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ITPUBJIN>KEHHBIE PEINTEHN A HETEPOBBIX
KPAEBBIX BAJAY B KPUTUNYECKOM CJIVUHAE

Vcnosib3yst METO/, HAMMEHBINNX KBaIPATOB, IIOCTPOEHA HOBAs UTEPAIMOHHAS TEXHUKA JJIsT HAXOMXKIEHUST
peleHuii aBTOHOMHOM CJIA0OHETMHEHHOM KPaeBoi 3aJa49u JIjIsi CUCTEM OOBIKHOBEHHBIX JH(hepeHImaIb-
HBIX YPaBHEHMI B KDUTUYIECKOM CJIyYae B BUIE pa3jIoKeHus B 06001meHbIi moauaom @ypbe B OKPEeCTHOCTH
MTOPOZKIAIOIIETO PEIIEHMSI.

Karoueswvie caosa: memod HAUMEHDWUT KEA0PAMO8, UMEPAUUOHHAA METHUKA, Jupdepenyuarvrvie
YPABHEHUSA.

1. ITocranoBka 3amaum. VcciemoBana 3agada o mocrpoenun perreruit |1, 2, 3|
2(t,e) € Cla,b(e)], C[0,e0] Kpaesoit 3amaum /JIs CHCTEMBI OOBIKHOBEHHBIX udbdeper-
IUAJbLHBIX YPaBHEHUH

dz/dt = Az + f+eZ(z,¢), Lz(-,e) = a+ed(z(-,€),¢), be) € C[0,g0], a« € R™. (1)

Pertenust HerepoBoii Kpaesoit (m # n) 3agaqu (1) uieM B MaJioil OKPECTHOCTH PEIeHusT
20(t) € Ca, b*], b* = b(0) mopoxKaroMIel 3a1a I

dzo/dt = Azo + f, A€ R™", feR", Lz() = .

Baeck Z(z, ) — nenmHeiiHast BeKTOp-QyHKIMs, HellpepbIBHO-nd depeHimpyemast o Hens-
BECTHOH 2 B MaJIOH OKPECTHOCTHU PEIIeHHsl TIOPOKIAMIIEl 3a/1a91i U HelpepbIBHO-1ud-
depennupyemasi mo masomy mnapamerpy & Ha orpeske [0,egl; £z(-,e) — auHEHHBI U
J(z(+,€),€) — HesmHelHbIil BeKTOPHBI byHKImOHaNb £2(-,€), J(2(-,€),€) : Cla,b(e)] —
R™, nmpudem BTOpOil (pyHKIMOHAT HEIpepbIBHO-IudEPEHITUPYyEeM 10 HEM3BECTHON z U
[0 MAJIOMy IIApAMETPY € B MaJioli OKPECTHOCTH DPEIIeHHs TOPOXKIAIONIEH 3349 U Ha
orpeske [0, o). B xpurmaeckom ciyuae (Po+« # 0) mpn yenosun Po+{a — (K[f](-)} = 0
HOPOXKJIAIoMIas 3a/1a4a UMeeT ceMeiicTBo perneruit [1]

20(t,er) = Xp(t)er + G[f;a(t), ¢ € R

Brece Q = (X(-)— (m x n) — marpuia, rank Q = ny, n —n; = r, Pg— (m X
m) — Marpuna-oproupoekrop Pg« : R™ — N(Q*), X(t)— nopmanbnas (X(a) = I,)
dbyHmaMenTaIbHAST MATPUIIA OJHOPOIHON YacTu nuddepennuanbHoii cucrembl; X, (t) =
X(t)Pg,, Pg,— (nxr) - Marpuria, cocTaBIeHHAs U3 I'— JTHHEIHO-HE3aBUCHMBIX CTOJIOOB
(n x n) — marpup-opronpoekTopa Py : R™ — N(Q); Poy— (d x m)— MepHast MaTpHIA

Pabora Beinosinena nipu purancoBoit nojiepkke l'ocymapcrennoro douia pyHIaMeHTATBHBIX UC-
caenoanuii. Homep rocynapcrsennoit peructpanuu 0109U000381.
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PQ;; cocTaBjeHa u3 d = m —mnq — JUHEHHO-HE3aBUCUMBbIX CTPOK MaTPHUIILI-OPTOIIPOEKTOPA
Py,
Glf;al(t) = X()Q " {a — LK[f](-)} + K[f](t)

— 0bo6mennwIit oneparop I'puna nopoxk iatomeii 3agaun, Q1 — mcesoobpaTHas MaTpUIlA
o Mypy-Tlenpoysy [1],

KU1 = X(0) [ X0

—oneparop I'puna 3amaan Komm mopoxk patorreit auddepenumaabaoil cucremsr, I, — eqn-
HugHas (n X n)— marpuna. CoBepiiast 3aMeHy nepeMeHHoil |2, 3]

t=a+ (1t —a)(14+epB(e)), ble) =b" +e(b* —a)B(e), B(e) € C[0,20], B(0) = 57,

IIPUXO/IMM K 3aj1ade 06 oTeicKamnn pemenus z(7,¢) € CYa, b*], C[0,¢eq] cucrembr mud-
dbepennmanbHbIX ypaBHEHHI

dz/dr = Az + [ + 8{5(€)A(z(7, )+ f)+ (1 +¢eB(e)Z(2(, 5),5)},
VJIOBJIETBODSIIONIUX KPAECBOMY YCJIOBHIO [3]
(z(- ) = (1 + eB(e))(a+eJ(2(-,€),¢)), L2(,¢), J(2(-€),€) : Cla,b*] — R™.
O6o3navas

wo(c*) = af* + J(20(+,¢),0), fo(s,c*) =B [Azo(t, ) + f] + Z(20(t, c)),0),

AHAJIOTMYHO [2], IPUXOAMM K HEOOXOJMMOMY YCJIOBHIO paspentmMocTu 3agadu (1).

Jlemma. Ecau kpaesas sadava (1) 6 xpumuneckom cayuae (Po- # 0) umeem pe-

wenue, npu ¢ = 0 obpawaroweecs 6 nopoorcdamowee z(t,0) = zo(t,ct), mo sexmop
c* = col (¢, B*) € R ydosaemeopaem ypasnenuro [2, 3]
F(c") = Po:{po(c”) — €K [fo(s, ¢")](-)} = 0. (2)

®uxcupys onun u3 Kopnueit ¢* € R™! ypapnenus (2), mpuxomuM K 3a1ade 06 OTHICKa-
nuu perenust 3anaqn (1) z(7,¢) = zo(7, ¢f) + x(7, €). O6o3na4nm marpuiyy By = F.(c*).
[ycts Pp, : R™ — N(By), Pp; MaTPHUIBI-OPTOIPOEKTOPHI R — N(Bg). Hna xax-
JIOrO IIPOCTOTO (PBS = 0) xopHust ypasrenusi F(¢*) = 0 3azaga (1) umeer 1o MenbIueii
Mepe oj1HO perterune, npu € = 0 obpainaiomnieecs: B mopoxaaotiee 2o (7, ¢;). s nocrpoe-
HUsl 9TOrO PeIlleHNs PeJJIOXKEeHa UTepaluoHHas cxema |2, 3|, cooTBeTCTBYIONIAsT METOLY
POCTBIX UTEpaNuii. DTOT METOJ OTINIAIOT IMPOCTOTA M THUCJIECHHAST yCTONIMBOCTD, OJI-
HAKO IOCTPOEHHE NMPUOJINKEHHBIX PEIIeHnil ¢ IPUMEHEHIEeM MeTOo/a MPOCTBIX UTepalluii
CBSI3AHO € OBICTPO YBEMUUBAIONIENHCS OT UTEPAIMA K UTEPAINU CJIOKHOCTHIO BBIYHCIE-
HUM.

2. Ilepuoauyeckas 3amada AJig ypaBHenus JIbemapa. Ha npumepe nepmosu-
YeCKO 3ajaun s ypaBHeHus JIbenapa NpOJeMOHCTPUPYEM TEXHUKY MOCTPOCHHS MO-
IupUIIPOBAHHOM UTEPAIMOHHON TeXHUKH JJI HAXOXKICHU TPUOIMKEHHBIX PEIIeHuii ¢
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HCIIOJIb30BAHUEM METOJ[a HAMMEHbINNX KBajpaTos [4]. Mccneayem 3ajady 0 HAXOXKJIEHAN
pemenns y(t, &) € C?[0, T} ()], C[0,e0] aBTOHOMHO# TIePHOIEIECKOl KpaeBoil 3a1am
d2y dy(07 6) dy(Tl (6)7 5)

dy
2 Ty=eY(e) - y0.6) —y(Ti(e),e) =0, — dt o

Perrenne 3amaqan (3) uimeM B MaJsioit OKPECTHOCTH PEIIEHIsT TOPOXK/TAIOIIEH 38/ 1adn

dyo(0)  dyo(2m)
dt dt

d*yo

dt2 =0

+ 90 =0, yo(0) — yo(27) = 0,

Baech Y (y, €) — nesuneiinast ckassipHast GyHKIUS, HellpepblBHO-IuddOepeHupyemasi 1o
HEM3BECTHOI Y B MaJIOil OKPECTHOCTH PEIIeHUs] HOPOXKIAIONIEH 3a/1a9i U HEIPEPhIBHO-
muddepenipyeMast 10 MaJIOMy Hapamerpy € Ha orpeske [0, £9]. Sadukcuposas Havaio
oTcUYeTa HE3aBUCUMON IepeMeHHOI TaKIMM 00pa30M, YTOOBI peleHre IoPOoK Ialomeil 3a,1a-
9H CTAJIO OJTHOTIAPAMETPHYHbLIM, HarpumMep, yo(t) = ¢-cost, ¢ € R, 3amena nezapucumoit
[EPEeMEHHOM B CJIydae MepuoiecKoii 3a1adqn npuauMaeT BuJ [5]

Ti(e) = 2r(1 +6(e)), t = 7(1 +6(c)).

Takum 06pa30M, IpUXOUM K 3a/ia9e€ O HaXO02KIEeHUN 27T-H€pI/IO,HI/ILIeCKI/IX peH_IeHI/Iﬁ YpaB-
HeHunud

d?y(t, e d
M) (14 eBE) e = (L4eBE) Y(rae)- 2 @)
ckomoe mepuoudeckoe pertenne ypasrenusi (4) wmmem B Buge y(7,¢) = yo(7,¢*) +

x(7, €). OTKJIOHEHHE OT MOPOXKIAIOIIErO peleHus & (T, ) onpenessieT 2T-nepuouiecKast
3ajlada Jijid ypaBHEHUS

d*x(7,€)

72 + (14+¢6(e))? - x(r,e) =e(1 4+ 6(e)) - Y (yo(T, &) + (1, €),€) % (5)

dyo(7.&") , da(r. 5)] - {d%yo(T, &)

pe e 2+ (1+2B(2)” - ol c)}

O6osnauas fo(7,c*) =Y (yo(7,¢),0) -y, (1, ¢*) —26%yo (7, ¢*), npuxoaum K HeOGXOUMOMY
YCJIOBHIO Pa3PENIUMOCTH TI€PHOIIecKOoii 3aaaqu (3).

CaencrBue. Ecau nepuoduueckasn 3adava (3) dan ypasnenus Jvenapa umeem pe-
wenue, npu ¢ = 0 obpawaroweeca 6 nopooscdarowee y(t,0) = yo(t,¢*), mo sexmop
c* = col (¢, %) € R? ydosaemeopsem ypasrenuso

F(c*) = /027r < o8 s >f0(s,c*) ds = 0. (6)

sin s

[Ipeamomnozkum, uro ypasaenue (6) umeer jeiicrBuresibHble pernernst. OUKCUPYst OMH
U3 HpOCTLIX Kopueidl ¢ € R? ypapnenus (6), mpuxoauM K 3ajade 00 OTHICKAHWH DPe-
IIEHUs] [EePHOJMIecKoil 3a7a4uu (3) B OKPECTHOCTH MOpOXKJAaomiero perenus yo(t,¢*).
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[osoxxum Y. (yo(T, ¢*),0) = 0. Ucnonb3yst HenpepbiBHYIO 1uddOepeHImpyeMocTs 110 nep-
BOoMy aprymenTy ¢yHKinuu Y (y,€) B OKPECTHOCTHU IIOPOXKIAOIIEro perenust yo(T, ¢*) u
HelpepbIBHYIO JuddepeHupyeMocTh 10 BTOPOMY apryMeHTy B MaJIoil HOJIOXKUTEILHOM
OKPECTHOCTHU HyJIsl, pazjaraeM 3Ty (pyHKIHMIO B OKPeCTHOCTH ToueK . = 0 u e = 0 :

Y (yo(r,¢") + x(1,¢),e) = Y(yo(7,¢),0) + A1(yo(T, ¢"))x(1,€) + R(yo(T, ") + z(7,€), €),
riie A1 (yo(7,¢)) = Y, (yo(7,¢%),0). Tlocnenosarembrocts npub/mkenuii [6]
{Bj(e)};20 — B(e), Pole) == p"

ONpEJIe/IAET TOC/IEI0BATEILHOCTD HE3aBUCUMBIX TI€PEMEHHDBIX

{t;(Bi(€))}j20 — t € [0,2m(L +€8(e))], to € 0,27m(1 +e67)].
[TepBoe IPUO/IMKERNE K PEIIEHNIO 27T — TIEPUOMIECKOl 3a1auu i ypasHerns (4)

y1(7,€) = yo(7,¢") + z1(7,8), to:=7(1 +¢f%), T €0, 27|

onpejiessier 27— MePUOMIECKOe PEIeHUe yPABHEHUs

d2.CC1(T, 8)

2T r1(1,€) = 6(1 + 6ﬁ*> {Y(yo(r, &), 0) - [

dyo(T,¢*)  dxi(1,€)
dr + dr +

&* 2y0(T, & 2
+A; <yo(7, é*)> dyog;)xl(ﬁe)} - [CMJ(C]Z(TQ’) + <1 + 55*) “yo(T, é*)] . (7)

IIycrs ©1(7), w2o(T), ... T), ... — CHCTEMA JIUHEAHO-HE3aBUCUMBbIX JIBazK Ibl HEIIPEPBIBHO-
) ) y W )

muddepeHInpyeMbIX CKaJISIPHLIX 27-Ttepuoanvdecknx yuknnii. [Ipubimkenue kK pere-

HUIO 27— NEePUOAMYIECKO 3a1aun Jijist ypaBHeHus (7) UIIeM B BHJIE

z1(1 ) = &i(7,8) = p(T)ere), o(7) = [pr(7) @2(7) - Pu(T)];

snech o(7)— (1 x p)— marpuna. O6o3HaTIM

Filro) = (1+e67)

(1 ; sﬁ*) " (yov, >) yo(r, >] (1)

—5<1 + E,B*>Y(y0(7', &),0)¢' (1) + ¢ (7).

Bexkrop ¢ (g) € R* onpejiesisier ypasHeHue
21
P76 )l = [ Fitrode(1+ 28 ) om0 b e)-
0
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2 o ?
_ [‘“/Si(;’c) + (1 + s[)’*) “yo(T, é*)] }dT’

OJJHO3HaYHO pa3peninmmMoe IIpu yYCJIOBUU HEBBIPDO2KICHHOCTU MaTPUILbL FpaMa

F(Fﬂ-,a)) = 027T Fi(r,e) - Fi(r,e) dr.

Taxkum obpazom, mpu yeaosuu det [F <]-"1(~, 5))] = (0 HAXO/UM BEKTOP

-1 21
ci(e) = —¢- [F <}'1(-,e)>] . ; Fi (T, 5){5(1 + sﬂ*)Y(yO(T, ¢),0) - yo(r,é")—

Ak 2
[ (o) e

OIIPEICIISIONINI HAMTy diiiee (B CMBIC/Ie HANMEHBIINX KBAIPpaTOB) npubsmzkenue &1 (T, €) K
pelenuio 2r-1iepuonieckoii 3aauu jyisi ypasaenus (7). Ilepsoe npubimkenue K dbyHK-
i [3(g) ompeiesnm, Kak

Bi(e) == B* + Bi(e), (1+eB1(e)) := (1 +eB*) - (1 +ey(e)), n1le) =V(e) - q1, ¢1 € R*.

O0603HAINM BEKTOP-CTOJIOITBI

o= (o) [ (1+9°) Y 0a(r20.0) i)

—2ey1(T,¢e) — 2625 . <2 + sﬁ*) y1 (T, 5)] dr,

27
wi(e) = / ( o ) [eﬁ* <2+6B*>y1(r,e) —c- <1+s[3*> Y (yi(7,),2) o/ (r.2) |dr.
0
N3 ycnoBust paspemumocTu 2m-IIepUoInIecKoil 3a/1a9u /il ypaBHEHUs
yi(7,8) + (142877 (1+ 2e71(9)) - w7 €) = e+ (1+6") (1 +en1()Y (11(7,2), €) - i (7, )

nostydaeM cucreMy 1 (€)-vy1(e) = wi(e) st HAXOXKICHUS TIONPABKH Y1 (€), Pa3PeNIIMyIO
upu ycaosun Pos(c) - wi (¢) = 0. Ecam nocse/aee ycjoBre BBIIOJHEHO, HAXOIUM Hau-
yaryio (B cMBIC/Te HAMMEHBITHX KBapaToB) monpasky 71 (g) = Q7 (€) - wy(g), koTopas
ounpe/esisier nepsoe npubszkenue (31 (e) Kk dyukuun 3(e). Iocnemyomue npubikenus
K PEIICHUIO 27— MePHOUICCKON 3a1auu yist ypaBHeHust (4) uieM, Kak

ykJrl(T, 5) = yO(Ta é*) + Tg41 (7_7 6)7 Tk+1 (Ta 5) = 51(7—7 5) + .+ §/€+1 (T7 6)7
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Eot1(T,8) = o(T)cpt1(€), crtr(e) € R™.

[Ipemosnoxkum, uro HaiijenHoe npubimxkenue yi(7,e) =~ yo(7, ¢*) + z(7,€) npunae-
KUt obsacTu onpezaenenus dbyuknun Y (y, €). Vcnonb3yst HenpepbiBayTo auddepernupy-
emocTb 110 Y(T,€) byuruuu Y (y(7,€),€) B OKPECTHOCTH 1IEPBOro npubnmKenust Y (7, ),
pazyiaraeM 9Ty (DYHKIMIO B OKPECTHOCTH TOUeK ki1 (T,6) =0me =0

Y (yps1(7,€),¢) = Y (yx(7,€),0) + A; (yk(T, E))ka(T, ) + R(yk(1,€) + &pa1(T, €), €),

rue

oY (y(r,e),e)
Ai (yk(ﬂe)) = ('3—3/ y = yr(1,¢),

e = 0

[Tpubnuxkenne yy11(T,€) K pelleHno 2m— IEPUOANIECcKOil 3a1aun Jyist ypasHerust (5)
ollpeJiesIsieT IEePUOANYECKOe PEelleHIe YPABHEHHS

d2§k+1 (Ta 6)
dr?

+ &pyi(T,e) =€ (1 + g—:ﬁk(g)) {Y(yk;(T, e),¢) - [dykcg: €) " dfk?T(T, 6)] N

2
s (o)) P e)} - [de’“(”) + (14 a0 -yk(T,e-:)]- ®)

dr2

O6osnaqanm (1 X p)— marpuity

Fia(re) = (1+6)) -

(1+2006)) - e (i a>)y;<f,e>]go<7>—

—5(1 + 5ﬂk(s)>Y(yk(T7 £),0)¢' (1) + ¢" (7).

H606XO,HI/IMOG ycjaoBuEe MUHUMU3AIIU HEBASKU IIPUBOJUT K YPAaBHEHUIO

27
F<.7-"k+1(-,s)> cepr1(e) = ; Frp1 (7, 5){5(1 + f—:ﬂk(e)) Y (yx(7,€),0) - yp(1,6)—

2
—<1 +€ﬂk(€)> ~yR(T,€) — W}dT-

dr?

[Ipu ycioBum HEBBIPOKIAECHHOCTH (1 X (1) — MaTpuIs ['pama
2
r(mlc, s>) = [ Fare) - Fu(re) dr
0
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HaXO/UM BEKTOD

-1

27
Ck+1(€)=—lf<7k+1('a€)> 0 f:+1<m>{e(1+eﬂk<e>>'Y<yk<m>,o>~y;<m>—

2 2
—<1 +€ﬁk(5)) yR(T,€) — dyk(m}df

dr?

O0603HAINM BEKTOP-CTOJIOIB:

Ounle) = [ " ( ) [ - <1 " 85k)y(yk+1(7a £),6) - Yoy (7,9)—

sin T
—2eyp11(T,€) — 2626, - <2 + sﬁk> Ygt1 (T, 5)] dr,

wrt1(e) = /027r < s T > [Eﬂk@ + eBk)yr+1(7,€)—

sinTt

e (L4 )Y (7)) s (r.6)

Bropoe u nocienytonue npubimzkennst Si11(€) K dyukimu ((€) onpeaennM, Kak

(1 + 5ﬁk+1(5)) = (1 + gﬂk(5)> : (1 + 5'yk+1(5)).
3 ycnoBust paspelmMOCTH 27— HepUOAMIeCcKON 3a1a49u /I yPaBHEHUST
Ui (1,8) + (1 +eB)* (1 4 267841 (€)) - Yra (1,€) =

=& (1 + Eﬁk’)(l + 57k+1(5))y(yk+1 (7-7 5)7 5) . ylchrl(T? 5)
nosydaeM cucreMy Qpi1(€) - Yi+1(€) = wiy1(€) I HAXOXKJIEHUST TONPABKI Y41 (€),
paspenumyio upi yciosun Por (o) - wit1(g) = 0. Ecoin mociie/iaee ycsioBre BBILOJIHEHO,

HAXOJUM MONPAaBKY Yk+1(€) = Q;;H(e) - wi+1(€). IIpogoskast paccy K aeHnsl, TPUXOJAUM
K CJeAyIoNeil UTepalioOHHON cXeMe:

U1 (1) = yo(r, &) + m(r,2), Bu(e) = B+ 1 (e) (1 n 6) () = U (E) - wi(0),

1 on
zi(1,e) = &i(mye) = p(T)er(e), ci(e) = —¢- [F <f1(-,5)>] ; Fi(r,e)x
d*yo(T,¢")

X {s(l + 5ﬂ*>Y(y0(T, ¢),0) - yo(r, &) — [dTQ + (1 + 5ﬁ*>2 ~yo(T, a*)] }dT,
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Uk1(7,6) = yo(7, ") + 2pq1(7,€), Tpy1(7,6) = &1(T,8) + oo + Epa1 (T, 6), 9)
—1 27

§k+1(77 5) = @(T)Clﬁrl(a)? ck+1(€) = - [F <~Fk(7€))] ‘7:;;(77 €)><

0

2 2
X {5(1 + 5ﬁ1(8)> Y (yr(7,€),0) - yi(7,€) — <1 + 6ﬁk(6)) “yk(T,€) — W}dr,

Br+1(€) = Br(e) + yp+1(e) - <1 + €ﬂk(5)>, Yer1(e) = Q;“H(E) cwrt1(e), ... keN.

Taxum 06pa3oM, JOKA3aHO CJIEIYIONIEe YTBEPKICHNE.

Teopema. Jlna xasicdozo npocmoeo det By # 0, By := Fl(c*) xopna ¢* € R? ypas-
HeHuA OaA noposcdmowux amniumyd (6) nepuoduueckas 3adaua (3) Oaa ypasrenus
Jvenapa umeem eduncmeennoe pewenue, npu € = 0 obpawaroweeca 8 noposciaouiee

y(t,0) = yo(t, ¢*). Ipu ycaosuu det !F <fk+1(-,5)>] # 0, Por(e)-wi(e) =0, k €N daa

HAToHCOEHUA pewerus nepuoduseckoti 3adavwu (3) das ypasnenus Jlvenapa npumeruma
umepayuonnas crema (9).

I[TPuMEP. Hccaedyem 3adauy o nocmpoenuy nepuoduiecko2o pewenus ypashenus Bam-
dep-Iloan [2, 5, T +y = - |1 —y? ) - v/, naubosree useecmmnozo wacmmozo cayuas

ypasnenus JIvenapa.

Ilepuoanyeckas 3aja4a 1j1s1 ypapaenust Ban-aep-Ilojist uMeer e MHCTBEHHOE pelllEHNE
B MaJIOH OKPECTHOCTHU HOPOKIAOIIEro perrenns yo(t, ¢*) = 2cost, nupu 9TOM M3BECTHA
peamunna G* = 0. ITonoxkum K mpumepy

o(7) = [sinT sin37 sinb7 sin77 cosT cosbHT cos 77|
Marpura 'pama, coorBeTCTBYIOIIAsT MTOPOXKIAIOIIEMY perieHuio yo(t, ¢*) = 2cost
det[F(]—](',s))] ~ 4 057 816 381 784 0647 e + 2 143 386 517 635 072 e + ... #0

HeBbIpoKIieHA. [Ipesokentnas uTeparnoHHas IPOIEyPa ONpeieideT (PyHKINH:

sinT —sindt = 5 3cosT D
§i(T,e) =€~ — 1 +e°- (— 28 96cos57'>—i-
3 —397sinT + 297sin 37 + 100sin 57 + 70sin 77
+e” - +
9 216
e 4 293 cos T + 9 196 cos 57 + 2 380 cos 77'+
884 736
Lo 197 173sinT — 138 573 sin 37 — 58 600 sin 57 — 46 366 sin 77'+
21 233 664

L6 —5 867 397 cosT — 4 460 092 cos 57 — 1 576 804 cos 77‘+
© 2 038 431 744
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7 —147 152 989sinT + 116 416 989 sin 37 + 30 736 000sin 57 + 25 022 662 sin 77

e 48 922 361 856
u
&l 5)—52-3COST 3 4lsin7'_21sin37'_5sin57'+7sin77'
AhE 128 1024 1024 768 1 536
4 3 787cost 473cosdT  TcosTt 5 65 663 sin T
589 824 73 728 8 192 4 718 592

15 181 sin 37 n 395 sin 57 n 487sin 7T 6 13 786 913 cos T
1 572 864 147 456 1179 648 243 024 443

5 399 155cosd7 1 938 002 cos 77') 7 ( 9009 047sinT = 84 430 978sin37

1138 742 666 + 2 560 428 281 249 230 597 * 3 627 550 289

181 844sind57 1 854 818sin 77 g (17 284 649cosT + 11 564 805 cos bt
2 810 321 573 1 720 405 007 496 497 510 1549 162 486

D72 747 cos 77'> 9 <14 502 929sinT 14 718 563sin37 1 438 656 sin 57

5213 617 729 522 989 888 669 621 228 1577 943 161
4842 238sin 77 10 [ 9692105cosT 6818 500cos57 12 590 253 cos 77
1 980 404 069 797 934 848 865 183 731 29 454 573 767 )’
a TaKkKe IepBOe
1 17 3 40 781 5 13 979 7

MO =167 302 ° Tmsiane © 20897570 ©

¥ BTOPOE IpUbJInKeHne

1 5 5 23431 5 280007

P& =15 F " 5om © msiise st dls -

K dyukiwn 3(e). Takum obpasom, Haiiensl nepsoe Y1 (T, &) = yo(T, & )+x1(T,€), x1(T,8) =
&1(7,€) 1 Bropoe npub/IMKEeHNe K PEIIeHUIO [IePHOIMIECKOl 3a1a49u JJIsl ypaBHeHusT BaH-
aep-Tlonst yo(7,€) = yo(7, &%) + w2(7,€), @2(7,€) = &1(T,€) + &2(7, €). [na onenku Tou-
HOCTH HAiiJIEHHOrO BTOPOTO NPHUOJIMKEHHST OTPEIETNM HEBA3KHU:

Ao(e) = |lys (r,8) + (1 +6a(e))* - ya(r,8) —2- (1 +6a(2)) - (1 —43(7, ) - y5(7, €l cfos2n)
Aa(e) = [lya(1,8) + (1 +6a(€))? yalr,€) =& (1+EBa(e)) - (1 =2 (7€) - ya(T: &)l ofoszn-
BaIVIeTI/IM, 9TO TOYHOCTDH Hafl,ILeHOFO HaMH BTOPOI'o HpI/I6.HI/I)KeHI/IH

Ay(0,1) ~ 0,0 000 252 158, As(0,01) ~ 3,14 846 - 10~°

BBIIIE TOYHOCTU TIPUOIUKEHUN Yo (T, €), [q(€) K MepuoanaeckoMy peIeHnio ypaBHeHMsI
Ban-nep-ITomst Ag(0,1) ~ 0,000 202, A,(0,01) ~ 2,01 398-10~%, mOTyIeHHOTO B CTATHAX
8, 9.
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S. M. Chuiko, An. S. Chuiko, O. E. Pirus
Approximate solutions of Noetherian boundary value problems in the critical case.

We construct a new convergent iteration algorithm for the construction of solution of autonomous weakly
nonlinear boundary value problem for a system of ordinary differential equations in critical case. Using
the least squares method we expand solution of boundary value problem in the neighborhood of the

generating solution in generalized Fourier polynomial.

Keywords: the least squares method, iteration algorithm, differential equations.
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