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BapiaHTy Mpi3BuLie IM'a Mo 6aTbKoOBI Mpyna
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3 BopoHilbka AHacTacis 6.04.122.010.D.23.1
4 [noHTti AHHa 6.04.122.010.D.23.1
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7 JNudap Onecsa 6.04.122.010.D.23.1
8 MapueBcbKuii lnns 6.04.122.010.D.23.1
9 Miwynina €nnsaBera 6.04.122.010.D.23.1
10 Mykypi ®inin 6.04.122.010.D.23.1
11 Henpsaxin Brnaaucnas 6.04.122.010.D.23.1
12 Ocin Bitaniii 6.04.122.010.D.23.1
13 Octanenko Aptem 6.04.122.010.D.23.1
14 Xapuwms Enina 6.04.122.010.D.23.1
15 FOBueHko Oner 6.04.122.010.D.23.1
16 3eiiHanoBa 3axpa 6.04.122.010.D.23.1
17 Haci6éoB Pacyn 6.04.122.010.D.23.1
18 HoBpy3oBa Ap3y 6.04.122.010.D.23.1

3aBaaHHA 1. Po3B’aXiTb cucTemy niHiMHMX anrebpaiyHnx piBHSHb

mMeTogomM Kpamepa ta metogom >KopgaHa — [aycca

X, +3X, —3X, =10;

X, + X, —2X; =6;

1.1, <2X +X,—X;=5; 1.2, {2X +3X, —7X, =16;
3X, +2X, + 2%, =5. 5X, +2X, + X, =16.
Bignosigp: (1,2,-1). Bignosige: (3,1,-1).
2%, + X, +4X, = 20; X, — 2X, +3X, =6;
1.3, 2% —X,—3%=3; 1.4. {2x +3X, —4xX, =16;

3, +4Xx, —5%; =-8.
Bignosigp: (5,-2,3).

3X, —2X, —5X, =12.
Bignosige: (7,2,1)
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3aBpaHHsA ana rpynum 6.04.122.010.D.23.1/ 6.46.122.010.D.23.1 / gou. Mictopa €.10.

X, +5X, =X, =7, X, +5X, +2X, =18;
1.5. 32X —X,—X;=4; 1.6. (X=X, —%X =3
3X, —2X, +4x, =11. X, + X, + 2%, = —2.
Bionosiab: (3,11). Bignosigb: (2,2,-3).
9X, +8X, =X, =-1; X, +2X, + X, =4;
1.7. X +2X +3%,=9; 1.8. {3% —5X,+3%X;, =1,
2X, —3X, + 2%, =13. 2X, + X, —X; =8.
Bignosigp: (2,-1,3). Bignosige: (1,11).
3%, +3X, + X, =5; X, + X, —2X, =6;
1.9, 12X +3X, + X, =1; 1.10. §3x, +2X, — 7, =16;
2X, + X, + 3%, =11. 2X, +5X, + X, =16.
Bignosigb: (4; -3; 2) Bignosige: (1,3,-1).
X, +2X, + 4x, = 20, 3X, + X, —2X, =6;
1.11. =X +2X,-3X%,=3; 1.12. {-4x +2X, +3X, =16;
4X, +3X, —5X, =-8. —9X, +3X, — 2%, =12.
Bignosiab: (-2,5,3). Bignosigb: (1,7,2).
SX + X, =X =1, 2X + X, + Xy =—2;
1.13. 1 =X +2X, = X; =4; 1.14. =X =X, + X, =3;
—2X, +3X, +4x, =11. 2%, +5X, + /X, =18.
Bionosiab: (1,31). Bignosigb: (-3,2,2).
2X, + X, + 3%, =9; X, +3X, —3X, =10;
1.15. (5% + X, — X, =11; 1.16<2X + X, =X, =5;
X, + X, + X, = 5. 3X, +2X, + 2%, =5.
Bignosiae: (2,2,1). Bignosige: (1,2,-1).
X, + X, — 2%, =6; 2%, + X, +4x, = 20;
1.17<2X, +3X, — 7X, =16; 1.18<2X — X, —=3%; =3;
5X, + 2X, + X; =16. 3%, +4X, —5%, =-8.
Bignosiae: (3,1,-1). Bignosigp: (5,-2,3).

3aBpaHHA 2. 3agaHi koopauHat Todok A, B, C Tta D . lNepeBiputu,
LLIO YOTMPUKYTHUK ABCD € Tpaneuieto Ta neprneHauKynsapHIiCTb 1i giaroHaneun.
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3HaNTM OJOBXUHW UMX OiaroHanemn.

2.14. A(3,21), B(15-2), C(~L14,-4), D(3,-2,2).
31), B(L4,5), C(47), D(585).

4,2), B(7,7,3), C(7,10,-1), D(11,16,1).
-1,2,2), B(14,0), C(-4,11), D(-5,-5,3).
3,-1,2), B(-13,0), C(10,-2), D(5,-4,0).

2.15. A
2.16. A
2.17. A
2.18.

3,
5,

2.1. A(54 2) B(7,7,3), C(7,10,-1), D(1116,1).
2.2. A(-12,2), B(14,0), C(-4,11), D(-5,-5,3).
2.3. A(3-12), B(-130), C(10,-2), D(5,-4,0).
2.4. A(7,-8,4), B(7,4,-2), C(-5,10,-2), D(-5,-2,—4).
2.5. A(2,10), B(0,4,-3), C(-2,3,-5), D(2,-31).
2.6. A(LL-1), B(-12,3), C(2,-15), D(3,6,3).
2.7. A(32,-3), B(2,4,6), C(834), D(9,1,-5).
2.8. A(-3,-5-1), B(2,-20,9), C(-6,1,2), D(~8,10,-7).
2.9. A(-1-5-2), B(-4,0-2), C(~7,-4,-2), D(-10,1,-2)
2.10. A(6,5,3), B(8,8,4), C(811,0), D(12,17,2).
2.11. A(L4,4), B(3,6,2), C(-2,3,3), D(-3,-3,5).
2.12. A(4,0,3), B(0,4,1), C(2,1,-1), D(6,-3.).
2.13. A(5,-10,2), B(5,2,~4), C(~7,8,-4), D(~7,~4,-6).
(
(
(
(-
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3aBpaHHA 3. 3a0aHO KoopAnHATK BEPLUMH TPUKyTHMKA ABC .

| CknacTu:

1) piBHSAHHA cTOpOoHM AB Ta nobyayeaTtu MOro;

2) piBHAHHA BUcOTM AH Ta MegiaHn AM, WO npoBefeHi 4epes
BEpLUNHY A;

3) PIBHAHHA NPAMOI, WO NPOXOANTbL Yepe3 BeplunHy B napanensHo Ao
ctopoHn AC.

Il MobyaysaTtn TpukyTHUK ABC Ta oTpuMaHi npsimi.
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3.1. A(31), B(-13), C(0,-2). 210, A(7.5). B(L2), C(4,-1).
3.2. A(L2), B(-13), C(0,-2) 3.11. A(11), B(-1,2), C(0,5).
3.3. A(2,2), B(0,4), C(-31). 3.12. A(2,4), B(0,1), C(3,-3).
3.4. A(-51), B(-23), C(1-1) 3.13. A(-5,1), B(L1), C(0,-4).
3.5. A(7,6), B(1-3), C(0,2) 3.14. A(4,3), B(0,0), C(1,-2).
3.6. A(32), B(0,0), C(15). 3.15. A(2,0), B(-11), C(L-2).
3.7. A(-23), B(-1,-2), C(34).  |3.16. A(31), B(-13), C(0,-2)
3.8. A(0,4), B(11), C(-1,0). 3.17. A(12), B(-13), C(0,-2)
3.9. A(33), B(-3,0), C(1-2) 3.18. A(2,2), B(0,4), C(-3.1)

3aBpaHHA 4. O64ncniTeb rpaHnLi yHKLIN.

2

41 Iim3X2+X+1,Iim(X 2)\/x+ \/1+2x 1

x> Byt —x—3 xo2 X -4 x—>0

3

45 Iim7X3+2X+3,Iim( ) X+8 \/1+5x 1

x>0 8X*+X-1 x> X HO

lim X+ x+1 (x— 5)\/4x+ \/9+ -3
4.3 x»oo5x3_2X+3’ x—5 X - 25 ’ x—>0

lim 73 +x+2 m(x 4)\/x+ \/1+ -1
44 28X +3X*+x o4t xX*-16 Ho 5x

Iim3x2+4x—9 i (x— 7)\/x+ \/4+ —-2
45 »=x'=2x+3 7 x*-49 HO 10X

Iime3+7x+3 Iim(x 3)\/1+ \/1+7X—1
46 22X +4x-5 3 X i AX

Iim7x2+4x—3 i (x—6)v3+Xx fim Y4 +3x -2
47 =8X*+2x-1 x> x*-36 x>0 6X
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i 1D 42X 15 Iim( 4)x+7 \/9+ -3

4.8 X—>0 3)(2_)(_]_ ’x—>2 X —2 x—>

i 66 42X =3 Iim(x ~1)J/x+8 \/4+ 2

4.9 X—>00 7X3—X—1 ’ x—1 X -1 x—>

Iimllx2+2x—3 Iim(x 7)\/ T2 Nl+2x-1

X
410 ** 6X —x+3 7 x*-49 U 6X

X +2x—4 . (x— 3)\/x+ \/1+5x 1
O

lim——— lim
4.11 "X +X +3x  x3 X% — , H
N SR ||m“/4+x_2
412 *=6X +2x-3. BaltS ‘16)\/”5 0 10X
4 . 2
lim 8+ 2x -1 Iim(x 3)(x+1) lim X+ X

413 = Ix +x+2 o3 xP-9 2041+ x-1

2
lim 1= 2X = 7X Iim(x+2)(x ) Y4+x-2

414 =3 +X+T7 o4 X -16 X+ 2x

2
4 X°—4 .
lim—sX X lim lim

415 =X +x°+2 X*2()(“5)()(_2) 01+ X2 -1

3%+ x+1 I'm(X 2)\/X+ \/1+2x 1

2

4.16 lim=" ,
x>0 By —x -3 xo2 X — an
3
417 Iim7X3+2X+3, Iim( ) X+8 . V1+5x-1
x>0 8X° 4+ X—=-1 x-1 X2 x—>0 7X

fim 3X X+ (x— 5)J4x+ \/9+ -3

im
418 **5x°-2x+3 =5 x*-25 HO 5X

3aBaaHHsA 5. O6umMcniTh NoXiaHi PYHKUIN.

51 y=5x"+x+3, y:f?—x, y=x°cosx, y=sinx’.
sin x



3aBpaHHsA ana rpynum 6.04.122.010.D.23.1/ 6.46.122.010.D.23.1 / gou. Mictopa €.10.

2X
5.2 y:7x3+2x2+3x y:COSX y:)(2.5X y:cosx3.
_x
53 Y=5x"+2x7+7x Y =y v=x%¥" y =tgx*
2
54 Y=8X+2x"+1 y_tgx y=x-3 y=sin5x’
2%
55 ¥=9X +4X +3X Y =Sinx y=x-e' y=cosx’
6Xx

56 Y=7X+4x"+5 y:tgx y=x-5 y=x’ctgx_

X4

5 7 y:3x2+7x+4’ y:cosx, y:X3'4X, y =5sin”x.

X
5.8 y =5%° +8x* + 4x y_ng y=x-2" y=cossx.
_3X
59 y:—6x2+3x+4’ y—?’ y:xzcosx’ y =sin/x

_3X 2
510 Y=—7x" +5x"+2 Y=ihx y=x’Inx y=2""
_5X
511 Y=-6X+2¢+3x YT osx y=x0-4 y=5"
_*
5 12 y:3x3+2x+3’ y_tgx’ y:XZ-SX, y =tgx*
2X

5.13 y=7x4+3x3+2’ y:sinx, y=X-eX, y = x’ctgx

NG
5.14 Y=8X—4x"+3x y=xigx y:sinx, y=3sin(2x+1)

X
515 Y=9x*+2x-3 Y=5008(3«+1) y=‘cosx ¥ 3ginx

5.16 y=5x"+Xx+3, y:f?—x, y=x’cosx, y=sinx’.
sin x

2X

y:cosx y=x>-5% y=cosx®

517 Y=7X+2xX° +3x
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518 y:5x4+2x3+7x’ y

TInx, y=xe y=tgx®

3aBaaHHsA 6. [JocnianTb yHKUito Ta nobyaynTe 1i rpadoik

6.1 Z:x3—2x2 +2x—6

6.10 z:lx3 —§x2 —4x+10
3 2

6.2 Zz—l)c3+§)c2 —4x+2
3 2

6.117=— 233+ 732 6rra
3 2

6.3 7=x° +%x2 ~14x -2

6.12 7=+:3 412 50, 3
3 2

6.4 Z:%x3+5x2 +21x+1

6.13 Z=—%x3 +5x2 —21x -1

2

6.5 Z:gx3+gx +4x+2
3 2

6.14 Z:—%xS +3x2 +7x—4

6.6 z :—1x3 +§x2 +18x +1
3 2

6.15 z=3x3 +1x2 ~21x+1
3 2

6.7 Z:gx3 —Ex2 —12x+ 2
3 2

3 [ 2
Z=x"——x"+2x-6
616 X 2x X

6.8 Z:xs—%xz —6x+2

6.17 z=—1x3 +§x2 —Ax+2
3 2

6.9 Zzgx3 —2x% —16x+1

6.18 z=x° +%x2 —14x -2

3aBpaHHA 7. O64ncniTe HEBU3HAYEHI iHTerpanu.

X dx.

cos% X

7.1 [(x*+3x+5)dx, [xe'dx, | 9"

7.2, [(2x*+5x +3)dx, [xsinxdx, [e*sine’dx.
7.3, [(5x*+7x°+2x)dx, [xcosxdx, [sin®xcosxdx.
7.4. [(6x°=7x* -3)dx, [xInxdx, [sin®xcosxdx.
7.5. [(8x*+5x+4)dx, [xcosxdx, |

7.6. [(7x*-6x" +2)dx, [x3"dx, [xe dx.




3aBpaHHsA ana rpynum 6.04.122.010.D.23.1/ 6.46.122.010.D.23.1 / gou. Mictopa €.10.

7.7.

7.8.

7.9.

7.10.

7.11. (
7.12.

2 X
° X+ X%e .

—dx, jarcsm xdx , jx\/1+ x2dx .
JXx

7.13.
7.14. (

7.15. [

7.16.

7.17.
7.18. (

(
(=
J(=
(

(

(

33X +2

| 9x2—7x+5 dx, .fxsmxdx I—dx.
’ X3 +2x+4

3x2+2x+1 dx, Ix5xd Iﬂdx.
X°+2X+3

2x3—6x2+5 dx, jx4xdx, Icos Xsin xdx

8x3 — 2x2 +4x)dx, _[xcos Xax Isin“xcos Xax .

tgx

2x3+35|nx+2 dx, Jx? dx,, I dx.
cos? X

2x* — X2 +1 dx, jxe‘xdx Iﬂdx.
X +x+1

(2x +5in X+ cos X )dx .[xlnxdx, .f “1+3tg Xd
coS? X
(x3+5x +e dx Iarctgxdx j%dx.
.(x2+3x+5 dx jxexdx -[cos " dx.
:(2x3+5x2+3 dx, Ixsin xdx, je sine*dx.
(5x4+7x3+2x)dx, _[xcosxdx, Isinzxcosxdx.

3aBpaHHA 8. 3Hangitb nnowy irypm,

dyHKUisMK. 3p0obiTb pUCYHOK

obMeXeHol 3agaHnMu

8.1 y=-x*+4x-3, y=-x-3 8.9.y= X% —4X+3; y=2X+3

82 y=xX>+3x+2, y=5x+2

8.10 y=—x +3x—4; y=5x-4

83y=-x*+6x-5 y=x-5

8.11 y:—x2+5x+6; y=6-X

8.4 y:x2+3x—4; y=7x-4 8.12 y =X

2

+X—=9;, y=4X-5

8.5 y:—x2+5x—4; y=2x-4

8.13 y:—x2+8x+2; y=2-2x

8.6 y:x2+4x+5; y=X+5

8.14 y = x2+7x—1; y=3x-1




3aBpaHHsA ana rpynum 6.04.122.010.D.23.1/ 6.46.122.010.D.23.1 / gou. Mictopa €.10.

87 y=x>+6x-7, y=x-7 8.15 y:—x2+2x—8; y=-3Xx—-8

8.8 y=—x2 +4X+5;, y=5-2x

3aBaaHHA 9. 3Hanaitb 3aranbHU  PO3B’A30K  AndoepeHuianbHuX
PIBHSAHb.

90.1(a) X°y'+y=7, y(1)=5 6) y" =sin 2x + x°
9.2(a) y+e*=yy; y(0)=2 ©) y"=e>* —x*
9.3(a) xy'+y=y°; y()=05 6) Y = Cosdx—x°
9.4 (a) xy'lny—y=0; y(1)=e? ©) y" =e®* 1+ x4

05 @y =02y-3gx; y27)=6  (6) y"=sin3x+Xx
96 (@) y'=2""Y; y(1)=1 ©) y" = —x°
9.7(@) y' =xy+e*y; y(0)=3 6) Y =COS2X — X°
9.8 (a) y'cosx = ysinx; y(z)=3 ) y" =eX x4

9.9 (a) Xy'—y=y% y(1)=02 (6) Y =—COS5X+ X°
9.10 (a) y'—e* =yy’; y(0)=3 6) y" =¥ —x°
0.11(a) Y =(2y+5)sinx; y(z)=4  (6) y" =sin6x+x*
9.12 (a) y'=3""Y; y(1)=4 6) y" =3+ x3
9.13 (a) y'cosx=ysinx; y(z)=-2 &)y =X +x°
0.14 (a) Xy’ —y=y%; y({)=2 (6) Y = COSBX + X°
0.15 (a) x*y'+y =8 y(1)=2 6) y" =sin 4x + x°
0.16 (a) X°y'+y=7, y(1)=5 (6) y" =sin 2x + x°
9.17 (@) Y +e* =vyy; y(0)=2 6) y" =e>X —x*
0.18 (a) Xy’ +y=y°; y(1)=05 (6) y" = Cosdx —x°
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3aBaaHHA 10. 3HangiTe ekcTpeMym YHKLUIT ABOX 3MiHHUMX

101 2=X" —xy+y® -3x+3y+7

10.10 z=-x%>+xy - y? +6x—4y +10

10.2 z:x2+y2—xy+3x—2y+1

10.11 z:—xz—y2 —Xy+3x+6y+7

10.3 z=-X?> —xy—y? +3x+6y+5

10.12 7 = x2 +5y2 +3xy+4x+17y+8

10.4 z:x2+xy+y2 —4X -5y +6

10.13 z:2x2—xy+3y2—5x+7y+3

2

10.5 z =X +xy+y2—2x—y+3

10.14 7 = —6x° +6y2 +3xy —15x -3

10.6 z:x2+y2+xy+x—y+10

10.15 z=Xx% +8y? —4xy —4y+5

10.7 z=x%—xy + y* —3x -3y +3

1016 Z=X° =Xy +y? =3x+3y+7

10.8 z=x2+xy— y? +12x—14y + 2

10.17 z:x2+y2—xy+3x—2y+1

10.9 z:x2—xy+ y2+9x—6y+20

10.18 z=-X*> —xy— y* +3x+6y+5

10




