\/1+x+x2—-\/1—x+x2_ M —1 .

4. lim 5
x>0 X —X
. AJx+13 —4 1

5. il_{]:;]——m—. )K- TS.

6. lim( 2x+2 2x—4 ) K: 0.
x—1 \ x“—bx+4 3(x*—3x+2)

7. lim( ! — ! > o .
2 \ x(x—2)? P —3x+42

6- §. BUpHHYH BA MKKHHYH aXKOHMO AUMHTIAAD

KynruHa JauMuTAapHH TONMIIAA KyHMJAard MabiayM ¢opmyna-
Japaad doinasaHyaan:
Y. i . ' : P
\)(/hm SN o |— 6upunuu aNcOub AUMUT; ‘gcm/\ W:
VAR "("8)
. : 1\ L ) /
lim (1+7) = lim (14 a)* = e— ukkun4u axodub aumur.
X—0Q a0
Muconnap edranaa Ky#duaard TeHIVIHKIApHH Hasapaa TyTHLI
poHaanu:
1 . -
. - . kO ’
lim (14ka)* = lim (1+—) = e*; L
a—0 X 00 X
. In(1 - '
lim n4+0) _ .28 —
x—0 x
. —1 s ’
lim il B : &
x>0
lim*=% — Ina, (a>0). £~
x>0 x
l-Mucoa. JIAMHTHH XHCOGJIAHT:
lim sindx

x—0
0 .
Euwuw. o KYPHMHHILAATH aHMKMAC/AHKKA 3raMu3. Bupunun axoin6

JUMHUTAAH ¢oiifanaHaMH3:

sindx
3x

sin3x .
= lim
X

im = 3.
0

lim

x—0

3-sin3x — 3]
x—0 X

2-MH Coa JIMMATHH XHCOGJAHT:

. cosx
lim .
x T—2x

X——
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0 .
Euwyw. o KYPHHHMUIAArH aHHKMACAMKKA 3raMus. %—x:z 6eu-

11 »
FHJalll KHDHTCAK, Y Xollda x—— 1a z—0 6ynaau. XucobaaiMus:

2
n
cos(——2)
. cos i
lim—2%_ = lim 2 = lim—2%% __ —
g A—2x 220 n—2(—2n——z) zag NT—n+22
. i I ;. sinz 1
=li Sinz = — |im = —
[ 20 2z 2 20 Z 2°

3-Mu coa. JIUMHTHH XHcobJaaHr:

(2x+1 4x—1

lim 53

x—+ oo

E 4uw. KacpHuHr cypaTHHM Maxpakura Oyiau6, OYTyH KHCMHHH
axpatu6 onamus:
+1  (2x—3)44 + 4
2x—3 ~ 2x—3 2c—3 "

Ilyapait kuaub, x—>oco pa OGepusraH OGyHKUMS acocH Gupra
HHTHJYBUYM, KYypCaTKUY{ 3Ca YEKCH3JHKKA HHTHJIYBUH JapakaHH
nporataiin, AbHH | ° KYPHHHHIZAFH aHUKMAcCJIHKKa aramu3. GyHKuus-
HH HMKKHHUH axoiub JuMuTAaH ¢oiganaHdll MyMKHH 6Ynajuran
Kuaub y3raptupamus:

) = (45T = [0+ T T -

4(4—1—)
x

~+u) T

x— oo Ja 34—3—>0 6yaranu cab6abiM HKKHHYHA aXOHMO JIHMHTTa
X —
Kypa:
yp 4 2x—3
lim (1+ T =e.
x—+ 00 2x—3
1
4(4——)
lim ——X =8 3skanuhn xucolra OMHG, Y3HJ-KeCH]
3
x> 00 92—
X
li _2_)6__—{—_1_)4"—l=e3 3KaHHHH TOMaMH3.
g 2x—3
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6- dapcxona Tonuwupuru

HAumuTaapHa XHCOG/IAHT:

. 1 —cosbx . 18 . g™ 1
Lolim = K5 b lim = Ky
. sin3x A 3 4 .
2. lLT sin2x” S 2" 6. lim (3—2x) *~'. JK: e=8.
x—1
x40 2 .
. 3x—4 Iy 3x
3.11m< )3.>K:e3. 7. lim 2o =1 .
X— 00 3x +2 : 11,“(;1 sin2x : >K
o (b4 e 4
4. )161_>0 r K T
6- mycrakun uw
3x 3
1 sin -2
Lo tgdx X 5

R 4x —1 \2x 1
3. ( ) f——
Dm (S) - Koo

4. lim (2x+1) (In(3x+1) —In(3x—2)). X: 2.

7-§. IKBHBAJNEHT YeKCH3 KHYHK (PyHKuMsanap
Ba yJap €plaMHAA JHMHTJADHH XHCoOJaul

Arap a(x) Ba f(x) x—>xoXo/11a YEKCH3 KHUHK (DyHKIHMsiAap 6Yaub,

. al(x)
im S =

6yica, y Xxouia ysnap IK6usarenT AeHuNald Ba x—-xo Aa o (x) ~ B(x)

Kabu OearusaHaaud. MacaaaH, lim smx_] wy cababau x—0 ga

x—0

sinx ~ x.
llynra yxwaw x—0 ga Ky#Waard 4YeKcu3 KHUHK q)yHKummap
SKBHBAJEHTAUD:

x2
arcsinx ~x, 1 —cosx~—, tgx~x,

arctgex~x, e —1~x,a"— 1 ~xlna,
In(l14x) ~x, (1+x)"—1~mx Ba X. k.
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HUKKkHTa 4eKCH3 KHUYHK (yHKUHsi1ap HHCOATHHMHI JIMMHTH YyJapra
3KBHBAJIEHT YEKCH3 KHUHK (PyHKUMsJAp HHCOATHHHHI JIHMHTUTA TeEHT,
SI'bHH arap x—xp Aa o(x) ~ai(x) Ba B{x) ~Bi(x) 6yaca, y xonna

. )
I alx) __ . a(x
Jm e =M 5w

I-Mucoa JIuMHTHY XuCcOOJAHT:

1 I —cosdx
m-—.
0 tg?3x

Euuw. Yuwby 1—cosdx~8x’ 1g°3x~9x" IKBMBAJEHT YeKCH3
KHUYHK yHKUusANapAaHd (ofiganaHcak:

. 1 —cosdx . 8x? 8
lim ——= = lim — = 5

x>0 tg23x >0 9x?

2-Mucoa. JIUMUTHH .XHCODJIAHT:
Y8F3x —2
lim - ——.
0 /164 5x —2

E uu . KacpHusr cypat Ba Maxpaxunu 2 ra 6ynub, cyHrpa yjaapHu
3KBHBAJIEHT YeKCH3 KHUHK (QyHKUMsiiap OH/aH aJMaliTHpPaMH3:

63 3
j/l 21
Y8¥ax —2 t3*

lim - ——— = lim——=—=

x>0 </]6+5x -9 x—0 4 l+—5—x—l
V 16

7- 0apcxoHa Tonwupury

Kyiingarn JMMHTIapHH 3KBYUBAJEHT UYeKCH3 KHUHK (QyHKUHAIapAaH
¢doitnananub xucobraHr:

i SME=D g4 4 lim -2 =L 5K qns.
a2 Adxt2 g VIHde—1
. i 2

) 3 | 3 ‘ arcsm2x. A )
2. lﬂ‘ ethx. Ko —. o 111_{1;)1 273 | K 3In2

X
3. lim MU= K — |
©oemp  Sn8x 2
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7- mycrakua uw

. 2xsinx . 4. lim Incos2x X: B
L. 1L0 l—cosx ° K: 4. xoy INCOS4xX’ 4
tg(n(l4+2)) 5. lim MEHosD . L
2 lim — 2 K: & o (3T —1) 2In%3
R R N P i ORI
. sin5x 5 ) sin7x —sin2x "5 9"
3. sin . .5 a0
,]LT tg3x 2%\ 3 .

8- §. YeKkcH3 KHYHK QYHKUHANAPHH TAKKOCJAL
x—xo Aa a(x) Ba P(x) vekcu3 Kuuyuk cbyHkuusinap 6yiacuH. By
DYHKHHAJIADHH TAKKOCJAAW Yy4YyH yJjap HUCOATHHHHT x—Xxo Jaru
JHMHTH XHCOOJaHaiu:
. a(x)
a) Arap lim
x—»xo B(x)
HucGaTaH roKopu TapTubau uwekcus Kuduxk GYHKyus AeAwaand Ba
a=0(p) Kabu 6enrunaHaiu.
6) Arap lim aﬁ((x;) = oo 6yaca, y Xonaa a(x) ¢ynkuus B(x) ra
X—»)’O
HucOaTaH Kyiu tTaprubau 4excu3 Ku4uk ynxyus peiunand. PaBlmiaHku

=0 6yaca, y xonna a(x) ¢yHkuus B(x) ra

B s —_
6y xosaa XILTO e =0 éxu f=o(a).

. a(x)

8) Arap lim =7
B(x) 6up xua TapTubiu weKkcud Kuwuk GyrRKYuArap NeAuaiy.

XycycaH, arap A=1 0¥ysaca, y Xonaa 3KBHBAJeHT YeKCH3 KHYHUK
tdyHkunsnapra sra 6yiamus.

r) Arap a(x)* Ba B(x) 6up xua TapTHOAH YEKCH3 KHUHK QYHKUHSAPD
6yanb, k>0 6yaca, y xonaa f(x) 4eKkcu3 KHYMK GYHKUMSA a(x) ra
HucbaTaH k-taptubra sra aeidunany.

Mucon x>0 na y=/l1+xsinx —1 uekcHs KuHuMK YHKUHS-

HHHI x ra HUcOaTaH TapTHOWHH aHUKJAHT.
&
xlz

Oy sMMUT MaBXyj[ Ba HoJAaH ¢apkju 6yjaajuradH KHHMaTHHH aHHK-

=A -0 Ba A uekau coH 6yJca, y Xxonaa a(x) Ba

E 4y HHCOATHHHT x—(0 fard JUMUTHHH KapaliMH3 Ba R HHHT

JIaHMH3: i i
lim-Y — lim VTFzxsinx — 1 _ lim (VI+4xsing —1) (/14 xsinx 4 1) _
P x>0 xF =0 - xk'(\/l+x5inx +1y

— i I 4 xsinx—1 — T xSinx _
o0 (YT Fasing +1) <0 A (yTFxsine +1)
sinx
= lim ad = Llimx2—* UYHKH
0 x*72(T¥xsinx +1) 2 o ’
lim=% = 1, lim (/T4 xsinx +1)=2.
x>0 x—0 :
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Papwanku k=2 na limx?~*=]. [Hemak, limL=_1 yHpai
x>0 20 x° 2

2
KHJIHO, y Ba x° YEKCH3 KHYHK MHKIOPJAPHUHI TapTHOH GHpP XH.I. Ly
cababii y MHMKIOD X 4YeKCH3 KHYHK MHKIOpra HHCOAaTaH uKKuM4L
TapTubau (k=2) 4eKCH3 KHYHK MHKAOp Gy.anu.

8- dapcxona Tonwupuru

1. x>0 na a=xsin’x Ba B==2xsinx YeKCH3 KHYHK ({yHKUM51a DHHA
takKocaanr. XK: a=o(B).

2. x—0 na a=x In(l1+x) Ba B==xsinx YeKCH3 KHYHK (PyHKLHA-
JapHu TakKKocaaHr. X: a~f.

3 —
3. x>l 1a a=1—x Ba B=1— \/x YeKCH3 KHUHK OyHKUHAAAD-

HUHT GUp Xxua TapTuOau OYyaHLIMra MLIOHY XOCHJA Kuauur. Byaap
3KBHBaJeHT Gynaaumu? :

7x10

4. x>0 na yYeKcH3 KHUHK Gyaran y = —
x’+1

HHHT x ra HHcbaTaH

TapTHOUHU aHHKJaHr. XK: k=10.
8- mycrakur uw

. x=0 na a=x’sin’x Ba P=yx-tgx YeKCH3 KHYHK (YHKLHsIAPHH
tTakkocaadr. X: a=o0(B).

2. x=0 na a=a*—1 Ba B=x Ina YeKCH3 KHYHK (PYHKUHAIAPHH
TaKKocaaHr. JK: a~f.

3. x—»% aa a=secx—tgx Ba B=n—2x byHKUHANAp OHP XHJ

TapTHGJAH YeKCH3 KHYHK OYJHLIMra HIUOHY XOCHJN KHMJHMHI. YJaap
IKBUBAJIEHT GY.aIHMH? :

4. a) y= \/1+x3—1 Ba 6) y=1—cCoSx YeKCH3 KHUMK (PYyHKUHS-

JJADHHHI x YE€KCH3 KHYHKKa HUCOATHHHHT TapTHGHHH AHHKJIAHT.
XK: a) k=3, 6) k=2.

9- §. OYHKUHSAHHHT Y3JYKCH3JIHTH.
OYHKLUMSAHHHT Y3HJAHII HYKTaJapH Ba YJAAPHHHT TypJapH.
PYHKIHAHHHT HOJH

2.9.1. Arap xp Ba yHHHT aTpodHAa aHHKAAHraH y=f(x) QyHKLHs Wy
HyKTala 4eKad JHMHTra 3ra G6yaub, Oy JHUMHT OYHKUHSIHHHT Xo
HyKTajard KHAMaTHTa TEHT, si'bHH

lim f (x) = (x,)
=%

6yJca, y xonaa 6y GOyHKUMS X, HYKTaaa y3AyKcu3 AeHuaaiu.
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