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PaznoxeHue nmojMHOMa Ha COMHOXKUTEIIH

B(s) - momuaoMm m -ii crenienn  deg B(s) = m

B(s)=0 = s, i=12,....m

KOpHH [TOIITHOMA . BEIICCTBCHHEIC IT KOMIILIICKCHEBIC
B(s)=k(s—s)(s—5,)(s—5 )

s, =0 = (s—a)

S,=a+jB, s;=a—jp

(§—8,)(5—5;) = (s—a) + B =s"=2as+(a” + )

TAY. Tema 3: TunoBble TMHAMUYECKUE 3BEHBA. {Opxepir B



PasnoskeHne nepeaaTouHol GyHKIIUN Ha IPOU3BEICHIC
IIPOCTBIX MHOXKHTEJIEH U ITPOCTBIX APOOEH

B(s)
A(s)

W (s) =

I IpocThle MHOKIITEII
k, ks, k(Ts+)1), k(T’s>+2dTs+1)
I IpocTteie apodn
k k k

. B 2 2 - |

s  Is+1 T s +2dTs+1
OHpe,Z[E‘HeHI*Ie: BBEHBH, HE}JEHHTO‘IHBIE‘ (D}TIK]_II*II-I KOTUPBIX
IMCHKYT BILT HpDCTBIX DVIHD}KI-'ITEHEﬁ, I l'IpDCTbIX Z[I)Oﬁe:ﬁ,
HA3ZBIBAKTCH THIIOBEBIMH 11111 SHEI\'IEHTHPH])IIWH SBCHEAMIIL.
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TunoBpic 3BEHbAI

e [IponopiioHaIbLHOE 3BEHO

e HHTErpupyroniee 38€HO

o JluddepeHuupyromiee 3B€HO

e ANEpUOAUYECKOE 3BEHO 1-r0 mopsaka
o KosiebarenpHOE 3BEHO

e KoHCepBaTuBHOE 3BEHO

o Dopcupyroliiee 3BEHO

o Dopcupyroliee 3BEHO 2-T0 MopsAaKa
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I IponmoprioHaIbHOE 3BEHO

W(s)=k JO@)] (AdUX)
W(jw)=k+ joO o,
Alw) =W (jo)| =k —

[ >
@() =0
L(w) = 201g‘k‘ L b TAuX h(t)AK
h(t) = k1(t) “N 2014 —
w(t) = k(1) > ngo 5 .
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HNHTerpupyroiiee 38€HO

v(t)=v(0)+ /'(Iu(z')dz'
0

| k
Wi(s)=—
S

W(jo)=0+7j Lk

0

-

A(w) = |U( jo)

0
| T
p(®) = 5
L(w)=201g|k|-20lgw
h(t) = kt1(7) w(t) =
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= y=Kku
k>0
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h(t) 4
/{” tgk
—
t
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JInddepeHIupyromee 3BEHO o}t A®X

v==k di k>0
dt

W (S ) — ks P( (0)

W(jw)=0+ jko 0

A(w) = |I’I’"’(j0))‘ = W Q)

() ==

.
P(w) = 5

(| +201gm

h(t)=ko(t)
do(t)

dt
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ATIEpUOIUYECKOE 3BEHO

r9 sy T>0 k>0 [P
dt we __x P(0)
W(s)= d v
Is+1 w=Yr
W (o) = k k(1- jT o) =0
ljo+1 (1+ jlo)l-jTw)
B k (—DkT o
1+ (Tw)” ]l+(T(o) hm%

hWt)=k(l—e T)-1(t) w(t) = Ee_? 1(7) oﬁ}_

I
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Acnmrrorndeckas JIAUX anepuommnaeckoe
3BEHO

>

\/ 1+ (Tw)”
o(w) =—arctg({ o)

A(w) =

~20lg\1+ (Tw)*
5
5

L(w)=20l1g|k
w—>0 L, (0)=20lg

®—>0 Ly, (0)=201g|k|-201gT -201lgw
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KomnedareapbHOE 3BEHO

, d? dy |

T3¢ Y —+1—Au O0<d<l, T>0

dt dt

. ADX

W(s)=— k JjO(@)4

T Trst e 2dTs + 1 wresl Ak o

"/ P(o)
k f
W(io) = w5 i

(o) (- (Tw)*]+ j2dTe g\t

B {[1-(Tw)*] - j2dT o}

A{[l=Tw)* 1+ j2dT e} {[1 - (Tw)* - j2dT o}

_ k[1—(Tew)*] ny (—D)2kdT @
1—(Tw)' T +QdTew) [1—(To)' T +QdT o)
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Acummrornueckas JIAUX konedarenpbHbIo

3BCHaA
A(w)=—f : A ') Cw ) .
\/[1 —(Tw)’T + 2dTw) T, %@
et 2dT =
o(w) =—arctg I (To)y Lo t/r \W@
¢(w)

L(w) = 201g|k| - 201g\[1 - (T®)** + 2dT w)*

®—>0 L, (w)=20lg|k|
@ >0 Ly (@)= 201g‘k‘ —401g7 - 401lgw
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BpeMeHHbIE XapaKTePUCTUKHA
KOJ1€0aTeIbHOIO 3BECHA

12

o 3 I 2 . 732 |
) e a1 h(t)=Fk|1- \/a ,[; P e “sin(Br+@,) |-1(r)
T’s* +2dTs+1=0 - ,) —

d 1-d- 1-d-
d=— h'= @, = arctg
s,=atjp I TF) ?
w(t) = () = e & )e_ “si(pr)-1(1)
dt [
} @
BT, =27 A /A =& “
Ai(eo)

2 |
AR ] 1]
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KoHCcepBaTUBHOE 3BEHO

TE di}-’ + V= kz.,{ , d —() , 7 >0
dt*
W(s)=—— FO(o) 4 ADX
s +1
; ’/7"(0*-0 w=0 w1
W(iom)= T} =5
U =Ty

h(t) = k[’l —cos(t/T )] 1(7)

() — dh(t) k. 10
w(?) 2 1rsm(ih T)-1(¢)

TAY. Tema 3: TunoBble TMHAMUYECKUE 3BEHBA. {Oprepirs B.JL



14
JIAYUX KOHCEpPBATHUBHOI'O 3BEHA

k‘ L(w) ]

A(w) = ‘ > 201

1-(Tow) g J
() 0, 0<l/T - ng
®) =1

v —7,0>1/T Ly "

L(w) = 201g‘k‘ -

@ —> 0 LHLI (a)_) — ZOIg‘k‘ -7 s —d——

w—>0 L, (0)= ZOlg‘k‘ —401lg7T - 40lgw
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ATIEpHOIUYECKOE 3BEHO 2-TO MOPSAAKa

lf% d :kg,{;? dil,]ﬂ?’;‘o
dt df

k k
Wi(s)= - -
T°s* +2dTs +1 (TIS +1)(Z,s +1)

I* =TI,  2dT =T,+T,

I

Anepuoouueckoe 36eH0 2-20 ROPAOKA MOHCHO RPEOCMABUMDb KAK
064 COCOUHEHHBIX NOC/1008AMENBHO ANEPUOOUUECKUX 36€HA, M. é.
IMO 36€HO HE ABIACHMCA IIEMEHMAPHBIM 36€HOM
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Dopcupyroliee 3B€HO 1-ro mopsaka

J-_A(Tﬂﬂ‘{) k>0, 7T>0
dt

W(s)=~k(Is+1)

W(jo)=k(jTo+]1)=k+ jkT @ | FO(®) AdX
|
n(t) =k[TS5(t)+1(1)] ) ()
dn(r) _

w(t) = k| TS(1)+8(1) |

dt
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Acumnrornyeckas JIAUX dhopcupyromefo

3B€Ha |-ro mopsaka
Liw) b
%/d@”

A(w) = ‘W( ja))‘ = |k

o(w) = arctg(1 o) 201 gk :

{ 1 ‘9o

0 L9 Yfr

AT
w2
L(®) = 201g|k|+ 201g+/(Tw)* +1 ‘—f—//
E lgw

®—>0 L, (0)=201g|k 0 a1 =

0 —> D LBq((o):ZOlg‘k‘+2OlgT+201g(o
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Dopcupyroliee 3B€HO 2-r0 mopsaKa

p)
du du

y:k[T?‘ : +2dT —+u

dt” dt

O<d<l, k>0, T>0
W(s)=k(T’s* +2dTs +1)

—-——‘J-#()ﬂﬁ/dex

IIpu d > 1 monywaem nBa Gopcupyromux 3BeHa

l-ro mopsiaka

W(s)=k(T*s* +2dTs +1)

=k(I;s+D)(T,s+1)

TAY. Tema 3: Tumossle TMHAMHUYECKNUE 3BEHBS.

o L9 ¥fr >
A‘P (@)
— L;.i _________
/2 E lgw
g L9 ¥fr
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PeanbHOE 1 HEepeHIUPYIOIIEE 3BEHO

dy du

I— 4+ y=k— (>0 k=0
Pa T ar
) ks )
W(s)=— 1 W(s) = ks _=. u
S + us +1 wus +1

Peanvnoe ougpghepenuyupyrouwiee 36eno ne asaaemcsa
IIEMEHMAPHBIM 36€HOM, MAK KAK €20 MOXCHO RPEOCMAaAsUms 6
8UOEC NOCICO0BAMEIBHO20 COCOUHCHUSA UOCATIbHO20

ougpepenuupyrouiezo 36ena u anepuoouLeckozo 36eHa Nepeo2o
nopaoKa

k-4 k koo
W ="e “ 1)  wit)=—8()——e “.1()
1 L i
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ADX peaabHOro nubdepeHIIUPVIOIIErO 3BEHA

Wi(s)= ks u>0 k>0
us +1
W (i) = kjeo . kjo(l— jum)
ujo+1 (I+ juo)l-juem)
it . ko

(o) 1+ ey | JO(@) @ ="

ARV

.’\' /u
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JIAUX peanbHOro quddepeHuupyromery

3BCHA
klo 20 0B/dex.’
A(w) = : _? L “’Z * it
\/ I+ ()" et -
| | 0 : ng
o(w) =arctg . S
L 20Lgk L9 %

L(»)=201g|k|+201lge —201g \/1 +(uw)’ /7 {P(w)
7
w—>0 L,.(»)=20lglk|+20lecwm D a
iy (@) g g /4] N\
@ —> 0 Ly (w)=201g|k|-201gu :
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-
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FOpkeBuu B./I.
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Tema 4.

IIepexona oT nmepeaaTouHbIX QYHKIUN K
nipdepeHInaILHEIM YPABHECHUSIM U
CTPYKTYPHBIM CXE€MaM
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