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12. limx?[1—cos’(3/x)] 13. li 0% im = 15, Jim x(InGre+ 3) = Ine-3))
X—0 X—>+ n + X —_ X—>+0

Bapuanr 19.

X +2x+2 \/1 NI . 2 1
X +x+2x+ +3x — X 3 lim sin® x + 2sinx + 4 hmx(m+x)

1. lim 5
x>l x 4+ 3x+2 x—>0 2x+3x° x>-7/22sin’ x —sinx —3 ¥
5. lim <=L 6 lim fg3xsin9x 7. 1im 87 8. fim(1 - sin 6x)°"

=/43/cos 2x =0 J2 —gin? 4x — /2 +sin’ 4x T 1gSx 0

]/X\/)H—2
9. lim [ 4+(J

10. lim(cos x/ cos 2x)€ % 11, limx*[cos(6/x) —cos(3/x)] 12. lim(2 -5 - x)ctg3mx

4-2x
inx - 2 _ §f1+20g75x 1
13, lim SI0X Z20r€8 g X2 sy NIF2ETY

x—>+0

x>0 arcsin4x - sin(5x/2) L2 5% 225 o0 x - gretg (2x) + 4x°

Bapuanr 20.

. 2x'—11x-21 \3/1 2x —31-2 In*x-1 )
Llim=t 222 o o L 3lim—— 4 lim (2 +4+3B-2x)

=7 x =343 x—>0 3x +4x? w>e2ln*x—Inx—1 x>

4 _ _ 4 s _ _ 4ctgSx

5. s1n *(3x/2) 6. lim \/3 + tg6)f \/3 tg6x 7 1im \/sin2x -1 2. lim(3 xj

0 sin(7x%) x>0 sin9x x>x/4 cos2x =0\ 34+ x

1/(2x*~4x)
9. lin3(§+2x) 10. lin3(1+sin3x+sin6x)”5i“4" 11. limx[tg(l/x)+tg(1/5x)]
X + X X X—>00
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2 4 3 ) 3x _ 9 ) _ X _x

12. lim (2x tgx —/cosx) 13. lim M 14. hme'—e 15. hmu

¥/ -0 gresin(8x + 3x%) x=3 arcsin(x — 3) x>0 T 57
Bapuanr 21.

. 24+2x-1 i 1 . 6tg’x—5tgx—1
1. hmu 2. X+ 3. lim & XTI 4 iy (V9x* —2x -3 +3x)

¥=133x° +5x -2 «/9+4x+4x -3 wor/4Ttg’x —10tgx +3  ao—

. . 2x +5x

5 1im sin3xsinl lx 6. lim _1g"8x *8x 7 liml+c20s7zx 2 lim 3- \F

x>0 cosS5x+cos8x—2 01 —3J/cosl4x =l tgtx x>0 3+2\/_

9. lim(cos x +sin 4x)"* 10. lim(cos 2x/ cos 8) 11, lilr(}(cos4 3x—1)ctg®6x 12. lim 2% -1g(7/2%)

. . .2 1g2x _
x - arcsin 3x 14, lim In(2x - 5) 15, lim S0 3x+2 1

13. lim > . . —
=0 In(1-tg”"9x) A | *=0 In(1 + arcsin3x”)
Bapuanr 22.
3 3/ 2 _
Lolim X 1 g g MIE2erl g SISl a7 420 5. lim SLOVETY
x—>-1/2 2x +11x+5 x——1 3[2+x +Xx x—l/e ln x_l X—>—0 x—0 ‘,COSSX _1
Lo 1 pr B > . 3/(x—=6) i
6. lim M 7 fim VLS Veos2r g (sin6 9. lim(2 - cos 7x)*'"
xor/6 36x° -7 x>0 tg(x/2)tg8x x-6\ sin x x>0

1

(14 2x i .
10. hm( i x)] 11. llng(cos3x—cosx)ctg(ﬂx/2)

x—1

—-X
2 . )
12. limerg(Smx)-1g(Tnx) 13. lim W—x” 14, lim—" L5, jjp 2SI HOX
ex -1 147427 —6 X_HOW
BapuanT 23.
2x° 2 «/ _
1.lim u li -6+2 3 im 3+10sinx —8sin’ x A llm(x+m)
! (2x X 1) \/x+ ( x>7/6 3—11sin x + 10sin’ x x>

. 4/sin3x
5. lim— S8 i, 82X 188 -y, SN =T/3) g lim(z i ij 9. lim(5— 4x)"* /(D
x>0 cos7x —cos3x 01 —4/cos9x x>7/3 1-8c0s’ x =0\ 2—x x>l

10. 1ing(1—cos3x+cos6x)"’g28" 11. lim (x+2)[In(x +3)—Inx] 12. 1i1r11(3—\/10—x)-ctg2ﬂx

arctg7x +In(1-2sin x*) sin(7x) 15. lim arctg3x® —2tg’2x

13. lim 14. lim . —
x>0 1+6x+5x2 =1 =1 In(lnx+1) *=0 In(1+ Sarcsin” 4x)
Bapuanr 24.
X —x Jx+1-2 In’ x+lnx 2 COS X

1. lim 2. lim———— 3. lim——————=4. lim(Vx’ +4x+1+x) 5. lim

x——1 x4 -1 x—3 ,3/5+x -2 x—e ln X — X—— oo( ) xor/2  —2x

- N S xsinx—1

6. fim Y2 3sindx */f SSINAY o i VLRSI =L g (os(WIBx)Y 9. lim(2 - x)™0-0

x>0 8x+3x x>0 xs1n(x/2) x—>+0 x>l

1/sin” x

im| 2 1 .

10. lim| —&* 11, lim cos2x-1g(x+7/4)12, limxln 2L 13, fima(s¥ -1)
x—0 1 +smnx x>/ X0 2 + 3 X—®©

2

2  3fi—2aragx -1
14, lim— ¢ —1 I arelg?x -

—— 15.
0 sin”® 4x — 3tg’x’ \/1+3arcs1n2x 1
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Bapuanr 25.

6

- J J ) I
Llime L g g YIEX VI3 g XTI o 12 e 3)

=1 2x" +5x—7 =t x> —11x+18 'x—"f/“ tg’x—1 xo—on

5. lim BG4 G40 oo, @8xoigdy oy 0T g lim(cos3x)™** 9. Tim(3-2x)"

x—=0 sin Sx x>0 4— ,2)(7 +5x+16 x—1 s1n(7zx x>0

10. ling(l +1g9x —tg8x)"""*  11. ling(Z —2x* +3x+4)ctg3x 12. lin]1 tg(3nx)ctg(S57mx)

x274_ _ 1g7x
sin(24/x) + 2/x 14 Tim 2 I s 0=30)+e -1

13. lim . . .
x40 1n(1+3f) 53x 2 tgIn(x/2) 50 gsinsx _q
Bapuanr 26.
1. lim —x throS ) W0x=3 g sintaoSsine =6, x(VJ4x> + 2x +2x)
x—1 x +5x—-6 T o3 ,/3+x /2x x—>-7/2 sm3x+1 X—>—00
. . P 1/4x
5. lim_ 8 =183x ¢ fi SIVX =S COS3XZCOSX g i _272Y | g jim(JITx -0
¥-0 sin4xsin 9x x=7 2x—14 xor g 2x x>0\ 24+ x+3x x>0

10. ling(cosSx)”(”i“g") 1. lim(1-+/cos9x)- cig2x-cig5x 12. lim cos2x-ig(x+7/4)

3 2 2 2 X _ X
13, lim ST IS gy X sy O
x>0 arcsin” 4x - sin(3x/7) x>l 1+ cosmx x0 fo"x —sin x
Bapuanr 27.
Xt 4 R ) . 4cos’ x—1
l.hmxtﬁ 2. lim 8+ 5x-x 3. lim 2cos al 4. lim xIx* +3 +02-x")
x—>-1 x =1 x—0 3l2x2 +x3 x>7/32c0S  x+cosx—1 X—-0
- 2 +3tgdx —\/2—3tg7 i -
5. 1im S8+ 20) —C0s@H) lim Y2738 al J2730gTx o sin(r/6-x) 070 g lim(1 - 3y
x>0 X x>0 sinl3x x->r/6 1 —=2sinx x—0

. x . v 1/3x . . 3 2
9. )1(1_>rr010(cos(4/x)) 10. lgr(}(\/l x—x)"* 11, £1E>r3(tgx+tg6x)\/ctgx ctg7x 12. )1(1_1>r73(1+cos3x)ctg 5x

2 2
13, lim— arctg(3x —7x") 14, Tim 1n(1fz;g4x ) 15. lim ln(25 cosyg)
-0 aresin® (9x + 2x7) + 2tg°x N Y | ¥20 (™7 —1)
Bapuanr 28.
} .4 4
. lim sz o mY3TA Ay gL diglrrdigxdgx =3 XA —5x—1+2x)
x—1 x —8x+7 x—0 /1+2x 1 xo>-m/4 tg x+tgx+2 X—>—00
. 1/N2x+x7
5 lim 1g7xtg9x 6. i SInSx sin 5x 7 lim l—x/Esmx 1 tg (3\/7) 9 tim 5+x
x-0 cos 8x — cos3x x=>0] = ,COS 4x x>7/4[D cos x _1 x—> x40\ § 4 2\/;
L . ANe1/3) +5 . . x* -arcsin 5x
10. lim (sin6x/sin2) 11. hm tg—tg— 12. lim 2" -#g(3-27") 13. Ilm——
xol1/3 3 10 Xm0 x>0 arctg 6x +2x*
sindx
14, im 3 1 lim _ In(4x-1)

— 15
=0 In(1+ arctg6x) 2 \1-cosmx —1
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Bapuanr 29.
8x’ —1 X’ +9-5 In*x+2Inx-3
1. lim ———— 2. lim———= 3. lim—————4. lim x(v9x” + x +3x
1216x* —10x +1 =43 _\J1+2x x—e In*x—-1 x—>—00 ( )
5. i GG+ 8B40 (L sindxasinSy o V2-2c0sx imcast)
»=08in(5 +2x) —sin(5-2x) 0 f3x+5-/5 xo>-n/4 44y x50

. 1/8x
9. llrg(m) 10. lim](3+2x)"/(x2’]) 11. lim+/cos5x —cos9x -cig2x 12, lim sin > 2 g X

3-sin7x X2 3 4
2y . 6 _ 47
13 lim sin” x—1 ‘ irn1n(cos5x) 5. lims1n5x+ I-x" -1
x=7/2 gretg(2x — 1) x>0 In(cos 6x) 0 1o dx -sin® 6x
Bapuanr 30.
2x° +5x° +5x+2 V1-2x+x° -1 8sin’ x—1
1. lim 2. im————————— 3. lim 4. lim Bx+3/6-27x
>l S544x—x° =0 38— x x->7/6 25in” x +sinx —1 X—HO( )
1
. T ctg3x
5. 1im SOSOX ST (g 1V sIndx g cosxosin k]l hm(““jx i nm(co#j
x>0 1—cos’ 7x ¥20 1 —+/cos9x x->1/2cosx +sinx —1 = 5—x x>0

(— 1/\4x+2x>
10. lim 6~ 11. 11m\/5x 7x* -ctg(\6x) 12 hm cos2x tg(x—rm/4)
6++/2x

x—>+0 x—+0

. a2 3 2_ o
tg9x - arcsin J3x 14 lim lpcosx 15.1im I+x" —1-sin3x

13. lim —
1+sin5x* —1 w2 @ ] 0 In(1 4+ x) + €%+ —

x—>+0

3. PACHETHO-TPA®UYECKAS PABOTA HA TEMY
«HENPEPBIBHOCTH ®YHKIIAM».

HccnenoBaTh HA HellpepbIBHOCTH (yHKIMHU (TIpUIIOKEHHE 3).
Bapuanr 1.

s1n3x x—1 2 1
X +2x +2x+1

L f(x)=

J(0)=7

3. f(x)=0,x<-m;sinx,—7 <x<0;7,x>0 4. f(x)zarctgi3 5. f(x)=2"1
x—

Bapuanr 2.
Lofo=Y1Ex=l, X85 =450 + “6 2 /(0)=0
X x* -
|x+3] 5 2! 43t xe/x
3. f(X)zm—; 4 f(X)ZW 5 f(X)262 I
Bapuanr 3.
sin(x —2 1 cosx )" +2x
Lf=3me=d, L, f(x){ j SEEE =2
x?—4 x +x cosl
3. f(X)=x+1,x<0;(x+1)*,0<x<2; 4—x, x>2 4. f(x)=13]% Cf(x)=x"e""
+
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Bapuanr 4.
J+x-1 x+3 s1n7x x+5 x+4
L f(x)= +— 2. f(x)= T S(0)=-13. f(x)= bed] 4
X X +x-6 x -x —x+1 x+4 x
4. f(x)=arcctg ! 5 f(x)=
x—6 1_2;
Bapuanr 5.
arctg3x x+4 .
L) =222 20 0 ) =(1-30" + S(0)=1
X — X' —625
2
3.1 (x)=—x,x<0;x’,0<x <2;3,x>2 4.f(x)=w Sf(x)= 5”"
Bapuanr 6.
]
NA=2x -2 x+3 sin x x
L f(x)= - 2. f(»)= — /(=1
X x" -1 nl x -4
+3
3. f()c)zu—x2 4. f(x)=arcctg 6 - 5. f(x)=x7-2716
x+3 (x-1)
Bapuant 7.
arctg7x 2x 1 sinS5x x+3
1. f(x)= 2.
S (x) s f()\/—[x”“f()
‘ ) < ) S 3]/()(72)_2 1
3. f(x)=-2,x<-m/2;2sinx,—w/2<x<7m/2;l,x>7m/2 4.f(x)=W 5.f(x)=—l
1-7~
Bapuanr 8.
Jl—x—x> -1 2x+3 s1n3x 1
1. = + = +—— f(0)=-1
) x w125 W /O
2
z‘x +5x‘_ _ 1 _slar?)
3. f(x)=———x 4. f(x)=arcctg—— 5. f(x)=e
x+5 3—x
BapuanT 9.
1—cos7x 1 . . x+5
1. f(x)= > 5 2. f(x)=(1-2sin5x)* +— ,f(0)==-2
X x"—=3x+1 x> +2
]
3. f(x)= | |x<—2\/4 x*,2<x<2; 12x>24 f(x)—;] 5. f(x)= 2
1+5%
Bapuanr 10.
VI+x+2x* -1 x+3 sin 2x x+1
L f(x)= +— 2f()— f(0)=5
x x° - x*-16
+ _ 3 _ —1/x
3. f(0)= x+| 2 4. f(x)= P fx)=|x+1e
Bapuanr 11.
L f(x)=s1nx—s1n7x+ )2c+3 5 f(x)=(cos8x)3“‘2+ 31
X x° =25
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3 _M 4. (1 + 23+
. f(x)_ x2 _x3 f(x) arCtg 7]/ 5. f(x) n( + )

Bapuanr 12.

. 2 _
sin(3x” —2x) N

L @)= /3D —(x=1)° 2. f(x)= 1yﬂ®ﬂ

3. f(x)= Ux<0\/1 X2, 0<x<L1/(x=1),x>1 4. f(x)=arctg(2") 5. f(x)= pERpIT 6”"

Bapuanr 13.

cos7x—cos2x X

1. f(x)= > 7 12. f(X)=1+3x)"" +(x* =17, £(0)=1

3. =L 1|x +x 4 f(x)=arcctg(5*0V) 5. f(x)=2"")

Bapuanr 14.

. ) 1-cos’3x
1. f(x)=(2-cos8x)""* +(x—5)"2. f(x)= . 7. /(0)=-2
x x —4)
+3
3. f(x)=u,x<—3;\/9—x2,—3SxS3; ! x>3
x+3 x-3
4‘ f(x):W 5 f(x):22x/(3xf1)
Bapuanr 15.
sinx —sinl cosx ) X
1. f(x)= + 2 + -
/) x—1 2x% - S0= ( os3j -
3. f(x)=—M,x<0;\/4—x2,0SxS2; ! x>2
X xX—
4. f(x)=arcctg(1/3"7) 5. f(x)=|x|e"”
Bapuanr 16.
1. f(x)=(2—cos5x)*" +-2 _ arctg7x —,f(0)=5
(x—2)
3. f(x)=1-x",x<0;(x-1)’,0<x<2;4—x,x>2
3
4. f(x)= arcctg—4 5. f(x)= 3]/X
Bapuanr 17.
— 1 3
L f(x)zcosx c0s2+i2 5 f(x)=s1n34x_ X F(0)=0
x—=2 X X x—1
‘ 2 4‘ glx 4 olix ~ .
3. f(x)= - -x 4. f(x )_W 5. f(x)=arcsin[l/(x —4)]
Bapuanr 18.
L@ =" 2 () = (1 -sin 70 42 (0 =2

4 (x+1)
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1

5. f(x)= xle *6

3. f(x)=2", —1<x<l; Lx=1 x-1, 1<x<4 4. f(x)=

1

-5
Bapuanr 19.
1.f(x)=xsin(2/x)+1/(x—1)62.f(x)zarCtg3x+( ! )2,f(0)=—1
x—2
|x+4| L
3. f(x)== —x 4. f(x)=arcctg 5. f(x)=sin| 5%~
x —16 x+5
Bapuanr 20.
2
sinx |3 4 sin3x 1
1. f(x)= + 2. f(x)= - ,f(0)=1
/) (sin3) -8 S Jx+4-2 (x—l)3 /@
2 1
3. f(x)=cos(ﬂx/2),x|sl; x=1,|x|>1 4. f(x)= 5. f(x)=——+
1-7%~ X3
Bapuanr 21.
sinB-x) 1 2x+1)"" 4
1. = - 2. = +(x=D7*, f(0)=1
f@ =TT 2 () (MJ (x=1)",£(0)
s =y fmaee—L s =T
L JX))=E=———x . f(x)=arcctg——— O. f(x)=x"- X
x’—16 g(x—3)3
Bapuanr 22.
arctg4x x-1 arctg3x x+3

T e s YT s B e eanea /O

il
53 —1

3. f(x)=2\/;,0£xﬁ1,4—2x,1<x<2.5,2x—7,x22.5 4. f(x)=— S.f(x)zarctgL1
573 41 -
Bapuanr 23.
AM+2x+x" -1 x+3 arctg2x  x
1. f(x)= + 2 0 = T (o) =1
X x -8 x +3x x-1
x* —6x a
3. f(x)= -3x 4. f(x)=arcctg 5. f(x)=6~
x—6 4-2x
Bapuanr 24.
arctg(x—1) 1 . s/ 1
1. f(x)= + 2. f(x)=1-sin9x)"" +———, f(0)=—-4
0= S W= Pt SO
2)(i
3. f(x)=1-x",x<0; x,0<x<1; Lx>1 4 f(x)= — 5. f(x)=3 ~
1+73
Bapuanr 25.
5 x+2 sin® x x
1. f(x)=(cos7x)* +————— 2. f(x)= +—, f(0)=5
@) =(sT)7 + 57 2 S W= e f(O)
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1
3. f(x):xz+M 4. f(x)z% 5. f(x)=|x—2]e 2
|x+2| r ol
1+377°
Bapuanr 26.
cosx—cos5 1 e - 3x
L f()=—F—F+5 2. f(»= -——. f(0)=0
x =25 X X 1

3. /(0= | ;"+x+1 4 f(x)=arctg—— 5. f(x):ln[1+5x+64J
2x+4

Bapuanr 27.

2

1. f(x)= (;)7 —(x=2)* 2. f(x) =

)
sin(x” —5x) N

1
—/(0)=1

x e
3.f(x)=u,x<0;\/1—x2,0stl;\/;,x>1 4. f(x)=arctg[3”3J 5 f(x)=
X

x2 . 7]/)(
Bapuanr 28.
1
cos9x —cos2x 1 1+4x \~ _
Lfx)= -2 f(»)= ( ) +(x* =17, f(0) =1
x’ x° -1 +3x
+2] = -
3. f(x)= 2x +3x 4. f(x)=arcctg| 25~ | 5. f(x)=3%~
Bapuanr 29.
1 f(x)=(2- cos6x) Fx D) 2. f(x)= Smsm” — f(0)==2
(x+6)
3. f(x)=0.5x, >2 4. f(x)= L s f(x) =942
1-5>+
Bapuanr 30.
1
sin x —sin9 cosx
1. f(x)= +
S x-9 2x% — 2 @)= ( s9)
‘xS —1‘ b 1
3. f(x)="5 1+x+1 4. f(x)=arcetg| 2 > | 5. f(x)=|x[-5*
x —
4. TonoHUTEIbHbIE BADHAHTHI
4.1. Ilpenen mocsaeaoBaTeJIbHOCTH (TIPUIIOKECHIE 4)
Bapuanr 1.
. 3n’ +8n+1 . (B=n)+(n+3) . 3n+1 B \2n+3
I. im——— 2. lim 5 > 3. lim 4.
e (5n+2)(2n+1) 2 (3—n)’ —(n+3) e (3n+2)(2n+3) «/3n+2 +2n+1
n+l _ gn-l1
5. lim2 >

N0 3n+2 +5n
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Bapuanr 2.
Qn+1) 4 _ Nwm+s5(37 1) (3-n) —(2-n)
L lim———— . lim —= 3. lim 5 3
=0 (n+1)" +4n n>e  1—2n+3n =0 (1-n) —(14+n)
4 lim\/2n2+1+3n 5 1 P
Cnse 2n43 o Q31

Bapuanr 3.

3 2 N 2
| lim 2n’ +3n° +n lim(6 n) —(6+n) 35

V3n® +4(3n-1) i

r (20 +1)(3n+2) T e (6+n) —(1=n)” T wom 3nP +6n+1

2n-1 _ ~2n
5. lim > 2

N0 22n+] + 52n+2
Bapuanr 4.

(3n+2)(4n+1)

) lim(3—1/1)3—(2+n)3 n*+2n+3
Cnoe T +2n+99

. . m
n (I=n) =(1+n) == (20 41)Yn* +2

 3n+2++/3n+1 _ 3ty
4. lim 5. hm]—3

n—»om 1l5n.|_8 n—w QN ‘|'3Wr
Bapuanr 5.
| Tim 6n’ —3n° +1 im 2~ n) —(2+n)’

= (3n+5)(4n* +2)  or (140’ = (1= n)’
5n+2 _7n7]

(2n+8)\/4n+1 . A2n+3 .
~—t 4 lim 5. lim ]
odn+2+3n+5 e ST

3. lim 5
e 2p° +3n+1

Bapuanr 6.

2
i 57 +D(6n+2)

3 2
3 ( lim (n+1) —(n+1)
>0 S5p° +2n" —n+6

Cmoe (n=1) —(n+1)°

3. Tim 3n’ +5n+1 4 lim \N2n+3 im ZAE
S 30 46 ot Bnrd N An+2 e 2 T

Bapuant 7.

1 lim 3n* +2n° +1 B (2n+1) - 8n’

v (20° +3)(5n” +1) o 2n 1) + 40’

3 lim Jan+2+32n+3 . (3n® +10)32n+1 5 tim 3ty 5l
o I5n+8 e 5p% = 2n+1 “ne 317152

Bapuanr 8.

N lim(2n+5)(3n2 +8) (3—4n)?

50 =2n+3

3n+1

L lim——+
o an+1+3n

Y2n+5

. lim
> 6n +2n+3 oo (n—3)° —(n+3)°

n—1 n+2
5. lim>
n—o0 27[ + 7n+

23

'nﬂ\/4n+3(3n+1)

. IIm
e 50+ 6 +3n+2
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BapuanT 9.
| lim 6n° +2n-3n’ lim (3-ny
noe (3n3 +2)(3n2 +5) n—>w(n+1) (n+1)3
3n’ +8n+5 . B3n+2+2n+5 o 4mt g
3. lim 4. lim / 5. lim n—1 n+2
"%w(2n+l)\/2n +4 ne0 Sn+8 n—» 4 +3
Bapuanr 10.
| Tim 2n* +3n-5 (n+1y° —(n+2)°
o (3n+2)(Tn-1) e (4-n)’
. \jsl’l2 + 2(1’12 +3) 3/2n +3 +\3/; 4n+4 _2n—]
3. lim 5 lim 5.1 ] >
n—m 3n“+n+5 n—o m n—o PMHL _ g+
Bapuanr 11.
1 (5n2+2)(”+2) im *J2n+3
Cooe 1=4n=3n" 7 o=(99n+1)(n+3)
3 lim (n+1) —(n— 2) 2n+5s 2l _ 32
. n—sow l’l +2l’l 3 n—)w{/m_'_m n—)oo 3271 2 22n+3
Bapuanr 12.
1 lim 2n* —4n+3 (n+1) —(n+2)
(3 2)( 2) M e 2ne3
3 \/ ++/6n+1 4 lim 100n* +32n+1 3" 450!
g \/8+3n Cor2n1(2n+5) e 2 45
Bapuanr 13.
1 lim 4n’ +7n* -1 (2 n)> +(2+n)’
" now (2n+3)(4n +2) L (3-n)’ —(3+n)
3 im0y Vn+7 im A=
e (4n+2)(2n+1) N e S e S L T

Bapuanr 14.

1+2n) +3n2 -2
( )
m

1. :
o 4pt +n+l
31 In(1+n) -(2-ny
o0 (1-n)’ —(1+n)’

Bapuanr 15.

. 50 +3n-17
1. lim
> (21 +1)(5n+8)

m 2
oo Spt —6n+15

\3/3n+8(3n—1) 4 tim

V3n+2(20 +5)

2. lim
o 4-2n% +3n*
\N2n? +1+30° o3y g2
cdim—5. 1 ] ]
n—»0 2n+7 n—o Q¥ _ g
2 2
‘ m(3 n)2+(3+n)2
=2 (64 n)" —(1-n)
. sn+6 Ao
e 5[2n+3 + [3n+ n—)oo 22n+3 _52n

24



Bapuanr 16.

(5n+8)(1-2n)
Tnon 5p? —3p42

2
3 lim n- +2n+3

" (2n +5)i/n4 +3

Bapuanr 17.

_(5n* +1)(6n+4)
1. lim 3
oo 37 +2pn+5

4n* —Tn* +2

3. lim 4. li

" (5n% +7)Nn' +16
Bapuanr 18.

1 lim 5n° +3-17n*
= (3n2 +5)(2n2 +1)

(5n2 +1o)2/n+8

im 5
oo 6p° +17n—1

Bapuanr 19.

i (3n+ 6)(5n23— 8)
noe 8—2n—n

6n* +5n-6
m
=2 \[2n+3(6+2n)

Bapuanr 20.

1 lim 4n° =2n° +3n+1
o (40’ +1)(5-207)

lim 5n* —2n+3 4
e (3 £ DN2n+3)

Bapuanr 21.

5nt +6n-3
im 3
n>e (3p+2)(6n° —1)

SR +1(n’ +4)
3. lim

e 6n* =3n+5

Bapuanr 22.

e 1—5n—Tn’

3 A3
lim (n+ 12) (n-2)
oo 3p4+5n4+2

2
1imw 2 lim
o (51n+3)(2n +3)

2 1imC n —@2-ny
e (1-n) —(1+n)’

J5n+6+2V3n+2 _ . 34

4. lim 5. lim

e =3 Cn 3Ty g

_2\3 _ 3
5 i 213 = (+5) :
"= (3n-1)* +(2n+3)

4[5n_3 5 1 8n+2 _2n+3

m IIm—--
o d3n 2+ 4on+3 - noe 2 48

3 3
o (L+3m)° =270

2.
e 1430 +2n
. 2V6n+1++8n+3 246!
4. llm 5 llmﬁ
n— N3n+1 AR
] (2 —3n)2
2. lim

>z (n=2) —(n+3)’

Pn+5 " 7 4 32

. lim . lim
22830+ 7)+6n+3 =3 =7

. l1im (3 _ I’l)3
o0 (p+1) —(n-1)°

Isn+8+432n+6 I T
5. lim

'Il’l . —_—
o0 3I3n+2 n—y00 4n—1 +3n+2

N p—
—_

(n+4) —(n+2)

. Iim
e (=)

4. lim————-25. lim

n
Pn+4+2n 5" — g4
+

n—>o0 3 2]’1 1 H—>0 4n+] _5n+2

N2n+3-n

i JIin+4 B S

. lim 5. Iim———
>0 3 5n+ 1 +fn+2 e 35

25

25



26

Bapuanr 23.

n—)oo

(n+2) —(n+1)°
5n* +3n+2

- A5n+3+7n+3 16n—3n* —50n° 472 43!
3. lim 4. lim im———
e n+5 o2 +3(99n+5)  oe3T+4
Bapuanr 24.
2_g,3 _
L lim 2n° —5n" +1 ‘ (2n+1) (2n+3)
= (n+8)(4-n’) o Qnilp A
; m«4/3n+2(n+8) i 2n° +3 L s
Ceoe 1=3n-n’ e [on+ 4 ++/50° +3n% +1 ”_’w 57 46"
Bapuanr 25.
(5n+3)" —4n’ Jsn+8(n” +6)
A 2. lIim—M8M=
w14 2n—Tn’ n>n (2n+3)(3n+2)
(n+1) —(n—1y . N3 +5n+2 3 g
3‘ 4 hm— 5 1 n+l n+l
s (n+1? (=17 =20t 41430 73T
Bapuanr 26.
3 —_—
> (4n” +5)(2n+6) M 4 v 2n 13
. 51" =30’ +2n+1 . Jf6n+3 o4 o
3‘ hm 4 1 n+2 n+l
0 + 530t +6) " 2n+8 +( o 4 42
Bapuanr 27.
- +2)" — 2
1 fim &= 5 (n+2)" ~(n-2)
noe 4 —-2p—3n n—e (2n+3)’
V3n' +1(2n+6) _ Yen+3+342n+3 g1 _ 42
3. lim 4. lim ] . :
e 3p% +8n+100 n— Y8n+5 n—soo Q2 4 AT
Bapuanr 28.
3 _ 2 3 1\
| lim 4n 22n +3 m(n+3) (n-=1)
o2 (4—6n")3n+1)  now 8+99n
3. Iim——— (3n2 i 6) . lim 3n+6 —Sn” -7
) n—>w3[2n5+3(n+5) n—)w2\/6n+3+\/2n+5 . n_>w7n+1+5n—]
Bapuanr 29.

1. 1

"—>°°1 4n +5n* —8n*

\/3n +5++2n+3

G a6’ +3)

(n+3) —(n+1)’
(2n+3)°

m\/3n+2(n+3)

“noo 180 —6n+5

n—>0

9n—1 2n+]

n—)oo

V3 +8n+1

n—)oo 2n 1+9n+2

26



27

Bapuanr 30.
— 2 2
‘ m(8n+1)(1 n) 5 i O+ (n+5)
e 16n° +Tn+1 % (5 —p)? —(5+n)
V2n+1 " J5n-1 N Ak
3.1 4 lim 5. lim

”"”\/Sn+2 +~/Tn— oo (n+2)(3n=1)" " mow 37 45"

4.2, Ilpenesa ¢pyuxkuuu (IpuiIoKeHue 5).

Bapuanr 1.

X
tg| | 1+ =
fpVIH2x -3 g(( 2D3 . x -1 1—cos3x . 3"-9

. . lim 4, hm x—rm)ctgx 5. lim 6. lim
4 [y 22 =0 In(1+2x) 1 Inx ( Jetex x>0 gin 7x —arcsin7 x x-28in* 71X
N2+ x(4x+1 - /x
7. lim # 8. limﬂ 9. 11m(2 )" 10. lim (smﬂx)
xote  x 4+ 2x+5 x_>§ Sin (7'[ - 3)(7) x>0 x—>+0
Bapuanr 2.
Jl=—x — In(x* +1 1+2 3_83
i I3 g ) ) 3 1im O3y i B s, tim (2 28
8 24 3x 01 _ 1+ x>7 sin7x #+0 ¥ (1 + 2x)
) 2x —X _2 ) 2x _ 3 2 ) . 2 ) 72x _ 53x
6. lim<—2 "= 7. lim 2 g lim(cos2x)"" 9. lim (3x)" 10. lim————
=0 sin® 2x x_,% In3x x>0 ¥40 x>0 2x —arctg3x
Bapuanr 3.
N, -2+ i - 4x* — 2
L lim 13+x—-24x+1 2 1 arcsin2x 3 fim VX x+1- 14 lim e mmdx 5. lim X" —=3x+

x—3 x2_9 ) xlir(}ln(1+3x) ) x—1 lnx X—>+0 X—+0 [x+3+ [2x +

2x _ mq-2x 3 _ 1
6. limS T 7 fim e g X2 lim (x*)** 10. lim (3 - 2cos):*
»0sin3x—2x >0 In(1+sinx) A x40
Bapuanr 4.
T . B o
1. limﬁ 2. limw 3. limﬂ 4. limx’In2x 5. hmarcsm(x—zjtgx
x—>-2 X +8 x—0 X x—)ﬁ(ﬂ'—4x) x—=0 PN
4 2
i 4x* +2x+1)(x+3
L2 c0sdx 5 jjp INSIX g im X )9.ling(1+tg2x)]/x 10. lim(sin 2x)°

x—>0 /9+2x -3 X%Ex—z X—+0 2X3—6X+1
2

Bapuanr 5.
. Q/;—Z . 1—cosx . l+cosmx o A3xT+1+4x . l—cosdx . Insinx
1. lim 2. lim 3 > 3. lim 4, lm ——— 5. lim——— 6. hm—2
x—)lﬁ\/;_4 x—0 (e x _1) x—1 tgﬂ'x X—>+0 2x+ 8 x>0 l9+5x _3 x—)% T
x=2
2
3x e*SX

7. lim(1-x 2y g hm(x )9, 11mctg2x(x——)10 lim

N4 x>0 2arcsinx — sin x
2

27



28

Bapuanr 6.
4x X x—1 2
I 1in81—“93;2x > 2im— 3 im & i xin(x-1) 5. lim —;f77x 6. 1im 272
x-2 sin[ﬂ(x+1D ey B 1-e
2
In(4x -1 e 1 e
7. lim n(4x-1) 8. lim (1+6x) ) lim(cos3x)2r 10. lim ¢ ¢

x_>%+ B 1 140 x50 -0 gin3x — tg2x
\ 4

Bapuant 7.

_ N1=2x+x" —(x+1) arcsin 2x . 5% -1 0+3x—4 i Y3x¥+2
1. lim 2. lim m———- dim———4, 5.1

x>0 2x x>0 2 1 x>0 1n(1+s1n2x) x—>2 s1n(3x 6) x—>+°°«/5x+4 «/2x

-2

6. limM 7. hm(x——)tgx 8. 11m(tg2x)" 9. hm(x )S‘“3x 10. lim\/;—

X1 (X—ﬂ') x—>2 2 x—>+03x2_16
Bapuanr 8.

3 2 _ 2 _ _ _ 3 o

LlimISEY 22 i LENVOOSY MY I 2l Iy 5 limo Y2 —SnY

x—=0 X +x x>0 §Iin2x x—1 tgmx x40 x>0 ]n(2x+1)

1
2 2 2COS7FX _ 3
\J sin3x . . . hY; —4 2

6. lim > th F2x+l 7. lim—2 8, lim(1+2x)]/ * 9. lim(sin3x)" 10. lim X212

xo>+0 Dy’ 4+ 8x 43 x—1 COS(X-])—I x>0 x—>+0 x—>—4 3/x3+64
BapuanTt 9.

. 27 +x- \/27 X . sin(S(x+7z)) . cos5x—cos3x . g . 2x+\/2x +3
1. lim 2. lim 3 3. lim — 4. lim e " Indx 5. lim

x—0 x+2 [ x>0 et —1 x—0 sin” x X—>+00 X—>+00 I3x+2

) 2% _1 ~ In(l+cosx 342 ) Nl V1=
6. lm———— 7. 11mQ 8. hm(cosnx) 0. hm( ) 10. lim X

¥-0 3arcsin2x - T_, x50 x40 x50 4/1 Tx_31-

2

Bapuanr 10.

x -1 . Alx+1-1 . sin7x—sin2x (x2+3)(2x+8)

l. im———— 2. lim 3. lim

——— 4 lim “Pyetgdx 5. lim—— 27 7
Xl Nl+x - \/ﬂ X%OSin(ﬂ'(X-i'z)) =2 ¥ _e x_>7(x ) £ X—>+0 3/2x +5x+42

3

3 2
6. 1im 2" 1 7 Jim(1-sin2x)"" 8. lim (sin3x)*> 9. lim M 10, fim 124X =3
x>l 14+ cosmTx x—0 x40 x—0 -1 x—16 / -2

Bapuanr 11.

X
N 2 cos()
L lim Ax—6+2 2 1 3x” —5x 3 fim— 2/ 2

——= 2. lim——5— 4, hmthx(x—Z) 5. lim———
-2 3.3 .¢ x>0 sin” Sx A \/7 4 x—il
2

In(3x-5 \es
6. lim Y2XTTHV3x+2 L I(Bx-5) oo i 10, tim_J4x =4

7 2—e P¥ 9. lim(tgdx)™
X—>+o0 [5x+4 x—>2 Sinzﬂx x—)O( ¢ ) x—>70( g x) x—4 /8+x \/§

28



Bapuanr 12.

Yax -2 . 2sin(7z(x+1))3 In(5-2x) X =3x+2

l. im—————=— 2. lim 4. lim tg5xIn2x 5. lim

e x—y2x o0 In(1+3) B 0-3x-2  n = (2x+1)(x +8)

) 5/ _5
6. lim-2S0 4% im—lncoszf 8. lim (24)"" 9.lim(1+tg3x)™"" 10. lim frrl 32
x—>0,/4+2x_2 x> (X—ﬂ') x40 x—1 3x4_1
Bapuanr 13.
/ / _ 2 _ _ 2
Nxt+3-2 2. limM 3. limx.3—x+34 lm\/71n4x 5. lmM
x—>1 3 -3 x>0 3arctgx xl sin 7T x x40 x—>+w(3x+2)(x—8)
3 -1 J9+4x -5 e
6. lm—— 7. lim————— 8. lim ——— 9. lim (tg3x)2~10. 11m \2x )
x>0 ln(2x2 +1) x4 sin(2x—8) v+ x2 4 3x x+0 ( £ x) ( *)

Bapuanr 14.

Jx =2 _ 1-coslOx _ sin5x—sin3x x—-1

l. im——— 2. lim———— 3. lim———4. 11m5x ctg3x 5. lim

x—4 3/x2 _16 T x50 2)(2 1 tior tg3x X400 \/5x+8 +\/3x+2

X
otg=- ' ! l—e Jx+13-2x +1

6. Im———=— lim (3 8. 11m 1+tgx)2ex 9. hm— 10. lim
=] = 3/2 X x—>+0( X) ( gx) x>0 gin 3x — x x—3 x3_27

Bapuanr 15.

-6 . N 3x% +5)(x+2
I olim Y042 gy oVl g N, lim7xctg2x 5. lim( )(x+2)

2 xP -4 -0 ( (x+ I)J w7 sin2x x>-n 4x® +6x+3
cos| 7~—~

_3 — 1 2x e
6. 1im> "2 "X 7 lim(coszx)er 8. lim - 9. lim(tg3x)™ 10. lim(1+x*)"
x=0 1n(2x+1) x>0 x40 | x x—>+0 =0

Bapuanr 16.

\3/ 9In(1-2 ¥ Y pe -
[6x —4 2. lim ( x) 3. lim 2 > 8 4. lim tgxIn3x 5. hm-'-e—2
x—>4 «/4+ X —+2x x>0 4arctg3x =3gin" gx X0 x>0 cos2x—1

/ 4/ 2 2x 3/ 2 3 o
6. fim Y2X TV AL, hm(l—sm—)x 8. lim \/6_2 9.lim(cos2x)* 10. lim (xS)f
X—>+0 [2x +3 x_>§ In3x x—0 x—>+0

Bapuanr 17.

Y9+ 2x -5 . tgx . In2x-Inzx Vx? +3x (2x+8)
2. lim ~—— 3. lim 5 4. lm\/2xln5x 5. lim 5
x—>8 Ixr —4 x>0 gresin 3x % cos’Xx x40 xoto 3x° —2x+1
2
In(7—-3x N ~J1-
_arctgdx oy Ms lim(2-¢")"* 9. Tim(1+2x)°" 10. lim I+2x - Vi-3x

6. lim
x—0 4 16+3x =2 x—2 ex _e x40 x—0 x—0 31x2

Bapuanr 18.

. 1 B

L lim 10-x—-6v1—x (s.1nx+) 3 limcos3x cosx llmflnx 5. 1im 1- <3:0s2x
x—>-8 2+\/7 x—)() Sln4x X1 tg7x x—>+0 x>0 e
(x+8)(2x+3) Yox -3

7. 11m1n3xtg3x 8. hm(x Y o. 11m(1+s1nx) 10, lim—————

6. lim —————=
X—>+0 4x +5x+6 x—0 x—>3,[2x+3_\/§

29



30

Bapuanr 19.

x 1
3 —
\f . 2 . e 4x* -2
1. lin}L 2. 111’1’(} - ;rctg xlO 3. hm% 4. 11m3xctg7x 5. 11m 5e1s ;+32
el x+l—x/§ sin(27(x+10)) sinSx —sin3x (2x+5)(3x+2)

2 cos( )
6. limil lim—— 2/ 8. 11m(2 e )/X 9. lim (tg2x) 10. lim

2COSX_1
x—=0 ln(1+3x2) x—1 1—\3/)(772 x40 T>t0 X—>§ Insin x
Bapuant 20.
x 1
V16 4 s In(9-x .
i 6 4 2ol (=) lim J2xindx 5. fim S22 R+

) X_% x+i_\/§ T x50 ]n(]+2x) T ko2 sin 27w x x—>+0 X—>+0 3/x2+2x+1

X
In(1+x* cos )
6. lim ( ) 7. lim—=2= 8 lim(3x)" 9. lim(1-3x)" 10. lim g7y
x—>02 3[8+x X7 @ sin x_l x—>+0 x>-2 x _4
Bapuanr 21.
1 fim M3 VIEX g OSINSX s BTX 4 fim e I3y 5. lim S VX

x—>+0 {/ﬁ x—0 ,12+x \/7 x—>-2 /x+ 2 X—>+00 X—>+0 5.X7+ 3
Jo+4x-35 7 1 5% -1 ) ( 2)tg3 alrctg(x2 —4)

6. lim— . lim 8. lim (x 9. hm(1+3x)°‘g" 10. lim——
x4 sin(3x —12) 0 In(143x) w0 =2 sin27x
Bapuanr 22.
1—sin >
2 2 _ 2 - - 3
1 i 32T 2Ty im %% 3 i 24 fim(x-7) etge 5. lim 2 22
x—0 \/7+3x x—0 4x Xo>n T —X X X—+0 (x+4)(3x3 +4)
3 3 _ 1 -1 o 5 N -
6. limorx =2 5 lim% 8. lim(14+3x")™ 9. lim (Yx)° 10, limY* =3
x—0 arctg3x x—1 3 X _ x—0 x—>+0 x—>8 2_%/;
Bapuanr 23.
3/ 2
1. lim 8r3x-x —2 2. lim 2x 3. lim1 2008 4. 11mfctg2x 5. lim JS+3x 43 +2x

x>0 [x2 +x x—0 tg[zﬂ(x_F;)J X%g (7‘[ —3)(7) x40 X—>+00 /8+4x

V1+sin3x -1 L 209 —_— . sin2mx

6. lim 7. lim 8. 11m(s1n2x)tg4" 9. hm (x )2 10, lim

x>0 e 1 x—2 11’1(4)(7—7) x—>+0 x—>—1 3/1_x2

Bapuanr 24.

Po+2x-5 4x __arctg(x’ —2x)

4/
1. im 2. lim————— 3. lim—————~ 4, lim x*In3x 5. lim ——————— 24" +8

x—>8 \3/;_ o) C x50 tg(ﬂ'(z + X)) X2 sin37zx x—>+0 x>t [y 42 + \/§
2% ) 27 +2x -3 Yx -1

6. im——= 7. im~=""22 "2 8 lim (1+sin5x)"" 9. lim (3/x)¥ 10. lim
x-2 ln(4x—7) x>0 ln(2x+1) x—>+0( ) H*O( ) =1 \2x +3 —3x+2

30



31

Bapuanr 25.
3/ 3 2 _
1. lim N+2x-V9 L 2. lim—tgzﬂx 3. lim— ! 4. hm xX—— tg,x 5. lim 1= cosdx
e ) x>0 ln(l + 3x) x>l ln( 2) - 2 *=0 arcsin7x —sin 2x
o +1)/x* +3 !
6. lim¥ 7. lim (sz 8. limw 9. lim(1+2x)**™ 10. lim (s1n4x)
3 sin® rx xovn X2+ 2x+3 7 sin (m—4x) = 140
Bapuanr 26.
N In(1+3 1Y = (x=1Y 3 x
Lolim 22 F2 I3 lim— 4 fim ¥ 2+ 5. lim (x 2) =) 6 e <
x>-2 (2 + x) =01 _ P +1 =7 T]1—-sinSx  xo+0 ¥t AxT +3x+2 x>0 sin” x
25x _ 2 4 3x _ 32)(
7. lim=——= 8. lim(1-sin4x)x 9. lim (x y* 10, im————
e!ln (5x) x>0 x40 x>0 2 x — arcsindx
Bapuanr 27.
VX 14 -8y —/8x . arcsin2x’ C NXTHE5=3 . 5x* —2x+3
1.1 2. lim————— 3. lim—————4. lime " In3x 5. lim
x—>2 x2 _4 x=0 ]n(]+4x) x—2 11’1(3)(7—5) x>+ x—>+w(3x2+5)(4x2 +1)
2x _ g-x .
6. lim——— 17 tim Mg YEETLZS g i (1292010, tim (2 - cos 2x)'
0 sindx—5x  =0In(l+sin2x) 1 47 -] x—>+
Bapuanr 28.
3 _ _ 3 X+l gx-1 .
Lim2072 o gim 17 5 i B g i 1= n(3-x) 5. lim 2> 6. lim S0
=2 xP —x—6 x>0 sin (77 + 2x) eIeosx R 3 A AL P
In(8x -1 S
7. lim n(8x-1) 8. lim(1+5x)“* 9. lim (cos 2x)f 10. lim———— 3

b2 -sin2zx 0 x40 =134 -3x —1
Bapuanr 29.

J10+2x -4 e -1 tg5x

X x+4
1. lim 2 tim— L 3 tim—E g fimsf e (4x-1) 5. lim 2
x—27 \/7 3 x=0 gin (7-[ (2x + 1)) x—0 tgx — tg4x x—)% 4 X—+0 3X+ 6

in? _ 1 6x—1 ctaTx 4x _ A-2x
6. lim>2 20t COZS 2x-1 7. lim M 8. lim (1-3x) ™ 9. lim (cos3x)m 10. hm—3
x—0 1- ex x—>l+0 ) 1 x—>+0 x—>+0 x—0 Sln 3x tg4x
3 X ——
9
Bapuanr 30.
Vd—dx+x> —(x+2 in2 6 _ J
L lim X+Xx (x ) 5 limarCSI? 5x 3 lim 8 1 4 10+6x -4 51 Tx+2

. . lim
x—0 8x x—0 2*7X -1 =0 ]p (1 +sin X) x—>1 sin (3)(7 3) X—>400 / —14 + \/g
: Jx+4—2

6. lim 7. hm(x_ﬂ-)tg(x_%) 8. hrno(tg&x)x‘ ) 11m (x _l)smxl 10. lim

X2 (x _ 27.[)2 x> x40 3[ —8+42

sin® 2x —tg”8x

31



32

COJIEP)KAHMUE.

1. PacuyerHo-rpaduyeckas padbora 1o reme

« IIpenen mocnenoBaTensHOCTY (TIpUiIoKeHHE 1)

2. PacuerHo-rpaduueckas pabora mo teme « [Ipenen Gpynxmmii»
(mpunoxenue 2)

3. PacuerHo-rpaduyeckas padbora 1o reme

« HeripepwiBHOCT PyHKIMIN» (TpHITOKEHHE 3)

4. JloromHUTENbHBIE BAPHAHTHI

4.1. [Ipenen mocinenoBaTeIbHOCTH (TIPUIIOKEHHE 4)

4.2. penen dyHknuu (npuioxeHue 5)
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