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HAUWOHANBbHBIA CTAHAAPT POCCUMCKOW OGEQEPALUUMU

FocypapcTBeHHasa cuctemMa obGecneyeHusi eqUHCTBa USMEpPEHUn

TEPMOINPEOBPA3OBATEJIN COMNPOTUBIIEHNA 3TAJIOHHBLIE HUSKOTEMMEPATYPHbIE
U3 MNATUHBLI U CMNJTABA POOUN-XENE30

MeToauka noBepku

State system for ensuring the uniformity of measurements. Standard platinum and rhodium-iron resistance thermometers.
Methods of calibration

Hara BBeaeHna — 2015—01—01

1 O6nacTb NpUMeHeHuns

HacToswwin ctaHgapT ycTaHaBnuBaeT MeTodbl U cpeacTsa NepBUYHON U NePUoANYECKO NOBEPOK ANs
HU3KOTEMMNepaTypHbIX 3TarnoHHbIX TepMonpeobpasoBaTenel conpoTueneHus (aanee — TC) B COOTBETCTBUN
¢ FOCT 8.558, 4yBCTBUTEMbHbIE 3NIEMEHTHI KOTOPLIX U3FOTOBMAEHBI U3 NAATUHBLI U U3 cNfaBa poauit-xkenesa.
CranpgapTt pacnpocTpaHsieTcs Ha TC, npegHasHavyeHHble Ans U3aMepeHus TeMmnepaTypbl METOAOM Henocpea-
CTBEHHOrO MOrpy>XeHusl B cpeay, C YyBCTBUTENbHBIMUA 3fleMeHTaMu U3 NNaTuHel Ha AnanasoH nsmepsemblixX
TemnepaTyp oT 13,81 K go 373 K1 4yBCTBUTENbHBIMU 3NeMeHTaMn U3 CnNsaBa poauin-Kenesa Ha AManasoH oT
1,5 0o 303 K. O6wue TexHudeckne Tpebosanus k TC yctanoeneHsl FOCT P 8.855.

3HaveHus TeMnepaTypbl B 4aHHOM cTaHAapTe CooTBeTCTBYOT MexayHapoaHo TemnepaTypHOW Wwkane
1990 r. MTLL—20 [1].

2 HopmaTuBHbIe CCbINKU

B HacTosilem cTaHaapTe UCNONb30BaHbI HOPMaTUBHBIE CChISIKA Ha criefyolime cTaHaapThbl:

FOCT 8.381—2009 lNocypgapcTBeHHas cuctema obecnevyeHnss eqUHCTBa U3aMepeHuin. AtanoHbl. Cno-
co6bl BEIpa)XeHUs1 TOUHOCTH

FOCT 8.558—2009 lNocypapcTBeHHas cuctema obecneyeHuss eguHCTBa M3MepeHuid. MlocygapcTBeH-
Haa noBepoYHas cxema Ans cpeacTB UsMepeHUin TemnepaTtypbl

FOCT 8.764—2011 lNocynapcTBeHHan cucteMa obecneyeHusi equHCTBa M3amepeHuin. MlocynapcTeer-
Haa noBepoYHas cxema Ans CpeacTB U3SMepPeHUI 3MeKTPUYECKOro ConpoTUBIIEHUS

FOCT 12.3.019—80 Cucrema ctaHgapToB 6esonacHocTy Tpyaa. McnbiTaHus n usmepeHust anekTpu-
yeckune. O6wwme TpeboBaHus 6GesonacHoCTU

FOCT 166—89 (MCO 3599—76) WTaHreHuupkynu. TexHu4eckue ycrnosusi

FOCT 427—75 JlnHekn usmeputenbHble meTannuyeckue. TexHuyeckue ycnosus

FOCT 18300—87 CnvpT 3TUNOBbLIN PEKTUDUKOBAHHBINA TEXHUYECKUIA. TeXHUYecKue ycrnoBust

FOCT 23737—79 Mepbl aneKkTpudeckoro conpotuanieHus. Oblime TexHnieckue ycnosust

FOCT P 8.571—98 locynapcTBeHHaa cuctema obecneyeHusi eqUHCTBA U3MepeHuii. TepMomeTpbl
CONPOTUBSEHNS NNAaTUHOBbIE 3TanoHHbIe 1-ro n 2-ro paspspos. MeToamka nosepkm

FOCT P 8.855—2013 locyaapcTBeHHas cuctema obecneyeHus equHcTea usmepeHuin. Tepmonpeob-
pasoBaTenn CONPOTUBINEHUSI 3TaNOHHbIE HU3KOTEMMEpaTypHbIe U3 MaTUHLI U cnnasa poaui-xeneso. O6wue
TexHu4eckune TpeboBaHNsi U METOAbLI UCTIBITAHUIA

FOCT P 52931—2008 MMpubGopbl KOHTPOMS U perynupoBaHUs TeXHOormyeckux npoueccos. O6wme
TeXHUYeCKNe yCrioBus

MpwumeyaHune— lNpy Nonb3oBaHUM HACTOSILLMM CTAHAAPTOM Lienecoobpa3Ho NPoOBEpUTL JEWCTBUE CCbINMOY-
HbIX CTAHAAPTOB B MHMOPMAUMOHHOW cUCTEMe OOLEero nonb3oBaHus — Ha oduumanbHom cante depepanbHOro
areHTCTBa NO TEXHUYECKOMY PeryrnupoBaHuio U MeTporormm B ceTu MHTepHeT unm no exerogHomy MHopmaumoHHOMY
yka3zaTenio « HaunoHarnbHble CTaHAapThi», KOTOPbIV ONyBNMKOBaH Mo COCTOSIHMIO Ha 1 STHBapsi TEKYLLEro roaa, u no Bbinyc-

Uzpanne opuynansHoe
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Kam exeMeCcsiHHOro MHopMaLNOHHOTO ykasaTens « HaumoHanbHble CTaHgapThl» 3a TekyLwmii rod. Ecnu sameHeH ceblnou-
HbIl CTaHAApT, Ha KOTOpbIi JaHa HedaTMPOBaHHASH CCbiMKa, TO PEKOMEHAYeTCs MCMOMnb3oBaTh AENCTBYIOLWYI0 BEPCUIO
3TOro CTaHgapTa C y4eTOM BCEX BHECEHHbIX B AaHHY0 BEPCUI0 M3MEHEHWI. ECNK 3aMeHeH CCbINOYHbIN CTaHAapT, Ha KoTo-
pbiil JaHa aTupoBaHHasi Cebinka, TO PeKOMEHAYETCA NCMNOoNb30BaTh BEPCUIO 3TOM0 CTaHAapTa C YKadaHHbIM Bbille rogoM
yTBEpXAeHUs (NpuHsATKSA). ECnn nocne yTBepXXAeHWs HACTOSALWEro cTaHgapTa B CChIOYHbIA CTaHAapT, Ha KOTOpLIM AaHa
JaTnpoBaHHasi CChiNka, BHECEHO U3MEeHeHWe, 3aTparueatoLLee NonoXeHne, Ha KOTopoe AaHa CChINKa, TO 3TO NOMOXeHne
pekoMeHayeTcs NnpuMeHsiTe 6e3 yqeta gaHHOro ameHeHusi. Ecnm cebinoyHbIi cTaHgapT 0OTMeHEeH 6e3 3aMeHbl, TO NonoXe-
HWe, B KOTOPOM A@Ha CChifka Ha Hero, peKOMEHAYETCs NPUMEHSITb B YACTH, HE 3aTParvBaloLLeil 3Ty CCbInKY.

3 TepMuHbI, onpegeneHus, 0603Ha4eHUsA N COKpaLLeHUsA

B HacToswem cTaHgapTe NPUMEHAT credyolume TEPMUHBI C COOTBETCTBYIOLUMU OnpeaeneHnsaMu,
0603HaYEeHNAMN 1 COKPALLEHUAMMU:

3.1 TepMmonpeobpa3soBatenb conpoTuBneHus; TC: CpeacTBO M3MepeHUsl TeMNepaTypbl, cocTosiLee
N3 YYBCTBUTENLHOIO 3r1eMeHTa conpoTuaneHust (U3) n BHyTpeHHUX coequHUTENbHBLIX MPOBOAOB, NOMELLEH-
HbIX B repMETUYHBIN 3aLLMTHBIA KOPMYC, BHELLUHUX KIEMM Ui MPOBOAOB, NpeAHasHavYeHHbIX 4718 NOAKIIoYEeHNA
K U3MepuTenbHoMmy npuéapy.

3.2 4yyBCTBUTENbHbIN 3NeMeHT TepMonpeobpasoBaTtens; Y3: Pesnctop 13 MeTannyeckon nposo-
NOKW UM MNEHKU € BbIBOAAMU ANA KpEenneHUs CoeAUHNTENbHbIX TPOBCAOB, UMEIOLLNIA onpeeneHHYo 3aBUCH-
MOCTb 3IEeKTPUYECKOTO COMPOTUBMEHUA OT TemrepaTtypbl M NpedHasHayeHHbId Ans NpUMEeHeHUst B
TepmonpeobpasoBaTensix ConpPOTUBNEHMS.

3.3 3aWuTHLIN Kopnyc: KOHCTPYKTUBHLIN anemeHT TC, obecneunBatolinii ero MexaHn4eckyto npou-
HOCTb 1 YCTONYMBOCTL K BO3AENCTBUIO BHELLHEN cpeabl.

3.4 anuHa norpyxaemon Yyactu TC: MakcumansHo Bo3aMOXHas rnybuHa norpyxenus TC B cpeay npu
TemnepaTtypax pabouyero gnanasoHa 6e3 HapyLueHus ero paboTocnocobHOCTH.

3.5 MUHUMManbHas rny6uHa norpyxeHus TC: [nybunHa norpyxeHna TC B cpeay ¢ paBHOMEPHbIM pac-
npegeneHWem TemMnepaTypbl, Takas, YTo AanbHeiee NorpyXxeHne He NpUBOANT K U3SMEHEHMIO MOKasaHWUn Ha
3Ha4veHwue, npesbiwatollee 0,8 gonyckaemon NorpewwHocT

MpumedyaHune—MuanmmanbHan rmybuna norpyxednsa TC npu skcnnyataumn 3aBucut oT Tennoobmexa ¢
n3mepsieMbiM 06 LEKTOM M OKpY>KaloLLeln CpeoN.

3.6 oTHocuTenbHoe conpotuBneHue TC npu Temnepartype f: OTHoweHue conpoTusneHus TC npu
TemnepaType t K ero ConpoTUBIIEHNIO B TPONHOW TOUKe Boabl (273,16 K).

3.7 avwana3oH uamepenun TC: [lnanasoH Temnepartyp, B KOTOPOM BbIMOMHAETCA 3aBUCUMOCTL COMNPO-
TMBneHust TC oT Temnepatypbl B Npeaenax norpewHocTn, HOpMUPOBAHHOW B JaHHOM cTaHAapTe.

3.8 pabouun guana3oH Temnepatyp TC: [lnanasoH Temnepatyp, HaxOAsALWWIACS BHYTPU U3MEPUTESTb-
HOro AnanasoHa Uy paBHbIA eMy, B Ipeenax KoTOporo U3roToBUTENeM yCTaHOBMEHbI MoKasaTenu HaeXXHoC-
™mTC.

3.9 HomuHanbHoe conpotuBneHue TC: ConpotusneHune TC npu TemnepaTtype TPONHOM TOUKU BOAbI
(R11B), HOpMUpOBaHHOe n3rotosuTenem conpotusneHusa TC 1 ykaszaHHoe B ero MapkupoBke. PekomenayeTtcs
BbIOUpaTh 13 psaga: 10, 25, 50, 100 Om.

3.10 HecTabunbHocTb TC: MameHeHUe conpoTueneHua TC nocne UMKNNYeckoro usMeHeHus Temnepa-
Typbl B paboyem guanasoHe unu 3a BpeMs MeXnoBepoYHOro nHTepeana.

3.11 uamepuTtenbHbIA ToK: CUna 3NeKTPUYECKOro Toka, NpoTekawLwwero Yepes YyBCTBUTENbHbINA 3e-
MeHT TC npu usmepeHuun TemnepaTypbl.

3.12 camoHarpeB TC: lMoBbllweHne TemnepaTypbl TepmonpeobpasoBaTens, Bbi3BaHHOE HarpeBoM
YYBCTBUTENbHOIO 31eMeHTa U3MepuUTesibHbIM TOKOM.

MpwumMedaHune— CamoHarpeB TC npu 3Kkcnnyataumm 3aBUcUT OT TENNOOOMEHa € namepaeMbiMm O6BbEKTOM U
OKpY>KaioLen cpeon.

3.13 anekTpudeckoe conpoTuBneHue usonauum TC: Inekrpuyeckoe CoNpoTUBNEHNE MeXay BHELU-
HAMU BbIBOZAMU TEPMOMETPA U 3aLUTHBIM KOPNYCOM MpY KOMHaTHOW UK ApYyroi 3agaHHoW TemnepaType,
n3mMepsieMoe npuv 3agaHHoOM U3MepPUTENbHOM HanPsSXKeHUA.

3.14 BpeMsA TepMUUeCKOW peakuuu: Bpems, koTtopoe TpebyeTca ana MameHeHnsa nokasaHuii TC Ha
onpeaeneHHbI NPOLEHT OT MOMHOIO U3MEHEHUS, NPU CTYNeHYaTOM U3MEeHEHUU TeMNepaTypbl cpeabl.

MpumMedaHune—[na onpeaeneHna BPpEMEHN TEPMUYECKON peakumn Heo6XxoanMO yKasbiBaTb NapameTpsbl
cpeabl (Kak NpaBuro, BoAa n BO3AyX), HOPMUPOBATL NPOLIEHT OT MOMHOro n3ameHeHms nokasanun TC (kak npasuno, 10 %,
50 %, 63,2 % nnn 90 %) v ykasbiBaTb CKOPOCTb NOTOKA (kak npaswuno, ot 0,1 Ao 1 m/c B Boge, 6onee 3 m/c Ha Bo3gyxe).
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3.15 xapakTepucTuka npeo6pasoBaHu1s 3NEKTPUYECKOro CONpoTUBIEHUA B TeMnepatypy: 3asu-
CUMOCTb conpoTusrieHns TC oT TemnepaTypbl, UHAMBUAYaNbHaA AN KaXAoro atanoHHoro TC, gomkHa onpe-
AenaTbcs NPy NPoBeAeHNM NePBUYHON NOBEPKN U NPY KanNnMBpoBKe.

3.16 noBepka TepMonpeo6pa3soBarernsi CONPOTUBNEHUs: YCTaHOBINEHNE NPUrogHOCTM TepMonpe-
obpaszoBaTens CONPOTUBIIEHNS K MPUMEHEHWIO Ha OCHOBaHWW KOHTPOMsI COOTBETCTBUS OCHOBHbIX XapaKTepuc-
Tk TpebosaHnam FOCT P 8.855 1 TeXHUYeCKNX AOKYMEHTOB U3rOTOBUTENS.

3.17 rpapyupoBka TC conpotuBneHus: OnpegeneHue sHaudeHUsi conpoTmerieHus TC Npu HeCKOMbKNX
3aaHHbIX 3Ha4YeHUAX TeMnepaTypbl (B rpadynpoBOYHbIX TOUKaX) B LieNSIX MOCTPOEHUS MHAUBUAYaNbHOW 3aBU-
CUMOCTU conpoTnareHna TC oT TemnepaTypsbl.

3.18 aranoHHbIN [06pa3yoBbIi] TepMmomeTp: TepmomeTp nMoboro Tuna, MoBepPeHHbIN NyTeM NpsiMon
nnmnonocpeoBaHHON Nnepeaayvm eAMHULBI OT rocyAapCTBEHHOTO NEPBUYHOrO 3TanoHa eaAMHULbLI TeMnepatyphbl
1 NpeAHasHayeHHbIN Ans nepejadn eauHULbl TemnepaTypbl B cooTBeTcTBUM ¢ FTOCT 8.558.

CokpalieHua

TCIM — TepmonpeobpaszoBaTens ¢ YO 13 nnaTuHebl;
TCPX — TepmonpeobpasoraTtens ¢ Y3 13 cnnasa pogun-xeneso.

O603Ha4YeHns

W;= R{Ry73 16k — OTHOCUTENbHOE conpoTuenexue TC npu Temnepatype £,

R;— conpotuenerue TC npu Temnepatype t, Om;

R273 16 k (W1 Ry1g) — conpoTuenerve TC npu TeMnepaType TPOWUHOR ToUkM Bogpl, OM;
W, — OTHocuTemNbHOe conpoTueneHue TC npu Temnepatype NnasneHns rannus;

WHg — oTHocuTenbHoe conpoTueneHue TC Npu TemnepaType TPOMHON TOUKU PTYTH;

W, gp — OTHOcUTeNbHOE conpoTuaneHue TC npu temnepatype 100 °C (373,15 K);

W412 k — OTHocuTenbHoe conpoTtusnerHue TC npu Temnepatype 4,2 K.

4 O6LMe NonoxeHus

4.1 TCnoggepratoT NepBNUYHON U NEPUOAUYECKOR NoBepKaM. MepnogniHOCTbL NOBEPKN yCTaHaBMBaIOT
B TEXHUYECKNX AoKyMeHTax Ha TC KOHKpeTHoro Tuna, npoLleaLumnx NcrnblTaHUs Ha COoTBETCTBUeE Tuny. [NoBepky
OCYLLECTBMAT B akKKkpeAMTOBAHHLIX B YCTaHOBIEHHOM Mopsiake NoBepouHbix nabopatopusx. JonyckaeTca
nepBUYHYO MOBEPKY COBMELLaTh ¢ NpUeMo-caaTouHbIMU UCMbITaHnaMN TC, ecriv ee BbINOMHSAOT B akkpeauTo-
BaHHOW Ha NpaBo NpoBeAeHNs NoBePKM NTabopaTopun NpeanpuUsaTUa-M3roTOBUTENS.

4.2 TC 0-ro paspsaga nosepsitoT Ha annapatype MN3T 35—2010.

4.3 TC1, 2, 3-ro pa3psgoBs NOBEPSIIOT B aKKpeaUTOBaHHBIX B yCTaHOBINIEHHOM nopsigke nabopaTtopusix.

5 Onepauunv noBepKu

Moeepka TC BkntovaeT B cebsa onepaunu, ykasaHHble B Tabnuue 1.

Tabnwnuya 1— Onepaunuv NoBepkn

0O6s13aTeNbHOCTL NPOBEAEHNUA onepaLumi
npwm
Homep nyHkTa Ha-
HanmeHoBaHue onepaumu
CTOSILLEero cTaHgapTa .
< nepuoau4veckoun
nepenYHON NOBEpPKe
noeepke

1 BHewHun ocMmoTp 1 onpoboBaHne 10.1 + +
2 TMpoBepka SMeKTPUHECKOro ConpoTMBIEHNS U3OMSLIMK 10.2 + +
3 OnpegeneHne MeTponorM4eckmx xapakrepuctuk 1C: 11 + +

3.1 OnpegeneHne HeCTabUNBHOCTU 11.5 + +

3.2 OnpeaeneHune conpoTUBIIEHUS B TPOMHON TOYKe 11.2 + +
BOAbI

3.3 OnpegeneHne OTHOCUTENBHOIO CONMPOTUBIEHNS 11.3,11.4 + —

3.4 OnpepgeneHve rpagyMpoBOYHON XapaKTePUCTUKU 11.6, 11.7 + +

3.5 OnpepgeneHnve JOBepUTENbHON NOrPeLHocTH 121,124 + +

MpurMedyaHne— 3HaK «+» ykasblBaeT 06A3aTENbHOCTb OnepaLymn NoOBEPKU.
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6 CpeacrtBanoBepku

Mpu noBepke A0IKHBLI BbITb MCMONL30BaHbI CPEACTBA U3MEPEHUIA 1 BCrioMoraTenbHble cpecTBa, yKa-
3aHHble B Tabnuue 2.

Ta6nwnua 2— Cpeacrsa noBepku

OCHOBHbIE MeTponornvyeckne U TeXHu4eckue

HaumeHoBaHue cpencrsa noBepku
XapaKTepucTUKU CPEeacTBa NoBepku

1 JnHenka meTannuyeckasi IvanasoH namepenunii ot 0 go 1000 mm; npeaensHas no-
rpewHoctb — 1 Mm; no FOCT 427

2 WraHreHumpkynb LILL: HOvana3oH namepenni ot 0 go 125 mm; npeaenvHasi nNo-
rpewHoctb — 0,1 mm; no NOCT 166

2.1 Mpn6op koMOGMHUpoBaHHbLINA L] 4312 Ivana3soH namepennii ot 0 go 500 Om; knacc To4YHOCTH 2

3 Annaparypa QT 35—2010: —

3.1 Amnyna TpPOMHOW TOYKN BOAbI InuHa BHyTpeHHero konogua 350 mm,

anameTp 12 mm; U = 0,28 mK

3.2 OgHOKOMMOHEHTHAA AYenKa TpoWHoW Touku Bogo- | 7T=13,8033 K, U= 0,38 MK
popa

3.3 OOHOKOMMOHEHTHAs AYeNKa TPOMHON TOYKM HEOHAa T=24,5561K, U=0,36 mK

3.4 OpHOKOMMOHEHTHaA AYeliKa TPOWHON TOukM KUCno- | T=54,3584 K, U = 0,36 MK
poaa

3.5 OgHOKOMNOHEHTHAA AYenKa TPoWHoN Toukm aproHa | 7 =283,8058 K, U = 0,36 MK

3.6 OgHOKOMNOHEHTHAA AYENKa TPOWHOW TOYKM PTYTH T=234,3156 K, U =0,34 mK

3.7 Amnyna TPONHON TOYKU BOAbI HNnvHa BHyTpeHHero korogua 300—350 mm, avameTtp
10—20 mm; U = 0,4 mK

3.8 Kpuoctatbl-BcTaBku KB-1 Ne 1 1 Ne 2 HecrabunbHocTs Temnepatypsl He Gonee + 0,3 MK 3a
15 MmH, HeogHopoaHoCTU TemnepaTtypsbl He Gonee 0,05 MK

3.9 Moct conpotuenenun F18 cdompmbl «<ASL» Knacc TounocTn 2 - 107°

3.10 HabGop a3TanoHHbiX mep conpoTuBrieHuss 5685A | HomuHanbHble sHavenust: 1, 10, 25, 100 Om; knacc TOYHOC-

bupmbl «Tinsley» ™2.107°

3.11 TepmomeTp TMNa TCPX OT1anoH-konusa, amanasod ot 0,3 go 273,16 K; U He Gonee
0,9 MK

3.12 TepmomeTp TMNa TCIH STanoH-konus, ananasoH ot 13,8 no 273,16303 K; U He 6o-

3.13 nee 0,9 mK

3.14 YcTtpoWcTBO peanuaauum Toukm nnaenenuarannus | T =302,9146 K, U = 0,38 mK

3.15 YcTponcTBo peanusaumv TPOMHON TOYKU aproHa T=283,8058 K, U=0,40 mK

3.16 YcTporcTBO peanusauuy TPONHOW TOUKU PTYTU T=234,3156 K, U=10,38 mK

3.17 TepmocTarT aTanoHHbIX Mep Tuna TOMI-2 T=(20 + 0,1) °C; HecTabunbHOCTb TeMnepaTypbl He Gonee
+ 0,005 °C/y; HeogHOpOOHOCTL TemnepaTtypel He Gonee
£0,01°C

3.18 MMepcoHanbHbIM KOMMblOTEP TUNA IBM/PC —

4 Mocrt conpotuenenui F700 dompmbl «ASL» Knace Touoctu 5 - 107°

5 MpeunsnoHHbIN MHOTOKaHaMNbHLIN N3MepuTenb TeM- | A npea. + (0,001 + 3-107%%), °C
nepatypel MUT 8.15

6 Kpuwoctart tuna YI'T-7 Hwana3son ot 3,5 go 373 K; HectabunbHocTb Temnepatypbl
He Gonee + 0,3 mK 3a 10 MMH, HEOAHOPOOQHOCTU TEMMNEPA-
Typbl He 6onee 0,1 MK

7 YCTPONCTBO Afsi peannsaummn BaHH OXKWXeHHbIX raszoe | T=(77,3 + 0,2) K, HecTabunbHOCTb TEMNEPATYPLI 3a BpeMsi
Tuna BKIM namepeHus He 6onee 1 mK; HeoAHOPOAHOCTL TEMMNEpPATYpbI
He Gonee + 0,5 mK
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HaumeHoBaHue cpencTsa nosepku

OCHOBHbIE METPOTIOTMMECKUE U TEXHUYECKUE
XapakTepuCTMKK CPEACTBa NOBEepku

8 Kpuocrtat tvna YI'T

IOuanasoH namepennii ot 4 go 373 K, HectabunbHOCTL TEMNepa-
Typbl 32 BpeMs uamepexusi He 6onee 1 MK; HeogHopogHOCTE TEM-

nepaTtypbl He Gonee + 0,5 MK

9 TepmomeTp CONPOTUBNEHWSI NNATUHOBLIA 3Ta-
NoHHbIN TUNa TCPX

OvanasoH Temnepatyp ot 1,5 (4,2) po 273 (303) K,
0, 1, 2-ro paspsagoe (B 3aBUCMMOCTU OT paspsga NOBEpsemMoro
TC)

10 TepmomeTp conpoTUBNEHUS MNATUHOBLIN 3Ta-
NoHHbIM TUNa TCMNH

IuanasoH Temnepatyp ot 13,8 (77) ao 303 (373) K,
0, 1, 2-ro paspagoe (B 3aBUCMMOCTU OT paspsiga NOBEPSIEMOro
TC)

11 Uameputens temnepartypsl Tna MAT 8.15

Hvanason nameperun ot 0 go 300 Om; npegenbHas gonyckae-
Mas norpelwHocTsb He BGonee + (0,0002 + 107%. R), Om

12 Amnyna TPOWHOW TOYKM BOAbI

Onuna BHyTpeHHero konogua 300—350 mm, auametp 10—20 mm;
U=0,4 mK

13 OTanoHHas Mepa 3MEKTPUYECKOro COnpoTUB-
nexus

HomuHnaneHble 3HaveHunst: 0,1; 1; 10; 100 Om — no FOCT 23737,
1-ro paspsiga no NOCT 8.764.

Mepa anekTpu4eckoro conpoTMBNeHusi 4omkHa GbiTb TepMocTa-
TUPOBaHa.

HecrabunbHocTb nogaepkaHns TemnepaTtypbl He AOMKHa NPUBO-
OWTb K U3MEHEHWI0 3HAYeHUs1 Mepbl  SIMEKTPUYECKOro
CONPOTUBNEHUA 3a BpeMsA namepenusn Gonee yem Ha 0,0002 %

14 TepmomeTp ANA U3MEpeHUs1 TemnepaTypbl
Mepbl ANEKTPUHECKOro CONPOTUBIEHUSI

Mpeaen norpewHocTu He Bonee + 0,05 °C

15 TepmocTaT nNepenvBHOM MPEUU3NOHHBIN TUNa
TAMN-1.0

Hnanason Temnepatypbl ot 35 °C go 300 °C; rpagueHT — He 6o-
nee + 0,01 °C/m, cTabunbHOCTL NogaepxaHna TemnepaTypbl B
meTannuyeckom 6noke + 0,005 °C

16 TepmocTaT nNepernveBHON NPeUM3MOHHBIN TMNa
TMAMN-1.3

Hvanason Temneparypbl 0T MuHyc 70 go nnioc 100 °C, rpagw-
eHT — He Gonee + 0,01 °C/m, cTabunbHOCTL NopaepKaHnsa Tem-
nepaTtypbl B MeTannuieckom 6noke + 0,005 °C

17 Vameputens TemnepaTypbl 1 BNaXHOCTU TMNa
UTB 1522

Ovanasonbi: Temnepatypbl — o1 0 °C go 50 °C, oTHOCUTENbHOM
BRaxHocTn — oT 1% o 100%;
npegaernbl norpelwHocTu He Gonee: Temneparypa + 0,25 °C, oTHO-
cuTenbHas BnaxHocte — + 3%

18 MerommeTp TMNa E6-17

Jnanason namepenuii ot 10 4o 3 - 1019 Om, knacc TouHocTm 2,5

19 BuWHOKynspHbLIA MUkpockon BM-51-2

20 Mpwn6op koMOUHMpoBaHHbIW Tuna L] 4312

OnanasoH namepenuii ot 0 go 500 Om; knace ToUHOCTH 2

21 TpaHcnopTHbIV cocya Obtoapa tvna CK-25

22 TpaHcnopTtHbIn cocyp Adbtoapa tuna Kr-40/45

23 Meyb MTT-2M

lvanasoH BocnpousBedeHns Temnepatypbl ot 300°C pgo
1300 °C, rpapgueHT TemnepaTypbl B pabouel 30He He Gornee
0,8 °Clcm

Mpnmevanune—/[Inanosepkn TC 1, 2 u 3-ro paspsaos AonyckaeTcs NPUMEHATL Apyrue, BHOBb pa3paboTan-
Hble U HaxoAsAWMEcs B NPUMEHEHNN CPEACTBa N3MEPEeHNiA, NpoWweawne NoBEpKy 1 aTTecTaumio, yaoBNeTBopsiowme

TpeboBaHUAM HaCTOSLWEro cTaHgapTa.

7 YcnoBusi NOBepKU

7.1 Mpwv nposeaeHN NoBepKN AOMKHbI 6bITh COBNIOAEHDI (€CNW HE OroBapuBaeTcs 0TALMNLHO) crieayto-

e ycrnosua:
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- TeMnepaTypa OKPYXKAIOWEIOBOZAYXA . « . o « v v v e ot e et e e et e e e e (20 £ 2,5) °C;
- OTHOCUTENbHAA BMAXHOCTb OKPYXKAIOWENO BOZAYXA . . . . . o v v oo v v e e e e o1 30 % A0 80 %;
- QTMOCKIEPHOC AABIIEHUME . . o . o v v v i e e e e e e et e e e (101,3 £ 10) kMNa;

- HOMWHanbHbIE 3HAYEHWNS INEKTPUIECKOro HanpsiKeHUA NUTaHUs A0MMKHEI BbiTh B Npegenax, ycTaHoB-
NEeHHBIX 3KCNNyaTaunmoHHON AoKyMeHTauuWen Ha cpeicTBa NOBEPKU;

- DOSMKHBI OTCYTCTBOBaTL BAMAOLME Ha paboTy cpeACcTB NOBEPKU BUGpaLUN, TPACKN, BHELUHNE 3NekK-
TpU4eckne U MarH1THble Nons.

7.2 Onepauunu, NpoBoAUMbIE CO CpeACcTBaMM MOBEPKU U ¢ noBepsiemMbiMu TC, AOMKHBI COOTBETCTBOBATL
yKasaHuaM, NpuBeAeHHbIM B 3KCMyaTaLMOHHOW AOKYMEHTauuK.

7.3 MoBepky c npumeHeHWeM annapatypbl FOT A0KHBI NPOBOAUTL HA MeCTe ero pasMeLLeHus ¢ cobnio-
AeHneM ycnoBun, nsnoxxeHHbIX B MNpasunax xpaHeHus U npumeHeHna 3T 35—2010.

8 Tpe6oBaHusa 6e3onacHoCcTU

8.1 K pabotaM no nosepke gonyckatoTca nuua, umerowme Heobxoanmyto ksanudukaumno, obydyeHHble
npasunam TexH1kn 6e3onacHOCT, NPUBeAEHHbLIM B 3KCNyaTalMOHHOW AOKYMEHTauun Ha npumeHsemMble CU
n obopyaosaHue.

8.2 Mpu noaroToBke 1 NpoBeaeHUN NoBepku Heobxoaumo cobntogate TpebosaHua FOCT 12.3.019, npa-
8vn [2] u npasun [3].

TpeboBaHns ©OesonacHOCTM NpPU NPOBEPKE COMPOTUBIEHUS WU30NAUMM — B COOTBETCTBUN C
rOCTP52931nIrOCT 12.3.019.

8.3 MomeleHne nabopatopum AoMKHO 6bITb 060pYA0BaAHO NPUTOUHO-BBLITXKHOW BEHTUNALMEN.

8.4 Mpu npoBeaeHnn noBepkn HeobxoanmMo Takke cobnoaaTtb Mepbl 6e30NacHOCTU, U3noxeHHble B H
Ha kanubpyemeblit npubop 1 cpeacTsa kKanmbpoBKu.

8.5 Mpu paboTax no nosepke ¢ NPUMEHEHUEM OXMKEHHbIX ra30B HeoBXoanMMo NoNb30BaTbLCA CpeacTBa-
MW UHAMBUAYaNbHON 3aLMThI (O4KaMU, NepyaTkamu, xanaTom) 1 cobniogaTte OCTOPOXHOCTb, TaK Kak nonaga-
HME XNOKNX ra30B Ha HesaLMLLeHHbIE YYaCTKMU KOXKHOTO MOKPOBA U CNU3NCTbie 060M04KN NPUBOAUT K TSXENbIM
oBbMOopoXKEHMAM.

8.6 Cocyabl [btoapa, npegHasHadveHHble 4ns paboTbl C XXUAKAMW razamu, AOMKHbI BbITb YNCTBIMU U
cyxumn. Heobxognmo 6epeys cocyael [ibtoapa oT nonagaHus B HAX OPraHU4eCKUX BeLecTB.

3anpeluaeTca 3anMBaTb OXWKEHHbIE rasbl B cocyabl [ibtoapa npyu 0TCyTCTBAN B HUX BaKyyMa.

8.7 MMpu paboTe c amnynamMu TPOMHOM TOYKU Boabl criegyeT cobnogaTtb ocobyo 0CTOPOXKHOCTL. Pabo-
TaTb C amMnynamu paspeLuaeTcs TOMbKO B 3aLLUTHbIX O4KaXx.

8.8 Bo Bpem4a nposeaeHUA MOBEPKM NPK HU3KNX TeMnepaTypax TC cneagyeT U3BNeKaTb U3 OXMKEHHbIX
rasoB MeaneHHo, cobnogasn 0cobyto OCTOPOXHOCTE BO N3GeXaHne NonyyYeHnss 06MopoXeHNs.

8.9 MMpu npoBeaeHNA NOBEPKU MPUMEHSIEMbIE CpeaCcTBa NOBEPKM AOIKHbI ObITb HAAEXKHO 3a3eMIEHbI.
ConpoTueneHne 3aseMneHus He AoSkHO npesbiwaTs 0,1 Om.

8.10 Bce paboThl Mo 06CNyXMBaHUIO U PEMOHTY NPUMEHSIEMON annapaTypbl HE0GX0ANMMO NPOBOAUTL
TONbKO B COOTBETCTBUM C 3KCMNyaTaunoHHON AOKYMeHTaL el Ha Hee.

9 MNoaroTtoBKa K noBepkKe

9.1 MpoBepsT HaNU4Me JOKYMeHTaLUW Mo aKcnyaTaumMm cpeacTs MOBEPKN: CBUAETENLCTR O NOBEPKE
CpeacTB M3MEPEHU, aTTecTaToB Ha UCMbITaTeNnbHoe obopyaoBaHne, HeobXoAUMON JOKYMEHTaLNN Ha NoBe-
psemMbiin TC (macnopT MUNM pyKOBOACTBO MO 3KCNyaTaluu, Knenma unv ceugetenbcTBa O npedblayliei
rnosepke).

9.2 CpepcTBanoBepky 1 BcnoMmoraTensHoe 06opyaoBaHne, MprMeHsieMble Npu NoBepKe, AOSMKHbI ObiTh
noaroToBneHbl K paboTe B COOTBETCTBUM C 3KCMyaTaLMOHHOW AOKYMeHTaunen.

9.3 MpoBepsOT COOTBETCTBME YCIOBUIA MOBEPK/ TpeboBaHsM pasgena 7.

9.4 MpoTupatoT norpyxaemble 4actTu TepMomeTpa PekTUULMPOBAHHBIM TEXHUYECKAM CIMPTOM MO
FOCT 18300.

10 lMpoBeaeHWe NOBepPKU

10.1 BHelwuHUn oCMOTP U onpo6oBaHue
10.1.1 MpunocmoTpe AorMKHO BbITh ycTaHOBMNEHO cooTBeTCcTBME TC TpeboBaHNAM, U3NIOKEHHBIM Aanee.
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KomnnekTHOCTb, ynakoBka, MapkMpoBka v paamepbl TC AOMKHBEI COOTBETCTBOBaTL TPpeBoBaHNAM SKCMy-
aTaluMoHHON HOpMaTMBHOM AoKkyMeHTauun Ha TC nosepsemoi mogndnkaumm nFTOCT P 8.855.

O6ono4ka TC 1 anekTpu4eckne BblBOAbl 4OTKHBI ObITh 6€3 3aMETHBIX NOBPEXAEHUA.

TC B CcTeKNAHHON 000MNOUKE NMPOBEPSIIOT C MOMOLLLI BUHOKYNSAPHOrO MUKpockona. BUTKM nnaTnuHoBon
cnupany YyBCTBUTEbHOMO 3M1leMeHTa He A0MMKHbI ObITb AeDOPMUPOBAHBI U 3aMKHYTHI.

10.1.2 OnpobBoBaHuWe 3neKTpUIEeCcKon CXeMbl MPOBOAAT C MOMOLLLIO OMMeTpa. SnekTpuyeckue Lenn TC
He AOMXKHbl 6bITb HAPYLUEHBI.

3HauveHns CONPOTUBIEHUIA MEXY TOKOBbLIMW 1 MOTEHLManbHbIMI BbIBOAaMUN AOIKHBI COOTBETCTBOBATL
HOMWHaNbLHOMY cornpoTuBneHunto TC ¢ yueToM nsaMeHeHnsi conpoTusneHns TC oT BAUAHWS TeMnepaTypbl OKpy-
Xatowen cpeabl.

TC, He ygoBneTBopsitowne TpeboaHnsaM, n3noxeHHsiM B 10.1, ganeHellwmm onepaLlusiM Nosepku He
noaBepraT.

10.2 TMpoBepka aneKkTpuyeckoro conpoTuBrneHus usonauum TC

MpoBepKy 3NeKTPUYECKOro CONPOTUBIEH WS N30MALMM MPOBOAAT NpY TeMnepaType oKkpyXXaroLLUen cpeabl
(20 £ 5) °C 1 oTHOCUTENbHOM BNaXXHOCTU Bosayxa (60 + 15) %. ConpoTnsneHue nsonsaumm nsMepsoT Mexay
BbIBOAaMU U koprnycom TC meraoMmeTpom HarnpsbkeHnem 10 B. 3HaueHne aneKkTpu4eckoro conpoTuBneHus
n3onaunn gomxkHo 6biTb He meHee 150 MOm ana TC 0-ro paspsiga 1 100 MOm gnsa TC 1, 2 1 3-ro paspsgos.

11 OnpepeneHne MeTPONOrnYeCKNX xapakTeprucTuK

11.1 MeTponorudeckue xapakrepuctuki TC onpedensatoT no pesynbtaTam npoBegeHusi rpagyvpoBKy.

11.1.1 AnaTC 1,21 3-ro paspagos UsMepuTebHbIA TOK NPU MpoBeAeHUN rpalyMpOBKU yCTaHaABNNBAOT
CornacHo TeXHNYeCckon AoKYMeHTaL U Ha AaHHbIA TUn TC.

pagynpoBoYHyto xapakTepucTuky ana TC 0-ro paspsiga onpeaensioTt nNpu UsMepuTeribHOM ToKe, aKCTpa-
MONUPOBaHHOM K HYNeBOMY 3Ha4YeHuto. [1s 3Toro npu ycTaHOBUBLUEMCS TEMMepaTypHOM peXxnuMe NpoBoasT
nocneaoBaTenbHO N3MepeHUs ¢ ABYMS USMePUTENIbHBIMA TOKaMU: HOMUHaMNbHBLIM (/4) 1 Npu Toke B 2 pa3
GonbLeM (/,). AkcTpanonmpys B koopanHatax Ru 2 nuHeliHo NonyYeHHyo 3aBMCUMOCTb OT Toka /=0, nonyva-
tOT 3Ha4YeHue conpoTuaneHns TC nNpu HyNeBoOM ToKe.

11.2 OnpepeneHne conpoTUBIIeHUA B TPOWHOW TOYKe BOAbI

ConpotuerieHne TC B TPOWHON TOUKe BOAbI U3MEPAIOT B Havane u KoHue npoueaypbl rpagynpoBku.
AMnyrna TpoMHOM TOUYKM BOAbI A0SKHA ObITh NpeaABapUTeNnbHO NOAroToBMeHa K paboTe cornacHo TeXHNYECKON
AOKYMeHTaLuMn Ha AaHHbIA Nnpubop. TC norpyxatoT B kaHan amnynbl TPOWHOW TOYKW BOALI TaK, 4TO6bl YyBCTBU-
TenbHbIA 3NIEMEHT OTCTOSI OT AHa konoAaua amnyrnbl Ha (5 + 1) Mm. Mocne ycTaHOBAEHUA TENNOBOro paBHOBe-
cusl (~yepe3 30 MUH) HAUMHAIOT M3MEpPEeHNe COMPOTUBNEHUA. 3a pesynbTaT N3MepeHUsa COMpPOTUBNEHUS B
Havarne rpagyvpoBku (Rrrg ) NPUHUMAIOT cpefiHee apudMeTUHecKoe U3 pesynbLTaTos NATH oTcyeTos. TC kan-
CynbHOW MoaUbUKaLnmn A0 NOTPYXKEHUs! B amnyIly NOMeLLaloT BO BAro3alnTHYIO Mnb3y.

11.3 OnpepeneHue oTHocuTenbHoro conpotueneHun TC tuna TCMN

11.3.1 [nga sbinonHeHus TexHndeckux Tpedosanuin FTOCT P 8.855 Ha TC tuna TCI kaxgoro paspsiga
[OCTaTO4HO COOTBETCTBUA OHOMO U3 NPUBEAEHHLIX B HEM 3HAaYeHU OTHOCUTENbHOro conpoTusneHnus (Wg,
unu WHg, nnn Wy qq). OTHocuTenbHoe conpotusneHune TC onpeaensoT nepea rpaaynposKomn NPy HUSKMX Tem-
neparypax.

TC nomewaloT B amnyrny penepHON TOYKW, B KOTOPOW AOCTUrHYTO cOCTosiHWE hba3oBOro nepexo-
Aa — TponHon Toukn pTyT! (TTP) nnu toukn nnasnenns rannus (TMN). UsmeHeHne sHaveHns conpoTusnieHus
B TeMnepaTypHoM 3ksuBaneHTe 3a 10 M1H He AomKHO NpeBbiwaTh + 0,0003 K, 4To ABNsAeTCA KpUTepuem 4ocTu-
XXeHusi Tennosoro pasHoBecuss TC umeTtanna. EcnnaaHHoe ycnoBue He BbIMONHAETCA, USMEPEHUS MOBTOPSIIOT
[0 Tex nop, noka He 6yaeT AOCTUTHYTO TenroBoe paBHoBecue. [Nocne aToro u3mMepsaoT conpotusrneHue TC,
COOTBETCTBYlOLLlee TemnepaType penepHoin TOUKU (Rrrp v Rrpp).

BbINoNHAOT He MeHee NATK oTcueToB conpoTuenieHus TC Ha nnowaake hasosoro nepexoaa. 3a sHave-
HUe CONPOTUBIIEHUA B PENEPHON TOYKE NPUHUMAIOT cpeaHee apudmMeTnyeckoe N3 pesynbTaTtoB NATU OTCHe-
ToB. Micnonk3ys sHaueHue Ryt (Mo 11.2) nosepsiemoro TC, paccuuTeIBaloT cooTeeTCTBYIOIEE 3HAaYeHe Wy
unu W, . MonyyeHHoe sHayeHne AOMKHO BbITb He MeHee 3HauYeHUi, NpuBeaeHHbIX B Tabnuue 3 Ans cooTeeT-
CTBYIOLLEro paspaaa.

11.3.2 Moeepky TC Tuna TCI ¢ Lernbio onpeaeneHns sHa4eHnst OTHOCUTENbHOTO conpoTueieHnua W,
OCYLLECTBNSAOT NyTEM COBMECTHbIX U3MepeHui B TepmMocTate ucneityemoro TCI ¢ TC 6onee Beicokoro paspsi-
Aa npu asyx TemnepaTypax B ananasoHe (100 + 1) °C. Npu aTOM pasHOCTb ABYX U3MepsieMblX TemnepaTyp

7
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AonxkHa 6biTb He MeHee 0,5 °CuHe 6onee 1 °C. Mo peaynbTaTam nsmepeHuii conpoTusneHuin Asyx TC paccum-

ThIBalOT OTHOCUTENbHbIE CONPOTUBNEHUA TecTupyemoro TCIT npu AByx TeMnepaTypax, UCnofnb3ysa 3Ha4YeHne

ero Ryrg 1 Temnepartyp no nokasaHuam TC Gonee Beicokoro paspsiaa. 3HaueHue Wy, ucneityemoro TC
onpeaensioT no opmyne

Wigo = Wy + [(W; — Wo)/T; = T5] - (100 - TY), (1)

rae Wy n W, — sHauyeHua OTHOCUTENbHOrO conpoTuBneHus ucnbityemoro TCI npu Temnepatypax T, u T,

COOTBETCTBEHHO, ONpeAeneHHbIX Mo nokasaHusim TC bonee Bbicokoro paspsaaa. MonyyeHHoe

3Ha4YeHue W1 00 AOIDKHO 6bITb He MeHee 3HauYeHUn, npuBeAeHHbIX B Tabnuue 3 gna cootseT-
CTByoLUero paspsaaa.

Mpwnmeyanne—Tlposepky c uenbto onpeaenenns W, g pekomenayercs nposoante ana TCIM He Bbiwe 2-ro
paspsiaa.

Tab6nwnua 3— Tpe6oBaHus k OTHOCUTENBHLIM CONPOTUBNEHUsM W, WHg, Wioos Wik

[Ounana3soH WGa, W100, w
Tun TC " Paspan TC Temnepartyp, K He MeHee WHg' He Bonee He meHee 42K
TCN MpOBONOYHbIN 0 O113,8 1,11807 0,844235 1,3925 —
o 303
1 Ot 13,8 1,11807 0,844235 1,3925
8o 373
2 1,11795 0,844391 1,3921
3 1,11761 — 1,3825 —
1 OT77 pno 373 1,11807 0,844235 1,3925 —
2 1,11795 0,844391 1,3921
3 1,11761 1,3825 —
[neHouYHbIN 2 OT177 po 373 — — 1,391 —
3 — — 1,385 —
TCPX [MpoBONOYHBbIN Oun1 o715 —_ — — 010,072
oo 303 0o 0,08
[MpOBONOYHBIN 2us ot1,5 — — — 010,07
W MNEHOYHbIN oo 303 no 0,085

11.4 OnpepeneHue oTHocuTenbHoro conpoTueneHns TC Tuna TCPX (W, 5 k)

Ons npoeepkn cootBeTCcTBUA TpeboBaHuam FTOCT P 8.855 no sHauyeHo 0THOCUTENbHOTO CONpPoTUBIE-
HUA Wy 5 ans TC tuna TCPX npoBoAsT usmepeHue ero conpoTueneHus npu temnepatype 4,2 K.

MamepeHnsi conpoTuaneHms R412 k OCYLLECTBAIOT C BEIPaBHMBaOLLMM MeIHbIM 61TOKOM B cocyae [lbioa-
pa C Xnakum rennem, Haxogasawmmcs nog atMmocdepHbiM gasreHuem P = (105 +6- 103) Ma. YcraHaBnueawT
nosepsiembld TC B kaHan 6rioka, oxnaxagatoT B XKMOKOM a30Te U 3aTeM MeANeHHO OMyCKatoT B XKUOKWA renui.
Uepes 30 MuH nocne norpyxeHns B renuii nosepsiemoro TCPXK namepsitoT ero conpotusneHue.

MpumeHss sHaueHne Ryrgq AN TCPXK, paccuutbiBaoT Wy 5 .

3HadeHue W, 5 AOMKHO BbITb HE MeHee 3HaYeHWin, NpuBeAeHHbIX B Tabnuue 3 Ans COOTBETCTBYIOLLENO
paspsga.

[onyckaeTcs, koraa TemnepaTtypa 4,2 Ksxogut B Habop Touek rpagyvnposki TCPXK, onpepgeneHune oTHo-
CUTENbHbIX CONPOTUBIIEHNI OCYLLLECTBATL BO BpEMS NPOBEeAEHMWSA LKA rpagyyupoBKA.

11.5 OnpegeneHue HecTabunsHocT TC oCyLLECTBAAIOT B NpoLiecce NpoBeaeHust rpagynposku. Hecta-
6unbHocTb TC onpeaensoT No pesynbTaTtaM NOBTOPHBIX U3MEPEHUA, NOCe NPOBEAEHUA NEPBUYHOIO LKA
rpagyvpoBKK, Npy TeMMepaType TPONHON TOYKW BOAbI 1 HWXKHER TeMnepaType paboyero avanasoHa TC.

11.6 OnpepeneHue rpagyMpoBOYHON XapaKkTe pUCTMKU TepMmonpeo6pasoBatenen Tuna TCIM (nna-
TUHOBBIX)

MpagyupoBsky TepmonpeobpasosaTtenei Tuna TCI npoBoaaT MeToaom cnvdeHus rpagyupyemoro TC ¢
TC 6onee BbicoKoro paspsaia sbnvan temneparyp penepHoix Touek MTLL—90.

8



rocCT P 8.854—2013

Mpumeyanune—[donyckaetcss npoBoautb rpagympoBky TCI1 MeToaoM KanuGpoBKM HEMNocpeAcTBEHHO B
penepHbix Toukax MTW—90 ansi cooTBeTCTRYIOWEro paboyero ananasoHa temnepatyp (ot 13,8 10 303K; 01 13,8 10 373 K;
o1 77 po 373 K).

paayuposky TCI 0-ro paspsifna npooaAT Ha annapatype M9T 35-2010.

11.6.1 Mpaayvpoeka TC tuna TCI13akno4aeTcs B U3BMEePEHNN NX CONPOTUBIIEHWI B TPONHON TOUKE BOAbI
1 B nocneayroweM u3MepeHun conpoTuBneHnii rpagympyemMblx TC 1 aTanoHHOro B TeMnepaTypHbIX ToYKax
pabo4vero aManasoHa, peanuayemMeixX B yCTaHOBKe ANl rpagyvpoBku TC. MNpumeHsis pesynbTaTbl rpagyupoBKu
onpeaenaoT HecTabunebHocTb TC.

11.6.2 MpurpagyvpoBske nonpegeneHnn HectabunsHoctn TC Tuna TCIM B gnanasoxe ot 13,8 40303 Ku
oT 13,8 0o 373 K BLINONHAOT U3MEepeHUsi UX CONPOTUBIIEHUI NPU cneayoWnx TeMneparypax:

- B TPOWHON Touke Boabl; npu Temnepatype T, =(83,8+0,5) K; T,=(14+£0,2) K; T3=(17 £0,2) K;
T4=(20£0,2)K; T5 = (24,5 £ 0,2)K; T5 = (54 £ 0,5)K; T, = (234 £ 0,5)K; Tg = (303 £ 0,2) K.

Mocne nepeoit cepuu nsmepeHuii TC oTorpesatoT 40 KOMHaATHON TEMNepaTypbl U NOBTOPSIIOT U3MEPEHUS
npu cneaylowmx Temnepartypax: nostopHo npu T, =(14+£0,2) K; npu Tg=(15+0,2) K; nosTopHo npu
T5=(24,5£0,2)K; npu T, = (35 £ 1) K; NOBTOPHO B TPOMHO TOUKE BOADI.

n pnmevaHune — TeMl‘IepaTypbl NOBTOPHbLIX M3MepeHMl7| He AOJKHbI OTNn4aTbCsH OT NepBoOHa4YaribHbIX 6onee
yemHa 0,1 K.

11.6.3 TMpu rpagyupoBke u onpeaeneHun HectabunsHoctu TC Tuna TCI ans guanasoHa TemnepaTyp
77—373 K BBINONHAT M3MEpPEeHUst UX CONPOTUBIIEHUI NPU criefyoLLmMX TeMmnepaTypax:

- BTpoiHoi Touke Boabl npu Ty = —(77,5 £ 0,5)K; T, = (303 £ 0,2) K; NOBTOPHO B TPOWHOIN TOUKE BOAbI.

11.6.4 B TpoliHOMN ToUke BOAbI U3MEPSIIOT CONPOTUBNEHNe Tonbko nosepsiemoro TC. TC norpyxaioT B
KaHarn amnynbl TPONHOM ToUKM BoAbl U yepes 30—40 MuH, nocrne yCTaHOBIEeHUS TEMIOBOro paBHOBECUS (M3Me-
HeHue conpoTueneHuss TC B TemnepaTypHOM 3KBUBAnNeHTe 3a 5 MyH He 6onee +0,0001 K) HaumHaloT usamepe-
HWe conpoTUBNeHUs. AMnyna TPOMHOWM TOYKM BoAbl AoMKHa BbITb NpeABapuTenbHO NOAroToBneHa K pabote
COrnacHoO TEXHNYECKOM AOKYMEHTaLMN Ha AaHHbIA Npubop.

Mpu n3mepeHnax c npumeHeHUeM NpUBOPOB, He UMEIOLLIMX aBTOMaTUYeCKOro yepeaHeH sl pe3ynbTaToB
NPy MHBEPCUM U3MEPUTENBHOTO TOKa, KaXKA0e N3MepeHne AOMKHO BKITloYaThb B cebs1 He MeHee NsiTh nap oTcye-
TOB COMPOTUBMEHUA 3TanoHHOro U nosepsiemoro TC npu ABYX HarnpaBneHUSAX U3MepuUTenbHOro Toka. 3a
pesynbTaTt U3MepeHnst ConpoTuaneHus (Ryg) NPUHUMAaIOT cpeaiHee apudMeTUyieckoe U3 pesynbTaTos NATU
OTCYEeTOB.

11.6.5 OnanposegeHus rpagymposku TC tuna TCIM kancynbHon Mogndukaumm B HUSKoTeMnepaTypHbIX
TOYKax B NocrnefoBaTebHOCTA, COOTBETCTBYIOWeEN 11.6.2, ux BMecTe ¢ 3TanoHHbIM TC (6onee BLICOKOro pas-
psaga) nomeLatoT B 610K cpaBHEHMS KpuocTaTta (TepMocTaTa) M MOHTUPYIOT 3N1eKTPOUIMEPUTENBHYIO CXeMY
COriacHo aKkcnnyaTalMoHHON OKYMEHTaLMU Ha KpuocTar.

MamepeHne conpoTtusneHun TC B TemMnepaTypHbIX TOYKax NPOBOAAT No MeToAuKe, N3NOXEHHON B 3KC-
nnyaTaulMoHHOW JOKYMEHTaL UK Ha KpuocTar.

HecTtabunbHoCcTb TeMnepaTypbl NpU peanu3yemon TeMnepaTypHon Touke AofmkHa 6biTb He 6onee 0,2
AonycKaemoro npeaensHOro 3Ha4yeH1s NorpewwHocTn Ana paspaga nosepaemMoro (rpagympyemoro) 3TanoHHo-
ro TepMmonpeobpasoBatens.

11.6.6 Ansinposeaenus rpagyuposku TC Tuna TCI cTepxHeBon Moandukaumnm npu TemnepaTtype Kune-
HUS a30Ta MX BMecTe ¢ pabounm aTanoHoM (ecnu rpagyupytoT TC 1-ro paspsga) unu ¢ atTanoHom 1-ro paspaga
(ecnu rpapyunpytoT TC 2-ro 1 3-ro paspsiaoB) noMeLlatoT B 6110k cpaBHEHUSA YCTaHOBKU 4N peanu3aunn BaHH
OXWKEHHBIX ra3oB Npn atMocdepHomM AasneHnn. UamepeHune conpotusneHuna TC ctepxHeBon Moaudukaunm
NPOBOAAT B COOTBETCTBUN C 3KCMIyaTaLUMOHHON AOKYyMEHTaUMen Ha yKasaHHYIo YyCTaHOBKY.

11.6.7 B ananasoHe Temnepatyp 13,8—303 K npu kaxxaon rpagyupoBovHOin TeMmnepaTtype BbINOMNHAT
He MeHee NATU OTCHETOB NPU U3MEPEHUN CONPOTUBEHUIA 3TaNoHHOro 1 nosepsemoro TC. Mpu nsmepeHUax c
npuMeHeHWeM NpuBopPoB, He UMEIOLLIMX aBTOMATUYECKOTO YepeaHEHUS pe3ynbTaToB NpU UHBEPCUN U3MEPU-
TENbHOro TOKa, KAXXAoe U3MepeHue AOSKHO BKoYaTh B ceba He MeHee NsATK nap oTC4YEeTOB CONPOTUBNEHUS
3TanoHHoro n nosepsemoro TC npu AByX HarnpaBnNeHUAX N3MepUTENLHOrO ToKa.

3a pesynbTaT u3mMepeHusi CoNpoTUBIIEHNA 3TANOHHOro 1 nosepsiemoro TC npuHUMaroT cpeaHee apud-
MeTu4ecKoe U3 NATU OTCHETOB A KaxKaon ToukM aAnanasoHa 13,8—303 K.

11.6.8 Mpurpaayuposke TC B AvanasoHe Temnepatyp 77—273,16 K npoBoAAT He MeHee NATU usMepe-
HU B KXKAOW TEMNepaTypHOI TOUKe — Npu TemnepaType KUNeHUA asoTa U B TPOMHOW TOYKe BOAbI.

3HaveHua conpoTueneHnidi TC paccunThIBalOT Kak cpegHee apudmeTudeckoe pesynbTaToB NATU N3Me-
peHuin Npu KaXXA0W TemnepaTtype.

11.6.9 HonyckaeTtca rpagynpoBka kancyrnbHbix TC ao temnepatypbl 373,15 K, ocywectsnsemas no
MeToAuKe NMOBEPKN, U3NOXKEHHOW B aKCMTyaTaunmoHHOM AokyMeHTauun Ha TC gaHHoro tuna.
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11.7 MpapywpoBka TepMonpeobpasosatenen Tuna TCPXK (cnnas poauii-xeneso) NpoBoAAT METOAOM
cnuveHua rpagynpyemoro TC ¢ TC 6onee BbICOKOro paspsaa.

papgynpoeky TCPXX 0-ro u 1-ro paspsagos nposogAT Ha annapatype M'ST 35-2010.

11.7.1 Mpagyvpyemble TC n asa atanoHHeIx TC ycTaHasnueatoT B 6110k cpaBHeHWs kpuocTata. Mpagyu-
poBKa 3aKnio4aeTcs B Moo4epeHOM U3MepPEHN CONPOTUBNEHUA KanMBpyeMoro TepmomMeTpa 1 ABYX 3TanoH-
HbIX TEPMOMETPOB M3 CMfiaBa poguii-Keneso B paboyem gnanasoHe TemnepaTyp.

11.7.2 MpurpagyvpoBke nonpeaeneHun HectabunoHoct TC Tuna TCPXK B gnana3soHe o1 1,5 oo 303 K
nocneaoBaTenbHOCTL USMEPEHUA cneayowan: B TPOUHON Todke Boabl; B 45—60 TemMnepaTypHbIX Tovkax
pabo4vero AnanasoHa; MOBTOPHO B TPOWHOM Touke Boabl. Mocne nepeoit cepun nsmepexunt TC otorpesatoT 4o
KOMHaTHOW TeMnepaTypbl U NPOBOAAT BTOPYIO CEPUI0 U3MEPEHUIN NPK cReayoLUX TeMnepaTypax: Npu MUHU-
MasibHon Temnepatype paboyero guanasoHa, npu Temnepatype 4,2 K, npu Temnepatype 77 K 1 NOBTOpHO B
TPONHON TOUKe BOAbI.

MpumeyaHune— Temneparypbl NOBTOPHBLIX U3MEPEHUI HE AOMKHbI OTNUYATLCH OT NEPBOHAaYarnbHbIX 6onee
yem Ha 0,1 K.

Yucno TemnepaTypHbIX TOYEK U LWar MeXay HUMU B CepUnN U3MepeHUA A0IPKHBI ObITb onpeaeneHbl B Tex-
HUYeCcKon AoKYMeHTaLmK Ha aaHHbI Tun TCPXK B 3aBUCUMOCTN OT paspaaa rpagympyemoro repmonpeobpaso-
BaTens.

HectabunbHoCTb TeMnepaTypbl B peannsyemMblx TeMnepaTypHbIX ToYKax AoibkHa O6biTb He 6onee 0,2 3Ha-
YeHuna gonyckaeMon npeaenbHON NOrpewHOCTN ANa paspaaa rpagynpyeMoro tepmonpeobpasoBarernsi.

11.7.3 B pesynbTate rpagyvMpoBKn B KaXA0M TOYKe NOSy4aloT 3Ha4YeH1e conpoTuBneHus kanubpyemoro
TC nconpoTnBneHua AByX aTanoHHbIX TC U3 cnnaea poanin-xkenes3o. Mo nacnopTHbIM 4aHHBLIM 3TanNoHHLIX TEep-
MOMETPOB onpeaensoT NokasblBaeMble UMW TeMnepaTypbl, cpeaHee 3HayeHWe KOTOPbIX NPUMEHSIIOT Ans
AanbHEerLwnx pacHeTos.

12 O6paboTkape3ynbTaToOB NOBEPKU

12.1 OB6paboTKy pesynbTaToB NOBEpKU, onpeaeneHne HecTabUNbHOCTU, OLeHKY 3Ha4YeHWUid aoBepu-
TensHon norpewHoct Ana TC tuna TCI nposogat no metoauke MOCT P 8.571—98 (paszgen 10) m
rOCT 8.381.

12.1.1 3HayeHus HecTabunbHocTM TC B TeMnepaTypHOM 3KBUBATEHTE He A0MKHbI NpeBbIlIaTh 3Have-
HWIA, NPUBEAEHHbIX B Tabnuue 4.

Tab6nwuya 4 — JonycTmble 3Ha4YeHus HectabunbHoctn TC

HecrabunbHocTb AT, K, He Gonee
Ouana3soH
Tun TC | Paspsin TC
Temnepartyp, K
npu 13,8 K npu 24,5 K npu 77,3 K npu 273,16 K npu 4,2 K
TCM 0 Ot 13,8 go 303 10,001 +0,001 +0,0008 +0,0008 _
1 OT1 13,8 go 373 +0,003 +0,003 +0,002 +0,002 —
2 10,006 +0,005 +0,004 +0,004 —
3 +0,010 +0,007 +0,006 +0,006 —
TCPX 0 Ot 1,5 go 303 — — — +0,001 +0,0005
1 — — —_ +0,003 +0,002
2 — — —_ +0,010 10,005
3 — — —_ +0,020 10,020

Ana TC tuna TCIN B guanasoHe Temnepatyp ot 13,8 4o 303 KHecTabunbHOCTL ONpeaensioT o pesynsTa-
Tam noBTOPHbIX 3MepeHnn npn temnepartypax: (14 + 0,2)K; (24,5 £ 0,2) K; 8 TpoiHon Touke Boabl (No 11.6.2).

Ana TC Tuna TCIM B ananasoHe TemnepaTyp oT 77 40 373 KHecTabunbHOCTL onpeaensieTcs no peaynbTa-
TaM NOBTOPHLIX N3MEPEHNA NpK TEMNepaType TPOMHON ToUkU Boabl (11.6.3).

3HaueHnsa HecTabunbHoCTU AT B TeMMepaTypHOM 3KBUBaneHTe onpeaensioT no hopmyne

AT = AR/ /(dRIdT), ()
10
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rae AT — HecTabunbHOCTbL B TeMnepaTypHOM akBuBaseHTe, K;
ART — n3MeHeHu1e conpoTueneHns Ry
(dR/dT); — 3HavyeHWe NPon3BoAHON hyHKLIMM N3MeHeHns conpoTuaneHus TC oT Temnepatypbl Npy TeMnepa-
Type T, OM/K.
12.1.2 3HauveHus goBepuTenbHbIX NorpewHocTen TC B TeMnepaTypHOM 3KBUBaNeHTe He AOMKHbI Npe-
BbILWATb 3HAYEHUI, yKa3aHHbIX B Tabnuue 5.

Tab6nwuuya 5— [Jonyctumas aoBepuTenbHas NOrpPeWHOCTL NPy AOBEpUTENbHON BEpoATHOCTU 0,95 aTanoHHbIX TC

Tun TG us P TC panuubl AoBEPUTENBHBIX ab-
un aspsa Avnanason Temneparyp, K CONMIOTHBIX NorpewwHocTen, K
0 OT1 13,8 go 303 0,002
. 1 O113,8 5o 373 Ot 0,005 go 0,01
MpoBONOYHbLIN
2 OT1 0,015 go 0,05
TCn
3 010,03 go 0,08
n y 2 Ot 0,015 go 0,05
NeHOuYHbIN
3 Or 77 Ao 373 070,03 A0 0,08
TCPX MpoBono4HbIN 0 Ot11,5 o 303 Ot 0,001 go 0,002
1 Ot 0,003 go 0,01
MpoBONOYHbLIN U 2 O11,5 no 303 Ot 0,015 po 0,05
NNEHOYHbIN 3 070,03 no 0,1

12.2 O6paboTka pesynbTtaTtoB nosepku ana TCPX

12.2.1 TNony4eHHble B pesynbTaTte rpagynposku no 11.7 napbl 3Ha4eHUA CONPOTUBNEHUS rpagynpyemo-
ro TC R, OM, ncpeaHero 3Ha4yeHUsa TeMmnepaTypbl N0 NokazaHUsM ABYX 3TaNoHHbIX TC NpUMeHsIIoT Ans BbIYUC-
NeHnA criaxxeHHo! rpagymposodHon kpueoi R = f{ T) ans Bcero gnanasoHa Temneparyp.

AnnpoKkcuMaLmMio aKCNepUMeHTanbHON 3aBUCUMOCTM MPOBOAAT NO MeToay HauMeHbLUUX KBaapaTos,
NpUMeHsist NoNMHOMEI 0T 9 Ao 12 cTeneHei. MNpy 3TOM Ans NydLllek annpokcMmaLMn Becb paboyunin gnanasoH
pasbueatoT Ha gBa y4acTka: oT 1,540 30 KnoT28 0o 303 (273) K. B pesynbTaTe pacyeTa HaxoasT koadhduumeH-
Tbl NOJIMHOMA 1 €0 OTKIMOHEHUSI B TEMMEPaTyPHOM 3KBUBANEHTE OT 3KCNepUMeHTanbHbIX TOYEK.

Bua nonuHoma:

AY 3)
] B AvanasoHe Temnepatyp oT 1,5 go 30 K;

9

7= ZA;[
0
0

1

R -
B

R-AY

T= %Ai(ln 5 ] B AnanasoHe TemnepaTtyp oT 28 go 303 K.

(4)

12.2.2 HecrtabunbHocte TCPXX onpeaensitoT No pasHOCTY 3HAYEHWUIA CONPOTUBIIEHWNIA B TPOWHOM TOYKE
BOAbl 1 MO Pa3HOCTU 3HAYEHWIA W4‘2 k» MOMYYEHHbIX B ABYX CEPUAX M3MepeHuid no 11.7.2, ¢ NpOMEXYTOYHLIM
OTOrPEBOM A0 KOMHaTHBIX TemnepaTyp.

3HaueHuns HecTabunbHocTu TCPXK B TeMnepaTypHOM aKBMBaneHTe He AOMKHbI MPEeBbILWAaTh 3HaYeHWUN,
npuBedeHHbIX B Tabnvue 4.

12.3 OueHKy 3Ha4yeHuin gosepuTenbHOW norpewroct anst TC Tuna TCPXX npoBogat no metoauke
FOCTP 8.571—98 (pa3aen 10) TOCT 8.381 ¢ npvMeHeHeM pe3ynbTaToB U3MepeHWin BO BTOPOW cepuu rpa-
AynpoBok no 11.7.2: npyu MMHUMarbHON TemnepaTtype pabovero gvanasoHa, npy Temnepatype 4,2 K, npu rem-
nepatype 77 Ky noBTOpHO B TPOWHON TOUKE BOAbI.

12.4 3HayeHusi goBepuUTenbHbIX NorpelwHocTen TCPXK B TeMnepaTypHOM 3KBUBaNeHTe He OOJPKHbI Npe-
BblLLIATb 3HA4YEHWIA, yKasaHHbIX B Tabnuue 5.

13 OdbopmneHue pe3ynbLTaToB NOBEPKU

Mpu NoNoXnTENbHBIX pesyrbTaTax NoBepkn othopMNAIT CBMAETENLCTBO O Nosepke. B cBuaeTenscTBo
[AOJDKHBI BbITb BKMHOYEHBI crieayiolime AaHHble:

11
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- HauMEeHOBaHWe cpeacTBa U3MEPEHNin TeMnepaTypbl M 0603Ha4YeHWe ero TMnNa;

- 3aBO/CKOMN HOMEp;

- W3roTOBUTEb U rOA U3rOTOBNEHUS;

- OnanasoH rpagyvupoBKM TEPMOMETPA;

- 3HayeHWe U3MEPUTENBHOTO TOKa, NPU KOTOPOM OMpPeAensifv rpagyNpoBOYHbIE XapaKTeprUCTUKK;

- 3HaveHue conpoTusneHna TC B TpONHOM TOYKE BOAbI;

- 3HayeHUs TemnepaTyp rpadyMpoBKM N COOTBETCTBYIOLLME UM 3HAYEHNSI OTHOCUTENbHOTO CONPOTUBIIE-
Hua TepmomeTpa Ans TC tuna TCI; 3HayeHusa TemnepaTyp rpagyvpoBKn U COOTBETCTBYOLIME UM 3HAYEHUs
conpoTtusneHna ans TC Tuna TCPXK; ana TC tuna TCPXK npusoaunTcs Bua nonmHomMa sasucumoctu R = A T) n
ero KoappuLUnNeHTHI;

- Aaty rpagyvpoBKu;

- rpagynpoBOoYHY0 xapakTepuctuky TC B Buge dyHkuMnM AW(T) co 3HaveHusiMU Ko3thdULMEeHTOB Ans
Tmna TCIM; ansa TC tuna TCPX npusoaaT BMa nonvHoma 3asncumocTti R = f(T) U ero kosppuLmneHThI;

- ykasaHue cpoka npoBeAeHUs creayoLen noBepku;

- nevaTb opraHusauun, NposoasaLLel MOBEpKY UK KNeNMo B BUAE HaKNenku.
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