c1b (pyHximii

258 [nana 4. ITpeaes nw-l"””
L lna 91 li|11“+'r)"—1 .
v/4.290. lim —1n ; T o 4.291. lim
r—() < - “.r _I“
4.292. lim YTFaz- YT+Pz 4.293% lim ——-.
it im u(z) = 1. [loka3atb, 41O

v 4.294. Tyers lim u(x

—Sw :

: )-1)=1,T0 lim u(z)" ) =l
r—w

a) ecam lim v(z)(u(z
r—w v(x) = +00;

6) ecam ]im v(z)(u(z) - 1) = +00, TO llm u(z) oy
B) ecau lllll v(z)(u(x) — 1) =—00 TO Ilnn u(r)"

1eAGHHOCTD BH/A 1% (4.295—4. 311). L
/4.2962 lim (I___l) _

r—+

$4.2052 lim (1+;)'. |

g z+1\=
4.297o 11m (2I+1) 4 4.298. llm ( Fri )

1 43009 lim (1432)% "+,

Pa(‘Kpbn b um)np(\

4.299° Ili_rg)(l +sinz)2z. i
4.301° IE1;1/2(1+ctg:v)‘gI v 4.302. llg})( —I yem=,
4.303. lim (1+;1,-2¢af)r:#E : 4.304. lim zi’f—_l
v/4.305. lim P 4.306. lim 257", 2
(“I“’I)% (a,b>0).  4.308. nlLr&(ﬂ_;L_‘/’;)" (o

$ 4.307. il—% 5

1
4.309. lim (2% +sinz)*8”. 4.310. lim (3% + z)5mz.
x—0 z—0

x z 1
v/4.311. lim (a1+“2:”+a")x (o >0).

4.312. I[oxasa'rb paBeHCTBa IIpA T — 0:

a)° o(x?) +o(z?) = o(z?); V'6)° c-o(x)=0(z), ecim ¢ — nocrosuuag;
O n) oz )+0(~T)—0($) r) o(a?+o(z?)) = o(a?);
ve) (z+0(z))? =2+ o(a?);

v 1) o(z) + 2% =0();
:L‘2 :E3 3
%) (@ +0(@) (% +0(z) =5 +0(a°);
3) 22+ 0(z?) = |z| + o(z); n) et =1+ +0(x).
v 4.313. Bepno s, uro npu £ — 0 crpaBe/l/IMBbI PaBEHCTBA:
a)° o(1) +o(1) =o(1); 6)° o(1) —o(1) =0;
B)° O(z") = o(z?); r) 2 =0(1);
1) (@+22 +o(@?)2=2>+o(z?); e (z+2?+o(z?))?=2%+0(z’)?
v 4.314. Tlycrs m < n u z — 0. Jlokazars, 1ro
a) z"=o(z™); 6) O(z™)+0(z")=0(z™); B)o(z™)+o(z") =o(z™)!
v 4.315. Iycrb a < 3 u x — +0o. Jlokaszars, 410
a) z°=0(z?); 6) 0(2)+0(2")=0(c"); ) o(z®)+0(z")=0(z").
B 3ajauax (4.316—4.330) Bce dynkimu onpejiesieHbl B HEKOTOPOIl ITPOKOJIOT0
OKPECTHOCTH TOYKH W M BCE COOTHOIICHHS MOHUMAIOTCS TIPH T — W.
v 4.316° Iycrs rh_rg f(z) =1#0. okaszats, uto f(z)~I1

4.317¢ Iycrs f(z)~g(z). Jokaszars, uro f(z)=0(g(z))
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4.3182 Jlokasatb, uto o( f(x)) = O( f(z)).
v 4.319% llyers f(x) ~ g(x). Tokasare, yro o( f(
$ 4.320° okaszars, uro f(z (z) ~
—g(z )+0(g( ))
i el oot
cam IO = '
4323 ﬂomn.irb page um(i(a( e (f(l)). e
2) 0(0(f(x) =0(f(x)), 6) o(O(f(x)

v 4.324. Jloka3aTh paBencTsa:

a) f(x)-O(g(2)) =O(f(z) - g(x)), 6) f(x)

z)) =o(g(z)).

9(z) Torma u Tombko Torjaa, Korpa f(x) =

-
Il
)
=
~
—_
5
]
S
-
]
—
S
=
i~
~
~
—
~
et
Nt
=
I
Q
=g
~
—
=
o
e

4.325. /lokasarb pasencrpa: a) O( f(x))- O(Zf](z(rsi)::(;)((féii (](ql()l )))
6) O(f(2))-ol9(x)) =o(f()g(x)), 5) o(f(x))- o(g(x)) = o{f(x)g(x))
v 4.326. /Tokazatb pasencrsa: a) O(f 2)) + O ‘E.)) oL

/-\/-\

0O
6) O(f(2)) +o(f(2)) =O(f(x)), B) o(f(z))+o0
4.327% Jlokasars, uro ornowenne f(z) ~g(x) s
JIEHTHOCTH, T.€.  a) f(z)~ Jix) (pednuxcnsnocm)
6) ecan f(z) ~g(x), To g(z) ~ f(2) (cummerpuunocTh);
B) ecn f(x) ~g(x) n g(x) ~h(z), 1o f(x) ~h(z) (rpamsuruBHOCTD).
v'4.328. Ilycrs f(x) ~g(x) u h(z) ~ k(z). Bepuo mu, yro:
a) f(@)+h(z) ~ g(x) + k(z); 6) f(2)h(z)~g(z)k(z)?
v'4.329. Tlycrs f(x) ~ g(x). Bepro am, uto af®) ~ 9@ (4 >0)?
v'4.330. Tlycrs f(x) ~g(z), f(z), g(x) >0, h(z) — HEKOTOpasi (byHKIIHsL.
a) Bepuo i, 1to (f(x))h(z) ~ (g(z))h(“ ?
6) Bepro jin yrBepx aenue n.a) npu yeaosun —C < h(z) <C, C>07?

ACTCA OTHOIICHHEM YKBHBA-

v 4.331. Tloka3zarb, uto npu = — 0

a) T arctg %=O($) HT= O(l‘ arctg %), 0) x cos %=0($), HO T # O(z oS %)
4.332. Ilokazarp, 410 Npu T — 00

a) Va2 +4arctgr =O0(z) n =0(Va? +darctg z);

6) In(z? +2%) = O(z), Ho = # O(In(x? + 27)).

Haiitu rinasuyio gacts Buga Cz® dbyukuun f(z) npu z — +o0o (4.333—4.342).
O 4.333° f(z) =apz™ + a1 ...+ an_1T + ap, ap #0.

n n—1
> ar +a1T +...+an-1T+an
v'4.3342 f(z) boz™ +biz™ 1+ ...+ bn1T +bm’ apbo70.

¢ 4:835% flz)= T+ /.
v'4.336. f(z)=( x—\/arz 1)® + (z+ V22 —1)* (a>0)
v'4.337. f(z) =2z arcctg z; 4338 f(r):., arcetg(—z);
v'4.339. f(:L)—ln(I +444% 1 4.340. f(x)=(a 2+2)h)1(l+12) z?Inz;
+
4.341. f(z)= —arctg;ﬂ—i—l, 4.342. f(x)=arcsin i—lOL

Haiitu rnasnyio sacrp siga Czr® dynkumn f(z) npu z — 0 (4.343—4.354).
4.343° f(z)=(1+mz)" — (L +nz)™, m,n€N, (m,n) # (1, 1).
<> 4.344° f(.L‘) ZQUIH +a]l'"_1 Frz (1'”_,”‘1,‘"', p—m #0

v'4.345° f(x)=m (z—0+).
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) Jl1ape
4.346. f(z)=V1-2z -4z +T - 1. 4.347. f(z)= YT54;. %
- 1-2° Y
O 4.348. f(z)=\x+ Vz- {2 (x —0+). L
v'4.349. f(r)=Incos7T. 4.350. f(z)=a* —br,  ap,
4.351. f(z)=1+sinar —coSAT. 4.352. f(z)=cosz. cos ;. e
v 4.353. f(z)=In(z?+47)- f4 ?54. f(z)=ctgrz. %
Haiitn I‘.'laBH\IO‘la(‘Tb puga C(z —1)" dy HKI:.)HH f(z)mpnz (Lo
/43552 f(z)=ad+502—3r-3.  4.356% fx)=z4g2, "y,
4.357. f(z)=(° _9s2 + 1)tgmz. O 4.358. f(z)= 4\/‘ 554, "
4.359. f(z)=3-27-2-3% vV4.360. f(zr)=z%—
4.361. f(x)=Insin 5. 4.362. f(z)= (lm ,.I) '
1 T T
=———tg -  4.364. f(z)=
4.363. f(r) \/1_7 5 (z)

m (astp),
7 4.365. Haiitu rnasuyio yacts iga C(1—z)* dyskwm f(r) = arcoos

r—=1-.

HaiiTn rinasHble 4acTH BHAA % NOCJ1e/10BATENBHOCTH (a,) (4.366—q4 373)
/4366, a,= VaTFan¥b-n. 4367 an=ln7i.sinT
$ 4.368. |sm(7r n?+k)|, k#0.
4.369. a,=a'/ ——(b‘/"+c1/") a>0,b>0,c>0, a® £be.
4.370. an=ctg 5 ] 51 4.371. a,=sin 2,‘:‘11 i)
v 4.372. a,,=(\/W— \/ﬁ)a.rctg%. 4.373. a,= V2- "2
4.374. a,= g — arcsin \/n_?ﬁ 4.375. a,=In(1+3").
v'4.376. Haiiru npezexn lim 1n(1+1:)+lrn2(1—:c—1:2) - MoxHo i 215 31010 B
nosb30BaThest cootHomenusiMi In(1+x)~z u In(1—r—2?)~ —z— 22 pH T30

= & |
2 —2cos2r —sin” 2x
S . MoxXHO a1 a18 3TOro soc
T

- 2 * «
NOJTb30BATHCA COOTHOMIEHHAMH 2 — 2 cos 22 ~ 422 u sin® 2z ~ 422 npn z — 07
I’.’

{ 4.377. Haittn npeaen lin})
T

v/4.378. Haiitn npezen hrn

b Mo>KHO i 211 3TOrO BOCNOIBL30BATHS

COOTHOWIeHHeM T2 + T ~ x> npn T — +oo?

Haiiti npexen dynkumn, ucnons3ys TaGinunble SKBHBATEHTHOCTH I 00T
HOIWEHUS ¢ O-MabiM (4.379—4.442).

. 2 s 2
: - Bx tg"x
SASTS. Ty 22 O By 4.380. i = :
z—0 arctg?z+ 23 469 }lﬂ) 1+ xsinx — \/cosT
4.381. i ( TR ) . tgr+tg2r+...ttgns
381. lim (ztgz— 5 ). 4.382. lim S——F-rs :
v 4.383. lim sinz+sin2r+...+sinnz . CcOST+cos2r+...+cosnr"
=t Jam-1 o 4384 lim sinz?
In(z” +€%) 1
4.385. lim ———° Aof3s -53)
:—»0 ln(1+1‘e‘) 4.386. }l}.n ln(.r4 +z2—-1)
2‘ — 16 =?
V4387, lim e 4888, T 251

r—2 2% _ 956"
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4.389.
4.392.
4.394.
v 4.396.

4.397.
4.398.

& 4.399.

4.401.

4.403.
v 4.405.

4.407.

4.409.

4.411.

4.413.

4.415. lim

4.417.
4.419.

4.421.
4.423°

v 4.425.

4.427.
4.429.

4.431.

Inlnz

Ll Sanu. .~'i‘,“.Ll~hll""'- v4.391. lim YOI
In( 1+\/T e -
Jll—ll(l]\ 4.393. i Y1 +22+ V1+3z— Y1+5c - Vi +6z
PR z—0 VT¥z- YT+2z
Hin
r1_1:11 a1 4.395, rgnlx.(\/z +z—Vz2-1).
N g RV
a) lim +4- VisT+T1 ) 1 Vz2 +4 — Vdz? +1
T—+00 T ) ot =
Va2 R
a) lim T Al-vo 42 . Va2 +1—\/r +2
e - ; 6) lim

T—+00
S i 23188 T ;
d)rkl_}_lxl‘ ( +vVal+1-2v2);6) li1_u ‘J"‘(\/l +VzT+1-2V2).

In(e” +x) — sin 3z

lim s 4.40 1 +tghr —cosx
r—0 arct g 4z 0 0 113}) m m 2
; 3z — sin? . . &
lim o % o . In(1+z-2? )+arcsin 5z — 3z°
4.402. |
z—0 tg” z +In(1 j;:x) JI_IH) sin3z+tg? -+ (er —1)10
: & (‘T 008 _) ln(os41
lim 2 4.404. lim
z—1 \/3—1 y l—)() L2-+— 31
T _ Ilncoswz . o b"2
=2 22 +4— Az 4.406. }1_1:}) i (a>0,b>0).
COS 2mx + cos T — enafpe—T
S {4408, Timeed) ,‘,‘jb(‘“ ).
x—0 arcsin” x
LR 44108 Tim = — = =12
i) it ' T2 2gin — — 1
2 3z
2\1/1+51113x—1+tg,v 1 =3 3
i ’ 5 1 s5/z°+2z
210 arcsin r V4.412. Jl{lgo w <C e
: vV1—e—%—\/1—cosz (a® —a)?
lim . 4.414. '1i
z—0+ Vsinx I—Hl+ V2 —1—+2z—
. a 37rz
sinx cos
z—1 sin 27w zh (8#0). ¢ 4.416. li 1-1»1 In(2z — \/_)
sin 2
i n sin e 4.418. lim 1+sinz +cosx
lim == L
lim ix‘—e?i ' 4.420. lim -2=% (450, b£0).
o 3 Tr? — x—b \J/bg;? —b
m/, _ m/ sin2x 1
lim SEa S ﬁx 4.422. lim joga) 5
z—0 arctg? x z—0 T
3 2NE . 1
IHI_{IOC (1 + arctg _’Z) 2 4.424° Lll_l}%)(l 4+ tgg :17) Incosx
liu%)(cos(sin x))arcsin® z . & 4.426. ;lii)nl(sm mz+z)% 7.
T—>
1 » : 1
lim (2% + sin? m:)m v'4.428. 111_1311(3 Yz —2\/r)nz.
r—+1 L 1
lim (Lg —) v ‘l+ 2 4.430. lim (tg ) arceop. & .
z—1 r—1—
l
ctg 5 sin ar
lim (2- i) " (a£0).  4.432. }Lﬂ(bmﬁa) (aB+km, kEZ).
” (83




[aasa 4. [lpesent i HENpeppIBHOCTH bynkuii
nasa 4. Tlpese. \
1

T 4484, "1_133)(111(.1-2 +ett))ctga.

262

4.433. lliml(ln((‘"‘ +zr-1))

1

'\\ arctg T . cos 2wz z+2)
4.435. 111}‘1+(111(.l‘ gt ]} prse, 4.436 1“—111( ( ) :
o - . (T2 4+1\8F
V' 4.437. l_i1111(4"' —JT+8)87. 4.438. 11_1‘111 <—:53—‘> ;
' | P In(10 + %)\ Ve TT5
o ((£08T )\ (Vrz—n)” 4.440. lim (——) s
v o) e
4.441. li_ll}‘ltth”’. 4.442. lim .
¢ 4.443* Haittn roiasnyio acts suga Cz® ynkuun f (z) =arctgz — arccosé
1pH T — +00. ;
inx —arctg
4.444" Haiiru npegen lim e 3 £2,
=0 T .
T . [arcsinz ;2
4.445" Haiitu npezen ll_I)IB <_—arctgz> )

Haiitn npesen nocnenosarensuoctu (4.446—4.452).

4.446. lim VnZ—n+1. 4.447. lim ( Vn+2-29n+1+ ¥m)

n—oo
VPP 3t 1- VP31
\/4.448-. nh—I}:}o In(1+n)—In(2+n)
v 4.449. 1im( S /_n,/—).
n—oo \/n+3—\/ﬁ n+2— n+1
2

4.450. lim narccos ——

n—00 n?+1°
V4451, lim nin(1- 1) cos(nv/I7 T T0).
n—oo n

! ) ctg(rr\/ni-*-l)
4.452. lim (; arctgn:c)

n—oo

(@=0).

Haiitu Bee naksonnpe acumnrors rpacduxa bynkiy y=f(z) (4.453—4 460)
4.453. y=Vz?2 + 22 +3 1. Cddbd. y=z414 2+ 3z 47 -
v'4.455. y=(2z+3)e!/. V4.456. y=\/7T13_ 0
es g2,
4.457. y=usin . 4.458. y=gcosl

T
vV'4.459. y=In(1+ %), 4.460. y— T tsing

T r2 _1°
4.461. Ilycrb a, >0 npu Beex n € N. Kakoe CBOIiC e

TBO bynkiyy
1f- -
OINCBIBACTCH YCIIOBHEM am f o U (zo) =R

Vn €N 34, > 0: Vz € Us, () umeenm | f(z) ~ f(®o)| < g2
a" .

Kaxum coiicrBom gosmkna obnasars nocjenoBarenbHoeyy, (an), 4
n T

YCJI0BHS ClleioBaJia HelpepbIBHOCTL (hyHKIMK f B Touke 20? » 1TO0b 13 3TOro
v 4.462. PaBrocuanHo ju yCJI0BHE

V6 >0 e > 0: Vr € Us(a) nmeem lf(-l')—f(a)l la

nenpepoiBHocTH dynkimn f: Us(zg) = R B Touke 0? Kakne e o



