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1 BBEAEHUE

1.1 Hacrosmias MeTOIMKA DAcHpPOCTpAHsieTCs Ha KOMIUIGKTHl TepMoIIpeoOpaszoBaTenei
conporusnernus (TC) miarunossix TCITA-K, usrorapmsaemerx mo TV 4211-007-52392185-2006,
¥ yCTaHABJIMBACT METOBI M CPEACTBA UX IIEPBHYHON M IIEPHOIUIECKON ITOBEPOK.

MexmosepodHbIi UHTEPBaJL 4 roja.

Kommnexrsl TC tpemsazHavdeHbl JUIS H3MEPEHUsT Pa3HOCTH TEMIEPATYP U 3HAYCHMM TeMIIe-
paTyp B TojarorieM u o0paTHOM TpybompoBojaX cucTeM TertocHaOxenus. Ilpumensiores B co-
CTaBe TEIIOCUCTIAKOB ¥ HHPOPMAIHOHHO-U3MEPUTEIBHBIX CHCTEM YUeTa KOJIMYECTBA TEIUIOThL

1.2 B HacTosme#t METOAMKE IIOBSPKU TIPUHSATHI CIIEIYIONINUE COKPAILCHNS:

- kommiekTsl TC — xoMIIIEKTE TepMOTIpeoOpa3oBaTeneil COPOTUBIEHH IUIATHHOBEIX;
- TC — tepmomnpeobpazoBaTenn COUPOTUBICHUS;

- HCX — noMuHaJIbHas cTaTHUCCKas XapaKTepuCcTHKa peobpazoBanus TC KoMIuekTa;

- HCX — unauBuayaibHas cTaTHyeckas XapakTepucTHka npeobdpasosannsa TC KoMIuiekTa

1.3 OcnoBHblE TEXHUYIECKHE XapaKTepucTHKH KoMIuiekToB TC :

HCX 1o I'OCT 6651 Pt 100, Pt 500
HoMmuHanpHOE 3HAYSHUE OTHOIIEHUS COTPOTUBICHUH Wigo= 1,3850
Jluanazon u3MepseMbIX TeMiepaTyp, °C o1 munHyc 50 1o 160;
ot 0 1o 160;
ot 0 go 100
JlnamasoH u3MepsaeMbIx pazHoctel Temmeparyp At, °C 0T Atpin 0 160 mm

OT Atmin Zo 100,
rae Atmi, — 1;2;3 °C
[Tpemes porryckaeMoi OTHOCUTENHLHOM TOTPEMIHOCTH IIPH
U3MEPEHNH Pa3HOCTH TeMIieparyp, %o +(0,5+3 Atpin / At),
rae At — pazHocTs Temneparyp, °C.

[Tpenen momyckaemoro orkiaoHeHus or HCX TC xomiurexra, °C:
- mst TC xmacca pormycka A +(0,15 +0,002-t);
- mst TC xnacca jonycka B +(0,3 + 0,005-1).

ITokasaTeb TEIJIOBOM UHEPIUU €, B 3aBECUMOCTH OT
nuameTpa MmoHTaxkHo# vactu TC, ¢ or 5 nmo 10
[Ipesenbl 3HAUCHAR U3MEPUTENBHOTO TOKA, MA.:
- i TC ¢ HCX Pt100 0,3...1,0;
- st TC ¢ HCX Pt500 0,1...0,7

DIEKTPHYECKOE CONPOTHBICHHUE H30/IALUE MEXY [ENBIO YyBCTBUTEJIEHOTO JIEMEHTA M 3a-
IIATHOM apMaTypoii He MeHee, MOwm:

e 100 - mpu Temmepatype (25 + 10) °C u orHocHTeNBHOH BiaxkHoCTH 0T 30 110 80 %0

e 0,5 - mpu Temmeparype 35 °C 1 OTHOCHTENBHOM BIaXHOCTH 98 Y0;
e 10 - npu MakCHMaJIBbHOM U3MEPIEMOH TeMITepaType.



2 OIIEPAIIMH ITOBEPKU

ITpu mosepke koMmIekToB TC HOKHEL ObITH BRIMOTHCHBI ONIEPAllH], YKa3aHHbIC B Tabdn. 1.

Tabmuna 1.
BrinoJiHeHUE OTEpayy Ipy
Ne Howmep nyHkTa v P P
HaumenoBaHue onepaiyuu HEePBHYHON niepHoONYE-
/1 peKOMEHAAluT . .
IOBEPKE CKOU TIOBEpKE
1 | Buenmuuit ocMoTp 6.1 nia Ja
OnpeaeneHue CONPOTHBIICHUS JIIEK-
peaeiet P 6.2 a na
TPUIECKON H30JIIHU
3 | Ompenenesye METPONOrHIECKIX Xa- 63
PaKTEPUCTHUK. ’
3.1 | Onpenenenne conporunnenuit TC
KOMILIEKTa B TPeX TOUKaX Juana3zona
6.3.1 nia na
U3MEPCHUS TeMITepaTyphl U pacyer
koo purmenToB UCX
3.2 | Onpenenenue orronenus HCX TC
6.3.2 na na
komruiekta oT HCX
3.3 | OnpenencHue 3Ha4CHUN OTHOCHTEIIb-
Ho# morperHocTy komiiekra TC npu 6.3.3 na aa
H3MEPCHUH Pa3HOCTH TEMIIEpaTyp

3 CPEJACTBA IIOBEPKU
Ipu BBITONHEHWH YKa3aHHBIX B TaOnue 1 onepauuil mpUMEHSIOTCS CIIS/YIOIINE CPeicTBa

IOBCPKHU:

- TEPMOMETp CONPOTUBIICHUS MIATHHOBBIH 00pas3noblii [ITC-10M, 2-ro paspsna;

- TEepMOCTaTHl XHUAKOCTHBIC Il CO3/aHus TeMueparyp B auanasone ot 0°C mo 200°C; ruy-
Guna paboueii kamepsl He meHee 150 MM, cTabUIBHOCTE TEMIIEPATYPBI U OXHOPOJIHOCTD
TemueparypHoro ronst He meree + 0,02°C;

- HyJeBOH TepMocTar WM cocy Jproapa s BOCTIPOU3BEACHH TCMIICPATYPhI TasTHUS
JIbJa C IMOTPENTHOCTHIO (HEOAHOPOAHOCTRIO TeMIIepaTypHOTo 11oJis1) He donee =+ 0,02°C;

- maposoit Tepmoctar tuna TII-5, TII-1 aia Bocipon3BeneHus TEMIIEPATYPhI KUIICHHS BO-
JIBI ¢ TIOTPEIIHOCTLIO (HEOIHOPOTHOCTRIO TeMIlepaTypHoro riosis) He Oonee £0,03°C;

- meraommerp M4100-1, ucneiratensHoe Hanpsbkenue 100 B;

- JuHelka MeTajimueckas — 1 M WU pyJieTka MeTajuideckas — 5 M,

- Kommapatop wid norenimometp ki. 0,002.

H[)HMG‘I&HI/IC. I[onycxaeTc;I NPEMEHCHHC JPYIUX CPCACTB UBMCPCHUA MW MCHbITAaHMS, 10~
NYHICHHBIX K IPUMCHCHUIO B P® u umeronmmx MCTPOTOTHYCCKHE XapaKTCPUCTUKH HEC XYKE yKa-
3aHHbIX.

4 TPEBOBAHUS BE3ONTACHOCTH

Ilpu mpoBejienun UCHBITAHUA HEOOX0MMO cOONONaTh TpeboBaHKs OE30IACHOCTH, KOTOPhIE
fiperyeMarpupaior «lIpaBuia TeXHHYECKOH HKCIUTyaTalUy 3JI€KTPOYyCTaHOBOK moTpebuTtesnei» u
«MexoTpacieBbie paBuia MO OXpaHe Tpyjaa (IpaBmia Ge30IIaCHOCTH) IIPH SKCIUTyaTariuy ieK-
tpoycranoBok» [IOT PM-016-2001, a Takxke yka3aHUSAMH 110 TEXHHKe O€30MACHOCTH, IPUBCIACH-
HBEIMH B JKCILTYaTAIlHOHHOM IOKYMEHTAIIUM Ha 00pa3LoBBIC CPEACTBA H3MEPCHUN U BCIIOMOTaTel b
HBIE YCTPOMCTBA.




5 YCJOBUS ITPOBEAEHUS ITOBEPKHT

IIpy TpOBEIEHUHM TIOBEPKH JOJDKHEI OBITH CODIONEHBI CIIEMYOMUE YCIIOBUS:
1) TemmepaTypa OKpyxaromiero posayxa (20 + 5) °C;
2) OTHOCHTENbHAS BIGKHOCTE OKPYKAIOIICIO BO3/yXa OT 30 o 80%;
3) armocdeproe masienue ot 86,0 no  106,7xlla;

J{O7DKHBI OTCYTCTBOBATD BHEIIHHE DJIEKTPHICCKUE H MAIHATHBIC MOJIA, BIMAIOIIAC Ha pabory
EKTPOU3MEPUTENBHON anmapaTypsl.

6 MPOBEJAEHUE ITOBEPKH
6.1 Buewinuii ocmomp.
[Ipy BHELIHEM OCMOTPE JOJDKHO OBITh YCTAHOBIEHO COOTBETCTBAC KOMILICKTOB TC tpebona-
HUSM DKCTIIYATALMOHHBIX JOKYMEHTOB B YaCTH MapKUPOBKH M IIOMOMPOBAHMUSL. 3amuTHas apma-

TYpa, KOHTaKTHBIC KOJIOAKH, BHEIIHUE Ka0eIn He JOJDKHBI UMETh BUJINMbBIX IIOBpC)KlICHI/Iﬁ.

IL.TIH KOMIUIEKTOB, COCTABJICHHBIX H3 TC, UMCIOIIHX IOCTOSHHO HpI/IC‘OC,ZII/IHCHHbIﬁ JABYXIIpO-
BOIHBINA BHCIITHHI Ka6eJ'H), Kabenu JOJKHBI UMETH OOMHAKOBYIO JUIMOY U UX JUJIHHBI JIOJDKHBI COOT-

BETCTBOBATH yKa3aHHBIM B MapKupoBke TC uiiM macnopTe KOMINIEKTa.

6.2 OnpeoeneHue conpoOMuUBLEHUS USOTAYUU.

ConpoTHBIeHHE W30JSIUN Mex Ly Bbisojamu TC u 3aIUTHON apMaTypoil OTIPEAETISIOT HPH
YCTOBUAX YKA3aHHBIX B paszielie 5 IpH ABYX HANPABICHHSX IPHI0KEHHOTO UCIBITATSBHOIO Ha-
opsokenust 100 B.

CoIpOoTHBIICHHE U30JALUH TOJDKHO OBITH He MeHee 100 MOwm.

6.3 Onpeoenernue MempoioZULeCKUX XapaKmepucmux.

MeTpoNoruuecKie XapakTepucTHKA KoMILIEKTOB TC onpe/iensroT, HCIIONb3yst HHIHBH/{ydIb-
anie s kaxgoro TC kommiekra koaddunuents MCX.

6.3.1 Onpeoenenue conpomusnenuii TC komniekma 6 mpex moukax OUANU30HA USMEPCHUS
meMnepamypol.

6.3.1.1 Jla xaxnoro TC kommeKTa JOMAKHBL OBITH ONPEICIICHBI 3HAYCHU S COMPOTHBIICHUS
TPy Tpex Temreparypax auanasona msmepenuit 0; 80 £5 °C; 140 (100) £5°C.

6.3.1.2 TIpu m3MepeHusx conpotusienust Tox depe3 TC noimken ObITH TakuM, YTOOB paccen-
BaeMasi MolHocTh He npessinana 0,1 MBr, a TC 6buln NOrpy>KeHbI B KHJIKOCTHBIE BAHHBI TEPMO-
cratos Ha rmyouny e Menee 1,2 Liyin, 1Ae Linin — MUHAMAanbHAas riryOuna IorpyxeHus.

6.3.1.3 Onpenenedre COMPOTHBIICHUS TEPMOIIPeoOpasoBaTeicl JOMKHO BBIIOIHATLCSH HOCIC
YCTAHOBIICHHS COCTOSHUS TEIUIOBOTO PABHOBECHS MEXKIY TEPMOIPEOoOpasoBaTe/iAMA H TEPMOCTA-
THPYeMOH cpefoil TepmocTaTa. Bpemsi BBIISPIKKI TepMoIipeodpazoBaresieli B TepMocTarax  JIOK-
10 6urrh He MeHee 10 MuH. B mpolecce HCIBITARUS TEMIIEPATYPY B TEPMOCTATaX KOHTPOJUPYIOT

TEPMOMETPOM CONPOTHBICHUS ILIATHHOBBIM 00pa31OBBIM [ITC-10M, 2-ro paspsiaa.

w



6.3.1.4 Tlo TpeM TIOyUEeHHBIM ITapaM 3HAYCHUN CONPOMUGTEHNUE — memnepamypa st Kax-

noro TC KOMIUTEKTa M3 CHCTEMbI TPeX JIHHEHHBIX ypaBHEHHI PACCUMTHIBAOT 3HAYCHHS k03¢ du-
muentos UCX — R(0), A u B:
Rt=R(0) - (1+ At + B (1)
3rech Rt — conporusnesre TC (4yBCTBHTENLHOTO SJICMCHTA TC) npu temueparype t.
Tl TC ¢ ueThIpeXIPOBOIHOMN CXeMOU COEIMHCHUS Rt=Ru.
Jlnist TC ¢ MOCTOAHHO IPUCOEIUHEHHBIMA BBIBOJIHBIMA ABYXIIPOBOAHLIMH KalessIMu
Rt=Ru — Rup,
rne Ru — 3adenne conporusienys TC, MOIydeHHOC IPU U3MEPCHAN,
Rup — conporusnerue kabensa TC, B3sToe U3 1acnopra TC, uiy paccUUTaHHOe Kax
Rop =L - r mo u3MepeHHoM jumiHe L BBIBOJHBIX IIPOBOXHUKOB H IOTOHHOMY conpo-
THBJEHHIO T Kalems.

Pelienue CHCTEMbI TPEX JIMHEHHbBIX yPABHCHUN IPUBEICHO B IIPUIIOKCHUN A.
6.3.2 Onpenenenue otioHenuit MCX TC xommjekra oT HCX.

6.3.2.1 CootetrctBue TC KOMILIEKTA IIPeieay JAOMyCKaeMOro OTKJIOHEHA OT HCX, yxasan-
HOMY B NPH/JIAracMOM IIACIIOPTE, ONPEAEISIOT, PACCUMTHIBAS OTKIIOHCHA HCX B TemneparypHOM
sxrusasiente oT HCX 1o TOCT 6651 B nHavaie, B cepeiMHE H B KOHLE TEMIIEPATYPHOTO JHalIa30-
wa m3mepenns. s TC ¢ OCTOAHHO TPHCOCTUHEHHBIMUA BBIBOJHRIMH KabeysMu K BesmuuHaM R,
OITYUEHHBIM PACUeToM 110 ypaBHerHIo (1), cienyer 106aBUTh CONPOTHBICHAE BBIBOAHEIX HPOBOL-
akoB TC.

BHIUUCICHHEBIE OTKIIOHEHUS He JOKHBI TIPEBBIIIATh Ipejieiia JOIMyCKacMOoTo OTKIOHEeHus Ot
HCX, yxa3aHHOTO B PHJIAracMOM TACIIOPTE KOMILICKTa TC.

6.3.3 Onpedenenue snauenutt nozpewnocmu komniexma TC npu uzmepenuu pasiocni mem-
nepamyp.

6.3.3.1 3HaueHUs OTHOCHTENIFHOM TorpenHocTr KoMiviekta TC npu U3MEpeHUH Pa3sHOCTH

TEMIIEPATYP OIPEIEIIIOT o GopMyIie:

5(At)= (tul —tz;z)—';(tl "tz) o

Muneken: “ul” u “u2” oTHOCATCS K “M3MEPCHHBIM  3HAYCHUSIM TEMIICPATYp Ha MOJArOEeM

TpyGornposoje 17 n obparHOoM TpyGomposoe “27, “relCTBUTENbHBIC 3HAUCHUA TEMIepaTyp B

KOTOPBIX COOTBETCTBCHHO truty.

6.3.3.2 3HaucHus TeMIepaTyp t, OIPECIsIoT 1o GopMmye:



[ Rt
— A, + \/A 0+AB, - (— —1)
R(0),
= — . 3
u 2B, 3)

B dopmyne (3) R(0); — HOMAHAIEHOE CONPOTHBIICHUE TC upu 0°C, A, u B, — HOMUHAb-
HbIE 3HAYECHISE TEMIIEPATYPHBIX KO3 PUIMEHTOB COIPOTHBIICHHS ILIATHHOBOTO TC ¢ Wy = 1,3850
o 'OCT 6651
A, =3,9083 - 107°C"; B, =-5,7750 - 107°C™,

Conpotusnenue Rt nng remmepatypst t (“1eCTBUTENLHOM” TeMTIEPaTyphl B IAHHOH TOYKE)
paccuuThBalOT s Kaxaoro TC no ypasHEHUIO (1) ¢ ucnombzopanvieM Ko3dduumenros NCX, omn-
penenenHsIx 1o 1. 6.3.1.3.

[pwu stom juist TC ¢ DOCTOSHHO NPUCOCAMHECHHBIME JIBYXIIPOBOHLIMH KabesIMu K PacCy-

TAHHOMY 3HAYeHUIO Rt IPHOABIISIOT CONPOTUBIIEHHE KAOeIIsL.

6.3.3.3 3uadeHus morpemHocTy &(At) BEIYHCISIOT 15 JOCTATOYHOTO KOJUIECTBA TOUEK
BHYTpH 06JIACTH, OUPEAC/ISEMOll IHANA30HOM TEMIIEPATYp U JIAIIa30HOM PasHOCTH TEMIEPATyp
xommrekta TC. TIpu aToMm st Temueparyp @, (06parHoro noToxa terutoocuTesst) Berme 80 °C

VUHTHIBAIOT TOJIBKO PA3HOCTH TEMIIEpaTyp cpbiiie 10 °C.
Tabnuia peKOMEeHIyEeMbIX TOUEK IIPOBEPKHI NPUBE/IEHA B ITPHUIIOKCHHA b

3uauenns NOTPEINHOCTH KOMINICKTA TC IpHA U3MEPCHUN PA3HOCTU TeMIEparTyp HE NOJDKHBL

TIPEeBLIUIATE MIPefiesia JOyCcKaeMOoi HOrPEIHOCTH , YKa3aHHOIO B IaCHOPTE KOMILICKTA TC.

B npuiioxeHny B IpHBeICHB IPHHATHIE KPUTEPHH JIOCTOBEPHOCTH 1 3HAYUCHUS IAPAMCTPOB

METOJIMKH TIOBEpKH B cooteTcTBum ¢ MI 187 — 86 1 MU 188 — 86.

7 O®OPMJIEHUE PE3VJIHTATOB HOBEPKNI
7.1 IpH NONOKATENBHBIX PE3yIbTaTax NEPBHYHON IOBEPKH B NACHOPTE KOMIIICKTA TC
CTABSTCS TIO/ITUCH ITOBEPHTENS C Pacu(poBKoi (©.M.0.) M OTTHCK IIOBEPHTEIBHOTO KIEHMA, a
TaKXKe YKa3LIBAIOTCS jlaTa MOBEPKU M JaTa CIIC/YOIeH IOBEPKH.
[IpH 1100KHUTEIBHBIX PE3YJIbTATaX HEPHOUYECKOH TOBEPKU METPONOIHUECKOM ciy KO0,
1IPOBO/IMBLIEH TOBEPKY, BBLIAETCS CBUJICTEIBCTBO O MOBEPKE.
7.2 llpy OTpHIATENbHBIX PE3YJIbTaTax MOBEPKH IPUMEHEHHE KoMITTeKTa TC 3anpeiacies i

BLIIAETCS U3BEIICHUE O HCNPUTI'OAHOCTH KOMILICKTa TC.



NMPUJIOXKEHHUE A

Pemenne cucTeMbl TPEX JIMHEIHBIX YPaBHECHHH
npu onpenesienna kodppunuentos UCX pin TC kommrexra

Kospdunuentet R(0), A n B paccunTpiBaioT 1o ypaBHEHUSIM:
R(0)=Dgo/ D; A =Dgra/ Dro; B=Drg/ Dro,
rae D, Dg, Dra, Drp —OnpeacnuTens 1 COOTBCTCTBYIONINC ajreOpandecKkue JONOJHEHNS CHC-
TeMBI TPEX YPaBHEHUH JUT HCKOMBIX KOO OUIMENTOB!
14t
D=det|1 b 2] = 2 —t2 )= (1 - 5 =7 - t3) + (t - o° —t,° - 1)

1 t3 t32

R; t; t;
Dro=det|R;y 1 7| =Ry (-t =t t) =Ry (4 -7 =2 - 3) + Rs - (1 -t )
R; 13 t3°

1 R, t?
Dra=det|1 Ry %] = Ry -t3°—R3 - ) =Ry -t =Ry - 1) + (R, - ;> — Ry - t1°);
1 R, t32

14 Ry
DRB'-'—‘detll 1) Rzl :(tz-Rg,—tg-Rz)—(tl~R3~t3-R1)+(t1~R2"[2-R1).

1 t3 Ry

Honctpounbie uHIekcs! 1,2 1 3 OTHOCST BETUYHHBI K COOTBETCTBYIOIEH TOYKE TOBEPKH.



MPUWIONEHHE b

PexoMenjiyeMble TOUKH NPOBEPKH HOIPEHIHOCTH KOMILIEKTA TC

| Ne Touku A®, °C 0,, °C 0, =0, + A0, °C
1 Atmin 10 - Atiin 10
2 5 40 45
3 10 80 90
4 20 70 90
5 30 130 160
6 35 40 75
7 70 90 160
8 140 20 160
9 40 60 100
ITpumMenalpe — MpOBEPKY HOTPEHIHOCTH KOMIIIEKTOB, Y KOTOPBIX MAKCHMATLHASA n3MepsieMast pas-
HOCTB TEMIIEPATyP Atyay =100°C, B Toukax Ne 5, 7, 8 noryckaeTcs ne fpoBOJUTEL




NPUJIOXEHUE B
Kpurepnu 10CTOBEPHOCTH H APAMETPhI METOIWKH HOBEPKH

(mo MM 187-86, MM 188-86)

KpHTepHI/I JOCTOBCPHOCTH:
{(Sm)ba}p =1 :25; (Pbam)p - 055;
HapaMeT Ppbl METOAUKH TIOBCPKM:

o =1/3: 7= 0.91; (Per)u g < 0,042
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MH 188-86 MeTtomuueckue ykazanus. I'CH. Cpencrsa u3MepeHui. 6.3
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