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BB EAEHI1E 

W~pOKoe np~HeHeH~e B Kp~oreHHoH TepMoHeTp~~ HawnH TepMoconpo
T~BneHHR. OHH HeAopor~, ~Me~T B~COKY~ 4YBCTsHTenbHocTb, AocTa 
T04HY~ cTafiHnbHocTb, HeBenHK~ no pa3MepaH. 06~4HO An~ 3T~X ~e
neH HcnonbsY~T yronbHble conpoTHBneH~R 4l~PM "Speer", ''Matsushita'', 
"Allen-Bradly", a B noc neAHee speMR H OTe4eCTBeHHble pe3HCTO
pbl/ I- 4/. 113MepeHHe C nOMOl1\b~ TepMoconpoTHBneHI1H TeMnepaTYP BbI
we 2K Oc06b1X TeXHI14eCKI1X TPYAHOCTeH He npeACTa BnReT . npl1 60nee 
H~SKI1X TeMnepaTypax BOSMOlKeH n e per peB TepMoCOnpOTI1SneHI1H 113Me
pHTellbHblH TOKOM 113- sa YXYAweHI1R Te pMonepeAa4H. 'KaK B pa604eM 
Bel1\eCTBe AaT4I1Ka, Ta K 11 MelllAY TepMope311CTopOM H 06DeKTOH, TeM
n e paTypa KOToporo H3Mep~eTCR . n03TOHY Aallle peKOMeHAosaHHblH 113
rOTOB~TenRMI1 113Hep~TellbHbI'::; TOK MOllleT B HeKOTOp~X CllY4aRX npH
BeCTH K neperpeBY Te pMOHeTpa, H MOI1\HOCTb, BbiAenReHY~ B Te pMO
p e 3HCTope, CTapa~TCR orpa HI1411Tb Senl1411HOH 10-12 BT . nOCKonbKY 
4YBCTBI1TenbHOCTb Te pMOMeTpa n p H n OHHlKeHHI1 TeHnepaTYp~ c~eCT

oeHHO B03 paCTae T , T04HOCT b HSMepeH~R COnpOTI1BneHHR 0,5% B 6011 b
WHHCTse cnY4aee RBnRe TCR Ao cTaTo4HoH. TaKOBa lIIe, npl1MepHO , 
H nOBTOpReHOCTb x apaKTepHCTHK TepMo conpoTHBne HHH. Ha nOCTOR HHOM 
TOKe TPYAHO npOBeCT I1 H3MepeHI1~ npH ManOM ypoBHe 113MepI1Te n bHOro 
Cl1rHana 113-3a BnHRHI1R Te pMo -3AC B r a nbSaHI14eCKH s a MKHYTblX ~enRx. 

n03TOMY 60nee WI1POKoe n p HMe He HHe HawnH CI1CTeMbI, pa60Ta~l1e Ha 
nepeHeHHOM TOKe/ 5- 7/. Hoc To Bbie CXeHbI I1SMepeHI1R MorYT AaBaTb 

04e Hb BbiCOKY~ T04HOCTb , HO 3aTpYAHR~T B03MOlllHOCTb npOBeAeHI1R 
Henpe pblBHblx 113MepeHI1H C aOTOMaTI14e CKOH perl1CTpaUHeH pesynb Ta To B. 

B TaKOM cnY4ae YA06Hee I1CnOnb30BaTb cxeMbl C 113Mepe HI1eM n aAe
HI1R HanpRlIIeHI1R Ha Te pMoCOnpOTI1SneHl111 npH 3aAaHHoM n o Selll14HHe 
H3Me pHTenbHOM TOKe . YCHllHTenb B TaKOM npl160pe MOllleT HHe Tb no
CTORHHblH K03~11~l1eHT YCI111eHHR, a nepexOA C OAHoro npeAena H3
MepeHI1R Ha APyroH oc~eCTBnReTCR 113MeHeHHeH Ben11411H~ 113Hepl1Tenb
Horo TaKa. Ha pl1c . l nOKasaHa SaBI1CHHOCTb Benl1411HbI MOI1\HOCTI1, BbI
AellReHoH I1SHepl1TenbHWM TOKOM B TepMopes~cTope, OT Benl1411HbI ero 
COnpOTI1BlleHI1R AnR n p l160pa, B KOTOPOH naAe Hl1e Han p RlIIeHI1R Ha TepMo
pe3HcTope H3MeHReTCR aT 10 AO 100 MKB. nHHHH 1,2,3 OT HOCR TCR 
K npeAenaM 113MepeHHR 1, 10 11 100 KOH COOTBeTC TBeHHO. WKa na TeM
nepaTYP Ha 3TOM pl1CYHKe npl1finl13HTenb Ho COBnaAaeT C rpaAYHpOBKOH 
peSHCTopOB "Speer", HMe~I1X COnpOTI1Bne H",e 220 OM n pH KOMHaT HOH 
TeMnepaType. 

npHfiop, OCHoeaHHblH Ha H3MepeHI111 naAeHHR HanpRlIIe HI1R Ha Te pMO
conpOTHBlleHHH. C03AaH COTpYAHHKaMH flRn O~RH H nHR~ AH CCCP ~nR 
Hcnonb30BaHHR Ha pe4lp~lIIepaTopax paCTBopeH HR ~e B 4He. 
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CTPYKTY PHAR CXEMA nPH60PA 

CTPYKTYPHaA cxeMa HSMepHTenA TeMnepaTYP nOKasaHa Ha p Hc.2. 
npH60p HMeeT 4 H3MepHTenbH~x KaHana, K Ka*AoMY HS KOTOp~X 

MO* HO nOAKn~4HTb nH60 OAHO HS AOYX TepMoconpoTH BneHHH, nH60 
KanH6pOB04H~e c o npoTHBneHHA IHa pHCYHKe He nOKasaH~/ . 

K flHewHuM 
KAHA A 1 I C Y C A nput:LpOM •I 

Ifr . ~ ~Z 
idC itll\ itlT. CA 

PHc.2. CTPYK TYPHan cxeMa npH50pa Ann H3Me peHHn CBepx
HH3KHX TeMnepaTyp. 

B H3Me pHTene TeMn epaTYP HcnonbsoBaH~ ABa reHepaTopa CHHYCOH
AanbH~x Kone6aHH~ rl H r 2 , co6pa HH~e no cxeMe MOC Ta BHHa, co 
c Ta6HnH 3a4HeH aMnnHTYA~ 3a C4eT HenHHeHHOCTH OTpHuaTe~bHO~ 06
paTHO~ CBR3H/8/. HarpYSKOr, reHepaTopo B cny*aT T paHc~opMaTOp~ 
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T1 H T2/, C cepAe4HHKaMH Ha ~eppHTOB~X Konb4ax H HMe~He no 
ABe BTopH4Hwe 06MOT KH . T paHc~opMaTop~ nOMe~eHw B ABOH Hwe 3 Kpa 
H~ - MarHHTH~H H 3neKTpOCTa TH4 eCKHH , HCKn~4a~~He Bn HA HHe 3neKTpo
MarHHT H~X HaBOAOK. H3MepAeM~e conpOTHBneHHA Rt 3anHT~Ba~TCR TO
KOM, 3aAaBaeM~M conpOTHBn eHHeM Rg , AnA KOTOp~X Aon*HO B~nonHATb
CA 06~4Hoe ycnoBHe Rg» Rt . naAeHHe HanpR*eHHA Ha Te pMope3HC To
pe npH 3TOM 6YAeT nponOPUHOHanbHO BenH4HHe ero c o npOTHBfleHHA. 
3TO HanpA*eHHe YCHnHBaeTCA H, nocne BwnpAMfle HHA CHHXpOHH~M Ae
TeKTopOM ICA/, H3MepReTCA BCTpoeHH~M UH~POB~M BonbTMeTpoM IBUB/. 

OCHOBH~E Y3n~ H3HEPHTEn~ TEMnEPATYP 

HaH60nee Ba*H~M ysnOM, onpeAenA~~HM OCHOBH~e napaMeTp~ Bce ro 
npH60pa, AB n ReTCA H3MepHTenb H~H YC Hfl HTe nb IpHc.3/. BXOAHOH Kac
KaA, B~nOflHeHH~H Ha onepa 4HoHH~X YCHnHTenRx IOYI K140YA86,06e c
ne4HBaeT 60nbwoH AH~~epeH4HanbH~H K03$¢HUHeHT YCHneHHR H eAHHH4
H~H KO~H4HeHT YCHneHHR CHH~a3Horo CHr Hana. B OTn H4 He OT CTaH
AapTH blx CXeM H3Me pHTellb HblX YClt1nHTelleiit/ 9/ 6ana HClt1pOBKa BXO,CI HorO 
KaCKaAa oc~eCTBnReTCR nepeMeHHbIM conpOTHBneHHeM R2 C 3a3eMIle H
HOH Cpe,CIHeiit T04KOiit , 4TO n03BOIlReT 060iitTHcb 6 e 3 oc06o T04 Horo 
c o rnaCOBaHHA pe3 lt1CTOpOB, 3aAa~~HX K03~H4lt1eHT YC HIleHHR BXO,CIH~X 

OY. BTOPOiit Kac KaA (DAJ) CJ1Y*HT AnR nonY4 e HHR OAHonon~cHoro Bbl
XOAHoro CHr Ha n a H nOAaBneHHR OCT aT04 Horo cHH~a3Horo CHrHana no
MeXH . nO,CI6 0pOM pe3 HCTo pa Rg 3aAa~T K03$¢H4lt1eHT YCHneH HR cxeM~. 

HcnOIlb 30BaHH~e B 3TOiit cxeMe OY 140YA8 He RBnR~TCR o nTHManb
H~Mlt1 C T04Klt1 3peHHR n onY4eHHR Ha HnY4WHX WYMOB~X napaMeTpOB, TeM 
He MeHee, n pHBe Ae HHaR c xeMa YAOBIleTBopHTenbHO pa60TaeT npH M~

HOCTH, nOABOAHMOH K H3MepHTen bHOMY con pOTHBneHlt1~. - 10- J3 BT, 4TO 
n03 BonA eT KOHTponlilpOBaT b TeMnepa TYPY AO HeCKOflbKlt1X ,QeCR TKOB 

DA5 
K140 Y.ll6 

~/~xoa 

DA2 KI40YJlSb 	 CT POf, 

PHc.3. CxeMB YCHnHTena H CHHxpOHHoro AeTeKTopa npH6opa. 
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PHc.4. 3~p~ Hanp~eHHH. a/ Ha B~OAe DA); 6/ Ha BXOAe 
cHHXpoHHoro AeTeK'ropa. 

CTOR~He nocne YCHnHTenR $HnbTp~ BepXHHX H HH~HHX 4aCTOT 
(VTI H VT2) HacTpoeH~ Ha nOAaeneHHe WYMOB H CHrHanOB nOMexH, 
OTnH4a~HXCR 4acToTo~ fionee 4eM Ha 30 r~ OT H3MepReMoro HanpR
~eHHR. 

Ha pHC. 4 nOKa saHbI 3nlOpbI HanpR~eHHR nocne nepeoro KaCKaAa 
YCHnHTenR /neBblH CH~MOK/ H nocne Bcex ~HnbTpOB /npaBbI~ CHHMOK/. 

CHHYCOHAanbHblH CHrHan nocne ~~nbTpOB nocTynaeT Ha C~HXpOH

HbI~ AeTeKTOp. B CHHXPOHHOM AeTeKTope, BbinonHeHHO/·\ H3 ,·: -MOn
KnlO4ax M~KpOCXeMbi K590KH2 (DA4) H OY K140YJ\6 (DA5) , BbXOAHO~ 
CHrHan YCHnHTenR U(t) - Uo.sinQt + VCt) /SAeCb DO - aMnnHTYAa 
H3MepReMoro CHrHana, Q - pafi04aR 4a CTOTa npHfiopa, Vft) - OCTa
T04Hoe HanpR~eHHe WYMOS/ YMHo~aeTcR Ha nepHOAH4eCKYIO ¢YHK~~IO 
F(t), nonepeMeHHO npHHHMalO~YIO 3Ha4eH~R +1 H -1 H KorepeHTHYIO 
C H3MepReMbiM CHrHanOM. nocne 3Toro ocy~ecT8nReTCR HHTerpHp08a
HHe no BpeMeHH -0,2 c, H o6~ee AeHcTBHe cxeMbi CHHxpOHHoro Ae
TeKTopa Ha CHrHan aHanorH4HO npHMeHeHHIO ¢HnbTpa C WHPHHOH nono
CbI nponYCKaHHR OKono 5 r~, 

CHrHanbi cTpofiHpoBaHHR CHHxpOHHoro AeTeKTopa /T . e, ¢YHK~HR 
F(t)/ ~PMHPYIOTCR cxeMOH ynpaBneHHR CHHxpOHHoro AeTeKTopa /CYCA 
Ha pHc.2/, COCTOR~ero H3 ~a30CA8HralO~ero KacKaAa/ 7/. 06ecne4H
Ba~ero KorepeHTHOCTb cTpo6HMnynbcoB H HSMepReMoro HanpR~eHHR 
H npeo6pa30BaTenR CHHYCOHAanbHoro CHrHana B npRMoyronbHble HM
nynb cbI TTL-YP08HR /pHc.5/. 

BblxoAHoe HanpR~eHHe Ka~oro KaHana, nponop~HOHanbHoe BenH
4HHe conpOTHsneHHR TepMope3HCTopa, MOlKeT fiblTb H3MepeHO eCTpoeH
HblM B npH60p ~H~pOBbiM BonbTMeTpOM /BUB Ha pHc.2/, H3rOTOBneHHbIM 
Ha MHKpocxeMe K572nB2/ IO/. 3THM ~e BonbTMeTpOM MO~HO KOHTponH
pOBaTb H HanpR~eHHR nHTaHHR. 

.. 

VT1 DA1 VD1-VD2 
KT 31Sr K1I,OY!l6 .09 ·129 

BXOn C1 O.47MK 

~~2

1U~I~ 

~ 

PHc.5. CXeMa ynpasneHHH CHHXPOHHbIM AeTeKTOpOM. 

KOHCTPYKU~R np~60PA 

KOHCTPYK~HR H3MepHTenA reMnepaTYP nOKa3aHa Ha pHc . 6. YCHnH
Ten~ CMOHT~pOBaHbI Ha ABYX nnaTax, no ABa YCHnHTenA C paSHeceH
HblMH pafi04HMH 4aCToTaMH Ha Ka~oH. 3TH nnaT~ pa3M~eHbI B oTAenb
H~X OTceKax ceK~HOHHpoBaHHoro Kopnyca. B saAHeM OTceKe pa3M~e
Hbi reHepaTOp~ H CXeM~ ynpaBneHHR CHHXPOHHblMH AeTeKTopaMH,B KpaH
HeM npaBOM OTceKe HaxO~HTCR UHmPOBOH Bonb TMeTp. 

• 

l 

Puc.b . BHelllHHli BHA npHOopa . 

-129 
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3~eMeHT~ oTo6pa~eHHR HH$OpMa~HH C ~H~pOBOrO BO~bTMeTpa 
/CeMHCerMeHTH~e CBeTOAHOAH~e HHAHKaTOp~ THna AflC 324/ H PY4KH 
ynpaBneHHR B~BeAeH~ Ha nepeAHOO naHe~b. HCK~04eHHe COCTaB~~OT 

pe3HCTOp~ 6a~aHCHpOBKH BXOAH~X KaCKaAoB / R2 Ha pHc . 3/, KOTOp~e 
pa3Me~eH~ Ha nnaTaX yCH~HT~eH. BXOAH~e pa3~eM~ pacnono*eH~ Ha 
3aAHeH CTeHKe npH6opa. Pa3~eM, 4epe3 KOTOP~H OC~eCTB~ReTCR 
nHTaHHe npH6opa, CTOHT Ha npaBoH 60KOBOH CTeHKe Kopnyca. K 3TO
MY ~e pa3~eMY nOAKn~4eH~ B~XOA~ Bcex H3MepHTe~bH~X KaHanOB,4TO 
npeAOCTaBnReT B03MO*HOCTb OAHOBpeMeHHOH perHCTpa4HH con pOTHB
neHHR AaT4HKOB TeMnepaTYp~ BHeWHHMH YCTpOHCTBaMH, 

npH60p AnR H3MepeHHR CBepXHH3KHX TeMnepaTYP HMeeT c~eA~
~He OCHOBH~e xapaKTepHCTHKH: 

4Hcno KaHa~OB 	 4 

4Hcno TepMope3HCTopOB. nOAK~04aeM~X 
K Ka~OMY KaHany 2 

AMn~HTYAHoe HanpR*eHHe Ha TepMopeSHCTopax 6+60 MKB 

Pafi04aR 4aCTOTa npHfiopa 	 200-300 r~ 

M~HOCTb. B~AenReMaR H3MepHTenbH~M TOKOM 
Ha conpOTHB~eHHH 10 KOM 3 .6.10- 13 BT 

Pa3pewa~aR c noco6HoCTb 
npH H3MepeHHH conpoTHBneHHR 

BCTpoeHH~M Bonb TMeTpOM 	 1% 
BHeWHHM ~H~POB~ BO~b TMeT poM 	 0;5% 

HanpR*eHHR nHT'aHHR H nOTpe6~ReM~e TOKH + 15 B, 300 MA 
+ 6 B, 200 MA 
- 6 B, 1.00 MA 
-15 B. 300 MA 

B 3aKn04eHHe aBTOp~ 6~aroAapRT ~. $.KHce~eBa 3a 6onbwyo no 
M~b B B~nO~HeHHH 3TOH pa6oT~, B,B.nonRKoBa, npeAflO*HBwero 3$
¢eKTHBH~H cnoc06 CHHxpOHHoro AeTeKTHpOBaHHR , B.A.lYKoBa 
H A.H. KoBaneBa aa CTHMY~HPY~HH HHTepec K pa6oTe, ~,A.rpe6HH
HHK , H.H.MaKcHMoBY H A.H.AoHcKoro aa Ka4eCTBeH Hoe B~nO~HeHHe 
paAHOMOHTa*H~X H MexaHH4eCKHX pa6oT. 
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