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3ABJAHHS 1

3amaHo HACTYITHI MaTPHIL:
3 -1
3 4 2 3 70
A= ; B= ;, C=|1 5 |;
1 0 3 2 51
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OGuucuT MaTpuIio X 3a BKa3aHUMHU (HOPMyJIaMH .
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1. X=A-C+3D; 2.X=C-B-2H; 3. X=B-B"+D;
4. X =(A+2B)-C; 5 X=C-A+H"; 6 X=D-A+3B;
7.X=C-C"-2M; 8 X=(2H-M)-C; 9. X=D-B+2A;
10. X =C-B+M"; 11. X=D"-B-2A; 12 X=M-C+B";
13. X=C-D-A"; 14 X=(A-B)-H; 15 X=D-C"+2B;
16. X=B-C-2D; 17. X=A"-B+3H; 18 X =(A+B)"-D;
19.X=B"-4-2M; 20.X=C".-C+2H; 21. X=(M-H)-B';
22. X=(BA+B)-C; 23. X=C-D+4C; 24 X=H"-M-2H;

25. X =M-A"—-C; 26 X=3D-B-C; 27. X=C-B+2M;
28. X=H-M-2M; 29. X =(H+2M)-C; 30. X =(3A-B)-H .



3ABJAHHS 2

Posp’s3atu cucremy:

11.

a) 3a popmymamu Kpamepa;

0) MaTPUIHUM METOJIOM;
B) MeToaoM [ayca.

X, +2X, +3%; =1,
X, +2X, +4X; =2,
3X, +4X, +5X; =9.

4%, +2X, + 3%, =1,
2X, +2X, +4x; =4,
3X, +4X, +5%, =6.

X, +2X, +3X; =1,
3X, +2X, +6X; =2,
3X, +4X, +5X, =5.

3Xx—-5y+3z =1,
X+2y+12=4,
-X+Yy-3z=-5.

—-6x-14y +12z7 =2,
—4x+2y+9z =28,
O9x+7y—-9z=5.

X—-y+z=9,
2X+Yy+62 =6,
X+2y+4z=0.

10.

12.

X, +2X, +3X; =3,
3X, +7X; =4,

3X, +4X, +5X; =09.
X, +2X, +3X; =1,
X, +2X, +4X; =2,
3X, +4X, +5X; =3.
—2X, — X, = X3 =2,
3X, —3X, +2x, =10,
4%, + X, — Xy = 2.

3X-5y+3z=1,
X+2y+12=4,
2X+7y—2=8.

—-14x -6y +12z =2,
2X—4y +9z =28,

7X+9y—-9z=5.
3X+y+4z=19,
2X—-y+2z=11

X+y+2z=09.



13.

15.

17.

19.

21

23

25.

3X, —2X, —5X; =5,
2%, + 3%, —4x, =12,
X, —2X, +3X; =-1.

2%, +2X, +3X; =1,
2%, + X, +2X; =2,
4%, +4X, +5%, =9.

2X, +2X, +3X; =1,
3X, +2X, +4X; =2,
X, +4X, +5%; =9.

3X, + X, + Xy =4,
—3X, +5X, +6X; =36,
X, —4X, —2X, = -19.

3X, + X, +3X; =1,
—3X, +5X, +4X, =2,
X, +4X, +5%, =09.

X, —2X, +3X; =14,
2%, + 3%, —4X, = -16,
3X, —2X, —5X, = -8.
X, +2X, +3X; = -4,

X, +2X, +4X, = -2,
3%, +4X, + X, =—6.

14.

16.

18.

20.

22.

24,

26.

2X; — X, +2X%; =0,
4X, + X, + 4%, =6,
X, + X, +2X; = 4.

2X; — X, —3X; = -9,
X, +5X, + X, = 20,
3X, +4X, +2X; =15.

X, +2X, +6X; =1,
X, +2X, + X3 =4,
3X, +4X, —2X, = -9.

3X, + X, +3%; =1,
—3X, +5X, +4X; =2,
X, +4X, +5%; =9.

2X, +2X, +3X; =1,
2%, +2X, + X3 =3,
3X, +4X, +5X; =5.

X, +2X, +3X; =12,
X, +2X, +4x; =16,
3X, +4X, — X, =8.
X, +5X, —6X, =15,
3X, + X, +4X, =13,
2X; —3X, + X3 =9.



X, +2X, +3%; =1,
274 % +2X, +4X, =2,
3X, +4X, +5X; =3.
X, +4X, +3X; = -9,
29 14X, — X, +4X, =2,
3X, = 7X, = —6.

3ABIJAHHA 3

28.

30.

5X, +2X, —4x, = -16,
X, +3X; =6,

2%, +2X, — X3 = 2.
2X, +3X, +4X, =33,
X, — 95X, = 24,

4x, +11x, = 39.

Po3B’s13aTn OHOPIAHY CUCTEMY JIHIMHUX aJreOpaidHuX PiBHSHb.

S5X, —3X, +4x; =0,
1.93%, +2X, — X3 =0,
8X, — X, +3x, =0.

X, +2X, —5X, =0,
392X, —4X, + X, =0,
3X; —2X, —4x, =0.
X, +2X, +4x; =0,
519X, + X, +2X, =0,
4X, — X, —2X; =0.
X, —2X, +X; =0,

7 43X, +3X, +5%; =0,

4x, + X, +6X; =0.

5X, —6X, +4x; =0,
3%, —3X, + X; =0,
2%, —3X, +3X; =0.

X, + X, + X, =0,
2X; —3X, +4X, =0,
3%, —2X, +95%, =0.

3X; =X, +X; =0,
2X, +3X, —4X, =0,
9%, +2X, — 3%, =0.
2%, + X, —3X; =0,
X, +2X, —4X, =0,
X, — X, + X3 =0.



11.

13.

15.

17.

19.

21.

2X; — X, +2X%; =0,
4x, + X, +5x%; =0,
2X, +2X, +3X%; =0.

3X, —2X, + X3 =0,
2%, +3X, —=5%; =0,
S5X, + X, —4X, =0.

X, +2X, =5X; =0,
X, —2X, —4X, =0,
2X, —9x, =0.

2X; — X, +2X%; =0,
3X, +2X, —=3%X; =0,
SX, + X, =X, =0.

X, —3X, —2X; =0,
3X; — X, +4%, =0,
2X; — 2%, + X3 =0,
3X, +2X, —3X, =0,
2%, —3X, + X, =0,
S5X; — X, —=2X, =0.
X, +5X, + X; =0,
2%, —3X, — 7%, =0,
3X, +2X, —6X; =0.

10.

12.

14.

16.

18.

20

22.

4%, + X, +4x, =0,
3X; —2X, = X3 =0,
X, — X, +3%, =0.

5X, + X, —2X; =0,
3X, + 2X, —=3X, =0,
2%, — X, + X3 =0.

2X; — X, +3X; =0,
X, —3X, +2X; =0,
X, +2X, + X, =0.

X, —3X, +5%; =0,
X, +2X, —3X; =0,
2X, — X, + 2%, =0.

SX, + X, —2X; =0,
3X; — X, + X3 =0,
2%, +2X, —3%X, =0.

4%, — X, +5%; =0,
2%, —3X, + 2%, =0,
2X, + 2%, + 3%, =0.
3X, +4X, —X; =0,
X, —5X, +2X; =0,
4%, — X, + X3 =0.



2%, +4x, —3X, =0,
234 % —3X, +2X; =0,
3%, + X, = X; =0,

5x, — 3%, +2x, =0,
o5 42X, +4X, —3X, =0,
3X, — 7X, +5%, =0.
5x, +8x, —5x, =0,
27 41X, +5%X, — X3 =0,

2X; —3X, + 4%, =0.
2X, — X, +4X; =0,

29 4 X, —5X, +3X; =0,

S5X; —4X, =X, =0.

3ABJAHHS 4

24.

26.

28.

30.

7%, —6X, —X; =0,
3x, —3X, +4%, =0,
4x, —3x, — 5%, =0.

X, —8X, +7X; =0,
3X, +5X, —4x; =0,
4x, —3X, + 3%, =0.

5%, + X, —6%X, =0,
4x, +3X, = 7X; =0,
X, —2X, +X; =0.
2X, +2X, — X, =0,
S5X, +4x, —6X; =0,
3X, +2X, — 5%, =0.

300pakyBaTH Ha ITUIOIIWHI HEKONiHEapHi BeKTopu a i

noOyayBaTH BEKTOp C = aa+ p b.

Ne a B a b

1, 1 2 13) | (21
2. | 1 0.5 22) | (45)
3. | 2 1 @0) | (-33)
4 | -3 1 (2,3) (4.8)
5. | 05 2 (6,2) (0,5)
6. | -2 4 1-1) | (2
7. 3 1 (2,3) (1,2)
8. | 4 2 (2,0) (L4)
9. | 5 05 | @-1) | (410)

b

Ta
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Ne o ﬂ a b
10.| -4 2 (3.1) (1.2)
.| 2 15 03) | (3.6)
12.| 15 2 (3,6) (1,4)
13. 3 -2 (2,-5) (4,1)
14| 1 5 (1,6) (3.2)
15.| 4 3 14) | (2,0
6. -1 2 (1-3) | (1)
7. 1 05 | (22 | (-4.-6)
18.| -2 1 40) | (3,-3)
19.] 3 1 (2-3) | (-4.-8)
20.| -05 2 (6,2) | (0,5)
21| 2 4 11 | (-2-1)
2. 3 1 (2,3) | (-1,2)
23.| -4 2 (20) | (-1,4)
24| 5 05 | (21) | (-4-10)
25| 4 2 (3-1) | (-1-2)
26.| 2 15 | (0-3) | (-3,-6)
27.] 15 2 (3-6) | (-14)
28.| -3 2 (25) | (-4-1)
29.| 1 5 (-1-6) | (32
30.| -4 3 1,4 | (20

3ABJIAHHA 5

Bu3HA4YUTH, IPU SKKMX 3HAYEHHSAX KOHCTAHT 0. Ta  BekTopu a i D

KoJiHeapHi, a BekTopH D i C opToroHanbHi.

1. a=(a,4); b=(28); c=(B,-1).
2. a=(6,a); b=(-34);  c=(47).
3. a=(a,9); b=(13); c=(8.2).
4. a=(10,a); b=(-5,2); c=(4,p5).
5. a=(a,~2); b=(4,1): c=(-2p).



© © N o

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.

a=(4,a);
a=(a,2);

a=(-14,a);

a=(a,-9);

.a=(a,15);
11.
12.

a=(-4,a);
a=(La);
a=(2,a);
a=(a,-b);

a= (a,—4);

a=(-6,a);
a=(-5a);
a=(a,-2);
a= (4, );
a=(-3a);
a=(a,l);
a=(3a);
a=(4,a);
a=(5a);
a=(a,3);
a=(-6,a);
a= (2,);
a=(a,-2);
a=(4a);
a= (a,));

Tl Ol Tl Tl Tl Tl Ol Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl

Ol T

11

=(-2,3);
=(6,-4);
=(7,3);
=(54);
=(2,-9);
=(8,3);
=(-3,6);
=(-14);
=(4,2);

= (_3112) ;

=(3,2);

=(10,-2);

=(9,6);
=(2,-8);
=(6,2);
=(8,-4);
=(12,4);
=(-2,9);
=(10,4);
=(-3,1);
=(3,8);

= (_41 _2) ;

=(3,6);

TR
® B
|
N
N

=(6,5).
=(2,8).
=(B,-7).
=(-8,p).
=(B,4).
=(-3,8).
=(8,2).
=(8 5).
=(B,-6).
=(2,p).
=(p,6).
=(2,p).
=(8,3).
=(4,p).
=(8.3).
=(2,p).
=(8,3).
= (10, B).
=(8,2).
=(5,18).
=(B,-6).
=3 5).
c=(8,4).
c=(8,-2).
c=(4,8).

I o1 Ol

[ T I o T B o N L T I o N I

[ T O o T O o T o Y Y O o U A o O o N L o T L N B o I I O I |

9}

[}
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3ABJAHHS 6

Tpuxyrauk ABC 3amaHo koopauHaTtaMd CBOIX BEpINHMH. 3HAHTH
BHYTPIIIHIN KyT npu Bepmuai A .

Ne A B C

1 (1,3,6) (2,2,1) (-1,0,1)

2. | (-4,2,6) (2,-3,0) (-10,5,8)
3. (7.2,4) (7,-1,2) (3,3,1)

4. (2,1,4) (-15,2) | (-7,-3.2)
5. | (152 (-6,0,-3) (3,6,-3)

6. | (01,1 (-2,3,5) (1,5,-9)
7. (5,2,0) (2,5,0) 1,2,4)

8. | (2-1,-2) 1,2,1) (5,0,-6)

9. | (20,4 (-1,7.1) (4,-8,-4)
10. | (14,45 (532) | (-2,-6,-3)
11. | (1,2,0) (3,0,-3) (5.2.,6)

2. (212 (1,2,-1) (32,1)

3. (1,2 (-1,1,3) (2,-2,4)

4. (230 (4,1,-2) (6,3,7)

15. | (1,11 (2,3,1) (3,2,1)

16. | (157) (-3,6,3) (-2,7,3)

17.| (34,7 (1,5,-4) (-5,-2,0)
18. | (-1,2,-3) (4,-1,0) (2,1,-2)

19.| (4°13) (-1,2,0) (0,5,1)

20. | (L-11) (-2,0,3) 2,1,-1)

21| (1,2,0) (1,-1,2) (0,1,-1)

22, (1,0,2) (1,2,-1) (2,-2,1)

23.| (12-3) (1,0,1) (-2,-1,6)
24| (3,101 (-23,5) | (-6,0,-3)
25| (-1.2,4) (-1,2-4) | (3,0,1)

26.| (0,3,1) (-4,1,2) (2,-1,5)

27 (1,3,0) (4,-1,2) (3,0,1)

28. | (-2-11) (0,3,2) (1,3,-4)

29. | (-3,5) (2,1,-4) (0,-3,-1)
30. | (2,4,-3) (5,-6,0) (-1,3,-3)
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3ABJAHHS 7

3agano BepmmHM TpukyTHuKa ABC. A(X;,Y;), B(X,,Y,)
C(X;,Y;). 3naiitu:

a) piBHSHHS CTOPOHU AB;

0) piBusiHHs Bucotu CH;

B) piBHSIHHA MeniaHu AM,

T') PIBHSHHS TPAMOI, IO MPOXOIUTH depe3 BepinnHy C mapaienbHO
CTOpOHi AB;

) Bigcranb Big Touku C 10 npsaMoi AB,;

e) rouky N nepernny mexianu AM ta Bucotu CH.

Ne A B C
1. (-2, 4) (3,1) (10, 7)
2. (-3,-2) (14, 4) (6, 8)
3. @, (-3,-1) (11, -3)
4, (1,0) (-1, 4) (9, 5)
5. 1,-2) (7, 1) (3,7
6. (-2, -3) (1, 6) (6,1)
7. (-4, 2) (-6, 6) (6, 2)
8. (4,-3) (7, 3) (1, 10)
9. 4,-4) (8,2) (3,8)
10. (-3,-3) (5,-7) 7,7
11. (1, -6) (3, 4) (-3,3)
12. (-4,2) (8, -6) (2, 6)
13. (-5, 2) (0, -4) 5,7)
14. (4, -4) (6, 2) (-1, 8)
15. (-3, 8) (-6, 2) (0, -5)
16. (6, -9) (10, -1) (-4,1)
17. 4,1) (-3,-1) (7, -3)
18. (-4, 2) (6, -4) (4, 10)
19. (3,-1) (11, 3) (-6, 2)
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Ne A B C

20. (-7,-2) (-7,4) (5, -5)
21. (-1,-4) (9, 6) (-5, 4)
22. (10, -2) (4, -5) (-3, 1)
23. (-3,-1) (-4, -5) 8,1)
24. (-2, -6) (-3,5) (4, 0)
25. (-7,-2) (3,-8) (-4, 6)
26. ©,2) (-7,-4) (3,2
217. (7,0) 1,4 (-8, -4)
28. 1,-3) 0,7 (-2, 4)
29. (-5,1) (8,-2) (1,4)
30. (2,5) (-3,1) 0,4

3ABJIAHHS 8

Bu3HAuNTH, IIPH SIKMX 3HAYCHHSIX KOHCTAHT M i N mpawmi |, 1a |,
a) TapanenbHi;

0) cImiBIagaroOTh;

B) MaIOTh OJIHY CITUTBHY TOUKY.

1. l:mx+4y+n=0; I, : x+my-1=0.

2. lL:mx-y-1=0; l,:3x—2y—-n=0.
3. I:mx-2y+1=0; l,:6x-4y—-n=0.
4. | :x+my+2=0; l,:3x+2y+n=0.
5 | :mx+9y+n=0; L, :x+my+2=0.
6. | :4x+2y+n=0; I, :x+my—-3=0.

7. 1 :3x+my-1=0; l,:2x—4y—-n=0.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

= = = = = = = = = =

iy

= = = = = = = = = =

— = =t T T = = e e e = = =

filky

t4X+my+n=0;
:5X+my—-1=0;
:X+my-3=0;
12X—my+6=0;
:5X+my+n=0;
24x+my+5=0;
:2X—=7y+n=0
'mx+3y—-8=0
:2X—4y—-n=0
‘mx+6y+4=0
X—my—-2=0;
‘mx+y—-4=0;
17Xx-2y+n=0
5X+y-2n=0;
:3X—my+7=0;
‘mx+y-6=0;
1 7X+my+n=0;
:5X—my—-3n=0
12X+5y+n=0;
:8x+2my+1=0
:8x+2my+1=0
12X—my+6=0;
t4x+2my+3=0

15

N N N N N N N N N N

N

N N N N N N N N N N

— — m— — — m— m— m— m— K

N

mx+y+2=0.
:2X+4y+n=0.
‘mx+4y+n=0.
:3x+y+n=0
‘mx+5y—-2=0.
:mx+4y—-n=0.
'mx+3y-6=0.
:3X+my+n=0.
:mx+3y-5=0.
16Xx+my+n=0.
:3X+5y+n=0.
:X+my+n=0.
'mx+3y+4=0.
‘mx+4y+8=0.
'mx—-3y—-n=0.
:6x+3y—-n=0.
‘mx+7y-5=0.
14x+5y+6=0
'mx+4y-8=0.
:mx+4y—-n=0.
:2X+8y+n=0.
:5X+4y+2n=0.
‘mx+2y+n=0.



3ABJAHHS 9

3anani Touku 4, B, C, D. 3naiftu npoekiito Toukn D Ha muiomuny,

16

sIKa TIPOXOIUTE Yepe3 ToUku A, B, C.

N~ WM

A(L 3, 6),
A(-4,2,6),
A(7, 2, 4),
A2, 1, 4),
A(-1, -5, 2),
A0, -1, -1),
A(5, 2, 0),
A2, -1, -2),
A(-2, 0, -4),
A(14, 4, 5),
A(L, 2,0),
A2, -1, 2),
AL 1,2),
A2, 3, 1),
A(L, 1,-0),
A(L, 5, -7),
A(-3, 4, -7),
A(-1, 2, -3),
A(4,-1, 3),
A(L, -1, 1),
A(L, 2,0),
A(1,0,2),
A(L, 2, -3),
A3, 10, -1),
A(-1, 2, 4),
A(0,-3, 1),
A(L, 3, 0),

A(-2, -1, -1),

A(-3, -5, 6),

B(2, 2, 1),

B(2,-3,0),

B(7, -1, -2),
B(-1, 5, -2),
B(-6, 0, -3),
B(-2, 3, 5),
B(2, 5, 0),

B(L, 2, 1),

B(-1, 7, 1),
B(-5, -3, 2),
B(3, 0, -3),
B(1, 2, -1),
B(-1, 1, 3),
B(4, 1,-2),
B(2, 3, 1),

B(-3, 6, 3),
B(1, 5, -4),
B(4, -1,0),
B(-1, 2, 0),
B(-2, 0, 3),
B(1, -1, 2),
B(1,2,-1),

B(1, 0, 1),

B(-2, 3, -5),

C(-1, 0, 1),
C(-10,5,8),
C(3, 3, 1),
C(-7, -3, 2),
C(3, 6, -3),
C(1, -5, -9),
C(L, 2, 4),
C(5, 0, -6),
C(4, -8, -4),

D(-4, 6, -3).
D(-5,2,-4).
D(-4, 2, 1).
D(-6, -3, 6).
D(-10, 6, 7).
D(-1, -6, 3).
D(-1, 1,1).
D(-10, 9, -7).
D(1, -4, 6).

C(-2, -6, -3),D(-2, 2, -1).

C(5, 2, 6),
C(3,2,1),
C(2, -2, 4),
c6,3,7),
C(3,2,1),
c(-2,7,3),
C(-5, -2, 0),
C(2, 1, -2),
C(0,-5, 1),
C(2, 1,-1),
(0, 1,-1),
C(2,-2, 1),
C(-2, -1, 6),
C(-6, 0, -3),

B(-1, -2, -4),C(3, 0, -1),

B(-4, 1, 2),
B(4,-1, 2),
B(0, 3, 2),
B(2, 1, -4),

C(2,-1, 5),
C(3,0, 1),
C(3, 1, -4),
C(0, -3, -1),

A(2, -4, -3), B(5,-6,0), C(-1,3,-3),

D(8, 4, -9).
D(-4, 2, 5).
D(-1, 0-2).
D(7, 5,-3).
D(5, 9,-8).
D(-4, 8, -12).
D(2, 5, 4).
D(3, 4, 5).
D(3, 2,-6).
D(2, -2, -4).
D(-3, 0, 1).
D(2, 1,0).
D(0, -5, -4).
D(, -1, 2).
D(7, -3, 1).
D(3, 1,-4).
D(-4, 3, 5).
D(-4, 7, 3).
D(-5, 2, -8).
D(-10, -8, 7).
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3ABJIAHHS 10

IIpuBecTn piBHSHHS JiHIT 10 KAHOHIYHOTO BUAY Ta MOOYIyBaTH ITFO
TiHiFO.
2x* —4x+2y-6=0.
. 16x* +25y* —32x+50y—-359=0.
3. x*-y?-6x+10=0.

4. %x2+2x—y—7:0.

x> +4y* +8y=0.

9x? —16y* +90x +32y —367=0.
—y?+2y—-x-1=0.

6y +9z° -12y+182-39=0.
16x* —9y? +64x +108y —116=0.
10. —2x*—4x+2y—-6=0.

11. 16z° +25x* —32z+50x—-359=0.
12. —4y®*+9z° +64y—-18z-211=0.

© © N o g

13. —%x2+2x—y—7=0.

14. x*+y®-4x+6y—-23=0.

15. 16x*-9z? +64x-182+199=0.
16. y?+2y—-x-1=0

17.  4y? +9x® +16y +18x—-11=0.
18. y?—-2z°-2y—-4z-6=0.

19. %y2+y—x+2=0.

20. 4z°+3y*-8z-12y-32=0.
21. 7?2 —4x*+2z+8x-19=0.



22. 4y*-8y-x+7=0.

18

23. 6z°+9y*-12z-18y-39=0.
24, —9z° +8x*> +18z-16x+71=0.

25. 3y*+6y+5z-2=0.
26. X*+4y>-8x+8y+12=0.
27. 4x*—z>+8x+2z+7=0.

28. —%y2+y—x+2=0.

20. z2+4x*-8z-8x+4=0.

30. —4x*+9y°+64x—36y—-184=0.

3ABJAHHS 11

OO0YNCIATY TPAHMUIII:

2_ .
1. a) “mW’
x-2 x° —12x+ 20

3 py2
6) Iim3x3 5x2+2;
X0 %7 +5X° — X
-3x
r) Iim(m) )
x>0\ X +8

3
0) lim_ X *7x
xow 2X° —4X° +5

X 2x-3
r) Iim[j :
x>\ X +1

4 2
6) Iime -3 +7;

x>n x4 4 2x3 +1

—4x
r) “m(ij .
x| 142X
3 2
6) Iim7X Ex +4x;
x> 2X° +5



10.

arctg 8x
x>0 1—C0S 2X

a) Iim2x2 —6x+4;
x>2 x* —-5Xx+6

B) |im—"4+x_2;
x>0 arctg 6X

v 2
) lim 2 XX,
X3 X7 =27

B) !(I_I;Tg esin5>< —l
2
a) lim 3X° +2X 1;

x—1/3 27)(3 -1

B) lim

a) ||mﬁ,
x>-1x? —2x—-3

2

B lim—9X .
>0 In(L+ 4%)

a) lim 3x +2x—1;

>l x? 4 x+2
arcsin 3x

im :
x=0]1—C0S 2X

a) lim —11x+6.
X3 2x —5x-3
R
B) I|m
-0 x° 45X’

In(1+sin 4x)

sin(x-x*)

x—0 tgsx_(ex _1)2

19

2-3
r) “m(Xi_lj
X—>00! X

6) lim X3 —4x? +28x .
x> 5x% 4+ 3x2 + X — 1

5x
N Iim(2x+5j
x>0l 2X 41

6)| 3x2 +10x+3
x>n 2x2 45X — 3

-5x
r) ”m(m)
X—»0 X

6) lim 2x2 +7x+3
o0 5% —3X+4

x—4
r) “m[wj
x—0o| X —1

6) lim —x? +3x+1
x>n 3x% 4+ X — 5

3x
) Iim[ 2x j :
x>\ 2X —3

_ 2
6) lim x® —3x +10
xom 7x3 +2x+1

1+2x
r) Ilm(x 7)
X—0 X




11.

12.

13.

14.

15.

16.

17.

x>1 x% 41

. arcsin 3x
B) lim——F7—;

x—0 thX

2
a) ||mX716
x4 x% 4 x =20

arctg 4x
-0 In(1+6x?)
2
a) lim 4x° +11x 3.

H-3 x?+2x-3

2 legol (ex _1)3

) lim >
x—>32x —7x+3

e -1
B) lim—————
! sin(x® + x)

a) lim

2x% ~12x+20

3x% —Tx— 6

3|n(4x+x )

x“=5x+6 .

20

6) lim 4x% +5x — 7
x> 3x? —x+11

2+3x
r) I|m[X 1)
xom\ X+ 4

3 Ey2
6) lim 3x 5x +2’
%wa +5x2

X+2
r) Iim[2X+1j

oo\ 2x -1

_ 2
6) lim 5x2+3x+4;
x>0 —2X° —5X+8

2x-3
r) Ilm[X 2]
oo X +1

6)| 3X +5x — 7
oo 3x2 4 X+1

x5
x>0\ X —3

3 —
6) lim 2x” +7x 2,

x>0 3x” —x—4
2x
1) Jim| ¥4
x—o\ 3x + 2

3 g2
6) 1im3x 5x +2;

x>0 2x3 4 5x% —x

—3x
r) 1im(4+xj -

x—0o\ X + &8

3
6) lim 4x> +Tx :

x>0 2y —4x? +5



18.

19.

20.

21.

22.

23.

V1+ X -1

B) lim—————
x>0 arctg 4x

2
a) im X=X
-3 xS =27

B) lim

3) lim 2x% —x— 1

x->13x2 —x— 2

4
2 lim arctg 8x2 :
x-0]—C0S 2X

2
a) Iim:lZB#;
X3 x° =27
arcsin 9x

I _—
0 In(1+ 2x) ’

2
a) lim 3x +32x 1;
x-1/3  27x° =1
In(l+sin x) .

B) lim
) x—0 e4x -1

a) ||mﬂ
x>-1x2 —2x-3

6) lim

tg (x+ x2) _
x>0 arcsin(eX —1)’

21

1) lim

2x-3
. X
XHOO( x+ lj

5x —3x2 +7.

oo xt 4 2xd 41

—4x
r) lim( 2% ) :
x—o\ 1+ 2x

3 4.2
6) lim Tx 23x +4x ;
x>0 2x° 45

y—1 2-3x
r) lim[] :
X—>00 X

x> —4x? +28x .

6) 1im

X—>00 5x3

+3x +x 1

2x+1

X—>0

6)| 3x2 +10x+3
x>n 2x2 45X — 3

r) I|m(x+3)
X—0 X
4 2
6) lim 3X" +X +x;
xon x4 4 3x—2

1+2x
1) i m(x+2) .

x>0\ X +1

6) lim 2x2 +7x+3
H°°5x —3x+4



24,

25.

26.

217.

28.

29.

arcsin(4x— x2)

2 xlgg (ex _1)2

2
a) lim 3X° +2X— 1
oy x42
9+x? -3
B) lim———=;
x—0 4x

a)lim ﬂ
X—>3 2x* -5x-3

o lim In(1+tg x*)

x—0 eAX -1

m——-—-
x-0 grcsin 6X

2
a) lim X *~2;
-1 x*+1
. _arctg 5x*
g) lim 29X

x>0 sin 2x2

2
a) ||n1444§44::}fig,
x4 X2 +x 20

) lim&_—1.
Xx—0 tg(3x)

2
a) lim 4% +11x - 3’
H-3 x2+2x-3

22

X—4
r) “m(mj
x—o| X —1]

6) lim —x? +3x+1
x>n 3x% 4+ X — 5

3x
) Iim( 2 j :
xou\ 2X—3

6) lim x* —3x? +1O
on TX +2X+1

1+2x
r) Ilm(X 7)
X—0 X

2
6) Iim4x2+5x 7;
xom Ix —x+11

2+3x
r) Ilm[X 1)
x>0\ X +4
2
6) lim —5x +2
H°°2x +5x?

X+2
r) Iim[2x+1j

xon\ 2X -1

_ 2
6) lim 5x2+3x+4;
x>0 —2X° —5X+8

r) Ilm(x 2)
xom\ X +1

f;) lim :3)( +5x — 7
x> 3x? +x+1



1+x* -1
li im—-—
-0 arctg 4x

30. a) lim ﬂ
X—>32x —7x+3

3ABJJAHHA 12

3HalTH NOXiIHI QYHKIIH.
1. a) y=(x*+5x-<+6)°
B) Y = X-arcsin(x? +3);

2. a) y=(7x5—2§/;+%+2)6

arcsinx

B)y:\/]?,

3. a) y=(6(‘/x_5+2x4—%+1)3;

“.sin(x* +2);

b 25 vy

B) y:e“

4. a) y=(2x" +

3

X
=2".ctg—;
B) Y 92

23

x5
r) Iim[xj .
x—0o| X —3

6) lim 23 +7x-2.
xn 3x® —x -4

0 tinf ¥4)
x>0\ 3X +2

6) y=sin* x—In+/x ;

2x°+9
tg6x

r)y=
6) y =In/X +cos®5x;
r) y=2x-In(x* =5x).

6) y=e*+In’x;

1+ arctg x

N/

6) y =tg~/x +sin® X ;

r y=

sin X + x°

NY="g 3



10.

a) y =(3x° +%—73/x_2+9)2;

B) y=\/§~tg5x;

a)y=a5q§7+§§+4x+5y;

_arcsin6x

B) Y—m,

a) y=(9x5—X£7+3<‘/x_3+2)8;

C1+xt
tg2x

B) Y

Q) y= (23/x_5+8x3—%+10)2;

B) y=tg7x-vx}+1;
a) y=(5x° +i6+99/;+15)3;
X

B) Y =Sin®3X-C0s2X ;

a) y:(5X6+4§/x_7+¥—8)4;
X
D) y= In6x*
3-4cosx’

11. a) y=(1/x_4+2x5—%+1)6;

12. a) y = (10x* —%+7§/¥+8)9;

B) Y =481+ x> -arcsin 2x;

24

6) y = arctgx” +C0S8x ;

_sind4x

r)y= .
COS™ X

6) y =c0s® Xx—Ctg/X ;
r) y=InJx-(x?+5).
6) y =€ +sinx’;
r) y=(e>+x)-x°.

6) Y = arctg5x +Cos> x ;

Dy = sin 2x
3+2cosX

6) y =lg° x +ctgx’;
2X+3

JEx2—4x+1
6) Yy =+/sin6x +1tg®2x;

ry=

r) y=x-1g(9x+7) .

6) y=e"" +cos* 7x;

)y arccosx
T = .
V1-x?

6) y=In*x* +1g9x°;



13.

14.

15.

16.

17.

18.

19.

25

B) y =(5x—8)-e™";

2 y= @Y —12x° + 2 _5)%,
X
_sin(x+1) .
cos x*

2) y:(7x3—5§/x_8—%+3)5;

B) Y

B) Yy =3sin® x-(cos x+1);

a) y:(9€/x_5+2x7+%+7)4;
X
In(x+7)
B) Y= —F—=;
y Ux-3
a) y=(4x2—19+21/x_6+5)5;
X
)y arcsin 4x
B) Yy =—"7—+;
55
a) y=(4x9+8§/x_3—%—5)7;
X
g% -1
B) Y= ;
COS X — X

2) y=(6\6/x_7—12x5+%+9)5;
T 2
=| X—— |-1gX";
AN
a) y:(3x9+4§/x_8+%—3)3;

B) Y = (x+c0s2x)-Inx*;

arctg4x
1-x°

r)y= .

6) y =cos X' +ctg?4x;

r) y=2x-In(3x* —4x) .

6) y =/ctg3x + 27"

1-cos8x
Ny=——.
tg2x

6) y =e“"* +sin’3x;
r) y = (1—cos 2x) -ctgx®.
6) y=lg° 4x+rgx*;
r) y=(x-1*-6"7*.
6) y =sin~/X +ctg®2x:
r) y—x-sini

6x

6) Y = arctgTx +sin® 2x

1-2sinx®
) y="—.-—">"
€0s 3X

6) y =lgVx +tg°7x;




20.

21.

22.

23.

24,

25.

26.

26

a) y=(15x3+36+85/x_4—2)4;
X
In(cos x
B) y=—( ),
X
2 y=GYF —Tx' + 2 32,
X
B) y_esinx _1.
tg(3x)

a) y = (8x3—10%/x_5—%—9)7;

B) y:x4-cos§;
X

a) y= (4~ 18 +12)°,
X
e’ —1
®) y_c033x’
a) y:(7(1/x_5—6x9+%+4)6;
X —arctgx®
Dy

a) y=(12x2+9(/x_4+%—8)5;

B) Y = X° -tgl;
X

a) y = (2x’ —%—3\7/)(2 +2)%;
X

4x +arcsin x?
WYETe

6) y =€9* +In” 6x;

r) Y = arccosbx - (x?).
6) y =+/COS5X + 7% ;
r) y=7x"-In(3x+4).

6) y =In* x* +crax®;

e’ +6

DY i)

6) Y =arccosbx+Ig®x;
r) y=(x*-In2x)-tg8x.
6) y =e° +sin’6x;

r) y=(x*+cos4x)-Inx.

6) y=3/tgx +5"%;

X sinx

e —e
X3

6) Yy =In5x" +1g4x ;

r)y=

r) y=4x"-sin(3x* —4).



27.

28.

29.

30.

27

a) y:(SQ/x_9+2x6—%+l)7;
B y= e +6
y In(1-4x?)’
a) y:(3X8—9§/x_4—%—7)3;
_In(x+5)

DY s

a) y=(3x° +%+6§/x_2—12)4;

B) Y= (5x+6)*-e7;

a) y=(9x" —7x° + %—10)6 ;
X
B y= arccos9x
1+5e™ "

3ABJIAHHS 13

6) y=Ig°> x+4>°;
r) ¥ = (x+c0s2x)-x°.
6) Yy = arcsin® x+tgx’;

r) yZ(X+6)4'COS\/;.

6) y =e""* +cos’ 2x ;
Dy = 2Inx
ctgx®

6) y = §/lgx +69*;

r) y = ctg3x-arctgx’.

OO6uncnuty rpannni GpyHKUii 32 npasuwioM Jlonurans:

. In(x+5
lim ( ). 2.
x> 4/x+3
g —e™*
lim — 4.
x=0 X —Sin X
Inx
im—. 6.
x=014+2Insinx
. In@+x?
lim 114+ X) g

x>0 c0s3Xx —e

et -1
lim .
x=>071—COSX

lim x%e ™.

x—0

. ctgx-1
lim — .
x->rl4 Sin4x

|irT/12(X—7Z'/2) tg x.



11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

lim

1-cos2x

x>01—CoS4X

lim

x—>rl2 tg X '

lim

x—>zl6

2
e’ -1

lim

tg 3x

1-2sinx

C0S3X

x>0 COSX —1

lim

In(x+7)

X—>00 7¢X_3

12.

16.

22.

24,

26.

30.

lim—

x=0 §jn X
[

lim

x>0 5iN3XCOSX
limx%e™2*,

X—00
lim—.
-0 In(1+ Xx)

X3 —2x% —x+2
lim 5 )
x>l X°—T7X+6

XCOSX —SinX
—_—.

lim
Xx—0 X
.oe*-1
lim— .
x>0 51N 2X
.at-1
lim

x—0 CX -1

e
lim———.
0 In(L+ 2X)

. [1 1 j
lim —— :
-0\ x e* -1

Iirrol(l— cos2x)ctg4x.
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3ABJIAHHS 14

Hocnigntn ¢pyHKIiO Ta OOy IyBaTH ii Tpadik.

X} +4
1. = . 2. = )
y x% =1 y NG
x3—1 x% -1
3 y= ™ 4 y==
. _3(x2—x+1) 6 y_4— :
' X% +X+1 X2
X X2
7 = 8 =
g (x+2)? Y=y
5 y_(x—1)2 10 y_2x3+1
(x+1)° ' x?
NG NG
11. = . 12. =
y x?-16 y X% +9
X X2 —x+1
By=— 4 y="——
5x 2+X
15. = . 16. =
=4 y (x+1)°
12 —3x? 3x* +1
17 y=— 18 y="73
2
9. y=2 11. 20, y=12 3X1+3
+ X —
1-2x° x3—-32
21 y="7 2. y=—— .

2 2
23, y=(§iEJ_ 24, yzﬁ_jﬁi}_



2
25 :x2+6
X +1
2
2. y=— .
(x+2)
4
X
29. =
y x3 =1

3ABIAAHHA 15

26.

28.

30

3HaliTH HAalMEHIIIE Ta HalOIbIIe 3HAYCHHS (DYHKIIIT HA 3aMKHEHOMY

MIPOMIXKKY.
3X

1. y=——-:, x€]0,3].

Y= 10.3]
x> +4

3. y=——, xe[L2].
X

5. y=4—e™, xe[0,1].

el -

9. y=(x-De ™, xel0,3].

2x-1

1
7.y=——, —,0
Y=y

2

11. y=In(x* —=2x+2), x<[0, 3].

wfie

_1+Inx

13. y

I

2. y= xe[-2,2].

9-—x2'

4. y=+x-x3, xe[-2,2].

_x+1

6. y=—5-, X€[L2].
X

8. y=xInx, xe[l/e*1].

10. y=(3—-x)e™, xe[0,5].

e2><

12. y=—x+1, xe[-1,2].
e

14, y:X—_S, xe[-3,-1]

X4



31

15. y=(x—2)e*, xe[-2,1]. 16. y=x’e*", xe[-4,0].
Inx 2
17. y=——- x €[4, 4]. 18. y=4-e™, xe[0,1].
X
x+1Y’ N
19. y=|— 1, x€[4, 2]. 20. y=(x-De ", x€]0,3].
X
21-Y=2X—_12,X6{—£,0] 22.y=|n—X,X€[1,4].
(x=1) 2 X
23-y=w,X€F,e] 24. y=e"* xe[L 3].
X e
5. y=(2x-9e ™, xe[L6]. 26 y=¢ XXZ, xe[-2,2].

27. y=3x"-16x°+2, xe[-3,1] 28. y=e>*, xe[-3,4].

3
29. y =In(x* —2x+4), XE[—1,§].30. yzzx—, xe[-1,1].
2 X*—x+1

3ABJAHHS 16

Jinst pynknii Z = f (X, y)
a) 3HAWTH YacTWHI MOXiaHi [-ro mopsaaKy;
0) 3naiitu rpazgient y Touri M .

1. z:ln(yz—e_x), M,(2,0). 2. z=arcsin(xy?), Mo(%%j

3. z=arctg(x*> +y?), M,(01). 4. z=cosx® —2xy), M, (3-1).



5. z=sinx—y3, M, (11).

7. z=ctg(xy*), M (2.1).

9.z= In(3x )

11.

13.
15.

17.

19.

21.

23.

25.

217.

29.

M, (L1).
Z= arcctg(xy ) 2
z=sin(x-y*),M_(21).
z =ctg(3x - 2y),

z=In({/xy 1), M, (1.4).
7= arctg();—z] M, (2,3).

X+Yy

M, (3,2).
Y 62)

Z=sin

z = arcctg X7 M, (13).

2

y

M, (4,2).
L w42

Z =sin

M, (12).
M, (L3).
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6. Z :tg(x3 + yz),

8.

10.

12.
14.

16.

18.

20.

22.

24.

26.

. Z=CO0S

M,(-12).

M, (21).

z= arccos(l) M, (4,2).

X
z=cos(x* +y%),M,(-2,2).
z=tg(x*y*),M, (3-1).
e, M, (1,-2).

z = arcsin(2x°y), M 0(% ,1}.
M, (12).
M, (3,2).

z=e " M, (L-1).

z= arccos(x — yz), M 0(1, %)

x—y
x* +y?

X2ty

Z=¢

7=

z=cos(x—xy°),

g2
ZZthx y,

M, (12).

z=e(y*+x),M,(-23).
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3ABJAHHS 17

3HalTH eKcTpeMyM (DYHKIIT ABOX 3MIHHHX:

1. z=2x> +5xy+4y2 —3x-5y.
2. z=5x>+3xy+y? +3x—4y.

3. z=5x7 +3xy+2y2 —fx+2,5y-

z=x? —2y2 +4xy —6x—1.

z=x° —xy+5y2 —4x—-5y—6.
z=18x> —4xy+6)* +16x—16y +2.
z=4x? +xy+5y2 —50x+60y-5.
z:3x2—3xy+9y2 +5x-8y+5.

© ®© N o g &

z=Tx" —2xy+8y2 —-2x+y.

10. z =3x° —2xy+4y2 —3x+2y+5.
11. z=(x— )" +(y=1°.

12. z=3x% = 2xy+6y* +10x—12y + 3.
13. z = x? —y2 +3xy—4x+2y—4.
14. z:3x+6y—x2 —xy—yz.

15. z =3x> +3y2 —2x-2y+2.

16. z=x> —2xy—y? +4x+1.

17. z:6xy—9x2 +4x—9y2 +4y.

18. z = x° +2xy—y2 —-2x+2y.

19. z = x° +y2 —2x-2y+2xy-7.
20. z =x* —xy+ y* +9x—6y +20.
21. z:er2y+5(x2 er2 -3).



22.
23.
24,
25. z =
26.
27.
28.
29.
30.
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z=x" +y2 —xy+x+y—4.
z=x> —xy+y2 +3x-2y+1.
Z:11+8x+10y—x2 —xy—yz.
x> =3xy—y°.
z7=542x+x" +2xy+y2.
z=x> +xy+y2 —4x-5y-9.
Z:xzy(Z—x—y).

z=x" +4xy—2y2 —6x+3y—1.
z=3xy—x2 —y2 —10x+5y—-17.

3ABIAHHJ 18

3HalTH HEBU3HAYCHUH 1HTErpal.

7
a) J(X4—5§/X_2+4X_

_ 5dx
5 -9)dx; 6 |

37"
B) I e""3* cos 3xdX ; r) J' xsin3xdx.
3dx
a) [((2x+6)’ cifx -2 —+4)dx; 6) j8x2+5;

B) I\6/3—4cos?>x-sin3xdx; r) Ixe’”dx.
2 9dx
a) | (5x° +3§/(4x+3)* +=-5)dx; 6) :

B) _[ +1)2 : r) IxsinSxdx.



10.
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2
34 6/,5
a)_[( X +\/X_+9x+5

J- sin X

a) j((gx—6)8+\/x_3—§+4)dx;
8) [Y3—5cos7x -sin7xdx;

a) j(5+m—g—3x4)dx;
B) [3x’e ™ dx;

a) j(8x5+2\/x_5—3X15

ctg3x

e
dx;,
®) Isin2 3x *
a) j((7—5x)3—\/x_5—3+3)dx;
4x
B) I3xl2+e3x e dx

-3)dx ;

+7)dx;

a)j(l fax—7)° Yo —7x )dx :

)jedx_

e +1

5
3 —7Vx® +
2 -[( \/_ 3-9x
B) j\/3—5cos2x -sin2xdx;

+4)dx;

6) I 8dx

\J5-3x%? |

r) Iarctgxdx.

2dx
2 I7x2 -1

r) .[xlnxdx.

6dx
0) J-3x2 +2 ;

r) [(5x—T)e"dx .

5 J- 7dx

\J2x* -3 |

r) IxcosSxdx.

5) J‘ 3dx

\J2-8x? /

r) j (1-4x)sin2xdx.

4d
et

r)I&I‘CtQZXdX.

6 J’ 3dx )
J8x2+7

r) .[xe”dx.



11.

12.

13.

14.

15.

16.

17.
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a) I((3x+1)4 +5§/x_3+£+3)dx;
X

V1+1Inx
B)j

dx:

a)J.(8+$’/(2x+9) +— —5x )dx :

5) jsin()lcnx) dx

o, 10
a)J.(9x +7\/x_ 17

+2)dx;

B) J‘ sinx

NI cosx
a) j (4+3(3x—8)° —%— x3)dx ;

B) J.sin13 xcosxdx;

2 [(6-3%)* ~9Yx* ———+8)dx; 6
4x

(x+2)°
B) I N d

a) _[(4x7 +34/(3+8x)° +5%—8)dx ;

s 3
5) J~ sind/x dx
3 2

a) J.(6x —12\/_+

+2)dx;

7dx
2 I5x2 +2°

r) je*Sxdx.

6) J' dx )
J10-3x2

r) _[xln3xdx.

6I 2dx )
J8x2+3’

r) jarccosxdx.

15d
)'[ZX _X ;
r) Ixe’xdx.

9dx
) -[2x2+5’

r) Ixsin Txdx.

6) J' 5dx

N7 -9x° |
r) Ixz Inxdx.

J‘ 9dx

N /




18.

19.

20.

21.

22.

23.
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B) j?X(7X +3)*dx;

a) _|.(5—«7/(2x+9)5 —%—SX“)dx ;

e’ dx
B J‘ 4x !
e’ +5

) [(6x—3)° + 93¢ - —1yax;
4x

tg3x

dx;

e
B
) Icosz 3x

a) J.(7x5+3\/x_3— 6

2-5x

+9)dx;

B) j(zlnx+3)2@;
X

a) J.(8x5 —3/(5-4x)’ +3—2X+4)dx;

sin xdx
B j ;
1+cosx

a) J.((6+7x)6 —23/x_5+i+9)dx;
3X

xdx
B ;
jxé +1

a) j 1-3(ax-5)° +§—9x7)dx;

1gx

e
B dx;
) J‘coszx

r) j(x—l)lnxdx.
9dx

0 I\/5+3x2 /

r) j (1—4x)sin2xdx.

4dx
0 ;
) J 3x? +10

r) jxe“dx.

5dx
2 stz —1;

r) J. (2—xe™")dx.

6)J‘ dx )
J10x2+7
xadx
F)-[sinz X
4dx

0 I\/2x2 -8 |
r) I\/;-lnxdx.

6) J‘ 4dx )
J7-102°

r) .f(x +3)cos2xdx.



24,

25.

26.

27.

28.

29.

30.
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a) j (3x* — (4 +6x)° —%—Z)dx;
B) J‘ln x+1dx;

5
3 7 .
a)_[(9x + 24X ——7X+9—6)dx,

)I(z j)l ) [x-(inx? - .
154

2) [(6-2x° +73x - —1)dx; 6 jﬁ
et Urers
a)ja0+ﬂ651557+éz—xﬂdx;6)IJ£¥§P4
L, ) [ e
a) J.(4x5—8\/x_7+79j—2)dx; 6) I3;d19;

) | ix;;i)d’; ) [ In(x+ 2)dx.

2 [(5+3%)7 -3¢ +=—-6)dx; 6
3X

" J-(lnx—3)2 iy

&)1(24-4(9 7x)° +

—6x*)dx

;6)I$<—

3dx
6)18x2+7’

r [(x-

5dx
2 I4x2 11

2)-cosxdx.

J' 7dx

08x2—9;

r) Ix-3xdx.

12dx
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sinx

) -
’ J.\/coszx+4

dx; r) J'arcsin3xdx.

3ABJAHHS 19.

3uaiitu Tomy (irypu, oOMexeHy 3aJaHIUMH JiHIsIMH.

1. y==xy=x"-2x-4.
2. y=x"-2x+3y=4-2x
3. y=x%y=x%
4. y=X;y=—-x+2;y=0.
5. y=x;y=2/2x
6. y’=8x; 2x—-3y+8=0.
7. y:\/;;y:Z—x;y:O.
8.  y*=9x;y=x+2.
9. y=¢e;y=0;x=0; x=1.
10, y=x"+1;y=0;x=1; x=2.
11. y=x%y=1; x=0.
12. yzl;xzz;yzx.

X

13. y=2xy-6=0; x=0.
14. y=-x*+6x-5,y=x-5.
15.  y=x;y=Xx".
6
16. y=—;y=5-Xx
X
17. y=sinx; x=0;x=7x;y=0.
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18. y =-cosx; x=0; x=%; y=0.

19. yzg;y:G—x.
20. Xxy=2; Xx+2y=5.
21, y=x*-5X+6; y=X.
22, y=xX+X;y=x+1.
23 y=x; y=+/x
24. y=+/x;y=+/4-3x.
25. y=x"+2;y=1-x* x=0; x=1.
26. xy=3;, x+y=4.
27. y=+x;y=+1-x; y=0,
28. y=x*—4;y=4-x*
29. y=£;x=2;y=x.
X

30. y=x*+45; y= X+5.

3ABJAHHS 20.

a) 3HAWTH YaCTUHHUHN PO3B’ 30K AUPEPEHIIaTHbHOTO PIBHSIHHS

. Y'Inycosx=y; y(0) =1.
2. (1+x%)dy-ydx=0; y(D) =1.
3. W+ xe'" =0; y(1) =0.

4. 3e'tgydx+ (1+e*)sec® ydy=0; y(0)= %

ydx—(Iny)*dy =0; y(0) =e.
(L+e*)y’dy = e*dx; y(0) = 0.



10.
11.
12.
13.

14.

15.

16.
17.

18.
19.

20.

21.

22.
23.
24,
25.
26.

217.

28.
29.
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y'+cos(x+2y) =cos(x—2y); y(0) = %

yIn®y+yVx+1=0; y(—%) =e.

y=y'lny; y(2) =1

y'=e +e; y(0) = 0.

(x> +1)y' +2xy* =0; y(0) =1.

xy'+y=y”* y(1) = 0,5.

X2y2y +1=y; y(D) = 2.
dx dy

+ =0, y@) =1.
x(y-1 y(x+2)
x(y® +1)dx+ y*(x* +1)dy =0; y(0) =1.

(1+EZX)yry2 — ex; y(O) -0.
(xy+y)dx+(xy+x)dy=0; y@)=1.
xy'=y’+1; y(@D) =1.
(x*y —x*)dy = (xy* + y*)dx; y(1) =1.
(1—ey2)dy=%; y(0) = 0.
y'(1+ x2)=1+ y?: y(0) =1.

J1-y2dx+ y\/l—Tdy =0; y(0)=1.
6xdx—6ydy = 2x?ydy — 3xy?*dx; y(2) =0.
(x? +x)ydx+ (y* +Ddy =0; y(0)=1.
(xy? + X)dx+(y —x?y)dy =0; y(2) = 0.
(e** +5)dy + ye**dx = 0; y(0) =1.
\Yy? +1dx = xydy; y(1) =0.
y'+2y—-y?=0; y(0) =3.
A+e®)y?y' =e*; y(0) =1.
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(x+xy)dy+(y—xy)dx=0; y@)=1.

0) 3HaiiTH 3araJbHUN PO3B’ 30K AU(PEPEHIIIATBHOTO PIBHSIHHSI

10.

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

2x2y" = x* + y°.

y' =Y isinY,
X X
xsinly’+x= ysinl.
X X
Xy +y? =(2x% +xy)y’.
xy’InX= X+ ylnl.

X X
xyy' = y% + 2x°.
Xy'—y= xtgl.

X
y’:z+cosx.
X X

y’:4+X+(X)2.
X X

(x? + y?)dx— xydy=0.
M
Xy'=xex +y.

tg L (xy' —y)=x.
X

Xy' =y —/xy.

(y? —2xy)dx + x*dy = 0.

Xy =y =yx°+y°.

Xy'—y=(x+ y)Inu.
X

Xy/y_ y2 — erZI



18.
19.

20.

21.

22.

23.

24,
25.

26.
27.
28.

29.
30.

N o g~ w
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xy'=x*—y® +y.
3xyy’ + x* =3y2.
Y
X
Y2+ X2y = xyy".
2
3y’ :y—2+9l+9.
X2 X

xy':xsin1+ y .
X

Xy’ — xcos’ y.

xy'=y@+Iny-Inx).
xdy = (2y —x)dx .

y
xXy' =y —xex.

2x°y" = y(2x* - y?).
Xy’ + y(Inl—l) =0.
X
(2x —y)dx+ (x+ y)dy = 0.
(x* —2xy)y'=xy-y*.

B) 3HAWTH 3aralibHUI PO3B’ 30K MU(EPEHIIATHHOTO PiBHIHHS

, 1
y' + ytgx=——.
COSX

' Xy :
y'+ > = arcsinx + Xx.
1-x

Xy’ —y = X* COSX.

y' +2xy=xe .
y'— 3y=e?%.
y' +5y =e*.
y' +2y=e*,



10.

11.
12.

13.

14.
15.
16.
17.

18.
19.

20.

21.

22.
23.
24,
25.
26.
217.

28.
29.

30.
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, Y
xInx
y’'sinx—ycosx =1.

= XInx.

y’—l=1+2lnx.
X

xy' — 2y =2x".
(2x+1)y =4x+2y.
(xy+e*)dx—xdy =0.
X’y +xy+1=0.

y = X(y'— XC0SX).
y'Xx=xInx+y.
(xy"'=D)Inx =2y.
xy'+(x+1)y =3x%™.

y’:X_f_l_
X X

y' =(x+1)° +2—y.
X+1

(x* +1)y' +4xy =3.

Xy'+y+ xe ™ =0.

X}y =1-2x%y.

y'ctgx + y = 2c0s’ Xctgx.

(x> =1y —xy=x>-x.

y' + ytgx = cos® x.

(2xy + 3)dx — x*dy = 0.

(x* +2y)dx = xdy.

cosxdy = (y + 2cosx)sin xdx.
X’y = xy+1.
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3ABJIAHHS 21.

Posp’s3atn omHOpiAHI MudepeHmiiHi piBHIHHS JPYTOTO MOPSAKY 31
CTalMMHU KoeillieHTaMu:

1. y"=2y'+y=0. 16. y"—10y'+ 25y =0.
2. y"—6y'+9y=0. 17. y"+y' =12y =0.
3. y"+2y'+2y=0. 18. y"—2y'+5y=0.
4. y"—6y'+25y=0. 19. y"+8y'+16y=0.
5. y"—14y"+53y =0. 20. y"—2y'+37y =0.
6. y"+4y'+20y=0. 21. y"—8y'=0.

7. y"—4y'+20y =0. 22. y"+12y'+36y =0.
8. y"—12y"'+36y =0. 23. y"+3y'=0.

9. y"+y=0. 24. y"—9y'+18y =0.
10. y"—y=0. 25. y"+8y'=0.

11. y"+8y'+16y=0. 26. y"—4y'+20y =0.
12. y"+10y'+34y =0. 27. y"—12y'+36y =0.
13. y"—6y'+25y=0. 28. y"+y=0.

14. y"+25y =0. 29. y"—y=0.

15. y"+2y'+5y=0. 30. y"+8y'+16y =0.



3ABJAHHS 22.

BusHauntn Ta 3ammcaTH  CTPYKTYPY YAaCTHHHOTO  PO3B’S3KY
JHIMHOTO HEOJHOPIAHOTO AM(EepeHIiaTbHOrO PiBHAHHS 1O BUAY NpaBoi

vactuan T (X).

1. y'—6y' +9y=f(X);

2. y'=2y'+5y=f(x);

3. y'=2y'-8y=f(x);

4. y"-12y"'+36y = f(x);

5 2y"+7y' +3y=f(x);

6. 6y"—y' —y="f(x);

7. y'-8y'+16y = f(X);

8. y'-9y'+20y = f(x);

9. y'-6y'+10y = f(x);

10. y"+5y'= f(x);

a) f(x)=e*(x+5);

6) f(x)=e*cosx+x-3.

a) f(x) =e*sin2x

6) f(x) =e*(2x+1) +e* cosX .
a) f(x) =e¥(Bx-1);

6) f(x) =e™sin2x+e*(1—2x).
a) f(X)=e ™ x?;

6) f(x) =e®*(1—x)+e**sin3x.
a) f(X)=e**cosx;

6) f (x) = cos3x +e_§ (3x* +5) .
a) f(X) =5e’§;

6) f () :eg cos§+ x’e™.

a) f(x) = 7",

6) f(x)=2cos4x+e*sinx.
a) f(x) = xe™;

6) f (x) =e" cos5x+ x>.

a) f (x) =e¥sinx;

6) f(x) = x> +e*sin3x.

a) f(x)=x>+8;

6) f (x) =€ cos x—5xe*.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

y"+10y'+25= f(x);
y'+y=1(x);
y'+2y' =24y = f(X);

y'+2y'+y=f(x);

y'=3y'+2y = f(x);

y'+2y' +37y = f(X);

y"-14y'+49 = f(x);

y'+2y" -3y =f(x);

y'+6y' +10y = f(X);

y"—=10y+25= f(X);

y'+y' —6y=f(x);

y'+6y +13y = f(X);

y'+4y'+4y=1(X);
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a) f(x)=cosb5x;

6) f(x) =10e ™ +1-5x .

a) f(x)=e"sinx;

6) f(x) =cosx+x>.

a) f (x) = x%e**;

6) f(x) =e ™ cosx+e*.

a) f(x) =e*sin3x;

0) f(x)=5e"+cosx.

a) f(x) = (x+1)e”;

6) f (x) =€*cos2x+3x>.

a) f(X)=e"sinbx;

6) f(X)=e*(6x-1)+2x.

a) f(X)=e*cos7x;

6) f(X) =(1—x)e™ +7x°.

a) f(x) = (x+3)e™;

6) f(x) =e*cosx+e**.

a) f(x) = x%";

6) f (x) =e* cos3x+e*sinx.
a) f(x) =3e>;

6) f (X) =7cos5x+e>sinx.
a) f (X) =e > cos2x;

6) f () =(1-2x)e* +x°.

a) f (x) =e sin2x;

6) f (x) = (1-2x)e > +e** cos3x.
a) f(x) =5e7;

6) f(x) =cos2x+e**sinx.
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24. y"+3y'+2y=f(x); a)f(x)=e"cos2x;

6) f(X) =(x—2)e ™ +sin2x.
25. y"—12y'+40y = f(x); a)f(x)=e"*sin6x;

6) f (x) =e®* cos2x + (L+6x)e™.
26. y'+6y'+9y=f(x); a)f(x)=ecos3x;

6) f(x)=7e ™ +sin3x.
27. y" -8y’ +12y = f(x); a) f(x)=€*sin6x;

6) f (x) =5e* +7cos2x.
28. y'—6y' +13y=f(x); a)f(x)=e%cos2x;

6) f(x) = (L+2x)e* +2sin3x.
29. y'+8y' +16 = f(X); a) f(x) =5e";

6) f (x) =cos4x+e**sinx.
30. y'-6y'+34y=f(x); a)f(x)=e"sinbx;

6) f (x) =e™*sin3x+5xe*

3ABJIAHHA 23.

Hocnianty 301KHICTB PsITy.

1 g;:j_zl. 2.2%.
s3] S
= opl PR
> ; 2”n+3 . > ;(er]wl)"
0 2 0
" 21: 2n§n+ 3_nr1r4' ° le%)u
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