Ipadbmku TpMroHoMeTpnyeckux yHKUUA U ux
CBOUCTBa

QyHkuusa y =@yHKUUA y =sin x, XyHKUUS y = sin x,_ee ceoucmea
QyHKUUA y =PYHKUUA Y =cos X

[lpeobpa3sosaHue epathUko8 MPU2OHOMEeMPUYECKUX  bYHKUUU
nymem napasnebHo20 rnepeHoca

[Ipeobpa3osaHue epathuko8 mMPUSOHOMEMPUYECKUX  QOYHKUUU
nymem cxxamus U pacliupeHus

[Ipeocbpa3osaHue epaghuko8 mpuU2oHOMEMPUYECKUX
yHkuuullpeobpaszosaHue epaghuko8 mpuUusoHOMeMmMpPUYECKUX
yHkuyuu_ lpeobpa3osaHue 2pahuko8 mpu2oHOMempUYeCKUX
QyHKUUU Nymem 3epKasibHo20 ompaxeHUs 0mHocumersibHO ocu
abcuucc

[locmpoeHue 2pachuKka chyHKUUU 2apMOoHUYeCcKUX KonebaHull
y=A sin(y=A sin(wWy=A sin(wx+y=A sin(Wx+Q 92
HocmpoeHue epagpuka HocmpoeHue epagpuka y=sin x locmpoeHue
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DyuKyusa y=sin x u ee CeouUcCmaea

1 y=sin x
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I'padrikom yHKIIUK y=Sin X SIBIASCTCS CUHYCOUOA

CaoiicTBa PyHKIIWH:
1. D(y)=R
2. Ilepuonnueckas (T=2m)
3. Heuernas (sin(-x)=-sin x)
4. Hynu pyHKUMH:
y=0, sin x=0 nipu X = tn, n€Z




y=sin x
-2n 37/2 -7 _ -mt/2 0 /2 n - 3n/2 2n

5. ITpoMeXKYTKH 3HAKOIIOCTOSAHCTBA:

¥>0 npu x € (0+2xnn; n+2nn), n€Z
Y<0npu x € (-nt+2nn; 0+27n), n€EZ Y

1 y=sin x
-2n 3n/2 - -mt/2 0 /2 n\Iyn

6. [IpoMeXyTKM MOHOTOHHOCTH
(bYyHKIIMS BO3pACTaET Ha MTPOMEKYTKAX
BUAA: [-/2+27wn; ©/2+2nn], n€Z
(GyHKIMS YOBIBA€T HA MPOMEKYTKAX
BuAa: [/2+2nn; 3n/2+2nn], n€Z




5 pe y=sin x

max

3m/2 3n/2 2n

min min

7. Touku 3KCTpeMyMa:
X =72 +2nn, n€Z
X . =-1/2 +2nn, n€Z




DyHKUUSA y=C0OS X

y

Y=Cos X

I paghuxom pynxyuu y = cos X s8/151emcsi KOCUHYCOUuoa

sin(x+mn/2)=cos x




CBoicTBa PYHKUMH J=COS X

D(y) =R
Ilepnonuueckas T=2mn
Uernass cos(-x)=cos X
Hynu QyHkimm:
y=0, cos x=0 nipu x = 1/2nn, n€Z
5. IIpomMeKyTKHA 3HAKOIIOCTOSAHCTBA:
Y>0 npu x € (-n/2+2nn; n/2+2nn), n€Z
Y<0npu x € (n/2+2nn; 3n/2+27n), n€Z
6. [IpoMexKyTKH MOHOTOHHOCTH:
(GyHKITMS BO3pacTaeT Ha MPOMEXKYTKaX BUA:
[n+27n; 2nt+27nn], n€EZ
(byHKIUS yObIBaeT Ha MIPOMEKYTKaX BUJIA:
[0+27n; mt+27wn], n€Z
7. Touku 3KCTpeMyMa:
X = 0 +27n, n€Z
X . =7 +2nn, n€Z
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Ilpeoopa3zoeanue cpaghukoes
mMpuzoHomMempuueckKux yHKuuii nymem
napaiienbHo20 nepeHoca

I'padux pynkumu y = f (x+¢) nmosrydaercs u3 rpapuka GyHkumuu
y = f(x) napajuieJbHbIM IEPEHOCOM HA (-¢) €AMHULl BI0Jb OCH adcuuce

I'padux pynkuuum y = f (x)+a noaydaercsa us rpapuka pyHkuuu y = f(x)
napaJuieJibHbIM MEPEHOCOM HA (@) eIUHMI BAOJb OCH OPAUHAT




[MocTpoeHune rpadomka PyHKUUN y=sin(x+r/4) NyTEeM NepemeLleHns
rpaduka y=sin(x) BNeBO No ocn abcuncc Ha paccTtosiHue /4

-2 3n/ /2 T 3n/2 21




[TocTpoeHune rpadpmka PyHKUNK y=sinx+z NyTEM NapannenbHoro
nepeHoca rpaduka y=sin(x) Ha paccTosHue = eauHUL, BOOMb OCU opAuHaT
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/ \ \ y=sin X+
3,14
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1 y=sin x
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Ilpeoopa3soeanue cpaguxoe
MpUzoOHOMEemMpuU4ecKux PyHKuuu nymem
CHCAMUA U PACHANCCHUS

I'paduk pynkuuu y =k f (x) nomyuaercs uz rpaduxa pyHkuun y = f(X)
MyTEeM €ro pacTsokeHus B K pa3 (ipu k>1) Bmoas ocu opauHar

I'paduk pynkuuu y = k f (x) nomyuaercs u3 rpaduka pyakuun y = f(X)
nyTeM ero cxkarus B k pa3 (mpu 0<k<l1) Bmoas ocu opauHar




* I'paduk ¢pyHkuum y =3sin x noiy4yaercs u3 rpaduka QyHKINHA
* Yy =sIn X MyTEM €ro pacTsKeHHs B 3 pas3a BAOJIb OCU OpJIUHAT

y=3sin x

20 3n/2 v -1/2 0
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I'paduk bynkiuu y =0.5 sin x noay4aeTrcs u3 rpaguka GyHKIUHA
Yy = sin X IyTE€M €ro CXaTus B 2 pasza BAOJb OCH OpAUHAT

AN RN y=05 sin X
-

EENG BN

-0.5
-1
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Ilpeoopa3zoeanue cpaghukos
MPUZOHOMEeMPUUECKUX PYHKUUI nymem
CHCAMUA U PACHANHCEHUSA

I'paduk pynkuuu y = f (kx) nonyuaercst u3 rpaduka QyHKIU

y = f(x) myTem ero cxarus B k pa3 (mpu k>1) Baosb ocu abcuuce
I'paduk pynkuuu y = f (kx) nonyuaercst u3 rpadpuka QyHKIU

y = f(x) myTtem ero pactsikenus B k pa3z (mpu 0<k<I) Bmoab ocu abcuucc




I'paduk Ppynkiuu y = cos (0.5x) nonyyaercs u3 rpadpuka QyHKIUU y = cos X
yTeM €ro pactsokeHus B 2 pa3a (0<k<1) Bmosib ocu abciuce

T=4rn

Buono, umo nepuoo (T) ¢hynkyuu ysenuuuncs 6 2 paza, m.x. T = 2 w/w,
20e w — Kodguyuenm npu nepemeHHoU x (wvacmoma Koniebanuii)



I'paduk pyHkMuM y = cos 2x nonydaercs U3 rpapuka QyHKIUU ) = cos X
nmyTeM ero cxarus B 2 pasa (k>1) Bmgosib ocu abcruce

y=cos x

; y=cos 2 x

Buono, umo nepuoo (T) ¢pynxkyuu ymenvwuncs 6 2 paza, m.x. T = 2 /o,
20e ® — Koagguyuenm npu nepemeHHou X (vacmoma Koieoanuii)



Ilpeoopa3zoeanue cpaghukoes
MPUZOHOMEeMPUUECKUX PYHKUUU nymem
3EePKAIbHO20 OMPANHCEHUA OMHOCUMETTbHO
ocu abcuucc

I'paduxu pynknuii y = -f (kx) u y=-k f(x) nonyuarorcst u3 rpagukon
bynkuuit  y = f(kx) u y=k f(X) COOTBETCTBEHHO MyTeM HX 3€pPKaTIbHOTO
OTOOpaKEHUSI OTHOCUTEIIBHO OCH abCIuCC

CUHYC — (PyHKIMS HeueTHas, mosToMy sin(-kx) = - sin (kx)

KOCUHYC —(yHKITUA YeTHas, 3HaYuT cos(-kx) = cos(kx)




['paduku GyHKIUN y = -35in X TIOIy4daeTcsa u3 rpaduka QyHKIUU y = Isin X
MyTEM €€ 3ePKaJIbHOTO OTOOPaKEHUSI OTHOCUTEIBLHO OCH a0CIIHUCC

/N /N\L/\ /N
SRV VSRV

-2n
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['paduku pyHKIUN y = -2cos X TIoNy4daeTcs U3 rpaduka GyHKIUN
¥y = 2cos X IIyTEM €€ 3€pKaJIbHOTO OTOOPaX)EHU OTHOCHUTEIBHO OCH a0CIUCC
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Iocmpoenue cpagura pynkuuu capmonuueckux Koaieodanuil
y=A sin(wx+p0)

Jlna npumepa cmpoum epaghux hyuxyuu y=3 sin (2x+n/3).
30ecv amnaumyoa koneoanuu A pasusiemcs 3 eOuHuyam,
KpPY208asi 4acmoma Koieodanuil « pasHa 2,

a HA4AIbHAsL (haza Konebanull ¢, pasia /'3, m.e.:
A=3, o=2 u ¢ = /3. Ilepuoo xonebanui T=2n/w.




ITocnenoBarenbHOCTh MOCTpOeHUS Tpaduka byHKIMU y=3 sin (2x+m/3)
y

A

\ y=3 sin (2x+ n/3)
1

y=sinVZH3)
=sin (2x+ /3)

b1o T 3n/2 2w

A\

[l Cmpoum ucxoouwiii epagux gyuxkyuu y= sin x

[l Ucnonv3ys napannenvhsiii nepeHoc cogueaem spagpux @Qyuxkyuu y= Sin x
871€60 NO ocu abcyucc Ha paccmosinue /3

[l Corcumaem epaghux ¢ynkyuu y= sin (x+m/3) 6 2 paza no ocu abcyucc

[l Pacmseusaem epagux ¢hynxyuu y= sin (2x+n/3) 6 3 paza no ocu opournam



Iocmpoenue cpaghuxa y=sin x c nLOMOUbIO YUCTI08020 Kpy2a
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