1. CHeKTpaJILHbIﬁ AHAJIHU3 MEPUOAUIECCKUX CUTHAJIOB

HGHB pa6OTBIZ ITo3HAaKOMHUTHCS C OCOOEHHOCTSIMH CIICKTPAJIBHOI'O Pa3J10KCHUA
NEPpUOANICCKHUX CUTHAJIOB.

ITocTpoeHne rapMOHMYECKOTO CIIEKTPa MEPUOANYECKUX CUTHAIIOB OCHOBAHO
Ha Pa3JIOKEHNUN CUTHAJIOB B TPUTOHOMETpUYECKH psin Dypre:

a o8]
t)=—2+ Z(ak cos(a, )+bk(a)kt)), (L.1)
2 3
rae o, =k® — OUKIMYecKas 4acTOTa k-O TapMOHHMKU CHTHANA, HMMEIOLIEro

UKIINYECKyIo yacToTy @. Koaddurments psiga (1.1) onpenensitorest popmynamu

. :% ! x(t)cos(wt)dt, b, :% ! x(t)sin (eo,t) dt. (1.2)

27
3nece I'=— — mnepuoja curHaina. M3BeCTHO, 4YTO JIOCTATOYHBIM YCJIOBHUEM
10}

CXOJUMOCTH pPAOa (11) «II0YTH BE3AC» ABJIAIOTCA YCIOBUA I[I/IpI/IXJIG JJIA CUTHaJla

x(t).

Psn (1.1) MOXHO TIpeICTaBUTh U B IPYTOil hopme:

x(t):A0+iAk cos(w,t+@,), (1.3)

k=1

a : .
e AO:EO, A = \Ja;+b},keN, u ¢ =Arg(a, - jb) (3mech u manee j —
MHMMas eauHuna). Ywumcenma A4,k =0,1,..., Ha3pIBalOTCI aMIUIUTyAaMu k-Oi

TapMOHMKH, a @, — UX (pazaMu.

B xommexcHoit popme psig (1.1), (1.3) MOXKHO npeACTaBUThH B BUJIE

=N'Ce™, (1.4)
k

keZ

rie @ ,=-w,. 3Hag CBI3b MEXKIY TPUIOHOMETPHUYECKOM U IOKa3aTeIbHOU

dbopMamMu TIPEACTABICHUS KOMIUIEKCHOTO YHCJA, HECJIOXKHO YOEIUThCS, YTO



|Ck|:Ak nu ArgC, =¢,. @opmynsl (1.2) mia paga (1.4) MoxHO 3amucarb B

KOMMaKTHOU opme
1 T
C, =—|x(t)e’™dt. 1.5
=7 )0 (15)

OtmeruMm, uto ¢opmynsr (1.1), (1.2), (1.4), (1.5) sBAsSOTCS YacCTHBIM
cllydaeM pa3JioKeHHs CUTHAJIA 10 OPTOrOHATBHOMY Ha0Opy (PyHKIIHIA:

- f p()x(t) f, (t)dt
X0=2 A0, C= : (1.6)
[ (o) 20

rae (*) o0o3HauaeT KOMILJIEKCHOE CompspkeHne, p(f) — BecoBas (PyHKITHMS, KOTopas
paBHa | nns TpuroHomerpuueckoro pspa ®dypee, a QyHkuum f,(#) 00paszyroT

OpTOTOHAJIBLHBIE HA00p (PYHKIINI HA HHTEpBAJIC ¢ € [tl;tz] , T.€.
[p) £, 1 dt =5, 0| £, . (1.7)

Lk=m
rue o, :{0 pem cumBoJl Kponekepa. OtrmetuMm, 4to xoTs B dopmyie (1.4)

CYMMHpPOBAHHME NUIO IO BCEM IIEJIbIM YHUCJaM, BKJIIOYas OTpHIATEeNIbHbIE, OHA
octaercsl dKkBUBaJeHTHOU (opmyre (1.6), Tak Kak ajis aOCOJIIOTHO CXOJSIIETOCS
psila Mbl MOXKEM MEHSITb MECTAMHU ClIaraeMble, a MEXIY MHOKECTBOM LEJbIX U
HaTypaJIbHBIX YHCEI MOKHO YCTAHOBUTH B3aUMHO OJTHO3HAYHOE COOTBETCTBHE.

W3 Kkypca MaTeMaTH4ecKOro aHaji3a U3BECTHO, YTO /ISl YACTUIHON CyMMBI
psna (1.6), 3anannou hopmysoit

N
X, (=2 Cfi (0 (1.8)
k=0
kodpdunuentst  C,, 3agaHHele  ¢Qopmynamu  (1.6), MHHUMH3HPYIOT

CPEIHEKBAAPATUYECKYIO OLIUOKY

oy = tf|x(t) —x, () dr. (1.9)



Takum oOpaszoMm, yactuuyHasi cymma psiga Oypee ¢ koddpdunuentamu (1.2)
TaK)K€ MHHHUMHU3HUPYET CPEIHEKBAAPATUYECKYIO OIMMOKY ammpokcumarmu. I3
ATOr0 B YACTHOCTH CJEIYET, UYTO CpeIHEKBaJpaTHUecKas OIIMOKa TOJIKHA, Kak
MUHHUMYM, HE PacTH C POCTOM YHucia N y4YUTHIBAEMBIX TAPMOHUK B Pa3I0KEHUMU.
OpmHako MrHOBEHHAs OIINOKa

N
ey =x(t)—x, (1), xy(t)=4,+ 4 cos(at+p,), (1.10)

k=1
BeleT ceds cioxHee. Jlaxe ISl MEPUOAMUYECKOTO CUTHAJA, YJIOBJIETBOPSIOLIETO
ycioBusiM Jlupuxiie, MrHoBeHHas omunoOka (1.10) MOKeT HE CTPEMUTBCS K HYJIIO MO

MaKCUMAJIbHOMY 3HAYE€HUIO max|5N (t)| nmpu N — oo . D10 cBsi3aHO ¢ 3 heKToM
0<t<T

['u66ca. Eciu curHanm x(¢) TepnuT pas3pbiBbl IMEPBOr0 pojia CO CKAYKOM Ha
BeMMYMHY Ax, TO BOJHM3M OSTUX TOUYEK pa3pbiBa aMIUIMTyJa OIMMOKH &(1)

CTPCMUTCA K BCIIMYUHC

_[Adsine o,
Igslg)zg|ew(t)|—7‘([Tdtz9A)OT|Ax|. (1.11)
[Tpu sTOM aMrIuTYAa OMMOKH €1a00 3aBUCUT OT N, YTO MO3BOJISIET KAYECTBEHHO
HaOmonath 3¢ ekt ['ndboca naxke mpu HEOOIBIIIOM KOJIMYECTBE TapMOHUK. bosee
TOTO, OIMMOKa BO3HUKAET KaK CJIEBa, TaK W CIpaBa OT TOYKHU Pa3pbIBa, UMeS TIPH
ATOM pa3Hbli 3HaK. T.e. Ipu mepexojie Yepe3 TOUKY pa3pbiBa MCXOJHOTO CHUTHAJIA
TJIAJIKKUI CKaYOK ammpOKCUMHPYIOMIETO €ro CyMMBI MPEBHIIAeT AX MPUMEPHO Ha
18%. Yuer nanHoro 3¢ dexra BaxkeH B T€OPUH 00pabOTKH CUTHAJIOB, TaK Kak I10
CYyTH CBOEH OH MpEeICTaBIseT COOOW HEyCTpaHMMYIO OMIMOKY ammpOKCHUMAalUd
pa3pbIBHBIX (DYHKITUH.

[Iporpamma paboThI

1) 3apgaiite mepuonnuecKkuid pa3pbIBHbIA cUTHaN, Kak B Ilpunoxenun 1, u
MOCTPOWTE €r0 aMIUIUTYIHBIN U (ha30BbIil CTIEKTPHI.

2) IloctpoiiTe yacTHUHYIO cymMmy psiga Oypbe sl CUTHaNA B I1.1, COCTOAILYIO
u3 5, 10 u 20 nepBbix rapMoHUK. CpaBHUTE TpaUKK CUTHAIOB, BOCCTAHOBJIEHHBIX
10 JTaHHBIM KOJMYECTBAaM TapMOHHK. JIJIT 3TUX TpeX CyMM IOCTPOWTE Tpaduku
MTHOBEHHOM OIIMOKK, a TakXe HalauTe CpeIHEKBAaIPaTUUECKYHO OIIUOKY.
Yo6enurech B Hanuuue 3¢ dexra ['udo6ca.

3) [loBropute n. | m 2 miId NEPUOAMYECKH MOBTOPSIOMIUXCA HWMITYJIbCOB
aMIIUTYA0 A U JuTenbHOCThI0 T, 3agaHHbIX [IpunoxxeHueM 2 B COOTBETCTBUU



C BallMM BapHaHTOM. AMHJ’II/ITy,I[a A n JINTCIIBHOCTD T curnana 3aJaCTCsA

npenonaBareneM. I[lapamerp 7 momOepuTe CaMOCTOSITENBHO, YTOOBI Tpaduk

CUTHaJIa OBbUT OXO0X Ha npuBeneHHbIN B [Ipunoxenun 2. Ilepros curnana 3aganre

B 1,5-2 paza Oosibllie, 4eM JJIUTEILHOCTh OJHOTO UMITyJbhca. B mpomexyTkax

MCXKAY UMITYJIbCaMHU CUTHAJ ITOJTOKHUTC paBHBIM HYJIIO.

)
2)

3)
4)
5)
6)
7)

8)

9)

KOHTpOIBHBIE BOITPOCHI

Urto Ttakoe a¢pdext 'n66¢ca?

Kakue curnansl mMoxkHO packiaabiBath B psan Dyppe? Kakue ObiBaror
JIOCTATOYHBIE YCIOBUSA JIJIs1 CXOAUMOCTH psina Dypbe?

Kak moctpouTh CrieKTp MOJUrapMOHUYECKOTO CUTHAJIA?

Kak M3MeHHUTCS CHEKTp MEPUOJUYECKOr0 CUTHaa, €CJIU CIBUHYTh €ro IO
BPEMEHU Ha HEKOTOPYIO BEIUYMHY 7., HE MEHss ero GopMy, aMILIUTYy U

4acTtory?

Yrto Ha3pIBaeTCS TAPMOHUKON NEPUOANYECKOTO CUTHAJIA?

[losicHUTE CMBICI NPUHIUIIA CYTIEPIO3ZULNNA ISl TAPMOHUYECKOTO CIIEKTpa
IIEPUOIUYECKUX CUTHAJIOB.

Kak Bezner cebst MTHOBEHHasI U CpeIHEKBaApaTHUECcKasi OIIMOKa YaCTUYHOM
cyMMsl psiga Oypbe IpH yBEIUUEHUN KOJIMYECTBA CIAracMbIX B HEH?

Kakue ectb oTianunTeNbHBIE OCOOEHHOCTH y aMIUIUTYIHOTO Wi (ha30BOrO
CIIEKTpa NEPUOANYECKUX CHUTHAJIOB, KOTOPHIE OIMCBIBAIOTCS YETHOW WU
HEYEeTHOU (PyHKIMEH?

Haiigure ammiutynsl u  Qa3pl TapMOHMK CUTHAllAa 10  3a/JaHHBIM
ko3 uieHTam ero pasznoxeHus B psag Oypre 1o KOCHHycaM U CUHyCaM.



