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2.1. OnpenesieHne YaCTOTHBIX XapaAKTEPUCTUK

[Tpeobpa3zoBanue BpemeHnHoi ¢yHkiuu f(t) B wactoTHyto F(jw) ocyuiecTs-
JsieTcs ¢ TIOMOIIbI0 HHTerpana dypbe

F(jo) = [, f(©)e Tt dt, (2.1)
rJie w — yrioBas 4acTora, [pan/cl; j = Vv—1 — MHMMas eIMHUIIA.

Kpome Toro, cymiectByer u oopaTHoe npeodpazoBanue Oypbe
1

+oo . ;
fO=-_= J_ F(jw)e/“'dw. (2.2)

Nuterpansr Jlammaca u @ypbe 0O4eHb MOXO0KUW U OTIWYAIOTCS JIUIIL apryMeH-
TaMU P U jw, TIOITOMY TEPeXoj K YaCTOTHBIM XapaKTEPUCTHUKAM MOXXET OBITh BbI-
MoJIHEH TyTeM (popmanbHOM 3aMeHbl p Ha jw Wi F(p) Ha F(jw). Ilycts ania oObek-
Ta WK CUCTEMbI U3BECTHO BBIPAKCHHE MEPENaTOUYHON (QDYHKITUN

W(p) = bop”;+b1p7::1+---+bm_1p+bm. 2.3)
aop"+a,p”Tttanptan
B KOTOPOM OCYIIECTBUM 3aMEHY P Ha jw W TOJYYHMM KOMIUICKCHBIA KOA(P(GUITHCHT
nepeaady uin 0000IEHHYIO YaCTOTHYIO XapaKTEPUCTUKY

W(](,l)) — bo(]'(f))m"'bl(j.w)m:l"'“""bm—l(iw)‘*bm- (24)

ao(jw)*+a,(jo)* 1+ +an_1(jw)+an

KommekcHbiii koaduiment nepenaun W (jw) rpaduyecks MOKHO mpeacTa-
BUTH B BUJIC aMIUIUTYIHO-()a30BOM yacTOTHOU Xapaktepuctuku (ADUX)

W(jw) = Re(w) + jim(w) = A(w)e ), (2.5)
rae Re(w) — BemiecTBenHas dactoTHas xapakrepuctuka (BUX); Im(w) — MHuMast
yacToTHas xapakrepuctuka (MUX);

— monyinb ADX wiu aMIiuTy 1Hast 4acTOTHas Xapakrtepuctuka (AUX);
A(w) = [W(jw)| = yRe?(w) + Im? (), (2.6)
— aprymenT A®X wim (azoBas yactotHas xapakrepuctuka (OUX), [paxn].
Im(w)
Re(w)’

Ipumep 2.1. [Insg nepenarounoit pynkuun oobekra W(p) = pZ: TOJTyYHM:

p(w) =argW(jw) = arctg (2.7)

1) koMIIeKCHBIN KOA(h(PHUITMESHT epeaun, 3aMeHsIs P Ha Jw
2

W(jw) = ——: (2.8)

jw+2’




2) BemectBeHHYI0 Re(w) u MHUMYIO Im(w) 4YacTOTHBIC XapaKTEPUCTHKH,
YMHOXasi YUCIUTENb U 3HameHateslb W (jw) Ha KOMIUICKCHOE COMPSHKEHHOE BhIpa-

xKeHue —jw + 2:
2(-jw+2) 4 2w

W(w) = (w+2)(—jw+2)  w?+4 _jw2+4’ (2.8)
4 2w

Re(w) = 5 Im(w) = =535
3) aMIUTUTYAHYIO YaCTOTHYIO XapaKTEPUCTHKY

_ 5 5 _ 16 402 2
Alw) = \/Re (w) +Im?(w) = J(w2+4)2 + ona = Vorin (2.9)
4) (pa3oByIO YACTOTHYIO XapaKTEPUCTHKY

. mw) _ 20(w%+4) . w),
¢(w) = arctg Rty arctg “orrs = arctg (2) (2.10)
5) aMmIuTy1HO-(ha30BYIO YACTOTHYIO XapaKTEPUCTHKY B MMOKAa3aTeIbHOM (Gop-

Me
. _ 2 —arctg(=

W (o) = e e~ e00(3) (2.11)

IIpaBWwio BbIYUCIEHUA MOAYJISI U aprymMeHTa. [Ipy BBIUMCICHUN aMILTUTYI-
HOI 1 (ha30BOM YACTOTHOW (PYHKIMH IMOJIE3HO CIIECAYIOIIEE MPABUIIO BBIYUCIEHUS MO-
IyJis 1 apryMeHTa IPOU3BEACHUS M YaCTHOTO KOMILIEKCHBIX YHcel ((PyHKIUN).

1) Monynb npousBeneHust Z = Z;Z ... Z, KOMIUIEKCHBIX YHCEJ PaBEH MPOU3-
BEJICHUIO MOJYJIE COMHOKUTEIICH:

1Z| = |z1]|z2] ... |z4,], (2.12)
a apryMEeHT — CYMME apTyMEHTOB COMHOKHTEIICH:
argZ =argz, +argz,+...+argz,. (2.13)

2) Moaynb 4acTHOrO0 KOMIUIEKCHBIX uucen (byHkuuil) Z = z,/Z, paBeH OT-
HOILICHUIO MOAYJIEH

1Z| = |z11/12,], (2.14)
a apryMEHT — Pa3HOCTH apryMEHTOB YHCIIATEIS U 3HAMECHATEIS:
argZ = argz, —argz,. (2.15)

3apnanme 2.1. J[ns npuBeAEHHBIX HWXKE MEPEAATOYHBIX (DYHKLIHUN OOBEKTOB
paccuutath AOYX, BUX, MUX, AUX, ®UYX, ADYUX B nokazaTtenbHOU dopme.

, +1
. W(s)==
- (5) 4s5+1
2 Wid=sa®
(s) (s+1)(s+2) 7. Wis) = 3
’ 252 + 3
3 Tl"(_g)—p_-*."Z
' s*+4s+3 gy = S+1 , 3
8. W(s) = = 12. Wis) ="
4
4. ‘V(s):
s(s+2) 0. “’(s)=7{5+3;{5_4) 13. wts]|=j5
()
B Wie)=o= . PT5 14, W(s)=
10. Wis)=———— 14. W(s) :
it ) 32 +7s2 +12 Tt
6. W(s)=—— ; 3 15. W(s)=21
: g 11. W(s) = . 53

s(s+1)



2.2. OmnpenesieHHe peaknUMH CHCTeMbI Ha BXOJAHOE TapMOHHYeCKOe
BO3/1elicTBUE

IIpumep 2.2. Ha Bxoa cucteMsl nmojiaetcsi curiain u = 2 sin 3t. OnpenenuTsb B
YCTaHOBUBIIEMCS PEKUME PEAKITUIO CUCTEMBI C TIEPEIaTOYHON (DYHKITHEH

_ p+4
W(p) = (p+1)(0,04p2+0,2p+1)’ (2.16)

Pemenne. B nannom ciyyae yacToTHas nepenaTouHas GyHKIUS UMEET BHU]L
jo+4
W(p) = (2.17)

(jw+1)(=0,04w2+0,2jw+1)"
nw=3,w<1/T =1/0,2 =5. [loatomy
Vo+16

AB) = oFTJ(1-0,36)2+0,36 L8, (2.18)

¢(3) = arctg (3/4) —arctg (3/1) —arctg (0,6/(1 —0,36)) = —1,36,
1, COOTBETCTBEHHO, U = 3,6 sin(3t — 1,36).

3apanue 2.2. Ha Bxoxa cucremsl nmojaercs curnai u = 0,5 sin 6t. Onpeaenutsb
B YCTAHOBUBIIIEMCS PEKHME PEAKIMI0 CHCTEM TPH CICAYIOINX TMepeaaTOYHbIX

(yHKIMAX:

a) W(s) = +,I ;
C (s+2)(0,045> + 025 + 1)
s+ 2)
] .”:l‘y_ll = _ . _ =) :
[+ 1)(0,09s" + 0,32+ 1)
B) W(s) = '3':"‘4: ) ;
o (5+3)(0,16s"4+04=41)
r) I].I:k: = 4(s T 3) :
(s+1){0,25s" + 0,05+ 1)
1) W(s) = a"'t'l_a*' ;
(s +1)(0,36s° + 0,65 + 1)
e) Wis) = - (s T4"' — :
(54 1)(0.4952 + 0,75 + 1)
}HJ II-I‘JJI — -'":.'\-:4.1 .
(s +2)(0,645° +0.8s + 1)
1) .”:‘,}: . Bl:.-u—ra'; _ _:
' (s+3)(0,255" +0,7s + 1)
u) W(s) = Hs +9) :
(s +2)(0,16s" + 0,065+ 1)
K) W(s) = 10(s + 5)

(s+4)(0.36s° +084s+ 1)

2.3. ITocTtpoenne acumnroruuecknx JIAUX

JlorapudmMuueckne aMIUIUTYIHbIE YacTOTHBIE Xapakrepuctuku (JIAUX) mpo-
MOPUMOHANIBHOTO, AU(PGEPEHUUPYIOIIEr0 M HHTErPUPYIOLIETO 3BEHBEB SIBISIOTCSA
MPSMBIMH U UX JErKO nocTpouth. [Toctpoenune JIAUX npyrux sjneMeHTapHbBIX 3BE€Hb-
€B TpeOyeT TPyAOEeMKHUX BhIUUCIECHUN. [[03TOMY Ha MpakTHKe 4acTO OrpaHUYMBAIOT-
Csl IOCTPOEHUEM NPUOIMKEHHBIX acuMIToTHUYecKuX JIAUX.

[Ipn noctpoenun acumnrorudyeckorn JIAUX aneprnoanyeckoro 3B€Ha B BbIpa-

xennn L(w) =201gk —201g/(Tw)?+ 1 npu w < 1/T mox xopHeMm mpeHeOpe-



rarot cnaraemMbiM (Tw)?, MenbIIUM eauHULBL, a Tpu @ > 1/T — equnnneii. [lostomy
ypaBHeHUE acuMnToTndeckoit JIAUX nmeer Bujg
! N 20lgk mpuw < 1/T,
(w) = {ZOlgk —20lgTw mpuw > 1/T.
[Tpu nmoctpoennu acumnroruyeckot JIAUX konebaTeapHOro 3B€Ha B BhIpaXkKe-

(2.19)

HUN

L(w) = 201gk — 201g/[1 — (Tw)?]? + (2dTw)? (2.20)
npu @ < 1/T mox KOpHEM OCTaBISIOT TOJBKO €IUHMILY, a IpH @ > 1/T — TOIBKO
Haubonbmee cnaraemoe (Tw)?*. TlosToMy ypaBHeHHe acuMnToTHdeckoi JIAUX ume-
€T BUJ

Llw) = 20lgk npuw < 1/T,

(w) = {ZOng —40IgTw npuw > 1/T.

AHaJOrMYHO MOCTYHAIOT NpU noctpoeHun acumnrornyeckux JIAUX ¢opcu-
pyroImux 3BeHbeB. YacToThl, Ha KOTOphIX acumnrorudyeckue JIAUX mperepnesaror
W3JIOM, HAa3bIBAKOTCS CONPALAIOWUMU YACMOMAMU.

Hns nmoctpoenuss JIAUX wu JIOUX 3BeHa ¢ MpOU3BOIBHON JpPOOHO-
panoHaIbHON niepenaTouHoi pyuakuuenr W (p) HyKHO ee YHCIUTENb U 3HAMEHATEh
Pa3JIoXKUTh Ha 3JIEMEHTapHble MHOXKUTEIH U npeacTaBuTb W (p) B Buie npousBee-
HUSA NepeAaTOYHBIX (DYHKIMIA 3JIEMEHTAapHBIX 3BEHbEB

(2.21)

W(p) =11 W;(p) (2.22)
HJIN B BUJIC
W(p) = W), (2.23)

rae WO (p) npexncrapisier co60ii OTHOIIEHHE MPOM3BEICHUH SJIEMEHTAPHBIX MHOMKH-
Tenel 1-ro m 2-ro nmopsAnka ¢ €JUHUYHBIM MEPEeJaTOYHBIM KO3()PUIUEHTOM, T. €.
MHoxutenei suna Tp + 1w ap? + bp + 1 (b* — 4a < 0). U3 (2.22) umeewm:

L(w) = 201g|W (jw)| = 20 X;|W; jw), (2.24)

¢(w) = argW(jw) = X;argW;(jw). (2.25)

U3 (2.24) cnenyert, uro ansa nmoctpoenus JIAUX mpou3BOBHOTO 3BE€HA JOCTA-
TOYHO MOCTPOUTh JIAUX snemMeHTapHBIX 3BEHbEB, HA KOTOPHIE OHO pasyiaraercs, a
3aTEM HMX TEOMETPUYECKH CIHOKNUTh. OOHAKO Uil MOCTPOEHUS ACUMIITOTHYECKUX
JIAYX M0XHO MCTOJIb30BaTh HECKOJIBKO MHOE, OoJiee mpocToe mpaBuiio. [Ipousito-
CTPUPYEM 3TO CHayYajia Ha YaCTHOM IIpUMEpE.

Ipumep 2.3. [Toctpouts acumnrornyeckyro JIAUX nns 3BeHa ¢ mepenarod-

HOM (pyHKLIMEH
100p+100

Wip) = (p%2+0,1p)(0,1p2+p+10)’
Pemenue. [Ipeobpazyem nepenaTounyro GpyHKLIHIO K BULY

. 100(p+1)
Wp) = p(10p+1)(0,01p2+0,1p+1)"

JlorapudmMuueckast aMIuIMTyAHast 4aCTOTHAs (PYHKIIUS

L(w) =40+ 201lgyw?+1—-20lgw —201g/(10w)? + 1 —

—201g/(1 = 0,01w2)2 + (0,1w)>? (2.28)

(2.26)

(2.27)




BprurcinuM conpsiraroniye 4acTOTbl U MPOHYMEPYEM UX B IMOPSAJIKE BO3pACTa-

HUA:
1

Wy == 0,1, w, =1; w3 = ﬁ = 10. (2.29)
3nech wq, W, U W3 — COMPSTAIONINE YaCTOTHI allePHOANIECKOro, (HOpCUpyIo-
Ier0 ¥ K0JIe0aTeIbHOTO 3B€HhEB COOTBETCTBEHHO.

Hanomuum, 4to mipu noctpoeHnu acumnToTudeckux JIAUX mpu ydacToTax,
MEHBIIUX COMpSATAlONIel YacTOThl, MMOJ KOPHEM OCTaBJSIOT TOJIBKO EAMHHILY
(ocTanbHBIMHU YJIEHAMU MPEHEOPEeraroT), MpH 4acToTax, OOJIBIIUX COMPSATaoIIeh Jya-
CTOTBI, — YJICH C HAWBBICIICH CTETNeHBIO w. [lo3TOMy B paccmaTpuBacMOM TpHUMEPE
npu w < w,; IMEeM

L(w) =40 —-201gw. (2.30)

OTo ypaBHEHHE MPSAMOU, KOTOpas MPOXOIUT UYepe3 TOUKY C KOOPAMHATAMH
w=1wu L =40 c makonom —20 n6/nex. IIpsmas umeer Hakiaon —20 x6/nex (20
n0/1eK) — 3TO O3HAYaeT, 4YTO MPH YBEIUYCHUU YacTOTHI Ha jaekany (T. €. B 10 pas)
L(w) ymenbmmaetcs (yBeauuuaetcs) Ha 20 nb (puc. 2.1, a). [lepBas acummnToTa 3a-
KaHYMBAETCs Ha MEPBOM compsraroiiei yactore (puc. 2.1, 6).

Liw) — Liw)

60 nb/nex
™ 20 ob/nex

40 40 nb/gex 60 -
20 20 nB/nex 40 -

0 20
20 20 oB/nex 0 |

0,1 1 10 100 @ (lg )
40 40 nb/nex 20 60 ob/nex
60 nb/nex

60 1 I ®

I i1
Puc. 2.1. [loctpoenune JIAUYX nns npumepa 2.3

[Ipn w; < w < W,aHATIOTUYHO UMEEM

L(w) =40 —-201gw —201g(10w) = 20 — 40 1g w. (2.31)

DTO ypaBHEHHME BTOPOM acCUMNTOTHI. E€ HAKJIOH MO OTHOIICHUIO K MEpPBOM
acuMmnToTe u3MeHsiercs Ha —20 n0/aek ¥ 0OyCIOBIMBAETCS alepUOIUYECKUM 3Be-
HOM, T. €. MHOXKHUTEJIEM MEPBOTO MOPsAIKa B 3HAMEHATEIIE paccMaTpUBaeMon nepesa-
TOYHOM (PYHKIMHU. BTOpylo acUMOTOTY MpPOBOAST OT KOHIA MEPBOM aCUMMOTOTHI JI0
BTOPOM CoMpsATraroIieii 4acToThl 1o HakjIoHOM —40 10//1ex.

Ipyn w, < w < w3

L(w)=20—-401lgw + 201gw = 20 — 201g w. (2.32)

DTO ypaBHEHHME TPEThEW acUMNTOTHI. E€ HAKIIOH MO OTHOIIEHHWIO KO BTOPOM
acuMmnToTe u3MeHsetrcs Ha 20 n16/mex u oOycioBiIMBaeTCsl (POPCUPYIOMIUM 3BEHOM,
T.€. MHOXHUTEJIEM MEPBOTrO MOPSAKA B YUCIUTENE. TPEeThI0 aCUMITOTY MPOBOASAT OT
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KOHIIa BTOPOM AaCHMIITOTHI IO TPETbEW COMpsTarolleil 4acToThl 1moja HakjaoHom —20
110/ nex.

IIpy w = w5

L(w) =20 —201lgw — 201g(0,1w)? = 60 — 601g w. (2.33)

OTO ypaBHEHHE IOCIIEIHEN, YETBEPTOM, ACUMNTOTHI. E€ HaKIOH M3MEHSAETCs
M0 OTHOMICHUIO K TpeTbel acumnrtoTe Ha —40 16/aex u 00ycnoBIUBAaETCS MHOKHUTE-
JIEM BTOPOTO MOPSAAKA B 3HAMEHATEJE.

IIpaBuiio nocrpoenus acuMmnrornyeckux JAUYX

1) Tlonb3ysice npeacrabienueM (2.23), Beraucautsb 20 1g k u conpsrarormiue ya-
ctothl w; = 1/T;, KOTOpbIe CleAyeT NPOHYMEpOBaTh B TOPSJIKE BO3PACTAHMS:
w; < W, < -

2) Ha ocu alcuucc OTMETUTBH COMpSTArONIMe YacTOThl, & Ha KOOPJIUHATHOM
wiockoctd — Touky (1, 201gk). I[locTpouth mepByr0 aCUMMOTOTY — MPSMYIO MO
HakJIOHOM —V20 nb/nek, NpoXoAslIyto Yepe3 OTMEUEHHYI0 TOUKY Ha KOOpPJIMHATHOM
miockocTh. llepBasi acMMnTOTa 3aKaHYMBAETCS HA MEPBOW COMNPATAIOLIEH YacToTe
W1

3) IlocTpouTh BTOPYIO ACHUMITOTY, KOTOpas HAuYMHAETCS C KOHIA IEpBOM
ACUMIITOTBI M IIPOBOJUTCS 1O BTOPOM CONPSTAIOIIEN 4acTOThI w,. Ero HaKiIoOH n3me-
Hsetcs Ha £20 nb/nek wiu +40 nb/nex B 3aBUCUMOCTH OT TOTO, 00YCIOBIMBAECTCS JIN
W1 DJIEMEHTAPHBIM MHOMKUTEJIEM MEPBOTO WJIM BTOPOIO MpPsSAKa COOTBETCTBEHHO.
IIpyHUMaeTCs TOJOKUTEIBHBIM 3HAK, €CJIIM YKA3aHHBI MHOMKHTENb HAaXOIWUTCSA B
YUCJIUTENE, U OTPULATENBHBIA 3HAK, €CJIM 3TOT MHOXKMTENIb HAXOJAUTCS B 3HAMEHATE-
Je.

4) IlocTpouTh OCTaJIbHBIE ACUMIITOTBI, KOTOPBIE CTPOSITCSI AHAJIOTUYHO BTOPOM
aCHMIITOTE: |- aCUMIITOTAa HAYMHACTCS ¢ KOHIA Mpeapiaymiei (i — 1) - acuMOTOTHI
Y MPOBOJUTCS 10 CONPSTAIONIeN 4acTOThl w;. Ee HaKIIOH ompenenseTcss conpsraro-
1IEW YaCTOTOU W;_1.

[TocnenHsast acMMNTOTAa MPEACTABISAET COOON MPAMYIO, KOTOpasi HAYMHAETCS B
KOHLIE aCUMIITOTBI, COOTBETCTBYIOLIEH MOCIEAHEN COMpPSATAIONIe 4acToTe, U yXOAUT
B OECKOHEYHOCTb.

IHpumep 2.4. [loctpouts acumnrornyeckyro JIAUX 3BeHa ¢ mepenatoyHOn

dyHKUMEn
10p+10

W) = T roD0iprpiioy U 0,—1. (2.34)
Pemenue. [Ipeobpazyem nepenaTouHyro pyHKIHIO K BUAY

10(p+1)
W(p) = £ (2.35)

p¥(10p+1)(0,01p2+0,1p+1)’
1) v = 0. Berunciaum 20 1g k v conpsraroriye 4acTOTHI:

201gk = 201310 = 20, w; = — = 0,1; w, = 1; w3 = = = 10, (2.36)
[IpoBogum yepe3 Touky c¢ koopauHaTtamu (1, 20) mepByr0 acCUMIITOTY MO
HaksioHoM 0 ab/nek (T. e. mapajuiesIbHO OCH a0CIMCC) 0 MEPBOM compsraromiel ya-

ctothl w; = 0,1 (puc. 2.2, a).



Lim) Lim)

40 - 40 -
v =1 v =-1

2 | ; ¥
20 wE JIEK 20 20 ;W;E’:;EE
{J ] ] ] A ]
0,1 | / | | 10 No(lg o)
=20 20 nb/nex

40 =

Puc. 2.2. [Tocrpoenne JIAUX mns npumepa 2.4

Tak kak mepBasi conpsirarouiasi 4actora w,; oOyCIIOBIEHA MHOXKHUTEJIEM MEPBO-
ro nopsiaka (10p + 1), pacnosokeHHbIM B 3HaMeHaTele, HAaKJIIOH BTOPOH aCUMITTOTHI
m3mensercs Ha —20 nb/nek. [loaToMy BTOPYIO aCUMITOTY IMPOBOJMM OT KOHIIA Mep-
BOM aCUMITOTHI JIO COMpSITatoel 4acTOThl W, = 1 noj HakiioHoM —20 ab/nexk.

Compsraroniasi 4yactora w, OOYyCIIOBJIEHA 3JI€MEHTapHBIM MHOXuTenem (p +
1), pacionoxeHHbIM B yrciuTene. [[o3ToMy HaKIIOH TpeTbel aCUMIITOTHI OTJINYAET-
csi ot HakioHa BTopod Ha 20 nb/nex u cocraBnser 0 nb/nex. TpeThi0 acUMIITOTY
MIPOBOAUM OT KOHIIa BTOPOI aCUMIITOTHI 10 CONMPSTAIoIIe 4acToThl w3 = 10.

Conpsratonias 4yacTotTa s OOYCJIOBIIEHA JIIEMEHTAPHBIM MHOXHUTEIEM
(0,01p2 + 0,1p + 1), pacnonoxeHHbIM B 3HaMeHaTee. [109ToOMy HaKJIOH 4eTBEpTOil
ACUMIITOTBI OTJIMYAETCS OT HakJoHa TpeThed acumnToTel Ha —40 nb/mex. Ilocnen-
HIOI0 aCHMIITOTY MPOBOJIUM OT KOHIA TPEThEH aCUMITOTHI 10 OECKOHEYHOCTH.

2) v = —1. 3nauenus 201gk u compsAramimmx 4acToT T ke, YTO ¥ B MPEIbI-
nyiiem ciaydae. [lepByro acuMnToTy NpoBOAUM uepe3 TOUKy ¢ koopauHatamu (1, 20)
¢ HaxioHoMm —V20 nb/aex = 20 nb/nex m0 mepBoit compsiraroiieii yacToTsl (puc. 2.2,
0). Bce nmocnenyromiye aCUMITOTHI CTPOSITCS TaK ke, KaK U B MPEIBIIYILIEM ClTydae.

3apanue 2.3. [loctpouts acumnrornyeckue JIAUX 3BeHbEB CO CHEAYIOIMIUMU
nepesaToYHbIMU QYHKITUSIMU

o 27 - 8
2) W(s) = - ‘5_03 +?1000 ; 6) W(s) — 1£3 +10 R
(s +1)(0,1s" + s+ 10) s(0,02s° +0,3s + 1)
B) W(s)= —22et0 . (s = — 0
' (s+05)(s+s+1) ' 5(0,015° + 0,45+ 3)
. 100s + 300 . 10s+ 1
2) W(s) = ———3 L) W(s) = ————
(s+1)(0,035" + 0,35 + 3) s(0,18" + 1,1s+ 1)
x) H?[S} _ 20s —j 5] - 3) W(s) = — IOi— 100 .
‘ (s +0,5)(0,045" + 0,25 + 1) 5(0,00025” + 0,035 + 1)
r 2+ 25 . ‘
W) Wi(s) = — 00008 £2500 g =28+l
(s +9)(0,025" + s + 50) ) s(0,1s" + 1L,1s+ 1)



3aganue 2.4. 3anucarh nepeaaTouHble GYHKIIMH 3BEHBEB, €CIH X aCUMIITO-
tnaeckue JIAUX umerot cieayromui BUa:

a) L{w) 6) L(w)
40 4017 20 1B/mex
20 | 0]/
| _—20 ab/nex =20 nb/nex
N | | | |
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