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B cmamve npusedenvl memooduxu u popmynvl 0ns pacuema Kod@pduyuenma memnepamyponpogooHOCmu meep-
ObIX MeNl ¢ UCNONb30BAHUEM U3BECHBIX PEUEHUTl NPAMBIX 3A0ay MenIonpPO8OOHOCIU. Pe2yiapHbiM Meniogbim pedic-
MOM MPembe20 pood HA3bIBACMCSL PECUM, NPU KOMOPOM 2APMOHUYECKUT HAZPE8 AGNAENCs YCIMAHOSUSUUMCS (HO8MO-

PAOWUMCSL) 80 8pEMeHU.

Tlpu ycmanosuguiemcs 2apMOHUYECKOM pedcuMe U38echeHr 3aKOH KONebanus memnepamypel 6cex moiex meia 60
spemeHu. Pewenue moocem 6bims npusedeHo K npocmuim anzedpaudeckum gopmynam. M3 smux pewteHuil aneebpaute-
CKUM nymem MONCHO HAUMU 00CMAmMOYHO NPOCmble COOMHOUIeHUs 0I5l 00PAMHBIX 3a0ay — HAXOHCOeHUe Menaopusu-

UeCcKux xapakmepucmuk meep()oeo meia.

Tlpusedenvt pacuemmuvie popmyavl 01 onpedeireHus KoIQhuyuenma memnepamyponposooHOCmu mpems cnoco-
bamu: uepez amniumyoy memnepamypHou 80JHbl, NePuood KoIeOaHull OMHOCUMENbHBLI KOIphuyuenm meniooomena;

uepes coguz pazvl memnepamypHoU 60Hbl, Yepe3 ONUHY BOIHb.

Knrouegvie cnosa: xospguyuenm memnepamyponposooOHoCcmu, pe2yisipHblil PetCUmM mpemvpe2o pood; 2apMOHU-

yeckuil Haepees, nonyocpanudeHHoe m@epdoe meio.

BBenenne

Jlns pereHuss 0OpaTHBIX 33134 TEIUIONPOBOIHO-
CTH TPUMEHSIOTCS JOCTaTOYHO CIIOXKHBIC METOJIHI,
BKITIOYAIONINEe U TUnepOonndeckne (QYHKIUH, U KO-
HEYHO-Pa3HOCTHBIE METONBL. lIpH ompeneneHHBIX yc-
JIOBUSX MIPOBEACHUS SKCIIEPUMEHTOB 33/1a9a yIpoIia-
eTCs, a IMEHHO TIPH HarpeBe oOpasiia MeToJaMH pe-
TYJSPHOTO TEIUIOBOTO pexkuma 1, 2 nim 3 poxa [1].

B HacTosmieli paboTte mpuBeIEeHB OKOHYATEIIBHBIC
pacueTHbie (QOPMYINBI AT pacyeTa TEMIICPATYPHOTO
TIOJISL, UCXOMAS U3 PEIICHUS MPSIMOW 3ala4d ISl HeOT-
PAaHUYCHHOH IUIACTHHBI C IMOCICAYIOIIKUM Iepeorpe-
JICIICHUEM TPaHWYHBIX YCIOBHA MOJ] HEOTPAHUYCHHOE
teno. [lonHoe pemieHWe 3TOH 3aJayul MPHUBEICHO B
MoHorpaduu [2]. CyiiecTByeT HECKOIbKO IMOAX0I0B U
METOJIMK OmpeneneHusi KodQpPUIMeHTa TeMIepaTypo-
npoBogHOCTH a [3 10]. AHaNM3 M3BECTHBIX METOJIOB,
Ccroco0OB W METOIUK TOKa3hIBACT, YTO IKCIICPHMEH-
TaNbHBIE METOABI OPHEHTHPOBAHBI Ha TEXHHYIECKYIO
peanu3anuio ¥ UCXOIAT U3 BO3MOXKHOCTEH TOCTYITHO-
ro 00opyI0BaHUS U IPUOOPOB.

CyILEeCTBYIOUINE SKCIICPUMEHTATIBHBIC METOTUKH
UCXOIIAT M3 KOHKPETHBIX KOHCTPYKIIMHA HW3MEPHUTEINb-
HBIX YCTaHOBOK. B TO ke Bpemsl M3BECTHBI XOPOIIO
W3yUYCHHBIC METOJbI PEIICHHUS THUIOBBIX 3aj[a4 TEILIO-
MIPOBOTHOCTH, W3JIOKCHHBIC B M3BECTHBIX (DyHIAMEH-
TaJdbHBIX padorax [2]. Teopernueckrne METOIBI UCXO-
T M3 aKCHOM, YPaBHEHHH M TEOPETHUYECKHX ITOCTY-
JAaTOB M pemaroT (GpyHIaMeHTaIbHBIE TPOOJIEMBI 00-
paTHBIX 3aJlay TEIUIONPOBOJHOCTH. B Hacrosmei pa-
0oTe BBIOpaHBI pEIICHHs MPSAMBIX 3a/1ad U3 MOHOTpa-
¢un [2], kKak Takue, peleHns] KOTOPBIX XOPOLIO TEO-
peTHYecKu 00OCHOBAHBI U TIOJNB3YIOTCS aBTOPUTETOM
Y CIICIHAIIICTOB.

Hccrenosanne

1. IloctaHoBKa W pemleHUWe NPSIMOW 3afauu
TeNJIONPOBOIHOCTH [2]

Jlana HeorpaHWYEHHAs TUIACTHHA TOJIITUHON 2R
(M) mpu temmieparype 7,. B HagambHBIIT MOMEHT Bpe-
MEHH OHa TIOMEIAeTcs B Cpeay, TemIeparypa KOTO-
POt M3MEHSETCS M0 3aKOHY IPOCTOTO TaPMOHMYECKO-
ro KoneOaHus

T.(1)-T, =T, cos(2nvt), (1)

c

rae v — gactora xonebanmii (1/c); 7, — amrumuryna
KosieOaHMUi TemIepaTypbl cpeabl; T — Bpems (c). Temn-
JI000OMEH MEXIy MOBEPXHOCTSMH IUIACTUHBI U OKpY-
Karolel cpenbl MPOUCXOAUT MO 3akoHy HeloToHa.
Tpebyercs HaiiTHm pacrpeneleHHe TeMIEpaTyphl IO
TOJIIMHE MJIACTHHEI B I000H MOMEHT BPEMEHH.

B cooTBeTcTBHH € [2] nMeeM

T(x,0)=T,, @)
oT(0,7)
. 3

_OT(R,7)
ox

rne H =o/A — orHOCHTENnbHBIH KO>(QHUuMEHT Ten-

+H[T,+T, cos(2mvt)-T[R,7]]=0, (4)

moobmena, (1/m); o KO3 (GUIIUEHT TEIIOOTAAYN
Br/(M*K); A  K0I(p(GHUMEHT TeIIOnpOBOIHOCTH,
Bt/(M-K).

PasmeprocTn obpatHOTO KOd((PHIMEHTa TEII0-

1
OoTaHa4n — W BCIWMYUHBI TCPMHYCCKOTO COITPOTUBJIC-
o
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)
HUA 7 =x OJIMHAKOBBI (M2~K)/BT, rae 0 TOJIIMHA

HArpeBaeMoro Tena (M).

3agaga CHMMETPHYHAs, HA4aJl0 KOOPIMHAT HAaXO-
JIUTCS B CepeinHe TUIacTUHBL. B pabote [2] mpuBeaeHbI
JIOCTaTOYHO CJIOKHBIE (OPMYIBI ISl PEIICHHS 3TOU
3a7aqm.

Jis ynpomieHnsT BBIKIAQIOK BOCIONB3YyEMCS pe-
IIEHUEM JJIS CTydasi moiryorpanmdenHoro tena [1]. Ero
MOKHO TOJNYYUTh W3 PEIICHHS MPEABIIyIICH 3aaadm,
MepeHecs] HaJalo KOOPIWHAT U3 CEPEIUHBI IUTACTHHBI
Ha JICBYIO TIOBEPXHOCTb, T.C. CIICJIaB 3aMEHY IepeMeH-
Hoii x Ha X — R, 1 mojoxuB 2R — oo [2].

OKOHYATENbHOEC PCIICHHE IOCIE YMPOIICHUI
UMeeT BUA

-1/2
2 |= 2n
=|1+— /—+ , 6
A ( H \ aP HzaPJ ©

e Ay — aMIUINTy1a KOJIeOaHWi TeMIepaTyphl orpa-
Hu9uBarome noeepxHoctd, (K); a — xoadpdunuent
TEMIIEpPaTypPONPOBOIHOCTH, (M/C);

P = 1/1, (1/c); X — texymas koopaunHata, (M); y —
IIIOTHOCTH Tena (KI/M°); KpyroBasi 4actoTa @ = 27,
(1/c); M — cmemenne 1o ¢aze xKoxedaHU TemMIIepaTy-
PBl OIPaHUYMBAIOLIECH MMOBEPXHOCTH 110 CPABHEHHIO C
TEMIIEpaTypoil OKpyKaroleil cpezpl

M =arctg _ . (7)
1+H ap

n

Ha puc. 1 npuBenen rpadgux n3MEeHEHUsT OTHOCH-
TEIHHOUW TeMIIepaTyphl cpensl 0.(T) U OTHOCUTEITHLHOMN

TeMIepaTypbl NOBEPXHOCTH OTPAaHHUYMBAIOIICTO Teia
0.(7) (X =0).

(1]

>~
FAS
A,
(=]
n

g ] BC(T)

Puc. 1. V3MeHeHHe OTHOCHTENBHON TeMIepaTyphl
OKpY’Kalomiel cpensl W MOBEPXHOCTH TeJa C Te-
YeHUEM BpeMeH! [2]

B 0000IIeHHBIX MEPEeMEHHBIX PEIICHUE MOXKHO
3anucarthb B Buje [2]:

0=4, [exp[—\/IPdX )cos { Foy _
2 Fo,
—(\gpdx +Mm , (8)

2
AO:{1+\/§*+(IJ} , )

Bi" \ Bi"

M = arctg ( (10)

1
1+\/§Bi*j’

2

o
rae Pd, = — JOKaNbHOE Yuciio Pd s xoopau-

at . .
HaTel X, Fo' = ¥ 0000IIEHHBI JIOKAJIBHBIH apry-

MeHT (Oe3pa3MepHoe BpeMsi); oTtHomeHue Fo,/Fo, =
T, Bi* — 000011eHHbIH apryMeHT, XapaKTepHbIA 11
CTAIIMOHAPHBIX MEPHUOAUYECKUX COCTOSHUMN [2] U paB-
HBI

Bi' =2 (11)

Jicyo .

2. Pemenne o0paTHOIl 32724l TeMJIONPOBOJ-
HOCTH 1 Ko3(p(HuHMeHTa TeMnepaTyponpoBoOJ-
HOCTH

2.1. Pemrenne oOpaTHOM 3amauu 4yepe3 aMILTUTY-
Iy TeMIIepaTypHOU BOJIHBI A(, UCTIOIB3YsS ypaBHEHUS
(6).

U3 ypaBHeHms (6) MOTydyuM 3HAYEHHE IS KO-
3¢ unmenTa TemMepaTypornpoBOTHOCTH .

O603Ha9YNM 2| qgepes X.
H \aP

BO3Be[leM 9TO BBIPAXKCHUE B KBaJapat

ITociie HEKOTOPBIX TPeoOpa3OBaHUI TOTYIUM
KBaJIpaTHOE ypaBHEHHUE

s (2 x oam )
(4) _[1+H\/;+H2apj' (12)

OnpeznenyM €ro KOpHU

X, =1+ 4,242 . (13)

HOCKOJ’[LKy X HE MOXET ObIThH OTpHULATCIbHbBIM, OCTa-
€TCsA OAWH KOPCHb Xj:

X =—l+4,'\2- 47 . (14)
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Pemaercst oOparHas 3amada, MO3ITOMY MO H3-
BECTHOW aMIUIUTyZAE Ay HEOOXOUMO HAHTH BEITMUUHY
K0d(dHULIMEHTa TEMIIEpPaTypOIPOBOIHOCTH &, KOTO-
PpBIi BXOAMT B BeIpaxkenue (14).

CrienyeT OTMETHTB, YTO X  4YUCIO Oe3pasmep-

2 |=
HOe. YUUTBIBas, 4TO T\ap = X, ¥ TIPUPABHSB COOT-
a

BECTCTBYIOLICC 3HAYUCHUC X|, 3HAUCHHUC a HaﬁHeM us3
MOCICAYIONINX PABCHCTB!

2 = -1 2

E\/;}):—HAO J2- 4, (15)

4/ aPH? ={—1+AO*H/2—A§}2 . (16)
4r -1 7\

a=—7 -{—1+A0 \/2—140} .

JI1st HAXOXKAEHUS @ MO ITOM METOAHMKE HEo0XO-
JIIMO TaKoke 3HaTh U Koaddurment H.

OrpaHuyeHus Ha BEIMYUHY A CIEeIyIOIUE: MOJ
KOpHEM HE MOXET OBITh OTPULATEIHHONW BEINYHHBI:
2>4¢;

V2> 4, . PasmMepHOCTH TIpaBOil W JIeBOH YacTel

ypaBuenus (17) cosmagaror — m*/c. B osToM ciyuae
JUIT HaXOXICHHSA @ HEOO0XOAWMO MpeIBapUTEeIHHO
3HATh 3HAYEHUSA A U . BBIBOIBI: IIpH YBEIWYECHUH 0,
YBEJIMIHUBAIOTCS Bi* 11 A4 .

[pu yBenuueHuu A, v, ¢, ¥ © YMCHbINAOTCA Bi*
u Ay. [Ipu yMeHbIIEHUN OJHOTO M3 COMHOXHTENEH B
3HaMeHartese npaBoi yactu ¢opmyns! (14) n yBenu-
YCHUU B TAKOW K€ MPOMOPLUU APYTOro COMHOXKHUTEIS
0000I1IeHHOTO apryMeHTa Bi¥*, cOOTBETCTBEHHO, A HE
MeHsieTcs [2]. B cioydae ncciemnoBaHust TeMiiepaTypo-
MIPOBOTHOCTH @ MAaTEPHAJIOB, B KOTOPBIX NMPOUCXOISAT
(ha3oBbBIE TIpEeBpAICHHS, 3Ty B3aUMOCBI3b HEOOXOIH-
MO YYHUTHIBATh.

2.2. Onpenesenue ko3pduuneHta Temmepa-
TYpPONPOBOIHOCTH Yepe3 cABUT (a3l TeMIepaTyp-
HOI1 BosIHBI (puc. 1).

PaccmorpuMm Berumcnenue kod(h(UIMEHTa TeM-
MepaTypONpPOBOTHOCTH @, Ucxos u3 Gpopmysl (10)

oM =— (18)
1+ 0,9
T
1 2
a=|—-1] —. (19)
weM | PH

PasmepHOCTH JIeBol W mipaBoii dacteit (19) cos-
nafarT. B maHHOM ciiydae Takke HEoOXOJMMO 3HATh
BEJIMYMHBI KOX((GUIMEHTa TEIUIONPOBOJIHOCTH, IIe-
puona Bpemenu P, a takxe kodpdunmenta H.

2.3. Pemrenne 00paTHOI 3a1a4u U3 ypaBHeHUS
JJISl JVIMHBI TeMIepaTypHoii BoJHBI A [2] (puc. 2.)

oy

“—\ A=2ymal
_x. ™
5 \\\\ Ae '
| S

-0

Puc. 2. Pacnpeznenenne OTHOCHTENBHON TeMIEpaTyphl IO
r1yOMHE MJIaCTUHBI B JAHHBI MOMEHT BpeMeHH [2]

[Ipn nasepHOM HarpeBaHHMH TOpIA IOJTyOECKO-
HEYHOW TUIACTHHBI MOXXHO TOJYYUTh HEKOTOPBIC YII-
pOILIEHHsT METOAMKM HaxoXJeHus a. Torga MOKHO
BOCIIOJIE30BaThCs clenyromeii gopmynoit (20) Toro
xe aBropa [2] A. B. JIsikoBa. IIpu aTOM HeoOxoanmo
3HATh BEJIMYMHY TEIUIOBOTO MOTOKa (MOIIHOCTB) Ja-
36pHOT0 M3IIyYeHHs ¢, NP CIUHWYHON aMIIIMTYIE
KoJIe0aHusI TeMIepaTyphl Ha TIOBEPXHOCTH IUIACTHUHBL,

paBnoit 7, =1 K:
‘;—m = frevo . (20)

m

Ucnone3ys ¢opmyny (20) [2] (puc. 2), mocne mpe-
Bpautenuii (21) nonyunm popmyny (22)

A =2JmaP =2,/ | Q1)
A%
a=A[4nP , (22)

riae A JJIMHA BOJHBI, (M).

BrIBOABI

IIpu ycTaHOBUBIIEMCS TAPMOHUYCCKOM PEKHME
(peryJIsIpHBIA PEKUM TPETHETO POJa) U3BECTCH 3aKOH
KOJICOaHUST TEMIIEPATyphI BCEX TOYECK Tella BO BpeMe-
HU. PemmeHne MoxkeT OBITh MPUBEIACHO K IPOCTHIM
anreOpanmdeckuM QGopmyrnaMm. U3 3Tux perieHuit ai-
re0pandeckuM IMyTeM MO>KHO HAWTH JOCTATOYHO TPO-
CTBIC OTHOIICHHS JUISI OOPaTHBIX 3a/1a9 — HAXOXKCHHE
TEIUIOPU3NUECKUX XApaKTEPUCTHK TBEPAOTO Tea.
OTH METOIUKH MOXHO HCIOJb30BaTh B MpHOOpax U
YCTaHOBKaX JJISl ONIPEICIICHAS d.

Br16op criocoba HarpeBa MOBEPXHOCTU ILIACTH-
HBI 3aBHCHUT OT TEMICPATYPHBIX HHTCPBAJIOB, MOPSIKA
3HaUEHUN BEJMYUHBI @ U CBOICTB Marepuana. Mx
MOJKHO B JTAJIHEHINIEM HCIOIB30BaTh U MpU (Pa30BhIX
mepexoaax B o0Opasie MpU M3MEHCHHH TEMIICPaTyphl
CIEIYIOmMUM 00pa3oM: HauwHas OT Ooiee HU3KOH
TeMIepaTypbl, TOCTETICHHO MEHATH MOITHOCTh Harpe-
Ba M IPU aHOMAJFHOM HM3MEHEHUH YaCTOTHI, aMILIH-
TYIBI WU CIBHTA (a3 CHHYCOUABI, PUKCHPOBATH TEM-
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mepaTypy Hadajia aHOMalli M, BO3MOXKHO, OIpere-
JSTH 3HAYCHUS TEIUIOTH ()a30BBIX NpeBpaleHuii. Ta-
KHM 00pa3oM, MpeaIokeHO TP METO/Ia ONpEeeICHUS
Ko3(h(pHUIKEHTa TEMIIEpaTypOIIPOBOAHOCTH @ TIPU pe-
LIEHNH 00paTHOM 3a/1auyl TEIIONPOBOAHOCTH:

1. Uepe3 aMmuTyqy TeMnepaTypHOH BOJIHBI A
(K), mepuon xonebanuit P (1/c) u OTHOCHTENBHBIN
koa¢punmeHt termooomena H (1/m).

2. Uepes cuBur (as3sl TeMriepaTypHOU BOJIHBI M,
nepuo, KojieOanuii P M OTHOCHUTENBHBIN K0dDduIm-
eHT TertooomeHna H.

3. Yepes mmuHy BOJHBI A (M) 1 miepruoa koneba-
Hu# P.

Ot GopMynBl yIOOHBI JUI NMPAKTHUYECKUX pac-
YETOB.
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Tonosna acmponomiuna oocepsamopis HAH Ykpainu, Kuis, Ykpaina
3HAXOJ/KEHHA KOEO®IIIEHTA TEMIIEPATYPOITPOBIJHOCTI 3 PO3B'SI3KY
IIPAMOI 3AJIAUI TEITJIOITPOBIJTHOCTI JJ151 HAIIIBOEMEXXEHOTI'O TIJIA

VY crarTi npuBeeHi METOJUKH 1 (POPMYIIH JUIs PO3paxyHKy KoedillieHTa TeMIepaTypoIrpoBiIHOCTI TBEPANX TUT 3 BUKO-
pPHCTaHHSM BiJJOMHX PO3B’S3aHb MPSIMHUX 3a/1a4 TEIUIONPOBiAHOCTI. [yt po3B’si3aHHA OOEpHEHUX 3a/a4 TETIONPOBi-
HOCTI 3aCTOCOBYIOTBCSI JOCUTB CKJIaJHI METOJH, BKJIIOYAtouH i rinepOoiiuni (yHKIIl, 1 KIHIEBO-pi3HULEB] MeToIH. 3a
MEBHUX YMOB TPOBE/ICHHS €KCIICPUMEHTIB 3aBJJaHH CIIPOILYETHCS PU PETYISIPHUX TEIUIOBHX pexumax 1, 2 abo 3 po-
ny. [Ipu 1boMy oCTaTO9HI (GOPMYIIH CIIPOITYIOTHCS JI0 aNreOpaidHuX piBHAHL. MOKIIHMBI 1 1HIT TAXOAH JJIS CIIPOIIICH-
HS1 00E€pHEHOT0 3aBIaHHs TEIDIONPOBIAHOCTI, B SIKMX PIilIEHHS 3BOAUTHCA 10 anreOpaivanx ¢opmyn. Lli metonm 3acHO-
BaHI Ha aHAJi31 penepHUX TOYOK, HYJIIB (QYHKIIT pO3MOIiTy TeMIEpaTypy, TOYOK MeperuHy miei GyHKii i i mepmroi i
JIpyroi moxigHux. Y mii poboTi mpuBeneHi GopMynH IS PO3paxyHKY TEMIIEPATypPHOTO TIOJS, BUXOIMIH 3 PIillIEHHS
npsIMOT 3aadi Jisi HarmiBOOMEKEHOTO CTPIIKHSL. PeryysipHUM TEIIOBUM PEXKHMOM TPETHOTO POJY HA3WBAETHCS PEIKUM,
IIPU SIKOMY TapMOHIl{HE HarpiBaHHS € CTajJuM (IO MOBTOPIOETHC) y Yaci. [Ipu cranoMy rapMoHIHHOMY pexKHMI Bilo-
MU 3aKOH KOJIMBaHHS TEMIIEPAaTypH BCiX TOYOK Tija B 4aci. ¥ poOOTi BUKJIaJICHO TPH METOIMKH, 32 SIKUX PILIEHHS MO-
ke OyTH IpuBesIeHe JI0 POCTHX ayredpaiyHux (GopMysl NP BUKOPUCTaHHI OCOOJIMBHX TOYOK Ha TepMOrpamax Harpi-
BaHHS 3pa3KiB. 3 WX pillleHb anreOpaiyHUM IUITXOM MOXKHA 3HAWTH JOCHUTH MPOCTI CHIBBIIHOIICHHS JJIsI 00EpHEHUX
3a7a4 — 3HaXO/PKEHHs TeIIo(i3NYHUX XapaKTEPUCTHK TBepioro Tina. [IpuBeneHi po3paxyHKoBi GOpMyIH Al BU3HA-
4eHHs Koe(illieHTa TeMITEPaTypoIpPOBITHOCTI TphOMa CIIOCO0AMU: Yepe3 aMILIITY Ly TeMIepaTypHOi XBHII, Iepio]T KO-
JIUBaHHS 1 BIIHOCHUM KOeiIlieHT TermIooOMiHy; depe3 3CyB (a3 TeMIIEpaTypHOI XBUIIi;, Yepe3 JOBKUHY XBHJIi. AHATI3
BiJOMHX METO[IiB, CHOCOOIB i METOMK MOKA3ye, 0 eKCIIEPUMEHTAIBHI METOIN OPI€HTOBAaHI Ha TEXHIYHY peaji3aliiio i
BUXOJSITh 3 MOJKJIMBOCTEH JIOCTYITHOTO YCTATKyBaHHs 1 MpUIaaiB. [CHyIOUI eKCIIepUMEHTalIbHI METOJUKU BUXOASATH 3
KOHKPETHUX KOHCTPYKIIili BUMipIOBAJILHUX YCTAaHOBOK. B TO e 9ac BimoMi J00pe BUBUCHI METOIM BUPIIICHHS THITO-
BHX 3a71a4 TETUIOTIPOBITHOCTI, BUKJIaACHI y QyHIaMEHTaIbHUX poOoTaxX. TeopeTHdHi METOIU BUXOMSTH 3 aKCioM, pPiB-
HSIHb 1 TEOPETUYHMX IOCTYJATIB 1 BUPINIYIOTh OOEpHEHI 3a/1adi TeIIONpOoBigHOCTI. Y mild poOoTi BUOpaHi PO3B'S3KU
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npsaMux 3aaa4 3 MoHorpadii JIukosa O. B. «Teopis TemmonpoBiTHOCTI», K Taki, po3B’s3KH SKi J0Ope TEOPETUIHO 00-
IPYHTOBaHI 1 MalOTh aBTOpUTET y (axiBuiB. KpaeBi yMOBH Ul 3aBAaHHs HACTYIHI: JaHWH HaNiBOOMEXEHHH TOHKHN
CTPIIKEHb, O1YHA ITOBEPXHS SIKOT'0 Ma€ TEIUIOBY i30JI11i10. B movaTkoBHii MOMEHT 4acy i€ TapMOHIHHE JDKEPEso Ter-
JIOTH B TIEPETHHI CTPUXKHS Ha JEsIKii BiJcTaHi BiJ HOro KiHIsl. MK KiHIIEM CTPHKHS i JOBKUIISIM BiIOYBa€ThCS TEILIO-
oOMmiH 3a 3akoHoM HproTona. [ToyarkoBa (BigHOCHA) TeMIepaTypa CTPHKHS NIPUHMAETHCS PIBHOIO HyIO. TeriooOoMin
MK BUIBHHM TOPILIEM CTPHXKHS 1 TOBKIJUIS BiOyBa€eThCs 3a 3akoHOM HbroToHa.

KaouoBi cioBa: koedillieHT TeMIIepaTypoNnpoBiAHOCTI; PEryaspHUHA PEXHUM TPETHOIO POXY; TapMOHIWHHMN Harpis;
HamiBOOMEKeHe TBEP/IE TiJIO.
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FINDING THE TEMPERATURE CONDUCTIVITY COEFFICIENT FROM THE SOLUTION
OF THE DIRECT PROBLEM OF HEAT CONDUCTIVITY FOR A SEMI-LIMITED SOLID

The article concerns methods and formulas for the calculation of the coefficient of thermal conductivity of solid bodies
using the known solutions of direct thermal conductivity tasks. The solution to the inverse problem of heat conductivity
is based on the quite complicated methods including both hyperbolic functions and finite-difference methods. Under
certain experimental conditions, the task is simplified at the regular thermal modes of 1, 2, or 3 types. Thus final formu-
las are simplified to algebraic equations. The simplification of the inverse problem of heat conductivity to algebraic
equations is possible using other approaches. These methods are based on the analysis of the reference points, zero val-
ues of temperature distribution function, function inflection points, and its first and second derivatives. Here, we present
formulas for the calculations of the temperature field on the assumption of the direct task solution for the half-bounded
bar under the pulsed heating followed the re-definition of the boundary conditions. The regular thermal mode of the
third family is name the mode at which the harmonic heating is set (repetitive) in time. At the set harmonic mode the
law of fluctuation in the temperature of all points of body is known in time. The article describes three methods in
which solutions are reduced to simple algebraic formulas when using the specified points on heating thermograms of
test examples. These solutions allow algebraic deriving of simple relations for inverse problems of determination of
thermophysical characteristics of solid bodies. The calculation formulas are given for the determination of the heat con-
ductivity coefficient determination by three methods: by amplitude of temperature wave, a period of vibrations is a rela-
tive coefficient of heat exchange; by the change of phase of temperature wave; by a wave-length. The second method
uses the values of two coordinates of the test sample in two different points where the equal temperature is reached at
different points in time. The final solution of the equation is logarithmic. The analysis of known methods and tech-
niques shows that experimental methods are oriented on the technical implementation and based on facilities of avail-
able equipment and instruments. Existing experimental techniques are based on specific constructions of measuring
facilities. Simultaneously, there are well-studied methods of solution of thermal conductivity standard tasks set out in
fundamental issues. The theoretical methods come from axioms, equations, and theoretical postulates, and they give the
solution of inverse tasks of thermal conductivity. This work uses the solutions of direct tasks presented in the mono-
graph by A. V. Lykov “The theory of heat conductivity”. These solutions have a good theoretical background and ex-
perts' credit. The boundary conditions of the problem are next: the half-bounded thin bar is given. The side surface of
the bar has a thermal insulation. At the initial moment, the harmonic heat source acts on the bar in its section at some
distance from its end. Heat exchange occurs between the environment and the end of the bar according to Newton's law.
The initial (relative) temperature of the bar is accepted equal to zero. The heat exchange between the free end face of
the bar and the environment is gone according to Newton's law.

Keywords: coefficient of thermal conductivity; third-generation regular mode; harmonic heating; semi-limited solid.
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