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[lpeaucnoBue

LlenununpuHuMnel ctTaHgapTusauum B Poccumnckon PegepaummyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX

cTaHaapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon Peagepauun.
OCHOBHbIE NONOXEHUA»

CBeneHNnAa o ctaHaapTe

1 PASPABOTAH ®epepanbHbIM rocygapCTBeHHbIM YHUTAPHBLIM npeanpuatnemMm «Bcepoccunckum
Hay4Ho-nccnegoBatenbCKUU UHCTUTYT MeTponormum. .. Mengeneesa» (PI'YT1 «k BHUNM nm. .1. MeHae-
neeesa») n ®egepanbHblM rocygapCTBEHHbIM YHUTAPHLIM nNpeanpuatnem « BcepoCCUUCKUMA Hay4YHO-Uccneno-
BATENbCKUN UHCTUTYT MeTponorndeckomn cnyxool» («BHUANMC» )

2 BHECEH YnpasneHuem metponorum ®egepanbHOro areHTCcTBa no TeXHUYeCcKkomMy perynmpoBaHuio U
MEeTpPONornm

3 YTBEPXXOEH W BBEAEH B JEWCTBUE Mpukasom PenepanbHOro areHTCTBa no TEXHNYECKOMY
perynupoBaHuto n metponorin ot 27 aekadbpst 2006 r. Ne 344-cT

4 BBEAEH BI'NEPBbIE

VIHgbopmauus 06 U3MEeHEHUSIX K HacmosauweMy cmaHoapmy rnybriukyemcs 8 eXXe200H0 u30asaeMOoM yKa-
3amerne «HayuoHanbHbie cmaHoapmel», a meKkcm U3MeHeHUU U rorpasoK —8 eXeMeCsS4YHO U30asaeMbiX
UHOpMaUUOHHBIX yKkazamernsx « HayuoHarnbHble cmaHOapmebl». B criydae nepecmompa (3aMeHsbl) Ui omme-
Hbl Hacmosueao cmaHoOapma coomeemcemeyiouiee ysedomMrieHue byoem onybriuko8aHo 8 eXxeMeCAa4YHOo u3oa-
saeMOoM UHpopMallUOHHOM yKalamerne «HayuoHanbHbIe cmaHOapmbi». Coomeemcemeyroulast UHghopMayus,
yeeOoMIIeHUE U MeKCMbI pasMelaromcs makxe 8 UHpopMallUoHHOU cucmemMe obujez20 rnonb3oeaHuss — Ha

ouuuanbHoM calime ®edepallbHO20 a2zeHmemaea rno MmexHUYeCKoMYy pe2yriuposaHUuio U Memporsioauu 8 cemu
ViHmepHem

HacToawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-

MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTCTBa Mo TEXHUYECKO-
MY pPerynnmpoBaHuo 1 MeTPonorum

© CTAHOAPTUH®OPM, 2007
© CTAHOAPTUH®OPM, 2008
[MepeuspgaHue (No cocToaHMIo Ha anpenb 2008 T.)
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

[ocynapcTBeHHasa cuctema obecnevyeHnss eAUHCTBa U3SMEpPEeHUN
TEPMOMETPbBI CONMPOTUBJIEHUA U3 TUIATURDBI, MEOW U HUKENA

MeToouka noBepKu

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

NaTta BBegeHnsa — 2008—01—01

1 Obnactb NpMeHeHUA

HacTtoawmn crtaHgapT pacnpocTpaHsaeTcd Ha TepMOMeTpbl conpoTtueneHua (ganee — TC) no
[OCTP 8.625, npegHasHa4veHHbIe Ans usmepeHusa temnepatypbl oT MUHYC 200 °C go nntoc 850 °C nnm B Yac-
TW OaHHOTO AManasoHa, U ycTaHaBNMBaAET MeToanKy UX NepBUYHOW N Nepunoandeckon nosepok. B cooTeeT-
CTBWWM C HACTOALLMM CTaHOAPTOM MOTYT ObITh MOBEPEHbI TaKKe HYBCTBUTENbHLIE 3neMeHThl (danee — Y3) TC,
MCnonb3yemMble B KauyecTBe cpeaCcTB U3MepeHU TeMnepaTyphl.

MeToauka nocTpoeHuna MHAMBUAYyanbHOU 3aBUCUMOCTU COMPOTUBINEeHNe — TeMnepartypa ana 1C, Tpe-
OOBaHUA K TOMHOCTU KOTOpbIX oTnkvatoTest oT TpeboBaHMn FOCT P 8.625, npuBegeHa B npunoxkeHuu A.

3Ha4vYeHns TeMnepaTypbl B HAacTOsILWLEM cTaHOdapTe COOTBEeTCTBYHOT MeXagyHapoaHoU TeMnepaTypHOu
wkane 1990 r. MTLI-90 [1].

2 HopMaTuBHbIE CCbINKN

B HacTodLlem CTaHAapT1E UCNOJIb30BaHbl HOPMaAaTUMBHBIE CCBIJTKUA Ha ClieAyioLlWne CTanAadpThl.

[OCT P 8.625—2006 TepMomMeTpbl CONPOTUBNEHUSA U3 NaTUHbl, Mean U HuKensd. OdLme TexHn4ec-
Kne TpeboBaHna M MeToabl UCMbITAHNIA

[OCT 12.2.007.0—75 Cucrtema ctaHaapTtoB besonacHocTu Tpyaa. N3genna anekTpoTexHU4eckue.
Obwme TpedboBaHNA Be3onNacHOCT

[TpumedaHwune—Illpu NONb30BAHUM HACTOSALWMM CTAHAAPTOM LenecoobpasHo NPOBEPUTL AENCTBUE CCbINOM-
HbIX CTaHOAPTOB B WHMPOPMAUMOHHOW cucTeme obuero nonb3oBaHUs — Ha oduumanbHom cante PegepanbHOro
areHTCTBa o TEXHNYECKOMY PEryNUPOBaHNIO U METPOIOINMN B CeTU IHTEPHET UNK NO eXXerogHo n3gaBaeMomMmy ykasaTento
«HaynoHanbHbIe CTaHAAPThI», KOTOPbLIKU ONYyBNUKOBAH NO COCTOSHUIO HA 1 AHBAPS TEKYLLLENO roaa, U No COOTBETCTBYHOLLUM
eXEMECHAYHO n3gaBaemMbiM MHPOPMALMOHHBLIM yKasaTensm, onybrnmkoBaHHbIM B TEKYLWEM rogy. Ecnn cCbinoYHbIN CTaH-
0AapT 3aMeHEH (M3MEHEH), TO MPU NOMb30BaAHUN HACTOSIWLMM CTAHOAPTOM CrnegyeT PyKOBOACTBOBATLCH 3aMEHSIIOWNM
(MBMEHEHHbIM) CTaHAapTOM. ECnun cCbinoOYHbIM CTaHAAPT OTMEHEH DE3 3aMeEHbI, TO NOJNTOXEHUE, B KOTOPOM aHa CCbINKa Ha
HEro, NPUMEHSAETCSH B YacTn, HE 3aTparnBatoWeEN 3Ty CCbINKY.

3 TepMUHbI N onpegeneHus

B HacTosawem ctaHgapTe npumeHeHbl TepMUHBI O TOCT P 8.625, a Takke cnegyrowine TepMUHbI C COOT-
BETCTBYHOLWMMU onpegeneHNAMN!

3.1 noBepkKa TepMOMeTpa cCoONnpoTUBNeHUA: YctaHoBneHne npurogHoct TC K NPUMEHEHMIo Ha OCHO-
BaHWUN KOHTPONA COOTBETCTBUSA OCHOBHbIX XapakTepUCTUK TpedboBaHuUsAM, ycTaHOBNEHHBIM T OCT P 8.625 ntex-
HUYECKUMU OOKYMEHTaMM U3TOTOBUTENS.

U3paHune odbmumanbHoe
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3.2 rpagyvnpoBKa TepMoMeTpa conpoTuBneHua: OnpeaeneHune conpotusneHuna TC Npu HeCKONbKUX
3aflaHHbIX 3Ha4YeHUaxX TemnepaTypbl (B rpagynpoBOYHbIX TOUKaX) B LLeNsAX NOCTPOEHUA UHANBUAYANbLHON 3aBU-
CUMOCTU conpoTuBneHusa TC oT TeMmnepaTypbl.

3.3 3TanoHHbIN [0O6pa3uoBbIN] TepMOMeTP: TepMoMeTp NOOro TUNa (TeEPMOMETP CONPOTUBNEHUS,
TEePMO3NEKTPUYECKUN NpecbpasoBaTenb, XXUAKOCTHLIN CTEKNAHHBLIA TEPMOMETP U T. A.), MOBEPEHHLIN NYTEM
NPAMOU UNX onocpeaoBaHHOW nNepegadn pasmepa eaAnHMLbl OT rocyapCTBEHHOro NepBUYHOro atTanoHa egu-
HULbI TeMMNepaTypbl U UCMONb3yeMbi And nosepkn TC.

3.4 TepMmocTaT: YCTPOMCTBO AJIA BOCNPOU3BEAEHUA U NoAaepXXaHUa TeMnepaTtypbl B onpeaeneHHOM
obbemMe ¢ HOpMUPOBAHHOW OAHOPOJHOCTbIO B MPOCTPAHCTBE U CTAaOUNBHOCTLIO BO BPEMEHM.

3.5 kanuobpartop: TepMocTaT, CHADXEHHbIN BCTPOEHHBIM 3TalNoHHLIM [0Opa3LOBLIM] TEPMOMETPOM U
aucnneem gngd otcyeTta sHa4YeHUU BOCNPOU3BOOANUMON TeMNepaTyphil.

[TpumevyaHwmns

1 TepmocTaTbl MkannbpaTopbl NoApa3aensitoT B3aBUCUMOCTUN OT BUAA TEPMOCTAaTUPYEMOW Cpeibl HA XXUOKOCTHbIE,
cyxobnoyHble n hnonaHbie.

2 Kanmnbpatopbl MOryT 6biTb MCNONBb30OBaHbI KaK TEPMOCTaThI ANs noBepkn TC CrnnyeHnem ¢ BHELLHUM 3TaNOHHbIM
[o6pa3uoBbIM] TEPMOMETPOM.

3.6 penepHas Touka: TemnepaTypa, XapakTrepusyroLlias COCTOAHME paBHOBECUS pasfinyHbIX das vYnc-
ThIX BELLECTB U CMECU YACTbIX BELLECTB.

3.7 HeonpeAeneHHOCTb U3MepeHUun: [NapameTp, CBA3aHHbIN C pe3ynbTaToOM USMEPEHNN N XapaKTepu-
3YOLLUK paccesHUe 3Ha4YeHUU, KOTopbIe MOrMK Bkl ObITb 0OOCHOBAHHO NMPUNUCaHbI U3MEPSIEMON BENTUYNHE.

[TpumevyaHwmns
1 TepmuHbl no 3.7—3.10 cooTBeTcTBYIOT PMI 43 [2] v cTanaapTy EA-4/02 [3].

2 ConocraBneHne HeonpeaeneHHOCTU U3MEPEHNN N OLEHOK XapaKTepucTUK NOrpeLlHOCTU — B COOTBETCTBUM C
PMI 43 [2].

3.8 cTaHAapTHada HeonpeAeneHHOCTb U: HeonpeaeneHHOCTb pesynbTata UsMepeHU, BblpakeHHad
Kak cpegHee kBagpatundeckoe oTknoHeHune (CKO).

[TpnmeyaHne—Pasnnyalot gpa metoga oueHNBaHNA CTaH4APTHOW HEOMPEAENEHHOCTU: <KMo TUNY A» U «NO
TMny Bx»:

- MEeTOA OUEHMBAHUS MO TUMY A — OUEHUBaHWE HEONPEeAEeNeHHOCTU NYTEM CTAaTUCTUYECKOrO aHann3a pe3ynbTaToB
MHOTFOKPaTHbIX U3MEPEHUN;

- MEeTOoA OLEHUBAHUA MO TUNy B — oueHnBaHne HeonpeaeneHHOCTU UHBbIM, YeM CTaTUYECKUM aHaNu3 pel3ynbTaToB
N3MepPEHNN, Cocobom.

3.9 cymmapHasi cTaHaapTHasi HeonpegerneHHocTb U, : CTaHaapTHasi HeonpeaeneHHOCTb pe3ynbTaTta
M3MEepPEHUIA, NONMYyYEeHHOro Yepes 3Ha4eHUst ApYrmx BeNNYMH, paBHasa NoNoXUTENTbHOMY KBaapaTHOMY KOPHHO
CYMMbI YITIEHOB, ABMAKOLLNXCA ANCNEePCUAMN UITU KOBapUaLMaAMN 3TUX APYTMX BENMNYNH, B3BELLEHHBIMA B COOT-
BETCTBUM C TEM, KaK pe3ynbTaT USMeHAEeTCH NPy U3MEHEHNN 3TUX BENTNYNH.

[1TpwnmeyaHwmne— CymmapHas ctaHgapTHas HEONPEAENEHHOCTb N3MEPEHNUST CONPOTUBNEHUSA (TEMNepaTypsbl),
oueHMBaemMasi B COOTBETCTBMM C HACTOSALWMM CTAHAAPTOM, PaBHA KBaJPaTHOMY KOPHIO M3 CYMMb! KBaZpaTOB CTaHAAPTHbIX
HeonpegeneHHOCTeN, BXOAsWMX B OlogKeT HeonpeaeneHHOCTU U3MEPEHUN.

3.10 pacluupeHHast HeonpegeneHHocTb U: BennunHa, onpeaenstoLlas nHTepBsan BOKpyr pesynibTaTa
M3MepeHni, B Npedenax KoToporo Haxoautca bonbllas 4YacTb 3HAa4eHUN, ¢ 40CTaTOYHbIM OCHOBaHMEM MOTY-
LLMX ObITb NPUNUCAHHBIMW U3MEPAEMON BENTNYUHE.

[TpnmedaHune—PaclumpeHHyo HeonpeaeneHHOCTb PacCYMTbIBAKOT YMHOXEHMEM CYMMAapPHOW CTaHOapPTHOW

HeonpeaeneHHOCTU Ha KO3MPDUUMEHT oXBaTa K, KOTOPbIM B HACTOSILLEM CTaHAAPTE NPUHAT PaBHbIM ABYM (K = 2) B Npeano-
NOXEeHUN HOPMAanbHOCTU 3aKOHAa pacnpeaeneHnss BO3MOXHbIX 3HAaYEHUN U3MEPSAEMON BENNHYUHBLI NPU JOBEPUTENBHOWN BE-

possTHocTU P = 0,95.

3.11 HeonpeAeneHHOCTbL NOBEPKU TepMOMeTpa conpoTUBNeHUA: HeonpeaeneHHOCTb pesynbTaTa
namepeHunda conpotmeneHmna TC npu sagaHHOU TemMnepaType (B rpaaynmpoBOYHON TOUKE).

[TpnmedaHnwune—HeonpegeneHHOCTb NoBepkn TC B AgnanasoHe TemMneparyp — mMmakcumarnbHas na Heornpege-
NEHHOCTEWN pe3ynbraTtoB namepeHus conpotuenenns 1TC BoO Bcex rpagympoBOYHbIX TOYKAaX B Npegernax gnanasoHa.

3.12 OraxeT HeonpeneneHHOCTU UaMepeHun: CeoaHasi Tabnuua cocTaBnNALWNX CYMMaPHOW CTaH-
OapTHOW HeonpeaeneHHOCTU U3MEPEHUN.

2
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3.13 HecTabUNbHOCTb 3TaNOHHOro [0O6pa3uoBoro] TepMomMeTpa 3a MeXNoBEepPOUYHbIN UHTEpPBaAn:
N3ameHeHMe CONpoTUBNEHUA TepMOoMeTpa B TeMnepaTypHOM 3KBUBANeHTe Npu TeMrnepaTtype TPOUHOU TOUKN
BOAbl 32 MHTepBaN BpeMeHU MexXxay ABYMSA nocrnegoBaTebHbIMU MOBEPKaMM.

4 OOLwmne NONoOXeHUN

4.1 TC noaepratoT NepBUYHON U Nepnognyeckon noBepkam B akkpeaUTOBaHHbLIX B YCTAHOBMEHHOM
nopsigke NoBepoUvHbIX NabopaTtopusax. [NepBUYHYH NOBEPKY COBMELLIAIOT C NPpUeMocaaTouHbIMU UCTIBITAHUAMI
TC, ecnn ee BLINOMHAKT B akKkpeaAUTOBAHHOM Ha NpaBo NPOBeAceHUSA NOBEpKU nabopaTtopun npeanpus-
TUA-N3rotToBUTENA. [lepnognYHOCTL NOBEPKU, yCTaHaBNMBaeMad TeXHUYEeCKUMUN AoKYMeHTaMn Ha T C KOHKpeT-
HOro TUNa, 3aBUCUT OT cTabunbHOCTU TC 1 YCNOBWUK €ro aKcnnyataunu.

4.2 Toeepka TC Ha cooTBeTcTBUE TpeboBaHUaM TOCT P 8.625 aomkHa BKNIoYaTh B cebs NpoBepKY
OTKITOHEHUSA 3aBUCUMOCTU COMPOoTUBINeHNe — TeMnepatypa I'C oT HOMUHaNbHOW CTaTU4eCKOU XapaKTepuUcTu-
kn (HCX). NepedeHb onepauni NnoBepkU NpUBeaeH B pasgene 3.

4.3 ['pagynpoBky TC B HECKONMBKUX FpaAyMpOBOYHLIX TOUKaX B LIeNAX NMOCTPOEeHUs MHAMBMAYanNbHOW
3aBACUMOCTU CONPOTUBIEHNE — TeMnepaTypa npoBOAAT Kak COCTaBHYO YacTb NOBePKM ANnd nnaTUuHoBbIX TC,
TpeboBaHUA K TOMYHOCTU KOTOpbLIX oTnundatotcsa oT TpeboBaHun TOCT P 8.625. PekomeHayemaa metoaunka
NOCTPOEHUA MHANBUAYaNbHOW 3aBUCUMOCTM CONPOTUBNEHNE — TeMnepaTtypa npueegeHa B NpUnoXXeHnm A.

4.4 TlepunogundeckasinoBepka TC, 4eMOHTaX KOTOPbIX HEBO3IMOXKEH UM HEXXenaTeneH, MOXeT ObITb OCY-
LLilecTBNEeHa No cneumanbHo paspaboTaHHbIM U YTBEPXAEHHBIM B YCTAHOBNEHHOM NMOopsiaKe MeToauKaMm, BKIHO-
YyaroLWwnm B ceds KOMMbIOTEPHbLIA MHOronapamMmeTpuyecknn cpaBHUTENbHBIA aHann3 nokasaHun rpynnel TC B
npolecce akcnnyaTtayuun, cpaBHeHue TC B yCnoBUsaX akcnnyaTtauum ¢ BpeMeHHO BMOHTUPOBAHHBIM B U3MEPU-
T€NbHbIA KaHaN 3TanoHHbIM TepMOMETPOM U T. N. MeToabl 6e34eMOHTaXKHOW NOBEPKU HACTOALLIMK CTaHOapT HE
paccMaTpuBaeT.

5 Onepaunv noBepKM

[Mpwn NnpoBeaeHN NOBEPKN BBINOMHAKT onepalunmn, ykasaHHble B Tabnuue 1.

Tabnwuya 1— Onepaynm NOBEPKU

MNoppasgen ObA3aTenbHOCTE NPOBEASHUSA
Pasgen, noapasnen
"OCT P 8 G05 HACTOSALLEro NOBEPKU
HaunmeHoBaHWe onepaunin : cTaHgapra
(TpebosaHuA) § §
(MeToaMKa) NEPBUYHON | MEepPUOONYECcKON
BHeWHMN oCMOTP, NPOBEPKA MaAPKUPOBKU WU O
10.1 + +
KOMIMMNEKTHOCTW 10
[lpoBepKa 3NEKTPUYECKOro COMPOTUBNEHUSA 53 102 N N
naonsumm TC npu temnepartype (20 + 5) °C ' '
[TpoBepKka oTKNOHeHUs conpoTuBrneHns 1TC oT
HCX npu Temnepartype B gnanasoHe ot -5 °C o 5.5, 5.6 10.3 + +
+30 °C
[lpoBepKa oTKNoHeHus conpotTuBneHus 1C ot
HCX npu temnepartype B ananasoHe ot 90 °C go 5.5, 5.6 10.4 + +
103 °C

[TpnmevaHnHus

1 HertBepTtyo onepaunto npoBogAaT Tonbko ansa 1TC knaccos AA, A n B.

2 [lo cornmacoBaHuio € 3aka34MKoM nNpoBepka oTKNoHeHus conpoTtusnenHnsa TC ot HCX moxeT bbiTh npoBeaeHa
TaKke B OONONMHUTENBbHbIX TEMMNEPATYPHbIX TOUKAX, HANPUMeEp Npu Temnepartypax BEePXHEro n HMXHero npegenos
amnarasoHa U3aMmepeHun.

6 CpeAacrtBa noBepkM

6.1 Onanosepkn TC NpuMeHAIOT cnegyrolime OCHOBHBbIE CpeCTBa NOBEPKUA:
- 3TanoHHble (0bpas3uoBbLIE) TEPMOMETPHI;

- TepMOCTaThl;

- KannbpaTopsl;

- YCTaHOBKW ANA peanu3aunn penepHbIX ToYeK;
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- nNpundbopbl AN n3mepeHns conpotTueneHns TC 1 perncTpaunm nokasaHum atanoHHbIX TC;

- NpUBOopPLI ANst N3MEPEHUA SNMEKTPUYECKOrO CONPOTUBNEHNUS N3ONALIUX MeXay BbiIBOAaMU U 3aLLNTHBIM
kopnycom TC.

6.2 BcnomoratenbHoe obopyaoBaHue, Takoe Kak LUTATUBLI, 3aLlUUTHbIE 3KpaHbl, 3alLUUTHLIE O4YKW, NMep-
YaTKWU, CTEKNSIHHbIE N KBapLIeBLIE NPoDUPKA, cocyabl [btoapa U T. N., A0MKHO ObITb UCNMONL30BAHO NPU HEODXO-
anmocTn ans obecnedveHusa ygobctea M 0e30nMacHOCTU NpoBedeHUst U3MepeHUn U B COOTBETCTBUU C
MHCTPYKUUAMU MO NPUMEHEHUIO CPeCTB U3MePEHNN KOHKPETHLIX TUMNOB.

6.3 ITanoHHble [0O6pa3L0BbLIe] TEPMOMETPLI CONPOTUBIIEHUA

JOoMmKHblI ObITb UCNONb30BaHbl OTEYECTBEHHbIE U UMNOPTHLIE TC, BHeceHHble B ['oCcyaapCTBEHHbIN
peecTp cpeacTB usmepeHun Poccunckon @eagepaunm 1 umeroline aeucTeytollMe ceugeTenbCcTBa O NOBEPKeE,
paclunpeHHasi HeonpeaeneHHOCTb rpadyUpoBKM KOTOPLIX, YKasaHHad B CBUAETENbCTBE O NoBepKe (M1 B HOP-
MaTUBHO-TEXHNYECKNX AOKYMEHTaX), He npeBbilwaeT 1/3 gonycka nosepsieMblX TC Npy TemMnepaTtypax noBep-
K. BaXkHOW XapaKTepucTuKon npu Belbope atanoHHoro TC aBnsieTcs ero HecTabunbHOCTL 3a MEXMOBEPOYHbIN
MHTepBan, yduTbiBaeMad npu pacyeTe paclumpeHHoN HeonpeaeneHHOCTM NOBEPKA.

[TpnmedaHune—Ecnn B cBngerensctee 0 noBepke aranoHHoro 1C ykaszaHa goBepuTernbHasi NOrpeLwHoCcTb
Npwv JOBEPUTENBHOU BEPOATHOCTU 95 %, TO OHa He AorXHa npesBbiwartb 1/3 gonycka noeepsiembix TC.

6.4 TepMocTaTbl M KanudpaTopbl

6.4.1 Onanosepkn TC Ao0MKHbI ObITb NPUMEHEHbI XKUAKOCTHBLIE NepeniMBHbIE TEPMOCTATbl UMW XKNOKOCT-
Hble U prongHble TepMocTaTthl ApYrMX TUNOB, UMeloLWue OeUCTBYIoLlee CBUAETENbCTBO O MNMOBEepKe UM
NEeVCTBYOLLMA aTTecTaT UCMbITaTeTIbHOro 000PYAOBaHNA U OTBEYaloLLMe creay oM TpedboBaHUSIM:

- HepaBHOMEPHOCTb TeMNepaTypbl B pabovem 0bbeMe TepmocTaTta — He bonee 1/5 gonycka noeepsie-
MbIX TC;

- HecTabunbHOCTL NogAepXaHua TeMrepaTtypbl Kak MUHUMYM 3a 30 MMH — He Bonee 1/5 gonycka noee-
psiembIxX TC.

[TpumedaHue—B npunoxenHnn b npeacraBneHbl peKoOMeHgyeMble 3anorHAKWWeE cpeabl AN XUAKOCTHbIX
TEPMOCTATOB B 3@aBUCMMOCTM OT Agnanasona temneparyp (no crangapty ACTM E 644-04 [4]).

6.4.2 Onanoesepkn TC nputemnepatype 0 °C gonyckaeTcd npuMeHATb cocyabl [lbioapa U HyneBbIe Tep-
MOCTaThl, HANOMHEHHbIE CMECHLIO NbAa U Boabl. HepaBHOMEPHOCTbL TeMNepaTypbl B pabovyem obbemMe TepMO-
cTaTa He gomkHa npesbiwaTts £ 0,01 °C.

6.4.3 [Ona nosepkn TC gonyckaeTca NPUMEHATb CyX0DNovHbIe TepMOCTaThl U KannbpaTopbl, COOTBET-
CTBYOLLME crneayiowmm TpedoBaHNAM:

- KaHarbl B BbipaBHMBatoLLeM DNoKe AOTKHBI UMETb M30TEPMUYECKYHO 30HY (30HY C HOPMUPOBAHHBIM TEM-
nepaTtypHbIM rpagueHToM) ANMHON He MeHee ANMHbI YYBCTBUTENbLHOro anemeHTta nopepsaemoro TC, B NMobom
crnyvae He meHee 40 mM. ToYHOE pacnonoXkXeHne 30HbI ACITPKHO ObIThb YKa3aHo B IOKYMEHTaX Ha TEPMOCTAT;

- HecTabWUNbHOCTL NoaaepXaHusa TemnepaTypsbl B KaHane 6noka 3a spems He MmeHee 30 MUH nocne ycTa-
HOBMEHUS CTaLMOHAPHOIo pexuma TepmMmocTaTa gosmkHa ObITb He bonee 1/5 gonycka noepsemMsbix TC;

- pacxoXaeHune sHa4veHUn TemnepaTypbl Mexay kaHanamu dnoka (ropnsocHTanbHbIM Nepenan TeMnepa-
TYpbl) AOIKHO ObITL He Bonee 1/5 gonycka nosepsaemblX TC;

- BepTUKalbHbIA nepenag TtemnepaTtypbl B U30TEPMUYECKON 30HE ODNoKa He AaofrkeH npesblwaTte 1/3
aonycka noepsemMmblx TC, HepaBHOMEPHOCTL TeMnepartyphl Ha annHe Y3 — He bonee 1/5 gonycka noBepse-
MbIX TC:

- pacwmpeHHasa HeonpeaeneHHOCTb BOCNPOU3BEeAEHNA TeMNepaTypbl KannbpaTopoM (YCTaHOBNEHHas
MNpW NOBepKe KannbpaTtopa) He Ao/mKHa npeBbiwaTth 1/3 gonycka noepsemMsbix TC.

[Tpn npUMeHeHNn cyxobnovuHoro TepmocTtarta and nosepkn TC A0MKHbI ObITh BbINMOMHEHbI TAKXKE crneayo-
LLine TpeboBaHUA (COOTBETCTBYIOWME MexayHapoaHomy ctaHgapTy EA-10/13 [5]):

- B AmanasoHe temnepatyp oT MuHyc 80 °C go nntoc 660 °C BHYTpeHHMA AnaMeTp KaHana B brioke aon-
XEeH OTNn4aTbCH OT BHELLHErO AnaMeTpa NOBepaemMoro TepmomeTtpa He bonee yem Ha 0,5 mm. B ananasoHe
TemnepaTyp cBhille 660 °C gonyckaeTcd pasnuyne anameTpoB Ao 1 Mm. na ynydlleHna TENNOBOIO KOHTaKTa
pekoMeHayeTcsl UCMONb30BaTbh pasfnuUyHble TennonpoBodsiliMe BellecTBa, yKa3aHHble B AOKYMeHTaX Ha
TepMocTarT;

- nyouHa norpyxenmna TC B 6ok gomkHa bbITb No KpanHen mepe B 15 pas bonblue, yem gunameTp TC
nntoc anuHa Yo, CyxobnoyHble TepmMmocTaTthl (KanubpaTopsl) pekoMeHayeTCs UCMOoNb3oBaTh ANst noBepku TC,
anameTp KOTopbIX He bonee 6 MM. Ecnn TepmocTaT UcnonbayoT And nosepkn TC gnameTpom donee 6 Mm,
HeobXoauMbl AONONMHUTENBHBIE UCCNeaoBaHNUA HeonpeaeneHHOCTU, BbI3BAHHOMW TEMNMOOTBOAOM MO KOPMNyCy
TePMOMETPA B OKPYKaIOLLYIO cpeay, KOTopble A0MKHbI ObITb NPpOBeAeHbI NMPKM NOBepKe KanubpaTtopa no Tpebo-
BaHWIO 3aKas34vMKa Ang Bcex npeanonaraeMbiX gnameTpoB noepdaemMblx 1C;

4
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- ycnoBusd nosepkn TC AOMKHBI ObITb MakcUMarnbHO NPUBNMXKEHBI K YCNOBUSIM, B KOTOPLIX Oblna NpoBe-
eHa noBepka tepmocTaTa (TennonpoBoasiLne BelWecTBa, CpeacTBa aAng n3onsiLmnm BblpaBHUBatoLLero 6noka
CBepXy, YNCNo 0AHOBpeMeHHO noBepsaemMbiX TC).

6.5 Annapartypa and peanusauuu penepHbIX TOUYEK

6.5.1 Ananoeepku TC B gnanasoHe TemnepaTtyp o1 MUHYC S °C go nntoc 30 °C pekoMeHayeTCHa MCNOTb-
30BaThb cneayowmne penepHble Toukn MTLL-90 [1]:

- TpoWuHyto Touky Boabl (0,01 °C);
- TOYKY NnaBneHus rannua (29,7646 °C).

6.5.2 Ons peanusaynn TpONHON TOYKU BOALI AOIKHA ObITh NCMOMb30BaHa amMmnya TPOUHOW TOUKN BOAI,
yYCTaHOBNeHHas B HyIeBOWU TepmMocTaT unun cocya Aderloapa. onyckaeTca MCNonb3oBaTh XXMAKOCTHbIE TEPMO-
cTaThbl, UMeloLlne OAeUCTBYIoLWEee CBMAETENLCTBO O NOBEpKe UMM AeUCTBYIOWKMA aTTecTaT UCMbITaTelbHOro
obopyaoBaHUSA, ANS KOTOPbIX HECTADUNBHOCTL NoAAEePKaHNUA TeMNepaTypbl U HEPaBHOMEPHOCTb TEMMNEpPATY-
pbl B paboyem obbeme He npesbliwaeT = 0,01 °C.

6.5.3 [Ansapeannsalun TOUKM NNaBNeHUs rannns gomkHa obiTs MCMOMNb30BaHa yCTaHOBKa, BKNoYaloLwas
B cebqa amnyny ¢ 3annasneHHbIM rannuem (Mnctota rannust He meHee 99,9999 % no obvemy), yCTaHOBNEHHYIO
B TepMocTaT unu kanmbpatop. AMnyna gomkHa bbiTb NOBepeHa ¢ NOMOLLbIC 3TanoHHbIX TC. TepMmocTaT Aon-
XeH UMeTb AeNCTBYIOLLEeE CBUAETENLCTBO O NMOBEPKe UMW AEUCTBYIOWUA aTTecTaT UCNbITaTeNbHOro 0b6opyao-

BaHWA. YCTaHOBKa AOMKHa obecnevynTb BOCNPON3BOAMMOCTL TemrnepaTtypbl pasoBoro nepexoga He bonee
+ 0,001 °C.

[TpnmedaHune— OCHOBHblIE NPUHLMNbI peanu3aunn paloBbiX NEPEXOOOB U3NOXEHLI B AOKYMeHTe MexayHa-
poaHoro 6iopo mep un BecoB «ononHutenbHas nHcopmauusa K wkane MTLLU-90» [6].

6.5.4 [nanosepknB gnanasoHe temnepatyp ot 90 °"C ao 103 °C gonyckaeTcs NpUMeEHATL NapoOBOUN Tep-
MOCTaT, UMeILNA OEeUCTBYIOLLIEe CBUAETENLCTBO O NOBEpKe UNU AEUCTBYIOLWNA aTTecTaT UCNbITATENbHOIO
obopyaoBaHUSA, AN KOTOPOrO HECTADUMBHOCTL NoAAepKaHUa TemnepaTypbl coctTaBnsaetT He bonee =+ 0,03 °C.

6.6 UameputenbHasa annapartypa

6.6.1 [nsg nsmepeHuns conpoTuUBNEeHUs 3TanoHHbIX U noBepsaemMblX TC AomKHbI ObITb MPUMEHEHbI MOCTHI
MOCTOSAHHOIC U NepeMeHHOro TOKOB, LM(PPpOBbIe MYNbTUMETPLI, MHOroKaHarnbHbIe NPeL3noHHbIE U3MepUTenu
TeMnepartypbl, yCTAHOBKA TUMa aBTOMaTU3UPOBAHHOE paboyee MeCTo ANsl NOBEPKN TEPMOMETPOB COMPOTUB-
nenna (APM T'1TC), BHeceHHble B ['ocyaapcTBeHHBIN peecTp cpeacTB UsmMmepeHun Poccunckon denepauini,
pacluMpeHHasa HeonpeaeneHHOCTb U3MEPEHUN COMPOTUBNEHUA KOTOPLIX He npeBbilwlaet 1/10 gonycka
nosepdaemMblX TC (B 3KBUBaArieHTE CONPOTUBIIEHUSA).

6.6.2 Ona namepeHust CoONnpoTUBNEHUA 3TANMOHHBLIX N noBepsieMmblX TC MOryT ObITb TakkKe NpUMeEHEHb
BNEKTPOU3IMEPUTENbHbIE YCTAHOBKN, BKNOUaroLWMe B cebs NpeLn3noHHbIE BONbTMETPLI U MOTEHLUOMETPHI,
NCTOYMHUKU TOKa, 0OpasLIOBLIE Mepbl CONPOTUBMNEHUNA, KOMMYTUPYIOLLWE cpeacTBa U nepekntovaTenun. Paclum-
peHHas HeonpeaeneHHOCTb N3MePEHNUS CONPOTUBNEHNS C YYETOM XapaKTeEPUCTUK BCEX NPUOOPOB, BXOASILLNX
B COCTaB YCTaHOBKU, He AoSkHa npeBbiwaTh 1/10 gonycka nosepdaemblX TC (B 3KBUBANEHTE COMPOTUBNEHUS).

6.6.3 Ecnun anga noBepku NpUMeHAT U3MepUTenn TemMmnepaTypbl CO BCTPOEHHOW NporpamMmmMmou, rnosBo-
nawoLwen oTcUUThIBaTh NokasaHua B eguHULax TemnepaTtypbl U OTKNOHeHUAa Temnepatypbl oT HCX, T0O

HeonpeaeneHHOCTb N3MepeHust, BbINONHEHHOTO C UCNONbL30BaHNEM TaknX U3MepuTenen, He AoPKHa NpeBbI-
waTtb 1/10 gonycka nosepsieMmbix TC.

6.6.4 EcnnBka4vyecTBe 3TaNOHHOroC TEpMOMeETPa UCNOoNb3yoTHe TC, aTepMoMeTp Apyroro Tuna (TepmMo-
BNeKTpuYecKun npecdpasoBaTenb, XUOKOCTHLIN CTEKNSAHHBLIA TEPMOMETP U T. A4.), TO HeODXOAUMbI COOTBET-
CTBYIOLLME MEeTOAbl OTCHETa NOKasaHUN U U3MepUTenbHbIE NPUOOPHI.

6.7 [Ana nsmepeHus anekTpu4eckoro ConpoTUBMNEHUSA U30NSLUMM MeXay BbIBOAAMU U 3aLLUTHBIM KOPMy-
coM TC OOMKHbI ObITh NpUMeHeHbl MeroMmeTpbl TUNoB $4102/01-1M, E6-17 unun gpyrme nameputensHble Npu-

Oopbl C BEPXHUM npeaenom nsmepeHusa He HKke 500 MOM 1 npeagenom NorpewHocT, He NpeBbIWaoLUm
+ 5 %.

6.8 lepen ncnonb3oBaHMem cpeacTB NoBepkn TC HeobxoanmMo NpoBECTU pacyeT OXKMOaeMon pacLlmn-
pPeHHOW HeonpeaeneHHocTU noBepkn TC No gaHHBIM CBUAETENLCTB O NMOBEPKE TepMocTaTa Unmn kanubpartopa u
O NOBepKe BCeX oCTalbHbIX UCMOMNb3yeMbIX CpeCTB U3MepeHU No MeTogunKe, U3noXkeHHoU B pasaene 11. Pac-
CYMTaHHas paclnpeHHasa HeonpegeneHHOCTb noBepkn TC (UNK npegen NorpeLllHoOCT NOBEPKU) ACMKHA ObITh
BABa pa3a MeHbLle Tpebyemoro gonycka TCnoOCT P 8.625. lNpumep oueHnBaHUA paclupeHHOW Heonpeae-
neHHoctu noBepkn TC knacca Anputemnepartype 95 °C B nabopatopuin ¢ UICNOMb3OBaHUEM XUAKOCTHOMO TEP-
MocTata npuBegeH B npunoxeHun B. Tlpumep oueHuBaHUA pacllMpeHHOU HeonpeaeneHHOCTU
rpagynpoBkn TC B cyxobnovuHom TepmocTaTte npu temnepartype 400 °C npuBeaeH B npunoXXeHun I
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7 YcnoBusi NOBepKN U TpedboBaHUA K KBanudunKkaumum noBeputenemn

7.1 TpnnpoBeageHnn NOBEPKM AOTKHBI ObITb CODNIOAEHEI cneayoLlmne yCnoBUS:

- TeMnepartypa Bo3ayxa B NOMeLUeHUn, npeaHasHadvyeHHOM Ansl noBepkn, aomkHa obithb (20 £ 5) °C;
OTHOCUTErNbHasd BnaXXHOCTb He Bonee 80 %; atmocdepHoe aaBneHue ot 84 oo 106,7 klla;

- BUBpauusa, Tpsacka, yaapbl, MarHUTHbIE NOMS, KpPOME 3eMHOr0o, BNUdoLWmne Ha pabdboTy aTtanoHHbIX TC r
OpPYyrux cpeacTB NOBEPKU, AOITKHbI ObITb UCKMHOYEHDI;

- HanpsbkeHUe NUTaHusl CETU AOIMKHO ObITh B Npeaenax, yCTaHOBMNEHHBIX 3KCnyaTauMoHHBIMU OKY-
MeHTaMW Ha cpencTBa NOBEPKA.

/.2 KnpoBeaeHUo NOBEPKU ACMKHBI ObITb A0NYLWEHLI NULA, UMetoLLne HeobXoaNMYHo KBanndUKaLnio 1
aTTeCTOBaHHbIE B KA4YeCTBE NOBEepUTENEn.

8 TpedboBaHuA 6e30MacHOCTK

8.1 JormkHbl ObIThb cobntoaeHsl TpedoBanna FOCT 12.2.007.0.

8.2 Cnegyet cobntogate OCTOPOXHOCTb NpU paboTe ¢ MacnaHbIMUA U COMEBLIMUA TEepMOCTaTaMun, He
aonyckaTtb nonagaHus Brarun B pabouyto cpeay.

8.3 3anpelyaetca Tporatb HarpeTbln TC pykaMun 1 KNacTb €ro Ha NerkoBocnIaMmeHsitolLnecs nNoBepxX-
HOCTW.

8.4 [Mpn Ncnonb3oBaHUN CKMKEHHbBIX ra3oB HEOBXoAMMO cobnoaaTh OCTOPOXHOCTb U HE AOMycKaTb
nonagaHus XXMIOKUX ra3oB Ha OTKpbIThIe ydacTkM Tena. [Npu 3anonHeHnn cocyaoB Abloapa n n3snedveHmnmn na H1X
oxnaxgeHHbix TC HeobxoaMmMo NONb30BaTLCA XNoN4aTobyMaXKHbIMU NepyaTKamu,

8.5 [pwn paboTe co cTeknNsaHHbIMU cocyaamMn [broapa HeobXoa4MMO NMoNb30BaTLCA 3ALWMUTHBIMU OUKaMM.
He ponyckaeTcs yNMoTHATL Nea B CTEKNSAHHBIX cocyaaxX MeTanmMYeckKMMm n OCTPOKOHEYHBIMU NpeaMeTamMu,

9 lNMoAarortoBKa K noBepkKe

9.1 lNpoBepka AOKYMeHTaLUU
[lepen npoBeaeHMEM NOBEPKU NPOBEPAIOT HANMNYMNE: UHCTPYKLUWA Mo SKcnnyaTtaunum cpeactB NnoBepku,

aTTecTaToB UCNbITATENbLHOro 0DOPYACBaHUA, CBMAETENLCTB O MNOBEPKE CPEeACTB U3MEPEHUIN, NacnopTa, KNneun-
Ma UK ceuaeTenbCcTBa O nNpeasiaywen nosepke TC.

9.2 lNoaroToBKa cpeacTB NOBEPKU
Bce cpeacTBa NOBEPKU, TaKMe KaK TepMOCTaThl, KannbdpaTopskl, yCTaHOBKW ANA peanusaunn penepHbiX

TOUEK, U3MepUTESIbHbIE NPUBOPLI, AOITKHBI ObITb MOATOTOBIIEHLI K paboTe B COOTBETCTBUN C UHCTPYKLIUAAMU MO
nxakennyatauun. JomkHo BbITb 0becneyeHo NpaBubHOe 3aseMneHmne npubopoB N A0MKHbI ObITb BbIMOMHEHBI
BCe TpeboBaHUs Be30nNacHOCTH.

9.3 JKcnepuMeHTanbHasaoueHKaHeonpeaeneHHOCTUeAUHUYHOIo U3MEepPEeHUA CONPOTUBNEHUAB
YCINOBUAX KOHKPEeTHOM NOBepoOvYHOU Nadbopatopumn
9.3.1 HeonpeaeneHHOCTb €AUHUYHOIC N3MEPEHUSA CONPOTUBMNEHUS ONPeaensaoT nNpu TemnepaTypax,

DNMN3KUX K rpaaynpoBOYHBIM TOYKaM, oTaenbHO Anda TC pasnuiHbIX HOMUHATbHBLIX COMPOTUBIIEHUIA, MOBEPSIE-
MbIX B AaHHOW nabopaTtopun. [lonyckaeTcs UCNOMNb30oBaTbh TEPMOCTATUPOBAHHLIE Mepbl COMPOTUBMEHUA C
HOMWHAarnbHbIMW 3HAYEHUAMU, DNTU3KUMMN K HOMUHANbHBLIM 3Ha4YeHUsAM noBepsaemblx TC.

9.3.2 PekomMmeHayeTCd NpoBOANTbL M3MePeHNdA B penepHon ToUKe B HynesoMm TepmocTtaTte npn 0 "C unn e
BbICOKOCTAOUIMBHOM XUAKOCTHOM TepMocTaTe (HectabunbHocTb He bonee £ 0,002 °C). NpoBoasaT He meHee 50
oTc4yeToB conpoTueneHna U paccyuteiBatloT CKO pesynbtaTta nsmepeHusa. na asToMmatmyeckmnx LA poBbIX
MOCTOB HEODXOAMMO UCNOMBb30BAaTh TE Xe napamMeTpbl NP NPOBEAEHNN KOO0 U3MEPEHUS (BPeEMSI UHTETPU-
pOBaHUA, BpeMsa oTcyeTa n T.M.), Y10 U Npu npoBeaeHnn nosepkun. 3HavyeHune CKO u (r,,, ) paccunuTbiBaOT NUOO
aBTOMaTUYECKN N3MEPUTENBHBIM MOCTOM, NUOO, NpKU perncTpaunm noBeputenem oTaefbHbIX OTCYETOB, NO

opmyne

(1)

u(rfab) = <\‘

rae N, , — 4vncno orc4eToB conpoTuBneHus TC;

R, — pe3ynbTarT /I-ro 0TCYeTa;
R, — cpeaHee 3Ha4YeHne cConpoTUBIIEHUS.
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10 MNMpoBeaeHMe NOBEepPKU N 00paboOTKa pe3yNbTaTOB NOBEPKU

10.1 BHelWHWNN OCMOTP, NpOBEpPKa MAPKUPOBKU U KOMNIEKTHOCTW

10.1.1 BusyaneHbi ocmoTp TC AomkeH nokasaTb, YTO 3allUTHLIN KOpMnyc, BHellHWE KNeMMbl U BHeLUHUe
nposoaa TC He MMeIOT BUAUMBIX paspyLUeHWN, pe3bba Ha KnemMmmax, KNeMMHbIX rofioBKax 1 WTyuepax He MeeT
MeXaHu4eckux noepexaeHuin. TC ¢ 3arpsisHeHHOW NOBEPXHOCTLIO 3aLlLMTHOW apMaTyphbl K MOBEPKe He A0MYyCcKaroT.

10.1.2 lpn BHeWwHeM OCMOTPe ACMKHO OblTb YycTaHOBNeHO cooTBeTcTBMEe TC TpeboBaHUAM
[OCT P 8.625 BYacT MapKUPOBKU M KOMMMEKTHOCTMN.

10.1.3 lNpu HeBbINONMHEeHNN TpeboBaHM 10.1 TC K ganbHeuULlLen NOBEPKe He AONYyCKaloT.

10.2 lNpoBepKa aNnekKTpu4ecKoro conpoTuBreHnda N3onauum TepMomMeTpoB CONPOTUBNEHUA NPU
TeMmnepartype (20 £ 5) °C

10.2.1 ToakntoyatoT KnemMmbl npudopa Ang MaMepeHnst 3NeKTpUYeCcKoro ConpoTUBMEHUS K BbIBOJAM U
sawnTHomy kopnycy TC. lNogarT nsmeputensHoe HanpsxxeHne 100 B.

10.2.2 TlokasaHus cHumMmaloT B TedeHne 10 ¢ nocne nogayn HanpsbkeHUa M PUKCUpPYoT MUHUMAaNbHOE 3Ha-
yeHne conpoTusneHus. ConpoTtmneneHue nsonsumm TC aomMKHO cooTBeTCTBOBAThL TpeboBaHUaAM [OCT P 8.625.
TC, He yooBneTBopsatoLwmne TpeboBaHuam [OCT P 8.625, K ganbHenllen noBepKke He AoNyCcKaloT.

10.3 lNpoBepka OTKNOHEHUA CONPOTUBNEHUA TePMOMETPOB CONPOTUBMEHUA OT HOMUHaNbHON
CTaTUYECKOUN XapaKTepuCcTUKU npu temnepartype ot MuHyc 5 °C go nnrc 30 °C

[TpoBepKy oTKNOHEeHUs conpoTuneHns TC ot HCX BEINONHAKT CIIMYEHUEM C 3TaNOHHBIM [0Opa3LOBbLIM]
TepMomeTpomMnpun 0 °C B HyNeBOM TepMocTaTe unm cocyae dbtoapa, 3anoIHeHHOM CMeChHo Nbda U BOAbI, NMPU
apyron temnepartype B agnanasoHe oT MUHYC S °C go nntoc 30 °C B TepmMmocTaTax ()KUAKOCTHBIX, CYX0DMNOYHBIX,
bnonaHbIX) MO0 U3MepPEeHNEM B penepHbIX ToUKax (TPOMHOW TOYKe BOAbLI, TOUKE NNaBNeHUs rannus).

10.3.1 CnnyeHue ¢ 3TanoHHbIM [0O6pa3LOoBLIM] TEPMOMETPOM CONMPOTUBIIEHUA B XUAKOCTHOM
TepMocTaTte

10.3.1.1 3TtanoHHbIn TC 1 noBepsiemble TC nomMewaoT B pabovnn odbeM TepMmocTaTa Ha rmyouHy He
MeHee MUHUMaTbHOW rMyOUHbI MOTrPYXeHUd, ykasaHHOW B nacnopTe Ha TC. Ecnu MoHTaXHasa anvHa noeepse-
MbIX TC 6onee MMHUMaNbHOW rMyOuHBI NOrpyXXeHns aTanoHHoro [obpasuosoro] TC unn pasHa en, To H3 Bcex
TC A0MKHBI HAXOAUTLCA Ha OAHOM ypoBHe. Ecnu MoHTa)XxHada anuHa nosepdaemblXx TC MeHee MUHUMAaNbBHOW
rMyOunHBI NOrpyXeHnsa atanoHHoro [obpasyosoro] TC, To TC norpy»katoT B TEpMOCTaT HA MOHTAaXHY0 ANUHY U B
pesynbTaT UsMepeHUda BBOASAT NONpaBKy Ha nepenai Temnepartypbl Mexay cpegHumMm Todkamm Ho noeepse-
MbIX 1 3TanoHHoro [obpasuosoro] TC (no 11.7).

[TpnumedaHwne—Ilpnnosepke TC MOHTaXXHOW ANVHON MeHee 50 MM peKoMeHAOyeTCH NCNONb30BaTh NEPESIvB-
HOW XXUOKOCTHbIXN TEPMOCTAT U CreuunanbHble cpeacTBa ANl repMeTnsaummn KOHTaKTHOW FONMOBKW.

10.3.1.2 Tlloeepdaemble TC nogknovaloT K USMEPUTENBHOM YCTAHOBKE B COOTBETCTBUM CO CXEMOUN coeaun-
HEHWSI BHYTPEHHMX NpoBoaoB TC U cxeMmaMy BHELLHUX 3NEKTpUYEeCcKUX NoaknoYeHnn nprndopos. Heobxognumo
CTporo cobnogatb MHCTPYKLUMIO NO MOAKIIOUEHNIO N 3a3eMNEHNI0 3NEKTpoOU3IMepUuTensHoOM annapatypsl. ['oa-
kKrnroveHne TC K nepekntovaTensam AomMKHO obecnevnBaTbh HaaeXHbIN 3NEKTPUYECKMA KOHTaKT. [1OBEPXHOCTb
HaKOHEeYHUKOB 1 BbIBOAHLIX NpoBoaoB TC AomkHa ObITb o4MLLEeHA OT NNeHKM okenuaoB. MamepuTenbHbIn TOK
OOMKeH COOTBETCTBOBAThL yKaszaHHOMY B cneyudpunkaumumHa TC. [Npn ncnonb3oBaHMU 3NMeKTPoOUN3IMepUTeNbHON
YCTAHOBKUW MOCTOAHHOIO TOKa A0TKHA ObITb obecnevyeHa kKoMneHcauus napasnuTHBIX TEPMOINEKTPOABMKYLLINX
cun (TOLAC) BO BpemMa usmepeHui, Hanpumep nytTem nepeknoveHnda HanpasneHuUs ToKa.

10.3.1.3 Tllocne aocTkeHnst CTabuUnbHOro cocToAHNA (conpoTuBneHne TC He nsmeHaeTcs bonee Yem
Ha 1/10 gonycka 3a 5 MUH) NPOBOASAT LMK M3SMEPEHNN: N3MEPSIIOT TeMnepaTypy aTanoHHbIM TC, 3aTeM nocne-
OoOBaTeNbHO U3MepPAIOT conpoTuBNeHne nosepsieMblX TC M BHOBL MOBTOPACT UdaMepeHue stanoHHbIM TC. [Npwu
MCNONb30BaHNM aBTOMATUYECKNX MOCTOB PEe3ynbTaT Ka)Xa0oro namepeHust AoMmKeH ObITb NONYYEH Kak cpeaHee
apudpmeTnyeckoe sHa4yeHne He MeHee YeM U3 NATU oTcUeTOB. LIMKNn nsamepeHU NOBTOPAIOT HE MeHee ABYX pas.
TemnepaTtypa atanoHHoro TC 3a Bce BpeMsi U3aMepeHUin He AoIKHa U3MeHUTbLCA bonee Yyem Ha 1/5 gonycka
noeepsaemMbix TC.

[TpyumevyaHNH

1 Mpn ncnonbe3oBaHum ABYXNPOBOAHON CXEMbl COEAVHEHUS BHYTPEHHUX BbIBOAOB U NOAKITIOYEHUSA K N3MEPUTEb-
HOW YCTAHOBKE HEODBX0AMMO U3 peadyrnbTaTta namepeHns conpotmenennst TC BbIMECTb 3HAYEHNE CONPOTUBITEHNS COEANHU-
TENbHbLIX MPOBOAOB W 3HAYEHWE COMPOTUBIIEHUHA BHYTPEHHUX BbIBOAOB (€CNU OHO YKA3aHO Ha TEPMOMETPE WU B
CONpPoOBOANTENBHOW AOKYMEHTALNN).

2 [1pyn ncnonb3oBaHUKM TPEXNPOBOAHOW CXEMbI COENHEHUSA BHYTPEHHUX BbIBOJOB HEODXOANMO U3MEPUTBL CONMPO-
TUBNEHNE MEXAY ABYMS KOHTAKTaMN, COeANHEHHbBIMU C LENbIO, BKITIOYakoWwen B cebs1 Y3, n gBymMs KOHTaKTamu, COe gUHEH-
HbIMWU C Napou MNMPOBOAHMKOB, NAYyWUX U3 0QHON TOYKM Y3, n 3aTemM BblMECTb 3HAYEHUE BTOPOro COMNPOTUBIIEHUA U3
3Ha4YeHUs NEPBOrO.
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10.3.1.4 o gaHHBIM N3MepPEeHUN pacCUNTLIBAIOT cpegHee apupmMeTnyeckoe sHadeHe N pasmax TeMre-
paTypbl B TepMocTaTe, cpegHue 3HadyeHUsa conpoTmBneHun nosepdaemblx TC. onyckaeTca MCNoNb3oBaTh
CaMOCTOATENIbHOE UM BXOAsLLIee B KOMIMJIEKT MOCTaBKM CPpeACTB NOBEPKM aTTECTOBAHHOE NporpaMmmMmHoe obec-
neyeHue, npegHasHavyeHHoe AN aBToMaTu3auMi NPoLEeccoB rpagympoBkM 1 noBepkn TC, obpaboTkn U
XpaHeHNa pe3ynbTaToB.

10.3.1.5 Pac4eT paclumpeHHON HeonpeaeneHHOCTM pesynbTaTta M3aMepeHust NpoBoaAaAT No MeToauKe,
n3noXxeHHon B pasgene 11.

10.3.2 Cnu4veHue ¢ 3TanoHHbIM [00pa3LoOBbIM] TEPMOMETPOM CONPOTUBIIEHUA NPU TEMNEpaTy-
pe0 °C

10.3.2.1 OAnaonpeneneHnaconpotueneHna TC npnu0 °C pekoMeHOyeTCs UICNONb30BaTh TEpPMOCTaT UM
cocyq [btoapa, 3anofIHEHHbIN CMeCbio MenkoapobneHoro nbaa U oxnaxaeHHon Boabl. Jlea AonkeH ObiTh
YBNaXXHEH U YNMOTHEH NO BCcen Macce, YToO bl BCMeCcu NbAa M BoAbI He ObINO Ny3blpen BO3ayXa U U3nnLLIKa BoAb!.

10.3.2.2 Ycnosua norpyxeHuna TC M noaknwodeHUa K UsmMeputenbHon yctaHoBke — no 10.3.1.1 u
10.3.1.2. TonwmHa cnog nbAoBoOAAHON CMECU, OKpyXatoLen TepMoMeTpPbl, He A0MMKHA ObiTb MeHee 30 MM.

10.3.2.3 llocne AOCTUXKEHUA CTAOUNMBHONO COCTOSAHUA NPOBOAAT U3IMEPEHMe TemnepaTypbl 3TaNoH-
HeIM TC, 3aTeM nocnegoBaTefibHO M3MEPSADT conpoTuBneHne nosepsaemblx TC. HeobxoanMmo NpoBeCcTn He
MeHee 10 oTc4yeToB conpoTuBneHna ana Kaxagoro TC. Mo nonydyeHHBIM gaHHBIM paccyHUTLIBAKOT cpegHee
apugpmeTndeckoe sHadveHue conpoTusneHua TC n CKO cpeaHero apugpmeTnveckoro sHaueHus.

10.3.2.4 Pac4eT paclumpeHHOU HeonpeaeneHHOCTU pesynbTaTta UsMepeHU NpoBoOAT No MeToauKe,
N3noXXeHHou B pasgene 11.

10.3.3 CnuyeHune ¢ o6pa3yoBLIM TEPMOMETPOM COMPOTUBMEHUA B CYXOOMOYHOM TepMocCTaTe
(kanubpaTtope)

10.3.3.1 Cyxobno4Hble TepMoCTaThl PEKOMEHAYETCS NMPUMEHATL ANS MOBEPKU U rpaaynpoBKKU TC, ana-
METP Kopnyca KOTOPbIX HE NpeBbillaeT 6 MM. Heobxoaumo ToUHO cobniogaTth YCNOBUS 3arpy3kn 6noka, 3a3opbl
vexay TC n kaHanamu 6noka 1 ycrnoBus TennoBoun n3onsiLunm 61oka, npm KoTopblix bblna NpoBeageHa noBepka
KanubpaTopa.

10.3.3.2 llepen ncnonb3oBaHUeM TepMocTaTa HeobXoAUMMO NPOBEPUTL YNCTOTY KAHANOB MeTanm4yec-
Koro brioka 1 pasmep KonbLeBbIX 3a30p0oB Mexay TC 1 BHYTPEHHUMU CTEHKAMM KaHaNoB, KOTOPbIe AOTKHbI
OobiTb He bonee 0,1 mm. lonyckaeTcs ncnonb3oBaHWe Bnoka ¢ KonbueBbiM 3a3opomM Ao 0,5 Mm nNpu yCrnoBumn
3anofiHeHnd 3asopa CyxXum MenkogncnepcHbIM NOPOLLKOM oKCcnaa arntoMUHUE.

10.3.3.3 Tlpunoepke TC ¢ norpyXaemMon 4actbio NepeMeHHOro anameTpa Heobxoaumo UCNoNb3oBaTh
MeaHble M NaTyHHbIE TPYOKM COOTBETCTBYIOLWEro AMameTpa, ocbecnevnBatolne NAoTHYIO NOcaaKy Ha YTOHYEH-
HYIO YacTb noBepsaemoro TC.

10.3.3.4 MeTtoguka nposegeHna namepeHnn — no 10.3.1. PacyeT HeonpeaeneHHOCTU pe3ynbTaTa rpa-
OYWPOBKM NPOBOAAT NO MeToauke, N3NoXXeHHoW B pasgene 11.

10.3.4 lMoBepkaTepMOMeETpPa CONPOTUBIIEHUA B penepHbIX TOUKax

10.3.4.1 TloBepka B TPONHOW TOYKE BOAbI

[TpeaBapuTensHo oxnaxaeHHbld TC norpyxarT B aMnyny TPOUHOU TOYKU BOAbI, YCTAHOBIIEHHYIO B TEp-
MocTaTe unn cocyae Abtoapa. UsmepeHua conpotmeneHna TC HadmMHaloT He paHee 4yeM 4Yyepes 15 MUH nocrne
MNOrpy>XeHns1 U NpoaociKarT He MeHee 5 MUH. [lpoBoasaT He meHee 10 oTcHeTOB conpoTuBneHUs. Mameputens-
HbIN TOK AOIKEH ObITh paBeH YKa3aHHOMY B IOKYMEHTaxX Ha TEPMOMETP KOHKPETHOro Tuna. NokasaHus usmepu-
TeNbHOMN YCTaHOBKM HEe AOTKHbI permcTprupoBaTh TEHAEHUUU K YBENMUYEHUIO UMW YMEHbLLEHWUIO CONPOTUBIEHUSA
TC. o nonydyeHHLIM gaHHBIM pacCYUTLIBAKOT cpegHee apugpmeTmyeckoe sHadeHue conpoTueneHna TC n CKO
cpegHerc apudgpmMeTndeckoro sHadyeHus. PacueT pacllMpeHHoU HeonpeaeneHHOCTU pe3ynbTaTa rpagympoBKiA
NPOBOAAT N0 METOAUKE, N3NOXKEeHHOW B pasdene 12.

10.3.4.2 [loBepka B TOUYKe NMaBNeHUs rannug

TC norpy>atoT Bamnyny c rannmem nocre Toro, Kak sapuKCMpoBaHo Havano remnepaTypHOU NnoLwagku
dpasoBoronepexoaa. TC nogknovaroT KyCTaHOBKe AN M3MepeHUa conpoTUBneHus. MameputenbHbIN TOK OON-
XeH ObITb paBeH yKazaHHOMY B IOKYMEHTax Ha TEpMOMETP KOHKpeTHoro Tuna. lNocne ctabunusauymm nokasa-
HAW NPOBOAAT U3MepeHune conpoTmuerieHnss TC B TedeHne He MeHee 5 MrUH. Heobxogunmo 3admnkcnpoBaThb He
veHee 10 oTcyeToB. He A0MKHO ObITh BLISIBIIEHO TEHAEHLUU K YBENUYEHUNIO TN YMEHBLLEHUIO COMPOTUBIIEHUS
TC B npouecce nsmepeHun. lNononydyeHHbIM AaHHBIM pacCcYUATLIBAKOT cpegHee 3HadeHue conpoTmeneHnda TC u
CKO cpeaHero sHavyeHusa. PacyeT pacluMpeHHOU HeonpeaeneHHOCTU pe3ynbTaTa rpagyvupoBKU MPOBOAAT MO
MeToauke, U3NoXXeHHOW B pasgene 12.

10.3.5 KputepumrogHocTu TepMOMeTpPa CONpoTUBNEeHUA

TC cyntaroT roaHbIM M AoNyCcKakoT K AalNbHeLWen NoBepKe B TOM clyyae, eClmiM OTKITOHEHMe ero ConpoTUB-
neHna ot HCX ¢ y4eToOM paclunpeHHOW HeonpeaeneHHOCTU pesynbTaTta UsMepeHnd He npesbillaeT 4onycK
COOTBETCTBYIOLLEro Knacca, T. €. BbINoNHeHbl 0AHOBPEMEHHO AiBa HEpaBeHCTBaA:
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(Re(t) = Ruexlt,) + UY £ < A,
IR (2)
(Rk(tx) - RHCX(tx) - U)/ E > —AL,,
rae R, (f,) — cpeaHee 3Ha4YeHue conpoTmBnieHna nosepdaemoro TC, Om;
t, — cpeaHaAa TeMnepaTtypa, nsmepeHHas aTanoHHeM TC, °C;
R, ~x(t,) — 3Ha4eHune conpoTnBneHna TC no HCX npu temnepatype { , Om;

U — paclwumpeHHast HeonpeaeneHHOCTb pesynbTaTta uaMmepeHus conpotueneHua TC, paccumtaHHas
no MeToauke, nsanoxeHHon s pasgene 11, Om;

G;T — yyBcTBUTENBHOCTL TC No HCX npun Temnepatype £, Om/°C;

+At, — ponyck TCno'OCT P 8.625 nputemnepatypel,, °C.
10.4 TlpoBepKa OTKNOHEHUA CONPOTUBMNEHUATEePMOMETPa CONPOTUBNEHUA OTHOMUHaNLHOU CTa-
TUYECKOU XapakTepucTuku npu temnepartype ot 90 °C oo 103 °C
[TpoBepky npoBoadaT anda TC knaccoB AA, A n B cnuyeHnem ¢ atanoHHbIM [obpa3sLoBbIM] TC B XKMOKOCT-

HOM, CyXODMOYHOM UMK NapoBOM TepMocTaTe nNo Mmetoauke, nanoxeHHon B 10.3.1. Kputepun rogHOCTU —
no 10.3.5.

[ PUMEYAaHWNE — lcnonb3oBaHue MNapoBbIX TEPMOCTATOB, peallM3yrLWLNX TOYKY KUINEHUA BOAbl, — B COOTBET-
CTBUN C TEXHUYHECKUM OINMNCaHNEM U HHCprI{Ll,HEF’I Mo UXTNpuMeHeHWMIO.

11 Pac4eT pacwumnpeHHOU HeonpeAerneHHOCTU NOBEPKU TEPMOMETPOB
COMpPOTUBIIEHUA B TepMOCTaTe Unu Kanuoparope

11.1 CyMMapHYo cTaHQapPTHYIO U paclUMpeHHYIo HeonpedeneHHOCTb nosepkn TC paccHUTbIBaAOT ANA
KaXxaou TemMnepatypbl noBepkun. [lpu pacyeTe cyMmMapHOU HeonpeaeneHHOCTU NOBEPKN YHUTLIBAKOT Heonpee-
NEHHOCTb U3MEPEHNI TeMnepaTypbl 3TanOHHLIM [0Opa3LOBLIM] TEPMOMETPOM N HEONPEeAENeHHOCTb U3Me-
PEHHOro 3HayveHUs1 COMPOTUBIIEHUA TMOBepsAeMoro TepmMomMeTpa. [Ona pacyeTta WUCNONb3YIOT AaHHbIE,
nonydyeHHele Npu nposeaeHn nsmepeHun (pasagen 10), gaHHbIe, NONy4vYeHHbIEe NPpX NpeaBapUTenbHON 3KCre-
pUMeHTanbHOW oLeHKe HeonpeaeneHHOCTU, CBA3aHHOW CO CrnyvYauHbIMU 3dpdpekTaMu npmu NsmMepeHmnim B KOH-
KpeTHOW noBepoYHoU nabopatopun (no 9.3), a Takke gaHHble, NpUBeAEeHHbIE B CBUAETENBLCTBAX O MNOBEPKE
CpPeaCTB WU3MEPEHUN: TepmocTaTa, Kanubpartopa, pPenepHou TouYKW, dTanoHHoro TC M U3MeputensHOu
YCTaHOBKM.

11.2 Tpn ncnonb3oBaHUM CyXoDNOYHLIX TEPMOCTATOB (KanubpaTopoB) pacyeT HeonpeaeneHHOCTH,
npuBeadeHHbIN B HACTOALLEN MeTOAMKe U OCHOBaHHBLIN Ha AaHHBLIX CBUAETENLCTBA O NOBEPKE KannbpaTopa,
OTHOCAT TONbKO K noBepke TC gnameTpoMm, He NpeBbILaoLWLUM 6 MM.

11.3 3HauveHune TemnepaTypsbl, onpeaeneHHoe no nokasaHusam atanoHHoro TC, paccunTbiBaoT No hop-
MyJie

t =1 (R,), (3)
rae t (R,) — cpeaHeapugpmMeTnyeckoe sHayeHne U3 pes3ynibTaToB U3MepeHnUa TeMmnepaTtypbl, ornpegensaemoe
no oopmyne
N
t(Rs) = — D R4 (4)
N5

rae N — 4y1ucno nsmepeHnn conpoTueneHna atanoHHoro TC, BeINONHEHHLIX MPU rpaaynpoBKe;

R, — 3Ha4eHune conpoTmBneHna atanoHHoro TC npn i-Mm nsmepeHunu;

{R,;) — 3Ha4YeHue TeMnepaTypbl, COOTBETCTBYOLLIEE I-MY N3MEPEHUIO, pacCHYNTaHHOE N0 UHTEPNOMALMOHHOW
3aBUCMMOCTW CONPOTUBNEHNE — TemnepaTypa, NpuBeaeHHOW B CBUAETENLCTBE O MOBEPKE 3TANOH-
Horo TC.

[TpnmeyaHwune—Illpn nCNONb30OBaHNMN 3TANOHHBLIX TEPMOMETPOB APYIvX TUMNOB CPeaHEee 3HAYEHNE TeEMMNepa-
TYpbl ONpeaensoT No NOKa3aHUsAM COOTBETCTBYIOLWMX YCTAHOBOK U C y4€TOM COOTBETCTBYIOLLMX MHAMBUAYAINbHbLIX MHTEP-
NONALMOHHbIX 3aBUCUMOCTEMWN.

11.4 BrogxeT HeonpeaeneHHOCTU ANd TeMnepaTtypbl, UAMepPeHHOW 3TanoHHbIM TC, BKNtoYaeT B ceb4
chnefyroLwme coctapngarowme:
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11.4.1 CtaHgapTHYHO HeonpeaeneHHOCTb, ODYCNOBNEHHYIO CrnydanHbiMU 3dpdpeKTaMun Npu N3MEPEHUSIX
u(rlab1—j)’ paccunTbiBaloT Kak CKO cpegHero saHa4vyeHus pesynbTaToB M3MepeHUA, BoINMoJTHEHHBIX B OAHOM U3Me-
PUTENbHOM UMKNe aTanoHHbIM TC no popmyne

_ U(7ap1)

u(rfab‘l—j) B \/ij : (5)

rae u(r,.,,) — CKO eanHn4HOro usmepeHus conpoTmBnernsa atanoHHoro 1C, onpeaeneHHoe no 9.3;
Nj — YUCNO N3MepeHn1 B 0OQHOM N3MePUTENbHOM LMKNeE.
11.4.2 CtaHgapTHytO HeonpeaeneHHOCTb, 00YCNOBMNEHHYIO HECTADUNBHOCTBLIO TEMMNEPATYPLI B TEPMO-
cTaTe 3a BpeMs BCeX LMKIMOB usMepeHun, u(f,) paccynteiBatoT MeTogoM no Tuny B no gpopmyne

— trnax _tmin
U(ts) - 2\6 : (6)
rae tmax’ tmin — COOTBeTCTBeHHO MaKCMMaJlbHad 1 MAHAMallbHa4 TeMHepaTypa, NM3IMEPEHHAA 3TaJIOHHbBIM TC

3a BpeMd NpoBeeHNs BceX UsMepuTenbHbIX LIUKIOB.
11.4.3 CraHpapTHYto HeonpeaeneHHoCTb rpagynpoBky atanoHHoro TC u(of ) paccymnTbiBatoT No gop-

My e
udt,) = U2, (7)

rae U, — paclunpeHHasa HeonpeaeneHHOCTb rpaAyupoBKN 3TalloHHOro TepMomMeTpanpuk = 2, npusejeHHasa B
CBMAETENbCTBE O ero noBepke (M1 aoBepuTensHasa norpeLllHoCTb Npyu A0BEPUTENTIbHON BEPOATHOCTH
95 %).
11.4.4 CtaHpoapTHyO HeonpeaeneHHOCTb, ODYCMOBMEHHYHD HETOYHOCTbIO SMEeKTPOU3MepUTenbHOM
YCTaHOBKU, U(dr,) paccunTbIBalOT crnegyoLwmm obpasom:

u(or,) = U /2, (8)

rae U, — paclumpeHHas HeonpeaeneHHOCTb U3MepeHUsi Npu k = 2, npuBedeHHasi B CBUAETENbCTBE O NoBepKe
YCTaHOBOK AN U3MEePEHUS CONPOTUBIEHUS.

[TpyumMmevyaHNHs

1 Ecnwn B cBnaeTeNnbCTBE O NOBEPKE YCTAHOBKM YKa3aH npeaen 4onyckaemMon norpeHocTn £ A np» TO CTAHAAPTHYO
HeonpeaeneHHoCTb paccyYnTbLIBalOT METOA0M No TUNy B (HopmansHoe pacnpeaenexue) no popmyne u(or,) = Anp/&

2 EcnnunameputenbHbi MOCT paboTaeT ¢ BHELWLHEN 06pa3LoBoOn MEPON CONPOTUBNEHUSA U U3BECTHbI CTaHJapTHas
HeonpeaeneHHoOCTb U U3BMEPSIEMOro OTHOLLEHNUSA S = RTC/Roﬁp, a Takke cTaHgapTHas HeonpegeneHHOCTb rpagynpoBKY
Mepbl u(BRoﬁp), TO CTaHOapTHYIO HeonpeaeneHHoCTb naMmepeHus conpotuenenus TC u(dr, ) onpeaensioT no popmyne

u?(3rg) = SPUP(8Rg,) + Rogp Us -

11.4.5 CTaHaapTHYO HeonpeaeneHHOCTb, BbI3BAHHYIO OrpaHUYeHHOoN paspellarolein cnocobHOCTLIo
OTCYETHbIX YCTPOWUCTB 3NEKTPON3IMEPUTENTIbHOUN YCTAHOBKN, U(or,.) OLeHUBaoT No Tuny B no qoopmyne

u(dr. ) = f/’%, (9)

rae = a . — paspellarolasn cnocobHOCTb YCTaHOBKU ANA USMEpEeHUs CONpPOoTUBIIEHNA 3TanoHHoro [obpasLio-
Boro] TC.
11.4.6 CTtaHOapTHYHO HeonpeaeneHHOCTb U3-3a HecTabUNbHOCTU 3TanoHHoro [obpasuoBoro]TC 3a

MeXNOoBepOoYHbIN UHTepBan u(dty) oueHMBaT MeToAoM Nno TUNy B no gopmyne

u(dt,) = =L (10)

rAe = ar — UHTepBan BO3MOXHOIo U3SMeHeHUsa conpoTuBneHnsa atanonHoro TC B TPOMHOW TOYKE BOAbI B TEM-
nepaTypHOM 3KBUBaNeHTe, onpegeneHHbIM 3KCnepuMeHTanbHO Npu nepnognyeckon nNoBepKke atTa-
NoHHoro [obpasuoBoro] TepMmomMeTpa U NpuBeaeHHbIN B CBUAETENbCTBE O €0 NoBepKe.
11.5 CocTaBnaoT OoaXeT HeonpeaeneHHOCTU NSMEPEHU TeMnepaTypbl STanoHHbIM [00pa3LoBLIM]
TC (cm. Tabnnuy 2).
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Tabnwuua 2— biogxer HeoNpeaeneHHOCTU N3MEPEHUIN TEMNEPATYPbI 3TANOHHLIM [0Opa3ULOBbIM] TEPMOMETPOM CO-
NPOTUBNEHUSA

OueHka cTaHOapTHOU Koot brLIMEHT Bknaa B cymmapHyto
MNCTOYHUK HEoNnpeaeneHHoOCTH HEOMNPEACJICHHOCTUY, Ty, S CTaHOapPTHYIO
pacnpeaeneHvue, Meto pacyeTa HeonpeaeneHHOCTb
CrniydyavHbie 3 eKTbl NPU N3me- Tun A, HOpMAanbHOE pachnpe-
y b p p pacnp 1/C U(riap1—j)/ C1

PEHUN aenenwve, u(r,,, J, 11.4.1

HectabnnbHOCTb TEMMEPATYPLI B Tun B, paBHOMEpPHOE pacnpe- : ul(t,)
TepmocTare aenenve, u(t ), 11.4.2 >

[ pagyvnpoBKa 3TanOHHOIO TEPMO- Tun B, HOpMmanbHOe pacnpe-

1 u(ot;)

MeTpa nenexve, u(ot_ ), 11.4.3

[MoBepka M3MEepUTENbHOW YCTa- Tun B, HOpmanbHOe pacnpe- 1 1 u(5r:)
HOBKW penexve, u(or,), 11.4.4 C, C, )

Paspelwatouwas cnocobHOCTb U3- Tun B, paBHOMepHOE pacnpe- 1 1 U(Sr)
MEPUTENTbBHOW YCTAHOBKW aenexwve, u(or, ), 11.4.5 C, C, ®

HecTtabnnbHOCTL 3TANOHHOIO Tun B, paBHOMepHOE pacnpe-
TepMOMeTpa 3a MeXNnoBepouHblW | paenenue, u (dt.), 11.4.5 1 u(otr)
NHTEpBAar

[TpumeyaHune—C, —KkoddDDPULUNEHT YyBCTBUTENBHOCTU d9TanoHHoro TC dR/df, Om/°C, onpeaensemMbin npu
TeMneparype t, nNo ypaBHeHWto, NpuBegeHHOMY B CBMAeTeNbCTBe 0 noBepke 1C.

11.6 CyMmapHyto cTaHOapTHYH HEONPeAEeNeHHOCTL pe3ynbTaTta USMepeHUs TeMnepaTypbl 3TanoHHbIM
TepmMomMeTpoMm U (i, ) paccHnTbIBaOT NO popmMyne

1 1 1
U(t) = |— U (Mg )+ U= (ts )+ U™ (Bt )+ — u”(3r )

VC; o Cy

u?(dr. )+ u®(dt;). (11)

[TpnumeyaHune—Pacyer HeonpeaeneHHOCTN UBMEPEHUSA TeMNEpaTypbl NPU UCMONMb30BAHUN 3TANOHHbLIX TC,
01151 KOTOPbIX XapakTepHbl gpyrne dyHKumMm npeobpasoBaHus, NPOBOAAT aHANOMMYHO BbILLENITOXEHHOMY.

11.7 3HaueHue conpoTuBneHus rpagympyemoro TC npu TemnepaTtype t, paccuMTLIBaIOT Mo hopMye
R(l) = R (L) + Gt + C, ol (12)

X
rae C, — koappumumeHT YyBcTBuTenbHoctu TC dR/dE, onpeaenaembiv no ypasHeHuto HCX TC npu Temnepa-
Typel,;
of -, — Monpageka, paBHas U3MeHeHUo TeMmnepaTypbl Mo BepTUKaNbHOW och paboyero obbema TepmocTaTa
NNn KanubpaTopa mexay cpegHen Toukon Y3 nosepsiemoro TC n atanoHHoro TC;
of -, — nonpaska, paBHasg USMeHeHUo TemnepaTypbl N0 ropuU3oHTaNbHOM ocn Mexay Ho nosepsemoro TC u
aTancHHoro TC (nnu mexay kaHanamm 6noka cyxobnovHoro kanmbparopa).
R, .(t,) paccunTbIBalOT KaK cpeaHee apndpmeTnyeckoe sHadeHne pesyibTaToB M3MepeHnNs ConpoTuBe-
HKUA TC npu rpaagymposke no 10.2.1 no popmyne

R, (f)=

X Z ka: (1 3)
rae N — 4yucno namepeHuna conpotusnerna TC;
R,; — pe3ynbTarT /i-ro usmepeHua conpotmsnenma 1C.

[TpnmedvyaHne—IllonpaBkm Ha BepPTUKAlbHbIN N TOPU3OHTAlNbBHLIN TPAANEHTLI TEMNEPATYPbl BBOAAT MO
pe3ynbTaramMm UccrneaoBaHuy TepmocTara B noBepovHon nabopartopun. Ecnv npm noBepke TepmocTarta unm kannbpartopa
rpagnenHT TemnepaTypsl Obin onpegeneH TONbBKO B BUAE NpeaenoB OTKINOHEHUS TeMNeparTypbl OT CPeaHEro 3Ha4eHus
+ ag, + a-, Nnbo ecnu HensBecTHa AnuHa Y3 noBepsieMbIX TEPMOMETPOB, TO NONPaBKU NPUHUMAIOT PaBHbIMU HYIO. [ pa-
OVEHT yYNTBIBAIOT TONbKO BBEAEHMEM HeonpeageneHHoctnno 11.8.4.

11.8 BrogkeT HeonpegeneHHOCTU M3MepeHun conpoTtueneHus TC BkNovaeT B cebs cneayrowimne

cocTaBngaLwme:
11.8.1 CtaHgapTHyo HeonpeaeNeHHOCTb, ODYCNOBMNEHHYIIO cnyYanHbiMn adpdpekTamMn npu N3MmepeHun-
S1X, BINONTHEHHBLIX B 0HOM U3MePUTENbHOM LUKNe nosepsieMmbiM TC, u(rlabZ—j) OLLeHMBAIOT Mo oopmyre

11
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_u (r}abQ )

U ap2—) \/,\Tj , (14)

rae u(r,,,,) — CKO eanHn4Horo nsmepeHus conpotmenenunsa TC, onpeaeneHHoe no 9.3;
N. — vncno namepeHun conpoTneneHus TC B KaXKaoM LIMKIE.
11 .8’.2 CTaHaapTHYIO HeonpeaeneHHOCTb U3MepeHUU Npr noBepke 3MeKTponsmMepuUTenbHON YCTaHOBKA
u(dr,) paccumMTbIBaOT cneayoLwmm obpasom:

u(dr,) = U, /2, (15)

rae U, — pacwmpeHHaa HeonpeaeneHHoCcTb USMepPeHUANpUu K = 2, npuseaeHHasa B CBUAETeNbCTBE O NoBepke
YCTaHOBKU ANA U3smepeHusa conpoTtueneHua TC.

[MTpumedyaHune—Ecnu B cBUAETENLCTBE O NOBEPKE YCTAHOBKW YKa3aH npegen AonyckaeMon NOrpeLHoCcTy
t App, TO CTAHAAPTHYIO HeonpeaeneHHOCTk PacCUnTLIBaOT METOAOM No TUNy B (HopmaneHoe pacnpegenexne) no popmy-
ne u(ér,) = Apyf3.

11.8.3 CTaHaapTHY HeonpeaeneHHOCTh, OOYCNOBNEHHYIO OrpaHUMYeHHOW paspellatollein cnocobHOC-

Tbt0 OTCYETHbIX YCTPOUCTB 3N1EKTPON3MEPUTENbHOW YCTaHOBKU, U(J,,) PacCHMTbIBAtOT NO popMyne

— ark

73 (16)

rae + a, — paspellaroLas cnocobHOCTb YCTaHOBKM ANA nsmepeHna conpotuereHna TC.

11.8.4 CTtaHgapTHble HeonpeaeneHHOCTHN, OOYCNOBNEHHbIE BEPTUKANBbHBIM U TOPU3OHTAlbHBIM rpagun-
eHTaMmu TeMmnepaTypbl B TepMocTaTe Unn kanubpartope, u(dtg,), U(dtg,) paccunTbIBaOT NO POPMYaMm:

u(or,,)

dr dro
ul.,) =—,; uld) = —=, (17)
J3 V3
rae + ag, + a-, — AManasoH U3MeHeHUs1 NMonpaBoK K TemMnepaType, oLueHUBaeMbli 3KCNepnMeHTanbHO Npu

NoBepKe TepMocTaTa Unu Kkanmbpartopa.
11.9 brogxeT HeonpeaeneHHOCTU U3MepeHns conpoTueneHnsa TC npeacTasneH B Tadbnuue 3.

Tabnwuuya 3 — brogker HeonpeaeneHHOCTU N3MEPEHUS CONPOTUBNEHUS TPAAYUPYEMOIo TEPMOMETPAa CONPOTUBIMEHNS

OueHka cTaHaapTHOU KoathduLmeHT Bknaa B cymmapHyto
MCTOYHUK HeonpeaeneHHOCTH HeonpeaeneHHoOCTH, Tun, I CTaHOapPTHYIO
pacrnpefneneHue, MeToMKa pacyeTa HeonpeaeneHHoCTb
CnydvanHble adhdreKkTbl Npn name- Tun A, HOpManbHOE pacnpe- : u(r )
PEHUN aenenve, u(r,,, ), 11.8.1 fabe—
[ToBepka namepuTenbHON ycTa- Tun B, HopmanbHOE pacnpe- : ()
HOBKMU nenexwve, u(or,), 11.8.2 g
Paspellarnuas cnocobHOCTb U3- Tun B, paBHOMeEpPHOE pacrnpe- 1 ()
MEPUTENBHOW YCTAaHOBKA nenexwve, u(or,), 11.8.3 4
[lepenag remnepartyp no BepPTU- Twun B, paBHOMeEpPHOE pacripe-
- C2 C2 U(atm)
KanbHOW ocu paboyvero obbema penexve, u(dt.,), 11.8.4
[lepenag temnepartyp no ropwu- Tun B, paBHOMeEpHOE pacrnpe-
30HTanbHOW ocu pabouyero obbema | penenve, u(ét_,), 11.8.4 C, Co u(dtes)
(NMMBo mexay KaHanamm B 6roke)

11.10 CymmapHyto cTaHOapTHYO HeornpeaeneHHoCTb n3mepeHuna conpotmneneHunsa TC u (R, ) oueHnBa-
10T No popmyre

UR)) = \/Uz(f}abz—j )+ U (Bry )+ U™ (3ry )+ Cou”(8teq) + Cou™ (Stey) . (18)

C

11.11 CymmapHylo cTaHAapTHYHO HeonpeaeneHHocTb U.(R) U paclunpeHHy HeonpeaeneHHocTb U
nosepkn TC B kKaxkaou TemMnepaTypHOU ToUKe pacCHMUThIBAKOT Mo popMynam:

U(R) = JC2u2(t, )+ U2(Ry) (19)

U=ku(R), (20)
rae kK — koadpdpuumeHT oxBaTa.

12
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11.12 Pe3ynbTaT noBepKn

[pn kK = 2 conpoTnBneHne rpagynmpyemoro TepMmomMmeTpa npu temnepatype t, HaxoguTca B UHTepBane
R (f,) £ U c BepodATHOCTbIO 95 % B NpeanonoXXeHun HopManbHOro 3akoHa pacnpegeneHus. Heonpeaenen-
HOCTb NoBepkn TC B eguHULIAX TeMnepaTypbl paccynTbiBaloT geneHmem U Ha KOSPEPULUUEHT YYBCTBUTENb-
HocTn C,,.

12 Pac4yeTt pacwmpeHHOU HeonpeAaeneHHOCTU NOBEPKU TEPMOMETPOB
CONpPOTUBNEHUA B penepHOU To4YkKe

12.1 3HaveHue TeMmnepaTypbl penepHou TOUYKU f, 1 paclunpeHHasa HeonpeaeneHHOCTb 3TOro 3Ha4YeHUs
U(tfp) OOIMKHbI ObITb NpUBeAEHbI B CBUOETENbCTBE 06P aTTecTauMn ycTaHOBKM ¢ aMNynon Ang peanusaynu
penepHon ToUKK. CTaHdapTHYO HeonpeaeneHHOCTb TeMmnepaTyphbl u(tfp) paccYUTbIBAKOT No popmyne

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

12.2 brogxeT HeonpeageneHHOCTU U3MepeHuda conpoTueneHnsa TC cocTtasngatotT aHanormnyHo 11.8—11.9.
CTaHaapTHYIO HeonpeaeneHHOCTb, OOYCNMOBMEHHYO CnyYanHbiMM sdodeKTamMun Nnpu U3MepeHUsax, paccunThl-
BatoT no popmyne (14) kak CKO cpeaHero saHa4vyeHUd pe3ynbTaToB U3aMepeHn conpotneneHnsa TC B penepHoU
Touke. CyMMapHyto cTaHOapTHYO HeonpeaeneHHocTb U (R,) paccyuTeiBatoT no gopmyne (19). B bogxkeT
HeonpeaeneHHOCTU He BKoYaloT cTaHA4apTHbIe HeonpeaeneHHOCTU, 0OyCnoBeHHble BepTUKalIbHBIM U TOpU-
30HTaNbHbIM rpagueHTamMmm TemnepaTypbl B Ooke.

12.3 CymmapHyto cTaHAapTHYO HeonpeAeneHHoCTb U (Ry,) 1 pacluMpeHHyto HeonpeaeneHHocTe Uy,
nosepkn TC B penepHOM ToUKe onpeaendoT no fpopMynam:

U(R,) = \Coul(ty,) + U2(Ry ) (22)

U, = K URp), (23)

rae kK — kospdpuumMeHT oxeaTa.

12.4 Pe3ynbTaT NnOBepPKU

[pn k = 2 3Ha4eHne conpoTtusneHus rpagyupyemoro TC npu temnepatype f,, HaxoauUTCA B UHTepBane
R, = U c BepoATHOCTbIO 95 Y% B NpeanonoXeHnn HopManbHOro 3akoHa pacnpeaeneHns BepoaTHOCTN. Heon-
peaeneHHoOCTb NoBepkn TC B egnHMLAX TeMnepaTypbl paccyHnTbiBaloT geneHnem U Ha Ko P UUNEeHT YyBCTBU-
TenbHoOCTN C,,.

13 OdpopmMneHune pe3ynbTaTOB NOBEPKN

13.1 B npouecce NoBepKn NoBEPUTENb AOIKEH BECTU NPOTOKOM NOBEPKU, BKIOUAOLW N B cebsa cneayto-
LMe AaHHble: HauMeHoBaHUe UTUN TC, cepunHbinHoMep TC (nunaptun TC), padbounn gnanasoH TeMmnepartyp
TC, ycnoBHoe 0b03HavyeHne HCX, HaumeHoBaHMe 3aKkasvuka, AaHHble U3MepPeHUA, 3aKknoveHne o rogqHoCT!,
OaTy NoBepKU, amMunnunio noseputend. [lonyckaroTca KOMMbIOTEPHBbIE 3anncK U XpaHeHUe NpoToKoa noBepKu.

13.2 [lpn nonoXnTenbHLIX pe3ynbTatax NnoBepkn Ha cooTBeTCcTBUE gonyckam no [OCT P 8.625 Ha kop-
nyc TC HAaHOCAT KNenmMo NN opopMnsaloT CBMAETENLCTBO O NOBEPKE, B KOTOPOM yKasbiBalT HAMMeHOBaHUe U
1N TC, cepunaHbin Homep TC (unn naptun TC), pabovnn guanasoH temnepatyp TC, ycnoBHoe 0bo3HavyeHume
HCX, Knacc gonycka 1 cpok AeUCcTBUSA cengeTensbcTBa. [lognncek noBeputensa yaoCcToBEpSA0T OTTUCKOM NOBe-
PUTENbHOro Knenma.

13.3 [locornacosaHuio ¢ 3aka3svyMKOM B CBUAETENbCTBE O NMOBEPKe AoNyCKaeTCd yKasblBaTh pe3ynbTaThl
N3MepeHnn, NoNyYeHHbIe NpY NpoBeaeHUN MOBEPKN, N X HeonpeaeneHHOCTb.

13.4 TlpnnoBepke, BKNtoUaloLWen B cedbsirpagynpoBKy TepMoMeTpa, BblAaoT CBMAETENbCTBO O NOBEPKeE,
cogepxallee cneayrowe gaHHble:

- TN TC, cepunHbit Homep TC (unn naptum TC), gnanaszoH TeMmnepaTyp;

- Tabnuuy sHavyeHun conpoTuesneHna TC npu Bcex TemnepaTtypax rpagynpoBKu;

- paclwnpeHHyto HeonpeaeneHHOCTb M3MepeHUda conpoTmueneHna TC B KaXKaon rpagynpoBOYHON TOYKE
NBO B pasnuUYHbIX AnanasoHax remMneparyp;

- MHTepnonALMOHHYIO 3aBUCUMOCTL COMPOTUBIIEHNE — TeMnepaTypa, onpegeneHHyo No pesynbtatam
rpagynpoBKU C yKasaHnem Bcex koaddpuuneHTo nonmHoma Kannengapa — BaH diozeHa (KBL) nmoo MTLL-90:;

- CPOKOAeWUCTBUA CBUOETENbCTBA;

- NoANUCh U KIeUMO NoBePUTENS.

13.5 Tlpu oTpuyaTtenbHbIX pe3ynbTaTtax NoBepKnu OTTUCK NOBEPUTENLHOTO KIenma racaT U aHHynmpy-
10T CBMAOETENLCTBO O NOBEPKe U BbIAAKT U3BeLleHne o HenpurogHoct TC ¢ ykasaHueM NpUdmH.

13
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[MpunoxeHune A
(pekomeHayemoe)

MeToauka nocTpoeHUss UHAUBUAYaNbHON 3aBUCUMOCTU CONPOTUBIIEHUe—TeMnepartypa
ANA NNaTUHOBbLIX TEPMOMETPOB CONMPOTUBNEHUS

A.1 ['pagynpoBky TC n nocTpoeHne nHamBnayanbHON 3aBUCUMOCTU COMPOTUBIIEHNE — TeMnepaTypa npoBogAT
Kak COCTaBHYIO 4acTb MOBEPKU ANA nnatuHoBbiX TC, TpeboBaHMA K TOYHOCTU KOTOPbLIX OTNMYateTcsl OT TpeboBaHUN

[OCT P 8.625.
A.2 [pagyvpoBky TC npoBOAST CIIMYEHMEM C 3TANOHHBLIM TC B TepmMocTaTax nnu kannbdparopax unm nu3aMmepeHnem
conpotuBneHust T C B penepHbIX TOYKaX.

[TpumeyvyaHne—B npunoxeHnn [ npuBeaeH npumMmep oUueHUBaAHUSA HeonpeaeneHHocTy rpagyvpoeku TC B
cyxobnovyHom kanunbpartope npu temnepartype 400 °C.

A.3 InsnocTtpoeHuns nHanBnayanbHOW 3aBUCUMOCTU CONPOTUBNEHNE — TeMMneparTypa nnatuHoBbIX T C npumMeHs-
10T AB€ OCHOBHbIE moaenu: pyHkumnio Kannengapa — Ban diosena (KBA) v metognky MTLL-90. lanHHble MOgenu peanuso-
BaHbl B O0OMbLLUMHCTBE COBPEMEHHbIX BTOPUYHBLIX Mpeobpa3oBaTenen.

A.4 [Ons nnatmHoBbiX TC Mogenbto, HaMbonee TOYHO peanusylowen MEXAYHAPOAHYIO TEMMNEPATYPHYIO LLKAanYy,
apnaetca metoauka MTLL-90. dyHkuma Kannenpgapa — Ban [io3ena (dyHkums KB sBnsieTcs annpoKCUMUPYIOLLEN
MOAENbIO, KOTOpas UMeeT HeyCcTpaHumMmoe cncrtematmnyeckoe otknoHeHne ot MTLU-90, orpaHnymeBatrowee TOMHOCTL N3MeE-
peHus temnepartypbl nnatnHoBbiM T C. Cnctematnyeckoe otknoHeHne dpyHkumm KB ot M TLL-90 ansa pasnuyHbix anana-
30HOB TEMMepaTyp npeacraeneHo Ha pucyHke .1 npunnoxenus L.

A.5 TlocTpoenne hbyHkumm Kannenvagapa — Bad [io3eHa

A.5.1 PyHkuma KB nmeet cneaytowmm Bua:
[na ananasoHa remnepatyp ot MuHyc 200 °C o 0 °C:

R, = Ry[1 + At + Bf* + C(t — 100 °C)t”]. (A.1)
[na ananasoHa temnepatyp ot 0 °C 0o 850 °C:
R; = Ry(1 + At + Bt?), (A.2)

rae R, — conpoTtusnexne repmomeTtpa, Om, npu temnepatype £ °C;
R, — conpoTtuBneHue TepmomeTpa, Om, npu Temnepartype 0 °C.

[nsa onpeaeneHns 4YeTblpex HEU3BECTHbIX KosdduumeHtoB Ry, A, B, C B dopmynax (A.1), (A.2) Heobxognmsl
pe3ynbratbl rpagynpoBku TC no kpanHen mepe B Tpex Toukax Boiwe 0 °C v B ogHoM Touke HMxe O °C.

A.5.2 TOYHOCTbL MHTEPNONALUNOHHON DYHKUMWM 3aBUCUT OT HEoNnpeaeneHHOCTU rpaayunpoBkn 1C B TeMnepaTypHbIX
TOYKax, OT Yncna TOYEK M MHTEpBana reMnepaTtyp Mexagy ToHKamMmu.

A.5.3 Metog noctpoeHuna pyHkuumn KB npn MuHMmMmansHOM Yncne tTemnepaTtypHbIX TOYEK PEKOMEHAYETCH NCMOSb-
30BaTb TOMBLKO Mpu rpagynpoBke TC B penepHbIX TOUKax NMbo Npu rpagynpoBKe B BbICOKOCTABUINBHOM XUOKOCTHOM TEp-
MOCTaTe B Y3KOM AnanasoHe temnepartyp. PekomeHayeTcsa npoBecTn rpagympoBky npu temnepatype 0 °C n B ABYX TOUKaAX
paboyero gananasoHasbiwe 0 °C cNpuMepPHO paBHbIM MHTEPBANOM TEMNEPATYP U NPU TEMMepaType HMXHero npegena 1C,
ecnu 31oT Nnpeaen Hmxe 0 °C. HeonpeaeneHHOCTb N3MEPEHHOW TEMMEPAaTypbl ODbICTPO BO3pacTaeT NPU SKCTpanonsiunm
NHTEPNONAUMOHHON DYHKUMK. [To3TOMY SKCTpanonsyms gonyctuma He boneevemHa 20 °C 3anpenensi rpagynpoBoYHOro
ananasoHa.

A.5.4 TllpnwuncnonbioBaHum Ana rpagaynpoBkm TC KannbpaTtopoB nnn TePMOCTATOB B AAMana3oHe Temnepartyp bonee
300 °C pekomeHayeTCs NPOBECTU NPaayNPOBKY HE MEHEE YEM B MATU TEMNEPATYPHbIX TOUKAX C MHTEPBANom He bonee
50 °C. B gaHHOM crniyvae MHTEPNONALUNOHHYIO (PYHKLUMIO PACCHUTBIBAIOT C NOMOLLbIO annpokcnmauum rno metoay HammMmeHb-
LLINX KBAOpaTOB.

A.5.5 B gnanasone temnepatyp ot 0 °C go 160 °C kpuBnaHa yHkumn KB oveHb mana. ns nonyyvyeHns MHTEpno-
NAUNOHHON PYHKUMN PEKOMEHAOYETCH MPUMEHATb B 3TOM AnanasoHe bornee 3koHoMuuHbin metog MTLU-90 (cm. A.6) ¢
NCMONb30BAHUEM OOQHOW rpagympoBoOYHOW TOYKKU, Kpome O °C, Ha KoHUe AgmanasoHa u, ecnm 310 Heobxognmo, 3aTtem
annpoKCMMupoBaTh NMonyYeHHbI nonuHom pyHkumnen KBLI.

A.6 Metop MTLLU-90

A.6.1 MeToa nocTtpoeHnst MHTepPnonsaAunMoHHon 3asncnmocTn ansd nnatnHoBblX TC no MTLU-90 ocHoBaH Ha ncnornb-
30BaHWUW ABYX CTaHOAPTHbIX PYHKLUUW OTHOCUTENBHbIX conpoTtusnenmnn W (T,,), onpegeneHHblX B MHTEpBanax remnepa-
Typ oT 13,8033 po 273,16 K n ot 0,01 °C go 961,78 °C n npeacraBnsowmx cobon NOrMMHOMbI BbICOKUX CTEMEHEN C
N3BECTHLIMU KO3 PunumneHtamm [1]:

f

12 ~ -
- 07 13,8033 00 273,16 KiIN[W (T, )= Ay + D A '”(TQO/ZT“:”;S 1S ) (A.3)
i=1 L ; )
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" TooK —754,15"
481

9
- 070 °C 30 961,78 °C:W(To,)=Co+ 2. C; ; (A.4)
=1

KO3 PurumeHTbl QYHKUMN UMEIOT Creayowme 3Ha4YeHns:

A, = —2,13534729; C, = 2,78157254;
A, = 3,1832472; C, = 1,64650916;
A, = —1,80143597; C, = —0,1371439;
A, = 0,71727204; C, =—0,00649767;
A, = 0,50344027; C, = —0,00234444;
A. = —0,61899395; C. = 0,00511868;
A, = -0,05332322; C, =0,00187982;
A, = 0,28021362; C. = —0,00204472;
A, = 0,10715224; C, = —0,00046122;
Ay = —0,29302865; C, =0,00045724.
A, = 0,04459872;

A, =0,11868632;

11
A, =—0,05248134;

A.6.2 OTHocuTenbHOe conpoTuBreHne nnatnHoBoro I Cnpntemneparype /4, 0npeaensitoT Kak OTHOLEHUE CONpo-
TUBMNEHUs TepMoMeTpa nNpu Temneparype 7, K CONPOTUBINEHUIO B TPOVHOW TOUKE BOAbLI NO POpMyne

W(Tg0) = R(Tg0)/R(273,16 K). (A.5)

MHTEpNONAUNOHHYIO 3aBUCUMOCTb OTHOCUTENBHOIO conpoTuerieHnda T C oT TemnepaTtypbl pacCUnUThIBAOT KAK CYMMY
ctaHaapTHOW dyHKUMK (A.3) unun (A.4) n DyHKUUM OTKINOHEHUS NO PopMyne

W(Tg0) = Wi(Tg0) + AW(Tg0). (A.6)

Bua dyHkumn AW(T,,) onpeaener ana kaxaoro remnepatypHoro gnanasona MTL-90 n npuBeaeH B Tabnuue A.1.
KoadhdpuumneHTbl PYyHKUMK pacCUnThIBAIOT NO pe3ynbratam rpagynpoBku B OCHOBHbIX penepHbiX Toukax MTL-90. Nepe-
YEeHb PENEPHbLIX TOYEK N 3HAYEHUSA UX TEMNEPATYP NpUBEAEHbLI B 6.5.1.

Tabnwunua A1 — Bug pyHKUMKM OTKNOHEHUS U TPAAYNPOBOYHbLIE TOYKN B Pa3NIMYHbLIX AnanasoHax TeMmneparyp

OuanasoH Temnepartyp, °C [ pagyupoBOYHbLIE TOYKA Bua pyHKUMKM OTKITOHEHUSA

-189,3442 — 0,01 Ar,Hg, TTB a[W(T,,)— 1]+ bIW(T,,)—"1]In W(T,,)

—38,8344 — 29,7646 Hg, TTB, Ga a[W(T,,)— 1]+ b[W(T,,)— 112

0,01 — 29,7646 1TB, Ga alW(T,,) — 1]

0,01 — 156,5896 TTB, In a[W(T,,) —1]

0,01 — 231,928 'TB, In, Sn alW(T,,) — 1]+ bIW(T,,) — 1]2

0,01 — 419,527 TTB, Sn, Zn a[W(T,,) — 11+ b[W(T,,) — 172

0,01 — 660,323 T1TB, Sn, Zn, Al a[W(Tq,) — 1] + b[W(T,) — 1% + c[W(T,,) — 17

0,01 — 961,78 TB, Sn, Zn, Al, Ag alW(Ty,) — 11 + bIW(Ty,) — 11 + c[W(Typ) — 11° +

+ aW(T,,) — W(660,323 °C)J?

[TpunmeyvaHwune—B Tabnuue npumeHeHbl cneayowme 0603HaAYEHUS:

TTB — tponHas To4yka Boabl; Hg — TponHasa todka ptyty;, Ga — Todka nnaeneHus rannus; In — toyka 3aTBep-
OEeBaHUSA NHOUSA, SN — TOYKA 3aTBepAEBaHNsA O0NoBa; Zn — TOYKa 3atBepaeBaHus UMHKA; Al — Touka 3atBepaeBaHuS
antoMmnHns; Ag — Todka 3aTBepaeBaHus cepebpa.

A.6.3 HonyckaeTcsa ncnonb3oBaTb AN pacyera KoImMmUUMEHTOB PYHKUNN OTKNOHEHUSA OTHOCUTENbHbIE COMNPOo-
TUBNEHUS, NONMYYEHHbIE CITMYEHNEM B TEPMOCTATaX € 3TanoHHbIM [06pasuoBbiM] TC B npeagenax 3agaHHoro ananasoHa
TeMmneparyp.
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[MpnnoxeHve b
(cnpaBo4HoOe€)

PekomeHayeMble cpeabl ANA XUOKOCTHbIX TEPMOCTATOB

Tabnwua b.1— Pabovas cpena B TepmocTaTax n XapakTepHbin AN Hee pabounn ananasoH TeMmnepartyp

Cpena [uanasoH Temneparyp, “C
[fanoreH (cmecu CH-komnoanumnin) OT1-150 go —70
CUNUKOHOBbLIE Macna OT1 -10 oo 315
Jlerkne muHeparnbHble Macna OT1 —-75 po 200
Bopa OT1 0 go 95
GIT (Ga—-62 %; In— 21,5 %; Sn— 16 %) OT1 15
Cyxne dprironabl OT1 75 no 850
PacniaBneHHble CONn Ot 200 po 620
>Knakoe onoso OT1 315 po 540
[MTpumevyaHunme — GIT He 3akmnaeT npumepHo ao 2000 °C, HO MOXeT NMoBpeaAuTb HEKOTOPble MaTepuarnsb,

T. K. CMa4MBaeT NOBEPXHOCTb U CHUMAET C Hee okcuad. ANIOMUHUM U cepedbpo NoaBEeprarnTcsa 3po3nn MeaneHHo nNpu
KOMHaATHOM TemMnepaTtype n doicTpo npu temnepatype cebiwe 100 °C. Ctanb mapok 304 n 316 MOXeT HaxoanTbCs B
koHTakTe ¢ GIT Ha Bo3ayxe npn 406 °C B TeveHune 520 aHen 6e3 noBpexgeHnn. MakcmmanbHas TemnepaTtypa KOHTaKTa

co ctanbto mapok 304 n 316 ponxHa 6biTb 650 °C.
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[MpunoxeHve B
(cnpaBo4HOe€)

[MpumMmep oUeHKU paclLUpPeHHOUN HeonpeneneHHOCTU NOBEPKU TEPMOMETPOB
COMpPOTUBIIEHUA KNnacca A npu temnepartype 95 °C ¢ npuMeHeHUeM XUAKOCTHOIo TepMocTaTa

B.1 UHdopmauna o noBepsaseMOM TEPMOMETPE CONPOTUBIEHUA

TepmomeTp conpotuenerHus tuna TCl 1. YcnoBHoe o6o3HaveHne HCX —
npm 95 °C — £+ 0,34 °C.

B.2 Cpeacresa namepeHumn, ncnonb3yembie Npn noBepkKe

B.2.1 BoasHown tepmocTaT
HectabunbHocTb Temnepatypbl A, =1 0,02 °C.
HepaBHOMepHOCTL TeMnepaTypbl B paboyvem obveme ap =+ 0,01 °C.
[nybuna norpyxennst TC 350 mm.
B.2.2 3TanoHHbLIN TepMOMETP CONPOTUBIEHNS
PacluMpeHHas HeonpeaeneHHoCTb (MNU AoBepUTENbHAas NOrPELIHOCTb NMPU A0BEPUTENBHOW BEPOATHOCTU 95 %)
npn 100 °C U, =10,12 °C (1/3 ponycka TC).

HecTabunbHOCTb 3a MexnoBepoyHbIM MHTepBan a, =+ 0,05 °C.

B.2.3 MoOCTnROCTOAHHOrO TOKa

[lpegen 0OCHOBHOW AOMNyCKaemMou NorpeLwHoCcTu Anp =4+ (0,002 Owm.

CKO pesynbTaTta nameperusa conpotusnenmnsa 100-omHoro TC B noBepoyHon nabopatopum npn 95 °C u(r,,,) =
= (0,005 Om.

B.3J brogxeTHeonpeaeneHHOCTW

BrogxeT HeonpeaeneHHOCTU U3MEPEHUST TEMMEPATYPbl B TepMocTaTe npeacraeneH B tabnuue B.1. brogxer
HeonpeaeneHHOCTU N3AMEpPEHNA conpoTuBneHus nosepsemoro TC npegcrasneH B Tabnvue B.2.

Pt 100. KnaccAno [ OCT P 8.625. [lonyck

Tabnwunua B.1— biogker HeonpeaeneHHOCTU U3MEPEHNSA TEMINEPATYPLI B TEPMOCTATE

OueHka ) KoadbnLIMEHT Bknaa B cymmapHyto
ANCTOUYHMK HEONpeaeNneHHOCTU N MeToJ pacHeTa CTaHAapTHOU I CTaHOapPTHYIO
HeonpeaeNeHHOCTH HeonpeaeNeHHOCTb
CnydauHble 3pPeKkTsl Npu namepeHun (no naAtTn mnamepe- 0.0097 110,385 0. 0058
Huam) u(r,, ) = u(r, W5 = , ,
HectabunbHoCcTb TeMnepartypsbl B Tepmoctarte u(t,) = Am/‘/g 0,0116 1 0,0116
[papyvpoBka stanoHHoro tepmomeTtpa u(ot) = U /2 0,06 1 0,06
ONEKTPOU3MEPUTENBbHAA YCTAHOBKA U(r,) = AHDIS 0,00067 1/0,385 0,0017
HecTabnnbHOCTb 3TaAnoOHHOIO TEepMOMETpa 3a MEXIMOBEe-
poYHbIN MHTEpBan u (&f;) = a, /N3 0,0289 1 0,0283
CymMmmapHasa crtaHgapTHass HeonpeaerneHHOCTb Temnepa-
o 0,063
Typbl U (t.), °C

Tabnwya B.2— bogpker HeonpeaeneHHOCTU U3MEPEHNS CONMPOTUBIEHNS MOBEPAEMOro TEPMOMETPA CONMPOTUBIIE-
HUS

OueHka ,, Koot rLMeHT Bknaa B cymmapHyto
NCTOYHMK HeEoNpeaeneHHOCTH CTaHOapTHOW N CTaHOapTHYIO

HeonpeneneHHOCTH HeornpeaeneHHOCTb
CnyvanHble 3pMEKTbI NPN UIMEPEHUN U(r,,, ) = u(r!ab)/\@ 0,0022 1 0,002
OneKTponsmepuTeneHas yctaHoBka u(or,) = A /3 0,00067 1 0,00067
[lepenan temnepatypbl B pabodem obbeme u(df;) = aF/\/g 0,0058 0,385 0,0022
CymmapHas craHgapTHasi HeonpeaerneHHOCTb COMpPOTUB-

0,0032
nenvs u (R, ), Om
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B.4 PacuyetTcymmapHOM CTaHOAPTHOM HEOMNPeaAerIeHHOCTN NOBEPKWU

CyMMapHyto cTaHAapTHYO HeonpeaeneHHOCTb NOBEPKU paccunTeiBatoT no chopmyne (19) npu C, = 0,385 Om/°C.
u.(R)=0,0262 Owm.

B.5 PacwunpeHHada HeonpeaeneHHOCTbL NOBEPKN

[1pn k=2 pacwmpeHHasi HeonpegeneHHocTb noBepkn U=0,0524 Om. B TemnepaTtypHom skBuBanenTe U,= 0,136 °C.

BoiBoA:

Komnnekc cpeacTts NoBepku npurogeH ansa nosepkn TC knacca A npu temnepartype (95 £ 3) °C (no 6.8 pacwmpen-
Has HeonpeaeneHHOCTb NOBEPKN A0ITKHA BbITh MO KpanHEN MepPE B ABa pa3a MeHbLUe gonycka nosepsiemblX TC). 3akntove-
HUe o rogHocTn TC AOMKHO BbITh BbIAAHO NPWY YCITOBUN BbINONTHEHUSA COOTHOLLEHUN:

(Rty) — Rucx(ty) + uy% < +AL, ] (B.1)
(Ri(t,) — Rucx(ty) — uy% > —At,,

rae R, (f,) — cpeaHee 3Ha4veHne conpoTuBneHuns nopepsiemoro TC, Om;
t, — cpeaHsas TemnepaTypa, uamepeHHas atanoHHeim 1C, °C;
Ry (t,) — 3HadeHune conpotnBnenuns TC no HCX npu Temnepartype {,, Owm;

U — pacwumpeHHasiHeonpeaeneHHOCTb pe3ynbTaTtaunameperHusi conpotuenenust TC, paBHas a4ns gaHHon nabopa-
Topumn 0,0524 Om;

aR YyyscTBUTENBHOCTL 1 C No HCX npmn temnepatype 95 °C, pasHasa 0,385 OmM/°C;

dt
At, — ponyck TCno [ OCT P 8.625 npu temnepartype t,, °C.
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MpunoxeHnvnel
(cnpaBo4HOe€)

[Mpumep pacyeTa paclULMPeHHOU HeonpeaeneHHOCTU rpagynpoOBKU TePMOMETPOB CONPOTUBNEHUA
B CyXO00no4YHOM TepMocTaTte npu temnepartype 400 °C

.1 UHdopmauna o rpagympyemMom TEpMOMETPE CONMPOTUBITEHUSA

TepmomeTp conpotueneHuns mogenu TE 065 tmna Pt 100, dpupma Rosemount, gnametp kopnyca 6,35 mm, gNvHa
norpyxaemown 4actm 350 mm.

TpeboBaHus K pacluMpEeHHOW HeonpeaeneHHoCcTn nameperHun npu temnepatype 400 °C: £ 0,46 °C.

[.2 CpeacrtBa namepeHumn, uCcnonb3yemsblie Npu rpagaynpoBKe

[.2.1 Cyxobnou4Hbin TepmocTat mogenun 9173, doupma Hart Scientific:

- 6nok D npu temnepartype 400 °C,

- HEeCcTabunbHOCTb TEMMNEpPaTypbl B 6rioke B cTaunoHapHom pexume A, =+ 0,01 °C;

- nepenajtemnepaTypbl MeXay kaHanamu bnoka (paguanbHbln rpaguenHT TemnepaTypbl) ag, =+ 0,025 °C;

- MBMEHEHUE TeMnepaTypbl B N30TEPMUYECKON 30HE Bnoka (BepTuKanbHbIN TPaaneHT TeMNEpPaTypPbl HA ANUHE
60 MM OT AHa KaHana) ag, =+ 0,25 °C;

- mybuHa norpyxeHus TepmomeTpa B brnok tepmoctarta 203 mm.

[.2.2 OTanoHHbIN TepMmomeTp conpotuBneHnss tmna 3 1C-100 3-ro paspsga, «BHAAM vm. .. MenageneeBay,
0OBepuUTENbHas NOrPELHOCTL NPY A0BEPUTENBHON BEPOATHOCTH 95 % npn 420 °C U, = £ 0,07 °C, HecTabunbHOCTb 3a
MEXNOBEPOYHbIN MHTepBan a, =+ 0,01 °C.

[.2.3 MocTt noctosHHOro toka «Super Thermometer 1590», domnpma Hart Scientific. ['1o cneyndukaymm narotoBuTe-
ns Ans BXogHoro conpoTtmnerneHns ot 25 ao 400 Om npu ncnonb3oBaHun onopHon mepsbl 100 OmM M namepuntenbHOro Toka
1 MA OTHOCHTENbHAA NOFPELLHOCTb HOPMMPOBaHa Kak 6 - 1070 (6 ppm), 4To NPUBOAUT K paCLLMPEHHON HEoNpeaeneHHOCTH
namepeHun ansa conpotmenenms 250 Om (cootBetcTBytowero 400 °C) U, =+ 0,0015 Om.

CKO pesynbraTta namepeHuns conpoTuBneHus B nopepovnon naboparopum «BHANM nm. I1.N. MenaeneeBa» ans
TC HOMUHanNbHbIM conpoTueneHmnem 100 Om npu temnepatype 420 °C, paccuntaHHoro no peaynetartam 100 uamepeHnn B
penepHoON ToYKe 3aTBepaeBaHnsA UMHKA (BpeMA MHTErpnpoBaHus 12 ¢, BpeMs KaXgoro orcyeTa npu gsyx HarnpaBl1€HUAX
TOKa 2 ¢), u(ry,,) = 0,004 Om.

.3 Pe3dynbTaTbl U3MEPEHNN

OTanoHHbIN TepMmomeTp conpoTuBneHnsa 3T C-100 61N NOAKNIOYEH KOAHOMY M3 KAHANOB U3MEPUTENBHOIO MOCTA, U
B nporpammy Obinmn BBegeHbl KOIPPUUNMEHTBI MHTEPNONALUNOHHOW 3aBUCUMOCTU COMPOTUBINEHUE — Temneparypa no
MTLL-90. Takum obpaszom, TC-100 pernctpupoBan temnepatypy kanunbpartopa B rpagycax LUenbcus. K gpyromy kaHany
MmocTa bbln nogkntodeH nosepsiemoln TC. Bpems nHterpupoBaHmns 6b1n1o yCTaHOBNEHO HA 12 ¢, BPEMS KaXXA0ro oTcyeTa npw
OBYX HAMpaBleHUsIX TOKa — Ha 2 ¢. Takmm 0bpa3om, Kaxabiv pe3ynbTaT, NpUuBeAeHHbIV B Tabnnue, NoNyYeH Kak cpegHee
3Ha4YeHne N3 pe3ynbTaToB WeCcTU namepeHun. [lpoeeaeH nonepemMeHHbIN OTCHET NOKa3aHUN 3TarnoHHOIO N NOBEPAEMOro
TC. PeaynbTatbl npuBegeHsl B Tabnuue [.1.

Tabnwuua [.1— Pesynbrarsl namepeHnn

TepmomeTp 21C-100 TE 065 Pt 100

amepsiemasa BENUYMNHA f, °C R, Om
400,0152 247,0673

PesynbTaTtbl UaMmepeHun 400,0186 247,0692
400,0203 247,0705
400,0196 247,0689

CpeaHee apndpmeTnveckoe 3Ha4YeHne 400,0184 247,068

t —1t ., °C 0,0051

.4 BbroaxetTHeonpeneneHHOCTH
BrogxeT HeonpeaeneHHOCTN N3MEPEHNS TeMNepaTypbl B brnoke npegcraeneH B tabnuue [.2.
BiogxeT HeonpeaeneHHoOCTn n3amepeHus conpotTuBneHnst nopepsiemoro TC npeacrasneH B tabnuue [.3.
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Tabnwuua [.2— bogxer HeonpeaeneHHOCTU N3MEPEHUS TEMMEPATYPLI B BNOKE

Bxnag B cymmapHyto

OueHka cTaHOapTHOU KoappuumeHT
NCTOUMHUK HEONPEaeneHHOCTN U MEeTO pacHeTa CTaHOapTHYIO
HeornpeaeneHHOCTH BJITMAHANA
HeonpeaeneHHOCTb
Cny4vanHble 3gEKTLI NPY N3MepeHnm (Nno LWecTu
HectabunbHOCTb Temnepartypbl B 6noke u(f) =
PaTyP (t) 0,0015 1 0,0015

= (tmax T l(n"niru)fz\/g
['pagyvpoBka atanoHHoro TC u(of ) = U./2 0,035 1 0,035

ONEeKTpon3MepuTenbHasa yctaHoBKa (Mo cneum-
ukaumum) u(or,) = U /2

HectabunbHocTb aTanoHHoro TC u(dt.) = aafx/g 0,0058 1 0,0058

CyMmmapHasi CcTaHAapTHas HeonpeaeneHHOCTb
namepenus TemnepaTtypbl U (t ), °C

0,0008 1/0,35 0,0023

0,036

Tabnwuya .3 — bogpker HeonpeaeneHHOCTU N3MEPEHUSA CONPOTUBNEHUSA NOBEPSAEMOro TEPMOMETPA

OueHka cTaHOapTHOU KospuumeHT BKnaf B CyMMapHyo
MCTOYHUK HeoNpeaeNneHHOCTH CTaHOapPTHYIO
HeOornpeaeneHHOCTH BJITMAHNA HeoNpeneneHHoCTh
CnydvanHblie 3PEKTLI NPU N3MepeHnm (Mo LWecTu
NM3MEpPEHUsIM) u(r,, ) = u(rfab)/«/é 0,0016 1 0,0016
AneKkTpousMmepuTenbHan yctaHoska u(or,) = U_/2 0,0008 1 0,0008
[lepenag TtemnepaTtyp Mo BepPTUKANBHOU OCK
u(t,) = aF1/«@ 0,147 0,35 0,0515
[lepenag Temnepartyp mexay kaHanamm B 6roke
u(ét,,) = aﬁ/\@ 0,01471 0,35 0,005
CymmapHas craHgapTHasas HeonpeaeneHHOCTb
0,0518
conpoTtnBnenus U (R,), Om

.5 Pacyet cymmapHOM cTaHOApPTHOM HeonpeaeneHHOCTN rpaaynpoBKN

CymMmapHyo cTaHAapTHYIO HeonpeaeneHHOCTb rpaaynpoBKu paccunTeiBaoT no popmyne (19)npu €, =0,350m/°C,
u.(R)=0,0532 Om.

.6 PacwmpeHHasa HeonpeaeneHHOCTb rPagyupoBKU U pe3ynbTaT rpagyvupoBKU

[1pn k = 2 pacwumpeHHas HeonpeageneHHocTb rpagyupoBkn U = 0,1064 Om. B temnepaTtypHoM skBuBaneHte U, =
= 0,304 °C.

BbiBoA:

Conpotuenenune rpagyvpyemoro TC npu temnepatype 400,02 °C naxoautcs B nHtepeane (247,068 £ 0,106) Om
C BEPOATHOCTBLIO 95 % B npegnonoXXeHnn HoOpManbHOro 3aKoHa pacnpeaeneHusi BEposATHOCTU. PaclumpeHHas Heonpeae-
NEHHOCTL rPaayNPOBKN TEPMOMETPA B TEMNEPATYPHOM 3KkBMBaneHTe coctaBnaet 0,30 °C, 4yto cooTBETCTBYET TPEOOBAHUK-
AM K paclunpeHHON HeonpeaeneHHOCTN namepeHus temnepatypsl tepmometpom TE 065 Pt 100 npn 400 °C.
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[Mpnnoxenwe
(cnpaBo4HOe€)

OTKknoHeHue 3aBucuMmocTtu KanneHgapa—BaH [iw3eHa oT ctaHpgapTHoU pyHkumum MTLL-90
B pasNUYHbIX gManaisoHax TeMmnepaTtyp

At, °C

0,080

0060—— — —— — — —— .
—

o404 — —— — 0-420 — ___ f___
—— 0 — 160

00204————— L N o

300

-0,020

oM+

-0,060

PucyHok [1.1 — OTknoHeHune 3asucumoctu Kannengapa—BaH dio3eHa ot ctaHgapTHon pyHKummn M TLL-90
B pa3nny4HbIX gnanasoHax TeMmneparTyp
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