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= UTO Takoe PyHKLMS

= UICTOPUS CO3AaHNSA Ha3BaHMNSA PYHKLNK

= AHANIUTMYECKMN CrOCOb 3aaaHna DYHKLNK
= TabNMYHBbIN cnocob 3aaaHnsa PyHKLMK

= CNOCOo6 onmncaHmnsa MyHKLUNKU

= rpadunyecknm cnocob 3aaaHns GyHKLNK
= 061aCTb onpeaeneHns PyHKLUnm

« 061aCTb 3Ha4YeHUs PYHKLUMK

= YETHOCTb HEYETHOCTb (PYHKLINK

= BO3pacTaHue 1 ybbiBaHne MyHKLUMK

= TOYKM MMHUMYMa N MakCcMMyMa yHKLIUK



UTO Takoe PyHKLUMSA

[1Be nepemMeHHble BENMNYNHBI X N Y CBSA3aHbI (PYHKLIMOHAbHOM
3aBUCUMOCTbBIO, €C/TN KaXXA0MY 3Ha4YeHUI0, KOTOPOEe MOXET NpUHUMaTb
nepemMeHHas X, COOTBETCTBYET OAHO W TOMIbKO OAHO 3HAaYE€HME NepeMeHHON Y.

[MepemMeHHas X Ha3blIBAETCSA HE3ABMCMMOW NEPEMEHHOM UNN aPrYMEHTOM
dYHKUMK, @ NnepeMeHHas Y — 3aBMCMMOWN NEPEMEHHOU NN PYHKLMEN.

3anucbIBalOT COOTHOLWLEHME Mexay X 1 Y B obLueM Buae Tak:

y=f(x) nam y=y(x)



VicTopua co3gaHnsa Ha3BaHUA
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dOYHKL NI

TepMUH ébYHKLI,VIﬂ BnepBble nosBuaca B 1692
rogy y JlenbHuua n ynotpebnsnca B y3KOM CMbIC/ie
(pa3nnyHble OTPE3KN, CBA3AHHbIE C KPUBOU —
HanpuMmep, a6CL|,MCCbI eé To4ykmn). CoBpeMeHHoe
NOHATME PYHKLMMN, KaK Bblpa>eHUs1 3aBUCMMOCTU
OAHWX NEPEMEHHbIX BEIMYMH OT APYruxX
ccbopMMpOBanocbL B NepBon NonoBmHe 19 Beka
6narogaps uccnefoBaHUAM TakMX KPYMHbIX
MaTeMaTuKoB, KaK Jlobauesckun, Aupuxne, dypbe.
OagHUM n3 Ba)KHENLLMX ,EI,OCTVI)KeHVIVI B 06/13aCTU
MaTeMaTU4yeCcKoro aHann3a B 19 Beke ctano
POXXJEHNE TEOPUN aHANMUTUYECKUX (DYHKLMM
(Ortocte Kowu) 1 pyHKUUKU KOMIMIEKCHOrO
nepeMeHHoro.



AHanunTnyeckni cnocoodb 3agaHus
OYHKLUNU

dOyHKUMS 3agaeTcs hopMysion, NO3BOMAIOLLEN NOAYYNTb 3HAUYEHNE
3aBMcMMon nepemeHHou (Y),noacTaBMB KOHKPETHOE YMC/IOBOE 3HAYeHme
aprymeHTa (X).

Ecnn npou3BosibHOE ABY3HA4YHOE Ynciio 0603HaunTb BykBom X, a
COOTBETCTBYOLMM €My KBaapaT Ymcia — 6ykBou Y, TO 3TY PYHKLMIO MOXHO
3aaaTb opmynon Y=X2, rae X — ABY3HA4YHOE YNCIIO.

3Ha4yeHns nepeMeHHon Y 3aBUCAT OT 3HAYEHNS NEPEMEHHOMN X, B TO
BpeEMA KaK 3HayeHunsa X aBnaiTCca He3aBUCUMbIMU. [103TOMY NepeMeHHylo X
Ha3bIBalOT HE3ABMCMMOWN NEpPEMEHHOM, a Y — 3aBUCUMON NEPEMEHHOMN.
He3aBUCUMYO0 NeEpeEMEHHYIO Ha3blBaloT TaKXKe apryMeHTOM, a 3aBUCUMYIO —
dyHKLUMEN.



TabnuyHbI crnocob 3agaHus
OYHKLNU

[1pn 3TOM cnocobe 3aaaHns PYHKLUMKN 3anonHgaeTcs Tabnuua, B
BEPXHEN CTPOKE KOTOPOW 3HAYEHUS HE3AaBUCMMOU nepemMeHHon (X), B
HUXXHEN — COOTBETCTBYIOLLME 3Ha4YeHuUs 3aBucuMon nepemeHHon (Y).

Tabnuupbl 3HaYEHUI Yallle COCTABAAIOT A1 NOCTPOEHUS rpadrKoB
dYHKUNIN, 3aaaHHbIX popMynamMun. Mpu 3TOM AN HECKONbKUX,
NPOW3BOJIbHO BbIOpPaHHbIX, 3HAYEHNUN HE3ABMCUMMOWN NEPEMEHHOM
BbIYUC/IAIOT COOTBETCTBYHOLLME 3HAYEHMS 3aBUCUMMON NEPEMEHHOMN.
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Cnocob 3agaHna yHKLNK
OonncaHmem

(DYHKLI,VI}O MO>XHO 3a4adTb ONMcaHneM C NoMoLlbro eCTECTBEHHOIO A3blKa.

Hanpumep: «Ka)xgomy oTpuuaTenibHOMY YUC/Yy COOTBETCTBYET -1,HYni0 —
ymucno 0, a KaXxaoMy MNOSIOXKUTENbHOMY —YUCIO 1.

O6bI4HO 3Ty PYHKUMIO 0603HaYaloT Tak: Y=sign X (unTatoT: «rpek paseH
cUrHym X»). JIaTMHCKOE C/I0BO Signum NepeBoauTCS KaK «3HaK» U

YKa3blBaeT 3HaK yucna. 3Ty QYHKUMIO MOXHO 3a4aTh TakK:
- -1, ecnin X<0
Y=< 0, ecn X=0
1, ecn X>0




[ padonyecknn cnocob 3agaHus
OYHKLNU

pPaduK PYHKLUNM — 3TO MHOXECTBO TEX U TONMbKO Tex Touvek (X;Y)
KoopAuHaTbl KOTOPbIX 0bpalatoT ypaBHeHne Y=f(X) B BepHOe paBEHCTBO.

[padmK HyHKUUM NO3BONSIET HE TONBKO C €ro NOMOLLbIO HAaXOAUTb
3HaYEeHUS PYHKLUKN, HO N BUAETb MHOIME €€ CBOMCTBA: B KaKMX TOUKaX
(PYHKUMA 0bpallaeTcs B HY/1b, HA KaKMX MPOMEXYTKax OHa NPpUHMMAET
OTpULATENbHbIE NN MOMOXUTENbHbIE 3HAYEHUS, IAe OHa BO3pacTaeT um
ybbiBaeT u ap.

y




[ lpymepbil:
OyHKUMA: Y=X3
X (2 |1 (0 |-1]-2
Y (8 |1 (0 |-1]-8




ObnacTb onpeaeneHns PyHKUNU

Obnactb onpeneneHns @yHKUuM f(X) Ha3bIBAETCS MHOXECTBO
BCEX AENCTBUTENbHbIX 3HaYEHUN HE3ABUCUMOU NEPEMEHHON X
Npu KOTOPbIX YHKLUUS onpeaeneHa (UMeeT CMbICh).

O6o3Ha4veHune: D(f) (anrn. Define — onpenensits).

Hanante obnactb onpeaeneHms MyHKLnm
Y=l0Qo,s(3-2X)
[lo onpeneneHnio norapmgma nony4vyaem 3-2x>0,
cneposaTenibHo, 3>2X, T.e. Xx<1,5. 3HauuT (-00; 1,5)



OBNACTb 3HAYEHUN dYHKLINIA

O6nacTtblto 3HaYeHnn pyHKumn Y=f(x) Ha3bIiBaeTCH
MHOXXECTBO BCEX AEUCTBUTENbHbIX 3HAYEHNWN, KOTOpPbIE
NPUHUMaET 3aBMCUMas nepeMeHHas Y.

O6o03HauveHne E(f) (aHrn.exist-cywiecrsoBatb).
Hanante 0bnactb 3Ha4eHUN PyHKLUK
f(x)=-5cosX
O6nacTblo 3Ha4YEHNN PYHKLNK Y= COS X SIB/ISIETCH
npoMexyToK [-1;1], T.e. -1<cos x<1. YMHO>Xasl BCe Y/IeHbI

HEepaBEeHCTBa Ha -5 N MeHASA 3HaK HEpaBEHCTBA Ha
NPOTUBOMONOXHbIN, Nony4vaeM: -5<-5cos x<5



[Tpnmepbl obnacTn onpegeneHns u
3Ha4YeHUa PYHKUNN:

Hanaute obnactb onpeaeneHns @yHkummn Y=2x/x-3.

Ha Hynb penntb Henb3s, To X-3+#0, a X+3 (T.K. npu
X=3 BblpaxkxeHne He uMeeT cMbIC/). 3Ha4nT D(y)=(-00;3)U(3;

).
Hanante obnactb 3HavyeHun pyHkuum Y=7sinX.

O6nacTblo 3HaYeHUn Y=7sinX aBnseTcs

npoMexyTokK [-1;1], T.e. -1<sinX<1. YMHOXasi BCe 4/ieHbl
HepaBeHCTBA Ha / nony4daeM -/</sinX</.



YeTHOCTb, HEYETHOCTb
BO3pacTaHue 1 yobiBaHne pyHKL K

OyHKUMIO f Ha3bIBAlOT YETHOM (COOTBETCTBEHHO
HEeYETHON), ecnun eé rpaduk CUMMETPUYEH
OTHOCUTENIbHO OCK OpAUHAT (COOTBETCTBEHHO
Hayana KoopauHar).

OyHKUMIO f Ha3bIBAlOT BO3pacTatoLLEeN
(COOTBETCTBEHHO YbObIBalOLWEN) HA MHOXECTBE X,
€C/IM Ha 3TOM MHOXXECTBE NMpU YBENNYEHUM
apryMeHTa yBennumnaatoTcs (COOTBETCTBEHHO
YMEHbLLAKOTCS) 3HAYEHUSA PYHKLMN.



[ lpmepbl YETHOCTU, HEYETHOCTMN,
BO3paCTaHI/IFI N yobiBaHUA PYyHKLNN:

DyHKUMS BO3pacTaeT Ha npoMexyTke (-00;0)

' \ 1 ybbiBaeT Ha npomexyTke (0;+0).

Onpenenute Kakas n3 gyHKLUK
SIBNSIETCSA YETHOW
f(x)=3cos3x+5sin2x wunm  f(x)=9x3-sin X + X
f(-x)=9(-x)3-sin(-x)+(-x)=-9x3+sin Xx—X =
=-(9%x3-sin X + X) ,

T.e. f(X)=-f(x). 3HaunT PpyHKuUMSa f(X)=9x3-sin X + X ABNSETCH
HEYEeTHOM

f(-x)=3cos3(-x)+5sin2(-x)=3cos3x+5sin2x
T.€. f(X)=f(x). 3HaunT dyHKLMA f(X)=3c0s3X+5siNn2X ABNSETCS YETHON



To4ykn MMHMMYMa U MakcumMyMma
dOYHKLUMN.

[lycTb pyHKUMS 3{) f(x) onpeneneHa BO BCeX TOYKAX
nHTepsana (a;b) n Xo€(a;b).

Ecnn anga Bcex Touek X (a;b) Takmx, 4To X=X,
BbIMOIHAETCSA HEPABEHCTBO f(X)<f(Xo), TO Xo
Ha3blBaEeTCS TOYKOM MakcMMyMa pyHKuum Y=Ff(X),
3HayeHue Yo=f(Xo) Ha3blBaeTCd MaKCUMyMOM (PYHKLINU
y=F(x).

O603Ha4veHne: Y max

Ecnu e BbinonHseTcs HepaBeHCTBO f(X)>f(Xo) TO Xo
Ha3blBAETCS TOYKOM MUHUMYMa DYHKLUNK y=F(X),
3HauyeHue Y,=f(Xo) Ha3blBaeTCd MMHUMYMOM (PYHKLINK
Y=Ff(X)

O603HauveHmne: Y min



