Maremarnueckuit anains
Mogayns 1. 9nementapuable (OYHKITNN U
IpeJ1e/Ibl
Jlekmusa 1.3

Anborarus

OxpectaocTh TOUKHU. THIlbl cTpeM/ieHns epeMennoit Kk Touke. [Ipemen
GYHKIIMT B TEpPMHUHAX [TOCJIEI0OBATEILHOCTEH, OKPECTHOCTEH N HEPABEHCTB.
Apudwmernaeckue cBoiictBa mpeiesioB. O THOCTOPOHHUE TIPE/IETbI.

1 OkpecTHOCTH TOUKN

[Tox Toukoil MOHNMaeTCs Kak JAefiCTBUTE/IHLHOE YUCIO, TaK W JIEMEH-
Tbl +00, —00, O0.

Onpedenerue
£-OKPECTHOCTh TOUKN @ obosHadaeTcs Kak U(a, ) 1 onpeiesisercs

110 popMyJIaM:
1) a - geficTBUTEIHLHOE THCIIO
Ula,e) = (a—e,a+¢€)

_(ZZZZZZ‘(ZZZZZZL)_>

a-&€ a at&

2) a = +00
U(+00,¢) = (g, +o0]

—(ZZZZZZZZZZZZZZL +{+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): z, E(}+ (a,€).

Oboznavenme: x — a + 0.

[Ipumep: © — a+ 0, n(e) =2, n(e/2) =3

o

U.(ac€)
. \
U(a.€/2)

4
—(M/) *—0—

aic4 X;ate 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): z, €U (a,e).
Oboznavenne: r — a.

[Ipumep: © — a, n(e) =2, n(e/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

Cemakun A.H., 2017 4
© ,



MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

ya ﬂx)

=

_._._()—. >
X xLai“ ) X
X X

B nanHOM onpegesieHn TOUKH a 1 b MOryT ObITh KOHEUHBIMU YUC/Ia-
MU I OECKOHEUHOCTIMU. Ecn a - KoHedHoe YMC/Io, TO IPeJesl TaKxKe
JaCTO HA3BIBAIOT ABYCTOPOHHUM IIPEIEJIOM.

CdopmyupyeM elnie JiBa SKBUBAJEHTHBIX OlpeJe/IeHIs TIpejeia,
KOTOPBIE UCIOJb3YIOTCS IIPU N0KA3aTEJAbCTBE TECOPEM.

Onpedenerue (6 mepmunar oxpecmuocmeti)
Touka b HasbIBaeTcst ipeaesioMm Gyukinun f(x) npu x — a, ecian

YU(b,) 3 U (a,6) Yo €U (a,0): f(z) € Ub,e).

PacmmdpoBka MareMaTndecKux CUMBOJIOB:
VU (b, e) - st 110601t £-OKPECTHOCTU TOYKU b

= Zj' (@, d) - cyimecTByeT Takas MPOKOJIOTasi 0-OKPECTHOCTh TOUKH @,
aro )

Va €U (a,d) - ajist 1000#t TOYKN T U3 9TOH OKPECTHOCTH

! - BBITIOJTHSIETCST

f(z) € U(b,e) - 3nauenne pyHKIimu f B TOUKE T IPUHAJJIEKUT E-
OKPECTHOCTU TOYKH b
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenenue (6 MEPMUHAT HEPABEHCME OAA KOHEUHDIT MOYUEK)
Koneunast Touka b HasbiBaercs mpeesiom byukiun f(x) npu
T — a, TJe @ - KOHEUYHasl TOUKA, eCJIN

Ve>036(e) >0Vre R,O< |z —al<d: |f(x)—0b<e

PacmmdpoBka MareMaTnIecKux CUMBOJIOB:

Ve > 0 - ms 1100010 MOJ0KUTEILHOIO €

35(e) > 0 - cymecTByer Takoe IOJIOKUTEIbHOE §, 3aBHUCHAIIEe OT &,
4TO

Vo € R - fjs1 J1iro00ro JeiicTBUTEILHONO YNCIa T

, - VJIOBJIETBOPSIIOIIEr0 YCJIOBHIIO

0 < |z —al <d- |z — alGombine nynst n MeHbIIE

. - BDBIIIOJIHACTCS

|f(x) —b] <e-|f(x)— b| menbIre &

Apupmemuueckue ceoticmsa npedenos
Ecim lim f(xz) = b u lim g(z) = ¢, npuiem b u ¢ - KOHEUHbBIE THCIIA,
0 Tr—a Tr—a
T

4 OagHOCTOPOHHUE IIPe/IesIbl

Onpedenerue (6 mepmunar nocaedosamesvrocmer)
Touka b HasbiBaeTcs npeaesioMm byukiun f(z) caeBa npu r — a,
ecin Jist JIF0OOM TTOCIeI0BATEILHOCTH {2y, } 3HAUCHUIT IEPEMEHHOM & Ta-

Koit, uro lim x, = a u Vn =, < a (r — a — 0), TOCIEOBATEIHLHOCTD
n—0o0

snadennit yuximn { f(x,)} exopnres x Touke b.

O6osnadenue: lim f(z) =b.
r—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‘lGCKaH VHTEPIIpETalIA:

x—+a-0 i x—a+0

=V

\ Y
a

Ha pucynke lim f(z) =¢, lim f(z) =d.

r—a—+0 rz—a—0

Teopema (0 c643u 00HOCMOPOHHUT NPedesos ¢ I8YCMOPOHHUM)
DOyuknust f(x) uMeer B TOYKE @ JIBYCTOPOHHUIT ITPEJIes TOT/IA 1 TOJIb-

KO TOI'JIa, KOTJa B 3TOil TOUYKe CYIIECTBYIOT OJHOCTOPOHHWE IMPeIesIbl I

OHU PaBHBI, IPUYEM UX ODIlee 3HAYCHUE SABJISICTCS 3HAYEHUEM J[BYCTO-

POHHEIr'O IIpeaeia.
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