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HPEAUCJIOBUE

Hacrosiiee yue6HOe mocoOue COOTBETCTBYET IporpamMme TUCHUIUIMHBL «Ma-
TEMATHKa» BBICIIMX YYEOHBIX 3aBEICHUA U COAECPKUT TUIOBBIE PACUETHBIC 3a/IaHUSA
no pazmenaMm: «/luddepenunansHoe ucuucieHne (QYHKIIUU OJHOM MEPEMEHHOM,
«HeonpeneneHHslii 1 oNpeAeIeHHbIM UHTErpan, «OyHKIIMM HECKOJIBKUX MEPEMEH-
HBIX», «JIuddepenmanbupie ypaBHEHUSIN Y.

Yacte 1 «duddepennmansaoe ucuucieHne (GyHKIUH OJHOM TEPEMEHHOM»
conepxkuT 480 3amay, KOTOpbIE CrPyNIMPOBaHbl B MIECTHAALATH pa3AenoB. YacTs 2
«HeonpeneneHHbl U ONPENEIIEHHBIA UHTETpam» coaepkuT 450 3amad, crpynnupo-
BaHBIX B MATHAALATH pa3nesioB. HacTe 3 «DyHKIIMU HECKOIBKHX MEPEMEHHBIX» CO-
nepxkut 240 3amay, crpynnupoBaHbIX B BoceMb paszzaenioB. Yacts 4 «luddepenuu-
albHbIE ypaHeHus» cojepkuT 570 3amay, crpynnupoBaHbIX B JIEBATHAALUATH pa3fie-
noB. Kaxnpii paznen conepkut 30 3a1a4 B OCHOBHOM CPEHErO YPOBHS CIIOXKHOCTH
JUIsl KOMIUIEKTOBAHHUSI BOIIPOCOB TUIIOBOT'O PACYETHOTO 3a/IaHMUS.

[Tocobue npenHa3HaueHO JUIsl MHAMBUAYAIbHBIX JOMAIIHUX 3a/laHUN MEPBOTO
Kypca OakajgaBpOB OYHON M 3a04HOM (POpMBI OOyuUEHHs HANpPaBICHUS MOArOTOBKH
«MeHemKMEHT», OCYUIECTBIISIONMX HM3yYeHHe IUCUUIUIMHBL «Martemartukay. Ilpe-
IIOZIaBaTEJId MOTYT MCIIOJIb30BaTh €ro TAKXKE I COCTABJICHHWS BAPUAHTOB ayJIHUTOP-

HBIX KOHTPOJIbHBIX pa0dOT, TPOBEICHUS 3a4ETOB U SK3aMEHOB.



YACTD 1. JUPPEPEHIIUAJIBHOE UCUUCJIEHUE ®YHKIINH
OJHOM NEPEMEHHOU

3aganmue 1

CocTaBUTh ypaBHEHHE HOpPMAJIM M ypaBHEHHUE KacaTelIbHOM K JIAaHHOW KpPUBOU B TOY-

Ke ¢ abcuuccont X, .

1.y:(4x—x2)/4, X, = 2. 2. y=2x* +3x—-1, x,=-2.
3. y=x-x% x,=-L 4.y=x*+8Jx—-32, x,=4.
5.y=x+\/x_3, X, =1. 6.y=§/x_2—20, X, =—8.
1+\/§
7.y = X =4 8. y=8%x-70, x, =16.
N y %
9. y=2x"-3x+1 x,=1. 10.y=(x2—3x+6)/x2, X, =3.

11. y =x —3Yx, x, =64 12, y=(x3+2)/(x3—2), X, = 2.

_x*+6

13. y =2x* +3, =-1. 14. y = X =1.
y XO y X4+1 0
1
15. y=2Xx+—, X, =1
X
16. y=—2(x8+2)/(3(x4+1)), X, =1.
x> +1 X +9
17. y = . X, =1. 18. y = , =1.
O Y15

19, y:3(§/§—2\/§), X, =1. 20. y=1/(3x+2), x,=2.

21, y:x/(x2+1), X, = —2. 22, y:(x2—3x+3)/3, X, = 3.
23. y=2x/(X* +1), X, =1. 24, y:—2(§/§+3\/§), X, =1.



C14+3x°

5y="7 %=1 26. y =14/x ~15¥x +2, x, =1.

+ X

27. y =34/x =X, X, =1. 28.y:(3x—2x3)/3, X, =1.

29. y=x2/10+3, x,=2. 30. y=(X*—2x-3)/4, x,=4.
3ananue 2

Haiitu muddepennuan dy .

1. y=xarcsin(]/x)+ln‘x+\/x27—1‘, x> 0.
2. y:tg(2arcc03x/1—7), X > 0.

3. y:M—In‘x+M‘.

4. y:xzarctg\/xz—l—\/xz—l.

5. y= arccos(l/x/1+ 2% ) x> 0.

6. y=x|n‘x+\/x2+3‘—\/x2+3.

7. y =arctg(sh x)+(sh x)Inchx.

8. y=arccos((x2—1)/(x2»\/§)).
9. y=|n(cosZX+\/1+cos4x).
10. y:In(x+\/1+ xz)—\/1+ X° arctg X.

12. y=In (ex+ \/ezx—l) +arcsine”.



13. y = x/4—x* +aarcsin(x/2).
14. y =Intg(x/2) — x/sin x.

15. y = 2x+In|sin X+ 2cos x|.

16. y = /ctgx —/tg’ x/3.
X+x*+1

17. y=1In
y 2X

X+2

18. y=3 .
y X—2

x? -1
19. y = arctg .
X

1
x2 -1

20. y = In‘x2 —ﬂ—

21. y=arctg(tg§+lj.
22. y:In‘2x+2\/x2+x+l‘.
23. y:In‘cos\/;‘+\/§tg\/§.

24. y =e”(cos2x + 2sin 2x).

25. y =x(sinlnx—cosInx).

1
26. Yy =| X —-1—= |e*V*?,
g ( 2)

X
3.27. y=cosx-Intgx — Intgz.

28. y =3+ X%° —xln‘x+\/3+x2 .
29. y =+/x —(1+ x)arctg/x.




30

.y =xarctgx —Inv1+ x*.

3aganue 3

Boruucnuts npubamkeHHo ¢ ToMolbio tuddepenimana.

1.

2.

3.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

y=3x, x=17,76.
y=3x*+7x, x=1,012.
y:(x+x/5—x2 )/2 x =0,98.

y=3x, x=2754

y =arcsinx, x=0,08.
y=3x*+2x+5, x=0,97.
y=3%x, x=26,46.
y=vX*+x+3, x=197.
y=x", x=1021.
y=3x, x=121.
y=x", x=0,998.
y=3¢, x=103,
y=x° x=2,01.
y=3x, x=824.

y=X', x=1,996.
y=3x, x=7,64.
y=+/4x-1, x=2,56.
y=1 2 +x+1, x=1016.



19. y =3¥x, x=8,36.

20. y=1/\x, x=4,16.
21. y=x', x=2,002.

22. y=+/4x—3, x=1,78.
23. y=+/x%, x=0,98.
24. y =X, X=2,997.
25 y=3x2, x=1,03.
26. y=x", x=3,998.

27. y=+/1+x+sinx, x=0,01.

28. y=3/3x+cosx, x=0,01.

29. y = Q/Zx—sin(zx/z), x=1,02.

30. y=+Xx*+5, x=197.

3axanue 4

Haittu npownsBoHyIO.

2(3x3+4x2 —x—z)

(2x2 1)1+ 5*

y 1541+ X 4 3x°
3 y- x* —8x° . y:2x2—x—1
o2(x*-4) T 32+4x
(l+ xg)x/1+ x® x2
5.y= . 6.y = ——.
12x* 21— 3x*
(x*—6)y/(4+x°) (x2 -8)V/x* -8
7.y= - . 8. y= ) .
120x 6X



13. y

15.

17.

19.

21.

23.

25.

27. y

29. Yy

10. y =3

12,y =

14. y =

_ X°+8x°-128

J8-—x*

1
18. y =(1—x2)5‘/x3 .

x-1
(x2 +5) X245
1-/x
1+\/§'
Ix®+x+1

X+1

16. y

20. y =

22. y=2

24. y =3

X+7
26. y =

X242

o21-x*

3x+\/§
»\/x2+2'

28. y =

30.y =

B X° +2X47



3aganue 5

Haiitu nponssoany1o.
1. y=X-— In(2+ex+ 2e”* + eX+1).

2. y=e"(2-sin2x—cos2x)/8.

1 e—3
3. —
Y= 2
1, 1+2°
4.y = In .
In4g 1-2%

e*+1-1
5 y=2ve'+1+In——
Nh +1+1

6. y—% (arctge” )3

7.y = %In(e2X +1)— 2arctge”.

18e** + 27¢* +11

8. y=Inle*+1)+
y=in(et )y 6(c* +1)
2(\/2X —1—arctg+/2* —1)
9. y= .
In2

10, y =2(x—=2)\1+e" —2In vite -1

Vi+e* +1
e™ (asin ,Bx ,Bcos,Bx)

HY= a’ + f?
12y - “X(ﬁsmﬁx acos,Bx)
a’ + f?

10



13.

14.

15.

16.

17.

18.

19.

20. y

21.

22.

23.

24.

25.

26.

y=e® 1 N acos 2bx + 2bsin 2bx
2a 2(a® +4b?)

y =X+ ~In(1+e*).

1+¢€”
y= x—3|n[(1+ e*)V1+e" J —3arctge””.

8

1+e¥*

y = |n(‘5‘X ++/e” —1)+arcsin e,
y=X—e "arcsine* — In(1+ J1-e* )

y=x-In(1+e*)-2e " arctge*” - (arctg ex/z)z.

y =X+

x3

e
1+ %3

y= L arctg emx.\/g
m+/ab b |

y =3 (3 - 28x+2).

Ji+e +e¥ —e* -1
Ji+e +e? —e* +1

sinx[ 1 j
y=e"| x———|.
COS X

X

y =%[(x2 —1)cosx+(x—1)zsin x].

y=1In

y =arctg(e* —e ™).

11



27, y =3 (%/x_S _53/x* +20x - 603/x% +120%/x —120).

3x

3shéx’

28. y=—
29. y =arcsine ™ —/1—e**,
1 —x2 4 2
30. y=——e"" (X" +2X"+2).
y=-2e"( )

3aganue 6

Haittu npownsBoHyto.

1 y=XIn(yx + Vx5 a) - VX7 a.
2.y = In(x+x/a2 +x2).
3. y:2\/§—4ln(2+\/§).

X2

4. y=1In :
1—ax*

5. yzln( x+\/m>.

a’ +x°

6. y=1In .
y a® —x?

7.y =In*(Xx+cosx).

8. y =In’(1+cosx).

9. y=In

1—

2
X2
10 y—Intg(£+§J
. 25 )

12



11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

1+2x

=In# :
y 1-2x
y =X+ n2= dr
I XENZ
. 2X+4
y =Insin :
X+1
y = log,, logstg x.

y =log, log,tg x.

y =X(cosInx+sinlnx)/2.

2X+3
y =Incos :

X+1
y =lgIn(ctg x).
y=log, :

1-x*

1
yzﬁln(\/ftgx+«/1+2tgzx).

y = Inarcsin/1—e**.

y = Inarccos/1—e**.

y = In(bx+»\/a2 +b*x? )
VX2 +1+x42

y=In :
X2 +1-x2
y= In(arccosij
)
y = In(eX +/1+e* )

13



27'y=|n\/§—tg(x/2)
28. y=1In Inx :
sin(1/x)

29. y =Inlnsin(1+1/x).

30. y =InIn®In®x.

Haittu npownsBoHytO.

=2
1. yzsin\/§+lsm 3X.
3 COS6X
1 cos® 3x
2. y=cosin2 - =— :
3 sSIn6Xx
1 1sin?4x
3.y=tglg=—+— .
y gg3 4 cos8x
1 cos® 4x
4. y=ctg35-= .
Y J 8 sin8x

_ cossin5-sin’ 2x
2c0s4x

_ sincos3-cos” 2x

4sindx
_cosIn7-sin® 7x
7cosldx

2
8. y =cos(ctg2) _ L cos"8x

16 sin16x

1 sin?6x
9. y=ctg(cos2)+— .
y g( ) 6 cosl2x

3aganue 7

14



10.

11.

12.

13.

14, y =

15.

16.

17.

18.

19.

20.

21.

22.

2
_ st 2_icos 10x

20 sin20x

2) 10 cos20x

1 ( lj 1 sin®10x
yzgcos tg= |+— .

1 1 cos®12x
y=Insin———

2 24 sin24x

1 sin®5x
8sin(ctg3)+—=
y= ( J ) 5 cos10x

cos(ctg3)-cos®14x
28sin28x

cos(tg ;j-sin215x
15c0s30x

sin(tg ;j-coszmx
32sin32x

y:

y:

ctg(sinéj-sinzﬂx
17c0s34x
§fctg2 - cos?18x
365sin 36X
tg(In2)-sin*19x
19cos38x

y:

y:

y:

1 cos®20x
y=clg (COSS) N 4_0 sin40x

y= \/— sm 221x

21cos42x

y =cos(In13) _ 1 cos®22x

44 sind4x

15



1  sin®23x
23. y=Incos=+——.
3  23c0s46X

1 j_icosz 24X

24. y =ctg| sin— .
y g( 13 ) 48 sin48x

sin® 25x

25. y=sinln2+ ———.
25c0s50x

1 cos’® 26X
26. y = 3cos/2 —— .
y 52 sin52x

27.y::Zhg(cosz)-+—§!riEZX—.
27 cos54x
cos” 28x
56Sin56x
sin® 29x
29c0s58x

cos? 30x
60sin 60X

28. y=sin3tg2 —
29. y =cos’sin3+

30. y =sin®cos2 —

3axanue 8

Haittu npownsBoHyto.

tg X —ctgx
1. y =arctg——=—=—,
y g NG
2. y=arcsin\/;_2.
J5x
3. y= X =X +§arcsin 2x-1
V1+ x> -1
4.y =arctg———.
X

16



2

Ixi 416
6 y—\/zarctg 1
. 3 T

7 y——InX—_l—larctgx
T4 x+1 '

8.y =%(x—4) 8x — x> -7 —9arccos,/XT_1.

(1+x)arctga/x 1
= : + .
X 3x/x

3 2
X 24X
10. y = —3 arccos X —

5. y = arccos

1— X2,

11. y = 1 +1+Xarctg\/§.

2Jx  2x

12. y 3+X«/ 2—X +3arccos\/7
4+ x* X 4

13. y=———arctg—+—.
X 2 X

14. y =arcsin, /i + arctg Jx.
X+1
15 y—é i_l_arccosx
AL F% 2x%

\/; 6+ X

16. y = 6arcsin7 - X(4—x).

17.y :XT_S»\/GX—X2 —8 +arcsin, /%—1.

17



18. y

19. y

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

(1+ x)arctg\/;—-\/;
- .
B 21— x arcsin/x N 2
X Ix
y= X0 Jox—4—x +%arcsin,/XT_l.

4

x? +1

x> +4

5
y:arctgx+gln

y = arcsin—X—2 _.

(x-1)v2

y =+/1-x* —xarcsiny/1-x?.
X

y = \/§+%arctg\/§+§arct97x.

Ji-x
1-x

y=(2x° +6x+5)arctgx—+1—x.
X+ 2

y = arctg

X ) 1
= = arcsin2x+=In(1-4x?).
y SIn(1-4x’)

21— 4x%°
-1 x° _\/§X
o

y=(2x2 —x+1jarctg —
2 xv3 243

y=(x+2\/§+ Z)arctg fﬁz ~Jx.

y =~1+2x-x’ arcsinﬂ—ﬁln(br X).

1+ X

18



3aganue 9

Haiitu nponssoany1o.

2

1/, > X .2

1. y=—(x*+8)Vx*—4 + —arcsin=, x>0.
y 24( ) 16 X
4x+1 1 4x+1

T16x 8x43 N2 2
3. y:2x—ln(1+\/1—e4x)—e‘zxarcsin(ezx).

4.y =~/9%’ —12x+5arctg(3x—2) - In(3x—2+ JOx? —12x+5).

2 1++/2x — x>

5.y =——2X=X* +1In
x—1 x—1

x> .3 1,, >
6. y=—arcsin—+—(x*+18)vYx*-9, x>0.
y 81 X 81( )
3X — 1 1 3x-1

7. .
Y= J’ J2 T3 3¢ —2x+1
8. y=3x—|n(l+x/1—eﬁx)—e‘”arcsin(e”).

9. y= In(4x—1+ J16X2 —8x + 2)—\/16x2 —8x + 2arctg(4x—1).

arctg ——

2
10.y=|n1+2 x=x . 4 V—x—x.
2X+1 2x+1

11.
y:(2x+3)4-arcsin +g(4x2+12x+11) X*+3x+2, 2x+3>0.
2Xx+3 3
12y = X+2 N 1 actgx+2
T XP+4x+6 2 J2

13. y=5x—In (1+ V1-e™ ) —e>*arcsin (e‘r’X )

19



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

21.

y =/x2 —8x+17 arctg(x—4)—|n(x—4+\/x2 —8x+17).

_ _ 2
y:|n1+J 3+ax-x' 2 o
2—X 2—X
y:(3x2—4x+2)\/9x2—12x+3+(3x—2)4arcsin 1 , 3x—-2>0.
3x—2
Y= arctg Xt X1
J2 J2 X3 =2x+3

y=In (e5x+ \/elox—l) +arcsin(e ™).

y =In(2x=3+/4x" ~12x+10) ~/4x* ~12x+10arctg (2x—3)

2
y:|n1+J3 M-x' 2 e
—X—-2 X+ 2
2 4 ) 1
= Z(4x® —4x+3)VX? = x +(2x—1)" arcsin . 2x—-1>0.

y 3( ) ( ) 2X—1

2x -1 1 2x -1
y arctg ———

= +
Ax* —4x+3 2

y = arcsin(e‘4x)+ In(e4x+ \/eSX—l).
y= In(5x+ \25x%° +1)— \25%? +1arctg5x.

2
2 \/—3+12x—9x2+ln1+\/ 3+12x-9x .
3X—2 3X—2

y:

y = (3x+1)4 arcsin

+(3x2 +2x+1) 9x®+6X, 3X+1>0.
3X+1

1 2x+1+ 2X+1
J2 4xP+4x+3

20



28. y = In(e3X+ \/e6x—1)+arcsin(e‘3x).
29. y =+49x* +1arctg7x — In(7x+»\/49x2 +1).

, 2
30. y=1\/1—4x2 +In1+ 1+4x .
X

2X

31. y =arcsin(e ) +In (e2X+ \/e“x—l).

3aganue 10

Haiiti npou3BoaHyo Y, .

|

[ 3t241
X=—",
3t?

3
— +t

y =sin t
| 3

rx = In(t+x/t2 +1),
ly=tJt? +1.

(x=ctg(2et),
8. 1

X =+1-12,
y =tg/1+t.

4_{

x = arcsin(sint),

y = arccos(cost).

rx:»\/2t—t2,

|y =arcsin(t-1).

(x =In(ctgt),
1

5"

y:

\y:In(tget).

x = arctge’?,

ly=+e'+1.

10.

21

cos“t

/l—t
N—0
t

1-t2,

S

X =

)
+

y



10. <

Xx=1In ,
1—-t*

2

y = arcsin—.

15.13.

15.15. <

15.17. <

19. <

21. <

23. <

L 1+t

x:arcsin(x/l—t2 )

y = (arccost)”.

x=(1+coszt)2,

= cost
sin?t’

1
X = arccosf,

X = arcsin \/f

y =+y1+4kt.
(x:tx/t2+l,

rx:ln(l—tz),

|y =arcsiny/1-t°.

y=+t’ -1+ arcsin%.

22. <

24. <

X =+/1-1?,
12. < t
y:
| 1—t?
( t
X = =,
14. 1-t
_|n1+x/1—t2
t .
1-t
X=In—,

16. < 1+t
y=+1-t°
_1

18 ) Int
L=t
y t
(x=(arcsint) ,
20. < t
y:
| 1-t?
X = arctgt,
y_ln\/1+t2
| t+1
X = arctg—-,

22

t-1
|y =arcsiny1-t*.



( 1-sint
x=|n,/ —
o5 ) 1+sint

y :%tg2t+ In cost.

\

X =+t —t* —arctg 1t;t
\y:\/_—\/l—tarcsin\/f.

) t?Int
x = Intgt, X= +Inv1-t?,
27. 4 1 28. 3 a
\y:sinzt' y= arcsint +Inv1-t>.
1-t°
_ sec?t
29. < X=€"
Ly =tgt-Incost +tgt —t.
N ; arcsint +Inv1—-t?,
30. - 1-t
y= t
\ 1-t?
3ananme 11

Haiitn npon3BOgHYIO yKa3aHHOTO MOPSIKA.

1. y:(2x2—7)ln(x—1), y' =2
2. y:(3—x2)ln2x, y" =2

3. y=xcosx*, y" =?

In(x-1
4. y:M’ y'” =7
x—1
5. yzlogix’ y||| :f?
X

23



6. y=(4x3+5)e2”1, y' =2
7. y=x’sin(5x—-3), y" =?
8.y=—>, y" =7

9. y=(2x+3)In°x, y"

10. y =(1+ X% Jarctgx, y" =

In x

1 y=—, y"' =2

X
12. y=(4x+3)-27%, y' =7
13. y=e"*sin(2+3x), y" =?
14 y= In(3+x), yi =2

3+ X
15. y =(2x* +1)cosx, Yy’ =?
16. y:(x2+ )In (x=3), y"¥ =2
17. y=(1-x— x) , Y'Y =2

1

18. y ==sin2x, y"
X

19. y=(x+7)In(x+4), y’' =?
20. y=(3x-7)-37, y"¥ =7

)1 _In(2x+5) W,
e oxes ) T

22. y=e¥%.sin2x, y"“ =

23 y=—, y" =7

24



24. y=xIn(1-3x), y" =?
25. y:(x2 +3x+1)e3x+2, y' =2
26. y=(5x—8)-27%, y" =?

27. y = Inf(x_—ZZ)’ y' =2

28. y=e7*-(cos2x—3sin2x), y" =?
2

29. y=(5x-1)In°x, y"

:Iogsx’ yV =2

X2

30. y

3amanue 12

[TocTpouTs rpaduku GyHKIUH C TOMOIIBIO TPOU3BOHOM MEPBOTO MOPSIIKA.

1.1,y =2x>—9x* +12x 9. 1.2. y=3x-x".

13, y=x*(x-2)". 1.4, y:(x3—9x2)/4+6x—9.
15 y=2-3x"-x 16. y=(x+1)° (x-1)".
17. y=2x"-3x"—4. 18. y=3x"-2-x%

19. y=(x-1)°(x=3)". 1.10. y:(x3+3x2)/4—5.
111. y =6x-8x". 112, y =16x*(x-1)".

1.13. y =2x° +3x* -b5. 1.14. y =2-12x" —8x°.
115, y = (2x+1)" (2x-1)’. 1.16. y =2%° +9x° +12x.
117. y=12x" -8x> -2, 1.18. y =(2x-1)° (2x-3)’.
119. y =27(x*~x*) /4-4. 1.20. y =x(12-x*) /8.
121, y = x*(x—4)’ /16. 1.22. y=27(x"+x*)/4-5,

25



1.23. y =(16-6x* —x°) /8. 124, y =—(x* - 4)’ 16.

1.25. y =16x° —36x° + 24x —9. 1.26. y =(6x" —x* ~16) /8.

127 y =—(x—2)°(x—6)’ /16. 128 y =16x° —12x* - 4.

1.29. y = (11+ 9x —3x° — xs)/8. 1.30. y = —(x+1)2 (x—3)2/16.
3aganue 13

Haiitn HanOosbiiee M HaMMeEHbITIee 3HaUeHNEe (YHKIMA Ha 3aIaHHBIX OTPE3Kax.

3.1. y:x2+E—16, 1 4].
X

3.2. y:4—x—i2, 1, 4].
X

33 y=32(x—2) (8-x) -1 [0, 6]

2

X2 —2Xx+5’ [-3.3]

35. y=2JX—X, [0, 4].

36. y=1+§2(x=1)° (x=7), [-L 5].
37. y=x-4/x+5 [1 9]
_10x

3.8. =17 [0, 3].
39, y=§2(x+1) (5-x)-2, [-3,3]
3.10. y =2x° 4198 59 [2, 4].
X
3.11. y=3—-X— . |=1 2.
! ooy A

26



3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

3.23.

3.24.

3.25.

3.26.

3.27.

y=32x*(x-3), [-1 6].

2(—x* +7x-7)
X> —2X+2

y=X—4J;:§+8’[_L7}
y=i2x-2(5-x), [1.5]

B 4x
y_4+><2’
2

2 X
y=32x’(x-6), [-2, 4].

—2x(2x+3)
_ 1, 4],
y X? +4Xx+5 [ ]

2(x2+3)

==, —5,1
y X* +2X+5 | J

y=32(x-1)"(x—4), [0, 4]
y=x' -2+ 213, [2.5].

y=2Jx-1-x+2, [1 5]

y=32(x+2)’ (1-x), [-3 4]

y = [1, 4].

-4, 2]

2
y=—§ +2x+%+5, [-2, 1].

4 1
=8x+—-15, | =, 2|
d X {2 }

y={2(x+2) (x-4)+3 [4 2]
27



3.28. y=x2+4x+£—9, [-1 2].
X+ 2

3.29. y:i2—8x—15, {—2, —ﬂ
X

3.30. y=3[2(x+1)’ (x-2), [-2 5].

3aganue 14

Haiitn acuMITOTHI M TOCTPOUTH rpauKu (QYHKIIHM.
6.1 y=(17-x")/(4x-5).

x? +1) /\/4x? -3,

63. y=(x*—4x)/(3x* -4).
6.4.y=(4x"+9)/(4x+8).

¢ 3) /o 2.
6.7. Yy = 2x2—6)/(x—2).

6.8. Y =(2x>+2x* —3x— 1)/(2—4x2).

6.6. y =

=(
(
(
6.5. y=(4x*+3x* —8x—-2)/(2-3%).
(
(
(
(

6.9. y=

x3—5x)/(5—3x2).

28



6.15. y =(x° +3x* = 2x-2) /(2-3x*).
6.16. y =(21-x*) /(7x+9).

6.17. y=(2x*-1) /\/x7—

6.18. y =(2x° —3x" —2x+1) /(1-3x°).
6.19. y:(xz—ll)/ 4x—3).

6.20. y=(2x" - /\/xi—

6.21. y =(x* —2x* —3x+2)/(1-%).
6.22. y =(x* +2x-1)/(2x+1).

6.23. y =(x* +x* —3x—1)/(2x* - 2).
6.24. y:(x2+6x+9)/ X+4).

6.25. y =(3x* ~10) /\/4x7—

6.26. y =(X* —2x+2)/(x+3).

6.27. y =(2x° +2x* —9x—3)/(2x* -3).
6.28. y =(3x* ~10) /(3-2x).

6.29. y =(—Xx* —4x+13) /(4x+3).
6.30. y=(-8- /\/x7—

3aganmue 15

[IpoBecTu noaHoe uccineaoBanue GyHKUUNA U TOCTPOUTH UX TPAPUKH.

7.1. y=(x3+4)/x2. 7.2. y:(xz—x+1)/(x—1).

7.3. y:2/(x2+2x). 7.4. y:4x2/(3+ xz).
29



7.5. y:12x/(9+x2). 7.6.y

(x2 —3x+3)/(x—1).

7.17. y=(4—x3)/x2. 7.8. y=(x2—4x+l)/(x—4).
7.9. y:(2x3+1)/x2. 7.10. y:(x—l)z/xz.
7.11. yzxz/(x—l)z. 7.12. y:(1+]/x)2.

713,y =(12-3x") /(x* +12).

7.14. y=(9+6x—3x2)/(x2 —2x+13).

7.15. y =—8x/(x* +4). 716,y =((x-1)/(x+1)) .
747y =(3x" +1) /. 7.18. y = 4x/(x+1)".

719, y=8(x-1)/(x+1)’". 720,y =(1-2x%) /x|
721y =4/(X* +2x-3). 7.22. y=4/(3+2x-x*).
723,y =(x*+2x-7)/(x* +2x-3). 724,y =1/(x* -1).

7.25. y =—(x/(x+2)) . 7.26. y =(x* -32) /%
7.27. y =4(x+1) /(x* +2x+4). 728,y =(3x-2)/x.

y=(
7.29. y:(x2—6x+9)/(x—1)2. 7.30. y (x3—27x+54)/x3.

3ananue 16

[IpoBecTu nomHoe uccneaoBanue GyHKIUNA U TOCTPOUTH UX TPAPUKH.

2(x+1)

8.1 y=(2x+3)e . 8.2.y=

X
8.3. y=3In——-1. 8.4. y=(3—x)e*?.
y nx_3 y=(3-x)e

30



2—X

e
85 v= )
y 2—X

8.7. y=(x—2)e"".

8.9. y:3—3lni.
X+4

2(x+2)

8.11. y = :
Y= 2(x+2)

8.13. y =(2x+5)e 7.

845.y=2nm—§i—1
X+

e—2(x+2)

2(x+2)

8.17. y=—

8.19. y =(2x—-1)e**™.

&m"y=2m—iz—3
X_

X+3

e
8.23. y= )
y X+3

8.25. y =—(2x+3)e’*?.

8.27. y = nX=>.2

8.29. y =

31

8.6. yzlniqtl.
X+2

2(x-1)
8.8.y =

2(x-1)
8.10. y = —(2x+1)e™*™.

8.12. y = |nL2—2.
X_

e3—x

8.14. y =

3-x
8.16. y =(4—x)e*".

818 y=2In X3 _3
X
—(x+2)
e
8.20. y =— .
y X+2

8.22. y=—(x+1)e*?.

8.24. y:InL—l.
X+5
-2(x-1)
e
8.26. y=—
Y= o(x )

8.28. y=(x+4)e

8.30. y=In=—"——1.



YACTD 2. HEONIPEJIEJIEHHBIN U ONPENEJIEHHBIA HHTETPAJI

3aganmue 1

Boeraucauth HCONIPCACIICHHBIC MHTCTPAJIbI.

1.1.

1.3.

1.5.

1.7.

1.9.

1.11.

1.13. [

. arctg+/3x —1dx.

117. [

1.15.

1.19.

1.21. [
1.23.

1.25. [

1.27. (

1.29.

(
(2
(2x
[ (x+5)sin3xdx.
(
(V2-

:(4—3x)e‘3xdx.
:(3x+ 4)e*dx.
[ (4-16x)sin 4xax.
:(1—6x)ezxdx.
:In(4x2 +1)dx.

°arctg\/6x —1dx.

e~ (2-9x)dx.
5x +6)cos 2xdx.

2x —5)cos4xdx.

4X + 3)sm 5xdXx.

)sin 3xdXx.

-~ Xdx
Jsin?x

x\/_ 3)cos 2 Xdx.

32

1.2.

1.4.

1.6.

1.8.

1.10.
112. [
1.14.

1.16.

°arctg JAx —1dx.

'(4x—2)0032xdx.
.(5x—2)e‘°’xdx.
.In(xz +4)dx.

'(2 —4x)sin 2xdx.

e (4x—3)dx.

. arctg/2x —1dx.
. arctg~/5x —1dx.

1.18.J‘(3X —2)cos5xdx.

1.20.

1.22.
1.24. |

1.26. [

1.28.

1.30.

(

[ (8—3x)cos5xdx.
(
(

[(4x + 7)cos 3xdx.

2 —3x )sin 2XxdX.

e lo)sm 4xdx.

- Xdx
J cos? x

xsin? xdx.



3aganue 2

Brerauciauth OIPCACICHHLIC NHTCTPAJIbI.

2.1. j‘ (X* +5X + 6) cos 2xdXx. 2.2. j.(x2 - 4)0053xdx.
-2 -2
2.3. _()'(x2 +4x+3)cos XdX. 2.4, _(f(x+ 2)2 cos3xdx.
e} -2
2.5. 0 (x2 +7X +12)cos Xdx. 2.6. T(sz +4x+ 7)cos 2XdXx.
4 0
2.7. ]['(9x2 +9x +11)c053xdx. 2.8. T(sz +16X +17)cos4xdx.
0 0
2.9, T(sz +5)cos 20X, 2.10. T(sz —lS)cosBxdx.
0 0
2.11. 2f(S—?xz)cosZde. 2.12. 2f(l—8x2)cos4xdx.
0 0
2.13. .T(xz +2X +1)sin 3xdx. 2.14. j:(x2 —3x)sin 2xdX.
el 0
2.15. ]E(x2 —3X+ 2)sin Xdx. 2.16. ]g(x2 —5Xx+ 6)sin 3xdx.
0 0
2.17. .(f(x2 +BX+ 9)sin 2xdX. 2.18. }(x2 +17,5)sin 2xdX.
e 0
2.19. %(l— 5x? )sin xdx. 2.20. i(Bx —x? )sin 2xdXx.
0 i
4
2.21. Txln2 Xadx. 2.22. ef In” xdx
1 VX

33



2.25, (x—l)3 In* (x —1)dx.

2N

2.27. |(x +1)2 In? (x +1)dx.

0

1 X
220, sze 2 dx.
1

Haiitn HEOnpeneIeHHbIE NHTETPAIBL.

a1 | dx
" xa/x?+1
« dx
3.3.

’ x\/xz—ll

xadx
35, j .
X+ x2+1
3.7. 'tg x In cos xdx.

3
r X
3.9.

175 ~ax
(x +1)

SiN X —COS X

3.11. j dx.

(cos X +sin x)°

X-I-X

313-[x +1

2.24. j(x+1)|n2 (x+1)dx.

0

2.26. '(x+2)3 In®(x+2)dx.

-1
€

2.28. [/x In? xdx.
1
1

2.30. | x?e** dx.
0

3aganue 3

1+ 1InX
X

3.2. dx.

- X2 +In x?
X

dx.

3.4.

dx.

26 I(arccos x)’ -1
| V1-x°

38. | () g
cos®(x+1)

3.1o.j 1-Cosx 4

(X —sin x)?

dx.

312 Ixcosx+sinx
o (xsin x)2

3.14. j

xdx
x4 = x? _1



3.15. j

3.17.

3.19. [

3.21.
3.23. j

3.25. j

3.27.

3.20. [

Brerauciauth OIIPCACIICHHBIC NHTCI'PAJIbI.

e?+1 _
41 J-1+|n(x 1)d

e+l

1

carctg X + X

xdx

Ix-1

. (x2+1)dx
I (x®+3x+1)°

X3

dx.

Y X*+4
- 2C0SX+3sin X

J (2sinx —3cos x)*

]7/(2\/;)+1dx

(o

x+ﬂx

Nrread

1+ X2 ax.

X.
x—-1

Aarctg X — Xy

42 ]

0

2

45 | ————
£x2+23mx

1+ x°

X + COS X
dx.

35

3.16

3.18.

3.20.

3.22.

3.24.

3.26.

3.28.

3.30.

3ananue 4

| I1+ In(x-1) |

x-1

c 4arctg

X —X
dx.

-8X —arctg 2x

1+ X2

< X+ COS X
J x% +2sinx

dx.

dx.

1+ 4x>

X
J‘x“+ |

X —1/x
J‘x/x2+1dx

- x—(arctg x)4

dx.

-(arcsin x)2 +1d

1+ X2

X.

J1-Xx2

x +1dx

!—.|—\

4.2,

o x +3x+1)

2 x%dx

4.4,
0

/4

X2 +4

2C0S X + 3sin X

4.6. j (

2sin x —3cos x)3

dx.



12
47 ISX arctg2x
0

1+ 4x>

4.11. j

4.13.

4.15. dx.

NG
417, j dx
B

4.19. i >
g

4.21.

z/4
4.23. I tg xIn cos xdx.

dx.

495 IF (arccos x)
0 \/1— X

"4 5in X — cos X

4.27. I
0

cosx+sm x)

J‘x3+x

dx.
- Xt +1

4.29.

36

4.12.

4.14.

4.16.

4.22.

4.24.

4.26.

4.28.

4.30.

-“3 tg(x+1) |
L COS”(X +1)

2T 1_cosX

j ——aX.
’ (X—sinx)

./[ xcosx+sm Xy
Je (xsinx)’

‘f xdx
BUX =X 2_1



Haiitu HEonpenesieHHbIE NHTETPAIbL.

x® +1
5.1, jx _X
53_[ X -17
x? —4x+3
2x°% —
5.5.
Ix + X — 6
x3 +2x +3
5.7. dx.
e T
X3
5.9. dx.
f (x-D(x+1)(x+2)
x®—3x?-12
5.11. dx.
I a™
5.13. J’?’X ~24x.
X3 — X
53
5.15. XZ—XJrldx.
JoxP—x
£ 17 2X° —8); +3d
b x?2-2x
—X°+9x° +4
519, [————dx
5 21 « X3 —5x? +5x +23 .
T (x=D(x+1)(x-5)

’3 j2X4_5X2_8X_8dx
O x(x=2)(x+2)

3aganue 5

3
5.2 | 3Xx2 _+11dx.
2x° +5
5 Ixz—x—ZdX'
- _[ 3x® + 25
x? +3x+2
3x® +2x% +1
5.8. dx.
I (x+2)(x—-2)(x-1) X
—3x%-12
5.10. dx.
I5e >( 3)(x-2)
43 + X% +2
5.12. dx.
I3 (x-D(x-2)
x® —3x?-12
5.14. dx.
I(x_zx)(x_z)x ”
o 5 3_
5.16. X +23X 1slx.
X% + X
~ 5_ 3_
5.18. [ 212)2( "o,
X% + 2X
c—X> 4+ 25x° +1
5.20. [ ——— —x
29 J~x5+2x4—2x3+5x2—7x+9
o (x+3)(x—=1)x
4 2
- J-4x +2X —x—3dx

X(X=D(x+1)

37



5.25.
5.27.

5.29.

3x* +3x3 —5x% +2

I X(X—=D(Xx+2)

x> —x* —6x>+13x+6
X(X—=3)(x+2)

x4 +2x3 —3x2+2x-9

X(X=D)(x+3)

3 2
61 IX +6X +13X+9dx

6.3.

6.5.

6.7.

6.9.

6.11

6.13.

6.15.

4

6.17

(x+D(x+2)*

x* —6Xx*+13x—6
(X+2)(x-2)°

- x®—6x% +11x-10
(x+2)(x-2)°

2% +6X2 +Tx+1

(x=1)(x+1)°

22X+ BX2+TX+2

4

X(x+1)°
X3 —6x?+13x—-7
(x+1)(x-2)°
X —6x° +10x—10
. dx
(x+1)(x-2)

«3x% +9x% +10X + 2
(x=1)(x+1)°

2x3 +6X° +7x+4
(x+2)(x+1)*

5.28.
dx. 5.30.
3aganue 6

38

5.26. j

2x* +2x3 —41x% + 20 dx
X(X—4)(Xx+5)
<3x3 —x*-12x-2
dx
X(X+1)(x—2)
22X — X2 —Tx-12
dx
X(X—3)(x+1)

X3 +6x%+13x+8
5 dx
X(X+2)

6.2. |
6.4.

X3 +6X% +11x+7
(x+D(x+2)°

X3 +6x% +14x +10
(X+1)(x+2)°

6.6.

- X3 +6x% +10x +10

6.8.
(x=1)(x +2)°
3_ 2 .
5.10. _[X 6X° +13X 8dx.
X(x—2)°
6 19 Jx3—6x2+14x—6
T (x+D(x-2)°
X3+ X+ 2
6.14. [ ———=dx.
/ (x+2)x
< 2X3 + x+1
6.16. [ ————~dx.
/ (x+l)x

2% + 6X% 45X
(X+2)(x+1)°

18. |



6.19

J~2X3 +6X% +7X
J (x=2)(x+1)?

X3 +6xX°+4x+24

6.21. >
(X—2)(x+2)
-x3+6x°>+18x—4
6.23. 2
(X—2)(x+2)
X2 —6Xx*+14x—4
6.25.

(X+2)(x-2)°

J-2x3—6x2+7x—4
(x—=2)(x-1)°

- X3 +6x% —10x +52
(x—2)(x+2)°

6.27.

6.29.

<X} +6x°+13x+6

6.31.
(x—2)(x+2)°

3aganue 7

Brerauciauth OIIPCACIICHHBIC MHTCI'PAJIbI.

2arctg 2 d X

8.1. _
”L sin® x(1—cos )

2arctg 2 dX
8.3.
/2

sin” x(1+cosx)

”./[2 COS X —Sin X

8.5. dx.

> (L+sinx)’

2arctg(1/2) dx
8.7.

2arctg(1/3)

sinx(1—sinx)

39

6.20 -.-2x3+6x2+5x+4
T x=2)(x+))°

X2 +6X2 +14x+4

6.22. 3
(x=2)(x+2)
X3 +6Xx% +10x+12
6.24. -
v (x=2)(x+2)
X3 +6xX° +15X +2
6.26.

(x—2)(x+2)°

’g J-2x3—6x2+7x .
x+2)(x-1)°
x3 —6x?+13x—6
(x+2)(x-2)°

6.30. j

"2 cos xdx

8.2. _
-([ 2+ COS X

72 cosxdx

8.4. _CosXax
Zarctg(m) (1-cos x)3

2arctg3 dX
8.6.

Za;!tgz cosX(1-cosx)

/2 d

X

8.8. j _ .
sarcig(y2) (1+ SN X — COS X)



"2 cos xdx

S Ervrmy

8.11.

8.13.

8.15.

8.17.

8.19.

8.21.

8.23.

8.25.

8.27.

8.29.

”f cos xdx
Ss1+sinx—cosx

7/2 sin dx

! 1+SinX+COSX

72 cos xdx

! 1+5sinX+CoSX’

9 cos xdx

_snsl+COSX —siNX

z/2

cos xdx
j(

VL
1+cosx +sinx)

”f _sinxdx
(1+sinx)*

0

sin xdx
J (

. 2°
»(1+cosx—sinx)

z/2

sin® xdx
I(

VY
1+cosx+sinx)

2arctg2 dX

Jz sin x(1+sinx)’

T sinxdx

2 2+sinx

1+sinx
1+ cos X +sin X

8.10. dx.

—

0

z/2

8.12. j
0

(1+cosx)dx

1+smx+cosx

2arctg(1/2) 1 i
+SIN X
8.14. —dx

> (L-sinx)’

2arctg(1/3)
8.16.

cos xdx
(L—sinx)(1+cosx)

0

0

8.18. | -
_22(1+cosx—sinx)

2arctg(1/2) (1— sin X) dx

CoS xdx

8.20.

) cosx(1+cosx)

z/2

8.22. j -
o (1+cosx+sinx)

sin xdx

T cos? xdx

8.24. 2"
—27/3 (1"' COSX —sin X)

27/3

2
cos” xdx
8.26.

5 (1+cos X +sin x)z.

/2 dX

8.28. [ :

. 2°
1+ cosx +sinx)

T dx

8.30. '
> cosX(1+cosx)
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3ananue 8

Brerauciauth OIIPCACIICHHBIC MHTCTPAJIbI.

J- dx
s (3tgx+5)sin2x

arctg3

9.1

arccos(]/ 7 )

93, J- | 23+ 2tgx2 dx
, 28In“ X+3cos” x-1
arctg(1/3)
9.5. _(523+tgx) >—dX.
o 18sIn” X+ 2c0s” X
/4
97 6tg xdx

- 2 .
(y/a7) 3sin2xX +5c0s” x

arcsin

0

929. |

—arctg(1/3

3tgx+1
) 2sin2x—-5co0s2x +1

-
9.11. j

/4

tg X

— > dx.
sin“Xx—-5cos“ x+4

arctg3

9.13. j
0

4+1gX

dx.
2sin% x +18c0s® x

arctg(2/3)

X
9.15. o119

_ dx.
9sin® x + 4cos? X

0

/4
9.17.
! (sinx+2cosx)

7 +3tg x

~aX.

2 —
9.19. de.

—arccos(l/ﬁ) 2 tg X+7

/4

2ctgx+1
(2sin x + cos x)*

9.2.
arccos(4/ NI )

dx.

arctg3

9.4. [

z/4

4tgx—5

dx.
1—sin2x + 4cos® X

arccos /2/3

96, tgx+2

— > dx.
SIN“ X+ 2c0s” Xx—3

0

/4 2y _
98 J-Ztg X—11tgx—22
4—-1gX

0

dx.

arctg3

9.10. 1+ctgx

. ~aX.
~a (Sinx+2cosx)

/4
9.12. J'
0

6sin? x .
3c0s2x—4

arctg2

9.14. I
0

arcsin1f3/7

12 +tg x

dx.
3sin® x +12c0s® x

tg® xdx

9.16. — —
3sin“ X+4cos“x—7

0

arcsin(3/\/l_0) 2 tg X +5

dx.
| (5—tgx)sin2x X

9.18.

arcsin(Z/\ﬁ

/4
9.20. j

0

5@x+2dx
2s5In2x+5

41



arcsin(z/e\ﬁ)

arcsin1f7/8

— =N 2
921 | AgX=> gy 902 | osin” X
4 AcosX—sin2x+1 > 4+3c0s2X
9.23. O =319 %g, 9.24. P __2tgx-5 dx.
arccos{t/<B) tgx+3 - (4cosx—sinx)?
9.25 arccos?/ﬁ) ax 9.26 Twolx
o 4 (6—tgx)sin2x' C 4 2+3tgx
0.7 i 2 —tg X 008 aesin (/3 8tg xdx
| .—arcsin(z/\/g)(SinX+BCOSX)Z ;4 3cos’x+8sin2x-7
Tz o
o 6+5tg x)sin2x’ ) 443cos2x
arccos(]/\/l_o) 0
3aganue 9

Brerauciauth OIIPCACIICHHBIC NHTCI'PAJIbI.

10.1. I 28sin® x dx.
z/2
27

10.3. j sin® xcos* x dx.
0

10.5. jz“ cos’(x/2) dx.

0

10.7. I 2*sin® xcos? x dx.
7/2
2

10.9. Isin2 Xc0s® X dx.
0

10.2. jz“sin6 X Ccos® x dx.
0
2r
10.4. jsinz(x/4)cos6(x/4) dx.
0
0
10.6. j 2%sin® x dx.
-7/2

10.8. _[24sin4 XC0S* X dXx.
0

2r
10.10. | cos® (x/4) dx
0

42



T 0
10.11. 2'sin® (x/2) dx. 1012. | 2°sin® xcos’ x dx
0

-

2z V4
10.13. | 2°sin* xcos* x dx. 10.14. 2*sin® xcos® x dx
/2 0
Y4 2z
10.15. | cos® x dx. 10.16. [ sin®(x/4) dx
0 0
Vi 0
10.17. J‘24sin6(x/2)cosz(x/2) dx. 10.18. j 2%sin® xcos* x dx.
0 -7/2
10.19. j 2°sin® xcos® x dx. 10.20. _[24 cos® x dx.
/2 0
2z 2z
10.21. | sin® x dx 10.22. [ sin®(x/4)cos’ (x/4) dx
0 0
Vi 0
10.23. J‘24sin4(x/2)cos4(x/2) dXx. 10.24. I 2°sin® xcos® x dx.
0 -r/2
2 Vi
10.25. | 2°cos’ x dx. 10.26. [2*sin’ x dx
z/2 0
2z 2z
10.27. jsin6 XCO0S” X dX. 10.28. Isin4 (x/4)cos*(x/4) dx.
0 0
Vi 0
10.29. j24sin2(x/2)cose(x/2) dx. 10.30. I 2° cos® x dx.
0 -r/2
3amanue 10

Boruncnuth OIpCACIICHHBIC MHTCTPAJIbI.

» j I1—x —3x+1 i o T 1-8x +23x i
B (J(\/3x+1+4»\/1—x)(3x+1)2 ' Coxe2E 1
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-7/8 'y
13 | 0 X2+2 dx.
Lans (X+2) Vx+1

11.5. j‘eﬁ ox
0

(5+x)V25—x’ |

11.7 jeﬁ ax
B (1+ x)\/l—le

9
11.4. j 92X 4y
-V 2x—21

116J.

X_

10/3 ~
s IX+2+/x=2 ix

g2 (\/x+2—\/x—2)(x—2)2

2
119 J‘ 5dX+ 24 11.10.Ix+»\/3x 2 — 10d .
) (x+24)° J_ J3x-2+7
f j (42— x —/2x+2 ) dx
11.11. 11.12.
x—1 (\/2x+2+4«/ )(2x+2)
11.13 T xax 11.14. je@ ax .
72 2+ 2x+1 5 (4+X)V16— X
1 ) 1 3f
11.15. | VX+3 g 11.16. | 3);JrSJrzdx.
s (X+3) Jx 55 1+33x+5
3 7
11.47. | z_Z;dx. 11.18.J.( 2);;225 1dx.
>\ 2x - o (X+ X+
i i (42 -x —3x+2 o feﬁ dx
o (VBx+2+4V2-x)(3x+2) o (2+x)Va-X
5 — 13 —y
11.21. | ,/udx. 11.22. | VXA gy
3 VX—6 1/24(X+1) \/;

44



15 6 _x 1 (4x/l—X—\/2X+1)dX
11.23. !‘/x—18dx' 11.24, I(m+4J_)(2x+l)

64 (2+§/§)dx 43 \&
11.25. . 11.26. j
1(9/;+2\/X_3+\/;)\/; 16/15X VX
6 1f6 x 6+x
11.27j | dx 11.28.j 6—x +¥x
3 (6+Xx)V/36 - x> X —7x— 6\/_
11.29} (4J1—x—Jx+1)dx | . N EETI |
0(Jx+1+4J1—x)(x+1)2 2 (3+X)V9 - X2

3amanue 11

Boeruucnuts minomanu Guryp, orpaHudeHHBIX TpadukaMu QyHKIIHA.

= — 3 = '\, — 2 =
14.1.y_(x 2 1ap Y=XNI=X5 Y =0
y =4x-8. (0<x<3).
=4 —x?, =sinxcos’ X, y=0,
123. 7 14.4. y y
y =X —2X. (0<x<7/2).
12 _ _y2 2 _
145 Y=N4=x y=0, 146, Y =X NA=X ¥y =0,
x=0, x=1. (0<x<2).
=cosxsin’x, y=0, _ Jar_ _
147, y 148 Y= 1, y=0,
(nggﬂ/Z) X:|n2_
y—# y=0 = =0
149. 7 xJ1+Inx’ ’ 14.10. y_grccosx, y="5
x =0.
x=1 x=¢°,
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14.11.

14.13.

14.15.

14.17.

14.19.

14.21.

14.23.

14.25.

14.27.

14.29.

y=arctgx, y=0,

X =+/3.

x=+e"-1, x=0,
y=In2.

X

y:1+J;’

x=1.

y=0,

y=2X—X"+3,
14.12.
y=Xx>—4x+3.

x=arccosy, Xx=0,
14.14

-

y=Xx*Vv8—x*, y=0,
14.16

(Osxszﬁ)

_ / _y2 _

1418. 7 =% 4=x y=0,

(0<x<2)

1

1420. Y " T4 cosx’
X=r/2, X=-rx/2.
=0s°> Xsin2x, y =0,
Mzzy y
(0<x<7/2).
X=4-y?

14.24.
X=y*—2y.

— el/x
14.26. 7 = x2 '
X=2, X=1.

— _ 2 —
1428 X=V4-Yy5 x=0,

y=0, y=1.

y=0,

=x%cosx, y=0,
Msay y
(0<x<7/2).



3aganue 12

BpraucnnTh IMHBL YT KPUBBIX, 3aJaHHBIX YPABHEHUSAMHU B IIPSIMOYTOJIbHOM CUCTEME

KOOpAHHAT.

17.1. y=InXx, ﬁgngl_S.
2

17.2.y=x——|n—x, 1<x<2.
4 2

17.3. y =+/1-x* +arcsinx, 0<x<7/9.

17.3. y In— J3<x<48.

175. y=—Incosx, 0<x<rx/6.

17.6. y =€*+6, In\/§£xsln\/l_5.

17.7. y:2+arcsin\/§+m, 1/4 < x<1.
17.8. y:In(xz—l), 2<x<3,

17.9. y:\/1—7+arccosx, 0<x<8/9.
17.10. y=In(1-x*), 0<x<1/4.

17.11. y=2+chx, 0<x<1.

17.12. y=1-Incosx, 0<x<7/6.

17.13. y =e*+13, In+/15 <x<In/24.

17.14. y:—arccos\/;+m, 0<x<1/4,
17.15. y=2—¢*, InyY3<x<In+8.

17.16. y =arcsinx —v1—x*, 0<x<15/16.
17.17. y=1-Insinx, 7z/3<x<7x/2.

17.18. y=1—|n(x2 —1), 3<x<4.

17.19. y =/x—x? —arccosv/x +5, 1/9<x<1.

47



17.20. y:—arccosx+\/1—7+l, 0<x<9/16.
17.21. y=Insinx, z/3<x<7x/2.

17.22. y=In7-Inx, /3<x<+/8.

17.23. y=chx+3, 0<x<1l.

17.24. y:1+arcsinx—\/1—7, 0<x<3/4.
17.25. y=Incosx+2, 0<x<rx/6.

17.26. y =e*+26, Inv8<x<In+/24.

1727, y =2 +2e +3, 0<x<2.

17.28. y =arccosv'x —vVx—x2 +4, 0<x<1/2.
17.29.y=L4+3, 0<x<2.

17.30. y =€ +¢, In\/§ <x<lIn J1_5

3apanme 13
Boruucnuts 00beMbl T€J, 00pa30BaHHBIX BpallleHUEM (DUTYp, OTPaHUYEHHBIX Tpadu-
xamu pynkuumii. B BapuanTax 1-16 ocw Bpamenus OX, B Bapuantax 17-31 ock Bpa-
menus Oy .
21.1. y=—x*+5x-6, y=0.
21.2. 2X—x* =y =0, 2x*—4x+y=0.
21.3. y=3sinx, y=sinx, 0<x<r.

21.4. y=5c0sX, y=cosx, x=0, x>0.

215. y=sin’x, x=x/2, y=0.

216. x=3y—-2, x=1 y=1.

21.7. y=xe*, y=0, x=1.
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218. y=2X—X°, y=—Xx+2, x=0.

21.9. Y =2X—X°, Y=—X+2.

21.10.

21.11.

21.12.

21.13.

21.14.

21.15.

21.16.

21.17.

21.18.

21.19.

21.20.

21.21.
21.22.

21.23.

21.24.

21.25.
21.26.
21.27.
21.28.

21.29.
21.30.

y=e, y=0, x=0, x=1.
y=x°, y*—x=0.

x2+(y—2)2:1.

y=1-x*, x=0, x=4y-2, x=1.

y=x°, y=1 x=2.

y=x*, y=+x.

y=sin(zx/2), y=x".

y =arccos(x/3), y=arccosx, y=0.
y =arcsin(x/5), y=arcsinx, y=7x/2.
y=x*, x=2, y=0.

y=x>+1 y=x, x=0, y=0.

y:\/X—l, y=0, y=1, X=O,5.
y=Inx, x=2, y=0.

y=(x-1)", y=L1.

y’=x-2, y=0, y=x°, y=L1.
y=x°, y=x’.

y =arccos(x/5), y=arccos(x/3), y=0.
y =arcsinx, y=arccosx, y=0.
y=x"-2x+1 x=2, y=0.

y=Xx°, y=Xx

y=arccosx, y=arcsinx, Xx=0.
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YACTbD 3. ®YHKIIMN HECKOJIBKUX IEPEMEHHBIX

3aganmue 1

1) [Toka3zath, YTO (QYHKIUA Z= sin(% —%) yIOBIIETBOPSIET

d%z 0’z 0%z 1
+2 + =——7Z.
ox*  Oxdy oy* 36

Xy
Xy

2) ITokasatsn, 9TO byHKIHS Z= YIOBIIETBOPSIET

0%z 0%z 0’z 2
+2 + = )
x> oxoy 8y2 X—y

3) Mokasats, uro Qymkmma s=In(ax—bt)  ymoBreTBOpsET

3 3 3 3
X3a—§+3xzt 828 +3xt? 0 52 +1t° 0 j =2.
ox ox ot oxot ot
y
4) Iokazarsb, 4TO byHKUIHS z=¢X YAOBJIETBOPSIET
2
RN )
ox\  0ox dy*
5) [Tokazath, 4ro  QyHKIHS Z= M YAOBIIETBOPSIET
X
2
g(xz@j_xzzzo_
ox\  0Ox dy*

t
6) [lokaszats, uto GYHKIHS Z=2cCOS (x — Ej YIOBJIETBOPSIET

0%z 0%z
- 4 —
ot2  oxot

0.

1 1
7) IToxazate, 4TO  (QyHKIUS S= ln(— - ;) YAOBJIETBOPSIET
X

0%s  0%s L

—t— = .
Oxot aXZ X2
50

ypaBHEHUIO

YPaBHEHUIO

YPaBHEHUIO

YPaBHEHUIO

ypaBHEHUIO

ypaBHEHUIO

YPaBHEHHUIO



8) Ioka3aTh, uTO0  (QyHKHIMA  S=<3/ax + bt yIOBJIETBOPSIET  YPABHEHUIO
2 2 2
X2ﬁ+2xt 0’ +t? s ——zs.
ox Oxot a9
X o’z 0%z
9) INoka3atk, uTO PYHKIHS Z = arctg— yAOBICTBOPSET YPaBHECHUIO y + y =0.
10) IMokasarts, 4TO byHKIMA 2= | YIOBIIETBOPSIET ypaBHEHUIO
y
2
202 g[yz @j _
ox> oy\" oy
11) IToka3arts, 4TO byHKIUSA zZ=Yy Y YIAOBJIETBOPSIET  YPABHEHUIO
X
0> 0
x? 8); —y2 8y§ =0.
12) Ioka3ars, 9TO byHKIUSA z=¢" yJIOBJICTBOPSIET YPaBHCHHIO
2 2
0
x2 2}; —y? 8y§ =0.
_y
13) [lokazatb, 4Yro  (yHKIHA u=xe X VAOBJIETBOPSIET  YPaBHEHUIO
0’u (Gu 8uj 0’u
X +2 Y-
oxdy \ox dy) "oy’
14) Ioka3arts, 4TO byHKIMSA z2=7 YAOBJIETBOPSIET YPaBHEHUIO
X
2 2 2
x22+2xy 0z +y22—
15) Moxka3ath, uto QyHKIUS u =Xxsin(x +y)+ycos(X +y) yIOBIETBOPSET ypaBHe-
O'w_, 0% o%u
HUIO —— — 2
ox 8x8y ay

o1



X
16) [lokazath, 4TO  (QyHKOHI U =Xy+—  YyIOBJICTBOPSCT  YpPaBHCHHUIO

,0'%u ,0°u  Ou  du
X 2—y 2+X
Ox oy ox 0oy

y—X

1 1 1
17) IMoka3atp, 9TO PYHKIMS U = EX4 —gx3(y+ Z)+ Ex2y2+

YIOBJIETBOPSIET
Z—X
ABHEHUIO @4‘@4—@ = XyZ
Yp ox oy oz yz.
18) Ilokazath, 49TO0 GQYHKIUA Z= Y YVAOBJIETBOPSIET  YPaBHEHHIO
tgiX2 . y2 )
1oz 10z z
— =
X OX y 8}’ y2

X
19) Iokasats, uro ¢yHKmH z=xe’ —x° — y2 YAOBJIETBOPSIET  YPABHEHUIO

x%+y%—z—x2 —y2
™ :
20) ITokazath, uTO (QYHKIHS U= 2eX 4sin> yIIOBJICTBOPSIET  yPaBHEHUIO
y y
o0’u  ,0°u  _du . ou
Xy +y +x—+2y—=0.
Ox0y > 0x oy
21) llokazatb, 9TO  (YHKIHS  Z= g~os(@xry) YIOBIICTBOPSICT  YPaBHECHHIO
oy?  ox> '
22) ITokazaTth, 4TO (YHKIHUS Z = ]n(x2 +y? +2y+ 1) YAOBJIETBOPSIET YPABHEHUIO
2 2

23) [lokazath, 49T0 OYHKIWS z =sin’ (y—ax) yaOBJETBOpAET ypaBHEHUIO
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24) ITokazath, uto (yHKIUS u=e€" (x cosy—ysin y) YAOBJIETBOPSET YPaBHEHUIO

0*u az
PV 8y2 =0.
1 o’u o
25) Tlokazatk, 9T0 PYHKIMS U = In ————— y/I0BJIeTBOPSIET YPaBHEHUIO ~ — 1 &~ _ ).
x? +y? ox’ 8}’

26) IToxazatb, YTO (QYHKIHSI Z= ysin(x2 — y2) YAOBJIETBOPSIET  YPABHEHUIO
loz 1oz z
—— ==
X OX y ay y2

1
27) Iloka3aTh, 4TO (QYHKIUSA Z = — [tg(ax + y)+ tg(ax - y)] YAOBIIETBOPSIET YpaBHE-
y

X+y

1]
28) ITokazaTh, 4YTO (QyHKIUSA uz—[eX Y te ] YAOBJIETBOPSIET YPaBHEHUIO
X

o ( ) éuJ 2 0%u
—|x"—=|=x"—.
ox\  0Ox dy*
29) llokaszath, 49ro (QyHKIMS u=xe’ +ye*  YIOBICTBOPSIECT YPABHCHHIO

X + .
8X3 ay?) axayz yﬁxzay

o’u N o’u o’u ou

30) ITokazaTs, 4TO byHKIHS u=e"* YIOBJICTBOPSIET yYpaBHCHUIO
o’u 0*u ou
=Xy +2X—+u.
O0X0yoz Ox0y O0x
3ananmue 2

[onb3ysich nousitueM nonuoro auddepennuana Gynkuuu z = f(X,y), BHYUCIATE

MPUOJIMKEHHO:
1) (1,02)%(0,97)%. 2) (1,04)%(0,98)°.
3) (2,01)%(1,96)°. 4) (4,017 +(2,95) .
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5) J(3.97) +(3,03) . 6) v/(4,01) +(2,95) +10.

7) 3/(5,03) +(9,98) . 8) (1,03)-°.
9) (1,01)>%. 10) +/(8,03)> +3-(3,99) .
11) /(5,03) +(11,99)° . 12) sin32° - c0s59°.
13) cos61° -sin 29°. 14) n(3/1,03 +4/0,95 -1).
15) tgd4® - tgd6°. 16) +/(10,01) + (4,48)’ .
17) 1/(12,03)* +(8,99) . 18) /(4,01)° +6-(1,97)} .
19) 3/(4,02)* +6-(2,01)’ . o0y Sin31
cos58°

21) c0s62° | 22) tg44

sin 29° tgd6°
23) 39,037 +5- (1,98 . 24 3/2-(10,03) +(3.99)* .
25) 3/(4,01)% +10,96 . 26) 3/(5,03)* +(9,98)* .
27) In(\/1,02 +3/0.98 -1). 28) n(1,04% +0,97° ~1).
29) sin 1,49 - arctgd,07 . 30) cos1,59 - arctg0,02.

3ananme 3

Haiitu Touku sxcTpemMyMa (PyHKITUU ABYX NMEPEMEHHBIX U UCCIIEIOBATh UX XapaKTep.

1) z=x? —xy+y? +9x — 6y +20. 2) z=x>+8y> —6xy+1.
3) z=yJ/x —y> —x +6y. 4) z=2xy—4x —2y.
5)z=¢? (X+y ) 6) z=sinx +siny +sin(x +y)
T T

mpu 0<x<—, 0<y<—.

P 2070
7) z=3x+6y—x> —xy—y>. 8)z=x2 +y2 —2x—4\/x»y—2y+8.
9) z=2x> —xy? +5x° +y>. 10)Z=3X2—2X y+y—8x+38.
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11) z=1+6x — x> —xy—y>.

13) z=x’y*(6—x—y).

15) z= e Y (2X2 +y? )
17) z=xy*(1-x—y)

mpu X >0,y >0.

19) z=x> +8y’ —6xy+5.

21) x? +y?* —2Inx—18Iny
npu X >0,y >0.

23) z=2x> —xy? +5x% +y~.

25) z=x? +xy+y~ —6x —9y.

27) z =2xy—2x —4y.

12) z=x>+xy+y> —2x—y.
) > 11
14) z=x"+xy+y +—+—
Xy

mpu X >0,y >0.

16) z=x2 +xy+y> —3x—6y.

18) z=3x% —x> +3y” +4y.

20) Z:xy+@+§
X Yy
mpu X >0,y >0.

22) z=x> +3xy? —15x —12y.

24) z=2-3/x* +y? .
26) z=x y—xz—y+6x+3.

28) z=x> +xy> + 6xy.

29)z:(X2+y e’ . 30)Z=31n%+21ny+1n(12—x—y).

3ananue 4

Haiitn HanGosblliee 1 HauMeHbluee 3HaueHne QpyHkuuM z = f(X,y) B 3a1aHHON 00-
nactu D, ecin

1) z=x-2y+5;D: x>0, y>0, x+y<l1.

2) z=x-2y+5;D: x<0,y>0, y—x<1.

3) z=x’+y*—xy—-x-y;D: x>0, y>0, x+y<3.

4) z=xy; D: x* +y* <1.

5) z=xy?; D: x* +y* <1.

6) z:xzy(2—x—y); D: x>0,y>0, x+y<6.
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N z=x+y;D: x?+y? <1,

8) z:xz—yz; D: X2+y2 <1.

9) z=x>+y> —3xy;D: 0<x<2, -1<y<2.

10) z=x% —2y% +4xy—6x—1;D: x>0, y>0, x +y <3.
11) z=x?>—y* +2a%; D: x* +y* <a?.

12) z=x>+y> —9xy+27;D: 0<x <4, 0<y<4,

13) z=3xy; D: x* +y* <2.

14) z=xy(d—-x-y); D: x>1, y>0, x+y<6.

15) z=x% —y%; D: x> +y* <4.

16) z:X2+2xy—4X+8y; D: 0<x<1,0<y<2,

17) z=sinx +siny +sin(x +y); D: OSXS%, 0<y<

NSRS

2 2
18) z=e™ 77 (2)(2 +3y2); D: x% +y* <4.
19) Haiitn Haubompimii 00BEM MPSMOYTOJIBLHOTO TMapajuIeNieuIeia IPU yCIOBHH,

YTO JUIMHA €0 IUaroHalld paBHa 24/3.

20) Pa3znoxuTh MOJOXKHUTEIHHOE YUCIIO a HA TPH IMOJIOKUTEIBHBIX CIaraeMbIX Tak,
YTOOBI MPOU3BEICHNUE UX OBIJIO HAUOOJIBIIINM.

21) IIpencTaBUTh MOJOKUTEILHOE YUCIIO a B BUJC MPOU3BEACHUS TPEX TOJI0KHUTEITb-
HBIX MHOXHUTEJEN TakK, YTOObl CyMMa MX Obljla HAMMEHBIIEH.

22) Haittu Touky tpeyronbuuka A(0; 0), B(1; 0), C(0; 1), cymma KBaapaToB paccTo-
SHHUM KOTOPOM 10 €ro BEPIIUH UMEET HauOoJIbllIee 3HAUYCHHUE.

23) Kakoii TpeyroibHHUK C JaHHBIM MEPHUMETPOM 2p MMEET HauOOJbIIYIO IIONIAlb?
(Ucnonb3oBath popmyiy ['epona).

24) Haiitu Touky vetbipéxyronbuuka (0; 0), (a; 0), (a; a), (0; 2a), cymma KBaapaToB
PACCTOSTHUI KOTOPO# /10 €r0 BEPIIMH UMEET HauOOoJIbIllee 3HAYCHNUE.

25) W3 kycka MpoBOJIOKH JJIMHOM / clenaTh KapKac MPsSAMOYTOJbLHOTO Hapajuie/eu-

1e1a ¢ HanoOJILIIUM 00 BEMOM.
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26) OnpenenuTsh pa3Mepbl OTKPBITOTO MPSIMOYTOJIFHOTO SIIUKA C JaHHBIM 00BEMOM
V U ¢ HauMEeHbIIIeH MOBEPXHOCTHIO.

27) Haiitu pasmepsl MPsSMOYTOJILHOTO Tapasliesieuie a TaHHOW MOBEPXHOCTH S,
MUMEIOIIET0 HanOOoIbIINi 00bEM V.

28) U3 Bcex MpsSMOYTOJIbHBIX MapauICICIUIICIOB, UMEIOIINX JAHHYK) CyMMY JUIMH
pé6ep 12a, HaliTH mapasyieaenuIe]] ¢ HauOOIbIITUM 00bEMOM.

29) [Ipu xakux pa3mMepax OTKPBITas MPSIMOYTOJbHAsE BAHHA BMECTHMOCTBIO V mMMeeT
HAaUMEHBIIYIO TUIOLIAAb TOBEPXHOCTH.

30) HaiiT Takyro TOUKYy paBHOOEIPEHHOTO MPSIMOYTOJILHOTO TPEYTOJIbHUKA, IS KO-

TOpOM CyMMa KBaJpaToB PACCTOSIHUM JO €r0 BEPIIUH Oy/1€T HAMMEHBILICH.

3aganue 5

CocTtaBuTh YPaBHCHHC KacaTeJbHOM U HOpMaJII)HOf/’I IINTIOCKOCTH K KpI/IBOﬁ B 3aHaHHOﬁ

TOuke M,:
1) a)x=t,y=t2,z=zt3,MO(1;1;g);
3 3
2, .2
+vy° =10;
6) 4 Y T ML 3 4).
y2+22:25,

32 32
—,TC),

2) a) x =3cost, y=3sint, z:4t,Mo(T, 5

2,22 _14.
6) X +y +z" =14 M,(L: 2: 3).
X+2y—z=2,

3) a) x=t—sint, y=1-cost, z=4sin%,M0(n; 2; 4);

2 2
+z° =125;
6) 7 T T M@ 3 4).
2 2
x“+y” =10,

4) a) x=c¢', y=e', z=tJ2, My(1; 1; 0);
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5)

6)

7)

8)

9)

10)

11)

2

5) 2x> +3y2 +27% =47,
x2 +2y° =7z,

a) x=t, y=t>, z=t>, My(2; 4; 8);
2

2. .2 2.
6) {X YT M4 4 442).
X:y,

M,(-2; 1; 6).

a) x=2t, y=Int, z=1t%, My(2; 0; 1);

3 3

Py

6) 4% T T ML 2:3).
y3 +2z° =35,

a) x=e'sint, y=e'cost, z=e', My(0; 1; 1);

2 2 2
:3’
6) {X Y TR TS ML L),

)(2+y2 =2,

1 1
a) x =at, yzaatz, z:gat3,M0(6a; 18a; 72a);

2 X
6) {yz ~ ML 1 ).

X" =1z,

a) x=t—sint, y=1-cost, z:4sin%,Mo(g—1; 1 2\/5);

2

6) 47 T M2 3: 1),

2
y° =9z,

a) x=t>, y=1-t, z=t>, My(1; 0; 1);

2 _ .
6) 1% T M3 3:2).
2xy =9z,

a) X =sint, y =cost, Z=tgt,M0(7,

6) {3){4 —4y3z + 4szy—4z3x +1=0;

Z =Xy,

Va

'2);

" My(1; 1; 1),
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12) a) x=t>—t> -5, y=3t>+1, z=2t>—16, M, COOTBETCTBYeT 3HAYCHHE Mapa-

metpat, = 2,

22} 5=
) (22 = Joyz-y° =s: M,(L: 1; 2).
2Xy =12,

13) a) x=2t+3, y=3t—1, z=t>, My(3; -1; 0);

_ g2 2 _ e
6) {Z‘ Y T M3 45-7).

2x—y+z+5=0,

14) a) x=2t, y=Int, z=t>, M,(10; In 5; 25);

Z= arctgZ
6) 0(1 1 _)
X ct—
y= g4
el +e
15) a) x=cost, y=sint, z= , M, COOTBETCTBYET 3HAYEHHE MapaMeTpa
=2
6
. X
y=a-arcsin—; 4 ar a
6) S M(5 5 S In3).
I  a+x 2 6 4
z=—aln ,
4 a-x
16) a) x=acost, y=asint, z=alncost, MO(% % —51112)

2

2 2
—25;
6) 17 T T M1 3 -4),
X“+y° =

17) a) x=3sint—2, y=cos2t, z=t>, M(-2; 1; 0);

4ax = y+zz;
0) , ( , ) , M,(0; 0; 0).
4x° +3y° =3z",
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18) a) x=sint, y=cos’t, z=sint-cost, M, COOTBETCTBYeT 3Ha4YCHUE MapameTpa

t, =

r

4

2 2
=17;

6% Y M,(L; 4; -1).
2y? + 2% =33,

19) a) x =4sin’t, y=4sintcost, z=2cos’t, M, COOTBETCTBYET 3HaUeHHE Mapa-

metpa t =T
p (0] 41

5) {2){2 + 3y2 +2%=09;

M,(1; -1; 2).
3x? +y2 —z% =0,

20) a) x=t*—1, y=t+1, z=t>, M,(0; 2; 1);

5 M,(2; -3; 1).

Xx+2y—-Inz+4=0;
X°—xy—8x+z+5=0,

1 1 1
21) a) x= Etz’ y= §t3, zZ= Zt4 , M, COOTBETCTBYET 3HaueHuUe napamerpa t, = 2;

_ [y2 2 v
6) {Z‘ Y T M3 4D,

2x =3y —-z—-1=0,
22) a) x=acht, y=asht, z=at, M, cooTBeTcTByeT 3HaucHHe napametpa t, = 0;

3,.3,.3 =0
5 {X +y +72 +xyz—6=0; M,(L: 2: -1).

3x+2y+7z2=0,

23) a) x =%, yzé, z=Insint, M, cOOTBEeTCTBYET 3HaUeHUE apameTpa t, = g;
2 2,2 1.
6) X“+y +z7 =14 M,(L: 2: 3).
X+2y—z=2,

24) a) x=(t+1)%, y=t3, z=~t* +1, M,y(1; 0; 1);
{2X+2y—lnz+4—0;

M,(1; -3; 1).
x2 -3xy—-8x+z-3=0,
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_ t
25) a) x=e¢', y=e ', z=—=, M, coOTBeTCTBYyeT 3HaueHue napamerpa t, = 0;

V2

2 ,.2,.2
+y° +z2° =6;
64 T T M L)
x> —y2 +z° =4,

26) a) x=1-sint, y=cost, z=t, My(1; 1; 0);

27=2x" - 4y>;
6){Z R M,(2; 1; 2).

3x2+Iny-3z-6=0,
27) a) x=c', y=cost, z=(t* +1), M(L; 1; 1);

2 2 2
2y +32% =6
6) {X TR IO MU -1 1),

x2+y2—22=1,

28) a) x=t>, y= (t + 1)2 Cz=Nt2+1, M, COOTBETCTBYET 3HAUCHHUE Mapamerpa

2y x2 — 2
64T T M3 L 4),
x? —4y-z-1=0,

29) a) x=tcost, y=tsint, z=t, M,(-7; 0; 7);

2 oo _ 0
6) {X xy—8x+z+5=0; M,(2: -3: 1).

44+x+2y=Ihz,

28) a) x=2(t—sint), y=2(t—cost), z=sint, M, COOTBETCTBYeT 3HaUECHHUE Tapa-

metpa t =T
p (0] 21

) 2 2.
6) LS Y M(L; -1; 3).
1nx+y2—z+2:0,

3aganue 6
Hammcatp ypaBHEHUs KacaTEIbHOW IJIOCKOCTH M HOPMAJW K MTOBEPXHOCTSM, 3a/aH-

HBIM ypaBHeHUsMH Buza a) z = f(x,y); 6) F(X, Y, Z) = 0 B 3ananHoii Touke M,
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1) a) z=x2—3y%, M,(0; 1; -3);

0) xy—yz+xz=1, My(1; 1; 2).
2) a) z=3x% —4y?, My(1; 1; -1);

6) (x> = 2% Jyz— x2* =1, My(2; 1; 1).
3) a) z=2x2+3y%, M,(1; 1; 5);

6) (y> — 2%y +22° =4, My(L; 2; -1).

%, Mo(1; 1; l),
X" +y 2

4) a)z=

0) \/X2 +y>+22 +x-2y+2z=9, M,(2; 3; 6).
5) a) z=3x—y?, M,(1; 1; 2);

2 2
x_+y_ z__1 Mo(a3 b\/_’C\/_
2 b2 CZ 3 3

6)

6) a) z=x>+3y?, M,(0; 1; 3);
6) 2x% +4y* —z% =3, My(2; 1; 3).
7) a) z=3x> —4y?, My(1; 1; -1);
6) X’y + y’z+2z°x —xyz=2, My(1; 1; -1).

1 a6
8) a)Z:ﬁ,MO(B, 4,5),

X" +y
6) 2x% —y? +z% =8, My(2; 1; 1).
9) a) z=x> +xy+y>, My(1; 1; 3);
6) y> —3x” +2° =5, M,(1; 2; 2).
10) a) z=x> —xy+2y°, M(-1; 1; 2);
6) xz% +xyz—y? +3x =2, My(1; 1; 0).
11) a) z=5x> —3y?, My(1; 1; 2);
6) Z°x + y’z+ x°z— 4z + 2x =10, M,(5; 2; 0).
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12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

a) z=3x> -2y, My(1; 1; 1);
6) 3x* —4y*’x —Z’x +y+1=0, M,(1; 1; 1).
a) z=xy—y>, My(1; 1; 0);
6) 2x% +3y? +z> =6, My(1; 1; 1).
a) z=1/xy , Mo(1; 4; 2);
0) 3X22+yz—2y2X:2, M,(1; 1; 1).
1

Jxy

6) 4x> —3yz+2> +3x =5, M(1; 1; 1).

a) z= , Mo(1; i; 2);

a) z=2x2 +3y?, My(1; 1; 5);

6) x> +y> +2° +xyz—6=0, M,y(1; 2; -1).
a) z=tg>, Mo(; 1; 1);
y 4

6) 3x> —2xyz+2> +4y—11=0, My(1; 1; 2).

2) z=e*" Y M(0; 15 e);
6) xy? +yz® —22° +1=0, My(-1; 1; 0).

2

2) z=sin(Vx +/y ), My(0; %; 1);

0) (22 —Xz)xyz—2y4 =4, M,(1; 1; 2).
a) z=x" —3y” +5x — 2y, My(1; 1; 1);
6) 3xz> —2yz+z> +x% =0, M,(0; 1; 2).

a) z=Xy, My(1; 1; 1);

0) z=arctgz, M,(1; 1; E).
X 4

a) Z:1/X2 +y2 —2xy, My(3; 4; -19);

6) xz° —yJz + xyz+y> +1=0, M,(0; 1; 4).
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23) a) z=arcsiny/xy , Mo(L; 1; g);

6) 4x* —3y* +2z* + xyz=4, M(1; 1; 1).
24) a) z=x>+y>,M,(1; 1; 2);

6) 3(x> — 22k + x* + 22 =9, My(1; 2; -1).
25) a) z=e% Y , My(0; 1; e);

6) 3z°x + 2y —3z> —2=0, M,(1; 1; 0).
26) a) z=+/x> +y>, M(6; 8; 10);

6) 2z%x —3y’x —z> =3, My(2; 0; 1).
27) a) z=5x> +3y>, M,(0; 1; 3);

6) 3z° +2y* —4x% =4, M,(1; 2; 0).
28) a) z=2x% —5y%, My(1; 1; -3);

6) xz* +yx* +zy* —y® =18, My(1; 1, 2).
29) a) z:arctgl, M,(1; 1; %);
X

6) xyz+2x%z—3xyz+2=0, My(1; 0; -1).

30) a) Z:\/X2 +y2 —xy, My(3; 4; -7);

6) x2 +2y? —4z> =5, M,(1; 2; 1).

3ananue 7
1) Haitti mpousBoguyio (GyHKIHH z=X> +y> —3x+2y B Touke O(0; 0; 0) mo
HaIPaBJICHUIO, UAYIIEMY OT 3TOU TOYKHU K Touke M(3; 4; 0).
2) Haiitn mpou3BoHyio GyHKIHK u =Xy~ +z> —xyz B Touke M(1; 1; 2) B Hampas-

JIEHUH, 00pa3yIoIIEM C OCSIMU KOOPAMHAT YTJIb COOTBETCTBEHHO 60°, 45° 1 60°.
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3) Haiiti rpaguent ¢pyHkuun z=2x> +xy B Touke A(-1; 2) U NPOM3BOAHYIO Z B

ATOW TOYKE B HAIIPABICHUHU BEeKTOpa a =31+ 4].

4) HaifTh BeNMMYMHY W HANpaBJICHUE TpaaueHTa (QYHKIUU Z:arctgl B TOYKE
X

A(-1; 1). OnpenenuTb TOYKH, B KOTOPBIX TPAJAUECHT MEPIEHIUKYIsIpeH ocu OX.

2
. . z
5) Haiitn yronm mexnmy rpamueHtamMmu (QyHKIWA U 1 V B Touke M, eciu u:y—z,
X

2
X 2 3 1 1
v=—+6y°  +3V6z° ,M(~2, —, —=).
2 Y ( V2 ﬁ)

6) z=4—x* —y”. [TocTpouTh TMHUN YpoBHE#H pyHkimu Z 1 grad z B Touke A(1; 2).

7) z= arctgl. [ToctpouTs MuHMK ypoBHEH U grad Z B 1r000# TOYKE MPSIMO y = X.
X

8) Haiitu npousBoaHyro (QyHKIUH Z= ]n(eX + ey) B HAIIPaBJICHUH, MapaJLIEIbHOM
ouccekTpuce 1-ro KOOpJIMHATHOTO yTJa.

9) Haiitu mpou3BoHy 0 GyHKIHK u =X~ +y”> B Touke (1; 1) B HAIIPABICHHU BEKTO-

pa 7 (cos 45°, cos 60°), Haiiti grad u B TOif ke TOUKE U €TO JITHHY.

10) z= . [octpouts nuuuK ypoBHei u grad z B Touke (-1; 2) 1 HalWTH ‘ grad z‘ :

X2+y2

du

11) u =xyz. Haiitu npousBoaHyIO & B HAIIPaBJICHUH, COCTABIIIIOLIEM C OCSIMH KO-

OpAUHAT paBHbIE YTkl B Touke (1; 2; 1).

12) Haiit HauOOMBIIYI0 CKOPOCTh BO3pacTaHus QYHKIMK u =X~ —z B Touke M,(2;

2; 4).

13) Haiitu grad dyHKIimu u= a\/ x? +y? +2z% W ero IIMHY B IPOM3BOJILHON TOUKE
M(X, Y, 2).

14) Tloka3zatb, 4T0 (GYHKOHS U= ln(x2 +y* + zz) YAOBJIETBOPSIET COOTHOUIEHUIO

u=2In2- ln(grad u)2 , TIe (grad u)z — CKJISIPHBIA KBaJpar.
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15) Haiitn HanOOJbIIyI0 KPYTU3HY MOIBEMA TOBEPXHOCTU Z = ln(x2 + 4y2 ) B TOYKE
(6; 4; In 100).

16) Haiiti HamOONBINYI0 KPYTH3HY MOABEMA IOBEPXHOCTH Z=X’ B TOYKE
(2; 2; 4).

17) KakoBo HaIlpaBJICHHE HanOOJIBIIETO U3MEHEHUS byHKIIIH

¢(X,y,Z) =XSINZ— ycoS Z B HaYaje KOOpaAUHAT?

18) z=arcsin . Haititu yron Mexay rpaaueHTaMu 3Tod QyHKIHMH B Toukax (1;

X+y

1)u (3;4).

- 1 ~
19) Haiitu TOYKY, B KOTOPO# IpaJMEHT PYHKIIUU Z = lnEX + 1] pPaBeH 1 — 36 J.
y

2
20) Haitti TOYKH, B KOTOPBIX MOJYJIb TpaiieHTa QYHKIUH Z = (x2 +y? )3/ paBeH 2.
21) Haiiti mpou3Boanyio GyHKIHE z=X"y> —Xy°> —3y—1 B Touke (2; 1) B Hampas-
JICHUH, UAYIIEM OT 3TOW TOYKH K Hadaly KOOPIUHAT.

22) Haitti mpou3BoiHYIO QYHKIIUH Z = ln(eX + ey) B Hauaje KOOp/IMHAT B HaIpaBJie-

T
HUU JIy4a, 00pa3yroIIero yro " C OChl0 abciucc.

23) Haittu nmpowusBognyto (yHKImu o=xyz B Touke A(S5; 1; 2) B HampaBlicHHH,
UyIIEeM OT 3TOM TOYKHU K Touke B(9; 4; 14).

24) Haiiti mpou3Boanyio GyHKIHE u = x>y>z> B Touke A(-1; -1; 3) B HampaBiIeHuH,
UIyIIeM oT 3Toi Touku Kk Touke B(0; 1; 1).

25) ITo kakoMy HaITpaBJICHHUIO TOJIXKHA JBUTaThCs Touka M(X, Y, Z) mpu mepexoje de-

pe3 Touky M,(-1; 1; -1), uToOBI (yHKIHS u=2424% BO3pacTajia ¢
y z X

HauOOJIBIIEH CKOPOCTHIO?
26) C kakoii HanOOJIbIIIel CKOPOCTBIO MOXKET YOBIBATh (PYHKIIUS U = ln(x2 —y? +7? )

npu nepexojae Touku M(X, Y, Z) gepes Touky M,(1; 1; 1)?
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X+y

Xz-i-y2

27) Haiitu Hanpapisiolue KOCHHYCHI TpajueHTa (DYHKIUH Z = B TOYKE

A(1; -2).
28) HaiiT TOYKH, B KOTOPBIX TPAAMEHT BYHKIHH Z =Xy — y°X MCpPICHINKYIIPEH

KOOpAWHATHBIM OCAM, HAHCCTU NX Ha KOOPANMHATHYIO IINIOCKOCTDH xOy

. . 1
29) Haiitu yron Mexay rpagieHTaMu QYHKIUN U = 2’x +—, v==—x>+ ¢ B Touke

y
M(-1; 1; 1).

30) ITocTpouTh MMHUK YpOBHSA QYHKIUU Z = \/ x? +y% —4x, Haittn grad Z B TOUKe

A(0; 1).

3aganue 8
DKCIepUMEHTAITFHO ToNydeHbl N 3HadeHuid ¢yHkiuu Y = f(X) mpu N 3HaveHusx ap-
ryMEHTa, KOTOpbI€ 3alicaHbl B Tabnuie. MeToioM HauMEHbBIINUX KBaJpaTOB HAWTH
¢yukuuto Buna Y = f(X). Cnenate uepTéx, Ha KOTOPOM B JICKAPTOBOW MPSIMOYTOJIb-
HOI cHCTEME KOOPJAMHAT MOCTPOUTDH SKCIIEPUMEHTAIbHBIE TOUKHA U IpaPuK GyHKIUU
y=ax +b.
1)  x 1 2 3 4 5 6 ‘ 7
y | 31138526169/ 82 ‘ 9,1

2) X 1 2 3 4 5 6

3) X 1 2 3 4 5 6 ‘ 7
y | 11| 16 | 19 | 27 | 29 | 33 ‘ 4,5
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5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15 | 25 | 35 | 45 | 55

45 | 55 | 40 | 20 | 25

1 2 3 4 5 6 7
22 | 28| 45 | 56 | 58 | 69 | 82
1 2 3 4 5 6 7
02 | 12 | 23| 29 | 42 | 53 | 58
15 | 25 | 35 | 45 | 55 | 6,5

31 | 49 | 73 | 88 | 113 | 124

15 | 25 | 35 | 45 | 55 | 6,5

22 | 38 | 62 | 7,7 | 102 | 11,3

1 2 3 4 5 ‘ 6

31 | 36 | 39 | 47 | 49 ‘ 53

15 | 256 | 35 | 45 | 55

57 | 6,7 | 52 | 32 | 37
01102 03] 041 05

59 | 69 | 54 | 34 | 39

1 2 3 4 5 6 7
19 | 26 | 40 | 49 | 60 | 70 | 74
1 2 3 4 5 6 7
12 | 18 | 35 | 46 | 48 | 59 | 7.2
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15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

1 2 3 4 3) 6

1,6 1.8 | 19 | 23 | 25 | 2,7

15 | 25 | 35 | 45 | 55 | 65

1,7 | 20 | 26 | 2,7 | 36 | 40

15| 25 | 35 | 45 | 55

4,7 | 57 | 42 | 22 | 2,7

01102 |03 ] 04 | 05

49 | 59 | 44 | 24 | 29

15| 25 | 35 | 45 | 55

51 | 6,1 | 46 | 26 | 31

1 2 3 4 5 6 7
21 | 26 | 29 | 3,7 | 39 | 43 | 55
1 2 3 4 5 6 7
21 | 2,7 | 44 | 55 | 57 | 68 | 81
1 2 3 4 3) 6

0,3 13 | 24 | 30 | 43 | 54

1 2 3 4 3) 6

30 | 48 | 7,2 | 87 | 11,2 | 123
01102 |03 | 04 | 05

39 | 49 | 34 | 14 | 19
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25)

26)

27)

28)

29)

30)

15 | 25 | 35 | 45 | 55 | 65

16 | 21 | 24 | 27 | 37 | 42

1 2 3 4 5 6 ‘ 7
1,3 | 18 | 21 | 29 | 31 | 35 ‘ 4,7
15 | 256 | 35 | 45 | 55

52 | 62 | 47 | 27 | 32

1 2 3 4 5 6 ‘ 7
01109 | 20| 26 | 39 | 50 ‘ 55
1 2 3 4 5 6

33 | 47 | 72 | 86 | 112 | 125

15 | 256 | 35 | 45 | 55

55 | 65 | 50 | 30 | 35
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YACTD 4. JMODPEPEHIIUAJIBHBIE YPABHEHUSA

3aganmue 1

Haiitu pemrenne 3anaun Komm.

=

a &~

X*-2y-D=0+D-y; y=(0)=1

e -Jy?+l=e*-y-y+y-y; y(0)=0

y|ZX(1_y)2:32Xy\/y—23xy\/y, y(0)=l
Xoytiny+x - y'=x —x* e +x%; y@) =1

sinx

y-y-e/ —x—e"™.cosx=0; y(0)=0

2_
X 1-\/1—y2:2y-y'—y'-,/arcsin . y(0)=0

x? +1

7. y'x* +2y'x+3y'=,/4y-3-y*; y(-1)=2

8.

x-e¥+2-¢’ =y-2x-e” —y'2x—ye? +y';  y(0)=0

9. y'x-cosy=e".Inx; y1)=0

10. sin® x-tgy - y'=1=cos” x(1- y'tgy);  y(0)=0

11

12.

13.
14.

15.

16.

17.
18.
19.

20.

2); =y'sin2y-v1+x*; y(0)=0
cos’ y
Vi-e* -e*
—— =Yy, y@0)=0
cos Yy
y /X =cosv/x —y?-cos+/x;  y(0)=0

In¥x =xy'—xy“In?x;  y@)=1
y'-InW:ex+x; y(0)=1
3+x=xy"Iny+xy-y*;  y@d)=1

y
In(x* +1) =y'e’ +y-e *+y-y'; y0)=0
e’ -arcsinx+e’ =y-Jx+1-y; y0)=0

v yi 4y iny+yxd-2=Igx;  y@=1

yJ—-9x2)(y +7) —x = (arccos 3x)?;  y(0)=0
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21.

22.

23.

24,

25.

26.

217.

28.

29.
30.

Yy (e +1)° _

P 0; y(O=2

2" . J1-9y —3¥ -\1-4" .y'=0; y(0)=0
y'+y'.COSX =sin y—Sin y'COSX; Y(O) =2
#_l—cosx-sinwzoi Y(O)=Z
1-25y* Y °
(B+e*)-y-y'=e*; y(0)=0

ex+y +ex _4y'.ey — e2x+y . y" y(o) — O

arctgx - (y? +3y) =10- arctgx + X y(0) =2
X

VI-X? - y4xy?+x=0; y(0)=0
XAy +4y+3-2y'=y'x*- (x*-3); y@=-1

X-sin(x+Yy)—y-siny =x-cosx-siny+y-cos’y; y(0)=0

3aganue 2

Haiitu o6muii uaterpan auddepeHImaib-HOro ypaBHEHUS.

1. 4xdx —3y-dy = 3x?ydy — 2xy*dx

2.

w

X-1+y2 +y-yW1+x*> =0
. A4+ y?dx— ydy = x* - ydy

. 3+ y? -dx—ydy = x*ydy

X-/3+ y2dx+yv2+x% -dy=0

4
5. 6x-dx—6Y-dy = 2x*ydy — 3xy*dx
6
7

. (e® +5)-dy+y-e*.dx=0

oo

1-x2

> +1=0
1-y

y-y-

9. 6xdx —6ydy = 3x*ydy — 2xy?dx

10
11

. X-4/5+ yidx+y-V4+x2dy =0

. y-(4+e*)dy—e*-dx=0

72



12. Va—x2 .y4xy? +x=0

13. 2x-dx—2ydy = x* - ydy — 2xy*dx
14. X-de+y-\/1Jr7dy=O
15. (e* +8)dy—y-e*-dx=0

16. W+y-y'-ﬂ:0

17. 6xdx — ydy = yx*dy —3xy“dx
18. y-Iny+xy'=0

19. 1+e¥)-y'=y-e*

20. V1-X% - y'+xy® +x=0

21. 6x-dx —2ydy = 2yx*dy — 3xy“dx
22. yAd+Iny)+xy'=0

23. 3+e")y-y'=¢

24. \J3+y? +41-x2 -y-y'=0
25. xdx — ydy = yx*dx — xy“dx
26. mdx+4(x2y+ y)dy =0
27. 1+eN)y-y'=¢e*

28. 3(x’y+ y)dy ++/2+ y?dx=0
29. 2xdx — ydy = y - x?dy — xy*dx
30. 2x+2xy2 +4/2—x% -y'=0

3aganue 3

Haittu pemrenne 3agaun Komm:

4

1. (x* +2y*)dx—x*dy =0, y(1):T
2. (y? —2xy)dx+x*dy=0, y@)=0

3. yP+x2y=xy-y, y@®=1
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4 xy-y=x1g2, y@==
X 6

5. -y =(x+y)-n >, y@®)=0

6. (Y++/Xxy)dx=xdy, y@)=0

1. (x—y-cos%)dx+x-cos¥dy:0, y@) =0
8. (3x* +2xy — y*)dx +(x* —2xy —3y*)dy =0, y@)=1
9. (y?-3x®)dy+2xydx =0, y(@0)=0

10. (x‘cosz+ y-sinz)ydx = (y-sinz—x‘cosl)xdy, y@) =1
X X X X

11. xdy = (y++/x* +y?)dx, y@)=0

-y
12. Wdy:{(x+ y)?-ex +y2}dx, y() =0

13. ydx+(2\/ﬁ—x)dy:0, y@) =1
14. y(y-xy)=x*+y*, y@)=0
15. x*(dy —dx) = (x+y)-ydx, y@)=0
16. yx = Jy—x+/x, y@)=1
17. xy(Iny-Inx) =y, y@)=1

X X

18. (xy-e’ +y?)dx=x2-e’dy, y()=1

19. xy'=y-(1+ln%), y@®=1

20. Y=Y _5 yay-o0
X+y-y

21. (2x* —y?)dx=y’dy, y@)=0

22. x?-dy—(x* +2xy)dx=0, y@D)=0
23. (2y—\xy)dx=xdy, y(1)=0

24. x-sin%dy: (y-sin%—x)dx, y@) =0

25. xdy = (2y —/x* +y*)dx, y@=0
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26. y'Vx = Jy+x—x, y@)=0

y
27. xy'-y=x-ex, yl)=0
28. (y—-3xy)dx=xdy, y()=0

29. xy'= y+iy, y@ =1

In=
X

30. yx=,[y-3x+3/x, y@®)=4

3aganue 4

Haiitu oOuii HTErpan ypaBHEHUS:

2
1. y':y—2+4l+2
X X
o3y 42yx?
Xy = ! 2 y)z(
2y° +X

3. y= X+Yy
X—y

4, xy'=x*+y* +y

2
5. 2y= +6Y43
X X

_ 3y’ +4yx’
6. xy'="2—""
ad 2y? +2x?

o X+2y
2X—Yy

8. xy'=2x*+y? +y

2
9. 3y'=y—2+8i+4
X X

7.y

. 3y®+6yx?

10. xy'=
ad 2y® +3x?

2 2
11, y=2 20"V
X~ —2xy

12, xy'=2x* +y® +y
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13. y':%+6¥+6
. 3y° +8yx”
14, xy'= 22—
a 2y? +4x?
15, y= X *29-y"
2x% = 2xy
16. xy'=3\x*+y* +y
2
17. 2y=2_+8Y 8
X X
. 3y’ +10yx°
18. xy'=—=——""—
a 2y? +5x?
19. y,:—x2+3xy—y2
3% —2xy
20. xy'=3\2x* +y* +y
2
21. y':%+8%+12
3y°® +12yx?
22, xy'="2—""1
& 2y? +6x°
2 a2
23,y XN
X —4xy
24. xy'=2,3x* +y* +y

25. 4y=Y_110L+5
X X

. 3y° +14yx?

26. xy'=—=>—"—2—
a 2y +7x?

2 Ey2
X —6xy

28.

29.

30.

Xy'=4\x* +y* +y

3y'=2_+10¥ 410
X X

Xy'=42x% +y? +y
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3aganue 5

Haiitu pemenne 3anayn Komm.

1.v—§=x% y) =0

2. y'-yctgx = 2x-sin X, y(g) =0

3. y+yCcosX = %sin 2x, y(0)=0

1
4. y'+ytgx =cos® X, 5=
y+yg Y =5

3
5. y- Y —xliox;  yp=S
Y13 y(-1 >

6. y—— = - (x+1), y(0)=1

7. y'—X = Xsinx; y(z) =1
X 2

8. y'+¥ =sinx, y(r)= 1

T

9. y'+2—); =x*, yD=1

2
10. y+—— - y=—-; y(0)=§

11. y- XZ y=5, y(2)=4
1 y_ X —
12. y+;_—-e .,y =e
Y _
13. y—2 = 2-7, y(1) =1
14. y'—X:—— y@) =4
X X
15. y'+gy=x3, y(l):—E
X 6

16. y'+§=3x, y@) =1

17. y- 2%y =1+x*, y@®=3
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18. y+ _zzxy=1, y@ =1

X
19. y'+3—y:£3, y@) =1

X X

1 3 1

20. y'+2xy = -2x°, y(l)zg
21 y'+L:§’ y(O):g

2(1-x2) 2 3

3

22. y'+xy =-x°, y(0)=3

23. y'—iyzex-(x+1)2, y(0) =1
X+1

24. y+2xy =x-e* -sinx,  y(0)=1

25y~ — (), yO)=1
X+1 2

26. y'-ycosx =-sin2x, y(0)=3

27. y'-2xy =—4x°, y(0)=—%
28. y'—%=—'n7x, y@®=1

Coa X1+ XY
29. y'-3x sz, y(0)=0

30. y—ycosx=sin2x, y(0)=-1

3ananmue 6
Haiitu oO1iee peiieHne ypaBHEeHUs
L Xy'=2y+2x*
. (2x+1)y'=4x+2y

. (xy +e*)dx = xdy

1

2

3

4. x*y'+xy+1=0
5. y+X(y'-xcos x)
6. 2x(x* + y)dx = dy
7

. (xy'-DInx =2y
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8. xy'+(x+1)y=3x"-e”

9. (x+y?)dy = ydx

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

20.
21.

22.

23.

24.

25.
26.
217.
28.
29.
30.

(2e¥ —x)y'=1

(2x+ y)dy = ydx + 41In ydy
(sin? y + xctgy)dy = dx
Xy'+x>+xy—y=0
y+y-Iny=(x+2Iny)-y'
X(Xx=1)y+2xy =1
X(x+D(y-D =y

(2xe” +y*)y'=ye’

X —y= y'-\/x2—+1

_ 1
X—y?

y
2(x—y?*)dy = ydx
(L+x?)y'=2xy = (1+ x?)?

y+2xy = 2x-e7%
.3 2
yt—-y=—

X" X

Y= 1
2X+y?

(1-x*)y'-xy =1

(x* =D y'—xy =x* —x
xy'+y—3=0
y'-3x’y—x*=0

y"COS X = ySin X + COS X

dx = (e¥ —3x)dy
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3aganue 7

Pemute 3amauy Komm.

|

. yidx+ (x+e*)dy =0, y(e)=2
2. (y*-e'+2qy'=y, y(0)=1

3. yidx+(xy-Ddy=0, y@)=e
4. 2(4y* +4y-x)y'=1, y(0)=0

5. (cos2y-cos’ y—x)y'=siny-cosy, y(%)zg
6. (x-cos® y—y*)y'=ycos®y, y(ﬂ)=%

7.¢ - (dx—2xydy)=ydy,  y(0)=0

8. (104y° —x)y'=4y, y@®)=1

9. dx+(xy-y’)dy=0, y(-1)=0

10. (8ycos2y—2y?sin2y—2x)y'=y, y(16)=%

11. 84y’ +xy-y)y'=1, y(0)=0
12. (2Iny—In® y)dy = ydx —xdy,  y(4) =e?
13. 2(x+yY)y'=y, y(-2)=-1

1
14. y®-(y-Ddx+3xy*(y—1)dy = (y + 2)dy, y(Z) =2

1

15. 2y%dx+(x+e’)dy =0,  y(e)=1

16. (xy+\/§)dy+ ydx =0, y(—%) =4

17. sin2ydx = (sin® 2y — 2sin’ y + 2x)dy, y(—%) :%

18. (y*+2y-x)y'=1, y(2=0

19. 2y, ydx —(6x\/§+7)dy =0, y(-4)=1

20. dx = (siny +3cos y +3x)dy, y(%) = %

21. 2(cos® y-cos2y —x)y'=sin2y, y(g):%
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22. chy-dx = (l+x-shy)dy, y@)=In2

23. 13y’ -x)y'=4y, y()=1

24. y*(y* +4)dx+2xy(y* +4)dy = 2dy, y(g) =2

25. (x+In?y—In y)y':%, y(2) =1

26. (2xy +./y)dy +2y2dx =0, y(—%) =1

27. ydx +(2x—2sin® y—ysin2y)dy =0, y(g)z—

VA
4

28. 2(y* —y+xy)dy=dx, y(-2)=0

29. (2y+xtgy —y’tgy)dy =dx, y(0) =7

30. 4y%dx+ (¥ +x)dy, y(e)==

1

1
2

3axanue 8

Haiitu pemenre 3anaun Kommu.

1

N

© ©® N o o &~ W

LYy =(1+x)-ey®, y(0)=1

. Xy'+y =2y*-Inx, y(1)=%
20y +y) =%y, y(@)=2

y+ax® -y =4(x* +1)-e™-y?,  y(0)=1
xy'—y=-y>-(Inx+2)-Inx, y@D=1
2(y+xy)=(+x)-e*-y*,  y(0)=2
3(xy+y)=y*-Inx, y@1)=3
2y'+ycosx =y '-cosx-(L+sinx), y(0)=1

y+4x® -y =4y?.e¥ . (1-x%), y(0)=-1

10. 3y+2xy =2xy 2-e >, y(0)=-1

1

1
1 2xy -3y =—(5x> +3)y°, y()=—
-3y =—(x*+3y", Y=
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12. 3xy+5y = (4x-5)y*, y@®=1

13. 2y'+3ycos x =e”* - (2 +3cos X) A . y(0)=1
y

14. 30y'+y) =xy*,  y@®)=3

1
15. y—y=2xy*, y(0)= 5

1
16. 2xy'—3y = —(20x% +12)y°, )=——
xy'=3y = —( )Y y(@) NG

17. y+2xy =2x°y*,  y(0)=+2

18. xy+y=y*-Inx, y@D=1
19. 2y'+3ycos x = (8+12cos x) - e** -%, y(0)=2

20. 4y'+xPy =(x*+8)-e ™ -y*,  y(0)=1
21. 8xy'—12y =—(5x* +3)y®, y@) =42
22. 2(y+y)=%",  y(0)=2

23. y+xy =(x-1-e*-y*, y0)=1

24. 2y'-3ycosx = —e > - (2+3c0s X) - 1 ,  y0)=1
y

25. y-y=x*, y(0)=1
26. 2(xy'+y)=y*-Inx, yD=2
27. y+y=x*, y(0)=1

28. y+2ycthx = y?-chx, y()= 1
shl

29. 2(y'+xy) = (x—-De*-y*, y(0)=2

30. y'—ytgx:—g-y“-sinx, y(0)=1

3aganue 9

Haittu pemrenune 3agaun Komm.

1. x? Y= (y-)z’ yO=-In2, y'@)=05
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N

© ®© N o

10.

11.

12.

13.

14.

15.
16.

17.

18.
19.

20.

21.
22.
23.
24.

Yy (e +)+y'=0, y0)=0, y'(0)=2

16

29y =(y) =Ly =5, Y B =2
(L+X°)Y"+(y) +1=0, y(0)=1, y'(0)=0
w'=yind), =0, y@-¢

X3 ' y"+X2 : yl:]-v y(l) :11 yI (1) =0
y'+y'tgx =sin2x, y(0)=0, y'(0)=-2
y*x-Inx=y', y(@2)=-2, y'(2)=In2

2xy"=y', y@0)=0, y'(0)=0

yigx=y+l, ¥(5)=0, y(3)=0
y"-2y'ctgx =sin® x, y(%) =0, y'(%) =0
Xy +2y'=x* y@)=0, y@=02
y"+§y'= X*, ()= 4—19 A =%
y"-2y'tgx =sinx, y(0)=0, y'(0)= —%

yH2x(y)? =0, y@®=0, y@-=1
xy"=y-(1+2x%), y@)=05e, y@)=e
Xy'=y+xt,  y() = g y' (@) =2
x(y+) =2y, y@d=1, y@®=0
x° - y|-+X2y.:1’ yh=1, y@=1
Ly s 0, y(&)=
Xy"—y'=x°-sinx, y(2) 0, y(2) 0
@-x*)y'=xy', y(0)=0, y(©0)=2
y'(x*+D)=2xy', y(0)=0, y'(0)=1
Xy'+x(y):-y'=0, y@®=Ih2, y@-=1
xy'-y'=x*-e, y0)=-1, y'(0)=0
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25. y'x-Inx=y', y@)=e-1, y'(e)=1

26. 2xy"=y',  y(©9)=8, y'(9=3

27. y (X2 +1) =2xy', y(0)=1, y'(0)=3

28. xy"=(1+2x7)y,  y@=+e+l, y@=+e

29. y"cosx+y"-sinx=0, y(O):—%, y'(0) =2

30. xy"=2y+2x*, y@) :%, y() =4

3aganue 10
Haiitu oO1iee perieHue ypaBHEHHUS:
1. y"=y"tgx=sinx:cosx
2. xy —y' =x?%e¥
3 x@"+1D)+y' =0
4, y"'—y' —x?2=0
5. x%y" +xy' =1
6. xy" +2x*+2y' =0

11_23’,_ 3
7. vy x+1—(x+1)

8. (x—x3)y"+Bx*—-1y —x3=0
9. y"+y'ctgx = sinx

10, y"—2% =1

X

11. yll _2

12. x4+ 2y —xy" =0

13. y'+yx?+ ') —xy" =0
14. xy" +y' =lnx+1
15, xy" =lnx+1
no__ J’_,
16. xy —y(1+lnx)

17. y" +y'tgx = cosx
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18. xy" —y' —Jxy' =0

!/ !

19. y" = % + siny;

20. xy" —y' ' =x- tgy;'

21. x>+ (y')?—2xy'y" =0
22. xy" +y' =4x3

23. y' —xy' = y’ln)%

24. xy" —y' =x?%-cosx
25. y'—y'=e*

26. y'+y' = xﬁ

27. y" 4+ y'cosx = sin2x
28. tgx-y”—y’+$= 0
29. (1+x3)y" +2xy' =x3
30. x%2y" +xy' =1

3aganme 11

Haittu pemrenue 3agaun Komm.
1

L 4y%y" =y*~1;y(0) =2, y'(0) = .
y" —128y°, y(0) =1, y'(0) = 8
y"-y3+64=0,y0) =4, y'(0) =2

y" + 2siny - cos3y = 0,y(0) =0, y'(0) =1
y'" = 32sindycosy, y(1) = %, y'(1) =4

y"'=98y3 y(1) =1, y'(1) =7
y'y3+49=0, y(3) =-7, y'(3) = -1

N o 0 A W N

" V2 ! 1
8. 4y3y" =16y*—1, y(0) = Y (0) = 72

9. y" + 8sinycos3y =0, y(0) =0, y'(0) =2
10. y"=72y3, y(2)=1,y'(2) =6
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11.
12.

13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.

24,
25.
26.
27.

28.

29.
30.

y"-y3+36=0, y(0) =3, y'(0) =2
y'" = 18sin3ycosy, y(1) = %, y'(1) =3

" I} 1
4y%y" = y* =16, y(0) = 2v2, y'(0) =

y"=50y% y(3)=1y'(3) =5
y"y3+25=0, y(2)=-5,y'(2) = -1
y'"18sinycos3y = 0, y(0) =0, y'(0) = 3

T

y'" = 8sin3ycosy, y(1) = Sy =2
y'=32y% y(4)=1,y'(4) =4
y'y3+16=0, y(1) =2, y'(1) =2

y'" + 32sinycos3y =0, y(0) =0, y'(0) = 4

y" = 50sin3cosy, y(1) = g y'(1) =5

y" =18y3, y(1)=1,y'(1) =3
y'y3+9=0, y(1)=1, y'(1) =3
y3y" = 4(y* — 1), y(0) =2, y'(0) =2
y" + 50sinycos®y =0, y(0) =0, y'(0) =5
y" =8y3 y(0) =1, y'(0) =2
y'y?+4=0, y(0) =-1, y'(0) = -2

T

y" = 2sin3cosy, y(1) =-, y'(1) =1

~
yiy" =y* =16, y(0) = 2v2, y'(0) = V2
y3y" = 4(y* — 1), y(0) =2, y'(0) =2

3aanue 12

Haiitu o0muii uHTErpan ypaBHeHUS

1.

2
3.
4

yy" =y*y' + (')?

LY =0 +y (-1 =0
yy'+(y")? +yy" =0

. y'tgy = (')?
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© © N o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,

25.
26.
217,
28.
29.
30.

14} 1 ! !
y +ﬁ'€y2'y —2y(y")? =0

y'={1-(")?

y' =Nt =2y"e”
"' =0 -0
yy" =@"?

3(v")>2 ’
no_ (J’)ZSY_
y y

3(y")* = 4yy" +y*
2y(y)P+y" =0

1+ ()% =2yy"

yy" = 2yy'lny = (y')?
yy" =3 = —2yy"

y'' cosy + (y")?siny = y'siny

y'+ )=y

yy'"' =) =y%y
2yy" =3(y')? = —4y?
(v —2)y" =2(")?
2yy" +y* = (¥)* =0
" =y (2yy’ ~y")

2yy" =3+ (y)?

y' =y <y;—2 %—4)
y'=3y+1

b+ D% =)
y'y+ ) =—y?y
y'(a+@H)=y"
y''=2eY

' +2y)y" = (¥')?
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3agnue 13

Haittu pemenue 3anaun Komm

1.

2.

© 0 N o g bk

11.

12.
13.
14.
15.

16.

17.
18.
19.

20.
21.
22.

23.
24,

y" —5y"+ 6y = 2cosx, y(0) =3, y'(0) = %

I ! 1A 1
y"' =2y +5y =x%+1, y(0)=—3,y(0)=—g

y"' —4y' + 4y = —x? + 3x, y(0) =3, y'(0) = g

y" —=2y"+ 10y = —sin2x, y(0) =0, y'(0) = 2

4
y'—4y' +3y=e>*, y(0)=, y'(0) =9
y'"+4y =sin2x + 1, y(0) = %, y'(0)=0
y'+y =e*,y(0)=1y(0)=1
y'—6y'+9y=9x>—-12x+2, y(0) =1, y'(0) =3
y" +9y =36e3*, y(0) =0, y'(0)=0
3

y'" +2y" —8y = 3sinx, y(0) = -1, y'(0) = -3

Y +6y" +13y =8e™, y(0) =3, y'(0) = 2

y" —4y' + 8y =8x%*+4, y(0) =2, y'(0) =3

y" +y' —5y = 50cosx, y(0) =3, y'(0) =5

y" +2y +5y=13e?* +1, y(0) =1, y'(0) = 4

y"' —4y"+ 5y =10x, y(0) =10, y'(0) =6

Y — 4y +4y =3x —x%, y(0) = 3, y'(0) = 2
y'—6y" +9y=4e*, y(0)=3,y'(0)=8

y" —4y' + 4y = —169sin3x, y(0) = —12, y'(0) = 16

y" +2y' —8y=16x+4, y(0)=2,y'(0) =6

" / 2 ’ 3
y"'—4y'+5y=5x*—4, y(0) =—, y'(0) = ¢

5

y" —4y' +5y =xe®*, y(0)=1,y'(0)=0

y"'—4y' +4y =e®*, y(0) =2,y'(0) =8
y'"=5y"+6y=_1A2x—-7)e*+1, y(0) =0, y'(0) =0
y" =y =5x% y(0)=0,y'(0)=0

88



25. y'""+5y" + 6y =12cos2x — 8sin2x, y(0) =1, y'(0) =3
26. y'"+y=2cosx, y(0)=1,y'(0)=0

27. y" +6y' +9y =10sinx, y(0) =0, y'(0) =0

28. y'"+4y=e"%* y(0)=0,y'(0)=0

29. y" —4y' +5y =2x%e*, y(0)=2,y'(0)=3

30. y'"+6y ' +13y=26x—1, y(0)=0,y'(0)=1

3ananue 14
Haiitu oO1iee perienre ypaBHEHHS
y' =y =2x
y'—4y' + 3y =e”
y'+y= %sinx
y'—4y'+ 13y =5
y'"+ iy =10

o g k~ w b=

y'—4y' + 4y =12

7. y" +%y’ +%y = ez

8. v'+4y'+3y=¢e7"*
9. y'"+2y  +y=¢e*

10. y" —2y"' =3y =¢e”*
11. y" —y' =x3

12. y" +5y"+6y =10
13. y" —4y' +3y =e?*
14. y" + %y =X

15. y" 4+ y =sin2x

16. y" —3y' — 4y = sinx
17. y" +4y' + 3y = cos2x
18. y"" — 3y’ = sinx

19. y" +y' =x?
89



20. y"" 4+ 4y = sin2x + cos2x
21, y'"+y' =7

22. y'"=2y"' =10

23. y"' =2y +y=1xe*
24. y"" —5y' + 6y = e3*
25. y" —4y' +4y =e**
26. y'"+2y" +5y=e*
27. y" +4y' + 6y = x?
28. y"' =7y +6y =x3
29. y" 4+ 5y’ =sinx

30. y" =3y’ =xe3*

3aganmue 15

Haittu pemenne 3agaun Ko

,y(O)—3 y'(0)=0

1. y"+m?y=

COSTTX

3x
2. y'+3y = o

1+e3%’

y(0) = In4,y'(0) = 3(1 — [n2)
3. y"+4y =8ctg2x,y (E) =5,y (E) =4

4. y" —6y' +8y = ,y(0) =1+ 2In2,y'(0) = 6In2

—2x

3x
5 y” —9y' +18y = 9e_3x,y(0) =0,y'(0) = 0

6. y” + yZTE - smnx'y( ) 1’ y, (%) - T[?Z

———,y(0) =2,5'(0) = 0

cos( )

7.y +ﬂ2y—

8. y" —3y' =2 3(0) = 4ln4,y'(0) = 3(3In4 — 1)

3+e73%’
9. y"+y=A4ctgx,y (g) =4,y (g) =4

10. y" —6y' +8y = y(0) =1+ 3In3,y'(0) = 10(n3

_Zx )

_zx,y(O) =0,y'(0)=0
90

11. y" + 6y’ +8y—



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

217,

28.

29.

30.

y”+9y sm3x'y()_4'y,(l)=3?n

y +9y = cosBx'y(O)_ly(O)_O

"o . _ 1(0) _ .
y -y = 2+e_x,y(O) n27,y"% =19 —1
y" + 4y = 4ctg2x,y G) =3,y G) =2

y' =3y +2y=—=,y(0) =1+ 8In2,y'® = 14[n2

2x

y" =6y +8y =——,y(0) =0,y'(0) = 0

sm4x'y( ) = 3,y’(£) =21

°_,y(0) =3,y'(0) =0

y'+ 16y =

y' +16y =

cos4x

Y =2y =20 5(0) = Ind,y' (0) = Ind — 2

1+e

" ' 1
y'+I=ctglym =2, y'(m) =3

y" —3y' +2y = 1_x,y(0) =1+ 3In3,y'(0) = 5In3

Y +3y' +2y = — ,y(O)—Oy(O)—O
iy =t () =2 () =
Y+ 4y = ——,y(0) = 2,y'(0) = 0
y'+y' = vy x,y(O) =I[n27,y'(0) =1—-1In9
y”+y=26tgx,y(§)=1, y’(§)=2

y" =3y +2y =-—,y(0) = 1+ 2in2,y'(0) = 3In2
y”—3y’+2y—2+x,y(O)—Oy(O)—O
nyy="y(E =1y (E)=Z

y +y_sinx'y(2)_1'y (2)_2

3aganue 16

Haiitu obmiee pemienne ypaBHEeHUS

1. y" —4y' +4y =x?-Inx-e?*

91



4

Y Ty =
.Y +6y +9y=vVx+5-e 3

e

] y,,_zy,-l_y:m

.y 4y + 4y = m7xe‘2x

" / e3*

e—4x

: y”+8y’+16y=m

X
. y”+y’+iy=3x+1-e_5

Yy +4y 4y =V1—x%-e7

. y'+2y'+y=arctgx-e™*
VY= og

- Y9y = sin3x

.y +y=tgx

. y'+4y =ctg2x

- Y2y = sinzlx/ix

- YU+ 16y = cosl34x

Yty = cos5x

- Yty = sin152x

Y43y 2y =

.y =7y + 12y = e sine”
. y" =5y + 6y =e**tg?e*
. yu_3y1+2y=e3x 1—e2x



e6x

Virer
26. y" —5y' + 6y = e*arctge

25. y"—=9y' +2y =0

X

4 ! 1
21. y' -y = 1+e*
4 ! e4x
28. y" —=5y' +6y = Nepr
4x
29. y' =3y’ +2y= \/ﬁ

30. y" =2y +y=-e*lnx

Pemmnts 3amauy Komm.

1 X'=y x(0)=1
Cly'=x+t?’ y(0)=2

9 X'=y-5cost x(0)=0
Cly'=2x+y 7 y(0)=1

3 X'=3x+2y+4e”  x(0)=-1
S ly'=x+2y " y(0)=1

4 X'==x+2y+1 x(0)=3
Cly'=-2x+3y ' y(0)=-2

5 X'=X+2y x(0)=0
" ly'=x-5sint’  y(0)=1

6 X'=2X-Yy x(0) =1
S ly'=-2x+y+18t" y(0)=2

2 X'=3x—4y+e?®  x(0)=-3
Cly'=x-2y-32" y(0)=1

3aganue 17
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8 X'=2x-3y x(0) =-2
Cly'=x—-2y+2sint’  y(0)=1

9 {x':x—y+8t x(O):%
VIR y0)=1
'=5x—3 _

10, [X=%% x(0) = 0
y'=x+y+5e"  y0)=-1

11 X'=2x+4y-8 x(0)=2
Cly'=3x+6y ' y(0)=-1

12 X'=4x -3y +sint x(0) =1
" ly'=2x—y—2cost’  y(0)=0

13 X'=x+y+1 x(0)=-1
Cly'=3x—y+2t" y0)=-2

14 X'=2X+ Yy +cost x(0)=-3
" ly'=—x+2sint ' y(0)=1

15 X'=2X—y+2e' x(0) =2
" ly'=3x-2y+4et’  y(0)=-1

16 X'=Xx-2y+7 x(0)=1
Cly'=x-y+4 T y(0)=—4

1
17 X'=4x+ 6y X(O):_E
S ly'=2x+3y+t’ 3

y(0) = 5
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.|

19.
20.

21

22.

2

24

X'=4x+y—e” X(O)_%
y'=-2x+y y(0)=0

X'=y x(0)=-3
y=x+e' y0)=2

X'= —2y+3t X(O) =1
y'=2x+4 ' y(0)=-3

X'= X + y — C0S 2t x(0)=3
" |ly'=3x-y+3sin2t’  y(0)=2

X'=—-y+ e x(0)=-1
y'=—x+2e%  y(0)=-2

x(0) = —%

3. {XE X+4y -t

'=x-2v+1 ' 1
y y y(O):E

X'=—X+ Y+ 2sint —3cost
. y'=—6Xx+4y+7sint —20cost ,

25{35x+4y+4e x(0) =3

y'=2x+3y+et y(0)=-2

26.{x:—3x+2y+2amt x(0)=2

y'=-3X+Yy - y(0)=1

x(0)=0
y(0) =1

95



X'=X+2y-2t x(O)=—E
27. 0

1,
'=3X+2y+— 1
TETYT yo=
28 X'=x+y+e" x(0)=0
y'=12x+2y+9e* y(0)=-1

29, {X'Iz —3x—y+4t’ x(0) =0
y'=x—-y—4 y(0)=1

30 X'=3x+y+2sint  x(0)=-1
" |ly'=8x+y-8sint’ y(0)=3

3aganue 18

Haiitu ob1iiee perieHne CucTeMsl:

. X'=3-2y+t?
S ly'=2x-2t

5 X'=X+y+t
S ly'=-2x-2y+2t

3 X+y'=e"' -y
| 2x'+y'=sint -2y

{x‘+x =y+e'
4.
y'+y=x+e'

X+y'=y+e'
" |2X'+y'+2y = cost

96



6 X+4y+2x =4t +1
" ly+x—y =15t

5 X'=2x +3y +5¢e'
" |y'=3x+2y + 8¢

8 4x'-y'+3x =sint
" | x'+y = cost

X'+2X + 2y =sint
" |y'—4x -2y = cost

X'=3-2y
S ly'=2x-2t

1n {x': X—2y+t

y'=X+3y

{x'z 2X -9y

12. |y'= x+8y+t?

13 X'=e' —y-5x
S ly'=e? +x-3y

X'=3x+8y+1-2t
14.

y'=-3y-x

5. {x': —4(x+y)+t

X'—4y'=—-4x+t



16. {x':x+5y+t

y'=-3y—-x+1

17 {x'= y+2e' +t

y'= X +t?

X'=y+t?
18. |xX—-y=x+y

10. {x'+x -2y=0
y+X+4y =t

X'=X+2y+1
20. § ,
y'=4x-y

X'=-3Xx—-4y+1
21.
y'=2Xx+3y

X'=3X+5y+2t
22. { y

y'=3x+y+1

’3 {x':3—2y+t2

y'=2x-2t

20 {x': X—2y+t°
y'=x+3y

X'=5x+4
25, { Y

y'=2x+3y



2. {x": 2X +8y
y'=X+4y

X'=X+3y
27. 4 .
y'=3X+Yy

X'=X+5y
28. {
y'=7x+3y

X'=2x+3y
29. 4,
y'=Xx+4y

X'=5x+8y
30. ¢,
y'=3x+3y

3aganue 19

ITocTpouTh MOCIENOBATENBHEIE TIPUOIMKEHNS Y,,Y,,Y, K PELIEHUIO JaHHOIO ypaB-
HEHUS C JaHHBIMU HAaYaJbHBIMU YCIIOBHSIMHU.

L Y'=x+x%y%, y(0)=1

cy'=x"—xy®, y(0)=0

L Y'=2x=x%y%, y =0

L Y=xt+yi 41, y@)=1

1

2

3

4

5 y'=x*-y*, y(@2)-=1
6. y=xy+y*, y(0)=1

7. y=y’+x, y@®=0

8. y=y+e’-x, y0)=0
9. y=y*+e'',  y(0)=1
10. y'=y*+x*-e’, y(0)=0

11. y'=1-x-siny, y(z)=2x
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12.

13.

14.

15.

16.
17.

18.

19.
20.

21.

22.
23.

24,

25.
26.

27.

28.

29.

30.

o y(l):]-
X

y'= ;2 +cosx-tgy, Y(0)=0

y(0) =1

y=2sxsiny, yC)=z
Vs 2
y'= (e’ —e)sinx+ y
@+x°)
2X
'= +e’t -1,
Y 1+x?
y'=x*-y+x®-sinzy, y(0) =1

y'=y® +x-cos3y,

y'=7° —y®+x-sin

y'=1+xsiny,

y(0)=0

g, y(0) =7

y@r)=rx

y'=1-y’>+x-coszy, Yy =1

Y=y sinx+(y-1?, y()=1

y'=(x-y)y’ +1,

y'=y?.sinx+sinx,

y'=y? -sinx +

y@» =0
y(0)=0

+ COS X,

cos? x

y'=sinx-Iny+y*-e*, y0)=1

y@® =1

y'=X+y+y?,

y=cosx+y?,  y(7)=0

| 1
y=f+;, y@)=0

y'=y*esing,  y(7)=0

y'=(€"-DIny+

y
e )

yQ) =e

y(0)=0
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YueOHOE H31aHUE

Caxaposa /Iwomuna Buxmopoena

TUITIOBBIE PACUYUETHBIE 3AJIAHUSA
I1HO MATEMATUKE

YYEBHOE IOCOBHE

PenaktupoBanue, koppekrypa I pysunckas T.A.
Bepctka, maketupoBanue Capkucosa E.B.
Juzaiin o0moxku Knumosa B.B.

Uza. Ne 77/2990. Toanucano k nevatu 21.07.2017.
O0mwem 6,5 yen. . 1. Dopmat 60x84/16. 'apautypa Times.

[TeuaTs 1udpoBasi. bymara odcernas.
Tupax 500 »x3. 3aka3 Ne 146.
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