PACYETHO - TPAOUYECKAS PABOTA
IO KYPCY “TEOPUS YIIPABJEHUS”

1. PI'P cocrout wu3 2 wyactel, COOTBETCTBYIOLIMX pa3aenaM Kypca "BapuannonHoe wucuucieHue" u
"OnrumanbHoe yrpaienue". Kaxmas wacte odgopmisieTcs B OTACIBbHOW TETpaaud WIM Ha JucTax A4
(00s13aTeNbHO MPOHYMEPOBAHHBIX B MOPSAKE CIIEAOBaHUS 3a/1aHUN)
2. Obpazen opopmieHuUst 00TOKKH:

Pacuerno-rpaduueckas padora

o kypey "Teopus ynpapienus"

(uactp 1)
crynenra III kypca
cnenuanbHocTH "[lpuknanHas matemaruka”
[TerpoBa MBana

YACTDH 1. BAPUAIIMOHHOE UCYUCJIEHHUE (TTPEJIBAPUTEJBHBIN CPOK CIIAYHA 25 AIIPEJISA 2018 T.)
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(3 6.) HaiiTu 3xcTpemann GyHKIIMOHAIA:

! v[y]=j(2—y+yy'+ xz(y')zjdx, y=1, (e)=0;
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5.y] ((y')2+4y2+2ycosx)dx, y(O):g’ y(g}en;
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L= L oe—3

2 2 2 1
6. viyl=[(x'(»)* +127 ), yD=1e ()=t

7oyl=[(2y = x(r))dx, y)=1, y(3)=4;

8. v[y]=[((r+y) +2ysinx)dx, p(0)=0, y(m)=1

9.v[y]

Il
Sl S = —

1 1,
() + 5 +2e" y)dx, HORES y(1)=§e;

10. v[y]= j(x SO0 +8dex y(1)=0, y(2)=8In2.

1
2. (2 0.) HaiiTu 3xcTpeMaJb (PYHKIMOHAJIA, YAOBJIECTBOPHIONULYI0 3aJaHHBIM IPAHUYHBIM YCJI0OBUAM:

1.v[y]=jy—(dx, 0 =1, y(3)=4;

y

4. 9y]1=[(6y" =)' +')dx, »(0)=0, »(2)=3;



=[O0 )dx, y0) =1, y(2)=0;

] =[(68 () )dx, p(0)=0, y(1)=-1;

1. vyl= j(yx —y+x’y)dr, y1)=0, y(2)=+3;

8. {y1=[(49" — (') +8¥)dv. p(0)=-L y@:o;
_ 1200+ 70

9. — e vD=2 y(5)=14

10 v[y]=j 1+();')2 dx, y(1)=-3, y(2)=-8
O

3. (3 0.) HaiiTu 3xkcTpemMa (pyHKIIMOHAJIOB:

9.

My, z]=
My, z]=

: V[y,Z]ZI(Zy—4Z2 +(2)" = ())dx, y(O)ZO,y(J—l 2(0) =0, (

-Wy,z]= j (yz=2y"+(') =(2))dx, y(0)=0, y(r)=1,2(0)=0, z(x) =-1;

T

Qyz+(") +(2'))dx, y(O)zl,y(zj—e2 z(0) =1, 2(2] e?;

e n [y Oy ©

(2z-4y* +(')’ —(2")*)dx, y(O):O,y(4]—l z(0) =0, z(z] L;
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2] = [ + ) 20 p(O) =1 p(D =2, 2(0) =0, 20) =
Mnz]= [ @2 40 P 20 =0, 3D =2 20) =L 2() =¢
M2l =7+ 27 4@ p()=1,9(2) =2, 2(1)=0,2(2) =

vy, z]= j(2y2 +2yz+ () = (2))dx, »(0)=0, y(1) =2shl, z(0) = 0, z(1) = —2shl;

1

10. vy, z] = j(2xy—(y’)2 +§(z’)3]dx, y(=)=2,y1)=0,z(-1)=-1,z(1)=1.
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4. (3 0.) HaiiTu 3xcTpeMay QyHKIHOHAJIOB:

I.

2.

yl=[ 240y - (y")dx, (=) =1, y(0)=0, y'(~1) ==45,y'(0) = 0, y"(~1) =16, y"(0) = 0;

-1

Wyl= [ +207) +()dx, (0)=0, y(1) =0, y'(0) =1, y'(1) = —shl;



T

3. v[y]= !(2ysinx+(y”)2)dx, 1(0) =0, y(%j — 1 (0) =1, y(%] :%;

4. 9yl= [ =2x+ (")), 3(0)=0, (1) =1, (0)=1,y'() =1;

T

> yl= f (") =y +xt)dx, y(0)=1, y(%] =0,5'(0)=0, y(gj =1,

6. Vyl= j (=2xy+(y"))dx, y(0)=0, =g ,y(O) 0, y(l)—iz

7. yl= j 2ey=("))dx, ¥(0)=1, y(1) =e, (0) =1, y'(1) = 2¢;

T

8. vyl= [((") +3” =20/))dx, y(0)=0,y(2j 2,y(O) Oy(zj L

9. v{y]= (") +y* =2y )dx, y()=1,p(2)=8,y'(1)=3,)'(2)=12,)"() =6, y"(2) =12;

10 y]= [ (") =4("))dx,  y(0)=0, y@ =2-2.5/(0)=0.y (%] =0.

5. (3 6.) HaiiTu 3xcTpeMaJin B 3aj1a4e ¢ NOJABUKHBIM HJIH CBOOOHBIM KOHILIOM:

Lonl= [ 01

n=x-L

2. v[y]zj( Py 43y )dx, y(2)=%;
3. v[y]z;ij\/gdx, y(0)=0, y +4x, —4=0;
4. vy ]=j(8yy Inx—xy”+6xy' )d x, y(3)=15;
1
5. v[y]zj( 2P +12y% )dx,  y(1)=97;
1

6. v[y]zJ‘ 1+ y”dx, yozxg, y=x—L

1
M= [(y a6yt +20y)dx, y()=
vy = [ (502 =8( —x)yy'+ 4y’ +8x7y")dx, ¥(2)=-T;
232 19
9. vy]= (y—+i}de, y(2) =
X X 2

2
1
2
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10. v[y]zJ‘ 1+y%dx, y,=x¢+2, ¥ =x.

6. (mo 3 0.) HajiTu 3KkcTpeMaJIi B CJIeAYOLIMX 32/1a4aX HA YCJIOBHBINH IKCTPEeMyM:

1. v[y]zjy'zdx, y(0)=0, y(n)=m, Iysinxdsz;
0 0
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Ol O = O ——
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y(0)=2e+1,

(*+y?)dx, y(0)=0, y(1)=-1,
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0

1
¥(0)=0, y()=e-3, [ye'dx=0;
0
1
=2, [yedr=e¢;
0

1
, 2(0)=0, y1)=2, [xpdx=1;
0

Vy]= jxy'zdx y()=0, y2)=12, jxydx 9,
1=
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1
1(0)=0, y(1)=4e, jyexdx =1+¢%;
0

(y2+)" +2ycosx)dr, 1(0)=2, y(m)=-2, [ycosxdr=m;
0

(2y+3y+y dx, y(0)=0, y(m)=n’, jysinxdx=n2—l;
0

10. v[y]= j(2xy+y )dx, y(0)=0, y(1)=3, jxydle;
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(@ +z°@)dx, p0)=0, D=1, z(0)=1, z(1)=0, y'—z=0;
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z'2)dx, y(0)=1, y(1)=e+e’], z(0) =0, z(1)=2e—e’],

(y?+2yz+2%)dx, y(0)=1, y()=e, z(0)=1, z()=e', y-z-e'+e"

\/1+y'2(x)+z'2(x)dx y0)=1, y1)=2, z(0)=2, z()=1, 2y—-z-3x=0;

Y+ z'—4x =0;

(y2+22)dx, y(0)=-1, y()=-1, z(0)=0, z()=1, y+z-2x"+x+1=0;
y'—z—xcosx=0;

(y'2+z'2+1)dx, y(0)=0, y1)=2, z(0)=0, z(1)=0, y+z-2x>=0;

y'(x) = z(x) =0;

(y2+z2+x )dx, p(0)=2, y()=1, z(0)=1, z()=2, y-2z+3x=0;

y'—z—sinx=0;

=0.



YACTD 2. OITUMAJIBHOE YIIPABJEHUE (ITPEJABAPUTEJILHBIN CPOK CJIAYY CEPEJUHA UIOHS 2018 T.)

1. (3 0) IIpoBeputh HA ONTUMAIBLHOCTD YNIPaBjieHue u = u(t):

1. X, =tu, x,=xu, x0)=x,0)=0, |u|<], te[O,l], Ju]=-x,(1) - min,
u(ty=t, te[0,1];

2. X, =xu, x,=tu, x(0)=x,(0)=0, |u|<l, te [0 1] J[u]=-x,(1) > min,
u(ty=1, te[0,1];

3. X, =ux,, X =u, x0)=0, x,(0)=1, |u|<], te [0 1] J[u]=-2x,(1)+3x,(1) > min,
u(ty=1, t€[0,1];

4. X, =ux,, X =u, x0)=0, x,(0)=1, |u|<], te [0 1] J[u]=-2x,(1)+3x,(1) > min,
u(t)=0, te[0,1];

5. X =u, X,=x, x0)=1 x,0)=0, |u|<], te[O,l], J[u]=x,(1) > min,
u(ty=1*, te[0,1];

6. X =u, %,=x, x0)=1 x,0)=0, |u|<], te[O,l], J[u]=x,(1) > min,
u(ty=-1, te[0,1];

7. X =x,+u’, X =x, x(0)=x,00)=1 |u|<l, te[0,1], J[u]=x(1)+x,(1)—> min,

—l,te[O,lj,

2

l,te[l,l}
2

8. X =-xu, X, =x+2u, X =u,, x(0)=x,0)=x,0)=0, v’ +u; =1, lE[O,ﬂ'],
Jul=x,(r)+x;(r) >min, u (t)=1, u,(t)=0, te[O,l];

9. X, =tu, x,=xu, x0)=x,0)=0, |u|<], te[O,l], Ju]=-x,(1) - min,
u(ty=1, te[0,1];

u(t) =

10. X =u, x,=ux;, x0)=1, x,(0)=0, [u|<], te[O,l], J[u]=3x,(1)—2x,(1) > min,
u(t)=0, te[O,l].

2. (mo 3 0.) IlpuMeHUTHh NPHHIUI MAKCMMYMa /UIS pelleHHsl CJAeAYIIIMX 3a4a4 ONTHMAJIbLHOIO
ylpaBJIeHHs

2
1. x=u, x(1)=5, -3<u<l, te[1,2], J[u]zj(x+u)dt—>min;
1

2
2. i=u, x(0)=1, |u|<1, te[0,2], J[u]:x(2)+j(x+u2)dz—>min;

3. x=u, x(0)=1, |u|<], te[Ol] J[u]=sin x(1) — min;

4. x=u, x(0)=1, 0<u<m, te[0,1], J[u]=cosx(l)— min;

5. x=u', x(0)=0, ue{-1,0,2}, 1€[0,1], J[u]zéxza)»min;



10.

11.
12.
13.

14.

15.

16.
17.
18.
19.

20.

3. (36.

2
x=Qu-Dx, x(0)=1, 0<u<l, te[ } Jlul= [ (u—1)xdt — min;
0

NN

x=u, x(0)=0, ueR, te[O,%}, Ju]= J(uz—x — 6xsin 2t)dt — min,;
0
1

x=u, x(0)=0, |u|<], te[O,l], Jul=—= I(x +u”)dt — min;

0
1
x=Qu-1x, x(0)=1, 05u<l, te[O,l], J[u]zj(u—l)xdt—>min;
0

T

2
x=2u, x(0)=1, uek, te[O,%}, Jul = [ (= +u’)dt — min;
0

X =%, x,=x+u, x0)=1L x,0)=1 |u|<], te[O l] Ju]=x,1)+x,(1) = min;
X =x, X=x+u’, x0)=1 x,0)=1, |u|<l, te[O,l], J[ul=x,(1)+x,(1) = min;
X o=-x,+u’, X, =x+2u,, x(0)=0, x,(0)=1, u, €{-1,0,2}, —1<u, <2, te[O,ﬂ],
Ju]=x,(mr)+ ]Euzdt — min;

X, ==x,, X,=x+2tu, x,=u, x(0)=x,(0)=x,0)=0, —-1<u<4, te[O,ﬁ],
Jlul=x,(7)+x,(7) — min;

X =t —u,, X, =x+u,—2ui, x(0)=0, x,(0)=0, 0<u, <2, |u, <],

u, €{-4,0,1,3}, t€[0,2], J[u]=x,(2) —> min;

X =x, x,=u, x(0)=0, x,(0)=0, |[u|<1, te [01] J[u]=x] (1) — min;

X =%, x,=u, x0)=-1 x,0)=-1 |u|<], te[Ol] J[u] = x} (1) — min;

X =x, X=u, x0)=1 x,0)=2, |u|<], te[O l] J[u]= x (1) — min;

X =u —u,, X, =x+2u,+u,, x(0)=0, x,(0)=0, u1 +u3£1,|u2|=1, te[O,l],
J[ul=x,(1) - min;

X o=x,+2u, %, =-x+u, x(0)=1, x,(0)=0, u, €{-1,0,2}, —1<u,<2, te[O,ﬂ],

Ju]=x, (ﬂ)+]£u2dt — min.

) IIpoBecTH 0OIHY HTEPALIMIO METO/Ia UTOJIBLYATOI BApHAIIUN:
x=u, x(0)=0, |u|<l, t€[0,3], Ju]=-4x(3) —%x2(3) + j.u(4x— t)dt — min,
0
u’(t) = 0;
x=u, x(0)=1, -3<u<-1, te[0,1], J[u]=-5x(1)+ J].x(u +1)dt — min,
0

u’(t)=—
)'cl :—6x23 xz =—-u, x3 =ux,, xl(O):O, x2(0)27, x3(0):0, |u|£1, ZE[O,3],
Ju]=x,3)+4x,(3)+2x,(3) > min, u’(t)=1;



10.

).C]:—l/l, ).szx], x1(0)=—5, xz(O):Oa |u|£23 t€[0’4]a

4
Jlu] =8x,(4) +3x,(4) — 4| xudt > min, u’()=1;
0

2
x=2u, x(0)=1, 05u<2, t€[0,2], Ju]l=-2x2)- J.x(u —2)dt — min,
0

u'(t)=1;

X, =0, +Du, x,=2u-1, x(0)=0, x,(0)=1, 0<u<2, ¢€[0,3],
Ju]=-x,(3)+4x,(3) > min, u’(t)=1;

X =u, %,=x, x(00=0, x,(0)=-1, |[u|<1, te€[0,3], J[u]l=x(3)+x,(3)— min,
u’(t)=0;

2
x=u, x(0)=0, |u|<]l, te€][0,2], J[u]zj(%xz+2(t—2)u]dt—>min,
0

u’(1)=0;
1
f=u, x(0)=1, |u|<1, te[0,1], Jlu]=[x(u—1)dt - min,

0
u’(t)=0;
X =%, X,=u, X;=ux;, x(0)=0, x,(0)=0, x;(0)=0, |u|<1, te[0,1],
Ju]=x,(1) > min, u’(t)=1.

4. (3 6.) IIpoBecTH 0HY UTEPALMIO METO/1a YCJIOBHOI'0 I'PaHEHTA:

I.

X =u, x,=2xu, x(0)=0, x,(0)=0, [u|<1, r€[0,1], J[u]=x,(1)+x,(1)—> min,
u’(1)=0;

b= h=tx, x(0)=4 £0)=0, [ul<l, re[0.4]

4
J[u]=-3x,(4) +x,(4) +Ix]udt —min, u’(¢)= —%;
0

1
x=2u, x(0)=0, |ul<l, te[0,1], J[u]z%j(x2+2u2)dt—>min, u’ () =1,
0

i=x, H=-x+u, x(0)=1 x,0)=0, [ul<l, te[o,ﬂ,

1 V4 1 T
Jul==—x*| = |+=x2| = | > min, «°()=0;
=2} e =) i
x,=3u, x,=xu, x0)=0, x,(00=0, |u[<2, te[0,4],

4
Ju]==6x,(4) +x,(4) +2[ x,dt > min, u°(t)=-1;
0
3
f=u, x(0)=0, 1<u<3, 1€[0,3], Ju]=4x(3)+3[x(u+Ddr > min, u’())=2;
0

2
x=2u, x(0)=0, -1<u<3, t€[0,2], J[u]=4x(2)+jx(u—2)dz—>min, u’(H)=1;
0

X =x, X,=u, X=ux, x(0)=0, x,(0)=0, x,(0)=0, [u[<], re€[0,1],
Ju]=x,(1) > min, u’(t)=1.



9. X =u, % =x7, %=0-2u, x(0)=0, x,(0)=0, x,(0)=0, -1<u<2, te[O,l],

Ju]= %xz (1) +2x,(1) > min, u’(t)=0;

1
10.  d=u, x(0)=1 |ulgl, te[0,1], Ju] =jx(u D)dt — min, u°()=1.

0

5. (3 6.) IIpoBecTn 0AHY MTEPALMIO METOAA MPOEKIUU I'PAAMEHTA:
2

1. x=u, x(0)=0, |ul<l, te [0 2] J[u] J'(%xz—z(t+2)u]dt—>min, u’(1)=0;

0
2. X, =-3u, Xx,=2xu, X% =6x, x(0)=0, x,(0)=0, x;(0)=0,
-3<u<l, te[0,3], Jul=4x3)-x,3)+x,(3) > min, u’(t)=-2;

3
3. d=-u, x(0)=0, 2<u<4, t€[0,3], Ju]=4x(3)- [x(u+1)dt—>min, u’(t)=3;

0

4. X =-u, x,=4x, x(0)=0, x,(0)=0, |u|<3, te[O,Z],

Jul=-2x2)+x,(2) - 4} xudt —min, u’(t)=-1;
' 2
5. x=u+l, x(0)=-1, -2<u<0, te [0 2] J{u] ——x2(2)—J.xudt—>min,
0
u'(t)=-~
6. x=—u, x(0)=0, |ul<2, te[0,2], Ju] =x(2)+2jx(u+1)dz —min, u’(t)=1;
0
7. X =xu, X,=2u, x(0)=0, x,(0)=0, [u[<l, t€[0,4],
Ju]=3x,(4)—x,(4) + 6} xudt — min, u’(t)=1;
0

8. X, =-3u, Xx,=6x, X;=2xu, x,(0)=0, x,(0)=0, x;(0)=0,
-3<u<l, te[O 3] Ju]=4x,3)+x,3)-x,(3) » min, u’(t)=-2;
9. X =2u, % =xu, x(0)=0, x,(0)=0, [u[<], r€[0,4],

4
Ju]=—x,(4)+3x,(4) + 6 [ xudt > min, u’()=1;
0

10, & =4x, &=-u, x(0)=0, x,(0)=0, [u|<3, re[0.2],
2
Ju]=x2)-2x,(2) —4jx2udt —min, u’(t)=-
0

6. (3 0.) Pemuuth 32724y cMHTE3a:

1. X =%y, X,=u, |u|£§;

2
2. X, =X,, X,=-x+u, 1<u<2;
3. X, =x,, Xx,=u, 0<u<l;
4. X, =x,, X,=-x+u, 0<u<l;
3. X =%, X=u, —-1<u<0;
6. X =x,, X,=-x+u, —1<5u<0;



X =X,
X =X,
X = X5,

X =X,

X, =u, 1<u<?2;

X, =—x, +u,

|u|<2;

X, =u, —2<us-l;

X, =—x, +u,

—-2<u<l.



