KoHoHeHKo [aHun
3530903/00001
BapwuaHTt - 19

20. Jlama 3azaua Komw pias anueiinoro anddepeHnainnoro ypaBHenus Nepeoro nopsjika.

A. Haiiru rounoe pemenne 3aaa4un Ko,

B. IpeoGpazosars 3axa4y Komn k uurerpaisuomy ypasuenuio Boabreppst 1 MeToom
APOCTHLIX HTEPANNil HAHTH HECKOALKO NEPBLIX NPHOIIKCHNI K TOYHOMY peliennio.
[ponLoCTPHPOBATE IPAGHUECKH CXOAHMOCTE NPHGINAEHHBIX PelleHHil K
TOYHOMY.

JL1st BBIMHCICHUI M H0CTPOEHHS IPAGHKOB HCNOIBIOBATE MATEMATHYECKHE IIAKEThI,

x'=(x—-sint)cost, x(0)=2
PeweHune.

A. Hangem TouHoe pelleHune 3agaum Kowwm
X' = (x—sint)cost, x(0)=2. (D

JInHenHoe anddepeHumManbHoe ypaBHeHMe 1-ro nopAgKa MOXKeT bbiTb peleHo meTogom bepHynnm
WMAN METOA0M BapuaLMmM NPOU3BOJIbHOM NOCTOAHHOM:

x(t) =1 +sint + eSint,
B. NMpeobpasyem 3agauyy Koww (1) K UHTErpanbHOMY ypaBHEHUIO BoAbTeppbl U MPUMEHUM K HEMY
MeTOZ, NPOCTbIX UTEPALMIA ONA HAaXOXKAEHUA NPUBANNKEHHbIX pelleHniA.MTopAaoK U Lenb
npeobpa3oBaHUIl U3/I0XKEHbI B KOHCMEKTE NIeKUnin, §5, NyHKT 5.5.
3agaya Kowwu (1) paBHOCUbHA UHTErpanbHOMY ypaBHEHWUIO BoabTeppbl

x() =2+ jt(x(s) — sins) cos s ds.
0

MNocne ynpoleHnA noay4aem ypasHeHUe cneaytouero sMaa:
t

x(t) =2 —%(sin )2 + Lx(s) coss ds.

K nHTerpanbHomy ypaBHeHUI0 BonbTeppbl MOXKET 6bITb MPUMEHEH METOZA, MPOCTbIX UTepaLuii, cxema
AeCTBUA KOTOPOro ONMCaHa B KOHCMEKTE Nekumi, §4, nyHKT 4.2. [1nA NpoM3BOAbHOIO Ha4YasIbHOroO
NPUBANKEHUA X, NOCNEL0BATENbHOCTb UTEPALMIA 3aaeTcA PEKYPPEHTHOW dopmynoit x, = P[x,_;]-
B AaHHOM cnyyae

1 t
X, (t) =2 —E(sint)2 + J Xp-1(s) coss ds
0

Bbi6epem Npoun3BoNbHLIM 06Pa30M HadanbHOe NPUBAMKEHUE, Hanpumep
x(t) =t

Torpa

x,(t) =1+ cost+tsint —%(sint)Z,

1 1
x,(t) =2— E(sint)2 +ﬁ(12t — 6tcos 2t + 21 sint + 9 sin 2t + sin 3t)

nT.A.

dopmMynbl CNeayomx UTepaunii CIMWKOM FPOMO34KM, MO3TOMY B KauecTBe OTBEeTa NOCTPOMM
rpaduKmM TOYHOrO peLleHMA N HECKObKUX MPUBAMMKEHNIA. Ha KaXKa0M M3 PUCYHKOB M306paXKeHbl
rpaduk TouHoro pewenus x(t) (Tonctas AnHUA) U rpadmK ofHOro U3 NPUBANKEHWI X, (T)
(NyHKTMpPHaA AnHKUA):
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(MatemaTtnueckoe MO — Mathematica 8.0)
MpomesxyTok [0; 15] Ana nocTpoeHus rpadmKoB M NOPAAKU NPUBANNKEHUI BbIBPaHbI TaK, YTObbI
Hanbonee HarNAAHO NPOABMAACH CXOAMMOCTb MPUBIUMKEHHBIX PELUEHWI K TOYHOMY PeLLEHMIO.



