OnckpeTnsauusa
HenpepbiBHbIX CUrHAaN0B.

CnekTp.

Lenb: HAyu4ynTbCa ANCKPETU3NPOBATb
CUrHanbl, onpeanensaTb UX CNeKTp.



Anckpermsaymsa aHasioroBoro
CHUrHasia — npouecc npeobpa3zoBaHus
CUrHasia B nocnenoBaTesibHOCTb
BPEMEHHbIX OTCYETOB

K T~

t o7 17



[ANCKPETHbIN CUrHaN MOXET ObITb
npeacTaBlieH B BUAE:

X(NT) =X(N) =X, = {Xg, X1 XN_1 )

rae:
T —uHTepBan (nepmnoa) AUCKpeTUsaumnu
N —-4ucno oTc4yeTOB AUCK. CUTHanNa
Nn—HOMep OoTcYyeTa ANCK. CUrHana



Ecnn pyHKuma x(t) nmeert cnekTp,
OrpaHUYEeHHbIN HEKOTOPOU YAaCTOTOUN Mg,
TO curHan x(t) moxeT ObITb MOMTHOCTbLIO
BOCCTAHOBJIEH NO ero ot4yeTaM, B3ATbIM

Yepes BpeMS T . T
< 7o,

1 2
f,==[lul; mn:?n:ann paa/c|

A 7T



npeodbpa3zoBaHue dypbe

Ecnn curHan aHanoroBblX, TO €ro CrneKkTp
M CaM CUrHan CBsA3aHbl Mapou
npeobpazoBaHn Oypbe:

(

X, (jo) = Tx(t)e‘j“’tdt

X (t) = Z_R_[o X, (jo)e’do

.



B cny4yae ANCKpeTun3npoBaHHOIo curHana
X(NT):

X(jo) = > x(nT)e 1"
n=0
% 1 j0.50, |
x(nT)=—— [ X(jo)e!”"d(jo)
J(D.U. -]0.50,

\



CneKkTp ONCKPeTU3npOBaHHOIoO curHarna
npeacTaBnaoT cobon nepmnoanveckoe
NOBTOPEHME CrNeKTpa aHanoroBoro curHana c
nepmogomM NOBTOPEHUSA paBHbIM YacToTe

ONCKPETN3aLNN:
x(jo)} xijo)}
| %\ m m
/
/
/
> o >
® Oy 20, ®
1 o0




na onpeneneHna cnekrTpa
AVNCKPETU3NPOBAHHOIO curHana x(nT)

NPUMEHSAIOT HOPMUPOBAHWE MO YacToTe:
o
Q=— = ol =210
Wn

TOraa.

X(jQ) = 3 x(nT)e 22

n=0



NMpumMmep 1:
NaH curHan u(t) =U,, COS((Df[) .
HAvckpeTmnsmnposaTtb ero ¢ f, =100 kl'y .

[TocTpouTb anarpammy AC, 3anucaTb
YUCSTIOBOW MAccuB 3HadeHun AOC, HaNTn um
nocTpoutb cnekTtp AC.

U -2 B
fl =10 KFLI,



PeweHMe:

1.0npenennm yncno otcuetos AC

f
N=2 :—100 =10 oTcueTtoB OC
f, 10



TOraa YnMcnoBon MaccmB 3HaveHun AC:

u, ={ 2cos0; 2cos36°%: 2cos72%...: 2c05324°}

u,=1{2;1.62; 0.62; -0.62; —1.62;
-2; —-1.62; —0.62; 0.62; 1.62}



u, =1 2;1.62; 0.62; -0.62; —-1.62,;
-2, -1.62; —-0.62; 0.62; 1.62}



CneKTp aHanoroBsoro
CUrHana B
TPUTOHOMETPUUYECKON
dpopme

CnekTp
aHaJZI0roBOIro
CUrHasia B
KOMMJIEKCHOW
dopme




CnekTp Takoro AC - nepunognyeckoe
NOBTOpEeHMe crnekTpa aHanorosoro
CUrHasia B KOMIMJ/IEKCHON popMe

U(o)

—-10 0| 10 O0 110 f,klu



NMpumMmep 2:

OnpenennTtb CNeKTP ANCKPETHOro
curHana. lNocrpoutb rpauk AC, cnekTp

0C
x(n)=10,8; 0,5; 0,4}




PelwleHMe:

1.MoctponM rpacpuk AC




2. Ana HaxoxaeHnqa cnekTtpa OC
MCMNOJIb3YyeM.

N-1 _
X(JQ) — Z Xne_Jn°2nQ
n=0
N=3

X(jQ) =0,8e 1Y + 0,56 714™2 1 0,4 71471



Boiaenum Mmoaynb U asy:

X(C2) — 0,8+0,5c05(21Q)+0,4cos(4nQ)]? +
0,5sin(2nQ)+ 0,4 sin(4nQ)]|?

0,5sin(2rQ)+ 0,4 sin(47Q)
0,8+0,5c0s(27Q)+0,4cos(4nQ)

oy () = —arctg



Paccuntaem cnektp AC.:
Q=0
X(j0) = 0,8 +0,5e 1270 1 0,4 1470
08+05+04=17

Q=0,25

X(JO,ZS)Z 0,8+0,5e 4 +04e 4 _
0,8-j05-0,4 =0,64e 5134



Q=05

X(j0,5)=0,8+05e  2+04e 2=
08-0,5+0,4=0,7

Q=0,75

4
X(j0,75)=0,8+0,5e = 4 +0,4e 4=
0,8+j0,5-0,4 =0,64¢> 1,34°



Q=1
X(j1)=0,8+ 0,5e 1471 1 0,4e7 147! =
08+05+04=17




X(Q)

1,7

0,7

O 0,5 1,5 2

—t

AYX [I1C aBndeTcs HenpepbiIBHOW Nepnoanyecku
NOBTOPSAIOLENCS YETHOU (DYHKLUNEN



OYX OC asngeTrca HenpepbiIBHOW Nepuoanydecku
NOBTOPSIOLWENCA HEYEeTHOMU (PyHKLUMNEN



Z-npeobpa3oBaHue
ANCKpPEeTHOro curHana.

Llenb: HAay4YnTbCs HaxXoauUTb z-
n3obpaxxeHme AUCKpPeTHOro curHana

HaY4YNUTbCHA BOCCTaHaB/INBATb OPUTrMNHAI
No N3BECTHOMY Z-n306pa>xeHunto



[Tapa z-npeobpasoBaHni Nony4arTcs 13
doopmyn npeobpasoBaHua Pypbe ans
OVUCKPETHOro curHana nyTem 3aMeHbl:

z =gl

X(z)= Y x(n)z™"

N=—0o0

X(nT) = 2—;§ X (2)2"dz



NMpumMmep 3:

Onpenenntb z-n3obpaxeHune
ANCKPETHOro curHarsna.

x(N)=1{0,5;0;0,2;0,4}

PelweHMe:

X(z)= Y x(n)z™"

N=—o0

X(z)=05+0- z71102.22+04.273



nNaHo Z-nsobpaxeHue
X(2) = 05z 1+0222-082%+0,1z"

Hauntu: ANCKPETHbLIN CUrHanN

T.K. Z—Mn3o00paxeHuwe npeacTtaBrieHO
B BUAe CyMMbl, TO ANCKPETHbIU CUTHan.:

x(n)={0;05;02;0;-0,8;0,1}



®* NCMOJIb30OBaAHWNE TEOPEMbI O BblHETAX

W(Z)—Z-i Ay

ecim X(z)=z- —
V(z) 0 Z—Z

rae z, —nomnwoc X(z)

Q n
Torga x(n) = > A (z, )
k=0



NMpuMmep 4: naHo Z-n3obpaxxeHune

z2 _06z+008
72 -082+015

Hawntu: ANCKpEeTHbIN curHan.

X(z) =



PeweHue: npusenem X(z) K snay
W(z) _ - z? -0,62+0,08
V(iz) = z-(z2-082+0,15)

X(z)=2z-

Hangem nontoca X(z):

z-(z2-082+0,15)=0
z1=0; z, =05, z3=0,3

TorAa. 72 _0.62+0.08

z-(z-0,5)z-0,3)

X(z)=1z-



Hanaem kosadppuumeHtbl Ay :

lim (2 °-0,6z+0,08 _
Ho/é/z’ (z-05)z-0,3)
_998 _ 4533
0,15

A, lim (2 ~0,6z+0,08
2_2—>05/9/§ /@/5 / — 03

=0,3

" 01



2
A3= lim (Z ’3) Z —O,6Z+0,08 _

20,3 z-(z-0,5)z-03)
=_OD1=OJ67
Toraa -0,06
X(2)=z- 0,533I 0,3 : 016 _
Z z—-05 z-03

0,3 0,16

=0,533 1 - A -
1-05.-z+ 1-03-z




03 016
1-05-z1 1-03.27"
Toraa ANCKPEeTHbIN CUrHas
x(n)=0,533-0" +0,3-(0,5)" +0,16-(0,3)°
HanaeM nepsble Tpu otyeTa AC:
x(0)=0,533-0°+0,3:(0,5° +0,16-(0,3)° =
0,993
x(1)=0,3-(0,5) +0,16-(0,3)' =0,198
x(2)=0,3-(0,57 +0,16-(0,3)° = 0,089

X(z)=0,5331




3anaua 1

OaH curHan u(t) = U,_ cos(2xfit) .

3aanaHue

[JUNCKpeTn3npoBaTb ero C 4YacTtoTou f
I'IOCTpOMTb anarpammy [C, 3anucaThb
YyncgaoBon MaccuB 3HadeHnn [1C,

noctpoutb cnekTp AC.

BapunaHT U, B f,, Ky f, Ky
1 1 10 40
2 2 10 50
3 3 10 60
4 4 10 80
5 5 10 90




BapuaHT U_, B f,, kK'u f, KU
6 6 15 60
7 7 15 75
8 8 15 90
9 9 15 120
10 10 15 135
11 11 20 80
12 12 20 100
13 13 20 120
14 14 20 160
15 15 20 180




3aaava 2

3anuncaTtb Z-n3obpaxxeHune, onpenesintb CrekTp
ANCKpeTHoro curHana. lMoctpountb amnarpammy [C,
cnekTtp AC

Bapnant| Xx(nT) BapuaHT X(nT)

1 {0,1;0,2;0,1;0,2} 0 {0,4;0,8;0,9;0,7}
2 {0,4;0,3;0,5;0,7} 10 {0,3;0,7;0,2;0,9}
3 {0,6;0,8;0,7;0,6} 11 {0,5;0,1;0,6;0,4}
4 {0,7;0,3;0,2;0,5} 12 {0,2;0,7;0,3;0,8}
5 {0,4;0,9;0,4,0,3} 13 {0,4;0;0,2;0,1}
6 {0,8;0,1,;0,2;0,4} 14 {0,9;0,5;0,2;0,2}
7 {0,5;0,1;0,3;0,5} 15 {0,1;0;0,8;0,3}
8 {0,2;0,3;0,7;0,9}




3apaava 3
[laHo Z-nsobpaxeHne, HaUuTU ANCKPETHbIN CUTHa

BapuaHT X(2)
1 3+1z7 14227243273
2 2+3z7 14127242773
3 4+3z714+3272+2773
4 3+177 143,724,273
> 2+1z7 141727240273
6 1+277 14227244773




BapuaHT

X(2)

7 2+1z27 14127244273
8 1+1z714+2272 14273
9 0+1z7 1422725273
10 2+0z1+1272 42273
11 3+1z71 42722273
12 8+4z1,+3272:+3z73
13 7+2z7 14132725273
14 6+1z271+827%2+4273
15 9+3z714+2272,7273




3anauyua 4

[aHo Z-nsobpaxxeHne, HaUTU NepsBble NATb
OTYETOB AUCKPETHOro CUrHana

BapunaHT X(z) BapunaHT X(z)
1 1+7z 141272 4 4+0z1 +12"2
1+4z7 1413272 1+32z71 42772
2 1+0z14+2272 S 1+0z°1+4272
1+4z7 143272 1+4z7143772
3 1+1z7 141272 6 1+2z71 40272
1+4z714:3272 1+3z7 142,72




BapunaHT X(2) BapunaHT X(2)
/ 0+12'1 +Oz"2 12 4+Oz_1 +22‘2
1+6z71+8272 1+37°1_47,2
8 0+2z 141772 13 7+22"1 +52‘2
1+6z71+8272 1+3271,:2272
9 2+1z7 140272 14 1+8z 143272
1+3z7142,72 1+3z°1 _4z772
10 0+4z 15272 15 3+OZ_1 +7z_2
1+7z7 1 +10z72 1+47 1 _5,-2
11 2+5771,.3,72
1+4771_5;72




