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flpu nogroroske o yomMKaLuK MaTEPHanNa JaHHO0 DYKOBOACTBA HALIIA KOMNAHUS UCTIONB308ANA BLE CIIELIMANMINDOBANHBIC FHAHHA M HEOOXOAHMYI
UHOODMALMIO ANS TAYDOKOTO TNOHUMARNA 3aTPArnBaeMOA Temui. OAHAKO, Mbi HE [3eM TapanTui0 B OTHOLIGHWN [IDUMEHEHHS NPHOODOB 8
COOTBETCTBHY C [AHHOR MYONHKAUNEH, B CHATY DAIBHTHR HAYNHOTO M TEXHMYECKOro Nporpecca nin 00HOBNCHNA ZaKOHOOATEAPHOH 0a3bi B HACTH

CTaHOADTOB NDUMEHEHHMS. 3aNDeLjaeTca NOAHOE W YacTUYHOE BOCTIDOUIBELEHHE HAHHOH nybnukaimy B3 NPEABADHTENLHOTO COrNacoBaHWA ¢
ABTOPOM AN C HADYLIEHNEM aBTODCKUX 1D3B.

[lpegucnosue

JanHan nybnukauma, “PykoBoacTao no UHGPAKPACHOMY K3MEPEHUIO TEMNIEPATYPLI”, ABNAeTCS
OTBETOM Ha MHOTONMCAEHHBIE BONPOCHI, 3a3BaeMble eXeHEBHO KIMEHTaMWU Hallenh KOMNaHWK, Ha
TEMY TEXHONOMMWU BECKOHTAKTHOTO U3MEPEHUs TemnepaTyphl.

DECKOHTaKTHOE U3MEPEHNe NOBEPXHOCTHON TeMnepaTypbl CTaN0 TEXHUYECKU BOSMOXHLIM NPUMEPHO B
60-x ropax 20 seka. OgHAKO, A0pOrie CEHCOPbl M KOMMOHEHTL! U3MEpUTEbHLIX NPUOBOPOB CTanu
6apbepoM Ha NyTH €ro WKUPOKOro UCNONL30BAHWS B TOPrOB/E U NPOMBILLNERHOCTU. bnaroaaps HOBbiM
TEXHONOISM NMPOU3BOACTBA ¥ CHUXKEHWIO LIEH HA OTAEMbHLIE KOMNOHEHTh!, AHHAA TEeXHONOMUs
nonyyuna ycnex B 90-x rogax 20 sexa. [1oka3atenbCTBOM 3TOM0, HANPUMEP, ABNSETCA UCNONb30BAHME
UK TexHonormv B nPOMbILLAIEHHOM CEKTOPE 3HEPreTUdecKnX YCTaHOoBOK. Takum obpazom, ceroaHa ang
BECKOHTAKTHLIX N3MEPEHNI TEMNEPaTYPbl AOCTYNHL! KapMaHHbie, yacbHbie B 00paLLeHud, Hepoporue

n3MepUTensHble NPUbOPLI , KOTOPBIE CTOAT NPUMEDPHO CTONLKO XE, CKONLKO CEHCOPHLIM 3NEMEHT
ycTpoictsa 8 70-x ropax 20 sexa.

[pubopbl HECKOHTAKTHOTO U3MEPEHUA TeMnepaTtypbl NPUMEHAIOTCH rasHbIM 00pa3OM Tam, rae
npyrue npudopul (HANP. KOHTAKTHLIE TEPMOMETPLI) He MOTYT ObiTb UCMONL30BaHL!. JaHHbie NpubopH
NPUMEHSAINTCA NPU M3MEPEHUAX HA AETANAX NOJ, HANPAXEHWEM, KOMNOHEHTAX BPALLIAIOLWIMXCS

YCTPOUCTB UKW NPU U3MEPEHUU TeMNepaTypul NPOAYKTOB B YNAKOBKE, KOTOPYIO MOXHO NOBPEAUTD
30HAOM NpK KOHTAKTHOM U3MEPEHUMN.

Tem He meHee, gna T0ro 410l n3bexartb ownbok U3mMepeHUa NPU UCNoNL3OBAHWK JaHHbIX NPMBOPOoB
HAa OCHOBE TEXHONOrMN UHGPAKPACHOrO U3MEPEHNS, HEODXOAUMO cnenoBath 0A30BLIM NPABUNAM
aKCNnyaraummn, ONUCaHHLIM B AaHHON nybnukaumu. Hactoawee pykoBoacTso GRarogapa HarnsgHbIMm
npumepamM 0becneynsacT nonb3osarens HeoOXOAUMbIMN NPAKTUYECKUMU COBETAMM NPU BLINOJIHEHWUN
eXeLHEBHbIX W3MepUTEeNbHBIX 33au.
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1. Y710 Takoe TennoBoe uanyyeHne? — MpuHLUNBE

Bcem WM3BECTHO, 4YTO B MOBCEAHEBHOW XM3HW BCE Tena W3NYHalT NEKTPOMArHUTHLIE BOMHbI, T.€
M3NYYaloT TEMNo, B 33aBUCUMOCTM OT MX TEMNEPATYPb. B NpOLECCe TEnnoBOro W3NYYEHUS 3HEprus
nepemetlaeTeca, Yto NO3BONSET UIMEPATL TEMNepaTypPy TeNa Ha PacCTOAHMM.

Tennosan 3Heprua U xapaKTepUcTUKWU ANIMHBI BOAHL! €8 U3NYYEHUS HANPAMYIO 3aBUCUT OT TemnepaTyphl
TENa, U3NYYAIOLLEr0 AAHHYIC SHEPTUIO.

B naoeane, 00bLEKT U3MepeHus NOrnoLaeT BCIO SHePrud (nNornouleHue) u npeepawiaeT ee B CBOE
COBCTBEHHOE TENNOBOE U3Ny4eHUe (M3nyyeHue). B gaHHOM Chy4ae Mbl CChInaeMCs Ha TakK Ha3blBaeMbli
“Uanyyatenb yepHoro Tena”. [aHHoe Teno ABNSeTCA STAIOHOM IS WAECANbHOTO U3MEPEHUs, XOTa Ha
00bluHbIE Tena BAMSHOT AONONHUTENbHLIE BUOBI M3nyyeHus. [lo3Tomy, ana TOro ytobbi AOCTWMYL
Hanbonee npueMnemMbix Pe3ynbTaTtoB HA NPAKTAKE C Ucnonb3oeaHueMm UK U3MepUTENbHBLIX CUCTEM,
He0HX0AUMO TO4HO ONPEAEAUTL UCTOYHUKU BAUAHUSA, MNYYEHUA U NEpefaym 3Heprum (cMm. Takxe 1.4)
UK YCTPAHUTL BANGHME U3NydeHUs HA OObEKTH! U3MEpEeHUs.

JTO MOXHO CAEnatb C NOMOLLBIO 3TANOHHLIX U3MEPEHUN, MCNOMb3Yd KOHTAKTHLIE TEPMOMETDH W/
bnarogaps kakomy-nubo n3mMeHeHWo nosepxHocTy, ytobbl Hanbonee addexTeHO npuMenutb MK
TeXHoNorvio. BO3MOXHO, Hanpumep, NOKPacuTb NOBEPXHOCTL W3MEPEHUMA WNYM  WCNOJb30BaTh
KaTain3arop Unu Kneu, niacTukoBOe MOKPLITUE MK OYMAXHBLIE HAKNEUKH.

TO HacKONMbKO TOYHbIM W addekTuBHbIM OyneT uaMepeHve 3aBUCHT OT 0DbekTa M3mepeHus W
oKpyxatowen cpeabl. CneunansbHo 4ns 310r0 Mbl NOArOTOBUAY B AAHHOW nybnukauun kKnaccudbukauuio
Chy4aes npumeHexnus npubopos CornacHo 00beKTaM M3MEPEHUA N TUNAM KX NOBEPXHOCTEN.

DononuutensHaa wHdopmauma 06 31oM npeactaBnexa B [nase 4 “[lpumeHeHna M npaxkTUyeckue
COBETHI” HACTOALLErO PYKOBOACTBA.



HarnagHbin npumep TENNOBOI0 U3ny4YeHMus:

Connue

Tennoeoe U3Ny4eHUe

CeeroBoe uanyyeHue '

B 1oM cnydae, ecnu Bbl HANPABASETE Napabonnyeckoe 3epKkan0 CO CIIMYKOA NpaMo Ha COAHUE, TO
Yepe3 HEKOTOPOE BpeMs CrnYka BOCMNAMEHNTCSH. [IDUYUHOW 3ITOMY ABASETCA TEMA0BOE H3NYyYeHUe
CONHUA, KOTOPOE KOHUEHTDHPYETCS C NOMOLLbIO Napabonmyeckoro 3epkana Ha toyke F (Doxyc).



1.1 Npeumyuwiectea TexHonorum UK namepeHus
B nocnegHue HECKONLKO NeT Mbl Habnioaaem senneck npumeHenns UK usmeputesibHbiX CUCTEM.
Cneayiouwme GakTopbl HECOMHEHHO UIPAIOT BaXHYIO POJib B 3TOM Pa3BUTUN.

e TexHonorua uH@pPaKpacHoOro usmepeHns 00ecneynBaeT Nerkyld PerucTpaLuio TemnepaTypHbIX

NaHHbIX AaXe npu ObicTPbIX U AMHaMUYHbIX npoueccax. K ToMy xe 6eccrnopHbIM NpenMyLLecTBOM
TEXHONOTK ABNSETCA MaNoe BPEMS PeakLmu CEHCOPOB U CUCTEM.

e (Cuctembl CHaOXEHb! HAAEXHBIMUA COBPEMEHHBIMU CEHCOPAaMK U YNYYLLEHHOW 3JIEKTPOHUKON
MUKPONPOLIECCOPOB.

e bBnaropaps otcyTcTBUIO 0OpATHOM CBA3K, T.€ BAMAHUA HA 0OBLEKT U3MEpPEHNS, OH-NalH U3MepeHns

MOYT NPOBOAUTLCA HA YYBCTBUTENbHBIX NOBEPXHOCTSX U CTEPUILHBIX NPOAYKTAX, TAKXE KaK U Ha
OMaCHbIX y4acTkax 00bEKTOB MW B TPYAHOAOCTYMNHbLIX MECTaX.

Elle ogHUM W3 HEMaNOBAXHbLIX ACMEKTOB 3TOr0, B AOMNONHEHWE K TEXHWYECKUM MPEeUMYyLLIECTBaM,
ABNSETCA JOCTYNHOCTb M LIEHOBas NOMUTUKA, HANPaBneHHaa Ha notpebutens, Gnarogaps oNTUMMU3aLIUK
NPOU3BOACTBA, CNeUMaNUu3UpYIOLLErocs Ha U3rotosneHun BoNbLLOIO KonuM4yecTsa npubopos.

UK uameputenbHbie npubopsbl TemneparTypbli B OCHOBHOM UCNONbL3YIOTCA:

...Ha 0ObekTax cnabow TennONPOBOAHOCTY, TaKMX KaK KepaMuKa,
pe3uHa, nnactuk 1 1.4. CeHcop npubopa it KOHTAKTHOro
n3MepeHusa cnocodbeH oTobpaxartb KOPPEKTHbIE NOKa3aHWS
TeMneparypbl, €CA1 OH NPUHUMAET TemnepaTypy obbekra
namepeHus. B cnyyae ¢ uamepeHunem 06bekToB cnabon
TENNONPOBOAMMOCTN BPEMS pPeakLmu 04eHb DonbLLIOE.

...JU1 OnpeaeneHus Temneparypbl NOBEPXHOCTEN ABUraTENEN,
KOPMYCOB ¥ HECYLLMX KOMNOHEHTOB O0/NbLUKMX U MasibiX MOTOPOB.




..JU1% ABMXYLUMXCS KOMNOHEHTOB, Hanp. Ha ABWXYLLEMCS
KOHBEWepe, BpaLLAIoLLMXCs Konecax, METaNN0NPOKaTHbIX CTaHKaX
nT.0.

o .5 06bekTOoB, TpedyioLmx HECKOHTAKTHOrO 3MEPEHUs, Hanp. CBEXEBbIKPALLEHHbIE YacTy,
CTEPWIbHBIE MW arPECCUBHBLIE CPEJbI.

e _..N9 U3MEPEHWUIA Manbix U BONbLUMX 0OBLEKTOB NpU BLIOOPE PasNUyHOU ONTUKU(NIUH3).

e ..An9 00LEKTOB NOJ HANPSXEHUEM, Hanp. ANEeKTPUYECKUX KOMNOHEHTAX, ANEKTPUYECKUX LUMHAX,
TpaHchopmMaropax u T.n.

e .8 MaibiX U JIETKUX KOMMOHEHTOB, HAMP. KOMIMNOHEHTAaxX U BCEX 0bbekTax W3MEPEHUA, U3

KOTOPbIX KOHTAKTHBIA 30H, U3BNEYET CAULLKOM MHOrO TENNOBON SHEPruM, Takum 00pa3om caenaer
N3MEPEHWUE HEBO3MOXHbIM.

1.2 HeMHOro ucTopmm...

-1
1800 [epwenb oTkpbin UK-crnekTp nocpeicTBOM 3KCNEPUMEHTOB C XuUakum tepmoMeTpom ¢ UK

abcopOMpyIoLLEM LLIAPUKOM

1900 OTKpbIThI 3aKOHbI U3nyyeHus [naHka

|1933 WU3paHa kHura, “OnTtuyeckas nMpoMeTpua” (NPUMEHEHWE TEXHUKU U3MEpPEeHNs )

N3mepenune oyeHb BbICOKUX Temnepatyp Obio NpeporaTueoil TEPMOMETPOB U3NYYEHUS BMIOTH 10

1960-x ropos. Mocne atoro, oaHako, bbinu paspadboTtaHbl pa3nnyHbIe TUMbI PECUBEPOB U3NYYEHUS,
TAKKE YYBCTBUTENLHBIX K M3NYYEHUIO C ANMHON BONHBLI Bonee Sum 1, n03TOMY, CrIOCOOHLIMM K TOYHLIM

N HAJIEXHLIM U3MEPEHUAM TeMnepaTypbl Jaxe Tex 00beKTOB, Temneparypa KOTOpPbIX HAMHOIO HUXE
Temneparypbl 3aMep3aHnsa Bofb!.




1.3 OneKTpoOMarHMTHLIN CNeKTp

3 OKHO aTmocdepn
(8—14 um), B KOTOPOM

W3MEPEHNEe NPOBOAUTCS
npubopamu Testo

Yacrora

31024 Iy
31023 Iy

3102 My
31041 'y
31090 Iy
31019 Iy
3108 'y
31017 Iy
31016 Iy
31019 Ty
3104 Iy

101y
31012 My
3x10'1 Iy
3100y
3109 iy
3108 'y
3107 ru
3%106 Iy
3*10° Ty
3*10% 'y

108 'y
300y

30 'y

Hactora

Lo

JinnHa BONHL!

10716 m
10°10m
1014 m
1013 m
10712 m

10 wm

1010w

PeHtren/Tamma uanyvexmne

1cm

M
10m
100 M
1 KM
10 km
100 km
1000 xm

107 m

JlnnHa BONHLI

WdpakpacHoe

NHbI W

& é MuKpOBO

JinuHa BONHL

¢ca. 3 nm

ynsTpaduonet

380 1M

430 Hm

575 Hm
650 Hm

750 Hm

ca. 3 MM
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O6bacHeHne cxemMaTuiecKkoro u3obpaxeHus

CBeT ABASETCA SNEKTPOMArHUTHOW BONHOW, KOTOpas W3NY4aeTcs Mo NpAMOU NMMHUKM CO CKOPOCTLIO
ceeta.” CornacHo 4acTote WAM €e SKBUBANEHTY - [JIMHE BO/HLI OHA BCErga NOAYMHEeHa
$yHOAMEHTANLHOMY 33KOHY NpupoAabl, HO BOCMPWHWUMAETCA JMOAbMK aOCONIOTHO NO  APYromy.
CywecTByeT BOCNPUATUE CBETA WMAW TEMna, APYrue Xe BuAbl M3NYYEHUW, TaKue KaK PEHTreHOBCKoe
M3Nly4YeHre He BOCTIPUHUMAETCS BOOOLLE MM BOCNPUHWUMAETCA NOCPEACTBOM 0Ka3aHHOIO BO34ENCTBUS
HA Moaen (Hanp., ynbTPapuONEToBOE U3NYYeHWe npuBOAMT K 3arapy). Cnexktp anekTpoMarHUTHOro
W3Ny4eHnsa pacnpoCTPAHAETCH MPUMEPHO HA ANKRY 23 B IECATOU CTEeneHM.

CBeT, rnasHbiM 00Pa30M, ABNAETCS TONbKO BUAMMOK YACTHI0 INEKTPOMArHUTHOrO U3NYYEeHUa, KOTOpas
Ha3biBaeTca VIS (BUAMMaN), n CyWECTBYET B A1anNa3oHe AvMHbE BONHbIE 0T 380 HM (dpuonetosuin) ao 750

HM (KpacHbiA). [lpepensbl AAHHOTO AuWanasoHa onpependloTCs UYyBCTBUTENBHOCTBIO YEN0BEYECKOro
rnasa.

NanyueHue ¢ MeHblIed /IMHOW BONHGLI Ha3biBaeTcs ynbTpaduvoneroBbiM uanyyennem (UV), kotopoe
npy AyinHe BOJHLI MeHble 200 HM Takxe u3BEeCTHO KaK BaKyyMHbIA yibTpaduonet (VUV).

B ananasoHe Oonbluo onuHbl BOAHLI, DnnxHaa WK-obnactb cnektpa (NIR) rpaHvunt ¢ suauMbiM
ceetoM. Ee amanasoH or 750 UM go 2.5 pm. 3atem cnepyet cpepHas WK-obnactb cnekTpa
(cobeteenHo UK). OHa cyutectyeT B ananasoxe oT 2.5 uM no 25 pm. JansHsas UK-obnactk cnextpa
(FIR) cywiecTByeT B aMana3oHe AvHbI BONHLE OT 25 UM 0 npubnuns. 3 mMm.

*B faHHOM CAyyae YacTULB HE NPUHAMAIOTCH BO BHUMAHKE.
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OkHa atmocdepni:

Y10 Takoe okHa aTMocdepbl U 3a4eM NPOBOAUTL U3MEPEHUS B 3TUX oBnacTax?

e 1-0e OKHO atmocdepbl 2 UM — 2.5 um
o 2-0e OKHO atMocdepbl 3.9 im — 4.2 pm

e 3-e 0kHO aTMocdepbi 8 pM — 14 pm

B AuanazoHe TaK HA3biBAEMbIX OKOH arMocgepbl He CyWecTBYeT WAW TNOMTM He CYLWEeCTBYeT
NOMOLERNUS UNN U3NYYEHUSt 3NEKTPOMArHUTHOrO W3NYYEHNa BO3AYXOM MeXIy 0DbEXTOM M3MepeHua U
namepuTenscHuiM NPUOopoM. Takum 0Bpa3oM, Ha PAacCTOHUN MeHee 1 M OT 00bEKTa M3MEPEHUS a3kl
00bI4HO copepXalumecs B BO3AYXE, HE 0Ka3blBalOT HUKAKOMO BO3OEUCTBUA HA 0OBLEKT.

Hanbonee noaxoaaLMMK AUANA30HAMK CRIEKTpa, Hanpumep aia uamepednnt temnepartyp > 1000 °C,
ABNAITCH BUAUMas unu 6anxaiwaa MK-obnactb cnexTpa, ang U3MepeHund CpeaHnx Temnepatyp -
OWANAa30HLl cnekTpa ot 2 A0 2.5 pum # or 3.5 0o 4.2 M. B paHHbIX Cnyyasx CTeneHb M3Nyy4eHus
3HEPrUM BLICOKA.

Ana n3mepeHns HU3kux Temnepatyp (cneumanbHble MameputensHsie Npubops! Testo) noaxoaauimm
QBNIRETCA AManasoH Ot 8 f0 14 uMm; Takum 0bpasoM, AN OLEHKU NOAXOAAWETD K U3MEPEHMNIO CUrHANA
TpebyeTca WUPOKKA AMana3oH M3NYYEHNA 3HEPIUN.
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1.4 U3anyueHue, oTrpaxeHue, TPaHCMUCCHUA

Kak ObiN0 0TMEYEHO BbILLE, KAXAO0E TeN0 UCNYCKaeT 3MEeKTPOMArHMTHOE W3Ny4YeHue Npu TeMneparype
guitie abcomoTHOro Hyna (0° no Kenbsuiy = -273,15 °C).

YpoBeHb U3Ny4erus, GUKCUPYEMbIA M3MEpUTENLHBIM NPUBOPOM, COCTOMT W3 uanyyexus obbexTa
M3MEPEHUS, OTPAXEHWUS K NPOXOXAEHUS Yyepe3 Hero BHeiUHMX uanydeduid. Cymma Bcerpa paBHAETCS
100% wnmn 1. UHTEHCHUBHOCTD U3NYYEHUA 3aBUCUT OT KOIOPMLIMEHTE U3NYYeHus € maTepuana.

B utore:

KoadduumenT nanyyenusa (€)
cnocobHOCTL MaTepuana nenyckats UK nsnyyenue.

KoagpPpuumnenTt orpaxenuns (R)

cnocobHoCcTL Matepuana otpaxate UK nanyyeHune; oH 3aBUCHT OT KaYecTBa NoBEPXHOCTU ¥ TUNA
Marepuana.

®axrop npoxoxaexus (T)

cnocobHoCTL MaTepuana nponyckats UK-usnyyerue; OH 3aBUCUT OT TOALWMHBLI U TUNA mMatepuana. OH
YKA3bIBAET Ha NPonyckatoLylo cnocobHocTs MaTepuana K UK nanyyenuio.

[anHbie Tpu paxtopa umetot 3HayeHud ot 0 po 1 (nnu ot 0 00100%).

ObvexT
M3MEPEHNS

lNpumeyaHue:

Ona Buibopa koppekTHOro ko3¢ dpuumerTa nanyyenns, c™. fnaey 4.3 [pyrue npakruyeckme coBeThi NO
M3Ny4aTENBHOW CNIOCOOHOCTH' .
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1.5 06vexT usmepeHus

Mpun nobom uaMepeHun 0ObLEKT 3MepeHKUst AONXEH HAXOAUTLCH HA NEPEAHEM NNaHe.
3anaya COCTOUT B TOM, YTOOBI TONHO W GLICTPO ONPEaenUTL TeMnepaTypy obvexTa.

NH$pakpacHbIM CeHCOP BOCNPUHUMAET pa3Hbie TUNbi 00bEeKTOB (TBEpAbIE TeAa, XUAKOCTH UK ra3bl)
N3MEPEHUS N0 Pa3HOMY. 370 3aBUCUT OT CaMOr0 MaTepuana U ero noBepxHOCTHU, NO3ITOMY, HanpuMep,
TeMnepaTypa MHOrMX OpraHu4eCckuX MPOAYKTOB n3Mepsietcs 6e3 npUMEHEHWa cneuuanbHbiX JeHCTBUA,
a MeTannbl, 0OCODEHHO C OTPAXAIOWMMU NOBEPXHOCTAMM TPebyloT CneuuansHOW NOArOTOBKA

N3MEPEHUS.

Ecnun x03hpOUUMEHT oTpaxeHUs 1 GakTop NPOXOXAEHUA pasHbl 0, To Bbl MMeeTe naeanbHuil 06bekT
N3MEPEeHUs, TaK HasbiBaeMblt “U3nyyatens YepHOro Tena’, uanyyatenbHas Heprs KOTOPOro MOXET
ObITb paccunTaHa nNo 3akoHy uany4exus Mnaxka. MaeansHoe TeN0 JAHHOO TUNA UMEET KO3DOUUMEHT

n3nyyeHma € = 1,

o Wanyyarens yepHoro Tena (UaeanbHbi u3nyuarenso)

[Mornowaet u u3anyyaet 100 %. KoadhdnuueHT nanyyexus € = 1.

/|

’-\ UanyyeHue
\_'

N N

[ornowexHue
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Cxematuyeckas cTpykrypa Nanyyatenn 4epHoro rena:

B npupoae Takux naeanbHbiX YCROBUW He cyuwlecTayeT. CTeneHu NPOXOXAEHUA U OTpaXeHUa BCeraa

YepHas nonocts

= l““
' O\ N\

MeTannuyeckoe/KkepaMuyeckoe

reno parpes

CYMTAIOTCH nomexamy uamepexus. COOTBETCTBEHHO, peanbHoe Teno MOXeT ObiTb NPeacTaBneHo
CXeMaTUYecku cnepyiolum 0dpasom:

e PeanbHoe Teno

HacTtb uanyyexus oTpaxaeTca unm npoxoamt ckBosb Teno. KoapouumneHt uanyyeHuna € < 1.

[Mornouwenue

[Tornotuexume

TN

; Orpaxenwue

TN
S~

WUanyyerne




o Cepniit uanywarens (€ MeHbiue 1)

MHorue Tena, CywecTsyioLme B npupoae, Haswigalores “Cepbie nanyyarenn”. Onun obnagaiot Temmn xe
XapakTepucTukaMu, 410 1 Wanyyatenb YepHoro 1ena, TOAbKO WHTEHCUBHOCTL n3nyyeHus Huxe. OHa
KOPPEKTUPYETCH HACTPONKOW KO3dPuLmeHTa n3nyyeHus. KospdOUUMEHT U3NYYeHUs, TakuM oOpasoMm,
9TO OTHOLLIEHWE MeXAY “YyepHOU™ 1 “cepoin” WHTEHCUBHOCTLIO M3NYYEHUS.

e LiseTHOM M3nyyatens

LIBETHBIMW M3NY4ATENAMYW HA3bIBAIOTCH MaTEPUaNDbl, IR KOTOPLIX KOIDDULUUEHT N3NYYEHUS 3aBUCUT OT
DJIMHBE BOHBI ¥ TEMNEPaTypPbl. ITO 03HAYAET, YTO TAKOe TeNo MMEET pasHbil KO3IPOULIMEHT U3NyyeHus,
Hanp. npu 200 °C 1 npu 600 °C. 310 OTHOCUTCA KO BCEM MeTannam. B faHHOM cnyyae Heobxogumo
y0eauTbes, UTO KOSODUUMEHT U3NYYEHUS € ONPEAENAETCH NPU NPaBUNLHOM U3MEPEHVU TEMNEDATYPbI.



2. Ctpyxtypa UK nameputenbhoro npubopa

2.1 Nlornyeckasa cxema

- i} _

4 Y ! ™ - ™~ "~ .
K ca o
Cevcop == Younutenh f=={ ‘oureranoi ‘[Buqumeuue]— 36.2 C°1
\. ,/ \. / \. ./ \

2.2 CeHcop

Tennogoe uanyueHue Nusza UK-pevexTop KA. ceHcop
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Mnxmpmypa- F_f’ -.\*1 STanoHKan Te nepartypa
TEPMO3INEMEHTH) ! \
t
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|
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l"'l
o
" o
"-._"‘- _*,,.-ﬂ"f
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UK-TepMOosnexTpreckoe HanpaxeHue
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2.3 Cxema yCTpOWCTBA U3MEPUTENBHON CUCTEMDI

lpoueccop

JINK3a

Yeunuteno

Cencop

Npodunb Tepmomerpa testo 825

Tennosoe n3ny4eHne KOHUEHTPUpyeTea bnarogaps nuk3e (B AaHHOM cnyyae nuk3a PpeHens) u
nepepaetcs Ha ceHcop. CeHcop TPaHCHOPMUPYET TENNOBOE U3NYYEHUE B ANEKTPUYECKOE
HanNpAXeHue, KOTOPOE NOBLILLAETCH YCUIKTENEM ¥ NepeaaeTca B Mukponpoueccop. Mpoueccop

CpaBHUBAET U3MEPEHHYI0 TEMNEPATYPY C TEMNEPATYPOU OKPYXaIOLLEW CPefibl U BbIBOAUT NOKA33HUS
Ha AUCHNEN.

[TPUHLMM M3MEPEHUS - ONTUYECKUH, NOITOMY NIMH3A A0NXHA BCEraa ObiTh YncTan u 6e3 nospexaeHuil.
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2.4 Kakue napameTpbl BAMSIOT Ha pe3ynbTaT U3MepeHna?

a) 06vekT uamepenns

o Temnepartypa 00bekTa N3MepeHus

o KoapduumeHT nanyyenns 0bbekTa namepenms

b) U3amepurensHbiit npudop

e XapakTepuCTiKa Temnepatypol npubopa(Toyka CpaBHeHNA)

N3MeputensHbliil npubop ONpeaensiet Cneayioume 3HaueHus:
SM = curuan, nosy4eHHbIA 0T 06beKTa U3MepeHus

SU = curuan OKDY)KHIOLLleﬁ TEMNEepdaTyDbl (obwuko pasen TemnepaType MHCTPyMEHTa)

Ecan u3BecteH KOIQOUUVEHT uanydyeHnus €, T0 3¢hekTBHBIU curdan SW paccuuTbiBaeTCs Tak:

SM - SU
SW = : + SU

TemnepaTypa 00bekTa U3MEPEHns - 310 GyHKLUS ONPEAENeHHOro 3GdEKTUBHOrO curHana SW:

T o6bekra uamepenna = f (SW)

B u3meputenbHom npubope temnepartypa obbekTa paccumtbiBaeTcsl U3 3GEGEKTUBHOIO curHana SW
4yepe3 GyHKUMIO TMHeapU3aLUuK.
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3. KoadPpuumeHT nanyyeHums

3.1 TunnyHobie K0O3POUUMEHTBI N3NYYEHNS

e [ipoAyKTb!

Kak # BCe OpraHwyeckue wmarepuanbl, NULLEBbIE NPOAYKTHI KUMEIOT XOPOLLYID M3NyHaTeNbHYH
CNOCOBHOCTL W MO3TOMY He BO3HMKAET HUKAKuX npodneM npu uMamepeHun ux Temneparypbl ¢
nomowbio UK TexHonorna.

¢ [pOMBLILLNEHHOCTD

Awuanazon 3kcanyatauMm uameputenbHeix npubopos Testo (8-14pm)

e (1)

YepHbLIK

1--_ q

| .
5 ] : ‘]| 6enan 6
3 I'EE mememm
g EEEI--..
0,4
muii 1 6DOH33
NS
P N |
h weneso, sonvppam |
0 [ Ry g Ap— cepebpo
12 14 1

0 2 4 6 8 10 6 18 A[um]

IANVHa BONHbI

WamMoY

APEBECHHA

KoaguumeHT nanysenuns pasHbix BOJOHENDOHNLAEMbIX MATEDUANIOB 3aBUCUT OT [UMHLI BONHbI




Bnanason akcnayatauumu uamepuTensinix npubopos Testo (8—14pm)

TeMHbie HEMETANTbI

|- 1 -1 =
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KO3 duumeHT nanyyexHns PasHbix MaTepuanos 3aBUCHT OT A/INHB BOMHBI (CXeMATUYECKoe
npescTapneHne)

e MeTtansl 6enoro yserta

MMmeioT o4eHb ManeHbkuid K03hDULIMEHT U3NTYHEHNUA B Ananasone oT § Ao 14 UM, U No3TOMY KX
TemnepaTtypy TPYAHO U3MEPATS.

= TpebyeTtcqa NnpuMeHeHUe NOKPLITUIA, YBENUYMBAIOLLMX N3NYYaTENLHYIO CNOCOOHOCTL, Hanp. Kpacka,

MacNfHas nnexka unu camoknelowasca nnexka testo (Ne 3akaza 0554 0051), Ha obvexT
U3MEPEHUH. MOXHO U3MEPATL KOHTAKTHHIM TEPMOMETDOM.

e Oxcuab! MeTannoe

B paHHOM rpynne He CYWECTBYET NOCTOAHHbIX nokalateneid. Koad@uLUMEeHT WU3NYYEHUs HaXOBMTCS
mexay 0.3 1 0.9, a Takxe CUALHO 3aBUCHUT OT JJIMHLI BOSIHDI,

= Onpeaenute nany4atensHylo cnocobHOCTL NOCPEACTBOM CPABHUTENLHOMO U3MEPEHNS KOHTAKTHBIM
TEPMOMETPOM MM NPUMEHWUTE NOKPLITUS C ONPEAENEHHLIM YPOBHEM M3NY4aTeNbHON CNOCOOHOCTH.
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e CBeTnbie HEeMETanNbLl / TeMHbIe HeMeTaMnb! / NNACTUK / NPOAYKTh

Takue 0bbexTh), xax Denas bymara, kepamuka, TMnc, ApeBECUHa, PE3NHA, TEMHAS ADEBECUHA, KaMEH®,
TEMHbIE Kpacky, 00138a10T k03 uLMeHTOM nanyyerua npubnusutensHo 0.95 npu anuHe BonHbl
BbiLLE 8 UM.

—> BONLIWMHCTBO OPraHUYecKUX MaTepuanos (Hanp. NULLEBLIE NPOAYKTH) 001a8AI0T KOAGPUUMEHTOM
nanyyenus npnbausurensHo 0.95. Moatomy, jaHHaA BEAMYWHA BBOAUTCS B NPrbOPLI B KayecTse
YCTRHOBKM N0 YMONYAHWUIO MK NOCTORHHOM, Ang TOro, Yytobbl n3bexars owmbok namepeHus ns-3a
HEnpaBuNbHOV (HEBHUMATENLHOW) YCTAHOBKW 3HAYEHNA W3NY4aTEeNbHOW CMOCODHOCTH.

Bnuauue uBeTa Ha pe3ynbTar UsMepeHus

CeeTsibie U TEMHLIE HEMETANTbI HE OYEHb OTAMYAIOTCA APYF OT ApYyra no WX N3Ny4aTenbHbiM
CNOCODHOCTAM B CNYYaE YBENMYEHWA ANVHBI BONHLI. HanpuMep, He MMEeT 3HAYEHUs, YEPHbIA, CUHKNA,
ApacCHbin UNn DENLIA UBET UMEIOT 00bEKTH M3MEPEHNS.

OBvekT nanydeHus, okpawenHbik B Genslid uset ¢ Temnepatypoi ot +40 °C po +70 °C sbipenser
CTONLKO Xe U3NYHEHUS, CKONbKO U M3nyyaTenb YEepHOro LBETA, TaK KaK WX TENNOBOE N3yyeHue, B
OCHOBHOM, BbIAENAETCHA NPU [NINHHBIX BOAHAX > 6 [IM (33 Anana3oHOM BUOMMOCTH).

CuMTaeTcs, YTO Kak HEMeTannbl, Tak 1 NNAcTuK, peauHa u T.4. npy Temneparype 06pabotku ot +50 °C
0 +300 °C nany4aioT 3Heprnio ¢ AnMHON BONHbLI Donblue 5 uM (rae KO3POULUUEHT N3NYYEHUS 04YeHb
BbICOK).

Takag xe cutyaums ¢ Metannamm, ocobeHHO Co Cnnasamu Xxenesa, KoTopsie npy 00padoTke CabiLle
+650 °C BbIAENAIOT N3NYYEHUE NPU MANOR ANUHE BONHBI (M BLICOKMM KO3PEOULIMEHTOM M3NYYEHUA).



3.2 BnusiHne Ha pe3ynbTarthl U3MepeHun (npumepni)
lpumep 1:

O6bEKT U3MepeHus (nuuua, ceexesamopoxeHHas T= -22 °C)
KoadduumeHt nanyyeuuns = 0.92

UK n3mepeHue npu temneparype okpyxaioien cpeabl +22 °C
[lpeaBapuTenbHO YCTaHOBNEHHbIN KOG dULMEHT uanyyenus 0.95
[okasaHua UK namepurensHoro npubopa: -21 °C

T.€. Temneparypa, otobpaxeHHas Ha aucnnee npubopa, HekoppektHa Ha 1 °C
—> He3HAYUTENBHO.

Npumep 2:

O6bekT u3mepeHus (OKUCNEHHbIA natyHHblil auct, T= +200 °C)
KoapduumeHt nanyyenunsa = 0.62

UK u3mepexue npu Temneparype okpyxaiwouen cpeabl +22 °C
[lpenBapuTenbHO YCTaHOBNEHHbIM KO3GduLmeHT uanyyerus 0.70
Otobpaxenue UK uameputensHoro npubopa: +188 °C

T.e. TeMneparypa, otobpaxeHHas Ha aucrnee npudopa, HekoppekTHa npubnus. Ha 12 °C
=> 3HAYMTENbHO

Peaynbrar:

e Yem Gonblue pasHuLa Mexay TemnepaTrypon 00beKTa usMepeHus u
Temneparypou okpyxaiowien cpeabl U MeHblue KO3PPUUMEHT nanyyeHus,
Tem Gonblue ownboK M3MepeHUus B Criyuae HenpaBuibHOro 3Ha4YeHus
KoadppuumeHTa nanyyeHus!

lpu TeMneparypax Bbillie TEMNepaTypbl OKPYXaioLWwen cpeabl

e ECnu ycTaHOBNEH CNULLKOM BbICOKUIA KO3DOULMEHT U3nyyeHus, oToOpaxaemas

TEMneparypa u3mepeHus OyaeT CAULIKOM HU3KOM.
e ECNAKN YCTAHOBNEH CAULLKOM HU3KUIA KOIDPULIMEHT U3NyyeHus, oTobpaxaemasn

Temneparypa uamepeHusi OyaeT CAULLIKOM BbICOKOA.

Mpu HU3KKMX TEMNEpaTypax HUXE TeMnepaTypbl OKpYXalowen cpeabl

e ECnK yCTAaHOBNEH CNWLLKOM BbICOKMA KO3DOULIMEHT nanyyeHus, otobpaxaemas

TeMmneparypa naMepeHus OyaeT CAvLLKOM HU3KOW.
e [ECnu yCTAaHOBNEH CAULLKOM HU3KUIA KOSDDULMEHT uanyyeHus, otobpaxaemas

Temneparypa usmMepeHus OyaeT CIULLKOM BbICOKOWA.




3.3 Tabnuua k0apOULUEHTOB U3NYYEHN OCHOBHLIX MaTepUanos

2

Marepuan Temneparypa 3

AMOMWHWA, CBETNtiit NUCTOBOH 170 °C | 0,04
AcHecT 20°C o 0,96
AcansT 20°C 0,93
Xnonoxk 20°C D77
LiemeHT 25 C 0,93
CarHEl, CEPbIH OKMGNEHHIA 20 °C o 0,28
CaiHel, CHIBHO OKUCIBHHLIR 20°C 0,28
Tone (XpOBENbHK MaTepuan) 20 °C 0,93
Tlen, rnaakud 0°C 097
Nen, HEPOBHIIA 0°C 0,99
Xeneso, 00paboran. HaxpakoMm 20 ‘C 0,24
Xenesn, CBETNOE, BLTPARNEH. 150 *C o 0,13
Xene3o, suinnaeney, 100 °C 0,80
Xeneao, MMCTOBDe 20 “C 0,77
Xene3o, CNerka nopxasesLIee 20 °C 0,61
Kene3, CUNBHO NopxasesLlee 20°C 0,85
[MaxoTHas 3emna 20°C 0,38
NoyBa, NEDHAS [AMKHa 20°C 0,66
Nrurka 25 °C 0,93
(unc 20 °C al 0,90
Crexnd 80 °C 0,94
30M0T0, NONWPOBIHHOE 130 °C 0,02
Pedusd, XecTkas 23 ¢ | 0.%4
Peawda, MArKas cepas 23°C 0,86
[peseCuta 70°C ] 0.94
[a/LKa 90 'C 0,95
ipobxa 20°C 0,70
FOPYHG, HAKASK (¥ecTrvi) 80 'C | (0,88
TennooTe0s, TeMH. aHOANPOBAH. 50 °C (0,98
Menb, NOTYCKHEBUIAS) 20 °C | (3,04
Mellb, C OKCUAHOA nyeHKOH 130 °C 0,76
Menb, NOAMDORAN, 20°C 0,03
Mellb, TEMHAR, OKCUaHAR 20 °C 0,78
Mractvx {N3,111, NBX) 20 °C | 0,94
NucTea 20 °C 0,84
Mpamop, Genui 20°C 0,95
MuH, NOKDLTUE KpacKoW 100 °C 0,93
NaTynb, OKCWIHAR 200 °C 0,61
NATO-3eneHbiv 50 °C 0,85
Bymara 20°C | 0,97
dapdop 20°C | 0,92
\Unep 25°C 0,95
YepHas kpacka {maronas) 80 'C | 0,97
\em 20°C ) 0,78
Cepebpo 20 °C | 0,02
Cranb {Tepuoobpaboran. noOBERXHOCTE) 200 °C 0,52
Cranb, OKCHAHaR 200 °C (1,79
T nnHa, OBOXXENNas 74 'C (.31
VBepTMPABAH. KDacka 0°C 0,94
Box 38 “C 0,67
Kupnwd, MepTent, wrykaTypka 20 °C 0,93
benuii LK [OKDatlieH. ) 20°C 0,35




4. lpumeHeHunsa U npaKruyeckue CoBeTbl

4.1 Uctounuk owmbkm/Henonaakn/komnencauma UK namepurennHoro
npudopa

e BnusHue BHewHKX GaKTOPOB (NOMEX) Ha
pe3ynbTaT U3IMEPEHNS

[Tpu HECKOHTAKTHOM U3MEpeHWn TEMNEPATYPH, B 0DABNEHME K BAMSHWIO TUNA MaTEPUana v
COCTOSIHUA ero NOBEpPXHOCTH, NYTb nepesaun MK curnana mexay npubopom u 06bEKTOM n3MepeHus
TAKKE MOXET NOBAMATL HA Pe3ynbTaT N3MEpeHus.

Momexwu,
“pnﬁop Hanp. nNbinb, Nap n 1.4.
M3MEepPEeHURA

l O0vext

U3MepeHus

Anana3on UK namepeHus

Momexn BknO42I0T B cebq, Hanp..
—YacTuub! Nbiv ¥ rpasu

— BnaxHocTb (A0XAab), Nap, rasul

CMm. Taoke atMocdepHbie okHa ([nasa 1.3).



U
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HenpaBunbHO YCTAaHOBAECHHLIA KO3DPULUMUEHT N3NYYEHNUA MOXET NPUBECTH K
3HaYUTEeNbHbIM OWwKbKaM namepenuns (cMm. 4.2).

MNocne namepeHuns TemnepaTypbl U3MEpPUTENbHLIU NPMOOP OKa3biBaETCH
HEHACTPOEHHBIM HA HOBYIO TeMNeparTypy (Touka CPaBHEeHUS) — BpeMA HACTPOMUKK, CM.

B PyXOBOACTBE N0 3xcnayataumn. [laHHbii (akTop MOXET NPUBECTH K ZHAYUTENbHLIM
owmbkaM U3MepeHnna, BO3HMKAIOT Takue xe npobnemMbl, Kakue u Npu UCNONL30BaAHUN
YCTPOWUCTB C TEPMO3IEMEHTOM.

PexoMengyeTcs xpaHuTs npubop B TOM MecTe, rae Hyaer NpoW3BOAKTLCS U3MEPEHME

Temnepatypsi! 370 no3sonuT Bam n3bexartb npobnemsl C BpemMeHeM HAcTPOoUkK npubopa (HO:
cobniopaite pabouyio Temneparypy npubopal).

UK nameperue SBn9eTCA ONTUYECKAM N3MEPEHNEM:
INS NOAY4EHWA TOUHBIX JAHHBIX U3MEPEHUN PErynapHO NPOU3BOAKUTE YNCTKY NAHILI.

He NPOBOANTE U3MEPEHMS Yepe3 3aTyMaHEHHbIe NUH3bI, Hanp. 13-3a napa.

WK uamepeHue aBnseTcs NOBepXHOCTHLIM U3MEPEHUEeM:

ECJIN Ha NOBEPXHOCTH 0DBLEKTa MAMEPEHUS UMEETCH TPA3b, Nblfib, MHEN W T.1., TO byaer

N3MEPATLCA TEMNEPATYPA TOMbKO BEPXHEro CNoA NOBEPXHOCTM, HANp. TeMnepaTtypa rpssu.
[T03TOMY nepen u3MepeHusanKu ydeauTech, Y4To NOBEPXHOCTL 0OBEKTA YuCTas !

He npoBopuTe M3MEpeHusa npyu BO3HUKHOBEHWUWA MOMEX CUrHany.

Paccroauune mexay UK uamepurenbisim npn6opom n 06bexTom namepeHus

CNVLLKOM BbICOKa, T.e. ToYKa 3amepa Oonblie, 4em cam 00bekT namepeHund. B atom
cnyvyae, HeoOXoaMMo NPUAEPXUBATLCA CREeAYIoOWMX CXeM TOYeK 3aMepa,
oToOpaxaowmx COOTHOWEHWE PaCCTOAHUA U3MEPEHNN:

D Tovm 3amepa Mm

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

PaccToaHue uamepeHns K Toyke zamepa 3. 1

PacCToRHNE HAMEDEHUR MM




10:1 KosdduunenT eBu3npoBaHus D516 MM

D216 MM

12:1 KoadppmumneHnt sBH3UPOBaHUS Dadimm_

D 183 mm

D 16 MM D 58 MM

2 INa3EPHbIX fiyHa U METKH
TOHKH 3aMepa

5000 Mm

2,5:1 KoapPUUHeHT BUINPOBIHKA

Manad TOuka 3aMepa 2 MM,
PacCTORHKE 25 MM

30:1 KoadpduumenT BU3NPOBaHNA

testo 830-T1

testo 830-T2

testo 830-T3

testo 830-14




D 279 MM
U3mepenue Ha pnnHnom ¢okyce

D10wMm_ . — 7 (|\
D 20 MM D‘WHL_..--""H”T

D 16 mm

=S oew g

g h-‘ — e
1200 MM ‘ — M/
- - —
< 2000 mMm *I — _
5000 MM
i —— .
10000 mm
Wamepeune Ha xoporkom dokyce Df MM
D 263 MM— - (T
D 20 um D1STmm _ —
I D1 mm - - R
g - —— -
= — testo 845
HI . —
< 70 MM > —~ -
- 600 mm *‘ — —
1000 Mm "I
-— —
2000 Mm

BaxHoe npumeyaHue 0 pa3mepe Touku 3amepa!

Ouarpammbl TOuexk 3amepa, otobpaxaembie B PYKOBOACTBAX NO 3KCnayatauum npubopos, 0ObIYHO
rOBOPSAT 0 TaK Ha3biBaeMou Touke 3amepa 95%; 310 o3HauaeT, 1o 95% 3Heprui, KoHBEpTUPYEMOU B
CeHcope, BbIXOAUT U3 AaHHOM0 AKanasoHa.

OnHako, 88MAY HEAOCTATOYHOM YETKOCTH OTOOPAXEHWS, AUana30H, KOTOPLIW BNUSET HA pesynbTar
N3MEepeHus (naxe HEMHOro), Ha CaMoM gene, HonbLue.

Heobxoaumo yoeautbes, 4to 06beKT namepeHus BCerna Honblue, YeM TOYKa 3amepa, Ans Toro yroobl
n30exXaTb HeXenatenbHbiX BAMAHUA HA PE3YNLTAT U3MEPEHUS.

Hem Oonbiie pasuuua B Temneparype mexay oObekTOM M3MEpeHus w OKPYXalouleW Cpenoun, Tem
b0nbLIe BNUSHWE HA Pe3yNbTaT U3MEDEHMUS.



4.2 PeweHune pa3HooOpa3Hbix uaMepuTenbHbiX 3a0a4

e U3meputenbHbie 3a21a41 - NPOCTbIE B PELLEHUM:

N3aMepeHne TeMnepaTtypbl BCEX HEMETAINUYECKUX KOMNOHEHTOB ¥ NOBEPXHOCTENR, OPraHUYECKuX
MAaTePUanoB, TaKKX KakK Kpacku u kpacutenn, bymara, naacTuK U pe3uHa, APEBECUHA, CUHTETUYECKUE
MaTepUanbl, NPOROBONLCTBUE, CTEKNO, TEKCTUAL, MUHEPANbI, KAMEHL U T.A.

[ng vamepeHuna Temneparyp 06beKTOB AaHHOW rPynnbl HET HEOOXOAUMOCTU NPUHUMATL CNELIMANBHLIE
Mepbl. KOadpuuMeHT uanyuerua 0CTaToNHO BLICOK, 00bIMHO NpubnuanTensHo 0.95, v He n3MeHseTcs
B TEMNEPATYPHOM JUanasoHe.

e M3ameputenbHbie 3a1a4M - CNOXHLIE B PELLIEHUM:

M3Mepenmne TemnepaTtyp MeTannos ¢ SpKUMU OTPaXaIloLLUMKU NOBEPXHOCTAMU, UBMEHEHUEM CTDYKTYDbI
NOBEPXHOCTM, HANP. U3-3a PXABYUHBI.

Pellats JAHHYI0 W3MEPHUTENLHYIO 33aa4y HeobxoauMO, TONLKO CoDNoAan cneumanbHbiX YCAORWA.
KO3pPUUMEHT M3NYyYEHUR M3BECTEH TOSBKO HA ONPERENeHHON LUMPUHE CNEKTPa CUrHana.
3HAYEHU] U3NYYeHUs Maibl U KONEONIOTCA B 3aBMCMMOCTHM OT AMana3oHa Temneparyp.

—> B TOM Cnyyae ecnn HesOo3MOXHO M3MN0Nb30BaTh KOHTAKTHBIE TEPMOMETPLI, TO NPU BECKOHTaKTHOM

U3MEPEHUM TEMNEPATYDH K COBLEKTY N3MEDEHUA CRERYET NDUMEHATE CREUNANEHBIE NOKDLITUA,
TakWe KaK Hanp. Kpacka, MacnaHada naeHka, nan CaMoKNeIowWwanca rnieHka ¢ onpeaeneHHon
M3Ny4aTenbHOW CMOCOBHOCTBIO.

e U3mepuTenbHbie 3a0a4m - pELIeHUE NPy YCAOBHUAX:

MaTtoBas NOBEPXHOCTb METANNOB U NPO3PAYHLIE MAEHKM.

AvddepeHumauma AoNXHa NPOBOAUTLCA B 3aBUCMMOCTU OT TOr0, KakuM 06pa3oM Heobxoammo
PELUTb M3MEPUTENBHYIO 3a/1auy.

= Onpegennte X03OPUUMEHT U3NYYEHUS C NOMOLLIbIO KOHTAKTHOrO TePMOMETPA WK NPUMEHUTE
cneuyanbHble NOKPLITUA C ONPEENeHHO| W3nYYaTeNbCKOW CnocoBHOCTLIO.

[TpuMevanue:

OyeHb BaxHO, 4T0ObI CamMokAeloLWasncs NNeHKa MOrna Nerko NornowaTb Temneparypy obbexTa
M3MEPEHUS; 3TO rapaHTUPOBaHO B Cy4ae NPUMEHEHUR C 0DLEKTaMM C XOPOLLIEH TENNOEMKOCTHIO
(bonbluas macca) ¥ Xopolwed TEPMONPOBOAUMOCTLIO, HANP. METANNAMU.



Mpumepbl GECKOHTAKTHOTO U3MEpPEeHUs TeMnepaTypbi:

1  WUsmepenus Ha TpyGonposoaax u3
NnBX

— Temneparypa npubnus. +25 °C
— KoadduumeHT usnyyenus nnactuka 0.84.

UpeanbHo ana texHonorum UK namepexus.

2  N3MepeHue Ha KOXyXe U3 JIYKEHOro
xenesa

— Temneparypa npubnus. +38 °C

— KoapduuMEHT uanyyeHus nyXeHoro MMCToBOro
xene3a 0.05

[IpuMeHsanTe NOKPbITUE, YBENNYUBAIOLLEE
N3Ny4aTeNbHYI0 CNOCOOHOCTb, HaMp. KPacky unu
CaMOKJ/IEIOLLIYIOCS MNEHKY, WK NPOBOAUTE
W3MEPEHUS KOHTAKTHBIM TEPMOMETPOM.

pumeyanue: Vicnonbayitte npubop ¢ Manoi
TOYKOI 3aMepa, C O0NbLUMM PACCTOSHUEM W
BCTPOEHHLIM KOHTAKTHLIM TEPMOMETPOM
(KOMOMHMPOBAHHBI M3MEPUTENbHbIA NPUOOP
Hanp. testo 845, 830-T4 unu 825).




3  W3amepeHus HA OUMHKOBAHHBIX
BbIXOf1aX BO3AYXOBOAOR

— Temneparypa npubnus. +24 °C
— KoadpdpuumeHt n3nyyenus umHka 0.23

[IpUMEHUTE NOKPbLITHE, TAKOE KaK Kpacka unm
CaMOKJIeIOLLLAACA NIEHKA UK NCNONb3YUTE Anq
CPaBHEHVS KOHTAKTHBIM TEPMOMETP.

[TpuMeyanue: Buibupainte KOMDMHUPOBAHHLIW
M3mMepuTeNbHLIA Nprbop

4 W3amepenus npu yknagke achanbta
— Temneparypa npubnus. +24 °C
— KoadduuneHt uanyuenus acdansta 0.93

N3mepenus nposoastcs 6e3 npobnem.

9 W3mepeHune Ha KMPNUYHOI CTEHE

— Temnepatypa npubnus. +21 °C

— K03dbduumneHT nanydyennsa kupnuya, (KpacHbin)

0.93

U3mepenusa nposoaatca 6e3 npodnem.

6 MamepeHus HA BLITKKAX
(OKpawweHHbixX)

— Temnepatypa npubnus. +24 °C

— KoapduumeHT uanyyenmnsa LuHka (OKpalleHHbIN )

0.96

MN3meperia nposoaatca 6e3 npobnem

[ N3mepeHus Ha INEKTPUYECKHX
BbIKNIOYaTensx

— Temneparypa npubnus. +20 °C
— Koapduuuent nanyyenusa 0.85

Uamenerua nnosonsitea He3 npobnem.

8 W3amepeHue Ha INEKTPUYECKUX
wkagax (KoOHTaKTopax)

— Temnepatypa npubaua. +74 °C

— KoadduumeHT nanyuexua nnactuka 0.92

BHumaHue: 13Meperne nposoauTe Ha
NOBEPXHOCTU NJIACTUKA, a He HA MeTanne!

9 W3mepenus Ha kopnyce nogWMNHMKA
(OKpaLweHHoro)

— Temnepatypa npubnus. +68 °C

— KoadpduumeHT uanyuenus yepHou kpacku 0.93

N3amepenus nposoaatcs 6e3 npobnem.

10 Wamepenuns na nnactuxe paguaropa
INEKTPUYECKOro MoTopa
— Temneparypa npubnmn3. +50 °C

— KoadduumneHT nanyyenusa seneHoun kpacku 0.93

WU3amepenus nposoasaTca He3 npobnem.

11 W3mepeHus npoayKkToB Ha
XONOAWNBHOM KOHBEUpe

— Temnepartypa npubnus. +8 °C

— KoadpdpuumeHT nanyyeHua nuLiesbiX NPOAYKTOB
0.95

amepenns nposopsatca 6e3 npobnem.
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12 W3mepenus Ha TennoobmeHHMKax 17/ Wamepenus Ha ¢pnyopecLeHTHbIX

— Temnepatypa nputnus. +10 °C flamnax
— KoaddUUMEHT U3NYYEHUS KOHAEHCUD. BOALI [pu Temneparype +42 °C
0.93 — Ko3adpPuumeHT usnyyeHus crekna, raakoro
0.92-0.94

lNpumeyanune: NamMepennsa yepes KoHAeHcaT
WU NPUMEHEHWUE NOKPLITUA C BbICOKOW WU3amepeHua nposoastcs 6e3 npobnem.
N3NyyaTenbHoU CNOCOBHOCTLIO.

13 "3MEDEHHH Ha 6noke ABUAraTens 18 Mamepeuuﬂ Ha OKPALLUEHHbIX prﬁa)(

— Temnepartypa npubms. +100 °C — Temneparypa npubonu3. +10 °C

— Ko3gpPUUMeHT uanyyeHna anioMUHNA, CUILHO

— KoadpduumeHT nanyyenus ronybon kpacku 0.94
okucnenHoro, 0.2

W3mepenmna nposoasTcsa bes3 npobnem.
[IpUMEHaNTE B Ka4ecTBe NOKPLITUA MACNSHYI0 Unu

CaMOKNEIOLLYIOCA NNEHKY, TaK 4Tobbt € > 0.9.

19 W3mepenns Ha SUMHKOBAHHDIX

14 WUamepenus na ycraHoeke
BbIX0flaX BO3AYXGBOAOB

OXNdAXAECHUR

o — Temneparypa npubnus. +38 °C
— Temneaptypa npubnu3s. +36 °C

— Kosdpuumedt nanyyenma uynka 0.23
— KoadPuuueHT nanyueHna OKpPaLLIEHHOTO NuCTa

MeTanna 0.92 [IpuMeHuTe MoKpLITHE, TAKoE KaK KPacka viu

CaMOKNEIOLLaACs NAeHka N UCnonb3yure 4nd
3meperuns nposoasatca 6e3 npobnem. CPABHEHUS KOHTAKTHBIA TEPMOMETP.

15 W3Mepenus Ha wuHax asTomoOuns NpumMmeyanue: Bribnpante KOMOWHIPOBAHHBIN
n3mMepuTenbHblid Npubop
— Temneparypa npubnus. +40 °C

— KoadpduuueHt nanyyenus Markon pesutol 0.86
20 Wamepenns Ha Tpanchopmarope

M3amepenust npoBoaaTcs 6e3 npobnem.
P POBOMA P (OKpaLweHHOM)

16 WU3amepenus Ha BLIXOAAX RYXOBbIX

— Temnepatypa npubnua. +70 °C
wkagos

— KO3 PUUMEHT U3nyyeHus Kpacku
Tpaxcdopmaropa (.94

— K03¢¢)MUMQHT MS."W@HHH ”“'1Hb|, Oﬁ)l(ldl' 091 MaMepeH“ﬂ HDOBOMTCH 663 npoﬁnEM.
WU3mepeHus nposoaatcs 6e3 npobnem.

— Temneparypa npubnus. +70 °C
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[puMepbl NPUMEHEHUHN:

CexTop “lNMpoMblLUNEHHbIX NPUMEHEHNIA”

® BuisBneHne Ype3mepHo BbICOKMX TEMMNepaTyp Ha
pacnpeaenuTesbHbiX WMTax, U3MepeHusa Ha
ANEKTPUYECKUX CXemMax, Hanp. pe3anucropax,
TPAH3UCTOPaX, INEeKTPOHHbIX CXeMax U T.A4.

MpumeyaHue No NPUMEHEHMUIO:

— Toyka 3amepa | Paccroarmne uameperns

— [1poBOAUTE U3MEPEHUS HE HA APKUX MOBEPXHOCTAX (OHW
OTPaXaloT TEMNEPATYpy OKpyXaloLen Cpeabl), @ Ha MIacTuke C
g-yctaHoBkou 0.95.

lNpumeyaHume:

Tpebyetca UK namepurensHbiii npubop ¢ Manoi Toykoid 3amepa
(Hanp. testo 845-1, testo 830-T3).

® amepeHne TemMnepatypbl B CUCTEMAX OXNAXAEHUA
[puMeyaHue no NpuMeHeHMUIo:
— Touka 3amepa / PaccrosHue namepeHus

~ — [lpoBoauTE M3MEPEHMA HA NOBEPXHOCTSX C BLICOKOW
‘ n3nyyarenbHoU CNOCOOHOCTbLIO (Hanp. OKPALLEHHbIX
MOBEPXHOCTAX)

lNpuMeyaHue:

0OMbLLIOM PACCTOAHUMN C DYHKLMENH KOHTAKTHOr0 TEPMOMETPA
(Hanp. kommnekT testo 830-T4 wnmn 825-T4).



® [lposepka u perucTpauusa AaHHbIX
TemMnepartypbl Ha reHeparopax U npueBoaax,
An3eNbHbIX 0N0Kax, BbIMYCKHbIX
KOnnekKTopax. |

Mpumeyanue No NPUMEHEHUIO:
~  Toyka 3amepa / PaccTosHue namepeHus

~  [lpoBoMTE U3MEPEHUS HA NOBEPXHOCTSX C
BbICOKOM M3NY4aTeNbCKOU CMOCOOHOCTLIO UK Hanp.
NOBEPXHOCTAX MOKPLITbIX MACASHHON MIEHKOM.

lMpumeyanme:

[TpumMeHsiiTe U3MEepUTESNbHBIA NPUOOP ¢ MANIOKH TOYKOM
3amepa Ha OONbLLOM PacCTOAHUM U C PYHKLMENH
KOHTakTHOro TepmomMertpa (testo 830-12/-T4, 845).

_ ® KoHTponb TemnepaTypbl Ha PeNbCOBbLIX TPAHCMOPTHbIX

cpeacreax, Hanp. “Onpeaenexnue neperpesa
KOnecHou Oykchl” Yepe3 usmepenue temneparypbl
MOKPBITUSA OCH.

NMpumevanne:

[TpuMeHsiATe n3MepuTeNbHbLIA NPUBOP C Manoit TOYKON 3amepa
Ha Bonbluom pacctosHum (testo 830-T2/-T4, 845).



Cextop “OTonnexHue, BEHTUNALMUA U XONOAUIbHbIE CUCTEMbI™ :

® KoHTponb TemnepaTtypbl Ha BEHTUNSALWOHHbBIX BbIXOAAX.

lNpumeyaHue K NnpUMEHEHMUIO:

— [poBoauTe U3MepeHne He Temneparypbl BO3ayxa, a
TeMnepaTypbl BEHTUIALUOHHbBIX PELLETOK.

— He uamepsiite Temneparypy becuBeTHbIX METaNnoB.

— He npoBoauTe U3MEPEHUA CO CNULLKOM MaNoro paccTosHuS OT
TOYKM 3amepa.

® KoHTponb Tennonepenayu B NOMeLeHUsX.

lNpumeyaHue K NPUMEHEHMIO:

OKPALLEHHbIX pamax OKOH U CTexne TaK Kak ﬂ,aHHble
MaTepuanbl UMEIOT uanyyatenbHyio cnocobHocTs mexay 0.9 u
0.95.

— Wamepante TemnepaTtypy HenoKpHITHIX METANNUYECKUX PaMOK
KOHTAKTHbIM TEPMOMETPOM WIIU NMPUMEHANTE CreuuanbHoe
NOKPbLITUE, YBENUYMBAIOLLIEE U3JTyYaTeNbHYIO CNOCOOHOCTS.

fipumevanue:

Bouibupaiite nameputenbHbid Npubop ¢ Masoi TOYKOM 3amepa u
6ONbLUMM paccTosHMEM, C QYHKUMEN KOHTAKTHOrO U3MEpeH#s,
Hanp. KOMOMHMPOBaHHbIA U3MepuTenbHbIN Npubop (testo 830-

T2/-T4, 845).

== ® KOHTpONb TeMnepaTyphl TENIOU30NALMM B
NOMELLEHUH.

lpuMeyaHue K npUMEHEHUIO:

— He uamepsiite Temnepatypy 6ecuBeTHbIX METANNOB.

— [lpoBepbTe pasHble KOIPOULMEHTHI U3NYYEHUS.



O6wue chepbi NnpUMEHEHWA

® [Inq 3al4UThl OT OrHS

lMpuMeyaHue K NPUMEHEHMUIO:

— He npoBoauTe uamMepeHus Ha apepsax u3 6ecLBeTHbIX
METaNNOB.

lpumeyaHue:

Ucnonb3yinTe KOMOMHUPOBAHHbIA U3MEPUTENLHBIA NPUOOP
(Hanp. komnnexT testo 830-T2 unu 825-T4).

® BuiCcTpbie U3MEPEHNUS TeMnepaTypbl Npu
CTPOMTENbCTBE [OPOr Ha OTKPLITOM BO3AyXe.

lMpuMeyaHue K NPUMEHEHUIO:

— ObpatuTe BHMMaHKE Ha pa3peLLeHHyI0 paboyyio
Temneparypy npubopa

— Toyka 3amepa / PaccTosiHue uamepeHus

— [Mpubop pomxeH ObiTh HACTPOEH HA TEMIepaTypy
OKPYXaIoLLen cpefbi.

— Tonbko U3mMepeHue TemnepaTypbl MaTepuanos C
BbICOKOW M3nyyatenbHOW cnocoBbHOCTLIO, Hamp.
"XONOAHOE paccesHHoe HebecHoe u3nyyeHre” npu -
90...-60°C aBngeTcs nomexon namepenuns. BoamoxHa
3aLuMTa OT U3NYYEHUst C NOMOLLbIO 30HTA.

lNpumeyanue:

MpumensiATe Npubop U3MepeHus ¢ Manon TOYKOU 3amepa
Ha O0NbLIOM PACCTOAHUMN C PYHKLIMEN KOHTAKTHOIO
TEPMOMETPA.



. ® [Ipu MHCNEKLMN TeMnepaTypbl NULLEBbIX NPOAYKTOB

MNpuMeyaHme K NPUMEHEHMIO:

— BeCKOHTaKTHbIN CMOCOH NPUMEHSETCA NPU U3MEPEHUU
TEMNEepaTypbl NOBEPXHOCTM.

. —> B cnyyae KpUTUYECKUX 3HaYEeHUW, NPOBEPANTE AaHHLIE C
MOMOLLBIO KOHTAKTHOro TepmomeTpa!

— Toyka 3amepa / PaccrosHue namepexus

— [1pnbop AomxeH ObiTh HACTPOEH HAa TEMNEpPATYPy OKPYXatoLLeit
cpepbl.

— WpeanbHoe paccToaHue Mexzy npubopoM 1 npoayKTamu /
ynakoBkou - 1-2 cM (¢ 3:1 onTukoMn).

~ — ECnv NPOAYKTHI NOMELLEHb! B KAPTOHHBIE KOPOGKM, OTKpOIATE

KOPOOKY ¥ U3MepanTe Temneparypy ynakoBKW.

— [lpu n3MepeHun NpoayKkToB, 3aneyaTaHHbIX B MIEHKY
M3MepPAETCa Temneparypa nneHkn. TeMm He MeHee, NpPoBoauTe
N3MEPEHUSA B MECTAX HENOCPEACTBEHHOIO KOHTAKTA NNEHKU C
NPOAYKTAMMU.

— He npoBoauTe U3MepeHus npu BO3HUKHOBEHWUM MOMEX.

Npumeyanue:

Buibupaiite KOMOMHUPOBaHHBIA M3MepUTENbHBIA Npubop (Hanp.
komnnekT testo 830-T3 nnu 826-T4)
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KopoTko 0 apyrux chepax npUMEHEHHaX:

e YCTaHOBKA TOUYKM KOMMYTaLIMM OUMETaNAMYECKNX YCTPOICTB Yepes uamepeHne Temneparyphb!
NBUXYLLIEr0 BHYTPEHHErO A3bl4Ka B TEMNOBOM NOTOKE.

e  MoHNTOpUHI TEMNEpaTypbl B CUCTEMAX OTONIEHWS, OCYLLIKW WAK MPOLLECCE NAMUHUPOBAHUS.

e |i3mepeHune TeMnepaTypbl ABUXYLLMXCA PE3VHOBLIX LK 3arPYXEHHOTO TPAHCNOPTHOIO CPEACTBa.
MOHUTOPUHI HEBEPHOM TEMNEpaTypbl MaTepuana u3-3a HepaBHOMEPHOTO Harpesa.

e lA3MepeHune TeMnepaTypbl B NPOLECCaX OCYLLKK W aedopMaumn npu Npov3soaCTBe MNacTUka.
e 3amepeHusi TeMnepaTypbl B MEAULMHE NPY AMArHOCTUKE 1 TepaneBTUYECKOM KOHTPONE.

o (OHapyxeHune yTeyek B OTAANEHHbIX MHUAX OTOMNIEHUS NYTEM N3MEPEHUS YBENUYEHUS
TemnepaTypbl NOBEPXHOCTH NOYBLI.

4.3 fApyrue npakruyeckue COBeTbi:

¢ UK nameputenbhble npubopbi:

lnacTmaccoBbie BONOKHA U NPOBOAA

TPYAHO M3MEPUTL NUPOMETPUYECKM, TaK KaK 0ObIYHO OHM OYEHb TOHKUE, TEM CaMbiM MEHbLLe, YeMm
nosie N3MEPEHMa U MOMYT BbICKANb3bIBATL U3 NONA U3MEPENUA BBUAY HETOYHOMO YKA3aHWR Ha HUX.

= M3MepaioTca C NOMOLLbIO: YaCTUYHO GUKCHPOBAHHBIMU NpubopamMu, nHaye noTpebyercs

NPUMEHEHUEe cneLmaibHuX NPUOOPOB, HE U3MEPAINTCA ¢ NOMOLLLIO U3MEPUTENBHLIX NPUOOPOB
Testo.

NMpupoaHbie 00BEKTh

Ha OTKPLITOM BO3AyXe, Takue Kak BoAa, KAMHM, NOYBA, NECOK, PaCTEHUN, JEPEBO W T.4. UMEIOT
KoabduumeHT uanyyeHua mexay 0.8 v 0.95 B cnextpantHom auanasone Mexay 8 u 14um. Ecnu
N3MEPEHUN NPOBOAATCA HAa OTKPHITOM BO3AYXE, HEOOXOAUMO NPUHATL BO BHUMAHME “X0N0AHOe
DacCesdHHOR HeDECHoe ManyyeHue” B CNyyae Manoit nanyyarensHon cnocobroctu. NlavHoe
“okpyxatouiee uanyyenue” f[oAXHO ObiTb HANM3KUM K TEMNepaType Bo3ayxa. 310 AOCTUraeTCA 3aLUTON
OT MELLIAOWEro MINYYEHN], HAMpP. C NOMOLLLIO 30HTA HaJL TOYKOW 3aMepa.

= W3mepaiorcs ¢ nomollbio UK uameputenbHblx npubopos Testo.
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Crexno v ksapiy

UMEIOT BbICOXMIA KO3PPULMEHT anyyeHus npubnua. 0.95 v 0.98 npu anmwne BonHb Oonbiue 8um. He
nponyckaloT UK n3anyyexue, T.e. M3MEPIETCHA TEMEpPATYpa OKOHHOMO CTekna.

= Wamepaotcs ¢ nomouwbio UK nameputenbHbix npnbopos Testo.

MnacTuk

n3mepaeTcs B ananasoHe temnepatypel ot +20 °C po +300 °C 80 Bpema npoLeccos OCYLIKU ¢
nedopmauni, Hanp. NPeccoBaHus, KanawapupoBaHns, rydbokKoit BLITAXKK U T.8. KO3ODULUMEHT
N3NY4eHUs NPAKTUHECKW BCEX NNAcTMaccoBbiX uanenui pasen o1 0.8 no 0.95 u, nostomy,
TeMneparypy MaTepuana nerko U3MepuTh.

= WUamepsaiorca ¢ nomowbio MK namepurensHbix npubopos Testo.

Mpo3pauHbie NNEeHKKn

Npy ONpefeneHHon AnnHe BOMHbI CYLLECTBYET XapaKTePHbLIW Anana3oH NOrnoweHws, Npyu KOTOpOM
daxTop npoxoxaeHus peanbHo Man. MNpu manom koapduumente otpaxenus (0.05...0.20),
n3nydarenbHag CnocoHHOCTL 04eHb BbiCoKas. Cnelyer OTMETUTb, YTO CTENEHb NPOXOXAEHUR U
KO3DPULMEHT UINYYEHUN 3aBUCAT OT TOALLMHL! NAEHKW. HEM TOHbLLE NNEHKA, TeM HUXe KOIPOULINEHT
u3nyyeHms. ToHkue nneHky 0bblyHo nponyckaroT UK uanyyeHue, no3atomy npuMuTe BO BHUMaHue
BHELLHWE U3NYYEHUS.

= W3mepsiotcs ¢ nomolbto UK usmeputensHbix npubopos Testo.

fopstuMe rasbl U OroHL

ABNAIOTCA “00bEMHBIMKM U3nYYaTENIMN 3HEPTUM C BLIDOPOYHBIMKM CBONCTBAMU U3NY4YEHUS”. 3AeCh Peyb
HE WAET 0 TOYKE 3aMepa, TaK KaK 3HaueHKne cpepHen TemnepaTtypbl HeoOX04UMO onpeaensTb, NPoBoas
M3MepeHns 00NacTy BHYTPU NaMeHu OrHsl. Ha 1aHHOE 3HAYSHWE 3a4acTYIO BNUSET CTEHKU NeYy unu

rasbi.
OroHb ¥ ropsyue rasbl, Talke Kak U Npo3payHbLIe MaTeEPUaND!, N3NY4AIOT 3HEPIUI0 B ONPeAENeHHbIX

CNEKTPa/IbHBIX Anana3oHax, Hanp. B guanasoHe okono 4.3um (CO» AnanasoH).

=> U3MepaIioTC C NOMOLLbIO cneumanbHbiX npubopos.
= He u3mepaoTcs ¢ nomoiwpio UK uameputenbrbix npubopos Testo.
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o [loBepka ¥ xanubposka

[lng nosepkmn 1 kanubpoBKu NUPOMETPOB M3NyyeHna Tpebyetca Uanyyarens yepHoro Tena. B npouecce
kanubposkn HEOOXoAUMO YOEAWTLCR, Y4TO COOTBETCTBYIOWIEE NONE ANg U3MEPEHUS TepMOMETPOM
M3NYYEHUS MEHbLLIE, YeM OKHO UanyyaTtens yepHoro Tena.

B cnyyae nOCTOAHHO YCTAHOBNEHHOrO Ko3pduumenta uanysenus (Hanp. 0.99), otobpaxenue
KOHBEpTUpyeTCa B € = 1.

¢ KO3pPUUVEHT H3NyyeHus

OmbKK n3mepeHnus MoryT BOSHUKHYTb JaXEe NpuU NpaBuNLHON YCTaHOBKE KO3 PULMEHTa uanyyeHus!

C k03pPUUMEHTOM n3Ny4eHNs MeHbiue 1, 3HauYeHne M3MepeHns aKCTPanoaUPYeTCs Ha OCHOBE
TeMneparypbl npubopa = okpyxaiowen Temneparypbl.

— Ecnv Temnepatypa npnwbopa He COOTBETCTBYET OKpyXaloLel Temneparype, T0 KOppeKTUpoBKa
KoabduumeHTa uanyyeHus npnbdopom dyaet nposeaeHa HEBEPHO.
Takum 006pa30M, ecny Temnepatypa npubopa HUxe, TO PE3yNbTar u3MepeHus OyneT CNULWKOM
BbICOK W HA00O0pOT.

—  ECAv uHapBuayansHLIe TENNOBLIE MNKM XONOAHBIE M3AYYATENN (HaNp. HArpeBaloLIUe 3NEMEHTDI,
Namnbl, YCTPOUCTBA OXNAXAEHMS U T.4.) OTPAXAlOTCA Ha NOBEPXHOCTM 0ObEKTa uaMepeHus, Toraa
NAHHOE W3Ny4eHWe He COOTBETCTBYET OKPyXalouieit TeMnepatype = temneparype npubopa. Takum
06pa3oM, KOppPeKTUPoBKa KO3dhduuMeHTa uanyyarena npudapom GYRAT HEBEDHOWM.

YcrpaHeHuve olnbku: HakponuTe faHHble usny4areny Hanp. KapToHHOW kopobkon. OHa nornoTuT
MELLAIOLLIEE U3NYYEHKe U BbiNYCTUT CBOE COOCTBEHHOE = QKPYXaioLLas Temneparypa.



4.4 Utoru: KoHTakTtHOe Mnn 6eCKOHTaKTHOE uaMepeHue?
— PexoMeHaaunu komnaHum Testo

beckoHTakTHOe UK uamepeHuwe temneparypsl

1) UpeanbHo noaxoaut gas U3MEPEHUNA TeMNepaTypbl NOBEPXHOCTEM:

a) Marepuanos HU3KOI TEeNONPOBOAHOCTM, TAKUX KaK Kepamuka, NNacTMacca, pesvHa, ApesecuHa,
Bymara, obou, WTyKaTypKa, TEKCTUAb, OPraHUYECKUe Matepuansl, NULLEBLIE NPOAYKTHI.

UameputenbHblil npubop npoBOAUT MaMepeHusa He3 Kakoro-nubo so3neitcTena Ha 06BEKT uamepeHus.
UK n3nyyenne obbekTa n3MepeHus UMeeT BCeraa OfHy U TY Xe CKOPOCTb, a TAKXKE HE3aBUCUMO OT
TENNOBOIO N3NYYEHUS.

b) Marepuanos ¢ BLICOKOW M3Ny4aTenbHOW CNnoCOOHOCTLIO, HANP. MaTEpUanoB HU3KOW
TeNNONPOBOAUMOCTH (CM. NYHKT “a”), NaKos, KPAacoK, CTeKna, MUHEPANoB, NAUTOK, KAMHEH, CMOSbI
W BCEX HEMETANUYECKUX MaTepuanos.

B JaHHOM Cnyyae npaBuNbHO yCTaHaBNUBATL KO3GPuUUmMeHT nanyyerus Ha 0.95 (1.e. Tonbko 5 %
OKPYXAIOLLLErO U3/YYEHUA OTPAXAETCA OT NOBEPXHOCTH u3amepeHus). Owinbku uamepeHuns, BO3HUKLLKE
N3-33 N3YNEHUS OPYruX CTOYHWUKOB W OTPAXEHHbBIX NOBEPXHOCTHIO, HE3HAYUTENbHDI.

c) JlBuxyuiecs KOMNOHEHTH! (NPK YCAOBUM YTO MaTepuan UMEeT BbiCOKUMA KOSPOULMEHT W3NyYyeHus
MJIM MOXHO YCTAHOBWUTL OnpefieneHHblid KoahDUUMUEHT) Hanp. NpY NPOroHKe dymarm,
BPALLAIOLLMECH LUMHBI, OKUCNEHHBIE CTANIbHBIE KOMNOHEHTHI, HA NUHUUA KOHBEUEpa.

d) KomnoHeHTbl, Tpebyiolme HECKOHTAKTHOIrO M3MEPEHNUS, Hanp. CBEXEOKPALLICHHbIE YaCTH,
CTEPUIbHBIE KOMIOHEHTbI WK arPECCUBHLIE CPEAbl, KOMNOHEHTbI NOA HANPSXEHUEM, Takue KaK
ANEMEHTbI 3NEKTPOHWUKKN, 3NEKTPOHHLIE LWWHLI, TPAHCHOPMATOPHI.

e} Manble W IErKOBECHHIE JETANW, HAND. KOMIMOHEHTHI U BCe 0DLEKTb U3MEPEHUs:, NPU K3MEPEHWUM
KOTOPbIX KOHTaKTHbIA 30H[, U3BNEYET CAKWKOM MHOTO SHEPrUM, YTO CTAHET NPUYMHOW HEBEPHBIX
NAHHbIX M3MEPEHUS.

Bam Heobx0auMo ybeauTbCs, 4TO TOYKE 3aMepa U3MepuTenbHOro npubopa MeHbllle, Yem cam 0bbexT
“3MepeHus!

2) MoaxoanTt npu ycnoeuax:

Oxcuabl METANOB, TaK KaK OHU WMEIOT W3NYYATENbHYI0 CNOCOBHOCTL, KOTOPas 3aBUCHT OT dakTyph
noBePXHOCTU U Temnepartypsl (Mexay 0.3 1 0.9).

B naHHOM cnyyae Bbl MOXETe NPUMEHMTL NOKPLITHE C ONPeaeneHHbiM K03GEOULIMEHTOM U3NyYeHUS
(Hanp. camoxneowwaacsa nnedka testo, Ne 3aka3a 0554 0051, kpacka unu Macno) mnu onpeienuTb ero
C NOMOLWIbIO CPABHUTENLHOIO W3MEPEHUA KOHTAKTHEIM TEPMOMETPOM.
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3) He noaxoaur ana namepeHuns:

BecuseTHbix MeTannos (k03 uumueHT uanyyesus mexee 0.1; 1.e. 6onee yem 90 % okpyxaowero
M3NYYeHWUs! OTPAXKAETCH HA MOBEPXHOCTU 0OBLEKTA N3MEPEHNA), ANA KOTOPbIX HENL3A NPUMEHNTD
CPEACTBA, NOBLILAIOWME U3NYYATENbHYIO COCOOHOCTL, HAaNP. CAMOKNESIOLLYIOCS NNEHKY, KpacKy unu
Macno. B 3TOM Ciyyae MOXHO 0XWAATb BbICOKYIO CTEneHb OWMOKY, BbI3BAHHYIO BbICOKUM YPOBHEM
OTPAXEHUA 0T NMOBEPXHOCTU 00LEKTA N3MEPEHUS.

Tnnuyubie UIMEPEHNS N0 KOHTPOMO TEMNEPATYPLI ¢ MCronb3oBannem MK cnocoba uaMeperuni 8
(IDOMbILLIEHHOCTH.

— [eHepatopsl, NPUBOALI, arperaroi

— Kopnyca noALNAIHWKOB

— PacnpegenutenbHble WWThHI

—  INEKTPOHHbIE CXEMb

—  YCTaHOBKA TOYKM NepeKNioyerns BuMeTannmyeckux yCTpoUCTB

— Tennosuie yCTAHOBKK, NPOLECCHI OCYLLKM W IAMUHUPOBAHUA

— Bpawaouuecs pe3MHOBbIe LUKHDI

— [lnactMacca B npoLeccax ocywku n gedbopmaumi.

TunnyHbie n3MepeHns 10 KOHTPOMIIO TEMAEPATYPLI ¢ ucnosb3oBaHnem VK cnocoba nameperHni B
MIOMEUCHUAX/CUCTEMAX KOHQULIMOHUPOBAHNS BO3LAYXA:

— Bo3sayxoeoabt

— Tennosble NOTOKW U TEMNOU30NALMSA B NOMELLEHUSX

— Jlokanusauma cnadbix MECT U30ASILMM.

Tunnyubie npumerieting VIK usmepenns B cHCTeMax 0TonngHns.

MN3mepeHna Ha NOBEpPXHOCTSX:
— Pagmartopos, okpalleHHbiX TPyD cUcTeM oTonneHnd

— [lonoBbiX NOKPLITUIA, APEBECUHB!, NPOOKK, NAUTKKU, rPaHUTA, TAKXKE KaK 1 HA HEOTAENAHHON
MOBEPXHOCTM CTEH ANS NOKaM3aLmmu Tepmobymaru.

Turnyubie npuMeHetns VIK naMepenns npu KOHTPONE TeEMEPAaTYDhl MULLEBbIX NPOAYKTOB.

— bbicTpas nposepka npu nprueMxe ToBapoB MNK B HA3KOTEMNEPATYPHBIX NPUIABKAX.
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KoHTakTHOE n3MepeHue Temneparypsi

1) WpgeanbHO nogxoaut AN U3IMepeHus TeMneparypbl:

a) O0BLEeKTOB C rRanKMMK NOBEPXHOCTAMM U XOPOLLEW TENAONPOBOAHOCTLIO, HAMNp. Bce MeTannsl. B
[IAHHOM Crlyyae, KOHTaKTHOE u3MepeHnue 0bbi4HO bonee TouHoe, yeM UK namepenue.

b) OnpeneneHue BHYTPEHHEN TeMnepaTypb! XUAKOCTEN U NULLEBbLIX NPOAYKTOB.

2) MoaxoanT Npn yCNOBUAX:
a) W3mepenus 06bexTOB C HU3KOM TENAONPOBOAHOCTLIO (Hanp., cM. UK namepenue)

30HA, KOHTAKTHOTO W3Mepenna cnocodbeH oTodpaxarh KOPPEKTHbIE JaHHbIE TEMNEPATyPbl, B TOM
CNnyyae ecnu He Cpasy NpMHUMAET TeMnepaTypy obbekTa uamepenus. B cnyyae ¢ 0bbektamu ¢ HU3KOW
TENNONPOBOLHOCTLIO BO3HUKAET NpobHneMa naMepeHns, a Bpema HaCTPOWKKU YBENMYMBAETCS
M3MEPEHUE HAYHETCH TOraa, KOraa 30HA NPUMET Temnepatypy 00beKTa U3mepeHus.

b) Manbix, nerkosecHbix getaneu

B AaHHOM Cny4ae KOHTAKTHLIA 30HJ M3BNEKAET TENNOBYIO IHEPTMIO 13 0DBEKTA U3MEpeHus,
CRe0BATENbHO, BIMAA HA PE3YNLTAT M3MEPEHUS.

3) He noaxoauMT Ana U3MEpPEHUs Temnepartypbl:
—  KomnoxeHTos, Tpebyowmx OECKOHTAKTHOro n3MepeHns (CM. Bbile)
—  LIBuxyLmxcs yacren.

TUNYHBIE NDUMEHEHNS KOHTAKTHOTO M3MEDEHNS B [TDOMbILLNIGHHOCTH.

—  WHCTpYMEHTB! pns NpoLLeccoB aedopMatum
— [lpwnBoapl, peaykTops!, NOALMNHUKA
— Bce noBepxHOCTM MeTaNNos

W CPABHUTENLHOE U3MepeHWUe, AN TOro YToOL YCTAHOBUTL U3NYYATERLHYI0 CNOCODHOCTL NOBEPXHOCTK
ang UK nsmepeHuns.

TUMUYHBIE KOHTAKTHbBIE U3MEDEHHUA 110 KOHTDOMO TEMNEPATYDH B MOMELICHUAX/CHCTEMAX
KOHANLIMOHNDOBAHNS BO3AYXA.

—  BeHTunaunoHHbIe BbIXOAH!
— [loBepxHOCTb CTeH.



Tunuyrbie NPUMEHEHU KOHTAKTHOIO M3MEDEHNS B CHCTEMAX OTOM/IEHUA.

—  M3mepeHns TeMnepaTypbl NoAaoLLe/06paTHON NuHWA HA rONbiX MeaHbIX TPYOax
— [lpoBepka paanaTopos
— Jlokann3aums noaoxXeHwust OTONUTENbHbIX TPYD B CTEHAX K Nofiax

TunnyHbIe MPUMEHEHNS KOHTAKTHOrO U3MEDEHHS DU KOHTDOAE TeMNEPATYDb! MULLEBbIX NPOJYKTOB:

—  M3Mepenna BHYTPEeHHen Temnepatypsl NPy KDUTHYECKUX TeMnepaTypax npoaykTa

PesiomMe:

Komnanua Testo B 6onblunHcTee cnyyaes pekoMeHayeT UCnoab3oBaTb H@CKOHTAKTHLINA
UK TepMOMETP M KOHTAKTHLIX TEPpMOMETP B OAHOM KOMNAKTHOM U3MEPUTEJIbHOM
npubope, 4eM UCNONL3OBAThL Pa3Hbie NPUOOPLI C KOHTAKTHBIM U HECKOHTAKTHLIM
H3MEepeHneM no otTaenbHocTU. flaHHas kombuHauma no3sonut Bam Hanbonee BuicTpo v
TOMHO BbINONHUTL BCe Balun uamepurtenbHbie 3aaum.

B uneane, k0adpPduuneHT nanyueHna MoxeT ObiTb YCTaHOBNEH cneuuanbHo ans UK
H3IMEPEeHUU ana npumeHexHus 8 npoundsoacree U cucrtemax OBK.

Npu nposepke TemMnepartypbl NULLLEBLIX NPOAYKTOB YCTaHaBNMBaeTCR QUKCHUPOBAHHOE
3HaueHue 0.95.

B cnyqae namepennin nosepxHoct K npubopy ponxeH 6uITh noacoeanHen
ObICTPOAEHCTBYIOWMIH 30HA C NOANPYXKUHEHHBIM HAKOHEYHUKOM, KOTOPbLIXA No3BoauT Bam
NPOBOAWUTL HAAEKHBIE U TOYHLIE U3MEPEHNS TEMNEPATYPLl AaXe HA BhINYKAbIX
NOBEPXHOCTAX MeTannos. Takum o6pa3om, CTAHOBUTCH BOSMOXHbLIM onpeaenelue
TEMMNEpaTypsl Aaxe NOBepXHoCcTe 00beKTOB, uanyyatenbHas cnocoOHOCTL KOTOPbIX
HeW3BeCTHA, a TAaKKe UCNONb30BaHUE NPEeUMYLLECTB DECKOHTAKTHOrO U3MEPEHHS.

B cnyyae u3amepeHus ¢ norpyxeHMem unu NPOHUKHOBEHMEM BHYTPb 00 bEKTa U3MepeHus
HeOoBXOAUMO HAUTKU CaMYI0 NOAXOAALWYIO TOUKY 3aMepa, NPU KOTOPOR Aaxe npw
NOrpYXeHUHU Ha Manyio rayOuHy faHHble U3MepeHns OyayT HaAeXHbIMU U TOUYHbIMM.



Mpunoxexnue: Tabnuua k03 PrUMEHTOB NINYYECHUN

Cneayouime Tadbnuubi BLICTYNAIOT B POAK yKasaTenen Ang yeTaHOBKU NPaBUbHONO KO3QOULMEHTA
nanyyerus npu UK namepenusx. 3aech npeacTaBneHbl KO3QPULIMEHTLI € CaMbIX PACNPOCTPAHEHHbIX

METANN0B N HEMETaNN0B. B ToM cnyyae ecnu uanyyatensHad CNOoCOOHOCTL MaTepuana n3MeHseTca
COrnacHo TeMnepaTtype U Ka4ecTBy NOBEPXHOCTY, AaHHble 3HAYEHNA AOMXHLI PACCMATPUBATLCH B
KAYecTBe HaNPABASAIOLLEro NPUHLWNG NPWU ONPEAENEHUN pasHnLL U COOTHOWEHUK Temnepartyp. [1pu
n3MepeHun abCoNOTHOTO 3HAYEHWUS TEMNEPATYPL!, KOIGPULIMEHT UINYYEHU] A0NXEH ObiTh Onpeaenen

TOYHO.
MeTannos
Marepuran Tun/KayecTso/InemeHT Temneparypa ('C) | €
ANOMUHKI HeokuCieHHLI 25 | 0.02
HeokUCIBHHbI 100 0.03
NeoxuCnesHbIN W L.
OXMCREHHBIA 200 0.11
OXMCNeHHbLA 600 0.19
CHILHO OXKMCREHHbIA a3 i 0.20
CHIEHO OXMCNIERHBL 200 ! 0.31
CHNbHG MONUDOBAHKLIA 100 0.09
Cnabo nONWPOBAHHLIIA 100 0.18
Ceuiey [T0AMPOBAHHBINA 38260 0.06-0.08
HepOaHbii 40} 0.43
OXHCAEHHIA 4( (.43
Cepbil OKUCNEeHHbIR 40 0.28
XDOM XpOM 40 0.08
Xpom 0 0.26
XpOM, NORNPOERKHBIA 150 0.06
Xeneso OkACneHHoe 100 | 0.74
OrucnenHoe 500 h 0.84
HeoxkucReHHoe 100 0.05
Pxasan nnexxa 25 0.70
Pxagoe 25 0.65
30R0TO JTAKMpOBaHHDE 100 0.37
NONMPOBAKHOE 38260 0.02
HyTyH OxuCreHHbi 200 h 0.64
OxvCREHHbIY 600 0.78
HeoKUCNEHHLI 100 0.21
CHIBHO OKACAEHHIN 40-250 0.95
WHKOHeNb, AMCTOBOM UHKOHENL, NTMCTOBOW 540 .28
WHKOHeNs, NUCTOBOY 650 0.42
KafiMu# Kaamut 25 | 0.02
KobansT HeokuCneHHbIM 500 | (.31
Meyji Okcul Menu 100 | .87
Oxcung mean 260 0.83
Oxcua Meaw S4{) 0.77
YepHas, OKMCREHHAN 40 0.78
BuTpaBneHHaR 40 0.09
[onupoBatHan 40 0.03
Menw, nucToBaa 40 0.64
[puposHas 40 0.74
Pacnnaenesxas 540 0.15




Metannbi

Marepuan Tun/KauecTso/INEMEHT | Temneparypa ("C) €
Cnaasbi | Ni-20. Cr-24, Fe-55, oxucReHHbii _ 200 _ 0.90
Ni-60, Cr-12, F2-28, oxucnenHbn _ 270 (.89
Ni-80, Cr-20, oxucnennui _ 100 [ 0.87
Maruui Marnu# | 40-260 0,07-0.13
Natyrb _ 73 % Cu, 27 % Zn, nonvposaHHan 250 L 0.03
62 % Cu, 37 % Zn,_nonmposanHas { 260 0.03
Marosas _ 20 0.07
LUnwndoBanHas ‘ 20 0.40
OxucneHHan 200 0.61
_ Heokuc/ieHHas | 25 0.04
MonubaeH Monubaes | 40 0.06
MonubaeH 250 _ 0.08
Monubaen 540 0.11
Monrens Ni-Cu 200 0.41
MoHenb 400 (.44
Monrens 600 0.46
DKHCNeHHLIR 20 0.43
Hukens NonuposaHHLIA 40 0.05
OxnCneHHbIw 40260 0.31-0.46
HeoKWCReHHLIA 25 0.05
HeOKUCREHHbIR 100 [ 0.06
HeOKWCNEHHb R 200 0.12
_ ANEXTDONMTUHECKHAN 40 0.04
[TAaTvHa Mnatuna ] 40260 0.05
[inaTuHa 240 0.10
YepHas 40 0.93
YepHan 260 (.96
Oxucnenyas npu 500 °C 260 _ 0.07
Oxucnensas npu 600 C | 240 0.1
PTyTh Prymh | 0 0.09
Pyt 25 0.10
PryTh 100 0.12
Cepebpo ) [oNKpOBAHHOE _ 40 (.01
| MonuposaHHoe 260 0.02
| Ilonupoeankoe 540 0.03
Kosaroe xenelo TeMHoe ] 25 0.94
TemHoe 390 (.94
[ nagxoe 40 0.35
MonwpoBanHoe 40 0.28
{1ann XOnOAHAR, NMCTOBAN 93 0.75-0.85
ONWPOBAHHASR, IUCTOBAR 40 0.07
10NMPORAHHEN, AMCTORAR 260 0.00
lonupoBanHaa, NUCTORAN 54() | 0.14
M#rkan, HenerMpoBaHHas, NOAMPOBAHHAR 25 0.10
MArkan, HenervpOBaHHas, n0AMPORAHHANA 25 0.12
Cranb, HEOKMCNEHHaRA 10} 0.08
Cranb, GKKUCNeHHasa 29 0.80
Nervposantas Crank | Tun 301, nOAMPOBAHHAR 25 0.27
Tun 318, noAMPOB3HHARA 29 0.28
1 Tun 321, nonvpoBaHHan 150815 0.18-0.45
Crennur [NonupoBaHHLLA 20 | 0.18
TauTan HeokMCHeHHbIA 721 0,14




MeTtannel

I

MaTepuan Tun/Kayecteo/InemMenT Temneparypa(’C) £
BUcMyT HApkuw 30 0.34
HeoXHCAEHHLINA 25 0.05
HeokueneuHLIn 100 0.06
LAk YucTbin {99, 1 %) 260 0.05
l DUMHKOBAHHBIN 40 (.28
NoAMPOBAHWHIN 260--540 0.11
OAMPOBAHHIA 38 0.0?
1 ONMPOBAHHBIA 260 0.03
0NMPOBARHLIA 540 0.04
Onogo HegxuenexHoe 25 0.04
! HeokuGNeHHoe 100 0.05

HemeTtanno

Martepuan Tun/Kavecteo/INEMEHT Temneparypa(’C) €
ANIOMWHWERAA KDACKs AnOMHHUERAS KPACKS 40 0.27-0.67
10 % an. 40 0.52
26 % an, 40 0.30
AcHect ACGankT, CROH M3HOCA 20 0.93
AcanhT, TOAb 20 0.72
-TKaHb a3 0.90
-KaPTOH 38-370 0.93
- TUIATHA 4() 0.96
-L{BMEHT 0-200 0.96
basafint Gazanst 20 0.72
Xnon4atodyMaxHan TXaHb Xnom4aTodyMaxHan TkaHb 20 0.77
Oxcua cevHUA . Oxcua canHua 100 0.93
BpoH30BaN KpacKa bpoH30Ban Kpacka HUIKaR 0.34-0.80
Aep [nanxi 4] 0.97
HepoBHbiiA () 0.98
{louBa ObuivHan 40 0.38
TemHdsn, CYrIMHICTaR 20 (.66
Naums 20 .38
Kpackw lonybag, Cu 203 25 .94
Yepuan, Cu0 25 0.96
3enenan, Cu 203 25 0.92
KpacHag, Fe 203 25 0.91
benas, Al 203 25 0.94
Fune func 20 0.80-0.90
Crekno [Inockoe Crexno 080 0.92-0.94
Brnycxnocm D 100 0.80
BuinyxnocTe D 500 0.76
HexecTxoe 100 0.82
[ panuT [ [paxw 20 0.45
Peauna XecTxas pesnHa 29 0.94
Markas, cepan 25 0.86
ApeBecuta ‘ Jpesecuna HM3KaH 0.80-0.90
byX, CYpyranHbIiA 70 0.94
Avb, crpyrasHbi 40) 0.01
£nb, NonUpoBaHHaR 4() 0.89
WasecTkosbid pacTeop M3BeCTKOBRIM PAcTBOD 40260 0.90-0.92
CHANKATHLIA KApNKY CanukatHi Kupry 40 0.95
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Hemeranno ,

Marepuan Tun/Kawyecreo/3neMeHT _| Temneparypa ("C) | €
Kepamuka dapdop 1 20 _ 0.92
DaAHC, rMa3MPOBaN. | 20 0.90
DAAHC, MATORbIN 20 0.93
[ panuit [paswi 40 (.28
Yrons | Caxa B nnamexv 29 0.95
| HeokneReHHbIX 29 0.81
HeokueaeHHbI 100 0.81
HeokMCABHHBIH 200 0.79
Caxa QT Caeyw 120 0.95
flpepecHbie BOACKKE i 260 0.95
[ DAbUTUIMPOBAHHLIA 100 | 0.76
[ paguTH3IMPOBAHHDIN ] 300 0.75
[ padUTHIMDOBAHH KM a0 0.1
Kpacka [onybanR Ha anmOWMWHWEBRDR NHEHKE ] 40 0.78
H XENTHIN, 2 NOKDHITMR Ha aNiOM. TINeHKe | 40 0.9
YucTas, 2 NOKPLITHA Ha ANIOM. NNEHKE 0 0.09
| YucTad, Ha A0K0W Meg €N 0.65
YucTan, Ha TYCKNOH Meg % 20 0.64
KpacHag, 2 NOKPHTWA HA AMHMOM. NIEHKE 40 |. 0.74
Yepraa, Cu( jI 90 0.96
benas 90 0.85
benas, 2 NOKPLITUA HA ANOM. NAEHKE 40 0.88
[ nWHa [ nvHa 20 0.39
r O6xnr 70 (.91
Ghaney 20 | 0.69
Mpamop _ benbin 40 0.95
[nanxuia, benwi 40 0.56
| [NORKDORAHHLIA, CEPLIA [ 40 0.75
KamexHana knajka KamexHan xnagxa 40 ! 0.93
Macno, Ha Hiukene Tanwmxa nokpurea 0.02 MM 22 .27
Tonwwka nokpbits (.05 Mm T 22 0.46
Tonumna nokpuriea . 10 MM 22 | (.72
MacnghHnie kpackn | Bee kpacku 90 0.92-0.9%
Cepan-3enexas 20 0.95
* 3enenas, Cu 203 | 0 | 0.95
KpacHas 00 0.95
Yepran, Cul ! 90 | 0.82
YepHas, ¢ OTAVBOM | 20 0.90
Kamydnax, 3encHbi 5 0.85
| beftbii 80 0.94
Keapuesoe CTexa0 1.8 MM 280 0.90
| 6.88 MM 280 _ 0.93
HenpoapasHoe Crekno _ 300 | 0.92
Caxa AzeTuner _ 25 0.97
Kamdopa 25 (.94
_ l Caxa ot cee4w ‘ 120 0.95
Yrons | 20 0.95
[ecok Necox 20 _ 0.76
MecuaHk [ecHaHuK 40 0.67
Onunxu Onunku ] 20 0.75
Craney 1 Cnariey 20 0.69




HemeTannoi

Marepuan Tun/KauecTao/3neMenT Temnepatypa ('C) | €
Cwes Yyt -1 B 0.62
KpynHLIe Xnonbs -8 0.89
Kopyha Kopywz 80 ‘ 0.86
tenk Illenx 20 0.78
Kapbua kpemHus KapOug xpemhug 150-650 l (.83-0.96
Bosa Boaa 40 0.67
Kjkoe Crexno Xuiixoe cTexno 20 1 0.96
MArkuwi LemeHT 2 Ciod 20 0.4
Knpiiny BuiCYIEHHWA Ha BOGAYXE 20 0.90
KpacHbiil, HepOSHDIN 20 0.93




testo 830-T1, undpaxpacHsiit TEpMOMETD
C 1-TO4E4HLIM NA3EPHLIM LiENeYKa3aTeneMm,
Koagppuument suanposanua 10:1, ycraHoska
NpefenbHbIX 3HAYSHWUI TEMNEpaTyphb,
GYHKUMS NOAAYM CUrHANa TPeBort

Ne 3akasa Liena*

UK nameputenbHbie npudopsl testo ang CTaHaapTHOroO NPUMEHEHUS

testo 830-T2, UKrepmOMETD C 2-X TOHEYHBIM
nasepHbiM Leneykasarenem, KoapduumenT
BU3MPOBaHKA 12:1 npeaenbHbIMU 3HAYEHUSIMM,
byHKUMeH CurHana TPEBOrM U PasLeMoM Ans
NOAXNOYESHWS BHELIHErD 30I-w_ﬂ___

Ne 3akasa

Liena"
0560 8302 6500 py0.

0560 8301 4000 pyo.

testo 830-T3, UK namepenue Temneparypsl ¢
KOPOTKODOKYCHOW ONTUKOM, BKN, 2-X TOYEUHBIN
nasepHuin ugneykasarens, KoadpduumeHt
BM3NPOBaHMA 2,5:1 QyHKUMS YCTAHOBKM
NPeAenbHbIX 3HAYEHWH U CUrHana TPesory, C
BO3MOXHOCTBIO NOAKMOYEHHS BHEWHEro

%(ﬂrapgﬁm_a_mnnem_
Ne 3akaza

e
0560 8303 17000 pyb.

CWIHANOM TPEBOMM, NAMATLIO U3MEPEHHLIX 3HAYEHUA,
pemiem ans nepexocky, 0 ans MK, USB-xabenem
ANS NEPEfayn A3HHLIX, ANOMUHNEBHIM KEACOM,

BGarapedkoit u 3aBOCKWM NPOTOKOROM KanuBposxy

Ne 3akaza Liena*

0563 8450 34900 py6.

4 testo 830 T4, WK uamepurenstbil npudop

TeMneparypsl ¢ onTukoid 30:1 1 2-X TOYEYHBIM

NasepHbIM Leneykasarenem, skn. 6arapeio u
3aBOACKON cepTudukar 0 kanubpoBKe B TOYKAX
+80 ‘Cwn +350 °C

Ne 3axa3a

Lerar
0560 8304 10000 pyo.

testo 810; 2-x kaHansHLA NPUOOP U3MEPEHMS

Temneparypsl ¢ UK TepMOMETPOM, BKII.
NasepHBiil Leneykasarens, Koo UUNEHT
BuaupoBaxus 6:1, scrpoexHblid NTC
TEPMOMETD BO3AYXa, BKI. 3ALUMTHYIO KPbILLKY,

Garapeiku U 3aBOACKOIA NPOTOKON KanubpoBKu
Ne 3akasa Llena*
0560 0810 4500 py6.

Mopenu testo 830-T1, testo 830-T2, testo 825, testo 826,
testo 805 sHeceHs B MocynapcTeenHbid Peectp CpeacTs uamepeHuin
P® noa Homepom 31343-06 u gonywieHa k NPUMEHEHWIO B
Poccuickon Pepepaumu.

Cpok penctena ceprudukara: ao 01 anpena 2011 roga.
MexnosepouHbii uHTepsan - 1 rog

Mopenu testo 810, testo 830-T3, testo 830-T4, testo
845,testo 831 sHocaTca B

[ocynapcTeeHHbin Peectp Cpeacts uamepennn PO.
Oxunaemoe nony4eque ceptudukara

anpens 2008 ropa.

i :irﬂ.\,:

.:}'ﬁ‘*';

*uena yxasana ¢ HIC co cknana 8 Mockse. [Ina apyrix ctpad CHI poaHnyHbie LeHs MOryT OTinyaTees, [10Bepka oniayvMeacTcs AONONHNTENBHO.



MK nameputenbHble npubopsl testo g npumeHeHus B NULLIEBOM

cekTope

testo 826-T1, nHdpakpacHbI TEPMOMETD
6e3 ueneykasarens, yexon TopSafe, aepxarens

[ PEMHSA/CTEHb! B KOMNNEKTE
Ne 3akasa - Liena*
0563 8261 4900 pyd.

) INS PEMHSI/CTEHbI B KOMINIEKTE
No 3aKa3a _MHE*
0563 8262 5500 pyb.

testo 826-T3, tepmomerp, 2 8 1; yexon

TopSafe, aepxatesnb NS PEMHS/CTEHDI,
3aUIMTHBIA KOMNAYOK ANS HAKOHEYHWUKA 30HAA U

CBEPAO [NA 3aMOPOXEHHbIX NPOAYKTOB
Ne 3aka3a Liexa*
0563 8263 8900 py6.

Leneykasarenem
- | TopSafe, nepxarens ans pemMHs/CTeHbl,
/| 3alMTHBIA KONNAYoK ANs HAKOHEYHWKA 30H4A W

testo 826-T2, nudpaxpacHblit TEPMOMETP C
NA3ePHBIM LIeNeYKas3aTenem 1 aKyCTUYeCKuM
CHIHAROM TpEBaW, 4exan TapSale, negxarens

testo 826-T4, repmomeTp, 2 B 1C nasepHbiM
W CUTHANOM TPEBOTY; Yexon

testo 831, nudpakpacHbiii TEPMOMETP,
koadduument suauposanna 30:1,c

Garapeikoit, ceptudukar 3aBo/ICKoM
kanubposku B Toukax: -20 n +80 °C

No 3akasa Llexa*
0560 8310 8000 pyb.

CBEpPNO AN 3aMOPOXEHHbLIX NPOAYKTOB B
[t o _

Ne 3akasa Liena™

0563 8264 10500 py6.

"uena ykasaHa ¢ HZC co cknaga 8 Mockse. [Ins apyrux ctpad CHI™ pO3kuyHbie LeHb MOTYT OTIIMYATLCS.

[Mosepka OnNaYuBaeTCs AONONHUTENBHO.

o1



000 “Tacto Pyc”

117105, Mockea Bapuasckoe w., g.17, c1p.1,
0.3-4-6

TenedoH: +7(495)747-59-53

®akc: +7(495) 788-98-49

E-Mail: info@testo.ru
http://www.testo.ru

0981 1883/PC/s



