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Mpenen dpyHkumm

Kputepuii Kown

Teopema (kputepuii Kown)

Myctb dyrkuns f onpegenena Ha U(xp), xo € R. [ns cywecTBoBaHNs KOHEYHOrO
npegena lim f(x) HeoOxopaMMO 1N BOCTaTO4HO, HTODBI BLINMONHANOCH yCIOBUE
X—r X0

Kowwuw:

Ve>0 — 36=6(e)>0: Vx,x" € Us(x) — |f(x')—F(x")| <e.
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Mpenen dpyHkumm

Kputepuii Kown

Teopema (kputepuii Kown)

Myctb dyrkuns f onpegenena Ha U(xp), xo € R. [ns cywecTBoBaHNs KOHEYHOrO
npegena lim f(x) HeoOxopaMMO 1N BOCTaTO4HO, HTODBI BLINMONHANOCH yCIOBUE
X—r X0

Kowwuw:

Ve>0 — 36=6(e)>0: Vx,x" € Us(x) — |f(x')—F(x")| <e.

[HokazatensctBo. Heobxogumocts. Mycte 3 lim f(x) = A € R. Torpa
X—X0

Ve>0 — 36=24(c) > 0: Vx,x" € Us(xo) — |F(x)—A| < g f(x")—A| < %

OTciopa

g

VX" € Uslxa) = [F(x) = F(X)] < F(x) = Al + [F(") = Al < 5 + 5

:6,

4TO 1 TPebOoBaNOCh NOKA3aTh.
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Hocratoqrocts. MNyctb Boinonuneno ycnosme Kowm. lMokaxem, 4to cywecteyer

lim f(x). [Ans storo Bocnonb3yemcst onpegenenmnem “no leiine” npegena
X—rXp

dyrkunu. Mycts x, € U(x), x» — xo npu n — co. Bo3bmem npoussonbHoe
e > 0. NMyctb 6 = 6(¢) > 0 B3sTO 13 ycnoeus Kowwu. B cuny onpepenerns
npefena nocneaoBaTeNbHOCTM HaliaeTcs ns(.) € N Takoe, 4To

Vn> N5y — Xn € 05(8)(X0).
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Hocratoqrocts. MNyctb Boinonuneno ycnosme Kowm. lMokaxem, 4to cywecteyer

lim f(x). [Ans storo Bocnonb3yemcst onpegenenmnem “no leiine” npegena
X—rXp

dyrkunu. Mycts x, € U(x), x» — xo npu n — co. Bo3bmem npoussonbHoe
e > 0. NMyctb 6 = 6(¢) > 0 B3sTO 13 ycnoeus Kowwu. B cuny onpepenerns
npefena nocneaoBaTeNbHOCTM HaliaeTcs ns(.) € N Takoe, 4To

Vn> N5y — Xn € U(;(a)(Xo).
Otcroga n u3 ycnosus Kown nmeem

Vn,m2=nsey — [f(xn) = f(xm)| <e.
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Hocratoqrocts. MNyctb Boinonuneno ycnosme Kowm. lMokaxem, 4to cywecteyer

lim f(x). [Ans storo Bocnonb3yemcst onpegenenmnem “no leiine” npegena
X—rXp

dyrkunu. Mycts x, € U(x), x» — xo npu n — co. Bo3bmem npoussonbHoe
e > 0. NMyctb 6 = 6(¢) > 0 B3sTO 13 ycnoeus Kowwu. B cuny onpepenerns
npefena nocneaoBaTeNbHOCTM HaliaeTcs ns(.) € N Takoe, 4To

Vn> N5y — Xn € 05(8)(X0).
Otciopa n n3 ycnosus Kown nmeem
Vn,mz=nsey — |f(xp) = f(xm)| <e.

MocnepoBatensHocts {f(x,)} cxoantcs B cuny kputepus Kowm ans
nocnegosatesnbHocTeln. Mycte A= lim f(x,).
n—oo
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[nst 3aBepLueHns JOKA3aTeNbCTBA OCTAETCS NOKA3aTh, YTO Ans oo
nocnegosatensHoctn {x,}, x; € Us,(x0), X, = xo npu n — oo npegen lim f(x})
n— oo
(cywecTBytowmii no y>xe fokasaHHoMy) Takxe paseH A. [pegnonoxum
npotusroe: lim f(x}) = B # A ans HekoTopoii nocnegosatensHoctu {x;},
n—oo

x} € Usy(x0), X;, = Xo npn n — 00.
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[nst 3aBepLueHns JOKA3aTeNbCTBA OCTAETCS NOKA3aTh, YTO Ans oo
nocnegosatensHoctn {x,}, x; € Us,(x0), X, = xo npu n — oo npegen lim f(x})
n— oo
(cywecTBytowmii no y>xe fokasaHHoMy) Takxe paseH A. [pegnonoxum
npotusroe: lim f(x}) = B # A ans HekoTopoii nocnegosatensHoctu {x;},
n—oo

x € Us,(x0), X, = xo npn n — co.

PaccmoTpum nocnegosatensHocTb {xi, X1, X2, X5, . . . }. OHa, 04eBUAHO, CXOANTCA K
xo. Ho nocneposatensrocts {f(x1), f(x1), f(x2), f(x3), ...} pacxoamtcs, Tak Kak
MMEET [Ba Pa3/MYHbIX YacTUYHbIX npegena A n B. 3To npotusopedunt
[LOKa3aHHOW CXOAMMOCTM BCSIKOW MOCNEA0BATENbHOCTN 3HAYEHNIA PyHKUMN Anst
CXOASALLENca K Xg NOCNEA0BATENbHOCTI 3HAYEH NI apryMEeHTOB.

Teopema pokasaHa.
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Mpenen dpyHkumm

OfHOCTOPOHHNE Npegensl

Mycte xp € R, € > 0.
Muoxecteo U-(xg — 0) = (X0 — €, Xo] Ha3bIBAIOT JIEBOII MOYOKPECTHOCTLIO TOHKM

Xo paguyca . Yepes U(xp — 0) 0b03Ha4aloT NeBYO NONYOKPECTHOCTb TOYKM Xg
NPON3BOALHOrO paaunyca.
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Mpenen dpyHkumm

OfHOCTOPOHHNE Npegensl

Mycte xp € R, € > 0.

Muoxecteo U-(xg — 0) = (X0 — €, Xo] Ha3bIBAIOT JIEBOII MOYOKPECTHOCTLIO TOHKM
Xo paguyca . Yepes U(xp — 0) 0b03Ha4aloT NeBYO NONYOKPECTHOCTb TOYKM Xg
NPON3BOJILHOIO pagmyca.

Muoxecteo U.(xo + 0) = [xo0, X0 + &) Ha3bIBAETCSA MPaBOi MOTYOKPECTHOCTBIO
TOYkU Xo paguyca €. Yepes U(xo + 0) 0603Hau4atoT npasyto NosyoKPeCTHOCTb
TOYKMN Xg MPON3BOJILHOrO pajuyca.
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Mpenen dpyHkumm

OfHOCTOPOHHNE Npegensl

Mycte xp € R, € > 0.

Muoxecteo U-(xg — 0) = (X0 — €, Xo] Ha3bIBAIOT JIEBOII MOYOKPECTHOCTLIO TOHKM
Xo paguyca . Yepes U(xp — 0) 0b03Ha4aloT NeBYO NONYOKPECTHOCTb TOYKM Xg
NPON3BOJILHOIO pagmyca.

Muoxecteo U-(xo + 0) = [xo, Xo + €) Ha3bIBAETCSA MPaBOIi MOJYOKPECTHOCTHIO
TOYkU Xo paguyca €. Yepes U(xo + 0) 0603Hau4atoT npasyto NosyoKPeCTHOCTb
TOYKMN Xg MPON3BOJILHOrO pajuyca.

npOKOﬂOTbIMl/I NOJIYOKPECTHOCTAMM HA3bIBAOT COOTBETCTBEHHO

°

UE(XO = O) = (XO - 57X0)a
U(xo — 0) = U(xo — 0) \ {x0},
Uc(x0 + 0) = (x0, %0 + €),
U(xo +0) = U(xo +0) \ {xo}-
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Onpegenexne

Myctb Xxo € R, u nyctb dynkuns f onpepenena Ha U(xp — 0). Touka A € R
Ha3bIBAETCA MPeaesiomM cieBa yHkUun f B TOHKe Xg, €Cnn

Ve>0 — 36=0(c) >0: Vx € Usey(x0 —0) — f(x) € U-(A).
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Onpegenexne

Myctb Xxo € R, u nyctb dynkuns f onpepenena Ha U(xp — 0). Touka A € R
Ha3bIBAETCA MPeaesiomM cieBa yHkUun f B TOHKe Xg, €Cnn

Ve>0 — 36=0(c) >0: Vx € Usey(x0 —0) — f(x) € U-(A).

Mpu stom nuwyt f(xo —0) = lim f(x) = A.

x—x0—0
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Onpegenexne

Myctb Xxo € R, u nyctb dynkuns f onpepenena Ha U(xp — 0). Touka A € R
Ha3bIBAETCA MPeaesiomM cieBa yHkUun f B TOHKe Xg, €Cnn

Ve>0 — 36=0(c) >0: Vx € Usey(x0 —0) — f(x) € U-(A).

Mpwn stom nuwyT f(xo —0) = lim o f(x)=A.
X—X0—

AHanornyHo onpegensierca npegesn cnpasa gpyrkuyum f B Touke xg € R. OH

obosHavaeTcs Hepes f(xp + 0), Iim+0 f(x).
X—>X0
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Onpegenexne

Myctb Xxo € R, u nyctb dynkuns f onpepenena Ha U(xp — 0). Touka A € R
Ha3bIBAETCA MPeaesiomM cieBa yHkUun f B TOHKe Xg, €Cnn

Ve>0 — 36=0(c) >0: Vx € Usey(x0 —0) — f(x) € U-(A).

Mpwn stom nuwyT f(xo —0) = lim o f(x)=A.
X—X0—

AHanornyHo onpegensierca npegesn cnpasa gpyrkuyum f B Touke xg € R. OH
obosHavaercs vepes f(xo +0), lim f(x).
x—>xp+0

Mpepensl cneea n cnpaBa Ha3bIBAOTCS O4HOCTOPOHHUMY Npefenamu pyHKuun.
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Mpwn stom nuwyT f(xo —0) = lim o f(x)=A.
X—X0—

AHanornyHo onpegensierca npegesn cnpasa gpyrkuyum f B Touke xg € R. OH
obosHavaercs vepes f(xo +0), lim f(x).
x—>xp+0

Mpepensl cneea n cnpaBa Ha3bIBAOTCS O4HOCTOPOHHUMY Npefenamu pyHKuun.
Byaem nonb3oBatbea Takxke cieayowmmMy 0003HAYEHNAMY AN NPEAENOB:

f(—o00) = lim f(x), f(4+o00)= lim f(x).

X——00 X—r+00
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Onpegenexne

Myctb Xxo € R, u nyctb dynkuns f onpepenena Ha U(xp — 0). Touka A € R
Ha3bIBAETCA MPeaesiomM cieBa yHkUun f B TOHKe Xg, €Cnn

Ve>0 — 36=0(c) >0: Vx € Usey(x0 —0) — f(x) € U-(A).

Mpwn stom nuwyT f(xo —0) = lim o f(x)=A.
X—X0—

AHanornyHo onpegensierca npegesn cnpasa gpyrkuyum f B Touke xg € R. OH
obosHavaercs vepes f(xo +0), lim f(x).
x—>xp+0

Mpepensl cneea n cnpaBa Ha3bIBAOTCS O4HOCTOPOHHUMY Npefenamu pyHKuun.
Byaem nonb3oBatbea Takxke cieayowmmMy 0003HAYEHNAMY AN NPEAENOB:

f(—o00) = lim f(x), f(4+o00)= lim f(x).

X——00 X—r+00

VnpaxxHeHne

CcbopmynupoBath onpegeneHus Npeaesios ciesa u cnpaea no leiine”.
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VnpaxHeHune

Ccbopmynuposath u gokasatbe kputepuii Kowm CyLiecTBOBaHUSI KOHEYHOrO
OOHOCTOPOHHEro npegena hyHKLH.
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VnpaxHeHune

Ccbopmynuposath u gokasatbe kputepuii Kowm CyLiecTBOBaHUSI KOHEYHOrO
OOHOCTOPOHHEro npegena hyHKLH.

3ameyaHue

MoxHo paclumputs obuee onpegeneque npegena dyHkuan lim f(x) = A, A € R,
X—a

cynTas B HeM a nnbo ymcaom, Mbo OfHMM U3 CUMBOJIOB —00, +00, 00, Xg — 0,

xo + 0, rae xo € R. Toraa 3to onpeaenexve npegena yHkunn OyaeT cogepXxaTb

N TOJIbKO YTO BBEAEHHbIE MOHSATUSA Npejena Ciaesa u npegesia cnpasa.
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VnpaxHeHune

Ccbopmynuposath u gokasatbe kputepuii Kowm CyLiecTBOBaHUSI KOHEYHOrO
OOHOCTOPOHHEro npegena hyHKLH.

3amevaHue
MoxxHo pacwupnTb obuiee onpegeneHue npegena dyHkuyan lim f(x) = A, A € R,
X—a

cynTas B Hem a nnbo 4mcnom, nubo ofHUM 13 CUMBONOB —00, +00, 00, Xg — 0,
xo + 0, rae xo € R. Toraa 3to onpeaenexve npegena yHkunn OyaeT cogepXxaTb
N TOJIbKO YTO BBEAEHHbIE MOHSATUSA Npejena Ciaesa u npegesia cnpasa.

VnpaxHeHune

| \

Myctb xp € R, pyHkumsa f onpegeneHa Ha U(XO). Torpa pns cyuiecTeoBaHUs

lim f(x) HeobXxOAMMO 1 JOCTATOYHO CYLLECTBOBAHUS KaXKAOrO M3 Mpesesios
X—>Xo

f(xo —0) n f(xo + 0) n nx pasencrea f(xp — 0) = f(xp + 0).

A\

TrushinBV.ru CpaeHeHue dhyHKuMiA 24 ceHTabpa 2013 r. 7/ 15



Mpenen dpyHkumm

[Mpepenbl MOHOTOHHbBIX CPyHKLNI

Onpegenexne

OyHkuns f: X — R HasbiBaeTca Bo3pacraroweri Ha E C X, ecnn u3 xi, x; € E,
x1 < xp cnepyet f(x1) < f(x2).
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Mpenen dpyHkumm

[Mpepenbl MOHOTOHHbBIX CPyHKLNI

Onpegenexne

OyHkuns f: X — R HasbiBaeTca Bo3pacraroweri Ha E C X, ecnn u3 xi, x; € E,
x1 < xp cnepyet f(x1) < f(x2).

Onpegenerne

@Oyukyuns f: X — R HaswiBaetcs ybwiaroweii Ha E C X, ecnn n3 xq,x; € E,
x1 < xp cnegyet f(x1) = f(x2).
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Mpenen dpyHkumm

[Mpepenbl MOHOTOHHbBIX CPyHKLNI

Onpegenexne

OyHkuns f: X — R HasbiBaeTca Bo3pacraroweri Ha E C X, ecnn u3 xi, x; € E,
x1 < xp cnepyet f(x1) < f(x2).

Onpegenerne

@Oyukyuns f: X — R HaswiBaetcs ybwiaroweii Ha E C X, ecnn n3 xq,x; € E,
x1 < xp cnegyet f(x1) = f(x2).

Ecnu BMeCTO HECTPOroro HEPaBEHCTBA MOXHO HaMMCaTb CTPOroe, TO PYHKLMIO
Ha3bIBAIOT CTPOro BO3PACTAoLeli nnn CTPoro ybbiBaroLjesi COOTBETCTBEHHO.
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Mpenen dpyHkumm

[Mpepenbl MOHOTOHHbBIX CPyHKLNI

Onpegenexne

OyHkuns f: X — R HasbiBaeTca Bo3pacraroweri Ha E C X, ecnn u3 xi, x; € E,
x1 < xp cnepyet f(x1) < f(x2).

Onpegenerne

@Oyukyuns f: X — R HaswiBaetcs ybwiaroweii Ha E C X, ecnn n3 xq,x; € E,
x1 < xp cnegyet f(x1) = f(x2).

Ecnu BMeCTO HECTPOroro HEPaBEHCTBA MOXHO HaMMCaTb CTPOroe, TO PYHKLMIO
Ha3bIBAIOT CTPOro BO3PACTAoLeli nnn CTPoro ybbiBaroLjesi COOTBETCTBEHHO.
Bospacratowyme u yobisatowme yHKLMN Ha3bIBAOTCS MOHOTOHHbIMU. CTPOro
BO3pacTatoLL e 1 CTPoro ybuiBatolme hyHKLUN Ha3bIBAOTCA CTPOro
MOHOTOHHBIMU.
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Teopema

Mycts —co < a < b < 00, dyHkums f BospacTaer Ha (a, b). Torpa

3 lim f(x)=supf.
x—b—0 ( ) (a,b)

(B cnyqae b = 400 nog +0oo — 0 noHumaercs +0oo)
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Teopema

Mycts —co < a < b < 00, dyHkums f BospacTaer Ha (a, b). Torpa

3 lim f(x)=supf.
x—b—0 ( ) (a,b)

(B cnyqae b = 400 nog +0oo — 0 noHumaercs +0oo)

[Jokazatenscto. Myctb sup f = B < 4+00. Bosbmem npouseonsHoe € > 0. U3
(a,b)
onpeaeneHns BepxHell rpaHn pyHKUMN CheayeT, 4To

Ix. € (a,b): f(x) € U(B).
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Teopema

Mycts —co < a < b < 00, dyHkums f BospacTaer Ha (a, b). Torpa

3 lim f(x)=supf.
x—b—0 ( ) (a,b)

(B cnyqae b = 400 nog +0oo — 0 noHumaercs +0oo)

[Jokazatenscto. Myctb sup f = B < 4+00. Bosbmem npouseonsHoe € > 0. U3
(a,b)
onpeaeneHns BepxHell rpaHn pyHKUMN CheayeT, 4To

Ix. € (a,b): f(x) € U(B).

Buibepem 6 = d. > 0 Takum, 4to x: & Us(b) (To ectb Us(b) nexut npasee x.).
Torpa f(Us(b—0)) C U:(B) B cuny so3spactanus dpynkuyun f. CnegosatensHo,
3f(b—0) = B.
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VnpaxxHeHune

[oka>kuTe COOTBETCTBYIOLLYIO TEOPEMY A5l YObIBAIOWEHA (PyHKUMM, @ TaKXKe Ans
npegena f(a+ 0).
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VnpaxxHeHune

[oka>kuTe COOTBETCTBYIOLLYIO TEOPEMY A5l YObIBAIOWEHA (PyHKUMM, @ TaKXKe Ans
npegena f(a+ 0).

Cneacteue

| \

MycTtb dyHkuns f MoHoTOHHA Ha (a; b) n xo € (a; b). Torga cywectsytoT
koHeuHble npegensl f(xg — 0), f(xo + 0).
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Mpenen dpyHkumm

BeckoHeuHo Manble n 6eckoHe4vHo 6onblune dyHkumn. CpaBHeHne dyHKLni

Myctb a € R unm a sSBASeTCS OAHUM U3 CUMBONOB Xo — 0, xp + 0 (x0 € R).

®yHkuns f: U(a) — R HasbiBaeTcss 6ECKOHEYHO MaJIoN Mpu X — a, ecin
lim f(x) = 0.

X—a
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Mpenen dpyHkumm

BeckoHeuHo Manble n 6eckoHe4vHo 6onblune dyHkumn. CpaBHeHne dyHKLni

Myctb a € R wnn a sensetcs ogHum n3 cumeosnios xp — 0, xp + 0 (xo € R).
®yHkuns f: U(a) — R HasbiBaeTcss 6ECKOHEYHO MaJIoN Mpu X — a, ecin
lim f(x) = 0.

X—a

®ynkums f: U(a) — R HasbiBaeTcs beckoHeqdHO 60bLLION npy X — a, ecan
lim f(x) = oc.

X—a
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Mpenen dpyHkumm

BeckoHeuHo Manble n 6eckoHe4vHo 6onblune dyHkumn. CpaBHeHne dyHKLni

Myctb a € R wnn a sensetcs ogHum n3 cumeosnios xp — 0, xp + 0 (xo € R).
®yHkuns f: U(a) — R HasbiBaeTcss 6ECKOHEYHO MaJIoN Mpu X — a, ecin
lim f(x) = 0.

X—a

®ynkums f: U(a) — R HasbiBaeTcs beckoHeqdHO 60bLLION npy X — a, ecan

)![)na f(x) = oc.

VnpaxHeHne

[okaxuTe, 4YTO NpPOUN3BEAEHNE KOHEYHOMO Yncaa BECKOHEYHO MasbIx pyHKLNT
ABNSAETCS DECKOHEYHO Mason hyHKLMEN.
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Mpenen dpyHkumm

BeckoHeuHo Manble n 6eckoHe4vHo 6onblune dyHkumn. CpaBHeHne dyHKLni

Myctb a € R wnn a sensetcs ogHum n3 cumeosnios xp — 0, xp + 0 (xo € R).
®yHkuns f: U(a) — R HasbiBaeTcss 6ECKOHEYHO MaJIoN Mpu X — a, ecin
lim f(x) = 0.

X—a

®ynkums f: U(a) — R HasbiBaeTcs beckoHeqdHO 60bLLION npy X — a, ecan
lim f(x) = oc.

X—a

v

VnpaxHeHne

[okaxuTe, 4YTO NpPOUN3BEAEHNE KOHEYHOMO Yncaa BECKOHEYHO MasbIx pyHKLNT
ABNSAETCS DECKOHEYHO Mason hyHKLMEN.

W

VnpaxHeHne

[okaxuTe, 4To Npou3seseHne 6ECKOHEYHO Manoli PYHKLMM HA OFPaHUYEHHYO
ABNSAETCS DECKOHEYHO Masoin hyHKUMEN.

v
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[anee bynem cuntathb, uTo pyHkUMM f, g ONpeAeneHbl Ha HEKOTOPOI NPOKONOTO
OKPECTHOCTM U( ), rae a € R nubo a sensetca ogHum u3 cumeonos xp — 0,
x0+ 0 (x € R).
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[anee bynem cuntathb, uTo pyHkUMM f, g ONpeAeneHbl Ha HEKOTOPOI NPOKONOTO
OKPECTHOCTM U( ), rae a € R nubo a sensetca ogHum u3 cumeonos xp — 0,
x0+ 0 (x € R).

Onpegenexne

Myctb cywecrByer nocrosivnas C > 0 Takas, 410
Vx e U(a) — [f(x)] < Clg(x)l.

Torpa nuwyt f = O(g) npu x — a.
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Hanee bygem cunTaThb, 4TO beHKLU/IVI f, g onpefeneHbl Ha HEKOTOPOI MPOKOJIOTON
OKPECTHOCTM U( ), rae a € R nubo a sensetca ogHum u3 cumeonos xp — 0,
x0+ 0 (x € R).

Onpegenexne

Myctb cywecrByer nocrosivnas C > 0 Takas, 410
Vx e U(a) — [f(x)] < Clg(x)l.

Torpa nuwyt f = O(g) npn x — a.

Onpegenexne

®yHkuyuy f 1 g Ha3bIBAOTCA PYHKYMSAMYU OFHOMO NOPSAKA MPU X — 3, €Cn
f=0(g), g=0(f) npu x— a

Mpu atom nuwyT 7(x) < g(x) npn x — a.
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Myctb lim M =K eR, K#0. Torga f n g sBnsoTca pyHKLUUAMN OFHOMO

x—a f(x
nopsiaka npm x — a.
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g(x)

Myctb lim 00 = K eR, K#0. Torga f n g aenaotcs OyHKLMSMN OLHOIO
x—a f(x
nopsiaka npm x — a.
i X
[okazatensctio. lim M = |K| > 0. CnepoBaTensHo, npu HekoTOpOoM & > 0
x=a |f(x)]

y 1 lg(x)| _3
— K| < < = |K|.
Vx € Us(a) 2| | el 2| |
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Myctb lim M =K eR, K#0. Torga f n g sBnsoTca pyHKLUUAMN OFHOMO

x—a f(x
nopsiaka npm x — a.

X
[okazatensctio. lim M = |K| > 0. CnepoBaTensHo, npu HekoTOpOoM & > 0

s |F()|

. 1 ()| _ 3
— K| < < = |K|.
Vx € Us(a) 2| | el 2| |

OTciopa

¥x e Us(a) = 8001 < 3IKIIFL 1A < el

TO ecTb f U g — (PyHKUMMN OJHOrO NOpsifKa.
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Myctb lim M =K eR, K#0. Torga f n g sBnsoTca pyHKLUUAMN OFHOMO

x—a f(x
nopsiaka npm x — a.

X
[okazatensctio. lim M = |K| > 0. CnepoBaTensHo, npu HekoTOpOoM & > 0

s |F()|

. 1 ()| _ 3
— K| < < = |K|.
Vx € Us(a) 2| | el 2| |

OTciopa

¥x e Us(a) = 8001 < 3IKIIFL 1A < el

TO ecTb f U g — (PyHKUMMN OJHOrO NOpsifKa.

Onpegenexne

®yHkunn f 1 g HA3bIBAKOTCS IKBUBASEHTHBIMU NIPU X — a, €CAN
f(x) = AM(x)g(x), x € U(a), npuyem lim,_,, \(x) = 1 (3anuceisaetcs f ~ g npn
X — a).
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OTHoOLEeHNE 3KBUBANIEHTHOCTN 0bNafaeT CBOWCTBAMN:
Q@ f~gnpux—ag~fnpnx— a(cummerpus);
Q f~g, g~hnpnx— af ~ hnpn x — a (TPaH3UTUBHOCTb).
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OTHoOLEeHNE 3KBUBANIEHTHOCTN 0bNafaeT CBOWCTBAMN:
Q@ f~gnpux—ag~fnpnx— a(cummerpus);
Q f~g, g~hnpnx— af ~ hnpn x — a (TPaH3UTUBHOCTb).

VnpaxkHeHune

[oka>knute 3T CBOMCTBA.
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OTHoOLEeHNE 3KBUBANIEHTHOCTN 0bNafaeT CBOWCTBAMN:

Q@ f~gnpux—ag~fnpnx— a(cummerpus);

Q f~g, g~hnpnx— af ~ hnpn x — a (TPaH3UTUBHOCTb).

VnpaxkHeHune

[oka>knute 3T CBOMCTBA.

VnpaxxHeHune

Myctb lim @ =1. Torga f ~ g npu x — a.
x—a f(x)
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OTHoOLEeHNE 3KBUBANIEHTHOCTN 0bNafaeT CBOWCTBAMN:
Q@ f~gnpux—ag~fnpnx— a(cummerpus);
Q f~g, g~hnpnx— af ~ hnpn x — a (TPaH3UTUBHOCTb).

VnpaxkHeHune

[oka>knute 3T CBOMCTBA.

Myctb lim @ =1. Torga f ~ g npu x — a.

x—a f(x)

Onpegenexne

®yHKYMsE g HA3BIBAETCS BECKOHEYHO MAJION M0 CPaBHEHUIO ¢ (pyHKumed f npu
x — a (3anuceiBaetcs g = o(f) npn x — a), ecnn g(x) = e(x)f(x), x € U(a),
npuyem lim g(x) = 0.

X—ra

-
x
\

o’
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OTHoOLEeHNE 3KBUBANIEHTHOCTN 0bNafaeT CBOWCTBAMN:

Q@ f~gnpux—ag~fnpnx— a(cummerpus);

Q f~g, g~hnpnx— af ~ hnpn x — a (TPaH3UTUBHOCTb).

VnpaxkHeHune

[oka>knute 3T CBOMCTBA.

Myctb lim @ =1. Torga f ~ g npu x — a.

x—a f(x)

-
x
\

Onpegenexne

@DyHKUNS g Ha3bIBAETCS BECKOHEHYHO MaJoii MO CPABHEHUIO C yHKymein f npn
x — a (3anucbiBaetca g = o(f) npn x — a), ecim g(x) = e(x)f(x), x € U(a),
npuyem lim g(x) = 0.

X—a
Ecnn npu 31om dyHkunm f, g SBASIOTCS BECKOHEYHO MasibIMU NpU X —> 3, TO
rOBOPSIT, YTO (PYHKUUA g ABNSAETCS BECKOHEYHO Masoii 60s1ee BbICOKOro nopsiaxa,
yem pyHKuMA f.

o’
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3anuncek ax) = o(1) npum x — a 03HAYAET COrNACHO OMPeAeneHunto, 4To a(x) —
beckoHeuHO Manas pyHKuUMs Npm X — a.
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3anuncek ax) = o(1) npum x — a 03HAYAET COrNACHO OMPeAeneHunto, 4To a(x) —
beckoHeuHO Manas pyHKuUMs Npm X — a.

Teopema

| \

f'
Mycts f ~ f, g ~ g1 npn x — a. Ecnn cywecreyer lim 1(x) , TO CYLLIECTBYET 1
X—a gl(X)
f f
() _ . Al

lim =
x—a g(x) x—a g (x)
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3anuncek ax) = o(1) npum x — a 03HAYAET COrNACHO OMPeAeneHunto, 4To a(x) —
beckoHeuHO Manas pyHKuUMs Npm X — a.

| \

Teopema

f'
Mycte f ~ f1, g ~ g1 npn x — a. Ecan cywecrsyer lim 1(x)
f f X—a gl(X)
(), AR

lim —=< =
x—a g(x) x—a gl(x)

, TO CYLLECTBYeT 1

[okazaTtenbcTBo. 3amMeTuM, 4TO

f_ M

g g

N 410 A\
jim 2109
x—ra Aa(x)
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