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dpaHuy3CcKumn matemMaTuK, OU3KK.

[TOYETHBIN YNEH MHOTMUX
akagemun, B T.4. [etepbOyprckomn.
Tpyabl no anrebpe, guddepen-
LuanbHbIM YPaBHEHUAM U
MaTemaTmyeckon usuke. Ero
«AHanuTuyeckasa Teopua Tenna»
npuBena K cosgaHuo Teopumn
TPUFOHOMETPUYECKNX PAOOB
(paooB Pypbe), TEOPUN MHOXECTB
N TeopUN PYHKLMNH.

AKTUBHbIN OOLLECTBEHHbIN
XKan batuct XKozed nesartens BpemeH dpaHLy3cKom

dypbe Pesontounn n HanoneoHa

1768 - 1830 boHanaprTa.




NoranH lNéTep NycTtas
NexeH Oupuxne

1805 - 1859

Hemeukunm matemMaTuK,
BHEC CYLLECTBEHHbIW BKIag B
MaTeMaTU4ecKknm aHanms,
TEoputo PsiaoB, TEOPULOD
dYHKLUMN U TEOPUIO YUCEN.
YyeHuk X.Pypbe.

Cpeaun ero y4eHmKoB
PumaH, depneknHa, KpoHekep.

O6ocHoBan NNogoTBOPHbLIN
[purHyun Jupuxre B Teopumn
noTteHumana.



Paabl ®ypbe

[TIpocTOn Nepuoanveckn npouecc (rnpocmoe
2apMoHu4Yeckoe KoriebaHue) onncbiBaeTca yHKLUNEN

f(1) = Asin(o1 + ¢,)
A —amMnnuTyga, o - YactoTa, o — Ha4anbHasa gasa.
CrioxxHoe eapMoHu4YecKkoe KosriebaHue:
() =4, + 4, Siﬂ(f+(P1)+A2Siﬂ(2I+(p2)+---
Nnu
J@)=4,+ (al sint + b, COST) +(a2 sin 2¢ + b, 00521‘) 4.

INrobyro nepuoanyeckyto dyHKUMIO MOXHO NpeacTaBUTb
B BUOE CYMMbI MPOCTbIX rAPMOHUK.



TpuroHometpuyeckum psaa ®ypse gnga pyHkumm f(x)

J(x)=

UIn

%

2

+(asinx + b cosx) +(a, sin2x + b, cos2x) +

f(x)==2

2

+ a cosnx +b sinnx
Z( )
n=1

dyHkumm f (X) 1 g (X) opToroHasnbHbl Ha [a;b], ecnu
b

J () glx)ete =0

Nlemma. CemenctBo QoyHKLNN
],sinx,cos x,sin2x,cos 2x,S1n 3x,Cos 3x,..

obnagaet cBOMCTBOM OPTOroHanbHOCTW Ha [-m;Tr].



[Noka3aTtenbCcTBO. Ona n #m nveem

T

1) J‘ sinnxdx =0 2) J‘ cosnxdx =0

T

3) _[ sinnx -sinmxdx =0 4) J. cosnx -cosmxdx = ()

T =’

3) J. sinnx - cosmxdx =0

0) J. sin” nxdx = 7) J‘ cos” nxdyx =T

—T

dopmynbl 1) — 7) BepHbl Npu 3ameHe [-m;t] Ha [0;2m].



BbluncneHue koadpdpuumeHtoB dypbe

[TycTb f(X) nponsBonibHas nepuognveckasa PyHKUUA C
nepuooom 2. ,El,onyCTMM YTO OHa pasnoXxeHa B paa

flx)==

2

n=1

+ Z(a cosnx + b, sinnx)

(*)

1. lNpounHTErpnpyem obe 4yactu (*) Ha oTpeske [-;m]

Nony4Ynm




2. YMHOXMM 0be 4Yactu (*) Ha cos(nX) v NPOUHTErpupy-
eM Ha 0Tpe3|<e [-m;mt]. Tonyyum

If(x)cosm*dx a m

Otcrona =— I f(x)cosnxdyx

3. AHanornM4yHo, Nony4ymm

p =1 | £ Cx)sinmxe
T —7T




YcnoBugd pa3noXumMocTu pyHKUuUuU B pag dypbe

Teopema OQupuxne
Ecnu 2n-nepuoamyeckast pyHkums f (x) va [0
1) KyCO4YHO-HenpepbIBHA (MMEET KOHEYHOE YMCIIO TOYEK
pa3pbiBa | poaa);
2) KYyCOYHO-MOHOTOHHa;
Toroa psag ®ypbe dyHkuum f (X) cxoantea K f (X) B Toukax
HEerNnpepLIBHOCTU, a B KaXO0M TOYKe pa3pbiBa X,

NPUHUMAaET 3HaYeHUne S (% =0)+ f(x,+0)
2

YcnoBus ,D,I/IpI/IXJ'Ie Aal0T AOCTATOYHbIE YCITOBUA CXOOMMOCTN.




Pag dypbe Ana YeTHbIX PYyHKLUN

 Ecnin f(x) yetHasd, 10 ee psag Pypbe nmeet B1a

x— 0 + a, CoSnx
e f(x)== Zl

— %ff(x)dx a = %jff(x)cosnxdx
T sy

Takon pag HasblBaeTCAa HENOHbIM PAAoOM Pypbe
NN PAOOM 10 KOCUHYcaM.




Pag ®ypbe Anga HeYyeTHbIX (DYHKLUUN

 Ecnn f(X) HevyeTHaaq, To ee pag Pypbe nmeet Bua

f(x)= ibﬂ S1N 72

rne ¥
b == j £ (x) sin nxdx
T 0

Takon pag Takke HernonHbiu pag dypbe nnu
PS4 10 cCUHycaM.




T
0

Tt
J.x-sinnxdx=
0

X - COosnxdx =

[lonesHble popmyrnbl

. [y
[pu ntobom n: sinnn =0; cosmn=(-1) ;
u=x dv=sinnxdx T .
COS 71X COS7IX
cosmx|=X| — +J dx =
diu=dx v=-— noJ), v N
n
T n+l
I
n
u=x dv=cosnxdx , .
. S1n 72X S1n 77X
sinnx | =X —'[ dx =
di=dx v= n |, vy n
7
L H
cosnx|” (-1) -1
-7 2 = B




Paznoxutb B psg Pypbe dyHkumio f(x) = x Ha
oTpeske [-m;m], nepmnon T = 21t .
PeweHue. PyHKLMA — HeYeTHas!, NoaTomy f(x) = Zb S1N 72X

n=l
b :%J{; Sinnxdy = Tc( (_l)nﬂj:%(—l)nﬂ

(I) 9. Z S1N 72X

n=l1

Tt

& / /
/ 0 tﬂ/ o

I

1

.(Sinx _sin2x . sin3x )
1 2 3




Pasnoxutb B pag ®Pypbe MYHKUMIO  f(x) = M Ha
oTpe3ke [-;T] nepmon T = 21t .
a
PeweHune. PyHkuMA — yeTHas. meem f(x)=—+ Zan cos nx

n=1

27 p) ] ~1)" -
a :—'[A,d.x—— T — a”:—'fxcosnxdxzz( l),, :
T T 2 7 Y T n-

T 4 cos3x cosSx
xX)=———| CcOoSXx + — + — -
J(x) 2 n( RE 5° )

/A

\ﬁ ___________________________________________________ ﬂ'




Pasnoxutb B pag dypbe 4 cC nepuogomMm 2m
doyHKL MO
ar—
—a mpu—n<x <0
J(x)= >
ampu O<x<m 7™ [0 iz
| a

f(x)=4—a in v sin 3x N sin Sx L
T 3 5



Mpadmk yacTnuHoi cymmbl s (X)
psga Pypbe yHKUUN

4

T

J(x) =1

|




[padpukum S3(X) n Ss(x) psaoa Pypbe PyHKLUUU
2, —2<x<0

f(x):{l

O<x<?2

?
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Papn ®ypbe ona dpyHKUMUU NPOU3BOSILHOIO
nepuopga
MycTtb T (X) onpenenena Ha oTtpeske [-|;+] ], nmeer
nepuog 2| n ynosnetBopsieT ycnosuam dupuxne.

[
[logcTaHoBKa X = ;f npeobpasyet pyHkumio T (X) B
[
pyHkumio  @(7) = f[—t} . ONpeaeneHHyIo Ha oTpesKe
TU
[-1] » umetowyto nepuog T = 2.

PyHKUNIO @ () MOXHO PasnoXuTtb B psg Pypbe.



¢(7)

2

n=1

Ay  ~ .
=—+> (a,cosnt +b,sinnt)

BoaBpallascb K nepeMeHHOoN X, NONTy4Ynm

fTX)=®(

"
—X
[

f)=%4 211(

X . TIAX
s—-l—b Sin——

!
=?If(x)dx
]
I THX
a, =7If(x)C-OSde
K4 |

TTnx

If(x) sm—dx




Pag dypbe Ang 4YeTHbIX U HeYeTHbIX PYHKLUN
c nepuogom 2|

f(x)=— -|—2a cos? f(x)= ibn sin?

n=l1

% = %I S (x)s - —jf(x)sm -

= —_[f(x)cos T




Pas3noxutb B pag dypbe Ha oTpeske [-3;+3] pyHKUMIo

£(x) 0, -3<x<0 S
I — —
x, 0<x<3
PelwieHue.
3

aﬂzlfxdxzé

3 2

13 mn 3 n
a —gj;lcos(?l)dl == ((—1) —1)






Pag ®ypbe ona Henepunoanyeckmx oyHKLUUN

Bbigennm ydacTtok oyHKLUMK, nognexawnmn pasnoXXeHuo B
pag Pypbe.

J&)

_— o o o o —

-

a b
Pa3noxum ero Kkak nepnogmnyeckyro qyHKLUUIO ¢ Nnepnogom

T=b—a =279
2




[Tony4eHHbIN pag Pypbe cxoamntesa K pyHkumm f(x) Ha
yydactke (a; b).

f,(x)




Pap ®ypbe B KOMNrieKCHOU popme

N3 opmynibl Diinepa € =cosQ+isinQ cneayior

e’ +e " e’ —e
COS(P = _ , SINQP = . . N oTCroaa.
2 21
inx + e—inx ' eim: _ e—f!'rx
COSnx = ;osInnx = Y X
I

[TogctaBmum 3t popmyrnel B psag dypbe, nonyvymm

zn:c —nx 1 —inx

O S e L T
n=1 !




inx

— €

— X

I . -
RN S M U P
2 >

n=1

oo
a . .
— 0 4+ E :C”emr + C_”E? I _
2 =1

o0
I .
— E 0”6’ .

=—3a0

30ecb 0003HA4YeEHO
_a,—ib,

C” — 2 . C

—n



[Tony4ynm BbipaXeHUa ana KooapPULMEHTOB:

c =l[lff(x)cosm'dx'—ilff(x)sinnxcfx}=
2\ * T

= L I f(x)(cosnx—isinnx)dy = — I F(x)e ™ dx;

AHanorn4Ho, nony4nm: ¢, =5 f f(x)e™ dx



OKoHYaTernbHO UMEEM:
: . - KOMMNekcHas dopma psga dypbe
f(Jf) _ Z C”emr;
Fl=—C

c, = 2L J. f(x)e_‘f”‘tdx (n =0,+1.+2, .. ) - KOMNJ1eKCHbIle
) -

KoadppumuneHTbl paga dypbe.
B cnyyae, ecnu nepunoa yHKuun paseH 2I:

TOFLX . TUFLY

— i / —i—
f(x)= Zc”e L. cn=%jf(x)e P, n=0,21, £2,...
gy

7
H=—13C



LY
J——

[
C,.€ - 2apPMOHUKU;
C,, - KOMMIEeKCHbIe amraumyosbl;

N
(N, =—— - B80JIHOBbIE HucCJia,

n

C

H

{‘Cl

{(1)1 Ly, O, .. } - YaCMOMHbIU (80/IHOBOU) CreKmp;

.. } - amnaumyoOHbIU crnekmp;,

C,

> 5= -3

{(Pn = —arge, } - @a3086bIU crnekmp.



UHTerpan dypbe

[TycTb f (X) onpenoeneHa Ha BCeW YMCITIOBOM OCH,

yOOBIETBOPSET ycnoBuam [upuxre Ha nobdom
KOHEYHOM NPOMEXYTKe [-I;+] ] n abcontoTHO

MHTErpnpyema: I |/ (x0)| e = M < oo

n T
O6o3Ha4Unm o, = — L Ao, = n

[TogctaBum B hopmyny paga dypbe

ad,  ~ :
f(x)= ?“ + > (a,cosm,x+b, sinwm,x)

n=1

BblpaXKeHUsi Ansi KoapPUUNEHToB a,, b,

1’



[Mony4ynm:

f(l)——.[f(f)df-l- Z.[f(r)(cosm [-Cos® x+

' =1

+sSIn® 7 s o x)dt

(x)_—ff(r)dwr fo(r) cos®, (—x)dt

'Hlf
roe

ij(r) cos®, (1—x df——Z[If(r) cos®, (- l)df}‘_\.

T.€.

'F?lg n=1\__J

O(0,)

Bynewm HeorpaHuueHHo ysenuumeatb | (1 — «)



o

TOI',EI,a f(.l’) _ lhm

T[>

Fl=

1 oo
¢(0,)A0, ==[o(0)do;
1 n 0

[Tonyunum uHmeepan Pypbe ana pyHkumm f (x):

1+3‘: +c0
f(x)= ;:[Cdm:[c f(t)coso(r—x)dt

Uiin B BUOE

f(x)= T(A(co)coscox + B(o) sincox)dco

—o

roe

A(o) = 1 ]: f(t)cosotdt, B(o)= ! ]: f(t)sinotdt.

Tt T



Ecnun dyHkuua f (X) yemHas, 10

E= —T[Tf(r) COS cordrj CoOS XA

Ecnn — HeyemHas, 10

ifix)= —T[Tf(r) smoofdrj sin Oxdm




B cummeTtpuiHon dpopme 3anncu dbyagem MMeTh:

* 0519 YemHou yHKUUU \/*
f(x)=

rne A \/7_[f cosotdt -

- KOCUHYCc-npeobpasosaHue Pypbe;

cos oxdo,

* 0519 HedYemHou gbyHKUUU >
f(x)=,/=| B(o)sinoxdo,
T

0
roe B \/7If sin ozdt

- CUHyc-rpeobpasogaHue dPypobe.




