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1. Meroanueckoe odoecrnedeHue JeKIUn

Ilenp nexuuii — U3y4eHue NOHATUIHOrO anmnapara, OCHOBHBIX TEOPETUYECKHUX ITOJIOKEHUHN U Me-
TOJIOB U3y4aeMOW JUCLUIUIMHBL, HEOOXOJUMBIX JJIi OCBOCHUS 3aKPEIICHHBIX KOMIIETEHIIUH.
1. KommiexT nekiuii, B opmare MyIbTUMEANHHBIX MPE3EHTALINH, PACTIOIOKEH Ha caiTe Kadeaphl:

https://drive.google.com/drive/u/O/folders/1 TaFHXVouViKCwwfl-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/1h5RCcEMe6bnhRESKLK3WDES|BOgR 1V9z

@parMeHT JeKuu B hopMaTe MyIbTUMEIUIHHON IPE3CHTALINH.

" . . . N ViedHEIE BOIPOCH!
Kadeapa 2aeKTpoHHKH 1

MHKPOIIPOLECCOPHOI TEXHHKH

Teopist MeKTpOPAHONEIeI

1. PasHoBHIHOCTH MOIYTHPOBAHHBIX PaTHOTCXHHICCRHX
CHIHAIOB.

2. CnexTpansHEIH aHam: AM-pagsocHIHAIOB.

3. CnieKTpalbHBIH aHATIH3 CHTHANOB ¢ YITOBOH MOIY/IAIHEH.

Jlekuus

Ne 6 Moayauposanubie
PAIHOTEXHHYECKHE CHTHAJIBI H HX

Juteparypa:

CIIEKTPHbI 1

. backaxoe C. M. Pagnorexnudeckne nens H cHraaasl M.:
Bricmags mkoaa, 2005, ¢, 92, 108,

OcHOBOH 0 MOAYTHPOBAHHOID CHIHAIA ABIACTCH BEICOKDTACTOTHOE
Hecymee rapmonudeckoe konebanue (BUHIK)

T
u() B
UJ’?]’
1. Pﬂ'ZI—IOEHIIHDCTH MOTYIHPOBAHHBIX PATHOTEXHHYCCKHN
CHIHAJIOE.
t,c
u(t)=U, -sinp(t)=U, -sin(w, t+¢,)
— — —

Ero napaMeTphl: AMIUTHTYIA, 9acTOTa; HaualbHad tlnuu

BHIBI MOIVASIHH: aMIUTHTYIHAS, YITI0BAsA

1. AMIIHTYIHO-MOTYTHPOBAHHBIH CHTHAT

[umf_(r) =u(t)cos{ i+@, );‘

............ uft)=U,[1+Ms(t)]=
=U [1+M-cos(2-t+ )]

_ 32KOH H3MEHEHHS Ipu M= ammunTyna curaana Gomee gem B 2 paza GOIbINe aMILTHTYIE
AMILTHTY/I6 CHTHAUTA; HecymHx konebanui UV, 9T0 MOMKET NIPHBECTH K HCKAMKEHHAM
S(I} = cos( Q-1+@ ) CHIHaIa (ncpcmonynﬂmm) H3 38 ePerpysKH BRIXOIHBIX KaCKalos
HepeIaTHHKA.
— YIIPaBIAIONIHA CHTHAT
1IPH OTHOTOHATEHOH Ipu M<<1 aMILTHTYa CHTHAJIA MEHASTCH HEIHAUHTEIRHO, MTO
MOTYIIAIHH cHIKAeT 3eKTHBHOCTE HCIIOIBI0BAHMA MOITHOCTH IIepe/IaTIHKa.

M — ko3 HIIHEHT AMIUTHTYIHOH MOIY/IAIHH;
U, — aMITIHTYAA HECYIIHX KoneOaHHii; v

) — MACTOTA HECYITHX KoJleOaHmuii; My =—"2—" — xosdpmmmenT aMnIHTYAHOH MOIYIAIMH BEEPX;
@, — HauaabHas (asa HecyIHX kKonebaHmii; v,

{2 wacTOTA YNIPABIAIOMIHX KomeGanuii;
@ — HauaneHaA aza YIPaBIAIONHX KoneGaHHH.

Koadpunment M xapaxrepusyer roybuny AM uft) = [-',.,[1 + Ms( f_)]

U -U
M, = ”'L—""" — KOpQHIHEHT aMILTHTYIHOH MOTY/TAIHH BHHS,

m



https://drive.google.com/drive/u/0/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/1h5RCcEMe6nhRE5kLK3WDE8jB0gR_1V9z
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2. MeToauyeckoe odecriedeHne JadopaTopHbIX padoT

Lenb nabopaTopHbIX paboT — 3aKpervieHue JEKIMOHHOIO MaTepuasa, MPUBUTHE HABBIKOB MpUMe-
HEHUSl TEOPETUYCCKUX 3HAHUU JUIsI PEIICHUS HAyYHO-WCCIEAOBATEIbCKUX 3134, HEOOXOIUMBIX IS
OCBOEGHUS 3aKPEIJICHHBIX KOMITETEHITHH.

3aHaHI/Iﬂ Ha na6opaTopHLIe pa6OTBI PacCIIOJIOKCHEI 110 CCBIJIKE:
https://drive.google.com/drive/u/0O/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/Ih5RCcEMe6nhRESKLK3SWDES|BOgR _1V9z
[Tpumep 3ananus Ha 1a6OPATOPHYIO padOTY.

3ananue Ha J1abopaToOpHYIO padoTy

1. TlocTpouTh CrEKTpHI AJI1 KOCUHYCOUJAIBHOIO CUTHANA C YaCTOTOM, paBHONH HOMEpY IO KypHaily (B
I'epiax).

2. BrIIBUTH 3aBHCHMOCTh aMIUIMTY/bI CHTHAJIa HA €ro CIEKTp. BeIBecTH TpW curHama (MCXOIHBIH, C
YBEJIMYEHHOW aMITJIMTYI0M M YMEHBIIEHHOW aMIUIMTY10i) Ha OAHOM IrpaduKe U TP CIEKTPa aHaJIOIny-
HO. 3aHECTH B OTYET, CAEIATH BHIBOI.

3. BbIBUTH 3aBUCUMOCTH [UIMTEJIIBHOCTH CUTHAJNA Ha €ro cHekTp. BoiBecTu Tpu curHana (MCXOIHBIH, C
YBEIIMYCHHOW JUTUTEIBHOCTHIO U YMEHBIICHHOW JUIUTEIBHOCTHIO) Ha OHOM TpaduKe U TPH CIIEKTpa aHa-
JIOTUYHO. 3aHECTH B OTYET, C/AEIATh BHIBOJ.

4. TlocTpouThb CHEKTPHI Ul CUTHAJIOB, IPUBEIEHHBIX HUXKeE. [[J1s1 KaX/10ro CUrHajaa MOBTOPUTDH ITYHKTHI
2,3.

!1)-c.\p(fl 1)
[0

mpn0<r<T .,
x(1) P )
npi Apyrix f

nE: .
D-sin| —-t| npn 0<r<T
x(r) = \T. ) ’

0 mpmn Apyriuxf.

D-sin’| I;f' npn 0<r<T .

x(r)=

0 npmi Jpyrixir.

| (D/T)-1
x()=<D-(t-T.)/(z
{0 npn apyruxi.

npunl<r<rt.

T)mput<t<T_,

1

4

'Y opnT [2<1ts

1 mpn g
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X(F)

. mpir IpYTIN §
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Jnst 4 curHana MEHITh aMIUTATYy HE HY>KHO.
5. B COOTBETCTBHM ¢ HOMEPOM 10 )KYPHAy YCIIEBaeMOCTH, BBIOPATh 3a/laHUE U3 TaOIHIIBL.

oL

Ne . Ne "
HenpepbIBHBINM CUTHAJI HenpepbIBHBIA CHTHA
Bap Bap
7 14 S=8cos(27 *5+t)+sin(27 *4 «t)
1 s=10cos(2zx *5t+—)+5cos(2x *3 *t)
2



https://drive.google.com/drive/u/0/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/1h5RCcEMe6nhRE5kLK3WDE8jB0gR_1V9z
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2 | s=10sin(27 *5+t) + 5sin(27 *3 *t) 15 S=6cos(27 *2t)+ 7sin(27z *3 *t)
3 S =8sin(2z *5+t)+3cos(2x *3 1) 16 S=2cos(2m *9¢t)+7cos(2m *2t)
4 | s=9cos(27 *8+t)+3sin(27z *9 «t) 17 S =5sin(27z *3+t) + 8sin(27 *+9 *t)
5 | s=4cos(27 +8°t)+3cos(2x *12+1) 18 S=5cos(27 *6°t)+ 7 cos(27 *3 1)
, r , 19 . z
3] S=10sin(2z *5t+ —)+ 5sin(27 *3 *t) S=6sin(27 *2t+ —)+8cos(27 *9 1)
2 2
s=10cos(27 *5°t)+5sin(27 *3 1) 20 S=7cos(27 *9et)+5sin(27 *2 *t)
8 S=8cos(2z *5°t)+3sin(2x *3 *t) 21 S=2sin(27z *3t)+9cos(2x *7 *t)
9 | s=9sin(27 *8+t) +3cos(27 9 *t) 22 S =9sin(27z *2+t) + 3sin(27 *8 *t)
10 | s=4sin(27 *8+t) +3sin(27 <12 «t) 23 S =5sin(27 *9+t) + 6sin(27 *6 +t)
11 S =11sin(2r-13-t) +5cos(2-m-7 |24 |S=9cos(2m-7-t) + 2cos(2-mw-3-t)
't)
12 S=9cos(2m-8-t) +4cos(2-m-6 |25 |S=2sin(2m-3-t)+5cos(2-mw-3-t)
't)
13 S=11cos(2m-3-t) +5sin(2-m-8 |26 | S=5cos(2m-4-t)+5sin(2-mw-5-¢t)
't)

[TomyunTth rpaduK CUTrHaMA U TOCTPOUTH €TI0 CIIEKTP.

6. [lomyuuTb CHEKTPHI I OJUHOYHOIO BHJICOMMIIYJIbCA C aMIUIUTYI0U, paBHOW Nx*2, u anmutenbHo-
ctbio 22-Noxk. [TomoOpartp Takoit MacmTad BeIBeACHUS rpauKOB, YTOOBI JUTUTEILHOCTh U aMILIUTY/Aa ObI-
1M yeTko BuAHbL. Ha rpaduke nomkHO oToOpaskaTbes 5 apoK CHEKTpa.

7. T'paduky CIEKTpOB U CUTHAJIOB 3aHECTU B OTYET.

8. Odopmuts oTueT 1o nadbopaTopHoit padote Ne2.

3. Metoauyeckoe odecrniedeHHe NPAKTHYECKUX 3aHATHIA

HCJ'IB MPAKTUYCCKUX 3aHATHH — 3aKPCIUICHUEC JICKITMOHHOTO MaTepUualia, MIpUBUTUC HABBIKOB IIPU-
MCHCHHA TCOPETUYCCKUX 3HAHHI IJid peIICHUA MHXKXCHCPHBIX 3ajad, HCO6XO}II/IMI>IX JJIs1 OCBOCHUA 3a-
KPCIUICHHBIX KOMHCTGHHHﬁ.

3a,[[aHI/I$I Ha HpaKTI/I‘leCKI/Ie 3aHATHUA paCHOJ'IO)KeHLI I10 CCBIJIKC:
https://drive.google.com/drive/u/0/folders/1TaFHXVouViKCwwfl-eMPQOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/I1h5RCcEMe6nhRESKLK3WDES|BOgR 1V9z

[Tpumep 3a7aHus Ha MPAKTUYECKOE 3aHATHE.

3agaHue Ha NPAKTHIECCKOE 3AaHATHUEC

1. ITony4uuTs rpa Kk rapMOHHUYECKOTO CUTHAJNA CO CIEAYIOIIMMHU TapaMeTpaMHu:

Ammumntyaa A=Nx*Nr;

Yacrora W=Nx*0.5;

MaxkcumansHoe 3HaueHue t=Nr*5 +Nx;

Hauanpnas daza fO=Nsxrme N>k — mopsKoBbIii HOMEp CTYAEHTA 10 KypHaIy ycneBaeMocTH, Nr — Ho-
Mep TpYIIIBL

Ha rpaduke nognucars ocu!3aHecTd B 0TUET

[Tonyunts 3 paznmuunbix cTHIST odopmileHHs Tpaduka (IBET, TOJIMHA U CTHJIH OQOPMIICHUS JTUHUHU U
TOYEK), 3aHECTU B OTYET.

2. ITpon3BOJILHO U3MEHHUTDH AaMIUIUTYAY UCXOJHOTO CUTHAJIA, TOJIy4YUTh rpauK, 3aHECTU B OTYET.

3. IIpon3BOIBHO U3MEHUTH YaCTOTY UCXOJHOTO CUTHANA, TIOTYYUTh IpaduK, 3aHECTH B OTYET.

4. ITpon3BOJILHO U3MEHHUTH NEPUOJT HICXOJHOI'O CUTHAJIA, TOJIyYUTh rpauK, 3aHECTU B OTYET.

5


https://drive.google.com/drive/u/0/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/1h5RCcEMe6nhRE5kLK3WDE8jB0gR_1V9z
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5. [Ipon3BOJIBHO U3MEHUTH HAYATBHYIO (Pa3y UCXOJHOTO CUTHAJIA, TOJYYUTh rpaduK, 3aHECTH B OTUET.
6.ITomyunTth rpadMKu OJJMHOYHBIX UMITYJIBCOB CIETYIOUINX (HOpM:

(IIpoussecmu npoussorvbHoe U3MEHEHHE KaXKIO0ro rnapamerpa.BrimoiaHuTh Ha ogHOM rpaduke ¢ UCXOoA-
HBIM CHUTHAJIOM U TIOJIHMCATh KaXKJ0€ H300paKeHHE)

a %r: npul=r=T /2,
x(r) = i{f—i’;ﬁ" npul [2=r=T .
|

0 mpir Opyrix .

[t-exp(-af) mpuO=t=<T,.
x(f) =
[0 npn apyrir .

xif)= .|J" cexp(—ar) npub=¢<T |

0 T2 T T

|_f} MpI APYTIX f .
0 T. 11
'”F') AD/Ty-r npn0=r=T /2,
~ xry=4D npul 2=r=T_,
N |U npi ApPNTIIX /.

7. 3agaTh MEPUOAMYECKYIO MOCIEIOBATENFHOCTh MPSIMOYToNibHBIX Buaeoummynscos (IIIIIIBU) co cre-
JOYIOIIAMH TTapaMeTpaMH:
SM=Nx,
tu=Nr*2
13=3;
T=10.
[Tonyunts Tpaduk, 3aHECTH B OTYET.
8. YMEHBIINUTH CKBAXKHOCThH CJICIOBAHUS UMITYJILCOB B JIBa pa3a, MOJYyUUTh rpaduK, 3aHECTH B OTUET.
9. I3MeHUTh BEIMUUHY 33/IEPKKU UMITYJIbCA, TONYUYUTh TpaduK, 3aHECTH B OTYET.
10. OdopMuUTH OTYET O BBHIOJIHEHHOM padoTe.

IIpumeyanue
1. Bce mpuBeieHHbIE B OTYETE TPaPUKH JOJKHBI COAEpPKaTh HA3BaHUE U MOANUCAHHbBIE OCH C YKa3aHUEM
BEJIMYUHBI U pa3MEPHOCTH!
2. B ciaydae nosiBJIeHUs] BOIIPOCOB, TIEPBBIM JICIIOM HEOOXOAUMO OTKPBITh BKIAAKYy «Help» B MeHro ri1aB-
HOT'0 KOMaHJIHOTO OKHa rnporpamMmsl Matlab, 3aTem oOpaTuThCst K BBITaHHOM TUTEpaType, U TOJIBKO 3aTEM
CIpalIMBaTh OTBET y peNnoaaBaTels.

4. MeTonnyeckoe obecrieyeHne pacyeTHO-rpaguyeckoii padoTsl

HCJ'IB pvaCTHO-Fpa(I)quCKOﬁ pa60TLI — 3aKpCIUICHUC JICKIIMOHHOT'O MaTcpuajia, IPpUBUTHUC HABbI-
KOB ITPUMCHCHU A TCOPETUUCCKHUX 3HAHHI IJId CaMOCTOATCIIBHOTO PCHICHUA MHXXCHECPHBIX 3aaa4, Heo0Xo-
AUMBIX JJIsT OCBOCHUS 3aKPCTIIICHHBIX KOMHCTGHHHﬁ.

3amaHus Ha KypCOBYIO pabOTy PaCHOIOKEHBI 110 CChUIKE:
https://drive.google.com/drive/u/O/folders/1 TaFHXVouViKCwwfl-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/Ih5RCcEMebnhRESKLK3WDES|BOgR 1V9z

5. Metoguyeckoe odecrnedeHue MpPoOBeAeHUA IK3aMeHAa:


https://drive.google.com/drive/u/0/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/1h5RCcEMe6nhRE5kLK3WDE8jB0gR_1V9z
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DK3aMeHa SBIACTCS 3aKIIOYNTEIBHBIM 3TaloM HU3YUCHUSA OUCHUILIMHBI U UMECT LECJIb OLUCHHUTH
YPOBCHL TCOPCTUUCCKUC 3HAHUA O6y‘-IaCMLIX, HNX HABBIKKM U YMCHUA NMPHUMCHATH IMOJIYYCHHBIC 3HAHUA IIPHU

pEIIeHUU TPAKTUYECKUX 3a7a4, a TAKKe OIEHUTh YPOBEHb OCBOCHUS KOMIIETCHIIMH 3aKpEIJICHHBIX 3a
NUCHUIIIINHOH.

BOHpOCH JJIA IIOATOTOBKE K SKSaMeHy pacnonomeHH I10 CCBIJIKC.
https://drive.google.com/drive/u/O/folders/1 TaFHXVouViKCwwfl-eMPOjpp8ZLtJATrs
https://drive.google.com/drive/u/1/folders/1h5RCcEMe6nhRESKLK3WDES|BOgR 1V9z



https://drive.google.com/drive/u/0/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/1h5RCcEMe6nhRE5kLK3WDE8jB0gR_1V9z

