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KAJIIbI MYHO3/10MO

JluccepTraysuiblK KyMYIIl YeKCH3 apayibikTa JlarecTpoMyH ajnrauksl jkaHa
YKaNMbUJIAHTaH MaceNeJIepUHUH YeUUMIEPUHUH OUp KaJbIITarbl aCUMIITOTHKAJIBIK
aXbIpaJIMaJIapblH TYPry3yyra apHajras.

AKymMymTyH akryaaayyayry. AcMaH MEXaHMKAChIHJArbl — KO3TOJYY
TeepUsiChl, paano(u3MKanarbl CYIOKTYK aHa Ta3lap MEXaHMKAChIHJAThI,
MaTeMaTHKaIbIK OMOpU3NKAAarbl, MEIUIIMHAIATHl jKaHa Oallika KOJJAOHYIYYdy
W3WIIO6JOPAYH HETU3UHAC ACHMIITOTKAIBIK aHAIN3 JalbiIMa KCHEHHUI OJITyparT.
byn wenkemmyH HermsuHae audGepeHIMAIABIK TEHIESMENISPIUH KO3TOJITOH
Ha3apuATHl Takga Oonay. bupwHUM >k0my acMaH MeXaHWKAChIHIA KaJIUMKH
KO3roJiroH (perynsapayy) auddepeHimaniapik TEeHAeMeNnep naiiga Oonay jkaHa
aHbIH HETM3MHJIE KJIACCHUKaJIBIK KWYMHE MapaMeTp ycyay maiiga Oonmy. Orepiae
HOPMAJIZYy TYpAe >Ka3bUiran auddepeHIraniblk TeHIeMe KUYMHE TapMeTpeH
aHAIUTHKAIBIK  (QYHKIUS OoJico ke KbpuiMa (QyHkumus Oonco, aHjga ain
nuddepeHnnanapik TeHAEMEHUH YeUMMH Jla KHYMHE MapaMeTpAeH aHATUTHKAJIBIK
TYPIO e KbIJIMa KO3 KapaHJIbUIBIKTA OOJIOT.

Krnaccukanbik ko3ronyy ycyiayHa ¢paniry3 maremaruru AHpu I[lyankape
(Jules Henri Poincaré) 4oH cajbIM KOIIKOH. AJ OWPHHYM aCHMIITOTHKAJIBIK
KaTap/ibIH TaK aHbIKTAaMAaChIH CYHYIII KbIJITaH.

CyIOKTYyKTapAbIH KaHa Ta3fAapAblH MEXaHUKACBIHAA HEpCeNepaAnu anIaHbIl
OTyy TIPOLIECCHH YUPOHYYIO CHHTYJSPAYY KO3rOJroH auddepeHuanibk
TeHJeMesep naiina Oonay ’kaHa OyJd HazapusTTbl YUPOHYYHYH HETM3004yCy
oonyn Hemer mexanuru JIroasur [Ipanamie (Ludwig Prandtl) scenrener.

CuHTynspIyy KO3roiroH AuQQepeHlraniblk TeHASMEIepaId HOPMaIAYy
TYpPJIO ’Ka3CcaH aHjia ajJap/AblH OH arbkl, KHYMHE MapaMeTp 00IO0HYA KbUIMa 00J1I00#
9H OJKOK JIereHje OWpUHYM Japakanarbl yIOdy OoJIoT. AHABIKTaH —aj
TEHJEMEJIEP/IMH YCYUMICPUHUH KUYWHE TMapaMeTp OOroHYa acCHMIITOTHUKACHIH
Typry3raHjia Kol KbIMbIHYBLIBIKTAP IMaii1a 00JIO0T.

Pamnodusukana nmarel  Bau-gep-moyiayH — CHHTYNSPIBIK — KO3TOJITOH
TeHaeMecH naia 6oy (Van der Pol - umkenep).

bearnnyy maremarukrep K. @punpuxc (K. Friedrich) sxana JI.Ceran (L.
Segel)mapapin  ce3mepy OoroHua  “TaOMATTBIH  OKYysUIApbIH  aHAIHM310070
ACUMIMTOTHKAJIBIK TYPJA® a3yy 3H COHYH MaTeMaTHKaJIbIK WHCTPYMEHT TraHa
00700CTOH KOJITOHMO >KaHa 3CENTO0 MaTeMaTHhKa YUyH TEpEeH MaaHure 33 00JIoT .

OuIoHAYKTaH, CHHTYJSPABIK KO3TOJTOH TEHJAEMEJICpIUH YEeUNMICPUHUH
ACUMIITOTHKACHIH TYpry3yy Y4YH aCHMMITOTHKAJIBIK METOIJOPAY MIITEI YBITYYYy
KOJIJIOHMO U3UJIIO0IIop YUYH JIa YOH KbI3BITYYHY KapaTaT.

JluccepTalysuIbIK KYMYIITa YeKCU3 apalibikTa JlarepcTpoMayH MOICIINK
TEHJIEMECHHUH 4YEYMMHUH OHp KaJbITarbl aCHUMMOTOTUKACHI CTPYKTYPAJIbIK
KAITAIITHIPYY KaHa YCTOMIYK KbUTyY METOJOPY MEHEH TYpry3yJiy.



HN3u1160HYH MaKCaTTapbI:

1) Yekcus apanbikTa JlarecTpoMIyH alradykbl MacEICCHHHH Y€UMMICPHUHIH
OMp KaJbIMTarbl aCHMITOTUKAJIBIK aXKbIpaJMalapblH TYPry3yy.

2) UYekcusz apanbikTa JlarecTpoMIyH —oKallbUIaHTAH — MAacCEIeCHHUH
YESUUMEPUHUH OUpP KaJIbINTarbl aCHMITOTHKAJIBIK a)KbIpaaMajiapblH TYPIy3yy.

U3unaneenyn meroaaopy. Kuuumne mapamerp ycyly, MaTeMaTHKaIbIK
UHAYKIHS YCYTy, Ma)XXOpaHTTap YCyly, CTPYKTYPAJIbIK KAJITAIITBIPYy YCYyy,
YCTOMIYK KbUTYY MeToAy, [ puHauH QyHKIUSICHI.

N3u11660HYH HIIMMHH KAHBUIBIKTAPbI

Yekcuz  apanbikta JlarecTpoMayH — ainradykbl JKaHa  JKaJIlbLJIAHTaH
MaCEJICCUHUH YE€YUMJICPUHUH OUp KaJbINTarbl aCUMIITOTUKAIBIK a)XXbIpaMaiapbl
Typry3yiay. YeunMauH acCHUMIITOTUKAJIBIK MYHO3Y JKaHa KUYMHE MapameTpIvH
KMYMHE MAaaHUCHHJIE OUp KaJbITA KbIHHATAPHI JaTUIACHIH.

Teopusi/ibIK )KaHA MPAKTHUKAJIBIK 022J1yYyJIyTY.

JuccepTallMsuiblK KYyMYIl TEOPUSUIBIK MYHO3/16, OMPOK allbIHTaH WIUMUM
HaThIMKajgap CYIOKTYKTap/blH JKaHa ra3iap/iblH MEXaHUKaChIHAa, WIMMINH jKaHa
TEXHUKaHbIH Oalllka alMaKTapbIHAAa KOJJAOHYJIYIIY MYMKYH. AJIBIHTAaH WIMMUI
HaThIMKajgap CHUHTYJSIPABIK KO3TOJIOH TEHIEMENIEpAU 4YbIrapyy YYYH YKaHbI
METOIIOP/Y UIITEN YbITYY/1a 1a KOJJOHYJIYITy MYMKYH.

Koprooro anbin 4sIrblIyy4y Herm3ru #o000J10p

1) Yekcus apanbikta JlarepcTpoMIyH anradkbl >KaHa >KaJMbUIAHTaH
MaceJeNepuHIH YEYMMICPUHUH oup KaJIBIIITAar bl ACUMITTOTHKAJIBIK
aXXbIpaJIMAJIapbIH TYPry3yy.

2) YeuunMIepAWH aCUMITOTUKAJIBIK TaHa MYHe3/1e O0J0O0CTOH KUYHMHE
napamMeTpJIMH KUYMHE MAaHUCUHAE OMp  KajblliTa OKbIMHANIAPBIH  JAa
JATWIIIETUHUILIH.

Kymymryn ampoOaumsichl. V3WIieeHYH HETHU3TM  KBIMBIHTBIKTAPHI
ceMuHapiapaa, KoHpepeHuusiapaa, kapeapaHblH KeHEIIMeJIepuHae OastHaaIbIIn
TaJIKyyJIaHbIN KEJITeH: ararl alTcak,

- .-m. u. 1., mpodeccop K. AnbimkynoB xetekreren “/luddepenmnmanapix
TEHAEMeNep  TEOPHUSICHIHBIH  3amaHOanm  Maceienepu’ — artyy  [YIITYK
KbIpreI3cTanibln MaTeMaTUKTEPUHUH WIIMMuA cemuHapbiaaa (2012-2017 xok, Om
IL.);

- Keipreiz PecniyOianKkachIHbIH WIMMHHE SMI€K CHHUPTeH uiMep, ¢.-M.H.1.,
npodeccop b.ApamoBnyH 70 KbpUIIBIK FOOWIICHHE apHAITaH 37 apajblK
koHbpepennusaa (2013- x., Om m1.);

- Ksiprez Poccus Cnassin yauBepcuteTrHuH 20 xkbuiablk xkaHa KP Y AHbH
Myue koppecrnonjeHTu S1.B. beikoayn 100 xbuiabik r00uieiiHe apHaIral
11 apaiblk KoH(pepeniusaaa (2013 - k., blceik-Keun, bo3repu aibuib).

- Kazakcran PecnyOnukacbinbiH akagemuru M. OtenbaeBauH 70 KbUIIBIK
100uIeliHe apHaJraH 31 apaibik KoHpepenuusaa (2012 —xk., Actana ).

JAuccepranMsiyibIK KyMyl1 00I0HYA WIMMUI 0acsuiManap. M3ungee uTuH

Temacel Oororua 9 makana [1,4], [6,10] »xana Te3uc [5] »kapbIKka YbIKKaH.
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buprequkre KkacajaraH :KyMymITapaarbl aBTOPAYH ©3YHYH CAJbIMbI:
K. AnbiMKys10B MeHeH aBTopioin Oonron [1-2,5, 9-10] xxymMmyinrapaa MaceleHuH
KOIONYITy ~ JKeTEKYWre, aja »dMH TEeOpeMallap[blH JalWiIeecy, HETU3TH
KBIUBIHTBHIKTAPIBI ~ QJyy JHUCCEepPTaHTKa TaaHnblk. K. AJBIMKYIIOB KaHa
A.3. 3ynmykapoB MEHEH aBTOpJIOII 00JroH [3] sKymyInTa MaceIeHUH KOIJIYIIY
ayapra, ajl MU TeopeMalap/IblH JATWII06CY, HETU3TH WIMMHUHN JKbIMBIHTBIKTAP/IBI
aJIyy JTUCCepTaHTKa TaaH IbIK.

JluccepTalusiHbIH TY3YJYHIY sKaHa KejJemy. Jluccepranusi KOJIIOHYJTaH
Oenruneesep *aHa aHbIKTaMallapJblH TU3MECHUHEH, KUpUIIYYAeH, 12 naparpadra
OenyHreH y4 OanraH, ThITHAKTaH JKaHa KOJJIOHYJIraH agaOusITTapAbIH
TU3MECHHEH Typart. JluccepTausiHplH TEKCTTUHHH Koemy 88 OeT.

VYuypaan maiiianaHeil, MaceJ€HUH KOKOYIIyHa KOMOK KepCOTYIl, ap AailbiM
Oaalyy ’kaHa mNalAalyy KeHEWTepau Oepurl, IUCCEPTAUUSIIbIK KYyMYIITYH
KBIMBIHTBIKTAPBIH YOTYY TaJKyyJlalllblll, ©3YHYH apJaMblH as0araH WIMMUN
xetekunM KP YUA HblH Myde kKaTdbichl, ¢.-M. U. 1., npodeccop K. AbIMKyII0Bro
TepEH bIPAa3bIYbLIBITBIMIbI OMIITUPEM.

JUCCEPTALIMUAHBIH KbICKAYA MAZMYHY

bupunun OGan »oSku  maparpadtaH Typar. bupuHunm mnaparpadsiHaa
JTUCCEPTAIMSUIBIK ~ KYMYIITYH TeMachl OOIOHYAa aTKAphUIraH JKyMYIITap
OasHanrad. byn maparpadra ToMeHKY MaTepuail OepUIIreH:
N dYeHemzIyy JeKapT KOOpAMHaTajap cucreMmacbiHaa Jlamnacuan
TOMOHKYJOM KOPYHYIIKO 33
_82u+82u+ +azu MBIHA U=U(X1,Xy, ...,Xp)
o o ek BT

n
air oMH U(X1,Xy, ..., Xn)=U(r) 00IroHI0, MBIHIA

Au

2 2 2
r:\/xl—xm + X, =Xy, et X =X,

Jlanyacuan TOMOHKYI0M KOPYHYILKe 33 O0IyIl KaJar:
__dﬂKr)+|1—ldu
dr? r dr’

1950- skbITBI ~ MHTJIM3 ~ MEXaHWTH KaHa MaTteMarturd Jlarepctpom
(Lagerstrom A.P.)  KbICBIIO00YY  CYIOKTYKTapjpl  PeHHOJBACAYH  KHYHMHE
caHaapbiHaa u3winee yuyH HaBbe CTOKCTYH TEHICMECHHUH OpIyHa TOMOHKY
MOJICTI/IA CYHYILITaraH

dﬁmr)+r1—1du
dr? rodr
mbiHga 0<e — KUYMHE napamerp, N- MCHKUHIUKTHH 6JT96MY.

benrunen keryyuy Hepce, (1)- Ttewmemene JlammacteiH N ueHEMIyy
onepatopyna U(r)u'(r) myde KorryiaraH, OyJ My4e CTaTIIMOHAPIBIK CUCTEMaHBI

AU T

+u(r)3—l:=0, u(e)=0, u(x)=1, ()

U3UWII06/10 KbUTYYIIYKTY 5KOTOTYYHY YarblIAbIparT.



Kuiinauspak JlarepctpoM TOMOHKY JKAJIMBLIAHTAH MOJCIAUK MacCeJIeHU
CYHYLI KbUITaH

d’u(r) n-1du du ° ~ N
dr? + . E+U(r)a+ﬂ(a) =0, u(e)=0, u(x)=1, (2)

Meiimn r=¢gX, y=1-U OoncyH, anna (1) xana (2) TOMOHKY KOPYHYIIKO

du

KCJIICT
d yﬁx)+(ﬁ+sjﬂ—ey(x)y'(x)=o, YO =1 y()=0, 3
dx X dx
dzy(zx)+(ﬁ+sjﬂ—sy(x)y'(x)—ﬁ V() 220, Y=L y()=0, (4)
dx X dx

MBIHIIa o.=n—1.
MpeIHIaH apbl OapbIK skepie JlarepcTpoMIyH alradkbl MacelecH JISTCHIIe
(3) macenenu, am sMm JlarepcTpoMIyH >KallllbIaHTaH Maceliecu jerceHue (4)
MaceJIeHH TYLTYHOOY3.
byn maparpadTa HerM3MHEH YeT OJIKOJYK MaTeMaTHKTepAuH JlarepctpomayH
MOJICJUIMK TCHJIEMECHHUH TCOPHACHI OOIOHYA ajraH WIMMHHA HaThIibKalaphl
KEITUPHUJIITEH.

§1.2ne »kuHuYM maparpadblHAa aTadraH OJKyMyllTa ajblHTAH HETU3ru
KBINBIHTBIKTAP KEJITUPUIITEH. [ JTaBa KOPYTyHyIaHTaH.

2- 6anTa JlarepcTpoM/IyH ajnraykbl MaceJeCUHUH YeUUMHUHUH aCUMITOTHUKACHI
Typry3yJar.
§2.1 ne Oup yeHemayy JlarepcTpomayH ainraykbl MacejaecH KapiiaraH:

DY Ly 2 o,y =y - 1
dx dx

6y.]1 MacCeJi€ Tak HHT@FpaHI[aHaT JKaHa aHbIH YCUNMH TGMGHKY KGpYHYH_ITe 60J'IOT
e " -1 X—¢&
X) = =th
ye) e % +1 2’
6YJI qycynuMm € 60}0an TGMGHKYI[Gﬁ ACUMIITOTHKAJIBIK KaTapra axcblpanaT:
2ex ex _ e3x

= +2 £
e +1° (e*+1)*

+...

y(X) = y(x,&) = y(x,00+y. (x,00 +...+ YV (x,0)&" +...

§2.2 ne sku ueHemayy JlarepcTpoMyH anradykbl Maceaecu U3WIJICHET

D94 (L1e )Y ey y-1 v =0, ®
dx X dx dx

TeMmeHKy Teopemasiap JaJIUIACHT eH

Teopema 2.1. (5) macenenun | & :[1, & apabIKTarsl THIIIKBI YEUHMU

TOMOHKY/16/ KOPYHYLIKO 73



Y X,& =Y, X +&y; X +...+&"Yy, X +R_,(X,€) (6)

kaHa R ,(X,&) xangplk My4e ydyH ‘Rnﬂ(x,g)‘ <lu™ acumnroTHKanbk 6aa opyH

-1

anat, MpiHIa 4= —Ing —, 0<l—const.

Teopema 2.2. (5) MaceleHHMH YE€YMMH TOMOHKYIOH OHp KajbllTa

KBIMHATYY4y KaTap KepyHYIIYHI® 00J0T

Y Xl =Yy XE +Y, XE HU+Y, X& P+ Y XE um+...,
MBIHJ:[aIu“'[ln]/E]_l,ym X,e =0(),xe[l,©),&—0.

§2.3 ne 4eHu 3KuAEH 4OH OMpPOK Y4lleH KuuuHe OoiroH JlarepctpoMayH

AJII'a49Kbl MACCJICCH KapajaT

d*y(x)

dx®

MbIHIA 1<0<2.
TeMmeHKY TeopemMasiap JaTUIACHT CH

+(E s)j—y=sy(x)d—y, Y@ =1 y(ec) =0, )
X dx

Teopema 2.3. (7) macenenus | & =[l,¢ '] apanbIKTarsl THIIKB YEUHMHU

(6) kepyHymKe 95 Gosot, MbiHaa |R.,(X,&)[<le".

Teopema 2.4. (7) MaceneHUH 4YEYMMUH TOMOHKYAOM OUp KajbIlTa

KBIMHATYYy4y KaTap KepYHYIIYH/® kKa3yyra 00JoT

Y X1 =Y, X6 +Y, X,& u+Yy, X,& p+...+Y, Xe u+..,
MBIHJIA u~0(30’_1) Yy %8 =0(), xe[L,©), £ >0.

§2.4 ne yu uenemayy JlarepcTpoMyH ajiraukbl Macelecu U3WIIJICHTeH

dzy(zx) +(g+ jdy (X) . YO =1, y() =0. (8)
dx X d

TeMmeHKy Teopemaliap JaJIUIACHT €H

Teopema 2.5. (8) macenenun | & = [1, £ apaNbIKTarkl THIIIKB Y€UYNMUH

TOMOHKY KOPYHYIIITO O0OJIOT

Y X6 =Y, X +puy; X+ 44"y, X + "R (X 8)



1
mbiga |R (X, &) <1u™, p=gln=.
€

Teopema 2.6. (8) MmaceleHHH YEYUMHH TOMOHKYAOH OHp KajblTa
KBIHATYY4y KaTap KOpYHYIIYH/® Ka3yyra 0oJoT
Y X i =Y, X +Y, X,& pu+Yy, X,& t+...+Yy Xe u"+..,
MBIHJA 1 ~ g[InY/ €], Y %€ = O@), xe[1,»), € >0.
§ 2.51€ TOpT ueHeMYY JlarepcTpOMIYH anraukbl Macelecu KapairaH

dzy(ZX)+(§+g)d_V:gy(x)d_y, y() =1, y(e0) =0. 9)
dx X dx dx

TemeHKy Teopemanap JaIUAEHTeH

Teopema 2.7. (9)- macenenun | ¢ = [1, &' apanbIKTarbl THIIKBI YeUHMH

(6) xepyHywTe Gouot, MbiHza |R,,, (X, &) <1e™.
Teopema 2.8. (9)- MaceJeHUH YEUUMH YIYH TOMOHKY ACHMIITOTHKAJIBIK

aXpIpaliMa OPYH ajar
Y X, i =Y, X & +Y, X,& u+y, X,& gr+...+Yy Xe u"+..,

mbiaaa 1~ O(g), Yy %€ = 0@, xe[l,»), € —>0.

2- OanThIH AATHIH/IA KOPYTYHY KEITHPUIITEH.

Yuynuy 0anTa JlarepcTpoMIyH >KaJNblJIAHTaH MAaceJIeCH U3UIACHT€H
§3.11e 6up yeHemayy JlarepcTpoMayH >KajambUIaHTaH MaceJIecH Kapaat
Y (x)+y(x)Y'(x)=-By*(x), ¥(&)=0, y(e0) =1 (10)
TeMeHKy TeopeMa TATUIIJICHT€H

Teopema 3.1. (10) — macelleHUH YeYUMHU TOMOHKY KOPYHYIIIKO 3

Y ds
x-e=p El—Bs+cB e

Benrunen keryy kepek F(S)=1-PBs+cp’e ™™ ¢pynxuus s=1 ge 6Gupunun
TapTUITErH Helre » Gomyury kepek, 6.a. F(1)=1—-p+cp’e ™ =0.

§3.21e 3xu yeHemAyy JlarepcTpoMIyH KajmnblIaHTaH Maceslecu KapanaT
y'(X)+ (X + )y () -ey(x)y'(x) = By'(x)%y O =1 y()=0  (11)

MbeiHAa 0 < S - const.



TeMeHKY TeopeMasap JaauaaeHIeH
-1
Teopema 3.2. (11) macenenun y(1)=1, y'€ =p= (In lj OarTanKel
€

HIapTTapbl KaHAaTTaHABIpraH J 6:: [1,8—1] apaJIbIKTarbl TBIMIKBI YCYUMH
TOMOHKY KOPYHYIITO 00JIO0T
2 n
Y X,& =Y, X +&Y;, X +&%Y, X +...+€Y, X +... (12)

Teopema 3.3. (11) MacencHHH YeYMMH TOMOHKY KOPYHYILITO OOJIOT

Y X, i =Y, X& +Y, X,& u+y, X,& gr+...+Yy Xe u"+..,

MLIHI[a,u~[|n]/8]_1, ym X,e =0(), xe[l,»), € >0.

§ 3.3 e YeHu FKuJEH YOH OMPOK Y4TeH kuuuHe OosiroH JlarepctpomiyH
YKaJMbIJIAaHTaH Maceliecu Kapasar:

y"()+(axt+£)y' () —ey(x)y'(x) = SY'(X)%y O)=1 y(e)=0 (13
TeMeHKy TeopeMasap JaluICHI¢H
Teopema 3.4. (13)- macenernn J & =[l,e) apameikra y(1)=1, y' 1 =¢

OalTankpl IIAPTTApbIH KaHAATTaHIBIPraH ThHIMKB deunmu (12) kepyHymITe
00710T.

Teopema 3.5. (13)- MacelneHWH YE€YMMH TOMOHKY JKbIMHAIYYdy Kartap
KOPOHYIIIYH/I® O0JIOT

Y X1 =Y, X,& +Y, X & u+Yy, X,& ff+...+y, X& u"+..,
MLIHI[a,u"'O(Ea_l).ym X,e =0(), xe[l,»), e > 0.

§3.4 ne y4 ueHemayy JlarepcTpoMayH KaJblJIaHTaH MaceJieCH U3UIIAEHT€H
y'(x)+(@2x 7+ 2)y'(X) —ey(Qy'(x) = B’ (X)) y D)=L y()=0  (14)
TemeHKy Teopemaap HaJuiIeHTeH

Teopema 3.6. (14)- macenenun y(1)=1, y'l :/J:gInl OalITaIKbI
€

mapTTapasl KaHaatTaHasiprad J € =[l,e'] apansikrarsl Teiuksl geunmu (12)-
KOPYHYLITO® 0OJIOT.
Teopema 3.7. ToMOHKY MaceJICHUH Y€UYNMUH

u"t +G+1)u't =gu't “+utu't u(e)=1u(x)=0

TOMOHKY aCUMITOTHKAJBIK KaTap KOPYHYIUTO *Ka3zyyra 00JI0T
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meiga U, t,u =0 -, k=012,.

Teopema 3.8. (14)- macencHuUH a.CI/IMHTOTI/IKaJ'IBIK YEUYMMHU TOMOHKY16u
KBIMHATYYdy KaTap MEHEH TYIOHTYJIaT

Y X1 =Y, X,& +Y, X & u+Yy, X,& ff+...+y, X& u"+..,
meiaga i ~ g[Inl/e], Yy X% & =0@), xe[Le), & —>0.

§3.5 ne Tepr uyeHeMayy JlarepcTpomayH KadmNbLIaHTaH —MacesecH

N3UIIACHCT

y'()+@Bx7 +)y' () —sy()y'(x) = B(y'(x)*,y () =1 y(x0) =0 (15)
TeMeHKY TeopeMasap JaauAeHIeH
Teopema 3.9. (15)- macenenun y(1)=1, y' 1 =a=¢ OamTanksl MIapTTapIsl

kaHaaTTauaelprad J € =[l,e] apanblkTarsl ThIIKbl yeunmu (12) xepyHymITe

00J10T.
Teopema 3.10. ToemMoHKY MaceneHIH YEUUMUH

u"t +(§+1)u't =p u't ‘futu't , u(e)=1, u(e)=0

TOMOHKY/I6H kKa3zyyra 00JIOT

u te =u, t +u t +..+u, t +..,
memHma U, t =u, t,e =0 g . k=012,..,s—>0
U € =1L, u, o =1, u & =0,u, o =0, k=01,2,... .

Teopema 3.11. (15)- macereHnH aCUMITOTHKAIBIK YSUUMUH TOMOHKYIOU
KBIMHATYYy4Yy KaTap KOpYHYIITe ka3yyra 00JIoT

Y X, 1 =Y, X, & +Y, X, & u+y, X& f+...+Y, X& u +..,

meiza i1 ~ O(g), Yoy Xi€ =0(), xe[1,), € > 0.

Toigsnak

Uekcus apanbikta JIarecTpoMIyH ajiradkbl KaHa sKaJlbUIaHTaH MaceJIeCUHUH
YeUUMIEPUHUH OMp KaJIBINTArbl aCUMIITOTUKAJIBIK aXKblpalMallapbl TYPry3yJiTy.

YeunMIUH aCUMIOTOTUKAJIBIK TaHa MYHO3/16 00J00CTOH KWYMHE TapaMeTpIuH
KMYMHE MaaHUCHUH]Ie OMp KaJIbINTA >KbIHHATAPHI 1A TATUIICH U,
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OmypanueB Mapcoek KenemaaneBuurun «Jlarepcrpomayn
TeHJeMEeCUHUH YeUMMUHHNH OUP KAJBINTAIbl ACHMIITOTHKACHIH TYPry3yy
skoHYHA0» nereH Temanarsi 01.01.02 — «/Iudgpepenuuanabik TeHaEMeEIEP,

AMHAMHMKAJIBIK CHCTEMAJIAP KAHA ONTUMAIBIK 0alIKaAPYy» aAUCTUTH
0010H4Ya (PM3UKA-MATEMATHKAJIBIK WIMMIEPANH KAHAUAATHI OKYMYHITYYJIYK

AAPa’KaAChIH AJIYYy YYYH Ka3bUITaH QNCCEPTAUUSACHIHBIH

PE3IOMECHA

Ypyurryy ce3mep: JlarepctpomayH — TeHuemecu, JlarepctpoMayH
KQIMbUIAHTaH TEHJEMECH, AaCUMIITOTHKAJIBIK aXblpaiMma, KUYMHE MapameTp,
CTPYKTYPAJIbIK KAITalITBIPYyy YCYIy, YCTOMIYK KbUlyy MeTody, | puHIuH
(GYHKUHUACHI.

N3ungeenyH o0bekTH. JlarepCcTpoMIyH aliradkbl »aHa >KaJlbUIAHTaH
MaceJecu.

Nmrun makcarrapbl. Yekcus apanblkra JlarecTpoMayH anradksl jKaHa
YKaNMbLJIAHTaH MAaceJIECHHUH YEYMMJEPUHUH OUp KaJbIITarbl aCUMIITOTHKAJIBIK
AXXBIPAIMAJIAPBIH TYPry3yy.

N3unpeenyH ycyaaapbel: KHYMHE @ApaMmMeTp YCyildy, MaTeMaTHKaJIbIK
MHIYKIHS yCYIly, MaKOPaHTTap yCyily, CTPYKTYPaJbIK KaJITallITBIPYy YCYIIy,
YCTOMIYK KbUTyYy MeToAY, | puHauH (QyHKIHSCHI.

N3un1100HYH HIMMHUN KAHBLIBIKTAPHI.

Uekcus  apanbikra JlarecTpoMIyH — alradkel  »KaHa o KaJlbUIaHTaH
MaceJIECUHUH YeUUMJICPUHUH OUp KaJIbINITArbl ACHMIITOTUKAJIBIK aXKbIpaIMaiapbiH
Typry3yiay. YeuyuMIuH acUMNOTOTHUKAJIBIK TaHa MYHe31e O0J00CTOH KUYWHE
napameTp/IMH KHYMHE MaaHUCHUH/Ie OMp KaJIbITITa JKbIHHATIAPhI 1A JaTWIICH U,
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PE3IOME

AUCCEPTANMOHHOM padoThl OMmypanueBa Mapcoeka Kenemaanesu4ia
Ha TeMy «O MOCTPOEHMH PABHOMEPHO ACHMITOTHKHM PelIeHUs] YPAaBHECHUSA
JlarepcrpomMa» Ha COHMCKaHME YYEHOM CTelmeHM KaHauaara (Uu3HKo-
MaTeMaTH4ecKuX Hayk no cneuuajabHoctu 01.01.02 — «/Iudpepenunanbubie
YPABHeHUsl, JUHAMHUYECKHE CUCTEMbI M ONITUMAJIbHOE YIIPABJIEHHE»

KuroueBbie cioBa: ypaBHeHue Jlarepctpoma, 00OOIIEHHOE YpaBHEHHE
JlarepcTpomMa, acCMMITOTHYECKOE pA3JIOXKEHUE, MaJblil Mapamerp, METOoJ
CTPYKTYPHOT'O CpalllUBaHUs, METOJl TOMUHAHTHOTO aHainu3a, PyHkuus ['puHa.

Oo0mbekT ucciaenoBanus. Mcxoanas u o6o0menHas 3anauu Jlarepctpoma.

Heab padorbl. [locTpouth paBHOMEpPHBIE ACUMITOTHYECKUE PaA3JIOKEHUS
peleHns UCXOIHOM W 0000meHHoW 3agaum Jlarepctpoma Ha OECKOHEYHOM
OTpE3KE.

MCTOI[I)I HCCJIeA0OBAHNA: MCTOJ MaJIoTro [mapamceTpa, MCTOI
MaTE€MaTHU4YE€CKOM HHAYKOWH, MCTOJ MaXOpaHT, MCTOI CTPYKTYPHOTI'O
CpaiBaHusAg, MCTOA AOMHUHAHTHOI'O aHAJIW34a.

Hayuynasi HoBu3Ha. BriepBbie moyuyeHbl paBHOMEPHBIC aCUMITOTUYECKUE
NPUOIMKEHUSI UCXOIHOTO U 0000IIEHHOTO MOJIeJIbHOTO ypaBHeHUs Jlarepctpoma
BTOPOro MmopsiAka Ha OeCKOHeYHOM oTpe3ke. JlokazaHa He  TOJBKO
ACUMIITOTUYECKUN XapakTep pelIeHus, HO MW paBHOMEPHas CXOJIUMOCTb
MMOCTPOECHHOW aCUMITOTHUKH.
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SUMMARY

Omuraliev Marsbek Keneshalievich
Dissertation « On the construction of the uniform asymptotics of the
solution of the Lagerstrom equation » for the scientific degree of candidate of
physical-mathematical sciences
(specialty 01.01.02 — differential equations, dynamical systems and optimal
control)

Key words: Lagerstrom equation, generalization Lagerstrom equation,
asymptotic expansion, small parameter, structural matching method, method of
dominant analysis, the function of Green.

Object of research. The initial and generalized Laguerstrom problems

Aim of research. It is constructed the uniform asymptotic expansions of the
solution of the initial and generalized Lagerstrom problem on an infinite interval.

Methods of research: method of the small parameter, method of
mathematical induction, method of majorant, structural matching method, method
of dominant analysis,.

Scientific novelty. For the first time, we obtained uniform asymptotic
approximations of the initial and generalized second-order Lagerstrom equation on
an infinite interval. It is proved not only the asymptotic nature of the solution, but
also the uniform  convergence of the constructed asymptotic.
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