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LIEJ/1b PABOTbI

Bblpa6aTbIBaTb NpPakKTU4ECKME YMEHNA U NpUBMBATb HaBblKM B
Npon3BOACTBE pPaCYyeETOB, BbINOJTHEHUN qepTe>|<el‘/’1 CNEeKTpalbHbIX,
BPEMEHHbIX U SHEPreTUYECKNX XapaKTepuUCTnukKk CUrHanoB.

NOPAAOK BbINOJIHEHNA MPAKTUYECKOMN
PABOTbI

1. PacueTt BpeMeHHbIX U CNEeKTPaJ/ibHbIX U XapaKTepu-
CTMK.

3apavya N91. PaccuutaTb 3HepreTMyeckue XapaKTepucTuKW,
BblYEPTUTb BPEMEHHYIO AMarpaMMy, CNeKTp aMnmTya u gas curHana,
3aAaHHoro BblpaxkeHneM U(t)=4 + 2Cos(2M103 t + M\2) npu conpo-
TUBNEHUN Harpy3ku 1 Om.

PeweHue:

1. MocTosHHas coctaBnstowas: Uo=4 B;

2. MepeMeHHas coctasnsowag: U~= 2Cos(2M103 t + M\2) B,

m =2 B;

3. MrHoBeHHas MowHOCTb: P(t)= (4 + 2Cos(2M103 t + M\2))? =
16 +

+ 16 Cos(2M103 t + M\2) +4Cos(2M10° t + M\2)? BT;

4. MakcuManbHas MolHOCTb npy Cos(2M103 t + M\2) =1: Pmax=
16 + +16*1 + 4*1 = 36 BT;

5. MuHMManbHasa MolHocTb npu Cos(2M103 t + M\2) = -1: Pmin
=16 +16*(-1) + 4* (-1)> = 4 BT;

6. CpeaHsisi MOLWHOCTb: Pp= Uo 2 + U~2 =16 + Un?\2 = 16 + 2
=18

7. Muk-cakTop: M= % = 36\18 = \/E

p
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8. BbluepTuUTb BPEMEHHYIO AUArpamMmy:

&

u(t)

L
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9. BbluepTuTb CrekTp aMnauTya u das:
A &
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3 -
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3apgaua N22. PaccuutaTb 3HEpPreTMUecKMe XapaKTepuCTUKK
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curHana, 3apaHHoro seipaxerneM U(t)= - 2cos(4p10°t)Moctpo-

WUTb BPEMEHHYIO M CMEKTPasIbHYIO AnarpaMMbl CUrHana.
1.MocTtosiHHas coctasnsowasn: Uo=0

2.MepeMenHas coctasnsiowas: U~=- 2c0s(4p10°t)

3.MrHoBeHHas MoWHOCTb: P(t)= 4Cos?(4p10°t)

4.MakcuManbHast MOLLHOCTb: Pmax= 4
5.CpegHsis MOLWHOCTb: Pcp=2

6.Muk-dakTop: M= \/E

7. BpeMeHHas gnarpamma

U(t) 4
.

1 025 05 075 1 1,25
T t McC

8. BbluepTuUTb CnekTp aMnauTya u gas:
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F.xlo

[anee cTygeHTbl 3aHMMAKOTCA CaMOCTOSATESIbHbIM peLlleHneM
3ala4n NO pacyeTy CneKkTpalsibHblX, BPEMEHHbLIX WU 3SHEPreTU4eCKnX
XapaKTePUCTUK SNEKTPUYHECKMNX CUTHANOB.

2. PacueT KOppensiLMOHHbIX XapaKTepUCTUK

3apaua N23. lNMoctpontb AK® 0agMHOYHOro BUAEOUMMYSbCa.
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S(t)
[ §] ta > t
S(t-1)
>
ti+T L+t t
S(1)S(t-7)
>
tt b t
E
>
-(t-t1) 0 (t-t1) T

3apava N94. Boluncnuntb u noctpouTb rpadmkn AK® n BKO
ANS Cnefyowmx CMrHanos:
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UBHB A
) 1 1
0 2 MEC
-1
2
U(t).B A
- 1 1
0 Pt MEC
-1
2

PacueTr AK® npon3BoanTCS C MOMOLLbIO BbIpaXKEHUS:
Bt)=>uwu"
i=1
a BKo:
B(t)=> u,u;
i=1

Ans yno6cTBa NpoBEAEHWUs PAcUETOB LIeNecoobpasHo 3aaaH-
HbIA CUrHaN NPEACTaBUTL B BUAE EAMHWLL:

Mat=0 1 1 -1 B(7) = 2x242x242x2 = 12
1 1 -1
Mmz=1 1 1 -1 B(1) = 2%042x242x(-2) =0
1 1 -1
Mmat=2 1 1 -l B(1) = 2x042x0+2x(-2) = -2
11 -1
Mwt=3 1 1 -1 B(1) = 2x0+2x0+2x0 =0
11 -1
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B(1)

Mo nony4deHHbIM pe3ynbTaTaM CTpouM rpaduk AK®, yunTbiBas,
YTO rpacmK aBTOKOPPENSAUMOHHON (YHKUMM CMMMETPUYEH OTHOCHU-
TeNbHO OCU OpAMHaT.

TUNOBDLIE 3AAAYU A1 OLLEHUBAHUSA
CTYAEHTOB NO YPOBHAM OBYYEHHOCTU

Ba3oBbii ypoBeHb (ypoBeHb 1)

1. PaccuuTaTb 3HEpreTMyeckne XapaKTepUCTUKW, BblUepTUTb
BPEMEHHYIO AuarpaMMy, 3ajaHHoOro BblpaxeHunem U(t)=12 +
3Cos(2M103 t + M\2) npu conpoTMBAEHUM Harpy3ku 1 Om.

2. 3anucaTb aHanMTUYeCcKoe BblpaXXEHWe CUrHana no ero Bpe-
MEHHOW AuarpaMmMe, paccuuTaTb €ro SHepreTudeckue XxapaKTepucTu-
KK

10
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¥

t McC

3. 3anucaTb aHaNUTUYeCcKoe BbipaXKeHWe CUrHana no ero Cnek-
TPY 4acToTbl U pa3bl, pacCunTaTb €ro 3HEPreTUYeckme XxapakTepucTu-

KW.
A &
E
4 —_
3 —+
2 .
J —+
1 2 3 4 5 6 F.xTo
Dy
2
"
1 2 3 4 5 6 F. x[m
4. BblumcnmTb 1 nocTpoutb rpadukn AK® ansa cnegyowmx cur-
Hanos.:

11
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U(t),B A
2
1
0 >t MKC
-1 -1
-2
U(t),B A
2
1 1
0 >t MKC
-1
-2
5. Beluncnntb 1 noctponts BK® ana cneagytowmx curHanos:
U(t),B A
2
1
0 ';T MEKC
-1 -1
-2
U(t).B
2
1 1
0 }LMI(C
-1

MpoaBuHYTbLIN ypoBeHb 1 (ypoBeHb 2)

12
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1. PaccuuTaTb 3HepreTMyeckMe XapakTepUCTUKK, BblYepTUTb
BPEMEHHYIO AuarpamMMy, 3afdaHHOro BblpaxeHuem U(t)=4 +
2Cos(2M103% t + M\2). a TaK e cnekTp amnauTya v a3 curHana npu
COMNpOTUBAEHMUN Harpy3kn 1 Om,

2. 3anucatb aHanUTUYECKOe Bblpa)keHWe CuMrHana rno ero Bpe-
MEHHOW AMarpaMMe, paccymTaTb €ro SHEepreTUyeckue xapaKTepucTy-
KM, @ TaKXKE BbIYEPTUTb CMEKTP aMnAUTyA AaHHOro curHana.

3. 3anucaTb aHanUTUYECKOE BblpaXXeHWe CUrHana rno ero cnek-
TPy YacToThbl U dasbl, paccunTaTb €ro sHepreTMyeckne xapakrepucru-
KM, @ TaKXKE BbIYEPTUTb €r0 BPEMEHHYIO AnarpaMmy.

4. BblueptuTb AK® ans ans nepuoamyeckoit nocieaoBaTesibHoO-
CTV NPSMOYTrOMbHBIX UMMYIbCOB ANnUTENbHOCTLIO t = 10 MC, neprMoaoM
cnepoBanva T = 20 Mc.

5. BbluepTTb BK® aByx NpsiMOYrofibHbIX OAMHOYHBLIX UMMY/ib-
coB , Uz (t), ecnm U: (t) 3apgaH Ha nHTepBane BpemMeHu oT t1 = 10 mMc
po t = 20 mc, a Uz (t) 3apaH Ha nHTepBane BpeMeHn ti1 = 15 mc go
t, = 25 mc.

MpoaBuHyTbINA YypoBeHb 2 (YpoBeHb 3)

1.  Onpegenute cnekTp curHana, rpadmk KOTOPOro nokasaH

L
LU

2. OnpepenuTe cnekTp MeaHApa, NOKA3aHHOrO Ha PUCYHKE,
ncnosb3ysa Tabnuubl koadduumeHTos pata dypee.

u(t)

13
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el f

3.  Onpepenute cnekTp AenbTa-PyHKUMW, MOKa3aHHOW pu-

CYHKe:
Uy
Aq 80
T
0 I

4. TocTpouTb aMMIMTYAHO-YACTOTHYIO XapaKTepucTuky, Bpe-
MEHHYI0 Aamarpammy unbTpa, COrnacoBaHHOrO C OAMHOYHBIM pa-
AVNOUMMNYNIbCOM ANUTENbHOCTLIO tw = 10 MC, Hecywen yactoton 0,1
Ky,

5. NMocTponTb MMNYNbCHYIO peakumto hunbTpa, CorlacoBaHHOMO
C Nepuoanyeckon nocneaoBaTeNbHOCTbIO PaavonMMybCoB ANUTENb-
HocTblo tw = 10 MKC, nepuogoM cnepoBaHuss T = 20 MKC, Hecyllen
yactoTon 0,5 kI'y,.
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