CMONEHCKUA
Memoouueckoe obecneuerue OUCYUNIUHBL  @unnan

f
51.B.08 «Ochogvi yugposuix popmuposanus u 06pabomxu CueHaI08 6 ONMUKO-21eKMPOHHbIX S |
npubopax u cucmemaxy vMn_

duianan PenepajbHOro rocyIapcTBEHHOr0 OI01KETHOT0 00Pa30BaTEJIbLHOI0 YUPeKIeHUs
BbICIIEr0 00Pa30BaAHUSA
«HanuonaabHbIN HccIen0BaTeIbCKNH YHUBepcuTeT « MIU»
B Ir. CMoJIeHCKe

MeTtoauueckoe odecrneyeHne JUCIUININHDI

OCHOBbBI HU®POBBIX ®POPMHUPOBAHUA 1 OBPABOTKHU CUT'HAJIOB B OIITUKO-
SJIEKTPOHHBIX ITPUBOPAX U CUCTEMAX

(HAMMEHOBAHME JUCUMILTAHBI)

Cmoutenck — 2023 r.



CMONEHCKUA
Memoouueckoe obecneuerue OUCYUNIUHBL ( @Unian

b1.B.08 «Ocrosbi yugposwix popmuposarusi u 00pabomku CUsHAI08 6 3,

= - L ] )
ONMUKO-3J1EKMpPOHHbIX npu60pax u cucmemaxy» Ma")

MeTtoauyecKkue MaTepuaIbl COCTABIIL:
3aBeayronuit kadeapoit
«DQIIEKTPOHUKYU ¥ MUKPOTIPOIIECCOPHON TEXHUKID)

T
I-p TEXH. HAyK, JOLEHT /1 Sxknmenko Urops BiaguMmuposuy
TOJIHNCH DUO

«29» masg 2023 1.

3am. 3aBenywoiero kageapou « JEKTPOHUKHA U MUKPOIIPOLIECCOPHON TEXHUKH»:

o

yid

A CMmoung Brnagumup AekceeBud
MOIITHUCh DdUO
«06» urons 2023 r.



CMONEHCKNIA
Memooduueckoe obecneuenue oucyuniunbl (¢ @unnan
b1.B.08 «Ocrosbi yugposwix popmuposarusi u 00pabomku CUsHAI08 6 ~3 ]
ONMUKO-DNEKMPOHHBIX NPUOOPAX U CUCTHEMAXY [ E]T I,

1. Meroauueckoe odecredeHne JeKIUi

[enp nexuuii — M3y4eHUEe NOHATUMHOIO amnmnapaTa, OCHOBHBIX TEOPETUYECKUX MOJIOKEHUN U Me-
TOJIOB U3y4aeMOW JUCUUIUIMHBI, HEOOXOJUMBIX JJISi OCBOCHUS 3aKPETUICHHBIX KOMITETECHIIHH.
1. KommiexT nekiuii, B opmare MyIbTUMEAUWHBIX MPE3EHTALNH, PACTIONIOKEH Ha caifTe Kadeapsl:

https://drive.google.com/drive/u/O/folders/IuVEzYICEXLqYi1lW3NyPCJGjGVJ3yX9vl
https://drive.google.com/drive/u/1/folders/1tCiE6gzzezBmg YmuGL7pAiaV-s9 mPU
®parMeHT JeKkuuu B hopMaTe MyIbTUMEAUHHON Mpe3eHTAIUH.

- . YuebHEle BONIPOCKT
Kadeapa snekTpoHHKH # MHKPOIPOLECCOPHON TEXHUKH

1. MuckperHoe npeobpaszopanue Jlammaca. Z — npeodpasopaHHe

O s o} QORI CAB | | - o

3. OBparnoe Z — npeobpazopanHe

Jlekmus

JIuTepatypa:

1. Bagytos O.C. Dnexrponnka. MaTteMaTHIeckie 0CHOBEL
obpaboTkn curaanos — M.: IOpaiit, 2017, ¢. 110...118, 132...133.
Ne 3 Z-npeobpasopaHus

x(1) Jlunelinas »(t)
—_— A
CHUCTEMA >
X(s) H(s) Y(s)
1. InckpetHoe npeodpazosanue Jannaca. Y
Z — npeobpazopatme H(s)= — nepenarounas Gynkims (I1P) no Jlamnacy

X(s)

$ =0 + jo —oneparop Jlannaca (p =a +j@)

Y(s)=H(s)-X(S) - prxoauoit curuan muneiiHO# CHCTEMBI

Ipsamoe npeodpasosanne JTannaca

IIpamoe anckpernoe npeodpazosanne Janmaca (IUTILT) — Dix(n)}

w

Xis) =L{x(.f):. = [x(.f) ce dt;

i

X(s)=Lix(t)}= (1) r;
i
x(c‘)=L'1{X(s)}=%a+fo(.s')-e”ds .
20 o X(s)=D{x(n)} =D x(n @

n=0

Odparnoe npeodpazosanne Tanaaca

IIpeotpaszosanns lammaca nas asaamia JHHeHHBIX
aucrperHeix cucteM (LC) nepannonaasna



https://drive.google.com/drive/u/0/folders/1uVEzYlCEXLqYi1W3NyPCJGjGVJ3yX9v1
https://drive.google.com/drive/u/1/folders/1tCiE6qzzezBmq_YmuGL7pAiaV-s9_mPU
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2. MeToauyeckoe odecrieyeHne JadopaTopHbIX padoT

Lenb nabopaTopHbIX paboT — 3aKpervieHue JEKIMOHHOIO MaTepuasa, MPUBUTHE HAaBBIKOB MpUMe-
HEHUSl TEOPETUYCCKUX 3HAHUU JUIsI PEIICHUS HAyYHO-HCCIEAOBATEIbCKUX 33134, HEOOXOIUMBIX IS
OCBOEGHUS 3aKPEIICHHBIX KOMITETEHITHIH.

3aHaHI/IH Ha na6opaTopHLIe pa6OTH PacCIiOJIOKEHEI 110 CCBIJIKE:
https://drive.google.com/drive/u/0/folders/TuVEzYICEXLgYi1W3NyPCJIG|GVJ3yX9v1l
https://drive.google.com/drive/u/1/folders/1tCiE6gzzezBmg_YmuGL7pAiaV-s9 mPU
[Tpumep 3ananus Ha 1a6OPATOPHYIO padoOTY.

3ananue Ha J1abopaTopHyIO padoTy

1. TlocTpouTh CHEKTPHI A KOCUHYCOMAAIBHOIO CUI'HAJIAa ¢ YaCTOTOM, paBHOI HOMepY 10 XKypHaiy (B
I'epuax).

2. BbIBUTH 3aBUCUMOCTh aMIUIMTY/bl CUTHAJIa HA €ro CHEKTp. BeIBecTH Tpu curHana (MCXOAHBIH, C
YBEIIMYCHHOW aMITUTYIOM M YMEHBIICHHOW aMIUIUTYIOW) Ha OAHOM TpaduKe U TP CHEKTpa aHAJIOTH Y-
HO. 3aHECTHU B OTYET, CAENATH BBIBOLI.

3. BbIIBUTH 3aBHCUMOCTH UIMTEIBHOCTH CUTHAJTA Ha €ro CHekTp. BriBecTn Tpu curHanma (MCXOIHBIN, C
YBEJIMYEHHON JUIUTEIbHOCTBIO U YMEHBIIEHHON JUINTEIbHOCTBIO) Ha OHOM TpaduKe U TPH CIIEKTpa aHa-
JIOTUYHO. 3aHECTH B OTYET, C/I€JaTh BHIBOJ.

4, HOCTpOI/ITB CIICKTPBI JIA CUTHAJIOB, IIPUBCACHHBIX HUIKC. HJ’ISI KaKI0ro Curiajia HOBTOPUTH ITYHKTBI
2, 3.
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I[J'I}I 4 curHana MEHSTH AMIUIMUTYQY HC HY’KHO.

5. B cooTBeTCTBUM ¢ HOMEPOM M0 )KYpHAy YCIEBAaeMOCTH, BBIOpATh 3a/laHue U3 TaOJIHUIIBI.
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HenpepbIBHBINM CHTHAJ
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HenpepbIBHBIA CHTHA



https://drive.google.com/drive/u/0/folders/1uVEzYlCEXLqYi1W3NyPCJGjGVJ3yX9v1
https://drive.google.com/drive/u/1/folders/1tCiE6qzzezBmq_YmuGL7pAiaV-s9_mPU
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S= 27 e5et)+sin(27 *4 ot
1 |s= 1000s(27z~5°t+%)+500s(27r3°t) 14 Bos(27+3+1) +sIn(27 24 +1)
2 | S=10sin(27*5t)+5sin(27r 3 *t) 15 | s=6c0s(2zr*2t)+7sin(2r 3 1)
3 | s=8sin(27*5t)+3cos(2r*3 1) 16 | s=2cos(27z*9°t)+7cos(2r*2t)
4 | s=9cos(2zr*8et)+3sin(2*9 1) 17 | s=5sin(2z*3°t)+8sin(277*9*t)
5 | s=4cos(2r*8°t)+3cos(27r 12 1) 18 S=5cos(2r*6°t)+7cos(2r*3 1)
6 | s=10sin(27 5t +%)+5$in(27z-3°t) 19 | s—6sin2re2et +%)+800s(27r°9°t)
7 | s=10cos(27*5°t)+5sin(2r*3 1) 20 | s=7cos(2r*9t)+5sin(27+2 1)
8 | s=8cos(2zr*5t)+3sin(27*3t) 21 | s=2sin(2z*3°t)+9cos(27*7 *t)
9 | s=9sin(2zr*8°t)+3cos(27r*9 1) 22 | s=9sin(27*2°t)+3sin(27*8*t)
10 | s=4sin(2zr*8°t)+3sin(2z*12t) 23 | s=5sin(27*9t)+6sin(27*6 1)
11 S=11sin(2m-13-t) + 5cos(2-mw-7 |24 |S=9cos(2m-7-t)+2cos(2-m-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)

[TomyunTts rpaduK cUrHaIA U TOCTPOUTH €TI0 CIIEKTP.

6. [lomyuuTb CHEKTPHI U1 OJMHOYHOTO BUJCOUMIIYJIbCA C aMIUINTYOH, paBHOU Nk*2, U AIUTEIbHO-
ctbio 22-Nx. [TomoOparth Takoit Macmtad BeIBEACHUS IPaUKOB, YTOOBI JITUTEIFHOCTh M aMIUTUTY1a OBI-
1M yeTko BuAHbL. Ha rpaduke nomkHo 0ToOpakaThest 5 apok crekTpa.

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

8. Odopmuts oTueT 1o nadbopaTopHoit padote Ne2.

3. Metoauyeckoe odecrniedeHHe MPAKTHYECKUX 3aHATHIA

HCJ'IB MMPAKTUYCCKUX 3aHATHH — 3aKPCIUICHUEC JICKITMOHHOTO MAaTcpualia, MIpUBUTUC HABBIKOB IIPU-
MCHCHHA TCOPETUYCCKUX 3HAHHI IJid pCIICHUA MHKCHCPHBIX 3aaad, HCO6XO)II/IMI>IX JJIs1 OCBOCHUA 3a-
KPCIUICHHBIX KOMHCTCHHHﬁ.

3a,[[aHI/I$I Ha MPAKTUYCCKUC 3aHATUA PACIIOJIOKCHEI 110 CCBIJIKE:
https://drive.google.com/drive/u/0O/folders/ITuVEzYICEXLgYi1W3NyPCJG|GVJ3yX9v1l
https://drive.google.com/drive/u/1/folders/1tCiE6qzzezBmq_YmuGL7pAiaV-s9 mPU
[Ipumep 3anaHus Ha IPAKTUYECKOE 3AHSITHE.

3aganue HA NPAKTHIECCKOE 3AHATHUEC

1. [TonyunTs rpaduk rapMOHUYECKOIO CUTHAJIA CO CJIEAYIOIIUMHU MTapaMeTpamHu:

Awmmmutyna A=Nx*Nr;

Yacrora W=Nx*0.5;

MakcumanbHoe 3HaueHue t=Nr*5 +Nx;

HauanpHas daza fO=Nsxrme Nsk — MOpsIKOBbIi HOMEp CTYACHTA IO KypHATy ycreBaeMocT, Nr — Ho-
Mep rPYIIIBL.

Ha rpaduke nognucares ocu!3aHecTa B 0TUeT

[TonyunTs 3 paznuuHbIX cTUis odopmieHus rpaduka (LIBET, TOJIMKWHA U CTUIb OQOPMIICHUS JIUHUU U
TOYEK), 3aHECTH B OTYET.


https://drive.google.com/drive/u/0/folders/1uVEzYlCEXLqYi1W3NyPCJGjGVJ3yX9v1
https://drive.google.com/drive/u/1/folders/1tCiE6qzzezBmq_YmuGL7pAiaV-s9_mPU
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2. [Tpon3BOILHO U3MEHHUTD AMILTUTYAY HCXOJHOTO CHTHAJIA, TOJIyYUTh rpauK, 3aHECTH B OTYET.

3. [Ipou3BOJIBHO U3MEHUTH YaCTOTY UCXOAHOTO CUTHAJIA, MMOTYYUTh IpaduK, 3aHECTH B OTUET.

4. ITpon3BOJILHO U3MEHHUTD NEPUO]T HICXOJHOTO CHTHAJIA, TOJYYUTh IrpauK, 3aHECTH B OTYET.

5. [Ipou3BOIBHO U3MEHUTH HAYANBHYIO (pa3y UCXOIHOTO CUTHAJIA, TOTYyYUTh TpauK, 3aHECTH B OTYET.
6.ITomyunTth rpadMKu OJJMHOYHBIX UMITYJIBCOB CIEIYIOUINX (HOpM:

(IIpoussecmu npoussoibHoe U3MEHEHHE KaXKIOro rnapamerpa.BeImoaHuTh Ha OgHOM rpaduke ¢ UCXon-
HBIM CHTHAJIOM U TIOJIHCATh KaXK0€ H300paKeHHe)
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7. 3ajaTh NEPUOUYECKYIO MOCIEI0BATEIbHOCTh MPAMOYToibHbIX Buaeoummyiscos (IITIIIBU) co cne-
JYIOLMMU TTapaMeTpaMu:
SM=Nx,
tu=Nr*2
13=3;
T=10.
[TomyuuTts rpaduk, 3aHECTH B OTUET.
8. YMEHbIINTh CKBAKHOCTD CJI€I0BAaHUS UMITYJIbCOB B JIBA pa3a, MOJIy4YUTh rpaduK, 3aHECTU B OTUET.
9. I3MeHMTD BeIMYMHY 3a/1eP>KKU UMITYJIbCA, TOJYYUTh IpaduK, 3aHECTH B OTYET.
10. OdopMuUTH OTYET IO BBHIIOJIHEHHOM padoTe.

IIpumeyanue
1. Bce mpuBeieHHbIE B OTYETE TPapUKH JOJKHBI COAEPKaTh HA3BaHUE U MOJANUCAHHbBIE OCH C YKa3aHUEM
BEJIMYMHBI U pa3MepHOCTH!
2. B ciy4ae nosiBIieHHsT BOIIPOCOB, MEPBBIM JE7I0M HEOOXOJMMO OTKPBITh BKIaAKy «Help» B MeHro rinas-
HOT'0 KOMaHJIHOTO OKHa rporpamMmsbl Matlab, 3aTem oOpaTuThest k BbITaHHOM JTUTEpaType, U TOJIBKO 3aTEM
CIpAaIlMBaTh OTBET Y MPETOAaBaTENs.

4. MeTonnyeckoe obecrieyeHne pacueTHo-rpaguyeckoii padoTsl

HCJ'IB pvaCTHO-Fpa(I)quCKOﬁ pa60TBI — 3aKPCIUICHUC JICKIIMOHHOTO MaTCpuajia, IPpUBUTHUC HABbI-
KOB ITPUMCHCHUSA TCOPCTUUCCKHUX 3HAHUMN IJI1 CaMOCTOATEIIBHOTO pCHICHUA MHXXCHEPHBIX 3a1a4, HE00X0-
AUMBIX JJIsT OCBOCHUS 3aKPCTIIICHHBIX KOMHCTGHHI/Iﬁ.

3amaHus Ha KypCOBYIO pabOTy PacHoOJIOKEHBI 110 CChUIKE:
https://drive.google.com/drive/u/O/folders/IuVEzYICEXLqYilW3NyPCJGjGVJ3yX9vl
https://drive.google.com/drive/u/1/folders/1tCiE60zzezBmg YmuGL7pAiaV-s9 mPU



https://drive.google.com/drive/u/0/folders/1uVEzYlCEXLqYi1W3NyPCJGjGVJ3yX9v1
https://drive.google.com/drive/u/1/folders/1tCiE6qzzezBmq_YmuGL7pAiaV-s9_mPU
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5. Metoauyeckoe odecrnedeHue MpoBeAeHU IK3aMeHa:

DK3aMeHa SBIISCTCH 3aKIIOUHTCILHBIM 3TAloOM HU3YUCHUA OUCHUIUIMHBI U UMCCT LCJIb OLUCHUTDH
YPOBEHb TCOPETUUCCKHUE 3HAHUA O6y‘laeMBIX, HUX HAaBbIKM U YMCHUSA IIPUMCHATH IIOJTYYCHHBIC 3HAHUS ITPU

pEeIIeHUU MPAKTUYECKUX 3a7a4, a TAKXKE OIEHUTh YPOBEHb OCBOCHUS KOMIIETCHIIMM 3aKpEIJICHHBIX 3a
NUCILIUILTUHOH.

BOHpOCBI IJIs1 TIOATOTOBKE K SKSaMCHy pacnonomeHH I10 CCBIJIKC:
https://drive.google.com/drive/u/O/folders/IuVEzYICEXLqYilW3NyPCJGjGVJ3yX9vl
https://drive.google.com/drive/u/1/folders/1tCiE6gzzezBmg YmuGL7pAiaV-s9 mPU



https://drive.google.com/drive/u/0/folders/1uVEzYlCEXLqYi1W3NyPCJGjGVJ3yX9v1
https://drive.google.com/drive/u/1/folders/1tCiE6qzzezBmq_YmuGL7pAiaV-s9_mPU

