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OnpedesieHue opmo2oHasibHoOU

cucmembl OYHKUUU

TpbuzoHoMempu4eckas cucmema yHKuUU
1, COS X, SIN X, COS2X, Sin 2X, .., COShX, SiN hX, ..

Ha3bl8aemcs opmoaoHarilbHoU Ha Ompe3Ke
[-TT,1T] U Ha 8CsIKOM ompe3Ke OrlUHbI 21T MoXXe 8
MOM CMbICrie, 4mo uHmeapari rio 3momy
ompe3Ky om ripou3seodeHus /obbix 08yx
pasniuydHbIX yHKUUU amou cucmemMbl paseH
HYJr1t0, @ 0m 0OUHaKOo8bIX-TT .



llpumepsbi

PaccMoTpuM HECKOSTbKO NPUMEPOB TaKMUX
MHTErpanos.

|sinnxdr =0 B CUNY HEYETHOCTY
noabIHTErpanbHOU OYHKLNN.
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I sin kx sin mxdx = j(cos(k —m)x —cos(k+m))dx =0
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Jsmz nxdx = 5 j(l —cos2nx)dx=rm
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OnpederneHue psida Pypbe

TpUroHoMeTpu4ecKkun pan

a = .

S(x) = 70 + Y a, cosnx + b, sinnx
KoaqaqamumeHTQFﬂmToporo BblYMCIEHbI NO
dopmynam Oypbe, T. €.

a, = % j f(x)dx,a, = % j f(x)cosnxdx, b, = % j f(x)sinnxdx,

—T - ~T
Ha3blBaeTcs paaom Pypbe Nnepnoanyeckomn C
nepmnoaom 21T PyHKLUUMN.
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OnpedesneHue KycO4YHO-
MOHOMOHHOU PYHKUUU

DyHKUMA f(X) Ha3blBaeTCs KYCOYHO-
MOHOTOHHOW Ha oTpe3kKe [a,b], ecnun aToT
OTPE30K MOXXHO pa3dbnTb KOHEYHbLIM
YMCIIOM TOYEK HA MHTEpPBArbl, B KaXXO0M
N3 KOTOPbIX PYHKLMS MOHOTOHHA.

[lpumepbl KyCOYHO-MOHOTOHHBIX
dyHkUMN:1) y = x* x e[-1,1] , 2)sinx,
3)cosx .



JJocmamoyHbiU nNpu3HakK

cxoodumocmu psida Pypbe

Ecnu nepnoanyeckasa ¢ nepmogom 211 pyHKUUA
1) KyCOYHO-MOHOTOHHA, 2) HeNnpepbIBHA Ha
oTpeske [-T1,TT] unn nMeeT Ha HEM KOHEeYHoe
4YMCIo ToYeK paspbiBa 1-ro poga, 1o pag Pypbe
9TOU PYHKUKUN CXOOUTCSA BO BCEX TOYKAX 3TOrO
oTpe3ka. Cymma nonydeHHoro paga S(X) pasHa
3Ha4YeHuo PyHKUMKM f(X) B TOUKaX
HenpepbIBHOCTU OYHKLUN, @ B TOYKaX €e
pa3pbiBa cymma psaa paBHa nonycymme
NeBOCTOPOHHErO N NPaBOCTOPOHHErO Npeaenos
doyHKUMK, T.€., eCNKN X = ¢ — TOYKaA pa3pbiBa, TO

S()|. = f(C—O); f(c+0) .
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Pa3no)xeHue e psiobl ®ypbe
YyemHbIX OYHKUUU

Ecnu f(x) —deTHaa pyHKUMSA, TO PYHKLMN

f(x)sinnx SBNAIOTCA HEYETHLIMK, a

PyHKUMK  f(x)cosnx -YETHbIMU Mpw
nobbix Nn=1,2,.... Torga B cuny cBoncTBa

onpeaenieHHoro nHTerpana :
j f(x)dx=0 ,€cnu f(x) — He4eTHa, u

f f(x)dx = ZJ f(X)dx ecnu f(x) — yeTHa
- 0
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lpodosnxkeHue
2 2
NONy4Ynm a, = —_[ f(x)dx,a, = ;j f (x) cosnxdx

b = j £ () sin nxdx = 0

a
Torna nmeem: S(x) = 0+Za COSNX

roe o 2 n=1
a, = ;J' f(x)dx,a, = ;_[ f (x) cosnxdx
0

0
0151 YETHOW (PYHKLUMW.



Psi0 dypbe HeyemHou pyHKUyuUU

Ecnu epyHKuus f(x) saensemecs HedemHou
U rnepuoouYyecKkou ¢ rnepuooom 21, mo ee
ps0 Qypbe umeem 8uo:

S(x):ansinnx ’

2o0e KoaqbqbuuueHmb/
b, ——j f(x)sin nxdx



Psio ®ypbe nepuodudeckou ¢
nepuodom 2/ pyHkuyuu

Ecnu ¢pyHKkuus f(x) umeem nepuoo 2/, 20e
I-niroboe 4ucro, bonbwee Hyrns, mo ee psio
Qypbe MOXXHO nosny4umse U3 psoa Pypbe
rnepuoou4yeckou ¢ ne,puodom 21T
yHKUUU, nono>/<ue x=— . loeda

QQYHKUUS f(x) = f( ) q)(tgt umeem repuoo
2 1. B camowm Oene

f(l(t_zﬂ)) f(—+21) f( 'y = o(0)
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lpodosnxkeHue

Paznoxum B pag ®yHkumio @(¢), a 3aTem
BepHeMcH K cTapou nepemMmeHHon. Nveem

S(x) =%+ Y a, cos@+bm sin@  TAS
n=1

a, = }j;f(x)dx

]! NIt
a =— x)cos——dx
n Z_ij() l

1! NI
b =— sin ——d
) lflf(X) —ax



Psi0 ®ypbe yemHoUu yHKUUU

AHarnoau4Ho momy, Kak rosy4daemcs psio
Qypbe nepuoduyeckou ¢ rnepuooom 21T

QYHKUUU, MOXHO Mosly4ums psi0 oyHKUUU
c rnepuooom 2. Toada umeem cnedyroujue

cbopmyrnbi: S(x)=—+ Za cos@ , 20e

- j f(x)dx,a, == j f(x) cos—dx



Psi0 dypbe HeyemHou pyHKUyuUU

Ecnu doyHKUMA aBNSeTCca HEYETHOU, TO ee
pag Pypbe aBNAeTCA psaomM No CUHycam U
ero MOXHo 3anucaTb B cnegytoLlem Buae:

S(x) = Zb smnﬂx o

= j f(x)sm—dx



Pa3noxeHue e psio0 ®ypbe
Hernepuoou4Yyeckux yHKuuuU

Ecnu eyHKuus He aersiemcs rnepuoou4deckou, mo amy
yHKUU0 dooripederisom 00 riepuoouyeckou. 3amem
Mos1y4uUBWYHCSA NepUuoOUHECKYO OYHKUUKO
packnaobiearom 8 ps0 ®ypbe, Komopbiu byoem
cxo0umabcs K oyHKuuu f(x) Ha npomexxymke, 20e 3adaHa
ama QyHKUUS, ecriu, KOHEYHO, OHa ydoeriemeopsiem
ycriogusiM 0ocmamo4YHOo20 rpu3Haka cxoouMocmu psioa
@ypse. [Npu amom doonpedeniums OyHKUUI 00
rnepuoouyYecKoU MOXKXHO pa3ariudHbIMuU criocobamu. B
yacmHocmu, ee MOXXHO 000rpederniume Kak YemmHyro unu
KaK HeYemHyio.

Kak amo MoxHO coerlamb, paccCMOMmpuUM Ha
KOHKPEeMHOM rpumMepe.
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lpumep pa3snoxeHuss pyHKUUU 8
psio dypbe

1).Pa3noxumse QyHKUUO y=X 8 psi0
®ypbke a) no cuHycam u 6) o
KocuHycam. [Jooripeodenium qpyHKUUO 00
rnepuoou4yeckou HedemHbiM 0bpa3om.
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PeweHue

o0 . 2 T
Torga S(X) = Zb,, SNNX rge b, =—IXSin nxax
n=1 7T 0

BbluMcnnM MHTErpan no YacTaMm:
U= X, du=dx

27 .
b = —jxsm nxdx = . cosnx | =
TT dv =sinnxdx, v = —

n
2 cosnx,. 17

=—|—X ‘0+—_[cosnxdx =
1 n ne
2( & | i 2

=— ——cosmr+—251nnx‘o = ——COSnm
7T n n n

=N g



lpodosmkeHue

2

Takum obpasom,d, = —cosar g

=2
S(x)= ) ——cosnm -sinnx
; n e roex (0, 7) unu

.1 SIN nx

S(x) =23 (1)

n



lpodosmkeHue

Loonpeodenum menepsk f(x) 0o
rnepuooudyecKkou OyHKUUU YemHbIM
obpaszom. Toeda S(x)=->+ ) a, cosnx

2 n=1
2 ¢ 2x° 2 rx°
S L L R Tk

U= X,du=dx

2 T
an:—jxcosnxdx: sinnx =
T coshxdx = dv,v = -




lpodosmkeHue

B 2(xsinnx . ) 2 1

- n A T N
2 2 2

= == ) =—((-1)" -1
— —(cosnz — cos0) = — ~(cosnm —1) = — (( ) )

[Mpy YETHOM N BblpaXXeHNE B CKOOKaX paBHO HYMIO U,

3HA4YUNT, a = O anpum — HeYyeTHoM, T.e.nMpn n=2m+1
n

“. cos(2m+1)
a . Torpa S(x) = ——— X
am = §12m+1)) R S0)=3 - 3 oy
Mbl nony4ynhu pasnoxeHne qyHKUMU B p;u:l,”ET)ypbe Ha

NpOMEXYyTKe (O,'IT). .
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