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s llm3x2+4x—20
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. I—coslOx
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sin(27r(x + 5))
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. Yox-3
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lim —————
x>-2 x* +3x+2
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lim ———~ "~
—>-32x? +3x-9
o Ax+7-2
lim —————
=1 4x" +5x-9
. 2-3/9—x
lim —————
=1 3x" +4x -7
o 2x2+x-10
lim =—2  ~
=2 310-x -2
. 3x?+2x-8
lim ~>—=°
-2 10+ x -2
. 326+x-3
lim ———
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3x2 —8x—128
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lim
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x>0 arcsin 2x>

) tgx —sin x
lim g—2
x=>0 x.arcsin” 5x

. 1—cos3x
x=>0 arcsin“ 7x

sin 7x —sin 3x

lim
x>0  agrctgSx
im X arctg3x

x—>0 coSS5x—cosx

) 1—+/cosx
lm ——MM

x—>0 x-arcsin 2x
. sin2x—2sinx
lim —
=0 x-arctg”x

lim arcsin? 2x - ctg?5x
x—0

. cos3x—cos’ 3x
lim
x—>0

arctg*3x
sin 3x +sin 2x

lim 5
=0 arctgix j+ 2x

. Xx-arcsin3x
lim —
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lim arctg!x2 !— 3x
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lim >
=0 arctg”3x
. 2x-arctg2x
lim =X 4relgsx
x>0 l—cosx
) arcsin? x
lim

x>0 coSS5x—cos3x
. cos7x—cos3x
lim

x>0 x-arcsin 2x

lim arctg!x3 !—2x

x>0 tgd4x —sin 2x

2
) arctg“2x
lim _rct8 <X
x>0 coS3x —Ccosx

) sin 3x + sin 5x
lim -
x—0 arcsin 3x — arctgSx

arctg(x?) = 2x°

lim

x—>0 1-cosdx

. arctgx-sin4x
lim 2Clg x-S ax
x>0 cos3x—cosx

. 1-cos?3x
lim ———
x>0 x-arctg 2x
lim X -arcsin x
x=>01—+/cosx
. tg3x—sinx
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x>0 arctg3x
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lim > 4reig <X
x>0 cOSXx —CcoS3x
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lim sin 5x lim 1-sinx
29. x> tg3x 30. xﬁ% (7[ —2x)2

2. HEIIEPEPBHICTb ®YHKIIII
2.1 AyauTopHi 3aBIaHHS

1. 3HaiiTi 00JaCTh BU3HAYCHHS (DYHKIIIM:

a) y =arcsin sz_ 3 ++4x? -1 0) y =arccos al ; 3_ lg(3x + 6)

—_— 2_ _
B) y =+4x? —1+1g(3x+6) r) y= /4x+25 +arccosx43
—2x

Bimnosizi: a) x €[0,51],6) xe (-28];
B) x € (-2;-0,5]U[0,5;0),1) x € [—1;2)

2. JlocnianTh Ha HemepepBHICTH QYHKIII Ta 3poOUTH cxeMaTHYHE
KpecieHHs ix Tpadikis:

x+2 x-3 1 2
a)y=x_2 6)y=l+x B) y =42 ny=s—r1"
142+
—x%, x<-1
ny=4ix*-2, —l<x<2
x+2, x>2

Bignosini: a) x =2 — Touka po3puBY JApyroro poay; 60) x = -1 —
TOYKa PO3PHUBY APYroro poay; B) X =2 — TOUKA PO3PUBY APYTOro poAy;
r) x =—1 — Touka po3pHBY MEPIIOTO POIY, CTPHOOK O =2 ; 1) bYyHKIIisA
HernepepBHa B Touli X = —1 1 Mae po3puB MEpIIOro Poay B TOUll X = 2,
cTpubok 6 =2 .
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2.2 InauBinyanbHi 3aBIaHHS.

2.2.1 3naiiTn 0061acTH BU3HAYeHHS PyHKIIT

1. y= w 2.y=\/16—x2 —3\/x2—4
\/ x(x—4)
3.y= ﬂ;l 4. y=~[x+44-x’
X +3x+2
S.y= s-x-0 6. y= +/x+2
X lg(1-x)
7. y=Jx—2 +/81 - x2 8. y=+x? -9 ++16—x>
9. yzlg(25—x2)+ arcsin?
10. y:1g(6x2 +x—1)—arccosx_2
1
1. y= 3
y lg(x—l)+\/x+
4 x—1

12. —arccos——

yEm——
\/x2 —5x+6

13. y = In ((x = 3)(x +10)) - arcsin =~

14. y=\/x2—4x+3—2

X

15. y=~/243x—5x" —arccosx;2

16. y =46 —x—2x" +arcsinxT+l

+1
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26.

27.

28.

29.

30.
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y= 111(6x2 —x— 1)+ arcsinx—;4

y=n =X [T—x T+
x-3

y:arcsinxT_6+\/2+3x+5x2
y=\/81—x2 —2\/x2 -4

y:arcsinxl—_ll+\/3x2 +2x—1

Nxt=5x+6
_q x> —6x+8
Y gx2+9x+20
.ox—1 X
y = arcsin +
Vxt=5x+6
— x—1
y = arccos +
3—x
y:1nx_2+arcsinx—_3
—-X 5
y= 81— x +arcsin 22—
y= X —36 —arcsin 2>
- x+
y= +arccos

x—5

x> +2x-15
y:\/—
x+1
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cxeMaTuaHui rpadik GpyHKmii.

10.

13.

16.

19.

22.

25.

28.

x—2
x -1
x+2
3x—1
x+2

11.

14.

17.

20.

23.

26.

29.

x—3
_x+1
x+2

cxeMaTuaHui rpadik GpyHKmii.

1
3 x-=2

12.

15.

18.

21.

24.

27.

30.

2.2.2 Jlocainutn ¢ynkuito Ha HemepepBHicTh. I[loOyayBaTtn

x—1

T

_x-3

x+1
_2x-5
Cox+1

x—2

x+1
_2x+3

x+1

_x+2
Cx—4
_ 3x+1
Cx-2

¥

2.2.3 Jlocainutn ¢ynkuilo Ha HemepepBHicTh. IlodyayBaTtm



10.  y=9x 11, y=5x+4 12, y=43=
b L b

13, py=23x 14, y=37+ 15. y=2x38
b L b

16.  y=ex+0 17. y=44>x 18.  y=6>~
L e L

19. y=3x+4 20, y=2x+ 21, y=e*2
L b !

22. y=2%2 23, y=3x3 24, y=qrrd

b L L

25, y=5%3 26. y=6%° 27, y=7x7
1 1

28, y=22>x 29. y=4x4 30.  y=ex*?

2.2.4 Jlocainutn ¢yHnkuilco Ha HemepepBHicTh. IlodyayBaTtn
cxeMaTnyHui rpadik GpyHKmii.

1 ) 4
L. yE—7 2. yE——
24374 6+7%+2
1 2
3 y= i 4. y= T
345742 34432
1 2
5 y= T 6 y= T
1+2x1 3 4 5x+l
1 3
7 y= il 8. y= B
1+3x4 2+2%73
5 2
9 y=— 0. y=—-—y



11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

37

12.

14.

16.

18.

20.

22.

24.

26.

28.

30.

345+
4
YT
4+2x+3
1
Yy=—"

342542
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2.2.5 Jlocaimutn ¢ynkuito Ha HemepepBHicTh. IloOyayBaTtm
cxeMaTHYHMi rpadik ¢pyHrmii

x+2, x<0
x*+2, 0<x<2
-x, x>2
2x+1, x< -1
x*—4,-1<x<3
x+2,x23

X +1, x<0
x+3, 0<x<l1
5-x, x2>1

x* -4, x<2
2—-x,2<x<6
2x—T7, x> 6

. Vs
sin2x, x < —
4

l,£<x<2ﬂ
4

x—1, x>2rx

5%,x<0

y=4x"+1,0<x<2

3x—-2,x>2

10.

2, x<-3

y= x?—1,-3<x<1
Inx, x>1
1-2x, x<-1
y=42x"+1,-1<x<2
2%, x>2

e’, x<0
y=41,0<x<2
x—=3, x>2
3x-2, x<0
y=42",0<x<2
xi, x2>2

x+3, x<0

y=1Inx, O<x<e

I, x>e

-x, x<0

Y =141gx, 0<x<%

T
X+2, x=>—
2



13.

15.

17.

19.

21.

23.
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x+2,x<0
cosx, O0<x<rm

-Lx>nxm

2x-3, x<1
x?=2,1<x<3

-x, x>3

Lx<£
2

. T
sin x, 5 <x<2r

X, x>21

2—x, x<-3
-x*, -3<x<2
2-3x, x>2

x—ﬁ,xS—
4 4

T
cos2x, —<Xx<7T
4

2, x>7

x—1, x<1

Inx, I<x<3

-x, x>3

18.

22.

24.

x, x<2
y=44-x, 2<x<4
xQ—Q.x24
—-2x, x<-2

y= x?, —2<x<2
3x-5,x=>2
3*, x<0
y=<¢—2x+1,0<x<3
x+2, x=>3

I-x, x<-1
y=1<2x+4, -1<x<2
x? -1, x>2

x? -4, x<-1
y=43x, -1<x<2
4, x>2

E,x<—3
x

y=4¢—x-5-3<x<l

2%, x>1




40

25. xz, x<0 26. x+10, x<-3
y=<4x+1,0<x<2 y=4x"+4, -3<x<2
x*=5 x>2 X, x>2
27. x+3, x<-1 28. —x*+3, x<1
y=492-2x, -1<x<1 2
y=9—, I<x<3
Inx, x>1 X
x—=3,x>3
29 4’ x<_2 30 x3, xS—l
y=4x’, —=2<x<2 y=4x"-2, -1<x<3
3—x, x>2 x+2, x>3

3. IA®EPEHIUIAJIBHE UYACJEHHSA ®YHKIII OJHIE]
3MIHHOI

3.1. AyauTopHi 3aBIaHHS

1. 3naiiTn noxigHy QyHKII1, KOPUCTYIOUMCH O3HAUCHHSM MOX1HOI:

a)y:sinS?x 6) y=5x>-3x*+2

2. 3HaiiTH NOXiAHY QYHKIii, KOPUCTYIOUUCH TAOIUIIO TOXITHUX Ta
npaBuIaMu TUeEpeHIiOBaHHS.

x4 1 3/ . 2 7
=—= v 3+(2x-3
a) y 2 2i/x_2+ sin +(x )

0) y=1n3\/x3 —2x+4 —arcsiny2x> —1
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2

B) y = ¢e0s” (x+2) -z‘g(3x4 + Sx)_—arctg al
sin® ~
2

3. 3uaiiTh moOXigHy (QYHKLI, 3aCTOCOBYIOUH Jorapudmidne
nrdepeHIitoBaHHS.

a) y= (cos{/;)ln(x’j%)
Ux? +5x

(6x — 4)2 (x+ 5)3

0) y=

4. 3HaiiTi epiy i Apyry NmoxigHy QyHKIi1, 3aJaH01 HEsIBHO.
a) sin(x + y)= 2>
6) x> +x° +y*=0

5. 3maiith mepmy 1 apyry mnoxigHy —(QyHKOii, 3amaHoi
napaMeTpuyHo.

a) (2 3 6) {x:arcsint
y=2t-3¢7 y=1n(1—f2)

B) [ x=Int r) x = cos2t
y=t>-1 y=sin’t

1) x=Int¢ e) x =sin 2t
y yzsinzt
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6. 3HaiiTu TpaHuLi QYHKIIH, KOPUCTYIOUHCH TpaBuiioM Jlomitans.

2 2 2
i xsinx—3e* +3 6) lim 3ig"x—x"
2) xlg}) 4x2 x>0 x-sin2x
2x
cosx—x-e” —1
li . 2 L, Tx
B) x% PR r) xlgrlo (6x +5) e
. Insinx X _
n) lim e) lim 39
orocigx 32 \x+2 -2
. In(x+5 .
x) lim (x—) 3) lim (l—x)-tgﬂ
X— 0 4x+3 x—1 2

7. JoBectu, 110 (YHKIIIS € PO3B'SI3KOM 3a/IaHOTO PIBHSAHHS:
a)y:(arcsinx)/m, (1_x2)y’_xy:1;
6)y:x(l—lnx), y=ylx-1;
B)y:xef"z/z, y'+2y+xy'=0.

8. 3maiftTm HaliOUmbIIe Ta HaliMeHIIe 3Ha4YeHHS (QyHKOIl Ha
3aJIaHOMY BIJIPI3KY:

a) y:£+l, xe[l;4];
4 x

6) y=x—sin’ x, xe[O;%}
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B) y:%%/(x—l)z —-X,X¢€ [1;4].

9. 3HaiiTH eKcTpeMyMH Ta IHTEpBaJId MOHOTOHHOCTI (DYHKIIil:

In x+5 3
a)szX, 6) y= ¢ , B)y:E.%/(x—l)2 -X

x2 -1

10. 3HaliTH TOYKM TEpPETHMHY Ta IHTEPBAJIM OMYKIOCTI 1 BTHYTOCTI
rpadika QyHKII:

2x
, 6) y=x-e>2,
12 )y

a) y=
11. 3nalitn acumntoTy rpadikiB 3aJaHuX QyHKIIN:

2 +

x° —4x x+1
- 0) y= .

2 5x=2"° g 9-x?

12. 3HaiiTH PiBHSHHS IOTHYHOI Ta HOpMami A0 Tpadika QyHKIiH B
3aJaHUX TOUKaX:

a)  y(x)=x-Inx, x,=1 y,=0
0) x2 +y2 =25, X =4 Yo =-3
B) y=@x+1)33-x, Xo =2 Yo =3

13. TlpoBectn moBHe mochimkeHHs (GyHKHOIH Ta moOyayBaTH iX
rpadiku:
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g flx)= (1—x)2 6) y=x-e

JoBinkoBuii matepian
IMoxioHa

dy Ay
’:—: 1 —; x’:]; C’ZO
Y dx A)lcr—I:oAx

!

+v—w) =u'+v' -

»'(x, ) =1ga, a — Kym Haxuay 3 000amuim Hanpsimom Ox
y=Yo = y'(xo )(x - X )— pieHsaHHA 0omuyHoi 00 epagira Qyuryii
v=f(xo) & mouyi (x4,,)

1
Yy=Yo= —ﬁ(x - Xp )— PpieHsHHA HOpMAAi 00 epaghika (yHKyil
Y X

v=1(xo) 6 mouyi (x9,7,)
Ta6auus noxignux 1 GyHKuii y =y (x)

1.(u”)’ =n-u""u'; (\/;)’ = 2j/_ u'
u

’ ’
2.(a”) =a"-Ina-u"; (e”) =e" -u';a—const

1 1
3.(log, u) :u-lna.u’;(hw) :;-u’

4.(sinu) =cosu-u'
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LI
6.(tgu) = o u ‘U

7.(ctgu) =- ! u'

8.(arcsin u )

9.(arccosu) =— ‘u

10.(arctgu)’ = " ! ~-u
+u

11.(arcctgu)’ :—1 ! ~u
+u

!

12
13

s ) =chu-u'

(sh
3.(ch u) =shu-u'
! 1
14.(th = u'
th u) ch’u !

' 1
sh’u

16.(uv)’ =v-u'u vt Inu-y, u=ulx), v=y(x)

0
MpaBuno Jlomitans ( 11 PO3KPUTTA HEBU3HAUEHOCTEH [—} ,

o0
[%} , [1OO ] Ta HIHUX ):

&: lim
x—)xo X) x=>x (g g()C)

A —
\\
| =
=

A —
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3.2 InauBinyanbHi 3aB1aHHS

3.2.1 3uaiiTn noxiAHy QyHKIHii, KOPHCTYIOUYHCHh O3HAYEHHAM
MOXiTHOI.

1. y:sin3x 2. y:tgzx 3. y:21*3x
4, a2 5. 32 6. 5
y=l+x-x y:x_+x__2x yzz.eé
3 2
7. y=2/(x+2) 8. cos2x 9. y=U({1-x)
y:
2
10,y = g3x2 1. y=sin2x/3 12 y=2x-3x
13. y:3x2+5x_6 14. y= [x—1 15. y=2-sin§
16. 17. y=cos(x/3) 18. =1/x
y:4cos[£+2] 4
19. y:x2+2x 20. y:3/x2 21. y= [3x+1
22. -2 23. 24.
y=x y=sin§ y=3x+l
25. y=cighx 26.  y=1/(2x+5) 27. y=ctg(x/2)
28, y=6-4x’ 29 y=3x7/2 30. y=(x+1)

3.2.2 3naiiTn mnoxigHy (YHKUii, KOPHCTYIOUYHCH TalJIUII0
MOXITHUX Ta MPaBHJIaMH 1M (pepeHIiIOBAaHHS.

5/ 3
1.a)y=%+2sin3x—cos\/5

6)y :2005)#5 _3/x4 +1

B) y=sin’ 2x-ln(x2 —1)— "

e
arctg\/;
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6/ s
2 .a)y=%—3cos2x+sin4

0)y= Stg(x3 + 2x)+ e‘/3"774

i 2
B)ystxz—3arcsin\/;-\/1—2x

(x3 - Zx)

Y

6) y =sin’ (x2 + 2x)— ereighx

MLC LD

arctg 3x

3.a)y=3tgdx —

3[ 2
4. a)y=%ctg5x—@+%

6) y= sin3 (2arccosx )_ etgzx
5

In{l +
i —cos3x-arctg32x

B)y= ox

7/ 4
5. a)y=tg2-sin3x+e5 W

0)y= arctgl + ln(x2 + Zx)
X

x2

B)y=—0 6_ log 5x- arccos(3x — 3)
tg2x

X
6. a)y=%—23\/x2 +In3-sin2x

6) y =3Il +x )- 24T+ cos x
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)
B) y =m— tg22x -ctg3x
(2x+1)
6/ 5
tg3x b 2
7.a)y= - +7
)y==3 5
0)y= ln(l +sin? x)— arctg(sin x)

2+3x
B)y= —arcsin? 2x - cos® 3x
x° =5x
3" —~
8.a) y= 5 +r+ 745

.1+ x 2
0) y =2arcsin —ln( 1-x j
V2
arctg4x
x? +3x+2

23

B) y=sin’ 7x-e"

g2
9.a)y—\/ﬂ_ %/x_2+51n4x

0)y =1ntg§—sin3(2x2 +5)

2
B)y=(2x+3)-\/2+3x—x2 _%22)(
x

sin

10. a)y=%+«/sin2—3ctg%

N x
6)y= arccos(\/l —2x? ) +e8*

|
2n5x —(3x—x2)cos32x
x° +2%

B)y=
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11.a)y=2x{/__{/E+5tg§
2
6)y=1n2(Sin2x)—m

3
X +6x _ 5x2+2x

B)y=—r——
Ji? +10

xz%_'_ 3cos2x
2

6)y=(5x-2)" - ln3(e"2 + sxj

-COS 2x

12.a) y=sin3 +

.2
B)yZ%_G—ZXP -tg 5x
x_

13.2)y= 3tg +Sln\/_

2\/_
6)y=2M—31n(1+tg x)

2
sin” x 2x2 Pax

Py cos/x

: arcsin(Sx + 1)

14.2)y = e‘f 200s

3[

6) y= ln(x3 +3¢os x)_ Zarcsm 5x

B)y=(2x-1)- m arctg\/_

x+5

X
24x
6)y = ln(xz +3Sln x)_zarcsin3x

15. 3)y :1n3+4ctg§_

3
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tg3x

Vx?+3

B) y = 3arctg\/; -(6x—x2)—

16.2)y =627 - 1g2

6)y =arctg[ /xz B lj_e2sin3x

0082 X

B)y=——"-—+ ln(l + 2x)- (x3 + 3x)
arccos 2x

17.a)y =——= +sin 2+1n(2x—1)

1
R/x
0)y =ln(x+ \/x2 + 5) —2arctg\/x3 -1

tg25x
62 sin x

2
B)y =3% % . arcsin/x —

3/ 4

\/x— —arctg2x —+/sinl

o)y =ln(cos2 x+x2)—3 psin2x .3
logs (x+4)

COS5 X

18.a)y =

B) y = arcctg® 5x - In(x — 4)—

19.2)y = +5s1n5

3J—
6)y=\/5x—x —In (1—sinx3)

B)y = arccos” x - ln(x2 +x— 1)_w

(x—2)°
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20.a) y =sintg2 — 4 +2In(3x +1)
3{x3
0)y= ln(arccos LJ - 2arctg(ex —e" )
Jx

sin x
B)y =e—7—\/arccosx -37"2
(-5 )

21.a)y=sin{} 3—41+tg(2x+3)

x
2
0)y= arctg(tg% + 1) —eSinT 3
41
B)y = tg43x . arctg7x2 —#
5

8.5

22.a)y =@— Vsin2 + cos(2x - 1)

6) y = arcsin V1 —2x* — (3x2 + 4x)5
B) y = 4log,(3x - 5)

+ 37x2 -arcsin 3x°
(x-2)?

10 9

23.a)y= —1nsin3+tg(§+2}

6)y =In*(x +cos x)_zsin3 2x
B)y= ln(2x + 3)- e7x2 +M
cosSx

1

N7

24.a)y=Incosl — arcsin - +
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2
6)y=ar0005m+2sm 3x

tgx

B)yZCtg34x‘al’Ctg2x2+ ¢
2x" +3x

25.a)y= —In3 +sin(2x +3)

2
3
2
0)y= ln(arcsinMJ _p2x 5x

cig5x

B) y = 3COSX . arCSin2 3x _ 3
3x° -4

26. a)y_

28/x°
2
6)y= arctg\/: 4 35%3x

efctg2x
B)y=2——log3(2x+ 4)-arctg37x
3xT+4x+2

6/ .5
27.a)y =3sin3 3\/:—

2
0)y= ln(Sin3 X+ ez")_ 3 xz 3y 4 18
B) y =472 grerg3x — M
ctg2x

6/ 5

28.a)y =3/costg3 —@+ctg%
— 3+ 6x— x>

6) y =2 arcsin >

2
J6
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1-v1-x2
1+v1+x2

B)y=In tg% -arctg2x —

29.a)y=tgIn2 +i— arccos 2x

0)y= %ln(l —4x? )— varcsin 2x

2
B)y = ctg(S\/;)- arctg®x +M

sin 2x

2
30.a)y :tggx/Z—ﬁ+ctg3x

Vi

0)y =arcsin‘{§—1 - ln(2+ e"sj

- 2 .
By = sin” 3x N tg(2\/;)- N
cos6x

3.2.3 3naiiTn moxigny ¢yHkuii, 3acTocoByr04Hn JiorapugmiyHe
audepeHnitOBaHHS.

; a)y=(sin\/;)tg2x 6) __ Nx=2
(x+17 (x+5)*
2.
a)y= (arctg x) e 6)y= 3x——3
(x+5) (x+1)*
3. wyz@;ﬁy%& @y:@mnyx—l
X
4, Inzgx 2

a) y = (sin 3x) yoxd

x+1



10.

11.

12.

13.

14.

15.

16.

17.

sin 2x

a)y=x

a) y = (cos x ™" Vx

2)y = (2x)'"

a)y= (arctg3x) 2x

ln2 X
a)y=x

a) y = (sin 2x) €°52*

1
a)y=x*

a) y= (2X)Sin2 X

2 sin2x
a)y= (x +1
a) y= (2x) arctg2x

)= (igr) ")

a) y = (crg2x)*

2
a)y= (arctgx) e
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6)y=(x—1)-54xx+1
C(Sx+4aNx+1
0)y= 6x°
5) _(x—1)33\/x2+1
T sy
_(x+2)24\/x—1
6)y___GtEF__
(x+1yY%x-3
0)y=
6(x+3)5
5) _5x+1-(x2+1)
B (x+5)2
)y =22
(x+2) (x=3)
6) y = x-1
x+2)3(x-3)°
J2x -3
0)y=




18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

a)y = (arcsin Jx ) o

a) y = (cos 6x) 7~

4 sinz
a)y= (cos —J
X

a)y = (arctg\/;) cos2x

sin5x
a)y= (x + er)

arctg2x

a)y =(1- cos 4x)

a)y=(3" +4)>2c

X
COS—

a)y= (3x2 + Sx) 3
a)y= (ln(x2 + 1)) 82

ey

a)y=(2x+3)

a)y=(3x—-3) "~

a)y= (x5 - 3x)cos3

55

6) y = (x+3R/2x+5

(3x+2)5
6)y:6(x+2)\/2x2+3x
(x—5)’
3
6 —4 4‘7 (x+1)
Jy=i (2x-5)*
2(x—1)3x-3
6)y=——"—=—""
Y(x-1)
6)y:3(x+4)3 2x+5
(3xz+2)2
3
6)y= (2xx—1)5 4(x +1)*
5 :(x2+1)34(2x+1)3
g (3x—1)5
6)y = -x
(2x+3)5
6) y = (x3 +1)3
Y (2x-5P (4x+3)
6) :x-4x2+3x
g V2x+7
6)y=4\/x3(x—1)
(xz+4)5
6) y = V2x+7
V= 3
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30. )coszx

(x2 - 3)3\/5 2x+9

(3x + 4)4

a)y= (arcsin 2x

0)y=

3.2.4.3naiiTn nepmy nmoxiaHy pyHKuii, 3a7aH0I HesIBHO

L. x* 4+ —3xy=0 2 y?=3y+2x=0
3. ¥ +2x2y+3x2 + 2 =0 4. 2% 427 =2%Y
S. 2ylny=x2 6. x+y=xy2—x2y
7. y2—2xy-x2=0 8. y2 =2+ xe”
9. y=x+arctgy 10.  y=cos(x+y)
o oy 12 y=sin(x-y)
13. (x+y)2=9(x—y) 14. y=3+xe”
15. y-sinxzcos(x—y) 16. x+y=e’
17. 52 o 18. ye* =
19. (x+ y)3 2272;_)}) 20.  xy—0.5sin2y=x
21wy y 22. Xy =arctg y
23 gy=x7y M y=(siny)
25. cos y=xy° +3 26. y=e’sinx
27. ctgy=x2+y 28. X+siny=cosy
29. x3+2xy=3y2 30. x4—xy+y4=1

3.2.5 3uaiitn moxiani y',y"  dyukuii, 3a1aHoi napamerpuuHo.
L {x=2t+3 2, Lol

y=r !



11.

13.

15.

17.

19.

21.

23.

x=2cos’ t

y= 3sin? ¢

¥

X

Y=

e®
2 —s1nt

3+cost
=In

t
-1

A
e
B
e
e,
{;-;- "
{
{
b
b
b

x =arcsint

y=Ai-i

X =cost

y=sect

x=sint—tcost

=cost+tsint

<
I |

€

¥

10.

12.

14.

16.

18.

20.

22.

24.

.b.

x=2cos> ¢t

y= 6sin’ ¢

X = arctg t

1n1+t

X =cost

tgt

=In¢
=arcigt

=+t-2
=Inlzr - 2

t

x=sint

y =cosec(t)
=1% + 4t

=23
2 —s1nt

2 —cost

1n1+t

y=t—arctgt



25.

27.

29.

11.

13.

15.

17.
19.

21.

23

x=2-¢"
y=3t—672’
1

X=—o0
cost

y=1gt
x= 2sin21

y — 2C0521

y=1n(x+\/1+x2)

_1n(3+x)
 34x

y=x’Inx

y= arctg(x2 )

y= arctg\/;
y=x-arcigx
_logsx
S x

y= (x2 - 7)1n(x + 1)

10.

12.

14.

16.

18.
20.

22.

24.

3.2.6 3naiiTi 1pyry noxiaHy gyHkuii.

y= (1 +x? )arctgx
y= (Zx3 + l)cos 3x

y=Inctgdx

y=(1-x)’

y=Inlnx

y=arctg
I-x

X
x? -1

y=1n(x+\/;)
y=Xx-—arctgx

y=(3Bx-7)-37"

y:

y =e* sin 4x



25.
27

29.

59

y =t -(x3 N 2)

26.

-1
y=x’e ¢ 28.
_ arcsin x 30.

\ll—x2

3.2.7 3naiitn rpanuni QyHKIIH,

Jlomitanas.

11.

13.

15.

17.

lim (3x2 + 4x) e

X—>0 2
e —2x-1
lim —— 4.
x—=0 Xx-sin3x
e -2x-1
lm —— 6.
x—0 Sin2 X

. 1-cos2x+tg’x
lim f 8.
x—0 xsin 3x

xe* —e* +1

lim
x—0 3x2 10.
lim Insin x
PN cos? x 12.
2
. Incos5x
lim —— 14
x—0 Incos3x :
i x—sinx
m = 16.

x>0 X —1gx

lim F= 2arctgx

- 18.
A ln(l + 1)
X

y:xel+x _el+x
1
y=In
I+ x

y=2++1-x>

KOPUCTYIOUUCH IIPAaBHJIOM

. l—cos8x
lim —
x—0 tg 2x

. ln!l +x? )
lim

x>0 sin 3x —3xe ~
. 1+ xsinx—cos2x
lim

x—0 3.sin’ x

. alcosx —1
Im ——

x>0 gin? 2x

2, 2
5x° +e*

4e>*
2

.ot -1
lim ——
x—=0 cosx —1

lim

. 4xsin S5x
lim ———
x=0 3 3y 1

. 1—cosl6x
lim —
x>0 g 4x

lim (5)62 - 3)e72x

X—>00



bl

19.

21.

23.

25.

27.

29.

lim 4x!ex —efx)

2
x—0 e3x +1 —e

Insin x
Im ———
x_% (2x - 7T)2

35X2 _ 33X2
lim

2
=0 agretgx + x° —x

lim 5
X7 3sin” 3x

In (2 + cos x)

lim

X (3 sin x _1)2
. Insin 3x

hm R E————

x_% (6x - 7T)2

y=(x?+2x+2)2
y=05-x%-¢"
y=2e" +3e >
y=Xx+sin 2x

2

y=42x—-x
_x-3
Cx+4
y=Inx? +4
1
y=——

X

cos 7x —cos 3x

60

20.

22.

24.

26.

28.

30.

3(cos 2x —cos x)

lim

x—0 Incos 5x
. Incos2x

lim

X (1 EJZ
X
2

lim
o7 3(x - ﬂ)2

) etg2x _e—sm2x
lim ————
3 sinx—1

2
fm 20
x27 fg(cosx —1)
Incos x

X271 esm X _esmx

3.2.8 lloBecTH, 0 (PYyHKIIIA € PO3B'A3KOM 321aHOT0 PiBHAHHS.

(y’)2+1:2-y-y"
y”_2y’+y:ex

y'+3y"+2y=0
y'+4y=4x
YY" +1=0

2y) =(y-1)y"
y"(x2 + 4)+ 2xy' =1

v =y (7 +y)



10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.
27.
28.

61

yz%lnzx+1nx+2

_[4x7 +1
YV

y:%sin3x—2x+l

=(x—1)e™" +2

= (2x2 —3x)ex —2eF +eF
1-2¢7" + x> +3x% - 2x
=2c0s3x —5sin 3x +4xsin 3x

X

“2¥ 1262 —5gin2x —3cos2x

y =3e
y==3e>" +2e7 —x(2x2 +3)
y=5-2e" +§x2 —x

2
y=-3cosx+5sinx+x+e*

x3

X
=———+2arctgx -5
4 12 4 &

y=5x—-3-Incosx
x+1

y=2ch
Vx| -

y=e' " +e
y=cose” +sine”
y=283x 3% Ly
y= (0,1x2 —0,04x + 2)e2" — 4™

y=e"(3sinx —2(x +1)cos x)

y"+sin> x = 2sin x - cos” x
xy"=y'-lni

x
'+ 4y'+3y=(16x2 —14)ex
" —9x% =24x -3y’
y"=24cos3x -9y
V' +49y =12xe”* —14y"

2y"+3y"=2y+68sin 2x

yﬂ_8x3 :4y
y'+3y'=9x
y'—x=2e" -y

(1 + xz)y"=x3 —2xy'

2

y"-cos” x=1

N2 ”
1+() =y-y
xy"+0,5y'=0,25y
y!!+ye2x :y!
y"+12y=e4x +7y'
y!!+y!_xe2X =6y
y'—4detsinx=2y'-2y
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29, y=sinx-(3+0,5x)—500sx y'+y—cosx=0

1 o : " .
30. y=cos2x+§(s1nx+s1n2x) Y +4y=sinx

3.2.9 3naiiTH NOXiAHY #-TO MOPAAKY

1. y:75x 2. y=1g(5x+1) 3. y=Inx
4. y :i 5 y = Sin2 3x 6 y = e73x
x
—n3x+5 =cos 3x 1
7. y=2 8. Y 9. -—
x
10 y=3¥ 11 y=In(+x) 12. y=cos(5x-3)

13. y=log,(x—4) 14 y=sin2x+1) 15 y=logy(x+3)

2
16 y=cos> 17 y=37 18. =%
2 x+1
19 y=52 20 y=cos’2x 21 ,o1fx
1-x
22 y=log,(x—4) 3 ! 24 =Y
1-x
25 y=cos§ 26 y=lg(2x+7) 27. y=sin§
1—
28 y=1 i 29 y=cos(3x+2) 30. y=1g(x+4)
+x

3.2.10 3naiiTn Hali0libIIe TA HaliMeHIe 3HAa4YeHHs] QyHKLIl Ha
3alaHOMY BiIpi3Ky:

1. y=x5—15x3+1 xe[—4;0]

2. y=§+% xe[1;3]



10.
11.

12.

13.
14.

15.
16.
17.

18.

19.
20.

21.

22.

y=x3 —3x? +1

y=33ﬂ(x—1)2 +Xx

y=3x4 +4x3 +1
(x—2)*
Ry
yzln(x4 —2x? +3)
y=x3 —3x? +1

y=3\/x—2+1

y=x+cos’ x

y=x*-2x?+2
yzln(x2 —2x+2)
x 3

= — 4+ —
7 3 x

y=2sin x + cos 2x
y=\/9—x2

y=sin4 x+cos? x

y=Xx—2arctg x

y=2x> —15x% +36x —18

y=x—In(l+x)

y=2x> —x* —4x-2

63

xe[—l; 4]
xe[—7; 2]
xe[—1;2]
xe[—3;—1]
xe[—2; 1]
xe[—1;3]
xe[—2;1]
xe[—1;4]
xe[—2;1]
xe{o;%}
xe[—1;2]
xe[0;3]
xe[—S,—l]
xe[O;ﬂ]
xe[—3;3]
{-54]
xe[O;\/gJ
xe[1;3]
xe{—%;l}
xe[0;2]



e 2
(5-x)°
24. y=x3+3x2+2

23.

25.  y=(QB-x)e
4

yo—t
Vx? +18

27. y=ctg’x - 2ctgx

28. y=\/100—x2

29. y=sin2x—x

26.

30. y=21gx —1g°x

64

xe[-1;0]
xe[-1;3]
X ;5]
xe[-33]
T ﬂ'}
xe| ——
62
xe[-6:8]
T ﬂ'}
xXe| ———
2’2
xe{o;z}
3

3.2.11 3HaiiTH eKCTPEeMyMH Ta iHTEPBAJIN MOHOTOHHOCTI

ynxuii
ot
1. y=xe *
x? =3x+2
3. y=—"T"
x“+2x+1

5. y=x*-2x?+3

X
7. =—
Y Inx

9. y=(r+Dh7e™

1. y=x"Inx

13, y=(x-1)*(x-2)°

10.

12.

x+2
y= 2
(x—2)
x2 8

=— 4 —
Y 2 2

y=i7 -4

y=(x+1)e*

y=Xi2

2 x
C4x? 41
- X

y=02x% +2x-3)e >

¥



15.

17.

19.

21.
23.

25.

27.
29.

BrHYTOCTI rpadika ¢pyHKmii

11.

13.

_1—x+x2
1+ x+x°
e

y=—"
X

y=x-31-x

1
y = arctgx — Eln(l + xz)

y=2x—3%/x—2

a1
4 2 x
y=x-2Inx

y=Xx—arctg2x

65

16.

18.

20.

22.

24.

26.

28.
30.

10
Y= 5
x(4x” = 9x+6)
1
y=x+—
X
4 x—2
y=x2+J;
y=x%x+2f
e
y=xe 2

y=2x>-Inx

y=x—-In(l+x?)

3.2.12 3HaiiTH TOYKH NepernHy Ta iHTepBaJM OMYKJIOCTI i

y=In(x? +4)

I+ x 2
(i
y=x’Inx

x2
Ty

_x3 +4
x2

10.

12.

14.

X
T
X0 —x
(1)
y=e " (x* +1)
3
y_x2—3
2
I +x+2

y=2x—%ma+x%

_gmf
yx2
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X ex

15. y= =
R 16. y x

17.  y=x+sinx 18 »y=

1

x2+1

19. y=

2 20. y=(x+1DInx
2 2
21. yzefx 22 y= X
’ x—2
8
23. y=x-arctgx 24, y=x—-—r
4
25 y=— 26.  y=x‘e"
x” +1
1 2 x* -1
—— 44 _
27. y=_tax 28.  y=—>
3-x? 3
29. y=2-2 30, y=—2
x+2 x2—4

3.2.13 3naiiTu acumnToTH rpadika 3aganoi GpyHkmii

4
X x—1
1. y= 16. y =
RN YT o
2 2
+5 -

2. y=2 17 y=22H
2x+3 1-4x?
1-x? 4x—x*

3. y= 18. y=

Y 2—x? Y S5x-2
X 5x—x?
Ly= +x 19, y=— =
T Y i 6x+9
5-x° —
5. = al 20. y= :23 al
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2 2
S5x—1 -x" +4x—-4
2—x? 7 —2x*
7. y= 2. y=—7———
4 5-x° 4 x* +2x—15
2x2 -1 2x + x?

L y= 2 y=—7-——
Y 3x* -4 Y x> —2x+1
2x* =7 2x?

9. y= 24, y=
) YT sy
3 2
X 4x
10 = 25. y=
Y x? =1 Y —x’+4x-3
2
x°+2 x—1
11 = 26. y=
x—=3 Y —x?
3 2
X 8+ x
12 = 27. y =
2(x+2) Yo 3xr
2x? (x+1)°
13. y= 28. y=
YT s 16—x°
4x—1 2
14, y=x=16 2, y=—0 "1
(x—2) x"=3x+2
(x—1)° x*—6
15. y= 30 p=———
g (x+1) Y ¥ sxt6

3.2.14 IIpoBecTu MoBHe f0cCTizKeHHs] GyHKILIT Ta MO0y yBaTH
il rpagik

1. a) 4x +1 0) x2
— y=—+Inx

x2 2
2. a) 4x 0) y =e"(x—5)

(x—2)°



10.

11.

12.

13.
14.

15.

16.

68

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

x+1
(x-1°
(x-D?
(x+1)?

x-=2
(x+3)?

x+4
(x+1)?

x+1

69

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)

6)
6)

6)

y=xIn?x

y=x(Inx-3)
y=x?-2Inx

eX
x—2

y=xlnx

y:

y=(x+ 4)e2x

y=In(x? +4x)

1

y =eXx+2

y=x—In(l+x)
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3.2.15 3naiiTn piBHAHHS HOpMaJi B To4li NepeTuHy rpadgika

¢ynxkuii 3 Biccro OY Ta piBHSIHHSI JOTHYHOI B TOYL MepeTHHY rpagika
¢ynxkuii 3 Biccro OX. 3aBganns B3TH i3 1.1 2.2.2

4. (I)YHKIIIT KIJIBKOX 3MIHHUX
4.1 AyauTopHi 3aBI1aHHs

1. 3naiiTn obnacTh BU3HaUeHHA (QYHKIIIi

z=+44-2x+y" 6) z=4Xx+y—1+arccosx

a)
B) Zzhl(xz"‘J’)"‘\/l—y r) z=arcsin y++4y° +2—x
2. 3HaliTH nepIlli YaCTHHHI MOXiAH1 3a7aHol QyHKIII.
a) z=yml#x*+y* —3sin (xy) + 2x
X
6  z=x-2"- tg(—]
y
B) z = aresin(x’y) +3/x* +
3. 3HaliTH YacTWHHI MOXiAHI APYroro MOPSIKY s 3aJaHoi
GyHKIT
1
a) Z:mﬁ 0) z=4x> +5y —x?y-3x+y+7
X +Yy
B z=uxsin’y D z=g(x’yt +3)
m  z=cos(x+5y%) e) Z:x.iﬁ
X

4. 3HaiiTn nudepeHLianyd Mepuoro i Ipyroro mopsaky (QyHKIii

JIBOX 3MIHHHUX
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a) z=3x"+5x-2xy’ —%y3 +%y2

z=x*—xy-3)°
B) z=In(x*+y)

2
r) 2 y© =2xy

zZ=Xx e

5. 3HaifTH MOXiAHI Mepmoro MOpsAAKy A (QyHKHII, mo 3agaHa
HESIBHO.
a) sinz? —e?’* +x%y =0
6) z°3y-x’ycosz+4=0
B)  sin yr=1-x"

r) ) +my+x2=0
6. 3HalTH TOXiJHI IIEPIIOTO MOPSIIKY VIS CKIIaJeHnX (DyHKIIIH.

2 3 2y
a) X =)y ) 3uv 2 u

z= ;. X=e -u-, y=et
XY —Xx
o 1a 2022 2 _\/‘ 2 4.3
6) z=In"(x"+y"),x=3Jt+t",y=4t" -2

B) z:x3y—4xy2+w/xy,y:3\/3x2+4
7. 3HaiiTH PIBHSAHHS JOTHYHOI Ta HOPMAaJ JI0 TIOBEPXHI.

a) z:x2+2y2 B TOUII (l;l;?)
6) 3 +y3 +z + xyz = 6 B TOUMI (1;2;—1)

B) x> +20y°+2z°-28=0 mpu x, =2y, =1

8. 3HaiiTH ekcTpeMyM (QYHKII.
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a) z=x> +3xp? —15x—12y
1 1
0) z:§x3+xy—5y2—9x—3y+l2

9. 3HaiiTi yMOBHUIT eKCTpeMyM (QYHKIIiT
2 2
a) z=x+2ynmpux +y =5
6) z=x"+y npu x+y=2

10. 3naiitm HalOimbIle Ta HallMeHIIe 3Ha4YeHHS (QYHKIIi
z=x*y(4-y—-x) B TPUKYTHHKY,  OOMEKCHOMY  HpPSIMHMH
x=Ly=0x+y=6.

11. 3naiitu HalOimbIle Ta HallMeHIIe 3Ha4YeHHs (yHKIi
2 . . o
z=10+2xy—x" B 3amkHyTiii oOmacti D, sKka 3agaHa HEPIBHICTIO
2
0<y<4-—x-.

4.2 InauBinyanbHi 3aBIaHHS

4.2.1 3naiiTi i HaMaTIOBATH 00J1aCTh BU3HAYeHHS (PyHKITII.

VA 2. z:arcsiny__l
X

1. z=
x? +y?

3. z=qlex—y> +l-x—y> 4 z=/x+1)(y-1)

2 2 1
: +
5. z:mwmf—zl— 6. Z:@_XZ_yﬂ 2

7. z=qxHyi -l 8. Z=h4y2—4x+8)



11.

13.
15.

17.
19.

21.

23.

25.

27.

29.

11.
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S . (x]
=0 5 12z =arcsin| —
4—x" -y y
Z:hl(yz_xz) 14, Z:e\x2+y274
z= arccos(x + 2y) 6. z= m
z:ln(x2+y2—3) 8. 2= l-x—-y
zzln(l—xz—yz) 20. z=qx+Yy ln(yz—xz)
z:ln(2x2—y) 22, z= xz—y2
z:\/l—yz 41— x2 24. Z=1n(\/§—l)

_ Y _ Y
Z_3x+2—x+y 26. z=4x+ —2x—5y
z:\/x+y+\/x—y 28. Z:h1(9—x2—y2)
- /x—\/; 30. z:arccos(x+3y)
4.2.2 3HaiiTH YacTHHHI MoxXigHi %i %

ox Oy
z:ln(y2+2xy+x2—2) 2. z:tg(x3—2yx+3)
z:cos(2x+3y—x2y3) 4. z=siny2-x—y*
6.

z=4/X’y +5x -3y

z:ln(x+\/x2 +y2)

z:ctg\/xyi3

@

z :111(3x2 —y2 +4x)

z = 2)’+xy275x 0. -= arccos(x —yr- 1)

z:ln(\/g—x) 12. z:tg(y3—2x+5)
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= x2+y2+3xy

z=e

Xy

z =

z=sin > cos¥
y x
X+
2T 2 2
x“—=y +3
z :xy+1n(x4 —y3)
7(xy+3x2 —4y3)
z=e
z= arctg(3x2 —yi+ 2xy)
2
+
z:ctg(x 5 y]
y
3.2
-2
z="= yz 3x
yx-+y
noxigHi 2-ro MOPAIKY

z:sin(2x+y2)

2 3
z=e 7Y
z:cos(x2 —y2)+ x?

z:sin(x+3y)—y2

| x
13. z= arcsm(— + 2] 14.
y
3
15. zz(iJ 16.
Yy
3
17. z=arctg oA 18.
X
19. z= C’Z‘gl2 20.
X
21. Zzln(y2 _ye* +x) 22,
23, z:cos(x3y2 —yx+2y)
24.
25 ¢ :h1(3xy—4+x2) 26.
. 4
27 z=sin3/yx ’8
2
29. z=cos\x
o?)
4.2.3 3HaiTn YACTHHHI
0%z 0%z 0%z
; ; oynkuii z = f(x,
o iy o f(x)
1. z=(sinx + cos x)e?” 2.
3. z= cos(x3 - 2xy) 4.
5. z= ln(3x2 —yz) 6.
7. z=e" W 8.
9. z=sin[c’y)+y’ 10.

z= arctg(2x - y)
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11, z=mn(2xy-3) 12. Z:cos(xyz)+x3
13. z:ln(3x2 +2y2) 14, z=arctg(3x+2y)
15. z=sin(2x+5y2) 16. Z:ezxz—Sy
17. z=cos (3x2 —4y3) 18. z:arctg(x+\/ﬁ
19 z=inly-y?) 20, z=e'
21. z=cos(x —y3) n z=e
23 z=ln(x+e7y) 24. z:ln(y2 +2x)
25. z=y~\/% 26. ZZ)CQ%
27. z= arctgl 28. z=x"

x
2. =l -)7) 0. z=e

4.2.4 3uaiitn s pyukuii z = f (x, y) noBHMIT qudepennian
dzid’z

1. z=x*-3x’+5y* 2. z=-3x" +2x%y* —2y?
3. z:%x3+5x2y—4y3 4. z:%)c“—Sxy4—3y3
5. z=05x" +6xy* =3y 6. z:%x5 +4x7y? —2y°
7. z=15x -Tx y? -4y’ 8. z=3x-5x"y? —%y3
9. z=3x? +3x%y’ —4y° 10. z=x"—x*y+y’

11. 12.

z=2x" -3x*y* +y? z=x*-2x%y’ +2y

1 1
13. Z=—§x3+2x3y3 —Zy4 14. z=-3x*+5x*y-7y°

15, 7 =342 +2x —8xy? +8y°

z=2x" =3x*y+5y-2y?



17.
19.

21.
23.

25.
27.

29.

76

z=-3x*+3x%y’ +2y* =3y

z=3x" +x-8x%y’ +2)°

z :—%xs +x? —4x3y2 -3y 22

z=5x> —6x7y* =7y*

z:—%x4 —T7xy? —2y" 26.

z=-2x"=5x*y’ =3y’ +2y

z=-3x" +2x* —4x’y* +3y° 30.

18.
20.

24.

28.

z=x> —8xy° +2y’
z=5x" +2x%y° —4y°
z=—x*-8xp° +3)°
z==5x* +9x?y* +10y?

5

z=5x" —x+8x’y* =57

z=2x> +3x% —4x’y* +2y

z:—%x5 —x> +2x7y% -3

0z 0z _ dy

4.2.5 3HaiiTH YacCTUHHI MOXiAHI a) a—,—, 0)— d¢yHKuii, axa

3aJJaHa HEABHO.

1.

—_— —
— O

A e A

xsin y+ ycosz+zsinx=1 6)
sin(z®) —xyz=0 6)
e’ —x’yz=1 6)
In(x+z)—xyz> =0 0)
z? +y-arctg(x+z)—\/;=3 0)
3xz? —x’ysinz+4=0 0)
3yzZ —x*sinz+ yx=0 0)
arcsin(xyz) —3xZ +sin y=0 0)

cos(x? —zz)—3zy+x3 =0 0)
ysinz +x%y?z? =1 6)
XCOSy— yCosz+zCosx=2 g)

X Oy dx

X’y-y’x=4
xy—Iny=3
arctg(x+y)=y
xly=¢e’

ye' +e’ =0
y=1+y"
y=x+Iny
arctg(xy)+\/; =1
X2V +y=2

In(3x* =2y*)=1-y
xzy—ln(x+y+2):0



12.

13.
14.

15.

16.
17.
18.

19.
20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

4
z'—e™ =0

e’? —xy’z=1
1n(2y—z): x’y?z?

22y +x arctg(y+22): 2

2x%z% —xysinz—2=0

3xz? —y?sinz+xy=0

arctg(xyz) —3yz? +cosx=0
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sin(y2 —zz)—3xz+y3 =0

xcosz+x%yz’ =3

arcsin(x + z)+ yz° =1

arctg(x - z) +2xyz? =2

xle 7 +xyz° =4
cos(zz):xyzz3
27 =x%yz?

3x?z—xy?cosz=1

Sin(x— 22)—3x22 +2y% =0
yzz—ln(x+zz)+ xyz=0

arccos(xyz)+2x%z* =sin y

3x?z% +xy/ysinz=3

xlny=y+3
arcsin(x +2y)=y

xzy

:y2
xer =y? -1

e

cosy=1-y*
yr=x+Iny
arcsinxy+\/;:2

In(x —y)=e”
sin(x — y)=2"
xy—tgy=2
arctg(xy):x+ y
xV=2+y"
In(x + y)=3"
82x+y :yx

xe’ =tgy

siny=x-¢e”



z
4.2.6 3HaiiTn noxigHi ckaaneHuxX PpyHKin: a) —,
u

6)

2
z=e* 7%,
z =arctg —,
Yy
z:x3y+4y2,

2
—2x+2
7=V T2t xy,

[ x
z = Sm{y_ZJ,
z= cos(x2 + y3),

2
z=xe?,
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xX=u-igv,
x =sin 3¢,
y= x2+1
x=u’-lnv,
x =41 +1,
y=i
zZ=u-v,
len(t2 —1)
y=x>+2
x=u’-v,
X = cos3t,
y=1g’x

u’
x=—),

v

%;6)%;

ov = dt
y=v-cosu
y=2¢
y:uv3
y=02-1)
y=v-cosu
y=ii
yzu—v3
y=1g2t
y=v/u’
y=t'—4



10.

3.3
z=XxXYy +—2,
Y
z:ln(esy—ele
3[..2 2

z=x",
z=x,
z:sin[x%],
z= 3x—y3,
z= cos(x2 + 3yl
z= cos(x3 —xyz)
z:tgz(x+\/;)
Z:y3 ef3x
z:yei
Z:x2+y2’
X —y2
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y =cos3x
u
xX=—,
v
x:tz—l,
y:{/;+2x

2
x=u"-3vu;

x=e"',
y=3 x?+4
x=u’-v,
x=2In(t+1)

2
y:e3x
x=u-e’,
x=3t+2

2
yzln(x +3)
x=e 4y,
x = cos’ ¢,
y = cos? x

y=v+u’,
y=t +2t
y=Av—u’
y=e St
y=v—2u’
yzln(t2 +2)

y
y:3t—1
u
y=e’
y =sin 2t



11.

12.

13.

14.

15

16.
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Z:xzhly, x:3 u.v,
z=x3y—4x/;, x:t3+2t,
z:tg(xy+y2) y =cos4x
Z:tgz(xz_yzl X =cos\v-u-,
z = arccos| — |, x =sin 3¢,
y
z-arctg;, y=3x2+4
z:cosz(yle x=e"-v,
x? 3
z= -1—
y3+2 x=1-2¢ .
z = arctgx* + y* y= e
v = -
z:(xzy—y3+x3), X=u-v-2,
2= x=1-e,
y
Z:sin3(xy2l y=3\/;
Z—al’cl‘g[l} y:u e 1)
X

2 2
z=x"cosy—y~sinx, x=e"",

2

y :u3v—uv3

y=v -u+u3

y:3+t2
y=vi
y:€2t+l
x:3uV

y:{/;+t

y:uzv—3u



17.

18.

19.

20.

6)

X+
z = y,
X=y
[ x?
z = arcsm| — |,
y
3
Z =Clg\xy,
Z = arcsin /xy,
_X_y
y ox

z

.J?
z=sin_[—,
y

:e—/x2+y2
[.2
Z=+x"+y+3,

z= arccos(x - yzi

x4
v

z= arctg(—

[ ox
z = arcsin| — |,

9

y
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X = arctg?2t,

y=x*+3x?

x=uv-"3u’,

X = cos3t,
y = sin x°

_Inu
x—v—z,
x:t3,
y:x\/x3
len(u2 —vzl
x=Int,
y:tgx3
x=u—v3,
x =1g2t,

2

y=e'

y=Yuv

y =sin 2t

W
y:u_z
y=2t*+1
y=v .’
y=r

u
y=-

v
y =cos2t



21.

22.

23.

24,

25.

26.

27
. [h2
z=sin+/3x* — )7,

z= tg(x3 +y2,)

z= arccosl,

2x
z= ln(xy — \/El
z= arctg(y3 —\/;)

z zln(e3x +2yl

3
2
z=e"" +x°,

z :111(9—x2 —yz),
z= arctg(xy),

2
Y
z=1g — |

82

x=In%¢
y=x>+4x-5
x=3u -2,
X =sin 2¢,
3
y=e'
=u’.v,
x:t4,

y=4-1
y:v4.u3
y==

y =vcosu



27.

28.

29.

30.

z= arcsin(xzy)

z:lnsin(xy),
z=y",
2 2
z = YTy ,
z=x%e’,
. x+
z = arcsin 4
X
Z:yZex,
z=e %Y,
(2x]
z = arccos| — |,
y
zZ = arctg Y ,
X

z:sin(x2 +y3l

X
z= ,
y—x
3
__JY
z=— ,
X" +y

}

&3

y=1tg-x
x=u’ —vz,
x=In?¢,
y=cos2(3x)

X = u+\/;,

x = cos’ ¢,

y=x>—4x* +1

x=Inu+v?,
= 1

2 +1
szZex
x=e"-v,
x=2+1,
y:m(x2—4x)

y=3

y=u+v

y=Int

y=sin’¢
3
y=v-u
_1
a
y:vz.u3
y=t*—t
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4.2.7 3uaiiTH piBHAHHA AOTUYHOI IUIOIMHU Ta HOpPMAaJi 110
NoBepxHi B 3aaHiil Toumi.

1. a) z:x2+y2; xo=0; y,=1,

6) x*+y* -z -1=0; xo=1; y,=2.

2. a) z:2x2—y2; xo=1; y,=0,
6) x> =2y*+z°-6=0; x,=2; y,=1.

3. a) z:x2+3y2; xo=0; y,=1,
6) 3x?+y?-z2-3=0; xo=1; y,=2.

4. a) z:4x2—y2; xo=1; y,=0,
6) x*—4y*+z2-4=0; x,=2; y,=1.

5. a) z:x2+5y2; xo=0; y,=1,
6) Sx*+y?—-z2-5=0; xo=1; y,=2.

6. a) z:6x2—y2; xo=1; y,=0,
6) x*—6y"+2>-2=0; x,=2; y,=1.

7. a) z:x2+7y2; xo=0; y,=1,
6) Tx*+y*—z"-7=0; x,=1; y,=

8. a) z:8x2—y2; xo=1; y,=0,
6) x*—8y>+z°-5=0; x,=2; y,=1.

9. a) z:x2+9y2; xo=0; y,=1,



10.

11.

12.

13.

14.

15.

16.

17.

18.

&5

Ox® +y>—22-9=0; x,=1; y,=2.

2 2. .
z=10x"-y"; x,=1;

x?=10y? +2z2-10=0;

2 2, .
z=x"+11y°; x,=0;
1x? +y? =22 -11=0;

2 2. .
z=12x"-y"; x,=1;

x?—12y* +2z2-8=0;

2 2. .
z=x"+13y"; x,=0;
13x% + y? =22 —13=0;

2 2. .
z=14x"-y"; x,=1;

x?—14y* +z22 +6=0;

2 2. .
z=x"+15y"; x,=0;
15x% +y? =22 -15=0;

2 2, .
z=16x"-y"; x,=1;

x?=16y* +z2+3=0;

2 2. .
z=x"+17y"; x,=0;
17x% +y* =22 =17=0;

z:18x2—y2; xo=1;

Yo =0,

Xy =2;

yo =1.

Vo =2.



19.

20.

21.

22.

23.

24.

25.

26.

27.
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x*—18y* +z°+5=0; x,=2; y,=1.

2 2., .
z=x"+19y"; x,=0; y,=1,
19x% +y2 =27 =19=0; x,=1; y,=

z=20x>-y*; x,=1; y,=0,
x*=20y*+z2°+7=0; x,=2; y,=1.

z:x2+21y2; xo=0; y,=1,

20x* +y? —2z2=21=0; x,=1; y,=

z:22x2—y2; xo=1; y,=0,
x* =22y +2°42=0; x,=2; y,=1.

z=x2+23y2; xg=0; yo=1,
23x2 +y* =22 -23=0; x,=1; y,=2.

z:24x2—y2; xo=1; y,=0,
x*=24y* +2°+4=0; x,=2; y,=1.

z=x"+25y%; x,=0; y,=1,
25x*+y* =22 -25=0; x,=1; y,=2.

z=26x"-y*; x,=1; y,=0,
x*-26y*+2z°-3=0; x,=2; y,=1.

z=x"+27y%; x,=0; y,=1,



87
6) 27x°+y>—2z2-27=0; x,=1; y,=2.

28. a) z=28x>—y?; xo=1; y,=0,
6) x2—28y? +z*-1=0; Xo=2; y,=1.

29. a) z:x2+29y2; xo=0; y,=1,
6) 29x>+y°—2z2-29=0; x,=1; y,=2.

30. a) z:30x2—y2; xo=1; y,=0,
6) x> =30y +z+1=0; Xg=2; yo=

4.2.8 3naiiTn exctpemymu QyHKIil

z=x>+8y° —6xy+5

2. z=x+y* —6xy-39x+18y
3. z=2x>+2y° —6xy+20

4. z=3x" —xp? +y?

5. z:%x3+%y2—2xy—l3x+4y
6. z==3x> -3y’ +9xy +5

7. z:x3+y3—15xy

8. z=xy(6-x-y)

9. z=6xy—x> —8y° +15

100 z=3x2 - ¥ +3y? + 6y

1. z:2x3+4x2+y2—2xy

12.

z=x"+y* +6xy



13.

14.

15.
16.

17.

18.
19.
20.
21.

22.

23.
24.
25.

26.

27.
28.

29.
30.
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1 3 2 2 2
z=—x" —xy  +—x"+
6 2% 4 y

z:%x2 +%y3 —2xy+4x—-13y

z=x> +3xy? —30x—18y
z=3x"+3y° —9xy +10

1
z=y° +§x2 +2y% —xy
z=x*—x’y+3y°
z=8x" —6xy+y° +10
z=x> 4y’ —6xy+18x -39y +1

z=x?—x’y+5y°
1
z:6xy—5x2 — xp?

z=Tx" —xp* + y?
z=3x? +3y? +6x—y°

z=x2+2y° +4y? —2xy
z:x2y+ly3 + 6xy

3
z=x" —%y3 —x?y+5y?
z=3x" —xp? +y?
z:gx3 —5x% +xy—y?

z=x>+y° =3xy
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4.2.9 3naliTn Haii6inbIIe Ta HaliMeHINe 3HaYeHHS (QYHKIII

z=|a|x2+|b|y2+2ax+2by+k B obJacri D,, ne

D :x=0,y=0,x+y=3; D,:x=0,y=0,x+y=-3;
D, ,:x=0,y=0,x-y=-3; D ,:x=0,y=0,x-y=3.
X a [ b | k| ™ [ a ] b | &
BapiaHTa BapiaHTa

1 -1 -1 1 16 -4 4 -2
2 1 -1 -1 17 -5 -5 1
3 1 1 2 18 5 -5 -1
4 -1 1 -2 19 5 5 2
5 -2 -2 1 20 -5 5 -2
6 2 -2 -1 21 -6 -6 1
7 2 2 2 22 6 -6 -1
8 -2 2 -2 23 6 6 2
9 -3 -3 1 24 -6 6 -2
10 3 -3 -1 25 -7 -7 1
11 3 3 2 26 7 -7 -1
12 -3 3 -1 27 7 7 2
13 -4 -4 1 28 -7 7 -2
14 4 -4 -1 29 -8 -8 1
15 4 4 2 30 8 -8 -1
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