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I O6.rracrb rrpr{MeHeurrff

Hacrosula"f, MeroAI,IKa pacrlpocrpaH.f,erc, Ha repMoMerpbr conporlrBJreHr{, 3TiIJroHHbre
3TC-100M, lIctIorrHeHLIe 3TC-100M1,3TC-100M2,3TC-100M3 -pa6o.uae errrrroHbr 2-rou
3-ro parpxAa cornacHo fOCT 8.558-2009, npeAHa3HaqeHHbre AJrr roBepKr{ repMoMerpoB r{
roqHoro LI3MepeHLIf, reMreparypbr or Mlruyc 196 Ao nJrroc 660,323 "C (77 - 933,473 K) r n
noAAI,IarIa3oHix reMrleparypbr, rrpeAycMorpeHHhx flonoxenrerra MTIII-9O (4a-rree - repMoMer-
pu) n ycrauaBnr,rBaer MeroAbr r{x [epBr.rqHofi r,r [epproAr,rqecrofi uonepor.

I,Inrepna-u MexAy rroBepKaMr,r 2 rola.
Texnra.Iecrne rpe6onaull K TepMoMerpaM ycrauoBJreHbr B TexHr.rtrecKlrx ycnoBxrx
Ty 42rt -01 4-012s1 06998-201 8.

2 HoprvrarnnHbre ccbrJrKrr

B HacrosueM AoKweHTe LIcrIoJIb3oBaHbr ccbrnKr,r Ha cJre,(yror[[e craHAaprbr:
|OCT 8.381-2009 (CT C3B 403-76) fCI4. 3taronn. Cuoco6u BbrprDreHr.rr rorrHocrrlr
|OCT 8.558-2009 ICI,I. focyaapctBeHHzrfl noBepoqHafl cxeMa Ans cpeAcrn rasuepeuufi

reMrreparypBr

IOCT 427-75 Jluuefixr I,I3MepHrenbHhIe MeraJrJrrrqecrrre. Texsuqecrue ycJroBr,r,
|OCT 23737-79 (CT C3B 593-85) Mepu eneKrpr.rqecKoro corporr.rBJreHr.rr. O6rqne rex-

Hr{qecK[e ycnoBr,rs

3 Onpege;renur, o6olnarreH[s rr conpaqeHrrfl

Teprraorraerp - TepMoMerp co[porl,IBJrenr.rf, sraroHHrrfi rrana 3TC-100M 2-ro u 3-ro par-
p,I.a.

OruocurenbHoe co[porlaBJreHr,re repMoMerpa rrpu TeM[eparype t - oruoureHr{e conpo-
TLIBJTeHITf, TepMoMerpa rrpn TeMrreparype t r ero cofiporr{BneHrrro n rpofinofi ToqKe Bo4hr.

HouuuanrHoe conporI,IBJIeHHe repMoMerpa - colporr,rBJreHr,re repMoMerpa rrpu TeMrrepa-

rype 0 oC.

I4sllepuremnrrft ToK - cI,IJIa roKa, rrporeKarorqero trepe3 qyBcrBr,rrenrnsui 3neMeHT Tep-
MOMeTpa [p]r ]BMepeHr,rr.r TeMlepaTypbr.

R6 - HOMIIHIIJIbHOe conpOTI{BneHI{e TepMOMeTpa

R1 - collpoTr'rBJreHr're TepMoMeTpa n rpoftuoft ro.ffie BoAbr.

Rp - colpoTlIBJIeHHe TepMoMeTpa B peflepHofi ro.me.
wp - oTHOClrTeJrbHOe COlpOTr{BJreHr.re TepMoMeTpa B pe[epHofi ro.me (p - cl,lunoJr xr{Mr,r-

qecKoro sJreMeHTa uru neqecrna).



4 Onepaqnu rroBepKrr

flonepra repMoMerpoB Bxrroqaer s ce6c orepaqlrr4, yKa3aHHhre s ra6ruqe 1.

5 CpegcrBa rroBepnrr

flpr nonepKe AoJIxHbI 6srrr ucuoJrr3oBarrbr cpeAcrBa [oBepKr.r 14 BcnoMorareJrbnbre
cpeAcrBa, [pr,rBeAeHHrre s ra6ruqe 2.
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cDe-ucTB

HopuatrnHo - TexHurrecKalr xapaKTepucrrrKa

I Jlnuefixa c reneHusMu ltruuarrrxurrrBr 1000 uu no |OCT 427-75
2 fle.m An orxr,rra BuyrpenHxr [oBepxuocrb nerrn He AonxHa coAepxarb

MertrJrJrr,rqecKrx qacrefi. Pa6o.rafl reMrreparypa or +100 go
+1100 .c
A6comorsarr rrorpemHocrb floAAepxaur{fl TeMrreparypbr

+2 "C. fpa,uuenr reMreparyprr n pa6oueM npocrpaHcrBe
reqr,r He 6oree 5 oC/u

J Aruaparyp a Nrs Bocnpor.r3Be-

ile}Ilrfl perrepHbrx ToqeK rro
focT 8.5s8-2009

Aurrynu perepHbD( roqeK:
rpofiHofi rorrKr BoAbr (TTB)
rarurur (Ga)
orona (Sn)
qunxa (Zn)
anrorr,rnHIas (Al)

.{uanason Boc[por,r3BeAeHufl TeMneparypbr or 0 ao
+660,323 oC, 

Aonepr,rreJrbHiur nolperrrHocu (P:0,95) or
0,002 Ao 0,06 oC

AoBepprreJrrHiu{ [orpemHocrb t0,5 rraK

.{oBepr.rreJr6Haf, rrorperuHocrr +1,0 uK
AoBepr,rrenbHiu rrorpemHocrb *1 0,0 rraK

AoBepr{TenbHaf, rrorperrruocrb *20,0 uK
AoBepr{TenbHa"f, norpertrHocrb +50,0 uK

4 Cocya,{rtoapa, sanonHeHHHfi
xlrAKlrM a3oToM

,{uauaron reMrreparypsor -2t9 ao -196 oC.

Hecra6umHocrb reMleparyphr 3a BpeM, [3MepeHr,rr He

6onee 0-003 'C



5 Teprraouerp sra-uosnrrfi l-ro
pa3ps4a runa 3TC-25, peru-
crpilulroHHrrft Jtlb 19 48 4 -09

,{zanasou reMrreparypu or -196 Ao 0 oC, rorpemHocrb
+0,01 0c

7 I,IsrraeprErenr reM[eparypEr
MHoroxaHaJrrnrrft [peqr.r3r,roH-

nrIfi MI4T 8 nao4r$r.lKaur{x
MI,IT 8.15, perucrpaquoHHufi
Ilb 19736-11

florpeuuocrr +(0,002+3'10-o't) oC n 4raauiil|oHe or -200
ao 750 oC

8 Meraorrauerp runa E6-24, pe-
rucroaulronnrfr )lb 471 35-1 1

LBMep. conporr,rBJreHrrfl or 0,01 lo 999 MOrr,r, +(3 % or rro-

rasannfi + 3 ea. ufl. paspa.ua)

9 TepuorrrpoMerp Z8A-6, pe-
rr4 crpaqlronnrni HoMep 4643 4 -

11

Auarra3ou rasruepennft orHocr,rreJmnofi uaxnocrrr, or 0
lo 98 o/o, reMrreparypbr or Mr,rHyc 20 lo rrJrroc 60 oC, ar-
rraocQepnoro AaBneHr,rs or 700 ao llOrfla; upe4errbr rro-
rpemHocrr,r usuepeuNft orHocuTeJrrnofi sraxHocrr,r rrppr

(23,2) oC, or 0 ao 90o +2o , or 90 ao 98 oA - +3oA,

TeMfleparyprr t0,3 oC, aruocdepHoro Aastrcrrus t25
flpnlaevaHre : r(ouycraercfl
AeJreHrre MeTponorurqecKr,rx

c me6yerraofi ro.rHocmrc

npI,IMeHeH[re aHanorruHbx cpeAcrB [oBepKrr, o6ecueurEBiuoulux onpe-
xaparffepr,rcrr{K rroBep.f,eMbx repMonpeo6pasonarelefi conporr{BJreHr{,

6 Ycnosns noBepKrr

6.1 IIpu [poBeAeH]rI,I [oBepr]r AonxHbr 6rrrr co6nroAeHbr cneAyrorq[e ycnoBr.rf,:

- reMrreparypa oKpyxilorqero Bo3Ayxa (20t5) "C;
- orHoclrreJrbHarr BJrrDKHocrb Bo3Ayxa se 6olee 80 %;
- arrraocSepuoe AaBrreHue (101,3+10) xIIa.
6.2l4zrtepnremnrnl roK Anfl repMoMerpoB ycrrrrraBruBaercs paBHhrM (1,0 + 0,1) rraA.

6.3 B rIoMeIueHI{LI, B KoropoM [poBoArr rroBepKy He AoJrxHo 6rrrr 4rnvra, rrbrJrr{, nu6pa-

u[]r.
6.4 florr,reueulle Aonxuo 6rrrr o6opyAonauo npr.rrolrHo-Bbmsxuoft neurr,rnsqlreft.

7 [oAroroBrca K rroBepKe

flepe4 rpoBeAeHr{eM rroBepKr,r cneAyer:
7.1 flpoaeplrrb HrlJrr,rqlre Bcex cpeAcrB rasuepennfi, Heo6xograMBx Ans [oBepKr,r, coruracHo

pa3AeJry 5 n noprraarr,rnnofi AoKyMeHTarIuu, ycrttrrnBnunarorqefi MeroAr,rKy r.rx DKorrJryara\ilil.
7.2 flponepr,rrb coorBercrBlre ycronufi rroBepKr{ rpe6onanurrrr pas4ena 6.

L3 Bce cpeAcrBa rroBepKr{ AoJrxHBr 6rrrr noAroroBneHbr r pa6ore cornacHo r{Hcrpyrrlr.r}r

no lrx gKc[JryaTauuu.

8 Tpe6onanns6esonacHocrr'r

8.1 flpra gKcrJryararlur.r gJreKTplrtrecroro o6opy,uonanug Heo6xoAHMo BrltlorHsrb <IIpa-
Br,rJra no oxpaHe rpyAa rprr gKcrrJryara\ilv snerTpoycraHoBoo (yrnepxaenrt flpzrarou MuruE-

crepcrBa rpyAa rr couuaJrbsefi 3arr{r,rru P(D 24 ntons.2013 r. No 328u) n <flpannra rexnl,Iqe-
crofi ercruryararlulr gJreKTpoycraHoBoK norpe6urenefi> (YrrepxAeHbr Mrnenepro Poccrnrn

13.01.2003).
8.2 IIpu pa6ore c aMnynaMu rpofiuoft ronKrr BoAbr cJre4yer co6moAarr oco6yro ocro-

poxHocrb. Pa6orarr c aMlynaMr,r pa3pertraerc, ToJrbKo B 3turluTHbrx olmtx.
8.3 Cocyau,{rroapa, [peAHa3HaqeHHbre gnr pa6orrr c x]r.(K[rMr,r ra3€lMrr, Aonxnrr 6rnr

II}ICTbIMH H CYXI,IMI,I.
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8.4 Heo6xoAI{Mo 6epe'* cocyAbl flrtoapa or rronaAaH vfl, B HLrxopraHr.rqecKrzx BerrlecrB.
8'5 B uopre.,teHl,u, B KoropoM rlpoBoArr noBepKy, Kareropr,rqecKr.r 3alpeqaercr Kypr{Tb,

[oJ'Ib3oBarbc, olHeM, XpaHI4T6 OlHeoIIaCHbIe I4 toprcr{r4e BeulecrBa I{ Marepl,Ianbl.
8.6 Bo BpeM, rIpoBeAeHI4, rtoBepK, rpl4 BbrcoKofi renneparype repMoMerp cneAyer pr3-

BneKarb I43 rlequ MerJIeHHo, co6rroAaq oco6yro ocropoxHocrb Bo uzlexauue rronfreHl1u oxo-
toB.

8.6 llocne I43BJIeqeHI4, H3 rlequ 3anpeuaercr rporarb repMoMerp py6aMr.r r.r KJracrb ero
Ha JrefKoBoc[rrirMeHqroqyrocfl [oBepxHocTb.

8.7 K [poBeAeHr{ro noBepKr{ AonxHbr 6urs 4onyrqeHbr Jruua, H3yrrr.rBrrrr{e 3Kctrnyararlu_
oHHy[o noI{yMeHTarII4}o Ha TepMoMeTpLI, [IMelou{ue ueo6xoAl.IMyro xnaluQuxaqurc.

9 [IponeaeHue roBepKH

9.1 Bueuuuft ocMorp u onpo6onauue
9.1.1 llpu ocuotpe cneAyer ycraHoBr.rrb coorBercrBr.re repMoMerpa rpe6onauu flM, r43-

,IOXCHHbIM HHXC.

Koun,rexruocrb, ynaKoBKa, MapKupoBxa u ra6apurubre pa3Mepbr repMoMerpa AonxHbr
coorBercrBoBarb rpe6onaultf,M HopMarueHofi noKyMeHTaur.rn. Kopnyc repMoMerpa AonxeH
6rrrr 6es noepeNAeuuft.

9.1.2 3,rexrpu.recKr4e uerrr4 TepMoMerpa He AOnXHu 6r,ns HapyrrreHbr.
3neKTpr'rqecxofi cxenr,r [poBoAflT c rroMorrlbro npr.r60pa MI,lr 9.15.

Orpo6onauue

Teprnlouerpbl, He yAoBnerBop.uloulue rpe6onauurM, r43JroxeuHbrM Bbrrrre, .{a6Hefimefi
rroBepKe He [oAnexaT.

9. 2 llponepKa 3neKTpr.rqecKoro colporn BneHV s r.r3oJ,rsrlxu TepMoMerpa
fiponepxy [poBoAqr c floMorllbro MeraoMMsrpa, ucrrbrrareJrbHoe HanprxeHr4e.{o I KB
3nexrpnuecKoe conporHBleHue u3otfl:llrru MexAy BbrBoAaMr.r 14 KopnycoM TepMoMerpa

AoJrlr(Ho 6rnr He MeHee 100 MOu. B nporzauoM cnyqae repMoMerp 6paxyror.

9.3 Onpeleleuue Hecra6uJlbHocrll TepMoMerpon, pa6oralotrrux B Ar4arra3oHe reM-
neparypbr or 0 lo rr'Iloc 660,323 oC ucnorneuraq 3TC- 1 00M I v B L.zafia3oHe reMneparypbr or
0 lo n,.toc 419,527 oC ucuolseHraq 3TC-100M2 ra 3TC-100M3.

9.3.1 Onpe.ueneuue secra6urbHocrt4 TepMoMerpoB rpr4 nepnuvuoff [oBepKe
9'3.1.1 flpoao4rr H3MepeHI4e conporr.rBneHn, TepMoMerpa n rpofinoft ToqKe nogsr R1s

no MeroAHKe [r3JroxeHHofi e 9.4.8.
9.3.1'2 flponogxr orxllr repMoMerpa - BbrAepxr{Baror repMoMerp B rreqr4, npeABapr..r-

reJIbHo uarperofr Ao reMneparypbl ua 10 oC srrrue BepxHero fipeAena u:uepeuufi s re.reHuu 5
q.

9.3.1 '3 I4:rvteparcr corporLIBJIeHHe repMoMerpa n rpofiuofi roqKe eoAsr Rrrc .

9.3.1 .4 Paccqu:rllsaror 3HaqeHLIe pacxox AeHufl AR1 Mex[] Rrx u RrH B reMrreparypHoM
SKBHBarreHre rro cneAyrouefi Soprray,re:

ARr = (Rrr - RrH y(dR/dT)r 
, (l)

rle ARr - pacxoxAeHHe MexAy Rrr u RrH B TeMneparypHoM 3KBr4Bar.reHTe, oC

RrH - colporHBneHHe repMoMerpa n rpofiHofi TOrrKe BoALr AO OrNUra, ou
RTx - conporHBneHHe repMoMerpa n rpoftuofr ror{Ke BoAbr nocne orxura, ou
(dzudT)r - qyBcrBr{rerrrbHocrb repMoMerpa [pr4 0,01 "C, Ou/.C
(t{yecrnurerrbHocrb repMoMerpa 3TC-100M upu 0,01 oc - 0,4 ou/.c).
9.3.1.5 3naqeuae AR1 He AonxHo rrpeBbrrxarb 0,01 "C Anq 3TC_100M1 u
3TC-100M3 a 0,005 oC Ars 3TC-100M2.



B nporunuoM cJrf{ae noBToprror orxr,rr no 9.3.1.2.
9.3.1.6 O6[Iaff npoAonxrreJlbuocrr orxr{ra Bo BpeM, onpeAeneHusruecta6uJrbHocrr,r He

AonxHa [peBBlmarr 60 q. Eclu yclonr,Is 9.3.1.5 rro [pexuerrry He Bhr[oJrH.f,rorcr, To repMo-
uerp 6paryror ?utvt repeBoAsr s 6oree uusxrfi pa3psA.

9.3.2 Onpe4eleuue uecra6uJlbHocrl{ TepMoMerpoB rrpu nepuoAutrecrofi uonepre
9.3.2.I I4sueprror conporl4BJreHHe repMoMerpa n rpofinofi TorrKe BoAbr Rs rro MeroAlr-

Ke, I,I3JIOXennOfi n 9.4.8, I,I BbrrrrrcJlrloT pa3Hoctr Iraex,4y RTH I,I 3HatIeH[reM, IIpI{BoAeHHbIM B

cBLrAeTeJrbcTBe o rroBepKe Rrn, B TeMrrepaTypHoM gKBr,rBrrJreHTe no rloprr,ryle (1).
Ecnu pa:nocrb rpeBbrrrraer 0,01 oC Anc repMoMerpoB AJrfl 3TC-100M1 ra 3TC-100M3 u

0,005 oC Ars 3TC-100M2, ro orpeAeJr{Ior uecra6ranbHocrr no 9.3.1.1 - 9.3.1.6. Teprraorraerpbr,

He yAoBJlerBopffolqlre rpe6onaullf,M Hecra6anrnocru, 6paryror I,InI,I [epeBoArr B 6onee nus-
rzfi parprg.

9.3.3 Oupe4ereuue necra6umHocrlr repMoMerpoB B Ar{arra3oue or 77 Ao 273,16 K
ocyulecTBJrreTc.s B npoqecce rpagyr,rpoBKr,r rro u. 9.5.

9.4 Oupe4ereu[e rpa,qyupono.nrofi xapaxTepr,rcrr,rKra repMoMerpoB B Arrarra3oHe reM[e-
parypbr silre 0 oC

fpa,qyfiponKy repMoMerpoB B Ar{ana3oHe reMrreparypbr Bbrrrre 0 oC rporoAf,T B perrepHbx
TOIIK[lx.

IIpu ueo6xoAl{Mocru rpaAyrrpoBKy repMoMerpoB AorrycKaercs [pou3BoAr.rrb Hilxe Bepx-
Hero rrpeAera ruraepenr.rfi .

9.4.1 IIpoBoAcr rpr.r qr,rKJra usrueperuEfi coflporr{BJreHr,r{ TepMoMerpa B penepHrD( ToqKrx.
Ilocne Ka:(uoro rr3MepeHrr, rpoBepflror co[porlrBneHne B rpofinoft Toqxe BoAbr TTB. flocne-
AoBareJrbHocrr peaJrrr3arl[]r pe[epHbrx rorreK cJreAyroqarr: Al, TTB, Zu,TTB, Sn, TTB.

9.4.2 MeroAr,rra r.r3MepeHu, conporlrBJreHr{s repMoMerpoB B penepHhrx roqKix Me-

TaJrJroB cneAyroutur. Teprraorraerp [oMerqa]or B KttrrcyJry c MeraJrJroM nocJre roro, KaK saQurccu-

poBarlo Haqaro (fasororo [epexoAa. tlepes 15 rraun Haqr,rHaror r,BMeprrb conporuBneHr{e rep-
MOMeTpa.

9.4.3 V[zvreHeHlre 3HaqeHu.f, conporr.rBJreHraff 3a 5 rrans He AoJrxHo flpeBbrrrrarr +0,005 oC n

TeMrrepaTypHoM SKBI{BaJreHTe, qTo flBJrf,eTc, Kpr,rTepr{eM AocTr.rxeHr{, Te[JroBoro paBHoBecus

TepMoMerpa r,r MeraJrJra. Ecrvt AaHHoe ycnoBr.re He BbrrroJrH-f,ercs, r,r3Mepeuufr rroBTop{ror Ao rex
nop, noKa ne 6y4er.uocrr{rHyro rerrJroBoe paBHoBecr{e.

9.4.4 BsmoJrHf,ror He MeHee rlflTH orcrreroB colporr.rBreHus repMoMerpa Ha [noqaAKe
(fasonoro uepexoAa. Peeymrarrr Qnxcupyror B cneu[anbHoM xqrpHaJre [oBepKz. 3a sHa.reHI,Ie

conporr,rBneHrrf, B peuepnofi Toqre rrpr{HrrMaror cpeAHee apuQnaeruuecKoe }I3 peynbraroB tIsrI,I

orcqeroB.
9.4.5 llocne oKoHqaHm usurepenufi cofiporr,rBneHr{r repMoMerpa Bo Bcex pelepHbrx rou-

Ktx, KpoMe penepuofi TorrKr{ aJrroMr4Hr,rfl, TepMoMerp r.r3BJreKaror H3 Kalcynbl [I oxnaxAaror Ha

Bo3Ayxe Ao KoMHarnofi rerraueparypbl.

9.4.6 TIocJre oKoHqaHEs u3Mepeuufi conporrrBJreHr,r.f, TepMoMerpa B penepnoft ro.rxe

rrJrroMr.rHr,r, TepMoMerp oxJraK,qarcT B rrerrr{ co cKopocrbro He 6oree 100 'C/.r Ao reMrleparyphl

(500t10) oC, u3BreKiuor r.r oxJrrD(Aruor Ha Bo3Ayxe Ao KoMHarnoft rerraneparypbl.

9.4.7 Eclu repMoMerp Heo6xoArauo 6rrcrpo r,r3BJrerrb lr3 rleqIa uocJle Iaslraepenufi ero co-

rlporlrBireullf, B perrepnofi roqxe aJIIoMlrHr,rr, To flocJle rr3BJretleHl{f, rl3 neq}I An[ peanta3allurr

penepHbD( TotreK TepMoMerp [orpyxarcT B oTx[foByro Ileqb, rrpeABapLITeJIbHO Hafperylo Ao

(600120) oC, nrrgepxlrBaror s Hefi B TeqeHHe 3 - 5 .r r{ oxnaxAalor B IIetI}I co cKopocrblo He

6olee 100'C/q Ao reMreparypbr (500110) oC, rocre qero r{3BJreKalor I,I3 orxrarosoft requ Ha

BO3AyX.

9.4.8 I,Isl,repeHr.re conporr{BJreHr{, TepMoMerpa n rpofinofi ToqKe BoAbI AonxHo 6rrrr npo-

BeAerro flocJre KalrAoro r,r3MepeHr,rrr ero co[porr,rBJreHr,r.f, n peuepnofi ToqKe Meri]JIJIa. MeroAura
Ir3MepeHlu cneAyroqffr.



Tepuorraerp rlorpfxiuor B TepMocrar co cMecbro nbAa r{ BoAbr [pr,r reM[eparype 0 oC 
rE

BhTAepxl'IBilror rtlM He MeHee 15 rrann. 3arelrt repMoMerp r,r3BJreKilor r{3 TepMocrara r.r norpy-
xiuor B KilrriIJI aMrrynbl rpofinofi TortKI{ BoAhr. Auuyla AonxHa 6rrrr noAroroBJreHa r pa6ore
IIo MeroAI'IKe, [p]rBeAeffroft B HopMarl,Innofi 4oryrraeHTarluu. gepes 15 rraran Haqr{Hil}or lr3Me-
peHl{fl. 3a pesynrrar LI3MepeHI,L colporr,rBJreH}r, TepMoMerpa [pr,rHr,rMaror cpeAHee apr.l([ir,reru-
rlecKoe rI3 pBynbTaToB nf,Tr{ oTcqeToB.

9.4.9 OtnocrITeJIBHoe conporl,IBneHlre repMoMerpa B ToqKe [JrasJreur,r, raflflus W6 orr-
peAeJUIIor rlprl repBl,Ivuoft uonep(e [epeA rpa4y]rpoBrofi repuoMerpa. Onpegenrror 3HaqeHr.re
corlporl{BneH}rfl TepMoMerpa B ToqKe rrJraBJreHr{, raJrJrrrr IIo MeroAr.rKe, r,r3Jroxenuofi s 9.4.2 -
9.4.5. Onpe4elxor 3HaqeHLIe co[pornBJreHufl TepMoMerpa n rpofiHofi TorrKe BoABr rro MeroAr,r-
Ke, r,r3Jroxeunofi r 9.4.8. 3uaqeur,re W62 ,(onxno 6rrrr He MeHee 1,11795.

9.5 lpaayapoBKa repMoMerpon 3TC-100M n guanuBoue reMneparypbr Huxe 273,16K
fpa,ayraponry repMoMerpoB rlpoBoArr MeroAoM crnrreHr,rfl rpaAyr{pyeMoro repMoMerpa c

3TaJroHHbrM 1-ro pa:pr4a.
flpNueuanue - flouycKaercs npoBorr,rrr rpaAyr,rpoBry repMoMerpoB Mero,qoM ranu6-

poBKI'I HelrocpeAcrBeHHo B perepHhx roqKrx MTIII-9O Hr.rxe 273,16K.
9.5.1 fpa,uprpoBKa I,I onpeAenenue necra6r{JrbHocrr,r repMoMerpoB B r.rHTeptwrc 77 -

273,16 K saKrroqaercs B I{3Mepeu:rtu t4x colporr,rBnennft s rpoftnofi Tonre BoAhr, B rrocJre-
AyIoIueM oAHoBpeMeHHoM I,I3MepeHr,rE corrporr{Bnenuft rpa,qyr.rpyeMoro repMoMerpa rr gTruron-

noro l-ro pa3pflIa repMoMerpa rlpu reMreparype KlrreHr{, rBora (Tx 77 K) npu amaoc([epnorra
AaBneHr,rr{ u rroBTopHoM x3Mepeur,m co[poruBJreHr{fl n TTB.

Pagnocrr co[porl,IBneu[ft, I{3MepeHHbx s TTB Ao r{ flocJre nsuepenuft B a3ore He

Aonxua rrpeBbrrrrarb B TeM[eparypHoM gKBr,rBrrJreHrc 0,01 oC.

9.5.2 fitx [poBeAeHI,L rpaAyl{poBK}r repMoMerpoB rrpr{ TeMleparype KlrreHrs a3ora r,rx
BMecre c gTaJIoHoM 1-ro paspr'4a rloMelr1arcr s 6rox cpaBHeHr,r, ycrauoBKr{ AJrfl peawr3arltl]r
BarrH oxl'IxeHHbx rasoB IrpE arMocSepnou AaBJIeHHr,r. I,Isuepeuue conporr,rBneur.r, TepMoMer-
poB rlpoBo.utrt B coorBercrBrll{ c HopMarrasHofi AoKWeHTarIweiEsaycrru{oBxy.

9.5.3 IIpu rpaAylrpoBKe repMoMerpoB B Ar.rara3oue reMneparypst or 77 rc 273,16 K npo-
BoArr He MeHee 5 usrraepeuuft ( no ABa orcqera rax4oe) B AByx reMrreparypHhrx rorrKrx - npu
TeMfleparype Kr.IrIeHHrI tBora u n rpofiuoft roqxe BoAbr. Hecra6rlrHocrb reMfieparypbr AonxHa
6rrtr ne 6olee 5 IraK sa BpeMfl KaxAoro r,r3Mepeur,rs. Apefi$ reMreparypbr B roqKe 77 K npu
rrpoBeAeHr,rr 5 usrraepenufi Aonxen 6rrrr ne 6olee 0,05 K.

3uaqeHlar co[poruBneunft tepuoMerpoB paccqr,rrbrButror KaK cpeAHee apuQrraeruuecroe
r,rs peynbraroB flrrr,r l,lsrraepeuuft flpr,r KrDKAofi reuneparype.

10 O6pa6orxapeyJrbraroB noBepxu. OnpeAeJreHrreAoBepr{TeJmroft norper-
HOCTTT TepMOMeTpa

10.1 O6pa6orra p$ynbraroB I,r3MepeHr,rfi couporr,rBrreHr,rfl repMoMerpoB B reMrreparyp-
HoM Ar,rarra3one smue 0 oC

10.1.1 Pacc.rutuBtuor AoBepr,rreJrbnyro norperrrHocrb pe3ynbrara E3MepeHru colporr{B-
JIeElrr n rpoftnofi TorrKe BoAbr B TeM[eparypuoM sKBr,rBaneHTe no (poprvrynarra:

fu:tq ' 31 ; (2)

Sr:(I (Rri - R, )2 / n (n-1))0,5 / (dR / dT)r ; (3)

Rr: I R1; /n, (4)



rge t, - ros<[Quqraent Ctrro.qeHra An,I AoBepraremnofi BeporrHocru 0,95 u qr{cna cre-
neuefi cro6o4u (n-1);

n - KoJII{qecrBo usrraepeuufi colporr,rBneHr.r, TepMoMerpa n rpoftnofi ToqKe BoAbr 3a Bce
rllrKJrbr rpaAyrapoBKr{ ;

R1i - pe3]nrrat i --oro I{3Mepeurs couporr,rBneur.rf, TepMoMerpa n rpofinoft ToqKe BoAbr
(n.9.4.1.);

R1 - cpeflnee apr.IQrr,rerl,IqecKoe 3HaueHr,re coflporr.rBJreHr.rfl TepMoMerpa n rpofinofi ToqKe
BOAhI;

51 - cpe.{Hee KBa,{parl{qecKoe oTKJIoHeHI{e (CKO) cpeluero apusueruuecKoro 3HarreHr.r,
colporl,IBneHa, TepMoMerpa n rpofinofi Torrre BoAbr B TeMrreparypHoM gKBuBirneHTe;

6r - AoBepI{TeJIbHtut florpellrHocrb cpeAHero apuQurer]rqecKoro 3HaqeHr.rs colporr,rBJre-
HI{fl TepMoMerpa,I,I3MepeHHoro n rpofiuofi ro.me BoAbr B TeMleparypHoM SKBr{BrrJreHTe;

(dR / dT)r - IIyBcrBHreJIbHocrb repMoMeTpa IIpII reMrlepaType rpofinofi roqKr.r BoAbr.
10.1.2 PaccqnruBalor orHocLITeJIBHoe corporr,rBJreHr{e B raxlofi penepnoft ToqKe rro

(fopuyre

Wpi:Ri/Rl ,

r4e Wpi - oTHocI{TeJIbHoe colpoT}rBneHHe TepMoMeTpa n peuepnoft Toqre a i - rvr qrrxJre
nsuepeuufi;

Rpi - pe3plbTaT H3MepeHI,L conpoTLIBJIeHII-f, TepMoMeTpa B pellepHoft roqre e i - rra qux-
ne r.r3MepeHufi (n.9.4. l.);

R1i - pe3]nbTaT v3MepeH[J{ cOlpoTI,IBneHLL TepMoMeTpa n rpoftnofi ro.rKe BoAbr, rrpoBe-
AeHHOTO ilOCJre raSrraepenrfi n peuepuofi ToqKe n i - u qr,rKJre r.reuepenuft.

10.1.3 Paccqrt'rnaror cpeAHee apuQrvrerr,rqecKoe 3HaqeHr{e orHocHTeJrbHoro coflporr,rB-
JIoHIIJI TepMoMerpa B penepHofi ro.rxe E cpeAHloro KBaApaTr,rrrecKyro nol-perrrHocrb cpeAHero
apu$ueruuecKoro B TeMneparypHoM gKBr.rBrrJreHTe uo Qoprraynala :

Wp:IWri /n;

Sp :(I (wpi - w, )' / n (n-1))0's / (dw, / dT)p ; (l)

r4e W, - cpeAHee apuQuetuuecKoe 3HatIeHI,re orHocr,rreJrbHoro co[porr,rBneHr,rrr repMo-
Merpa n peueplrofi TorrKe rro BceM rIr,rKJraM usuepeuuft;

Wpt - oTHOCI{TeJIEHOe cOnpOTIaBJIeH}Ie TepMoMeTpa B pellepHofi rO.IKe s i - rvr rlr.rKJre;

n - qlrcJro rIr.rKJroB lrMepeHr{fl co[por]rBneHrnf, B penepuofi Tolrre;
S, - cpe4nr.[ KBaApar]Iqecxarl [orpemHocrb cpeAHero apu(frraeruqecKoro 3HaqeHr{, or-

HocI,ITeJIbHoro co[por[IBJIeHI{t repMoMerpa B perrepHofi roqre B TeM[eparypHoM sKBr{BiIneHTe;

(dW. / dT)p - rIpoLI3BoAHas craHAaprnofi Qynrqru MTIII-90 W, (T) uo reMneparype B

peuepuoft roqKe.

3ua.reuus rpoI,I3BoAHoft crau4apruroft Synruuu MTIII-9O n penepnhrx rorrKrx rpr.rBeAe-
nrr n ra6r. 3.

(s)

(6)

aOrurqa 3 - flponsnoAHrrt ruran MTIII-90 n
Penepnax roqKa dwr/dTo,oc

Toqra KLIrreHH, a3ora
To.ma 3arBepAeBarr[, oJroBa

To.rxa 3arBepAeBaHr{fl rI}rHKa

Toqra 3arBep.ueBaHr,rs iurroMuHl,L

0,00433
0,00371
0,00350
0.00321

TOIIKUtx



10.1.4 Paccw{TErRalor AoBepuTeJrbHyro [orperrrHocrr 6, pesyrbrara onpeAeneHlr, or-
I{ocETeJIbHoro colporI,IBJIeHI,L n perepuoft ToqKe B TeM[eparypHoM 3KBr,rBrrJreHTe uo Soprvryne:

6p:tq'Sp, (8)

rge to - xos$r[rqraenr CmrcAeHTa [pI,I AoBepxtensnofi BeporrHocru 0,95 u q]rcJre cre-
ueueft cso6oAu (n-l). flpu n:3, tq :4,303;

10.1.5 Cpannnnaror paccql,IriulHbre uo 10.1.1 r.r 10.1.4 3HaqeHr.rs AoBepr,rreJrruofi uo-
rperrrHocrrr co 3HarreHl,r.f,Mr.r, npr.rBeAeHHbrMH n ra6nzqe 4.

' 3ua-reHlx 61 Ia 6p Aonxurr 6rrrr ue 6oree 3uauennfi, yKa3aHHbx n ra6nr.rqe 4. B upo-
rrrBHoM cJrfrae repMoMerp 6paryror.

Ta6maqa 4 - r{ouycKaeMble AoBepr{TenrHbre rrorperrrHocrr,r peynbraroB H3MepeHr.rfi reu-
reparypbr B perepHbD( roqKrx repMoMerparr,ua 3TC-100M, s lpaAycrx l-{elrcur.

Teuueparypa, "C Penepuar roqra

fpannqu AoBepuTenrnofi uo-
rperunoctn,"C

2-ofi pazpu 3-ofi parpxg

-t96 TOIMA KI{IEHI,IC

a3oTa
+0,03 r0,05

0,01 rpofiuar roqKa
BOAbI

+0,01 +0,02

231,928
TOtrKa 3aTBepAe-

BAHI,I' OJIOBA
+0,02 +0,04

419,527 TOqKa 3aTBepAe-

BAHUfl,III,IHKA
+0,02 +0,07

660,323 TOqKa 3aTBepAe-

BAHI{f, AJIIOMHHI{'
+0,15

10.1.6 fpaaynponorrHylo xaparrepr{crury repMoMerpoB, y,uoBnerBopflrorqyro rpe6ona-
Hlr.f,M 10.1.5, paccqr,rrbrBruor rro Mero.{r,rKe, rrpuBeAeHnoft r npuloxeur{r,r B u B.

11 OQoprvrnerue peyJrbraroB rroBepKrr

flpz noroxllTeJlbHbtx pe3ynbrarix rroBepKr{ o$opnanrror cBrrAerenbcrBo o uonepre. B
cBl{AerenbcrBo Aonxnrr 6rrrr BrJrroqeHhr cneAyroruue Ao[onHr,rreJrbHbre AaHHhre:

- Araana3oH rpaAyr{poBKr,r;

- 3HaqeHr.r, co[porr{Bnexu, B rpofiuoft ToqKe BoAbr;

- 3HaqeHllf, TeMlepaTyphr lpa,4yr{poBKr,r u cooTBeTcTByrou}re r,rM 3HarreHrl, orHo-
c[TenbHoro coilpoTr{BJreHr4f TepMoMeTpa;

- AaTa rpaAyr{poBKrr;
- rpaAyr,rpoBotrHarxapaKTeprrcTr{KaTepMoMelpaBBr{Ae[onr.rHoMa;

- AW(T) c yKa3arrueM 3HarreHr,rfi rosr[$uqr{eHroB roJrrrHoMa.

Ifpuuevauue: fiorrycxaercs rparyr.rpoBorilryro xapaKTepr,rcrr{Ky rrpr,rBo.qurb B Br.rAe ra6tu-
qu Synxquz AW(W) rnu W(t).
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NPilflOXEH14E A
(Pexouen.4yeuoe)

Aara

TIPOTOKOJI

Teprraouerp STCI

rrpeAcraBnennrrfi

00M, ucnoJrHeHr,re

Mecro rrpoBeAen]rfi rroBepKr{

MeroA IroBepKLI: I|lf.tl2411-0153-2018 <Tepuorr,rerphr corporlrBJreHr.r, orrrJroHHbre 3TC-100M.
MeroAura rroBepKriD).

3naqenrs Bnr{sroqrx ([arropor:
Tenrneparypa oKpyxuuorqeft cpe4u _ oC

Orrrocr,rrenbuzlf, BJrzDrcrocrs _ 0/o

Arnroc$epuoe AaBJreHue xfla

Ilonepra [poBeAeHa c npr,rMeueHr{eM errrJroHHbx (o6pasqonrx) CI4:

Pesynrrarrr BuerrrHero ocMorpa:

Pesynrrarrr r43MepeHr{fl npr,rBeAeHbr 4nx rcra 1 rraA

Penepuar roqKa Tenaueparypa, oC w(t):R(T)/R(0,01)
R(0,01) 0,01

Sn 23t"928
Zn 419,527

AI 660,323 i, ii.'r+r'ii1'J

KosrpQuquenru (pynrqlln orKJIoHeHu.f, or MTIII-90 n 4ranatoHe or 0,01 ao rrJrroc 660,323 "C;

w(Tso) - w.(Tso) : a [w(Tes) - 1] + b [w(Te0) - 1]' + c [W(Tqo) - 1]3,

IIe a:'lj-ti'il:'1r:;
b : ii.rlt]{rill4;
C: il'l'lriiJ:'* i'

.(onepureubHafl uorpertrHosrb rrpr'r Bepoflruocrn 0195 rparyrpoBm 3TC-100M s rovrax, oC:

n rpoftnoft Torrre BoAhI ii.rii
B TOqKe 3aTBepAeBaHE OJIOBa ,1"i,'

B TOtIKe 3aTBepAeBaHI'L qI'IHKa 1r !]i1

B TOqKe 3aTBepAeBaHI4, aJIIOMI{HI,L ,,.i..-

,{olxnocrb, [oArrrEcb , U. O. OaNrurils Jrr{qa,

rrpoBoAt4 Brxero [oBepKy

Ilb

,{ara uponeAeun rroBepKr,r (_)

l0

201 r.



IIPI4JIOXEHI4E B
(cnpanowroe)

Merog pacrrera rpaAyrrpoBorrHbrx xapaKTeprcrrrK TepMoMerpoB 3TC-100M ans
Arrarra3ona reMrreparyprr nrrme 0 "C

A.1 fpaaynpororlHylo xapaKTepucrr.rKy repMoMerpoB orrpeAeJurror B BlrAe $yurqru or-
KJIoHeHlrfl orHocuTeJlbHoro conporrrBneHr{fl TepMoMerpa W(T) or craHAapruoft $yHrqrau
MT[I-90 W, (T):

AW(T):W(T) - W, (T) (A.l)

A.2 Oprqlr.f, orruIoHenus AIrs AI{arIa3oHa reMrepar}pu or 0 Ao rJrroc 660,323 oC rnnaeer

BHA:

AW(T):a.( w(r)-l) + b.(w(r) - 1)2 + c.(w(r) - 1)3 (A.2)

A.3 KoeQtfuqreHmt Syuxquu AW(T) paccqlrrbrBzrrorcf, c racnoJrb3oBrurrreM AaHHbrx rpa-
Ayr.rpoBKlr repMoMerpoB B penepnrx rovrax (9.4).

A.4 IIpu neo6xoAralraocrr.r paccqrrr-rRulror ra6nrrly rbyrrrlr, AW(T) rln W(T) B 3aBr.r-

cr{MocTE oT TeMlepaTypbr.
A.5 Brr.IucJreHI{e reMrleparypbr rro rpa,(y}rpono.+rofi xapaKrepr{crr.rxe repMoMerpa
A.5.1 IIo p*ynbraraM u3MepeHI,L corporr,rBneHlu repMoMerpa R(Tr) pacctrr{rbrBitror

w(TJ: R(T,) / Rr , (A.3)

fae W(T") - orHocr{TenbHoe co[poruBneHr,re repMoMerpa npr,r reMreparype T, ]

R(TJ - conporr.rBJreHr.re repMoMerpa rpu reMrreparype T, I

T, - usuep.f,eMrur reM[eparypa;
R1- colpoTr{BJreHr're TepMoMeTpa n rpoftuofi ro.rKe BoAbr.

A.5.2 Ecru rpa4yupoBorrua-f, xaparrepr{cruKa rrpr{Be.qeHa B Br{Ae AW(T) , ro AJu onpe-
AeJIeHLL reMrleparypbl I,IcrloJrb3yror craHAaprrryro (fyuxqraro MTIII-9O W, (T). B erorra cnfrae
uo Qoprr,ryne A2 orpeAeJrrror AW(Tr), a 3areM paccqrrrbrBaror W, (Tr), tcuonrcy, Soprryry
(A.l). flo saBllcaMocrlr W, (T) [m6nraqe sHa.reHr.rfi W, (T)] HrxoArr 3uatreur.re reMreparypbr
Tr, coorBercrByrouee W. (Tn). 3uaqeuue reMfieparyprr MoxHo rarxe paccquTarb c [oMo-
rquo o6paruofi crau4aprnoft ([ynruur.r MTIII-90 T(W, ).

1t



NPI4JIOXEHI4E B
(cnpanovnoe)

MeroA pacqeTa rpaAyrrpoBoqHbrx xapaKTeprrcTlrK TepMOMeTpoB COIIpOTIIBJTeHTTfl

DTC-100M r BbrrrrcrreHrs reMreparypbr AJrfl Arrana3ona reMrleparypbr Hlr}r(e 273rl6K

8.1 Meroa pacqera lpa,4yllpoBotlHbx xapaKrepl{crl'IK

8.1.1 fpa,ayrponoqlryro xapaKTepr{cTr,rKy TTJIaTI,IHOBbX TepMOMeTpoB paccq}ITbIBaIoT IIO

MTIII-90 B BLrAe

AW(T): W(T) - W, (T), (8.1)

rae AW(T) - $ynxqus orKrIoHeHIas no MTIII-90;
W(T) - 3aBI,IcIIMocTb oTHocplTenbHoro conpoTl'IBneHl{fl oT TeMnepaTypbl;

W. (T) - craHAapruax tpynrquc MT[I-90.
8.1.2 ,{nr oupe4eJreH}rfl $ynrqIaIl oTKJroHeHI,I.f, B oTOM AHa[a3OHe rlclloJlb3ylor nr',Iueft-

HyIO 3aBI,IClrMocTb

AW(r): M.(W(T) - 1),

M: W(T) / (W(T) - 1

(8.2)

(8.3)

rAe M - KoHcraHTa, onpeAeJrf,eMzul H3

rreHlrs iBora ( 9.5.1 nactoslqeft rraeroguru).

pe3yJrbraroB rpaAyl,IpoBKrr npil reMrleparype KI'I-

8.1.3 flpu neo6xoArrMocrl'I paccql'IrbrBaror ra6JIIlubI

raKxe npoI,I3BoAHrx dWdT Air, roBepfleMoro repMoMerpa'

gnaqennfi AW(W) vurr W(T), a

8.2 BrrqucJIeHLIe TeMIIepaTypbI IIo rpaAyl'Ipono'ruofi xapaKTepI'IcTI'IKe TepMoMeTpa

8.2.1 IIo pe3ynbTaTaM IBMepeHIIf co[poTIIBJIeHI{fl TepMoMeTpa R pacc'rlErunaror

W(T,) : R(T,) / Rr . (8.4)

rae w(Tn) - oTHOCrrTeJrbHOe CO[pOTr,rBJIeHI'Ie TepMoMeTpa upu TeM[eparype T";

T, - rsuepreMrul TeMrIeParYPa;

R(Tr) - coilporl'IBJIeHI'Ie repMoMerpa flpr reMrleparype Tr ]

R1- coIIporrIBJreHl'Ie repMoMerpa n rpofiuofi roqre BoAbI'

8.2.2 Ecln rpa,4prpoBotrHrrfl xapaKrepHcrl{Ka rpeAcraBJleHa B BLrAe AW(T), ro An'

orrpeAeneHwr reMIIepaTypBI I{cuoJlb3ylor crallAaprHylo OyHKIIHrg MTIII-90 W, (T)' B erou

cnfrae uo (fopuyne (8.2) onpeAerurror AW(Tr), a 3areM paccqlrrblBarot W. (Tr) uo ([opuyle

(8.1). flo sasrcrMocrr.r W, (T) [s ra6rrqe sHa.reHufi W, (T) B 3aB]rcI{MocrI'I or reMlrepary-

pu] naxo4xT 3HaqeHI,Ie TeMnepaTypbl T, , cooTBeTcTByIoIqee Wr (Tr)' 3uaveHl'Ie TeMnepaTypbl

Moxgo rzlKxe pacctlllrarb c noMolqblo o6parnofi cTagAaprHofi rlynrUuu MTIII-9Q T(WJ'

t2


