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Tpu noaroToBke v nybvKaLmm MatTepmana AaHHOro PyKOBOACTBA HALLIA KOMIAHUS UCIO/b30BaNa BCE CELMAIN3UPOBAHHBIE 3HAHNS 1 HEOOXOAUMYIO
UHPOPMALMIO 1151 TTTYOOKOTO MOHUMAHNS 3aTparnBaemoli Tembl. OAHAKO, Mbl HE [AeM rapaHTui0 B OTHOLLIEHWM NPUMEHEHNs npubopoB B
COOTBETCTBYN C [JAHHOV My6/mKaLmeri, B Culy PA3BUTUS  HAYYHOTO U TEXHUYECKOro MPOrpecca miv OOHOBIGHNS 3aKOHOAATE/IbHOM a3kl B YacTy
CTaHAapTOB MPUMEHEHNS. 3anpeLLAeTcs MOSHOE WM YaCTUYHOE BOCTDOM3BEACHUE AaHHOM ybamKkaLmy 663 MpeaBapuTesIbHOrO COrfIaCOBaHUS C
aBTOPOM W/ C HaPYLIEHNEM aBTOPCKMX DaB.

Mpenncnosue

JlaHHas nybnvkaups, “PykoBOACTBO MO MHPPAKPACHOMY M3MEPEHUIO TEMNEPATYPbI”, SBNSETCS
OTBETOM Ha MHOMOYMCIIEHHbIE BOMPOCHI, 33[1aBaeMble eXeJHEBHO KSIMEHTaMU Hallen KOMNaHum, Ha
TEMY TEXHONOMMM BECKOHTAKTHOTO U3MEPEHUs TEMNepaTypbl.

BeckoHTaKTHOE M3MepeHne NOBEPXHOCTHOI TeMMepaTypbl CTAI0 TEXHUYECKW BO3MOXHBLIM NPUMEPHO B
60-x ropax 20 Beka. OmHaKoO, JOPOrUE CEHCOPbI U KOMMOHEHTbI M3MEPUTENBHBLIX NPMOOPOB CTa/IH
GapbepoM Ha MyTU ero WKPOKOro UCNoNb30BaHNUS B TOProBJie M MPOMbILINEHHOCTU. brarofapsi HOBbIM
TEXHONOTMSIM MPON3BOACTBA M CHUXEHUIO LIEH HA OTAENbHBIE KOMMOHEHTBI, AAHHAS TEXHONOMMUS
nonyuuna ycnex B 90-x ropax 20 Beka. [loka3atenbCTBOM 3TOr0, HanpuMep, SBASIETCS UCNONb30BaHME
WK TexHonorm B NpOMBILLIIEHHOM CEKTOPE 3HEPreTUYECKUX YCTaHOBOK. TakuM 06pa3oM, CEeroaHs s
OECKOHTAKTHbIX M3MEPEHMIN TeMNnepaTypbl JOCTYNHbI KapMaHHbIe, YA00HbIe B 0OpaLUeHum, Hepoporue
N3MEepPUTENbHBIE NPUOOPbI , KOTOPbIE CTOSAT NPUMEPHO CTOJLKO XE, CKONIbKO CEHCOPHBIA SJIEMEHT
yctpoicTea B 70-x rogax 20 Beka.

Mpnbopbl GECKOHTAKTHOrO M3MEPEHUsl TeMNepaTypbl MPUMEHSIOTCS rNaBHbIM 00pPa3oM TaMm, e
[pyrve Npubopsbl (Hanp. KOHTAKTHbIE TEPMOMETPbI) He MOYT ObiTb UCNONL30BaHBI. [JaHHbIE NPUOOPLI
NPUMEHSILOTCS MPY U3MEPEHNSIX HA AETaNsX NOJ, HAaNPSXXEHUEM, KOMMOHEHTaX BPaLLIOLLXCS
YCTPOWACTB WUAM NPU U3MEPEHUM TeMMepaTypbl NPOAYKTOB B YNAKOBKE, KOTOPYIO MOXHO NOBPEaMTH
30H0M MPU KOHTAKTHOM U3MEPEHMM.

TeM He meHee, anst Toro 4tobbl M36exarb OLWMOOK M3MEPEHUS NPU UCTONb30BaHUM IaHHbIX MPUOOPOB
Ha OCHOBE TEXHONOrMK MHGPAKPACHOrO N3MEPEHUs, HE0OXOAMMO CNeloBaTh 6a30BbIM MpaBKNam
aKCMAyaTaLum, ONUCaHHLIM B IaHHOI nybnmkauuu. Hactosiliee pykoBOACTBO Gnaroaaps HarnsaHbIM
npumepam 06ecneynBaeT nonb30BaTenst HE0OXoAUMbIMI NPAKTUYECKUMI COBETAMI NPY BbINONHEHWM
€XEOHEBHbIX U3MEPUTENbHBIX 3aA3Y.
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1. Y7o Takoe Tennosoe usnyyenme? — MpuHUMNDbI

Bcem u3BECTHO, 4TO B MOBCEIHEBHOM XW3HW BCE Tena WU3NY4aloT ANEKTPOMArHUTHbIE BOMHbI, T.e
W3NY4aloT TEmo, B 3aBMCUMOCTU OT WX Temnepatypbl. B mpouecce TEnnoBoro ManyyeHus aHeprus
nepeMeLLIaeTCcsl, YTO NO3BONSET U3MEPSATb TEMNEPaTypy Tena Ha PacCTOSHMM,

TennoBasi 3HEPrusi U XapakTEPUCTMKM [IMHbBI BOJHBI €8 U3NYYEHWs HANPSIMYIO 3aBUCUT OT TeMMepaTypbl
Tena, U3Ny4aloLLero AaHHYI0 SHEPTUIO.

B unpeane, 06bekT M3MepeHus MOrOLAET BCIO SHEPrui0 (MOTMOWEHNE) U NPeBPaLLAeT ee B CBOE
COOCTBEHHOE TEMIOBOE MU3Ny4eHne (U3nyyeHune). B naHHOM cryyae Mbl CCbITAEMCS Ha Tak HA3bIBAEMbIN
“Usnyyatenn yepHoro Tena”. [laHHOE Teno SBNSEeTCs 3TANOHOM A1 MOEANbHOTO U3MEPEHUs], XOTS Ha
00blyHbIE Tena BAMSIOT [OOMOMHMTENbHbIE BUAbI WM3NyyeHusi. [Mo3Tomy, Ang TOro 4tobbl AOCTMYL
Haubonee NpueMNIEMbIX PE3yNbTaTOB HA MPAKTMKE C MCNOoNb30BaHWeM MK u3MEpUTENbHBIX CUCTEM,
HE0OX0AMMO TOYHO ONPEAENNUTb MCTOYHUKM BAUSHMS, U3NTY4EeHUs U nepeaayumn sHeprum (cM. Take 1.4)
WM YCTPAHWTb BIIMSHUE M3MYYEeHUS HA 0OBLEKTHI 3MEPEHNS.

OT0 MOXHO CAenatb C MOMOLLBIO 3TANOHHLIX M3MEPEHUI, UCMOMb3Ys KOHTAKTHbIE TEPMOMETPbLI WK
bnarogaps kakomy-inbo M3MEHEHMI0 MOBEPXHOCTU, yTOObI Hambonee apdexktneHO npumenntb UK
TexHonorvio. Bo3mOXHO, Hanpumep, NOKPaCWUTb MOBEPXHOCTb W3MEPEHWS WM UCMO/b30BaATb
KaTanm3aTop Wu Kieii, NNacTUKOBOE NOKPLITUE M BYMaXHbIE HAKNEKM.

To Hackonbko TOYHBIM U 3PdEKTUBHbIM OyaeT M3MepeHue 3aBUCMT OT 00bekTa M3MEpeHust W
OKpyxaiolLLeii cpeapl. CnieumanbHO 419 3TOr0 Mbl MOArOTOBUAM B JaHHON MybnmkaLmm KnaccudukaLmio
C/Ny4aeB NpUMeHeHNs NpubOPOB COracHo 06beKTam U3MEPEHUIA 1 TUNaM UX NOBEPXHOCTEIA.

JlononHutenbHas uHpopmauma 06 atom npeactasneHa B [Nase 4 “[puMeHeHMs M NpakTU4eckue
COBETbI” HACTOSAILLEr0 PYKOBOACTBA.
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NapaGonuueckoe 3epkano

B toM cnyyae, ecan Bbl HanpapnseTe napabonmyeckoe 3epkano CO CrMYKOM MpsSMO Ha COMHLE, TO
Yepe3 HeKOTopoe Bpems crindka BocriameHutcs. [1pndnHON 3ToMy SBNISIETCS TENJIOBOE W3JyYeHNe
COJIHLIA, KOTOPOE KOHLIEHTPUPYETCS C MOMOLLbIO Napabomyeckoro 3epkana Ha To4ke F (Qokyc).



1.1 NMpeunmywectea texHonorum UK namepenuns
B nocnegHme HeCkOJbkO JIET Mbl Haﬁmop,aeM BCMnecK NpUuMeHeHns K M3MepUTENbHbIX CUCTEM.
Cnepytowe $akTopbl HECOMHEHHO UIPAIOT BaXHYIO POJib B 3TOM Pa3BUTUN.

e  TexHONorus MHPPaKPaCcHOro U3MepeHus 00ecneynBaeT Nerkylo PerncTpaLmio TeMnepaTypHbIX

JaHHbIX AgXxe npu 6bICprIX 1 AWHAMUYHbLIX NPOLEeCCax. K TOMY Xe 6eCCI'IOprIM npeMmyLecTsom
TEXHONOMMK ABNAETCA MaI0E BPEMA peakLyn CEHCOPOB 1 CUCTEM.

e  Cuctembl CHAOXEHbI HAIEXHBIMU COBPEMEHHBIMIA CEHCOPaMI 1 YYYLLIEHHOMN AIEKTPOHUKON
MWKPOMPOLIECCOPOB.

e bnaropaps oTcyTCTBUIO 0OPATHOM CBA3M, T.€ BIUSAHMS HA 0OLEKT M3MEPEHNS, OH-NaiiH N3MepeHUs

MOTyT NMpoBOAUTLCA Ha YYBCTBUTEJIbHbIX MOBEPXHOCTAX N CTEPUIIbHBIX MPOAYKTAX, TAKXE KaK U Ha
OnacHbIX y4aCTKax 00bEKTOB UK B TPYyAHOOOCTYMNHbLIX MECTaXx.

Ewe ogHMM 13 HemanoBaxHbIX acnekToB 3TOro, B AOMOSHEHWE K TEXHWYECKUM npenmyLlecTBam,
ABNFAETCA OOCTYNHOCTb U LIEHOBaa MNoJInTUKa, Hanpas/ieHHasa Ha n0Tpe6|/|Ten9|, 6naro,u,ap9| onTMMmn3auun
Npon3BOACTBa, CreLnann3npytoLLerocd Ha N3rotoBieHn OONbLIOrO KONMYeCTBa I'IpVI60pOB.

UK namepurtenbHble npubopbl TeMnepaTypbi B OCHOBHOM MUCMOJb3YIOTCS:

...Ha 0ObekTax cnaboi TennoNPOBOAHOCTM, TakuX Kak Kepammka,
peauHa, nnactuk u 1.4. CeHcop npubopa Ang KOHTaKTHOro
M3mepeHms CnocobeH 0TobpaxaTb KOPPEKTHbIE MOKA3aHMS
TeMnepaTypbl, €CN1 OH NPUHUMAET TeMnepaTypy 00bekTa
n3mepenusi. B cnydae ¢ namepeHmem 06bLeKTOB Cnaboii
TENNoNPOBOAMMOCTM BPEMS PEAKLMM 04eHb DOMbLLIOE.

...1s1 onpeaeneHns TeMneparypsl NOBEPXHOCTEN ABUraTesnei,
KOPMYCOB M HECYLLMX KOMMOHEHTOB OOMbLLMX 1 MaJlbiX MOTOPOB.




.19 OBUXYLLUXCA KOMIMOHEHTOB, HAMpP. Ha ABUXYLLEMCSA
KOHBGVIGpe, BpaLLAOLLUXCA KOneCax, METaJJIONPOKATHbIX CTAHKaX
nT.0.

...IN51 0OLEKTOB, TPEOYIOLLIMX OECKOHTAKTHOrO M3MEPEHMS!, Hanp. CBEXEBbIKPALLIEHHBIE YacTw,
CTEPUIIbHBIE UK arPECCUBHBIE CPEpI.

e ...IN9 N3MEPEHUIA ManbIX 1 60NbLLMX 0OLEKTOB NPU BLIOOPE PA3NMYHON ONTUKW(NINHE).

e ...119 OOBEKTOB NOA HANPSXKEHMEM, HAMp. ANEKTPUYECKUX KOMMOHEHTAX, SEKTPUYECKIX LMHAX,
TpaHchopmaropax 1 T.n.

e ..0nd MaJbIX N NErknx KOMNOHEHTOB, HAMpP. KOMMNOHEHTAX U BCEX 0bObekTax N3MEpPEeHna, n3

KOTOPbIX KOHTAKTHbIA 30H[, W3BNIEYET CIINLLKOM MHOIO TEMJIOBOW SHEPTUN, TakuM 06pa30M coenaer
n3mepeHmne HeBO3MOXHbIM.

1.2 HemHoro ucropmm...

1800 [epwens oTkpbin UK-cnekTp nocpeacTsoM 3KCNEPUMEHTOB C Xuakum TepmomeTpom ¢ UK
abcopOumpytoLLEM LLIAPUKOM

1900 OTKpbITbI 3aKOHbI 3NYy4eHus lMnaHka

1938 W3paHa kHura, “OnTuyeckast nMpoMeTpus” (MPUMEHEHUE TEXHUKN M3MEPEHMS)

N3mepeHne 04eHb BbICOKMX Temnepatyp Obiio NpeporaTBoii TEPMOMETPOB M3MYYEHNS BMOTb [0
1960-x rogos. lMocne 3Toro, ogHako, Obinn pa3paboTaHbl PasnnyHbIE TUMbI PECMBEPOB M3MYYEHUS,
TaKKE YyBCTBUTENbHbIX K U3NY4EHMIO C AJIMHOI BOHLI 601EE SUM 1, MO3TOMY, CMOCOOHBIMU K TOYHBIM
W HAAEXHBIM M3MEPEHMIM TEMNEPATYPbI AaXe Tex 00bEKTOB, TEMMNEpaTypa KOTOPbIX HAMHOMO HUXE
TeMneparypbl 3aMep3aHus BOAbI.



1.3 NeKTPOMarH1THbIN CNeKTp

3 okHO atmMocdepsl
(8—14 um), B koTOPOM
“3MepeHIe NpoBOaMTCS

npubopamu Testo

Yactota

0% 1y
31023 1y
341022 1
31021 Iy
31020 1y
31019y
31018y
31017 Iy
341016y
31015 1y
31014 1y
31013 iy
31012y
3101 Iy
341010y
3109 Ty
3108 iy
3107 Iy
3106 iy
3105 Ty,
3104 Ty
3x108 Iy
300 Iy

30Ty

Yactota

[lnvHa BOMHbI

1016 m
1015m
10-14m
10-13m
1012w
101m
10-10m
109m
108m

107 M

PeHTreH/Famma nsnyyeHne

Ynbtpaduonet

Yactora

ca. 1017 Ty,

10m
100 M
1 km
10 km
100 km
1000 km
107m

[nnHa BOMHbI

MUKpPOBOAHBI 1

papapbl

AyamouactoTa

WHdpakpacHoe

g
=

[invHa BONHbI

ca. 3nm

380 Hm

430 Hm

490 Hm

575 Hm
650 Hm

750 HM

ca. 3 MM

10




00bsAICHEHME CXeMaTUYeCKoro u3obpaxeHus

CBeT gBNSeTCS 3NEKTPOMArHUTHON BOJIHOIA, KOTOpasi U3/y4aeTcs No NPSMOiA JIMHUM CO CKOPOCTbIO
ceera.* CornacHoO 4actote WM ee 9KBUBAIEHTY - [UIMHE BOJHbI OHA BCErga MoAyYMHeHa
(GYHOAMEHTAbHOMY  3aKOHY MPUPOAbI, HO BOCMPUHUMAETCS JIOAbMW  abCOMIOTHO MO ApYromy.
CyLuecTByeT BOCMpUSITUE CBETA WNW TENna, APYrve Xe BUAbl MU3NYYEHWiA, Takue KaK PEHTTEeHOBCKOEe
W3ly4eHne He BOCTIPUHMMAETCS BOOOLLLE UMW BOCTIPUHMMAETCS MOCPEACTBOM OKa3aHHOIO BO3AEIACTBIS
Ha Nogein (Hanp., ynbTpaduoneToBoe W3nyyeHne NpuBOaMT K 3arapy). CnekTp 31eKTpoMarHUTHOro
U3Ny4EHUs PACNPOCTPAHSIETCS MPUMEPHO HA AMHY 23 B AECSTON CTENEHM.

CBerT, rnaBHbIM 00pa3oM, SIBASETCS TOMbKO BULMMOIA YaCTbIO 3NEKTPOMArHUTHOrO U3My4eHNs, KOTopas
Ha3biBaeTca VIS (Buammas), u CyLiecTByeT B auana3oHe AimHbl BOHbI 0T 380 HM (dpuroneTtosbiin) oo 750
HM (KkpacHbi). [lpenenbl OAHHOrO AyanasoHa OMpepensioTcd YyBCTBUTENbHOCTLIO YESIOBEYECKOro
rnasa.

M3nyyeHne ¢ MeHblUein OJIMHOM BOJHbI Ha3blBaeTCs ynbTpaduoneTosbiM manyyeHnem (UV), kotopoe
npv annHe BoNHbI MeHblue 200 HM Takke M3BECTHO kaK BakyyMHbI yibTpaduoneT (VUV).

B amanasoHe 60/blION AnnHbI BOAHbI, OnnxHas WK-obnactb cnektpa (NIR) rpaHuuut ¢ BMAMMBIM
ceetoM. Ee pmanasoH ot 750 WM po 2.5 pm. 3atem cnemyetr cpenHss WMK-obnactb cnekTpa
(cobetBeHHo UK). Ona cywecTByeT B anana3oHe oT 2.5 um oo 25 um. HanbHas MK-o6nacTb cnektpa
(FIR) cywwecTByeT B iMana3oHe JMHbI BONHBI OT 25 UM 10 Nnpnbnus. 3 mwm.

*B naHHOM Cjly4ae 4aCTuLbl HE NPUHUMAIOTCA BO BHUMaHKe.
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OkHa atmocdepbl:

Y10 Takoe okHa aTMocdepbl U 3a4eM NPOBOAUTb U3MEPEHUs B 3TUX oOnacTax?

e 1-0e 0kHO aTMocdepbl 2 M — 2.5 pMm

e 2-0e 0KHO aTMocdepbl 3.5 M — 4.2 M

e 3-e okHO aTMocdepbl 8 um — 14 pm

B pmanasoHe TaK Ha3blBaeMblX OKOH aTtmMocdepbl HE CyLIECTBYET WAM MOYTU He CYLIECTBYET
NOrNOLLEHNS U U3NYYEHNS ANEKTPOMArHUTHOrO U3NY4EHUs BO3IYXOM MeXAy 00bEKTOM U3MEPEHUS U1
n3mepuTenbHbIM npubopom. Takum 06pa3oM, Ha paccTosHUKM MeHee 1 M OT 0ObekTa U3MEPEHNS rasbl,
00bIYHO COAEPXALLMECS B BO3AYXE, HE OKa3blBAIOT HUKAKOrO BO3AENCTBIS HA OObEKT.

Hanbonee noaxopsiwmmi auanasoHami cnekTpa, Hanpumep s uamepenuid temneparyp >1000 °C,
aBnaloTCa Buammas unm onuxaniwas MK-obnactb cnektpa, Ang U3MEpPeHUin CpeaHux Temneparyp -
AvanasoHbl crnektpa ot 2 A0 2.5 um 1 o1 3.5 00 4.2 uM. B aHHbIX Cnyyasx CTENeHb WU3MyYeHus
3HEprum BbICOKA.

[inq M3MepeHns HU3KUX Temnepartyp (CneumanbHble u3mepuTenbHble npubopbl Testo) noaxoaswmm
aBnSeTCa amanasoH ot 8 no 14 um; Takum 06pasoM, ANg OLEHKU NOAXOASLIErO K U3MEPEHUIO CUrHana
TpebyeTcs LWMPOKUIA ANaNa3oH U3NTy4eHNs SHEPTUN.
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1.4 U3ny4yeHue, oTpaxeHne, TPaHCMUCCUS

Kak 66110 OTMEYEHO BbiLLIe, KAXA0E TENO UCMYCKAET 3NEKTPOMArHUTHOE M3NYyYeHre Npu Temneparype
Bbille abconotHoro Hyns (0° no KenbBury = -273,15 °C).

YpoBeHb M3Ny4eHns, PUKCUPYEMbIA W3MEPUTENbHBIM NPUOOPOM, COCTOMUT M3 M3nyyeHus 0ObekTa
N3MEPEHUSI, OTPAXEHNS U MPOXOXAEHNS Yepe3 Hero BHELWHUX uanyyexuii. Cymma BCerga paBHSIETCS
100% mnm 1. MIHTEHCMBHOCTb M3Ny4eHIUs 3aBUCKUT OT KO3bPUMLMEHTA U3Ny4eHNs € MaTepuaa.

B wutore:

KoaddpuumeHT nanyyenums (€)
cnocobHocTb MaTepuana ucnyckatb MK nanyyenue.
KoagpdpuumeHt orpaxenus (R)

cnocobHocTb MaTepuana otpaxatb MK uanyyeHue; OH 3aBUCUT OT KayecTBa NOBEPXHOCTM U TUMa
Matepuana.

dakrop npoxoxpaeHus (T)
cnocobHOCTb MaTepuana nponyckatb MK-manyyenne; oH 3aBUCUT OT TONLLMHBI 1 TUNA MaTepuana. OH
YKa3blBAET Ha MPOMyCcKatoLLyto crnocobHocTb MaTepuana K UK nanyyexmio.

JlaHHble Tpu dakTopa umetoT 3HaueHnsa ot 0 ao 1 (uam ot 0 1o100%).

L OTpa)KeHme
ObbexT
U3MepeHus P> anyuetne
> TpaHcmuceus
Mpumeyanue:

Jins BbIbOpa KOPPEKTHOrO KO3dpuMLmMeHTa n3nyyenus, cM. naey 4.3 ,Jipyrue npakTuyeckue COBETbI M0

U3NyyaTenbHON crnocobHOCTH .
13



1.5 06beKT namepeHus

Mpm nto6oM M3mepeHn 06bEKT M3MEPEHMS AONKEH HAXOAMUTLCS HA MEPESHEM NaHe.
3apaya COCTOMT B TOM, YTOOBI TOYHO U BLICTPO ONPeaenuTb Temneparypy 00bekTa.

MHdpakpacHbIA CEHCOP BOCMPUHUMAET pasHble TUMbl 00LEKTOB (TBEPAbIE TeNa, XMAKOCTU UK rabl)
M3MEPEHNS N0 PasHOMY. 3TO 3aBUCUT OT CamMoro Matepuana u ero NOBEPXHOCTW, NO3TOMY, HaNpUMEP,
Temneparypa MHOTVX OPraHNYeCKMX NPOAYKTOB U3MepseTcs 663 NPUMEHEHNs creLvanbHbIX JeNCTBIN,
a MeTaibl, 0COOEHHO C OTPAXAIOLLMMI NOBEPXHOCTAMM TPEOYIOT CneLmanbHOA NoaroTOBKY
U3MepeHUsI.

Ecnun koadpduumeHT otpaxenns un ¢Gaktop npoxoxaeHus pasHbl 0, TO Bbl MeeTe naeanbHblii 00bekT
M3MepeHus, Tak HasbiBaeMblii “K3nyyatens YepHOro Tena”, uanyyatesnbHas SHepPrus KOTOPOro MOXET
ObITb paccumTaHa no 3akoHy uanyyenus lnaHka. MoeanbHoe TeNo AaHHOro TMNa UMEET KO3POULIMEHT
u3nyyeHms € = 1,

e Wsnyyarenb yepHoro Tena (UaeanbHblil M3nyyaTenb)

Mornowaet n nanyyaet 100 %. KoapduumeHT nanyyenuns € = 1.

y;

M.\ U3nyyenmne
e r—h
/\

Mornowexne
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Cxematunyeckas cTpykrypa U3ny4yarenb 4epHoro Tena:
B npupope Takux naeanbHbIX YCNOBUiA He cyllecTByeT. CTeneHy NPoXOXAEHNs 1 OTpaxXeHWs Bceraa

YepHas nonoctb

el puun |

T\ \ \\

MeTannuyeckoe/kepamuyeckoe
Harpes
Teno ——C) o

cynTaloTCcs nomexamm uamepeHusi. CoOTBETCTBEHHO, peasibHOE TEI0 MOXET ObiTb NPeACTaBAEHO
CXEMaTUYECKM Creayiowmm 0bpasom:

e PeanbHoe Teno
YacTb 13ny4eHns oTpaxaeTca unm NpoxoauT ckBosb Teno. KoapduumeHT nanyyerns € < 1.

- MNornouwenne
MornoLeHne /
,_\ T OtpaxeHue
\ TpaHcmucens
U3nyyeHne
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e Cepblit nanyyarennb (€ MeHbLue 1)

MHorwue Tena, CywecTByoLLME B Npupoze, HasbiBatloTca “Cepble nanydatenn”. OHu 061aaaioT TeMn xe
XapakTepucTukamu, 4to U Manyyarenb YepHOro Tena, TONbKO MHTEHCUBHOCTb M3nyyeHns Huxe. OHa
KOPPEKTUPYETCS HACTPOMKON KoabduumeHTa nanyyeHus. KoadbpuumeHT usnyyenus, Takum 06pasom,
9TO OTHOLUEHME MexAy “4epHOI” 1 “Cepoii” MHTEHCUBHOCTBIO M3NyYEHUS.

e LlBeTHOM M3nyyarenb

LIBeTHbIMM M3nyyaTensiMu1 Ha3blBalOTCS MaTepuarbl, A1 KOTOPbIX KOSPAULIMEHT U3NTy4EeHUs 3aBUCUT OT
[JIMHBI BOHbBI M TEMMNEpPaTypbl. 3TO 03HAYAET, YTO TAaKOe TENO UMEET PasHblil KOIGOULIMEHT M3NYYEHNS,
Harp. npu 200 °C v npu 600 °C. 310 OTHOCMTCA KO BCEM MeTannam. B naHHOM cnyyae Heobxommumo
ybeauThCs, 4To KOIPOULIMEHT M3NYYEHNS € ONPedenseTcs Npu NPaBuIbHOM U3MEPEHUM TEMMEPaTypbl.
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2. CtpykTypa UK nameputensHoro npubopa

2.1 Jlornueckas cxema

36.2 C°

KomneHcaums
. BbluncneHme

Temneparypbl

Yeunutenb

2.2 CeHcop

MK-neTekTop BKI. CEHCop

Tennosoe n3ny4eHue NvH3a
L] ] % L] e
' LR /111111
. LI
[ | L] L]
1 [} 1 (AN
1 1 ] 1|1
i r i il r
fFol i
NI | [ f
P f ] (]
[ I | P rr
T | | I | I
MUKpOCTPYKTYpa- JTanoHHas Temneparypa
TEPMO3NIEMEHTbI

|
.

WK-TepmMoanekTpuyeckoe HanpsxeHne
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2.3 Cxema ycTpoiicTBa U3MEPUTESIbHO CUCTEMDI

Knonku

Mpoueccop

JInH3a

Yeunutenn

CeHcop

Mpodunb TepmomeTpa testo 825

TennoBoe M3ny4yeHune KOHLEHTpUpYeTca bnarofaps n1H3e (B JaHHOM cnydae inHza Operens) u
nepenaeTcs Ha ceHcop. CeHcop TpaHCHOPMUPYET TEMOBOE M3MYYEHIE B ANEKTPUYECKOE
HarnpsXeHne, KOTOPOe MOBILLIAETCS YCUAKUTENEM U NepeaaeTcs B Mukponpolieccop. Mpougccop
CPaBHMBAET U3MEPEHHYIO TEMMEPATYpy C TEMMEPATYPOiA OKPYXAIOLLEi Cpe/ibl U BbIBOAUT NOKa3aHus
Ha aucnnei.

MPUHLMN M3MEPEHUst - ONTUYECKMUIA, NOITOMY IMH3A OMXHA BCeraa ObiTb YucTas U 683 NOBPEXAEHMIA.
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2.4 Kakue napametpbl BAMSIOT Ha pe3ynbTaT U3MepeHns?

a) 00beKkT nsmepeHus

e Temnepatypa 00bekTa U3MepeHus

o  KoaddpuumeHT uanyyeHns 0b6bekTa n3mepeHns

b) U3meputenbHbiit npubop

e XapakTepucTuka Temneparypbl npubopa(Touka CpaBHEHWS)
N3mepuTenbHbI Nprbop ONpeaensieT CAeaylowme 3HaqeHns:
SM = curHan, nonyyeHHbIiA 0T 06beKTa U3MepPeHUs

SU = curHan 0KpY)K3IOLI.I,6I7I TeMnepaTtypbl (o6biyHo paseH Temneparype MHCTPYMeHTa)

Ecnun nssecteH k0apduUUMEHT n3nyyeHus €, 70 apdekTUBHbIA curHan SW paccumTbiBaeTCs Tak:

SM - SU
W= ——— +8U

€

Temnepatypa 06bekTa U3mepeHns - 310 GyHKUMS onpeaeneHHoro adppekTmBHoro curHana SW:

T o6bekra namepenus = f (SW)

B n3meputensHom npubope Temnepatypa 00bekTa paccuMTbiBaeTcs M3 3GPEKTMBHOrO curHana SW
yepes GYHKUMIO NMHeapu3aLmu.
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3. KoapduumeHT nsnyyeHus

3.1 TununyHole k03P PUUNEHTbI 3NYy4YeHUs

e MpoaykTbl

Kak n BCe oOpraHuyeckue Matepuabl, MNULIEBLIE MPOAYKTHI WMEIOT XOPOLLYIO U3NyyaTesbHYI0
CMOCOOHOCTb M MO3TOMY HE BO3HMKAET HMKaKMX Npobnem npu M3MEPeHUM ux Temnepatypbl C
nomoupto UK TexHonoruu.

© [IpOMBILLNEHHOCTb

[vanasoH akcnnyatauum uamepuTesbHbIX Nnpubopos Testo (8-14pm)
e(id)
YepHbIii
1 |
L%y [ -
n,l M I s 6enas Gymara ApeBecuHa
i .y
j L]
H [
n.B_ ' B
: | wawmor |
)
0,4- f 1 -y 6 ‘
eyt STy amomvm pousa
} 5 0 it

0.2-

u e = - | xeneso, Bonbppam | ‘%

|
U 2 4 8 L 10 12 14 1! A[pm]
JLNVHA BONHBI

KosgpgpuumeHT uasny4ermns pasHbiX BOLOHENPOHNLIAEMbIX MATEPUAJIOB 3aBUCUT OT JUINHBI BOJIHbI
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[mana3oH akcnayaTaummu nameputenbHbix npubopoe Testo (8—14pm)

TEMHbIE HEMETAJITbI

CBET/IbIE HEMETAJITbI

*—-—P
I I
|

-~

BEPXHEE 3HAYEHVE my

okcua MeTanna ™

I
=

= HUXHee 3HayeHue

MeTaJibl

0 1 23 4 5 6 7 & 9 10 11 12 13 14 15
—_—

JInMHa BOMHBI

KoagppuumeHT nsnyqennss pasHbix MaTepuanoB 3aBUCHT OT J/INHBI BOJIHbI (CXeMaTNHECKOE
npescras/ieHne)

e MeTansb! 6enoro userta

MmeioT 04eHb ManeHbknin KOIpOULMEHT M3NyYeHns B auanasoHe ot 8 0014 um, 1 noatomy mx
Temneparypy TPYOHO U3MEpPSThb.

= TpebyeTcs NpUMEHEHWEe NOKPbITUIA, YBENMYMBAIOLLMX U3NYyYaTeNbHYI0 CNOCOOHOCTb, Hamp. Kpacka,

Mac/iiHas nNneHka unm camokneiowasca nnexka testo (Ne 3akasa 0554 0051), Ha 06bekT
n3mepeHnii. MoxHO n3mMepsTb KOHTaKTHLIM TEPMOMETPOM.

e OKkcuabl MeTannos

B naHHOW rpynne He CylecTByeT MOCTOSHHbIX nokasatenei. Koap@uuMEHT n3nyyeHns Haxoautcs
mexay 0.3 n 0.9, a Takxe CunbHO 3aBUCUT OT AJINHBI BOJHBI.

= Onpegenute nanyyarenbHyo CocOOHOCTb MOCPEACTBOM CPABHUTENLHOTO N3MEPEHUS KOHTAKTHBIM
TEPMOMETPOM WM NPUMEHMTE MOKPLITUS C OMPEAENeHHbIM YPOBHEM M3/y4aTesbHO CIOCOOHOCTH.
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e CeeT/ible HemeTanbl / TEMHbIe HeMeTaibl / NNACTUK / NPOAYKTI

Takne 06bekTbl, kak 6enas bymara, kepamuka, runc, APEBECMHA, PE3NHA, TEMHAs APEBECUHA, KAMEHD,
TEMHbIE KPacku, 06,1aaatoT KoaGOULMEHTOM n3nyyeHus npnbnanautensHo 0.95 npu annHe BOMHLI
BbilLe § um.

= BONbLUIMHCTBO OPraHNYECKNX MaTepUanoB (Hanp. NULLEBbIE NPOAYKTHI) 061aaaoT KO3GPULMEHTOM
u3nyyennsa npubnuautensHo 0.95. Moatomy, faHHas BENWMYMHA BBOAMUTCS B MPUOOPLI B KA4eCTBE
YCTAHOBKU MO YMOMYAHWIO MM NOCTOSIHHOM, Afs TOro, YTOObI M36exatb OLMOOK N3MepeHns 13-3a
HEeNpaBWIIbHOW (HEBHUMATENLHOMN) YCTAHOBKW 3HAYEHWUS U3Ny4aTesnbHON CnoCOOHOCTM.

BnusiHne ugeta Ha pe3ynbTaTt USMepeHus

CBeT/ible ¥ TEMHbIE HEMETAIbI HE 04EHb OT/IMYAIOTCA APYr OT ApYra no UX u3nyyarebHbIM
CMOCOBHOCTAM B Cily4ae YBENMYEHNUS [UMHBI BOAHbI. Hanpumep, He UMEET 3HAYEHMS], YEPHbINA, CUHWIA,
~PACHBIA UK OeNbIii LBET UMEIOT 00BLEKTbI U3MEPEHMS.

O6beKT n3nyyeHms, OKpaLLeHHbIV B benbiin ugeT ¢ Temnepatypoii ot +40 °C go +70 °C sbiaenset
CTOJ/IbKO )€ W3JTy4eHust, CKONIbKO W M3yyaTtesib YepHOro LBETa, Tak Kak WX TEMJIOBOE M3Ny4YeHne, B
OCHOBHOM, BbIAENSIETCA NPW AJIMHHBIX BOAHAX > 6 M (33 AMana30oHOM BUAMMOCTH).

CumTaeTcs, 4To Kak HeMETabl, TaK M NNACTVK, Pe3nHa 1 T.4. npu Temneparype 06pabotkm ot +50 °C
00 +300 °C n3nyyaioT 3HEpruio C WINHOI BONHLI 60/bLLE S M (rae KO3IOPULMEHT U3NY4EeHUs O4EHb
BbICOK).

Takasi xe cuTyaums ¢ MeTaiiamu, 0COOEHHO CO CrlaBaMu Xenesa, KoTopblie npu 06paboTke CabiLle
+650 °C BbIAENAOT N3NYYEHNE NPW MANON [IMHE BOHBI (1 BbICOKUM KO3POULIMEHTOM U3NTy4eHNS).
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3.2 BnusiHue Ha pe3ynbTaTbl U3MEPEHNA (NpUmepbl)
Mpumep 1:

06bekT namepenuns (nuuua, ceexesamopoxeHHas T= -22 °C)
KoadduupmeHt manyyenns = 0.92

MK n3mepeHmne npu Temneparype okpyxatolen cpeasl +22 °C
MpensapuTenbHO YCTaHOBNEHHBIA KO3dduumeHT nanyyernsa 0.95
Mokasanus UK nameputensHoro npubopa: -21 °C

T.e. Temneparypa, 0TobpaxeHHas Ha aucnnee npubopa, HekoppektHa Ha 1 °C
=> HE3HAYMTEJIbHO.
Mpumep 2:

O6beKT n3mepeHus (OKMCNEHHbIN naTyHHbiA nnct, T= +200 °C)
KoadpduumeHt nanyyenuns = 0.62

MK n3mepeHmne npu Temneparype okpyxatwolen cpeasl +22 °C
MNpensapuTenbHO YCTaHOBIEHHBIA KO3bduumeHT nanyyerus 0.70
Otobpaxenne UK nameputensHoro npubopa: +188 °C

T.€. Temneparypa, 0TobpaxeHHas Ha aucnnee npubopa, HekoppekTHa npubnus. Ha 12 °C
=> 3HAYUTENbHO

Pesynebrar:

ii'—':: Lo

e Yem Oonblue pa3HuLa MeXay TemnepaTypo 00beKkTa U3MepPeHns u
TeMnepaTtypou oOKpyxaiowien cpeabl 1 MeHbLLe KO3PPULMEHT U3NTy4eHus,
TeM Oonblue oWwnO0K U3MEpPEHUs B Cy4yae HENPaBUIIbHOTO 3HAYEHUS
Ko3a¢ppuumneHTa nsnyyeHums!

Mpu TeMnepaTypax Bbilue TeMnepaTypbl OKpyXaloLei cpeabl

e ECnu yCTaHOBNEH CIMLLIKOM BbICOKUIA KOIMPULMEHT M3NyyeHms, 0Tobpaxaemas
TeMneparypa n3mMepeHns OyaeT CAMILKOM HU3KOM.

e ECnM YCTAHOBNEH CAMLLKOM HU3KWIA KOIDPULMEHT M3nyyeHns, oTobpaxaemas
TeMneparypa u3mepeHns OyaeT CAMLLKOM BbICOKOM.

Mpu HU3KKMX TeMNepaTypax HUXKe TemnepaTypbl OKpyXaloLeil cpenbi

e ECnu yCTaHOBNEH CIMLLIKOM BbICOKUIA KO3MPULMEHT N3NyyeHus, 0ToOpaxaemas

Temneparypa n3Mepexust OyaeT CAMLIKOM HU3KOWA.
e ECnu yCTaHOBNEH CANLLKOM HU3KMIA KOSDDULMEHT U3Ny4eHus, 0Tobpaxaemas

TeMnepartypa u3mMepeHns OyaeT CAMLLKOM BbICOKOM.



3.3 Ta6nuua ko3¢ PMLUUEHTOB U3NTy4EHNS OCHOBHbIX MaTepuanos
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Marepuan Temneparypa €

AnOMUHWIA, CBETIIBIN IMCTOBON 170 °C 0,04
Acbect 20 °C 0,96
Acdanbt 20°C 0,93
Xnonok 20°C 0,77
Llement 25°C 0,93
CBWHeLl, cepblii OKUCTEHHBIi 20 °C 0,28
CBYWHeLL, CUbHO OKUCNEHHBIiA 20°C 0,28
Tonb (KpoBeNbHLI MaTepuan) 20°C 0,93
Jlen, rnaakuii 0°C 0,97
Jlen, HepOBHbIi 0°C 0,99
Xeneso, 06paboTaH. HaxaaKkom 20°C 0,24
Xeneso, CBET/IOE, BbITPABNEH. 150 °C 0,13
Xeneso, BbINNaAB/EH. 100 °C 0,80
XKeneso, nuctosoe 20°C 0,77
Xeneso, cnerka nopxasesLuee 20°C 0,61
)Xeneso, CubHO NOpXaBeBLLee 20°C 0,85
MaxoTHas 3emns 20°C 0,38
MoyBa, YepHas rnmHa 20°C 0,66
Mnutka 25°C 0,93
Tvnc 20°C 0,90
Crexno 90°C 0,94
3071070, NOAMPOBaHHOE 130 °C 0,02
Pe3uHa, xecTkas 23°C 0,94
PeanHa, markas cepas 23°C 0,86
[pesecuHa 70°C 0,94
lanbka 90°C 0,95
Mpobka 20°C 0,70
KopyHa, Haxaak (XecTkui) 80°C 0,86
TennooTBoz, TEMH. aHOAMPOBAH. 50 °C 0,98
Megpb, noTyckHeBLLas 20°C 0,04
Mefb, C OKCUAHOI NEHKOI 130 °C 0,76
Mezb, NoAvpoBaH. 20°C 0,03
Megb, TeMHasi, oKkcuaHas 20°C 0,78
Mnactuk (113,11, NBX) 20°C 0,94
Jluctea 20°C 0,84
Mpamop, 6enbiit 20°C 0,95
MWuH. nokpbITUE Kpackoi 100 °C 0,93
JlaTyHb, OKcuaHas 200 °C 0,61
NATO-3eneHbiit 50 °C 0,85
Bymara 20 °C 0,97
Papdop 20 °C 0,92
LLndep 25°C 0,95
YepHas kpacka (maToBas) 80°C 0,97
LLlenk 20°C 0,78
Cepebpo 20°C 0,02
CTab (TepM006PaBOTaH. MOBEPXHOCTH) 200 °C 0,52
Cranb, okcugHas 200 °C 0,79
InuHa, 060XKEHHas 70 °C 0,91
MBepTMpoBaH. kpacka 70 °C 0,94
Boga 38°C 0,67
Kupnny, Meptens, Wrykatypka 20°C 0,93
benbiit LyHK (OkpaLueH.) 20°C 0,95
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4. MpMeHeHUs U NpaKTuyeckue COBETbl

4.1 UcTtouHuk owmnbku/Henonapku/komneHcauusa UK namepurenbHoro
npubopa

e BaugHue BHewHUX ¢pakTopoB (Momex) Ha
pe3ynbTaT MUSMepeHus

Mpy BECKOHTAKTHOM M3MEPEeHUM TeMNepaTypbl, B A06aBNEHE K BIMSHUIO TUNa MaTepuana 1
COCTOSIHUSI €ro NoBepxHoCTy, nyTb nepeaadun UK curHana mexay npubopom 1 06LEKTOM U3MEPEHUS
TaKKe MOXET MOB/MSTb HA PE3YNbTaT MMEPEHMS.

Momexu,
Mpun6op Hanp. nbinb, Nap u T.4.
U3MepeHuns = /
AN
|l 06bexT

\ U3MepeHus

AL p

) v

Avana3son UK namepenus

Momexu BkNiovaloT B cebs, Hanp.:
—YacTuupl nbian 1 rpssu

— BnaxHocTb ([oxap), nap, rasbl

Cm. Takxe atmocdepHble okHa (Inaga 1.3).
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e HenpaBunbHO yCTaHOBNEHHbIA KO3IDOULMEHT U3NTYYEHMS MOXET NPUBECTU K
3HayuTeNbHbIM OLIMOKaM namepexus (cMm. 4.2).

¢ [locne namepeHus TemnepaTtypbl K3MmepUTeNbHbI NPUOOP OKa3biBaeTCs
HEeHaCTPOEHHbIM Ha HOBYIO TemnepaTtypy (Touka CpaBHEHUS) — BpeMS HaCTPOWKU, CM.
B PYKOBOACTBE N0 3KcnnyaTauuu. JlaHHblil GpakTop MOXET NPUBECTU K 3HAYUTESIbHBIM
ownbKam n3amepeHus, BOHUKAIOT Takue Xe npo6siembl, Kakue 1 Npu MCNoJIb30BaHUM
YCTPOMUCTB C TEPMO3JIEMEHTOM.

= PekomeHayeTcs xpaHuTb Nprbop B TOM MecTe, rae byaeT Npom3BoaMTLCS U3MEPEHUE
Temnepartypbl! 310 No3sonuT Bam n3bexarb Npobnembl ¢ BpeMeHeM HaCTPOKK npubopa (Ho:
cobniopaiite pabouyyio Temneparypy npubopal).

e UK usmepeHune sBngeTca oNTM4ECKUM U3MEPEHUEM:
= [/ NMONYY4EHNS TOYHBIX JAHHBLIX U3MEPEHWiA PEryNSpHO NPOU3BOAUTE YUCTKY JINHSbI.

— He nposoauTe n3mepeHna 4epe3 3atyMmaHeHHble NMMH3bI, HAaMnp. 13-3a napa.

e UK usmepeHune sBnseTca NoBePXHOCTHbLIM U3SMEPEHUEM:

=5 €C/M Ha MOBEPXHOCTU 00bEKTA U3MEPEHIUS UMEETCS TPs3b, Mbllb, UHEN U T.M., TO byaeT

N3MepSATLCS TeMNepaTypa TONbKO BEPXHEro C/osi MOBEPXHOCTY, Hanp. Temneparypa rpssu.
MoaTomy nepen n3MepeHusaMn yoeamTech, YTo NOBEPXHOCTb 0ObekTa yncTas !

= He nposoanTe N3MepPeHNa rnpmn BOSHUKHOBEHNN NMOMEX CUTHAIY.

e PaccrosHue mexpy UK namepurenbHbim npu6éopom u 06 bEKTOM M3MeEpeHus
C/IMLLKOM BbICOKa, T.€. TO4YKa 3aMepa 6onbLie, 4eM caM 00beKT namepeHus. B aTom
cny4yae, HeoOX0AUMO NPUAEPXUBATLCSA CNEAYIOLMX CXEM TOYEK 3amepa,
0TOOpaXaloLWMX COOTHOLLIEHNE PACCTOSAHMIA U3MEPEHUS:

D Touku 3amepa Mm

D16 D170

testo  825-T2/-T4
826-T1/-12/-13/-T4

PaccTosiHue namepeHusi K Touke 3amepa 3:1

26 PacCTosHME U3MEPEHMS MM




10:1 KoadpuumeHT BU3MpoBaHus

1000 Mm

2000 mm

5000 mMm

2 nasieprlx nyya ons MeTku
| TOYKM 3amepa |

D 516 mm
Dzww__-.----'l'.-‘-.l
D116 MM, _ o= i1
D 16 Mmm DSGMM_.-'Tfl--- i |I | |I
=== [ | I
- [
L 1 Nia3epHBIA Myd ans | |
-l |METKI TO4KY 3amepa
"-__'._L'_ | | | |
- - - | [
500 MM | TeeelAd |I |
1000 Mu TTteeellM)
2000 Mm ,_l"
5000 Mm
D 433 mm

2,5:1 KoadppuumeHT BusampoBaHus

Manas Touka 3amepa 2 MM,

PacctosiHue 25 mm
D 16 mm

MM
500 mm

- T
|
|

1000 mm

/| D390 wm

D 190 mm |

2000 MM \l

'3

III D 792 mm

30:1 KoagpdpuumeHt BusnpoBanus

testo 830-T1

testo 830-T2

testo 830-T3

testo 830-T4

27



W3mepenune Ha pniMHHOM ¢oKyce

D 20 v D 16 mm __DI:}OMM' -7 d-llTlll
LY }1 }
-_ '\—\.'ui!_
- |

5000 mm

D 279 mm

D130wm__ - =" ) Ilnlnll

10000 mm |

W3mepenune Ha kopoTkoM dokyce

D 263 mm —

.

D 20 DISIMM == Fh
]

Dimm _ - F"l;"‘- i |
=-l_h |

S ] !

Sy

1000 mm

2000 MM

D 543 mm

—_ -Fllﬂ';
||
|

BaxHoe npumeyaHue o0 pasmepe Touku 3amepa!

[varpammbl Touek 3amepa, OToOpaxaemble B PYKOBOACTBAX MO 3Kcniyaraumu npubopos, 0ObIYHO
FOBOPSIT O TaK HA3blBAeMOii Touke 3amepa 95%; ato 03HayaeT, 4To 95% 3Heprum, KOHBEPTUPYEMOIA B

CeHcope, BbIXOOMUT U3 AAHHOro guana3oHa.

OpnHako, BBMAY HENOCTATOMHON YETKOCTM OTOOPaXEHWs, AMana3oH, KOTOPbI BAMSIET HA pe3ynbTar

N3MepeHust (aaxe HEMHOr0), Ha camoMm Jiene, 6onblue.

Heobxoanmo ybeamThesl, 4T0 0OBLEKT N3MepeHns Bceraa Oonblue, YeM TOYKa 3amepa, As TOro YToObI

n36exaTtb HEXENaTeNbHbIX BAMSHUIA Ha Pe3ynbTaT U3MepeHus.

Yem Gonblue pasHULa B Temnepatype Mexay OObekTOM M3MEpeHWs M OKPYXaiolleil Cpemoii, Tem

OOnblLE BNMSHWE HA PE3yNbTaT U3MEpPEHMSI.
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4.2 PewueHne pa3HO0Opa3HbIX U3MepPUTENbHbIX 3a4ay

® M3MepMT9ﬂbele 3aAa4yun - NpocCTbie B pelueHnun:

N3mepeHne TeMnepaTypbl BCEX HEMETAIIMYECKUX KOMIMOHEHTOB W MOBEPXHOCTENA, OPraHNYecKmx
MaTepuanoB, Takux kak Kpacku 1 kpacutenu, bymara, nnacTuk U pesuHa, ApeBecuHa, CUHTETUYECKNE
MaTepuansl, NPOAOBO/LCTBUE, CTEKNO, TEKCTUNb, MUHEPabl, KAMEHb W T.[.

[ing namepeHus Temnepatyp 06LEKTOB AAHHON rpynnbl HET HEOOXOAMMOCTY NPUHUMATL CrieLMaNbHbIE
Mepbl. KO3hOULMEHT U3Ny4eHUs I0CTATONHO BbICOK, 00bIYHO NpubnuautensHo 0.95, n He U3MeHsieTcs
B TEMMepaTypHOM [Mana3oHe.

® MsmepuTeanble 3a4a4yu - CNOoXHbie B PeLleHUun:

N3mepeHne Temnepatyp MeTaioB C SPKMMM OTPaXaioLLMM NOBEPXHOCTSMIA, U3MEHEHUEM CTPYKTYPbI
MOBEPXHOCTH, Harp. U3-3a PXaBYHbI.

Pewwatb AaHHYI0 N3MEPUTENBHYIO 33734y HE0DX0AMMO, TONbKO COONIOAast CrieumanbHbIX YCNOBUIA.
KoadpduumeHT nsnyyeHms U3BECTEH TOJbKO Ha ONPEAENeHHOM LWMPUHE CNEKTPa CUrHania.
3HaueHUs U3Ny4eHns Manbl U KONebIoTCS B 3aBUCUMOCTH OT AMana3oHa Temneparyp.

= B T1om chy4ae ecyin HeBO3MOXHO M3MN0JIb30BATb KOHTAKTHbIE TEPMOMETPbI, TO MPK OECKOHTAKTHOM

M3MEPEHUM TEMNepaTypbl K 00bEKTY U3MEPEHUS CNeayeT NPUMEHSTb CrieLmanbHble NOKPLITUS,
TakKue Kak Hanp. kpacka, MacnsHas nneHka, Ui CaMokeioLLascs NNeHka ¢ onpeaeneHHo
U3nyyaTenbHoOW CNOCOOHOCTHIO.

® MsmepuTeanble 3aAa4yu - peleHue npu ycnosusx.:

MaroBas NOBEPXHOCTb METAJIJIOB 1 NMPO3PAYHbIE MNJIEHKN.

InddepeHupmaums fomkHa NPOBOANUTLCS B 3aBUCUMOCTM OT TOr0, Kakum 00pa3omM Heobxoammo
PeLnTL U3MEPUTENIbHYIO 3aMa4y.

= Onpenenute KO3POULIMEHT U3NYYEHUS C NOMOLLIO KOHTAKTHOrO TEPMOMETPA UMW NPUMEHUTE
creLyanbHble MOKPbITUS C ONPeeNeHHON U3Ny4aTeNbekoit CroCOBHOCTLIO.

Mpumeuanue:

OueHb BaXHO, Y4TOObI CAMOKJTEIOLLIASCS MNEHKA MOrJIa JIerko Nornowars Temneparypy oobekta
M3MEPEHNS; 3TO rapaHTMPOBAHO B Cly4ae NPUMEHEHMs C 0ObEKTaMU C XOPOLLIEI TEMNOEMKOCTbIO
(bonblLuas Macca) 1 XopoLUen TePMONPOBOAVMOCTbIO, HAMp. MeTanamMu.
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1 WU3mepenus Ha TpyGonposopax u3
nBXx

— Temnepartypa npubnua. +25 °C
— KoadduupmeHt usnyyenns nnactuka 0.84.

WpeanbHo ans texHonorun UK namepenus.
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2  W3mepeHue Ha KOXYXe U3 JKEHOro
Xenesa

— Temnepatypa npubnus. +38 °C

— KoapduumeHT nsnyyeHusi nyxeHoro NMCToBOro
xenesa 0.05

[pyMeHsTe NOKpPLITUE, YBENNYMBAIOLLIEE
WU3Ny4aTeNbHYI0 CNOCOBHOCTb, HANP. Kpacky uam
CaMOKJICIOLLYIOCS MIEHKY, UK NPOBOAUTE
M3MepeHUs KOHTaKTHbIM TEPMOMETPOM.

Mpumeyaue: Mcnonbayiite nprbop ¢ manon
TOYKOVA 3amepa, ¢ OONbLIKM PACCTOSHUEM W
BCTPOEHHbIM KOHTAKTHbIM TEPMOMETPOM
(KOMOUHMPOBAHHbIN U3MEPUTENbHBIA NPUBOP
Hanp. testo 845, 830-T4 nnu 825).




3 W3mepeHUs HAa OLIMHKOBAHHbIX
BbIX0ZaX BO3AYXOBOAOB

— Temnepatypa npnbnus. +24 °C
— KoadduupmeHt nanyyenms umnka 0.23

MprMeHNUTe NOKPBITUE, TaKoe Kak Kpacka unm
CaMOKIEIOLLIASCS NIEHKa UM UCNIoNb3YiiTe ans
CPaBHEHMUSI KOHTAKTHbIA TEPMOMETP.

Mpumeyanue: Boibupaiite KOMOMHMPOBAHHBIN
N3MEepPUTENbHBIN NPUBop

4  WUsmepenus npu yknaake acdanbra
— Temnepatypa npubnus. +24 °C
— KoaddpuupmeHt uanyyenms acdansta 0.93

N3mepeHus nposoasTcs 6es npobnem.

O  W3amepeHne Ha KNPNUYHOIA CTEHE
— Temneparypa npnbnus. +21 °C

— KoapduumeHT nsnydenuns kupnuya, (KpacHbli)
0.93

N3mepenuns nposopaTcs 6es npobnem.

6 W3mepeHus Ha BbITKKAX
(oKpaLueHHbIX)

— Temnepatypa npubnus. +24 °C

— KoapduumeHT nsnyydenmns umHka (OKpaLeHHbIn)
0.96

N3mepeHus npoBoasTca 6e3 npobnem

7 WN3MepeHMs Ha 3NeKTPUYECKUX
BbIKJTIOYaTEeNngax

— Temnepartypa npubnu3. +20 °C
— KoaddpuupeHt nanyyenms 0.85

N3mepenuns nposopaTcs 6es npobnem.

ii—'.:-_ 112

8  W3mepeHnue Ha INEKTPUHECKNX
wkadax (KoHTaKTopax)

— Temneparypa npubnus. +74 °C

— KoadbduumeHt nsnyyenns nnactmka 0.92

BHumaHwve: U3mepeHune npoBoauTe Ha
MOBEPXHOCTU MNACTUKA, a He Ha MeTane!

9  W3mepeHnus Ha kopnyce NOALWIMNHUKA
(okpaLueHHoro)

— Temneparypa npubnus. +68 °C

— KoadpduupmeHt nanyyenns yepHoi kpacku 0.93
N3mepenns npoBoasTca 6e3 npobnem.

10 W3mepenus Ha nnacTMHe papmnatopa
3NEeKTPUYECKOro MOTopa
— Temnepartypa npuonus. +50 °C

— KoaddpuumeHT usnyyenmns 3eneHon kpacku 0.93

N3mepeHus nposoadTcs 6e3 npobnem.

11 Wamepenus nponykToB Ha
X0JIOAUJIbHOM KOHBEMpe

— Temnepatypa nputnus. +8 °C

— KoapduumeHT nsnyyveHmns nuiLeBbIx NpoaykToB
0.95

N3mepeHus nposoadTcs 6e3 npodnem.

31




— ii—t 1

12 WUsmepenus Ha TennooGMeHHMKaAX 17 WNsmepenus Ha pnyopecLeHTHbIX
— Temnepatypa npubams. +10 °C flamnax
— KoadduumeHT nanyyeHns KOHOEHCHP. BOAbI — Mpu Temnepatype +42°C
0.93 — KoadduupmeHT nanydennsa crekna, rnaakoro
0.92-0.94

Mpumeyvanue: Vi3amepeHus yepes koHAeHcAT
WIN MPUMEHEHWE MOKPBITUS C BbICOKOM N3mepenns npooasTca 6e3 npobnem.
W3Ny4aTeNbHOI CNOCOBHOCTHIO.

13 Mamepenns na Gnoke psurarens 18 W3mepenus Ha okpaLueHHbIX Tpy6Gax

— Temneparypa npu6nms. +100 °C _ Temneparypa npu6nus. +10 °C

— KoapduumeHT nsnyyeHns antoMuHus, CUnbHO

— KoadpduupmeHT nanyydenns ronyboii kpackun 0.94
okucnexHoro, 0.2

N3mepenns npooasTca 6e3 npobnem.
[puMeHsiiTe B Ka4eCTBe NOKPHLITUS MACNSHYIO Win

CaMOKJTEIOLLYIOCS MEHKY, Tak yTobbl € > 0.9.

19 W3mepeHus Ha OLMHKOBAHHBIX

14 WamepeHnus Ha ycTaHOBKe BbIXOAAX BOSIYXOBO/0B

OXJIAXAEHUS
. — Temnepatypa npubnu3. +38 °C
— Temneaptypa npnbnam3. +36 °C
— KoaddpuumeHT nanyyequs umHka 0.23

— KoapduumeHT manyyeHms OKpaLLEeHHOro nMcTa
[puMeHMTE NOKPbLITUE, TAKOE KaK Kpacka uiu

meTtaina 0.92 )
CaMOKJTEIOLLAACS MNEHKa UK UCTIoNb3yiTe Ns
Wameperus nposoaaTcs 6e3 npobrem. CPaBHEHNS KOHTAKTHbII TEPMOMETD.
15 WamepeHus Ha WwMHaX aBTOMOGUNS Mpumeyanme: Bbibupaiite KOMOMHMPOBAHHBIN

M3MEpUTENbHBIA Nprbop
— Temneparypa npubnms. +40 °C

— KoaddpuupmeHT usnyuenns markoi pesutbl 0.86
20 W3mepeHnus Ha TpaHcpopmatope
N3mepenna npoBoasTcs 6e3 npobnem.
(okpalwueHHOM)
16 Usmepenus Ha BLIXOAAX AYXOBbIX

— Temneparypa npubnus. +70 °C
wkagos

— KoapduumeHt nanydeHmns kpacku
TpaHcdopmaropa 0.94
— KoaddpuupmeHT nanyuenns ramHbl, 06xur. 0.91 WamepeHust npoBoasiTest 663 npobiem.

N3mepeHus nposoasTcs 6es npobnem.

— Temneparypa npuénus. +70 °C
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Mpumepbl NpUMeHeHuN:

CekTop “MpoMbILNEHHbIX NPUMEHEHUIH”

® BhisiBNIeHMe Ype3MepHO BbICOKMX TemnepaTyp Ha
pacnpeaenuTesNbHbIX WUTaxX, U3MepeHUus Ha
3NeKTPUYECKMX CXeMax, Hanp. pesucTopax,
TPaH3UCTOPAX, 3NIEKTPOHHBIX CXEMaXx U T.J,.

MpumeyaHne no NpUMeHeHMIo:
. — Touka 3amepa / PaccTosiH1e n3mepenms

- — lpoBoauTe U3MEPEHUs HE Ha APKMX MOBEPXHOCTAX (OHM
OTPaXaloT TeEMNepaTypy OKPYXaloLLei cpefbl), a Ha niacTuke ¢
€-ycTaHoBkoi 0.95.

Mpumeuanue:

Tpebyetca MK nameputenbHbiii npubop ¢ Manon TOYKON 3amepa
(Hanp. testo 845-1, testo 830-T3).

©® l3mepeHune TeMnepaTypbl B CUCTEMAX OXNTAXAEHUS
MpumeyaHue NO NPUMEHEHMIO:
— Touka 3amepa / PacctosiHue namepexus

— [poBoguTe n3MepeHns Ha NOBEPXHOCTAX C BbICOKOA
M3Ny4aTeNbHOM CNOCOOHOCTLIO (Hanp. OKPALLEHHbIX
MOBEPXHOCTSX)

Mpumeuanue:

MpumeHsaitTe nprubop U3MepPeHUs C Masoii TOYKOIA 3amepa Ha
OONbLIOM PACcCTOSHUMN C QYHKLIMEN KOHTAKTHOrO TEPMOMETPA
(Hanp. komnnekT testo 830-T4 nnn 825-T4).
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® [poBepka U perucTpaums faHHbIX
TemnepaTypbl Ha reHepaTopax ¥ NpUBoOAaXx,
IAn3enbHbIX 6/10KaxX, BbIMYCKHbIX
KOJINeKTopax.

MpumeyaHue No NPUMEHEHMUIO:
— Touka 3amepa / PaccTosiHue namepeHus

— [lpoBoauTe U3MepeHNs Ha NOBEPXHOCTSIX C
BbICOKOM M3My4aTebCKOi COCOOHOCTbLIO MK Hanp.
MOBEPXHOCTAX MOKPLITbIX MACASIHHOW MNIEHKOA.

Mpumeuanue:

[puUMeHsIATE M3MEPUTENbHBIA NPMOOP C MaNoi TOUKOIA
3amepa Ha 60N1bLIOM PACCTOSIHUM U C PYHKLMEN
KOHTaKTHOro Tepmometpa (testo 830-T2/-T4, 845).

©® KoHTposib TeMnepaTypbl Ha PeNbCOBbIX TPAHCNOPTHbIX
cpeancrtBax, Hanp. “OnpepeneHue neperpesa
KOJNIeCHOi1 OyKcbl” Yyepe3 u3amepeHue TeMneparypbl
NOKPbLITUS OCH.

Mpumeuanue:

MpuMeHsIATe M3MEPUTENbHBIA NPMOOP C Manoi TOUKOI 3aMepa
Ha 6onblOM paccTosiHum (testo 830-T2/-T4, 845).
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CekTop “OTonneHue, BEHTUNSALUS U XONIOAUIIbHbIE CUCTEMDI”:

©® KoHTpob TeMNnepaTypbl Ha BEHTUISLMOHHDIX BbIXOAAX.

Hpumeqal-me K NPUMEHEeHUI0:

— poBoaunTe n3mepeHne He TemMnepartypbl BO3ayxa, a
Temneparypbl BEHTUNALMOHHBIX PELIETOK.

— He n3mepsiite Temneparypy 6€CLBETHbIX MET/IJIOB.

— He npoBoauTe 13MepeHus CO CAMLLKOM Maioro paccTosHus OT
TOYKM 3amepa.

® KoHTponb Tenyionepesayy B NOMeLLeHUsX.
MpuMeyaHue K NPUMEHEHMUIO:

— M3mepeHns npoBoasTcs Ha 06051X, APEBECUHE, LUTYKATYPKE,
OKpALLEHHbIX pamax OKOH U CTekIe, TaK KaK JaHHble
MaTepuanbl UMEOT 13nyyaresbHyo cnocobHocTb Mexay 0.9 n
0.95.

— W3mepsiite TeMnepaTypy HEMOKPbITbIX METANNMYECKMX PaMOK
KOHTaKTHbIM TEPMOMETPOM UNW NPUMEHSIATE cneumanbHoe
MOKPbITUE, YBENNYMBAIOLLEE M3NY4aTENbHYIO COCOOHOCTD.

Mpumeyanue:

Boibupaitte namepuTtenbHbiii NpUbop ¢ Manoi TOYKOiA 3amepa 1
OONbLIMM PACCTOSIHMEM, C DYHKLIMEN KOHTAKTHOTO M3MEPEHNS,

Hanp. KOMOMHMPOBAHHbIN M3MepUTENbHbINA Npudop (testo 830-

T2/-T4, 845).

® KoHTponb TeMneparypbl TEMJIOU30NALUN B
NOMeLLEeHUMN.

MpumeyaHue K NPUMEHEHUIO:
— He u3amepsiite Temneparypy 6eCLBETHbIX METANIOB.

— [poBepbTe pasHble KOAPPUUMEHTbI U3NYHEHNS.
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O6wwme cepbl NPUMEHEHUIA
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® lnq 3awWmThbl OT OTHY
MpumeyaHme K NPUMEHEHMIO:

— He npoBoauTte U3mepeHns Ha Bepsix U3 BeCLBETHBIX
MeTasoB.

Mpumeuanue:

~ Micnonbayiite KOMOMHMPOBAHHBIA M3MEPUTENbHbIV NPUBOP

(Hanp. komnnekT testo 830-T2 nnn 825-T4).

® BhicTpble U3MEpeHUs TemnepaTypbl Nnpu
CTPOUTENLCTBE AOPOr Ha OTKPLITOM BO3AyXe.

MpumeyaHne K NpUMEHEeHUIo:

— Obpatute BHAMAHME Ha Pa3peLLEHHYI0 pabouyio

Temneparypy npubopa
— Touka 3amepa / PacctosiHue namepeHus

— [Npnbop aonxeH ObITb HACTPOEH Ha Temneparypy
OKPYXaIoLLEen cpefpl.

— Tonbko M3mepeHue TemnepaTypbl MaTepuanos ¢
BbICOKOM M3MyyaTenbHON CNOCOBHOCTbIO, Hanp.
“xonopHoe paccesHHoe HebecHoe uanyyexne” npu -
50...-60°C aBnseTca nomexoii n3mepeHus. BoamoxHa
3almMTa OT M3NYYEHNUS C MOMOLLIbIO 30HTA.

Mpumeyanue:

MpuMeHsiATe NPUBOP N3MEPEHUS C MaOii TOYKON 3amepa
Ha OOMbLLIOM PACcCTOSHAM C BYHKLMEN KOHTAKTHOTO
TepMoMeTpa.



® [lpu MHCNEKUUM TemnepaTypbl NULLEBbIX NPOAYKTOB
MpumeyaHne K NPUMEHEHMIO:

— BeCKOHTaKTHbI Ccnocob NPUMEHSETCS NPU U3MEPEHUM
Temneparypbl MOBEPXHOCTH.

= B C/lyyae KpUTMYECKUX 3HAYEHMIA, NPOBEPSIATE OaHHbIE C

MOMOLLbIO KOHTAKTHOrO TepMOMETpa!
— Touka 3amepa / PacctosiHue namepeHus

— [Npnbop aonxeH ObiTb HACTPOEH HAa TEMNEPATYPY OKPYXAtOLLEN
cpeqbl.

— WpeanbHoe paccTosiHue Mexay nprbopom v npomykTamm /
YNakoBKoii - 1—2 ¢cM (¢ 3:1 onTuKOiA).

— Ecnvm npomyKThl MOMELLIEHBI B KAPTOHHBIE KOPOOKM, OTKPONTE
KOpPOOKY 1 N3MepsiTe Temneparypy ynakoBKU.

— [pu n3mepeHn NPoayKTOB, 3aneyaTaHHbIX B MIEHKY
n3mepsieTcs Temneparypa nneHku. Tem He MeHee, NpoBoanTe
N3MepeHnsl B MECTaX HENoCpeACTBEHHOTO KOHTAKTa MIEHKN C
NPoAyKTaMmMu.

— He nposoaute n3mepeHuns npu BO3HUKHOBEHWM MOMEX.

Mpumeyvanue:

Bbibupaiite KOMOMHMPOBAHHBIA M3MEPUTENbHBIV NPUOOP (Hanp.
komnnekT testo 830-T3 nnun 826-T4)
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Kopotko o apyrux cdpepax npuMmeHeHusIX:

e YCTaHOBKA TOYKM KOMMYTaLMM OUMETANIMYECKMX YCTPOMCTB Yepes N3MepeHue Temneparypbi
NBUXYLLIEr0 BHYTPEHHEr0 f3bl4ka B TEMNIOBOM NOTOKE.

° MOHVITOpI/IHF TeMneparypbl B CUCTEMAX OTOMJIEHUS, OCYLLKK 1K npoLecce NaMNUHUPOBAHUS.

e /3mepeHune TeMnepaTypbl IBUXYLLMXCA PE3UHOBIX LUIMH 3arPy)XEHHOro TPaHCTIOPTHOrO CPe/CTBa.
MOHUTOPUHI HEBEPHOIA TEMNEPAaTYPbl MaTepuana 13-3a HepaBHOMEPHOTO Harpesa.

e /I3mepeHne TemnepaTypbl B NPOLIECCAX OCYLLKM 1 AedopmaLymn Npu NpoM3BOACTBE NacTMKa.
e /I3mepeHus TemMnepaTypbl B MEAULIMHE NPW AUArHOCTUKE W TEPANEBTUHECKOM KOHTPONE.

e O6HapyxeHue yTeyeK B OTANEHHbIX IMHWSAX OTON/EHUS MYTEM U3MEPEHUS YBENNYEHUS
TEMnepaTypbl MOBEPXHOCTY MOYBbI.

4.3 [ipyrue npakTtuyeckue COBETbI:

¢ UK usmepurenbHoie npubOpbI:

MnacTmaccoBblie BONOKHA U NPOBOAA

TPYyOHO U3MEPUTb MMPOMETPUYECKN, TaK KaK 00bIYHO OHM O4EHb TOHKME, TEM CaMblM MEHbLLE, YEM
none n3MepeHnd n MOryT BbiCKaJ1b3blBATb K3 NMOJIA U3MEPEHUA BBMUAY HETOYHOIO yKa3aHus Ha HUX.

= W3MepsItoTcs ¢ NOMOLLBIO: YaCTUYHO PUKCUPOBaHHBIMK NprUbopamu, MHaye noTpedyercs

MPUMEHEHNE cneupanbHbIX NPUOOPOB, HE U3MEPAOTCS C MOMOLLIbIO M3MEPUTENbHBLIX NPUOOPOB
Testo.

MpupoaHbie 00bEKTbI

Ha OTKPbLITOM BO3AyXe, Takue Kak BoAa, KamMHK, M04Ba, NecoK, PacTeHns, AePEBO U T.4. UMEIOT
koadpduumeHt nanydequs mexay 0.8 n 0.95 B cnektpanbHOM ananasoHe mexay 8 n 14um. Ecnm
N3MEepeHUst NPOBOASTCS HA OTKPLITOM BO3ayXe, HE0OXOAMMO NMPUHSTb BO BHUMAHME “XONOAHOE
paccesiHHOe HeOECHOe U3MyyeHne” B Cily4ae Maloii n3nyyatenbHon crnocobHocTu. [laHHoe
“oKkpyxaroLLiee nanyyeHme” JoMKHO ObiTb 6M3KKUM K TeMMepaType Bo3ayxa. IT0 AOCTUraeTCsl 3aLmUTOl
OT MELLIAIOLLErO M3NYYEHMsl, Hanp. C MOMOLLbIO 30HTA Haf, TOYKOIA 3aMepa.

= W3mepsiotcs ¢ nomowbio UK nameputensHbix nprbopos Testo.
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Crtekno u kBapy,

UMEIOT BbICOKMI KO3P ULMEHT nanyyeHus npnbnma. 0.95 1 0.98 npu anmue BonHbl Gonblue 8um. He
nponyckatoT VK nanyyenue, 1.e. U3MepsieTcs Temneparypa OKOHHOIO CTeKNa.

= U3mepsiotcs ¢ nomoLubio UK nameputensHbix npubopos Testo.

MnacTuk

n3mepsercsa B auanasoHe temnepatypsl o1 +20 °C go +300 °C Bo Bpems NpoLeCCoB OCYLLKM U
aedopmaLmu, Hanp. NPeccoBaHNs, KanaHapPMPOBaHNS, ryOOKOIA BbITSXKM U T.4. KoadduumeHt
M3NYYEHWUS NPAKTUYECKM BCEX NnacTMaccoBbix napenuii paseH ot 0.8 1o 0.95 u, noatomy,
Temneparypy Matepuana nerko U3mMepuTb.

= W3mepsiotcst ¢ nomowbto UK nameputensHbix nprnbopos Testo.

Mpo3payHbie NNeHKU

NpK ONPEeaENeHHON ASIMHE BOJHbI CYLLECTBYET XapaKTEPHbIA AMana3oH NOrmoLLEHNS, NPU KOTOPOM
dakTop npoxoxaeHus peanbHo Man. IMpu manom koadpduumente otpaxenus (0.05...0.20),
u3nyyarenbHas CnocOOHOCTb O4eHb BbiCOKas. Cnemyer 0TMETUTb, YTO CTeneHb MPOXOXAEHUS U
KOSDPULIMEHT M3NTY4EHNUS 3aBUCST OT TONLLMHBI MNEHKU. YeM TOHbLLE NEHKA, TEM HUXE KOIPPULIMEHT
n3nyyeHusi. ToHKue nneHku 06bi4HO nponyckatoT MK uanyyeHne, no3Tomy NnpumMmTe BO BHUMaHWe
BHELLHWE U3NYYEHUSI.

= W3mepsiotcs ¢ nomowwbto UK nameputensHbix nprnbopos Testo.

lFopsiume rasbl M OroHb

ABNAIOTCA “06bEMHBIMU U3Ny4aTENSIMM SHEPTU C BHIOOPOYHBIMM CBOCTBAMM M3Ny4eHns”. 30ECh PeYb
HE MIET 0 TOUKE 3aMepa, Tak Kak 3HAYEHNE CPedHen TeMnepaTypbl HE0OX0AMMO ONpeaensTb, NPOBOAS
M3MEPEHNS 00N1aCTI BHYTPM MaMEHM OrHsl. Ha faHHOe 3HaueHre 3a4acTyio BAUSET CTEHKM Neyn uam
rasbi.

OroHb 1 ropsiume rasbl, TakKe Kak U NPo3padHbie Matepuabl, M3Ny4aloT SHEPTUIO B ONPEAENEHHbIX
CMEKTPasbHbIX A1ana3oHax, Hanp. B avanasoHe okono 4.3um (CO, ananason).

= W3mepsa10TCs ¢ NOMOLLBIO CneLanbHbIX MPrbopoB.
= He n3mepsiorcs ¢ nomouubto UK nameputensHsix npubopos Testo.
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e MoBepka U kanubpoBka

Jing nosepku 1 KanubpOoBKM NUPOMETPOB M3MyyeHus Tpebyetca Manydyatens yepHoro Tena. B npouecce
KanmbpoBku Heobxommumo yOeaMTbCsi, YTO COOTBETCTBYIOLLEE MNONe A U3MEPEeHUs TePMOMETPOM
WU3Ny4YeHUs MeHbLLe, YeM okHO M3nyyaTens yepHoro Tena.

B cnysae noCTOSHHO YCTAHOBNEHHOro Koadduumenta wuanyyeHus (Hanp. 0.95), orobpaxeHue
KoHBepTupyetca B € = 1.

o KoadppuumeHT usnyyeHuns
OLwmbKM M3MEPEHNs MOTYT BO3HUKHYTb AAXE MPU NPaBUIIbHON YCTaHOBKE KO3dPuLMEHTa u3nyyeHns!

C k03pOULMEHTOM M3NTy4eHNst MeHbLLE 1, 3HAYEHNE N3MEPEHNS SKCTPANONMPYETCS HA OCHOBE
TeMneparypbl NpuooOpa = OKpyXaloLLei Temneparypbi.

— Ecnmn Temnepatypa npubopa He COOTBETCTBYET OKPYXalOLLE TeMnepaType, TO KOPPEKTUPOBKa
koadduumeHTa n3nyyeHns npubopom OyaeT NpoBeaeHa HEBEPHO.
Takum 06pa3om, ecnm Temneparypa npubopa HUXe, T pesynbTaT M3MepPeHus OyaeT CNLLIKOM
BbICOK 1 Ha0OOpOT.

— Ecnu wHamBuayanbHble TENNOBLIE MK XONOAHbLIE U3y4aTenn (Hanp. HarpeBaloLLMe ANEMEHTDI,
NlaMnbl, YCTPOICTBA OXNAXAEHMS U T.11.) OTPAXAIOTCA Ha MOBEPXHOCTM 0ObEKTa M3MEPEHUS, TOrAA
NaHHOE M3Ny4eHne He COOTBETCTBYET OKpYXaloLLen Temnepatype = TeMnepartype npubopa. Takum
00pa3om, KOPPEKTMPOBKA KO3ddULMEHTa n3nydatens nprubopom OyaeT HEBEPHON.

YcTpaHeHue owmbku: Hakpoiite aaHHbIe nanydatenu Hanp. KapToHHON kKopobkoii. OHa nornoTuT
MELLIAIOLLLEE U3NY4EHNE U BbIMYCTUT CBOE COOCTBEHHOE = OKPYXaloLLas TeMneparypa.
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4.4 Utorn: KoHTakTHOEe nnu 6eCKOHTaKTHOE u3mepeHue?
— PexomeHnpauum komnanum Testo

BeckonTtakTHOe UK namepenue temneparypbi

1) UpeanbHO nopaxoauT Ans U3MepeHuit Temnepatypbl NOBEPXHOCTEN:

a) Marepuanos HU3KOIA TEMNONPOBOAHOCTU, TaKUX KaK Kepamuka, nnactMacca, pesuHa, ApeBecuHa,
Oymara, 060u, LITYKAaTypKa, TEKCTUNb, OPraHUYECKE MaTepUabl, MULLEBbIE MPOAYKTbI.

N3mepuTenbHbIin Npubop NPoBOAMT M3MEPeHNUs 6e3 Kakoro-n1mbo BO3AECTBIUS HAa 0OLEKT N3MEPEHNS.
UK n3nyyeHne obbekTa U3MepeHus UMEeeT BCEraa OAHY M Ty Xe CKOPOCTb, a TakKe He3aBUCMMO OT
TEMNOBOr0 M3NY4YeHNS.

b) Marepuanos ¢ BbICOKOI U3ny4aTeNbHOM COCOOHOCTLIO, HANp. MaTePUaNOB HU3KONA
TENnNoNPOBOAUMOCTY (CM. NYHKT “@”), NaKOB, KPACOK, CTeKNa, MUHEPAIoB, MANUTOK, KAMHER, CMOIbI
1 BCEX HEMETA//IMYECKMX MaTEPUANIOB.

B naHHOM cnyyae npaBuiibHO YCTaHaBMBaTb KO3buumeHT nanyyenna Ha 0.95 (1.e. Tonbko 5 %
OKPYXAIOLLLEro U3My4eHmst OTPAKAETCS OT NOBEPXHOCTU n3mepeHns). Owmnbkn n3mepeHms, BOSHMKLLIE
13-3a U3NYYEHUS APYIUX UCTOYHMKOB W OTPAXEHHBIX MOBEPXHOCTbIO, HE3HAYMTENbHBI.

c) [JIBMXyLIMECS KOMIMOHEHTbI (MPW YCIOBUK YTO MaTepual UMEET BbICOKUIA KOSDPULIMEHT U3Ny4eHNs
WM MOXHO YCTAHOBMTb OMPEAENEHHbI KO3hdUUMEHT) Hanp. NpK NPOroHke bymar,
BPALLAOLLMECS LUNHBI, OKUCIIEHHBIE CTa/IbHbIE KOMMOHEHTBI, HA JIMHWK KOHBEEepa.

d) KomnoHeHTbl, TpebytoLLe HECKOHTAKTHOrO M3MEPEHNS, HaMp. CBEXEOKPALLEHHbIE YacTw,
CTepuIbHbIE KOMMOHEHTbI UK arpeccuBHbIE CPembl, KOMMOHEHTbI NOJ, HANPSKEHNEM, Takue Kak
3N1eMEHTbI 3NIEKTPOHUKU, 3NEKTPOHHBIE LKHBI, TPAHCGHOPMATOPHI.

e) Manble 1 NerkoBecHble IeTanu, Hanp. KOMMOHEHTbI U BCE 0OLEKTbI U3MEPEHUS, NPU U3MEPEHUM
KOTOPbIX KOHTAKTHbIA 30H[, U3BNEYET CAULIKOM MHOTO SHEPrUM, YTO CTaHET MPUYUHON HEBEPHbIX
NAHHBIX U3MEPEHNS.

Bam Heobxoaumo yoeamnThbCsi, YTO TOYKa 3amepa U3MEPUTENbHOTO NpMbopa MeHbLLE, YeM CaM 00bEKT
n3mepeHus!

2) MopxoauT nNpu ycnoBusXx:

Okcuabl METANNOB, Tak Kak OHWU UMEIOT U3NY4aTeNbHYI0 CNOCOOHOCTb, KOTOPas 3aBUCUT OT BaKTypbl
noBepxHocTM 1 Temnepatypbl (mexay 0.3 n 0.9).

B naHHOM ciyyae Bbl MOXeTe NPUMEHUTL NOKPLITUE C OnpeaesieHHbIM KO3pPULMEHTOM U3NyYeHns
(Hanp. camokneiowascs nneHka testo, Ne 3akasa 0554 0051, kpacka unm Macno) unm onpeaenuTb ero
C MOMOLLbIO CPaBHUTENBHOIO M3MEPEHMS! KOHTAKTHbIM TEPMOMETPOM.
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3) He nopgxoauT ana u3amepeHus:

becuBeTHbIX METaINOB (k0adduumeHT nanyyenus mexee 0.1; 1.e. 6onee yem 90 % okpyxaioLiero
N3NY4eHUs OTPAXAETCH HA NOBEPXHOCTM 0OBLEKTA M3MEPEHUS), [T KOTOPbIX HENb3S MPUMEHMTD
CPEACTBA, NOBbILLAIOLLME M3NYYaTENbHYIO CMOCOOHOCTb, HAMpP. CAMOKMEIOLLYIOCS MAEHKY, KpacKy uin
Macno. B 3ToM Ciyuae MOXHO OXMAATb BbICOKYIO CTEMEHb OLIMOKM, BbI3BAHHYIO BLICOKMM YPOBHEM
OTPaXEHMs OT NOBEPXHOCTU 0OBLEKTA N3MEPEHUSI.

TunnyHbie 3MEPEHNS 110 KOHTPOJIIO TEMNEPaTypbl ¢ ncrosb3oBaHnem UK criocoba n3mepeHnii B
TPOMBILLISIEHHOCTU:

— [eHepartopbl, NPUBO/LI, arperarbl

— Kopnyca noalwmnH1KoB

— PacnpenenutenbHble Wyl

—  ONEKTPOHHbIE CXEMbI

— YCcTaHOBKa TOYKM NEPEKIOYEHNS OUMETAINNYECKNX YCTPOCTB

— Tennosble YCTAaHOBKM, NPOLECCHI OCYLLKM W JTAMUHUPOBAHUS

— Bpauwatowmecs pe3vHoBbIE LUNHBI

— [lnactmacca B npoueccax ocywku n aedopmaumu.

Tunnyxble 3MEpeHns o KOHTPOJIO TeMEPatypkl ¢ ucrosb3oBaHuem VIK criocoba namepeHnii B
MOMELLIEHUSIX/CUCTEMAX KOHAULIMOHNPOBAHUS BO3AYXA:

— BospyxoBogpi

— Tennosble NOTOKK M TENNIOU30NSLMS B NOMELLIEHUSIX

— Jlokanu3auus cnabbix MECT U30NSLIMN.

Tunndrbie npumeHerns UK namepennsi B cuctemax OToN/IeHus:

N3MepeHus Ha NOBEPXHOCTSX:
— PanuatopoB, okpalLeHHbIX TPy CUCTEM OTONMEHMS

— TMonoBbix NOKPbITUIA, APEBECHHBI, NPOOKM, MANTKM, TPaHUTA, TaKXe Kak 1 HA HEOTAeNaHHOM
MOBEPXHOCTW CTEH A5 IoKan3aumm Tepmodymari.

TurmaHbie npumererns UK namepexmns npu KOHTPOsE TEMNEPaTypbl MULLEBbIX MPOAYKTOB:

— BbicTpas npoBepka npu NpUeMKe TOBApPOB UM B HA3KOTEMMNEPATYPHbIX NpUaBKax.
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KoHTakTHOE u3amepeHue Temnepartypbl

1) UpeanbHo nogxoguT ans U3MepeHus TeMmneparypbi:

a) OObEKTOB C rnagKMMM NOBEPXHOCTAMM M XOPOLLIEN TENNONPOBOAHOCTLIO, HAMp. BCE MeTa/bl. B
[aHHOM CNyyae, KOHTAKTHOE u3mepeHne 00bi4HO Bonee TouHoe, YeM UK namepeHme.

b) Onpenenexue BHYTPEHHEl TeEMNEPaTypbl XUAKOCTEN M MALLEBLIX NPOIYKTOB,

2) MopxoauT nNpu ycnoBusXx:
a) W3mepeHus 06LEKTOB C HU3KOI TEMNONPOBOAHOCTLIO (Hanp., cM. MK namepexue)

30H[, KOHTAKTHOrO M3MEPeHMst CnocobeH 0TOBPaXaTb KOPPEKTHBIE JaHHbIE TEMMEPATYPbI, B TOM
CNyyae ecnu He cpasy NpUHUMAET TemnepaTypy 00bekTa u3meperus. B cnyyae ¢ 06bekTamm ¢ HU3KOM
TENN0NPOBOAHOCTLIO BO3HMKAET NPOONEmMa N3MepeHusi, a BPEMS HACTPOWKM YBENNYMBAETCS;
M3MEPEHNEe HAYHETCS TOraa, KOraa 30H/, NPUMET TeMnepaTtypy 00bekTa M3MepeHus.

b) Manbix, NErkOBECHbLIX AeTanen

B IaHHOM Cnyyae KOHTaKTHbI 30H[, U3BNEKAET TENJOBYIO 3HEPrut0 U3 0ObeKTa U3MEPEHUS,
CNefoBaTeNbHO, BAMSIS HA PE3yNbTaT U3MEPEHUS.

3) He nopgxoauT pna namepeHus Temneparypbi:
— KomnoHeHToB, TpebytoLmx 6ECKOHTAKTHOrO U3MEPEHUS! (CM. BbiLLIE)
—  [BvxyLumxcs yacrei.

TunnyHble TPUMEHEHNS KOHTAKTHOI0 N3MEPEHNS B POMBbILLIEHHOCTH.

—  WHCTpyMeHTHI 19 npoueccos aedopmaumm
— [lpuBoapl, peaykTopbl, NOAWUMIHUKN
— Bce noBepxHOCTM MeTansoB

1 CPaBHUTENBHOE U3MEPEHNME, ANg TOro YTOObl YCTAHOBUTb M3Ny4YaTeNbHY0 CMOCOOHOCTL MOBEPXHOCTU
ana UK namepeHuns.

TUMMYHbIE KOHTAKTHBIE U3MEPEHNS 110 KOHTPOJIIO TeMIeparypsbl B I'IOMeU.[eHMHX/CMCTeMHX
KOHANLIMOHNPOBAaHWS BO3AyXa.

—  BeHTMN[UMOHHbIE BbIXO/bI
— [loBEpPXHOCTb CTEH.
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TnnnyHbie TIPUMEHEHNS KOHTAKTHOIO U3MEPEHUS B CUCTEMax OTOIJIeHNA.

— W3mepeHus Temnepatypbl NOAAOLLEA/00PATHOI NIMHWIA HA FONbIX MEAHbIX TPyGax
— [lpoBepka paanaTopos
— Jlokanu3auus noNOXeHWs OTONUTENbHBIX TPYD B CTEHAX 1 nonax

TUu4HbIe MPUMEHEHNS] KOHTAKTHOIO U3MEDEHMS MPU KOHTPOJIE TEMINEPAaTypbl MULLEBbIX MPOAYKTOB:

— Vi3mepeHus BHYTPeHHel Temnepatypbl Npy KPUTUYECKUX TeMnepaTypax npoaykTa

Pe3iome:

Komnanus Testo B 00NbLIMHCTBE CNy4yaeB PeKOMEHAYET MCNOJb30BaTh 6€CKOHTAKTHbIN
UK TepmomeTp M KOHTAKTHbIA TEPMOMETP B OZHOM KOMMAKTHOM U3MEpUTESIbHOM
npuoope, 4emM UCNoNb30BaTb Pa3Hble NPUOOPbI C KOHTAKTHBIM U GECKOHTAKTHLIM
M3MepeHueM no oTAeNbHOCTU. [laHHaa koMOMHauua no3eonut Bam HanGonee ObICTPO U
TOYHO BbINONHUTL BCEe Balum uameputenbHbie 3apaym.

B npeane, k0apPUUMEHT N3Ny4eHU MOXET ObiTb YCTAHOBNEH cneuuanbHo ana UK
M3MepeHui ansa npumeHeHus B nponssoactee n cucremax OBK.

Mpu npoBepke TemnepaTypbl NULLEBbIX NPOAYKTOB YCTaHABNUBAETCA (GUKCUPOBAHHOE
3HayeHue 0.95.

B cnyyae uamepeHuit NOBEpXHOCTU K NpuOOpPy A0MKEH ObiTb NOACOEAUHEH
ObICTPOAENCTBYIOLMIA 30HA, C NOANPY)KMHEHHbIM HAKOHEYHMKOM, KOTOPbI/ NO3BONUT Bam
NPOBOAUTbL HaieXXHble U TOYHbIE U3MEPEHUA TeMnepaTypbl AaXe Ha BbIMYKJbIX
NOBEpPXHOCTAX MeTannoB. TakuMm 00pa3oM, CTAHOBUTCS BO3MOXHbLIM onpeaesieHme
TeMneparypbl AaXe NOBEPXHOCTEN 00bLEKTOB, U3NyyaTenbHas CNOCOOHOCTb KOTOPbLIX
HEeU3BEeCTHa, a TaKkKe UCMOoJiIb30BaHUE NPEeUMYLLECTB 6€CKOHTAKTHOIrO M3MepeHus.

B cnyyae uamepeHus ¢ NOrpy)xeHueM unu NPpoOHUKHOBEHUEM BHYTPb 00bEeKTa M3MepeHust
Heo06X0AMMO HaiTK caMylo NOAXOASALLYIO TOYKY 3aMepa, NPy KOTOPOiA Aaxe npu
NOrpy)XeHMU Ha Manylo rnyouMHy faHHble UamepeHus OyayT HafeXHbIMU U TOYHBIMM.



Mpunoxenue: Tabnuua k03pPULNEHTOB N3NYYEHUS

Cnenytowme TabnuLpbl BLICTYNAIOT B POAM YKa3aTenen s YCTaHOBKM NPaBUITbHOTO KO3ddUUMEHTa
n3nyyexusi npu UK namepenusix. 3aech npeactasneHbl KOIGOUUMEHTbI € CaMblX PACNPOCTPAHEHHBIX
METAIIOB U HEMETANIOB. B TOM Cnyyae eciv uanyyatenbHas CocobHOCTb MaTepuaia N3MeHsIETCs
COrIaCHO Temneparype ¥ Ka4yecTBy NOBEPXHOCTM, AAHHbLIE 3HAYEHUS JOMKHbI PACCMATPUBATLCA B
KayecTBe HanpsIBASIIOLLEro NPMHLMNA NPY ONPEAENeHn PasHiL, U COOTHOLIEHMI Temnepartyp. Mpu
n3mepeHnn abCoNTHOrO 3Ha4YeHUs TeMnepaTypbl, KO3MPULMEHT U3NYy4eHUs JONXeH ObiTb onpeaeneH
TOYHO.

Metannbl
Marepuan Tun/KayecTBO/AnemeHt Temneparypa (°C) €
AniomuHuin HeokucneHHbli 25 0.02
HeokucneHHbli 100 0.03
HeokucneHHbIi 500 0.06
OKMCNEHHBIN 200 0.11
OKMCNEHHBIN 600 0.19
CubHO OKMCIIEHHBIIA 93 0.20
CWIIbHO OKMCNEHHBIN 500 0.31
CuibHO NMOMPOBAHHBIi 100 0.09
Cnabo nonvMpoBaHHbIi 100 0.18
CauHel, [on1poBaHHblii 38-260 0.06—0.08
HepoBHblid 40 0.43
OKMCNEHHBIN 40 0.43
Cepblil OKMCNEHHBIN 40 0.28
Xpom Xpom 40 0.08
Xpom 540 0.26
XpoM, NONMPOBAHHIiA 150 0.06
XKeneso OkwucnenHoe 100 0.74
OkucneHHoe 500 0.84
HeokucnenHoe 100 0.05
Pxagasi nneHka 25 0.70
Pxasoe 25 0.65
3onoto JlakpoBaHHoe 100 0.37
[NonupoBaHHoe 38-260 0.02
YyryH OKMCNEHHBIN 200 0.64
OKMCNEHHBIN 600 0.78
HeokucneHHbli 100 0.21
CubHO OKMCNIEHHDII 40-250 0.95
VIHKOHENb, MCTOBOI VIHKOHENb, IMCTOBOI 540 0.28
VIHKOHENb, IMCTOBOW 650 0.42
Kagmuin Kaamuit 25 0.02
Kobanst HeokucneHHbli 500 0.31
Mepp Okcup Megu 100 0.87
Okeup, meam 260 0.83
Okeup, mean 540 0.77
YepHasi, OKMCNeHHas 40 0.78
BbiTpaBneHHas 40 0.09
[onnpoBaHHas 40 0.03
Megb, nucTosas 40 0.64
IMpupoaHas 40 0.74
PacnnasneHHas 540 0.15
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MeTannbl

Marepuan Tun/KayecTBo/AnemeHT Temneparypa (°C) [
Cninasbl Ni-20, Cr-24, Fe-55, oKuCNEeHHbliA 200 0.90
Ni-60, Cr-12, Fe-28, okucneHHbli 270 0.89
Ni-80, Cr-20, OKMCNEHHbII 100 0.87
Martuit Martuit 40-260 0,07-0.13
JlaTyHb 73 % Cu, 27 % Zn, nonupoBaHHas 250 0.03
62 % Cu, 37 % Zn, nonmpoBaHHast 260 0.03
MartoBas 20 0.07
LnudoBaHHas 20 0.40
OkucnenHas 200 0.61
HeokucneHHas 25 0.04
MonnbpeH MonnbneH 40 0.06
MonubpeH 250 0.08
MonubneH 540 0.11
Motenb Ni-Cu 200 0.41
Monenb 400 0.44
MoHenb 600 0.46
OKCNEHHBIN 20 0.43
Hukenb [on1poBaHHbIii 40 0.05
OKuCNIEHHBIN 40-260 0.31-0.46
HeokucneHHbIi 25 0.05
HeokucneHHbIi 100 0.06
HeokucneHHbli 500 0.12
INEKTPONUTUHECKUIA 40 0.04
[natuHa lnatnHa 40-260 0.05
MnatvHa 540 0.10
YepHas 40 0.93
YepHas 260 0.96
OxucnenHas npy 600 °C 260 0.07
Oxucnentas npv 600 °C 540 0.11
Prytb PryTb 0 0.09
PryTb 25 0.10
PryTb 100 0.12
Cepebpo [onnpoBaHHoe 40 0.01
MonuposaHHoe 260 0.02
[NonupoBaHHoe 540 0.03
KoBaHoe xeneso TemHoe 25 0.94
TemHoe 350 0.94
magkoe 40 0.35
[NonupoBaHHoe 40 0.28
Cranb XonogHas, nmMcTosast 93 0.75-0.85
lMonupoBaHHas, MCTOBast 40 0.07
lMonnpoBaHHas, MCToBas 260 0.00
[MonupoBaHHas, NMCTOBas 540 0.14
Msirkasi, HenermpoBaHHasi, NoMpPoBaHHast 25 0.10
Msirkasi, HenermpoBaHHas, NoAMPOBaHHast 25 0.12
Cranb, HeokucneHHas 100 0.08
Cranb, OKMCNEHHas 25 0.80
JlermpoBaHHas cTanib Tun 301, nonuposaHHas 25 0.27
Tun 316, nonupoBaHHas 25 0.28
Tun 321, nonupoBaHHas 150-815 0.18-0.49
Crenmt [MonMpoBaHHbIiA 20 0.18
TaHTan HeokucneHHbIi 727 0,14




MeTannbl

Marepuan Tun/KayecTBo/AnemeHT Temneparypa(°C) [
Bucmyt Apkuii 80 0.34
HeokucnenHbli 25 0.05
HeokucnenHbli 100 0.06
LinHk Yucbii (99,1 %) 260 0.05
OUMHKOBaHHBII 40 0.28
IonuMpoBaHHbIi 260-540 0.11
MonupoBaHHbIi 38 0.02
MonmpoBaHHbIi 260 0.03
TMonMpoBaHHbIi 540 0.04
Onoso HeokwucnenHoe 25 0.04
HeokucnenHoe 100 0.05
Hemetannbl
Marepuan Tun/KayecTBO/AnemeHt Temneparypa(’C) €
AniomnHneBas kpacka AnlomMnH1eBas kpacka 40 0.27-0.67
10 % an. 40 0.52
26 % an. 40 0.30
Acbect AccanbT, cnoit U3Hoca 20 0.93
AcdanbT, T0Mb 20 0.72
-TkaHb 93 0.90
-KapTOH 38-370 0.93
-MAUTHI 40 0.96
-LIeMEHT 0-200 0.96
basanbt basanst 20 0.72
XnonyatobymaxHasi TkaHb XnonyatobymaxHas TkaHb 20 0.77
Okeug, cBuHUA Oxkcup, cBuHLA 100 0.93
BpoH30Bas kpacka BpoH30Bas kpacka HW3Kast 0.34-0.80
Jlen nagkuii 0 0.97
HepoBHbiit 0 0.98
Moysa O6bIyHast 40 0.38
TemHasl, CyrnmHucTas 20 0.66
Matwxs 20 0.38
Kpacku ony6as, Cu 203 25 0.94
YepHas, Cu0 25 0.96
3enenas, Cu 203 25 0.92
Kpactas, Fe 203 25 0.91
Benasi, Al 203 25 0.94
Tunc Tunc 20 0.80-0.90
Crekiio Mnockoe cTekno 0-90 0.92-0.94
Bbinycknocts D 100 0.80
Bbinyknoctb D 500 0.76
HexecTkoe 100 0.82
[paut [panut 20 0.45
PesuHa )KecTkas pesuHa 25 0.94
Msirkasi, cepasi 25 0.86
[pesecuHa [pesecuHa HK3Kas 0.80-0.90
Byk, CTpyraHHblii 70 0.94
[ly6, cTpyraHHbiit 40 0.91
Enb, nonvpoBaxHasi 40 0.89
/13BeCTKOBbI PACTBOP /13BECTKOBbI PacTBOP 40-260 0.90-0.92
CunmkatHbIA Kupnny CwnukartHblii kupnuy 40 0.95
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HemeTannbi

Marepuan Tun/KayecTBo/AnemeHT Temneparypa (°C) €
Kepamuka Dapdop 20 0.92
dasHc, rasupoBaH. 20 0.90
PasHc, MaToBbIii 20 0.93
[pasmii I'paBuii 40 0.28
Yronb Caxa B nnameHu 25 0.95
HeokucneHHblit 25 0.81
HeokucnenHbli 100 0.81
HeokucnenHbli 500 0.79
Caxa oT cBeuu 120 0.95
[lpeBecHble BookHa 260 0.95
[ padnTU3MPOBAHHII 100 0.76
[ papuTM3MPOBAHHBIiA 300 0.75
[pacdnTU3MPOBAHHbII 500 0.71
Kpacka lony6as Ha ANOMUHUEBOI NEHKE 40 0.78
XENTbliA, 2 NOKPbITUS HA aNIOM. MIEHKE 40 0.79
Yucras, 2 NOKPLITUS Ha a/KOM. NJIEHKE 90 0.09
YucTas, Ha sipKoii Meau 90 0.65
Yucras, Ha TYCKNoin Meau 90 0.64
KpacHasi, 2 MOKpbITUS Ha aNioM. MJIEHKe 40 0.74
YepHas, CuO 90 0.96
Benasi 90 0.95
benas, 2 nokpbITMS Ha anloM. NiieHKe 40 0.88
[nnHa nuHa 20 0.39
Q6xur 70 0.91
CnaHel, 20 0.69
Mpamop Benbiii 40 0.95
[napkuii, 6enbiin 40 0.56
MonupoBaHHbIiA, cepbiii 40 0.75
KamenHast knagka KameHHast knagka 40 0.93
Macno, Ha Hukene TonwmHa nokpbitug 0.02 MM 22 0.27
TonuwmHa nokpbitus 0.05 MM 22 0.46
TonuwHa nokpbitus 0.10 Mm 22 0.72
MacnsiHHble kpacku Bce kpacku 90 0.92-0.96
Cepas-3eneHast 20 0.95
3enexas, Cu 203 90 0.95
KpacHast 90 0.95
YepHas, CuO 90 0.92
YepHas,, C OT/IMBOM 20 0.90
Kamydbnsx, 3eneHbiit 50 0.85
benblit 90 0.94
KBapLieBoe cTekno 1.98 Mm 280 0.90
6.88 mm 280 0.93
Henpo3payHoe cTekno 300 0.92
Caxa Asetunen 25 0.97
Kamdbopa 25 0.94
Caxa ot cBeun 120 0.95
Yronb 20 0.95
MNecok Mecok 20 0.76
IecyaHmk MNecyaHuk 40 0.67
Onunku Onunkn 20 0.75
CnaHey, Cnaned, 20 0.69




Hemetannbi

Marepuan Tun/KayecTBo/AnemeHT Temneparypa (°C) [
CHer YucTblit -7 0.82
KpynHbie xnombst -8 0.89
KopyH KopyHz 80 0.86
LWenk LLlenk 20 0.78
Kap6up, kpemHus Kapbua kpemHus 150-650 0.83-0.96
Boga Boga 40 0.67
XKuakoe crekno Xugkoe crekno 20 0.96
Msrkuin uemeHT 2 cnost 20 0.34
Kupnmy BbICyLLIEHHbIV HA BO3yXe 20 0.90
KpacHblii, HepoBHbIi 20 0.93
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UK nameputensHbie npubopsbl testo ang craHaapTHOr0 NPUMEHeHMS

testo 830-T1, uHdpakpacHbIii TEpMOMETP
¢ 1-TOYEYHbIM Ta3epHbIM LieNieyKasaTenem,
Koadduumert eusnposaqus 10:1, yctaHoBka
npenenbHbIX 3HAYEHWIA TEMNEPATYPb,
bYHKUMS NOAAYM CUTHaIa TPEBOTY

testo 830-T2, /KTepMOMETP C 2-X TOYEYHBIM
nasepHbIM Lieneykasatenem,KoadhpuumeHt
BI3NPOBaHMg 12:1 npeaesnbHbIMK 3HaYeHnaMI,
byHKUVei curHana TPesor 1 pasbemMoM s
MOAKITIOYEHNS BHELLHErO 30Haa

Ne 3aka3a

0560 8301

Ne 3akasa Llena*

0560 8302 6500 py6.

LleHa*

4000 pyo.

testo 830-T3, VK nameperue Temneparypbl ¢
KOPOTKO(OKYCHON OMTUKOM, BKJI. 2-X TOYEYHbIA
NIA3EPHbIA Lieneykasatenb, KoapduumeHt
BM3MPOBaHMS 2,5:1 dYHKLMS YCTAHOBKM
MPeAenbHbIX 3HAYEHWIA U CUrHaNa TPEBOTU, C
BO3MOXHOCTbIO NOAKIIOYEHNS BHELLHErO
30HAa, barapeiika B KOMN/iekTe

testo 830 T4, VIK nameputenbHbii npudop
Temnepartypbl ¢ onTukoi 30:1 n 2-X TO4eYHbIM
NasepHbIM LienieykasatesieM, Bki1. 6atapeio 1
3aBO/ICKOI CEPTUGMKAT O KaNMOPOBKE B TOUKAX
+80 °C n +350 °C

No 3aka3a

0560 8303

17000 py0.

Ne 3aka3a Llena*

0560 8304 10000 pyb.

Liena*

testo 845, nHdpakpacHblii TEpMOMETP C
NePeKPECTHLIM Ta3epHbIM LieNeykasaTeneM,
nepeksioyaeMon ONTUKOiA NS U3MEPEHUiA Ha 6In3kux
1 [aNbHUX AUCTAHLMSIX, PA3bEMOM 1Sl KOHTAKTHOTO
30H/1a TEPMOMNAPbI, ONTUYECKVM/aKyCTUYECKUM
CUTHAJIOM TPEBOMH, NAMSTbIO U3MEPEHHBIX 3HAYEHUHA,
pemHeM ans nepeHocku, MO ans MK, USB-kabenem
IJ1s TIepeayy JaHHbIX, aIlOMUHUEBBIM KECOM,
6arapeiikoii 1 3aBOLCKMM MPOTOKOJIOM KannbpoBKy

testo 810; 2-x kaHasbHbIii NPMBOP M3MEPeHUs
: Temnepatypsl ¢ UK TepmomeTpom, BKI.
JIA3EPHbIN Lieneykasaresb, KoahduumeHT
BM31POBaHMS 6:1, BCTPOeHHbI NTC
TEPMOMETP BO3AYXa, BKJ1. 3ALUMTHYIO KPBILLKY,
barapeitku 1 3aBOACKON NPOTOKON KAMOPOBKM

:

Ne 3aka3a

0563 8450

*
Llena* No 3akasa Llena

34900 py6. 0560 0810 4500 pyo.

B e T T

CEPTHO®HKAT

Mopenu testo 830-T1, testo 830-T2, testo 825, testo 826,
testo 805 BHeceHs B [ocyaapcTBeHHbI Peectp CpencTs namepeHmii
P® nop Homepom 31343-06 1 nonylueHa K NpUMEHeHUO B
Poccuiickoit Geaepaumu.

Cpok peiictaus ceptudmkara: 1o 01 anpens 2011 roga.
MexnoBepoyHbIi nHTEpBan - 1 rop,

Mopenm testo 810, testo 830-T3, testo 830-T4, testo
845,testo 831 BHocsiTCs B

locypapcTeeHHbIin Peectp Cpencts uamepeHuit PO.
Oxwuaaemoe nonyyeHre ceptudukara

anpens 2008 ropa.

*1ieHa ykasara ¢ HAC co cknana B Mockse. [insi apyrux ctpaH CHI™ posHu4Hble LieHbl MOTYT OT/M4aTkes. MoBepka onaunBaeTest AoNONHUTENLHO.
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testo 805, nHdpakpacHblii MUHUTEPMOMETD,
GaTapes B koMniekTe, KO3hdULMEHT

rBV3VMpOBanns 11

Ne 3akasa Llena*

0560 8051 2500 pyb.

testo 826-T1, uHdpakpacHbIii TEpMOMETP
6e3 ueneykasarens, yexon TopSafe, nepxarenb
LNl PEMHSI/CTEHBI B KOMMIEKTE

WK n3meputenbHbie npubopsbl testo ans NpUMEHeHUs B NULLEBOM
cexkTope

Ne 3akasa LleHa*

0563 8261 4900 pyo.

testo 826-T2, nHdpakpacHblii TEPMOMETP C
la3epHbIM LIENeyKka3aTeeM 1 akyCTUHECKUM
curHanom Tpesoru; yexon TopSafe, aepxatenb
JU1sl PEMHSI/CTEHbI B KOMM/IEKTE

testo 826-T3, TepmomeTp, 2 B 1; yexon
TopSafe, fepxatenb A1 PEMHS/CTeHbI,
3aLI.|,VITHbII7I KONMavyoK ongd HakOHEeYHWKa 30H4a 1
CBEpJIO 11 3aMOPOXEHHbBIX NPOAYKTOB

Ne 3aka3a Llena*

0563 8263 8900 pyb.

Ne 3akasa LleHa*

0563 8262 5500 pyo.

testo 826-T4, Tepmometp, 2 B 1¢ nasepHbIM
Lieneykasatenem 1 CUrHasioM TPEBOrY; Yexon
TopSafe, nepxarenb Ans peMHs/CTeHb!,
3aLUMTHBIA KONMAYoK 1S HAKOHEYHNKA 30HAA 1
CBEPIO N1 3AMOPOXEHHbIX MPOAYKTOB B
KOMMnekTe

No 3akasa LleHa*

0563 8264 10500 pyo.

koapduumeHt BuamporaHus 30:1,c
6GaTapeikoi, cepTudmKaT 3aBOACKON
kanmbpoBky B Toukax: -20 n +80 “C

? testo 831, uHdpakpacHblii TEpMOMETP,

Ne 3akasa LleHa*

0560 8310 8000 pyb.

*LieHa ykasaHa ¢ HC co cknapa B Mockee. [ing apyrux ctpa CHI™ po3HM4HbIE LieHbI MOTYT OTNYATBCS.

I'IOBepKa 0nna4MBaeTCa A0NOHUTENbHO.
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