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BapiaHTy MpizBuwe IMm'a Mo 6aTbKoBI Mpyna
1 bamkupos Osnexcanap 6.04.F3.010.D.25.1
2 ["anmaiina SIpocnas 6.04.F3.010.D.25.1
3 ['yces FOpiii 6.04.F3.010.D.25.1
4 SairyxHuit Oner 6.04.F3.010.D.25.1
5 Kupuuenko Ounekciit 6.04.F3.010.D.25.1
6 Kurmika Muxaiino 6.04.F3.010.D.25.1
7 Korrenenko borman 6.04.F3.010.D.25.1
8 Kymnuip Hazap 6.04.F3.010.D.25.1
9 [Teconbka AHacTacis 6.04.F3.010.D.25.1
10 [Tpokynin Irop 6.04.F3.010.D.25.1
11 Peukin Jlanuio 6.04.F3.010.D.25.1
12 AnakbapoBa [tomgin 6.46.F3.010.D.25.1
13 Axyam3ane Xamimkaxaaum Ceinxyceiin kusu | 6.46.F3.010.D.25.1
14 ParimoBa I'yina0arin biHHAT Ku3u 6.46.F3.010.D.25.1
15 [TaxkapimoB Bycan Iciam ormm 6.46.F3.010.D.25.1
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3aBpaaHHsA ana rpynum 6.04.F3.010.D.25.1/ 6.46.F3.010.D.25.1/ gou. Mictopa €.10.

3aBaaHHA 1. Po3B’aXiTb cucTeMy niHiMHMX anrebpaiyHnx piBHSHb

meTtogom Kpamepa ta metogom >KopgaHa — [Maycca:

X, +3X, —3X, =10;

X, + X, —2X; =6;

1.1. 12X + X, — %X =5; 1.2, {2X +3X, —7X, =16;
3X, +2X, + 2%, =5. 5X, +2X, + X, =16.
Bianosiab: (1,2,-1). Bignosigb: (3,1,-1).
2X, + X, + 4%, = 20; X, — 2X, +3X; = 6;
1.3. 32X —X, —3%,=3; 1.4. 2% +3X, —4xX, =16;
3X, +4X, —5%, =-8. 3%, —2X, —5X, =12.
Bignosige: (5,-2,3). Bignosigp: (7,2,1)
X, +9X, =X, =7, X, +5X, + 2X, =18;
1.5. 12X =X, —X;=4; 1.6, {X =X —%X=3
3%, — 2X, +4x, =11. X, + X, + 2%, = 2.
Bignosige: (3,11). Bignosigp: (2,2,-3).
5% +8X, —X; =-1, X, +2X, + X, = 4;
1.7. (X +2X,+3X,=09; 1.8. {3X —5X, +3%, =1,
2%, —3X, + 2x, =13. 2X + 11X, —X; =8.
Bignosiab: (2,-1,3). Bignosigb: (1,1,1).
3X, +3X, + X, =9; X, + X, —2X; =6;
1.9. 12X +3X, +X%; =1, 1.10. {3, +2X, — 7X, =16;
2%, + X, + 3%, =11. 2X, +5X, + X, =16.
Bignosigp: (4; -3; 2) Bignosigb: (1,3,-1).
X, + 2X, +4X, = 20; 3X, + X, —2X%; =6;
1.11. 3 =X +2X, —3%; =3; 1.12. {—4X, + 2X, + 3X, =16;
4X, +3X, —5X, =—8. —5X, +3X, — 2%, =12.
Bignosigp: (-2,5,3). Bignosiap: (1,7,2).
OX + X, =X, =17, 2X + X, + Xy =—2;
1.13. =X +2X, = X; =4; 1.14. X =X, + X, =3;

—2X, +3X, + 4%, =11.

Bignosiae: (1,31).

2X, +5X, + 7%, =18.
Bignosigp: (-3,2,2).
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2X, + X, + 3%, =9;
1.15. (5% + X, — X, =11;
X, + X, + X, = 0.
Bionosiab: (2,2,1).

3aBpaHHA 2. 3agaHi koopauHat Todok A, B, C Tta D . lNepeBiputu,
LLIO YOTUPUKYTHNK ABCD € Tpaneuieto Ta nepneHauKynsapHicTb 1i giaroHaneun.

3HanTM OOBXUHWU LUUX AiaroHanen.

2.1.
2.2,
2.3.
2.4,
2.5.
2.6. A(LL-1), B(-12,3), C(2,-15), D(3,6,3).
2.7. A(3,2,-3), B(2,4,6), C(8,3,4), D(9,1,-5).

Al
A(-L
Al
Al
Al
Al
Al
2.8. A(-3,-5-1), B(2,-20,9), C(-6,1,2), D(-8,10,-7).
A=
(
(
(
(
(
A(

5,4 ,2) B(7,7,3), C(7,10,-1), D(1116,1).

2,2), B(14,0), C(-4,11), D(-5,-5,3).
~1,2), B(-13,0), C(1,0,-2), D(5,-4,0).
-8,4), B(7,4,-2), C(-5,10,-2), D(-5,-2,—4).

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

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), , D(12,17,2).

0
6, C(8,11,0
2.11. A(L4,4), B(3,6,2), C(-2,3,3), D(-3,-3,5).
4 C(2
),

11,
2,33
1,-1
5,-10,2), B(5,2,4), C(-7,8

1), B(15,-2), C(-14,
41,7),

\_/\-//\

2.12. A(4,0,3), B(0,4,), , D(6,-3,1).
2.13. A
2.14. A(3,2
3,31), B(L4,5), C(

N—

4

’ —4), D(~7,-4,6).
4), D(3,-2,2).
3 D(5.8,5).

2.15.
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3aBpaHHA 3. 3a0aHO KoopaAnHATK BEPLUMH TPpUKYyTHMKA ABC .

| CknacTtu:

1) piBHAHHA cTOpOHU AB;

2) piBHSAHHA Bucotu CH Ta wMegiaHm CM, WO nNpoOBeEAEHI 4yepes
BepLvHy C;

3) piBHAHHSA npsiMoi |, Wwo npoxoanTb Yepes BepwnHy C napanenbHo 00
CTOPOHM AB.

Il MobyayBaTtn TpukyTHMK ABC Ta oTpumani npsami: CH, CM T1a |.

3.1 A(31), B(-13), C(0,-2)
3.2 A(L2), B(-13), C(0,-2).
3.3 A(2,2), B(0,4), C(-3.1).
3.4 A(-5,1), B(-2,3), C(L-1).
3.5 A(7,6), B(1-3), C(0,2).
3.6 A(3.2), B(0,0), C(15).

3.7 A(-23) B(-1-2) C(34)
38 A(0,4) B(1) C(-L0)
3.9 A(33) B(-30) C(1-2)

3.10 A(7,5) B(12) C(4-1)

3.11 A(L1) B(-12) C(05)
(

3.12 A(2,4) B(01) C

3.13 A(-51), B(11), C

(
3.14 A(4,3), B(0,0), C(L-2).

3.15 A(2,0), B(-11), C(L-2).
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

3aBaaHHA 4. OBumcniTh rpaHnLi OyHKLIN.

Iim3x2+x+1 m(x 2)\/x+ \/1+2x 1
x»ooSXZ_X_S’ x—2 X% — x—>0
T +2x+3 . (x- ) X+8 \/1+5x 1
!(E;Po 8x+x-1 ’ IXIT X2 xao
i 3% +x+1 (x— 5)\/4x+ \/9+ -3
X—00 5)(3 —2X+3 ’ X—5 X - 25 ’ x—>0
lim 7X° +X+2 m(x 4)\/x+ N+ x -1
08X +3x 4 x ot X' -16 I 5X
Iim3x2+4x—9 (x— 7) X+2 o NA+x-2
X—>00 X4—2X3+3’ X—7 X — ’ x—>0 10x
Iim5x3+7x+3 (x— 3)\/l+ Y1+ 7x -1
x»oo2X2+4X_5’ x—3 X -9 ’ x—>0 4x
Iim?x2+4x—3 (x— 6)\/3+ \/4+3x 2
o0 8X2+2x-1 6 x*-36 i
i 1E+2x-15 (¢ —4)Vx+7 \/9+ -3
x>n 3% —x—1 x—2 X—2 ’xa
i 6X2+2x-3 m(x ~1)V/x+8 \/4+ )
oo IXS—x—1 ’ x—1 X=1 ’ x»
jim 11X° +2x =3 m(x 7)Jx+ \/1+2x 1
X—00 6X2—X+3 ’ xX—7 X —49 ’ xao
3% +2x-4 . (x—-3)Vx+6 \/1+5x 1
lim——— lim 7
x> 5X” + X7 +3X | 3 X“ =9 , HO .
x4 2x—-1 . (x=3)(x+1) ;o X +X

lim
1m7x4+x3+2, il x> -9 o014+ x -1
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_2X—T7X° X+2)(x-4) .. —
jimim 27X (X 2) (X)X -2
4,13 = X" +x+7 x4 X" -16 00 XT 42X

2 _ 2
|imM lim—= 4 lim—>
414 =1x +x°+2 HZ(X+5)(X_2), =0 J1+x2 -1

. _4
52 44x-1 lim X  JArx-2

Iim————— X—> 2 lim————
4.15 76X’ +2X-3, (¥ -16)Vx+5 BT

3aBaaHHA 5. OB6umMcniTe NoXiaHi PYHKLUIN.

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

2X
52 Y=TX+2x+3x y:cosx, y=x"-5" y=cosx®

3X
53 Y=5x"+2x7+7x Y = Inx v=x%" y =tgx*

_2x

y_tgx y=x-3" y:sin5x3_

54 Y=8X+2x"+1

2X

y:sinx y=x-e* y=cosx’

55 Y=9x +4x +3x

6X

s5 Y=TC+4C+5 Y Tigx y=x-5° y=xltgx
57 Y=3"+7x+4 Y= Cosx y=x 4" y =5sin’x_

X
5g Y=5% +8x"+4x y—Cth y=x-2" y=cos’x

3X
59 y=—6x>+3x+4 y:? y=x2cosx y=sinx

3X
510 Y=—7x +5x"+2 Y=1x y=xInx y:2‘xz_
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5x

Y Cosx y=x-4 y=5"

511 Y=-6X+2x"+3x
_ X
512 ¥=3¢+2x+3 7 Tigx y=x'5 y=tg’
2%
513 Y=7X'+3C+2 y_sinx, y=x-e" y=xbigx.

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

X
515 Y=9x +2x-3 y=5c08(3x" +1) y=x*cosx *~ 3sinx

3aBpaaHHsA 6. [locnignTb hyHKUito Ta nobyaynTe i rpadik:

6.1 Z:x3—2x2 +2x—6

6.2 Z:—1)63+§x2 —4x+2
3 2

6.3 7=x° +%x2 ~14x -2

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

2

6.5 Z=Ex3+gx +4x+2
3 2

6.6 z =—1x3 +§x2 +18x+1
3 2

6.7 Zzng —Ex2 —12x+ 2
3 2

6.8 Z:x3—%x2 —bx+2

6.9 z=§x3 —2x% ~16x+1
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6.10 7= 53 - 32 _ 45410
3 2

13

6.11 z=——x +zx2—6x+4
3 2

6.12 7= 23422 _20c_3
3 2

6.13 z =—%x3 +5x% —21x -1

6.14 7 =—%x3 +3x% +7x—4

6.15 z=3x3 +1x2 _21x +1
3 2

3aBaaHHsA 7. O04YMCNiTb HEBM3HAYEHI iHTerpanu:

: x2+3x+5)dx, Ixexdx, j%dx.

7.1.

72. | 2x3+5x2+3)dx, Ixsin Xax, Iexsinexdx.

73. | 5x4+7x3+2x)dx, jxcosxdx, jsinzxcosxdx.

(
(
(
7.4, _'(6x3—7x2—3)dx, jxlnxdx, _[sin?’xcosxdx.
(
(
(

7.5 [(8x*+5x+4)dx, [xcosxdx, jctgszzxxdx.
7.6. [(7x*-6x" +2)dx, [x3"dx, [xe dx.

7.7 [(9x = 7x+5)dx, [xsinxdx, j%dx.
7.8 (-3 +2x+1)dx, [x5"dx, szith(ide.

7.9. :(—2x3—6x2+5)dx, jx4xdx, jcoszxsinxdx

7.10. .'(8x3—2x2+4x)dx, .[xcosxdx, J'sin“xcosxdx.
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7.11. _[2x +35|nx+2 dx, Jx? dx, Icos »

7.12. I Xt —x? +1 dx, jxe‘xdx I%dx.

2 X
7.13. IX+X); °dx, jarcsinxdx, jx\/1+ x*dx .

7.14. _[2x +Sin X + COS X dx .[xlnxdx I—“’lJrgtgzxdx.

COS™ X

7.15. _[x +5x% +¢* dx Iarctgxdx _[de.

X3 +2x+4

3aBgaHHA 8. 3Hanaitb nowy  irypw,

dyHKUisMK. 3pobiTb pUCYHOK

oOMeXXeHol

3.1 y:—x2+4x—3; y=—Xx-3

82 y=x*+3x+2; y=5x+2

83y=—x*+6x-5 y=x-5

8.4 y:x2+3x—4; y=7x-4

8.5 y=—x2+5x—4; y=2x-4

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

8.7 y:x2+6x—7; y=x—-7

8.8 y:—x2 +4x+5; y=5-2x

8.9. y=x2—4x+3; y=2X+3

8.10 y=—x2+3x—4; y=5x—-4

8.11 y:—x2+5x+6; y=6-X

2

8.12 y=X"+X-5 y=4x-5

3agaHuMm
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8.13 y:—x2+8x+2; y=2-2x

8.14 y:x2 +7x-1, y=3x-1

8.15 y=—x2+2x—8; y=-3x—-8

3aBaaHHA 9. 3HangiTb 3aranbHU  po3B’SA30K  AudbepeHuianbHmUX

PIBHSIHb:
90.1(a) X°y'+y=7, y(1)=5 6) y" =sin 2x + x°
9.2 () y'+eX =yy; y(0)=2 6) y" = —x*
9.3 () xy'+y=y°; y()=05 6) Y = Ccosdx—x°
9.4 (a) xy'lny—y=0; y(1)=¢e? ©) y" =e®* 1+ x*
05 @y =(2y-3tgx; y(27)=6  (6) y"=sin3x+Xx
96 (@) y'=2""; y@)=1 ©) y' =™ -x3
9.7(@) y' =xy+e*y; y(0)=3 (6) Y =COS2X — X°
9.8 (a) y'cosx = ysinx; y(z)=3 ©6) y" =eX —x4
9.9 (a) Xy'—y=y% y(1)=02 (6) Y =—COS5X+ X°
9.10 @) y'—e* = yy; y(0)=3 ©) y" =¥ —x°
9.11(a) y'=(2y+5)sinx; y(z)=4  (6) y" =sin6x+ x4
9.12 (@) y'=3""Y; y(1)=4 (6) y" =X +x3
9.13 (a) y'cosx=ysinx; y(z)=-2 &)y =X +x°

3

9.14 (a) xy'—y=y% y(1)=2

(6) y" =Cos6X+ X

0.15 (a) X}y +y =8 y(1)=2

(6) y' =sin4x+ x5

10
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3aBaaHHA 10. 3HangiTe ekcTpeMyMm YHKLUIT ABOX 3MiHHUX:

101 2=X" —xy+y® -3x+3y+7

10.2 z:x2+y2—xy+3x—2y+1

10.3 z:—xz—xy—y2+3x+6y+5

104 z=x2+xy+y> —4x—5y+6

2

105 Z=X"+ Xy + y2—2x—y+3

10.6 z:x2+y2+xy+x—y+10

10.7 z=x> — Xy + y2—3x—3y+3

10.8 z=xX>+xy— y* +12x —14y + 2

10.9 z:x2—xy+ y2+9x—6y+20

10.10 z=-Xx* +xy —y> +6x—4y +10

10.11 Z=—X2—y2—Xy+3x+6y+7

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

10.13 z=2x2—xy+3y2—5x+7y+3

10.14 7 =—6x° + 6y2 +3xy —15x -3

10.15 Z = X° +8y2—4xy—4y+5

11
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