V Kype
Cucrema koMnbloTepHoii MmareMatukn Mathematica 4.0

Konmponvnas paboma
Bapuant Ne7

3aganue Nel

Hanucars (I)YHKL[I/IIO, KOTOpasa IJ1sd 3alaHHbIX 3HAUEHUU T U 1 YUCJICHHO BBIYUCISACT BBIPAXXCHUC!
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3aganne No2

Haiitu 3HaueHne MHorowiena P(t), 3annMcaHHOTO B B BUAC J€TEPMUHAHTA!

3—t 1 0 0 0 0
-1 3-¢t 1 0 0 0
0 -1 3—-t 1 0 0
0 0 -1 3—-t 1 0
0 0 0 -1 3—-t 1
0 0 0 0 -1 3-1

IIPY pa3IuyYHbIX 3HaYeHMsIX ¢ (t = 2, 3, 4).

3aganne Ne3

[ocTpouTts rpaduk GpyHKIMHU, 3a1aHHON napameTpudecku x(t) = b - cos®(t), y(t) = b - sin®(t). 3ua-
YeHHUe MepeMeHHON b mpucBamBaercs nepen nocrtpoennem (b = 4). I[lpumep odbopmienus rpaduka
npuBeneH Ha Puc. 1 Ha c1p. 1.
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Puc. 1: [Ipumep odopmnenus rpaduka



3aganue Ned

VCnoBHBIM 3KCTpeMyM GYHKIMH 2 = f(x,y) HAa3bIBACTCSI SKCTPEMYM 3TOM (DYHKIMHU, TOCTUTHYTHII
IPH YCIIOBHH, YTO MIEPEMEHHBIC T U Y CBsI3aHbl ypaBHEeHHEM ¢(x,y) = 0 (ycIoBHE CBS3M).

OTpICKaHNE YCIOBHOTO SKCTPEMyMa MOXKHO CBECTH K MCCIICIOBAHUIO HA OOBIYHBIA SKCTPEMYyM
TaK Ha3blBaeMol QyHKuuu Jlarpanxka

U = f(xay) + Ag@(%,y),

rJe A — HEONpPEeIeICHHBINA MOCTOSTHHBIM MHOXHUTEIb.
HeoOxonumbIMu yCIIOBUSIMHU SKCTpeMyMa OyTyT:

ou _of B
ox - 8x+)\8x =0
ou_Of 05 _
Ay = oy 3y B
o(z,y) = 0.

W3 sT0li cucTeMbl TpexX ypaBHEHHUN MOXKHO HAaWTH HEU3BECTHBIC X, ¥y U A. JI7s TOro, 4TOOBI HallTH
HauOoJbIlIee ¥ HAMMEHbIIIee 3HaUeHUsT (PYHKITMH B 3aMKHYTOW 0071acTH, HA/IO:

1. HaliTH cTanMOHApHBIE TOYKH, PACIIOJIOKCHHBIC B JAHHOW OOJACTH, M BBIYMCIHTH 3HAUYCHHS
(GYHKIUH B 3TUX TOYKAX;

2. HaWTH HaWOOJBIIME M HAUMEHBIINE 3HAYCHUS (DYHKIUU HA JIMHUAX, 00Pa3yIONIMX TPAHHILY
o0JacTu;

3. U3 BCeX HAWICHHBIX 3HAYCHUH BHIOpATh HAMOOJIbIIEE M HAUMEHBIIIEE.

Haiitu skcTpemMyM QyHKLINU 2 = 2y P YCIIOBUH, YTO = U Y CBA3aHbI YpaBHEHUEM 2T + 3y —H =
0.
3aganue Ne5

Ecnu kpuBast K 3amaHa napamerpuueckumu ypaBHeHusMu © = x(t), y = y(t), tne t; < t < ty, TO
KPUBOJIMHENHBIA MHTETPall BTOPOTO POJa BHIUMCISAETCS 10 (hopMmylIe:

to

[ Play)dz+ Qa,y)ay = [ (P(x<t>,y<t>)x’<t> +Q(x(t), y<t>)y'<t>) dt

t1
Brraucnuth /xzy dy — y*x dx, ecnu & = y/cos(t), y = \/sin(t) o1 t; = 0 10 ty = /2.
K

3aganue Ne6

Halitu pemenne cucteMbl YpaBHEHUM:

(r —1.2)*+ (y—0.6)* = 1,
4.22? + 8.8y = 1.42.

Jlnst okanu3anuu KopHs ucronb3yite Gynkmuio ImplicitPlot u3 makera pacmmpeHus: cucTeMbl
Graphics.



3aganue Ne7
Jiis t € [0; 5] HaliTH YKCIEHHOE PellieHHe CHCTEMbI OOBIKHOBEHHBIX MU(D(hepeHINaIbHbIX ypaBHe-
HUM:

' = Ax — Buay,

y = Cuxy— Dy.

¢ K03 PUIIUEHTAMH:
A=2, B =10.02, C = 0.0002, D =0.2.8.
YAOBIIETBOPSIOIIEE ABYyM HaOOpaM HadaJbHBIX YCIOBHIA:
z(0) = 3000, y(0) = 120,

2(0) = 5000, y(0) = 100.

[Toctpouts rpacduxu. [Mocrpouts Tabmuiy 3HaueHUil QyHKIUI T ¥ y A8 pa3IUYHBIX MOMEHTOB
BPEMEHU T.



