JIEKIIISA 4
Poznin 1. Teopetnyni oCHOBH BUMIipIOBaHb Ta BUMIPIOBAJIbHI 3ac00U

Tema 1.2: 3aco0u BUMIpIOBAIBHOI TEXHIKH

Jleknist 4. Cy4yacHi TexHiuHi 32ac00M HAYKOBMX J0CJIi/KEHb

y rajysi noxe:xHoi 0e3nexu

IL1an
1. llpunaau 1Jis1 BUMIPIOBAHHSI TEMIIEPATYPH.

2. Ilpunaau nJisi BUMIPIOBaHHSA TEIJIOBOI0 MOTOKY.

1. Hpwiaam 1Jisi BUMipIOBaHHS TeMIIepaTypH.

Temnepamypor Ha3UBAIOTh BEJIMYMHY, IO XapaKTEPU3ye TETUIOBHMA CTaH
Tina. BIanmoBigHO [0 KIHETUYHOI Teopli TeMIepaTrypy BH3HA4alOTh K MIpy
KIHETUYHOI €Heprii MOCTyHNaJlbHOTO PYXy MOJIEKYJ. 3BIJICH TeMIIepaTyporo
HA3MBAaIOTh YMOBHY CTAaTUCTHUYHY BEJIWYUHY, MPSMO MPOIMOPIIHHY CEepPEaHbOI
KIHETUYHOI €HepTii MOJIEKYJ TiJa.

Tenno € eHepria, oOyMOBJIEHA PI3HUICIO TEMIEpPATyp MK TUIOM YH
CHUCTEMOIO 1 HABKOJIMIIIHIM CEPEOBHUIIIEM.

besnocepennbo Temmneparypy BUMIpATH HEMOXUUBO. [Ipo 1i 3MiHYy Cynarth
0 3MiH1 1HIIKX (PI3UYHUX BIACTUBOCTEH TUI (00'€MY, TUCKY, €JIEKTPUYHOTO OTIOPY,
IHTEHCUBHOCTI BUIIPOMIHIOBaHHS Ta 1H.), MOB'SI3aHUX 3 TEMIIEPATYpPOIO NMEBHUMU
3aKOHOMIpPHOCTSIMU. TOMy MeTOIM BHUMIPIOBAaHHS TEMIEPATypu € TO CYyTi
METOJIJaMU BUMiPIOBAaHHS 3a3HAUYEHUX BHIIE TEPMOMETPUIHHUX BIACTUBOCTEH.

Knacugixayia npunadie ona eumiprosannn memnepamypu. llpunanu nns
BUMIPIOBAHHS TEMIEPATYPH PO3AUISIIOTHCS 3aJIKHO BiJl BAKOPHUCTOBYBAHUX HUMU

(G13MYHKUX BIACTUBOCTEH PEUOBMH HA HACTYIIHI TPYIIH 3 11al1a30HOM MMOKa3aHb:



o Tepmomerpu posmmpenss (-190...+650°C) 3acHoBaH1 Ha BIACTUBOCTI
TiJ1 3MIHIOBATH IIiJT JI€I0 TEMIIEPATYPH CBild 00’ €M.

e Manomerpuuni  Tepmomerpu  (-160...+600°C) mpaiooTh 3a
IPUHIIUIIOM 3MIHH THCKY pIIMHHM, Trazy abo mapu 3 pIIWHOI B
3aMKHyTOMY 00’€Mi TTpH HarpiBaHHi a00 OXOJIOKEHHI IIMX PEYOBHH.

e Tepmomerpu omopy (-200...+650°C) 3acHOBaHI Ha BJIACTHUBOCTI
MeTaJIeBUX ITPOBITHUKIB 3MIHIOBATH 3aJICKHO BijJ HarpiBaHHS iXHIM
CJIEKTPUYHHIA OTIp.

o Tepmoenexktpuuni Tepmomerpu (-50...+1800°C) mnoOynoBaHi Ha
BJIACTUBOCTI P13HOPIIHUX METATIB 1 CIUIaBIB YTBOPIOBATH B Mapi (cmai)
TEPMOEJIEKTPOPYIIIIHY CHITY, L0 3aJICKUTh B/l TEMIIEPATypH CHAIO.

e [lipomerpu (-30...+6000°C) npaioroTh 3a MPUHLIKIIOM BUMIPIOBAHHS
BUIIPOMIHIOBAHOI HArpiTUMH TUIaMHU €HEpTrii, M0 3aJIeKUTh BiJl
TEMIIEpaTypH LUX TiI.

Tepmomempu po3wupenns. DizuuHa BIACTUBICTH T 3MIHIOBATH CBiif
00’€M 3aJie)KHO BiJ HarpiBaHHS HIMPOKO BUKOPUCTOBYETHCS JJII BUMIPIOBAHHS
temrepaTypu. Ha 11bOMy NpuHUMII 3aCHOBAaHUW MPUCTPIN PIAMHHUX CKJISHUX 1
JTUIATOMETPUYHUX TEPMOMETPIB, K1 3'SBHIIMCS YK€ JTABHO 1 TMOCTYXKWIU IS
CTBOPEHHSI MEPITUX TEMITEPATYPHUX IIKAJ.

B pimuHHuUX TepMomeTpax, NOOyAOBaHMX Ha MPUHUUIL TEMJIOBOrO
pPO3IIMPEHHS] PIAMHK B  CKISHOMY pe3epByapi, SK poOodi pEUuOBHUHU
BUKOPUCTOBYIOTHCSA PTYTh 1 OpPraHiuHi PIAMHU — E€TUJIOBUM CHUPT, TOJIYOJ 1 1H.
HaiiGinpmr mmpoke 3acTOCYBaHHSI OACpIKadM PTYTHI TEPMOMETPH, IO MAIOTh Y
MOPIBHSHHI 3 TEPMOMETPAMH, 3alIOBHEHWMH OPTaHIYHWMH pPIiAWHAMH, 1CTOTHI
nepeBaru: BEJUKHHA Jiama30H BHUMIPIOBAHHS TEMIIEPATypH, TMPU SKOMY PTYTh
3QIIUIIAETBCS  PIAKOI, HE3MOUYCHHS CKJIa PTYTTIO, MOXJIHMBICTH 3alOBHEHHS
TEPMOMETPA XIMIYHO YUCTOIO PTYTTIO YEPE3 JIETKICTh 1i OJIepKAHHS Ta 1H.

TepMoMeTpu 3 OpraHiuHUMH PIAMHAMU 3A€O0UIBIIOTO MPUIATHI JIUIIE IS



BHUMIPIOBAHHS HU3bKHUX Temmepatyp y mexax 10 100°C.

Hunamomempuuni mepmomempu. JIo IMIATOMETPUYHUX TEPMOMETPIB
BIIHOCSITBCS CTPYOKHEBI 1 IJIACTUHYACTHM (OIMETaIYHUM) TEPMOMETPH, i SKUX
3aCHOBAHE Ha BIJHOCHOMY MOJOBXKEHHI M1l BILTMBOM TEMIIEPATypU JABOX TBEPAMX
T1J1, IO MAIOTh P13HI TEMIIEPATYpHI KOSPIIIEHTH JIIHIHHOTO PO3IITUPEHHS.

CrpwxHeBui TepMomMeTp (puc.l, a) Mae 3aKpUTy 3 OJHOTO KiHIIA TPYOKy 1,
IO TIOMIIIY€ETHCS Y BUMIPIOBAJIbHE CEPEAOBUINE 1 BUTOTOBJICHY 3 Marepiaity 3
OLTBIIUM KOE(ILIEHTOM JIHIHHOTO PO3IIUPEHHS. Y TPYOKY BCTABJICHHUMN CTPUKEHb
2, 1110 IPUTHCKAETHCS 10 il AHA BaXeseM 3, 3’€JHaHUM 13 IpykuHO0 4. CTpHKEeHb
BUTOTOBJICHUW 3 Marepiajgy 3 MalluM Koe(iuieHToM po3mupeHHs. [lpu 3miHi
TEMIEPATYpU TPyOKa 3MIHIOE CBOIO JIOBXKHHY, L0 NMPUBOJIUTH A0 NMEPEMILIEHHS B
HI{ CTPWXKHS, 110 30epirae Maike MOCTIHHI PO3MIPH 1 3'€JHAHOrO 3a JOMOMOIOIO

BakeJs 3 13 BKA31BHOIO CTPIIKOIO MIPHIIALTY.

. ]
5———

Pucynox 1 - JlunmatomeTpuyHi TEpMOMETpPH: a — CTPUKHEBUH; O —

JIACTUHYACTHIM.

[Tnactunvactuii Tepmometp (puc.l, 6) ckiamaeTbcs i3 ABOX BUTHYTHX 1
CHasHUX MiX CO0O0IO IO Kpasx METaJCBUX CMYKOK, 3 IKHX CMY)XKa | Ma€e BeTUKHMA
KOe(DIIIEHT JTIHIHHOTO PO3IIUPEHHS, a CMYyXkKa 2 — manuii. OTprMaHa MIacTHHKA
MIHSI€ 3aJIe)KHO B1Jl TEMIIEpaTypH CTYIiHb CBOTO BHUTMHY, BEJIMYHHA SIKOTO 32
JIOTIOMOTOI0 TATH 3, Baxkess 4 1 3'€lHaHOi 3 HUM CTPUIKM BKA3yEThCA IO IIKAII
npwiany. [Ipu 30uTbIIIeHH] TeMIepaTypy TJIACTHHKA BUTHHAETHCS YOIK MeTally 3

MEHIIIUM KOe(DII[IEHTOM JIHIHHOTO PO3IIUPEHHS.



JlunaToMeTpu4HI TEPMOMETPU HE OJEp>KalM MOLIMPEHHS $K CaMOCTIiHHI
MpWIaad, a BUKOPHCTOBYIOTHCS TOJOBHUM YHHOM SK YYTJIMBI €IEMECHTH B
curHamizatopax Ttemneparypu. Kpim Toro, IjiacTUHYacTi TEPMOMETPU 1HOII
3aCTOCOBYIOTBCS /ISl KOMIIEHCALlli BIUTMBY 3MIHHOT TeMIIEpaTypH HAaBKOJIHUIIHBOTO
MOBITPS HA MOKAa3aHHS 1HIIUX MPUIAAIB, Y K1 BOHU BOYIOBYIOTHCS.

Manomempuuni  mepmomempu. Jlis MaHOMETPUYHUX TEPMOMETPIB
3aCHOBAaHA Ha 3aJIKHOCTI TUCKY PILAMHM, ra3y ado mapu 3 PiIMHOIO B 3aMKHYTOMY
o0’emi  (TepMocucTeMi) BI ~ TeMIeparypu. 3a3Hau€HI TEPMOMETPU €
MIPOMHCIIOBUMH 1110 TIOKA3yIOTh 1 CAMOIMMCHUMU TPUJIaAaMH, TPU3HAYCHUMHA IS
BUMIpIOBaHHs TeMieparypu B aianazoHi g0 600°C. 3anexHo Bifg podouoi
PEYOBHUHHU, SIKa BUKOPUCTOBYETHCS B TEPMOCHCTEMI, MAHOMETPUYHI TEPMOMETPHU
PO3AUISIIOTECSA Ha ra3oBl, PIAWHHI 1 KOHJEHCAIWHI (MalOTh SIK poOOYy PEUYOBHUHY
OpraHivHi pITUHU 3 HU3bKOIO TEMIIEPATyPOIO KUIIHHS: XJIOPUCTUI METHII, alleTOH 1
dbpeon). Bubip po6o4oi pe4OBHHN BUKOHYETHCS BUXOASYH 13 3a/IaHOTO Jlialla30Hy
MOKa3aHb 1 YMOB BUMIPIOBAHHS.

Cxema MaHOMETPUYHOTO TEPMOMETPA, 10 MTOKA3YE, IPUBEJEHA HA PUC.2.
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Pucynox 2 - Cxema MaHOMETPUYHOT'O TEPMOMETPA, III0 TTOKA3y€

Tepmocuctema mpunany, 3aoBHEHA POOOUYOI0 PEUOBHHOIO, CKIIATAETHCS 3
TepMoOaoHy 1, 0 3aHYPIOETHCS Y BUMIPIOBAJIBLHE CEPEOBUIIE, MAHOMETPHUYHOT

TpyOUacToi MpyXUHU 2, MO i€ 32 AOMOMOTOIO0 TATH 3 Ha BKa3iBHY CTPUIKY 4, 1



Kamisipa 5, o 3'eIHy€ NPy UHY 3 TEPMOOATIOHOM.

TepmoOanoH sBisie 0000 MeTaneBy TPyOKy, 3aKpHUTY 3 OJHOTO KiHIIA, a 3
1HIIOTO 3'€IHAHY 3 KaNlIspoM. 3a JI0MOMOT0I0 3HIMHOTO IITyIepa 6 3 pi3b0JIeHHAM
1 CaJIBbHUKOM TEPMOOAJIOH YCTAaHOBIIOETHCS B TpyOOIlpoBomax, Oakax 1 T.II.
MoxnuBa ycTaHOBKa Horo 1 y 3axucHIW Tiib3i. [Ipu HarpiBanHi TepmoOasioHa
30UIBIICHHS! THUCKY pOOOY0i PEYOBHMHHU IEPEA€ThCs Yepe3 Kamsip TpyOdacTii
OPYXHUHI 1 TPUBOJUTH 0 PO3KPYUYBaHHS OCTaHHBOI TOTH, MOKHU Jil0Ye Ha Hel
3YCUJIISI, TIPOTOPIIiiHE PI3HUIIl TUCKIB y CHUCTEMi 1 HAaBKOJMIIHIM TOBITPI, HE
3pIBHOBAKUTHCS CHIIOKO ii MPYKHO1 AedopMaliii.

Tepmoenexmpuuni mepmomempu. Jlisi TEpMOEIEKTPUYHUX TEPMOMETPIB
3aCHOBaHA Ha BJIACTHBOCTI METAJIB 1 CIUIaBiB CTBOPIOBATH TEPMOEICKTPOPYIIIHHY
cuny (tepmo-EPC), mo 3amexuTs BII TeMIeparypu Micls 3'eqHaHHs (cHaro)
KIHI[IB JBOX PI3HOPIHUX TIPOBIHUKIB (TEPMOEIEKTPO/IIB), IO YTBOPIOIOTH
YyTJIIMBUM €JIEMEHT TEPMOMETpa — TepMonapy. Marouu y cBOEMY pO3NOPSIKEHHI
3akoH 3MiHU TepMo-EPC TepMomerpa Bii TemMneparyp 1 BU3HAYAIOUM 3HAYEHHS
Tepmo-EPC enexTpoBuMiprOBaIbHUM MPUIIAIOM, MOKHA 3HAWTH IITyKaHE 3HAYEHHS
TEMIIepaTypy B MiCIli BAMIPIOBaHHS.

TepMoeneKTpUYHUN TEPMOMETpP, IO CKIAAAETHCA 13 JIBOX CHAsIHUX 1
130JJbOBAHUX 10 JIOBXKHHI TEPMOEJIEKTPOJIIB, 3aXMCHOTO YOXJia 1 TOJIOBKH 13
3aTHCKaYaMM ISl MIJAKJIIOYEHHs CIOJIYYHOI JIiHIi, € MEPBUHHUM BHUMIPIOBAILHUM
nepeTBoproBadeM. Sk BTOPUHHI MPUIAIH, 10 MPALIOIOTh 13 TEPMOEICKTPUUYHUMU
TEPMOMETPAMH,  3aCTOCOBYIOTHCSI ~ MAarHiTOCJIEKTPUYHI  MUTIBOJIBTMETPU 1
MOTEHIIIOMETPH.

TepMoeneKkTpuuHi TEPMOMETPH IIMPOKO 3aCTOCOBYIOTHCS B €HEPreTUYHUX
YCTaHOBKax J/Jii BUMIPIOBAHHS TEMIIEpATypH IEpPErpiToi mapu, IMMOBHUX Ta3iB,
MeTany Tpyd koTioarperaTiB i1 T.0. [I03UTUBHUME BIACTHUBOCTSIMU iX €. BEIUKUUN
Jlana3oH BUMIPIOBAHHS, BICOKAa YyTJIMBICTh, HE3HAUYHA 1HEPIIHHICTD, BIJICYTHICTD
CTOPOHHBOTO JIKEpEa eEKTPUYHOTO CTPYMY 1 JIETKICTh 3A1MCHEHHS! AUCTAHIIHHOT

nepeaadi moka3aHb.



Jns  oxepxaHHS TIOPIBHAHO BUCOKMX 3HaueHb TepmMo-EPC  Bubip
TEPMOCIICKTPOIIB TPOBOAUTHCS TaKUM YHHOM, 1100 Yy mapi i3 IUIATHHOIO OJIUH 3
HUX CTBOPIOBAB MO3UTHBHY, a iHIIMI HeraTuBHY Tepmo-EPC.

TepMoenekTpuuHi TEPMOMETPH, IO OJCpPKAIU MPAKTHUYHE 3aCTOCYBaHHS,
PO3IUIAIOTECS IO MarepiajlaM TEepPMOEJIEKTPOAIB Ha JIB1 TPYIH: 31 OJaropoJaHuX
(TutaTuHA, TIIATHHOPOIiK) 1 HeOJAaropoJHUX METaJlIB a00 CILIaBIB (XpOM-aTFOMEIb,
Xpomenb-konenoBud  cmiaB).  Tepmomerpu tumie  TIINT 1 TIP i3
TEPMOEIIEKTPOAaMH 13 OJIArOPOHUX METAJIIB 1 CIIJIaBIB 3aCTOCOBYIOTHCSI TOJIOBHUM
YUHOM JiJIsl BUMiptoBaHHsl Temneparypu Buuie 1000°C, ToMy 110 BOHM MaroTh
BEJIMKY TEPMOCTINKICTh. He3Bakaroun Ha BIAHOCHO Majll 3HAYEHHS IO PO3BUBAE
tepmo-EPC  tepmomerpu  Tumy  TIIII  3aBasiku  BUHSATKOBIM  CTanoCTi
TEPMOEJIEKTPUYHUX BIACTUBOCTEH 1 BETUKOMY Jiana30Hy BUMIPIOBAHHS OJIep Kallv
IIMPOKE MONTUPEHHS TOJIOBHUM YHHOM SIK J1aOOpaTOpHIi, 3pa3KOB1 1 €TaJIOHHI.

Bunyckatotbest oguHapHi (3 OJHUM YYTIUBUM €JIEMEHTOM) 1 MOABINHI (13
JBOMa YYTJIMBUMH €JIEMEHTAMU) TEPMOEIEKTPUYHI TEPMOMETPH PI13HUX THIIIB.

[ToaBiiHI TEPMOMETPHU 3aCTOCOBYIOTHCS JUIsl BUMIPIOBAHHSA TEMIIEpaTypu B
TOMY CaMOMY MICIli OJJHOYaCHO JBOMAa BTOPUHHHUMH NPUIIAJTAMH, YCTAHOBICHUMU
B PI3HUX TYHKTaX CIOCTEPEKCHHS. BOHM MICTATh JBa OJHAKOBHX YYTIMBUX
€JIEMEHTH, 3’€/IHaHUX Y 3arajbHi apMarypu. TepMOeneKTpoan 130JIbOBaHUIN OJIHE
B1JI OJTHOTO 1 3HAXOJIATHCS Y 3aXUCHOMY YOXJII.

Ha puc.3 nokazanuii ycrpiii tepmomerpa tumy TIIII. TepmoenexTpoau, o
YTBOPIOIOTH poOouMid KiHenp (cmaif) 1, 130Jb0BaHl MO JIOBXKWHI MOPLEISIHOBUMU
TpyOkamu 2 1 3 1 MOMIILIEHI B 3aXUCHUHN 4OXOJ 4, po3paxoBaHUl Ha aTMOC(EpHHIA
TUCK. Jlmst momaHHS 4YOXJy JOJAaTKOBOI MIIIHOCTI HEpoOoua dYacTHHA HOTO
BCTaBJICHA B CTaJeBy TPYOKy 5. 3a JOMOMOTror0 CTaleBUX BTYJIOK 6 1 7 3aXuCHUM
YOXOJl 3'€lHaHUN 3 KOpIycoM &, y SKOMY 3akpiljieHi JBa 3aTuckadi 9 13
OPUMAsHUMU J0 HUX TEPMOEJEKTpoAamu, yiiuibHeHuMu mactukor 10. Kopmyc

3aKPUTHUM 3HIMHOIO KpUILIKOIO 11 Ha pi3b0JIEHH], YIIUTBHEHUM MPOKIaaAKoro 12.



Pucynok 3 - Tepmoenekrpuunuii repmomerp tumy TIIIT (A) uTXA (B)

JUist yBeIeHHSI B KOPITYC 30BHIMIHIX CHOJYYHUX MPOBOMAIB CIIYKUTh IITYIIEP
13 3 yurnsHenHsM 14. Ha moBepxHi 3akpimjieHa MeTajneBa Tabnuuka 15, Ha ki
3a3HAYCHI: THUI TEPMOMETpa, OMYCKAEMUN THCK 1 KIHIIEBY TEMIIEpaTypy
BUMIPIOBAHOTO CEPENIOBUINA, MaTepiajl 3aXMCHOTO 4YOXJIa, JlaTa BUTOTOBJICHHS
TEpMOMETpa 1 MapKa MiAMPUEMCTBA-BUPOOHHUKA.

Ha TouHiCT, BUMIPIOBaHHS TEPMOCICKTPHYHUM TEPMOMETPOM BEIUKHMA
BIUTUB POOJATH CHOCIO YCTAaHOBKM 1 TMPaBUJIBHICTH TMPOBEACHHS TMEPEBIPKU
TEPMOMETPa 1 BTOPUHHOTO MPHUIIAIy.

OgauM 3 OCHOBHMX BHMOT, SIKI PEKOMEHAYIOThCS TIPH YCTaHOBII
TEPMOECIIEKTPUYHOTO TEPMOMETPA, € JOCSITHEHHSI MIHIMAJILHOTO BUTOKY TeIUIa 1O
Woro apmarypax. s 1BOro TEPMOMETP MOXJIMBO TIJIMOIIE 3aHYpPIOIOTH Y
BUMIPIOBAJIbHE CEPENIOBUIIE, [0 MPUBOJIUTH J0 30UIBIICHHS TEIUIOCTIpUAMAaroUin
MOBEPXHI, 1 PO3TAIIOBYETHCS B MICIAX 3 BEIUKOI IMIBUAKICTIO MOTOKY, IO
MOJTIMNIITYE YMOBH TE€TJIOOOMIHY.

Tepmomempu onopy. Jlns BUMIPDIOBaHHS  TEMIEpPAaTypu  HIUPOKE
3aCTOCYBaHHS OTPUMaJM TEPMOMETPHU ONOpY, i SKUX 3aCHOBAHA Ha 3MiHI
CJIEKTPUYHOIO OMOpY METaJeBUX MPOBIJHUKIB 3aJeKHO BIJI TEMIEpaTypHu.

Metanu, sk BigOMO, 30UIBIIYIOTH TPW HarpiBaHHi CBiid omip. OTxe, 3HAIOYU



3aJIeKHICTh OINOpPY MPOBIAHMKA BiJl TeMIepaTypd 1 BU3Ha4arouu Ieil omip 3a
JIOTIOMOTOI0 €JIEKTPOBUMIPIOBATILHOTO MPUIIAAY, MOKHA CYJUTH MIPO TEMIIEpaTypy
MIPOBITHUKA.

3aCTOCOBYIOTHCS TEXHIYHI (MPOMUCIIOBI), 3pa3KOBl 1 €TaJOHHI IJIATHHOBI
TEPMOMETPHU OTIOPY.

TepmoMeTp omopy, YyTIMBUN €JIEMEHT SKOTO CKJIAAA€ThbCsl 3 TOHKOTO
CHipaJIbHOTO JpOoTy (OOMOTKHM), 130IbOBAHOTO 1 TIOMIIIEHOTO B METAJICBHMA
3aXMCHUNA 4YOXOJ 3 TOJIOBKOIO JUISI MIAKIIOYEHHS CIOMYYHUX TIPOBOJIIB, €
MIEPBUHHUM BHUMIPIOBAIBHUM IIEPETBOPIOBAYEM, SIKI JKUBJIATHCS BiJi CTOPOHHBOTO
JDKepena CTpyMmy.

Sk BTOpWHHI TpWIaaAM, IO TMPALMIOTh 13 TEPMOMETPAMU OIOPY,
3aCTOCOBYIOTBCS BPIBHOBAKE€HI 1 HEBPIBHOBA)XEHI BHUMIPIOBAJbHI MOCTH 1
MarHiTOeJIEKTPUYH1 JIOTOMETPH.

KinmeBa wmexka BHUMIPIB JPOTOBHX TEPMOMETPIB OINOpPY, OOYMOBJIEHA
CTIMKICTIO IX IIPU HarpiBaHHi, 1opiBHIOE 650°C.

JlocToiHCTBaMH TEPMOMETPIB OMOPH €: BUCOKA TOYHICTh BUMIPIOBAHHS,
MO>KJIMBICTh OJI€P’KaHHS MPUJIaAiB 3 OE3HYIHOBOIO IIKAJIOK HA BY3bKUH Alana3oH
TeMIeparyp, JIETKICTh 3JIMCHEHHS aBTOMATHYHOTO 3aluCcy 1 JUCTAHIIHAHOI
nepeaayi Moka3aHb 1 MOXKJIMBICTh MPUETHAHHS IO OJJHOTO BTOPUHHOTO MPUIIATy 32
JIOTIOMOTOI0 TIepeMUKaya JEeKIIbKOX OJHOTHUITHUX TEPMOMETPIB. [0 HEMOMIKIB IIUX
MpUJIaAiB CTABUTHCA IMOTPEOa B CTOPOHHIM JHKEPEITl CTPyMYy.

IHipomempu. IlipoMeTpu 3aCTOCOBYIOTHCS JIi BUMIPIOBaHHS TEMIIEpaTypu
Tl y aianasoni -30...6000°C. Jlis uux mnpuiaaiB 3acHOBaHA Ha 3aJIeKHOCTI
TEIJIOBOTO BUIIPOMIHIOBaHHS HArpiTHX TUT BiJ IXHBOI Temmeparypu 1 (i3uko-
XiMIYHUX BiactuBocTed. Ha BiiMiHY BiJ TEpMOMETPIB MEPBUHHUI EPETBOPIOBAY
mipoMeTpa HE TMiAmaaae Tij BIUIMB BUCOKOT TeMIEpaTypu 1 HE 3MIHIOE
TEeMIepaTypHe MoJie, TOMY LI0 NepeOyBae 1M03a BUMIPIOBAILHUM CEPEOBUILEM.

3 MiABUIIEHHSM TEMIEpAaTypu HarpiToro TuIa 1HTEHCHBHICTh HOTO

TEIJIOBOTO BUITPOMIHIOBAHHS y BUTJISIII €IEKTPOMArHITHUX XBHUIIb P13HOI TOBKUHU



mBuako 3poctae. Ilpu HarpiBanHi g0 500°C TiIO BUIPOMIHIOE HEBHINUMI
1HGpauepBOHI MPOMEHI BEIMKOi JOBXKUHHU XBHWJII, OJHAK MOJaiblle 301TbIICHHS
TEMIIepaTypyd BUKJIMKAE MOSBY BHUJIMMHUX IPOMEHIB MEHINOI JOBXKHHH, 3aBISKU
SKUM TiJI0 TounHae cBiTUTHCA. CIOYaTKy pO3MeyYeHe TIJI0 Ma€ TEMHO-YEpPBOHI
KOJIbOpHU, IO y MIpy POCTYy TeMIepaTypu 1 TOSIBU MPOMEHIB, IO IMOCTYIIOBO
3MEHIIYIOTbCSI 32 JIOBKMHOIO XBWJII, MEPEXOJUTh Yy YEPBOHMI, >KOBTOTAPSUYUH,
YKOBTHUH 1, HApeITi, O1JII KOJIBOPH, IO CKIAIAETHCSA 3 KOMILIEKCY MPOMEHIB Pi3HOT
JIOBKUHU XBUWJII.

OpHouyacHO 31 30UIBIICHHSM TEMIEpAaTypy HArpiToro Tijia 1 3MIHOK HOTO
KOJIbOPY CHJIBHO 3pOCTA€ 1HTEHCHUBHICTh YacCTKOBOTO (MOHOXpPOMAaTHYHOIO abo
OJIHOKOJIPHOTO) BUIPOMIHIOBAHHS (SICKPaBICTh) JUIsl JaHOI €(EeKTHUBHOI JOBXKUHU
XBWIl, a TaKoXX TOMITHO 30UIbIIYETHCS  IHTEHCHUBHICTH  CYMapHOIO
BUINIPOMIHIOBaHHS (pajiallisg) TLIOM €HEeprii, 10 J03BOJISIE BUKOPUCTOBYBATH IIi
BJIACTUBOCTI JIJI1 BUMIPIOBAHHS TeMIIEpAaTypH HarpiTHUX TiJI.

Pi3Hi (i3uuHi Tina, M0 HArpiTi JO OAHIET 1 Ti€l X TemmepaTypu, MarOTh
HEOJ/IHAKOBI YAaCTKOBY 1 CyMapHYy IHTEHCHBHOCTI BUIIPOMIHIOBAHHS 1 MalOTh Pi3HI
KOe(DILIEHTH TMOTJMHAHHA, IO MNPEICTaBIsAIOTh COOO0I BIAHOLIEHHS €HEPrii,
MOTJIMHEHOT TLJIOM, JIO €HEPTii, 10 Maja€e Ha TiI0.

HaiiGinpmry 37aTHICTE BUIPOMIHIOBAHHSI 1 TIOTJIMHAHHS €HEPrii Mae Tak
Ha3MBaHE a0COJIFOTHO YOPHE TIJ10, Y IPUPO/Il HE ICHYIOUE, 1110 MPEICTaBIsE COO0I0
ySBIIOBaHUH 1/1eabHUN BUTIpOMiHIOBaY. Lle Tij0 moriamHae BCi majardi Ha HbOTO
MpOMEH1, TOOTO Mae KO€(QILIEHT MOTJIMHAHHS, IO JOPIBHIOE OJMHUII, 1 Mae
HalOUIbIly I1HTEHCUBHICTh BHUIPOMiHIOBaHHS. (DI3M4YHI Tijla MarOTh 3JaTHICTh
BIIOMBATH YACTUHY TMAJal0YUX Ha HUX TPOMEHIB 1, OTXKE, 3aBXIU MalOTh
KOe(]illleHT TOTVIMHAHHSA MEHIIEe OJWHUI. [HTEeHCHBHICTH BUIIPOMIHIOBAHHS 1
Koe(DIIIEHT MOTIIMHAHHS MPU JaH1i TeMIepaTypi 3ajeXarh BiJl CKJIaly PEYOBUHH 1
cTaHy Horo nosepxHi. Tis10, 1110 Ma€ TEMHY 1 IIOPCTKYBaTy MOBEPXHIO, OJIMKUE T10
CBOIX BJIACTUBOCTAX JO YOPHOrO TiIa, YMM TUIO 31 CBITIOK 1 TOJIPOBAHOIO

MOBEPXHEIO.



Y 1mpoMy 3B'A3Ky IIKaly MIpOMETpa JOBOAMUTHCA TPagylOBaTH IO
BUIIPOMIHIOBAaHHIO YOpHOTo Tina. ToMy W10 BUIPOMIHIOBAJbHA 3/aTHICTH
peallbHUX TIiJ MEHIIEe, HDK YOpHUX TUI, TO IIOKa3aHHS MipoMeTpa OyayTh
BIANOBIAATH HE MiMCHIM Temmeparypi peajbHOro TiNa, a MJaloTh YMOBHY
TeMriepaTtypy a0o, y LIbOMY BHUIIAQJKy, TaK Ha3HBaHy TEMIIEpaTypy SICKPaBOCTI.
[lipoMeTpu, 10 BUMIPIOIOTh TEeMIIEpaTypy SACKPABOCTI 1O CIEKTpaIbHIN
SACKpPaBOCTI Yy  BHAWMIM  YacTWHI  CIEKTPa, HA3WBalOTh  ONTHYHUMU
(KBa31MOHOXPOMATHYHI1) BI3yaJIbHUMU MIPOMETPaMH 1 (OTOCICKTPUIHUMH.

[lpunagn, 1m0 BUMIPIOIOTH TeMIeEpaTypy 3a 3HAYEHHSM BiAHOCHHU
CHEpreTUYHUX SCKPABOCTEH Yy JBOX CIHEKTPaJIbHUX IHTEpBajaX, HA3UBAIOThH
KOJIIPHUMHU MipoMeTpamMu abo MipoMeTpaMu CIIEKTPATbLHOTO BiTHOIICHHS.

OnTuyHi OIPOMETPU HIMPOKO 3aCTOCOBYIOTBCA B JIAOOPATOpPHHUX 1
BUPOOHMUYUX YMOBax Jjisi BuMiptoBanHsi Temneparyp Buiie 800°C. Ilpunumn maii
ONTUYHUX TMIPOMETPIB 3aCHOBAHMM Ha MOPIBHSHHI CIIEKTPAIBbHOI SICKPaBOCTI Tija
31 CHEKTPAJbHOKO SICKPABICTIO TPaayHOBaHOIO JKepesia BUIPOMIHIOBaHHS. Sk
YYTJIUBUN €JIEMEHT, 10 BU3HAYA€ 301T CIEKTPATbHUX SICKPABOCTEH Y Bi3yalIbHUX
ONTUYHUX MIPOMETpax, CIyKaThb 04l JIIOAMHHM. HalnmommpeHimuM € ONTHYHHMA
MipOMETp 31 3HUKAIUOI0 HUTKOIO, CXeMa SKOTO HaBeleHa Ha puc. 4, a. Jlns
BUMIPIOBAHHS TEMIIEpaTypu OO'€KTHB TpUIAAy HaAMpaBIsEThCS Ha 00'€KT
BuMiproBanHa OU tak, mo0 cnocTepirad Ha Moro Tii modadyuB B OKYJIAP1 7 HUTKY

OIITAYHOI J1aMIIu 4.

Pucynok 4. Cxema ONITUYHOTO MIPOMETPY
[TopiBHSHHS CHEKTPAIbHUX SCKPABOCTEH 00'€KTa BUMIPIOBAHHS 1 HUTKH

jaamnu 4 3A1MCHIOIOTHCS 3BUYAHO TP JOBXKHUHI XBUJI piBHOI 0,65 MKM, 1Ji 4OTO



nepes OKYJIApOM YCTAaHOBJICHHUW 4YepBOHUN CBITIOPLIBTp 6. Bubip uepBoHOrO
CBITJIO(M1IBTpa 00YMOBICHUN THM, 10 OKO JIOAWHU CIpHIIMae yepe3 e GpuibTp
TITBKM ~ YacTHUHY CHEKTpa MOoro NpOMyHIeHHS, 1[0 HaOMMKaeTbesd  J0
MOHOXpOMAaTHYHOrO  mpomeHs. KpiM  TOro, 3acTocyBaHHA  YEPBOHOTO
CBITJIO(UIBTPA TO3BOJISE 3HU3UTH HUKHIO MEKY BUMIPIOBAHHSI TIIPOMETpA.

Cnocrepiraroun 3a 300paX€HHSIM HHUTKM JaMId Ha Tl o0'ekTa
BUMIpIOBaHHA (CBITIMN (oH — TemHa HuTKa (puc.4, 06); TemMHUil HOH — CBITIA
HUTKa (puc.4, T)) 3a JOMOMOTOI peocTaTa 3MIHIOIOTh CHIIy CTPyMy, IO WJe BiJ
Oarapei b 10 HUTKM namMmnu, JOTH, MOKHU SCKPaBICTh HUTKU HE CTAHE PIBHOIO
BUJIMMIN ICKpaBOCTI 00'ekTa BUMIptoBaHHs. [Ipy HOCATHEHHI 3a3HA4€HOI PIBHOCTI
HUTKa «3HHKae» Ha (oHl 300pakeHHs 00'ekTa BUMIprOBaHHs (puc.4, B). Y 1ei
MOMEHT N0 IIKaJl MuTlaMIepMeTpa, MONEepeIHbO TI'PaJupPOBAHOTO B 3HAYEHHAX
TEMIEPATypUu SCKPABOCTI HUTKHU JIaMIIM, BU3HA4YalOTh SICKPaBICHY TEMIIEpaTypy
o0'ekta. [lo oOMiproBaHill sickpaBiCHIN Temmeparypi 1 BIAMOBIAHUX BUPAXKEHHSIX
pPO3paxoOBYIOTh ICTUHHY TEMIEPATYPY 00’ €KTa.

3BUYAiHO B ONTHYHUX TIpOMETpax € JBI IIKaIH, OJHIEI 3 SKUX
KOPHUCTYIOThCS IPU HE BCTAHOBJIIEHOMY MOTJIMHAIOUOMY CBITIO(PIIBTPI, HAMPUKIIA]
Biz 800 mo 1200°C, a apyruit — mpu BCcTaHOBJIEHOMY cBITIIOMUIBTP1 Bl 1200 10
2000°C. Ichyroui B 1€l 4ac ONTUYHI MIPOMETPU MPHU3HAYEHI ISl BUMIPIOBAHHS
temnepatyp B iHTepBaii Big 800 1o 6000°C u MaroTh pi3Hi Moaudikalii 3 pI3HUMU
MexxaMu BuMiproBanHs. Kiac TounocTi ontuunux mipometpis 1,5-4,0.

Ha ToYHICTP BHUMIpIOBAaHHS TEMIIEpATypU ONTUYHUMHU MIPOMETPAMHU
BIJIMBAIOThH CTYMIHb BIIXUJICHHS BJIACTUBOCTEH BUIPOMIHIOBAYa B1J] BIACTUBOCTEHN
YOPHOTO TiJIa, a TAKOX TMOTJIWHAHHSA MPOMEHIB MPOMIKHHM CEPEIOBUILEM, Yepe3
Ky TPOBOIUTHCSA crocTepekeHHs. Ha pesynpTarax BUMIpIOBaHHS BIUIMBAIOTH
HasBHICTh y HAaBKOJIMIIHIM MOBITPl MUY, AUMY 1 BEJIMKOTO 3MICTY JIBOOKHCY
Byriemto. Kpim Toro, ycske 3a0pyJHEHHS ONTHYHOI CUCTEMH IMIPOMETPIB TAKOX
BeJIe /10 30UIbIICHHS TOXUOKU BUMIPIOBAHHS.

JlocToiHCTBaMHM ONTHUYHUX MIPOMETPIB € TOPIBHAHO BHCOKA TOYHICTh



BHUMIPIOBAHHSA, KOMIIAKTHICTb MPHUJIAJY 1 MPOCTOTa poOOTH 3 HUMU. J[0 ymcna iXHiX
HEJOMIKIB BapTO BITHECTH MOTpPeOy B JKepesl >KUBJICHHS, HEMOXIUBICTD
CTaI[lOHAPHOTO BUMIPIOBAHHS TEMIIEpaTypu 1 aBTOMATUYHOIO il 3alucy, a TaKOX
Cy0'€eKTUBHICTh METOy BUMIPIOBAHHS, 3aCHOBAHOTO Ha CIEKTPajbHIN YyTIUBOCTI
ouel criocTepiraya.

barato peanpHuX TUI, Taki, K KepaMiKa, OKCHIWA MeETajiB, BOTHECTIMKI
BUPOOH, Ipadit 1 iH., € IPAKTHUYHO CIpUMH. Y LOMY 3B'SI3KY IEpEBaru KOJIIPHOTO
METOAY BHUMIPIOBaHHS OYEBHJHI, TOMY IO KOJipHa TeMIepaTypa OaraTbox
TBEPAUX 1 PIAKUX TUI 3HAYHO MEHIUE BIAPI3HAETHCS Bl ICTHHHOI TEMIIEpaTypH,
YUM sICKpaBicHa abo pajiailiitHa.

dotoenekTpuuHi mipomeTpu. Ha BigMiHYy BiJl ONTHYHHUX Bi3yaJIbHUX
NIPpOMETPIB  (POTOENEKTPUYHI MIPOMETPU € ABTOMATUYHUMHU. YUyTIMBUMU
€JIEMEHTaMU, 1110 CHPUKWMAaIOTh NMPOMEHUCTY EHEPrilo, y LUX IPUIafax MOXKYTh
CIIyXUTH (OTOENEMEHTH, (HOTOMHOKHUKH, (POTOeTeMEeHTH oropy 1 (oTomionu.
Bumip TemnepaTypu (QOTOENEKTPUYHUMHU IMIPOMETpPaMH, SK 1 ONTUYHUMU
Bi3yaJIbHUMH, 3aCHOBAHO Ha 3aJIC)KHOCTI CIEKTPAJIIbHOI SICKPABOCTI TJIa Bij HOTO
TEMIEPATYPH.

@DoToeNEKTPUYHI MIPOMETPU 3a MPUHIUIIOM [1i OyBaroTh ABOX TuIliB. J[o
NEPIIOro TUITY BIHOCSTHCS NMPUIAlH, Y SIKUX CIpUHMaHa MPUIIaoM MPOMEHHUCTA
CHeprisi, MOTPAIISIOYM Ha YYTIWBUW €JIEMEHT, 3MIHIOE WOTO TapaMeTpH
(boTocTpyM, omip). Y mpuiagax APYroro THIY BHUMIpP MPOMEHHUCTOI eHeprii
3MIMCHIOETHCS. KOMIICHCALITHUM METOJIOM, TYT UYYTJIUBHI €JIEMEHT TMpalioe B
peXUMI HYJb-IHAUKATOPA, MOPIBHIOIOYM I1HTEHCHUBHOCTI BHUIIPOMIHIOBAHHS Bij
BUMIPIOBAHOTO TiMa 1 CTa0IIBLHOTO JKEpesia BUIPOMIHIOBAHHS - MIHIATIOPHOI
JaMIOYKH HaKaTFOBAHHSI.

[TipomeTpu cymMapHOTO BUIIPOMIHIOBaHHS. BuMiproBaHHS Temmeparypu
mipoMEeTpaMH CYMapHOTO BHIIPOMIHIOBaHHS 3aCHOBAaHO Ha BUKOPHUCTaHHI
TEIJIOBOTO BUMPOMIHIOBAHHS HArpitTux Tul. TemioBi MpOMEHi, SIKl YJIOBIIIOIOTHCS

MPOMETPOM, KOHIICHTPYIOTHCS 3a JOTIOMOTO0 301pHOT JIIH3U Ha TEPMOUYYTINBOMY



€JIEMEHTI, L0 CKJIaJa€eThCs 3 HEBeIHKoi Tepmobarapei. IIpoMeHucTuii motik
HAIpPaBIIETHCS JIH3010 HAa po0odi KiHII TepmoOaTapei, 1Mo CTyNeHi HarpiBaHHs
AKUX CYISTh TMpPO TeMIeparypy BHUIIPOMiHIOBada. BTOpMHHUM mpuIagOoM
mipoMeTpa CIYKUTh MUTIBOIBTMETP a00 aBTOMaTHUHUI moTeHiiomerp. [lipomerp
CYMapHOT'O BUIIPOMIHIOBaHHSI XapaKTEpU3YEThCSA PSAIAOM IepeBar y MOPIBHSHHI 3
Bi3yaJIbHUM, 1110 TOJIATaIOTh B 00'€KTUBHOCTI METOJy BHMIPIOBaHHS, BiJICYTHOCTI
CTOPOHHBOTO JDKEpeJia JKUBJIICHHS 1 MOJMJIMBOCTI 3aCTOCYBaHHS JUCTaHITIHHOI
nepeiayl Noka3aHb Ha BTOPUHHI MIPWIAJIU, alie YCTynae HoMy, ik OyJio 3a3HAYEHO
paHiiiie, y TOUHOCTI BUMIPIOBAHHSI.

Jlns BumiproBanHa temnepatyp Buiie 3000°C metoau mipomeTpii €
IPAKTUYHO €IMHUMH, TOMY IO BOHU O€3KOHTaKTHI. TE€OpEeTHYHO BEpPXHS MeExka

BUMIPIOBAHHS TEMIIEpATypHU MIPOMETPAMH BUIIPOMIHIOBAaHHSI HEOOMEXKEHA.

2. llpuaaau 11 BUMipIOBaHHSA TEIJIOBOT0 MOTOKY

Tennosuit nomixk — KUIbKICTh TEIUIOTH, TEpellaHe Yepe3 130TepMIuHy
MOBEPXHIO B OJIMHUIIIO Yacy. TeninoBHil MOTIK BUMIPIOETHCS y BaTax ad0 KKaj/ToJ
(1 BT = 0,86 xkan/ron).

TeroBuii MOTIK, BIAHECEHWH O OJUHHUIN 130TEPMIYHOI TOBEPXHI,
HA3MBAETHCS TYCTHMHOIO TEIJIOBOTO TMOTOKY ab0 TEemIoBOI HaBaHTaKCHHSIM;
T03HAYAETHCS 3a3BHUAiT , BUMIPIOEThCS y BT/M 60 Kkai/(m* 1).

Hlinonicms mennoeozo nomoky — BEKTOp, KOXHA KOMIIOHEHTa SIKOTO
YUCEJBHO JOPIBHIOE KIJTBKOCTI TEIJIOTH, 10 MEePEAAETHCS B OJMHUIIO Yacy 4epes
OJIMHUIIIO TUIOI, MEPIIEHINKYIISIPHOI IO HAMIPSIMKY B35STOT KOMIIOHEHTH.

BuMiproBaHHsI HIIJIBHOCTI TEIUIOBOTO TOTOKY TI'pa€ BUPIMIAIBHY pOJib B
pi3HHX chepax KUTTEAISILHOCTI JIIOAUHU. Maroun iH(pOpMaIliio PO 3HAYCHHSIX
TEIJIOBOTO  TIOTOKY, MOJJIMBO, BCTAHOBUTH, HACKUIBKH  TPOTYKTUBHO
(GYHKLIOHYIOTH NPUCTPOI, K1 MOTJIMHAIOTh 00 HABMAKHU B1IJIal0Th TEIJIO, OLIIHUTH

TEIJIO130JISIII0 OYy/IIBENIb 1 CIOPYJ, a TaKOX BXXHUTH 3aXOJIB 10 3a0e3MeUeHHS



MO’KEKHOT OE3MEKH.

BumiproBaHHs TYCTHHHM pajialliiHOTO TEIUIOBOTO TMOTOKY, IepeadadeHo
cranaapramu ['OCT 24632-81, 'OCT 12.1.044-89, ICTY b B.2.7.-70-98 (I'OCT
30444-97).

[Ipunagu npusHayeHi ISl BUMIPIOBAHHS IIIJIBHOCTI TEIJIOBOTO IIOTOKY
BUMNPOMIiHIOBaHHS (200 1HTEHCHBHOCTI TEIJIOBOTO OMPOMIHEHHS, €HEPreTHYHOT
OCBITJICHOCTI, OTMPOMIHEHHs) B 1H(payepBOHIA 0OJACTI CHEKTpa, a TaKOX IS
OIIIHKM €KCITO3MIIIHHOI J031 TEIJIOBOTO ONMPOMIHEHHS MEPCOHATY B BUPOOHUYHUX 1
KUTJIOBUX TMPUMIIICHHSAX, OCOOOBOTO CKIaAy PpSTYBaJIbHUX MIAPO3JUIIB IIiJl 4Yac
TaciHHS MOXKEX, 00YMOBJIEHOTO BIUIMBOM JIOKAJIbHUX 1 3araJIbHUX JHKEPENT Terla.

[Tpuniun Aii BUMIpIOBaya MoOJIsiTa€ B MEPETBOPEHHI MMaJal0uoro Ha YOpHY
KYJIIO TEIJIOBOTO MOTOKY B €IEKTPUYHHUI CUTHAJ, TPOMOPIIHHUIN IIIIBHOCTI [ILOTO
MOTOKY (OIPOMIHEHHS), 3 TIOJIAJIBIITUM MAcCIITa0yBaHHSM 1 IHIUKAIIIEIO PE3YJIbTATY
BUMIPIOBAHHS.

[liBUILIEHHS TeMIEpAaTypu BCEPEANHI YOPHOI KyJl BHU3HAYa€ MPOIMOPLIIHY
OTPOMIHEHHS PEAaKI[il0 Ha 30BHINIHE TEIUIOBE BUIIPOMIHIOBAHHS, YCEPEIHEHY 3a
kyToM 41 (360 °) 1 yacy eKCo3Hllii, €eKBIBaJEHTHY pEaKIlii Tija JIIOJAUHU Ha TakKl
(dbakTOpy HABKOJHUIITHBOTO CEPEJOBHUINA, SK pagiallifHUNA 1 KOHBEKTHBHHI
TerooOMiH. lle miaBUIEHHS TeMneparypu BHUMIPIOETHCS MO 1HIYKOBAHOMY
1H(pauepBOHOMY BHUIIPOMIHIOBAHHI BIJ BHYTPIIIHbOI MOBEPXHI YOPHOI Kyl 3a
JIOTIOMOT'OI0 PO3TAIlIOBAHOTO ycepeauHi Hel (hOTOMpUiitOMHOTO MOTYJIS.

doTONPUINOMHUN MOJYJIb MICTUTh HECEJIEKTUBHUM (B Jlana3oHi JOBXKHUH
xBuib Big 1,5 mo 20 mMkM) mpuiiMad BUNPOMIHIOBAHHS, JATYMK TeMIIEpaTypu
KOpPIycy MOAyJds 1 CXeMy KOMICHcalli TeMmepaTypu HaBKOJHUITHHOTO
cepenoBumia. Jlani momysnst oOpoOJISIFOTECS MIKPOKOHTPOJIEPOM, 1 Ha JUCILIEH
CJIEKTPOHHOTO OJIOKY BUMIpIOBaya BUBOJISATHCSA 3HAUCHHS BUMIPSHOT OMIPOMIHECHHUX,
a TaKOoX TPOBOJMUTHCS IHIWKAIS TEMIIEpaTypyd BCEPEIMHI YOPHOTO KyJi 1

TEeMIIepaTypy HABKOJIMIIHBOTO CEPEIOBUILA.
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