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State system for ensuring the uniformity of measurements. Platinum, copper and
nickel resistive temperature transducers. Verification methods
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DaTa BBegeHuns 2011-01-01

Mpepucnosune

Llenn, OCHOBHble MPUHLUMWMLI W  OCHOBHOWM MNOPSAAOK npoBedeHmsa paboT o
MeXXroCyaapCTBEHHOW CTaHAapTu3auum ycTaHoBaeHbl TOCT 1.0-92 "Me)xrocynapCTBEHHas
cuctema ctaHgaptTmsauun. OcHoBHble nonoxxeHusa" m FOCT 1.2-97 "MexrocygapcCTBeHHas
cucTteMa ctaHpapTtusaumn. CTaHbapTbl MeXrocyoapCcTBEeHHbIe, NMpaBu/ia U pekoMeHgauum no
MEXroCyapCTBEHHON CTaHaapTu3auun. [Mopsanok pa3paboTkn, NPUHATUA, NPUMEHEHUS,
obHOBNEHNSA N OTMEHbI"*

* Ha Tepputopun Poccunckon degepaunn oOKyMeHT He aencteyeT. OencrteyeT NOCT 1.2-
2009. - MpumedaHne nsrotosmntensa 6asbl JaHHbIX.
CBepeHMAa O CTaHpapTe

1 PA3PABOTAH  ®epepasibHbIM  FOCYLAPCTBEHHbIM  YHUTapPHbIM  Mpegnpuatnem
"BCepOCCUNCKUIA HAYyYHO-UCCNenoBaTeNbCKUN NMHCTUTYT MeTposiorun nMmeHn O.M.MeHpeneesa"”
(orvyn "BHUMM wm. [O.N.MeHpeneeBa") ®dPenepalibHOro areHTCTBa MO TEXHUYECKOMY
peryampoBaHuio 1 MeTposiorum

2 BHECEH ®egepasibHbIM areHTCTBOM MO TEXHUYECKOMY peryimpoBaHnNIO 1 MeTpoJsiorun

3 TPUHAT MexrocynapCTBEeHHbIM COBETOM MO CTaHfapTum3auuu, MeTposiornm wu
ceptTudmnkaunm (npotokosa N 36 ot 10 Hoabps 2009 r.)

3a NpuHATME NPOrosoCoBaNu:

KpaTkoe HanMmeHoBaHue KoA cTpaHbl CokpalueHHoe HanMmeHoBaHue
cTpaHbl no MK (MCO 3166) rno MK (MCO 3166) HauMOHasIbHOro opraHa rno
004-97 004-97 CTaHJapTuM3auum
AsepbanpxaH AZ A3cTaHpapT




ApmMeHus AM MnH3KOHOMUKKN Pecnybnmku ApMmeHuns

benapycb BY FocctaHpmapT Pecnybnnkn benapycb

Ka3axcTaH KZ FoccTtaHpmapT Pecnybnnkn KasaxcTtaH

Kbiprei3cTaH KG Kbiprei3cTaHpoapT

Mongosa MD Mongosa-CtaHgapT

Poccuinckasa depepauns RU depepanbHoe areHTCTBO no
TexXHNn4YecKomy peryanpoBaHuto "
MeTpPOoJIornm

Tag>XnKnNcTaH T] TapXunkKCctaHgapT

Y3bekuncrtaH uz Y3cTtaHpapT

YKpanHa UA FocnoTpebcTaHpapT YKpaunHbl

4 Mpuka3oMm depepasJibHOro areHTCTBa MO TeXHUYECKOMY perysimpoBaHMNI0O U MeTpPOoJIornmn
oT 15 pekabpsa 2009 r. N 1121-cT MexxrocygapcTBeHHbIn cTaHaapT NOCT 8.461-2009 BBeneH B
OencTBme B Ka4eCcTBe HaUMOHaNbHOro cTaHaapTa Poccuinckon depepaumm

5 B3BAMEH I OCT 8.461-82

NHpopmaumnss o0 BBeaeHN B fAencTBue (npekpalleHun AerCTBUS) HacTosLero craHaapTa
nybinkyeTcsa B ykazatesie "HaumoHasibHble cTaHAapTh!".

NHgpopmauna 06 u3MeHeHuAxX K HacTosAweMmy CcTaHaapTy nybaukyeTcsi B yka3saTene
"HaunoHasbHble CTaHAapTbl", a TEKCT W3MEHEeHWV - B UWHMOPMaLMOHHbLIX YyKa3aTessax
"HauwnoHasnbHble cTaHfapThl". B ciydae nepecMoTpa WM OTMeHbl HacTOALlero craHaapTa
COOTBETCTBYywLUIas WHpopmaunsa byanet onybavkoBaHa B UWHMOPMAaLMOHHOM YyKa3aTesie
"HayunoHa/ibHble cTaHaapThl"

1 ObnacTtb NpuMeHeHusn

HacTodawmn cTtaHgapT pacnpocTpaHAeTca Ha Tepmornpeobpa3oBaTenn COMPOTUBAEHUSA U3
nnaTuHbl, Megn n Hukensa (panee - TC) no NOCT 6651, npefgHa3Ha4YeHHble AN U3MEpPeHUs
TemnepaTypbl oT MnuHyc 200 °C go ntoc 850 °C unm B 4YacTu faHHOro guarnasoHa, a Takxe Ha
Haxogswmeca B obpaweHun TC, BbinyweHHble A0 BBeAeHMA B gencteme FOCT 6651, un
yCTaHaB/MBaeT MeTOAUKY WX MNEepBUYHOM U Nepuoamyeckom MnoBepokK. B cooTBeTCTBUUM C
HaCTOALWMM CTaHAAPTOM MOryT 6biTb MOBepeHbl TaKXXe YyBCTBUTEJIbHbIE 3/IeMeHTbI (fanee -
43) TC, ucnonb3yemble B Ka4ecTBe CPeACTB U3IMEpPEeHUA TemnepaTypsbl.

MeToAnKa MNOCTPOEHUA WMHOUBUAYANBHOW 3aBUCUMOCTWU COMPOTMBAEHME - TemnepaTypa
ansa TC, TpeboBaHMA K TOYHOCTM KOTOPLIX oTanyatoTcs oT TpebosaHum TOCT 6651, npueeneHa
B MpUJIoXXeHuu A.

3HavyeHnsa TemnepaTypbl B HACTOSAWEM CTaHAapTe COOTBETCTBYOT MexayHapoOHomn
TeMnepaTypHown wkane 1990 r. MTLU-90* [1].

* [oCTyn K MeXAYHapodHbIM N 3apybe)xHbIM OOKYMEHTAM MOXXHO MNOoJy4YUTb Mepenas ro
CCbIJIKe, 30eCb 1 fanee rno TekcTy. - [puMedaHne narotosmTens 6a3sbl AaHHbIX.

2 HopMaTuBHbIe CCbIJIKM

B HacTosWweM cTaHAapTe WCNOo/b30BaHbl HOPMAaTUBHbLIE CCbUJIKM Ha cheaywoume
CTaHOapThbI:



FOCT 6651-2009 TocymapcTBeHHas cucteMa obecneyeHns eauHCTBA W3MEPEHUNA.
TepmonpeobpasoBaTenn CONPOTUBNAEHUSA U3 NAATUHbI, Mean n Hukensa. Obwme TexHn4eckume
TpeboBaHNA N MeTOoAbl UCMbLITAHUN

rocCrt 12.2.007.0-75 Cncrtema CTaHOapTOB 6e3onacHoOCTK TpyLa. Nspenus
anekTpoTexHnyeckne. Obwne TpebosaHus 6eszonacHocTn

MpumeyaHne - Mpu NoONb30BaHWM HACTOAWMM CTaHOAPTOM LUesiecoobpa3HO MNpPOBEPUTH
OENCTBME CCbIJIOYHbIX CTaHAAPTOB B MHMOPMaLMOHHON cucTeMe obuiero nMosib30BaHUA - Ha
odbnumanbHoM cante ®dPenepanbHOro areHTCTBa MO TEXHUYECKOMY PEeryimpoBaHUIO W
MeTpPOJIoOrnMn B ceTu NIHTEPHET NN MO eXXerogHo n3gasaeMoMy MHPOpMaUMOHHOMY yKa3aTeso
"HaumoHanbHble CTaHAapTbl", KOTOPbIA OonNyb/MKOBaAH MO COCTOAHUID Ha 1 sHBapsA TeKyLlero
roga, M rno COOTBETCTBYIOLWMM eXeMeCa4YHO un3gaBaeMbiM WHGOPMALUNOHHBLIM YyKasaTensm,
onyb/JIMKOBaHHLIM B TEKYLLEM rogy. Ecam CCbiNoYHbIM CTaHOApT 3aMeHeH (M3MeHEeH), TO Mmpw
Mosib30BaHUM  HaCTOSAWMM  CTaHOApTOM  cC/edyeT  PYKOBOACTBOBATLCA  3aMEHSAIOLLMM
(3MeHeHHbIM) CTaHAapToOM. ECnn CcCbiNOYHbIN CTaHAAPT OTMeHEH 6e3 3aMeHbl, TO NOJIOXKEHUE,
B KOTOPOM [aHa CCblJIKa Ha Hero, NPMMEHAETCH B YaCTW, He 3aTparnBatoLLen 3Ty CChIJIKY.

3 TepMuHbI U onpeaeneHnn

B HacTodwem cTaHgapTe npumeHeHbl TepMmuHbl Mo FOCT 6651, a Takxe crnepylouwme
TEePMUHbI C COOTBETCTBYIOLWMMN onpeneneHnsamMn:

3.1 noBepka TepMmonpeobGpa3oBaTesia CONPOTUBJIEHUA: YCTAHOBNEHME MPUrOAHOCTU
TepMmonpeobpa3zoBaTensa COMNPOTMBAEHUS K MNPUMMEHEHUID Ha OCHOBAHMM  KOHTPOJIS
COOTBETCTBMS OCHOBHbIX XapakTepucTuk TpeboeaHmam FOCT 6651 U TEXHUYECKNX OOKYMEHTOB
N3roToBUTENS.

3.2 rpaayvwpoBkKa TepMmonpeoObpasoBaTens CONMPOTUBJICHMUA: OnpepenexHne
conpoTmBneHns TepMmonpeobpasoBaTensa COMPOTUBMAEHUA MNPUM  HECKOJIbKUX  3aAaHHbIX
3HAYEeHMAX TeMnepaTypbl (B rpagynpoBOYHbIX TOYKAX) B Lensax NOCTPOeHNA NMHANBUAYANIbHON
3aBMCMMOCTIN CONPOTUBAEHNA TepMmonpeobpa3oBaTesisi CONPOTUBJIEHNSA OT TeMnepaTypbl.

3.3 aTanoHHbi® [0OpasuoBbin] TepMmomeTp: TepmomeTp nAwbBOro Tuna, NOBEPEHHbLIN
nyTemM nNpsMOM WM ONocpenoBaHHOM nepefaydn pasMepa eauHuUbl OT rocyfapCTBEHHOro
NepBMYHOr0 3TajloHa efuHULbLI TeMNepaTypbl N NMpefHa3Ha4YeHHbI ONa nepepadu pasMmepa
eaVHMLUbl TeMnepaTypbl.

3.4 TepmMmocTaT: YCTPONCTBO QA8 BOCMPOU3BEAEHUS WU MNOAAEP)XAaHUA TemnepaTypbl B
onpeneneHHoM obbemMe C HOPMUPOBAHHOWN OAHOPOAHOCTbLIO B MPOCTPAHCTBE U CTAbUILHOCTLIO
BO BPEMEHM.

3.5 kanubpatop: TepmocTaT, CHab>XeHHbIN BCTPOEHHbIM 3TaJloHHbIM [06pa3L0BbLIM]
Tepmonpeobpa3oBaTenem 1 AUCnieeM  ONs  OTCYeTa  3HA4YeHUM  BOCMPOU3BOAMMON
TemnepaTypsbl.

MpnmedaHnsa

1 TepmocTaTbl U KannbpaTopbl Nogpa3fensioT B 3aBMCUMOCTU OT BUAA TEPMOCTaTUPYEMON
cpenbl Ha XXNAKOCTHbIe, CyX06/104HbIE N oM OHbIE.

2 KannbpaTtopbl MOryT 6bITb MCMONb30BaHbl Kak TEPMOCTaTbl A1 noBepku TC canyeHnem ¢
BHELUHNM 3TaNloHHbIM [06pa3uoBbIM] Tepmonpeobpa3oBaTesniem.

3.6 penepHasa ToudkKa: TemnepaTypa ¢a3oBOro nepexopga wian ¢as3oBoro paBHOBeCUSA
BELLECTBA, XapaKTepusytowancsa BbICOKON CTabunbHOCTbIO 1 BOCNPOM3BOANMOCTLIO.



MpnMevaHne - lNepeyveHb BeLLECTB, NMPUMEHSAEMbIX B KayeCTBe penepHbIX TO4YeK, U Ux
OCHOBHbIE  XapaKTEpPUCTUKN persaMeHTUpPOBaHbI Mono>xxeHnem o MexxOoyHapoaHoOW
TeMnepaTypHon wkane MTLU-90 [1] n 4ONOAHAKWNMN AOKYMEHTaMMU.

3.7 HeonpepaesieHHOCTb U3MepeHun: NapamMeTp, CBSA3aHHLIN C Pe3y/ibTaTOM U3MEPEHUI
XapaKTepusywmnin paccesHne 3HadyeHnn, KoTopble Moram 6bl 6bITb 060CHOBAHHO MPUMUCaHbI
n3mMepaemMon sennymHe.

MpnmedaHnsa
1 TepMuHbl no 3.7-3.10 cooTBeTCTBYOT PMIT 43 [2] n cTaHpapTy EA - 4/02 [3].

2 ComnocTaB/ieHNne HeonpeaeseHHOCTU N3MEPEHUN N OLLEHOK XapPaKTEPMUCTUK MOrPeLlHOCTH
- B cooTBeTCcTBUU Cc PMI 43 [2].

3.8 cTanpapTHas HeonpepeNeHHOCTb; u: HeonpeneneHHoCTb pesynbTaTa U3MEpPeHUn,
Bblpa)KeHHas Kak cpefHee KBagpaTudeckoe oTkNoHeHne (CKO).

MpnMedaHune - Pa3nnyaloT ABa MeToda OUEHMBAHUA CTaHOAPTHON HeonpeaeneHHoCTn: "no
Tuny A" n "no Tuny B":

- METOJl OLIEHVBAHUSA MO TUNY A - OUeHUBaHME HeonpeaeeHHOCTN NyTeM CTaTUCTUYECKOrro
aHa/In3a pe3y/ibTaTOB MHOIMOKPATHbIX NU3MEPEHWIA;

- MeToh oueHuBaHuMA no Tuny B - oueHWBaHMe HeonpenesieHHOCTU WHbIM, YeM
CTaTUCTUYECKNI aHaNN3 pe3ysibTaTOB U3MePEHUIA, cnocobom.

3.9 CyMMapHas cTaHpapTHas HeonpepneneHHOCTD; T CtaHpapTHasd

HeonpeaeneHHoCTb pe3yJibTaTa |/|3MepeH|/||7|, MnoJIy4eEHHOIo 4epes 3Ha4deHnda Opyrmx BejinynH,
pPaBHad MOJIOXKNTENIbHOMY KBaApPaTHOMY KOPHKO CyMMbl 4Y4J€HOB, MNpedCcTaBAAOLWLNX cobon
ancnepcnn nnn KoBapunauunn 3Tnx gpyrmnx seanydmH, B3pellleHHble B COOTBETCTBUN C TEM, KakK
pe3ynbTaT N3MEeHAETCA NP UaMeHeHUN 3TUX BEeJINHNH.

MNpumedaHme - CymMMapHasa CTaHOapTHasi HeonpenesieHHOCTb U3MEPEHUS COMPOTUBIEHUS
(TeMnepaTypbl), oOueHMBaeMas B COOTBETCTBMM C HaCTOSWWUM CTaHOAapTOM, paBHa
KBaApaTHOMY KOPHIO M3 CyMMbl KBaApaTOB CTaHAAPTHbIX HeonpenesieHHOCTeN, BXOAAWMX B
6l100)KeT HeonpeneneHHOCTN U3MepPEHNS.

3.10 pacwmpeHHas HeonpepeneHHOCTb; 7/: HeonpeneneHHoCTb, npeAcTasBastoLllan
cobon mHTepBas BOKPYr pe3ysbTaTa U3MeEpPeHU, B npeaesiax KoToporo Haxoamtcsa 6osbluas
YaCTb 3HAYEHWWN, C A0CTATOYHbIM OCHOBAHMEM MOryLWUX ObiTb MPUMNUCAHHLIMKA WU3MEPSEMON
BeNMYUHE.

MNpuMevaHme - PacluMpeHHyto HeonpeaeneHHOCTb PacCYNTLIBAOT YMHOXKEHNEM CYMMapHO
CTaHOApPTHOW HeonpeneneHHoCTM Ha KO3(MULUMEHT OXBaTa i, KOTOPbIi B COOTBETCTBMU C
HaCTOSAWMM CTaHOAPTOM MPUHAT pPaBHbIM ABYM (i =2) B MNpeanosioXeHUn HOPMaJibHOCTM

3aKOHa pacnpeneneHns BO3MOXKHbIX 3HA4Ye€HUN U3MEPAEMON BEJINYMHBLI NPU AOBEPUTENIbHON
BeposaTHoCTM £ =0,95.

3.11 HeonpepnesieHHOCTb MNOBEpPKU TepMmonpeobpasoBaTensa CONPOTUBJIEHUA:
HeonpeneneHHoCcTb  pe3ysibTaTa W3MEPEHUS  COMPOTUBIIEHUS  TepmonpeobpasoBaTens



COMNPOTUBIEHUSA MPU 3aJaHHON TeMnepaType (B rpadynpoBOYHON TOYKeE).

MNpuMeyaHme - HeonpeneneHHoOCTb NoBepkn TC B AMana3oHe TemMnepaTyp - MakcMMasbHas
N3 HeonpeneneHHoCTen pe3yibTaToB U3MEPEHUsI conpoTusneHuns TC BO BCEX FPaaynpoBOYHbIX
TOYKax B Npegesiax AnanasoHa.

3.12 OwpXeT HeonpepeneHHOCTU usMepeHuM: CeBoaHasa Tabnmua CoOCTaBASAKOLIMX
CYMMapHOW CTaHOapTHOW HeonpeaeneHHOCTN N3MEPEHNN.

3.13 HecTtabunbHOCTb 3TanoHHoro [o6pa3uoBoro]l] TepmonpeobpasoBaTensn
COMPOTUBJIEHUA 3@ MEXNOBEepOYHbIH MHTEpBanN: N3meHeHMe  COMpOTUBIEHUS
TepMornpeobpasoBaTensa COMPOTMBAEHMUSA B TeEMMepaTypHOM 3KBMBaAJIEHTE Mpu TemnepaType
TPOWMHOW TOYKN BOAbl 33 UHTEPBAN BPEMEHN MeXAY ABYMS MocsefoBaTeNbHbIMU NOBEPKAMM.

3.14 oTHOCMTeNbHOEe CONpoOTUBJIeHUe TepMoMeTpa; ¥: OTHOLEHMEe CONpPOTUBJIEHUA
TepMOMeTpa B rpafynpyemMoin To4Ke K COnpoTuBaeHuio TepmomeTpa npu 0 °C.

4 O6LwMe NoJsIoXKeHUus

4.1 TC noagepratT NepBUYHON U NEPUOLNYECKON MoBepKaM B aKKpeAWUTOBaHHbLIX B
yCTaHOBNEHHOM MOpagKe MOBepOoYHbIX NabopaTopusax. MepBMYHYIO MNOBEPKY COBMeLlalnT C
NpUemMo-CAaToYHbIMN UCMbITaHnaMU TC, ecnn ee BbLINOJHAIOT B aKKpPeOUTOBAaHHOW Ha npaBso
npoBefeHns noBepku nabopatopum NpepnpuaTUA-n3roToBmuTens. NepnoanyHOCTb MOBEPKMN,
yCTaHaB/MBaeMas TeXHUYeCKUMU [oKyMeHTamMm Ha TC KOHKpeTHOro Tuna, 3aBucuT oT
cTtabunbHocTn TC 1 yCNOBUIA ero aKkcnayaTaumu.

4.2 MNoeepka TC Ha cooTBeTcTBME TpeboaHuaMm FOCT 6651 poskHa BKJ/O4YaTb B cebs
MPOBEpPKY OTKJIOHEHUS 3aBUCUMOCTM COMNpoTuBAeHNe - TemnepaTypa TC OT HOMUHaNbHOW
CTaTunyeckonm xapakTepuctukum (HCX). MNMepedeHb onepaunin NoBepKM NpnuBeaeH B pasgene 5.

4.3 TpagymnpoBky TC B HECKONIbKUX TrpagympoBOYHbLIX TOYKax B LEeNsax NOCTPOeHUsN
WHOMBMAOYaIbHOW 3aBUCUMOCTWU COMPOTUBJIEHNE - TemnepaTypa MNPOBOAAT KakK COCTaBHYIO
4acTb MOBEPKWU ANa nnaTtuHoBbix TC, TpeboBaHUS K TOYHOCTU KOTOPbIX OTJMYAlOTCA OT
TpeboBaHnnm TOCT 6651. PekomeHoyeMas MeToAMKa MOCTPOEHUS WHOUBUAYASIbHOMN
3aBUCMMOCTU COMPOTUBNEHME - TEMMepaTypa NpuBefeHa B NpuaoxeHun A.

4.4 NMepunognyeckasa nosepka TC, OeMOHTa> KOTOPbIX HEOCYLLeCTBUM WUJIN HeXXeslaTesleH,
MOXXeT BbITb NpoBeAeHa Mo crneymanbHO pa3paboTaHHbIM U YTBEPXKAEHHLIM B YCTAaHOBJIEHHOM
nopsagke MeToaukaMm, BKJOYawWwWmMM B ceba KOMMbIOTEPHbIN MHOronapaMeTpuyecKui
CpaBHUTENbHbLIA aHanu3 nokasaHwunm rpynnel TC B npouecce skcnayaTaumu, cpasHeHue TC B
YyCJIOBUAX 3KCrlyaTaunum ¢ BpEMEHHO BMOHTUPOBAHHbLIM B U3MepUTesibHbIA KaHal 3TaJIOHHbIM
Tepmonpeobpa3oBaTesemM u T.M.

MpumevyaHne - MeToabl 6€34€MOHTaXKHOM MOBEPKM  HACTOAWMA  CTaHOapT He
paccMmaTpuBaeT.

5 Onepauuu noBepKu

Mpwv NpoBeaeHNN MOBEPKN BbINOJHAIOT onepaLumn, ykasaHHble B Tabnuue 1.

Tabnuuya 1 - Onepaunm NoBepPKU




HanmeHoBaHMe onepauumn Pasnen, Moppasnen 0O6s3aTesIbHOCTb
nogpasfen |Hactoswero npoBefeHns NoBepKun
FOCT 6651 | cTaHpgapTa

(TpeboBaHus)| (MeToauka)

rnepBUYHON |Nepmnogn4eckomn

BHelwHnn 0OCMOTp, rnpoBepka 9 10.1 + +
MapKNUPOBKN N KOMMAIEKTHOCTU
10

lMpoBepka 3JIeKTPUYECKOro 6.3 10.2 + +
conpoTuBsieHna wusonauun TC npwu
TemnepaTtype (20+5) °C

lMpoBepka OTKJIOHEHUS 5.5,5.6 10.3 + +
conpoTtusneHnsa TC o1 HCX npwu
TeMmnepaType oT -5 °C go +30 °C
MpoBepka OTKJIOHEHUS 5.5,5.6 10.4 + +
conpotueneHns TC oT HCX npwm
TemnepaTtype oT 90 °C no 103 °C

MpumeyaHme - 3HaK "+" yKasbiBaeT Ha 0683aTeNIbHOCTb Onepaunmn MOBEPKN.

6 CpencrBa noBepku
6.1 Ona nosepkn TC NpUMeHSAIOT crefyloline OCHOBHbIe CpeCcTBa NOBEPKU:

- 3TasIoHHble (06pa3uUoBbIE) TEPMOMETPHLI;

- TepMocCTaThl;

- KannbpaTopsbl;

- YCTAHOBKW ANS peanun3aumnmn penepHbixX ToYek;

- npubopbl ANs nsmepeHus conpoTmBieHuss TC M perucTpaumm MnokKasaHWA STaNOHHbIX
TEepPMOMETPOB;

- NpnbopbI 419 N3MEPEHNA NIEKTPNYECKOrO CONMPOTUBNEHUS U30IALUN MEXOY BbIBOLAMU N
3aWNTHBLIM Kopnycom TC.

6.2 BcnomoraTtenbHoe obopynoBaHNe, Takoe Kak LTaTuBbl, 3alMUTHbIE 3KPaHbl, 3alUTHbIE
0YKW, NEepYaTKN, CTEKJISSHHbIE N KBapLieBble Npobupku, cocynbl Obtoapa u T.M., AOJXKHO ObiTb
MCMNONIb30BaHO Mpu HeobxoauMocTn ana obecnevyeHus ynobcTea n 6e30MNacHOCTU NpoBeaeHns
N3MEPEeHNAn N B COOTBETCTBUM C MHCTPYKUUAMU MO MNPUMEHEHUID CPEACTB W3MepeHUi
KOHKPETHbIX TUMOB.

6.3 dTanoHHbie [0Opa3uoBbIe] TepMoOMeTpbI

LOMKHbI B6bITb MCNOJSIb30BaHbI OTEYECTBEHHLIE U UMMOPTHbLIE TEPMOMETPbLI, BHECEHHbIE B
FocypapCTBEHHLIN peecTp CPencTB U3MEPEHUA N NMeLLne OeNCTBYLWMe CBUAETENbCTBA O
noBepke, pacllupeHHas HeonpeneneHHoCTb rpagyupoBKU  KOTOPbIX, YKa3aHHas B
CBUOeTenbCTBE O NoBepKe (MM B HOPMATUBHBLIX N TEXHUYECKNX OOKYMEHTax), He npeBbliwaeT
1/3 ponycka noBepsieMblx TC npu TeMmnepaTypax noBepku. [lpn Bbibope 3TasnoHHOroO
TepMoMeTpa criefyeT Y4YuTbiBaTb ero HecTabuabHOCTb 3@ MeXMNOBEPOYHbLIM WHTEepBal,
NCronb3yeMyto Npu pacyeTe pacluiMpeHHON HeonpenesieHHOCTU NOBEPKMU.

MpumeyaHne - Ecnn B cBupeTesibCTBE O MOBEPKe 3TaJIOHHOro TepMoMeTpa YKa3aHa
nosepuTenbHasa NOrpelHoCcTb NpU AOBEpPUTENbHOW BeposaTHOCTUM 95%, TO OHa He AO0JKHa
npesbiwaTb 1/3 gonycka nosepsemblix TC.




6.4 TepMmocTaThbl U KanubpaTtopsl

6.4.1 Ons noeepkn TC go/KHbI 6bITb NMPUMEHEHbI XXUAKOCTHbLIE MePEeNMBHbIE TEPMOCTAThI
WIN XKNOKOCTHble U (JIONAHbIE TepMocTaTbl APYrnux TWUMOB, MWMEOWUe [OencTByowme
CBMpeTenbCTBa O NOBEPKE K OTBeYawuwme creaywmm TpeboBaHnaM:

- HepaBHOMEpPHOCTb TeMrnepaTypbl B paboyem obbeme TepMocTaTa - He 6bonee 1/5 gonycka
nosepsemblx TC;

- HeCTabubHOCTbL NoAAep)XaHUa TeMnepaTypbl Kak MUHUMYM 3a 30 MUH - He Bonee 1/5
jonycka nosepsembix TC.

MpumedaHne - B npunoxeHun b npepcrasiieHbl peKOMeHAyeMble 3arnoJiHALWmMe cpenbl
ONA XXWOKOCTHbIX TepMOCTaTOB B 3aBUCUMMOCTWU OT AmanasoHa TemnepaTyp (No cTaHmapTy
ACTM E 644-04 [4]).

6.4.2 Ona nosepku TC npu TemnepaType 0 °C gonyckaeTcsa NpuUMeHATb cocyabl [Ibtoapa un
Hy/leBble TeEPMOCTaThbl, HaMoJIHEHHbIE CMECLIO fibJa U BOAbl. HepaBHOMEPHOCTbL TeMnepaTypsbl B
paboyem obbeme TepMoCcTaTa He A0J/IKHa npeBbiwaTbh 0,01 °C.

6.4.3 [HOna noeepkn TC ponyckaeTcad TMPUMeHsITb Cyxobso4yHble TepMocCcTaTbl W
KannbpaTopbl, COOTBETCTBYOLWME cnenytowmm TpeboBaHUAM:

- KaHasnbl B BblpaBHMBawOLWeEM 6s510ke [OO/KHbl MMETb U30TEPMUYECKYK 30HY (30HY C
HOPMWUPOBAHHbLIM TeMNepaTyPHbIM rPagueHTOM) OJIMHOW He MeHee OJIMHbI 4YBCTBUTESIbHOIr 0
anemeHTa noeepsemoro TC, B nobom ciyvyae He MeHee 40 MM. TOYHOE pPacCrolIOKEHNE 30HbI
[OJDKHO ObITb YKa3aHO B JOKYMEHTax Ha TepMoCTaT;

- HecTabunbHOCTbL Nogaep)XaHUa TemnepaTypbl B KaHane 650ka 3a BpeMsa He MeHee 30
MWH Nocne YCTaHOBJIEHUS CTaLUMOHApPHOro peXuma TepMocTaTa A0JKHa bbiTb He Hbonee 1/5
Jonycka nosepsaembix TC;

- pacxoXIeHue 3HaYeHWl TemrepaTypbl MexXAy KaHanaMu 67loKa (ropuM30OHTasbHbIN
nepenag TeMnepaTypbl) OHKHO bbITb He 6onee 1/5 gonycka noesepseMbix TC;

- BepTUKasbHbIA Mepenag TemnepaTyp B M30TepMUYyeckom 30He 6510ka He [OoJKeH
npesbiwaTb 1/3 gonycka nosepsemMbix TC, HEpaBHOMEPHOCTb TeMrepaTypbl HA OJIMHe Y3 - He
6onee 1/5 ponycka nosepseMsix TC;

- paclwumpeHHass HeonpenesieHHOCTb BOCMPOU3BEAEHMs TemnepaTypbl KananbpaTopom
(ycTaHOBIEHHas Npu NoBepke KanmbpaTopa) He AOJKHA NpeBbIWaTh 1/3 Aonycka NoBepsieMblX
TC.

Mpn npuMeHeHuUn cyxobno4Horo TepmoctaTa An9 noBepkn TC OO/IKHbI 6bITb BbINOJHEHDI
TakXXe cnenyouwmne TpeboBaHMa (COOTBETCTBYOLWIME MeXXAYHapoAHOMY CcTaHaapTy EA - 10/13
[5]):

- B Anana3oHe TeMnepaTtyp oT MunHyc 80 °C go natoc 660 °C BHYTpeHHUN AnaMeTp KaHana
B 6510ke [osKeH OT/MYaTbCA OT BHeLIHero gunameTpa noBepsemMoro TepmonpeobpasoBaTens
He 6onee 4yem Ha 0,5 mMm. B gnanasoHe TemnepaTyp cBbille 660 °C gonyckaeTcs pasnunyume
AOnameTpoB 0 1 MM. [nda ynydweHWa TenJsioBOro KOHTaKTa peKoMeHAyeTCs WUCMOoJib30BaTb
passinyHble TenJonpoBoAsLLME BelWeCTBa, yKa3aHHble B IOKYMeHTax Ha TepMoCTaT;

- rnybuHa norpyxeHusa TC B 6510k gomkHa 6bITb Mo KpanHen mepe B 15 pa3 bonblie, 4eMm
onameTtp TC nnoc anmHa Y3. CyxobnoyHble TepMocTaTbl (KanmbpaTopbl) pekoMeHOyeTcs
ncronb3oBaTb ANs noeepku TC, AnameTp KOTopbix He 6Gonee 6 MM. Ecnm TepmocTaT
ncrnonb3yT Ana nosepkn TC pmametpom 6Gonee 6 MM, HeobxoauMbl [ONONHUTESIbHbIE
nccnenoBaHus HeonpeneneHHoCTH, BbI3BAHHOMN TEens00TBOAOM no Kopnycy
TepMmornpeobpasoBaTena B OKpyXKalowylo cpeny, KOTopble AO0/KHbI ObiITb MpoBeAeHbl MNpu



nosepke KanubpaTtopa no TpeboBaHUIO 3aka3yMka A1 BCexX MnpeanoslaraeMblX AMamMeTpoB
nosepsemblx TC;

- ycnosusa nosepkn TC O0/KHbI 6bITb MaKCMManbHO NPUBIMIXKEHbI K YCIOBMSIM, B KOTOPbIX
6blla nMpoBefeHa MoBepka TepMmocTaTa (TennonpoBoAsilivMe BelwecTBa, CpeacTea Ans
N30n58UMn BblpaBHUBatoLLLEr0 BJ10Ka CBEpPXY, YMC10 ogHOBpeMeHHOo noepsieMbix TC).

6.5 AnnapaTtypa g peanavsauum penepHbIX ToYekK

6.5.1 [Ona nosepkn TC B amanasoHe TemnepaTtyp oT MumHyc 5 °C po noc 30 °C
peKOMeHOyeTCs NCMOb30BaTh Clieaylolme pernepHblie To4kun MTLU-90 [11]:

- TponHyto To4dky BoAabl (0,01 °C);
- TOYKY NNaBneHnsa rannmsa (29,7646 °C).

6.5.2 InAa peannsaunm TPONHOM TOYKN BOObI AO/KHA ObITb NCNOJSIb30BaHa aMnyJsia TPONHON
TOYKM BOAbI, YCTAHOBJZIEHHas B HYyJeBOM TepMmocTaT wam cocyn [HObtoapa. [LonyckaeTcs
NCrMoNb30BaTb XUOKOCTHbIE TEepMOCTaThbl, UMeL e AeACTBYolWee CBUAETENIbCTBO O MOBepkKe,
Ona  KOTopbiX HecTabunbHOCTb  MOAAEep)XaHWa  TemnepaTypbl W HEepaBHOMEPHOCTb
TeMnepaTypbl B paboyem o6beme He npeBbiwatoT £0,01 °C.

6.5.3 [na peanvsauunm TOYKWN MaaBAeHUA rannmsa AoJ/KHa 6biTb MCMONb30BaHa YCTaHOBKA,
BKJIlOYalOWasa B cebs amnyny € 3anaB/ieHHbIM rajinem (YMCTOTa ranams He meHee 99,9999%
no Becy), YCTaAHOBJIEHHYIO B TepMOCTaT uUanM kanmbpatop. AMnyna foJxXHa OblITb rnoBepeHa ¢
MOMOLLLbIO 3TaNoHHbIX TC. TepMoCcTaT OO/KEH MMETb OENCTBYIOLLEE CBUAETENbCTBO O MOBEPKE.
YcTaHOBKa O0J/KHa obecneynTb BOCMPOU3BOOMMOCTb TeMrnepaTypbl (pa30BOro nepexopa He
6onee 0,001 °C.

MpumedaHne - OCHOBHbIE TMPUHUUMNbLI peann3aunm ¢as3oBbiX MNepexonoB W3JI0XKEHblI B
DOKyMeHTe MexayHapogHoro 6iopo mMep u BecoB "[oNoNHUTENbHAa WMHPOPMaALMA K LLKane
MTLLU-90" [6].

6.5.4 1na nosepkun B gnanasoHe TemnepaTtyp oT 90 °C go 103 °C gonyckaeTcs NMpUMeHsATb
MapoBon TepMocCcTaT, UMeLWnhn OeNncTBylllee CBUOETENbCTBO O MOBEpKe, AOJ1I9 KOTOPOro
HecTabunbHOCTb NoAAepP>KaHUSA TeMnepaTypbl cocTaBnseT He 6onee 0,03 °C.

6.6 NUsmepuTenbHaa annapaTtypa

6.6.1 [na namMepeHnsa conpoTmeieHna noeepsembix TC o0J/KHbI 6bITb MpUMEHeHbl MOCTbI
MOCTOSIHHOIO W MEPEMEHHOr0  TOKOB, UUGMPOBbIE MYJbTUMETPbLI, MHOMOKaHaJlbHble
NPeLunsnoHHbIE U3MepuUTenn TemMmnepaTypbl, YCTAaHOBKN TUMa aBTOMAaTU3NPOBaHHOro paboyero
MecTa [ONia noBepku TepmornpeobpasoBaTenen conpotuBneHms (APM TMTC), BHecCeHHble B
FoCcynapCTBEHHbLIN peecTp CpeacTtB uaMepeHun. lNpu Bbibope M3MEPUTENLHOW YCTaHOBKU
cnepnyeT y4ecTb, 4TO pacllMpeHHas HeonpeaeneHHoOCTb nosepkn TC goskHa 6bITb B ABa pa3a
MeHbLle Tpebyemoro aonycka TC no FOCT 6651 (pa3aen 5).

6.6.2 [ns mnamepeHus conpoTmerieHna nosepsieMblx TC MoryT 6biTb Tak>Xe MNpUMeEHEHbI
3/1IeKTpOM3MepuTesibHbIE YCTAaHOBKW, BK/O4Yawwme B cebs npeuunsnoHHble BOJIbTMETPbl WU
NOTEeHUMOMETPbl, UCTOYHUKK TOKa, obpa3suoBble Mepbl COMNPOTUBJIEHUS, KOMMYyTUpyoLine
CpeAcTBa N NepeksioyaTesnu.

6.6.3 Ecnu p[nsg NOBEPKUM TMPUMEHSIT Uu3MepuTenn TemnepaTypbl CO BCTPOEHHOMN
nporpaMmMoin, Mo3BOAAKOWENA OTCYATbIBATL [OKa3aHWA B eAuHUUAX TemnepaTypbl Wan
OTKJIOHeHUsa TemrnepaTypbl oT HCX, TO HeonpeneneHHOCTb W3MEPEHUs, BbIMOJIHEHHOIO C
NCMOMIb30BaHNEM TaKUX n3MepuTenen, He Ao/HKHa npesbiwaTh 1/10 gonycka noBepsembix TC.

6.7 ONns U3MepeHUsl 3NeKTPUYECKOro COMPOTUBAEHUS WU30NALUUN MEXOy BbiBOAAMU W



3alWMTHLIM Kopnycom TC gosikHbl BbITb MPUMEHEeHbI MeroMmeTpbl Tunos ®4102/01-1M, E6-17
WNn apyrme nmeputesbHble Npubopbl C BEPXHUM MpeaesioMm nsMepeHns He Hmxke 500 MOM u
npenesioM rnorpewHoCcTn, He npesbiWwawmm +5%.

6.8 [lepen wucnosnb3oBaHWMeM cpeacTts nosepkn TC HeobxooummMo MpoOBecTU pacyeT
OXUOAEeMOW pacClUMpeHHON HeonpeaeneHHocTn nosepkn TC NO AaHHbIM CBUOETENbCTB O
noBepke TepMocTaTa uam KaambpaTopa 1 0 NOBEPKE BCEX OCTajibHbIX MCMONb3yEMbIX CPEACTB
U3MepEeHUn Mo MeTOAUKE, WU3N0OXKeHHON B pasgene 11. PaccymTaHHas pacliupeHHas
HeonmpeneneHHoCcTb NnoBepkn TC pooskHa 6biTh B ABa pa3a MeHblle Tpebyemoro gonycka TC no
FOCT 6651. NMpumep oueHNBaHNS paclUMpPEeHHOW HeonpedeneHHOCTM noeBepkn TC Knacca A npu
TeMmnepaTtype 95 °C B nabopaTtopun C NCMOJSIb30BaHNEM XXNOKOCTHOMO TepMoCTaTa NpuUBeOEH B
npuno>xeHnn B. Mprumep ouLEHMBaAHUA pacCLUMPEHHON HeonpedeseHHOCTU rpagympoBku TC B
cyxobs04HOM TepmocTaTe npm Temnepatype 400 °C npueeneH B npuaoxxeHuu I,

7 YcnoBua NnoBepku u TpeboBaHuA K KBaJncpukauum nopepurenemn
7.1 MNpwn NnpoBeaeHNN NMOBEPKN OO/KHbI ObITb COBNOAEHBI CnefyloLlne yCnoBms:

- TeMnepaTypa BO34yxa B MOMELEHMNW, NpefHa3Ha4YeHHOM AJ19 MOBEPKMU, AOJ/IKHa ObiTb
(20£5) °C; oTHoCcUTeNbHAA BNaXXHOCTb He 6onee 80%; aTMocthepHoe aaeneHne oT 84 oo 106,7
KMa;

- BMbpauuns, Tpsicka, yaapbl, MAarHUTHble MOJIS, KPOME 3eMHOro, BAusiowme Ha paboTy
3TanoHHbIX TC 1 ApYrux cpeacTB NOBEPKU, AO/KHbI ObITb MCKNIOYEHbI;

- HanpsaxeHme MNTaHNA cetnm OOJIDKHO ObITb B npepenax, YCTaHOBJIEHHbIX
3KCnMayaTaunoOHHbIMM OOKYMEeHTaMWM Ha CcpendCcTBa NOBEPKN.

7.2 K npoBefeHnio MOBEPKU OO0J/KHbl ObiTb AOMyLleHbl Avua, uMmewwmne Heobxognmyto
KBa/IM(PMKaLMIO N aTTECTOBAHHbIE B Ka4eCTBE NOBepUTENEN.

8 TpeboBaHusa 6e3zonacHoOCTH
8.1 NosmxkHbl 6bITb cobnogerbl TpebosaHma FOCT 12.2.007.0.

8.2 Cnepyet cobniogaTb OCTOPOXXHOCTb Mpu paboTe C MacAsAHbIMM W COJIEBbIMU
TepMocTaTaMun, He AoMNycKaTb NonagaHusa snaru B paboyyto cpeny.

8.3 3anpewaeTcs TporaTb HarpeTbin  TC pykamu " KNacTb ero Ha
JlerkoBocnjaMeHsoLWmnecs NMOBEPXHOCTN.

8.4 Mpun MCNONb30BAaHUN CXKUXXEHHbIX ra30B Heobxoanmo cobnogaTbe OCTOPOXXKHOCTbL U He
JOMNyCcKaTb MoMNafgaHus >XUAKUX ra30B Ha OTKPbITble Yy4acTKu Tena. [pu u3BNevYeHuun
oxnaxneHHbix TC n3 cocynoB [lbloapa HeobxoOAMMO MOJSIb30BATLCA XJA0MYaTOOYMaXKHbIMU
nepyaTKamum.

8.5 Mpu paboTe cCO CTekNAHHbIMM cocygamu [btoapa HeobxoAMMO MOJIb30BaATHLCS
3alUMTHBIMW  O4YKaMu. He pgonyckaeTcs YMAOTHATb Jiel B CTEKAAHHbIX — cocydax
MeTa/IINYECKNMUN N OCTPOKOHEYHBLIMU NMpeamMeTamu.

9 NoAaroTtoBkKa K noBepke
9.1 NpoBepKa AOKYMeHTauuu

Mepen npoBedeHMEM MOBEPKM TMPOBEPSIOT HaJMYME: WHCTPYKUMA Mo 3KChjayaTaumu
CpencTB MOBEpPKW, aTTecTaToB MCMbiTaTeNbHOro obopynoBaHus, CBUOETENbCTB O MOBeEpKe



CpeacTB M3MepeHni, nacnopTa, K1ernMa nian cengeTtenbCcTBa 0 npeabiayuien nosepke TC.
9.2 NMNoaroToBKa cpencTB NOBEPKU

Bce cpenctBa mMoBepkW, TakKMe KakK TepMmocTaThbl, KanambpaTopbl, YCTaAaHOBKW [AJis
peanM3aunn pernepHbiX TOYEK, U3MepuTenbHble nMpubopbl, AO/KHbLI ObITb MOArOTOBAEHLI K
paboTe B COOTBETCTBUM C WUHCTPYKLMSMM MO UX 3KCMyaTauun. JosxkHo 6biTb obecneyeHo
npaBuibHOe 3a3emsieHMe npubopoB U OO/KHbI ObiTb BbINOJSIHEHBI BCe TpeboBaHUS
6e3onacHocTw.

9.3 3KcnepuMeHTasIbHas OLEeHKa HeonpeaeneHHOCTU eAMHUYHOro u3MepeHus
CONpPOTUBJIEHUSA B YCJIOBUAX KOHKPETHOM NOBEpPO4YHOU nabopaTopumn

9.3.1 HeonpeneneHHoCTb €AWHUYHOr0 W3MEPEHUA COMPOTUBJIEHUA ONpPedensT npu
TeMmnepaTtypax, ONU3KUX K TpPafyuMpoBOYHLIM TOYKaM, oTAenbHO Aana TC  pas3anyHbIX
HOMMHANbHBLIX COMPOTUBJIEHUNN, MNOBEPSiEMbIX B HOaHHoW nabopaTtopuun. JonyckaeTcs
NCNOJSb30BaTb TEPMOCTAaTUPOBAHHbIE Mepbl COMPOTUBNIEHUS C HOMUHAJNIbHLIMU 3HAYEHUSMU,
6M3KMMN K HOMUHAJIbHbIM 3Ha4YeHnsM nosepsieMblx TC.

9.3.2 PekoMmeHAOyeTCs NMPOBOOANTb M3MEPEHUNA B PENEPHON TOYKe, B HYJIEBOM TepMocTaTe
npu 0 °C nam B BbICOKOCTAabUNIBLHOM XUOKOCTHOM TepmocTaTe (HecTabunbHOCTb He 6onee
+0,002 °C). lNpoBooaT He MeHee 50 o0TCYeTOB COMNPOTMBJIEHUA W paccymTbiBatoT CKO
pesynbTaTa u3MepeHus. Ona aBToMaTUYeCKNX LUGPPOBLIX MOCTOB HEOBXOAMMO MCNOb30BaTh
Te >Xe napaMmeTpbl NMpu NPoBefEeHUN Ka)Kgoro M3iMepeHusa (BpemMs MHTerpupoBaHus, Bpems
oTcyeTa U T.M.), 4TO N NpW NpoBefeHun nosepkun. 3HavyeHne CKO uir,) paccynTbiBaloT nmbo

aBTOMaTUYECKN U3MepUTesibHbIM MOCTOM, Nnbo, Npm perncTpaunm noBepuTeneMm oTaefibHbIX
oTCYeToB, Mo hopmyne

1 (rigp ) =

roe M, - YNCJ1I0 OTCYETOB conpoTuBneHus TC;
R,- pe3ynbTaT ;-ro oTC4eTa;

R.s - cpeaHee 3Ha4dYeHne conportmeineHns.

10 NpoBepeHue noBepku n o6padoTka pe3ynbTaTOB NOBEPKU
10.1 BHeWwHUA OCMOTP, NPOBEpPKa MapKUPOBKU U KOMMJIEKTHOCTH

10.1.1 BwusyanbHbin ocMoTp TC [OSKEH MNOKa3aTb, 4TO 3alMTHBLIA KOPMYC, BHELIHuEe
KNeMMbl 1 BHewHue nposoda TC He MMEKT BUAMMBIX pa3spyleHunn, pesbba Ha knemmax,
KJIeMMHbIX FOJIOBKaX U LWTyL,epax He uMeeT MexaHu4ecknx rnoppexageHnin. TC ¢ 3arpsasHeHHON
NOBEPXHOCTbLIO 3aLLNTHOM apMaTypbl K MOBEPKE He OOMYCKAloT.

10.1.2 MNMpwn BHELIHEM OCMOTPE O0JIKHO BbITb YyCTaHOBNEHO cooTBeTCTBME TC TpeboBaHUaM
FOCT 6651 B 4aCT! MapKMPOBKU U KOMIMJIEKTHOCTMU.

10.1.3 lMpw HeBbINnoNHeHUN TpebosaHMin 10.1 TC K gafibHeNLLen NoOBepKe He A0MNyCKaloT.

10.2 MpoBepka 3J1IeKTpU4YeckKoro COMPOTUBJIEHUA n3onAaALUmn
TepMmonpeobpasoBaTesnien CONPoOTUBJIEHUA Npu TeMmnepaTtype (20+5) °C

10.2.1 NMogkno4valoT KnemMmMbl Npnbopa ONA U3IMEpPEeHNs SNEKTPUYECKOro CONPOTUBIIEHNA K
BbIBOAAM 1 3aiMTHOMY Kopnycy TC. NopaoT usmepuTenbHoe Hanps»xeHue 100 B.

10.2.2 lMoKas3aHMa cHMMaloT B TedeHue 10 C nocsie nodadvym HanpsH>kKeHms N pukcnpyroT



MUHWUMaJIbHOE  3HaveHWe  conpoTueieHns. ConpoTuersieHne  usonduum TC  O0JKHO
cooTBeTCcTBOBaTb TpeboeaHmaAM FOCT 6651. TC, He ymosneTBopsowme TpeboBaHuam OCT
6651, K fanbHenwen NnoBepke He OOMNYyCKatloT.

10.3 MpoBepka OTKJIOHEHMUA CONpOTUBJIEHUSA TepMmonpeobpa3oBaTtenen
COMPOTUBJIEHUA OT HOMMHAJNILHOM CTaTU4YECKOW XapaKTepUCTUKU Npu TeMmnepatype oT
MuHyc 5 °C po naioc 30 °C

MpoBepKy OTKAOHEeHUA conpoTuBneHna TC oT HCX BbIMNOMHSAIT CANYEHMEM C 3TasIOHHbIM
[o6bpa3uoBbiM] TepMonpeobpa3oBaTenem npu 0 °C B HyN1eBOM TepMoCcTaTe uian cocyae Obtoapa,
3arMoJIHEHHOM CMEeCbIo Jiba 1 BOAbl, NpU APYron TeMnepaType B AMana3oHe oT MuHyc 5 °C go
naoc 30 °C B TepMocTaTax (KUAKOCTHbIX, CyX00a04HbIX, hatongHeix) nMbo mnimepeHnem B
penepHbIX TOYKax (TPOMHOM TOYKE BOAbI, TOYKE MIaB/IeHNA raanms).

10.3.1 CnuyeHume C 3TaJIOHHbIM [0Opa3uoBbLIM] TepMOMETPOM B >XUAKOCTHOM
TepMmocTaTe

10.3.1.1 3TanoHHbIn TepmoMeTp u nosepsemble TC nomMewatwT B paboynn obbem
TepMmocTaTa Ha raybuHy He MeHee MUHMManbHOWM TrNybuHbl MOrpy>XeHus, yKasaHHOW B
nacnopTe Ha TC. Ecnm MoHTaxkHas OJivHa rnoBepseMbix TC 6osiee MUHUMaNbHOW TybuHbI
norpy>xeHmsa sTafloHHOro [obpa3uoBoro] TepMoMeTpa WanM paBHa e, To Y3 Bcex TC OOJIXKHbI
HaxoOQuTbCA Ha OAHOM ypoOBHe. ECnvm MOHTa>kHas ANnHa noBepsieMblX TC MeHee MUHUMaJIbHOM
rnybuHbl Norpy>keHunsa stanoHHoro [o6pa3uoBoro] TepmomeTpa, To TC morpy>katoT B TepMocTaT
Ha MOHTa)XHYI0 OJIMHY M B pe3ynbTaT U3MepeHns BBOOAT MOMNPaBKY Ha repenajg TemnepaTtyp
MeX Ay CPeEAHMMUN ToYKamMm Y3 noeepsieMblx 1 3TanoHHoro [obpa3uosoro] TC (no 11.7).

MpumeyaHne - Tpu noBepke TC MOHTaXHOM p[AMHON MeHee 50 MM pekomeHayeTcs
MCNONb30BaTb MepesIMBHON >XUOKOCTHbIM TepMmocTaT W CneuyuanbHble cpeacrtsa  Ans
repMeTu3aunm KOHTAaKTHOWN FOJI0OBKM.

10.3.1.2 MNoBepsemble TC noakNo4aloT K N3MEPUTESIbHON YCTaHOBKE B COOTBETCTBUU CO
CXEMOW COeAVHEHNSA BHYTPEeHHUX npoBodoB TC ©M CXeMaMu BHELWHUX 3SIEKTPUYHECKUX
nogkatodeHun npnbopos. Heobxoammo cTporo cobnofaTb MHCTPYKLUMIO MO MOOKIOYEHUIO U
3a3eMJIEHNIO0 3NEeKTpousMepuTesnbHONW annapaTypbl. MogknwyeHne TC K nepeknayaTensam
OOJDKHO obecneymBaTb HaAeXXHbIl dNEKTPUHECKUA KOHTAKT. [MOBEPXHOCTb HAKOHEYHUKOB W
BbIBOAHbIX NpoBoAoB TC fo/pKHa ObiThb O4YMUWEHa OT MAEHKM OKCMAOB. M3MepuTesibHbIA TOK
OOJI)KeH COOTBeTCTBOBAaTb YKasaHHOMY B cneundpukaumm Ha TC. [lpu uncnosnb3oBaHUU
3/1IeKTPON3MEPUTENIbHON  YCTAaHOBKM  MOCTOSAHHOrO TOKa [AoJhKHa 6ObiTb  obecneyeHa
KOMMEHCAUMA MapasuTHbIX TEepMOo3JeKTpoaBmXywmnx cun (T30C) BO BpeMs U3MepeHun,
HanpuMep NyTeM NepekslnYeHNns HarnpaBaeHNs ToKa.

10.3.1.3 MNocne OoCTUXXeHUsa CTabunbHOro coctossHMa (conpoTuBneHne TC He U3MeHSeTCS
6onee 4yem Ha 1/10 ponycka 3a 5 MWH) NPOBOAAT UMK U3MEPEHUN: N3MEPSAIOT TeMnepaTypy
3Ta/IOHHbIM TEepMOMETPOM, 3aTeM MocsefoBaTesSIbHO U3MEPAIOT COMPOTUBJIEHMNE MOBEPSAEMbIX
TC ©n BHOBb MOBTOPAT W3MEPEHWe 3TaJoHHbIM TepMoMeTpoM. [lpyu KUCNOJSIb30BaAHUN
aBTOMATUYECKMX MOCTOB pe3ynbTaT Ka)KAoro U3MepeHuns Oo/HKeH ObiTb MOJIYYEH Kak cpeaHee
apndmMeTn4ecKoe 3Ha4YeHNE HE MEHEE YEM U3 MATK O0TCYeTOoB. LUIMKN n3aMepeHuin NnoBTOPSIOT He
MeHee OBYyX pa3. [lokasaHWSA 3TaJIOHHOro0 TEPMOMETpPA 3a BCe BPEMSA U3IMEPEHUN He O0JIKHbI
n3meHnTbCA 6onee yem Ha 1/5 gonycka noeepsieMbix TC.

MpumevaHnsa

1 Mpu wnCnonb3oBaHUM AOBYXMNPOBOAHOW CXEMbl COEAWHEHUS BHYTPEHHWUX BbIBOAOB U
NOAKJ/IIOYEHUS K W3MEPUTESIbHOW YyCTaHOBKe Heobxogummo un3 pesysbTaTa W3MepeHus
conpotmeneHnsas TC Bbl4eCTb 3HaA4YeHWEe COMPOTMBIEHUSA COEOUHUTESNIbHbIX MPOBOAOB U
CONpOTUB/IEHNS BHYTPEHHUX BbIBOOOB (€C/M OHO YKa3aHO Ha TepMonpeobpa3oBaTene uau B
COMNpoBOANTENbHOW OOKYMEHTaLnn).

2 Mpu WCNONb30BaHUN TPEXMPOBOAHON CXEeMbl COEAWHEHWUS BHYTPEHHUX BbIBOOOB
HeobXxoANMO M3MePUTb COMPOTUBJIEHNE MEXAY ABYMS KOHTAKTaMM, COeAMHEHHbIMU C LEnNbIo,
BKJIlOYatowWwen B cebs Y3, m OBYyMS KOHTAKTaMu, COEAMHEHHbIMW C Mapoi MPOBOAHUKOB,
NAYLWMX U3 0OHOM TOYKMN Y3, 1 3aTEM Bbl4ECTb 3HAaYE€HNE BTOPOro CONPOTUBIIEHUSA U3 3HAYEHUS
nepsoro.



10.3.1.4 Mo paHHbIM N3MEPEHNN PaCCHUTLIBAIOT CcpefHee apudMeTnyeckoe 3HayYeHune wn
pasMax TemrnepaTypbl B TepMocCcTaTe, cpefHue 3Ha4dYeHus conpoTmereHUi nosepsieMbix TC.
JonyckaeTca ncnosib3oBaTb CaMOCTOATENbHOE WIN BXOASLlEee B KOMMJIEKT MOCTaBKN CpencTs
NOBEpPKWN aTTeCTOBaHHOe nporpamMHoe obecneyeHne, npefHa3Ha4YeHHOe ANA aBTOMaTU3aumu
npoLeccoB rpaaympoBkun n nosepkun TC, 06paboTKn n xpaHeHNa pe3ynbTaToB.

10.3.1.5 PacyeT paclumpeHHON HeonpeneneHHoOCTN pesyfibTaTa U3MepeHUus NpoBoaAaT Mo
MeTOAWNKEe, N3/I0OXKEHHOW B pa3gene 11.

10.3.2 CanyeHue C 3TaNIoOHHbIM [0Opa3uoBbLIM] TepMOoMeTpOM nNpu Temnepatype 0
°C

10.3.2.1 Ona onpepeneHnsa conpotuesieHnsa TC npm TemnepaTtype 0 °C pekoMeHAayeTcs
NCMoNb30BaTb TEPMOCTAT UM COCYA [bloapa, 3anoJIHEHHbIN CMEeCbio MenkogpobaeHoro nbaa n
oxna)kaeHHow BoAbl. Jlen nosmkeH 6bITb YBNa)KHEH U YNJIOTHEH MO BCen Macce, 4Tobbl B cMecn
Nbaa n Boabl He 6b1S10 Ny3bIpen BO3ayxXa U N3NULLIKA BOAbI.

10.3.2.2 Ycnosua norpyxeHus TC M MOAKOYEHUS K N3MEPUTENbHOW YCTAaHOBKE - MO
10.3.1.1 " 10.3.1.2. TonwmnHa cnos NbJ0-BOOSAHON cMmecwu, OKpy>xatouien
Tepmonpeobpa3oBaTenn, He Ao/HKHa ObITb MeHee 30 MM.

10.3.2.3 MNocne focTuXeHnsa cTabnabHOro COCTOSAHUA NPOBOAAT U3MEPEHNEe TeMnepaTypsbl
3TaJIOHHbIM TEepPMOMETPOM, 3aTeM MocsenoBaTesSIbHO U3MEPAIT COMPOTUBJIEHMNE MOBEPSAEMbIX
TC. Heobxogumo npoBecTu He MeHee 10 oTcYeTOB conpoTuBiaeHUs Ona Kaxgoro TC. To
MoJIy4eHHbIM OaHHbIM pacCYUTLIBAOT cpefHee apnMmeTnyeckoe 3HavyeHume conpoTusseHnsa TC
n CKO cpenHero apupmMeTn4eckoro 3Ha4eHus.

10.3.2.4 Pac4yeT pacluMpeHHON HeonpenesieHHOCTU pesysbTaTa U3MepeHUn NMpoBOAAT MO
MeToOunKe, N3N0XKEeHHON B pasgene 11.

10.3.3 CnunyeHume c o0O6pa3uoBbIM TEepMOMETPOM B Cyxo0JI0OMHOM TepMocTaTe
(xanubpaTope)

10.3.3.1 Cyxo6s104Hble TepMOCTaTbl PEKOMEHOYETCA TMPUMEHATb OS9 T[OBEPKU =
rpagyunposkmn TC, OnmaMeTp KoOpryca KOTOpbIX He npeBbilwaeT 6 MM. HeobxogummMo TO4YHO
cobnogaTte ycnoeusa 3arpyskum 6noka, 3a3opbl Mexay TC m kaHanamum 65oKa U ycnosus
TensoBon nsonaunm 6aoKa, Npu KOoTopbix bBbia NpoBefeHa Nosepka KanmbpaTopa.

10.3.3.2 MNepen wncnonb3oBaHWEM TepMocTaTa HeobXoOAMMO MPOBEPUTbL YUCTOTY KaHa 0B
MeTannamyeckoro 6s0ka n pasMep KosibLEeBbIX 3a30poB MexAy TC u BHYTPEHHUMU CTEHKaMU
KaHasioB, KOTopble AOJ/DKHbI ObiTb He Gonee 0,1 mMM. JlonyckaeTcs MCNOJSib30BaHMe 6GsioKa C
KosbLEeBbIM 3a30poM fo 0,5 MM mpu ycnosBum 3anonHEHUs 3a30pa CYXUM MeSIKOAMCMNEPCHbIM
MOPOLLUKOM OKCMAA aslOMUHUA.

10.3.3.3 Mpwu noepke TC C NOrpy>aemonm 4YacCTbl MEPEMEHHOro AMameTpa Heobxoanmmo
MnCnosib3oBaTb MefdHble U NaTyHHble TPyOKN COOTBETCTBYIOLWEro AnamMeTpa, obecnevmBatoumne
MJOTHYIO NOCaAKYy Ha YTOHYEHHYIO YacTb nosepsemoro TC.

10.3.3.4 MeToauka npoBepeHusa unsMmepeHumn - no 10.3.1. Pac4yeT HeonpeaeneHHOCTU
pe3syfnbTaTa rpaaynpoBKM NMPOBOAAT NO METOAUKE, N3JI0XKEHHON B pa3aene 11.

10.3.4 NoBepka TepMonpeobpa3soBaTens CONPOTUBJ/IEHMSA B penepHbiX TOYKaXx

10.3.4.1 NoBepKa B TPOMHOW TOYKe BOAbI

MpenBapuTenbHO oxJNaxkdeHHbIn TC norpyXatloT B aMnyjly TPOWHOM TOYKM BOQObI,
yCTaHOB/MIEHHYIO B TepMocTaTe uaun cocyne Oboapa. N3mepeHusa conpoTueieHns TC HavynHawT

He paHee 4yeM 4yepe3 15 MUH nocsie Norpy>xeHus U NPoao/IKaAT He MmeHee 5 MUH. NpoBOOAT He
MeHee 10 oTCYeTOB COMPOTUBAEHUSA. U3MepnTesbHbIA TOK A0JIXKEH BbITb paBeH yka3zaHHOMY B



OOKyMeHTax Ha Tepmorpeobpa3zoBaTeslb KOHKpPETHOro Tuna. [lokas3aHusd n3aMepuTenbHON
YCTAaHOBKM HEe [OO0J/KHbl PerncTpupoBaTb TEeHOEHUUN K YBEJNYEHUID WM YMEHbLUEHMUIO
conpoTtussieHnsa TC. 0 NoAyYeHHbIM [aHHbLIM pPaCCYUTBIBAOT CpefHee apudmMeTmyeckoe
3Ha4YeHne conpotmeneHna TC wn CKO cpegHero apudMeTMYecKoro 3HayeHusa. Pacuer
paclUMpEHHON HeonpeaeneHHoCTM pe3ysbTaTa rpPagyupoBKM NPOBOAAT MO MeToauKe,
N3N0XXeHHON B pa3gene 12.

10.3.4.2 NoBepKa B TOYKE NJaBAEHNS rajins

TC norpyxatT B amMnynay C rajMeM nocse TOoro, Kak 3aUKCUPOBAHO Havasno
TeMnepaTypHOW naowanku dasoBoro nepexona. TC nogkayaloT K YCTaHOBKE 419 N3MepeHns
conpoTmBneHns. N3mepntenbHbin TOK OOJ/KeH 6blTb paBeH yKa3aHHOMY B AOKYMEHTax Ha
TepmonpeobpasoBaTeslb KOHKpeTHOro Tuna. [llocne cTabunamsaumm nokasaHW MpPoBOOAT
n3mepeHue conpoTtumesieHns TC B TevyeHue He MeHee 5 MUH. Heobxooumo 3admkcmpoBaTb
pe3ynbTaTbl He MeHee 10 oTcyeToB. He [0/XKHO 6biTb BbIABNEHO TEHAEHUUM K YBENYEHUIO
nan ymeHblleHUto conpoTueneHnsa TC B npouecce usMepeHuUn. Mo MOAyYEHHbIM AaHHbIM
paccyuTbIBalOT cpeagHee 3Ha4veHume conpoTtussieHna TC n CKO cpegHero 3HadeHus. Pacuer
pacliMpeHHon HeornpeneseHHOCTN pe3ynbTaTa rpagyvpoBKM NPOBOAAT MO MeToAuke,
N3N0>XXeHHON B pa3gene 12.

10.3.5 Kputepui rogHOCTU TepMonpeobpasoBaTens CONpPOTUBJIEHUS

TC cymTaloT rogHbiIM M OONYCKalT K AdajibHEeWWen noBepke B TOM CJyyae, ecaum
OTKJIOHEeHne ero conpoTmeaeHna oT HCX ¢ y4yeToM pacClMpeHHON HeonpeaeneHHoCTn
pesyfnbTaTa U3MEpeHUa He MpeBbillaeT LOMNYCK COOTBETCTBYIOLWEro KJjacca, T.e. BbIMNOoJIHEHDI
OLHOBpPEMEHHO fBa HepaBeHCTBa:

AR
(R (x) ~ Byox i) +U)!’E LA,

(2)

dR
T o

roe #.(¢,) - cpegHee 3HadyeHne conpoTusieHns nosepsemoro TC, Om;
{,- CpefHas TeMmrnepaTypa, U3MepeHHas 3TaJIOHHbIM TepMoMeTpoM, °C;
Ryre (6,0 - 3HAYeHne conpoTueneHnsa TC no HCX npu TemnepaType ¢,, OM;

I/ - pacwMpeHHaa HeonpenesieHHOCTb pe3ysibTaTa M3MepeHusa conpoTtusieHus TC,
paccyMTaHHas Mo MeToANKe, N3/10)KEHHOW B pa3aene 11, Owm;

@R yyBcTBUTENIbHOCTbL TC no HCX npwn TemnepaTtype ¢,, OM/°C;

ot

+ ¢ - ponyck TC no NOCT 6651 npu TemnepaTtype ¢,, °C.

10.4 MpoBepka OTKJIOHEHMUA CONpPOTUBJIEHUA TepMmonpeobpasoBaTens
COMPOTUBJIEHUA OT HOMUHAJNILHON CTaTUYECKOW XapaKTepUCTUKU NpU TeMmnepatype oT
90 °C po 103 °C

Mpoeepky npoBoaaT ans TC knaccos AA, A n B cinyeHuem ¢ 3TanoHHbIM [06pa3uoBbiM] TC
B XKMUOKOCTHOM, Cyx06/JI04HOM MM NApOBOM TepMocCTaTe No MeToauke, nsnoxeHHom B 10.3.1.
KpuTtepuin rogHocTu - no 10.3.5.

MpumeyaHne - Wcnonb3oBaHWE MapOBbIX TEPMOCTATOB, PEANMU3YIOLWIMX TOYKY KUMEHUs
BOAbl, - B COOTBETCTBUN C TEXHUYECKMM OMUCAHNEM N MHCTPYKLMEN NO NX MPUMEHEHMIO.



11 PacuyeT pacLUMpPEHHOW HeonpepnesieHHOCTU NoBepkKu TepMmonpeobpasoBaTesnen
CONPOTUBJIEHUA B TEpMoOCTaTe uau Kanubpartope

11.1 CymMMapHyl0 CTaHOapTHY W paclWupeHHy HeonpeneneHHocTn nosepkn TC
paccyMTbIBAOT AN KaXXAouW  TemnepaTypbl nNoBepku. [lpu  pacyeTe CyMMapHOM
HeonpeneneHHOCTN MNOBEPKN YHYUTHIBAOT HeonpenesneHHOCTb W3MEepeHun TemnepaTypbl
3TaNloHHbIM [06pa3uoBbiM] Tepmonpeobpa3oBaTesieM COMPOTUBIIEHUS U HeomnpeaeneHHOCTb
N3MEepPeHHOro 3HavYyeHnsa conpoTmeiieHns nosepsemoro TC. [1ns pacyeTa UCNOJSb3YIOT AaHHbIE,
noslyYeHHble npwu npoBeAeHUn wusMmepeHun (pasgen 10), p[OaHHble, MOJly4YeHHble npu
npenBapuUTeNbHOM  3KCMNEPUMEHTANIbHOM  OLEHKe  HeonpenesieHHoOCTW, CBSI3aHHOM  COo
cnyYanHbIMM 3heKkTaMn Npmu N3MepeHUN B KOHKpPETHON noBepoyHon nabopaTtopun (no 9.3), a
TaK)Xe fJaHHble, MpuUBeAeHHbIe B CBUAETEIbCTBaX O NOBEpPKe CPeACTB U3MEPEeHMn: TepMocTaTa,
kanmbpaTopa, penepHon TOYKMK, 3TaJIOHHOr0 TEPMOMETPa N U3SMEPUTESIbHON YCTaHOBKMN.

11.2 TMpn wncnonb3oBaHUM Cyx0bs04YHbLIX TepmMmocTaToB (KanmbpaTopoB) pacyeT
HeonpeneneHHoOCTN, NPUBEAEHHLIN B HACTOSALWEN MeTOoAWKE W OCHOBAHHbIA Ha AaHHbIX
cBMaeTenbCTBa O MNoOBepKe KanmbpaTopa, OTHOCAT TONLKO K rnoBepke TC OunaMeTpoMm, He
rnpesbIlaloWmMM 6 MM.

11.3 3HavyeHMe TemnepaTypbl, onpenesieHHoe Mo MNOKa3aHMWsSM 3TaJIOHHOro TepMOMeTpa,
PACCYMUTHLIBAIOT MO rPagynpoOBOYHON XapaKTepPUCTMKe 3TaJIOHHOro TepMoMeTpa

Ly = JIE;), (3)

roe R, - cpefHee apudmeTnyeckoe 3HavyeHMe U3 pe3ynbTaTOB U3MepeHus TemnepaTypsbl,
onpegensgemoe rno opmysie

R = _ZRJ' (4)

roe i - 4YAC/IO W3MEPEHWUN COMPOTUBMIEHUS 3TAJIOHHONO TEPMOMETPA, BbIMOJIHEHHbLIX MPW
rpagyvupoBKe;

B;- 3HaveHwue, COOTBETCTBYIOLLEE ;-My W3MEPEHUID COMPOTUBJIEHUA 3TAJIOHHOIO
TepMoMeTpa.

11.4 bBogxeT HeonpeaeneHHOCTU AOJiIs  TeMmnepaTypbl, W3MEPEHHOW 3TaJIOHHbIM
TEepMOMETPOM, BKJIlOYaEeT B cebsa cneaylolime cocTaBasatoLme.

11.4.1 CTtaHAapTHYO HeonpeneneHHoCTb, 00yC/IOBNEHHYIO CyYalHbIMK 3ddeKTaMu npu
N3MEPEHNAX ulrgp ), PaccmTbiBaloT Kak CKO cpenHero 3HadeHUs pesysibTaToB N3MEPEHUN,

BbIMOJIHEHHbIX B 04HOM N3MEPUTENIbHOM LINKJ1e 3TaJIOHHbIM TEPMOMETPOM Mo opMyne

#(7m1)

u(r.!’ﬂbl—j:l = JN_ B (5)
g

raoeuig) - CKO eanMHn4Horo wusMepeHMa TemnepaTypbl 3TaJIOHHOro TepMOMeTpa,
onpegeseHHoe no 9.3;

N; - 4MC0 N3MEpPEeHWiA B OAHOM N3MEPUTESIBHOM LIMKIIe.

11.4.2 CtaHpapTHYyO HeonpeaeneHHoOCTb, obycnoBneHHyto HecTabunbHOCTLIO
TemnepaTypbl B TepMoCTaTe 3a BpeMs BCeX LUKISI0B U3MEPEeHUN wit,), pacCYUTbIBAlOT MEeTo40M

rno Tuny B no cdopmyne

(e = e " Enin (6)

2.3



roe iy, fpy - COOTBETCTBEHHO MakKCUMallbHas W MUHMMasbHas TemnepaTtypa, W3MepeHHas
3TaJIOHHbIM TEPMOMETPOM 3a BpeMS NPOBEeAEeHUSA BCEX N3MEPUTENbHbIX LIUKIIOB.

11.4.3 CTtaHOapTHYO HeonpenesieHHOCTb rpafyMpPOBKW 3TajIOHHOro TepMoMeTpa w(ldit,)
paccH4uTbIBalOT No hopmyne

wide =012, (7)

roe I, - paclWwmpeHHaa HeornpeneseHHoCTb rpafyupoBKMN 3TaJIOHHOrO TepMoMeTpa MNpu i =2,
npvBeneHHass B CBMAOETENbLCTBE O €ro noBepke (ManM aoBepuTeNbHass MOrpeLwHoCTb Mpu
DOBEPUTESIbHON BEPOATHOCTM 95%).

11.4.4 CTaHpapTHYIO HeonpeneneHHoCTb, 06yCcnoBNEHHYIO HeTOYHOCTbIO
3/1eKTPOMN3MEPUTESbHON YCTaHOBKW u(dr ), MPU WUCNONb30BaHUM Tepmonpeobpa3oBaTens

COMPOTUBNEHNSA B Ka4YeCTBE 3TaJIOHHOro TepMOMETPaA PAaCCYNTLIBAIOT Cleayowmm obpa3om:

widr,) =012, (8)
roell, - pacwMpeHHas HeonpeneseHHOCTb W3MepeHus nNpu i=2, MNpuBedeHHas B
CBMAETEeNbCTBE O NMOBEPKe YCTAHOBOK AJ151 U3MepPEeHUsi COMPOTUBJIEHUS.

MpnmedaHnsa

1 Ecnm B CBUAETENbCTBE O TMOBEPKE YCTAaHOBKU YyKasaH npepen [Aornyckaemom
MOrPeLIHOCTU + Ap,, TO CTAHAAPTHYIO HEOMPEeAEIEHHOCTL PACcCHNTLIBAOT METOLOM Mo Tuny B

(HopManbHoe pacnpenesieHne) no dopMyne u(dr) = Ay /3.

2 Ecnm mocT paboTaeT c BHewHen o6pa3LoBO/ Mepoill COMPOTUBIIEHUS UM WU3BECTHbI
CTaHAapTHas  HeONpenesieHHOCTb u;  U3MEPSEMOro  OTHOWEHWS §= R /Ry, @ Takxke

CTaHOapTHasa HeonpeaneneHHoCTb rpagynpoBKU Mepbl u(SRoﬁp), TO CTaHAApPTHYHO
HeonpeneneHHoCTb n3MepeHna conpoTtmesieHna TC xid ) onpenenatoT rno gopmyne

2 _ol. 2 2,2
wo(8r;) = 87wt (BRog) + Rggp us

11.4.5 CtaHpapTHYylO HeonpenesieHHOCTb, BbI3BAaHHYIO OrpaHWYEHHOW pa3pelualoLLen
CNOCOBHOCTbIO OTCYETHbLIX YCTPONCTB 3/IEKTPOU3MEPUTENIbLHON YCTAHOBKM u(dr ), OLEHUBAKOT

rno Tuny B no copmyne

u(frg) = 222, (9)

|

rne+a, - paspewatmwas CcnocobHOCTb YCTAHOBKM AN W3MepeHUs COMnpoTUBJIEHUS

3TasioHHoro [obpa3yoBoro] TepMomMeTpa.
11.4.6 CTaHOapTHYO HeonpeneseHHOCTb, 06yCNOBNAEHHYIO HECTAabUIBHOCTbLIO 3TaJIOHHOIO
[oBbpa3uoBoro] TepmMomeTpa 3a MEXMNOBEPO4YHbIN WHTEPBa u(fitr), OLEHMBAOT MEeTO[4OM Mo

Tuny B no gopmyne

u(dtr) = 2L, (10)

)

rae +ar - UHTEPBaJs BO3MOXHOI0 U3MEHEHUS NMOKa3aHUN 3TaJIoOHHOro TepMoMeTpa B TPONHOWM
TOYKe BOAbl, OMpedeneHHbI 3KCNEPUMEHTANIbHO MPU MNEPUOANYECKON MOBEPKE 3TaJIOHHOIo
[obpa3uoBoro] TepMomMeTpa N NPUBEAEHHLIN B CBUOETENLCTBE O €ro NOBEPKE.

11.5 CocTaBnsaiT OAXET HeonpeneneHHOCTU W3MepeHUn TemrepaTypbl 3TasIOHHbIM
[o6bpa3uoBbiM] TepMoMeTpoM (cM. Tabnuuy 2).



Tabnuua 2 - blog>XeT HeonpeneneHHOCTN N3MEPEHNIA TeMNnepaTypbl 3TaJoOHHbIM [06pa3L0BLIM]

TepMoOMeTpoOM
NCcToYHUK OueHKa CTaHOapTHOMN KoadhpunumeHT Bknapn B
HeonpeneneHHoCTu HeonpeneneHHoCcTn, Tun, BJINSAHNSA CYMMapHYto
pacnpepeneHue, MeToL CTaHOAPTHYIO

pacyeTa HeornpenesieHHoOCTb

CnyyanHble 3¢ddeKkTbl npu Tun A, HopManbHoe

n3MepeHnm pacnpeneneHne, uir-;), 1y #{7ian1-7 11T
11.4.1

HecTtabunbHOCTb Twvn B, paBHOMepHoOe 1

TeMnepaTypbl B TepMoCcTaTe pacnpepneneHue, i), ult;)
11.4.2

(panoyvpoBKa 3TaJIOHHOro Twn B, HopMasbHoe 1

TepMoMeTpa pacrnipegeneHue, z(é,), uidt,)
11.4.3

[MoBepka n3MepuTesnbHoNn Twun B, HopManbHoe 1

YCTaHOBKM pacripeneneHuve, uidr,’, 5’_1 iu(ars)
11.4.4 &

Pa3pewatowas cnocobHoOCTb Twnn B, paBHOMepHOe 1

N3MepPUTEsIbHOW YCTaHOBKN pacrnipeneneHve, uidn.J, C'_1 Lu(ar”:,
11.4.5 i}

HecTtabunbHOCTb Twnn B, paBHOMepHOe 1

3TaJIoHHOro TepMoMeTpa 3a| pacnpepaeneHve, u(dir), u(dir)

Me)KI'IOBepO‘-IHbIVI NHTEPBa

11.4.6

lNpumedaHne - &

rnosepke TC.

- KO3(hUUMEHT YyBCTBUTENbLHOCTU 3TasioHHoro TC g#&/4:, Om/°C,
onpepensiemMbll Mpu TemnepaType ¢, MO ypaBHEHWIO, NpPUBEeLEeHHOMY B CBUAETeNbCTBE O

11.6 CyMMapHyto CTaHOApPTHYO HeonpeneneHHoCTb pe3ysibTaTa U3MepeHust TemnepaTypsl
3TaJIOHHbIM TEPMOMETPOM 1, (f,) PACCYUTBLIBAIOT Mo popMye

) =J§u2mam.j) +a? ) +u? (8) +éu2(S%VC—QHQ(SGS:'J“HQ(&T) (1)

1

1

1 1

I'Ip|/|Me‘-|aH|/|e - Pacyer HeonpeaneneHHoCTn U3MepeHNd TeMnepaTypbl NP NCMOJZIb30BaHNN
3TaJIOHHbIX TEPMOMETPOB, [LJIA KOTOPbIX XapaKTepHbl gpyrue QyHKUnn npeo6pa303ava,
nposoaoAT aHa/1I0rM4YHO BbILLEN3JI0KEHHOMY.

11.7 3HaveHwne
paccyuTbIBalOT No popmyne

conpoTmBneHmaA

rpagyvmpyemoro

TC nipm

Ryplty) = Ry, (t5) + Codt gy + T,

TeMmnepaType &, - R (¢,)

(12)

roe 'y - KoadhPUUNeHT YyBcTBUTENbHOCTU TC 4R /4:, onpenensemsin no ypasHeHntoo HCX TC

npu TemnepaType ¢, ;

3it 7 - MOMpPaBKa, paBHas U3MEHEHUIO TeMnepaTypbl N0 BEPTUKaAJIbHON ocn paboyero obbema
TepmocTaTa unm KannbpaTtopa Mexay cpefHen To4ykon Y3 nosepsemoro TC n aTanoHHoro TC;



3t~ MOMPaBKa, PaBHasA M3MEHEHWIO TeMrepaTypbl MO FOPU3OHTaNbHOW OCKM Mexay 43
nosepsiemoro TC v aTanoHHoro TC (nnu mexay KaHanamm 61oka cyxobsio4Horo kanmbpatopa).

CpeaHee 3HaveHWe COMPOTUBIIEHUS rpadyvpyeMoro TC npu TemnepaTtype ¢, — R, (t,)

paccyUMTbIBAlOT Kak cpefHee apudMeTuyecKoe 3HavYeHMe pes3ysbTaToB U3MepeHus
conpoTussieHna TC npwun rpagymposke no 10.3.1 no popmyne

1 N
Rigs(ex) =E§R‘”' (13)

roe i - 4ncJjo |/|3MepeH|/||7| conpoTmBIeEHNA TC;

By, - pe3ynbTaT i-ro uamepeHmnsa conpotmsnenms TC.

MpumedaHme - MNonpaBkM Ha BEPTMKAJIbHbIA M FOPU3OHTA/IbHbIA FPagueHTbl TeMnepaTypbl
BBOAAT MO pe3ysibTaTaM WUCCAe[0oBaHUN TepMocTaTa B nMoBepo4vHon nabopatopun. Ecnm npwm
noBepke TepMmocTaTa WM KanubpaTopa rpagveHT TemnepaTypbl Obin onpeneneH TosbKO B
BUAEe npenesnoB OTKIOHEHUS TeMmnepaTypbl OT CPefHEro 3HaYeHWUs tap, tapy OO0 ecnn

Hem3BecTHa pAJiMHa YD nosepseMbix TepmonpeobpaszoBaTesiein, TO MOMNPaBKN MNPUHUMALOT
paBHbIMWU HYJI0. [pafVeHT y4nUTbIBalOT TOJIbKO BBEAEHNEM HeonpeaeneHHocTn no 11.8.4.

11.8 brogxeT HeonpeneneHHOCTU W3MepeHun conpoTueneHns TC BKA4aeT B cebs
cnefylouime coctasnsawoume:

11.8.1 CTtaHAapTHYO HeonpeneneHHoCTb, 00yC/IOBNAEHHYIO CyYalHbIMK 3heKkTaMu npu
N3MEpPEeHNsX, BbIMNOJIHEHHbIX B OAHOM W3MepUTESIbHOM Uukie noepsemMbiM TC, wfryz ;)

oueHuBaloT no opmyne

u(7igp 2)

u':rjﬂg,g_j:' = .J_ , (14)
N
J

roe uir, ;) - CKO eanHMYHOro nsmepeHnsa conpotmesieHna TC, onpepesnieHHoe no 9.3;

&; - 4ncno n3mMepeHnin conpoTmeieHns TC B KaXKA0M LMKIIe.

11.8.2 CTaHpapTHYIO HeonpeneseHHOCTb N3MepeHnNn npwv rnoBepke
3/1eKTPON3MePUTESIbHON YCTAHOBKN wuifr, ) PacCCYMNTBLIBAIOT caeaytowmm obpasom:

u(dn) =012, (15)

rne U;: - paclnpeHHada HeonpeaeneHHoCtb wunamMmepeHmna npn i =2, npmneeaeHHasa B

CBNOETENBbCTBE O NOBEPKE YCTAaHOBKU ANA N3SMeEpPEHUNA CONPOTUBIIEHNA TC.
an/IMe‘-IaHI/Ie - Ecnn B cBnpgeTenbCcTBe O noBepKe yCTaHOBKWM YKa3aH npeaen D,OI'IyCKGEMOIZ
norpewHoCcTn i"ﬁrrp' TO CTaHOAQPTHYO HeonpeaeneHHoCTb paCCHNTLIBAOT METOAOM MO TUNMY B

(HopMasibHOe pacripefesieHre) No hopMyne u(dr) =y, 3.

11.8.3 CTtaHOapTHYl HeonpenesneHHOCTb, 06yCNOB/IEHHYIO OrpaHUYeHHONW pa3peLllatollen
crnocobHoCTbIO OTCHYETHbIX YCTPOWCTB 3J/IeKTPOM3IMEPUTESIbHON YCTAHOBKW w{fr.; ),

paccyuTbIBalOT No hopmyne



(B ) = “"g , (16)

roe +a,; - paspellatoLLas cnocobHOCTb YCTAaHOBKMW AN U3IMepPeHUs conpoTuanerms TC.

11.8.4 CtaHpapTHble HeornpenesieHHoCTH, obycnoBsieHHblE BEPTUKAJIbHbIM %
FrOPV30HTaJIbHbIM FpagveHTaMn TeMrnepaTypbl B TepMocTaTe N KannbpaTtope wu(dim ), u(dtzs),

pPaccyYNTbIBAOT MO hopMyam

wldtpy) = 28, u(oepy) = 22 (17)

7 N

rAhetap, +apy- ANANA30OH UW3MEHEHWS MOMPaBOK K TemnepaType, OuUEeHUBaeMbIi
3KCNepMMeHTaNbHO Mpu MoBepke TepMmocTaTa wanm KanuvbpaTtopa. [Ond WUCNOJb30BaHUA
3HAYeHUN *ap, *fapy B OLEHKAX HeoOXOAMMbI AaHHble O TOM, Kak U C MOMOLWbIO Kakux Mo
pa3mepaM TEPMOMETPOB OHU BbISIN MOJTyHeHbI.

11.9 Bioa)xeT HeonpeaeneHHOCTN n3MepeHusa conpoTusnenna TC npencrasneH B Tabauue
3.

Tabnnua 3 - broaxeT HeonpeneNeHHOCTM W3MEepPeHUs COMNPOTUBIEHUA TrpPagyvpyemMoro
TepmonpeobpasoBaTena CONPOTUBIEHNS

NcToYHMK OueHKa CTaHgapTHON KoadpprumeHT Bknag B
HeonpeneneHHOCTH HeonpepeneHHoCTn, Tu1n, BAVNSAHNSA CyMMapHYto
pacnpeneneHue, MeTogunka CTaHAapTHYIO

pacyeTa HeonpeneneHHoCTb

CnyyvainHble 3 PeKThbl Tun A, HopMasibHoe 1

Npyi U3MepeHnn pacnpeneneHue, (), ©iigh 2-5)
11.8.1

MoBepKa n3mMepunTenbLHON Twn B, HopMmasibHoe 1

yCTaHOBKMY pacnpeneneHue, u(dn), 11.8.2 2y

Pa3peluatoLasn Twn B, paBHOMepHOe 1

CcnocobHOCTb pacnpeneneHve, ufén), 11.8.3 u(ry)

n3mMepuTensHoOm

yCTaHOBKM

Mepenan TemnepaTtyp no Twun B, paBHOMepHoe

BEPTUKAJILHON ocu|pacnpenenexve, uisig), 11.8.4 s Cou(Bip)

paboyero obbema

lMepenan TemnepaTtyp Mo Twn B, paBHOMepHoOe

FOPU30HTaNIbHOW ocu|pacnpeaeneHne, uiity,), 11.8.4 'y Cou(Bepy)

paboyero obbema (nmbo

MexXay  KaHanamu B

6noke)

11.10 CyMmmapHyto CTaHOapTHYIO HeornpeneneHHoCcTb n3MmepeHns conpoTtusnieHna TC u, (R
oLeHuBaloT no opmyne

g (Ry) = ofu” (p o)+ (B ) +2? (Brg) + O3 (Bepy) + CFu (Bepy) - (18)
11.11 CymMmMapHyto CTaHOAPTHYIO HeonpeneneHHoCTb u (&) N pacMPEHHYIo

HeonpeneneHHOCTb i/ noBepkn TC B KaxAoW TemnepaTypHOW TO4YKe pacCyYMTbIBAOT MO
dopmyam



wo (R) = o CRul (e, ) +ul () (19)

U =ku, (R), (20)

roe i - KoaguumneHT oxesaTa.
11.12 Pe3ynbTaT NOBEpPKHMU

Mpu k=2 conpoTuBneHne rpagympyemMoro TtepmornpeobpasoBaTensa npu TemnepaType &,
HaxoOUTCA B WHTepBaJsie R (f,)*17 C BepoATHOCTbIO 95% B NpeaAnosiodKEeHUU HOPMaJIbHOro

3aKOHa pacnpegeneHus. HeonpepeneHHocTb noBepkn TC B eAuMHULAX TemnepaTypbl
PacCYMTbIBAOT AeSleHNeM [/ Ha KO3 MULMEHT YyBCTBUTENbHOCTY .

12 PacyeT pacluMpeHHOW HeomnpepesieHHOCTU NOBepKu TepMmonpeobpasoBaTenen
CONpPOTUBJIEHNA B pernepHon To4Yke

12.1 3HaveHne TeMmnepaTypbl PenepHoil TOYKM tg U PaACLUMPEHHasi HeornpeneneHHOCTb
3TOro0 3HaYeHus Ultg) LO/DKHBI ObITh NprBEAeHbl B CBUAETENLCTBE 06 aTTecTaunm yCTaHoBKM

C aMnyJsion ANs peanvsauunm penepHon Touku. CTaHOapTHYIO HeoNpeneneHHoCTb TeMNepaTypbl
u{tg) PACCUNTLIBAKOT MO hopmysie

ultg)=Ultg)/2. (21)
12.2 Biog)XeT HeonpeaeneHHoCTU n3MepeHns conpotussieHns TC COCTaBNAOT aHaIOMUYHO
11.8-11.9. CTaHOgapTHYIO HeomnpeneneHHoCTb, 00yC/OBAEHHYIO CAyYalHbIMU dheKTaMu npwu
N3MepeHusax, paccymTbiBaloT no qopmyse (14) kak CKO cpepgHero 3HayeHusa pe3ynbTaToB
n3mepeHuin conpoTuesieHna TC B  penepHorM Touyke. CyMMapHylo CTaHOApPTHYIO
HeonpeneneHHOCTb u,{R;) paccynTbiBatoT No opmyne (18). B 6logxeT HeonpeaeneHHOCTU He
BKJIIOMAIOT  CTaHAapTHble HeonpeneneHHocTH, obycrnoBneHHble BEpPTUKAJIbHbIM 7
rOPU30HTaNbHbLIM FrPagneHTamMum TemnepaTypbl B 610Ke.

12.3 CymMmmapHylo CTaHOApPTHYIO HeonpeaeneHHoOCTb u (R4 ) M pacWMpeHHYIo
HeonpeaeneHHoCTb L, nosepkn TC B pernepHOn To4YKe onpenensoT No popmMynam

4o (Rg) = o[ Chul () +ul (R (22)

UfP =kHC(RﬁJ), (23)

roe i - KoagpuumneHT oxesaTa.
12.4 Pe3ynbTaT NOBEpPKMU

Mpu i =2 3HaYeHMe CONPOTUBNEHNS rpasympyemMoro TC npu TemnepaType ¢4 HAaXOAUTCH B
MHTepBane R, +I/ BepPoOsAITHOCTbIO 95% B NPEeAnosioXXeHWM HOPMasbHOrO  3aKoHa

pacnpegeneHns BepoATHOCTU. HeonpeneneHHoCTb noBepkn TC B eAMHULIAX TemrepaTypbl
PacCcYNTLIBAOT Ae/leHNeM {7 Ha KO3(MULNEHT YyBCTBUTENbHOCTY ;.

13 OcdhopmMneHue pesynbTaToB NOBEPKMU

13.1 B npouecce NnoBepKn rMoBepuTENb OO/KEH BECTU NPOTOKOJ MOBEPKMW, BKJIOYAKOLWMNNA B
cebsa cnepywoume gaHHble: HaumMmeHoBaHMe n Tun TC, cepuinHbin HoMep TC (nan naptum TC),
paboynn gunanasoH Temnepatyp TC, ycnoBHoe obo3HayeHne HCX, HanMeHOBaHMe 3aKa34duka,
OaHHble WN3MEpPEHUN, 3aKJIloYeHMe O TroAHOCTW, JdaTy MOBepKu, (aMUInio MNOoBEPUTENS.



[lonyCcKalTCs KOMMbIOTEPHbIE 3aMnCK 1 XPaHEeHWe NPOTOKOJ1a NOBEpPKU.

13.2 Mpn NONOXUTEsIbHbIX pe3ysibTaTaxX MOBEPKW Ha CooTBeTCcTBMe ponyckam no FOCT
6651 Ha kopnyc TC HaHOCAT KNenmMo uam oPOpPMASAIOT CBUOETENLCTBO O MNOBEPKE, B KOTOPOM
yKa3blBalOT HauMmeHoBaHue u Tun TC, cepuiHbin Homep TC (unum naptum TC), paboynin
anana3oH Temnepatyp TC, ycnoBHoe obo3HadeHme HCX, knacc gonycka M CpOK OENCTBUSA
cBupeTenncTBa. [Nlognucb NoBepuTens yoocToBEPAT OTTUCKOM NOBEPUTENLHOIO KJienma.

13.3 Tlo corsacoBaHUiO C 3aKa34YMKoOM B CBUAETENbCTBE O TrOBepKe [O0MnyckaeTcs
yKa3blBaTb pe3ysbTaTbl W3MEpPEeHWUn, NOoJIydeHHble TMpu MPOBEAEHNN MNOBEPKU, U UX
HeonpeaeneHHoCTb.

13.4 Tlpn noBepke, BKJWYawwen B cebs rpaayvpoBky TepmornpeobpasoBaTens
COMNpPOTUBJIEHMNS, BbIAAOT CBUAETENIbCTBO O MOBEPKeE, coAep Kallee cienyroumne gaHHble:

- Tun TC, cepuintHbin HoMmep TC (nnn naptum TC), Anana3oH TeMmnepaTyp;
- Tabnnuy 3HaveHnn conpoTmeneHns TC Npu Bcex TeMnepaTypax rpagynpoBKu;

- pacClWMPEHHYI HeornpenesieHHOCTb W3MepeHuss conpoTueieHnsa TC B KakaoMn
rpafyMpoBOYHON ToYKe NMB0 B pasnnyHbIX AMana3oHax TemnepaTyp;

- MHTEepnosIiUMOHHYI0 3aBUCUMOCTb COMPOTUBAEHUE - TemriepaTypa, OnpeneeHHYl Mo
pe3yfbTaTaM rpafyMpoBKN C yKa3aHMeM Bcex KoddduumeHToB nonnHoma KanneHpapa - BaH
Oto3eHa (KBO) nnbo MTLL-90;

- CPOK OEeNCTBUS CBUOETENbCTBA;
- MOAMNUCb U KNEAMO NOBEpUTeNs.

13.5 Mpu oTpuLaTesNbHbIX pe3ysbTaTaX MOBEPKU OTTUCK MOBEPUTENbHOIrO KfeMa racsaT
UNWN aHHYNPYIOT CBUAETENLCTBO O MOBEPKE U BblAAT U3BeLLEeHWe 0 HenpuroaHoctTn TC ¢
yKa3aHueM Npu4mnH.

MpunnoxeHne A
(pekomeHpgyemoe)

MeToauka nocTpoeHusn qu,uBup,yaanoﬁ 3aBUCUMOCTHU CONMpPOTUBJIEHUNEe - TeMnepaTypa
ANA NNaTUHOBbIX TepMonpe06pa303aTene|7| conpoTuBNeHnsa

A.1 TpagyunpoBky TC ”n NoCTpOeHME WHAUBUAYAJSIbHOWN 3aBUCUMOCTU COMPOTUBJIEHUE -
TemMnepaTypa NPOBOAAT KaK COCTaBHYK 4acTb MOBepKM ANa naatuHosbiX TC, TpeboBaHMSA K
TOYHOCTU KOTOPbIX OT/nYatTcsa oT TpeboaHmnm TOCT 6651.

A.2 TpapympoBky TC npoBOOAT C/AMYEHUEM C 3TasoHHbIM TC B TepMmocTaTax Wan
KanubpaTopax nan namepeHmnem conpoTmasieHns TC B penepHbIX TOYKaX.

MpnmedaHne - B npunoxeHun [ npuvBeneH npuMep OUEHMBAHUA HeonpeneseHHOCTU
rpanyuposku TC B cyxobnovyHoMm kKanmbpaTtope npu Temnepatype 400 °C.

A.3 [Ona nocTpoeHUs WHAUBMAOYAJIbHOW 3aBUCMMOCTW COMPOTUBNEHME - TemnepaTypa
naatuHoBbiX TC NMpuUMeHAT ABe OCHOBHble Mogenu: yHkuuio KanneHpapa - Badn [io3eHa
(KBO) v metoamky MTLU-90. OaHHble Moaenn peasnn3oBaHbl B BGONbLUMHCTBE COBPEMEHHbIX
BTOPUYHbIX NU3MepPUTENbHbIX TepMonpeobpa3soBaTenen.

A.4 Ona nnatuHoBbix TC Mopenbio, Hambonee TOYHO peanusylolen MeXAYHapoOHYHo
TeMnepaTypHylo wWwkany, cyntaioT MeToamky MTLU-90. dyHKuma KanneHpapa - Bad [io3eHa
(byHKUMa KBIO) npenctasngeTr cobonm annpokCcMMmMpylollyto Mogesib, KOTopas wuMmeeT
HeyCcTpaHUMoe cucTeMaTudeckoe OTKAoOHeHne oT MTLI-90, orpaHu4uMBatloLlee TOYHOCTb
n3MepeHusa TemnepaTypbl NAaTUHOBLIM TC. CucteMaTnyeckoe OTKAOHeHUe pyHKuun KBL, oT



MTLU-90 pnsa pasnnyHbiX AMana3oHoOB TeMrnepaTyp NpeacTaB/ieHo Ha pUCyHKe [.1 npunoXxxeHuns

.
A.5 MocTtpoeHue byHkuun KanneHpapa - BaH [ilo3eHa
A.5.1 ®dyHKkuna KB nmeeT cneaytownm sBua;:

Ona pnanasoHa TemnepaTyp oT MuHyc 200 °C go 0 °C:
Ry = R[1+ Az + Bt % + Clz -100°C)e> ). (A.1)
Ona apnanasoHa Temnepatyp oT 0 °C po 850 °C:

R, = Ry(1+A¢ + By, (A.2)

roe X - conpotmsneHme TC, OM, npu TemnepaTtype ¢ °C;
Ry- conpoTtumsneHue TC, OM, npu TemnepaTtype 0 °C.

Ons onpefeneHns YeTblpex HEN3BECTHbIX KO3(PMUUNEHTOB &y, 4, &, ' B opmynax (A.1),

(A.2) HeobxoauMbl pe3synbTaTbl FpagynpoBku TC Mo KpalrHen mepe B Tpex To4kax Bbiwe 0 °C un
B oHOM TOoYKe Huxe 0 °C.

A.5.2 TOYHOCTb WHTEPNONAUMOHHON  (PYHKLUM  3aBUCUT OT  HeonpeneneHHoCcTn
rpagymnposkm TC B TeMnepaTypHbIX TOYKAX, OT 4YuCSa TOYEK N MHTEpPBasia TeMnepaTyp Mexay
TOYKaMMU.

A.5.3 MeTog noctpoeHusa oyHkumm KB npyu MMHMUMANbHOM 4Yuciie TeMrnepaTypHbIX To4YeK
peKkoMeHayeTCa MUCMNosib30BaTb TOJIbKO Npu rpagyumposke TC B perepHbIX Todkax ambo npu
rpafynpoBKke B BbICOKOCTabuAbHOM  >KMOKOCTHOM TepMocCcTaTe B Y3KOM [AManasoHe
TeMnepaTyp. PekomeHayeTcs npoBecTn rpafnynposky npu temnepaTtype 0 °C u B ABYX TOYKaX
paboyero gmana3oHa Bbiwe 0 °C C NpMMepHO paBHbIM MHTEPBAJIOM TeMmnepaTyp W npu
TemnepaTtype HuXHero npepena TC, ecnum 3T1oT npepnen Huke 0 °C. HeonpepeneHHOCTb
N3MepeHHon TeMmrnepaTypbl ObICTPO BO3pacTaeT NpPU 3KCTPaNoOaAUMM WUHTEPMNOAALMOHHOMN
dyHKuMm. Mo3ToMy >3KCTpanonauusa ponyctuma He 6onee 4yem Ha 20 °C 3a npegesns
rpagympoBOYHOro Avara3oHa.

A.5.4 Tlpn wucnonb3oBaHUM [nsa rpagymposkn TC kKannmbpaTopoB WAM TepMOCTaTOB B
AnanasoHe TemnepaTyp cBbile 300 °C pekoMmeHayeTCa NPoBEeCTU rPagynpoBKY HE MeHee 4YeMm
B NATW TeMnepaTypHbIX TO4YKax C WHTepBasioM He 6Gonee 50 °C. B paHHOM crnyyae
WHTEPNONALUNOHHYIO (QYHKLUUIO pPacCcYNTbiBAIOT C MOMOLLbLIO anmnpokcMMmaumm no metony
HauMeHbLUNX KBaApPaTOB.

A.5.5 B gnanasoHe TemnepaTtyp oT 0 °C go 160 °C kKpuBu3Ha pyHKUun KB, o4eHb Mana.
Onsa nonyvyeHna NHTepnosiAUNOHHON (PYHKLUKN peKoMeHOyeTCca NPUMEHATb B 3TOM Juarna3oHe
bonee s3KoHOMUYHbIN MeTOon MTLU-90 (cMm. A.6) C MCNOSIb3OBaAHMEM OLHOMN rpafynpPOBOYHON
To4ukM, Kpome 0 °C, Ha KOHLEe AMmanasoHa 1, ecam 3To Heobxoanmo, 3aTeM annpoKCUMMPOBaATh
Mosly4eHHbIN NosnHoM yHKumnen KBL.

A.6 MeTtopn MTLL-90

A.6.1 MeToa NOCTPOEHUSA NHTEPMONALUMOHHON 3aBUCUMOCTU A8 nnaTuHoBbLIX TC no MTLU-
90 ocHOBaH Ha MCMOJIb30BaHUN ABYX CTaHAAPTHbIX PYHKLUUN OTHOCUTENbHbIX COMPOTMBIEHNN
W, (Top), onpepeneHHblX B MHTepBasax TemnepaTtyp oT 13,8033 mo 273,16 K n ot 0,01 °C po

961,78 °C wn npeacTtaBasiowmx cobon MOAMHOMBI BbICOKMX CTEMEeHEN C W3BECTHbIMU
KoahpuumeHTamum [1]:

12 !
oT 13,8033 00 273,16 K: W[ I, (Tyg1] = 4y + 3 4 (T F2T3 16 K)o 1 (A.3)
=1

15




2 [TQD fK—754,15:|i’ (A.4)

o1 0 °C B0 961,78 °C: W, (Tp) =g + 205 o
=]

KO3(pULNEHTbI PYHKLNIA NMEDT cneaylolmne 3Ha4YeHns:
4y =-2,135347209;
4 -3,1832472;
4y =-1,80143597;
4, =0,71727204;
4, =0,50344027;
A5 =-0,61899395;
4, =-0,05332322;
47 =0,28021362;
4 =0,10715224;
A =-0,29302865;
4y =0,04459872;
4y =0,11868632;
4, =-0,05248134;
¢y =2,78157254;
¢, -1,64650916;
Cy =-0,13714309;
¢y =-0,00649767;
¢, =-0,00234444;
¢’ =0,00511868;
C; =0,00187982;
¢ =-0,00204472;
¢y =-0,00046122;
¢y =0,00045724.

A.6.2 OTHOCKTeNIbHOEe comnpoTuBeHMe naaTuHosoro TC npu TemnepaType Ty onpenensioT
KaK OTHOLUeHMe CconpoTmBAEeHUs Tepmornpeobpa3osaTtens npu TemnepaTtype Toy K
COMPOTUBIIEHNIO B TPONHOWM TOYKE BOAbI MO hopmyne



W (Ton) = R(Tog)/ R(27316K) . (A.5)

NHTepnonsaLMOHHYIO 3aBUCUMOCTb OTHOCUTENLHOro cornpoTueieHna TC oT TemnepaTypsbl
PacCYNTBLIBAOT Kak CyMMy CTaHgapTHon pyHkumm (A.3) namn (A.4) n GyHKUUN OTKAOHEHUS MO

dopmyne

W(Ton) =W, (Tap) + AW (Ton) - (A.6)

Bua dyHKUnn AW (T, onpenenieH AN Ka)4oro temnepaTypHoro gvanasoHa MTLU-90 u
npuseneH B Tabnnue A.1. KoadhdpuumeHTbl GYHKUUM pPacCHUTbLIBAOT MO pe3yibTaTam
rpagynpoBKN B OCHOBHbIX pernepHbiX Toykax MTLU-90. NepeyvyeHb pernepHbiX TOYEK U 3HAYeHUs
nx TemnepaTyp npueepeHsl B 6.5.1.

Tabnvua A.1 - Bua yHKUMN OTKJIOHEHMS U FPagynpoBOYHbIE TOYKN B Pa3IMYHbIX AMana3oHax
TemnepaTyp

dunana3oH (pafynpoBOYHbIE Bung dyHKLMKM OTKNOHEHUA
TeMmnepaTtyp, °C TOYKU

-189,3442-0,01 Ar, Hg, TTB a[W (Tog) — 1]+ B[ (Tag ) — 1]ln W (Tg)

-38,8344-29,7646 Hg, TTB, Ga Q[W(TQD:' _1]+b[W(?§D) _1]2

0,01-29,7646 TTB, Ga alW (T -1

0,01-156,5985 TTB, In allF (T -1

0,01-231,928 TTB, In, Sn G[W(?BD) _1]+5[W(Tg[|) _1]2

0,01-419,527 TTB, Sn, Zn G[W(?BD) _1]+5[W(Tg[|) _1]2

0,01-660,323 TTB, 5N, Zn, Al | a¥ (Tog) =11+ S (Tyo) ~ 1 + el (Tog) ~ I

0.01-961,78 TTB, SN, 20, Al AG | ali (Tyg) 1]+ 5[ (Ty0) ~ 117 + <l (Tn) ~1F +
+ d[W (T ) - W (660,323 °C)]

MpumeyaHme - B Tabnuvue npuMeHeHsbl cneaytoline o6o3HavYeHus:

TTB - TpoHasa Touka BoAabl; Hg - TponHaa Toyka pTyTn; Ga - ToOYKa NaaBseHua rannms; In -
TOYKa 3aTBepAeBaHUA MHAUA; Sn - TOYKa 3aTBepheBaHUA 0JI0Ba; Zn - TOYKa 3aTBepheBaHus
UMHKa; Al - TouKa 3aTBepAeBaHMA alloMUHNA; Ag - TOYKa 3aTBepaeBaHus cepebpa; «, &, ¢, 4
- KO3(pPUMLUMEHTbl PYHKLUN OTKIJIOHEHUA.

A.6.3 [lonyckaeTcsl MCNONb30BaTb ONA pacyeTa KOIPPUUNEHTOB PYHKLWUA OTKIOHEHUSA
OTHOCUTENIbHbIE COMPOTUBJSIEHUS, MOJIYYEHHbIE C/ANYEHMEM B TepMocTaTaxX C 3TaJIOHHbIM
[o6pa3uoBbiM] TC B Mpedenax 3afaHHOro gnanasoHa TeMnepaTyp.

MpunoxxeHne b
(cnpaBo4Hoe)

PeKomer,yeMble cpeabl ANnAa XUNAKOCTHbIX TepMoCTaToB

Tabnuua b.1 - Paboyasa cpena B TepMoCTaTax U XapaKTepHbIN Oas Hee paboynnm gmana3oH
TemnepaTyp




Cpena OwnanasoH TemnepaTyp B rpagycax Lenbcus
FanoreHcogep»xawme yrnesogoponbl OT1-150 po -70
CnnnkoHoBbIEe Macsia OT1 -10 po 315
Jlerkne MmmnHepasbHble Macna Ot -75 po 200
Bopa OT0 oo 95
GIT (Ga - 62%; In - 21,5%; Sn - 16%) OT 15
Cyxune pnronabl OT1 75 po 850
PacnnaBneHHble conu OT1 200 mo 620
XXunagkoe 0510BO OT1 315 no 540

MpumedaHune - GIT He 3akmnaeT npuMmepHo go 2000 °C, HO MOXeT NoBpeanTb HEKOTOpbIe
MaTepuanbl, T.K. CMa4YMBaeT MOBEPXHOCTb W CHUMaeT C Hee okcui. ANOMUHUAN 1 cepebpo
noABepralTcs 3p03UnN MefJIeHHO NpU KOMHATHOM TeMnepaType u 6bICTpO Npu TemnepaType
cebile 100 °C. Ctanb Mmapok 304 n 316 MoXXeT HaxoAuTbCHA B KOHTakTe ¢ GIT Ha Bo3ayxe npu
406 °C B TeyeHme 520 cyT 6e3 noepexaeHuin. MakcumanbHasa TemMnepaTypa KOHTakTa CO
cTanblo Mapok 304 n 316 poskHa 6bITb 650 °C.

MpunnoxxeHne B
(cnpaBo4HoOE)

Mpumep oueHKMU pacLUMpPEeHHON HeonpeaesieHHOCTU NoOBepKU TepMonpeobpasoBaTenen
CONpPOTUBJIEHUSA Knacca A npu TemnepaTtype 95 °C ¢ npuMeHeHueM XXUAOKOCTHOro
TepMocTaTa

B.1 UHdopmauusa o noBepseMoM TepMmonpeobpasoBaTene conpoTuBsieHUs

Tepmonpeobpa3oBaTesb conpoTunenmna tuna TCI. YcnosHoe o6o3HaveHmne HCX - Pt 100.
Knacc A no NOCT 6651. Jonyck npun 95 °C 0,34 °C.

B.2 CpepncTrBa U3MepeHUn, UCnoJsibyeMbie npu nosBepke

B.2.1 BopsaHOM TepMocCTaT

HecTabunbHoCTb TeMnepaTypbl &, = +0,02 °C.

HepaBHOMepHOCTbL TemnepaTypbl B paboyem obbeme ar =+0,01 °C.
FnybuHa norpy>xeHumsa TC 350 mm.

B.2.2 dTanoHHbLIN TepMonpeobpa3oBaTesib CONPOTUBJIEHUA

PacwnpeHHas HeonpeaeneHHOCTb (MK AoBepuTeibHas NOrpewHoCTb NPpY 4OBEPUTESTIbHON
BepoATHOCTU 95%) npmn TemnepaType 100 °C 7, =+0,12 °C (1/3 ponycka TC).

HecTabunbHOCTb 3@ MeXXMNOBEpPOYHbIN NHTepBan a, = +0,05 °C.

B.2.3 MoOCT NOCTOAHHOIo TOKa

Mpenen oCHOBHOW AOMNycKaemMoun norpewHocTn «, ==+0,002 Om.

CKO pe3ynbTaTa nsMepeHusa conpotmeneHnss 100-omHoro TC B noBepoyHon nabopatopum
npu Temnepatype 95 °C uin,; ) =0,005 Om.

B.3 Biopg>keT HeonpeanesieHHOCTHU

Bloo)keT HeonpeneseHHOCTU M3MepeHus TemnepaTypbl B TepMocTaTe npefcTaBsieH B



Tabnnue B.l1. BrogxeT HeonpenesieHHOCTU W3MepeHus ConpoTmBrieHNs noeepsemoro TC

npeacTtasneH B Tabnnue B.2.

Tabnnua B.1 - bloa)xeT HeonpenesneHHOCTN N3MepeHns TeMnepaTypsbl B TepMocTaTe

HeornpeaeseHHOCTb TeMmnepaTypbl
uglty), °C

NCToO4YHMK HeonpeneneHHOCTN U OueHka KoadhpunumneHT Bknag B
MeToj pacyeTa CTaHOapTHOM B/INSAHNS CYMMapHYto
HeonpeaeneHHoCTn CTaHOapPTHYIO
HeonpeneneHHOCTb
CnyyvanHble 3 heKThl npwu 0,0022 1/0,385 0,0058
n3MmepeHun (No NATN N3MepeHnsam)
2 (rigp—5) = 10(iap ) /3
HecTtabunbHoCTb TeMmnepaTypbl B 0,0116 1 0,0116
TepMmocTaTe
1(E) = Agp £ 3
panyvpoBKa 3TaJIOHHOro 0,06 1 0,06
TepMonpeobpasoBaTens
u(Bt,) =1, 12
neKkTpomsMepuTesibHas yCTaHOBKa 0,00067 1/0,385 0,0017
w(Br,) = fig I3
HecTtabunbHOCTb 3TaJIOHHOro 0,0289 1 0,0289
TepMmonpeobpasoBaTens 3a
Me>XMNOBEPOYHbIN MHTEPBaN
ul(dty) = a, /-3
CymMmapHas CTaHOapTHas 0,068

Tabnnua B.2 -

TepMmornpeobpa3zoBaTesns CONPOTUBNEHMS

BiooxeT HeonpeneneHHOCTU W3MEpPEeHUs COMPOTMBJIEHUS [OBEPSEMOro

HeornpeaesieHHOCTb COMPOTUBNEHUS
u(Fp), OM

NCTOYHNK HeomnpeaesieHHOCTH OueHka KoadhpunumeHT Bknapn B
CTaHOapTHOM B/INSAHNS CYMMapHYto
HeonpeaeneHHoCTn CTaHOaPTHYIO
HeonpeneneHHoOCTb
CnyyvanHble ahpPeKThl npwu 0,0022 1 0,0022
n3MepeHun
8 (Piap—s) = 8 ) 5
AneKTpomsMepuTesibHas yCTaHOBKa 0,00067 1 0,00067
w(Bry) = Ay 13
Nepenang TemnepaTtyp B pabodem 0,0058 0,385 0,0022
obbeme
u(dtp)=ap i3
CymmapHas CTaHOapTHas 0,0032

B.4 PacyeTr CcyMMapHOM CTaHOAPTHOM HEOoNpeanesieHHOCTU NOBEepPKH

CyMMapHYyl0 CTaHOAPTHYIO HeonpeaeneHHOCTb MOBEPKU paccHUTbIBAlOT Mo gopmyne (19)

npw = 0,385 OM/°C.



1,(R) =0,0262 Om.

B.5 PacwumpeHHana HeonpepesieHHOCTb NOBEPKHU

Mpn i=2 pacwmpeHHasa HeonpeneneHHoCcTb nosepku i =0,0524 OM. PacwmpeHHas
HeonpeneneHHoCTb NOBEPKU B TeEMMepaTypHOM 3KBuBasieHTe T/, =0,136 °C.

BbiBoa:
KoMnnekc cpencTs NoBepku npurofeH anga nosepkm TC knacca A npu TemnepaType (95+3)
°C (no 6.8 pacwmpeHHasa HeonpeadeseHHOCTb MOBEPKU AOJ/IKHa BbiTb MO KpalHen mepe B ABa

pa3a MeHblUe Agornycka noeepseMbix TC). 3aknyeHne o rogHocTn TC OosKHO 6bITb BblgaHO
Mpun yC/I0BUWN BbIMOIHEHNS COOTHOLLEHWIA

dR
(Rp (£x) ~ Ryex (2) +U}“’E AL

(B1)

dR
(Rp(t,) — Ryes (650 ‘U)fE 2 =iy,

roe &;.(¢,) - cpegHee 3HadeHne conpoTueieHns nosepsemoro TC, Om;
t,- CpefiHasa TeMnepaTypa, N3MepeHHas 3TaNoHHbIM TC, °C;
Ry (8,0 - 3HaYeHune conpoTumeieHna TC no HCX npu TemnepaTtype ¢,, OM;

77 - paCcluMpeHHasa HeonpeaeneHHOCTb pe3ysbTaTa u3MepeHnsa conpotmeneHnsa TC, paBHas
ana naHHom nabopatopum 0,0524 Om;

4R yyBCTBUTENbHOCTb TC no HCX npu TemnepaTtype 95 °C, paBHasa 0,385 Om/°C;

P

& - ponyck TC no F'OCT 6651 npu TemnepaType ¢,, °C.

MpunnoxeHne I
(cnpaBo4HoOE)

MpumMmep pacyeTa pacLUUPEHHON HeonpenesIeHHOCTU rpaayupoOBKU
TepMonpeoOpa3oBaTesie CONPOTUBJIEHUA B Cyx06/10MHOM TepMocTaTe npu
TemnepaTtype 400 °C
.1 Nudopmauusa o rpagympyeMoMm TepMmonpeodpasoBaTesie CONMPOTUBJIEHUA

TepmonpeobpaszoBaTesnb conpoTueseHna mogenn TE 065 Tuna Pt 100, ¢pmupma Rosemount,
anameTp kopnyca 6,35 MM, gnnHa norpy>kaeMmon 4yactm 350 mm,

TpeboBaHUSA K pacClUMPEHHON HeonpeaeneHHOCTU U3MepeHun npu TemnepaTtype 400 °C:
+0,46 °C.

M2 Cpepncrea usMepeHumn, ucnosibyembie npum rpagympoBke
2.1 Cyxobno4HbIN TepMmocTaT mogenn 9173, dupma Hart Scientific:
- 6nok D npu TemnepaTtype 400 °C,

- HeCTabuIbHOCTb TeMnNnepaTypbl B 610Ke B CTauMOHapHOM peXxunme



Ay =+0,01 °C;

- nepenag TeMmnepaTyp Mexnay KaHanamu 650kKa (pafnanbHbll FpagueHT TemMnepaTypsbl)
ap =*0,025 °C;

- M3MeHeHme TemnepaTypbl B N30TEepMUYECKON 30He 6ioka (BepTMKasibHbIA rpaguneHT
TemMnepaTypbl Ha AanHe 60 MM OT AHa KaHana ) ap, =+0,25 °C;

- rnybuHa norpy»xeHus TepmonpeobpasoBaTesns CONpoTuBeHns B 6,10k TepmocTaTa 203
MM.

[.2.2 2TanoHHbIN TepMmornpeobpasoBaTenb comnpoTuBaeHna Tuna ITC-100 3-ro pa3psaa,
"BHWAM wum. O.N. MeHnpeneesa", p[osepuTesibHas MOrpewHoOCTb MpU  LOBEPUTESIbHOM
BepoATHOCTN 95% npwn 420 °C T7, =+0,07 °C, HeCcTabnNbHOCTb 32 MEXMOBEPOYHbIN NHTEpBan

a, =*0,01 °C.

2.3 MoCT nocTosfHHOro Toka "Super Thermometer 1590", cdwmpma Hart Scientific. Mo
cneundukaumm mM3rotosuTena Oas BXOLHOro conpoTussieHuss oT 25 pgo 400 Om npwum
ncnosib3oBaHUM onopHon Mepbl 100 OM KM K3MepuTesbHOro Toka 1 MA OTHOCUTENbHasd
MOrpeLwHoCTb HOpPpMUPOBaAHa Kak 6-10-6 (6 ppm), 4YTO MPMBOOUT K pPaCLUNPEHHON

HeonpenesieHHOCTU n3MepeHnn ana conpotussieHns 250 Om (cooTBeTcTBYlOWero 400 °C) T/, =
+0,0015 Om.

CKO pe3ynbTaTa M3MEpPEHUa COMpPoOTUBIEHUS B rmoBepoyHown nabopatopum "BHUUM wum.
O.N.MeHnpeneesa" gona TC HOMUHasbHbIM conpoTumeiaeHnemMm 100 Om npu TemnepaType 420 °C,
paccyMmTaHHOro no pesynbtatam 100 M3MepeHU B pernepHor TOYKe 3aTBepAeBaHMA LUHKA
(Bpema uHTerpupoBaHmsa 12 ¢, BpeMsa Ka)xAoro otcyeTa nMpu ABYX HanpaBfieHUsax Toka 2 ),
uir,y ) =0,004 OMm.

.3 PesynbtaTtbhl U3MEePEHUN

dTasIoHHLIN TepMonpeobpa3oBaTenb conpoTuBaeHus 3TC-100 6bia MOAK/OYEH K OLHOMY
M3 KaHalloB M3MepuTesIbHOro MoCTa, M B nporpamMmy 6biin BBeAEHbl KOI(PPULMEHTbI
WHTEePNOAALMOHHON 3aBUCMMOCTN CONPOTUBAEHME - TeMnepaTypa no MTLU-90. Takum obpaszom,
9TC-100 peructpupoBan TemnepaTtypy KanmbpaTtopa B rpagycax Uenbcusa. K gpyromy kaHany
MocTa 6bi1 nogkatoveH noepsiembln TC. Bpemsa nHterpupoBaHus 6bisi0 yCTaHOBAEHO Ha 12 ¢,
BpPEMA KaXOoro oTcyeTa Mpu ABYX HarnpaBieHUsAX ToKa - Ha 2 €. Takum obpasoMm, KaKabln
pe3ynbTaT, NpuBEeAEeHHbIN B Tabauue, NoNyyYeH Kak cpefHee 3Ha4YeHne U3 pesysbTaToB LWecTun
n3MepeHun. MNMposeneH MNonepeMeHHbLIn OTCHET MOKa3aHMW 3TaslIoHHOro m nosepsiemoro TC.
PesynbTaTbl NpuBeneHsl B Tabnanue I.1.

Tabnuua .1 - PesynbTaTbl UaMepeHnin

Tepmonpeobpa3oBaTesb 9TC-100 TE 065 Pt 100
N3mepsaemasn BesndmHa 7, °C &, 0mMm
Pe3ynbTaTbl n3MepeHnin 400,0152 247,0673
400,0186 247,0692
400,0203 247,0705
400,0196 247,0689
CpepnHee apudpmMeTmyeckoe 3Ha4YeHne 400,0184 247,0681
L ~frins C 0,0051

.4 brop>xert HeonpeaesneHHOCTHU

Biog)xeT HeonpeneneHHOCTN U3MepeHns TemnepaTypbl B 6/10ke npenctasseH B Tabnuvue



r.2.

Tabnvua .2 - BloaXxeT HeonpeneneHHOCTU N3MepeHns TemnepaTypbl B 61oke

NCTOYHMK HeonpeneneHHoCTn n OueHka KosdhpuumneHT Bknag B
MeTo/[ pacyeTa CTaHAapTHOM BJINSAIHNA CYMMapHY0
HeonpeneneHHoCTn CTaHOapTHYIo
HeornpeneneHHoCTb
CnyyanHble 3 eKThl npu 0,0016 1/0,35 0,0047

n3MepeHnn (I‘IO wecTtm VI3MepeHI/IF|M)
% (igp—s ) = % (s ) 6

HecTtabunbHOCTb TeMmnepaTypbl B 0,0015 1 0,0015
6noke
()= (e — tyn )/ 2003
MpanyvpoBkKa 3TasioHHoro TC 0,035 1 0,035
wifit,) =17, 12
AneKTpomsMepuTesibHass YCTaHOBKa 0,0008 1/0,35 0,0023

(no cneundukaumn)
wl(dr) =T, /2

HecTtabunbHoCTb 3TasioHHOro TC 0,0058 1 0,0058
w(Bir) = a, I3
CymMapHas CTaHOapTHasd 0,036
HeonpeneneHHoCTb N3MepeHuns
TemnepaTypbl
u (i), °C

broo>XxeT HeonpeneneHHOCTU U3MepeHnsa conpoTueneHmna nosepsaemoro TC npeacTasBsieH B
Tabnunue IN.3.

Tabnuua .3 - BlogXeT HeonpeneneHHOCTU W3MEpPeHUs COMpOTUBJIEHUS MOBEpPSAEMOro
Tepmonpeobpa3oBaTens

NCTOYHMK HeonpeneneHHoCTu OueHka KoadhpuumeHT Bknag B
CTaHAapTHOM BJINSAIHNA CYMMapHYo
HeonpeneneHHoCTn CTaHOapTHYIO0
HeornpeneneHHoCTb
CnyyvanHble 3 eKThl npu 0,0016 1 0,0016

n3MepeHnn (I‘IO wecTtm VI3MepeHI/IF|M)
% (igp—s ) = % (rign ) /6

AneKTpomsMepuTesibHasa yCTaHOBKa 0,0008 1 0,0008
wldn )=, 12
Mepenan TemnepaTyp no 0,1471 0,35 0,0515

BEPTUKaJIbHOW OCK

u(Btp)) =ap /3
Mepenan TeMmnepaTyp Mexay 0,01471 0,35 0,0051
KaHanamu B 6n1oke

u(dtpy) =apy i3

CymmapHas CTaHOapTHad 0,0518
HeonpeneneHHOCTb CONPOTUBIIEHUS

u (Ry), OM




r.5 PacyeTr cyMmmMmapHoOM CTaHAAQPTHOW HeonpeaesIeHHOCTU rPaayUupoBKMU

CyMMapHyto CTaH4apTHYIO HeornpeneneHHOCTb FPagyUpPOoOBKM PacCYUTbIBAOT Mo ¢opMysie
(19) npn =, =0,35 Om/°C.

1, (R) =0,0532 Om.

.6 PacluMpeHHan HeonpeaeneHHOCTb FrPaAyupoBKU U pe3ysibTaT rpaaympoBKU

Mpn (=2 pacwmpeHHas HeonpenesieHHOCTb rpagymposkm 7 =0,1064 Om. B
TemnepaTypHoOM 3kBuBaseHTe I, =0,304 °C

BbiBOA:

ConpoTtusneHune rpagyuvpyemoro TC npu temnepaTtype 400,02 °C HaxooMTCA B nHTepBase
(247,068+£0,106) OM C BepoOATHOCTbIO 95% B NpPeanonoXXeHUM HOPMasbHOrMO 3aKOHa
pacnpeneneHus BEPOSATHOCTW. PacwunpeHHas HeomnpeneneHHoCTb rpafyunpoBKu
TepMmonpeobpasoBaTensa CONMPOTUBAEHUSA B TeMNepaTypHOM 3KBUBaneHTe cocTasnseT 0,30 °C,
YyTO COOTBeTCTBYeT TpeboBaHUSAM K paclUMPEHHON HeonpeaesieHHOCTU UW3MepeHus
TeMnepaTypbl TepMonpeobpasoBaTenem conpoTmeseHnsa TE 065 Pt 100 npum 400 °C.

MpunnoxxeHne [
(cnpaBo4HoE)

OTKNoHeHMe 3aBucuMmocTn KanneHpapa - Ban [llo3eHa OT CTaHAAPTHON (PYHKL UM
MTLU-90 B pa3nMyHbIX gManasoHax TeMmnepartyp

Al G

0,080

- [
e ([} = GG
-——0-420

0,040 Ut
—— [} - 160

0.020

0,000

0,020

-0,040

-0.060 <

PucyHok .1 - OTknoHeHne 3asBnucmmocTn KanneHgapa - BaH [ilo3eHa oT CTaHAapTHOMN
PyHKUMK MTLL-90 B pa3nnyHbIX Anana3oHax TeMmnepaTyp
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