MaremaTnka
Moaynnb 2. lpegens
Jlektimga 2.2

AnHOTaIMA

OxpectHOCTD TOYKHU. THITBI cTpeM/ieHnsT TlepeMeHHoi K Touke. [Ipemen
GyHKIIMM B TepMUHAX TIOC/eA0BaTe/IbHOCTEH. AprdMeTndeckue cBOCTBA
npegesios. Oanocroponnue mpejenbl. [lepBblit 3amedaTebHBI TIpee u
ero cjaejcTBud. BTopoil 3aMedaTe/IbHBIN MTPeJIesl U €ro CJAEJICTBHS.

1 OxpecTHOCTH TOYUKU

[Tox Toukoit moHNMaeTCs KakK JAeficTBUTEIbHOE YUCJIO, TaK U 9JIEMEeH-
Thl +00, —00, OQ.

Onpedenenue
£-0OKPECTHOCTh TOUYKHU @ 0bo3HauaerTcs Kak U(a, ) u onpeie/isercs

110 popMyJIaMm:
1) a - geficTBUTEIHHOE THCIIO
Ula,e) =(a—e,a+¢)

ity

a-& a at+&

2) a =400
U(+00,¢) = (&, +o0]

(//////////////4 +{+00}
&
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

ZZZZZZZZZL)_(ZZZZZZZZZL+{OO}

-£€ €&

£-OKPECTHOCTD YaCTO HA3BIBAIOT OKPECTHOCTHIO 1 0bo3HavaoT U(a),
olycKas CHMBOJI €. B aTOM cityuae € npocto noapasymenaercst. O6o3na-
aenns Ula,e) n U(a) SKBUBAJICHTHBI.

Onpedeaenue
ITpoKo/I0TOII OKPECTHOCTBIO TOUYKU @ HA3BIBAETCSA OKPECTHOCTD
0e3 caMoil TOUKHI a, T.e.

[¢]

U (a,e) = Ula,e)\a.

( //////5([[12[[1) >
a-& a a+e

[Tomumo jgBycroponneit okpectnoctu Ula,€) st geficTBUTEIbHBIX
YICe MOYKHO BBECTH OJHOCTOPOHHUE OKPECTHOCTU:
1) npaBOCTOPOHHSISI OKPECTHOCTD

U+(CL, 5) - [CL, a -+ 5)7 U+ (&, 8) - (CL, a+ 5)
2) JIEBOCTOPOHHSIST OKPECTHOCTh

U_(a,e) = (a—s,a],[}_ (a,e) = (a—¢,a)
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 Tunel cTpeMJyieHus: IIepeEMEHHON K TOYKe

PaccMmoTpuM ponsBo/IbHYIO IEPEMEHHYIO X, KOTOpast IPUHUMAET I10-
cJIeJI0BaTe/IbHO 3HAYEHUS X1, T2, ..., Ty, .... B 3aBUCUMOCTH OT BHUJA I10-
CJIEJIOBATEJILHOCTH { X}, } MOYKHO BBIJIEINTH HECKOJIBKO TUIIOB CTPEMJICHHST
[epeMeHHoil & K TOYKe a.

1. OjHOCTOPOHHEE CTPEMJICHIE

['oBOpST, YTO & CTPEMUTCS K ¢ CITPABA, €CJIN

Ve >0 dn(e) € N Vn > n(e): x, E[}+ (a,e).

Oboznavenue: x — a + 0.

[Ipmep: © — a+ 0, n(e) =2, n(e/2) =3

o

U.(ac€)
. \
U(a.€/2)

A
—OW/} ® o—>
aic4 X;at€ x, X
X

['oBopsT, UTO T CTPEMUTCH K a CJIeBa, ecjn

Ve > 0 3n(e) € N Vn > n(e): x, cU- (a,e).
O6osznauenne: r — a — 0.
[Ipumep: z — a — 0, n(e) =2, n(¢/2) =3

U (a.€)
f_oH
U (a,e2)
— o (X
X, X, a-€Xx; X, 4
X -
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2. /IBycToponnee cTpeMmjeHune
[oBopsIT, YTO & CTPEMUTCS K @, €CJIH
Ve >0 dn(e) € N Vn > n(e): x, €U (a,¢).
Oboznavenue: r — a.
[Ipumep: x — a, n(e) =2, n(¢/2) =3

U(a,g)
A
Ua,e/2)
. (LG o

X, a-€xy; ax, atex

> -
X X

3 Ilpenen dyukium

[Iycts mana Hekoropast byHkunsg y = f(x) u myctb £ — @, T.€. T M0~
CJIeJIOBATEIHLHO IPUHUMAET 3HAYEHUS L1, L2, ..., Ty, ..., KOTOPBIE C POCTOM
n UpubINKAIOTCA K TOUKE @. DTOH II0C/IeJI0BATEILHOCTH COOTBETCTBYET
OCJIeI0BATEIbHOCTD 3Hauenuit pyuknnu f(z1), f(z2), ..., f(zn), ..., KO-
TOpasi, B CBOIO OYEPE/Ih, ¢ POCTOM 1, IPUBIMZKAETCA K HEKOTOPOii TOUKe

b.

Onpedenenue (6 mepmunar nocaedosamesvrocmer)
Touka b HasbiBaeTcst mpeaesiom Gyakinnn f(x) mpu x — a, e/ s
JII000# TTOC/IeI0BATE/IBHOCTH { X, } 3HAUeHNUiT TepeMeHHOil & TaKoil, ITo

lim x,, = a, mocienoBareabHOCTD 3Hadenuit dynkim { f(z,)} cxonnrea
n—oo

K Touke b, T.e. lim f(z,) =b.
n—o0

O6osnadenue: lim f(z) = b.
r—a
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

VA ﬂx)

|

>
2 X

B JaHHOM OIIp€Ae/JIEHNN TOYKHN a U b MOT'yT OBITH KOHEYHBLIMI THCJIa-
MU 1IN OeckoHedHoctaMu. Ecim a - Konednoe quCJIO, TO IIpeaesr TaKzKe
JaCTO Ha3blBalOT ABYCTOPOHHMM IIpede/iOM.

Apugpmemuunecrue ceoticmsea npedenos

Ecmu lim f(x) = b u lim g(z) = ¢, upudem b u ¢ - KOHEUHbIE UHCIIA,
Tr—a Tr—ra

3) hrrcll(f(x)/g(x)) =b/c, eciin ¢ # 0

Onpedenerue (6 mepmMurar nocaedosamesvrocmer)
Touka b HaspiBaeTcs npeaesioMm byakiun f(z) caeBa npu r — a,
ecJin Jist JIF0OOM TOC/Ie10BaTe/IbHOCTH { T, } 3HAUeHNIT [IepeMeHHO X Ta-

Koif, uro lim z, = a u Vn z, < a (r — a — 0), TOCIEIOBATEIHHOCTD
n—oo

snadennit pyuxiwm { f(x,)} cxomurest K Touke b.

O6osnavenue: lim f(z) = 0.
z—a—0
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenenue (6 mepmunar nocaedosamesvrocmer)
Touka b HazbIBaeTcst mpedesom dyukinn f(x) cupasa npu r — a,
ecJin J1Jist JIFOOM TOC/IeI0BATE/ILHOCTH { Ty, } 3HAUEHNIT [IepeMeHHO X Ta-

Koif, uro lim x, = a u Vn z, > a (zr — a + 0), HOCIEIOBATETHHOCTD
n—oo

snadernit dyuxiwm { f(x,)} exomures K Touke b.

O6osnauenne: lim f(x) = b.
z—a+0

FGOMeTpI/I‘IeCKaH VHTEPIIpETalIA:

x—+a-0 i x—a+0

\Y, >
a X
Ha pucynke lim f(x) =¢, lim f(z) =d.
z—a+0 z—a—0
4 BaMeaneﬂbeIe 1HpeaeJibl
[lepBrIit 3aMedaTe/IbHBII TTpEeT:
lim sinx 1 lim sinu 1
z—=0 u—0 U

31ech U - Hpou3BOJIbHAsT (PYHKIMSI, KOTOpasi 00J1a/1aeT CBOICTBOM:
u — 0.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

[Ipumepsr:
no
1)u:5x—>OHpHa:—>O:>Iimsm le,
=0 bHx
in(2z — 2
2)u:Qx—2—>—2HpHx—>O:>limM7él.
x—0 20 — 2
CrencrBug:
t t
1) lim 2% =1 lim 2% =1
z—=0 X u—0 U
2) Tim arcsin x _q lim arcsin u _
z—0 T u—0 u
t t
3) lim 8% — lim 8% _ 4
xz—0 €T u—0 u
Bropoit 3aMedaTeIbHBIN TIpeIet:
lim (1+2)/" =e lim (14 u)/" = e
z—0 u—0

3J1ech u - NpPOM3BOJIbHAS (PYHKITNSA, KOTOpas 00J1ajaeT CBOWCTBOM:
u — 0.

[Ipumepsr:

1) u=3z — 0nupnx — 0= lim(1 + 3z)

z—0

Qu=4r—1—=—1lupuzx —0= liné(l + (4o — 1))@= £ ¢,
T—

1/3z _ e,

CrencrBusd:
: 1\* : 1\"
1) lim <1+—> =e lim (1+—> =e
In(1 In(1
) lim BTy lim Y
z—0 X u—0 U
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kadepa “Boiciras maremarnka’

r—1
3) lim @ Ina
—0 x
r_1
Hlim = =1
z—0 X
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oat—1

lim — =1Ina
u—0 u

e —1

lim =1
u—0 u



