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MNpegncnosne

Llenn, oCHOBHble MPUHLMMNbI 1 OCHOBHOV NOpPSAAOK NpoBeAeHUs paboT MO MexXrocyfapCcTBEHHON CTaH-
papTtunsaunn yctaHoBsieHbl B TOCT 1.0—2015 «MexrocygapcTBeHHass cuctema ctaHgaptusauynn. OCHOBHble
nonoxeHunsa» nIrOCT 1.2—2015 «MexrocygapcTBeHHasa cuctema craHgaptusaumu. CtaHgapTbl Mexrocynap-
CTBEHHble. NpaBuia n pekomMmeHAaunn No MexrocygapcTBeHHOW cTaHAapTusauunu. Nopsagok paspaboTku, npu-
HATUA. OBHOB/IEHNS N OTMEHbI»

CBefeHuss o cTaHgapTe

1 PABPABOTAH depepanbHbIM roCyJapCTBEHHbIM YHUTApPHbIM npeanpuatuem «Bcepoccuiickuini Ha-
YUYHO-uccnenoBaTesibCKNii MHCTUTYT MeTponorun umenn A.1. Menpgeneesa» (Pryn «BHUUM um. O.U. MeH-
neneesa»)

2 BHECEH degepa/ibHbIM areHTCTBOM MO TEXHUYECKOMY PerysimpoBaHuio 1 MeTposiormm

3 NMPUHAT MexrocyhapCTBEHHbIM COBETOM NO cTaHAapTusauuu, MeTponorum u ceptudmkaymm
(npoTtokon Ne 36 oT 10 HoA6psA 2009 r.)

3a NpuHATUE NPOrosocoBau:

KpaTkoe HaumeHoBaHue cTpaHbl no MK Koa ctpaHbl no MK CokpaljeHHOe HauMeHOBaHNe HaluMoHanbHO opraHa
(MCO 3166)004- 97 <NCO 3166)004-97 no ctaHgapTmsayunu

AsepbaiigkaH AZ AscraHgapT
ApMeHusa AM MWH3aKOHOMUKKM Pecny6nnkn ApmMeHns
Benapycb BY FocctaHgapt Pecny6nvkn Benapycb
KasaxcTtaH Kz lFocctaHgapT Pecny6nukun KasaxctaH
Knprusumsa KG KblpreisctaHgapr
MonpoBa MD Mongosa-CtaHgapT
Poccusa RU PoccTtaHgapt
TampKukncTaH T TapkukcTaHgapT
Y36ekncTaH uz YactaHgapTt
YKpanHa UA MWH3KOHOMPa3BUTUA YKpPanHbl

4 Mpukaszom PefepanbHOro areHTCTBa NO TEXHMYECKOMY pPeryimpoBaHunto U MeTponorum ot 15 nekabps
2009 r. N> 1121-cT MexrocygapcTBeHHbIA cTtaHgapT FOCT 8.461—2009 BBeAeH B fgelicTBMe B Ka4yecTBe Ha-
uMoHanbHoro ctaHgaprta Poccuiickon ®epepauynm ¢ 1 auBaps 2011 r.

5 BBAMEH I'OCT 8.461—82

6 NMEPEVN3AOAHWNE. ®eBpanb 2019 1.
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NHopmanma 06 M3MeHeHUsAX K HacToseMy cTaHaapTy nybinkye TCsA B eXerofgHom nHdopmaym-
OHHOM YyKasaTene «HauunoHanbHble CTaHAapThi» , & TEKCT W3MEHEHUA U NONPaBOK — B €XEeMeCSAYHOM
MHPOpMaLNOHHOM yKasaTenie «HaunoHanbHble cCTaHfapThi». B cnyyae nepecmoTpa (3aMeHbl) UM oT-
MeHbl HACTOSALLEro CTaHjapTa cCooTBeTCTBYyUee yBeoMneHne byfeT ony6/1MKOBAHO B €XXEeMECAYHOM
nHopMaLNOHHOM YKkasaTene «HalnoHanbHble CTaHgapThli». CooTBeTCTBYOWasA nHpopMmaLlms, yseoM-
NneHue N TeKCcTbl pasmeljalnTCcA Takke B NHPOPMaLMOHHON cucTeme o6LLEr0 MOMNb30BaHNA — Ha ou-
Lunanbiiom caiTe ®PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryinpoBaHuio 1 MeTpoaoruy B ceTu
VHTepHeT (www.gost.ru)

© CtaHgapTuHdoOpMm. opopmaeHune. 2011,2019

B Poccuiickoii ®efepaunn HaACTOSILLUIA CTaHAAPT HE MOXET 6biTb MOMIHOCTLIO WU
YacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B KauyecTBe ohuLManibHOIo
n3gaHusa 6e3 paspelleHus defepasibHOTO areHTCTBA MO TEXHUYECKOMY PEerysivpoBaHuio
1 MeTposiorum
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M E X IO CY 4 AP CTBEHH bl I C T A H OAPT

rocypgapcTBeHHas cuctema o6ecrneyeHns eguHCTBA U3MEPEHWIA
TEPMOMNPEOBPA3OBATE/IN CONPOTUBNEHWA N3 NAATUHbBI. MEAWN U HUKENA
MeToaunka noBepku

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

[ata BBegeHns — 2011—01—01

1 O6nacTb NpUMeHeHns

HacTtosAwuii ctaHgapT pacnpocTpaHsieTca Ha Tepmonpeo6pa3oBaTtenn CONPOTUB/EHUS U3 NAaTWHBbI,
Mean n Hukens (TC) no FOCT 6651. npegHa3HavyeHHble A1 N3MEPEHUS TemnepaTypbl OT MUHyc 200 °C go
nnoc 850 °C nnm B YacTu [JaHHOroO AnanasoHa, a Takxe Ha Haxopgswunecs B obpaweHun TC. BbINyLeHHble
0o BBefeHus B geicteme NOCT 6651, n yctaHaB/iMBaeT MeTOANKY UX MEPBUYHOM 1 Nepnoanyeckoil NoOBepoK.
B CcOOTBETCTBMWN C HACTOAWMUM CTaHAAPTOM MOryT ObiTb NOBEPEHbI TakKXe YyBCTBUTE/IbHble 3/1eMeHTbl (UJ)
TC. ncnonb3syembie B Ka4ecTBe CPeACTB U3MEPEHNI TeMnepaTypbl.

MeToanka NOCTPOEHNA MHANBUAYA/IbHON 3aBUCUMOCTWN CONPOTMB/EHMe — TeMnepaTtypa gnsa TC. Tpe-
60BaHNA K TOYHOCTM KOTOPbIX OT/IMYalTCA OT Tpe6oBaHuii TOCT 6651, npuBeaeHa B NPUIOXKEHUN A.

3HavyeHns TemnepaTypbl B HacToslWeM cTaHAapTe COOTBETCTBYHOT MexayHapoAHOW TemnepaTypHOW
wkase 1990 r. MTLL-90 [1].

2 HopmaTtunBHbIe CCbISIKA

B HacTosleM cTaHgapTe UCMOJb30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha Criefylole MexXrocyaapcTBeHHble
cTaHAapThbi:

FOCT 6651—2009 NocypapcTBeHHas cuctemMa obecnevyeHus egquHCTBaA usamepeHunii. Tepmonpeob6paso-
BaTe/In CONPOTUBIEHUA U3 NNATUHbI, MeAn N HUKens. O6l e TexHnYeckne TpeboBaHUA N MeTOAbl UCMbITAHWIA

FOCT 12.2.007.0— 75 Cuctema ctaHgapToB 6e3onacHoOCTU Tpyga. M3pennsa anektpoTexHuyeckue. O6-
wue TpeboBaHMA 6e30NaCHOCTMU

MpumeyvaHune — MNpu NOIL30BaHNN HACTOSALWMM CTaHAAPTOM LiesIeCo06pa3HO NPOBEPUTL AeNCTBUE CCbII0Y-
HbIX CTaHAAPTOB B MH(DOPMALMOHHON cucTeMe 06LLero nosb3oBaHNs — Ha ohuumasibHOM calite PefepasibHOro areHT-
CTBa MO TEXHNYECKOMY PerysiMpoBaHuio U MeTPOIornn B CETU VIHTEPHET WUAn MO eXerogHoMy MHOPMaLMOHHOMY yKa3a-
Tento «HauMoHasbHble CTaHAapPThI», KOTOPbIA ONy6/IMKOBaH MO COCTOSHMIO Ha 1 HBaps TeKyLlero roga, v rno BbIMyckam
€XeMeCA4YHOro MHPOPMaLMOHHOTO yka3aTesnsl «HaumoHaibHble CTaHAAPThI» 3a TeKyLiA rog, Ecnn cebinoYHbIi cTaHaapT
3aMeHeH (M3MeHeH), TO NPU NoNb30BaHNM HACTOSALLMM CTaHAapPTOM cieflyeT PyKOBOACTBOBATLCA 3aMEHSOLWNM (M3MEHEH-
HbIM) CTaHAapTOM. EC/n cCbINOYHbIN cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOJIoXKeHVe, B KOTOPOM faHa CCbisika Ha Hero,
NPYMeHSAeTCS B 4YacTu, He 3aTparvBatoLeli 3Ty CCbUIky.

3 TepMuHbI 1 onpeaeneHns

B HacToswem ctaHfapTe nNpuMeHeHbl TepMuHbl Mo FTOCT 6651. a Takxe cnegytowne TePMUHbI C COOT-
BETCTBYOWUMUN ONpeaeneHnaMmn:

3.1 noBepka TepMmonpeo6pa3oBaTesnia CONPOTUB/IEHNA: YCTaHOBNIEHNE NPUIOAHOCTM TepMonpeoo6-
pasoBaTesisi CONPOTUBJ/IEHUA K MPUMEHEHUNIO HA OCHOBAHUM KOHTPOJIS COOTBETCTBUNSA OCHOBHbIX XapaKTepucTuk
Tpe6oBaHnAM NOCT 6651 1 TeEXHUYECKUX AOKYMEHTOB U3roTOBUTENS.

N3paHue ouumansHoe
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3.2 rpagyvpoBka Tepmonpeo6pasoBaTenisi CONpoTuBAeHnsa: OnpeaesnieHne ConpoTUB/IEHUS TEPMO-
npeo6pasoBaTtesis CONPOTUBEHUA MPU HECKONbKUX 3afaHHbIX 3HAYEHUAX TemnepaTypbl (B rpagympoBOYHbIX
TOYKax) B LeAX NOCTPOEHUA UHANBMAYaANbHOW 3aBUCUMOCTW COMPOTUB/IEHUA TepMonpeo6pa3oBatens co-
NPOTMBJ/IEHUS1 OT TEMMeEpPATypbl.

3.3 aTaNoOHHbIV (06pa3uoBbIi) TepMmomMeTp: TepMoMeTp NO60ro TunNa, NOBEPEHHbIV NyTeM MNPsIMOii
WM onocpefoBaHHOl Mepefayn pasmepa efuHuUbl OT FOCYAapCTBEHHOTO NEPBUYHONO 3TasioHa eaAuHUUbI
TemnepaTypbl U NpeAHa3HaYeHHbI A1 Nnepefavyn pasMmepa eguHULbI TeMNepaTypbl.

3.4 TepMocCTaT: YCTPOWCTBO ANS BOCNpou3BefeHUs U NoAAepXaHWs TemnepaTypbl B onpegesieHHOM
o06beMe ¢ HOpPMUPOBAHHO OAHOPOAHOCTbLIO B MPOCTPAHCTBE U CTABU/ILHOCTLIO BO BPeMeHU.

3.5 kannbpaTtop: TepmocTaT, CHabXeHHbIA BCTPOEHHbIM 3Ta/IOHHbIM (06pa3Lo0BbIM) TepMonpeo6paso-
BaTesieM v gucnsaeem Ansa oTcyeTa 3Ha4YeHUi BOCNPOM3BOAMMOI TemnepaTypbl.

MpumevaHuna

1 TepmocTaTbl 1 kannMbpaTopbl NOAPa3AensioT B 3aB1UCMMOCTY OT Ba TepMOCTarnpyemori cpefpbl Ha XUAKOCTHbIE,
CyX06MoYHble ¥ dhtonaHbIe.

2 KanmbpaTtopbl MOryT GbITb UCMNO/Mb30BaHbl Kak TepMocTaThl 4718 NoBepkn TC C/IMYEHMEM C BHELUHUM 3Ta/IOHHBIM
(o6pasLoBbiM) TepMONpeobpasoBaTesieM.

3.6 penepHas Touka: Temnepartypa pa3oBOro nepexona unn gasoBoro PaBHOBECHS BelecTBa, Xxapak-
Tepusytouiasicsi BbICOKO cTabubHOCTLIO U BOCNPOU3BOANMOCTLIO.

MpumeyaHune — lNepeyeHb BELECTB, MPUMEHSAEMbIX B KAYECTBE PerepHbIX TOYEK, N X OCHOBHbIE XapakTe-
PUCTVKN perniameHTUpoBaHbl onoxeHnem o MexagyHapogHou TemnepaTypHOW wkane MTLU-90 [1] v gononHsaowWmMMmn
[OKyMEHTaMu.

3.7 HeonpeAesileHHOCTb M3MepPeHUii: MapameTp, CBsA3aHHbIN C pe3yNbTaTOM U3MEPEHUI 1 XapaKTepu-
3ylLWKWii paccesiHne 3HAYEHWUI, KOTOpPble MOMNKN 6bl GbITb 06OCHOBAHHO NPUNUCaHblI U3MEPSIEMON BENUUYUNHE.

MpnmeyvaHnsa

1 TepmuHbl Mo 3.7—3.10 cooTBeTCcTBYIOT PMI™ 43 [2] 1 cTaHgapTy EA— 4/02 [3].

2 ConocTaBs/ieHne HeonpeaeneHHOCTN U3MepPeHnli N OLEHOK XapaKTepuUCTUK MOrPellHOCTU — B COOTBETCTBUM C
PMT 43 [2].

3.8 cTaHgapTHasa HeonpeAesleHHOCTb; U: HeonpeAeneHHOCTb pesynbTarta U3MepeHuid, BbipaxeHHas
Kak cpefiHee KBajpaTunyeckoe oTk/ioHeHne (CKO).

MpumeyaHune — PasmyaloT Ba METOAA OLEHMBaHUA CTaHAaPTHON HEoNpeAeIeHHOCTU: «Mo TUNy A» 1 «Mno
Tiny B»:

- MEeTO/, OLieHMBaHNA No TNy A — OLeHMBaHWe HeonpeaesIeHHOCTM MyTeM CTaTUCTUYECKOro aHann3a pesy ibTaTtoB
MHOFOKPaTHbIX U3MePeHUI;

- MeTo/, OLeHNBaHMA No TNy B — oueHnBaHve HeonpeAeneHHOCTU UHbIM, YeM CTaTUCTUYeCKUiA aHaIn3 pesysbTa-
TOB N3MepPEeHUIA.CNIOCO6BOM.

3.9 cymmapHasi cTaHgapTHas HeonpefeneHHOCTb; Uc: CTaHhapTHasi HeonpeaesieHHOCTb pe3ynbrara
N3MepeHunii, NOJly4YeHHOTO Yepe3 3HaYeHUs1 APYTrMX BE/IMYUH, PaBHasi MOJIOXUTE/IbHOMY KBapaTHOMY KOPHIO
CYMMbl UY/IEHOB, NPEACTAaBAIWMX CO60M AUCNepcun UM KoBapmaumm aTUX 4pyrux BEMIUUYMH, B3BELIEHHbIE B
COOTBETCTBUM C TEM. KakK pe3ynbTaT U3MeHSeTCsi NPy U3MEHEHUN 3TUX BESIUYUUH.

MpumeyaHune — CymmapHas cTaH4apTHas HEONPeAeIeHHOCTb U3MEPEHUSI COMPOTUB/IEHNS (TEMMNEPaTypbl),
oLeHVBaeMas B COOTBETCTBMM C HACTOSALLMM CTaHAaPTOM, paBHa KBaApaTHOMY KOPHIO 13 CyMMbl KBaApaToOB CTaHAAPTHbIX
HeonpeaeneHHOCTEN, BXOASLLMX B GHOMKET HEOMPEAENEHHOCTN N3MEPEHMS.

3.10 pacwupeHHas HeonpepeneHHocTb; U: HeonpeaeneHHocTb, Npe/jcTasistowan coboli nitepsan
BOKPYr pe3ynbTaTa U3MeEpPeHWii, B Npegenax KOTOPOro HaxoAuTca 60/Mbluas Y4acTb 3HaYeHWUid, ¢ 4OCTaTOUYHbIM
OCHOBaHMEM MOTryWnX 6bITb NPUMNMCAHHBLIMU N3MEPAEMON BENUYnHeE.

MpumeyaHne — PaclIMpeHHYIO HeONpeae/leHHOCTb PacCUUTLIBAOT YMHOXEHNEM CyMMapHOL cTaHAapTHOM
HeornpeaeneHHoCT Ha KO3MULUMEHT oxBaTa K. KOTOPbIi B COOTBETCTBUM C HaCTOALWMM CTaHAApTOM MPUHAT paBHbIM
ABYM (K = 2) B NpeAnosioXeHN HOPMaslbHOCTU 3aKoHa pacrpefiersieHnsi BO3MOXHbIX 3HaueHuii n3mepsieMoli BeNMumHbl
npwv goseputenbHON BeposaTHocTU P = 0.95.

3.11 HeonpeAeneHHOCTb NOBEPKU TepMonpco6pasoBaTenis CONPOTUBMEHNA: HeonpeaeneHHOCTb
pesynbTara N3MepeHus conpoTuUB/IeHNA TepMonpeo6Gpa3oBaTesisi CONPOTUBIEHNS MPU 3afaHHON TemnepaTy-
pe (B rpafynpoBOYHOI TouKe).

MpunmevaHune — HeonpegeneHHOCTb NoBepkn TC B AgnanasoHe TeMnepatyp — MakCumanbHas U3 Heonpepge-
NeHHoCTel pe3ynbTaToB M3MepeHns conpoTrerieHns TC BO BCex rpadyvMpoBOYHbIX TOUKaxX B Npegesnax AvanasoHa.
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3.12 60 pXeT HeonpeAeneHHOCTN n3MmepeHnin: CBogHas Tabsimua cocTaBNAKWMX CYMMapHOU CTaH-
[apTHOW HeonpeAeneHHOCTU U3MEepPEHUIA.

3.13 HecTabu/IbHOCTb 3Ta/IOHHOTO (06pa3L0BOro) TepMonpeo6pasoBaTena CONPOTUB/IEHNSA 3a
MEXMOBOPOUYHbIA MHTEPBAaN: VI3MeHeHne conpoTMBIEHNA TepMonpeo6bpa3oBaTensi CONPOTUB/IEHNSA B TEM-
nepatypHOM 3KBUBaJIEHTE Mpu Temnepatype TPOMHOW TOUKM BOAbl 3a MHTEpBasl BPEMEHU MexAay ABYMS Mo-
cnepoBaTteflbHbIMU MOBepKamu.

3.14 oTHOCUTE/IbHOE cOoNpoOTUB/eHMe TepmomeTpa; IV: OTHOWeHNe CONPOTUB/IEHNA TepMOMeTpa B
rpagynpyemMoil Touke K COnpoTuBNeHNo TepmomeTpa npm 0 CC.

4 O6Lme NonoXeHust

4.1 TC nopBepraloT NepBUYHON N Nepnognyveckoil noBepkam B akkpeAnTOBaHHbIX B yCTaHOB/IEHHOM MO-
psAAKe NoBepoyHbIX nabopatopmuax. NMepBUUYHYIO NMOBEPKY COBMeELW AT C NPUEMO-CAATOYHbIMU MUCMbITAHNAMMN
TC. ecnin ee BbINOJHAIOT B aKKpeAMTOBaHHOW Ha NpaBo NpoBeAeHWs NoBepkn nabopatopun NpeanpusaTUA-U3-
rotoButenia. NepnognyHOCTL NOBEPKWU, yCTaHaBMBaeMass TeXHUYECKUMU OOoKyMeHTamun Ha TC KOHKPEeTHOoro
Tuna, 3aBUCUT OT cTabunbHocTn TC 1 yCNOBUIA ero akcnayatauunu.

4.2 NMoeepka TC Ha cooTBeTcTBME TpeboBaHuaM FTOCT 6651 posikHa Bk/IO4YaTb B cebs NpoBepKy OT-
K/TOHEeHNs 3aBNCMMOCTU conpoTueneHne — TemnepaTtypa TC OT HOMUHa/IbHOW CTaTUYECKOW XapaKTepucTuku
(HCX). MepeyeHb onepayuii noBepkn npuBeaeH B pasaene 5.

4.3 TpagyvpoBky TC B HECKO/IbKMX rpafyMpoOBOYHbIX TOYKaxX B LEesIiX MOCTPOEHUA UHAUBUAYabHOWN
3aBNCUMOCTU COMPOTUBJIEHME — TemnepaTtypa MPOBOAAT KaK COCTaBHYK 4YacTb MOBEPKU ANA MIaTUHOBbLIX
TC. Tpe6oBaHUA K TOYHOCTU KOTOPbIX OT/IMYatTCca oT TpeboBaHuii TOCT 6651. PekoMeHAyemMasi MeToAuka
NOCTPOEHNSA UHAUBKAYaNbHOW 3aBUCMMOCTM COMPOTUB/IEHNEe — TeMnepaTtypa npuBeAeHa B NPUAOXeHUN A.

4.4 Nepuoagunyeckasa noeepka TC, feMOHTaX KOTOPbIX HEOCYLWEeCTBUM WM HexenaTesneH, MoXeT ObITb
nposejeHa Mno cneynasnbHo pa3paboTaHHbIM U YTBEPXAEHHbIM B YCTAHOB/IEHHOM MOpPsAKe MeTOAMKaM, BK/IO-
Yallwunm B cebsi KOMNbIOTEPHbI MHOronapameTpUYecKUini cpaBHUTE IbHbIA aHanns3 nokasaHuii rpynnel TC B
npouecce akcnnyaraynu, cpaHeHne TC B yCnoBusxX akcnayaraunm ¢ BpPEMEHHO BMOHTUPOBAaHHbLIM B U3Mepu-
TeNbHbIl KaHan 3TaoOHHbIM TepMonpeobpasoBaTesiemM U T. M.

NMpumeuyaHune — MeToabl 6e34EMOHTaXHO NOBEPKN HACTOALLMI CTaHAAPT HE paccMaTpuUBaeT.

5 Onepauun rnosepku
Mpu npoBeaeHUN NOBEPKW BbIMOHAIOT onepauunn, ykadaHHble B Tabnuue 1.

Ta6nuuya 1— Onepauyuu NnoBepku

0653aTeNbHOCTb NpOBeeHus

Paspgen. n
nogpasgen OApaspen nooepku
HaumeHoBaHue onepauuun rocT 6651
papTta (meTopmka) . o

(Tpe6oBaHua) nepBUYHOIA nepuoauyeckoi
BHelWHWIT ocMOTP, MpoBepka MapKMpOBKU 1 9. 10 10.1 + +
KOMMJIEKTHOCTH
MpoBepka 3/1eKTPUYECKOTO COMNPOTUB/IEHNS 6.3 10.2 + +
nzonsaumm TC npu Temneparype (20 +5) 'C
MpoBepka OTKNOHEHUS conpoTuBneHus TC 5.5.5.6 10.3 + +
oT HCX npu Temnepatype ot -5 "C go +30 *C
MpoBepka OTK/IOHEHNsA conpoTueieHus TC 5.5.5.6 10.4 + +
oT HCX npu Temnepatype ot 90 'C go 103 *C

MpunmeuyaHne — 3HaK «t+» yKa3blBaeT Ha 0653aTe/IbHOCTb Oonepauy NOBEPKU.

6 Cpeacrsa NoBepku

6.1 [Ona noBepkn TC NpUMEHSAIOT c/efyloline OCHOBHbIE CpefCcTBa NOBEPKU;
- 3TaNOHHble (06pa3LoBble) TEPMOMETPbI;
- TepMocTaThbl;
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- KanubpaTopbl;

- YCTaHOBKM AN151 peanusaynmn penepHbiX TOYEK.

- NpUGopbI ANA U3MEPEHUsi CONPOTUBAEHUA TC 1 perncTpaumm nokasaHuin aTa/IoHHbIX TEPMOMETPOB;

- NPUGOPbLI A1 U3MEPEHUS INEKTPUUYECKOTrO CONPOTUBIEHUS U30NALUN MeXAY BbIBOAAMU U 3ALMNTHLIM
kopnycom TC.

6.2 BcnomoratesnbHoe o6opyfoBaHMe, Takoe Kak WTaTuBbl, 3alWMTHbIe 3KpaHbl, 3alUTHbIE OYKW, Nep-
YaTKW, CTEK/ISIHHbIE U KBapLueBble NPo6GUpPKK, cocyabl btoapa U T. N., 4O/HKHO GbiTb UCMNOJ/Ib30BAHO NPU HEO6XO-
OoUMOCTU ANnsa o6ecnedeHus yaqo6ctBa u 6e30MacHOCTU NPOBeAeHUs U3MEPEHU U B COOTBETCTBUMN C UHCTPYK-
LMSIMW MO NPUMEHEHUIO CPEeACTB M3MEPEHU KOHKPETHbIX TUMOB.

6.3 OTa/iOHHblIe (06pa3yoBbie) TEPMOMETPbI

LONXHbI 6bITb NCMONb30BaHbl OTEYECTBEHHbIE M UMMOPTHbIE TEPMOMETPbI, BHECEHHbIe B [0CyAapCTBEH-
HbIi peecTp CpeacTB U3MEPEHU 1 UMeKLe AelicTBYOWNE CBUAETENLCTBA O NOBEPKE, pacllMpeHHas He-
onpefesieHHOCTb rPasyMpoBKY KOTOPbIX, yKa3aHHasi B CBUAETE/IbCTBE O NnoBepke (MM B HOPMATUBHO-TEXHU-
Yecknx [OKyMeHTax), He npeBbllwaeT 1/3 gonycka noeepsieMbix TC Npu TemnepaTtypax noepku. Mpu BbiGope
3Ta/IOHHOIO TepMOMeTpa C/efyeT yunTbiBaTh €10 HECTAabU/IbHOCTL 32 MEXMNOBEPOUHbI UHTEPBas, UCNOMNb3Y-
emMylo Mpu pacyeTe paclWMpeHHO’ HeonpeeneHHOCTU NOBEPKH.

NMpumedyaHne — Ecnu BcBUAETENbCTBE O NOBEPKE 3TaUTOHHOTO TEPMOMETPa yKasaHa foBepuTesibHast norpeLu-
HOCTb MpuV A0BEPUTE/IbHOW BepOATHOCTM 95 %. TO OHa He [o/MKHa NpeBbiwaTth 1/3 gonycka noBepsiembix TC.

6.4 TepmocTaTbl 1 KannépaTopsbl

6.4.1 fina noBepkn TC AOMKHbI 6blTb NPYMEHEHbI XUAKOCTHbIE NepesinBHble TepMocTaTbl UAN XUAKOCT-
Hble 1 hlongHble TepMocTaThl APYrUX TUNOB, MMeloW e AelicTByOW e CBUAeTeNbCTBa O MOBEpPKe N oTBeva-
oume cnegyolmm TpeboBaHnAaM;

- HepaBHOMEPHOCTb TeMnepaTypbl B paboyem o6beme TepmocTaTta — He 6osiee 1/5 gonycka nosepse-
MbIX TC;

- HecTabuUNbHOCTb NoAfepXaHusa TemnepaTtypbl Kak MUHUMYM 3a 30 MMH — He 6onee 1/5 gonycka no-
Bepsiemblx TC.

MpumeuvyaHune — BnpunoxexHnn B npeactasneHbl peKOMeHayeMble 3anonHALWmMe cpefpbl A5 XKNAKOCTHbIX
TepMOoCTaToB B 3aBUCMMOCTM OT AnanasoHa Temnepatyp (no ctaHgapTy ACTM E 644-04 (4)).

6.4.2 Ona noBepkn TC npu Temnepatype 0 °C gonyckaeTcs NPUMEHATb cocyAbl [bloapa n HyneBble
TepMocCTaTbl, HANOJ/IHEHHbIE CMeChbI0 NbAa 1 BoAbl. HepaBHOMEpPHOCTb TeMnepaTtypbl B paboyem o6beme Tep-
MocTaTta He Ao/XHa npeBbiwaTtb £0.01 °C.

6.4.3 AnAa noBepkn TC pgonyckaeTcs NPUMeHATb Cyx06/104Hble TepMOCTaTbl U KanubpaTopbl, COOTBET-
cTBylOWMe cnegyowmm TpeboBaHAM:

- KaHa/lbl B BblpaBHMBaLWeM 6/10Kke AO/DKHbI UMEeTb M30TEPMUYECKYIO 30HY (30HY C HOPMUPOBAHHbBIM TEM-
nepaTtypHbIM rpagueHToOM) A/INHOK He MeHee A/IMHbI YYBCTBUTENBHOIO 3/1eMeHTa nosepsiemoro TC, B nto6om
cny4yae He meHee 40 MM. TOYHOe pacnosioXKeHMe 30Hbl A0/KHO 6bITb YKa3aHO B JOKYMeHTax Ha TepMocTar;

- HecTabuNbHOCTb MoAfepXaHua TemnepaTypbl B KaHasie 6510ka 3a Bpems He MeHee 30 MUH nocne
YyCTaHOBJ/IEHMA CTauMOHapPHOro pexnma TepmocTata Ao/kHa 6bITb He 60onee 1/5 gonycka noepsieMbixX TC,

- pacxoxpeHve 3Ha4YeHUi TemnepaTypbl Mexay KaHanamu 6710ka (ropM3oHTaNbHbIM Nepenajg Temnepa-
Typbl) AO/DKHO 6bITb He 60nee 1/5 gonycka nosepsiembix TC;

- BEPTUKaNbHbI Nepenaj TemnepaTyp B MU30TEPMUYECKOWN 30He 6/10Ka He A0/DKeH NpeBbiwaTb 1/3 gonycka
nosepsieMbix TC. HepaBHOMEpPHOCTb TeMnepaTtyp Ha AnnHe Y3 — He 6onee 1/5 gonycka noBepsieMbix TC;

- pacwupeHHas HeonpegeseHHOCTb BOCNPOU3BeAEHUSA TemMnepatypbl KannbépaTtopom (ycTaHOBJ/IEHHas
npu noBepke Kannépartopa) He AO/KHa npeBblwaTbh 1/3 gonycka nosepsemMbix TC.

Mpn NnpMMeHeHUN CyXx06/7104HOTO TepmocTaTa A8 noepkn TC AO/KHbI 6bITb BbIMOMIHEHbI TakXe cneay-
owne TpeboBaHuA (COOTBETCTBYOWME MEXAYHApPOAHOMY cTaHaapTy EA— 10/13 [5]):

- B gnanasoHe TemnepaTtyp oT MuHyc 80 °C pgo nnoc 660 °C BHYTPeHHUI auameTp KaHana B 6/10ke
[,0/1KEH OT/IM4aTbCA OT BHELWHEero AnaMeTpa noBepsemMoro Tepmonpeo6pasoBatens He 6osiee yem Ha 0,5 mm.
B gnanasoHe TemnepaTyp cBblwe 660 °C gonyckaeTca pas/iMume guameTpoB A0 1 MM. 18 ynydweHusa Te-
N70BOr0 KOHTaKTa peKkoMeHAyeTCsa WCMNoMb30BaTb pas/inyHble TEn/IoNpoBOAslLME Bel,ecTBa, ykasdaHHble B
[OKYMEeHTax Ha TepMocCTarT;

- rny6uHa norpyxeHus TC B 6,10k 4o/kHa 6bITb MO KpaHeli mepe B 15 pa3s 6onbwe, yem gnametp TC
nnc agnnHa Y3. Cyxob6s104Hble TepMOCTaThl (KannbpaTopbl) pekoMeHAyeTCsa MCNoNb30BaTbh ANSA NoBepkn TC,

4
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LoVnamMeTp KOTOpbiX He 6osiee 6 MM. Ecnum TepmocTat Mcnonb3yoT AnA noBepku TC anametpom 6onee 6 mMm,
Heo6XoANMbl AOMNOMHUTENIbHbIE UCC/IeA0BaHUS HEONpPeaeNeHHOCTN, BbI3BaHHOW Tens00TBOAOM MO KOpnycy
TepMmonpeo6pa3oBaTesid B OKpYXalolyto cpeay, KOTopble AO/MKHbI 6bITh MPOBeAEHbI MNPV NOBepKe Kannéparto-
pa no TpeboBaHMIO 3aKa3unka ANS BCex nNpegnosnaraeMbixX guaMeTposB nosepsiembix TC:

- ycnoBusa nosepkn TC fO/MKHbI 6bITb MaKCUMasibHO NPUBAMXKEHbI K YCIOBUSAAM, B KOTOPbIX 6blsia npoBe-
[eHa noBepka TepMocTaTa (TensionpoBoasuiMe BelwecTBa, cpeAcTBa A1 U30NAUUM BblpaBHUBalOLWEro 61oka
CBEepXy, YMCN0 OAHOBPEMEHHO NoBepsieMbix TC).

6.5 AnnapaTtypa gna peanun3aunmn penepHblIX ToYek

6.5.1 Ana noBepku TC B AnanasoHe TemnepaTtyp oT MnuHyc 5 °C go nntoc 30 °C pekomeHAyeTcsA UCNOJIb-
30BaTb cnegytouime penepHble Toukn MTLU-90 [1]:

- TpoiiHyto Touky Bogbl (0,01 °C);

- TOUKY nnaBrsieHns rannna (29,7646 eC).

6.5.2 lns peanusaunmn TPONHOW TOUKM BOAbI A0/1KHA 6bITb UCMO/Ib30BaHa aMnyJsia TPOHOWN TOUKN BOAbI,
yCcTaHOBJ/IEHHaA B Hy/1eBOM TepmocTaT wau cocyp [btoapa. [lonyckaeTcsa UCNoib30BaTb XUAKOCTHbIE TEPMO-
cTaTbl. UMeloWw e AelicTBylolee CBUAETENLCTBO O MOBepKe, AN KOTOPbIX HECTabWUIbHOCTb NoAAepXaHus
TemMnepaTypbl 1 HEPaBHOMEpPHOCTb TemnepaTtypbl B paboyem o6beme He npesBbiwaeT +0.01 °C.

6.5.3 ina peanunsaumn TOUKN NNaBAEHNSA rasinna 4OJ/DkKHa 6bITb MCMOMb30BaHa yCTaHOBKa, BkAKOYalowas
B ceb6s amnyny C 3ansiaBfeHHbIM ranavemMm (4ucTtoTa rannuna He meHee 99,9999 % no Becy), YCTaHOBJ/IEHHYIO
B TepMocTaT unm kanmbépartop. AMnyna Ao/mxHa 6biTb NOBEPeHa C NOMOLLbIO 3TaNoHHbIX TC. TepmocTaTt Ao-
XeH MMeTb feicTBylolee CBNAETe/IbCTBO O MOBePKe. YCTaHOBKAa A0J/1XKHa o6ecneynTb BOCMPOM3BOAMMOCTb
TemnepaTtypbl 0a3oBOro nepexoga He 6osiee 0,001 °C.

NMpumeyaHune — OCHOBHbIE MPUHLMMBI PEATN3ALMUN (DA30BbIX NMEPEXOL0B U3NTOKEHBI B JOKYMEHTE MexayHa-
pogHoro 610po Mep ¥ BECOB «[loNoNHUTENbHaA MHGopMaums K Lkane MTLLU-90» (6).

6.5.4 lna noBepkn B gnana3oHe Temnepatypbl oT 90 °C go 103 °C gonyckaeTca NPMMeHATb NapoBOW
TepmocTaT, UMelLWnii geicTBylolee CBUAETENLCTBO O NOBepkKe, A/19 KOTOPOro HecTabunbHOCTbL noAgepxa-
HUA TeMnepaTypbl cocTaBnseT He 6onee +0,03 'C.

6.6 N3mepuTenbHasa annapartypa

6.6.1 Ana namepeHns conpoTtuBneHns nosepsemblXx TC A0MKHbI 6blITb MPUMEHEHbI MOCTbl NOCTOAHHOIO
M NepeMeHHOro TOKOB, UMMPOBblIE MY/IbTUMETPbI, MHOTOKaHa/IbHble NPeLU3NOHHbIe U3MepUTENN Temnepary-
pbl. YCTaHOBKM TuNa aBTOMaTM3NMpPOBaHHOro pabouyero mecTta 4/17 NOBEPKM Tepmonpeob6pa3oBarenieii conpo-
TuBneHns (APM MTC), BHeCeHHble B [OCyAapCTBEHHbIN peecTp cpencTB namepeHuii. Mpu Bbibope nsmepu-
TeNbHOM yCTaHOBKWN cnepyeT y4ecTb, YTO paclimpeHHas HeonpegesnieHHOCTb nosBepkn TC go/xHa 6biTh B ABa
pasa MmeHble Tpebyemoro gonycka TC no N'OCT 6651 (pa3gen 5).

6.6.2 [1ns n3mepeHus conpoTneieHns noeepsieMbliXx TC MOryT 6bITb TakXe NPUMEHEHbI 3/IeKTPOU3MepPun-
TeslbHble YCTAaHOBKMW, BK/loYawolwme B ceb6s Npeuns3noHHble BONIbTMETPbI U NOTEHLMOMETPbI, UCTOYHUKN TOKa,
obpasuoBblie Mepbl COMPOTUBAEHUSA, KOMMYTUpPYIOLLMe CpeAcTBa U nepekstoyaTenu.

6.6.3 Ecnn gnA NoBepku NPUMEHAIOT M3MepuUTenn Temnepatypbl CO BCTPOEHHOW NporpaMmmoi, no3sBo-
nawouieli oTcUNTbIBaTb NOKa3aHUA B eAMHMLLAX TeMNepaTypbl UM OTK/IOHEeHUSt TemnepaTypbl oT HCX, To Heo-
npeAeneHHoOCTb U3MepPeHUs, BbIMOSIHEHHOIO C UCNO/Ib30BaHWEM Taknx usmepuTtenen, He A0/XHa NpesBblwaTh
1/10 ponycka noBepsiemMmbix TC.

6.7 OnA n3MepeHUs 3/1eKTPUYECKOro COMNPOTUB/IEHNA U3OMALMN MeXAy BblBOAaMW M 3alUTHbIM KOp-
nycom TC f0/KHbl 6bITb MPUMEHeHbl MeroMmMeTpbl TUNoB ®4102/01-1M, E6-17 unu gpyrne nameputenbHble
npnéopbl C BEPXHUM NpeaesioMm nsMmepeHuns He Huxe 500 MOM n npedesioM NOrpewHoCTN, He NpeBbIWakWnm
+5 %.

6.8 Mepep ucnonb3oBaHueM cpefcTB nNoBepkn TC Heo6XxoAMMO MPOBECTW pacyeT oxupgaemoli paclumn-
peHHOW HeonpeaeneHHocTn noeepkn TC Mo AaHHbIM CBUAETENbLCTB O NOBEPKe TepMocTaTa unau kannépartopa
1N 0 NOBepKe BCeX OCTasibHbIX UCMO/Ib3yeMbIX CPEACTB U3MEPEHUI NO MeTOAMKE, N3/T0XEHHOW B pa3gene 11.
PaccunTtaHHas pacwmpeHHast HeonpeesieHHOCTb NoBepkn TC Ao/kHa 6bITb BBa pa3a MeHblle TpebyemMoro
ponycka TC no FOCT 6651. MNpumMep oueHUBaHWUA pacllMpeHHOW HeonpegeneHHoOCTU noBepku TC knacca A
npu Temnepatype 95 °C B nabopatopuun ¢ UCNOSIb30BaHMEM XMUAKOCTHOrO TepMmocTata NpMBeAeH B Npuioxe-
HUK B. NMpumMep oLeHMBaHNA paclUMPEHHOR HeonpeaeneHHOCTU rpaaympoBkn TC B cyX06/104HOM TepMoOcCTaTe
npu temnepatype 400 °C npuBefeH B NpunoxeHuu rI.
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7 YcnoBusi NOBEPKUN 1 TpeboBaHMs K KBanndukaumm noseputeneii

7.1 Mpwn npoBefeHNN NOBEPKM AO0/MKHbI OblTb COGMIOAEHBI CneAyloliMe YyCN0BUSA:

- TemnepaTypa BOo3jyxa B NoMelieHUn, npegHasHa4eHHOM A1 NOBEPKMU, AO/KHA ObiTb (20 £ 5) °C; oT-
HOCUTeNbHas BAaXHOCTb He 6onee 80 %; atmoctepHoe gaBneHue ot 84 o 106,7 kMa:

- Bubpauusa, TpsAcka, yaapbl, MarHUTHble NOJSA, KOOMe 3eMHOro, BAnSAoWMne Ha paboTy 3aTasloHHbIX TC 1
APYTMX cpefAcTB MOBEPKU, A0/MKHbI 6blTb NCKIIOYEHbI;

- HANpsXXeHne NUTaHUA ceTU JO/HKHO ObITh B NpeAesiax, yCTaHOBIEHHbIX 3KCNAyaTauMOHHbIMU JOKYMEH-
Tamun Ha cpegcTBa NOBEPKM.

7.2 K npoBeAeHMNI0O NOBEPKWU A0/KHbI 6bITh 4OMNYLWEeHbl 1nLa, UMelLWwmne Heob6xoAnMyto KBanndunkauyunto n
aTTecTOBaHHble B KayecTBe NoBepuTesien.

8 TpeboBaHus 6e30nacHOCTU

8.1 lomkHbl 6bITb cobntoaeHbl Tpe6oBaHma TOCT 12.2.007.0.

8.2 CnepyeT cob6nt0faTb OCTOPOXHOCTb Mpy paboTe € Mac/siHbIMU U COMIEBbIMU TepMocTaTamu, He [0-
nyckatb nonagaHusa Bnarn B pabouyto cpeay.

8.3 3anpewjaeTcs TporaTb HarpeTblli TC pykamu 1 KNacTb ero Ha JIerkoBocniameHsiioLWmnecs NoBepXHOCTH.

8.4 MNpn NCNOMb30BaHNN CXMKEHHbIX ra3oB Heo6xo4nMo cobtogaTbk OCTOPOXHOCTL U He gonyckaTb Mno-
nagaHua XWAKUX ra3oB Ha OTKPbITble y4yacTku Tena. MNpu nssneyeHnn oxnaxaeHHolx TC n3 cocygos [iboapa
Heo6X0ANMMO MOJb30BaTbCA XJ10NYaTO6yMaXHbIMK NepyaTkamu.

8.5 MNpwn paboTe co CTEKAAHHbIMU cocypamMun [iboapa HEO6X0AMMO NO/Ib30BATLCA 3aWUTHLIMU OYKaAMW.
He ponyckaeTcs yN/IOTHATb /e[, B CTEK/IAAHHbIX COCyAaX MeTa/l/IM4eCKMMMN N OCTPOKOHEYHbIMWU MpegMeTamMu.

9 MNoarotoBka K Nosepke

9.1 MNpoBepka 4OKyMeHTaLnu

Mepen npoBefeHMEM MOBEPKM MPOBEPAIOT HaNMU4YMe: UHCTPYKUUIA Mo 3Kcnyatauuy CpeacTs MOBEpPKH,
aTTecTaTtoB MCMNbITATeNIbHOINO 060pyA0BaHUS, CBUAETENLCTB O NOBEPKE CPeACTB M3MepeHuii, nacrnopTa, Knei-
Ma unu ceuaeTesibCTBa O Npeabiayuein nosepke TC.

9.2 NMNoparotoBKa cpencTB MOBEPKU

Bce cpeacTBa noBepku, Takve Kak TepmocTaTbl, kannépaTopbl, yCTaHOBKW AN peanun3aunmn penepHbix
Touyek, n3mepuTesibHble NPMOOPbI, 40/DKHbI 6bITh NOATOTOB/IEHbLI K paboTe B COOTBETCTBUN C MHCTPYKLUAMU MO
nx akcnnyataumu. onxHo 6bITb 06ecrneyeHO NpaBubHOE 3a3eMsieHe NPUBOPOB U AO0/MKHbI 6bITb BbINOJIHE-
Hbl BCce TpeboBaHMA 6e30MacHOCTU.

9.3 dKcnepuMeHTanbHas oueHka HeonpeaeneHHOCTN e4VHUYHOTO U3MEePEeHNs CONMPOTUBIEHMUS
B YC/IOBUSIX KOHKPETHOW NoBepoYHOi nabopatopun

9.3.1 HeonpegesneHHOCTb €AVWHUYHOTO U3MepeHUs COMPOTMBJ/IEHUS OMpeaensloT Npu TemnepaTypax,
6IM3KNX K TpafyMpoBOYHbIM TOYKaM, O0TAeNbHO ANa TC pas/IMyHbIX HOMUHA/IbHbIX CONPOTUBNEHW, NOBeps-
eMbIX B AaHHOW nabopaTtopuun. [lonyckaeTcsa MCNo/Ab30BaTb TepMoCTaTMpOBaHHble Mepbl COMPOTUB/IEHUS C
HOMUWHa/IbHbIMU 3HAYEHNAMUN, 6/IN3KMMU K HOMUHAIbHbIM 3Ha4YeHUsaMm nosepsembix TC.

9.3.2 PekomeHAayeTCs NPOBOAUTL M3MepPeHUs B penepHOl Touke, B HysneBoM TepmocTtaTte npu 0 @ wamn
B BbICOKOCTabU/IbHOM XWAKOCTHOM TepmocTaTe (HecTabunbHOCTb He 6osiee +0.002 CC). MNpoBOAAT He MeHee
50 oTcuyeTOB CONPOTUB/IEHUA U paccunTbiBaloT CKO pesynbTarta namepeHus. [nsa aBToMaTU4eCKUX LUGPPOBbIX
MOCTOB HEO6XOAMMO MCMONb30BaTh Te XXe napamMeTpbl NPU NPOBeAeHUN Kax40ro nusMepeHns (BpeMsi UHTerpmpo-
BaHVsi. BpeMsi OTcYeTa U T. .), YTO M Npu npoBeaeHnn noBepku. 3HaveHne CKO w{rig) paccuntbiBaloT NMG0 aBTo-
MaTUYeckn n3mepuTesibHbIM MOCTOM, NGO, NPU perncTpaymmn nosepuTesniemMm oTAe/IbHbIX OTCYETOB, NO hopmyne

rae Ato6 — ymMcno oTcyeToB conpoTuBrieHus TC;
A — pesynbTart /-ro otTcueTa;
Rs— cpepgHee 3HauyeHne conpoTUBAEHUS.
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10 MpoBeaeHVe NOBEPKM N 06paboTKa Pe3y/ibTaToB NOBEPKU

10.1 BHeWHUn ocmMOTp, NPOBepPKa MapKMPOBKN N KOMMNTEKTHOCTH

10.1.1 BusyanbHbli ocmoTp TC A0XKeH nokasaTb, YTO 3alWMUTHbIM KOPNyC, BHELWHWE KNeMMbl U BHeL-
Hue nposoga TC He UMeKT BUAUMbIX paspylleHnii, pe3bba Ha K/ieMMax, KNeMMHbIX TO/1I0BKax U WTyLepax He
nMeeT MexaHU4ecknx nospexaeHuii. TC c 3arpsA3HeHHOl NOBEPXHOCTbIO 3aWUTHOW apMaTypbl K NOBepKe He
AonycKatoT.

10.1.2 MNpwn BHeEWHEM OCMOTPE AO0J/IKHO ObITb YyCTaHOBMIeHO cooTBeTcTBUE TC TpeboBaHuam FOCT 6651
B 4acTW MapKUPOBKM 1N KOMMIEKTHOCTU.

10.1.3 MNpwu HeBbINONHeHUN TpeboBaHuii 10.1 TC Kk ganbHeliweld NoBepke He AOMNYCKatoT.

10.2 TlpoBepKa 3/1eKTPUYECKOTo CONMPOTUBIEHUA M30NALUN TepMmonpeobpasoBaTenoi
conpoTuBAeHnsa npu Temnepatype (20 + 5) °C

10.2.1 MopakntoyalT KNemMbl Npubopa AN U3MEPEHNS 3/1eKTPUYECKOro COMPOTUBIEHNA K BbiBOAaM U
3awuTHoMy kopnycy TC. NMogalT nameputenibHoe HanpsxeHne 100 B.

10.2.2 NMoka3aHna cCHUMAIOT B TevyeHue 10 c nocse nofgayn Hanps>XeHUsa n PUKCUPYOT MUHUMasIbHOE 3Ha-
YyeHue conpoTuBneHnsa. ConpoTmeneHne msonsauun TC [O/MKHO cooTBeTCTBOBaTbL Tpeb6oBaHusam FOCT 6651.
TC. He ygoBneTBopswuwme TpeboBaHnaM FOCT 6651. kK fanbHelWwe NoBepke He AoMNycKatoT.

10.3 TlpoBepka OTK/IOHEHUS CONPOTUB/NEHNSA TepMonpeobpa3oBaTtesieii CONPOTUBAEHUSA OT
HOMWHAaNbHOI CTaTUYEeCKOW XapakTepucTukn npu TemnepaTtype oT muHyc 5 °C go nntwc 30 °C

MpoBepKy OTK/IOHEHUA conpoTusieHnsa TC oT HCX BbINOJTHAKOT C/IMYEHMEM C 3Ta/IOHHbIM (06pa3L0BbIM)
Tepmonpeo6pasoBaTtenem npu 0 °C B Hy/IeBOM TepmocTaTe unam cocypae [ibtoapa, 3ano/IHEHHOM CMeCbio NibAa n
BOAbl, NPU ApPYroi TemnepaType B gnanasoHe oT MuHyc 5 °C go natoc 30 °C B TepMocTaTax (KUAKOCTHbIX, CyXO-
67104HBbIX. (bNONAHBIX) TMO0 N3MEPEHNEM B penepHbIX TOUKax (TPOMHO TOouke BOAbl, TOUKE N/1aBNeHUS rannus).

10.3.1 Cnn4yeHune c aTaNOHHbIM (06pa3LLOBbIM) TEPMOMETPOM B XUAKOCTHOM TepmocTaTe

10.3.1.1 OTaNoHHbI TepMmoMeTp 1 NnoBepsiemble TC nomelwaoT B paboymini o6bem TepmocTata Ha rnay-
6VHY HE MeHee MWUHMMaNbHOW rMyOuHbI MOTPYXEeHNSA, ykadaHHOW B nacnopTe Ha TC. EC/in MOHTaXxHasa g/avHa
nosepsieMmblx TC 60/1ee MUHUMaNbHOW FNY6UHBI NOrpPyXeHUs 3TasioHHoro (o6pa3Lo0BOro) TepMomMeTpa uUan
paBHa eli, To U3 Bcex TC A0/IXHblI HaXo4UTbLCA Ha OAHOM ypoBHe. Ecim MOHTaxHas AnnHa nosepsieMblx TC
MeHee MWHUMaNbHOW ry6uHbI MOTrPYy>XeHns 3TasloHHOro (o6pa3uoBOro) TepmomeTpa, To TC norpyxawT B
TepMoOCTaT Ha MOHTaXHYI0 AJINHY N B pe3y/ibTaT U3MepeHnUs BBOAAT NONpaBKy Ha nepenaj Temnepartyp mexay
cpegHUMM ToyKamMu Y3 noBepsieMblX U 3TanoHHOro (o6pasyosoro) TC (no 11.7).

NMpumeuaHue — MNpunoBepke TC MOHTAXHON ANNHONM MeHee 50 MM pPeKOMeHAYeTCsi UCMOobL30BaTh nepe-
JINBHOW XUAKOCTHbIV TEPMOCTAT 1 CrieumasibHble CPeACTBa A/ repMeT3auyin KOHTAKTHOM TOJIOBKM.

10.3.1.2 NoBepseMble TC noakoyalT K U3MepPUTe/IbHOW yCTaHOBKe B COOTBETCTBUWN CO CXeMOi coeam-
HEeHNS BHYTPEHHUX NpoBoAoB TC 1M cXxeMamMu BHELHUX 3/IeKTPUYECKNX MNOoAK/IoYeHUA npnbopoB. Heobxoanmo
cTporo cob6nogaTb NMHCTPYKLMIO MO NOAKIHOYEHNIO N 3a3EMJIEHNIO 3/IEKTPOM3MEpPUTEIbHOM annapaTtypsbl. Mog-
kntoveHne TC K nepekntoyaTensaMm AO/HKHO o6ecneymBaTb HafeXHbI 31€KTPUYECKU KOHTaKT. MOoBEPXHOCTb
HaKOHEeYHNKOB W BbIBOAHbIX NpoBoAoB TC A0/XHA 6biTh OUMLLEHA OT MIEHKN OKCUAOB. Vi3MepuTenbHbI TOK
[OJ/)XKEH COOTBETCTBOBATh yKaszaHHOMY B crneuundukaumm Ha TC. Mpu ncnonb3oBaHUM 3N1eKTPOU3IMEPUTETbHOM
yCTaHOBKM MOCTOAHHOrO TOKa A0J/1KHa 6bITb 06ecneyeHa KOMNeHcaums napasmTHbIX TEPMO3NEKTPOABUXYLLNX
cun (T3AC) BO Bpemsa M3MepeHUil, Hanpumep NyTeM NepekSloyYeHna HanpasB/ieHUsa Toka.

10.3.1.3 Mocne AOCTUXEHUA CTabuUNbHOro cocTofaHuA (conpoTusrieHne TC He nameHseTcs 6onee yem
Ha 1/10 gonycka 3a 5 MWH) NPOBOAAT LUK U3MEpPEHWUN, N3MepAOT TeMnepaTypy 3Ta/loOHHbIM TEPMOMETPOM,
3aTem nocsiefoBaTesibHO U3MEPSAIOT CONpoTuB/eHNe nosepsieMblXx TC 1 BHOBb NMOBTOPAIOT M3MepeHWe aTa-
JIOHHbIM TepMoOMeTpoM. pu NCNO/Ib30BaHUM aBTOMaTUYECKUX MOCTOB pe3y/ibTaT KaX[oro naMmepeHus [on-
XeH 6bITb NONTyYeH Kak cpegHeapudMeTMyecKkoe 3HaYeHNe He MeHee YeM U3 NATM OTCYeTOoB. Linkn nsmepeHunii
NOBTOPAIOT He MeHee ABYX pa3. loka3aHWsA 3Ta/IOHHOrO TepmMoMeTpa 3a BCe BPeMs M3MepeHWUi He AO0/KHbI
M3MeHUTbCA 60siee yem Ha 1/5 gonycka nosepsiemMmbix TC.

MpumevaHnsn

1 Mpy NCNob30BaHWN ABYXNPOBOAHON CXEMbl COEUHEHWNA BHYTPEHHMX BbIBOJOB W NOAKIHOHEHNS K U3MepUTESlb-
HOIi yCTaHOBKE HEO6X0AMMO U3 pesysibTata U3MepeHust conpoTreeHns TC BbIUECTb 3HAYEHUE COMPOTUB/IEHUS coean-
HUTE/bHbIX MPOBOAOB N COMPOTUB/IEHNA BHYTPEHHVX BbIBOJOB (EC/IM OHO YKa3aHO Ha TepMornpeo6pasosartesnie Uau B
COMpPOBOAWTENIbHOW AOKYMEHTaLMN).
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2 Mpu UCNOMb30BaHUN TPEXMPOBOAHON CXEMbI COEAVHEHWS BHYTPEHHNX BbIBOAOB HEOGXOAVMMO U3MEPUTL COMpPO-
TUBMEHVE MeXAy ABYMS KOHTaKTaMW, COeMHEHHbIMY C Lienbio, BKIoYatoLleli B ce6s Ud. 1 ABYMSI KOHTakTamu, coefu-
HEHHbIMM C Napoi NPOBOAHUKOB, UAYLLMX U3 OAHON TOUKM Y. 1 3aTeM BbIYECTb 3HAYEHVE BTOPOrO COMPOTUB/EHUS U3
3HAYeHus NepBoro.

10.3.1.4 o fgaHHbIM M3MEpeHW paccuyMTbiBalOT cpefgHeapudmMeTMyeckoe 3HavyeHue U pasmax Tem-
nepaTtypbl B TepmocTaTe, cpefgHue 3HauyeHUs cOnpoTuUBJ/iIeHNI i noBepseMbix TC. [lonyckaeTcs MCMNONb30BaTb
caMocCToATe/IbHOE UM BXOAsiLLee B KOMIJ/IEKT NOCTaBKN CPeACTB NOBEPKM aTTeCTOBaHHOe nporpamMmMmHoe obe-
cneyeHuve. npegHasHavYeHHoe ANs aBToOMaTM3auMmn NpoLeccoB rpagynposku 1 nosepkn TC. 06paboTkm 1 xpa-
HEHNSA pe3yNbTaTtoB.

10.3.1.5 PacueT pacliMpeHHO HeonpeaeieHHOCTM pe3ynbTaTa U3MepPeHUsi NPOBOAAT NO MeToAUKe, U3-
noxeHHol B pasgene 11.

10.3.2 CrinyeHue c 3TaNOHHbIM (06pa3Lo0BbIM) TEpMOMETPOM Npu TemnepaTtype 0 °C

10.3.2.1 AnAa onpegeneHusa conpotuseneHnsa TC npu temnepatype 0 °C pekomMeHAyeTCA UCMO/b30BaTb
TepmocTaT unu cocys [btoapa, 3anosIHeHHbIi CMeCblo MenKo4po6/aeHOro NbAa U oxnaxaeHHOW BoAbl. Jlen
AOKEH BbITb YB/TAXHEH U YN/IOTHEH NO BCell macce, 4To6bl B CMecu NbAa M BoAbl He 6bls10 Ny3bipeil Bo3ayxa
1 U3NNLIKa BOAbI.

10.3.2.2 Ycnosusa norpyxeHnsa TC 1 NOAKNOYEHNSA K U3MepUTeNIbHOW ycTaHoBke — 1o 10.3.1.1 1 10.3.1.2.
TonwuHa cnos NbA0-BOASIHON CMecu, OKpyXatolieit Tepmonpeobpa3oBaresin. He A0/XHA 6bITb MeHee 30 MM.

10.3.2.3 NMocne JOCTUXEHUA CTabUILHOIO COCTOSIHUA NPOBOAAT U3MepeHne TemnepaTypbl 3Ta/lIOHHbIM
TepMOMeTpPOM, 3aTeM nocaefoBaTesIbHO N3MEPSAIT CONPOTMBIIEHNE NoBepseMbix TC. Heob6xoamMmo npoBecTun
He MeHee 10 oTcYeTOB COMPOTUBNEHUA ANA Kaxaoro TC. 10 NOYyYEHHbIM faHHbIM paccyuTbiBalOT cpefHe-
apndmMeTnyeckoe 3HayeHune conpotmesieHns TC n CKO cpegHeapudMeTMUeCKOro 3Ha4yeHus.

10.3.2.4 PacueT paclWwWMpeHHOR HeonpeaeneHHOCTN pe3y/ibTaTa MU3MEpPEeHUn NPoBOAAT NO MeToAuKe, U3-
noxeHHol B pasgene 11.

10.3.3 CnnyeHue ¢ aTaNloHHbIM (06pa3L0BbIM) TEPMOMETPOM B CyX06/104HOM TepmocTaTe (kanimépartope)

10.3.3.1 Cyxo6/104Hble TepMOCTaTbl pEKOMEHAYeTCA NPUMEHATb A5 NOBEpPKU U rpagynpoBkn TC. auna-
MeTp Kopryca KOTOopbIX He npeBblwaeT 6 MM. Heo6xo4MMO TOYHO cobntOAaTh YyC/i0BUA 3arpysku 6s10ka, 3a-
30pbl Mexay TC n kaHanamu 6710Ka 1 yC/i0BUSA TensioBOW msonauum 610kKa, Npu KOTopbiX 6bina NnpoBegeHa
noeepka kannépartopa.

10.3.3.2 Mepep ucnonb3oBaHMeM TepmocTata He06X0AMMO MPOBEPUTb YMCTOTY KaHa/n0B MeTannuye-
cKOro 6s10ka U pasMep KoJbLEeBbIX 3a30p0B Mexay TC 1 BHYTPEHHMMU CTeHKaMu KaHanoB, KOTOpble JO/KHbI
6bITb He 60nee 0.1 mm. lonyckaeTca ucnonb3oBaHue 670Ka € KONbLUeBbIM 3a30poM Ao 0.5 Mm npu ycnosun
3anoJIHeHMA 3a3opa CyXMM MeNKOAUCNEPCHLIM MOPOLIKOM OKCuaa antoMUHUA.

10.3.3.3 MNpwu nosBepke TC c norpyxaemoli YacTbl NepeMeHHOro gnameTpa Heo6XoAMMO MCMONb30BaTb
MeHble N 1aTyHHble TPY6KM COOTBETCTBYIOLLErNO AnameTpa, obecneymnsatrone NJOTHYO NOCafKy Ha YTOHYEH-
HYIO 4YacTb nosepsiemoro TC.

10.3.3.4 MeToguka npoBeAeHns namepeHnii — no 10.3.1. PacuyeT HeonpeaeneHHOCTN pedynbTaTa rpa-
AYWUPOBKW MPOBOAAT NO MeTOAUKe, N3/TOXEHHOW B pa3gene 11.

10.3.4 [lMoBepka Tepmonpoo6pa3oBaTosis CONPOTUB/IEHUA B penepHbIX TOYKax

10.3.4.1 NoBepkKa B TPOIHOW Touke BOAbI

MpeaBapuTenbHO oxNaxAeHHbI TC norpyxaroT B amnysly TPOWHOW TOYKM BOAbl, YCTAHOB/IEHHYIO B Tep-
MocTaTte unu cocype fibtoapa. UamepeHuns conpotusneHns TC HauyMHalOT He paHee yem 4vepe3 15 MUH nocne
NnorpyXeHusa v NpoaosiKatoT He meHee 5 MuH. MNMpoBoaAaT He MeHee 10 OTCYETOB cONPoOTUBNEHUA. N3MmepuTesb-
HbIli TOK A0/1XKeH 6bITb paBeH YKa3aHHOMY B JOKyMeHTax Ha Tepmonpeo6pa3oBaTesib KOHKpeTHOro Tuna. Moka-
3aHMUSA U3MepPUTesIbHOM YCTaHOBKN He A0J/IKHbI PErMcTpupoBaTh TEHAEHUUN K YBEIUYEHUIO UM YMEHbLUEHUIO
conpotusneHnsa TC. Mo NOAyYEHHbIM JaHHbIM paccYUTbIBAOT cpegHeapudmMeTUyeckoe 3HaYeHne conpoTmns-
nenna TC n CKO cpegHeapudmeTMyecKoro sHadyeHnsl. PacyeT pacllMpeHHO’ HeonpeaeneHHOCTU pesynbTara
rpagyvnpoBKn NpoBOAAT NO MeTOAMKe, U3/TOXEHHOW B pasgene 12.

10.3.4.2 MNMoBepka B TOYKe MJIaB/AEHNA rannus

TC norpyxatoT B amnyny c rasisinem nocrse Toro, Kak 3adpukCMpoBaHO Hayasio TemnepaTypHOW niowas-
k1 paszoBoro nepexoga. TC NoAKMOYalOT K yCTaHOBKE A1 U3MEPEeHNs CONPOTUBNEHNs. N3aMepuTenbHblli TOK
[0/KeH 6bITb paBeH ykazaHHOMY B JOKyMeHTax Ha Tepmonpeobpa3oBaTtesib KOHKPeTHOro Tuna. Mocne ctabu-
nn3aummn nokasaHuii NpoBOAAT U3MepeHne conpoTmeieHns TC B TeyeHMe He meHee 5 MuH. Heobxoanmo 3a-
drkcupoBaTtb pe3dynbTaTbl He MeHee 10 oTcyeTOB. He A0/1XHO 6bITb BbISABIEHO TEHAEHLUUN KYBE/IMYHEHNIO UNN
yMeHbLUeHUto conpoTusneHna TC B npouecce namepeHuii. Mo Nosly4eHHbIM faHHbIM paccynTbiBalOT cpejHee
3HaveHue conpoTuBneHna TC n CKO cpegHero 3HauyeHus. PacuyeT pacllMpPeHHOW HeonpeeneHHoCTU pesy ib-
TaTa rpagynmpoBKU NPoOBOAST MO MeTOAMKe, U3NO0XEHHON B pasgene 12.
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10.3.5 KpuTepuii rogHOCTN TepMonpeo6pa3oBaTenss CONPoOTUB/IEHNSA

TC cuuTaloT rogHbIM M A0NYCKalT K AanbHeliweli noBepke B TOM c/iyyae, eC/iM OTK/IOHEHUEe ero conpo-
TUBMieHns oT HCX c y4eToM pacllMpeHHOl HeonpeAenNeHHOCTN pe3yibTaTa U3MepPeHNs He NpeBbllaeT AOMYCK
COOTBETCTBYIOLWErO Kfacca, T. €. BbINOJ/IHEHbI O4HOBPEMEHHO [1Ba HEpPaBEHCTBA:

@

AN>-Ancex«,>-0Y ~-r-g1l,, (3)
roe /?*(/,) — cpefHee 3HayeHMe CONpoOTUBIIEHMA noBepsemoro TC. Om;
tX — cpefHss TeMnepaTypa, M3MEPEHHAs 3TaSlOHHbIM TepMoMeTpoMm. C;
A,,cX<Y — 3HauyeHue conpotusneHns TC no HCX npu Temnepatype tx, Om;

U — pacwupeHHas HeonpeaeneHHOCTb pe3ynbTata M3MepeHus conpoTuBneHus TC. paccuymMTaHHas no
MeToAuKe, U3/TI0XeHHON B pa3gene 11. Om;
dR

dt
+ Atx — gonyck TC no FOCT 6651 npu Temnepatype tx. °C.

--yyBCTBUTENIbHOCTL TC no HCX npu Temnepatype tt, Om/IC;

10.4 TpoBepka OTK/IOHEHUA COMPOTUBAIEHNS TOpMoNpoo6pa3oBaTenss CONPOTUBAEHNS OT
HOMWHaNbHOI CTAaTUYECKOW XxapakTepucTUKu npu temnepatype ot 90 °C go 103 “C

MpoBepky npoBoaaT ans TC knaccoB AA. A n B cnnyeHnem ¢ aTasioHHbIM (06pa3uoBbiM) TC BXWAKOCTHOM,
CyX06/104HOM UM NApOBOM TepMOCTaTe NO MeToAuke, U3noxeHHow B 10.3.1. Kputepwnii rogHoctn — no 10.3.5.

n punmedaHne — Vicnonb3oBaHve NMapoBbIX TEPMOCTATOB, pPea/IN3yWNX TOYKY KUNneHns BoAbl, — B COOTBET-
CTBUM C TEXHNYECKNM ONUCaHNEM U MHCprKl.LMeI}‘I Nno X NPUMEHEHUIO.

11 PacuyeT pacluMpeHHOl HeonpenesieHHOCTU MOBepKU
Tepmornpeo6pasoBaTtesnieli CONPOTUB/IEHNA B TeEpMOCTaTe Wan Kasmbparope

11.1 CymmapHylo cTaHAapTHYIO M pacllMpeHHyo HeonpegeneHHOCTU nosepkun TC paccuuTbiBaloT AN
KaxAol Temnepatypbl NoBepku. Npu pacyeTe CymMMapHOW HeonpeaeneHHOCTM NOBEPKW YUYUTbIBAIOT Heonpe-
[eNeHHOCTb U3MepeHUii TemnepaTypbl 3Ta/IOHHbIM (06pa3L0BbIM) TepMonpeo6pa3oBaTesieM CONPOTUB/EHUS
1N HeonpeAeneHHOCTb M3MEPEHHOro 3Ha4YeHUs conpoTuBieHns nosepsiemoro TC. [na pacyeTta MCMOMb3YHOT
[aHHble, NONyYeHHble NpU NpoBeAeHUN nsmepeHnii (pasgen 10), AaHHble, NOJSlyYeHHble NpU NpegBapuTenb-
HOW 3KCNepUMEHTANIbHOW OLEeHKe HeoNnpeaeneHHOCTN, CBA3aHHOM CO cny4vaHbIMUK adphekTaMu nNpu nsmepe-
HUM B KOHKPEeTHO! noBepoyHoli nabopatopun (No 9.3), a Takxe AaHHble, NpuBefeHHble B CBUAeTeNbCTBax O
noBepke CpeAcTB M3MepeHuli: TepmocTarta, kanmbpaTopa, penepHoOn TOYKW, 3Ta/IOHHOro TepMoMeTpa U U3-
MepPUTENBbHOW YCTaHOBKU.

11.2 Mpwu ncnonb3oBaHUK CyX06104YHbIX TepMOCTaToB (KanmbpaTopoB) pacyeT HeonpedeeHHOCTH, Npu-
BefeHHbI/i B HacTosLleli MeToAnKe M OCHOBaHHbIN Ha AaHHbIX CBUAeTeNbCTBa O MOBepke kanubpartopa, OT-
HOCAT TONBbKO K noBepke TC AnamMeTpoM, He NpeBblWakWwmm 6 Mm.

11.3 3HayeHne TemnepaTtypbl, onpejesieHHOe MO NOKa3aHUAM 3Ta/IOHHOro TepMoMeTpa, paccunTbiBalOT
no rpagyMpoBOYHON XapaKTepncTMKe 3Ta/IOHHOro TepMoMeTpa

rae Rs — cpegHeapudmeTnyeckoe 3HauyeHWe U3 pe3ynbTaTOB M3MEPEHUs TeMnepaTypbl, onpeaesnsiemMoe no
cdopmyne

©

Vor-1
rae N — uyncno namepeHnii ConpoTUB/IEHNA 3Ta/IOHHOTO TeEPMOMeTpa, BbINOJ/THEHHbIX MPU FPasynpoBkKe:
Rt— 3HauyeHWe, COOTBETCTBYIOLWEE /-MY U3MEPEHUIO CONMPOTUB/IEHUSA 3TA/IOHHOTO TEPMOMETPA.

11.4 BlogkeT HeonpeaesieHHOCTU 4151 TeMMepaTypbl, U3MEPeHHOW 3TafloHHbIM TEPMOMETPOM, BK/OYa-
eT B cebA cnepyloume cocTaBnsiouime.
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11.4.1 CTaHfapTHY HEOMNPEAENEHHOCTb, 0GYC/IOBIEHHYIO CyYaliHbIMU 3 PEKTAMU NPU UMEPEHUSX
n(r)ably). paccuntbiBaloT kak CKO cpefHero 3HauyeHus pesynbTaToB M3MepeHUii, BbIMO/HEHHbIX B O4HOM W3-

MEpUTENbLHOM LMK/E 3Ta/IOHHbIM TEPMOMETPOM Mo hopmyJie

ur. L (0»m) 6)
No
roe o(nes, ) — CKO eAMHUYHOrO n3MepeHns TemnepaTtypbl 3Ta/IOHHOTo TepMoMeTpa, onpegesneHHoe no 9.3:
Nj— uncno usmepeHuii B 0O4HOM U3MEPUTENBHOM LMKIIE.
11.4.2 CTaHOapTHYH HeomnpeaeneHHOCTb, 06YCNOBNEHHYO HECTabUNbHOCTbIO TeMnepaTtypbl B TEPMO-

cTaTe 3a BpeMsl BCEX LMKI0OB uamepeHuii u(fs), paccumtbiBatoT MeTogoM no Tuny B no popmyne

~max ~ “mii
2-4
rae tmax, tmin — cooTBETCTBEHHO MakcMManbHas U MUHMMaNbHas TemnepaTypa, U3MepeHHast 3TasloHHbIM
TEpPMOMETPOM 3a BpeMs NpoBeAeHUs BCEX U3MEPUTESIbHbIX LUK/I0B.
11.4.3 CTaHOapTHYH HeonpeAeneHHOCTb rpagynpoBKM 3TasioHHOro TepmomeTpa o(5M3) paccunTbiBatoT
no gpopmyne

(7

u(Sta) = /2. (8)

roe U3 — paclwunpeHHast HeonpeaeneHHOCTb rpajyMpoBKN 3Ta/IOHHOToO TepMomeTpa nNpu K -2 . npusBefeHHas
B CBUAeTesIbCTBE O ero noBepke (MM fOBepuUTesibHasA NOrpewHOCTb NPy AOBEPUTENIbBHON BEpPOAT-
HOCTK 95 %).
11.4.4 CTaHfapTHYlO HeonpeAeneHHOCTb, 06YC/I0B/IEHHYO HETOYHOCTbLIO 3/1IEKTPON3MeEpPUTENbHON ycTa-
HOBKM U(SrS), Npu ncrnonb3oBaHMKM TepMonpeo6pa3oBaTenisi CONPOTUB/IEHUS B Ka4yecTBe 3Ta/IOHHOrO TepMo-
MeTpa, pacCUnTbIBalOT CrieyoLWmnM o6pa3om:

u{brs) = UJ2, 0)

roe Us— pacwupeHHasi HeonpegeneHHOCTb U3MepeHust Npu K = 2. NpuBefieHHas B CBUAETENbCTBE O NOBepKe
YCTaHOBOK A /151 U3MePEeHNsi CONPOTUBIEHUS.
MpumedyaHuns
1 Ec/in B CBUAETE/ILCTBE O MOBEPKe YCTAHOBKM YKasaH npeges A0MyCKaeMoii norpewHocTy TO CTaHAAPTHYIO

HeonpeaeneHHOCTb paccUMTbIBaOT METOA0M No Tuny B (HopmanbHoe pacnpegeneHue) no cdopmyne e(Srs) = 47 3.

2 Ecnm MocT paboTaeT C BHeLIHel 06pa3LoBOii Mepoii CONPOTUB/IEHMS U U3BECTHbI CTaHAapTHasA HeonpeaesieH-
HOCTb US M3MepsieMOro OTHOLEHNSt S =ATcNo6p-a rakke cTaHAapTHasi HeonpeaeleHHOCTb rPadyvpoBK/ Mepbl UISR™).
TO CTaHAapTHYIO HeonpeesieHHOCTb U3MepeHusl conpoTueneHns TC u(6rj onpegenstoT no chopmyne

U2(8rs) = S2 02(6«06p) + R206py2s (10)

11.45 CTaHOapTHYH HeonpeaeneHHOCTb, BbI3BaHHYIO OrpaHUYeHHOW pa3peluatolein CnocoGHOCTLIO OT-
CYeTHbIX YCTPOICTB 3/1eKTPON3MeEePUTENbHOI YyCTaHOBKM oueHunsaloT rno Tuny B no dpopmyne

. (11

roe ta,, — paspeuwatouiasn CNOoCO6GHOCTb YCTAaHOBKW ANS M3MepPeHUs CONpPOTUBAEHUS 3TaNloOHHOro (o6pasuo-
BOro) TepMmomeTpa.
11.4.6 CTaHAapTHY HeonpeaesieHHOCTb, 06YCNOBIEHHYIO HECTabWUIbHOCTbLIO 3Ta/IOHHOro (06pas3uoBoO-
ro) TepMomeTpa 3a MexXrnoBepouHblii nHTepBan u[blT), oueHnBaloT meTogoM Mo Tuny B no popmyne

ublr )y~ n, (12)

rae taT— WHTepBasl BO3MOXHOIO U3MEHEHNSA NMoKa3aHWi 3TaZloHHOro TepmoMeTpa B TPOIHOM TOYKe BOAbI,
onpeeneHHblA 3KCNepuMeHTalbHO NPU NepuoanYeckoii NnoBepke 3TaloHHOro (06pa3yoBOro) Tep-
MoOMeTpa U NpuBeAEeHHbIA B CBUAETEebCTBE O ero NoBepkKe.
11.5 CocTaBnsAlOT 6HOAXET HeonpeaesleHHOCTU M3MepeHui TemnepaTtypbl 3Ta/loOHHbIM (06pa3L0BbIM)
TepMmomeTpom (CcM. Tabnuyy 2).
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Ta6nuuya 2— BlogkeT HeonpeaeeHHOCTU N3MePEHNIA TeMnepaTypbl 3TaNIOHHbIM (06pa3LoBbIM) TEPMOMETPOM

OueHka cTaHAapTHOW Heonpe- Bknaj acymmapHyto

Koadh hnymneHt
McTo4HUK HEoNpeaeNneHHOoCTH AEeNeHHOCTW. TUN, pacnpepene- cTaHfapTHY Heonpepge-
HWe. MmeTo4 pacyeTa BAnAHNA NeHHOCTb
CnyyvaiiHble adhchekTbl Npy n3MepeHnn Tvn A. HoOpMasibHOEe pacnpe- 1/C, °(ftaM -;YC1
aenedue. u ir™ ft, 11.4.1
HectabunbHocTb TemnepaTtypbl B Tep- Tun B, paBHOMepHOoe pacnpe- 1 Ky
MocTare penenue. i/(fs). 11.4.2
pagyvpoBKa 3Ta/IOHHOTO TEPMOMETpPa Tun B. HopmasibHOE pacnpe- 1 48Y
nenenve. w8f3), 11.4.3
MNMoBepka N3MepuTesIbHON YCTaHOBKMN Tun B. HopmanbHoe pacnpe- 1

Aenexve. u<&rs). 11.4.4

Paspewatowias cnocobHocTb m3mMepu- Tun B. paBHOMepHOe pacnpe- 1 1
TeNIbHOW YCTaHOBKM peneHwve, u(8r/s), 11.4.5 c
HecTabunnbHOCTbL 3Ta/IOHHOTO TepMoMe-  Tun B, paBHOMepHOe pacnpe- 1 N<&n)
Tpa 3a MEXMNOBEPOUHbIA MHTEPBas penenwve. u(8fT). 11.4.6
NMpumeyaHune — C, — KOIPPUUMEHT YYBCTBUTENBHOCTY 3TasloHHOro TC dR/dt. OMIC. onpegensiemblii npy

Temnepatype ts no ypaBHeHWIo, MpPMBEAEHHOMY B CBUAETeIbCTBE O nosepke TC.

11.6 CyMmmapHyto cTaHfapTHYH HeonpeaeneHHOCTb pe3dy/ibTata U3MepeHusa temnepartypbl 3Ta/IOHHbIM
TepMomeTpoM Uc(tX) paccumTbiBaloT No hopmyne

&) = (13)

MpumeuaHune — PacyeT HEONPEAENEHHOCTV U3MEPEHUs TEMMepaTypbl NMpy UCMO/b30BaHUN 3TASIOHHBLIX
TEPMOMETPOB, A/151 KOTOPbIX XapakTepHbl Apyrue yHKLMN Npeo6pa3oBaHyisl, MPOBOAST aHA/IOTUUHO BbILLEN3/IOKEHHOMY.

11.7 3HayeHune conpoTuBeHus rpagyupyemoro TC npu Temnepatype tx- RK(tx) paccuntbiBatoT no hopmyne

=RM ¢ <W*F\ + <*««, (14)

rae C2 — koadppuymeHT yyBcTBUTENIbHOCTU TC dR/dt. onpegensiemblii Nno ypaBHeHuto HCX TC npu Temnepa-
Type tX:

6 — nonpaBka, paBHas M3MEHeHU0 TemnepaTypbl MO BepTUKaSbHOW ocu paboyero o6bema TepmocTa-

Ta UM KanubpaTopa mexay cpegHeii Toukoii U3 noBepsiemoro TC un aTanoHHoro TC:
6tF2 — nonpaBka, paBHasi U3MeHEeHUO TemnepaTypbl N0 rOPU30HTasIbHO ocn mexay U3 nosepsiemoro TC
M 3TanoHHoro TC (unn mexpay kaHanamu 6710ka cyxo6s104HOro kannbpartopa).
CpefHee 3HaudeHue cCONpoTMBNEHUs rpagyvpyemoro TC npu Temnepatype tx - Rks(tx) paccuntbiBa-
10T Kak cpefHeapugMeTnyeckoe 3HauyeHue pe3ynbTaTtoB M3MeEpPeHUsi conpoTmBieHns TC npu rpagyvpoBke
no 10.3.1 no coopmyne

*«. (*») (15)

rae N — umcno nsmepeHuii conpoTuBieHus TC;
Rki— pe3ynbTat /-ro nusmepeHusi conpotnsneHuns TC.

MpumeuvaHne — lonpaBkn Ha BEPTUK&UTbHBIN M TOPU3OHTA/IbHLIN FPpaAneHTbl TeMnepaTypbl BBOAAT Mo pe-
3ynbTataMm MUCCrefoBaHWii TepmocTaTa B MOBEPOYHOW nabopatopun. Ecnv npy noBepke TepmocTara v kannbparopa
rpagueHT Temnepartypbl Obln onpegesnieH TO/bKO B BUAE MpeAesioB OTK/IOHEHUS TemnepaTypbl OT CPefHero 3HayeHus
+apl. £3p2 60 ecnn HensBecTHa A/IMHa U3 noeepsieMbix TepMmonpeobpa3osaresieli, TO NONPaBkN NPUHUMAIOT PaBHbIMU
Hynto. pagneHT yunTbIBalOT TOJ/IbKO BBEAEHNEM HeonpeaesieHHocTn no 11.8.4.

11.8 BlogXeT HeonpeAeNeHHOCTM U3MepeHuit conpoTuBneHuss TC BkIOYaeT B cebsi crefyolme co-
cTaBnsioume:

11.8.1 CTaHAapTHY0 HeonpeaeneHHOCTb, 06YC/NIOB/IEHHYO CydaliHbiMK adphekTamMun Npu namepeHusx,
BbINOJ/IHEHHbIX B OHOM M3MepuTesIbHOM Luke noBepsiembiM TC, U[rla? ) oueHnBaloT no hopmyne

1n
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“(ra
nry2)) (16)
rae u(righ2) — CKO eguHUYHOro namepeHus conpotusneHuss TC. onpegeneHHoe no 9.3:
N.— uuncno nsmepeHuii conpoTuBneHnus TC B KaX40M LUK/e.

11.8.2 CTaHAapTHY0 HeonpeAesieHHOCTb U3MEepPeHUii NpyU NOBEPKe 3/1eKTPOU3MEPUTENbHON YCTaHOBKM
WbrK) paccunTbiBalOT CnefyoWwmnmMm o6pasom:

nBa =(y2. (17)
raoe UK __pacwimpeHHas HeonpegeneHHOCTb U3MEPEHUS NPU K = 2. NpuBeJeHHas B CBUAETE/NbCTBE O NOBepke
YCTaHOBKW A/151 U3MepeHusi conpoTusnexHns TC.

MpumeyvyaHune — Ecnv B CBUAETENBCTBE O MNOBEPKE YCTAHOBKM YKa3aH npeaen [onyCcKaeMoi NnorpeLwHocTm
+/1np, TO CTaHZAAPTHYIO HEOMNpeaeIeHHOCTb PacCUTBLIBAOT METOAOM MO TUNY B (HopMasibHoe pacnpegesnieHune) no hopmy-

ne o(&*) = Anp/3.

11.8.3 CTaHAapTHYI HeonpegeneHHOCTb, O6YC/IOB/IEHHYIO OrpaHUMYeHHOl paspellatolieii cnoco6HO-
CTbI0 OTCYETHbIX YCTPOWCTB 3/1EKTPOM3MEPUTESIbHOM YCTAHOBKU W&ITK) paccuMTbIBaloT no dpopmyse

u@r,,)="1, (18)

rae rark— paspelsatoltasi CnocoGHOCTb YCTAHOBKY A1 MU3MepeHUsi conpoTmBrieHns TC.
11.8.4 CTaHAapTHble HeonpeaeneHHoOCTU, 06YCNOB/IEHHblIe BEPTUKA/IbHBIM U TOPU3OHTANIbHLIM Tpagu-
eHTamu TemMnepaTypbl B TepmocTate unm kannépatope u(6tF,). u{otF2), paccuntbiBaloT no popmynam

e@Fl)=~ . H * f2)=A . (19)

roe *raFt. taF2— gnana3oH n3meHeHVs NONpaBOK K TemnepaTtype, OueHMBaeMblii 3KCNepPUMeEHTaIbHO Npu Mno-
BepKe TepmMocTaTta unu kanmépatopa. na ucnonb3oBaHUs 3HavyeHUin taFl, taP2 B oueHkax
Heo6Xxo0ANMbI faHHble O TOM. Kak U C MOMOLLbIO KakMx Mo pasmepam TepMOMETPOB OHUN 6bln
noJsly4YeHsbl.
11.9 broaxeT HeonpeaeneHHOCTU N3MepeHNs conpoTueneHna TC npeacrtaBneH B Tabnuue 3.

Ta6nuuya 3 — BlogKeT HEONPELENEHHOCTY U3MEpPeHUsi COMPOTUBI/IEHNsI rPajyvpyeMoro Tepmonpeo6pasoBaressi
COMpOTUBIIEHMS

o Bkrag, B cymmvapHyto
OLeHKa CTaHAaPTHOW HEONPeAEesIEHHOCTY, KoadhdwmuyieHT
VICTOUHIK HeompeenieHHocTM TVIN. pacrpeesieHvie, MeToavka pacyeTa B/MSHUA g;mm
CnyvaiiHble addpekTbl Npy 13- Tun A, HOPMasIbHOE pacnpefeneHne. 1 I/Iﬂ'blﬂ )
MepeHUn «Mb,2 m11-81
MNMoBepka n3mepuTenbHOW ycTa- Tun B. HopmanbHOe pacnpegesieHve. 1 N8IK)
HOBKM u(&M). 11.8.2
Paspellatolas cnocobHocTb 3- Tun B. paBHOMepHOe pacnpejeneHue, 1 vbl
MepUTENbHON YCTaHOBKM n&n). 11.8.3
Mepenag Temnepatyp no Beptu- Tun B. paBHOMepHOe pacrnpefeneHue. c2 CZ.(&N)

KasbHOW ocu paboyero o6bema  u(8fP1l). 11.8.4

Mepenag Temnepartyp no ropy- Tun B. paBHOMepHOe pacnpeeneHuve, c2 C2 u(Sfp2)
30HTa/IbHOM ocu paboyero 06bL- u fc). 11.8.4

ema (nMbo mexay KaHanamu B

6n0oke)

11.10 CyMMapHYyl CTaHAApTHY HeonpeaeneHHOCTb naMmepeHusi conpotusnenns TC ue(RK) oueHuBatot
no coopmyne

Mc{RK) =Ju2 (W -,)+u2(&*)+ u2(Sr,*)+Cfu2|S,fi)* C\u2(sfl . 20y

12
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11.11 CymmMapHyto cTaHAapTHYl0 HeonpegeneHHoOCcTb UC{R) u pacwumpeHHyto HeonpegeneHHocTb U no-
Bepkn TC B KaxAoW TeMnepaTypHOli TOYKe paccuMTbiBalOT No hopmysiam

uc(R)=JCfU? (<,)+Uf(R*); (21)

U = kuc(R), (22)
roe K — koapumumneHT oxeara.

11.12 Pe3ynbTaT NOBEPKU

Mpu K - 2 conpoTuB/ieHNe rpagyvpyemMoro Tepmonpeo6pasoBaTtenissi Npyu Temnepatype tx HaxoauTcs B
nHTepsane Rk(tx) U c BeposiTHOCTbIO 95 % B NpeanosioXeHUM HOpMasibHOro 3akoHa pacnpegeneHus. He-
onpegeneHHoCcTb noBepkn TC B eguHMLAxX TemnepaTypbl paccunTbiBaloT geneHnem U Ha KoadppuumneHT vyB-
cTBuUTEeNnbHOCTN C2.

12 PacueT pacluMpeHHOol HeonpeaeneHHOCTU NOBEPKU
TepmMonpeo6pa3oBaTesieii CONPOTUBEHUS B PENEPHON TOUKe

12.1 3HayeHMe TemnepaTypbl penepHoii Touku tfp 1 paclwmnpeHHas HeonpeaeneHHOCTb 3TOr0 3HAYEHUSA
U(tfp) 4onxHbI GbITb NpUBeAEHbl B CBMAETENLCTBE 06 aTTecTauuMm YyCTaHOBKM C amnysoil ana peanusayuu
penepHoii Toukn. CTaHAapPTHYO HeonpegeneHHOCTb TeMnepaTypbl U(tfp) paccunTbiBaoT No chopmyne
«% ) = U(tb V2. (23)
12.2 brogxeT HeonpeaeneHHOCTN N3MepPeHUA conpoTusieHns TC cocTaBNAOT aHanornyHo 11.8— 11.9.
CTaHAapTHYI HeonpeAeseHHOCTb, 06YC/IOB/IEHHYO CrlydaliHbIMU adphekTaMmmn Npu N3MepeHusx, paccymnTbl-
BatoT no oopmyne (16) kak CKO cpefHero 3HauyeHUs pe3ynbLTatoB n3mMepeHuii conpoTuneHus TC B penepHoii
Touke. CymMMapHylo cTaHfapTHYy HeonpegeneHHocTb UC(RK) paccumTbiBatioT no copmyne (20). B GogxeT
HeomnpeaesnieHHOCTU He BK/lOYaloT cTaH4apTHbie HeonpeaeneHHOCTU, 06YCNOBIEHHbIE BEPTUKA/IbHLIM U ropu-
30HTa/IbHbIM rpagneHTammn TemnepaTypbl B 6110Ke.

12.3 CymmapHyl0 CTaHAapTHYl0 HeonpeaesrieHHOCTb uc{pr) M paclwunpeHHylo HeomnpenesneHHOCTb Ufp
noeepku TC B penepHOi ToOUKe onpeaenisitoT no hopmynam:

= (24)

V]I—p** “*(**>). Q5>
roe K — koadppumumneHT oxeara.

12.4 Pe3ynbTaT NoBepKu

Mpun K = 2 3Ha4YeHne conpoTuB/eHUsa rpagyvpyemoro TC npu temnepatype tfp HaxoguTcs B nHTepBane
R, tU c BeposiTHOCTbIO 95 % B NpeAno/IOXeHUM HOPMasibHOTO 3akOHa pacnpefeneHns BeposiTHOCTU. He-
onpegeneHHocTb noeepkn TC B eAnHULax TeMnepaTypbl paccunTbiBaloT genennem U Ha kKoaduULMeHT vyB-
cTBuUTEeNIbHOCTU C2.

13 OchopmneHne pe3ynbLTaTtoB NOBEPKU

13.1 B npouecce NoBepKU NOBEPUTESNb AO/HKEH BECTU NPOTOKON MOBEPKU, BKAOUaOWmii B cebs cneny-
lowne gaHHble: HaMMeHoBaHue 1 Tun TC. cepuiiHbIili Homep TC (Mnun napTum TC), pabounii gnuana3oH Temmne-
patyp TC. ycrnoBHoe o603HayeHne HCX, HanMmeHOBaHMe 3aka3unka, faHHble N3MEPEHWIA, 3aK/Il0UYeHNe O rog-
HOCTW. AaTy NoBepkun, amuanio noseputens. [lonyckaroTCA KOMMNbIOTEPHbIE 3aNnUCU U XpaHeHuWe nNpoTokona
noBepKu.

13.2 Mpy NoMOXNTENbHbIX pe3y/ibTaTax NoBepKn Ha cooTeBeTcTBMe gonyckam no NOCT 6651 Ha kopnyc
TC HaHoCAT kNeimo nnn oopmMNAT CBMAETEIbLCTBO O MOBEPKE, B KOTOPOM YyKa3biBalOT HaMMeHOBaHue u
T1Mn TC. cepuiiHblii HoMep TC (unu naptum TC), pabouniti amana3oH Temnepatyp TC. yc/iloBHOe 0603HavYeHune
HCX. knacc gonycka v Cpok AeicTeus cBugeTenbcTBa. MNoanuck noeepuTens yA0CTOBEPSAOT OTTUCKOM MNo-
BEpPUTENIbHOIO Knelima.

13
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13.3 Mo cornacoBaHUo C 3aKa3yMKOM B CBUAETENIbCTBE O NOBEPKe A0MNYyCKaeTCAa yKasbiBaTb pe3ynbTaTbl
N3MepeHuit, Nnony4vyeHHble Npy NPoOBeAEeHUN NOBEPKU, N UX HeoNnpeaesleHHOCTb.

13.4 MNpwn nosepke, BKAOYawLeli B ceba rpagympoBkKy Tepmonpeo6pasoBaTesisi CONpPoTUBAEHUSA, Bblga-
10T CBUAETeNbCTBO O MOBEPKe, cogepxaliee cnegyloluime gaHHble:

- Tun TC. cepuiiHblii Homep TC (unn naptum TC), gnuanasoH Temneparyp;

- Tabnnuy 3HaveHui conpoTtuBneHns TC npu Bcex TemnepaTtypax rpagynpoBKu;

- pacluMpeHHY0 HeonpeaeneHHOCTb M3MepeHus conpoTusneHna TC B KaXAOW rpagynpoBOYHON Touke
NM60 B pas3/InyHbIX AMana3oHax TemnepaTyp:

- UHTepnoSILMOHHYIO 3aBUCMMOCTb COMPOTUB/EHNE — TemnepaTtypa, OnpefesieHHYl No pesysbTaTam
rpagyvpoBKM C yKazaHuem Bcex koachdunuymneHToB nonnHoma Kannengapa — BaH [to3eHa (KBA) nu6o MTLL-90;

- CpoOK AelicTBUA cBuaeTenbLCTBA.

- noAnNuCh 1 KNenMo noseputens.

13.5 MNpwu oTpuuaTenbHbIX pe3ybTaTtax MOBEPKN OTTUCK NOBEPUTEIbHOTO KAelMa racat uian aHHy/inpytoT
CBMAETeNIbCTBO O MOBEpPKe U BblAAT U3BeLLeHne 0 HeENPUrogHocTn TC € ykazaHUeM MpUymnH.

14
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MpunoxeHne A
(pekomeHayemoe)

MeToAunKa NOCTPOEHUS UHAWBUAYANbHOW 3aBUCMMOCTM CONPOTUB/NIeHUe — TemnepaTtypa
O715 NAaTUHOBBLIX TOpMONpeo6pa3oBartesieli CONPOTUB/IEHUS

A.1 I'papgyvpoBky TC 1 NOCTpOeHNE HANBUAYaIbHOWM 3aBMCMMOCTU COMPOTUB/IEHE — TeMnepaTypa NpoBOAAT Kak
COCTaBHY0 HYacCTb MOBEPKM A1 NAATUHOBLIX TC. Tpe60oBaHUA K TOYHOCTY KOTOPbIX OT/IMYatoTCs OT TpeboBaHwii FOCT 6651.

A.2 TpagyvpoBky TC NpoOBOAAT CANYEHMEM C 3Ta/IOHHBbIM TC B TepMocTaTax uim Kambparopax v naMmepeHnem
conpoTtnsneHns TC B penepHbIX TOUKax.

NMpumeyaHne — B npunoxeHnn I' npusBesieH NpMMep OLEHMBAHUA HeonpeaeneHHoCcTn rpagymposku TC B
Cyx06/104HOM KannbpaTope npu Temnepatype 400 “C.

A.3 1N NOCTPOeHMA UHANBUAYa/IbHO 3aBUCMMOCTM CONPOTMB/IEHNe — TeMnepaTtypa naatuHoBbIX TC NpYMeHsoT
[Be OCHOBHble Mogenu: doyHkumto KanneHgapa — Baw [toseHa (KB/) n metoanky MTLL-90. laHHbIE MOAeNV peasin3oBa-
Hbl B 6O/IbLUMHCTBE COBPEMEHHbLIX BTOPUYHbIX U3MEPUTE/bHBIX TepMOnpeo6pasoBaTesei.

A.4 Ana nnatmHoBbIX TC Mogenbio, Hanbosiee TOUHO peasin3yoLLein MeXAyHapoAHYO TeMNePaTypPHYHO LUKasly, CUK-
TaloT MeToanky MTLL-90. dyHkumsa KanneHgapa — BaH [to3eHa (chyHkuma KBJ) npeactasnsieT co6oli annpokcumMupy-
IOLLYIO0 MOJEe/b, KOTOpasi UMeeT HeyCTpaHMMOe CUCTeEMaTUYecKoe OTKI0HeHVe oT MTLL-90. orpaHuymBatoLee TOYHOCTb
M3MepeHus Temneparypbl MaatuHosbiM TC. CucTeMaTnyeckoe OTK/IOHeHMe dyHKUmMn KB ot MTLU-90 gns pasnmnyHbIxX
[Anana3oHoB Temrneparyp npeacraB/ieHo Ha pucyHke [. 1 npunoxeHns .

A.5 MocTpoeHne pyHKunn KanneHgapa — BaH [lo3eHa

A.5.1 dyHkums KB numeeT cnegyowmin Bua:
[na gnanasoHa Temnepatyp oT muHyc 200 “C go 0 *C:

R, = ApP ¢ A<e Bf2 ¢ C (/- 100’ C)*3. (A.1)
Ana pnanasoHa Temnepatyp ot 0 "C go 850 "C:
R, =Ro(1 + At + Bt2). (A.2)

rae R, — conpoTtnBneHve TC. Om. npu Temnepatype t "C;
Rg — conpoTtusneHve TC. OM. npu Temnepartype 0 “C.

[na onpepeneHus YeTblpex HeM3BECTHbIX KoadhdpuumeHToB RO, A, B. C B chopmynax (A.1). (A.2) HeobxoauMbI pe-
3ynbTaTbl rpagyvpoBku TC no kpaliHeli Mepe B Tpex Toukax Bbiwe 0 *C 1 B ogHol Touke Hmke 0 'C.

A.5.2 TOYHOCTb MHTEPMONSLMOHHOM (DYHKLMM 3aBUCUT OT HEOMNPeaEeNeHHOCTM rpaaympoBkn TC B TeMnepaTypHbIX
TOYKax, OT YMC/a TOYEK 1 MHTepBasia TeMnepaTtyp Mexay Toukamu.

A.5.3 MeTog nocTtpoeHns yHkumn KB, Npy MUHUMasIbHOM YMcie TeMnepaTypHbIX TOYEK PEKOMEHAYETCS UCMOb-
30BaTb TOMILKO Mpu rpagynpoeke TC B penepHbIX TOUKax M60 Npy rpagynpoBKe B BbICOKOCTAGUIbHOM XUAKOCTHOM Tep-
MoOCTarTe B y3KOM fuana3oHe TemnepaTtyp. PekomeHayeTca NpoBecTy rpadynposky npu temnepatype 0 'C v B ABYX TOYKax
pabouyero gvanasoHa Bbiwe 0 'C ¢ NPYMEPHO paBHbIM MHTEPBA/IOM Temnepatyp v nNpu TemnepaType HWHero npegena
TC. ecnu 3T0T Npegen Huxke 0 *C. HeonpeaeneHHOCTb M3MepPeHHOW TemMnepaTypbl GbICTPO BO3pacTaeT Npu aKCTpanoss-
LN UHTEPNOSIALMOHHOM dhyHKUMK. MO3TOMY 3KCTpanonaums gonyctuma He 6onee uem Ha 20 “C 3a npepesbl rpagyvpo-
BOYHOrO AnanasoHa.

A.5.4 Mpw ncnonb3osaHUn AN rpagymposkn TC KkannbpaTopoB Wi TepMOCTATOB B Anana3oHe Temnepartyp CBblille
300 "C pekomeHAyeTCs NPOBECTU rpalyvpoOBKYy He MeHee YeM B NATU TeMnepaTypHbIX TOYKax C MHTePBa/IOM He 6onee
50 "C. B gaHHOM C/lyYaB UHTEPMONALMOHHYIO (hyHKLMIO pacCUMTBIBAIOT C MOMOLLLIO annpoKcUMauMmn no MeToay HauMeHb-
LIMX KBaApaToB.

A.5.5 B gnanasoHe Temnepatyp ot 0 "C go 160 "C kpvBu3Ha pyHkummn KBJ, oveHb Mana. 019 nosny4veHus nHTep-
NONSILNOHHOW (PYHKLUMM PEKOMEHAYETCA MPUMEHATH B 3TOM AuMana3oHe 60/s1ee 3KOHOMUYHBIA MeToa MTLLU-90 (cm. A.6)
C UCMOMb30BaHVEM OAHOW rpagyvpoBOYHON ToukK, kpoMe 0 "C. Ha KOHLEe AuanasoHa M. eCn 3T0 HeobXoAuMO, 3aTem
annpoKCMMMPOBaTh NOJyYeHHbIV NOMHOM dhyHKLMe KBU.

A.6 MeTtog MTLL-90

A.6.1 MeTon NOCTPOEHUSA UHTEPMOJIALMOHHONM 3aBUCMMOCTU ANs1 NNaTMHOBLIX TC no MTLU-90 ocHoBaH Ha UCMNOJb-
30BaHUM ABYX CTaHAaPTHbIX (PYHKUMA OTHOCUTE/IbHBIX CONpoTMBAeHnn W/Top). onpefeneHHbIX B UHTepBasiax Temne-
patyp ot 13.8033 go 273,16 K n ot 0.01 *C go 961.78 "C v npeAcTaBAstOLMX COGOA NOIMHOMbI BbICOKUX CTENEHEN C
M3BeCTHbIMU KoaddpmupmeHTamm [1]:

12 IN(T90 / 273.16 K) *1.5
oT 13.8033 40 273.16 K: IN[Wf (F90)] =A) f £ A
t5 m

(A-3)
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[Tg0 /K - 754,15 f
J — ],

R .
oT0-C go 961.78 "C: W, {rooj) Eo4£cC, (A.4)

KO3(hhNLMEHTbI (PYHKLMIA MMEeloT crefytoLime 3HaYeHNs:

Aq=-2.13534729: CO = 2.78157254;
A, =3.1832472: C, = 1.64650916;
A2=-1.80143597; C2=-0.13714309;
A3=0.71727204; €3 =-0.00649767;
Ad=0.50344027; C4=-0.00234444;
A5=-0.61899395; C5 = 0.00511868;
AB =-0.05332322: C6 = 0.00187982:
A7 =0,28021362; C7=-0.00204472;
A8=0.10715224; Ca=-0.00046122;
Az = -0.29302865: C9 = 0.00045724.

A,0=0.04459872;
A,, =0.11868632;
A,2=-0.05248134;
A.6.2 OTHOCUTe/IbHOE COMPOTUB/IEHWE NaTMHoBOro TC Npu Temnepartype onpeaenstoT Kak OTHOLLeHWe Comnpo-
TUBMEHUA TEpMONpeobpasoBartesisi Npu Temrneparype K COMPOTMB/IEHNIO B TPOMHOI TOuKe BOAbI MO hopmysie
L, T90) = MTA0T 2K .-\6 K). (A5)

VIHTepnonsaumMoHHY0 3aBUCMMOCTb OTHOCUTENILHOIO CONPOTUB/eHNS TC OT TemMnepaTypbl PaCCUUTLIBAIOT KaK CyMMy
cTaHgapTHoW dyHKumm (A.3) nnm (A.4) n hyHKLMN OTKNOHEHUS No diopmyie

W TO0>= 1 A ) +/ILL, 190). (A.6)

Bua doyHkuun ANNTA0) onpeaeneH ANs Kaxaoro TemneparypHoro gnanasoHa MTLU-90 v npyBeaeH B Tabnuvue A.l.
KoadhdmupmeHTbl hyHKLUMM paccumTbiBalOT MO pe3ynbTartam rpagyvpoBKM B OCHOBHbIX penepHbIX Toukax MTLU-90. Mepe-
YeHb pernepHbIX TOYEK U 3HaYeHUs UX TeMmnepaTyp npuseneHsl B 6.5.1.

Ta6nuua Al— Bug dyHKUUM OTKIIOHEHUSI U TPafyVPOBOYHbIE TOUKM B Pa3/IMyHbIX AMana3oHax TemMnepatyp.

[vanasoH .Ms:MnepaTyp. rpa,qy_lr_gzjws:unue Bua BYHKLUM OTKNOHEHUS
-189,3442—0.01 Ar. Hp, TTB 3["7M)- 1]+ bWTso) - 1] 1nlliTao)
-38.8344—29.7646 Ha. TTB. Ga air"W -~ +bim T~-1]2
0.01—29.7646 TTB. Ga a[~Tm)-11]
0.01—156.5985 TTB. In AT M)-1]
0.01—231.928 TTB. In. Sn a[~rM)-1] +b[~r90)-1]2
0.01-419.527 TTB. Sn. Zn 3[W(Tag) - 1] ¢ bIWAT90) - 1]2
0.01-660.323 TTB. Sn.Zn.Al a[~Tm) - 1] + bW[TIQ~ IIMW tTgo)- 1]3
0.01—961.78 TTB. Sn.Zn.ALAg  aJ/ATA)- 1]+ LMLIM*) - 12* c[W [TA)-113+ d\M,Man)- W{660.323 *C)]2
NMpumMeuvaHune — BTabnmue NpyMeHeHbl creaytolye 0603HaUeHNs:

TTB — TpoliHaa Touyka BOAbl; HA — TpoWHasa Touka pTyTV; Ga — Touka niaB/ieHus ranns; In — Touka 3aTBep-
[eBaHnsA NHAMA: SN — Touka 3aTBepeBaHus 0/10Ba; Zn — Touka 3aTBepeBaHns UMHKa; Al — Todka 3aTBepesaHus
antoMuHUsA: AL — TouKa 3aTBepAeBaHus cepe6pa: a. b .c.d — koadhhmumeHTbl PyHKLUM OTKIOHEHNS.

A.6.3 [lonyckaeTcsi UCMOMb30BaTh A/ pacyeTa KoapULMEHTOB (OYHKLUMIA OTKIOHEHUS1 OTHOCKTES/IbHbIE COMPO-
TUB/IEHVISI. MOJTyYEHHbIE CMIMYEHVEM B TEPMOCTaTax C 3Ta/loHHbIM [06pasuoBbiM] TC B npegenax 3afjaHHOro AvanasoHa
Temnepatyp.
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MpunoxeHve b
(cnpaBoyHoe)

PekoMeHayeMble cpefbl A5 XUAKOCTHbIX TEPMOCTATOB

Tab6nunuya B.1 — Paboyas cpena B TepMocTaTax M xapakTepHbIi ANs Hee pabouunii Anana3oH Temnepatyp

Cpega [vana3oH TemnepaTyp B rpagycax Lienbcus

[anoreHcogepxaliuve yrnesofopoabl OT1-150 go-70
CuUIMKOHOBbIE Macna OT1-10 go 315
Jlerkne MuHepasibHble Macsa OT1-75 pgo 200
Boga OT 0 mo 95
GIT (Ga— 62%: In— 21.5 %;Sn — 16 %) Ot 15
Cyxue donongpl Ot 75 go 850
PacnnasneHHble conu OT 200 go 620
XXunpgkoe onoso Ot 315 pgo 540

NMpumeyaHne — GIT He 3akmnaeT npumepHO Ao 2000 'C. HO MOXeT NOBPeANTb HEKOTOopble MaTepuasbl, T. K.

cMaynBaeT MOBEPXHOCTb N CHUMAET C Hee okcuz,. ANOMUHWIA 1 cepebpo NnoABepratoTcs 3p03un Mea/IeHHO NPy KOMHAT-
Holi TemnepaType 1 6bICTPO Npu Temnepartype cBbiwe 100 ‘C. CTanb Mapok 304 1 316 MOXET HaXOAWUTLCA B KOHTaKTe
c GIT Ha Bo3ayxe npu 406 'C B TedyeHne 520 cyT 6e3 noBpexgeHnii. MakcnmasibHas TeMnepaTypa KOHTaKTa Co CTa/ibio
Mapok 304 n 316 gomkHa 6bITb 650 "C.
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MpunoxeHve B
(cnpaBo4HoE)

Mpumep OLEHKN pacliMpeHHO’ HeonpeeneHHOCT NOBEPKN TepMonpeo6pa3soBaTteneit
conpoTuBneHus knacca A npu Temnepartype 95 °C ¢ NpMMeHeHNEM XUAKOCTHOTO TepMocTaTa

B.1 iHdopmaLusi 0 noBepsieMoM Tepmonpeo6pasoBaTesie CONPOTUBIEHNS

Tepmonpeo6pa3oBaresib conpoTusieHns Tuna TCI. YcnoBHoe o603HayveHne HCX — Pt 100. Knacc A norOCT 6651.
Aonyck npu 95 "C +0.34 "C.

B.2 CpeacTBa U3MEPEHUIA, NCNONb3YEMbIe NpPU MOBEPKe

B.2.1 BogsiHoii TepmocTat

HectabunbHOCTb TemnepaTypbl =+0,02 °C.

HepaBHOMepHOCTb TemnepaTypbl B paboyem o6beme aF = +0.01 *C.

Fny6uHa norpyxexHus TC 350 mm.

B.2.2 3TasnoHHbI Tepmonpeo6pa3oBaTesib CONPOTUBIIEHUSA

PaclumpeHHan HeonpefesnieHHOCTb (MW foBepuTesibHas MOrPeLHOCTb NpU J0BePUTENIbHON BepoATHOCTU 95 %)
npu Temnepatype 100 *C U3= +0.12 *C (1/3 gonycka TC).

HecTabunbHOCTb 3a MeX/10eepoyHbIi MHTepBan aa = +0.05 “C.

B.2.3 MOCT NOCTOAHHOTO TOKa

MpeAen oCHOBHO AOMyCKaemMoli MorpeLwHocTn = +0.002 Om.

CKO pe3synbTarta n3mepeHuns conpotmerieHnss 100-omHoro TC B noBepoyHoli nabopatopun npy temnepartype 95 "C
°(rTab)= 0.005 Om.

B.3 BrogeT HeonpeaeneHHocTu

BrompkeT HeonpeeneHHOCTU U3MePeHUss TeMrnepaTtypbl B TepMocTate npefcTassieH B Tabnvue B.1. BrompkeT He-
onpefeneHHOCTN N3MepeHNss cConpoTmnBIeHns noBepsiemoro TC npeAcTaBneH B Tabnvue B.2.

Tab6nuuya B.1 — BlomkeT HeonpeaeneHHOCTN U3MepeHnNs TemMnepartypbl B TepmocTare

OLeHKa cTaHaapT-

VICTOYHVIK HeonpeeNleHHOCTU 1 MeToZ, pacyeTa HOIA HeonpeeneH- Koadbuupien Binap a cymmapHyto cran
HoCTU B/MSHUA [APTUYIO HeOoMpeaeieHHOCTb
CnyvaiiHble 3adpdhekTbl Npy n3mepeHun (Mo 0.0022 1/0.385 0.0058
nsaTM n3mepexuam) Mrlsh*) =
HectabunbHOCTb Temnepatypbl B TepmocTa- 0.0116 1 0.0116
Te 4y =[AcAl3
[pagynpoBKa 3Ta/IOHHOrO Tepmonpeobpaso- 0.06 1 0.06
Bartens u(6/,) = UJ2
AnekTpousmepuTenbHas yCcTaHoBKa 0.00067 1/0.385 0,0017
u(Sy =~ 3
HecTabnnbHOCTbL 3Ta/IOHHOTO TEepMONpeoo6- 0.0289 1 0.0289
pasoBarenisi 3a MeX/10eepoUHbli MHTepBas
uStT)=a jj3
CymMMmapHasi  CTaHgapTHas  HeornpefesieH- 0.068

HOCTb Temnepatypbl UELX), *C

Ta6nwunuya B.2— BlogpkeT HEONPeeNeHHOCTU N3MEPEHUsT CONMPOTUB/IEHVSI NMOBEPSIEMOTO TepMonpeo6pasoBaresis
COMpOTUBIEHMS

o Bknag, B cyMmvapHyto
VICTOYHVK HeonpeaeneHHoCTN Ouerka CTaHAAPTHOM KoadhdomumeHT BmsHmA CTaHOAPTHYHO Heorpe-
HeonpesesieHHOCTU [IENEHHOCTE
CnyvaiiHble 3heKTbl NpU U3MepeHUn 0.0022 1 0.0022

18



FOCT 8.461—2009
OKOHYaHve Tabnuupl B.2

B B
OueHka cTaHaapTHOMN knag BcymmapHyto

N CTOYHNK HeonpeaeneHHoCcTH HeonpeeneHHoCTH KoathdhnuyneHT BAnsaHuA cTaHAapTHY Heonpe-
AeNeHHOCTb
OnekTponsmMepuTesibHas yCTaHOBKa 0.00067 1 0.00067
«4**)=-V 3
Mepenap Temnepatypbl B paboyem 06b- 0.0058 0.385 0.0022

eme Ui,6tF) =a” 3

CymmapHas cTaHgapTHas HeonpeaeneH- 0.0032
HOCTb conpoTuBneHusa ad/?A, Om

B.4 PacyeT cyMMapHOW cTaHAapTHOW HeonpeAeneHHOCTU NoBEPKU
CyMMapHyto cTaHAapTHYHO HeonpeaesieHHOCTb MOBEPKWN paccumTbiBatoT no dhopmyne (21) npu C2 = 0.385 Om™C.

uJR) = 0.0262 Om.

B.5 PaclumpeHHasi HeonpeaeneHHOCTb NoBepKu

Mpu K = 2 paclumpeHHasi HeonpegeneHHocTb nosepkn U = 0,0524 OM. PaclumpeHHasi HeonpegeieHHOCTb MoBepKy
B TemnepaTypHOM 3kBuBasieHTe U, = 0.136 "C.

BbiBoA:

Komnnekc cpecTB NoBepku npurogeH Ansa nosepkn TC knacca A npy Temnepatype (95 + 3) °C (no 6.8 paclumpeH-
Has HeonpeaesieHHOCTb NOBEPKM A0/MKHA BbITb MO KpaliHell Mepe B ABa pa3a MeHblue gonycka nosepsieMbix TC). 3akto-
YeHne o rogHocTV TC AOMKHO 6bITb BblAAHO MPY YCIOBUN BbINO/THEHNS COOTHOLLEHWIA

<W -*HCA>+W "~ 5+[% (B-1)

(8.2)

rae /?7*(/,,) — cpepHee 3HayeHne conpoTmBrieHNs noBepsiemoro TC. Om:
IX— cpepHsia Temnepartypa, U3MepeHHasi aTa/IoHHbIM TC, *C;
KHcx<pa — 3HayeHne conpotmsneHua TC no HCX npu Temnepartype tx. Om;

U— paclumpeHHasi HeonpeeneHHOCTb pesy ibTaTa U3MepeHust conpoTreneHus TC. paBHas Ans faHHol na6opatopumn
0.0524 Owm;

Aat_ — yyBCcTBUTENBHOCTL TC No HCX npu Temnepartype 95 'C. paBHaa 0.385 OmMIC:

Ar,— ponyck TC no NOCT 6651 npu Temnepatype  “C.
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Mpunoxexune I
(cnpaBo4HoE)

Mpumep pacueta paclWMPEHHON HEONPeaeNeHHOCTY rTpagyupoBKM TepMonpeo6pasoBaresneli
conpoTuB/eHNss B CyXx06/104HOM TepmocTaTte npu Temnepatype 400 °C

1 Hpopmauumsa o rpagympyemMomMm TepmonpeobpasoBartesie CONpPoOTUBAEHNSA

Tepmonpeobpa3oBartenb conpoTmBneHns mogenn TE 065 Tuna Pt 100. dmpma Rosemount. agnameTp koprnyca
6.35 MM. o/1MHa norpyxaemotii yactu 350 mMm.
TpeboBaHUS K paclUMPEHHON HeonpeaeneHHOCTN n3mepeHuii Npy Temnepartype 400 *C: +0.46 "C.

.2 CpefcTBa U3MepeHunii, cnosib3yemble Npu rpagynpoBke

2.1 Cyxo61o4HbIli TepmocTaT Mogenv 9173. dmpma Hart Scientific:

- 6nok D npu Temnepatype 400 "C,

- HeCcTabUNbLHOCTbL TeMnepaTypbl B 6710ke B CTaLMOHapHOM pexume Aa. = +0.01 “C;

- nepenag Temnepatyp Mexay kaHanamu 61oxa (pagvasbHblii rpagueHT Temnepatypsbl) aF, =+0,025 *C;

- U3MEeHeHWe TemnepaTtypbl B U30TEPMUYECKON 30He 6/10ka (BepTUKaslbHbIA rpagveHT TemnepaTypbl Ha A/MHe
60 MM oT AHa KaHana ) aF7 = +0,25 *C;

- rny6uHa norpyxeHus TepMmonpeobpasosaresisi CONpoTuBeHns B 6510k TepMmocTaTa 203 MMm.

2.2 3TanoHHbIV TepMonpeobpaszoBaTesib CONPOTUBAEHNUs Tuna ATC-100 3-ro paspsiga. «BHUAM vm. 4.1, MeH-
Aeneesa», fOBepUTe/ibHas NOrpeLHOCTb NP A0BepUTebHOM BepoAaTHOCTN 95 % npu 420 “C U3 = +0,07 "C. HecTabu/b-
HOCTb 32 MEXMNOBEPOUHbIA MHTepBan a3 = +0,01 “C.

I".2.3 MocT nocTosiHHOro Toka «Super Thermometer 1590», coupma Hart Scientific. Mo cneundmvkaymm nsrotoButensi
0151 BXOAHOTO CONnpoTMBEHUst oT 25 Ao 400 OM npu UCnosib30BaHMU ONMopHO Mepbl 100 OM 1 U3MepUTENIBHOTO Toka 1 MA
OTHOCUTe/IbHast NOrpeLlHOCTb HOpMUpoBaHa kak 6 10 ~ (6 ppm), UTO NPUBOAUT K PacLLUMPEHHOW HeonpeaesieHHOCTN 13-
MepeHuii ansi conpoTmeieHnst 250 Om (cooTtBeTcTBytoLero 400 "C Us = £0.0015 Om.

CKO pesynbTata n3MepeHusi ConpoTuB/IEHNA B MOBepPOYHON nabopatopun «BHUAM um. [.U. Mengeneesa» gns
TC HOMUWHa/IbHbIM conpoTuBeHrem 100 Om npu Temnepatype 420 °C. paccuMTaHHOro no pesysbtatam 100 nsmepeHuin
B penepHoii Touke 3aTBepAeBaHNA LMHKa (BpemMsl MHTerprpoBaHns 12 ¢, BpeMsi Kaxgoro otcyeTa npu Asyx HanpaBieHusx
Toka 2 c), uf/feb) = 0.004 Om.

I.3 Pe3ynbTaTbl U3MepeHuii

OTa/IoHHBIN TepMonpeo6pasoBaTtesib conpoTuBeHnss ATC-100 Gbln NOAK/IIOYEH K OQHOMY U3 KaHasloB M3Mepu-
TEeNIbHOrO MOCTa, ¥ B NporpaMmy 6bU1 BBeAeHbI KO3(PMMLMEHTbI UHTEPMOJISILMOHHON 3aBMCMMOCTU COMPOTUBIEHNE —
Temnepatypa no MTLL-90. Takum o6pa3om. 3TC-100 perncTpuposan Temrepatypy kanuéparopa B rpagycax Lienscusi.
K apyromy kaHasty MocTa 6bi Nogk/toueH nosepsiemblii TC. Bpemsi MHTErpMpoBaHus 66110 yCTaHOB/IEHO Ha 12 c. Bpems
KaXKI0ro oTcueTa npuv AByX HanpaB/ieHNsIX Toka — Ha 2 ¢. TakuM 06pa3oM, Kaxablli pesynbTart, NpuBeaeHHbIV B Tabnvue,
NoJyyYeH Kak cpefiHee 3HaueHue U3 PesynbTaToB LIECTW M3MepeHuit. MpoBeaeH MonepeMeHHbIN OTCUET NokasaHwii ata-
NIOHHOTO ¥ noBepsieMoro TC. PesynbTaTbl NpyBeaeHsb! B Taénuue .1

Tab6nuua 1— Pe3ynbTaTbl U3MepeHwuii

Tepmonocc6p3soBaTens 3TC-100 TE 085 Pt 100
N3mepsieMas BennumMHa T, 'C R. Om
Pe3ynbTaTbl U3MepeHuii 400.0152 247.0673

400.0186 247.0692

400.0203 247.0705

400.0196 247.0689
CpepgHeapugmeTnyeckoe 3HayeHne 400.0184 247.0681
Aax—Amiv C 0.0051

.4 BrogxeT HeonpeAe/IeHHOCTU

BrogxeT HeonpeAeneHHOCTN N3MepeHust Temnepartypbl B 6/710ke npedcTasneH B Tabnuue In.2.
BrogxeT HeonpeaesieHHOCTU U3MEePEeHNs CONpoTuBeHNs nosBepsiemoro TC npeactasneH B Tabnuvue 3.
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Tabnuuya [.2— BogxeT HeonpeaeneHHOCTU N3MepeHuss Temneparypbl B 6/10ke

VICTOUHVIK HEONPEee/IeHHOCTM 1 METOZ, pacdeTa

CnyyaiiHble adphekTbl Npy n3MepeHun (Mo LWeCTr us-
MepeHusam) ris B) =

HecTabunbHOCTb TemnepaTtypbl B 6/10ke

"<'>e (Ux-*miny2[

IpagyvpoBka aTanoHHoro TC u(/a) = UJ2
OneKTponsmepuTenbHasa ycTtaHoBKa (Nno cneumdmka-
umn) u<&rs) = UJ2

HectabunbHocTb aTanoHHoro TC a(6/x) = aa3

CyMMapHasi cTaHfjapTHas HeonpefeneHHOCTb u3sme-
peHus Temnepatypbl UMX). 'C

OLeHKa CTaHAAPTHOM
HeonpeaesieHHOCTU

0.0016

0,0015

0.035
0.0008

0.0058

KoadhdwiupieHT

B/MAHNA

1/0.35

1/0.35

0.036

FOCT 8.461—2009

Bz, a CyMMapHyto
CTaHIAPTHYIO
HeOrpeaeseHHoOCTb

0.0047

0.0015

0.035
0.0023

0.0058

Ta6nuuya .3— BlOMpKET HEONPEAENEHHOCT U3MEPEHMST COMPOTUB/IEHUS NMOBEPSIEMOrO TEPMOIPBO6GpasoBaTess

VICTOUHMK HeoMpeaeieHHOCTU

CnyuyaiiHble adhdekTbl Npy U3MepeHUn (No LIecTn mns-
mepeHusm) u(rigb_B) = u(rtab)lj&

OnekTpon3mMepuTenibHas ycTaHoBka o(SrA = UJ2
Mepenag TemnepaTyp No BepTVKanbHOl ocn

=9p,Y3
Mepenag TemnepaTyp Mexay kaHanamu B 6510ke
uiS/p2) =a«y3

CyMMapHasi CTaHAapTHas HeonpeaeeHHOCTb Comnpo-
TrBnexus Uuc(RK). Om

.5 PacueT cymMmapHoii cTaHaapTHOM HeonpeaesieHHOCTU rPasypoBKU

OLeHKa CTaHaapTHOM
HeonpesesieHHOCTU

0.0016

0.0008
0,1471

0.01471

KoaddwupmeHt

BAHNA

0.35

0.35

0.0518

Brriaz, a CyMMapHyto
CTaHOAPTHYHO
HeonpeaesieHHOCTb

0.0016

0.0008
0.0515

0.0051

CyMMapHyto CTaHAapTHYO HeonpeaeIeHHOCTb rPaflyMpoBKM paccymTbIBatoT no dpopmyrne (19) npu C2=0.350mIC.

uJR) = 0.0532 Om.

I.6 PaclunpeHHas HeonpeaeeHHOCTb FPasyvpoOBKN U pe3y/ibTaTt rpasympoBKu

Mpn K = 2 pacwmpeHHas HeonpefeneHHoCcTb rpagyvposku U = 0.1064 Om. B TemnepaTypHOM 3KBUBasIeHTe

U, =0.304 "C.
BbiBoa:

ConpoTusneHue rpagynpyemoro TC npu TemnepaType 400.02 "C HaxoauTcs B UHTepBasie (247.068 + 0,106) Om ¢
BEPOATHOCTLIO 95 % B NPefnosioXeHnn HOPMasibHOro 3akoHa pacrnpefesnieHns BepOosATHOCTU. PacluvpeHHan Heonpege-
NIeHHOCTb rpafyMpoBKM repMornpeobpa3oBartesnisi COnpoTUB/IEHNA B TemnepaTypHOM 3KBMBasleHTe cocTasnseT 0,30 "C.
4YTO COOTBETCTBYET TPebGOBaHUAM K pacluMpeHHOl HeonpeaenieHHOCTU U3MepPeHNst TeMnepatypbl TepMonpeobpasoBare-

nem conpoTtuenieHus TE 065 Pt 100 npw 400 "C.
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MpunoxeHue [
(cnpaBoyHoe)

OTKNOHOHME 3aBUCUMOCTY KannoHgapa — BaH [jlo3eHa OT cTaHAApPTHOW pyHKUMM MTLLU-90
B pas/iMuyHbIX AvanasoHax temnepaTtyp

61, "C

PucyHok [1.1 — OTK/IOHeHUe 3aBUCUMOCTM KanneHaapa — BaH [ilo3eHa oT cTaHAapTHOW dpyHkumm MTLU-90
B pas/IMYHbIX AnanasoHax Temneparyp
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Bubnnorpadusa

MexayHapogHas TemnepartypHas wkana. 1990 r. (The International Temperature Scale of 1990) (TekCT ony6/nKo-

BaH: Metrologia. 1990. v. 27. pp. 3—10)

PekomeHgauuv no
MEXrocyapCTBEHHO CTaHAapTM3aLMn
PMI43—2001

CraHgapT EBponeiickoii accoupaumm
rno akkpeguTauum naéopatopuii
EA-4/02

CraHgapT ACTM E 644-04

CraHpapT EBponeiickoii accouunaumm
no akkpeauTtaumm nabopatopuin EA—
10/13 (npunoxeHue B)

locyfapcTBeHHasi crcTeMa o6ecneyeHust eaMHCTBA U3MEPEHWit. Mprme-
HeHue «PyKOBOZCTBA MO BbIP&XEHWIO HEOMPEAEIEHHOCTU U3MEPEHN».

BblpaxkeHve HeonpeAeneHHOCTN U3MepeHus npy Kaimbposke (Expres-
sion of the Uncertainty of Measurement in Calibration)

CTaHAapTHble METOAbI WCMbITaHWi ANsi NPOMBbILLIEHHBIX TEPMOSIPE0s-
pasoBarenein conpoTuBneHms (Standard Test Methods for Testing Indus-
trial Resistance Thermometers)

PykoBOACTBO MO Ka/IMGPOBKe TemmnepaTypHbIX KavbpaTopos, Mpuo-
XeHune B: PekomeHgaumm nNo MCMnosib30BaHUIO TeMMepaTypHbIX Kambpa-
TopoB (Guidelines on the calibrations of temperature block calibrators.
Annex B: Recommendations for the use of temperature block calibrators)

JononHuTtensHasn nHopmaums Kk MexayHapoaHoi TemnepatypHoii wkase 1990 r. (Supplementary infontiation for
the International Temperature Scale of 1990). fOKyMeHT MexayHapoaHoro 6topo mep 1 Becos 1990 r.
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