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1 IlonsTue pynkuuu. OCHOBHBIE 3JIeMEHTAPHbIE (PDYHKIIUU
1.1 Teopemuueckasa uacmo

ITocTOSIHHOW BENMYMHOW HA3BIBAETCSA BEIMYMHA, COXPAHSIOIAS OJHO U TO XK€
3HAYCHHUE.

BennunHa, coxpaHsmonias MOCTOSHHOE 3HAYEHUE B YCIOBUAX JAHHOTO IPOIIEC-
ca, Ha3bIBAETCS MTAPAMETPOM.

[lepeMEHHON BEIMYMHOW HA3BIBAETCS BEJIMYMHA, KOTOPAsi MOXKET NMPUHUMATH
pa3MyHbIE YHUCIOBbIC 3HA4YeHUs. EciM KaXIoMy 3HAQYEHHUI0 X MHOXECTBA

X (xeX ) MOCTABJICHO B COOTBETCTBUE E€IMHCTBEHHOE 3HAYEHUE ) MHOXECTBA
Y ( yeY ), TO TMEpPEMEHHAasl BeJIMYMHA ) Ha3biBaeTcs (PyHKIMEH MepeMeHHOM X U
oGosHauaercst y = f(x).

[Ipy »TOM X Ha3bIBa€TCA HE3aBUCHMOM IEPEMEHHON (WM apryMEHTOM),
y — 3aBUCHUMOU IIEPEMEHHOM.

MHoxecTBO X Ha3bIBaeTCsi 00JIACTBIO OIpeneneHus] (PyHKLUHU, MHOXECTBO
Y — o0nacThio 3HaYCHUN (QyHKIIUH.

Cnocoowl 3a0anun ynkyuii:
— aHAJIMTUYECKUH croco0, eciiu PyHKIM 3aaHa popmysioit Buga y = f (x) ;

— TabIMYHBIH c110co0, eciu (yHKIMS 3a1aHa TabIULeH, coepyKamiell 3HauCHHUs
apryMeHTa x W COOTBETCTBYIOIIME 3HadeHus PyHKumn y = f(x);

— rpaduueckuii cocoO, ecnu GyHKIM n300paxkeHa B Buje rpaduka;

— CJIOBECHBIN CcIOCO0, ecir (PYHKIUSI ONFCaHa MTPABIIIOM €€ COCTaBIICHHSL.

K OCHOBHBIM CBOHCTBaM (PYHKIIMH OTHOCSITCS YETHOCTh M HEYETHOCTH, MOHO-
TOHHOCTB, OTPaHUYCHHOCTb, IIEPUOTUTHOCTD.

1.2 Oopasuwvt pewrenus npumepoe

Ipumep I - Haiitu f(0), f(-x), f(l), ecin f(x)=~1+x".
x

Pewenue
f(0)2m=ﬁ=1;
f(—x)=m=m;

_:\/1+x2 :\/1+x2

Vx? RY
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Hpumep 2 — Haiitu o61acThb onpeaenenus GyHKIUKM y =/6x —x° —5.

Pewenue
6x—x>-5>0; (x—l)(x—S)SO.

Pemaem HCPABCHCTBO MCTOA0OM MHTCPBAJIOB.

N

1 5 X

O4eBHIHO, YTO X € [1;5] .

Ilpumep 3 — Hailitu o6s1acth onpeneneHust QyHKIUH ) = ﬁ
X —3x—
Pewenue
x #—1,
x*-3x—-4%0; (x+1)(x—4)¢0; {
x#4.

OGumacts onpenenetust pyakimn X = (—oo;—1)U(-1;4)U(4;+0).

Ilpumep 4 — Haittn 061acTh 3HadeHU GYHKIIUUA ) = SiN X + COS X .

Pewenue

[Ipeobpaszyem GyHKIHIO:

y= \/_(\/—Slnx-i-\/IECOSXJZﬁ(SII’l%SlnXﬂ-COSZCOSXj x/_sm(x+4J

sin(x+§j \/§s1n(x+ j

OO6nacTp 3HaYCHUHN ) € [—\/5 ;\/5 }

Tak kak

<7 1<yl

<1, To

Ilpumep 5 — BeIsicHUTBH 4Y€THOCTD (HEYETHOCTD) (DYHKITHIA:
1) y=x—ctg’x; 2) y=x- z +1, 3) y=(x—1)sin’ x.

Pewenue:

1) f(—x) =—x—ctg’ (—x) =—x+ctg’ x, T. K. f(—x) = —f(x) , TO QyHKLIUS He-
YeTHAS,
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2) f(=x)=(-x) i_i ti =x ii ii ,T.K. f(=x)=f(x), 10 QyHKIMS YeTHAS;
3) f(—x) = (—x—l)2 sin’ (—x) = ()c+1)2 sin’ x, T. K. f(—x);tf(x) ;t—f(x), (hyHK-

oA HY 4YCTHAA, HU HCUCTHAI.

1.3 Ilpumeput 0152 camocmoamenvnoii padomot

1.3.1 Haiitu o6acTh onpeneneHust GyHKIIHI:

2
1) y=log,sinx +v4-x"; 4) y= M;

2) y:\/(2x—5) 9—x*; 5) y= ;

2x—1 2x
3) y= ‘/10 ! 6) y =arccos .
)y go3 +5 )y 1+

1.3.2 Haiitu obmacte 3HaUCHUN (DYHKITHI:

l)y:\/gsinx+cosx; 2)y=1 x2; 3) y=v-x"+x+2.
+ X

1.3.3 Onpenenuth 4€THOCTh (HEUETHOCTH) (PYHKITUN:

1+x 1
1) y=x’sinx; 3) y=lg—=; 5) y==(e*+e).
)y ) y=lg— ) r=:( )
2) y=x—x +5x°; 4) y=x"+sinx;

1.4 J/lomawnee 3a0anue

1.4.1 Haiitu f(%j, 7(@1), £10), ecin f(x) = arccos(lgx).

1.4.2 Halitu o6acTh onpeneneHust GyHKIIHI:

1
1) y=3x*+5; 4) Y=

- .
x -1’

1
2) V=", 5) y=+25-x> +Igsinx.
T e S y

3) y= arcsin >
)y .
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1.4.3 BoIssCHUTB, Kakas (PYHKIIUS Y€THAS M KaKas HeUeTHas:

l)f(x):\/1+x2—\/1—x2; 2) f(x)=2x"cosx.

2 Ilpenes 4YUCI0BOM MOCIEA0BATEIbHOCTH
2.1 Teopemuueckan wacmep

Ecnu mo HEeKOTOpOMY 3aKOHY KaKJOMY HATypajlbHOMY YHUCIY n MOCTaBUTH B
COOTBETCTBHUE BIIOJIHE OIPEACICHHOE YUCIO d,, TO TOBOPAT, YTO 3a/JlaHa YHCIIOBas

OCJIEI0BATEIbHOCTb
{an}: a,, d,,...,a,, ...
YucnoBast OCIe10BaTeNIbHOCTD — 3TO (DYHKIMS HATYPaJIbHOIO apTyMEHTA!
a,=f(n), neN.

Uncno A Ha3bIBAETCS MPEIENOM IOCIEIOBATEIBHOCTH {a, | HpH 7, CTpeMs-
meMcs K OECKOHEYHOCTH, ecii i Jroboro € > (0 HaiiieTcs Takoe HaTypajibHOE
uynciio N =N (8) , 9TO 1715 BceX 7 > N HMMeeT MeCTO HEPaBEHCTBO |an - A| <eg.

Kpatko, mpu momoIiy KBaHTOPOB

lima, =A< (Ve>0)(IN=N(e)):n>N=la, -4 <¢.

n—»0
ITocnenoBaTenbHOCTh, UMEIOLLAS MPENIEI, Ha3bIBACTCA CXOASIICUCS, B TIPOTUB-
HOM CJIy4ae — PacXOosIIeucsl.
['eomeTpruecknid CMBICI TIpeliesia YMCIOBOM TOCIIENOBATEILHOCTH COCTOUT B
CJIEYIOMIEM: ISl IOCTATOYHO OOJBINNX 7 WICHBI MOCIEIOBATEIHHOCTA KaK yTOIHO

MaJI0 OTJIMYAFOTCS OT Yuciaa A (1o aOCOMIOTHON BEIMYMHE MEHBIIIE, YeM Ha YHCIIO €,
KakuM ObI MaJILIM OHO He Ob110) (pUCyHOK 1).

R I
1@ o1 @

0, 05 Q5 07 A Qg 0, G, O4; Q.

Pucynok 1

Hepasencteo|a, — A|< & pasHocnmbHO Hepasenctsy A—€<a, <A+&. Crneno-

BaTEJIbHO, BCE YJIEHBI IOCJIEIOBATEIBHOCTH OYIYT 3aKIIOYEHbI B € -OKPECTHOCTH
TOYKH @ , KaKkoil Obl y3KOW OHA HU ObLIA.
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Bhe € -OKpCCTHOCTU MOIKCT OBITH JIMIIL KOHEYHOE YHCJIO YJIEHOB ImocjacaoBa-
TCJIIbHOCTH.

Teopema 1 (0 cymecTBoBaHMM npenesia). Eciu nocnenoBareabHOCTh {an} MO-
HOTOHHO Bo3pacTaeT (yObIBaeT) ¥ CBEpXY (CHHM3Y) OrpaHUYEHa, TO OHA UMEET IPEJIell.
n
1
e, =|1+—

Teopema 2 (0 uncie e). [locienoBaTenbHOCTh | “n — " HMMEET Mpeel.

JToT npenen obo3HavaeTcss OyKBoH e:

n

, 1
lim 1+—| =e rpe e=2,7182818284590..~2,7.

n—»o0 n

Breruucnenue IMpcaciioB HOCJIC,Z[OB&TGHBHOCTeﬁ OCHOBAHO Ha IIPHUBCACHUU K
«y,Z[O6HI>IM» BBIPAXKCHUAM HIIN IIPU IIOMOIIH TCOPEMBI 2.

2.2 Oopa3zywl pewienus npumepos

Ilpumep 1 — Jlokazatb, 4TO liln(l + ﬂ} =1.

n

Pewenue

1y

n

a, =1+

n

(=)

n

ITycts, Hanpumep, €= 0,1. Toraa |a, =1 < 0,1 wm |1+ -lj<e, 1. e.

1

— < & pemonasercs npu 7 > 10. Aranormaro g € = 0,01 ‘an - 1‘ <€ mpu
n

1

n>100. Ina mo6oro € > 0 mepaBencTBO — < € BIMONHACTCA pH 7 > — . UTaK,
n €

&

HN:_,‘ITO Vn>N |an—1|<8,T,e, lim 1+—n 1.
8 n—>o0

ITpumep 2 — Boraucauts npeen lim 5 _na7

Pewenue

2
Brinecem B uncnurene u 3HaMeHaTes e 3a CKOOKH CTapIIylo CTENEHb 7 :
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3 2
n2 2+———2 5
. n
lim 1 n7 =g,
n—c 2 s- Ll
n n
2 7
T.I(.l'[pPIn—)OO§—>0,—2—>O,l—>0,_2_)0.
n n n n
12n* =3n-2

Ilpumep 3 — Bpruuciautb ,111_>n30 T 60’ 3"
Pewenue

BriHECEM 3a CKOOKH CTapIIylO CTENEHD 7 :

12 3 2
"{*'2_j 2,3 2

lim—2t " gy n” n T
n—>0 3 6 3 n— 6 3
n n n n
4n’ +3n—1

IT -B lim .
pumep 4 — Berancanrp 1M o]

Pewenue

BrineceM 3a CKOOKH 7°

G

lim =lim—2 " — 4o,
n—0 3 1 2 1 n—)wl 2 1
=+ 4+ —+ =+
n n* n n on o n

N3 stux IPpHUMCPOB MOKHO CACIAaTb BBIBO/

OMHOULEHUIO CIApPUUX KO3 uyuenmos, eciu

npedern CMeneHu YUCIUmens u 3HAMEeHAMens PaeHbl,
PayUOHAb-
Hoti Opobu = 0, ecu cmenens yuciumens <cmenenu 3HaMeHamens,

npu n— © | ©, eCiiu CMeNnenb YUCIumeii >CmeneHu 3HameHamel.
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Ilpumep 5 — Bpraucnutb ’111_{2(\/712 +3n-1- \/n2 - n)

Pewenue

NMeem HeompeieIeHHOCTh BUIa (OO - OO).
YMHOXKHUM M pa3ieliiM Ha BbIpaXXEHHE, CONMPSHKEHHOE JaHHOMY, U HCIOIb3yeM

(bopmymy

2 72
ap_ b
a+b
2 _ _ 2 _ _
lim (n +3n 1) (n n) lim 4dn -1 :(fj:
’H“’\/n2+3n—1+\/n2—n 'Hw\/n2+3n—1+\/n2—n o0
)
— lim L =——=2.
n—>0 3 1 1 1+1
n(\/1+—2+\/1—J
non n
2.3 Ilpumepul 0na camocmoamenbHoll padonul
2.3.1 Beryucnuth npeaesbl:
. 2n* +3n-1 , n!—(n+2)!
1) lim—— : 7) lim :
>0 12n° —Tn—8 > (n+3)n+(n+1)!
2 . 2 ) n2
2 Hm\/n +2n \/n 3n; $) lim ;
e 5 %10+ nyn
3 i 3 T+ 11 o Hm( 12 1 j
) o 2n’ +n-2 " )0 n+2 n*-4)’

n—4 N2nd +3n—1

4 lim—; 10) lim :
) o 4t 45 ) =380 +4n—7
) 2n-n!—3(n—1)! ) 2n+1Y) "
5) lim : 11) lim ;
oo (n+1)—4n! noo\ 2p—3

6) 1im(n+\3/2—n—n3); 12) limﬂ.

n—o n—>0 3n+1 _ 5n—l
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2n—-1

2.3.2 11 =2.
3.2 Jloka3aTh, 4TO M3

Omeemeout:

1) %; 2) %; 3)0;4) 1;5)2;6) 0; 7) o0; 8) ©; 9) 0; 10) oo; 11) e 12) 5.
2.4 Jlomawinee 3a0anue
2.4.1 BblYUCIUTD NPEIETBI:

2+3n o Ant+1+4n

lim

lim 4

)”_"”” +5° )””w4\/n3+n+1—

lim n’ +n "y n*—5n

. im
2) =30t Z3n2 41 5)"—>°°n FEPEE
4n-3

) lim 3n+5 | o lim (n—l)!+(n—3)! |
) o\ 31 ’ ) w0 2177 (n—3)!+(n—2)!
Omeembul:

1)0;2) 0; 3) &*; 4)—1; 5) 0; 6) %

242 lim foaw 1
Jlokazats, 4TO 6 >

3 Ilpenea ¢pyHkuuu B 0ECKOHEYHOCTH W TO4YKe. Bblumcienume
npeaeJioB

3.1 Teopemuueckasn yacmo

[Ipenen ¢yHkMM B OECKOHEYHOCTH TECHO CBSI3aH C MPEAESIOM YHCIOBOM MO-
CJIE10BATENBHOCTH.
Uucno A HaspIBaeTCs mpenesioM GyHKIuM y = f(x) MpU X —> 00, €ClId JJIs JIkO-

©0r0 CKOJIb YTOJHO MaJIOro IOJIOKUTEIBHOT0 uncia € > (0 HalifeTcs Takoe IOJI0KH-
TenpHOE uncio S > 0, 3aBucsAmIee OT €, 9TO I BCEX X, TAKHUX, YTO |x| > €, BEpHO

HEPaBEHCTBO | f(x)— A| <g.

C IIOMOIIBIO JOIT'MYCCKHUX CUMBOJIOB HMCCM
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(A = limf(x)) S (Vs > O)(EI s=s(g)> O)(Vx ; ‘x‘ > S)(‘f(x) - A‘ < 8).
BoisicHuM reoMeTpuyecKkuii CMbICH ompeieseHusl (pPUCYHOK 2).

Y

y=Fx)
A+
b= — — — — — 4 2&
A-E
S *

Pucynok 2

T mo6oro € >0 maiimercs takoe umcno s > 0, uTo A |x| > S COOTBETCTBY-
IoIMe  opauHaThl Tpaduka QYHKIUUW y= f(x) OYIyT 3aKIIOYCHBI B IOJIOCE
A—¢e<y< A+ ¢, kakoii Obl y3K0ii OHA HU ObLIA.

[Tycts dynkmus y = f(x) 3amaHa B HEKOTOPOH OKPECTHOCTH TOUKH X, KPOME,
MO>KET OBITh, CAMOM TOYKH.
Yucno A HasbpIBaeTCs mpeaesioM GyHKIMH y = f(x) mpu x — x,, €CJIH JUISI JIt0-

6oro cxomb yroguo Manoro € >0 maiinercs Takoe momoxurensuoe O > 0 3aBucs-

mee OT €, YTO A BCeX X # X, W YJIOBJIETBOPSIOIIMX YCIOBUIO |x - x0| < O BBINOJ-

HSETCS YCIIOBHE | f(x)- A| <g.
3anuiieM 3To onpeselieHHe ¢ MOMOLILI0 KBAHTOPOB:
x—)xO

(A _ limf(x)) & (Ve>0)(38=5(e) > 0)(Vx £ x, :|x —x,| < ) |/ (x) - 4] <&).

PaccMmoTpum reoMeTprudeckuil CMbICI onpesiesieHus (pucyHok 3).

L y=F(x)
A+E
B o—— —
(i
XO—E Xg XD+§ *

Pucynoxk 3
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Ina Ve > O maiimercs Takas 5—0erCTHOCTL TOYKH X, , 4TO JJId BCeX X 7# X
M3 9TOH OKPECTHOCTH COOTBETCTBYIOIIME OpAMHATHI rpaduka V= f(x) GymyT 3a-
kmouensl B mogoce 4 —€ <y < A+ €, xaxoit 661 y3K0ii OHa HU ObLIA.

Ecmum CYLIECTBYIOT peebl BUJIA lim f(x) = f(x, - 0) WA

x—>xy—0

lim f(x) = f(x, +0), 10 OHH HA3BIBAIOTCS OHOCTOPOHHUMH MPEIETAME B TOUKE X,

x—=>x+0

(penen cneBa v MpeJies Crpana).
Jl7is BBIYUCIICHUS TPeAesioB (PyHKIIMK MPUMEHSIOT OCHOBHBIE TEOPEMBI O TIpe-
aenax:

1) limC =C | rpe C —nocrosiHHAas;

X=X

2) ILmC-f(x) =C- limf(x);
3) lim (f(x) £ g(x) = lim /(%) + lim g(x);
4) lim (/(x)- g(x)) = lim / (x)- lim g(x);

f(x) lim f(x)

5 lim = x.—>x0 , €CII1 lim g\X)# O;
) X—>Xg g(x) ll_)r}? g(x) XX, ( )

lim g(x)

X=X

. (x) .
6) lim [f(x)]g = [hm f(x)}
x—)xO x—)xO
3.2 Obpa3zuvt pewienus npumepos

Ilpumep 1 — Jlokazatb, 4TO Eg}(zx +3)=5.

Pewenue
IIycts € = 0,1 , TOr1a |(2x+3)—5| <0,1; 2x—2| <0,L;; |x— 1‘ <0,05.
[lycte € = 0,01, rorna |x - 1| <0,005.
€ €
Jlnst moGoro € > 0 ‘X—l‘ <5, T. €. 525.

g
Urak, mis Ve>0 E|8=§ TAKOE, YTO €CJIU BBIIOIHAETCS HEPABEHCTBO

‘X — 1‘ <0, 10 BepHO 1 HEPABEHCTBO ‘f(x) - 5‘ <e.
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Cqim x> —5x+6
IIpumep 2 — Haiiru 1] .

2
x° —2x
Pewenue
0
Nmeem HeomnpeeeHHOCTh BUIA 6 . Paznoxum yuciauTesp 1 3HaMeHaTellbh Ha
MHOXUTEIN:
. (x—=2)(x-3 . o x=3 2-3 1
hm( X ):hm—:—z——.
x—2 x(_x — 2) x—2 X 2
. hmJHz —6—x
Ilpumep 3 — Haiitu Hm -4 .
Pewenue
0
JI1s1 pacKpbITHSL HEONIPEAEIEHHOCTH 6 YMHOXUM YUCIUTEIb U 3HAMEHATEIb

Ha BbIPAXKCHUC, COMMPAKCHHOC YHUCIUTEIIO!

I R () R R 2(x—2)
m =lim =
22 (x=2)(x+2)(Wx+2+4/6-%) 2 (x=2)(x+2)(Wx+2+/6-x)

= lim 2 __2z !
S (x4 )Wx+2+46—x) 4(2+2) 8

. ANxXT—x+1-x
Ilpumep 4 — Haiitn }Clm :

- 2x+1

Pewenue
ITycTh
1 1 1
2 x2(1—+2j—x ‘x‘ l-——+——x
Nx T =x+1-x .. X X ) x  x?
4= =lim =lim ;
x>0 X+ x>0 2x+1 X0 2x+1

Ecian X — 490 | 10 |X| = x. Ilonaraem, yro X > 0, torma
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A=lim x &) ) 11
x> ( lj 2+0
x| 24+ —
X

Ecau X — —00, 10 ‘x‘ = —x. Ilonaraem, uto X < O, TOrZ1a

A=1lim —1.
x> ( 1) 2+0

x| 24+ —

X
0 npu x — +oo,

Urak, 4=
-1 npu x - —oo.
i lim L2
Ilpumep 5 — Hanirn 111 —x 1-+/

Pewenue

Nmeem HEompeneneHHOCTh BUAA (00 —OO). [IpuBenemM BeIpakeHHE K 0OIIEMY
3HAMEHATEJIIO:

m =
I-x 1-x =l (1-x)1+x) *l (1—x)(1+x)
— lim _1 _ 1 __l
Siltx 141 2

lim

x—l1

(1 22j o l+x-2 . —(1-x)

3.3 Ilpumepul 0152 camocmoamenvHoii padomot

Haittu cnenyromme npeaensr:

| 2x° = 2x* +x—1
hm— ;
DI Ix*+3x+2"° Y lxlgll ¥ -x*+3x-3"
—10x+24 4+ 5x°
2) lim x? X ; 5) lim x+5x+3x9.
=6 x2—Tx+6 >3 4 8x2 +21x+18°
2_x-12
3) lim ———=. 6) lim

8\/_ 2.

=3 x? +4x+37
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lim| ——— lim>—Y2*
Dol i—x 122/ 1) M e

3 2
8) lim( X al j; 15) limx(\/x2+1—x);

o\ 3x2 =4 3x+2 -
X =5x+2 . 5+46x—5x7
im-—"— ~- lim .
9) lim x+10"° 7 o Y+l
10 lim1000x+3x2- 17 lim X .
)xﬁw x2-16 ° )xﬁw3/x2*_9’
3_ 2 . X
11) limw; 18) lim —.
ol x°=Tx+6 o X+\/;
2 X
C l+x—+1-x lim 4x” -1
12) £1£r01 X ’ 19) S 3x°-1)°

2 X
. oA +1-1 li 4x" -1

13) im0 20) lim ( — | .
x—0 /x2+16_4 3)(? _1

Omeembur:

1)-2; 2)0,4;3)3,5;4)0,75;5)4;6) 12; 7) —1; 8) %; 9) w; 10) 3;
11)0,6; 12) 1; 13) 4; 14) —%; 15)0,5;16) 0; 17) o0; 18) 1; 19) oo; 20) 0.

3.4 /lomawnee 3a0anue

Berauciaute IMpCaciibl:

x> —8x+12 o AJ7+x-3

lim . lim .
1) x—6 x2_7x+6’ 4) x—2 x+2_2’

. 3xT=Tx+2 . A9x? -9 —2x
2) lim—; . 5) lim :

x—2 4x _Sx_6 X—>00 2 3 x3+5
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3 +1) = (x-1)’
7) lim( = —xj; 14y tim D G0
o 2x% —x =2 (x+1) +(x-1)
_ (2x+3)’(3x-2) X +1
hm( . lim— .
) T s ) e 21
9) lim x4 16 lim4x2+x
)H”M’ )
x’ (x-1)
lim———- lim———-
10) %104 xa/x 175 2x° +3x+1"
lim)c2—11)c4-28 lim\/2x+ -1
5 x*—5x+4 " 18) X'+ 7x
. 1imx2_2x_8 19y lim x+3-2
)x—>—2x2+5x+6’ ) e X +x=2"
13 lim\/;_S. 20 limZx3+2x2+3x+3
)x—>643\/;_4’ )x—>—1 x3+x2+x+1
Omeempur:

1)0,8; 2) 15—1;3) %;4) %;5)—1;6) 0,5;7)0,5; 8) 72; 9) 1; 10) o0 11) —1;

12) -6; 13) 3; 14) 3; 15) 0,5; 16) 0; 17) 0,5; 18) 0; 19) 0; 20) 2,5.

4 3ameuartesbHble mpenesibl. llpuMeHeHune  0eCKOHEYHO
MAaJIbIX BEJIMYUH K BHIYMCJICHUIO MPEAe/IOB

4.1 Teopemuueckasa uacmo

. sinx
[lepBbIM 3aMeuaTeIbHBIM NPEAEIOM Ha3bIBaeTCs lim =1.
x=>0  x

X—>»00 X

X
BropeiM 3amedaTenpHBIM  IPEAECIOM  HA3bIBACTCS lim(1+—j =e WM

1
lim(1+x)r =e, rae e~2,7. @ynkius o(x) Ha3bBaeTCS GECKOHEYHO MAIIOH BENN-

x—0
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4UHOM (0. M. B.) IpU X —> X,,, €ciu lim oc(x) =0. Oynkuus f (x) Ha3bIBaeTcs Oec-

X=X

KOHEYHO 601bI10M BenmunHoii (6. 6. B.) pu x — x,, ecut lim f(x)=o0.

X—>X
Mexay O€CKOHEYHO MaJIbIMU BEJIMYMHAMH U O€CKOHEYHO OOJIBIIMMH BEIINYH-
HaMU CYIIECTBYET CJIEAYIOMIAs CBSI3b: eclu (yHKIIUS oc(x) eCcTh OECKOHEYHO Majiasd

1
a(x)

BeIM4YMHA; 00paTHO, eciu QyHKIUsS | (x) €CTh OECKOHEYHO OOJIbIlas BEJIMYUHA TIPH

1
f(x)
CpaBHHMBaeM OECKOHEYHO MaJjble BETMYMHBL.

ITycts a(x) 1 B(x) — GecKOHEYHO Manasi BENUYKMHA IIPH X —> X, , TOLJIA:

1) ecan lim g((;‘))

ro MopsijKa, uem B(x);
¥
)

BCJIIMYMHAMM OJHOT'O U TOT'O K€ ITOPAIKA,

3) ecnm 11_13% %

HU3ILETO MOPS/IKA IO CPABHEHHUIO C B(x);

4) ecou }gﬁ%

HEYHO MasbIMH BEIHYMHAMU H 0003HagaroTes o x) ~ B(x).

€CTh OECKOHEUHO OOoJIbIIas

BEJINYMHA NP X —> X, (WIH X —>©0) , TO f(x):

X — X, (M x — o0 ), TO QyHKIUA a(x) = eCTh OECKOHEYHO MaJiasi BeJIMYMHA.

=0, 10 o(x) Ha3bBaCTCS GECKOHEUHO MalIoii Gosee BBICOKO-

=C=0, T0 oc(x) u B(x) HA3bIBAIOTCSI OECKOHEUHO MaJIbIMU

X—>X,

2) ecin lim oc§

=0, To oX) HasbBacTCS GECKOHEYHO MAJIOH BEIMYMHOIM

=1, TO OL()C) 141 B(x) HAa3bIBAIOTCS DKBHUBAJICHTHHEIMHM O€CKO-

OcHoBHbI€ 3KBUBaIEHTHOCTH (TIpu X — 0):

D sina(x)~a(x); 6) arcsino(x)~ a(x);

2) tga(x)~a(x); 7) arctgo(x)~ ( )
ey n

3) 1—cosa(x) S (1+0€ x)) - a(x).

4) logb(1+oc(X))~M; hl(lHX( )) ( )

10) e —1~a(x).
5y p* 1~ o(x)Inb;
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4.2 Oopasuvt pewrenus npumepos

1T 7 — Haio lim sin 3x
lpumep 1— Haiitn 1M sinSx’
Pewenue
. sin 3x ax lim sin 3x 3
lims1n3x (0 _ .. 3x x50 3y _3
—0gin5x \0) x>0 sin5x ~ .. sin5x _ 5’
-5x  lim -5
5x x>0 Sx

3/1ech IPUMEHEH MEPBbII 3aMevYaTeIbHbIN MPEIEIL.

1 3 Hai lim1—cos4x
pumep 2 — Haittu 10— =7 tg2x
Pewenue
J— 1 2 . 1
lim 1908 4Y _ (gj — lim 202X COSEY iy SN2 052 = 241122
=0 2x-tg2x \0) x>0  2x-sin2x =0 2x  x00

: .1
Ilpumep 3 — Haiitu }C%((x - 5)- sin s j

Pewenue

lim((x —5)-sin

X—>00 X — 5 X—0 1
x=95
2x +1Y"
Ilpumep 4 — Haiitu lim[ a j .
oo\ 2x+5
Pewenue
Tx Tx Tx
. [ 2x+1 © .. 2x+1 ) —4
lim X :(1) =lim| 1+ X —1| =lim| 1+ =
oo\ 2x 45 x>0 2x+5 x>0 2x+5
—4-Tx
2x45 \2x+5
_4 T ' —28x lim —28x
=1+ — lim e2¥S = er=2xt5 = o714
2x+5 X0

31ech MPUMEHUIIN BTOPOI 3aMeyaTeIbHbIN MpeAeII.
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3

Ilpumep 5 — JlokazaTh, 4TO MOPAIOK (PYHKIIHH BBIIIE, YEM IOPSIOK

—Xx
dyskmmu x° mpu x —> 0.

Pewenue

3
X

3
lim3=%* = lim——~—— =lim——=0
x>0 x x—=>0 x (3_x) x—0 3_x

3
ecTh OECKOHEUHO MaJjas BeIWdMHa 0ojiee BHICOKOTO nopsaka,

T. €. QyHKUUA
—Xx

geMm x2.

Ilpumep 6 — C noMoI1IbIO 3aMEHbI SKBUBAJICHTHBIX 0€CKOHEYHO MaJIbIX BEJIMUUH
HAUTU TIPEIEIIbI:

In(1+3 . sin2
1) limu ; 3) limM ; 5) lim Sl.n *
x>0 sinSx xoe 2x —2e x>7 SIN SX
2 lim Incos x : 4) lim ar_cztg 7x :
x—>041+x2_1 x>0 o °F ]
Pewenue:

. . )
x>0 SN Sx 0 sinSx ~ S5x x>05x 5

M:[gj:{ln(l+3x)~3x}:ﬁm3_x:3_

I Incosx (O 1 In(1+(cosx—1))
D S e 1 o) e x? -
4
. In(1+(cosx—1)
:4!(1_{13 ( = ):[ln(l+(cosx—1))~cosx—l}:
x2
, r
=—4lim1_(2¢={l—cosx~x—}:—4lim%=—4-l=—2;
x—0 X 2 x>0 x 2

3) lim ln(ln x) _ (9) _ lim ln(l + (lnx — 1)) _
xoe 2x —2e 0 x—e 2(x — e)
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=[In(t+(Inx—1)) > Inx-1]= lim H;ECx_—lZ)e = 2(x _e e) )

1n(1+(x—1D X
lim e T e T x—e 1

x—e 2(x_e) x—)ez(x—e) x—>€2e(x—e)_z;

arctg 7x ~ 7x
4 lim2SETY _| S Cim =T,
=0 g™t —1] e —1~-2x| »»0-2x 2
. sin2x
5) lim— ,
x>z §IN Sx

rae sin2x u SIinS5X — GeCKOHEUHO Majble BEJIMYMHBL, HO X — HE OECKOHEYHO MaJasl

BeMurHa. BBeiéM 0€CKOHEYHO Malyto BEIMUMHY O =TT — X, Torga X =TT —CL.

. sin2x .. sin2(7t—oc) , sin(27c—20c)
lim— = lim— = lim — —
x>nginS5x o0 sm5(7c—oc) a—0 s1n(571:—50c)
. —sin2o |sin2a~ 2o . 2a 2
=llm————=| . =lim—=——.
a—0 sinsSo sinSa ~ 5o a—0 S50 5

4.3 IIpumepwl ona camocmoamenvHou padomaul

4.3.1 Haiftu npenensl, KCIOJIb3Ys IEPBbIN 3aMeUYaTeIbHbIA MPEIE:

Sin); . COSXx—cCcosSx X
) lim—= 6) lim 2 ; 11) Qg}(l—x)tgy;
5y lim X lim tgx —sin x . lim1+cos3x
) 0 tg 2x° 7) x—0 x3 ’ ) x> Si].’l2 Tx ’
3) lim sin® 7x . g lim g _ 13) lim l1—-sin2x .
) sin” 9x ) sin2x’ ) . (m—4x)*°
sin? ~
_ > . 1—cos8x cos(mx / 2)
4) lim ; 9) lim———— 14) lim—————;
x—0 x2 x=0  SIn 7x x>l 1 - \/;
lim cosx—1 . lim sin3x —sin 7x _ m sin 2x + sin 8x
3) 50 3x* 10) 8 sin5x 15 0 4x
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Omeemout:

1 1 49 1 1 1 1 32 4
1)—;2)—:;3)—;4)—:;5) —;6)12;7) —;8) —;9) —=; 10) ——;
)3)2)81)4)6))2)2)49)5

2 9 1 5
11) —;12) —; 13) —; 14) w; 15) —.
)n )98 )8 ) )2

4.3.2 Hailitu npeaenbl, UCIIOJIb3Ys BTOPOM 3aMeUaTelIbHbIN peaed:

x+1 1

3x+2) 2 ) -
li . Iim(1+2x)~-
1) xl—I}OO} 3x_4J ’ 6) x—)O( ) ’
x2+3 v |
I} : sinx
2) lim S—1| 7) lim(cos.x) "
x> +4 h .
lim . lim(7 — 6x)3*3 -
3) x—)oo( x2 _1 4 8) x—)l( ) ?
) 5x° =2 o )
4) lim| 5] 9) lim ((x=5)-(In(x~3)~Inx));
3
5) lim(1+ tg’ V) 10) lim (x- (In(x +1) - In x)).
Omeemeout:

18

1) e;2) e;3)e’;4) e’ ;5) e 6) e’ 7)1;8) e?;9)-3; 10) 1.

4.3.3 Haiitu npenensl, IpUMEHSS SKBUBAJICHTHbIC O€CKOHEYHO MaJIbIe BEJIMUUHBI:

. sin(x—3) . sin3x-sin5x
1) im———" 5) lim———=—
=3 x° —4x+3 =0 (x=x7)
2) lim l1-cos4x 6) lim JYeosx —1
x>0 2sin’ x + xtg7x =0 J/cos 2x —1’
3y Tim cos4x —cos2x - lim In(1+sinx) ‘
) 0 arcsin® 3x ) P I
. Incosx . 47 -10"
4) lim : 8) lim

x—0 x2 > x>0 3 _7%
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Omeembt

1 1 In4—-1Inl10
1) —;2 3——4——5156 ;8 )
) 2 ) ) ) ) ) 12° 7) 3ln2 ) In3-In7

4.3.4 CpaBHUTH GECKOHEYHO Mallble BeJIMduHBI ox)=x"sin’x u P(x)=xtgx c
O0ecKOHEeYHO Majol BennunHOu y(x)=x mpu x —0 .

4.4 /lomawnee 3a0anue

4.4.1 Halitu npeaenbl, UCMIOIb3Ysl EPBBIA 3aMe4aTEIbHbIA NPEae:

N lim 1— cos3x. g lim cosx—sinx.
) 16x> ) ! . cos2x
xﬁO xsin x 2 COS X
lim sin x Cos
3) XOmn _ﬁ ) 10) yil;’;l X — TC
Tc2
1—cos2x + tg?
4) lim cos .x g x; 1) lim 1- c02s4x;
x>0 xXsinx x>0 X
. \/1+sinx—\/1—sinx 1+ cosx
5y lim : 12) lim 7
50 tgx Xon (TC—X)
| —si X
Y . l-cos’2x
6) lim——=; 13) lIim————
v T—X x>0 xsin 2x
1—sin2x . J2-2cosx
7y lim ———. 14) lim————
nl4+cosdx’ E T—4x
X—>— 4
4
Omeembui:

NG

3 1 T 1
1)—:;2)—:;3)—;4)3;5)1;6)0;7) —; 8) —; 9) 0,5; 10) -0,5;
)32 ) )2 )3;5) 1;06) )4 )2 ) )

NG

1
11)8;12) —; 13) 3;14) ——.
) )2 ) ) 2
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4.4.2 Halitu npeaenbl, UCIIOJIb3Ys BTOPOM 3aMeuaTesIbHbIN peed:

x 1
1) lim(x+3j : 7) lin(}(1+x+x2)smx ;
X—>0 X x>
x+2)"
2) 1im( 1) . 8) lim ((2x +1)(In(x +3)—Inx));
x—o\ x4+ X—>+00
3) lim 2+3xe_2- 9) 1im(3x—5)x§i4-
X—00 3x i x—2 ’
gt 222 10) lim(x—8)"
—— | ; im(3x—8)*3;
) AP —ax12) ) m ’
(X2 +4x+3) . ¢
lim| ———— | lim(1+ tg x)“®"
2 Hw(xz —2x+6j ’ ) x—>0( gx)

1
6) £1£13(cos x)*;

Omeemeout:
2

1) €*;2) €*;3)e3;4) €%, 5) €%, 6) 1;7) e; 8)6;9) e°; 10) €°; 11) e.

4.4.3 Haiiti npeensl, MPUMEHsIS S5KBUBAJICHTHBIE 0ECKOHEYHO MaJIbIe BETUIHHBI:

. X
arcsin
1y lim— V=" 6) lim 2!
=0 In(l-x) ol 17
) lim e* —cosx im e —1
) 50 x° ’ 75 arcsin x
. arct .X'2 . 3tgx _3sinx
3) lim——==—, B) lim
arcsin3x-sin§ (tg(x/2))
iy inx — 1+ xt -1
4) lim I+sinx 1+tgx; 9) lim :
x>0 x 0\3x +1-1
3x2 2x
27 _q .oet —e
. . 1
5) £1£r(} e 10) 52
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Omeemout:

3 2 In2
1) -1;2) —;3) — 5) —;6) —;7)-2;8) 4In3; 9) oo; 10) 0,6.
) )2 )3 )7 )1 3 ) ) ) ) )

444 CpaBHUTh OECKOHEYHO MaJlble BEJIMYUHBI OL(X)ZI—COSX u
3

B(x):;ix mpu x — 0.

2 c 2
4.4.5 CpaBHHTH OECKOHEYHO MaJIble BEJIMYHHEI oc(x) =e"—e'n B(x) =sin” x
npu x —> 0.

44,5 CpaBHuUTh OECKOHEYHO Majble  BEITUYUHBI Oc(x)zl—%/x 151

B(x)=1—\/; npu x —>1.

4.4.6 Haiitu 3HaueHus napameTpa @, yJI0BIECTBOPSIOLINE PABCHCTBAM:

)
. sIin” ax 1n(1+ax)
lim————=8§. —~ " _9.
1) x—0 2x2 ? 3) x—)O 4x ?
)limsmax:l‘ )hm x(e —1):2.
x>0 4x 2’ x>0 1 —cosax
Omeemout:

1) +4;2)2;3)8;4) 1.

S HenpepbIBHOCTH U TOYKH pa3pbiBa GyHKIUN
5.1 Teopemuueckasn wacmeo

®yHKuMs y = f(X) HA3BIBAETCS HENPEPHIBHON B TOUKE X, , ECIIH:
1) f(x) onpenenena B TOuKe X, M €€ OKPECTHOCTH;

2) CyIECTBYIOT KOHEYHBIE OJHOCTOPOHHME mpenenst lim f(x) = f(x, - 0)

x—>x—-0

u lim f(x) = f(x, +0);

x—x5+0

3) ot mpenenbl paBHbI MEXIy COOOW U paBHBl 3HAYCHHIO (QYHKIUU

B TOYKE X .

Ecn  lim f(x) = lim f (x), HO B TOYKe X, (QyHKIMA HE OIpEAecscHa,

x—x3—0 x—xy+0

TO TOYKaA x, HA3bIBACTCA YCTpaHHMOﬁ TOYKOH Ppa3phbiBa.
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Ecn lim f(x) = lim £ (x) | 1o Touka X, Ha3bIBaeTCs TOUKOM paspeiBa 1-ro poxa.

x—xy—0 x—xy+0

Ecnu X0oTst 661 OZIMH U3 OJHOCTOPOHHUX IPEAEIIOB HE CYIIECTBYET UJTU SIBIIAETCS
OECKOHEYHBIM, TO x, — TOUYKA pa3pbiBa 2-ro poja.

CBoiicTBa QyHKIIHI, HEMTPEPHIBHBIX B TOUKE:
1) ecniu ¢ynkimu f(x) u g(X) HempepbIBHBI B TOYKE X, , TO HX CyMMa

f(x)+g(x) , mpomssenenne f(x)-g(x), gacrHoe %x; ( g(x,)# O) TaKKe SABIIS-
g(x

10TC QYHKLIUSMH, HEIIPEPHIBHBIMU B TOUKE X, ;

2) ecnu pyHKIUA y = f (u) HETpepbIBHA B TOUKE U, , & QYHKIUA U = g(x) He-
NpepblBHA B TOYKE U, = g(xo) , TO cioxHas QyHKuus y= f ( g(x)) HEIpepbIB-
Ha B TOYKE X, ;

3) ecu hyHKIMS Y = f (x) HENpEPBIBHA B TOUKE X, , TO 0OpaTHas el QyHKIUSA

X = g( y) HETPEPBIBHA B TOUYKE ), .
5.2 Oopa3uwt pewienus npumepos

1+x°
l+x

Ipumep 1 — Y cTaHOBUTH XapaKTep TOUKH paspbiBa QyHKimn [ (x)=

Pewenue

OyHKIMSA HE OmnpeaelieHa B Touke X =—1. BpMHCINM OJHOCTOPOHHHUE

IIpEAEbl:
3 1+x)(1-x+x°
lim f(x)= lim ~* = lim (eni-xsd) o (1-x+x*)=3;
x—>-1-0 x=>-1-0 1 4+ x x—-1-0 1+ x x—-1-0
3 1+x)(1-x+x°
lim f(x)= lim "% = lim (Lex)(i-x+x') lim (1-x+x?)=3.
x—>-1+0 x—>-1+0 1 4+ x x—>-1+0 1+ x x—>-1+0

Tak kak f(—-1-0)= f(-1+0), Ho nanHas Qpynkuus f(x) B Touke x=—1 He
oIpejeNena, To TouKa X = —1 ecTh TOYKa yCTPAHUMOTO Pa3phiBa.

1+ x°
—, ecnu x #—1,
Pa3pbiB MOKHO YCTPAHUTD, MOJIOXKUB | (x) =< 1+x

3, eciu x=-—1.
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Ilpumep 2 — ViccnenoBaTh Ha HEMPEPHIBHOCTh U HAWTH TOYKH pa3pbiBa (yHK-

1805071 f(x) =

2
X, eciu x<3,

2x+1, eciu x>3.

Pewenue

JlanHas (QyHKIMS ONpeseNeHa Ha BCell YHCIOBOM OCH, HempepblBHA JUIA
x €(—o0;3)U(3;+00). Touxoii paspbiBa MOkeT ObITh TOUKa x = 3. Haiiném oxHocto-

POHHUE TIPEIEbI:

f(3-0)= lim x* =9;

x—3-0

f(3+0)= lim (2x+1)=7.

x—3+0

Touka x =3 — TOUYKa pa3peiBa NEPBOro poaa (KOHEYHOTO CKayka) (pPUCYHOK 4).

Y

Pucynoxk 4

Ilpumep 3 — ViccnenoBaTh Ha HEMPEPHIBHOCTh U HAWTU TOYKHU pa3pbiBa (PyHK-
1

18050%¢ f(x) = eﬁ.

Pewenue

OyHKIMSA ONpejiesieHa U HelpephiBHA Be3ze, KpoMe Touku x =—1. Halinem of-
HOCTOPOHHHUE MPEJICIIbI:

1
— 1
-1-0)= lim e =0, T.K. —— —> —0;
f( ) x—>-1-0 x+1
1
-140)= lim e*' =400, T.K. —> +00.,
f( ) x—>—1+0 x+1

CrnenoBatenbHO, TOUKa X = —1 — Touka pa3pbiBa 2-ro poja (OECKOHEUHOTO CKauKa).
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IIpsamble y =0 m y =1 ABISIOTCS TOPU3OHTAIBHBIMUA acumMnrToTamu. Iloctponm
CXeMaTU4YHO Tpaduk QyHKINH (PUCYHOK 5).

Y

Pucynoxk 5
. 1
Ilpumep 4 — Haiitn Touku paspbiBa QYHKIUH Y = arctg—, OMPEACNIUTh UX Xa-
X

paKkTep U MOCTPOUTH rpaduk GyHKIUH.
Pewenue

Oynkuus He onpeneneHa npu x =0, 1. e. x =0 — Touka paspsia. Haiinem on-
HOCTOPOHHUE MPEIEbL:

5

lim arct l—art (+oo)—E
x—0+0 ng_ ‘g _2

lim arct l—alrct (—oo)——E
x—0-0 g X - g - 2 :

Touka x =0 — Touka pa3psiBa 1-ro poja.
J11st MIOCTpOCHUSI CXeMaTUYHOTO TpadKa HANIEM:

X—>+0

lim arctgl = arctg(+0) =0;
X

lim amtgl = arctg(—O) 0.

X—>—0 X

[TocTpoum cxemaTuuHbli rpaduk (PUCYHOK 6).
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N

O
S

M

Pucynox 6

5.3 IlIpumepot 01a camocmoamenvHoil padomaul

OmnpenenuTh TOUYKH pa3pbiBa PYHKINU, X XapaKTep U MOCTPOUTH CXEMaTUIHBIN
rpaduk GyHKIUU:

xX+2, ecmu x<-I; 1

) f(x)=1x"+1, ecru —1<x<]; 6) f(x)=2%";

3—x, ecmu x>1;

—x, ecau x<0; 1
2) f(x):<x2, eciu 0<x<2; 7) f(x)=4§+1;

x+1, ecru x>2;

e, ecmu x<0;

3) f(x)z l1-x, echu 0<x<1; 8) f(x):i;;,
, ecau x>1;
x—
4 X

9 1= 9) fl0)-

—3x, ecmu x>-1; |
5 = 10 =arctg——.
) f(x) al , ecnu x <-—1; ) f(x) arcgl_x
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5.4 /lomawnee 3a0anue

HccnenoBaTh (QYHKIMHM Ha HENPEPBIBHOCTH M IMOCTPOUTH CXEMATHYHO WX
rpaduKu:

X, eciu x<-—I;
1) f(x):<x—1, eciu —1<x<3; 3) f(x)zx_i;
+
—x+35, eciu x>3; *
-1, eciu x <0; 1
2) f(x)=<cosx, ecru 0<x<m; 4) f(x)=5"3+2.
1
, ecnu x> T,
\T—x

Tect mo Teme «Ilpenes u HempepbIBHOCTH)

1 BbIsSCHUTB, Kakve M3 IMEePEUYHUCICHHBIX (YHKIUH OCCKOHCUHO Majble IMPHU
x—0:

1 1

=—" = . =Ccos2x.

a) ¥ X’ B) Y cos3x’ 0 Y *
o X 10
6) y=sin= ;) y=x";

2 BBISICHUTB, KaKue W3 MEPEeUMCICHHBIX (DYHKIMI OECKOHEYHO OoJiblliMe IMpHU
X —> +o0;

“x 1
a)y=3/;; B) y=5"; H)y:F'
0) y=arctgx; r) y=logy, x;

3 IlpousBeneHue IByX OECKOHEYHO Majol M OECKOHEYHO OOJBIION BEIMYUH
SIBJISIETCSL:
a) OECKOHEYHO MaJIOi BEIUIMHOM;
0) OecKOHEYHO OOJIBIION BETUIMHOM;
B) HEONPEIEIEHHOCTHIO.
4 BBISICHUTD, KaKH€ U3 MePEUNCIICHHBIX (PYHKIIUI HepephIBHBI B Touke X =0 :
1 1, eciu x<0;

a) V=— 0) y= B) y=1gXx.

;
X x, ecau x> 0;
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-X, eciu x<0;
r)y=\/;; o) y=< x, ecmu 0<x<3;

—Xx+5, eciu x>3;

o 3
5 Onpenenutb, Kakoil U3 yKa3aHHBIX IPEJIETIOB PaBEH 5

3x% —2x-10 3x* —2x-10
a) hm— ) hm—
=0 X" +Tx+5" =0 2x° +7x+5
3 a2
6) lim 3x —2x"-10 :
> 2x* +7x+5
(X +5)
6 Haiitn @ =lim| — » B OTBETE yKa3aTh Ina:
ol X7 +3
2
a) I; 0) —2; B) 2; r) 3

5x% +3x7 -18 1
TH lim
alTH a, €ClIu 18 13 2

tgaxzz‘

8 Haittu a, ecnin lim
x—0 8x

3az[aH1/m I CAMOKOHTPOJIA
Bapuanm 1

1 Haiitu mpenensr:

2

lim 20 4 x 41 i ra)”
2,2, 4 im :
a) [ 3x2 +x4 9 I‘) um x2 3 ;
6 11mﬂ 1im(X—£jtgx
)x—>2x _5x+6> I[) x_)g 2 ;
lim (\/2 1-/2 +1) i arcsin (x +2)
X X lim ——
B) ot e) lim ———

Omeempi: a) 2; 6) —12; B) 0; 1) €°; 1) —1; ) —%.

2 UccnenoBaTh Ha HEMPEPHIBHOCTh U HANTH TOUKH pa3pbiBa (YHKIHMI (yKa3aTh
UX XapakTep):
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x—1, ecmu x>0; 1
a) y= _ B) YT T T
—x—1, echu x<0; 14 2+
o) y= 5
)y x2_99
Bapuanm 2

1 Haiitu mpenensr:

lim 4 _\/; lim(7x+3j2x
) e 1+8x° r Ix—1) °
I x*—6x+9 lim(8
6) Im—=——; m) lim(8x-ctgx) ;

3 J—
B) lim (V3x+1-vx+5); &) lim e8> =1

X—>400 x—0 Sinz 3x

1 g 1
Omeemot: a) —; 0) 0;B) o; 1) €7 ;1) 8; ) —.
)2 ) 0;B) oo T) €75 1) 8; e) =1

2 UccnenoBaTh Ha HEMPEPBHIBHOCTh U HANTH TOYKH pa3pbiBa QYHKIHNH (yKa3aTh
UX XapakTep):

3x+1, ecwu x>0; 1
a) y=
=3x+1, ecmu x<0; 3452

7
16—x*"

6) V=
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