5. 3apaya o0 npomMep3aHuu (3agadva o
dazoBom nepexoae, 3agava CrtedaHa)

1. NMocTaHoOBKa 3agauu

IIpu u3MeHeHUN TeMIepaTyphbl TeJIa MOKET IPOUCXOAUTHL U3MEHEHUE ero
¢pusuyeckoro cocrossnusda. Hampumep, npu nepexoae remMmneparypbl yepes
TOYKY IJIABJICHUS MPOUCXOAUT IEPEXo] BellecTBAa U3 KUAKON (Ppa3bl B
TBepaAy (ady npu 3arBepAeBaAHUU, UM OOPATHBIN Mepexoa U3 TBepPAOH
(ra3bl B KUAKYIO IPH JIABJICHUH.

IIpu »3TOoM Ha mnoOBepXHOCTH (Pa30BOr0 Mmepexoaa Bce BpeMs
MOAAEPKUBACTCH MMOCTOSIHHAA TeMIIepaTypa.

Ilpy JBMKEeHMM TOBEPXHOCTH (Pa30BOr0 Imepexoaa MNPOMCXOAUT
BblJIeJICHUE CKPbITOM TEIJIOThI 3aTBepAeBaAHMA (NJIABJICHUS).



MaremaTuyeckoil MoAeJbI0, ONMUChIBaKIIed mnpouecc ¢a3oBoro

nepexoaa, MABJACTCHS 3aJaYa ¢ NOABHKHOW TrpaHuued (3agada
Credana).

PaccMOTpUM ILUIOCKYIO 33144y, KOIIa MOBEPXHOCTHLIO pa3gena ABYX
¢a3 sBIAsETCHA MIOCKOCTD X:§ t) . C MOMeHTa BpeMeHH { [0
momeHTa Bpemenn (+Al  posepxmocTh pasnena mepemecTutcs Ha
pemmunny Af ¢ U o>t4al, =X > 5=X, =X +ac.

IIpu 5TOM npoucxoauT 3aTBepaeBanue Maccel PAS  mpn AE >0
(um paciuiasiaenne maccol PAE npuaé <0) u Beigeasercs
COOTBETCTBYIOLIEEe KOJMYeCTBO Temia Aoal.

YpaBHeHMe TEII0BOro 0ajlIaHca uMeeT BU/I.
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rue k1 U k2 — K03((PUIHEHTHI TeIUIONPOBOIHOCTH NEPBOH U BTOPOU
(¢a3bl, a ,/ - CKpPbITAd TEIUIOTA IVIABJICHUS.
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IMpu At — 0 mosyuaem ycioBusI Ha TPaHHIE Pa3desa:

K o ou ) d/;
OX |x=¢  OX | *x=¢ dt
Ipu A& > 0; d 95 MPOUCXOIUT MPOLECC 3aTBepAeBAHUSA
BelleCcTBA.
dg
IIpn A¢ <0,— < (0 mnponcxoauT npouecc NJIaBJICHUs BelleCTBA.

PaccMoTpuM npouecce 3aMep3aHus BOAbI , IPU KOTOPOM TeMIleparypa
(ra3oBOro0 mepexoxa paBHa HYJII0.

bynem npeamnoJsiarathb, 4T0 Macca BoJIbl Pacloyio;KeHa B odaacTu X > O,
orpaHu4eHHol miockocToio X = (),

B HauaabHblii MOMeHT t = (0 BoOxa o0JIamaer IMOCTOSTHHOH
Temneparypou T >(

Ecau Ha rpanune noBepxHoctn X — () Bce BpeMsi MOJJIePKUBAETCS
nocrostHHasg remMneparypa | < (), To rpaHuIIa NIpoOMep3aHus

1
X= 5 (t) , OyZ1eT CO BpeMeHeM NMPOHUKATh BIVIYOb KUIKOCTH.



3agaya o npoMep3aHuM (3a1a4a ¢ MOABUKHOM IPaHULICH, 3a1a4a
Credana) craBuTcs CJACAYOINUM 00pa3om:
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(U, =T,, x=0,
u, =T, t=0,
u,=u,=0, x=£(t), £(0)=0, (3)
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k—| -k,—| =dp—= 4
oX |, X |, =4p dt ' (4)
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e K, & u K, @ - K03} (PUIHEHTHI TEIJIONPOBOAHOCTH U
TEMIIEPATYPONPOBOIHOCTH TBEPIAOU M KUIKOU (pa3bl.



IlocTpoenue pemenust 3agaqu (1)-(4).
Nem peumienue B BUje:

u =A + qu)(ga)l(ﬁ)’ u, =A + BZq)(Za;(Jf)’

rae q)(W):L e‘zzdz - ¢yHKUIuA oIMOOK.
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A3 (2), (3) cnenyer: AL = Tl, A2 + |32 =T,

A + Bld)(Zafﬁ) =0, A, +B,0(5 7)) =0

YcaoBus (5) BHIOJIHAOTCA MPH JHOOOM {, 0TKy1a ciieayer: 5 = a\/f :
rne - nexoropas nocrossnuasi. OTCIOAa MOTy4YaeM:
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A=T B =—5
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st onipenesienust (¥ u3 (4) mojsiyyaem ypaBHeHUe:
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IIpu 7=0 ¢popmy.nl (7) u (8) cymecTBEeHHO YIPOIIAKOTCS:

A=T; B =- LE , A=0; B,=0, (9)
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KOTOPOE pPeliaercsi YUCJICHHO UJIN rpapuvecKu.



Metox moaooust
PaccmoTpum ypaBHeHue: u =au (11)

YpaBHenue (11) He u3MeHseTCH NPU NPeOOPA30BAHNM NTEPEMECHHbIX:

X' =kx, t'=kx, (12)
ITO 03HAYAET, YTO pellieHHe 32/1aeT 3aBUCHT OT apryMeHTAa % , TO €CTh
qT1o0 X t
u(x,t) = f(x2:)=f(2), z=—= (13)
(0= 1) =1, 7=
ou  d*f  ou  , df  df
) ox: Mdz2' oo 45 iz Zdz (44
d*f df
11), (14) = a’ =-27— 15
(11), (14) e & (15)
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(15) = f(z) = A+Bje 2= AtB 2j e¢'dl = A+BD(2)  (16)
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a?n=-21 = f'=

JIBMoKeHUe HYJIEBOU U30TEPMbI ONMCHIBACTCH YPABHECHHUEM: E= a\/f ,
rue

f(4)=0.
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5%, e,

= 1 Y : (17)

a d*, —22i 2<Z7<w

| dz2 dz 2
(2) = f(0)=T,, f, (0)=T (18)
(3) = f,(5)=1,(5)=0 (19)

@= ki $)-kf, ()= (20)



Nem pemrenue Bujae:

f(z)=A+B®(£%), 0O<z<4
f(z)= ' (21)
fz(z)=A2+BZCI)(a—22), 2<7<®

N3 ycaosnii (18)-(20) moayuaem gopmyani (7) u (8).

3ameuanue 1. 3aja4y 0 nMpoMep3aHUU MOKHO AHAJOTHYHO PEUIUTh,
eCJIM  CKpbITAas TeIJIOTAa BbIAEAACTCH He 1npu  (PUKCHUPOBAHHOU
TeMIeparype, a P HEKOTOPOM MHTEpPBaJie TeMIeparyp.

3amMeuanue 2. AHAJOTMYHO pelIaercsd 3agadya B cJydae, KOIja
UMeeTCsl He OJHA, a HEeCKOJbKO KPUTHYECKHX TeMIeparyp. ITO
NPOMUCXOAUT, HANpPUMep, B  Mpolecce Mmepexoga M3  OJHOM
KPUCTAJUIMYECKON  CTPYKTYpbl B JPYIYl0, HanmpuMep  NpH
NMEePEeKPUCTATIAZANMHA COJIH.



