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Mpepgucnosune

Lienn v npuHumnel cTaHgapTm3anum B Poccuiickoin @egepaummn yctaHoBneHbl ®egepasnbHbiM 3akOHOM OT
27 neka6bps 2002 r. No 184-d3 «O TexXHUYECKOM perynvpoBaHuu», a npasuia NpYMeHeHNs HaunoHaNbHbIX
cTaHgapToB Poccuiickoii ®egepaumm — TOCT P 1.0—2004 «CTtaHaapTusauma B Poccuiickoli ®egepaunu.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 PABPABOTAH ®epepanbHbiM roCyAapCTBEHHbIM YHUTApPHbIM nNpeanpusatuem «Bcepoccuiickuii
Hay4HOo-MccnenoBaTeNbCKUA UHCTUTYT MeTposiorun um. 1.1. Mengeneesa» (®ryrn «BHUUM um. 4.U. MeHae-
neesa») n ®efepasibHbIM rOCYyAapCTBEHHLIM YHUTAPHBIM NpeanpuaTuem «Bcepoccuiicknini HayuHo-nccneno-
BaTeNbCKUA MHCTUTYT METPoNormyeckoli cnyxoébi» («BHUMUMC»)

2 BHECEH YnpasneHuem meTtponornn ®egepasibHOro areHTcTea No TeXHUYECKOMY perysimpoBaHuio u
MeTposaornu

3 YTBEPXAEH W BBEEH B JEWCTBWE Mpukazom ®eaepansHOro areHTCTea no TeXHUYeckomy
perynumpoBaHuio u MeTposnorum ot 27 aekabps 2006 r. Ne 344-cT

4 BBEJEH BMNEPBbIE

NHdopmauns 06 u3MeHeHNAX KHACT oA eMy CTaHAapTy ny611KyeTCA B eXerojHo n3gaBaeMoM yka-
3aTene «HaynoHanbHble CTaHAapThi», @ TEKCT U3MEHEHWA U NONPaBOK —B eXeMeCAYHO M3AaBaeMblX
MH(OpPMaLMOHHbIXYKa3aTenax «kHaunoHanblWB cTaHfapThl». B ciyyaBnepecMoTpa (3aMeHbl) UM 0T Me-
HblHacT oA erocTanjapTa cooTBeTCTBYLee yBeAoOMIeHNe 6yaeT ony6/IMKOBAHO BEXEMECAYHO n3a-
BAEMOM UH( OPMaLMOHHOM yKa3aTene «HalumoHanbHble CTaHAapThi». COOTBETCTBYOWasA nHpopmaLms.
YBEflOM/IEHNe N TeKCT bl pa3Mellao TCA Takxe B UHPOPMALMOHHOI cucTeme 061 ero nofb3oBaHNa — Ha
ohuumnanbHOM caliTe defepanbHOroareHTCTBANO TEXHNYECKOMYPEry1MpoBaHuio U MeTPonorun BceTn
NHTepHeT

HacTosiuii ctTaHgapT He MOXeT GbiTb MNO/IHOCTLIO UM YACTUYHO BOCMPOW3BEAEH, TUPAXUPOBAH U pac-
NPOCTpaHEH B KaYecTBe ohuLManbHOro n3ganus 6e3 paspellenns defepasbHOr0 areHTCTBa No TeXHUYECKO-
MY perysimpoBaHuio U METPOJIOTM
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HALULMOHAMbHBLINR CTAHAAPT POCCUWNCKOMWN GELEPALUMN

FocypapcTBeHHas cucTeMa o6ecneyeHns eANHCTBA U3MepeHUii
TEPMOMETPbI CONPOTUB/TIEHUA N3 MNATUHbI, MEAW N HNKENA
MeToauka noBepku

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

fNata BBepgeHns — 2008—01—01

1 O6nacTb NpUMeEHeHUS

HacToswuini ctaHgapT pacnpocTpaHseTcs Ha TepMOMETpbl CconpoTuBneHus (ganee — TC) no
FOCTP 8.625. npegHasHayeHHble 415 u3mepeHns temnepatypbl oT MuHyc 200 °C go natoc 850 eC nnn Byac-
TV faHHOro AvanasoHa, U ycTaHaB/vMBaeT METOANKY UX MEPBUYHON 1 Nepuoanyeckoli nosepok. B cooTseT-
CTBUY C HACTOSALLUM CTaHAAPTOM MOTYT ObITb MOBEPEHBI TAKXE YYBCTBUTE/IbHbIE 3/1IeMEHTbI (anee — Y3)TC,
1cnonb3yemble B ka4ecTBe CPeACTB U3MEPEHU TeMnepaTypsbl.

MeToauka NoCTPOeHNA UHANBUAYANIbHOW 3aBUCUMOCTM CONPOTUBNEHNE — TemnepaTypa ansa TC. Tpe-
60BaHUS K TOUHOCTW KOTOPbIX OT/IM4atTcs oT TpeboBaHuii FOCT P 8.625. npuBefeHa B NpuioxeHun A.

3HayeHns TemnepaTypbl B HacTOALWEM CTaHAapTe COOTBETCTBYHOT MexAyHapo4HOW TemnepaTypHOW
wkane 1990 r. MTLLU-90[1].

2 HopmaTuBHbIE CCbINIKK

B HacTosfLem cTaHAapTe UCNONb30BaHbl HOPMATUBHbIE CChIJIKM Ha Cneaytolme cTaHaapTbl:
FOCT P 8.625—2006 TepMOMeETpbl CONPOTUBAEHUA U3 NNATUHbI, Meaun u Hukens. O6Lne TexHnyec-
Kne TpeboBaHUs 1 MeToAbl UCTbITaHW

FOCT 12.2.007.0—75 Cuctema cTaHgapToB 6e3onacHocTv Tpyga. M3genvs anekTpoTexHUYeckue.
O6wume TpeboBaHna 6e3onacHOCTU

NMpumeyaHune — MNpu NONb30BAHNN HACTOALWMM CTaHAAPTOM Lienecoo6pas3Ho NpoBepuTh AelicTBUE CCbINoY-
HbIX CTaH4apTOB B WH(OPMALMOHHOW cucTeMe 06LLero nonb3oBaHWUs — Ha oguumanbHoM caiite ®epepanbHoro
areHTCTBa MO TEXHUYECKOMY PEry/IMPOBaHNI0 U METPOOTUN B CETU VIHTEPHET UW N0 eXeroAHo n3faBaeMomy ykasaTesto
«HauuoHanbHble CTaHAAPTbI», KOTOPbI ONY6AMKOBAH NO COCTOSIHUIO Ha 1 SHBaps TeKyLLero roaa, 1 no COOTBETCTBYIOL UM
exemMeCsAYHO n3faBaeMbiM WH(OPMALMOHHBIM yKa3aTensaM, ony6/IMKOBaHHbIM B TeKyLeM rogy. ECnn cCbinouHbIli cTaH-
[LapT 3aMeHeH (M3MEeHEeH), TO NMPU NOMb30BaHUM HACTOAWMM CTAHAAPTOM CheayeT PyKOBOACTBOBATLCS 3aMeHsoLUM
(M3MeHeHHbIMCTaHA4apTOM. ECin CCbINOYHBINA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO NOJI0XeHWe, B KOTOPOM AiaHa CCbinka Ha
Hero, NPUMEeHSIETCS B YaCTK, He 3aTparnBatlLLeii 3Ty CCbIKy.

3 TepmMuHbl 1 onpepeneHus

B HacTosLWEeM cTaHAapTe npuMeHeHbl TepMuHbl No FOCT P 8.625, a Takxe criefytoLine TepMuHbI C COOT-
BETCTBYHOLLMMY ONpefeneHnamMu:

3.1 nosepka TepMomMeTpa CONPOTUBIEHNA: YCTaHOBNEHNe NpUrogqHocTy TC K MPUMEHEHUIO HA OCHO-
BaHWWN KOHTPOIA COOTBETCTBUSA OCHOBHbIX XapakTepucTuk Tpe6osaHusaM, yctaHosneHHbIM FOCT P 8.625 ntex-
HUYECKVMU [OKYMEeHTaMmn U3roToBUTENS.

M3paHne opuynanbHoe
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3.2 rpagyvpoBka TepmomeTpa conpoTuBneHus: OnpegeneHve conpoTueneHns TC Npu HECKONbKNX
3a/1aHHbIX 3HAYEeHVAX Temnepartypbl (B rpalyvpoBOUHbIX TOUKaX) B LieNIX NOCTPOEHNA UHANBUAYaNbHO 3aBU-
CUMOCTU CONpOTUBAEeHMs TC OT TemnepaTypbl.

3.3 aTanoHHbI [06pa3uoBbIii] TepMmomeTp: TepmomeTp N0b60oro Tuna (TepMomMeTp CONPOTUBAEHMS,
TEPMO3/1eKTPUYEeCKUii NpeobpasoBaTesb, XUAKOCTHbIA CTEKNAHHbI TEpMOMETP W T. A.), NOBEPEHHbIA nyTeM
npsimoii v onocpefoBaHHO Nepefayn pasmepa evHNULbl OT FOCYAapCTBEHHOTO NEPBUYHOIO 3TasIoHa ean-
HULbI TeMMepaTypbl M UCNOMb3yeMblit Ana nosepku TC.

3.4 TepmocTaT: YCTpPOICTBO ANA BOCNPOM3BEAEHUS U NOAAEPXKAHNA TeMnepaTypbl B onpeaeneHHoOM
o6beme C HOPMUPOBAHHOI O HOPOAHOCTLIO B MPOCTPAHCTBE M CTABUbHOCTHIO BO BPEMEHN.

3.5 kanubpatop: TepmocTar, CHabXeHHbIA BCTPOEHHbIM 3Ta/I0HHbIM [06pa3L0BbIM] TEPMOMETPOM 1
AuCneeM 4ns 0TcYeTa 3HaYeHWin BOCNPOM3BOAUMON TeMnepaTypsbl.

MpumevaHunsa

1 TepmocTaTbl nKkanubépaTopsl NoApas3AensaioT B 3aBUCUMOCTY OT BUAA TEPMOCTATUPYEMOIi cpefibl Ha XUAKOCTHbIE,
CyX06/104Hble U hrilonaHbIe.

2 Kanub6paTtopbl MOryT 6bITb UCMO/b30BaHbI KAk TEpMOCTaThl 47151 NOBEPKU TC CIMYEHUEM C BHELLHUM 3TaSIOHHbIM
[06pa3LoBbIM] TEPMOMETPOM.

3.6 penepHas Touka: Temneparypa, xapakTepu3syoLLiasi COCTOsIHMEe PaBHOBECHS Pas/INyHbIX a3 umc-
ThIX BELLECTB UM CMECU UUCTbIX BELLECTB.

3.7 HeonpeAeneHHOCTbL U3MepeHuii: MapameTp, CBSA3aHHbI C pe3ybTaToM U3MepeHuii uxapakTepu-
3ytoLWuii paccesiHve 3HaueHuid, KoTopble MoK 6Gbl 6bITb 060CHOBAHHO NPUMUCaHbl U3MEPSIEMO BENMUMHE.

MpumevyaHuns

1 TepmuHbl no 3.7—3.10 cooTBeTCTBYIOT PMI 43 [2] 1 cTaHpapTy EA-4/02J3).

2 ConocTtaBneHue HeonpegeneHHoCTU U3MepeHnii 1 OLeHOK XapakTepuCcTUK NOrpeLHocT — B COOTBETCTBUU C
PMI 43(2].

3.8 cTaHfapTHasa HeonpeAeneHHOCTb U: HeonpefeneHHOCTb pesybTaTa MU3MEepPEeHUin, BblpaXeHHas
Kak cpefHee kBagpatuyeckoe oTknoHeHune (CKO).

MpumeyaHune — PasnuyaloT gBa MeToja OLEeHNBaHNA CTaHAAPTHON HeonpeAeneHHOCTN: «Mo Tuny A* un «no
TMny B»:

- MeTof OueHWBaHUA Mo TUNY A — OLEeHMBaHNe HeonpeaeneHHOCTN NyTeM CTaTUCTUYECKOro aHann3a pe3ynbTaTos
MHOTOKPaTHbIX U3MEPEHWIA:

- MeTof OLeHMBaHUA No TNy B — oueHnBaHne HeonpeeneHHOCTN NHbIM, YeM CTaTUYeCKUii aHann3 pesynbTaTos
n3MepeHnii.cnocobom.

3.9 cymmapHas cTaHfapTHasi HeonpegeneHHocTb”: CTaHaapTHas HeonpeeNeHHOCTL pesynbTara
M3MEPEHWIA, MOSTYYEHHOTO YepPEe3 3HAUEHWSI APYTUX BESIMUMH, PaBHAs MOIOXNTENIbHOMY KBaAPATHOMY KOPHIO
CYMMbI U/IEHOB, SABSIIOLLMXCSA AUCNEPCUSMMI UM KOBApUALMSAIMU 3TUX APYTUX BENNUYNH, B3BELIEHHbLIMU B COOT-
BETCTBUW C TEM, KaK pe3y/ibTaT U3MeHsIeTCs Npu U3MEHEHUN 3TUX BEINUNH.

MpumeuyaHue — CymmapHas cTaHgapTHasi HEONPELENEHHOCTb U3MEPEeHUs CONPOTUBEHNsT (TEMNepaTypbl),
OLEeHMBaeMasi B COOTBETCTBMM C HACTOSAILLMM CTaHAAPTOM, paBHa KBaApPaTHOMY KOPHIO U3 CYMMbl KBafpaToB CTaHAapPTHbIX
HeonpezeneHHocTel, BXOAALMX B 6I04KeT HeonpeseneHHOCT N3MepeHuii.

3.10 pacwupeHHasa HeonpegeneHHocTb U: BennumHa, onpegenstolwias nHTepsas BOKPYr pesysibtara
M3MepeHunii, B npegenax KoToporo HaxoauTcst 60/bLIast YacTb 3HAUYEHWI, C 4OCTATOYHbIM OCHOBAHUEM MOTY-
LWKMX ObITb MPUANCAHHBLIMY N3MEpPSEMOli BENNYNHE.

MpruMeyaHne — PaclWMpeHHY0 HeonpeaeneHHOCTb PaCcCUUTLIBAT YMHOXEHWEM CyMMapHol cTaHAapTHON
HeonpegeneHHOCTH Ha KO3 huLMeHT oxBaTa K. KOTOPbIA B HACTOSALWEM CTaHAapTe NPUHAT paBHbIM ABYM (A =2) B Nnpeano-
NIOXXEHUV HOPMasIbHOCTW 3aKoHa pacnpefenieHns BO3MOXHbIX 3HaYeHuli n3MepsemMoli BeNIMUMHbI NPy OBEPUTENLHON Be-
posaTHocTh P - 0.95.

3.11 HeonpefeneHHOCTb NOBEPKN TepMOMeETpa CONPOTUBAEHUA: HeonpeaeneHHOCTb pesynbTara
nsMepeHus conpotuenenns TC npu 3afaHHoi TemnepaType (B rpagyvpoBOYHON TOUKE).

MpumeyaHune — HeonpeaeneHHocTb noBepkn TC B AuanasoHe TeMnepatyp — MakcMManbHasi U3 Heonpege-
NIEHHOCTEN Pe3y/nbTaToB U3MEPEHUst CONPOTUB/IeHUs TC BO BCeX rpalyMpoBOYHbIX TOUKaxX B Npesesnax AnanasoHa.

3.12 6loaXeT HeonpeaeneHHOCTU naMepeHuii: CBogHas Tabnmua cCocTaBAoLWMX CYMMapHOii CTaH-
[lapTHOI HeonpeaeneHHOCT U3MEPEHNIA.
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3.13 HecTabMIbHOCTb 3TANIOHHOTO [06pa3L0BOro] TEPMOMETPA 38 MEXNOBEPOYUHbI/i MHTepBan:
M3MeHeHWe conpoTUB/EHNs TepMOMETPa B TeMnepaTypHOM 3KBUBA/IEHTE Npu TeMnepartype TPONHON TOUKM
BOJpI 32 MHTEpPBas BPEMEHW MEXAY ABYMS NOC/NeA0BaTENbHBIMU NOBEPKaMMU.

4 O6uwme nonoxeHus

4.1 TC nopgsepratoT NEPBUYHOW 1 NEPUOLMYECKON NOBEPKaM B akKpeAWTOBaHHbIX B YCTAHOB/IEHHOM
nopsake nosepoyHbIx nabopatopusax. MepBrYHYI NOBEPKY COBMELLAIOT C NPUeMOCAaTOYHbIMU UCTbITAHUAMU
TC, ecnu ee BbINOMHAIT B akKpeAMTOBaHHOW Ha npasBo MNpoOBeAeHMs MOBepku nabopatopuu npeanpus-
TMA-N3rotosuTens. MNepmognYHoCTbL NOBEPKK, yCTaHaBIMBaeMas TEXHUYECKUMU AOKyMeHTaMu Ha TC KOHKpeT-
HOro TUna, 3aBUCUT OT CTabuNbHOCTN TC 1 YCNOBUIA ero aKkcnayaTauuu.

4.2 Toeepka TC Ha cooTBeTcTBUE TpeboBaHuaM MTOCT P 8.625 gomkHa BkIYaTb B ce65 NpoBepKy
OTK/IOHEHWA 3aBNCUMOCTUN CONPOTHBAEHNe — TemnepaTtypa TC 0T HOMUHaIbHOM CTaTUYeCKON XapakTepucTu-
kn (HCX). MepeyeHb onepawuii noBepku NnpueeeH B pasgene 5.

4.3 T'papgynpoBky TC B HECKONbKNX rPafyMpOBOYHbIX TOYKaX B LiefIX NOCTPOEHNA UHAMBUAYATbHOW
3aBUCMMOCTU CONPOTUB/IEHNE — TeMMnepaTypa NnpoBOAAT KaK COCTaBHY0 YaCcTb NOBEPKMN 418 NNATUHOBLIX TC,
TpeboBaHUA K TOYHOCTU KOTOPbIX OTAMYatTca oT TpebosaHuii TOCT P 8.625. PekomeHgyemas meTofuka
NOCTPOEHNA MHAVBUAYaNLHOV 3aBUCMMOCTU COMPOTUB/IEHNE — TeMMepaTypa npuBeeHa B NPUIoXKeHnn A.

4.4 Tepuogunueckas nosepka TC. LeMOHTaX KOTOPbIX HEBO3MOXEH UMK HeXxenateneH, MoXeT 6bITb OCy-
LiecTBNEHa NO cneunanbHO pa3paboTaHHbIM Y yTBEPXAEHHbBIM B yCTAHOBMIEHHOM NOPsiiKe MeToAVKaM, BK/IO-
YyawLwmm B ceb51 KOMMNbIOTEPHbI MHOronapameTpUYecknini cpaBHUTENbHBIA aHanu3 nokasaHuii rpynnel TC B
npotiecce akcnayarauuu, cpaBHeHne TC B yC/10BUAX 3KCnyaraym ¢ BpeMeHHO BMOHTMPOBAHHbLIM B U3Mepu-
TeNbHbI KaHan 3TaIoHHbIM TEPMOMETPOM U T. N. MeToapb! 6€34EeMOHTaXHO NOBEPKN HACTOALLMIA CTaHAAPT He
paccmarpuBaerT.

5 Onepauuu NoBepKu

Mpu NpoBeieHUM NOBEPKU BbINOJTHAIOT onepaumu, ykasaHHbole B Tabnuue 1.

Tab6nuuya 1— Onepayum noBepku

Mopgpasgen O6sa3artenbHOCTbL NPOBEAEHNS
Pasnen, nopazsien HacTosLLero noBepKku
HavmeHoBaHve onepavmn FOCT P 8.625
(TpecoBarius) (MeToayKa) NepBUYHOM  MepUoaMUeckol
BHELHN/ A OCMOTP, MpoBepka MapkupoBKU W 9
10.1 *
KOMMAEKTHOCTN 10
MpoBepka 3M1eKTPUYECKOro COonpoTUBEHUSA
" 6.3 10.2 * *
nsonauun TC npu Temnepartype (20r 5) "C
MpoBepka OTKNOHEeHNs conpoTusneHus TC ot
HCX npu TemnepaType B gnanasoHe oT -5 *C go 5.5.5.6 10.3 *
+30 °C
MpoBepka OoTKNOHeHUs conpoTusneHna TC ot
HCX npu TemnepaType B gnanasoHe oT 90 *C go 5.5.5.6 10.4 *

103 ‘C

MpumeyvaHunsa

1 YeTsBepTylo onepauyuto NnpoBogAT Tobko Ana TC knaccos AA. A n B.

2 [o cornacoBaHWio C 3aKa3vyuMkOM MpoBepka OTK/OHeHWs conpotuBnenus TC oT HCX moxeT 6biTb NpoBefeHa
Takxke B [ONOMHUTENbHbIX TeMnepaTypHbIX TOYKax, Hanpumep nNpu TemnepaTtypax BEPXHEro W HWKHero npeaesnos
AvanasoHa U3mMepeHuii.

6 CpepacrtBa NoBeEPKU

6.1 [Ana nosepkn TC NpUMEHSAIOT cneaylole OCHOBHbIE CPpeCcTBa NOBEPKU:
- 3TasIoHHble (06pasL0Bbie) TEPMOMETPbI;

- TepmocTarhbl:

- Kanmbpatopsl;

- YCTaHOBKM ANA peanusaLlmm penepHbIX ToYek;
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- Npubopsbl ANs n3mepeHns conpoTmueneHns TC n pernctpanumn nokasaHuin aTasioHHbIX TC;

- npubopbl AN U3IMEPEHUSA S1EKTPUYECKOTO CONPOTUBAEHUSA U30ALUN MEXY BbiBOAAMUN 1 3aLLUTHLIM
Kopnycom TC.

6.2 BcnomoratenbHoe 060pyAoBaHue, Takoe Kak LWTaTuBbl, 3alUTHbIe 3KpaHbl, 3aLiUTHbIE 0YKK, nep-
YyaTku. CTEKNAHHbIE U KBapLeBble NPobupku, cocyasl [boapa nT. f1., LO/KHO 6bITb UCMONL30BAHO NPU HEO6XO0-
avmMoctn ana obecnevyeHus ypo6ctBa M 6e€30MacHOCTV MPOBEAEHUS W3MEPEHW U B COOTBETCTBUM C
WHCTPYKLUUSIMU MO NPYMEHEHUIO CPEeACTB M3MEPEHMNIA KOHKPETHbIX TUMOB.

6.3 3TanoHHble [06pa3LoBbie] TEPMOMETPbLI CONPOTUBIEHUSA

JomKHbl 6bITb MCNOb30BaHbl OTEYEeCTBEHHbIE U MMNOPTHble TC, BHeCeHHble B OCYAapCTBEHHbI
peecTp cpeAcTB U3MepeHuin Poccuiickoin degepaunv n nverolmne AelicTByOLWNE CBUAETENLCTBA O NOBEPKE,
paclmpeHHas HeonpeAenieHHOCTb rpafyvpoBKN KOTOPbLIX, Yka3aHHas B CBUAETE/LCTBE O Nosepke (U/n B HOp-
MaTUBHO-TEXHNYECKUX AOKYMEHTaX), He npeBsblwaeT 1/3 gonycka nosepsieMbix TC npu TemnepaTtypax nosep-
Kn. BaXKHOM xapakTepmncTmkoli npu Bbibope 3TanoHHOro TC ABNASETCA ero HecTabuIbHOCTb 3a MEeXMOBEPOUHbIi
WHTepBas, yunTbiBaemas npu pacueTe pacluMpeHHOR HeonpeaeneHHOCTU NOBEPKU.

MpumevaHne — Ecnn B cBUfeTensCTBE O NOBEPKe 3TasioHHoro TC ykasaHa foBepuTesibHasi NnorpelHocTb
npu oBepuTenbHOW BepoATHOCT 95%. TO OHa He Ao/MKHa npeBbiwaTtb 1/3 gonycka nosepsembix TC.

6.4 TepmocTaThl U KanubpaTopsbl

6.4.1 Ansa nosepku TC AOMKHbI ObITb MPUMEHEHbI XUAKOCTHbIE NEepenvBHbIe TEPMOCTaTbl UAW XNAKOCT-
Hble ¥ noKHble TepMocTaTbl APYrMX TWNOB, UMeloWMe AelicTBylollee CBUAETENbCTBO O NOBEPKE WM
JelcTByOLWNIA aTTecTat UCnblTaTe/IbHOro 060pyA0BaHNA 1 OTBEYaloLWe creayowmnm TpeboBaHnam:

- HepaBHOMEPHOCTb TeMMepaTtypbl B paboyem o6beme TepMmocTaTta — He 6onee 1/5 gonycka nosepse-
MbIX TC;

- HecTabwbHOCTb NoAAepXaHusa TemnepaTtypbl kak MMHUMYM 3a 30 MMH — He 6onee 1/5 gonycka nose-
psiembix TC.

MpumeyaHne — B npunoxeHun b npepcrtaBneHbl pekOMeHAyeMble 3anosHALWne cpelbl ANA XUAKOCTHbIX
TEepMOCTaToB B 3aBMCUMOCTU OT AnanasoHa Temnepartyp (no ctaHgapty ACTM E 644-04 (4J).

6.4.2 Onsanosepku TC npu Temnepartype 0 BC gonyckaeTcs NpUMeEHATbL cocy bl [lbloapa v HyfieBble Tep-
MocCTaTbl. HAnoJ/IHeHHbIe CMECbI0 NbAa 1 BoAbl. HepaBHOMEPHOCTL TemnepaTtypbl B paboyem o6beme TepMo-
cTaTa He fokHa npesblwarts + 0,01 °C.

6.4.3 [Ona nosepku TC gonyckaeTcs NPUMEHATb CyX06/104Hble TEpMOCTaThl U KanubpaTopbl, COOTBET-
cTBylOLME CnegyoLwmmM TpeboBaHNAM:

- KaHaJlbl B BblpaBHuBatoLLLeM 6/10Ke AO/MKHbI UMETb U30TEPMUYECKYHO 30HY (30HY C HOPMUPOBAHHbLIM TEM-
nepaTypHbIM rPagMeHToM) AIMHON He MeHee A/IMHbI YyBCTBUTENbHOrO aneMeHTa nosepsiemoro TC. B 1t060M
cnyyae He MeHee 40 MM. TOYHOE PacnosIoXKeHNe 30Hbl O/HKHO ObITb YKa3aHo B lOKyMEHTax Ha TepMocCTar;

- HecTabunbHOCTL NoAAepXaHua TemnepaTypbl B KaHase 610ka 3a BpeMs He MeHee 30 MUH nocie ycTa-
HOB/IEHWS CTaLMOHaPHOro pexvma TepMocTaTta Ao/HkHa 6biTb He 6onee 1/5 gonycka nosepsembix TC;

- pacxoxjeHue 3HayeHui TemnepaTtypbl Mexay kaHanamv 6510ka (ropu3oHTanbHbI Nepenag Temnepa-
Typbl) 4O/KHO ObITb He 6onee 1/5aonycka nosepsembix TC;

- BepTuKa/bHbIl nepenaj TemnepaTypbl B N30TEPMUYECKOl 30He 6/10ka He A0/KeH npesbiwaTth 1/3
ponycka nosepsieMblx TC. HepaBHOMEPHOCTb TeMnepaTtypbl Ha gniMHe Y3 — He 6onee 1/5 gonycka nosepsie-
MbIX TC;

- paclwmpeHHasn HeornpeesieHHOCTb BOCNPOU3BeLeHNA TeMnepaTypbl kannbpaTtopom (yCTaHOB/EHHANA
npu nosepke kanmbpatopa) He fo/kHa npesblwath 1/3 gonycka nosepsembix TC.

Mpy npumMeHeHnn cyxob104HOro TepMocTaTa A/1a nosepku TC AO/MKHbI 6bITb BbIMOMHEHBI TAKXE Cneayto-
e TpeboBaHMA (COOTBETCTBYOLWME MeXAyHapoaHOMY cTaHaapTy EA-10/13 [5)):

- BAmanasoHe TemnepaTyp oT MuHyc 80 "C ao nnatoc 660 °C BHyTpeHHWUIA AnameTp KaHana B 6/10ke [,0/1-
XEH 0TNYaTbCA OT BHELLHEro AnameTpa noBepsieMoro TepmomeTpa He 6onee yem Ha 0.5 mm. B gnanasone
Temneparyp cBbile 660 °C gonyckaeTcs pasnnyve guameTpos A0 1 MM. 18 ynydlleHUs TENI0BOro KOHTaKTa
pekomeHAyeTCs WCNOMb30BaTb Pas/iMyHble TENIOMNPOBOAALINE BelecTBa, yKasaHHble B [JOKYMeHTax Ha
TepmocTar;

- rny6buHa norpyxeHuss TC B 6,10k f0XHaA ObITb MO KpaiiHeli Mepe B 15 pa3 6onblue, yem guameTp TC
natc gnmHa Y3. Cyxo6104Hble TepmocTaTthl (kannbpatopbl) pekoMeHAyeTCs NCNob30BaTh A1 NoBepkn TC,
AnameTp KOTopbIX He 60/ee 6 MM. Eciv TepmocTaT MCNob3yT Ana nosepkn TC gnametpom 6onee 6 MM,
HeobXo4UMbI JONONHNUTENbHbIE UCCeA0BaHUSA HeonpeaeneHHOCTU, BbI3BaHHOM TeNI00TBOAOM MO KOpRycy
TepMoMmeTpa B OKpYXatoLLlyto cpefy, KoTopble fO/MKHbI 6bITb NPOBEeHbI NPy NoBepke Kannbparopa no Tpebo-
BaHWMIO 3aKasunka 19 Bcex npepnonaraembix guameTpos nosepsieMbix TC;

4
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- ycnosus nosepkn TC AOMKHbI 6bITb MaKCUManbHO NPUBAVKEHBI K YCIIOBUAM, B KOTOPbIX Oblia npoBe-
[eHa nosepka TepmocTarta (TensonposojsLlyme BelwecTsa, CpefcTsa 415 U30MALUN BbipaBHUBaroLWero 6,10xka
CBEepXy, 4MCN0 OAHOBPEMEHHO nosepsembix TC).

6.5 Annapatypa gns peanusauuun penepHbiX Touek

6.5.1 [Ansa nosepku TC B ananasoHe Temnepatyp oT MuHyc 5 X ao nnoc 30 5C pekomeHayeTcsa Ucnosb-
30BaTth cnegywouue penepHble Touku MTLU-90 [1):

- TpOiiHyt0 ToukKy Bogpl (0.01 X);

- TOuKy nnasneHus rannuns (29.7646 X).

6.5.2 [ins peanv3sauumn TPOWHOI TOUKM BOAbI f0/KHA ObITh NCNO/Ib30BaHa amnyia TPONHON TOUKM BOAbl,
yCTaHOB/MEHHAsA B Hy/NeBOW TepMocTaT uiamn cocyq [ibtoapa. [lonyckaeTcs NCNob30BaTh XUAKOCTHbIE TEPMO-
cTaTbl. UMeloLWwme AelicTByloLLee CBUAETENLCTBO O NOBEPKe AW AeiCTBYIOWMI aTTecTaT UCnbiTaTelbHOro
o6opyfoBaHns, 47159 KOTOPbIX HECTabUNbHOCTL NOAAEPXaHNSA TeMnepaTypbl U HEPaBHOMEPHOCTb TeMMNepary-
pbl B paboyem o6beMe He npesbiwaeT + 0,01 X .

6.5.3 [ns peanusaumm TOUYKM NNaBNEHNA ranansa fo/xHa OblTb UCNONb30BaHa yCTaHOBKaA, BKoYaLwas
B Cceb6s amny/y ¢ 3annaB/ieHHbIM rasiiem (Yuctora ranimsa He meHee 99.9999 % no 06beMy), yCTaHOB/IEHHYIO
B TepMocTart uam kannbpaTop. AMnyna Ao/xHa 6biTb NOBEPEHA C NOMOLL b0 3TaNoHHbIX TC. TepmocTar gon-
XEH UMeTb AieiicTByloLLee CBUAETENbCTBO O MOBEPKE UM AeCTBYOLWNIA aTTecTaT UCMbITaTebHOro 060pyA0-
BaHWA. YcTaHOBKa JO/MKHa o6ecneyntb BOCMPOMN3BOAMMOCTb TeMnepaTypbl ha3oBoro nepexoda He 6onee
«0.001 X.

NMpumeyanue — OCHOBHble NPUHLMNLI peanusauun has3osbix NEPEXO0B U3NOXEHbI B JOKyMeHTe MexayHa-
pogHoro 610po Mep 1 BeCoB «JlononHuTeNbHasa uHgopmauns K wkane MTL-90» (6).

6.5.4 [ns noBepku BAmManasoHe TemnepaTyp ot90 X o0 3 X ponyckaeTcsi NpUMEHATbL NapoBoii Tep-
MocCTaT, UMelLLNiA AelicTBYIOLLee CBUAETENbCTBO O NOBEPKE WM AeCTBYIOLWNIA aTTecTar ucnbiTaTeNlbHOro
060pya0BaHus, 418 KOTOPOro HeCTabubLHOCTL NOAAEPXKAHUA TeMnepaTypbl cocTaBnsAeT He 6onee 1 0.03 X .

6.6 N3meputenbHasa annapartypa

6.6.1 [N n3mepeHuss CONpoTUBIEHNS 3TASIOHHBIX Y NoBepsieMbIX TC AO/MKHbI ObITb MPUMEHEHbBI MOCTbI
NOCTOSIHHOrO U NePEMEHHOT0 TOKOB, LIU(POBbIE MY/IbTUMETPbI, MHOrOKaHa/IbHble NPeLU3NoHHbIE N3MepUTENU
TemnepaTypbl, yCTAHOBKM TNa aBToMaTn3npoBaHHoe paboyee MecTo A/151 NOBEPKM TEPMOMETPOB COMPOTMB-
nenus (APM MNTC). BHeceHHble B FOCYAapCTBEHHbI peecTp cpeAcTB n3mepeHuin Poccuiickoli ®eaepauun,
paclwpeHHas HeonpeAeneHHOCTb W3MEepeHWit COonpOoTUBMEHMS KOTOpbIX He npesbllwaeT 1/10 gonycka
nosepsieMbix TC (B 3KBMBa/ieHTe CONPOTUBAEHMS).

6.6.2 [lnA n3mepeHnss CONpoTUBNEHUSA 3TaNIOHHbIX U nNoBepsieMblXx TC MOryT ObITb Takke NPUMEHEHbI
3/1eKTpon3MepuTe/ibHbIe YCTaHOBKM, BKIYawLwme B ceba NpeunsnoHHbie BOIbTMETPbl U NOTEHLMOMETPSI,
MCTOYHUKN TOKa, 06pa3LoBble Mepbl CONPOTUBIEHNSA, KOMMYTUPYIOLLME CPefCTBa U nepeknyarenn. Pacwu-
peHHast HeonpeaeneHHOCTb U3MEPEHNS CONPOTUBNEHNS C YHETOM XapakTepUCTUK BCEX NPMOOPOB, BXOAALLMX
B COCTaB YCTaHOBKW, He flo/XHa npeBsbiwaTh 1/10 gonycka nosepsieMbix TC (B 3KBUBaNIEHTE COMNPOTUBNEHUS).

6.6.3 Ecnu gna noBepku NMPUMEHSAIOT U3MepuTenu TemnepaTypbl CO BCTPOEHHOW NporpamMmoit, no3Bso-
nAoLlWeln oTcunMTbiBaTb NOKasaHWa B eAnHMUaxX TemnepaTtypbl WAM OTKNOHeHMs TemnepaTypbl oT HCX, TO
HeonpeaeneHHOCTb U3MepPeHns, BbINOSTHEHHOTO C UCMO/Ib30BAHNEM TakuX U3MepuTenei, He foMKHa NpeBbl-
waTb 1/10 gonycka nosepsiembix TC.

6.6.4 Ecnv BKayecTBe 3Ta/IOHHOro TepMoMeTpa Ucnosb3yT He TC, a TepMoMeTp gpyroro Tuna (Tepmo-
3aneKkTpuyeckuii npeobpasoBaTesb, XUAKOCTHbIA CTEKNAHHbIA TepMOMeTp U T. 4.), TO He06X0ANMbI COOTBET-
CTBYIOLME MeTOobl OTCUeTa nokasaHuii u nsmepuTenbHble NPU6opPbI.

6.7 [lna n3mepeHnsa 3NeKTPUYeCcKoro CoNnpoTUB/IEHUA N30ALUN MEXAY BbIBOLAMMN U 3aLLUTHBLIM KOPMy-
coM TC f0/MKHbI 6bITb MPUMEHEHbI MeroMmeTpbl TUNos ®4102/01 -1M. E6-17 nnu gpyrve nameputesnbHble Npu-
60pbl C BEPXHUM NpeaesnioM n3mMepeHns He Hwke 500 MOM 1 npegenomM NOrpeLlHoCTW, He MpeBbILlatoLMm
I 5%.

6.8 MMepep ucnonb3oBaHuem cpedcTs noBepkn TC HEO6X0AMMO MPOBECTU pacyeT 0XUAaeMon pacum-
peHHO HeonpeeneHHocTn nosepkn TC NogaHHbIM CBUAETENLCTB O MOBEPKE TepMocTaTta uam kaimbpaTtopa u
0 NOBEepKe BCeX 0CTasIbHbIX UCMO/b3yeMbIX CPECTB U3MEPEHN N0 MeTOAUKe, U3NTOXEHHO B pasgene 11. Pac-
cunTaHHas paclinmpeHHas HeonpegeneHHocTb nosepkn TC (M npegen NorpeLHocTy NoBepPKUN) A0/MKHA BbITb
B/iBa pa3a MeHblle Tpebyemorogonycka TC no FOCT P 8.625. Mpumep oLeHMBaHWA paclUMPEHHOI Heonpee-
neHHocTu nosepkun TC knaccaA nputemnepatype 95 X BnabopaTopum ¢ NCNOIb30BaHEM XUAKOCTHOTO Tep-
MocTata npusBegeH B npwioxeHun B. [lpumep oueHMBaAHUA paclUMPEeHHOW HeonpenesneHHOCTH
rpagyuposkn TC B cyxo6/104HOM TepmocTate npu Temnepatype 400 X npusefeH B npuioxeHum I.
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7 YcnoBusi NOBEpPKM M TpeGoBaHua K KBanudgukauum noseputenei

7.1 Tpv nposeAeHUN NOBEPKU AOKHbI ObITb COO0AEHBI CNeayoLLne YCNOBUSA:

- Temnepartypa BO3dyxa B NMOMeLLeHWn, npefHasHavyeHHOM [718 NOBepKu, Ao/mkHa 6biThb (20 £ 5) °C;
OTHOCKTEe/IbHasA BNaXHOCTb He 6oee 80 %; aTmocthepHoe faBneHne oT 84 go 106,7 kMa:

- Bubpauus, Tpsacka, yaapbl, MarHuTHbIE MO, KPOME 3EMHOT0, BANAOLINE Ha paboTy 3TanoHHbIX TC 1
APYrux cpeAcTs NOBEPKU, AO/IKHbI ObITb UCK/THOYEHBI;

- HanpsbkeHve nNuTaHus ceTu AO0J/HKHO OblTb B Npefenax, yCTaHOBEHHbIX 3KCMyaTalMOHHbIMU A0KY-
MeHTaMun Ha cpefCcTBa NoBepKu.

7.2 KnposefeHuto MoBEPKM A0/MKHBI ObITb AONYLLEHBI NULLA, UMEOLME HEOBXO0AMMYIO KBanudukaLmio n
aTTecToBaHHble B kKa4ecTBe NoBepuTeneil.

8 TpeboBaHua 6e30nacHOCTK

8.1 [omkHbl 6bITb cobnoaeHbl Tpeb6oBaHns FOCT 12.2.007.0.

8.2 CnepyeT cob604aTb OCTOPOXHOCTb Npu paboTe C MacnsAHbIMA U CONEBbIMU TepMocTataMmu, He
JonyckaTtb nonagaHus Bnarv B pabouyto cpegy.

8.3 3anpeuiaeTtcs TporaTb HarpeTbiii TC pykamu 1 KNacTb €ro Ha flerkoBocniaMeHswmecs noBepx-
HOCTW.

8.4 Tpu MCNoNb30BaHUN CXMKEHHbIX ra30B HE06XOAMMO cob0AaTh OCTOPOXHOCTbL U He AonyckaTb
nonagaHusa XXNOakKNx ra3oB Ha OTKPbITble yHacCTKU Tena. |_|pVI 3ano/siIHeHun cocynos Ll,bloapa N n3BNevYeHnm n3 HUX
oxNaxaeHHbIx TC He06X04MMO NONb30BaTLCS X/1I0NYaTOOYMaXKHbIMY NepyaTkamu.

8.5 Mpu paboTe co cTekNAHHbIMU cocyaamn [ibloapa He06X0AMMO M0b30BATLCA 3aLUTHBIMU OYKaMU.
He ponyckaeTcs YNAOTHATL /e[, B CTEKASAHHbLIX COCyAaxX MeTal/IMYeCKMMUN U OCTPOKOHEYHbIMU NpeaMeTaMu.

9 lMoparoToBka K NnoBepke

9.1 lMpoBepka AoKymeHTauumn

Mepep nposefeHeM NOBEPKN MPOBEPSAIOT HAMUME: UHCTPYKLUMIA NO IKCnyaTaunm cpeacTs NoOBEPKY,
aTTecTaToB UCMbITATe/IbHOrO 060PYA0BaHNSA, CBUAETENLCTB O NOBEPKE CPeACTB U3MEPEHWIA, nacnopTa, Kneii-
Ma Unu cBMaeTeNnbCTBa 0 Nnpebiaylieli nosepke TC.

9.2 MNoAaroTtoBKa cpeaCcTB MNOBEPKKU

Bce cpegfcTBa noBepku, Takue Kak TepMocTaThbl, kannbpaTopbl, YCTAHOBKM 415 peann3auum penepHbIX
TOYeK, U3MepuTesnbHble NPUGOPBI, AO/MKHBI ObITb MOATOTOBMEHBI K paboTe B COOTBETCTBUMU C UHCTPYKLUSAMU MO
nx akcnnyartauumn. LomkHo 6bITb 06ecneyeHo NpasuibHOe 3a3eMeHne NpubopoB N A0MKHbI ObITb BbINOMHEHbI
BCe TpeboBaHuNsi 6e30nacHoOCTy.

9.3 DKcnepumeHTasibHasa oueHka HeonpeAeneHHOCTU e AJMHNUYHOTO U3MEPEHNSA CONMPOTUB/IEHUSA B
yCNOBUAX KOHKPETHOI NOBepoYHO nabopaTtopuu

9.3.1 HeonpepgeneHHOCTb €4MHUYHOTO N3MEPEHUS COMPOTUBAEHNA ONpeAensaioT npu Temnepartypax,
6/1M3KNX K TPaAynpoOBOYHbIM TOUKaM, OTAe/IbHO AN TC pasnNnyHbiX HOMUHaIbHbIX CONPOTUBNEHUIA, NOBepse-
MbIX B A@HHOW nabopaTtopuu. [lonyckaeTcsi MCnoib30BaTb TEPMOCTATMPOBAHHbIE Mepbl CONPOTUBAEHUSA C
HOMMWHaNbHbIMW 3HAYEHUAMU, 6IN3KMMUN K HOMUHATIbHBIM 3HAaYeHUsM nosepsemMbix TC.

9.3.2 PekomeHAayeTCcs NPOBOAUTb M3MEPEHNS B PENEPHOIi ToUke B HyneBom TepmocTarte npu 0 °C unu B
BbICOKOCTabUNbHOM XUAKOCTHOM TepmocTaTte (HecTabuibHOCTb He 6onee £ 0.002 °C). NMpoBogAT He MeHee 50
0TCYETOB COMPOTMBAEHMA N paccunTbiBaloT CKO pesynbTata usmepenuns. [na aBToMaTMyeckux LudpoBbix
MOCTOB HEOBXOAMMO NCNO/b30BaTh Te Xe NnapaMeTpbl Npy NPOBEAEHNN KaXA0T0 M3MepeHus (Bpems HTerpu-
poBaHus. Bpems oTcyeTa U T. n.), YTo 1 Npu npoBeAeHnn nosepkun. 3HaveHne CKO u (r,jO0) paccuntbiBatoT Nnb6o
aBToOMaTUYecKn U3MepuTenbHbIM MOCTOM, 160, Npu perncrTpauuy NoBepuTenemMm OTAEeNbHbIX OTCYETOB, NO

opmyne

rae Nm — 4nmcno oTCHeTOB COMPOTUBNEHUA TC:

P — pesynbTart /-ro otcyeTa.
R.— cpeaHee 3HauYeHWe CONPOTUBNEHNS.
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10 TMpoBepgeHne noBepkn n obpaboTka pe3ynbTaToB NOBEPKU

10.1 BHewWwHWIi OCMOTP, NPOBEPKA MAPKUPOBKN 1 KOMNIEKTHOCTH

10.1.1 Bwu3yasnbHblii ocMoTp TC A0MKEH NOKa3aTb, YTO 3aLUUTHLIA KOPMNYC, BHELUHUE KNIEMMbI U BHELUHWE
nposoga TC He MMetoT BUAMMbIX paspyLLeHuid, pe3bba Ha Knemmax, KNeMMHbIX Fo/I0BKax v LWTyLlepax He umeeT
MexaHU4ecknx noBpexaeHuii. TC ¢ 3arpsa3HeHHOl NOBEPXHOCTbIO 3aLLMTHON apMaTypbl K MOBEPKe He [ONyCKatoT.

10.1.2 MNpu BHeEWHEM OCMOTpPe [O/MKHO 6biTb YCTaHOBNEHO cooTBeTcTBMe TC TpeboBaHUAM
FOCT P 8.625 B yacTn MapkMpoBKM 1 KOMMIEKTHOCTH.

10.1.3 Mpwu HeBbINoMHEHUM TpeboBaHuii 10.1 TC kaanbHelileli NOBepKe He A0MnycKaloT.

10.2 [MpoBepKa 3/1€KTPUYECKOro CONPOTUBIEHNA N30NALUA TEPMOMETPOB CONPOTUB/IEHUA NPU
Temnepatype (20i 5) °C

10.2.1 MopknoyaloT KNeMMbI npuéopa A1 U3MepeHnsa 3/1EKTPUUYECKOro CONPOTUB/IEHNSA K BbIBOAAM U
3awmnTHoMy kopnycy TC. MNogatT nsmeputenbHoe HanpsxeHve 100 B.

10.2.2 MokasaHus cHUMAalT B TeueHue 10 ¢ nocne nogayv HanpshkKeHus U PUKCUPYIOT MUHUMasIbHOE 3Ha-
yeHune conpoTueneHus. ConpoTtusnexue n3onsaumm TC AOMKHO COOTBETCTBOBAaTL TpeboBaHuam FOCT P 8.625.
TC. He ynoBneTsopsitowme Tpe6oBaHuam FOCT P 8.625. k fanbHelilweii noBepke He fonycKatoT.

10.3 lMpoBepka OTKNOHEHUS CONPOTUB/IEHNA TEPMOMETPOB CONPOTUBAEHUA OT HOMUHANbLHOM
cTaTU4eckol xapakTepucTuku npu Temnepartype oT MmuHyc 5“C go nntoc 30 °C

MposepKy oTKNOHeHUs conpoTusieHns TC oT HCX BbINOMHAT CAINYEHNEM C 3TA/IOHHbIM (06pas3LLoBbIM]
TepmomMeTpom npu 0 BC B HyNneBoM TepmocTaTe unu cocyge fibtoapa, 3ano/siIHeHHOM CMeCbi0 /ibia 1 BOAbl, Npu
Apyroli Temnepartype BAnanasoHe oT MuHyc 5 °C go natoc 30 X B TepmocTatax (KMAKOCTHbIX, CYX0B/104HbIX,
dhnonaHbIX) NM60 N3MEepPEHNEM B peNepHbIX TOUKax (TPONHON ToUKe BOAbI, TOUKE NAaBAEHNA ranius).

10.3.1 CnunuyeHve c 3TaNlOHHbIM [06pa3y0BbIM] TEPMOMETPOM COMPOTUB/IEHUA B XWUAKOCTHOM
TepMmocTare

10.3.1.1 3TanoHHbili TC 1 noBepsiemble TC nomellarT B pabounii 06bem TepMocTarta Ha ryouHy He
MeHee MUHUMasIbHOW rNy6uHbI NOrPYXeHns, ykazaHHow B nacnopte Ha TC. Ecin MOHTaXHas AnvMHa nosepsie-
MbIX TC 60/1€€ MUHUMa/IbHO TYyBUHbI NOFPYXeHUst aTafloHHOoro [o6pa3yosoro] TC nav pasHa eil, To Y3 Bcex
TC A0/MKHbI HAXOAWUTLCA HA OAHOM YpOoBHe. Ecnn MoHTaxHasa gnuHa nosepsieMblx TC MeHee MUHUMasbHO
rny6uHbI NOrpyXeHusa aTanoHHoro [o6pa3uoBoro] TC, To TC norpyxaroT B TEPMOCTAT Ha MOHTaXHYI0 A/INHY U B
pesynbTaT U3MepeHnsa BBOAAT NONpasKy Ha nepenaj temnepaTypbl Mexay cpegHumu Toukamu Y3 nosepse-
MbIX 1 3TanoHHoro [o6pasyosoro] TC (no 11.7).

NMpumeuyaHue — MNpu noBepke TC MOHTAXHOW ANNHOK MeHee 50 MM peKoMeHAyeTCs UCMo/b30BaTb NepenuB-
HOW XUAKOCTHbIN TEPMOCTAT M CreLnabHble CPeACcTBa A8 repMeTu3anmm KOHTAKTHOM rO/I0BKM.

10.3.1.2 Tosepsiemble TC noAkN0YAOT K U3MEPUTE/NBHOW YyCTaHOBKE B COOTBETCTBIM CO CXEMOW coean-
HEeHWA BHYTPEHHUX NpoBoA0B TC 1 cXxemMaMu BHELLHWX 3/1eKTPUYECKMX NoAKNUYeHn A npubopos. Heobxoanmo
CTporo co6nt04aTb MHCTPYKLMIO MO NOAKOUYEHWNIO 1 3a3EMJIEHUIO 3N1EKTPOU3MEpPUTENIbHONM annapatypsl. Mog-
kntoveHne TC K nepekoyaTensm LO/IKHO 06ecneynBaTb HaAEeXHbI 3NEeKTPUYECKNil KOHTaKT. MNoBEpPXHOCTb
HaKOHEYHWKOB M BbIBOAHbIX MPOBOA0B TC A0/MKHA ObiTb OUMLLEHA OT MIEHKN OKCMAOB. 3MepuTenbHbIii TOK
[O/MKEeH COOTBETCTBOBATL YKa3aHHOMY B cneuudunkauun Ha TC. MNMpu ncnonb30BaHNmn 3N1eKTPON3MepUTebHOM
YyCTaHOBKM NOCTOSAHHOIO TOKa [0/1XHA 6bITb 06ecrneyeHa kKoMneHcaumsa napasuTHbIX TEPMO3EKTPOABUXYLLNX
cun (T3AC) BO BpEMA U3MEPEHUIA, HANpUMep NyTeM NepekNioYeHns HanpasieHns Toka.

10.3.1.3 lMocne focTmXeHNss cTabubHOro CocToAHNA (conpoTuBnieHme TC He usmeHsieTcs 6osee yem
Ha 1/10 fonycka 3a 5 M1UH) NPOBOASAT LMK/ U3MEPEHMNIA: U3MEPSOT TeMnepaTypy aTasloHHbIM TC. 3aTeM nocne-
[oBaTeIbHO U3MEPAIOT CONPOTUBNEHNE noBepsaeMbiX TC M BHOBbL NOBTOPAIOT U3MepeHune atanoHHbiM TC. MNMpu
MCNONb30BaHNN aBTOMATUYECKNX MOCTOB pe3ynbTaT Kax40ro usMepeHns fo/mKeH 6bITb NOMTyYeH Kak cpegHee
apvdmeTnyeckKoe 3HavYeHne He MeHee YeM U3 NATN 0TcueToB. LInka n3mepeHnii NOBTOPSAIOT He MeHee ABYX pas.
TemnepaTypa aTanoHHoro TC 3a Bce BpeMs M3MEPEHUI He f0MKHA M3MEHUTLCA 6onee Yem Ha 1/5 gonycka
nosepsiembix TC.

MpumeyvaHunsn

1 Mpu ncnonb3oBaHUN 4BYXNPOBOAHON CXEMbI COEAVHEHUS BHYTPEHHUX BbIBOAOB M NOAKNIOYEHNSA K U3MEpUTENb-
HOll ycTaHOBKe HEOGXOAMMO U3 pesynbTaTa U3MepeHus conpoTuaneHns TC BblYeCTb 3HaUYeHNe CONPOTHUBEHUA COeANHN-
Te/lbHbIX NPOBOAOB W 3HAYeHWe CONPOTUBEHUA BHYTPEHHWX BbIBOAOB (ECNM OHO yKa3aHO Ha TepMomeTpe WA B
CONPOBOANTENbHOW fJOKyMeHTaLnm).

2 MMpu ncnonb3oBaHUN TPEXNPOBOAHON CXEMbI COEANHEHUA BHYTPEHHWUX BbIBOAOB HEOH6X04MMO N3MEPUTL CONpo-
TUBNEHNE MeXAYABYMSA KOHTAaKTaMm, COeJMHEHHbBIMU C Lienblo, BKOYatoLwei B ceba U3, nABYMSA KOHTaKTaMu, COeMHEH-
HbIMW C Mapoili NPOBOAHWKOB, UAYLWWUX W3 OAHOW TouykM UYS. n 3aTem BblYeCTb 3HAYEHMe BTOPOro COMPOTWUBEHWA U3
3HavYeHust NepBeoro.
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10.3.1.4 TMojaHHbIM U3MEPEHWNI pacCUnTLIBAOT CpeaHee apumMeTnyeckoe 3HauYeHre 1 pasmax remne-
paTypbl B TepMocTarte, CpefiHue 3HayeHus cConpoTuBeHui noBepsiembix TC. [lonyckaeTcs MCNofb30BaThb
camocTosATe/IbHOe N BXOASLLEee B KOMMIEKT NOCTaBKM CPeACTB MOBEPKM aTTecToBaHHOE NporpaMMHoe obec-
neyeHve. npegHasHayeHHoe ANA aBTOMaTu3auvu NPOLEccoB rpagyvpoBku n nosepkun TC. o6paboTku u
XpaHeHus pe3ynbTaTos.

10.3.1.5 PacueT paclupeHHoli HeonpeaeneHHoCcTn pesynbrata U3MepeHnss NpoBoAAT N0 MeToANKe,
N3N0XEHHO B pasgene 11.

10.3.2 CnunyeHve c aTanoHHbIM [06pa3L,0BbIM] TEPMOMETPOM CONPOTUB/IEHNS NMPU TeEMNeparTy-
pe 0 °C

10.3.2.1 [ns onpepgeneHusconpoTtusneHnsa TC npun 0 °C pekomeHayeTcs Ncnonb3oBaTb TepMocTaT unu
cocyq, [ibtoapa, 3anofiHeHHbI CMeCcbl0 MenKogpo6/1eHoro Nbaa n oxnaxaeHHoin BoAbl. JSlef fAo/mkeH ObiTb
YBMI@XHEH NYNIOTHEH N0 BCeil Macce,YTo6bl BCMECU ibAa UBOAbI He Gbl/10 Ny3blpei BO3ayXa 1 N3/nLLKa BOAb.

10.3.2.2 YcnoBusa norpyxeHuss TC 1 NOAKIHOYEHUS K U3MepuTenbHoW yctaHoBke — no 10.3.1.1 un
10.3.1.2. TonwwmHa cnos nbA0BOAAHONM CMECH, OKpYXaroLL el TepMOMETPbI, He f0/KHA ObiTb MeHee 30 MM.

10.3.2.3 MNocne gocTuxeHuss cTabunbHOrO0 COCTOAHUSA MPOBOAAT M3MepeHWe Temnepatypbl 3TasOH-
HbiM TC. 3aTeM nocnefoBaTelbHO U3MepSAI0T ConpoTMBeHe nosepsemblx TC. Heo6xoAnMo nNpoBectn He
MeHee 10 oTcuyeToB cOMpoTUBEHUS AN Kaxaoro TC. Mo nonyvyeHHbIM AaHHLIM paccyuTbiBAOT cpefHee
apudmeTnyeckoe 3HauveHue conpotueneHns TC n CKO cpefHero apupmMmeTmyeckoro sHaueHus.

10.3.2.4 PacueT paclypeHHoli HeonpeaeneHHoCcTn pesynbTata U3MepeHnin NpoBoAAT N0 MeTOANKe,
U3N10XEHHO B pasgene 11.

10.3.3 CnuyeHne ¢ 06pa3LoBbIM TEPMOMETPOM COMPOTMB/EHUA B CyX06/104HOM TepmocTaTe
(kannbpaTope)

10.3.3.1 Cyxo6504Hble TepMOCTaTbl peKOMeHAYeTCs NPUMEHATL AN NOBepKy u rpasynposkn TC, ana-
MeTp Kopnyca KOTOpbIX He npeBbiwaeT 6 MM. Heo6XxoArMOo TOUHO cob104aTh YCN0BUSA 3arpy3ku 6/10ka, 3a30pbl
mexay TC n kaHanamu 6710Ka 1 ycnoBKUa TeNI0BOM N301auUun 610Ka, Npy KOTOPbIX Obl1a NpoBeAeHa noBepka
KanmbpaTopa.

10.3.3.2 lMepep ncnonb3oBaHNeEM TepMocTaTa He06X0ANMMO NPOBEPUTL YNCTOTY KaHa/I0B MeTannyec-
Koro 6/10ka 1 pasmep KosbLeBbIX 3a30p0B Mexay TC 1 BHYTPEHHUMU CTEHKaMK KaHas10B, KOTOPbIEe JO/MKHbI
6bITb He 6onee 0,1 mMm. lonyckaeTca ncnonb3oBaHve 6/10ka ¢ KoNbLeBbIM 3a30poM Ao 0,5 MM npu ycnosumn
3anosiHeHns 3a3opa CyxXum MesIKoAUCnepCHbLIM MOPOLLIKOM OKCUAa atOMUHUSA.

10.3.3.3 [lpu nosepke TC ¢ norpyxaemoi 4acTblo MepeMeHHOro gnameTpa Heo6xX0ANMO NCNONb30BaTh
MefHble NaTyHHble TPy6K/ COOTBETCTBYHOLLErO AnameTpa, o6ecneyunsaroLLme naoTHY NocagKy Ha yTOHYEH-
HYl0 YacTb nosepsemoro TC.

10.3.3.4 MeToauka npoBegeHns nameperunii — no 10.3.1. PacueT HeonpeaeneHHOCTU pesynbTara rpa-
[YVPOBKM NPOBOAAT N0 METOAMKE, U3NTOXEHHOI B pasaene 11.

10.3.4 TloBepkaTepMoOMeTpa COMPOTUBMEHUSA B PENEPHbIX TOUKAX

10.3.4.1 TlloBepka B TPOIHOW TOUKE BOAbI

MpefBapuTenbHO OXaXAeHHbIR TC norpyxaroT B amnyny TPONHOW TOUKM BOAbI, yCTAHOBNEHHYIO B Tep-
mocTare unu cocyge [ibtoapa. 13amepeHus conpotusnernma TC HaunHaOT He paHee YyeM yepes 15 muH nocne
NOrpy>xeHus 1 NPoAo/KaloT He MeHee 5 MUH. NpoBoAAT He MeHee 10 0TCYETOB CONMPOTUBAEHUA. 3MepuTesns-
HbIi TOKAO/IKEH ObITb paBeH ykazaHHOMY B JOKYMeHTax Ha TEpMOMETP KOHKPEeTHOro Tuna. MNokasaHus nsmepu-
TeNbHOW YCTaHOBKW He JO/XHbI PETVCTPUPOBATb TEHAEHLUMN KYBENNYEHWNIO N YMEHbLLEHWIO CONPOTUBAEHNSA
TC. Mo nonyyYeHHbIM flaHHbIM paccynTbIBalOT CpefHee apumeTnyeckoe 3HaveHne conpotmenedns TC n CKO
cpefHero apudyMeTnyecKoro 3HaveHus. PacueT paclumpeHHoi HeonpeaeneHHoCTU pe3yibTaTa rpafyvipoBku
npoBOAAT NO METOAMKE, U3NTOXEHHOI B pasgene 12.

10.3.4.2 TloBepKa B TOYKE NiaB/EHNA rannusa

TC norpyxatoT Bamny/y ¢ raJiimem nocse Toro, kak 3apMKkCMpoBaHo Havasio TemnepaTypHO naoLwanku
dhasoBoro nepexoga. TC noAkN0YaT KyCTaHOBKE 7151 U3MEPEHNA CONPOTUBNEHUS. I3MepUTeNbHbIA TOK [,0/1-
XeH 6bITb paBeH ykazaHHOMY B [JOKyMEHTax Ha TepMOMeTp KOHKpeTHOro Tuna. Mocne ctabunmsaymmn nokasa-
HWI1 NPOBOAAT M3MepeHune conpoTusieHns TC B TeyeHne He MeHee 5 MMH. Heobxoammo 3adrkcupoBaTh He
MeHee 10 oTcyeToB. He J0/1KHO 6bITb BbISIBNIEHO TEHAEHLUN K YBENINYEHWNIO UN YMEHbLUEHUIO CONPOTUBNEHNSA
TC Bnpouecce naMepeHuii. Mo nonyyeHHbIM JaHHbIM PacCUUTLIBAIOT CPeHEe 3HaUYeHre conpoTuBieHna TC u
CKO cpefHero 3HaueHus. PacyeT pacluvpeHHoli HeonpeaeneHHocTn pesynbTaTta rpagyvpoBku NPpoBOAST MO
MeToAVKe, N3M0XEHHOW B pasgene 12.

10.3.5 KpuTepwuii rogHOCTV TepMOMeETpa CONPOTUBAEHNSA

TC cumnTaloT roaHbIM MA0NYCKaT K AaNbHelweli noBepke B TOM Cly4ae, ec/im 0TK/IOHEeHre ero ConpoTue-
neHna ot HCX ¢ yyeTOM pacluMpeHHO HeonpegeneHHoCcTn pesynbTaTa U3MepeHns He npeBbilwaeT Jonyck
COOTBETCTBYIOLLEro Knacca, T. €. BbINOo/IHEHbI O4HOBPEMEHHO iBa HepaBeHCTBa:

8
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wy-"wu HIVSA,.

(PO -bchwu-un ya{‘—*—*.-

roe Rk(tx) — cpepHee 3HayeHve conpoTusieHns nosepssiemoro TC, Owm;
tK— cpegHaa Temnepartypa, u3amMepeHHas aTasioHHbIM TC, °C;
R,cx(*,) — 3HauyeHue conpoTtmeieHna TC no HCX npu Temneparype tx. Owm;
U — paclmpeHHas HeonpeaenieHHOCTb pe3ynbTata nsmepeHus conpotusieHns TC. paccumTaHHas
no MeToAvKe, U3N0XeHHol B pasgene 11. Owm;

— yyBcTBUTENBHOCTL TC Nno HCX npu Temneparype tt, OMJIC;

+bl X — ponyckTC no FOCT P 8.625 npu temnepatype”. eC.
10.4 MpoBepka OTKNOHEHNA CONPOTUBNEHNS TEPMOMETPA CONPOTUBIEHNA OT HOMUHA/IbHO cTa-
TUyeckoli xapakTepucTuku npu Temnepatype ot 90 °C go 103 °C
Mposepky npoBogAT Ansa TC knaccos AA. A n B ciimyeHmem ¢ aTanoHHbIM [06pa3yoBbiM] TC B XUAKOCT-
HOM. Cyx06/104HOM WM NApOBOM TepmocTaTe No MeToauke, M3noxeHHon B 10.3.1. KpuTepuii rogHoCTM —
no 10.3.5.

NMpumeyaHune — MNcnonb3oBaHne NapoBbiX TEPMOCTATOB, PEANN3YHOLLMX TOUKY KUNEHUS BOAbl. — B COOTBET-
CTBUW C TEXHWYECKUM ONUCAHUEM W UHCTPYKLMEN N0 UX MPUMEHEHWIO.

11 PacueT pacluMpeHHoi HeonpeaeneHHOCT NOBEPKN TEPMOMETPOB
COMNpPOTUBIEHUS B TepmocTate wiu kanuéparope

11.1 CymmapHyto CTaHAapTHYI0 1 paclUMPEHHYI0 HeornpeaeneHHoCTb nosepkn TC paccunTbiBaloT 414
Kax[oin Temnepatypbl noBepku. MNpu pacueTe cymmapHoOii HeonpeaeneHHOCTU MOBEPKM YUNTbIBAKOT Heonpee-
NIEHHOCTb M3MepeHUii TemnepaTypbl 3TanoHHbIM [06pa3L0BbIM] TEPMOMETPOM M HEONpPeAeNeHHOCTb n3Me-
PEHHOI0 3HayeHUs COMPOTUB/IEHUA MOBEPAEMOro TepmomeTpa. [na pacyera WCNOMb3YIOT AaHHbIe,
nonyyYeHHble NpW NpoBefeHnn nsmepennii (pasgen 10), gaHHbIe, NOMYYEHHbIE NPU NpeABapUTebHO aKene-
pYMeHTaNbHOM OLeHKe HeonpeaeneHHOCTHN, CBA3aHHOM Co cnyyaiHbiMK adydekTamMmy Npu U3MepPeHnn B KOH-
KpeTHOW noBepoyHoi nabopatopun (No 9.3), a Takke AaHHble, NPUBELEHHbIE B CBUAETEbCTBAX O NOBEPKe
CpeAcTB M3MepeHuit: TepmocTaTta, kanubpaTopa, penepHoi Touku, 3TasoHHoro TC W M3MepuTenbHON
YCTaHOBKM.

11.2 Mpwn ucnonb3oBaHMM CyX06/104YHbIX TepMOCTaToB (KannmbpaTopoB) pacyeT HeonpenesieHHOCTH,
NpuBEAEHHbIN B HACTOSALLEA MEeTOAUKE 1 OCHOBaHHbIV Ha AaHHbIX CBMAETEeNbCTBA O NoBepke kanubpartopa,
OTHOCSAT TOJIbKO K noBepke TC AnameTpom, He npeBsbIiLLaoLwmum 6 Mm.

11.3 3HaueHue Temnepatypbl, onpegesieHHoe Mo nokasaHuam aTanoHHoro TC, paccunTbiBaOT No dop-
myne

= U *L). (3)
roe ft(R,) — cpefgHeapudmeTuyeckoe 3HayeHne u3 pesynbTaToB M3MepeHns TeMnepaTypsl, onpegensiemoe
no oopmysne
N r-1

roe N — uucno namepeHuii ConpoTUBEHNS 3TAIOHHOTO TC, BbINOIHEHHbIX NP FPafyNpPOBKE;
Rsi— 3HauyeHue conpoTUBNeHUs aTasloHHoro TC Npu/-Mm Nn3MepeHnu;

t[RJ) — 3HaueHue TeMnepaTypbl, COOTBETCTBYHOLLEE/-MY U3MEPEHUIO, PACCUNTAHHOE MO MHTEPNOSILLMOHHO
3aBMCMMOCTM CONPOTUB/IEHNE — TemnepaTypa, NpUBEAEHHON B CBUAETENLCTBE 0 NOBEPKE 3TASIOH-

Horo TC.

NMpumeyaHune — MNpn UCNONb30BAHUN 3TANOHHLIX TEPMOMETPOB APYTUX TUNOB CPeAHEE 3HAYEHWE Temnepa-
Typbl ONpeAensoT Nno nokasaHWsM COOTBETCTBYIOLMX YCTAHOBOK 1 C y4eTOM COOTBETCTBYIOLUX UHAUBUAYANIbHBIX UHTEp-
NONSILMOHHbBIX 3aBUCUMOCTEA.

11.4 BrogKeT HeEONpPeAeNeHHOCTH 4151 TEMMNepaTypbl, N3MEPEHHOI 3TanoHHbIM TC. BK/IKOYaET B cebs
cnefytolue cocTaBnsioLLme:
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1141 CTaHAapTHYI0 HeonpeaeieHHOCTb, 06yCNOBMNEHHYIO CyYaiHbiMK adhdeKkTaMmm Npn N3MepeHnsax
w{rirbi- ST paccumTbiBatoT KakCKO cpefHEro 3HaueHusi pe3yibTaToB U3MEPEHUIA, BbINOTHEHHbIX B OfHOM U3Me-
pUTENLHOM LMKNe 3TanoHHbIM TC no hopmyne

(5)
7T
roe u(rm ,) — CKO eMHWYHOTO n3mepeHns conpoTusBeHnsa atasioHHoro TC. onpegeneHHoe no 9.3;
N. — 41cno n3mMepeHunii B 0AHOM N3MEPUTE/NILHOM LMKNIE.
11.4.2 CTaHgapTHY0 HeonpeaeneHHOCTb, 06YCNOBAEHHY0 HECTAOU/ILHOCTbLIO TEMNepaTypbl B TEpMO-
cTaTte 3a Bpemsi BCeX LMKI10B U3MePEHUA, u(tt) paccunTbiBaloT MeTOA40M No Tuny B no dhopmyne

«(*) = (6)

efe fmex, tmn — coOTBETCTBEHHO MakcuMasibHas U MMHUMasibHas Temnepartypa, U3MepeHHas aTanoHHbIM TC
3a Bpems NpoBefeHns BCeX N3MePUTENbHbIX LUK/I0B.,
11.4.3 CtaHfapTHYI0 HeonpefeneHHOCTb rpafynpoBku 3aTanoHHoro TC U(#£) paccunTbiBatoT No gop-
myne

LAH =UJ2, )
rael/3— paclumpeHHas HeonpeAeneHHOCTb rpajyvpoBKM 3Ta/IOHHOTO TepMoMeTpa npu K = 2. npuBejeHHas B
CBUAETENLCTBE O ero noBepke (MNvA0BepuTeIbHAs NOrPeLLHOCTb NPYU AOBEPUTENbHOW BEPOSITHOCTN
95 %).
11.4.4 CTaHAApTHYI0 HeonpeAefieHHOCTb, OOYC/MIOBMIEHHYIO HETOYHOCTbIO 3/1IeKTPOVN3MEPUTENBbHOW
ycTaHoBKM. W(r3) paccunTLIBAIOT CNefytolm 06pasom:

w uJz2, ()]

roeUi — pacluvpeHHast HeonpezeneHHOCTb U3MepEeHUs NpU K = 2, NpUBEeHHas B CBUAETENLCTBE O NoBepke
YCTAHOBOK /151 U3MEPEHUs CONPOTUB/IEHUS.

MpumevaHunsn

1 Ecnu B cBMAETENbCTBE O NOBEPKE YCTAHOBKM yKa3aH npejen AonyckaeMoli NOrpewwHocTy : 4 np.To CTaHAapTHY0
HeonpeaeneHHOCTb paccYMTbiBAOT METOAOM Mo TUNy B (HopmanbHoe pacnpegeneHne) no oopmyne u(6rs) = are3.

2 Ecnv usmepuTenbHbli MOCT paboTaeT C BHeLlHell 06pa3L,0Boii Mepoli CONPOTUBAEHUS U U3BECTHbI CTaHAapTHas
HeonpeAeneHHOCTb ~"M3MepsAeMoro oTHoweHna S * A1c//106p' a Takke cTaHfapTHasA HeonpeneneHHOCTb rPasyVpoBKY
Mepsbl ulfifloep). To cTaHgapTHY HeonpeAeneHHOCTb n3mepeHus conpoTusneHua TC </(Sr, ) onpegensoT no gopmyne
u2(iirs) = S2u2(6Ra”) +R ~u |

11.4.5 CTaHAapTHY0 HeonpeAeneHHOCTb, BbI3BaHHYO OrpaHUYeHHOV paspelulatLlieli Cnoco6HOCTbIO
OTCYETHbIX YCTPOWCTB 3N1EKTPOM3MepUTENbHOM ycTaHoBku, u(6rfS) oueHnsatoT no Tuny B no hopmyne

<>

roeia iS- paspelarouias cnoco6HOCTb YCTAHOBKM A1 USMEPEHNST CONPOTUB/EHUST 3Ta/IOHHOrO [06pasLo-
Boro] TC.
11.4.6 CTaHOapTHYI0 HeonpegeneHHOCTb M3-3a HecTabWu/IbHOCTKM 3TasloHHOro [06pasuoBoro]TC 3a

MeXMOoBepOoYHbI nHTepBan u{6tT) oLueHnBalOT MeTogoM no Tuny B no hopmyne

= (10)

roei a T— MHTepBasl BO3MOXHOI0 MU3MEHEHNs CONPoTUBAEHUS 3TanoHHoro TC B TPOIiHOM TOUKe BOAbl B TEM-
nepaTypHOM 3KBMBaJsIEHTE, ONpeAeIEHHbI 3KCNEepUMEHTasIbHO NpY NepMoANYECcKOoil NoOBepKe aTa-
JIOHHOTO [06pas3LoBOro] TepMOMETPa U NPUBEEHHbI B CBUAETENLCTBE O €70 NOBEPKE.
11.5 CocTtaBnsoT 604XKeT HeonpeaeeHHOCTU U3MeEPEHUI TemnepaTypbl 3Ta/lOHHbIM [06pa3L,0BbIM]
TC (cm. Tabnuuy 2).
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Tab6bnuua 2— BlogxeT HeonpeAeneHHOCT M3MepPeHnii TemnepaTypbl 3TaoOHHbIM (06pa3LoBbIM) TEPMOMETPOM CO-
npoTUBNEHUs

OueHka cTaHaapTHOM B«iag B CyMMapHyio

KoadhdomumeHT
VICTOUHUK HeonpeseneHHoCTU HeonpeAeneHHoCTH, Tvn. BSHIAS CTaHfapTHYtO
pacnpe/ieneHvie, MeTof pacyeta HeorpeeneHHOCTb
CnyuaiiHble achdhekTbl npu nsme- Tun A. HopmasibHOoe pacnpe-
Y B P P pacnp 1c, ugisL)ic)
peHun nenexHve. 11-4.1
HecTtabunbHOCTb TEMNepaTypsbl B Tun B. paBHOMepHOe pacnpe- 1 W[L)
TepmocTaTte fenenve. i/(ft), 11.4.2 ’
pagynpoBKka 3Ta/loOHHOIo TePMO- Tun B. HopmasbHOe pacnpe- 1 u{6to)
MeTpa aenexue. ublic). 11.4.3
MoBepka u3mMepuTeNbHOI YycTa- Tun B, HopmasibHOoe pacnpe- 1
HOBKM penexve. n6rn). 11.4.4 C,
Paspewatouias cnoco6HOCTb U3- Tun B. paBHOMepHoe pacnpe- 1
MepUTeNbHON YyCTaHOBKM aenexue. nérn), 11.4.5 C
HectabunbHocTb 3Ta/IOHHOTO Tun B. paBHOMepHoe pacnpe-
TepMomeTpa 3a MEXNOBEpouHblii  genewue. u {«r), 11.4.5 1 1/<«,)
MHTepBan

MpumeyvaHne — C, — KoadhPULMEHT YyBCTBUTENBHOCTH 3TanloHHoro TC dR/dt. Om/‘C. onpegensemblii npn
Temneparype tt no ypaBHeHU0, NPUBEAEHHOMY B CBUAETENbCTBE O noBepke TC.

11.6 CymmapHyto cTaHAapTHYI0 HeonpeeeHHOCTb pe3ynbTaTa usMepeHns TemnepaTypbl 3Ta/IOHHbIM
TepmomeTpom ug(fd paccumTbiBaloT No hopmyse

uctx) =J-VuVttm-/)- u2(fa)- u2(Stc)+-~ju2(Sra)+ -L u2(&r,l )+u*(8f,). (12)
Vi ci ci
n punmed4yaHune — Pacuet HeonpeaeneHHOCT N3MepeHna TemnepaTtypbl NpyU NCNO/1Ib30BaAHUN 3Ta/IOHHbIX TC.
ANA KOTOPbIX XapakTepHbl gpyrue beHKLU/IVI npeoﬁpasoBaHMﬂ, npoBOAAT aHa/IONMMYHO BbILLEN3TOXKEHHOMY.

11.7 3HayeHue conpoTvBAEHUS rpagynpyemoro TC npy TemnepaType tt paccumTbiBatoT no hopmyne

= + CB7L & C2btF2. (12)

roe C2— koadpdpuumeHT yyBcTBUTENBbHOCTM TC dR/dt. onpeaensiemblin no ypasHeHuto HCX TC npu Temnepa-
Type”®,

il,., — nonpaeka, paBHas U3MEHEHWI0 TeMnepaTypbl N0 BEPTUKAbHON ocK paboyero o6bema TepmocTaTa

nnu kanubpartopa Mexay cpefHeii Toukoin U3 nosepsemoro TC 1 atanoHHoro TC;
— nonpaska, paBHas U3MEeHEeHMo TeMnepaTypbl N0 rOPU3OHTaNIbHON ocn Mexay U3 nosepsiemoro TC n
aTanoHHoro TC (nu mexay kaHanamu 610ka cyxob104HOro kanmbpartopa).
RKi(t,) paccunTbiBalOT Kak cpefjHee apudmMeTnyeckoe 3HaueHne pe3ybTaToB M3MepeHns ConpoTuBsIe-
Hua TC npu rpagyuposke no 10.2.1 no coopmyne

= ‘3
N 11 (3)
raoe N — 4ncno nsmepeHuii conpotmenexms TC;
Rk.— pesynbTtat/-ro uamepeHus conpotmsneHus TC.

MpumeuyaHne — lMonpaBkyn Ha BepTWKaNbHbIE W FOPU3OHTa/bHbLIA rpafuMeHTbl Temnepartypbl BBOAAT MO
pesynbTatam uccrefosaHuii TepmocTarta B noBepoyHoii nabopatopuun. Ecnv npu noBepke TepmoctaTta unm kannbparopa
rpagueHT TemnepaTypbl Obl1 onpefesieH TONbKO B BUAE NPefenoB OTKNOHEHUS TeMnepaTtypbl OT CPefHero 3HayeHus
+ aFl 2 aF2nu16o ecnun HeussecTHa ANMHa U3 noBepsieMblX TEPMOMETPOB, TO NONPaBKV MPUHUMAIOT paBHbIMU Hy 0. pa-
OVEHT yYnTbIBalOT TONIbKO BBEAEHNEM HeonpeeneHHocTy no 11.8.4.

11.8 BrogxeT HeonpeAeneHHOCTU u3MepeHuii conpoTuenexnus TC Bkaw4vaeT B cebsa cnegywouime
cocTaBnswoLwme;

11.8.1 CTaHfapTHY0 HeonpeaeneHHOCTb, 06YCNOBEHHYI0 CyvaiiHbiMU 3dhdheKTaMu Npyu N3MepeHH-
AIX. BbINO/IHEHHbIX B O4HOM U3MEpPUTELHOM LinK/e noBepsieMbimM TC, OL,EHMBALOT MO hopmyne

n
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()

roe w{rinb2) — c Ko eAMHMYHOro n3mepeHust conpotTnenexnns TC. onpegeneHHoe no 9.3;
N, — uncno namepeHunii conpotusneHnsa TC B KaXA0M LKNe.
11.8.2 CrtaHAapTHYI HeonpeaeneHHOCTb U3MEPEHUI NP NOBEPKE 3/1eKTPON3MEPUTENbHON YCTaHOBKN
U(Ark) paccumnTbIBalOT CrieyoLmum o6pasom:

U@rj=u/2, (15>

roeUk— pacluvpeHHas HeonpeeneHHOCTb U3MepeHns Npu K = 2. NpuBeAeHHas B CBUAETENbCTBE 0 NoBepke
YCTaHOBKU A/151 U3MepeHUsi conpoTusnenus TC.

MpumeyvyaHune — Ecnu B cBUAeTeNbCTBE O NOBEPKe YCTAHOBKM ykasaH npefen [OnyckaeMoil norpelHocTy
r [inp.To cTaHAapTHYO HeonpeAeneHHOCTb paccunTbiBaloT METOAOM No TUNy B (HopmanbHoe pacnpegeneHvie) no popmy-
ne n{ére)= Anp/3.

11.8.3 CTaH,qapTHyro HeonpeaeneHHoCTb, OﬁyCﬂOBHEHHyIO 0FpaHMHeHHOI7I paspemalomeﬁ crnoco6bHoc-
ThH0 OTCYETHbIX YCTPOWCTB 3/1EKTPOU3MEPUTESTbHOI YCTAHOBKM. U(bIK) paccumTbiBatoT No hopmyse
40 =~ (16)

roex ark— paspeluaroLias CnocobHOCTb YCTaHOBKM 415 U3MepeHns conpoTueieHns TC.
11.8.4 CtaHgapTHble HeonpeAeneHHOCTH, 06YCNOBNEHHbIE BEPTUKA/IbHBIM U TOPU3OHTA/IbHBIM rpaan-
eHTaMy TeMnepaTypbl B TepMocTaTe unu kanmoparope. n(&51), ui&tF2) paccumTbiBatoT no hopmynam:

= n?)

roei afl,i aR2 — gmanasoH M3MeHeHWs NonpaBoK K TeMnepaType, OLEeHUBAEMbIl SKCNepUMeHTasIbHO Npu
noBepke TepmocTaTa unu kannbpartopa.
11.9 bBrogxeT HeonpeneneHHOCTN n3mepeHnsa conpoTmuenernnsa TC npeacTasneH B Tabnauue 3.

Ta6nuya3 — BlogkeT HEONPEAENEHHOCTU U3MEPEHUS COMPOTUBIEHNS FPayypyeMoro TepMoMeTpa ConpoTUBNEHUS

OveHka cTaHfapTHOV Koathcpruyent Bknag, B cymmapHyto
VICTOYHVK HeonpeaeneHHoCTU HeonpeaeneHHoCcTu, Tn. — CTaHAapTHYtO
pacnpegeneHve, MeToauka pacueta HeonpeAeneHHoCTb
CnyuaiiHble achdekTbl Mpu n3me- Tun A. HOopmanbHoe pacnpe- 1 b w-)
peHumn feneHve. u(rma-)’ 11 8.1 o
MoBepka n3mMepuTenbHOR ycTa- Tvn B. HopmanbHOe pacnpe- 1
HOBKM fenexwue. o(iVA. 11.8.2
Pa3pewatowas cnoco6HOCTb n3- Tun B. paBHOMEpHOE pacrnpe- 1
kg
MepUTENbHOI YCTaHOBKM nenenve. </(ivit). 11.8.3 «<>
Mepenag TemnepaTyp No BepTu- Tun B. paBHOMepHOe pacnpe- o Cn Uafc)
KanbHOW ocu paboyero o6bema nenexHve. <(v). 11.8.4 ’
Mepenag TemnepaTtyp no ropu- Twvn B. paBHOMepHOe pacnpe-
30HTa/IbHOW OCcK pabouero o6bema  paenenue. 4/(«,r). 11.8.4 Cn C* </(««)

(nn6o mexay KaHanamu B 610ke)

11.10 CymmapHylo CTaHAapTHYI HeonpeaeneHHocTb n3mepenuns conpoTtusnenns TC uc(RK) oueHunsa-
10T Mo hopmyrie

URK) =JU2(W ;)+u2(Sr*) +u2(Sr* )+ C¥ (S fFL) + Cfu2(5fe2) 18>

11.11 CymmapHylo cTaHAapTHYH0 HeonpefeneHHocTb UC(R) u paclimpeHHylo HeonpefeneHHocTb U
nosepkn TC B Kax 0l TeMnepaTypHO TOUKe paccumTbiBalOT Mo hopMynam.

ueg{R )*<lc2ug(t,) + uBiRky, (19)
U* kudqR). (20)
rae Kk — KoadppmumeHT oxeara.

12
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11.12 Pe3ynbTatnoBepku

MMpu kK = 2 conpoTuB/ieHMe rpafympyeMoro TepMomeTpa npu Temnepatype t, HaXxoAUTCA B UHTepBasie
RK(t,) £ U c BepoaTHOCTbIO 95 % B NpeAnonoXeHun HOpMasibHOro 3aKkoHa pacnpegeneHvs. Heonpegenex-
HoCTb noBepku TC B eAuHMLAX TemnepaTypbl paccuntbiBaloT gesieHnem U Ha KoadhuUUMEHT YyBCTBUTEb-
HocTn C2

12 PacueT pacliMpeHHo HeonpeaeneHHOCT NOBEPKM TEPMOMETPOB
COMPOTUB/IEHNS B penepHoii Touke

12.1 3HaueHve TemnepaTypbl penepHoi ToUku L, 1 pacluMpeHHas HeonpeeieHHOCTb 3TOr0 3HaYeHus
U(t,p) AO/MKHBI 6bITb NPUBEAEHBLI B CBMAETENLCTBE 06 aTTecTauun yCTaHOBKM C aMNy/noi Ans peanusayumn
penepHoli Toukn. CTaH4apTHYO HeonpeaeneHHOCTL TeMnepaTypsl u{tlp) paccuntsiBaloT no hopmyne

n((d) =u"y2. (21)

12.2 BrogxeT HeonpefenieHHOCTU n3mepeHunsaconpoTusneHna TC coctaBnaoTaHanornyHo 11.8—11.9.
CTaHfapTHY HeonpeaeneHHOCTb, 06YCNOBNEHHYIO CyvaliHbiMy 3hdpekTaMy Npu N3MepeHnsx, paccumTbl-
BatoT no dhopmyne (14) kak CKO cpegHero 3HaueHnsi pe3ynibTaToB n3MepeHuii conpotusneHmsa TC B penepHoit
Touke. CyMMapHylo cTaHAapTHY0 HeonpegeneHHocTb U(RJ paccuuTbiBatoT no copmyne (19). B 6roaxeT
HeonpeaeneHHOCTH He BK/TYaloT CTaHA4apTHbIe HeonpeaeeHHOCTH, 06yCNOBIEHHbIE BEPTUKA/IbHLIM 1 TOpU-
30HTaNbHLIM FpagneHTaMy Temnepartypbl B 6/10Ke.

12.3 CymMmapHylo cTaHAapTHy0 HeonpegeneHHocTb UC{R/M) n pacwmpeHHyto HeonpegeneHHocTb U,p
nosepku TC B penepHOi TOUke onpeaensoT no oopmynam:

ue(f?,) = <22)

Mb = K uc(R” (23)
roe Kk — KoadppuumeHT oxeara.
12.4 Pe3ynbTat noBeEpPKH
Mpuk = 2 3HaYeHne conpoTuBNeHus rpagynpyemoro TC npu temneparype ttpHaxoauTcs B UHTepBasie
Rk+ U c BepoAaTHOCTbIO 95 % B NpefnosioxXeHnM HOpMasibHOro 3aKoHa pacnpejeseHns BeposiTHOCTU. Heon-
pefeneHHocTb noBepkn TC B eguHMLax TeMnepaTypbl paccuntbiBaloT genernem U Ha KoadhhnLMeHT 4yBCTBY-
TenbHocTn C2

13 OdhopmneHne pesynbTaToB NOBEPKMK

13.1 Bnpouecce NoBePKN NOBEPUTENb A0/1XEH BECTW NPOTOKON NOBEPKU, BK/IKOYAKOLLNIA BCeOS cneayio-
Ve faHHble: HaumeHoBaHve 1 Tin TC. cepuiiHblii Homep TC (v napTum TC), pabounii fuanasoH Temneparyp
TC. ycnoBHoe o603HaveHne HCX. HaMeHOBaHWe 3aka3uunka, AaHHble U3MEePEHWiA, 3ak/ToUYeHne 0 rogHOCTH,
fAaTy nosepku, hamunuio noseputens. onyckaioTca KOMMNbIOTEPHbIE 3anMCU U XpaHeHe NPOTOKO1a MOBEPKY.

13.2 Tpun NONOXUTENbHBIX pe3ynbTarax NoBepkn Ha cooTeeTcTBne gonyckam no FOCT P 8.625 Ha kop-
nyc TC HaHOCAT KNeliMo nv ohopMISI0T CBMAETENLCTBO O NOBEPKE, B KOTOPOM yKa3blBaloT HAMMEHOBaHWe 1
Tmn TC. cepwuiiHblii Homep TC (unu naptum TC), pabounii gnanasoH TemnepaTyp TC. ycnoBHoe 0603HayYeHve
HCX. knacc gonycka v cpok felicTBus ceugetenbcrea. Moanvcb NoBepuTens yaoCTOBEPSIIOT OTTUCKOM NoBe-
puTenbLHOro Knelima.

13.3 llo cornacoBaHuIo C 3aKa34yMkoM B CBUAETE/ILCTBE O MOBEPKE A0NYCKAaeTCA YKa3biBaTb pe3ynbTarhl
N3MepeHnii, NoNlyYeHHble NPy NPoBeAEHNN NMOBEPKX, U X HEONPeAEeNeHHOCTb.

13.4 Tpw noBepke, BKOYaloLL el B cebs rpafyvpoBKy TEpMOMETPA, BblAAT CBUAETENLCTBO O NOBEPKE,
cojiepxallee crnefyoLine gaHHble:

- TMn TC, cepuiiHblii HoMep TC (unu naptum TC), Avana3oH TemnepaTyp;

- Tabnuuy 3HavyeHuii conpotusieHus TC npu Bcex TemnepaTypax rpagypoBku,;

- pacluMpeHHyo HeonpeaeneHHOCTb n3MepeHns conpotusnernns TC B kKaxaoi rpagyMpoBOYHO Touke
nn60 B pa3nnyHbIX AnanasoHax Temnepartyp;

- WHTepnoALNOHHYIO0 3aBUCUMOCTb CONPOTUB/IEHNE — TeMmnepaTypa, ornpegeneHHyto no pesyabrartam
rpaflyvpoBKM C yKkaszaHneM Bcex kKoadhdpuumeHToB nonuHoma KanneHgapa — Ban/o3eHa(KBA)nm6oMTLL-90;

- CpOK[elicTBUSA CBUAETENLCTBA,;

- MoANWCb U KNeimo nosepuTens.

13.5 Mpwu oTpuuaTesnbHbIX pesynbTarax NoBepPKN OTTUCK NOBEPUTENBLHOTO KNeliMa racat Uan aHHynnpy-
0T CBUETENLCTBO O NOBEPKE U BblJaloT U3BELL,EeHNE 0 HeENPUrogHocTN TC ¢ ykasaHneMm NpuymH.

13
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Mpunoxexune A
(pekomeHgyemoe)

MeToguka NnocTpoeHus VIH,CI,I/IBVI,CI,yaI'leOI?] 3aBUCMMOCTU conpoTuBNeHne—TemMnepartypa
ANA NNaTUHOBbLIX TEPMOMETPOB CONPOTUB/TEHNA

A1l TpagyvpoBky TC 1 nNocTpoeHne WMHAMBUAYANLHO 3aBUCMMOCTU CONPOTUBEHNE — TemnepaTypa npoBoasAT
KaK COCTaBHYI 4acTb MOBEPKW ANA NAaTtuHOBbIX TC. TpeboBaHWA K TOYHOCTU KOTOPbIX OTAMYAOTCA OT TpebosaHuii
FOCT P8.625.

A.2 TpapyvpoBky TC NpoBOASAT CMYEHNEM € 3TanoHHbIM TC B TepmocTaTax uan kanmépaTtopax uav usmepeHmem
conpoTtusneHns TC B penepHbIX TOUYKax.

MpumevaHune — B npunoxenun I npusefeH Npumep OLEHVBAHUS HeonpedeNeHHOCTU rpagynposku TC B
cyxobno4yHom kanubpatope npu Temnepatype 400 X .

A.3 [nA nocTpoeHus NHAMBUAYAbHOW 3aBMCYMOCTM CONMPOTUB/IEHNE — TeMnepartypa nnaTnHoBbix TC npumeHs-
10T 1BE OCHOBHble Mofenun: yHkuuio Kannengapa — Bax [lio3eHa (KBA)u meTognky MTLU-90. laHHble Mogenun peannso-
BaHbl B 60/IbLLIVHCTBE COBPEMEHHbIX BTOPUYHbIX NpeobpasoBartesneil.

A.4 Ona nnatuHoBbiXx TC MoAenblo, Hanbosiee TOUHO peanusyolleil MexayHapoaHy TemnepaTypHy LiKany,
apnseTca metogmka MTLLU-90. dyHkuna Kannengapa — BaH [wo3eHa (dyHkuma KB/[) sBnsieTcs annpokcvMupytowei
MOAEe/Nbio, KOTOpas UMeeT HeyCcTpaHMMOoe CUCTeMaTMyecKoe OTK/I0HeHe oT MTLLU-90. orpaHnymBaroLLee TOYHOCTb U3me-
peHuns TemnepaTypbl NnatuHoBbiM TC. Cuctematmyeckoe oTknoHeHne yHkumn KB oT MTLU-90 gna pasnuyHbix guana-
30HOB TemnepaTtyp npeacTaB/ieHo Ha pucyHke .1 npunoxeHus [.

A.5 MocTtpoeHune hyHkunun Kannengapa — BaH [jlozeHa

A.5.1 dyHkuna KB[ umeeT cneayowmii Bug;

Ana gnanasoHa Temnepatyp oT MuHyc 200 ‘C go 0 X :

R, =/?0|1 +At+Bt*+ C(/— 100 X Y 3. (A.1)
[Ana gnanasoHa TemnepaTtyp ot 0 X g0 850 X :
A,= FAc<l * At * Btr). (A.2)

roe R, — conpoTtusnexne TepmomeTpa. OMm. npu Temnepartype t“C:
Rg— conpoTueneHue TepmomeTtpa. Om. npu Temnepartype 0 ‘C.

[Ana onpefeneHns yeTblpex HensBeCTHbIX koadhduuymenTos f?20. A. B. C B chopmynax (A.1l). (A.2) Heo6XxoanUMbI
pesynbTatbl rpagynposku TC no KpaiiHeli mepe B Tpex Toukax Bbile 0 “C v B 04HOM Touke Huke O X .

A.5.2 TOYHOCTb UHTEPMNONSALNOHHON PYHKL MU 3aBUCUT OT HEONPEAENEHHOCTU rpagympoBkn TC B TeMnepaTypHbIX
TOYKax, OT yncna ToUeK UUHTepBasia Temnepartyp Mexay ToUkamu.

A.5.3 Metog nocTpoeHusi pyHkumn KB npu MUHUManbHOM Yncie TemnepaTypHbIX TOYEK PEKOMEHAYETCS NCNOSb-
30BaThb TO/IbKO Npu rpagynposke TC B penepHbIX TOuKax 160 nNpu rpagyvpoBke B BbICOKOCTAOWIbHOM XUAKOCTHOM Tep-
MocTaTte B Y3KOM junanasoHe Temnepatyp. PekomeHgyeTca npoBecTu rpagympoBsKy npu Temnepatype 0 X © B BYX TOUKax
pabouero gnanasoHa Bbiwe O ‘C c NpMMepHO paBHbIM UHTEPBA/IOM TemMnepaTyp 1 Npu Temnepartype HuxHero npegena TC.
ecnu aToT npegen Hwxe 0 *C. HeonpeAeneHHOCTb U3MEPEHHOI TemnepaTypbl GbICTPO BO3pacTaeT Npu aKcTpanonsyum
NHTEPNONALMOHHON PYHKUMK. [TO3TOMY 3KCTpanonauua gonyctuma He 6onee yem Ha 20 X 3a npefesbl rpagynpoBOYHHOTo
AvanasoHa.

A.5.4 Tlpu ncnonb3oBaHnn AN rpagynposku TC kannbpaTopos Wy TepMoCcTaToB BAnanasoHe Temnepatyp 6onee
300 ‘C pekomeHAyeTCa NPOBECTU rPajynpoBKY HE MeHee YyeM B NATU TemnepaTypHbIX TOYKax C MHTEpPBA/TIOM He 6onee
50 X . B gaHHOM cnyyae MHTepnoNALMOHHYI0 (DYHKLMI0 paccynTbiBalOT C NOMOLL b0 annpoKkcMMaLl M o MeToay HauMeHb-
LWnX KBa4paTos.

A.5.5 BpgunanasoHe Temnepatyp oT 0 'C go 160 X kpususHa pyHKumMn KB/[ oueHb Mana. [1ns nonyvyeHus nHtepno-
NAUMOHHON DYHKUMN pekoMeHAyeTCcA NPUMMeHATb B 3TOM Anana3oHe 60nee 3KOHOMUYHBIA meTog MTLI-90 (cm. A.6) ¢
NCnonb3oBaHMEM OfHOW rpajyMpoBOYHOW TOuku, kpoMe O X . Ha KOHUe Auana3oHa W. ecnn 3To HeobxoAuMo, 3aTem
annpoKCMMMpPOBaTb NOJTyYEHHbI NONNHOM hyHKumen KB/,

A.6 Metoa MTLLU-90

A.6.1 MeToA NOCTPOEHNA NHTEPNOIALNOHHON 3aBUCUMOCTY ANS NAaTMHOBbLIX TC no MTLL-90 ocHOBaH Ha MCMob-
30BaHWM BYX CTaHAAPTHbIX DYHKLMIA OTHOCUTENbHBIX CONPOTUBAEHUA W,iT90), onpesieneHHbIX B UHTepBanax Temnepa-
Typ ot 13,8033 go 273,16 K n o1 0.01 X pgo 961.78 X u npeactaBnsaoLWmnx co60i NOMMHOMbI BbICOKMX CTEMeHeNn ¢
N3BECTHbIMU Ko3hhuumeHTamn [1J:

(A.3)
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" oc- - - -
oTO *C o 961.78 °C: UL Iraa)c CO Q}Et C, L 43134 1S (A-4)

KO3t PULMEHTbI DYHKUWI MMEeloT cneaylolne 3HauyeHns:

A0=-2.13534729; CO0~ 2.78157254;

a\ =3.1832472; C, = 1.64650916.

At m-1.80143597. C} =-0.1371439;

A, =0.71727204; Cj =-0.00649767.

A\ = 0.50344027; CA=-0.00234444.

A. =-0.61899395; C4=0.00511868;

A\ =-0.05332322. C4=0.00187982;

A .=0.28021362; C, =-0.00204472;

Ar =0.10715224; C4=-0.00046122.

A ,»-0.29302865: C =0.00045724.

A,n=0.04459872;
A, =0.11868632:
AVJ* -0.05248134;

A.6.2 OTHOCUTenbHOe conpoTuBeHue nnaTtuHosoro TC npu temnepatype TO0onpeensatoT Kak OTHOLEHNE CONpo-
TUBNEHMA TepMoMeTpa nNpu TemnepaTtype 0K CONPOTMBAEHUIO B TPOWHOI TOUKe BOAbl Mo hopmyne
WTn) =A(M»YA(273.16 K). (A.5)

VHTepnonsiLMoHHy0 3aBUCMMOCTb OTHOCUTEIbHOTO CONpoTMBAeHnsa TC oT TemMnepaTypbl paccunTbiBaOT Kak CyMMy
cTaHpapTHoOl dpyHkumm (A.3mnu (A.4) n PyHKUUM OTKIOHEHMS NO hopmye

Wr(Tn)* AlV<rw). (A.6)

Bug coyHkuun AN'(Tan) onpegenex 4N kaxaoro TemnepatypHoro gnanasoHa MTLU-90 v npuseaeH B Tabnuue A.1.
KoadhdpumumeHTbl PyHKLMKU paccunTbiBalOT MO pe3ynbTaTam rpagyvpoBKM B OCHOBHbIX penepHbix Toukax MTLLU-90. Mepe-
YeHb penepHbIX TOYEK U 3HAYeHUA ux Temnepartyp npmsefeHsl B 6.5.1.

Ta6nuua Al — Buag dyHKLUN OTKNOHEHNS U rPagyMpOBOYHbIE TOUYKM B Pa3/InyHbIX Anana3oHax Temnepatyp

[vana3soH Temneparyp. "C pafynpoBOYHbIE TOUKU Bug, chyHKLMN OTKNOHEHNSA
-189.3442 — 0.01 Ar. Hp. TTB AN(T A - 1) ¢b(AV(TM) - 1) In W(TM)
-38.8344 — 29.7646 Ha. TTB. Ga B|Ne (4-1).b[Ne (7un)-1]"

0,01 — 29.7646 TTB. Ga flrr~-i)

0.01 — 156.5896 TTB. In a[W<r«J-1]

0.01 — 231.928 TTB. In. Sn altr”r>-11*6(M4Irm}-1]*

0.01 — 419.527 TTB. Sn. Zn aimr~ - 1] & - 12

0.01 — 660.323 TTB. Sn. Zn.Al aimrh) -1) ¢ ijJT clwTm) - 1)&
0,01 — 961.78 TB. Sn. Zn. Al. Ag aim tj - ij *ciwirt)- ip ecliv<rj-1)*+

* OllV<ri(,) - W(660.323 °C)f

MpumeyaHune — B Tabnuue npumeHeHsl cnegytouine o603HayeHns:

TTB — TpoiiHaa Touka BoAbl; HA — TpoiiHasa Touka pTyTM: Ga — Touka nnaBneHusa rannus; In— Touyka 3aTBep-
[eBaHuA uHAMA: Sn — Touyka 3aTBepfeBaHus 0/10Ba; 2N — TOYKa 3aTeBepeBaHunsa uuHKa;, Al — Touka 3aTBepaeBaHus
anomuHns; A — Touka 3ateepfeBaHus cepebpa.

A.6.3 [lonyckaeTca ucnonb3osBaTtb ANA pacyeTa KO3 PULNEHTOB DYHKUNI OTKIOHEHUS OTHOCUTE bHbIE COMPO-

TUBMIEHUS. NOMyYeHHble CINYEeHNEM B TepMOoCTaTax ¢ aTafoHHbIM (06pa3yoBbiM) TC B Npefenax 3ajaHHoro gnanasoHa
Temnepartyp.
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MpunoxeHne b
(cnpaBoyHOe)

PekomeHAayemble cpefbl 419 XUAKOCTHLIX TEpMOCTaTOB

Ta6nuua B.1— Pa6ouas cpefa B TepMoCTaTax U XxapakTepHblii Ans Hee pabounii fuana3oH Temneparyp

Cpepa [Jvana3oH Temnepartyp, 'C
lanoreH (cmecu CH-koMno3nuuii) OT-150 AO-70
CUNnMKoHoBbIE Macna OT-10 OO 315
Jlerkne MuHepasibHble Macna Ot -75 pgo 200
Boga OT0 g0 95
GIT (Ga - 62 %; In— 21.5 %; Sn — 16 %) Ot 15
Cyxue thnongpl OT 75 po 850
PacnnaBneHHble conm Ot 200 go 620
XXunakoe onoso Ot 315 go 540
MpumeuvaHne — GIT He 3akunaeT npumepHo A0 2000 X .HO MOXeT MOBpeAUTL HEKOTOpble MaTepuaslbl,

T. K. CMa4yMBaeT NOBEPXHOCTb W CHUMAaeT C Hee OKcuf. ANOMUHWIA 1 cepebpo nofBeprawTcs 3pO3nKN MeAs1eHHO Npu
KOMHaTHOW Temnepartype v 6bICTpO npu Temnepartype cBbiwe 100 ‘C. Ctanb Mapok 304 n 316 MOXET Haxo4uTbCS B
KoHTakTe ¢ GIT Ha Bo3ayxe npu 406 *C B TeueHne 520 gHeii 6e3 NnoBpexaeHuii. MakcumanbHas Temnepartypa KoHTakTa
co cTanbio Mapok 304 n 316 gomkHa 6b1Tb 650 “C.
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Mpunoxexve B
(cnpaBo4yHoe)

MprMep OLEeHKN pacliMpeHHol HeonpeaeneHHOCT NOBEPKU TEPMOMETPOB
conpoTMBAEHUs knacca A npu Temnepatype 95 °C ¢ NpUMEHeHWEeM XUAKOCTHOTo TepMocTarta

B.1 WHdopmayuna o noBepsseMOM TepMoOMeTpe CONPOTUBEHMNSA

TepmomeTp conpoTusneHuns tuna TCl. YcnoBHoe o603HavyeHne HCX — Pt 100. Knacc A no TOCT P 8.625. flonyck
npn95 X — +0.34 X.

B.2 CpepcTBa n3amepeHuil, Mcnonb3yeMble Npu noBepke

B.2.1 BopsiHOW TepmocTar

HectabunbHocTb Temnepatypbl AcT*30.02 *C.

HepaBHOMepHOCTb TeMnepaTypbl B pabouem o6beme af =x 0.01 X .

ny6uHa norpyxenust TC 350 mMm.

B.2.2 3TaNOHHbIi TEpMOMETpP CONPOTUBNEHUS

PaclwunperHHas HeonpeAeneHHOCTb (MW [OBepUTeibHasA NOrpeLwHoCcTb NPy AOBEPUTENbHON BEpOoATHOCTU 95 %)
npu 100 X U3-+ 0,12 “C (1/3 gonycka TC).

HecTabunbHOCTb 3a ME@XMNOBEPOUHbI MHTepBan BA* + 0.05 X .

B.2.3 MOCTNOCTOAHHOTO TOKa

Mpepen ocHOBHOW gonyckaemoli norpewHoctn J10, » : 0.002 Om.

CKO pesynbTata usmepeHusa conpotusnexnusi 100-omHoro TC a noBepoyHoii nabopatopum npu 95 X wn[rla) -
=0.005 Om.

B.3 BroaxeT HeonpeaeneHHoCcTu

BlogxeT HeonpefeneHHOCTM M3MepeHus TemnepaTypbl B TepmocTate npefctasneH B Tabnuue B.1. Biogxer
HeonpefeneHHOCTV N3MepeHns conpoTueneHnsa nosepsemoro TC npefctasneH B Tabnvue B.2.

Ta6nuya B.1 — GloaXeT HeonpeeneHHOCTU N3MEPEHNA TeMNnepaTypbl B TepMocTare

OueHka . Koschehuupent Bknag B cyMMapHyto
VICTOUHUK HeonpeseneHHOCTV U MEeToZ, pacyeTa CTaHaapTHOW BAVSHIAS CTaHAapTHy0
HeonpeaeneHHoOCTH HeornpefeneHHOCTb
CnyJaiiHble adhpekTbl Npu M3MepeHun (Mo nATM m3Mepe-
Y _ B P P ( P 0.0022 1/0.385 0.0058
Huam) W, r) =
HecTabunbHOCTL TeMNepaTypbl B TepmMocTaTe u (tj - 0.0116 1 0.0116
pagynpoBka 3TanoHHOro TepmomeTpa wu(blc) - UJ2 0.06 1 0.06
nekTponsmepuTenbHas yctaHoka w6rr) = A3 0.00067 1/0.385 0.0017
HecTabunbHOCTb 3TA/IOHHOTO TepMOMEeTpa 3a MeXnoBe- 0.0289 0.0289
pouHblii uHTepBan u (fifr) = a,a/3 : 1 :
CymmapHasi cTaHfapTHas HeonpefeseHHOCTb Temnepa- 0.068

Typbl t/c(f,). X

Ta6nu ua B.2 — EEOA)KeT HeonpeneneHHOCTU U3MepeHus COnpoTuBAEHUA NoBepAeMoro TepmMomMeTpa conpoTtueie-
HUA

OueHka Koadbepmupent Bknag o cymMblapmyto
VICTOYHMK HeonpeaeneHHoCTy CTanfapTHon SIS CTaHAapTHYIO
HeonpeAeneHHocT! HeonpeaeneHHOCTb
CnyuaiiHble athhekTbl NpU M3MEpPEHUN au(rujljs 0.0022 1 0.002
dnekTponsmepuTenbHas yctaHoBka wu{ern) = A3 0.00067 1 0.00067
Mepenag Temnepartypbl B paboyem o6beme alJ-a 0.0058 0.385 0.0022
CymmapHasi cTaHgapTHasi HeonpefeneHHOCTb COMpoTWB- 0.0032

nenunsa ~(4,,). Om
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8.4 PacueT cymMMapHOii CTaHAapTHON HeonpeaeneHHOCTN NOBEPKU

CyMMapHy cTaHfapTHY HeonpeaeneHHOCTb NOBEPKM paccunTbiBaloT no chopmyne (19) npu C2» 0.385 Om/'C.
nc(d) =0.0262 Owm.

8.5 PacwunpeHHaa HeonpeaeneHHOCTb NOBEPKU

Mpr k-2 pacwupeHHas HeonpegeneHHocTb NnoBepkn U=0.0524 Om. B TemnepaTypHom akBuBaneHte U(=0,136 °C.
BbIBOJ:

Komnnekc cpeAcTsB noBepku npurogeH ansa nosepku TC knacca A npu Temnepatype (95 + 3) ‘C (no 6.8 pacwnpeH-

Hasi HeonpeeneHHOCTb NOBePKM 4o/XHa 6bITh N0 KpaiiHeli Mepe B ABa pasa MeHbLue fonycka nosepsieMbix TC). 3aknoue-
HUEe 0 roAHOCTN TC AOKHO 6bITh BbI4AHO MPY YCIOBUU BbINOSTHEHUSI COOTHOLEHUI:

- 1?,.<l)+ U)EL i + \tx: (8.1)
at

VdRZ A
<) - *hex«d - U 5t 2 t,,

rae /?*(fx) — cpepHee 3HayeHue conpoTmBneHns nosepsiemoro TC. Owm;

tx— cpefHsas TemnepaTypa, U3sMepeHHas aTafioHHbIM TC. aC;

RHCX(tx) — 3HauveHue conpoTtmuBneHma TC no HCX npu Temnepatype /x. Om;

18

U — paclumpeHHas HeonpeaeneHHOCTb pe3ynbTaTa nsMmepeHns conpotuenenusa TC, paBHas ansa faHHoii nabopa-
TOopun 0,0524 Owm;
d%

Ft — yyBCTBUTENbHOCTL TC Nno HCX npu TemnepaTtype 95 ‘ C. paBHas 0.385 Om/*C;

Ot, — ponyck TC no NOCT P 8.625 npu Temnepartype tx. ‘ C.
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MpunoxeHwne I
(cnpaBo4yHoe)

Mpumop pacuyeTa pacwMpeHHOl HeonpeaeneHHOCTM rpagyvpoBKU TEPMOMETPOB COMPOTUBAEHNS
B CyX06/104HOM TepMocTaTe npu Temnepartype 400 °C

1l VHdopmauns o rpagynpyemMom TepMomMeTpe CONPOTUBNEHNS

TepmomeTp conpoTusnexnuns mogenu TE 065 Tuna Pt 100, dmpma Rosemount. guameTp kopnyca 6.35 MM. AnivHa
norpyxaemoii yactn 350 mm.

Tpe6oBaHUs K paclUMpPeHHOI HeonpeaeneHHOCTM n3MepeHuii Nnpu Temnepatype 400 °C: + 0.46 *C.

.2 CpepfcTBa n3MepeHuit, ucnosib3yemble nNpu rpajynposke

[.2.1 Cyxo6nouHblii TepmocTat mogenu 9173. coupma Hart Scientific.

- 610k O npu Temnepatype 400 ‘C.

- HecTabunbHOCTb TemnepaTypbl a 6/710ke B cTayMoHapHOM pexume Jicr a + 0.01 *C;

- nepenaj Temnepatypbl Mexay kaHanamu 61oka (paguanbHblii rpagueHT TemnepaTypbl®, =+ 0.025 ‘C;

- M3MeHeHue TemnepaTypbl B U30TEPMUYECKOl 30He 6/10ka (BepTuKanbHbI rpagMeHT Temnepatypbl Ha A/iMHe
60 MM OT fiHa KaHana) 0.25 ‘C:

- rnybuHa norpyxeHust TepMmomeTpa B 6510k TepmocTaTa 203 Mm

[.2.2 OTanoHHbI1 TepMOMeETp conpoTmeaeHmsa Tuna STC-100 3-ro paspsga. «BHUUM wum. [./1. MeHpeneeBa»,
[oBepuTenbHan NOrpeLHoCTb Npu f0BEPUTENbHON BepPOsATHOCTU 95 % npu 420 *C nn=+ 0.07 ‘C. HecTabunbHOCTb 3a
MeXMNoBepoYyHbIil MHTepBan Bj* + 0.01 ‘C.

[.2.3 MocT noctosiHHOro Toka «Super Thermometer 1590». doupma Hart Scientific. Mo cneundukaunn nsrotosuTte-
Na ANs BXOAHOro conpoTuneHns ot 25 go 400 OM npu Ucnosib3oBaHuy onopHoii Mepbl 100 OM U N3MepuTEeNbHOrO TOKa
1MA OTHOCKTE/IbHAA NOrPELLHOCTb HOPMUPOBaHa kak 6 * 10~B (6 ppm), YTO NMPUBOAUT K paCcLUMPEHHO HeonpefeneHHOCTN
n3MmepeHwuii gns conpotrenerns 250 Om (cooTBeTcTBylOWero 400 aC) Us ~+ 0.0015 Om.

CKO pesynbTata U3MepeHus ConpoTuBiEHNA a NoBepoyHoin nabopatopun «BHUAM um. .. MeHgeneesa» ans
TC HOMMHaNbHbLIM conpoTmBneHmem 100 Om npu Temnepatype 420 "C. paccuntaHHOro no pesynbtatam 100 usmepexunii B
penepHoii Touke 3aTBepAeBaHNs LMHKa (BpemMs MHTerpupoBaHusa 12 c. BpeMs KaXaoro otcyeta npu AByX HanpasBieHUsaX
Toka 2 c). u(rm ) m0,004 Om.

.3 PesynbTaTbl U3mMepeHuii

3TanoHHbIi TepMmomeTp conpoTusBneHns 3TC-100 6bln NOAKOYEH KOAHOMY U3 KaHaN0B N3MepPUTeNbHOro MocTa, 1
B nporpammy 6biin BBeAeHbl KO3 (ULMEHTbI MHTEPMNOMALNOHHON 3aBMCMMOCTK COMPOTUB/IEHNE — Temnepartypa no
MTLLU-90. Takum obpasom. TC-100 pernctpmuposasn Temneparypy kanmbparopa B rpagycax Lienscus. Kapyromy kanany
MocTa 6bl1 nofKNoYeH nosepsemblii TC. Bpemsa nHTerpmpoBaHnsa 661710 yCTaHOBMEHO Ha 12 ¢. Bpems Kaxjoro otcyera npu
[IByX HanpaBfeHnsax Toka — Ha 2 c. Takum 06pa3oM, Kax/ablii pesynbTar, npuBefeHHblli B Tabnuue, noyyeH kak cpegHee
3HauYeHne n3 pe3ynbTaToB WEeCTN n3MepeHunii. MpoBeseH NonepeMeHHbI 0TCHET NoKas3aHUii 3TasIOHHOTO U MOBEPSAEMOro
TC. Pesynbtatsl npueefeHsl B Tabnuue .1

Ta6nuuya [.1— Pe3ynbTarsl U3MepeHuii

TepmomeTp 3TC-100 TE 065 Pt 100
N3mepsaeman BenmumHa l.*c A. Om
400.0152 247.0673
PesynbTatbl n3MepeHuii 400.0186 247.0692
400.0203 247.0705
400.0196 247.0689
CpepHee apudmeTnyeckoe 3HavyeHve 400.0184 247.0681
L, —Tr .* 0.0051

4 Broaxer HeonpegeneHHoCTH
BlogxeT HeonpeaeneHHOCTM N3MepeHna TemnepaTypbl B 6/10ke npeacTaBneH B tabnuue I.2.
BlogxeT HeonpeeneHHOCTU n3MepeHns conpotusnernns nosepsiemoro TC npefctasneH B Tabnumue .3,
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Ta6nuuya [.2— GlOAXeT HEONPEAEeNEHHOCT U3MEPeHUs TemMnepaTypbl € 6110ke

Bknag o cymmapHyto

OueHka cTaHaapTHol KoachcpuupeHt
VICTOYHVK HeonpeeneHHoCT! 1 MeToz, pacyeTa CTaHAapTHYtO
HeonpeeneHHee!un BVAHUS HEONpeENIEHHOCTD
CnyuaiiHble adphekTbl NpY 3MepeHnn (No LWecTu
n3mepeHnam) n(ril a) * 0.0016 1/0.35 0.0047
HecTtabunbHocTb Temnepatypbl B 610ke u(fa) =
paryp (@ 0.0015 1 0.0015
pagyvpoBka atanoHHoro TC s UJ2 0.035 1 0.035
OnekTpousmepuTenbHaa ycTaHoBka (Mo cneum-
chukauun) 6St) - U,12 0.0008 1/0.35 0.0023
HectabunbHocTb aTanoHHoro TC (/{«,) = 0.0058 1 0.0058
CymmapHas cTaHfjapTHas HeonpejeneHHocTb 0.036

nsmepeHuns temnepatypsl udf,). ‘C

Tab6bnuuya TI.3— Blogxer HeonpeaeneHHOCTU N3MEPEHUSA CONPOTUB/IEHUA NOBEPSIEMOro TepMomeTpa

Bknag B cyMmMapHyto

OueHka cTaHaapTHol Koodpdomupment CTAHEADTHYIO
VICTOYHVK HeonpeaeneHHocTH HEONPE/ENEHHOCTH e PTHY!
HeonpeAeneHHoCTb
CnyuyaliiHble adhhekTbl Npy 3MepeHnn (No wectu
n3MepeHmaM) u{rn A) = 0.0016 1 0.0016
SneKkTponsMepuTesibHaa yCTaHoBKa - UJ2 0.0008 1 0.0008
Mepenag Temnepar no BepTuKasbHON ocKn
E A pamp P 0.1471 0.35 0.0515
U<«,.)=B,.0
Mepenag Temnepatyp mMexay kaHanamu B 610ke
penaa pamyp mexay 0.01471 0.35 0.0051
u(6tn ) =
CymMmapHasi cTaHfapTHass HeonpejeneHHOCTb
Y| p Aap pea 0.0518

conpoTtuenenuns uc(/1,). Om

.5 PacueTcymmapHOii cTaHAapTHON HeonpeaeneHHoCTN rpaaynpoBKu

CyMmMapHyto cTaH4apTHYI0 Heonpee/ieHHOCTb rpagynpoBku paccunTbiBaloT no popmyne (19) npm C2- 0.350m/*C.

ugsd)« 0.0532 Om.

[.6 PaclwunpeHHas HeonpeAeneHHOCTb rpajynpoBKN 1 pe3ynbTaTt rpajynpoBKu

Mpu Kk a 2 pacwmpeHHasa HeonpegeneHHocTb rpagympoBkn U = 0.1064 Om. B TemnepaTypHOom 3akBuBaneHte U( -
» 0,304 "C.

BbiBog,.

Conpotusnenue rpagympyemoro TC npu Temnepartype 400.02 ‘' C HaxoauTcsi B MHTepBane (247.068 + 0.106) Om
C BEPOATHOCTLIO 95 % B NpeAnoNoXeHM HOPMaslbHOIo 3aKoHa pacnpefeneHns BeposATHOCTU. PaclunpeHHas Heonpeje-
NIEHHOCTb rpajyvpoBKM TepMoMeTpa B TemnepaTypHOM akBuBaneHTe coctasnsaeT 0.30 *C. uyTo cooTBeTCTBYeT Tpe6OBaHM-
SIM K pacluMpeHHoli HeonpeaeneHHOCTN N3MepeHns TeMmnepaTtypbl TepMmoMeTpom TE 065 Pt 100 npu 400 ~C.
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Mpunoxexne[
(cnpaBo4yHoe)

OTknoHeHue 3aBucumocTn Kannengapa—BaH [llo3eHa oT cTaHZapTHOW pyHKuum MTLU-90
B pas/iMyHbIX AnanasoHax temnepartyp

PucyHok [1.1 — OTknoHeHne 3aBucumocTn Kannengapa—BaH [llo3eHa 0T cTaHAapTHOW yHKuMn MTLL-90
B pa3/INyHbIX AnanasoHax Temneparyp
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