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HeJINHENHOI KpaeBoil 3a/1a4u
anddepeHImaIbHbI HEHU

Ha ocnoBe MeTona nmapaMerpusanuu UCCIeLyeTCs HEJIN TOYeYHas KpaeBasd 3a/a4a JJIs CUCTEM
HarpyKeHHbIX auddepeHInaibHbiX ypapaeruii. Cya napaMeTpU3aluy 3aKII09aeTcss B TOM, YTO

HUSI WHTEPBaJa, IIOCTPOEHA CHUCT
napameTpoB. IlocTpoennsie cuct

HEJIMHEUHON JIByXTOo4Yed
IIpenmozxen onun U3 ci BIBOPY «XOPOIIIEro» HAYAIBLHOIO IPUOJIMIKEHUS JJIsl HAXOXK ICHUST PEIICHST
HEJIMHEHHOUA KpaeBo JIy9EHBI YCJIOBUA CyILIECCTBOBAHUSA M30JIMPOBAHHOIO PEIICHUA HEJMHEHHON
JBYXTOYEYHON KpaeBoil 3a JJIsI HArpY2KeHHBbIX AuddepeHnnaabHblX YPaBHEHNN IPH JOCTATOYHO Ma-

dbdepenImanbable ypaBHEHUS 9aCTO BO3HUKAIOT B MPUJIOXKEHUSX KAK MATEMATHIECKAsT
IPOLECCOB, T/i€ COCTOSHUS B OIpPEJeIeHHbIE MOMEHTHI BPEMEHN OKA3BIBAIOT CYIECTBEHHOE BJIMAHUE HA
a OIIICHIBAEMOTO IIPOIECCA B IIEJIOM.

OIIPOCHI PA3PENIMMOCTH U IOCTPOEHUS IPHUOJINKEHHOIO PelleHUsl KPAaeBbIX 3aJad JJIs 3TUX ypaBHEHUi
LIHBIME METOJAMHY HCCJIeI0BAHBI MHOTMME aBTopamu [1-3].

paGorax [4-6] mpeIOXKEH YMCJIEHHBI METOJ| DeNleHHsi CHCTEM JIMHEHHBIX HeaBTOHOMHBIX OOBIKHO-
BEHHBIX HAI'DY2KEHHBIX TuddepeHnnaIbHbIX yPABHEHNH C HEPA3IE€ICHHBIMI MHOTOTOYEIHBIMI HHTETPATHHBIMA
YCJIOBUSIMH.

B paGore [7] Ha ocHoBe Meroma mapamerpusanuu [8] mosydenbl Ko3bOUINEHTHBIE TPU3HAKKA OJHO3HAY-
HOI pa3penmMOCT JIMHEHHON JIBYXTOYEYHOM KPAEBOil 3aa4n JIjisi CUCTEM HArPY2KEeHHBIX JnddepeHImalbHbIX
YPaBHEHUIl U MOCTPOEHBI aJIrOPUTMbI HAXOXK/IEHUs PEIEHUsI ITON 3aa4u.

B macrosmeit pabore paccMaTpuBaeTcs HeJIUHENHAs KpaeBas 3aada JJisi HAarPyKeHHbIX auddepeHnnaib-
HBIX ypaBHEHUI
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dx

i ft,z,z(00), x(61),...,2(0)), t€(0,T), zeR", (1)

g[z(0), =(T)] =0, (2)

rue f:]0,7] Xx R* — R™,g : R™ x R — R™ — nenpepbiBHble (DYyHKIUH.
Yepes C ([0, T], R™) 0603HAUNM TIPOCTPAHCTBO HeNpepbiBHBIX dyHKnuit 2 : [0, 7] — R™ ¢ HOpMOii

lzlly = meax Jlz()]l.

Bamaua (1), (2) uccmemyercs MeTosoM napamerpusanun [5).

Bosbmem Toukn 6y = 0 < 0; < ... < O, < Oy1 = T, u pasbuenne unrepsaia [0, Ha m + 1
noneiaTepBasos [0,T) = U::rll [6:—1,0,) o6ozmam wepes A, ;1. Cyxenne byHKImN 2 MHTEPBAJI
[6,—1,0,) obosnaunm 1epes . (t). 3amaua (1), (2) sKkBUBATEHTHA HEIWHEHHONH MHOIOTO paeBoil 3a/1a-
e = f(t, 2, 21(00), 22(01),- .., Tmi1(0m)), t € [0,21,0,), v = T,m+1, gla Tmi1(t)] = 0,

lim z4(t) = xs11(0s), s = 1,m, rie noceiiee paBeHCTBO ABJAETCS yCIoBHeM RIICHUS] B TOY-
t—65—0
KaX HAIDYKEHHSI.
Beenst mapamerpsl A, = Z,(0y_1) 1 Ha KaXXJOM 7-OM HMHTepBaJe Meny ynkuun u,(t) =

=x,(t) — Ay, IIOJIy9UM HEJMHEHHYIO KPAEBYIO 3aady C IIaDAMETPAMU:

du,
dt

= f(t,u,n + )\T,A1,>\2, .

Bagmaun (1), (2) u (3)—(6) sxBuBaE . P — pemtenne Kpaesoit 3anaan (1), (2), To napa (A, uft]),
e A = (21(0),22(01), .« -, Tmt1(0m) (0), 22(t) —x2(601), .. ., Tig1(t) —Tm41(0m)), sBASIETCS
perrerneM 3azgadn (3)—(6). I nagbo t]) — pemenne sanauu (3)—(6), To dynkuusa Z(t), onpe-
JlesisieMasi paBeHcTBaMu T (t) = A 0.),r=1,m+1, Z(T) = Apt1 + , li%n Oﬂm+1(t), Gyzer

ST

perernem 3anaan (1),(2).
IIpu duKcHpOBaHHBL:ZHAUEHHIX napamMeTpos A, 3agada Komm (3),(4) sxBuBaleHTHA HesJMHEHOMY HHTe-

BTOPOTO POJIa

(A +up(T), A, Aay ooy A )dr,  t€[0p-1,0,), r=1,m+1. (7)

t T1
:/ f(le)\r+/ f(7-27)‘r+~~+
97«,1 97"—1

+/ . f(TIJ7)\’r‘ + uT<TI/)7)\17)\27"‘7 )\m+1)d7—V’"‘) dTQ;
0

r—1
)\1, )\2, ey )\m+1) dTl;
telr_1,6,), r=1,m+1.
Orcrona, onpeens , liem ur(t), 7 =1,m+ 1, u noxcrasus ux B (5), (6), HOIYyYIUM cucTEMy HEJIMHEHHBIX
—0,—

YPaBHEHUII OTHOCUTEILHO A, € R™:
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9.A. Bakuposa, H.B. Vckakosa

T T1 Ty—1
g[)\l,)\m+1+/ f(Tla)\m+1+/ f(Tz,)\m+1+-~-+/ F(To, A1+
Om O 0

m

—|—um+1(7',,),)\1, .. .,)\m+1)d7',,,. . .)dTQ, A,y .,)\m+1)d7'1] = 0; (8)
0s T1 Tu—1
Aot [ s [ s [ fmao
0s_1 0s_1 Os_1
+US<TV),)\1,.. .,)\m_|_1)d’7',,7 . ..)d’TQ, ALy .7)\m+1)d7'1 — )\S+1 =0, s=1,m. (9)

Cucremy (8), (9) sanuimem B BUJE

Qu(Am.H; )\, u) = ()’ = Rn(m+1).

Taxum 06pa3oM, JTst HAXOXKIeHUs! perenus (A, ut]) nMeeM 3aMKHYTYIO CHCTEMY 8), (9).
Yepes C([0,T], Api1, RM™HD)  obosnaunm mpocTpancTso cucreM  byHK ), u2(t), ...,
Um+1(t)), Tae dyskmum u, : [0y—1,0,) — R™ HeNpepbIBHBI U HMEIT K HUE TPEeIEIbI
lim w,(t) upu Beex r = 1,m + 1 ¢ HOpMOIt

t—60,—0
[ul]l; = max  sup hur(t)ll :
r=1,m+1 te(0r—1,0,)

Yenosue A. CymiectByer pazbuenne A, 1 TAKOe, ITO CHCTEMajHE bix ypasHeHu#t Q,(An,1+1;4,0) =0
umeer pemenne N0 = ()\go), A, A0 ) € R™m+Y) | 3a19ua , (4) mpu A\ = A2 r =1, m + 1, umeer
pemenue ul(t), u cucrema byHKIHiT

0
Wlt] = (" (0), 63 (). T, A1, RMHD),
o mape (A, u°[t]) onpemenum Kycowo na (0,T) bynkmuio 2°(t) pasencrsamu

(t) = A +ul® (2);

) 2= 0 An) € RO =0 < pa )

)= { ult] € C([0,T], Appy1, RPMHD)Y Hu —u(o)Hl < pu};

SEO®), py) = { (1) € C([0,T], R") : H z— x(O)H < pm};

)—{(t, T, 01,02, ., Upmy1) : € [0,T], ‘

z— A0 _ u5°>(t)H <pes t€0,_1,0,);

r=1m+1,

o= < e e =07 <

(0) . (0) _
T = >\m+1 - t_l)lzrp_oum+1(t)" < Pz, t= T’

< Pz - va+1 - )\5,2:.1“ < Pm}»

‘w — )\522’_1 — lim uggl_l(t)H < pw}.

GY(px, pe) = { (v,w) € R*™ : HU - )\gO)H < px, ,dim

Yenosue B. @yukiuu f(t, x,v1,02, . .., Umy1), g(v,w) coorBerctierno GY(p.), GY(px,pr) HENPEPLIBHBI,
UMeEIOT HellpepLIBHbIC YACTHBIC IPOU3BOIHEIE:

f;(t,‘%,'l)l,’l)g, cee ’vm+1)a f{)i(taxavl’vb e '7vm+1’) L= ]-am + ]-7 gi;(vaw)a giu(v,w)
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1 BBIIIOJIHAIOTCA HEPaBEHCTBa

”f:/c(tvxavlav% e 'avm-i-l)H < L(t)a H.fml)i(tvxavhvb s ,'Um—i-l)” < L(t)7i = l’m"f_ 17

g, (v, w)[| < Lu, llgu, (v, w)l| < Lo,
e L(t) € C([0,T], R™), L1, Ls — const.

Teopema 1. Ilycrs npu 3aganubix Ay, v(v = 1,2,...), px > 0, py > 0, p, > 0 BbiIOJIHA CJIOBHSA
A, B, (n(m+1) x n(m + 1)) — marpuna Axobn M obparuma JjIsi Beex

(A ult]) € SO, py) x S (uO[H], pu,)

u UMEIOT MeCTO HepaBE€HCTBa

S 'YV(Aerl);

0Qu (A1, Au)\ "
(P

(1)dr

0:
@ (Apms1) = v (Apg1) max (Lohy,41,1) max exp (/JL

r=1,m+1

0, V_l]. 0, Gj
. (/ Lmdf)_z_,(/ [ o<
0,1 0 ! 0,1 651
Vv (A1) ©) , (0)
ErRr) WO <o

v 0, i
max 4 e L(T)dT>_Zi_1!</g L(T)dT) +

v—1 1 0, @ m—+1 0;
dT> - Z; (/QML(T)dT> ; /0 Bi(t)dt ¢ < pu.

Jj—1

. pa) x Sp(uO[t], p,) EMeeT H30IMPOBAHHOE PEIIEHHE U CIIPABETIBA OIEHKA:

oit CHOBHBIX NPOOJIEM TIPU PEIeHNN HEJIMHEWHBIX KPAEBBIX 3aJad sIBJIS€TCS BBIOOD HAYAJBHOIO
xeHus. B manHO paboTe mperaraeTcs OJuH U3 MOIX0I0B K BBIOOPY HAYAIBLHOTO IPUOIMKEHUST PEITEHUS
(1), (2), ocHOBaHHBIII Ha pEIIEHAN CUCTEMbI HEeJUHEHHbIX agrebpandeckux ypasaennit (10) mpu u = 0,
€Mbl ypaBHEHUIl

Torma 3ama4aa

X =20 < % QA 2@, u®)|

Qu(Ami13A,0) =0, e R+, (11)

_ Ipeamonoxkum, aro mpn 3agamibiX Ay, n v (v = 1,2,...) cacrema Q,(Ayq15A,0) = 0 mveer permenue
A= (A1, A2y A1) € RAMHD),
Bzas toukm 0y = 0 < 971 < 0 < % <. o< b, < M < 041 = T n 0603HAMUB TOJIYIEHHOE

pasouenue uepe3 Ag,, 12, PACCMOTPUM yPABHEHHUE
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Qu(Aopmy2;A,0) =0, e R2m+D, (12)

Yrober pemmth ypasrenune (12), Bocnombsyemcs: Teopemoii 1 u3 [9]. 3a mHauanpHOE NPUOINKEHTE DENTIEHUST

ypasHerus (12) Bo3bMeM BEKTOD N0 = (j\go)7 5\8, e Xgm_‘_g) e R2(m+1) e

01 - ~
5\50) :;\17 /A\éo) :;\1_1_/ f(T1,5\1+/ f(r2, A+ ...
0 0
—|—/ . f(Ty,:\l,S\l,...,5\m+1)d7'y,...)d7'2,5\1,... )\m+1)d7'1,)\ ) — )\2,
0
< (0 ~ 01 - T1 -
)\‘(1):)\2—’— o f(Tla)\2+/91 f(TQ,)\2+-.-+

+/; f(Tl,,;\Q,S\l,...,5\m+1)d7'l,,...)dTQ,S\l,...,S\ +1) s

O0+61
2

~ ~ ~ ~ - T1
A =%, A =X ++/ F(ri,As +/
91 91
Ty_1 L B ~
+/ f(Tl,,/\3,>\1,...,)\m+1)d7'l,,...w2, ...,)\m+1)dT1,
01
5‘52;)14-1 = >‘m+1a A2(3n+2 = >\m+ f(r, >\m+1+
m+1+9m

+/ TV, ‘er dT,j,.. dTQ,)\l,... )\m+1)d7'1
m+1+9m

B kauecTBe miutrocTparun npusegeM npamep. Ha orpeske [0, 1] paccMoTpuM HeJMHEHHYTO KPAeBYIO 3a1atTy
JIIsl HArPY?KEeHHBIX Tuddepenimaiib paBHEHUIL:

a3+ (t—1)- ()+t2 x1(0)+fz<t),

z(0) = z(1), (14)
rie
)=t —2)+2.25t —1, fot)=—t, 6=05.
TouapiM anaan (13), (14) seasiercs x(t) = ( t (tl_ D ) .
oit Harpy»kenust § = 0.5 npoussejiem pasbuenne unrepsaia [0,1). Beeasa napamerps < 21 > = z(0),
1
h = z(0) u upousBend 3aMeny (DyHKIUK:
2

ull(t) = ’l,‘l(t) — )\1, ulg(t) = ZL‘Q(t) — M1, te [0,05),
ug1(t) = 21(t) — A2, u2a(t) = z2(t) — p2, t€10.5,1),
HOJIyYUM HEJIMHEHHYIO0 KpaeBylo 33/a4y C IapaMeTpaMu:

du11

praln (u11 +)\1)2 +t- Ay + 2 'H% + f1(t),u11(0) = 0, € [0,0.5); (15)

12 Bectauk Kaparanmumckoro yHuBepcuTeTa
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du

712 = (urg 4 p1)? + (¢ = V) (urg 4 p1) + 2 - A2 + fo(t), u12(0) = 0,¢ € [0,0.5); (16)
dugy 2 22

ar = (U21 + /\2) +t-Ao+t - pT + fl(t),um(ﬂ) =0,t € [05, 1); (17)

du
722 = (usz + p2)? + (t — 1) (usz + p2) + % - A} + fa(t), us2(0) = 0,¢ € [0.5,1); (18)
AL =X+ t_l)l{rlouﬂ(t); (19)
H1 = p2 + t_lglio ug2(t); 20)
A1+ t_}%IISl_Oull(t) = Ag; 1)
ok Jgp e = )

Bagaun Kormn (15)—(18) sKBUBAJIEHTHBI COOTBETCTBEHHO HEJIMHEHHBIM MHTErPAJIbHb
Teppa BTOPOI'O poja:

uu(t):/o[(u11(7)+)\1)2+7-/\2+72-uf—l—fl(T T,\\t €| 4

u12(t) = /0 [(u12(7) + p1)? + (7 — 1) (ur2(7) + /~01)-|—J2 X+ fol®)ldr, t€][0,0.5);

t
ug () = / [(uor(T) + Xo)2 +7- A + 72 - i Ndr, te]0.5,1);
0.5
t
uga(t) = / [(uga(7) + p2)? + (7 = 1) (u22(7) + 7]+ fo(r)ldr, t€[0.5,1).
0.5
B wHTerpajabHBIX ypAaBHEHUAX BMECTO u11(T), u (1), u22(T) TOMCTABISIA COOTBETCTBYIONIHE TIPa-
BbI€ 9aCTH M MOBTOPHB 9TOT Tporece v (v = uMeeM npejcTasienust GyHRmi uyq(t), wu1a(t),
. li ] li li -
u21(t), uaz(t). Onpenenus t_)(l)%l_oun(t), . 9 _}{rioum(t), im ug22(t) n noncrasus ux B (19)
(22), mosyunM cucTeMy HEJIMHEHHBIX ypaBHeHNTQEHOCUTEIHEHO BBEIEHHBIX TAPAMETPOB:
(Ao Ngu) = 0, A = (A1, p1, A2, p2). (23)
Bri6op HavaIbHOTO Ipub/LERKe ertennst 3aaa9n (15)—(22) ocHOBBIBaeTCs Ha PENIEHUN CHCTeMBI (23) mpn

u = 0, T. e. cuCTEeMBI
0A; — 660y — 24002 — 140u2 — 17 = 0;
2441 — 21pg — 12u3 — 7TA2 — 9 = 0;
4801 — 420\g + 24072 + 202 — 133 = 0;
1501 — 24pg +12u2 + X2 —3 = 0.

IIycrn HublX Ay u v = 1 cucrema @Q1(Asg; A, 0) = 0 umeer pemenue A= (5\1,;]1,5\2,;12) € R
BosbMmem
0 1+0
t020<t1=§<t2=9<t3=%<t4:1.

4
enne [0,1) = U [tr—1, ) 0603HAUNM Yepe3 Ay. ITo cxeme MeTO/a TApAMETPU3AIMN CUCTEMA HEJIMHEHHBIX

r=1
aJre NYICCKUX ypaBHeHI/Iﬁ OTHOCHUTEJIbHO HEU3BECTHBIX ITapaMeTPOB MMEET BH/I

Ql(A4;>\,U):O,A:(Al,ﬂl,...,A4,M4) eRs- (24)
st HaxOXKIeHust peleHusi cucreMsl (24) ucnonbsyercs Teopema 1 u3 [6], rae 3a HauaabHOE NPHOJIIIKEHHE
pemenus 6epercst Bekrop A0 = (,\§°), ,ugo), )\éo), uéo), /\:(30), u3, )\Elo)’ ,uflo)) € R®. 3nech
ty

T T R N R

to
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t1 B
PO = i, p = i+ / (2 + (7 — Djin + 72 X2 + fol7)]dr;
to
20 T (0 5 ts - <
A =Da, Ai)=>\2+/ X+ 7 A+ 77 i + fi(r)]dr

to

t3 ~
i = fia, f = fia + / 5+ (1 = Djia + 72 - 3 + fo(7))dr.

to

Taxum 06pazoM, IpeIIIo2KEHHBII B HACTOAIIEH paboTe IOIX0/ K BEIOOPY HAYAJILHOI'O IPUOJIIK
sazaun (15)—(22) ocHOBaH Ha PEIEHUN CHCTEMBl HEJIMHEHHBIX aJrebpanvdecKux ypaBHEHMUH 1p,

meM pa3buenun u npu u = 0, T.e. CHCTeMbI ypaBHEHMIT

QU(AQk;)‘ao) = O?)‘: ()‘1»/1417"'3)‘2’“7/1'2’“)7 k= 1,2,....

B Tabiunax 1 u 2 npuBegeHbl BBIYUCICHAS 3HAYCHUI BBEIEHHBIX JOIIOJHATEIBHBIX
pellieHns: HeJlmHeHHOH kpaesoii 3agaun (13), (14) npu v=1 1 ¥=2 COOTBETCTBEHHO.

Tabuuma 1
3HavueHUs JOMOJIHUTEIbHBIX TAPAMETPOB U TO HUS
HeJIMHENHON KpaeBoil 3aJa4u IIpU U =
| Yucao pasbmennit, Agr, k€N | ¢t 7 3 (

% OB 1 TOYHOI'O

Ay 0.0 0.9999052 1
0.5 0.9998678 1

Ay 0.00 0.9999749 1
-0.1875 0.9999686 1

-0.25 0.9999633 1

-0.1875 0.9999632 1

Ag 0 0.9999931 1
. -0.109375 | 0.9999922 1

-0.1830214 -0.1875 0.9999913 1

-0.2313403 | -0.234375 | 0.9999903 1

. -0.2476398 -0.25 0.9999896 1

0.625 | -0.2316768 | -0.234375 | 0.9999893 1

0.750 | -0.1836136 -0.1875 0.9999895 1

0.875 | -0.1039513 | -0.109375 | 0.9999907 1

0.0000 | 0.0033501 0 0.9999982 1

0.0625 | -0.0553144 | -0.0585938 | 0.9999981 1

0.1250 | -0.1063583 | -0.109375 | 0.999998 1

0.1875 | -0.1496983 | -0.1523438 | 0.9999978 1

0.2500 | -0.1852618 -0.1875 0.9999977 1

0.3125 | -0.2129881 | -0.2148438 | 0.9999976 1

0.3750 | -0.2328306 | -0.234375 | 0.9999974 1

0.4375 | -0.2447568 | -0.2460938 | 0.9999973 1

0.5000 | -0.2487481 -0.25 0.9999973 1

0.5625 | -0.2447988 | -0.2460938 | 0.9999972 1

0.6250 | -0.2329156 | -0.234375 | 0.9999972 1

0.6875 | -0.2131159 | -0.2148438 | 0.9999972 1

0.7500 | -0.1854271 -0.1875 0.9999972 1

0.8125 | -0.1498858 | -0.1523438 | 0.9999973 1

0.8750 | -0.1065376 | -0.109375 | 0.9999975 1

0.9375 | -0.0554374 | -0.0585938 | 0.9999978 1
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3HavueHUs JOMOJIHUTEIbHBIX NAPAMETPOB U TOYHOTO PEIIeHUs
HeJIMHENHOU KpaeBoil 3aJa4u npu v = 2
| Yucao pasbmennit, Agr, ke N[ ¢ | A A I | 23(t) |
Ag 0.0 -0.010804 0 0.999981 1
0.5 -0.258672 -0.25 0.999971 1
Ay 0.00 -0.001675 0 0.9999996 1
0.25 -0.189051 -0.1875 0.9999994
Ag 0.50 -0.251296 -0.25 0.9999993
0.75 -0.188913 -0.1875 0.9999993
0.000 | -0.0000265 0
0.125 | -0.109635 | -0.109375
0.250 | -0.187735 -0.1875
0.375 | -0.234579 | -0.234375
0.500 | -0.250187 -0.25
0.625 | -0.234569 | -0.23437 1
0.750 | -0.187717 -0. 1
0.875 | -0.109619 | -0.1093 1 1
AT 0.0000 | -0.000053 0 1 1
0.0625 | -0.05864 - 85938 1 1
0.1250 | -0.109425<), -0.109875 1 1
0.1875 | -0.152 523438 1 1
0.2500 | -0.1875 -0.1875 1 1
0.3125 | -0.21 -0.2148438 1 1
0.3750 (¢ -0.2344 -0.234375 1 1
0.4375 0.246129 | -0.2460938 1 1
0 - 034 -0.25 1 1
625 [}-0.246129 | -0.2460938 1 1
0. -0.234412 | -0.234375 1 1
6875 | -0.214883 | -0.2148438 1 1
500 | -0.187543 -0.1875 1 1
0.8125 | -0.152389 | -0.1523438 1 1
0.8750 | -0.109424 | -0.109375 1 1
0.9375 | -0.058645 | -0.0585938 1 1

IIpu BBIUHCITE

Or1ieHKa pa3HOCTU TOYHOTO PelIeHus HeJINHENHOMH
KPaeBoil 3a/lauM U HAYaJIbHOI'O HPUGINKEHUS

@ apaMeTpoB UCIOJb30Ba MareMarndeckuii naker Mathcad (taba. 3).

v=1 v=2
| T I = Ol | E | I P G|
A,y 3.102 1-107% 1-1072 3-10°°
Ay 1-1072 41075 2.1073 7-1077
Ag 6-10~3 1-107° 3-10~1 2.10°8
A 3.10°3 3.10°F 5.107° 5.10-10

Takum 06pa30M, B pa60Te OpeaIozKeH OJUH U3 CII0cob0B BI:I60pa Ha4vaJIbHOI'O l'IpI/I6J'II/I}KeHI/IH JJIA HaXO02K 1e-

HUsT HeJIMHEIHON KPaeBoil 3a1adu JIjisi HArPYKEHHBIX T (EPEHIINATBHBIX YPABHEHMIA.
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9.A. bBakuposa, Ba

eyJiep YIIiH ChI3BIKTBI €MecC
I >)KYbIKTaybIH TaHAAYAbIH Oip

2Kykrearen nuddepenmmaiig
IIeTTIK eCenTiH ImenriMiHiH

MakaJstazia napamerpJey 9/1ici HerigiHie TesreH A pepeHITnaIIbIK, TEHIEY/IED YIIH ChI3BIKTHI eMeC €Ki
HYKTEJII IEeTTIK ecell 3ePTTeJII]. MeTpJIey 9iciHiH MoHi, OepiiireH apasbIKThI XKYKTEIy HYKTeJIepiMeH
0eJ1y KoHe KOCBIMIIIA [1apaMe
6ap CbI3BIKTHI eMeC €Ki H

CTANKBHI IMAPTTAPABI aJTyFa MyMKiHaik 6epsi. [lapamerpaepmiy 6exiTinren
MOHJIEPiH/Ie XKail TnddepeHIin BIK, TeH ey 1ep »Kyiieci yirin Komm ecebi memntisi. Komm ecebinim, mernrim-
iHiH KellinTeMete] eTTi apTTapra >KoHe apaJIbIKThI OeJieTiH imki HykTesaepinzeri memiMHIH y3iic-
Ci3miK mapTT TBIPBII, €HTI3IIreH mapaMerpjepre KapacThl ChI3BIKTHI €MeC aJireOpaJIbIK TEH-
. Kypbuirad chI3BIKTBI eMec ajaredpaJIblK TeH ey Iep XKyieci mapaMeTrpJiey o/IiciHig

KTeJI IMEeTTIK eCETiH MeIiMiHe «?KaKChl» AJIFAINKBI KYBIKTAYIapIbl TA0yFa MYMKiH-
IKThI €MeC IIETTIK eCeNTiH IIellMiH TabyFa apHaJFaH <«>KAKChl» AJFAIIKBI »KYbIKTAY/IbI

JIYBIHBIH, ITapTTapbl aJIbIHFaH.

Bectauk Kaparanmumckoro yaHuBepcuTeTa



006 omHOM TOIXO0JIE K BBIOODY . . .

E.A. Bakirova, N.B. Iskakova

An approach to the choice of the initial approximation of the solution
of nonlinear boundary value problem for loaded differential equations

ot =W N =

(=}

On the basis of the parameterization method is investigated nonlinear two-point boundary value proble
for systems loaded differential equations. The essence of the parameterization is that the problem of the
partition of the interval specified points of loading and introduction of additional parameters is re
the equivalent nonlinear two-point boundary value problem with parameter. The introduction of

equations are the basis of the method of parameterization algorithms and allow us to
approximation to the solution of a nonlinear two-point boundary value problem
equations. A one way to choosing a good initial approximation was offered for findi
boundary problem .The conditions of existence of isolated solution of the
value problem for loaded differential equations for sufficiently small ste
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