MEXTIOCY[AAPCTBEHHbIA COBET NO CTAHOAPTU3ALIUWU, METPOJIOrMU U CEPTU®UKALIMK
(MIc)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

. rOCT
MEXIFTOCYOAPCTBEHHbIN
CTAHOAPT 8.461—
2009

FocyaapcTBeHHasa cuctema obecrneyeHus eAUMHCTBA
U3MEepPeHUH

TEPMOINPEOBPA3OBATEJIX COMNPOTUBIIEHUA
U3 NMIATUHbI, MEOU U HUKEJA

MeToauka noBepku

Uspanume opmumanbHoe

MockBa

Cranpaptundopm
2011



rocT 8.461—2009

MpeancnoBue

Llenn, oCHOBHbIe NPUHLMMNBI U OCHOBHOWM NOPSAOK NpoBedeHns paboT No MexXrocyaapcTBEHHON cTaHaap-
Tusauuu yctaHosrneHsl FOCT 1.0—92 «MexrocyaapcTeeHHas cucteMa ctaHgaptusaumm. OCHOBHbIE NOMoXe-
Husi» n FTOCT 1.2—97 «MexrocynapcTBeHHasi cuctema ctaHgapTusaumn. CtaHaapThl MEXrocyaapCTBEHHbIE,
npasuna 1 pekoMeHaaluum no MeXrocyaapcTBeHHON cTaHdapTusaumu. Mopsagok paspaboTku, NpUHATASA, Npu-
MeHeHWs, 0OHOBMEHNA N OTMEHbI»

CBeaieHnA o cTaHpapTe

1 PASPAGOTAH ®egepanbHbIM rocyqapcTBeHHBIM YHUTAPHBLIM npeanpuatneMm «Bcepoccuicknin Ha-
Y4YHO-UCCegoBaTeNbCKUA UHCTUTYT MeTponorin umexn A.U. Mengeneesa» (PIryTr «BHUMAM um. .. MeHge-
neeBa») PegeparnbHOro areHTCTBa No TEXHUYECKOMY peryrimpoBaHuio 1 MeTporornm

2 BHECEH ®egeparnbHbIM areHTCTBOM M0 TEXHUYECKOMY perynmpoBaHnio U METPOorum

3 NMPUHAT MexrocygapcTBeHHbIM COBETOM MO cTaHAapTU3auumn, MeTponorum n ceptuduxkaumm (npoto-
kon Ne 36 ot 10 Hos6ps 2009 r.)

3a NPUHATUE NMPpOorosiocoBarnn:

KpaTkoe HaMmeHoBaHWe CTpaHsbl
no MK (MUCO 3166) 004—97

Kop cTpaHbl
no MK (MCO 3166) 004—97

COKpaLI.LeHHOE HanmMeHoBaHWe HauuoHanbHOro opraHa
no craHgapTusauuu

AzepbGangxaH AZ AsctaHgapt

ApmeHus AM MuHakoHOMMKM Pecnybnuku ApmeHus
Benapycb BY locctangapt Pecnybnvkn benapycb
KasaxctaH KZ lNoccrangapt Pecnybnvku KaszaxcraH
KbiprolactaH KG KbiproiacraHngapt

Mongoea MD Mongosa-CraHgapt

Poccuiickas degepaumns RU depepanbHOe areHTCTBO NO TEXHUYECKOMY
pPerynupoBaHuio U METPOJIOTK

TagKUKUCTaH TJ TampKukcTaHgapT

YaGekuctaH uz YactanpgapT

YkpavHa UA FocnoTtpeberaHaapT YkpanHbl

4 TMpukasom PenepanbHOro areHTcTBa NO TEXHUHECKOMY PErynMpoBaHuio 1 meTponorumn ot 15 aekabpa
2009 r. Ne 1121-cT MexrocyaapcTeeHHbIn ctaHaapT FOCT 8.461—2009 seeaeH B AeNCTBUE B Ka4eCTBE HaLU-
OHanbHoOro ctaHaapTa Poccuiickon deaepaumnmn

5 BSAMEH I'OCT 8.461—82

Ungpopmayus o ssedeHuu 8 delicmaue (npekpatyeHuu Selicmeusi) Hacmosweao cma+Hdapma rybnuKy-
emcs 8 ykasamene «HayuoHanbHble cmaHdapmai».

UHgpopmatus 06 usmeHeHusIX K Hacmosemy cmarGapmy riybriukyemcs 8 ykasamene «HayuoHarnbHbie
cmaHOapmbi», @ meKkcm U3MeHeHUl — 8 UHGOpMaUUOHHbIX yKasamensax «HayuoHanbHele cmaHdapmei». B
crlydae nepecMompa unu ommeHbl Hacmosiweao cmaHOapma coomeemcemasytowas uHgopmayusi bydem
onybnuxkoeaHa & UH(hopMaUUOHHOM yKaszamene «HauuoHanbHbie cmaHOapmbi»

© CrangaptuHdopm, 2011

B Poccuiickoin ®eagepalm HacToAWMNIA cTaH4apT He MOXET BbITb MOMTHOCTLHO UITM YAaCTUYHO BOCNPOU3Be-
O€H, TUPaXXUPOBaH U pacnpocTpaHeH B kadecTBe oduuManbHOro usgaHusa 6es3 paspeluerHus PegepanbHoro
areHTCTBa MO TEXHUYECKOMY PErynMpoBaHunio U MeTpororum



rocCT 8.461—2009

ConepxaHue
1 O6NacTb MPUMEHEHUST . . . . . . . o ot e e e e e e e e e e A
2 HopMaTMBHbBIE CCBINTKM . . . . . . . . o o o e i e e e e e e e . A
3 TepMUHBI M ONPEAEMNEHUSA . . . . . . . . o o e e e e e e e 1
4 O6LIME NMOMNOXKEHUA . . . . . o v o v e i e e e e e e e e .3
5 0NepaumM NOBEPKM . . . . . . o v e e e .3
6 CpedcTBaAMOBEPKM. . . . . o v v v v e e e e e . .3
7 YcnoBus noBepkn U Tpe6OBaHMﬂ K KBanMd)MKaLLMM nosepmenem ......... .6
8 TpeboBaHUA BE30MACHOCTM . . . . . . . . v v i it e et e e e e .6
9 MoAroToBKA KMOBEPKE . . . . « v v o e e e e e e e e e e e e e .6
10 TNpoBeneHne NOBEPKU 1 06pa60T|<a pe3yanaTOB noaeme ........... .. .7
11 PacuyeT pacluMpeHHon HeonpeaeneHHOCTM NOBEPKX TepMonpeobpasoBaTenei COI‘IpOTI/IBJ‘IeHI/IS'-I
B TEpMOCTaTe UMM KanMbpaTope . . . . . . . . o v v et e e e e . .9
12 PacueT paclumpeHHon HeonpeaeneHHOCTH HOBepKI/l Tepmonpeo6pa303aTenem COI‘IpOTI/IBJ‘IeHI/IS'-I
B penepHom Touke . . . . . e e e e <
13 OdbopmneHue pesynstaToB HOBepKI/I e e e .14
Mpunoxexue A (pekoMmeHgyemoe) MeTtognka n00Tpoeva NHANBNOYANbHON 3aBUCUMOCTH conpomsne-
HWe — TeMnepaTypa Ans NaTMHOBLIX TepMmonpeobpasoBaTenelt conpotTuenieHus . . . . 15
MpunoxeHne b (cnpaBoyHoe) PekomerayemMble cpefbl 45151 XKUOKOCTHBLIX TepMocTatoB . . . . . . . . . . 17

MpunoxeHue B (cnpasoyHoe) lMpumep oLEeHKU pacLUMpeHHON HeornpeaeneHHOCTU NOBEePKU TepMO-
npeobpasoBaTtenein conpoTUBNeHNs Knacca A npu Temnepatype 95 °C ¢ npuMeHeHem
KUOKOCTHOMO TEPMOCTATA . . . . v v v v v e et e e e e e e e e e .....18

MpunoxeHue I (cnpasoyuHoe) MMpumep pacyeTta pacmmpeHHom HeonpeaeneHHoCTr rpauymposkm
TepmonpeobpasoBaTenei ConpoTUBNEHUS B CyX0bMoYHOM TepmocTaTe npu Temnepartype

400°C . . . . e .. .20
MpunoxeHune [ (cnpaBoyHoe) OTKJ‘IOHeHI/Ie 3aBUCNUMOCTU KanneH,qapa — BaH ,El,roseHa oT CTaHD,apTHOI/I
byHKkunn MTLL-90 B pasznunyHbIX gManaszoHax TemnepaTtyp. . . . . . . . . . . . . . . . .23

Bubnuorpadunst . . . . . L L e e e e e oo .23



roCT 8.461—2009

M E X TToOGCVYAAPGCT BETHHB H# CTAHAAPT

FocynapcTBeHHas cucTteMa obecnevyeHUA eAVHCTBA M3MEPEHUNn
TEPMOMNPEOBPA3OBATEIU COMPOTUBJIEHUA U3 NNATUHbLI, MEOU U HUKENA
MeToauka noeepku

State system for ensuring the uniformity of measurements. Platinum, copper and nickel resistive temperature
transducers. Verification methods

Harta BBegeHna — 2011—01—01

1 O6nacTb NpUMeHeHus

HacTtoswmin cTaHaapT pacnpocTpaHseTcs Ha TepmonpeobpasoBaTenn COMnpoTUBNEHUA U3 NNaTWUHBI,
meaun n Hukens (ganee — TC) no MOCT 6651, npegHasHaveHHble ONs M3MEpPeHUsa TemnepaTypbl OT MUHYC
200 °C go nntoc 850 °C mnu B YacTy AaHHOro gnanasoHa, a Takke Ha Haxogawmecs B obpawerun TC, Bbiny-
LLeHHble oo BeeaeHns B gencteue MOCT 6651, U ycTaHaBNMBAET METOAUKY X NEPBUYHON U NEPUOANHECKON
NnoBepoK. B cOOTBETCTBUM C HACTOALLMM CTaHAaPTOM MOTYT OblTb NOBEPEHbI TaKKe YyBCTBUTENbHLIE 31EMEH-
Tol (danee — Y3) TC, ucnonbayemble B Ka4ecTBe CPeACTB U3MEPEHUA TeMnepaTypbl.

MeToanka NnocTpoeHNs MHANBUAYANLHOW 3aBUCMMOCTU CONPOTUBNEHNE — Temnepatypa ana TC, Tpe-
60BaHMA K TOYHOCTN KOTOPbIX OTNMYarTes oT TpebosaHuin FTOCT 6651, npuBeaeHa B NpunoxeHunn A.

3Ha4yeHUss TeMnepaTtypbl B HacTodWeM cTaHgapTe cooTBeTCTBYIOT MexayHapoaHoW TeMnepaTypHO
wkane 1990 r. MTLU-90 [1].

2 HopmaTuBHbIe CCbINKKU

B HacTosiLem cTaHgapTe UCNoMb30BaHbl HOPMATUBHLIE CChISIKM Ha crieayolumMe cTaHaapThl:

MOCT 6651—2009 locygapcTeBeHHast cucteMa obecnedeHus eQUHCTBA U3MepeHuin. TepMonpeobpaso-
BaTenM CONpPOTMBIEHWS U3 NNATUHBI, Mean 1 Hukens. ObLwme TexHnyeckue TpeboBaHUA U MeToAbl UCMIbITAHUIA

MOCT 12.2.007.0—75 Cuctema craHgaptoB OesonacHocTu Tpyda. Magenusa anekTpoTexHudeckue.
O6wune TpeboBaHusa BesonacHOCTH

MpumedyaHune—Ilpu NONbL30BaHMM HACTOSILLUM CTaHAApPTOM LenecoobpasHo NpoBepuTb AeNCTBUE CCbINOY-
HbIX CTQHOAPTOB B MH(OPMaLMOHHON cucTeme oO6LWero nonb3oBaHUMs — Ha oduumanbHoM cante PeaepanbHOro
areHTCTBa No TEXHWYECKOMY PeryrivpoBaHnio 1 MeTponormm B cetn VIHTEpHeT nnm no exerogHo nsgasaemomy nHdopma-
LIMOHHOMY YKa3aTento «HauuoHanbHble cTaHaapThl», KOTOPbIN ONYBNMKOBaH MO COCTOSTHUIO Ha 1 AHBaPS TEKYLWEro roaa, u
Mo COOTBETCTBYIOWMNM €XEeMECAYHO n3gaBaemMbiM MHAOPMAaLMOHHBIM yKasaTensmM, onybrvkoBaHHbIM B TEKYLLEM roay.
Ecnun ccbinoYyHbI CTaHAapT 3amMeHeH (M3MEHEH), TO NMPU NONb3OBaHWM HACTOSILLMM CTaHO4ApPTOM cregyeT pyKOBOACTBO-
BaTbCs 3aMEHSIOLLMM (M3MEHeHHbIM) CTaHaapToM. Ecnn cebinoyHbii cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONoXeHune, B KO-
TOPOM JlaHa CCbINKa Ha Hero, NPUMEHAETCs B 4acTu, He 3aTparnBaloLen 3Ty CCbIKy.

3 TepMuHbI 1 onpeneneHus

B HacToseM cTaHgapTe npumeHeHbl TepmuHbl o FTOCT 6651, a Takke cnegyrowme TePMUHBI C COOT-
BETCTBYOLWMMUN onpeaeneHnsiMu:

3.1 noeepka TepMonpeobpaszoBaTensi CONPOTUBNEHUA: YCTaHOBMNEHNE NPUrOAHOCTM TepMonpeot-
pasoBaTens CONpPOTUBNEHNS K NPUMEHEHNIO HA OCHOBaHWN KOHTPOIS COOTBETCTBUSA OCHOBHBIX XapaKTepucTuk
TpebosaHuam MOCT 6651 1 TeXHNYECKUX JOKYMEHTOB U3rOTOBUTENS.

UzpaHve odhmumanbHoe
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3.2 rpagyupoBka TepMonpeoGpasoBatena conporuBneHua: OnpeaeneHne CONpPOTUBIIEHUS Tep-
MonpeobpasoBaTtensa ConpoTUBIIEHUA MPU HECKONBKUX 3adaHHbIX 3HAYEHUAX TemnepaTypbl (B rpagyMpoBoY-
HbIX TOYKax) B LeNsx NoCTPOeHUA UHANBUAYaNbHOW 3aBUCUMOCTWN COMNPOTUBEHUA TepMonpeobpasoBaTens
CONPOTUBMEHNA OT TeMnepaTtypbl.

3.3 aranoHHbIX [06pa3uoBLIA] TepmomMeTp: TepMomeTp MOBOro TMNAa, NOBEPEHHLIA NYTEM NPSIMOIA
W1 onocpeaoBaHHON Nepeaayun pasmepa eaquHULbLI OT FocyaapCTBEHHOTO NEPBUYHOTO 3TanoHa eanHULbI TEM-
nepatypbl U NpegHasHayeHHbIN AN nepegaqn pasmepa eauHULbl Temnepartypbl.

3.4 TepmocTaT: YCTPOACTBO ANS BOCNPOU3BEASHUA U NoaaepXaHua TemnepaTypbl B onpeaeneHHoM
ob6beme ¢ HOPMUPOBaHHON OAHOPOAHOCTLIO B NPOCTPAHCTBE U CTaBUNbHOCTBLIO BO BPEMEHN.

3.5 kanubpartop: TepmocTaT, cHaGXeHHbIA BCTPOEHHBbIM 3TanoHHbLIM [06pa3suoBbIM] TepMonpeobpaso-
BaTefnieM 1 aucnneeM Ans otcyeTa 3Ha4eHUn BOCNPOU3BOAUMON TeMnepaTtypbl.

MpumevaHnus

1 TepmocTaTbl M KanubpaTopbl NoApPasAensitoT B 3aBUCUMOCTN OT BUAA TEPMOCTATUPYEMON Cpeabl Ha XXUAKOCTHbIE,
Cyx06no4HbIe U pnongHble.

2 Kanu6patopbl MOryT 6biTb MCNONb30BaHbl kak TepMocTaThl gnst noeepku TC cnuyveHneM ¢ BHELWHUM 3TaNOHHbIM
[o6pasuoBbIM] Tepmonpeobpa3oBarenem.

3.6 penepHan Touka: Temnepatypa asoBoro nepexoga unm asoBoro paBHOBECUA BELLECTBA, Xapak-
TepusytoLanca BbLICOKON CTabUNbHOCTLIO U BOCNPOU3BOAMMOCTLIO.

MpumeyaHue—IlepeyeHb BelwecTB, NPUMEHSIEMbIX B KAY€CTBE PernepHbIX TOYEK, U UX OCHOBHbIE XapakTe-
pycTUKM pernameHTupoBaHbl [MonoxeHnem o MexayHapoaHon TemnepartypHon wkane MTLL-90 [1] n gononHsowmmn go-
KyMEHTaMMm.

3.7 HeonpepeneHHOCTb U3MepPeHUN: [NapameTp, CBA3AHHbIA C pe3ynbLTaToM U3MEPEHUIA U XapaKkTepu-
3YIOLLNIA paccesiHne 3HaYeHUn, KoTopble MOrnn 6bl 6bITb 060CHOBaAHHO MpUNUCaHbI U3MEPSAEMO BENUUMHE.

MpumevaHus

1 TepmuHbl no 3.7—3.10 coorBeTcTBYIOT PMI™ 43 [2] n cranpgapty EA — 4/02 [3].

2 ConocTaBrneHne HeonpeaerneHHOCTU U3MEPEHUIA U OLIEHOK XapaKTEPUCTUK NOrPELIHOCTU — B COOTBETCTBUM C
PMI™ 43 [2].

3.8 cTtaHpapTHasi HeonpeAeneHHOCTb; U: HeonpeaeneHHOCTb pesynsTata UsMepeHnin, BblpaXKeHHasn
Kak cpegHee kBagpaTundeckoe otknoHeHue (CKO).

MpuMedaHune—PasnuyaloT ABa METOAA OLEHMBaHUA CTaHAAPTHON HEONPeAENEeHHOCTU: «MO TUNY A» U «No
Tmny Bx»:

- MeToZA OLeHUBaHUs No TNy A — oueHWBaHWe HeONPeAENeHHOCTN NYyTEM CTAaTUCTUYECKOrO aHanNM3a pe3ynbTaToB
MHOFOKPaTHbIX U3MEPEHNN;

- MeToZd OLeHUBaHUs Mo Tuny B — oueHnBaHne HeonpeaeneHHOCTU MHBIM, YEM CTAaTUCTUYECKUI aHanNNu3 pesynbTa-
TOB U3MepeHunit, crocobom.

3.9 cymMmapHas cTaHapTHaa HeonpeaeneHHoOCTb; u.: CtaHgapTHasa HeonpeaeneHHOCTb pesynbrara
N3MepeHni, nony4YeHHOro vepes sHa4eHua apyrux senn4nH, pasHaa NonoXUTenbHOMY KBaapaTHOMY KOPHIO
CYMMbI 4J1eHOB, npeacraBnAaoLlnx coboi aucnepcnun nnn koeapuauumn sTux gpyrmx eennyuH, B3selleHHble B
COOTBETCTBUM C TEM, KaK pesynbratT UamMeHaeTcAa Npu USMeHeHUn aTux BennuinH.

MpumedaHun e— CymmapHas cTaHgapTHan HeonpeaeneHHOCTb M3MEPEeHNs CONPOTUBNEHUS (Temneparyphl),
oueHVBaeMasi B COOTBETCTBUM C HACTOAWMM CTaHAAPTOM, PaBHa KBAAPaTHOMY KOPHIO M3 CYMMbI KBaApaTOB CTaHAAPTHbLIX
HeonpeaeneHHoCTel, BXoasawmx B 6logxeT HeonpeaeneHHOCTU N3MepeHns.

3.10 pacwmpeHHas HeonpeaeneHHocTb; U: HeonpeaeneHHoCTb, NpeacTasnaoLlas cobon nHtepsan
BOKpYI pesynbrata U3MepeHuid, B npedenax KoToporo Haxoautca 6osblian YacTb 3Ha4YeHUA, C 4OCTaTOUHbIM
OCHOBaHMEM MOTYLUMX ObITb NPUNUCAHHBIMA U3MEPSEMON BENUUUHE.

MpuMedaHun e — PaclumpeHHyio HeonpeaeneHHOCTb PacCHNTLIBAOT YMHOXEHUEM CYMMAapHOW CTaHAapTHOW
HeonpeaeneHHOCTM Ha KO3hPULMEHT OXBaTa k, KOTOPLIN B COOTBETCTBUM C HACTOALWMM CTAHAAPTOM MPUHAT PaBHBIM ABYM
(k = 2) B NpegnonoXxeHny HopmMarnbHOCTH 3aKOHa pacnpeaeneHnsi BOSMOXHbIX 3Ha4YeHUA U3MepPSIEMON BENUYMHBI NPU A0-
BEPUTENbLHON BeposTHOCTN P = 0,95.

3.11 HeonpepeneHHOCTb NOBEPKU TepMonpeobpa3oBaTena conpoTuBneHus: HeonpeageneHHOCTb
pesynbTaTa U3MepeHusi ConpoTUBNEHUA TepmonpeobpasoBaTensa ConpoTUBNEHUs NpU 3agaHHOW TeMnepary-
pe (B rpagynpoBOYHON TOUKE).

MpunmedyaHun e — HeonpegeneHHocTb noeepkn TC B AnanasoHe Temneparyp — MakCUManbHasi u3 Heonpeae-
NEeHHOCTEN pe3ynbTaToB U3MepeHus conpotuenennsa TC BO BCex MpaayupoBOYHbIX TOUKaxX B Npedenax AuanasoHa.

2
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3.12 GropxeT HeonpeaeneHHOCTU uaMepeHuin: CeogHas Tabnuua cocTaBnNALWNX CyMMapHOW CTaH-
OapTHOW HeonpeaeneHHOCTN U3MEPEHUIA.

3.13 HecTabunbHOCTL 3TanoHHoro [o6pasuoBoro] TepmonpeobpaszoBarensa coNpoTUBEHUA 3a
MeXMNOoBEepPOUHbIA UHTepBan: aMeHeHNe CONpOoTUBNEHNs TepmonpeobpasoBaTtensa ConpoTUBIEHNA B TEM-
nepaTypHOM SKBMBaNeHTe NpWU Temnepatype TPOWHOM TOYKM BOAbl 3a WUHTepBan BpPeMEeHU MeXay ABYMs
nocnegoBaTeNbHLIMI MOBEPKaMU.

3.14 oTHocuTenbHOe conpoTuBrieHne Tepmometpa; W: OTHoLeHMe conpoTUBNEHNS TEpMOMETPa B
rpadyvpyeMoin Touke K conpoTusneHuto Tepmometpa npu 0 °C.

4 OOwWwme NONoOXeHuns

4.1 TC noasepraloT NEPBUYHON U NEpPUOJNYECKON NOBEPKaM B akKpeAUTOBAHHbIX B YCTAHOBNEHHOM Mo-
psiaKe NoBepoYHbIX nabopatopusx. MepBUYHYIO NMOBEPKY COBMELLAIOT C NPUEMO-CAATOMHBIMU UCNbITaHNSAMU
TC, ecnu ee BHINOMHSAOT B aKKpeAUTOBaHHOW Ha NpaBo NpoBeaeHNs nosepku abopatopumn NpeanpuATUS-uUs-
rotosuTens. MeprognyHOCTb NOBEPKM, YCTaHaBMMBaeMas TEXHUYECKUMU AoKyMeHTaMu Ha TC KOHKpeTHOro
TUNa, 3aBUCUT OT cTabunbHocTU TC 1 yCroBUI ero akcnnyaTaumu.

4.2 Moeepka TC Ha cooTtBeTcTBME TpebosaHnsam FOCT 6651 gomkHa BkovaThb B cebsl NPOBEpKY OTKNO-
HEHWs1 3aBUCUMOCTW COMPOTUBNEHNe — TeMnepatypa TC OT HOMUHarbHOW CTaTUYECKON XapaKTepUCTUKU
(HCX). MNepeyeHb onepalnin nosepku NpueedeH B pasgene 5.

4.3 Tpagynpoky TC B HECKOMBKMX rpagynpoBOYHbBIX TOHMKaX B LieNsIX NOCTPOSHUA UHANBUAYanNbHON 3a-
BMCMMOCTM COMPOTUBMEHNE — TeMnepaTypa NpoBOAAT Kak COCTaBHYIO YacTb NOBEPKU ANst NnaTuHosbIX TC,
Tpe6oBaHMs K TOMHOCTU KOTOPbIX OTNMYatoTes oT TpeboeaHuin FTOCT 6651. PekomeHayemas MeTogmka nocTpo-
eHNsl HONBMAYaNbHOM 3aBUCUMOCTU COMNPOTUBNEHWE — TeMnepaTypa npueeaeHa B NpUnoxeHuu A.

4.4 Mepuoaunyeckas nosepka TC, AEMOHTaX KOTOPLIX HEOCYLLECTBUM UMK HEXenaTeneH, MOXeT ObiTb
npoBeaeHa no cneuunanbHo paspaboTaHHbIM U YyTBEPXKAEHHBIM B YCTaHOBNEHHOM NOpAAKe MeToaukam, BKIHO-
yaLwnm B cebst KOMMbIOTEPHBIA MHOronapaMeTpUIeckMin CpaBHUTENbHBLIA aHanNM3 nokasaHui rpynnsl TC B
npouecce akcnnayaTauuu, cpasHeHne TC B yCroBUsIX SKCNNyaTauum ¢ BpeMeHHO BMOHTUPOBaHHBIM B U3MepU-
TeNbHbIA KaHan aTanoHHbIM TepmoripeocbpasoBaTenieM 1 T. M.

MpumedaHue— Meroabl 6e3aeMOHTaKHOW NOBEPKM HACTOSLLMI CTAHAAPT HE pacCMaTpyBaET.

5 Onepauuu noBepku

Mpu1 NpoBeaeHU NOBEPKI BIMOMHSIIOT ornepaLMn, ykasaHHble B Tabnuue 1.

Ta6nunuya 1— Onepauuy NoBepkM

Pasgen, Moapasnen 06ﬂ3arean:ceT; nposeaeHus
noBepku
noapasgen HaCTOALLEero
HavwmeHoBaHue onepauuu FOCT 6651 crannapra
(TpeBoarus) (veTopuka) NepBUYHON | Nepuoauyeckoit
BHeLwHWI 0CMOTP, NPOBEpPKa MapKVpOBKU M KOM- 9 10.1
NNEKTHOCTH 10 + +
MpoBepka 3MeKTPN4ECKOro CoNPOTHBNEHUS N30-
nsiumm TC npw Temnepartype (20 + 5) °C 6.3 10.2 + +
MpoBepka OTKNOHEHUA conpotuBnexHns TC oT 5.5,
HCX npw Temnepartype ot -5 °C go +30 °C 5.6 10.3 + +
MpoBepka OTKNOHEeHUsi conpoTuenexnuss TC oT 5.5,
HCX npu TemnepaTtype o1 90 °C go 103 °C 5.6 10.4 + +
MpumedaHune— 3Hak «+» yKkasbiBaeT Ha 06s13aTeNbHOCTb orepauuy NoBEPKK.

6 CpeactBa NoBepKM

6.1 Ans nosepkn TC NpuUMeHsIOT criegytollMe OCHOBHbIE CpeacTBa NOBEpKU:
- 3TanoHHble (06pasLoBble) TEPMOMETPEI;
- TepMocCTaThl;
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Kanubpartopbl;
yCTaHOBKW ANl peanunsaummn penepHbiX ToYek;

- npubopbl Anst usmepeHus conpotneneHus TC 1 perncTpaumn nokasaHUin 3TaNoHHbIX TEPMOMETPOB;

- NpyBOopbI ANst USMEPEHUA 3MEKTPUYECKOro CONPOTUBNEHUSA N30MALUA MEXAY BbIBOAAMU U 3aLUUTHBIM
kopnycom TC.

6.2 BcnomoratenbHoe o60pyAoBaHUe, Takoe KaK LWTaTUBbI, 3alUTHBIE 3KPaHbl, 3alUTHBIE O4KW, Nep-
yaTKu, CTEKIISIHHbIE U KBapLeBble Npobupkn, cocyabl Abtoapa 1 T. n., AOMKHO ObITb UCNONBL30BaHO NPU HEOBXOo-
anmoctn ana obecneveHns ynobctea u 6e3onacHOCTU MPOBEAEHUA U3MEPEHWM U B COOTBETCTBUMN C
WHCTPYKLMSIMU MO NMPUMEHEHUIO CPEACTB U3MEPEHWUIA KOHKPETHBIX TUMNOB.

6.3 3ranoHHble [06pa3uoBble] TepMOMETPbI

JorpkHbl 6bITb UCMONL30BaHbI OTEHECTBEHHBIE Y UMMOPTHLIE TEPMOMETPLI, BHeCeHHble B MocyaapcTBeH-
HbIA peecTp cpeACTB U3MEPEHUIA 1 MetoLLMe ASUCTBYOLLME CBUAETENLCTBA O NOBEPKE, pacluMpeHHasi Heonpe-
AeneHHOCTb rpayMpOBKA KOTOPLIX, yKasaHHas B CBUAETENbCTBE O NOBEpKe (MW B HOPMATUBHBIX U TEXHUHECKUX
AoKkymeHTax), He npesblllaet 1/3 gonycka nosepsiembix TC npu Temnepartypax nosepku. MNpu Beibope aTanoHHO-
ro TepMomeTpa crielyeT yuuTbiBaTb ero HecTabunbHOCTb 3a MEXMNOBEPOYHLI UHTepBan, UCNONb3yemyto npu
pacyeTe pacluMpeHHON HeonpeaeneHHOCTN NOBEPKU.

MpumeuvaHnue—Ecnn B cBMAETENBCTBE O NOBEPKE 3TANOHHOIO TEPMOMETPA ykaszaHa AoBepuTenbHas no-
rpPeLHOCTb NPV AOBEPUTENbHON BepoAaTHOCTU 95 %, TO OHa He AomnkHa npeBblwate 1/3 gonycka noeepsemsbix TC.

6.4 TepmocTtaTtbl U KanubpaTtopbl

6.4.1 [Ons noBepkn TC AOMKHBI GbITb NPUMEHEHbI XUAKOCTHbIE NepenuBHbIE TePMOCTaTbl UMM XUAKOC-
THble U hronaHbIe TepMocTaThl APYrMxX TUNOB, UMEIoLLME AeNCTBYOLWNE CBUAETENbCTBA O NOBEPKE U OTBeYa-
owme cregylowmmM TpeboBaHnAM:

- HepaBHOMEpPHOCTb TeMnepaTypbl B pabovem o6beme Tepmoctata — He Gonee 1/5 gonycka nosepsie-
MbIX TC;

- HecTabunbHOCTb NoAAepPKaHUA TemnepaTypbl Kak MUHUMYM 3a 30 MUH — He BGonee 1/5 gonycka nose-
psaembix TC.

MpumeyaHue—B npunoxenun b npeagcTaBneHbl pekOMEHQYEMbIE 3aNONHSIIOWME Cpeabl Ansi XUAKOCTHLIX
TEPMOCTAaTOB B 3aBUCMMOCTU OT Auana3oHa Temneparyp (no cravgapry ACTM E 644-04 [4]).

6.4.2 [nsnosepkn TC npu temnepatype 0 °C gonyckaeTcs NpUMeHsITb cocyabl [lbloapa 1 HyneBsble Tep-
MOCTaThbl, HAaMOMHEeHHbIE CMeChI0 NbAa U BoAdbl. HepaBHOMepHOCTL TeMnepaTypbl B paboyem obbeme Tepmo-
cTarta He gomkHa npesbiwaTts + 0,01 °C.

6.4.3 [ns nosepku TC gonyckaeTcs NpUMeHsTb cyxobriovHble TepMocTaTthbl U KanubpaTtophbl, COOTBET-
CTBYOLWME criedyowmnm TpeboBaHNAM:

- KaHanbl B BblpaBHUBaOLWEM Broke AOMKHbI UMETb M30TEPMUYECKYHO 30HY (30HY C HOPMUPOBAHHLIM
TemnepaTypHbIM rpagueHToM) OSIMHOM He MeHee ASMHBI YYBCTBUTENbHOTO arieMeHTa nosepsiemoro TC, B fnio-
6om criyvae He meHee 40 MM. TouHOE pacnonoXeHWe 30HblI AOMKHO ObITh yKasaHo B AOKYMEHTax Ha TepMOo-
cTar;

- HecTabunbHOCTL NoaaePKaHMsa TemnepaTypbl B kKaHane 6noka 3a Bpemst He MmeHee 30 MUH nocre ycTa-
HOBMEHMWS CTaLMOHapPHOro pexxMMa TepMocTarta 4oikHa bbiTb He bornee 1/5 gonycka nosepsiemblx TC;

- pacxoxgeHue 3HavYeHUn TemnepaTtypbl Mexay KaHanamu b6roka (ropusoHTanbHbIA Nepenag Temnepa-
Typbl) OKHO BbITb He Bonee 1/5 gonycka nosepsieMblx TC;

- BepTUKanbHbIN Nepenag TemnepaTyp B N3oTepMUYeckon soHe broka He gorkeH npesbiwatb 1/3 go-
nycka nosepsaemMbix TC, HepaBHOMepPHOCTb TeMrepaTypbl Ha AnuHe Y3 — He 6onee 1/5 gonycka nosepseMbIX
TC;

- paclumpeHHas HeonpeaeneHHOCTb BOCMPOM3BeAeHUs TeMnepaTypbl kanMbpaTopoM (ycTaHOBMEHHas
npu nosepke kanubpartopa) He gorkHa npesblwaTth 1/3 gonycka nosepsiembix TC.

Mpv npMeHeHnn cyxobrnovHoro TepMmocTata Ans nosepkn TC A0MKHBI ObIThb BBINOHEHbI TaKKe criegyto-
wue TpeboBaHusA (COOTBETCTBYOLWME MexayHapoaHomy ctaHgapTty EA — 10/13 [5]):

- B AuanasoHe Temnepatyp oT muHyc 80 °C go nntoc 660 °C BHYTpeHHWA gnameTp kaHana B 6noke gon-
)KeH oTnmnyaThbecsa OT BHELLHero avameTpa nosepsieMoro TepmMonpecbpasosartens He 6onee yem Ha 0,5 mm. B
AnanasoHe TemnepaTyp cabille 660 °C gonyckaeTcs pasnuyne guameTpos Ao 1 MM. [ns yny4dLlueHus Tennoso-
ro KOHTaKTa peKoMeHayeTCs UCMOoNb30BaTh PasfuyHble TENNONPOBOASALLME BELLECTBA, yKasaHHble B JOKYMEH-
Tax Ha TepMocCTaT;

4
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- rny6uHa norpyxeHust TC B 6rnok gomkHa 6bITb No KpaliHel Mepe B 15 pas Gonblue, Yem auametp TC
nntoc anvHa Y3. CyxobnoyHble TepmocTaThl (kannbpaTopbl) peKoMeHAayeTca UCNonb3oBaTh Ans nosepkn TC,
AnameTp KoTopbiX He Bornee 6 Mm. Ecnn TepmocTat ucnonbe3aytoT Ana nosepkn TC anametpom 6onee 6 Mm, He-
06x0AMMbI AONONHUTENbHBIE UCCMEeA0BaHUA HeonpeaeneHHOCTU, BbI3BaHHOW TENNOOTBOAOM MO KOPRycCy Tep-
monpeobpasoBatesns B OKpyXaloLLyo cpeay, KoTopble A0MKHbI ObITb NPoBeAeHbI NPY NoBepke kanubpatopa no
TpeboBaHWIO 3aKas4vuka Ans Bcex npeanonaraeMblix gnameTpos nosepsaembix TC;

- ycnosusa nosepku TC AOMKHBI BbITb MakcUManbHO NPUBNKEHBI K YCIOBUAM, B KOTOPbIX Obina npose-
AeHa nosepka TepmocTara (TennonpoBoasLume BewwecTsa, CpeacTsa Ans N3onauuM BoipaBHUBatoLLero 6noka
CBEpPXY, YNCNO 0AHOBpPEeMEeHHO nosepsiemblx TC).

6.5 AnnapaTtypa AnsA peanu3auuu penepHbIX To4eK

6.5.1 Onsanosepku TC B AnanasoHe Temnepatyp oT MuHyc 5 °C go nntoc 30 °C pekomeHayeTcsa UCNOMb-
30BaThb cneayowme penepHole Toukn MTLLU-90 [1]:

- TpounHyto Touky Bogbl (0,01 °C);

- TOYKY NnasneHus rannmus (29,7646 °C).

6.5.2 [ina peanusauun TPOWHOM TOUKW BOALI AOMKHA ObITb UCMONb30BaHa aMnyna TPOWHOM TOUKU BOABI,
ycTaHOBMeHHas B HyNneBoi TepmocTaT unu cocya Abtoapa. [jonyckaetca UCNonb3oBaTth XUAKOCTHbIE TEPMO-
cTaThl, UMeloWwne AeicTByOWEee CBUAETENbCTBO O NOBEPKe, AN KOTOPLIX HecTabunbHOCTL NoaaepkaHus
TemnepaTypbl U HepaBHOMEPHOCTb TemnepaTypbl B pabovem o6beme He npesbiwatoT + 0,01 °C.

6.5.3 [nsa peanusaunv TOUKU NNABNEHUA rannua AoMkHa ObITb UCNONb30BaHa YCTaHOBKA, BKIOYatoLWwasn
B ceba amnyny ¢ 3annasfneHHbIM rannMem (YucToTa rannus He meHee 99,9999 % no secy), yCTaHOBNEHHYIO B
TepmocTaT unu kanubpartop. AMnyna aomkHa 6bITb NoBepeHa ¢ NOMOLLbIo 3TanoHHbIX TC. TepmocTaT 40MKEH
NMeTb AeNCTBYOLLIEeE CBMAETENLCTBO O NOBEpKe. YCTaHOBKA A0oMKHa 06ecneunTs BOCNPOU3BOAUMOCTb TeMne-
paTypbl hazoBoro nepexona He 6onee + 0,001 °C.

MpuMeyaHun e — OCHOBHblE NPUHUMIMNBI peanu3aunn (asoBbiX NEPexoaoB M3NOXeHbl B AoKymeHTe MexayHa-
poaHoro 6opo Mep 1 BecoB «[ononuuTtensHas nHgopmaums K wkane MTLL-90» [6].

6.5.4 [nsanosepku B AManasoHe Temnepatyp oT 90 °C ao 103 °C gonyckaeTcs NPUMEHATL NapoBON Tep-
MocTaT, UMerLNiA JeACTBYolWee CBUAETENbCTBO O NOBEpKe, ANA KOTOPOro HecTabunbHOCTb NnoaaepKaHus
TemnepaTypbl cocTasnseT He 6onee + 0,03 °C.

6.6 UamepuTenbHas annapaTtypa

6.6.1 [Onsa usmepeHus conpoTtusneHust nosepsieMbix TC AOMKHBI BbITb NPUMEHEHBI MOCThI MOCTOSIHHOTO
1 MepeMeHHOro TOKOB, LIUMMPOoBbIE MySIETUMETPBI, MHOTOKaHaNbHbIe NPEeLU3NOHHbIE U3MEPUTENN TeMnepary-
pbl, YCTAaHOBKW TuMa aBTOMaTM3npoBaHHOro paboyero mecTta AnA NoBepkn TepmonpeobpasoBartenei conpo-
TuerieHnss (APM MTC), BHeceHHble B locygapCTBEHHBIM peecTp cpeAcTB uamepeHuid. Npu Bbibope
N3MepUTErbHON YCTAHOBKM CrieqyeT y4ecTb, YTO pacluMpeHHas HeonpeaeneHHoCTb noepku TC gomkHa 6b1Tb
B ABa pasa MeHblue Tpebyemoro gonycka TC no MOCT 6651 (pa3gen 5).

6.6.2 [ns namepeHns conpotuereHus nosepsieMbix TC MoryT 6biTb Takke NPUMEHEHBI 3IIEKTPOU3Me pU-
TenbHble YCTaHOBKW, BKIoYalowme B cebsl NpeunsmoHHbIe BONBTMETPLI U MOTEHUMOMETPbI, UICTOYHUKU TOKa,
06pa3LoBble Mepbl CONPOTUBIIEHMS!, KOMMYTUPYIOLLME CpeacTBa U NepekmodaTeni.

6.6.3 Ecnu ans noBepky NPUMEHSIIOT U3MepUTENU TemnepaTypbl CO BCTPOEHHOM NPOrpamMmon, No3Bonsi-
toLLIe OTCHUTBIBATL NOKa3aHUs B eAuHULLax TemnepaTtypbl UnNn oTknoHeHust Temnepatypbl oT HCX, To Heonpe-
OeNeHHOCTb U3MEePEHNst, BLINOMHEHHOTO C UCTIONb30BaHUEM TakUX U3MepuTenei, He AorpKHA npesbiwatb 1/10
gonycka nosepsembix TC.

6.7 Ansa namepeHust aneKkTpuieckoro ConpoTUBEHUA N30NSALMU MEXY BbIBOAAMM U 3aLLUUTHBLIM KOpry-
coM TC aomkHbl 6bITb NpUMeEHEHbI MerommeTpbl Tunos ©4102/01-1M, E6-17 nnu apyriue nsmeputenbHble Npu-
60opbl ¢ BepXHUM Npeaenom namepeHust He Hwke 500 MOM 1 NpeaenomM NOrpelwHoOCT, He NPEBLILLAIOLLIM
+5 %.

6.8 lMepen ucnonbsoBaHnem cpeAcTB noeepku TC HeoBxoANMMO NPOBECTU pacyeT OXMAAEMON pacium-
peHHoI HeonpeaeneHHocTU noBepku TC Mo AaHHLIM CBUAETENLCTB O NOBEpKe TepmocTaTta unu kanubparopa
1 O MOBEPKE BCEX OCTalbHBIX UCMOMb3yeMbIX CPEACTB U3MEepPeHUin N0 MeToauke, N3NoXeHHoN B pasgene 11.
PaccunTtaHHas paclumpeHHas HeonpeaeneHHocTb nosepkn TC aomkHa GbiTb B ABa pasa MeHblue Tpebyemoro
ponycka TC no MOCT 6651. Mpumep oueHMBaHUA paclunpeHHon HeonpeaeneHHocTn nosepku TC knacca A
npu Temnepatype 95 °C B nabopatopum ¢ UCMOSNb30BaHUEM XWAKOCTHOTO TepMocTaTa nNpuBeaeH B Npusoxe-
Huu B. MNprMep oLeHnBaHUA paclUMpeHHO HeonpeaeneHHoCTU rpagynposkn TC B cyxobnoyHom TepmocTare
npu Temneparype 400 °C npusegeH B npunoxeHuu I
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7 YcnoBusi NOBepkU U Tpe6oBaHUA K KBanudukauum nosepurenemn

7.1 Mpu npoBeaeHUN NOBEPKN AOMKHBI BbITE coBNoaeHbl crieaytolume yCrnoBus:

- TeMmnepaTypa Bo3dyxa B MOMeLleHUN, NpeaHasHauveHHOM Aisl noBepku, AormkHa 6biTk (20 £ 5) °C; oT-
HocuTenbHas BNaXHOCTb He 6onee 80 %; atMmocdepHoe aasnexue ot 84 ao 106,7 kla;

- BUOpauua, TpAacka, yaapbl, MarHUTHbIE MO, KPOMe 3EMHOTO, BNusiioLmMe Ha paboTy aTanoHHbIX TC 1
APYrUX cpeacTs NoBepku, AoMKHbI ObITb UCKHOYEHDI;

- HanpsbkeHue NUTaHWA CeTU AOMKHO ObITb B Npeaenax, yCTaHOBEHHbIX aKCnyaTaLMoHHBIMA AOKYMEH-
Tamu Ha cpeacTsa NOBEPKMU.

7.2 KnpoBeaeHUo NOBEPKN A0MMKHbI ObiTb AONYLLEHbI NULA, MMetoLLMe Heobxoanmyo kBanudukaumio u
aTTecToBaHHbIe B Ka4ecTBe NoBepuUTeEnen.

8 TpeboBaHusa 6e3onacHoCTU

8.1 JomkHbl 6bITb cobntogeHbl TpeboaHus MOCT 12.2.007.0.

8.2 Cnepayet cobniogatb OCTOPOXHOCTb NpU paboTe ¢ MacnsiHBIMK U CONEBbLIMU TepMocTaTaMu, He A0-
nyckaTb nonagaHusa enaru B pabodyto cpeay.

8.3 3anpeuwaeTca TporaTb HarpeTbii TC pykaMu U KNacTb ero Ha NerkoBocnnaMeHsiioLLInecs noBepx-
HOCTU.

8.4 MMpu UCNONbL30BaHUN CXWKEHHBIX ra3oB Heobxoaumo cobnoaaTb OCTOPOXKHOCTbL 1 He AonyckaTb No-
nagaHus XMaKUX rasoB Ha OTKpbITble ydacTku Tena. Mpu u3sneveHnn oxnaxgeHHbix TC M3 cocynos [bloapa
HeobxoaAnMO NONb30BaTLCA XNONYaTOBYMaXKHBIMK NepYaTkamu.

8.5 MMpu paboTte co cTekNsaHHLIMU cocyaamn [btoapa HeobxoaMMO NoMNb30BaThCS 3AWMUTHBIMU O4KaMMU.
He gonyckaeTcst yNioTHATL Neq B CTEKNAHHBIX COCyAaX MeTanMyeckuMm U OCTPOKOHEYHbIMU NpeaMeTamMu.

9 MNoAaroToBKa K noBepke

9.1 lNMpoBepka AOKYMeHTaLumn

Mepen npoBeaeHneM NoBepKM NPOBEPSIOT HAaNUYMe: MHCTPYKLIMIA Mo 3KchnyaTaumMm cpeacTs NoBepKu, at-
TecTaToB UcMbITaTenbHOro 06opyaoBaHWs, CBUAETENBLCTR O NOBEPKE CPEACTB U3MepPeHUn, nacnopTa, Knenma
UnNn cBMAETENLCTBA O NpeabigyLei nosepke TC.

9.2 lMoaroTtoBKa cpencTB NOBEPKU

Bce cpeacTBa noBepku, TakMe Kak TepMocTaThl, KannbpaTopbl, yCTaHOBKX A8 peanunsaumm penepHbix
TOYEK, M3MepuTENbHbIE NPUEOPLI, ACMKHBI ObITh MOArOTOBMEHBI K paboTe B COOTBETCTBUM C UHCTPYKLIMAMUN MO
nx akcnnyataumun. JormkHo 6biTb 06ecnedeHo npaBuibHoOe 3aseMieHne Npubopos 1 AOMKHbI ObITb BbIMOSHE-
Hbl Bce TpeboBaHus H6e3onacHoCTH.

9.3 3KkcnepumeHTanbHas oLgHKa HeonpeaeneHHOCTU eAMHUYHOTO U3MepPEHNUs CONPOTUBNEHUSA B
yCrnoBUsIX KOHKPeTHOW NoBepoYHol nabopatopun

9.3.1 HeonpegeneHHoCTb eAUHUYHOTO U3MEPEHUA COMPOTUBIEHWUS ONPeaensoT Npu Temnepartypax,
GnM3KMX K rpagyMpoBOYHBIM TOYKaM, OTAEMbHO ANnst TC pasnuyHbIX HOMUHAaMbHBIX COMPOTUBIEHWIA, NoBepsie-
MbIX B AaHHOW nabopaTtopuu. [JonyckaeTcs UCNonb3oBaTh TEPMOCTaTUPOBaHHbIE Mepbl CONPOTUBIIEHUS C HO-
MUWUHaNbHBEIMU 3HAYEHUSAMU, BIIU3KUMWN K HOMUHATBbHBLIM 3HaYeHUsaM noeepsiemblx TC.

9.3.2 PekomeHayeTcsl NpOBOANTb M3MEPEHUS B penepHon Touke, B Hyrnesom TepmocTate npu 0 °C unu B
BbICOKOCTaBUNbHOM XXMOKOCTHOM TepmMocTaTe (HecTabunbHOCTbL He Gonee + 0,002 °C). MNpoBoasaT He MeHee
50 oTcueToB conpoTuenerus U paccunTeiBatoT CKO pesynbTtaTta nsmepeHus. [Ansg asToMaTndeckux L poBbix
MOCTOB Heob6XoAMMO UCMONb30BATL TE Ke NapameTpbl Npu NpoBedeHNA Kax4oro uaMepeHus (Bpemst MHTerpu-
pOBaHWA, BpeMs oTcHeTa 1 T. N.), YTO U Npu npoBedeHun nosepku. 3HadeHne CKO u(r,,,) paccunTbiBaoT Nuéo
aBTOMATUYECKN U3MEPUTENbHBIM MOCTOM, MO0, NpU perucTpauumM nNoBepuTenem OTAeNbHBIX OTCYETOB, MO
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10 MpoBeaeHue NoBepku U 06paboTka pe3ynbLTaTOB NOBEPKU

10.1 BHeLlHU OCMOTP, NPOBepKa MapPKUPOBKU U KOMNNEKTHOCTH

10.1.1 BusyanbHblii ocMoTp TC gofmkeH NokasaTb, YTO 3aLUTHBIA KOPNYC, BHELIHUE KIEMMbI 1 BHELUHWE
nposoaa TC He UMeIoT BUANMBIX paspyLUeHUit, pe3bba Ha Knemmax, KNeMMHbIX FOfIoBKax M WTyLepax He ume-
eT MexaHu4yeckux nospexaeHuin. TC ¢ 3arpAsHeHHON NOBEPXHOCTLIO 3alMTHOW apMmartypbl K NOBepke He
Aonyckator.

10.1.2 Tpu BHeLwHeM ocMOTpe AOMKHO BbIThb ycTaHoBNEHO cooTBeTcTBUE TC TpebosaHuam MFOCT 6651
B YacTN MapKUPOBKU W KOMIMIIEKTHOCTMU.

10.1.3 Tpu HeBbINonHeHUn TpebosaHuin 10.1 TC Kk AanbHelWwen NoBepke He AONYCKALOT.

10.2 MNpoBepKa 3NeKTPUYECKOro CONPOTUBIIEHUA U3ONALUU TepMmonpeoGpasoBaTenen conpo-
TUBNEHUA nNpu Temneparype (20 = 5) °C

10.2.1 ToaknioyatoT KIeMmbl Npubopa ANA U3MepPEeHNa NEKTPUYECKOro CONPOTUBEHUA K BbiIBOAAM Y
sawmtHomy kopnycy TC. MNogatoT nameputensHoe HanpsbkeHne 100 B.

10.2.2 TokasaHus cHumaloT B TedeHune 10 ¢ nocne nogayn HanpskeHust n UKCUpyT MUHUMaNbLHOE
3HayeHne conpoTtueneHus. ConpotueneHne usonAuMm TC  AOOMKHO COOTBETCTBOBaTbL TpeboBaHUAM
MOCT 6651. TC, He yaosnetsopsiowue TpedboaHuam MOCT 6651, k AanbHelwWweln NoBepke He AOMNYCKAOT.

10.3 MNMpoBepka OTKNOHEHUA CONPOTUBNEHUA TepMonpeobGpa3oBaTene CONPOTUBNEHUSA OT HO-
MUHaNbHOM CTaTUYECKOWU XapaKTepucTUKN Npu TeMnepatype oT MuHyc 5 °C go nnroc 30 °C

MpoBepky oTknoHeHust conpotusneHusa TC oT HCX BbINOMHAIOT cnndeHneM ¢ 3TanoHHbIM [06pasuoBbiM]
Tepmonpeobpa3zosatenem npu 0 °C B Hynesom TepMocTaTe unu cocyae [btoapa, 3anofiHeHHOM CMecCblo Nbaa
¥ BOAbI, PU APYroi Temneparype B ananasoHe oT MUHyc 5 °C o nntoc 30 °C B TepMocTaTax (KUAKOCTHBIX, CY-
X06MnoYHbIX, hniouaHbix) NGO U3MepeHueM B penepHbiX Toukax (TPOMHOW Tovke BOAbl, TOYKE MnaBneHus
rannus).

10.3.1 Cnu4yeHue c ITanNoHHbIM [06pa3LOBbLIM] TEPMOMETPOM B XXUOKOCTHOM TepMoOcCTaTe

10.3.1.1 3TanoHHbIn TepMoMeTP U noBepsiemble TC nomellatot B pabounit o6bem TepmocTara Ha rny-
OUHY He MeHee MUHUManbHOM rMyGUHBI NOTPY)XEHUA, YKazaHHOW B nacnopte Ha TC. Ecnu MoHTaxHasa gnuHa
nosepsiemblx TC Gonee MUHUMAaNbLHON rMyOUHBI NOrpy>KeHUs aTanoHHoro [o6pasuoBoro] TepMoMeTpa Mm
paBHa eid, To U3 Bcex TC OOMmKHbI HaX0AUTLCA Ha OQHOM ypoBHe. Ecnn MoHTaxHaa AnuHa nosepaemMbix TC
MeHee MUHMManbHON rMyOuHbI NOrpyKeHWs 3TanoHHoro [06pasuoBoro] TepmomMeTpa, To TC norpyxatot B Tep-
MOCTaT Ha MOHTaXKHYI OMUHY 1 B pe3ynbTaT U3MepeHUss BBOAAT MNONPaBKy Ha nepenaj Temnepatyp mexay
cpedHUMK TodkaMmn YO noBepsieMbix 1 3TanoHHoro [obpasuosoro] TC (no 11.7).

MpumedyaHwue—Ipnnosepke TC MOHTaXHON AnMHON MeHee 50 MM pekoMeHaYyeTCA CNoNb3oBaTh Nepenue-
HOM XMOKOCTHBIM TEPMOCTAT M CreumanbHble CpeacTBa Ans repMeTU3aumm KOHTaKTHOM ronoBKy.

10.3.1.2 lMoBepsieMble TC nogknoyatoT K U3MepUTenbHON YCTaHOBKE B COOTBETCTBUN CO CXeMO coean-
HEeHWs1 BHYTPEHHNX NpoBoaoB TC 1 cxemaMn BHELLHUX 3MeKTPUYecKUX nogknoveHni npubopos. Heobxogmumo
cTporo cobnogaTb NHCTPYKUMIO MO NOAKIIOMEHNIO N 3a3EMNEHNIO 3NEKTPONIMepUTENLHOR annapatypsl. Moa-
krntoueHne TC Kk nepeknovatensm AomMKHO obecneynBaTtb HaAeXHbIA 31eKTPUYECKUA KOHTaKT. MoBepXHOCTb
HaKkoHeYHUKOB Y BbIBOAHLIX NpoBogos TC AgorkHa BbiTe ovMLleHa OT NNeHKN oKenaos. NamepuTenbHbIR TOK
OOIKeH COOTBETCTBOBATL yKaszaHHOMY B cneundukaLmm Ha TC. Mpu ncnonb3oBaHnn areKTponsMmepuTensHON
YCTaHOBKW NMOCTOSIHHOTO TOKa AomkHa ObITb obecrnevyeHa KOMNeHcaLUnsi MapasuTHBIX TEPMOSNEKTPOABMKYLLMX
cun (T3AC) BoO BpeMsa M3MepeHuia, HanpuMep nyTem nepekrodeHns HanpasneHus Toka.

10.3.1.3 lMocne gocTukeHns cTabunbHOro cocTosiHUA (conpoTueneHne TC He nsmeHsietTcs 6onee Yem
Ha 1/10 gornycka 3a 5 MWH) NPOBOAAT LMK N3MEPEHWNIA: USMEPSAIOT TemnepaTypy 3TanoHHbLIM TEPMOMETPOM, 3a-
TeM rnocreoBaTeNnlbHO U3MepPSIIOT conpoTUBeHNe nosepsieMblX TC U BHOBb NMOBTOPSIOT N3MEPEHNe aTaroH-
HbIM TepmoMeTpoM. [pK UCNonNb3oBaHUN aBTOMaTUYECKUX MOCTOB pesyrnbTaT KaXAoro U3MepeHUst JOSKeH
6bITb NOMy4YeH Kak cpeaHee apndmeTndeckoe 3HaYyeHne He MeHee YeM 13 NSATK oTcyeToB. Linkn nameperHui
MOBTOPSAOT HE MeHee ABYX pas. MokasaHusl 3TanoHHOro TepMoMeTpa 3a BCe BPeMsl U3SMEPEHUN He LOIMKHbI
nameHnTLCA Bonee Yem Ha 1/5 gonycka nosepsieMbix TC.

MpumedyaHus

1 Mpw cnonb3oBaHUM ABYXNPOBOAHON CXEMbl COeANHEHUS] BHYTPEHHUX BbIBOAOB U NOAKMIOYEHUSI K U3MepUTENb-
HOI ycTaHOBKe Heo6xoanmo 13 pesynbTaTta uamepeHns conpoTuerneHns TC Bbi4eCTb 3Ha4YeHne CONpOTUBIIEHNS COEAUHU-
TENbHbIX NPOBOAOB M COMPOTUBIEHUS BHYTPEHHMX BbIBOZOB (ECMM OHO yKasaHO Ha TepmonpeobpasoBaTtene wnu B
COMPOBOAUTENBLHOWM AOKYMEHTaLuu).
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2 Mpu ucnonb3oBaHUM TPEXNPOBOAHOW CXEMbI COEAWHEHWUSI BHYTPEHHUX BLIBOAOB HEOBXOAUMO U3MEPUTL COMNpO-
TUBNEHNE MEXY ABYMS KOHTaKTamu, COEAUHEHHBIMU C LieNbio, BKNoYaiowen B cebs U3, n AByMs KOHTaKTamm, coeAuHEH-
HbIMW C Napol NMPOBOAHWUKOB, MAYWMX U3 OAHOW To4kM Y3, n 3atem BbiMECTb 3HA4YeHWe BTOpPOro COMPOTUMBMEHUSI U3
3Ha4YeHUs NepBoro.

10.3.1.4 Mo paHHBIM U3MEPEHUI PacCUNTLIBAIOT cpeaHee apudmeTudeckoe s3HadYeH1e U pasmax Temne-
paTypbl B TepMocTarte, cpefjiHue 3HavyeHusi conpoTueneHui nosepaemblx TC. flonyckaercs Ucnonb3oBaTh ca-
MOCTOATENMbHOE WM BXoAsllee B KOMMIIEKT MOCTaBKA CPEACTB NOBEPKU aTTecToBaHHOe MporpaMMHoe
obecneveHue, NnpegHasHa4YeHHoe 4SS aBToMaTn3aLmn NpoLeccoB rpaaynposku 1 nosepku TC, o6paboTkn n
XpaHeHWs pe3ynbLTaToB.

10.3.1.5 Pacuet paclumpeHHo HeonpeaeneHHOCTU pesynbTaTa usMepeHus NpoBogaT No MeToAuKe, U3-
noxeHHoun B pasgene 11.

10.3.2 CnuyeHue c 3TarioHHbIM [06pa3LoBbIM] TepMOMETPOM NpU Temnepatype 0 °C

10.3.2.1 Ons onpegeneHus conpotueneHust TC npu Temnepatype 0 °C pekomeHayeTcs UCMONb30BaTh
TepmocTaT unu cocyq [bloapa, 3anofHeHHbIA CMecbio MenkoapobneHoro nbaa U oxnaxaeHHon BoAbl. Jlea
AOMKeH 6bITb YBNAXHEH 1 yNINOTHEH Mo BCcel Mmacce, YTobbl B cCMecu NnbAa U BoAbl He Obio ny3bipel Bo3ayxa u
N3NULLIKa BOAbI.

10.3.2.2 Ycnosus norpyxkeHust TC n nogkrioueHust K usmeputernsHon yctaHoske — no 10.3.1.1 1 10.3.1.2.
TonwmHa cnosi NbOo-BOASIHOW CMECH, OKpyXKatoLen TepMonpeobpasoBartenu, He JorpkHa 6biTb MeHee 30 MM.

10.3.2.3 lMocne gocTnxeHns cTabunbHOrO COCTOSIHUA NPOBOAAT USMEpPeHUe TemnepaTypbl 3TarIOHHbIM
TepPMOMETPOM, 3aTeM nocrefoBaTenbHO U3MepsIloT conpoTueneHue nosepsiembix TC. Heobxoaumo nposecTu
He meHee 10 oTcueToB conpoTuBneHus Ans kaxaoro TC. Mo nony4yeHHbIM AaHHBIM PacCcUUTLIBAOT cpeaHee
apudmeTmyeckoe 3HavyeHue conpotueneHusa TC u CKO cpeaHero apudgpmeTnyeckoro sHaveHus.

10.3.2.4 Pacuet paclumpeHHoi HeonpeaeneHHOCTU pesynbrata usMepeHuin NPoBoaaT No MeToanke, U3-
noxeHHou B pasgene 11.

10.3.3 CnuyeHue c 06pa3L,0BLIM TEPMOMETPOM B CyXO6G/I0MHOM TepMocTaTte (Kanubpartope)

10.3.3.1 CyxobnoyHble TepMocTaTbl pekoMeHAYeTCs NPUMEHATL ANA NOBepKU U rpaayupoBkn TC, ana-
METP Koprnyca KOTOpbIX He NpeBbilwaeT 6 Mm. HeobxoamMmMo TouHo cobntoaatb ycnoBusa 3arpy3sku 6noka, 3asopbl
mexay TC 1 kaHanamm 6roka u ycrnosus TennoBon nsonauumn 6noka, npun kKotopbix 6bina npoBeaeHa noBepka
Kanubparopa.

10.3.3.2 TMepea ucnonb3oBaHUEM TepMocTaTa HeobXoAMMO NPOBEPUTL YACTOTY KaHAsIOB MeTan4yec-
Koro 6rnoka 1 pasmep KomnbLeBbIX 3a30poB Mexay TC U BHYTPEHHUMWU CTEHKaMKU KaHanoB, KOTOPbIE JOIPKHbI
6bITb He Bornee 0,1 mm. [lonyckaeTcs MCnonb3oBaHue 6roka ¢ konbLeBbiM 3a3opom Ao 0,5 MM npu ycnosuu 3a-
MOMTHEHMWS 3a30pa CYXUM MeNKOAUCMEPCHBIM MOPOLLUKOM OKCUAA aritoMUHKS.

10.3.3.3 MMpu nosepke TC ¢ norpyxaemMoi YyacTbio NepeMeHHOro AguaMmeTpa HeobXoauMo UCMOoNb30BaTh
MeaHble U NaTyHHble TPYOKU COOTBETCTBYIOLLEro AnameTpa, obecneunsatome NiIoTHYO NocadKy Ha YTOHUYEH-
Hyt0 YacTb nosepsiemoro TC.

10.3.3.4 Metoguka nposeaeHust uamepeHun — no 10.3.1. Pacvet HeonpegeneHHOCTU pesynerara rpa-
AYVUPOBKM NPOBOAAT MO MeToAuKe, U3NoXeHHon B pasaerne 11.

10.3.4 MNoBepka TepMonpeoGpasoBaTensi CONPOTUBIEHUA B penepHbIX TOUKax

10.3.4.1 lMoBepka B TPOWNHOW TOYKE BOAbI

MpeaBaputenbHo oxnaxaeHHbIn TC norpyxatoT B aMnyny TPONHOW TOYKM BOAbI, YCTAHOBIIEHHYIO B Tep-
MocTate unu cocyge [btoapa. MamepeHus conpotuenexua TC HaUMHaKOT He paHee YeM Yepe3 15 MUH nocne
Norpy>xeHnsi U NpoACIKaloT He MeHee 5 MuH. NpoBoaaT He meHee 10 oTcyeToB conpoTueneHus. Uameputens-
Hbl TOK AOIPKEH ObiTb paBeH ykazaHHOMY B JOKYMEHTax Ha TepMonpeobpasoBaTenb KOHKpeTHOro Tuna. MNoka-
3aHUS U3MEepUTENIbHOW YCTAHOBKW He AOMKHbI PErMCTPUPOBaTh TEHASHLUMN K YBENNHEHUIO UITU YMEHbLUEHUIO
conpotusrnenust TC. Mo nony4yeHHbIM AaHHLIM pPacCcHUTLIBAOT cpeaHee apudpMeTUdeckoe 3HadeHue comnpo-
TueneHns TC u CKO cpepHero apudmeTrndeckoro sHadeHua. PacyeT paclumpeHHoW HeonpeaeneHHOCTU
pesynbsrara rpagyMpoBKA NPOBOASIT NO METOAUKE, U3NOXEHHOW B pasaerne 12.

10.3.4.2 lMoBepka B TOUKe NNaBneHUN rannua

TC norpyxaroT B amnyry ¢ ransiMemM nocne Toro, Kak 3apukcupoBaHo Havano TemMnepaTypHOn NoLWwaaKku
drasosoro nepexoa. TC nogKNovaloT K ycTaHOBKe AN UsMepeHus conpoTueneHus. UsmeputenbHblid TOK A0S-
)XeH BbITb paBeH ykasaHHOMY B IOKYMeHTax Ha TepmonpeobpasoBaterib KOHKpeTHoro Tuna. MNocne ctabunusa-
UMM nokasaHwi NpoBoaAT u3mepeHue conpotusneHua TC B TeyeHMe He MeHee 5 MuH. Heobxoaumo
3adpukcupoBartb pesynsratbl He MeHee 10 oTcyeToB. He fomkHO BbITh BLISIBNEHO TEHAEHUMN K YBENUYEHNIO
NN ymeHbLUEHUIo conpoTueneHns TC B npouecce usMepeHui. o NonyvyeHHbIM AaHHBIM PaccYUTLIBAKOT
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cpefHee 3HadyeHuWe conpoTtusreHnst TC n CKO cpegHero sHavyeHusl. PacyeT paclunmpeHHon HeonpedeneHHoCTH
pesyneTata rpagynpoBKU NPOBOAAT NO METOAMKE, MINOXKEHHONW B pasgerne 12.
10.3.5 Kputepuii rogHocTU TepmonpeoGpasoBaTens conpoTUBNeHUA
TC cunTatoT rogHbIM 1 4ONYCKatoT K AanbHelwwen noBepke B TOM Cllydae, ecrin OTKIIOHeHUe ero cornpo-
TuBreHust oT HCX ¢ y4eToM pacluMpeHHON HeonpeaeneHHOCTU pesynbTaTta N3sMepeHns He NpeBbILlaeT AonycK
COOTBETCTBYIOLLEro Knacea, T. €. BbINoMHeHbl OAHOBPEMEHHO [iBa HEpaBEHCTRa:
(Rilt) = Rucx(t) + UV < <+t 2

roe R,(t,) —cpeaHee 3HadeHWe cONpoTuBneHus nosepsemoro TC, Om;
t, —cpefHas Temneparypa, nsmepeHHas 3TanoHHLIM TepMoMeTpom, °C;
Ryex(t,) — sHaveHue conpoTusneHusa TC no HCX npu Temnepartype f,, Om;
U — paclmpeHHas HeonpeaeneHHOCTb pesynbTata usmepeHus conpotusneHua TC, paccuuTaHHas
no MeToauke, U3NoXeHHoNn B pasgene 11, Owm;

% — vyscTBUTENbHOCTL TC no HCX npu temnepatype t,, OM/°C;

tAt,—ponyck TC no MOCT 6651 npu Temnepartype t,, °C.

10.4 TMpoBepka OTKNOHEHUA CONPOTUBNEHUA TepMonpeobpasoBaTensi CONPOTUBEHUA OT HOMU-
HanbHOW CTaTUYECKOW XapaKTepucTuku npu temneparype ot 90 °C no 103 °C

Mpoeepky nposoaaTt ansa TC knaccos AA, A n B cnuyeHnem ¢ atanoHHbIM [06pasuosbiM] TC B xuakoc-
THOM, CyXoOno4yHoM MMM NapoBOM TepMocTaTe No meToAuke, usnoxeHHon B 10.3.1. Kputepuid rogHoc-
™ —no 10.3.5.

MpumeyaHune— Mcnonb3oBaHne NapoBbIX TEPMOCTATOB, Pearimayiowmx TOUKY KUNEHUA BOAblI, — B COOTBET-
CTBUMN C TEXHUYECKMM OMUCAHUEM 1 MHCTPYKLMEN MO UX NPUMEHEHMIO.

11 PacueT paclwuMpeHHOW HeornpeaeneHHOCTU NOBEPKU
TepMmonpeobpasoBaTerneil CONPOTUBNEHUA B TEpMOCTaTe Unu Kanubéparope

11.1 CymmapHyto cTaHOapTHYHO W paclUMpeHHyto HeonpeaeneHHocTy nosepku TC paccyuTeIBaloT Ans
Kaxxdon TemnepaTtypbl noBepku. MNMpun pacyete cyMMapHon HeonpeaeneHHOCTU NMOBEPKN YYUTBIBAOT Heonpeae-
NeHHOCTb U3MepeHMn TemnepaTypbl 3TanoHHbLIM [06pas3uoBbiM] TepMonpeobpasoBaTenemM CONPOTUBIEHUS U
HeonpeaeneHHoCTb USMEPEHHOTO 3HaYeHUs conpoTnaneHus nosepsiemoro TC. [ing pacyeta UCNOmnb3yIoT AaH-
Hble, NnoryveHHble Npu NpoBeaeHUU naMepeHnii (pasgen 10), AaHHble, NonyvYeHHble Npyu NpeaBapuTernbHON
3KCMepUMeHTanNbLHOM oLEeHKe HeonpeaeneHHoCTH, CBA3aHHOM Co criydanHbiMmmn addekTaMu Nnpu nsmepeHnn B
KOHKpeTHOM noBepoyHor nabopartopuu (no 9.3), a Takke gaHHbIe, MpMBeAEHHbIE B CBMAETENbCTBAX O NoBepke
CpeaCTB U3MepeHuiA: TepmocTara, kanubparopa, penepHo TOUKA, STANOHHOMo TEPMOMETPa U U3MEPUTENbHOW
yCTaHOBKN.

11.2 Tpu nMcnonb3oBaHUM CyXOBMOYHBLIX TepmocTaToB (kanubpaTopoB) pacyeT HeonpeaerneHHOCTH,
NpUBEAEHHbIN B HACTOSALLEN MEeTOANKE U OCHOBaHHbLIN Ha AaHHbIX CBUAETENbLCTBA O NOBEPKe KanubpaTopa, oT-
HOCAT TomMbko K nosepke TC agnameTpoM, He npeBsbIwaowmm 6 Mv.

11.3 3HayeHune TemnepaTypsl, onpeaeneHHoe rno nokasaHUsSM 3TafioHHOro TepMOMeETpa, paccHUTbIBaKT
MNo rpagyypoBOYHON XapaKTepuUCTUKE 3TaNIoHHOro TepMomeTpa

t.=f(Ry), (3)
rae R, — cpeaHee apuMeTnIeckoe 3HaveHne 13 pesynbTaToB M3MepeHUs TeMnepartypbl, onpegensiemoe no
chopmyne
1 N
R,=—>'R, (4)

rae N — 41cno namepeHuin ConpoTUBIIEHUA 3TaNOHHOIO TepPMOMETPA, BbINOMHEHHBIX NPK reagynpoBke;
R,-— 3Ha4vyeHne, COOTBETCTBYOLLEES i-My N3MepeHnto conpoTuBeHUA 3TaNoHHOIMo TepMoOMeTpa.
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11.4 BrogxeT HeonpeaeneHHOCTM AN1s TemMnepaTypbl, U3SMEPEHHON STanoHHLIM TEPMOMETPOM, BKIIOYa-
eT B cebs cnegyroLme cocTasnsoLme.

11.4.1 CTaHaapTHyto HeonpeaeneHHOCTb, 0BYCNOBNEHHYO cryYaiiHbiMu achdbekTaMmu nNpu nsmepeHnsx
U(jap1. ), PACCUMTBLIBAIOT KaK CKO cpepHero 3HaveHWs1 pe3ynsTaToB N3MepPeHniA, BbINMOMHEHHbIX B OAHOM U3Me-
PUTENBHOM LIMKIIE STanNoHHLIM TEPMOMETPOM Mo dropmyne

U(riapq)
U (i) = —22 (5)

VNj
rae u(f;,,) — CKO eanHnyHoro nsmepeHus TemnepaTypbl aTanoHHOro TepMomeTpa, onpeadeneHHoe no 9.3;
N; —uucno N3MEPEHNA B OQHOM U3MepUTENbHOM LiMKNe.

11.4.2 CTaHOapTHY0 HeonpeaeneHHoCTb, 0BYCNOBMEeHHYI0 HECTabUNBbHOCTLIO TeMNepaTypel B TEpMO-
cTaTe 3a BpeMs BCeX LIMKII0B U3MepeHui u(t,), paccunTeiBaloT metoaom no tuny B no dropmyne

= tmax _tmin
)——2\/5 ; (6)

— COOTBETCTBEHHO MakcMmarsbHas N MMHUManbHas Temneparypa, M3MepeHHasi 3TaroHHbIM Tep-
MOMETPOM 3a Bpemsi NPOBeAeHUS BCEX U3MEPUTENbHBIX LIUKIIOB.
11.4.3 CtaHaapTHYI0 HeonpeaeneHHoCTb rpadyupoBK/ 3TarloHHOro TepmomeTpa u(dt) paccuuTbiBatoT
no cpopmyne

u(t

S

rae tmax’ tmin

ut)=Uy/2, (7)

rae U, — paclumpeHHas HeonpeaeneHHoCTb rpaayupoBKi 3TanioHHOro TepMoMeETRa Npn k = 2, npuseaeHHasn B
CBMAETENbLCTBE O ero nosepke (Mnv gosepuTenbHasi NOrpeLlHoCTb NP A0BEPUTENBHOW BEPOATHOCTH
95 %).
11.4.4 CTaHOapTHY HeonpeaeneHHOCTb, 06YCMNOBNEHHYH HETOYHOCTBIO 3MEKTPOU3MEPUTENLHOM yCTa-
HOBKM (3 rg), NpK MCNoONb3oBaHNM TepMorpeobpasoBaTensi CoNpoTUBNEHUA B Ka4ecTBe 3TafloHHOro TepMo-
MeTpa paccyuTLIBaOT crneayrownum obpasoMm:

u(dry) =UJ2, (8)

rae U, — paclumpeHHas HeonpeeneHHOCTb U3MepeHns Npu k = 2, NpuBeeHHast B CBUAETENbCTBE O NOBEpKe
YCTaHOBOK ANl UBMEPEHUSA COMPOTUBIIEHUS.

MpumevyaHuns

1 Ecnu B cBMgeTenLcTBE 0 NOBEPKE YCTAHOBKW yKasaH Nnpeaern Aonyckaemon NorpelHocTu + Ay, TO CTaHAAPTHYIO
HeonpeaeneHHOCTb PaccyMTLIBAOT METOAOM No Tuny B (HopmanbHoe pacnipeaenenne) no dopmyne u (8rs) = Anp/3.

2 Ecnu mocT pabGoTaeT ¢ BHelwHel o6pa3LoBo Mepor CONPOTUBIIEHUS] U U3BECTHBI CTaHZAPTHAsA HeonpeaereH-
HOCTb Us U3MEPSEMOro OTHOWEHWA S = Rrc/Roep, @ TaKKE CTaHAapTHasi HEoNpeAeneHHOCTb IPagynpoBkn Mepbl U (8Rqsp),
TO CTaHAAPTHYIO HEOMpPeAeneHHOCTb n3aMeperns conpotueBnenust TC u (3 rs) onpegensioT no ¢opmyne

U8 1) = S2- 28R g,) + Rl -2 .

11.4.5 CraHOapTHyl0 HeornpedeneHHOCTb, BbI3BaHHYIO OrpaHUYeHHON paspellatowen cnocobHOCTLI0
OTCYETHbIX YCTPOWCTB 3/1EKTPOM3MEPUTENIbHON YCTAaHOBKM U (51, ), oueHuBatoT no tuny B no copmyne

u@Gry)=2s, )
V3
rae + a,, — paspeluaroLlas crnocobHOCTb YCTaHOBKM ASl USMePEeHUs! CONPOTUBIIEHNA 3TanoHHoro [obpasLo-
BOro] TepmomeTpa.
11.4.6 CTaHaapTHyH HeonpeaeneHHoCTb, 06YCNOBNEHHY0 HECTabUNbHOCTLIO 3TanoHHoro [obpasLoBo-
ro] TepMoMeTpa 3a MEeXMNOoBepoUHbIN HTepBan u (5 t;), oueHnBaloT metoaom no Tuny B no dopmyne

u(5t;) = (10)

ar
V3
roe = a;— WHTepBarn BO3MOXHOIO U3MEHEHWNs nokasaHuiA 3TaroHHOIo TepMOMeTpa B TPOWHOM TOUKe BOAHI,
T ~ iV
ornpeaeneHHbIN 3KcnepuMeHTasnsHo Npu Nepuoanyeckon nosepke atanoHHoro [obpasuosoro] Tep-
MoMeTpa W NpUBEAEHHbIN B CBUAETENLCTBE O ero NoBepke.

10
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11.5 CocTtasnsawT GromKeT HeonpedeneHHOCTM U3MepeHUA TeMmnepaTtypbl 3TanoHHbIM [06pasLoBbiM]
TEPMOMETPOM (CM. Tabnuuy 2).

Tabnuuya 2— Blogxer HEONPEAENEHHOCT U3MEPEHMIA TEMMNEepaTypbl aTanoHHbIM [06pa3LoBbIM] TEPMOMETPOM

OueHka cTaHgapTHON KoachdbuimeHt Bknaa B cymmapHyto
ACTOYHMK HEONPEeaeneHHOCTH HeonpeaeneHHoCTH, TUn, i CTaHAapTHYIo
pacnpeaeneHue, MetTog pac4era HeonpeaeneHHoOCTb
CnyuariHble 3ddekTbl NPy N3MEpPEHnK Tun A,
HOPMaIbHOE pacrpenenenme, 1/C, U (Fgp 1-)/Cy
U (fap1ah 1141
HecTtabunbHocTb TeMnepaTypbl B Tep- Twn B,
MocTaTe paBHOMEPHOE pacripeaernenme, 1 u(ts)
u(tg), 11.4.2
pagyvipoBka 3TanoHHOrO TepMOMeT- Twn B,
pa HopMarbHoe pacripefenenme, 1 u(st,)
u(dt,), 11.4.3
MoBepka n3amepuTenbHON YCTAHOBKM Twn B, 1 1
HOpMarbHOE pacrnpegeneHue, N o (&ry
u(dry), 11.4.4 1 1
Paspewatowasn cnocobHOCTb namepu- Tun B, 1 1
TeNbHOW YCTAHOBKU paBHOMepHOe pacrnpegeneHue, I C. udry)
1 1
u(dr), 11.4.5
HecTabunbHOCTE 3TaNOHHOIO TepMo- Twn B,
METpa 32 MEXMNOBEPOYHbIN MHTEPBAan paBHOMepHOE pacrnpegenexue, 1 u(dty)
u@t), 11.4.6
MpumeyaHue— C;— koathdUUMEHT HyBCTBUTENBHOCTU aTanoHHoro TC dR/df, Om/°C, onpegenseMbin npu
Temneparype f; N0 ypaBHEHUIO, NPUBEAEHHOMY B CBMAETENbLCTBE O noBepke TC.

11.6 CymmapHyo cTaHgapTHY0 HeonpeaeneHHOCTb pesynbrata UsMepeHna TemnepaTypbl 3TanoHHbIM
TEPMOMETPOM U (f,) paccunTbIBaOT No opmyne

1 1 1
U (t) = \/Fuz(r,am_j Y+ u(ty)+uP(St,)+ Fuz(zsrs)+ Fuz(ér,s )+ u?(5ty). (11)
1

1 1

MpumedaHun e — PacyeT HEONPEAENEHHOCTU N3MEPEHNS TEMMNEPATYPbI NMPU UCNONb30BAHUN 3TANOHHBIX Tep-
MOMETPOB, AN KOTOPbIX XapaKTepHbl Apyrie yHKumMM npeobpasosaHmnst, NPOBOAST aHANOMYHO BbILEN3NOXEHHOMY.

11.7 3HaueHve conpoTuaneHus rpagyupyemoro TC npu Temneparype t, — R, (t,) paccunTbiBaloT no dop-
myre

Rt) = Ryslty) + Cd teq + Cod iy, (12)

roe C, — kosdduLmeHT vyBcTBUTENBHOCTM TC dR/dt , onpeaensiemMsbiin no ypasHenuto HCX TC npu temnepa-
Type t;
&ty — nonpaeKa, paBHas U3MEHEeHUIo TemrepaTypel Mo BepTukansHon ocu paboyero obbema TepmocTaTa
nnun kanubpartopa Mexay cpegHein Toukoin Y3 nosepsiemoro TC 1 atanoHHoro TC;
d fr, — Monpaeka, paBHaa USMEHEHWUIo TemrepaTtypbl Mo ropuscHTanbHon ocn mexay Y3 nosepsiemoro TC un
aTanoHHoro TC (Mnu mexay kaHanamu 6rioka cyxobrnovHoro kannbpartopa).
CpenHee 3Ha4eHuWe conpoTusneHus rpagyupyemoro TC npu Temnepartype £, — R, ((£,) paccuuTbiBatoT kak
cpefHee apudMeTUHECKOE 3HAaYEHNe pesyrsTaToB nsmepeHns conpoTtuaneHns TC npu rpagynposke no 10.3.1
no doopmyne

N
1
Rult) = -3 R, a3
i=1

rae N — 4y1cno nsmepeHuit conpotmeneHna TC;
R,; — pesyneTar /-ro nusmepeHus conpotusneHus TC.

11
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MpwuMedyaHun e — onpaBku Ha BEPTUKANbHbLIN U TOPU3OHTANbHbIV FPagneHTbl TEeMNepaTypbl BBOAST NO pe3ynb-
Tatam uccrnegoBaHuii TepmocTata B noeepoyHon nabopartopuun. Ecnv npu nosepke TepmocTara unu kanubparopa rpagu-
€HT Temneparypsbl 6bin onpeaeneH TONbKO B BUAE NPeAenoB OTKIOHEHNS TEMNepaTypbl OT CPeAHEro 3HaYeHUs + agy, + ap
nvbo ecnu Hem3secTHa AnnHa Y3 noBepsiembix TepmonpeobpasoBartenen, To NONPAaBKN NPUHUMAIOT paBHLIMU HyNO. [pa-
OVIEHT YYMTLIBAIOT TONBKO BBEASHEM HeonpegeneHHocTu no 11.8.4.

11.8 BromxeT HeonpeaeneHHOCTU u3aMepeHnin conpoTueneHns TC BkniodaeT B ceba cneayowme co-
cTasnsiowme:

11.8.1 CraHgapTHylo HeonpeaeneHHoCTb, 0ByCNOBEHHYIO CNyvYanHbiMU abdeKkTamn Npyu N3MepeHusix,
BbINOMHEHHBIX B OAHOM U3MepUTENbHOM Lukne nosepsieMbiM TC, U (1, ,) oLeHuBatoT no copmyne

U (T 5,) = 2 0202) (14)

e

rae u (f,p, ») — CKO eauHnyHoro usmepenua conpotuenedus TC, onpeaeneHHoe no 9.3;

M — YUCIIO U3MepeHuit conpoTtueneHust TC B kaxXaoM Lukne.

11.8.2 CtaHaapTHYI0 HeornpeaeneHHOCTb U3MePEHNA NpU NOBEPKE 3NEeKTPONIMEpPUTENbHON YCTaHOBKU
u(d r,) paccumTbiBaloT crieaylowm obpasom:

udn)=U/2, (15)

roe Uk_ paclmpeHHasi HeonpeaerneHHOCTb U3MepeHus Npu K = 2, npueeaeHHada B CBUAETENbCTBE O NMNoBepke
YCTaHOBKU ANd UaMepeHunda conpoTmuBiieHnA TC.

MpumedaHue—Ecnu B cBUgeTensCcTBE O NOBEPKe YCTAHOBKM yKasaH npeaen [onyckaemomn NorpeLuHocTy
£ Aqp, TO CTAHOAPTHYIO HEOMPEAENEeHHOCTb PacCUUTLIBAIOT MeToAOM No TuNy B (HopmanbHoe pacnpeaenexne) no gopmy-
ne u (8 re) = Anp/3.

11.8.3 CTaHaapTHyl0 HeonpeaeneHHOCTb, 0BYCNOBNEHHYI0 OrpaHUYEeHHON pa3speluatolleint cnocobHoc-
Tb0 OTCHYETHLIX YCTPONCTB 3MIeKTPOU3MEPUTENbHON YCTAHOBKU U (5 1,) paccYATLIBalOT No gopmyne

u@m=%n (16)

rae = a, — paspeluaowias cnocoBHOCTb YCTaHOBKU ANA nsMmepeHna ConpoTuBIieHnA TC.

11.8.4 CTtaHgapTHble HeonpeaeneHHOCTU, 06yCNOBNEHHbIE BEPTUKAmbHLIM U TOPU3OHTamNbHbIM rpaau-
eHTamu TeMnepaTtypbl B TepmocTarte unm kanubparope u(d te,), u(d tg,), paccunToiBaloT no (opmynam

u(6t,=1)=%, u(8tm)=a%, (17)

rae  agy, = 8z, — ANanasoH U3MeHeHnA NonpasokK K Temnepartype, OLEHUBAEMbIA 3KCNepUMEHTarnbHO npu
nosepke TepmocTata unmn kanuéparopa. [na Ucrnonb3oBaHWs 3HaYEHWA + ar,, + ag, B OLieH-
Kax Heo6XoANMbI fiaHHbIE O TOM, KaK U C MOMOLLbIO KaKMX Mo pasmepamM TepPMOMETPOB OHU
ObINY NONYYEHbI.
11.9 BrogxeT HeonpeaeneHHOCTU n3aMepeHns conpotuenerus TC npeactasneH B Tabnuue 3.

Tab6nuua 3— blompKeT HeoNpeaeneHHOCTU N3MEPEHN CONPOTUBIEHUSI TPaZlyMpyeMoro TepMornpeobpa3osartens
COMPOTUBIIEHUS

OueHka cTaHaapTHOW KoacbduumenT Bknap B cymmapHyio
AcTouHUK HeonpeaeneHHocT HeonpeaeneHHoCTU, Tvn, . CTaHaapTHyo
pacnpegeneHue, METOAMKA pacueTa HeonpeaeneHHoCTb
CnyvariHble aghcekTbl Npy n3amepeHnn Tun A,
HOpManbHoe pacnpegenexue, 1 U (Nap 2.))
Uy o.5), 11.8.1
MoBepka namepuTenbHON yCTaHOBKN Twn B,
HopManbHOe pacnpeaeneHme, 1 udry
u(dry), 11.8.2

12
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Okonyarnue mabnuyst 3

OueHka "
" LieHKa cTaHaapTHON KoachdpuumeHT Bknap B cymmapHyto
CTOYHUK HeonpeaeneHHoCTn HeonpeaeneHHoCcTu, Tun, CTaHOapPTHYO
pacnpefeneHm1e, MeToavka pacdeta BIMAHUA HEONpeeNeHHOCTb
Paspelwatowas cnocobHOCTb namepu- Tun B,
TeNbHOW YCTaHOBKM paBHOMEpPHOE pacnpegenexve, 1 u(dry)
u(dry), 11.8.3
lMepenag TemnepaTyp No BepTHKanb- Tun B,
HoWi ocK paBoyero oGbema paBHOMEpHOE pacnpegerneHue, C, Cou (81g)
u(dty), 11.8.4
lMepenag Temnepatyp MO rOPU3OH- Tun B,
TanbHOW ocu pabouero obbema (W60 | paBHOMEpHOE pacnpeaeneHue, C, C, u(8tg)
MeXy kaHanamu B 6rioke) u(dtg,), 11.8.4

11.10 CymmapHyto cTaHOapTHYI0 HeomnpeaeneHHoCTL UsMepeHns conpoTtusnednsa TC U (R,) oLeHuBaoT
no copmyne

u(Ry) = \/UZ("/abz.j )+ U2(5rk )+ U2(5’rk)+ 022u2(5t,:1)+ szuz(Sth)- (18)

11.11 CymmapHylo cTaHOapTHY0 HeonpeaeneHHocTb U (R) 1 pacluMpeHHyto HeonpeaeneHHocTs U no-
Bepku TC B Kaxagon TemnepaTypHO TOUKe paccuMTbiBatoT Mo opmyniam

Uy(R) = /Coul(t,) + V2R, ) (19)
U = kuR), (20)

rae k — koachbdmUneHT oxeara.

11.12 Pe3ynbTaTt noBepku

Mpu k = 2 conpoTuBeHye rpagynpyemoro Tepmonpeobpasosarens npyu Temneparype f, HaxoauTcs B UH-
Tepsane R,(t,) + U ¢ BepoaTHOCTbLIO 95 % B NpeanonoxeHnM HopMansHoro 3akoHa pacnpeaeneHus. Heonpe-
aeneHHocTb noBepku TC B eanHWUax TemnepaTtypbl paccyuTbiBaoT geneHnem U Ha koadduuuneHT
4yBCTBUTENLHOCTK C,.

12 Pacuet pacwmnpeHHON HeonpeaeneHHOCTU NOBEpPKU
TepMmornpeobpasoBaTternei CONPOTUBIEHUS B PeNepPHON TOUKe

12.1 3HaveHue TemnepaTypbl penepHomn TO4KN f, 1 pacluMpeHHas HeonpeAeneHHOCTL 3TOro 3HaYeHus
U(t,p) AOIMKHbI 6bITb NpKBedeHbl B CBUAETENLCTBE 00 aTTecTaumnm ycTaHOBKM ¢ aMNynon Ans peanusaunm pe-
nepHon Touku. CTaHaapTHYH HeonpedeneHHOCTb TemMnepaTypbl u(tfp) paccuuTbIBatOT Mo opmyne

ulty) = Ut V2. @1)

12.2 BrogxeT HeonpedeneHHOCTM U3MepeHUs CONpoTuBneHnst TC coctaenstoT aHanorndHo 11.8—11.9.
CraHgapTHyto HeonpeaeneHHOCTb, 00YCNOBNEHHYO CyYanHbIMU adpchekTamm Npu N3MepPEHNaX, pacCHNTLIBa-
toT no copmyne (14) kak CKO cpeaHero aHayeHUsl pesynsraTtos U3aMepeHuin conpoTtueneruns TC B penepHon
Touke. CyMMaPpHyto CTaHaapTHYH0 HeonpeaeneHHocTb U (R,) paccuuTeiBatoT no popmyne (18). B 6romkeT He-
onpeaeneHHOCTM He BKMOYaT CTaHAapTHble HeonpedereHHoCTH, OBYCroBMeHHbIe BepTUKamnbHbIM 1
ropu3oHTaNbHbLIM rpaaueHTaMmu TemnepaTtypbl B 611oke.

12.3 CymMMapHyo cTaHOapTHYH HeonpeaeneHHoCTb uc(pr) U paclIMpeHHYyo HeonpeaeneHHoCTb Ufp no-
Bepku TC B penepHoii TouKe onpegensitoT No popmynam

U(Ry,) = {C2u2(ts) + (R, ) (22)

Ufp =k uc(pr)’ (23)
rae k — koapdmUneHT oxeara.
13
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12.4 Pe3ynbTaT NoOBepKuU

Mpw k = 2 3HaueHne conpoTueneHns rpaayupyemoro TC npu Temnepatype f,, HaXOAWUTCA B UHTepBane
R, = U cBepoAatHocTbio 95 % B NpeanonoXeHUn HOpManbHOro sakoHa pacnpeaeneHuns BeposTHocTu. Heonpe-
AeneHHoCTb nosepkn TC B eAnHULAX TeMnepaTypbl paccunTLIBaloT AeneHnem U Ha KoadhduuMeHT YyBCTBu-
TensbHoCTU C,.

13 OdropmneHune pe3ynbLTaToB NOBEPKU

13.1 B npouecce noBepku noBeputenb AOMMKEH BECTU MPOTOKOSN NOBEPKN, BKOYaowmii B ceba cnepnyto-
LMe AaHHbIe: HaumeHoBaHue 1 Tun TC, cepuitHbin Homep TC (unu napTun TC), pabounin agnanasoH Temnepa-
Typ TC, ycnosHoe o0603HavyeHue HCX, HanmeHoBaHWe 3aKkazqunka, OaHHble WU3MepeHW, 3aknloveHue o
rogHoOCTW, Aaty nosepku, amunuio noseputens. flonyckaoTca KOMNbIOTEPHBIE 3anNUCKU U XpaHeHNe NPOTOKO-
na NnoBepKHu.

13.2 Tpwu nonoxuTenbHbIX pesynsbratax NoBepkn Ha cooTBeTcTBue gonyckam no MOCT 6651 Ha kopnyc
TC HaHocAaT KnenMo nnm oopmMIIAIOT CBUAETENLCTBO O MOBEPKe, B KOTOPOM yKasbiBaloT HauMeHoBaHue U TUN
TC, cepuitHblin Homep TC (unu naptum TC), pabounit agnanazoH Temnepatyp TC, ycnosHoe 0603HaqveHne HCX,
Knacc gonycka n cpok AencTBuA ceuaetenseTea. Mognuck noseputens yaoCcToBEPSIOT OTTUCKOM NOBEpUTENb-
HOro Knemma.

13.3 lMo cornacoBaHuIo C 3aKa3s4nMKOM B CBUAETENLCTBE O NOBepke A0NyCcKaeTcs yKasbiBaTb pe3ynsTaThl
N3MepeHnia, NonyyYeHHble Npu NpoBeAeHUU NOBEPKN, U UX HeONPEAeNeHHOCTb.

13.4 TMpu noBepke, BKNoYatoLlei B ceba rpagyuposKy TepmonpeobpasoBatensi ConpoTUBIEHUS, Bblaa-
tOT CBMAETENLCTBO O NOBEpKe, coAepXallee crneayowme gaHHble:

- Tun TC, cepuitHbinn Homep TC (unu naptum TC), AuanasoH TeMnepaTyp;

- Tabnuuy 3HaveHui conpoTtuBneHusa TC npu Bcex TemnepaTtypax rpagyvpoBKu;

- paclmpeHHyo HeonpeaeneHHOCTb N3MepeHns conpoTusneHna TC B Kaxkaon rpagynpoBOYHON TOUKE
nnBo B pasnUYHbIX AuanasoHax Temneparyp;

- WHTEepNOnsiLMOHHYIO 3aBUCUMOCTL CONPOTUBNEHNE — TemnepaTtypa, onpeaeneHHyio no pesynsratam
rpagyvpoBkn € ykasaHuem BcexX KoadduumeHTtoB nonuHoma Kannewpapa — Bad [iosena (KBO) nubo
MTLL-90;

- CPOK OEACTBUSA CBUOETENLCTBA,;

- MoAnUCh N KIeMMo nosepuTensi.

13.5 TMpwn oTpuLaTeNbHbIX pesyrbTaTax NoBepkn OTTUCK NOBEPUTENBHOIO KNerMa racaT Unn aHHynupy-
0T CBMOETENLCTBO O NOBEPKE U BbIAAT N3BeLleHne 0 HenpurogHocTn TC ¢ ykazaHMeM NpuUymnH.
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Mpunoxenne A
(pexomeHayemoe)

MeToauKa NoCTPOeHUA UHAMBUAYANLHOW 3aBUCUMOCTU CONPOTUBNEHUE —
TeMnepaTypa AnsA NNaTUHOBLIX TepMonpeoGpasoBaTeneil CONPOTUBNEHUs

A.1 MpagyvpoBky TC n nocTpoeHue MHAVBUAYANbLHOW 3aBUCMMOCTU CONPOTUBNEHWE — TeMrniepaTtypa npoBogAT
KaK COCTaBHYyl0 4acTb NMOBEpPKM Ans nnatmHoBblX TC, TpeGoBaHMA K TOYHOCTM KOTOPLIX OTnMYaloTcsi oT TpeboBaHui
FOCT 6651.

A.2 Mpagyvposky TC NnpoBoasT CriM4eHneM ¢ TanoHHbIM TC B TepmocTaTax unm kanubpartopax unm namepeHuem
conpoTmernennsi TC B penepHbIX TOYKaX.

MpumedaHwue— B npunoxenun [ npuBegeH NPpUMeEpP OLEHNBAHUA HEONPEAENEeHHOCTN rpagympoBkmn TC B cy-
xo6rno4vHoM kanmbpaTtope npu Temnepatype 400 °C.

A.3 [ns nocTpoeHns nuHaMBmayansHOM 3aBUCMOCTI CONMPOTUBNEHWE — TemnepaTtypa nnatuHoBbiX TC npumeHs-
10T ABE OCHOBHbIe mogenu: dpyHkumio KanneHgapa — Ban iosena (KBA) n metoanky MTLL-90. daHHblie moaenu peanuso-
BaHbl B 60MbLUIMHCTBE COBPEMEHHbIX BTOPUHYHBIX M3MEPUTENBbHBLIX TepmonpeobpaszoBartenei.

A.4 OnsannatnHoBbix TC mogensio, Hanbonee TOYHO peann3ayioLen MexayHapoaHyIo TEMNepaTypHyIo LWKary, CHu-
TaloT metoguky MTLL-90. dyHkums Kannengapa — Ban [ioseHa (dyHkuns KBI1) npeactaensieT cobon annpokcumupyio-
Wyl Mogdenb, KoTopasi UMeeT HeyCcTpaHMMoe cuctemaTndeckoe otknoHenne ot MTLU-90, orpaHnuvBaiowee TO4YHOCTb
naMmepeHus Temnepartypbl nnatmHoBeiM TC. Cuctematuyeckoe otknoHexnne dpyHkummn KB ot MTLLU-90 gnsa pasnuuHbix gu-
anasoHOB Temnepatyp npeacraeneHo Ha pucyHke .1 npunoxenus 1.

A.5 MocTtpoeHne cpyHkunmn Kannengapa — BaH [io3ena

A.5.1 dyHkuus KB nmeeT cnepytowmmn sua;
Ons gnanasoHa TemnepaTtyp oT muHyc 200 °C go 0 °C:

R;=R,y[1 + At + B2 + C(t— 100 °C)f]. (A.1)
Ona ananasona temnepatyp ot 0 °C go 850 °C:
Ri= Ry(1 + At + BP), (A.2)

rae R, — conpotuenenune TC, Om, npu Temnepatype t °C;
R, — conpotuenenune TC, Om, npu Temnepatype 0 °C.

Ilns onpepenenus YeTbipex Hem3BeCTHbIX koadhduunenToB R,, A, B, C B dhopmynax (A.1), (A.2) Heobxoanmsbl pe-
3ynbTaTthl rpagynpoBku TC no kpariHen mepe B Tpex Todkax Boiwe 0 °C n B ogHon Touke Huxe 0 °C.

A.5.2 TOYHOCTb MHTEPMONSALUOHHON PYHKUUM 3aBUCUT OT HeonpeaeneHHocT rpagymnpoBku TC B TeMnepaTypHbIX
TOYKax, OT YMCNa TOYEK U MHTepBana TeMnepaTyp Mexagy TOHKamu.

A.5.3 Metog noctpoenus dyHkumm KB npy MUHUManeHOM yncne TeMnepaTypHbIX TOUEK PEKOMEHAYETCH UCTIONb-
30BaTb TONbKO Npu rpagymnpoBke TC B penepHbix ToYkax NMbo npy rpagyvmpoBke B BbICOKOCTAOUITbHOM XXUMAKOCTHOM Tep-
MocCTaTe B y3kOM AvanasoHe Temnepartyp. PekomeHgyeTes NpoBecTu rpagympoBky npu temneparype 0 °C u B gByX TOUkax
paboyero gnanasoHa Boiwe 0 °C ¢ NpMMEPHO paBHLIM MHTEPBaNoM TemnepaTtyp v Npu Temnepartype HWXHero npegena
TC, ecnn atoT npeaen Huxe 0 °C. HeonpegeneHHOCTb M3MEpPEHHOM TemnepaTtypbl ObICTPO Bo3pacTaeT npu aKCTpanonsi-
UMK MHTEePNoNsAUMOHHOW dyHKUMK. [1oaTomMy akcTpanonsaumsa gonyctuma He 6onee yem Ha 20 °C 3a npegensl rpagyvpo-
BOYHOTO AnanasoHa.

A.5.4 TNpu ncnonb3oBaHun ansi rpagyvipoeku TC kanmbpaTopoB unu TEpMOCTaTOB B AMana3oHe TemnepaTyp CBbl-
we 300 °C pekomeHAyeTCsi NPOBECTU rPadyVMpOBKY HE MEHee YeM B NATU TEMNePaTypHbIX TOUKax C MHTEpPBanom He Gonee
50 °C. B gaHHOM cry4ae MHTepronsiLMOHHY0 (OYHKLUIO pACCUUTBIBAIOT C NMOMOLLLIO arnnpoKCMMaLum Mo MeToay HauMeHb-
LUMX KBaZpaTOB.

A.5.5 B gnanasore temnepatyp ot 0 °C go 160 °C kpususHa dyHkuum KBl ouenb mana. [Ans nony4yeHnst MHTEpno-
NSALNOHHONW (PYHKLMN pEKOMEHAYETCH NPUMEHSTb B 3TOM AnanasoHe 6onee akoHoMuyHbI Metog MTLL-90 (cm. A.6) ¢ nc-
Nnonb30BaHNEM OZHOW rpagyvpoBOYHOM Touku, kpome 0 °C, Ha KoHUEe avanasoHa WU, ecnu 3TO Heobxoaumo, 3aTem
annpPOKCUMMPOBATL MOSyHYEHHbIV NONMHOM dyHKumen KB,

A.6 Metog MTLL-90
A.6.1 MeTtoa nocTpoeHnsi MHTEPNONSILMOHHON 3aBUCUMOCTM Ans nnatmHoBbix TC no MTLW-90 ocHoBaH Ha ucnone-
30BaHWM ABYX CTaHAAPTHbIX (DYHKUMWI OTHOCUTENBHBIX conpotueneHwin W(T,,), onpeaeneHHbiX B UHTepBanax Temnepa-

Typ ot 13,8033 go 273,16 K n ot 0,01 °C go 961,78 °C u npeacraensiiowmx coboil NOMMHOMbI BICOKMX CTEMNEHEN C
M3BECTHbIMM KoathdmumeHTamm [1]:
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12 i
oT 13,8033 0 273,16 K: IN[W/(Tyo)l = A + 3 A {'”(50’273’16 K)+ 1’5} , (A3)

9
o1 0 °C 80 961,78 °C: W/(To) = Cy + D.C;

A, = —2,13534729;
A, = 3,1832472;
A, = —1,80143597;
A, = 0,71727204;
A, = 0,50344027;
A, = —0,61899395;
A, = —0,05332322;
A, = 0,28021362;
Ag = 0,10715224;

KO3hDULMEHTBI PYHKUUI MMEIOT crnegylolmne 3HavyeHus:

C,=2,78157254,
C, = 1,64650016;
C, =-0,1371439;
C, =-0,00649767,
C, =-0,00234444,
C; =0,00511868;
Cs = 0,00187982;
C,=-0,00204472;
C; =-0,00046122;

i= 15

i
{TQO/K—754,15} , Ad)

pars 481

A, = -0,29302865;
A, = 0,04459872;
A,, =0,11868632;
A,, = —0,05248134;

Co=0,00045724.

A.6.2 OTHOCMTENBbHOE CONPOTUBIIeHNe nnatuHosoro TC npu Temnepatype Ty, ONpeaensioT Kak OTHOWeHne conpo-
TUBNEHUs TepmonpeobpasoBaTens Npu Temnepatype Tq, K CONPOTUBNEHNIO B TPOMHON TOYKe BOAbI N0 opmyne

W(To0)= R(Too) R(273,16 K). (A.5)

NHTepnonsauMoHHYI0 3aBUCUMOCTb OTHOCUTENBHOMO ConpoTUBIeHNs TC OT TeMnepaTtypbl pacCHUTLIBAIOT KaK CyMMy
cTaHgapTHOM yHKUMM (A.3) nnm (A.4) n dyHKUMM OTKIIOHEHUS Mo dopmyne

W(Tgo) = WiTgo) + AW(Tg). (A-6)

Bua dyHkumm AW(T,,) onpeaeneH Ans kaxgoro TemneparypHoro auanasoHda MTLL-90 n npuseaeH B Tabnmue A.1.
KoadhdmumeHTbl yHKLUMM pacCUMTLIBAIOT MO pedyribTaTam rpajyupoBKN B OCHOBHbIX penepHbix Toukax MTLLU-90. Mepe-
YeHb penepHbIX TOYEK U 3HAYEHUsT UX TeMnepaTyp npuBegeHs! B 6.5.1.

Ta6nunuya A.1—Bug dyHKuMM OTKIOHEHNS U IPAAYVNPOBOYHBLIE TOUKU B Pa3NU4YHLIX gnana3oHax TeMmneparyp

OunanasoH Temnepartyp, °C pagyvpoBOYHbIE TOYKU Bua dpyHKkumm oTknoHeHus

-189,3442—0,01 Ar, Hg, TTB a[W(Teo) — 1] + bIW(Te0) — 1] INW(Ta0)

_38,8344—29,7646 Hg, TTB, Ga alW(Teo) — 1] + b[W(Teo) — 112

0,01—29,7646 TTB, Ga alW(Tg) - 1]

0,01—156,5985 TTB, In alW(Tg) - 1]

0,01—231,928 TTB, In, Sn alW(Teo) — 1] + bIW(Teo) — 112

0,01—419,527 TTB, Sn, Zn a[W(Teo) — 1] + BIW(Teo) — 112

0,01—660,323 TTB, Sn, Zn, Al a[lW(Teo) — 1] + bIW(Teo) — 11P+cIW(Teo) — 1°

0,01—961,78 TTB, Sn, Zn, Al, Ag alW(Too) — 1] + bIW(Teo) = 11 + e[W(Te0) — 1T + d[W(Te0) —
— W(660,323 °C)I

MpumeyaHune—B Tabnuue npumeHeHbl cnegylolme 0603HaveHus:

TTB — TponHas Touka Bogpl; Hg — TpoinHan Touka prytu; Ga — To4ka nnasnexusi rannus; In — touka sateepaesa-
HWA HAMS; SN — ToYKa 3aTBepaeBaHusl onoea; Zn — To4ka 3aTBepaeBaHusi umHka; Al — Touka 3aTBepaeBaHus anio-
MuHUS; Ag — TouKa 3aTBepaeBaHusn cepebpa; a, b, ¢, d — koappuumeHTsl PYHKUMN OTKIIOHEHUSI.

A.6.3 [onyckaeTcsi ucrnonb30BaTh s pacyera koadhnLUMeHTOB PyHKLNIA OTKIOHEHUA OTHOCUTESbHbIE CONPOTUE-
NeHun, NonyYeHHbIe CrIMYeHneM B TEpMOCTaTax ¢ 3TanoHHeIM [o6pasuoseiM] TC B npegenax 3agaHHOro guanasoHa Tem-
neparyp.
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MpunoxeHune B
(cnpaBo4HOe)

PeKOMeHAyeMbIe cpeabl ANA XUAKOCTHbIX TepMOCTaTOB

Ta6nunuya bBb.1— Pabouas cpega B TepMocTaTax M XxapakTepHbii Ana Hee pabouni AuanasoH Temneparyp

Cpepa [lvanasoH Temnepartyp B rpagycax Lienbcus
["anoreHcogepxalwme yrnesogopoasbl OT1-150 go -70
CunukoHoBblE Macna Ot -10 go 315
Jlerkne MnHepaneHble Macna Ot -75 go 200
Boga O1 04095
GIT (Ga — 62 %; In — 21,5 %;Sn — 16 %) or 15
Cyxve dniongpl Ot 75 po 850
PacnnaeneHHble conu Ot 200 go 620
>Knakoe onoeo Ot 315 po 540

mapok 304 n 316 gomxHa 6bITb 650 °C.

MprvmedyaHune—GIT He 3akunaeT npumepHo Ao 2000 °C, HO MOXeT NOBPeAUTL HEKOTOPbIE MaTepuansl, T.K.
CMayvBaeT NOBEPXHOCTb M CHUMaeT C Hee okeuz. ANIOMUHKIA 1 cepebpo NoABepraloTcs 3po3nn MeaneHHo NP KOMHar-
HoW TemnepaType u 6eicTpo Npu Temnepatype cebiwe 100 °C. Ctanb mapok 304 n 316 MOXeT HaXOANTLCS B KOHTaKTe C
GIT Ha Boagyxe npu 406 °C B Teuenne 520 cyT 6e3 noBpexaeHnin. MakcumanbHasi TeMnepaTypa KOHTakTa co Crarbio
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MpvnoxeHne B
(cnpaBoyHoe)

Mpumep oLeHKU pacluMpeHHON HeonpeaeneHHOCTU NOBepPKU TepMonpeobpaszoBarenen
conpoTuBneHuUs knacca A npu temnepatype 95 °C ¢ npuMeHeHUeM XUOKOCTHOro TepMocTaTa

B.1 Undopmaunsa o noBepsseMom TepMonpeobpazoBaTene CONpoOTUBNEHNA

TepmonpeobpasoBaTtens conpoTtvenenuss tuna TCI. YcnoeHoe o6oaHaueHne HCX — Pt 100. Knacc A no

MOCT 6651. Oonyck npu 95 °C + 0,34 °C.

B.2 CpeacrtBa namepeHuin, ncnonb3ayemMblie Npu NoBepke

B.2.1 BopgsHon TepmocTart

HectabunbHocTs Temnepatypsl A, = £ 0,02 °C.

HepaBHomepHocTb TemnepaTypbl B paboyem obbeme a =+ 0,01 °C.

ny6wHa norpyxeHust TC 350 mm.

B.2.2 3TanoHHbLIN TepMmonpeobpa3oBaTesnib CONPOTUBIIEHUSA
PaclumpeHHas HeonpeaeneHHoCTb (Unv goBepUTENibHas NOrPELHOCTb NPYU AOBEPUTENIBHOW BeposaTHoCcTU 95 %)

npv Temnepatype 100 °C U, =+ 0,12 °C (1/3 gonycka TC).
HectabunbHOCTbL 3a MeXNoOBEepOUHbIN nHTepean a, = + 0,05 °C.

B.2.3 MocT nocTOAHHOro TOKa

Mpeaen 0CHOBHOM JoOMyckaemon norpewHocTm A, = + 0,002 Om.
CKO pesynbTaTa namepenus conpotuenenus 100-omHoro TC B nosepouHou nabopaTtopum npu Temneparype 95 °C

u (r,,) = 0,005 Om.
B.3 BrogxeT HeonpeaeneHHOCTH

BlogkeT HeonpeaeneHHOCT U3MepeHNst TEMNEPATypbl B TepmocTaTte npeactaeneH B tabnuue B.1. BiogxeT He-
onpeaeneHHoOCTU N3MepeHnst ConpoTUBNEHUs noBepsiemoro TC npeacraeneH B Tabnuue B.2.

Tabnunya B.1— blomker HeonpeaeneHHOCTU U3MepeHnst TeMNepaTypbl B TepMocTare

Bknag B cymmapHyio

ut), °C

AcTouHUK HeonpeaeneHHoCTU OueHka craHgapTHOU KoadpuumeHt CTAHAADTHVIO HEONDE-
n MeToq pacyeta HeonpeaeneHHocTn BNUSAHUA .q,qer;e:HOCTb P
CnyvaiHbie addekTsl Npy n3mepeHum (nNo
NSATU U3MEPEHUSIM) 0,0022 1/0,385 0,0058
U (Map)= U (rgp)V'5
HecTtabunbHocTb TEMNepaTypbl B TEPMOC-
Tare 0,0116 1 0,0116
u(t) = A3
MpagyvpoBka 3TanoHHOIO Tepmonpeot-
pasosarens 0,06 1 0,06
u@dt)=U,2
OnexkTponsmepuTenbHan ycTaHoBKa
u(Br,) = A3 0,00067 1/0,385 0,0017
HectabunbHOCTL 3TanOHHOrO TepMornpe-
o6paszoBaTens 3a MeXnoBepoUHbI MHTepBan 0,0289 1 0,0289
u@dt)=a,A3
CymmapHasi cTaHgapTHas HeonpegereH-
HOCTb Temneparypbl 0,068
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Ta6nuuya B.2— biogkeT HeonpeaeneHHOCTU N3MEPEHNST COMPOTUBNEHUSs MOBEPSIEMOro TepMmonpeobpazoBartenst
COMPOTUBIEHUSI

Bknag B cymmapHyto

OueHka cTaHaapTHOW KoadppuumeHT
UcTouHUK HeonpegeneHHoCcTH cTaHgapTHyo Heornpe-
HeonpeaeneHHoOCTU BIUAHUA
AEeNeHHOCTb
Cny4anHble adekTbl Npu namepeHnn
y b P P 0,0022 1 0,0022

U (Napg) = U, lab)/‘/g

OneKkTponsmMepuTenbHAn yCTAHOBKA
u (Bt = A3 0,00067 1 0,00067

Mepenaa remnepatyp B paboyem obreme

u(dt)=an3 0,0058 0,385 0,0022

CymmapHasi ctaHgapTHasi HeonpeaeneH- 0.0032
HOCTb conpoTuenerust U(Ry), Om ’

B.4 PacueT cymmapHO# cTaHAapTHOW HeonpeaeneHHOCTU NOBePKN

CymMmapHyto CTaHAapTHYI0 HeonpeaeneHHoCTb NOBePKM paccumnTeiBatoT no dopmyne (19) npu C, = 0,385 Om/°C.

u(R) =0,0262 Owm.

B.5 PacwupeHHas HeonpeaeneHHOCTbL NOBEPKU

Mpw k = 2 pacwmpeHHasi HeonpeadeneHHocTb noeepkn U = 0,0524 Om. PaclwimnpeHHasn HeonpeaeneHHoCTb MoBepku B
TemnepartypHom skeusanente U= 0,136 °C.

BobiBoa:

Komnnekc cpeacTe noeepku npuroaeH ansa nosepkn TC knacca A npu Temnepatype (95 + 3) °C (no 6.8 pacwmpen-
Haa HeonpeaeneHHOCTb MOBEPKM AomkHa BbiTb MO KparHeln Mepe B ABa pasa MeHblue gonycka noeepsiemblx TC). 3aknto-
YeHue o rogHocTy TC AoMmKHO ObITh Bbi4aHO NpY YCIOBUM BbINONHEHWA COOTHOLLEHUIA

(R{t) — Rucx(t) + U)/% < +AL,

dR
(RiL) ~ Rucx(t) = U/ 2 -aty,

(B.1)

roe Ri(fy) — cpeaHee 3HaveHue conpoTveneHusi nosepsiemoro TC, Owm;
ty — cpedHsAs TemnepaTtypa, uamepeHHas atanoHHsim TC, °C;
Rycx(ty) — 3Hauenune conpotuenenuns TC no HCX npu temneparype f,, Owm;
U — paclumpeHHas HeonpeaeneHHOCTb pe3ynbTaTta uamepenHnsa conpotusnenusi TC, pasHas ans aaxHon nabopa-
Topum 0,0524 Owm;
dR
of —yyBcTtBUTEnbHOCTE TC no HCX npu temneparype 95 °C, pashas 0,385 Om/°C;
A t,— ponyck TC no FTOCT 6651 npu temneparype &, °C.
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Mpunoxenne I
(cnpaBoyHoe)

Mpumep pacyeTa paclUMpEeHHOW HeonpeaeneHHOCTU rpagyupoBKN TepMonpeobpa3oBaTenen
COMpPOTUBNEHUA B CyXo6No4YHOM TepMmocTaTte npu Temnepartype 400 °C

1 Undopmaums o rpagynpyemMom TepmonpeobpasoBaTtene conpoTUBNeHUA

TepmonpeobpasoeaTtent conpotuenexnust mogenu TE 065 tuna Pt 100, cdmpma Rosemount, guameTtp kopnyca
6,35 MM, gnuHa norpyxaemon 4actu 350 mm.

TpeboBaHWsA K pacluMpeHHOW HeonpeaeneHHOCTU namepenuii Nnpu TemnepaTtype 400 °C: + 0,46 °C.

.2 CpeacTBa u3mMepeHui, UCNonb3yemble Npu rpagynpoBKe

2.1 Cyxo6nouHbii Tepmoctat mogenu 9173, dompma Hart Scientific:

- 6nok D npn Temneparype 400 °C,

- HecTabunbHOCTb TeMnepaTtypbl B 6110ke B CTaUMOHAPHOM pexume

A,=+£0,01°C;

- nepenaj TemnepaTyp Mexay kaHanamu 6noka (pagmanbHbii rpagueHT Temneparypbl) ag,= + 0,025 °C;

- N3MEHEeHue TemnepaTypbl B M30TEPMMYECKON 30He 6noka (BepTuKamnbHbIi rpagueHT TemnepaTtypbl Ha AnvHe
60 MM OT AHa kanana ) ag, = £ 0,25 °C;

- nybuHa norpyxeHus TepmonpeobpasoBaTtensi conpoTveneHusi B 6nok tepmocrata 203 mm.

.2.2 OTtanoHHbIN TepmonpeobpasoBaTtenb conpotuBnenust Tuna 3TC-100 3-ro paspsiaa, «BHUMM um. O.U. Men-
Jdeneeay, JOBepuTenbHasi NOrPELLHOCTb NPY JoBepuTenbHOV BepossTHOCTU 95 % npu 420 °C U, =+ 0,07 °C, HecTabunb-
HOCTb 3@ MeXNoBepoYHbIN MHTepsan a, = + 0,01 °C.

.2.3 MocT noctosiHHoro Toka «Super Thermometer 1590», dompma Hart Scientific. Mo cneyndvkauum narotosute-
Nsi Ans BXogHoro conpotvenenus ot 25 4o 400 Om npu nenonb3oBaHuy onopHon mepbl 100 OM 1 n3amepuTenbHOro Toka
1 MA OTHOCUTESNbHasA NOrPeLLHOCTb HOPMUPOBaHa Kak 6 -10-6 (6 ppm), UTO NPUBOANT K pacLUMPEeHHON HEONPEeAENeHHOCTU
namepennii ans conpotuenenus 250 Om (cooTeeTcTayiowero 400 °C) U, = £ 0,0015 Om.

CKO pesynbTarta usamepeHusi ConpoTuBneHns B nosepoyHon nadopartopumn «BHAVM um. .. Mengeneesa» gnisi
TC HomuHanbHbIM conpoTusneHnem 100 Om npu Temnepatype 420 °C, paccunTaHHoro no pedynbratam 100 namepenuii B
penepHoV TOYKe 3aTBepAeBaHns LUVHKa (BPEMS MHTErpupoBaHus 12 ¢, Bpems Kaxgoro oTcyeTa nNpu AByX HanpaBneHnsax
TOKa 2 ¢), U () = 0,004 Om.

.3 PesynbTatbl U3mMepeHnm

OTanoHHbIN TepmonpeobpasoaTtens conpoTuineHust 3TC-100 Gbin NOAKMIOYEH K O4HOMY U3 KaHaNoB U3MEpPUTENb-
HOro MOCTa, U B Nporpammy 6binv BBeAeHb! ko3 DULMEHTBI UHTEPNOMSILUOHHOW 3aBUCMMOCTU CONPOTUBNEHNE — TEMNE-
patypa no MTL-90. Takum obpasom, STC-100 pernctpupoean TemnepaTypy kanubpatopa B rpagycax Llenbcus. K
Apyromy kaHany mocta 6bin nogknioyeH noeepsieMbln TC. Bpems nHTerpupoBaHus Obino ycTaHOBNEHO Ha 12 ¢, BpeMms
K&)XOQOoro oTcyeTa Npu AByX HanpasreHnsax Toka — Ha 2 ¢. Takum o6pa3om, KaxabIi pe3ynbTaTt, NPUBEAEHHbIN B Tabnvue,
Nomny4YeH Kak cpegHee 3HauYeHune 13 pesynbTaToB WeCTn nameperui. MNMpoBeaeH NonepemMeHHbIN OTCYET NnokasaHum aTa-
noHHoro n noeepsiemoro TC. Pe3yneTathl npuBegeHsbl B Tabnuue IM.1.

Tab6nwuuya TI.1— Pesynsratbl uamepeHun

TepmornpeobpasoBaTenb 9TC-100 TE 065 Pt 100
Mamepsiemasi Benu4umHa T, °C R, Om
Pesynbratbl n3amepeHun 400,0152 247,0673
400,0186 247,0692
400,0203 247,0705
400,0196 247,0689
CpeaHee apndmeTnHecKoe 3Ha4eHmne 400,0184 247,0681
tmax — fmin, °C 0,0051

.4 BrogxeT HeonpeaeneHHOCTH

BlogxeT HeonpeAeneHHOCTU u3amepeHusi TemnepaTypsl B 6noke npeacraenet B Tabnuvue IM.2.
BlopxeT HeonpeaeneHHOCT U3MePEHUs conpoTUeneHuns nosepsiemoro TC npeacraeneH B Tabnuvue .3,
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rocCT 8.461—2009

AcTouHMK HeonpeaeneHHocTu OueHka cTaHaapTHON Koadhuument Brnan B cymmapyio
cTaHOapTHYIO Heonpe-
n MeTton pacyera HeonpeaeneHHoCTU BITUAHUA
OEenNeHHOCTb
CnyvariHble achekTbl Npy namepeHnm (no
LWECTU 3MEPEHMNSM) 0,0016 1/0,35 0,0047
U (Nape)= U (1 /ab)/\/é
HectabunbHocTe TemnepaTypbl B 611oke
0,0015 1 0,0015
u (ts) = (tmax - tmin)/2 3
pagyvpoBka atanoHHoro TC
u(st) = U2 0,035 1 0,035
OnekTponamepuTenbHas ycTtaHoBka (Mo
crneundmuKaummn) 0,0008 1/0,35 0,0023
u(dry)=UgJ2
HecTtabunbHocTb aTanoHHoro TC
()= ae/\/g 0,0058 1 0,0058
CymmapHasi cTaHgapTHasi HeonpeaerneH-
HOCTb U3MEpeHMs TeMnepaTypbl 0,036
u,(t), °C

Tabnuua [.3— BlogkeT HeonpegeneHHOCTU N3MEPEHUS] COMPOTUBMNEHUS MOBEPAEMOIO TepMonpeobpasoBaTens

OueHka cTaHaapTHON KoadhuumeHnt Bknan B cymmapHyio
McTouHMK HeonpeaeneHHocTu cTaHgapTHYO Heonpe-
HeonpeaeneHHoOCTU BITUAHUA
OeneHHOCTb
CnyuariHble achdekTsl Npy namepeHum (o
LIECTU U3MEPEHUSAM) 0,0016 1 0,0016
U (Nape)= U (1, lab)/\/é
OnekTponamepuTenbHas ycTaHOBKa
udr)= U2 0,0008 1 0,0008
Mepenag Temnepatyp N0 BEPTUKAINbHON
ocun 0,1471 0,35 0,0515
U@ te) = ag A3
Mepenaa TemnepaTyp Mexgy kaHanamu B
6noke 0,01471 0,35 0,0051
U (8tey) = a3
CyMmmapHasi ctaHgapTHas HeonpegerneH-
HOCTb CONPOTUBIEHNS 0,0518
u(R,), Om

.5 PacueTt cymmapHOM cTaHAApPTHOW HeonpeaerieHHOCTU rPaaypoBKU

CymmapHyto cTanAapTHYI0 HeonpeaeneHHOCTb FPagynpoBKy paccumTbiBatoT no dopmyne (19) npu C, = 0,35 Om/°C.
u(R)=0,0532 Om.
.6 PacwupeHHasa HeonpeaeneHHOCTb rPagyMpoOBKK U pe3ynbTaT rpagypoBKY

MNpu k = 2 pacwmpeHHasi HeonpeaeneHHocTb rpaayuposku U = 0,1064 Om. B TemnepatypHom skeuBanenTe U, =
=0,304 °C
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BbiBoA:
Conpotusnenune rpagympyemoro TC npu temneparype 400,02 °C Haxopgutcs B uHTepBane (247,068 + 0,106) Om ¢

BeposiTHOCTBIC 95 % B npeanonoxeHun HOPMarbHOro 3akoHa pacnpegeneHus BeposiTHOCTU. PaclumpeHHas Heonpeae-
NeHHOCTb rPagyvpoBKu TepMonpeobpasoBaTtensi CONpPOTHBIEHUs B TEMNepaTypHoOM 3kBuBaneHTe cocraenset 0,30 °C,
YTO COOTBETCTBYET TPEBOBAHMSAM K pacLUMPEHHON HEOMNPEAENEHHOCTU U3MEPEHUsI TeMnepaTypsl Tepmonpeobpasopare-
newm conpotusnenuss TE 065 Pt 100 npwn 400 °C.
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Mpunoxenne [

(cnpaBo4HoOe)

OTKNoHeHUe 3aBUcUMocTU KanneHaapa — BaH [QioseHa oT cTaHaapTHON doyHkuuu MTLL-90
B pasnuUyHbIX AUuana3soHax Temneparyp

AL, °C
0,080
0,060 /
——0-660
~—=0-420
0,040 —o—0-230
——0-160
0,020
0,000 : v '
500 600 700
/ t,°C
0,020 \/
0,040
0,060-

PucyHok O.1 — OTknoHeHwe 3aBucumoctu Kannengapa — Ban [llozeHa ot ctangaptHon dyHkumm MTLL-90
B Pa3NMUYHbIX ANanasoHax Temneparyp

Bubnuorpadusn

[1] MexayHapogHas TemnepaTtypHas wkana, 1990 r. (The International Temperature Scale of 1990) (tekct ony6nukoBaH:
Metrologia, 1990, v. 27, pp. 3—10)

[2] Pekomenpaumu no "ocypapcTBeHHas cuctema obecnedeHvs eamHcTBa namepeHun. MpumeHenne «Py-
MEXrocyaapCTBEHHON KOBOACTBA MO BbIPaXeHNI0 HeoNpeaeneHHOCTN N3MEPEHNIN»
cTaHaapTu3auum
PMI™ 43—2001

[8] Cranpgapt EBponevickon BrlpaxeHue HeonpegeneHHOCTM mamepeHws npu kanvbpoeke (Expression of the

accolmaumm no akkpegutaumm Uncertainty of Measurement in Calibration)
nabopatopun EA-4/02

[4] CrangapTt ACTM E 644-04 CraHaapTHble MeToAdbl UCMbITAHUIA ONA NPOMBbILLNEHHBIX TepMonpeobpasoBaTenen
conpotuBnenns (Standard Test Methods for Testing Industrial Resistance

Thermometers)
[5] Crangapt EBponerickon PykoBoacTtBo no kanubpoeke TemnepaTypHbIX kanmbpatopos, MNpunoxexue B: Peko-
accouMauum no akkpeauTauum MeHAauuy Mo UCMonb3oBaHMI0 TemnepaTypHbix kanubpaTtopos (Guidelines on the
naBopatopwit EA—10/13 calibrations of temperature block calibrators, Annex B: Recommendations for the use

(Mpunoxetive B) of temperature block calibrators)

[6] DononHutensHas nHdopmaums k MexxgyHapogHon temnepatypHoin wkane 1990 r. (Supplementary information for the
International Temperature Scale of 1990), aokymeHT MexgyHapogHoro 6t1opo mep 1 Becos 1990 .

23



roCT 8.461—2009

YK 5.36.531:006.354 OKC 17.200.20 T88.2

KntoyeBble cnoga: Tepmonpeo6pasoBaTenM conpoTmBneHna, TeMmnepartypa, MeToguka noBepkn

Pepaktop J1.B. AgpaHaceHko
TexHunyeckun pepaktop B.H. lNpycakosa
Koppektop M.C. Kabawosa
KomnbtloTepHasn BepcTka B.U. MNouweHko

CpaHo B Habop 10.03.2011. TMognucaHo B nevatb 11.05.2011. dopmat 60x8418. Bymara odceTHan. [apHuTypa Apuan.
MevaTb opceTHas. Yen. ney. n. 3,26. Yu.-usg. n. 3,00. Tupax 136 ak3. 3ak. 340.



