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TUnNn4yHble TeEpMUYECKME UUKIbl ANS py4YHOM Ayroesoun ceapke (1),
cBapke nog itocoM (2) v aneKTpowsilakoBon ceapke (3).
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* [lpm noGoM TeMIIepaTypHOM II0Jie B Telle BCerfa HMETCA
«UACTHLIB» ¢ OMWHAKOBOW TeMmIepaTypon. Bciiu Takue JacTHIbL
MBEIC/IEHHO  COENHUHWUTB, TO [ONVUUM  HIOMEPMIUECKE
1HOBEPXHOCHLI.

* HMH3orepmuueckasi HOBEPXHOCTE — 3TO T'@OMETPHUYLCKOR MeCTO
TOUEK ¢ OIMHAKOBOH TEMIIepaTypOu.

Hiomepmuueckue ROBEPXHOCHLH
(PIBO.TepMBI) MOT'VT 3aMBIKAaThLC Ha celds
HMJIM BRIXOJMTE Ha FpaHUILY Tena. ’53

Hzomepmuueckue HOGEPXHOCIHU
MEXTY cobomn HHKOTJA HE
MepeceKaroTCA.




TeMnepaTtypHoe none

T=T(x, y, 2),
9T/9t=0
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I'(x, vy, z, t)=C nnn T=C, rnpe C=const
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Bmopou 3akoH mepmMoOuHaMUuKu

g s

- A HeBo3mMOXXeH caMmonpon3BOSbHbIN
« MepeHoc Tenna oT bonee XonoAHOro

“ Tena k 6onee ropsyemy

Pyoonbdp Knaysuyc
1822-1888

[Tpnpopa CcTpeMuTca NnepenTu
N3 MeHee BEPOSATHOrO COCTOSAHUSA
B Oonee BeposiTHoE

JMroaBur bonbumaH
1844-1906
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I'pa,u,meHT TeMlieparypbl

= [pajMeHT TeMNepaTypbl - 3TO BEKTOP, HOPMaslbHbIN K
N30TEPMUYECKO MOBEPXHOCTN N HaMpaB/IeHHbIN B
CTOPOHY BO3pacTaHusa TeMnepaTtypbl. YNCIEHHO
rpafueHT TeMNepaTypbl paBeH NPON3BOAHON OT
TemnepaTypbl N0 HOPMasIN K MOBEPXHOCTM:

At dt
radt = lim =
4 (An ) dn



[[paaneHT TEMNEPATYPbI

FpagueHToM TeMNepaTypHoro noas B 4aHHOM TOUKE,
Ha3bIBAETCA BEKTOP, NPOEKUMAMU KOTOPOro Ha
KOOpAWHATHBLIE OCK, ABIAKTCA YACTHbLIE NPOU3BOAHBLIE OT
TeMneparypbl B AaHHONM ToUKe,
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Moaynb rpagueHTa.
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» TemmoBoH TOTOK — KOJIHIECTBO TEILJIOTHI
I[IEPCHOCHMOC 34 CAHHHILY BDCMCHH

(O, Bt

* [I10THOCTD TEILIOBOT'O IOTOKA — KOJIHIECTBO
TCIIIOTHI, IICPCHOCHMOC 34 CJHHHITY BDCMCHH YCPC3

q, Br/m’



Pypbe, XXaH
baTtuct
(1768-1830)

“““BblgatolLninca hpaHLy3CKuii

MaTEeMartuk.

[lan YeTKkoe onpeneneHne
NOHATUIO PYHKLNA.




OCHOBHOMW 3aKOH Tennon POBOOHOCTU

HucneHHO KOXPpPUUWEHT TeNSIONPOROAHOCTU paReH KOMUYecTBY
Tenna, NPOXOpAllero B eAMHULY BpemeHn Yepes efuHULY NSIOIWOAW
U3OTEPMUYECKOI NOBEPXHOCTU MPU YCJIOBUMU, YTO FpagueHTt
TEMNEPATYP B PACCMATPUBAEMON TOMKE paBeH eguHUUe

3axkoH Typobe (1822 r.): JnemerrapHoe xonuuecTso tenna dQ,
NPpOXofdiliee Yepes IeMeHT UIOTEPMUNECKSIA nosepxHOCcTH dS 3a
Bpemsa df, NpONOPUUOHANBHO TEeMNEPaTYPHOMY FpagueHTy.

ST—_' 8T =¥ E'T o
I e——f s ——ip
ox oy Oz

g

gradl =

dSdlt

on



TemmonpoBOAHOCTh MOKHO OIPEACIUTD U3 3aKOHA

DOypoe:
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YucnoBoe 3HAUEHHE TEIUIONPOBOJHOCTH OIPEACIACT
KOJIMYECTBO TEIUIOTHL (), NPOXOIAIEH Yepes CAUHUIY
H30TEPMHUUECCKON IMOBEPXHOCTH B €IHHUILY BPEMEHH, IIPHU

VCIIOBHH, UTO TPAJHEHT TEMIEPATYPHl PABEH ECIHHHILE
(grad ¢ = 1).



TEMIOMNPOBOOHOCTDb

Koaggpuyuenm mennonpo8odHoOCMU - BENNYMHA,
YUCMEHHO paBHasi NMIOTHOCTU TENMOBOro NMOTOKa,
npoxoasLero Yepes U3oTePMUYECKYIO NOBEPXHOCTL NpU
TemMnepaTtypHOM rpagueHTe, paBHOM eguHULLE:

A=q/grad T ,[Bm/(m-K)].
KoadhdouumeHT TennonpoBogHOCTU oOnpenenseTcs
ypaBHeHnem dypbe:

g=-h-grad T

TennonpoBoAHOCTb A 3aBUCUT OT arperatHoro COCTOSAHUS
BEelLlecTBa, ero coctaea, YUCTOThI, TEMNepaTypbl,
LaBNeHUsa 1 ApYyrux xapakTepUCTUK.



Koypdununent renaonpoBoganocTn

Koy duuneHT renionpoBoaHocTi

BENECTRG Br/(m*rpax)
ATIOMHHIIT 2093
Aenezo 74.4
30110TO 312.8
JlatyHb 85.5
Meas 389.6
PryTs 29.1
Cepebpo 418.7
Cranp 45 4
Yyryu 62.8
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HNekumn 1

KoadhhbuumeHTbl TennonpoBogHOCTH
(Npu KOMH. TemMnepaType)

MeTaabl H CILIABEI

MarepuaJ » Br/(Mm°K)
ATIOMUHHHI 204
bponsa (Cu + Sn) 64
Jlatyns (Cu + Zn) 93
Menb 384
Cepedpo 458
Crans: yriiepoaucTas 45
HEPIKABEIOIAA 18
Turan 15
Yyrym 90




NMopsgok ko3 puumeHTa TennonpoBoOgHOCTHU

ra3oB. BT

e 210 —,
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TenmonpoBOAHOCTH TBEP/BIX TEJI B MAJJIHOH
pa3 BbIlIe, Y€M TEIJIONPOBOAHOCTH Ira30B!
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TEILTOITPOBO/ITHOCTDb METAJLJIOB

Tenio B MeTaLIaX NEPEHAeTCH B OCHOBHOM TEMH KE
CBOﬁOI[HBII\'lH FHICKTPOHAMMP, KOTOPBIC CIIPDCHC/IHIOT
IMEKTPONPOBOIHOCTD

Jakon BHJ/IEMAHA-©OPAHIIA-TOPEHILA

/ L T rae 1 - abconroTHag Temmeparypa, K;

L, - anciio Jlopenma, pagHOE

2
T /{ k — nocroganaHag bonsrMana;

LO — ’ 3 € — 3apsJl 3JIEeKTPOHa.




AreKTpo- U TeNNONPOBOAHOCTbL

OTHOCUTENbHAaA TennonNpoBoAHOCTb
OTHOCHUTENbHAA INEKTPONPOBOAHOCTb

Ag Cu Au Al Zn Fe Pb Mg
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welding

cBapkKa

temperature

TemnepaTtypa

temperature field

TeMnepaTypHoe none

thermal cycle

TepMUYECKUN LUK

heat

TEerio

heat flow

Ten/j0BOM MNOTOK

specific heat flow

yAeNbHbIN TEMIOBOW
NOTOK

gradient rpagneHT
thermal conductivity TenJionpoBOAHOCTb
thermal conductivity KO PUNLUMNEHT

coefficient

TEnJI0NpPoOBOAHOCTU




