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AHHoTanus. PaccmMaTpuBaroTcs JBa HOBBIX METOJIa M3MEPEHHS TEIIONPOBOTHOCTH TBEPABIX TEI, Oa3upyIOIIye-
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3Ha4YCHNE W3MEPSIEeMOro napamerpa. B MmpencTaBIeHHBIX METOIaX MaKCHUMAIBHO CHIKEHO BIMSHHE TPAIUIIMOHHBIX He-
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BBene}me. HpeI[CTaBJ'IeHI)I JABa U3 YCTBIPEX HOBLIX MEPCICKTUBHBIX METOJ0B U3MCPCHUS TCII-
JIOIPOBOJHOCTH TBEPABIX TCII, p33pa60TaHHBIX aBTOpaMu HaCTOHHIGﬁ CTaTbu B LECIAX 3HAYUTCIIBHO-
T'O HOBBIMICHUA TOYHOCTH C OAHOBPEMCHHBIM PACHIMPCHUEM TWHAMHUYCCKUX JUAIIA30HOB IO U3MC-
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psemoii Benuuune [1—4]. [Ipu pa3paboTke METOMOB ObUIH YYTEHBI OIBIT U JTOCTHXCHHUS HAYKU B
JAaHHOM 00JIaCTH M3MEPEHUI, KOTOpbIe HanboJIee MOTHO MPpeACTaBIeHBI B padotax [5—10].

IlepBblii MeToaq — abcomOTHBIN MeToa nuddepeHITnaTbHO-CKaHUPYIOMIEH TEIJIOBOW KOH-
nykroMmetrpud [1]. [IpennoxxkeHHbIi MeTOA, TpeaHa3HAYEHHbBIN 111 OAHOBPEMEHHOTO U3MEPEHUS Te-
IUIONPOBOAHOCTH JBYX Pa3HOPOAHBIX TBEPIBIX TEJN, SIBISIETCA CTAllMOHAPHBIM aOCOJIOTHBIM METO-
JIOM ¥ He TpeOyeT HaJW4Hs 3TAJIOHHOro 00paslia, TEeIIONPOBOJIHOCTh KOTOPOTO 3apaHee U TOYHO
U3BECTHA.

CymHocTh MeToJa nosicHgaeTcst puc. 1, 2: Ha puc.l mpeAcTaBiieHa TEIUIOBas cXeMma HU3MEepH-
TEJIbHOW SIYEMKH, peaTu3yrollieil MEeTod, Ha PUC. 2 — MPUMEP PaCUECTHOM 3aBUCHUMOCTH Pa3HOCTH
MOIIHOCTEW BHEIIHUX HCTOYHHUKOB TEIUIOTHI OT COOTHOILIEHUS TOJLIMH 00pa3oB, KOTOpas UCIOJIb-
3yeTcs JUIsl ONpeIelieHUs] ONTUMAaJIbHBIX pa3MepoB 00pa3IoB.
I 151
_______ s
I ] AT

AP,Br [
100

0 0,2 0,4 0,6 0,8 1 Kk
Puc. 2

N3mepurtenbHas sueiika (cM. puc. 1) comepxut: I, 2 — uccaeayembie oOpasibl, 3 — BHYT-
PEHHUH CTOK TEIUIOTHI, 4, 5 — BHEIIHUE UCTOYHUKH TEIJIOTHI.

B Teopernueckyio OCHOBY METO/1a TIOJIOKEHA KpaeBasi 3ajadya TeTUIONMPOBOIHOCTH ISl TETLIO-
oOMeHa JBYX COINPHUKACAIONIUXCS TEJ MO 3aKOHY TEIUIONPOBOTHOCTH Dypbe ¢ TpaHUYHBIMH YCJIO-
BUSIMU 4-TO poAa B OAHOMEPHOUN MOCTAHOBKE:

— ypaBHEHHE TEIJIOMPOBOAHOCTH ISl KAXKIOTO U3 TEI:

(112_7”1%;42:_%2%; (1)
ox ox

— TpaHUYHBIE YCIOBUA 4-TO pojaa B INIOCKOCTH COMPHKOCHOBEHHUS OOPa3IlOB ¢ BHYTPEHHUM
CTOKOM TEILIOTHI:

h=T,=Ty;
2
3 on @
Oox Oox

re A, A, — TEIUIONPOBOAHOCTH 00pa3IoB /, 2 cOOTBETCTBEHHO; 1, 7> — CpeIHETIOBEPXHOCTHBIC
Temreparypsl 00pa3uoB /, 2 B IUIOCKOCTH CONPUKOCHOBEHHUS ¢ BHYTPEHHHM CTOKOM TEIUIOTHI 3;
T5 — cpenHENOBEPXHOCTHAs TeMIIEpaTypa B IUIOCKOCTH CONPHUKOCHOBEHHUS OOpasloB; qi, 2 —
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CTAIlMOHAPHBINA TETUIOBOW MOTOK B o0Opasmax /, 2 COOTBETCTBEHHO; X — KOOPJWHATA BAOJb TOJIIIH-
HBI 00pa3IIoB.
VYpaBuenus (1), BeIpaxkeHHBIC Y€pe3 TEIIOBBIC TPOBOIUMOCTH 00pa3IOB, UMEIOT BU/T

0 =(P—B)/S=0,AT;/S;
q =(P4 —Ps)/S:GzATz/Sa

rae Ps, P4 — MOIIHOCTH BHENIHHUX HMCTOYHHMKOB TEIIOTHI 5, 4 COOTBETCTBEHHO; P3 — MOIIHOCTH
BHYTPEHHETO CTOKA TEIUIOTHI 3; 61=A1S/h — TemmoBas mpoBOIUMOCTh 00pasna /; 6,=AyS/hy — Tte-
IJI0Basi MMPOBOJIMMOCTE 00pasia 2; S — IJIomaap MmonepeyHoro ceuenus: oopasmuos /1, 2; hy, hy —
TOJIIIIUHBI 00pa31oB /, 2 COOTBETCTBEHHO (TIPHU 3TOM NMPUHUMAETCS, 4TO hy=k h, T k| — TIOCTOSIH-
HbI kKodpdunment); AT; u AT, — cTalMOHAPHBIN Mepenaj TeMIepaTypsl Ha oopasnax / u 2 coot-
BETCTBCHHO.

["abapuTHbIe pazMepbl 00pa3ioB /, 2 BEIOMPAIOTCS MPEABAPUTEIHHO HA OCHOBE JBYX CIICIYIO-
X TpeOOBAHU:

— Pa3HOCTh MOUIHOCTEW BHEIIHUX UCTOYHUKOB TEIUIOTHI J, 4, TP KOTOPOU JOCTUTAETCA pa-
BEHCTBO CTallMOHAPHBIX TMEPENajoB TEMIIEpaTyphl Ha oOpaszmax [/, 2, AOKHA OBITh JOCTATOYHOU
JUTSl €€ TOYHOTO U3MEPEHU,

— CTaIMOHAPHBIE Meperabl TeMIepaTypbl Ha obpasmnax /, 2, JOCTUraeMble MPU PABEHCTBE
MOIIIHOCTEH BHENTHUX HMCTOYHUKOB TEIUIOTHI, TOJDKHBI OBITh COM3MEPHUMBI U IOCTATOYHBI JJIsI TOY-
HOTO U3MEPEHHMS, HO HE JIOJDKHBI MIPEBBINIATh HEKOETO 3aJaHHOTO 3HAYCHHSI, KOTOPOE OTPEIEIAETCS
WHIWBHUIYAJIbHO; TI0JT HEKUM 3aJIaHHBIM 3HAYCHUEM Teperajia TeMIepaTypbl IOHUMAETCS TaKOH T1e-
pemnaj, B mpejenax KOToporo GakTHUeCKH MPOUCXOIUT OCPEAHCHUE U3MEPSIEMbIX 3HAUEHUN TETUIO-
MIPOBOJHOCTEM.

JIns1 BBIMIOJTHEHUS JTaHHBIX TPeOOBAaHWUN HCIIONB3YIOT MPEABAPHUTEIBHO MOJIy4aeMble pacuer-
HbIC 3aBUCUMOCTH PAa3HOCTH MOITHOCTEH BHEIIHUX WCTOYHUKOB 5, 4 OT COOTHOIIICHHSI TOJIIHH 00-
pas3uoB /, 2, Kak 3TO MOKa3aHOo Ha puC. 2.

Merton peanu3yeTcs B IBa dTara Ha OCHOBE CUCTEMbI YpaBHEHUH U3MEPCHHUS:

( A 34(1)) I kA7)
M:AT(I)S(k _N);N:T(lz);xzzml;klzhz/hl. 4)
1 1 2
BriBog ypaBHenuii (4) moapoOHO mpeacTasiieH B padote [1], moaToMy 31eCh HE IPUBOIUTCS.
Ha nepsom smane BBINOJHSIOT KOMIapupoBaHHe 0o0pa3loB /, 2 MO MOUIHOCTU COOTBETCT-
BYIOIIIUX UM BHEIIHMX MCTOYHHUKOB TETUIOTHI J, 4. J{7s1 3TOro npu 3aJaHHON HEM3MEHHOW W CTabu-
JU3UPOBAHHON BO BPEMEHHM MOIIHOCTH P3 BHYTPEHHETO CTOKa TEIUIOTHl 3 MyTeM peryaupoBaHUs
MOIIHOCTEH BHEUIHUX MCTOUYHUKOB TEIUIOTHI J, 4 TOCTUraloT 3aJJaHHOIO PABEHCTBA CTAI[MOHAPHBIX
nepenanoB Temmeparypbl AT ' D=AT," Ha obOpasmax / u 2 cooTBeTcTBeHHO. [Ipn moctmxeHuun pa-
BEHCTBA MEPENa0B U3MEPAIOT CTAI[MOHAPHBIE Mepenaabl Temnepatypbl AT {O=AT," 1 coorserer-
BYIOIIHE MM MOIIHOCTH BHeIHHX ncrounnkos ternots Ps') u Py, Jlanee Bbraucisior pasHocTh
YKa3aHHBIX MOITHOCTEH, KOTOpas, COTJIACHO cucteMme ypaBHeHuH (3), (4), cBsi3aHa ¢ HICKOMBIMH TeTI-
JIOTIPOBOJHOCTSIMU CJIETYIOIIUM COOTHOIIEHUEM:

€)

arVs
A=Y === (ki ). 5)

Ha emopom smane BBHINONHAIOT KOMIIapUpOBaHHE 00pa3uoB /, 2 MO CTallMOHAPHBIM Iepera-
JaM TeMmIepaTypsl Ha HUX. [ 3TOro npu 3agaHHOM HEM3MEHHON M CTaOMJIM3MPOBAHHOM MOIIHO-
CTH P3 BHYTPEHHETO CTOKA TEIUIOTHI 3, KOTOpasl MCIOIb30BAJIaCh HAa IIEPBOM JTalle, 3aal0T PaBHbIE
MOIIIHOCTH BHEIIHUX MCTOYHUKOB TEILIOTHI, HAIIPUMED, IPUPABHUBAIOT UX K MOIIHOCTU OJHOTO U3
BHEIIHUX MCTOYHUKOB, YCTAHOBJICHHOM Ha IIEPBOM HTAalle U3MEPEHMI, K IIPUMEPY MOILIHOCTH Ps
BHEIITHET0 UCTOYHMKA 5. TakuM 00pazom, MOTydaroT paBeHCTBO MOIITHOCTEH P5(2)=P4(2)=P5(1). Hanee
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M3MEPSAIOT JOCTUTHYTBIA CTAIlMOHAPHBIN Tepenan temnepatypbl AT \® Ha oOpasie / u cranroHap-
Hblil neperay Temmeparypst AT>® Ha o6pasue 2. VI3 cucreMsl ypaBHeHHH (3), (4) BRIPaXaOT pas-
HOCTb MOIIHOCTEI BHEIIHUX MCTOYHUKOB TEIUIOTHI J, 4 U MPUPABHUBAIOT €€ HYJIIO (TaK KaK MOIIHO-
CTH OJMHAKOBBIE), B pe3yJbTaTe Yero MoyydyaroT ypaBHEHHE sl pacueTa COOTHOIICHUS TEIUIONpo-
BOIHOCTENA \o/Aq:

A, kAT

WA ©

1 AT,

3aTreM COBMECTHO pemiaroT ypaBHEHUs (6), (5) OTHOCHUTENBHO TEIIONPOBOTHOCTH A oOpa3na /,
MocJie HAXOAST TEIUIONPOBOIHOCTH A, oOpasia 2.

IIpumep peanm3anuu nepBoro meronaa. [lycts, Hampumep, TpeOyeTcss U3MEPUTh APUOPU
HEU3BECTHBIC TEIJIOMPOBOIHOCTH 00pa3iia u3 amroMUHUS (00pasen / ¢ TEIIONPOBOMAHOCTHIO Aj) U
oOpa3siia u3 cranu (obpaser 2 ¢ TEIUIONPOBOAHOCTRIO Ay). OXKUAaeMo, YTO 3HAUCHUS YKa3aHHBIX Te-
IUIONPOBOJAHOCTEN CYILIECTBEHHO PA3JIMYaIOTCs — TEMJIONPOBOJIHOCTh ATIOMHHHUS BBIIIE TEILIONPO-
BOJIHOCTH CTaJIH: A;>A,. OOpasiibl BHIIOIHEHBI B (JOpME MapasiesIenune 0B ¢ OIMHAKOBBIMHU pa3Me-
paMu MOTMEPEYHOT0 CEYCHHsI, HO C Pa3HOUM TONMIMUHON A. DOPMUPYIOT U3MEPUTENHHYIO SUEHKY 110
cxeMme, Kak nmoka3aHo Ha puc. 1. [Ipu 3ToM mpeaBapuTeNbHO ONPEAETSIOT ONTHMAIbHbBIE pa3MephbI
00pa3uoB /, 2, [jsl 4ero BBIMOJHAIOT PAcYeT 3aBUCUMOCTEH Pa3HOCTH AJIEKTPHUECKUX MOITHOCTEH
AP=P5(1)—P4(1) ot xkodpduruenta k;=h,/h; B nuanazone 0<k;<1,0. Bug ganHOW 3aBUCHUMOCTH IS
paccMaTpuBaeMoro npuMepa npeAcTaBieH Ha puc. 2. [{ng pacueTra UCMONB3YIOT cOOTHOIIEHHE (5) ¢
0’KU/Ia€MBIMU 3HAYCHUSMHU TEIUIONPOBOAHOCTEN A U Ay. [IpH 3TOM, HanpuMep, 3aJar0T CIeAYIOLIUe
UCXO/IHbIE PACUETHBIC JaHHBIE:

— pasmMepsl obpaszua /: 7=20 mm — tonumna, D1=40 mm — mmpuna, L,=40 MM — JuinHa,
S 1=D1L1=0,04'0,04=l,6'10_3 M’ — IUIOLIAIb MIOIIEPEYHOI0 CEUCHUS;

— CTALMOHAPHBIN 3aJJaHHBIN nIepenan TeMieparypbl AT D=10K;

— 0XHJIaeMO€ 3HaUEHUE TEIIonpoBogHOCTH 0Opasua / — A=200 Bt/(m-K);

— 0XHJIaeMO€ 3HaUEHUE TEIIONMPOBOIHOCTH 0Opasna 2 — A,~35 B1/(MK);

— 0’KHJIaeMO€ COOTHOIIIEHUE TeTUTIOMPOBOIHOCTEH N=A,/A1=~0,175.

B pesynbTare pacyera o COOTHOMIEHHIO (5) MOTyYaOT 3aBUCUMOCTH (CM. pHC.2), U3 KOTOPOH
BBIOMPAIOT 3HAYCHUE K1, TP KOTOPOM PAa3HOCTh MOIIHOCTEH AP OyleT A0CTaTOYHOMU i €€ TOYHO-
T'0 U3MEPEHUs, ¥ TIPU 3TOM CTAI[MOHAPHBIE MEPEMaabl TEMIIEpaTypbl Ha obpa3nax /, 2, TocTUraeMble
IpU PABEHCTBE MOIIHOCTEH BHEIIHUX WCTOYHHMKOB TEIUIOTHI, OyJIyT COM3MEpUMBI (B Mpeaenaax ofl-
HOTO TMOPSAJKA) M JIOCTaTOYHBI /U UX TOYHOTO U3MEPEHUs, HO He OyAyT MpeBBIIIaTh HEKOTOPOTO
3aJaHHOTO 3HAUCHHUS.

Crnenyer 3aMeTUTh, YTO JAMAIa30H BBHIOMPAEMbIX 3HAYEHUH k| JOCTaTOYHO IIMPOK, TJIaBHOE
TpeGoBaHUE MPHU BBIOOPE KOHKPETHOTO 3HAUYEHUS k| — pa3HOCTh MOILTHOCTEeH AP oKHA OBITH J10C-
TATOYHOMH JUIs € TOUHOTO U3MEPEHUSI.

Hanpumep, 13 noiydeHHON 3aBHCUMOCTH (CM. pHUC. 2) BBIOMpaIOT 3HaueHHE Kod(p(duIueHTa
k1=0,35. DToMy 3HAYEHHUIO k| COOTBETCTBYET pa3sHOCTh MolHocTed AP ~30 BT, uTo BmoyiHE 10CTa-
TOYHO JJISi €€ TOYHOro u3MepeHus. Js monydeHusi pacyeTHOTO COOTHOUICHHUS ISl OXKHJIAeMOIo
3HA4YCHMA liepernaja remueparypsl A7 ,@ HCIOJIB3YIOT ypaBHeHuUE (6), B KOTOPOM NPUHUMAIOT pa-
BEHCTBO IIepenaoB TemMneparypsl AT D=A1D (8 paccMarpuBaeMoM npumepe AT 1 D=AT,V=10 K):

@) _ kAT 03510
2 N 35/200

[TonydyeHHOE 3HAaYEHHE CTAllMOHAPHOIrO Tepenana temnepatypbl AT ,P=20 K COU3MEPUMO CO
CTallMOHAPHBIM TEepenaaoM Temieparypbl AT \M=10 K na oOpaste /, 4TO COOTBETCTBYET CHOpMY-
JUPOBAHHOMY BhIIIE TpeboBaHmio. Vicxons u3 BeIOpaHHOTO 3HAaUeHUs KO3 duIMeHTa k; ¢ yueTom
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cooTHomeHu# (4) 3amaroT pazmepsl oopaszua 2: h=k h1=0,3520=7 mm — tommmHa, D,=40 MM —
mupuHa, L,=40 mm — nnuHa, $>=D»1,=0,040,04=1 ,6'1073 M — MJI0IIAb TONEPEYHOTO CEUEHHUS.

Heo6xoaumMo OTMETHTh, YTO Ha MPAKTUKE MHOTJA HE MPECTABISAETCS BO3MOXKHBIM OIEHUTH
JaXKe OXKUIAEMbIe 3HAUCHMsI TETIONMPOBOIHOCTEH. B maHHO# cuTyaluu MMEIOTCS JBa BapHaHTa pe-
IICHUST TPOOJIEMBI:

— TIEPBBIA BapUAHT — OIICHUTH 3HAYCHHSI TEIUIONPOBOAHOCTEH 00Pa3II0B IKCIIEPUMEHTAIBHO
OJIHMM M3 HanboJjiee MPOCTHIX U3BECTHBIX METOJIOB, IIPH I3TOM HE TpedyeTcss 0coO0H TOYHOCTH U3-
MEpEHUH, TTOCJIC Yero pacCYuTaTh HEOOXOAMMYIO TOJIIIMHY 00pa3IoB M peaTnu30BaTh MpeiaracMbli
METO/;

— BTOpPOH BapWaHT — BBIMOJHUTH MPEIBAPUTEIBHBIN IKCIIEPUMEHT COTJIACHO IPEICTABIICH-
HOMY METOy, IIPH ATOM B35Th 00pa3Ilbl OJWHAKOBOW TOJIIMHBI, ITOCJIE YEro, UCXOMAsl U3 IKCIEPH-
MEHTAJIbHBIX JJAHHBIX, CKOPPEKTUPOBATH Pa3Mephl 00Pa3II0B /10 HYKHBIX TOJIIHMH, IIPU KOTOPBIX OY-
IyT obecriedueHbl TpeOyeMble 3HAUCHHS pa3HOCTH MOITHOCTEH M MeperaioB TeMIIEpaTyphl.

[Tocne onpenenenus HEOOXOAMMOM TOJIIMHBI 00PA3IIOB W3TOTABIMBAIOT o0Opasibl /, 2 U co-
OMpPaOT U3MEPUTENBHYIO SYEHKY, KaK MOKa3aHo Ha puc. 1. 3arem, coriacHO MEPBOMY ATaIly, BbI-
MOJTHSIIOT KOMITApUPOBaHUE 00pa3iioB 2 U / 110 MOIIHOCTH COOTBETCTBYIOIIUX UM BHEIIHUX MCTOY-
HUKOB TEIUIOTHI 4, 5, YKa3aHHBIC MOIIHOCTH M3MEPSIOT. B pe3ynbTaTe moay4yaroT 3HaYeHUs, HapH-
Mmep, P5(1)=45,4 Bt un P4(1)=14,8 BT, npu KOTOpBIX AOCTUTAIOTCS OJIUHAKOBBIE CTAllMOHAPHBIE Mepe-
najpl Temneparypbl AT ' W=AT,@=10 K. 3arem, coracuo BTOPOMY 3Tally, BBIMOJHIIOT KOMIapUpo-
BaHHMe 00pasnoB 2 U / MO UX CTAIlMOHAPHBIM TNEpenagaaM TeMIIepaTyphl, KOTOPhIE TAaK)KE H3MEPSIOT.
B pesynbprare nonaydaroT U3MEpEHHbIE 3HAUEHUs, Hanpumep, AT ®=10 K u AT,®=20.8 K, KOTOpBIE
COOTBETCTBYIOT PAaBEHCTBY MOIIHOCTEU P5(2)=P4(2)=P5(1). Jlanee BBIMOJHAIOT pacdyeT UCKOMBIX Tel-
JIOTIPOBOJHOCTEM, JIJIS1 4Y€TO MCIOJB3YIOT CUCTEMY YpaBHEHUH (4):

1 1
(1’5()—1’4())/11_ (45,4-14,8)0,02
ATYS (k ~N) 10-1,6:107(0,35-0,1683)

7\,1:

b

2
kAT 0,35.10
ATZ(z) 20,8
Ay = NA; =0,1683-210,5=35,4,
kl :hZ/hl = 0,35

TakuM 00pa3oM, COTTACHO MPEATIOKEHHOMY METOY U3MEPEHBI CIEAYIONINE 3HAYCHHSI TETUIO-
MPOBOJAHOCTEH: TETIONPOBOAHOCTH CTall — Ay=35,4 BT/(M-K), TermonpoBogHOCTh aTFOMUHUS —
M=210 Bt/(m-K).

Metoa TO3BOJISIET OJHOBPEMEHHO M3MEPSTH TEIIONPOBOMHOCTh Cpa3y ABYX Pa3lIUYHBIX I10
TeII0(U3UIECKUM CBOWCTBAM OOpa3IoB, T.e. OOCCIEYMBACT OMEPANMIO0 KOHIYKTOMETPUUYECKOTO
CKaHUPOBAHMS, YTO BBITOJIHO U CYIIIECTBEHHO OTJIMYAET €r0 OT U3BECTHBIX METOJIOB.

OneHka MOrpemHOCTH MePBOro MeroAa. Haumydmyo AOCTHIKUMYIO OTHOCHUTEIBHYIO TO-

IPEUIHOCTh U3MEPEHUSI TEMIONPOBOAHOCTH OA, HOMUHAJIBLHO 00ECIIEUNBAEMYIO MPENTIOKEHHBIM Me-
TOJIOM, B 00I1IeM BUJIE OLIEHUBAIOT MO COOTHOIICHUIO

N ~0,17;

51 = (5135(1))2 +(5B4(1) )2 +5° (ATI(I))+82 (ATI(Z))HSZ (ATZ(Z))+82S+82h 1/2, %

rZie 0 — CHUMBOJI, 03HAYAIONINI OTHOCHTEIBHYIO IMTOTPEITHOCTh H3MEPEHHsI (PU3HUECKON BETMUMHBI.
OCHOBHOI1 BKJIaJl B TIOTPEIIHOCTh BHOCUT M3MEpPEHHE Tepenana TeMIeparypsl Ha odpasiax,
OCTaJIbHBIC COCTABJISIFOINNE — TIOTPEITHOCTH U3MEPEHUs DIIEKTPUYECKOW MOITHOCTH U Pa3MEpOB
00pasoB — MpPeHEOPEeKUMO Mabl (HE MEHee YeM Ha TMOPSI0K MEHBIIE MOTPEITHOCTH U3MEPEHUS
Temreparypsl). B HacTosiiee BpeMsi OTHOCHTENBbHAS JIOCTUTHYTas IOTPENIHOCTh JaHHBIX HapameT-
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POB COCTaBIIsIET 8PsV=88~8h~5107=0,005 %. C YUETOM 3TOro cooTHoleHue (7) npeodpazyercs K
BUTY
SA=(382(AT, V)12 (®)
[TorpemHocTh U3MEpPEHUS Mepenaaa TeMIepaTypbl OMpeneisieTcsl OTHOCUTENbHOM MOTrpeIHo-
CThI0O HOMUHAJIBHBIX CTATHUECKHUX XaPAKTEPUCTUK HCIOIb3YEMbIX KOHTAKTHBIX TEPMOIpPEeoOpazoBa-
teneid. Tak, HarpuMep, Ui MJIATHHOBBIX TEPMOMETPOB COMPOTUBIICHUS 1-T0 pa3psa paclIupeHHas
abcomotHas HeonpeneneHHOCTh Tipu 0 °C cocraBnser A1=0,002 K. Jlns mpumepa 3amaaum 3Hade-
HUS u3MepsieMbIx nepenanoB Temmeparypbl AT=AT=10 K. Jonyctum, 4TO Ka)XIblil U3 NEpenagoB
TEMIEPATyphl U3MEPSETCS C MOMOLIBIO ABYX TEPMOMETPOB comnpoTHBieHUsA. C y4eToM 3TOro cooT-
HotieHue (8) TpaHncHopMUpPyeTCs K BUIY

12
5 ~ (657 (T))l/ " | 652 (ﬂj :
AT

rne O(7)=A;/AT — oTHOCHUTENIbHAS OTPEIIHOCTh U3MEPEHUS TEMIIEPATyphl TOBEPXHOCTH 00Pa3LIOB;
JU1st TpUHATHIX MexoaHbIX AaHHbIX A1=0,002 K, AT=AT=10 K nonyuaem 57&5'10420,05 %.

Be3ycnoBHO, Mpu KOHKPETHOW peanu3aluu MeTona (akTHYecKasl MOTrpelIHOCTh OyeT Bceraa
BBIIIIE MTPUBEJCHHOMN OLICHKH M B KaXXJIOM OTACIHHOM Cydae JOJDKHA ONMPEAESAThCS MHINBUAYab-
HO B 3aBUCHUMOCTH OT Kau€CTBAa UCIOJIHEHMSI UCIIOJIb3YyEMOT'0 YCTPOICTBA.

Bropoii MeTox — OTHOCUTEIBHBIN METOJ U3MEPEHHUSI TEIJIONMPOBOAHOCTH [2] SIBISIETCS 4acT-
HBIM CIIy4aeM IepBOro METOJa W MpeAHa3HavyeH A TudepeHnaabHO-CKaHUPYIOIed KOHIyKTO-
METpHH, T.€. U1 U3MEPEHUH TEIIONPOBOIHOCTH TBEPABIX TEJ MyTEM UX KOMIIAPUPOBAHUS C MEPOH,
TEIUIONPOBOAHOCTh KOTOPOM 3apaHee TOYHO H3BECTHA. METOJ OpPUEHTHPOBAH HAa NPUMEHEHUE B
METPOJIOTHH ¥ MOKET OBITh MCIOJIB30BAaH B TOCYAAPCTBEHHON MOBEPOYHOI CXeMe CPEeJCTB U3Mepe-
HUI TEIIONPOBOIHOCTH TBEPBIX TEIN.

Ha3nauenue panHoro meroga — oOECIEYeHHE BO3MOYKHOCTH KOMIIAPUPOBAHMS TEILUIONPO-
BOJHOCTEH JIByX MaTepUajoB ¢ BBICOKON TOYHOCTBIO U B IIMPOKOM JIMHAMUYECKOM JUaIa30He.

CymHocTh MeTO/1a MOSCHAETCA pHUC. 3, HA KOTOPOM NPEJCTAaBJI€HAa NPUHLMUINAIbHAS CXeMa
M3MEPEHUH, OCYLLECTBISIEMBIX IPH KOMIIAPUPOBAHUU TEIMJIONPOBOJHOCTEH MCCIEAYEMOIO M 3Ta-
JIOHHOTO 00pasmoB: / — 3TaJIOHHBIN 00pa3zel, 2 — HUCCleAyeMblil 00pasel], 3 — OXJIAXKIaeMOe OC-
HOBaHUE, 4, 5 —HarpeBaTeIbHbIC dJIEMEHTHI, 6, 7 — TEIJIOU30JIALUOHHbIEC MJIACTUHBI; CTPEIKAMH
MOKA3aHO HaIpaBJIeHHE TEIIOBOIO MOTOKA Yepe3 00pasibl /, 2 ¥ B OXJIaXKAaeMOM OCHOBAHUU 3.

AT*

Puc. 3

[Ipu KoMITapupoBaHUH TEIUIONPOBOTHOCTEN HCIIONB3YIOT JBa IJIOCKUX oOpasua /, 2 ¢ ujicH-
TUYHBIMU Ta0apUTHBIMU pa3MepaMu U 3aJlaHHOM (opMoOii, HarpuMep JBa MUIMHJIpA WK JBa Mapai-
nenenunena. Ilpu 3ToM TemIoONpoBOIHOCTH ATAIOHHOTO 00pa3ua /, Uil Mepbl TEIJIONPOBOIHOCTH,
M3BECTHA C BBICOKOU (3TaIOHHOM) TOYHOCTHIO, a TEIUIONPOBOJIHOCTh HCCIEAyeMOro odpasia 2 ar-
puopu HeusBecTHa. J[aHHbIe 00pa3lbl yCTAaHABIMBAIOT Ha OXJIAXKIAEMOE OCHOBAHME 3 C JBYX €ro
MPOTUBOMOJIOKHBIX CTOPOH, @ Ha BHEIIHUX IJIOCKOCTAX 00pa3lioB yCTaHABIMBAIOT HAarpeBaTeIbHbIE
3JIEMEHTHI 4 U 5 COOTBETCTBEHHO.
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HarpeBaTenbHbIe 371€eMEHTHI 4, 5 PECTABIAIOT COOO0H TUTACTUHBI C BCTPOCHHBIMH B HUX JJICK-
TPUYECKUMH HarpeBaTeasiMu. OXJ1akJaeMoe OCHOBAHME 3 W HarpeBaTelIbHbIE AJIEMEHTHI 4, 5 BBI-
MOJIHSAIOT U3 BHICOKOTEIJIONPOBOJHOTO MaTepuaa, Halpumep U3 MeIu, 4To HeoOXoaumo s obec-
nevyeHus Haubosiee pPaBHOMEPHOTO TEMIIEPATYPHOTO TMOJIi B HApPYKHBIX IUIOCKOCTSX 0OpaslioB.
Kpome Toro, HapyKHbIe 4acTH Ka)KJOTO M3 HAarpeBaTeIbHBIX 2JIEMEHTOB 4, 5, HE CONMpPHUKACAIOIINECS
¢ oOpasiamu, HaWIydIIuM 00pa3oM TEIUIOM30JIUPYIOT OT OKPY)KAIOIIEH Cpe/bl ¢ MOMOIIBIO TEII0-
M3OJISIIIUOHHBIX IUIACTHH 6, 7. DTO HEOOXOJUMO ISl TOTO, YTOOBI BCS BbIAEISAIOUIAsICS B HarpeBa-
TEJTLHOM JJIEMEHTE JJIEKTPUUYECKasi MOITHOCTh 0€3 Kakux-JIM00 MOoTeph IepeaaBanach K oOpasiry.
[Tpu 3TOM CBOJAT K MUHUMYMY KOHTaKTHOE TEIJIOBOE COMPOTHUBIICHUE MEX Ay oOpa3iamu /, 2 U ox-
JaXJAIOUMM OCHOBaHHeM 3, MKy oOpa3uamu /, 2 U COOTBETCTBYIOUIMMH MM HarpeBaTeIbHbIMU
dJIEMEHTaMH 4, 5.

Takum 00pa3oM, B pe3yibTaTe BBIMOJIHEHMsI yKa3aHHBIX omnepauuil GopMupyeTcs U3MepH-
TelbHasl A4Yeiika JJIs KOMIIapUpOBaHUs TEIJIONPOBOIHOCTEN IBYX 0o0pa3ioB. Jlanee 3amaercss HEKoe
3HaYeHHUE CTAllMOHAPHOTO Mepenaa TeMieparypbl AT, KOTOPOro He0OX0UMO JOCTUYD Ha TONIIUHE
h xkaxnoro u3 obpasuos /, 2 (cm. puc. 3). [Ipu dukcupoBaHHONW CTAOMIN3UPOBAHHOW MOIIHOCTH
OXJIAXKJICHUS P MyTEM PETYJIUPOBAHUS AIEKTPUUYECKUX MOIIHOCTEN Pa, Ps TOCTUTalOT OJIMHAKOBBIX
CTAIlMOHAPHBIX TepenanoB Temneparypbl AT Ha oOpasznax. B aTom ciaydae cOOTHOIIEHUS, CBSA3BI-
BaIOIME AJIEKTPUUYECKYIO MOITHOCTh HArPEeBaTEIbHOIO 3JIEMEHTA C TEIJIONPOBOJHOCTHIO COOTBETCT-
ByIOIIero o0pasia u ¢ rnepernagoM TeMIepaTypbl Ha HEM, UMEIOT CIEAYIOUINI BUI:

P, =0,AT = MSAT | h;

P, =6,AT =\,SAT / h,
rie A U Ay — TEIUIONPOBOAHOCTh 3TAJTOHHOTO U HMCCIEAYEeMOro 0OpaslloB COOTBETCTBEHHO; S —
TUTOMIA/Ib TOPILIEBOM MOBEPXHOCTHU (TUIOCKOCTH KOHTaKTa) 00pasuoB /, 2; AS/h=c| — TernoBas mpo-
BOJIMMOCTB ATAJIOHHOTO 00pa3ua 1; A»S/h=c, — TernoBas NpPOBOAMMOCTb UCCIIEyeMOro oopasua 2;
P, — snexTpuyeckas MOIIHOCTh HArpeBaTEILHOTO AJIEMEHTA 4, COCTHIKOBAHHOTO C ATAJIOHHBIM 00-
pasuom /; Ps — sneKkTpudeckas MOIIHOCTh HArpeBaTENbHOTO AJIEMEHTa J, COCTHIKOBAHHOTO C HC-
cleyeMbIM 00pasiom 2.

W3 cucremsl ypaBHeHuit (9) ciieqyeT, 4TO OTHOIICHHE TEIIONPOBOJHOCTEH 00pas3ioB A/,
IPSIMO TPOTIOPIIMOHATFHO OTHOIIEHUIO COOTBETCTBYIOIIUX WM JJIEKTPUUYECKUX MOIIHOCTEH Harpe-
BaTENbHBIX AJIEMEHTOB, T.e. Aj/Ay;=P4/Ps. OTcroia cieayer, 4To TEIUIONPOBOJIHOCTh HCCIIEIyeMOTO
o0pa3siia MOXKeT ObITh OIpe/IeeHa MO COOTHOIICHUIO

)\,2:7\,1P 5/P 4,
KOTOPOE SIBIISIETCSI YPAaBHEHHEM H3MEPCHUSL.

OueHka HeompeaeJIeHHOCTH BTOPOro mMeroaa. OIeHKa BBHIMOJHEHA AHAJIOTUYHO MEPBOMY
metony u aaet 3HadeHue 0,02 %. IlpennoxeHHblii METOA MUHUMHU3UPYET KOJIMUYECTBO HEXKETATENb-
HBIX KOHTAKTHBIX TEIUIOBBIX CONMPOTHUBIICHUH, KOJTUYECTBO MIPUMEHIEMBIX CPEICTB U3MEPEHUN TeM-
NepaTypsl, JUIUTETLHOCTh H3MEPEHUN U 00padOTKH MOTy4aeMbIX pPe3yIbTaToOB, 00ECIIEUnBAET BHICO-
KYI0 TOYHOCTh, IIPOCT B pPEaM3allid M HCIOJIb30BAHUM, YE€M BBITOJHO OTIUYAETCS OT M3BECTHBIX
METO/IOB.

3akarouenue. [IpencraBineH HOBBI aOCOMIOTHBIN MeTo AudQepeHInanbHO-CKaHUPYIOIIEH
TEIIOBOM KOHIYKTOMETPHUH, KOTOPBII 00ecieunBaeT OJHOBPEMEHHOE N3MEPEHUE TETIJIONMPOBOTHO-
CTH cpa3y JIBYX Pa3lIUYHBIX MO TEMIO(QU3NIECKIM CBOMCTBAM 0Opa3IloB, T.e. 00ECIIeYnBaAET Onepa-
U0 KOHAYKTOMETPUYECKOTO CKAaHHUPOBAHUS, YTO BHITOAHO M CYIIECTBEHHO OTIMYAET €ro OT U3-
BECTHBIX METOJIOB. B MeTo/e ucnonbs3yercst cuctemMa u3 JAByX u3MepseMbix Ten. OneHuBaemas mo-
rpemHocTh MeToaa ~0,05 %.

Pa3paboTtaH HOBBII OTHOCHUTEBHBIN METOA U3MEPEHUS TEILIONPOBOJHOCTH, KOTOPBIH MpeaHa3Ha-
yeH i auddepeHmanbHO-CKaHupyoeld KOHAYKTOMETPUU — JJISl U3MEPEHHN TETUIONPOBOTHOCTH
TBEPABIX TEN MyTeM UX KOMITAPUPOBAHUS C MEPOH TEIIONPOBOAHOCTH. METOI OPUEHTUPOBAH HA TIPH-

)
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MEHEHHE B METPOJIOTHH M MOXKET OBITh MCIOJIB30BaH B TOCYAAPCTBEHHOW MOBEPOYHOM CXEME CPEICTB
M3MEPEHUI TEIUIOMPOBOAHOCTH TBEPABIX Tel. OueHnBaemasi morpemHocTs meroaa ~0,02 %.

[IpencraBieHHbIC METOMBI, 10 MHCHHIO aBTOPOB, UMEIOT BBICOKHI MOTEHIIMAT IS pean3a-
MM ¥ MOTYT OBITh YCTIEIIHO MCIIOIB30BaHbI MPU CO3JaHUH HOBBIX BRICOKOTOYHBIX CPEACTB U3MEpE-
HUS TETUIONPOBOJHOCTH. /[aHHBIE METOABI B3aMMOPaBHONPABHBI IO MPUMEHEHHUIO M o0OecreunBae-
MOM UMHU TOYHOCTH, KAaKOH METOJI UCIIOIb30BaTh MPEIMNOYTHTEIIBHEE — ONPEEISIeT MOIb30BaTelNb ¢
y4eToM Crenu@UKN yCIOBUHN U 33/1a4 U3MEPEHUS.
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