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MNpepncnosune

Llenn, ocHOBHbIe NPUHLMMNbI M OCHOBHOV NOPAA0K NPoBeAeHMs paboT Mo MeXrocyaapcTBeHHON cTaHaap-
Tnsauum yctaHossieHol FOCT 1.0—92 «MexrocygapcTBeHHasa cuctema ctaHgaptmsaunn. OCHOBHbIE NOJI0Xe-
HuA» nTOCT 1.2—97 «MexrocygapcTBeHHas cuctema ctaHgaptusaymm. CtaHgapTbl MEXrocy4apCTBEHHbIE,
npasuaa u pekoMeHaaLuuy no MexrocyjapCTBeHHoOl cTaHgapTusaunm. Nopagok paspaboTku, NPUHATUSA, Npu-
MeHEeHMS, 06HOBIEHNA 1 OTMEHbI»

CBefgeHus 0 cTaHaapTe

1 PABPABOTAH ®epepanbHbiM rOCYAapCTBEHHbIM YHUTAPHbIM nNpeanpusatuem «Bcepoccuiickunii
Hay4YHO-uccneaoBaTenbCknii MIHCTUTYT MeTponorun umenn .. MeHpeneesa» (Pryn «BHUUM nm. .UN. MeH-
feneesa») PefiepasibHOTO areHTCTBA N0 TEXHUYECKOMY PEry/IMpoBaHnio U METPOIOTn

2 BHECEH ®epgepasibHbIM areHTCTBOM M0 TEXHUYECKOMY perysiupoBaHuio 1 MeTponornm

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHAapTu3auuun, MeTposiormm u ceptudukaunm
(npoTtokon Ne 36 oT 10 HOA6pA 2009 T.)

3a npuHATHE NPOrosIocoBasIn:

KpaTkoe HanMeHOBaHVe CTpaHbl Kost cTpaHbI CokpallieHHOe HavMeHOBaHWe HaLyOHa/IbHOTO opraHa
no MK (MCO 3166)004-97 no MK<WMCO 3166) 004-97 Mo cTaHgapTM3aummn

Azepb6aiigxaH A2 AscTaHgapT

ApmeHusa AM MUH3KOHOMUKN Pecny6/nkn ApmeHns

Benapycb BY FocctaHpgapT Pecny6nukn Benapycb

Ka3axcTaH K2 FocctaHgapT Pecny6nnkn KasaxctaH

KbIprbi3cTtaH KG KbipreisctaHgapTt

MongoBsa MD Monpgoea-CtaHgapTt

Poccuiickaa ®epepauns RU defepasibHOE areHTCTBO MO TEXHUYECKOMY PeryimpoBaHuio

¥ MeTponoruu

TafXukncraH T TagxukctaHaapTt

Y36ekucTtaH u2 Y3ctaHgapTt

YKpauHa UA FocnoTtpe6cTaHgapT YKpavHbl

4 TMpukasom GefepanbHOro areHTcTBa N0 TEXHUYECKOMY PeryinpoBaHuto n metposoruy ot 15 gekabps
2009 . Ne 1120-cT MexXrocyaapCTBeHHbIn ctaHaapT FOCT 6651—2009 BBeeH B AeliCTBME B Ka4yeCcTBE HaLMO-
HanbHOro ctaHgapTa Poccuiickoii ®egepavmn

5 B3AMEH I'OCT 6651—94

WHhopmaums o BBeAieHUN B feiic T BME (NpeKpaLLeHnn eiic TBUS) Hac TosLEero cTaHaapTa u usmeHe-
HWUIA K HEMY Ha TEeppUTOPUN yKasaHHbIX Bbile rocysapcTB Ny6/anKyeTCs B yKazaTeNsx HaunoHabHbIX
(rocyfapcTBeHHbIX) CTaHAapTOB, U3aBaeMblX B 3TUX roCyAapcTBax.

MHbopmauma 06 n3MeHeEHNAX K HAaCcTOALWEeMY CTaHAapTy ny6MkyeTca B ykazaTese (kaTanore)
«HaymoHanbHble CTaHAapTbi», a TEKCT U3MEHEHUn — B MH(DOPMAaLMOHHBIX YKa3aTenax KHaunoHanbHble
cTaHgapThi». B cnyyae nepecmMoTpa Man 0TMEHbI HACT OSILLEro CTaHAapTa cooTBe TCTByLWas MHPOpP-
mauus 6yfeT onyb6imkoBaHa B MH(DOPMaLMOHHOM YKa3aTe e «HaunoHabHble cTaHfapTbi»

© CraHgaptuHdopm, 2011

B Poccuiickoii ®efiepann HacTosILMiA CTaHAAPT HE MOXET 6bIThb MOJTHOCTbLIO UM YACTUUYHO BOCMPOU3Be-
[EeH. TPaXVpPOBaH 1 pacnpocTpaHeH B kayecTBe ohuumanbHOro n3gaHns 6e3 paspelleHns ®egepasnbHoOro
areHTCTBa Mo TEXHUYECKOMY PeryiMpoBaHuio 1 MeTpoiorum
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M E X IO CUY A4 APT CTBETUHHDbB 1 C TAHAOAPT

lFocypapcTBeHHas cuctema obecrneveHns eanHCTBa U3MepPeHNi
TEPMOIMPEOBPA3OBATENMN COMNPOTUBNEHNA N3 NMNATUHbI, MEAN N HUKENTA

Obuwme TexHU4eckne TpeboBaHUA
1N MeToAbl UCMNbITaHWIA

Slate system for ensuring the uniformity of measurements.
Platinum, copper and nickel resistive temperature transducers.
General technical requirements and test methods

NaTta BBegeHnas — 2011—01—01

1 O6nacTtb NpUMeEHeEHUS

HacTosAwwuii cTaHpapT ycTaHaB/IMBaeT 06LMe TexHuyeckme TpeboBaHns «TeXHUYeckuM TepMmonpeobpa-
30BaTenAM conpoTusneHuns (ganee — TC), YyBCTBUTESbHbIE 3N1eMeHThI (fanee — Y3) KOTOpbIX N3roToB/IE-
Hbl U3 MAATUHBI, MeAW N HUKeNs, N MeToAbl UX UCNbITaHUiA. TpeboBaHusA K kiaccy Aonycka v cTabuibHOCTH
pacnpocTpaHaTca Takke Ha U3 TC. CtaHaapT pacnpocTpaHaeTca Ha TC. npefHa3HayeHHble ANa nsmepeHns
Temnepatypbl 0T MuHyc 200 ' C go nntoc 850 °C unm B YacTu AaHHOTO AnanasoHa.

3HayeHuss TemnepaTtypbl B HacTosleM CTaHAapTe COOTBETCTBYOT MexayHapoAHO! TemnepaTypHOi
wkane 1990 r. MTLLU-90 (1). HacTosAW Ml cTaHAAPT COOTBETCTBYET MEXAYHApPOAHOMY cTaHaapTy MOK 60751 [2]
B YacTu onpejesieHns 3aBUCUMOCTY CONPOTUBIIEHNSA OT TemnepaTypbl U A0MYCKOB Ha nnatuHosble Y3 n TC ¢
TemnepaTtypHbIM KoathuumneHTom conpotmuenerms a =0,00385 "C*1L

2 HopmaTuBHbIE CCbINIKK

B HacToALwem cTaHgapTe UCMO/Ib30BaHbl HOPMaTUBHbLIE CCbISIKU HAa CneayoLme cTaHAapThbl:

FOCT 8.461—2009 locyaapCTBeEHHas cucTeMa obecneyeHunst eAMHCTBa M3MePEHMii. Tepmonpeobpa-
30BaTeN CONPOTUB/IEHNS U3 NAATUHBI, MEAN U HUKeNA. MeTofuka nosepkm

FOCT 9.014—78 EpgumHada cucTema 3alunTbl OT KOPPO3UK U CTapeHns. BpemeHHas npoTMBOKOPPO3NOH-
Haf 3almTa nsgenunin. O6wme TpeboBaHuA

FOCT 356—80 ApmaTtypa v getanu Tpy6onpoBoaoB. [laBneHUs HoMUHaNbHble, NPO6HbLIE N pabouve.
Pagbl

FOCT 12997—84"> W3penua ICM. Obwme TeXHuyeckue ycnosus

FOCT 14192—96 Mapk1MpoBKa rpy3os

FOCT 14254—96 (MK 529—89) CteneHu 3awutbl, o6ecneymnsaemMble o6onoykamu (Kog, IP)

FOCT 15150—69 MalumHbl, Tpubopbl 1 Apyrue TexHuyeckme nsgenus. VIcnosHeHna Ans pasnuuHbix
KnMmaTnyeckux palioHoB. Kateropum, ycnosusa akcnayaraunm, XxpaHeHns 1 TpaHCnopTMPOBaHNA B YacTu BO3-
AeNCTBUA KNMMaTNYecknx hakTopos BHeLLUHe cpefbl

FOCT 27883—88 CpepctBa M3MepeHUs U ynpas/ieHUS TexXHOsIorMyeckumu npoueccamu. Hapex-
HoCTb. O6LyMe Tpeb6oBaHNA U MeTOoAbl UCNbITaHW

YTpatun cuny B Poccuiickoii  ®epepauun. Ha Tepputopunm Poccuiickoin  ®depepauun  gelicteyeT
FOCT P 52931—2008 «[Mpnbopbl KOHTPONA U PeryiInpoBaHnNs TEXHOIOTMYecKkMx npoueccosB. O6uime TexHn4Yeckme ycro-
BUA*.

N3paHne opuymnanbHoe
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MpumMeyaHune — Mpy NONL30BAHUN HACTOAWMM CTaHAAPTOM Lesiecoo6pa3Ho NPoBepUTbL AeicTBUE CCbINOY-
HbIX CTaHA4apToB B MH(MOPMaLMOHHOW cucTeme 06WeEro Nonb3oBaHUA — Ha odmunanbHOM calite PegepanbHOro
areHTCTBa Mo TEXHUYECKOMY Pery/sinpoBaHunio U MeTPOIOTUM BCeTU VIHTEepPHEeT U/n No eXerogHo n3gaBaemMomMy nHgopma-
LMOHHOMY yKasaTe o «HalnoHanbHble CTaHAapTbl», KOTOPbI ONy6MKOBaH MO COCTOSIHUIO Ha 1 AHBaps Tekyliero roga, u
Mo COOTBETCTBYIOLWMM €XeMeCSAYHO n3faBaemMbiM MHMPOPMALNOHHBLIM yKkasaTensam, ony6/InKoBaHHbIM B TEKYLLEM roay.
Ecnu ccbinouHblii cTaHAapPT 3aMeHeH (M3MeHeH), TO NpU NoJIb30BaHUN HACTOALWMM CTaHAAaPTOM, crefyeT PyKOBOACTBO-
BaTbCSA 3aMeHSALWNM (M3MEHEHHbIM) CTaHAAPTOM. ECnu cCbI/IOYHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOJIOXeHNe, B
KOTOPOM flaHa CCbl/Ika Ha Hero, NPUMeHSeTCA a YacTu, He 3aTparmBaloLL e 3Ty CCbIKy.

3 TepMuHbl 1 onpepeneHus

B HacToslleM cTaHAapTe NpMMeHEHbI CieflyloLime TepMUHbI C COOTBETCTBYIOLUMU OnpeAeeHUsaMM:

3.1 Tepmonpco6pa3oBaTosib conpoTuBneHus; TC: CpefcTBo U3MepeHuii TeMneparypbl, CocTosiLee
13 OZHOTO W/IN HECKOJIbKMX TEPMOYYBCTBUTE/bHBIX 3/IEMEHTOB COMPOTUBEHUSI U BHYTPEHHUX COEANHNUTEb-
HbIX MPOBO/OB, MOMELLEHHbIX B TePMETUYHBIN 3aLUTHBIA KOPMYC, BHELUHMX KIEMM UK BbIBOAOB, NpeaHasHa-
UEHHbIX 4151 NOAKNOUEHUS K U3MepUTeIbHOMY Npuéopy.

MprumeyvuaHune — B coctaB TC MOryT BXOANUTb KOHCTPYKTUBHO CBSi3aHHble C HAM MOHTaXHble U KOMMYTaLVOH-
Hble cpefcTBa.

3.2 4yBCTBUTE/IbHbI/ 3/IEMEHT TepMONnpeo6pasoBaTesisi CONPoTUBeHNs; Y3: Pe3nctop, BbINosI-
HEHHbI U3 MEeTaI/IM4YEeCKO NPOBOIOKM UMW MIEHKM C BbIBOAAMMW A5 KPEMNIEHUSA COeANHUTENbHbLIX NPOBOA0B,
UMEILLNIA N3BECTHYIO 3aBUCMMOCTb 3/IEKTPMYECKOrO CONPOTUB/IEHUS OT TeMnepaTtypbl Y NpegHasHavyeHHbIl
0191 UCNOb30BaHUs B TepMonpeo6pasoBaTtesnisix CoNnpoTUB/IEHMS.

3.3 3awWmTHbI Kopnyc: KOHCTPYKTUBHLIM 3/1eMeHT TepMoipeobpasoBaTtesisi conpoTuBieHus, obecne-
yMBaloLMii er0 MexaHMUYEeCKy NPOYHOCTb U YCTOWYMBOCTb K BO3AEMNCTBMIO BHELLHEN cpefbl, Kak npasuio,
npeAcTaBnsoWmiA coboii 3aBapeHHy C 0HOW CTOPOHbI MeTas/Inyeckyto TpybKy ¢ npucnocobneHnamu ans
MOHTaXKa TepMmonpeobpasoBaTenieli CONPOTUBAEHNS UK 6E3 3TUX NPUCNOCOG/IEHWA.

3.4 pnvHa MOHTaXHOW YacTu TepMonpeobpasoBaTesid CONPOTUBIEHNA: s TepmonpeobpasoBa-
Tens ConpoTUBAEHUSA C HENOABVKHBLIM LWTYLLEPOM Unn haHLeM — paccTosiHue oT pabouero KoHua 3aluTHo-
ro Kopnyca [0 OMOPHOI MJIOCKOCTW WTyuepa unn cdnadua, Ans TepMospeobpasoBaTtenss CONPOTUB/IEHUS C
NOABWXHbIM LUITYLEepoM unn paHuem, a Takko 6e3 wryuepa nam onaHua — pacctosHme oT paboyero KoHua
3aLLU/ITHO[/'I apmMatypbl 40 r0/10BKU, a Npn ee OTCYTCTBUU — A0 MeCT 3a4e /1K1 BbIBOAOB NPOBOAHNKOB.

3.5 AnvHa norpyxaemoi yactu TepmosipeobpaszoBaTens CONPOTUBEHNSA: MakcManbHO BO3MOX-
Has r1ybuHa norpyxeHuss TepmonpeobpasoBarenss CONPOTUB/IEHUA B cpefy Npu Temnepatype BepxHero
npefena paboyero gmanasoHa 6e3 HapyleHus paboTocnocobHOCTM Tepmonpeobpa3oBaTtesisi COMPOTUB-
NeHns.

MpumMeyvyaHune — Ana TC c MOHTaXHbIMU 3/1IEMEHTaMU A/IMHA NOrpyxaemoi yactn TC paBHa A/IMHE MOHTaX-
HoW yacTn TC.

3.6 MMHMManbHasa rnybuHa NnorpyxxeHns TepMosipeobpasoBaTesia CONpoTuBeHns: Takas rnybu-
Ha MorpyxeHus Tepmonpeo6pasoBartensi CONpPOTUBEHUS B CPeSly COAHOPOAHbLIM pacnpeseneHmem Temnepa-
TYpbI. YTO NPV AasbHELWEeM NOrpyXeHnn nokasaHns TepMonpeo6pasoBartenisi CONpoTUBEHNUS HE M3MEHAKTCS
6051ee yeM Ha 1/5 gonycka COOTBETCTBYHLLETO K/acca, a ConpoTMB/eHNe TepMonpeo6pasoBaTtensi COnpoTnB-
NIeHVs Npy 3TOM OCTaeTCs B npeAenax fAonycka.

3.7 Avanas3oH n3MepeHuil Tepmosipeo6pas3oBaTesia CONPOTUBAEHUA: [lnanas3oH Temnepartyp, B
KOTOPOM BbIMNO/IHSIETCS HOPMUPOBAHHAS B COOTBETCTBMU C HACTOSILLMM CTaHAAPTOM 3aBUCUMOCTb CONPOTUB-
NeHna TepMosipeobpasoBaTesnisi CONPOTUB/IEHNUA OT TemrnepaTypbl B npefenax coOOTBETCTBYHLENo knacca
nonycka.

3.8 pabounii gnanasoH Temnepatyp TepmMosipeo6pasoBaTenisi CONpoTuBAeHUs: lnana3oH Temne-
paTtyp. HaxoAsiuiAics BHYTpU AnanasoHa U3MepeHuii nu paBHblli eMy, B npeAeiax KoToporo U3roToBuTenem
yCTaHOB/IEHbI NOKa3aTe M HafeXHOCTU TepMonpeobpasoBaTesis CONPOTUB/IEHUS.

3.9 HOMUMHasbHasa TemnepaTypa NPUMeHeHUs TepMmosipeo6pa3oBaTesia CONpoTUBeHUs: Temne-
paTtypa akcnnyatauuu TepMonpeobpasoBaTtenisi CONpPoTUB/EHUS, ANA KOTOPO HOPMUPOBAaHbLI nokasaTtenn
HaZleXXHOCTU 1 10/ITOBEYHOCTM.
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NMpumMmeyaHune — HoMUHanbHas TemnepaTypa npuMeHeHns TC MOXeT 6biTb YCTaHOB/IEHA PaBHOW BepxHemy
npegeny paéouyero gnanasoHa temnepatyp TC n (unun) onpegeneHa Kak O4HO UM HECKONbKO Hanbosiee BEPOATHbIX 3HaYe-
HWUIA BHYTpU pa6oyero gnanasoHa.

3.10 HOMMHaNbLHOEe CONPOTUB/IEHME TepMonpeobpasoBaTensa conpoTusaeHus; RO, Om: Hopmupo-
BaHHOE U3rOTOBUTE/IEM CONPOTUB/IEHNE TEpMONpeobpasoBaTens conpoTueneHns npu 0 °C, oKpyr/ieHHoe Ao
LenbiX eAVHNL, yka3aHHOe B ero MapkMpoBKe W pekomeHayemoe Ans Bbi6opa m3 paga. 10. 50. 100. 500.
1000 Om.

3.11 HoMMHaNbHasA cTaTnyeckas xapakrepmctuka, HCX: 3aBUCMMOCTb CONPOTUB/IEHNA TepMorpe-
obpasoBaTensa cCoONpPoOTUB/IEHNS UN YYBCTBUMTE/IbHOIO 3/1IeMeHTa OT TeMnepaTypbl, paccumMTaHHas no opmy-
nam. npuBefeHHbIM B pasgene 5. Ans Tepmonpoo6pasoBartesis CONPOTUBEHUS WAW YyBCTBUTE/IBHOTO
3/1eMeHTa C KOHKpPeTHbIM 3HayeHnem RO.

MpumeyaHune — YcnoHoe o603HayeHne HCX COCTOUT M3 3HAYEHUS HOMWHA/ILHOTO conpoTueneHua TC nnn
U3 A0mn o603HaveHns Tuna (Tabamuya 1). Pycckoe o603HaveHve Tuna NpuBOAAT 3a 3HaYeHNeM HOMUHa/IbHOrO CONpoTHBIIe-
HUA. NaTUHCKOe 0603HavYeHne — nepepj 3Ha4eHMeM HOMUHaIbHOTo conpoTuBieHns. Hanpumep: 100 M o3HavaeT HCX ana
nnatmHosoro TC (nnam Y3) ca * 0,00391 *C-1 nA0= 100 Om; Pt 100 o3HavyaeT HCX ansa nnatuHosoro TC (unm Y3) c
a =0.00385 'C'1ln RO* 100 Om.

3.12 TemnepartypHblii KOadhhuumeHT TepMmonpoobpasoBaTens cConpoTuBneHuns; a, “C"1: Koacopu-
LMEHT. onpeaensaemblii no hopmyne a = ItjQo e rAe /2100 RO— 3HaueHns conpoTuBieHus TepMmonpeobpa-

30BaTe1A CONPOTUB/IEHNS N0 HOMUHA/ILHON CTaTUYECKOI XapakTeprCTHKe COOTBETCTBEHHO Npu 100 °Cur0 BC.
1 OKpYr/sieMblli 40 NATOro 3Haka nocse 3ansAToin.

3.13 pgonyck: MakcumasibHO 0MyCTUMOE OTK/IOHEHME OT HOMUHAJIbHOM CTATUYECKON XapaKTepUCTUKH,
BbIpaXKeHHoe B rpagycax Lienscus.

3.14 anekTpuyeckoe COMPOTUBJIEHNE U30MAUUMN Tepmonpeobpas3oBaTosidi COMNPOTUBEHUSNA:
OneKkTpuyeckoe CONpPoTUBEHNE MeXAY BHELHVMMW BblBOAAaMW TepmonpeobpasoBaTtenis CONpOTUBAEHNA 1
3aLUMUTHBIM KOPMYCOM, a Takke Mexay LensMmu TepmonpeobpasosaTesia CONPOTUB/IEHNS C ABYMA unu 6onee
YyBCTBUTENbHLIMU 3/IEMEHTAMM NPV KOMHATHOW MW APYroi 3aAaHHoi TeMnepartype, U3mMepsaeMoe npu 3afaH-
HOM UCMbITaTe/IbHOM HanpskeHuu.

3.15 anekTpuyeckas NPOYHOCTb N30/1ALUN TepMonpeobpasoBaTens CONpoTUBeHMA: Hanpsxe-
HVe mMexay BbIBO4aMV 1 KOPMYCOM TepMonpeobpasosaTesia CONpoTUBAEHNA (MNW. B C/lyYae ecim Tepmonpe-
obpasoBaTesib UMeeT HECKOIbKO YYBCTBUTE/bHbIX 3/IEMEHTOB. — TaKxe U Mexay LensmMmu 4yBCTBUTENbHOIO
3/1eMEHTAa), KOTopoe TepmornpeobpasoBaTesib CONMPOTUB/IEHUSA MOXET BblepaTb 63 NoBpexaeHns B Teye-
HVe 3aflaHHOro BPEMEH!.

3.16 camoHarpes Tepmonpoo6pa3oBaTens conpoTusrieHns: [MoBblileHne TemnepaTypbl TepMO-
npeobpasoBatens COMPOTUB/EHNS, Bbl3BAHHOE HarpeBOM YYBCTBUTE/IbHOIO 3/1€MeHTa U3MepUTeNbHbIM
TOKOM.

3.17 MakcumanbHblli U3MepUTENbHbIN TOK: I3MepuTenbHbI TOK. Bbi3blBalOLWNIA CaMOHarpes Tep-
Monpeo6pasosaTesia CONPOTUBIEHUSA, He NpeBblwatoLuii 20 % gonycka COOTBETCTBYIOLLErO K1acca i He npu-
BOAALLMIA K BbIXOAY NOKa3aHWUii Tepmonpeo6pasoBartesisi CONpoTMB/IEHNS 3a Npeaesbl fonycka.

3.18 BpeMs TepMMYECKOW peakuumu: Bpems, koTopoe TpebyeTcs ANA U3MEHeHNUs nokasaHuii Tepmo-
npeobpasoBarenisi CONPOTUBNEHUS HA ONpeAe/ieHHbl MPOLEHT NOTHOTO U3MEHEHWSA NpW CTyNeH4YaToM n3me-
HEHUW TeMnepartypbl cpeabl.

3.19 TepmoanekTpuyeckuii adpdpekT: IPPEKT BO3HUKHOBEHUA TEPMOISIEKTPOABMXYLLEN CcUMbl B
1M3MepuTeNbHON Lenu Tepmonpeobpa3oBaTtenisi CONPOTUBAEHUS B YCNOBUAX TeMMepaTypHbIX rpagueHToB
BC/NeCTBME NCMONb30BaHUA Pa3/INYHbIX METasI10B N UX HEOAHOPOAHOCTH.

3.20 rucTepesunc: Pa3HoOCTb NokasaHuii TepmonpeobpasoBaTe s CONPOTUBAEHNSA NPU OQHON U TOW Xe
TemnepaType, NoslyYeHHbIX B TEMNepaTypHbIX LUKIax Npyu Harpese n oxnaxaeHun tepmonpeobpasosarens
CONPOTUB/IEHUS.
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4 Knaccudumkaums
Tunbl TC 1 Y3. Ha KOTOpble pacnpocTpaHseTCs HacToAWMIA cTaHAapT, NpuBeAeHsb! B Tabnuue 1.

Ta6nunuya 1— O6o3HayeHMa Tuna, TemnepaTypHble KOahULMEHTbI 1 Knaccbl AOMyckoB TepMonpeo6pa3oBaTeneli
COMNPOTUBEHUS U YyBCTBUTE/IbHbIX 3/1IEMEHTOB

Knacc gonycka
Tun TC 0O603HauyeHVe B*C-'
1mnaTC [A151 IPOBO/IOYHbIX LN NNEHOUHBIX aTC
us us an

Pt 0.00385 W 0.1. W 0.15. FO0.1. F0.15. AA. A.B.C
MAaTUHOBLI W 0.3. W 0.6 F0.3.F06

n 0.00391 AA.A.B.C AA.A.B.C AA. A.B.C
MegaHbI M 0.00428 A.B.C — A.B.C
HukeneBblii H 0,00617 C — C

5 HomuHanbHaga ctatnyeckas XapakTepuctmka un Kknaccbl 4ONyCcKoOB

51 MeTpOﬂOI'I/I‘-IeCKVIe XapakKTepucTtnkn, HopMmupyemble cornacHo Hacrtodauwemy ctaHpapTy, pacnpo-
CTPaHAKTCA Ha yasTC npu nogkno4eHnn HenocpeacTtBeHHO K X BbiIBO4aM U Ha TC npu NnOoAKNKYEHUN K KNem-
MaM rof10BKM B COOTBETCTBUM C YKa3aHHOI M3roToBUTENEM cxeMoii. Ecnn Ha kopnyce TC ¢ ABYXNPOBOAHOA
cXemoit YKa3aHO 3Ha4eHune ConpoTuBeHNA BHYTPEHHNUX NPOBOAOB, TO OHO AI0J/TXHO 6bITb BIUTEHO U3 3HAYEHUS
M3MEepPEHHOTro conpoTueneHus TC.

MpumeyaHune — Mpy NOAKNOYEHNN ABYXNPOBOAHOIO TC K M3MepUTEe/IbHOW YyCTaHOBKe C MOMOLLbIO [BYX CO-
eAVHNTEeNIbHbIX MPOBOAOB X CONPOTUB/IEHNE BXOAUT B COCTaB U3MEPEHHOIO CONMPOTUB/IEHNA TCn AO0/HKHO ObITb BbIYTEHO
13 pesyfibTata u3mMepeHust.

5.2 ®opmysibl ANA pacyeTa HOMUHaNbLHOW CTaTUYeCKOol XapakTepPUCTUKN

HCX TC n43 B npefenaxgmanasoHa MU3MepeHunin paccunTbiBaloT No cieayowmum popmynam:
5.2.1 TMMnatuHoBble TC NUY3,a =0,00385 °C-1

[nsa gpnanasoHa nsmepeHwuii ot MmHyc 200 'C go 0 °C:

A,= RJ1 ¢« At¢ Bt2¢ C(t- 100°0 (0
[nsa gnanasoHa nsmepexuii ot 0 5C go 850 °C:
R,=tfQ(1 +At + BP). 2>

rae R.— conpoTtusneHue TC. Om. npu Temneparype f, °C:
R0O— HomMuHanbHOe conpoTusneHue TC. Om, npu Temnepatype O °C.
3HaueHNs NOCTOSAHHbLIX CrieayoLme:

A = 3,9083 *10-3BC-*;
B=-5.775-10-7X -*
C* -4,183 10"12°C~*

5.2.2 TMnatunHoBble TC 43,0 =0,00391 °C-1
[ns npnanasoHa namepenuii ot MuHyc 200 'C go 0 °C:

R,=RO1eAt*BP ¢ C(f- 100°'0[,. 3)
[nsa pnanasoHa nsmepenunii ot 0 °C go 850 °C:
R,= RO(1 +At+8P), 4)

roe R, — conpoTtusneHune TC. OM. npu Temnepatype t. ®C.
Ra— HomuHanbHoe conpoTussieHne TC. Om. npu Temnepatype 0 eC.
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3Ha4YeHUs NOCTOAHHbIX crieayoLne:
A =3,9690 «10-3"C-";
B =-5.841 »10-7°C-2,

C=-4,330.10-» °C~*

5.2.3 MogHble TC n U3.a=0,00428 “C'1
[na gnanasoHa namepeHuin ot MuHyc 180 °Cgo0 °C:

R,=RO1 ¢ At ¢ Bt{t + 6.7 °C) ¢ Cf3. ®)
[ins pnanasoHa usmepenuii ot 0 °C go 200 °C:
Rt=RO[1 + Af], (©)]

rae R, — conpoTusnexHne TC. Om. npu Temnepatype I, °C;
RO— HoMuHanbHoe conpoTtueneHne TC. OM. npu Temnepatype O °C.
3HayeHns NOCTOSAHHBIX CrieaytoLne:

A =4.28 «10-3“C*1,
B =-6,2032 10-7°C-2

C= 8.5154 10-'°°C~\

5.2.4 Hukenesble TC n43, « =0,00617 °C-1
[na agnanasoHa nsamepeHuii ot muHyc 60 °C go natoc 100 °C:

A,= *3(1 +At+Bt2). @)
[ins pnanasoHa nsmepenunii ot 100 =C go 180 °C:
R,- R41+4 At Bt2+ C(t- 100 °C)f3, ®)

raoe R, — conpotusnieHne TC. Om, npu Temnepatype t BC;
RO— HomUuHanbHoe conpoTtueneHue TC, Om, npu Temnepatype 0 °C.
3HayeHuss NOCTOAHHbIX CrieayroLme:

A =5.4963 -10-3°C-
B =6,7556-10-6°C-2

C=9.2004.10 °°C-3

5.3 BnpwunoxeHun A npegcrtasnerbl Tabnuubl HCX, paccuntaHHble No NpYBefeHHbIM Bbille ypaBHEHU-
am ana TC, nmeLwmx HOMUHaIbHOe CoNnpoTUB/EHE npu 0 °C, paBHoe 100 Om. ina TC, nmetoLmnx Homu-
HasnbHoe conpoTussieHune /20, oTAnyHoe oT 100 Om, TabnnyHble 3HavyeHnss HCX MoryT 6bITb paccuuTaHbl Mo
thopmyne

NJ f)=~(W 100, 9)

rae R_,r(t) — 3HaueHue conpoTuenenns TC no HCX npu Temnepartype t, °C;
RIOH— 3HayeHune conpotuenexnnsa no tabnuuam A.1—A.5 npunoxenna A (HCXpgna/?0= 100 Om) npun
Temnepartype /, °C,
RO— HoMuHanbHoe conpoTtuerieHne TC npu Temnepartype 0 eC.

MpumeyaHune — Bnpunoxennn b npuBeaeHbl ypaBHeHUs, ob6paTtHbie HCX. 4Na TOYHOro Uan NpUGIVXKEHHOro
pacueTa 3HaYeHus TemnepaTypbl N0 CONPOTUBEHUIO TC.

5.4 C uefblo NOBbICUTbL TOYHOCTL TC MOXET GbiTh BbINOSHEHA €ro UHAMBUAYaNbHas rpajyvmpoBka C
noslyyYeHNeM WHAMBUAYANbHbIX KO3A(MULUEHTOB 3aBUCUMOCTW COMPOTUB/EHUSI OT TemnepaTypbl. MeToabl
VHAVBUAYAIbHON rpajyvpoBKY 1 aflbTEPHATUBHBIE UHTEPMNONALMOHHBIE YPABHEHNSI HACTOSALLMIA CTaHAAPT He
paccmatpuBaer.
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5.5 Knacchbl gonyckos

[Jonyckun, cooTBeTCTBYIOLME K1accaM AoNyCcKOB No knaccudpmkaumm Tabnvubl 1. n gnanasoHbl n3mepe-
HUIA ana TC n Y3 npuBeseHbl B Tabnuue 2. laHHble [0NYCKN A0/KHbI 6bITb BbINOAHEHbI 415 TC 143 ¢ nobbiM
HOMVHa/IbHbIM 3HAa4YeHNEeM COMPOTUBNEHNUS.

Ta6nuuya 2 — Knaccbl 4ONYyCKOB U Anana3oHbl U3MepeHuii Ansi Tepmonpeo6pasoBaTesieil CONPOTUBIEHUSI U YyBCTBU-
TeNbHbIX 3/1eMEHTOB

[nana3oH namepeHuii. *C

Knacc Jonyck, *C MnatvHoBbIN TC. Y3
Jornycka
MepHbIii TC. U3 HukenesbI TC, U3
MpoBO/IOYHbI YD MneHouHbIA YD
AA
wo.1 x (0.1 ¢ 0.0017|r]) OT-50 Ao *250 0T1OpA0 *150 - -
Fo.1
A
W 0.15 +(0.15* 0.002|f) OT-100 Ao *450 OT -30 go *300 OT-50 Ao *120 -
F0.15
B
W 0.3 X (0.3 ¢ 0.005 |f)  OT-196 go *660 OT -50 go *500 OT-50 Ao *200 -
FO0.3
c
W 0.6 x (0.6 > 0.01 |f]) OT-196 o *660 OT-50 go *600 OT-180 go *200 OT-60 A0 *180
F 0.6
MpnmeyaHne — |g— abconwTHOEe 3HaYeHne Temnepartypbl. “C. 6e3 yyeTa 3Haka.
5.6 Jonyckn TC 1 Y3 no conpoTUBEHMIO NpU TeMNepaTtype t nonyyaT YMHOXEHUEM AOMYCKOB U3 Tab-

nnubl 2 Ha KoadhuuneHT YyBcTBUTENbHOCTY dR/dt. Om/ CC. npu Temnepartype /, onpefesieHHblli N0 UHTEpno-
NAUMOHHBIM ypaBHeHuamM 5.2. [ina npuvmepa B Tabnuue 3 npuBefeHbl AOMNYCKU MO COMPOTUBAEHUIO
nnatnHosoro TC HoMUHasIbHbLIM conpoTusneHrem 100 Om npu temnepatypax 0 °C 1 100 °C.

Ta6nuuya 3 — [lonycku Mo CONPOTUB/IEHNIO NJ1IATUHOBOrO Tepmonpeo6pa-
3oBarens conpotusnenus (0 3 0.00391 ‘C'1l) HOMUHA/IbHBIM CONPOTUBEHNEM

100 Om
Aonyck, Obl
Knacc gonycka
npn0 ’'C npu 100’ C
AA + 0.04 +0.10
A X 0.06 30.13
B x 0.12 +0.31
C X 0.24 +0.62

5.7 [onycku agna nnatnHoBbix TC Npm Temnepartypax BHe guanasoHa u3mMepeHuii, ykasaHHoro B Tabnu-
Le 2. 4O/MKHbI 6bITb YCTAHOB/EHbI TEXHUYECKUMU fOKYMeHTaMu Ha TC KOHKPETHOro Tuna.

5.8 Ona nnaTuHoBbIx TC. Tpe60BaHMA K TOYHOCTU KOTOPbIX OT/IMYHLI OT TPe60BaHWA HACTOALLENO CTaH-
fapTaunycTaHOBEHbI B TEXHUYECKUX floKyMeHTax Ha TC KOHKPETHOro Tuna, peKoMeHAyeTCs K/1acchl OMYyCKOB
1 AmanasoHbl HOpMMpPOBaTb, ONUPAACh Ha Aonyck knacca B. Hanpumep. «1/5 B. guana3oH 0/100» o3HavaeT
ponyck+(0,06 °C +0.0011/]) B guana3oHe TemnepaTypbl oT 0 °Cpo 100 °C.

6
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6 OCHOBHbIEe TexHM4Yeckue TpeboBaHus

6.1 MakcumasibHbIi N3MepUTeNbHbIM TOK

N3mepuTenbHbIVi TOK 40KEH 6bITb TakUM, YTO6bI caMoHarpesTC He npuBoaun K Bbixody TC 3a npegensl
ponycka. MNoBbiweHre conpotuenexnma TC. 06yc/noBNEHHOE CaMOHarpeBoOM, He [O/XKHO npeBbiwatb 20 %
Jonycka. B uensax noctoaHHoro Tokaansa TC HoMuHabHbIM conpoTtusiieHnem 100 OM pekomeHayeTcs UCMosb-
30BarTh TOK 1 MA nnmn meHee.

6.2 Cxembl coegNHEHUA BHYTPEHHNX NPOBOAOB

CxeMbl coeiINHeHNsI BHYTPEHHUX NMPOBO/OB [O/IKHbI COOTBETCTBOBATL NOKA3aHHbIM Ha pucyHke 1. Ana
TC knaccos AA 1 A He flonyckaeTCsl UCNO/Ib30BaHNe ABYXNPOBOAHON CxeMbl. MapkmpoBka BbIBOAOB U K1EeMM
[O/DKHA N03BO/ATH OAHO3HAYHO UAEHTUNLMPOBATL CXEMY CoeANHEeHNs nuncno Y. Ecnu npoBoga aeHTu-
hULMpYIOT LBETOM, TO PEKOMEHAYETCHA UCMOMb30BaTh LBETA, YKa3aHHble Ha PUCYHKe 1 unu 6/M3Kme K HAM.
JonyckaloTca Takke Apyrne cnocobbl MapkMpoBKN BbIBOAOB.

MpunmMmedaHwnsa

1 Mpw nsrotoBneHun TC c ABYXNPOBOAHO CXeMOW criegyeT o6ecneynTb, YUTO6bI CONPOTUBNEHNE BHYTPEHHUX NPO-
BogoB TC He npeBbiwano 0.1 % HOMUHaNbLHOro conpotmusneHna TC npu 0 “C.

2 KoHcTpykuua TC gosikHa N03BONATL UCMONL30BaTh €ro B LLeNAX NOCTOAHHOrO TOKa Y MepeMeHHOro Toka ¢ 4acTo-
TOW Ao 100 Iy,

P1CyHOK 1 — CXeMbl COE4MNHEHUSI BHYTPEHHUX NPOBOAOB

6.3 JnekTpuyeckoe cONpoTMBIIEHME N30NSAUMM TepMonpeobpasoBaTeseli CONpoTMBAeHNUSA

3HayeHune 31eKTPUYECKOro CONPOTUB/IEHUA n3onauumn TC nNpu pasiMyHbIX Temnepartypax Ao/KHO ObITb
He MeHee 3HauyeHwit, ykasaHHbIX B Tabnumue 4. I3amepeHns npyu KOMHaTHbIX TeMnepaTypaxAo/kHbl ObITb NpoBe-
[AeHbl NPV Hanpsi)XeHUn NOCTOAHHOro Toka 100 B. npu noBbilweHHbIX TeMmnepatypax — ot 10 go 50 B.
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Tab6nuua 4— OnekTpnyeckoe CONPOTUB/IEHNE M30ALMM Tepmonpeo6pa-
3oBaresneil CONpoTUBNEHNSA

ONeKTpnYeckoe ConpoTvBeHne

Avanason Temnepatyp, 'C usonsLM. MOM

15—35 100
100—250 20
251—450 2
451—650 0.5
651—850 0.2

6.4 TepMoanekTpuyeckunii adppekT

TepmoanekTpogsmxylan cuna (T3AC) Ha BbiBogax TC nNpu MakcuMasibHOW TemnepaTtype avanasoHa
U3MepeHnii n MakCMMasbHOM U3MEePUTEIbHOM TOKE He A0/HKHa NPUBOAUTL K Bbixogy TC 13 knaccagonycka npu
[BYX HanpaB/ieHUsiX TOKa B M3mMeputenbHol uenu TC.

6.5 CTabnnbHOCTb YyYBCTBUTE/bHbIX 3/1IEMEHTOB U TepMonpeobpa3oBaTenen cConpoTUBAeHNS

6.5.1 [Mocne Bbigepxkn YD npu TemnepaType BepxHero npegesna paboyero gnanasoHa Temnepatyp B
TeyeHne 1000 y conpoTusieHne Y3 npu 0 °C fO/HKHO OCTaBaTbCA B nNpejenax fonycka COOTBETCTBYIOLEro
Knacca.

6.5.2 MMocne Bbigepxku TC nNpu TemnepaTtype BepxHero npefena paéoyero gnanasoHa TemnepaTyp B
TeueHune 250 4 conpoTtuBnieHre TC npu 0 °C OO/KHO OCTaBaTbCA B Npefesiax Aonycka CoOOTBETCTBYIOLEro
knacca. ConpoTtusneHune nsonaumm TC AOMKHO COOTBETCTBOBATL Tpeb6oBaHMAM 6.3.

MpumeyvyaHwunsa

1 Bpems npoBepku ctabunbHocT 250 4 ycTaHaBnMBalOT ToNbKo Ana TC. U3 KoTopbixX NpeaBapuTenbHO 6binn
MCMbITaHbl Ha CTabUNbLHOCTL BTeveHne 1000 u.

2 Ans TC. npeAgHa3Ha4YeHHbIX AN ANUTENbHOro NCNosb3oBaHns 6e3 nosepku, n Ana TC. ycTaHaB/IMBaeMblX Ha
0C060 BaXHbIX 06 beKTax, TpeboBaHUA KCTabuibHOCTU A0/KHbI 6bITh NOBbLILWEHbI, BPEMSA TEMNEPATYPHON BbIAEPXKKN NpY
BepxHeM npegesne paboyero gnanasoHa remnepaTtyp A0/HKHO 6bITb yBeIMYEHO. [laHHble TpeboBaHNA AO/MKHbI 6bITb yCTa-
HOBJIEHbl TEXHWYECKUMU JOKYyMeHTamMun Ha TC KOHKPETHbIX TUMOB.

6.6 YcToliuMBOCTb Tepmonpeobpa3oBaTofieii CONPOTUB/IEHUS K LMK/INYECKOMY W3MEHEHUIO
Temnepartypsbl

Mocne 10 umknoB usmeHeHus Temnepatypbl TC OT BEPXHEro 4,0 HWXKHEro npegena paboyero gnanasoHa
conpotusnexune npu 0 °C oKHO ocTaBaTbCA B Npejesnax [onycka COOTBETCTBYIOLLEro Knacca.

NMpumeuvaHnune — [ns TC. npegHasHaYeHHbIX 415 paboTbl B yCNI0BUAX GbICTPOM3MEHSOLWENCA TemnepaTypbl,
v ans TC. ycTaHaB/IMBaeMbIX HA 0CO60 BaXHbIX 06beKTax, TPe60BaHNsA K YCTOWUMBOCTU K TEMMNEPATYPHbIM LUKIaM A0J1-
XHbl 6bITb MOBbILEHbI, YAC/O LWKIOB LO/DKHO 6bITb YBENYEHO. [laHHble Tpe60BaHUsA LOSKHbI 6bITb YCTAHOB/IEHbI TEXHU-
YECKUMU A,OKYMEHTaMU Ha TC KOHKPETHbIX TUMOB.

6.7 T'ncrtepesunc

3HayeHuns conpoTmeieHns TC. N3MOpPEeHHbIe BOAHON ¥ TOM e TemnepaTypHOI TOUKe, COOTBETCTBYIOLLLET
Y2 pabouero gnanasoHa B yc/ioBUAX Harpesa n oxnaxaeHus TC oT BEpPXHEro 40 HUXHero npegena paboyero
JnanasoHa, [o/KHbI 0CTaBaTbCA B peenax Jonycka COOTBETCTBYIOLLEro kiacca.

6.8 Bpems TepMUYECKOW peakuunm

Tpeb6oBaHMA K BDEMEHV TEPMUYECKON peakuunn f0/MKHbI 6biTb YCTAHOBEHbl TEXHUYECKNMU JOKYyMEeHTa-
MW Ha TC KOHKpPEeTHbIX TMNOB. [119 HOPMUPOBaHUS BPpEMEHN TEPMUYECKON peakuun Heo6xo41MMOo ykasaTb napa-
MeTpbl cpefbl (kak npaBuio, Boga W BO3A4yX), 3a4aTb NPOLEHT MNOSIHOTO WM3MEeHeHWs nokasaHuii TC
(pekomeHpgyeTcs 10 %, 50 %, 63,2 % unun 90 %) 1 yka3aTb CKOPOCTb NOoToKa (pekomeHayeTcsa ot 0.1 o 1 m/c B
BOAe, 6onee 3 m/c Ha Bo3ayxe).

6.9 OnoKTpuyeckas NPOYHOCTb N301ALUN

TC ponxeH 6e3 NoBpeXAeHW BblaepxnBaTb B TeueHne 1 MUH CUHycomaanibHOe nepeMeHHoe Hanpsxe-
Hue 250 ByacToToi 50 'y. TC AN5 HA3eMHOro U BOAHOTO TpaHCNOPTaA0/HKeH 6e3 NoBpeX4eHW BblfepXnBaTb
B TeyeHne 1 MUH CUHycounganbHoe nepemeHHoe HanpsxeHne 500 B yacTtoToli 50 Y. B TeXHUYECKMX fOKYMEH-
Tax Ha TC go/KeH 6bITb yKa3aH MakCUMasibHbI TOK yTEUKN.

8
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6.10 N'epmMeTUYHOCTb M MPOYHOCTb 3alNUTHOIO Kopnyca

6.10.1 3awmTHbIA kopnyc TC [OMXEH BblAEPXMBATb UCMbITAHNE Ha FepPMETUYHOCTb U MPOYHOCTb
nNpo6HbIM AaBfeHneM, 3Ha4eHne KOTOporo cnegyeT Bbl6upaTb B COOTBETCTBMM € TpeboBaHusamu FOCT 356.

6.10.2 LlenocTHOCTb 3aWmMTHOrO Kopnyca TepmonpoobpasoBaTesns U repMeTUYHOCTb CBapHbIX LUBOB
MOTyT 6bITb 4,ONO/IHUTEIBHO NPOBEPEHbI N0 METOAMKE, aHANOTMYHON NpuBeeHHol B MO K1515 [3].

6.11 o yCcTONYMBOCTY K BO3LENCTBMIO TEMMNEPATYPbI U BIAXHOCTY OKpYXatoL et cpeabl, K BubpawyusamM,
MeXaHU4YeCKUM BO34eiCTBMAM, N0 YyCTONYMBOCTM B TPAHCMNOPTHOL Tape K BO34,eNCTBUIO TPSCKU, TeMnepaTypsl
1 NOBbILWEHHOW BNaxHocTu TC fo/mkHbl cooTBeTcTBOBaTh FOCT 12997 1A 3aAB/I€HHON rpynnbl UCNOSIHEHUS.
Mocne ucneiTaHnii fo/MKeH ObITb NPOBEEH NOBTOPHbIV KOHTPO/1b TPE60BaHN K CONPOTUBNEHNIO TEPMONPE06-
pasosatens npu Temnepatype 0 °C 1 K CONPOTUB/IEHNIO U30NALMUN.

6.12 TpeboBaHMsA K B3pbIBO- 1 MICKPOHE30MACHOCTUN A0/MKHbI cOOTBETCTBOBATL [4] 1 [5] 1 6bITb YCTaHOB-
JIEHbI TEXHNUYECKUMU JOKYMEHTamMmn Ha TC KOHKPETHbIX TUMOB.

6.13 TpeboBaHWA K3aLinTe OT BO3AECTBNA arpeccuBHbIX cpes A0/MKHbI ObiTb YCTAHOB/EHbI TEXHUYEC-
KMMK foKyMeHTaMn Ha TC KOHKPETHbIX TUMOB.

6.14 [nuHy MoHTaxHoli yacTu TC pekomeHayeTcs BblbupaTb 13 paga: 10.16.20.25.32.40.50.60.80,
100.120.160.200.250.320.400.500.630.800.1000.1250.1600.2000.2500.3150 mM™. MNMpegnoytuTesibHble
AnameTpbl MeTa/IIMYECKOro kopnyca Tepmonpeobpasoartenss — o1 3 40 12 mm. lonyckansa gnameTpa ctanb-
Horo 3awuTHoro kopnyca — oTi 0.1 go + 0.3 mm o [6].

6.15 AnuHa norpyxaemoii yactn TC ana TC 6e3 MOHTaXHbIX NPUCNoco61eHnii AoMKHA ObITb YCTAHOB-
NleHa U3rotoBmTesiemM 1 NpuBeAeHa B TexHuuecknx gokymeHTtax Ha TC. lnnHa norpyxxaemoi yactm TC ¢ MOH-
TaXHbIMW 3/1eMeHTaMy paBHa A/IHe MOHTaXHol yacTn TC.

6.16 MuHuManbHas rnybuHa norpyxeHus TC npu Temnepatype 0 °C 1 HapyXXHOW KOMHaTHOW TeMnepa-
Type f0/mKHa ObITb YCTaHOB/IEHA TeXHUYeCKUMU AokyMmeHTamun Ha TC. lono/THUTENbHO B COOTBETCTBUM C TEX-
HUYeCcKuMn AokyMeHTaMu Ha TC MoXeT ObiTb HOPMMPOBAHA MWHUMasbHasA y6uMHa MNOrPYXeHnsa npu
pasnunyHbIX TemnepaTypax cpefbl U CKOPOCTAX NOTOKA.

6.17 TpeboBaHUA K HAAEXHOCTU U KpuTepun oTkaszos no FOCT 27883 f0/KHbI 6bITb YCTAHOB/IEHbI TEX-
HUYeCcKnMmn fokyMmeHTamu Ha TC KOHKPETHbIX TUNOB NPU HOMUHANBHOV TeMnepaType NpuMeHeHus.

6.18 Bnaro- v nbinesalyeHHOCTb 3alUTHOTO KOpyca A0/KHbI 6bITb HOPMUPOBaHbI B COOTBETCTBUN C
FOCT 14254. B TexHU4eCckux OKyMeHTax Ao/kKeH ObiTb NpuBefeH ko IP Tepmonpeobpasosartens.

7 Bugbl vcnbiTaHWii 1 npaBuia NpUeMKu

7.1 WcnbiTaHna AN Lenei yTBepXAeHUs Tuna TopMmonpeobpasoBartesieli CONnpoTUBIEHUSA

VcnbiTaHUs NpoBOAAT B COOTBETCTBUM C Npasuaamu no metposorumn MNP 50.2.009 [7] Ha HECKONbKUX, HO
He MeHee yem Tpex obpasuax TC. NepeyeHb 0653aTeNbHbIX UCMbITAHWA NpUBeAeH B Tabnuue 5. Mporpamma
UCMbITaHW MOXET ObITb AONO/IHEHA UCMbITAHUAMU HA COOTBETCTBME TEXHNYECKMM TpeboBaHusaM, cneymdu-
yeckum ans TC KOHKpeTHOro tuna.

7.2 Tpnemo-caaTtoyHble NCMbITaHUSA

O6beM, cocTas M MOCNeA0BaTeIbHOCTb UCMbITAHWIA, BUA KOHTPO/IA (CNIOLWWHON, BbIGOPOUHbIN), Npasuia
NPUEeMKH, NnepeyeHb KOHTPOIMPYEMbIX XapaKTePUCTUK AO/KHbI ObITb YCTAHOB/IEHbI TEXHUYECKUMW JOKYMEHTa-
MU Ha TC. MepeyeHb He06X0AUMbIX UCNbITaHMIAANAKaXK 40roo6pa3yaTC, N03BONALWLMX KNaccuguumpoBaTb
ero kak CooTBETCTBYHOL I HACTOALWEMY CTaHAAPTY, NpuBeAeH B Tabnuue 5.

7.3 TMoBepka Tepmonpeobpa3oBaTenen CONpoTUBAEHNSA

O6beM v nocnefoBaTesibHOCTb MEPBUYHON 1 NepuoAnYeckoii nosepok TC ycTaHaBMBalOT B COOTBET-
ctBumn ¢ FOCT 8.461. MNepBUYHYIO NOBEPKY, OCYLLECTBSIEMYH aKKpeaUTOBAHHON MEeTPOIormiyeckol cnyx6oi
M3roToBUTENSA, COBMELLAIOT C NMPUEMO-CAATOYHLIMU UCNbITAHUAMU. [epeyeHb 06A3aTe/lbHbIX KOHTpoMpye-
MbIX NapameTpoB npuBefeH B Tabnuue 5.
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Ta6nuuya 5— XapakTepuCTUKWU, KOHTPONIMPYEMble NPU NMPOBEAEHUN UCTbITAHUIA Pa3fNyHbIX BUAOB

Pasgen, Moppasgen 06513aTe/IbHOCTb KOHTPO/ISI MPU UCTIbITaHNAX
nogpasgen. HacTosiLero
H MYHKT cTaHgapTa .
aviMeHOBaHVe XapaKTepuUCTUKN HACTOALLETO (MeToavKa) W ons npveno- nepBUYHOM n
cTaHgapTa o6osHaueHne ~ YTBEPHKACHUA o ounpix  MEPYIOAVIMECKON
(TpeboBaHus) cTaHgapTa mna nosepkax
BHewHne pedpekTbl, MapKMpoOBKa, KOM- 9 - . L4 L4
MAEKTHOCTb 10
FabapuTHble pa3mepbl, Macca, NpsmMonu- 6.14 - h | -
HeliHOCTb Kopryca 6.15
MuHuManbHasa rnybuHa norpyxeHus 6.16 8.1 * - -
FepMeTUYHOCTb U MPOYHOCTb 3aLMTHOIO 6.10 8.2 + . -
Kopnyca
JnekTpuyeckoe COMPOTUB/IEHVNE W30NS- 6.3 8.3 * * L4
uun
TepmoanekTpuiecknii adekt 6.4 8.4 ¢ - -
MakcuManbHblii U3MepPUTENBbHBLIN TOK 6.1 8.5 - -
OTKnoHeHue oT HCX 55.5.6 8.6 * ¢
CTabunbHOCTb 6.5 8.7 . - -
YCTOMYMBOCTb K TEMNEPATYPHBLIM LMKNIaM 6.6 8.8 - -
mcTtepesunc 6.7 8.9 + - -
Bpemsa TepMunyecKoi peakuuun 6.8 8.10 L4 - -
SnieKTpnyeckas NPoOYHOCTb N30aALMN 6.9 8.11 . - -
YcToiluMBOCTb K BO3felicTBMIO Temnepa- 6.11 rOCT 12997 L4
Typbl U BNAXHOCTU OKpYyXatoLei cpeabl, K
BMGpauUnsM, MexaHU4eckum BO3AeCTBU-
SIM. YCTOWYMBOCTb B TPAHCMNOPTHOI Tape K
BO3JeiCTBUIO TPSICKM, TemnepaTypbl 1 no-
BbILUEHHO BNAXHOCTN
YpoBeHb B3pbIBO3alLMTbl Y UCKPO3aWNTbI 6.12 M. |S - - -
HafexHocTb 6.17 rOCT 27883 ¢ - -
Bnaro- v nbinesawmieHHoCTb 3aWMTHOro 6.18 FOCT 14254 ¢ - -
koprnyca
NMpumMmeyaHune — 3HaK «¢» yKasblBaeT Ha 0683aTe/IbHOCTb KOHTPO/A XapaKTepUCTUKN.

8 MeToAbl NCMNbITaHWIA

8.1 MuHuManbHas rinybuHa norpyxeHus

TC norpyxalT Ha MakCMMasibHO BO3MOXHYIO rNy6uHy (4nMHa MOHTaxkHOR yacTtn TC) B HyneBoW Tep-
MocCTaT WM XUAKOCTHBIA TepMocTaT, TeMrnepaTtypa B KOTOPOM YCTaHOB/IeHa Ha 3HaueHue (0 + 1) BC. nepenag
TeMnepartypbl B paboyeM NpocTpaHCcTBe No BepTuKasin He 6onee +0.1 eC, 1 NoAk0YaT K UI3MEPUTESTbHOM
ycTaHoBke. PernctpupytoT conpoTuBneHne TC gectabunnsaunm nokasaHuii. MegneHHo, yactamm no 1—2 cm.
n3snekalT TC n3 TepmocTara 4o TeX MOP. NOKa CONPOTUB/IEHNE He NMPEBbICUT TPe6OBaHNS COOTBETCTBYHOLLLErO
knacca. MNocne nsBneyeHns kaxaoi yactm TC HeobxoMMa AOCTATOYHO A/IMHHAs nay3a, YTobbl ob6ecneunTb
[OCTWXEHME TeNMOBOro paBHoBecust TC 1 uamepsieMoii cpefpl. JaHHas rny6uHa norpyxeHus, UsMepeHHas
MexAay KoHLoM TC 1 NOBepXHOCTLH XUAKOCTU, NpeacTaBiseT cob60ii MMHUMasbHYIO Iy6uHY NOorpy>XeHus ons
Tectupyemoro TC. OHa fo/KHa COOTBETCTBOBATL XapaKTepuCcThKaM, yKkasaHHbIM B TEXHUYECKUX [OKYMEHTax
Ha TC.
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NMpumMmeyaHune — [laHHaa MeToAUKA UCMbITAHUI NpuMeHnMa K TC ¢ MUHUMasIbHOU Fy6UHOI norpyxeHus 60-
nee 50 Mm MeToauka ncnbiTaHnini TC ¢ MUHUMaNbHOW rNy6UHONM NorpyxeHns meHee SO MM go/xHa 6bITb NpuBeAeHa B Tex-
HUYeCKUX foKyMeHTax Ha TC KOHKpeTHOro Tvna.

8.2 epMeTUYHOCTb Y NPOYHOCTbL 3aMTHOro Kopryca

McnbiTaHne Ha repMeTUYHOCTb M MPOYHOCTL 3aLMTHOro Kopnyca criefyeT nposoaunTs A0 cbopku TC rug-
pocTaTMyecKknm v BO3AYLLIHbLIM AaB/IeHUEM, NPUNOXEHHbLIM U3BHE B TeyeHne He MmeHee 10 c. 3HayeHue fasne-
HUA cnepyeT BbibUpaTb B COOTBETCTBMM € TpeboBaHusamu FOCT 356. jonyckaeTca NpoBOAUTbL UCMbITaHME
3alMUTHOrO Kopryca BHYTPEHHUM AaBsieHneMm. [JonomHUTEIbHO repMeTUYHOCTb 3alUTHOro kopnyca TC peko-
MeHZAyeTCst UCNbITbIBaTb MO MeToAuMKe, onncaHHoin B MAK 61515 (3]. Mocne ncnbiTaHnii NPOBOAAT NPOBEPKY
9/71eKTPMYECKOro conpoTuBnexnnsa nsonauun TC npyu KOMHaTHOl Temnepatype. 3HayeHue 3/1eKTPUYeckKoro
CONPOTUBNEHNS N30MALMN AO/MKHO YA0BIETBOPATL TpeboBaHuaM 6.3.

8.3 OnekTpuyeckoe conpoTUBEHNE N301ALMN Tepmonpeo6pasoBartesneli CONnpoTUBNEHNUS

TC norpyxaloT B TepMocTar uiv neyb Npy TemnepaTtype BepxHero npefena paboyero gnanasoHa Ha rny-
6UHY He MeHee MUHVMasbHOW rMy6unHbI NOrPYXXeHNS 1 BbiAEPXMBAIOT TaM He MeHee 2 4. [NogaloT 3agaHHoe
n3MepuTenbHoe HanpskeHne ot 1040 50 B Mmexay coeUHEeHHbIMY MeXAy CO60 BbIBOAAMM 1 3ALLUTHBIM YexX-
nom TC unun mexay BHYTPEHHUMU, N30/IMPOBaHHBLIMU APYT OT Apyra Luensamu. NpoBoaAT M3MepeHuns ¢ NpsimMon 1
06paTHOI NONAPHOCTLIO TOKa U PUKCMPYIOT MUHUMA/IbHOE 3HAYEHME CONPOTUBEHNA. VI3MepuTenbHbIi Npu-
60p A0/KEH MMETb NOrPeLIHOCTb He 6onee 5% npy MUHUMasIbHO AONYCTUMOM 3HAYEHUN CONPOTUBNEHUS U30-
naunn. okasaHns cHMMalT B TeyeHue 10 c nocse nofjayn HanpsikeHusa. McnbitaHne conpoTUBIEHUA
M30/19LUN NPU KOMHATHbIX TeMnepartypax npoBoAAT aHaI0rMYHO, HO 6€3 NOorpyXeHus B neyb, Npu 3ToOM NPUIo-
XEHHOe HanpshxeHue f0/kHO cocTaBnATb 100 B. ConpotueneHve usonauuu TC [0/KHO COOTBETCTBOBATL
TpeboBaHusM 6.3.

8.4 TepMO3neKkTpnyeckuin agphekt

TC nomewatoT B TepmocTaT Uan neyb Npy TemnepaTtype BepxHero npegena AvanasoHa n3mepeHuin n
NoAKNYaT K U3MEpPUTENbHON YCTaHOBKE. YCTaHaBNMBAOT TOK B LieNW, paBHbIli MakCUMasibHOMY U3Mepu-
TenbHOMY TOKy. lMogkntoyaloT BbiBoAbl TC k npubopy Ana nsmepenns TOAC. MegneHHO U3MeHAs rnyouHy
NorpyXeHns oT MUHUMaIbHO TpebyeMoii rny6buHbl 4,0 MakCMaibHO BO3MOXHO Ha NpakTuke riy6uHbl (41MHa
norpyxaemov 4yactu), hukcupytoT rnyouHy, Ha KOTOpoin Habnwogaetca makcumanbHas TOAC. MomevyatoT
Mcnonb3yemble BbIBOAbI W NPOBOAAT UCMbITaHWE NPU APYroi MX KOMOMHaUWW. PaccunTbiBalOT M3MEHEHWe
conpoTtusneHna TC. coOOTBETCTBYHOLWEE N3MEPEHHOMY 3HaYeHuto TOAC. 370 U3MEHeHNe He [0/IKHO NPUBO-
AnTb K BbIxoay TC 3 knacca gonycka.

NMpumeyaHune — [lonyckaeTcs € faHHbIX UCMbITAHUSAX HEMOCPeACTBEHHO U3MepPsiTb conpoTueneHne TC npu
[ABYX Hanpas/ieHUsix Toka. ConpoTuBrieHne TC He AO/IKHO BbIXOAUTb U3 A0OMYyCKa COOTBETCTBYIOLLEro Knacca.

8.5 MakcumanbHbIli U3MepUTENbHbIN TOK

[aHHoe ucnbiTaHe NPOBOAST B BOAE ¥ HAa BO3AyXe WX B OAHOW 13 3TuX cpeg, ecnun TC npegHasHayveH K
MCMNONb30BaHMI0 TONIbKO B AaHHOW cpeje.

8.5.1 WcnbiTaHuA B BOAe

TC norpyxatT B TepMOCTaT C MHTEHCMBHO NepemMeLlBaeMoit Boaoi (ckopocTb notoka (0.4 ¢ 0.05) m/c)
npu nocTosiHHoOW TemnepaType oT 0 GC go 30 °C. VI3MepsioT 3Ha4YeHne CONPOTUB/IEHUS NPY TOKe, 3HAYeHne
KOTOPOro He 60/1ee 3Ha4YeHUs ToKa, Bbi3biBaKLLErO paccesiHe MOLWHOCTM Ha Y3 B 0.1 MBT. YBeNuunBarT 3Ha-
YeHue Toka B 2.5 unu 10 pa3 g0 3HauyeHus!, Npy KOTOPOM U3MEHEHMe CONPOTUBIIEHUA ByaeT paBHo 20% fonyc-
Ka (B TO e Bpems conpoTtusrieHne TC HO AO/HKHO BbIXOAUTb 3a npejesbl gonycka). JaHHoe 3HauyeHne Toka
cUMTalOT MakcMmasnbHo gonyctumMbiM Ana TC ganHoro tuna. OHO AO/XHO COOTBETCTBOBATL YKa3aHHOMY B Tpe-
60BaHMAX M3roToBMTENA. [OBTOPAIOT N3MEPEHMUS NPV NepPBOHaYaIbHOM TOKe C Lie/blo y6eamnTbCs, YTo Temne-
paTtypa TepMocTara He U3MeHunach.

8.5.2 VcnblTaHMA B BO3AYLIHOM MOTOKe

WcnbiTaHna cnegyeT NnpoBOAMTL B MOTOKE BO3AyXa Npu NOCTOSAHHON TeMnepaType okoso 25 BC. ckopocTun
notoka B npegenax (3.0 1 0,3) m/c. BTpy6e, fmameTp KOTOpPOIi Mo kpaliHeil Mepe B ABa pasa 60/1blle peKoMeH-
AyeMoii rny6uHbl NorpyxeHns Tepmonpeobpasosatens. Tpyba Takke Ao/HKHA HaXo4MTbCSA Npu Temnepartype
25 eC. yT06bl CHU3NTL TENI006MEH M3NnyyYeHneM. TC ycTaHaBMBAOT NepneHavKyIpHO K MOTOKY BO3ayxa u
npoBOAAT U3MepeHns no 8.5.1.

8.6 OTK/IOHEHWEe 3aBUCMMOCTM COMPOTUB/IEHME — Temnepatypa Tepmonpeobpa3oBaresieli
COMPOTUB/IEHNSA N YUYBCTBUTENbHbIX 3/1EMEHTOB OT HOMUHA/IbHO CTaTUYeCcKol XapakTepuCTUKM

8.6.1 TC 143 Bcex TMNOB M K1acCOB A0MYCKOB A0/HKHbI ObITh UCNbITAaHbI NPV 04HOM TeMNepaType BAna-
nasoHe oT MuHyc 5 °C go nitoc 30 °C (npeanoytuTensHas Temnepatypa 0 CGC). VicnbiTaHWs NPOBOAAT cnye-
HVem B TepMocTaTtax € 3TafloHHbIM TC. noBepka KOTOPOro NpoBefeHa nyTem nNpsiMoli UAn onocpefoBaHHOM
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nepegauun pasmepa eAnHULbl TEMNepaTtypbl OT roCyAapCTBEHHOIO NEPBUYHOIO 3TasioHa. OTK/I0HEHME conpo-
TBNeHns TC unm Y3 ot HCX no 5.2 (c yueTOM paclumMpeHHOo HeonpeeneHHOCTY pe3ybTata MU3MepPeHUii) He
[O/HKHO NpeBbIlaTh AoMycKa COOTBETCTBYLWero kiacca. OueHka HeonpeesieHHOCTHN pe3y/ibTata nsmepe-
HWIA f,0/MKHa BbITb BbINOMIHEHA COrNacHO PYKOBOACTBY NO BbIPAXEHWIO HeonpeAeIeHHOCTY B M3MepeHun [8].

8.6.2 TCunU3knaccosgonyckoB AA. A 1B f0/mKHbI 6bITb UCTIbITAHBI MO KpaiiHeli Mepe B 0HOW A0NOMHU-
TeNbHOW TemnepaTypHO ToUKe, OTCTOALL e OT NnepBoii He MeHee yeM Ha 90 X . 6o npu Temnepartype, COOT-
BETCTBYIOLLEN BEpPXHEMY Npefeny AuvanasoHa M3MepeHuin (ecnu aToT npegen Hwxke 100 X). VcnbiTaHus
NPOBOAAT aHanornyHo 8.6.1 ¢ NCMosib30BaHNMEM XUAKOCTHLIX TEPMOCTATOB. [11A 4OCTUXEHNA TemnepaTypbl B
nuanasoHe ot 98 °C go 103 °C gonyckaeTcsa MCNosib30BaHWeE NapoBOro TepmocTaTa, peasmsyrowero Touky
KnneHms sofbl.

8.6.3 TC n U3 Bcex k/1accoB fONYCKOB C NpeAenamMu ananasoHa usmepeHuii Boiwe natoc 450 ' C n Huxe
MuHyc 100 °C npu npoBeAeHUN CNbITaHUi B LeNsaxX yTBEPXAEHUS TUNa A0/KHbI GbITh MCMbITaHbI NP TEMNepa-
Typax BEPXHEero v HXHero npeAenos guanasoHa n3mMepeHuii.

8.6.4 TC unn Y3 cuuTatoT rofHbIM, ecnv OTK/IOHEHWE ero COMPOTUB/IEHUS B TOYKAx rpagyvpoBKu
n08.6.1—8.6.3 0T HCX (cy4yeToM pacluMpeHHO HeonpeaeNeHHOCTU pesyibTaTta U3MepeHuii) He NpeBbIWaeT
Jonycka COOTBETCTBYIOLLEro kiacca.

8.7 CtabunbHOCTb

M3mepstoT conpotuenedne TC B Touke 0 °C. TC nomeLlatoT B UCMbITATE/IbHYIO NeYb. HarpesatoT neys n
ycTaHaBnuBalT TeMnepaTypy, paBHyto BepxHeMy npeaeny pabouero gnanasoHa TC. MNepenag Temnepartypbl
B pabouyeii 30He neyun No ANvHe 1 paanycy Ao/MKeH 6biTb He 6onee 5 °C unu 2 % 3afaHHoN TeMnepatypbl. Tem-
nepaTypa neuv Ao/HkHa 6bITb OTperyimpoBaHa ¢ ToyHocTblo £ 10 X unu 15 % 3agaHHOro 3HavyeHus. Hu ogHa
n3 vacteii TC He fo/kHa BbITb NEperpeTa Bbille NpeAebHON TeMnepaTypbl, yCTAHOBMEHHOM N3roTOBUTENIEM B
COOTBETCTBMM C TEXHMYECKMMMN AoKyMeHTamu Ha TC. TC BbiAepXuBatoT B Neyn npu Temnepartype BepxHero
npegena pabo4ero gnanasoHa B TedeHne 250 4 unn. gnsa TC ocoboro HasHayeHus, Apyroro— 6onee gauTtens-
HOro NpoMexyTka BpemeHn. OxnaxaaloT neyb 40 KOMHaTHOV TemnepaTypbl v n3BnekatoTTC. CKOPOCTM OXNax-
deHuns n Harpesa TC fo/mkHbI ObITb He 60nee 50 X/MuH. MoBTOPAIOT n3meperus B Touke 0 X . OTKIOHeHne
conpoTtussieHna TC oT HCX He A0/TKHO NpeBbIlaTth A0Mnycka COOTBETCTBYHOLWEro Knacca. NposoaaT nusmepe-
HVe COMPOTMBIIEHNA aneKTpuyeckoi nsonsauun TC. OHO AO/MKHO COOTBETCTBOBATL Tpe6oBaHMAM 6.3.

NMpumeyaHune — CrabunbHOCTL Y3 NpoBepsitOT aHa/IoONMYyHO, HO YCTaHaB/IMBAKOT BPeMsi BbIAEPXKU B ne-
un — 1000 u.

8.8 YCTOUMBOCTb K TeMnepaTypHbIM Lukiam

M3mepstoT conpoTmenernne TC B Touke 0 X . HarpesatoT TC B neun 0 BepxXHero npejena padoyero gna-
nasoHa. BblAepPXMBAaKT 4,0 CTabunmnsaunm nokasaHuii n 0XNaxaatoT 40 HUKXHEro npegena paboyero gnanasoxHa
CHayasia B neyu, 3aTeM Ha BO3yXe W. eCIM HMXHWI Npeaen paboyero gnanasoHa Huwke 20 X . B TepMocTaTe u
Kprnoctate. CKOpPOCTb Harpesa 1 oxnaxaeHus He fo/mkHa npesbiwatb 50 X/MuH. Ana TC ¢ HWXHUM npefenom
pabouero gnanasoHa mMuHyc 200 X pekoMeHAyeTCs MCnosb3oBaTb cocyd [lbioapa, 3ano/IHEHHbIA XUAKNUM
a3oToM. MpoBoaaT 10 LMK/I0B OXN1axAeHne — Harpes, Noc/ie Yero BHOBb U3MepPSIOT conpoTueneHune TC B TOU-
ke 0 X . OTknoHeHune conpoTneieHnATC oT HCX He [o/TXHO NpeBbILlaTh oMnycka COOTBETCTBYOLLEro Knacca.

8.9 lncrepesunc

Ouehky ructepesuca TC NpoBOAAT Nocne UCMbITaHNA Ha BO3AelcTBME TemnepaTypHbiX Luknos. TC
HarpesaloT Beuun [0 BepxHero npegena paboyero gnanasoHa, BbigepxunsatoT 40 cTabnnmnsaunm nokasaHuii n
oxnaxgarT [0 TemnepaTtypbl, COOTBETCTBYOL el Y2 pabouero guanasoHa. MismepsioT conpotusnerHme TC.
OxnaxgatoT TC [0 HWXHero npefdena paboyero gnanasoHa, BblAepXuBatoT ero Ao ctabuimsanmum nokasaHui,
BHOBb HarpeBalT 0 TeMnepaTtypbl, COOTBETCTBYIOLE '/2paboyerogmanasoHa, U U3MepsaioT CONpPoTUBAEHNE
TC. CkopocTb HarpeBa noxnaxaeHns TC gomkHa 6biTb He 60nee 50 X/MUH. OTKNOHEHME U3MEPEHHBIX CONpPO-
TuBneHnii TC oT HCX He A0/1XHO NpeBbIwaTth A40MyCka COOTBETCTBYIOLLLErO Kacca.

8.10 Bpemsa TepMUYECKOW peakuum

[na onpefenerHns BpeMeHn TepPMUYECKOW peakunm NpUMeHSI0T BOAAHON TepMocTaT ¢ XOpoLnM nepe-
MelimBaHveM. TemnepaTypy TepmocTaTa ycTaHaB/MBalT Ha 3HavyeHue (70+5)X, ckopocTb MOTOKa
(0,4 ¢0.1) m/c. NogxntoyatoT TC K U3MepUTENbHOI YCTaHOBKE, NO3BO/AIOLLEN HENPEPBLIBHO CNEAUTL 3a U3Me-
HeHVeM nokasaHuii, Npy aTOM xenatenbHO o6ecneynTb perncTpauuio rpadmka M3MeHeHns nokasaHuiin ot Bpe-
MEHN Ha Aucnjee yCTaHOBKM, Ha MOHUTOPE KOMMblOTEpa WM Ha camonucue, a Takke 3anucb AaHHbIX
N3MepeHwuii C [UCKPETHOCTbLIO No BpemeHun He 6onee 0.5 c. CTabununsnpytoTTC npu KOMHATHON TemnepaTtype v
perncTpupyloT ero ConpoTMB/IEHNE C TOYHOCTbIO £0.1 X B TemnepaTypHOM 3kBuBasneHTe. MNorpyxatTt TC B
TepMocTarT 1 NoyyatoT KpUBYIO Harpesa Ha MOHUTOpe unun camonucue. ®UKCUPYIOT MOMEHT BPEMEHU [lOCTUXe-
HUA cTabunmsauun Temnepartypbl (Korga nokasaHus He usmeHstoTca 6onee yem Ha 0,1 X ) M U3MepsOT CONpo-
TuBneHne TC. PaccunTbiBalOT 3HaYeHWe COnpoTUBEHNS, COOTBETCTBYOLEee 3afaHHOMYy npoueHTy (10 %,
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50 %, 63.2 %. 90 %) pa3HuLbl cONpoTUB/EHUA TC B TepMOCTaTe U Ha BO3AyXe 1 ONpeaenstoT MOMEHT BPEMEHHU,
COOTBETCTBYHLLNIA 3TOMY 3HAYeHUI0. [laHHOe Bpems 1 npeacTaBnseT coboi BpeMs Tepmuyeckoin peakuum TC.
OHO He A0/MKHO NpeBbIWwaTh TPe60BaHN N3roTOBUTENS, YKa3aHHbIX B TEXHUYECKMNX 4OKyMeHTax Ha TC.

8.11 3neKkTpuyeckas NMPOYHOCTb U30NALUN

MpunaratoT ucnblTatesibHoe HanpshxeHne 250 nnn 500 BuacTtoToii 50 'y mexay knemmamu TC Hero Kkop-
MyCOM U BblAE€PXUBAIOT 3TO HaMpsXXeHne B TedeHne 1 MUH. 3mepsalT an1ekTpuyeckoe ConpoTuBIEHNE N30Ns-
Uun. 3HaYeHNe 3/1EKTPUYECKOTO CONPOTUBEHNS U301ALUN NPU KOMHATHOV TemnepaType (20 £ 5) °C A0/HKHO
COOTBETCTBOBATbL Tpeb6oBaHuaM 6.3.

9 KOMNNEKTHOCTb

9.1 BkomnnekTt TC fo/mKeH BXOAMTb NacnopT uiv oopmynsp, B KOTOPOM MPUBOAAT OCHOBHbIE TEXHUYEC-
Kne XxapakTepucTvku TepmonpeobpasoBartesis, YC/ioBMsa aKcnayaraummn, oTMeTKy 0 cooTBeTcTBuu TC HacTos-
lwemy crtaHAapTy U O MPOXOXAEHUM NPUEMO-CAATOYHbIX WCMbITAHWA, a Takke YCNOoBWUA rapaHTUIHOIO
o6cnyxunBaHus. Macnopt nnm hopmynsap MoXeT 6bITb U34aH Ha NapTUo 0A4HOTUNHBLIX TC.

9.2 [nsa aByxnpoBogHbiXx TC B nacnopte unm chopmMynspe AO/MKHO 6biTb NPUBEAEHO CONPOTUBEHNE
BHYTpeHHUX BbIBOAOB TC, ecnu conpoTusneHne TC ¢ y4eTOM BHYTPEHHUX BbIBOAOB npesbiwaeT gonyck TC
npu 0 eC.

9.3 Tlo TpeboBaHMIO 3aKa3urka N3roToBUTE b AO/IKEH NPEeAOCTaBUTb NOKyNnaTe o Konuw ceptTugukara
06 yTBepxaeHumn tuna TC.

10 Mapkuposka

10.1 Hakopnyc TC unm Ha NpUKpenIeHHyo K HeMy 61UpKy fo/xHa 6bITb HAHECEHa MapKMpOBKa, BKIYa-
owas B cebs cnegylolime gaHHble:
moandukaumio TC no HOMeHKNaType U3roToBuTens:
yncno Y3 (npu Hannuum AByx unu 6onee U3) nycnosHoe o603HaveHne HCX;
- Kfacc gonycka:
CXemy coefiJMHEHNA NMPOBOAOB:
pabounii fnanasoH TemnepaTyp.
Ona TC, nognexalymx NoBepke, ykasbiBatloT TaKKe CepUiiHbIii HoMep.

Mpumep:

TCMT 101/2 x 100 N/B/3/-196 ... +200.

roe TCMT 101 — moandukayusa TC;

2 — pBa 4o;

100N — o6o03HayeHne HCX(RQ= 100 Om, nnaTUHOBLIA TC cu A 0,00391 -C~,);
B — knacc gonycka:

3 — TpexnpoBOoAHAA cXema;

-196 ... +200— pabouunii guanasoH TemnepaTyp. “C.

MpumeuvyaHune — HannatuHoBble TC (a =0.00391 “C'1). M3roToB/IEHHbIE A1 NPOAAXN Ha 3KCNOPT, 0603Have-
Hue Tuna «M* Ao/XHO 6bITb 3aMeHeHO Ha Pt (391), npuyem o6a o603HayeHns M 1 Pt (391) aKkBUBa/IeHTHbI HA BHYTPEHHEM
PbIHKe.

10.2 Kpome TOro, AonyckaeTcs HAHOCUTb OTMETKY O COOTBETCTBMM HACTOALLEMY CTaHAAPTY, rof Bbinyc-
Ka 1 AoMNOJ/IHUTENbHbIE 3HAaKW, YKa3blBaloLLMe Ha NOBbILUEHHYIO CTENEHb repMETUYHOCTU, B3pbIBO3ALLUTI, yaa-
PONPOYHOCTUN. HAAEXHOCTU U T. N.

10.3 TpaHcnopTHaa mapkuposka Tapbl — nolOCT 14192.

11 YnakoBka, TpaHCNopTMpOBaHUE N XpaHeHue

11.1 Kaxgablii TC gonmxeH OblTb ynakoBaH TakuM 06pa3om, YTo6bl 3alMTUTL ero OT y4apoB 1 BUGpaLmii
npv TPaHCMOPTUPOBAaHUY Y XpPaHEHUN.

11.2 Ycnosusa TpaHCcnopTupoBaHua n xpaHenma — nolfOCT 15150.

11.3 KoHcepBauusa — no FOCT 9.014.
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12 TapaHTUK U3roTOBUTENA

12.1 WsroTtoBuTenb rapaHTupyeT cooTBeTcTBME TC TpeboBaHMAM HACTOSLWEro cTaHgapTa npy cobnio-
[EeHNN YCNOBUIA aKCnyaTaunm, XxpaHeHns 1 TpaHCNopTUPOBaHUS.

12.2 TC cunTaloT HEroAHbIM K NPYMEHEHNI0 NPU BbINOIHEHWMN ycnoBuii 0T6pakoBku TC noTpebuTenem,
npuBeAeHHbIX B NpunioxeHun B. B atom cnyyae noTpebuTens umeeT npaso BepHyTb TC nM3rotoBuTeNto A1
6€3B03Me3/4HOr0 PEMOHTA U/ 3aMeHbI B TeYEHWe rapaHTMIHOIo Cpoka aKcnyaTauuu.

12.3 TapaHTuWiiHbI cpok akcnnyaTauum TC. ycTaHaBNMBaEMbIi N3rOTOBUTE/IEM B COOTBETCTBUN C TEX-
HWYeCKMMMN JOKYMeHTamu, Ao/KeH ObiTb He MeHee 18 Mmec ¢ MoMeHTa BBoga TC B akcnyartauuio.
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MpunoxeHune A

(cnpaBoyHOE)

Tabnuubl HOMUHANBbHOW CTATUYECKOl XapaKTepucTukn

FOCT 6651—2009

Ta6nuya Al — HoMuHanbHaa ctaTuveckas xapakTepucTuka 4158 NNaTUHOBbLIX TepMonpeo6pasoBaresieit ConpoTus-
JIeHNS 1 YyBCTBUTENbHbIX 3n1emeHTOoB ROa 100 Om.a * 0.00385 ‘C 1

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270

18.52
22.83
27.10
31.34
35.54
39.72
43.88
48.00
52.11
56.19
60.26
64.30
68.33
72.33
76.33
80.31
84.27
88.22
92.16
96.09
100.00

100.00
103.90
107.79
111.67
115.54
119.40
123.24
127.08
130.90
134.71
138.51
142.29
146.07
149.83
153.58
157.33
161.05
164,77
168.48
172.17
175.86
179.53
183.19
186.84
190.47
194.10
197.71
201.31

22.40
26.67
30.91
35.12
39.31
43.46
47.59
51.70
55.79
59.85
63.90
67.92
71.93
75.93
79.91
83.87
87.83
91.77
95,69
99.61

100.39
104,29
108.18
112.06
115.93
119.78
123.63
127.46
131.28
135.09
138.88
142.67
146.44
150.21
153.96
157.70
161.43
165.14
168.85
172.54
176.22
179.89
183.55
187.20
190.84
194.46
198.07
201.67

21.97
26.24
30.49
34.70
38.89
43.05
47.18
51.29
55.38
59.44
63.49
67.52
71.53
75.53
79.51
83.48
87.43
91.37
95.30
99.22

100,78
104.68
108.57
112,45
116,31
120.17
124.01
127.84
131.66
135.47
139,26
143.05
146.82
150.58
154.33
158,07
161.80
165,51
169,22
172.91
176.59
180.26
183,92
187,56
191.20
194.82
198.43
202.03

ConpotusneHve TC npu Temnepatype |. Om

-3

21.54
25.82
30.07
34.28
38.47
42.63
46.77
50.88
54.97
59.04
63.09
67.12
71.13
75.13
79.11
83.08
87.04
90.98
94.91
98.83

101.17
105.07
108.96
112.83
116.70
120.55
124.39
128.22
132.04
135.85
139.64
143,43
147.20
150.96
154.71
158.45
162.17
165.89
169.59
173.28
176.96
180.63
184.28
187.93
191.56
195.18
198.79
202.39

-4

21.11
25.39
29.64
33.86
38,05
42.22
46.36
50.47
54.56
58.63
62.68
66.72
70.73
74.73
78.72
82.69
86.64
90.59
94.52
98.44

101.56
105.46
109.35
113.22
117.08
120.94
124.78
128.61
132.42
136.23
140.02
143.80
147.57
151.33
155.08
158.82
162.54
166,26
169.96
173.65
177.33
180.99
184.65
188.29
191.92
195.55
199.15
202.75

-5

20.68
24.97
29,22
33.44
37.64
41.80
45.94
50.06
54.15
58,23
62.28
66.31
70.33
74.33
78.32
82,29
86,25
90.19
94.12
98.04

101.95
105.85
109.73
113.61
117.47
121.32
125.16
128.99
132.80
136.61
140,40
144.18
147,95
151.71
155,46
159.19
162.91
166,63
170.33
174.02
177.69
181.36
185.01
188.66
192,29
195,91
199.51
203.11

20.25
24.54
28.80
33.02
37.22
41.39
45.53
49.65
53.75
57.82
61.88
65.91
69.93
73.93
77.92
81.89
85.85
89.80
93.73
97.65

102.34
106.24
110.12
114.00
117.86
121.71
125.54
129.37
133.18
136.99
140.78
144.56
148.33
152.08
155.83
159.56
163,29
167.00
170.70
174.38
178.06
181.72
185.38
189.02
192.65
196.27
199.87
203.47

19.82
24.11
28.37
32.60
36.80
40.97
45.12
49.24
53.34
57.41
61.47
65.51
69.53
73.53
77.52
81.50
85.46
89.40
93.34
97.26

102.73
106.63
110.51
114.38
118,24
122.09
125.93
129.75
133.57
137.37
141.16
144.94
148.70
152.46
156,20
159.94
163.66
167.37
171.07
174.75
178.43
182.09
185.74
189.38
193.01
196.63
200.23
203.83

19.38
23.68
27.95
32.18
36.38
40.56
44.70
48.83
52.93
57.01
61.07
65.11
69.13
73.13
77.12
81.10
85.06
89.01
92.95
96.87

103,12
107.02
110,90
114.77
118.63
122.47
126.31
130.13
133.95
137.75
141.54
145.31
149,08
152.83
156,58
160.31
164.03
167.74
171.43
175.12
178.79
182.46
186.11
189.75
193,37
196,99
200.59
204.19

18.95
23.25
27.52
31.76
35.96
40.14
44.29
48.42
52.52
56.60
60.66
64.70
68.73
72.73
76.73
80.70
84.67
88.62
92.55
96.48

103.51
107.40
111.29
115.15
119.01
122.86
126.69
130.52
134.33
138.13
141.91
145.69
149.46
153.21
156.95
160.68
164.40
168,11
171.80
175.49
179.16
182.82
186.47
190.11
193.74
197.35
200.95
204.55
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OkoHuYaHue Tabnuubl A. 1

16

1X

280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850

204.90
208.48
212.05
215.61
219.15
222.68
226,21
229.72
233,21
236.70
240.18
243.64
247.09
250.53
253.96
257.38
260.78
264,18
267.56
270.93
274.29
277.64
280,98
284.30
287.62
290.92
294,21
297.49
300.75
304,01
307,25
310,49
313.71
316.92
320,12
323.30
326.48
329.64
332.79
335.93
339.06
342.18
345,28
348.38
351.46
354.53
357.59
360.64
363.67
366.70
369.71
372.71
375.70
378.68
381.65
384.60
387.55
390.48

205.26
208.84
212.41
215,96
219.51
223.04
226.56
230.07
233.56
237.05
240.52
243.99
247.44
250.88
254.30
257.72
261.12
264.52
267.90
271.27
274.63
277.98
281.31
284.63
287.95
291.25
294,54
297.81
301.08
304.34
307.58
310.81
314.03
317.24
320.43
323.62
326.79
329,96
333.11
336.25
339.37
342.49
345.59
348.69
351.77
354.84
357.90
360.94
363.98
367.00
370.01
373.01
376.00
378.98
381.95
384.90
387.84

205.62
209.20
212.76
216.32
219.86
223.39
226.91
230,42
233.91
237.40
240.87
244.33
247.78
251.22
254.65
258.06
261,46
264.86
268.24
271.61
274.96
278.31
281.64
284.97
288,28
291.58
294.86
298.14
301.41
304.66
307.90
311.13
314.35
317.56
320.75
323.94
327.11
330.27
333.42
336.56
339.69
342.80
345.90
348.99
352.08
355.14
358,20
361.25
364.28
367.30
370.31
373.31
376.30
379.28
382.24
385.19
388.14

Conpotusnenve TC npu Temnepartype . Om

205.98
209.56
213.12
216,67
220,21
223.74
227.26
230.77
234,26
237.74
241.22
244.68
248.13
251.56
254.99
258.40
261.80
265,20
268,57
271,94
275.30
278.64
281.98
285.30
288.61
291.91
295.19
298,47
301.73
304.98
308.23
311.45
314.67
317.88
321.07
324,26
327.43
330.59
333.74
336,87
340,00
343.11
346,21
349.30
352,38
355.45
358.51
361,55
364.58
367.60
370.61
373.61
376.60
379,57
382.54
385.49
388,43

206.34
209.91
213.48
217.03
220.57
224.09
227.61
231.12
234.61
238.09
241.56
245.02
248.47
251.91
255.33
258.74
262.14
265,53
268.91
272.28
275.63
278.98
282.31
285.63
288.94
292.24
295.52
298.80
302.06
305.31
308.55
311.78
314.99
318.20
321.39
324.57
327.74
330.90
334.05
337.18
340.31
343.42
346.52
349.61
352.69
355.76
358.81
361.85
364.89
367.91
370.91
373.91
376.90
379.87
382.83
385.78
388.72

206.70
210.27
213.83
217.38
220.92
224.45
227.96
231.47
234,96
238.44
241.91
245.37
248.81
252.25
255.67
259.08
262.48
265.87
269.25
272.61
275.97
279.31
282.64
285.96
289,27
292.56
295.85
299.12
302.38
305.63
308.87
312.10
315.31
318.52
321.71
324.89
328.06
331.22
334.36
337.50
340.62
343.73
346.83
349,92
353.00
356.06
359.12
362.16
365.19
368.21
371.21
374.21
377.19
380,17
383.13
386.08
389.02

207.05
210.63
214.19
217.74
221,27
224.80
228.31
231.82
235.31
238.79
242,26
245,71
249.16
252.59
256.01
259.42
262.82
266,21
269.59
272.95
276.30
279.64
282.97
286,29
289.60
292.89
296.18
299.45
302.71
305.96
309.20
312.42
315.64
318.84
322.03
325,21
328,38
331.53
334.68
337.81
340.93
344.04
347.14
350,23
353.30
356.37
359.42
362.46
365,49
368,51
371.51
374,51
377.49
380.46
383.42
386.37
389.31

207.41
210.98
214.54
218.09
221.63
225.15
228.66
232.17
235.66
239.13
242.60
246.06
249.50
252.93
256.35
259.76
263.16
266.55
269.92
273.29
276.64
279.98
283.31
286.62
289.93
293.22
296.50
299.78
303.03
306.28
309.52
312.74
315.96
319.16
322.35
325.53
328.69
331.85
334.99
338.12
341.24
344.35
347.45
350.54
353.61
356.67
359.72
362.76
365.79
368.81
371.81
374.81
377.79
380.76
383.72
386.67
389.60

207.77
211.34
214.90
218.44
221.98
225.50
229.02
232.52
236.00
239.48
242.95
246.40
249.85
253.28
256.70
260.10
263.50
266.89
270.26
273.62
276.97
280.31
283.64
286.95
290,26
293.55
296.83
300.10
303.36
306.61
309.84
313.06
316.28
319.48
322.67
325.84
329.01
332.16
335.31
338.44
341.56
344.66
347.76
350.84
353.92
356.98
360.03
363.07
366.10
369.11
372.11
375.11
378.09
381.06
384.01
386.96
389.90

208.13
211.70
215,25
218.80
222.33
225.85
229.37
232.87
236.35
239.83
243,29
246.75
250.19
253.62
257.04
260.44
263.84
267,22
270.60
273.96
277.31
280.64
283.97
287.29
290.59
293.88
297.16
300.43
303.69
306.93
310.16
313.39
316,60
319.80
322.98
326.16
329.32
332.48
335.62
338.75
341.87
344.97
348.07
351.15
354.22
357.28
360.33
363.37
366,40
369.41
372.41
375.41
378.39
381.35
384.31
387.25
390.19
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Ta6nuya A.2— HoMMHanbHaa cTatMyeckas xapakTepucTuka A1 NaaTUHOBbIX Tepmonpeo6Gpa3oBartesieii COnpoTus-
JIEHUS 1 YYBCTBUTEJ/IbHbIX 3/1leMeHToB RO» 100 Om. n = 0.00391 "C'1

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

17.24
21.62
25.96
30.26
34.54
38.79
43.00
47.20
S$1.37
55.51
59.64
63.75
67.83
71.91
75.96
80.00
84.03
88.04
92.04
96.03
100.00

100.00
103.96
107.91
111.85
115.78
119.70
123.60
127.50
131.38
135,25
139.11
142.95
146.79
150.61
154.42
158.22
162.01
165.78
169.55
173.30
177.04
180.77
184.49
188.20
191.89
195.57
199,25
202.90
206.55
210.19
213.81
217.43
221.03
224.62
228.19
231.76
235.31

21.18
25.53
29.84
34.11
38,36
42.58
46.78
50.95
55.10
59.23
63.34
67.43
71.50
75.56
79.60
83.62
87.64
91.64
95.63
99.60

100.40
104.36
108.31
112.25
116.17
120.09
123.99
127.89
131.77
135.63
139.49
143.34
147.17
150.99
154.80
158.60
162.39
166.16
169.93
173.68
177.42
181.15
184.86
188.57
192.26
195.94
199.61
203.27
206.92
210.55
214.17
217.79
221.39
224.97
228.55
232.12
235.67

ConpotusrieHve TC npu Temnepatype 1, Om

-3

20.31
24.66
28.98
33.26
3751
41,74
45.94
50.12
54.27
58.40
62.52
66.61
70.69
75.75
78.79
82.82
86.84
90.84
94.83
98.81

101.19
105.15
109.10
113,03
116.96
120.87
124.77
128.66
132.54
136.41
140.26
144.10
147.94
151.75
155.56
159.36
163.14
166.92
170.68
174.43
178.16
181.89
185,60
189.31
193.00
196.68
200.34
204.00
207.64
211,28
214.90
218.51
222.10
225.69
229.26
232.83
236.38

-4

19.87
24,23
28.55
32.83
37.09
41.32
45.52
49.70
53.86
57.99
62.11
66.20
70.28
74.34
78.39
82.42
86.44
90.44
94.43
98.41

101.59
105.55
109.49
113.43
117.35
121.26
125.16
129.05
132.93
136.79
140.65
144.49
148.32
152.14
155.94
159.74
163.52
167.29
171.05
174.80
178.54
182.26
185.97
189.68
193.37
197.04
200.71
204.37
208.01
211.64
215.26
218.87
222.46
226.05
229.62
233.18
236.73

-5

19.44
23.79
28.12
3241
36.67
40.90
45.10
49,28
53,44
57.58
61,69
65.79
69.87
73.94
77.98
82.02
86.03
90.04
94.03
98.01

101.98
105.94
109,89
113.82
117.74
121.65
125.55
129.44
133.31
137.18
141.03
144.87
148.70
152.52
156.32
160.12
163,90
167.67
171.43
175,17
178.91
182.63
186.35
190.05
193.73
197.41
201,08
204.73
208,37
212.00
215.62
219.23
222.82
226.41
229.98
233.54
237.09

19.00
23.36
27.68
31.98
36.24
40.48
44.68
48.87
53.03
57.17
61.28
65.38
69.46
73.53
77.58
81.61
85.63
89.64
93.63
97.62

102.38
106.34
110.28
114.21
118.13
122.04
125.94
129.83
133.70
137.56
141.42
145.25
149.08
152.90
156.70
160.49
164.28
168.05
171.80
175.55
179.28
183.01
186,72
190.42
194.10
197.78
201.44
205.09
208.74
212.36
215,98
219.59
223.18
226.76
230.33
233.89
237.44

18.56
22.92
27.25
31.55
35.82
40.05
44,26
48.45
52.61
56.75
60.87
64.97
69.06
73.12
77.17
81.21
85,23
89,24
93.24
97.22

102.78
106.73
110.67
114.61
118.53
122.43
126.33
130.21
134.09
137.95
141.80
145.64
149.46
153.28
157.08
160.87
164.65
168.42
172.18
175.92
179.66
183.38
187.09
190.78
194.47
198.15
201.81
205.46
209.10
212.73
216.34
219.95
223.54
227.12
230.69
234,25
237.80

18.12
22.49
26.82
31.12
35.39
39.63
43.84
48.03
52.20
56.34
60.46
64.56
68.65
72.72
76.77
80.81
84.83
88.84
92.84
96.82

103.17
107.13
111.07
115,00
118.92
122.82
126.72
130.60
134.47
138,34
142.18
146.02
149,85
153.66
157.46
161,25
165.03
168.80
172.55
176.30
180.03
183.75
187.46
191.15
194.84
198,51
202.17
205.82
209,46
213.09
216.70
220.31
223.90
227.48
231.05
234.60
238.15

17.68
22.05
26.39
30.69
34.97
39.21
43.42
47.62
51.78
55.93
60.05
64.16
68.24
72.31
76.37
80.40
84.43
88.44
92.44
96.42

103.57
107.52
111.46
115.39
119.31
123.21
127.11
130.99
134.86
138.72
142.57
146.40
150.23
154.04
157.84
161.63
165.41
169.17
172.93
176.67
180.40
184.12
187.83
191.52
195.21
198.88
202.54
206.19
209.83
213.45
217.07
220.67
224.26
227.84
231.40
234.96
238.50
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OkoHyaHue Tabnuubl A.2

18

1'c

370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680

700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850

238.86
242.39
245,91
249.41
252,91
256,39
259.87
263.33
266.78
270.21
273.64
277.05
280.46
283.85
287.23
290.59
293.95
297,29
300.63
303.95
307,26
310.55
313.84
317.11
320.37
323.63
326.86
330.09
333.31
336.51
339,70
342.88
346.05
349,21
352.35
355.49
358.61
361.72
364.82
367.91
370.98
374.05
377.10
380.14
383.17
386.18
389.19
392.18
395.16

239.21
242.74
246.26
249.76
253.26
256.74
260.21
263.67
267.12
270.56
273,98
277.40
280.80
284.19
287.56
290,93
294.28
297.63
300.96
304.28
307.59
310.88
314.17
317.44
320.70
323.95
327.19
330.41
333.63
336.83
340.02
343.20
346.37
349.52
352.67
355.80
358.92
362.03
365.13
368.21
371.29
374.35
377.40
380.44
383.47
386.48
389.49
392.48

239.56
243.09
246.61
250.11
253.61
257.09
260.56
264.02
267.47
270.90
274.32
277.74
281.14
284.52
287.90
291.27
294.62
297.96
301,29
304.61
307.92
311.21
314.49
317.77
321.03
324.27
32751
330.74
333.95
337.15
340.34
343.52
346,68
349.84
352.98
356.11
359.23
362.34
365.44
368.52
371.60
374.66
377.71
380.74
383.77
386.79
389.79
392.78

ConpotueneHve TC npu Temnepartype t. Om

239.92
243.44
246.96
250.46
253.96
257.44
260.91
264,36
267.81
271.24
274,67
278.08
281.48
284.86
288.24
291.60
294,95
298,29
301.62
304.94
308,25
311.54
314,82
318,09
321.35
324.60
327.83
331.06
334.27
337.47
340.66
343,84
347.00
350.15
353.30
356.43
359.54
362.65
365.75
368.83
371.90
374,96
378,01
381.05
384.07
387.09
390.09
393.08

240.27
243.80
24731
250.81
254.31
257.78
261.25
264.71
268.15
271.59
275.01
278.42
281.81
285.20
288.57
291.94
295.29
298.63
301.96
305.27
308.58
311.87
315.15
318.42
321.68
324.92
328.16
331.38
334.59
337.79
340.98
344.15
347.32
350,47
3S3.61
356.74
359.86
362.96
366.06
369.14
372.21
375.27
378.31
381.35
384.37
387.39
390.39
393.38

240.62
244.15
247.66
251.16
254.65
258.13
261.60
265.05
268.50
271.93
275.35
278.76
282.15
285.54
288.91
292,27
295.62
298.96
302.29
305.60
308.91
312.20
315.48
318.74
322.00
325.25
328.48
331.70
334.91
338.11
341.29
344.47
347.63
350.78
353.92
357.05
360.17
363,27
366,36
369.45
372.51
375.57
378.62
381.65
384.68
387.69
390.69
393.67

240.98
244,50
248.01
251.51
255.00
258.48
261.94
265.40
268,84
272,27
275.69
279.10
282.49
285.88
289.25
292.61
295.96
299.29
302.62
305.93
309,24
312.53
315.80
319.07
322,33
325.57
328,80
332.02
335,23
338.43
341.61
344.79
347,95
351.10
354,24
357,36
360.48
363.58
366,67
369,75
372.82
375.88
378.92
381.96
384.98
387.99
390.99
393.97

241.33
244.85
248.36
251.86
255.35
258.83
262.29
265.74
269.18
272.61
276.03
279.44
282.83
286.21
289.58
292.94
296.29
299.63
302.95
306.26
309.56
312.85
316.13
319.40
322.65
325.89
329.12
332.34
335.55
338.75
341.93
345.10
348.26
351.41
354.55
357.67
360.79
363.89
366.98
370.06
373.13
376.18
379.23
382.26
385.28
388.29
391.29
394.27

241.68
245.20
248.71
252,21
255.70
259.17
262.64
266.09
269.53
272.96
276.37
279.78
283.17
286.55
289.92
293.28
296.63
299.96
303.28
306.59
309.89
313.18
316,46
319.72
322.98
326.22
329.45
332.66
335.87
339.07
342.25
345.42
348.58
351.73
354.86
357.99
361.10
364.20
367.29
370.37
373.43
376.49
379.53
382.56
385.58
388.59
391.58
394.57

242.04
245.56
249.06
252.56
256.05
259.52
262.98
266.43
269.87
273.30
276.71
280.12
283.51
286.89
290.26
293.61
296.96
300,29
303.62
306.93
310.22
313.51
316.79
320.05
323.30
326,54
329.77
332.99
336.19
339.38
342.57
345.74
348.89
352.04
355.18
358.30
361.41
364.51
367.60
370.67
373.74
376.79
379.83
382.86
385.88
388.89
391,88
394.87
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Ta6numua A.3— HoMmuHanbHas cTatMyeckasi xapakTepucTuka A1sa MefHbIX TepmosipeobpasoBartenieli conpoTuse-

HUA 1 YYBCTBUTENbHbIX 3/1eMeHToB Rae+ 100 Om. a =0.00428 *C"

2To

100
110
120
130
140
150
160
170
180
190
200

20.53
25.10
29.65
34.18
38.69
43.18
47.65
52.10
56.54
60.95
65.35
69.74
74.10
78.46
82.79
87.11
91.42
95.72
100.00

100.00
104.28
108.56
112.84
117.12
121.40
125.68
129.96
134,24
138.52
142.80
147.08
151.36
155.64
159.92
164,20
168.48
172.76
177.04
181.32
185.60

-1

24.64
29.20
33.73
38.24
42.73
47.20
51.66
56.09
60.51
64.91
69.30
73.67
78.02
82.36
86.68
90.99
95.29
99.57

100.43
104.71
108.99
113.27
117.5S8
121.83
126.11
130.39
134.67
138.95
143.23
14751
151.79
156.07
160.35
164.63
168.91
173.19
177.47
181.75

24,19
28.74
33.27
37,79
42,28
46.76
51,21
55.65
60.07
64.47
68.86
73.23
77.59
81,93
86,25
90.56
94.86
99.14

100.86
105,14
109.42
113.70
117,98
122.26
126.54
130,82
135.10
139.38
143.66
147.94
152,22
156.50
160.78
165.06
169.34
173.62
177.90
182.18

ConpotusneHve TC npu Temnepatype |. Om

-3

23.73
28.29
32.82
37.34
41.83
46.31
50.77
55.21
59.63
64.03
68.42
72.79
77.15
81.49
85.82
90.13
94.43
98.72

101.28
105.56
109.84
114.12
118.40
122.68
126.96
131.24
135.52
139.80
144.08
148.36
152.64
156.92
161.20
165.48
169.76
174.04
178.32
182.60

-4

23.27
27.83
32.37
36.89
41.38
45.86
50.32
54.76
59.19
63.59
67.98
72.36
76.72
81.06
85.39
89.70
94.00
98.29

101.71
105.99
110.27
114.55
118.83
123.11
127.39
131.67
135.95
140.23
144,51
148.79
153.07
157.35
161.63
165.91
170.19
174.47
178.75
183.03

-6

22.82
27.38
31.92
36.44
40.94
45.42
49.88
54.32
58.75
63.15
67.55
71.92
76.28
80.63
84.95
89,27
93.57
97.86

102.14
106.42
110.70
114.98
119,26
123.54
127.82
132.10
136.38
140.66
144.94
149,22
153.50
157.78
162.06
166,34
170.62
174,90
179.18
183.46

4

22.36
26.92
31.46
35.99
40.49
44.97
49.43
53.88
58.30
62.71
67.11
71.48
75.85
80.19
84.52
88.84
93.14
97.43

102,57
106.85
111.13
115.41
119.69
123.97
128.25
132.53
136.81
141.09
145.37
149.65
153.93
158.21
162.49
166.77
171.05
175.33
179.61
183.89

21.90
26.47
31.01
35.53
40.04
44.52
48.99
53.43
57.86
62.27
66.67
71.05
75.41
79.76
84.09
88.41
92.71
97.00

103.00
107.28
111.56
115.84
120.12
124.40
128.68
132.96
137.24
141.52
145.80
150.08
154.36
158.64
162.92
167.20
171.48
175.76
180.04
184.32

21.44
26.01
30.56
35.08
39.59
44.07
48.54
52.99
57.42
61.83
66.23
70.61
74.97
79.32
83.66
87.98
92.28
96.58

103.42
107.70
111.98
116,26
120.54
124,82
129.10
133.38
137.66
141.94
146.22
150.50
154.78
159.06
163.34
167.62
171,90
176.18
180.46
184.74

20.99
25.56
30.10
34.63
39.14
43.63
48.10
52.55
56.98
61.39
65.79
70.17
74.54
78.89
83.22
87.55
91.85
96.15

103.85
108.13
112.41
116.69
120.97
125.25
129.53
133.81
138.09
142.37
146.65
150.93
155.21
159.49
163.77
168.05
172.33
176.61
180.89
185.17
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Tab6nuuya A4 — HommHanbHasi cTtaTnyeckasl xapakTepucTuka Ansi MefHbIX TepmosipeoGpasoBateniel conpoTuenie-
HUS N YYBCTBUTE/IbHbIX 3/1eMeHToB A = 100 Om. a = 0.00426 ‘C'1

Conpotuenexve TC npu Temnepatype f. Om

i'w
0 -1 -2 -3 -4 -5 -B -7 -B -9

-50 78.7

-40 82.96 82.534 82.108 81.682 81.256 80.83 80.404 79.978 79.552 79.126
-30 87.22 86.794 86,368 85.942 85.516 85.09 84.664 84.238 83.812 83.386
-20 91.48 91.054 90.628 90.202 89.776 89.35 88,924 88.498 88.072 87.646
-10 95.74 95.314 94.888 94.462 94.036 93.61 93.184 92.758 92.332 91.906

0 100 99.574 99.148 98.722 98,296 97.87 97.444 97.018 96.592 96.166
r°C 0 1 2 3 4 5 6 7 8 9

0 100 100.426  100.852 101.278 101.704 102.13 102.556 102.982 103.408 103.834
10 104.26 104,686  105.112 105.538 105.964 106.39 106,816 107,242 107,668 108.094
20 108.52 108.946  109.372  109.798 110.224 110.65 111.076 111.502 111.928 112.354
30 112.78 113.206 113.632 114,058 114.484 114.91 115.336 115.762 116.188 116.614
40 117.04 117.466  117.892  118.318 118.744 119.17 119.596 120.022 120.448 120.874
50 121.3 121.726  122.152 122.578 123.004 123.43 123.856 124,282 124,708 125.134
60 125.56 125.986 126.412 126.838 127,264 127.69 128.116 128,542 128.968 129.394
70 129.82 130.246  130.672 131.098 131.524 131.95 132.376  132.802 133.228 133.654
80 134.08 134506 134.932 135.358 135.784 136.21 136.636 137.062 137.488 137.914
90 138.34 138.766  139.192  139.618  140.044 140.47 140.896 141.322 141.748 142.174
100 142.6 143.026  143.452 143.878 144.304 144.73 145.156  145.582 146.008 146.434
110 146.86 147.286  147.712  148.138  148.564 148,99 149.416  149.842 150.268 150.694
120 151.12 151.546  151.972 152.398 152.824 153.25 153.676 154.102 154.528 154.954
130 155.38 155.806 156.232 156.658 157,084 157.51 157.936 158.362 158,788  159.214
140 159.64 160.066 160,492 160.918 161.344 161.77 162.196 162.622 163.048 163.474
150 163.9 164.326  164.752  165.178 165.604 166.03 166,456 166.882 167.308 167.734
160 168.16 168.586  169.012 169.438 169.864 170.29 170.716 171.142 171568 171.994
170 172.42 172.846  173.272 173.698 174.124 174.55 174.976 175.402 175.828 176.254
180 176.68 177.106 177.532 177.958 178.384 178.81 179.236 179.662 180.088 180.514
190 180.94 181.366  181.792  182.218 182.644 183.07 183,496 183.922 184.348 184.774
200 185,2

Ta6nuya A5 — HomMuHanbHaa cTaTuyeckas xapakTepucTuka A/ HUKeNeBbiX TepMosipeo6pa3oBaresieit cConpoTus-
NIEHNA N YYBCTBUTESNIbHbLIX 35iemeHToB HA,, = 100 OM. u m 0.00617 w'C*

ConpotusneHve TC npu Temnepartype 1, Om

t*C
0 -1 -2 -3 -4 -5 -B -7 -B -9
-60 69.45 68.99 68.52 68.05 67.59 67.13 66.67 66.21 65.75 65.29
-50 74,21 73.73 73.25 72.77 72.29 71.81 71.34 70.87 70.39 69.92
-40 79.10 78.60 78.11 77.62 77.12 76.63 76.15 75.66 75.17 74.69
-30 84.12 83.61 83.10 82.60 82.09 81.59 81.09 80.59 80.09 79.59
-20 89,28 88.76 88.24 87.72 87.20 86.68 86.17 85.65 85.14 84.63
-10 94.57 94.04 93.50 92.97 92.44 91.91 91.38 90.85 90.33 89.80
0 100.00 99,45 98.90 98.36 97.81 97.27 96.73 96,19 95,65 95.11
f.-c 0 1 2 3 4 5 6 7 8 9
0 100.00 100.55 101.10 101.65 102.21 102.77 103.32 103.88 104.44 105.00
10 105.56 106.13 106.69 107,26 107.83 108.40 108.97 109.54 110.11 110.69
20 111.26 111.84 112.42 113.00 113.58 114.16 114.75 115.33 115.92 116.51
30 117.10 117.69 118.28 118.87 119.47 120.06 120.66 121.26 121.86 122.46
40 123.07 123.67 124,28 124.88 125.49 126.10 126.71 127.32 127.94 128.55
50 129.17 129.79 130.41 131.03 131.65 132.27 132.90 133.52 134.15 134.78
60 135.41 136.04 136.67 137.31 137.94 138.58 139.22 139.86 140.50 141.14
70 141.78 142.43 143.08 143.72 144.37 145.02 145.67 146,33 146.98 147.64
80 148.29 148.95 149.61 150,27 150.94 151.60 152.26 152.93 153.60 154,27
90 154.94 155.61 156.28 156.96 157.63 158.31 158.99 159.67 160.35 161.03
100 161.72 162.41 163.11 163.81 164.51 165.21 165.91 166.62 167.33 168.03
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i"c

110
120
130
140
150
160
170
180

168.74
175,95
183.34
190.91
198.68
206.65
214.82
223.21

169.46
176.68
184.08
191.68
199.47
207.46
215.65

170.17
177.41
184.84
192.45
200.26
208.27
216.48

Conpotusnenve TC npu Temnepatype 1 Om

170.89
178.15
185.59
193,22
201.05
209.08
217.31

171.60
178.88
186,34
193.99
201.84
209.89
218.15

172.32
179.62
187.10
194.77
202.64
210.71
218.99

173,05
180,36
187,86
195,55
203.44
211,53
219,83

173,77
181,10
188,62
196,33
204,24
212,35
220,67

FOCT 6651—2009

174.49
181.84
189.38
197.11
205.04
213,17
221,51

175,22
182,59
190.14
197.89
205.84
214.00
222.36
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MpunoxeHue b
(cnpaBouHOE)

YpaBHeHVs AN pacyeTa TEMMNEpPaTypbl Mo CONPOTUB/IEHMIO
Tepmonpeo6pasoBaTenieii CONPOTUBIEHNS

B.1 MnaTuHOBbIe Tepmonpeo6pas3oBaTesnin CONPOTUB/IEHNSA
Ana R,/RO<1(/<0 X ) npubnuxeHHas o6patHas hyHkums ana HCX. no3Bonstowas npoBognTb pacyeT TeMmnepary-
pbl No conpoTuBneHnto TC ¢ TouHocTbio | 0,002 X , cneaytowas:

(B.1)
t* £o0,(K,M1B-1).
Ana R|/RO<z™ (f *O X ) obpaTHas dyHkuma gna HCX cnepgytowasn:
_y/n*-4a(1-4,*?,)-* (6.2
28
roe?— Temnepartypa no MTLL-90. *C;
Rt— conpoTtuBneHne npu Temnepartype |, Om;
/70 — HOMMWHanbHOE conpoTuBeHMe Npu TemnepaTtype OX . Om.
3Ha4vyeHNsI NOCTOSIHHbIX AN151 TC € pas/iMyHbIM a criegyolne:
MocTosiHHas a - 0.00385 X *’ 0 » 0.00391 X -*
A 3.9083 103X '1 3,9690-103X '1
B -5.775 10TX '1 -5.841 10'f X '*
D, 255.819 X 251.903 X
D, 9,14550 X 8.80035 X
D3 -2.92363 X -2.91506 X
D< 1.79090 X 1.67611 X
B.2 MepgHble Tepmonpeo6pasosaTtenu conpotusnerdnsa ca =0,00426 "C-1
Ana megHbix TC B AnanasoHe temnepatyp ot O ‘C o 200 X o6paTHasa dpyHkumsa gna HCX cnepgytowan:
rMa,/a0-1)/1. (6.3)

rae / — Temnepatypa no MTLL-90, *C:
R, — conpoTtuBnexHune npu Temnepartype t. Om;
RO — HOMWHanbHOe conpoTussieHne npu temnepartype 0 X . Om:
A =428 10 3‘C".
B avanasoHe Temnepartyp oT MuHyc 180 X pgo 0 *C npmbnmxeHHas obpaTHaa hyHKLUMSA, N03BOAsAOLAaA NPOBOANTL
pacuyeT TemnepaTypbl no conpoTtussieHnto TC ¢ TouHocTblo = 0,002 X , cnepyrowas:

/= ir_g,(ﬂ(,Ko-l)\ (B'4)

roe | — Temnepatypa (MTLU-90), X ;
R, — conpoTusneHune npu Temnepatype t. Om;
RO — HOMMHasibHOe conpoTusseHue npu Temnepartype O X , Owm;
3HayYeHus NocTosAHHbIX. O, =233.87 X ; =-2.0062 X :
02=7.9370 X; 04=-0.3953 X .
B.3 MegHble Tepmonpeo6pasoBaTenn conpotmBnaeHns 1V100 * 1.426
Ans MegHbiX TC B gnana3oHe Temnepatyp oT MuHyc 50 X pgo nitoc 200 X o6paTHasa dyHkuua ana HCX cnegyto-
wasn:
f{R'IR9-*V *. (6.5)
roer— Temnepartypano MTLI-90. X ;
R.— conpoTtuBneHune npu tTemnepatype /. Om;
Rgq— HOMUWHanbHOe conpoTmuerieHne Npn Temnepatype O X . Owm;
A»4,26-10“3 X -1.
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5.4 Hukenesble Tepmonpeo6pa3oBaTenn CONPOTUB/IEHNSA
B gnanasoHe TemnepaTtyp oT MuHyc 60 *C go nntoc 100 ‘C o6patHas dyHkuma ana HCX cnepgytowasn:

_JA2-4BV-R,fR0)-A (5.6)
26

BavanasoHe Temnepatyp o1 100 *C go 180 ‘C npubnmxeHHas o6paTHasa yHkuua ans HCX. no3sonisioLlas NnpoBo-
ANTb pacyeT TemnepaTtypbl No conpoTusneHnto 'C c ToyHocTbo + 0,002 °C. cnegyrowasn:

(B.7)
f=100 ¢
11

roe f — Temnepartypa no MTLI-90. “C:

R, — conpoTtuBneHue npu Temnepartype (. Om;

« 0 — HOMUMHasbHOe conpoTuseHune npu Temnepatype 0 *C. Om;

3Ha4YeHusi NOCTOSIHHbIX creayloume:

A=5.4963 10-3+C-1:

8 =6.7556 10"6 “C-2;

D, =144.096 *C:

D2=-25.502 ‘C;

03=4.4876 °C.
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MpunoxeHne B
(cnpaBouHOE)

YcnoBusa npuemMku Tepmonpeo6pasoBaTteneli COnpoTUBAEHNS U3TOTOBUTEIEM
1 OTOpakoBKN NoTpebutenem

B.1 YcnoBusa npuemkun Tepmonpeo6pasoBaTesneli CONPOTUBAEHUA N3TOTOBUTENEM

TC moxeT CbITb NPU3HaH roAHbIM U3rOTOBUTEs1IeM (MM MOBEPOYHbIM LLeHTPOM) TO/IbKO BTOM C/lyyae, ec/iv OTK/I0He-
Hve conpoTuBnieHnsa TC oT HCX c y4yeTOM pacliMpeHHOW HeonpeaesieHHOCTU M3MepeHus B laGopaTopumn U3roToBUTENs
(nponsBoauTens) nnn noseputens (Ynp.paccumtaHHoe B akBuMBaneHTe Temnepatypsbl (R - /2vex2 |/ np)/(efft/df), HaxoguTcsa
BHYTPU MHTepBana gonycka = A (cm. npumep. TC Ne 1 Ha pucyHke B.1).

B.2 Ycnoeusa ot6pakoBku TC noTpe6utenem

TC moxeT 6bITb 3abpakoBaH NOoTpebuTenemM To/IbKO B TOM C/iyvyae, ec/im OTK/I0HeHMe conpoTuBsieHna TC oT HCX ¢
y4YeTOM pacliMpeHHOW HeonpeaeneHHOCTU N3MepPEeHNsi BYC/IOBUSIX UCMoNb3oBaHust TC noTpe6uTeniem Unoip paccumnTaH-
HOe a aKkBMBaneHTe Temnepatypbl (R-/? MXr U4,,.)HdR/dt), HaxoAnTcs NOMHOCTbLIO BHE MHTepBanagonycka! A (cm. npu-
mep. TC M»4 Ha pucyHke B.1).

Mpumep

OTwmMHMa oTHOCC

PucyHok B.1 — Ycnosusa npuemku n otépakoBku TC knacca AA no pesynbtatam naMmeperuii npu O ‘C. M3 yeTbipex Noka-
3aHHbIX TC ToNbko TC Ne 1 MOXeT 6bITb MPUHAT N3roToBUTENEM (MM NOBEPOYHLIM LLeHTPOM) U Tosibko TC N9 4 moxeT
6bITb 3a6pakoBaH NoTpebuTenem
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FOCT 6651—2009

Bubnnorpadgusa

MexayHapoaHasa TemnepaTypHas wkana. 1990 r. (The International Temperature Scale o< 1990) (TekcT ony6siMKo-
BaH: Metrologla. 1990. v. 27, pp. 3—10)

MexayHapoaHblli cTaHaapT MpoMbILINIEHHbIE YYBCTBUTENbHbIE 3/1IeMEHTbI TepMonpeobpa3oBaTesneit conpo-

M3K 60751 (2008—07) TuBneHns mns nnatuHel (Industrial platinum resistance thermometers and platinum
sensors)

MexayHapoaHbIi cTaHaapT Ka6enn Tepmonap u Tepmonapbl ¢ MuWHepanbHOl nsonauuein (Mineral Insulated

M3K 61515 (1995—07) thermocouple cables and thermocouples)

FOCT P 51330.1—99 OnekTpoobopynoBaHue B3pbiBO3alwuLeHHoe. YacTb 1. B3pbiBo3awurta Buaa

(M3K 60079-1—98) «B3pPbIBOHENPOHMLaBMasi 060/104Ka»

FOCT P 51330.10—99 OnekTpoobopyaoBaHMe B3pbiBO3awnieHHoe. HYacTb 11. ckpobe3onacHasa anek-

(M3K 60079-11—99) Tpuyeckas uensb |

MexayHapoAaHbIii cTaHgapT OnemeHTbl Tepmonpeo6pasoBaTtesiel B MeTannmMyeckoin obonouke. Pasmepsbl

M3K 61520 (2000—01) (Dimensions of metal sheathed thermometer elements)

MpaBuna no metponorun FocypapcTBeHHas cuctema obecneyeHnss eAUHCTBa N3MepeHuii. Mopsagok npose-

MNP 50.2.009—94 LEeHUSA UCMbITAHUA 1 YTBEPXAEHUA TUNa cpeacTB U3MepeHnii

PykoBOACTBO MO OLEeHNBaHUIO HeonpeaeneHHocTy B uaMmepeHumn (Guide to the Expression of Uncertainty in Measu-
rement) (MpnHATO MexayHapoAHO opraHM3aumnein no ctaHgapTusaumn. XeHesa. 1995)
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