IIpakTuKyMm 3 JIiHiHHOI anredpu

. 3HaliTH BU3HAUYHUK MaTpuill 4 (Tabmuus 1).
. 3HaiiTu 100yToK Matpullb 4 (Tabnuus 1) 1 B (Tabnuug 2), K0

k, 2 -1
1 k, 3
-2 4k
1 3 2

. Hna marpumi 4 (tabmuig  3) 3HAWTH  MAaTPUIIO Al MEePEBIPUTH, 1110
-1 _ p-1

A-A"=A"-A=E, ge E — oquHAYHA MaTpHLI.

. Jlocaiautu cucteMmy JNiHIMHUX anreOpaidyHUX PiBHSIHb HAa CyMICHICTD (Tabmuils 4) 1 B

pa3i CyMiCHOCTI 3HATH i 3araapHUIl po3B’s30K MeTo10M [ aycca.

. Po3B’s13aTn OHOPIAHY CUCTEMY JIIHIMHUX PIBHAHD (TaOIHLA 5).

Tabmums 1
Bapiant Mampuys A Bapiant Mampuys A
1 2 3 4 5 9 2 -4
2 3 7 10 2 -3 4 -3
3 5 11 16 16 -5 -7 2 4
2 -7 7 7 4 -5 8 -6
3 6 5 6 3 4 -3 -1
5 9 7 8 -5 6 5 2
6 12 13 9 o 4 -9 -3 7
4 6 6 5 -1 -4 1 1
2 1 1 2 1 4 3 4
01 -2 1 2 8 7 10
2 3 1 2 18 2 5 6 13
15 1 -1 2 -2 7 7
11 3 5 3 3 5 3
0 52 1 5 4 7 3
1 4 0 -1 19 6 6 13 3
353 0 4 2 6 1
-2 3 0 -1 9 2 -1 10
1 1 3 10 2 6 -1 1
3 2 0 5 20 1 3 1
2 8 -4 -3 1 6 5
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Taomung 2

Bapiant

16
17
18
19
20
21

22
23
24
25
26
27
28
29
30

k3

Bapiant

10
11
12
13
14
15

Tabaunsa 3

Mampuys A

3}

—3 4
4
—4 4

6
4
1

|

Bapiant

16

17

18

Mampuys A

2
1 10
2

4 6 5

5

Bapiant
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4 3 -3 1 2 2
15 2 3 -2 30 3 2 -1
5 5 -4 -2 1 5
Tabmns 4
Bapiant Cucmema Bapiant Cucmema
(4%, +4X, +5X5 +5%, =2 (2X; — X, +3Xg +2X, =4
2X1 +3X3 —X4 =0 3X; +3Xy +3X3 +2X, =6
! X1 + Xy —=9X3 —X4 =8 16 3X; — Xy —X3 —2X4 =6
3Xy +2X3 =1 3X; — Xy +3X3 =X, =6
(2X) + 2%y — X3 + X, =4 2%y + 3%, +11X3 + 5%, =2
4%, +3Xy —X3 +2X4 =6 X;+ Xy +5X3 +2X4 =1
2 < 8Xq +5X, —=3X3 +4Xx, =12 o 2X1 + Xy +3X3 +2X4 =3
33Xy +3Xy —2X5 +2X, =6 X{ + Xy +3X3 +4X, =-3
2Xy +5X, +4X3 + X4 =20 33Xy +4Xy + X3 +2X, =3
X; +3Xy +2X3 + X, =11 3X; + 95X, +3X3 +5X4 =—6
3 2% +10X, +9%3 +9x, =40 18 6X; +8X, + X3 +5X, =8
3X1 +8X, +9X3 +2X,4 =37 13Xy +5X; +3X3 +7X, =8
2X1 — Xy + X3 +3X, =-1 Xy —4X, =X, =6
X; + Xy —3X3 —4X, =6 X1+ Xy +2X3 +3X%4 =1
4 19 1
3X; =Xy + X3 + X, =4 2X1 +3Xy —X3 = X4 =-1
Xy —3Xy +3X4 =—9 X1 +2Xy +3X3 —X4 =3
(2%, — X3 — 2%, =-8 (4%; +3X, +2X3 + X4 =3
Xy +2X3 =X, =-1 59Xy +3X, +5X3 +3%X, =6
> X; — Xy, =X, =—6 20 8X; +6Xy +5X3 + X, =8
— X1 +3Xy —2X5 =7 95Xy +3Xy +7X5 +3X, =8
A%, +4X, +5X%3 +5x%, =0 (3%, +3X, +3X5 +2%X, =6
2X; +3X3 —X, =6 2X1 — Xy +3X3 +2%X, =4
0 X{+ Xy —OX3 — X4 =4 2 <3x1—x2—x3—2x4:6
3Xy +2X3 =-1 3X; — Xy +3X3 =X, =6
8Xq + 95X, —3X3 +4x, =12 X1 + Xy +3X3 +4X4 =3
. 3Xy +3Xy, —2X3 +2X, =6 ’ 2Xy +3X, +11X5 +5%x, =2

2X1+2X2—X3+X4 :8

4X1 +3X2—X3+2X4 :6

2X1 +X2 +3X3 +2X4 = —3

\X1+X2 +5X3 +2X4 :1
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(3%, +8X, +9x%3 + 2%, =37 6X; +8X, + Xg +5x, =8
2X1 +5X, +4X3 + X4 =20 3X1 +95Xy +3X3 +7X, =8
8 \ 23
(3%, — Xy + X3 + X, =4 2X1 +3X, — X3 — X4 =-1
X1 —3Xy +3X%X4 =5 X1 —4X, =X, =6
9 24
X; =Xy —X4 =—6 8Xy +6X, +5X3 +X, =8
2X1 —X3 —2)(4 :—8 5Xl +3X2 +7X3 +3X4 :8
10 25
—X1+3X3—2X4 :7 4X1+3X2 +2X3+X4:3
X2+2X3—X4:—1 5X1+3X2+5X3+3X4:6
4%, +4X, +5X3 +5X4 =2 3X1 + Xy + X3 +4X, =-3
2X1+3X2—X4:0 3X1+X2+2X3+2X4:—3
11 26
X1+X2—5X3—X4:—8 5X1+X2+X3+2X4:1
k3X2 + 2X3 = —1 \11)(1 +3X2 + 2X3 +5X4 = 2
3%, —3X, + X, =5 (=X, —4X, +X, =6
1 X1 — Xy + X3 +3%, =4 ”7 3X; + Xy +2X3 + X4 =1
X{ +2Xy —Xg =2 X;—Xo + X4 =2
X1+ X, +X, =1 33X — X2 + X, =1
13 1 2 4 28 143 4
X; + Xy —2X3 + X, =1 Xy —2Xy, =—4
X{ +Xo —2X%4 =2 3X; + X, —X3 =5
2X1 + X2 — X, =0 X, —2Xy +2X, =3
14 JErT AT M 29 1 2 4
3X2—X3+X4:—1 X2+2X3:2
X; — Xy +2X3 =2 2Xy + X3 —2X4 =6
2X; +3X, — X3 =4 X{ —2Xo9 + X4 =2
—Xo +2%X2 =X, =0 Xo —2%X2 + X, =0
15 2 37 X4 30 2 3 4
—2X3+X4:—2 2X1+3X4:5
\2)(2 —3X4 = —1 \— X2 + 3X3 = 2

176




Tabmurs 5

Bapiant Cucmema Bapiant Cucmema

3X; — Xy +3%3 +2%, =0 (2%, +3X, +7X5 + X, =0
5X; —3Xy +2X3 +3X4 =0 X1 +2Xy +3X3 +2X, =0

1 16 X
X; —3X; —5X3 =0 3X1 +2Xy + X3 +2X4 =0
Xy —5Xy + X3 +4X, =2 4X, +3Xy +2X3 +3%X, =0
— X1 +3X, +3X3 +4x, =0 2Xy — Xy +3X3 +4X, =0
6X; +2X, +2X3 + X, =0 Xy +2Xy —3X3 + X4 =0

2 Xy 4 Xy 4 Xg £ 2X, =0 17 \5x, —Bx, +12%; +11x, =0
11X, +3X, +3X3 + X4 =0 Xy —3Xy +6X53 +3%, =0
X1 + Xy —3X3 =0 33Xy + Xy —2X3 + X4 =0
X; =Xy +2X3 =X, =0 2X; — Xy +7X3 —3X%4 =0

3 4%, —2X, +6X3 +3%, =0 18 X1 +3X, —2X3 +5X%, =0
12Xy +4X, —2X3 +4X4 =0 (13X —2Xy +7X3 =9X%X4 =0
X; +2X, +3%3 — 2%, =0 (X; +2X, —3X3 + 2%, =0
3X1 +6X, +5X3 —4X%, =0 X1 — Xy, —3X3 —4X%, =0

4 19
X; +2X, +7X3 —4%, =0 2X1 +3X5 + X3 —5X%, =0
2X1 +4X, +2X3 —3X%, =0 X1 —2Xy —2X3 —3X4 =0
9%, +7X, +5%X5 +6%, =0 (X, —2X, +3X3 —4X, =0
8Xy +4X, +2X3 +3%X, =0 X1 +2Xy — X3 =0

5 20 J
5X; +3X5 + X3 +2%X, =0 X1 — Xy +2X3 —3%X, =0
Xy +5Xy +3X3 +4X, =0 Xy —X3+X4 =0
X1 —4Xy, —4X3+ X4 =0 2Xy +3Xy +5X3 —4X%, =0
X; +7Xy +6X3 —2%X, =0 Xy =Xy +2X3 +3X4 =0

° 99Xy +8X, +4X3 —3%, =0 21 3Xy +7Xy +8X3 —11X, =0
/X1 +9Xy +2X3 —2X4 =0 2Xy +3Xy +5X3 —4X%, =0
6X; + X, —3X3 +9%, =0 X1 —2Xy + X3 =X, =0
6X; +5X, —3X3 +9%, =0 2X1 + Xy — X3 +2X, =0

7 22 1

2X1 +4X2 —X3 +3X4 :0

k4X1 +7X2 —2X3 +6X4 :0

3X1—2X2—X3+X4 :O

2X1—5X2 +X3—2X4 :O
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(5X; +6X, + X3 +10x, =0
S5Xq + Xy +2X3 +5X4 =0

2Xy + Xy — X3 =X, =0
X; =Xy + X3+ X4 =0

8 4%, +3Xy + X3 +7X4 =0 23 3X; +3X, —3X3 —3%X, =0
3X1 +2X, + X3 +4X, =0 4X; +5X, —5X3 —=5%, =0
13X; —4X, — X3 —4X%, =0 2X1 —2Xy + X3 —X4 =0
11X, —2X, + X3 —2X%4 =0 X1 +2Xy = X3+ X4 =0

) SX; +4X, +7X3 +4%, =0 24 4x; —10X, +5X53 —5%, =0
Xy +2Xy +5X3 +2X4 =0 2X; —14X, +7X3 —7%X, =0
15X, +2X, +4X3 —3%, =0 (X; +3X, +2X%3 —2X%, =0
3%y +20X, +5X3 —2X, =0 X1 —2Xy + X3 —X4 =0

10 3X; +6X5 +2X3 —X4 =0 23 X; —4X, + X3+ X, =0
9X; +4X, —3X3 —2X%, =0 3X; —3X, +4X%X3 —2X%4 =0
6X; +5X, +7X3 +5%X4 =0 X1 +2Xy +X3 —=3%X, =0
14X, +5X, +3X3 +9%, =0 2X1 + Xy + X3+ X4 =0

11 1 26
4X1 +5X, +8X3 +4x, =0 X1+ Xy +2X3 +2X,4 =0
8Xy +5X, +4X3 +7%X, =0 2Xy +3Xy —9X3 +17%4 =0

SX; +7Xy +4X53 +6X, =0 2Xy + Xy —=3X3 =7X4 =0
15x, +30X, +7X3 +8%x, =0 3Xy +2Xy —2X3 —9%, =0

12 27

9X; +6X, +5X3 +8x, =0 2Xq +3Xy + X3 —=5%X, =0
6X; +9X, +3X3 +4x, =0 3Xy + Xy, —X3 —8X%4 =0
X, + X, +3Xg — X, =0 (X) +2X, — X3 — 2%, =0
2X1 +2Xy +4X3 —X4 =0 3X; —3Xy +2X3 +4X%, =0

13 3X1 +3X, +95X3 —2X, =0 28 < 3X; —12X, + X3 —3X%, =0
2X1 +2Xy +8%X3 —3X%, =0 Xy +11X, +2X3 +2X%, =0
2X1 + Xy + X3 —2X%X, =0 Xy =Xy —6X3 +X%X, =0
13X; +8X, +4x%3 —3X%, =0 X1+ Xy + X3 +X%X, =0

14 29
5X1 +4X, +2X3 —3X%, =0 4%, + Xy, —=5X3 +3%X4 =0
33X +2Xy + X3 —X4 =0 2X1 +3Xy +4X53 +3%4 =0
2X1 +3Xy + X3 —=6X4 =0 Xy —3Xy +6X3 +3%X, =0

15 Xy —2X3 +2X, =0 30 2X1 — Xy +3X3 +4X, =0

2X1+X2 +4X3 +2X4 :O

k3X1 + 2X2 + 5X3 +4X4 = 0

3X1 —4X2 +8X3 +7X4 :0
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IIpakTHKYM 3 BEeKTOpPHOI ajaredpu

1. ITo xoopauHaTax To4ok A, B Ta C (Tabn.6) /Uil 3a3HAYEHUX BEKTOPIB 3HAUTHU:
a) MOJIyJIb BEKTOpa a;
0) cxanspHHi JOOYTOK BEKTOpIB a 1 b;

B) KOOPJIMHATH TOYKH M, 1110 IiUTh Biapi3ok | y BimHOmICHH] « @ 3.

2. BUKOpHCTOBYIOUYH BEKTOPHUI JTOOYTOK BEKTOPIB, OOUMCIUTH TUIOILY TPUKYTHHKA 3

BepimHaMu A, B, C (T1a611.6).

3. TloGyayBaTH Hapanelelies Ha BEKTOpax a = axi + ay] +a, k, b= bxi + by] +b, k,

c= Cxi + Cy] + CZE 1 00UnCIIUTH HoTo 00’€eM (Tabd. 7).

Tabmuis 6
Baaé’T" A B C a b | a Vij
1 4,6,3 | -5,2,6 | 4,-4,-3 4CB - AC AB AB 5 4
2 4,3,-2 | -3,-1,4 | 2,2,1 | —5AC +2CB AB BC 2 3
3 | -2,-2,4|1,3-2| 1,42 2AC —3BA BC BA 2 1
4 2,4,3 | 3,1,-4 | -1,2,2 2BA +4AC BA BA 1 4
5 2,45 | 1,-2,3 | -1,-2,4 | 3AB—4AC BC AB 2 3
6 | -1,-2,4 | -1,3,5 | 1,4,2 3AC — 7BC AB AC 1 7
7 1,3,2 | -2,4,-1 | 1,3,-2 2AB +5CB AC AB 2 4
8 | 2,43 |-3,-2,4 ] 0,0,-2 3AC — 4CB AB AC 2 1
9 | 3,44 | -212 | 2-31 5CB + 4AC BA BA 2 5
10 | 0,2,5 | 2,-3,4 | 3,2,-5 | —3AB+4CB AC AC 3 2
11 |-2,-3,-4| 2,-4,0 | 1,45 4AC —8BC AB AB 4 2
12 |-2,-3,-2| 1,42 | 1,-3,3 2AC —4BC AB BC 3 1
13 | 56,1 |-2,4,-11 3,-3,3 3AB — 4BC AC BC 3 2
14 | 10,6,3 | -2,4,5 | 3,-4,-6 | 5AC —2CB BA CB 1 5
15 | 3,2,4 | -2,1,3 | 2,-2,-1 | 4BC —3AC BA AC 2 4
16 | -2,3,-4 | 3,-1,2 | 4,2,4 7AC +4CB AB AB 2 5
17 | 4,53 | -4,2,3 | 5-6,-2 | 9AB-4BC AC BC 5 1
18 | 2,4,6 | -3,51 | 4,-5,-4 | _6BC +2BA CA BC 1 3
19 |-4,-2,-5| 3,7,2 | 4,6,3 9BA +3BC AC BA 4 3
20 | 54,4 | 52,3 | 4,2,-5 | 11AC —6AB BC BC 3 1
21 | 3,4,6 | -4,6,4 | 5-2,-3 | _7BC +4CA BA BA 5 3
22 | -5,-2,-6 | 3,4,5 | 2,54 8AC — BC AB AC 3 4
23 | 3,41 | 5-2,6 | 4,2,-7 | —7AC +5AB BC AB 2 3
24 | 4,3,2 | -4,-3,5 | 6,4,-3 8AC —5BC BA BC 2 5
25 | -5,4,3 | 4,52 | 2,7, -4 3BC + 2AB CA BC 3 4
26 | 6,45 | -7,1,8 | 2,-2,-7 | 5CB—2AC AB AB 3 2
27 | 6,5,-4, | -5,-2,2 | 3,3,2 6AB —3CB AC BC 1 5
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BA
BA
AB

CB

BC

AAC —5BA

3BA-4AC

S5AB —2AC

2,6,4
-2,4,7
-3,-4,2

3,5 -4

4,2,-3

2,-4,1

-3,-5,6
3,54
4,6,7

28
29
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IIpakTHKyM 3 aHAJITHYHOI reoMeTpil

1. Mano mapanenorpam ABCD, Tpu BepmmHu sikoro 3agaHi (tabmuus 8). 3HaliTu

YEeTBEPTY BEPIIMHY 1 TOCTPUH KYT Mapajesaorpama.

2. 3HaliTu A0BXHHY BUCOTU AD TpukyTHuka 3 BepmmHamu A,B,C (tabnuns 9) i
PIBHSIHHS NIEPIICHIUKYIIApA, MPOBeACHOTO 3 Touku C Ha TipsiMy AB.
3. 3HalTH KyT MDK IUIONMHOI « 1 MPSIMOI0, L0 MPOXOJUTh 4Yepe3 MOYaTOK
KoopauHat 1 Touky M (tabmums 10). 3HaiiTH BiACTaHb BiJ TOYKH M IO TUIONTUHU

a .
4. 3HalTH PIBHSHHS NEPIEHINKYIISPA, IPOBEIACHOTO 3 Touku M Ha nipsimy | (Tabnuis
11).
5. TloOynyBaTu KpHBi 3a 3aJaHUMU PiBHSHHAMU (Ta0mUI 12).
Ta0Omurg 8
Bapiant A B C BapianT A B C
1 (1:-2,3) | (-41,2) | (5:2;7) 16 | (-3:5:-4) | (-56;2) | (3:-5:-2)
2 (1;2;3) | (3;-4;-2) | (-4;-3;2) 17 (2;-3;4) | (6;-4;-5) | (-3;4;-2)
3 (2;-3;-1) | (-3;5:3) | (4;3;-4) 18 | (55-2;-4) | (-5:-8;-1) | (-2;4:3)
4 (3;-4,2) | (-5;2;-3) | (-1,7;-2) 19 | (-3:-2;-5) | (-4-53) | (2:3:4)
5 (-5:2,4) | (-3;-4;2) | (6;-3;-3) 20 | (256;-3) | (-5-2;-4) | (-3;-5;1)
6 (-4;-3;5) | (2;-5:6) | (-2;3;-5) 21 | (3-1-2) | (2-41) | (7352)
7 (4;2;-3) | (-5;6;-4) | (-2;-3;4) 22 (3;1,2) | (-2;3;-4) | (2;-4;-3)
8 (-4;5;-2) | (-1;-5;-8) | (3;-2;4) 23 (-1,2;-3) | (3;-3;5) | (-4:4,3)
9  1(-5-3-2) | (3;-4;-5) | (4:2:3) 24 | (23-4) | (-3:-52) | (-2;-1;7)
10 (-3;2,6) | (-4:-5;-2) | (1;-3;-5) 25 | (4-52) | (2-3;-4) | (-3:6;-3)
11 ] (-2:3-1) | (1;2-4) | (2:7:9) 26 | (5-4-3) | (6:2;-5) | (-5:-2;3)
12 (2;3;1) | (-4;-2;3) | (-3;2;-4) 27 | (-3:42) | (-4:-56) | (4;-2;-3)
13 (-3;-1;2) | (5:;3;-3) | (3;-4;4) 28 (-2;-4,5) | (-8;-1;-5) | (4;3;-2)
14 | (-42;3) | (2;-3;-5) | (75-2;-1) 29 | (-25-5-3) | (-5:3;-4) | (3:4,2)
15 (2;4;-5) | (-4,2;-3) | (-3;-3:6) 30 | (6;-3;2) | (-2;-4;-5) | (-5;1;-3)
Tabmwmi 9
Bapiant A B C BapianT A B C
1 (3:4) (2;-1) (L:-7) 16 (3:2) (2;-5) (-6:-1)
2 (-4,-5) (3:3) (5:-2) 17 (6;-4) (-3;-7) (-1,2)
3 (-3:5) (4-3) | (-2;-4) 18 (-2;-1) (7:3) (4:-3)
4 (3;-2) (-5;-4) (-1,6) 19 (3:4) (6;7) (1;1)
o (2,5) (-314) | (-4-2) 20 (-4:-5) (-2;2) (-7:4)
6 (-3:2) | (-2;-5) | (6;-1) 21 (3;-4) (2,1) (L,7)
7 (-6:-4) | (3:-7) (1,2) 22 (-4.5) (3:-3) (5:2)
8 (2,1) (-7:3) | (-4:-3) 23 (-3:-5) (4,3) (-2,4)
9 (-3i-4) | (-6:7) (-1,1) 24 (3:2) (-5:4) (-1,-6)
10 (4,-5) (2;2) (7:4) 25 (2;-5) (-3;-4) (-4:2)
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11 (-3:4) | (-2-1) | (-L-7) 26 | (-3:-2) | (-25) (6;1)
12 4:-5) | (-3:3) | (512 27 (-6;4) (3;7) (1;-2)
13 (3:5) | (-4-3) | (2:-4) 28 (1) | (-7:3) | (-4:3)
14 (-3;-2) (5:-4) (1:6) 29 (-3;4) (-6;-7) | (-1;-1)
15 (-2:5) (3;4) (4;-2) 30 (4,5) (2;-2) (7;-4)
Ta6mm 10
Bapiaut M a Bapiant M o
1 | (2-13) | 3x-y+2z-4=0 16 |(-2:4;-3) | x+5y+7z2-2=0
2 | (2:-2.4) | x-3y+52-10=0 17 | (5-3;2) | —x+3y+2z+14=0
3 | (-45-1) | 4x+y-2z+5=0 18 |(-3;-5;-4) —3x+2y+z-4=0
4 | (-3:2:1) 2X—y+2+5=0 19 | (-3;-2;4)| Xx-5y+3z+1=0
5 | (231 | 5x+2y-z-3=0 20 | (1;3;4) | 2x+3y+z-6=0
6 | (-3:-2;4)| 7x+y+5z-2=0 21 | (3;2-1) | 2x+3y-z-4=0
7 | @25-3) | 2x-y+3z+14=0 22 | (1;-3;2) | x+2y-z+5=0
8 |(-4-35)| x-3y+2z-4=0 23 | (4;2;-2) | 5x+y-3z-10=0
9 |(4-3-2)| 3x+y-5z+1=0 24 |(-1;-4,5) | —2x+4y+z+5=0
10 (4:1;3) X+2y+3z-6=0 25 (1;2;3) | —x+95y+2z-3=0
11 | (-1;3;2) | —x+2y+3z-4=0 26 |(4;-3;-2) | OSx+7y+z-2=0
12 | (21;-3) | —x+y+2z+5=0 27 | (-3;2;5) | 3x+2y-z+14=0
13 | (-2:4;2) | —=3x+5y+z-10=0 28  |(-5;-4;-3)] 2x+y-3z-4=0
14 | (5:-1-4) | x—-2y+4z+5=0 29 |(-2;4;-3) | —5x+3y+z+1=0
15 (3:1:2) 2x—-y+5z2-3=0 30 | (3;41) 3x+y+22-6=0
Tabmwg 11
Bapiant M | Bapiant M I
1 (3:2:1) x+1_y+1 z-1 16 |(-4:5:-2) x+3_y-4 71-2
1 3 -2 1 2 2
5 (2:-1:3) x—2:y—1:z+3 17 (5:-2:3) x—4:y+1:z+3
3 2 1 2 2 3
3 (1:-3:-2) x—3:y+2:z—2 18 |(-1:-3:-2) x+1:y—3:z—4
1 2 3 2 3 1
4 (-4:2:-3) x—lzy—3:z+2 19 | (2:-5:-4) x—2:y—3:z+1
2 2 -1 2 1 3
5 (-4:5:2) x+2:y+2:z—1 20 (4:3:-5) x—3:y—4:z—2
1 2 3 1 -3 3
6 | (2-a5) | X=2_y*r3_z-4 2 | @z | royriozd
2 1 2 -2 1 3
7 | (35:-2) 3 _y-4_z+ 22| (3;2;-1) 3 _y-2 23
3 2 2 1 3 2
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g (-2:-1:-3) x—4:y+1:z—3 23 |(:2:1:-3) x—2:y—3:z+2
1 2 3 3 1 2
9 (-4:2:-5) x+1:y—2:z—3 24 |(-3:-4:2) x+2:y—1:Z—3
3 2 1 -1 2 2
10 (-5:4:3) x—2:y—3:z—4 o5 (2:-4:5) x—1:y+2:z+2
3 1 -3 3 1 2
1 (2:1:3) x+1:y—1:z+1 26 |(5:-2:-4) x—4:y—2:z+3
3 —2 1 2 2 1
12 (-1:3:2) x—1:y+3:z—2 97 (-2:3:5) x+1:y+3:z—4
2 1 3 2 3 2
13 | (3:-2:0) x+2:y—2:z—3 28 |(-3:-2:-1) x—3:y—4:z+1
2 3 1 3 1 2
14 | (2:-3:-4) x—3:y+2:z—1 29 |(-5:-4:2) x—3:y+1:z—2
2 -1 2 1 3 2
15 (5:2:-4) x+2:y—1:z+2 30 (3:-5:4) x—4:y—2:z—3
2 3 1 -3 3 1
Tabmmig 12
Bapianr Pisnsanns Bapiant Pisnsanns
(x=2)2 +(y-3)2=9 (x=3)°+(y—-2)>=9
9 5 2 2
25 9 9 25
1 X2 y2_ 16 2 y2 1
49 25 25 49
y2=9x y2:_4x
p=a(l+cosp) p=a(l—cosgp)
(x+3)>+(y-5)*=4 (x-5)>+(y+3)*=4
2 2 2 2
X__|_y_: X__|_y_:l
49 4 4 49
2 LS 17 v X
25 16 16 25
y2 =7x y? =—2x
p? =a’sin2p) p=4cos’ )
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(x+1)2+(y-2)2=16

(x+1)2+(y+1)?>=16

LS LS

36 25 25 36

Xty 18 ye X

16 9 9 16

y? =5x y? =—6x
P=2+C0S¢Q) p=a’

(x—3)2 +(y+4)>=25 (x+4)>+(y-3)>=25
LS A LS

25 16 16 25

X2 y2 19 y2 X2

16 25 25 64

y2=16x y2=—x

p=2agp) p=2a(l-sing)
(x+3)>+(y+3)*=4 (x—3)?+(y-3)*=4
X2 2 X2 y2
E+;—5=1 2_5+E:1

X2 y? 20 y2_x2_

36 9 9 36

y? =3x y? = -8x
p=asin2p) p=asin g
(x-1)*+(y+1)* =1 (x+1)* +(y-1)*=1
XZ 2 X2 2

A PRETRE

x2 y2 21 y2 x2

9 4 4 9

y? =4x 2-9y
p=3(1+cosgp) p=2(1+sing)
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(x+2)*+(y—-1)*>=36
2

(x—1)2+(y+2)*=36

LS .
9 4 4 9
7 x> y° 22 Y
16 4 4 16
y? =2x X2 =Ty
p? =a?cos2¢ p=acos3p
(x—4)2 +(y+2)>=49 (x+2)?+(y—4)*>=49
ﬁ+y—2=1 £+y_2:1
49 36 36 49
8 x2 y? 23 y2 X2
25 9 9 25
y? =6x x> =5y
p=4sin®p p=2(2+c0sp)
(x+4)* +(y-4)*=9 (x—4)> +(y+4)*=9
XLy XLy
36 9 9 36
9 X2y 24 y? x2_
36 16 16 36
y2 =x x*> =16y
p=ap p=a(l+cose)
(x-5)*+(y+1)* =4 (x+1)*+(y-5)*=4
XLy XLy
16 9 9 16
10 X2y 25 y? Xz_
49 9 9 49
y? =8x x* =3y
p =asin3p p=2s8IN2¢
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(x+5)°> +(y—6)>=16
2 2

(x—6)2+(y+5)* =16
2

X2y X
P 7%

11 x>yt 26 y2 X2
36 25 25 36
y? =-9x x2 =4y
p=acos? g p=4(1-cosg)
(x—1)? +(y+5)* =1 (x+5)* +(y-1)>=1
LY LS A
36 16 16 36

12 x2 y? 27 y2 X2
25 4 4 25
y? =-T7x x? =2y
p=a(l+sing) p=3+sing
(x+1)%+(y-3)?=25 (x-3)>+(y+1)>=25
LS LS A
49 9 9 49

13 x2 y2 28 y2 X2
49 16 16 49
y% =-5x x> =6y
L =4acos2¢p P =2C0S2¢
(x-3)* +(y—-2)°=36 (x-2)>+(y-3)*=36
£+y_2:1 £+y_2:1
64 25 16 49

14 X2 y2 29 y2 X2
36 4 436
y? =-16x X2 =y
p=2a(2+cose) p=3+C0SQ
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15

(x+2)*+(y+4)* =49

XZ y2

__|__:1
49 16

X2 y2

64 36
y2 =-3X
p=ag

30

(x+4)2+(y+2)2:49

X2 y2

—+—=1
25 64

y2 X2

36 64
x2 =8y
p=2(1+cose)
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IpakTukym Ne 1

3 MAaTEeMATHYHOI0 AHAJII3Y

=

3HaiT rpanui (tadmurs 13).

2. Jocmiantu nadi QyHkmii (TaGmaums 14) Ha HeMepepBHICTH 1 MOOymyBaTH: s
dbyHKIi a) 1i rpadik; 11t GyHKIIT 0) ecki3 rpadiky B OKOJII TOYOK PO3PHUBY.

B~ w

HocniauTtu nani GyHkIi (tadmuig 15) 1 moOyayBaTu iX rpadiku.
3HalTH YaCTUHHI MOXiHI Ipyroro nopsaky Gynkmii U = f(X,y,z) (tabnums 16).

5. JlocaiauTu Ha eKCTpeMyM (QYHKIIi0 ABOX 3MiHHUX Z = f(X,Yy) (Tabmur 17).

Ta0mmg 13
Bapiant I panuys Bapianr I'panuys
X2 -5x+6 X3 —x% +2x
lim > ; lim ;
Xx—>2 X< —12x+ 20 x—0 X2+X
: 3x3—5x2+2_ i 4x3 +7x
lim 3 5 ; lim :
x—0 2x% + 65X — X x—0 2x3 —4x% +5
2
L pim X x=12 ; 16 lim \/x+12—\/4—x;
X_’3\/X—2—\/4—X X——4 X2+2X—8
-3x 2x-3
X+4 - X
Im(—} , |.m(_j ;
x—o\ X + 8 x—oo\ X +1
. 1-—cos8x . sin3x—sinXx
lim lim
x—>0  3x? x—0 5x
_ B+X—X2 . 2x2—x-1
lim 3 ; |Im2—;
x—3 x° =27 x—>13X° —X—2
. 5x* —3x% 47 . 7x3 —2x2 +4x
lim — T lim ,
X—0 2X" +2X° +1 X—>00 2X3+5
) lim \/X+;|.O—\/4—X; 17 | 1im \/2—X—\/X+6;
x>-3  2x° —x-21 x>2 X2 —X—6
. ( 2X j_“_ (x—1)¥
lim ; lim| —— ,
x—o\ 1+ 2X X—»00 X
. C0S X —C0S 5X . 1g3x
lim lim —
x—0 2x2 x—0 2 Sin X
. 2X2 —TX+6 . 12-x-x*
lim — X I|m3—
3 x—>2 X° —5X+6 18 | X - 27
3 2 2
X" —4x° +28Xx | 3x° +10x+3 |

lim 3 5 ;
X2 5x% 4+ 3x° +x-1

lim 5 :
x—>0 2X“ +5x -3

188




li >
x>l 3x° —-4x+1

. N3+2x—x+4
m b

) X% —3X+2
lim ;
X525 - X —+/x+1

"m[2x+5)5x_ jim 19X = sinx jim [ X+3 o fim 2Csin 5x
x—oo\ 2X +1 " x>0 3x2 x—o\ X " x>0  sin3x
_3x%+2x-1. _ x? —4x-5
lim =222 lim ————;
x>l 27x3 -1 x>-1x% —2x—3
2
=3t exiax, lim 2X"t7X+3.
lim Im-— ;
X—>00 X4+3X—2 ’ x>0 Bxe —3x+4
2
2 —
lim 33X +4x+1 . 19 lim 2X% 9x +4 :
x—>-1~/X +3 —~/5+ 3x X—>4\/5—x—\‘<X—3
142X =
fim [ X+ 2 e “m(x+3j ;
x—oo\ X+ 1 ’ x—o\ X —1
. 1-sinx
- X lim
)I(I_rpl(l—x)tg? x—>% T —2X
. 3x242x-1 _3x% —11x+6
lim ————~; lim— ;
x>-1 — X2 4 X +2 x->3 2x* —5x -3
po = X2 3XHL jim X° —3%° +10
x>0 3x% 4 X—5 x>n 7x3 +2x—1
- V2X+1-x+6 20 | lim V3x+17 —/2x+12
x>5 2x% —7x—15 X—>—5 x* +8x+15
- 2X 3x ) (X_7j2x+l-
lim : lim| —— ;
x—o\ 2X —3 X—0 X
. tg2x —sin 2x . 1-cos?x
lim 5 lim——_ =
x—0 X x—0  Xtgx
3
lim =8, i X X2,
2 lim X
X=>2X° +X—6 x>-1 x*+1
2
lim 4X" +5%x -7, . 3X4+2X+1_
x—e0 22 10" lim = —3 ’
X =X+ x—® X% —X° +2X
2 o “x —
fim VX +2 \/5; 21 Iim\/7 X \/7+x;
0 fx241-1 07X
3x+2 X+2
lim[ X1 : |im(2X+1) ;
X—>00 X_+_4 X—>00 2X_1
i L1 Iimsin23x—sin2x
x-0l tgx ~ sin X x—0 X2
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. x%-16 . 4x% +11x-3
lim———; lim ;
x—>4 X% + x— 20 Xx—>-3 X +2Xx-3
2 _
lim 3x +2x+9; lim X 2+5X 7;
x>0 2x% — X +4 x—>® 3% + X+ 1
7 | lim 3 22 | lim 2X+1-3.
x50 1+ X —1-Xx x—>4\/X— x/—
. 2x-3 x=5
Iim(—zj : lim| 2|
X—>00 X+1 X—>00 X_3
. sSIn7x+sin3x . 1-cosb5x
lim - lim———
x>0 Xsinx x>0 2x?
. 3x%-7x-6 _AX®4TXx-2
|Im2—; lim 5 ;
x=>32x° —7x+3 x>-23X° +8x+4
22X +7x-2 . 18x?% +5x
lim 3 : lim X
x—o 3X° —X -4 x—>08 —3x — 9x
g | lim2tX=2. 23 | lim YX*4
c>1J8—x—3 HsJ— 2
_(3x—4\* C (2x—1)***
lim lim :
x—o\ 3X + 2 x—o\ 2X + 4
. COS2X—C0S4xX . arctg2x
lim lim
x—0 3x2 x—0 tg3x
. 5x% +4x-1 x> —4x-5
lim ——; lim
x>-1 3x% + X — 2 x>-13x2 4+ 2x—2
. 3x* —6x%+2 _ 8x%+4x-5
lim : lim 5 :
X—> x4+4x 3 x>® 4X% —3X + 2
9 lim VX—o—2 -2, 24 ”m—v4x—3—3;
X7 /X + 2 3 x—>3 x%2_-9
3x+4
|im(2X_4j : Iim(ﬂj :
X—>00 2X X—>0 X
Iimtg?,x—sm3x lim 1-sin2x
x—0 2x2 x—>77 T —4X
2 _ _
lim 7x2+4x 3; lim 3x° 3x+2
x>-12Xx° +3x+1 x>4 x2 _x—12
10 4 ) 25
. 8XT —4x° +3 . 3x2—4x+2
lim n X lim :
x> x4 41 x>0 X% +5x +1
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o BX1-4

x>3x2 +2x—15"

. (x_7)4*2
lim| —— :
x—o\ X+ 1

cos4x — cos® 4x

_ 2-+Ix%+4
Im——;
x—0 3)(2

3-2
(x+2)7
lim| —— :
X—>00 X

lim > lim{ —+___1
x>0 3X x—0\ sin2Xx  tg2x
2 J—
Iim2x2 9x+10; Iim4XZ+X_5-
o X :3)(_10 x>1x% —2x+1
lim ZX +4x lim 1+4x—x*
Kon X —3X+2 x—o X +3x% +2x*
11 | lim x4 26 lim 3x :
x—0 /X2+16—4’ X—>0\/5—X—\/5+X’
2 -3x\" x—1)*
lim[ <=2 - Iim(—j ;
x—o0o\ 5 — 3X x—oo\ 2 — X
' cos® x —cos? 2x lim 2rCsin X
Xi% X2 x—0 X2—X
 —5x% 4+11x—-2 . x2-5x-14
lim 2 ’ lim ;
x>z 3X" —x~10 x-7 2x% —9x — 35
. 2x3 +7x2—2_ . 3x+14x?
lim 3 ’ ||m—,
*o 6x7 —4x+3 x50 14 2% +7x2
. A2X+7 -5 _
12 lim ———; 27 Iimi;
9 3-4/x x—>46x+1-5
_ (4x-1\"* _ (3x+4\
lim ; lim ;
x—o\ 4X + 1 x—o|  3X
2 _
“m—l—cos. 2X lim 2608 4X C_OS4X
x—0 Xarcsin x x—0  XSIn X
. 3x2—-6x-45 . 4x% +3x+15
lim X lim 5 X
x5 2x% —3x —35 x>-3 X% —6Xx—27
lim x—2x2 +5x% lim 3x* —2x* -7,
x>0 24+ 3x% + x4 x>0 3x* +3x+5
13 3 28 >
L X =27 _ A143x° -1
li ; lim :
x—>3+/3X — X X—0 X3+X2

. (Zx—lj_x
lim :
x—oo\ 2X + 4

. (3x+4j*”_
lim X
x—o\ 3X+ 5
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. COS5X —Cos X . SIn5Xx+sin x
lim 5 lim -
Xx—0 4x x—0  arcsin X
2
lim XZ_ZX_35 : lim 2X2+15X—8_
Ko 2x” + LIX+S x>-83x% + 25X +8
Iim4_55x -3 i 557X +3.
X—0 X +6X+8 x>0 24 % — x3
. AX+20-4 3x2 _2
14 | im0 29 | lim—X ==,
x>-4  x° +64 x>1/8 + X — 3
—X
Ilm(l-f'ZXj : Ilm( 3x jx—?_.
X—>00 31+ 2?( X300 3X+2 )
. —sin x
lim ——— lim (77—x}gx
2 VY.
X%%(%—X) X_)A
 3x%—2x-40 . . 2x* +5x-3
lim : lim — ;
x—>4 x2 _3x—4 x>-33x° +10x+3
o Ax3—2x+1 . 5x° —3x+1
lim : lim ———;
x>0 2x% +3x% 42 x>» 3x% + X -5
/ _ . A4x+1-3
15 | im0 =3, 30 | lim ==
x—0  x2 4 x x—>2  x° -8
X 3-2x 4 2x X+1
lim| —— ; Iim( j :
x—ool X —1 x—o\ 1—2X
' 7X . oS X —cos® x
im — - lim
x—0 Sin X + Sin7 X x—0 5x?
Tabmuus 14
Bapiant Dyuxyis Bapiant Dyuxyis
X+4,x<-1 X+3,Xx<0
. a) f(x)={x?+2,-1<x<1 ” a) f(x)=41,0<x<2
2%, X > 1 X2 —2,X>2
6) f(x)=2Y03) 11 6) f(x)=8%02_1
X+1,XSO X—l,X<O
a) f(x)= (x+1)2,0<x£2 a) f(x)=4sinx,0<x<7
2 17
—X+4,Xx>2 3, Xx>rx

6) f(x)=5Y"3) _1

6) f(x)=5%3% 41




X+2,x<-1 -X+1,x<-1
. a) f(x)=4x>+1-1<x<1 18 a) f(x)=4x*>+1,-1<x<2
-X+3,x>1 2X, X > 2
0) f(X)=(x+7)/(x-2) 0) f(x)=3x/(x-4)
-X,Xx<0 1,x<0
a) f(x)={-(x-1)%>,0<x<2 a) f(x)=42%0<x<2
4 X—3,X>2 19 X+3,x>2
6) f(x)=(x-=5)/(x+3) 6) f(x)=2x/(x?-1)
—2(x+1),x<-1 —X+2,X<-2
a) f(x)=4(x+1)%,-1<x<0 a) f(x)=4x3-2<x<1
> X, x>0 20 2X,x>1
6) f(x)=4YC 12 6) f(x)=2%02) 11
-X,X<0 3Xx+4,x<-1
a) f(x)={x?,0<x<2 a) f(x)=4x?2-2,-1<x<2
6 X+1,X>2 21 X, X>2
6) f(x)=9Y(>™) 6) f(x)=4¥*2 ;2
x2+1,x<1 X, x<1
a) f(x)=42x,1<x<3 a) f(x)=4(x-2)%,1<x<3
! X+2,X>3 22 -X+6,Xx>3
6) f(x)=2Yx5) 41 6) f(x)=3Y0+1) _2
Xx—3,x<0 x-1,x<1
a) f(x)=4x+1,0<x<4 a) f(x)={x?+2,1<x<2
8 3+X,X>4 23 —2X,X> 2
6) f(x)=5"0"* -2 6) f(x)=5304) 11
J1-x,x<0 x3,x<-1
a) f(x)=40,0<x<2 a) f(x)=<x-1,-1<x<3
9 24
X—2,X>2 - X+5x>3
6) f(x)=6Y"3) +3 6) f(X)=(Xx—4)/(x+2)
2x%,x<0 X, X <=2
10 2) F(x)=1x0<x<1 25 a) f(x)=4-x+1,-2<x<1
2+X,x>1 2x,x21

0) f(x)=(x—-4)/(x+3)
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6) f(x)=7Y5 41

sinx, x <0 x+3,x<0
f(x)=¢x,0<x<2 f(x)=4-x®+4,0<x<?2
PEEEER{CS s | @0
0,x>2 X—2,X>2
6) f(x)=(x-3)(x+4) 6) f(x)=(x+5)/(x—-3)
cosx,xg% 0,x<-1
_Jy2 _1 _
" a) f(x)= 0,%<X<7z . a) f(x)=4x?-1,-1<x<2
2.X> 7 2X, X > 2
_ 34/(1-x)
6) F(X)=(X+5)/(x—2) 0) f(x)=3""""+1
Xx—=1,x<0 ~1,x<0
a) f(x)={x?0<x<2 a) f(x)=<cosx,0<x<x
13 28
2X,X>2 1-X,X>rx
6) f(X):52/(X_3)+2 0) f(x)=4x/(x+5)
X+1,x<0 2, x<-1
a) f(x)=4x*-1,0<x<1 a) f(x)=41-x,—-1<x<1
14 29
-X,x>1 Inx,x>1
6) f(x)=4201) _3 6) f(x)=6%4
-X,X<0 - X, X<0
a) f(x)={x*+1,0<x<2 a) f(x)=1x3,0<x<2
15 30
X+1,x>2 X+4,%X>2
6) f(x)=2%0% _1 6) f(Xx)=(x+1)/(x-2)
Tabmwg 15
Bapiant Dynkyis BapiaHt Dynxyis
1 . 3>1< 16 y = X y_er—x2
y_ —XZ’ y_ X2—4,
2 y=—>" y=e* 17 y= X _ Inx
x2 -4’ (x-2)%" N
2 2
3 y="= 4. y=In(x?®+1) 18 y = 2X2, y=x+e%
X 1-Xx
1 2X X
4 = . y=(x-1)™* 19 = , y=—
mea (x-1) 1+ x° e*
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5 I SV J 2 _2x*+3x-4, €
x2 —7x+12° X2 ’ X
1 2 X
6 :(x+1)(x+8)_ _ox 21 y= X ’ y:e_
y X Y x? —1 Jx
3
7 y= ;( ; y=xlInx 22 y=x2+—2, y:_X
X" -1 X e”
—x3 1 x—1)>2 n? x
X2 (x+1) X
2 2x -1
X 2
9 - = xe ¥ 24 = ; y=x"Inx
Y=g T (x—1)2
1 3 1
4+ X ” X 2
10 = : —pX 25 = y = Xx“eX
= 2(x+1)?
X In x x* 2
11 y= Yy =—o 26 _ : _ X 2x
x? -1 X e’
X+2 2 _y2 4 )
12 =3 =X"¢ 27 y=——2; y=In(1-x%)
X X
2 3
X X X" -1 Inx
Y =10x" Y T inx x% +1 X2
6 X X X 1
14 - ;. y=xe 29 = y=———
X% +1 y 9— x2 xIn x
3 Xx—1 2
15 y = . y=In—2_ 30 y= o y=eP
3-x° x—1 (x+1)
Tabmuis 16
Bapiant Dyukyis Bapiant Dyukyis
2
L U=yi22 16 b=y
X
2 = xe Y 17 u=
u=xe V222
u=x2sinyy+z 18 u=y?>xe’
4 u=In(x?+y-2z) 19 U =zsinXxcosy
2 X+Y
X4y _ X+y
° = 20 In(z—x)
2
6 U= xye? 21 _ X +1
y2
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7 u=xztg.y 22 u=zeXV
X
_ v u=
8 u=x 23 sin ./ yz
2
9 u=2X Tty 24 u=xy’
Z+X
2
X +2
10 u:yze"2 25 u= 3 y
11 U = Xycos~/z 26 u=zye*
12 u=xIn(y+z) 27 u = xyctg~/z
2
13 u="J_ 28 u=xyln(y-z)
X+ 2
X2y
14 u=x’ze’ 29 u=—
y2+z
15 U = xarctgyz 30 U= ye**?
Tabmuus 17
Bapi- . Bapi- .
aaIle Dyukyis aaé)Tl Dyukyis
3 2 X
1 Z=2Xx"+6xy° —30x—-24y 16 7—e 2(x2+y?)
2 z=x3-y? 17 Z=e_2XZ(X—y2)
y
3 z=6x%y+2y® —24x—30y 18 1—e 2(x2-y)
4 z=x3-8y% 6xy+1 19 7= (x% +y)
5 z=x3—xy? +3x%+y? -1 20 z:—%x2+8>q1—y3—13x—12y
1
6 z:xzy—§y3+2x2+3y2—l 21 z=2y/x—y? -3x+8y
7 z=x3 +6xy +3y* —18x—18y 22 z=x%—4x/y —2x+5y
X
8 z=x%y—-y®—x*-3y?+3 23 7= 4(5x% —y?)
9 z=3x%—6xy—y® -12x+12y 24 z=2x% +3xy +2y° +5x
10 z=2x3 —xy? +5x% +y? 25 z=x3—5xy+5y% +7x—15y
11 z=x%y—2y% —x? —5y? 26 z=2x% —5xy +2y° —3x+4y
12 z=2x3+y% +6xy+12x 27 |z=3x%+10xy+6Yy> +2x+2y—1
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13 z=8x3—y3—12xy -1 28 z=3x3+7>q1—£y2—60x+2
14 z=2x3—12x%y +16y>® —9x°> 29 z =3x% - 2yJ/x +0.5y% —56x
15 z=-8x3 +6xy% +y3+9y? 30 z=-2x%+3x,/y +18x—1.5y

1. O6umcnuTH HEeBU3HAYCHHM 1HTEeTpat (Tadu. 18).

IpakTukym Ne2 3 MAaTeMaTHYHOI0 AHAJI3Y

2. OO0YuCHAUTH HEBJIACHI IHTETpaiu ado I0BECTH iX pO30LKHICTH (Tabiu. 19)
3. OOuucnutu mwioty ¢irypu, mo oomexxena jiHisMu (tadi. 20)

Taomurg 18
Bapi- Inmeepan Bapi- Iumeepan
aHT aHT
2 .
'[[i/;—3ct92x+ v —7sm§)dx; J.(4x3 + = -10* _30054x]dx;
9—x
1 16
J- 3x* +20x+9 N J- 12dx
(X* +4x+3)(x+5) (x=2)(x* —2x+3)
5 1 4 3 . 11 7
—— —tgbx + - dx ; — —2sin4x+ - dx ;
5 J[X—B J V9 + x2 sinsz 17 J-(x“ Jo—x? cos’ xj
I 43x —67 . I2X4+8X3+9X2_7
(x=D(x* —=x-12) (x> +x—2)(x+3)
1 6
I( 22 —5e* + 22 —cthxjdx; I 2Ux+1+7" + ———— |dXx;
3 X®—-16 X®—16 18 16—x2 SIn“x
I : 8xdx J-2x4—7x3+7x2—8xdx
(X" +6X+5)(x+3) (X2 =5x+6)(x+1)
4 3 . 2 3
ctg5x +5c0s 2x — - dx 5% +sin(3x —5) + - dx
4 J.( J Jx% ~16 x+2J 19 I( ( ) x—1 cos’-2xJ
2% +8x% — 45X — 61 I2x4 +17x% +32x% = 7x
J (x—=1)(x* +5x+6) (x> +4x+3)(x+5)
1
J‘[fo’ —Ttg3x + i P jdx; I(%—Gsin3x+lefxz —tg(2x+3)jdx
5 20
.[ 6x° +6Xx—6 y I 37x—-85
(x+)(2 +x-2) (x* +2x-3)(x—4)
1 2 1
103/x+1-3* + —~ ax ; 7x® +ctg4x —cos(2x —3) — ]dx
6 I[ N sinzx] 91 I( J ( ) 9+ x?

I 2x* +3x—24 y
(X2 =x—-2)(x-3)

J~2X4 —7x*+3x+20 dx
(x=2)(x* —2x-3)
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2 1 5 5 7
2%+ — dx; — —tg5x—2c0s3x + dx;
. j{x+5 Jx2 125 sinzx] 27 I[x6 J 25—x2j
J. 3x? 15 J- X* —19x+6
(x—1)(x? +5x +6) (x=1)(x* +5x+6)
4 5 2 3 x 1
¥x—-3-2e% - + de —— —4% + dx
8 I( cos®2x 25+ x° 23 J[7\/x+2 sin? 3x 25— 2 j
f 6xdx f 4x? +32X+52 N
X+ 2%" —x =2 (X* +6X+5)(x+3)
I(lOsinSx— 22 +3ctg7x—ijdx j > +3" - ? —sin(2x —3) |dx
9 X° =25 X—2 24 X—2 cos” 4x
J- 2x* +41x—-91 y sz4+8XS_17x_5dx
(x> +2x-3)(x—4) (X2 +2x-3)(x+2)
1 1 7 2
15x* —8ctg 4x + - dx — —5c08(3x—2) - +5% ldx;
10 I( J sin’ x ,/35_)(2} o5 I(xg ( ) 36+ x° j
J- 2x* +17x° +40%x* +37x+36 I 6x dx
(x+1)(x* +8x+15) (x* =1)(x+2)
i 1 3
W—6tg42—55|n5+—de (10xg —10* —12ctg 4x+—]dx ;
2 2
J' 62X dx J. . 2X 26 dx
X—=1)(x* +3x+ X2 +4X+3)(X+
(X=D(x"+3x+2) (X" +4x+3)(x+5)
I(Sezx— z — 21 jdx; J‘[¥+ 12 ~—5sin3x — 22 jdx;
19 Ccos“5x Xx—-7 x°—-36 97 x> 36—-X Cos” X
J- 2x° +12x -6 y J~2x“—5x3—15x2+40x—70dx
(X+1)(x* +8x+15) (x> +2x—-3)(x—4)
Ux—5—-4* —5tg3x + 4 dx; i/;—sct92x+ 2 —75in5 dx;
2 2
13 3+ X 28 4+X 2
J-2x4—7x3+2x2+13 J-6x“—40x2+3x+24dx
(x> =5x+6)(x+1) (x> +x—2)(x+1)
5 1 4 3 . 11 7
—— —tg5x+ — dx; ——2sin4x+ - dx;
14 J[X—B J J91 x2 sinsz 29 j(x“ NI coszx]
J-2x4—3x3—21x2—26 dx I x> =17x y
(x* =5x+4)(x+3) (x—2)(x* —2x-3)
4 3 . 2 5
ctg5x +5c0s 2x — - dx 10sin5x — +3ctg 7x ——— |dx
15 I( J Jx% —16 x+2J 30 j( x* —25 J x—2j
f6X4 ~30X* +30 ] 3x* ~17x+2

(X2 =1(x+2)

(Xx—=D(x* +5x+6)
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Tadomus 19

Ba?Ti_ Iumezpan B;;f;' Iumezpan
. Ojo xdx ; } dx , % 16;<dx ; ? dx
016x*+1 o¥2-4x 116x" =1 1yx2 _6x+9
1
3 13 3t ©  xdx ;3 dx
? xdx
. _oo\/m’ ; Of x2dx ; } 2dx
} In(3x-1) 03/(X3+8)4 1/420X° —9x +1
173 3x-1
OF xdx ; ojo xdx _
7 O4\/(16+x2)5 3 4 x2—4x+1,
1 In2dx 2f33\/|n(2—3><)dx
172(1-x)IN?(1-x) 0o 2-3X
. Of dx ’ }xdx 10 ©  xdx ; % COS 3X
_17z(x2+4x+5) 01—x* “1x2 +4x+5 OW
© 16dx _
00 1 J 2 '
1 arctg 2x dx: ] 2xdx 1 1/27r(4x +4x+5)
0 2(1+4x%) 0 /1_x4 0
_1/3%/1+3x
13 OIO ZXdX ’ }5 dx ” OF (x+2)dx ; ﬁ/ZCztSQ;X
04X° +4x+5 3/4¥3-4X 0:\)’/(x2+4x+1)4 0
5 °I°3—x2 o }Zel—ﬂarcsmxdx 6 1+4X
0x>+4 0 gf1_x2 . X2 p
o 4dx 7T dx ™ sinxdx - 0 dx
1 {x(1+ln24x) 7;527\/(;037% 10 éxsmxx’ —31/4\/m
-1 7dx * X .
19 _Joo‘x2 —4xj|n5 ’ 20 1;3(1+9x2 )arctgz3x ’
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? xdx 1/}3 dx
2
(2 ~1f 1n2 0 9x2—9x+2
© dx
] =
)1 2(4+x2'/7zarct92 2 OF dx . ?%dx
2 3’ .3
1235 xix 1pE+2x)n® " 032
0 +/cosX
0 x? X
1,4 '3 1 12
T —oo| X° — +X
23 [e ¥xdx: [ d 24 *
0 031 x5 ? x2dx
04/64 — x°
5 | T X 6 | 1T xx
02x2—2x+1’ 1/29\/1—2X 1x2(x+1) 1/31(x3—1)
o0
ofo—dx ; I o In§;
o2 X(INx —1)? 1(6x —5x+1) 4
27 3?2 dx 28 ? 10xdx
1 3x—x%-2 04\/(16—x2)3
g dx 4 dx © dx 12 gy
29 I 5 ; 13 30 IZ—; | ——=
19x°—-9x+2 0 V1-4x 3x°-3x+2 0 (2x-1)
Tabmms 20
Bapi- Bapi-
aHT Inmeepan AHT Iumeepan
. y=—x*+4 ) y2 =3x
2x—-y+1=0 x? =3y
3 x 4 8
=€ =
g X% +4
_ 2 2 _
5 y=4x-X 6 y=x°-1
2x-y=8 y=x+1
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[y =sinx
2
7 i 8 y
X2 =2y x=0
X=r
y=|Inx
2
9 ¢ 10 g
x=0.1 y =X
x=10
2 _3_
= y=3-2X
11 {y § 12 { ,
X+y=2 y =X
2 y = x?
Y=—- 2
2 X
13 14 ==
! 2
1+ x? y =2X
y2:8x y=Inx
15 , 16 2
X“ =8y y=1In“x
yzﬁ y:(X—42
17 4 . 18 y=16 —x°
y=3x- " y=0
y =4x?
2 2
= 1
19 y=2 20 y=x
9 X+y=3
y=2
y=2"
— oy x> x=-2y?
21 y=2x-x 22 y ,
x=0 x=1-3y
X=2
_y2 —8_92x — x?2
23 y=X"+2X o4 y=8-2X—-X
y=X+2 2X—y+8=0
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3
=X -2
y y? =2x+1
25 y=>6 26 )
=0 X+y —-1=0
y=(x+2)?
2
— x2 44
27 {Z X ; ] 28 y=4-x
X—y+1= y=0
y=(x—-4)
=3
29 y =16 — x* 30 {W
X+y=4
y=0

1. Po3p’s3atu nudepeHitianbHi piBHSIHHS (Ta0. 21).

IIpakTuky™m 3 1uepeHniaIbHUX PIBHIHb

Tabmuis 21
Bapi- Pignanus Bapt- Pignanns
aAHT aHT
(y—xzy)xdy+dx:0; y':¥+tg¥;
L | Y(d=Iny)y'H(1+Iny)y?=0 16 xy' =y (Iny—Inx)
y" =9y y"+9y =0
y" =5y +6y=13sin3x y”+4yﬁ+4y=e_2X
(x+Yy)—(y—x)y=0; tgydx + tgxdy =0;
-y y'=0 X3y +xly =1
2 y”+y:0 17 yn+3y/:0
y' -2y +y=e* Yy + Y —2y=6x°
Uny—2xmx+(§—2y}W=0; y—J = x2:
X
3 w=(y )2 -(y)° 18 (1+x%)y"+(y )* +1=0
y' =7y +12y=0 y"' =5y +6y=0
y'—4y =8x3 y"+9y =e* cos3x
ady _ ! —; ﬂ—yctgx:ZXSinx;
dx xcosy-+asin2y dx
4 Yy =3(y" Y 19 W'=(y )Y -(y)
ylr+2y!+1oy:0 y”—4y’+5y:0
y'+3y’ 4+ 2y =sin2x y”+2y:x2+2
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2x2dy =(x? + y? )dx;

(x+xy2 )~y + yx?Jy =0;

Xy +y' =X —1=0 iy =1
5 (IV) gy _ 20 " oy
y S5y"+4y=0 y'—y'—-2y=0
y'+3y' + 2y =2C0s2X y" + 4y =Xxin2x
2
2xc0s2 ydx + (2y — x* sin2y )dy; y‘+2—Xy= ‘/29;
COS“ X
6 ”2,(y2)2”=(y’—12)y' 21 2y = y2
y - y'_y+ y:0 yn_6yr+34yzo
y'+y:X /4 -
y"+y=sinx
dy =(x? +2x — 2y )dx; e Ydx+(1—xe™ )dy =0;
. xy' =y (Iny—Inx) ’ y'xlnx =y
y(lv)Jrzy,,+9y:0 Y — 4y +4y=0
y'+y =26 y'+y=2e""
, 1
y'+ > =0; 3x%eY +(x%eY —1)y'=0;
L 2yy"=1+(y )*
1+ X2y +(y )2 +1=0 —
8 (+X(I)\>//)+(y') * 23 y'+4y'+29=0
y' -oy=0 y" -9y =e>* cos x
y'+3y =9x
dx 2y,
d—y+3x—e : (x% + y? )dx — xydy =0;
. 2%y =
(1vV) y _ y —4y +0y=
y -8y"+16y=0 5
5 y' -2y =eX(x° +x-23)
y'+4y'+5y=5x" -32x+5
+1)ydx = xdy;
Gy +1)y y Y xy'+y(Iny —Inx)=0;
10 xy":y'ln; - xy'-2y' =0
y”’+y:O y”—4y'+13y20
y"+y=-sin2x
y' =3y +2y=e¢"
y'cosX+ ysinx=1; (y—2)dx+x2dy:0;
" 1+(y )’ =2yy" 26 y'+(y )Y =0
2y"+5y"+2y=0 y" +4y =0
y'—2y=xe " y"+5y' +6y=e
> x[Inx —Inyldy — ydx =0; . ydx —(x2 —4)dy =0;
(y)*+2yy'=0 Yy (y-4)=(y )
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y'=2y'+y=0 y'—4y'+4y=0
y”_zyr:xz_x y”—i-y:—SinZX
2
ydx — xdy = xydx; %:1“(2;
VIR dy 1+vy
13 y,,+yéy,i)1f3)y:0 28 y'cosx+ysinx=1
" 5 ' 6 e—X y”_4y:0
+5y' +6y=
y sy Ry y" — 4y +3y=eXsinx
d_):(:tgydy; (x—y2x)dx +(y —x%y)dy =0;
14 oy ’9 Xy +x*y+3=0
y'+2y'+2y=0 y+ay'=0
yrrr+yrr:6x y”+2y'+2y:23_XSinX
y—2y=e* —x; y2dx — xdy =0;
15 Y'+)’/,'th=Sln 2X 20 y'tgy = 2(y' )
y —4y:0 ym_5yu+8y1_4y:0
ym+8y:e—2X ym_yrzz(l_x)

IIpakTHKy™M 3 po3B’si3aHHS NMOABINHUX IHTErpaJiB

1. 3MIHUTH TOPSATOK IHTErPYBAaHHS 1 OOUUCITUTHU NOABIMHUH 1HTEeTrpan (Tadm. 22).
2. O04ucAUTH 3 JOMOMOTOI0 MOJABIMHOrO iHTEerpana miomry ¢irypu D, odmexeHoi
niHisgMHA (Tab.23). 3poduT MaTFOHOK

Ta6mwui 23
Bapi- Bapi-
aHT D aHT D
2 _ 2 2 _
1 y< =2X,y =X 16 y“ =10x+25,y“ =-6x+9
2 y2 =4ax,x+y=a,y=0 17 y=x2y=Xx+2
i1 1 2
3 X2 +y2=a2 x+y=a 18 x=y" -2yax+y=a
4 y=sinx,y =cosx,x=0 19 y>=a’ —ax,y=a+x
5 y:4—x2,3x—2y—6:0 20 y2:ax,y=x
6 y2:x,y:_2,y:x+2,y:2 21 y:xz,y:4_x2
7 ay=(x—a)2,a>0,x2+y2=a2 22 y=2Jx,y=x,x=4
2 2
8 0| 23 x=2.y,x=.y,y=4

XY 1 X Y 1as0p>
a’ b a b
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2 2
9 5—+X—:l,y:x,y:0,yzo 24 y:x2+¢y:x2+4m:2
16 9
x2+y2=a?x+y=&y=%,
10 a 25 y:xz,yzz_x,yzo
a>Qx2Qy2§
11 y:x2 ~-1,y=2 26 y2 :4ax,x2 =4ay
12 y2 =x+2,x=2 27 y2 =4x+4,y=2—X
13 y2 =2x,y=x—4 28 3y2 =25x5x% =9y
14 y2:x+1,x+y:1 29 Xy=4,x+y-5=0
15 y2 =4ax,x+y=3a,y=0 30 (x2 +4a? )y=8a3,2y=x,x:0

TECTOBE 3ABJAHHSA Ne 1

IIMTAHHSA BAPIAHTU BIIHOBLIEM
1. BuzHauTe HaliMeHIIIe HATYpaJibHE X | A) 3;
3 MHOXHHU BH3HadeHHs1 ¢yHKuii | B) 2;
y=+/x+4. B) 1,
I') He icHye.
2. CkiapkomMa cmocodamMu MoxkHa | A) 5;
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o6paTH roJiocHy i mpuroJiocHy Jirepu | B) 15;

i3 cjioBa «KOMIO3NLisA»? B) 25;
I') 75.

3. Busnaure nmkJgoMaTuuHe wumciao | A)0;

rpady K,, B) 3;
B) 5;
I 7.

4. OGUHCAMTH IJIONIy TPHUKYTHHKA | A) /3
ABC, sikmo A(1; 05 2), B(1; 2; 0), | B) 2;

C(0; 15 2) B) V6
I) 8.

5. 3naiiTu npoekunio Toukn A(-8; 12) | A) (-1, -2);
HA npsMmy, sika mnpoxoauth uepes | B) (0; 3);
Toukm B(2; -3) Ta C(-5; 1) B) (-12; 5);
I) (4;-1).

-, A) mina anreOpaiyHa;

" | B) npo6oBo-parioHaIbHa;
B) ipparmionanbHa;

I') TpancieHIeHTHA.

. e
6. SIxk Ha3uBaeTbest PyHKIIA Y = 1

7. JlocaiguTH Ha HemepepBHicTH | A) HENepepBHa,

. N b) mae po3pus I psny;
dynKuito y=5°+1. B) mae pospus Il psiy;
I') iamTa BiamoBigb.

8. OOumciuTu rpanumo QyHkmii | A) -12;

lim x* -8 b) -5;
-2 2x2 —9x+10 B) 1;

I) 3.
9. O6umcanTu noxigny Yy'(0), sxmo | A)O;
y =C0s3x-e*™ B) 1,

B) 3;

I)5.
10. O0uucINTH interpan | A) —r;
T [1+cos 2% 4 b) 0;
.[ 2 X. B) r;
° I) 2.

TECTOBE 3ABJIAHHS Ne 2
IINTAHHS BAPIAHTH BII[HOBIJIEﬂ

1. Bu3Haure Haii0inbme wmigze x 3| A)-1;
MHOKHHHM  BH3HAYCHHSH ¢yunkuii | B) 0;

P 1 B) 1;
y=3 X+2+1/1_x' I') He icaye.

2. Ckinbkoma cmocodamu  MosxkHa | A) 12;
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00paTH roJIOCHY i PUIOJIOCHY JiTepu

B) 24;

i3 cioBa «apxirekrop»? B) 138;

I') 462.
3. Busnaure nmkJgoMaTuuHe wumciao | A)0;
rpagy K, b) 1;

B) 2;

I) 3.
4. OO6uyucanTH 3Mimanuii 1006yTok | A) 0;
BeKTOpiB a=4i+2j+k, | B L
b=5i +3] -2k G=3i+2]—k . 0
5. 3uaiiTu piBHAIHHA TpPAMOi, fKa | A) X=2;
NMpoXoauTh 4Yepe3 ToUKy A(2; -3) ta | B) y=3;
TOYKY MepeTHHY NpAMHUX 2X—Y—-5=0 | B) x+2y-7=0;
Ta X+y—-1=0 I') 2x—y=0.

6. Ak HA3UBACTLCH

y=x-3/(x+1)* ?

byuxuis

A) mina anreOpaiuHa;

B) npo6GoBo-parionanpHa,
B) ipparmionanbHa;

I') TpancieHeHTHA.

7. JlocaiguTH Ha HemepepBHicTH | A) HENEpepBHa,
. 4 b) mae po3pus I psny;
pynxuiro y =3 +1. B) mac pospus 11 psany;
I') inmTa BiammoBigb.
8. OOumcauTn rpanuulo ¢yHKuii A) _l;
lim Vx-3-2 2
=7 x+2-3 B) 13
B) =
2
I =
9. O6uncauTu noxiany y'(0), sikmo | A) 0;
_ Qtox H 2 B) 1’
y=3 arcsm(x ) B) 4.
5
10 OO6uncauTH inTerpan | A) —r;
27 [1-cos2x B) 0;
J‘ ———dx. B) T
I) 4.
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TECTOBE 3ABJIAHHSA Ne 3

IIUTAHHA

BAPIAHTHM BIJNOBIJIEN

1. Busnaure HallMeHIIe nije
3HAYECHHSA X 3 MHOKMHHM BU3HAYCHHS

QyHKnii y= Iogz(x2 —7x +12)+ Vx—1.

A) -2;

b) 0;

B) 1;

I') He icHye.

2. CKiJIbKH TPU3HAYHHUX YK CEJT MOYKHA
yrBoputH i3 nudp 0, 1, 2, 3, 4, axkuo
“KOHA i3 uudp He NOBTOPIOETHCA?

A) 6;
B) 12;
B) 48;
I') 126.

3. BuzHautre HIUKJIOMATHYHE YHCJIO
rpagy K;,

A) 0;
B) 2;
B) 3;
I) 4.

4. OO0umcauTd 3MimIaHuil JA00yTOK
BEKTOPIB a=3i+ 2] +k,
b=2i+5]+3K, c=3i+4]+2k .

A) 0;
B) -2;
B) -3;
I) 4.

5. 3anucaTu piBHSHHS NPAMOI, sIKa
npoxoauTh 4epe3 TOUKy A@B; 1)
NeprneHAuKyJasapHo a0 npsamoi BC,
sikmio B(2; 5) ra C(1; 0).

A) x+2y-7=0;
B) x+5y-8=0;
B) 2x-3y+3=0;
I') x-7y+4=0.

6. Sk  HasuBaerbcss  QyHKUIA

(x-1) (x-2),

X

A) 11ina anreOpaivHa;

B) npoGoBo-pationanbHa,
B) ippauionanbHa;

I') TpancieHIeHTHA.

7. JlocaiiuTH Ha HeNEepepBHICTH
1

dynkmio y =23 +1.

A) HemlepepBHa,

Bb) mae po3pus I psny;
B) mae po3zpus Il psny;
I') iHmIa BiIMOBIIb.

8. OOumcanTn rpanun QyHKmii 3. 1.
2 A) - B) -3,
. OXT+17x-2 2 2
lim ————. 19
2 X+ 2X B)O; T)7.
9. O6uncauTu noxiany y'(0), sikmo | A) 0;
K2 b) 1;
=e” -tg5X '
y g B) 3:
I) 4.
10. O0uncanTH interpan | A) -2;
5 1
Ix\/x2+4dx. B)E’
0
19
B) —;
) 3
I 12.
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TECTOBE 3ABJJAHHSA Ne 4

IMMUTAHHSA BAPIAHTH BIZINOBIJIEM
1. Busnaure HaiiMeHme  mije | A) -5;
3HAYEHHS X 3 MHOKHMHHM Bu3HaudenHus | B) 0;
$ynkuii y =arcsin X . B) 3; .
X+1 I') He icHye.

2. Ckigbku MOKHA ckJjacrtu | A) 26;
TPU3HAYHHX 4YHced, B sikux Hemae | b) 98;
uudpu 8? B) 123;

I') 648.
3. Busnaure nmMKJIOMATHYHE 4YHCI0 | A) 2;
rpady K, B) 4;

B) 6;

I 8.
4. O6uncauTu 00’°eM napaneneminena, | A) 24;
noGya0BaHoro Ha BekTopax a=3i+4j, | ) 37;
b=-3j+k, c=2j+5k . ?ggé
5. 3anucatu piBHAHHA npsMoi, sika | A) x=3;
npoxoauTh 4Yeped TO4ky A(-2; 1) |B) 2x-y+5=0;
napaienbno a0 npsimoi MN, sikmo | B) x+2y-1=0;
M(-3; -2) Ta N(1; 6). I y=4.

6. sk
y=x"—e*?

A) 11ina anrebpaiuHa;

B) npoGoBo-parrionanbHa,
B) ippamionanbHa;

I') TpaHCLIeHACHTHA.

HA3UBAECTbCH (pynxuis

HAa HemepepBHICTH | A) HENEpPEepPBHA;
. 2 Bb) mae po3pus I psny;
pynxmiro y =3 2. B) mae pospus II psny;
I') inmIa BiAmoBiAb.

7. JocaiguTu

8. OOumcanTn rpanun QyHkKuoii

1 2
A)-=; Bb)-=;
) 3 ) 5

. A4x-3-3
lim Y22 =2 .
=8 X -9 B)O; T
9. O6umcanTu noxigny y'(0), sxmo | A)0;
X3 B) 3:
=e* -tg7Xx ’
y g B) 5.
I)7.
0 .
dx A)-7;
10. O6uucauru inrerpaa | ———. i
P -[x2+2x+2 B) 0;
s
B) —;
) 2
T
I —.
) 4
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TECTOBE 3ABJJAHHSA Ne 5

IMUTAHHS BAPIAHTH BIZINOBIJIEM
1. BusHauTe HaiiMeHIe HaTypaJibHe | A) 1;
3HAYEHHS X 3 MHOKHMHHM BH3HaudeHHs | B) 3;
dyHKuii y=+/x+1-/3-x. B) 5;
I') He icHye.
2. Koa ckiagaerbest 3 reomerpuunoi | A) 38;
¢irypu (xo0Ji0, KBagpaT, TPUKYTHHK, | B) 125;
Tpanenist), Jgitepu (aberka 3 32 uirep) | B) 578;
i muppu. Ckinbkm Ttakmx koxis | I') 1280.
MO’KHA CKJIACTH?
3. Busnaure nmkJgoMaTuuHe wumciao | A)0;
rpagy K, B) 5;
B) 10;
I') 15.
4. O6uucauTH niomy | A) J3:
nmapajieJiorpaMa, ToO0yJI0BaHOTO0 Ha B) V6 :
sexcropax a=—j +K b=i+j+k B) 6.
I) J10.
5. 3naiiTn TOUKy, cumerpuuny touui | A) (-1; 0);
M(2; -1) BiZTHOCHO npsamoi | B) (-0,8; 4,6);
Xx—2y+3=0. B) (2,5; 1),
I') (3,1; -2).
6. Sx  wHasuBaeThess  (QyHKHist | A) nina anreOpaivna;
e B) npo6GoBo-parionanpHa,
y= (x+3)2 B) ipparmionanbHa;

I') TpanciieHeHTHA.

7. JlocaiguTH Ha  HeNEepepBHICTH

A) HerepepBHa,

. A Bb) mae po3pus I psny;
pynxmiro y=87*-1. B) mac pospus 11 psany;
I') iHmIa BiIMOBIb.
8. OOumcimTu rpanmmio  GyHkmii | A) -7,
ji 3 5% ~12 ) 0;
3 X2 —5X+6 B) 5;
I') 13.
9. O6umcanTu noxigay y'(0), sxmo | A)0;
y = 59 gjn 4x b) 2;
B) 4;
I) 6.
2
10. O6uncanTu inTerpasn IZL A) 0; b) %i
1 X" —4X+5
T
B) 7 I r.
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TECTOBE 3ABJJAHHSA Ne 6

xy' =y? +1.

y = 2xarctgx + Cx

IMUTAHHS BAPIAHTH BIUINOBIJAEN
1. O0uncanTH BU3HAYHUK: A. -3
1 -1 -3 b. 5
B. -5
—2 LT r.7
4 -5 -10
2. 3HalTH (4@ - A—C) AB , AKmo A(4; g ?2111‘;'3
6;3); B(-5; 2; 6); C(4; -4;-3) B. 250
I'.-314
3. CxiacTu piBHAAHHS NPSAMOI, 110 A. 2x-3y+4=0
NPOXoAuTH Yepe3 Touxky M(-2; 0) i B. 3x+2y+6=0
napaJjiejibHa 10 321aH0I NPSIMOIL B. 2x+3y+7=0
3X+2y+7=0.
. 3x-2y-6=0
. _ 5x?+13x+6 |A. 0
4. 3HAliTH TPAHUIIIO: Ilnjzm B. 0,7
X TeX=8 1B, 07
I. -2
5. 3naiitTu piBHAHHA JOTHYHOI 10 | A. X—2y-1=0
KpHBOi Y = In(x2 —4X+4) B Touli | B. x—4y+4=0
Xo =1 B. -3x+5y—-7=0
. 2x+y-2=0
a A. 2
6. O6uucauTH: Isinz gdx E. gﬁ
- B. 7
r. Z
2
7.  3uaiiTH  3arajJbHMH  PO3BA30K | A, arctgy = In|Cx|
audepeHiaIbHOTO PIBHSIHHA: B. y—x+ In|xy| _c
B.
I.

2—In|Cy| :%
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TECTOBE 3ABJAHHSA Ne 7

IMUTAHHS BAPIAHTH BIUINOBIJAEN
. 1 3 2 7 6 O
1. 3naiitn A-B, axmo A= © | Al
4 1 3 5
-2 0 1
B={5 1 -1 b. ;
4 3 2
-1 5
B. 4
-8 3
21 9 2
I.
9 10 9
2. 3HaiiTu: AB - (2@ —5A_Cf), AKIIO g Sgo
A(4; 3;-2); B(-3;-154); C(2; 2; 1) B. -20
I'. 20
3. CkJiacTu piBHSIHHSA NIPSIMO], 110 A. 3x+2y+6=0
NPpoOXoaAuTH Yepe3 Touky M(-2; 0) i B. —2x+3y+4=0
NepreHNKYJIAPHAa 10 3aJaHO0I PAMOIL B. 2x-3y+4=0
3x+2y+7=0. I -3x+2y+6=0
3x*-10x-8 |A. 0
4. 3uaiiTu rpanumio: lim———— B 4
x~4 4x* 1+ 6X — 64 ’
B. -4
I. 10
5. 3waiitm  exkcrpemymu  ynkuii | Ay . =0,y =1
y:X_In(1+X) b. Y in =-1 Y rex =0
B. Y., =0
I Yo =0
1
dx 3
6. O0uucauTH: A —
! J4-3x 4
b. 0,67
B. 0,5
r.2
3
. 1 | A mak
7. Um Oyne dymxuis y=Cx+ c | b. 6ionosiob A npasunvna
PO3B’sI3KOM nuepenuiaILHOro 1]? 8i0no6iob I nenpasuivHa

piBHSIHHS XY — Y + 1 =07
y

Hi
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TECTOBE 3ABJJAHHSA Ne 8

IMUTAHHS BAPIAHTH BIUINOBIJAEN
1. 3naiTn paur maTpumi: | A. 3
1 -2 0 4 b. 2
| B B. 4
A=l-1 3 1 2 ro1
0 1 -16
2. 3nauTu: (ZTC - BEAZ) ﬁf , AKIIO g 235
A(-2; -2; 4); B(1; 3; -2); C(15 45 2) B 53
I.53
3. 3uaiiTi npoekuio Touku P(-7;11) na | A. (4;-11)
NnpsiMy, 10 NPOXOAUTH Yepe3 TOUKH b. (-11;4)
A(3;-4) i B(-4;0). B. (-4; 11)
I'. (11;-4)
_TxX'+2x°+5 7
4. 3uaiiTy rpannmo: lim A —
P o= Bx4 4+ 3x% —TX 6
B2
7
B. «©
r.o0
5. 3unaiitm Haiivenme i HaWGibme Ay . =0y, .. =2
3HAYEHHSH Gynxuii | y 1y 5
_ 3 2 . . ' Hatim 1 J Hail6
[)/ISZ]X +3x°-12x+1 wna Bigpi3ky B.y . =25y =1
T L. yHauu = 6’yHaL?6 = 266
e 2 A e
6. O6uncauTu: '[In de B. 1
X B. 0,33
.0
7. Po3B S.l3aTI/l 3agauy Komi jpus A. y = 2xarcig X
AU(epeHniaabHOro 2
piBHSIHHS: XY’ = xsinXer, y(2)=r. B. yzl(XZ _1)
X 2
B. y=x-In[x
.y :\/;—arctgg
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TECTOBE 3ABJJAHHSA Ne 9

INIMTAHHA BAPIAHTH BIINIOBIJIEM
1. Po3p’si3atu  cucremy piBHaHb: | A. (1,1,0)
2X1+X2—3X3:3, B (051)1)
_ B. (0,0,1)
X, + X, +2X; =2, T. (1,0.0)
X +X, +X; =0
2. 3muaiitu: (ZEAG 4A—C) gb\, AKIIO ﬁ -7788
A(254;3); B(3;15-4); C(-1;2;2) B -87
I'. 87
3. 3HaliTH TOYKY, CHMETPHYHY TOY LI A 4 23
M(2;-1) BigHOCHO IpAMON (= 5 ’g)
x—-2y+3=0. B. (-4;23)
7.5
B.(=;-—=
(533)
I.3;4)
4. 3naiiTu rpanunio: lim _10x =3 A
' P D 4 Ax43 |
B. «
I. o0
5. OO0uymcauTH 3HAYeHHH moxigHoi | A.3
APYroro NOPAAKY ¢ynkmii | b. -1
x* +y® —xy =1 B Touni M(1;1). B. -7
r. 0
0 4
6. O0uncauru: I ?X A. 9
Y 4x° -9
b. -0,13
b 2
3
ro2
3
7. 3HaiiTH  3arajdbHHA  PO3B’A30K | A, y = xe®™*
zgu[)exp)elfuiam:ﬂoro PIBHSAIHHA: B. y= In|xC|
+e* )y’ =ye*.
B. /x+ ﬁ =In C\N
r. y= C(1+ ex)
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TECTOBE 3ABJAHHSA Ne 10

IIUTAHHSA

BAPIAHTHM BIJNOBIJIEN

1. Po3p’si3atu cucremMy OIHOPIZHMX
X, —2X, +4X, =0,

PiBHsIHB: <2X, —3X, +5X; =0,
X, —3X, +7X; =0

W

(54,71, nete R
(2t,3t,41), nete R

. (3t5t,71), nete R

(2t,3tt), nete R

2. 3unairm: (3@ — 4A—Cf) % , HKIIO g 220
A(2;4;5); B(15-2;3); C(-1;-2;4) B -40
I'. 30
3. CxiacTu piBHAAHHS NPSAMOI, 110 A. —3x+5y=0
IPOXOJMTDH Yepe3 NOYATOK KOOPIMHAT i | B —6x+7y =0
TOYKY NePeTHHY NPSIMHX B. 6x+11y =0
2Xx+5y—-8=01i 2x+3y+4=0 T 11y—5x=0
4, 3HaiiTH rpanumio: | A. 0
_2x% +3x° —4x b. —oo
lim A 2
x>0 3X° —4X+2 B. £
3
I'
5. 3maiitn y'(0), sxmo y =e* - X. Al
b.e
B. -1
r.2
12 A. -0,13
xdx ,
6. Oduucanrn: I B. 0,26
0 V1-x° B. 0,13
I'. -0,55
7. 3HaliTH 3arajJbHUi  PO3B’SA30K 2
A. y=+/Cix"-1-1
AugepeHiaIbHOT0 PIBHSIHHS: y ‘X 1‘
(xy2 +x)dx+(y—x2y)dy:0. B. y=In|CX
B. y= x(C + In|x|)
I. y=xJC—x?
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Hooamok 1
OcHoBHi ejieMeHTapHI QyHKLII Ta IX rpadiku

OCHOBHUMHU €JIEMEHTapHUMHU (DYHKIIISIMH € TaKl aHaJIITUYHO 3a/1aH1 QyHKIII:
1) creneHeBa QyHKIsA y=X“, 1¢ « - AilicHe yrciao. O0gacTh BU3HAUCHHS 1 rpadik

i€l GyHKIIT 3a71eXaTh Bl 3HAYCHHS « |

a=2nneN; a=-2n,neN; a=2n+1LneN;
YA YA YA
O X
[9) X O "
1
a=—(2n-1),ne N; a=—,neN; = ,neN
2n 2n+1
YA
Y Y

0 iol ;xj

2) mOKa3HUKOBI PyHKIL y=a*, 1¢c a>0, a=1

YA
a>1
1
O0<a<l
X

-
v

0]
3) norapudmiuna GyHkiis y=log,, 1c a>0, a=1
A
a>1
ol /1 E:
O0<a<l

4) TpuroHoMeTpuyHi GyHKIIT
YA :
] y=sinx 1 y=COosX

S b et TN




ly:tgx

YA

_x
2

I
2

|
|
|
|
|
I x
l
|
|
|

5) oOepHeHI TPUrOHOMETPHUHI (DYHKIIIT: Yy = arcsin X, y = arccos X, y = arctgx, y = arcctgx

ml A

O

h 3
Y =arcsin x

ig |

V= arcetg x

ke

=Y

Hooamok 2
3HavYeHHs] TPUMTOHOMETPUYHUX QYHKUIN AeIKUX KYTIiB
X s53a 0 30° 45° 60° 90° 180° 270° 360°
3
pad To N7 N7 N[ N\|” Yo N\ %
1
sina 0 = ﬁ ﬁ 0 -1 0
2 2 2
1
cos o 1 ﬁ Q - -1 0 1
2 2 2
9o 0 ? 1 J3 0 - 0
ctgor - J3 1 g - 0 -
ooamok 3

JesiKi 3HAYEHHS 00epHEHUX TPUTOHOMETPUYHUX QYyHKIIH
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in0 = arctg0=0 T
arcsin0 =0 arccos0 = J arcctg0 ==
2 2
.1 1 x
arcsin = =~ arccos — = — arctg N3_z arcetg V3 _T
2 6 2 3 3 6 3 3
T
arcsin Q _7 arccos Q _ arctgl=— arcctgl= "
2 4 2 4
4 T
arcsin —3 -z arccos ﬁ =z arctg V3= 3 arcctg J3 = 5
2 3 2
_ T arccos1=0 arctg (—a)=-—arctga| arcctg(—a )=z — arcctga
arcsin1 =7 g(-a) g g(-a) g
arcsin(—a)= | arccos(—a )=z —arccos a
=—arcsina

BaxiuBi kpuBi

1. IiBky0Oiuna napadosa a6o mapadosaa Heiins.

: %
PiBusnus: Yy =ax’2,a>0;

wn

w

x

. JIokoH AHBE3I.

B MTapaMEeTPUYHOMY BUTJISAII {

X =t

y=at®

PiBusiHHSA: Y = 5
a

Honpatok 4

aS

+x°

Acumnrora Y =0. Touku nepetuny B, C

o}

(s

13_61]
J3a)
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4., JlekapTiB JIHCT.

4> PiBHSHHS: X° + y3 = 3axy;

p _ Sat

, . 1+t
N B TapaMeTpUyHOMY BUIJISAI )

iR _ 3at
NI F 1+ t3
AN t =tgMOX , ne M — noBuUJIbHA TOYKa KPUBOI 3
" ODKyYuMHU KOOpJIWHATaMU (X, V). ACUMIITOTa
A
A

X+y+a=0. BepHmHaA(ga,ga).

5. PaBauk Ilackans.
, 2
PiBHSHHS: (X2 + y2 —ax) = |2(X2 + y2 );

o . |x=acos? p+1cose
B [TapaMeTpUYHIi GopMi _ o
y=acosgsing+1sing
» B TIOJSIPHUX KOOpAMHATAX ¢ =acos¢ + 1.

Bepmmnu 4,8 (a+10).

Burisin kpuBoi 3a1e)KUTh BiJ Ben4uH a i .

Y Bumanky a@=| kxpuBa  Ha3MBAETHCS
KAPAUOI010 1 Ma€ PIBHSHHS

(X% +y%)? —2ax(x* +y*)=a’y?;

B MapaMeTpUyHIi GopMi

a<l< 2c X=acosg(l+cose)
y=asing(l+cosg)’

B IIOJIIPHUX KOOpAUHATaX p =a(l+cose).
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Bepumna A(2a,0). Makcumym i
(cow = 1); C,D §a,iﬁa :
2 4 4

MIHIMYM

PiBusHHSA:

(x2 + yz)z — 2a2(x2 —y2)=0;
B TIOJISIPHUX KOOPJAWHATAX

£ =2a,/2C0S2¢ .

“a JlOTHuYHI B MOYaTKy KOOPJIMHAT:
y =+X. Bepuunnu 4, C (£ av2;0);
MakcumyMmu 1 miHimymn: E, G, K, L

aJ3 a

+r— 1)
2 2
Y
Ay Ay A3
Ta 2ra Jrra 4na sma 2
= T T - e -
--.-.“ "ﬁ' ()i‘ ~ ”a ()2 ~. "f
L - LY ” h rl
\‘ » '\‘ # \’. ’;
"f vi' v



x=a(t-sint)
y=a(l-cost)’

PiBHsIHHS B mapamMeTpuyuHii Gopmi {

B JICKAPTOBUX KOOpAHWHATAX

X ++/y(2a - y):aArccosa%ay.

Kpusa nepioguuna, nepiox (6azuc nuknoign) OO, =27a. Bepmunu A A, ....
[(2k + 1)ma,2a].

6. Actpoiga
PiBHsAHHS:

2/3
X +y2/3 _ g3

B MapaMeTpHuuHii Gopmi
X = acos>p
y=asin®¢

Bepumnu Aj,A(+a0), A,,A,(01a).

221



