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11. GyHRHA

OnpeneneHe.3aK0H, KOTOPEIH Ka&3KOH TOUKe X H3 HOKOTOPOro MHOKecTBa X CTaBHT B COOTBETCTBHe OIpefeTeHHoe
SHCTO Y M3 MHOKeCTBA Y, HasEIBaeTCA PYHKUHMeIE.

O6osHauenne: y = f(x) wmn x ——> y, re f - 570 3aKoH.

MHosxecTBo X — 067acTs onpegenerns gpyKuan (00®): D(y) wn D(f), e mepeMeHHas X — apIyMeHT GyHKIHH;
MHo3ecTBo Y — MHOKecTBo 3HadeHHTi pyHKmH (M3®): E(y) mm E(f)

DYHKIHA MOIKeT GBITB: OfHOIE MepeMeHHOI y = f(x), JBYX MepeMeHHEIX 7 = f(x,y) 1 Goree.

1.2. CoCO6KI 33/JaHAs PYHRIHH

1) AHaTHTIYeCKHTA, T.e. ropMyTofi. Hanprmep: y = 2x — 5, f(x) = (2x — 33, f(x) = X", f(x) = sin x...

2) TabMHIHEIH.

3) Ipapmueckuii.

Onpenererie.a) [papuKom GyHKGHH y = f(x) HaSBIBAETCS MHOKECTBO TOYeK IIOCKOCTH ¢ KOOpAHHATamMH (%, f(x)),
e xI D(f), (419 pyRKGHI 0FHOI MepenerHoiT)

6) IpagpuroM PyHKIMH Z = f(X,y) HA3BIBAETCS MHOKECTBO TOUEK IPOCTPAHCTBA C KOODJHHATAMH
(%3, £(x, y)), e (x, )L D(£), (3719 pyHIumm ABYX MepeneHHsIX).

M3 IpagmKa ooVt pYRKLFH IyTeM IpeoipasoBanHs IPayHKa MOKHO ONIHTS GeCKOHeTHO MHOIO [PaPHKOB
ApyTHX GyHRLHT.

Tpocreiimite MpeoGpas0BaHs PaHKOE
-¥=FO¥a cppur rpagpura BBepx M0 0CH Y
-¥=FO~4 cppur rpagpura s 0 0CH Y
-¥=Fl4a) oaprr rpagpra Breso mo oc X

-¥=F&=9 cxpur rpagura mpaso o ocu X

PaspaboTka ypoka - Bxogaume -

&
X7gomusos @ (B

DeiicTauA coTpyaHuKkos OB/ npu
OBHAPY)KEHIM B3pbiBoonackbix
NIPEAMETOB U B3PbIBHbIX YCTPOACTE

TNoruueckue onepauui

1ot [ermcise orpsins )

O s

[roisenemy
[Pk

Wi, or, +

EC/M TO,
anever, -, if

Srasssreiricers pesmomenacrs

Tloruueckiue BbIpaxeHHs: i
noruueckve onepaui

«MexaHusm

rocyiapersa»

Mexatitsm rocygapcTsa

»

HyxHa nomous ¢ yue6oii?
Haluu SKcnepTs! roToBb MoMous!
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V=W st s pacrsmene mpagpnia o7 ocn X -

-¥="F cynimerpra (orpaskenne) rpagpuxa oTHOCHTeMBHO 0CH X

-¥ =569 sxarpre pn pacrasxente pagpura ot oci Y(pi K > 1 —cxxatie, npik < 1- pacTsixerHe)
-¥=1E2 pprerpug (orpasere) rpanra orHocHTe5HO 0CH Y

¥ =V cyninserpia orHocuensio ocn X

y= fwcmmemm oTHOCHTeNBHO oci Y

1.3. CBoricTBa pyHROMH Bep6anbHble U HeBep6anbHble
CPeACTBa peyesoil KOMMYHUKaLMM

O671acTs onpegene s 1 MHOKECTBO SHaYeHHI} — 5T0 He CBOFCTBa hVHKIHH, @ ee HeOTBeMIeMble aTpHOYTEl
YeTHOCTH

Oyrruns y=f(x) sersercs:

« werTHo#, ey s Mo6BIx x 1 ~x 113 000 [LEX= L
+ HewerHos, ecu s mobeix x 11 -x 1 D(F) LERN=EY ;

+ QyHKI¥IS, KOTOpast He SBTSETCS KU YeTHOH, HU HeqeTHOH — (pYHKIHS 00Imero BHAa.

2) lleproIMYHOCTD

yrKuusa y=f(x) Ha3EIBACTCS TEPHOIIYHOI, eCTH HalifleTcst Takoe uuenio T = 0, UTo:
1. s mo6oii Tourwm x 1 D(f), (x + T) I D(f) u (x — T) I D(f)

2.f(x+T) = f(x - T) = f(x)

Yuerto T HasbIBAETCS TEPUOOM QYHKLHIL.

»

MOHOTOHHOCTH

TIof] MOHOTOHHOCTEIO TOHUMaeM HOCTOSHCTEO OB TeHHI PYHKIMH Ha KAKOM-TT60 UHTepBaTe, T.e. BO3PACTAHe

'yOBIBaHMe QYHKLIMNA. HyxHa nomous ¢ yue6oi?
Haluu SKCnepTs! roToBb MoMous!

TlycTs dyHKIus y=f(X) cymecTByeT Ha MHOMRecTBe M ¥ TOUKH X; , X, | D(f). Toraa:
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MOHOTOHHOCTH

TI0/l MOHOTOHHOCTE10 NOHMMAeM OCTOSHCTBO IOBeieHUs YHKIHH Ha KAKOM-THG0 UHTepBaIe, T.e. BO3paCTaHUe i
y6riBanme dyHKIUM.

TlycTs dyHKIus y=f(X) cymecTByeT Ha MHOMRecTBe M ¥ TOUKH X; , X, | D(f). Toraa:
- YHKIMS BO3PACTAeT, eCTH IPH X; > X, £(xy) > £(x2)
- yHKIHS YOBIBALT, eCTH U X; > X, D)X,) < £(x2)

4) Hymi @pyHKumm. TpayWecky — 3T0 TOUKH, B KOTOPBIX Tad¥K QYHKI¥H MepeceraeT ock X. Hymit (yHKuuy
ONIpEeNSIOTCS COCTABeHHeN 1 PellieHHeM YPaBHEeHNS:

KeapTupkoi!

) Kunmuran
notepea

CYNEPMPU3
\'

800 000 000 P

FapaHTUPOBaKHO paskirpaet

»

5) SKCTpeMyMBL.

HyxHa nomous ¢ yue6oii?

. . '
6) OIpaHHYEHHOCTS(WIH HATMUVe HAMGOTIBIIETO M HAMMEHBIIEro SHAUeHHil PYHKIHM). ITO CBOMCTBO (YHKLHH, IpK Halum aKenepTb! roToss! nomot!
KOTOPOM MHOJKECTBO ee 3HaueHHii orpaHudeHo. He mobas hVHKINS orpaHudeHa. Hanpumep g ¥y=2+35-2
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5) SKCTpeMyMBL.

6) OIpaHHYEHHOCTS(WIH HATMUVe HAMGOTIBIIETO M HAMMEHBIIEro SHAUeHHil PYHKIHM). ITO CBOMCTBO (YHKLHH, IpK
KOTOPOM MHOJKeCTBO ee SHaueHui1 OrpaHIIeHo. He Mo6ast GYHKINA orpaHueHa. Harpinep, yHKIus ¥= 25 +3x-2
orpanmueHa cHusy. [padHKOM AaHHO (QYHKIN SBISeTCs 1apaGoyia, BeTBY KOTOPOii HAIIPAB/IeHE! BBEPX, T.K.
crapmmit Ro3dduIMeHT monoKuTeNeH. dyHKIMs ¥~ X +25-3 orpanyuena ceepxy. dyHKius ¥~ ¥ orpaniuena
3HAUEHWSIMH OT -170 1.

7) ACHMITOTSI IpaghHKa. 9To TIpSIMBIe, K KOTOPBIM IPaHK (YHKIIHH GeCKOHEUHO PHGTIIKAeTCs, HO HEKOTAa He
nepeceraeT. HaxoieRte aCHMITOT paccMOTPEHO B TeMe «Ji(hepeRIHaTbHOe HCTCTeHN e,

1.4. Bugsl pyHROHE

(o smaere?

HyxHa nomous ¢ yue6oii?
Haluu SKCnepTs! roToBb MoMous!

»
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TI0C/IeROBATENBHOCTS MOYKHO TIOHIMATS KAK YaCTHBIi! Bl DVHKIMIA, a MMeHHO KaK (QYHKIIIIO HOMepa MecTa WieHa

nocneposarensuocty %=/ ¥ 0Gosnauenne uncioroit nocregosarensuocry - EMa): oy @Y rren -
HOMeD WTeHa HOCTeIOBATeTEHOCTH, a, — 06T WTeH HOCTeOBATeTEHOCTH,

YronoBHo-HCrONHUTeNbHOE NpaBo:
Lnapranka
S — MOCTeR0BaTenBHOCTS CyMM. 52 =G+ @ +—+ata,

TIpHMepbI UHCTIOBBIX MOCTE/joBATeTbHOCTeH: o RS

CrI0CO6 33/7aHUA TIOCTEOBATETHHOCTH, TDH KOTOPOM /TS BIHCTEHHA N1~T0 WeHa Hajio HATS pesIyIITite,
HA3EIBAETCA PeKYpPeHTHEIM.

1.4.2. OCHOBHBI€ 3/IeMeHTapHsIe (GYHRIMU

opMbI, BIALI W THNBI KYNBTYPbI

- Crenerisag: ¥=*=nez ;

- PaLHOHATBHAS (3T0 KOMOHHALHA CTeNeHEELX ¢ KoapumnerTamy): ¥~ W% +&x +—+axeh . .
i

& o

- llokasarensHag: ¥~ *<R ;

- Tloraprgairgeckas: Y= Wge% y=mx x>0 .

cosx;

. - snx y-1gc y-cgr ;
TpHIOHOMeTpIHIecKHe: i & avast

- O6paTHBIe TPHIOHOMeTpIYecKye: ¥ =¥CC0SK, ¥ =TS, y = areigy. y = Grecigx
peGosanus
1.4.3. CoxHast yHROms B BApNIAHBIX

9T YHKI¥IS, QpIYMEHTOM KOTOPOi ToKe SBNSeTCS PYHKUHMS. Tpe6osatina 6esol )
aBapuiiHBIX cHTYal TOAK/IOUEH BHELIHMIA AUCK
TlyeTs u = g(x) — yHKUHS, oNpeAeTeHas Ha MHOecTse D(u) ¥ co sHauernsmH E(u), paGoTHMKa npi 50| USB FLASH DRIVE U
aBapuiiHBIX CUTYal

MoryT npusecTH i CKAHVIPOBAHYIE HA HATIM4VIE YTFPO3

cnyyanm, noxapy|

v = f(u) ~ pyHKwHs, onpeaenenHas Ha MHOKecTBe E(u). TorAa Kagomy XID(u) MOKHO TIOCTABHTE B COOTBETCTBHE: X
——E—>g(x) ——I—> f(g(x))
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