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NPUMEHEHUE TENJIOBU3UOHHbIX METO10B
B HAY4HbIX UCCJIEAOBAHUSAX

PaCCMOTpeHbI rIpuMepPbl NCIoJIb30BaHWA TerJiIOBU3NOHHbBIX MEeTOAO0B MNpu peLleHnn Hay4Ho-nccsieoBartesibCKux 3aaa4.
lNpoaHanmanpoBaHbl HEKOTOPbLIE KJ/IIOYEBLIE MOMEHTbI U I'Ip06ﬂeMbI rpoBeaeHusl Takux UCC/Ien0BaHni B na6opaTopr/x

yCJIOBUSIX.

KnwoyeBbie ca0Ba: TEeN/10BU3NOHHbIV METOA, Hay4Hble nccriegoBaHusl.

B nocsientiee pecsituierie HaOMIOMAETCST 3HAYH-
TEJIbHBII POCT WCIOJBb30BAHUS TETLTIOBU3MOHHBIX
METO/IOB B PA3JIMYHBIX 00JIACTSX YEIOBEUECKOM Jie-
sresbrocTH. OH 00YCJIOBJIEH COBEPIIEHCTBOBA-
HUEM TeXHOJIOTUH TIPON3BO/ICTBA NH(PPAKPACHBIX
IIPUEMHUKOB U Pa3BUTHEM KOMIIbIOTEPHBIX TE€XHO-
soruii. [TosgBUIMCH TEMIOBU30PHI HOBBIX TTOKOJIE-
HUI — JIeTKue, KOMIIaKTHbIE, ¢ BBICOKMMU T1apa-
MeTpaMH ¥ COBPEMEHHBIM MPOrPaMMHbBIM 0bec-
nedenneM [1—3]. OHu co3manbl Ha OCHOBE HEOX-
JIaXK/1aeMbIX TIPUEMHUKOB — BBICOKO(OPMATHBIX
(COTHM TBICSTY UYBCTBUTEIBHBIX 3JIEMEHTOB) MUK-
PO6OIOMETPUYECKUX MATPUIL [4] — U TO3BOJISAIOT
MOJTy4aTh KaueCTBEHHYIO KapTUHY pacipeserie-
HUS TENJIOBBIX T10JIeil Ha TOBEPXHOCTU UCCIIE/LY-
eMOT0 0OBEKTA.

Opmnako ToJydyeHre Takoi KapTUHBI (TepMo-
rpaMMbl) — TOJIBKO IIE€PBbII HIar TenJI0BU3UOH-
HOTO aHan3a. YTOObI MONYYUTH JOCTOBEPHYIO
nHGOPMAIIMIO O BHYTPEHHUX IPOIleCCax, BbI3bI-
BaIOIIMX TEIJIOBBIE IOJIsI, HEOOXOIUMO YUYECTh
M0O0YHOE BJIMSIHUE OKPY/KAIOIIEN CPe/bl, OTTHU-
YecKue U PyTHe CBOWCTBA MCCIELyeMOTO 00beK-
Ta, TMPOM3BECTH KOJTWYECTBEHHBIN aHAJIN3 pac-
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npesiesieHust TeMIlepaTyp ¥ UX AUHAMUKU B TIpa-
BUJIBHO BBIOPAHHBIX TUIEP(THUIIO ) TEPMUIECKUX
00J1acTSIX M TaK jajiee, T.e. CO3/laTh UHIAMBU/LYya-
JIBHYIO JIJIST KaXKI0W KOHKPETHOH 3a/1a41 METO/IN-
KY TeTIOBU3NOHHOTO MCCIIE/IOBAHUS.

B oTpaciisix, rie TenoBU3MOHHbBIE TEXHOJIOTUN
WCITOTB3YIOTCSI OTHOCUTEBHO MIMPOKO (9HEPTroc-
GepeskeHne U BbisBIeHUe 1eGeKToB 060pyI0Ba-
HUs), YK€ CYIIeCTBYIOT pa3paboTaHHbIe U YT-
BepsK/IEHHBIE CTEIUATbHBIMUA OPTaHU3aIUsMU Me-
TOJMKH PETYJISIPHOTO TEIJIOBU3MOHHOTO 00cTe-
JIOBaHKS KOHKPETHBIX 00BbEeKTOB [5, 6], X0Ta 1
OHM TPEOYIOT MOCTOSSHHOTO OOHOBJIEHUSI U3-3a
MOSIBJIEHNST HOBBIX CTPOUTENHHBIX W U30JISTIHOH-
HBIX MaTepUaJIOB, 3alIUTHBIX TIOKPBITUI U T.1I.

B GosbimHeTBe ke 06J1acTell YesIoBeYecKoil Jiest-
TeJTbHOCTU TETJIOBU3NOHHBIN aHAIN3, YKe JT0Ka-
3aBIIHIT CBOIO HEOOXOIMMOCTD 1 9(D(HEKTUBHOCT,
e1e He TOJYYNJI MUPOKOTO PACIIPOCTPAHEHUS 1
BBI3BIBAET, B OCHOBHOM, HAyYHO-HCCJIE0BATEb-
CKU# mHTepec. ITO — MeAUIINHA (32 UCKJIIOYEeHH-
€M y’Ke UCTIONb3yeMOl B KITMHUIECKOU MMPaKTUKE
TepMorpadun MOJIOUHBIX JKeJie3), HayKa, 9KOJ0-
TS, CeJIbCKOE X035TMCTBO, KpUMUHAJIUCTUAKA U JIP.
B a1ux obsactsx paspaboTaHHBIX M YTBEPKICH-
HBIX METO/IUK MPaKTUYECKN He CYIIeCTBYET U UX
MIPUXOAMTCS CO3/IaBATh CAMOCTOSITEIBHO TT0JTh30-
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Puc. 1. Cxema sKCIIEpPUMEHTA 110 TEIJIOBU3UOHHOMY HCCJIe-
JIOBAHUIO PA30TPEBA BHICOKOYACTOTHBIM DJIEKTPOMATHUTHBIM
10JIEM MAarHUTHBIX MUKPOJUCKOB

Puc. 2. Isyuenne MmeToiaMu akTUBHOI TepMoTrpadun Hapy-

IEHWI BHYTPEHHEH CTPYKTYPBI KOMIIO3UTHBIX MATEPHAJIOB:

a — TepMorpaMma o0pasiia [0 TeII0BOro BO3AeHCTBYSL, 6 —

TepMoTpamMMa ¢ jie(heKTaMu, BBISIBIEHHBIMU B Pe3yJIBTaTe
TETJIOBOTO BO3MENCTBHS

BaTessIM TEIJIOBU3UOHHBIX cucteM. U ecau cy-
IIECTBYET HaJesKa Ha MOsBIeHUE B OyaylieM
CTaH/IAPTHBIX TEIJIOBU3MOHHBIX METO/IUK, HAIIPU-
Mep BBIABJICHUA 30H IIOA3€MHOIO TOPEHUS yTOJIb-
HBIX OTBAJIOB WJIM JMArHOCTUKU PACIIPOCTPAHEH-
HBIX 3200JI€BAHNUI, TO TIPU PEIIEHNN HECTAHIAPT-
HBIX 33/1a4 HAYYHBIX MCCJIEJ0BAHUN BOIIPOCHI O
TOM, KaK IIPaBUJIBHO M3MEPUTb paclipejiejieHue
TEIJIOBBIX TI0JIeH U U3BJIeYb U3 MTOJTYYEHHBIX Tep-
MOI'PaMM JIOCTOBEPHYIO MH(MOPMAIIHIO, BCEr/ia pu-
JleTcs pellaTb CaMOMYy 9KCIePUMEHTATOPY.

MbI HEOJTHOKPATHO MTPUMEHSIN pa3padoTaH-
HbIE TEIJIOBU3MOHHDBIE CUCTeMBI [7—9] B Hay4HO-
MCCJIeIOBATEIbCKUX 11€JISIX, B TOM 4YuCJie MeJIu-
IUHCKUX U Ouosornyecknx Hiuske Ha KOHKpeT-

HBIX [IPUMEPAX PACCMOTPEHBI HEKOTOPbIE KJIIO-
YeBble MOMEHTBI U TIPOOJIEMBI, ¢ KOTOPBIMH 4aCTO
MPUXONTCS CTATKABATHCS B TIPOIlecce poBee-
HUST TEIUIOBU3UOHHOM CHEMKHU B JTaGOPATOPHBIX
YCJIOBUSIX U IIPHU HOCJIeRyIoleM aHajau3e I0Jy-
YEHHBIX TEPMOTPAMM.

[TepBbIM IaroM OpraHU3aINH TETITIOBU3UOHHO-
TO MCCJIEIOBAHUS SIBJISIETCS] aHAJIN3 TIOCTaBJIEH-
HOI 3aj1a4u, B 3aBUCHMOCTH OT KOTOPO#i BBIOUpPa-
eTcst BUL TepMorpadgun (ITacCUBHBIN N aKTUB-
wbiii (quaamudeckuit) [10]). [laccuBraas Tepmo-
rpadusi UCTOJB3YeTCsl /ISl aHan3a OOBEKTOB,
HaXOJSANINXCSI B TEPMOJIMHAMUYECKOM paBHOBe-
CUH C OKpYy:Katonien cpefoi. /17s pereHnst Takux
3a/1a4 0OCTATOYHO MeIJIeHHOTO (1 OoJIee emeBo-
r0) OJHO3JIEMEHTHOTO TEIJIOBU30Pa C OITHUKO-
MeXaHMYeCKNM CKaHUPOBaHUEM. AKTUBHAS, TN
IMHaAMUYecKas, TepMorpadus npuMeHsieTcs st
MCCJIeTOBAHUH €CTECTBEHHO M3MEHSIONINXCS TTPO-
I[eCCOB WJIN MTPU HAPYIIIEHUH TEILIIOBOTO OalaHCa,
BBI3BAHHOTO 1leJIeHAIIPABICHHBIM BO3/I€HCTBUEM.
Jlnst Grostornyeckux 0GbEKTOB, KPOME TEILIOBbIX,
HCIIOJIb3yeTcs Takke (usnosiornyeckue, Qpusn-
yeckre uau (hapMaKoJOTHIeCKrue BO3IEHCTBUS.
Jlist TakuX 3aj1ad 3a4acTyr0 HEOOXOIMM MaTpU-
HBII TpUbGOP ¢ GOIBIION YacToTO# Kaapos. Ha
puc. 1 mpuBesieHa yrpolieHHas cxeMa 3KCIepu-
MEHTa, B KOTOPOM MCIO0JIb30BaJIach AMHAMUYEC-
Kast TepMorpadust 719 KOJTUIECTBEHHON OIEeHKN
pasorpeBa BBICOKOYACTOTHBIM 3JIEKTPOMArHUT-
HBIM TI0JIEM B3BEMIEHHBIX B )KMIKOCTA MUKPO/TUC-
KOB (MCCIeIOBAHNS IPOBOUINCH B APTOHHCKOM
HalmoHaabHOM sabopartopun, CIITA [11]). Cie-
NIyeT OTMETUTb, YTO TPU TEPMOTPAMMBI, TIPUBE-
JleHHbIe HAa PUCYHKe, JIMIIb KaueCTBEHHO NJLJIIOC-
TPUPYIOT HarpeB. KosmyecTBeHHBIN aHATN3 CKO-
POCTHU M aMIIJTUTY/Ibl HarpeBa MIPOBOUJICS TIO ce-
pun tepMorpamMm (TepMmorpadudeckomMy Guiib-
MY) TIOBEPXHOCTH KUIKOCTH, CHATOU Yepe3 OT-
KPBITHIiT KOHEI[ KOJIOBL.

Ha puc. 2 mpuBenen npuMep MCIOJIb30BAHUS
HaIPaBJIEHHOTO UMITYJIbCHOTO BO3/IyIITHOTO Har-
peBa /i1 BbIABJICHNS 1e(heKTOB BHYTPEHHEH CTPYK-
TYPbI Pa3JIMYHBIX MHOTOCJONHBIX 00Pa3I[OB, Ipe-
JIOCTABJIEHHBIX HAYYHO-HCCJIEM0BATEBCKON J1ah0-
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paropueii XapbKOBCKOTO rOCY/IapCTBEHHOTO aBU-
AIMOHHOTO ITPOM3BOJICTBEHHOTO ITPEIIPUSITHSI.
[Tpu mpoBeeHy 3TOTO NCCAENOBAHNS MBI, UMES
Ha TOT MOMEHT B HAJIMYUU TOJIBKO «ME/IJIEHHBII»
(1 xkazp/c) TEMIOBU3OP C ONTHKO-MEXaHUIECKIM
CKaHUPOBAHUEM, YCITEIITHO BBISIBUJIM HAPYIIEHUS
BHYTPEHHEH CTPYKTYPBI OOJIBITUHCTBA TIPEIOC-
TaBJIEHHBIX KOMITO3UTHBIX MaTEPUAJIOB, OJHAKO
He CMOTJIU BBISIBUTH aHATIOTHYHbIE Je(eKThl 06-
pasIloB ¢ METAJITM3UPOBAHHBIMU CJIOSIMU BBULY
WX BBICOKOH TETIIONPOBOTHOCTH.

[TosToMy TpenBapuTETHHO CJIEAYET OIIEHUTH
TerioU3nIecKre U ONTUYEeCKHe CBOICTBA HC-
cJelyeMoro 0ObeKTa, MOCKOJIbKY, HATPUMED, OT
€T0 TETJIONPOBOTHOCTH 3aBUCUT CKOPOCTDH pacTe-
KaHM 110 TIOBEPXHOCTH TEeMIIepaTyPHOTO peJibe-
(a 1, cooTBeTCTBEHHO, TpebyeMas yacToTa Kajl-
POB TEIIOBU30PA. Ba)KHBIM MOMEHTOM SIBJIIETCS
olleHKa K03 duirenTa n3IyueHuns IOBepXHOCTH
HCCIIEyeMOro 0ObEKTa U YUYET ero Mpu KOJndec-
TBeHHOM aHajm3e. Yem Gouibine KoadhuImeHT
U3JIyYEHVS], TEM MEHBINask BEPOSITHOCTD ONTHMOKN
13-3a JIOXKHBIX TEIJIOBBIX OTPAXKEHUH, & NCIOJIb-
30BaHMe TETJIOBU3MOHHOTO METOIA JIJIST NCCJIEI0-
BaHMsI 0OBEKTOB € KOA(MDUITHEHTOM U3JIYIEHS
noBepxroctu Metee 0,7 BooOIIIe He SIBJISIETCST KOP-
pextHbIM [5]. IIpr HEOOXOAUMOCTH, I YBEIU-
yeHus Koo UIMeHTa N3IydeHus, MOXKHO TTOK-
PBITh MCCTETyeMYyIO TIOBEPXHOCTh TOHKUM CJI0EM
CaK¥ UJIM YePHOI a9P0O30JbHOU KPACKO € n3Bec-
THBIM BBICOKUM K03 DUITMEHTOM U3IydeHUsI.

BaXHbIM MOMEHTOM SIBJISIOTCS] BHEIITHUE YCJIO-
BUsI IPOBE/IEHUS TEIJIOBUSMOHHOM cheMKu. [Ipn
MEIUIMHCKUX MCCIIeIOBAHMSIX TpeOOBaHUST K BHE-
IIHUM YCJIOBHSIM JIOCTATOYHO YETKO OTIPe/IeIeHbI
(oTCyTCTBUE BHEITHUX MCTOYHUKOB TeTLIa, 1MOC-
TOSTHHAS OIpe/ieJIeHHasl TeMIlepaTypa Bo3/lyXa B
nomerieHny u T.71.) [12] u MoryT 6bITh peasn3o-
Banbl. [[pu mpoBeneHnn HAYYHOTO HKCTIEPUMEHTA
B PEATHHBIX JTAOOPATOPHBIX YCIOBUSIX aHAJIOTHY-
HBIe TPeOOBaHMUST HeJleTKo cobmoaarhb. Tem He Me-
Hee MOOOYHOE BJIMSIHME OKPYSKAIOMIEH Cpeibl B
npoiecce U3MepeHuil Beceraa HeoOX0uMO MUHMU-
MH3UPOBaTh. PaboTatolyio anmaparypy u Apyrie
WCTOYHHMKH TeIlIa cJielyeT OTTOPaKUBATh TEILJI0-
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Puc. 3. TernoBoe uzobpakenue hparMenTa KoxKU HOITeBON

(bamaHTH MAJbIa YeTOBeKa, MOMYYEHHOE OOBIYHBIM TEILIO-

BU30POM C MCTIOJIb30BAHIEM JIOMOJHUTENBHOTO 0GBEKTHBA.

Paspenienue 1no3BossieT BUAETb MAULIIPHBIN Y30p U pac-
KPBITbIE TIOTOBBIE MTOPBI (Y€PHBIC TOUKH )

BBIMU 3KpaHaMu (HarpuMmep, TUCTaMH TIeHOTLIac-
Ta), a /I YMEHBIICHNUST JIOXKHBIX OTPasKeHUIT KOp-
ychl MPUOOPOB U APYTHE OTPAKAIONINE DJIEMEH-
ThI MOJKHO OT/IEJIUTh IMTUPMaMU U3 YEPHOTO CYK-
Ha. YIOOHBIM TIPHEMOM UCKTIOUEHHS U3 aHATH3a
JIOSKHBIX TEIJIOBBIX 00JIacTeil Ha TTOBEPXHOCTHU
00bEKTA SIBIISIETCST TIPEIBAPUTEbHAST CheMKa «(o-
HOBOIT» TepMorpamMMbl (¢ paboTaionieil ammapary-
PO, HO TIPH OTKJTIOYEHHOM HCCIIELyeEMOM OOBEKTE)
U MOCJIe/yIollee BBIYUTAHKE ee U3 BCeX «Pabounxs>
TEpPMOTPaMM C TIOMOTIIBIO CTAHAAPTHBIX ITPOTPAMM
obpaborku nsobpaxkenuii. Hapumep, B onmcaH-
HOM BBITIIE SKCIIEPUMEHTE 110 U3MEPEeHUIo mapa-
MeTPOB pa3orpeBa MUKPOAUCKOB (cM. puc. 1) do-
HOBBIMH TE€PMOTPAMMaMU SBJISINCH TEPMOTPaM-
MBI TIOBEPXHOCTHU JKUIKOCTH 0e3 B3BEIEHHBIX B
Hell MUKDPOJIMCKOB ITpU COOJTIOIEHNH BCEX OCTa-
JIbHBIX YCJIOBUM BKCIIEPUMEHTA.

B 3aBucumocTH ot pazmepa 00beKTa, paccTosi-
HUS JI0 HETO U 0COOEHHOCTEH €0 PaCIioNOKEH S
BbIOMpaeTcst nH(MPAKPACHBIN 0OHEKTHB € HY/KHBI-
MU [TapaMeTpaMu, P HeoOXOAUMOCTH yCTaHaB-
JIMBAIOTCS MH(MPaKpacHble 3epKajia, KOTOpble BO3-
MOKHO M3TOTOBUTH B JIAOOPATOPHBIX YCJIOBUSIX
(HampuMep, paMKa ¢ HaTSHYTbIM Maiisiapom). Jliis
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Puc. 4. Vicrionb3oBanue OTHOCUTETBHON TEMIIEPAaTYPHOI K-
JIBL JUIS KOJIMYECTBEHHOTO aHaJN3a M3MEHEHUH TEIJIOBBIX
TIoJIel Ha Koxke NMalfieHTa B Ipoliecce ieueHus. 3akpanieHHble
Ha TEPMOTPaMMax 00JIaCTH UMEIOT TEMITEPATYPY, PABHYIO HJIH

IPEBBIIAIONTYIO OIIOPHYIO TEMIIEPATYPY

5028 Mww 83T Make: 718C  Cpean 6427T

Puc. 5. a — tepmorpamma cucreMmsl paciias/kpucrait Csl,

MOJIyYeHHAs Yepe3 CMOTPOBOE OKHO; § — TeMIIepaTypHOe ce-

yeHne cOOCTBEHHOTO TETJIOBOTO TIOJIsI HAPYKHOM TTOBEpX-
HOCTU CMOTPOBOTO OKHA

HoJtydeHust 6oJiee Ka4eCTBEHHOM TepMOTrpaMMBI (a
TeM GoJiee TepMorpaduaeckoro (huIbMa) TerIoBy-
30D CJIeyeT 3aKpennTh Ha mTatuse. Ecom pazmepbt
00beKTa JI0CTaTOYHO MaJibl (3a1a4a sl y3KOoCIIe-
IMOUIECKOT0 MHPPaAKPaCHOTO MUKPOCKOTIA), JIJIsI
TTOJTYYeHUsT KaueCTBEHHON MHMOPMAIUN O TETLIO-
BBIX TIOJIIX MOYKHO TTOJIYYUTh TEPMOTPAMMY C TIO-
MOIIbIO OOGBIYHOTO TEMJIOBU30PA, UCIIOJIB3YS J10-
MOJIHUTEIbHBII nHpakpacHbIil 00bexTrB. Ha puc.
3 U1 WILTIOCTPAIMY TIPUBE/IEHA TTOJTydeHHasT Ta-
KHM CII0c0O0M TepMorpamMma (hparMeHTa HOrreBoii
(hbastanT! MANTBITA C TETIJIOBBIM PUCYHKOM TOTOBBIX
TIOP, KAIMJIISIPOB U MEJIKIX COCYIOB.

B pesyssrate npeiBapuTeIbHOTO aHAJIN3A CBOVICTB
00BEeKTa M ¢ yU4ETOM OKHMIAEMBIX Ha HEM TeMIle-
paTyp, TEIJIOBBIX KOHTPACTOB, CKOPOCTU TETLIO-
BBIX IIPOIIECCOB BBIOMPAETCSI MOJIEJTb TETLJIOBHU30-
pa C HY)XHBIMH MapaMeTrpaMu (ITPOCTPAHCTBEH-
HBbIM pa3peleHreM, TeMIIEPATYPHON TyBCTBUTEIb-
HOCTBIO, YaCTOTON KAJIPOB, TUATIA30HOM U3Meps-
€MBIX TEMITEPATYP, CIIEKTPAJIbHBIM IUATIA30HOM ).
Taxxe cienyeT yaeasaTh BHUMaHE BO3MOKHOC-
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TSIM [IPUJIAraeMOTO MTPOTPAMMHOTO 0O€eCTIeueHus,
1leHe ¥ KOHCTpyKImK rpubopa. Hampumep, st
paboThl B 1aOOPATOPHBIX YCAOBUIX MOKHO KC-
M0JIb30BATh TEIIJIOBU30P, YIIPABJISIEMbIH 1TOCpe/IC-
TBOM BHEIIHETO TePCOHATBHOTO KOMIIBIOTEPA C
GOJIBIIMM MOHUTOPOM BMECTO NPHOOpPaA COo BCTPO-
€HHBIM 9KPAHOM, YIOOHBIM JIJIsi pabOThI B TIOJTE-
BbIX ycaoBUSX. ONTUMAIbHBIM BapUAHTOM JIJIST
HCIIOJIb30BAHMS B Pa3HOOOPA3HBIX HAYYHBIX IKC-
HepUMEHTAX SBJISIOTCS TEIJIOBU3NOHHbIE CHUCTe-
MBI C «OTKPBITOIl apXUTEKTYpOii», B KOTOPBIX B
3aBUCHMOCTH OT 3/[a4i MOKHO U3MEHSTh Tapa-
MeTpbI IIprubopa 1 GYHKIUK IPOTPaMMHOT0 obec-
MeyeHus, COBMEIIaTh UX C PYroil anapaTypoi,
cosnasas obmuil uurepdeiic u .. [8, 11].

Jlaske camble coBepIlleHHbIE COBPEMEHHBIE TeTl-
JIOBUBWOHHBIE CHCTEMBI U3MEPSIIOT a0COTIOTHYIO
TeMIIepaTypPy C TOYHOCTHIO, HE MPEBBIIAIOIIEH
+ 2 % ot usMmepsieMoii Temieparypsl. [loaTomy
IIPY aHAJIN3€E TETJIOBBIX TTOJIEl TIPEITOYTUTENBHO
MCI0JIb30BATh OTHOCUTEJIbHYIO TEMITePaTypPHYTO
mKary. TouHOCTh U3MepPEHUl B 9TOM CJIydae Oll-
peliesisieTcs TeMIlepaTypHOI 4yBCTBUTEIbHOCTHIO
PUMEeHsIEMOI TETIOBU3MOHHOM CHCTEMbBI U JIJIST
COBPEMEHHBIX TPUOOPOB JOCTUTAET COTBIX 0JIEN
rpagyca. OcobeHHO Ba)kKHO KCIOJB30BATh OTHO-
CHUTEJIbHYIO MKy MPU OUOJOTUYECKUX WU Me-
IUIUHCKUX MCCJIeIOBAHUSX, TaK KaK TEIJIOBOE
1oJie YeJioBeKa TpeTepIeBaeT MOCTOSIHHbIE Bpe-
MEHHbIE U3MEHEHUsI, 3aBUCSIINE OT MHOXKECTBA
(akropos. Ha puc. 4 nipuBeieHbl TEPMOTPAMMBbI 110~
JynpoduIis JUIA HalueHTa Mocje IepBoro, BTO-
POro M TPETHETO IUKJIIOB JIeYeHUSI METOJIAMH XU-
Muo-paaunorepanun. OieHKa KOJUIeCTBEHHBIX
M3MEHEHUN TeIJIOBBIX TOJIeil MPOM3BOANIACH C
HCII0JIb30BAaHUEM OTHOCHUTEIbHOU TeMIlepaTyp-
HOH 1IKaJibl. TeMHBIM 11BETOM Ha PUCYHKE 3aKpa-
IIEeHbI 00JIACTH C TEMIIEPATYPOU, PABHOW WJIN TIpe-
BBIIIAIOIIEN OMOPHYIO TEMIIEPATYPY, B KauecTBe
KOTOPOI1 B IaHHBIX UccyiepoBanusx [12] Bei6pana
TemIiepaTypa Beka B 00JIacTH ePeHOCHITBL.

B ycioBusix s1abopaTopHOTO 9KCIIEpUMEHTa OT-
HOCUTEJIbHbIE U3MEPEHUsT HeM30eKHbI, eCJIU 13-
JIydeHue oT 00beKTa MomafaeT Ha MPUEeMHUK Tell-
JIOBU30pa I0CJIe OTPaskeHUI oT MHQPAKPACHBIX
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3epKaJi, IPOXOKIEHHST CKBO3b MPENSTCTBUS (Ha-
IpuMep, OKHA TEeXHOJOTUYECKUX KamMep) U T.JI.
[Tpu 5TOM HEOOXOMMO YIUTHIBATE HE TOJIBKO KO-
addunnerTsr oTpaskenuss (IIPOITYCKAHNS ) MaTe-
puaja IpersiTCTBUS B CIIEKTPATBHOM JHATa30He
4yBCTBUTEJIHBHOCTH NIPUEMHMKA, HO U €ro cobc-
TBEHHBIE TETIOBbIE TI0JId. B TakuX ciryyasx peko-
MEH/IYeTCSI PACIIOJIOKUTD B TI0JI€ 3PEHUST TETLIO-
BU30pPa ITAJIOHHBIN MCTOYHUK TEIJIOBOTO W3JIY-
YeHUs C 33JJaHHBIMA TeMIIepaTypOil U BBICOKUM
K09 buIMeHTOM M3JTydeHus: (MOAEeb abCOTOT-
HO 4epHOTO Tejia). Takoll aTaJOHHBIN UCTOUYHUK
HY;KHOTO pa3Mepa TakKe MOKHO HM3TOTOBUTH B
J1ab0PaTOPHBIX YCJIOBUSX. Tora TeIroBbie M300-
pakeHUsE KCCIIEyeMOTO OOBEKTA U ATAIOHA OYIyT
PacIioJio;KeHbl Ha OTHOM TepMOTrpamMMe, YTO JacT
BO3MOKHOCTb TI0 33/TaHHBIM TeMTIepaType 1 Koag-
buIrenTy usrydeHust aTajoHa OlleHUTh KoJInJec-
TBEHHO abCOJTIOTHBIE TEMIIEPATYPHI JTIOO0N TOUKH
HOBEPXHOCTU U3ydyaeMoro oobekTa. Ha puc. 5, a
pUBe/IeHa TEPMOTPaAMMa, MILTIOCTPUPYIONIAs pac-
Tpe/iesieHre TeTJIOBBIX ToJiell B OIUH M3 MOMEH-
TOB TIpoIiecca pocta kpuctasios Csl, mpoBoaumo-
r0 B IHCTUTYTE CIMHTUIIIIAIIMOHHBIX MATEPUAJIOB
HAH ¥Ykpaunsi (1. XapbroB). Cepusi TepMorpamMmm
ToJryyeHa uepe3 CMOTPOBOE KBaplleBOe OKHO Ka-
Mepbl. 3a OMOPHYIO TeMmeparypy Oblia MPUHSTA
temmeparypa paciiasa Csl — 621 °C. [1pu noce-
TYIOIeM KOJUYEeCTBEHHOM aHA/IN3e TepMOTPaMM
OBbLIM yYTEHBI CIIEKTPaIbHAsE XapaKTEPUCTHKA KO-
adduimenTa TPOIyCKaHWs KBapia U coOCTBEH-
HOE TEIJI0BOe I0JIe CMOTPOBOTO OKHa (puc. 5, 0).
[Tpu m3mepeHnU TETIIOBOTO TI0JISI OKHA €T0 HAPY:K-
Hasl TIOBEPXHOCTh ObLIA CIEIUAIBHO TTOKPBITA
TOHKHUM CJIOEM CKU JIJIsl yBeJTndeHust Koahpuim-
€HTa M3JTyYeHNs], a TETIJIOBU30P PACTIOIATaJICsT TIO]T
YIJIOM, YTOOBI UCKJIIOYNTh TIONAJAHKE B €0 I0JIe
3pEHMUsI Pa30TPEThIX 00BEKTOB BHYTPH KaMEPBI.
OmBIT UCTIOTB30BAHNS TENJIOBU3MOHHOTO Me-
TOJIa TP PEIIEHUH PA3INIHBIX HAYUHO-MCCIIEO0-
BaTeJbCKUX 33714 IOKA3bIBAET €r0 MH(MOPMATHB-
HOCTb ¥ TiepcrieKTuBHOCTD [ 11—13]. Beap m060ii
(busmuecknii, XUMUUECKUH, MEXaHUIECKUHN WU
OMOJIOTMYECKHIT IIPOIECC COPOBOKIAETCS BbIE-
JIEHVEM WJIU TIOTJIONIEHNEM TETLIIa, & CIIEKTPaIbHOEe
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U TIPOCTPAHCTBEHHOE paclipejiesieHe NHTEHCHUB-
HOCTHU TaKOTO TEIJIOBOTO U3JIyYeHUs COJEPIKUT
MHOTO nHbOpManuu 06 TOM TIporiecce. ITO JAeT
YBEPEHHOCTb yTBEPK/AaTh, YTO MHOTHE Hay4yHble
HCCJIeIOBAHNS, IOTIOJIHEHHBIE 3TUM YHUKAJIbHBIM
METOZIOM, CMOTYT JIaTh KaueCTBEHHO HOBBIH ypoO-
BEeHb TOHUMAHUS N3yYaeMbIX ITPOIIECCOB.

Paboma evinoanena npu punarncosoi nodoep-
acke HAH Yipaunvi 8 pamxax nayumno-mexnuuec-
K020 npoexma <«Paspabomka anarusamopa men-
JIOBBIX NOJIELL ONLSL HAYUHBIX UCCTIe008anuil> (npozpam-
Mma nayunozo npubopocmpoenus HAH Yipaunwt).
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BUKOPUCTAHHA TEIJIOBISIVTHUX
METOJIB Y HAYKOBUX JOCJILJI)KEHHAX

PoarisnyTo npukiaa BUKOPUCTAHHS TeIJIOBi3iHIX Me-
TOMIB y HAYKOBUX MociijKeHHsX. [IpoanamizoBano mesiki
KJIIOYOBI MOMEHTH i TIPOBIEMU MPOBEIEHHS TAKUX JOCIi-
JKEeHb Y Ia00paTOPHUX YMOBAX.
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Yu.V. Fomenko, G.V. Shustakova

THERMAL IMAGING FOR SCIENTIFIC
RESEARCH APPLICATION

Examples of the application of thermal imaging methods
in scientific research have been considered. The key problems
of such investigation under laboratory condition have been
analyzed.

Key words: thermal imaging, scientific research.
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