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Ienv pabomel:

1. CoBepuieHCTBOBaTh YPOBEHb CBOEH MATEMATUYE€CKOM MOJITOTOBKH.
2. OBnazeTh HEKOTOPHIMH BOMPOCAMU MaTeMaTHYECKOTO aHaIn3a.
3adauu uccnedosanus:

1. U3yuuth ompenesieHuss W CBOWCTBA TMPEAEa, HENPEPBIBHOCTH
(YHKIIMHU.

2. BripaboTaTh HaBBIKM HAXOXKJICHUSI MIPEJICIIOB, TIOCTPOCHUS rpadr-KOB
Pa3pBIBHBIX (PYHKIIWM.

Axkmyanvnocms membl:

N3yyeHne JaHHOW TEMBI IPEIYCMATPUBAET MEXKIIPEIMETHYIO CBS3b
MaremaTuku u pusznku. [loHdaTue npenena HEMOCPEACTBEHHO CBI3aHO C

OC-HOBHBIMH TIOHSITUSAMH MaTE€MaTUYECKOTO aHaln3a — MPOU3BOIHAS,
UHTE-Tpaj u Jp.



[IpenenoM mepeMEHHOW BEIWYMHBI X HA3BIBAETCA IMOCTOSHHOE YHUCIO d,

€CJIM IS KaXKIOTr0 Hamnepen 3aJaHHOTO MPOU3BOJILHO MAjoro IMOJIOXKU-
TEJIbHOTO YUCJIA € MOXXHO YKa3aTh TAKOE 3HAYCHUE MEPEMEHHOHN X, YTO
BCE MOCJEAYIOIINE 3HAYEHUS] OYyIyT YIOBIETBOPSITH HEPABEHCTBY |X—
al<e. Ecny 4uClIo a €CTh mpeaes NMepEeMEHHON BEJIUYHHBI X, TO THUIIYT:
lim x=a.

TEPMUHAX TE€OMETPUYECKUX ONPEACICHUE IIpPEeJea MOXKET ObITh
C(HOPMYJIMPOBAHO CIICAYIONIUM O0pa3oM: MOCTOSSHHOE YHUCIO a €CTh
npe-Jen MEPEMEHHOM X, eciau IS JIoO0OM Hamepena 3aJaHHOM Kak
YIOJHO MAaJjiol OKPECTHOCTH C IEHTPOM B TOYKE a U PAIUYCOM &€
HAUJETCS TAaKO€ 3Ha4Ye-HUE X, YTO BCE€ TOYKH, COOTBETCTBYIOIIHE

MOCHEAYIOMMUM 3HAYCHUSIM 11 oM, OydyT HaXOAUTHCS B ATOU
OKPECTHOCHH—e . 0 >

0 X a <




PaCCMOTpI/IM HCCKOJIbKO ITPUMCEPOB IICPCMCHHBIX, CTPCMALINUXCA K IITPCACITY.

IIpumep 1. Jlokasatb, 4yT0 mepemMeHHas x =1+ ]I/IMeeT MPEAEI, PaBHBIN
CIVHUIIE. -

CoctaBUM  pa3HOCTb  MEXIYy IEPEMEHHOW M €€  NIPEIEJIoM:
e —1[=|(1+ ) 1|— . Jlna mro0oro €& Bce MOCIEAYIOIIHE 3HAYCHUS
nepeMeﬁ HOI/I Ha4MHas ¢ HOMEpa n, TAe n > , OyAyT YJIOBJIETBOPSTH

YCJIOBUIO |x —1|<e, yTO M TpC6OBaJIOCI> J0Ka3arh.
—( = n -
[Ipumep 2. Jloxazatp, 4to mepemeHHas w =(-1)" mpu Heorpa-HHYCHHOM
BO3PACTAHUU 1 HE UMEET Mpeea.

JIeicTBUTENBHO, TIPH BO3PACTaHUU 71, ICPEMEHHAsI W HE CTPEMHUTCS HU K
KAaKOMY YHCIY, MOIEPEMEHHO NMpHMHUMAsA 3HadeHus | m —1, T. €. He

UMEET IIpeiea.



IIpenenom (yHkMM f(Xx) IpU X—a HA3BIBACTCS YHUCIO b, eciaud s

JTI000T0 ITONMOKUTEIHFHOTO € MOXKHO YKa3aTrb TAKOC ITOJIOZKHUTCIBHOC

YUCJIO O, YTO JJISL JIFOOOTO X, YIOBJIETBOPSIOIIETO HEPABEHCTBY | X—
a|<d, BBINOJHAETCS HEPABEHCTBO|f(x)—b|<e. B 3TOM cilyyae NUIIYT:

fx)Eh.
xX—>a
Ecmu x—a u x<a, T0 ynotpeOssitoT 3anuck  f(x)Ziy,; eciu xe x—a, HO
—a—0
X>a, TO IHIIYT lihx)=b,. Hucna b, u b, Ha3BIBArOTCSI COOT-

x—=a+0
BETCTBEHHO JICBBIM M TIPABBIM IIpesieioM QyHKIH y=f(x).



y=f

b+e

a-o a a+d



Ceoucmeo . Ilpenen cyMMbl HECKOJIBKHX NMEPEMEHHBIX PABEH CyMME

MPEJICIIOB ATUX ITIEPEMEHHBIX
lim(a,+a,+...+a )=lima +lima +...+tlim a .
1'% n 1 2 n
Ceoucmeo 2. Tlpenen nmpou3BENCHUS HECKOJIBKUX MEPEMEHHBIX PaBEH

IIPOU3BEACHHUIO MPEACIOB ATUX IEPEMEHHBIX:
lim(a a,....a)=lma limar...-lima .
1 n 1 n

2 2
Ceoucmeo 3. llpenen 4aCTHOrO JBYX IEPEMEHHBIX PABEH YacT-HOMY

IpeacioB 3TuX INCPCMCHHLIX, CCJIKM IIPCACI 3HAMCHATC/II OT/IM-YCH

oT Hyns: lim = ZZ ,Zecnn lim /0.

Ceoucmeo 4. llpenen cTENEHM paBeH MNOPEAETy OCHOBAHMS, BO3-
BEJEHHOTO B CTeIeHb Ipejena nokaszarens: lim a’=(lim a)™?.




« o ) Sin x
Llepeviu 3ameuamensublii npeoei. lim =]
x—0 X
. . 1Y 1
Bmopou 3ameuyamensbhbiii npedein.: lim|1+=| =lim(I+a) =e
X—>00 X a—0

Jlaiee a1 pemns NOPUBECTH HEKOTOPbIE YaCTO BCTPEYAIOLIMECS THIIBI
PUMEPOB, PACCMOTPEHHBIX MHOM B X0J1€ paOOTHI:

L Ve 1_1 - e+ 1fa+1) e N +1) _3
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T (\/x2 + 1 —~x? —1)= lim

X—>0

2

= [lim

X—>0

x—1
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x—>1
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. . >y X X
2xsinx . 2xsinx-cosx . 2x-2sm§-cosj-cosx

lim ——— =lim = lim —
2 x>0 secx—1 ) [I—cosx x—0 2sin’ 3
2XcosXx- COSE ECOS)C COSE
=lim : =Iim4 : =4 [im cosx - cos— 4-1=4
x>0 Sin> ] sin? Y0
2 ey 2 Ne? 1 NeZg 1
u-— u=2 u-— (u-2) (u-2)
6. lim +2 = [im +lim( j lm( j ==
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DyHKIMS HAa3bIBACTCSl HEIPEPHIBHOW B TOYKE X,, €CJIM OHA ONpe/eieHa B

HEKOTOPOH OKPECTHOCTH 3TOM TOYKH MU CYIIECTBYET Hpeaena (QyHKIUU
IIPU X—X,,, PABHBIA 3HAYCHUIO CaMOW (DYHKIMHU B 3TOU TOYKE. DyHKIHS
Ha-3bIBACTCA HENPEPHIBHOM B HEKOTOPOW 00JacTH, €CIuM OHa
HeIpepbIBHA B KaXKJ10M TOYKE 3TOM oOnacTu. Touka X, IPUHAATISKAIIAst
oOnactu onpeae-ieHusl (GyHKINHU, Ha3bIBACTCSI TOYKON pa3phiBa, €CIIH B
OTOW TOYKHU HAPY-IIAETCs YCIOBUE HENPEPBIBHOCTU. ECIIN CyIIECTBYIOT
KOHEYHbIC JICBBIN U MPaBbIid NPEACIBl QYHKINUH B TOYKE X, & QyHKIUH
OmpeAeseHa B 3TOW TOYKE, HO 3TH TPHU YKCJIa HE paBHBI MEXKIYy COOOM,
TO TOYKa X, Ha3bIBaeTCs TOYKOM paspeiBa | poma. Touku paspeiBa, He
ABJIAIOIMECS TOYKaMU pa3pbl-Ba | pona, Ha3bIBAOTCS TOUKAMHU pPa3pbIiBa

II pona.



IIpumep 1. PaccMoTpuM (PyHKIIHIO

lim f(x)= lim x" =1

x—1-0

lim f(x)= [lim x=1

x—>1+0

lim f(x)= lim x=2

x—2-0

lim f(x)= lim (x—2)=0

x—>2+0

x—1-0

x—>1+0

x—2-0

x—>2+0

x°, —I1<x<lI

f(x)=1 x, I<x<2

x—2, 25<x<4

o



1
_5x-3
IIpumep 2. OnpenenuTb TOYKH pa3pbiBa QyHKIINH f(x)=5
JlanHass (QpyHKIOHST UMEET pa3phbIB 8-
B TOuke x=3. Paccmor-pum
OTHOCTOPOHHUE HPEIENBbI:

7_

6_

lim f(x)=0; [im f(x)=% al

x—3-0 x—3+0

DOyHKIMST  UMEET  KOHEUYHBIU
NMpelesl CJaeBa, MOPEAeT XKe
cIIpaBa SABIIIETCA 2]
OECKOHEUYHhIM. Touka x=3 .
Oymer Toukod paspbiBa Il -
poxaa. 3 2 - 0 1 2 3 4 5 6 7 8 9 10




