Cummerpus QyHKIMA U
[peodpa3oBaHue
UX rpa(huKoOB



HEJIN:

[ToBTOPUTEL OnNpeaeneHne PyHKUNN;, OCHOBHLIE
NOHATUSA, CBA3aHHblE C HEW; CNOCOOLI 3a4aHnS
doyHKUMN. BBECTN NOHATUE YETHOU U HEYETHOMW
dyHKunn. OCBOUTL OCHOBHbIE CNOCODbLI
npeobpa3oBaHms rpadmKoB.

BocnutaHne nHtepeca K MatemaTuke.
Pa3BuTtmne 3puTeNbLHONO BOCNPUATUSA NpegMeTa.



IIJIAH

1.I'NoBTOpPEHME

Onpegenexne pyHKUnN.
Cnocobbl 3agaHnsa yHKLnM

2.[NpeobpasoBaHme rpadonkoB PyHKLMN
CuMmMeTpusa oTHOCUTENBbHO ocK Y, f(X)— f(- X)
CuMMeTpusa OTHOCUTESbHO ocU X, f(X)— - f(X)
[TapannenbHbIN NepeHoc BOosb ocu X, f(x)—f(x-a)
[TapannenbHbIN nepeHoc Baosb ocu v, f(x) — f(x)+b
CxaTtne n pactaxeHune Baoosnb ocu x, f(x) — f(ax), a>0
Cxatne n pactaxeHue saosb ocun y, f(x) — kf(x),k>0
[TocTpoeHue rpadpuka pyHkumn y = | f (x) |
[TocTpoeHue rpapuka pyHkumn y =1( | x| )
[TocTpoeHune rpadpuka obpaTHOMN DYHKLUK



OIIPEJIEJIEHUE ®YHKILHA

NUCJTOBOU (PYHKUNEWN HA3bIBACTCH BeTCTBUE, KOT

YUNCITY X U3 HEKOTOPOIo 3ajaHHOIo MHOXeCTBa COMOCTaBJIAET
eadNHCTBEHHOE HYNCIIO Y.

O6o3Ha4eHue: y = f(X), rae x —He3zaBMCMMaa nepeMmeHHas (aprymeHT
doyHKUKMM), Y —3aBUCUMaAa nepemMeHHasa (pyHKums).

MHOXeCTBO 3Ha4YeHNN X HasblBaeTCsa 0bacTbio onpeaeneHns
doyHkumnn.(D)
MHOXXeCTBO 3Ha4YeHU y Ha3blBaeTCcs 0bnacTbio 3HavyeHna oyHkumn.(E)




[ IprumepNel

y=V1x—2+3

Tpnx =6, y(B6)=v6—-2+3=5

Hangem obnactb onpeneneHnsa. x-2=2=20,x 22=
D(y) = [2; +~); Tak kak no onpeaeneHunio
apndMeTNYECcKoro KOpHa 0 < VX — 2 < +oo,
0+3SVX=2 +3<+0+ 3, UMM 3 Sy < +,

E(x) = [3; +=)




IIpumep No2.

Hantn obnactb onpegeneHna n obnactb 3Ha4YeHUSA
PyHKkumm f (x) =3 +_1_.
X-2
OyHKUMA onpeneneHanpu x-2#0, TOeCcTb X # 2=
D(y) = (-=;2) U (2; +);
Tak Kak npu BCex OoMyCTUMbIX 3HAYEHUAX X APOOb

1/(Xx-2) He obpaulaeTcsa B HYSb, TO PYHKUMUA T (X)
— NpPUHUMAET BCe 3HadeHud, Kpome 3. [NoaTomy

E(f) = (-=2;3) U (3; +<0);




[Iprumep Ne3.

Hantn obnactb onpegeneHns apobHo-paunoHanbHou

dyHkumm f(x)=_1_+ 3 x+4 .

x-2  (x-1)(x+ 3)

3HamMmeHartenu apoben obpallatoTcs B HyrMb Npu X = 2,
X =1, x =-3. NosaTtomy obnactb onpeneneHus

D(f) = (-=;-3) U (-3; 1) U (1; 2) U (2Z; +);




[Iprumep Ne4.

3aBUCUMOCTb y(x) 2X—3

= {xz + 1
YXe He aBnaetca pyHkumen. Npun x = 1, nonb3ydach
BepxHen oopmyrnon, Hamgemy =2*1 -3 =-1, a
NONb3YyACb HMXXHEN POPMYION, NONMy4Ynm
y =12+ 1 = 2. Takum o6pasom, 04HOMY 3HAYEHMIO

X =1 COOTBETCTBYIOT ABa 3HadeHua y (y=-1 n y=2).
[ToaTOMYy 3Ta 3aBMCUMOCTbL (MO ONpeneneHuno) He

ABNAeTca PyHKUNEN



CIIOCObbI SAJJAHWA ®OYHKILINHA

AHanuTudeckni crnocob: dyHKUMA 3a0aeTcs C
nomoLLbto dopmynbl. Mpumepsbl: y = X%, y = ax
+ b

TabnunyHbIn crnocob: dyHKUMA 3a0aeTcs C
NoMoLL b0 Tabnuusbl.

OnucaTernbHbi cnocob: PyHKUNA 3a0aeTcs
CINMOBECHbIM ONUCcaHUeM.

[padbunyecknn cnocob: PyHKUUA 3a0aeTCH C
NOMOLLbIO rpaduKa.



OIIPEJIEJIEHUE I'PAGUKA
OYHKIINHU

[ padpnkoM QPYHKLUUN HA3blBAETCA MHOXECTBO
TOYEK NNOCKOCTU C koopauHatamu (X; f(x))

>
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[ Iprumep No3.

HOaHa pyHkuma y = 2 x — 3 |x| + 4. [NpuHagnexuT nu
rpadouKy aTon PyHKUUM TOUKA C KoopanHaTamu
a) (-2; -6); 6) (-3; - 10)

PelleHue.
a)npux=-2,y=2(-2)-3|-2|+4=-4-33+4=06
Tak Kak y(-2) = -6, To Touka A(-2; -6) npuHagnexur
rpadouKy OyHKLUN.
)npux=-3,y=2(-3)-3°|-3| +4=-6-33 +4 =11
Tak kak y(-3) = -11, 1o To4ka B(-3; -10) He npuHagnexnt
rpadouKy yHKLUN




[ Iprumep Ne6.

NaHa dyHKums f(x) = - x? + 6x — 8. Hangém To4ku
nepecedyeHna rpagouka yHKUUN C OCAMU KOOPOAUHAT.
PelueHne.

1) Touyka nepecevyeHUs c ocbto opamHart, npu x=0,

y(0) = - 0% + 6:0 — 8 = - 8. [Nony4yaem KoopANHAaTLI 3TOWN TOUKM

A(0; -8)

2) Touka nepece4vyeHunsi ¢ ocbto abecuuncc, npu y =0,
____0=-x*+6x-8, x*-6x+8=0, D=36-32=4,

x,= (6-2)/2=2,

X,= (6+2)/2=4. TlosTomy rpadomk yHKLMM NepecekaeT ocb

abcuucc B aByx Toukax: B(2; 0) u C(4;0)



CuMMETpHUs. OTHOCUTEIILHO OCH Yy
f(x)— 1(- x)

pacpmkom b-n'y = f (- x) nonyyaetcs
npeobpa3oBaHMEM CUMMETPUN
rpadpuka p-un y = f (x) oTHOCUTENBLHO
ocH Y. y




CuMMETpUSI OTHOCUTEIIBHO OCH X

f(x)— - 1(x)

1 | pagUK P-n y = - T (X) nonyvyaeTcH
y= y npeobpasoBaHMEM CUMMETPUN
f(x) \/ rpadpuka p-n y = f (x) oTHOCUTENLHO

OCHU X.
ty
X y =X
y=-f '/\
(%)
X
y= sinx y _};5




YeTHOCTh U HEUETHOCTD

DyHKUMA Ha3-CA YeTHOM, eCru: DyHKUMA Ha3-CA HEYETHOM, ECIN:
obrnacTb onpegeneHmns obrnacTb onpegeneHns

dyHKUUM CUMMETPUYHA dYHKUUM CUMMETPUYHA

OTHOCUTENLHO HYIA, OTHOCUTENBLHO HYIS,

Anga noboro X n3 obnactu ana noboro X n3 obnactu
onpegeneHus f (- x) = f (x) onpegeneHus f (- x) = - f (x)
[padomk YETHOU PYHKLMN [padomk HeYETHON PYHKLNU
CUMMETPUYEH OTHOCUTESNTBHO OCU' Y CUMMETPUYEH OTHOCUTENBLHO Havana

y KoopanHat \
y
- X

v




[ lapamiebHBIN IEPEHOC BIOJIb OCH X,

f(x)—f(x-a)

-

y=H( y=f(x-a)
X)

y=sinx

AN

[padmkom b-n y = f (x-a) nonydaeTcs napan —
nenbHbIM NepeHocoM rpadpmka o-n BOOIMb
ocu X Ha |a| Bnpaso npu a >0 u Bneso npu a <0.

v 1
| X v
> -
=(x+3 =
E Y e
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y=sin(x-
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[ lapanienbHbIN IIEPEHOC BIOJIb OCH Y,
f(x) — 1(x)+b

y [padmkom b-n y = f (x)+b nonydaetrcs napan —

/,‘\'z_f(x)/ nesnbHbIM nepeHocom rpadpuka p-ny = f (x)

b BOOMNb OCcu Yy Ha |b| BBepx Rpu b >0 n BHU3

| x. _1pu b <0. y | y=x*+1

=sinx+1 X
y v \
=sinx

/y\ /‘\/\_/ yTx2 2




CKaThe M pacTsKECHUE BIOJIb OCH X,
f(x) — f(ox), >0

[padouk pyHKUMM y = f (o0 X) nonyvaeTcs cxaTtnem
rpadomka pyHkumn y =f (X) BOONb OCK X B o pa3
fiC npu o >1
X) [paduk pyHKUMKM Yy = T (a0 X) Nony4aeTca pacTsxe-
, Hnem rpadomka pyHkumn y =f (X) BOOSIb OCn X B
1/a pa3 npn 0 <a <l

A y y i Vi

|y
x / Mo Y=V
) X) . y / -
AT e
—=y=sin1/2x -
X




CKaThe M pacTsHKEHUE BIIOJIb OCH Y,
f(x) — ki(x),k>0

[padpuk PpyHKUMKM y = Kf (X) nonyyaeTcs cxatnem
rpadomka pyHkumn y =f (x) Bgosnb ocn y B 1/k pas
npu 0 <k <1

= [padpuk pyHKUMKM y = T (o X) NonyyaeTcqa pacta-

y=kRy  KeHvem rpacbmka dyHkumm y =f (x) Baonb ocu y
) y Y

, ¥ nas npu k>1
y y=1/2x?

y=sinx
y=1/2sinx




ITocTpoenue rpaduka (pyHKIUN
y=Ifx)|

YacTtu rpadpouka oyHKUMKM y = (X), nexawume
BbILLIE OCW X U Ha OCW X ocTaloTcA be3
N3MEHEHUS, NeXallne HUXKe OCU X —
CUMMETPUYHO OTPaXKarTGA OTHOCUTESNBHO
aTON ocK (BBEPX) y

y=x"-4x+3

y=|sinx|

y=sInx



ITocTpoenue rpadpuka PyHKIMH

y=1([x|)

YacTb rpadumka pyHKuMn y = (X), nexawiad

y
=X+ : rfieBee OCu X U Ha ocn' y yﬂ,aﬂﬂeTCFl, a 4vacTb,
3 y=x"-4x+3 rexakwias npaBee ocn y - octaetcs 6es
N3MEHEHUA U, KPOME TOro,
A CUMMETPUYHO OTpaXaeTcsl OTHOCUTENbHO
- ocuy (Bneeo). Touka rpacuka, nexawias Ha
\/ \/ OCU Y, OCTaeTCHA HEU3MEHHOMN,

y=sInx

O\

y
t y=sin|x|

N



ITocTpoenue rpadurka oOpaTHON (PYHKLIUU

[pacbuk d-n y = g(x), obpaTHoli aaHHoM ANa pyHKUMK'Y = T (X), MOXHO
nony4ynTb NpeobpasoBaHNeEM CUMMETPUM rpadunka o-n y = f (x)
OTHOCUTENBHO NPAMOU Y= X.

4 y
y

—arcCosx 1

y=arcsinx

-1
y=sinx




KOHTpOJIbHBIE BOIPOCHI

[lanTte onpegeneHne YeTHOWU, HeYETHOU PYHKLIUN.
Pacckaxunte o cnocobax 3agaHusa oyHKUUMN.
UTo Takoe obnacTtb onpeneneHna?

YTOo Takoe obnacTtb 3Ha4YeHna?

Kak HauTn TOYKU nepeceyeHnsa ¢ OCAMMU
KoopaunHaTt?

Kakue cBonctBa CUMMETPUN Bbl N3y4mnnn?
Kak nposaBnatoTca cBOMCTBA CUMMETPUN Ha
rpadoukax?

3ajaHue Ha aom rn.7, saaHatune 4, ctp. 133 — 136.
Bonpockl 1 ynpaxHenua 1- 11.




