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ITPEIUCJIOBHE

Hannple METOAHYECKHE yKasaHHUs SBJISIOTCA TEPBOH YAaCTHIO METONMIECKHX
ykasanui "V3mepenue Temreparypsl" M CONEpXaT ONHCAHME HeThipex nabopa-
TOPHBIX paboT M0 H3MEPEHHIO TEMIEPATYPhI C MOMOLIBIO TEPMO3JIEKTPHYECKHX
npeobpasosareneli (TepMonap) ¥ MHJLIMBONETMETPOB WAH NOTEHLMOMETPOB, a
TAKXe C NOMOIIBIO THPOMETPOB HATYy9YeHMS.

OnnoBpemenHo ¢ MetToaukoii nabopaTopusix paborT paccMaTpHBAlOTCS ycT-
POHCTBO M NPHHUMN AeHCTBHS NMPHGOPOB /Ui u3Mepenus Temneparypsli. Hacros-
mee H3/laHKe MOJBEPrHYTO 3HAYHTE/IbHOH nepepaboTKe Mo CPaBHEHHIO ¢ MpeJibi-
AYmAM. 3TO CBA3aHO C TeM OGCTOSTENLCTBOM ,9TO HOMEHKJIATYPA BITYCKAEMBIX
MPOMBIILIEHHOCTBIO NPHOOPOB, a Takke cooTsercTByomme Hopmanu u I'OCTh
3HAYHTENIbHO H3MEHHJIUCH.

IIpy m3yyennn npuGOPOB aBTOMATHYECKOro KOHTDPOJS U PEeryJHpOBaHHS Jia-
boparoptbie paboThl SBASIOTCA CIUHCTBEHHO HANEKHBIM CPEJICTBOM .OCBOCHHUS
KOHCTPYKTHBHBIX M JKCIUIYaTallHOHHBIX OCOGEHHOCTEH H3MEpHTENBHBIX NpHOO-

pOB.



PABOTA 1|
MUJUTMBOJIbTMETPBI

B kavectBe uzmepurensusix npubopoB s usMepenus TEMIIEpaTyp ¢ no-
MOMIBIO TEPMO3JIEKTPHYECKHX Npeobpa3zoBaresieii u PAIHAMOHHBIX ITHPOMETPOB

MCHAIOTCS CTPEJIOYHBIE YJIEKTPOH3MEPUTENIBHEIE npubopm “MHJUIHBOJILTMETDAI.

H3-3a HEBLICOKOH CTOMMOCTH, HECIOKHON KOHCTPYKUHH, NIPOCTOTH B 3KC-
TUIyaTalid H OTHOCHTEJILHO MaibiX rabapHTOB MHJUIMBOJIBTMETPbI  TIOJIY9HIIN
bonsioe pacnpocrpanenne, [pu u3mepenusx ¢ nossnmennol TOYHOCTBIO NpUMe-
HAKOT NIEKTPOHHBIE ABTOMATHYCCKHE MOTEHLIHOMETPEI.

[Ipuruun jeiicreus MHJUIMBOJILTMETPA OCHOBAH Ha B3aMMOJCHCTBHH TOKa,
TNIPOXOAAIIETO Yepes MOABHKHYIO PaAMKY NpHGOpa ¢ MArHUTHBIM MOJIEM TOCTONH-
HOro MaruuTa. Hanpasneuwe cuiel, ACHCTBYIOWIEH HA NPOBOAHHMK B MArHHTHOM
TIOJI€, ONPEACTSETCH NPABUIIOM JICBOH pPyKH. lporusopelicryiomuii MomenT cos-
AAeTCA CHICUHMANBHLIMA PAaCTSHXKAMH, Ha KOTOPALIX KPEMHUTCH pamka, WM TOKONO/-
BO/IIMMH NPYXXHHAMH, B 3aBUCHUMOCTH OT KOHCTpyKIuMu npubopa.

Ha puc.1 noxasana npunumnuansuas cxema MuwuHBONLTMETPa. OH COCTOMT
13 TIOCTOAHHOIO MarHMTa / C MOMOCHBIMH HAKOHEYHHUKAMM 2, WWIMHAPHYECKOro
HETIONIBHIKHOTO CepiieYHHKa 3 M NOABHIKHOIN PaMku 4. Dnexrpuyeckuii 10k or
TEPMONApPEI NIOCTYNAET B paMKy 4epes CHHpayIbHBIe NpYXune! 5 . Bpamatommiics
MOMCHT, CO3/aBaeMBblii B pe3ysibTaTe B3aUMOICHCTBIS MOJNIeH PaMKM M NOCTOSHHO-
F0O MarHATa, 3aCTaBlfseT NMOBOPAYHBATHCH PaMKy M OJIHOBPEMEHHO XECTKO CKperl-
JICHHYIO C He# crpenky 6. Bpamenne CTpesiKu OyneT mpoMcXoauTs 10 Tex nop,
lIOka HE yCTAHOBHTCA PaBEHCTBO BPAIIAIOLIEr0 MOMEHTA PaMKH U NIPOTHBOAEHCT-
BYIOIIETO MOMEHTa CITHPANLHbIX NPYXHHOK.

Yron noeopora pamku MHIUIMBOJIBTMETPA () CBA3aH C TOKOM 7 npoxoas-

M Hepe3 Hee CNENYIOMMM COOTHOMEHHEM: = K 1, e K - xoapunuent
VPOTIOPLHOHANLHOCTH, 3aBHCALIMHA OT pa3sMepos PaMKH, YKCia ee BUTKOB, HaNpsi-
KEHHOCTH MarHMTHOTO 1OJS W NPOTHBO/ACHCTBYIOIIEr0 MOMEHTA CIHPANBHBIX

NPY>XHHOK.
Ha ocnoBanun 3akone Oma

2> e(ty) — ()

Rm + Rr
rape e(to) H e(tz) - COOTBETCTBEHHO KOHTaKTHBIE TepMO3JIeKTp0ABH)KyHIHC CHJIbI

l

(1)

paboyero u cBo6oaHOro KOHNOB TepMonapsl ; R - conpoTusnenue BHemmeii Le-
MH; R .~ BHYTPEHHeE CONpOTHBIEH e npubopa.
Bremnee conporusnenue R, CKnanbiBaercs u3 CHeAYIOHIHX COCTaBASIO-

IMMX:
le =Rnp +Rn +R_r, (2)



rne R np ~ COTMPOTHRICHHE COCAMHHUTENIBHBIX NPOBOAOB (MEAHEBIX 9 B KOMNEHCa-
UHOHHBIX 8, cm.puc.1): R, - conpoTHBiieHHE NOATOHOYHOM Katymixu 105 R -

CONPOTHRJICHHE TEPMOTNIApPHI 7.
BryTpennee conpotusienue
R = Rp + Rnoﬁ’ (3)

rue Rp - COIPOTHRJICHHE MHOMOBHTKOBO#H Bpa-
matomeHcs pamMky 4; R, s - HoGaBoYHOE conpo-

TUBNenue /2.
Hexons us ckazannoro, npeobpasyemM BbI-

paxenue (1):
i e(tO) ¥ e(tZ) (4)
Rnp +R_ +R~r+Rp +Rn06
Y3 (4) BAIHO, YTO MHIUTMBONETMETD HaeT
HpaBHIIbHbIE MOKA3aHUSA JHMINL B TOM ClTydae, Ko-
T/ia BHENIHEee CONPOTHBICHHE R paBHO HOMM-

HAllbHOMY, 3Ha49€HHE KOTOPOro YKashlBAeTCA HA
IIKaJIe WM B facnopre npubopa.

OreyecTeeHHbBIE MHJUTHBONBTMETPHI
BBIITYCKAOTCs C HOMHHAILHBIMA BHEITHAMM
conpoTusneHusiMu 5 u 15 Om. O6s1yH0 Puc.1.OnexTpryeckas cxema
cobupator npubop, y KoToOporo HOMHHAIb- MHJUTHBOJIGTMETpA
HOE BHENIHee CONpOoTHRICHHE Gonbme
(aKTHYEeCKOro, Pa3HUNA MEXAY HUMH COCTABIAET CONPOTHBJICHUE TOATOHOYHOM!
karymku. Conporturienue R ROIKHO YYUTHIBATHECA TONBKO Yy TEPMONAp TUIaTH-
HOBOHM IpyTIEL.

Tax, nanpumep, repmonapa I gusoii B 1M npu 20°C umeer R_=1,5 Om,
a npr 1200°C R =4,4 Om.

MHAIHBONBTMETPE BBIMYCKAIOTCS 3aBOAAMM-H3NOTOBHTENAMH C BHYTpEH-
HHM CONPOTHBIICHHEM - R, 3HAYHTE/IHHO NPEBHILIAIOLIMM BHEIIHES R

IIpaBuno 310 HMeET onpeeNeHHBIe OrPaHHIeHHS, TAK KaK IIPH 3HAYUTEN B~
HOM yBe/IHYeHHH R CHWXAETCS CHJa TOKA B LeMH M BO3HHKAIOT 3aTPY/HEHHUS npu

KOHCTpYHpOBaHuHM NpUOOpa - YCIIOXKHEHHE ero.
VYBenuuenune Rr Aenaercs JUIA Toro, 4roOsl HeGonplIHe W3MEHEeHHs BHEI-

HErO CONPOTHBICHHA HE CKa3BIBAIMCH HA MoKasauusx. [lefictsurensao, Gopmyy
(1) MoxEHO npeo6pazoBaTk CleAyIOmMM 06pazom:

e(t) —e(t)

1= L J (5)




Ilpn R =R sy HEOOJIBLINE H3MEHeHMUs R, (1o + 0,5 Om) He cka3biBarOTCsH
Ha MoKazaHusiX. JIononHuTeNbHOE CONPOTHRIIEHHE R, 6 CUYKWAT [Jisl NOBBILICHHS
o61ero cConpoTHBIEHUs R_. ConpoTHBiEHHE ME/IHBIX NIPOBOIOB PAMKH MEHSETCS

B 3aBHCHMOCTH OT TeMIIEpaTyphi HapyXHOro Bo3ayxa. [1o s1oii npuumnHe Temnepa-
TYpa Hapy>HOI0 BO3/{yXa, OKpPYXalOIEro MUUIMBOJNLTMETP, JO/DKHA HAXOAUTHCH
Ha ypoBHe 20°C. OTKIOHEHHA OT 3TOr0 3HAYEHHS CO3NAIOT TaK Ha3bIBAEMYIO TEM-
nepaTypHyiO NOIPeLHOCTb.

A CHIDKEHHs TeMnepaTypHoi NOIPeIHOCTH JIOTNOJHUTENIBHOE CONMPOTHB-
nenne R, - W3rOTOBIMIOT M3 MAHIAHHHA - MATEPHANIA, [IPAKTHYECKH HE MEHSAIONIE-

N0 CONpPOTHBICHHE NPH M3MEHEHHH Temmneparyps! B npeaenax 50°C. [ina prejie-
HHs NONPaBOK Ha TEMIIEpaTypy CBOGOAHOro KOHIa TepMOTIaphl MAJLTHBONETMETDS!
cHabXaIOTCA KOPPEKTOpamMH - NpUCIOcobIeHuAMM, KoTopele ofecrneduBaioT Bo3-
MOXHOCTh H3MCHCHMA HYJICBOTO I0JIOKEHMs cTpesiku npubopa ot 0 0 100°C.

Prc.2. YeTpolcTBO MarHHTOIIEKTPHYECKOrO MHJUTHBOJIETMETPA

Crneayer npesioctepeds ot HCNONB30BaHHUS KOPPEKTOpa Uil BHECEHUA «I10-
NPaBOK Ha MNOKAa3aHUA MHUIUMBONBTMETPA NPH €r0 HEHCHPaBHOCTH. JT10 rpyboe
HapyIICHHE MpaBHJI IKCIUIYaTallMH, K COXAJIECHHUIO, BCTPEYAeTCS Ha NpPaKTHKE.
Yrobhbl npesoXpaHUTh MOABHKHYIO YacTh OT MOBPEXICHAS NIpH NEPEeHOCKE MM
TPAHCIIOPTHPOBKE, MMJUTHBONLTMETPHl HMEIOT CIICHHANBLHOE npUcnocobyienie
ukcHpoBaHus - appeTHp. AppeTHpBI MO NPHHLMITY NEHCTBUS PaspeNAloTCcs Ha
MEXaHH4eCKHe (HaWTH Ha Npubope MNpH BHINONHEHHH PaGoTH) M 3NEKTPHYECKHE.
JnexTpuYecKkuil appeTup nokasas Ha puc.! (ros. 1 1).

Ha puc.2 noxasano Gonee noapobuo crpoenue MarHMTOIEKTPHYECKOr 0O
MHJUIMBOJIBTMETPA.



IToaxosoobpasueiil nocTosuubii MarauT I u3 JISrMpPOBaHHOM CTanH cHab-
KEH TNOMIOCHBIMH HAKOHEYHUKAMHU 2 C HIHHAPHYECKOH BRITOYKOMH, MEX/Y KOTO-
PBIMH HEMO/BHXHO yKpEIUICH NHIMHAPHYECKHH ceprieunuk 3. B konbiieBoM BO3-
AYUIHOM 3330p€ IIMPHHOW OKOJMIO 2 MM, 00pa30BaHHOM IOMIOCHBIMH HAKOHEYHM-
KaMH ¥ CEpIICIHHKOM, MU3rOTOBNCHHBIMH M3 MATKOM JIMTON CTANH, PacIIoNoXeHb
OOKOBBIE CTOPOHBI MOABHIKHORM pamkH 4, cocrosmeii u3 100 - 300 BuTkoB MexHOI
HIId AMIOMHHHEBOH H30IMPOBAHHOM MPOBONIOKH auamerpom 0,07 - 0,08 mm.

PaMka xecTko cKpemnneHHas ¢ ykasaTenbHOM crpenkoi 5, obpazyer mox-
BHKHYIO 9acTh NpHOOPA, KOTOpas MOXET OBOPaYHBATHCS BOKDYT OCH CepAeYHM-
Ka Giarozaps CHASIIAM B pamKe ¢ TOPHEBHIX CTOPOH [BYM CT&IbHBIM KepHaM 6
OINHPAIOLIHMCA Ha YKPEIUICHHBIC B CTOHKe 7 araToBsie moansTHUKH 8. PamoMm ¢
KEpHAMH JHAMETPOM OKOJIO | MM M yrioM 3atouku 60° pacrionokeHs! ase Cru-
pajlbHBIe TIPYXHHKH 9 n3 GepuiumeBoi 6pom3si, BHYTPEHHHE KOHIIBI KOTOPBIX
MPHKPCIUICHB! K paMKe, 4 HApYXXHBIE Y BepXHEH NPYXXHHKH - K ocH phryara 10 u y
HWXHEH - kK rudTy HenoasmwikHo# croiixn. C sTumu e NPY>XUHKAMH COEAUHEHBI
KOHIB! 0OMOTKH paMKH M 1Ba 3axuma 11, ciyxkaime Juisi MoKIIO9eHHs TepMO-
NEKTPUYECKOro TEPMOMETpA. - \

IlocnenoBatensHo ¢ pamMkoii BKIIOYEH N0GABOYHBIN MAHAHHHOBLI pesu-
crop 12, onpejensionyii 3aJaHHbIi HANAa30H NOKa3aHuii npubopa. B ceoboanoe
NPOCTPAaHCTBO MEXy TMNOMIOCHBIMH HAKOHEYHHKAMH IOMEIIEeHb HEMArHHTHbIE
BRIy I3. YkazarensHas crpeska npu6opa, BHIIONHEHHAS W3 ATIOMHHHEBOI
TPYOKH, YpaBHOBEIIMBACTCA NEPEABHKHBIMU NPOTHBOBeCamH 4, CHJIALMMH Ha
ABYX GaNaHCHMPOBOYHBIX YCHKAX C HapE3KOii. Bnaronaps nporusosecam neHtp Ta-
HKECTH NOJBIKHOK YaCTH PAcrioNaraeTcs No OCH CepiedHHKa (paMKy).

OredecTBeHHOMN NPOMBIILICHHOCTHIO B HACTOSITEE BPEMSA BBIITYCKAIOTCA IS
Lesier 3aMepa TeMIieparyp 11Ba THIIa MAJUTHBOTETMETPOB: Tur 1114541 NpeyCMOT-
PeH JUiA paboThl B KOMIUIEKTE C TepMO3JIeKTPHYECKHMHA npeobpasoparensamu HCX
npeobpasosanus  XK(L), XA(K), IITKL), ITP(B), mo I'OCT 3044-84 u tun
[114541/1-B xommnexTe ¢ TepMonpeobpazoBaTensMu conporusieaus HCX npeo6-
pazosauus 1011, SOIT, 10011, 50M, 100M

Kpowme Toro, B Poccun Bhutyckarorcs y3skonpoduibnnie npubopLI, KOTOpHBIE
BXOJLAT B KOMILIEKC aHAJOTOBBIX CHIHATM3HPYIOMMX KOHTAKTHBIX npubopos
(ACK), no3sBossiomuX CyIECTBEHHO YCOBEPIIEHCTBOBAT KOHTPOJIb ¥ yIpaBiie-
HHE TEXHONOrHYECKUMM HPOLIECCAMH.

IInpomerpuieckne y3konpouibhbie MpUOGOPEI, COCTOSIIAE M3 MHIUIH-
BOJIETMETPA MArHATORJICKTPHYECKOH CHCTEMBI CO CBETOBBIM yKasarelneM (puc.3),
nobasoyHOro 610Ka, paboTalOT B KOMIUIEKTE ¢ Mpeobpa3oBaTensiMu TEPMO3JIEK-
TPHYECKHMH H TEpMONpeoOdpa3oBaTeiMH CONPOTHBICHMHA M NpeIHA3HAYAIOTCS
IS A3MEPEHHUA, CHIHAJIM3ALUH H PETYTHPOBaHUS TEMIIEPaTypEL.

[pubopel MoryT GBITE C OAHOCTOpPOHHEH, ABYCTOpOHHEH H be3nyneBoii
LIKANAMH M BBITYCKAIOTCH B MATH MOAHQHKAIHAX: TOKA3BIBAIOKE - A; CHTHAIHA-
supyiouye - C; Tpexnos3uiuoHHse KoHTakTHele - K; AByXnoznuumonusie ¢ NpaBbiM
KoHTakToM - KIT; AByXnosunmonssie ¢ jieBbIM koHTaKTOM - KJI.



. fo
Puc. 3. Baemunii Buzt yskonpoduisuoro npubopa cucremnr ACK

MumsonsTMeTp (puc. 3) uMeer IOCKUI JTUTOH Kopryc / W3 aloMuH#ue-
BOTO CIUIaBa, 3aKPHITHIH KpsiKo# 2. C juueBo# cTopoHs: KOpITyca pacnoyioeHa
mKana 7, 3aKpbiTas HATHIHHKOM, CoCTOAIMM M3 cTekna u pamku 8. Illkana npu-
Oopa umeeT npope3sk, 3aKpHITYI0 MATOBEIM 9KpaHoM /0, Ha KOTOpEIi NPOEKTHpYET-
Cs CBETOBOH yKasartens. Ha mkany HaHOCHTCS TONBKO H3MepseMOe 3HaYCHHEe, BCE
OCTaNbHbIe 0003HAYEHHA M HANIUCH BHIHECEHE! HA TabNMuKy, 3aKperieHHyo Ha
kpbiiike npubopa. C 3amHell CTOPOHEI KOpITyca pachonoxen naTtpoH 3 OCBETH-
TENIPHOH JIaMITbl, 3aKPBITOH KPHIMIKOH 4, M IITENCe/IbHAI pasbeM S5 JUIA MOKIIIO-
YEHHS el BHEIIHAX KOMMYHHKAIHIA.

Cuarnanusupyiomme npubopn Mogudukanun C craG)eHs! NBYMS IBETHEI-
MH CBeTOQWIbTPaMH-IITOpKaMua 9 u /3, KOTOpBIC BHAHBI CKBO3b IPO3PaYHYIO
mens // B MatoBoM 3kpane. CBeToGunsTph! PaCIIOJIOKEHH 3a IIKAIOH TakuM 06-
PasoM, 9TO IIpA BBIXO/I€ M3MEPACMON BENMYHHBI H3 OONACTH yCTAHOBIEHHBIX 3HA-
YEHHH CBETOBOH yKa3arelh U3MEHSET 1[BeT.

IIpH ropH30HTaIBHOM HCIIOMHEHHH npubopa B NpaBoH YacTH MIKAIEI HAXO-
AATCs KPACHBIA CBETOQHILTD, @ B JIEBOH - 3eJIeHBbIiA, Y npubopoB BepTHKANBEHOIO
HCIIOJIHCHHS B BEPXHEH YaCTH LUKANIbI - KPACHBIN, B HUXKHEH - 3eJIeHbII.

CBeTOQUIBTPH yCTAHABIMBAIOTCS B HEOOXOMMMOE NONOKEHHe perynsaro-
pamMH 6 ¥ /4, BBIBEJICHHBIMH HA KPBIIIKY npubopa; Tam e pacioNoXeH U perys-
TOp KoppekTopa /2. Tlonoxenue cBerodpunsTpos 1 KOPPEKTOpa peryjiupyloT ot-
BEPTKOH.



Ilopsnox nposenenus nabopatopHoil paboTsi.
1 .IToBepxa MWUIHBONLTMETPA

IloBepka NPOH3BOAMTCA MyTEM CPaBHEHHS ITOKA3aHMH MMITHBONETMETPA C
nabopatopHsiM noreriomerpom tuna II1-63. Iepex navanom paGotsl crpenka
MHJUTHBOJNIBTMETPA NPH MOMOILH KOPPEKTOpAa yCTAaHABIHMBAECTCA HA HYNEBYIO OT-
MeTKy (npubop npH 3Tom fomkeH 6biTh oTKmoYeH). KOHTponsHENH noTeniHoMeTp
NpHBOAKTCS B paboyee coctosnue (cM.paboty 2). IoBepsieMslii MHLTHBONETMETD
I NpHCOEMHAIOT K NOTEHUHOMETPY 2 H 3axHMaM «X» (puc.4).
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Puc.4. Paboyas cxema moBepKd MHJUIMBONBTMETpPA

YcranasnuBaoT nepexmodarens «Pox pabote» B nonoxenue &llosepka),

COOTBETCTBYIOLIee MNpeZeNly WKaisl nosepseMoro mMuwuiuBonstMerpa E, (25,50
wm 100 MB ). 3areM ¢ MOMOIIBIO NIEPEKIIOYATEIs THHAH YCTAHARITHBACTCS HOMH-
HAIHOE COMPOTHBJICHHE BHENIHEH IeNH MHUIMBONBTMETP R ., yKasaHHOe Ha

mixane nosepsemoro npubopa (5 ;15 Om).

[Tocne 3TOro0 BpamieHHEM PYKOATKH peoctata «HampsokeHue» 1jiaBHo moj-
BOJIT CTPEJIKY K MEepBOH NMOBEPAEMOH OTMETKE InKaibl. JIis H3MepeHns: Hanpske-
HHS Ha TOBEpsAeMOM NpHOOope BKIIOYAIOT MOTEHIIHOMETP NEPEBOAOM MepeKioya-
Tess «K — W» B nonoxcenne «M» M 3aMHCHIBAIOT 3HAYEHHE H3MEPEHHOIO HANps-
HKEeHHS B MHJUTHBOJIbTAX MO CyMMe MOKa3aHKH MIKaJ CeKIHOHHOTO NepeKIoYaTesis
M PEOXOp/a, yMHOXEHHOH Ha MHOXXHTENb, YCTAHOBJICHHBIH HA MEpeKiioYaTelie
npeaenos norenimomerpa ( x 0,5; x I; x 2).

Hanpuefiimi nopsiiox paboTsl 10 NoBepKe MHIUIMBOJIETMETPOB SCEH M3
tabmunpl. CpasuuBas BenmuuauHy Tepmo- 3JIC B MB, cooTBeTcTBYIONIYyIO TIOBEpSsie-
MOM TOYKE COrNIacHO IPaxyHpOBOYHOM TabiHIe, C MOKa3aHUAMH TOTEHIIHOMETPA,
MOJCYHUTHIBAIOT NMOIPEIIHOCTE MHIIMBONBTMETPA. Pe3ynsraThl moBepKkH MuLIM-
BOJIETMETpa 3aHOCATCH B Tabi. 1.

Tabnuna 1
Temneparypa no | TOAC no rpaxynpo- | [Moxazanus noren- | [Ipusenennas no-
MKajie MHAJUTHBONLT- | Bo4YHOH Tabmuue f, | muomerpa Ky, MB rPenrHoCTh
M 4, °C E(ty, tg), MB ; "
erpa (11, 1) 2 E(‘I"O) E, .
E -E
1 2 3 4




IMpumeyanue: E, - Hopmupyomee 3HaueHue, pasHoe E —E . Te. pasHoCcT
TOJAC coorsercTByIOmEit KOHEUHOM H HAYANBHOMN OTMETKY LLIKAJTBL.

2. MccnejoBanue BIHSHUS CONPOTHRICHNS BHEIHEH LeIH

Ilocsnie noBepKH HCCHEAYIOT BIUSHUE U3MEHEHHS CONPOTHUBNEHHS BHELIHEH
[IeNH Ha MoKa3aHHsA MULTHBONBTMETPA. Kak yKaseBanoch Bhille, MOKA3AHUS MUJI-
/IHBOJITMETPA 3aBHUCAT OT COIMPOTHBIEHUS BHEWIHEH ey R, ¥ BHYTpEHHero co-

npoTuBieHus npubopa R_. I'pamynposka kaxmoro MHJUTMBOJIETMETPA NPOH3BO-

AMTCA NPpH HOMHHANLHOM CONPOTHBIEHUH BHEIUHEH Lenu. EcrecrBenno, uto wus-
MCHCHHC CONpPOTHBIICHHs OyAeT BIMATH HA NMOKA3aHHS, BHI3LIBATH MOrpelHOCTh
npy u3mepenun. Ilpu skcryaranuu Hepe/Ko 3abbIBalOT 06 ITOM H, yCTAHABNHBAS
MIJUTHBONIETMETP JAIEKO OT MECTa M3MEPEHHMS, HE YYHTHIBAIOT JOMOMHHTE/BHOS
CONPOTHB/ICHHE COSAMHUTENBHBIX IIPOBOJIOB.

JUis M3yYeHHS TIOrPeNIHOCTH, BBI3BAHHON H3IMEHEHHEM COINPOTHBIIEHUSA
BHELIHEH LIENH, YCTAHABIMBAIOT CTPEJIKY MHJUIMBOJILTMETPA NPH MOMOIM PyKO-
ATKH peocTaTa «HanpsokeHHe» (Tepemouarens noreHunomerpa «K — U» moxker
HaXoxuTeCs B JMOOOM IONOXEHHH) Ha ONpPEAENICHHYI0 OTMEeTKY IIKaJIbi
(200,400,800°C) npy HOMHHAIBHOM CONpPOTHBICHHH R, yKasaHHOM Ha Iukaie

npubopa.

3areM nepeKioYarTes IMHHH YCTAHARIMBAIOT B pa3IM4HbIE TIOJIOXKEHHUS,
COOTBETCTBYIOUIME CONPOTHBJICHHIO JHHHM, OTIHYAIOWICHCH OT HOMMHAILHOIO
3HAYCHHA B Ty H APYTyI0 CTOPOHY Ha 10 - 20 Om. Iocsie 3Toro 3anuchiBaioT MoKa-

3aHMs MHJUIMBONTBTMETpA. PesynbraTsl 3anocarcs B tabi, 2. '
Tabmua 2

R _.Om lokasanua muumBoNET™MET- | BRIBOMBI 110 pe3ynbTaraM H3-
. pa, °C MepeHHit

1 2 3

B oT4ere nomKkHbI 66ITH NpHBEICHBI CIeAyIouHe JJaHHbIe
1. Pesynerarsr paotsi (Tabn.l; 2 ) ;
2. IosicuurensHbie yeprexu (puc. 1; 4 );
3. Kpatkue rexuuveckue XapaKTEePUCTHKH NPUOOPOB, HCIONB3YeMBIX
B pabore.
Koutposshbie Bonpock! no pabote
1. Tlpuuuun neiicteus, HasHaveHue BbINYCKAE€MbIX MHJUIMBOJIETMETPOB.
2. B 4em 3axmodaercs nopepka MHJUTHBOJIbTMETPOB?
3. INovyemy Ha nokazanms MHJUTHBONIETMETPOB BIIMAET M3MEHEHHE COIpO-
THBJICHHA BHELIHEH LIEMH, OTKY/Ia 3TO BhITEKaeT?
4. IloyeMy BHyTpeHHee cOnpoOTHBIEHUE MHUIHBONILTMETpA R Jenaercs

Gonbilie BHEMHErO R, W nodemy yBenuuenue ero Bce-Taku HebecnpenenbHo?
5. Pacumdposats Hannmce Ha mxaie MHJUTHBOJIBTMETPA.
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PABOTA 2
U3MEPEHHME TEMITEPATYPBI C ITOMOIILIBIO
TEPMOJSJIEKTPUYECKOI'O TIPEOBPA3OBATEJIS
(TEPMOITAPBI ) U IABOPATOPHOI'O ITOTEHLJUOMETPA

[Tpn pabore ¢ TepMOINEKTPHYECKHMH NMPeoGpPa3ZOBATENAMH HCIIONB3YIOTCS
MHPOMETPHIECKHE MHJLTHBOJILTMETPEl ¥ NOTEHHHMOMETPhL. MUIUIMBOABTMETPHI
usmepsiioT TOJIC TepMoanexTpuyeckoro npeobpasoBaTens NMpAMBIM METOAOM MO
CHJie TOKa B LENY NOCTOSHHOTO CONpoTHBAeHHs. IlpsaMoil MeTon u3mepenus B
GonsimmHCTBE CiIy4aes He 0GeceYHBAET BHICOKOH TOYHOCTH H3MEpPEHH.

B norennuomerpax ucrone3yercs 6osiee TOYHBIN KOMIIEHCATMOHHLIN METOJ
usmMepeHnA. HeussecTHast 110 BeNIHIHHE SNEKTPONBHIKYIIAA CHIIA TEPMOSJIEKTpHYe-
cKoro npeobpasoBaTesis KOMIIEHCHpYeTcs (YpaBHOBEIIMBACTCS) HIBECTHOM 110 Be-
JIHYHHE, HO NPOTHBONOJIOXHOH MO 3HAKY Pa3’HOCTHIO MOTEHUHANOB HA y9YacTKe
ANEKTPHYECKOH LIENH, MHTAEMOH NMOCTOPOHHMM HCTOYHHKOM TOKA.

Ha puc.5 nana ynpouieHHas NpUHUMIAAIBHas cXema 1abopaTopHOro mo-
TeHupoMeTpa. Mamepurenshas cxema BKIIOYaeT B cebs CleAyIOUHe IEMEHTH

HCTOYHHUK nocToarHoro Toka bII (cyxol anemenr); perynupyemsii pesucrop Rg;
peoxopi Rp, BJOJIb KOTOPOrO NEPEMEIAeTCs CKOMB3SIHA KOHTAaKT C; KOHTPONS-

HbIH pesHcTop Ry, NpeAHa3sHA4YeHHLIH JUIS YCTAHOBKM paGodero Toka; HYyIb-
ipubop HIT (dyBcTBATENBHEIN ranbBaHOMETD ); HOpMaBHBIH 3nement HD); nepe-
xnodarens [T i Tepmoaniextpudeckuii npeobpaszoparens F, . Ilepen usmepennem
OPOBOJIMTCA Onepaiust ycraHosku pabovero Toka B konType I ( mxana peoxopna

Ry rpajiyposasa npu pabo4eM ToKe) WM ONepanus KOHTPOIS.
3uagenne paboyero TOKa YCTAHABIMBAETCH KOMIIEHCAIMOHHBIM METOJIOM.

Ilepeximoyarens I1 craBurcs B nonoxenue K. INepemermnas aeuxok pesucropa R,

AOOUBAICTCA HYJIEBOIO TOJNIOXKEHUs CTPENKHA Hy.b - ipubopa. B stoM ciyuae 3J1C
HOPMAITBHOIO 3JIEMEHTa KOMNeHCcHpyeTcs (YpPaBHOBEIUMBAETCS) PABHLIM 1O BEJH-

uMHe, HO 0BpaTHLIM 0 3HAKY NaJIcHAEM HalpsHKeHUs Ha pe3ucTope Ry npu

Em=1p.kx,.orrxy11a Ip-—R;—, (6)
rae 1, - pabo4uii TOK, Ha KOTOPEIH rpafyHpOBaH PEOXOpPA .

HopmanbHblii . 2JIeMEHT NPH KpaTKOBPEMEHHOM HCIIONB30BaHHM obecneyn-
Baer crporo nocrosanyio S/C B guanazone 1,0185-1,0195 B ( B 3aBucuMOCTH OT
ana HI). 3J/IC ucrounska nocrosHHoro Toka Gonswe (1,2 - 1,65 B). Pazauna

«TACHUTCS» 3a CYET PeryJiMpyeMorc pesucropa R KOMIEHCAIHOHHBIM METOHOM.

[Ipu usmepenuu nepexmoqarens [1 cragsar B nonoxenune U- u, nepemeinas
nBrkox peoxopna (touky C), moOGHBaIOTCSH HYJNEBOTO MNONOXKEHHA CTPENKH HyJIb-
npubop HIL Oro osnavaer, yro TOJIC TepmossiekTpuyeckoro npeobpaszosareis
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E; xoMneHCHpyeTcs paBHOI no BEJIHYHHE, HO 0OpaTHOMN NO 3HaKy PasHOCTHIO MO-
TeHuManoB Upc Ha yyacTke peoxopna AC, unu
Ep =1 -Ryc=Uyq,

A€ R, - compoTuBiieHne yqactka AC peoxopaa. Us ypaBuenui(6) u (7) nony-

Puc.5. Ipusmannans-
Has cxema naboparop-
HOTO NOTEHITHOMETpa

f" l u.l—l.l.n.hg.la:l‘/&
-~ -
oL H3 =g
"7' m H” Lr

9YUM

Eys
M o

(7

(8)

Ypasnenne (8) cnpasemnmuso NpH YCIOBHH, 9TO

3Ha4YeHHe pabodero Toka I, CTPOrO onpenenenHoe.

Ipuaunel noBuinieHHol TouHOCTH H3IMeEepeHH i
¢ OMOombI0 1abopaTopHbIX NOTEHUHOMETPOB

Kak ykasuBanocs Bbime, nauGonee TOUHBIM MeTO-
AIOM M3MEDEHHs JBISETCH KOMIIEHCAIMOHHKIH MeTon. Vc-
MONL30BaHHE KOMIICHCALHOHHOIO METO/2 M3MEPEeHHsA CO-
BMECTHO C HOPM@IBHBIM 3MIEMCHTOM BBHICOKOIO Kjlacca
TOYHOCTH 00€CeYHBaeT BBICOKYIO TOYHOCTH H3MEepeHus.
Knace Tounocty nopMansmsix snementos PasNM4YHBIX TH-
OB Haxoxutcs B npeaenax 0,0002--0,02 (TOCT 1954- 82)
ITO 1N03BONIAET HITOTOBNATH nabopaTopHbie MOTEHIHOMET-

PBI BRICOKOro Knacca TogHocty ot 0,0001

9245-79).

Ha nokazaums naboparoproro HOTCHUHOMETPAa HE BIMAET M3MEHEHHE CO-
NPOTHBJICHHSA BHEIUHEH LEIH, TAK KaK B MOMEHT H3MEPEHUS TOK B IL[ENH TEPMO-
IICKTPHIECKOro NpeobpasoBaTeNs OTCYTCTBYeT, HET NaeHHs HaNpsDKEHHA Ha Co-
CAUHHTENBHBIX NMPOBOJAX M K ToukaMm A u C PeoXopAa NoABOAUTCH TOYHOE 3HA-
senne TO/IC npeobpazoparens. Veenuuenue CONPOTHBIICHUS NMPOBOJIOB, €CTECT-
BEHHO, BO3MOXHO JI0 ONpPEeENICHHOr0 npejieNa.

=

Puc.6. Pabouas cxema H3Mepe
npeobpazosarens i naboparopu

awess

NELONAVYTTE V08 }

oro NOTEHIHOMETpa
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1.Ilepexmouarens pona pabor Iy, (puc.6) uMeer nonoxenue «IloBepkar,
«Ilorerunomerp», «MPH». Tlpn uamepennn TDJIC TEPMO3JIEKTPHYECKOIO Tep-
MOMETpa NepexinoyarTeNb CTaBUTCA B nonoxenue «Ilorenunpomerpy.

2.CexuHOHHBIN H3MEPHUTENLHBIH peocTaT Bg,cocTosiuuii W3 pe3sucropos,
COS/IHHEHHBIH C HUM TIOC/IE/IOBATENEHO NON3YHKOBELH PeoXopa Rsy ¢ MOATOHOY-

HBIMH PE3HCTOpaMH (PE3UCTOPHI 3TO AHAJIOF PEOXOpAa Ha Ry, puc.5).

3.Mcrounnx nocrosunoro toka BIT Hanpskenuem 1,2-1,68 .cocrosumii u3
Cyxux anemenToB (ananor U1 Ha puc.5) .

4. CBOeHHBI NON3YHKOBELH PeOCTaT /IS YCTAHOBKH paboyero Toka, co-

CToANMH W3 pe3sHCTOPOB R;s u Ry (ananor R . na puc.5).
5. Hopmanbamiii snement HD (ananor HD wa puc.5).

6. KOHTpONBHEIN PE3UCTOP, COCTOAIMI U3 MOCTOSHHOM Ry, u nepemensoi

HacTeH (KOHTPONBHEIA pesncTop - amanor Ry Ha puc.5). Conporusienus nepe-
MEHHOH 9acTH BesmauHOH 1o 0,1 OM Kaxoe BBOAMTCS B 3aBHCHMOCTH OT AeHCT-
BHTENBHOH OJIC nNpHUMeHseMOoro HOPMaNbHOTO 3JEMEHTA. 3JIC uHopMansHOro
3neMenTa knacca rounocty 0,02 umeer onpezeneHHoe 3HaYenue nuanasona 1,018-
1,0194 B.

7. Ilepexmouarens B, umeromwmii xipa nonoxenus: «K» (xouTpons pabouero
ToKa ) u " U "(mamepenve TIJIC),(ananor nepexmoyarens I1 na pHc.5).

8. Knonku KH; u KH, mis Bxmoyenus rajbBaHoOMETpa pH rpyboi 4 Toy-
HOMH yCTaHOBKE paboyero ToKa U NpH H3MEPEHHUH. ?

9. JIsa 3axuma X s NPUCOCIHHEHUA TEPMOEKTPHUECKOIO npeobpasosa-
TeJIs WK noBepseMoro npubopa.

10. B npubope npenycmotpeso nyGmuposanue I', HD, BII NPU HEHCIpaB-
HOM HMX COCTOSIHHHM HapYXHBIMH yCTPOHCTBaMH TOro ke HasHaueHus. (Ilepexmo-
HaTeNIF Ha Hapy)KHbIE YCTPOMCTBA HA CXEME He [I0KAa3aHEbl.)

11. Ilepexmouareis B, ciryuT /Ui H3MEHEHHA NOAAPHOCTH NOAKTIOUCHHA.
BwmecTo Toro 4To6s MEHATH KOHIS! IPOBOIOB TON 3WKAMAMH «X», NepeKoYaloT
B; (puc.6). _

Horennmomerp IMM1-63 npesnaskauen He TonbKo Wis u3meperus DC Tep-
MOBJIEKTPUYECKHX npeobpasoBateneii ¥ IPyruX JaTIUKOB HOCTOSHHOIO TOKA, HO H
AJi TOBEPKH NHUPOMETPHYECKHX MMILIMBOJBTMETPOB, aBTOMATHYECKMX IIOTEH-
[IHOMETPOB U APYI'HX BTOPHYHLIX NPHOOPOB. '

Jns nposenenus nopepku ITT-63 uMeercss HCTOYHMK perynMpyeMoro Ha-
npsxenns (MPH) u cexumonusiii peocrar. Ipu npoBejieHHH MOBEPKH K KIEMMaM
«X» BMECTO TEPMOSJIEKTPHYECKOro npeobpasosaTes NOAKIIIOYACTCS NOBEPAEMBIN
nprbop, a nepexinoyarens II,, crasar B nonoxenue «ITopepkay.

Ipu nosepxe "UPH" umurupyer TOJIC TepmosnexTpuieckoro npeobpaso-
BaTeJisl, 2 CEKIHOHHBIH PEOCTaT HMUTHPYET CONPOTHBIICHHE BHEILHEH Leny nose-

paemoro ripubopa. y
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I[Nopsinox nposeienus naboparopuoi paborsi

A. Mamepenne TOJIC TepmoanexTpryeckoro npeobpazosareiis ¢ NOMOLIBIO
NOTEHIHOMETPA. o

Pa6ora npoBoAMTCA B CIEAYIOIEM MOPSIKE:

1. Cobupaercs cxema puc.6.

2. YcraHaBinMBaloT nepexmoyarens poga pabor IT; B nonoxenne "Iloren-
nuomeTtp”,

3. YcranaBnuBaloT nepexyodaress By Auanazona u3Mepenns B COOTBETCT-
BHH C IpaflyMpoBOYHOH Tabinuel Tepmoanekrpuyeckoro npeobpasosarens. [Ipu
usmepenun TOJIC no 25 MB B nonoxenne x0,5.1Tpu uamepennn TIJIC no 50 mB
- B nonoxeunne x1. Ilokasanus npuGopa COOTBETCTBEHHO YMHOXATCS HA 3TH KO-
3} PULHEHTSI.

4. Bxmovaror HcToyHuK nutanus BIT nepexnoyarenem B;.

5. IlpousBojaT ycranosKy paboydero toka. Jlis 3Toro nepekmouarens By
nepesojat B noyoxenre K. Bpamas pykostky R, s npu Haxaroi knonke KH1
(rpy60), ycTaHaBIHMBaKOT CTpPENKy ransBaHomerpa I Ha Hyns. 3atem ornmyckaior
xaonky KH1 (rpy60) i naxumator xaonky KH2 (touno). Bpamas pykostky R4
npu Haxxaro kaonke KH2, ycranasnusaior crpenky ranssasomerpa ' Ha HyIb .

6. IposoasT onepammio u3mepenus TIJIC TepmoanexTpuueckoro npeobpa-
3osarens. Jlus sToro nepexmouarens By nepesofar B nonoxenne U , HOKAMAIOT
konky KH1 (rpy6o) u nocrenenHo nepeBopaquBaioT pykosatky By ceKIHOHHOIO
peocraTa Ha OJHO JeNeHHe, Clleisd 3a IIOJIOXEHHEM CTpeNKH raibBaHomerpa I
Crpenka raBaHOMETpa JIOJKHA OCTAHOBHTLCS CJI€BA OT HYJA. 3aTeM OTIYCKAIOT
kronky KHK rpy6o) n naxumaror kwonky KH2 (touno ). Ilpu Haxaroii kHomke
KH2 ppamaior pykosTKy Rs) peoxop/ia ¥ YCTaHABIMBAIOT CTPEJIKY raibBaHOMETPA
I' na uyis. [Tocne 3TOro CYMTHIBAIOT MOKA3aHMA C JABYX MIKAN: MIKAJIE CEKIIHOHHO-
ro peocrara By u mxansl peoxopna Rsy TOJIC repmoanexipuyeckoro npeobpaso-
BaTeJIA.
b. BeenieHue nonpasku Ha TeMmrepaTypy CBOGOMHBIX KOHI(OB TEPMOIApEI
TEpPMO3JIEKTPHYECKOro npeobpasosareis.

I'pajiyspoBoYHbI€ TaONHIIEI TEPMOTIAP TEPMO3NEKTPHYECKHX NTpeobpazoBa-
Tenel (CM. NPHIIOKEHHs) COCTABJIEHBI IIPH TeMiepaType cBoboHbx koHIoB 0°C.
I'panyupoBounbie TabnHIB - 3T0 3aMUCH B Ta6MMIHOM (opMe 3aBUCHMOCTH
~ E=f(4.1,) npu 1y=0°C,
rae E - TOJIC TepMonaps! TepMOINEKTPHYECKOro npeobpa3zoparens; f, - TeMnepa-
Typa pabouero xonua tepmonapsi; 1, =0'C - Temneparypa CBOGOJHBIX KOHIIOB

TEPMONAphI .
I'pagyupOoBOYHEIMH TabJHIIAMH MOJNB3YIOTCSA IIPH [PAJYMPOBKE LIKAI TEX-
HUYecKHX (0DIENpPOMBILUIEHHBIX) NPHOOPOB M NPH M3MEPEHUH TEMIEpaTyphl C
noMouIbio 1abopaTopHBIX NPUGOPOB.
Ilpn H3MepeHHH TeMIlepaTypsl B YCIOBHAX LEXa WM jabopaTtopuu Temrie-
patypa f; cBODOJHBIX KOHIOB TEpMONapsl paBHa TEMIIEpaType OKpyKaiouei cpe-
Jibl, 0OBIYHO 1, > £y = 0°C.

14



Hnsi Toro 4ToGsI MMETH BO3MOXHOCTBH MOJB3OBATHCA I'PAJyHPOBOYHBIMH
Tabiniamy, HeobXoMMMo BBECTH NONpaBKy B M3MepeHHoe 3Hauenue TDJIC Tep-
MOnaphbl TEPMOJIEKTPHYECKOro npeobpa3oBatens, BHI3BAHHYIO U3MEHEHHEM TEM-
nepaTypsl CBOOOHBIX KOHIIOB OT fg JiO 1> .

Hnsa Temnepatyps! t; pabodero xowua u TeMneparype fy CBODOIHBIX KOHI(OB
TOJIC Trepmonapsl ONpeAenstoTCs BHIpaXeHHEM

E(h, ty)=e(n)-e(s), ®)
rae e(t,) u e(t,) - xonraxrHEIe TOJIC cooTBeTCTBERHO pabouero npu t, % cBo-
Goasoro npu ¢, =0 °C xoHLOB.

Ecnu remneparypa cBOGOAHEIX KOHLOB IPUHAMAET 3HAYCHUE t,, 10 TOJAC
TEPMOMNAaphl XapaKTepU3yeTcsi BEIPOKEHUEM
E(t;, t,)=e(t,)-e(t,)- (10)
Haiins pasnocts Beipaxcenuii (9) u (10) nomyaum

E(t, 1) - E(t,, t,)=e(1) —e(t)-

PazHocTh, CTOsMAs B MpaBoH YacTH NOCHeJHEro paseHcTsa, paBHa TDJIC
TOH e TepMONaphl NpH Temrieparype paboyero KoHIa #, W TeMneparype cBobos-

HBIX KOHLOB {; =0°C. [ToaToMy MOXKHO HanMcaTh:
Et, 1y) - E(t, 1) = E(t: 1)

E(t, 1)) =E(t, t,)+ E(t,, 1, ). (11)

rae E (t, ; ’z) - 35ayenne TOJIC, pazBusaemoe TepMonapoi (HaXOaUTCA MO MoKa-

HIIH

3auusaM npubopa ); E (tz, to) ~ 3HaYeHHE NONPABKH HA TeMNepaTypy CBOOOIHBIX
KOHIOB (HAXOMUTCA TO rpafyMpoBOYHON Tabiuiue Uit TeMneparypsl t,. cBoboJI-

HBIX KOHIIOB ).
Usmepus E (tl, 12) C MOMOMIBIO NOTEHIIHOMETPA U onpenenus £ (tz, to) o

rpafyMpoBOYHON Tabnuue, BHIYHCANTH 3Ha4YeHWe K (’1’ to) o ¢opmyne (11) .
Tewmiiepatypa f, HaXOZUTCA C NOMOWIBIO PTYTHOrO TEPMOMETpA. BhiYMCAUB 3Ha-

yenue E(l,, 1. ), o BOYHOM Tabnule onpeiesnsioT TeMinepaTrypy f, pa-
12 b TPARYRDO. 1

Go4ero KoHIa TepMONapsl TEPMOJIEKTpUYecKoro npeobpasosarens. Pesynbrarsi
H3MepeHns 3aHocATes B Tabin.3.

B oryere no naboparopHoi pabore n0mkHE OBITH TIPUBENAEHBI CIACHYIONHE
pe3yinbTaThi:

I. Kparkuie TeXHHYECKHE XapaKTEPHCTHKH TEPMOJIEKTPHYECKOro mpeobpa-
30BaTels ¥ MOTEHLIHOMETPA, HCIOJNB3YEeMbIX NIPH BBINOJIHEHUH paboThL

2.Pe3ynbTaThl H3MEpEHHH TeMNeparypbl MeKTpHYeckoi neyu (tabn.3).

3. ITosicauTenbHas cxema (puc.S).
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Tabauna 3

INokazauus Temnepartypa Ionpasxa (onpe- | TOJIC Tepmona- | Temneparypa pa-
NOTEHIHO- cBOBOAHBIX KOH- | ICIAETCA 1O Ipa- psl nph £, =0 °C | 6ouero KOHua
metpa [II1-63 | moB  Tepmonaps | gymposounoii (bopmyna  11) | TEPMoTaps (1em-
E(t,, t ), (oxpyxaome#i | rabnune ans 1) neparypa  feuM)
2 cpens), £, iy E (‘I’ 10), MB f 5
MB E(t,, t,).uB
1 2 3 4 5
KonrponsHasie Bonpocsl no pabore

1. Pacium¢poBath HaANHCH Ha 3aUIMTHON apMaType TEPMOBJIEKTPUYECKOro
npeobpa3oBate)is U Ha TAHEJH MOTEHIHOMETPA.
2. O6wsicHuTh cxeMy (puc.5) ,9T0 ueM KOMIICHCHPYeTCS IIpH ONeparmsix
KOHTPOJNY H H3MEPEHHS.
3. Yem Boi3bIBaETCA HEOOXOAUMOCTD ONEpaIHH CTaH/iapTH3aLuK ToKa?
4. TloyeMy ¥ KaK BBOJHMTCSH IONpaBKa Ha TeMIIEpaTypy cBOOOAHBIX KOHLIOB
TepMonaphl (TepMO3JieKTpIIeckoro npeobpasoparers)?
5. IlogeMy W3MeHEHHE CONPOTHB/CHUS BHEIIHEH LeNH HE RIMIET HA [OKA-
3aHHUA NOTEHIHOMETPA (CPABHHTH C TAPOMETPHYECKHM MIILTHBOETMETPOM )?
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PABOTA 3

ABTOMATHYECKHE DJIEKTPOHHBIE TOTEHLIMOMETPBI

[Ipuniun peficTBus u ycrpoiicTso

ABTOMATHYECKHH NOTEHUHOMET ABJISETCS BTOPHYHEIM npubopom u pabo-

TAeT B KOMIUICKTE C TEPMOINEKTPHYECKMM npeobpasoBatenemM (Tepmonapoi) unu
APYTHM JaT9HKOM HANpPSOKEHHA NOCTOSHHOrO ToKa. B omnnume or nabopatopHsix
NOTEHIHOMETPOB, Y KOTOPBIX IEpPEMEICHHE [BHXKA DPEOXOpAa NMpPOM3BOXHTCS
BpYHHYIO, B aBTOMAaTHYECKHX NOTEHLHOMETpPAX JBHXOK PEOXOpAa NepeMeliaeTcs
a5TOMAaTHYECKH C MMOMOIUBIO PEBEPCHBHOTO 3JIEKTPOABUTATENS.

IlpubopocTpourensnas npombiLIeHHOCTS BBIITYCKAET MOTEHIIMOMETPSI

cnenyronmx tHnos: PII 160 manorabapurHbiii (0T 0QHOrO 10 ABEHAMATH KaHA-
nos), JTUCK-250 opso- u TPEXKAHANBHBIA C AUCKOBOM auarpaMmoii, A650-001
MMEET /10 TBEHA/NaTH KaHANIOB KOHTPOJIS ¥ PErHCTPalHH.

Puc.7 1lpubop perucrpu-

Ilpu6op, peructpupyiommii Muoroxanansasii PIT 160 M-
58 (puc.7), npenuasHaden s M3MEpEHHs perucTpaumm
TeMIEepaTypsl, NaBAeHHs, YPOBHA, PacXoja, nepenaja Jas-
JICHHH M JAPYTHX HE3EKTPHYeCKUX BENHYMH, Npeobpaso-
BAHHBIX B JNIEKTPHYECKHE CHUI'HANBI HANPSOHKEHHS M CHIIBI
IOCTOSHHOIO TOKAa WJIH aKTHBHOE COTpOTHBIACHHe. B npu-
6opax PIT 160 M-58 npenycmoTpeHa BO3MOMKHOCTH JUC-
TaHIMOHHOIO YNPABJICHHUs NEPEeMEINeHHeM JHarpaMMHOIM
nentst. PIT 160 M-58 ¢ curnanmsanuedi MMEIOT 3KOHOMWY-
Hbiit pesicm pabots «TAYIMEP», nps KOTOpOM perwctpa-
A OCYINECTBISETCA TONABKO NPH BHIXOJE NapamMerpa «3a

pyromuit PII-160
HOPMY».
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Puc.8. OynxumonansHan cxeMa OQHOKAHANLHO-
ro npubopa JIMCK250:7 - nepsuunsiii npeob-
pasosaTesis; 2 - BXOIHOE YCTPOH CTBO HOpMa-
nM3auMK CHrHana; 3 - 4 - npeasapuTenLHBI B
OKOHYATENBHLIA yCHAKTENH; 5 - peoxops; 6 -
YCHIIHTEIb CHUHANA PeoXopaa; 7 -ykazarens; 8
- peBepCHBHBIN ABMTATEND; 9 - YyCHAUTEND He-
banavca; 10, 1] - puxonubic yCTpoHcTBa CHI-
HAJIOB COOTBETCYBEHMHO «MHOTO», «mano»; 12 -
BBIXOAIHOE YCTPOHCTBO TPEXNOSHLHOHHOIO pe-
rynuposanus; /3 - BeIXOAHOE YCTpOHCTBO
yHHOHUMPOBANHOIO CHIHANA MOCTOSHHOIO
TOKA.

Ha puc.8 npencrasnena ¢pynxumo-
HaJlbHas CXeMa OJHOKaHAIBHOro npubo-
pa JIMCK250 (cxema npubopa PIT160 Bo
MHOI'OM aHAJIOrH4YHA), BHINOJIHEHHOIO Ha
MHKPO3JIEKTPOHHOM 6a3e cpenHel HHTe-
rPaLHH.

Ilpaumepom obGo3Hauenus npubopa,
paboTaioniero B KOMIUIEKTE C TepMoOIIpe-
obpa3zoBareneM CONpOTHBICHUS, KOTOPbIH
umeer Guictposelicterue 16 ¢, Bpems 060-
poTa auMcka - 24 4, peneiiHoe perynu-

pyiomee YCTPOUCTBO, ABNACTCH
JAUCK250-1231.
bnoyno-arperarisie  ycTpoicTpa

THia A600 cocToaT U3 MOKA3BIBAIOLIETO U
perymipyiouiero npubopa tana A650-001
H KOMIUIEKTHBIX C HHM BCIIOMOIraTelb-
HBIX OJI0KOB pa3IMYHOIrO Ha3HAYEHUS.
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Yerpoiicteo tuna A683-001 (puc. 9) npepnazunageno mus H3MEPEHHs perucrpa-
UHH, CHTHATTH3AUMHE ¥ PEryJIHPOBaHHS 1o 12 KaHajiam, cocTouT M3 Gnoka curua-
masauMn ¥ perynuposanus (BCP) M nBeHAUATHKAHATBHONO PErHCTPHPYIOIIEro
mrosoro npubopa A650-001. INorpennocTs uamepenus u perucrpamu + (0,25

-o‘ﬁ?/‘-:q —_— S— Se—— B b e T 0
e | 1650-001
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Puc.9. ®ynkusonansuas cxema ycrpoiictea A683-001

Bxozusie curnansl or nepeuuHbIX npeoGpasosarenei (TII) nocrynator Ha
MoAyth Hopmanusaumy (MH), koTOpEIi noCHe0BaTENEHO KOMMYTHPYET BXOHEIE
CHTHAJIBI M OCYLIECTBIIAET BHICOKOTOYHOE JIMHEHHOE mpeobpasoBaHue HX B YHH-
GUUMPOBAHHEIH BBIXOAHOM CHrHan. DTOT CHrHan NOCTYnaeT 4epes Iepexinova-
tenb (1I) na Bxon cnensmeit cucremnr A650-001. Oua cocTouT u3 YCHIIHTENs 1O~
crogHHOro Toka (YIIT), unrerponuddepenuupyromero 3sena, uncna HMITYIBCHO-
ro npeobpasosarenss (UYWII), 6eCKOLIEKTOPHOrO ABHrAaTeNs NOCTOSHHONO TOKA
(M) 1 obpatroro peocraTHoro npeobpasosarens (OIT).

Hpurarens nepememaer ykasarens npuGopa u nevaraomyio kaperky (I1K).
[locne okoHYaHus ypaBHOBENIMBAHHS BXOJHOIO CHTHANA H NpeKpalieHus JieicT-
BHA BHUICPXKH BpeMeHH Oiiok ynpasnenus (BY) Beytaer xomanny neuats qyepes
warossii Buratens (M) Ha xaperky IK. Beicrponeiictsse 0,5 - 1,0 ¢. ITo okon-
4aHuK neyatd bY u3meHser Hanpaenenue nsmkenus Ml, s pesynsrare dero [TK
NOBOpa4YMBaeTCs Ul NeYaTH oYepeaHoro napamerpa. [lonoxenue ITK wepes yer-
polictBo obpatuoii ceszu (YOC) nepenaercs 8 BY, koropsii gyepes wuny (1Y)
nepeAacT HHGOPMAHOHHbIC H KOMAH/IHBIE CHTHAJIB! MOMYJIIO YIIPaBIeHUs (MY)c
6aokxa BCP.

Monynes ynpaenenus nepeiimouaer kanamsi MH, B pesynbTare 4ero ooec-
TIEYHBACTCA CHHXpOHH3auus B3aumoziedcTsust BCP u peructpupyiouero npudopa.
ITepememerue auarpammuoii nerts (J1JT) oCymECTBIAETCS ArOBEIM IBUraTEIEM
(M2), koropblii yrpaBnseTcs NeNHTeNeM YacTOTh (1Y) u 3apjaomuM resepaTo-

POM.
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Ycranoska 3ajiaHns B BuJle HanpshHKeHus nopgaercs ot Gnoka samanus (b3)
ua xommyrarop (KM), nepexmouaemsiii MY oanospemenso ¢ MH. Curuan or
KM nocrynaer na komnaparop (KOM), cpaBHMBaeTCs TaM C BXOAHBIM CHIHAJIOM,
M pesyJibTar cpaBHeHMs (Normyeckue «1» wnm «0») 3anuceiBaercs B peructp P,
CHrHanu3saims ocyuecTsisercs cserounaukaropamu (Cu); perynupoBaHue npo-
u3BoyMTeH 6eckonTakTHbIMH ycTpoicTBamu (BT) THpucTopHOro THNA.

ABTOMATHYECKHE MIEKTPOHHLIE MOTEHIHOMETPhI MOTYT CHabXaThCca JaT4u-
Kam¥ JUls aBTOMaTHYeCKOro peryjMpOBaHHs M CHIHANH3alHH 00 OTKIOHEHHH na-
pamerpa. B aBroMarHyecKux NMOTEHIIHOMETPAX MCIIONB3YETCH KOMIICHCAIHOHHBINA
METOJl H3MEPEHUS B COYETAHHH C MOCTOBOH CXxeMOH. YTpOIUeHHas NPUHIHIHAIb-
Has CXEMa ABTOMATHYECKOIO IIOTEHIMOoMeTpa npezcraBieHa Ha puc.10. Cxema
BLITIOJIHEHA B BHJIE M3MEPHTENHHOrO MocTa. B nquaronans Mocta AB BKIOYEH HC-
ToYHKK crabunuauposannoro nutanus UIIC nocnenopatensbHo ¢ HannacTHeiM Co-
IIPOTHBJICHHEM R, KOTOpPOE CHHXXAaeT HAlps)KeHHWe IMUTaHUs H3MEPHTENbHOH CcXe-
mel. K graronamu CJ MocTa NOAKIIOYEH TEPMOANIEKTPHYECKHH npeobpa3oBarens

T. IMpugem TOJC E,, pasBuBacMas TepMO3JIEKTPHYECKHM Npeobpa3sopareiieM, Ha-
npasieHa HaBcTpedy pasHocTd norenumanos Ucp mexay Ttoukamu C u D puaro-
HallH MOCTA.

Usmepenue E, npon3BouTcs KomnencauuoHusiM MeronoM. TOJC tepmo-

3JIEKTPHYEECKOro npeobpasoparens £y KOMINEHCHPYETCS PaBHOHA 110 BEIMYHHE, HO
obparHoil No 3HaKy pa3sHoCTHIO noTeHunanos Upgp B auaronany mocra . Ecnu £~
=Ucrp, TO TOK B LENH TEPMO3JIEKTpAYECKOro npeobpasosarens orcyrcrsyer. [pu
WamMeHeHHH Temnepatypsl uaMensiores TOJIC E; TepMosnexTpuieckoro npeobpa-

30BaTeNA. ITO NPHBOAMT K HepaBeHCTBY Ey # Ugp.Ilon aelicTBHeM pasHOCTH Ha-
npsokenus AU = E. — U, B LelH TEPMOIJICKTPHYECKOTO npeobpazosarens BO3-

HUKAeT MOCTOSHHLIM TOK, KOTOPHIH TNpPOXOAMT 4epe3 NepBHYHYI0 obmorky I
TpancOpMATOPA, YCTAHOBIEHHONO Ha BXOAE 3MEKTPOHHOro ycHmutens JY.
Sxopsr 51 Bubponpeobpazosarens copepmaer konebanus ¢ wacroror 50 I'u u mo-
nepeMeHHo coeiunsercs ¢ konrakramu I u 2. Ilpu atom Bo Bropu4HOH obMoTke 11
TpancopMaTopa HHAYLUHpYeTcs epemenHbii TOK. C BbIX0/a 3/IEKTPOHHOIO YCH-
nutens DY nepeMeHHbIH TOK MOCTYNAeT Ha YIpaBiAIonyio 06MOTKY peBepCHBHO-
ro ppurarens PJI. PesepcuBHbill aBuratens nepememaer kaperky K ¢ ycranos-

JICHHBIM HA HeH JBH)KKOM peoxopaa Rp B HAIpaBJICHHH NOCTHOKEHHA KOMIICHCa-

uuk Ey = Uep npu E; = Ugp ynpasisnomas obMotka apurarens PJI obecrountes
¥ JIBUraTesib OCTAHOBUTCA .

Ilpu W3MeHEeHHH TOJAPHOCTH MOCTOSHHOIO TOKA, MOJAaBaeMOIo Ha BXOJ
BUOpoONpeoOpazoBaTesis EKTPOHHOIO YCHIIMTE, NEPEMEHHBIH TOK, MOCTYNao-
mi Ha ynpasisiouryio 06MoTKy peepcuBHOro asuratess PII, Mensercs o dase
#a 180" Dro npuBOAMT K peBEPCHPOBAHUIO JBHTATENA.
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Prc.10. MpuRnunuansHas 3/eKTpHYecKas CXeMa ABTOMATHYCCKOO IOTCHIHOMETpPa

ABTOMaTHYECKOE BBEJICHHE [TONIPABKH Ha TEMIIEPaTypy cBOGOIHEIX
KOHIIOB TEPMONAphl TEPMOIEKTPUYECKOIo nipeobpazoparens

Bcee pesucropsl cxemsi puc.10, kpome Ry, BEIIOMHEHH! 3 CILUIaBOB, HE Me-

HAIOIHX CBOE CONPOTHUBJIEHNE NPY U3MEHEHHH Temnepatypsl. Pesucrop R, usro-
TOBJIAETCS M3 MEAHOH IPOBOJIOKH, CONMPOTHBICHHE KOTOPOH M3MEHSAETCH B 3aBH-
CHMOCTH OT TeMIIepaTyphl OKpYykaromei cpensl. Pesucrop npennasnaven s as-
TOMAaTHCCKOro BBEJICHHS NONPABKH Ha TeMIIepaTypy CBOOOAHBIX KOHIIOB TEpPMO-
aphl TEpMO3JIEKTpHYecKoro npeobpasosarens. s 31oro cBoGopHBIE KOHIIL!
TEPMONIAPLI € MOMOIIBIO YIUIHHAIONIHX TEPMO3IEKTPOHBIX IIPOBOJOB MEPEHOCST-
Csl Ha KOJIOAKY BHEIHErO MOAKITIOYEHHs npubopa.

Psiziom co cBOGOIHBIME KOHIIAMH TepMONaphl TEPMO3JIEKTPHYECKOTO Mpeoh-

PazOBaTeI Ha KOJOJAKE HAXOAMTCS pe3ncTop Ry. MamepurensHas cxema paccau-

TaHa IIpH yCNIOBHH, YTO €ClH Ry B CBOGO/IHBIE KOHIIS! TePMOTIaphI TEPMO3NIEKTPH-
Yeckoro mpeobpasosarens Haxomsrcs npu 0°C, To mompaexa Ha TeMneparypy
CBOOOJHBIX KOHIIOB paBHA HYJIO.

Ilpu orwionennn Temneparyps pesucropa Ry or 0°C ero CONPOTHBNECHHE
M3MEHACTCA. JTO NPHBOIMT K HAPYLICHHIO PaBHOBECHS MOCTa, H apurarens PJ1
Ans obecniedeHus paBHOBECHS IEPEMECTHT JBHKOK Peoxopza u CTpeNKy yKasare-
7 AOTIONIHATENEHO HA BEUTHHY TeMIepPaTyphl CBOGO/IHBIX KOHIIOB TEPMOMNAap5i.

B ommuue or mupoMerpuueckmx MHJUTHBOJIETMETPOB H3MEHEHHEe CONpo-
THBJICHHs] BHEIIHEH LENH He CKAa3bIBAETCS HA NMOKA3aHHAX ABTOMATHYECKOrO MO-
TCHIMOMETPa, TaK Kak TOK B LIEITH TEPMO3JICKTPHYECKOro peoSpasoBaTens oTCyT-
cTByer. OfHAKO yBENWYeHHE CONPOTUBICHHS BHEIIHEH e CBEPX OnpeneNeHHO-
'O npejena NPHBOAUT K HENOIMYyCTHMOMY YMEHBILEHHIO YYBCTBHTEIEHOCTY npH-
6opa.
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IloBepxa aBTOMaTHYECKOrO NOTEHMOMETPA

ABTOMaTHYECKHE NOTEHIHOMETPEI IOBEPAIOT MO INMOKa3aHUAM o6paanonono

MOTEHIHOMETPA NPH OTKIIOYEHHOM pe3sucTope Ry H BKIIOYCHHOM pe3HcTope Ry,
W3 ManraHnHa. B 5T0M ciiyqae npuBe/ieHHas NOrPEMHOCTb ONpeAeNseTcs no dop-
MyJie
E- Eo (12)
E -E,’
FAC Y - NPHBEACHHAA MOIPEIIHOCTh, % ; £ - rpanynpoBouHoe 3Hagenne TDJIC
TepMonapsl TEpMO3NieKTpHieckoro npeobpasosarens no 'OCT, coorsercrayro-
lee nosepAeMoi oTMeTke mwkamsi, MB; E, - otcyer no o6pa3suoBoMy mMOTeHIHO-
metpy, MB; E, n E, 3uagenns TOJIC TepMonaps! TepMO3NEKTPHIECKOTO NPeos-
pasoBatelid 1o rpaxyMpoBOYHOH TabjHlle, COOTBETCTBYIOIME KOHEYHOH M Ha-
YATLHOK OTMETKE IIKAITBI aBTOMATHYECKONO NOTEHIMOMeTpa, MB.

B nanuoi naGoparopHoii pabore nosepka aBTOMATHIECKOrO MOTEHIAOMET-
pa NpOBOJUTCA MO NIOKa3aHKUAM J1a60PaTOPHOIO NOTEHIHOMETPA NPH BKJIIOYEHHOM

MeHOM pesuctope Ry. B atom cinydae aBroMaTHueckuit narenmloue'rp C nomMo-

U0 pe3ucTopa Ry Gyner aBToMaTHYeCKH BBOAHTH «noupanxy» Ha TeMmIneparypy
CBOGOJHBIX KOHLIOB TEPMOINAphi TEPMOJJIEKTPHYECKOro npeoGpa3zoBaress, XoTs
nocieNHAR B cxeme orcyrcrsyer. IIpu onpejeneHHON OCHOBHON NpHBEACHHOM
TOrpeHOCTH Npubopa 3Ty NONpaBKy HyXHO NpHGaBHTH K NOKa3aHHAM naGopa-
TOPHOIO NOTEHLHOMETpa:

=

E(t,,:o)—(Eo +e)

Y:
E, - E,
rae e - sHavenue TOJIC Tepmonapsl mo rpaiyHpoBOYHOM Tabimile, COOTBETCT-
Bylomee teMneparype pesucropa Ry (Temneparype cBoOOAHBIX KOHLOB TepMONa-
PEl TEPMO3JIeKTPHYECKOro npeobpaszoBarens, MB).

Hopanox nposesienns nabopaToproii paboTs

-100%, (13)

Lens pabots! 3aKmoyaercs B POBEIEHHH OBEPKH aBTOMATHYECKOTO JIEK-
TPOHHOTO noteHuHomMerpa. Cxema npHCoeMHEHHS TIOBEPSIEMOro aBTOMAaTHYECKO-
o NOTERIHOMETpa K JiabonaTopHOMY MoKa3aHa Ha puc.11.

ITops10K NOBEPKH ClTeMyrOLIMIi:

L. Cobupaercs cxema no puc.11.

2. Ilepexmouarens pojga paboT MOTEHLMOMETPa CTABHTCH B IOJOKEHHE
«lloBepKa» NPOTHB OTMETKH MAKCUMAIBHOIO 3HAYCHHUSA MoBepsAeMoii mKansl B MB.

3. Ycranasnusalor pabouuii Tok B 1a60paTOpHOM NOTEHITHOMETPE.

4. Iloppimas HanpsKEHHE NMOJABAEMOE OT JIaGOPATOPHOTO MOTEHLHOMETPA,
HOCJICAOBATENIBHO yCTAHABIMBAIOT CTPEKY aBTOMAaTHYECKOro MOTEHIHOMETPa Ha
OUH(PPOBAHHBIX OTMETKAaX LIKANbl, 3AMHCHBAS B Tab6n.4 BeNWIHHBI HanpsOKeHHH
1ab0paTOPHOrO NOTEHIHOMETPA H COOTBETCTBYIOILYIO MM TEMIEPATYPy IO LIKajie
aBTOMAaTH4ecKoro noreHnuomMerpa (rpadpsr [ u 3 ) .
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5. Tlons3ysice. rpagyupoBodHOl Tabimuell (CM. MPUIOKEHHS), COOTBETCT-
BYIOIIEH IpajlyHpOBKE aBTOMATHYECKOro NOTeHLHOMETpa, puc.l0, 3aHocaT nan-
Hhle B Tabn.4.

OcHoBHas NpuBEJCHHAS NMOTPENIHOCTSH NPH TIOBEPKE C Pe3HCTOPOM Ry He
AOJDKHA NPEBBIATE KIacca TOYHOCTH mipubopa. B oTyere npuBogsTes creyio-
LIHMe JaHHbIE:

1. Kpatkne TeXHHYECKHE XapaKTepHCTHKY

npubopoB, Hcnosb3yeMbix B nabopatopHoi pa-

Gore.

2. DKcriepuMeHTaNbHbIE AanHbie (Tabn.4).
3. Cxemsi (puc.8 u 10).

Puc.11. Cxema nosepku apToma-
THYECKOr0 NOTEHIHOMETpa

Tabmiua 4
Temnepary- | TOJIC no rpa- | [lokasa- Temne- | TOJAC Tepmona- | Y=
pa 0o mxaine | AYHpOBOYHOM Hus n1abo- | parypa | psl o rpagympo- ; :
MEKTPOHHO- | Tabiuue, COOT- | paTopHOro | pe3n- BOYBOM Tabmwme j 1”0) _(Eb o)
Iro  NOTeH- | BeTcTBYIOmas £, | moTeH- cropa | npp t, e,MB UL SRR X
IHOMETpa o E(tl”o)’ nHOMeTpa, | R, 6 K H
£ Eo o xI00%
mMB =
1 2 3 4 5 [ 6vii |
KonTtponsHbie Bonpocs! o paGore

1. PacimidpoBats 0603Ha9eHHs Ha MAHEIAX M IIKa1aX NaGopaToOpHOro 1H-
TOBOTO aBTOMaTHYECKOI0 NOTEHIIHOMETPOB.

2. Tlpuruan paboTsl aBTOMATHYECKOrO OTEHIHOMETPa (puc.10), ucnonsso-
BaHHE MOCTOBOH M KOMIICHCAIIHOHHOM CXEM.

3. Iloyemy ¥ kaKk BBOJHMTCS MONpPABKA Ha TEMIIEPATYPy CBOGOMHBIX KOHIIOR
TEPMONIApEl TEPMO3LEKTPHYECKOrO npeodpazosarens?

4. Kak BIMsAeT M3MEHCHHE CONPOTHBJICHMS BHENIHEH IeNnH HA OKA3aHMS
NOTEHIHOMETpa (CPaBHHUTH C IUPOMETPUYIECKHM MIJUTUBONETMETPOM )?

5. Kax npoeosiunack moBepka ¥ BEIBOJBI 110 Pe3yNIbTaTaM nosepku?
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PABOTA 4
IMTUPOMETPbI U3JIYHEHWA

Ha3zHa4deHue NMPOMETPOB HIATyHeHHS - H3MEpPEHHE TeMIlepaTyphl Ha pac-
crosuuy, 63 HENOCPEACTBEHHONO CONPHKOCHOBEHHS C H3MepAeMbIM TejioM. Bee
MMPOMETPBI HAYHYEeHUA OTHOCATCA K mpubopaM Jyis U3MEpeHUsi TeMNnepaTypel He-
KOHTaKTHLIM MeTonoM. Cymiectsyer Gonbioe YHCIIO PazjiHYHBIX METOAOB H3Me-
PEHUS TeMNEePaTyphl TEJ N0 HINYYEHHIO, HO VIS H3MEPEHHA BBICOKHX TEMINEpaTyp
B TEXHOJIOTHYECKHX IIPOLECCaX NPHMEHAIOTCS ClIeAyIOLHe THIbl MMHPOMETPOB:
KBa3MMOHOXPOMaTHYECKHii, TTOJIHONO HYYEHHS M CIIEKTPAIbHOIO OTHOLICHHA.

B npou3BOACTBEHHBIX YCIOBHAX IMUPOMETPHI H3IYyYEHHsS MOTyT HCHOJIB30-
BATHCH U ONpENeeHUs TeMIepaTyphl B KaMepaX CropaHMs pasiH4HbIX TEIUio-
BEIX arperaToB W BO BCEX JPYrHX Cly4Yasx, IJie Lejecoo0pa3HO U3MepATh TeMlie-
paTypy HEKOHTAaKTHBIM MerozioM. Bepxuui npezen usMepeHHus TeMnepatryphl ImH-
poOMeTpaMH H3y4YeHHA NPAKTHYECKH HE OrpaHHYeH.

OcroBbl TEOPHH H3IMEPEHHSE TeMIepaTyphbl TeJ N0 H3JNYHCHHIO

Teoperuyeckoil OCHOBOM H3MEPEHHS TeMIIEpAaTyphl TeJl MO MX H3IYy4YEHHIO
SIBJIAIOTCS 3aKOHBI H3Ty4eHus abCoMOTHO Y€pHOro Teja

WamMepenue TemrepaTtypsl KBa3HMOHOXPOMATHYECKHMH ITHPOMETpaMH OC-
HosaHo Ha 3axoHe [Inanka. Ypasxenue Inanka s cneKTpaibHOH IUIOTHOCTH TIO-
TOKA H3Ty4YeHHs (CeKTpaibHOMH SHepreTHdecKoii CBETHMOCTH )

] /A -1
E,(MT)=Ch 52 - 1) . Bun (14)
dopmyna Inanka JUis CHEKTpaibHOM SHEPreTHYECKOH APKOCTH:
C /7 ¥ Y
B (AT)= R D S (ec2 - 1) , Br/(m’cp), (15)
b4

rae C; # C, - nocrosunsie [hnanka (C, =3,7413.10™, Brw’, ;=
=1,4388 107 mK); A - muna Bonasl , M; T - Temnepatypa, K; e - ocHOBaHHe HaTy-
pansHeX Jorapudmos. Crepajuas (cp) paBeH TeNECHOMY yrily C BEPUIHHOH B
ueHTpe cepsl, BRIPE3alOEeMy Ha IIOBEPXHOCTH cepsl MIoLaAb, paBHYIO IUIoma-
JI¥ KBajipaTa Co CTOPOHOM, paBHO# paguycy chepsl .

B orpanudeHHOM MHTepBaje TeMIeparyp ¥ NpPH MalbiIX 3HAYCHUAX JUIMH
BonH epunuueil B Gopmyne [Dianka mMoxHO nmpeHeOpeyb, U 3aBUCHMOCTB CIIEK-
TPaNbHOI 3HEPreTHYECKOM APKOCTH TENa OT JUIHHBL BOJIHbBI B TEMIIEPATYPhl MOXET
65ITH BhIpaXKeHa ypaBHeHHeM Buna:

-C,/AT
B (MT)ECK e, 2 (16)
W3 ypasuenwuii (15) u (16) cnexnyer, 9T0 CreKTpalibHas 3HepreTudecKas sp-
xocts B (A,T) ssnsercs dynxumed 1yx nepeMeHHbIx A v 7. Jlis HCKIIOYSHUS

BAMSHEA JUIMHBI BOJHBI A B KBa3MMOHOXPOMATHYECKHX NMUpOMeETpax (ONTHYECKHH
nupomerp ®OI1 H T.1.) HCHONB3YIOTCS KPAacHble CBETOQHIBLTPHI, T.€. H3MEpEHHE
npou3BoAnTCs 1pH 3¢ exTUBHOMN JUIMHE BOJHEI A, =0,65.
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Kak u3Bectro, ctporo MOHOXpOMAaTHYECKHX H3Jy4YeHHH B NPHpoJe He Cy-
mecTsyer. Usnyyenwne, npoxoasmee H€pe3 KpacHBIA CBEeTODHNLTD, UMEET criek-
TPaNbHEIA MHTEpBAl M SRISETCH KBa3HMOHOXPOMATHYECKHM. JTO H3TyueHHe
MOXHO pacCMaTpHBaTh KaK 3KBHBAJICHTHOE MOHOXPOMaTHYECKOe C OlNpeJielieH-
HBIM 3HaYeHHEM >(DEKTHBHOMN UTUHE! BOJTHEL.

Ypasuenus (15) u (16) OTpaXaloT 3aKOHOMEPHOCTH M3Ny4YeHHs abComoTHO
HCPHBIX TeN. PeanbHbie Tena HMEIOT MeHbIIYIO CNEKTPANbHYIO 3HEPreTHYECKyIo

Apxocth usnyaenus B(A,T) npu toii xe TEMIIEpaType ¥ JUIHHe BOJNHEL OTHOMWE-
Hue £, =B(AT)/B (AT) nasmisaercs CTIEKTPaNbHEIM KO3 duimenToM Hanyge-
uus. CrextpanbHbii koadduuent H3IIyYeHHus €, TPH MOHOXPOMATHYECKOM W3-

TYMECHHHA OTIHYaeTcs oT koaddrupentas npu momHOM H3Iy4eHHH. JTO chenyer
MMETE B BUIY IIPH HCIIONE30BAHNM CIIPABOYHEIX MATEPHANOR
KBasumonoxpomaruueckue IIHPOMETPbl OTTPAJlyHPOBAHEI TakuM 06paszoM,
YITO OHH NOKA3BIBAIOT JEHCTBHTENHHYIO TEMIIEPATYPY TONBKO NpH H3TyYeHuu ab-
COJIOTHO Y€PHOr0 Teja, I KOTOPOro €,=1. ¥V peanbusix Ten €, <1, u xBa3uMoO-

HOXpOMATHYECKHE MHPOMETPHI H3MEPSIOT YCIOBHYIO TeMIepaTypy, Kotopas Ha-

3bIBAaCTCA APKOCTHOH #y. SpKocTHas TEMIIEpaTypa HIDKE NCHCTBUTENLHOM, [03TOMY
B NOKA3aHAS HEOGXOTHMO BHOCHTE MONPABKH HA HENOJNIHOTY H3NTYYEeHUS PeabHO-
ro rena ( 0 9em uHOrja 3abHIBAIOT HA npoussoacTBe ). Hemocrarounas usygen-
HOCTE H Ha/IeXXHOCTE [ONPaBOK U3JIyYeHHs CKA3BIBAETCA HA TOYHOCTH H3MepeHHS.

HMsmepenne Temneparypsi MHPOMETPAMH IIOJHOIO H3JYYEHHS OCHOBAHO HA
3akoHe Credana-Bonbimana. 3axon Credana-Bonsumana juis CyMMapHO# HHTCH-
CHBHOCTH M3JTy4€HHS HITH ILIOTHOCTH II0TOKA MHTErPATLHONO H3ITyYeHnus (monHoii
JHEPreTHYECKOH CBETHMOCTH ):

4
r 2
E (T)=C, (ﬁ) , Br/v’, | (17)
3akon Credana-Bonbipmana s nonHoi SHEPreTHYECKON SPKOCTH
€. )
vy 2 :
Bo (T) = ?(1—5} : BT/(M Cp), (18)

rie Cy - wW3MyyaTenbHas CHOCOBHOCTE abcomoTHO ueprHOro Tena, C, =
=5,6TBT/(M"K*).

[Tapomerpsl uanyyenus OTrpaJlyHpOBaHbI TAKHM OOPa3oM, 4TO OHH TOKA3EI-
BAlOT ACHCTBATENBHYIO TEMIEPATypPy TONBKO TNpH H3JTyYeHUH abCOMOTHO YepHOro
Tena. Peanbubie Tena umeror MCHBIIIyIO NOJIHYIO S3HepreTHyYeckyio spxocts B(T) no
CPaBHEHHIO C a6COMOTHO YEPHEIM TEIOM:

B(T)=¢B (T), (19)

rjae € - ko3pdunmenT uanyyenns, €< 1.

Y peanbHBIX Ten MHPOMETpPhI MONHOIO H3IIy4eHHA (PaqualMOHHbIe MUpo-
METPBI U JIP. ) H3MEPSIOT YCAOBHYIO TEMITEPaTypy, KOTOpasi HA3BIBAETCS pajuariu-
OHHO¥ f,,. Pannanuonnas TEMIIEpaTypa MEHbIIE NEeHCTBUTENBHOI], NIO3TOMY B TiO-
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Ka3aHWiIX NMHPOMETPOB MOJIHOIO H3JTY4YCHHSA HeobXONMMO BHOCHTH NnonpasKH Ha

HEIIOJNIHOTY M3/TYYEeHUS.
OnTuyeckue MIPOMETPhI € HCYE3AIOMIEH HUTHIO

OnTHyeckue NUPOMETPhl M3MEpPSIOT SPKOCTHYIO TEMIEpaTypy. IpusHuun
AEHCTBUSA ONTHYECKHX TMPOMETPOB C HCYE3aIOWEH HUTHIO 3aKITIOYAeTCS B CPaBHe-
HUH APKOCTH H3JIYYE€HHA U3MEPSEMOr0 Tejla H HHTH ITHPOMETPHYECKOM JIaMnbl Ha-
Kanupanusi. MHTEpBa) M3MEpAEMBbIX TEMNEpaTyp /i OGMIENPOMBILICHHBIX I1H-
POMETPOB C HUcYesalowed HUThIO yctaHosied ot 700 no 8000°C B BuauMOill 06-
nacty crexktpa (I'OCT 8335-81), npunnunuansHas cxeMa OITHYEcKOro IIHpOMET-
pa ¢ HcYesaloliel HUTHIO MOKa3aHa Ha puc.]12

Puc. 12 llprnnmnuansyas cxeMa ONTHYECKOro MHPOMETPA C HCYE3AIOMIEH HUTHIO

ITupomeTp cocTOMT K3 06BeKTHBA /, MUPOMETPHYECKON namns 2, OKyJIspa
3, maagparMbl BXOIHOMN 4, nuadparMbl BEIXOAHOM 5, KpPacHOro ceeTodunbTpa 0,
nornomaomero crexna 7, peocrara 8 u msmepurensaoro npubopa UIL Crpyx-
TypHas CXeMa MHPOMETpa BIUIFOYAET B Ce0s TENECKOIl, H3MepHTebHbIH NpHbop U
HCTOYHHK IMHTanuA. M3o6paxenne 06beKTa, TeMIepaTypy KOTOPOro HeoGXomuMo
H3MEPHTE C MOMOLIBIO 00BEKTHBA, Co3aaeTcs B (OKAIBHOMN IUIOCKOCTH TEJIECKONa.
B Toii e IUIOCKOCTH paciioNiokeHa BoNb(ppaMoBas HATh ITHPOMETPHIECKOM JIaM-
nel. OKyJIsip TENecKona, npeHasHaYeH b A1 HabMOeHHA HHUTH JIaMIIhl Ha do-
HE H300paKeHHA HCTOYHMKA M3iydeHHs (06BEKTa), MOXET mepeMeIaThes BAOME
ONTHYECKOH OCH, YTO JAaeT BO3MOXHOCTH YCTAHABIMBaTh pe3koe H306paxenne
HATH Ha ¢one H3Mepsemoro obwvexra. /Uit MOCTOAHCTBA H OrpaHM4YCHHUS YTJIOB
BXOJ1a H BEIXOJA B ONTHYECKOW CHCTEME TEJIECKONa YCTAHOB/IEHB! ABe quadparMsl.
Kpacusiii cBeTOQMILTD NMpeAHA3HAYEH WIS BO3MOXHOCTH CpaBHEHHsl APKOCTEH
00BEKTa 1 HUTH NTMPOMETPHYECKOH JAMITbI B CBETE JUIMHBI BOJHBI Aygy =0,65 MKM.
Iornomarouye crexna BBOAATCH NP H3MEPEHHH TEMIICPATYphi B PasHbIX AUana-
30HaX.
Peocrarom 8 nsmensior cuiy Toka, noctynatomero B namny. Tok, mpoxojis
HEPE3 JIaMIly, HaKalMBaeT MeTaUIHYeCKyI0 HUTh. KaxaoMy 3HaYeHHIO CHIIBI TOKa
COOTBETCTBYET ONpe/ie/ieHHas TeMIepaTypa H HHTeHCHBHOCTD M3Jly4eHUs HUTH. B
3aBUCHMOCTH OT Hakalla HHTH OyeT MEHATECA NajlcHHe HANPSOKEHUS B IIHPOMET-
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PHYECKOH JiamIie, H3MepPAeMOe HaMEePHTENbHBIM npubopom HI1. Takum obpasom,
H3MEPHTE/ILHEIH NPHOOP NOKA3KIBAET TEMIIEPATYPY HUTH.

Hismepenne TemniepaTypsl ¢ MOMOWIBIO ONTHYECKHX MHPOMETPOR  1Po-
H3BOAHTCA crie/tyiomum obpasom. H3obpaxenue o6bekra, TeMIepaTypy KoToporo
HE0OX0/IAMO H3MEPHTB, ¢ NOMOIILIO 06HEKTHBA CO3/IAETCH B IUTOCKOCTH TE/ecKo-
na. M3Menss nonoxenue o6HEKTa 10 OTHOIEHUIO K OKYJIApY, COBMENIAeM H30-
Opaxenue HUTH M H3MEPAEMOro o0beKTa B OfIHOH IJIOCKOCTH. Iepenpuxennem
OKyJisIpa AOGHBAaEMCA 1O BO3MOXKHOCTH PE3KOro H300paXKeHUst HUTH Ha (Boue u3-
MepaeMoro obsexra. Jlanee, npu BBegeHHOM KPaCHOM CBETO(QMIBLTpE BpaileHuem
peocrara nobnBaeMcs TOro, YTobsl H306paXeHHe COBNANO 1o APKOCTH C H3Mepsie-
MBIM O6BEKTOM, CITHIIOCH C HAM TaK, KaK 3T0 MOKA3aHO Ha puc. 13, s.

Ha puc.13 nokasana BunuMocTs HUTH HakaUBaKHs ONTHIECKOTO IMHPOMET-
pa: @) TemmnepaTypa HHTH HAKATHBAHMS HIDKe TEMIIEPATyphl HAIPETOro Tena; 6)
TEMIEpaTypa HWTH BhIlle TEMIEPATYPhl HAIPETOTO, Tena; 8) TeMmleparypa HUTH
PaBHa TeMIiepaType HarpeToro TeJa.

T SRS

Prc.13. BHARMOCTS HHTH HAKANHBAHES ONTHYECKOrO nupomerpa

Moxuo pexomenaosats nepex nayanom H3MEPEHHUs YCTAHABIIIBATEL PEOCTAT
Ha IPUMEPHO OXKHIAEMYIO TEMITEpPaTypy, YTO COKpamiaer BpPEMsl HABOAKH.

Ontryeckan crcrema mapomerpa B HNPHHIHITE MO3BOJIAET NPOHIBOIUTE M3-
MEPEHUE TEMNEPaTyphl NPAKTHYECKH HA JHOGOM PacCTOSHHM 110 H3MepAeMore Te-
712, HO, YYMTHIBas HANTHYHE IPOMEXYTOUHOH Cpesl, PEKOMEHIYEeTCS TpHIEpKH-
Bateca npenenos ot 0,7 no 6 M.

M nonmyyenus pedicreaTensHoil TEMIIEPATYPBl B MOKA3AHHS NHMpPOMETpa
BBOZUTCSA MONpAaBKa Ha HENONHOTY H3JIYYEeHHS. IMorpasky mMoxHO BEMmCTHTS,
3HaA COCKTpanbHbIA Koo dHIHEHT Hamydenus &) HU3MEPSEeMOro TeJNa NpH JaHHOH

AJMHE BONHBI M HONB3yACh Tabnuuei npui. 6: R B €, Ui HEKOTOPBIX

CllyiaeB H3MEDEHHMs NPUBE/ICHA B NpuUL. 4.
PesynsraTs usmepenns sanocsrcs B a6 5.

Tabmuna 5
Ilokaszanmus | 3navenne ap- | CoexTpanbabii Ilonpaska x nokaszamu- | Je#cruremoe
OLTHYECKOIO | KOCTHOH TeM- | Koadmnment SIM ONTHYECKOTO IMHPO- | ZHAYCHHE  Tem-
nHApoMeTpa | meparypsi 7, | H3nyueHus metpa (ipun.6) Af, °C | meparypr  o6m-
1,°C K (nprnd) €, eKTa
; tll = t' + At
1 2 3 4 5

Ha nokasanus onruyeckux TAPOMETPOB C MCYE3aIOIIECH HUTBIO OKA3bIBACT
3aMETHOE BIHMSHHUC TAKOKE BEIHYMHA JIYYENOrIOmEeHHs NPOMEeXYTOUHOH cpep
(Hanuume neuM, NRIMa ¥ GonbIOro COACPKAHUS YTJICKHCIIOrO rasa), Yepes KOoTo-

PYI0 NPOH3BOAUTCS H3MEpEHUE.
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3arpsa3HeHne onTHYECKoN CHCTEMBI NUPOMETPa, 3a/IepXKHBAlOLLEe JIyYH, TO-
KE BEJIET K YBEJIMMECHHIO NOrPelIHOCTH M3MEPEHHS .

JOCTOMHCTBAMM ONTHYECKOrO NHPOMETPA € HCYE3AloIIeH HATHIO ABJIAIOTCS:
BO3MOXHOCT: H3MCpeHMA Temnepatyp Bbime 1000°C, cpaBHMTENBHO BHICOKAsA
TOYHOCTE M3MEPEHUSA, KOMNAKTHOCTE Npubopa u npocrora obpamenus. K nepoc-
TATKAM KC CNelyeT OTHECTH HEBO3MOXKHOCTH CTALIHOHAPHOTO H3MEPEHHS, PErHCT-
PALHH TEMNCpaTyphl H NIPUMCHEHHA JUIs LieJiell aBTOMATHYeCKOro pery/iMpoBaHys.
Ilpu u3Mepensn UMeEIOT MeCTO OIMGKH, CBA3AHHEIE C CyOBeKTHBHBIMH KagecTBa-
Mu Habmoparens. Kpome paccmorpenusix, pis H3MEPEHHs APKOCTHOH TeMnepa-
TYpBl C MOBBIICHHOH TOYHOCTBIO NPHMEHSETCA NPENA3HOHHBIE ONTHYECKHE ITH-
POMETPHI. _
IpubopocTponTensHas NPOMBIILIEHHOCTS BBITYCKaeT nupoMerTp obmenpo-
MBILLIEHHOrO Ha3HAYEHHUA C HCYe3aloIeH HATHIO Hakana Thna «IIpomMunsy. A6co-
IIOTHOE 3HAYCHHE OCHOBHO#H IOIPELIHOCTH M Cpe/iHel KBaJpaTHIecKod ciryqaii-
HOHM COCTaBNAIOMIEH [IOrPeNHOCTH nupomerpa «IIpoMHHE» He JOIKHO NpeBHI-
IaTh 3HA4YEHHH, YKa3aHHbIX B Ta0J1.6.

Tabnmna 6
rTlpe.m:m,.x H3Mepe- Abcomothnie 3ravenne, °C Ipameuanne
uus, °C ochosnolt | Cpeuneli xBagparwaeckoli ciry-
norpemyo- | YakHoi cocraRasIoOmE OCHOB-
s CTH HOH NOrpemHoCTH
800-1400 14 2,5 Hcnonnenne | 1 11
1200-2000 20 5,0 Henonuenne |
1800-5000 150 22,0 Hcnonuenue 1
PajaunoHHbie MHPOMETpPhI

Jnsi. W3MepenHs pa/MalMOHHON TeMIepaTyphl HarpeThiX Tel NPHMEHSIOT
{TMPOMETPEI TIONHOTO NOTyYeHH: (paHalMOHHbIe MHPOMETPEI). B pamHanmonssix
NHPOMETPAX TEIUIOBOH INOTOK KOHLEHTPHPYETCH C TIOMOIILIO cobuparensHoit nuH-
361 Ha TCIUIONPHEMHHUKE, KOTOPbIH NpezcTaBnsier co6oM psifi MUHHATIOPHBIX TIO-
CHICAOBATENEHO COCAMHEHHBIX TepMoniap. K npenMyiiecTBamM pafHauuoHHsIX ma-
POMETPOB 110 CPAaBHEHHIO C ONITHYECKHMH OTHOCSATCS:

- BOSMOXHOCTh NPUMEHEHHMS MX JUIA AUCTAHIHOHHOMN Nepefayu nokasaHuii
Ha pacCTONHKe, aBTOMATHYECKOH 3aIMCH U PeryTHPOBaHHS TEMIIEPAaTyphI;

- 00BEKTHBHOCTH MpolLecca H3MEPEHHS;

= OTCYTCTBHE IOCTOPOHHEIr0 HCTOYHHKA ITHTAHHSA.

Panuanmonnsie nupomerpsr Taloke IPajlyHpyIOTCs 110 HTy4eHHIO abcoioT-
HO YepHoro Tena. JlelictBuTenbRasn TeMIEpaTypa onpeienseTcs no dopmyire

T,=T,4e, (20)
rne 7;1 H T, COOTBETCTBEHHO JeHCTBHTENBHAS H paaMauroHHas (noKassiBaeMas

npubopom) remneparypst, K; € - koadpuuument H3JIyYeHHs B YCIOBHAX IMOJHOIO,
U3JTYYCHHA .
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Ilpu ManbIx 3HaYEHHAX £ NONpPaBKa HA MOKA3aHUA MOXET JOCTUraTh GOMNb-
-1
mmx 3Havenuii. Tak, HanpuMmep, npu £=0,1-—£'—$/‘W) =1,78, a pasnuua ol
Tp 2

cocrasnser 78%. OCHOBHAA NMOrPelIHOCTh BO3HHKAET H3-3a TOI'0, YTO BEJIMYMHA £
3aBHCHT OT MHOTHX (hakTOpoB U Konebnercs B mmMpokux npeaesnax. [osromy pa-
AMAIAOHHBIMH TIHPOMETPaMH M3MEPSIOT OOBIYHO TEMIIEpaTypy B YCIOBHSX, MpH-
OmpKalomUXCcs K HATYYeHHI0 abCoMOTHO YepHOro Tena. MX npuMeHsoT Juis w3-
MEpeHHs TeMIlepaTyphl B pabo4yeM IMpoCcTpaHCTBE Nedeil, HACAJIOK PereHepaTopos,
CBOJIOB, B TONIKAaX MapOBBIX KOTOB U B IPYTHX Ue/siX .Bo3MOXHO Hcnons3oBanue
PanHanMOHHBIX MHPOMETPOB U M3MEPEHUSA TEMIIEPaTypPh! XXHAKOr0 METaia Ha
XKenobe U MOBEPXHOCTH HAIPETHIX CIMTKOB, HO H3MEPEHHE 3TO HE HAEXKHO U HO-
CHT HEKa4YeCTBEHHBIH XapakTep BBHAY HEOIPEAESEHHOCTH MMONpPaBOK Ha CTENeHb
YEPHOTHI W3NYYCHHUS.

Ha noka3anusi pajHalliOHHEIX THPOMETPOB OKAa3bIBAIOT BIHAHHE JyHeror-
JIOIIECHHUA TPOMEXYTOYHOMN CPe/ibl, HAXOAAMIEHCA MEXILY M3NydaTeNneM U TelecKo-
TIOM, @ TAKX€ pasMephbl H3JTy4aTesis W PacCTOSIHHE ero 110 npubopa.

llpuHipnuanehas cxemMa pafiMalMOHHONO IHPOMETPA MNPeJICTABIEHA HA
puc.14. Ilapomertp cOCTOMT M3 Teneckona 2 U H3MEPHTENBLHONO TpHGOpa 7 (M-
JHBONBTMETPA WIIH NOTEHIMOMETpa). B Kopryce TejiecKona pacroniokeHs! ONTH-
decKasd W JydenpHeMHas JacTd npubopa. Jlydum OT HMCTOYHHKA H3NYYEHHs Yepes
nuH3y obbexTHBa / M muadparmy 3 HanpamnsioTcs Ha paboume crnam Tepmobara-
peu 4,cocrosieii u3 HecKoNsKuX XK TEPMOIIap, COCIMHEHHBIX MOCAENOBATENLHO.
J1s HaBOJIKK HA U3MEPAEMOE TeJIO CITYXKHT OKYJIAP 5, U 3alMThl a3 Habmoa-
TesA UBETHOE CTEKNIO 6. B cxeMy BKIIOYEHEI /1Ba IIOCTOSHHEIX CONPOTHBIEHHS 8 U
9. MetHblii WM HAKENEBBIHA WIYHT 9 CAYKHT JUIS YaCTHIHON KOMIIEHCAIIHY TEMITe-
patyphl CBOGOIHBIX KOHLIOB TepMOGaTapen.

[Tonronounoe conpornBieHne 8 yCTAHABNMBAETCS NPU HCIONB30BAHMA B
Ka4ieCTBE H3MEPHTENILHOTO Npubopa MMIUIMBONBTMETPA, NPH YCTAHOBKE e IO-

TEHIHOMETPA MIOATOHOYHBIE CONPOTHRIECHHS He TpebyroTcs.

bd il weliaes i i1l KommuiexT panmaisonHo nupomerpa
gt COCTOMT M3 CJIEAYIOMMX COCTABHLIX HacTei

(puc.15):

1.Teneckona / ¢ 3ammTHON apMatypoii, He-

obxomuMoOif A DpeoXpaHeHHus €ero ot

BIIMSAHHS TEMIIEPaTypbl OKPYXAlOIIero BO3-

AyXa H JpYTHX MEXaHHYECKHX MMOBPEKACHHIN

: ¥ BPEJIHEIX BO3/ICHCTBHIA.

Puc.14. Paaunonusiii nupomerp 2.Ilansenn conpotusnenus Il ¢ nogroHoYHsI-

MH KaTyHIKaMH, KOTOpBI€ BKJIIOYAIOT B CXe-
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1 7 '~ MYy CONPOTUBICHHUA NPU HANHYHM B Heil
2 o MHJUTHBOJIETMETPOB.
AN? % Yo Ilpu pabore c omuum MuwIH-
B 11 ¥ BonsTmMeTpoM, MOAKMIOYEHHHIM K 3aXH-
5 " ; MaMm 6 H 7, S5KBHBAJICHTHOE CONpPOTHRIIE-
B HHE D NPHCOCAMHACTCH K 3aXuMy 4,
L NOAKMIOYEHHE YPABHHTENBHBIX COMPO-
 rtuBnenu#i V,-Y, octaércs 6e3 miMeHe-
b HHA.

DNeKTPOHHBIMH IIOTEHIHOMETD
Puc.15.Cocrapnmonme pajsaunonHoro IIPHCOCAHHACTCA K paiHalIHOHHOMY ITHPO-
MUpoMeTpa METPY HENOCPE/ICTBEHHO.
3. HsmepurensHbix npubopos - amnex-
TPOHHRLIX NOTEHUHOMETPOR WM MHUIHBONBTMETPOB 1Y. Pamuaumonnsie nupo-
METphl MpeAHasHaYensl At pabotel: I) ¢ 0/iHMM WIH ABYMS 2JIEKTPOHHBIMHA I10-
TCHUHOMETPaMH; 2) ¢ OHUM HJIM JIBYMS MHJUIMBOJIGTMETPAMH M naxensio [TYDC-
64.Bruniodenue Teneckona pajMalMoHHOTO IHPOMeTpa OJIHOBPEMEHHO C NOTEeH-
HHOMETPOM M MHJUIMBOJILTMETPOM HexorycTumo. Ilpu Hammanu aByx npubopos
(6o norenumomerpos, 6o MUTMBONETMETPOB) NHHKel cessu I nomxmoua-
eTCH KOPPEKTOp TONBKO O/HOTO npubopa .

Ha puc.16 nokazana cxema tepmonpeobpazoBarenss ¥3 IECTH TepMonap.
PaBoume xonup TepMonap 2 pacnonoxeHsl no Kpyry B
UEHTPE CIIOAAHOIO KoMbiia 3, a cBODOJHbBIE HX KOHILHI
NPUBAPUBAIOTCH K TOHKMM METAUIHYECKUM [UIACTHHKAM
1. TlosepxnocTs TepMobGaTapen, BEIMONHEHHas B Gopme
OTACNABHBIX CEKTOPOB 4 M BOCIPHHHMAIOMAs NOTOK JIy-
YHCTOH 3HEPIuHM, 3a4epHsAeTCs IUIATHHOBOM 4epHBio. B
teneckone TEPA-50 TtepmonpeoGpa3sosaresib COCTOMT
13 IECATH TepMonap, cobpaHHBIX 1O cxeMe Ha pHc. 16.

Teneckomsi TEPA-50 B 3aBHCHMOCTH OT yria
3pCHMS BBITYCKAIOTCS ABYX BHJIOB: Y3KOYTOJIbHBIE, ¥ Puc.16.Tepmonpe-
KOTOpeIX oTHOWeHHe /L =1/20 ( D) - nuameTp Harpeto- npeobpasosarens
ro Tena; L - pacCTOAHHE OT TENECKONa 10 HaydaTe-
ns), poxoyroasusie, D/L =1/7.

Tesneckons! ¢ LKPOKOYIOILHOH ONTHKOH JAIOT BO3MOXHOCTE MOJYYHTH yc-
peancHHyio Temneparypy 6onbuioi nosepxnoctH. IlorpemHocts mupomMeTpos TH-
na PATIWP npu usmepennu temneparypsi ot 100 1o 4000°C konebnercs B npeje-
nax ot + 5 no 50°C (npw u3Mepenuu TemIiepaTypsl abCOMOTHO YePHOro Tena ).

Teneckon npH M3MepeHHHM TeMIIepaTYphl HANpPaBISIOT Ha HCCIeyeMbii
06BeKT TaK, 9To6bl TEIUIOBOH NOTOK MONHOCTBIO (POKYCHPOBAICH Ha TepMobara-
peio. Msmepenne tepmo-3JIC, cosnaBaeMoii Tepmonpeobpa3soBatéem, MPOM3BO-
A¥TC B NaHHOH pabore ¢ nomouipio naboparopHoro mnoreHuuomerpa tana IM1-
63. Ilepepox Noka3aHHil OTEHIMOMETPA W3 MMJUTHBOJIET B rpajychbl OCYLIECTBILsA-
€TCA [PH NMOMOLIM CHIELHANBLHBIX Tabnuil (CM. MpHUILS).

Pesynprathl u3mMepenns 3aHocsTcs B Tabn.7.
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Tabmuia 7

lNoxasanns muMBONGT- | Panuanuonnas Kosppmuuenr uzny- | Jleiicreurensnas
MeTpa f, (WIH NOTEeHIHO- | Temieparypa B | YeHHS (NpHIOXCHHE | TeMnepaTypa ofbexTa
merpa IT11-63), °C Kemsprnax Tp, K | 7) ¢ T =T 4i/e. x
. n P ’
1 - 2 3 4

IpubopocTponTeNnsbHas NPOMBILILIEHHOCTE Beinyckaer AITUP-C (arperar-
HBIH KOMIUIEKC NUPOMETpHYeCKHX npeobpazoBateneil nupomeTpoB). Homu-
HaJTBHBIA IHANa30H U3MEPeHHA TeMIEPaTypsl Ui KOMIUIEKCa C MHPOMETPHYECKH-
MH TEPMOSJIEKTPHYIECKHMH npeobpasosatensmu nonsoro uanyuenus (II1T) co-
crasisier 30-2500°C.M3penus koMruiekca BKIIOYAIOT B cebs MTHPOMETPHYECKHE
npeofpa3oBaTeNH IOMHOIO M3NYYSHHUS TepMoanexTpuaeckue (IT1T); sropuunnie
H3MepuTeNnbHeie npeobpasosarenn (I1B) ¢ Baxoausivu carsanamu 0-5 wiu 4 —
- 20MA NOCTOSHHOIO TOKA H MOHTAKHYIO apMaTypYy.

Iopsaox nposenenns naGoparopuoii pabors:

CymnHocTs paboOTHI 3aKIIO4aETCS B H3MEPEHHH TEMIIEPATYPbl BHYTPH 3JIEK-
TpHieckol Mydensnolt nmeun nupomerpamu [IPOMUHE u PAITUP, NONL3YyACh
yKa3aHHsMH, TPHBEJICHHBLIMH BhIIIE JUIA KaXJ0ro mpubopa B oTjeNbHOCTH. B oT-
yete 110 naboparopHoit pabore npusoasTCS: =

1. PesynbraTs! uamepenns Temnepatypsi (Tabn.5 u 7).

2. Hoscunrensusie yeprexu (puc.12 u 14) .

3. Kparkue TeXHHYECKHE XapaKTepHCTHKH ONTHYECKOTrO H pPajiHallHOHHOI'O

HPOMETpA.
KoHnTponensie Bonpocs! no pabore
1. TeopeTnueckue OCHOBEI M3MEpEHHS TEMIIEPATYPHI 110 TEILIOBOMY H3/Ty-

YEHMIO Tell.

2. IlprHiun paboTh! ONTHYECKOro MApoMeTpa Mo puc.12.
3. Yem BhI3BaHAa HEOOXONMMOCTH MOC/EOBATENBHOTO COCIUHEHNS TEpPMO-

nap B repmobarapee.
4. lTpuauun paGoTsl pagHalHOHHOTO nupoMeTpa 1o puc. 4.
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