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AnnHoTarus

OxkpectHocTh ToOuku. TuIlbl cTpeMJieHns 1epeMennoil K Touke. [Ipemen
GyHKIINU B TEpPMUHAX [IOCJIEIOBATEILHOCTEH, OKPECTHOCTE U HEPABEHCTB.
Apudmernueckue cBoiictBa mpeiesioB. OIHOCTOPOHHUE TIPEJIEIbI.

1 OkxkpecTHOCTH TOUKN

31ech 1 Jajee 10/ TOYKOW OyigeM IIOHMMATh KakK KOHEYHOe, TaK U
OECKOHEYHOEe UNCJIO.

Onpedenerue
£-OKPECTHOCTh TOUYKN @ obozHauaeTcs Kak U(a, ) 1 onpeiesisercs

110 popMyJIaM:
1) a - geficTBUTETHLHOE THCIIO
Ula,e) = (a—e,a+¢€)
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2) a = +00
U(400,¢) = (e, +0]
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3)a=—00
U(—o0,¢e) = [—o0, —¢)
ZZZZZZZZZZZZZZL)—, +{-00}
-
4) a =00

U(o0,e) = (=00, =€) U (¢, +-00) U {00}

Ly g +{00}

-£€ &

£-OKPECTHOCTD YaCcTO HA3bIBAIOT OKPECTHOCTHIO 1 0bo3zmnataoT U(a),
oIyckast CHMBOJI €. B 9ToM cirydae € mpocro nojpasymenaercs. O6osma-
aenns Ula,e) n U(a) SKBUBAJICHTHBL.

Ecmn a — neficrBurenbroe unciio, 1o ee okpectnocth U(a) Takxke
HA3bIBAIOT JBYCTOPOHHEI OKPECTHOCTHIO.

Onpedenenue
IIpoKoJIOTOI OKPECTHOCTBHIO TOYKU ¢ HA3LIBAETCS OKPECTHOCTH
0e3 caMoil TOUKHI a, T.e.

[e]

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

( //////5{ZAZZZAZ ) >
a-& a a+&

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

U+(CL, 6) - [CL, a -+ 5)7 U_|_(CL, 5) - (av a -+ 8)
2) JIEBOCTOPOHHSIST OKPECTHOCTh

U_(a,e) = (a —¢,al, (}_(a,es) = (a—¢,a)
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2 Tunel cTpeMJyieHus: IIepeEMEHHON K TOYKe

PaccymoTpum mponsBoIbHYIO IEPEMEHHYIO T, KOTOPasd MPUHIMAET T10-
CJIeJIOBaTEIbHO 3HAYEHUS X1, L9, ..., Ly, .... B 3aBUCUMOCTH OT BHJA IIO-
CJIeJIOBATECJILHOCTHU {xn} MOKHO BBIJICJIUTH HECKOJIBKO TUIIOB CTPEMJICHUS
[epeMeHHoil & K TOYKe a.

1. OgrocToponHee crpemieHne (@ — KOHEIHOE UHCIIO)

A. ToBopsT, 4TO & CTPEMUTCS K @ CIIPaBa, eciu
Ve > 0 3dn(e) € N Vn > n(e): z, €U, (a,¢).
Obtoznavenne: x — a + 0.
Ipumep:
Bribepem € Tax, arobnt n(e) = 1, n(e/2) = 2 nu n(e/4) = 3. Torga
Vn>1: x,eU(a,e), Vn>2: x,€U(a,e/2) 1 Vn>3: x,€U+(a,e/4).
[Tepemennasi © MpUHUMAET 3HAYEHUS L1, T3, ..., KOTOPBIE TTOCTEIEHHO

IpUOIMKAIOTCA K TOUKE @, TIPU 3TOM PacIoaraloTcsd MpaBee OT Hee Ha
YHUCJIOBOI IIPSIMOIA.

o
U.(a¢)
A
fa N\

U (a,6/2)
f_H
h X

b. T'oBop#T, 4TO T CTpEMUTCH K a cJIeBa, €C/Iu

Ve >0 dn(e) € N Vn > n(e): x, ev- (a,e).
O6o3nauenne: z — a — 0.

IIpumep:
Bribepem € tak, arobnl n(e) = 1, n(e/2) = 2 u n(e/4) = 3. Torua

Vn>1: :L'nE(O]_(a,e), Vn>2: xneﬁ_(a,e/Q) n Vn>3: xneﬁ_(a,e/él).
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

[Tepemennas r npuHUMAaeT 3HAYEHUA L1, L3, ..., KOTOPBIE TTOCTETIEHHO
IpUOJIMKAIOTCA K TOYKE @, IPU TOM pAaCIOJaraloTcs JieBee OT Hee Ha
YHUCJIOBOI IIPSIMOIA.

U (a,e

S

2. JIBycropontee crpemienue (a — j0boe Iuco)

['oBopAT, UTO T CTPEMUTCH K a, €cin

Ve >0 3dn(e) € N Vn > n(e): z, cU (a,¢).
Oboznauenue: r — a.

Ipumep:
Bribepewm € Tax, arobnt n(e) = 1, n(e/2) = 2 nu n(e/4) = 3. Torga
Vn>1: x,€U(a,e), Vn>2: x,€U(a,e/2) n Vn>3: x,€U(a,c/4).
[lepemennas © MpUHUMAET 3HAYCHUS 1, T3, ..., KOTOPbIE TIOCTEIIEHHO

HPUOJINKAIOTCS K TOUKE @, IIPU TOM, €CJIM @ — KOHEIHOEe YHCJI0, PACIIO-
JaraloTed Kak clipaBa, TakK U cJieBa OT Hee Ha YUCIOBOI IIPAMOIl.

(O](a,s)
A

U(a,e/2)
/_H
X, a-€ Xy ax, Xate

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

3 Ilpenen dpynkium

[Iycts nana dyuknus f(x) u nycts £ — a, T.e. T TOCTEIOBATETHHO
IPUHUMAET 3HAYCHU X1, X9, ..., Lp, ..., KOTOPDLIE IOCTEIICHHO NPUOIIKa-
foTCs K Touke a. VIM coorBercrBytor 3uadenusi pyuxiwn f(x1), f(xs),
.o, f(x), ... . B uTore umeem JiBe 9HCIOBBIE TOC/IEI0BATETHHOCTH:

(a) snauenuit nepemennoii {x,} u (6) snadennit byuxunu { f(z,)}.

Onpedenenue npedesa (6 mepmunazr nociedosamesvrocmeti, no letine)
Touka b HazpiBaercs npeaesioM GyHKIWN f(x) B TOUKE a, ecJin Jio-
0ot TT0CIIeI0BATEILHOCTH { Xy, }, TAKOIT ITO

lim z, =auVn e N z, # a,
n—oo

COOTBETCTBYET TocsieoBaTeabnocts { f(x,)}, nmeromas cBonM mpe/ie-
JIOM TOUKY b.

O6oznauenue: lim f(x) = b.
T—a

Teomempuneckan unmepnpemayus npedeaa (a n b — KOHEUHBIE THCIA):

|4
p

3
Tfl

/

X

Eciin b — KoneuHoe 4mcjio, TO Ipejes Ha3blBaeTCsl KOHEYTHBIM.
Eciin b — 6eckoHedHOE IUCII0, TO IPEJIesl Ha3blBaeTCsi 0€CKOHETHBIM.
Eciin a — KoneuHnoe 4mcsio, To mpejes Ha3blBaeTCsl JIBYCTOPOHHUM.

Onpedeaenue npedeaa (6 mepmunax oxpecmmuocmeti, no Kowu)
Touka b HasbiBaeTcst ipeaesioM GyHkiuu f(x) B TOUKe G, ecjiu

YU (b, <) 30 (a,8) Yz € Ula,d): f(z) € U(b,e).
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

PacundpoBka MaTeMaTnIecKux CHMBOJIOB:
VU (b, ¢) - auist 1060it £-OKPECTHOCTU TOYKU b

EI[(} (a, ) - cymecTByeT Takas MPOKOJIOTast 0-OKPECTHOCTH TOUKHU d,
] 4T
Vo € Ula, ) - ayst 11060t TOYKH & U3 9TOH OKPECTHOCTH
: - BBIIIOJIHSIETCST
f(x) € U(b,¢) - 3nauenne GpyHkuun f B TOUKe T IPUHAJIEKUT
£-0KPECTHOCTU TOYKU b

Onpedenenue npedesa (6 MEPMUHAT HEPAGEHCNE DAL KOHEUHHIT MOYEK,

na A3vke € — 6 )

Koneunast Touka b HaspiBaeTcst nmpeaeaoM GyHkiun f(x) B KoHed-
HOIl TOYKE @, eCJIn

Ve>030(e) >0Ver e RO< |z —a| < |f(z)—0b <e

PacimdpoBka MaTeMaTniecKux CHMBOJIOB:

Ve > 0 - ji1s1 J1IT000ro 10JI0YKUTEJILHOIO €

36(e) > 0 - cymecTByeT TaKoe MOJOKUTEIHHOE 0, 3aBHUCHAIIEE OT &,
970

Vo € R - fjs J11000ro JeiiCTBUTEILHON0 YNCIa, T

, - VJIOBJIETBOPSIOIIErO YCIOBUIO

0 < |z —al <9-|z— alGombine nysnst u MeHbIIE

© - BBIIIOJIHSIETCSI

|f(z) —b] <e-|f(x)— b| meubme £

Apugdmemunecrue c60ticmsea KOHEUHBIT NPedenos
Ecim lim f(x) = b u lim g(x) = ¢, tae b u ¢ - KOHeIHBIE YnCIIA, TO
r—a Tr—a
1) im(f(z) £ g(x)) =b=tec,
Tr—a
2) () - 9(0) = b

3) lim(f(z)/g(x)) = b/c, ecmu c 7 0.
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4 OaHOCTOPOHHUE IIPEeIeIb

Onpedenenue npedeaa (6 mepmunar nociedosamesvrocmeti, no letine)
Touka b HaspiBaeTcs mpenesiom byskimn f(x) ciaeBa B KOHETHOI
TOYKe @, ec/ii Jio0oil mocseioBareibHOCTH { Ty, }, Takoii 4ro

lim z, =auVn e N z, < a,
n—oo

COOTBETCTBYET TocseoBarebuocThb { f(x,)}, nMmeromas cBouM mpese-
JIOM TOUKY b.

O6osnauenne: lim f(x) = b.
z—a—0

Onpedeaenue npedena (6 mepmunax nociedosamenvrocmeti, no letne)
Touka b HasbiBaeTcst mpeaenaom yukinn f(x) cmpaBa B KOHEUHOI
TOYKE @, ec/Ii JI000il TTocsIe0BaTeIbHOCTH { Ty }, TaKoil 910

lim z, =auVnée N z, > a,
n—oo

COOTBETCTBYET TocsefoBarebHocTh { f(x,)}, uMeromas cBouM mpeje-
JIOM TOUKY b.

O6osnadenue: lim f(z)="0.
z—a+0

Fewwempu%ecnaﬂ urmepnpemavyu.
4 L )
c O/'

d

Teopema (0 c643U 00HOCMOPOHHUT NPedesos ¢ d8YCMOPOHHUM)

Oyukius f(x) uMeer B TOUKe @ JIBYCTOPOHHUIT IPEIEST TOT/IA 1 TOJTh-
KO TOI'JIa, KOTJla B 9TOI TOUYKe CYIIECTBYIOT OJHOCTOPOHHUE IIPEJIe/bl 1
OHU PaBHbBI, NMPUYEM UX O0Iee 3HAYEHUE SBJISCTCS 3HAUYEHUEM JIBYCTO-
POHHETO IIpeJielia.
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