3AJJAHUE 3.

BurimaHue!
BapuaHT 3ajaHus omnpefensieTcsi 1O JBYM TOC/AegHUMM LudpamM HoOMepa
CTyJleHueckoro ounera: nmocneanss qudpa — NO, npeamnocieanss iudpa — N1.

Ha pucynkax 3.5 (0 ... 9) u3o6pakeHbI 3/ieKTprUUecKre cxembl. Homep cxeMbl
Balilero BapvaHTa OINpeie/IIeTCss B COOTBETCTBUM CO 3HaueHWeM Yo (mociegHeit
udpbl HOMepa CTyJeHuecKoro Ousera), a mapameTphbl 3JIeMEHTOB OTpeJeNsIIoTCS B
COOTBETCTBMM CO 3HaueHueM N1 (mpeamocieanel Ludpbl HOMepa CTYAeHYeCKOro
buseta) mo Tabsmiie 3.3. Ha pucyHke 3.6 n306pakéH rpadvk BXO[HOTO CUTHAJIOB.

Tabmmia 3.3

Ny 0 1 2 3 4 5 6 7 8 9

R, 1.0 2.2 3.4 4.5 5.5 1.4 3.6 2.5 5.2 1.5

L, 2.2 1.5 4.1 5.2 1.6 8.5 2.8 3.6 4.5 7.5

G, 3.4 1.8 1.5 2.4 3.1 2.8 1.5 1.8 2.2 1.4

u(t) Ina sBcex BapnaHToOB:
v V =5gBonbTt
0 t T =5 MUKPOCEKYHS,
T

Puc. 3.6.
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3ajanue 3 mpeaCTaB/IAET CO00M HCC/Ie/JOBaHHE MPOX0XK/IeHHs CHTHA/IA
yepe3 4eThIPEXMO/IIOCHUK C IPUMeHeHHeM YaCTOTHBIX M BpeMeHHbIX MeT0/J0B
aHa/IM3a, U 3aK/IIYaeTcA B CJIeyHIleM:

3.1. Onpenenuts ciieAyrole XapaKTepUCTUKU L{ellu:
- KOMIIJIEKCHYIO TepefaTouHyr0 (QyHKUMIO 10 HamnpsbkeHHto H(jo) (mocTtpouTb
rpaduku eé AUX H(w) u PUX 6(w); Mo 3kBHBa/IeHTHBIM CcxemaM Liernu A1 o = 0
U o = oo onpegenuth 3HaueHus1 H(0) u H(o0) ¥ 1o 3TUM 3HaueHUsIMU TPOBEPUTH
MPaBUWIbHOCTh pacuérta AYX;
- OrepaTOpHYIO TepeAaTouHy0 GyHKLMIO 10 HarpsbkeHuto H(p);
repexo/IHYI0 XapaKTepUCTUKY g(t), TOCTPOUTh rpaduk.
3.2. Onpegemuth Spx (j) - KOMIUIEKCHYIO CIIEKTPajbHYH IUIOTHOCTL CUIHala,
TMIpe/ICTaB/IeHHOTO Ha PUCYHKe 3.6; paccudTaTb M IOCTPOMThH I'PaUK aMIUIATYZAHOrO

criekTpa Spx ().

OnpeziemTh Sppix (joo) - KOMIJIEKCHYIO CIIeKTpaibHYIO0 TJIOTHOCTh CHrHana Ha
BBIXO/IE L|eTh; PACCUMTATh U MOCTPOUTH rpa(yK aMIUIMTYHOTO CIIeKTpa Sprx ().
3.3. Ompegenuts (QYHKLMIO MTHOBEHHOTO HArpsDKeHUs Ha BbIxoge memu Ugprx(D);

MOCTPOUTH TpauK.
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MeToanUyecKHe YKa3aHUA K BbIMO/THEHUIO
3aganus 3.1.
M306pa3ure cxemy Bailero BapuaHTa
3a/laHMs B COOTBETCTBUM CO 3HaueHueM NO

} “z(t) (puc. 3.5) W cocTtaBbTe Tab/MIly 3HAUEHUH

rapaMeTpoB 3/IEMEHTOB CXeMbl B COOTBETCTBUU
co 3HaueHueM V1 (tab. 3.3).
Bce cxembl, n300pakéHHbIe Ha puc. 3.5,
MO>KHO TIpe/ICTaBUTh B BUJle SKBUBAJEHTHOU
cxeMmbl Ha puc. 3.7 (2).
KomnniekcHasg nepepaTouHas (GyYHKIUS
U, LemM He 3aBUCHT OT BXO/HOrO BOB,IZLEIZCTBHH,
a orpezeisieTcsl TOMbKO CTPYKTYPOW Lienu U
rapameTpaMu e€ 3jieMeHTOB. [ IpOCTOThI
BBIUMC/IEHUN [OMYCTHM, YTO Ha BXOZ, Liernu
nojaércst rapMOHUYECKUH CUTHa,
orpefiesisieMblii  3HauUeHUEM KOMILIeKCHOM

amutyael: Um1. Torga KOMIUIEKCHOE aMIUIMTYJHOe

le

0.4 3HaueHWe TOKa B KOHType OyzeT paBHO: Iml=z 3z,
KOMITJIEKCHOe aMIUIMTyJHOe 3HaueHWe HarpsbkeHusl Ha

U
BBIXO/e Leru: U2m =lim 22 zl}fan 2.
Hnst CXeMBblI Ha PHUCYHKe 3.7(1)
R - 1
- JjoC _ R 27 =R - KomrinekcHas

R+ 1 1+jo-CR’
jo C

nepefiaToOuHast byHKLUYS LIeTIN:



Hoy=Um2 = 22 _R+jo CR? _1+joCR
Unl Z1+Z2 2R+jo CRZ 2+joCR"

Vi+(w CR)Z e
Ja+(w CR)Z e

AMIUTUTY/IHO-4aCTOTHasi xapakTepuctuka (AUYX) — 3To 3aBUCUMOCTb MOAYJISI
KOMILIEKCHOM (YyHKUMKA OT 4acTtoThl. AUX miepesaTouHo (YHKLUU TIO

Ota GyHKIUS MOXKeT ObITh

. [ » -CR ]
j -arctg
1

ripe/icTaB/ieHa B MoKa3aTebHOM dopme: H(w) = 5 CR ] .

j -arctg(
2

HarpspKeHUHO:
. 2
H(w) = M da3ouacToTHasi xapakrepuctvka (PUX) — 5T0 3aBUCMMOCTD
4+(e -CR)2

apryMeHTa KOMILJIEKCHOW (yHKLMM OT uyacToTbl. ®UX mnepesaTouHoi GyHKIMHU TI0
HarpsyKeHUIO:

o -CR o -CR
O(w) =arctg| ——— | - arctg
¢ I'paduku AUX n ®UX rokasaHbl Ha pUCyHKe 3.8.
. R N OKBUBaJIeHTHBIE CXeMbl Ha 4acToTax ® =0 M w = ©
w:
TOKa3aHbl Ha pUCyHKe 3.9.
CornpoTuB/ieHHe EMKOCTHOTO 3/IeMeHTa 3aBUCHUT OT
—_ 1
C YacTOThL: 2¢ =j,C.
—{ ] Mogyab CONpoTUBIEHUS: |, | =1 .
0=00 R Hauactote o = 0, 2¢O =gk~ =
€6MKOCTHBIM 3/IeMeHT SKBUBaJIeHTEH BETBU C
6eckoHeyHO OO/bLIMM COMPOTUB/IEHWEM (Ha PUCYHKe
Puc. 3.9 BeTBb  pAa3OMKHyTa), MOAY/Ib IepeJaTOYHON (PYHKLIMK
paBeH

H(0) =

Ha uactoTe ® — 00, [z ()| :OOLC — O EMKOCTHBIM >JIEMEHT SKBUBa/IeHTEH BETBH C

0eCKOHEUYHO MaJIbIM COMPOTHBIEHHEM (BeTBb 3aMKHYTAa), MOZYJb IepefaTOuHOM
(byHKIMY paBeH

H(w) = 1+(o0 -CR)?Z _ (o0 -CR)?Z -

4+(o-CR)2  \(o-CR)2

I1ns1 oripefeneHys orepaTOPHON IepeJaTOYHOW (DYHKIIMY T10 HampsbkeHHo H(p)

HeOoOXOMMO COCTaBUTh OTEPAaTOPHYIO CXeMy 3aMellleHHs W BBIIOJTHUTH Te JKe
aenctBusi, uto U s onpegenenuss H(jw). TTosTomy onepaTopHyr0 mepeiaTouHyro
(¢yHkuyo H(p) MOKHO HaliTH, 3aMeHUB jo» < p B BbIpakeHun H(jw). [is nenu (puc.
1+p -CR

2+p -CR"

3.3) oneparopHas nepegarouHas (pyHKLMsA Mo HarpsbkeHuro H(P) =



ITepexoaHasi xapakKTepUCTHKA g(t) UMC/IeHHO COBMAJaeT C peaklyer Leny Ha
BO3/Ie}MCTBYE B BU/le e JUHUYHOMN CTyrneHuYaTou hyHKIuu 1(t):
g() =u, (O
u (H=(0 -

1

N3o6paxenre ¢ynkyyuu 1() ~ —. OnepatopHoe BbIpa’keHHe peakLUM Lielu

o

U, (p) 5 U, (p) =2 y
2(P) na Bosgeiicteue Uq(P) ~ p ONPEAEIIAETCS C UCMO/b30BAHMEM OIepaTOPHOU

H(p

repeaTouHoN QyHKIMK Mo Hanpsokenuo: U, (P) =U,(p) -H(p) = = ) . ns teru

(puc. 3.3) uzobpakeHue TIEPeX0THON XapaKTepHUCTUKH PABHO:
1 1
CR(p+ = +
Hp) _ 1+pcR _ SRPrep)  Prep FE)
P PpP(2+pCR)

CRpp+) plp+—) 20
CR CR
[Tepexos;, K OpWUrMHAaay MOKHO BBITIOJIHUTh C WCIO/b30BAaHUEM TEOPEMBI
pa3noxxkeHust Wiv 1o Tabsuiiam Jlarsaca. MOXXHO TeperT K OpUrMHAay, BBITTO/IHSS
pacuétel B cucteMe Matcad (cMOTpH (paiil C MpUMepoM BbITTOIHeHUsT 3afaHus Ne3).

[Tepexof K OpUruHamy € UCIMOJIb30BaHUEM TeOpeMbl Pa3/I0)KeHUs:
2

- KODHH TI0/IMHOMa 3HameHarens: p; =0, p, =- TR

- MPOW3BO/HAsT TTIOJIMHOMA 3HaMeHaTeJIs: F (p) =2 p+—

CR
1 2 | 1
(b)) TR "@RITCR (24
- g =X l k EXP(pk )| = CR exp(0 -t)+ — — X [— —]
(Py.) 04 2 I 2 2 CR
2k + 2 - — |+ —
CR CR] CR
1 1
g(t) = _E +5 ‘exp| - t] ['pacduik mepexoHOM XapaKTepUCTUKU Ha pyucyHke 3.10.
g(t)

075 \

0.3 E——
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Puc. 3.10

METOAI/I‘-IECKI/IE YKd3dHHUA K BBIIIO/JIHEHHUIO 3didHUA 3.2.

5



Cursai, u306pakéHHbIN Ha pucyHKe 3.11, U (t) - BUeoUMITY/IbC PAMOYTOILHOM
(bOopMBL.

un(t)

v up () = V,te(0..1)

0, te(0..1)

Puec. 3.11

BeipakeHre, OMUChIBarolllee MTHOBEHHOE 3HaueHHWe CUTHaja Ha BXOJe lienw,

MMeeT CeJyHOLIUM BUJ:

ugy (1) =V 1()- V 1(t- 1),
YMmHox)eHre ¢pyHkimy V Ha 1(t) o3HauaeT, uTo 3Ta (PYHKIUS CYLIECTBYET TOILKO IIPH
t > 0; aHaJIOrMuUHO, YMHOXeHue (pyHKimu -V Ha 1(t-T) osHavaer, uTo 5Ta (PyHKIMSA
CYILIeCTBYET TOJIKO MpH t > T.

OpiHO U3 CBOUCTB TpeoOpa3oBaHys Pypbe 3aK/I0UaeTcs B C/IeAYIOEM:

- eCc/M HeKOTOpoW (YHKI[MM MrHOBeHHbIX 3HaueHuWW f(t) cooTBeTCTByeT
nzobpaxenne F(jw), To QyHKIMM, 3a7ep)KaHHOW Ha UWHTepBaJl BPEMEHU T,
COOTBETCTBYeT U300paXkeHHe: F(jow) e I 7T,

CnemoBaTe/ibHO, CUTHa/Ty Ha pucyHKe 3.11 COOTBeTCTBYeT u3o0pakeHue:

1 1 o jo -t

SBx(j@) =V :
JQ)

b

1
rAe 5, - KOMIUIeKCHas CIIeKTa/IbHast MIOTHOCTb pysukuuu 1(1) .

lanee B KypcoBoii paboTe ciefyeT IOKas3aTh BhIBOJ BblpaxeHus Sp(J),

suiw), B-c

HauMHasl C 3aMKcy MpsSMoro npeobpasoBanus Oypobe:
o0 _ s

Sp(je) = [up(® e @t des v 3aKaH4UBas
- o0

‘ sin(w 5) _

BhIpakeHHeM: Sp(jo) =Vt W -exp(- jo %) .

L1 BBITIOJIHEHUST 3TOrO 3alaHUs PEKOMEH/yeTCs

m3yuntb [8, 3agmaua 10.4] [1, pa3gmen 9.4].

sin(w 5)‘
(o '5)

['padvk npe/cTaBieH Ha pUcyHKe 3.12.

AMIUIATYJHBIA CHEKTP: Sp(w) =Vt - , B-c.




sex(w), B

o
H(w)

(2) i w, pagic

SEHE (W), BoC

w, pamic

(3):f w, pamic
Puc. 3.13

[TockosnbKy nepefaTouHast PyHKLUS ey

S (),
HQO)) - QB])IX(ir )

TO KOMIUVIEKCHAA CIIeKTpad/ibHdsd IIJIOTHOCTb
CHI'Hd/ld Hd BbIXO/J€ LEeIIn OorpeaessaeTcs

SDLTV (]O)) :H(]O)) SDV(]O)) '
AMIUIMTYIHBIM CITeKTP CWrHajla Ha BBIXOJE
Lernu Sppix (@) =H(w) Spx (@) . s
paccMatpuBaeMor 1ernu  (puc. 3.7) AUX

repefaToyHou (PyHKLMK

1+(w -CR)2 >
H(oo) :1 P —~—)

rpaduk AUX wu300pakéH Ha pucyHke 3.13(2).
AMIIITYAHBIN CTIEKTP BHIXOAHOTO CUTHAJIA:

1+(0 CR)? ) .‘Sin(w 5)‘ .
4+(0 CR)? (@-3)
ripe/icTaB/ieH Ha pucyHke 3.13(3).

Ins  ynobcTBa coOroCTaB/ieHUs] Ha PHUCYHKe

3.13(1) n300pakéH aMIIUTYAHBINA CIIEKTP BXOJHOTO
CUTHasA.

SpLix (@) = B c



MeToguuecKue yKa3aHMs K BbINIOJIHEHHMIO 3afanusa 3.3.

1. BxopHoe HampsbkeHue (puc. 3.14(1)) Hafj0 MpejCTaBUTh C UCMOJ/Ib30BaHUEM
e[IMHUYHBIX CTyrneH4aThiX (PyHKUMWA 1(t), CABMHYTBIX BO BpPEMEHU Ha pa3/UUHbIe
VHTEepBaJIbl:

Upy (D) =V 'll(t)—l(t—r)J (puc. 3.14(2)).

Ugpx (). B
T.A5
S - peakiusi Ha eAUHWYHbIA CKAauoK -  TlepexofHasi
25 XapakTepucTHKa g(t) - Oblia ompe/esieHa paHee:
T 2T
(1) 0 - 1 1 2t _1 t]
t,c —+—exp|- — | == | 1+exp|- = ||>
-15 ) CR| 2 CR
o - QyHKIMSI MTHOBEHHBIX 3HAueHWW HarpsDKeHUsi Ha BBIXOJe
e LT [IpeCTaB/ieHa Ha pucyHke 3.14(3):
Ugpx (). B
T35 ©
5
2.5
T |2t
(2) o e
-4
-5 1 .
N R ERT)
5 Ueyx (), B
2.5
T 2T
(3) a Vr'— bc
2.5
]

-T.5

Puc. 3.14




	ЗАДАНИЕ 3.
	Таблица 3.3

	1. Входное напряжение (рис. 3.14(1)) надо представить с использованием единичных ступенчатых функций 1(t), сдвинутых во времени на различные интервалы:
	(рис. 3.14(2)).
	.

