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HcnonbsoeaHHe KanopHMeTpH4ecKoro MeTOAa AnR onpeAeneHHR norno
~eHoA A03~ B CBepxnpOBOAR~HX OOMOTKaX MarHHTH~X CTpyKTYP npoeK
THpyeM~X CBepxnpoBOAR~HX yCKOPHTeneA /1/ Tpe6yeT 3~aHHR TennoeM
KOCTH TePMOAaT4HKoe-A03HMeTpoe, Hcnonbsyeto~biX AnR 3ToA 1.1enH. AnR 
nony4eHHR OOnbWeH T04HOCTH H3MepeHHH B AHHaMH4eCKHX TennOBbiX 
nPOl.leCCaX HeOOXOAHMO Y4HT~BaTb 3aBHCHMOCTb TennOeMKOCTH TepMo
AaT4HKa OT TeMnepaTypbl. Cy~ecTBY~~He MeToA~ H3MepeHHR TennoeM
KOCTH npH KPHOreHH~X TeMnepaTypax no TepMH4eCKOH penaKCal.lHH/2~ 
paspa6oTaHH~e AnR Man~x o6pa3l.IOB, AOCTaT04HO cno~H~ H TPYAOeMKH. 

B HaCTOR~eA pa6oTe npeAno~eHa MeTOAHKa, npeAHa3Ha4eHHaR AnR 
H3MepeHHR YAenbHOH TennoeMKOCTH pe3HCTHBH~X TePMOAaT4HKOB. npH 
npoxo~AeHHH KOPOTKoro npRMoyronbHoro HMnynbca Harpeea~~ero TOKa 
4epes AaT4HK nerKo KOHTPOnHpyoTCR ycnoBHR aAHa6aTH4HOCTH npH 
ManoM ero neperpeee, KOTOPble npHBOART K nHHeAHo-HapacTaiO~eMy HM
nynbcy HanpR>KeHHR c TepMOAaT4HKa. B 3TOM cny4ae TennoeMKOCTb 
AaT4HKa o6paTHO nponOPl.lHOHanbHa H3MeHeHH~ HanpR~eHHR B HHTepeane 
BPeMeHH. 

HsMepeHHR TennoeMKOCTH npoBOAHnHCb AnR pe3HCTHBH~x TepMOAaT-
4HKOB TB0-0,125, AnneH-6peAnH 0,125 BT H AaT4HKa, H3rOTOBneH
Horo Ha OCHOBe npoeonoKH H3 MeAHO-HHKeneeoro cnnaea /MMI~/ AHaMeT
POM 35 MKM /1,S,4/. Hx HOMHHanbH~e conpOTHBneHHR npH KOMHaTHOH TeM
nepaType COOTBeTCTBeHHO paBH~ 910; 100; 708 OM. npH yKopa4HBa
HHH BbiBOAOB AO - 3 MM Mace~ TepMOAaT4HKOB OKa3anHCb paBH~MH 
75,0; 29,6; 186,4 Mr. 

H3MepeHHR npOBOAHnHCb B cnel.lHanbHOM BaKyyMHOM WTOKe B CTaH
AapTHOM Ab~ape C ~HAKHM renHeM.H3MepHTenbHaR 4aCTb WTOKa H306pa
>KeHa Ha PHC. 1.8 Ka4eCTBe TepMOCTaTa HCnOnb30BanCR MaCCHBH~H MeA
H~H 6noK MaccoA 100 r,TeMnepaTypa T0 KOToporo cTa6HnH3Hpoeanacb 
c T04HOCTb~ny4we 0,01 K,H KOHTponHpoeanacb o6pa3l.IOB~M TePMOMeT
POM.Hcn~T~eaeM~e TepMOAaT4HKH npeABapHTenbHO rpaAyHpOBanHCb Ha 
cnel.lHanbHOH ycTaHOBKe no o6pa3l.lOBOMy repMaHHeBOMY TepMOMeTpy 
THna TCr-1 c T04HOCTbiO He xy~e 0,01 K. Aea M€AH~x npoBOAa, npH
naRHH~x K B~BOAaM H3MepHTenbHOrO AaT4HKa, HMenH AHaMeTp 0,1 MM, 
AnHHY 60 MM H HaXOAHnHCb B XOpOWeM TennoBOM KOHTaKTe C MeAH~M 
6nOKOM. Hx Macca COCTaBnRna <4% OT Mace~ TepMOAaT4HKa. TeMnepa
Typa 6noKa H3MeHRnacb c noM~biO HarpeeaTenR. Ao H nocne l.lHKna 
H3MepeHHH npOBOAHnOCb KOHTpOnbHOe H3MepeHHe TeMnepaTypbl MeAHOrO 
6noKa H HccneAyeMoro AaT4HKa. 3aTeM AaT4HK BKnn4ancR B nne4o 
MOCTa noCTORHHOro TOKa, Ha_ KOTOP~H nOAaBancR OAHH04HbiH npRMO
yronbH~H HMnynbc HanpR~eHHR. HccneAyeMbl~ AaT4HK HarpeeancR npo
XOAR~HM 4epe3 Hero HMnynbCOM TOKa, 4TO B~3~Bano pas6anaHC ypae
HOBeweHHOrO MOCTa. CHrHan pas6anaHca ycHnHBancR AH~~epeHl.lHanbH~M 
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PHc. I . CxeMa H3MepHTeJibHoro cTew
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ycHnHTeneM nOCTO~HHOrO TOKa C ypos
HeM co6cTBeHH~x wyMoB -10 MKB 
H perHCTpHpOBanc~ 3anOMHHa~~HM 
OC~Hnnorpa¢OM C8-94 /pHc.1/. 
BcneACTBHe KOHe4HO~ TennoeMKOCTH 
AaT4HKa npoHCXOAHT 3aT~rHBaHHe 
BO BpeMeHH nepeAHero ¢pOHTa HM
nynbca C TepMOAaT4HKa OTHOCHTenbHO 
np~MoyronbHOro HMnynbca /pHc.2/. 

Ha Ha4anbHOM y4aCTKe 3TOT npo~ecc HMeeT nHHe~H~~ xapaKTep H3-3a 
Taro, 4TO H3MeHeHHe TennoeMKOCTH ~C(T) H conpoTHBneHH~ R(T) AaT-
4HKa Mana, H Tenno OT Hero He ycnesaeT OTBOAHTbC~ no npOBOAaM 
H B OKpy>KaiO~ee npOCTpaHCTBO. loicXOA~ H3 3THX 06CTO~TenbCTB Bbi-
6HpanHCb xapaKTepHcTHKH np~MoyronbHoro Harpesa~~ero HMnynbca. 
An~ yMeHbWeHH~ norpewHOCTH onpeAeneHH~ TennoeMKOCTH AaT4HKa npH 
¢HKCHposaHHO~ Ha4anbHO~ TeMnepaType T0 aMnnHTYAa Harpesa~~ero 
HMnynbca Bbl6paHa TaKa~, 4To6bl neperpes AaT4HKa He npes~wan 
0,1 K, a An~ o6ecne4eHH~ ycnosH~ aAHa6aTH4HOCTH AnHTenbHOCTb 
HMnynbca T npHH~Ta paBHO~ 1-2 MC. 

Tenno, B~AenHsweec~ B TepMOAaT4HKe c conpoTHBneHHeM RT, BKn~-
4eHHbiM B MOCTOBYI'J CXeMy, npH nOAa4e Ha Hee npf-IMOyronbHOrO Harpe
Ba~tuero HMnVnbca aMnnHTV.OO~ E H .OnHTenbHOCTbKl T MO>KeT 6b1Tb Ha~

AeHO H3 B~pa>KeHH~: 
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Q =--•T, /1/ 

4RT 
npH 3TOM aMnnHTYAa HMnynbCa ~U Ha BbiXOAe A~¢¢epeH~HanbHOrO 

yc~n~Ten~ 6yAeT onpeAen~TbC~ QOpMyno~: 

~U = K·~· (dR) 
4RT dT T 
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rAe k - K03¢~~~~eHT yc~neH~~ AH~¢epeH~HanbHOrO ycHn~Ten~; ~T
TeMnepaTypa, Ha KOTopy~ Harpenc~ AaT4~K np~ npoxo>KAeH~~ 4epe3 
Hero ~Mnynbca HarpeBaKl~ero TaKa; (dR/dT) T - npo~3BOAHa~ np~ Ha-
4anbHO~ TeMnepaType T, onpeAen~eMa~ ~3 rpaAy~posoqHoro rpa¢~Ka 

TepMOAaT4~Ka. 

TorAa H3 ~3BeCTHOrO COOTHOWeHH~ Q = C'( ID•T, rAe In - Macca AaT-
4~Ka, np~MeH~~ ~OpMyn~ 1-2, MO>KHO nony4~Tb Bblpa~eH~e An~ Tenno
eMKOCT~ TepMOAaT4~Ka np~ TeMnepaType T: 
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PHc.2. XapaKTepHhm HMTIYJibc c 
p;aT~HKa OTHOCHTeJibHO HarpeBaiD
!IIero HMTIYJibca. 

113Mep~B Ben~4~HY ~U 3a BpeMH 
r, nony4~M ~CKOMY~ TennoeMKOCTb. 

H3MepeH~e TennoeMKOCT~ TepMo
AaT4~KOB npOBOA~nOCb B ~HTepsane 
TeMnepaTyp OT 4,2 AO 10 K. np~ 
Ka>KAO~ ¢~KC~poBaHHO~ TeMnepaType 
npOBOA~nOCb OT 4 AO 6 H3MepeH~~ 
np~ pa3n~4H~x aMnn~TYAaX ~ An~-

TenbHOCT~X HarpeBa~~X ~MnynbCOB. 

3aTeM Bbi4Hcn~nocb cpeAHee 3Ha4eH~e TennoeMKOCT~ C(T) ~ cpeAHe
KBaApaTH4Hoe oTKnoHeHHe ~c. KoTopoe so scex cny4a~x He npes~
wano 10% OT H3Mep~eMo~ sen~4~Hbl. CneAyeT 3aMeT~Tb, 4TO cy~ecT
BeHHoe noH~~eH~e np~6opHO~ norpeWHOCT~, no-B~A~MOMY, He AaeT 
3Ha4HTenbHOrO yBen~4eH~f-l T04HOCT~ ~3MepeH~~. TaK KaK BO BCeX 
ynOM~HyTNX MeTOAaX H3MepeH~~ TennoeMKOCT~ cy~eCTByeT HeKOTOp~~ 
rpaA~eHT TeMnepaTypbl B caMOM 4YBCTB~TenbHOM 3neMeHTe AaT4~Ka 1 
KaK H Me>XAY 4YBCTB~TenbHbiM 3neMeHTOM ~ o6ono4KO~. 3TO np~BOA~T 
K npHH~Hn~anbHOMY orpaH~4eH~~ T04HOCT~ onpeAeneH~~ TennoeMKOCT~ 
TepMOAaT4~KoB AaHHbiM~ MeTOAaM~. 

nony4eHHble 3aB~C~MOCTH TennoeMKOCT~ ~ccneAyeMbiX TepMOAaT4~
KOB OT TeMnepaTypbl npeACTaBneHbl Ha p~C. 3. AJI~ yrnepOAH~X TepMo
pe3~CTOPOB TBO ~ AnneH-6PeAn~ 3TY 3aB~c~MOCTb MO>KHO npeACTaB~Tb 
B aHan~TH4eCKOM B~Ae, aHanor~4HOM on~caHHOMy B 101

: C(T) = (A'l' + 
+ BT 3) • 10-6 A>K/r · rpaA. 

nony4eHbl cneAYIO~~e K03ct>l!>~~~eHT~ A ~ B : An~ TBO - A = 0 '99; 
B = 1 ,70; An~ AnneH-5peAnH A=27,24; B = 0,54. An~ MHA nony4eHa 

C·JO-• n~HeeiHa~ 3aB~CHMOCTb: C(T) 

L\JK f j / = 84 , 8T · 1 0 -6, A>t</ r. rpaA. 
--9 1 A H3MepeHHble c noMo~b~ npeA-
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CTaBneHHOCi MeTOA~K~ 3Ha4eH~~ Ten
noeMKOCT~ An~ TepMOAaT4~Ka AnneH-
5peAn~ cpaBH~BanHCb c AaHH~M~, 
ony6n~KOBaHH~M~ B /5,6/. Pe3ynbTa
T~ CXOA~TC~ no nop~AKY Ben~4~H~. 
Pa3n~4H~, no-B~A~MOMY, o6ycnosne
H~ pa3H~M~ HOM~HanbH~M~ conpOT~D-

neH~~M~ TepMOAaT4~KOB, a TaK>Ke 
pa3n~4H~M COCTaBOM TepM04YBCTB~
TenbH~X 3neMeHTOB. 

PHc.3. TeTIJioeMKOCTb pe3HCTHBHb~ 
TepMOp;aT~HKOB, 
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