OCHOBHEBIE XapaKTEPUCTUKNA CUTHAJIOB DJIEKTPOCBI3H
5(t) = % ; i(ak cos(2mkft) + b, sin(2mkft))

T/2 2 T/2 2 T/2
=2 (st a, == ~ [scos@nifydr b= — [s(@sin(2rki)d:
Zﬂ_T/z —T/2 —T/2

S(j®) = j s()exp(—jot)dt  s(t) < S(jo) s(t)=£ I S(jw)exp(jot)do

s(t)_—js (1)dt < o0

U, te|-T/2, T/2]

I e t
psep: () = {o, te[-T/2, T/2]

S(jo) = Re{ ofs(t)exp(— j(ot)dt} = Re{ TJ/'ZU exp(— j(ot)dt} =

—o0 -7/2

, T/2
U

= Res ——exp(— joor)}
0

772 U
= Re{—. cos(w?)— j
-7/2 @

U sin((ot)}
— j®

-7/2
7/2

_Ysin(or) = preD
s, O oyA

~Re]? v cos(m?) + gsin(oat)}
L © ®
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3ABHUCHUMOCTDH SHCPIUM UMITYJIbCA OT IIMPHUHBI COXPAaHACMOU
YaCTH CIIEKTpa

1 Is(o)f do>
T

s(t)=

O'—.E

o |/

40




HcC,

HC,

ax(t)

$1(0)

$e(?)

HUCy

an(i)

- M, $>(0)

4 ex)t) —»

— -

-»MNM»

CTpyKTypHas cxema
MHOT'OKaHAJIbHOM CHCTEMBI TI€pe1adun

e

T'Onr

N C- nCTOYHHK CUTHAJIA
M- monynsaTop

J1- neMonysaTop
I1C- mpueMHUK cUrHaia
FOHH, FOHP- reHepaTopHOe 000pydOBaHUE MIepeIaur / IprueMa

\ / SO 4O e
AGE I
\ $,(1) a,(t)
>_ &)._ JTunus S(l‘)__ £ —— ], » T1C,
TepeIavn L ef
T S(1) >
UcTouHuK $, (1) i, (1)
/ oMEX \ Hv = LGy
eyt )T v
['Omp




IlosscHenus k ctpykrypHoun cxeme MCII
5,()=M,[a,(0)]

N N
JIMHeHOE TpeobpaszoBane : M, [Z Ba, (t)} =>B,M {a, ()}
n=1

n=l1

S =Uls,0]=0[M,[a,O]= > 5,0) =2 M, [a, )]

S(t) = L[S(1),&(0)]
5,0 =U"50]

6,0 =M;'[5,0)]= 1, U LU M, o, 0T




JInHEeHOE pa3ieJICHUE CUTHAJIOB

S(iAt) = ea,(iAt) + e,a,(iAt) +...+e,a, (iAt)

S, =e,a, +e,a, +...+e,ay

S, =e,a, +e,a,+...+e,ay,

Sy =€y, +ey,a, +...+egnay

A A A
a, = Kl a, = Xz a, = XN
_811 ] ey | _Sl ] ey | _en
e e S e e
A= b ON A, = 2 L ON A, = 21
] ] ] ] ]
| €Nl ] ey _SN 1 ey | €Nl




5=1a, +3a, —4a,

3=2a,—a, +2a,

—2=a,-3a, +2a,

1 5 -4

A,=12 3 2

1 -2 2

a, =ﬁ:1.89 a,
18

[ Ipumep

5 3 —4
=18 AI: 3 —1 2 |=34
-2 -3 2
1 3 5]
1 -3 -2
“12_ o6 a, 039
18 18



YCi10BHUE TMHEMHOIO Pa3AeICHUA CUTHAIOB

+a,

+[ +a,

ae +ae,+[] +a,e, =0

Y11

Y1
]

Y v

Y12
Y2
]

Y2

Yin

Yon
]

Yaw

Vi

0

0
]
0

—ee

['>0= €.¢€, ,|:| , €, JIMHENHO HE3aBUCHMBI

['=0=> €.6€, 9|:| » €\ JIuHeiiHo 3aBUCHMBI

& a =a,

=[] EaNEO

Zm ]n



[ Ipumep
0=1a, +3a,—4a, 1 [ 3 4
0=2a,—a,+2a, ¢ €=|2|e=|—-1|e=| 2
0=1a, —3a, +2a, 1 -3 2

v,=¢ee =11+2.2+1-1=6 v,=¢e,=1-3+2-(=1)+1-(-3)=-2
Yh=ee=2 7y, =ee=-2 y,=ee, =19 y,=ee =-20

Y31 = egel =2 Y3 = e3T62 =-20 Vi3 = e§e3 =24

6 -2 2
[ =|-=-2 19 — 20 | =324 => CurHaJjbl JMHEIHO HE3ABUCUMbI

2 =20 24




0=1a, +3a, —2a,
0=2a,—-a, —4a,
0=1a, —3a, -2a,

6
-2
—12

e, =—2e,

-2
19
4

e =|2|e,=|-1|e=—-4

~12]

4
24

— O => CHUrHaJbl JUHEHHO 3aBUCHMBbI



MakcuMaibHOE KOJIMYECTBO JUHENHO Pa3ACIUMBbIX
CUTHAJIOB B N-MEPHOM JIMHEMHOM NPOCTPAHCTBE

ae +ae,+[| +a,e, =0
ae +ae,+[| +ae, +e, =0
EA+€N+1 :0 eN+l :_EA

B 1
A=-EKE €V
€ 6 U Gy ) a, |
e e, [ ey a
““lo oo ol
| €v1 €ny U € Ay




OopMupoBaHUE TPYIIIIOBOIO CUTHAJIA

N
S=ae +ae,+[] +a,e, =8 +8,+..+8, => 8
S=EA "
A=E'S=EEA

Yo Ye O 7w 10 [ O
ppoppo| Y2 Y2 U v (0 1T 00
0 0O 0 0O 0 oo [
RIS i v 0 0 i 1]
. [LVi=
Vi =€ €; =1 ..
0,Vi#j

e _ AT T T,
e,S=aqae,e +a,e,e, +[] +a,ee, =a,



PasnesnieHyne TMHEHMHO-HE3aBUCUMbBIX CUTHAJIOB
b, =c e +c,e, +[] +¢, ey
b, =c,e, +cye, +[] +c,e,

b, =cye +cy.e +[] +cpey

(1,Vi=j
bje =1 ]. i,j=1..N
0,Vi#j

b, =c e +c,e, +[] +c ey
b, =c,e, +cye, +[] +c,e,

b, =cye +cy.e, +[] +cpey



I Ipumep
B 2 B 2 b, =c e +c,e,
el o e2 o
1 2 b,=c,e +c,e,

T . T . T . T .
(W, _ T T . _ _
T . T I _ _

(T, T T, _ _

T _ T T _ _

¢, =-0.125 ¢, =0.271
c,, =—1.5 ¢, =1.25



Pa3nenenne curaaioB ¢ KOHEYHOU MOIHOCTBIO

‘const,Vi=j

t,7)e(t)e.(t)dr =+ i,j=1.N
_Lg( Jei@e,(Ddr =" L T b

sin(Amt) G,,0< |0 <Aw
= =G =
g(t)=2GAf - g(1) (®) o, s Aa

()= 24,06, (1) = A" (OE()

AW = [E@)s(g(t - 1ds a,(6) = [e,(0s()g(t - 0)ds



Pazniennenue CUrHajioB ¢ KOHEYUHOU YHEPTUEN
(i+1)At
2
[el(tydt <o, n=1..N
IAt
+1)A (" . .
(i+1)At 1, Vi = J

e.(t)e.(t)dt =+ 7 i,j=1.N
i‘A’; ! koa \V/l?f]

S)=ae(t)+a,e,(t)+]] +aye,(t)= ianen (1) =A"E(?)
(i+1)At !

A= [s()E(t)d
e

a = Is(t)en (t)dt, n=1...N

n
IAt
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AMIUIMTYIHO-UMITYJIbCHASI MOLYJISIIMs 1-r0 poaa

(1), sarm-1(7)

s(1)

| e(1)

Sanm-1(7)

/ I

T
—b’/‘/
/|

1

a(t)= A, + A,cos(2nf t) = A, + Acos(Q)
Sama(t) = a(t)e(t) = a(t) ) e, (t - kT))
St (1) = (4, + 4, cos Q1) e, (t —kT)



Se,(t—kT) == [e,(t)dt +

2z
T,

4
=i

e,(r)cosnCd tdt

S e (1= kT )= .E,(0)+2f.3 E,(nQ. )cosnQ.¢

S o= Af, {EO (0)+ 23 E,(nQ, ) cos nQHt} s

+ A4, fﬂ{EO (0)cosQr + iEO (nQH)[cos(nQH —Q)t +cos(nf), + Q)t]}

Crekrp curnaina AVUM-1

Ut

S v 1(Q) _TS(Q) +

A

2Un

(kQ T
sin

T

A

>

k=1

&

CcOS nQHt

j S(Q, + Q)
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0 £ 2 3 4 S

Sy DT E(OA 4 cos(fD)] - [ E(0)<]

1
JE.(0)

H%—»D.
o

Jemonynsarop curnana AM-1
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T s@), sGTy, g(0).50)
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3

85

220
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AMIUTUTYIHO-UMITYJIbCHASI MOIYJISLIMS 2-TO pojia

AS(f), SAHM_Q(f)

s(?)

Ky
s anm-2(7)
T ::C_., KJ'I2
ei(t) |ex(!)

1,
S anmi—2 (F) = Za(an)eo (t—kT))

S o (B) = Zk:Al cosQkT, -e,(t —kT,)

eO(l‘ —k]—;[) = % IEO((D)e—i(oaneiootd(D



PRGEY I E (@) L2 {26( ﬂ)+26(m+ﬂ—nﬂﬂ)}dm=
= A, ?ﬂZ[Eo(”Qﬂ — Q)e"(mﬂ‘_mZ +E0(nQﬂ + Q)ei(m”m)t].
S umso () =A4 fH[EO(Q) cosQ2f + iEO(kQﬂ — Q) cos(kCQ2, — Q) +
k=1
+Y E,(kQ, + Q)cos(kQ, + Q)t} |
k=1

X 4+
E,(-0) = E (o) cosx =2 26




—iokT 1 QT —iQkT —iokT,
D cosQkT e ™™ szg[el tte ”]e R
k k

_ 1 n % i (ei(m_Q)kTﬂ 4 e—i((D—Q)kTﬂ 4 ei(OJ—I-Q)kTﬂ 4 e—i(@—l—Q)kTﬂ ) _
k=1
1 & 1
= 5+;COS(®—Q)/€TI[ - 5+k§cos((o+§2)kTﬂ .

=1

{14— icoszkx} = EZES(x—n 27[)
2 k Z n

-1 Z

. Q
> cos QT -e " = 2”1 {ZB(@—Q —nQ )+ 8w+ Q —nQo)}
k n n
S () = A ], {EO(Q) cosQr + iEO(kQIl —Q)cos(kQ2, — Q) +
k=1

+ iEO(kQﬂ + Q) cos(AL2 + Q)t} :
k=1



Crekrp curnana AVUM-2

. sin(f;) )
SAI/IM—z(f) — T;_-[ . (ﬁj [S(f)+2;S(kﬁ[ if)}
Sanm-2(f) 2
2Ao/:Gulf)

2A1:Gu(f)

i

0 fi 2h e H W
Hemonynsatop curaaina AVIM-2
1
Q,E,(Q)

' )

— D + K o[>
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AMIUINTYJHO-YACTOTHLBIE NCKAXEHNA
H(—0)=H(®)

Pa3iioxxeHrue aMILUTUTYIHO-4YaCTOTHOM XapaKTEPUCTUKU B psall Dypbe

Hw)y=H,+H cos(%wj—i—H 005(227(0)+|] +H cos(n%mj+

2 2n 1 .
T 2w 2f

max

H(w)=H,+ H,cos(wt)+ H,cos(2wt)+[] + H, cos(not)+...

¢ (0)=kox27n

8 (®) = ﬂ (m)(H +H, cosn(m)exp( — jko) =

BBIX

:ﬂ (co)( +H cosmco)exp(— Jk)

S (1) = 7— jﬂ (w)(H, + H, cos not )exp(jo(t — k) )dw



BLIX

j 8] (0)H, exp(jo(r - k))do +

{ [ 8] (0)exp(jor(t — k + m))do> + j 81 (w)exp(jo(r -k - m))d(o}

A Sex(?)
Sperx(?)
/\I ~ Vi W
0 m m
k

Curnain Ha BXOAC U BbBIXOAC KaHAJIa IICPCIa4n C aMIIJIMTYIHO-
qaCTOTHBIMH NCKAKCHUAMMU.



DOA30-HACTOTHBIE MCKAKEHN A
¢, (—0) =—¢, (o)
Pa3iioxxeHue aMILUTUTYIHO-4YaCTOTHOM XapaKTEPUCTUKU B psall Dypbe
¢, () = ko + ¢, sin(to)+ ¢, sin(2t0)+[] +o, sin(ntw)+...

¢ (0)=kox o sin(mm)

do, (o)
d

1, () = =k +mo,_ cos(mm)

Q)
$1,. () = 8] (0)H, exp(~ j(ko + @, sin(mo)))
S ()= [ 8L (@ H, exp(- j{ko + o, sin(mo) ) expl ot ~ k) e

T _
exp(— jo,, sin(mw)) = J,(¢,,) + J,(9,,) exp(—jme) — J(,,) exp(— jmw)

—J O, SIN( Mo H T o(1— — jm® mo
et = 2o 8] @00 (0, + 0,00 ™ =T (0,0
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— J O SIN(MO H, ¢ (1 — Jjmo mo
o o) = 20 T8 @0 O (0,) + (0,07 < (0,0e™ |-

:AOJO((PK]’I)SBX (t o k) —I_AOJI ((PK}’Z)SBX(t o k o m) _AOJI ((PK}’I)SBX(t o k + m)

A S BX(t)
SBbIX(Z)
T .
O - o > e
k

H(jo) = 1 (jo) M, (jo) M, (jo)...AL, (jo)
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