JlabopaTtopHnasi pa6ora 2. IIpocreiimas 3aqauya BApUANMOHHOT0 UCYUCIEHUSA

PaccmaTpuBaercs 3a1aua ucciae10BaHus Ha SKCTpeMyM (pyHKIMOHAIa

J(y)= f F(xy,y')dx —extr (2.1)

X
C 3aJaHHBIMHU I'DAaHUYHBIMHU YCIIOBUSIMU:

y(x)=Y ¥(X)=Ya (22)
r7e MHTerpaHT F(x,y,y') — HenpepsiBHas (yHKIHMA TpEX mHepeMeHHbIX u auddepeHnupyemas

(GYHKIUS IBYX CBOMX ITOCIICAHUX apTyMEHTOB.

1. Heo0xoaumoe yciaoBue 3KCTpeMyMa (pyHKIIMOHAJIA: YpaBHeHHe Jiljiepa

Kak u3BecTHO M3 Kypca BapHAIMOHHOTO UCYHCICHHS, (YHKIHUS, HA KOTOPOH JOCTUTAETCS
skcTpemMyM B 3amaude (2.1), (2.2), moikHa yHOBICTBOPATH AWQPGEpPCHINATHFHOMY YpaBHEHUIO
(ypaBHeHnuro Jiisiepa)

dF.,.
-—Y 0.
Y dx

OOpaTHOE HEBEpHO: HA MPOM3BOJILHOM PEIICHUU ypaBHEHHS Dilepa 3KCTpeMyM (yHKIHOHAa
MOJKET ¥ HE JOCTUTAThCS.

JIroboe pemieHue ypaBHEHHs Oiijiepa Ha3bIBaeTCs IKCTpeMaJiblo. PerieHne ypaBHEHHS
Diinepa, yIOBIETBOPSIONIEE YCIOBHAM (2.2), Ha3bIBACTCs AOIMYCTHMOM IKCTPEMAJIBIO.

Tak kak ypaBHeHHe Diijiepa JOMOIHSAETCS HE HAYAIbHBIMHU, & TPAHUYHBIMU YCJIOBHSIMH, TO
TeopeMa Kommm o CyiiecTBOBaHMHM M €IUHCTBEHHOCTH pemieHus: nuddepeHnanbHOro ypaBHEHUS
3/1eCh HENpUMEHUMA. VIHBIMU CIIOBaMH, JIOIyCTUMAs SKCTpeMallb He 00S3aTENIbHO CYIIECTBYET, a
€CITH CYILIECTBYET, TO HE 0053aTeIFHO €IMHCTBEHHA.

Aaroputm pemenusi B Maxima.
1. CocraBuTh ypaBHEHHE Oiijiepa, T.€. BHIYMCIUTH BCE BXOJSAIINE B HEr0 MPOM3BOJHBIE U

3armmcarh WX B OJTHOM BBIPQKEHUH, TPUPABHSIB K HYIO « = 0 ».

2. Haiitu of1mee pemieHue mnosyyuBierocs 1ugdepeHuanbHoro ypaBHeHus (CM. QyHKIHIO
ode2 u3 naboparopHoii paboTsI 1).

3. HaliTu yacTHOe peleHue, yI0BIETBOPSIONIee TPAaHUYHBIM YCIOBUAM (2.2) (CM. QYHKIHIO
bc2 u3 naboparoproii paboTs 1).
3ameuyaHHe 0 TOM, KaK COCTABUTh YpaBHeHHUe Jiiljiepa.

dF,.
Hpemne BCCTO, 3aMCTUM, YTO IIOJIHAA IIPOU3BOJHAA d—y, BXOoIslIasd B YpaBHCHHUC 31‘/'mepa,
X

BBIUUCTISETCS 110 hopMyIie

X ox oy 0 oy



Ha srane ¢opmupoBanust ypaBHEHHUs, YTOOBI HE 3arpOMOXKAATh 3allUCh, MOXXHO BBECTH
o0o3HaueHwue, 3anucas npousBoanyo "diff(y,X) B oTaenpHyto nepeMeHHyo, HarpuMmep,
Dy:'diff(y,x);

Tor):[a BbIUKCIICHHE . 3amuinercs Kak

y
diff(F, Dy);
2. HacTHBIH ci1ydaii: HHTEerpaJj uMIyJibca

Eciu nnrerpant F=F(X,y') He 3aBUCHT SIBHO OT Y, TO MMEET MECTO UHMESPAN UMNYIbCA
F,. = const. (2.3)
Adaroputm pemenusi B Maxima.

1. CocraBUTh MHTErpal UMITyJIbca. BripakeHne He0OX0MUMO 3aBepIInTh « = %K », rae %K —
UMsI TIPOU3BOJILHON KOHCTaHTHI CONSt u3 (2.3) (BooOmie, koHcTaHTe 13 (2.3) MOXKHO JaTh JH000e
UMsI, KOTOpoe Obl HAUYMHAJIOCh C CHMBOJA « % » M He cOBHmajayio Obl ¢ MMEHAMH CHCTEMHBIX
KOHCTAHT).

2. Haiitu o6riee pemeHue noayduBIierocs 1uddepeHImaibHoro ypaBHeHMS.

3. HaiiTi yacTHOE pelieHue, ¢ MOMOIIbI0 TPAaHUYHBIX YCIIOBHHU (2.2) ompenesiuB KOHCTAHThI
%c u %k.
IIpumep moncka YacTHOrO pPelIeHHsl.

[Tyctp umeercs oO1iee peneHne HeKOToporo AupGepeHINATFHOTO YPaBHEHUS, 3alICaHHOE B
nepemMeHHyto Sol:

sol: y=%k*x+%c $
TpeOyercs HaiiTH YaCTHOE PElICHNe, YI0BIETBOPsIONmEee rpaHuyHbM yenoBuam Y(0)=1, y(2)=3.
Pemrenue. CO3)IaI[I/IM MNEPEMCHHBIC, B KOTOPLIC 3allMIIEM I'PAHUYHBIC YCIIOBUS:
x1: 0%
yl: 1%
x2: 2%
y2: 3%
HOI[CTaBI/IM I'paHUYHBIC YCJIOBHA CJICBA U CIIpaBa B 06]1_[66 peuicHue, YTOOBI INOJIYyYUTb CUCTCMY
JIMHENHBIX YpaBHCHHA OTHOCUTCIIBHO HECU3BECTHBIX %k u %c.
linEq1: subst([x=x1,y=y1],sol);
linEg2: subst([x=x2,y=y2],sol);
1=%c
3=2*%k+%cC
3ateM ¢ moMmoIbl0 (GyHKIHMU SOIVE pemM CHCTeMy YpaBHEHHH W 3allUIleM pe3yabTaT B
MEpEeMEHHYI0 CON:
con: solve([linEql, linEg2], [%k,%c]));

[[%k=1,%c=1]]



[ToacraBuB (¢ momorpio GyHKIuK SUDSt) 3HaYEHMS BBHIYMCIEHHBIX KOHCTAHT B OOIlee pelIcHHE,
MOJIYYHUM YaCTHOC pemeHI/Ie:
subst(con,sol);

y=x+1

3. 3aganue
Jins GyHKIMOHANOB a), D) HalWTH IOMyCTHMBIC SKCTPEMald M IOCTPOMTh UX TpapuKH.
JlomycTrMyI0 SKCTpeMalib pyHKIHOHATA D) HAlTH ¢ TOMOILBIO HHTErpaia UMITYJIbCa.

Bapuanr 1.

a). J(y)=j[(y'2+4y2—8xy+2x2)dx; y(-1)=3; y(@)=%

-1

b). J(y):j(y'2—4y'ezx+sin2x)dx; y(0)=1 y(2)=—2

0

Bapuanr 2.

a). J(y):j(y'24y2+2w—x2)dx; y(-1)=2 y(@)=4

-1

b). J(y):j(y'2—4y'sin2x—xz)dx; y(0)=1 y(2)=-1%

0

Bapuanr 3.

1
a). J(y):f(y'2+4y2+4x2y+xcosx)dx; y(-1)=2; y(@)=05;

-1

b). J(y)=i(y'2—4y'c052x+5sin3x)dx; y(0)=2 y(2)=-3

0

Bapuanr 4.

a). J(y)=J2.(y‘2+9y2+2xy—xsinx)dx; y(0)=1 y(2)=2

b). J(y)='|.(y‘2—%+xsinxjdx; y1)=1 y(3)=—2

Bapmuanr S.

a). J(y)=j.(y'2—4y2+2y+xe2x)dx; y(-2)=0; y(0)=;

-2

b). J(y):j(y'z—Zy'eercosx)dx; y(-1)=2; y(@)=3

-1

Bapuanr 6.

a). J(y):j(y'z—gyz+2ysinx—x2eX)dx; y(0)=1 y(1)=-%

0

b). J(y)=j(y'2—2—%+e“jd><: y(-1)=0; y(1)=3

b 1+x



Bapmuanr 7.

1
a). J(y)=J(y'2+4y2+6ye*+2xcosx)dx; y(-1)=1% y(@)=3;
]

1

b). J(y):j(y'2+4y‘eXcosx—sinx)dx; y(-1)=1 y(1)=2

-1

Bapuanr 8.

a). J(y)=j(y'2+y2+4yex—xsinx)dx; y(-1)=1 y(@)=3

b). J(y):j(y‘z—y'lnx+2x)dx; y1)=2 y@)=-1

1

Bapuant 9.

a). J(y):j(y‘2+4y2+8yezx+3x2)dx; y(-1)=% y()=3

1

b). J(y)= j(y‘+y‘zcoszx—sin2x)(jx; y(-1)=1 y1)=—-2;

-1

Bapuant 10.
2
a). J(y)=f(2y‘2+2y2+ycosx—5x)dx; y(0)=2; y(2)=2

b). J(y)= J.(y+y sin x+ezx)dx 1)=-1% y(3)=4
BapnaHT 11.
a). J(y)= J.(Zy +2y? +xysinx+6xe* )dx )=1 y(2)=2
2
b). J(y :j y'+y'2ex—sinx)dx; y(0)=2, y(2)=-1
0
BapnaHT 12.
a). J(y)= I(Zy —2y? +ysin2x—x smx)dx =1 y(2)=4
b). J(y):f(Y'+2xy'2—0052x)dx; y(05)=1 y(@l.5)=2
05
BapnaHT 13.
a). J(y)= I(Zy —2y? +ycosx+xe2x)dx )=1 y(2)=2
b). 3(y)=[(y+xy?xtylix y@)=2 y(2)=—

Bapmuanr 14.

a). J(y)=j.(2y'2—2y2+ye sindx—xsinxjdx; y{1)=2; y(2)=3;

1

b). 3(y)=[(y+ery2—xylix; y(-1)=0; y(3)=2

-1



Bapuanr 15.
1
a). J(y)=J(2y'2+2y2+yex+4xezx)dx; y(-1)=1 y1)=2

-1
1

b). 3(y)=[(y+y?sec’ x+xy'k;  y(-1)=-1 y{)=0

-1

BapnaHT 16.
a). J(y)= I(Zy +2y? +3ye* cosx— 5x2ezx)dx; y(-1)=2 y{)=1;

-1

b). 3(y)= [(y+y" ey ix y0)=t y2)=-

0

Bapuanr 17.
1
a). J(y):J.(Zy‘zwLZyzwLye2X +asinxjx y(-1)=4; y(1)=3

-1

b). J(y)=Of(y'+y'20032x—sin2x)dx; y(-0.5)=% y(0.5)=0.5;

-05

Bapuant 18.

1
a). J(y)=j(2y‘2+2y2+3ye2*sinx—SCosx)dx; y(-1)=3 y(1)=4

-1

b). J(y)=j(y'+y' eyl y(-1)=2 y(1)=1

-1

Bapuanr 19.
2
a). J(y)=.|.(y'2+4y2+6ye2xcosx—x2)dx; y(0)=1 y(2)=3;

b). J(y j (2-6x)y+y2cos’x)dx; y(05)=-1 y(.5)=—2;
0.5

Bapuant 20.
2

a).J(y):f(y'2+4y2+4yexsinx+xzsinx)dx; y(0)=2; y(2)=3
0

b). J(y):f[y‘z— 2y'2+sin3dex; y(0)=-1 y(2)=3

) 1+x
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