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10.5.

10.7.

10.9.

COS 2X — C0S5X

lim >

x—0 5x

. 4x?
lim——.
x-01—c0s3x

. Xsin2x
lim———.
x-01—c0s4x

. COS X—C0S3X
im——M.

x>0 sin? 4x

lim sin 2x

o=z X(7 +X)
sin(x—71/6)
o716 \[3/2 -cos X

lim 193X
x—l2 tg X

. T
XngLtg (Z— x)tg 2X.

. COS X
lim :
xorl2 ; —2X

: X
10.11. lim (1- x)tg7.

10.13. lim

arctg(x+2)
X—>-2 X2 -4 )

9.24.

9.26.

9.28.

9.30.

10.2.

10.4.

10.6.

10.8.

10.10. lim

) sin? 3x
lim———.
x>0 COS8X — COS 2X

. CO0S2X—Cc0S5x
Ilm —2-
x—0 3)(

H 2
legg(l—cos X)-ctg®2x .

2
x->01—Cc0S3X

lim z—x tg x
x—orl2\ 2 g '
. cos(zx/2
jim C08(7X/2)
x—1 1_ ¢X
. sinx
lim —
X—)n’;z' _X

7

lim cos(x/2) -

X—>71 X—7T

A/ 1-sin X

X—zl2 2)(_7[

: X
10.12. leir;(x—z)ctg7.

10.14.1im

sin zx

x-15in 372




sin(1—3x)

10.15. lim —— —~7,
x—1/3 9)(2 -1
tg(x—4
10.17. ImM.
x4 %% —16
1019, fim1=SiN(/2)
X—>7r 72'_)(
10.21. lim w.
x—>1/2 4x° -1

10.23. lim (cos3x—1)-ctg 2x”.

10.25. lim 3N 3X
x>z SN X

10.27.

x—l3

lim tg(g—xjtg 3X.

10.29. lim (2x - 7)sin

X—7l2

2X—1

3anaua 11. Haiitu nipezen.
(x+lj

lim

X—00 X 1

i (2x+3]X+l
lim )
x>0\ 2X+1

11.1.

11.3.

17

10.16. Iirrg(cos?x—l)-ctg X2,

. sin(x+5)
10.18. lim>—>——.
x>-5 X —25

10.20. [im >M™
x>-2 X + 2

1022, lim . +=SInx_
xor12 (X — 77/ 2)c0s X

10.24. lim (3x—7z)sin

x—7/

3X—-71

(g—x)tg(Sx/Z).

tg(x+3).

2

10.26. lim

X—7rl3

10.28. Iir[13
arctg(2x+1)

10.30. Ilim 5
4x° -1

x—>-1/2

, -
11.2. nm[—Xz*X”j
xoo| X7+ X-1

11.4. Ilm(x 1} .
oo X+1



11.5.

11.7.

11.9.

11.11.

11.13.

11.15.

11.17.

11.19.

11.21.

11.23.

lim

X—>0

lim

X—>00

lim

X—00

lim

X—>00

lim

X—>0

lim

X—>00

lim

X—>00

lim

X—>00

lim

X—>00

lim

X—>00

2x% +5x+7 )
2x2 +5x+3 )

X4
x*—1
NG '

22 +2]X

2x% +1

3X +1 2x+3
3x-1 '

3X> —6X+7

2x% +18x+9

X _10 3x+1
X+1 '

3 2x—x8
X' +1
X —1 '

3 2x2
X +X+1
X% +2 '

13x+3 )
13x-10)

—X+1
3x? + 20X —1} '

2 2x+1
2%2 + 21X — 7)

18

X—l X+2
116.Hm[———j .
x>o\ X+3
2 _ X
118, lim| X 3L
x>o| 5X° +3X+3
2 _ -
11.10. lim| 2 X1
x>0l 2X°+3x -1
X2 —3x+6 )
1112, lim| =222
x> X“+5xX+1
X+4
11.14. lim Ej .
o= X+5
32 +4x—-1)""
11.16. lim| = 12572 |
x>0\ X +2X+7
3x+2
11.18. lim 6X_7j .
= 6X+4
5x
11.20. lim[ 1X=3 )"
x—o\ 10X =1
3 —5x )
11.22. lim| 22|
x>0\ X —5X+7
11.24. lim X—J“o’] .
x>o\ X+1




2X° +2X+3
x>e| 2x% 42X +1

3x%-7
11.25. lim ———————J .

11.27. lim —
x>0l TX+11X+15

X+1
11.29. lim Zx_lJ .
x>o| 2X+1

3anpava 12. Haiitu nipezen.

2X _ g3x
12.1.Iim7 > .

x—0 X

X _ —-3X
123, lim& =4
x—0 3X

2x _ —2X
125, lim &=
x—0 3x

32X _ 53)(

3

12.7. lim

x—0 X

12.9. lim—2%
x>0 In(1—5x)

X -3X

12.11. lim<
x—0 2X

1213, lim—2%__
50 In(1—3x)

7x2+18x—15jX+2

X2 6X 5 3x+2
11.26. lim| =212
x-=| X°—=b5X+5

11.28. lim XL“) .

x>\ X+ 2
X/6+1
11.30. lim XL5) .
X—>00 X—?
3x —2X
122, lime——%
x—0 2X
X A-2X
124, lim&—%
x—0 X
126. lim—2%__.
x>0 In(1—7X)
12.8. |imM.
x—0 2X
3X _ n-5X
12.10. lim>_—3
x—0 5x
12.12. |imM.
x—0 5)(
12.14. lim— %,
ane —e



2x _ 3x X —4x
12.15. lim>. ~2 . 12.16. lim &=
=0 In(3x +1) o0 2X
1217, lim—y > 12.18. lim—X .
x>0 37X 47X x>0 In(1—6x)
12.19. lim———-. 12.20. IimM.
x—0 @>* @~ x—0 3x
12x_ —3X X _ -3x
12.21. lim 1222, lim¥2 5"
x—0 3x x—0 2X
. 45X _9—2X . 7X
- Y 12.24. lim .
12.23. leﬂg SV M
_ 3x —7x
12.25. limNA=4%). 12.26. limo—— '
x—0 X x—0 8x
5x_ 3x . 8X
i 12.28. lim——.
12.27. legg ™ x0 2K _ 6"
. 22)( _5—5)( . 8X
12.30. lim———.
12.29. lIm—- 00 In(l—2%)
3apaua 13. Haiitu npezen.
3x _ —-2X X A=X
131, lim—° —¢ 132 lim & ¢
x=0 2arcsin X —sin X x-0 5IN 2X —Sin X
5x _ 3x 2X _ 3x
133, lim———° 134, lim > >
x=0 §in 2X —Sin X x>0 aresin X + X
2X _ -2X 2X 77X
135. lim 2" 136. lim -0~ ~7

x-0 §iN 3X — 2X x-0 2sin X —arcsin X

20



73x _32x

13.7. |Im7
x>0 5in X + X3
7x -2X
13.9. lIm&——¢
x=0 SN X — 2X
2X X
1311, lim—%_~¢
x=0 §jn 2X —Ssin X
X -2X
13.13. lim>—°
x>0 X +sin X2
X _ 3x
1315, lim . © —¢
x>0 §iN3X —sin 2x
2X 3x
13.17. Ilmi
x>0 sin X + Sin X2
3x _ 2X
1319, lim_ =%
x—=0 SIN 3X — arcsin 2x
2X X
1321, lim—° —¢
x-0 5in 3X —sin 5x
X 7X
13.23. I|m4 —2
-0 tg3X — X
X -3x
13.25. lim 2 %"
x=>0 2arcsin X — X
5x __ X
13.27. lim>_—2 .
x>0 X —Sin 9x
X X
13.29. I|mL
x=0 §in 3X — X

2X X
138, lim—° —¢
x=0 5N 3X —Sin 5x
5x 7x
13.10. ImL
x=0 arcsin 2X — X
5X —7X
1312, lim > —2 "
x>0 2X —Sin X
X 3x
13.14. lim—2 2.
x=>08IN2X — 7X
2X X
13.16. lim ©_°
x-0 X + sin X?
3x 2X
13.18. Ilmi
x-0 X + arcsin x*
5x X
13.20. lim—°_—°©
x-0 aresin X + x°
3x 5x
13.22. Ilmi
x-0 §jn 7X — 2X
1324 lim_ ¢ ~¢
x=0 gresin 2X —sin X
e4x _e—2x

13.26. lim

x-0 2arcsin X —sin x

2X 3x

1328, lim & ~¢
x—0 arCSIn X— X

72x _ RB3X

13.30. lim— .
x=0 2X —Sin 3X

21



3apaua 14. Haiitu npexen.

3

14.1. lim(L—In(L+ 5 )} acsinx.

x—0

143, limfL—InfL+ 2/ s,
145, |XiLnO(1+sin23x)mcisx.
1
14.7. Iim(“xz j .
x-0{ 1+ x3*
o, (cosec x)
14.9. leLrg(Z—Sms B
14.11. iim(2—3amgzﬁ)ﬂix.
14.13. Ixiirg(cosx)ﬂmliﬁ).
14.15. lim(2-e" )"”[W@].
14.17. liLno(z—ss‘”ZX)m;sx.
14.19. |im(6—5jctg )
x—0 COS X

14.2. !(i_rE(COS \&)

14.4.

14.6.

14.8.

14.10.

14.12.

1
X .

1

lim(cos 7x Jxsin.

x—0

. ctgx
=CEUR

1
Iim(l— xsin? X)In‘1+;zx3].
x—0

Iing(z —cos SX)H;TJ.

lim(2 — e f*™

x—0

14.14. lim

14.16.

14.18.

14.20.

22

. ctg®x
. [ 1+sinxcosax
x>0{ 1+ sin xcos fX

lim(3 — 2cos ),

x—0

lim /2 —cos x .
x—0

2
. 2 cosec™X
lim 3—— )
x—0 COS X



x—0

14.21 IIm(S jsm 3x 14.22. ||m(1—|n(1+?§/§>)sm+§x
o COS X x>0

1
14.23. (1+sm XCOSZstmx . 14.24. Iing(Z—exz )m.
HO 1+ sin xcos 3x x>

L 1
© N

14.25. (1+In arctg xﬁj 14.26. lim (WCOSZXJ _

x-0{ 1+ tgx cos5x
L 1
14.27. lim(l-Incosx)os.  14.28. lim(L+tg®xJafirsc’]
= x—0
: N
14.29, Iim(l smszm. 1430, lim| 27X
0 2 x>0 1+ X7%

3anaua 15. CpaBHUTH OECKOHEUHO MaJlbIe.

f = tg 2X, f 1
15.1. (X) gex 15.2. (X) cosx

g(x)=arcsinx g(x)=3x%

f (x)=arctg®3x, f 3x—
153 (x) = arctg®3x 15.4. (x)=sin3x—sinx

g(x)=4x" g(x)=>5x.

f (x)=cos3x—cosX, f (x)=x*—cos 2x
15.5. 15.6.

g(x)=5x". g(x)=6x’

= — f (x)=sin X +sin5x

157, ()= VlexL 158 )

g(x)=2x. g(x)=2x.

23
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SN— —
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= .
V_A <
Lo+
~ X
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» =
(TR—T
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N—"
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15.9. f(x)

=S
<
T+ x
O ~—
~— ~
~ o
o~ >
< <
Il Il
~_~ o~~~
X X
~— —
Y
N
~
Lo
—
—_
x
|
<
N—
-~
[e2]
X3X
N0
Il Il
—_~~ o~
X X
~— —
—
—
—
Lo
—

> —
[ - >
7 > N
+ > +
5, 8. x ¢
= 4 o o < +
= o | X o
[72 J— — 00 +— >
Il Il I Il I Il
A~~~ ~~~ ~ N~
X  x > > < >
~— ~— ~— ~— ~— ~
Y— (@) Y— (@] Y— (@)}
< © e}
1_ — 1_
Lo Lo Lo
— — —
&
(%2}
8
P | o2
. o S <
x c ~ X
® 'R " - £ 1
= m o X [ 3N
72} 3+ O ™ X
Il Il I Il Il I
o e e e e N
x > x > > x
~— ~— ~— ~— ~— ~—
Y— (@)] Y— (@)] Y- (@]
™ o N~
< 5 —
Lo Lo L0
— — —

f (x)=sin7x+sinx,

15.20.

)=X.

(x

g

—_
X
N
| .
N X
X 00
N — _
S <
n <
I I
—_ o~
> <
N~ —
Y— (@)
N
N
Lo
—
~
|
X
+
A
™
Il Il
—_ o~
X X
~— ~—
Y— (@)
—
N
Lo
—

—
x
+ o
~ >
~— |
=~ ™
ZVA nV<.Av
I Il
~~
x >
SN—
Y- (@]
<
N
Lo
—
—
X
| .
o~
2 X
-~ |
X >
N N
I Il
~~
X X
S~—
Y— (@)
™
N
Lo
i

f (x)=cosx—cos’x,

15.26.
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f(x)=+49-x-3, f (X)=cos3x—cos5x,
15.29. ( ) 15.30. ( ) ,
g(x)=2x. g(x)=x"
3apaya 16. Haiitm mnpenenbl, HCMOIB3YS OKBUBAJICHTHBIC
0EeCKOHEUHO MaJble (DYHKITUH.
, . o
_In(1+3¢°) 16.2. lim SN 7X—sin3x
16.1. lim 3 7 X0 e~
x>0 X —BX
. 1-cos3x X2
16.3. lim=_——""", i
x>0 sin27x 16.4. lem) In(x? +1)
. arcsin 2x _In(1+4x?)
16.5. lim-——— =", Sl A
x—>0 In(2x2 +1) 16.6. llm) sindx
2 _ . 1-cos4x
16.7. lim 3X_ 23 16.8. lim=— "~
x>0 sin 3x x>0 2X
16.9. lim NL+3%) 16.10. lim S
-0 18X +1—1 =0 In(7x +1)
16.11. fim L+ x -1 16.12. fim 109:(x+1)
x—0 3arcsin 3x x=>0 - arcsin X
S _ . 1—cos5x
16.13. lim 3_ 1, 16.14. lim———.
x—0 Sin 6X x=>0 SIN° X
. 1-97 - In(1+2x)
16.15. , 16.16. lim ———"~,
015 lem) sin6x x>03x+1-1
. 1-cos3x 1—e%
16.17. lim : i
x>0 log,(6x2 +1) 16.18. fim sin3x

25




1-e?’ . Sin2x + 2sinx

im_—_ 16.20. lim
16.19. 'X'E?,l_cosgx- x>0 1—C0S5X
_ 2X
16.21. lim - S%57X. 16.22. lim-0_—%
x>0 §in“© 2x x—0 2arcsin 3x
_ _ 7x?
16,23, lim 1+6X=1 16.24. lim*=%
x>0 sin7X x—>0 Sin2 3X
16.25. 1im 0953 +1) 16.26. lim =~ %X,
x=0 arcsin 2x x>0 sIn” X
e -1 . Bx?—x
16.27. lim S 16.28. lim ———.
x=0 aresin X x=0 gresin 3X
2 . 1-cos2x
16.29 lim MO +1) 16.30. lim =~ >2*
Hol_\/ZXerl x=0 aresin”® 7X

3apgava 17. Haiftu ToukM paspbiBa GyHKIMU Y M ONPENEIUTh UX
THII.

1 17.2. y =In(x—-8).
171 y=ex7, y ( )
N - X—4
17.3. y:%. 17.4. y:2|—|.
2X° —-5x-7 X +x—-20
1 1
17.5. y=>51+x, 17.6. y:arctg(j.
X+9
17.7. y = V21t X -5 17..8. y=X+—X+3
X2 -16 [x+3

26



21
119y:am@§£— 17.10. y =gx5
—X

17.11. y=In(x+7) [20+x -5
17.12. y=2—
x°—=25
_ 1
17.13, y=% 17.14. y—e*+
X" =X
X+2 2
17.15. y =X+ — = _ X
y x+2 17.16. y = —
X _
17.17. y== 1718, y:«/7+x 3
|X| x> —4
17.19. y = arcty —— 17.20. y = 2%
X—2 X+3
|X+Iq |x|
X"+ X X —X
x-1 1
17.23. y= 17.24. y =arctg —
Y 2x% —x—1 y gx
17.25. y 1 : 17.26. y =In(1+2x)
1+ext
17.27. y = x+ X2 17.28. y=arcty +
V—ﬁ X—6
. 3
17.29. y =3« 17.30. y =

27



3anpava 18. Iy kycouHo-3aaHHON QYHKIIUU Y = f(X):
1) HaliTH TOYKM pa3pbiBa PYHKIIHUU, €CIIA OHH CYIIECTBYIOT;
2) HAWTH CKa4OK (PYHKLIMHU B KKION TOUKE pa3pbIBa;

3) cnenath CXeMaTHUYECKHI YePTEeK.

18.1.

X+2, x<0,
y={-x"+1, 0<x<1,
X+5, x>1.

18.3.

Xx-1 x<-1,
x2+3, —1<x<1,
—2X, x>1.

18.5.

4—-x, x<0,
y=1(x+3f, 0<x<2,
2X, X=>2.
18.7.

Xx—3, Xx<0,
x? -1, 0<x<1,

X+6, x>1.

18.2.
:
18.4.
:
18.6.
:
18.8.
:

0, x<-x/2,
CcosX, —wl2<x<rm,

2, X>r.

2—X, X< -rxl/4,
tg X, —7/4<x<0,
0, x>0.

cos X, X<0,
Xx—=1 0<x<2,
2, X>2.

X+3, X<-r,
sinx, —r<x<0,
0, x>0.



18.9.

2X+4, x<1,
y=43x% 1<x<3,
X—2, Xx=3.
18.11.
—4x, x<-1,
y=1-(x-1), “1<x<1,
4x, x>1.
18.13.

—X+3, X<-2,
y=4x*-1 -2<x<1,
2—-4x, x>1.

18.15.
X—4, x<-1,

y=4x% -1<x<1,
X+4, x=>1.

18.17.
X, X<0,
y=4x*+1, 0<x<1,
3-x, x=>1.

29

18.10.

1+Xx, x<-1,
y=x? -1<x<0,
sinx, x>0.

18.12.

4, X< -1,

y=1c0sX, -7 <x<0,

0, x=0.
18.14.
-1 x<-xl4,
y=31tgx, —7/4<x<xl4,
X*, x> xl4.
18.16.

X+1 X<-2,
y=4—x"+2, —2<x<1,
2+ X, x=1.

18.18.
X+1 Xx<0,
y=1(x+17, 0<x<2,
—X+4, X>2.



18.19.

— X2, x<-rx/4,
y=11tg X, —wrld<x<xl4,

2, x> rlA4.
18.21.

sinx, x<0,
y=<x*, 0<x<2,

0, x>2
18.23.

cosXx, x<0,
y=41-x%,0<x<2

X3, x> 2.
18.25.

—sinx, x<0,

y=<x% 0<x<1,

2%, x=>1.
18.27.

2X, X<1,
y=41(x-1f, 1< x<3,

2—2X, Xx=3.

30

18.20.
X+2, x<-1,
y=4x*+1 -1<x<1,

—-X+3, x>1.

18.22.
—X, X<0,
y=1-(x-1), 0<x<2,

X—3, x=>2.

18.24.

X+4, x<-1,
y=4x*+2, -1<x<1,
2%, x>1.

18.26.

Xx-1 x<-1
y=4-2, -1<x<0,
cosx, x=0.

18.28.

SinX, X<-7x
Yy =4C0SX, —7 < X< T,

1 x>



18.29. 18.30.

—X, X<—-rxl4, -Xx-1 x<0,
y=1tg X, —w/d<x<xl4, y=1(x+5), 0<x<3,
X, X>rl4. 1-x, x>3.
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