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BHbl€ MOHATUA U
AeneHns Teopumn
ny4veHus. 3akoH Knpxrocpa

6. MpumeHeHuUe
TennoBuaeHNa B mMeauuUUHe

7. HekoTopble npumeHeHUA
TEeNnNOBU3UOHHbIX YCTPOUCTB B
NMPOMBbILLSIEHHOCTH



TennoByuaoeHue,
Kak obnactb onpeaeneuna
3aK0HOB U3NYyueHuns

TennosudeHue MOXHO Hazeamb YHUBepPcCaslbHbIM CITOCO60M MoJly4YeHus!
pa3nu4Hol uHghopmayuu ob okpyxarouiem Hac mupe. Kak useecmHo,
menJsioeoe u3siy4eHue umeem siro60oe mesio, memMrnepamypa KOMopo20
omsiu4Ha om abcosiromHo20 Hynsi. Kpome mozo, nodaesnsiroujee
6o1bWUHCMEBO npoueccoes rnpeobpasoeaHusi IHepauu (a K HUM OMHOCSMCS
ece useecmmHbie rpoyecchbl) NpomeKaem ¢ ebi0esieHUeM UJlu no2siou,eHuUem
menna. Tak Kak cpeOHsIsi memMnepamypa Ha 3emJsie He 8bICOKa, 60/1bUWUHCMEB0
rnpoueccoe npoxoosim ¢ MasibiM yOesibHbIM 8bi0eJsIeHUeM merJsia u npu
Heb6onbwux memnepamypax. CoomeemcmeeHHO U MaKCUMyM 3Hepauu
u3s1ly4eHUsi makux rnpouyeccoe rnonadaem 6 UHgpakpacHbIU MUKPOBOJTHOBLIU
duana3oH. MHppakpacHoe u3siyyeHue HeeuouMoO OJisi 4es1I08€4YEeCKO20
an1a3a, Ho Moxem O6bimb OOHaPy)XeHO pa3/IuYHbLIMU MMPUeMHUKaMu
mernJsioeo20 U3Jly4YeHUs1 U meM usu UHbIM crnocobom npeobpa3oeaHo &
eudumoe u3obpaxxeHue

TennoeudeHue — 3Mo Hay4YHO-MexXHU4YEeCKoe HaripaeJsieHue, usy4arouiee ghusuvyeckue
OCHO8bI, MemoObI U Npubopsi (mennoesu3opsl), obecneyusaroujue 803MOXHOCMb
HabnroeHusi cnaboHazpembix 06LeKmMoa.



OcHOBHbIe MOHSIMUSI U oripedesieHUs
meopuu u3ny4deHusi. 3akoH Kupxaogha

TennoBbIM N3Ny4YeHUEM Ha3blBAETCSA SNEKTPOMarHMTHoe UanyyeHue,
“cryckaemMoe Ternom 3a CYET ero BHyTPEHHEN 3HEePruu.

N3nyyeHne xapakTepusyeTcs ASIMHOM BOMHbI A 1 YacToTon W. 31!

BENUYUHbI cBA3aHbl: A=2TTCc/W.
[1py N3y4yeHnn 3aKOHOB TEMNOBOIO N3NYy4YEHNA UCMOSb3YIOT MOAENbHYIO
CUCTEMY, B KOTOPOMN  pacnpeneneHne sHeprum mexay Terom u
N3ry4YeHNnemM ocTaeTca HEM3MEHHbLIM AN KaXaoW ANnHbI BOSTHbI (Mn
4YacCTOTbl). Takoe COCTOSHNE CUCTEMbI «TENO — N3Iy4YEHME» Ha3blBaETCS
PaBHOBECHbIM.
OHepreTM4eckon CBETUMOCTLIO Tefla R Ha3biBaeTCs NOTOK 3HEPIUN,
NcnyckaemMbl egUHULEN MOBEPXHOCTU Tesa Mo BCEM HarpaBfieHUsIM.




BBeaem Takme xapakTepUCTUKN N3NYYEHUS, Kak
r (w,T) — ucnyckatenbHas cnocobHOCTL Tena,
a (w,T) — nornowarenbHasi CNOCOBGHOCTL Tena.

B 1860 r. lyctaB Kupxrodp, oanH 13 nepBbIX nccriegoBarteneun TensioBoro
N3Ny4YeHns, Cymesn gokasaTb, YTO OTHOLLEHWE UCNYCKaTESNTbHOM U
nornowartenbHONn cnocobHOCTEN Tena He 3aBUCUT OT ero NPMPOoAbI, a sIBMASeTCA
AN1S BCeX Ten OO4HOW 1 TOM Xe (YyHuBepcanbHOW) oyHKLNEN YacTOTbl U
TemnepaTypbl.

ra = f(w,T)
um  (rfa)1 =(r/a)2 = (r/a)n = f (w,T)

OQHO 13 OCHOBHbIX MOHATUI TEMMOBOrO MU3nyyYeHns — abcontoTHO YepHoe Teno. T.e. Teno,
KOTOpOe MOrnoLaeT BClo, NagatoLlyo Ha HEro 3Hepruk, HU CKOSTbKO SHEPrUN He OTpaXxaer,
a TonbKko uany4yaer. TeopeTnyeckoe 0ObACHEHUE 3aKOHOB U3NyYyeHUs abConTHO YEpPHOro
Tena UMerio orpoMHoOe 3HadeHue B UCTOPUM PU3UKM — UMEHHO OHO MPUBENO K MOHATUIO O




KPHUBLIC 3dBUCHUMOCTH
COMOTHO YEPHOIO TEJIa,

3HepreTuyeckasi CBETMMOCTb
)3pacTaeT C Temrneparypomn.
BenMyeHneM Temneparypsbl
DOTKMUX BOJSTH.

JyHKLUMA YaCTOTbI U
efibHasi cCnocobHOCTb

ona.= f(w,T)



* iccnegoBaHue paBHOBECHOIO TEMOBOIo
N3Ny4YeHnsi U NOUCK yHMBepcaribHOW pyHKummu f(w,
T) BbICTYNMN Ha NepBbIv NnaH B paboTtax
don3umkoB KoHua XIX Beka.

* K aTm nccnegoBaHmMsiM OTHOCATCS paboTbl
CtedraHa n bonbumana, Panes n [)kuHca, BuHa
(knaccuyeckas Teopus n3nyyveHus) u MNnaxka
(kBaHTOBas).

*B 1879 r. Mosedb CtedhaH, OCHOBbIBasICb Ha
9KCMEepPUMEHTAaXx, peLLnn, YTO SHepreTmyeckas
CBETUMOCTb NBOro Tena nponopunoHansHa
4yeTBepTOM cTeneHn Temnepatrypbl. OgHako Yepes
Heckonbko net bonbumaH gokasan, 4YTo 310
yTBEPXAEHME CNpaBeasiMBO TOMbKO ANs
abConTHO YepHbIX Ten. HangeHHasa nmm
3aBMCUMOCTb NOy4Ynna Ha3BaHUA 3aKoHa
CtedgaHa-bonbumaHa.

*Ruyr= _[ f(w,T)'dw =0-T4 ,rpe ©
3KCMnepuMeHTanbLHO HanWgeHHasi KOHCTaHTa.

*0 = 5,670-10-8 (B1/m?*-K)

* Bunnu BuH Hawen 3aBMcnMoCTb TeMneparypsl
abCcontTHO YepHOro Tena OT MakCuMyMa crnekTpa
nanyderus (A max). Okasanocsb, 41O C
NOBbILLIEHEM TeMNepaTypbl Bo3pactaeTt obLas
SHEepPrusa n3nyyYyeHns, a MakCuMym crekTpa
N3ny4yeHns cMmeLLaeTcs B 0brnactb MEHbLUWX ANUH
BOJTH (BbICOKMX YacToT).

* T-A max= const

* (const = 2,898 10 m-K — akcnepumeHTanbHoe
3HayeHwue)

» OTOT 3aKOH Ha3blBalOT 3aKOHOM CMeLLEHUsT BuHa.

BuH Takke 3aHnManca nouckom oyHKLmMn
cnekTpanbHoro pacnpegenenus f(w,T) n Hawen,
4YTO OHa AOMKHA MMETb CreayoLwnii BUA:

f(w,T) = W*F(W/T), rae F — HekoTopasa dyHKUMS
OTHOLLIEHMS 4YacTOThl K TemnepaType. Kak byger
NOKa3aHo HWXe, aTa hopmyna cnpasensimea TOnbKo
Ans 6onbLIMX YaCTOT.

BBegem noHsTME MNOTHOCTM PaBHOBECHOIO
TENnoBOro U3ny4veHns (u), T.e. SHEpPIrun,
NcnycKkaeMowm B JaHHOM MHTepBane 4acTtoT (oT w Ao
w+dw).

du(w,T)=f(w,T) dw

Panen n [xuHc caenanu nonbITKy onpeaenntb
3aBMCUMOCTb NITOTHOCTU U3NYYEHNA U OT W U T,
ncxoas 3 TeopemMbl KNacCU4eCcKom CTaTUCTUKM O
paBHoOpacnpeaeneHnn SHepPrum No CTeneHsm
cBoboabl. OHM NpPeanonoXunu, YTo Ha Kaxxgoe
3NeKTpoMarHnuTHoe KonebaHne NpUxXoamnTcs B
cpeaHem aHeprus, pasHasa KT: kT/2 Ha
anektpuyeckyto U KT/2 Ha marHuTHyto aHepruto
BOJIHbI.

2

OHu mony4nnu: f(O),T) v 4:2C2 KT

OTa hopmMyrna yaoBNeTBOPUTENBLHO CornallaeTca
C 3KCMEPMMEHTOM TOSbKO B 00f1acTn ManbIX YacToT
(MHbpakpacHOM CnekTpe) N pe3Ko pacxXxoanTcs B
yneTpaduonetoBom criektpe. N3 ux popmysbl
cnegosarno, YTo BcrneacTeue TennioobmeHa kaxgoe
Teno AOMKHO OTAaTb BCHO CBOK 3HEPTUIO
N3NYYEHUIO N OXNaanTbCA 4O abCOMTHOrO Hyns.
OTOT BbIBOZ, Oblf1 HAa3BaH ynsTpagunoneToBom
KaTacTpodoMn.



* Kpueble 3aeucumocmu ucryckamesnbHol
o6Hocmu ¢@(A) abconromHo 4yepHo20 mena om:
UHbI 80JIHbI. CrilowHasi Kpueasi nosy4yeHa
DUMEeHMarsibHO, Wmpuxoeas Kpueas nocmpoeHa
pmyrne Panesi-[)kuHca. 3 epaghuka auOHO, 4mo
npu A—0 (w— ) r(w,T)—. o
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- C TOuKM 3peHust Knaccu4eckon Teopumn UsnyyeHns BolBoA cbopmynbl
Panes ,EI,)KI/cha besynpeyeH. I'I03T0|\/|y pacxoxaeHue 3Tou cpoplvlynbl C OMbITOM
yKa3blBarno.Ha CyLLeCTBOBaHNE KakMX-TO 3aKOHOMEPHOCTEN, HECOBMECTUMbIX C
NpeacTaBliEHUS MU KITAaCCUYECKOW (PUSNKN. £ v £ v B <Y
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NHdpakpacHoe nanyyeHne SBndeTcs HU3KO3IHEPreTuYyeckum v angd rrnasa
YyerioBeka HEBUAMMO, MOITOMY OIS €ro U3ydeHus cos3gaHbl crneymarnbHbie
Npubopbl - TENSIOBU30PLI (TEpMOrpadbl), NO3BOASAKOLLNE YIiaBNMUBaTb 3TO
N3ny4yeHne, UIMepPSTb ero N NpeBpaLLaTb €ro B BUANMYIO A4 rrnasa KapTUuHy.
TennoBn3opbl OTHOCATCS K ONTUKO-3NIEKTPOHHBIM Npnbopam naccMBHOro
TMna. B HUX HeBMAMMOE rnasom 4YernoBeka UsryyveHne nepexoaunT B
3JIEKTPUNYECKUIN CUTHATST, KOTOPbLIW NoABEpPraeTcs yCuneHno 1 asToMmaTu4yeckou
obpaboTke, a 3aTemM Npeobpasyercs B BUAMMOE U3o00pakeHne TeNoBOro
nong obbekTa Ans ero Bu3yasribHon 1 Konm4yecTBEHHOW OLEHKM.
[nanasoH MHgpakpacHOro n3ny4yeHusa ennUTca Ha HeCKOSbKO oparMeHTOB

JlnauHa BOJIH (MKM)

Ha3zBanue

0.76-1.5

bamxHee nHppakpacHoe U3TydeHUE

1.5-5.5

KopoTkoBosiHOBOE HH(pakpacHOEe U3TydeHne

5.6-25

JITMHHOBOIHOBOE MH(PPAKPACHOE U3IIyUCHHE

25-100

JanbHee uHdpakpacHOE U3ITYyYCHUE




[lepBble TENNOBU3NOHHbIE CUCTEMBbI ObINM CO34aHbI
B koHUe 30-x rr. 20 B. U 4aCTUYHO MNPUMEHSNUCL B
nepuoa 2-u MMPOBOW BOWHbI ANSi ODHapYy>XXeHUA BOEHHbIX W
NPOMBbILLMEHHbLIX OOBLEKTOB.
O6wmn NnpuHUMN YCTPOUCTBA BCEX TEMSIOBM30POB
creayroLwmn:

[




i I

TennoeudeHue HaWJIo NPuUMeHeHuUe 80 MHO2UX chepax Yyesroeeqyeckol dessmenibHocmu. Hanpumep,
menJsioeuU30pbI MPUMEHSIIOMCSI 8 UeJisix 60eHHOU pa3eedKu U oxpaHbl 06bekmos. B py4yHOU mensio8u3uoHHbI
HOYHOU eu3um 4Yesloeeka MOXXHO yeudemb 8 NMoJIHOU memMHome Ha paccmosiHuu 300 M. O6beKkmbl 06bIYHOU
60€eHHOU MeXHUKU 8UOHbI Ha paccmosiHuu 2-3 kM. Ha ce2o00HsiwHUl 0eHb c030aHbl sudeoKamepbl 0aHHO20
MUKPOB0JIH08020 duana3oHa ¢ 8bI8000M U306pakeHuUs1 Ha 3KpaH KOMMNboMepa, 4YyecmeumesibHOCMbH
(paspewaemoli cnocob6HOCMbIO pa3HUUbI meMnepamyp omaoesibHbIX y4acmMKoe MNoe8epxHOCMuU) 8 HECKOJIbKO
combix 2gpadyca. dmo 3Ha4yum, Ymo ecJsiu 8bl Npu exode 8 C80I0 MnapadHyI0 835/IUCL 3a PyYKy deepu, Ymobbi
OMKpbIMb €e, Mo eaw mensioeol omne4amok 6ydem audeH Ha amoU py4YKe uesbix nondaca. [axe doma npu
8bIK/TIOYEeHHOM ceeme bl 6ydeme ceemumb Kak Masik 0axxe Yyepe3 3aHaeecKy. B Mempo MOXXHO CrOKOUHO
omnu4yums sirodell, Komopbie MOJIbLKO 4Ymo eowsiu. A Ha/lu4yue HaCMOPKa y Yesloeeka U 3aHUMaJICsl Jiu OH
4YyeM-HUGYyOb UHMepecHbIM 00 3M020 MOXHO Habsirodamb Ha paccmosiHUU 8 HECKOJIbKO comeH mempos. O
pacno3HaeaHuUu HeOa8HO 8bIKJIIOYEHHOU MawuHbl UTU O MOM, KMo U Ko20a cudesi Ha OaHHOM Kpecrie Oaxe
Heye20 U 2080pPUMb.

lMepcnekmueHO ucnosib308aHUe Merns08u30poe OJisi HaxoXX0eHus1 0eghekmoe 8 pa3slIudHbIX
ycmaHoekax. EcmecmeeHHO, ko20a 8 KakolU-HubyOb ycmaHo8Ke usiu y3ne Habnodaemcsi noebiuieHue unu
MOHUXXeHUe mensioebiOesieHuUsl Mpu KakoM-HUbyOb npouecce 8 Mecmax, 20e 3mo2o He OOJIKHO 6bImb, unu
mennoebidesieHue (mensionozaoujeHue) 8 NoGO6HbIX y3/1ax CU/IbHO pa3jiud4aemcsi, mo Hernosla0Ky MOXHO
ceoespeMeHHO ucnpasumb. MHo20a Hekomopbie degheKmbl MOXXHO 3aMemumb MOJILKO C MOMOWbHO
mennoeu3opa. Hanpumep, Ha MOcmMax U MsiKeJibIX ONMOPHbIX KOHCMPYKUUSIX MPU cmapeHuu Memarnna unau
Hepac4YemHbix Oeghopmayusix Ha4uHaem ebidensimbcsi 60nbwe aHepauu, 4eM AosmkHo. lNosienssemcs
803MOXXHOCMb QuazHOCMuUpoeamb COCMOsIHUe 06beKkma, He Hapyuwasl e20 U4eslocmHocmu, Xxomsi Mo2ym
803HUKHYMb MpyOHOCMU, C8si3aHHbIe C He 04YEeHb 8bICOKOU MOYHOCMbLIO, 8bI386AHHOU MPOMEXYMOYHbIMU
KOHCMPYKUUsiMU.

Takum o6pa3omM, mensio8U30pP MOXHO UCIMOJ/Ib308aMb KaK orepamueHbill u, noxanyl,
eOduHCcmMeeHHbIU KOHmMpoJsiiep cocmosiHusi 6e3onacHocmu MHo2ux o6bLeKmoe u npedomepaw,amb
kamacmpodsbl. [lposepka hyHKYyUOHUpPOBaHUsi ObIMOX0008, 8eHMUISIYUU, MPOYEeCcco8 merJsio- u

MaccoobmMmeHa, ammMocqhepHbIX sieJIeHUll CmaHo8UMbLCSsI Ha NopsiOKu yO0obHee, npoue, UHghopMamueHee.
Lllupokoe npumMeHeHue mernsioeudeHUe HawJso 8 MeduyuHe.




IpHidencHme TennosKaeks B Memy

B cospemeHHOU meduyuHe merioeu3uoHHoe obcriedosaHue rnpeocmasrissem MOWHbIU
duazHocmu4yeckul mMemoo, NMo380sAWUU 8bIS8NSIMb maKue rnamosio2uu, Komopakle rs0xo
rnoddaromcsi KOHmMPOoIIo Opyaumu criocobamu. Ternosu3uoHHoe obceriedogaHue criyxum Oris
Ouaz2HOCMUKU Ha paHHUX cmadusix (00 peHmMaeHo102U4YeCKUX MposierieHuUl, a 8 HEKOMOoPbIX
cry4asix 3a0os1eo 00 rnosierieHus xasnob 6orbHo20) criedyrowux 3abonegaHul: socrianeHue u
Or1yX0Js1U MOJIOYHbIX XKerle3, op2aHo8 sUHeKoro2u4deckou cgbepnl, Koxu, numaeoysrnos, JIOP-
3aboriegaHusi, NopaxxeHuUsi HepPBo8 U cocyd08 KOHeYHoCcmel, 8apUKO3HOE pacliupeHUe 8€H;
gocrasiumersibHble 3aboriesaHus XesyO00YHO-KULWEYHO20 mpakma, rnevyeHu, rno4yek; oCmeoxoHopo3s U
OryxoJsiu rno38oHo4YHUKa. Kak abcortomHo 6e38pedHsbIl rpubop merosu3op 3¢hheKmueHoO
rnpuMeHsiemcsi 8 akyuepcmee u neduampuu.

Y 300posozo yeriogeka pacripederieHue memrepamyp CUMMeMpPUYHO
omHocumersibHO cpedHel NuHUU merna. HapyweHue amoul cuMmmempuu U Cry>um OCHOBHbIM
Kpumepuem mersiogu3uoHHoU duazHocmuku 3aboneeaHud. 1o yyacmkam meria ¢ aHoOMalslbHO

8bICOKOU UsIU HU3KOU memrepamypou MOXHO pacrio3Hams cumrnmomsi boree 150 6onesHel Ha
cambIX paHHUX cmaodusiX UX 803HUKHOBEHUS.

Tepmoepapusi — memod pyHKUUOHaribHoU Oua2HOCMUKU, OCHO8aHHbIU Ha
peaucmpauyuu UHpakpacHo20 U3fyHeHUs 4erioee4ecko20 mersa, rporopyuoHaibHo20 e20
memnepamype. PacrnipedeneHue U UHMEHCUBHOCMb MEeri08020 U3/1y4YeHUsI 8 HOpMeE
onpedernsamcss 0cObeHHOCMbIO (hu3UOI02UYECKUX MPOUECCO8, MPOUCX00AWUX 8 OopaaHu3Me, 8
4YacmHOCMU KakK 8 MOB8ePXHOCMHbIX, makK U 8 a5lybokux opeaHax. Pa3nuyHble namoroaudeckue
COCMOSIHUSI Xapakmepu3yrmcsi mepmoacumMmempuel U HaaudueMm memrepamypHO20
egpadueHma mMex0y 30HOU Mo8bILUEHHO20 UsIU MOHUXEHHO20 U3/TyYeHUs1 U CUMMEMPUYHbIM
y4acmkoM mesia, 4mo ompaxaemcsi Ha mepmozpaghudeckol KapmuHe. Imom hakm umeem
HeMarosaxHoe duasHOCMuU4YecKoe U Mpo2HOCMUYeCKoe 3HadeHue, 0 4YeM ceudemeribcmayrom
MHO204YUCIIEHHbIE KITUHUYEeCKUe uccriedo8aHUs.



BbiOernsitom 08a 0CHOBHbIX suda
mepmozpacuu:

1.KoHmakmmHasi xornecmepudyeckas
mepmozpaghusi.

2. Tenemepmozpaghus

Tennemepmozpacghusi ocHoeaHa Ha npeobpaszoeaHuu
UHGbpaKpacHO20 uU3Jly4eHuUs meJsia YesioeeKka e a/leKmpuyeckull cu2Hasl, Komopbil eu3yasiusupyemcs Ha
3KpaHe menogu3opa.

KonmakmHas xonecmepu4yeckasi mepmMmoz2paghusi onupaemcsi Ha onmu4eckue ceolicmea
XxoJjiecmepu4ecKkux XUOKUX Kpucmasioe, Komopbie posiesiIsikomcs U3MEeHeHUeM OKPacku 8 padyXHble
ysema rnpu HaHeceHUU ux Ha mepmoussny4varoujue noeepxHocmu. Haubosee xonoOHLIM y4acmkam
coomeemcmeyem KpacHbIl yeem, Haubosiee 20psiHUM—cUHuUl. HaHeceHHblIe Ha KOXy KOMMmo3uuuu
XXUOKUX KpucmaJssoe, obnadasi mepmoyyecmeumesibHocmbio 6 npedenax 0.001 C, peazupyrom Ha
mensiogolU rMOmMoOK rnymem repecmpolKu MOJIeKYISIPHOU CMpYyKmMyphbl.

lMocne paccmompeHusi pa3nu4YyHbIX Memodoe mersioeudeHUs1 ecmaem 80rpoc o crnocobax
uUHmMepnpemayuu mepmozpaguqdeckoz2o uzobpaxeHusi. Cyuwecmeyrom eu3syasibHbllU U KOTU4E€CMEEHHbIU
crnocobbl OUeHKU mensi08U3UOHHOU KapmUuHbI.

Bu3yanbHasi (kayecmeeHHasi) OueHKka mepmozpadghuu rnoseosissem onpeodesiump PacrosioKeHue,
pa3mepsbi, hopMy U cmpyKmypy o4a208 MnoebiWeHHO20 U3Jly4YeHUsl, a makKxe opueHmupoeo4YHO oueHusamb
eesluquUHy UHdppakpacHoul paduauyuu. OOHakKo npu eu3lyasibHOU OUeHKe HE8O03MOXXHO MOYHOEe U3MepeHue
memnepamypbl. Kpome mozo, caMm nodbem kKaxyuwelcs memrnepamypbl 8 mepmMmozpaghe oka3bieaemcsi
3asuUcUMbIM OM CKOPOCMU pa3eepmkKu U 8esIUNUHbI Nosisi. 3ampyOHeHUs1 05151 KITUHUYeCKOU OUeHKU
pe3ynbmamoe mepmMozpaghuu 3aKsIroHaromcsi 8 moM, 4mo nodbemM memrnepamypbi Ha He60/1bWOM 10
niowjadu y4acmke oka3bleaemcsi Masio3aMemHbIM. B pesynbmame He60/1bwoOU no pasmepam
namoJsio2u4eckuli o4a2 MoXkem He O6HapyKueamhbCsi.

Paduomempu4eckuli no0xo0 eecbMa nepcriekmueeH. OH npednonazaem ucrnosib308aHue
camMoUl coepeMeHHOU MEeXHUKU U MOXkem Halimu rnpuMeHeHue 075 rnpoeedeHusi Maccogo20
npogunakmu4yecko2o obcnedoeaHusi, NONy4eHUsT KOJIU4eCMEEeHHOU UHghopMayuu o namosio2u4yecKux
npoueccax 8 uccsiedyemMbix y4acmkax, a makxe 0ssi oueHku 3ghghekmusHocmu mepmozpadghuu.



He0TOpHe MMNEAEAHR TETORASMOHHBI YCTROICTR B TDOHBILTEHHOCT

HedTerasoBbin

QHepreTmka
KOMMNJ1EeKC
Xumuyeckag
NPOMBbILLMEHHOCTb MatumHocTpoeHve
npoBepKa TepMETUMHOCTU U *  KOHTPOMb MOALUMMHMKOB, 3ybuaTbix nepenay,
M30MALUN eMKOCTEeN - Ans - Banos, MydT U T. 4.
XPaHEeHWA PasfnnyHbIX XUOKOCTEN U . obHapy>xeHne HecoCHOCTM 0bopyaoBaHUs
R «  KOHTPOMb TeMrnepaTypHbIX PEXMMOB CBapKM

= TepMOSHaCTI/I‘—IeCKVIﬂ aHarina Hal'lpﬂ)KeHVIVl

ABTOMOOUNbHAs MPOMBILLNIEHHOCTb

*  NPOEKTUPOBaHWE KIUMaTU4ECKUX CUCTEM aBTOMODBUNS

. KOHTPOMb 3a YNbTPa3BYKOBOW CBApKOW amMopTM3aToOpoB

*  paspaboTka M npoBepka AUCKOBbIX TOPMO3OB

*  KOHTPOSfb Tensio0OMeHHbIX NPOLECCOB B paguatopax, ABuratendx U BbIXSOMHbIX CUCTeMax



TennoesudeHue si85155€MCS caMbIiM 6bICMPBLIM U MPOCMbIM
crnoco6om 0Osisi O6HapyXeHUs1 B03MOXKHbIX
HeucnpasHocmel, NPUMeHsIeMbIM 8 rnpogusiaKmu4eCKoM
mexo6cyxueaHuu nPoOMbIWIIeHHO20 060pydoeaHusl,
ynpaeJsieHuu npeonpusmusiMu, MOHUMOPUH2€e
npou3eo0cMmMeeHHbIX MPouec

TeancpaTy pHuLi PeXUM M0 THHHH A

mennoeudeHue no3eosisiem ebIsieISIMb PaHHee A
nopaxeHue cocydoe , \
: | a2
D O M0 MWD DA 2D WM M I3 S

Temnepatypa, C°
8288 88 898

o

TennosudeHue umeem WUpPOKY obacmb NPUMEHEHUS 8 :
eudeoHabirodeHuu, NPoMbIwIIeHHOU 6e3onacHocmu, mpacropmHou
6e3onacHocmu, noxapHot 6e3onacHocmu, a makxe Ossi:
npasooxpaHumesibHbIX op2aHoe, OJis1 CJ1y6 obwecmeeHHOU

Tennnosu3op




Cnackoo 3a BHUMaHKe




