JlaGopaTopHas padora 4. 3anauya boJbua. YcioBusi TpaHCBEPCAJIbLHOCTH.

PaccmaTpuBaeTcs 3aa4a HCCIICIOBAHMS HA SKCTPEMYM (YHKIMOHAIA

I(y)= f F (XY, Y')dX+y(y(x), y(Xp)) —>extr, (4.1)

X
TOe uHmezpanm F(X, Y, y')f HerpepbIBHAs (QYHKIMS TPEX MEPEeMEHHBIX M auddepeHnupyemas (QyHKIUS ABYX CBOUX
NoC/eAHUX aprymMmentoB, mepmunanm y(y(X), y(X,)) — mddepenuupyemas mo KaxaoMy aprymenty Qynkuus. 3ajgaua

(4.1) nasbiBaeTcs 3adaueii bonvya.

1. HeoOxoqumoe ycJjioBue 3kcTpemMyMa B 3aj1ade boabna
CDyHKHI/IH, Ha KOTOpOﬁ JOCTUTACTCA SKCTPEMYM B 3a1a4€ EOJ’ILHa, JO0JDKHaA YAOBJICTBOPATH YPaBHCHUIO 317mepa

dF,.
y—— =0
dx
1 yCIOBHSIM
Fy (%) =¥y(x) (4.2)
Fy () =Wy @3

Venosus (4.2), (4.3) Ha3BIBAIOTCS yenosusmu mpanceepcaibHocmu. VIX CMBICIT CICAYIOIINNA: €CIIH U3 BCEX dKCTpeMaei
BBIOpATh (PYHKIIHIO, HOCTABISAIOIIY0 dKcTpeMyM ¢yHKunoHany (4.1), To 3ta QyHKIMsA OyaeT yIOBICTBOPSTH YCIOBHIM
TpaHcBepcansHocTH (4.2) u (4.3).

2. Pemenue 3agayn B Maxima
AJITOPUTM peLleHus .
1. CocraButh ypaBHeHue Diiepa (cM. 1abopatopHyio padboty 2).
2. Haiitu obmee pemeHne nony4nierocs auddepeHnnansHoro ypaBHeHUS (cM. TabopaTopHYyIo padoTty 1).
3. Haiiti yacTHOE pelieHne, yI0BISTBOPSIOIIEe YCIOBUSIM TpaHcBepcanbHoCTH (4.2) u (4.3).
3ameuanue 00 yCJOBUSIX TPAHCBEPCAJIBHOCTH.
JleBble yacTH YCIOBUI TpaHCBepcalTbHOCTH ( Fy.(xl) u Fy'(XZ)) BBIYHCIISIIOTCS MO0 aHAJOTHU ¢ JabopaTopHOH

paboroii 3.
Ji1st Toro 4To0B! BBEIYKCIUTH BBIPAKEHUE Yy B npaBoii yactu (4.2) (mns Yyix,) B npaBoii yacTtu (4.3) anroputm

aQHAJIOTHYEH) HE0OX0AUMO CAETATh CleAYIOIIee.
1. Haiitu npomssoanyto dynkuun w(y(X),Y(X,)) 10 y(X) B HPEANONOXeHHH, 4TO Y(X) — He3aBUCHMAas

2 2
nepemennas. Hanpumep, myers y(y(x), Y(Xp)) = Y= () + Y(X) Y (X2) + Y*(Xz) s Torma yr ) =2y(%) + Y(Xp) -
2. B nBe otrnenpHble nepeMeHHble Maxima 3amumcarth oOliee pelieHHe ypaBHEHHs Diijepa ¢ X=X HC X=Xy,

COOTBECTCTBCHHO.

3. IlepemeHHBIE W3 MyHKTa 2 TOJCTaBUTh B BBIPAKEHUE Yypg U3 TYHKTA 1 Bmecro y(x) u Y(X),

COOTBETCTBEHHO.

Mpumep ucnosnzoBanus onuuii color u legend ¢pynxuuu plot2d.
IoctpouTts rpaduku dyrkuuii y =sin(x) u y =cos(x) Ha otpeske [0, z].
Pemenue.

plot2d([sin(x), cos(X)], [x,0,%pi], [xlabel,"x"], [ylabel,"y(x)"], [color, red, green], [legend, "y(x)=sin(x)", "y(x)=cos(x)"]);

3. 3ananue

Jlns cBOEro BapHMaHTa HAWTH JOMYCTUMYIO JKCTPEMab (T.€. PEIIEHHE ypaBHEHHMs OJWHiepa, yIOBIETBOPSIOIIEE
YCJIOBHSIM TPAaHCBEPCATIBLHOCTH) B 3a1a4e Bonbia. CpaBHUTH TOMYYEHHYIO SKCTPEMAIb C SKCTPEMAIISAMU U3 J1ab0paTOPHBIX
pabor 2 (3agaya a)) U 3, HOCTPOUB UX TPadUKH.



Bapmuanr 1.
I(y) = Llf(y'24r4y2 —8xy +2x°)dx +4y*(—1) +2y(-1) +2y* (1) - y(@).
Bapnal; 2.
I(y) = blf(y'2—4y2 +2xy = X°)dx+ y* (= 1) + y(-D).
Bapnal; 3.
J(y) :j Y2+ 4y +4x*y +xcosx dx+ y* (1) + y().
Bapnal;; 4.
Iy) = j(y'z+9y2 +2xy —xsinx)dx + y*(0) — y*(2).
BapnaﬂoT 5.
I(y) = ](3/‘2—4y2 +2y+xe®)dx+y* (~2) +y*(0).
Bapnal;i 6.
)
I = [[(y7-9y" +2ysinx—x’e)dx+y* (0) + YO)y@) +* .
BapnaHOT 7.
Iy) = J(y'z+4y2 +6ye" +2xcos X)dx+y*(—1) — (- Dy + y* (D).
Bapnal;; 8.
Iy) = ](y'2+ y* +4ye* —xsinx)dx +y*(~1) +2y(-1) y(@).
Bapnal;; 9.
Iy) = j(y'z+4y2 +8ye” +3x*)dx + 2y(~Dy(@) + y*(@).
"1
Bapuanr 10.
I(y) = j(Zy'er 2y* +ycosx—5x)dx+2y*(0) - y(0)y(2) - y*(2) —5¥(2).
BapnaHOT 11.
Iy) = LZ[(Zy‘ZJrZy2 +xysinx-+6xe*)dx+y(0) +y(0)y(2) - y*(2).
BapnaHOT 12.
Iy) = sz(Zy‘z—Zy2 +ysin2x—x*sinX)dx+y*(0) + y(0)y(2) —3y(2).
BapnaHOT 13.
I(y) = j(Zy‘2~2y2 +Ycosx-+xe™)dx+y*(0) —2y(0) +y*(2).
0
Bapuanr 14.

2

J(y)= f(2y‘2— 2y? + ye** sin3x — xsin x)dx + y(@) y(2) + y(@) + y(2).

1



Bapmuanr 15.
1

I = [(@y=+2y° +ye +axe™)dx+2y* (-1 - y(-Dy(@®) + 3y* @) + 2y (D).
~1

Bapmuanr 16.

1

J(y)= f(ZY'ZvLZY2 +3ye” cos x —5x’e*)dx + y(—1) y(@) — y(-1) — y(1).
Bapmu; 17.

I(y) = j(Zy'ZHyZ +Ye™ +4sin )dx+y* (=) —4y(—1) +3y(- 1) y(@).
Bapnal;; 18.

J(y)= ](2y‘2+ 2y? +3ye?sin x —5cos X)dx — y?(—1) +4y(—1) +3y* (D).
Bapnal;; 19.

I(y) = sz(y'24r4y2 +6ye” cos x —x*)dx +3y*(0) +2y(0) — y* (2).
BapnaHoT 20.

2
J(y):f(y'2+4y2 +4ye* sinx+ x?sin X)dx +y? (0) — 2y(2) + y*(2).
0

Jlureparypa
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