BECTHUK VIMYPTCKOI'O YHUBEPCHUTETA. MATEMATHUKA. MEXAHUKA. KOMIIBIOTEPHBIE HAVKH

MATEMATHUKA 2021. T. 31. Bem. 2. C. 241-252.

VIK 517.968

© M. H. Pamaszanos, H. K. I'vibmanos

O CUHT'YJISPHOM MHTETPAJILHOM YPABHEHUH BOJILTEPPA KPAEBOII
3AJIAYM TEILJIOMTPOBOJHOCTH B BBIPOXKJIAIOIIECSI OBJIACTH

B pabore paccmarprBaeTcs CHHTYIISIpHOE HHTETpajbHOE YpaBHEHHe TuMa Bombreppa Broporo pona, K KOTo-
POMY METOZIOM TEILIOBBIX NOTEHIHUATIOB PEAYLIUPYIOTCSI HEKOTOPbIE TPaHUYHbIE 33a41 TEIIONPOBOIHOCTH
B 00NacTIX ¢ TpaHUIEH, M3MeHsIomeics co BpemMeHeM. OCOOCHHOCTh TaKoro poja 3ahad 3aKIiovaeTCs
B TOM, 4TO 00JIaCTh BBIPOXKJAETCS B TOUKY B Ha4aJIbHBIH MOMEHT BpeMeHH. COOTBETCTBEHHO, OTIAMYHUTEIb-
HOW 0COOEHHOCTBIO HCCIIEAYEeMOT0 MHTETPAIbHOTO YPaBHEHUS ABISETCA TO, YTO MHTETPANl OT sijpa, MpH
CTPEMJICHUH BEPXHETo MpejAeia MHTETPUPOBAHUS K HIDKHEMY He paBeH Hymo. /laHHOe 00CTOSTENIbCTBO
HE MO3BOJISIET PEIIUTh TaHHOE YpaBHEHHE METOAOM MOcie0BaTeNbHbIX npubmmkeHnid. [loctpoeno obmee
pEIIEHNE COOTBETCTBYIOIIETO XapaKTEPUCTHUECKOTO YPABHEHUS U METOJIOM PaBHOCHIIBHON PETyIsIpU3alin
Kapnemana—Bekya HaliileHO pelIeHHe TIOJIHOIO HHTErpaibHOro ypaBHeHHs. Iloka3aHo, 4TO COOTBETCTBYIO-
1iee ONHOPOJHOE HHTETPAIBHOE YPaBHEHHE NMEET HEHYIIEBOE PEIICHHUE.

Kniouesvie crnosa: uHTETpabHOE YpaBHEHUE, CHHTYJISIPHOE HHTETpajbHOE YpaBHEeHHe Trtia Boisreppa BTO-
poro poxa, Metox perynspusanuu Kapnemana—Bekya
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KpaeBble 33124 TEIOMPOBOAHOCTH B 00JACTAX € IPAaHUIIAMU, IBUKYIIUMUCS C U3MEHEHHEM
BpEMEHM (HEUMIUHAPUUECKUE 001acTH) IPUOOpETAIOT Bee OOJIblIee 3HAUEHUE, KaK B TEOpEeTUYE-
CKHX, TaK U B MPHUKJIAJHBIX pazjesnax MatemMaruku. KonnuecTBo padoT, NOCBSIIEHHBIX PELICHUIO
NOAOOHBIX 3aJay, 3aMETHO yBenuduBaercs. IIpm 3TOM HyKHO OTMETUTh, YTO B OOJIBIIMHCTBE
paboT 00nacTh, B KOTOPOH HIIETCS pELIeHHEe 3aJayd, B HayaJbHbIH MOMEHT BPEMEHH HE BBI-
poxxaaercs B Touky. B pabGorax [1-5] npu pemeHnn Takoro poja 3ajaad NpUMEHSETCS METO/MKA,
3aKITIOYAIOMIASACS B CBEICHUM HELMJIMHAPHUYECKOW 00JacTu K MUIMHApUYEeCcKoi. Mmeercs: membiit
psa paboT, MOCBALICHHBIX YMCICHHBIM METOJaM PEILlIeHUs] TaKuX 3az1ad [6—-8].

Oco0blit HHTEpeC BBI3BIBAIOT KPAaeBbIE 3aa41 Il yPaBHEHHUS TETJIONPOBOAHOCTH B 00IACTIX,
BBIPOXKJAIOIINXCS. B TOUKY B HayaJbHbI MOMEHT BPEMEHHU. B JaHHOM cilydae AJis pelieHus co-
OTBETCTBYIOIIMX KPAaeBbIX 3aJlau yKa3aHHbIC BBIIIE METO/bI HE MPUMEHHUMBI, TaK KaK He yIaeTcs
COIVIACOBATh pEIlIEHHE YPaBHEHMs TEIIONPOBOAHOCTH C JABMKEHHEM TI'PaHUIlbl 00JacTU Terlo-
nepeHoca. Hanpumep, npu nccieqoBaHUM MaTeMaTHUECKOM MOZAEIN MPOLECCOB, MPOUCXOAAIINX
IIPY pa3MbIKAaHUU HJIEKTPUUECKUX KOHTAKTOB, B YACTHOCTH, IIPU OMMCAHUU TEIUIONEPEAAUYH B KU~
KOMETAJTMYECKOM MOCTY M B DJIEKTPUUYECKOM Jyre BOSHUKAET cleayrolas 3anaqa [9—-13].

Haiitu B obmactu QQ = {(r,t): 0 < r < t, t > 0} peuienue ypaBHeHUs

ot ror

ou(r,t) a*d ( ou (r,t)
— = r——m
or

) FnD). ©.1)
yIIOBJIeTBOp}I}OIHee rpaHI/IIIHbIM YCHOBI/IHM:

limu(r,t) =q (t), t>0,

r—t
u(rt) (0.2)
}”%W_%(t)’ t>0.
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MeTo/ TEIIOBBIX MOTEHIMAIOB MO3BOJISIET PELylIMPOBaTh MOI00HBIE KpaeBble 3a/1au TEIIOo-
IPOBOJHOCTH K CHUHTYJISIPHBIM MHTErpajbHBIM ypaBHeHUsM tuna Bonbsreppa [14]. Ilox cunrymnsp-
HbIM MHTErpAJIbHBIM ypaBHEHHEM Tuna Bosibsreppa moxpa3zymeBaeTcsi ypaBHEHHE, SIIPO KOTOPO-
ro obnazaeT ciaeqyolMM CBOMCTBOM: MHTErpail OT s[pa YPaBHEHUS MPU CTPEMIICHUH BEPXHETO
npenesia K HKHEMY HE CTpEMUTCS K Hymo. IIpu 3ToM HY’)KHO OTMETUTh, YTO COOTBETCTBYIOLUE
UHTErpAIbHBIC YPAaBHEHHS HEJb3s PEIIUTh METOIOM MOCIIEI0BATEIbHBIX MPUOIMKEHUH U B O0JIb-
LIMHCTBE CIIy4aeB COOTBETCTBYIOIIME OMHOPOAHBIE UHTEIPAJIbHBIE YPABHEHUS UMEIOT HEHYJIEBBIE
pemeHusl.

B nanHoit paboTe uccnenyercss CHHIYIIpHOE HHTETpajJbHOE ypaBHEHUE TUIA BonbTeppa Bro-
poro poja, K KoTopomy penyuupyetcst kpaesas 3agada (0.1)—(0.2).

§ 1. IlocTanoBKa 3aga4u

Hccnenyrotes BOIMPOCH! pa3pelIMMOCTH CIEAYIOIIEro 0CO00r0 HHTErpalbHOIO YpaBHEHUS TH-
na Bonbreppa BTOporo pona:

p(t) = | N@7)p(r)dr=[f(1), (1.1

rac

i=1
1 12+ 72 tr
Ny (t, 1) = g - exp <—m> -1y <m>, (1.2)
tr 12+ 72 tr
Ny (t, 1) = —m - exp (—m> o <m), (1.3)
T 2+ 72 tT
N3 (t,T) = m - eXp (—m) . IO (m), (14)

spech Ioy (2) = I (2) — 11 (2), I, (2), n = 0, 1, — monuduumpoBanusie GpyHkmuu beccenst MHu-
MOTO apryMeHTa.
JUist siqpa uHTerpasbHoro ypapHenwus (1.1) crpaBeminBo paBeHCTBO:

¢
lim [ N (t,7)dr = oc.

=0 Jo
IIpu stom s (1.2)—(1.4):
t t t
E}% i Ny (t, ) dr = o0, E}% i Ny (t, ) dr =1, %1_{% i N3 (t,7) dr = 0. (1.5)

§ 2. Pemienne XxapakTepuCcTH4Y€CKOI0 HHTEIPAJIbHOI0 YPABHEHHSA

HuTerpaibHOe ypaBHEHUE

o () - / (N (t7) + No (1, 7)} o (7) dr = g (1), @.1)
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BBUAY cBOMCTB (1.5) sBNsieTcst XapakrepucTudeckum uist ypasHenus (1.1).
Ecnu BBecTH cnenyromue 0003HAYCHUS:

: (2.2)

éeXp (4;21/) 4 G) = v), ieXp (461121/) I G) =0

10 ypaBHenue (2.1) cBemeTcs K CIAEAYIONIEMY UHTETPAILHOMY YPABHEHUIO OTHOCHTENLHO HEM3-
BeCTHOU GyHKIHH @1 (Y):

) - [ T My — 1) (2) do = g1 (9), 2.3)

rue
1

-t = o0 (g ) () -
1

T exp (—m) o (m) '

3ameuanue 1. Ecnu Oyner Haiineno pemienne ypaBHeHus (2.3), To pemenue ypaBHenus (1.1)
IOJIy4MM MeTOIOM peryisipuzaunu Kapnemana-Bekya.

2.4)

§ 3. Pemienne oqHOPOAHOIO YPABHEHH
VYpaBHenue (2.3) NpUHIMIHAIBHBIM 00pa3oM OTIIMYaeTCs OT ypaBHeHUil Bombsreppa Broporo

pola, Il KOTOPBIX pELICHUE CYIIECTBYET M €IUHCTBEHHO. PelieHne cOOTBETCTBYIOIIETO OJHO-
POITHOTO ypaBHEHUS

©1 (y)—/OOM— (y — ) ¢1(z)dr =0, (3.1)

B 001IeM ciy4yae, MOXeT ObITh M HeTpUBHAIBHBIM. COOCTBEHHBIE (DYHKIIMM WHTETPAIBHOTO YPaB-
HeHus (3.1) ompenensroTcsi KOPHAMH CIEAYIOIIETO TPaHCIEHIASHTHOTro ypaBHeHus [15, c. 569]
OTHOCHUTEJIBHO MapaMerpa p:

M_(—p) = /OO M_(z)-e*dz=1, Rep<O. (3.2)
0
B namewm cnydae ypaBuenue (3.2) npumet Bun [16, (29.169), c.350]:
(7)1 ()
S () (50) - () 1 (0
a a a

a a

)} =1, Rep <0,

roe K, <@>, n = 0,1, — yaxkuun MaknoHanbaa.

Hcnons3ys cBoicTBO OecceneBbIX PyHKIUH MHUMOTO apryMeHTa

2 (2) - Ko (2) + In (2) - Ky (2)] = 1,
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3amnuileM 3TO ypaBHEHUe B cieayromem Buae [17, (8.477.2), c. 927]:

L (2) [0 (57) - (7)) 0 e

a a a

[Mpennonoxum, gro I (V;p

rymenta I (@) = Jo (i\/jp>, e Jy <@> — ¢ynkuun Beccens. UsBectHo, uTo J)) <—“/ajp>

a

) = 0. Cornacno omnpenenenuto GpyHkuuu beccenst MEUMOTo ap-

MMeeT GeCUNCICHHOE MHOXKECTBO KOPHEil M BCE €¢ KOPHH JCHCTBHTCIBHBI, T. €. ~—&
ay € R. Orcrona py, = a?a2, 410 IPOTUBOPEUUT ycioBu Rep < 0.

3HAYUT, HEOOXOIMMO HANTH KOPHHU ypaBHEHUS
VP, (V_p) ~ 2K, (—V_p> —0, Rep<0. (3.3)
a a a

JlaHHOE€ ypaBHEHHME HMMEET €IMHCTBEHHBIM JEHCTBUTEIBHBIA KOpeHb py < (, mpuueM py ~
~ —0,595%a2, 310 03Ha4aeT, uTO ypaBHeHue (3.1) UMeeT HeHyeBoe pemenue ¢y (y) = C - Py,
Torga, Bo3Bpamiasch K CTapbIM MEPEeMEHHBIM (2.2), MOJIyYuM, YTO OJHOPOIHOE WHTETpajbHOE
ypaBHEHHE, COOTBETCTBYIOIIEE ypaBHEHHIO (2.1), IMeeT COOCTBEHHYIO (YHKITHIO:

= qy, TIe

Po_ _t_
t

1
g0(0)(,5)20.2.6 452, po <0, C = const.

§ 4. PellleHHe HEOTHOPOIHOI0 XapaKTepuCTHYEeCKOTro ypaBHeHusi. [locTpoeHue
P€30JbBEHTHI

VYpaBHeHue (2.3) — ypaBHEHHE C PA3HOCTHBIM SJIPOM, HO €r0 HEJb3s PEIIUTh HETIOCPEACTBEH-
HBIM TpUMEHEHHeM IpeoOpazoBanus Jlamnaca, Tak kKak 37eCh TeopeMa O CBEPTKEe HEMpUMEHUMa.
[IpumenuM mMeTos MOJEIbHBIX pemieHui [15, c. 561]. B cooTBEeTCTBUU ¢ 3TUM METOJOM PaccMOT-
pUM BCIIOMOTaTeIbHOE YPABHEHUE C SKCIOHEHIIMAIBHON MPaBON YaCThIO:

o1 (y) — /Oo M_(y —z) ¢ (z) de = e,

e M_ (y — x) onpenensiercst paBeHcTBOM (2.4). Ero perenne onpenensieTcs: hopMmyIioi:

1 o [e/e]
o1(p) = ——==——-¢", r1me M_(—p) =/ K (—z)e"dz, Rep <O,
1—M_ (—p) 0

Torna pemenue ypaBHeHus (2.3) OyaeT UMeTh BUA:

1 o+100 -~ p 1 o+100 R R
o1 (y) = —/ gi—() ~ePdp = g1 (y) — —/ R_(—p) g1 (p) - €’ dp,

27 Joioe 1 M (—p) 270 Jo—ioo
e
R > _ ~ M_(—p)
g pz/ g (y)-e™dy, R_(-p)=-——=—"—, Rep<0,
1 (p) ; 1 () (—p) L ()

M_(-p)=1-2 {\/?10 (\/;_p> K, (?) ~ K, (@) I (@)] Rep < 0.
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Eciu R_ (—p) = R_ (y), Torna pemenue ypaBHeHus (2.3) UMeeT BUA:
pW=aW+ [ R-0a@ d. @
Yy
JUitst HaxOKAeHusT pe30oibBeHThl R_ (y) ypaBHenwust (4.1), 3amuimemM ee H300pakeHne B CIIeIy-
IOLIEM BHJIE:
5 (vapy L2 () K () - 6 () b (7))
R < ) = , Rep<0
a 2V§%(£%K3@q>—K(ﬁﬂf(izﬂ
U BOCHOJb3yeMcs cBoiicTBamu [16, ¢. 191]:
(1) Bena ¢ (t) = ¢ (p), Torna ¢ (at) = Lo (2), a > 0.
o0 T2
—ﬁti% T-e #wp(T)dr
0
2 W HalJieM OPUTHHAJ BBIPAKCHHS

(2) Ecn ¢ (p) = ¢ (t), Torna ¢ (\/p) =
Jlns ynobceTsa BBeieM 0003HaUEHHE ‘/ij =
120 (2) [2K: (2) — Ko (2))]

R (2)

21y (2) [2K; (2) — Ko (2)]

+
- e ,

Cornacsao [18, ¢. 519]:
con_ Alz)
=507 LB

e 2z, — Hyau oyukiun B (2) = 21 (2) [ K7 (2) — Ko (2)].
1) Iyets 2K (2) — Ko (2) = 0. JlaHHOe ypaBHEHHE, KaK OTMEUCHO paHee, MMEeT OJUH

ey Aler) oy Alz0)
=D B "B ()
k0.

keZ\{0}
B (z) = 20 (z) [z - K1 () — Ko (21)]

KOpPEHb 2y, IIpuueM 2y ~ 0, 595.

2) Iycts 1y (z2) = Jo (iz). CaemoBarenbHo, iz = qp WIA 2 = —iqy, TIC oy € R.
e Y — R*_ ( ),

Tornma:
—+o00 A (Zk)

Az
()‘:.ZB’(zk .

B =30~ 2B

4.2)

e 2oy

Irac
B/ (Z()) = 2 (]_ — Zg) ]0 (Z()) Kl (Zo),
2(1 = 2§) Lo (20) K1 (20)

e~y

TakuM 0Gpa3soM MOJIYUHIIIH, UTO:
1 (2) [26 - K (21) — Ko (21)]

R (y)= )
kezZ\{0}
U3 paBenctsa (4.2) u cBoicTB n300paxenus (1) u (2) umeem:
5 P\ _.
A () -
a
a2 /OO z2 2
xoe W R dr 4
2e) — Ko (2)] Jo

1
a ke;\%o} 2v/mye 20 (z) [ - Ko (
1 CL2 /Oo _a? 2
+ : x-e w YV,
Zﬁy% 2 (]. — Zg) Iy (Zo) K, (Zo) 0
Jlist pe3onbBeHThl R ( — y) crpaBeuTiBa OIEHKa:
A

—y) <
R_(z—y) T
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§ 5. Pemienne XxapakTepucTH4€CKOI0 YPaBHEHHUS

[TpencraBuMm xapakTepucTuiyeckoe ypaBHeHue (2.1) B cieayronieM BUe:

e (~ort=s) 1o (G ) } 27 dr = s )

1€ UCII0JIb30BaHbI CICAYIOIIHC 0003HaYEHH:

pr)=ew (1) ¢ 0 20 = (33) 90

Torma pemenue ypaBHeHnus (5.1) 3anumieTcs B BUIE:
t
o2 (1) = g2 (1) + / R(t,7) g2 (7) dr + C - 3" (1), (5.2)
0

rae C' = const, gpgo) (t) = % . epTO, po — KopeHb ypaBHeHus (3.3), po ~ —0,595%a>. Jlng pe3onb-
BeHTHI R (¢, T) crpaBeasnBa OLCHKa

D
R(t,7) < ———
tr(t—7)
§ 6. Pemienune MCX0AHOr0 HHTErpPaJbHOrO ypasHenus. Peryaspusanus Kapiemana-Bekya

Hcxonnoe unterpanbHoe ypaBuenue (1.1) mepenwuiiem B BUAC:
' 1 ir tr
t) — : __ T Y 3
902() /0 {t—T exp( 2a2(t—7')> O(Qaz(t—7)>
tr T tT
2a2 (t — 1) P ( 2a? (t—T)) o (2@2 (t—7)>} P2 (7)dr (6.1)
' T tr tr
/0 22 (i —7) P ( 202 (t—T)) 0 (2@2 (t—T)) w2 (7)dT + 2 (1),

rae

pal)=e (103) o0, R0 =ex (415 ) 10

[IpumeHuM MeTOJ peryispu3alii peluieHueM XapakTePUCTUUECKOTO YPaBHEHUS — METOJI pe-
rymsipuzanuu Kapnemana-Bekya. Cuutas npaByro 4acTh ypaBHeHUs (6.1) BpeMEHHO M3BECTHOM,
3aMuIleM €ro pemieHue coriacHo Gopmysne (5.2):

T

902(t)—/0tm-exp (—#T_T)) -1y (ﬁ) @y (T) dr —
_/OR(t—T){/O ﬁ.exp(—ﬁig))%(ﬁ)%@dﬁ} g

=f2(t)+/OtR(t—T)fQ(T)dT+C'/OtR(t—T)sOS))(T) dr +C -3 (t).
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JlanHO€ ypaBHEHHE MOXKHO 3alliCaTh CIELYIOIINUM 00pa3omM

_ /0 N (7)o (7) dr = F (1), (62)
e
YO (Cai=n) o (aia) o

= w o (Camesn) b (Gmeon)

7)oy (1) dr+ C - ) (2).

vael e
F(t):fz(t)Jr/O R(t—r)fg(r)dTJrC'/OtR(t

Teopema 1. Ecnu t=2 f5 (t) € M (0;00) = Le (0;00) N C (0;00), mo unmeepansroe ypaste-
Hue (6.1) umeem eduncmeennoe pewerue @y (t) € M (0;00) = Lo, (0;00) N C (0; 00), komopoe

Modcem ObiMb HAUOEHO MemOoOOM NOCIE008AMENbHBIX NPUOIUNCEHU

JlokaszaTeabcTs o. OueHnm kaxmoe ciaraemoe siapa N (¢, 7)

D,

e *-Ih(2) < ﬁ

D1 t dr D1
: = — .Vt
v

D, / T Wi- T / Vo1 R
~ T ~
222 ), t—71 Vi \/_ 2a2 Vit—T1 2a? t—7  2a?
Ouennm Bropoe ciaraemoe siapa N (¢, 7).
1 &t ET
e s Vo N ge=
%ﬁ/\ft— 7o (g b (g
T £
= _ = Z =
202 £—71
T o0 vV2a2ztt 20z -7
= . e 7 Iy (2)dz =
2a? 2 V2a2tz —tr — 2a2z1  2a%2%7?
2

2a4(t

2a%t > 20z —

V2a%tT vz . a22 T-eleo(z)dz:
2

-
T 92 9,292 2 (1 _ . -
2a° 2a272,/2a%(t — 7T) T Z_m
1 o0 Z 1 t 2a%z —
T 20t v " 2ma [ vt ' o T] e 7y (z)dz.
a ot z—% z T(t—1) z

2a2(t—1)

—annl<a<%,z€(%,+oo>n0<7<t.

= e
tT

Pacemorpum dyHKIHIO Y, (2)
Jlaunast pyHKIMS MOHOTOHHO yOBIBACT M MAKCHMYMa JOCTUIAeT B TOUKE Zmax = 2215

ya@mg-(%g)a~<“;l)aﬁ.
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3Ha4uT,
Vi 2%z — T Vi 202\ * [a—1\*"" Vi
B (e R
T(t—1) 2 T(t—1) e T T8 (t—7)?

Takum oOpa3oM Momy4um:
> Vz 1 [ Vit 20%z — T
T

o . -
/ tT _ tT z t — T z
2a2(t—7) \/ < 2a2(t—T) ( )

< Dy () ) vz ' 21_04’ D 1dZZHZ_2 QtT :?JH:
226 \JZ 2a2l(€:f‘r) - (1+2)2 a*(t—1)
o 1 1 1
=D4/ 8o 17 Tdy <
0 ( Y2 2

_tr 4 >§
2a2(t—T) Y
o) ya—2
<D4/ —dy:B(a—l,——a),
0 (1+y) 2

e B (-, ) — 6era-dyHkuust. V3 moimydeHHBIX OEHOK CIEMyeT CIPaBEAIUBOCTh TEOPEMBL. U
TeM cambIM OKa3aHO, YTO JJIsl HHTETpasbHOTO ypaBHeHus (1.1) Takxke cnpasenynBa

N|=

Teopema 2. Ecnu ¢ 2 -exp (1) [ (t) € M (0;00) = Lo (05 00) NC' (0; 00), mo unmeepanvhoe
ypasnenue (1.1) uveem eouncmeennoe pewenue exp (15) ¢ (t) € M (0;00) = Lo (0;00) N
N C (0; 00), komopoe modcem Obimb HAUOEHO MEMOOOM NOCLEO08AMENLHBIX NPUOTUIHCEHUL.

3ameuanme 2. 13 coorHomenuit (6.2)—(6.3) ciaemyet, 4T0 OAHOPOJHOE YpaBHEHHUE, COOTBET-
ctByromiee (6.1), paBHOCHIBHO HEOTHOPOTHOMY YPAaBHEHHIO

902@)—/;]\[(@7)@2(7)6;7:0. {/OtR(t—T)gogo) (7) dr + o (t)}, C' = const,

9TO O3HAYAET, YTO MHTErpajibHOE ypaBHeHue (6.1), a BMecte ¢ HUM U ypaBHeHue (1.1) umeror
o01ee peuieHue, CocTosIee U3 00IIEero PeHIeHUsT OJHOPOIHOIO YPAaBHEHUS U YaCTHOTO PEIICHUS
HEOHOPOJHOTO.

§ 7. 3aknwueHue

B pabote HaiineHo ob1iiee pelieHre 0co0oro HHTErpaibHOTO ypaBHEeHUs T Bonbsreppa BToporo
poza, K KOTOpOMY PeAyLUpPYIOTCSl IByMEpHBIE 3a[]a4i TEIJIONPOBOAHOCTH B 00JACTAX BBIPOXKIA-
IOLIUXCS B TOUKY B Ha4aJIbHbIM MOMEHT BpeMeHHU. [loka3aHo, 4TO COOTBETCTBYIOIIEE OAHOPOIHOE
YpaBHEHUE UMEET HEHYJIEBOE PEIICHNE B KJlacce OrpaHMUYEHHBIX (QyHKUMH. MccnenoBanne Takoro
pona ocoObIX MHTErpabHBIX YpaBHEHHUI BosbTeppa npeacrasiiseT caMOCTOATENbHbBIN HHTEpEC.

®unaHcupoBanue. PaboTa BeImonHeHa o rpantaM MuHHcTepcTBa 0Opa3oBaHus U Hayku Pec-
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In this paper, we consider a singular Volterra type integral equation of the second kind, to which some
boundary value problems of heat conduction in domains with a boundary varying with time are reduced by
the method of thermal potentials. The peculiarity of such problems is that the domain degenerates into a
point at the initial moment of time. Accordingly, a distinctive feature of the integral equation under study
is that the integral of the kernel, as the upper limit of integration tends to the lower one, is not equal to
zero. This circumstance does not allow solving this equation by the method of successive approximations.
We constructed the general solution of the corresponding characteristic equation and found the solution of
the complete integral equation by the Carleman—Vekua method of equivalent regularization. It is shown
that the corresponding homogenecous integral equation has a nonzero solution.
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