


Ipadbmky TpMroHoMeTpnyecknx yHKUUA U mx
CBOUCTBa

QyHKUUSA V = sin x, ee ceolicmea
QYHKUUS VY = COS X

[lpeobpa3sosaHue epathuko8 MPU2OHOMEMPUYECKUX  bYHKUUU
nymem napasnebHo20 rnepeHoca

[Ipeobpa3zosaHue epathuko8 MPUSOHOMEMPUYECKUX  QOYHKUUU
nymem cxxamus U pacliupeHus

[Ipeobpa3osaHue epahukog mpusoHoMempuyeckux QyHKUUU
[ymem 3epKasibHO20 ompaxeHusi omHocumesibHo ocu abcuucc

[locmpoeHue epachuka byHKUUU 2apMOHUYECKUX KoriebaHuu
v=A sin( wx+(092
[TocmpoeHue epadhuka y=sin x ¢ MTOMOUWb YUC/I08020 Kpyaa




DyuKyusa y=sin x u ee Ceoucmaea

I'padrikom yHKIIUK y=Sin X SIBIASETCS CUHYCOUOA

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




5. ITpOoMEXKYTKH 3HAKOIIOCTOSHCTBA:

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

6. IIpoMexKyTKM MOHOTOHHOCTH:
(bYyHKIIMS BO3pACTaeT Ha MIPOMEKYTKAX
BUAa: [-/2+27nn; w/2+2nn], n€Z
(GyHKIMS YOBIBa€T HA MPOMEKYTKAX
BUAa: [/2+2nn; 3n/2+2nn], n€Z




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




DyHKUIUSA y=COS X

3n/2

I paghuxom ynxyuu y = cos X s8/151emcsi KOCUHYCOUuOa

sin(x+m/2)=cos x




CBolcTBa PYHKIHMH J=COS X

D(y) =R
[lepuomnueckas T=2mn
YerHass cos(-x)=cos X
Hynu QyHkumm:
y=0, cos x=0 nipu x = 1/2nn, n€Z
5. IIpoMeXyTKH 3HAKOIIOCTOSAHCTBA:
Y>0 npu x € (-n/2+2nn; n/2+2nn), n€Z
V<0 npu x € (n/2+2nn; 3n/2+27n), n€Z
6. [IpomexxyTKM MOHOTOHHOCTH:
(yHKIIMS BO3pACTAET HA MPOMEKYTKAX BUJIA:
[t+2nn; 2n+27nn], n€Z
(dyHKIMS yOBIBa€T HA TPOMEXKYTKAX BU/JIA:
[0+27n; m+27mn], n€Z
7. Touku 3KCTpeMyMa:
X = 0 +2nn, n€Z
X . =7 +2nn, n€Z
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Ilpeoopa3zoeanue cpaghukoes
mMpuzoHomMempuueckKux (yHKuuii nymem
napaiieIbHo20 nepeHoca

I'padux pynkumum y = f (x+¢) nmossydaercs u3 rpapuka GyHkumuu
y = f(x) napaJuieJibHbIM MEPEHOCOM HA (-6) eAMHUI BA0Jb OCH a0CUHUCC

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




[MocTpoeHune rpadpuka PyHKUNN y=sin(x+m/4) NyTEM NepeMeLLeHNS
rpadouka y=sin(x) BNeBO No ock abcumcc Ha paccTosiHue /4




[TocTpoeHue rpadmnka PyHKUNU y=sinx+z NyTEM NapansenbHoro nepeHoca
rpadpuka y=sin(x) Ha pacCTosAHUE 7 e4ANHUL, BOOSMb OCU opauHaT

__________________________________________________________________ y ;s_in X+7T




Ilpeoopa3soeanue cpagukxoe
MpUzoOHOMEempu4eckKux yHKuuu nymem
CHCAMUA U PACHANCCHUS

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

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




I'paduk pyHkuuu v =3sin x noiaydaercs u3 rpaduka GyHKIUNA
y = sin X MyTEM €ro pacTsKeHHs B 3 pa3a BAOJIb OCH OpJIMHAT




I'paduk bynkiuu y =0.5 sin x noay4aeTrcs U3 rpaguka GyHKIUHA
Yy = sin X IyTE€M €ro CXaTus B 2 pasza BAOJIb OCH OpAUHAT

____________________________________ 1 e Y=SIN X
y=0.5 sin x




Ilpeoopa3zoeanue cpaghukoes
MPUZOHOMEeMPUUECKUX PYHKUUI nymem
CHCAMUA U PACHANHCEHUSA

I'paduk Ppynkuuu 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 pa3 (mpu 0<k<I) Bmoab ocu abcuucc




I'paduk pynkiuu y = cos (0.5x) nonyyaercs u3 rpadpuka yHKIUU y = cos X
yTeM €ro pactsokeHus B 2 pa3a (0<k<1) Bmosb ocu abcuuce

T=4rn

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



['paduk byHKIUU y = cos 2x nonaydaeTcs U3 rpapuka PyHKIUH Y = coS X
nmyTeM ero cxarus B 2 pasa (k>1) Bgosb ocu abcmuce

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



Ilpeoopa3zoeanue cpaghukos
MPUZOHOMEMPUUECKUX PYHKUUU nymeMm
3EePKAIbHO20 OMPANHCEHUA OMHOCUMETTbHO
ocu abcuucc

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

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

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




I'paduku pyHKIUN y = -35in X TIOIy4daeTcsa u3 rpaduka QyHKIUU y = Isin X
MyTEM €€ 3ePKaJIbHOTO OTOOPaKEHUSI OTHOCUTEIBLHO OCH a0CIIHUCC
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I'paduku pyHKIMN y = -2c0os X TIOTy4daeTcs U3 rpaduka GyHKIUN
¥y = 2cos X IIyTEM €€ 3€pKaJIbHOTO OTOOPaXEHUS OTHOCHUTEIBHO OCH a0CIUCC




Iocmpoenue cpagura pynkuuu capmonuueckux Koieodanuil
y=A sin(wx+p0)

Jlna npumepa cmpoum epaghux hynxkyuu y=3 sin (2x+n/3).
30ecv amnaumyoa koneoanui A pasusemcs 3 eOuHuyaM,
KpPY208asi 4acmoma KoieOdanuil « pasHa 2,

a HA4AIbHASL (haza Konebanuil ¢, pasna /'3, m.e.:
A=3, o=2 u ¢ = n/3. Ilepuoo xonevanui T=2n/w.




ITocnenoBarenbHOCTh MOCTpOEHUS Ipaduka GyHKIUN y=3 sin (2x+r/3)

Y

BN
______________________ y=3 sin 2x+n/3)
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| =sin (2x+ n/3)
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[l Cmpoum ucxoouwiii epagux gyuxkyuu y= sin x

[l Ucnonv3ys napanienvhsiii nepeHoc cogueaem 2pagux @Qyuxkyuu y= Sin x
871€60 N0 OCU abCyUcc Ha paccmosiHue m/3

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

[T Pacmseusaem epaghux ¢hynkyuu y= sin (2x+n/3) 6 3 paza no ocu opounam



Ilocmpoenue cpaghuxa y=sin x c nLOMOUbIO YUCTI08020 Kpy2a
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Jna nrwoo3namenvHbix...

[TocmoTpuTe KaKk BRIVISAAT rpaKi HEKOTOPBIX APYTUX TPUT. (DYHKIIHIA:

y =1/ cos x um y=sec X y = cosec X miu y= 1/ sin x
(4MTaETCsI CEKOHC) YUTAETCSI KOCEKOHC



