MaremarnyecKnii aHaJIN3
Moayib 2
[Ipesensl 1 HEIPEPBIBHOCTL (DYHKITUI
OJIHOU TIepeMeHHONn

Jlektimga 2.5
(st TYUMIL, 2026)

AHHOTaIMA

CaoiicTBa (yHKIWMIA, HEIPEPBIBHBIX B Touke (mpomoJikenue). Hempe-
PBIBHOCTD (DYHKIIUM Ha IMPOMeKYyTKe. Hak/ToHHbIE N BepTUKAIbHBIE aCUMII-
TOTHI rpaduKa PyHKITIH.

1 CsoiicTBa (byHKIUI, HEITPEePHIBHBIX
B TOYKE

Teopema (A0KaAHAA 02PAHUNEHHOCTL HENPEPLEHOT dyHKkyuu)™
Ecmu f(z) € C(a), To cymecTByer takas OKPeCTHOCTb TOYKHU @, B
KoTopoit dbyukius f(x) orpanndena.

Jloxazamenvcmeo
f(z) € C(a)
4
Ve >03dd(e) >0Ver € R, |z —al <0: |f(x)— f(a)] <e.
[Iycts € = 1. Torga 397 = 6(1), Takoe aTo
Ve € R, |z —al < d1: |f(z) — fla)] <1
VLITH
Ve € Ula,0): |f(z) — fla)] < 1.
OTKy/1a moydaeM, 9To
Ve € U(a,d1): fla)—1< f(z) < f(a) + 1.

DT0 03HAYAET, UTO CYIECTBYET OKPECTHOCTH TOYKU 4, B KOTOPOW

dbyuxius f(x) orpanndena. l
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Teopema (A0kaALHOE 3HAKONOCTMOARCMBO HENPEPbIGHOT dynKyuu)™
Ecim f(z) € C(a) n f(a) # 0, T0O B HEKOTOPOii OKPECTHOCTH TOUKN
a dynkius f(x) coxpaHsier CBOii 3HAK.

Jlokasamenbcmeo

Pacemorpum cayuaait f(a) > 0.

f(z) € Cla)
Y
Ve >03d(e) >0Ver € R, |z —al <0 |f(x)— f(a)] <e.
[Iycts € = f(a). Torga 361 = d(f(a)), Takoe aTo
Vo € R, |z —a| < o1t |f(z) — f(a)| < f(a)
VLITH
Vo € Ua,01): |f(x) = f(a)] < f(a).
OTKya moydaeM, 9To
Ve € U(a,d1): 0 < f(x) < 2f(a).

DTO O3HAYAET, YTO CYI[ECTBYET OKPECTHOCTH TOYKU 4, B KOTOPOi
f(xz) > 0, re. dyuxius f(x) coxpansier cBoil 3HaK. AHAJOIUIHO JIO-
kasbiBaercs st f(a) < 0. W

2 HenpepbiBHOCTh DYHKIIUI Ha
IIPOMEXKYTKE

Onpedeserue
DyHKIWMsT, olpe/ie/ieHHast Ha nHTepBasie (a, b) u HerpepbiBHASI B KarK-
JIOi ero TOUKe, Ha3bIBAETCs HENPEPBLIBHOI Ha 3TOM HWHTEpBAJIE.
O6osuauenue: f(x) € C(a,b).

Onpedenerue

DyHKIWA, OlpejiesieHHas Ha 0OTpe3Ke [a, b], Ha3biBaeTcsl HempepPbIB-
HOIi HA ITOM OTpe3Ke, ecjii OHA HelpepblBHA Ha uHTepBase (a,b),
HEIPEPbIBHA CIIPpaBa B TOUKE @ U HElIpepbIBHA CJIeBa B TOUKE b.

O6ozunauenue: f(x) € Cla,b|.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Teopema (meopema Betiepumpacca)

Besikasi HenmpepbIBHasi Ha, OTpe3Ke (DYHKINs OrpaHuvIeHa Ha 9TOM OT-
pe3ke u JIOCTUraeT Ha HeM CBOUX TOYHON BepXHE W TOYHOU HUZKHEN
rpaHeri.

MaremaTnueckasi GpOpMYINPOBKA TEOPEMBI:

f(x) € Cla,b] = ', 2" € [a, b]: S[ug])f(ﬂf) = f(a), [;115 flz) = f2")

nvr € la,b] : f(z") < fz) < f().

Teopema (meopema Boavyaro-Kowu o npomestcymounom snavenuu nenpe-
PUEHOU PyHKyUL)

Ecmm f(z) € Cla, b], o ays moboro wncaa C', 3aKTIOTEHHOTO MEXK/Ty
f(a) u f(b), cymecrByer Takast Touka ¢ € |a, b], aro f(c) = C.

Teopema (o nenpepvishocmu 0bpammot GyHryu)

[Iycrs dyuxims f(z) ompejesena, crporo Bospactaer (yObiBaeT) u
HelpepblBHa Ha oTpeske [a, b], Torya obparHas dyuxmus f1(y) onpe-
Je/ieHa, OJIHO3HATHA, CTPOro BospacTaer (yObIBAeT) ¥ HelpepbiBHA Ha
oTpeske ¢ Kouamn B Toukax f(a) u f(b).

3 AcumnTorbl rpadpuka pyHKIIIN

Onpedeserue

[Iycrs dyukmnust f(x) omnpenesnena s Becex © > a (wm z < a).
Ecmu cymecrBytor takue uucaa k u b, aro dyuxius f(x) — (kx + b)
SBJISIETCsT OECKOHEYHO MaJIoif ipu & — 400 (Wi x — —o0), To npsimas
y = kx + b Ha3bIBaeTCs HAKJIOHHOM acMMITOTOM rpaduka (hyHKINNI
f(x) mpu x — 400 (wim x — —00).

['paduueckn acuMIITOTa SIBJISETCS IIPSIMOI, PACCTOSHIE 10 KOTOPOI
oT rpaduKka PYHKINH CTPEMUTCA K HYJIIO.

© Cemakun A.H., 2026 3



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

YA fx) VA

b =k th ™

JleBas HaKIOHHAL [IpaBag HaxkonHasA
ACUMIITOTA ACUMIITOTA

Koaddurnmen sl HAKJIOHHBIX aCUMIITOT HAXOJATC 0 (POPMYJIAM:

= i S 0= i (7(0) k),

Ecmm xorst 661 oqun n3 koaddunnenTos k 1 b paBeH 6€CKOHEYHOCTH
WJIM HE CYIIEeCTBYeT, TO (DYHKIIMs HEe UMeeT COOTBETCTBYIOIIEH HAKIOHHOM

ACHUMIITOTHBI.

Onpedeserue
[Iycrs dbyukims f(x) onpejeneHa B HEKOTOPOI IPOKOJIOTOH OKpeCT-

HOCTH TOYKH @, U IIYCTb BBIMOJHSAETCS XOTsI ObI OJIHO U3 YCJIOBHIA
lim f(z) = o0, lim f(x) = co.
z—a+0

z—a—0
Torma npsiMas © = a Ha3bIBAeTCs BEPTUKAJBHOW ACHUMIITOTON
rpaduka dysxipm f(x).
7 S
wfi ]
Ea/\bf X

Ha pucynke x = a u x = b — BepTUKaJbHbIE aCUMIITOTHI.
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