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TToHaTue PyHKUUK

[Tpn n3yveHnn pasnnyHbiX SBAEHUW NpUPOabl U PELUEHUN TEXHUYECKNX
3ajad, a, crnegoBaTeribHO, U B MaTeMaTuKe NpUXoauTcs paccMaTpuBaTh
N3MeHEHNe OHON BENUYMHbI B 3aBUCUMOCTU OT U3MEHEHUSA OPYrON.

Tak, Hanpuvep, U3BECTHO, YTO NfoLWaab Kpyra BblpaXaeTca Yyepes
paguyc dpopmynon S = 1r?.

Ecnu pagnyc r npuHUMaeT pasnmyHble YMCNoBble 3HAYEHUS, TO
nnowanb S Takke NPUMHUMAaET pasfinyHble YACIIOBbIE 3HAYEHNS, T.€.
N3MEHEHNE OAHOU NEPEMEHHOU BIIEYET U3MEHEHWE OPYIrOM.

(. .
Ecnun KaXXOOMY 3Ha4YEHUIO NepemMeHHON X, npuHaanexaitlemy
HeKOTOpOVI obrnactu, COOTBETCTBYET OAHO oripeaerieHHoe 3Ha4eHne

\/:prroﬁl, NEPEMEHHON V¥, TO y eCTb OYHKUUSI OT X. J

y = (X)

- 3asucumas rnepemeHHas He3asucumas rnepemMeHHast
unu gpyHKYUs unu apaymeHm




TToHaTUE PYHKLUUU

- 3
COBOKYMHOCTb 3HAYEHWNI X, AN KOTOPbIX ONPeaensTCcs 3Ha4YeHUs
y B cuny npasuna f(x) HasblBaeTcsl obs1acmbro onpedesieHus

5 (obnactbio cyuiectBoBaHUA) pyHKunu: D(7)

COBOKYMHOCTb 3HAYEHUN ¥ Ha3blBaeTCA MHOXKeCMmeOoM 3HaYyeHuu
doyHKunm: E(f)

Crnocobbl 3a0aHus cbyHKUUU:

1) Tabnu4Hbll.  [pu 3TOM cnocobe BbINVCHIBAOTCS B ONPeAeneHHOM
nopsiake 3HaYEHWS aprymMeHTa U COOTBETCTBYIOLLME
UM 3HAYEHUS OYHKLMN.

X X1 X2 Xn

Y, | Y, |- Y,




TToHaTUE PYHKLUUU

2) [ bagpudeckudu. /COBOKyI'IHOCTb TOYeK \

nnockoctn XOY,

y 4 abcLmMcehbl KOTOPbIX
SIBASAKOTCS 3HAYEHNAMN
He3aBNCUMOW

/y- MG y) nepeMeHHON, a OpAMHaTHI
— COOTBETCTBYHOLLMMU
3Ha4YEHNAMU PYHKLINWN,
Ha3bIBaETCS rpadouKkom

doyHKL MK

v = (x). /

dyHKumMa y = f(x) 3agaHa aHanuTndeckn , ecnu f - obo3Havaet
OENCTBUSA, BbiNONMHAEMblE Had NeEPEMEHHON, Hanpumep:

3) Aranumu4yecKkuu:

y=x+5



OCHOBHbIE XAPAKTEPUCTUKU DYHKLIUU

PyHKuMa y = f(x) onpeneneHHaa Ha MHoXXecTBe D, Ha3blBaeTCH
yemHou, ecnu{ans noboro x,|[npuHagnexadiero D BeINONHSOTCS
YCNoBUA.| -x TakKeApuHaane D v f(-x ) = f(x).

-xeD
Vxle D
F(=x)=1(x)
dyHkuma y = f(x) onpeneneHHasa Ha —xeD
MHOXeeTBe-D, HasblBaeTca HewemHol, ecnv: VX e D :
f(-x)=—1(x)

[padomnk YETHON PYHKLNMN CUMMETPUYEH OTHOCUTENBHO ocu OY
[padouk.He4deTHON PYHKLUMN CUMMETPUYEH OTHOCUTENBLHO ToYkn O(0; 0)

A
YA V=2 YJy:X3
. 0 x
0 X




OCHOBHbIE XAPAKTEPUCTUKU DYHKLIUU

[lycTb doyHKUMA y = f(x) onpeneneHa Ha mHoxecTtBe D n nycTb
D, <D (mHoxecTBO D, ABNSA€TCSA NOAMHOXECTBOM MHOXECTBa D)

A

Ecrm VX, X, € D1;[ X, < X, = f(x,) <f(x,) ] y

TO PYHKUMA Ha3blBAEeTCH 8o3pacmarouweu.

Eerm VX, X, € D,; X, < X, = f(x,)>f(x,) f(x,)

TO (pyHKLWS Ha3biBaETCS y6blearowell Hepag(e’{k['n;ea
. s e >

Ecrm VX, X, € D;; x, <X, = f(x1)§”F€)Y?X1) fix.) = X

TO PyHKLUMS Ha3bIBaETCS Heybblsarouied

Ecrmv VX, X, € D,; x, < x, = f(x,)>f(x,)

TO PYHKUMA Ha3blBAaeTCA Hego3pacmaroujeu.

BospacTtatlune, ybbiBatoLme, HeBo3pacTatoume n HeybbiBaroLumne
(OYHKLMM Ha3blBaloTCs MOHOMOHHbLIMU Ha MHOXecTBe D, MHTepBar, Ha
KOTOPOM (PYHKLMA MOHOTOHHA Ha3blBaeTCcd UHmMepa8asiom
MOHOMOHHOCMU.



OCHOBHbIE XAPAKTEPUCTUKU DYHKLIUU

PyHKuMa y = f(x) onpeneneHHaa Ha MHoXXecTBe D, Ha3blBaeTCH
O2paHuU4YeHHoU, ecnu

BM)>0:vxeD=[f(x) <M

Cywecmsyem makoe yucrio M

[ paduKk orpaHnyYeHHOU PYHKUUU NEXUT MexXay NpAMbIMN:
y=-Mny=M.

yA
SH RIS
M




OCHOBHbIE XAPAKTEPUCTUKU DYHKLIUU

PyHKuMa y = f(x) onpeneneHHaa Ha MHoXXecTBe D, Ha3blBaeTCH

nepuodu4yeckou, ecCnu

E|T>O:VX€D:>{

Uncno T Ha3biBaeTca nepuodom
doyHKUNN.

Ecrm T — nepmnog pyHKUMK, TO ee
nepvogamu byagyT Takxke ymucna
2T, 3T n TaK ganee.

HanmeHbLiee nonoxutenbHoe Ynucno T,
yOOBIETBOPAIOLLEE YCINOBUIO:

f(x +T) = f(x), Ha3blBAaeTCsSd OCHOBHbLIM
nepuooom

xX+TeD
f(x+T)=1(x)

yA

/

=

2T




OCHOBHbIE 351eMeHTapHbIe PYHKUUU

1) NunenHas dyHkums: y = kx + b y A
2) CteneHHas hyHKUMS: -
y =X" VA oe
3) [lokasaTtenbHas QYHKLMA: Tl 3 _He =
y=a" a>0a="1 \ K:tgﬁi
4) Jlorapudpmuudeckan dyHKLMS: =~

y=log.x a>0a=1x>0 <a<1
5) TpuroHomeTpnyeckne yHkumn: Yy =SIiAX ) = COS X
y=1tgx y=ctgx
6) ObpaTHble TPUroHOMETPUYECKNE YHKLNN:
y —arcsinx y =arccosx y=arctgx Y =arcclgx



CNoxHasa pyHKLUUS

Ecnun y aBnaetca oyHKUMEN OT U, a U B CBOK 04Yepenb 3aBUCUT OT
NepeEMEHHON X,-TO ¥ TaKKe 3aBUCUT OT X.

[y:F(@f

CrioxHasi ¢oyHKUUS

Mpumep: y =Cosu

u=x

O6nactbio onpeaeneHns dyHkumm Y = F ((p(X )) SBMNSETCHA Unu BCH
obnacTe onpegeneHnst PyHKUUU U(X) nnNn Ta ee YacTb, B KOTOPOW
onpenensTca 3Ha4yeHUs U, He BbixoasLine n3 obnacTtu onpeneneHus

doyHKUMM F(u). ; >0
X >
Mpumep: y:\/|092X Iog X>O:> > 1 = x>1
, X 2 =

— ¥ =cos+/x




JnemeHTapHbIe PYHKLUU
e 2

ONEMEHTAPHON (PYHKUMEN Ha3bIiBaeTCcA OYHKLUS, KOTOpas MOXET
ObITb 3a0aHa ogHon dhopmyrion Buaa y = f(x), rae cnpasa CTosLlee
BblpaXkeHne CoCTaBieHO N3 OCHOBHLIX 3NeMeHTapHbIX OYHKLUUN U
NOCTOSAHHbLIX MPU NOMOLLM KOHEYHOrO Yucria ornepaunm CnoXXeHums,
BblYMTAHUSA, YMHOXEHUA, OeneHNsS U B3ATUA PYHKLUUK OT PYHKUUN.

e =

_Igx+4-(cosx) -5
- 10" — x

Mpumep: y



Anrebpanyeckue n TpaHcLeHAeHTHbIe
PYHKLUMUU

K uncny aneebpaudeckux yHKUNN OTHOCATCS 3fIEMEHTAPHbIE
doyHKUMUU criegytowero Buaa:
1) “Llenag pauvoHanbHaa dyHKLIMA WU MHOIOYMEH:

y @O (@ 4t
2) [pobHax palioHansHas H1Ee MHOTOYMEHOB:
" ﬂ_lé_ﬂae HeompuuyamersibHoe

a%fx(% l[lXHn;}bﬂ— E CJ10 — CMmelleHb
MHQ,?OLI 51 MHOeO4YJ/IeHa
bodomdrRdte wudnb_+ B,

3) Wpp DVHKLAS—

Ecnu B dpopmyne y = f(x) B npaBon YacTu Npon3BOAATCH onepauum

CNOXEHUS, BblYUTAHUA, YMHOXEHUS, OeneHUd U BO3BEAEHUS B

CTeneHb C paunoHanbHbIMN HeuesbiMU nokasatenamMmu, To yHKLNA
='f(x) Ha3bIBaeTCa uppayuoHasibHoU

Mpumep:- y=«/;+5‘°&/7—2

DyHKUMSA, HE aBnsatowenca anrebpanyeckon, HasblBaeTcs
mpaHcueHOeHmMHouU: y = cos X; y = In x n Tak ganee.




TTpeaen nepemeHHOU BeTUUYUHBL

(TI0GTOSIHHOE YNCHO a HA3bIBAETCS npeoesioM NepeMeHHOon BeNMYMHbI x\
ecrn Ve > () MOXHO ykasaTb Takoe 3HadYeHne nepemMeHHoOM X, YTo Bce
nocreayoLmne 3Ha4eHnss NepeMeHHon OyayT YaOBNETBOPATh

HEepaBEHCTBY:
X—al<e
= x-a _ J
E OKpecmHocmb MOYKU a
X X 3 X7 XX X, :
o o —o200l-04 o » X—a limx=a

Mpumep: [lycTb NnepemMeHHasi BEnnyYnHa 3MeHSETCH MO 3aKOHY:

Xn

X3

1
= T4 = Torna: x1:1+1:2 X2=1+%=1.5

n
1 1.33 X :1+1:125 X =1+1:12
b ¥ ¢ e s : e



TTpeaen nepemeHHOU BeTUUYUHBL

O4yeBUAHO, YTO NEpEMEHHAsI BENUYMHA MMEET Npeaern, paBHbIN
eanHuue, To ectb a = 1.

1+1—1
n

1

n

1

n

Onsa nioboro € Bce nocrneayollue 3Ha4yeHUst NepeMeHHoN, HaumHas ¢
Homepa n, rae:

1 1

—< &€ = N >— nonagakwT B € OKPECTHOCTb TOYKM a.
n e

X, 1=

1
Myctb, Hanpumep £=0.2 N> ﬁ —=n>>5

Takum obpasom, Ha4YnHas ¢ X6 BCE 3HAYEeHUSA NepPeMEHHON
BENUYNHbLI HAXOOATCA B € OKPECTHOCTU TOYKU a.

1,16\ 1.25 1,5 2
—0—-9 0 @ @ @ |

0,8 1 1,2 1,33




