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VHJIVNBUAYAJIBHBIE 3AJTAHWA 110 TEME

IMPEJAEJIBI

ConeprkaHne WHIWBULYAJIBHBIX 33 IaHU

e B npuMmepax 1-27 naiitu upejieibl GyHKIUU
e B rpuMepax 28-32 naiiTu npejiesibl PYHKIUU, UCHOJIb3Y S IPABUIIO

Jlommurand.

IIpuMmepHBbIii TUIIOBOII BapMaHT 3adaHUM

HaiiTu npenesinr:

: 1622 —6x+2
0.1. xlggl T

. 02
0.2. lim sn-2lz

: x24+7x—8
0.3. ﬁlggg pre RS

0.4. lim &%

: 3x242z—1
0.5. mkffoo 82245213

: 224925
0.6. :vgr-iloo x3+11z2-1"

: 25423 —722
0.7. xBToo FraTio0 -

0.8. lim(1 + 14z)'/=.
x—0

: 24446+ -+2n
0.9. lim ==r2ootsn

n——+o00 mn
. 4n+1 _7n+1
0.10. lim ==——F"L—
n—+oo antm

0.11. lim Ztztl
) : r—+00 2245 ¢

: 3z2—2z—1
0.12. xgrfoo P4

0.13.

0.14.

0.15.

0.16.

0.17.

0.18.

0.19.

0.20.

0.21.

0.22.

0.23.

0.24.

lim 2 arcsinx
z—0 3z

LN

) (2z43\a
xBr—{loo(zx_l> )
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0.25. xgrfoo(x - (In(x+1) — 0.29. glclg%tgwxdn(x— 1).
Inx)).
| 30. lim (& - o).
0.26. 11n(1)(1+3tg1;)2“gx. 0.30. {2 ~ &7
z—
. tez\ 1/z2
0.27. lim 277, 0.31. lim (*5%) ™ .
z—7+0
0.28. lim =22 0.32. lim zwens.
z—0 T z—+0

Pentenne mpuMepoB TUTIOBOTO BapmWaHTa 33 aHUN

: 1622 —62+2
0.1. xlgr_l1 vt

Pemrenwue: Ilpu nogcranoBke x = —1 B 3HaMeHATE/Ib MOy YUM
8- (=1)2 + (=1) — 1 = 6, T.e. HET HeEOUPeIEIEHHOCTH, HOITOMY IPOCTO
HOJICTaBIgeM T = —1 B caMO BBbIpaKeHme
. 1622 —6x+2 16-(=1)*—6-(—=1)+2
lim = =
r——1 8x?+x—1 8- (—=1)2+(-1)—1
_16+6+2 24 _y
S 8—-1-1 4

0.2 hm sin? 21z
e —3 .
z—7/2 4z

Pew e nue: [Ipu nojacraHoBke B BhIpazkeHue T = /2 umeem:

lim sin? 21z _ sin?(21 - %) _ sin? (107T + g) _ SiHQ% _ 1 |
eor/2  dx? 4. %2 2 2 3

: x2+4+7x—8
0.3. xll)n_ls pec oS

Pemrenwne: Ilpu mogcranoBKe mpeieTbHOTO 3HAYECHUSA & = —8 YHUC-
JIMTEeJIb U 3HAMEHATE/Ib JIPO0K PaBHbBI HYJIO (HEONPE/IeJEeHHOCTh BUJIA g).
Pa3/i0:kuB UX HA MHOYKHTEJIH, IPOU3BEIEeM COKparenne Ha (r + 8):

2 4 T — 8 . (z+8)(z—1) . x—1 9

A 0T 48 ao s ()@ +1) eoszrl 7
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0.4. lim &%
z—0 =T

P emurenwue: Ycranabiubaem, 4To jlaHHas PYHKIMS HE OlpeeieHa
npu x = 0 (HeoUpeeIeHHOCTh BHIA %). s pemienust 3TOoro mnpuMepa
MOZKHO MCIIOJIB30BATh JBa CIOCODA:

1) nmpeoGpasyem (byHKIHIO TaK, YTOOBI HCMOIH30BATH MEPBHI 3aMeva-
TenbHBI mpeen lim S22 =1 [1, (7.8)]:

z—0

: sin 9z : 9sin 9z
. tg9x . sin 9z 1 glclil% P 1 91313% 9z
lim = lim = —= = —= =
z—0 4x z—04xcos9x 4 limcos9x 4 lim cos 9z

x—0 z—0
: sin 9x
~ 4limcos9z 4 1 4
x—0

2) I/ICHOIIBSYH IIOHATHNE DKBUBAJEHTHOCTU 66CKOH€‘{HO MaJIbIX BeJIN-
auH, |1, onpesenenue 8.5| u Teopemy 06 OTHOIIEHUH OECKOHEYHO MAJIBIX
Beandud [1, Teopema 8.1] mmeem:

tg9r ~ 92 mupm x — 0

I tg 9x 92 9
m =lim — = -.
z—0 4dx xz—0 4 4

: 3z242z—1
0.5. xkffoo 82215513

Pemenune Illpux — 400 nuMeeT MecTo HEONpPeae/IeHHOCTh BUIA
2. Pazmenmnm qucuTes b 1 3HAMEHATETb Ha x?

2 1
322 + 22 —1 . 3+ —= 3
im ————— = lim =,
z—+o00 8% + Hxr + 3 potoo 8 + 2 4 =5 8
TAK KAaK IPU T — 400 OTHOLICHUSI 2, -, 2. 2 crpeMsarcs K HYJI0
p x) 2 ) g2 p Y .

: 2249z—5
0.6. acEIJPoo 341122 1"

Pemenne B mannom ciydae nvmeem Heonpeje/leHHOCTh BUja 2.
DTOT MPpUMEP MOYKHO PEIUTh JABYMsI CIIOCODAMMT:
1) PazjesuM qucauTe b 1 3HaMeHaTeb Ha T°
1,9
24+9x—5 . >t
im ————— = lim *Y—FF—7%F
z—too 3 + 1122 — 1  z—+c0 I+ -

le [ le o
|



90

Coopruk undusudyasvholr 3a0aHUT N0 MAMEMAMUKE

2) CoriacHO NOHSATUIO YKBUBAJIEHTHOCTH OECKOHEYHO BOJIBINNX BEJIHYUH U
npasuiy |1, (8.1)]

2 +92—-5~2 uw 22+1l22—1~2° upn x — 400

_ 2 4+92 -5 . a? 1
Ilm —————= lim —= lim — = 0.
z—+oo0 I3 -+ 1122 -1 z—+o0 I3 x—+o0o I

. IE5+:E3—7I2
0.7. xll)l_ll_loo FraTia0 -

Pemntenne: JeiicrBys aHaJOMMYHO HIPeJIbLLYIIEMYy HPUMEDY.
1) Pazje/iuM quc/uTeib 1 3HaMeHaTeb Ha °.
5 3 2 1 7
4 —Tx . 1+5 -3 1
Ilm ——— =1 z z

im —&—%- — — = +o0.
z—+oo 13 + 12 + 20 H+oomi2+xi3+§—2 0

2) CoriacHO NOHSATUIO YKBUBAJIEHTHOCTH OECKOHEYHO BOJIBINNX BEJIHYUH U
npasuiy |1, (8.1)]

.2’ = Ta? .2 o
Ilm —— = lim — = lim z°= +o0.
z—+o0 I3 -+ 2 + 20 z—+o0 3 x—+00

0.8. lim (1 + 14z)"/*.
x—0

Pemenne: Bocmonbplyemcsa 3aMedaTeTbHBIM ITPEIETIOM
lim (1 + kx)" = ek (em. [1, (6.6)])
r—r

lim (1 + 142)"/" = ™.

x—0

0.9. lim 2Hd0td2n
n——+oo n

Pememnue: Ilpun— +0oo umeem neonpesenennocts suja (). B
YUCJINTEIE BHIPAYKEHUsI HAXOIUTCS CYyMMa, UIEHOB apudMETHIECKONl mpo-
rpeccun S, = 2+ 4+ 6 + - -+ + 2n, KOTOpas BBIYUCILETCS O (hOpMyTe

S, = 9t .. B namewm caydae S, = 220 . n = n+n? u, ce10BaTeIbHO:

. 24446+---+2n .S, . n+n?
lim = lim — = lim — =
00 n? n—+oo Tn?  n—too  Tn?

COIJIACHO MOHSATHIO SKBUBAJIEHTHOCTH n+n? ~ n? mpun — +oon MIpaBUITY
1, (8.1)]
. n? 1
= lim = =5
n—+oo TN 7
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4n+177n+1

0.10. lim U-T

n—-+00
Pemenue: PaS,He.HI/IM 1 9YUCJIUTE/Ib, U 3HaMeHaTeJIb BbIpazKeHU A

Ha 7". Ilocae mpeobpa3oBaHuil MOy IHM:
4n+1 _ 7n+l 4 .

TaK Kak npu n — +0o0 Beipazkenue (3)" — 0 (mokasarenbnas GyHKIus ¢
ocnoBanuem 0 < a < 1).

. 2
0.11. lim =
T—+00 z+5

Pemenue Cormacuo mouaruio skBuBasentHoctu 1, (8.1)].

4+ r+1 . a? T
m ———— = lim — = lim — = +4o0.
n—+oco 2+ 5 n—-+oco 20 z—+oo 2

. 2_9p
0.12. lim 3z—Z2z=1
5400 T4

Pemrenwne Anazormuano npumepy 0.6
1) PazjesuM yucauTe b 1 3HaMeHaTeb Ha T°

. 32?21 . 2-Z L
lim —— = lim %:—:O
T——+o00 3 +4 rotoo 14 1

2) Corsacuo mousituio KBuBasenTHocTH |1, (8.1)]

. 3x2 -2 —1 . 32 . 3
lm ——— = lim — = lim — =0.
z—+00 3 +14 z—+o0 I3 r—+o00 I

. 2 4
0.13. lim 3z toz—4
r—o+oo Vdri42

Pemnrenne Tak kak coracuo npasuiy |1, (8.1)] mpu z — +00

322 4 5x — 4 ~ 322, VAazt + 2 ~ 222

. 322 +5r —4 . 3x? 3
hm —_— — hm — —
2—+00 43:4 +2 z—+oo 212 2
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T
0.14. lim &+2-6,
12 4T

Pemenwue Ilpuzxz — 2 guciauresb u 3HamMeHaTe/ b CTPEMATCS
K Hy/I10. Pa3jioKuB MX HA MHOMXKHTEJH, [OCJE COKpalieHus Ha (r — 2)
MOJTY 91 M:
?4+rx—-6 . (z—2) (z+3) . x+3 5

e S S R C R R P Sae

0.15. lim (& — 25).

go1t0 1z 1-a?
Pem e nue: Ilpu nojcranoBke B Bbipazkenue x—=1 umeem Heorpe-

JIeJIEHHOCTH 00 — 00. [IpuBejiem Bbipakenue B CKOOKax K 00IeMy 3HaMe-

HATEJTIO:
2 2
lim (—— = —> )= lim (—— — > )=
o140 1 —x  1—23" a0 l—2 (1—2) (1+2z+2?)
2-(1+z+2%) =5 . 22 +2x -3
= lim = lim —————— =
25140 (1 —z)- (1 + x4+ 22) 2-140 (1 —2)3
242-3 1
F0 F0 i

OJ&xmn(¢?IE—VG)

—+00
Pemenune YMmMHOXIM U pa3gejiuM BbIpazK€HHe B CKOOKax Ha

conpsizkéunoe emy (v + a + /x):

| L (WEFa-vA) (ETata) _
Jim (Vora= i) = T Vitatya) B

y (Vz +a)? — (Vx)? y r+a—z
- m = m — =
e—+oo  (\/r +a+ /1) e—+00 \/T + a+ /T

=0.

) a
= lim

a
w—>+oo\/x+a+\/§_§
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0.17. lim (z — V23 + 822).

T—-+00
Pemenwne B gannom ciaydae mveeMm HeONpeaeeHHOCTh BHUIA

o0 — 00. Ilepenecem npparmmoHAIbHOCTD B 3HAMEHATE b, YMHOZKAd U JIeJIs
HCXOJ/IHOE BbIpaKeHHe Ha TaKoi MHOXKHUTE/b, YTOOBI HOJYYUTHh Pa3HOCTH

3
Ky6oB, T.e. 2% — (\3/ a3 + 8x2> = 2% — 23 — 82% = —82%. D101 MHOKUTEID

€CTh HEIOJHbII KBaJApaT CYMMDBI:
2? + ov/xd + 822 4 v/ (23 + 82)°.

z— m) (1724—1 V1348224 3/ (z3+812)2>
lim (z—+v/23 +82%) = lim ( =

[Tomxyuamm:

T—>+00 z—>+00 2+ V2318224 %/(x3+8x2)2
. 3_.3_g.2 . 2
= lim 5 3 Sx x2 21‘ S = = —8 lim z = —%
r—+o00 z2+x Va3+8z +\/(3: +8x2) z—+00 o <1+ 3 1+%+ 3/(14_%)2)
. sinx
0.18. lim .
z—0 tg dx

P emrenue: YcranaBiauBaem, 9To jjanHas QYHKIMS He ONpeIeieHa

_ 0
npu x = 0 (meonpenenenwoctsh Bua ). [loasepraem dynkumio mpeod-
Pa30BaHMUIO ¢ T€M, YTOOBI HCIOIb30BATH IEPBHI 3aMevaTeIbHbIA IpeIe

(. [1, (7.8)])

. sino
lim =1.
a—0 @

. sinz . sinx cosdx . sinz cosdx
lim = 1m,—:hm?:
=0 tg 15%% z—0 sin bx z—0 Slg—*’” -5z

X
lim 22 . lim cos bz
LM MO 111 1
5 lim sinsz 5 5

z—0 5z

Pernm npuMep, UCIOB3Ysl OHSITHE SKBUBAJIEHTHOCTH |1, Teopema 8.1|
simx~x, tgdrx~br mpu x—0

. sinx .z 1
lim = lim — = —.
a—0tghr 2—=0bxr 5
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. sin? £
0.19. lim —=.
z—0 T
Pemenue: Vcnonp3yst mnoHsiTHE SKBUBAJEHTHOCTH JJIsi OECKOHEYIHO
masbix [1, Teopema 8.1]

. x
sin—~— upu x —0
3
. 2
sin® 5 .5 1
lim =lim = = —
z—0 X t—0 12 9

0.20. lim ——Z—.
x—0 —COos T

P em e n ue: PackpbiBaeM HeolpeIeJeHHOCTh BHJIA (g). Bocnonb-
. _ <2 x
3yemca popMyJI0ii TPUTOHOMETPUYECKOr0 TOXKIecTBa 1 — cosx = 2s8in” .

— in2t — in 2
CuesoBaresibio, v/1 —cosz = 4/2sin” § = V2 sin 5

. x . x
lm —=lim —— =

=0 4/1 — cosx =0 ZSing

= | COIJTaCHO IIPpaBUWJIY 3KBHBAJEHTHOCTH OECKOHEUHO MAJIBIX BeJINYUH

[1, reopema 8.1 sin§ ~  npu x — 0 | = ili% \/%”% = \% =2

0.21. lim fez—smnz
x
x—0

Pem e nue: YcranaBaumpaem, 9TO UMEET MECTO HEOIPE/IEJIEHHOCTh
BUJA (g). Broinosianm siemenTapHoe npeodpasoBaHue:

: sinx : : l—cosz
i BETS0T g o TSIMT g s (500
z—0 3 z—0 3 70 3
. 2
:hmsmx-lim 1 'hml—cosleil'th sm2:
x—0 I x—0 cosx x—0 %’2 z—0 ,1,‘2
2
. . 9.z2 9 1
— z z — a4 2 __ 1
—|SIH2N2HpI/I£L‘—)O|—}c1L%$2—4—2.

0.22 lim 2arcsinz
x—0 3

P em e v me: HeonpererennocTs THIA (8) MOXKHO PacKpbITh CJie-

ayoomum obpazom. Oboznaunm t = arcsin z, Torna x = sint. Ecin ¢ — 0,
to u t — 0. CiemoBaTeIbHO,
2arcsinr 2 t 2

. . 2
11111—:—]1111‘—:_.1:_
z—0 3x 3t=0sint 3 3
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HJIM BOCHOJIb3YEMCsl 9KBHBAJIEHTHOCTHIO arcsinx ~ x upu x — 0 |1, Teo-
pema 8.1|. Torzma

2 arcsin x . 2 2
hm _— = hm _ = =
20 3 z—0 3 3

0.23. lim (1-2)"
r—r+00
Pemenue:

x
Bocnonbsyemest 3amedare/ibHbIM HIpeae oM  lim (1 + g) =P
T—r+00

. 2\° . —2\° 5 1
lim (1——=| = lim (1+— | =e = —.
T——+00 T T——+00 T e

0.24. lim (2“3)

r——+00 2z—1

Pemrenwue B 3rom npumepe rmpejes OCHOBaHUsI paBeH €JUHUILE,
a MoKa3aTesb CTEINEeHH CTPEMUTCS K OECKOHEYHOCTHU; UMEeM HeOIIpe ie/IeH-
HOCTh BHa (1°°).

Y100BI pACKPBITDH ITY HEONPEIeIEHHOCTD, IIPEICTABIM OCHOBAHIE CTe-
neHu B Buje 1+ %, a B MOKa3aTeJie CTeIeHN BBIIeTUM MHOKHUTETD Y, 9TOOBI
HACHOJIb30BATh BTOPOW 3aMedaTeTbHBINA ITpee

lim <1+1>y:e:

T—>+00
2 v 2r —1)+4 4 *
lim (1:_4—3) = lim <( * )+ = lim (1 + —) =
z—+oo \20 — 1 T—+00 20 —1 T——+00 20 —1

_dz
1 2954—1_2;01i1 % 2ot
= lim (1 + m) = lim ) =

r—r+00 = T—+00
2 — lim
1 1 z—+oo 2 lim 4
= lm (14— — erotoo 23 — @2
2x—1 '
T—+00 =

4

0.25. mgrlloo(x ‘(In(z+1) —Inx)).

Pemnrenue: 3ech nMeer MECTO HEOPEIETEHHOCTE (00 - (00 — 00)).
J1jist pacKpBITHSI STOH HEONPEIeJEHHOCTH BOCIIOIb3YeMCsl CBOHCTBAMH JI0-
rapudma In (z + 1) — In(x) = In( Hl)) u - In(ZH) = In (2H)*. Kpome
TOrO, JIJIsi HEIPEPBbIBHBIX (QYHKIMI CyIECTBYeT HPABUIIO:

glcig;(ln flx) = 1“(31}3}1 f(z)). Urak:
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lim <1n (w+1) > =
T—+00 e
1\” 1
zln(lim <x+ ) ):ln(lim (14 -)")=Ine=1.
T——+00 T xr——+00 T

0.26. lim (1 + 3tgx)2cter,

rz—+0

lim (z-(In(x+1)—Inx)) =

r—-+00

Pemenwne Ob6oznaunm tgx = t, torma ctgr = %, ampuzr — 0mn

t — 0. C yuérom HOBBIX 0003HAYEHUIT U 3aMedaTe/THHOTO Tpeena
. 1

lim(1 + kt)t = €*

t—0

: 2ctgz _ |; 2 _ N2 _(.3\2 _ 6
glg%((l +3tgx) lg%(l + 3t) (lg%(l +3t)1)° = (e’) = €”.

0.27. lim 277.

z—74+0
Pemenue: ECJIHQ:—>7+OI/I,3Han/IT,x—7—>+0,T0x%?:%:
= +00. )
Urak, lim 277 =27 = t00.
z—7+0

0.28. lim Z='8Z.
z—0 T
Pemurenwue Yucaurenb u 3HaMeHATEb CTPEMHTLCA K HYJIIO DU
x — 0, mosTomy nmeeMm Heomnpeeaennocts Buga 0/0. Ilpumensst npaBuio

Jlomuransg, T.e. paccMaTpuBas Tpees OTHOIIEHUsS MPOW3BOTHBIX 33 aH-
HBIX (DYHKIHIL, TTOTydaem

_ 1 2,.
i 28T o e o costz—1
=0 T z—0 32 0 322 cos? x
1 ! sin? 1 I sin x 1
= ——lim—— = ——, Tak Kak lim =1.
3 20 22 cos? x 3’ 70 T

0.29. limtgnx - In(x — 1).
z—1

Pemenne: 3uech umeercs HeonpemaeaennocTsb Buja 0-oco. [Ipeacra-
BHUM IIpou3BejieHne GYHKIUH B BUJE YaCTHOTO, & 3aTeM, IIOJTYIUB Heolpe-

JIEJIEHHOCTD BUJA 00/00, MPUMEHUM MPABUIO JIOMUTAIS JBAYKJIbI, HAXO-
JTAM

, . In(zx—-1) . 4 1 . sin’7x
limtgnz - In(r — 1) = lim ——= = lim ——— = —— lim =
z—1 =1 ctgmx z—1 —r mTae—=l ¢ —1
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1 . 27sinmxcosmx . .
= —— lim = 2limsin7z = 0.
T r—1 1 z—1

. 1 1
Pemnrenue: 1o HeompeneseHHOCTh BHga 00 — 00. [IpuBens apobu

K O0IIeMy 3HaAMEHATEJIIO, TTOJIYUYuM:

, 1 1 o tg?z—2* . sin®z —a2?cos’zx
lim — — T3 :11m2—2:11m 3
z—=0 \ T tgex =0 z2tg°w z—0 r4sin” x

(neonpenenennocrs Tuna 0/0).
[Ipexkae yem npuMeHuTh MpaBusio Jlonurass, 3aMeHuM 3HaAMeHATE b

nocJiej el podbu SKBUBAJIEHTHOH emy mnipu © — ( OeCKOHEYHO MaJioi

2?sin® x ~ 2. [loayuum

) 1 1 sin? z — % cos? x
lim —~ — T3
z—0 \ T tg“x

[Ipumensist npasusio Jlonmurass JaBaXK/bl, HAXOUM
2 a2

x—0 1‘4

. 1 1 o osin®x — 22cos?x
lim | — — — = lim =
z—0 \ 12 tg T z—0 x4

2sinx cosx — 2z cos® x + 222 cos x sin x
= 111m —
x—0 4[13'3
_sin2x — 2z cos? x + a2 sin 2x
= lim =
z—0 41‘3

2cos2x — 2cos? x + 4z sin x cos & + 2z sin 2z + 222 cos 2z B

= lim
x—0 12$2

cos?z — sin?x — cos? & + 22 cos 2z + 2 sin 2z

- ilgil) 622
. —sin?z + 22 cos 22 + 2x sin 2x
= lim =
z—0 612
! sinz  cos2z  sin2z 1 L 2 2
= lim [ — = -4 =+ ===
20 622 6 3z 6 3 3
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. t 1/22
0.31. lim (12)"""
x—0 z
Pemenue: IMmeeMm HeollpeIeaeHHOCTh Buaa 1°°,

tg T 1/2?
IIycts y = (—> , TOrJa
x

1 tgx
Iny=—1In|—
x x

tgx
x

limlny = li
zgr(l) ny xli% ,1'2 0

Boraucaum npegest morapudma ganHoi (byHKINH, TPpUMeHad TpaBuio Jlo-
MUTAJIS JIBAXKIBL:

0
(HeOHpeﬂeﬂeHHOCTb BHJIA —)

tgx

. . InE2 Intgr—Inx

limlny = lim =lim ————— =

z—0 z—0 2 z—0 x2

1. 1 1 . L
. tgz coslz =z . T —slnxrcosx ) 93—581n2x
:hm—:hmz,—:hm—z, =
z—0 2x z—0 2% Sin T cos T z—0 x2sin2x
1 — cos2z ) 2sin?

im , m .
2=0 2z sin 2z + 222 cos 2z -0 2(x sin 2z + a2 cos 2x)

T.K. sin’z ~ 22, sin2z ~ 2z npu z — 0

x? x

im - = lim —
2—0 x(sin 2z + x cos2z)  2—0 sin 2z + x cos 2z
1 1

im - = -
z—0 2 coS 2 + cos 2x — 2x sin 2x 3

Cienosaresnno, limy = e'/3.
z—0

. 1
0.32. lim xmsma.
x—+0

Pemenue: Dro neoupenesentoctsb suga 0°
1

_ . _ 1
[Tycrb y = xisine, Torja Iny = ——Inxw
) . Inz 00
lim lny = lim ——— HeOIpeIeJIeHHOCTh BUIa, —
z—+0 z—+0 Insin x o0

[Tpumenssa npaswto Jlonurasns, moryanm

1 .
. . Inz ) = . sin x
lim Iny = lim ——— = lim == lim ——— =

z—+0 z—+0lnsinx  z—+0 2 a0 CcosT

CremoBaTenpHo, lim y = el = e.
z—+0
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BapuaHTbl 3a1aH1IT
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