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Byn wnumuii  Makamaga = TOMOHKY — CKASAPABIK  MHTErpo-AudQepeHIHaNIblK  TeHaeMelep
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e Wt Ay = A K(t,s)y(s)a—s) ds+ 7 (t)
dt 0 »(0)=b OalTankel MApThl MEHEH Kapajar. Makaiana Oyn mace-

nerns oH kuanae € >0 on canbr YUYYH YbIFapbUIBIIIBI )KOHYH/O KOKJITAH KaHA Arepae (>0) 00T OH 10

(e>0)

YbITapbIIbIIIbI 60.HCO, dHZla aHbIH YbIrapbUIbIIIBI MCHCH Ky6ynraH TCHACMCHHUH YbIr'apbUIbIIIBIHBIH

o o C2
OpPTOCYHJIa KaHak Oaiianpli 6ap. ~10 GyHKUMsIAp KIacChIHIA HHTErPAJIBIK TEHIEME JKETUIIEPINK KUUUHE

A —
| | YIYH YHHKAIIYY Y3TYATYKCy3 dednmre V =v(t) 33 3KEHU JAJWIICHIeH. Byl MaceleHUH YbIrapbuUIbILIbI

t
y. () =v()+ 17[—)+77(t) v(t)
€ TYPYHOO JKa3blUIl'aH, MBIH/A -TCHACMCHUH YbITapbUIbIIIBI, YCKUTTEI'U

)
YeKTHK KaTMapAblH TYPYHYH (DYHKIUSCHI ) t=0 77(t)7 KallrTaH MYYOCYHYH TYPYHYH (DYHKITHSCHI.

2
OpyHa KO0y BIKMachl MacelIeHHH 4edyy KOIXyH Tabyy y4yH KongoHynarad. OmoHI0# die P orepaTop Clo

N C? .
MEHKUHANKTH ©3YHOe YarbUIIBIpaphl NalWjeHTeH, 0.a. ajx omepartop. [01]  MejikunauKkTe OmepaTOpAyH
C? .
HOpManapsl Ja aHbIKTairad. OnepaTopayH HOPMajJapbiHbIH 101 MeHKMHIMKTErH 4YeKTenyyIyry KaTapbl

PN =72l ymnenn, oneparopnys mopwamapo 7l = 171, 2IF]
”77”2,5 ‘9” F. ||2,€|;L| /(1_ 72 ) - O(g)’ € —>0 0aachI aJbIHTaH.
Herusru cesmep: ckamspasik mHTErpo-nuddepeHnuanapk TegaeMe, Kyoynbaran TeHeMe, mapamerp,

KYK TEHJeMelepH, Y3TYATYKCY3 YedHM, KOHTUHYYM MEXaHHUKAacChl, 4YeK apa KaTMap THOMHAErd (pyHKIHUS, KalraH
Myd4e THOMHIErd (QyHKITHUS, HOpMa.

B nmanHOll HayuHOl paboTe paccMaTpHBAIOTCsl CKAIAPHBIE MHTErpo-IudQepeHnnanbHble ypaBHEHUS

1
8%4‘ Ayzx‘LJ.K(t,s)y(s)(l—s)‘zdswL f(t) 0)=b
0 C Ha4YaJbHBIM YCIOBUEM Y=Y Crasurcs 3amaua o

pa3speuImMoCTn Z[aHHOﬁ 3aa4ur IIpu CKOJIb YrogHO MaJiIoM &> o " €CJIn pa3pcluirma, TO B KaKoM CBs3U

HaXOoOUTCA €€ PCHICHUC C PCHICHHUEM BBIPOXIACHHOI'O (g = O)
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A
[0.1] HUHTCIrpaJIbHOC YPABHCHUC TIPHU JOCTATOYHO MAJIOM | | HUMECT CAUHCTBCHHOC HCIPCPHIBHOC PCILICHUC

t

_ yg(t)=V(t)+17[—j+77(t)

v _V(t) PemeHHe 3a1a4u HaHHOﬁ 3aa4d IHUIICTCA B BHUIC & rac V(t) —
t

ypaBHeHus. Jloka3aHo, 4yTo B Kjacce QYHKIHHA

pelIeHue ypaBHEHEHNH, €./ _ (yHKIMS THIA TIOrPAHMYEHHOTO CII0s B Touke L = 0, n(t) _ ¢byHKIMS THIIA

OCTAaTO4YHOI'O 4JCHA. I[J'IH HaXO0XJACHUHN PCHICHUH 3aJa4v IIPUMEHCHA MCTO/ IMMOACTAHOBKHU. A Taxke JOKa3aHHO
2

Cloa

4TO OoIlepaTop ¢ OTpaxacT NpOCTPAHCTBO B C€6H, T.C. OH ABJIACTCA OIICPATOPOM. OHpeI[eHeHLI TaKXKE
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HOPMBI oriepaTopa B npocTpanctse 1], JlokazaHa orpaHUYEHHOCTh HOPM OIlEpaTopa B MpocTpaHcTBe 01

<
TaK, Kak ”P‘& 2e 72”77| 2:¢ | ¥ TONy4YeHa OLEHKa HOPM oIeparopa 7ll... =|Arlpll,,. +<lF|
7. = £lF|, [ /@ =32)~ Ols), &—0

KitoueBbie cioBa: ckalsipHble MHTErpo-IudQepeHinanbHble YpaBHEHUs, BBIPOXKICHHOE YpaBHEHHE,
napamerp, KOHEYHasl 4acTh, HAarpy3Kd YpaBHEHHS, HENpPEPHIBHOE peElICHHE, MEXaHHWKE CIUIOIIHBIX Cpel,
(YHKIUS THIIA TOTPaHUYEHHOTO CJI0sl, (PYHKIIMS THIIA OCTATOYHOTO YWiIeHa, HOpMA.

In  this  scientific  work, scalar integro-differential equations  are  considered

dy ¢ >
g—+Ay=/‘LJ.K(t,s)y(s)(1—s) ds+ f(t)
dt ° with initial conditiony(o)=b . The problem is posed of the

solvability of this problem for an arbitrarily small € >0 and if solvable, then what is the connection (¢>0)
2

between its solution and the solution of the C[O'll degenerate equation. It is proved that in the class of functions

the integral equation has a 4] unique continuous solution for sufficiently small v =v(t), He solution to the

VO =v@©)+ 17{ £ ) 50)

problem of this problem is written in the form where is the solution of the

t

17
equation, is the ['J function of the type of the boundary layer at the point V(t), is the function of the type

of the remainder term. The substitution method was used to find the solution to the problem. And also it is
2
proved Cloal that the operator reflects the space into itself, i.e. he is the operator. The norms of the operator in

2 2
the space are also defined Coa1, The Cloal roundedness’ of the norms of the operator in the space

<
2. =72l 2. s proved as 7], . = [Alrllll.. +‘9”F5”, and an estimate for the norms of the

operator is obtained brlo.. = €lFell. A/ A=72) = Oe) & — °
Key words: scalar integro-differential equations, degenerate equation, parameter, finite part, equation

loads, continuous solution, continuum mechanics, boundary layer type function, remainder term type function,
norm.

B pabote paccMaTpuBaroTcs cKalsipHbIe HHTErpo-audQepeHnransabie ypaBHEHHS:
d ¢ _
gd—¥+Ay:;tJ‘K(t,s)y(s)(1—s) ds+ f(t) (1)
0
C HaYaJIbHBIM YCIOBUEM

»(0)=b, (2)

rue A>0 _ MIOCTOSTHHAS, A HEKOTOPBIH mapamerp.

TAaBUTCA 3a1a4 TIMNMOCTH ) IIpu CKOJIb JHO MaJIOM Hu €CIIN IuMa, T B KaKoM
Cra CA 3aJa4da O pa3pe€ O 1 2 CKO. OHO MaJo 8>0 €C a3pe a, TO aKo

£>0)
CBSI3M HAXOJUTCS €€ PEICHHE C PEIICHUEM BBIPOKICHHOTO ( ypaBHEHUS

Ay = 4| [K(tsh(s)i—s) %ds + ()

3HaK T 03HAa4YaCT KOHCYHYIO YaCTh HAITMCAHHOI'O PACXOAAIICIOCHA MHTCTrpajia

) S = 1” n(l-s)
q/l)_[(_)zd h(0)-h'(0)- _([h s)in(1—s)ds
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" hm o

cTpemsiecs k 6eckoHeunoctd mpu € 0 orOpaceiBatores [1, 2].

Torna ypaBuenue (1) nepenuiiem B BUjae

g% + Ay = K (t,0)y(0)— A[K (t,s)y(s)]. =

= +/1J1‘[K(t,s)y(s 1. In@-s)s+ f(t) (3)

0

1
rae y(l)’ y (1) — Ha3bIBAIOTCS Harpy3KaMu ypaBHEHUS.
2
Cloag

JlokazaHo, 4TO B Kiacce QyHKIUIt WHTErpaJbHOE YPaBHEHUE MPU TOCTATOUYHO MAaJIOM | | uMeer
v=\v(t)
eIMHCTBEHHOE HEMPEPhIBHOE PEIICHUE [3].
WurerpanbHoe ypaBHeHHe Bua (3) BCTpevyaeTcsi B MEXaHHUKE CIUTOMIHBIX cper [4].
Pemenue 3agaun (1), (2) numrercs B Bujie

1=y 1 L nt) “

t

rae V(t) - peurenue ypaBHeHus (3), &) _ (yHKIUS THTIA TIOTPAHUYEHHOTO CJIOSl B TOYKE t=0 , ﬂ(t) -
({yHKILUSA TUIIA OCTATOYHOT'O WIEHA.

IMoncranoBkoii (4) 3amaga (1), (2) npuBOAUTECS K BUAY

en' + An = z)j K(t,s)7(s)1—s) ds +F(t) (5)

C HavalbHBIM yCIOBHEM n(0)= 0 rne

F(t)=—,sv(g)+ﬁjK(t,s)ﬂ(gj(l—s)‘zds )
T arf0)-o o
17(0) = b—v(0) (8)

Paccmorpum 3amauay (7), (8) u3 koropoit onpenenum GpyHkuuio [S].
11 (Lj —[b-v(0)™*
S

Torna umeem

IK(ts ( j(l s)?ds=A[b— v(O)]IKts)eAs(l s)*d

A2 1 —As
K(t,0) +Ktl)e } — {Ks”s(t,s)e : In(l—s)}dSJr
&

0 0
—As —As

1
+225 j (t,5)e © In(1— sds+/1j|<ts)es In(1—s)ds
0
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HyCTLO<5<1’|h(t1SN pI/IO<t<5

—As

J' h(se = In(1—s)ds|=

—As —As

© In(1- s)ds+jh(s)e ¢ In(l-s)s| <

n(1—s)ds

O'—.QA

Tor;[a BCIIMYMHBI UHTCTPAJIOB
—As

—_[K (t,s)e ¢ In(1—s)ds

—As

jK(t sk ¢ In(1—s)ds

Oy/yT OrpaHUYEeHHBIMY (DYHKIUSMH MO apPTYMEHTY t npu € = 0.

c IF(t)<oN N™ —cons.
JI€ZI0BATENLHO, UMEEM, YTO rie

Takum 06pa3om, ImepexoauM K paccMoTpernio 3aaaun (5), (6). DTo 3am1ada sKBUBaIEHTHA HHTEPAIBHOMY ypaB-
HEHUIO

t
n(t)= ifeA(”)[
& 0

rIe

JllK(t,é)ry(v)(l—v)2dv}ds+gFg(t) ©)

1 t
F.(t)= —je‘A(t‘S)F(s)ds
& 0
IIpaByro yacth ypasHerus (9) 0603HaUNM qepe3 oreparop

P.[7(t)]= je"“ S){IK(t Vin(v)1-v) dv}ds

Cloag

Cha

Jlanee moka)eM, 9YTO OIEpaTop ¢ OTpakaeT MPOCTPAHCTBO B cebs, T.e. OH SBJISIETCS

orepatopoM. BBeneM B paccMOTpeHHE CIENyONIe HOPMBI B IPOCTPAHCTBE

I, = {sumn Ol upl O ol tx}

n’(t){/[lJrl/ee:tj}

0<o<1 H’7Hz .

KpPOME TOT'O

|7

20 <o 1]{Sup‘77( X [0,1]

ScHo, uTo nipu

Nmeem

P.[n(t)]=2

o'-—.m | =

Alt-s) DKtv)nv)(l vy dv}
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CrenoBaTenbHO, | L (77]|2'£ = 72”77”2'5.

JTOT akT 03HAYAET, UYTO U3 ypaBHEHU (9), orleHuBaeTcs
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