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1. TEOPETUYECKASA YACTDb
MPEJEJ ®YHKIIUU B TOUKE

Ilnan:

1. Onpenenenue npeaenaa dvVHKIMA B TOUKE.

2. lIpenes dyHKIUU IPH CTPEMJICHHH APTYMEHTA K 0€CKOHEYHOCTH.
3. OcHOBHBIE TEOPEMBI 0 Npejieax.

4. beckoHeYHO MaJjible GYHKIINH.

5. BeckoHEeYHO 00JbIIHe GPYHKIMH 1 UX CBA3L ¢ 06CKOHEYHO MAJIbLIMH.
6. CpaBHeHNE 0€CKOHEYHO MaJIbIX (DVHKIINIA.

KiaroueBbie ciaoBa: Ilpenen ¢yHKIUMA, OAHOCTOPOHHUE TMPEACIbl, OCSCKOHEYHO
MaJjible (PYyHKITUH, OECKOHEUHO OOJIbIe (PYHKIIUH,

1. Onpenesienue npenena PyHKUMA B TOUKE.
[Tycte pynkmms f (X) ompemeneHa B HEKOTOPO OKPECTHOCTH TOUKH X =a (T.€.

B CAMOM TOUKE X =a (PyHKUHA MOXKET ObITh U HE ONPEACIICHA)

Onpenenenne. Yucio A naszvieaemcs npedenom gynuxyuu T(X) npux — a,

ecau o ir0boco £>0 cywecmsyem maxoe yucio A>0, umo 015 6cex X maxkux, 4mo

0< /x-a/<4
6EPHO HEPABEHCMBO ff(x)-A/< e

To e onpeneneHre MOKET ObITh 3aMKCAHO B IPYTOM BHUJIE:
Ecmua-A<x<a+ A4, X#a, mo eepro nepasencmeo A - e<f(X) <A+ &

3amuchk npenena ¢pyakiun B Touke: lim f(x) = A
X—a

b+g

O

! a-Aaga+h x=




Omnpenenenune. Ecau f(X) — AL npu x — a moavko npu X < @, mo Iim0 f(x)=A
X—>a—

- nazvieaemces npedenom gyuxyuu f(X) 6 mouxe x = a cnesa, a eciu f(X) — Az npu x
— a moavko npu X > a, mo lim f(X)= A, nazvieaemcs npedenom ¢ynxyuu f(x) 6

x—a+0

mo4ke X = a cnpaea.

f(x)

[IpuBeneHHOE BHINIE OMPECIICHUE OTHOCUTCS K citydaro, koraa ynakmus f(X) e
ONpEIENICHAa B CAMOM TOYKE X = @, HO ONPEAEIIEHA B HEKOTOPOM CKOJIb YTOJHO Majou
OKPECTHOCTH 3TOM TOYKH.

IIpenensr A1 1 Az Ha3bIBAIOTCS TAK)KE€ OAHOCTOPOHHMMM NpeaesaMu QyHKIUU
f(X) B Touke x = a. Taxke TOBOpSAT, 4TO A — KOHeuHbIii mpeaena Gyakun f(X).

2. [Ipenen pyHKUMHU NPH CTPEeMJIEHUU APryMeHTa K 0eCKOHEYHOCTH.
Onpenenenne. Yucno A nasvieaemcs npedenom @pynxyuu f(X) npu x—>o0, eciu

ons roboco yucna £>0 cywecmeyem makoe uucio M>0, umo 0na ecex X, /x/>M
8bINOIHAEMCS HEPABEHCNEO

‘A— f (X)‘ <&
Ilpu smom npeononacaemcs, umo Gyukyus f(X) onpedenena 6 oxpecmnocmu

OecKoOHeuHoCmu.
3anmceiBarot: lim f(x) = A

X—>00

['padprraeckn MOKHO MPEICTABUTD:
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AHAJIOTHYHO MOXKHO ompenenuth npeaensl lim f(x)=A mis moboro x>M u
X—>+00

lim f(x)=A nns aro6oro x<M.

X—>—0

3. OcHOBHBIE TeopeMBbI 0 Mpeaesiax.

Teopema 1. lim C =C, 20e C = const.

X—a

Crnenyronie TeopeMbl CIPaBEUTUBHI MIPH MPEAoIoKeHur, yTo GyHkuun f(X) n
g(X) MIMEIOT KOHCUHBIC MPEACIIBI TPH X—>a.

Teopema 2. lim(f (x) £ g(x))=Ilim f(x) £ lim g(x)
JlokazatenbCcTBO ATOM TEOpEeMbl OYJIET NPUBEACHO HUXKE.
Teopema 3. lim[f (x) - g(x)]=lim f(x)-lim g(x)
CaenctBue. IImC - f(x)=C -lim f(x)



f(X) B lim f(X)

X—a

Teopema 4. lim

== npu lim g(x) =0
x—a g(x) |X|_r')r']Sl g(X) x—a

Teopema 5. Eciu f(X)>0 66auzu mouku x = a u lim f(x) = A, mo A>0.

X—a

Amnanoruuno onpenensercs 3Hak npeaena npu f(x) < 0, f(x) > 0, f(x) < 0.

Teopema 6. Eciu §(X)<f(X)<u(x) 66uzu mouku x = a u lim g(x) =limu(x) = A,

mo u lim = A.

X—a

Onpenenenne. Oyuxyus f(X) nasvisaemes oepanuuennoit 6o1uzu mouku x = a,
ecau cywecmgyem makxoe yucio M>0, umo /f(x) /<M 66nusu mouxu x = a.

Teopema 7. Eciu ¢gynuxyus f(X) umeem xomeunwiii npeden npu x—a, mo oHa
ocpaHuvena 80U MOUKU X = d.

HokazaTeabcTBo. [Tycte lim f(x) = A, T.c. ‘ f(x)— N <&, Toraa
X—a

f)|=[f(x)- A+ A<|f(x)—A+|A

170 0%
f(xX)|<e+|A,
T.C.
\f(x)\<M,
rme M=¢+ Al

Teopema nokasaHa.
4. beckoHeYHO MaJible (PYHKIIMH.

Onpenenenne. Pyuxyus f(X) nasvieaemces deckoneuno manou npu x—a, 20e a
Modicem Obimb YUCTIOM UTU OOHOU U3 éeauyun oo, +oounu -oo, ecau lim f(x)=0.
X—a

beckoHeyHo Maioi (GyHKIHS MOXET OBITh TOJBKO €CJIM yKa3aTh K KaKOMY
YHUCITy CTPEMHUTCS apryMeHT X. [Ipu pasiuvHBIX 3HAYCHUSIX a QYHKIUS MOXET OBITH
OECKOHEYHO MAaJION WA HET.

Ipumep. Oyuxrus f(X) = X" aBasercs OeckoHeyHo Mmamoi npu Xx—0 U He
sSIBIIIETCS OecKOHEeYHO Maoi nipu Xx—1, T.k. lim f(x) =1,
X—1

Teopema. /[ moco, umobwr pynxyus f(X) npu x—a umena npeden, pasuoiii A,
HeoOX00UMO U 00CMAmMouHo, Ymoodvl 8ONU3U MOUKU X = A BLINOJIHALOCH YCI0BUE

f(xX) = A+ (X),



eoe a(x) — beckoneuno manas npu x — a (ox) >0 npu x — a).

CBoOiCTBA 0€CKOHEYHO MAJBIX (DYHKIMIA:

1. Cymma (uKcHpOBaHHOTO YKcia OECKOHEUHO MajblX (DYHKUIUN MPU X—>a TOXKE
OeckoHeuHO Majas PyHKIUS MpU X—>a.

2. IlpousBenenne (pUKCHPOBAHHOTO uKcCIa OECKOHEYHO MaiblX (DYHKUIUN MpH
X—>a TOKe OECKOHEYHO Majiasi YYHKIHSI PU X—>a.

3. IlpousBenenne OECKOHEUHO Majioil (DYHKIIMM Ha (PYHKIHIO, OTPAHUYCHHYIO
BOJIM3U TOYKH X = a ABJIAETCS OECKOHEUHO Masiol (yHKIIHMEH Mpu X—>a.

4. YactHoe OT jaeneHUs OECKOHEUHO Manod (QyHKIMH Ha (YHKIUIO, MPEAes
KOTOPOIi HE paBEeH HYJIIO €CTh BEIMUYMHA OECKOHEYHO MaJasl.

HCHOJ’IBBY&I MTOHATHE OCCKOHEUHO MaJbIX (1)}’HK].II/II>1, IMPUBCACM JOKa3aTCJIIbCTBO
HCKOTOPBIX TCOPCM O IIPCACIIaxX, IIPUBCIACHHBIX BBIIIIC.

Jdoka3aTejbcTBO TeopeMmbl 2. [Ipencrasum f(X) = A + a(X), g(X) = B + B(X),

rae
A=Ilim f(x), B=Iimg(x),
TOTa
f(x) £9(x) = (A + B) + a(x) + B(X).
A + B =const, a(x)+ B(x) — OeckoHEYHO Maasi, 3HAUUT
lim(f(x) £ g(x))=A+B=Iim f(x)£lim g(x)
Teopema nokasaHa.
Joka3aTejbcTBO TeopeMmbl 3. [Ipencrasum f(X) = A + a(X), g(X) = B + B(X),
rIe
A=Ilim f(x), B=Iimg(x),
TOTa

f(X)-g(x)=A-B+ AB(X) + a(X)B + a(x) £(x)
A-B =const, a(x) 1 B(x) — 6eCKOHEYHO Majble, 3HAUYUT

Iim[f(xX)g(X)]=lim A-B+0=A-B=Ilim f(x)-lim g(x)

Teopema nokasana.



5. beckoHe4HO OosbIIME (PYHKIIUM U UX CBSA3b C
0€CKOHEYHO MaJIbIMH

Onpenenenne. [lpeden ¢Gynkyuu f(X) npu x—a, 20e a- uucno, paseu
beckoneunocmu, eciu 0711 1106020 wucia M>0 cywecmeyem maxoe uucio A>0, umo
HepaseHCcmeo

/f(x) />M
BbINOJIHAEMCA npu 6Cex X, ydoeﬂemeopﬂmwux yCJl08uIO
0< /x-a/<4

3anuceiBaercs lim f (x) =,

X—a
CoOCTBEHHO, €Cau B MPUBEICHHOM BBIIIE OINPEACICHUH 3aMEHHUTh YCIOBHE
| f(x) | >M Ha f(X)>M, To moTyUnM:
lim f (x) = +oo,

X—a
a ecim 3aMeHuTh Ha f(X)<M, To:
lim f (x)=—o0.

X—a
I'paduueckn mnpuBeneHHBIE BBIIIE CIy4Yad MOXKHO MPOWIITIOCTPUPOBATH
CJIEIyIOITUM 00pa3oM:

¥

T R
b

S
b
£

Omnpenenenue. Oyukyus Hazvieaemcs GECKOHEYHO DOIbUWLON NpuU X—>a, 20e a —
YUCI0 Ui 00Ha u3 eeaudur oo, +oo unu -oo, ecau lim f(x) = A, 20e A — uucno unu
X—a

00HA U3 GeUYUH 00, +o0 unu -oo.

CBsi3b OECKOHEUHO OOJBIITUX U OECKOHEYHO MaJbIX (DYHKITMI OCYIIIECTBIISIETCS B
COOTBETCTBHHU CO CIEAYIOLIEH TEOPEMOM.

Teopema. Ecau f(X) >0 npu x—a (eciu x—»o0 ) u ne obpawaemcs 8 Hoib, MO

1
="

f(x)



6. CpaBHeHMe 0eCKOHEYHO MAJIBIX (PYHKIIUIA.

[Tycth ou(x), B(x) u y(X) — 6eckoHeyHO Maible GYyHKUMU NpU X —> a. bygem
o0o3HauaTh AT (QYHKIUHA O, [ U Y COOTBETCTBEHHO. JTH OECKOHECYHO MAaJIbie
GYyHKIMM MOXHO CpPaBHHMBATh MO OBICTPOTE WX YOBIBaHUS, T.€. MO OBICTPOTE HX
CTPEMJICHHUS K HYJIIO.

Hanpumep, pynkuus  f(X) = x'° crpemurca x Hymo ObicTpee, 4eM (yHKIHS

f(x) = x.

.
Omnpenenenne. Eciu lim —=0, mo ¢yukyus « nazvieaemcs 0OeckoHeuHO

X—a

Manoii 6onee 8blcOK020 NOPAOKa, yem PyHkyus L.

.«
Omnpenenenne. Eciu lim—=A, A=0, A=const, mo a u [ nazvisaromcs

X—a

0eCKOHEeUHO ManbiMu 00H020 NOPAOKA.

. a
Onpenenenne. Ecmu |lim—=1mo ¢yukyuu o u L Hazvisaromes

X—a

IKBUGATIEHMHBIMU DECKOHEUHO Manbimu. 3anucvigarom o ~ L.

Ipumep. CpasauM 6eckoneuno mManbie pu Xx—0 Gpynkuun f(X) = x10 u f(x) = X.
10
lim X— = lim x° =0

X—a X X—a

T.€. pynkius f(X) = x!° — Geckoneuno manas G6osee BrICOKOro nopsxa, yem f(x) = X.

Onpe):[eJIeHne. beckoneuno manas d)yHKZ/ﬁ/l}Z O Ha3blBaemcs. OeCKOHEeUHO Majloil

. .«
nopaoka K ommuocumenvno 6Geckoneuno manou gyukyuu [, eciu npeoen Ilmﬁ
X—a

KOHeYeH U onliu4eHn om HYJIA.

OnHako clielyeT OTMETUTh, YTO HE BCE OCCKOHEYHO Majble (PYHKIMH MOKHO
o [04
CpaBHUBATh MEXIy coOoil. Hampumep, eciu OTHOIIEHHWE — HE UMEET Mpejena, TO

GyHKIIUA HECPAaBHUMBI.

Xsin X

: .a
Ipumep. Ecin o =xsin X, F =X, to npu x—0 lim —- =Ilim =1, T.c.

x—0 ﬂ 2 x=>0 2

GbyHKUHUS o - OECKOHEYHO Majiasi MopsAKa 2 OTHOCUTEIbHO QPYHKIUU [3.

CBOHCTBA DKBUBAJECHTHBIX 0€CKOHEYHO MAJIBIX.

1) a-~a, (Iim g:lj

X—a o



2)Ecmmoa~Buf~y, toa-~y, Iimgzlim(g-éjzl-lzl
X—)ﬁ}/ X—a 7/

3)Ecnm o ~ B, 0 B~ 0, Iimﬁzlimizl
x—>aa x—>ag
B
AHEcmo~oauP~ Blnllm——k rou lim & =k wm lim & =lim &
x—a ﬁ x—a ﬂl Xx—a ﬂ X—a ﬂ

.« . a .«
CaencrBue: a) eciu oo~ oq u lim ==k, mo u lim = =lim =

x—>aﬂ x—>aﬂ x—a ﬂ
0) ecu B~ P u IIm——k mo lim & =lim £
ﬂ X—a ﬂ X—a ﬁ

CBoiicTBO 4 0COOEHHO BaXKHO Ha MPAKTUKE, T.K. OHO (PaKTUUECKU O3HAYAET, YTO
npenesl OTHOUIEHUS OECKOHEYHO MajblX HE MEHSeTCs NpH 3aMeHe HuX Ha
HKBUBAJICHTHbIE OECKOHEYHO Mayble. OTOT (PaKT JaeT BO3MOXKHOCTb IIpH
HaXOXKJEHUU TMPEJEIOB 3aMEHATh OECKOHEYHO Maylble Ha HKBUBAJEHTHBIE UM
(GYHKIUH, YTO MOKET CHJIBHO YIPOCTUTH BHIYUCIICHUE TIPEEIIOB.

tg5x
IlIpumep. Haittu nmpeaen lim 9
x>0 §in 7X

Pemenne. Tak kak tgbX ~ 5X u Sin7x ~ 7X npu x — 0, T0, 3aMeHUB (YHKIMU
HKBUBAJICHTHBIMA OECKOHEYHO MaJILIMH, nonqu/IM'

. tgox 5
lim — =lim —=—.
S0SiNTX 07X 7

1. HeKOTODbIe 3aMcedaTCJAbHbIC IIPCICJ/IbI.

. P(x
lim Q e P(xX)=ax"+ax" +..+a, Q(X)=bx" +bx_,+..+b_-
x—0 Q(X)
MHOTI'OYJICHBEI.
a a a a
x"(@g + L 4.+ ag + L.+
P(x) X x" _yn-m X x"
X) b by b b
Q) xM (b + L+ bo+ * 4. 4T

X X xM

10



a a
ap + L5

lim X x" _ 30
X—> b b b
by + L.+ 0
X xM
0, mpu n<m
. P(x a
Uroro: lim L: 2 nmpu n=m
x>0 Q(X) b,
©, npu N>m
. . . sinX
IlepBbIii 3aMedaTeILHbINA Mpeaell. lim——=1
x—0 X
1 X
Bropoii 3aMeuarebHbIN peae.I. lim (1 + —) =e
X—0 X

YacTo eciii HEMOCPEACTBEHHOE HAXOXKIEHUE Mpefena Kakol — aubo QpyHKIuu
IPEJCTaBISIETCS. CIOKHBIM, TO MOYKHO IIyTeM IpeoOpa3oBaHus (DYHKUUU CBECTH
3a/1auy K HaXO0XJACHUIO 3aMEYaTeIbHbIX IIPEACIIOB.

Kpome Tpex, W3JI0KEHHBIX BBIIIE, IPEAEIOB MOYKHO 3allMCaTh CIEAYIOIINE
IIOJIE3HBIEC HA ITPAKTUKE COOTHOIICHHUS:

. In(1+x .a’ -1 . +x)" -1
lim Q =1, lim =Ina; lim L =m
x—0 X x—0 X x—0 X

. . tgmx

Ipumep. Haiitu npeaen lim — :
x=0 SIN NX
tgmx mx _m

Pemrenne. lim — =lim —
x>08iNNX *»0 nNX n

11



2. OBPA3I11bI PEHIEHUA 3AJIAY

3

IIpumep-1. Haiitu npemen lim .
x>0 1 — COS X
2

. X X
Pemenne. Tak kak 1 —cosx = 2sin’ 2 ~ 2(5 pu x—0, TO
3 X3
lim =lim — =1lim 2x =0.
x>01—CcOoSX x—0 X x—>0
2
. . tgx —tgx
Ilpumep-2. Haiitu npenen. lim %
X—>Xo X — XO
Pemenue.
. tgx—tgx : sin(x —x
im P90 _ (x=X)  _
X=X, X—=Xg  x—X, (X—Xg)COsXcosXxy
sin(X—Xg) 1 1 1

= lim - lim =1 =
X=X, X—=Xp X=X, COS XCOS X C052 X0 0052 Xg

. ) Sin X —COoS X
IIpumep-3. Haiitu npegen. lim ———

x—zld m—4X
Pemienue.

2 .
im SNX=COSX _ —ﬁsm(nM—x)
x—>zl4 7—4X x—>7zl4 T —4X
_ lim —sin(;z/4—x):_ 1
xorld2\2(rl4=x) 22
COS X

IIpumep-4. Haiitu npegen  lim
X—xl2 7T —2X

Pemenne.
y=nml2-X /o _
lim 28X _lx_z/2-y _ jim 98(F/2=Y) _ iy SINY
X—7 27T —2X y—0 2y y—>0 Y

T—2X=rw—-1w+2y

X+3
IIpumep-5. Haiitu npegen lim (ifﬁ) .
X—>00 Xx—-1

Pemenmne.

12



y=x-1

. x+3)3 x—144)%*3 . y+4 y+4
lim | — = lim =<X—>ow = lim|— =
Xx—-1 y—00

Y —> 0

y 4
=|m1(1+ﬂJ -|m1(1+fj _
y—oo y y—>0 y

4
47 VA
:{Z:X}: lim (1+l] =| lim (1+1) —e?
4 7> Z 7> Z

. . X*-6Xx+8
IIpumep-6. Haiitu ipenen  lim — -
x>2 x° —8x +12

Pemenue. s HAXOXKJICHUS 3TOTO IpEEia Pa3ioKUM Ha MHOKUTENA YUCIUTENb U
3HaAMEHATEJIb IAHHOU JIPOOH.

x> —6x+8=0; x> —8x+12 =0;
D=36-32=4; D =64-48=16;
X, =(6+2)/2=4; X, =(8+4)/2 =6,
X, =(6-2)/2=2. X,=(8-4)/2=4.
Torma lim (X_Z)(X_4)=Iimx;4—z—1.
x>2 (Xx-2)(x—-6) *2x-6 4 2

. . \/1+x+x2—\/1—x+x2
IIpumep-7. Haiitu npenen lim .
x—0 X2 —X

Pemenue.  J[OMHOXUM 4HCIUTETh W 3HAMEHATENh JAPOOM Ha COMPSHKEHHOE
BBIPAKCHUE:!

. 1T+ X+ X% —1+x-x° : 2X
lim = lim =
x—0 x(x—l)(\/l+x+x2 +\/1—x+x2) Xx—0 x(x—l)(\/1+ X+ %2 41— x+ x?)
2
~1-(1+)
X% _5x+6
IIpumep-8. Haiitu npenen lim ————.
x—>3 x2 -9

Pemienne.

13



x2—5x+6_

{x2—5x+6=(x—2)(x—3)}= lim

(x=2)(x-3) :3—2_l

lim ==,
x—>3 x2_9 x—3(x=3)(x+3) 3+3 6
3 2
IIpumep-9. Haiitu npexen lim X ?X +11x-6 .
x—1 X —3X+2

Pemenue. Pa3noxuM yucianTeNb M 3HaMEHATE/Ib HA MHOXKHUTEIIH.

x> =3x+2=(X-D(x-2)
X} —6X+11x—6 = (x—1)9x — 2)(x —3)

TaK KakK
-6+ 1lz-6 | z-1
- x2 |2 —5x+6
- Sud 4+ 1=
- Sxf 4 5%
fx - 6
| fx - 6
0
x> —5X+6=(x-2)(x-3).
Torma lim (x=D(x=2)(x-3) =-2

-1 (X=1D(x—-2)

IIpumep-10. Haiitu peaen lim

sin(a+ 2h) — 2sin(a + h) +sina

h—0 h2
Pemenne.
. 2a+2h 2h i
__sin(a+2h)-2sin(a+h)+sina . 2sin 2 0037—23|n(a+h)
lim . = lim - =
h—0 h h—0 h
: B i 2

_im 2sin(a+ hz(cosh 1) _ 2lim sin(a+ h) - lim 2sin (h2/ 2) _

h—0 h h—0 -0 4(h/2)

=2sina-(-1/2)=-sina

14



3. TECTHBI

2
1. Beruuciuts lim w
x> X7 +1
A.1 B —l C.0 &D. g E. 1
3 2 3
2
2. Beryucaure lim w
x>0 HX° 4+ X —2
A. © B. g C.-5 &D. E E. -4
3 5

3. Oynkius f(x) HaspiBaeTCs GeckoHEUHO GOJIBINON TIPH X —> & , ecIH:

A. lim f(x)#o0 B. lim f(x)=0
C.limf(x)=0 D.&Ilim f(x) =00
E.lmf(x)=a

X—a

4. ®dynkmus f(X) HaspBaeTCA GECKOHEUHO MANOH MPH X —> & , €CIIH:

A. lim f(x) # B. lim f(x)=0
X—a X—a
&C. Iim f(x)=0 D. lim f(x) =
X—a X—a
E.lIm f(x)=a

X—a

5. HeepHoe cBOHCTBO mpesienoB: eciu cymectsytor lim f(x)u lim g(x), To
X—a X—a

A. lim(f(x)+£g(x))=lim f(x)xlimg(x) &B.limC =0, rne C =const
X—a X—a X—a

X—a

C. lim(k- f(x))=k-lim f(x) D. lim f (x)g(x) = lim f(x)- lim g(x)

X—a X—a

lim
e fim 100 ) npr g(x)=0

oag(x)  lim g(x)

6. [lepBblii 3aMedaTENbHBIN OPEAET:

15



A. Iim(1+1j =e B. Iim(l—lj =e
X—>00 X X—>00 X

C. lim X g &D. lim 2% —1
x—wo X x—>0 X
E. lim>" % =g
x>0 X
7. BTopou 3aMedaTenbHbIN Peaet:
X X
A Iim(l+1) =e B. Iim(l—lj =e
x—0 X X—>© X
X . Sin X
&C. |im(1+1j —e D.lim ——=1
X—>0 X x=0 X
E. Iim(1+l) =1
X—>00 X
8. YkaxuTe npaBUIbHBIN OTBET
- . 1 X
1 limnX -1 2. I|m(1+—j —e
x>0 X X—>0 X
. 1/x - ax _1
3. lim@+x)" =e 4. lim =Ina
x—0 x—0
A l?2 B. 1,24 C. 23,4 D.1,3,4 &E.1,2,3,4

9. Kakoe u3 HMKe yKa3aHHBIX HE BEPHO JJIs OECKOHEYHO MaJbIX (DYHKIIHA?

5. Cymma (UKCUPOBAHHOTO 4YHCJIa OECKOHEUHO MaJbIX (DYHKIUNA MPU X—>a TOXKE
OecKOHEYHO Manast pyHKUHUS IPU X—>a.

6. [IponsBenenrne QPUKCUPOBAHHOTO YHCIAa OSCKOHEUHO MaNbIX (YHKIMH TpU X—a

TOXKe 0ECKOHEUHO Masiast PYHKITUS TIPU X—>a.

7. TlpousBenenne OECKOHEYHO Majoll (YHKIMU HA (PYHKIHUIO, OTrPaHUUYEHHYIO
BOJIM3M TOYKH X = a SIBJIAETCS OTPAHMYEHHON Manol (QyHKIMEH npu X—a.

8. UactHoe OT AeneHust 06CKOHEUHO Majioi (PyHKITMU Ha (QYHKIIHIO, TIPeIes KOTOPOi
HE PaBEH HYJIO €CTh BeIMYMHA OECKOHEYHO MaJasl.

Al?2 B. 2,3 C.3/4 D. 4 &E. 3

10. Ecmm o(x), P(x) — OeckoHeyHO Majble (QYHKIMH MPU X —> a, TO Kakue u3
YKa3aHHBIX YTBEPKACHUN BEPHO JJI ITUX OECKOHEYHO MajbIX (PyHKIIMHA?
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. a .
1. Ecan lim — =0, to dbyHKIHUsA o Ha3pIBaeTCS OCCKOHEUHO MaJioi 0oJiee BBICOKOTO

X—a
nopsiaka, ueM QyHkuus 3.

.
2. Ecmu lim—=A, A=#0, A=const, To o u [} Ha3pIBalOTCS OECKOHEYHO MaJIbIMU

X—a

OJHOTO IIOpAAKa.

.«
3. Ecmu lim —=1,T0o dyskmm o 1 3 Ha3bIBalOTCS IKBUBAJICHTHBIMU OECKOHEYHO

X—a

MaJIbIMU.
&A. 1,2, 3 B. 2,3 C. 14 D.3,4 E. 1,3
11. Beruucnure npeaen Iirrg) m .

X—> X
A. 12 &B.5 C. 3 D. 1/5 E. 11

sin? 2x
—.

12. Beraucnute npeaen lim
x—0 X

A. .2 B. 1/2 &C. 4 D. 1/4 E. 1
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