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HAUMWOHANBbHBIA CTAHAOAPT POCCUUCKOWU OSGEAOEPALUMUMU

I'ocy,qapC'rBeHHaﬂ cuctema obecneyeHusi eQUHCTBa U3MEPEHUN

TEPMOIPEOBPA30OBATENU CONPOTUBIEHUA 3TANOHHBLIE HUSKOTEMMEPATYPHbIE
U3 NIATUHbI U CNNTABA POOUN-XKENE3O

MeToauka noBepKU

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

Aara BBegenna — 2015—01—01

1 O6nacTb NnpMMeHeHuns

HacTtoawumi ctaHgapT ycTaHaBnMeaeT MeTodbl U CpeAcTBa NepBUYHON U Nepuoanyeckon NoBepoK Ans
HU3KOTeMMepaTypHbIX 3TanoHHbIX TepMonpeobpa3soBaTernei conpoTueneHust (qanee — TC) B COOTBETCTBUU
¢ FOCT 8.558, yyBCcTBUTEMBbHBIE 3ITIEMEHTBI KOTOPLIX N3FOTOBMEHBLI U3 NNaTUHLI U U3 ClaBa poaun-xenesa.
CrtaHaapT pacnpocTpaHsaeTca Ha TC, npegHasHavyeHHble AN U3MepeHus TemnepaTypbl METOAOM Henocpen-
CTBEHHOTO MOrpY)XeHWA B cpeay, C YyBCTBUTENbHLIMU 3NIEMEHTAMU U3 MIaTUHbI Ha AUanasoH U3MepsaeMblX
TeMnepatyp ot 13,81 Koo 373 K 1 UyBCTBUTENBHBIMU 31IEMEHTaMU U3 CrNaea poaun-xenesa Ha AuanasoH oT
1,5 o 303 K. O6Lwime TexHn4yeckne TpebosaHus K TC yctaHoeneHsl FOCT P 8.855.

3Ha4eHua TeMnepaTyphbl B JaHHOM CTaHAapTe COOTBETCTBYOT MexayHapoaHoU TemMnepaTypHOW LKarne
1990 r. MTLL—90 [1].

2 HopmaTtuBHbIe CChINKH

B HacTosilem cTaHAapTe UCMOSb30BaHbI HOPMaTUBHbLIE CChISIKU Ha criegylolme cTaHaapThl:

FOCT 8.381—2009 lNocygapcTBeHHas cucTeMa obecneyeHnsl eQUHCTBA U3MepeHUid. OTanoHbl. Cno-
cobbl BbIpaXXeHUSA TOYHOCTU

FOCT 8.558—2009 lNocyaapcTBeHHas cuctema obecneyeHust eqUHCTBa U3MepeHuid. FocyaapcTBeH-
Has NoBepoYHas cxema AJisl cpeAcTB USMepeHUA TeMnepaTypbl

FOCT 8.764—2011 locyaapcTBeHHas cuctema obecrnedeHus eqUHCTBa U3MepeHuid. FocyaapcTBeH-
Has NoBepo4Has cxema Arisi CpeCTB U3MePEHUI 3NIEKTPUHECKOTO CONPOTUBNEHUS

FOCT 12.3.019—80 Cuctema ctaHpgapToB 6e3onacHocTU Tpyaa. McnbiTaHUs U U3MepeHust INeKTpu-
Yyeckue. Obwme TpebosaHusa BeszonacHOCTH

FOCT 166—89 (MCO 3599—76) LUTaHreHuupKynu. TexHA4YeCKUe yCroBusi

FOCT 427—75 JluHeku namepuTesibHble MeTannuyeckue. TeXHAYECKUE YCIIOBUS

FOCT 18300—87 CnupT aTUNOBLIA peKTUUKOBAHHBINA TEXHUYECKUA. TEXHUYECKNE YCIIOBUS

FOCT 23737—79 Mepbl aneKTpu4ecKoro conpotusneHust. ObLmMe TEXHUYECKUE YCITOBUS

FOCT P 8.571—98 lNocypapcTBeHHas cuctema obecrneveHust eqUHCTBA M3MepPEHUIA. TepMOMETphI
CONPOTUBIIEHUSI NJTATUHOBLIE 3TASNIOHHLIE 1-ro U 2-ro paspsgos. MeToauka NoBepky

FOCT P 8.855—2013 lNocyaapcTBeHHas cucteMa obecneyeHns eanHcTea uamepeHuid. Tepmonpeob-
pasoBaTeny CONpPOTUBIIEHUA 3TaNOHHbIe HU3KOTEMMNEPATYPHLIE U3 NNaTUHLI U crlaBa poauin-keneso. Obwne
TexHu4eckue TpeboBaHUsA U METOALI UCTILITAHWUIA

FOCT P 52931—2008 [Mpubopbl KOHTPOMS U perynupoBaHus TeXHormnormyeckux npoueccos. Obume
TeXHUYeCKue yCrnoBusi

MpwuMeyaHue— [punnonbL3oBaHMM HACTOSILLUM CTAaHAAPTOM Lienecoobpa3Ho NpoBEPUTL AEUCTBUE CCbINOY-
HbIX CTaH4apToB B MH(MOPMAaLMOHHOW cucTeMe obWwero nonb3oBaHusi — Ha odwmumanbHoMm cante deaepanbHOro
areHTCTBA MO TEXHUYECKOMY PEryrnupoBaHUIoO U METPONOIMK B CeTU NHTEPHET MIn Mo eXxerogHoMy MHpopMaLmMoHHOMY
ykasaTtenio «HauMoHanbHble CTaHAapThI», KOTOPbIN ONy6NUKoBaH No COCTOsIHMIO Ha 1 IHBaps TEKYLLEro roaa, v rno Bbiryc-

UspaHne opununanbHoe
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Kam exemeCcsiYHoro MHpopmaLMoHHOro ykasaTens «HauvoHanbHble cTaHgapThl» 3a TeKywuii rog. Ecnv saameHeH ceblnou-
HbIli CTaHAapT, Ha KOTOPbLIN AaHa HeAaTMPOBaHHAs CChilKa, TO PEKOMEHAYETCS WCMONb3oBaTh ACTBYIOLYI0 BEPCUIO
3TOro cTaHgapTa C y4eToM BCEX BHECEHHbIX B JaHHY0 BEPCUI0 M3MeHeHW, ECrim 3ameHeH CCbINoYHbIN CTaHaapT, Ha KoTo-
pbii AaHa JaTUpOBaHHast CCbiNka, TO PEKOMEHAYETCS UCMONb30BaTh BEPCUI0 3TOMO CTaHZapTa C yKa3aHHbIM BblLLE rogoM
yTBEpXXAeHUs (MPUHATUSA). ECnn nocne yTBepXaeHWs1 HACTOSILLEro CTaHAapTa B CCbINOYHbIN CTaHgapT, Ha KOTOPLIV gaHa
JaTMpoBaHHas Ccbifika, BHECEHO M3MEHeHUe, 3aTparuBatoLLee rnomnoXeHue, Ha KOTOPOe J4aHa CCbINKa, TO 3TO MoMoXeHue
pekoMeHayeTCs NpUMeHsITL 6e3 yveTa 4aHHOro uameHeHus. ECnm ceblnovHbIi cTaHaapT OTMEHeH 6e3 3aMeHbl, TO Monoxe-
HWe, B KOTOPOM JaHa CChblfIKa Ha Hero, PEKOMEHYETCS IPUMEHSITh B YacTu, He 3aTparvBatoLLEemn 3Ty CCbIMKY.

3 TepMuHbI, onpeaeneHusi, 0603HaYeHUS U COKpaLLeHUs

B HacTosilem cTtaHgapTe NpUMEHSIOT creayolwme TEPMUHBI C COOTBETCTBYIOWMMU OnpeaerneHnsMu,
0603HaYeHNSIMU 1 CoKpaLLEeHUSIMMU:

3.1 TepMmonpeo6pa3oBaTenb conpoTuBneHusi; TC: CpecTBO U3MEPEHWNA TEMNEPaTYpPhI, COCTOALLEee
N3 YyBCTBUTENBHOIO 3rieMeHTa conpoTuBieHns (Y3) n BHYTPEeHHUX COeaANHUTENbHBIX MPOBOAOB, MOMELLEH-
HbIX B repMeTUYHbIA 3aLLUMTHBIA KOPMYyC, BHELUHUX KNEMM UM NPOBOAOB, NpeAHa3sHayveHHbIX 4518 MoAKII0YeHNS
K n3ameputensHomy npubopy.

3.2 yyBCTBUTENbHbIN 3NIEMEHT TepMonpeobpazoBartens; Y3: Pe3ncTop 13 MeTanIM4yeckon Nposo-
FOKW UM MITEHKM € BBIBOAAMUN A118 KPeneHUs COeAMHUTENbHBIX MPOBCAOB, MMEOLLMIA onpeaeneHHyo 3aB1cu-
MOCTb 3M1eKTPUYECKOro COMpOTUBIEHUA OT TemnepaTtypbl W MpeaHasHadeHHbId Afs NPUMEHeHUs B
TepmonpeobpasoBaTensax CoNpoTUBIIEHNS.

3.3 3awuTHbIA Kopnyc: KOHCTPYKTUBHLIN aneMeHT TC, obecrneunBaiolniA €ro MexaHU4YecKyto npoy-
HOCTb U YCTONYMBOCTb K BO3AEMCTBUIO BHELLHE cpeabl.

3.4 anunHa norpyxaemon yactu TC: MakcumansHo Bo3MoxHas rnybuHa norpyxenus TC B cpeay npu
TemMnepaTypax paboyero gnanasoHa 6e3 HapyLleHusl ero paboTocnocobHOCTHU.

3.5 MuHUManbHasa rnybuHa norpyxeHus TC: nyb6uHa norpyxeHus TC B cpeay ¢ paBHOMEPHbLIM pac-
npegeneHnem TemnepaTypbl, Takas, YTo AdanbHelee NorpykeHue He NPUBOOUT K U3MEHEHUIO NoKasaHUA Ha
3HauyeHwue, npesblwatoLee 0,8 gonyckaemon NorpewHocTU

MpnmeyaHune— MuHuumaneHasa rnybuHa norpyxenusa TC npu skcnnyatauum 3aBucuT ot TennoobmeHa ¢
u3amepsieMbiM 06 bEKTOM M OKpYXKaloLel cpeJoi.

3.6 oTHocuTenbHoe conpoTuBneHue TC npu Temnepartype f: OTHoweHUe conpoTueneHust TC npu
Temnepartype f K ero ConpoTUBIEHUIO B TPOWMHOM Touke Boabl (273,16 K).

3.7 pmanasoH uamepenuu TC: [luanaszoH TeMneparyp, B KOTOPOM BLINOMHAETCS 3aBUCUMOCTL COMNPO-
TuBNeHust TC oT TeMnepatypkl B pegerniax norpewwHocTy, HOpMUPOBaHHOW B AaHHOM CTaHAapTe.

3.8 pabouuit guanazoH Temnepatyp TC: [luanasoH TeMnepaTyp, HaxoOsWNACH BHYTPU U3MepUTEb-
HOro AManasoHa Uiu paBHbIA eMy, B peenax KoTOporo UsroToBUTeNneM ycTaHOBIEHbI MOKa3aTe M HaAeXXHOoC-
™MTC.

3.9 HomuHanbHoe conpotuBneHue TC: ConpotueneHue TC npu TemnepaTtype TPOMHOW TOYKU BOAbI
(R1TR), HOPMUMpOBaHHOE UsroToBUTeneM conpoTusneHus TC 1 ykasaHHoe B ero MapkupoBke. PekomeHayeTcs
BeIbupath u3 psiga: 10, 25, 50, 100 Om..

3.10 HectabunbHocTb TC: NameHeHWe conpoTusneHus TC nocne UMKNMYECKoro U3MeHeHUs Temnepa-
Typhbl B paboyem ananasoHe UIv 3a BpeMsi MeXNoBepoYHOro UHTepBeana.

3.11 usaMmepuTenbHbIA TOK: CuUna 2NeKTpUYecKoro Toka, npoTeKaoLero Yepes YyBCTBUTENbHLINA 311e-
MeHT TC npu namepeHumn TemnepaTyphl.

3.12 camoHarpeB TC: lMoBkilleHWe TemnepaTypbl TepMmonpeobpasoBaTenis, BbI3BaHHOE HarpesoM
YYBCTBUTEJILHOMO 35IEMEHTA U3MEPUTESIbHBIM TOKOM.

MpumeyaHune— CamonarpeB TC npu skcnnyarauum 3aBucuT oT TennoobmeHa ¢ uamepsseMbiMm 06HEKTOM U
OKpY>KaloLLler CpeIon.

3.13 anekTpuuyeckoe conpoTuBneHue uzonauum TC: SnekTpuyeckoe COMPOTUBIIEHUE MeXay BHell-
HAMW BbIBOaMN TepMOMeTPa U 3aLMTHBIM KOPMYyCOM NMpW KOMHaTHOW W ApYron 3ajaHHoW TemrnepaTtype,
n3mepsieMoe Npyv 3agaHHOM U3MePUTENIBHOM HarpsKeHUW.

3.14 Bpemsi TepMUYECKON peakuumn: Bpems, koTopoe TpebyeTcs ansa uameHeHus nokaszadu TC Ha
onpenaeneHHbI NPOLEHT OT NOMHOro U3MeHeHUs, NpyU cTyrneH4YaToM U3MEHeHUM TeMnepaTypbl cpeabl.

MpumeyaHue—[ns onpeaeneHnss BPEMEHU TEPMUYECKON peakuum Heob6XoaMMo ykasbiBaTb NapameTpbl
cpeab! (Kak npaBusio, BoAa U BO3AyX), HOPMUPOBATL NPOLEHT OT NONHOro uameHeHus nokasanmn TC (kak npasuno, 10 %,
50 %, 63,2 % vnmn 90 %) n ykaaelBaTh CKOPOCTb NOTOKA (Kak npasuno, ot 0,1 ao 1 m/c B Boge, 6onee 3 m/c Ha Bo3ayxe).

2



rOCT P 8.854—2013

3.15 xapakTepucTuka npeobpa3zoBaHUs 3NeKTPUYECKOro CONpPoTUBIEHUA B TeMnepaTtypy: 3asu-
CMMOCTb conpoTueneHus TC oT TeMnepaTypebl, UHANBUAYanNbHas Ans Kaxaoro atanoHHoro TC, gormkHa onpe-
AensaTbcs Npu NpoBeeHNA NepBUYHON NOBEPKU UK NPU Kanubposke.

3.16 noBepka Tepmonpeobpa3oBaTensa cONPOTUBIIEHUA: YCTaHOBMEHWe MPUrogHoCTN Tepmornpe-
obpasoBaTens cConpoTUBIEHNS K MPUMEHEHWIO Ha OCHOBaHWW KOHTPOSISI COOTBETCTBUSA OCHOBHbBIX XapaKTepuc-
Tk TpeboBaHnsam FOCT P 8.855 1 TeXHUYECKNX AOKYMEHTOB U3rOTOBUTESS.

3.17 rpapyvpoBka TC conpoTtuBneHus: OnpegeneHne 3HadyeHusi conpoTuaneHus TC npuHeCKonbKUX
3aJaHHbIX 3HaYeHWsIX TemnepaTypbl (B rpagyMpoOBOYHBIX TOYKaX) B LieNsIX NOCTPOEeHUs UHAMBUAYanbHON 3aBu-
CcMMOCTU conpoTuerieHns TC oT TeMmnepaTypel.

3.18 atanoHHbIN [06pa3uoBbIi] TepMoMeTp: TepmomeTp Mtoboro Tna, NOBEPEHHLIN NyTeM MNPSMONA
ununonocpeaoBaHHoOW Nepegaydm eanHULbI 0T rocydapCTBEHHOIo MePBUYHOrO 3aTanoHa eanHULLLI Temneparypbl
N NpegHasHa4vYeHHbIN ANa nepegadn eauHnLbl Temnepatypbl B cooteeTcTBUMM ¢ TOCT 8.558.

CokpaweHun

TCIMN — TepMonpeob6pasoBaTtenb ¢ Y3 13 nnaTtuHel;
TCP>X — TepmonpeobpasoBaTtenb ¢ Y3 13 cnnasa poaui-xeneso.

O6o03HavyeHus

W= RJR573 16k — OTHOCUTENbLHOE conpoTunenenue TC npu Temnepartype t;

Ri— conpoTtusreHve TC npu Temnepartype t, Om;

R273 16 k (WM Ry1g) — conpoTtuenenue TC npu TemnepaType TPOMHON To4KW BOAbI, OM;
W, — OTHocuTenbHoe conpoTtusneHue TC npu TemnepaType niasneHns rannus;

WHg — OTHOCUTenbHoe conpoTusneHue TC npu TemnepaType TPONHON TOUKU PTYTU;

W, oo — OTHOocuTenbHoe conpotuanedne TC npu Temnepatype 100 °C (373,15 K);

W4,2 k — OTHocuTenbHoe conpoTtusnexHne TC npu temnepartype 4,2 K.

4 O6LwWme NnonoXxeHus

4.1 TCnoaeepratoT NnepBUYHON U Nepuoaudeckon nosepkam. NepnogniuHoCTs NOBEPKU yCTaHaBNUBaKOT
B TEXHUYECKNX AOKyMeHTax Ha TC KOHKpeTHOro TMna, NpoLleiLmX UCNbITaHUs Ha COOTBETCTBUE TuMy. MNoBepky
OCYLLECTBIISIOT B aKKpeOUTOBaHHLIX B YCTAaHOBMEHHOM Nopsigke MOoBepoYHbIX NabopaTtopusx. JonyckaeTtcs
nepBUYHYIO MOBEPKY COBMeELLaTh C MPUeMOo-c4aTOYHBIMU UCTbITaHusAMN TC, ecrnv ee BbIMOMHAIT B aKKpeanuTo-
BaHHOW Ha NpaBo NpoBeAeHWsi NoBepKn NabopaTopuuy NpeanpuUATUA-U3roTOBUTENS.

4.2 TC0-ro paspsiga nosepsitoT Ha annapatype 3T 35—2010.

4.3 TCA1,2, 3-ro pa3psijoB NOBePSIOT B aKKPEeANTOBAHHLIX B YCTAHOBIEHHOM Nopsgke nabopatopusx.

5 Onepauuu noBepkun
Moeepka TC BkMoyaeT B cebs onepauun, ykasaHHble B Tabnuvue 1.

Tabnunua 1— Onepauny NoBepkn

Obs3aTensHOCTL NPOBEAEHUS onepauun
npu
Homep nyHkTa Ha-
HaumeHoBaHue onepavuu
cToslLLero craHaapTa .
< nepunogunyeckou
NepBUYHON NOBEpPKe
noeepke
1 BHewHwui ocmoTp u onpoboBaHue 10.1 + +
2 [poBepka 3NeKTPUYECKOro CONPOTUBIIEHUS U30NSILUN 10.2 + +
3 OnpeaeneHne MeTPONOrMYeCcKmxX xapaktepmctmk TC: 11 + +
3.1 OnpepgeneHne HecTabWbHOCTH 11.5 + +
3.2 OnpepgeneHne cONPOTUBIEHUST B TPOWHOW TOYKE 11.2 + +
BOAbI
3.3 OnpepgeneHne OTHOCUMTENBHOIO CONPOTUBEHWSI 11.3,114 + —
3.4 OnpepgeneHve rpagympoBOYHON XapaKTEPUCTUKN 11.6, 11.7 + +
3.5 OnpegenexHne OBEpPUTENbHONM NOrPeLwHoCTH 121,124 + +
MpumeyaHune—3Hak «+» ykasbiBaeT 06513aTeNbHOCTL ONepaLmmn NoBEPKU.
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6 CpeacrtBanoBepku

Mpu noBepke A0SKHBLI BbITb UCMONL30BaHLI CPeACTBa U3MEPEHUIA U BCnoMoraTefbHble cpecTBa, yKa-
3aHHble B Tabnuue 2.

Tabnwuya 2 — Cpeacrea NoBepku

OcCHOBHbIE MeTponornieckue u TexHuveckue

HaumeHoBaHue cpefcTBa noBepku
XapakKTepUCTUKK CPefiCTBa NoBepKkU

1 JluHelika meTannuyeckas INwana3oH namepenun ot 0 go 1000 MM; npeaensHasi No-
rpewHocts — 1 mm; no FOCT 427

2 WranreHumpkyns LLLL: Ounana3oH namepenuii ot 0 go 125 mm; npegencHas no-
rpewHocts — 0,1 mm; no NOCT 166

2.1 MNMpnbop koMbUHMpoBaHHLIN L} 4312 vana3oH namepenunii ot 0 go 500 Om; Knacc TOYHOCTH 2

3 Annaparypa ‘3T 35—2010: —

3.1 Amnyna TpPOWHOMN TOYKMU BOAbI [nuHa BHyTpeHHero konogua 350 mm,

avameTp 12 mm; U = 0,28 mK

3.2 OaHOKOMMNOHEHTHaA AYerka TPoOMHOW Touku Bogo- | 7T=13,8033 K, U= 0,38 mK
poaa

3.3 OaHOKOMMNOHEHTHas AYenKka TPOWHOM TOYKM HeoHa T=24,5561K, U=0,36 K

3.4 OgHOKOMIMOHEHTHas sYerKa TPOWHOW TOYKM KMCNo- | T=54,3584 K, U = 0,36 MK
poaa
3.5 OaHOKOMMNOHEHTHanA AYelrka TPOMHOM Toukmn aproHa | T = 83,8058 K, U = 0,36 mK

3.6 OpHOKOMIMOHEHTHas AYerKa TPOMHOW TOYKU PTYTH T=234,3156 K, U=0,34 mK

3.7 Amnyna TPOWHON TOYKM BOAb OnuHa BHyTpeHHero konogua 300—350 MM, auameTp
10—20 mm; U = 0,4 MK
3.8 Kpunocratbl-BcTaBku KB-1 Ne 1 n Ne 2 HecrabuneHocTs Temnepatypbl He Gonee + 0,3 MK 3a
15 MWH, HeogHOpoAHOCTH TeMNepaTypsl He 6onee 0,05 MK
3.9 Mocrt conpotuBnenun F18 dompmbl «ASL» Knacc TouHoctn 2 - 107°
3.10 Habop aTanoHHbIX Mep conpoTveneHust 5685A | HomuHanbHbie 3nadenus: 1, 10, 25, 100 Om; knacc To4HOC-
upmbl «Tinsley» ™2.10°
3.11 TepmomeTp TMna TCPXX OTanoH-konus, avanasoH ot 0,3 go 273,16 K; U He bonee
0,9 MK
3.12 TepmomeTtp Tvna TCMH OTanoH-konus, auanasoH ot 13,8 oo 273,16303 K; U He 60-
3.13 nee 0,9 mK

3.14 YctponcTBo peanusaummy Touku nnaenenusi rannva | T=302,9146 K, U = 0,38 mK

3.15 YcTponcTBO peanvsaumm TPOMHOW TOYKM aproHa T=283,8058 K, U = 0,40 mK

3.16 YcTponcTBo peanusaumm TPOMHOW TOYKU PTYTU T=234,3156 K, U =0,38 mK

3.17 TepmocTaT sTanoHHbIX mep Tvna TOM[-2 T=(20 + 0,1) °C; HecTabunbHOCTL TEMNepaTyphbl He Gonee
+ 0,005 °C/y; HeogHOpOQHOCTL TeMnepartypbl He 6onee
+0,01°C

3.18 lepcoHanbHbIM KOMNbIOTEP THNa IBM/PC —

4 Moct conpotuenenun F700 cmpmbl «<ASL» Knacc TouHocm 5- 1075

5 TpeunanoHHbIn MHOTOKaHANbHLIA M3MEPUTENb TeM- | A npeg. + (0,001 + 3. 1078, °C
nepatypel MUT 8.15

6 Kpuocrar tuna YI'T-7 Hwanason ot 3,5 go 373 K; HectabunsHocTs TeMnepaTypel
He bonee + 0,3 mK 3a 10 MMH, HEOAHOPOAHOCTU TEMIEPA-
Typbl He Gonee 0,1 MK

7 YCTPOMCTBO ANs peanusaumm BaHH OXWXeHHbIX rasoe | T=(77,3 + 0,2) K, HecTabunsHOCTL TeMnepaTypbl 3a BpEMS]
Tvna BKI™ namepenus He 6onee 1 MK; HeogHOPOAHOCTL TEMNEpaTyphI
He 6onee + 0,5 MK
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HaumeHoBaHue cpeacTBa nosepku

OcHOBHble MEeTponorn4eckue U TexHu4eckue
XapakTepucTuku cpeacrea noBepku

8 Kpwocrar tuna YI'T

OuanasoH namepenunn ot 4 ao 373 K, HectabunbHoCcTh TEMNepa-
TYpbl 3a BpeMs uameperust He 6onee 1 MK; HeOAHOPOAHOCTL TEM-
nepatypbl He 6onee + 0,5 mK

9 TepmoMeTp CONPOTMBNEHUST NNATUHOBLIA 3Ta-
NoHHbIN TUNa TCPX

OvanasoH Temnepatyp ot 1,5 (4,2) po 273 (303) K,
0, 1, 2-ro pa3psaoe (B 3aBUCUMOCTU OT paspsiga NOBEPSEMOro
TC)

10 TepMOMeTp CONPOTUBIEHUSI NNATUHOBLIA 3Ta-
noHHb TMna TCMH

OvanasoH Temnepatyp ot 13,8 (77) po 303 (373) K,
0, 1, 2-ro paspsgoe (B 3aBUCMMOCTU OT paspsiia NOBEPAEMOro
TC)

11 Uameputenn temnepatypsl Tuna MUT 8.15

Auanason namepernun ot 0 no 300 Om; npegenbHas aonyckae-
mas norpewHocTb He Gonee + (0,0002 + 1075. R), Om

12 Amnyna TPOWHOWM TOYKM BOAbI

Anuna BHyTpeHHero konoaua 300—350 mm, anametp 10—20 mm;
U=0,4mK

13 OrtanoHHas Mepa 3NeKTPUYeCcKOro ConpoTUB-
nexus

HomuuanbHble 3Havenust: 0,1; 1; 10; 100 Om — no FOCT 23737,
1-ro paspspa no FOCT 8.764.

Mepa anekTpuyeckoro conpoTMBIEHUs1 AOMKHA BbITb TEpMOCTa-
TUpOBaHa.

HectabunbHOCTL NoAAEpXaHWUA TEMNepaTypbl HE AOIKHA NPUBO-
AWTb K WU3MEHEHMI0  3HAYeHUA Mepbl  SNEKTPUYECKOro
CONPOTUBNEHUA 3a Bpemsi uamepenus bonee yem Ha 0,0002 %

14 TepmoMeTp ANs u3MeEpeHust TemnepaTyphbl
Mepbl SNIEKTPUHECKOTO CONPOTUBIEHWS

Mpeaen norpewHocTu He 6onee + 0,05 °C

15 TepmocTaT nNepenveHOM NPELM3MOHHBIN TUNa
TMMN-1.0

Owanason TemnepaTtypbl oT 35 °C go 300 °C; rpagweHT — He 6o-
nee £ 0,01 °C/m, crabunbHOCTE NoaaepxaHns TemnepaTtypbl B
metannudyeckom bnoke + 0,005 °C

16 TepmocTaT NepervBHON NPELM3VOHHbIA TUMa
TMMN-1.3

Ovanason Temnepatypbl oT MuHyc 70 ao nnioc 100 °C, rpaaw-
eHT — He Gonee + 0,01 °C/m, cTabunbHOCTb NoAAepXaHNA Tem-
nepaTypbl B MeTannuyeckom 6noke + 0,005 °C

17 NamepuTenb TemMnepaTypbl U BIAXHOCTU TUNA
UTB 1522

OvanasoHbl: Temnepatypel — oT 0 °C pgo 50 °C, OTHOCUTENBLHON
BraxHocTn — oT 1% no 100%;
npegensi norpelHocTy He 6onee: Temnepatypa + 0,25 °C, oTHo-
cuTenbHas BnaxHocTb — = 3%

18 Merommertp Tvna E6-17

JuanasoH namepenwii o1 10 4o 3- 1019 Om, knacc TouHocTH 2,5

19 BuHOKynsipHBI MUKpockon BM-51-2

20 TMpubop koMbUHUpOBaHHbIM TNa L] 4312

OuanasoH uameperuit ot 0 go 500 Om; knacc TOYHOCTHU 2

21 TpaHcnopTHbIM cocyq Odbtoapa tTuna CK-25

22 TpaHcnopTHbin cocya Adbtoapa tuna KrMr-40/45

23 MMeyb MTT-2M

[vanasoH BocrnpoussedeHuna Temnepatypbl ot 300 °C po
1300 °C, rpapveHT Temnepatypbl B paboyeli 3oHe He Gonee
0,8 °Clcm

TpeboBaHUAM HACTOALWEro CTaHaapTa.

Mpumedyanue—/[nanoeepku TC 1, 2 n 3-ro pa3psagos AonyckaeTcsi NPUMEHATb gpyrue, BHOBb pa3paboTan-
Hble UMK HaXOAALLMECH B MPUMEHEHUN CpeACTBa U3MEePEHWIA, MPOLLEALLINE NOBEPKY M aTTecTaumio, yA0BNETBOPSIOLLME

7 YcnoBusi NOBEPKMU

7.1 Mpwv npoBeaeHn NoBepkn A0MKHBI BbITk COBMNI0AEHBI (ECMNN He OTOBapuUBaeTca oTAeNbHO) crieayio-

e ycnosua:
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- TeMnepaTypa OKPYXKaIOWWErOBOSAYXA . . « -« c v v v v e et ettt et e e e e e (20 £ 2,5) °C;
- OTHOCUTENbHAs BNAXKHOCTL OKPYXKALWErOBO3AYXA . . « v v v v v v v e e e e e e e e o1 30 % no 80 %;
- aTMOCKDEPHOE AABMEHUE . . . . . . . ot e e e e e e e e e (101,3 £ 10) kMNa;

HOMUWHanNbHbIE 3HAYEHWUS 3M1IEKTPUYECKOrO HANPSHKEHUA NUTaHNA AOSMKHbI ObITb B Npeaenax, ycTaHoB-
NeHHbIX 3KCNNyaTaunMoHHOW AOKYMeHTaunen Ha cpeAcTBa NOBEpKU;

- DOJKHbI OTCYTCTBOBAaTL BMAOLWNE Ha paboTy cpeacTB NOBEpPKN BUOPpaLMK, TPACKU, BHELLHWUE 3M1ekK-
TpU4ECKUEe U MarHUTHbIe NONA.

7.2 Onepauun, NpoBoAUMbIE CO CpeaCTBaMM NOBEPKU U € NoBepAeMbiMu TC, AOMKHBI COOTBETCTBOBATb
yKasaHuUsAM, NpuBeAeHHbLIM B 3KCNyaTaLMOHHON AOKYMeHTaLuK.

7.3 Moeepky c npuMeHeHWeM annapatypbl FOT A0MMKHBI NPOBOAUTL HA MECTe ero pasmeLleHus ¢ cobnio-
AeHneM yCnoBui, U3noxeHHbIX B MNpasunax xpaHeHns u npumeHeHuna MNIT 35—2010.

8 Tpe6oBaHusa 6e3onacHocTU

8.1 K paboTtam no noeepke AonyckaroTca nuua, umetoLume Heobxoaumyto ksanudukauuio, oby4eHHble
npasunam TexHukn 6e3onacHOCTU, NpuBeAeHHLIM B 3KCNyaTaunMoHHONW AOKYMeHTauuu Ha npuMmeHsaemMsle CU
n obopyaosaHue.

8.2 MpunoaroToske v NpoBeaeHUn NoBepku Heobxoanmo cobnogaTe TpeboaHua FOCT 12.3.019, npa-
8un [2] 1 npasun [3].

TpeboBaHua 6GesonacHOCTU NpuU NpoBepke CONPOTUBNEHUA W30NAUUM — B COOTBETCTBUU C
rOCTP52931ulrOCT 12.3.019.

8.3 MomelueHune nabopaTopuu AOMKHO ObITE 060pYA0BAHO NPUTOYHO-BLITSDKHOW BEHTUNALMEN.

8.4 Mpu npoBeaeHUM NoBepkn HeobxoanuMo Takke cobnoaaTtb Mepbl 6esonacHoOCTH, U3noxeHHble B HA
Ha kanMbpyembiii npubop 1 cpeacTBa kKanMbpPoOBKU.

8.5 Mpu paboTax no noBepke ¢ NpUMEHEHNEM OXMKEHHBIX Fra3oB HeoOXo0aMMO NonNb3oBaTbCA cpeacTBa-
MW UHAMBMAYaNbLHON 3aWMTbI (04YKaMK, NepyaTkamn, XxanaTom) U cobntogatb 0CTOPOXHOCTb, TaK Kak nonaga-
HUE XNAKNX ra30B Ha He3alMLLEeHHbIE Y4aCTKU KOXHOMO NOKPOBA U CIM3NUCTble 060104k NPUBOAUT K TSHXXENbIM
06MopoXeHUaAM.

8.6 Cocyabl Obloapa, npegHasHadveHHble Ans paboTbl ¢ XXUAKUMA FrazaMu, OOSMKHEI BbITb YUCTLIMU U
cyxumu. Heobxoammo 6epeyb cocyasl [lbioapa oT nonagaHuns B HUX OpraHNYEeCKUX BELLLECTB.

3anpeLyaeTcs 3anuBaTh OXVKeHHble rasbl B cocyabl [lbtoapa npu oTCYyTCTBUN B HUX BaKyyma.

8.7 Mpu paboTte c amnynamu TpoONHOM TOYKU BoAbl cneayeT cobnogaTbe 0cobyro 0CTOPOXHOCTL. Pabo-
TaTb C aMrynamu paspeLlaeTca TOMNbKO B 3aLMTHBLIX OUKaX.

8.8 Bo Bpemsi npoBeaeHUA NoBepKN Npn HU3kKUX TeMmnepaTypax TC crneayeT nsBrnekaTtb U3 OXWKEHHBIX
rasoB MeAsieHHo, cobroaan 0cobyo OCTOPOXKHOCTL BO M3GexkaHWe NonyvyeHust 06MopoXeHUsI.

8.9 Mpu npoBeaeHWUM NOBEPKN NPUMEHSAEMbIE CPeACTBa NOBEPKM AOMKHbI ObITh HaAEXHO 3a3eMIEHDI.
ConpoTueneHne 3asemneHns He gomkHO npesbiwaTts 0,1 OMm.

8.10 Bce paboTbl No 06CNYXUBAHNIO U PEMOHTY NPUMEHSIEMON annapaTtypbl HeobxoauMo NpoBoOANTL
TONbKO B COOTBETCTBUM C 3KCMyaTaUuMOHHON AOKYMeHTaLMe Ha Hee.

9 lNMoaroToBKa K noBepkKe

9.1 lMpoBepsOT HanNUuMe AoKYMeHTaLUuUK Mo aKcnyaTaunM cpeacTsB NOBEPKU: CBUAETENbCTB O NoBepke
CpefcTB U3MEPEHNIA, aTTecTaToB Ha UcnblTaTenbHoe obopyaosaHue, Heo6xoauMon AokyMeHTaunn Ha nose-
paeMbin TC (nacnopT UnNu pyKoBOACTBO MO 3KCMrnyartauuu, KinenMa unu ceBugetenbcTBa O npeabiayLiein
nosepke).

9.2 CpepcTBanoBepku v BcriomoraTensHoe obopyaoBaHune, npumMeHsieMble Npy noBepke, AOMKHbI 6bITh
nMoAroToBfeHbl K paboTe B COOTBETCTBUM C 3KCNNyaTaLMOHHON JOKYMEeHTaLmnen.

9.3 lMpoBepsIOT COOTBETCTBUE YCNOBUIN NOBEepKM TpeboBaHnsaM pasgena 7.

9.4 MpoTupaloT norpyxaembole Yactu TepMomeTpa pPekTUPULNPOBAHHLIM TEXHUYECKUM CMUPTOM Mo
roCT 18300.

10 MNMpoBeaeHne noBepKun

10.1 BHeluHuU ocMOTp U onpo6oBaHUe
10.1.1 MpurocmoTpe AomkHO BbITb ycTaHoBNEHO cooTBeTCTBUE TC TpeboBaHMAM, 3NOXEHHBIM Aanee.



FOCT P 8.854—2013

KomnnekTHOCTh, ynakoBka, MapkupoBka 1 paamepbl TC A0MKHbI COOTBETCTBOBATL TPe6OBaHWUAM IKCNIY-
aTaLMOHHOW HopMaTUBHON AoKkyMeHTauun Ha TC nosepsaemon mogudukaunm nFOCT P 8.855.

O6onoyka TC 1 anekTpuyecKne BbIBoAbl AOSKHEI BbITb 6€3 3aMeTHBIX MOBPEXAEHWIA.

TC B cTeknaHHOW 060ro4ke NPOBEPSAIOT € NMOMOLL b0 BUHOKYNSIPHOrO MUKpocKona. BUuTku nnaTnHosown
cnupanun YyBCTBUTESbHOTO 3IeMeHTa He A0SMKHbl 6biTh AeOpMUPOBaHbI U 3aMKHYTHI.

10.1.2 OnpoboBaHne 3NeKTpUYECKON CXeMbl MPOBOAAT ¢ MOMOLLLIO OMMeTpa. dnekTpuyeckue Lenu TC
He OOIMKHbI ObITb HAPYLLEHbI.

3HaveHuWs CONPOTUBMNEHUI MEXAY TOKOBLIMU U MOTEHLMANbHbIMK BEIBOAAMN AOHKHLI COOTBETCTBOBATL
HOMWHaNbHOMY conpoTueneHuto TC ¢ y4eToM U3MeHeHUs conpoTuneHus TC oT BIUSAHUA TEMMEPATYpPbI OKPY-
xarolen cpefbl.

TC, He yaosneTBopstowmne TpebosaHmam, nanoxerHsim B 10.1, ganbHeAwnM onepauusiM NMoBepKkU He
noasepratoT.

10.2 MNpoBepKa aNneKTpU4ecKoro conpoTuBneHus usonauum TC

MpoBepKy 2MEeKTPUYECKOro CONpOTUBNEHNSI 30MALLIMM NPOBOAAT NPpY TeMnepaTtype oKpyXatoLen cpebl
(20 £ 5) °C 1 oTHoCcUTenNbHOM BNaxHoctu sosayxa (60 £ 15) %. ConpoTnsneHne UsonsaLUm N3MepatoT Mexay
BeIBogamMu 1 kopnycom TC meraommeTtpom HanpsbkeHuem 10 B. 3HayeHne anekTpudeckoro conpoTusieHus
N30M9L MM OOIMKHO 6bITh He MeHee 150 MOm ans TC 0-ro paspsiga u 100 MOm ansa TC 1, 2 1 3-ro paspsiaos.

11 OnpepeneHve MeTPONOrMYeCKNX XapaKTepUCTUK

11.1 MeTponorunyeckne xapakrepuctukn TC onpegenstoT no pesyrnbTataMm NpoBeaeHUsl rpasyUupoBKy.

11.1.1 AnaTC1,2un 3-ro paspsgos MU3MepUTeSbHbIA TOK NPy NPOBeAEHUN rpafyMpOBKU yCTaHaBUBaOT
cornacHo TexXHUYecKon JoKyMeHTaL MM Ha gaHHbin Tun TC.

"pagynpoBoYHyto XxapakTepucTuky ans TC 0-ro paspsiga onpeaensitot Npu usMepuUTenbHOM TOKe, 3KCTpa-
NONMPOBAHHOM K HYNeBOMY 3Ha4yeHuto. 11151 3Toro npu ycTaHOBUBLLEMCS TEMIMEPATYPHOM pexume npoBoasT
nocrnenoBaTenbHO U3MEPEHNS ¢ ABYMS U3MEPUTENbHLIMU TOKaMU: HOMUHanbHLIM (/) U Npu Toke B J2 pa3
Bonbluem (/,). AkcTpanonupys B koopanHatax Ru 12 nHenHo Nony4YeHHyo 3aBUCUMOCTL OT Toka /=0, nonyya-
0T 3Ha4YeHue conpoTusneHus TC npu HyNeBoOM TOKE.

11.2 OnpeaeneHue conpoTUBIIEHUS B TPOMHOM TOUKe BOAbI

ConpotueneHne TC B TPOMHOWU TOYKE BOAbI U3MEPAIOT B Havamne u KOHUe npoueaypbl rpagyvupoBKu.
AMnyna TpoiHOi TOYKK BoAbl A0MKHA ObITh NpeABapUTENIbHO NOAroToBMeHa K paboTe cornacHo TeXHUYECKON
AOKYMEHTaLMn Ha AaHHbIN Npubop. TC norpyXaroT B KaHan aMny bl TPOWHOM TOYKA BOAbI TaK, YTOObI YyBCTBU-
TenbHLIA aNIEMEHT OTCTOSAN OT AHa Konogua amnyibl Ha (5 + 1) MM, Mocne ycTaHOBNEHUA TENMOBOrO paBHOBE-
cusa (~4epe3 30 MUH) HAYMHAIOT U3MEPEHUE COMNPOTUBIIEHUA. 3a pe3ynbTaT U3MEPEHUA CONMPOTUBIIEHUS B
Ha4yane rpaayupoBku (Rrtg4) NPUHUMAIOT cpeaHee apudmMeTUYECKoe U3 pe3ynbTaTos NATM oTcyeToB. TC Kar-
CyIbHOW MoaudUKaLIMK A0 NOTrPY>KEHUS B aMmnyny NoMeLLaoT BO BriarosalluTHYO runbay.

11.3 OnpegeneHue oTHocUTenbHOro conpoTusneHua TC Tuna TCN

11.3.1 [OAns sbinonHeHus TexHuyeckux Tpebosanui TOCT P 8.855 Ha TC tuna TCI kaxgoro paspsiga
[OCTaTO4HO COOTBETCTBUA OHOIO U3 NMPUBEEHHbIX B HEM 3HAYEHUA OTHOCUTENbHOro conpoTtusneHus (Wg,
unm WHg, unn W, o). OTHocuTernbHoe conpoTtusnexmne TC onpedensioT nepea rpagyupoBKoi Npu HUSKUX TEM-
nepartypax.

TC nomeLyaloT B aMryny penepHOW TOYKW, B KOTOPOW AOCTUrHYTO COCTOAHWE (a3oBOro nepexo-
Aa — TpoWHOoMN ToUKU pTyTU (TTP) unu Touku nnasneHust rannus (TM). MameHeHWe 3HavyeHus conpoTUBIIEHUSI
B TemMnepaTypHoM akBuaneHTe 3a 10 MUH He gomnxHo NpeBbiwaTth +0,0003 K, 4To ABnAeTCs KpuTepuem 40CTU-
XeHusi Tennosoro pasHosecua TC nmeTanna. EcnuaaHHoe ycrnosue He BhINOMHAETCA, UBMepeHUsi NOBTOPSIOT
[0 Tex nop, noka He 6yaeT AOCTUrHYTO Tennosoe paBHoBecue. Mocne aToro UsmepsioT conpotusnexue TC,
COOTBETCTBYIOLLEE TEMNepaType penepHon TOUKN (Rrtp WM Rrpp).

BbinonHsoT He MeHee NATK oTcYeToB conpoTuBneHus TC Ha nnowaake da3oBoro nepexoaa. 3a aHave-
HWe COMPOTUBMNEHUA B PENEpPHO TOUKEe NPUHUMAIOT cpeHee apugmMeTnyeckoe U3 pesynbTaToB NATA OTcYe-
ToB. Ucnonk3ysi 3HaveHmne Ryyg4 (Mo 11.2) nosepsieMoro TC, paccunThiBaloT COOTBETCTBYIOLEE 3HaYeHne Wy
unun W, MonyyeHHoe 3HaveHne A0MmKHO BbITb He MeHee 3HaYeHuit, NpuBeaeHHbIX B Tabnuue 3 Ana cooTeeT-
cTBYlOLLEero paspsaa.

11.3.2 Mosepky TC Tuna TCIM ¢ uenbto onpeaeneHns 3Ha4eHna OTHOCMTENbHOro conpoTueneHus W,
OCYLLECTBIAOT MyTEM COBMECTHbIX U3MepeHUii B TepMmocTaTe ucneityemoro TCI ¢ TC 6onee BbicOKoro pasps-
Aa npu AByx Temnepatypax B auanasoHe (100 + 1) °C. MNpu aTOM pasHOCTb ABYX U3MepsieMblX TeMnepaTtyp

7
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AomxkHa 6biTb He MeHee 0,5 °C nHe 6onee 1 °C. Mo pesynbTataM n3aMepeHUin conpoTueneHuii Asyx TC paccuu-
ThIBaIOT OTHOCUTENBHbLIE cONpoTUBNEHUs Tectupyemoro TCI npu AByXx TemnepaTypax, UCMONb3ys 3HaYeHue
ero Rrrg v Temnepatyp no nokasaHuam TC Gonee Bbicokoro paspsaa. 3HaveHue W, ., ucneityemoro TC
onpeaensoT no opmyrne

Wigo = Wy + [(W; - Wo)ITy — T5] - (100 — Ty), (1)

rae Wy n W, — 3HauyeHus OTHOCUTENBHOTO conpoTueneHnus ucnbityemoro TCI npu Temnepatypax T, u T,
COOTBETCTBEHHO, OnpeAeieHHbIX Nno nokaszaHuam TC 6onee BbICoKoro paspsaaa. MonyyeHHoe
3HaveHne Wy, A0mKkHO BbiTb He MeHee 3HauYeHui, NpuBeaeHHbIX B Tabnuue 3 Ans cooTeeT-
CTBYylOLLIErO paspaaa.

Mpwuwmeuyanune—Tlposepky c uenbio onpeaenexns W, pekomengyercs nposoaute aAns TCI He Bbiwe 2-ro
pa3psiaa.

Tabnwuuya 3— TpebGoaHus k OTHOCUTENbHBIM conpoTuBrenunsim Wa,, Wiyg, Wigo, Wy 5 ¢

HAunana3soH Weas W00 w
Tun TC He Paspsn TC Temneparyp, K He MeHee WHg' He bonee He MeHee 42K
TCN MpOBONOYHbIN 0 0T 13,8 1,11807 0,844235 1,3925 —
no 303
1 Or 13,8 1,11807 0,844235 1,3925
no 373
2 1,11795 0,844391 1,3921
3 1,11761 —_ 1,3825 —
1 Ot 77 po 373 1,11807 0,844235 1,3925 —
2 1,11795 0,844391 1,3921
3 1,11761 1,3825 —
MneHoYHbIN 2 O177 pno 373 — — 1,391 —
3 — — 1,385 —
TCPX MpOBONOYHbIN On1 o715 — — —_ 010,072
no 303 0o 0,08
MpOBOMNOYHbIN 2uns OoT15 —_ — — OT1 0,07
W NNEHOYHbIN no 303 0o 0,085

11.4 OnpepeneHue oTHocuTenbHoro conpotusnenus TC Tuna TCPX (W, 5 )

Ana nposepku cooTeTcTBMA TpeboaHnam FTOCT P 8.855 no sHauyeHWo 0THOCUTEbHOIO CONpPOTUBNE-
HWA W4 2k Ana TC tuna TCPX npoBodAT nsmepexue ero conpoTtuenieHns npu Temnepartype 4,2 K.

I/I3|\/|epeHV|;| COMPOTUBIIEHUS R4 2 k OCYLLECTBIIAIOT C BbpaBHMBaOLLIMM MeAHbIM 6710KOM B cocye [lbioa-
pa ¢ XUAKAM rennem, Haxodawmmes noa atmocdepHbIM Aasnexvem P = (10° +6 - 103) Ma. YcraHasnusaiot
nosepsAeMblii TC B KaHan 6510Kka, oXnaxaatoT B XKMAKOM a3oTe 1 3aTeM MearieHHO ONycKaloT B XXUAKUN refnini.
Uepes 30 M1H nocne norpyxeHus B renuin nosepsiemoro TCPXK namepsioT ero conpoTuBreHue.

MpumeHns 3HaveHne Ryrgq Ans TCPXK, paccuutbiBaoT Wy o .

3HaueHune W, , ¢ AOMKHO BbITb He MeHee 3HaueHWI, NpuBeAeHHbIX B TabnuLe 3 AN COOTBETCTBYIOLLErO
paspsaa.

HonyckaeTcs, koraa TemnepaTtypa 4,2 K BxoauT B Habop Touek rpaayvposku TCPXK, onpeaeneHune oTHo-
CUTENbHBLIX CONPOTUBINEHU OCYLLECTBATL BO BpEMs NPOBEAEHNS LivKIa rpagyyupoBKy.

11.5 OnpeaeneHue HecTabunsHocT TC ocyLwecTBAAOT B NpoLecce NpoeaeHusi rpagynposku. Hecta-
6unbHocTb TC onpenenstoT no pesynsTaTam NOBTOPHbLIX N3MepPEHUI, Nocre NpoBeAeHUs NEPBUYHOIO LMKIIa
rpagyvpoBKu, Npun TeMnepaType TPONHOM TOUKU BOAbI U HXKHE TeMnepaType paboyero agnanasoHa TC.

11.6 OnpeaeneHue rpagyMpoBOYHON XapaKTepUCTUKU TepMonpeobpa3oBaTene Tuna TCI (nna-
TUHOBBIX)

"pagyvpoBKy Tepmonpeobpa3zoBatenei Tuna TCI NpoBoAAT MeTOAOM criMdeHus rpagyupyemoro TC ¢
TC 6ornee BbICOKOro pa3psiga 86nun3n Temnepartyp penepHbix Todek MTLI—90.

8
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MpumedaHue— [Jonyckaetcsi npoeoauts rpagyvmpoky TCI meToaom kanvbpoBKM HENoCpefCTBEHHO B
penepHbix Toukax MTLL—90 ansi cooTBeTCcTBYIOW Ero paboyero avanasoHa temnepatyp (o1 13,8 10 303K; 01 13,8 10 373K;
ot 77 po 373 K).

paayvposky TCIM 0-ro paspsina nposogsT Ha annapatype MNAT 35-2010.

11.6.1 Mpagyvposka TC tuna TCI 3aknoyaeTcsA B U3BMEPEHUU UX CONPOTUBIIEHUI B TPOMHON TOYKE BOAEI
1 B Nocneayowem n3mepeHun conpoTUBIeHU rpagympyemMeix TC 1 aTanoHHOro B TemMnepaTypHbIX TOYKax
paboyero ananasoHa, peanusyemMbliX B ycTaHOBKe ANnA rpagynposku TC. MNpuMeHsis pesynbTaTbl rpagynpoBKu
onpeaenawT HecTabunbHocTb TC.

11.6.2 MpurpagyvpoBke nonpegeneHum HectabunbHoctu TC Tuna TCIM B gnanasoHe o1 13,8 10 303 Ku
oT 13,8 Ao 373 K BLINOSIHAOT U3MEPEHUS UX CONPOTUBMNEHUIA NPU CIIEeAYIOLLUX TeMNepaTypax:

- B TPOWHOW Touke BoAbl; nNpu Temnepatype T, =(83,8+0,5) K; T, =(14+£0,2) K; T3 =(17 £0,2) K;
T,=(20+0,2)K; Tg = (24,5 +£0,2)K; T = (54 £ 0,5)K; T7 = (234 £ 0,5) K; Tg = (303 £ 0,2) K.

Mocne nepson cepun usmepeHuii TC otorpesatoT 40 KOMHATHOM TeMnepaTypbl U MOBTOPSIOT USMEPEHUS
npu cneaylowmnx TemnepaTtypax: noBTopHo npu T, = (14 +£0,2) K; npu Tg=(15+0,2) K; noBTopHO npu
T5=(24,5 £ 0,2)K; npu T4 = (35 + 1) K; nOBTOPHO B TPDOMHOM TOUKE BOADI.

Mpu™meyaHue— TemnepaTypbl NOBTOPHbLIX U3MEPEHWI He AOMXHbI OTNIMYaTLCS OT NepBoHaYarnbHbIX 6onee
vyemHa 0,1 K.

11.6.3 TMpwu rpagyvpoBke u onpegeneHun HectabunsHocTn TC Tuna TCM ansa guanasoHa TeMnepatyp
77—373 K BbINOMHSAOT U3SMePEeHUs UX CONPOTUBIIEHUI NPU Crieayowwmnx TeMnepaTypax:

- B TpOMHON TouKe Boabl npu Ty = —(77,5 £ 0,5) K; T, = (303 + 0,2) K; nOBTOPHO B TPOMHON TOUKE BOAI.

11.6.4 B TpoiHOW ToUKe BOAbLI U3MEPSIIOT CONPOTUBIIEHUe Torbko noBepsiemoro TC. TC norpyxatoT B
KaHan amnynbl TPOMHON To4ku Boabl U Yepes 30—40 MUH, nocrie ycTaHOBIIEHUS TENMIOBOro paBHOBECUS (U3Me-
HeHWe conpoTueneHna TC B TeMnepaTypHOM 2kBUBaneHTe 3a 5 MuH He 6onee +0,0001 K) HauuHatoT uamepe-
HWe CoMpOTUBAEHNS. AMMyna TPOMHOM TOUKU BOoAbl AOIKHA BbITh NpeaBapuUTenbHO NOAroToBNeHa k pabote
COrnacHo TeXHUYEeCKOM 4OKYMeHTauMmU Ha faHHbI npubop.

Mpu n3smMepeHusax c npumeHeHnemM npuGOPOB, He UMEIDLLMX aBTOMaTUYECKOrO yecpeaHEeHUs pe3ynbTaToB
MpU UHBEPCUN U3MEPUTESNBHOIO TOKA, KaXkaoe U3MepeHue AOSPKHO BIIloUYaTh B cebst He MeHee NsiTu nap oTcye-
TOB COMPOTUBIIEHNS 3TaNoHHOro U noeepsiemoro TC npu ABYX HanpaBfieHUSIX U3MEepPUTENbHOro Toka. 3a
pe3ynbTaT uaMepeHus conpoTusnenus (Ryg) NPUHMMaIOT cpeaHee apudMeTU4eckoe U3 pesynbTaToB NATU
OTCYETOB.

11.6.5 OnanposeaeHusarpagyvmposku TC Tuna TCM kancynsHon MmoaudUkaLmMm B HU3KOTEMNepaTypHbIX
TOuKax B nocneaoBaTefibHOCTU, cooTBeTCTBYOWeN 11.6.2, ux BMecTe ¢ aTanoHHbIM TC (bonee BbICOKOro pas-
paga) noMmewlatoT B 610K CpaBHEHUS KpUocTaTa (TepMocTaTa) U MOHTUPYIOT 3NEKTPOU3MEPUTENTbHYIO CXeMy
COrnacHo aKcnsyaraunoHHON JOKYMeHTaLun Ha KpuocTar.

NamepeHune conpoTueneHuit TC B TemnepaTtypHbIX TOMKaxX NPoOBOAAT N0 METOAUKE, U3OXEHHOMW B 3KC-
nnyaTauMoHHON AOKYMEHTaLUnM Ha KpuocTar.

HecTabunbHOCTL TeMnepaTypbl NpyU peanusyemMon TeMnepaTtypHoOi Touke AoMmkHa bbiTk He 6onee 0,2
AonyckaeMoro npefenbHOro 3HaYeHUs norpewwHoCT Ans paspsaaa nosepaeMoro (rpagympyemMoro) aTanoHHo-
ro Tepmonpeobpasosartens.

11.6.6 [nanposeaeHus rpagyuposku TC tuna TCI cTepxxHeson Mogudukauum npu TemnepaType kune-
HUA a30Ta NX BMecTe ¢ pabounm aTanoHoM (ecnu rpagynpytot TC 1-ro paspaga) unu c atanoHom 1-ro paspsaga
(ecnu rpagyvpytoT TC 2-ro n 3-ro paspsigos) noMeLlatoT B 6510k cpaBHEHUA YCTAHOBKU ANA peanu3auum BaHH
OXKMKEeHHbIX rasoB Npy aTMocgepHoM gasneHun. Usmepenue conpotusnenns TC ctepxxHeBon Mogudukaumm
NPOBOAAT B COOTBETCTBUM C IKCMITyaTaUMOHHOW AOKYMEHTALMEN Ha YKasaHHYI0 YCTAHOBKY.

11.6.7 B auanasoHe temnepatyp 13,8—303 K npu kaxxaon rpaayMpoBoYHON Temnepartype BblNOSTHAT
He MeHee NATU OTCHETOB NPU U3MEPEHUM CONPOTUBIIEHUIA 3TANOHHOro U nosepsiemoro TC. MNpu UsmMepeHusx ¢
npumeHeHneM NpubopoB, He UMeIOLLIUX aBTOMATUYECKOro YCpeaHEeHUA pe3ynbTaTos Npu UHBEPCUN U3MepU-
TeSIbHOro TOKa, KaXkaoe U3MepeHue JoSKHO BKNHOYaTh B cebs He MeHee NATU Nap OTCYETOB CONPOTUBMEHUS
aTanoHHoro u nosepaemMoro TC npu AByx HanpasneHUAX U3SMepUTESIbHOro Toka.

3a pesynbTaT U3MepeHUs CoNnpoTUBINEHUS 3TANIOHHOro U noeepsemoro TC npuHUMaltoT cpegHee apud-
MeTUYecKoe U3 NATU OTCHETOB ANA KaXa0MN ToYkU AnanasoHa 13,8—303 K.

11.6.8 Mpurpaayunposke TC B ananasoHe Temnepatyp 77—273,16 K npoBoaAT He MeHee NATU U3Mepe-
HWUA B KaXKAOM TeMnepaTypHoOI Touke — Npu TeMnepaType KUneHUs azoTa U B TPOWMHON ToYKe BOAbI.

3HavyeHua conpoTtusneHuidi TC paccunThiBaloT kak cpegHee apudpmeTudeckoe pesynbTaTtoB NATU U3Me-
peHWUI NpU KaXKAoW TeMnepaType.

11.6.9 HonyckaeTca rpagyuposka kancynbHbix TC ao temnepatypbl 373,15 K, ocyuectsnaemas no
MeToauKe NOBEPKU, U3NOXEHHON B 3KCNITyaTauMoHHOW AoKyMeHTauumn Ha TC gaHHoro tuna.
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11.7 'paayvpoBka TepmonpeobpasoBarteneit Tuna TCPX (cnnas pogni-xeneso) npoBogAT METOAOM
cnudenus rpagympyemoro TC ¢ TC 6onee BbICOKOro paspsaaa.

Fpagynposky TCPXK 0-ro 1 1-ro paspagos NposoaAT Ha annapatype MAT 35-2010.

11.7.1 pagyvpyemble TC n aBa atanoHHbIX TC ycTaHaBNMBaloT B 6110k cpaBHeHUA kpuocTata. Mpagyu-
pOBKa 3aKiovaeTcs B NooYepeaHOM N3MepeHUN CONpOTUBIIEHUS KannBpyemMoro TepMoMeTpa U ABYX 3TanoH-
HbIX TEPMOMETPOB U3 CNlaBa poanit-xeneso B paboyem guanasoHe TeMnepartyp.

11.7.2 Mpwurpagynposke nonpeaeneHun HectabunbHocTn TC Tuna TCPXK B ananasoxe o1 1,5 40 303 K
nocneaoBaTenbHOCTbL USMEPEHUA cneayowas: B TPOMHOW Todke BoAabl; B 45—60 TemMnepaTypHbIX TOYKax
paboyero ananasoHa; NOBTOPHO B TPOUHOW Touvke BoAbl. [ocne nepeoit cepun nsmepeHunin TC otorpesatoTt 4o
KOMHaTHOW TemnepaTypbl U NPOBOAAT BTOPYIO CEPUI0 U3MePeHWUIA NPU CneayowWmMxX TemnepaTtypax: npyu MUHU-
ManbHOW TeMnepatype paboyero gvanasoHa, npu temnepatype 4,2 K, npu Temnepatype 77 K n noBTOpHO B
TPONHON TOYKE BOABI.

Mpu™MeyaHune— TemnepaTypbl NOBTOPHbLIX UBMEPEHWI HE AOMXHbLI OTNNYATLCS OT NepBoHaYanbHbIX 6onee
yemHa 0,1 K.

Yuncno TemMnepaTypHbIX TOMEK U LWar Mexay HUMU B Cepui U3mMepeHUin A0SPKHBI ObITh onpeaeneHbl B Tex-
HUYeCKON AOKYMeHTaL N Ha AaHHbLIA TUN TCPXK B 3aBUCUMOCTI OT paspaaa rpagympyemoro TepMmonpeobpaso-
BaTens.

HecTabunbHOCTb TEMNEpaTYpbl B peannsyembiX TeMnepaTypHbIX TOYKax 4oSbkHa ObITb He 6onee 0,2 3Ha-
YeHuA aonyckaeMon npeaenbHON NOrpeLHOCTU ANA paspsana rpagyupyemoro tepmonpeobpasosarensi.

11.7.3 B pesynbTaTe rpagyMpoBKku B KaXXA0W TOHKe NOAyYaloT 3Ha4YeHWe ConpoTUBEHUs Kanubpyemoro
TC v conpoTuBneHnsa AByx atanoHHbIX TC u3 cnnasa pogaun-xeneso. Mo nacnopTHbIM AaHHLIM 3TaNOHHbIX Tep-
MOMETPOB onpeaensaoT nokasbiBaeMble UMW TeMnepaTypbl, cpegHee 3HauyeHWe KOTOPbIX NPUMeHAT AN
AanbHEeNLWnX pacyeToB.

12 O6paboTkape3ynbTaToB NOBEPKU

12.1 O6paboTky pe3ynbTaToB NOBEpPKU, onpeaeneHne HecTabUNbHOCTU, OLIEHKY 3HaAYeHU JoBepu-
TenbHoW norpeliHocT ana TC Tuna TCI nposogatr no metoguke FOCT P 8.571—98 (pasaen 10) u
rOCT 8.381.

12.1.1 3HaveHus HecTtabunbHocTn TC B TeMnepaTypHOM 3KBUBaNEHTE He AOMKHbI NPeBbIWATL 3HaYe-
HWIA, NpUBeAeHHbIX B Tabnuue 4.

Tabnwuuya 4 — [Jonyctumblie 3HaveHusi HectabunbHoctn TC

HecrabuneHoctb AT, K, He Gonee
[OuanasoH
Tun TC Paspsg TC
Temneparyp, K
npu 13,8 K npu 24,5 K npu 77,3 K npu 273,16 K npu 4,2 K
TCMN 0 OT113,8 go 303 +0,001 40,001 +0,0008 10,0008 —_
1 OT113,8 go 373 +0,003 40,003 +0,002 +0,002 —
2 +0,006 +0,005 10,004 +0,004 —
3 +0,010 +0,007 +0,006 +0,006 —
TCPX 0 OT1 1,580 303 — — - +0,001 +0,0005
1 — — - +0,003 +0,002
2 — — — +0,010 +0,005
3 — — — +0,020 +0,020

0nsa TC tuna TCIN B AnanasoHe TemnepaTyp oT 13,8 4o 303 KHecTabunbHOCTL ONpeaensioT no pesynbTa-
TamMoBTOpPHbIX U3MepeHu npuTeMmnepatypax: (14 £ 0,2)K; (24,5 + 0,2)K; B TpoiHoi Touke Boab! (Mo 11.6.2).

0ns TC Tuna TCIM B AnanasoHe TeMmnepaTyp oT 77 Ao 373 KHecTabunbHocTL onpeaensieTcs no pesynbTa-
TaM NOBTOPHBLIX USMEPEHUIA NpY TeMMepaType TPONHOM ToukK Boabl (11.6.3).

3HayeHus HecTabunbHOCTU AT B TemnepaTypHOM akBUBanNeHTe onpeaensitoT no hopmyne

AT = AR(dRIAT)7, 2)
10
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roe AT — HecTabunbHOCTL B TEMMEpaTypHOM 3KBUBanNeHTe, K;
AR — 13MeHeHue ConpoTUBneHns R
(dR/dT)y — 3HayeHuMe NPpOU3BOAHON (hyHKLIUM M3MeHeHUs conpoTueneHus TC oT TemnepaTypbl Npy TeMnepa-
Type T, OM/K.
12.1.2 3HavyeHuss aoBepuTenbHLIX NorpewHocTe TC B TeMnepaTypHOM 3KBUBarIeHTe He AOIDKHbI Mpe-
BbIWATb 3HAYEHUN, yKasaHHbIX B Tabnuue 5.

Tabnwuua 5— [onyctumas goeepuTenbHas NOrPeWHOCTb NPU A0BEpUTENBHON BeposiTHOCTH 0,95 aTanoHHbix TC

panuubl goBepuTenbHbIX ab-
Tun TC s Paspsag TC Huana3son Temneparyp, K COIOTHBIX NOFPewHOCTeR, K
0 Ot 13,8 oo 303 0,002
. 1 Ot 13,8 no 373 Ot 0,005 go 0,01
MpoBONOYHLIN
2 O1 0,015 go 0,05
TCN
3 010,03 go 0,08
n . 2 O1 0,015 po 0,05
NeHOYHBIN
3 Or 77 po 373 Or 0,03 A0 0,08
TCPX MpoBONOYHLIN 0 Ot 1,5 no 303 Ot 0,001 go 0,002
1 OT1 0,003 pgo 0,01
MpoBONOYHLIN Y 2 Ot 1,5 o 303 010,015 po 0,05
NNEHOYHbIN 3 010,03 800,1

12.2 O6paboTka pe3ynbTaTtoB noBepku ana TCPX

12.2.1 TonyyeHHble B pe3ynbTaTe rpaayupoBkuno 11.7 napbl 3Ha4eHWA CONPOTUBNEHUS rpafynpyeMo-
ro TC R, OMm, 1 cpeaHero 3HayeHnsa Temnepatypbl No nokasaHUsIM ABYX 3TanoHHbIX TC NpUMEHSI0T ANs BblYUC-
neHuns crnaXeHHoN rpagynpoBoYHoi kpueol R = f{T) ans Bcero agnanasoHa TeMnepaTtyp.

AnnpokcnumaLmnio 3KCnepuMeHTanbHON 3aBUCMMOCTM MPOBOAAT MO MeToA4Y HauMeHbLUMX KBaapaTos,
npuMeHss nonnHoMel oT 9 ao 12 ctenexeii. Mpu aToM ANs Ny4llen annpokcumaLlumn Bece pabodnii gnanasoH
pasbusatoT Ha ABay4acTtka: oT1,50030Kun o128 00303 (273) K. B pesynbTaTte pacyeTa HaxoaaT koadduunen-
Thbl NOSIMHOMA U €ro OTKIIOHEHUS B TeMMepaTypHOM 3KBUBaNeHTe OT aKCNepuMeHTarnbHbIX TOYEK.

Bupg nonuHoma:

AY 3)
j B AnanasoHe Temnepatyp ot 1,5 no 30 K;

9

T= ZAI[
0
0

1

R -
B

R-AY

T= ZO:AI(In 5 ] B AvanasoHe TeMnepaTyp oT 28 go 303 K.

(4)

12.2.2 HectabunbHocTb TCPXX onpefensitoT no pasHOCTU 3HAYEeHWUIA CONPOTUBNEHNIA B TPOMHON TOYKe
BOAbI 1 NO PA3HOCTU 3HAYEHUN W4‘2 k: MONYyYeHHbIX B ABYX cepusixX namepeHunin no 11.7.2, ¢ npomMexyToHHbLIM
OTOrPEeBOM [0 KOMHaTHbIX TeMneparyp.

3HaveHus HecTabunbHocT TCPXK B TeMnepaTypHOM 3KBMBaneHTe He AOMKHbI NpeBblllaTb 3Ha4YeHUA,
npuBedeHHbIX B Tabnuvue 4.

12.3 OueHky 3HavyeHUn goBepuTenbHon norpewHocty ans TC Tuna TCPXX npoogaT no metoguke
FOCTP 8.571—98 (pa3nen 10) uTOCT 8.381 c npumeHeHneM pe3ynbTaToB U3MEpPEHUiA BO BTOPOW cepum rpa-
AynpoBok no 11.7.2: npu MUHUManbHON TemnepaType pabodero guanasoHa, npu Temnepatype 4,2 K, npu rem-
nepatype 77 K1 noBTOpHO B TPONHON TOYKE BOAbI.

12.4 3Ha4veHus goBepuTenbHbIX norpewHocTet TCPXK B TemnepaTypHOM 3KBUBaneHTe He AOMKHbI Npe-
BbIWATb 3HAaYEeHWN, yKasaHHbIX B Tabnuue 5.

13 OchopmMneHune pe3ynbTaTtoB NOBEpPKU

an NONOXUTENbHbLIX pe3ynbTaTax NoBepPKA 0¢)0pMJ‘|m0T CBUOeTeNbCTBO O NoBepKe. B cBuaeTenscTBO
[OIDKHbI BbITb BKIHOYEHbI cneaywowe gaHHble:

11
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- HauMeHOBaHWe cpeAcTBa M3MepeHui TemnepaTtypsbl M 0603HaAYEHUE ero TUna;

- 3aBOACKOW HOMeEp;

- W3roTOBUTENb M oA U3rOTOBNEHUS;

- AvanasoH rpalyvMpoBKU TEPMOMETPA;

- 3HayeHWe U3MEepUTEesIbHOro TOKa, NPKU KOTOPOM ONpeaen ANy rPaaynpPoOBOYHbIE XapPaKTEPUCTUKH;

- 3HayeHue conpoTusneHuna TC B TPOMHOW TOUKE BOAbI;

- 3HayeHMA TemMnepaTtyp rpaayMpoOBKU U COOTBETCTBYHOLLME UM 3HAYEHUA OTHOCUTENBLHOIO CONPOTUBIE
Hua TepmomeTpa anAa TC tuna TCl1; 3HaueHna TemnepaTyp rpaayMpoBKU M COOTBETCTBYIOLIME MM 3HAYEHMUA
conpotuBnenua ana TC tuna TCPXX; ana TC tuna TCPXX npuBoanTCA BUA NONMMHOMA 3aBUCUMOCTU R = f(T) n
ero Ko PUUHUEHTHI;

- JaTy rpadyupoBKy;

- rpadyvpoBOYHyto xapaktepucTtuky TC B Buae ¢yHkumn AW(T) co 3HaueHnamMu Koap UUUEHTOB ANndA
Tuna TCI1; anAa TC tuna TCP)X npuBoAAT BMA NofiMHOMA 3aBUCUMOCTU R = f{T) nero koad GULUUEHTHI;

- yKasaHue cpoka npoBeJieHWA CreAayloL e NoBepKH;

- rnevyaTb opraHusauuun, NPOBOAALLENA NOBEPKY UITM KNEWMO B BUAE HAKIEWKH.
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