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CHUHHI'VJIAPAYY KO3I'OJII'OH TEHAEMEJIEPAUH YEYUMHUH KAJITAIITBIPYY

byn oicymywma uzunoeenyn npeomemu 6oayn cuneynsapoyy xkoseoneou Jlatmxuin mypynoeey oupgpe-
penyuanovik meydeme oorom. Mszunoeonyn maxcamol Jlatmxuin mypynoeey ouggepenyuanovix meyoeme-
HUH YeuuMuH dicaneaumolpyy. Yeuumou scanreaumulpyy KU Memoo. KIACCUKATbIK Memoo JicaHa napame-
MPU3AYUSTOO0 MEMOOY APKBLLYY JICY3026 auiKan. areawmulpyy yCyay yu dmanman mypyn, ahod Cblpniul
adcpamolyy 60I0HYUA Yeuum mypey3yayn, UdKu ajcpamvliyy O00HUa 0a Yeuum mypey3yayn, akblpblHod de-
yumoep dcareaumsipuliovl. bupunuu donyn 6yn memoody JI.Ilpanomas uwxe awvipean. byn memoo neausu-
HeH KuuuHe napamempoy 4oy myyHOynyy ougepenyuandvik meyoemenep yuyH uwmemuiem. Yeeapanvin
anbiCMvleblHOA MeHOeMEeHUH YeUUMU aKbIPLIHObIK MeHeH 6320pem, (hopmaidyy mypoe Kudure My4enopoy
mawmab dcubepu MyMKyH, aHmMKeHU meyoeme memMeH0ee mapmunute 93. byn ace muluikol yeuumou axcpa-
molabliubli Ounoupem. Yeeapamvin 03yH06 60JCO mecKepucunie yedum mes 0320pem, OauKol myyHoyiap ma-
anunyy 6onom. TeluKol dcana uuku a)cpamyyiap oupoei ueduumoun ap mypoy gopmanapuvl 6onyn scenmeni-
Hem.

Hezuszeu co300p: cuneynapoyy K0320120H, UYKU YEUUM, CHIPMKbL YeUUM, JCANAUMbIDYY, AHATUMUKA-
JILIK YeyuM, KO320yyaap meopusicol, TetliopOyH Kamapbl, aHATUMUKATBIK (YHKYUSL.

CPAIIIMBAHUWE PEINEHUM CUHTYJIAPHO BO3MYIIIEHHBIX YPABHEHHUH

Ilpeomemom uccnedosanus A61Aemcs CUHSYIAPHO 803MYUjeHHOe Jughdhepenyuanrvroe ypasuerue Jlati-
MXUTLA, YeTb0 UCCTe008aHUs ABNACMCS CPAWUBAHUE PelleHULl MOOeTbHo20 YypasHerus Jlatimxuiia. Memoo
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CPAWUBANUS COCIMOUTN U3 O8YX MEMOO08. KIACCUHECKO20 Memooa u memoda napamempusayuu. Cam npo-
yecc cpawueanis cCOCToum u3 mpex dmanos: HAXO0NCOeHUe HeUHe20 peuets, NOCMpPOoeHUe HYMPEHHe20
pewenus u cpawuganue pewenutl. Bnepsvie smom memoo egen JI. Ilpanomav. Smom memoo ucnonv3yemes
07151 YPAGHEHUTL C MAbIM NAPAMEMPOM APU cmapuiell npousgoorou. Boanu om epanuyel pewenue meHaemcs
MeONeHHO, 20e POPMATLHO MOICHO OMOPOCUMb MATble YleHbl, M.K. YPAGHEHUe UMeem NOHUNCEHHbII NOPSAOOK.
YV epanuywr pewenue 6 omauuue om guympenne2o menaemcs Obicmpo. dmo dice o3uauaem gHeulnee pasnodice-
Hue. 30ect dice 8adiCHbI cmapuiue npou3gooHvie. HyscHo 3Hamv, umo eHeuinee u 6HympeHnee peueHust 3mo
00HO U MOJICce peuenue 8 pastuidHvIX opmax.

Knroueguvle cnoea: cuneynapno 603myujentulii, 6HympeHne peulenue, Heuinee peuierue, cpawusanue,
ananumuyeckoe peuieHue, meopus eosmywenutl, pso Teiliopa, ananumuieckas QyHKyus.

SPICE OF SOLUTIONS TO SINGULARLY PERTURBED EQUATIONS

The subject of the research is the singularly perturbed differential equation of Lighthill, the aim of
the research is the splicing of solutions of the model Lighthill equation. The splicing method consists of two
methods: the classical method and the parameterization method. The splicing process itself consists of three
stages: finding an external solution, building an internal solution, and splicing solutions. This method was first
introduced by L. Prandtl. This method is used for equations with a small parameter at the highest derivative.
Far from the boundary, the solution changes slowly, where formally small terms can be discarded, since the
equation is of reduced order. At the border, the decision, unlike the internal one, changes quickly. This also
means external decomposition. The senior derivatives are also important here. You need to know that external
and internal solutions are one and the same solution in different forms.

Key words: singularly perturbed, internal solution, external solution, splicing, analytical solution,
perturbation theory, Taylor series, analytical function.

TemeHnky JIaUTXWLI TYPYHI® MacelIeH!
dy(x)
dx

(x+ey(x)) ——+ p(x)+&y>(x)=0 (1
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(6.1) macene
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Owmu y,(x) — i aHbIKTanraH (6.2)
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v, (x)~a x>, x — 0, (6m)

IKEHAWTUH KopcoTe anadwi3. Jlemek, (5) yeunm

YO~ | 1= Zex 2 2 (ox 2 ok aox 2 | (7)

x—0
Byn karap x ¢ (% 1], mpiga 2= 3
X =+/ € — KaTapiblH 3ro4e YEKHTH.
AHJaH apel yeuuMau Taldyy YaYH

apaJibll'blHAAa I'aHa ACHUMIITOTHUKAJIBIK KaTap 60.]'IOT,

x=put(u=+¢), (8.1)

_1
T v, (8.2)

JIeTeH e3repTyy Kuitupeous. Anja (1) Tenaem MbIHIa { — MUKU ©3TepTYYYY, U(?) — NUKH YEeUUM
JIeTl aTaar.

(uthﬂ)ﬂ-ll+lu(t)+glu2(t)=o=(t+u(t))d—“+u(t)++uu2(t)=o.. 9)
p)dt opuop u? dt

ByJ'I TCHACMCHUH YCUHMMHNH
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uo(D=—t+./2+C,. (12)

MpbIHa TaMBIPBIH alabIHAATEl Oenry sxana C) TypakTyyCy THIIKbI Y€4UM MEHEH JKaJrallThl-
pyyIoaH aHBIKTAJAT.
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4
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Jlemek, O3 yeunMIUH OUPUHYHM aCUMIITOTUKACHIH aJIJIbIK.

(1) yayH 613 yeunMu napaMmeTpieIITUPYY YCYIYH KOJJOHYI Oap/bIK *KaKbIHAIITHIPYYJIap/abl
anaOsbI3.

d
(i ()= ()-e 2(), (=1 (16
Mpeiaaa t mapamerp kuitnpedus, 6.a. (16) opayHa
d
td—);:—dy(t)—szyz(l‘),y(l):L (17)
z%:x+gy(t),x(1):1.
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KUHUH Ta0aobI3.
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61



ISSN 1694-5220. Hayka. Oopaszosanue. Texnuxa, Ne3, 2022

TYPYHZ® ka3buiaT. MyHYH 4e4HMHU
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KaJbIK YeUHMU TYpPry3yJay.
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ACUMIITOTHKAJIBIK YEUUMU TYPIy3yJILy.

3. TeIIKBI kaHa WYKH YCUUMACD KAJITalIThIPbLIIBI.
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