AEKIINA 2 Oyukiua oanoi nepemenHoM. IIpeaea dyakinu B

TOYKE U HEIIPEPHIBHOCTH PyHKIMH. 104Ky pa3priBa.

1.

MNJ1AH

PyHKUmMA. CnocoObbl 3agaHusa. OCHOBHbIE 3nleMeHTapHble PYHKUUN.
CnoxHasa dpyHKUunn

MNMpeaen dpyHKUMM B TOUYKE U HA OE@CKOHEYHOCTH
lNMpaBbin U NeBbiN Npeaensl (PyHKLUN

HenpepbIBHOCTb (PYHKLMM B TOYKE U HA MHOXeCTBe.
Knaccudumkauumsa Toyek paspbiBa



Ilonarue pynkun

ECTH KAKTOMY & H MHOKECTBA {X{ CTABHTCA B COOTBETCTBHE 110 H3BECTHOMY 3AKOHY
HEKOTODOE WACIO 7, T0 TOBOPAT, T0 Ha MHOReCTRe (X} 3a1a8a dysuna 1= (1)

¥ — He3ABHCHMAR TIEMERHA, P2y eRn) (YHKIHH; ¥ - 3A6UCILAT 1EPENEHHAS.

MHoieCTBO {X] - Aroecgn 1pedeTeHis GYHKIHE, MHOKECTRO [y | - JiHodcechieo oé
SHYEH N,

PaccMOTpHM MPHMEPH (VHKIHIL

L y=1". ma dyexms %1 ma seelt wmcosolt ook X, Te (-2 <x<m)

MeokecT8o € 3HaeHzit {y | - TOTympAMat 0 < y < .



(+1 ectt x>0

2. y=signx=<0 ectu x=0

L-l ectt x <0

§ign TMPOHCXOIHT OT TATHHCKOIO CII0BA Siglllllll- 3HAK.

JTa QYHKIMA 3a71aHA HA OeCKOHETHOH MPAMOH — =0 < X < +°0, @ MHOKECTBO & JHATeHHIT

{v}={-L01}.
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Puc 1. I'paduk QyHrumn v = signy




3. y= [\] I7e [x] 0603HaTaeT eIy HacTh BEMECTBEHHOIO MHCTA: (V' PABHO AHTEBE 1)

(0T (hpaHITy3CKOro CTIOBA entier eBlH).
310 (VHKIHA 337aHa 114 TOOOTO X, NPHHHMAST 3HAYEHHA LETRIX MOTOKHTETBHBIX H

OTpHIATETsHBX THeel, [TocTpory rpadHk 3T0f (yHKIHH.

.
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4. Mozyne JefcTBHTEIBHOTO THCTA X
X, eCm x =0,

y=ia=
— X, ecH x < 0.

Fa

b

Prc. 3. T'paduk MoIyn4 JefCTBHTETBHOTO THCIA




CocoOsnI 3apAaHUA

1. Axanummeckull chocoo 3aTaHHT
Gynxmg v = f (\ ) 340AHa AHATHTHYECKHM VPABHEHHEM CBAH MEAIY [ePeMeHHEIMH X

HY.

Takoil BH YpaBHEHHS HA3BIBASTCA ABHEIM YDABHEHHEM.

OyHKITHA MOAET OITh 3271AHA AHATHTHYECKHM HesBHBDM ypasHenmeM Flx,v)=0.

Hampmep,

1. ¥= S X - ABHOE AHATHTHIECKOe YPdBHCHHE.

2 ) )
2. X" +1" =0 - HedBHOE AHATHTHECKOS VPaBHEHHE.




2. Taoauunsuill chocoo 3a1aHHd

JIoBOTBHO pacOpocTpaHEHHBIH cmoco0 3a7aHHd  (QYHKIIHH, YCTaHaBIHBAMOITHH

3ABHCHMOCTE MKy NMepeMeHHOH ¥ H V. Ha npakTHEe 9acTo HeH3BECTHA aHATHTHYECKAd CBA3b
MeXKIY X H y. EciH HeoOXOOHMO HAHTH 3HAYeHHe Yy Ul X . He BXOJAIEro B TaOIHIY. TO

HCITOIB3YETCd MeTOT HHTSPITOTATIHH. 3AKTHOYAIOITHECA B 3aMeHe (b}’m{HI-IH MEATY g

TaOIHTHBIMH 3HAYEHHAMH KaKOH-THOO NMPOCTOH. JeTKO BBIMHCOIAeMOH (VHKIHEH. HampHMED.

THHeHHOH HTH KBaJIpaTHOH.

3. I'paghiiecxuil cnocoo 3adaHHA
B npakTHEe (QH3IHYeCKHX H3MepeHHH HCHOTB3yeTca rpadHuUecKHH cmocod 3aIaHHA.
CpA3p MeKIy MepeMeHHBIMH X H V 3aJaeTcd mocpeacTBoM rpaduka. HampuMmep, kpHBad. cHATAA

Ha ocIHTorpade.




‘ OcHOBHBIE 3AeMEHTApHBIE (PyHKIINHT

OCHOBHBIMH 37TeMeHTapHBIMH (DYHKIIHAMH Ha3bIBAIOT CIIeIYIOMIHE (PYyHKIIHH:

1. y=x"— cTreneHHas QpyHKIHA

)

. V=a" — nokazatenpHasa QyHKIHA
3. yv=log,x — norapudpMHuIecKad GyHKIHA

L V=Ssignx )

h _‘;

. y=cosx

y=tgx - TPHIOHOMETpPHYECKHEe (PYHKIIHH

y=ctgx
y

y=arcsinx

X NS

=

9. yv=arccosx — o0paTHBIe TPHIOHOMETPHYECKHE (DYHKIIHH

10. v=arctgx

11. v=arcctgx
Bce 53tH QyHKUHH DOZpOoOHO H3YUEeHBI H HCCIEIOBAaHBI B IMKOIBHOM Kypce
371eMeHTapHOH MaTeMaTHKH.

BeckoHeyHOe MHOXKECTBO (I)YIH&].IHﬁ IIOIYHI€HO H3 3JIEMCSHTAPHBIX IIPH ITOMOIITH YETBIPEX

JeHCTBHH MaTeMaTHKH. a TaKKe IIPH IIOMOIIIH IIPHHITHIIA CVAIEPRO3UL{UIU.




CaoxxHaa pyHKIIHIA
[IpH MOMOIIH IPHHITHIIA CYTEPIO3HIHH MOTYIAKT CI0HMCHbIE (YHKIIHH.

EcTH Ha MHOKecTBe {X} 3amaHa QyHkuma v = f(Y). a Touka X Takke ABIAETCA

KHHeﬁ =Mt ) 3a,llaHHOi'i Ha MHOXeCTBe ;. TO Ha MHOXKeCTBe if 1 3adaHa CTIOMCHAA
by ol it} )

dymxmms y = folr])].
B 3TOM COCTOHT NpPHHUHI CyNeprno3HuHH. CyneprnosHIHH MOKeT OBITh CKOTb YIOJHO
MHOTO.

PaccMOTpHM pHMEPBI:

1’ 41
l. y=— l-pannonanbuax yHKIHA:
.\'- —

. j 2
2. y=arcsinyl—x" - CTOKHAA QYHKIHA:

3. v=e""% - croxHAA (YHKIHA:

4. y=Inininx — c1oxHag QyHKIHA




2. ITpeaea pyHKIIUU B TOUKE U HA 0€CKOHEUYHOCTHU

PaccmoTpuM dyHKIHIO Vv = f(x). 3azaHHyI0 Ha {\} H TOYKy «, OBITH MOJKET. H He

NPHHAIeKAIOYI0 MHOKECTBY {\} HO 00IaJaroIIyr0 TeM CBOHCTBOM. 4YT0 modag & —
i .

OKPEeCTHOCTh TOYKH ¢ IPHHALISKHT MHOXKECTBY (X 5 HanpaMmep. Touka @ MOXkeT OBITH

rpaHHIEH HHTepBala. Ha KOTOPOM 3aJaHa (pyHKIIHA.

Uncto b HasplBaeTca mpedenoM (GyHKIHH v = f(x) B Touke x=a. ecan mid mroboii

cxoaAmeHcsa K @ MOCIeI0BaTeIbHOCTH XX APIryMEHTOB Y, 3JI€MCHTEI Xn KOTOpOfI

neee

OTIHYHBI OT ¢, COOTBETICTBYIOIIAsA NMOCIeIOBAaTeIbHOCTE €€ 3HadeHHH f(x, ). f(x, ... fx, ).

CXOOHTCA K b. HpHI-UITO 3alTHCBIBATh:

lim f(x)=5 (1)

xX—a

CymecIByeT BTOpOe ONpedeleHHe mpexena GyHKIHH. UHcao b Ha3pBaeTCA MpeIenoM
dysrmEE v = f(x) B Touke x =a. ecan m1a moGoro &£ >0, CKOJB YIOJHO MAloro. HAlIeTcs

OTBCYarIIee €My o >(), maxoe, UTO I BCeX 3HAYeHHH dpryMeHTa X, YVIOBICTBODAIOITHX

YCIIOBHED

x —a| < §. CTIPaBeTHBO HEPABEHCTBO |f(x)-b| <&




Javeyanue 1. B NIEPBOM OMPEICTICHHH 0c00SHHO BAKHO. ITO HTEMEHTH] {Xn} OTTTHYHBL OT @, a

BO BTODOM OMpeleleHHH (Y —a| <0, § >0 o3mauaeT. 710 v= f(r) He ompeneleHa B Towke

X=d. HO IIPH 3TOM MOAKET HMETh IIPEACTBHOC 3HAYMCHHE B TOUKE X=(1. PaCCMOTPHM IIPHMED.

j
T o | f A
[Iyers flx)= — Touka x=1 He BXoTHT B 00macTs ompemeneuna v = f(x). Herpymmo
1 —
BHIeTh. 710 f(x)=x+1, 1 %1,
Koneuoro 3nauenns v = f(v) B Touke x=1 He HMeeT, Ho 111 & >0, CKOTB YTOTHO

Manoro. 114 BceX 3HAUeHHH arg X, TNONdJar0IiHX B 0 - ORPECTHOCT: TOYRH ¥=l.

COOTBETCTBYIOITHE 3HAUSHHA f{X) TIOMATAIOT B € — OKPECTHOCTh TOUKH ¥=2. (TeJ0BaTelIbHO.

,

.ox -1
lim
e - |

=




Javeuarue 2. MoxHO mepedpasHPOBATE BTOPOE OMPETENeHHe CITYROMHM 00Da30M:;
Uncno b HaseiBaerca mpenenoM GyHkmmH V= f (x) B Toue ¢ ectn 1 moGoro Harepel
3A1AHHOTO € () CKOTh YTOIHO MATOTO. MOKHO VEA3aTh TAKYK O - OKDECTHOCTB TOYKH (1, ITO
qe10 b mpHOTHAaeT 3Haterne v = f(x) ¢ ToTHOCTIO 10 £

Jaeyare 3. f{x) MOKET HMETh TOTBKO OTHH TPETeN. PaRHIi ).




IIpaBbIit 1 AeBBII IIPeA€ABI PYHKIINHT

Beezem CICIYIOITHE BAXKHBIC IOHATHA.

Yncro b HaseIBaeTeA npagwiy (Teevin) mpenetoM v = f(x) B Touke x=g, ecmu 11a £ >0,

CROJIb YTOOIHO Maloro, HaHIeTCd OTBevaKOIee eMY 0 >0, 410 1714 BCeX 3HaueHHH arg X,

VI0BISTBOPARIIHX VCIOBHIO 0< X <a+ 0 (a-0 < X <a) COpaBeLTHBO j flx)-8<§.
g 0603HaTeHHT IPABOTO Mpedea IPHHATO
m f(x)=b (2)
a0
JIEBOTO Ipeagia
hm f(x)=b. (3)
x—a—{l '

Tna GyHKIHH v =signy B Touke =0 (yHKmEa v = f(Y) HMeeT MeBHI H mpaBhle

NpeJems: xﬂ_i}% f(x)=-1:  lim f(x)=1.

x—30+0°




Javeyarue 4. ECTH B ToUKe 1=q QYHKUHA v = f(X) HMeeT IpaBBIi H 1eBble IPeIelsl. H
OHH PABHEL TO v = f(x) HMeeT KoHeTHOE MpereTbHOE 3HATCHHE B TOUKE Y =d.

Unco b HasbBaeTCA mpetenoM dyHKIHE v = f(x) Ha GeckoHewHOCTH ¥ — 0, ecTH 114
moloil  GeckoHewHO OOTBIMOH TOCTSIOBATSTRHOCTH €8 ai?  {X,i. COOTBETCTBYKINAA
T0CTe10BaTeTBHOCTE &€ 3HAUSHHH {f (x, )} CXOTHTCA K b.

[Ipu 310M mpHHATO 0003HAYATE:

lim f(x)=b ¢

x—=m

[TpuBeTeM IpHMEpHI:

1-liml=0 TeHCTBHTETBHO HA DHCYHKE — BHIHO, 9T0 Q14 BeeX X > @0
XHE ¥

COOTBeTCTBYIOMHe 3HaueHHA f(x)—0. IIpp v—-= v=f(r) Takke HMeeT mpezer

liml=0.

o e §




HenpeprpiBHOCTE pyHKIIMU B TOUYKe 1 HAa MHO>KecTBe Kaaccudmukamua
TOUYEK pa3pbIBa

ynxums 1 = f() HasBIBaeTCA HempepvigHol 6 Movke Y=0, CTH

lim (x)= fla) (5)

X3
Bce T0YH, B KOTODBIX (DVHKIHA He 007Ma1A2T CBOHCTBOM HETIPEEIEHOCTH, HAZEIBAKTC

MOYKAMU Pa3PbIBA.
Ecn dymkmm o= f(x) ofTataeT cBOMCTBOM HeOMpeTeTeHHOCTH B KAAIOH TOWKe
HeKOTOPOTO MHOKRCTEA {\} TO TOBOPAT. T OHA HENDEDbIBH KA MHOKCECTIER.

PaccyoTpHM BaKHEIR THIIBI TOYEK Pa3pEIBa.




1. ToukH pa3peIBa IIePBOIO POIA.
1.1. ToukH ycTpaHHMOTO pa3peiBa 1 pooa.
Touka X =ga Ha3pIBaeTICA TOUKOH yempaxivoco paspviea I poda, ecaH (QyHKITHA

¥ = f(X) copaBa H cjIe€Ba OT TOUKH X = ¢ HMeeT KOHEYHBbIS H pPaBHBIC IIpeleIbHBIC 3HAYeHHA
T.e. lim f(x)= lim f(x)=25.
x—a—0 x—a+0
PacemoTrpuMm npuMep. IIyeTe v = f(x) 3amana rpadmaeckn (cMm. puc. 4). npH s>toMm  F(a)

He OIIPEeOciIICHO. T.€. X = ¢ ABIACTCA TOHUKOH paspeiBa.

ol " =)
b :‘/“;‘"/"
=il D .
B 4

Puc. 4. FlamrocTpallHA K IPHMEPY.

T.K. liln0 Jfilx)= 111110 f(x)=5b.. TO TOUKa X =@a SABIASTCI TOYUYKOH YCTPAHHMOIO
x—>a— x—ra+

pa3ppIBa. T.K. QPYVHKIIHIO MOKHO 3aJaTh CIEIYEOIIHM OO0pa30oM:

flx) mpu x=a

b npu X=a

BBoma npendelbHOS 3HaUeHHE B 00IacTh oNnpeleIeHHs (QYyHKIIHH. YCTPaHHM pa3phbIB.




1.2. Toukn HeycTpaHHMOTrO pa3peiBa I poaa.

Touka x = g ABMAETICA TOYUKOH HeVCeHmIpaHiiiioco paspsiea I poda. eclIH cripaBa H ClIeBa OT

TOYMEKH X — d CVIOSCTBYHOT KOHSYHEIC INPSOSTIBPHEIC 3HA™CHHA (I)yHKI.IHLH- HO OHH H< paBHEBI. T.<.

lim fi(x)=58, lim fix)=56,,5 b,.
x—a-0 x—a+0 127 =
PaccvorpaM npaMep. Ilycte ¥ = f(x) 3adaHa rpadHYIecKH H B TOYUKe X = g He HMeeT

KOHedYHOro 3HadeHHs f(a). Ha pHcyHKe 5 BHaHo. uto lim f(x)= b, bm fi(x)=58, a b +5,.
x—a—0 ' x—3a+0 ) & B

B Touke x =¢ (VHKIHA JelaeT «CKadokK». JodUKa N =g HABIdeTcd TOUKOH HeyCTPpaHHMOIO

paz3psiBa 1 poxa.

3? .
b, . |-—————— y=1(x)
b, ===
//2\
0 N, g

Puc. 5. FInmrocTpanHa K IPHMEPY.




2. Touxrn paszpeiBa II poga.

Touka x = ¢ ABMAETCA Moyxoil pazpviea I poda, ecIH B 3TOH ToUKe (VHKUHA He HMeeT,
Mo KpaiiHeH Mepe. 0JHOTO H3 OJHOCTOPOHHHX TIpelelbHBIX 3HAUeHHH HIH XOTd OBl OJHO H3
OIHOCTOPOHHHX MIPeIeTBHBIX 3HAUCHHH GeCKOHEUHO.

VIIpomeHHO FOBOPA. UTO BCe TOUKH pa3phIBa. KOTOPEIE He ABIIHTCA TOUKAMH pa3pblBa I
poJa. ABTIAIOTCA TOUKaMH paspelea Il poa.

PaceMoTpHM TIpHMEPEI (GYHKITHE, TIpeIcTaBTeHHBIX TpadHtaeckH (pHe. 6. pHC. 7):

an Yu

b
|l : 2 i M
; ? — a7
Pue. 6. Puc. 7.

Touka v=¢ Ha pHCYHKaX — mouxa pazpuiea 11 poda.




