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PA3JAEJ 1. AMODPEPEHIIMAJIBHOE NCYHUCIIEHUE ®@YHKINN
HECKOJIbKMX ITEPEMEHHBIX.

1. 3amana ¢yHKIMS AByX mepeMeHHbIXx Z= f(X;y). Haiitu: a) mosHble

auddepeHnransl GyHKIUKA MEPBOTO M BTOPOTO MOpPSAKA B MPOU3BOJIBHOM TOUKE; 0)
npuOIMKEHHOE 3HaYeHne QyHKIUU B Touke M (X;Y), HCX0s U3 ee 3HAYCHHS B TOUKE

M, (X,;Y,) » 3aMEHUB TpHUpaleHre GYHKIUHN IpU rnepexoae oT Touku M k touke M,
noJHeIM TuddepeHranom; B) ypaBHEHHUS KacaTeNbHOM IUIOCKOCTHM W HOpMald K
noBepxHoctn Z= f(X;y) B Touke MO'(XO;yO;ZO), rae z,= f(X,;Y,). Bpruucinenus
MPOM3BOJUTH 10 TPETHETO 3HAKA MOCIIE 3aIISITOM.

11z=y*-eX, M(0,02,1,98), M,(0;2).

127= yzglxz’ M (3,97;3,03), M(4;3).

1.3z=y*-Inx, M(0,99;2,01), M,(L2).

1.4z=2x* Iny, M(2,99;0,98), M,(3;D).

1.5z=y*-x+5-x>-y®, M(2,95;3,05), M,(3;3).

1.6 z=x-arctg y, M(2,97;0,01), M,(3;0).

1.7 z=y-arccosx, M(0,514,99), M,(0,5;5).

1.8 z=arcsin(y-x), M(0,52;0,49), M,(0,5;0,5).

19 7=2, M (3,98,2,01), M,(4;2).
y

1.10 z=In(x-y), M(0,96;1,04), M,(L2).
111 z=y>-x*—x’-y*, M(2,93,4,02), M,(3;4).
1.12 z=arctg(x-y), M(1,03;0,04), M,(%0).
1.13 z=y°-e*, M(0,07;2,02), M,(0;2).
1.14 z=In(2x+3y), M(-0,99;1,01), M,(-L1).
1.15 z=e*', M(0,05;1,97), M,(0;2).
1

X —y
1.17 z=e""", M(1,05,-0,96), M, (L-1).
1.18 z=x-arcsiny, M(2,04;0,02), M,(2;0).
1.19 z=y*, M(L03;2,97), M,(13).
1.20 z=y-arcsinx, M(0,54;0,46), M,(0,5;0,5)
121 z=In(x-y), M(2,03;0,96), M,(2;1).
1.22 z=x"-e®, M(196;0,02), M,(2;0).
1.23 z=2x>-y*—4.x*-y*, M(2,03,1,97), M,(2;2)

116 z=

M (5,02;2,98), M, (5:3).
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1
X*+y
1.25 z=y-arctg x, M(0,97;2,04), M,(1,2).
1

1.27 z=x-y*—x*-y, M(1,97;0,98), M, (2;1).

124 z-=

M (2,01;2,96), M,(2;3).
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126 2= , M (3,01;3,97), M,(3;4).

128 z=2, M(2,97;6,01), M,(3;6).
X
1

,XZ _ yz

1.30 z=x"-y°-2-x°-y* M(2,051,98), M,(2;2).

129 z= , M (13,01;11,99), M, (13;12).

2. HccnenoBath Ha dkcTpeMyM (QyHKIHIO IBYX niepeMeHHbIX Z = f (X;Y).
21, z=XC+y*x-3xy. 2.2. 2=y +x’y—3yx. 2.3. z=12y° +18x% - 2yx.
2.4,  z7=18y°+12x>—2yx. 2.5 2=8y°+x*-6yx-9.
26. z=2y°+2x°—6yx—4. 2.7. 2=3y° +3x> - 9yx +9.

28. 7=y +3x’y—15y—12x.  2.9. 2=y 4+ X*+ yX+X—-y+2.
2.10. z=-2y*-3x*+2yx-5. 211, z=8x-8y—y*—x* -7

27.12. z:2xy—§x3—y2—12. 2.13. z=—y*' —x*—2x* —2y* + 4yx+2.
214, z=y*+x®—6yx+1. 2.15. 2=y +x* —2x+4y+3.

2.16. z=Xy+ Xy’ —yx+4. 2.17. z=y* +X* + yx—13x 11y + 5.
2.18. z=y*+x*+6yx—2. 2.19. z=x>—y*—7x* + yx+9x+3y—9.

2.20. z=2x>+2y>—14xy+5. 221, 2=y} —X*—T7y* +xy +9y +3x+5.
2.22. 71=7-6y* 10X +4yx.  2.23. 2=5-2x/y +2x* +2y-12x.
224, 7=3+2x°y+2y*Xx—24xy. 2.25. z=3y* +3x* —6x+12y 1.

2.26. z=3y°+3x>+18yx 7. 2.27. 7=4-3yx +3y? +3x—18y.
2.28. z=2xy—x>—y°X.2.29. z=9xy -3y’ —3x%y. 2.30. 2=y’ + x* + 9yx.

3. Haiitu ycnoBHbIi 3kcTpemyM GyHkuuu Z = f (X;y) npu ycrnoun
p(xy)=0.
31 f(xyy) :%+%, (X y)=x+y—-2. 3.2.f(xy)=xy*, o(X;y)=x+2y-1.

3.3. T (XY)=x+Y, o(xy)=x>+y*—1.3.4. f(x; y)=%,(p(x; y)=x*+y*-1.

35 f(XY)=X"+yY = xy+X+Yy—4, o(X;y)=x+Yy+3.



3.6. f(Xy)=X"+Yy>+xy—-5x—4y+10, o(X;y)=X+Yy—4.
3.7. f(xy)=xX" -y, o(X;y)=x+2y—6.3.8. f(x;y)=xY, o(X;y)=2x+y-1.

3.9. f(xyY)=X"+V> o(Xy)=x+y—23.10. f(X;y)=xy, p(X;y)=x*+y* 2.

1.1 1 1 1
311 f(xy)==+=, p(Xy)="+—5——.
Xy X y> 9

3.12. f(x;y):%+%, p(X;y)=x+y—-2.3.13. f(x;y)=xy*, o(X;y)=Xx+2y-5.

3.14. f(x;y)=cos’x+cos’y, o(X;y) :x—y+%.

3.15. f(x;y)=2x+2y, o(X;y)=%x"+y* 8.
3.16. f(x;y)=2x-2y, o(X;y)=x*+y*—18.

3.17. f(x;y)=§+§, qo(x;y)=%+32—6.
X Yy X y

3.18. f(x;y)=§—§, PGY) =5+ =

2 2

>y 2
3.19. f(x;y):xz—z\/y, o(X;y)=x-y+0,5.
3.20. f(xy)=y?—2JX, o(x;y)=y—x—0,75.

3.21. f(x;y)=sin®x+sin’y, o(X;y) =X+ y+377r.

3.22. f(x;y)=3x*+4y*, o(x;y)=12x+16Yy +56.
3.23. f(x;y)=2x+4y, o(X;y)=x>+y*-20.

3.24. f(x;y)=sin®x+cos’y, (p(x;y):x—y—%.
3.25. f(x;y)=2x>-3y? o(x;y)=12(x—y)+120.
3.26. f(x;y)=3x+5Y, o(X;y) =9x* —10y* +54.

3.27. f(x;y)=sin®*x—sin’y, p(X;y)=x- y+777[.

3.28. f(x;y)=x>+6Y%, o(x;y)=6x+24y—60.
3.29. f(x;y)=2x+Y, o(X;y)=4x"+y* 8.

3.30. f(x;y)=cos’x—cos’y, @(X;y)=x+ y—%.

4.  Haiitu HanOosblee 1 HauMeHbIee 3HaueHus Gpynkuu z = f(X;y) B
3aMKHyTOM oOsactu G, 3a1aHHON cucTeMoil HepaBeHCTB. CaenaTh 4epTex.
41. fxy)=x+xy+X Xx<0,y<0,x+y=>-2.
42, f(x;y)=2x"+3xy—-7x-3y, x>0,y>0,x+y<3.
43. (X y)=3x"+4xy+4y—-2x, x<0,y>0,y—x<3.
4.4, f(x;y)=4x"+2xy-16x—6y, x>0,y<0,x—y<8.



4.5,
4.6.
4.7,
4.8.
4.9,

4.10.
4.11.
4.12.
4.13.
4.14.
4.15.

4.16.

4.17.

4.18.
4.19.
4.20.
4.21.
4.22.

4.23.
4.24.

4.25.

4.26.

4.27.
4.28.

4.29.
4.30.

f(x;y)=x*+y* -9y +27, 0<x<3,0<y<3.
f(x;y)=x"+2y*+1, x>0,y>0,x+Yy<3.
fx;y)=3-2x2—xy—y? x<1y=0x-y=>0.
f(Xy)=x>+3y?+x—y, x>1y>-1x+y<l.
f(x;y)=5x"+y*-3xy+4, x=-1y>-1x+y<l.
fY)=x>—y +2xy+4x, X<0,y<0,Xx+y=>-2.
f(xy)=x>+xy—2, 4x°-4<y<0,.
f(x;y)=10+4xy—x>, 0<y<4-x°.
fy)=x—y? x*+y*<09.
f(x;y)=x"+2xy—4x+8y, 0<x<1,0<y<2.
f(xy)=4xy—x*y —x’y?, x>0,y>0,x+Yy<6.
f(x;y)= (2x2 +3y2)-e‘(xz+y2’, X* +y*<9,

f(x;y)=sinx+siny+sin(x+y), O£x£%,03y§§.

f(x;y)=2x>-2y% x*+y*<16.
f(x;y)=x*+y*+6xy, —3<x<1-3<y<2.
f(x;y)=2x"y—x®y—x*y? x>0,y>0,x+Yy<6.
f(x;y)=5x"-3xy+y’, 0<x<10<y<l.
fy)=x"—y*+2xy—4x, x<3,y>0,x-y>-1.

f(x;y)=4-2x>-y?, y=0y<1-x*.

f (X; y)=c0sX+C0oSY +Cos(X+Y), OSXS%,OSyS%.

f(x;y)=1+2x*+3y?, y>0,y< ,/9—%x2 :

f(X;Y)=%X2—xy, 2x* <y <8.
f(xy)=xy, xX*+y’<L.
f(X;y)=xy—3x—2y,0<x<4,0<y<4.
f(xy)=x*+y*—3xy, 0<x<2,-1<y<2.
f(x;y)=xy?, x*+y*<Ll.



PA3JIEJI 2. UTHTET'PAJIBHOE UCUUCJIEHUE ®YHKIIUU OJTHOMN

[IEPEMEHHOM
5. Hatitu HeonpeieICHHbIC HHTETPAITHI.
2
5.1 @) [— s 6) [(4- 30 dx; )sz+1 i) [ o
X x2 +1 X
dx sin? xdx
pi | - , € 5 K - )
)I3—4cosx+smx )'[(x+1)«/1—x—x2 J-23|n2x—coszx

5.2

3_
a) j1+)|(nxdx;6) szsinxdx;B) .[3XX3 dex;r) J‘xzx/l—x2 ox ;
dx . dx _ tgxdx
A J‘55inx—2003x+1 +©) J‘(X_z)a/l_X_XZ %) J‘sin2x+4coszx
2
—12x — 2dx;r)J-\/9X4x d

x(x + 1)(x 2)

; 0) jxarcsm Xdx; B) I

5.3. a)jx\/r

H)j dx J‘ J‘ dx
3_5C0sX+6SiNX Xa/l X — X2 8—4cos’x

2
5.4. a) [x*¥x*+2dx; 6) [(7x—10)sin5xdx; ») | X(XXB)_()7()-(|—1)12
ra— cos” xdx
v -[X 16+ dx; 'u)-[3cosx asinx’ Ix«/x 4y — J‘4—sin2x'

x3 —5x +5x+23
(x=D(x+1D(x-5)
dx

F)J. NG dX‘I[)_[ dx _e)J- dx %) J-—
Ja+xz 3+CoSX+sinx (x—l)«/x2+x—2 ’ 2 +5sin® x

L 2
5.6. a)j >IN X~ CosX dx; 0) J‘arctg\/ZX 1dx; B)j —3x 12 dx

55. a) jtg xIncosxdx; 0) J'(4—2x)0055xdx;13)j

(cos x +sin x)* (x=4)(x-3)x
X—5 dx dx dx
——dx; . ; ; —
r)jﬂ/x2+25 H)-[4smx—2cosx e)j(x+1)a/X2_3x+2 >K)-[4—3sm2x
_ 3 2
57. a) j3+|n(2x Y dx: 6) j(2x-3)cos4xdx;3)j K r2xT L gy
2x -1 (x+2)(x-2)

(2tgx —1)dx

dx
dx; m) Im I(x 3)m Is|n2x+2coszx'

F) J- \ X)Z(S— 9



x®—3x*-12
(Xx=4)(x=3)(x—2)

j]/(z*/_)”d 6) [(5x—2)e™ dx; v) |

N j\/9—x I35|nx+cosx _ )J dx '>1<)j dx
X Trsinx (X+DV1-3x—2x% 20082 X +5
2

x° dx 4% + X +2 ')J. X i
V4 - X2

59. a) :0) |In(x* +4)dx; B) dx;r
I\/x +1 I I X(x=1)(x-2)
X;e J—X5>K)I :
2 —COS X +Ssinx xy1+ X2 2sin® X —sin 2x + cos” x

I 6+ 2c0s X

2

5.10. a)jz(GX_5)dX 6)jarctg\/5x Ldx; )j 3X _12dx;r)j 9 X i

3x —5Xx+6 X

I[)JZ COS X I / )I / J. in? - 2x’
+sinx XA/ X X1+ X + X2 3sin“ X —16c0s” X
5.11. a)jV'” dx 6)[ sz —40x=8 4. )I\%dx
—X

X;T
X(X+4)(x—-2)
sin 2xdx

dx
A ; 5 K
)I5+cosx+23|nx '[(x 1)«/x x4l J-sm“x+2cos“x

sin® X

COS X

dx
5.12. dx; o d X )
) [0 renn) [ i vy e
) J~2—sinx+2cosx

bro [ O
14 COS X ’ X+ x2—1 5sin? x —7¢0s? X

dx X3 +2x°+3
5.13. ;0) | (1—4x)cos3xdx; dx
) Icoszxa/1+tgx ) I( ) 2 j(x—1)(x—2)(x—3)
dx

F)I dx JI)I C)I dx )K)I dx

(16+x%)¥2 77" J1-4dcosx+2sinx " 7 (x =31+ x—x* 3c0s*x—4 "
‘ X +1 X >

dx; B) IX3_27dx,r) jx V9—x2dx:

sin 2xdx

DK o[ Ky [

sin X —3Ccos X (x—1)a/x2+x—2 4sIn” X+ C0S™ X

X 3dx;r)‘|.x2x/25—x2dx;
—X

5.15. a) [e %" dx; 6) [(3-7x)e™ dx; B) [ =
dx

ll)j e)J' dx >K)J. dx
6cosx+sinX = Y (x+ D)X —x+1 2+sin?x




1—cos X . X+ X+2 ax
5.16. ————dx;0) | (4—-7x)sin6xdx; X —_—
y J‘(x—sin X)? )-[( ¥)sinBxdx; e) J‘(X+2)(X+1)2 I«/(l+ x?)°
sin x dx dx
A -[5+35|nx +©) j(x_g)ﬂ/)(?_x_l %) -[sin3xcosx'

1+In(x-1) x* -1 dx
5.17. ———= “dx; 6) |arctgy/3x—1dx; dx; ,
R Rl ) e ™ e
COS X
2 e

. )J- dx )K)j dx
2+cosx R N 2sin? X +7c0s? X

X + COS X 2x% + X
——dx; 6) | (-3—-6x)cos8xdx; —dx;
J.x2+25inx )J( ) B)-[ ~1)°

5.18. a)

D[ X%y [ o] Y P —
(16 — X2)V16 — X° 2 —sinx (x—3)«/x2+x—1 4sin® x —7¢0s’ X

9. .a) J-(arcsinx)2 +1dx; 0) j(x—?)sin9xdx; B) j

V1-x?
dx . dx . tgxdx
2 I1+cosx+33inx +©) J.(X+4)«/1+X_X2 %) J‘1—ctgzx'

arctgx+x 3x° +25 dx
— dx; r) | ——;
) [ raxr2)x_1 P Ixsa/xz =]
dx dx
") J.5+3cosx +©) j(>(_2)~/)(2+X+1 %) IZsin2x+9coszx'

8X — arctg 2X arcsinx | e2x—-x* 2 7 .
5.21. )j e 96 0) | «/F dx; B) Imdx,r) [ J25— x?dx:
dx

H)I2—2005x+sinx '[(x 3)«/ —x+1

5.22. a) Icos xsin2xdx; 0) szln(1+ X)dx ; B)J

1+ x° dx - r) J‘ dx .
@+x)*(x=1) " xfx2 -1

5.20.

dx; 6) jarccostdx B)I

J (2tgx + 3)dx
sm2 X +2c0S% X

dx ;T) J\/ZS X2 dx;

Il)j cos xdx 'e)j 'X‘)j dx
1+cosx+sinx (x+4)«/x2+x—1’ 1+4c0os’ X

x+8 F)I xdx

«/(8 x?)
)J sin xdx

; € ; K .
1+ Cos X +sinx ) '[(x—5)«/x2 —x—1 ) I93|n2x—85|nxcosx

5.23. a) [ctg(2x+1)dx; 6) [arcsin6xdx; B)j




e X+1 dx
5.24, dx; 6) |5xcos3xdx; dx; —_—
a)Iez +9 )-[ n B)J‘(x2+1)(x—2) r)-[ (4—x2)°
Il) J‘ dx _e) J‘ dx o I sin? xdx
8—4sinx+7cosX ¥ (x—BWLl+x—x* sin? X+ 3sin XCos X —Cos? X -
X — (arctg x)* . 1
dx; 6) | (4x—-1)sin(1—x)dx; dx;
2 I 1+ Xx° ) -[( Jsin(L=x)x; v) -[(xz +X+1)(x+1)

)j* 2 )j o | ax -m)j—dx .
3+3005x+23|nx (X+4)x2—3x+2 6sin®x + 7
2
1-2x dx: 1) jx/xXA—ldX’

(x> +4)(x-1)

(arcsin x) x/l X
dx dx dx
I[)J.4cosx+7sinx’e)-[(x VX2 +x—3 ’X)IG—Scoszx'

)J.Sln Xd ;0);0) IBxarcthde B)I

5.26. a) | 16) [(2x—4)e ™ dx; B) |

dx; r) Ix/121— xZdx;

9)(X 1)

2sin X — cosx
1) J

dx
X;e , XK - - .
4 —Ccos X ) I(x—6)«/l—3x—2x2 ) -[sm2x+sm2x+4coszx

sinx oy [ 9k
5.28. a) jmdx 0) J'arctg-\/8x 1dx; B) J(x l)(x+2) dx; r) J-x3\/x27—1,

jBCOSX_SInde-e)J dx . ,[ sin® xdx
COSX+SINX Y (x4 T)Wl-x—x2 8sin® x —3cos® x
x* + (Inx)? . X+6 xdx
———=-dx;0) |arcsinVxdx; dx; —_—
D [T ) Jarcsinxdx; x) -[(x+1)(x—5)(x+2) F)L/%_Xz
I sin xdx 'e)J. dx . .[ sin® xdx
8+COSX’ (x—8Wx2+x—-2 2sin? X +3c0s* x
1-x

)jwd 6) [In(4x +1)dx: ») ;

> d
(X° +4x+5)(x-1)
I cos?® xdx

2sin® X +cos’ X

> Joa —x2dx: cosxdx dx .
0 [x X X’ﬂ)j7+sinx’e)j(x—1)m’m)

6. Hairtu onpeﬂeneHHHe I/IHTeraJ'IBI
2xdx sinxdx . F .
6.1.a 1 0) | (X°+6X+9)sin2xdx;B) | —— cos® xsin2xdx.
)I »\/_ )J.( ) )I5+35inx F)J.

3 sin xdx

2+sinXx

23 dx ; )I

;) T) I COS XC0S3XCoS5xdx .
2



z/4 Vs
6.3. a)j X +Xd 6)j xax . J ax ;r)jsinxsiansin3xdx.
sin”x cos X(1+ cos X)

/4 /4
\/.: /2 /4
6.4. a) L ; 0) _[ In(x +1)dx; B)I . o =3 T) I sin3xcos5xdx.
HAX =X -1 (1+sin X +cos X)
2 Zﬂ/ 2 Vid
¢ 1-cosx cos” xdx X 3X
6.5.a) | —————dx;0 xIn?xdx; ; T) | cCOS—Ccos—dX.
);r (x —sin x)? )j\/_ ®) I (L+ cos X +sin x)* r)-[ 2 2
0 27/3 ) /4
6.6. a) '@E><—+Ddx;6)J|n XdX;B) j il Xd)f =3 T) j 2Cc0s xsin3xdx.
2 cos’(x+1) Jx > (L+Ccosx +sinx) 0

1 -2/3 0

‘ xdx X cos? xdx 1
6.7. — 6 —dx; _ : 1—x%)%dx.
) e O e 0] V0=)

3 _onjs L+ COSX —SINX)

* X+Inx?

0 0 .
i 8) [ 0 + 20 di ) | Sin xelx

6.8. a) SERY;
_zp L+ COSX—SsinX)

; r)J‘cosicosﬁdx.
'1 2 3
sin xdx

-x/2 . T 4, ain2
6.9.a)j \/x7— 6)Ix e 7“dx; B) j (1+cosx+sinx)2’r)-([cos Xsin“ xdx.

In® xdx cos xdx f :
I J ~:T) J cos® xsin* xdx.

«/x +1 (l+cosx—sin X) 2

1-Jx n/z cos xdx
6.11.a)j&X+ dx; 6)](1 5x?)sin xdx ; B)j(1+cosx+sinx)2

6.12. )j X= (1a:(;[gx) dx; 6).[xe dx; B) j 1+ci)(?ssde);|nx )Isin%cosgdx.

6.10.a) j

;r)jsin“idx.
5 2

arctg X + x d
6.13. a j g Y2 X i 6)jarctg dx; )I (1312:;:)2, )J'x J9— x%dx.
0

cos xdx _)I\/xx— dx

, T
(1+ cosx)’ " 4

2

6.14. a)

dx: 0) | xsinxcosxdx: B
'01+X )I B) I

(L+cosx)dx . . ¢  dx
-dx; 0 3X —x°)sin2xdx; ; _—
) ”J/;( ) ®) j 1+ cos X +sin X g ﬂjﬁxzw/pr X2

6.16. a) x\/x+4dx;6)jarcsin(1_x)dX;B)J (1+Slnx)(?lx
0 > 1+CoSX +sin X

2
6.15. a)
4+ X

; r)J'sin“gdx.

4 7/2 2
- dx cos xdx dx
6.17. a 0) | arccos3xdx; B ; :
)-0«/;+1 )I ) J.1+S|nx COSX )'([(4+x2)«/4+x2
2z 7[/3 -
6.18. a)J' de; 6)J.(x2 —4)cos4xdx; B) I COSXdX_ ;T _[ smfx dx.
7 X" +2sinX % o 1+cosx+sinx 5 c0OS”X



”J/-4 2C0S X + 3sin X

(2sin x —3cos x)*

/4 /2

6.20. a)J. tg xIncos xdx; 6) I (x> —=5x +6)sin3xdx ; B) .[

1-3+«/x+2

6.21. a) —de; 0) J. x> c0s4xdx; B) J.
X+

Inx _ ”'/[2 cosxdx T

dx
——— 1) :
1+sin®x _]/2(1_)(2)./1_)(2
\B/2
: T) j V1-x%dx.
172

6.19. a)

cos xdx
5+ cosx

M ;' T) .[ 2sin Xxcos3xdx.
3+ 2C0S X

/4
/4

0S X — smx)dx jsm xdx

6.22. a) [ x*\I—xdx; 6)jxarctgxdx j(c
2 (L+sinx)’

t1/(2Jx) +1 sinxdx  F/x?—
v dx; 6)!In(3x+2)dx )j(l_cosx)z,r)l - % dx

XCOS X +Sin X
a) I —
(xsinx)

6.23. a)

- /2
M r) I sin® xdx.
0

(
dx 6)J‘(2x —4)sinxdx; B )I (L_sinx?

6.24.

/4

p In(x +1) ? (cos x + sin x)dx .
3 . . . 8
6.25. a)I X32 —xdx; 6)J 02 dx; B) I (1+cosx)2 ;) T) !sm Xadx .

sin xdx 'F)j‘ dx
1 x\/1 In? X 1+ coS X +Ssin X J_X2Q/X2_3'

xdx S|n2xdx x/
0 3—7x?)cos2xdx

i )j( ) >J6 — )j

7z/4

6.28. a) I ctg xInsinxdx; 6).[(x + 7x+12)cosxdx; )I

6.26. a)J. ; 0) I(x —3x)sin2xdx; B) _[

6.27. a) j

/2

cos xdx
————r1) .[ cos’ xdx.

,6—2sinXx

sin xdx

6.29. a)Ix V9 — X% dx; 6)](3 7x%)sin2xdx; B) j 5 osin

7/2
sin xdx
, (L+sin x)*’

T .. x_. 2x
r)J'smgsm?dx.

/3

' T) I cos4xsin2xdx.

6.30. a) j v

0

dx 6)_[(2+3x)0032xdx )I

1. BrruncianTh HeCOOCTBEHHBIE HHTCTPAJIbI U1K A0KA3aTh UX paCXOANMOCTb.

T dx h dx
7.2.a) _; )j

dx 5
*’X2—6X+ . '11+X 20X2—9X+1.

2xdx j 74.2) InxOI . 6) J- sin xdx

4x+3' T ,,/lecos X
7.5. :
a)J-o\/x —4x+1 )jxlnx

7.1. a) Txe‘xzdx; 6) i

73)]

o dx dx
7.6. a) ; 0) :
1X +X J.«/4x x> —4




; 0) .fxlnxdx

7.8. a)Ie*/_dx 6)IX+1

-!x(1+ln 2x) S
© 1
2xdx In(3x -1)
. 7.10.a ——dx.
J.x +2x+2 !«/1—x4 '[4/(16+x ]3[, 3x-1
1 .
- dx ? 3sin® xdx
7.11.a) | xsinxdx; 6 . 112.a —_—
)-0 )]/Izi’/l—ZX J;x +4x+5 ! \/COS X
[o9) 1 4 0
. 3 x"dx C0S3X
7.13. 2) [x% ™ dx; 6) . 7l14.a
2 !»\3/1—x5 ‘! J‘E/(l sin3x)°
T +1 % xdx 7 ¥
7.15.2) [Z—=d ;6)[ . 7.16.a j j
T X 1 VX—-1 xInInx a/3)( X2 —
0 1
7.17. ) ox 516 | X 718.a) jism dx; 6) j 2de .
% X(Inx -1) JN1= X 3z X
T dx  xdx 73— x>
7.19.a ; 0 7.20. a .
)-19x2—9x+2 )J;l—xz )-([x2+ ) -[\3/1+3x
T 16xdx ¢ dx 7 xdx
7.21.a : 0 . 7.22.a) | xe¥dx; 6 .
)-116x4 1 )3-/[4«7/3—4x )J )j«/ -
0 o 3 2/3
7.23. a) XX .5 xIn xdx . 7.24. ) dx Y2 =3x) 4
oA (X° +4)° 2—3x
o 6 /2 tg X
7.25.2) [xe'dx; 6) | o 7.26. a) j arctg3x_ . . 6) [
] > 8/(4— x)? 7( +9x) o COS” X
@© 2 1 e
727, a) [—XH 6) | 2X0X_ 798, a) IL 6)I ax_
00 +8)* T pN1-x* 4)In5 xy/In x
dx ¢ dx ¥odx
7.29. a) ;0) | - —. 7.30. a)
e X/In°x 1}[2\/81—2)( J“,/(x +4)° ! xIn?x
8. Boeraucnuts miiomanb GUrypsl, orpaHU4eHHON JTUHUSMU, 33 JaHHBIMU

YPaBHCHUAMMH B ACKAPTOBBLIX KOOPpAWNHATAX.

8.1. y=X"+X,y=3—-X.

8.4. yzé, y=3-X.

8.7.y:\/_y
8.10. y= 2 Yy =X
X2 +1

8.13. y=x*—4x, y=—X°

8.2. y=X’+4X,y=X.
8.5. y:g, y+X=-5.

8.8. y=—x,y=-x’

32 )
8.11. y= LYy =X°.
y x> +4 y

8.14.y =

X* -1 y=x—x°.

8.3. y=x’,y=2-X.
8.6. yz—é,y:3+x.
8.9.y:\/_ y=Xx-2.
8.12. y—ﬂ,y X2
8.15.y=x*, y=8-x°.



8.16.y=x"—X,y=2x+2. 8.17.y=x>—x, y=4x. 8.18.y=x*—6, y=—X.

8.19. y:iz,y:S—x2 8.20. y:%,yzg—x?’ 8.21.y=£,y=8—x2.
X X X

8.22. y=x*,y=x° 8.23.y =,y =—x° 8.24.y =,y =3x.

8.25.y = 3 y=x"-2. 8.26.y= > y=x"-5. 8.27.y= 3 y=x°.

X —4’ X -9 4-x*
8.28. y=x"+8x,y=—x>. 829. y=x"-1y=1-x*. 830.y=x*y=2-x.

9. Beraucnuth miiomanas GUrypsl, OrpaHUueHHON JIMHUAMU, 33 IaHHBIMHU
YPaBHCHUAMU B IIOJIIPHBIX KOOPAWHATAX.
9.1. r=2sing,r =4sing. 9.2. r =c0s3p. 9.3. r=sing.;
9.4. r =sin3p. 9.5. r =cos2¢. 9.6. r =1/2 +sing.
9.7. r=sing, r =2sing. 9.8. r=1/2+cose. 9.9. r =4cos4p.
9.10. r =2+cos . 9.11. r =2sin4e. 9.12. r =cos¢@ —sing.
9.13. r =sin6e. 9.14. r =cos¢@ +Sin . 9.15. r =2cos6¢.
9.16. r=6sing, r=4sing.  9.17. r =4sin®¢. 9.18. r =4,/cos2¢.
9.19. r=3sing, r=5singp.  9.20. r =3c0s5¢. 9.21. r =sin4ep.
922 r= \/M 9.23.r =sin5p. 9.24.r =8c0s8¢.
9.25. r =6C0s6¢. 9.26. r =8sin8p. 9.27.r =2+ 2cos .
9.28. r=1++/2cos¢. 9.29. r =1++/2sing. 9.30. r =4sin3p.

10.  Bwraucnuts miomanb GUrypsl, OrpaHMuEHHON JTHHUSIMH, KOTOPBIE
3aJlaHHbl TAPAMETPUUYECKUM 00Pa30M.

x = /2 cost, X = 42 cos?t, {x=4(t—sint),
10.1. 10.2. 10.3.

y = 4/2sint, y =+/2sin’t, y =4(1-cost),
y=4(y>4). Xx=2(x>2). y=6(0<x<87,y=6).
x =8cos’t, x =16c0s°t, {X:Z(t—sint),

10.4. |y =8sin’t, 10.5. |y =sin’t, 10.6. [y =2(1-cost),
x=1(x>1). X=6\/§(X26\/§). y=3(0<x<4r,y=>23).
X = 3cost, x = 32c0s°t, X =6(t —sint),

10.7. | y =8sint, 10.8. | y = 3sin’t, 10.9. | y =6(1—cost),

y=4(y=4). X =123 (x 2124/3). y=6(0<x<127z,y>6).



X = /2 cost,
10.10. | y = 24/25sint,
y=2(y=z2).

x = 2/2 cos’t,
10.13. | y =/2sin’t,
x=1(x>1).

X =9cost,
10.16. | y =4sint,
y=2(yz2).

x = 2/2 cost,
10.19. | y =32sint,
y=3(y=3).

X = 2C0st,
10.22. | y =6sint,

y=3(y=3).
X =16c0s°’t,

10.25. y= 2sin’t,
X=2(x2>2).

X = 32c0s’t,
10.28. | y =sin’t,

X=4(x=>4).

X = 6Cost,
10.11. | y =4sint,

y =23 (y>23).

X = 3cost,
10.14. | y =8sint,

y =43 (y243).

X= 2\/50081:,
10.17. y= 5.\/zsint’
y=5(y=>5).

X = 6Cost,
10.20. | y = 2sint,

y=3(y=+3).

X = 24¢0s°t,
10.23. | y = 2sin’t,
X= 9«@ (x> 9\@).

X = 42 cos’t,
10.26. | y = 2/2sin%t,
X=2(x=2).

X =8c0s°t,
10.29. | y = 4sin’t,

x:3\/§ (x23-\/§).

X =3(t —sint),
10.12. | y = 3(1—cost),
y=3(0<x<6x,y=>3).

x =10(t —sint),
10.15. | y =10(1— cost),
y=5(0<x<207,y>5).

X =8(t —sint),
10.18. | y =8(1— cost),
y=2(0<x<167z,y>2).

X =6(t —sint),

10.21. |y =6(1-cost),
y=9(0<x<127,y>9).

X =2(t —sint),

10.24.{y =2(1-cost),
y=20<x<4r,y=>2).

X =t -sint,
10.27. |y =1-cost,
y=10<x<27,y=>1).

X =4(t —sint),
10.30. | y = 4(1—cost),
y=4(0<x<8x,y=>4).

11. BblYMCHHUTH AJUHY TyTYU KPUBOM, 3aIaHHOM YpPAaBHEHUEM B JEKAPTOBBIX

KOOpPJIMHATAX.

10.1.y =e* +e, In3<x<In+/15.
10.3.y =e* +25, In\/8 < x<In/24.
10.5.y=Inx, J3<x<A15.

x> Inx

10.7.y=——-—,1<x<Z2
4 2

10.2 y =2 +arcsin/X ++1— X, 1/4<x<1,
10.4 y =—arccosx ++1—x? +1, 0< x<9/16.

10.6. y =arccos/x —V1—x? +4,0< x<1/2.
10.8. y =+1—x? —arccos/x +5, 1/9 < x <1.



109. y=* Ze_ 13,0<x<2.

10.11.y:|n23, J3<x<B.
X

10.13.y=—Incosx, 0 < x < /6.
10.15. y=In(x* -1), 2<x<3.

10.17.y =In(1—x?), 0< x<1/4.
10.19. y=2+chx, 0<x<1.

10.21.y=2—¢*, In/3<x<In+8.

10.23. y=1-In(x* -1), 3<x<4.

10.25.y=In7—Inx, 3 <x<+/8.
10.27. y=Incosx+2,0< x < /6.
10.29.y =(e”* +e > +3)/4, 0<x<2.

10.10. y=e*+6, In\/8 < x<In+/15.
10.12. y=1+arcsinx —y1—x*, 0<x<3/4.

10.14. y:«/1—7+arccosx, 0<x<8/9.
10.16. y =arcsinx—+1— x?, 0< x <15/16.
10.18. y =—arccos x+\/1—7, 0<x<1/4.
10.20. y=1—Incosx, 0<x < /6.

10.22. y=1-Insinx, z/3<x<7x/2.
10.24.y =Insinx, 7/3< x < 7z/2.

10.26. y=chx+3,0<x<1.
10.28.y =e* +13, In/15 < x < In+/24.
10.30. y=(1—e* —e7*)/2, 0<x<3.

11.  .BpIMHMCIUTH JUIMHY AYTH KPUBOM, 3aJaHHON YpaBHEHUEM B MOJISIPHBIX

KOOpJAUHATaXx.
111, r =3 —z/2< p< 7/2.
11.3. r=/2e*,—7/2<p<7/2.
115. r=6e2" —z/2<p< /2.
11.7. r=4e"",0<p<7/3.
11.9. r =5 0< p< 7/3.
11.11. r=2¢,0<p < 4/3.
11.13. r =2¢,0< p <12/5.
11.15. r=3¢p,0<p<4/3.
11.17. r=2c0sp,0< p < /6.
11.19. r=2¢,0< p < 3/4.
11.21. r=2¢,0<p<5/12.
11.23. r=4¢,0< p<3/4.
11.25. r =5¢,0< p<12/5.
11.27. r =8cosp,0< p < 7/4.
11.29. r =2sinp,0< @ < 7/6.

11.2. r=2e*" —z/2<p< 7/2.

11.4. r=5%" —7/2<p<7n/2.
11.6. r =3 0< o< 7/3.

11.8. r=/2e?,0<p < 7/3.

11.10. r=12e""® 0< p < 7/3.

11.12. r=2(1—-cos@),-r < p<—1x/2.
11.14. r =4(1-sing),0< p < 7/6.
11.16. r=6(L+sing),—7/2<p<0.
11.18. r =8(1—cos¢),—27/3< ¢ <0.
11.20. r =1-sing,—7/2< p<—7x/6.
11.22. r =31 +sing),—7/6 < p<0.
11.24. r =5(1—cos@),—7/3< p<0.
11.26. r=7@-sing),—7/6 <p < /6.
11.28. r=6c0sp,0< @< 7/3.

11.30. r =8sinp,0< p < x/4.



12.

12.1.

12.4.5

12.7.

12.10.

12.13.

12.16.

12.19.

12.22.

.Bprancints IMHY qyru KpMBOM, 3aJaHHONW YPaBHEHUSMH I1APAMETPUYECKAM

o0Opazom.
X =5(t —sint), X =3(2cost —cos2t), X =4(cost +tsint),
y=5(-cost), 12.2.4y=3(2sint-sin2t), 12.3.5 y =4(sint —tcost),
0<t<. 0<t<2r. 0<t<2nr.
X = 4¢0s°t, x=(15-t*—3)sint + 3tcost, x = e'(cost +sint),
y=4sin’t, 12.5.Jy=(3-15-t*)cost +3tsint, 12.6.{ y =e'(cost —sint),
o<i<” 0<t<x/2. o<t<m.
4
x=lcost—30052t,
X =3(t +sint), i f X =3(sint —tcost),
y=3(1—cost), 12.8. y:Esint—ZsinZt, 12.9.4 y =3(cost + tsint),
T<t<2r. x o7 Ostsf.
—<t<—. 3
2 3
X =6c0s°t, x = e'(cost —sint), X = e”'(cos 2t +sin 2t),
y = 6sin’t, 12.11.{ y =¢e'(cost +sint), 12.12. < y =e*(cos 2t —sin 2t),
0<t<x/3. w/2<t< . w/6<t<7/4.
X = (t* — 2)sint + 2t cost, x =10cos°® 2t, X = 2C0s°t,
y = (2 —t*)cost + 2tsint, 12.14. 4 y=10sin®2t, 12.15.4y = 2sin’t,
0<t<7x/3. 0<t<x/4. 0<t<rz/4.
x =8cos’ 3, X = €0S 2t + 2tsin 2t, X =3,5-(2cost + cos2t),
y=8sin®3t, 12.17.{y=sin2t—2tcos2t, 12.18.{y=3,5-(2sint+sin2t),
0<t<nx/18. 0<t<rz/4 0<t<rz/2
x =e'(cos3t —sin3t), X = 4(t —sint), x =2-(2cost —cos2t),

y =e€'(cos3t +sin3t), 12.20.1 y =4(1+cost), 12.21.1y=2-(2sint+sin2t),
0<t<2r. rl2<t<2x/3. 0<t<xl/3.
t? :

x=(5—l]smt+tcost,

, X =3(t +sint), X=2,5-(1-cost),
yz(l—%jcostﬂsint, 12.23. s y=3(1+cost), 12.24.y=2,5-(t —sint),

V4 3 T o5

0<t<2nr. EStST- ZS'[S?.



: t .t
x:cos£+£sin£, X=e2(cosz—sm§j,
2 2 2 X =5c0s% 4, t
12.25. y:sinl—Lcosl, 12.26.< y =5sin®4t, 12.27. yzez(cos£+sin£),

2 2 2 2 2

0<t<r/4. T << X <t<
(247 T12 Osts3m
X =7(1+ cost), X =4-(2cost + cos2t), X = 0S5t + 5tsin5t,
12.28.qy=7(t+sint), 12.29.qy=4-(2sint—-sin2t), 12.30.1y=5sint —5tcos5t,
wl2<t<3r/2. 0<t<w. 0<t<r%/4.

13. Bpmmcaute o0beM Tena, 00pa30BaHHOTO BpalIeHHEM (UTYphI, OTPaHUYCHHON
rpaduxamu ¢pynkuii. B Bapuantax 1-15 och Bpamenuss Ox, B Bapuantax 16-30
ochb Bpaienus Oy .

13.1. xy=4,2x+y—-6=0. 13.2. y* =(x+4)*, x=0.
13.3. y=x3, y=/x. 13.4. y=x%,y=1x=2.

135. y=1-x*x=0,x=y - 2. 13.6. x> +(y—2)*=1.

13.7. y=x*,y*—x=0. 13.8. y=€e"%,y=0,x=0,x=1.
13.9. y=2x—x*,y=—x+2,x=0. 13.10. y=xe*, y=0,x=1.
1311 x=3y-2,x=1y=1. 13.12. y=—x?+5x—6,y =0.

13.13. 2x— x> —y=0,2x* —4x+y =0. 13.14. y=3sinx,y =sinx,0< x< 7.
13.15. y=5cosx,y=cosx,x=0,x>0. 13.16. y=(x-1)%x=0,x=2,y =0.

13.17. y=x3,y=x. 13.18. y=x*-2x+1,x=2,y=0.
13.19. y=x°,y =x° 13.20. y*=x-2,y=0,y=x%y=1.
13.21. y=(x-1)%y=1. 13.22. y=Inx,x=2,y=0.

13.23. y=/x-1,y=0,y=1x=0.5. 13.24. y=x2+1,y=x,x=0,x=1.
13.25. y=x?,x=2,y=0. 13.26. X2/9+y?/4=1.

13.27. y =x*,8x=Yy>. 13.28. y=x%,x=0,y =8.

13.29. y=2-x2/2,x+y=2. 13.30. y*=4—x,x=0.



14.  Hcnosb3ys onpeaesieHHbI HHTErpajil pelUTh CIEIYyIOUIUE 3aJa4H.
BapuanTs! 1-10: BbruncnuTth cuiy, ¢ KOTOpOM BOAAa AAaBUT Ha IUIOTHHY,
ceueHue KOTOpor umMeeT popmMy paBHOOOUHOM Tpaneuuu (cMm.

puc.). IlnotHocts Bomsl p=1000xe/m®, yckopenme

L ]

]

2
CBOOOJIHOTO MajJcHUsI ( TOJIOKUTH paBHBIM 10 Jl/l/ c.

Vkaszanue. JlaBnenue Ha riiyouHe X paBHO pgX.

14.1. a=45m,b=6.6 M, h=3.0 . 14.2. a=48m,b=72m,h=3.0 m.
14.3. a=5.1m,b=7.8 M, h=3.0 m. 144, a=5.4 m,6=8.4 m, h=3.0 m.
14.5. a=5.7m,6=9.0 m, h =4.0 m. 14.6. a=6.0m,6=9.6 m, h =4.0 m.
14.7. a=6.3m,6=10.2 m, h=4.0 m. 14.8. a=6.6 m,6=10.8 m, h =4.0 m.
149. a=6.9m,b=11.4 m, h =5.0 m. 14.10. a=7.2 m,6=12.0 M, h =5.0 m.

Bapuanter 11-20: Onpegenutb paboTy (B IXKOYJISX), COBEPUIAEMYIO IMPU MOIBEME
CIyTHHKA C TOBEPXHOCTH 3emiin Ha BbicOTy H kM. Macca cnyTHuka paBHa M T.,
pamuyc 3emumn R, =6380 xu. YckopeHne cBOOOAHOro mnaneHus ( y IOBEPXHOCTH

3eMJIu MOJ0XKUTh paBHbIM 10 Jl/l/ .

14.11. m=7.0T1., H =200 xm. 14.12. m=7.0T1., H =250 xm.

14.13. m=6.0T., H =300 xm. 14.14. m=6.0 1., H =350 xm.

14.15. m=5.0T., H =400 xm. 14.16. m=5.0T., H =450 xm.

14.17. m=4.0T., H =500 xm. 14.18. m=4.0T., H =550 xm.

14.19. m=3.0t., H =600 xm. 14.20. m=3.0t., H =650 xm.

BapuanTsr 21-30: [{unuuap HAMOMHEH Ta3oM IMOJ aTMOC(EPHBIM JaBICHUEM
A

(103.3kI1a). Cunras ra3 uaeaabHBIM, ONPEACTUTh PabOTy

(B IKOYJIAX) IPU U30TEPMUYECKOM CKATHU T'a3a MOPUIHEM,
MIEPEMECTUBIIUMCS BHYTPh IIWJIMHIPA HA h M (cM. puc.).
Vkazanue. YpaBHeHue cocTosiHus raza PV =const, rue

p — nmaBnenue, V. — o0beM.
14.21. H=0.4 m, h=0.35m, R=0.1 . 14.22. H=0.4 m, h=0.3m, R=0.1m.
14.23. H=0.4m,h=0.2 M, R=0.1 m. 14.24. H=0.8 2, h=0.7 m, R=0.2 m.
14.25. H=0.8m, h=0.6 M, R=0.2 m. 14.26. H=0.8m, h=0.4 m, R=0.2 m.
14.27. H=1.6 M, h=1.4 m, R=0.3 . 14.28. H=1.6 m,h=1.2 m, R=0.3 .
14.29. H=1.6 m, h=0.8 m, R=0.3 m. 14.30. H=2.0m,h=15m, R=0.4 m.



15.1.
15.3.
15.5.
15.7.

15.9.

15.11.

15.13.
15.15.
15.17.

15.19.
15.21.
15.23.

15.25.
15.27.

15.29.

16.1.
16.3.
16.5.

16.7.

16.9.

PA3JIEJI 3. JUOGDPEPEHIIMAJIBHBIE YPABHEHUWA U CUCTEMbBI
JNOOEPEHIIMAJIBHBIX YPABHEHUN

Haiitu oOmiee perenye uiy oommuil uaTerpa auddepeHnaibHOro
ypaBHeHus. [Ipu pemennu 3a1aun HEOOXOAMMO yKa3aTh TUI YPABHCHHSL.

(xy? —x)dx + (yx* —y)dy =0.
xy2dx + yx°dy + xdx + 4ydy =0.
(xy? +3y*)dx + (x* — x*y)dy =0.
(x=5)*dy — (y+1)°dx =0.

—————+Cctgxsinydy =0.
COS“ XCOS Yy

y'\v1-x* —cos’y =0.

, COS(2X+Yy) cos(2x—Y)
Y cos’y  cos’y
y' +sin(x+y)=sin(x—y).
1-¢€)
cos’ y
1+(1+y")-e’=0.

3x+2y +5x72y . yr — 0
JO-y?dx+y-v4—x*dy=0.
X-(y® +2)dx + y*- (x* +1)dy =0.
dy +sin(x + y)dx =sin(x — y)dx.

% + cos(X +2y) =cos(x—2Y).
X

e*-tgydx =

dy.

15.2.
15.4.
15.6.
15.8.

15.10.

15.12.

15.14.
15.16.
15.18.

15.20.
15.22.
15.24.

15.26.
15.28.

15.30.

(xy? + X)dx + (yx* + y)dy =0.
(L+x*)dy = (9+ y?)dx.
(x+2)°dy — (y—3)*dx=0.
sin3ycos xdy = cos3ysin xdx .

e”*>dy —xdx =0.

(L+e*)xdx =e>dy.

sinx-y'=y-coSX+2C0SX.
cosy

J1+ X

e*-sinydx+tgydy =0.

Y (Vx-y +x)-y=0.
sec’ x-tgy + y'sec’ y - tgx =0.
y-In3y+y’-mzo.

X4+ y?dx+ y\9+ x*dy =0,

In(cosy)dx+ x-tgydy =0.

dx=2dy+cosydy.

Haiitn obmee perenye uiy oomui nHTErpa quddepeHnaibHOro
ypaBHeHus. [Ipu perenuu 3a1aum HEOOXOIMMO yKa3aTh TUIT ypaBHEHUSI.

(x> —y*)dy=2-x-ydx.

(x-y'—y)-arctg%=x.
(y+x)dy=(y—x)dx.

x-y’=x-cos%+y.

(x2+2-x-y)dx+x-ydy:0.

16.2.

16.4.

16.6.

16.8.

16.10.

y-(Iny—Inx) dx—xdy=0.
y
idyzf-ex dx +dx.
y y
xdy=y-(1-Inx+Iny)adx.
xdy=(y+x-sinljdx.
X

y=x-(y -e").



16.11.

16.13.

16.15.
16.17.

16.19.

16.21.

16.23.

16.25.

16.27.
16.29.

17.

17.1.

17.4.

17.7.

17.10.

17.13.

17.16.

17.19.

17.22.

17.25.

17.28.

X-y+yY =2-X+x-y)-y.

x-y’+y-(ln%— J:O.

(y2—2-x-y)dx—x2dy:0.

(x+2-y)dx+xdy=0.

2:X°-y' =y-(2-x° = y?).

X dy = /x> —y® dx +y dx.
X-y' =y+2-y’+9-x°.

(x—ycosxjdx+xcosxdy:0.
X X

xdy—ydx=ydy.

(y+V&T§)dx:xdy.

16.12.

16.14.

16.16.
16.18.

16.20.

16.22.

16.24.

16.26.

16.28.
16.30.

(2 ¢"‘§ y)dx+xdy=0.

(x2+-y2)dX4—2 x-ydy=0.
)

(x2 y?)dx+2-x-ydy=0.
(2-x—y)dx+(x+y)dy=0.
X
y =2+,
y X

xdy:ydx+x-amﬁxdx.
X
X2 dy =x-ydx+y?-e™ dx.

2-x% dy = (X* + y?) dx.

(&ﬁfy—yyw+xdy:0.
JY?+x2 dx=y dx—xdy

Haiitu o6muii uaterpan auddepeHImaibHOro ypaBHEHHUS.

,  2x-3y+1
 4x+y-5' 17.2
,  IX=12y+5

T ax+2y-5 17.5.
, 4X+2y-6

C 3x+y-—4 178
: X—y
y_2x+y—3 17.11.
,  4x-5y+1

T x17y-9 17.14.
, X-=3y+2
= 17.17.

X+y—2

, b6x-2y-4
“ax+y-4 17.20.
,  3X—=2y+1
“oxt2y_7 17.23.
,  2X+y-3

T X+ 6y—7 17.26.
, b6Xx—-y-5
= 17.29.

4x-y-3

'_

,_

,_

,_

'—

,_

'_

,_

'_

6Xx—-5y+1
y-1
4x -5y +1

2X —

3X+y—-4
Xx-=3y—4

4x -9y +5
6X+Yy—7

8X+y—-9
X-y

“3x+2y-5

X—5y+4

O9x—-4y -5

3x+3y—6

4x+5y -9
X—-7y+38

2x—-y-1

6x—-5y-1

2X+5y—7

oX—y-4

7X+y-38

,  Ax+3y-7
17.3. y_2x—5y+3
,  X+3y-4
17.6. y-—g;:s;jg
,  3X=3y
17.9. Y-—Egizyjz
,  4x-y-3
17.12. Y-—Zgzgy:7
, 2X+Yy-3
1715, Y=—T"
X—Yy
, BX+y-—7
17.18. y-—g;:;::a
,  SX—-6y+1
17.21. Y-—7;15yj§
,  X+8y-9
17.24. y-—z;jytg
,  2X-y-1
17.27. Y-—Z;jyja
,  Ax+3y-7
17.30. y__2x+y—3



18. Haiitu yactHOe pemienne qudPepeHnaIbHOTO ypaBHEHUS, KOTOPOE
YIOBJIETBOPSET HAYalIbHOMY yCIOBHIO Y(X,) =Y, . [Ipu pemenun 3agauu Heo0X01UMO

yYKa3aTh THUIl YPAaBHEHUS.

X+1)y +y =X, 'Sin X — yCOS X =Sin® X,
g1, LYY 8oV y
y(0) =5. y(7z/2)=7n/2.
183 y'COS X = ySin X + €os? X, ™ y'COS% X + y = tgX,
y(3z/2)=-1/4. y(0) =-1.
185, Vo (rasing) e XY -2 =3 LX),
y(0) =0. y(0) =1.
X-y +y—3-sinx=0, votax— 4. |
18.7. y+y 18.8. y —y-19X X’ - Sec X
y(z12)=21x. J(0) 0.
180, Y EYeosx=e 1810, Y Y20
y(0) =0. y@) =1.
X 1 ' =X3 X2, . 1_2. 220’
18.11. (x+1)-y'+y=x"+ 81y XY T2yHX
X- ’+ :Sinx’ X2_1 . ,—X' :X3—X,
1813, 0 ara XYYy
y(z12)=2/r. y(ﬁ):l.
18.15. @-x*)-y +x-y=1, 18.16. y'- Ctgx — y = 2¢0s” X - Ctgx,
y(0)=1. y(0) =0.
2 "'—2.vy. " 9.y.V =Y. 2
1817, XY =EXYES 1818 Y & Xxy=xer,
y@)=-1 y(0) =0,
'_3.x2y—x2eX = X-y+y=Inx+1,
1819, Y X y-x-e =0, 1820, T
' : sin® x
—y-tgx =secx, ’. . __ |
18.21. y(o)y_lg 1820, Y SIMXTYIEOSX=TT
S y(7/2)=2/x.
. .
18.23. SmZXdyZZ.(y_'—COSX)dX’ 18.24. y’=2.y.sinzx+2.x.e 2"
y(z/4)=—2. J(0)=0.
(Ax=1-V =x%2.(2x -1 RV X
185, DY YRS g0 XY HYES0
y(2)=4. y(l) =e.
'-2-y- =sin’ "y 2.vy. —v. 3
1807, Y e yetgx=sinx, laog Y F2YteX=X-cos'x,
y(712)=0. y(0)=1.
'—y-COSX=-—Sin2Xx, Xy —y+Inx=0x,
1829, )7 830, ) )

y(0)=3. y(1) =2.



19. Pemmuts 3anauy Komm, npu 3aqaHHOM HavyaiabHOM yciioBuu Y(3) =m, rae

quciI0 M — HoMep BapuaHTa. [Ipu pemeHnn 3a1anus He0oOX0IMMO yKa3aTh TUI
YPaBHEHHS.

3 3 —4x
19.1. y2y’+y—:i2. 19.2. y’+4x3y:%. 193 y+y=x]y.
X X
, X o 2Xy f Ly 3
19.4. —y=—€e". 19.5. — =,y -arctgx. 19.6. y +X= -
V-y=y Y === =\Jy -arclg Ty
X
19.7. y’+ﬂ: 2\/2 o198, 27y +3x°y?+1=0. 19.9. Y +y=—.
X C€OS°“X y
: : y' XY
19.10. xy'+y=y*Inx. 1911, x(x-1)-y'+y’=x-y. 19.12, \N=X+ x;/—_l'
’ 2 ’ 2 y’ 2X 3
19.13. y'+y‘cosx=y. 19.14. y'+y°.-cosx=y-tgx. 19.15. FJFF:ZX :
2 2 3 ’ 2
1916, y=L _Y 1917, y-Y__OX+IY 4948 Y,V YV
2 2X 2X 2X X X 2
2 i
1949, y=YMX_Y 499 Y _+ il Y _aevy?. 1921 y—y=2yx.
3X 3X 1-x° 1-x°
2 ' l
1922,y L INX yg0s Y LW a2 1024, L _Y_\2
X X x-1 x-1 X X
19.25. y'+2xy=2xy’. 19.26. Z(Xy 1+xx—ylj=exy2- 19.27. Yy +y=yx
y _y By (dx BV oy X
19.28. ¥ +3—_?. 19.29. 3xy'+5y=(4x-5)y". 19.30. Yy +Yy %
X
20. Haiitu o6muit maTETpan AudQepeHInaibHOro ypaBHEHUSI.
i yz—x y _ 3 2 2 3 _
20.1. 1+ ; dx + 7 e dy=0. 20.2. (X*+xy?)dx+(x“y+y’)dy=0.
2_ p—
203,  y=X XY 20.4. (2x—1—lzjdx—(2y—1jdy=o.
X—2y -3y X X
2 2 : 3 ain2
205  y =X O 206, SMEXEXY g Y ISINX g g
6X°y+4y y y
1 2 2 2
20.7. (—2 3 de——ydy 0. 208, y =Y FBYH2X
x> x! x> 6Xy + X* +3
2x(1+«/x2— )
20.9. y = d _ 20.10. (2x—y+1)dx+(2y—x—-1)dy=0.



20.11. e’Ydx+(@—xeY)dy=0. 20.12. Yy =—— :
+ )y Y x’sin2y —2y
20.13.  e’dx+(cosy+xe¥)dy =0 20.14. y'= X~ 3y’
13. y y =0. 14, 3%y —6y7 1
_oy2 2 ny2
20.15.  (Iny—2x)dx+2> yzy dy=0.  20.16. 2’;‘3X+ y yf’x dy=0.
20.17.  3-x*-e'+(x*-e'-1)-y' =0. 20.18. (2x® —xy?)dx +(2y® —x’y)dy =0.
xdy y
20.109. 1y :[x2+y2 —1jdx. 20.20. e’ dx+(x-e'—-2-y)dy=0.
1+ X 1-X 2
2021, —Fdx+=—Fdy=0. 2022, HK XV 40,
X"y Xy y y
2 1 d
2023, Y XV 40 20.24. (xex +—2)dx——y -0.
y Yy X X
—In(cosx Xs
20.25.  tgx dx+[y ( )jdy 0. 2026 y=——"1Y*TX
y e*cosy+y
20.27.  (BX°y*+7)dx+2x’ydy =0. 20.28. (3x* +4y*)dx + (8xy +€”)dy =0.
20.29.  (xy*—x3)dx+(x*y—y)dy=0.  20.30. xeyzdx+(x2yey2 +t92y)dy =0
Haiitu oOmee pernenye uimy oomui uaTErpa auddepeHnaibHoro
YPaBHEHUS.
211 xy'+ y’:ln%. 2112, (L+x2)y"+2xy'=12x*. 213. xy"-y'=0.
214. xy" -y =x%". 215,  (xX+Dy"+y"'=(x+1). 216. xy"-y =x°.
21.7. X’y +x%y' =1, 21.8. y"—2y'ctgx=sin®x. 219. y'+y =sinx.
' 2
2110, xy"+y=Inx. 2111 4Dy +2xy'=x. 2112, Y =%+%.
21.13. xy”’—2y”:—%. 21.14. y'— Xy =X, 21.15. y' =y +X.
4. .n 3.,/ " 2X ’ " i y,
21.16. Xy'+xy' =4. 21.17. y'+——Yy' =2X. 21.18. xy"=y'In=—.
X“+1 X
2119.  xy"+Vy" =+/x. 21.20. (1+x%)y"—2xy'=0. 2121, y'tgx—y =1.
m y” l "yeAX ’ 2,1 '
+ — = . = =
21.22. Y . wﬁg‘ 21.23. y"(e*+1)+y'=0. 21.24. x°y"+xy' =1.
14 " 1
21.25. xy”—y”+lzil 21.26. Xxy"+xy? -y =0. 21.27. Xy +y =—4.
X Jx
2128, 2xyy'—y2=1. 21.29. y'+ytgx=sin2x. 21.30. y'In X_yY 0.

2XC0S’ y




22.1.

22.3.

22.5.

22.17.

22.9.

22.11.

22.13.

22.15.

22.17.

22.19.

22.21.

22.23.

22.25.

22.217.

22.29.

22,

Pemuts 3a/1avy Komu IIpH 3aJaHHbIX HAYAJIbHBIX YCIIOBUAX.

"2

y"=y",
y"(0)=-1y'(0)=0,y(0) =1.
y"? =4y -1),

y(0)=0, y'(0)=2.

y'y* =1,

y(0)=1y'(0) =1.
yy'-y*=0,
y(0)=1y'(0)=2.

2y”? =(y-Dy",

y(0)=y'(0)=2.
1

y :W’
y(0)=y'(0) =0.
yrr: yr/\/y’

y(0)=1 y'(0)=2.

y(1-Iny)y"+(1+Iny) y" =0,
y(0)=y'(0)=1.
y” _ y/2 _ yr — O,
y(0)=0,y'(0)=1.
2yr2 — yy”’
y(0)=1y'(0)=2.
2yy" -y +1=0,
y(0)=2, y'(0) =1.
yrr+ y12 _1:0’
y(0) =0, y'(0) =0.
yn — (1+ y12)3/2’
y(0)=1, y'(0)=0.
e—y . yrr _ yr — O,

y(0)=0,y'(0) =1.
y"+50-siny-cos’y =0,
y(0)=0, y'(0) =5.

22.2.

22.4.

22.6.

22.8.

22.10.

22.12.

22.14.

22.16.

22.18.

22.20.

22.22.

22.24.

22.26.

22.28.

22.30.

2yyrr — yrZ’
y(-1)=4, y(-=1.
yyﬂ _ yr2 — y3’
y(0)=-0,5,y'(0) =0.
yyﬂ _ y12 — y2 In y’
y(0)=y'(0)=1.

yﬂ + yyr3 — 0'
y(0)=1y'(0)=2.
4y02 — y!2 _|_1’
y(0)=1 y'(0)=0.

yyﬂ _ zyyrln y — yr2’
y(0)=y'(0)=1.

y'A+y)=y?+Y,
y(0)=y'(0)=2.
2
y ——my :
y(0)=0,y'(0) =1.
y"+yy"' -5y =0,
y(0)=0, y'(0)=1.
y'=y~,
y(0) =1, y'(0) =0.
y"”—y'=0,
y(0)=2/3, y'(0) =1.
2yy"—y" =0,
y(0)=1,y'(0) =1.
y" —2sin®y-cosy =0,
y1)="y®=1
y-y'=2-y-y-Iny=y?
y(0)=1,y'(0)=1.
y'=-yy"®,
y(0) =1, y'(0) =2.



23.  Pemuts 3amauy Komu npu 3a1aHHBIX HA4aJdbHBIX YCIOBHUSAX.
23.1. y" +10y"+9y =0, y(0)=1, y'(0) =3, y"(0) =-9, y"(0) =-27.
23.2. yV +5y"+4y=0, y(0)=1 y'(0) =4, y"(0)=-1, y"(0)=-16.
233. y"-y"-y'+y=0, y(0)=-1 y'(0)=0, y"(0) =1.
23.4. y"+2y"+y =0, y(0)=1 y'(0)=2, y"(0)=-3.
235. y' -6y" +9y"=0, y(0)=y'(0)=y"(0)=y"(0) =0, y" (0) =27.
23.6. y"+2y"+9y' +18y =0, y(0)=1, y'(0)=-3, y"(0)=-9.
23.7. y"+y"—4y'—4y =0, y(0)=0, y'(0)=0, y"(0) =12.
23.8. y"¥ —-16y=0, y(0)=0, y'(0)=0, y"(0) =0, y"(0) =-8.
239. y" -y=0, y(0)=y'(0)=y"(0)=0, y"(0) =-4.
23.10. yV —2y"+y"=0, y(0)=y'(0)=0, y"(0) =1, y"(0)=2.
23.11. y"—y"+4y' -4y =0, y(0)=-1, y'(0)=0, y"(0)=-6.
23.12. y"-3y"+3y'—y=0, y(0)=0, y'(0)=0, y"(0)=4.
23.13. y"—y"+y —y=0, y(0)=0, y'(0)=1, y"(0)=0.
23.14. yV —10y"+9y =0, y(0)=0, y'(0) =0, y"(0)=-8, y"(0) =24.
23.15. yV —5y"+4y =0, y(0)=-2, y'(0)=1, y"(0)=2, y"(0)=0.
23.16. y"-13y"+12y'=0, y(0)=0, y'(0) =1, y"(0) =133.
23.17. y"+9y'=0, y(0)=0, y'(0) =9, y"(0) =-18.
23.18. y"-2y"+9y'-18y =0, y(0)=-2.5, y'(0) =0, y"(0)=0.
23.19. y"+3y"+3y'+y=0, y(0)=-1, y'(0)=0, y"(0)=1.
23.20. y"+3y"+2y' =0, y(0)=0, y'(0)=0, y"(0) =2
23.21. y"-5y"+8y'—4y =0, y(0)=1, y'(0)=-1, y"(0)=0.
23.22.y" +y"=0, y(0)=0, y'(0)=1, y"(0)=-1.
23.23. y"+y"-5y"+3y =0, y(0)=0, y'(0) =1, y"(0) =-14.
23.24. yV +2y"—2y'—y=0, y(0)=0, y'(0)=0, y"(0)=0, y"(0)=8.
23.25. y"—y'=0, y(0)=0, y'(0)=2, y"(0)=4.
23.26. y"+y'=0, y(0)=0, y'(0) =1, y"(0) =1.
23.27. y"—-4y' =0, y(0)=0, y'(0)=2, y"(0)=4.
23.28. y"—y"=0, y(0)=0, y'(0)=0, y"(0) =-1.
23.29. y¥ —9y" =0, y(0)=1, y'(0)=-1, y"(0)=0, y"(0)=0, y"¥(0)=0.
23.30. y"-7y"+6y' =0, y(0)=y'(0)=0, y"(0)=30.
24.  Haiigure oOmiee pemenue ypapHeHus. Permuts 3anauy Komm npu
3aJIaHHBIX HAYaJIbHBIX YCIIOBUAX.

24.1.  y"'-2y'+y=6xe". 24.2. y"+2y' +5y=17sin2x.
24.3.  y"—2y' +10y=37cos3x. 24.4. y'—y=—4C0sX+ 2sinx.
244 y'—y'—6y=9cosx—sinx. 246. Yy -y +y=-13sin2x.

24.7. y'+8y +25y=18¢"". 24.8.  2y"+7Yy' +3y=222sin3x.



24.9.

24.11.
24.13.
24.15.
24.17.
24.19.
24.21.
24.23.
24.25.
24.27.
24.29.

25.1.

25.3.

25.5.

25.7.

25.9.

25.11.

25.13.

25.15.

25.17.

25.19.

6y” . yr —y= 3e2x.

y' +2y +37y =37x* —33x + 74.

y" +6Yy' +5y=25x*—2.
y" —4y'+ 29y =104sin5x.
y" =5y +4y =4x%e*,

Yy’ +9y =9x* +12x* - 27.
y" =6y’ +13y =—3c0s 2X.
y" +y=2c0s5x + 3sin5x.
y” —y" =12x* + 6X.
y"+y=2c0s3x —3sin3x.

"

y'+2y -3y =x%".

24.10.
24.12.
24.14.
24.16.
24.18.
24.20.
24.22.
24.24.

24.26.
24.28.
24.30.

y"+y=4xe".

y" —4y' +5y = (3sin X + cos x)e .
y'+y' +y=6e".

y" +16y =8c0s4x.

y" =12y + 40y = 2e®,

y"+4y' =e*(12cos2x +sin 2X).
y" =3y +2y =5sin2x.

y" —4y' + 4y =e*sin5x.

y"+ 2y +5y =—Cosx.

y" -8y’ =16+ 48x* —128x°.
y"—9y'+18y = 26c0s x —8sin x.

Pemuts 3aaqy Komm IIPpH 3aJaHHBIX Ha4aJIbHBIX YCJIOBUAX.

y" +y' =2XC0SX,
y(0) =1, y'(0) =0.

ym_ y,:6—3X2,
y(0)=y'(0)=y"(0) =1.
y' -2y +5y=e,

y(0)=0,y'(0) =4.

y' =6y +9y=9x* —12x +2,
y(0)=1,y'(0)=3.

y' +4y' +5y =5x* —32x +5,
y(0) =y'(0) =0.

yﬂ + y! — 2XZeX’

y(0) =5, y'(0)=0,5.

y" +9y = cos3X,

y(0) =1, y'(0)=0.

V' +y =2X+ X,

y(0) =4, y'(0)=-2.

y" +y"=sinx,

y(0) =y'(0)=1,y"(0) = 0.
y"+Yy' —2y=cosx—3sinx,
y(0) =1, y'(0) = 2.

25.2.

25.4.

25.6.

25.8.

25.10.

25.12.

25.14.

25.16.

25.18.

25.20.

y' =y =2(1-x),
y(0)=y'(0) =1.
y"-4y'+5y =xe™,
y(0)=-1, y'(0) =0.

y' -4y +4y=e”,

y(0)=0, y'(0) =8.

y" =10y’ + 25y = (2x —1)e**,
y(0) =1,y'(0) =6.

y" +9y =15sin 2x,
y(0)=-7, y'(0) =0.
y"+3y'+2y =1+ X+ X’
y(0) =0, y'(0) =1.
y'+2y'+y=cosx,
y(0)=y'(0)=0.

y' -9y =e",

y(0) =y'(0) =0.
y'=2y"+y =4,

y(0)=1, y'(0) =2,y"(0) = -2.
4y"-4y'+y=e”,
y(0)=-2, y'(0)=0.



25.21.

25.23.

25.25.

25.217.

25.29.

26.

26.1.

26.3.

26.5.

26.7.

26.9.

26.11.

26.13.

y' =2y =e*(x* + x-3),
y(0)=2,y'(0)=2.

y" =10y’ + 25y =(X* +8x)e”,

y(0)=1y'(0)=0.

y"+9y =36e>,
y(0)=2,y'(0) =6.
y'—5y'+6y=(12x-7)e %,
y(0) =y'(0)=0.

y"—3y'+ 2y =5sin 2x,
y(0)=3/4,y'(0)=-1/2.

25.22.

25.24.

25.26.

25.28.

25.30.

y" -8y +16y =(2x-3)e*,
y(0) =y'(0) =0.

Y +4y =4e",

y(0)=y'(0) =0.
y"—8y'+16y =(x+6)e",
y(0)=0,y'(0) =1.

y' =2y +y=16¢e",
y(0)=1,y'(0)=2.

y' —4y' =6x" +1,
y(0)=2,y'(0) =3.

Pemutn 3aavy Komu IIPpH 3a/JaHHBIX HAYaJIbHBIX YCIIOBUSAX.

" 1
y'+y=——,
COSX

y(0) =1, y'(0)=0.
" 1
y + y =
SIN X
y(7/2) =1, y'(n/2)=n/2.
y"+y = 2ctgx,

T 1 7Ty
Y(E) =1y (E) =2.
(2+¢€*)’
y(0)=y'(0)=0.

4de
2+e

y(0)=0, y'(0)=0.

y'+4y =

y'+3y' +2y=

-2X

y'+6Yy +8y=

2x !

sin2x’
y(z/4) =2,y (n/4) =7

y"+0,25-y=0,25-ctg(0,5- x),

y(r)=2, y'(7r)=0,5.

26.2.

26.4.

26.6.

26.8.

26.10.

26.12.

26.14.

X

"3y’ +2y= :
yosyrey L+e™)

y(0) =y'(0) =0.

"_3y' 42 S
T

y(0)=1+2In2, y'(0) =3In2.

y"+4y:~ ’
Nos2Xx

y(0)=2, y'(0) =0.

y'+9y =

fios3x '
y(0)=1, y'(0)=0.

16
sindx’
y(7/8) =3, y'(#/8)=2x.

yr!_3y1+2y:

y'+16y =

(2+e7)’

y(0)=1+3In3, y'(0) =5In3.
" r_ e—X

oY e Te

y(0)=1In27,y'(0)=In9-1.




26.15.

26.17.

26.109.

26.21.

26.23.

26.25.

26.27.

26.29.

y -y S

y(0) =1, y'(0) =2.
y'+9y =

sin3x’
y(7/6) =4,y'(x/6) =3r/2.

y' -6y’ +8y=

2+
y(0)=1+3In3, y'(0)=10In3.

y" + 4y =8ctg2x,
y(z/4)=5, y'(z/4)=4.

2

yrr+7z_2y: : ’
SIN X
VY2 =1y Y2 = 7*/2.
oty 1
2 - 1
a 7 cosx
T

y(0)=2, y'(0) =0.
4e%"
" 6 ' + 8 =
y y ey 2+e
y(0)=y'(0) =0.
ge3x
1+’

y' -9y +18y =

y(0)=y'(0) =0.

26.16.

26.18.

26.20.

26.22.

26.24.

26.26.

26.28.

26.30.

y" +y =4ctgx,
y(z/2) =4, y'(x/2) =4.

y(0)=3, y'(0) =0.

2

y”+7z_2y: ’
COS X

y(0)=3, y'(0)=0.

ge3X
1+
y(0)=In4,y'(0)=3-In8.

y” + 3y! —

y"' -6y’ +8y=

1+
y(0)=1+2In2, y'(0)=6In2.

y" + 4y = 4ctg2x,
y(/4) =3,y (x/4) =2.

y"+y =—ctg’x,
y(7/2)=2,y'(x/2)=0.

y'+y=1g’x,
y(0)=-2, y'(0)=0.



27.1.

27.4.

217.7.

27.10.

27.13.

27.16.

27.19.

217.22.

27.25.

27.28.

Haiitu o61uee penieHne cucTeMbl OAHOPOIHBIX THHEHHBIX
nuddepeHIManbHbIX YPaBHEHUN ¢ MTOCTOSHHBIMU KO3 QHUITMEHTaMH IBYMS CITIOCOOaMU:
a) METOJIOM HCKJIIOUEHUS; 0) UCTIOIb3YS XapaKTEepUCTUUECKOE YpaBHEHUE MaTPHUIIbI

YKa3aHHOU CUCTEMBI.

X=5x+2Y,
y =4x+3y.

27.2.

27.5.

27.11.

27.14.

27.17.

27.20.

217.23.

217.26.

27.29.

X=4x-12y,
y=x-4y.

Xx=10x+11y,
y=4x+3y.

27.9.

27.12.

27.15.

27.18.

27.21.

27.24.

27.21.

27.30.



28.1

28.2

28.3

28.4

28.5

28.6

28.7

28.8

28.9

28.10

28.11

28.12

28.13

28.14

28.15

28.16

28.
a)

PA3JIET 4

1
(p*-1)?*’
p .
(p?+1)*
4
(p*—4)*
p |
(p*+4)*
1
(p°-9)°"
p .
(p*+9)*
9 |
(p*—25)*'
9 .
(p* +25)*'
6
(p*-36)"
10p |
(p* +36)*’
4
(p* —49)*’
12p
(p*+49)*
13
(p* —64)*’
P .
(p* +64)*’
15

(p? —100)%

16p

(P2 +100)"

0)

0)

0)

0)

0)

0)

0)

6)

0)

0)

6)

0)

0)

6)

0)

6)

OIIEPAIIMOHHOE NCUYHUCIJIIEHUE

p-1 .
p’(p®+1)’
p+2 |
p’(p*-1)’
p-3
p’(p°+4)’
p+4
p’(p*—4)’
p-5 |
p’(p°+9)’
p+6 |
p’(p*-9)’
p—7

p’(p*+25)°

p+8

p’(p?-25)°

p-9

pz(p2+36);

p+10

pz(p2—36);

p-11

pz(p2+49);

p+12

pz(p2—49);

p-13

p’(p*+64)°

p+14

p’(p?—64)°

p-15

p?(p® +100)°

p+16

p®(p?-100)

B)

Haiitu pyHKIMIO-OpUrHHANT 110 3aJaHHOMY U300paXKeHHUIO.

e—p
(p-D-(p*+2p+2)

e?P
(p+2)-(p*-2p+2)

e3P
(p-3)-(p*+4p+5)

e*P

(p+4)-(p*-4p+5)

e P

(p—5)-(p°+2p+10)
g®P
(p+6)-(p°-2p+10)
e’P
(p=7)-(p*+4p+13)
etP
(p+8)-(p?—4p+13)
g P
(p—9)-(p*+6p+13)

10
ep

(p+10)-(p*-6p+13)

-11
e p

(p—11)-(p?+8p+25)

12
ep

(p+12)-(p?*-8p+25)

-13
e p

(p-13)-(p?>+8p+20)

14
ep

(p+14)-(p?*-8p+20)

-15
e p

(p—15)-(p*+10p+146)

16
ep

(p+16)-(p>-10p+146)



17 _
28.17 a) m,
18p .
28.18 a) m,
19 _
28.19 a) m,
20p
28.20 a) m,
21 _
28.21 a) m,
22p
28.22 a) m,
23 _
28.23 a) W,
24p |
28.24 a) m,
25 _
28.25 a) m,
26p .
28.26 a) m,
27 _
28.27 a) m,
28p |
28.28 a) m,
29 _
28.29 a) m,
30p |
28.30 a) m,

0)

p—-17

p*(p® +121)°
p+18

p*(p?-121)°
p-19

p*(p® +144)
p+20

p*(p? —144)°
p—-21

p*(p® +169)
p+22

p*(p? —169)°
p-23

p*(p® +196)
p+24

p*(p?—196)°
p—25

p*(p®+225)°
p+26

p*(p®-225)°
p—27

p*(p® +256)°
p+28

p*(p? —256)°
p—29

p*(p® +289)
p+30

p*(p*—289)

B)

-19
e p

(p—10)-(p*+12p+40)

18
ep

(p+18)-(p*—12p+40)

-19
e p

(p-19)-(p* +4p+29)

20
ep

(p+20)-(p?>-4p+29)

-21
e p

(p—21)-(p?+12p+40)

22
ep

(p+22)-(p*-12p +40)

-23
e p

(p-23)-(p?+14p+53)°

24
ep

(p+24)-(p?—14p+53)

-25
e p

(p—25)-(p*>+2p+65)

26
ep

(p+26)-(p*—2p+65)

—27
e p

(p—27)-(p?>+4p+85)

28
ep

(p+28)-(p>—4p+85)

—29
e p

(p—29)-(p*+2p+229)

30
ep

(p+30)-(p>—2p+229)

29. Meroaamu oneparoHHOTO UCUUCIEHUS PEINTh 3aaady Ko st
3aiaHHorO AU depeHnaILHOTO YPaBHEHHUS.

29.1 X"+ x —2x=2sint —3cost, 29.2
x(0) =2, x'(0) =1.

29.3 X"+4x +5x=ch2t, 29.4
x(0) =2, X'(0) =3.

295 X"-5x"+6x=2sin3t +cos3t, 29.6

x(0) =3, X'(0) = 4.

X"+ X =sh2t,

x(0) =1, x'(0) =2.
X"—=x'—2x=3sin2t —2cos 2t,
x(0) =3, x'(0) =2.

X" +4x =ch2t,

x(0) =4, x'(0) =3.



29.7

29.9

29.11

29.13

29.15

29.17

29.19

29.21

29.23

29.25

29.27

29.29

30.

X" —4x" +5x = ch3t,

x(0) =4, x'(0) =5.

X" +4x —5x = 2sin5t — 3cos5t,
x(0) =5, x'(0) = 6.

X"+ 2X + 2x =ch4t,

x(0) =6, x'(0) =7.

X"+ 6X +8x=7sin7t +7cos7t,
x(0) =7, x'(0) =8.

X" —2x"+2x =chbt,

x(0) =8, x'(0) =9.

X" —6X" +5x=sin9t + 4cos9t,
x(0) =3, x'(0) =1.

X" +6X +13x = chét,

x(0)=2, x'(0)=0.

X" —8x'+ 7x =4sin5t + 3cos5t,
x(0) =4, x'(0) =5.

X" —6x"+13x =chTt,

x(0) =2, X'(0) =4.

X" —8x'+15x = 2sint — 3cost,
x(0) =3, x'(0) =5.

X"+ 2X +17x = ch8t,

x(0) =1, X'(0) =2.

X" +6X +9x =3sin3t + 3cos3t,
x(0) =3, x'(0) =3.

29.8

29.10

29.12

29.14

29.16

29.18

29.20

29.22

29.24

29.26

29.28

29.30

X" +5x"+6X =sin4t — cos4t,
x(0) =5, x'(0) = 4.

X" +9x =sh4t,

x(0) =6, x'(0) =5.

X" —6X"+8x =6sin6t —6Cc0s6t,
x(0)=7, x'(0) =6.

X" +16x = chbt,

x(0) =8, x'(0) =7.

X"+ 7x —8x=2sin8t — cos8t,
x(0)=9, x'(0) =8.

X" + 25X = shét,

x(0) =1, x'(0) =3.

X"+ 6X" +5x =-5sin 2t + 3cos 2t,
x(0) =3, x'(0) =4.

X" +36x = 3ch7t,
x(0)=2,x'(0)=7.

X" +8x"+ 7x =6sin5t —6¢osb5t,
x(0) =5, x'(0) =5.

X"+ 49x = sh8t,
x(0)=7,x'(0)=-7.

X" +8x"+15x =sint —cost,
x(0) =-3, x'(0) =-5.

X"+ 64x =chot,

x(0) =-8, x'(0) =8.

Merogamu onepaliOHHOTO UCUYUCIICHUSI HAUTHU PELICHUE

muddepeHnnanTsHOTO YPaBHEHHUSI, YAOBIETBOPSIONIEE 3a/IaHHBIM HAYaJIbHBIM YCIIOBUSM
x(0)=0, x'(0)=0.

30.1

30.3

30.5

30.7

4

e? e 42
—xX' = e_t
1+e™

X”—X:

14

X

1

X"+4x' +4x=——.

t t)\2
(¢ +2te')
) 2¢'

X"'—X=
l1+e

2t "

30.2

30.4

30.6

30.8

X" +2x' +x=

te' +e'’

X"+2X = —
e +e?t 42

x”+2x’+x:ﬁ.
e +te



4e'
et e 42

309 x"-2X'+x=
1

x”+x’:f.
2+ =cht
2

30.11

8e2t
+e 42

30.13 X"—4x' +4x=

e4t

_ sh3t
~ch?3t’
1
ch®2t’

30.15 x"-9x

30.17 X"—4x=

3019 X" —10X + 25X = —

1+t
30.21 x"—9x=th?3t.
e—2t
3023 X” + X( = —42
Q+e™)
30.25 x"—16x =th%4t.
X” Xl 1
3027 X'~ X=—"—3
(1+ e‘t)2
30.29 x"—25x= 1
' ch?5t’

5t

30.10

30.12

30.14

30.16

30.18

30.20

30.22

30.24

30.26

30.28

30.30

X" =2x'"+x=

et (L+t)

B 1
1+ch2t

-3t

(t+3)*

X" —4x

X" +6x +9x =

X" —9x =th3t.

262t

et 41

t
X” _ 14 — e
2e ' +1
-2t

ch?2t’

X"—4x =

X"+4X" +4x =

X” _ 2Xl —

31. Metogamu OnepalOHHOTO UCYUCIICHUS PEIIUTh CUCTEMY
g depeHuranbHbIX ypaBHEHUHN IPH 33JJaHHBIX HAYAJIbHBIX YCIOBHSX.

3L (x=2x+y+¢e,
y' =5x -2y +2¢';
X(0) =1, y(0) =—4.

313 (x'=4x-3y+2e",
y' =—x+2y-5e;

31.2

31.4

X' =3x+7y+e”,
y'=x-3y+2e*;
x(0) =-2, y(0) =3.

y'=x+3y—e";

{x’—x—y+8e‘“,



315 (X =—4x+3y+8e", 316 [x=x+4y-6e",
y' =3x+4y+2e%, y'=2x-y+4e*;
x(0)=3, y(0) =-1. x(0)=-1, y(0) =-2.

317 (x=2x—4y+2e™, 318 [x' =3x+2y+8e",
y'=—x+5y-5e"; y =x+2y-e*;
x(0)=4,y(0)=-1. x(0) =3, y(0) =8.

39 [x'=-5x-3y+e”, 3110 [x' =6x—11y+e™,
y' =3x+5y +2e”; y' =x—6y+2e"";
x(0)=4,y(0)=-2. x(0) =—4, y(0) =-5.

3111 (x' =4x—3y+3e™, 3112 (x'=—2y+8e™,
y' =x+4e™ y' =x+3y-e?;
x(0)=2, y(0)=-9. x(0)=6, y(0) =-1.

3113 (x'=—7x+4y+8e™, 3114 [y =8x+5y—6e™,
y =8x+7y+2e; y' =-3x—8y+4e™;
x(0)=2, y(0)=-5. x(0) =-3, y(0) = 4.

3115 [x' =3x-2y+2e™, 3116 [x =2x-2y+6e™,
y' =-2X+6y—2e™; y =2x+7y—-3e;
x(0)=6, y(0)=-3. x(0)=-2, y(0)=-3.

3L17 (X' =-9x+19y+2e™, 3118 (x'=10x-16y+e™,
y'=x+9y+e”; y'=4x-10y +2e™;
x(0)=2, y(0)=-3. x(0) =-5, y(0) =5.

3119 (x'=3x—5y+7e™, 3120 (x'=4x-2y+8e™,
y=—Xx+7y—e™; y' =—6Xx+5y—3e;

x(0) =1, y(0) =-5. x(0) =5, y(0) =10.



31.21

31.23

31.25

31.27

31.29

12t

X' =-11x+7y + 8¢,
y' = 3x+11y+2e

X(0)=-3, y(0) =~

11t

X' =6x—-3y+2e™,
y'=—-Xx+4y—-5e"

l3t

y'=23x+13y + 2e

{x’ =-13x -3y +e'*,

13t

X' =7x-3y+2e™,
y' =4x+3e”
M®=me=—

X' =-16x-12y +e™
y' =-12x+16y +e ™

x(0)=-1, y(0) =1.

31.22

31.24

31.26

31.28

31.30

X' =12x+ 4y —6e'",
y' =11x —12y + 4e™;
x(0) =1, y(0) =2.

X' =5x -3y +6e ™,
y' =-5x+7y—e™*
x(0)=1, y(0) =-7.

{%:14x+29y+em

y' =x-14y + 2e**";
X' =-2y+8",
y'=-3x+5y—e™

x(0)=2,y(0)=-2

X' =17x-11y +e™
y' =3x-17y + e
x(0)=-1, y(0) =-2.
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