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1. BBE.D:EHHE 

Pa3BHTHe KpHoreHHOH TeXHHKH .rpeôyer aaneacasrx, TOlJHbIX H neure
BbIX TepMOMeTpOB, pa60T8lOl.UHX B lllHpOKOM znranaaoae resmeparyp, B cans
HbIX MarHHTHbIX H pa,r:(HaUHOHHbIX nOnHX, CymeCTBYIOl.UHe oresecmeaasre 
rtpovrsnunenaste xpaoreaasre TepMOMeTpbI ae oraeuaior BCeM Tpe60BaHHHM 
):(JIH pa60TbI B KpROreHHO-MarHHTHbIX cacresrax C03):(aBaeM~IX B OH.HH 
YCKOpHTerleH. B pesynsrare nOHCKOBOH pa60TbI B 1979 r . .B KpJ:loreHHOM 
OT):(eJIe flB3 OH.HH nnepasre QbIno npennozceao HcnOJib30BaTb OTelJeCTBeH
nsre peaacropsr rana TBO ~/1. 2:/ B KàlJeCTBe paêoxax xpaoreaasrx TepMO
MeTpOB. :Hccne):(OBaHHH H ):(nHTeJIbHhlH onsrr npHMeHeHHH noxasana, lJTO 
napasrerpsr rrpennoaceaasrx TepMOMeTpOB ne .xyzce, lJeM Y 'aapyõeaorsrx 
TepMOMeTpOB <pHpM "AJIJIEH-Bpe.tinH" :/3/ H CnHP /4/, a B .0THOllleHIUJ 
paõosero aarepeana revmeparyp li cTa6HnbHOCTH ):(31Ke nyxuie HX. Ha arre
CTOBaHHQH rpa,nYHpOBOlJHOH YCTWioBKe. B nB3' OH.HH OTKanHPPOBaHO 
õonsuioe . KonHtleCTBO TepMOMeTpOB, 06ecnetlHBaIOIUHX HY)f{,ZJ.bI OH.HH, 
a. raxxce HaYtlHO-Hccne):(OBaTeJIbCKHX OpraHH3anHM CCCP. B CBH3H C uinpo
KHM pacnpocrpaaeaaexr TepMOMe1'pOB aa OCHOBe TBO H HX ycnemaoã 
3KcnnyaTauHH B TetleHHe 7 JIeT B03Hluma He06xo,IUlMOCTb npeACTaBHTb 
Bce xapaKTepHCTHKH H 0606l.UHTb OnblT pa60TbI c T.aKHMH TepMoMeTpaMH 
B O):(HOM ny6nHKauHH. 

2.	 KOHCTPYKTHBHOE HCnOJIHEHHE, HEKOTOPbIE UAP AlV1ETPbI 
11 COCTAB PE3HCTOPA TBO 

B CCCP 6e3bIH):(YKTHBHble KOMn03HUHoHHble pe3HcTopbI THna TBO 
(TennocToHKHH, BnarocToHKHH, 06'beMHbIH) npOH3BO):(HTCH c 1950. r. 
c HOMHHaJlhHbIMH MomfloCTHMH OT 60 BT .no 0,125 BT, H3 KOTOpbIX y):(06HO 
npHMeHHTb pe3HCTopbI c MHHHMaJIbHbIMH pa3MepaMH, T.e. c HOMHHanbHoH 
MOmHOCTblO 0,125 BT. npOMbllllneHHocTh BbmYCKaeT pe3HcTopbI TBO c ):(0
nYCKaeMbIMH OTKJIOHeHHHMH OT HOMHHaJlhHbIX conpoTHBneíum ± 5%, 
± 10%, ± 20%. Pe3HCTopbI TBü npe):(Ha3HalJeHbI ):(JIH pa60Tbl B 3neKTpoH
HbIX YCTPOHCTBax B HHTepBaJle TeMnepaTYP 01' -60=' C ):(0 +1550 C B nenHX 
nocTOHHHoro H nepeMeHHoro TOKa H B HMnynhcHoM pe)f(HMe /5/. YpOBeHb 
c06CTBeHHblx lllYMOB He npeBbIlllaeT 5 MKB/B nnH pe3HCTopOB c COIIponm
neHHeM ):(0 100 KOM. CymecTBYlOmaR TeXHonorHH npoH3Bo):(cTBa pe3HcTo
pOB TBO He n03BonHeT nonYtlaTb HX co cTporo 3MaHHbIMH BenWIHHaMH 
conpOTHBneHHH H TeMnepaTypHbIMH K03<P<PHUHeHTaMH COnpOTHBlleHHH 
(TKC). CymecTBeHHblMH ):(OCTOHHCTBaMH pe3HCTopoB TBO HBnmoTcH HX 

.. ~bõtabrttliíiJ,;;;-'lll~;; \ 
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PUC. 1. KOHCTPYKijUJl U pasuepu KOMno'" 

3UijUOH1W20 pesuctopa TBO-0,125. 1 
8 n.rWTUHUT08ble eueoõu ; 2 - TOKonp080àJl

U4aJl oõseunas: KOMn03UijUJl, 3 - «epa
MUlleCKaJl oõonoutca, 4 - CTeKIl03Ma.rlb, 

5 - cepeõpntcuü nopOLUOK. 

6e3hIH,UYKTHBHOCTh, xopoiuaa 3JIeKT
pH1.IeCKaH H30JIHQHH KOHCTPYKQHH 
H BhlCOKaH Ha,UeJKHOCTh. 

Pe3HCTOp TBO-0,125 npe,UCTaBJIH
er C060H (pHC. 1) CTepJKeHh npHMO

yrOJIhHOH cPOpMhl c aKCHaJIhHO-3anpeCCOBaHHhIMH BhIBo,UaMH (51. 06'beMHaH 
TOKOnpOBO,UH~aH KoIVÍn03HQHH 2 npHMoyrOJIhHOrO Ce1.le'HHH r-epr-rernnao 
aaunuueaa KepaMHqeCKOH 060JIOtlKOH 3 H CJIOeM CTeKJI03MaJIH TOJImHHOH 
0,2 MM. 3JIeKTpH1.IeCKHe KOHTaKThl MeJKP;Y npOBO,UHmeH KOMn03HQHeH 2 
H nJIaTHHHTOBhIMH BhIBo,UaMH 1 ocyurecraneasr ,UHcPcPY3HeH cepeõpaaoro no-
pounca 5 npa CneKaHHH H npeCCOBaHHH B npouecce npOH3BO,UCTBa, n03TO
MY OHH repMeTWllihl H HMelOT nOBhlIlleHHYIO npOqHOCTh. TOKOnpOBO,UHmaH 
KOMn03HQHH COCTOHT H3 MeJIKo,UHcnepcHoH (200 -:- 50 Â ) ra30BOH 
CaJKH (- 3 -:- 5%) , 60pHO-CBHHQOBOrO dnnoca H KOpYH,UOBorO MH:KpOnOpOIll
xa, H ee TKC 3aBHCHT OT TKC CaJKH, HMelOmerO nOJIynpOBO,UHHKOBhIH xapax
rep, r.e. COnpOTHBJIeHHe HeJIHHeHHO pacrer C nOHHJKeHHeM rer-rrreparypsr. 

3. TEPMOMETPH4ECKHE XAPAKTEPHCTHKH PE3HCTOPOB 
TBO - TEPMOMETPOB COllPOTHBJlEHHH
 
KOMl103HUHOHHWX (TCK)
 

H3MepeHHH 3aBHCHMOCTH ConpOTHBJIeHHH pesacropoa OT revmepa
rypsr npOBO,UHJIHCh H~ rpa,UYHpOBOtIHOM CTeH,Ue no 4-npoBo,UHOH cxexre 
c nHTaHHeM nOCTOHHHhlM H3MepHTeJIhHhlM TOKOM 10 MKA co cTa6HJIhHOCThlO 
ne xYJKe 10-5 • ConpOTHBJIeHHe onpe,UeJIHJIOCh no nOTeHQHaJIY c pesacropa 
npa nOMO~H QHcPPOBhlX BOJIhTMeTpoB xnacca 0,05. Tevmeparypa KOHTpO
JIHpOBaJIaCh no 06pa3QOBoMY repwraaaeaoray TeMOMeTpy TCr-1 B ,UHana30He 
4,2 -:- 30 K c TOqHOCThlO 0,02 K H B ,UHana30He 30 -:- 273 K no IUlaTHHOBOMY 
TepMoMeTpy' TCIlH-3 c TOqHOCThlO 0,05 K. 

Ha nepaor-r arane ôsrrra npoaepeaa 3aBHCHMOCTh OT HOMHHaJIhHOrO 
conporaaneaaa OTHOCHTeJIhHhlX H3MeHeHHH cOnpOnlBJIeHHH pesacropoa 
OT KOMHaTHoH ,UO a30THoH ( °1) H reJIHeBOH (02 ) rer-meparyp. H3MepHJIOCh 
OT 5 ,UO 10 pe3HCTopOB xaacnoro HOMHHaJIa H3 HHTepBaJIa OT 100M ,UO 
10 KOM. Pe3YJIhTaThl (pHC. 2) noxaasrearor, tlTO HH3KHe HOMHHaJIhl MaJIO
xyscraàrensm.r K revmeparype, H JIHIllh c-80 OM Ha1.lHHaeT YBeJIHqHBaTh
CH revmeparypaaa qYBCTBHTeJIhHOCTh. LLnH y,U06cTBa CThlKOBKH co BTOpH1.I
HOH H3MepHTeJIhHOH CHCTeMOH BhI6paH OnTHMaJIhHhlH HOMHHaJI pe3HCTO
pOB TBO, paansrá 1KOM, HMelOmHH XOPOIllYIO rer-meparypnyro qYBCTBH

2 

PuC. 2. Saeucussocn. reunepatypuux 105 
f 

K03ifJifJUijUeHT08 cOnpOTU81leHUJl °1 U ;! 5 TBO-0.125 ./6- 2 

02pe3UCTOp08 TBO-0,125 OT HOMUHa.rla 

R H( To = 000 K ) ; 102 

R78 K - R 300 K Hf 
------- . 100 % ; °1 R 300 K .I ,'. ', '. ',6'1 

~;' .2 . ' 

R4, 2 K - R300 K . 100 % • 1 o 10 "------,--,-- "" .. I 
2 101 '" r 102 2 5 103 5 10~RroOK RHOMI-lH.OI1 

':" 

PuC. 3. Saeucussocrs conpOTU81leHUJl 

R pesucropo« 'TBO (RH = 1 KOM) U 

"Anneu-Bpeànu" (AB, R H = 1 KOM 

U RH =100 OM) OT reuneparypu T. 3000 

2GOO 

5 

TBO'R'O!'1l~-l
TeJIhHOCTb, noKé13aHHYIO B Ta6JI. 1 10 15 20T,K
,B CpaBHeHHH c peaacroposr (R H :::: 
:::: 100 OM) cPHpMbI "AnJIeH-BpeMH" 

Ha pHC.. 3 ÍlOKé13aHhl xpaasre 
rer-meparypnoã 3aBHCHMOCTli co 100 200 300 400 T,K 
npOTHBJIeHHR pesacropoa TBO 
(R H:::: 1 KOM) H cPHpMhl "AnJIeH-· 
Bpenna" (A-B, RH = 1 KOM H I1 =100 OM), HMelOLUHe BH,U, 6JIH3KHH K Hranepõone. 

Ta6/1,UlIa 1 

Tevmeparypa 4,2 K 20,4 K 77,4 K 273 K 400 K 

Pesacrop TBO 
10000M S ,OM/IC 714 26,5 3,8 0,8 0,5 

Peaacrop Arrnea-Bpenrm 
1000M S ,OM/K 360 7,0 0,47 0,04 

4. HHTEPllOJIHUl10HHhIE <I>OPMYJlhI
 
,uJlH rrA.nYHPOBKl1 TCK
 

TepMOMeTphI TCK, KaK H npyrae aaaxoreraneparypasrs TepMo~eTpbI, 
rpa.uYHpYIOTCH JlHIlIh no aeõorrsurosry KOJIHqeCTBY penepasrx resmeparyp
HhIX TOqeK, xoropsro 1.I~e acero HepaBHOMepHO pacnonoaceasr na TeMne

3 



paTYPHOH uncane H l.IHCJIO KOTOpbIX Onpe,IJ;eJIHeTCH HCnOJIb3yeMoH HHTepnO
JIHI.J;HOHHOH eP0PMYJIOH. TaKaH ePOpMYJIa n03BOJIHeT Onpe,IJ;eJIHTb COnpOTHB
JIeHHe repvroraerpa npa JIlO60H rer-meparype (H aaofiopor, TeMnepaTYPY 
no conpOTHBJIeHIllO repr-roxserpa) . IlOCKOJIbKY 60JIblllHHCTBO HCCJI e,IJ;OB are
JIeH pa60TaIOT c KpHoreHHbIMH TepMOMeTpaMH na OCHOBe pe3HCTopOB ePHpM 
"AJIJIeH-Epe,IJ;JIH" H CllHP, TO npennoaceao MHoro HHTepnonHUHOHHbIX rpop
r-ryn HMeHHO ,IJ;JIH 3THX TepMOMeTpOB /6,7 .s.z 1':13 ,IJ;aHHbIx pa60T MO:>I<HO 
peKOMeH,IJ;OBaTb aexoropsre ePOPMYJIbI ,IJ;JIH OnHCaHHH KaJIH6pOBKH TCK: 

In R == K + K 
1 2 

In R n. (__ )
T (1) 

InR K B+-- ==A+-; 
In R T (2) 

In R == A + 
B 

-
T n 

; (3) 

(4) 

R n 
K .(-U....); 

n R 

m 

:E 
n=o 

T 

rne R - conpOTHBJIeHHe repsrosrerpa npn cooTBeTcTBYIOU1,eH revmeparype 
T; K, n , A, B - K03ePePHUHeHTbI, onpenenaesrsre 3KcnepHMeHTaJIbHO ,IJ;JIH 
Ka)J()l;Oro repxrovrerpa. TaKHe QJOPMYJIbI XOpOIllO npHMeHHTb ,IJ;JIH rpyõsrx 
( - 5%) paC1.JeTOB B He60JIbIllHX HHTepBaJIaX revmeparypsr. K03ePePHUHeHTbI 
epOPMYJlbI (1) JIerKO onpe,IJ;eJIHIOTCH rpaePH1.JeC~H. ,ll.rrH O,IJ;HOro H3 repvrovrer
pOB TCK (R H= 0,91 KOM) B HHTepBaJIe 'rer-meparypsr 4 + 20 K c rrorpeur
HOCTblO H3MepeHHH - 2% nOJIY1.JeHbI CJIe,IJ;YIOIUHe K03epePnUHeHTbI ypaBHeHHH 
(1) : n = .0,4; K1 = 6,65995; K2 = 1,11607. Ilpa rer-meparype 30K norpeur-

HOCTb aospacraer ,IJ;O 6%. Ilpocraa diopxryna (3) H3 /8/ n03BOJIHeT rpyõo 
( - 5%) paCC1.JHTblBaTb rpanyapoaoxayro xaparcrepacrarcy repraor-rerpoa 
TCK B HHTepBaJIê 77,4 + 1,5 K, npHlIeM ,IJ;OCTaTOl.frIO HMeTb acero ,IJ;Be penep
asre TOllKH npa 77,4 H 4,2 K. ,UJIH O,IJ;Horo H3 repxror-rerpoa TCK (R H=l KOM) 
nOJIY1.JeHbI CJIe,IJ;YIOUJ;He K03ePQJHQI1eHTbI: A = 2,886; B = 1,061; n = 0,4. 
,ll.rrH 60JIee urapoxoro nrrrepaana rexrrreparyp aBTOpaMH pa60TbI ·191 nperuto
~eHO CJIe,IJ;YIOIUee ypasaeaae: 

4 

rne K03epepHUHeHTbI nOJIHHOMa K n Onpe,IJ;e.rrHIOTcH MeTO,IJ;OM Ha.HMeHbIllHX 
KBa,IJ;paTQ,B, Ro 06bI1.JHO paBHO 1000. OM. B' pe3YJIbTaTe o6pa6oTKH rpMYH
pOBOK - 100 'repxror-rerpoa TCK onpenerrerro , 1.JTO ,IJ;JIH HHTepnOJIHUMM c 
nor-peuraocrsro - 0,5% B HHTepBaJIe 300.;. 4,2 K Heo6xo,IJ;HMO MMeTb 11 
paaaovrepao pacnOJIO)KeHHbIX no R rpMYMpOBOl.frIbIX T01.JeK, npa 3TQM 
rpeõyerca õpars 7 xosqxpauaearoa nOJIHHOMa (4) . 

I 

iJ.; 

ABTopaMM HacToHUJ;eH pa60TbI npe,IJ;JIO:>l<eHO cJIe,IJ;YIOliJ,ee ypaaaenae: 

m 

K . (In ~ ) n- 1T :E n (5)n == 1 R 

rrte R == 3000 OM; m = 8.o 
3TO ypaaaenae (5) n03BOJIHeT onacsraars rpa,IJ;YHpoBKY TCK c rrorpeur

HOCTblO MeHee 1% B aarepaane 300 + 2 K. B ~pHoreHHOM OT,IJ;eJIe JIB3 OHHH 
paspaõoraasr nporpaMMbI pacsera KaJIH6pOBOK no ePOPMYJIaM (4), (5) 
na 3BM THna EC-1055 H CDC-6500 c HCIlOJIb30BaHHeM CTaH,IJ;Çl.pTHOH rrporpar-r
MbI FUMILI. JIHcTHHr raxoro pacxera CO,IJ;ep:>l<HT CBe,IJ;eHHH O rpa,IJ;YMpOB01.J
HbIX T01.JKaX, norpeumocra pacxera, I<:03ePQJHUHeHTax nOJIHHOMa, paC1.JeT
HYIO Ta6JIMUY R == f( T) C Y,IJ;06HbIM no R urarovr ,IJ;nH nOTpe6HTeJIH repr-tovrer
pOB. K03epePHUHeHTbI nOJIHHOMOB (4), (5) BbI,IJ;aIOTCH c 5 3Ha1.JaI.I..U1MH uarppa
MM, 1.JTO n03BOJIHeT JIerKO BBO,IJ;HTb HX B nar-nrrs aBToMaTH3HpoBaHHblx 
H3MepHTeJIbHbIX CHCTeM na OCHOBe MHHH-3BM rana CM-3, "3JIeKTpOHHKa-60', 
MERA-60, ,UBK H ,IJ;p. 

5. CTAEHJIbHOCTb IlOKA3AHHJ1 TCK 

C uensro H3Y1.JeHHH cTa611JlbHOCTH nOKa3aHHH, napraa H3 10 TepMOMeT
pOB TCK (R H= 0,91 KOM) 6bIJIa caasana nO,IJ;BeprHYTa 10 UHKJIaM acnsr
TaHHH: OX1Ia:>l<,IJ;eHHIO ,IJ;O rer-meparypsr 4,2 K H ororpeay ,IJ;O 300 K. 3aTeM 
B Te1.JeHHe 7 JIeT hpOBO,IJ;HJIaCb nepHO,IJ;H1.JeCKaH (sepes 1-6 Mec.) npoaeprca 
KaJIH6pOBKH rrpa 3 3Ha1.JeHHHX rer-rrreparypsr: 4,2; 77,4 H 273 K. Pe3YJIbTaTbI 
HCnbITaHHH noKa3aHbI na pHC. 4, 5, 6, OTKY,IJ;a BH,IJ;HO, 1.JTO norpeumocrs 
nOKa3aHHH 3 repxrovrerpoa B Te1.JeHHe 7' ner ne npensnuaer: npn 4,2 K 
- 0,015 K (- 0,4%) , npa 77,4 K - 0,7 K (- 0,9%)" rrpn 273 K - 2,5 K 
( - 0,9%) . 

uT,
 
111(
 

'5,. 
To:4,2/(
 

10
 

Tpl 

15
 
-6T
 
.. I(~'----;;~_.~----:;;---:;;-----::--:~-:-'-----''---...J 

13 
IJC'ri 

79r 80r &lr &2r &5r 8ltr &5r 86r 1I7r 

PuC. 4. OmOCUTeJlblWe orxnoneuue notca

sauuii 1'1 T 3 «ontponsnux tepuouerpoe 
(T1';' T3 ) 8 reseuue 7 net npoeepxu 
npu reunepatype 4,2 K. 

79r llOr 81r ISZr ll3r 8~r 85r 86r 87r 

PuC. 5. Ornocutenuioe orxnoueuue notca

sauuú I'1T 3 «onrponsnux repmoscerpoe 
(T 1 + T3 ) 8 resenue 7 net npoeeptcu 
npu reunepatype 77,4 K. 
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T3 

To=2nK 

.. i 
~ 

IPUc. 6. Ornocurensnoe OTKIlOHeHue notca-. 

sanuii ~ T 3 KOHTpOJlbHblX TepM.OM.eTpOB 

(T 1 -:- TS ) 6 TC'leHUe 7 net npoeeptcu 
npu reuneparype 273 K	 I 

j: 

l' 
EbIJIO 06HapY)I(eHO, 4TO xparxo	 , 

1,0	 aper-reansre (5 -:- 10 MI1H) aarpe

BbI npn naürce B npenerrax 1 % no


1.5 iJ 
rpeWHOCTI1 ae MeHRIOT nOKa3aHI1H-~ ~~--~---~--~ ... 'i .~

79r BOr 81r 82.- as- 84.- &5.- 86.- &7. TCK, B TO »ce BpeMR ,lJ.JII1TeJIbHbIl1 

aarpes ( - HeCKOJIbKO 4aCOB) MO

xcer cyutecrneaao 113MeHI1Tb noxa
3aHI1R~TCK. TIapTI1R 113 10 TCK c pa3HbIMI1 HOMI1HaJIaMI1 6bIJIa norraeprnyra 
,lJ,JII1TeJIbHoMY (,lJ,O 704acoB) nporpeay npn revmeparype - 350°C c 

nep110,lJ,114eCKOH (sepes 1-8 lIaCOB) npoaepxoü nOKa3aHI1M npa rer-mepary L 
li 

pax: 4,2; 77,4, - 300K. OKa3aJIOCb, 4TO Y)I(e xepea 0,lJ,11H xac nporpeaa conpo I 

TI1BJIeHl1e TCK Ha411HaeT YMeHbwaTbCR, npl14eM )J.JIR HOMI1HaTla 0,91 KOM 

3TO 113MeHeHI1e B 3 paaa õorrsuie, 4eM ,lJ,JIR 1 KOM. TIpl1 rexmeparype 4,2 K íi 
I'norpeWHOCTI1 3Tl1X TepMO MeTpOB nOCJIe nporpeaa B reueaae 7°4aCOB COOT

BeTCTBeHHO paam.r 0,35 11 0,12 K . .llaJIbHeHW11I1 nporpen npn 350°C B rexe li 
aae - 15 4aCOB ,lJ,aHHbIX repr-ror-rerpoa CYI.IJ;eCTBeHHO ire 113MeHI1JI I1X conpo ~ 
TI1BJIeHHe, T .e. B 01BeTCTBeHHbIX CJIY4aRX WIR repr-ror-rerpon MO)I(HO perco !IMeH,lJ,OBaTb npenaaparensasrã nporpea B Te4eHI1.e 40-70 4aCOB 11 3aTeM npoas I 
BO,lJ,I1Tb I1X rpanyapoaxy. I; 

BJII1RHHe BeJIH411HbI H3Mepl1TeJIbHOrO TOKa na norpeumocrs nOKa3aHI1H 

TepMOMeTpOB, HaXO,lJ,RI.IJ;HXCH B )f(11,lJ,KOM reJIl111 11 B raae Ha,IJ, ypoanevr (-1 CM) 

)l(11,lJ,KOrO reJII1R, nOKa3aHO B Ta6JI. 2. 

Taônuua 2 {~ 
~ " 

) 
I13MepI1TeJIbHbIH TOK, MKA 1 10 50 100 300 1000 I 

~ ~ T, K B )l(H,lJ,KOM reJIHH 0,003 0,008 0,030 0,081 0,449 2,371 

'il.
} 

~T, K B rase	 0,021 0,047 0,076 0,149 0,588 2,942 

1'13 Ta6JII1UbI BI1,lJ,HO, 4TO )J.JIR norpeWHOCTI1 113MepeHI1H - 1% ( S;; 0,04 K 

npn T == 4,2 K) 113Mepl1TeJIbHbIl1 TOK B repraosrerpe ,lJ,OJI)I(eH 6bITb ae 60 li 
rree 10 MKA. 

i.l:l6. nOrPEillHOCTb TIOKA3AHI1t1 TCK 

"B MArHI1THOM 11 PA.llI1A~I10HHOM TIOJlHX 11l
TIOCKOJIbKY 3aBI1CI1MOCTb conpOT.I1BJIeHI1R TCK OT revmeparypsr I1MeeT I{

HeJII1HeHHbIH nOJIynpOBO,lJ,HrlKOBbIH xapaxrep, TO, 04eBI1,lJ,HO, ,lJ.OJI)I(eH npo

~ 6 
J' 
"I 

PuC. 7. 3aaUCUM.OCTb noepeuinoctu notcaâT,K 

3aHUU ~ TB 01' aenuuunu M.a2HUTH020 0,15 
nonn B õn» TepM.OMeTp06 c pa31lUl/HOU To:4,22K 

reuneparypuoú 'lY6CT6UTeJlbHOCTblO s,. 
0,10npu To = 4,22 K; 1 - ST =570 OM/K; 

2 - ST =710 OM./K; 3 - ST ==9200M./K; 
4 - ST =1670 OM./K. 0,05 

RBI1TbCfl MarHI1TOpe311CTI1BHbIH 3<p- 1 2 3 4 5 6 B,T 

diexr. K TOMY )l(e BbIBO,lJ.bI pesacro
pOB 113rOTOBJIeHbI 113 MarHI1THO':O 

cnrraaa 11 RBJIRIOTCR MeCTHbIMI1 KOHueHTpaTOpaMI1. aneunrero MarHMTHoro 

nOJIR.	 . 

.llJIR 113Y4eHI1R BJII1RHI1R MarHI1THOro nOJIR 8 urryx TCK (R H "'" 1 KOM) 

c pasaoâ TeMnepaTYPHoH 4YBCTBI1TeJIbHOCTblO rror-reutanacs B aneprypy caepx-
npOBO,lJ,R~erO COJIeHOI1,lJ,a c I1H.n;YKIJ,HeH MarHI1THOrO nOJIR no 6 TJI, nI>I1 3TOM 

OHI1 OMblBaJIl1Cb cB060nHo KHnRml1M )IGf)lKI1M reJIHeM. 

Ha pac, 7 noxasaaa 3aBI1CI1MO,Cl'b norpeWHOCTI1 nOKa3aHHH (~Ta) 

nJIR aexoropsrx TepMOMeTpOB TCK OT BeJII14HHbI I1H.n;YKUI1I1 MarHI1THOrO 

nOJIR. Hs rpadiaxa Bl1nHO, 4TO ncrpeuiaoorr, He3Ha411TeJIbHa ( < 1%) BMOTb 

no I1H,lJ,YKUI1I1 - 3 TJI, HO 3aTeM OHa HeJIl1HeHHO aospacraer (conpOTI1BJIeHl1e 

TCK pacrer}, npl14eM õorree KPYTOH pOCT Ha6JIIO,lJ.aeTCR Y TCK c 6ÓJIbWeH 

rexmeparypaoã 4YBCTBI1TeJIbHOCTblO . .llJIR repr-ior-rerpa 1 (pac, 7) c YMepeH

HOH 4YBCTBI1TeJIbHOCTblO ST (570 OM/K npa T = 4,2 K), aHaJIOrl14HOro 

4aLUe npl1MeHReMbIM B npaKTI1Ke, norpeunrocn, nOKa3aHI1H ( ~ Ta) B Mar· 

HI1THOM nOJIe HeBeJII1Ka (~ 1% npa 6 TJI) 11 XopOWO OnHCbIBaeTCR 3aB11CI1

MOCTblO, UOJIY4eHHoH 31(Cnep11MeHTaTlbHbIM nYTeM: 

~ Ta = 2,04· 10
-6 

. ST . B
2 

; ± 0.005 K ,	 (6) 

rzte ST - QYBcTBI1TeJIbHOCTb repr-rosrerpa npa T = 4,2 K; B - I1HnYKUI1R 

lvIarHI1THOrO nOJIR (TJI). Cyurecraeaaoro BJII1RHI1R opHêHTaIJ;11I1 TCK B Mar

HI1THOM nOJIe aa norpeunrocrs nOKa3aHI1H ue oõaapyaceno , 

TIO,lJ, B03neHCTBI1eM panaauaonaoro 06JIY4eHI1R B YCKOpl1TenRX xpaoren

asre repraosierpsr narpeaarorca 11 MorYT MeHRTb CBOI1 xap~KTepI1CmKH, 

npl14eM HaH60JIee apeztaoe B03.n;eHCTBl1e MorYT OKa3aTb raMMa-JIY1.JH 11 HeH

TpOHbI, 06JIanaIOLUI1e 60JIbWOH npoHHKaIOLUeH cnocoôaocrsro /10/. napTI1R 

113 10 WTYK TCK 06JIY4aT1aCb aa pearcrope 6bICTpbIMI1 HeHTpOHaMI1I1HTeHCI1B

HOCTblO q; == 3 . 10 12 H' C/CM2 11 saepraeã E ~ 0,1 M3B.n 
Hcnsrranaa nOKa3aJIl1, QTO norpemaocrs nOKa3aHI1H npa 4,2 K 3aMeTHO 

sospacraer (conpOTHBJIeHl1e TCK pacrer}, HaQI1HaR c I1HTerpaTIbHOrO nOTO
16 17 xa - 10 H/CM2 11 ztocraraer - 004 K B nOTOKe - 10 H/CM2. Panaa, . 

Ul10HHaR CTOHKOCTb TCK na HeCKOJIbKO nOpR,lJ;KOB nsnue, 4eM Y nOJIYIlpoBO.n;
HI1KOBbIX repraor-rerpon, 

"
 



7. TEIlJIO<I>113I1QECKHE XAPAKTEPI1CTI1KI1 TCK 

To-raocrs H3MepeHHH HCTHHOH TeMnepaTyphl B HecTauHoHapHhlX TenJIO
BhlX npoueccax 3aBHCHT OT MHorHX <paKTopoB, B TOM tIHCJIe OT TennOBOH 

HHepU;IDi H TennoeMKOCTH caxroro TepMOMeTpa. 
B KpHOreHHOM OT,neJIe JIB3 0I1.H11 C nOMOII.J;blO MeTO,nHKM HMnYJIbCHO

ro narpeaa / 11/ 6hIJIH npOBe,neHhl H3MepeHHH Ha3BaHHhlX napar-rerpoa B HH
TepBaJIe 4 -:- 10 K. Ha pHC. 8 npencrasnenu 3aBHCHMOCTH TenJIOBOH nnep
U;HH r TCK (R = 1 KOM) H TepMOMeTpa "AnJIeH-Epe,nJIH" (R H = 50 OM)

H 
OT TeMnepaTyphI. HaH60JIbIllHM 6hIcTpo,neHcTBHeM oõrranaer TCK, Y KOTO
poro npn 4,2 K r ::::1 MC, B TO Bpe~'1H KaK Y TepMOMeTpa "AJIJIeH-Epe,nJ'm" 
r ,:::: 8 MC. Ha pHC. 9 norcaaansr 3aBHCHMOCTM c06cTBeHHoH (TOJIbKO KOMno
3HTa TCK) H nOJIHOH (BMeCTe C BhIBo,naMH - no 5 MM) TenJIOeMKOCTH 
TCK (RH = 1 KOM, xracca - 0,075 r ) OT TeMnepaTyphl B CpaBHeHHH c 
rparparovr H nHpeKCOM. B COOTBeTCTBHH C cocraaor-r pesacropa TBO (TÇK), 
xpassre TenJIOeMKOCTH 3aHHMalOT nOJIO)l(eHHe Me)l(,Zl;Y r-paqnrroxr H naperc
COM, H BeJIHtIHHY nOJIHOH TenJIOeMKOCTH MO)I(HO onncars 3KcnepHMeHTaJIb

HOH 3aBHCHMOCTblO 

3	 -6 
C	 = (A. T + B· T ). 10 ;

T 

er 
Me 

(7) 
[,D>K/ r· K] , 

PuC. 8. 3a8ucuMoCTb 8eAU'IUHbl rennoeoii unep

uuu r repuossetpoe OT TeltmepaTypbl T: 1 
2 TCK;	 2 - rjiUpMbl "Anneu-Bpeõnu li. 

18 
16 
14 C~1011>Klr.K ,2
 
12
 25	 I 

i10 
nupe~c"i 

20r i8 
i

6 i 
/1St i /4 i / 

i /2 /
i ?rpalpum1m i / 

/ 

O~ 
4 5 6 7	 8 9 10 T"K i / 

/	 / '" 
PuC. 9. ~a(j«cUMocrb TeMoeMKOCTU C TepMOMeT- sr // 

/ 
/

/ 

pa TCK OT resoiepatypu T: 1 - co6CT8eHHaR ~ / ~ '" 
rennoesococtu	 {xounosur}, u3MepeHHaR no UM

! , !nynscnoú sceroõutce; 2 - nonnas tennoeutcoct», af 
4 5 6 7 8	 9 10 11 12T,K

usuepeuua« MeTOooM TepMU'IeCKOÜ penaxcauuu. 

8 

rne CT - TenJIOeMKOCTb repr-ror-rerpa npn rer-meparype T; A = 0,99; B= 
= 1,70. TIpH rer-meparype T = 4,2 K C 

T 
=:; 1,3 x 10-4 JJ,)I(/r K. 

~ 8. YHI1<1>I1KAUI1.H TEPMOMETPOB
 
,it
 

,
 JJ,JIH ,nHarHOCTHKH paõori.r rcpynnsrx caepxnpononaurax MarHHTHhlX
 
CHCTeM YCKopHTeJIeH )I(eJIaTeJlbHO npHMeHHTb naprna repwrowrerpoa c O)],H

HaKOBhlMH TepMOMeTpHtIeCKHMH xapaxrepacrarcavra R = f (T) . B TO xce
 
BpeMH npor-rsnuneaaocrs ne npOH3Bo,nHT napraá pe3HCTopOB c onaaaxonsr

MH xapaKTepHCTHKaMH R= f (T), 'r .e. HX He06xo,nHMO normeprars COpTHpOB


" rce. B JIB3 0I1.H11 B CBH3H c nocrynaauiasor sanpocaxra H3 npyrax oprann

3aIJ;HH rrpoztenaaa CTaTHCTHtIeCKaH o6pa60TKa xapaxrepacrmc R = f( T) 60JIb


11 IllOH naprnn (1100 IllT.) peaacropon TBO-0,125 (RH = 1,1 KOM) c 3aBO,U

CKHM paaõpocoxr conpOTHBJIeHHH - 5%. I'ncrorparar-n.r pacnpeneneana
 
conpo.THBJIeHHH TBO ,nJIH O,nHOH H3 naprna (550 urr.) npn rer-meparypax
l

. ! 
~ 

[.	 4,2 K; 77,4 K; 300 K norcaaansr na pHC. 10-12. Ha r acror-par-tvre (pHC. 10) 
MO)I(HO asmemrrs OCHOBHYIO rpyrmy pesacropoa (- 65% 01' aceü naprna)H 
c pasôpocor-r conpOTHBJIeHHH OTHOCHTeJIbHO cyr-rr-rapnoro cpenaero B rpyn

(; 
I ne - 52% H ,nonOJlHHTeJIbHYIO rpyrmy ( _ 35% f:>T nceü naprnn) c paaôpocor-r 

L conpOTHBJIeHHH - 105%. Ha rncrorpar-nae (pHC. 11) TaK)I(e MO)I(HO asme

II 

1 

JlHTb OCHOBHYIO rpyrmy peaacropon ( - 66% 01' aceá rrapraa) c paaõpocoxrI: 
11	 conpOTHBJIeHHH B rpyrme - 10%, ,nonOJIHHTeJlbHYIO rpyrmy (- 34% 01'j.
 
1 nceâ napraa) c paaôpocor-r - 9%. BOJIee neransasrã aHaJIH3 racror-paxoa
 

li nOKa3aJI, tITO pesacropsi H3 OCHOBHOH H ,nonOJIHHTeJIbHOH rpyrm npa 4,2 K 
COOTBeTCTBeHHO Haxo,nHTCH B OCHOBHOH H ,nonOJIHHTeJlbHhIX rpyrmax npn:1 
77,4	 K. JJ.nH npHMeHeHHH percor-rearryrorcn pesacropsr H3 OCHOBHOH rpyrmsr,

i 
I	 KOTOPYIO MO)I(HO <pOpMHpoBaTb y)l(e npn T = 77,4 K" reate 06J1a,r:t;aIOII.J;He 

JIytIIlleH nOBTopHeMOCTblO nOKa3aHHH nOCJIe HecKqJIbKHX nepenaex npn 
MOHTa)l(e. TIo pe3YJIbTaTaM 06pa60TKH

.1 MO)l(HO	 cnenars CJle.uYIOII.J;He asraorn.t:

.1 
t • 

R.... T·77,1J(I: 40 R,,"'t100O....N..5501M1 

R,n... T-4,2K
 
30
 RH-11000", N-550 w ln 

4000	 5000 6000 7000 8000 9000 10000 RT 0" 1100 1'50 I~ 1!60 1600 liSO 1700 I~O 1100 R,o" ~ 
~ PuC. 10. rUCT02paMMa pacnpeõenenuú 'coPuC. 11. rUCT02paMMa pacnpeõenenun

h npOTU81leHuJl pesuctopoe TBO (R == cOnpOTU81leHUJl pesuctopoe TBO (R = 
H H 

= 1,1 KOM) 8 napruu 550 UlT. npu = 1,1 KOM) 8 naptuu 550 LUT. npu 

T= 4,2K	 T = 77,4K 

9 
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PuC. 12. rUCT02paMMa pacnpeõeaeuun 

TU81leltUJl pesucropoe TBO (R H =:1, I 
6 naptuu 550 UlT. npu T=300 K 

conpo

KOM) 

a) H3 1100 WTYK peaacropon TBO 
c 5% 3aBOP;CKHM paafipocovr ynanocs 
oroôpars - 24 rpyrmsr no 10 -:- 15 UlTYK 

op;HHaKOBbIX 'repvroraerpoa c norpeurao
CTblO - 1 -=- 1,5% B rpyrme; 

6) oT60p õorrsmax rpyrm ozmaa
KOBhIX repr-rowrerpoa õyner 60nee ycneui
HbIM npa Hcnonb30BaHHH ~ 1000 TBO 
B naprnn c 1% 3aBOp;CKHMpa36pocoM 
conpoTHBneHHH. 

9. PEKOMEH.nAUHH no nPMMEHEHHIO TCK 

C 1979 r. B KpHoreHHOM ornene JIB3 OHHI1 aarconnen OfIbIT no H3Me
peHHIO resmeparyp c I10MOI..I.J;blO TCK, YCTaJIOBneHHhlx na CTeHKe cocyna 
co CTOpOHhl )KHP;Koro renaa, B renaeasrx rpyõonpoaonax npa rtaaneanax 
no 3016ap , Há nOBepXHoc'TH 06'beKTa co CTOpOHhI BaKYYMa H zrp, B Ka)K,lJ;oM 
HOBOrvt cnysae .npHMeHeHHR TCK KOHCTPYKUHH ero xpenneaaa MOJKeT 6hITb 
coaepuieaao HHOH, qeM cymecrnyroutae. Ho acerna HMo. HMeTb B anzty, 
qTO nOBhlweHHYIO norpeunrocrj, nOKa3aHHH TCK MorYT BhI3bIBaTb cnenyro
ruae npauaasr: 

a) nOBhui.IeHHbIH rennonpnrox no H3MepHTenbHhIM npoaonasr K reprao
MeTpy npa OTCYTCTBHH Hnl1 nnOXOM rennocserae c rrpoaozion aa rer-rneparyp
HOM.,ypoBHe - 10 -=- 80 K; 

6) OTCYTCTBHe 3I<paHHpOBaHHJI OT rennonparorca H3nyqeHHeM K r ep-
MOMeTpy B BaKYYMe OT OKpYJKalOmHX rennsrx (100 -:- 300 K) rroaepxnocreã; 

B) nnOXOH TennOBOH KOHTaKT repr-rosrerpa c MeCTOM H3MepeHHH; 
r) yresxa H3MepHTenbHoro TOKa uepea nnoxyio H30JIJIQHlO npoaonoa: 
a) HCKIDKeHHH 3neKTpHqeCKOrO CHrHaJIa OT repr-roraerpa, rrapaaarnsre 

repMO-S.nC cnaea H3MepHTenbHhIX npononoa H3 KOHCTaHTaHa H ztp. 
Tmarensasrã 0630p norpemnocreã nOKa3aHHH TepMOMeTpOB H MeTO

P;hI HX YCTpaHeHHH npaaeneasr B paõore 16/. 

B rcauecrna H3MepHTenbHhIX npononon HaMH Hcnonb3yeTcH MaHraHIDi 
MapKH riSMC p;HaMeTpoM 0,1 MM B 3ManeBoH H30JIJIWfH. B 4-npoBoP;HOH 
cxexre H3MepeHHJI HaMH npHMeHJIeTCH cKpYTKa LVlHHOH 1 -:- 2 M C urarosr 
CKPYTKH 1.;.- 2 MM. 

H3~epHTenbHhle rrpoaona OT pas'sesra KpHOCTaTa xepea ....0,5 M npaxnea
BaeTCH KJIeeM B<I>-2 HnH B<I>-4 (MHHa npaxrreenasrx npoaonoa - 0,3 -=- 0,4 M) 
K "XOJIOP;HOH" nOBepXHOCTH (06bIqHO nsrxonasre renaeasre HnH aaorasre 
Tpy6KH). .nnJI ynoõcrna arccnnyaranaa HH)KHJIJI uacn, H3MepHTenbHhlx 

10 

~ I

li'.I, 
~ I 
I
 
I
 

r 

:1.
 

npoaonoa 06hlqHO 3aKaHqHBaeTCH npOMeJKYTOllHhIM 3neKTpHqeCKH:M pas's
eMoM, nocne xoroporo nner paasoznca npononon K TepMOMeTpaM, YCTaHOB
neHHhIM B pa3HhIX MeCTax. 06hIlIHO na npOMeJKYTOQHOM paaserae <p0pMHpyeT
CH nOCJIep;OBaTeJIbHaJI 3neKTpHQeCKaJI uens acex TepMOMeTpOB, mrraexraa 
OP;HHM HCTOllHHKOM craõansaoro TOKa. B KaQeCTBe H3MepHTenbHhIX npOBO
noa MOJKHO npHMeHHTb H KOHCTaHTaH, HO B 3T0l\:1 crryxae HYJKHO OQeHb TIT(a
rensao TepMOCTaTHpOBaTb cnan, QT06hI ne B03HHI<aJIH HJIH B3aHMHO KOMneH
CHpOBaJIHCb napasarasre TepMO-S,UC, xoropsre MorYT p;OCTHraTb BeJIHQHHhI 
- 10 -=- 50% OT nonesaoro CHrHaJIa. 

no cpaBHeHHIO c KOHCTaHTaHOBhIM npoaon H3 MaHraHHHa B cnae c Mep;blO 
HMeeT TepMo-S,UC na 3 nopamca MeHbllle H B TO JKe BpeMH MaJIeHbKYIO 
rennonpoaonanocrt.. 

Xopourae pesynsrarer (norpeunrocrs 1:i3MepeHHH - 0,02 -=- 0,04 K 
npa 4,2 K) nonYQaIDTCH npa noMern;eHHH. repvroraerpa B OTBepCTHe (P;Ha
MeTp -'3 MM, r-nyõaaa - 15 MM) CTeHKH H3 Mep;H c 3anOJIHeHHeM CHnHKO
HOBOH BaKYYMHoH .3aMa3KoH. 3anonHeHHe oTBepcTHH c p;aTQHKOM 3aMa3
KOH He06xoP;HMO BeCTH c nporpeaor-r no .... 60 -=- 70 

0 
C H CTapaTbCH HCKJIIOQHTb 

B Macce nyasrpsrca B03P;yxa, xoropsre nOTOM MorYT npHBeCTH K noasnuea
HOH norpeuiaocrn H3MepeHHH 'rer-meparypar. 

Ha pHC. 13 nOKa3aHO xpennenae repr-rosrerpa TCK K CTeHKe H3 aepxca
nerouteã CTaJIH {rormtaaoã 2 MM) renaeaoro cocyna xpaocrara co CTOpOHhI 
JKHp;KOrO rerraa. C rror-routsro rarcoro xpenneana TCK H3YQaJICH HeCTaUHOHap
HhlH rennonparorc .Qepe3 CTeHKY K JKHP;KOMY renmo npa aBapHHX KpHO
CTaTa :112/. 

Ha pHC. 14 noxasaaa KOHCTPYKI~HH KpenJIeHHH TCK B reJIHeBOM TPY
ôonpoaozie c BhIBOP;OM H3MepHTenbHhIX npoaonos B BaKYYM. Taxas KOHCT
PYKUHH npar-reneaa B perppaxceparope KrY-1600f4,5 B rpyôonpoaonax c nas
JIeHHeMno 25 6ap. 

Cyrn;ecTBYIOT TaKJKe xpennenaa TCK c nOMOIT(blO nponaaaaer-rsix Mep;
HhIX QeXJIOB, 3aMOHOnHQHBaHHH TCK B 06MOTKax CBepxnpOBO,!J.HUJ;HX MarHH
TOB npn H3rOTOBJIeHHH, HO TaKHe 
xpenneaaa HBJIHlOTCH õonee CnOJKHbIMH J 
H ne acerna P;aIDT ycneuiasre peayrrsrarta. 

He peKoMeHP;yeTCH: 
.a) MHorOKpaTHO rHYTb BhIBOP;hI pe-" 

.m------t 2
. 

3HCTopa B03ne OCHOBaHHH;
 
6) rpers repwroxrerp naHnbHHKOM no
 
200 -:- 2500 C casnue 3-5 MHH.
 

PuC. 13. KOltCTpYK14UJl xpenneuun TCK 

na 8 nytpeuueú crenxe 2e.tlUe6020 cocyôa: 

1 - TepMOMeTp TCK; 2 - ueõuuü TeMO

npoeoõ TOIlU/UltOU 0,1 MM; 3 - no tcpu
TUe U3 nepscaeetoiueii CTMU TOIlU/UltOU 

0,2 MM, 4 - cteutca 2e.flUe8020 cocyõa U3 

uepscaeetoiueú CTMU TOIlU/UltOU 2 MM. 

f 2 3 

W.J~
 
. 4 

11. 
J;
 



ult 7 ? (1) 7 

Puc. 14. KOHCTpY1<:14UR 1<:penlleHUR TCK 
e ceflUeeOM Tpy60npoeooe: 1 - TepMOMeTp 
TCK, 2 - U3MepUTeAbHbie npoeooa (C1<:PYT'

4 1<:a 2 MFTt1J..O,O 7), 3- 3a/i4UTHbIU 'leXOJI, 
4 OOHbIUL1<:O C ebleOOIlMU, 5 Ha1<:UOHaJl

5 cau1<:a, 6 - ULTY14ep, 7 - Tpy6a. 

3- 10.3AKnlOt lEHHE 

2 no CBOHM napaMeTpaM ~3HCTOPbI 
Tun~l TBD B KaqecTBe KpIJOreHHbIK 
TepMoMeYpoB BnOJIHe YAOSJI(nBOpIlIOT 
Tpe60saHHIIM T(!XHHqecKOI'O 3KcnepH
MeHTa Ha KpHoreHHbIX YCTaHOBKaX 
B UIHPOKOM HHTepBaJIe TeMnepaTYP1 --

-
2 + 450 IC. Up" npaaMhtlOM npHMe
HeHuH OHH AaIOT T01lH0CTh HiiMepeHHII 
TeMnepaTyphI He xY:>Ke 1%. DHH nOJIY
qHJ1H MaCCOBoe npHMeHeHHe Ha Bcex 
KpHOreHHbIX YCTaHOBKaX OURM H BO 
MHorHX OpraHH3a.nHIIX CCCP. 
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)J;au:KOB B.M., ileTpoBa n.B., QaHHeBa r.il. P8-87-604 
KpHOreHHbIe TepMoMeYphI Ha <>CHOBe proHCTOPOB 
THna TBO H HK npHMeueHHe 

B ny6JIHKau:HH npeACTaBJIeHbI proYJIhTaThI HCCJ1e,r(OBaHIDI xa
paKTepHCTHK KpHOreHHldX TepMOMeTpOB Ha OCROBe proHCTOPOB 
THna TBO-O,125 (RH 1 KOM) _ ilpH TeMnepaTYpe 4,2 K: nOBToplle
MOCTb nOKa3aHHH B TeqeHHe 7 JIeT He XY/Ke - 0,015 K (-0,4%); 
~CTBHTeJIbHOCTh HeKoTopblX 3K3eMnJIRpoB OT 570 OM/K AO 
1600 OM/K; 1l0rpeDlHOCTI> noKa3auHH B MarHHTHOM nOJIe 6 T.Jl< 
< 1%; norpew~oCTh nOX83lUlHH nocne o6nyqeHml 6bICTpbIMH Hempo
Ha.-.m nOTOKOM lQ17 H/CM2< 1%; TennoeMlCOCTI> -1,3.10..... 4 JJ;iK/r- K; 
TefiJIQSaR HHepUHR -1 Me. nPHB8,IleHbIHeKOTOpbIe atn'epnOJIJlllHOH
Hble 4K>PMYJIblH AlIHbI peI(Ol4eHAaItlJHnonpHJw!~eHPJKpHOreH1lblX 
Tep~Ol'deYpoB B Y¢raBOBKU. ' 

. Pa60Ta abinQJlRetm B ns,60paTopHB ~blCOlCHX ~H(lprd OH.fJH. 

C006walHe O~ro _C',I'II'J'yft G8J*1q JI~.OIIaJIHt..Jly6Ha 19,,. 

ileneBO,l1. O.C.BHHOrD8JlOBOH 

Datskov V.I., Petrova L.V., Tsvineva G.P. PS-87-604 
Cryogenic The:nnometers Based on TWO Type 
Resistors and Their Application 

Results of a study of the characteristics of cryugenic thermome
ters based on TWO.Q.125 resistors (R IF 1 kObm) are presented. 
At a temperature of 4.2 K the repetition of values during 7 years 
is no worse than 0.015 K ! -0,4%), the sensitivity of some samples 
is from 5700 /K. to 1600 0 IK. the error in a magnetic field of 6 T 
is < 1%, the error after the radiation by 1017 H/cm 2 fast neutrons 
is < 1%, the beat capacity is -1- 3 .10-4 J/g.K, and the the:nnal 
inertia is - 1 ms. Some interpolation formulae are presented.Recom
mendations on the application of the cryogenic the:nnometers in 
setups are given. 

The investigation has been perfo:nned at the Laboratory of High 
Energies, JINR. 
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