TEMA:

Yunteno MOY
[COL

[epteloudn - MuTtpsawmnHa E.A.




XapakTtepucTunka npeoodbpasoBaHumn
rpacdomnkoB pyHKUUM Y=mf(x), y=f(kx) n3
rpacdpuka pyHKUnU y=f(x)

1. Ecnu nssecteH rpadpuk pyHKUmn y=f(x), TO
rpadpuk yHKUnn y=f(kx) cTpounTcs

nocpeacTBomM cxaTtmsi no ocn Ox
MCXOOHOro rpadouka nponopLmoHarnbHO
KoadodounumeHTy k npn aprymeHTe, a
MMEHHO:

-ecnu k>1, To cxxaTtume B k pa3
-ecnu 0<k<1, To pacTtaxeHue B 1/k pa3




PactaxeHue (cxatue) B8 k pas sponb ocu OX
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2. Ecnn nseecTteH rpaduk yHKL MK
y=Ff(x), TO rpaduUK PYHKLUUN y=kf(x)
CTPOUTCHA NOCPEACTBOM pPacCTAXKEeHUS
BOonb ocn Oy NcxoaHoro rpaduka,

nponopunoHanbHO KO3 PUUMNEHTY B k
pa3s, a UMEHHO:

-ecnu m>0, TO pacTaXXeHue B k pa3
-ecnu 0<k<1, To cxxaTtue B 1/k pa3s




PactaxeHue (cxatue) 8 k pas sponb ocu OY
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3. Ecnun nseecteH rpaduk pyHKUmMmn y=f(x),
TO rpadouK doyHKUMK y=f(x+m) cTponTtcs
nocpeacTBomMm casura rno ocu Ox
ncxogHoro rpadpouka(koopgmHaTHOU ocu)

Ha m eguHNL, a UMEHHO:

-ecnin m>0, TO cABUIr HA m eaAnHUL
BNeBO

-ecy&in m<0, TO cABUr HAa m eaAUHUL
BMNpaBo




MapannenbHbI NepeHoc BAONb ocu OX
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4. Ecnu nsesecTteH rpadpuk pyHKunm y=f(x),
TO rpadouK oyHKUMK y=f(x)+m CTpounTCcA
nocpeacTBomMm casura no ocu Oy
McxoaHoro rpaduka(koopamHaTHOW

OCU) HA m eaunHnL, a UMEHHO:

-ecniu m>0, TO cABUIr HA m eAUHUL
BBepX

-ecnimn m<0, TO caBur Ha m eauHUL BHU3




MapannenbHbIX NnepeHoc BAOMb ocK OY
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5. 'paduk pyHKkumm y=f(|x|) nony4yaertca
n3 rpadouka = y=f(x) cnegyroLmm
obpasom:
YacTb rpaduka nexaliasa Hag ocbHo

OXx coxpaHsieTcs, a ero 4acTb
nexatiwuasi nog ocbro Ox
oToOpaxaeTcsd CUMMETPUYHO
oTHocutenbHO ocu Oy




'padouk pyHKUUMU

y=f(Ix]) b
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6. (padpuk pyHKkuMmM y=|f(x)| nony4yaetca
n3 rpadouka = y=f(x) cnegyroLmm
obpasom:
YacTb rpaduka nexaliasa Hag ocbHo

OXx coxpaHsieTcs, a ero 4acTb
nexatiwuasi nog ocbro Ox
oToOpaxaeTcsd CUMMETPUYHO
OoTHocutenbHO ocu Ox




'padouk pyHKUUMU
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7. UTOObI NOCTPOUTL rpaPumK PYHKLINK
y=|f(|x|)| Hago: noCTPOUTbL rpaduk
dyHKuumn y=f(x) npu x20. OToOpasnTb
NOoNly4YeHHYH YaCcTb CUMMETPUYHO

oTHocuTtenbHO ocu Oy. YyacTku
nony4yeHHOro rpadouka, nexawime
HUXXe ocu Ox 3epKanbHO OTOOpPa3nNTL
OTHOCUTEJIbHO 3TON OCH




'padouk pyHKUUMU

y=1f

=
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XapaKktepucTtuka rpadpuka rapMOHNYECKOro

KoneobaHus
D = A sin(a)t + OC)—I— B (y=mf(kx+a)+b)

[locTpoeHune rpadomka aTon PYHKLUN OCYLLIECTBNSETCS B

HECKOmNbKO 3TamnoB:

1. OcyuwectBuM napannenbHbIv NePEHOC CUCTEMbI KOOPAUHAT,
NMOMECTUB Ha4aro HoBou cuctembl Xy’ B Touky G2 (- ; 0)

2. B cucteme x‘y’ noctpoum rpadouk oyHKLNK y’=sin]§< (npn aTOM
MO>XHO OrpaHu4mBaTbCA O4HOM NOMNYBOMHON)

3. OcyLliecTBUM CXaTue nnu pacTsXkeHne rnocriegHero rpaduka
OT ocn Yy’ ¢ KoadppuuymeHToM A, Nosny4ymm Tpedyembin rpadouk.




PYHKLUA CUHYC
O6nacTtb onpeaeneHus (hyHKUMN — MHOXECTBO R BCeX
NENCTBUTENbHbIX YUCEN.

MHoOXecTBO 3Ha4YeHUU PYHKLUKN — OTPE3OK [-1; 1], T.e.
CUHYC (PYHKUNA — OrpaHuUyYeHHas.

PYyHKUMA HeYyeTHasd: sin(—x)=—sin x 45nd Bcex X € R.
[ padpuK PyHKUNUN CUMMETPUYEH OTHOCUTENBHO Ha4vyana
KoopauHar.

DyHKUMA neprnoanyveckas C HaMMeHbLLUNUM MONOXUTENbHbIM
nepmoaom 2T1r:

sin(x+21T-k) =sin x, rae k € Z ond Bcex X € R.
sinx=0npux=1k, k € Z

sin x > 0 (monoXXutenbHad) Anga Bcex x € (2m-k, m+21k), k € Z.
sin x < 0 (oTpuuartenbHagq) ona scex x € (mm+2m-k, 2mm+21m-k), k

€ L i—5+2m;3+2m], keZ
DyHKUUA Bo3pacTaeT OT —1 40 1 Ha NpOMeXyEKaX: s,

— 42Tk, —+ 21k |, kel
DYHKLMA yObIBaET OT —1 40 1 Ha NPOMEXYTKEX: 2 T’C} i

H T ? %
Hanbonblee 3HavyeHne PYHKLUU sin x = 1 B TOURAX:F <™. k<=Z
HanmeHbllee 3Ha4YeHUe PYHKUUU sin x = =1 B Toqﬁaigwm, keZ




PYHKLUNA KOCUHYC

O6nacTb onpeaeneHust pyHKLUUN — MHOXECTBO R BCeX AeNCTBUTENbHbIX
yucen.

MHoOXeCcTBO 3Ha4YeHUUN (PYHKLUNN — OTPE30K [-1; 1], T.€. KOCUHYC PYHKLNA —
orpaHuyeHHas.

PYHKLUA YeTHaA: cos(—x)=cos x Ans Bcex X € R.
[padburK PYHKUUN CUMMETPUYEH OTHOCUTESNTBbHO Ocu OY.

PyHKLUA NnepnoanyeckKas c HaMMeHbLLNM NOSTIOXUTESTbHbIM NepUoaOoM 2TT:

cos(x+2T1T-k) = cgg@fp&{( € Zanascexx € R.

cos x = 0 npu

xe(—g+2m’c, 2m’c], keZ

cos x > 0 Ansa Bcex
3

- [E+2m,§+2m], keZ

cos X < 0 Anga Bcex

L’ai‘t+2m’c 2”0’6]
2”Dc "l:+2”l:»’c kez

x=2mk, kez
=T+2Mk, keZ

PyHKLUUA Bo3pacTaeT oT —1 40 1 Ha npome
PyHKUNA yObiBaeT oT —1 40 1 Ha npomemy:l
Hanbonblwee 3HavyeHne hyHKUUUN sin x=1B Tquax
HaumeHbllee 3HaYeHUe (pyHKLMMN sin x = =1 B Tquax




PYHKLUUA TaAHIeHC
O6GnacTtb onpeaeneHns PyHKLUUU — MHOXECTBO BCEX

nencTeuTen bl-bbi)%‘l-lwceﬂg Epome
MHoXecTBO 3Ha4YeHUN (pyHKLUMN — BCH Yncriosas rnpsimas, T.e.
TaHreHCc — PYHKUMA HeorpaHU4YeHHas.

PYHKUMNA HeYeTHanA: tg(—x)=—tg x Ans BCex X n3 obnactu
onpeneneHus.
[ padpuk PyHKUUM CUMMETPUYEH OTHOCUTESNIBHO Oocu OV.

PYyHKLUA nepuoagnyeckas c HaMeHbLUNM MONOXUTENbHbBIM
NepuoaoM It f.etg(x+1-k) = tg x, k € Z ond Bcex X u3 obnactu
onpegeneHus.

tgx:OHDM xe(m@:;g+mﬂ:], kel

>
tg x>0 ans Bcexxe(_gmﬁ]’ e

tg x < 0 onga Bcex (%m%ﬁ_]’ —




PYHKLUUA KOTAHIeHC

O6nacTb onpeaeneHns PyHKLUUN — MHOXKECTBO BCEX
0ENCTBUTESNbHbBIX YNCES, KPOME YNCEF. *<Z

MHoXecTBO 3Ha4YeHUU PYHKLUUUN — BCH YNCrioBas
npsamMas, T.e. KOTaHreHC — PYHKLUUSA
HeorpaHuU4YeHHas.

PYHKUMNA HeYeTHad: ctg(—x)=—ctg x 4nd Bcex X U3
obracTu onpeneneHus.
[ padpmK PYHKUUN CUMMETPUYEH OTHOCUTENBHO OCU
OY.

®yHKUMA neprnognyeckas c HaMMeHbLLINM
NONOXNTERbHEIM REPUOAOM TT, T.€. Ctg(x+TT-k)=ctg X, k
€ Z Ond Bcex xn?&?m@?meqnpenenemn.

ctg x =0 npu

T
xe[——+ﬂk;ﬂkj, keZ

=
ctg x < 0 4ns Bcex




