Tunosoii pacuyér «MaTeMaTHYECKUI aHAJIU3»

3agaua 11
. (%) .
IMpaBuio 1. YtoOs Beruucinth A = |jm ——, HY’)KHO BMECTO MTEPEMEHHON X
X=X Q(X)

IMOCTAaBUTb €€ NpeaciIbHOC 3HAUYCHUE X, .

Ecmu |im f(X)=f(X,) =0, lim 9(X) =q(xX,)=C=0, T0 A:%:O.
Ecm fim (%) =f(x,) =C =0, lim q(x) =q(x,) =0, 10 A=%=oo.

X—>Xp X—>Xp

Ecmu |im f(X)=f(X,) =0, lim 9(X) =q(X,) =0, To A :% - HEOTIPEICTICHHOCTD.

X—>Xp X—>Xp
IMpaBuwiao 2. YToObl pacKpbITh HEOMPENEIEHHOCTh 0 B alredpandyeckom

BBIpA)KCHUH, HAJ0 B YHCIUTCIC W 3HAMCHATCJIC BbLIACINTH MHOXHTCIIb X—XO,

KOTOpBIfI CTPCMUTCA K HYJIIO, 1 HAd HCT'O 110 3HAKOM IIPpCACIa COKPATHUTD.
HpaBI/IJ'IO 3. Eciiu B uncnuTelle ¥ 3HaMEHATEIe CTOST MHOI'O4JICHBI, TO YTOOBI
NOJYYUTh MHOXHUTEIb X — X, HY?)KHO MHOT'OYJICHBI PA3JIOKUTh Ha MHOKUTEIIH.

IIpumep 1

Boraucaute npenen A = |j 2x° _11X_6—9
pet M 3x?_19x+6 0

i 2C-1x-6_2.6°-11.6-6 0
M 3% _19x+6 3.62-19-6+6 0

1
Haiinem xopau MHOTOUneHOB 2X° —11X —6=0, X, =6, X, = _E;

2x? 11X —6= 2(x—6)(x +%) =(x—6)2x +1);

1
3x? —19x+6=0, X, =6, X, =—;
3

3x? —19x + 6 =3(x — 6)(x —%) =(x —6)(3x —1).

A= —=6)(2x+1) . 2x+1 2-6+1 13
T —6)(3x-1) "M3x-1 3.6-1 17’

KoHTpoJsibHBIE BAPHAHTHI K 3a/1a4e 1

Boeraucnuts npenensl GyHKINN:

. 2X2—9%x+9 . 22X +T7X+6 . 2x*+15x+25
Llm ——————. | 2. lm — .| 3. lim -
x>3 X° —5X+6 x>-2 3xX° +10X +8 x>5  H—-4X—-Xx




_ 3x*-14x-5 _ AX*+7X+3 2x% —11x +5
4. lim —; . | 5. lim > : 6. lim
x>5 x°-2x-15 x>-1 2“4+ x-1 x>5 3x? —14x -5
2 2
7 im 3x2+7x+2. 8. fim 2x2+x 10. 9. lim X?—2x—8
x>-2 2X°+X—6 x>2  X°—X-—2 x>-2 2% 45X +2
2 2
10, 1im, 87X X gy i X8 gy iy 827X =3
x>-3 3x° +8x -3 x>-3 X°+2X-3 >3 2x* +7X+3
2 J— J—
13, 0im X8 gy iy X120 gy X202
x>2  g-x° x>-4 X" 42X -8 x~>2 2x? —5x+2
2
16, tim DAL g iy XA gy X o 2X215
x>1 X* —3X+2 x>4 X +x-20 x>5 2X° —7x-15
2 2
19.1im 2T g im 2XoXE8 gy iy 24210
x>1 3X°—=X-2 >4 x*-3x—4 x>2  X°+X-6
2 _ 2 _
2. lim X8 og jim X oX=6 oy iy 2CH5X=3
x>-3 2x% —x—-21 x>3 2x? 4 x—21 x>-3 3x* +11X + 6
2
25, fim X X4 g fim 2 X7 gy DX Z16x43
x>1 5 3x — 2x° x>1 3x?4x—2 x>3 X —4X+3
2
28, fim 29 g i PCHIXDS gy 2X-TX43
x>3 X° —7Xx+12 x>5  10-3X-—X -3 10x —x*-21
B3agaua 2

Ecau B uncnurtese UM 3HaMeHATeNe CTOST HPppalruOHAJIBHBIC BBIPpAXKCHUA, TO
JUIA TIOJYYCHHSA COMHOXHTCIA X —X0 YMHOXHM YHUCIIUTCIIb U 3HAMCHATCJIb HaA
COIIPSI?KCHHBIC UM BBIPAKCHUS.

Ipumep 2
Berancinth =i 6-x-1 (Qj
lrl‘s 3—J4+x \0)

Vo-x-1_[(V6-x-1)6-x s+ Jarx) (Vo=xF —12|f3+vax)
T3 VAtx (Vo-x+1|3-va+x)B+arx) (V6—x+1)[Va+xT]

L (5—x)(3+\/4+x)_|_ 3+vVA+x 6
-im (\/6—X+1)(5—X)_>!rl]5\/6—X+1_2_

KouTposbHble BApUAHTHI K 3a1a4e 2

Breraucnuts npenenst GyHKITHIA:



o x-1 . 2x +3-1 . 2X +3-3
1 lim 2. lim 3 lim
x>1A/X+3 -2 x>-1 B+ X =2 x— 3 X—2-1
. A3x=-2-2 ] NX2+4 -2 . 3-+/x+11
4 lIm ——. 5 im 6. lim .
x>2 A2X+5-3 X— 0 X2+16—4 xs>-2 2—~X+6
i N9+ X 2 im 5=22-x im 2=5-x
1 sda-x-3 8 LLi1-Jarx 9% L1 3-V8+x
o3-Jx2_7 _1-+/x-3 o Wx =2
lim lim —————=. lim ———.
10. XI_>,4 2—-8+X 11. X— 4 2—\/; 12. x>4 A/X+5-3
. A2X+T7-5 ) Jx24+9-3 . VX +4-1
13, Im ——=——" 94 lim 15, Im——
x>9 /X =3 x>0 A/X2 + 25 _5 x>-343—2X -3
im Y2X+7-5 im Y2X+1-3 im 2—-/x
16. x—>9 4 — X+7. 17. X— 4 X—Z—\/El 18. X— 4 \/6X+1—5.
im Y2x+3-3 im V1+3x —1-2x im J3x+2-+/8
19. x>3 2—A/X+1 20. Xx— 0 X-|-X2 21. x>2 A2X+5-3
|' V43 -1 i N1=X =2 i V2x-2-2
22. >I<To x2+x® 23. o34 —+1-5x 24. x>3 AX+1-2
. A1+3x—/2x+6 . Jx?+9-3 . Jx -1
25. lim 2 26. lIm ——. 27. lim :
x5 X —5x x>0 A4 X2 —2 x>1 AUX+3-2
i V3-x —/3+X im JX+6-2 im J2x+3-3
28. x— 0 5z + X2 29. X—> 2 X2 -4 . 30. x>3 A/3X+7 -4
3agauva 3
IMpumep 3
Boraucaute A = |j 2 +11x +5 = (9)
M3 iarx \0
im 2x? +11x +5 _fim (x +5)(2x +1)(3 ++/14 + X)—Iim (x +5)(2x +1)(3 ++/14 + x)
o5 3=A14+X x5 (3-14+x)3+V14+X) x5 9 (Vi4+x)
i 2X +1)\3+ V14 + X )
_ i 2 ) ) lim [~ (2x +1)3+ V14 +x )|=
X—-5 —MS) X—-5

= —(-10+1)(3+14-5) = 9.6 =54.



KoHTposabHble BApHAHTHI K 3a1a4e 3

Beraucnuts npenensl GyHKITUI:

1. lim 3
o0 B X —/5-X
3|im2x2—7x—4
D oa Af2x+1-3
LoAX+ =2
x—0 X—2
) 1+2x-3
7. lim ———.
X— 4 \/;—2
) VI9+2x -5
9. lim

x>8 2X2 —15x—8
11 lim vﬁ+x;JI—x.
X— 0 7X — X
i X3 — 64
xod A+ X —2X
i x> +8
15. lim ——.
X—> =2 "\/1—4X -3
X2 —x-=2
17. lim ———.
X— 2 \/4X+1—3
) V2+X -3
19. lim —; :
x7 2X° =13Xx =7
] 4—\x+12
21. lim 5 )
xsd 2X°—TX -4
J9—x -3
IX+4-2
im NI+ Xx-2

25. i 5 )
x—>-5 X° +5X

) N2X+T =5
27. Im ——.
X— 9 '\/X+16—5

. 2X?2+3x-2
29. lim .

X—> —2 3—"\/X+11

13.

23. lim
x— 0

. 2x+7-5
2. lim . .
x>0 2X° —=19x +9
4. 1im \VBX +1-5
.x»4 4—\/X+12.
6 lim V1-2%x+3x* —(1L+X)
. Xx— 0 i/;

o Ix+13-2Jx+1
8. Iim

X—>3 X2 -9

1-2x+x*—(1+x
10. |im \/ ( )

x—0 X
12, 1im 2—+X+1
'Lﬁ43+x—v2x'
) 10—-x-6vJ1-Xx
14. lim ; .
x> -8 2X°+17x+8
1a|m1-5£223—<
x4 X°—0B6X+8
. x> +27
18. Iim —————.
x> -3 4 —+/1—-5x
) V1+2x -3
20. lim ———.
X—> 4 '\/6X+1—5
. A3x-2-2
22. lim —————

x>2 X2 —5X+6

5—+/Xx?+9

24. Im —.
X— 4 ”\/2X+1—3
] N2X+5-3
26. lim . .
x2 2X°+3x =14
. 5-422-X
28. Im —————.
x>-3 Al—X—-2
2
30. fim 2X°+9x+4

x>-4 3—/X* =7

3agava 4



f(x)
Ecmm mpu X —> X, f(X) —> o0 nq(X) — oo, To OTHOLIEHHE ——- TPEICTABIICT
q(x)
o o0
co00#1 HEOIpeeNeHHOCTh — . B 3TOM ciiydae pPEeKOMEHIYeTCS YHCIUTENb |
o0

3HaMEHATENb Pa3/IeIUTh MOYWICHHO Ha CTAPIIYIO CTCTICHb IEPEMEHHOH X.
Ipumep 4

7 _ 2
Beruucioute npenen A = |im ax=1 EX = (Ej :
x> X+ X

o0
4x —7 —2x° 4 7,
4x — 7 — 2x? NE %2 x3 ° 0-0-2
1 =h =h = :—2
leql 7+ x° lerll 7 +x° lemo 7 0+1
E %

KouTposabHbie BApUaHTHI K 3a1aue 4

Brruncnuts npenesnbl GyHKIUN:

. 2X°+T7xX3 -4 . 2+3x%—x°
1. lim : 5 . 2. Iim 5 -
x—>w BX> —3X° +2 x— o 2X +3x° —3x
2 2 _
3. lim X ¥+ 4 lim 2X =X+l
x>0 X7+ X° =2 x>0 IX” + X +4X
. 4x+2x® —5x* . 4Ax® —2x+1
5. lim 2t 2X 9% 6. lim X —°X*2
x> 2X° +5x° -3 xow 2X° +4X +5
72 3 2 ayb
6. lim - £ 8. lim 12X =%
v 242X —X v 8—B6X—X
3 _ 9y2 4
0. fim X~ X+1 10. lim 272X 3%
x>0 X +X+3 x>0 2+ 33X+ X
_ _ 4 3_ 2
11, fim 223X 12, fim X 2X*3
xo>w X +X+3 x>w DX> —X+4
3 2 3
13, fim 22 14, im 2% ~8x+1
x>w OX° —4X+3 x>wo 4X°+X+1
2 _ 5 ny?
15. fim 2 X0 16. im X =3 +8
x>0 DX —2X+1 xsoo 22X +2X -1
17. lim %. 18. lim w.
s X2 4+ X — NI —X
2 4 2
19. lim ggx_xl_ 20. lim X 44X1+3.
o0 2X° + X + X o0 x* +
21 lim 3x? —5x +1 22 lim 4x° — x3 + 2x

xso BXZ +3X—4 xow  2X5 -1



3X° —x% + X x3—3x +1

23. lim : . 24. lim
X—> o0 x> -2 xow IX* =X +5°
4_ 3 _
25. lim X =2 *2 26, lim X *6X=5
X—> o0 X" +3 x>0 X +2X° =3
_9y5 93 5 o2
27. lim 2)2 2)2 4 28, lim &X =X +2
x> X +3Xx°+2 xom 3X°+AX+1
2 a5
29. im 4 +5x 43x . 30 lim 3x°® +x3 +4x.
xow 2X° +4x* =1 x> [ —1X° +2X
J3agauva b
IIpumep 5

o0

Boeruucnuts npenen A = |im (3n 1) (5n N 1)2

(n+7) -(n-1) :(oo].

(n+7)-(n-1) (°+3n?-7+3n7%+7°)—(n* ~3n® +3n-1) _

M Gn-1F—Gn+1f ™M (o —6n+1)-(25n° +10n+1)
i n®+21n® +147n +343-n° +3n* - 3n +1_|_ 24n2+144n+344_(fj
all 9n% —6n +1-25n%""" 1L —16n? —16n )

3I[€CB CTapHIaH CTCIICHDb HpI/I n-— BTOpaH nu n2 - CTCIICHb, HOBTOMy
24n2 +144n + 344 144 344

. 2 At Tt 244040 24 3
A=lim L =lim n__n - = =——.
n—o0 —16”2 —-16n n—o0 _16_§ -16-0 -16 2

n? n

KoHTpoJsibHbIE BAPHAHTHI K 3a/1a4e 5

Brerauciauth Ipeacibl YUCJIOBBIX HOCHGHOB&TCHBHOCTeﬁI

(3-n)* +(3+n)? B-n)-(2-n)*

1. lim : 2. lim
x> (3—N)* —(3+n)? xoe (L=N)* —@+n)*
3. lim B3-n)*-(2-n)* 4 im L-n)*-@+n)’
e @=n)P—@+n)® v (L+0)°—(@-n)°
5. lim (6—n)*> —(6+n)? 6. lim (n+1)° - (n+1)?
v (6+N)2 —(L-n)? " e (N=D°—(n+1*°
7. lim (“2”)2‘8”32. g lim G40’
x»>» (L+2n)° +4n von (N=3)° —(n+3)°
9. lim (3-n)° 10. lim (n+1)? +(n-1)? —(n+2)

o (N+1)2—(n+1)°%" Xo> oo (4-n)?



2(n+1)°—-(n-2)° (n+D)*+(n+2)°

11. lim . .12, lim 3 5
X o0 n“+2n-3 x> (N+4)” +(n+5)
3 3 4 _1\4
o I 0,
15 fim SN =20 g iy (6 —(n+D)
oo (N+D* = (n-1)* xoe (20 +3)% + (N +4)°
17, lim (2n-3)° —(n+5)° 13 lim (n +10)* + (3n +1)? |
x>0 (3N =1)° +(2n +3)° xow  (N+6)°—(n+1)°
3 3 3 3
19, jim (2n+1) 3+(3n+2)3_ 20. lim (n+7)2 (n+2) _
X—>00 (2n+3) —(n—?) X—> 00 (3n+2) —(4n +1)
. (2n+1D)*—-(2n+3)° _ n—(n-1°
L m oy @ 2 M iy et
4 _ 4 4 __1\4
23. lim i”*?)z ((” gz 24. lim ((””1))3 ((” 11))3.
x> (N+5)° +(n— v (N+1)°+(n—

_ (n+1)°®-(n-1° _ (n+1)*-(n-1°
25. lim (M D? —(n_1)F 26. lim (D (-1
v (N+1)? —(n— v (N+1)% + (N —

27 lim (n+2?°+(n-2)° 28, lim (n+1°+(n-1)°
e NP+2n2-1 R n®—3n '
29 fim (MDD gy (0427 -(n-2)°
X—> n3+1 X—> o0 (n+3)2

3agauya 6

Ecmm mpn X —X,, f(X) >+0 u Qq(X) >+, 10 pasnocts f(X)—q(x)
MpeACTaBIsieT CcoOOM HEOMpPEeNeNeHHOCTh o0 —00., YTOObI pPacKphITh TaKYyIO

o0
HCOIIPCACIICHHOCTD, HAIO MMPUBCCTH €C K BUAY — WK — .
o0

IIpumep 6
Beraucnute npeaen A = |im (\/4X —3—2x + 1): (oo — oo).

X—>+0

VMHOXHM H pa3elIiM Ha CONPSDKEHHOE BhIpakeHne v 4X —3 ++/2x +1, torma

 (Vax—3-vax+1)Vax—3+2x+1) . (Vax—3f -(vVax+1]

Im JAx —3+/2x +1 AU e SN v
L 2X —4 _ o
_xlmo\/4x—3+\/2x+1_g'

3,Z[CCB cTapuiast CTEIIEHb X - l'IepBa}I, IIO9TOMY




A: i X =i X = h X
xlmo\/4x—3+\/2x+1 xlmo\/4x—3+\/2x+1 xlmo\/4x—3+\/
X X X NG
4
2_ 7
X _2

KoHTpoJibHbIe BApDUAHTHI K 3a71a4e 6

Brruncnuts npenesnsl GyHKIUU:

1 lim (Jx+3-Vx+2) 2. lim (Vx +x —/x* =5x),
3 lm Vox? +1-3x). . (V2x? =3 -5x),

5. ||;1w( > 112X —J9x +18x -5 6. lim (Vx? +6x-3-x).
7 lm x—x? +2x), 8. Ixi:n+w(\/2x2 —3-x7 +1),
o tim (e 137 +1-x7) 10.1m ( r8x 9 ).
11. Xl?rr;w Wy =2y —-y) 12. E‘;O(MX “1-+2x+1).
13. Ixi?nm(\/uz 4 v+ 4u) 14. lim Vy+2)y+8) -y).
15, tim Vax? +8x -7 -x* +4x). 16. :;nw(m 3x).
17, i (Vax+x* -x). 18. :;n+w(2x ~Vax? +3x).
19, :i:nm(Zx —Vax? + 2x+1), 20, i Wx? +1-Vx* —3x)
21. X.fr:(m ~x) 22. :;n+w(J2x F5-2x+7)
23, ;i:nm(sz +2x —x* —9x) 24, |;nw( 3% -2 - 5x),

25, Enl(m_x). 26. ITT: (V2x? +5-x* +2)

27.lim (P +ox+1-V3C 1) 28.lim (V2 +1- 3 1)

X—> © X—> ©



29. lm (V7x—1-+2x-3). 30. lim (V8x? +1-2x).

X—> 400 X—> 40

3agmauva 7/
JIBe GeckoneuHo Manbie GyHKIHH o = o(X) u 3 =B(X) mpu X — X, wim X —> o

HA3bIBAIOTCS IKBUBAJICHTHBIMHU, €CJIM IMpPEAes] WX OTHOIICHHS PaBEH EIUHUIIE.
DKBUBAJIICHTHOCTh OECKOHEYHO MaJIbIX (DYHKIIMH 3arnchiBaeTcs B Buae o(x) ~ B(X)

Taxum obGpazom, eciu [im (( )) =1, 10 a(x) ~ B(x).

X—)XO B

Ta6Jmua HDKBUBAJICHTHBIX OECKOHEYHO MAJIBIX d)VHKI_IHﬁ

1. lim sin a(x) =1= sina(x) ~ a(x) mpu a(x) —>0.
a0 al(X)

2 1im 2% 1 tga(x) - a(x) i a(x) -0
a()>0  au(X)

3. Iim arcsin a(x) =1= arcsina(x) ~ a(x) mpu a(x) —0
a0 ouX)

4. lim le: arctgo(x) ~ oux) mpu o(x) —0.
a0 ou(X)

5. lim le: IN(1+ (X)) ~ a(x) mpu o(x)—0.
a(x)—0 OL(X)

a(x) _

6. fim ———— —1= e“® _1 ~ a(X) mpu o(x) —0.

a(x)>0  au(X)

7. i 1+ a(x) -1 =1= Jl+a(x) -1~ %a(x) npu o(X) = 0.

Teopema. [Ipenen oTHOIEHUS BYX O€CKOHEYHO MAJIBIX HE U3MEHUTCS, €CITU
OJIHY WJIM 00€ OECKOHEYHO MaJIble 3aMEHUTh UM SKBUBAJICHTHBIMH, T. €. €CITH 0., (X)

3 O . <) 1 o, (X) . 0,(X)
02 1t By(x) B, (x). 0 fim 8= fim £ -

3aM€TI/IM, qTO0 C IIOMOIIBIO 3KBHUBAJICHTHBIX OECKOHEUYHO MAaJIBIX PAaCKpPBIBAIOT

HEOIPEICICHHOCTD 0

IIpumep 7



Beruucnuts npeaen A = |im sin18x _ (9)

x—0 tgl3X - O .
. sin18x [sin18x~18x] ~~ 18x 18
lim = =lim —-=5-
x-0 1g13x [tg1l3x~13Xx | x-013x 13
IIpumep 8
1+1tg3x -1
Beraucnuts npenen A = [|im In+(19 : ) = (%)
x—0 + 4X
1 1 3y
i J1+1g3x -1 q/1+t93x—1~5tg3x~5-3x i 2
im = = lim 5= = .
x—0 In(1+ 4X) In(1+ 4X) ~ 4X x—0 4X 8

IIpumep 9
Beruucauts npeaen A = |im — =/ = |
x>0 arcsin® 7x 0
i C0s2x -0 2x . c0s2x(l—cos?2x) . c0s2x-sin?2x

COS2X —CO0S° 2X (Oj

Im » Im :
x50 arcsin® 7x X0 arcsin® 7x

m :
x50  arcsin®7x

sin® 2x ~ (2x)?
arcsin®7x ~ (7x)?

c0S2X - 4x? 4

M 40x2 49

KouTpoabHble BApUaHTHI K 3a1a4e /

Beruncnuts npenesnbl GyHKITUN:

. sin?3x . COS4X — C0S2X
1. lim . 2. lim :

X— 0 thZX Xx—> 0 Ox

X tgx . 1- X

3. fim —9X_ 4. tim 1=6988X

x—0 1 — COSX x—>0 SIN“5X

. 1-cosx? . COSX —C0S3X
5. lim = 6. lim :

X— 0 X“SINn X x—>0 X

. 1-cos6x . sin®3x
7. lim —_—. 8. lim —

x>0 X X— 0 tg 2X

. Xt 3X . t 23X
9. lim J 10. lim —9

x>0 COSX — COS® X x>0 1—COS4X



11 fim V1= c0s8x 12, lim £=C084X

Xx— 0+0 Sin2 4X . x— 0 1_COS 2X
—ecn<d . 1-cos3x
13. lim cosx_ coS x. 14, lim = 5%
x>0 XSIn 3X X0 X
15. fim 17C98X. 16, lim 19X
x—>0 XSIN X x—0 1—C0S4X
17. fim ¢08*~1 18, fim L7 C0s6X
x>0 X1g2x x>0 1—C0S4X
19. fim 122954 20, lim 1=€0S8X.
x—0 XSIn X x—0 1—C0S4X
_ 5
21 lim Cc0S3X 20032x_ 29 lim cosx-—cos X
x>0 X x>0  XSIn3x
23, fim 1=S054% o4 fim L1=C0S6X
x>0  Xtg3X x>0 X1g4x
2 —
25, fim 17COSX" 26. lim 17 C0SX
x—0 arcsin® 3x x>0 2X1g2X
27. lim 1= 60S7X. 28. lim X192
x—>0 SIN“5X x—0 1 —COSX
29 fim S032X €03, 30. lim 17083
x—>0 arcsin®3x x—>0 SIN°2X
3agaua 8
IMpumep 10
C J2x+7-7 (0
Beraucauts npeaen A = |lim == |
x>0 arctglbx 0

i V2x+7 -7 i (\/2x+7—\/7)(\/2x+7 +\/7)

M arctglsx M (V2x +7 ++/7 ) arctgl5x
o B ]

- xlrﬂ) («/ZX +7+ ﬁ) arctglbx

. 2X

~ M (Tax+ 7+ v7)-arctgisx

i 2X 2 1

T O Vax+7+47)15x 24715 157

= |arctg15x ~15x| =
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Brraucauts npenenst GyHKITUI:

1 _ tgox 5 lim sin4x
. an\/X-i-l . Xx— 0 "\/X+4—2
) «/1+x-smx—1  ABx+2-42
3. lim . : 4. lim :
x— 0 3X Xx—>0 tg3X
. _ tg5x
IX+2 =2 )sin > 6. lim
5. Iim( ) 2_ x>0 A/ X +8 \/_
x—0 X2
2 lim C0S3X —CO0S5X 6. | JI+X —41-X
L0 X2 4+3-43 - im arctg3x
o AX+4=2 1—+/1—x2
9 Im ——. 10. lim
x>0 SIN3X x>0 COSX — COS° X
« Ny
sm— 12 fim J1+sinx ):/1 sin x
11. lim X0 -
x>0 D — \/X+2 tg 4
_ tg3x : arctg5x
13. lim 14. I
x— 0 '\/X+ \/— o vX+4
. COSX —COS° X : Z—ZCOSX
15. lim . 16. lim =
0 /9+X2_3 x—0 X( 1+X—1)
7 I' sin 7x 18, lim (\/8+x \/_)sm 2x
\/X+ \/_ x— 0
. 3)x
19. lim 20. lim (
a0 (\/ 3)t93a x>0 SN 3x
. sin 7x 1+ Xx—1-X
21. I 22. lim :
0+/X+5 \/_ x>0 sin 3x
_ tgrx : arcsin7x
23. lim 24, m ———
x—0 /X + 49 — x>0 VX +4 —
tg13x
VX+2—J§tq§ 26. lim :
25 lim ( 2 ) 2 . X— 0 '\/2X+ \/g
X— 0
27 lim J3x+2 -2 08, | 1/2+xsmx \/_
. x— 0 tg?}x . . x—>O
. sin4x thx
29. lim ——. 30. lim
50+ X+25-5 x>0 X +9 -3
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IycTs Hy)kHO Haiitn [jm [f (X)]‘P(x). Ecmu mpu stom mpu X > X, f(X) >1 n

X—>Xp

@(x) >0, To mMeeM HeompeneraeHHOCTh 1°; ecau F(X) > u @(X) >0, TO

IMeeM  HEONpEIeNeHHOCTh o0’ ] f(X) >0 u ¢(xX) >0, TO uMeeM

HCOIIPCACICHHOCTDb 00. Ot HCOIIPCACIICHHOCTU PACKPBLIBAIOTCA C IIOMOIIBIO
BTOPOro 3amMedaTeJbHOIo0 mnmpeaeja.

v 1
1. lim (1+1) =/, ¥ =2,71828... wm 2. lim (1+ oc)&:E.

V—> o© V o—> ©

IIpumep 11
: (SX + 5)’(
Beruncnuts npegen lim :
x>\ 3X +1
5
. 3X+5 o) . 3+ X<
3nech lim =oo=|— [=lim =1, MI03TOMY MOJTyYUM
x> X +1 o0 x> o 1
+ N
X
HEOIPEICIEHHOCTh

Buna 1°. Mcnonbs3zyem mepByro ¢opMy BTOPOTO 3amedareiabHoro mpenena. s

1
ATOTO Mpeodpa3zyeM OCHOBAHUE K BUY 1+ — cCleAyHOIIUM 00pa3oMm:
\

3x+5_1+(3x+5_1j:1+3x+5—3x—l:1 4 . 1

= + =1+ .
3x+1 3x+1 3x+1 3x+1 3x+1
4

4
341 3xs1”

. (3X+5) .. 1 ) 1
forna 'x'ﬂl(sxﬂj"x'm ST U | R -
4 4

3x+1 N Ilm 3x+1
|

:' 1 = 3
lim +3x+1 €

X—>00

) 4x 4
T. K. |im = —, a [IpeJie] OCHOBAHUS PABEH €.
xon aX+1 3



Breraucnuth npenensl GyHKITUN:

1.

11.

13.

15.

17,

19.

21,

23.

25.

217.

29.

lim

X—> o©

lim

X—> o©

lim

X— ©

lim

X— ©

lim

X—> o©

lim

X—> o©

lim

X—> ©

lim

X—> o0

lim

X—> o©

lim

X—> o0

lim

X—> o©

lim

X—> o0

X—> o0

x? -5

KoHnTposabHble BapuaHThI K 3a1a4e 9

6-4x2

6x3+4

2X

3-2x

2x-3

2x—4

3x+1

10.

12,

14,

16.

18.

20.

22,

24,

26.

28.

30.

lim
X—> o0
lim
X— ©
lim
X—> o
lim
X—> o0
lim
X—> 00
lim
X—> 00
lim
X—> 00
lim
X—> o0
lim
X—> 00
lim
X—> o0
lim
X—> o0
lim
X—> o0
lim
X—> 00
lim
X—> o0

lim

X—> o©

2x% +8

2x% +3x -1

X 4+ 3jx+2
x-1)

2X% +4x -5

2x* -8

2X —3

1-2x

4x +1

3X-2
3X+4
4x -5

4x+1

3x-2

2X . 7)4x+1

2

5

]



