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We measure it.

Mpw nogroToBke 1 ny6n|/|Kauvw| Matepuaia JaHHOro PyKoBOACTBA HaLlia KOMMaHWS UCMOJb30Basia BCE CreLnaiu3npoBaHHbie 3HaHUs Heoﬁxop,wmyno
MHpOpMaLmio anst I'ﬂyﬁOKOI'O MOHMMaHWS 3aTparvBaemoii Tembl. OfHAKo, Mbl HE [AeM TapaHTUIO B OTHOLUEHWM MPUMEHEHUS I'Ipl/l60p03 B
COOTBETCTBAN C JaHHOI ny6nv|kaumel7|, B CUJly pa3BUTUS HAY4HOr0 U TEXHWMYECKOro nporpecca uin 0OHOBINIEHIS| 3aKOHOAATENbHON 6a3bl B YacTh
CTAHAAPTOB NMPUMEHEHWs. 3anpeLLaeTcs noaHOe UK YaCTUYHOE BOCTIPOM3BENEHIUE JaHHON nyﬁnmmuwu 6e3 npeaBapuTeNibHOrO COriaCoBaHus ¢
ABTOPOM MNU C HAapyLIEHWEM aBTOPCKUX NPaB.

Mpeaucnosue

[JaHHas nybnukauws, “PykoBOACTBO N0 MHPAKpPaCHOMY M3MEPEHMIO TEMNEPATYPbI”, SBNKETCS
OTBETOM Ha MHOMOYUC/IEHHbIE BOMPOCh!, 331aBAEMbIE EXELHEBHO KIIMEHTaMM HALIEN KOMMaHuu, Ha
TeMy TeXHO/0rN GECKOHTAKTHOTO M3MEPEHYSi TEMMNEpaTypbl.

BeckoHTaKTHOE M3MEepPeHe NOBEPXHOCTHOI TeMMEPaTypbl CTaN0 TEXHUYECKN BOSMOXHBIM NPUMEPHO B
60-x ropax 20 Beka. OgHaKo, AOPOrve CEHCOPbI M KOMMOHEHTbI M3MEPUTENbHBIX MPUOOPOB CTaNN
6apbepoM Ha NyTH ero LMPOKOro UCMob30BaHUS B TOPrOB/E M NPOMbILLAEHHOCTU. Bnaronaps HOBbIM
TEXHOJIOTMSIM MPOM3BOAICTBA M CHUXEHMIO LIEH Ha OTZENbHbIE KOMMOHEHTbI, IaHHas TEXHOMOrs!
nonyyuna yenex B 90-x ropax 20 Beka. [Joka3aTeNbCTBOM 3TOr0, HAaNpUMep, SIBNSIETCS UCMOJb30BaHME
MK TexHOnormMm B NPOMBbILLNIEHHOM CEKTOPE 3HEPreTUIEeCKMX YCTaHOBOK. Takum 06pa3oM, CeroaHs s
OECKOHTaKTHBIX M3MepeHUii TeMNepaTypbl OCTYNHbI kapMaHHbe, YA0OHbIE B 0OpaLLeHn, HeIoporme
“3MepuTeNbHbIE NPUBOPLI , KOTOPbIE CTOSIT MPUMEPHO CTOJBKO Xe, CKObKO CEHCOPHbI 3NeMeHT
yctpoiictea B 70-x rogax 20 Beka.

MpubOopLI GECKOHTAKTHOIO M3MEPEHMs TeMNepaTypbl NPUMEHSIOTCA TNaBHLIM 00pa3oM Tam, rae
Jpyrie Npuoopbl (Hanp. KOHTAKTHbIE TEPMOMETPbI) HE MOTYT ObiTb MCTONL30BAHbI. [laHHbIe MPUBOPbI
NPUMEHAIOTCA MPY U3MEPEHUSX HA [IETaNAX Noj, HANPSXEHUEM, KOMMOHEHTAX BPALLAIOLLMXCS
YCTPOIACTB UNK NPU M3MEPEHUM TeMMEpaTypLl NPOAYKTOB B YNAKOBKE, KOTOPYIO MOXHO MOBPEAUTL
30H[IOM NPY KOHTAKTHOM U3MEPEHMM.

TeM He MeHee, /19 TOro YToObl M3bexaTb OLWMOOK U3MEPEHMS MPY UCNONb30BAHMM AaHHbIX NPUOOPOB
Ha OCHOBE TEXHONOMMU MHDPAKPACHOTO M3MepeHUs, Heobx0aMMO CnefoBaTb 6a30BbIM NpaBMIaM
3KCMTyaTaumm, OMMUCAaHHBIM B JaHHOI nybnukaummn. HacTosiee pykoBOACTBO Gnaroaapst HarNsaHbIM
npumepamM 00ecneymnBaeT nonb3oBaTeNst He0OXOAMMbBIMI NPAKTUYECKMMIM COBETAMM MPU BbINONHEHUM
€XE[IHEBHbIX U3MEPUTENbHBIX 3334.
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1. Y7o Takoe Tennosoe nanyyeune? — MpuHumMnbl

Bcem 13BECTHO, 4TO B MOBCEAHEBHON XM3HM BCE TeNa M3MyYaloT 3EKTPOMArHUTHbIE BOSHbI, T.€
M3ny4atroT Tenno, B 3aBUCUMOCTL OT UX TEMneparypbl. B npouecce Tennooro U3Ny4eHns 3Heprusa
nepemMeLLaeTcd, 4To NO3BONAET U3MEPATL TEMMNEPATYPY TENa HA PACCTOAHUN.

Tennosasi SHEPrUs U XapakTepPUCTMKM IIMHBI BOMHLI €€ U3NYYeHNs HANPSMYIO 3aBUCHT OT TeMnepaTypbl
Tena, U3NyHaloLLEero AaHHYI0 3HEPrUto.

B upeane, 06bekT M3MepeHusl MOrNoWaeT BCIO 3HEPruto (MOrOLEHWE) 1 NPeBpaLlaeT ee B CBOe
coOCTBEHHOE TEMN/OBOE M3yyeHue (M3nyyeHue). B aHHOM Ciyyae Mbl CCbITa@MCs Ha Tak HasblBaeMblid
“Usnyyatens yepHoro Tena”. [laHHOe TeNo SBNSETCA STANOHOM 1S MOEAIBHOMO M3MEPEHMS, XOTs Ha
00blyHble Tena BAWSIKOT OOMOSHUTENbHbIE BWAbI W3MydeHus. [Moatomy, A Toro ytobbl JOCTWYbL
Haubonee MpueMIEMbIX PE3YNbTaTOB HA MPakTUKE C Mcnonb3oBaHeM WK M3MepUTENbHBIX CUCTEM,
He0OX0AMMO TOYHO ONPEAENUTbL UCTOYHUKM BMSIHWAS, U3NYYEHUs U Nepeaadn sHeprum (cM. Takxe 1.4)
WU YCTPAHUTb BAUSHUE U3y4eHUS HA 0OBEKTBI U3MEPEHMS.

9T0 MOXHO CAeNaThb C MOMOLLBIO STANOHHBIX U3MEPEHUIA, UCMONb3Ys KOHTAKTHbIE TEPMOMETDbI Wi
Gnarogapst kakomy-nmbo M3MEHEHMIO MOBEPXHOCTW, 4TOObI Hanbonee addekTBHO npumeHnTb UK
TEXHOMOrno.  BO3MOXHO, HanpuMep, MOKPacuTb MOBEPXHOCTb U3MEPEHWs WM WCMOJb30BaTh
KaTanuaarop Wi Kiei, NNacTMKOBOE MOKPbITUE WK ByMaxHbIe HaKNenku.

To HackonbkO TOYHbIM U 3DPEKTMBHLIM OymeT M3MepeHue 3aBuUCUT OT 00beKTa W3MepeHus |
OKpYXatoLLeii cpeabl. CrieuyanbHO A1 3TOr0 Mbl NOArOTOBUNM B IAHHOW NyOMMKALWMM KNaccuduKkaumio
C/Ny4aeB MPUMEHEHUs MPMOOPOB COrNacHO 0ObEKTAM U3MEPEHUIA 1 TUMaM WX MOBEPXHOCTENA.

JononHuTtensHas uHdopMaums 06 atom npeacTaBneHa B [nase 4 “TpuMeHeHMs M npakTUyeckue
COBETbI” HACTOALLErO PYKOBOACTBA.
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HarnagHblit npuMep TennoBoro n3nyyeHus:
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NapaGonuyeckoe 3epkano

B tom cnyyae, ecnu Bbl Hanpaensete napabonuyeckoe 3epkano CO CrNYKO MPsMO Ha COJHUE, TO
yepe3 HEeKoTopoe BpemMsa crnuyka BOCMJIAMEHUTCA. an/I‘IVIHOVI JTOMY ABNFGETCA TEnJoBoe W3nydyeHue
COJTHLIA, KOTOPOE KOHLIEHTPMPYETCS C MOMOLLBIO Mapabonmnyeckoro 3epkana Ha Touke F (Pokyc).




1.1 MNpeumywectea texnonorum UK namepexns
B nocnegHue HECKOJIbKO NeT Mbl Ha6mo,uaeM BCNJieCK NpUMeHeHnsa MK M3MePUTENbHbIX CUCTEM.
Cnenyiouwe ¢akTopbl HECOMHEHHO UTPAOT BAXHYIO POJib B 3TOM Pa3BUTUMU.

o TexHonorus HPaAKPACHOTO N3MEPeHHs 00eCneunBaET JIETKYIO PErUCTPALIMI0 TEMMEPaTYPHbIX

JAHHbIX Aaxe npu 6bICprIX M IVHAMWNYHBIX NpoLeccax. K TOMY Xe 6eCCI'IOprIM npenmyLLecTsomM
TEXHONOrnn 9BngeTcsa mMajioe Bpems peakuun CeHCOpPOB 1 CUCTEM.

e CucTeMbl CHabXeHb! HAAEXHLIMW COBPEMEHHBIMM CEHCOPAMM U YITYULLIEHHOI SNIEKTPOHNKOM
MMKPOMPOLIECCOPOB.

e bnaropaps 0TCyTCTBMIO 06PATHON CBA3M, T.€ BIMUSHUS HAa 0OBEKT M3MEPEHHs], OH-NaiiH N3MepeHus

MOTYT NPOBOANTLCS Ha YYBCTBUTENBHBIX NOBEPXHOCTSIX 1 CTEPUSIbHBIX MPOAYKTAX, TAKKE KaK 1 Ha
OmnacHbIX y4acTkax 0OLEKTOB MW B TPYAHOAOCTYMHbIX MECTaX.

Ewe ogHMM M3 HemanoBaxHbIX acMeKTOB 3TOr0, B AOMOSHEHME K TEXHWUYECKUM npenmyLecTsam,
ABNAETCA AOCTYNHOCTb U LIEHOBAA NOJINTUKA, HanpaBieHHaA Ha FIOTp€6VITeJ'Iﬂ, 6nar0,u,apﬂ onTMMu3aumm
Npon3BOACTBa, CNeuuann3npyoLLerocs Ha n3rotoBaeHnn 60MbLLOrO KONMYECTBa ﬂpM60DOB.

UK nameputenbHbie I'IpMﬁOpbl TemnepaTtypbl B OCHOBHOM UCMNOJIb3YIOTCA:

...Ha 06bexTax cnaboii TenNonpoBOAHOCTH, TakMX Kak Kepamuka,
peauHa, niacTuk 1 .4, CeHcop nprubopa [/ist KOHTAKTHOTO
“3MepeHms cnocobeH oTobpaxarb KOPPEKTHLIE NOKa3aHus
TeMNepaTyphbl, C/W OH MPUHUMAET TeMnepaTypy 06bekTa
n3mepeHms. B cnyyae ¢ namepeHnem o6bekTos cnaboit
TEennonpoBOAMMOCTY BPEMS PEaKLMi 04eHb 60bLLOE.

...LNs ONPefieNneHns Temneparypbl NOBEPXHOCTEN ABUraTenei,
KOPMYCOB 1 HECYLLMX KOMMOHEHTOB GOMbLUNX 1 MaJlbIX MOTOPOB.
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...JI191 IBUXYLLIMXCS KOMMOHEHTOB, HAMp. Ha ABMXYLLIEMCS
KOHBeiiepe, BPALLAIOLLMXCS KONECaX, METaNIONPOKATHbIX CTaHaX
uT.0.

...4N1s 00bEKTOB, TPEOYIOLLMX BECKOHTAKTHOrO U3MEPEHMS!, HANP. CBEXEBLIKPALUEHHbIE 4YacTy,
CTEPUSIbHbIE WIW arpPecCUBHbIE CPEfb.

e ..Ul U3MEPEHMIA Maniblx 1 BONbLLMX 0OBEKTOB NPY BLIBGOPE Pa3NNyHOIA ONTUKI(JIMH3).

e ...An9 0ObEKTOB NOf, HANPSXKEHNEM, Hamp. SNEKTPUYECKMX KOMMOHEHTaX, ANEKTPUYECKMX LMHAX,
TpaHchopmaTopax 1 T.n.

e ..U MabIX U JIErKMX KOMMOHEHTOB, HAmMp. KOMMNOHEHTAX U BCEX obbekTax U3MepeHus, n3
KOTOPbIX KOHTAKTHbIA 30HL, M3B/IEYET C/IMLLKOM MHOIO TEmn/0BOM 9HEPrun, Taknm 06pa30M coenaet
n3mepeHne HEBO3MOXHbIM.

1.2 HemHoro ucropum...

1800 l'epLuenb oTkpbin MK-cnekTp nocpeacTBOM aKCNEPUMEHTOB C Xuakum TepMomeTpom ¢ MK
abcopbupYIOLLIEM LLIAPUKOM

1900 OTKpbITbI 3aKOHBI M3Ny4eHUs MnaHka

1938 W3paHa kHura, “Ontnyeckas nupomeTpus” (MPUMEHEHNE TEXHUKN U3MEPEHNS)

3MepeHme 04eHb BLICOKWX TeMnepaTyp Obio npeporaTBoil TEPMOMETPOB U3Ny4eHUs BIIOTb 10
1960-x ropos. IMocne 3Toro, ofHako, Obun pa3paboTaHbl PasnnyHble TUMbI PECUBEPOB U3MYYEHMS,
TaKXe YYBCTBUTESIbHBIX K U3MTy4EHUIO C [JIMHOIA BOJHBI Bonee 5UM 1, NO3TOMY, CroCOBHBIMI K TOYHBIM
1 HaneXHbIM M3MEpPeHUsIM TeMNepaTypbl iaxe Tex 00bEKTOB, TemMnepaTypa KOTOPbIX HAMHOIO HUXe
Temneparypbl 3aMep3aHus BOfbI.



1.3 AnekTpomMarHnTHbIN cNeKTp
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00bsicHeHHe cxeMaTU4eckoro u3oopaxeHus

CBeT 9BNSIETCS 9NEKTPOMArHUTHON BONHOW, KOTOpas W3AyYaeTcsl Mo MPSMON NIMHAW CO CKOPOCTLIO
ceeta.” (CoOrmacHo 4acToTe WM €€ OKBMBANEHTY - J[UIMHE BOMHbl OHA BCErfa MNOAYMHEHA
¢yHnaMeHTaNbHOMY 3aKOHY MPUPOAbI, HO BOCMPUHUMAETCS JtofbMKU abCOMIOTHO MO [pYromy.
CywwecTByeT BOCTIpUSTUE CBETA WIW TEMMA, APYrME Xe BWAbl U3NYYEHWiA, Takue KaK PEHTTEHOBCKOE
W3MnyyeHne He BOCNPUHUMAETCS BOOBLLE WK BOCMIPUHUMAETCS MOCPENCTBOM OKa3aHHOr0 BO3AENCTBUS
Ha mofen (Hanp., ynbTpadroNeToBoe M3NyyeHne NpuBoaMT K 3arapy). CnekTp 3nekTpoMarHUTHOro
M3NYYeHUs PACMpPOCTPAHIETCS NPUMEPHO HA [MHY 23 B IECATOI CTENEHN.

Caer, rnaBHbIM 06pa3oM, SBNSIETCS TONbKO BUAMMON YACTb0 NEKTPOMArHUTHOMO U3y4eHms!, KoTopas
Ha3biBaetca VIS (BuayMmMas), 1 CyLLeCTBYET B AuanasoHe AnvHbl BONHbI 0T 380 HM (duroneToBbiit) Ao 750
HM (KpacHbii). [lMpedenbl AaHHOTO Avana3oHa OnpenensioTcs YyBCTBUTENBHOCTHIO YEN0BEYECKOrO
rnasa.

M3ny4eHne ¢ MeHbLUe AAMHON BONHBI HA3biBAeTCs ynbTpaduoneToseiM u3nyyeHnem (UV), kotopoe
npu AnuHe BoMHbI MeHblue 200 HM Takke M3BECTHO Kak BakyyMHbliA ynbTpaduoneT (VUV).

B nvanasoHe Gonblioii AnuHbl BonHbl, 6nuxHsis MK-obnacts cnektpa (NIR) rpaHuuut ¢ BUAMMBIM
ceeToM. Ee mmamazoH ot 750 Hm mo 2.5 um. 3arem cnemyer cpenHsis MK-obnactb cnektpa
(cobeTeHHo UK). OHa cyuiectByeT B ananasoHe oT 2.5 pm ao 25 pym. Janbhss MK-obnactb cnekTpa
(FIR) cywwiecTByeT B AManasoHe [IMHLI BOMHLI OT 25 1M 0 Npubnua. 3 Mm.

*B faHHOM CJly4ae 4aCTuLpbl He NPUHUMAIOTCS BO BHUMAHKE.
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OkHa atmocdepbl:

Yr0 Takoe okHa aTMocdepbl U 3a4eM NPOBOAUTL U3MEPEHUs B 3TUX 00nacTax?

e 1-0e 0kHO aTMOCdEpPbI 2 IM — 2.5 IM
e 2-0e 0kHO atmMocdhepbl 3.5 M — 4.2 um

e 3-e 0kHO atMocdepsbl 8 pm — 14 um

B [nvanaszoHe Tak HasblBaeMblX OKOH aTMocQepbl He CYLIEeCTBYET WM MOYTU HE CyLIecTByeT
MOTNOLLEHNS WW U3NYYEHNS 3NIEKTPOMArHUTHOIO U3My4eHUs BO3LYXOM MeXZy 0ObEKTOM U3MepeHMs 1
n3mepuTenbHLIM MPUHOPOM. Takim 06pa3oM, Ha PaccTosHUM MeHee 1 M OT 06bekTa U3MEepeHHs rasbl,
06bIYHO COAepXalLMecs B BO3ayXe, He 0Ka3blBalOT HIKAKOrO BO3AEICTBUS HA 0OBEKT.

Hanbonee nopxoaswwMi avanasoHamu CriekTpa, HanpuMep ans uameperuin Temneparyp >1000 °C,
ABNSIOTCA BUaMMas unu onuxanias UK-obnactb cnektpa, [ns M3MEpeHMin cpedHux Temneparyp -
[manasoHbl cnektpa ot 2 Ao 2.5 pm 1 ot 3.5 10 4.2 uM. B [faHHbIX Cryyasx CTeneHb M3NyyeHus
3HEpruu BbICOKA.

[ns uaMepeHus HU3KUX Temnepatyp (creumanbHble U3MepuTenbHble npubopsl Testo) nopxopswwm
IBNSIETCS AvanasoH oT 8 10 14 um; Takum 00pa3om, ANsi OLEHKM MOAXOAALLEro K U3MEPEHMI0 CUrHana
TpebyeTcs LMPOKWIA ManasoH U3y4eHUs 3HePrum.
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1.4 U3nyyeHue, oTpaxeHne, TpaHCMUCCUS

Kak 6b110 OTMEYEHO BhILLE, KaX0€ TENO UCMYCKAET NIEKTPOMArHUTHOE M3NYYeHre Npu Temneparype
BbiLue abcontotHoro Hyna (0° no Kenbeury = -273,15 °C).

YpoBeHb M3ny4eHusl, UKCUPYEMbIA M3MEPUTENbHBIM MPUOOPOM, COCTOMT M3 W3NyyeHus 0ObekTa
U3MEPEHNS, OTPAKEHWS W MPOXOXAEHMS Yepe3 Hero BHELHMX u3nydeHuin. Cymma Bceraa paBHsETCs
100% wnun 1. NHTEHCUBHOCTb M3NYYEHMS 3aBUCUT OT KOIPdULMEHTA N3NYYEHNS £ MaTEpHaa.

B wrore:
Koadduument usnydyenus (€)
cnocobHoCTb MaTepuana ucnyckatb MK usnyyeHue.

KoadduumeHnt otpaxenus (R)
cnocobHocTb MaTepuana otpaxarb UK uanyyeHve; OH 3aBUCUT OT KayecTBa MOBEPXHOCTU W TUNa

marepuana.

daktop npoxoxpeHus (T)
cnocobHoCTb MaTepuana nponyckatb UK-u3nyyeHne; oH 3aBUCUT OT TOMLLMHBI U TUNa MaTepuana. OH
YKa3blBAET Ha NPOMYCKaIoLLY0 CrocobHOCTL MaTepuana k UK usnyyeHmio.

[anuble Tpu dakTopa umelot 3HaueHns o1 0 fo 1 (wmm ot 0 10100%).

4» Otpaxenvie
O6bexT

MBMEDEHIS e 1311111

TpaHcmuceus

Mpumeyanue:

[ing Bbibopa KOpPeKTHOro KoadduLmeHTa nanyyeHus, cM. Mnasy 4.3 ,[ipyrue npakTuyeckie CoBeTbl No

M3yyaTesbHOM CrocobHoCTH .
13



1.5 06beKT usmepeHus

Mpn no6om U3MeEpPEHUN 00bekT U3MEpPEHNa NOJIXEH HaxoauTbCA Ha NepeaHEM NiaHe.
3anaya cocToMT B TOM, YTOObI TOYHO W 6b|CTpO onpenennTb Temneparypy obbekTa.

MHdpakpacHbIii CEHCOp BOCTIPUHUMAET pa3Hble TUMbl 0OLEKTOB (TBEPAbIE TENA, XUAKOCTU U rasbl)
M3MEPEHNS MO pa3HOMY. ITO 3aBUCUT OT CaMOr0 MaTepuana u ero NOBEPXHOCTM, NO3TOMY, HaNpUMep,
TemnepaTtypa MHOMMX OpraHUYecKMX NPOMyKTOB M3MepseTCs 663 NPUMEHEHNS CrieLmanbHbIX JEACTBUN,
a MeTa/Nbl, 0COOEHHO C OTPAXAIOLLMMU MOBEPXHOCTSAMU TPEOYIOT CrieLmanbHOi NOAroTOBKY
U3MEpPEHUs.

Ecnu koadduumeHT oTpaxeHus u GakTop npoxoxaeHns pasHbl 0, To Bbl MeeTe naeanbHbiil 06beKT
M3MepeHus, Tak HasblBaeMblii “V3nyyarenb YepHOro Tena”, uanyyarenbHas SHeprust KOTOPOro MOXeT
ObITb paccumTaHa no 3akoHy uanyyeHus MNnaxka. MneanbHoe Teno JaHHOro TUna UMeeT KO3phULIMEHT
u3nyyeHns € = 1.

e W3anyuatenb yepHoro Tena (UpeanbHblii u3nyyarenb)

Mornowaet 1 nanyyaet 100 %. KoapduumeHt nanyyenns € = 1.

‘\ M3nyyenne
R T
4\

Mornowenne




We measure it.

Cxematuyeckas cTpykTypa Usnyyatenb yepHoro Tena:
B npupope Takux uieanbHbIX YCNOBUIA He cyliecTsyeT. CTeneHu NPOXOXAEHNS 1 OTpaXeHus Beeraa

YepHas nonoctb

A A
Temneparypa \ \

/ \ | \ | A} v
Metannnyeckoe/kepammuyeckoe
Harpes
Teno o s

CYMTAIOTCA NOMEXaMu U3MEPEHNs. CoOTBETCTBEHHO, peajibHoe Teno MOXeT ObITb npencraBfieHO
Ccxematuvecku cnepyoLmm o6pa30M:

e PeanbHoe Teno

YacTb n3nyyeHus oTpaxaeTca unm NPoXoauT ckBo3b Teno. KoadpduumeHt nanyyenmns € < 1.

Mornowuenve
Mornowwenve ‘
— TR OtpaxeHue
—
\ TpaHcmucens
N
» Nany4enve




e Cepblii u3nyyatenb (€ mMeHblie 1)

MHorve Tena, CyLlecTBytOLME B MPUPOAE, HasbiBaloTcst “Cepble uanyyatenn”. OHu 0bnanaioT Temu xe
XapakTepucTkamm, 4to M Manydatenb YepHOro Tena, TONMbKO MHTEHCUBHOCTb M3NydeHus Huxe. OHa
KOPPEKTMPYETCSt HACTPONKOI koadduumeHTa uanyyeHns. KoabduumeHT nanyyenms, Takum obpasom,

3TO OTHOLLEHME MEXAY “YEepPHOIA” 1 “CepOiA” MHTEHCUBHOCTLIO M3NY4YEHNS.

o LiBeTHOI usnyyarenn

LIBeTHbIMM 13Ny4aTeNsIMU Ha3bIBAIOTCS MaTepuaibl, A1 KOTOPbIX KOSPOULMEHT U3AYYEHNS 3aBUCKUT OT
[JIMHbI BOJIHbI M TEMMEPaTypbl. 3TO 03HAYAET, YTO TAKOE TENO UMEET PasHbli KOIDPULMEHT M3NYYEHN],
Hanp. npu 200 °C 1 npu 600 °C. 3710 OTHOCKTCA KO BCEM MeTannam. B faHHOM cnyyae Heobxoammo
ybenuThes, YTo KO3QOULIMEHT U3NYYEHNs € ONpeaensieTcs NP1 NpaBuUbHOM U3MEPEHIN TeMepaTypbl.



We measure it.

2. CrpykTypa UK n3meputensHoro npubopa

2.1 Jlornueckas cxema

CeHcop Yeunutenb

Komnercauus

Temneparyps Bbluncnenve 3 6 . 2 C °

2.2 CeHcop

Tennosoe u3nyyexune

MwukpocTpykTypa-
TEPMO3NEMEHTbI

-

TuHza K-pneTexTop BKI. CEHCOp

WAL ELALELELILIIS S

o SRR

1\. STanoHHas Temneparypa
: /
i
! _4";
A 4
b | T /“!

TR
// PR R A AR

S |

!

3

F

Vs
LS |

n K-Tepmoanenpmecme HanpsxeHue




2.3 Cxema ycTpoiicTBa U3MEPUTESIbHOW CUCTEMbI

KHonkwm .

= ""/-"
XK pucnneii ~ '

Mpoueccop

JNunza ‘ Ycunureno

CeHcop

Mpodunb Tepmometpa testo 825

Tennosoe uanyyeHne KOHLEHTPUPYeTC Graroaaps MH3e (B jaHHOM Ciyyae nuH3a dpeHens) n
nepenaeTcs Ha ceHcop. CeHcop TpaHCHOPMUPYET TENJIOBOE U3NYYEHIE B ANEKTPUYECKOE
HanpsixeHue, KOTOPOE MOBLILLIAETCS YCUNMTENEM W NEpefaeTes B MuKponpoLieccop. Mpoueccop
CPaBHMBAET U3MEPEHHYIO TeMMNEepaTypy C TEMNepaTypoit OKPYXaIoLLeil CPefbl 1 BbIBOAMUT NOKa3aHus!
Ha aucnne.

MpUHLMN U3MEPEHUS - ONTUHECKWIA, NO3TOMY NIMH3A [I0/XHA Beeraa ObiTh YKCTast M 663 NOBPEXIEHNIA.
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2.4 Kakue napameTpbl BAUKIOT Ha pe3ynbTaT U3MepeHuns?

a) 00beKkT uamepeHus
e Temnepartypa 00bekTa M3MepeHus

o KoaddpuumeHT nanyyeHns 0bbekTa M3MepeHus

b) UamepuTenbHblit npubop

e XapakTepucTuka TemnepaTtypbl npubopa(Toyka cpaBHeHMs)

M3mepuTenbHblii nprbop onpefenseT Cneaylowme 3HaueHus:
SM = curHan, nony4eHHbIA 0T 06bekTa M3MepeHus

SU = curHan 0pr>Ka|0m,e|7| TemMnepartypbl (obbiHo paseH TemnepaType MHCTPYMeHTa)

Ecnn n3ecTeH koadpduumeHT nnyyeqns €, 10 abdekTuBHbIA curHan SW paccumTbiBaeTCs Tak:

SM - SU
W= T + SU

Temnepatypa 06bekTa U3MepeHus - 310 GYHKLWS onpeaeneHHoro agdekTneHoro curHana SW:

T o6bekra namepenus = f (SW)

B n3meputensHom npubope Temnepartypa 00bekTa paccuuThiBaeTcs U3 addekTmeHoro curHana SW

yepe3 GyHKUMIO IMHeapr3aLmm.



3. KoapdpuumeHT nanyyenus

3.1 TunnyHble KO3PPULMEHTbI U3NYYEHUS

o [popykTbl

Kak n BCce opraHuyeckue Marepuanbl, MNUILEBbIE NPOAYKTbl WMEKOT XOPOLYIO M3MyyaTenbHylo
CMOCOOHOCTb M MO3TOMY HE BO3HWKAET HMKAKUX MpobneM Npu M3MEpEeHUM UX Temnepatypbl C
nomotubto UK TexHonorum.

o [IpoMbILINEHHOCTb

[imana3oH 3KcryaTaumm uamMeputenbHbix npuéopoe Testo (8-14pm)

e (M)A rr——]
1

6enas Gymara ApeBecuHa

0,8

1€ IUCTbA |

/—1'—'— "'_\" aniomMuH., 6poHsa
e
| \‘ | xene3o, Bonbdpam —
= ] \ |
0 — e — ] —- Ry S — N | e

0 2 4 6 8 10 12 14 16 18 A[um]

[lnvHa BOJHbI

KOS(I)d)MuMEHT M3ny4yeHna pasHbiX BOJOHENPOHNLIAEMbIX MATEPUAJIOB 3aBUCUT OT [IJIUHbI BOJIHbI
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We measure it.

[manasoH akcnayaTauuu usmMepuTenbHbix npuéopos Testo (8—14pm)

TEMHbIE HEMETaIbI 4 B
100 T
T B/o ] |- — — 1
7 LA e G A LI T - — 3T =T " pepxHee 3HaveHne o
e |
60 \ CBET/Ible HeMeTaJlbl okeug Metania =
40
TNl "1 1T " TS0 17T 1551 nuxiee anavenme =
20 \‘:\- MEeTal/ibl |
0 s |

0 1 23 4 5 6 7 8 9 10 11 12 13 14 15

Mm

[lnnHa BOJHbI >

KoadduumeHT nanyyeHns pasHbix MaTepUasioB 3aBUCKT OT A/IMHBI BOJHbI (CXeMaTuyeckoe
NPEeLCTaBNeHue)

e Metansbl 6enoro useta

MIMEtoT 04eHb ManieHbKMin KO3DOULMEHT M3NyYeHns B amanasoHe oT 8 fo14 um, 1 noaTomy ux
TEeMneparypy TPYAHO M3MEpSAT.

= TpebyeTcs NpUMeHeHNe NOKPLITUIA, YBEMYMBAIOLLMX M3Ny4aTeSbHYI0 CMOCOBHOCTb, Hamp. Kpacka,

MacnsHas nieHka un camokneloLascs nnexka testo (Ne 3akasa 0554 0051), Ha 06bekT
u3mepeHuii. MoXHO M3MepsiTb KOHTaKTHbIM TEPMOMETPOM.

e Okcupabl MeTannos

B [aHHO rpynne He CyWecTBYeT MOCTOSIHHbIX Mokasatenen. KoadgUUMEHT W3Ny4eHns HaxoamTcs
mexay 0.3 n 0.9, a Takke CUNbHO 3aBUCUT OT [/IUHbI BOJHBI.

= OnpenenuTe U3nyyatesbHyIo CNocOGHOCTb NMOCPENCTBOM CPABHUTENBHOIO M3MEPEHUS KOHTAKTHbIM
TEpPMOMETPOM WAW MPUMEHUTE MOKPLITUS C OMPEENEHHbIM YPOBHEM M3Y4aTesbHOM CrOCOBHOCTH.
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o CBeT/ibie HeMeTaJulbl / TEMHbIE HEMETaJUlbl / NIACTUK / NPOAYKTbI

Takve 0ObexTbl, kak 6enas bymara, kepamuka, runc, APeBecHHa, peavHa, TeMHast APEBECHHA, KAMEHD,
TEMHble Kpacku, 06anatoT koadPuumeHToM nanyyeHnst npubauautensHo 0.95 npu aavHe BOSHLI
BbiLle § M.

—> BONbLIMHCTBO OPraHNYecKux MaTepuanos (Hanp. NULLEBbIE NPOaYKTHI) 061afalT Ko3pOULMEHTOM
u3nyyenns npubnnautensHo 0.95. Moatomy, AaHHas BEAMYMHA BBOAMTCS B NPUOOPLI B kayecTee
YCTaHOBKM M0 YMOYAHUIO UM MOCTOSIHHOIA, NS TOrO, 4T0ObI M36eXaThb OLIMOOK M3MEpPEHNs n3-3a
HEMpaBWNbHOI (HEBHUMATENLHOIA) YCTAHOBKM 3HAYEHWUS M3YYaTeNbHOI COCOBHOCTH.

Bnusinne uBeTa Ha pe3ynbTaT U3MEpPeHus

Caet/ible 1 TEMHbIE HEMETANbI HE O4EHb OTAIMYAIOTCA APYr OT APYra M0 WX U3NyyaTeNbHbIM
CMOCOBHOCTSIM B Cyyae YBENMYEHWUS AIWHBI BOMHbI. Hanpumep, He UMEET 3HaueHMs, YepHbIA, CUHWIA,
~PaCHbIA 1 GeNbli LBET MMEIOT 0OBLEKTHI U3MEPEHUS.

O6bexT M3nyyeHns, OkpaLLeHHbIA B 6enbiii LBeT ¢ Temnepatypoil ot +40 °C go +70 °C Bblgenset
CTOJbKO XE U3Ny4eHNs], CKOMIbKO W U3NyyaTeib YEPHOrO LiBETa, TaK Kak WX TEMI0BOe U3Ny4YeHue, B
OCHOBHOM, BbIENSETCS NPU AIMHHBIX BOSHAX > 6 [IM (3a AManas3oHoM BUAMMOCTM).

CuunTaetcs, YTo Kak HeMeTaIbl, Tak W NAacTUK, pesnHa v T.4. npu Temnepatype o6pabotku ot +50 °C
10 +300 °C nany4atoT SHEpruio ¢ ANHOMN BOMHLI 60MbLUe 5 UM (rae KoapOULUMEHT M3NYYEHUS 04EHD
BbICOK).

Takas Xe cuTyaumsi ¢ MeTannaMu, 0COBEHHO CO CrnaBamu Xenesa, KoTopble npu 06padoTke CBbille
+650 °C BbiIENAOT U3NY4eHKe NPy Manoii AiHE BOMHbI (M BbICOKUM KOIDMULIMEHTOM M3NYHEHNS).
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3.2 BnugHue Ha pe3ynbTatbl U3MEpPeHUi (Npumepbl)
Mpumep 1:

OBbekT U3MepeHus (nuuLa, CBeXe3amMopoxeHHas T= -22 °C)
KoadpduumeHt nanyyenus = 0.92

UK n3mepeHue npu Temnepatype okpyxatowleii cpefbl +22 °C
lpeaBapuTenbHO YCTaHOBNEHHBINA KO3ddULMEHT uanyyerus 0.95
Mokasanus UK nameputensHoro npubopa: -21 °C

T.e. Temneparypa, oTobpaxeHHas Ha aucrnee npubopa, HekoppekTHa Ha 1 °C
= He3Ha4UTeNLHO.

Mpumep 2:

O6bekT n3MepeHus (OKMCNeHHbIA naTyHHbIiA aucT, T= +200 °C)
KoadduupmeHt nsnyyequs = 0.62

MK n3mepeHne npu Temnepatype okpyxaiolleii cpeapl +22 °C
MpenBapuTenbHO YCTaHOBNEHHbI Ko3dduumeHT usnyyenus 0.70
Otobpaxenune UK nameputensHoro npubopa: +188 °C

T.6. Temneparypa, 0ToOpaxeHHas Ha aucnnee npubopa, HekoppekTHa npubnna. Ha 12 °C
—> 3HAYUTEJIbHO

Pesynbrar:
i e Yem Gonblue pasHuLa MeXay TeMnepaTypoli 00bekTa U3MepeHus u
W TemMnepaTypoi OKpyXxatowwei cpefibl U MeHblue KO3GPULIMEHT n3nyyeHus,
f } = Tem Oonblue OWMOOK U3MEepeHUs B Clyyae HenpaBUAbHOIO 3HAYEHUS!
) | ko3pPpuumeHTa nanyyeHus!

N/

Mpu Temnepatypax BbilLe TeMNepaTypbl OKPyXalowweii cpeabl

e ECnm yCTaHOBNEH CAMULLKOM BLICOKMIA KO3DULMEHT M3NyyeHus, oTobpaxaemast

Temneparypa u3MepeHuns 6y,ueT CIMLLKOM HU3KOW.
o Ecmm YCTAHOBJIEH CJIULLKOM HW3KWIA KO3DPULMEHT MU3ny4yeHud, 0To6pa>Kaemaﬂ

Temneparypa uamepeHus 6yneT CMLIKOM BbICOKOMA.
Mpwy HU3KKMX TeMNepaTypax HWkKe TemnepaTypbl OKpyXalowuei cpeabl

o Ecmm YCTAHOBJIEH CJIULLKOM BbICOKMIA KO3POULMEHT U3ny4yeHus, OT06pa)K38Maﬂ

Temneparypa usmepeHus GyaeT CULLKOM HIUSKOM.
o EC/M YCTAHOBNEH CAMLLKOM HU3KUiA KOSDMULIMEHT U3NyYeHus, oTobpaxaemas

TeMneparypa u3MepeHist YT CINLLKOM BbiCOKOMA.
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3.3 Tabnuua k0apPULUUEHTOB U3NYYEHNS OCHOBHBLIX MaTepuanos

24

Marepuan Temneparypa €

ANIOMUHWIA, CBET/IbIN IMCTOBOM 170°C 0,04
Acbect 20°C 0,96
Acdanst 20°C 0,93
Xnonok 20°C 0,77
Liement 25°C 0,93
CBuHeLl, Cepbiii OKUCNIEHHIN 20°C 0,28
CBUHEL, CWIHO OKVICTIEHHIiA 20°C 0,28
Tonb (KpoBENbHbIi MaTepuan) 20°C 0,93
Jlen, rnankuit 0°C 0,97
Jlep, HepoBHbIA 0°C 0,99
Keneso, 06paboTaH. Haxakom 20°C 0,24
Xeneso, caeTnoe, BbITpaB/eH. 150 °C 0,13
XKeneso, BbinnasneH. 100 °C 0,80
Xeneso, nucrosoe 20°C 0,77
Keneso, cnerka nopxasesiiee 20°C 0,61
XKeneso, CUbHO Nopxasesliee 20°C 0,85
MaxotHas 3emns 20°C 0,38
MoyBa, 4epHas riuHa 20°C 0,66
Mnvtka 25°C 0,93
Tunc 20°C 0,90
Crekno 90°C 0,94
3011070, NOAMPOBaHHOe 130 °C 0,02
Peauta, Xectkas 23°C 0,94
PeavHa, markas cepas 23°C 0,86
[Lpesecuta 70°C 0,94
lanbka 90°C 0,95
Tpobka 20°C 0,70
Koy H K (KecTKuit) 80°C 0,86
TennooTsof, TeMH. aHO/MPOBaH. 50°C 0,98
Megb, noryckHesuwas 20°C 0,04
Megb, ¢ OKCUIHOI NEHKOi 130 °C 0,76
Menp, nonmposaH. 20°C 0,03
Menb, TemMHasi, OKCuaHas 20 °C 0,78
Mnactuk (M3,NM, NBX) 20°C 0,94
Jluctea 20°C 0,84
Mpawmop, benbiit 20°C 0,95
MuH. nokpbITVe Kpackoit 100 °C 0,93
JlaTyHb, OKCHAHaR 200 °C 0,61
NATO-3eneHbiit 50°C 0,85
Bymara 20°C 0,97
®apdop 20°C 092
Lndep 25°C 0,95
“YepHas kpacka (maTosas) 80°C 0,97
LWenk 20°C 0,78
Cepebpo 20°C 0,02
Cranb (repmooBpaboran. nosepxHocTs) 200 °C 0,52
Cranb, okcuHas 200 °C 0,79
[nuHa, 060xKeHHas 70°C 0,91
VBeptupoBaH. kpacka 70°C 0,94
Bona 38°C 0,67
Kvipnny, Meprens, WTykatypka 20°C 0,93
Benblit LWHK (OKpaLueH.) 20°C 0,95
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4.1 UcTouHuk owmnbku/Henonaaku/komneHncaums UK namepurenbHoro
npubopa

4. NpuMeHeHus U NnpakTMyeckue COBETbI

o BnusiHue BHewHUx ¢pakTopoB (Nomex) Ha
pesynbTat U3MepeHus
Mpu 6ECKOHTAKTHOM M3MEPEHUM TeMNepaTyphl, B 100aBNEHIE K BAUSIHMIO TUNa Matepuana u

COCTOSIHIS €70 MOBEPXHOCTY, NyTb nepeaayn MK curiana Mexay npubopom 1 06bEKTOM U3MEPEHUS
Takke MOXET NOBAUSTb HA Pe3yNbTaT N3MEPEHMS.

Momexu,
Mpu6op Hanp. nbiib, Nap 1 T.4.

n3mepeHus P /

T kN8
Y . b O6uexr
L - B u3mepeHus

Mone 3penuns UK namepenus

Momexu BKnioyaloT B cebs, Hanp.:
—YacTmupl nbim 1 rpsiau

— BnaxHocTb (poxab), nap, rasbl

Cwm. Take atMocdepHble okHa ([nasa 1.3).
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HenpaBunbHO yCTaHOB/IEHHBIN KO3IGPULMEHT U3NYYEHUS MOXET NPUBECTHU K
3Ha4MTeNbHbIM OWMOKam n3amepeHus (cm. 4.2).

Mocne uamepeHus Temneparypbl M3MepuTesIbHbIA NPUGOP OKa3biBaeTCs
HEHaCTPOEHHbIM Ha HOBYIO TeMNepaTypy (ToYka CpaBHEHUS)) — BpeMsl HACTPOMKHU, CM.
B PYKOBOACTBE MO aKcnnyatauuu. [laHHblii pakTop MOXET NPUBECTU K 3HAYNTEJIbHLIM
owmoKam n3mepeHns, BOSHMKAIOT Takue Xe Npobnembl, Kakue 1 Npu NCMoNb30BaHUU
YCTPOMUCTB C TEPMO3/IEMEHTOM.

PekomMeHzyeTcs XpaHuTb Nprbop B TOM MeCTe, rae ByAeT Npou3BOANTLCS UBMEPEHIE
Temnepartypbl! 370 N03BOAMUT BaM 13bexatb NpobneMbl ¢ BpeMeHeM HACTPOIKK npubopa (Ho:
cobniopaiite pabouyto Temneparypy npubopal).

UK nsmepenue sBnseTcs ONTUYECKUM U3MEPEHUEM:
L191 NONYYEHUS TOYHBIX JAHHBIX U3MEPEHNIA PETYNIAPHO NPOU3BOAMUTE YUCTKY JIMH3LI.

He nNpoBoauUTe U3MepeHns Yepe3 3aTyMaHeHHbIe JIMH3bI, Hanp. 13-3a napa.

UK nsmepenue ssnsetcs NOBEPXHOCTHbIM U3MEPEHUEM:

€CJIN Ha MOBEPXHOCTH 00bEKTA M3MEPEHUS UIMEETCS Ipsi3b, Mblfb, UHEN U T.1., TO Oynet
U3MepATLCA TemMnepaTypa ToNIbkO BEPXHEro Closi MOBEPXHOCTH, Hanp. Temneparypa rpsiau.
Moatomy nepep n3mepeHusiMm yoeamTech, YT0 NOBEPXHOCTb 00bekTa uucTas !

He npoBoauTe n3mepeHnsi npu BO3HUKHOBEHWM MOMEX CUTHaNY.

PaccrosiHne mexay UK nameputenbHbiM npu6opom 1 06bEKTOM U3MepeHus
CNULLKOM BbICOKA, T.€. TOYKA 3amepa Gonblue, 4em caM 00bekT uamepeHus. B atom
cny4yae, Heo6X0AUMO NPUAEPKMBATLCS CIIEAYIOLMX CXEM TOYEK 3aMepa,
oToOpaxaloLmx COOTHOLUEHUE PAaCCTOSIHUIA M3MEPEHMS:

D To4ku 3amepa Mm

D16 D 170

testo 826-T2 / -T4

20 : PaccTosHre nsmepenus K Touke samepa 3:1

PaccTosiHne n3mepeHus My
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10:1 KoappuumeHT BU3npoBaHus

D 16 MM] D66MM

D116 MM _—77

[ 1 nasepHblil 1y4
|. TKM TOYKM 3amepa

12:1 KoapduumeHT BU3MpoBaHna

D 16 Mm
D 58 Mm
_—

1000 Mm

2000 mm

30:1 Koaduument BusaupoBanus

D 16 mm
= 1 D 24 mm

700 Mm
1000 mMm

1500 mm

50:1 KoadpuumeHT Bu3anpoBaHms

D 24 mm

1000 mMm

testo 830-T1

testo 830-T2

testo 830-T4

testo 835
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WU3mepenue Ha anuHHOM dokyce D130mM_

—_—

D20 wm DAOMM_ _— —

D 279 mm

|
|

-_

10000 mMm

W3mepeHue Ha KOpoTKOM pokyce

D 263 mm— =

D 20w DiSTuM_ -
D1wmm _.-"’m
e —
s U

600 Mm

‘F

1000 mMm

1
Nl

2000 Mm

BaxHoe npumeuaHue 0 paamepe Touku 3amepal

[varpammbl Touek 3amepa, oToOpaxaemble B PYKOBOACTBAX MO 3KCrUlyaTauyy npubopoB, 0ObIYHO
rOBOPST O TaK Ha3blBaeMoii Touke 3amepa 95%; 310 03HauaeT, uto 95% aHeprum, KOHBEPTUPYEMOIA B

CEeHCcope, BbIXOAUT 13 AaHHOro Auana3oHa.

OpHaxo, BBUAOY HEA0CTaTOHOM YETKOCTM 0T06pa)KeHWr'|, [ManasoH, KOTOPbIA BAMSIET Ha pesynbrar

M3MEPEHNs (Iaxe HEMHOTO), Ha caMoM Jiene, GonbLLe.

Heobxoommo ybeauThes, 4To 00bEKT M3MepeHns Beeraa bonblue, Yem To4Yka 3amepa, Anid TOro YToObI

n3bexaTb HexenaTeNbHbIX BAVUSHUWIA Ha pesynbTat U3MepeHus.

Yem Oonblue pasHuLA B TeMnepaType Mexay OObeKTOM M3MEpEeHWs 1 OKpYXalollei cpemoi, Tem

Gonblue BAUSHWE Ha pe3ynbTaT U3MEpEeHMs.
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4.2 PelueHue pasHo00pa3Hbix U3MEPUTENbHbIX 3aaau

¢ liameputenbHble 3aAa4n - NPOCTbIE B PELUEHUN:

VlsmepeHme Temnepartypbl BCeX HEMETA/UTUYECKMX KOMIMOHEHTOB U HOBerHOCTEI‘/'I, OpraHn4yeckux
Matepuanos, TakuxX KakK KPacku 1 KpaCuUTesu, 6ymara, NNacTuK 1 pe3nHa, apesecuHa, CUHTETUYECKne
mMatepuanbl, MPOaOBOJIbCTBUE, CTEKIO, TEKCTU/Ib, MUHEPAJIbI, KAMEHb 1 T.4.

[ing n3mepeHus Temnepatyp 06LEKTOB AAHHON rpynnbl HET HEOOXOAUMOCTY NPUHUMATL ChELMAIbHbIE
Mepbl. KoaddUUMEHT 13nyyeHnst AOCTaTOYHO BbICOK, 00bINHO NprnbnuantenbHo 0.95, n He 3MeHseTCs
B TEMMepaTypHOM [ManasoHe.

o M3MepVITEJ1beIe 3a4ayy - CJI0XKHbIe B peLueHUuun:

M3meperue Temneparyp MeTaIOB C IPKMMM OTPaXatoLLWMI NOBEPXHOCTSIMM, N3MEHEHUEM CTPYKTYPbI
MOBEPXHOCTH, Hanp. M3-3a PXaB4MHbI.

Pelwatb JaHHYI0 M3MEPUTENbHYIO 3aaady HeobXoamMo, TONbKO CoONoaast CrielmanbHbIX YCIOBUIA.
KoadduumeHT nsnyyeHns U3BecTeH TONbKO Ha ONPEAENEHHO WMPUHE CrieKTpa CurHaa.
3HaueHust U3nyyeHnst Manbl 1 KonebtoTcs B 3aBUCMMOCTY OT AKana3oHa TeMrneparyp.

= B TOM cnyyae ecnu HEBO3MOXHO U3M0/1b30BaTb KOHTAKTHbIE TEPMOMETPbI, TO MPK OECKOHTaKTHOM

M3MepeHun Temnepartypbl K o6be|<1y U3MepeHusa cnepyet NPUMEHATb CneuuaibHbie MOKPbITUS,
Takie KaK Hanp. Kpacka, MacnsiHast nieHKka, UM CamoKeioLascs nieHka ¢ onpeaeneHHol
U3Ny4aTenbHON CnocoBHOCTBIO.

e NamepuTenbHble 3apaum - peLeHue Npy YCAoBUSIX:
MaroBast NOBEPXHOCTb METANINOB M NPO3PaYHbIE MNEHKM.

JuddepeHumaums 1onxHa NpoBOAUTLCS B 3aBUCUMOCTH OT TOro, kakum 06pa3oM HeobXoauMo
PeLLMTb U3MEPUTENBHYIO 33JauY.

= Onpepenute k0adpULMEHT MU3ny4yeHus C NOMOLLbIO KOHTAKTHOro TepMOMETPa Wi NPUMEHUTE
cneuyanbHble MOKPbITUS C ONPEAENeHHON U3Ny4aTenbCKoi CMOCOBHOCTHIO.

Mpumeyanue:

OueHb BaxHO, YTOOLI CamMOKIEtoLLasiCs MIEHKa MOrJIa JIETko NOroLaTh Temnepatypy obbekta
M3MEPEHMS; 3TO rapaHTMPOBAHO B Cyyae NPUMEHEHNS C 0OBLEKTAMM C XOPOLLEI TENNOEMKOCTbIO
(6onbluas Macca) v XopoLLeit TEpMONPOBOAUMOCTbIO, HANP. MeTaaMu.
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MpumMepbl 6ECKOHTAKTHOIrO U3MEpPEHUsi TeMMepaTypbl:

]

20

1 W3mepenns Ha TpyGonposonax us

nex

— Temneparypa npubnu3. +25 °C

— KoadpduumeHt nsnyseHmns nnactuka 0.84.

MneanbHo ang TexHonorum UK namepenms.
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2  Wsmepenue Ha KOXYXe M3 IYKEHOFO
Xenesa

— Temneparypa npu6nu3. +38 °C

— KoadduumeHT nsnyyeHmns nyXeHoro IMcToBoro
xenesa 0.05

[MpumeHsiiTe NOKPbLITUE, YBENUYMBAIOLLIEE
M3NyyaTeNbHYIO CNOCOBHOCTb, HAmp. KPacKy uin
CaMOKJIEIOLLYIOCS MIIEHKY, WK NPOBOAUTE
M3MEPEHNS KOHTAKTHBIM TEDMOMETPOM.

Mpumeyanue: Mcnonbayiite nprbop ¢ Manon
TOuKOIA 3amepa, ¢ GOMbLIMM PACCTOSHAEM U
BCTPOEHHbIM KOHTAKTHBIM TEPMOMETPOM
(KOMBUHUPOBAHHBIV M3MEPUTENbHBIA NPKUBOp
Hanp. testo 845, 830-T4 unmn 825).




3 W3mepeHus Ha OLMHKOBAHHBIX
BbIXOfaX BO3AYXOBOJO0B

— Temneparypa npubnus. +24 °C
— KoaddpuumeHT nanyyequs upHka 0.23

[TpumeHnTe NOKpPLITUE, Takoe Kak kpacka uimn
CaMOKJIEOLLIACS NJIEHKA WM UCNONb3yiTe ANs
CPABHEHMSI KOHTAKTHbIA TEPMOMETP.

MpumeyaHue: Buibupaiite KOMOUHUPOBAHHDIi
“3MepuTeNbHBIF Npubop

4 WUsmepeHns npu yknagke acdanbra
— Temneparypa npnubnus. +24 °C

— KoadpduumeHT nanyyenns acdansta 0.93
M3mepenus npoBoasiTcs 6e3 npobnem.

5  W3mepeHue Ha KMPNNYHON CTEHE
— Temneparypa npu6nus. +21 °C

— KoabduumeHT nsnyyeHns kupnuya, (KpacHbli)
0.93

N3mepeHns nposoasaTcs 6e3 npobiem.

6 W3mepeHus Ha BbITSKKAX
(oKpaLueHHbIx)

— Temneparypa npnbnus. +24 °C

— KoadbpuumeHT nanyyeHus LuMHKa (OKpaLLeHHbIN)
0.96

M3mepeHus npoBoasTcs 6e3 npobnem

7  WN3mepeHuns Ha 3NeKTPUYECKUX
BbIKJIIOYaTENsIX

— Temneparypa npn6nus. +20 °C
— KoadpduumeHt nanyyenns 0.85

N3mepeHus nposoasaTcs 6e3 npobiem.

s
. i
We measure it. ‘i :.&:‘L'i e)

8  W3amepenue Ha anekTpuyECKUX
wkadax (KoHTaKTopax)

— Temneparypa npubéaus. +74 °C
— KoacdduumeHT nanyyenms nnactuka 0.92

BHumanme: MamepeHure nposoauTe Ha
MOBEPXHOCTM NNACTUKa, a He Ha MeTane!

9  W3mepeHnus Ha Kopnyce NOAWMNHUKA
(okpaLueHHoro)

— Temnepartypa npubnus. +68 °C
— KoadpduumeHT nanyyenus yepHoii kpacku 0.93

N3amepenns nposoasaTtcs 6e3 npobnem.

10 W3mepenus Ha nnacTuHe papuaTopa
3NeKTPUYECKOro MOTOpa

— Temnepartypa npubams. +50 °C

— KoadpduumeHT nanyyenus 3eneHoii kpacku 0.93

N3mepenns nposoasatcs 6e3 npobnem.

11 W3mepenns npoaykTos Ha
X0NoauNbHOM KOHBeWpe

— Temneparypa npu6nu3s. +8 °C

— KoadduumeHT uanyyeHms NuLLEeBbIX NPOAYKTOB
0.95

N3mepeHns nposoasatcs 6e3 npobnem.
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12 WU3mepeHnus Ha Tennoo6GMeHHMKaX
— Temneparypa npnonu3s. +10 °C

— KoabpuumeHT usnyyeHns KOHLEHCUP. BOAbI
0.93

Mpumeyvanue: Vi3mepeHns yepes KoHaeHcaT
UM NPUMEHEHIUE NMOKPbITUS C BLICOKON
U3Ny4aTeNbHON CNOCOBHOCTBIO.

13 WUamepenus Ha Gnoke asuratens
— Temneparypa npubaus. +100 °C

— KoadbpuumeHT nsnyyeHns anioMuHms, CUabHO
okucnexHoro, 0.2

[prmeHsiiTe B KA4ECTBE NMOKPLITUS MACHSHYIO WK

CaMOKJIEIOLLYIOCS MIEHKY, TaK 4Tobbl € > 0.9.

14 WsmepeHnus Ha ycTaHOBKe
oxnaxaeHus

— Temneaptypa npubnus. +36 °C

— KoapuumeHT uanyyeHms OKpalLeHHoro mncTa
metanna 0.92

N3mepeHuns npoBoasTcs 6e3 npobnem.

15 MW3mepenns Ha wuHax aBToMOGMNS

— Temneparypa npu6nus. +40 °C

— KoadppuumeHT usnyyenms markoi peautbl 0.86

N3mepeHns nposoasaTcs 6e3 npobrem.

16 W3mepeHusa Ha BbIXOAaX AYXOBbIX
wkados

— Temneparypa npu6nus. +70 °C
— KoadpduumeHT uanyyeHus rauHbl, o6xmr. 0.91

WN3mepeHns nposoasaTcs 6e3 npobrem.
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17 Wamepenus Ha PnyopecLeHTHbIX
namnax

— [Npu Temneparype +42 °C

— KoacdduumeHT uanyyeHuns crekna, rnagkoro
0.92-0.94

N3mepenns nposoasaTcs 6e3 npobnem.

18
— Temnepartypa npubnus. +10 °C

MamepeHus Ha okpalLeHHbIX TpyOax

— KoadduumeHT nanyyermns ronyboii kpackm 0.94

W3mepenus nposoasTcs 6e3 npobnem.

19

"3Mep6HMﬂ Ha OLIUHKOBAHHbIX
BbIX04aX BO34yXO0BOAOB

— Temneparypa npubnu3. +38 °C
— KoadpduumeHT nanydenus umtka 0.23

MpuMeHUTE MOKPBITUE, TAKOe Kak Kpacka uam
CaMOKJIEIOLLascsl NeHKa UK UCTIONb3YiATE AN
CPaBHEHWS! KOHTAKTHBII TEPMOMETP.

MpumeyaHune: Bribrpaiite KOMOUHMPOBAHHBII
“3MepuTENbHBIF Nprbop

20 W3mepenus Ha TpaHchOpMmaTope
(okpaLlueHHOM)

— Temneparypa npubnus. +70 °C

— KoadpuumeHT nsnyyeHms kpacku
TpaHcdopmartopa 0.94

N3mepeHns npoBoasTcs 6e3 npobiem.



We measure it.

Mpumepbl NpUMEHEHuI:

CexTop “lMpOMbILLNEHHbIX NPUMEHEHNIA”

= ® BhiiBNIeHMe Ype3MepHO BbICOKMX TemmnepaTtyp Ha
pacnpefenuTeNbHbIX LWUTaxX, U3MEepeHns Ha
3MIeKTPUYECKUX CXeMaX, Hanp. pesucTopax,
TPaH3UCTOPAX, INIEKTPOHHLIX CXeMax  T.4.

ﬂpumeqauue no NPUMEHEHUI0:

— Touka 3amepa / PaccTosiHme u3meperus

— [poBoauTe U3MEPEHUS He Ha APKMX MOBEPXHOCTAX (OHM
0TpaxaloT TeMNepaTypy OKPYXatoLLein cpefpl), a Ha naacTuke ¢
€-ycTaHoBKoii 0.95.

Mpumeyanue:

Tpebyetcst UK nameputenbHbiin npubop ¢ Manoi TouKoi 3amepa
(Hanp. testo 845-1, testo 830-T3).

® [IamepeHue TeMnepaTtypbl B CUCTEMAX OXJIaXAEHUS
MpumeyaHme No NPUMEHEHUIO:
— Touka 3amepa / PaccTosiHue namepeHus

— [poBoanTe U3MEPEHUS Ha MOBEPXHOCTAX C BbICOKOM
WU3nyyaTenbHoi CNOCOOHOCTLIO (HAMp. OKPALLEHHbIX
MNOBEPXHOCTSX)

Mpumeyvanue:

" Npumensiite NpuOOP M3MEPEHUs C Masoi TOYKO 3amMepa Ha
00/1bLIOM PacCTOSHUM C YHKLIME KOHTAKTHOTO TEPMOMETpa
(Hanp. komnnexT testo 830-T4 wnn 825-T4).
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® [poBepka U perucTpauus AaHHbIX
Temneparypbl Ha reHepaTopax U NPUBoOJaXx,
OU3enbHbIX 6/10KaX, BbINYCKHbIX
KONIEeKTOpaXx.

MpumMeyaHue No NPUMEHEHUIO:
— Touka 3amepa / PacctosiHue namepeHus

- HDOBOJJ,MTB M3MEPEHU Ha NOBEPXHOCTSAX C
BbICOKOM MSﬂy‘-IaTeﬂbCKOﬁ CMOCOBHOCTbIO MNK Hanp.
NOBEPXHOCTAX NMOKPbITbIX MACNSIHHOI MAEHKOM.

Mpumeyanue:

MpuMeHsiiTe M3MepUTENbHBIA NPUBOP C MaNoi TOUKOM
3amepa Ha 6ONbLLOM PacCTOSHUM U C ByHKLMEl
koHTaKTHOro Tepmomertpa (testo 830-T2/-T4, 845).

©® KoHTponb TemnepaTypbl Ha PeNbCOBbIX TPAHCMNOPTHBIX
cpeacTBax, Hanp. “OnpegeneHue neperpeea
KOJIECHOI OyKCbl” Yepes u3amepeHne Temneparyphbl
NOKPbITUS OCH.

Mpumeyanue:

MpuMeHsIiATE M3MEPUTENbHBIA NPUBOP C Manoi TO4YKOM 3amepa
Ha 6onbLUOM paccTosiHum (testo 830-T2/-T4, 845).
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We measure it.

Cextop “OTonnexHue, BEHTUAALUS U XOIOAUNbHbIE CUCTEMDI”:

L4 KOHTpOJ'Ib TeMmnepaTtypbl Ha BEHTUISLIMOHHbIX BbIXO4aX.

npumeqauue K MPUMEHEHUI0:

-
N
<

— [poBoauTe M3MEPEHNE He TemnepaTypbl BO3ayxa, a
TeMMepaTypbl BEHTUIALMOHHBIX PELLETOK.

— He namepsiite Temnepartypy 6eCLBETHBIX METAIOB.

—He npoBoauTe U3MepPeHna Co CIULLKOM MaJioro pacCtosaHua ot
TOYKM 3amepa.

® KoHTponb Tennonepeaayn B NOMeLLEHUsIX.
MpumeyaHne K NpUMEHeHuIo:

— Mi3amepeHus NpoBOAsTCSA Ha 000X, IPEBECKHE, LUTYKATypKe,
OKpaLleHHbIX pamMax OKOH W CTeK/e, TaK Kak AaHHble
matepuanbl UMEIOT U3NyyaTeNbHylo cnocobHocTb Mexay 0.9
0.95.

— W3mepsiite TeMnepaTypy HEMOKPLITbIX METAUTNYECKUX PAMOK
KOHTaKTHbIM TEPMOMETPOM WAIW NPUMEHSIATE CrieumanbHoe
MOKPbITIE, YBENMYMBAIOLLEE U3NyYaTeNbHYIO CNOCOBHOCT.

Mpumeyanue:

Buibupaiite nameputenbHbIid Npubop ¢ Masoil To4Koi 3amepa U
6OnbLIMM PACCTOSHUEM, C YHKLMEN KOHTAKTHOIO N3MEepeHus,

Hanp. KOMOMHWPOBaHHbINA U3MepUTENbHBIA Npubop (testo 830-

T2/-T4, 845).

® KoHTponb TemnepaTypbl TENI0M30NsLnu B
NoMeLLEeHNH.

npumeqauue K MPUMEHEHUI0:

— He namepsiite Temnepartypy 6eCLBETHbIX METaIIOB.

— [poBepbTe pasHble KO3POULMEHTHI M3NYYEHNS.
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O6wwe cdepbl NPUMEHEHU

® Jlns 3awmThbl OT OrHS

I'Ipumeqalme K NTPUMEHEHMUIO:

N\

-
- — He npoBopwTe n3mepeHus Ha iBepsix 13 HeCLIBETHbIX

\\\4 METaIIOB.

& Mpumeuanue:

—

Ncnonbayiite KOMOUHUPOBAHHBIN M3MEPUTENBHBINA MPUBOp
(Hanp. komnnexT testo 830-T2 unn 825-T4).

@ BbiCTpble M3MepeHns TemMnepaTypbl npu
. cTpouTenbCTBe A0POr Ha OTKPbITOM BO3AYyXe.

© MpumevaHue K NPUMEHEHHUIO:

— O6patuTe BHUMaHKe Ha paspeLLeHHyo pabouyto
Temnepatypy npubopa

— Touka 3amepa / PaccTosiHue nsamepeHus

— lpnbop nonxeH ObITb HACTPOEH Ha TemnepaTypy
OKpYXaloLLen cpeqpl.

— Tonbko u3mMepeHre TemnepaTypsl MaTepuanos ¢
BbICOKOVA M3Ny4aTesIbHOI CMOCOBHOCTLIO, Hanp.
“xonoaHoe paccesHHoe HebecHoe U3nyyeHue” npu -
50...-60°C gBnsieTcs nomexoii namepeHus. BoamoxHa
3alLmTa OT M3NYYEHUS C MOMOLLbIO 30HTA.

Mpumeyvanue:

MpumeHsiiiTe Npubop M3MepPeHns C Maloil TOYKOIA 3amepa
Ha 60/1bLIOM PACCTOSHUN C YHKLMEN KOHTAKTHOrO
TepMOMETpa.
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We measure it.

® [lpu MHcNeKuMn TeMnepaTypbl MULLEBbIX NPOAYKTOB
MpumMeyaHme K NPUMEHEHHUIO:

— BeckoHTaKTHbII CNocob NPUMEHSETCS NPY U3MEPEHUM
& TeMneparypbl NOBEPXHOCTH.

=> B cnyy4ae KpUTUYECKNX 3HAYEHMIA, NPOBEPANTE JaHHBIE C
MOMOLLbIO KOHTAKTHOrO TepMoMeTpa!

5 — Touyka 3amepa / PaccTosiHue usmeperus

— Mpunbop ponmxeH ObITb HACTPOEH HA TEMMEPATYPY OKPYXAlOLLE
= cpenpl.

Y/ — WpeanbHoe paccTosiHme Mexay npubopom v nposykTamu /
ynakoBkoi - 1-2 cm (c 3:1 onTukoi).

— Ecnv npomyKTh NOMELLIEHb! B KAPTOHHBIE KOPOOKM, OTKPOiATE
KOpOOKy 1 M3MepsiiTe TeMnepaTypy YnakoBKU.

— TMpy U3MepeHUn NPOMYKTOB, 3aneyaraHHbIX B MIEHKY
N3MepseTcs Temneparypa nieHku. TeM He MeHee, NPoBoauTe
N3MepEeHIsi B MECTax HEeMocpPEACTBEHHOTO KOHTAKTa NEHKM G
MpOAyKTaMu.

— He npoBsoanTe U3MepeHNa nNpu BO3HNKHOBEHUN NMOMEX.

MpumeyaHue:

Buibupaiite KOMOUHMPOBAHHBIV M3MEPUTENbHBIA NPUBOP (Hanp.
komnnekT testo 830-T3 nnn 826-T4)
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Kopotko o apyrux cdepax npumeHeHUsX:

e YCTaHOBKA TOYKM KOMMYTaLMK BUMETANNMYECKNX YCTPONCTB YEPE3 3MEPEHUE TEMNEPATYPLI
JBVXYLLEro BHYTPEHHErO S3bl4Ka B TEMNIOBOM MOTOKE.

o MOHI/ITOpI/IHF TemMnepaTypbl B CUCTEMaxX OTOMNEHU], OCYLLKK Ui npoLecce TAaMUHUPOBAHNS.

o M3mepeHue Temneparypbl ABUXYLLMXCS PE3UHOBLIX LLKH 3arPyXeHHOro TPaHCTOPTHOTO CPECTBa.
MOHUTOPUHI HEBEPHOI TEMNEPATyPbI MaTepuana 13-3a HepaBHOMEPHOrO Harpesa.

e  VI3mepeHwe Temneparyphbl B MPOLLECCax OCYLLKY 1 iedopMaumm Npy NpoM3BOACTBE MacTUKa.
e /3mepeHus TeMnepatypbl B MEAMUMHE NPU ANArHOCTUKE W TEPANeBTUYECKOM KOHTPOSE.

e Q6HapyXeHue yTeueK B OTHANEHHbIX JIMHWSX OTOMJIEHUS MyTEM U3MEPEHNS YBENYEHNS
TeMmnepaTypbl MOBEPXHOCTY MOYBbI.

4.3 [ipyrme npaktu4yeckue COBeTbI:

¢ UK uamepurtenbHbie npudopbi:
lMnacTmaccoBble BONIOKHA M NPOBOAA

TPYAHO N3MEPUTb NMPOMETPUYECKK, TaK KaK 00bIYHO OHW O4EHb TOHKME, TEM CaMbiM MEHBILLE, YEM
none n3MepeHns U MOryT BbICKa/lb3blBaTbh U3 M0JIF U3MePeHUs BBAY HETOYHOIO YKa3aHna Ha HUX.

= /13MepsoTCs C MOMOLLBHO: YaCTUYHO UKCUPOBAHHBIMI NMPUOOPamMK, MHAYe NoTpedyeTcs

npumMeHeHne cneunanbHbIX I'IpVIﬁOpOB, He N3MepPAOTCA C MOMOLLIbIO U3MEPUTENbHbIX I'IpVI60pOB
Testo.

MpupogHbie 06bEKTbI

Ha OTKPLITOM BO3MyXe, Takue Kak BoAa, KaMHM, N04Ba, NecoK, pacTeHus), IEepeBo 1 T.4. UMEIoT
koadduumeHT nanyyenns mexay 0.8 n 0.95 B cnekTpanbHoM ananasoHe mexay 8 u 14pm. Ecim
M3MepeHIs MPOBOASATCS HA OTKPLITOM BO3yXe, HEOOXOAMMO NMPUHSTH BO BHUMAaHWE “XON0AHOE
paccesiHHoe HeOECHOE U3NyyeHre” B Ciydae Masoi U3nyyaTenbHoii cnocobHocTH. [JaHHoe
“OKpyxatoLLee n3ny4eHre” A0MKHO ObiTb ONM3KUM K TeMnepaType Bo3ayxa. IT0 A0CTUraeTCs 3alluToi
OT MELLIAIOLLEro U3MTy4eHmsl, Hanp. C MOMOLLbIO 30HTa HajL, TOYKO 3amepa.

= NamepsitoTcs ¢ nomolwpto MK nameputensHbix npubopos Testo.
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We measure it.

Crekno u keapy,

VIMEIOT BbICOKMI KO3hdMLMEHT nanydeHnst npubnua. 0.95 1 0.98 npn namHe Bonkbl Gonblue 8pm. He
nponyckaiot UK nsnyyenue, T.e. u3amepsieTcs Temnepatypa OKOHHOrO CTekna.

= Namepsitotcs ¢ nomolwpto UK nameputensHbix npubopos Testo.

MnacTuk

u3mepsietca B ananasoHe Temnepartypbl ot +20 °C no +300 °C Bo Bpems NpoLIECCOB OCYLLKM W
nedbopmaLym, Hanp. MPECCOBaHMS, KanaHAPUPOBaHUSI, FTyOOKOI BbITSXKM U T.4. KoadpduumueHT
U3Ny4eHMs NPaKTUYECKM BCEX NNACTMAcCoBbLIX m3aenuii paseH ot 0.8 0o 0.95 u, noatomy,
TeMnepatypy Matepuaia nerko U3MepuTb.

= W3amepsitotcs ¢ nomolubio MK nameputensHbix npubopos Testo.

Mpo3payHbie NNeHKu

NpyW ONPEeLENEeHHOI JyIMHE BOJHbI CYLLECTBYET XapaKTePHbIi Avana3oH NoroLLeHNs, Npy KOTOPOM
dakTop npoxoxaeHus peanbHo man. Mpu manom koadduumente orpaxerus (0.05...0.20),
u3nyyarenbHasi CnocoOGHOCTb O4eHb Bbicokasi. Cenyet OTMETUTb, YTO CTENEHb NPOXOXAEHNS 1
KO3DDULMEHT N3NY4EHNS 3aBICST OT TOLLWHBI MIIEHKW. YeM TOHbLLE MNEHKa, TeM HUXE KO3DPULIMEHT
u3nyyeHus. ToHKIe neHkn 0bbluHO nponyckatoT MK u3nyyeHre, NoaToMy npuMUTE BO BHUMaHUe
BHELLIHME M3MyYeHNs.

= W3mepsitoTcs ¢ nomoLbto UK nameputenbHbix npubopos Testo.

Fopsiune rasbl U OroHb

ABNSIOTCS “0OBEMHBIMW U3Ny4aTENSIMU SHEPTN C BHIOGOPOYHBIMU CBOICTBAMM U3Ny4eHUs”. 30ech pevb
He MIET 0 TOYKE 3amMepa, Tak Kak 3Ha4eHue cpeaHeit Temneparypbl HE0OXOAUMO ONpeaensTb, NPOBOAs
“3MepeHms 061acTV BHYTPW NiameHi orHst. Ha laHHoe 3HaueHe 3a4acTyio BAMSIET CTEHKM NeYn Wi
rasbl.

OroHb U ropsiume rasbl, Takxe Kak 1 npo3payHble Matepuasbl, U3Ny4atloT SHEPTUI0 B ONPEeaEeNeHHbIX
CMeKTpaibHbIX AranasoHax, Hanp. B ananasoHe okono 4.3pm (CO, AnanasoH).

= /3MepsoTCa ¢ NOMOLLbIO cneuuabHbIX NPUBOPOB.
= He uawmepsiocs ¢ nomoLubto UK nameputenbHbix nprubopos Testo.
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e Moeepka n kanuGpoeka

[ins noBepkm 1 kanMbPOBKM NMPOMETPOB M3Ny4eHst Tpebyetcs Nanyyatens yepHoro Tena. B npouecce
KanmbpoBKM HeobxoamMo yBeamTLCsl, YTO COOTBETCTBYIOLIEE MONe AN W3MEpPEHUs TEPMOMETPOM
W3y4YeHNsl MeHbLUE, YeM OKHO M3nyyaTens yepHoro Tena.

B cnyyae MOCTOSHHO YCTaHOBMEHHOrO KoadduumeHta u3nyyenns (Hanp. 0.95), otobpaxeHue
kOHBEpTUpYeTCca B € = 1.

o KoadppuuumeHt nanyyexuns
OwmbKM M3MepeHHsi MOTYT BO3HUKHYTh iaxe Npu NPaBuibHOMN yCTaHoBKe koadduumeHTa nanyyeHus!

C k03 dULIMEHTOM M3NYYeHNs MeHbLLe 1, 3HAYEHNE U3MEPEHIS SKCTPAMNONNUPYETCH HA OCHOBE
Temnepatypbl Nnpubopa = OKpyXaloLieii Temnepartypbl.

— Ecnu Temneparypa npubopa He COOTBETCTBYET OKPYXaloLLEl TeMnepaType, TO KOPPEKTMPOBKA
koacdduumeHTa uanyyenus npubopom GyLeT NpoBeaeHa HEBEPHO.
Takum 06pa3oM, eciv Temneparypa npubopa HUXe, TO pesybTar U3MepeHst ByneT CANLLKOM
BbICOK M HA000pOT.

— Ecmm VHOVBUAYaAJIbHBIE TEeNJIOBbIE U XONOAHbIE U3NydHaTenn (Hanp. Harpesatowme 3J1eEMeHThI,
Namnbl, YCTPONCTBA OXNAXAEHUS 1 T.[.) OTPAXAIOTCS Ha MOBEPXHOCTM 00bEKTA U3MEPEHMS, TOTAA
[aHHOe U3Ny4eHmre He COOTBETCTBYET OKPYXaloLLein Temnepatype = Temnepartype npubopa. Takum
00pa3om, KoppekTMpoBKa kKoadduumeHTa uanydatens npubopom OyaeT HeBEPHOM.

YcTtpaHeHue owmbku: HakpoiiTe aaHHble U3nyyaTenm Hanp. KapToHHON KopoOKoii. OHa nornotuT
MeLLAIoLLEE U3NYYEHIE W BbIMYCTUT CBOE COOCTBEHHOE = OKPYXAIOLLAs Temnepatypa.
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We measure it.

4.4 Utorn: KoHtakTHOEe Wnn GeCKOHTaKTHOe uaMepeHume?
— PekomeHnpaumm komnanum Testo

BeckoHTakTHoe UK namepeHue temneparypbi

1) UpeanbHo noaxoauT ans MU3MepeHuli Temneparypbl NOBEPXHOCTEIA:

a) MarepuanoB HU3KOM TENIONPOBOAHOCTY, TakMX KaK Kepamuka, nnactMacca, pesuHa, JpeBeCcuHa,
Oymara, 0bou, LWTyKaTypka, TEKCTUIb, OPraHMYeckne MaTepuansl, MALLEBLIE MPOAYKThI.

M3mepuTenbHbIin npubop NPoBOAKT M3MEpeHUst 683 Kakoro-nmbo BO3AEACTBIA Ha 0OLEKT N3MEpPEHHs.
UK n3nydyeHre 0bbekTa 3MepeHis IMEET BCEraa OfiHY U Ty Xe CKOPOCTb, a Takxe HEe3aBUCUMO OT
TENN0BOro U3Ny4eHus.

b) Matepuanos ¢ BLICOKOM U3NyyaTeNbHOI CNOCOBHOCTbIO, Hanp. MaTepUanoB HU3KO
TEN/0NPOBOAMMOCTM (CM. MYHKT “a”), NakoB, KPacoK, CTEKA, MUHEPANOB, MANTOK, KAMHEN, CMOSbI
11 BCEX HEMETAIMYECKMX MATEPHAIOB.

B naHHOM cryyae NpaBubHO YCTaHaBNMBATb KOIDDULMEHT nanyyeHns Ha 0.95 (T.e. Tonbko 5 %
OKPYXAIOLLEro M3Ny4eHnst 0TPaXaeTcst OT MOBEPXHOCTU U3Mepermst). Onbkn n3amMepeHusi, BO3HMKLLVE
13-32 U3Ny4eHUs [IPYrX MCTOYHWUKOB U OTPAXEHHBIX MOBEPXHOCTbIO, HE3HAYUTENbHbI.

c) [Bnxylmecs KOMMNOHEHTBI (MPK YCNOBUM YTO MATepUan MMEET BbICOKWIA KOIPMULIMEHT U3NYYeHUs
MM MOXHO YCTAHOBUTb OMPELENEHHbIA KO3GOULMEHT) Hanp. NPy NPoroHke Gymaru,
BPALLIAIOLLMECS LUIMHBI, OKUCIIEHHBIE CTa/IbHbIE KOMMOHEHTBI, HA IMHUM KOHBEIiepa.

d) KomnoHeHTbl, TpebytoLime BECKOHTAKTHOrO M3MEPEHMs, Hanp. CBEXEOKPALLEHHbIE YacTy,
CTepWIbHbIE KOMMOHEHTBI UM arPeCCUBHBIE CPefbl, KOMMOHEHTHI MO, HANPSXEHNEM, Takue KaK
3NEMEHTbI 3NIEKTPOHNKM, NEKTPOHHBIE LIKHBI, TPAHCHOPMATOPLI.

€) Manble 1 NerkoBecHble AeTau, Hanp. KOMMOHEHTHI 1 BCE 00bEKTHI M3MEPEHNS], MPY N3MEPEHM
KOTOPbIX KOHTaKTHbI/A 30H[ U3BNEYET CMLLKOM MHOTO SHEPIUM, YTO CTAHET NPUYUHON HEBEPHBIX
JaHHbIX N3MEPEHMS.

Bam Heobxoaumo ybeauThesl, YTO To4Yka 3aMepa U3MEPUTESBHOTO Npubopa MeHbLLE, 4eM caM 0ObeKT
n3mepeHns!

2) MopxoauT Npu yCNoBUSIX:

Okcuabl METaNNIoB, Tak Kak OHU UMEIOT U3MyyaTeNbHyIo CnocOBHOCTb, KOTOpast 3aBUCKT OT (aKTypbl
noBepxHocTu 1 Temnepatypsl (Mexay 0.3 n 0.9).

B paHHOM cryyae Bbl MOXeTE NPUMEHMTL MOKPHLITUE C ONpeseNeHHbIM KO3hOULMEHTOM M3NyYeHNs
(Hanp. camokneloLasca nnexka testo, Ne 3akasa 0554 0051, kpacka uam Macno) unn oNPeaenuTbL ero
C MOMOLLbI0 CPABHUTENBHOTO M3MEPEHNS! KOHTAKTHBLIM TEPMOMETPOM.
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3) He nopxoput pns usmepeHus:

BecupeTHbIX MeTannoB (koadduumeHT uanyyeHus MeHee 0.1; T.e. 6onee yem 90 % okpyxatoLiero
W3MNy4YeHWsi OTPAXAETCS Ha MOBEPXHOCTU 0OBLEKTA U3MEDPEHUS!), 1 KOTOPLIX HENb3s NPUMEHMUTD
CPepCTBa, MOBLILLAIOLLME W3NyYaTEeNbHYI0 CNOCOBHOCTb, HAMp. CAMOKIEIOLLYYIOCS MAEHKY, KPacKy uim
macno. B atom C/y4ae MOXHO 0XuaaTb BbICOKYIO CTENneHb 0LIJI/I6KVI, BbI3BaHHYIO BbICOKM YPOBHEM
OTPaXeHWsi OT NOBEPXHOCTU 0OBEKTA M3MEPEHNS.

TunuyHble U3MEPEHUS MO KOHTPOJTIO TEMNEpaTyphl C Ucnosb3oBaHueM MK cnocoba namepenuii B
MPOMBILLNIEHHOCTU:

— TeHepaTopsbl, NPUBO/bI, arperarbl

— Kopnyca nogrumnHmkos

— PacnpenenutenbHble WnTbl

—  ONeKTPOHHbIE CXEMbI

— YcTaHoBKa TOYKM NEPEKIIOYEHUS BUMETANIMYECKIX YCTPOACTB

— TennoBble YCTAHOBKM, MPOLECCHI OCYLLKM 1 NTAMUHUPOBAHWS

— Bpawarowmecs pe3nHoBbIe LWKHGI

— [nacTmacca B npoLieccax ocyLku 1 aedopmaumm.

TunnyHbIE M3MEPEHMS MO KOHTPOTIO TeMnepaTypbl ¢ ucnonb3oBaHnem UK cnocoba namepenuii B
MOMELLIEHNSIX/CUCTEMAX KOHAULIMOHUPOBAHMS BO3AYXa:

— Bosnyxosogb!

— TennoBble NOTOKW 1 TENMAON30MSLMS B MOMELLEHMSIX

— Jlokanuzauus cnabbix MECT U30ASLNM.

Tunuynble npumeHerns UK nameperus B cucteMax OTOMIeHns:

/i3mepeHns Ha NoBepXHOCTSIX:
— Paamartopos, OKpaLLEHHbIX pr6 CUCTEM OTONNIEHNS

—  TMonoBbIX NOKPLITUA, APEBECUHI, IPOOKM, MINTKW, FPAHITA, TAKXE KaK 1 Ha HEOTAENaHHOM
MOBEPXHOCTU CTEH ANA NoKanu3aLmy TepMobymarm.

TunuyHble npumeHeHnst UK namepeHns npu KOHTposie TeMNepaTypbl MALLEBLIX MPOAYKTOB:

— bBbicTpas npoBepka npu npuemke TOBApOB MK B HU3KOTEMNEPATYPHbIX NPpUIaBKax.
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We measure it.

KoHTakTHOE M3MepeHue Temnepatypbl

1) UpeanbHo noaxoauT Aans MU3MepeHUs Temneparypbi:

a) O6bLEKTOB C rafKuMm MOBEPXHOCTAIMM 1 XOPOLLEN TENONPOBOAHOCTBLIO, HaMp. BCE MeTabl. B
JAaHHOM CJly4yae, KOHTaKTHOe U3MepeHune 06bl4HO 6onee TouHoe, Yem UK U3MeEpeHne.

b) OnpeneneHue BHYTPEHHEl TEMNEPATYPb XUAKOCTEN U NMULLEBbIX NPOAYKTOB.

2) MopxoguT NpU yCNOBUSIX:
a) MamepeHus 0OGBLEKTOB C HU3KOIA TEMIONPOBOAHOCTLIO (Hanp., cM. UK n3meperme)

30H, KOHTAKTHOTO M3MEPEHUS CrOCODEH 0TOOPaXaTb KOPPEKTHLIE JaHHLIE TEMMEpaTyphl, B TOM
Clyyae eCNM He cpasy NPUHMMAET TemrnepaTypy 00bekTa usmepeHus. B ciyyae ¢ 00beKTamu G HU3KOIA
TenonPOBOAHOCTLI0 BO3HUKAET NPobnema U3MepeHus, a Bpems HacTPOIAKM YBENMYUBAETCS,
U3MEpEHNe HaYHEeTCA TOrfa, KOraa 30HM, NPUMET TemrepaTypy 00bekTa U3MepeHus.

b) Manbix, NerkoBeCHbIX aeTanei

B 1aHHOM CJlyyae KOHTAKTHbIA 30H[, M3BNEKAET TENJOBYIO 3HEPruio U3 06beKTa M3MepeHs,
CnefioBaTeNbHO, BNSIS HA PE3yNbTaT 3MEpEeHUs.

3) He noaxoaut ans usmepeHus Temnepartypbi:
— KomnoHeHTOB, TpebytoLmx GECKOHTAKTHOrO M3MEPEHHSI (CM. BbILLE)
—  [Bnxywmxcs yacten.

TunnyHbIE MPUMEHEHNS] KOHTAKTHOTO M3MEPEHNS B MPOMBILLIIEHHOCTU:
—  VIHCTpYMeHTBI 15 NpoLeccoB aedopmauimm

— TNpwBogpl, peayKTopbl, NOALMITHUKN

— Bce nosepxHocTH MeTanios

11 CPaBHUTENLHOE M3MEpPeHIe, [Jisl TOrO YTOOLI YCTAHOBUTL U3y4aTeNbHYI0 CNOCOOHOCTb MOBEPXHOCTH
ons UK nameperus.

TUNNUYHbIE KOHTAKTHBIE U3MEPEHUS MO KOHTPOIO Temneparypsbl B MOMELLEHMSIX/CCTEMAX
KOHAULIMOHNPOBAHNSA BO3yXa:

—  BeHTMRIuMOHHbIE BbIXOAbI
— [loBepxHOCTL CTEH.
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TunnyHble NMPUMEHEHNs1 KOHTaKTHOro U3MepeHus B CUCTEMAX OTOMIEHUSA:

— W3mepenus Temnepartypbl NoAaloLLEei/00paTHON IMHMIA Ha rONbIX MeaHbIX Tpybax
— [lposepka paanaropos
— Jlokanu3auus nonoxeHns OTONUTENbHbIX TPYO B CTEHAX 1 nonax

TUNUYHbIE NPUMEHEHNSI KOHTAKTHOTO M3MEPEHYst MPK KOHTPOJIE TeMnepaTypbl MULLEBbIX NPOAYKTOB:

—  W3mepenus BHYTPeHHel TeMnepaTypbl NPy KPUTUYECKMX TemMepaTypax npofykTa

Pe3iome:

KomnaHus Testo B GonbluMHCTBE Cny4yaeB pekoMeHayeT UcnoJjib3oBaTb 0ECKOHTaKTHbII
UK TepmoMeTp U KOHTAKTHbIA TEPMOMETP B OAHOM KOMMAKTHOM U3MEpPUTESIbBHOM
npuﬁope, YeM UCnoJib30BaTh pa3Hbie ﬂpMﬁOpr C KOHTaKTHbIM U GECKOHTAKTHbIM
M3mMepeHueMm no oTaenbHOCTH. JlaHHas KoMOMHaLma no3eonut Bam HanGonee 6bICTp0 n
TOYHO BbINONHUTL BCe Bawum uamepuresnbHble 3agaun.

B npeane, k0apPpULUMEHT U3Ny4eHUs MOXET ObITb YCTAHOBNEH cneumnanbHo ang UK
n3mepeHuli Ans NpuMeHeHus B Npou3BoAacTBe U cuctemax OBK.

Mpu npoBepke TeMnepaTypbl NULLEBbIX NPOAYKTOB yCTaHaB/AMBaeTCs PUKCUPOBaAHHOE
3HayeHue 0.95.

B cnyyae n3mepeHmit NoBepXHOCTH K NPUGOPY A0MKEH ObITb NOACOEANHEH
ObICTPOAEICTBYIOWMI 30HA, C NOANPYKMHEHHbIM HAKOHEYHMKOM, KOTOPbIV NO3BOAMT Bam
NPOBOAUTL HafiEXHbIE U TOYHbIE U3MEPEHUS TEMNEPATYPbl AaXe Ha BbIMYKIIbIX
NOBEPXHOCTSX MeTa/uoB. TakuM 00pa3om, CTaHOBUTCS BO3MOXHbIM OnpeaeneHune
Temneparypbl Aaxe NoBepxHocTeil 00bLEKTOB, U3siydaTesibHasi CnoCOOHOCTb KOTOPbIX
Heu3BeCTHa, a TaKkke UCNOoJIb30BaHMe NPEeMMYLLECTB GECKOHTAKTHOrO N3MepeHus.

B cnyyae n3amepeHus ¢ norpyxeHueM unu NpoOHMKHOBEHUEM BHYTPb 060beKTa N3MepeHus
Heo6X0AMMO HaliTU camyio NOAXOASLLYIO TOUKY 3amepa, NPY KOTOpoW Aaxe npu
Norpy)XeHuu Ha Manylo rnyomHy AaHHble U3mepeHusi GyayT HafieXXHbIMU U TOYHBIMM.



We measure it.

Mpunoxenue: Tabnnua k03pHULUEHTOB N3NTy4EHUS

Cnegyiowme Tabnuubl BHICTYNAIOT B POAM yKasaTenen As YCTaHOBKM NPaBUAbHOMO ko3dduumeHTa
unanyyenuns npu UK namepermsix. 3aech npeactasieHbl K03ahdUUMEHTbI € CaMbIX PaCMPOCTPAHEHHBIX
METUIOB 1 HEMETANNOB. B TOM Cnyyae ecnu muanyyarenbHasi CnocOOHOCTb MaTepuana M3MeHSIETCs
COT/IaCHO TEMMEPATYPe W KAYeCTBY NOBEPXHOCTM, JAHHBIE 3HAYEHWUS JOMKHBI PACCMATPMBATLCS B
kaueCTBE HAaNPSBNSIOLLErO MPUHLMNA MPY ONPELENEHNM PA3HUL, U COOTHOLLEHWA Temneparyp. Mpn

“3MepeHn abCONIOTHOrO 3HaueHsl TeMnepaTypbl, KOADOULIMEHT U3Ny4YeHWst AOKEH ObITb ONpeaeneH

TOYHO.
Metannbi
Marepuan Tun/Kayecto/d. T Temneparypa (°C) €
Antomunmii HeokvcneHblit 25 0.02
HeokvcneHblit 100 0.03
HeokvcnenHbiit 500 0.06
OKMCTEHHbIi 200 0.11
OKMCEHHbIi 600 0.19
CWNbHO OKUCTIEHHIV 93 0.20
CWbHO OKUCTIEHHBII 500 0.31
CuAbHO MONMPOBAHHbIiA 100 0.09
Cnabo nonmpoBaHHbiit 100 0.18
CauHely TMonupoBaHHbiit 38-260 0.06-0.08
HepoBHblii 40 0.43
OKMCEHHbIi 40 0.43
Cepblit OKUCNEHHbI 40 0.28
Xpom Xpom 40 0.08
Xpom 540 0.26
XpOM, NOAMPOBaHHbIi 150 0.06
Xeneso OKuCneHHoe 100 0.74
Okucnentoe 500 0.84
HeokucnexHoe 100 0.05
Pxagast nnenka 25 0.70
Pxasoe 25 0.65
3onoto JlakvposaHHoe 100 0.37
MonuposanHoe 38-260 0.02
YyryH OKMCAEHHbII 200 0.64
OKUCTIEHHbII 600 0.78
HeokvcneHblit 100 0.21
CWnbHO OKMCIEHHBIiA 40-250 0.95
VIHKOHENb, NIMCTOBOM VIHKOHENb, IMCTOBOI 540 0.28
WHKOHENb, NNCTOBOI 650 0.42
Kanmuit Kaammii 25 0.02
Kobanst HeokvcneHHblit 500 0.31
Menp Okewnp Meay 100 0.87
Okewnpn Megy 260 0.83
Okeup Mem 540 0.77
YepHas, okvcnenHas 40 0.78
BbiTpasnenHas 40 0.09
MonuposanHas 40 0.03
Menb, nvcTosas 40 0.64
MpupoaHas 40 0.74
PacnnasnexHas 540 0.15
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Metannbi

Marepuan Tun/KayecTBo/dnemeHt Temneparypa (°C) €
Cnnasbl Ni-20, Cr-24, Fe-55, okucneHHblit 200 0.90
Ni-60, Cr-12, Fe-28, okvcnenHblit 270 0.89
Ni-80, Cr-20, OKuCTIEeHHbli 100 0.87
Marhuit Marhuit 40-260 0,07-0.13
Jlatynb 73 % Cu, 27 % Zn, nonmpoBaxHas 250 0.03
62 % Cu, 37 % Zn, nonuposaHHas 260 0.03
Marogas 20 0.07
LnndosarHas 20 0.40
OkvcneHHas 200 0.61
HeokvcnenHas 25 0.04
MonnbaeH MonunbaeH 40 0.06
MonnbaeH 250 0.08
MonnbaeH 540 0.11
Monens Ni-Cu 200 0.41
MoHens 400 0.44
MoHens 600 0.46
OKMCTIEHHIi 20 0.43
Hukenb TMonmpoBaHHbli 40 0.05
OKuCneHHbI 40-260 0.31-0.46
HeokvcneHHblit 25 0.05
HeokucnenHbii 100 0.06
HeokucnerHbiii 500 0.12
INeKTPOAMTHYECKMiA 40 0.04
Mnatnxa MnatnHa 40-260 0.05
Mnatvxa 540 0.10
YepHas 40 0.93
YepHas 260 0.96
OkucnerHas npu 600 °C 260 0.07
Oxvcnenxas npu 600 'C 540 0.11
Prytb PryTb 0 0.09
PryTb 25 0.10
PryTb 100 0.12
Cepebpo MonvposaxHoe 40 0.01
MonmpoBaxHoe 260 0.02
MonvpoBaxHoe 540 0.03
KoBaHoe xeneso TemHoe 25 0.94
TewmHoe 350 0.94
nagkoe 40 0.35
Monvposatxoe 40 0.28
Cranb XonogHasi, nMcTosas 93 0.75-0.85
MonmposatHas, nucToBas 40 0.07
MonmposatHas, nMcToBas 260 0.00
MonmposatHas, nMcToBas 540 0.14
Msirkasi, HenernpoBaxHasi, NOAMpOBaHHas 25 0.10
Msirkasi, HenernpoBaHHasi, NOAMPOBaHHas 25 0.12
Cranb, HeokucneHHas 100 0.08
Cranb, OKMCNEHHas! 25 0.80
JlervposatHas cTanb Tun 301, nonmposaHHas 25 0.27
Tun 316, nonmpoBaHHas 25 0.28
Tun 321, nonmposanHas 150-815 0.18-0.49
Crenwmr MonmpoBaHHbli 20 0.18
TaHtan HeokvcnerHblit 721 0,14




We measure it.

Metannbi
Marepuan Tun/KayecTBo/3nemeHt Temneparypa(°C) €
Bucmyr SpKui 80 0.34
HeokucneHHblit 25 0.05
HeokucnerHblit 100 0.06
Linnk Yuctbiid (99,1 %) 260 0.05
OUVHKOBAHHbIiA 40 0.28
MonuposaHHbiii 260-540 0.11
MonuposaHHbiit 38 0.02
MonuposanHbiit 260 0.03
MonuposaHHblit 540 0.04
Onoso HeokucnenHoe 25 0.04
HeokucnenHoe 100 0.05
Hemetannsl
Marepuan Tun/KayecTBo/dnemeHt Temneparypa(°C) €
AniomuH1eBas kpacka AniomuHmeBaq kpacka 40 0.27-0.67
10 % an. 40 0.52
26 % an. 40 0.30
Ac6ect AccansT, cnoii usHoca 20 0.93
Acdanst, T0Mb 20 0.72
-TKaHb 93 0.90
-KapToH 38-370 0.93
-NNTBI 40 0.96
-LIeMeHT 0-200 0.96
bBasanst bBazanst 20 0.72
XnonyatobymaxHas TkaHb XnonyatobymaxHas TkaHb 20 0.77
Okeup CBUHUA Okeup, CBUHUA 100 0.93
Bpox3osas kpacka BpoH3osas kpacka Hu3Kast 0.34-0.80
Jleg nagkuit 0 0.97
HeposHbiii 0 0.98
Moua 0bblyHas 40 0.38
TemHasi, CyrMH1CTas 20 0.66
Mawxs 20 0.38
Kpacku Tonybas, Cu 203 25 0.94
YepHas, Cu0 25 0.96
3enenas, Cu 203 25 0.92
Kpachas, Fe 203 25 0.91
Benas, Al 203 25 0.94
vnc vnc 20 0.80-0.90
Crekno Mnockoe cTekno 0-90 0.92-0.94
Bbinycknocts D 100 0.80
BuinyknocTs D 500 0.76
Hexectkoe 100 0.82
panut IpaxuT 20 0.45
Peanxa XKecTkas pesvHa 25 0.94
Msrkas, cepas 25 0.86
[pesecuHa [pesecuta Hu3Kas 0.80-0.90
By, CTpyraHHbiit 70 0.94
[1y6, CTpyraHHbIii 40 0.91
Enb, nonvpoBaxHas 40 0.89
W3BeCTKOBbII pacTeop W3BecTKOBbIi pacTeop 40-260 0.90-0.92
CunmkatHblii Kupnny CunmkatHblii Kupnny 40 0.95
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Hemetannb!

Marepuan Tun/KayecTBo/dnemeHt Temneparypa (°C) €
Kepamuka ®dapgop 20 0.92
®PagHc, rnasvposaH. 20 0.90
®PasHc, MaToBbI 20 0.93
pasuit Ipasuit 40 0.28
Yrone Caxa B nnameHy 25 0.95
HeokvcneHHblit 25 0.81
HeokvcneHHblit 100 0.81
HeokvcneHHblit 500 0.79
Caxa ot caeunt 120 0.95
[lpeBecHble BONOKHa 260 0.95
I'paduTM3NpOBaHHbI 100 0.76
I'paduTM3NpOBaHHBI 300 0.75
I'paduTN31POBaHHbI 500 0.71
Kpacka Tony6ast Ha anioMMHMEBOV NneHke 40 0.78
XeNThiiA, 2 NOKPLITUS HA aNiOM. MNeHKe 40 0.79
Yucras, 2 MOKPLITVS Ha NioM. NeHKe 90 0.09
Yucras, Ha SpKoit Meav 90 0.65
Yucras, Ha Tycknoit Mean 90 0.64
KpacHasi, 2 NoKpbITUS Ha allioM. NfieHKe 40 0.74
Yeprasi, Cu0 90 0.96
Benast 90 0.95
Benas, 2 NOKpLITUA Ha anioM. nneHke 40 0.88
[nvHa nuxa 20 0.39
06xur 70 0.91
CriaHet, 20 0.69
Mpawmop Benblit 40 0.95
Inagkuit, Genbii 40 0.56
TonMpoBaHHbIif, Cepblit 40 0.75
KamenHas knapka Kamentas knaaka 40 0.93
Macno, Ha Hukene Tonuwna nokpeitig 0.02 mm 22 0.27
Tonuwna nokpeitis 0.05 Mm 22 0.46
Tonuwna nokpeitis 0.10 MM 22 0.72
MacnsHHble kpacku Bce kpacku 90 0.92-0.96
Cepasi-3eneHas 20 0.95
3enenas, Cu 203 90 0.95
KpacHas 90 0.95
Yeprasi, CuO 90 0.92
Yeprag, ¢ oTmMBOM 20 0.90
Kamydnsx, senebii 50 0.85
Benbiit 90 0.94
Ksapuiesoe cTekno 1.98 mm 280 0.90
6.88 Mm 280 0.93
HenpoapayHoe CTekno 300 0.92
Caxa Asetunen 25 0.97
Kamdopa 25 0.94
Caxa ot cBeum 120 0.95
Yronb 20 0.95
Mecok Mecok 20 0.76
Mecyanuk Mecyauk 40 0.67
Onunku Onunku 20 0.75
Cnanet, Cnanet, 20 0.69




We measure it.

Hemetannsoi

Marepuan Tun/KayecTBo/3nemeHt Temneparypa (°C) 3
CHer YucTbiii -7 0.82

KpynHble xmonbs -8 0.89
Kopyna KopyHn, 80 0.86
Llenk Llenk 20 0.78
Kap6uz kpemhms Kapbuz kpemums 150-650 0.83-0.96
Bopa Bopa 40 0.67
Xuakoe cTekno Xunakoe cTexno 20 0.96
Msrkuit LieveHt 2 cnost 20 0.34
Kuprny BbiCyleHHbIit Ha BO3ayXe 20 0.90

KpacHbiii, HepOBHbIi 20 0.93
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UK nameputensHbie npubopsl testo ans ctaHaapTHOro NpUMeHeHus

50

Mogenb testo 810 testo 830-T1 testo 830-T2 testo 830-T4
Ne 3akasa 0560 0810 0560 8311 0560 8312 0560 8314
Onmuka 6:1 10:1 12:1 30:1
Leneykasarenb 1 Touka 1 Touka 2 TOYKU 2 TOYKM
Tepmonapa - + +
JononHutensHo

Llena* 4900 p. 3900 p. 4900 p. 7900 p.
Mogenb testo 835-T1 testo 835-T2 testo 835-H1 testo 845

No 3akaza 0560 8351 0560 8352 0560 8353 0563 8450
Ontuka 50:1 50:1 50:1 75:1
Lleneykasarenb 4 TOYKM 4 T0ou4KM 4 T04KM lepekpecTHbIii
Tepmonapa + + + +

OMOJTHUTENBHO -

: : WIATEI0R A0 concop snaxsoomn fop e
LleHa* 14900 p. 24900 p. 19900 p. 29900 p.

*ueHa ykasaHa ¢ HAC co cknapa B Mockse. s ipyrux ctpad CHI™ po3HUYHbIE LiEHBI MOTYT OT/MYaThes.. MoBEpKa OnayvBaeTcs AONONHUTENBHO.
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Mogenb testo 826-T2 testo 826-T4 testo 831 testo 104-IR
Ne 3akasa 0563 8282 0563 8284 0560 8316 0560 1040
Ontuka 6:1 6:1 30:1 10:1
Lleneykasarenb 1 To4Ka 1 Touka 2 TO4KM 2 TO4KM
Tepmonapa - - - -
[lononHutensHo IP65 (B uexne); o
IPG5 (8 uexne) | morpyxHoit NTC ; IPB; oknaoi
3041 NTC 301z
LleHa* 4900 p. 7900 p. 6900 p 5400 p.
. ¥
lay
R
-y
Mopene testo 805
Ne 3akasa 0560 8051 Mogen testo 805, 826 Mogemm testo 104-IR, 810,
(T1,T2,T3,T4), 830 (T1,T2) 830-T4, 835 (T1,T2,H1), 845
OnTuka 1:1 BHECEHbI B [0CYAAPCTBEHHbIV BHECEHbI B [OCYNAPCTBEHHbIN
Peectp Cpencts namepeHuii PO Peectp Cpeacte nsmepexuit PO
Ll,eneyKa3aTenb - nog, Homepom 48507-11 nop, Homepom 51475-12
1 JOMYLLEHbI K NPUMEHEHNIO B 1 LOMYLLEHbI K MPUMEHEHNIO B
Tepmonapa - Poccuiickoii ®epepauym. Poccuitckoii Denepaumm.
Cpok peicTaus ceptudmkara: Cpok feiicTaus cepTudmkara:
,U,OI'IOHHVITeﬂbHO P65 (B qexﬂe) 1o 15 nekabps 2016 roga. 1o 12 okta6ps 2017 ropa.
MeXnoBepoyHbIit MHTEpBa - MexXnoBepouHblit MHTEpBaI -
Lena™ 2900 p o o

*ueHa ykasana ¢ HAC co cknapa B Mockse. [ns pyrix ctpad CHI po3HUYHbIE LIEHBI MOTYT OT/MYATLCS.

I'IoaepKa OnIa4MBaAETCS [AOMNONHUTENBHO.
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We measure it.

[ins nonyyeHns AononHUTENnLHOU nHGopMaumm 3anpocute cnegyowue
LieHOBbl€ KaTaJiIorn:
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