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Cemunap 13. JIuHeliHble cHCTEMBI U ypaBHEHUs BBICHINX NOPsaKoB (23.04)
U. B. Illypos, A. A. Atsenbepe, U. C. Illuaun, M. U. Ponorcuna

Bamauga 1. Iycrs z(t) € RS. Pacemorpum cucremy 2 = Az, rae
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6 0 0 0 0 O
0 -5 1 0 00
0 0 -5 0 0 O
A= 0 0 0 1 10
0 0 0 011
0 0 0 0 01

Haiitu BEIIECTBEHHOE DEINEHNEe 3TOI CUCTEMBI C TTPOU3BOJIBHBIM BEIMECTBEHHBIM HAYAJIBHBIM YCJIO-

suem z(0) = 20.

HaiiTu BCe Hava/bHbIE yCJIOBU, TIPU KOTOPbIX 2(t) — 0 mpu t — +00.

Bagaua 2. Iycts z(t) € RY Pacemorpum cucremy 2 = Az, rie
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Haiitu Bce eé pemennus.

Onpegenenne 1. Kpazumuorodaen — 3710 Konednasa cymma dbynxmnmit suga P(t)eM, e P(t) — muorO-
qjied (ObITh MOXKET, ¢ KOMILIEKCHbIMU KO3 dunmenTamu), A — KoHCTaHTa (6bITh MOXKET, KOMILJIEKCHAS).
CreneHbio KBa3UMHOIOWIEHA HA3BIBAETCS MAaKCUMAasbHas U3 cremneneil muorodieno P(t), Bxoadmmx B
€ro KOHCTPYKIHMIO.

Banaua 3. ITokaxure, aro bynkmusa f(t) = e sin wt+ cos 2t — 2 +13 sint — xpasmmuorowten. Haiiaure
€ro CTeleHb.

3amayva 4. Paccmorpum suneitabiil auddepennuaababiii omeparop D)y, neicTBy O Ha TVIaIKuX GyHK-
HUAX CIEAYIONIAM O0OPa30M:

(a)
(b)

(f)

d

(DAf)(t) = x

(0= = (5~ 2) 10

Haiitu D) (t"e#t), te n — HekoTopoe (PUKCHPOBAHHOE HATYPAILHOE YUCIO, (1 — HEKOTOpOoe (PUK-
cupoBaHHoe (BOOOILE IOBOPst, KOMILIEKCHOE) YUCJIO.

Jokazarb, 4T0 IPOCTPAHCTBO BCEX KBA3UMHOIOWIEHOB MHBAPUAHTHO 1104 aeficreuem Dy (To ecrb
00pa3 KBa3UMHOTOUJIEHA €CTh KBA3UMHOTOUJIEH ).

[ycrs f(t) = P(t)e"! — xBazmmuorownen crememnm n. UTo MOKHO cKa3aTh mpo crenedb Dy f B
3aBUCUMOCTHU OT 3Ha4eHuil A u p? Moker jin creneHb yBeIUIUTHCA! Y MEHBIIATHCS !

Paccmorpum ypashenue Dox = 0 ornocurenbHo HemssectHoit dbyukimu z(t). Haitnure Bce ero
perenus.

Paccvorpum ypasrerne Doz = ¢3!, Bymem nckaTh ero wacTHoe perenvie B BiIe KBa3uMHOTOMIeHa
suza P(t)e3!. Kaxoil MakcuMajbHOM CTeNmeHn MOYKHO BBIOpaTh MHOrowaen P(t)? Bammcarh 3TOT
MHOTOYJIeH B OOIIEM BUJIE, IOJCTABATH B yPABHEHUE W HANTH, YeMy paBHbI ero KoaddunuenTs (Me-
TOJI, HeolpeieseHHbIX KoabduipenTon). 3anucars oblee peleHue Toro ypasHeHus (HAIOMUHAHUE:
ob1riee perrenne HeOJHOPOAHOTO JTMHEHHOTO YPABHEHH PABHO CyMMe OOIIEro PeIIeHns: COOTBETCTBY-
OLLErO OJIHOPOJHOIO YPABHEHUSL U JIIOOOIO YACTHOIO PELIEHUs HEOIAHOPOIHOLIO).

BBIMOIHATS TPeIBIIyImil TyHKT 171t ypapHerns Doz = e2t. UTo MpuHIAMMATLHO HW3MEHUIOCh?
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(g) Haiitu Bee pemenus ypasHenns i — x = te! + e?l.

3amaua 5. Paccmorpum oneparop D = Dy o D3 = (% — 2)(1 -3).

(a) Haiitu Df(t).

(b) Haijitu D(t"e"?). KakoBa creneHb 10/Ty4alomerocs KBA3MMHOIOYIEHA B 3aBUCUMOCTH OT 3HAYEHUs!
v? (Iloackaska: mpoiie Beero noueiicrBoBarb CHA4YAIa OAHUM OLIEPATOPOM KOMIIO3HULMK, 3aT€M JDY-
M. )

(c) Tpum kakux p bynxnus z(t) = e*! apasgerca pemennem ypasuenns Dz = 07

(d) Hajfitu yacrHoe pemenue ypasuenus Dx = eb. Haiitu ero obmiee pemenue. Ilojckaska: jeficTBoBaTh
10 aHasoruu ¢ myHKTOM [€] mpenpiaymeit 3agatn.

(e) BomosHATL HpeabLLyHMit MyHKT i ypasHenua Dax = 2!, Uro msmenuiocn?

(f) Haiitu Bee permenus ypasHenns i — 3% + 2x = te! + €% + 3.

Bagaua 6. Paccvorpny onepatop D = D; o D_; = (4 — i) (4 +14).

(a) Haiitu Df(t).

(b) Haittu D(t"sinvt) m D(t" cosvt). KakoBa cremnenb MOIyYaromerocsi KBa3MMHOTOUJIEHA B 3aBUCH-
MOCTHU OT 3Ha4YeHus U7

(c) Tlpu kakux p dynxnus z(t) = e*! apiaserca pemenuem ypasuenus Dz = 07

(d) Ilpum xakux p dyuxuus x(t) = sin(ut) aeasercsa pemnienneM ypasHeHust Dz = 07

(e) Haiitu uacruoe pewienue ypasuenust Dx = sin 2¢. Haiitu ero obuee peenue. ITonckaska: peiicrso-
BaTh MO aHANOrHN ¢ myHKTOM [4¢ mpexbiaymmeit 3anaun. ckarh pelienne B BU/IEe KBA3UMHOTOWIEHA
Buzna P(t)sin 2t + Q(t) cos 2t.

(f) BolmosHuTh NpeABLAYINUii yHKT /jid ypasHenus Dx = sint. Yo u3MeHuj10Ch?
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