NHINBUAYAJBHBIE TUITIOBBIE 3A/IAHUSA
O JMCHHUILVIMHE
«MATEMATHYECKHNHU AHAJIN3»

1. Haiimu oonacms onpedenenus (hynkuuu.

1.1 y=+9-x?

X
1.4 v=In| —
d (x—sj

1.7 y=x—-3++/5—x

1.10 y =arccos(2x +3)

X

VX2 =3x+2
1.16 y=+/x* +6x—16

113 y=

1.2 y=Jx-5++2-x
1.5 y=arcsin(2x—1)
18 y=+/x*—2x-3
111 y=+16—x2

114 y= 2|n(ij
X+1

1.17 y=vJx—3+/4—x

1

VX2 —4x-5
1.6 y=vx*—4

19 y= |n(x—_5j
X

X—2

X+2

13 y=

112 y=

1.15 y :arcsin(g_ ZXJ
4
1

Jx?—5X+6

1.18 y=

1.19 yzln(x—fj 1.20 y:arccos(l_fx) 1.21 y:«/x2—25
X_
1 X+6
1.22 y=x—4+6-x 123 y= 1.24 yzln(—j
Vx* —9x+14 X
. (x—3 1-x
1.25 y=arcsin| — 126 y= 1.27 y=+x +1g(2x—3
y ( 5 j y ox y 9( )

X

X2 —7x+10

128 y=

1.29 yzln(x—_zj
X+4

2. BbIYMCJIUTH Npeaesibl PAllHOHAIbHBIX BbIPAKEHUH:

2 2 3 2
. 3X“+5x+1 . 2X“+5x+3 . 2x° +4 . 3Xx“-10x+3
219) [m === 0 lim S 229 |im—5—— OlmTy
X— X< +4 x—>-1 Xc —4x-5 X—=0 XV +2x+1 x—>3 X< —2X-3

2 2 2
. X(x+D(x+2) . X +6x-16 . XZ+6X+5 . X5 -=3x+2
2339 Iim=—3 — 0lm-5 . 243 lm~—>% — ®lm_5
X—o  2XxY +5 x—>2 3X< —=5x—-2 x—o  3Xc +7 x—>1 3X< +4x -7

4 2 3 2
. XT+3x+1 . 2Xc-bx-3 . X7 -=-3x+6 3xc —4x+1
252) im0 — O lm Sy —— 263 |m 5y - Olm—y
x—wo 33X +5 x—>3 X< —5X+6 X—=0 X< +7x -1 x—1 2X< +5x -7

2 2 2 2
. 33X +6x+3 . 2X°=-13x-7 ) X +4x+5 . 2X° =11x+5
27 Im—=— 9Olim—>—— 283)Ilm_——5—— Olm 55—
X—0  2X° +7 X—7 X< —-9x+14 X—0 3XS +TX+ 2 x—5 X< —7x+10

2 2 3 2
. 1-2x . 2X©-9x-18 . 4x —5x X< —9x+18
2.92) fim — 0 lim~—— 2108 |im-—% — ®lim-—5——
Xx—w0 3X“< +5x+1 x>6 X< —T7TX+6 X—=00 2X< +3X+3 x—6 3X< —=17Xx—6

130 y= arccos(XTjL?’j



2 2 _ _oy2 2 _
211) im 22 6) fim 22 212a) im F0E 6 him

X—>00 X—5X2 -1 Xx—>-3 3 X—>00 X3 —Bx X—>4 X2 —3x-4
2 2 2 2
. 4X“ + X ) Xc+X-6 . 2X° =2X+5 . 2X“+3x-5
233 m-——— 9lm-—7——— 2143 |lm———F— 0lm a3
X—0 3X5 +7x—1 x>2 2X% —6X+4 X—o  3X+ X X1 X
2 2 2 2
. 2XS+3x+2 . 2X“—-4x-6 ) 5x —3x ) 2Xc -3x-2
2152) im =2 0) [Im——%—  216a) m 5 —— 0 lim —5———
X—>o0 X x>3 BX—X% -6 X—0 X< +4X+3 x>2 — X% +5Xx—6
2 2 3 2
. b5xc+6x-1 . 2Xc-x-1 X —X . 2X“+3x-5
217a) m 2= O my—— 2183 fm— —— 0 lm oy ——
X—©  3X—2X x>l X5 —3X+2 X—0 X< +3X + 2 x>l X< —4X+3
3 2 2 2 2
. 4x° +5x . 2Xc—-4x-6 . 4x 45X ) XS —X—-2
2193) m —5—— 0 Im=—5— 2203) m 5 —— 0 lim———y —
X—o 2X“< 4+ x° +30 x=3 IX—X< =12 Xx—w0 X¥ —3x +1 x=2 IX—=3X“ =2
. x2+2x+6 . x3+3x2+2x . 3x3+x2—2 . 2x2—x—1
2.21 a) |im 2 - 0) I|m 2 2.22a) I|m 3 - 0) I|m A
x—0 3X< +7x -1 X>-2 X% —-x-6 Xx—0 4X° +5x +1 x>l 3xC —x—-2
2 2 2 2
. 1+ x-2X . X< +3x—-28 . X< +X+5 . X< —-5x-14
29 lim-—%—— ®lim——— 243|lm5—— - 0lm 53—
X—o 5x< —8x -4 X—>4  x“ —4x X0 x° _3x“ +2 X—>7 2x< —-9x—-35
2 2 4 2
.  2+5x-3x . 2X< +5x-3 . X +5 . A4X“+x-5
2259 Im——— O lim—5——— 2263 |m 53— - ®Olim5——
X—>o X< +4x+1 Xx—>-33x“ +10x+3 X0 x° 4 4x“ +3 X211 x< —-2x-1
4 2 2 2 2
. X —3X+2 . 2X< =11x+5 4x —TX . 2X< —-9x-18
227 lm 7 Olm—>——— 228alm,:— - Olm—H
X—0 5X7 +3x+2 Xx—5 x4 —7x+10 X—o0 3X” — X+ Xx>6 X< —-7Xx+6
2 2 4 2 2
. XS —=3x+2 . 2X5 =3x-2 . X" +10x< -3 . XS —7X+6
298 Im-—5——— 9Olim—S—— 230a)lim——<=—F—0Ilm_—5——
X—0 6X“ +4X+9 X—=2 X< +6x—-16 X— 2xY —Bx™ 4+ 3x Xx—=1 2x“ +5x -7

3. BbIYHCIUTH Npe/eibl HPPANMOHAIBHBIX AJIre0panyecKuX BbIPaKeHHIi:

31 fm —X"" 32 fm X3 33 | Vax - x
|)!T7 V2x+11 -5 I!Lrl J4x-3 -3 Ix»4 x2 -16
. J9-x-3 . x2 _ 4 . 2x-10
3.4 [ Y2 -X =3 35 [m =4 3.6 fim 2X=10
I!EQ) x2+x I!T2V6X+4 —4 I!r_gx/_x -5
S IM T e CM o1 -3 CIM T 6
310 fim 2 311 X 3.12 |i J_ X
!(I[>r—]1\/X+2 -1 I)!rl?) \/1+ 2x -1 I_)z -2
- 2 J5+x-3
313 [im X3 314 2X 3.15 fim Y2 +X -3
Im s -3 U ae— Im = 16
2
3.16 [im \/9+X3—v9—x 3.17 fjm =31 3.18 [fjm =X =vitX
x—0 X—2 x2 -4 X—0 X
2 2
; -1 V -3 . 2-VYx“+4
3.19 fim ———* 3.20 i 3.21 £oVX *8
Im s s I ex |XI_I‘Q) 3x*



3.22 lim

X—9

3.25 lim

x—0

3.28 lim

X—3

N2X+7 -5

3—-x

X
NX+2-=-2
NAX—-3-3

x? -9

2-Ix
VJox+1-5
\/4x+1 3

-8

- Ji

3.23 lim

x—0

3.26 lim

X—2

3.29 [im

x—>2

. 3x
3.24
Ix'ﬂ?) V10 + X —~+/10 - X
327 lim Va+3x —\/4-3x
x—0 /X
2
. 3X
3.30
Ix'ch') V1-x2 —\14 X2

4. BbIYMCJIHUTBH Mpe/iesbl BHIPAKEHNH, COAEPKAIMX TPUTOHOMETPUYECKHE U 00paTHbIEe
TPUTOHOMeTPUYecKHe (PYHKIMHU:

sin2x +sin4x

4.1 |
I)!r_t(]) 3x
in 2x
4.4 | arcsin
M ~gsx

4.7 limsin3x-ctg7x

x—0

4.10 |i

x—0

413 |i

x—0

4.16 |im

x—0

419 |i

x—0

422 |

x—0

4.25 |j

x—0

4.28 |im

x—0

X-arctg4x
COS 2X —COS 4X

tg2x-sin x
1-cos2x

COSX—COS2 X

3xsin x

1-cos4x

1-cos 2x

COS 2X — COS X
1-cosx

XSin X

m arctg *2x

CcoS4x — 0032 4x

2XSsin 6X

sin5x —sin 3x

4.2 lim o

x—0

4.5 Jim x-ctg8x

x—0
2
; 5x
4.8 —
'ﬂl 1-cos4x
411 [fjm 22
x>0 Xsinx
. 1—cosbXx
4.14 - -
I)!r_g 1-cos8x

4.17 |im tg2x-ctg5x

x—0

. COS4x—cos2x
4.20 lim Xsin 2x
x—0

2

4.23 lim 1-cos“ x
x—>0 X -arctg2x

1-cos2x+1g 2x

4.26 |im

X0 Xsin x

4.29 |imsin7x-ctg5x
x—0

sSin 6x + sin 3x
tg2x
1-cos4x
t926x
. 1-cos6x
4.9 'ﬂ}, X - sin 4x

. X-sinx
4.12 lim >
x—0 1g “5X

4.3 lim

x—0

4.6 [im

x—0

ﬂn32x
5x3
3

418 [ipy COSX—C0S” X
ler;rl sin 2x

4.15 |im

x—0

1—00523x

421 lim X 192X

x—0

4.24 lim xtg 3x
x—>0 1—cos6x

tgx —sin x

427 fim =5

Xx—=0 X< sinx

4.30 lim 2X+4
X9 garcsm(x+2)

5. BbIUuCINTD npeaecibl CTCIMNCHHO-MMOKA3aTCJIbHbIX Bblpa)KeHHﬁ:

5.1

5.4

5.7

1

1 Yox
>:2 '}L‘A(mj
X-5
5.5
im ()
2x +3)"*
5.8 i
IX'LQ(ZX—J

3.3 lim

X—>00

(3)( i 2)2X+3
3x-1

X—»00



3x-1 X
5.10 |i
IX'LQ (BX + 2)

513 lim Tj

x—0

5.16 [i
im| 5

X—4
511 fim (BX + 2)

X—>00 3X+7

5.29 |jm (3x-5)

X—2

2x2

5.12 lim 2-x)""

x—1

6x +1)"
5.15 |i
IX'LQ (GX - 2)

2+X

5.18 jm (@-3x)
x—0

2

5.21 [im (3x-8)* "

X—3

x—1 X+1

X—>0

X+1 5X-2
5.27 [im (_j

X—oo\ X

S5X
. Xx+10
50 lim ¢

6. BoIYMCIUTH Mpe/ieibl Bblpa)KeHI/Iﬁ, coaeprkamux pakropuabl:

5.19 |j
Im|{ s, 6
e
5.22 ||m(2x 3)*?
X
5.25 |im (3x-2)* "
X—1
2x +1 )
5.28 |j
IX'LQ(ZHJ
1 fim (n+D)kn!
=M+ 2):
. 2-(n+1)!
6.4 lim n+1)

6 ; n+(n+1)!
M 5030

6.10 lim

(n+D)H(n+2)!

(n+2)!
6.13
M >

2(n+2)*(n+1)!

6.16 |im

N—o0 n2~(n+2)!
(2n+1)!-n!

6.19 [im

n_m n-(n+1)+2n-1)!

2 lim (n+2DkHn!
,Loo (n+1)t-n!

. (n=)kn!
6.5 ~ 7 -
LILQ 2-n!

68 im gt
o1 f 20

nN—0

(n+2)-(n-D!

6.14 |lim

now 2(n+1)-n!
(n+1)H(2n)!

6.17 lim

n—>oo 2n+1)kn!
(n+3)1-n?

0 lim

s (N+1)% - (N +2)!

. n+2-(n=-1)!
6.3 _—
| ey
n'(n+3)
!]I_I'J;lo 2(n+1)-n!
] 2n!
09 lim s —D;
3(n+1)!
now  (N+3)!
5(n+3)!
6.15 [im (( 4))|
n—>oo :
(n+3)*-(n+2)!
018 !ﬂ;'o 4n? - (n+3)!
6.21 lim (n+D!1+(n+2)!

N—>00 (n+3)!

6.12 lim




6.22 lim (n+2)I—(n+1)!

Nn—00 (n + 2)'

6.25 JL@iQL
Ll_rﬂo 4(n+1)°*-

. n*-(3n)!
028 [IM ‘31, 3,

3n-(n+2)!

M 7 -+

; 2. (2n)!
0.26 L'ﬂcl (2n+2)!

(3n+3)!

6.29 [im

n—»m>n -(Bn+1)!

4 lim n®-(n+2)!
nl—)oo(n+1) -(n+1)!
3n-(2n)!
. (2n+2)!
030 M (- 2y

7. HaiiTu o06s1acTh onpeaejieHusi U TOUYKH pPa3pbiBa (PYHKIUU Y= f(x), HCCIAEA0BATH MX

xapakrep.

3
7.1y:x+4

2

2

74 y=2X
X

2_
79 :x ﬁfl
X_
12x
75 y=
y x* -9
2_
78 _X 42+1
X_
111 y=—; 4
X°+2Xx-3
714 y= 2
J1—x
1 1
1717 y=—-—-=
y Xx-1 X
7.20 y= 8x
—x?
723 y= 22
X< +2X
3
X
7.26 y=
X3 +1
3
129y—- 5 —4
X

2
73 y=
y X% + 2X
2
76 _X —-3x+3
x-1
X
79 y=
y @+ x)
3/3
719 y:Vx-+2
X
2
715 y=—2
(x=1)
2
718 4x° +9
4x +8
ex+3
721 y=
y X+3
2
7.24 6x+3
X—3
3
X
127 y=
x4—1
2
7.30 y=(1+1J
X

8. HaiiTu obJsiacTh onpeaeeHusi 1 TOUYKH pa3pbiBa QyHKIUM y= f(X), HCCIEA0OBATH UX

xapakrep. [loctpours rpaguk GpyHKkumm y= f(x).

X
8.1 y:{ e, x<0

3x+2, x>0

2 x<-1

8.2 y={2-2x -1<x<1

In x x>1

4 x<0

8.3 y={\16-x*> 0<x<4

Y(x-4) x>4



<1 x<0 X+ 2 X<-2
8.4 y:{l/;( X= 8.5 y=11- X 0<xs<l 8.6 y=) 2-x —2<x<0
X“ x>1 2
x>1 X +2 x>0
3 x<0 2 2X x<0
(x+1)
8.7 y=4v9-x> 0<x<3 8.8 y{ 1 :ig 8.9 y_{x2+l 0<x<1
/(x-3) x>3 x-1 x>1
X <0 x2+1  x<0 w<l
8.10 y= - 8.11 y={1-x 0<x<2 8.12 y=
2x-1 x>0 1/x x=1
X>2
1 arctgx x<0
8.13 y=lx;1 *=° 8.14 y- { Ux x<1 8.15 y - - 05xs3
Xx=0 x>1
X X>3
x% +1 x<0 x<1 x<0
8.16 y={cosx 0<x<z/2 817 y={1x 1<x<3 8.18 y={sinx 0<x<2z
T-X  X>7x/2 X>3 X>2r
4 x<0 X2 x<0
8.19 _{ _2 820 y={ 2 x=0 8.21 y={x 0<x<2
x2-2 x>0 X>2
x<0 1/x  x<0 " 0
8.22 y = \/1 X2 0<x<1823y-lx 0<x<2 824y {J/(;:) e
]/(x ) x>1 3 X>2 B
X <0 x2 -4  x<-1 Ux x<1
8.25y=<v4-x> 0<x<2 8.26 y={ 3x -1<x<3 8.27 y=
Inx X>1
1Y(x-2) x>2 5 x>3
Yx  x<0 ~(x+1)  x<-1 x° x<0
8.28 y={-x 0<x<1l 829 y={+J1-x> -1<x<0 8.30y={ /x 0<x<1
x? x>1 1 x>0 Y(x-1) x>1

9. Haiimu npou3eoonsle )yHKyuil, 3a0aHHbIX A6HO, UCNOJI3YA RPOCHElluIUE NPAGUIA.

2 2 3 3 X2_X+1
9.1a) y=3X +—3—J§ o) y= > 9.2a) y=2X +%/§—In3 o) y=—"-—
X 4+ X x-1
. 4 4x?
9.3 =2x* +3x* —sin2 6) y = 9.4 =x*-——+32 o) V=
a) y J ) Y=o a) y Nrg 2 ey T
2_
9.5a)y=ﬂ—x3—20052 o) Y= 12X2 9.6a)y:i2—3X2—6€2 6)y:m
X 9 + X X x—-1
—x3

9.7 a) y =4x" +3x* -In3 6)y_

9.82) y=3x"—3x* +sin4 6)y_w

x—4



9.9 a) y=2x4+i5—«/§
X

9.11 a) y=2x3—i+3

N
2

9.13 a) y=2x5+%—

0 6)y_x2+6
3x* -7
2x+1
x° +1
4x* -3
4A%* +9
4x+8
2x* -6
X—2
2 —x?
X2 —4
21—x2
7x+9
x> —11
4x -3
2x* -9
x> —1
3x -10
4x* -1

6) y=

9.15 a) y:i2—2x4+c053 6) Y=
X

9.17 a) y=6x3+§/x_4—ln5 o) y=

9.19 a) y:2x6+%—£ 6) Y=
X

9.21a) y=2x° ——+\/§ 6)y—

N

9.23 a) y:4x5+%—5/§ 6) Y=
X

9.25 a) y:%—3x8+c032 0) y=

9.27 a) Y =6X" +\/_ In3 6) y=

9.29 a) y:6x5+i8—ﬁ 6) y=
X

2

9.10 2)y =3x% +4Yx2 —In9 6) y=
3x+4
3_
0.12a) y=2x* +¥x +In4 6)y=4X2 3x
4x° -1
. 2
9.14a)y=6x3—i+§/2 6)y:17 X
NN 4x -5
3 A x® —4x
9.162) Yy=—+3Jx—-3e* 6 y=
B Y=+ 3x V=37,
2_
9.18 a) y=3x4—€/x_5+sin6 o) Y= XZ 3
33X -2
9.20a) y = 4x° + 24x¢ —In3 5) y_X _35)2(
X
9.22 a) — 2+ +In2 & _Xx2+16
. y_ )y_g 2—8
9.24 a) y = 3x° ——+\/§ 6) y M
e X2 —2
4 5 — 46 ’
9.26 =—+5yX" —4e o) y=
a) y NG )Y 1_27
2
9.28a)y=5x6—{‘/x_5+sin3 6)y:X+2X
2X+1
2
930a) y=2x°+24x°* 6 &) y= -
X —

10. Haitmu npou3eoonuvie pyHKyuil, 3a0aHHBIX A6HO, UCNONb3YA NPABUILO HAXOHCOCHUS

nPOU3800HOIL CIOHCHOU PYHKUUU '

3 -
10.1a)y=§’/X2+4x+56)y:i@t—g—ﬂi 10.2a) y=(2x-1)-e ¥ 6)y:—'a—rgﬂigi
In(6x —1) In(5x —1)
2 3
- X 4 5 cos” 4x
10.3 =———  0) y=cCtg3x-cos /x 104 =X"-416-4X 0) y=———
a) y \/m )y g a) y )y sindx +1
2X + 3 . ) X413
10.5a) y = 6) y=(cosdx+2)sin3x 10.6a) y=x“-In(3x+1) 6) y=——
)y Vax it ) y=( ) )y ( ) 6) y B sl
3 -3x2
10.7a) y=(2x +1)’arctgdx ) y=|C(055—4X 10.8a) y=(2x+3)V4x—2 6) y= (; 2)
_sin 34x _arcsin4x
1092a) y=e**.In(2x—4) 6) y 10.10a) y =3sin®4x-tg3x &) y=5"""2
re ( ) 4f5x -1 - J ~ Jarctgx
2 -
10.11a) y=5in2X- VX2 +X &) y w 1012a) y=(x2 +1)-eX g y:—varcs;{an
6X X



sin 2x

%xz—l
V2x-1
(x+1)2

10.13a) y=

10.15a) y=

10.17 a) y=(x+1)2-arct92x 0) y=

10.19 a) y:eXB-In(x2+4) 0) y:arctg(

10.21a) y=tg2x-+3x+4 6) y=

Insin x
%x3+1
10.25a) y = Vigx

sin(e2X)

10.23 a) y

X

1027 a) y=
1+e

M- 2
10 29 a)y arCtg 6) Cos Xarctg(ij 1030 a) y —_ |n X~ +X +1 6) y — tg(ln X)
1+ X \/; X

0) y=tg3Xx- In2 4x

_ SIin2x

10.14 a) y:cosxll—lnzx 0) y=

X3

x4 +1
[o JX
0) y= x2+1-CoS6X  10.16 a) y:x3-ln\/2x+x2 0) y= e4
X*+1
2 in2
C0s“ 3x 3 e _sin“ X
In Jx 10.18a)y—\/X> sin/x+2 6)y—1+tgx
L ] 10.20 a) y:c0323x-ln3x 0) y= Sin 4X
x2 +1 32 11
2 2 lSin4x
_In®3x 10.22 a) y:(x2 +2x)e_3x 0)y= sin 4X
X+ C0S2X (1+x2)3
3
p=tg(eX)-(4x+3)2 1024 ) y =sin(3x + 2)eSOSX )y = ArCSINKX")
x2 +1
0)y= (x2 + 2«/;)arctg3x 10.26 a) y =1+ cos3 2x 6) y=arctg X
X< +1

arctg\/; 10.28 a) y = arcsinil o) y =sin(In x)(x2 + Zx)3
X+

2X +

!

11. Haiimu npou3e00uyto cmeneHHo-noKazameavHoul YynKyuu:

11.1 y = (cos3x)?*
114 y=(2x +1)°>"*
11.7 y = (arcsin3x)>

11.10 y = (3x )24

11.13 y=(¥/x)SINX
1116 y=xSnInx
11.19 y=(x2 +1)vX
11.22 p=(x3 +x) 1
11.25 y:(t92x)|”(xz)
1128 y=xSiNVX

11.2 y =(sin2x)**
115 y = (tg4x)**

11.8 y = (In(2x —1))**
11.11 y=(sinx) x2

2
11.14 y=(1+3x)Inx

11.17 y=(arcsin2x)3X
11.20 y = xarctgv'x

2
1123 y=(2x) N+

11.26 y=(1+/x)C0SX
11.29 y=(4x)2X+3

11.3 y = (3x)194

11.6 y = (ctg3x)*
11.9 y = (3x —1)°%*+2

X
11.12 y:(xiﬂj

1
11.15 y=(x+DX

11.18 yz(COSX)XZ
11.21 y=(L+2x)SINX
11.24 y=(sin2x)3X+4

11.27 y=(2x+3)%X
11.30 y=(2x+1)INsinx



12. Haitmu npou3eoonyio (hynKyuu, 3a0aHHOi napamempuydecKu.

X =sin 2t
y =C0s2t

{x:@&
12.2
y =ctg3t

12.3

{x (2t - 1) /t

=In?4t X =sin3t X =tg*t
12.4 12 12.6 _
=+/Int y =ctg3t y =sin 2t
X =tg4t X =3sin 2t X =arcsin2t
12.7 12.8 12.9
=Cctg2t y = Cc0s4t y = arctg 2t
X =In 5t sint _ /o
o{ 1211 | ¥=°¢ 1212 | X=VSInt
=Ig 3t y= eCOSt y =C0S+/t
5 X_t+1
X=cost+tsint T
1013 | X=In(t* +1) 4{ _ 115 ttl
y=1+In2t y=sint —tcost y=t=2
t
_ 1 _ 23
1216 | 71, 42 1217 | ¥=008° 12.18 X727 T
y =arctg 2t =Insint y=Int
L L cost
=_= =In cost B
12191 T2+t 12. o sint 12.21 1;%"5‘
=In(2t +t2) y e -
1+ cost
B ) x=In(tgt)
1222 |X=V1-t 12.23 12241, 1
y=arcsint y= S|n(t2+t) sint
X = arctgt
— 112
Xx=v1-1 x=arcsin/t [.2
12254, t 12.26 g 12271 1+t
- y=11 -
w’l—tz t+1
1208 |X=ACIE) 1229) XTMA-1D) 5 TN
y=ve? +1 yzarcsimll—t2 y= 1_t2
13. Boiuucaums npedenst, ucnonvzya npaguno Jonumans.
2 X -X
: ~7X+6 . e’ +e " —2c0osX
131a) lim =y &) lim ,
x—=1 2x< +5x -7 x—0 X
. 2x2_3x-2 . X-ctgx—1
132 lim—>—— o lim—/; —
X—>2 X< +6x—16 x—0 X



2
. 2X~-9x-18
—(X+
2

Xx—6 X
—-11x+5

. 2X

13.4 3) |im 5
=5 x“ —-7x+10
+X-95

135 a) [jm

X—1 x2 -2x-1
2
. 2X° +5x-3
13.6 a) ||m >
X—>-33x“ +10x+3
2
. X< —-5x-14
13.7 a) ||m -
X—=>7 2x< —9x—-35
2
. X< +3x-28
13.8 a) ||m —
=>4 X< —4x

2

2x2 -x-1

2 _x-2
)
1310 a) fjm *t>X

x>2 x%_x—6

13.93) |im
x—>1 3x

+2X

2
13.11 a) fjm —X——%=2

2 TX—3X2 =2

2 _ gy _
1312 a) [im ZX—;‘XG
x=3 TX—X“ —-12

2 4 3x—
13.13 a) |im w
x-1 X© —4X+3

2 _y_
13.14 a) [im w
x>l X< —3X+2

2 _g3y_
13.15 a) [im w
x>2 — X~ +5x—-6

2 _ gy _
1316 a) [im ZX—‘;XG
x—>3 bX—X“ -6

2
. 2Xx“+3x-5
13.17 2XT XS
L e e
2 v
13189) fim —y 0
x—>2 2X° —6X+4

2 _
13.19 ) [im 2’(—16
x—>4 X© —-3x—4

2
. 2X“ +5x-3
13.20 m-———
2) )I(I_),3 X+3

6) lim

X+ 2Inx

X—»00

1-cos(x?)

.
) lim o

x—0

eX _gSINX

0 lim ——5—

X—>!

o X
sin? 2x —sin? x

.
) lim N

x—0

6 lim

X—>!

o) li N7
)Ilggln(COSZX)

o) lim

x—0

0) lim

x—0

0) lim

x—0

0) lim

X—00

0) lim
—0

X

0) lim

x—0

0) lim

x—0

0) lim

X—>»00

0) lim

x—0

0) lim

x—0

In(sin x)
o In(sin 2x)
In(cosx)
e2X -1
In(1+ 2x)

tgX — XCOosX
2

cos2x—1

In(1+ 2x)

2In(x2 +1)

3
In(2sin x)

In(sin 2x)

In(cos2x)

In(cos3x)

eX —cos2x
X2

In(eX + x)

In(3+2x)

anx—¢g2x
x?
e2X _gSINX

X

10



2 _
1321 a) fim X< —-9x+18

x—>6 3x2 —-17x—-6

2 _oy_
1322 3) fim 2x2 9x —-18
x=>6 X —TX+6

2 _
1323 a) [im 2x2 11x+5
x—5 X< —7x+10

13.24 a) |im 5
Xx=>7 X° -9x+14

2 _
13.25 a) [im w
x>l 2X5 +5x—7

2
13.26 a) |im w
x—>3 X —5X+6

2 _
13.27 a) [jm 222 5 3x+2
x—>1 X< +4x -7

2 L px—
1328 ) [im X“ +6x-16

X—>2 3x2 —5x-2

2 _
1329 ) [im 3x2 10x+3
x—>3 X© —2Xx-3

2
13.30 2) |im w
x>-1 X©—4x-5

2x2 —13x—7

6) i NJ1+2x -3
M x-2

e3x _62x _x

ok
I

) 2+X+X
R U Ty
sin(sin x)

5 __N" 7
) I!m) V1+x -1

. In 2(1+x
6) lim %

x—0 X

) 3x2 +6X
2 I!TO sin 3x

. 14+cosx
0) lim 5
x>z SiN< X

. A/9+x-3
0) lim

o arctg2x

COS3X —COSX

0) lim

X—>w

tg2x

COS2X —COSX

6) i
Im 1—cosX

14. Boiuucaumo npedenvi, ucnonvsysa npasuno Jlonumans.

14.1 fim (x2 -ej/xz)

x—0

: 1 X

x—1 In X
14.7 I ( 1 1 j
' X'HJ X-sinx  x2

14.10 Jim (x-In ? X)

x—0

14.13 jm X Intgx

x—0

14.16 |im x-sin(%}

X—»00

4
14.19 |im (x4 R J

x—0

X<

14.2 lim (x + ﬁ)

X—>0

145 |im (2x—x) - Intgx

X—>7/2

14.8 lim [tgx -In %)

x—0

14.11 |im (Incosx) - ctgx

x—0

14.14 lim x-In{1+i2]

X—>0 X

14.17 fim (ctgx)sin X

x—0

14.20 lim In x-InL—x)

x—1

14.3 |im (tgx - Insin x)

x—0

1 X
14.6 lim (In YJ

Xx—0

14.9 ljm (sin x)*

x—0

1

14.12 [jm x2 3" %

x—0

i 1 1
115 lim (arctgx YJ

i 1 2
1418 lim (y‘mj
x—0

14.21 |jm X - In(1+ Ej
X

X—>00

11



12

1 1
X X
14.22 i L+ xeX) 14.23 Jim xIn° x 14.24 Jim x V%
X—>00 x—0 X—>00
1
. X
14.25 |jm x - (€2% —e¥¥) 14.26 [jm Ctgx - arctgx 14.27 fim (2+ )
X—>00 x—0 X—>00
. 1 . (1 1 i
14.28 lim | ctgx — — 1429 [m | 5 ——x— 14.30 |jm tgx-In 2x
x—0 X -0\ X e’ =1 x—0

15. Cocmasumo ypagnenus kacamenvHoul u Hopmanu K zpaguxky ¢ynxyuu y=f(x) 6
mouKe ¢ adcyuccol X, .

1 1

151 y=—5— Xo =1 152 y=—5—. Xo =0
X< +1 X2 +1
2
15.3 y:x+%, Xo =1 15.4 yzL‘fx). Xg =2
15.5 y:2x2+3x—1, Xg =—2 15.6 y:x—x3, Xg =—1
15.7 y:x2+8ﬁ—32, Xq =4 15.8 Y =X+ XX, Xg =1
15.9 y:4x—x2, Xo =3 15.10 y:\/4—2x2 , Xg =1
_1+Jx ~ _x2-3x+6 ~
1511 =10 X, =4 15.12 y=TI T ke
1513 y=2x2 —3x+1, x,-1 1514 y=+/X-3-9X,  x,—64
15.15 y:x2+\/x3, Xg =1 15.16 y=x2+x+l, Xg =-1
C240% ) X2 _2x+2 )
1517 y=5""0 Xo =9 15.18 e B
1519 y=2x2+3,  x,=-1 1520 y=3-FX—VX,  x-1
3
1521 y=2X+ 1, xo =1 1520 y=X_*2 Xg =2
X X3—2
1523 y=x2 —x-1,  x,=1 1524 y=3-x2 —2x+2, =1
1 2X
1525 y=—", Xo =2 1526 Y= , Xo =
3x+2 : 21 :
2 2
1527 y=X2=3X+3 4 15.28 y:1+3X2 , Xo =1
3 3+ X
_9y3 2 _oy_
15.29 yzﬁ, Xo =1 15.30 y:XTM, Xy =4

16. Haitmu nauéonvuwee u naumenvuee snauenus gynxyuu na ompeske [a, b].
16

161 Y=X3-3X?+4 a-=0 b=4  162Yy=X>+"—"-16  a=1 b=4
X



163 Y=X3—-2X2+6 a-o

b=3

165 Y=X>—5X>+4 a-1 b-4

_ 10x+10

16.7
y X2 +2X+2

a=-1,

b=2

169 Y=X3—3X?+6 a=1 b=4

1611 Y=X3—7X*+2 a=2

1613 Yy=1+YX4+2X  a=-2 b=0

10x
1+x?

16.15 Y =

1617 Y =X —2X? +4 a-o,

1619 Y=X3—4X°+6 a-1

1621 Y=X>—4X?>+5 a-1

1623 Y =X>—6X?+6 a=2

1625 Y =X>—2X° +2 a-o,

16.27 y=2x3-3x2—-4 a-o,

16.29 y=2-12X2—-8X® a=-2, b=0

b=5

b=2

13

4
16.4 y=4—-X—— a=1 b=4
X

16.6 y=2\/§—x a=0, b=4

16.8 Y =1—3/x*—2X a=0, b=2

16.10 y=2X—3-Y/X° a=-1 b=1

16.12 Y=X?(Xx—2)? a=0, b=2
16.14 y:x—4\/§+5 a=1 b=9
4
16.16 y=3—X— a=-1 b=2

2
(x+2)
16.18Y=X—4/X+2+8  a=-1 b=7
3 2
X*—9x
16.20y = +6X—9 a=0, b=4
16.22 Y 4x 4, b=2
. = a= , =
4+x°
2
16.24y = a=-1 b=1
3+x°
2
X~ 8
1626y =—"—+—+38 a=—4, b=-1

2 X
16.28 Y =24/ X—1—X+2 a=1 b=5
1630 Y =33/(x—3)° —2X+6 a=2 b=4

17. Haiimu noxansusie sxcmpemymol, unmepeanst éo3pacmanus u yovieanus gynkuyuu Y= T(X).

17.1 y=In(4- x2)

2
174 y=(2+x2)-e~ X

17.7 y=arctg (x2)

17.10 y =X+ 2arctgx

X
e

1713 y=——
1+ X

VX2 +1-1

X

17.16 y=In

17.2 y=xe X 173 y=+/X +4—X
R 176 y- %
\/x4 +1 3\/(X—2)2
17.8 y:3\/x2—2x 17.9 y=XJX+3
17.11 y:31— x2 17.12 y:3\/1— x3
2
X X
17.14 y= 1715 y=
\/x2 +1 x2 +1
X 4

17.17 y=|— 1718 y=




8

x\/x2—4

17.22 y:i

xIn x

1719 y=

17.25 y=x-2In X

1+/Xx

3+ X

17.28 y=

17.20 y= In(x2 +2X+2)

5 2/X
17.23 y=X“e

—x2/2
17.26 y=Xe

17.29 y=(x—-1)eX

17.27 y= In[il

17.30 y=1~e

x—1
1/x

X

14

18. Ilposecmu noanoe uccneoosanue u ROCmpoums 2paguKk HenepuoouecKoll Yynkuyuu

y="f(x)-

1) Haiitu 067acTh onpenesieHus QyHKITUH;

2) HATH TOYKHU Pa3pbIBa;

3) uccnenoBath GYHKIMIO HA YETHOCTh, HCUYETHOCTD;

4) HalTH TOYKH NepeceyeHus rpaduka ¢ OCIMH KOOPIHHAT;
5) HaliTi acUMIOTOTHI rpaduka QyHKIUH,

6) HaiiTH MHTEPBAJIBI BO3pACTaHHS U YOBIBAHMUSI, JIOKATBHBIC IKCTPEMYMbI (DYHKIIUH;
7) HAliTH MHTEPBAIIBI BBIMYKJIOCTH, BOTHYTOCTH M TOYKH IIeperuoa;

8) moctpouts rpaduk.
181 y= x3 —3x2.

(x—2)%-(x+4)
n .

18.7 y=§-x3—x2+4.

184 y=

18.10 y:12)(2 _8)(3 —2.
1813 y=(x-1)2(x—3)2.

18.16 y=X° +6X> +9x +8.

18.19 y=—x" +8x* +9.

18.22 y=(—x*}.
18.25 y=x3 —3x% —9x +10.

3
18.28 y:%_XZ L 4.

2 L4
182 y= X =X

18.5 y =x* —2x? +3.

18.8 y:2x3_3X2 —4.

3 4
18.11 y= X=X

18.14 y =X’ —6X> +9x —3.
1817 y=x3 _6x2 +9x—4-

1820 y=x2(x—2)2.
18.23 y:M.
16

18.26 y=x3 —12x.

18.29 y=3x> —5x* + 4.

18.3 y=(x—1)2 “(x+2).

18.6 y=2x3 —9x2 +12x—9-

18.9 y=2x3 +3x2 —5.
18.12 y:3X2 _2_X3.
18.15 y=X* —5x*+4.
18.18 y=16x3 +12x2 —5.

18.21 y=2x°—3x* —12x —

1824 y = x> —6x*+16.

i - 5]
18.27 y=X 2/

125

x2 X3

1830 y=2x+———.
2 3

1.

19. Ilposecmu nonnoe uccnedoosanue u ROCMPoOUnms 2pagux HenepuoouecKoil YyHKkyuu

y="f(x).:

1) HaiiTu 00nacTh onpeneseHus QyHKIUH;

2) HATU TOYKHU pa3pbIBa;

3) uccaemoBarh QYHKIMIO HA YETHOCTH, HEUETHOCTD,



4) HATH TOYKH MEepeceUCHUs TpaduKa ¢ OCIMU KOOPIUHAT;
5) HaiiTH acUMITOTHI TpaduKa QyHKIUH;
6) HaiiTH MHTEPBAIIBI BO3pACTaHHS U YOBIBaHMUSI, JIOKABHBIC SKCTPEMYMbI (DYHKIIUH;

7) HaliTH UHTEPBAIBI BBIMYKIOCTH, BOTHYTOCTH U TOYKHU Meperuoa;
8) mocrpouts rpaduk.

X2 —x—6
191 y=—— —.
y X—2
8
194 y=
= x2 -4’
4x -12
19.7 y= )
Y- 2?
x2 -1
19.10 y = )
y X2 +1
19.13 X
' y_xe'—l
X
19.16 y =
= 342
X3
19.19 y= .
2(x-1)2
4x
19.22 y= .
Y=
4
1925 y- X =3
19.28 y- *¥=D°
x? +1

2
19.2 y=%+1.
X
16
X3
10.8 y =
y X3 +1
3
1911 y= 5
X p—
19.14 y = 2X .
X —
1917 y==* 31X .
X p—
X
19.20 y = .
-2
19.23 y — 4X22.
3+X
1926y_x2—6x+9
' (x-1)
19.29 y:3X;2.
X

15

19.3 y=x2+g.
X
3
196 y= X
3
199 y=1=X
X
19.12 y= .
y 2-x8
2
19.15 y:X_—GXJr?’_
X—3
X% +2x—3
19.21 X!
' y_x3—1
2
19.24 y:w.
X—4
X4
19.27 y=
x3+1
x2—2x+2
19.30 y= .
x—1

20. Ilposecmu noanoe ucciedosanue u ROCMPOUmMs 2paguK Henepuoouueckoil yHKuuu

y=f(x).

1) HaiiTu 0OnacTh onpeneseHus QyHKIUH;

2) HAWTH TOYKHU pa3phIBa;

3) uccaenoBarh (YHKIMIO HAa YETHOCTh, HEYETHOCTD;

4) HaiiTh TOYKH TIepeceyeHust rpaduka ¢ OCSIMH KOOpPANHAT;
5) HaliTH acCUMITOTHI rpaduka QyHKIIUH;,

6) HaliTH MHTEPBAJIBI BO3PACTAHUS U YOBIBAHHUS, JTOKAbHBIC SKCTPEMYMBbI (YHKIIUH;

7) HaiTH MHTEPBAIBI BBITYKJIOCTH, BOTHYTOCTH M TOUKH TIeperuoa;
8) mocTpouts rpaduk.

20.1 y=(x—1)§/x7-

204 y=—t .
X-Inx

20.7 y:?’\/x2 —2X.

20.10 y=In(4-x?).
20.13 y=x-4/x+3.

202 -

>
N
m
+
-

3/3

>
+
N

205 y=
X

20.8 y=arctg(x?).

20.11 y=+vx3 —3x.

20.14 y =x+ 2arctgx.

2

20.3 y=-

Ux® -4

206 y Inx

20.9 y=x-arctgx.
20.12 y=+/8+x —/8-X.
20.15 y=31-x2 .



20.16 X
4
X" +1
20.19 y=——*
(x-2)
20.22 y:m[x_—l
X
8
20.25
X2 -
20.28 y=vXx+1+

20.17 y=+/x +/4—x.

20.20 y=

20.23 y=x-v1-x? .
20.26 y:31lx.(x_l)2 .

20.29 y =

x? +1

4
4—x?

16

20.18 y=31-x° .
20.21 y=9x3 —6x2.

20.24 y=

X
Ix? -1

20.27 y=x?-Inx.

20.30 y=In(x? +2x+2).



