OBPA3EIl CTATBH
VJIK 517.928.2

MPOMEXYTOUYHBIN IOTPAHUYHBIN CJIO B CUHI'YJISIPHO
BO3MYIUIEHHBIX YPABHEHUSIX IEPBOT'O MMOPSJIKA

Typcynos Juamypam A6ounnasxcanosud, 0.¢.-m.H., npogheccop,
dtursunov@oshsu.kg

Omapanuesa I yroaiipa A60umanuxosHa, cm. npenooasameis,
gulya@oshsu.kg

Ouwickutl 20cy0apcmeeHHblil YyHusepcumen,

Ow, Kvipevizcman

Annomauusn: Hccneoosana 3adaua Kowu 0ns 00bIKHOGeHH020 Oughghepenyuanviozo
VPaBHeHUsi Nep8ozo NOPSAOKA C MAIbIM NApamempom npu npou3eoonol. Paccmampusaemas
3a0aua Kowwu ommnocumvcsa k Knaccy OUCUMHSYIAPHBIX 3A0ay, MAK KAK 8 HAYANbHOU MOUYKe
umeemcsi ocobennocmo. /lokazvieaemcs, 4mo 6 OKpeCmHOCHmuU Mo 0cob0l MOYKU cyujecmsyem
NPOMENCYMOUHBIU NOSPAHUUHBIL CNIOU, KPOME KIACCUYECKO20 NO2PaHuyHoz2o cios. Hatideno
00CmMamouHoe yciosue, Npu 8bINOJIHEHUU KOMOPO20 NOGNAEMCSL NPOMENCYMOYHBLI NOCPAHUUHBLLL
ciou 6 oucuneynapHou 3adade Kowiu, onucvléaemoli 0ObIKHO8eHHLIMU OughhepeHyuarbHbiMU
VpasHeHUuAMU Nepeoco nopsaoka. Moouguyuposannvim memoooM NOSPAHUHHLIX DYHKYULL
HOCMPOEHO NOJIHOE ACUMNIMOMUYLECKOE PA3N0NCEHUE PEUEHUS] 8 8UOe ACUMNIMOMUYECKO20 POd 6
cmoicne  Opoetiu.  Tlomyuennoe pasznodicenue 000CHOBAHO MemoooM OuhghepenyuanbHbix
HepaseHCcms.
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Komu, cuHrynspHo Bo3MylIeHHas 3a/1a4a, OUCHHTYJIsIpHAs 3aja4a, MOIU(UIIMPOBAHHBIM METO
MOTPaHUYHBIX (YHKIUI, ACUMITOTUYECKOE PEILICHNUE.
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Annomayun: Tyyndy Oeneucu acmvinoa Kudu napamempou Kapmazan OupuHyu
oapasicaoazvl Kaoumku ouggepenyuandvik meyoeme yuyrn Kowwunum macenecu uszunoewneen.
Kapanwin sicamxan Kowu macenecu Oucuneynapovlk maceneiepout KiaccblHa maaHoblK, AHMKeHU
bawmankel yekumme 0320401yK 6ap. byn e3zouo uekummun ueke Oenunoe KiacCuKaiblk 4eKmux
KAmMapulHaH MulUKApPbl apanblk 4eKmux Kammapvl Oap dSKkeHu OanunoeneeH. bupunuu
oapaxcadazvl Kaoumku ouggepenyuanovik meyoemenep apKoullyy HCA3bLISAH OUCUHRYIAPOLIK
Kowunun macenecunoe apanvik yeKmuk KammapulHbli NAUOA OOIVULYHYH HCEMUUMYY uwapmuol
maobvinean. Yekmuk @YHKYUALAPOLIH MOOUDUKAYUAIAHEAH MemOOYH KONOOHYY  MEHEH,
Opoetioun maanucunoe2u ACUMNMOMUKATILIK KAMAp KOPYHYUYHOO
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UbL2APBITLIUMBIH. MOLYK ACUMNMOMUKANBIK ANCLIPATIMACHL MYPEY3Y2aH. ANblHeaH axcolpaima
oughghepenyuandvix 6apadbapcui30bIKMap mMemooy MeHeH Hecu30e2eH.

Aukvlu co300p: uekmux Kammap, apanvlk yekmuk xammap, Kowwunun macenecu,
CUHSYTIAPOLIK  KO320]I20H — Mdacele,  OUCUHSYIAPObLIK — Macene, YeKMuK — QYHKYUsIapOovlH
Mooughuxkayusananean Memooy, AcCUMIMMUKANBbIK YbleAPblIbILI.

AN INTERMEDIATE BOUNDARY LAYER IN SINGULARLY
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Abstract: The Cauchy problem for a first-order ordinary differential equation with a small
parameter at the derivative is studied. The Cauchy problem under consideration belongs to the
class of bisingularly problems, since there is a singularity at the initial point. It is proved that in
the vicinity of this singular point there exists an intermediate boundary layer, in addition to the
classical boundary layer. A sufficient condition is found under which an intermediate boundary
layer appears in the bisingularly Cauchy problem described by first-order ordinary differential
equations. Using a modified method of boundary functions, a complete asymptotic expansion of
the solution is constructed in the form of an asymptotic series in the sense of Erdeyi. The
decomposition obtained is substantiated by the method of differential inequalities.

Keywords: boundary layer, intermediate boundary layer, Cauchy problem, singularly
perturbed problem bisingularly problem, modified boundary function method, asymptotic solution.
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