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lim

x* —5x
1-cosdx

>0 2xtg2x

hm(3x 5)

x—2

2x

~2Jx+1

b

—\V2x+6

5
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5x% =3x+1
a) llm—
X0 3x +x-5

6) lim 5x° —7x—6;
x_,,éSx —2x-3
B) lim

x>0 X+ X

X — 2x2+5x4
a) lim
x> 2+3x +x*

2x? -x—10

0) lim
H§2x —Tx+5°
5) lim x* —2x+1;
12y —x—1
3
2) lim 2x” +6x— 5
oo 5x2 —x—1"~
6) lim 3x* —20x— 7
7 2x? —9x—35’
o) lim 532

x—>-1 x° — x — 2

1-2x*

a) hm—'
x> 3x? 4 x—2
6) lim 3x? +22x+35
-5 2x? +3x-35 "

X +5x° +7x+3
B) lim

(1+x)—(1+3x)

b

>l x4 4x +5x 427

17

. N2x-1-45
r) lim ;

x—3 x—3

X
tg? =
gz

2

n) lim
x>0 x

X

€) hm(7 6x)3x3

x—1

y 1+3x* -1 .

r) X +xt
1—cosbx
lim———;

>0 | —cos2x
e) lim (x—S)(ln(x—3)—lnx).

X—>+0

r) im———
x—0

1—+/1-x? .
2 b
X

. X ctg2x
1 T .
A 0 sin3x
e) lim (2x+1)(1n(x+3)—lnx).

X—>+0

r) lim———-

x>0 \/1+3x 1
v1—cosx

n) lim—————;

x—0 ‘x‘

) 1im(2x_1j .
e\ 2x+1

2.3 VccnenoBath (yHKIMIO HA HEMPEPHIBHOCTh, YCTAHOBHUTH THUIT TOYEK

pa3pbiBa. Crenarbh CXeMaTUYECKHUI YePTEK.

a) f(x)=23;

x> +2, x<1,

6) f(x)=412x, 1<x<3,

x+3, x>3.
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6) flx)=

6)

6)

6)

6)

0)

6)

—, x<0,

= | —

x, 0<x<2,
5, x2>2.

x*+1, x<1,

2x, 1<x<3,

x+2, x>3.

2x*, x<0,
x, 0<x<l,
2, x>1.

sinx, x<0,
x, 0<x<L2,
0, x>2.

3x, 0<x<1,

flx)={2x-1, 1<x<2,

7-2x, 2<x<3.



10

11

12

13

14

15

19

6) f(x)=

6) f(x)=

6) [f(x)=

6) f(x)=

0) tf(x):

x>, 0<x<l,
6) f(x)=42-x, l<x<2,

X,

x> 2.

2x*, x<0,
0) fQ)z.L 0<x<1,

2, x

>1.

T
Cosx, X SE,

x—1,
2

2x,

= | —

x<0,

x=>2.

—, x<0,

x, 0<x<2,
3, 2<x<3.

x7, O0<x<2,
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17

18

19

20

21

22

23

20

cosx, x<0,

6) f(x)=41-x, 0<x<2,

0)

6)

0)

6)

6)

6)

6)

S (x)=1

f(x)=

x>, x>2.

N1-x*, x<0,
I, 0<x<2,

x—=2, x>2.

x+1, x<0,

x’, 0<x<2,

2x—1, x=>2.

N1=x*, x<1,

0, I<x<3,
x+2, x=3.

x—3, x<0,
x+1, 0<x<4,
5 x>4.

x> 43, x<l1,
2x, 1<x<3,

6, x>3.

sinx, x<0,
x, 0<x<2,
2, x>2.

cosx, x<0,

I, O0<x<3,

x+3, x=>3.
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25

26

27

28

29

30

a) f(x)

2x .
92,

a) f(x)

a) f(x) 43~

a) f(x)=12~;

4x .
34

a) f(x)

1

a) f(x)=13%;

1

a) f(x)=11%";

x+2°

21

x> +2, x<1,

6) f(x) l<x<3,
3+x x> 3.

x+4, x<-I,
0) f x’+2, —1<x<]1,
x>1.

)=
—-2x, x<0,
6) f(x)=4x, 0<x<4,

, x>4.

x> +3, x<l1,
0) f(x 2x, 1<x<3,
6, x>3.

X

1

-x, x<0,
6) flx)={x"+1, 0<x<2,
5 x>2.

cosx, x<0,
6) f(x)=1x>, 0<x<2,
3, x=>2.
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3 beckoHeYHO MaJbIe

3.1 [lokasarp, uto ¢yHKuuu f(x) u @(x) npu x — 0 sBistOTCS O0ECKO-
HEYHO MaJIBIMH OJTHOTO TIOPSIKAa MaJIOCTH.

1 f(x)=1-cos8x, @(x)=3x.

2 f(x)=+J4-x-2, p(x) =2x.

3 f(x)=arcsin3x, @(x) =sin6x.

4 f(x)=sin’3x, p(x)=x>—x*.
5 f(x)=tg5x, (x) = arcsin3x.
6  f(x)=9+x-3, P(x)=5x.

7 f(x)=arcsin3x, @(x) =sin6x.

8  f(x)=sin8x+sin2x, @(x)=5x.

9 f0= 5)—C|—3x , o(x) = xzfz .

10  f(x)=cos5x—cos7x, p(x)=x".

11 f(x)=1-cos8x, @(x)=x-sin4x.
12 f(x)=sin(x’ +2x), o(x) = x" +8x.
13 f(x)=sin7x—sinx, o(x)=2x.

4 /(0= ;fsx p(x)=x".

15 fo)=+x-1, (x) =3x.

16 f(x)=arctg’x, o(x)=3x".

5x

17 f(x)=3x-x", gz)(x):3 .
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20

21

22

23

24

25

26
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23
fx)=T7x,

f(x)=cosx—cos’ x,
f(x)=cosx—cos5x,
f(x)=sin5x,

f(x)=arctg3x,

f(x)=2x"-3x,

f(x)=sin’3x —sin’ x,
f(x)=1-cos’x,

f(x)=arcsin5x,

2

f(X)=7x ,

+ X
f(x)=16+x -4,
f(x)=tg’4x,

f(x)=x-+1-cosdx,

3.2 Haiitu ipenen, UCIob3ysl TaOIUIy SKBUBAJICHTHOCTEH.

. COSX
lim

. Xx-sinx
lim———.
0 qretg”2x

arcsin

X
V1=x*
Inl-x)
4x* -1

im :
x_% arcsin(l —2x)

x—0

5

(o(x) = arctg3x.
Pp(x)=6x".
p(x)=2x".
@(x)=arctg2x.
@(x)=In(1+2x).

¢ (x)=arctgbx.

p(x)=x".
p(x)=x-tgx.
p(x)=x"—x.
(p(x) =3x" —x’.
@(x)=sin2x.

@(x)=sin”3x.

@(x)=sin’x.

lim szin(x ~3) .
>3 x" —4x+3

Tx
arctg—

lim > )

x—0 e_ X _1

Incosx
—.

lim

x—0 X

. Inx-1
lim

xX—e x—e
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11

12

13

14

15

16

17

18

19

a

n

. 7 20 e"-e
lim|| ——x|-tgx |. lim .

x%z 2 x—l X _1
2
X _ 7% 21 cos® x _
lim&—°— lim L
0 8in2x 7~ Insinx
2
arcsinl2x 22 2

im———-. lim% .
=0 In(1 +4x) x>0 arcsin 3x
i 1=cos10x 23 In(5 - 2x)
-0 oY ] =2 J10-3x -2

. arcsin2x 24 Inx’-=3
lIm—. lim
x—0 11’1(8—)6)—1 e x—e

. In(1+sinx) 25 .. 1-cosbx
Im——. Im———.
0 sindx =0 x-8in3x

X _ 26 .. sin(x—5
0 In(1+ 2x) =5 x°—8x+15

. arcsin3x 27 x =8
lim———-—+. Im—.
=02+ x =2 =2 tg(x—2)

. 1= 2 }
hm—1 3 cosxz : 8 lim —tg(zx *3) :
=0 (7 —1) =3 x° =9
lim In(x* +1) 29 lim et —1
x—>01_ [x2+1. x—0 tgz_x )

. cos4x—cosbx 30 .. arcsin2x
lim > lim————-In2.
x—0 3x x>0 270 ]

4 MeTtoanueckue yYKa3aHusl K pellIeHHIO 3a/1a4
3aoaua 1. [lokaszatse, uto lima, =a, eciu a, = 2n7 , a=2.
n+

Pewenue

[lo ompenenenuto yucio a =2 Oyner MpeAesioM MOCIEA0BATEIbHOCTU

n o
= , C€CIIN AJIs1 Ve > OHaI/II[CTCH HaTypaJIbHOC YHCJIO 7, TAKOE, YTO JIA

n+7

BCE€X 7 > n_BBINOJHACTCA HEPABEHCTBO ‘Cln — Cl‘ < ¢. Tak kak
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a —2) 2n _2:|2n—2n—14|: 14 ,
n+7 ‘ n+7 ‘ n+7
TO
<g = n+7>E = n>ﬂ—7.
n+’7 & &

Takum 06p330M, I10 3aJaHHOMY & YKa3aHO COOTBCTCTBYIOHICC 3HAYCHHUC

14 .
n :{— —7|+1. OTO DOKa3bIBAET, YTO YUCIO 2 €CTh MPEJET paccCMaTpUBAEMOI

£
MIOCTIEI0BATEIHHOCTH.
14
Jlomyctum £ =107, Torma n, = 0 7=13993.

3aoaua 2. Halitu npeaen 4uciaoBOM MOCIEI0BATEILHOCTH:

2) Tim (2n + 21)2 ~(n+1) ;
noe n +n+l
5 tim (1= DY @)t

e (2n+ 1)) (nt)

B) 1im2'61—_5;
e 6" 42"
6n’ +2

r) lim ;
e+ 243+, 40

\/(n2 +5)(n4 +2)—\/n6 -3’ +5

n—>0 n
[ An® tdn 1 o
e) "\ 4n’ +2n+3)
Pewenue :
1
H=l+—+—
. (@n+1) =(n+1) (o) .. —-m’+n’+n n( n nzj
a) lim : =| — |=lim—————=1lim =
n—o® n +n+1 00 e pt+n+1 e 3(1 1 1)
nw—+—+—
n n n
1 1
—1+—+— 1
=lim—2 " =| lim— =0, 0(>0:|=—oo;
=S [Hwna

n n n
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- ((r+0))’2n)r (o) .. (n)(n+1)@2n)
o ! _( )_1152(2n)!(2n+1)(2n+2)(n!)2_
(n+1)° . n+l . 1+;11

= = :1 =

e (2n+1)2n+2) ot At e, 2
n

Ly
49

2.6" —5" (ooj . 6
P =lim

. 6n’ +2 o) .. 6n’+2 . 12n’+4
r) lim =|—|=lim = lim =12;
e 14243+.4n (o) o len o mom optap
2
J? +5) n* +2)=n" =30 +5

1) lim
Nn—>0 n

:hm(\/(n2 +5)n* +2)—n® = 3n’ +5X\/(n2 +5)nt +2)++/n’ =30 +5)
(e n(\/(n2 +5)nt +2)++/n =30 + 5)
i (n* +5)n* +2)—n® +3n° =5 B
N n{zz} 2 4 6 3 -
n(\/(n +5)(n +2)+\/n 3n +5)

. Sn* +3n’ +2n° +5
= lim =
"o n(\/n6 50t 420 +10 +/n° =31° +5)

3 2 5
S+—+—+— 5
=lim nn n =

>[5 2 10 3 5 2
I+—+—+—+ 11—+

n nt n n n

1-2n

(A +4an—1)"" .\ . (4nP+2n+3+2n—4
e) hm S = :( ):hm ; —
dn  +2n+3 700 4n” +2n+3

1-2n n
Cim{ 14— 2" ) | him[ 1+ L] ==
n—>c0 4n* +2n+3 no n
. (2n-4)(1-2n)

4n®+2n+3  2n-4 (1-2n)
E Al=2n lim
2n _4 j 2n—4 4n? +2n+3 n—o 4p?42n+3 — e_l

=€
4n* +2n+3

= lim(l +

n—o0
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3aoaua 3. ]Jloxazatp (HaiiTk O(&)), 4TO

2
limu =17.
x—>8 x—8
Pewenue
xP+x-72
Yucno 17 sBusercsa mpeaenoM (QyHKIUH 8 nmpu x — 8, ecnu

g Ve >0cymectByer o, >0 Takoe, 4TO NpPH BCEX X, YJIOBJIECTBOPSIOIIMX
ycnoButo 0 < ‘x — 8‘ < 0, BBITIOJIHSIETCS HEPABEHCTBO

xX+x-72

—-17<e¢.

x—8
3amagum ¢ > 0. Haxoaum

X’ —16x+64]
x—38 ‘_

(x-8)]

X +x=72
x—8 ‘

x—38

-17

:‘x—8‘<8.

CnenoBarenbHo, aiisa Ve >0 cymecTByeT Takoe 9nuciio O =& > (), 9To mpu BceX
X , YIOBJIETBOPSIOIINX YCIOBHUIO

O<|x—al<6 = 0<[x-8<eg,

BBIIIOJIHACTCA HCPABCHCTBO

2
) -blce = X2 _1qlcp
x—8
2
im> "2 17, Se)=e.
x—8 X —
3aoaua 4. Haiitu ipenen GyHKIUU:
a) Tim X 20%" . r) lim Lo :
x—>w5x3+4x_1’ XAI\/1+3X—\/2X+2’
3% +22x+35 nlim? 05
0) lim ; =0 Dyt

X—— 2 — ’
5 2x +3x 35 e) lim(cosx)Sctgx .

x—0

o X —4x*-3x+18
B) lim—; 5 ;
=3 x"—=5x"+3x+9
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Pewenue:
o 1 1
; x| 5 +20 —+20
. x+20x o0 . X . xz
a) lim—————=| — |=lim =lim =4;
=2 5% +4x—-1 \o) == 4 1) =, 4 1
X\ 5+——— S5+———
xt X X’ x
2
6)lim ¥ 2+22x+35:(g)zlim(x+5)(3x+7): 3x+7_8
=5 2x" +3x-35 \0) ~=(x+5)2x-7) —=52x-7 17
3_ 2_ _ 2_ _
T 3x+18:(9j:h (x-3)x*~x-6)
S =50+ 3x+9 \0) 7 (x-3)x'-2x-3)
lim > —x—6 ZKQJ i (x—3)(x+2)_ 1mx+2:§;
=3 37 =2x=3 \0) = (x-3)x+1) = x+1 4

X' —4x*-3x+18 | x-3

3 2 2
x —3x x°—x—6

=X —3x+18
—x* +3x

_ —6x+18

—6x+18

0

1—x _
—2x+2

(0

0

r) lim
PN \/1+3X

X' =5x7+3x+9 | x-3

| x*=2x-3

3 2
x  —3x

_—2X"+3x+9
—2x° +6x

_—3x+9

—3x+9

0

j:lim (1—x)(\/1+3x+\/2x+2) _
ol (\/1+3x —\/2x+2x\/1+3x +\/2x+2)

. X)W1+ 3x ++/2x

+2)_ (=0 1+3x ++2x+2)

1+3x—-2x-2

x—1

x—1

x—1

~lim(V1

F3x +2x+2)=—4;
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x—0 x—0 x—0

e) lim(cosx)™ = (1°° ) = [lim(l + x)i = ejl =Jim(1 +cosx— l)ﬁ'(“’”’”'*’gx —

lim Sctgx(cos x-1) —10 lim ctg)c-sinZf 02510 cos ™ ’ cos>
x>0 2

=e =e =e =e 2 =e =1,

2
3aoaua 5. ViccnemoBaTth Ha HEMPEPHIBHOCTH (PYHKIUIO f (x):7’f‘3 u

ONpPENENIUTh TUIl TOYEK Pa3pbiBa, €CIU OHU ecTh. CAenarh cXxeMaTUYECKHil uep-
TEK.

Pewenue

O6nacts onpexenenus ¢ynkuun  D(f)=(—o0;3)U(3;+ ). Ha Bceit
D( f ) naHHas (yHKUIMsS HenpepbiBHA. Touka x =3 sBIAETCS TOYKON pa3pbiBa,

TaK Kak B HeW (DyHKIIUS HE OIpeeieHa.
Haiinem ogHocTOpOoHHME IIpeienbl GQYHKIUU B 3TOM TOUKE:

2 2

f3-0)=1lim7*=[7°=7"|=0,

x—3-0

2

2
f(3+0)=1lm7 = 7°=7" |=+ow.

x—3+0

CrnenoBaTenbHO, B TOUKE X =3 pa3pblB BTOPOro pona. Jlemaem ueprex
(pucyHok 1).

Yy
8 .
|
|
i |
|
6 |
|
|
i |
|
4+ |
|
|
i |
|
2+ |
|
|

e - - - - - =
_\I
| ) ) | | | ) IX
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Pucynox 1

y . In(1-x)
3aoaua 6. Haiitu nipenen lim —— , UCTIONIBb3Ys TaOJIUIy SKBHBA-
=0 arcsm(x —x)
JIEHTHOCTEM.
Pewenue

o In(l-x) ):(gj:{ln(uaya, a—)O}_l. “x

x>0 aurcsm(x2 -x) \0 arcsina ~a, a—>0| =0x>—x
. 1
=lim =1.
x—0 1 —_ x
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