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1 Teopus Tepmorpachun

Bce 00bekTbl, TemnepaTypa KOTOpblX Bbille abCcontoTHOro
Hyns (0 K = -273,15 "C), vwany4aioT UHMPaKkpacHsie BOJHbI.
Yenose4eckuid rnas He cnocobeH BuaeTk WHGpakpacHoe
W3ny4eHne.

Ewe B 1900-x rr. dmzuk Makc MNMnaHk gokasan Hanu4ue B3an-
MOCBSA3N MEXY TEMMEPATYPOR Tena n UHTEHCUBHOCTLIO UCXO0-
OALLEro oT Hero NOToKa MH(PaKPacHOro U3Ny4eHNs.
Tennosuzop namepsaeT WHMPaKpacHoe u3ny4eHue B ANUHHO-
BOMHOBOM CrekTpe B npefdenax nons otsopa. Mcxopa w3
3TOro, OCYLECTBNAETCA pacyHeT TemnepaTtypbl U3MepsemMoro
o6bekTa. PakTopbl pacyeTa WanyyaTensHon crnocobHOCTH (E)
NOBEPXHOCTW W3MepsiemMoro ofbekTa W KomneHcauun oTpa-
xeHHon TemnepaTypa (KOT = KoMmneHcauus oTpaXeHHow Tem-
nepatypbl) — 3Ha4YeHUA 3TUX MEePEeMEHHbIX MOXHO BPYYHYIO
BBECTW B TENNOBU30P.

Kaxpeid  nukcenb AeTekTopa npeacTaenseT  cobon
TemnepaTypHYH TOYKY, OTOBpakaemyro Ha Aucnnee ¢ nomo-
Wblo BUAeo3a(eKTa “NoxHbii uset” (cM. ObnacTs 3amepa u
paccTosHne Ao obvekTa vamepeHui, crp. 13).

Tepmorpacmsa (M3MepeHue Temnepatypbl C  MNOMOLbIO
TEennoBM30opa) ABNAeTcs “naccuBHbiM”, GECKOHTAKTHbIM METO-

noM u3MepeHui. TennoBol CHUMOK npeacTtasnser cobowu
BU3YanM3auunto PacnpefeneHns nosepxHOCTHON TeMNepartypbl
ob6bekTa. Takum 0bpasom, MCNONb3ys TeNNOBN30P, Bbl HE CMO-
KeTe “3arnaHyTb” BHYTPb 00bekTa unu yBuaeTb ero HaCcKBO3b.
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1.1 NanydeHune, oTpaxeHue, nponycKkaHne

W3nyyeHre, perucTpupyemoe TENNOBU3OPOM, COCTOUT W3
M3NY4aeMoro, OTPAKEHHOTO W NPOXOAALLEro ANUHHOBONHOBO-
ro MHMPAKPACHOrO W3NYHeHWs, UCXOLALEro oT OGbEeKTOB,
pacnonoXeHHbIX B Npefenax nons 3peHus Tennosusopa.

Puc. 1.1: Manyverue, oTpaxeHue v NponyckaHue

~__ KoadduumeHT nanyvyeHums (g)
| /\W—l KoahuumeHT uanyyveHus () - 31O CcTeneHb cnocobHOCTN
| D; ‘ [ marepuana uanyvatb (BblAensaTb) UHPPAKPACHOE UINYHEHNG
@ £ UBMEHAETCH B 3aBUCUMOCTU OT CBOWCTB MNOBEPXHOCTH,

marepwana, u B cny4vae ¢ HEKOTOPbIMA Matapuanamm - ol
TeMnepartypbl N3MEPAEMOro oobLeKTa,

® MakcumansHas nanydarensHas crnocoOHocTh « « |
(= 100%) (cm. “yepHoe Teno - abCoNOTHBI NanysaTens”,

Be sure. 510

cTp. 40) 1 B QeWCTBUTENBHOCTY He BCTpeyaeTcs

JKuBble Tena: & < 1, T. K. XKUBbIE Tena Takxxe OTpaXKarT 1 no

*

BO3MOXKHOCTW NMPONYCKaIOT U3Ny4eHue.

© MHorve HemeTannnHeckue matepuans (Hanpwmep, [BX,
6eToH, opraHudeckue BellecTBa) o6nafawT BbICOKOW
U3NY4aTensHoN CNOCOGHOCTBLIO B AJIMHHOBOIHOBOM MHGpa-
KpacHoM AnanasoHe, KOTopasi He 3aBUCWUT OT Temneparyps
(¢ = 0.8 po 0.95).

© Metannel, ocobeHHO maTepwansl ¢ GnecTAllen noBepx-
HOCTBLIO, 0BMNafaT HU3KOW N3NyYaTenbHOW CNOCOBHOCTLID,
KOTOpasi MOXET MeHATLCA B 3aBUCHMOCTW OT TeMMeparypsbl.

@ KoadhUUUeHT Mn3nyyeHWsl £ MOXHO Bpy4YHYD 3adate B
TENNoBKU30pe.

o ABTOMaTu4eckoe onpeaeneHue KoaphuumeHTa nanydeHns
¢ nomolLbio hyHKUKK testo e-Assist (testo 868, 871, 872).

KoadpuuymeHT oTpaxkeHuns (p)

KoathduumeHT oTpaxeHus (p) 3To cTeneHb CnocobHOCTM

marepuana oTpaXkaTb MH(PpakpacHoe Nany4eHue.

® p 33aBACWT OT CBOWCTB MOBEPXHOCTW, TeMMepaTypbl 1 Tuna
wmarepvana.

¢ Kak npaBuno, rnagxre, NoNMpoBaHHbIe NoBepxHOCTU UMEIOT
BOMbLIYH OTPAXaTenbHyto CNCCOBHOCTb, YeM LepoXoBa-
Tble, MaTOBble MOBEPXHOCTW, N3rOTOBMIEHHbLIE N3 OOHOrO W
TOro e Marepuana.

& KoMneHcauno oTpaskeHHOW TemnepaTypbl MOXHO BPYYHYIO
HacTpouTe B Tennoeusope (KOT).

@ ABTOMAaTMYECKOe onpefeneHue OTpaXkeHHON TemnepaTypb!
¢ nomolLbio thyHKUMK testo e-Assist (testo 868, 871, 872).
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Bo muorux obnactax NpUMEHeHusaxX oTpaxeHHas Temnepa
Typa COOTBETCTBYET TeMnepaType okpyxatowen cpenp!. Boil
MOXKETE U3MEPUTL €€, HaNpVUMEPR, C NOMOLLLIO BO3AYLLHOTO
TepmomeTpa testo 810.

® KOT mMOXHO OnpeaenuTe NOCPEAcTEOM usnydatensa Jlam-
6epta (cM. “M3MepeHne TemnepaTypHON KoMneHcauun
oTpaXKeHWsA NocpeacTsomM uany4vatens JlambepTa (M3rotos-
NEHHOTO 13 NoApy4HbIX cpeacTs)’, cTp. 28).

Yron oTpaseHWs oTPaKEHHOro MHAPAKPacHOro U3NyYeHns
BCerfa CoBnajaeT ¢ yrnom nageHns (CMm. “3epkansHoe oTpa-

R /// xeHue", cTp. 33).
ﬁ KoaddumumeHT nponyckanvs (1)
KoaththmumreHT nponyckaHua (t) 310 cTeneHb CnoCOGHOCTH

MaTtepuana nponyckaTb (NposoanTb Yepes cebd) nHppaxkpa-

CHOE n3nyyeHue.

@ T 3aBVMCWT OT TUNa W TONWMHBI MaTepuana.

© BONbLUIMHCTBO MaTepuyanos SBNATCA MaTepranamn He Npo-
MyCKaLWEro Tana, T.e. YCTONYMBLIMK K [ATMHHOBOMHOBOMY
NHpakpacHoOMyY WM3NYHEHNIO.

3akoH Tennosoro uany4yeHua Kupxroda

NHpakpacHoe uanydeHue, perncTpupyemMoe Teniosn3opom,

COCTOWT K3:

@ U3NYYEHWUS, NCNYCKAEMOTO OOBLEKTOM U3MEPEHNS;

@ OTPaXKEHHOMO BHELLUHEr0 N3MYYeHNA 1

@ NponNyLEHHOro O6LEKTOM N3MEPEHUA N3NYYeHs
(cm. Puc. 1.1, ctp. 6)

Cymma AaHHbIX KOMNOHEHTOB Bcerpa npuHumaetca sa 1 (=

100%):

Be sure.

s+p+17=1
MockonbKy KoahPUUMEHT NPONYCKaHUS PeAKO UrpaeT 3Ha4u-
TENbHYI0 PONb HA NpakTUKe, T onyckaeTcs 1 hopmyna
e+p+1=1
ynpoliaeTca Ao
¥ 1.
Nns Tepmorpadun 3TO 03HAYaeT: 4eM HWXKe KoadhduumeHT
U3ny4eHuns,
TEM BbIWE YPOBEHb OTPaXKEHHOro WHhpakpacHoro
N3Ny4eHns,
TEM CNOXHEe  OCYWecTBUTb TOYHOE  nU3MepeHue
Temneparypsol,
Tem 6Gonee Ba)KHbLIM (PAKTOPOM CTAHOBUTCH NpasuibHasa
HACTPOWKA KOMMEHCAUMN OTPaXKEHHOW TemnepaTtypbl
(KOT).
B3auMoCBA3b MeXAy M3NyYeHUeM N OTpa)KeHuem
1. OO6bekTbl WU3MEPEHWA C BLICOKUM KO3(PPULMEHTOM
wanyyeHus (e > 0,8):
VMEIOT HU3KUI KoIthdurumeHT oTpaxerns (p): p =1 - &;

TemnepaTypy LaHHbIX 00BEKTOB MOXHO OYeHb NEerko
W3MEPUTE C MOMOLLLIO TennoBu3opa.
2. O6bekTsl W3MepeHWA CcOo CcpedHWM KoaMUUNeHTOM
manyyeHws (0,8 <¢ < 0,6)
VMEeIT cpeaHui koadduumeHT oTpaxenns (p): p =1 - ¢;

TeMnepartypy AaHHbIX 0OBLEKTOM MOXHO Nerko
M3MepWTb C MOMOLLbI0 TennoBU30pa.
3. O6bekTbl U3MEPEHWIA C HU3KUM  KOIhhuLMEeHTOM
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nanyyeHust (& <~ U,0).
MMEKT BbICOKNIA KoadduuneHT oTpaxeHus (p)ip =1 - &,

M3MepeHne TemnepaTypbl OOBLEKTOB TEennoBM30poM
BO3MOXHO, HO pesynbTaTbl U3MepeHnid HeoBXoAUMO MOM-
BepraTh TWarenbHON NpoBepke.

KpaiiHe BaXXHO BLINOMHATL KOPPEKTHYIO HACTPOAKY KOM-
neHcaunn oTpakeHHon Temnepatypbl (KOT), nockonbKy
3TO SBNSIETCH OfHMM W3 OCHOBHBLIX (DAKTOPOB NMpW pacHe-
Te TeMNepaTypsbl.

KoppeKkTHast HacTpolka KoadhnumeHTa uany4eHns KpUTN4ecKn

BaXKHA NPW 3HAYNTENLHOW PasHWLE MEKOY TemnepaTtypon o6b-

eKTa W3MepeHun u paboyeil TemnepaTtypon OKpy»<aloLlen

cpegbl.

1. Korga Temnepatypa naMepsieMoro o6bekTa Bbille Temne-
paTypbl OKpyKarwWwen cpedbl (paguwaTtop Ha Puc.1.2,
cTp.11):

4pEe3MepHO BbICOKUIA KO3(MULIMEHT U3NYHEHNA Npuse-
OET K 3aBblLUEHHbIM NMOKa3aHusIM Temneparypbl
(tennosuzop 1).

4pe3MepPHO HN3KWIA KO3MMUUMEHT N3NYHEHWUS NPpUBEAET
K 3aHWXKEHHbLIM NMOKasaHuaM Temneparypsbl (TENNoBU30p
2).

2. Korga temnepartypa nsmMepaemMoro o6bekra Huxe
TemMneparypbl OKpyxatLeln cpedbl (ABepb, M306paxerHas
Ha Puc.1.2, ctp.11):

YPE3MEPHO BLICOKWIA KO3IPDVLMEHT U3Ny4eHnsa npuee-
OET K 3aHVKEHHbIM NOKasaHusaMm TemnepaTypbl
(tennosnzop 1).

Be sure.

bd

502
¢=0.9 | a5°
60°C |

20°
'E‘( &=1 £=0.7
i &

Puc. 1.2: BiuaHie HEKOPREKTHON HACTPOVIKI KoaghguumeHTa
UBAYHEHVS HA PE3Y/bTaTbl M3MEPEHI TemnepaTypes!

Obpatute BHVWMaHWe: 4Yem Gonblue pasHiua
MeXIy TemnepaTypol usmepaemoro obbekta n
TEMNEPATYPOI OKPY>KatoLen cpedbl, U Yem Huxe
KO PUUNEHT W3NyYeHns, Tem BGonblie Bepo-
ATHOCTH BO3HWKHOBEHMA OwWWHoK. KonuyecTBo OWWGOK
B03pacTeT, ecnu KoaMMULMEHT U3NYYeHWs 3a1aH HeBEPHO.
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® Tennosu3op nNO3BOMNAET W3MEpPWUTL TONLKO
MNOBEPXHOCTHYIO TEMNepaTypy 06beKTa; C MOMOLLbIO
naHHoro npubopa Bbl He MOXeTe “3arnaHyTb
BHYTPL” 0OBLEKTA UNN YBUAETH 8ro HACKBO3b.

. HeCMOTpﬂ Ha TO, YTO MHOTrWe maTepuansl, Hanpumep, CTexkno |

KaKyTCHA NPO3payHbIMI, OHU NPOABNAIT cedA, Kak MaTepua-
Nbl HEMPONYCKAKLWEro Tuna, T.e. YCTONYMEbLIe K ONUHHO-
BONMHOBOMY WH(PAKPacHOMy W3Ny4eHnto matepnans! (CM.
“Mamepenus Ha cTekne”, cTp. 31).

Ll

Mpn HeoBXOAUMOCTW CHUMWUTE C W3MEepsemMoro obbekTa

YexXon/ynakosky, T.K. MPWU HanM4UK NOCNepHUX TernoBusop |

N3MEPUT NOBEPXHOCTHYIO TEMMEPATYPY HexNna/ynakoBKu.
Bruumanne:
ByabTe BHUMATENbHbI MPW  M3MEPEeHUAX TemnepaTypb

o6wekToB! Beerna cnegynte MHCTRYKUMK!

HekoTopble Nponyckalowme MaTepuansl copepar, Hanpu-

Mep, TOHKWIA NNAcTWK UNW repMaHuia — marepuan, us KoTopo- |

Ba Tennoemaopa Testo.
@ Ecnn KOMMOHEHTbI, PAacrofoXeHHble Mof NOBEPXHOCTLIO,

BNUSIOT HA pacnpedeneHue Temnepartypbl no NoBepxHoCcTy

| BHYTpEHHEero AnzanHa 00beKkTa NaMepeHUa 3a4acTyio MOXHO

MeHee, TEMNOBU30P MOXET U3MEPATL TOMLKO (!) NOBEPXHOCT-
Hyto TemnepaTypy. ToyHoe onpefeneHne Temneparypbl BHYT-

ro M3roToBMEH OGLEKTVE 1 3aLMTHBIN UNLTP ANA 06beKTU- |

N3MEPsIEMOro 06beKTa Yepe3 NPOBOAWMMOCTb, CTPYKTYPY |

paccMOTPeTh HA MONy4eHHOM TEnnoBOM CHUMKE. Tem He |

PEeHHUX 3NeMeHTOoB obbeKTa C MOMOLWBLID Tennosn3opa .

OCYLEeCTBUTb HEBO3SMOXHO.

2

Be sure.

YPESMEPHO HNZKUY KOIM(MUUNEHT N3NYHEHUA NPUBELET
K 3aBbILIEHHbLIM 3HA4YEHNAM TemnepaTypbl.

1.2 O6nacTb 3amepa v paccTosiHue Ao o6beKTa
|_|pI/| onpegeneHun oNTUManbHOro paccToAHMA A0 U3MepAeMO-
ro obbekTa 1M MakKCUManbHoOro BUAWMOro W WM3MEPAEMOro
oBbekTa HeoBX0QUMO YHUTbIBATL ClIEAYIOLNE NepeMeHHbIe:

@ none 3peHua (FOV);

® HaumeHbWUA BUOUMBIN 06beKT (IFOVqea) 1

¢ HaUMEHBLLIA N3MEPAEMbIM OOBEKT / 00NacTb 3amepa
(IFOVmeas).

FOV

32°

Puc.1.3: MNone 3perHus Tennosusopa
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Mone apenus (FOV) Tennosu3opa npepcrasnaeT cobon obnactb, BAAN-
MY TENNoBU3opoM (cM. Puc. 1.3, cTp.13). Pazmepbl faH+Hon nnowann
ONPEAENAIOTCA BO3MOXKHOCTAMY ONTHUKK (Hanpymvep, 327 WWPoKoyronb-
HbIll OOLEKTUB ABNAETCA CTaHAAPTHBIM 0ObEKTUBOM Ans testo 8751/882,
obbekTuB 30” - ana testo 885, a o6bekTuB 42° - ang testo 890). B kave-
CTBE ONuVK AoCTyneH TeneobbekTns (3° x 7° - ana testo 875i, n 11° x 9°

Ona  yBenudeHWs nona  3peHna  cnepyer
MCNONL30BATL LIMDOKOYrONbHBIA O6BLEKTUB.

n 157 x 11° - pna testo 885 v 890 COOTBETCTBEHHO) 1 Cynep-Tene-

ofbekTue (5° x 3,7° ans testo 885 n 6,6° x 5 gna testo 890).

3.5 mm

IFOVgeo

Puc 1.4: lNone 3peHns oTHeNHO B3ATOrro MUKCens

Be sure.

bonee TOro, BamM HeEOOXOAMMO 3HATE TEXHUYECKWNE XapaKkTepuCTuKW
HauMeHbllero BuauMoro obbekTa (IFOVgeo) sawero Tennosusopa. C
NOMOLLBIO  AAHHOTO 3HAYeHWA ONPEAEnseTca pasmMep NMKCena 8 3aBncn-
MOCTW OT PACCTOAHNA.

C NpocTpaHCTEEHHbIM paspeluennem oObekTuea 3,5 Mpag v pacctos-
HUeM A0 W3Mepsemoro o0bekTa 1 M, HaUMEeHbLUWA BUAUMBIN OOBLEKT
(IFOVgeo) umeeT CTOPOHY Nukcens pasHyio 3,5 MM 1 OTODpaXkaeTcs Ha
awcnnee B kKadectee 1-ro nukcens. JNA NonyYeHWs To4YHbIX pesyneTa-
TOB U3MEPEHNS NIMEPREMbIN DBBEKT [JOonXeH 6biTk B 2-3 pasa bonblue
HaumeHblero eugimoro obwekTa (IFOVgeo). CnegosatensHo, cneayto-
wwn NpUBNMMKEHHBIN NOACHET NPUMEHAETCH K HaUMEeHbLIeMYy Wame-
psiemomy 06bexTy (IFOVmeas):

IFOVmeas = 3 X |FOVgeo

@ Ona AOCTUXKEHWS BbICOKOTO MPOCTRAHCTBEHHOMO |
| paspelweHus Ml pekomMeHayem MCNONBL30BATL |
: TENEOOBLEKTHB.
| ® C FOV-koHBepTOpOM, pa3paboTaHHbIM  cneunanuctamu 3

Testo, Bbl cMOXeTe paccywTare 3HadeHws ans FOV,
IFOVmeas w IFOVgeo pAana pasnwyHbiX PacCTOAHWA.
Bakaxute 6ecnnartHyl Bepcuo koHeeptopa ana (MK Ha
termografia.ru/about/calculator unu BoinonHUTE Heobxo-

AMMbIE PACYETHLI HENOCPEACTBEHHO Ha cauTe.
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2 [pakmHeckoe nprmMeHeHe Tepmorpacv
2.1 O0BbeKT N3mMepeHun U YcnoBusa NpoBegeHns
Tepmorpadum

O6beKT U3MepeHnui
1. MaTepunan v KoadhduLMeHT nsnyyeHusn
MoeepxHocTb nMobGoro matepuana otnafaeT onpefeneHHbIM

Koa(hhrUMEHTOM WN3NYHEHNSA, HA OCHOBE KOTOPOro BbIBOAWTCA

 KONMWYECTBO WH(PPAKPACHOro W3MyYeHWs, NCNYyCKaeMoro marte-
pranomM, kotopoe
& oTpaxkaeTca n
# M3NY4aeTCA (MCXOOUT OT camoro oObLEeKTa).
2. User
Mpu namepeHun TeMNEpPaTypbl € NMOMOLLLIO TennoBu3opa UBeT
MaTeprana He OKa3bIBaeT 3HAYUTENLHOrO BANAHWA Ha AJIMHHO-
BONHOBOE WH(paKpacHoe Nany4eHne, 3ny4aemMoe U3MepsieMoim
06BbEKTOM. TeMHble MOBEPXHOCTY BOCMPUHUMAIDT Gorblue
KOPOTKOBOMNHOBOMO WH(PaKpPacHOro vany4eHus, 4em cBeTSibie
MOBEPXHOCTU, U, Kak cnefacTeue, GeicTpee HarpesawoTcs. OaHa-
KO, N3ny4yaemMoe WHPaKpacHoe U3ny4eHne 3aBucuT oT Temne-
paTypbl, @ He OT LBeTa NOBEPXHOCTW W3MEpREMOro OObekTa.
Pagunatop, okpalleHHbIl B HepHbIW LBET, HANPUMep, U3fyvaeT To
Ke KONMMYECTBO ANIMHHOBOMHOBOrO WHMPAaKPacHOro UanyyeHus,
4TO 1 PAAMATOP, OKPAaLLUeHHbIR B GENbli UBET NPY OAUHaKOBOM
Temneparype.

[ 3. NoBepxHOCTL 0O0bEKTA

| CBoicTBa MOBEPXHOCTM MBMEPAEMOrO 0GBEKTA UMPAIOT PELLAIOLLYHO
pONe MPY U3MEPEHN TEMMEPATYPLI C NOMOLLIO Tennosusopa. 310
CBA3AHO C TeM, HTO KOA(PMLMEHT U3MYHEHUA MEHAETCH B 3aBUCK-
MOCTI OT CTRYKTYPbI NOBEPXHOCTI, 3arPASHEHIS W MOKPLITWA.

Be sure.

CTpyKTypa NoBepxXHOCTH

| Nagrne, OlieCinlle, Ulpdadiolmne winnu vlnulinpubannoic
NOBEPXHOCTH, B OCHOBHOM, 06nagatoT 6onee HU3KUM Koapdu-
LUMEHTOM W3NYYEHWs, YeM MAaToBblE, CTPYKTYPHbIE, LWEPOXOBa-
Tble, NoABeprmecs atMoctepHsiM BO3ASMCTBAAM W/ UcLa-
panaHHbie MOBEPXHOCTW OJHOTO W TOro ke matepuana. [pu
paboTe C HYpe3MepHo rMagkuMy NOBEPXHOCTAMU YacTo BO3HU-
KaeT sepkanbHoe oTpaxkeHue. (cm. “3epkanbHoe oTpaxeHue”,
cTp. 33).

Bnara, CHer v MHeil Ha NOBEPXHOCTN

Bopa, cHer v nHel 06naaaloT OTHOCUTENBHO BbICOKUM Koadn-
UMeHToM nanydexns (npubnus. 0,85 < £ < 0,96), nosTomy name-
peHne gaHHbix cyScTaHUmin 00bIMHO HE Bbi3blBaeT TPYAHOCTEN.
OnHako, Bbl AOMKHLI NOMHUTE O TOM, YTO Temneparypa name-
pAemMoro o6bekTa MOXKeT BblTb UCKaKEeHa N3-3a AaHHbIX «HaTy-
parnbHbIX» NOKPLITUI. Bnara oxnakgaeT NoBepxHOCTL U3Mepsie-
MOro o6beKTa, T.K. OHa UCNapaeTes, a CHer obnafaeT XopoLuMn
N30NAUMOHHBIMI CBOWCTBaMM. [Hel oBbl4HO He CO3aaeT N30MNK-
POBAHHOW MOBEPXHOCTK, MOSTOMY MPW U3MEPeHUA HeOOGXoANMO
YHUTBIBATE KOAMULIMEHT U3NYHEHUA NHER, a TaKkKe NoBepxHo-
CTW MOA, HUM.

3arpszHeHne U MHOpPOoAHble BelWecTBa Ha NOBEePXHOCTH
Takue 3arpAsHaLLMe BELLECTBA Ha NOBEPXHOCTY N3MEPAEMOro
06beKTa, Kak MbiNb, caxka WM Macno ANA CMasky 3a4acTyto
noebIWaT KO3MhOULMEHT Uany4eHna nosepxHocT. o aton
MpUHUHE, U3MEPEHNE Ha 3arpasHEHHbLIX 06beKTax He NpeacTas-
naeT Gonblon TpyaHocTh. OfHako, Ball TEnnoBU3Op Beerna
n3MepseT TemMnepaTypy MOBEPXHOCTH, T.€. MblW, a HE TOHHYIO
Temnepatypy NOBEPXHOCTW, NOKPLITOW MbIbIO.
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® KoadduuyueHT nany4HeHna marepuana B 3Haun-
TENBHOW CTeneHn OOGycnosneH CTPYKTypow
NoBEPXHOCTU MaTepuana.

% Cnegnre 3a KOPPEKTHOW HACTPOMKON Koahduuum-
eHTa U3NYYEHWS U YUNTbIBAUTE NOKPLITUE NOBEPX-
HOCTW OGBEKTA NBMEPEHII.

® He npoBoauTe W3MepeHWsl Ha BNAKHbIX NMOBEPXHOCTAX W

NOBEPXHOCTAX, MOKPbLITbIX CHETOM UNN NHEEM.

® He npoBoguTe W3MepeHws Ha cBoOOJHONEXAalMx 3arpsas-
HAKOLWMX HYacTuuax (MCKaxKeHWe TemnepaTtypbl BO3AYLWHbIX
KapMaHog).

® [Mpn “3MepeHusix, B YaCTHOCTW, HA MagKkux MOBEepXHOCTAX
HEOOX0AUMO NOMHWTL © MNOTEeHUMAanbHbIX WUCTOYHUKExX

N3yYeHUs (HanpuMep, COMNHUE, PaguaTopkl U T.4.).

Yenosusa nposeneHns naMmepeHni

1. TemnepaTtypa okpy»arowen cpeabl

[nA Toro, 4ToBkI Ball TENNOBU30P NPaBUIBHO PaccHuTan Temne-
paTypy NOBEPXHOCTH M3MepsieMoro o6beKTa, B HACTPONKaxX Bam
HeoOGX0AMMO 3a0aThb KaK KOMNeHcaumio OTPaXKEeHHON TeMnepary-
pol (KOT), Tak 1 KoathhuumneHT nanyyeHus (g). Bo mHorux cthepax
NPUMEHEHWAX OTPAKEHHASA TEMNEePaTypa COOTBETCTBYeT TemMne-
parype okpyxatowein cpepbl (cMm. “Usnyverne”, cTp.19). Bbl
MOXKETE W3MEPUTb €8 C MOMOLLUBIO BO3AYWHOro TepMoMeTpa,
Hanpumep, testo 810. TodyHas HacTpoWka koadpuumneHTa
n3ny4eHusi ocoBeHHO BavkHa, Koraa Temneparypa u3Mepaemoro
o6beKTa 1 TeMnepaTypa cpefbl U3MepeHUs 3Ha4UTeNbHO OTN-
yaTes Apyr oT gpyra (cm. Puc. 1.2, ctp. 11).

Be sure.

2. Wany4eHve ‘
Bce 06BbekTbl ¢ TeMaeparypoun ebllle abcontoTHoro Hyns (0 K =
-273,15 °C) uany4aloT uHppakpacHele BONHbI. B YacTHoCTH,
06BLEKTLl C TEMMEepaTypol, 3HA4YUTENLHO OTAUHAIOLLeNcs oT
TemMnepaTtypbl M3mepsemMoro 00bekTa, MOryT ucKaxartb
uHhpakpacHoe nanyyeHne No NPUHNHe COBCTBEHHOMO N3ny4e-
HWA. Bbl AOMKHBI MO BO3MOXHOCTI M36erath WA HemTpann3o-
BaTb WCTOMHWKWM NMOMEX TAKOro pofa. 3aropofys WCTOHHWKK
nomex (Hanpumep, ¢ MOMOLLID BpeseHTa WKW KapTOHHOW
KOpPOO6KW), Bbl CHU3WTE HEraTMBHOE BO3LEWCTBME HA n3Mepe-
Hue. Ecnn BnnaHne McTOYHWKA NOMEX HEWTPanu3ceaTe HeBO3-
MOXHO, TEMNepaTypa OTpakeHus He ByaeT coBnafaTto C TeM-
nepaTypoi oKpy><atollei cpefbl. [na M3aMepeHns OTPaXeHHO-
O W3MYHEeHUA PEKOMEHAYEM MPUMEHSATL, HaNpUMep, WapoBkLIn
TEepMOMETP unw nanyyatens llambepTa B co4eTaHuK C BalWm
Tennoeuzopom (cm. “OnpedeneHve TeMnNepaTypbl OTParkeHHOro
uany4eHns”, cTp. 28).

Oco6eHHOCTN NpoBeaeHns Tepmorpacdun BHe NomeLweHun
WHcbpakpacHoe nany4erue, ucxopsllee ot 6esobnaqHoro Heba,
HedopMmansHO Ha3bIBAKOT «XONOAHOE pacceaHHoe HebecHoe
nanydeHue». Ecnn Hebo 4ncToe «XoNoAHoe paccesHHoe Hebec-
Hoe nanydeHne» (~ -50 °C go -60 °C) W HakaneHHbIN CONHEYHbIN
cBeT (~ 5500 °C) gaoT oTpaskeHWe Ha NpoTsKeHun aHa. Tosops
Ha Hay4YHOM A3biKe, HeBOo “onepexaer” COoMHUe, YTO O3Ha4aeT —
OoTpakeHHas Temnepatypa npu TepMorpaduy BHe NomMeLeHum
06b14HO Huxe 0 °C, gaxke B CONHeYHbIn AeHb. [penmeTtsl Harpe-
BAlOTCA HAa COMHUE B pesynsTare MNOorfoWeHns COMHEYHOro
cBeTa. 3TO B 3HAYUTENBHOW CTeMNeHn BAVAET Ha NOBEPXHOCTHYIO

N

Y

:xul
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cTeHe 34aHMA HEOGXOQMMO MPaBUSibHO BbINOMHUTL
HacTpovky Tennoeuzopa: £ = 0.95 w KOT = -565 °C.
Mo NpUYUHE YPEe3BLIMANHO HN3KOro KoathdmnumeHTa UsnyHeHns n

YpesBbiMaiHO BbICOKOro KoadipuumeHTa oTpaKeHns, BOOOCTO-
Hbil %enob OTOBPaKAETCA CIMLIKOM XonofHbIM Ha MK-nzobpa-
»eHni. [1na TOYHOro oToBpaeHus Temnepartypsl oboux Mare-
pUanoB Ha AMCMNes TENNOBA30PA, Bbl MOXKETE U3MEHUTL KO3~

(hUUMEHTBI N3NYHEHWS BNA ONPEdeneHHbIX YHacTKOB ¢ NOMOLLbIO
MO ans aHanuza (Hanpymep, ¢ nomolsio MO Testo IR Soft).

i
|
|
|
1

® Bcerpa y4nTbIBaNTE BAUAHWE BALLEro COBCTBEHHOrO WHgpa- |
Puc. 2.1: OTpaxxeHue rpu MamepeHusax Ha OTKPbITOM BO3aAyXe
KpPacHOro nany4eHus.

Temnepa — B HEKOTOPbIX CAy4adax Temnepa a AepxuTcs _
paTypy P Y PEEH Rl ® Bo Bpems nNpoBefeHNs M3MEPeHWss MEHANTE MeCcTONonoMxe-

Ha NPOTAMXEHUW HECKONbKUX YacoB Nocne Toro Kak 06beKT BbiNn

r HWe, 4ToObI ONPenenTb BO3MOXHbIE oTpaxeHns. OTpakeHne
MoABePKEH CONHEYHOMY BO3AENCTBUKD.

MepemMeLLasTcs, B TOM BPEMS Kak MH(DPaKpacHble XxapakTepu-
Ha pucyHke 2.1 Bbl MOXeTe yBuaeTh, 4To Ha WK-nsobpaxeHun

" CTUKWA M3MepAeMoro 0ObeKTa OCTATCA HEV3MEHHBLIMI, faxe
BOOOCTOYHLIN »KENob 3HaYUMTENbHO XONnopHee, Yem CTeHa 3ga-

! H NpK M3MEHEHWW YTNA 3PEHUS.
Hust. OgHAaKO, B AEUCTBUTENEHOCTI OHM aBCOMNIOTHO OOUHAKOBOW

® He nposognTe U3amepeHus BENN3N CAUWKOM ropaqnx/ xonog-

Temnepatypel. CnegosatensHo, fgaHHoe WK-nzobpaxeHune Tpe- il
HbIX OOBLEKTOB UNK 3aropaXkneBanTte nx.

6yeT NpaBvnbHON WHTepnpeTauun. [JaBante npegnonoxum, HTo W . 3

B * WaberaiiTe BO3AENCTBIA NPAMBIX COMHEYHBLIX JTyHen Ha n3me-
MOBEPXHOCTL Kenoba OUMHKOBaHa W WMMEEeT O4eHb HU3KUA
koathuumeHT nanydenus (e = 0,1). CnegoeatensHo, Toneko 10%

ONVHHOBONHOBOIO WHPaKPacHOro W3NyHeHns, UCnycKkaemoro

pAemMbin 0OBEKT, Aaxe 3a HECKONbKO YacoB A0 NpOBeAeHusA
namepeHns. NpoBoanTe N3MEepeHs PaHo YTPOM.

| ® MNpy BO3MOXHOCTU NPOBOANTE W3MEPEHUS HAa OTKPLITOM
BOAOCTO4HbIM »KenoboM, ABASETCA ero COOCTBEHHbIM U3MYyYeH- [

em, a ocTaneHble 90% - OTpaskeHHoe U3NydeHue oT atmocepsl.
Ecru Hebo GesobnaqHoe «xonopHoe paccesiHHoe HebecHoe

0 = S \ B 20000

BO3AYXe/BHE NOMELLEHUA Npy obnaqyHoCTL.
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[_hr 3. MoroaHbie ycnoBus

L d

O6na4yHocTb

CunbHas 06naqHoCTk co3AaeT ONTUMANbHbIE YCNOBUA ANA Npo-
BeleHVS HDPaKPaCHLIX M3MEPEHWIA HA OTKPLITOM BO3AYXe, T.K.
ofnaka 3aropakMBaloT u3MmepsemMble OOBHEKTbI OT NPAMOro Con-
HEYHOrO CBETa U «XOMNOAHOIO PAcCesHHOro HeBecHoro uany4e-
HUs» (em. “Manyderne”, ctp. 19).

BoinapeHne ocagkos

MHTEHCKBHBIE 0CAAKK (10X Ak, CHEr) MOMYT UCKa3nTk pe3ynbTa-
Thl namepeHun. Bofa, neq u cHer oGNadaoT BICOKUM Koadihu-
LIMEHTOM M3MYHEHWS W YCTOMYMBLI K MHCDpakpacHoMy Wnanyde-
HWo. K TOMY 3Ke, M3MepeHue BNaxHbIX OOBEKTOB MOXKET Npuse-
CTW K OLUMGKAM, MOCKONbKY NOBEPXHOCTb 3MEPSAEMOra o6beKTa
oxnaXkgaeTca Npy ucnapeHur ocagkos (cMm. “TloBepxHOCTb
06bekTa uamepeHun”, ctp. 16).

* igeantHeIiMy YCNOBUAMK NPOBEAEHNA 3MEpeHiA

ABAAOTCA YCNOBUA NOBbILLEHHON 06Na4HOCTK.

® YyuTelBaliTe Hannuue 0BGNaYHOCTW 33 HECKONBKO Y4acoe |
[0 Havana naMepeHui.

® He sBbinonHailTe u3MepeHWs BO BpeMs  0BWILHOro

BbINaOeHUA OCAAKOB.

ConHeYHbIN cBeT

(em. “Uznyqenne”, cTp. 19)
4. Bo3ayx

Be sure.

BnaxHocTb Bo3ayxa

YpOBeHb OTHOCUTENBHOW BNEXKHOCTW BO3[yXa BO Bpems uaMmepe-
HAX AO0rmxeH ObITb AOCTAaTOYHO HU3KM, 4TOObI N3bexaTb KOHOEeH-
cauuy B Bo3gyxe (TymaH), Ha n3mepsaemMom oObexTe, Ha 3alluTHOM
(hunbTpe 0bbekTVBa UM camoM obbekTuBe Tennosmacpa. Ecnn
OOBLEKTUE (MM 3aLUWTHBIA QUNLTP) 3anoTesaeT, onpeaeneHHas
YacTb MHpaKpacHoro Uany4eHna He OygeT nonyyeHa Tennoem3o-
POM, T.K, U3NYHEHWE HE CMOXKET NOMHOCTLH) MPOWUTY CKBO3b BOAY.
[ycTOn TyMaH TakKe MOXXET NOBMUATL Ha PesynsTaThl n3MepeHuns,
T.K. Kannu BoAbli NPEnATCTBYIOT MPOXOXKAEHWO WH(PaKpacHoro
U3My4eHUs B NONHOW Mepe No NyTy Nepeasqn.

BosaywHbie NoTokn

BeTep nnn CKBO3HSAK B NOMELLIEHUN MOXET OKkasaTb BNUSIHWE Ha
namMepeHne Temnepartypbl ¢ NoMOoLLbHO Tennosusopa. B pesynbra-
Te npouecca TennoobmeHa (KOHBEKLMW) Temnepatypa Bo3ayxa,
NPUBAVXKEHHOrO K MOBEPXHOCTW, W TeMnepaTtypa U3MepsemMoro
obbekTa NpYMepHO ofuHaxKoBsie. Ecnn 8 cpefe namepeHnui npu-
CYTCTBYET BETEP WM CKBO3HAK, AaHHbIA CMOW BO3[YXa «CAyBasT-
Csi» 1 3aMEHSIETCS HOBbIM CMI0EM, ELle He afanTUPOBasLUMMCS K
Temnepartype n3mepsemoro obbekta. B pesynstate koHeBekuunu,
Tenno «3abupaeTca» U3 TENNOro NamMepsaemMore obbeKTa unn Bnuv-
ThIBAETCA XONIOOHBIM N3MEPAEMbIM 0OBEKTOM [0 TeX Mop, rnoka
Temneparypa Bo3gyxa 1 Temneparypa nosepxHoCTH U3mepsiemo-
ro o6bekTa He MPUCNOCOBATCA APYr K Apyry. SddexT Tenno-
obMeHa ycunmBaeTcs npr 6onblUe pasHULE Mexay Temnepary-
POIA NMOBEPXHOCTW M3MepPAemMoro oObekTa 1 TEMNEPaTYPOU OKpPY-
Karowen cpegpl.
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[ | ® Hukorpa wHe npoBoguTe W3MEpPEHWs  Mpw

ryCTOM TYMaHe WK Haf BOASHLIM NapomM.
¢ He npoBoguTe W3MepeHus B YCNOBWAX, Koraa
BNAXXHOCTb  BO3AyXa KOHOAEHCWMPYETCA  Ha
Tennoewaope (cm. “Bnara, cHer n nHew Ha
noeepxHocTy obbekTa namepeHui”, cTp. 17).

® Mo BO3MOXKHOCTWM W3beranTe BeTpa W APYrvX BO3AYWHbLIX |
NOTOKOB BO BPEMSA NPOBEAEHUA UBMEDEHWNA.

& 3apernucTpupynTe CKOPOCTb W HanpaBfeHwe BO3AYLHbIX
NOTOKOB BO BPEMSA NPOBEAEHNA N3MEPEHWUA U BKIKOYUTE 3TK
naHHble B aHanns K-nzobpaxeHun.

® He npoBoguTe W3aMepeHus B CUNbHO 3arpA3HEHHOM BO3ayxe
(Hanpumep, cpasy nocne TOro, Kak B NOMEeLWeHun
“nogHaNn” Nbink).

* Bcerga NpoBoguTe U3MepeHnsa Ha CaMmomM MUHWMAnbHOM pac-
CTOAHIW OT U3MEPSAEMOro 0GBEKTA C Ueneto nabexaHua Bo3-
NEeNCTEMA BELLECTB, COAePKALLWMXCA B BO3OYXe, Ha pesynbTa-
Tbl UBMEPEHUN

3arpasHeHue Bo3ayxa

HeKOT(}prS B3BELIEHHbIE BELWECTBa, Takne Kak, HanpuMep, nbinb,
caxka 1 OplM, a TakxKe HEKOTOPbIe BUOB! UCMIAPEHNIA UMEHOT BbICO-
KNI KO3(PDULMEHT M3NYHeHWs 1 MIOXO MPONYCKaloT nanydeHne.
3T0 03HAYAET, YTO OHWM MOMYT ABNATLCA NOMEXOIN AN NPOBEAeHNs
M3MEepPeHU, T.K. OHW WCTYCKaloT COBCTBEHHOE WH(DpakpacHoe
V3nyyeHve, perucTpypyemMoe TennoeuaopoM. bonee Toro, Tonsko
HEKOTOPOE KOMMHECTBO MH(DPAKPaCcHOro N3NYyYeHUs N3MepsiemMoro
0GBLEKTA MOXKET NPOXOAUTL K TEMNOBU3OPY, Tak Kak 6oNnblwas ero
4aCTb PACCENBAETCH U NOMMOLIAETCH B3BELIEHHbIMI BELLIECTBAMAN.

Be sure. 10

5. CeeT

CBeT U OCBELLEHWE HE OKAa3biBaKT 3HAYUTENLHOMO BO3AEW-
CTBUA HA U3MEPEHVIS, OCYLLIECTBNAEMBIE C NOMOLLLIO TENNOBN30-
pa. Bbl Takxe MOXKeTe NpoBOAWTL W3MEPEHUA B TEMHOTE, T.K.
TENMOBU30P U3MEPSET MHMPaKPaCHOE U3NMYYeHNe B A/IVHHOBON-
HoBoM crekTpe. OfHaKo, OT HeKOTOPbIX MCTOMHUKOB CBETa NCX0-
AUT WHhbpakpacHoe TennoBoe W3Ny4eHWe KOTOpoe MOXKeT
MOBAMATL Ha TEMNEPaTypy OOBLEKTOB, PacnoNoXeHHsbIX nobnm-
3ocT. [NoaToMy He peKoMeHAYeTCA NPOBOAWNTL W3MEPEHUsA nopg,
NPAMbIMY CONHEYHbIMW Ny4amMi UnK, HanpuMep, BOIN3W Haka-
NEHHOW 3NeKTPUYECKON Namnbl, XONOAHbIE CBETOBbLIE NCTOYHU-
KW, Takne Kak CBEeTOAMOAbl UM HEOHOBLIM CBET He npeacTas-
NAOT coBol NMOMEXM, MOCKONLbKY OHW NpeofpasyloT 6onbluyio
4YacTb NOTPEBNAEMON 3HEPTUM B BUAUMLIN CBET, a He WHhpa-
KpacHoe nafny4eHue.

2.2 Onpepnenenune £ u KOT Ha npakTuke

Ona onpepenexns koadpuuymueHTa W3ny4yeHus MoBepxHOCTH
namepsiemoro o6bexkTa, Bbl MOXKETe, Hanpumep:
* obpaTnTbesa K Tabnuue KoM dUUMEeHTOB nany4eHns

(cm. “Tabnuua koadpuumreHTos nanydeHns”, cTp. 52).

3HaqeHus, ykasaHHbie B Tabnuye Koap@uyneHTos nanyve-
HUS, ABMIAIOTCH HOPMATHUBHLIMI 3HaYeHnamy. KoaghguuyneHt
WU3Ny4eHna MOBepPXHOCTH BaLero W3MEepPAeMoro 0ObeKkTa
MOXKET OTINYaTsCa 0T HOPMATUBHOIO 3HAYeHWs, yKasaHHo-
ro e rabnuye.

& onpenenuTe KO3MMUUNEHT M3NYHEHNUSA C MNOMOLLbIO 3TANOH-
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HOIO U3MEPEHNSA KOHTAKTHLIM TEPMOMETROM (Hanpumep,
testo 905-T2 unu testo 925), (cm. “MeToq ¢ cnonbL3oBaHn-
€M KOHTakTHoro tepmometpa’, cTp. 26 ).
 onpefennTb KO3MULMEHT N3NYYEHA C NOMOLLBID 3TaNOoH-
HOro U3MEepeHUa Tennosuaopom (cm. “MeTog ¢ ncnonsso-
BaHnem Tennosusopa”, cTp. 26).
OnpepeneHune KoathuumeHTa nanydyeHus
nyrTem 3TanOHHOINo UamMmepeHusa
1. MeTop ¢ ucnonb3oBaHWeM KOHTAKTHOMO TEpMOMETpa
MepeoHa4ansHO HEOBXOAUMO U3MEPUTL TEMNEpaTYPY NoBEPX-
HOCTW U3MepsaemMoro ob6bekTa NOCPEeACTBOM KOHTaKTHOroO Tep-
momeTpa (Hanpumep, testo 905-T2 unu testo 925). Tenepb
1n3MepbTe TemnepaTtypy NOBEPXHOCTU U3MEPREMOro obbekTa
C NOMOLLBKO TEMnOBM30pa, 3apaHee ykas3as KoaddhuuueHT
n3ny4eHus. PasHuua 3HaveHwin TeMnepaTypbl, NOMyYeHHbIX C
NMOMOLLBKD KOHTaKTHOro TEPMOMETpA W TENNoBU30pa, YKasbl-
BaeT Ha TO, YTO 3afaHHbIA KO3(PMULMEHT N3NYyHeHNA 3aBbIlLeH.
[MocTeneHHo yMeHbLIas 3HaveHne KoahuumeHTa nanyqeHus,
Bbl MOXKETE U3MEHATL U3MEePEHHYIO TeMnepaTypy A0 Tex nop,
noka ee 3Ha4yeHwe He OydeT COOTBETCTBOBATb 3HAYEHMIO,
MONYY4EHHOMY MPU KOHTAaKTHOM W3MepeHun. 3apaHHbii npu
nocnegHem namepeHun koacbbnumeHT nanyveHns 6yLeT cooT-
BETCTBOBATL KO3IMPUUMEHTY N3NYUYEHUA MOBEPXHOCTU M3Me-
pAeMoro obbekTa.
2. MeTon ¢ ucnonb3oBaHuem Tennosusopa
CHavana HeoGXxoOuMO MPUKNEUTb K W3MepAeMOMY OBBLEKTY
KYCOK CamoKNelLwenca MneHkn (HanpuMep, TEpMOCTOMKOW
camoknelLwencs nneHdkn Testo). Mocne HeBonblworo npome-

Be sure.

|

¢ Becerpa cnegyute ykasaHuAM OTHOCUTENLHO

OGBLEKTOB M3MEDEHW!

=

MpyU NOKPLITUA MNKW OBKNEUBAHWN U3MEPSEMOro
ob6beKkTa HeoBXOANMO YHUTLIBATL TOT (hakT, YTO NpoBeaeHne
M3MEPEHUsT BO3MOXKHO TONBKO MOCMe afantayui MokpbITust

MW CaMOKNEOLWENCH NNEHKW K TeMmneparype obbekTa.

JKYTKa BpEMeHW Bbl MOXKETE C NOMOLLLID TENNOBU30pa, 3aaB

KOS(DHULMEHT UBNYHSHUA CAMOKNEOWENCA NNEHKN, N3MEPUTL

TeMnepaTtypy NMOBEPXHOCTW U3MepAeMoro o6bekTa Ha yqacT-

Ke, NMOKPbITOM NneHkon. [NonyyeHHoe 3Hadyere TeMneparypsl

ABNAETCHA 3TaNOHHBIM  3HAYeHKnem. ,D,anee BbINONHANTE

HacTpouky KoaduumeHTa U3nyHeHnsa OO Tex Nop, noka ¢

NOMOLLBKO TEMMOBW30PA He NONyYnUTe 3HAYeHne TEMMNepaTypbl,

paBHOe STaNoHHOMY, NPW 3MepPeHUr B 0BNacTu, He NoKPLITON

nneHkon. COOTBETCTBYIOLMA KO3IPUUNEHT UsnyveHns OyneT

ABNATLCA KOSMPPNLMEHTOM U3NYYEHWUS NOBEPXHOCTN N3mepse-

MOro obbekTa.

BmecTo caMOKNEoWencs NNEHKKN Bbl TAKXKE MOXKETE:

¥ HaHecTn Ha W3MepsAembIl OOBLEKT MOKPbLITUE MAN KPacky C
WN3BECTHLIM KOS(HULNEHTOM N3NYHEHUS;

% NOKPbITE U3MEPSEMbIN OGBEKT TONCTbIM cnoem (> 0,13 mm)
TennocTonkoro macna (€ = 0,82);

@ MOKPbITE M3MepsemMbli OGLEKT TONCTBIM CMOEM Caxn (€ =
0,95).




Kapmanuoe pykosogcrteo “Tepmorpadus’

Onpepenenvie TemMneparypbl OTRaXKEHHOMO
V3STyHEeHA

Mocne ycTpaHeHWs Bcex NOTEHUMANBHLIX MOMEX, KOTOpbIE
MOryT OKasaTb HekenaTefbHoe BO3[ENCTBME Ha Pe3ynbTaTbl
U3MepeHus, TemnepaTypa OTPa)XeHHOro WH(MPaKpPacHoro
nany4eHns Oyfer paeBHa TeMnepaType OKpy»KaloLen cpebl.
Bbl MOXETE N3MEPUTL TEMNEPATYPY OKPYKAOLEH Cpeabl Bo3-
OyLLHbIM TepMOMeTpoM, Hanpumep, testo 810, n Ha ocHose
NONY4EHHOrO 3HaYeHWs BBECTW B TEMNOBM30Op NapameTpbl
KOT.

OpHako, ecnu B o6nacT MPOBEEHWUS] NSMEPEHUA NPUCYT-
CTBYIOT WCTOYHWKWM W3NyHeHUs, HeoBXOoOQMMO BhINONHWUTL
OONOMHNUTENBHOE U3MEPEHNE OTPaPKEHHOW TeMNepaTypbl Ans
nony4eHns Haubonee TOYHbIX PE3YNbLTATOB MPW AaNbHEAWNX
WN3MEPEHUAX.

W3mepeHue TemnepaTypbl OTPaXKEHUA C NOMOLLLIO
usny4atens Jlamb6epra (M3roToBAEHHOr0 U3 NOAPYYHBIX
cpeAcTB)

Many«arens Jflambepta npegcrasnseT coboi Mprcriocobnenve,
OTPXKAIOLLEE NEAAKLLEE N3TYHEHINE C ONTUMAIbHBIM PACCEUBaHN-
em /qugbchynelt, T.e. ¢ OQNMHAKOBOW CUIION BO BCE HaNpaBeHuA.
Wanywatens Jlam6epta npepacrtasnsetr coboi npucnocobne-
HWe, oTpaxaloulee najaroliee U3NyYeHne ¢ OnTUMANBHbIM
paccevBaHnem /gudysnen, T.e. C OAUHAKOBOW CUMOI BO BCE
HanpaeneHns. Bel MoXeTe usmepuTe TeMNepaTypy OTpakeH-
HOro U3nyveHua Ha pagwatope JlambepTta ¢ NOMoWL Tenno-
BM30pa. B AaHHbIX Lensx noaxofsiei 3aMeHoi uanyyarens
INlamBepTa MoxeT cTaTe KYCOK anoMuHUesoi (honbri, KoTo-

Be sure.

Py HeobXOAMMO CMSTb, a 3aTem pacnpasnTb. onkra umeet
BbICOKMN KO3MPULMEHT OTpaxkeHns. bnarogaps ckomkaHHOW
CTRYKTYpe, paccesaHHoe/auddy3Hoe OTpaXKeHue Wany4eHus
npakTu4eckn naeansHoe (cm. Puc. 2.3, npasasi cTopoHa anto-
MuHWeBoW doneru, cTp. 33).

H4T10Obl W3MepUTb Temnepatypy OTPa*KeHHOro W3ny4yeHus,
ycTaHosuTe nanydatens Slambepta B6M3n N3mMepaemMoro 06b-
eKTa unu, B naeane, Ha ero NoOBepxHOCTb. 3aTem, YCTaHOBIB
KO3(hPULMEHT N3Ny4eHns Ha eguHNLY, M3MepbTe TeMnepaTtypy
pagom ¢ nany4yarenem. TennoBu3op BeINOMHAT pacyeT Temne-
paTypbl NagatroLwero uany4eHna. Tenepb Bbl MOXETE BBECTM
nony4eHHoe 3HadveHne B Kadectse KOT B Tennosusope u
BbIMNOAHUTL N3MEPEeHNE TEMNEPaTYPbl U3MEPAEMOro 06beKTa ¢
3afaHHbIM KO3 MOULMEHTOM M3NYHEHNA NOBEPXHOCT [AHHOMO

obbekTa.

2.3UcTOYHUKN OWKNGOK NpU NpPoOBEefeHuun
nHdpaKkpacHbiX U3MepeHuin

Cnepytowne hakTopbl MOMYT UCKa3WTb Pe3yNbTaTkl n3mepe-
HUWA WHPPaKpacHbIX U3MEPEHNIA:

' HenpasunbHas HacTpoika KoaduuneHTa usny4eHne
Onpepennte W BBegWTe NpPaBUNbHbIA KOAhhUUMEHT
uanyyeHus (cm. “OnpegeneHve koadduumeHTa nuanyde-
HUSA NYTEM 3TANOHHOIO n3MepeHns”, cTp. 26).

* HenpasunsHan HacTponka KOT
Onpepgenute 1 BBEAUTE 3HAYEHWE TEMNEPATYPHON KOM-
neHcauuu otTpaxeHus (cm. “OnpegeneHve TemnepaTypbl
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OTPayKEHHOr0 NanyyeHus”, cTp. 28).
* HeueTkas Tepmorpamma
HacTponte okycmpoBKy Tennoeusopa Henocpeg-
CTBEHHO Mepef W3MepeHnem, YeTKOCTb U300paxxeHna
HEBO3MOXXHO U3MeHWTL NOCNe CO3AaHus CHMKA.

€

PacctosHue o o6bekTa namepeHnn CnnwKom 6onswoe nnmn
CIMLLIKOM ManeHbkoe

w

MprYMeHeHne HENOOXOAALLE ONTUKN

Cnnwkom 6onblwas obnacTs 3amepa
Mpu nposegeHWM U3MEpeHWn HEeoOXOAUMO Y4WUTbIBATbL
MUHUMAaNbHOE (hOKYCHOE paccTosHWE BalLero TeNNoBN3opa.
Takxe, kKak npu 0BbIMHON (HOTOCLEMKE, HEOGX0AUMO
BbIOpaTk “npaBufbHbI”  O0BBLEKTUB  (LLMPOKOYIONbHYO
ONTUKY NN TENEOGBEKTUB).
Mo Bo3MOMXHOCTW BbIGMpanTe HeGONbLIOE PACCTOSHWE
[0 0ObEeKTa U3MepeHni.
@ lNomMexu “Ha NyTW” NH(pPPaKpPacHOro N3nyyYeHns
(3arpasHeHns B BO3AYXe, 3aCNOHSAKOLME 0OLEKTLI 1 T. A.).
* BospgencTBre BHELHVX WCTOMHWKOB W3Ny4eHns (Hanpumep,
3INEeKTPUYECKNE NAMMOYKK, CONHLUE, paguaTopel 1 Np.)
® HenpasunbHas uHtepnpetaums MK-n3obpaxkeHus B CBA3N
C OTpaXxeHnem
WN3berante namMepeHnin npyu HANUYMM NCTOYHNKOB NOMEX.
Mo BO3MOMHOCTN HERTPANU3YATE UMK 3ACNOHUTE UCTOM-
HVYKW MOMEX WK BHeCUTEe nHbopmMaumio 06 UX BO3[ENCTBUM
B aHanm3 TepmMorpamme.
® Peskan cmeHa TemnepaTtypbl OKpy>KatoLen cpefb

Be sure.

Fenu temnepatypa ﬂKnVWHIﬂII[ﬁI}I cpenkl MeHdgeTcd o

HU3KOW Ha DoNee BbICOKYHD, CYLLECTBYET pUcK oO6pasosa-

HVS KOHOEHCaTa Ha 06beKkTnBe.

Mo BO3MOXHOCTU MCNONL3YITE TENAOBN3OPLI C TEPMO-
CcTabuNM3npPoBaHHLIMI AETEKTOPAMN.

HenpasunsHaa nHtepnpetaumsa VIK-naobparkenus ssuay
HEOOCTATO4YHBIX CBEABHNIA O KOHCTPYKUMUN 0ObekTa
n3mepeHun

BHUMATENBHO M3YUYUTE TUMN U KOHCTPYKUWIO (BKN. 0COBEH-

HOCTW AM3anHa) 00bekTa N3MepeHui.

[na npaBunbHON MHTEpNpeTauMn TepMorpaMMbl Mo BO3-
MOYKHOCTIY NCMO/b3YNTe peanbHble n3obparkeHus (hotorpa-
hun) 0O BLEKTOB.

WN3mepeHua Ha CTEKNAHHBIX NOBEPXHOCTAX

YenoseyecKnin rnas cnocobeH BUAETL CKBO3b CTEKNO, HO Npu
3TOM CTEKNO He nponyckaeT nHppakpacHoe nanyyvedne. Cne-
[oBaTenbHO, TENNOBU30P W3MepsieT TemnepaTypy NOBEpPXHO-
CTW CTeKNa, a4 He TemnepaTypy maTepuanos, pacnonoxeHHbIx
3a cTeknom (cm. Puc. 2.2). OgHako, CTeKNo NponycKaeT KopoT-
KOBCNHOBOE W3NyYeHue, HanpuMep, conHeyHsl ceeT. Cneno-
BarenbHO, Bam HE{)ﬁXO,D,IAMO y‘-II.’ITbIBaTb, YTO CONHEYHbIN CBET,
NPOHNKaIOWMIA Yepes3 CTeKNo, MOXKET, Hanpumep, HarpeTb
n3mepsemMbll 00bekT. CTEKNO TakxKe ABNASTCH OTPaXAWUM
MaTepuanomM, NoaTomy He 3abbiBanTe O 3epKaNbHOM OTpa)e-
HAW NPW NPOBEASHWMN U3MEPEHUA Ha CTEKNAHHbBIX MOBEPXHO-
cTax (cm. “3epkansHoe oTpaxexue”, cTp. 33).
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OKOHHOE CTEKND, PACMONOMEHHOE NEPEL 06LEKTOM N3MEPEHI
Puc. 2.2: [TpoBeaeHie naMepeHuil Ha cTexne

WU3mepeHnsa Ha MeTanAM4ecKNX NOBEepPXHOCTAX

MeTannbl, B 0COGEHHOCTW MeTannbl ¢ GNecTAwen noBepx-
HOCTbLIO, ABNAOTCA CWUBHLIMW OTPaXKATENAMW ANUHHOBONHO-
BOr0 WHpakpacHoro namepeHus. OHW 06NafatT YpesBblHan-
HO HWU3KUM KO3(DDUUNEHTOM N3NyHeHWA, KOTOPLIA MEHAETCA B
3aBUCUMOCTU OT Temnepartypbl (cM. “UManyyatens uBeTHOro
Tena”, cTp. 50). MoaToMy MamepeHre TemnepaTypbl NOBEPXHO-
CTN METanIoB Takoro Tuna SABNAETCHA 3aTpyOHUTENbHBIM.
MoMUMO HACTPOWKN KO3MMULMEHTE N3NYHEHUA BEXKHBIM KpUTE-
puem ABnseTca npasuneHas Hactponka KOT (cMm. “OnpepeneHue
TeMneparypsl OTPaXKEHHOro n3nyyeHus”, cTp. 28). Takxke obpatu-
TE BHUMaHWE Ha PEKOMEHOAUMM OTHOCWTENbHO 3EPKaTbHOro
oTpaxeHus (cMm. “3epkanbHoe oTpaxeHue”, cTp. 33).

Ecnn metannuyeckne NoBEPXHOCTH OKpPaLLEeHbI, U3MEpeHUe He

Be sure.

Puc. 2.3: 3epkansHoe u qugchyaHoe oTpaxeHie

BbI30BET 3aTPYOHEHWW, MNOCKOMbKY Kpacka o6blYMHO uMmeeT
sblCOKMA KOAPhDULMEHT ManydeHnua. OaHaKko, B Takom chnyyae,
HeoOX0aNMO Yy4UTbIBATL OTPAXKEHUS BHELUHErO U3NYYeHNUs.
3epkaneHoe oTpameHue

HeTko BMOUMOE 3epKalbHOoe OTpadKeHWe 3a4acTylo sBnseTcs
WHOUKATOPOM BbICOKOOTPEKAEMOW NMOBEPXHOCTW, T.€. NOBEpX-
HOCTW € HUBKUM KosthuLmeHTom uanyyerus. OfHako, BbICOKas
iepKanbHan cnocofHOCTL MaTtepuana He Becerga nogpasymesaeT
BbICOKYH) OTpaXkaTefbHyl cnocobHOCTb. Hanpumep, 3epkant-
HbIe OTPaKEHUA BHELLUHErO W3Ny4eHns MOXHO yBuaeTs Ha VK-
N300pakeHnn OKPaLUeHHOW MNOBEPXHOCTW (Hanpumep, cunyaT
HenoBeka, NpPOBOAAWEro W3MepeHue), XOTA Kpacka 00bIYHO
obnapaer BbiCOKUM koadhduumeHToMm mnanydeHua (€ = 0,95). W,
HaobopOoT, OYepTaHWs OTPaXKaeMblx OOBEKTOB, HAXOOAWMXCA B

R
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o6racTy NPOBEREeHN UBMEPEHWS, HEBO3MOXKHO yBIUAETL Ha MK-
M300PAaARERNN, HANPUMER, CTEHbI N3 NECHaHWka, HECMOTPA HA TO,

4YTO NecHaHWK UMEET HU3KUN KoadduumeHT nanydermna. Cnepo-

Bbicokaa cnocobHOCTb K 3epKanbHOMY OTpaxe-

BaTenbHO, MPOUCXOOUT N 3epKanbHOE OTPaKEHWEe BHeLUHero
HUKD He BCerfa 03Ha4yaeT BbICOKYH) CnocobHOCTL

U3NYYEHVA U HACKOMBKO 3TO MOXHO NPOCNeavTb Ha CHUMKAaX
K OTPEXXEHWIO B MH(DPAKPACHOM CrEKTpe.

nepeBoHa4ansHO 3aBUCUT He OT KoadpuLMeHTa U3ny4eHns, a ot

@

MNoxanyncra, Bcerga NPUHAMANTE BO BHUMaHWe salle cobeT-

CTPYKTYpbl MoBepxHocTW. Bee uanydeHne Bcerga oTpaxaeTcs

BEHHOE MH(PaKPacHoe uanyyeHne,

nof Tem >ke yrnom, nof KOTopbiM OHO NafaeT Ha NOBEPXHOCTb.
“ lNoBepxHOCTKW, KOTOPkLIE HE OAKT 38pKaSbHOro OTpa)xKeHus,

3T0 03Ha4aeT, 4To CneayrLlee aMNMPUHECKOe NPaBIIo NpUMe-
TakXKe MOTYT UMETb BbICOKYH) OTPaKAIOLLYH CNOCOGHOCTS.

HUMO BO BCEX CMy4asx: Yrofl nafeHns = yriy oTpaxeHus. 310

Mposogwnte n3MepeHnsa Ha rnagkux NOBepxHOCTAX nog pas- |

NErko NPOCNeXWBaeTca Ha puc. 2.3 Ha YBENWYEHHOM nonepey-
HbIM YITIOM W B PA3HOM HAnpaeneHun Ana Toro, 4Tobbl onpe-

HOM paspese rnajkol 4acti antoMUHUEBON (oMb (Ha PUCYHKe
cnesa). 30ecb UHPaKpacHoe N3ny4veHne YenoBeka, BbINonHso-
LEro M3MepeHne, OTPaXKaeTCa B TaKOM e Buie, B KaKoM OHO

[eNUThb, Kakas 4acTb N3 HEPABHOMEPHOCTI B pacnpegeneHun

TEMNEPATYPbl OTHOCWTCA K OTPaKEHHOMY W3Ny4YeHulo, a

Kakaa OTHOCUTCA K 0OBLEKTY U3MepeHun.
YOAPAETCs O NOBEPXHOCTb (3epKankHOe OTPaKeHUe).

Camo cobon pasymeeTcs, 4TO NPaeWNO yron NageHns = yrny
OTPAKEHWUS TakXKe MPYMEHUMO K WH(PaKpacHoOMY W3ny4eHuio,
najatoLLemMy Ha CMATYIO 4acTb aNMUHUEBON (DONLIK (Ha pPUCYH-
ke cnpasa). OpHako, B 3TOM cnyvae, WHQPaKpacHbie My.un
nafatoT Ha oTAensHble 06nacTy NoA pasHbiMA Yrnamu, B oTnn4ue
OT MI0CKOW noBepxHocTW. [daHHoe Auddy3Hoe oTpaxeHune Nog-
pasymeBaeTt, YTO HEBO3MOXKHO YBWAETb Kakue-nubo oYepTaHus
MCTOYHUKOB OTPAXEHHOrO MH(bpakpacHoro nanyyeHus. OTpaxe-
HWEe BCEero oTpeska CMATON aniomMnHuesol honbrn NnpeacTasnser
cobon cmelleHeM UHDPaKPacHOro W3NyYeHUs ABYX OTDasKeH-
HbIX UCTOYHWKOB M3MyHeHWs (YENOBEK, BbINOMHAKOWMWA n3mepe-
HWe 1 3agH1A HOH, PacnoNOKeHHbLIA 3a 3TUM YENOBEKOM).

|
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2.4 OnTuManeHbie YCNOBUA NPOBeaeHUA

uHppakpacHbix uamepeHun

MocToaHHbIe YCNOBUS OKPY>KAIOLLEN CPeab!, NOMUMO BCErO Npo-

HEro, ABNAIOTCA BaXKHBIM KpUTEPUEM ANH NPOBEASHNA Tennosu-

3MOHHBIX N3MepeHnn. OTO 03HAYaET, YTO KIMMATUYECKIE YCNOo-

BUA 1 OOBLEKTLI CPeAbl VSMEPEHUI He OOMKHLI U3MEHATLCH BO

BpemMs NpoBeaeHns namepeHnin. 310 eAMHCTBEHHLIM Cnocob, ans

BbISBIEHNST UCTOMHWKOB MOMEX W AOKYMEHTMPOBAHWS WX ONA

bansHenero aHanusa. [pu U3MepeHuax, OCyLLIECTBNREMbIX Ha

OTKPBLITOM BO3lyXe, HeOGXOAMMbI YCTONYMBLIE NOrOAHbLIE YCNo-

BUSI U 3HAYUTENbHAA 00NaYHOCTb [ANA «3aLlinThl» N3MEPAEMOro

00bLeKTa, Kak OT NPSAMOro COMHEYHOrO CBETA, TaK W OT «XOnof-

HOro audysHOro HEGECHOro N3NyyeHna», HeobXxoaMmMo Takxe

YHMTBIBATL TOT (haKT, 4TO M3Mepsemble 0OBEKTbl MOryT ocTa-

BaTbCA HarpeTbiMy nocne paHHWX BO3OEWCTBUA CONHEYHOrO

CBETA 3-3a CMOCOOHOCTY K akKyMyNMpOBaHWIO Tenna.

VpeanbHeiMu  ycnoBrsiMv - ANs NPOBEAEHWS  W3MEpPEHWA

ABNAKTCS!

@ YcTonyvBsle NOrogHbIe YCNoBws;

@ 3BHaunTensHas o6na4HoCTL 40 U BO BPeMs NPOBeAeHNs NaMe-
PEeHn (OTHOCUTCH TOMBKO K U3MEPEHWAM HA OTKPLITOM BO3fy-
xe);

@ OTcyTCTBME NPAMBLIX COMHEYHBIX NyHeln 0O U BO BPEMS n3me-
PeHVs;

@ OTcyTCcTBUE 0CAAKOB;

® Cyxaa 1 He NOABEPMEHHAA VCTOUHMKAM MOMEX MOBEPXHOCTH
n3mepsemMoro obbekTa (Hanpumep, 6e3 NUCTEbI UK OMNMOK Ha
MNOBEPXHOCTWY;

Be sure.

OTecyTeTBrE BETPA UM CKBOSHAKA;
UTCYTCTBIE MCTOYHUKOB NOMeX Ha NyTu nepepadun MK-nanyde-
HUS WA B N3MEPUTENBHON Cpeae;
[MoBepxHOCTE M3MEPAEMOro 06bEKTa NONKHA 06NafaTh BICO-
KM KOI(DMUNEHTOM U3NYHEHUS, KOTOPBIN, B CBOK 04epefs,
AONKeH ObITb onpeneneH ¢ 60MbLUOK TOYHOCTBIO.
Ons cTponTenbHon TepMorpamn pekoMeHayeTca pasHuua
MeXay TeMnepaTtypon B NoMelleHun 1 TEMNEPATYPOi OKpy-
Kawuwen cpefbl MuHuMym 15 °C.

2.5 UpeanbHoe UK-usobpaxeHue (repmorpamma)
[pv cozpanmm VIK-n3o6paxerns HeobxoaumMo obpallarb BHY-
MaHne Ha ABa OCHOBHBLIX MOMEHTA:
BbIOOP NPaBUIbLHON 06NACTY N3MEPeHna 1
onTuMansHas thokycuposka NK-nsobpaxerus Ha y4acTke,
COOTBETCTBYIOLLEM 0BNACTM U3MEpPEeHVN.
Takxe Kak v Npu co3gaHum UMdPOBbLIX CHUMKOB, Bbl HE CMO-
KETE UBMEHUTL HU MPEAMETHYIO 06nacTb, HU hOKYyCMPOBKY
1300paXKeH1A NoCne TOro, Kak CoXpaHnnun ero.
Hna nonyvenns npeansHoro WK-uzobpaxeHus Bol MOXeTe
BbINONHUTE Credytollve HacTpoukn B Tennoeusope u MO ans
aHannza (Hanpumep, MO Testo IR Soft):
VIaMeHUTb HaCcTPONKN KOSMULINEHTA NBNYHEHNUA 1 KOMIEH-
cayuu oTpaxkeHHon Temnepatypsl (KOT).
HaHras npoueAypa MOXeT OCYWECTBNATHCA METO[0M
CpaBHEHNSA TOYKKM 3a TOYKOW uan hparmMeHTa 3a hparmeH-
TOM C NOMOLLbK NPO(ECCUOHANBHOIO NPOrPaMMHOro oGec-
neyYeHns ona aHanusa, Hanpumep, Testo IRSoft.
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360 %4 Crapanteck MeHsTb MECTOMOMOKEHUH MPU NPOBEAEeHNN

TENNOBM3UOHHOWN ChEMKW - 3TO NO3BONWT BbIABUTE BO3MOM-

315 U3

Hble OTpaXeHus.

294 25 OTpaxkeHus nepeMewlaoTcs, B TO BPEMA Kak WH(pakpac-
; Hble XapakTePUCTUKM OObEKTa OCTAOTCH HEeU3MEeHHbLIMU,

235 78 [aXKe NPy U3MEHEHUN YINa 3peHus.
\ 200 20 * ObnacTe 3amepa He [oMkHa OblTb GONblie 06bekTa
Puc. 2.4: HacTporika wkarns TeMneparyp N3MEPEHIRA,

PaccTosHne Ao 0b6bekTa gOMKHO BbITb MAHUMANBHBLIM.

8

Wenonbayinte onTuky, ONTUManbHLIM 06Pa30M NOAXOAALLYIO
“ BblOpaTb COOTBETCTBYIOLLYIO LIBETOBYIO NAnUTpy (Hanpumep,

“iron” (xeneso), “rainbow” (papyra) u T.4.).
BeiGpaB npaBunbHyo UBETOBYHO NANUTPY, Bbl MOXETE MONy-
YWUTb BbICOKO-KOHTPAcTHOE, OOCTYNHOE AN\ Nerkou WHTep-

AN PeLeHns ToW UN MHOIN M3MepUTeNbHON 3adaqu.

Ons nonyyeHns TouHbIX PesynbTaToB MPU M3MEpPEeHUAxX Ha
Hebonbwnx o6bekTax peKkoMeHAyeTcs WCnonb3oBaTb
WTaTune.

npetaumn NK-nsobpaxeHne.

N . " Heobxoaumo vmeTb YeTkoe npefcTaBneHue o6 obbekTe,

@ BbINONHUTL BPY4HYI0 HACTPONKY TeMNepaTypHON LWKabI.

. €ro KOHCTPYKUMW U OCOBEHHOCTAX, MOCKOMBKY TONLKO Mpu
C NomoLLLI JaHHOW ONUMK Bbl MOXKETE YAYULIWTL LBETOBOE
oTobpakeHwe pacnpegensHus TEMNepaTyp Ha Baluux Ten-
NoBbIX CHYMKax {cm. Puc. 2.4).

Mpw cospaHun TennoBblX CHUMKOB pekomMeHayem o6paTuTe

BHUMaHKe Ha chnegyouiee:

# YyuTbiBanTe, NpeacTBpaLlanTe UnKu yCcTpaHsnTe UCTOHHUKK

HANU4MN OaHHBIX CBEAEHWIA Bbl MOXKETE TOYHO OnpeaenuTh
TennoBble XapakTepUCTUKN 06bekTa.

Mcnonb3yinTe TennoBu3op C BCTPOEHHOW UMGPOBON
KaMepow - Hanu4ve peasbHblX CHUMKOB yNpollaeT aHanus

TEPMOrpamm.
YauTtbiBainTe noGble W3MEHEHUA YCNOBUIA OKPYKaloLien

nomex.

! = cpefpl. [MpoBoanTe AONONHUTENLHLIE W3MEPEHUA U [OKY-
@ [NoBEepXHOCTb 0OBLEKTA M3MEPEHI AO/KHA ObITb “3almLLe-

< MEHTUPYWTE BCHO Heobxoawmyl WHhopmauumio, 4ToGbl
Ha" OT ONTUYECKUX U TEMNOBbIX UCTOYHWKOB NOMEX.

Mo BO3MOXHOCTM HEOGXOAMMO YCTPAHWTL MOKPLITUS W
OGBEKTBI, BbI3LIBAIOLME NOMEXN CO CTOPOHBLI OKPYXKAKOLIEN
cpensil.

MCMonL308aTh €€ Npu gankHenwem aHanuse VK-nsobparke-

HUKA.

EN
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3 [Mpwunoxxenue
3.1 CnoBapb TEpMUHOB MO TepMorpagum
A

A6CONOTHBIN HOMB

ABConTHBIN HONb cocTaenseT -273,15 °C (0 K = -459,69 °F).
Hu oguH 00beKkT He uany4aeT vHppakpacHyl 3HEpPriio npu
Temnepartype Hwke abCoMTHOrO Hyns; B TAKOM Cayyae aTo
O3Ha4aeT, 4TO OHW He M3Ny4arT HWKaKoro WHgpakpacHoro
WU3NyHeHus.

Abcopbouua/nornoweHne

Korga anekTpomarHutHoe nHpakpacHoe W3nydeHve nagaer
Ha OOBLEeKT, NocnefHUn nornowaeT onpeaeneHHylo A0S0
nHppakpacHon aHepruw. MNornoweHne HPakpacHon sHep-
run nogpasymesaeT HarpesaHue o6bekTa. bonee Tennele 06b-
EKThbl N3Ny4aT 6onblie MHPPaKpPacHoro U3NyYeHns, Hexenu
obbekTaMu ¢ HW3KOW Temnepatypow. lNMornowenHoe nHgpa-
KpacHoe wu3nyveHue npeobpasyeTca B M3nydaemoe uHppa-
KpacHoe nanydenne (ucxopsilee ot 06bekTa). KoathduumeHt
MOrNOLLEHNA, TaknuM 06pas3omM, COOTBETCTBYET KOaPPULIMEHTY
nanyyenus. MNagaowee nHpakpacHoe WU3NyyYeHWe, KoTopoe
He nornowaeTcs 06LEKTOM, OTPAXAETCH WM NPONycKaeTcs
(NpoxoanT CKBO3b OOBEKT).

A6conwTHOE YepHoe Teno

QO6bekT, nornoLwarLLuin BCIO aHepru 13 nagjaowlero nHdpa-
KpacHoro uanyveHuns, npeobpasyeT ee B COGCTBEHHOE NHDpa-
KpacHoe W3ny4eHne 1 B NonHown mepe usnyyaet ero. Koadn-
LMEHT N3ny4eHns abconioTHOro uanyJarens paseH eduHULE.

Be sure.

o aTOn NprYUHE He NPOWCXOAWNT OTPaXKEHUA UMW NPOMYCKa-
HUA n3nyyeHnsi. O6bexToB, o6Gnagalolmx CBOHCTBaMI JaHHO
ro poda, He cywecTsyet B npupoge. MNpnbopsl Ana kanuépoe-
K TEnJoBW30POB Ha3blBAOTCHA «4HepHble Tenar. OgHako, ux
KOBMDPUUNEHT NINYYEHUA MeHblue efuHuubl (¢ = 0,95).
B

Bpems cTabunusauvm Temneparypsbl

[TpomexyTok BpemeHun, TpeGyemMslii TeNnosm3opy Ans aganTa-
L K TEMNepaType OKpYXKarLel Cpedbl Ha MecTe NpoBege-
HUA M3mepeHni. TepMocTabuNU3nPOBaHHbIE OETEKTOPLI Takoro
e Tuna, Kak B Tennoswszopax testo, WMEIoT CpaBHUTENLHO
HeGOMbLLIOE BPeMA CTabuNM3aUmm (BbIpaBHUBaHUA) TEMMEPATYPbI.
r

MNopavaa/xonogHas Touka

Hanbonee xonofgHas Todka Ha WK-uzobpaykeHuu HaspaeTcs
X0M0AHOW TOHKOW», Hanbonee ropsa4as — «ropsaYen Toukon». C
nomMoLbio hyHKUMM «ABTOMATUYECKOE pacnosHaBaHwe ropsa-
HEU/XON0AHOW TOYKM» Bbl MOXETE BbIBECTU Ha QUCNNEn Tenno-
BU3opa 3tn ase Touku. daHHasa yHKUMA Takke UMeeTcs BO
MHOTWMX MakeTax NporpaMMHoOro obecrneveHus, Hanpumep, B
Testo IR Soft 3.3. NMocpeacTeom panHoro MO Bbl Takke MOXKe-
Te BbIBECTW HA AWUCNIEN ropsaqyio U XONOAHYIO TOYKY Mo60ro
8blIOpaHHOro yy4acTka WK-unsobpaxeHns.

OByxToueyHoe uamepeHne

2-X TOYE4HOE N3MepPeHne OCYLLIECTBNAETCH NOCPEACTBOM [BYX
NepeKpPecTuii Ha AUcnnee TeNNoBM30Pa, C NOMOLLBI KOTOPbIX
MPOUCXOAWT CHUTLIBAHWE OTAEMbHbIX 3HAYEHUIA TeMMepaTyphi.
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AdeTexkTop
Letektop nofiyqaet nHppakpacHoe UanyveHne 1 npeoopaso-
BbIBAET €ro B 9NeKTpudecknin curtan. Pasmep getektopa

YKasblBaeTCcAa B NUKCensx.

WpeanbHbln nanyyartens

Cum. «ABCONIOTHOE YepHoe Teno»

Wanyyatenb ceporo Tena

[MpakTu4eckn Bce OObEeKTbl BCTpEeYalowMeca Ha npakTuke
HasbIBaOT «CepPbIMU TENaMu» UMW «peanbHbIMU U3nyYaTens-
Mi». B oTnuume oT abConioTHbIX YepHbIX Ten, Cepble Tena
HWKOrJa He NornawlarT BCce nafarwLlee Ha HUX nHdpakpacHoe
nanydeHue. B gaHHoM cnyyae, 4acTb Mapjamwiero uanyyveHus
BCErga OTPaXaeTcs MOBEPXHOCTLIO W WHOMGA NOrNawaeTcs.
Takum 06pasoM, KoahULUNEHT U3NyYeHUa UanyyaTens cepo-
ro Tena BCerga MeHbLue earHULbl.

WNzoTepmbl

NuHnn, cBASLIBAKOLIME TOYKW C OAWHAKOBOW TEeMNepaTypoi.
Bbl MoXxeTe BbIBECTW Ha gncnnen n3oTepmbl ¢ nomoulsio MO
Ans aHanusa (Hanpumep, Testo IR Soft). B npouecce oTob6pa-
KEeHNA U30Tepm, Bce ToYKKM Ha WMK-u3obpakeHnM co 3Haqe-
HUAMW TemnepaTypbl B 3afaHHOM [OWAanasoHe BLIOENSHOTCSH
OfHVM LIBETOM.

UK-usobpaxeHue

VI3o6paxeHne, Ha KOTOPOM OTOBPaXKaeTCcsA pacnpegeneHie Tem-
neparypbl Ha NOBEPXHOCTW OGBLEKTOB NOCPEACTBOM UCMONL30-
BaHUA pPasnuYHbIX LBETOB ANS PasHbIX 3Ha4YeHun TemnepaTypbi.
WMK-nzobpaxkeHna Co3aioTes C NOMOLLBIO TennoBn3opa.

Be sure.

WUHdpakpacHoe uanyveHune

VIH(PPaKPACHOE MallydeHne 3T 3/IEKTROMAarHUTHOE Tennosoe
nanyyenne, Bece o6bekTbl ¢ TemnepaTypon Beile abConTHO-
ro Hyna (0 K = -273,15 °C) usny4aloT MH(pakpacHble BOMH.I.
WHpakpacHoe nanyyeHne oxsaTbiBaeT AManasoH ANvH BOMH
o1 0,75 pm go 1000 pm (= 1 MM) 1, TEM CambiM, FPaHNYUT C
fAranasoHoM ANH BonH BuaumMoro ceeta (ot 0,38 go 0,75 um).
lennosn3opbl 06bIMHO W3MEPAIOT AAWHHOBONHOBOE WHpa-
KpacHoe uany4eHwe B AuanasoHe oT 8 pym go 14 pm (kak
HanpumMep, testo 875i nnu testo 882), T.k. atmocthepa B ANuH-
HOBONHOBOM [AWanasoHe XOpoLo NponyckaeT WHppakpacHoe
nanyyeHue.

IFOVgeo (HanMeHbLUMIA BUAVMBIA 06BEKT)
['eomeTpudeckoe paspelleHune (NPOCTPAHCTBEHHOE paspelue-
Hue). CTeneHb paspelarlern cnocobHOCTN AeTekTopa B
co4YeTaHnn ¢ 00LeKTVBOM. ['eOMeTPUYECKOE paspeLleHie yka-
3LIBAETCH B Mpaf (= Munnmapa) v onpeaenser HauMeHbLUUi
OOBEKT, KOTOPLIN, B 3aBMCUMOCTY OT PACCTOSHUA [0 namepse-
Moro o6bekTa, MOXKeT BblTb 0To6paxeH Ha MK-usobparkeHni.
Ha VIK-nsobpaxeHun paamep AaHHOro ofbekTa cooTBeTcTRY-
&T OJHOMY NUKCEento.

IFOVmeas (HanmeHbLUMA U3MepsemMbiin 06bekT)
OnpepnenexHue HaUMeHbLLIETD U3MEPABMOro 06bEKTa 415 KOTO-
pOro BO3MOXXHO TOYHOE U3MepeHre TEMNEPATYPLI TeNNOBU30-
pom. [aHHbi 06bekT B 2-3 pasa 60Mblue HAUMEHbLIEro BUAK-
moro obkekTa (IFOVgeo). CyllecTsyeT cnepyloliee sMmnupuye-
ckoe npasuno: IFOVmeas » 3 x IFOVgeo. IFOVmeas Takxe
Ha3bIBAT U3MEPAEMON TOHKON.
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K

Kanunéposka

MNpouegypa nony4YeHUs U CpasBHeHWs nokaszaHum npubopa
JVENCTBUTENbHBbIE 3HAYEHWA) U MOKA3aHW 3TANoHHOro nNpudo-
pa (HomuHanoHble 3HadeHns). C MNOMOLLBK NOMNYYEHHbIX
pesynbTaToB MOXXHO cAenatb 3akfYeHWe — HaxoOaAaTes nu
HOMWHANLHBIE 3HaYeHWs npubopa B npefenax AonycTuMoro
AnanasoHa. B oTnmdue oT npougnypbl HACTPONKW, YCTAHOB-
NEHHOE OTKOHEeHWe [OOKYMEHTMPYETCH, a He Mpoucxogut
HacTpolka npubopa nop HOMWHANbLHOE 3HadeHwe. Yactora
NpoBeaeHUA KannbpoBKK 3aBUCNT OT U3MEPWUTENBHBLIX 3a0a4 1
TPeboBaHUN K HUM.

KenbBun [K]

EgnHuua Temnepatypel. 0 K cooTtBeTcTBYeT abCcofioTHOMY
Hynio (-273,15 °C). CooTBeTcTBeHHO: 273,15 K = 0 °C = 32 °F.
K=°C+273,15.

Mpumep npeobpa3zosanua 20 °C 8 K: 20 °C + 273,15 = 293,15 K.
KOT (KomneHcauua oTpaXeHHOW TemneparTypbi)

Mpy NnageHvn Ha peankHbie TENa onpeaeneHHas aons uHgpa-
KPacHOro Wany4eHns oTpakaetca. [JaHHyo OTPaXKEHHYIO Tem-
nepartypy CnegyeTt yywTbiBaTb NMpu U3MEPEHUsIX OGBLEKTOB C
HWU3KUM KO3DDULMEHTOM n3nyyeHns. Vicnonbaya komneHca-
LUMIO OTPayKeHHOW TeMmnepaTtypbl B TENNOBU30PE, pacCcHKTbIBa-
eTCa OTPAXEHHOE U3NyYeHue W, TakuM o06pazom, ynydlwaeTcs
MOrpeLlHoCTb N3MepeHna TeMneparypel. B ocHoBHOM, faHHas
KOMMeHcauvsa oCyLLecTBASETCA NOCPEACTBOM BBOAA OAHHBIX B
Tennosuzop w/unu MO, BeINONHSEMOro Bpy4Hyto. B 60nbwnH-

Be sure.

TBE CNy4aeB, KOMNEHCAUNA OTPaKeHHOW TemMnepaTypbl COOT-
seiCiByel iemMilepaType OKpyKaillen cpefbl. ECAM WHMpa-
KpacHble BOMHbI, MCXOAAUWE OT WCTOMHWUKOB NOMex, oTpa-
KAIOTCH Ha NOBEPXHOCTL USMEPSAEMOro 06beKTa, BaMm cnepyeT
OnpefennTe TemnepaTtypy OTPaKeHHOro W3nyyHeHus (Hanpu-
Mep, C MOMOLLBIO LIApoBOrc TepMomeTpa WnKW uanyqaTtens
NambepTa). KomneHcauws oTparkeHHON TemnepaTypbl oKasbi-
BAET HEZHAYMTENLHLIA 3(H(EKT HA OGBLEKTLI C OYEHb BLICOKIM
KOMPPHUUNEHTOM U3NYHEHNSA,

KonpgeHcauwnsa

[lpecbpasoeaHie BellecTBa U3 razoobpasHOro COCTOSHUA B
HNOKOE cocTonHWe. BnaxHoCTL BO3AyXa MOXKET KOHOEHCUPO-
BATbCA HA NOBEPXHOCTW, €CNn TemnepaTypa MoBepxHOCTU W,
Kak cnefcTeue, Temneparypa BO34yxa Ha MOBEPXHOCTW HUXKE,
HeM OKpy»KawLlan Temnepartypa Bo3/yxa unu npu Temnepary-
pe TOYKM POChl.

KonBekuusa

[lepemelleHre Tenna B COOTBETCTBUE C NEpedBUXKEHWEM
MH(PaKPacHo 3Hepruu B XKUGKOCTW WM rase noToKamu
CaMOro BEULECTBA (BbIHYXAEHO WA CAMOMPOUSBOLHO).
KoadpuumeHT nsnyuerHun ()

CreneHb cnocoBHocTu maTepuana uanyyartb (BLIAENATL)
UHhpakpacHoe nanyverne. KoahpuureHT usnyyeHns nsme-
HAETCA B 3aBNCHMOCTH OT CBOMCTB NOBEPXHOCTW, MaTepuana n
(ANs HEKOTOPLIX MaTepUanos) OT TemnepaTtypsl o6LeKTa.
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Bblwaowen 100%, HadMHaeTca NMPOUECC KoHAeHcauuu, T.K.
BUSHy A HUIIRUCTDIU HaublilyeH W He MU BliWTbiBalb L4OM0JI-
HUTENbHOE KONWYECTBO BNarn. Takum o6pasom, razootpasHbii
BOASIHOW Map, CoAepXalluics B BO3dyxe, NpeobpasyeTca B
HKMOKOCTb. Hem Bbille Temneparypa Bo3fdyxa, Tem 6onblue
BNarM OH MOXeT BnuTatb Ge3 obpasloBaHWa KoHOeHcauuu.
CneposarensHo, KOHAEHCALWA B NEPBYIO O4EPeab BO3HUKAET
Ha XONO4HbIX MNOBEPXHOCTSX.

P

PeansHoe Teno
Cm. «Manyyatens ceporo Tenar, cTp .42.

T

TennoBusop

Kamepa, usmepsiowias nHdpakpacHoe nanyydeque u npeobpa-
3yrouias nonyyeHHble curHansl 8 VMIK-nzobpaxenune. C nomo-
LLbIO TENNOBM30PA, Bbl CMOXKETE NONy4uTh 0TOBpaXkeHne pac-
NPeaeneHnsa Temnepatypbl Ha NOBEPXHOCTK, KOTOPOe HeBO3-
MOXHO YBUAETL YEMOBEHECKUM rNasomM. TUNUYHbIMUA NpUMEeHe-
HUAMU TennoBu30pa ABMATCA: CTPOWUTENbHas Tepmorpadus,
cthepa o6CnyKNBaHUA 3NEKTPOOBOPYAOBAHUA U NPOMbILLNEH-
Hasa Tepmorpadgms.

TemnepaTypa

NepemenHan BenuyuHa, 0603HaYalOWas 3HEPruio, NpPNCyT-
CTBYIOLLYIO BHYTPW Kakoro-nubo Tena.

Be sure. 10

TemnepartypHan wkana Lenbcus [°C]
EanHnua Temnepatypel. [py HopManeHOM AaBneHun Hynesas
oTMeTka no wkane Llenscua (0 °C) asnseTca Temnepatypon,
NP1 KOTOpPOW 3amep3aeT Boga. [pyroi GuKCUpoBaHHON Tou-
“ou wkankl Lienscua aenaetca Touka kuneHus soasl npu 100
C.
C=("F-32)/1,8 unn °C = K - 273,15.
TennonpoBogHoOCTb
lennoeas nposogumocTs. MNepefada MHhPaKpacHoOR aHeprn
MEX/Y CMeXHbIMU YacTulaMmu. JHeprua Bcerga nepepaeTcs
oT 6onee Tennbix K Gonee xonofHbIM YacTuuam. B oTnuune ot
KOHBEKLMW NPY NPOBOAVMMOCTI 4acTuLibl HE NepemelLaTCa.
Tepmorpamma
M. «MK-nsobpaxeHne», cTp. 42.
Tepmorpadcus
I'lpouenypa cozgaHWa CHAMKOB C MOMOLLLIO W3MEPUTENbHON
[EXHONOMMK, OCHOBAHHOW Ha BU3yanusauun WHHPaKpacHoro
V3NYYeHWs WK pacrnpefensHna TemnepaTypbl Ha NoBepxHo-
TM 0OBEKTA C NOMOLLLIO TENNOBU30PA.
Touka pocbkl/TeMnepaTypa TOUYKM pochki
lemnepatypa, Npn KOTOPOl NPONCXOOUT KOHAEHCAUUA BOMbI.
[Tpu Temnepartype TOUKW pockl BO3AyX HACkILLAeTCs Gonee Hem
100% napamu Bogbl. MNockoNbKY BOSAYX HE MOXeT nornowars
ele Gonblie Napos Bofbl, NPONCXOAUT KOHAEGHCALMA.
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L))

llikana no ®apenrenTy [°F]
EfQvHnua Temnepatypel, UCNOML3yeMasi, B 0CHOBHOM, B CeBep-
Hon Amepuke. °F = (°C x 1,8) + 32. Mpumep npecbpaszosaHns
20°CB°F: (20°C x 1,8) + 32 = 68 °F.

FOV (none 3peHus)

Mone speHna Tennoeuzopa. [None 3peHns yKasblBaeTcs Kak
yron (Hanpvumep, 32°) n onpeaenseT o6nacTb, nonagawLyo B
none 3peHnsa Tennosuaopa. None 3peHna 3aBMCUT OT OeTEKTO-
pa, NPUMEHSAEMOrO B TENIOBU30PE, U OT UCTONL3YEMOro 06b-
ektusa. LLMpOKOYronbHbn 06BLEKTUB UMeeT BoNbluoe none
3peHus, TeneoObeKkTuB (Hanpumep, 12° TeneoGbexkTus Testo) -
ManeHbKoe None 3peHus.

N |

LiseTHOW n3anyyartenb

O6bekT ¢ KO3 PULNEHTOM U3MYHEHUS MEHbLLE eauHNLL! AaH-
HbIA KO3(MMUUMEHT 3aBUCUT OT TemnepaTypel 1 KoneGnertcs,
WMCXoQs U3 NoKasaHui nocnepgHei. bBonblWHCTBO MeTannos
ABMAOTCA N3NY4aTENAMU LBETHOTrO Tena, noaTomy, HanpuMep,
KOS(MMUUMEHT W3NYYEHUA anioMUHWS YBeNWYMBAeTCHs Mpn
HarpesaHui meTanna (e = 0,02 npu 25 °C, € = 0,03 npu 100 °C).
LUeeroBasa nanurpa

BoiGop usetoBoi raMmbl ans MK-n3obpaxeHns B TeNnoBM30-
pe (Hanpumep, yseTosas nanuTpa “papyra”, “xeneso”, “nony-
ToHa"). KonTpacTHocTe WK-usobpaxeHuii moxeT oTobpa-
KaTbCH B PA3HOM Ka4eCTBe B 3aBUCMMOCTY OT U3MEPUTENbHOW
3a0a4m 1 HACTPOWNKN UBETOBOW NanuTpbl.

o>

Be sure.

LiBeToByl0 NanuTpy Takke MOXHO OTOENbHO HACTPOWTb C
nomoweto MO ans ananusa (Hanpumep, Testo IR Soft) nocne
coxpanenun VIK-uzobpaxenns. He 3abbiBaiite 0 BO3MOXHO-
CTW uHTepnpeTauuy sawero WK-nzobpaxeHus npu esibope
I{BETOBOW NanuTpel. LIBeTa KPacHOMO U XENnToro OTTEHKOB
MHTYWTWBHO acCCOUUMPYIOTCHA NPY NPOCMOTPE C TENAOM, OTTEH-
KW 3€NEHOT0 1 CUHETO - C XONOAOM.

Y

YacTtora o6HoBREHNSA

[exHn4eckas xapakTepucTuka B U, ykaablBalowasn Ha Konude-
CTBO OGHOBNEHWI W306pakeHus Ha gucnnee B cekyHay
(Hanpumep, 9 Mw33 w60 Mu). Yactota obHoBneHns 9 My
O3Ha4aeT, 4TO TENNOBN3OP BLINONHAET 0OHoBNEeHKe VK-1306-
paykeHna Ha grcnnee 9 pas B TEYeHWe CekyHMbI.
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3.2Ta6bnvua ko3 PUUNEHTOB U3ny4eHus
HaHHas 1abnuya CnyxuT pyKoBOACTBOM A4 HACTPOWKK KO3M-
huumeHTa N3Ny4eHUs Npyu NPoBeAeHUn MHMPaKpacHbIX U3me-
neHun. B Hen ykazaHbl koahpuumeHTsl nanyveHns (g) Hawbo-
nee pacnpocTpPaHeHHbix MaTepuanos. MNocKonbKy Many4arens-
Has CNOCOOHOCTbL U3MEHSIETCS B 3aBUCUMOCTU OT TEMNepaTypsbl
1 CBOWCTB NOBEPXHOCTW, 3HAYeHUs, ykadaHHble B AaHHON Tab-
nuue, cnegyet UCNoNb3oBaTh B KaYecTBE HOPMAaTUBHLIX ANS
M3MEepEeHNA TemnepaTtypHbIX YCNOBUA UM pacxoxgeHun. [ns
TOrQ, 4T00b! NONYHNTHL aBCONOTHOE TeMnepaTypHoe 3Ha4YeHNe,
HeobOXoAMMO TOYHO ONpenenuTb Ko3MMWMUKUEHT W3NydeHus
mMartepuana.

MaTepuan (temnepartypa matepuana) KoadduumeHT nanyuenns

ANOMUHIA, BNECTALLMA yKaTanHem (170 "G) 0,04
ANKMUHIAN, HE OKUCNEHHEIN (25 “C) 0,02
AnoMUHIN, He okuenexHsin (100 “C) 0,03
ANKOMUHIN, CANBHO OKnCcNeHHbIn (93 “C) 0,20
ANIOMWHURA, OTNONMPOBaHHLIN [o 3epk. Gnecka (100 °C) 0,09
Xnonok (20 “C) 0,77
BetoH (25 °C) 0,93
CauHeL, HeobpaboTakHbA (40 “C) 0,43
CeuHel okucnenHeIn (40 “C) 0,43
CBuHel cepbik, OKUCNeHHbIA (40 “C) 0,28
Xpowm (40 °C) 0.08
Xpom, oTnonuposanHeiis (150 “C) 0.06
Nep. rnagkun (0 °C) 0,97
JKeneso, oTwnudoearHoe (20 “C) 0,24
Heneso ¢ kopkon otnueku (100 °C) 0,80
JKeneso ¢ npokaTHow nneqkoin (20 “C) 0,77
Fwne (20 °C) 0,90
Crexno (90 “C) 0,94

[panuT (20 "C) 0,45

MaTepuwan (temnepatypa matepnana) Koddpuument nanyuenun

PesuHa, Teeppas (23 “C) 0.94
Peauna, markas, cepas (23 °C) 0,89
HyryH okncneHHen (200 “C) 0,64
Hepeso (70 °C) 0,94
Kopa npo6koeoro aepesa (20 “C) 0,70
Crans, 4eépHan. aHonuposadHan (50 °C) 0,98
Mens, cnerka notemueswas (20 “C) 0,04
Mege. okucnenHas (130 °C) 0.76
Mepe, oTnonuposasHasn (40 “C) 0,03
Meqe, ykatanHan (40 "C) 0,64
MnacTuk: PE, PP, PVC (20 °C) 0,94
Kpacka, cuHaa Ha antom. donsre (40 “C) 0,78
Kpacka. 4epHas. matosas (80 °C) 0,97
Kpacka, xentas, 2 cnos Ha an. chonere (40 “C) 0,79
Kpacka, 6enas (90 °C) 095
Mpamop, Gensm (40 "C) 095
KupnudHas knagka (40 “C) 0,93
AKentas megb, okucnenHas (200 °C) 0.61
MacnsHele kpacku (scex ueetos) (90 “C) 0,92 - 0,96
Bymara (20 “C) 0,97
®apdpop (20 “C) 0,92
Mecuannk (40 “C) 0.67
Cranb, TepmootpaboTartas nopepxHocTs (200 “C) 0,52
Crank, okcnensHan (200 “C) 0,79
Crank, xonogHokaranxas (93 'C) 0,75 - 0,85
nuHa, oBoxekeHHan (70 “C) 0.91
TpaHcgopmMaTop okpaleHHsin (70 “C) 0,94

Kupnuy, n3sect. pacTeop, wrykatypka (20 “C) 0,93
LIMHK, OKNCNEHHBIN
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3.3 Testo pekomeHpgyeT

Kanu6poBKy Bawero Tennosusopa

Testo pekomeHOyeT BaM OCYLUECTBNATL PErynaApHyO Kanub-
poBKY TennoBu3opa. HacToTa npoeegeHus KanvbpoBKY 3aBu-
CUT OT 3afa4 N3MepeHnia 1 TpeBoBaHNI K HIM.,

Bbl MoxeTe HanT Gonee NogpobHyo MHMOPMAaLKMIO No Kannb6-
PoBKe Tennosuaopa Ha www.testo.ru.

Kypc o6y4yeHus no Tepmorpadumn

BbiTb Ha NepeaoBOW TEXHWHYECKOro MPOrpecca: Tak 3By4nT
OIHO 13 HanbBonee BakHbIX NPaBUN OTHOBUTENLHO YAOBNETBO-
peHust TpeBoBaHWl NPY OCYLLECTBNEHUM KOMMNEKCHLIX N3me-
pUTENBHBLIX 3ada4y W pacTywux TpeboBaHui K KayecTsy. Bot
noyemy Testo npegnaraeT Bam NpoiiTh oBy4aloLime Kypcbl No
Tepmorpadun AN WWPOKOro cnexkTpa obnacTed NpuMeHeHns.
Bbl MoxeTe HailTw Gonee nNopgpoGHYD WHGOPMaUW Mo
obyuvalolemy Kypcy Ha www.testo.ru.

Bonee nogpobtHas nHhopmauma Ha nopTane
“Mup Tepmorpadun”
termografia.ru

Be sure.

A 3HaeTe nm BbI, 4YTO...

-.. Bnarogaps cnocoBHOCTU BUAETE UHNPAKPACHOE NINYHEHNE, [ oMy
4as 3Mef pacnosHaeT CBOK A0DEIMY NN CHOBIO BRAra ke B TeMHOTe
'pemyqasn 3aMesn - NPeACTaBUTENLHULIA NOABWAA FAIOKKY - CNOCOOHA
04YeHb 5hICTPG Pa3NU4UTL aMKe Camble HEIHAYATENLHBIO NORONLLL
TeMneparypbl, coctaenaowue scero 0,0003 "C

3To BO3MOKHO Gnarofaps BLICOKOHYEE THI
TensHomy “AMYatomMy” oprady. C noMoutsi
3TOMQ opradHa rpemy4as amen BUAuT "KaptuHky”
NPUMEPHO TaK e, Kak OHa oTobpaaeTcs

Ha aucrnee COBPEMEHHEIX TEMNICBU30POR




Be sure.

MpurnawexHune Ha BebuHap

Yeamaemble KNMEHTbI!

Mb! pagsl coobWwnTs, 4TO 3anylleH Uik eebuHapos no
TepMorpadiii, NPOBOAUMBIX KOMNaHuen testo.
Mpurnawaen Bac NOCETUTL Hal BeBuHap!

YT1o AnA 3TOro HYMHO:
* KoMNBeTED € BbIXOAOM B UHTEPHET

* HaylWwHWKK Mnu KoNoHKn®
* OTnpaenTE NUCEMO Ha agpec info@testo.ru
c 3anpocom 0f y4acTiu.
B oTeeT BbI Noay4nTe CCLINKY ANA NOOKNIOYEeHWA K
Gnwkaiwemy sebuHapy.
Bruxanwwve aatel NposeaeHns BeGuHAPOB yToHHAWTE
no TenetoH, unn e-mail.
Mw6ble Bonpockl No BeGuHapam
Bbl MOXeTe 3agaTb no e-mail: info@testo.ru
wnu no tenedoHy 8 (495) 532-35-00.
*Ana Gonee Ka4eCTBEHHOMD 3BYKA PEKOMEHAYETCA UCNONL30BAaTL HayLUHUKK.




