Tema gUnNNoOMHOU paboThbI:

Pa3paboTka mogenu

BoKoAaepa uudpoBon cuctembl
nepepayu (aHanusaropa pe4yeBoro
curHana)

UCNO/IHUTE/Ib: KypcaHm 454 yye6Holi 2pynnol
Komapesckui lNasen Hukonaesuy



Llenn aunnoMHou paboThl:

1. MogenupoBaHue Bokoaepa umdppoBon cUCTeMbl
nepegayu (aHanusartopa pe4yeBoOro cCurHana ) Ha ocHoBe
COBpPEMEHHbIX MHPOPMALMOHHbIX  TEeXHOJIOrUM.

2. Pa3paboTtka npoekTa nnabopatopHou pabortbl «AccnenoBaHue
Bokoaepa uncgppoBou cucteMmbl nepeagaym (aHanusartopa peyeBoro
curHana )».
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Cxema mogenun B okHe Simulink
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AnemMeHTbl MoAenu BbIMSAAAT creaylowmm oopasom

eHepaTOp rapMOHUYECKOro KosfiedbaHus
Bnok HaxoguTtca B Simulink=>Sources =>Sine Wave

(3] simulink Library Browser
File Edit Yiew Help

0) & <A Find |

MapameTpel ABY TUNOB CBAZaHEI Yepes:

= Wl simulink
| Continuous
% Discontinuities
>+ Discrete
2+ Look-Up Tables
2| Math Operations
2+ Model Verification
| Model-wide Utilities
2 Ports & Subsystems
2+ Signal Attributes
| signal Routing
23 Sinks
% Sources
2+ User-Defined Functions
+- W Aerospace Blockset
+- W COMA Reference Blockset
+- W Communications Blockset
B Control System Toolbox

+ . W DSP Blockset
<

Ready

~

Otcyetos 3a nepuog = 2°pi / [Hactora * Bpema orcuera)

M

oooo
fele]

E Sial

Sine Wave: BriBogur cHHYCOMAaNEbHYIO BOAHY, FAE TN CUHYCAE ONPEAENAET UCMNONB3YEMYID METOAMKY BEIYUCAEHMI.

Uniman arenerae craciiaunn = M ass * MNreneras 23 nanuna /%00

Repeating Sequence

Signal Generator

Signal Builder

)
\

l

Step

Uniform Random Number

~




[ Simulink Library Browser

CymmaTtop
OnoK HaxoauTcs B Simulink =>Math Operations=>Sum

File Edit WYiew Help

O 2 A Find |

Sum: [o63BuTE UNM BEINECTE BROAbl. YKaKuWTE 0AMH W3 BAPUaHTOB:
a) cogepKalmil CTPOKY + UK - 419 KaXA0ro BX0AHOro NopTa, | 4na pasaenurens Mexay NopTamu (H-p

++|-|++)

b) ckanap >=1. 3Hauenue >1 cymMmMupyeT Bee Broabl; 1 CYMMUPYET 3 NEMEHTBI OQHOMD BXOAHOMD BEKTOPa

= Wl Simulink
>+ Continuous
>+ Discontinuities
>+ Discrete
>+ Look-Up Tables
| Math Operations
>+ Model Yerification
2+ Model-Wide Utilities
>+ Ports & Subsystems
>+ Signal Attributes

v

~

£

floor

sin

. . ~
Rounding Function =

Sign

Slider Gain

Sum

Trigonometric Function

§\i<i




AHanoroBbIn pUNbLTP

6nok HaxoautcAa B DSP Blockset=>Filtering=>Filter Designs=>
Analog Filter Design

L1 Simulink Library Browser
File Edit Wiew Help

) = = Ffind |

= | DSP Blockset
23| DSP Sinks
2| DSP Sources
+- 23| Estimation
=) 2| Filtering
2| adaptive Filters
2| Filter Designs
23| Multirate Filters
23| Math Functions
2| Platform Specific IjO
-] Quantizers
+- 2 Signal Management
23| signal Operations
23| Statistics
-] Transforms
i+ Wph| Dials & Gauges Blockset
< \
Ready

+

+

buller

FDATo

IIR DF2T

Overlap
Add

Overlap
E=XT

Analog Filter Design: Design one of several standard analog filters, implemented in state-space form.

Analog Filter Design

Digital Filter Design
Digital Filter

Filter Realization Wizard
Owverlap-Add FFT Filter

Owverlap-Save FFT Filter




AMNNUTYAQHbIV AeMoaynAaTop
o6nok Haxoautca B Communications
Blockset=>Modulation=>Analog Passband Modulatior=> DSB AM
Demodulator Passband

L1 Simulink Library Browser

File Edit View Help
[ = - Ffind |
DSB AM Demodulator Passband: Demodulate a double-sideband amplitude modulated signal. The input
signal must be a sample-based scalar. The output is a 1-D scalar.
= Wl Communications Blockset A | s -~
<B & B O emodulator Fa band o
+ 2| Basic Comm Functions o an 5 2
2| Channels IO S .
>3] Comm Sinks oSeam | DSB AM ModulDr2g this icon into a model to inse
23| Comm Sources :
23| Error Detection and Correction pseoc am | DSBSC AM Demodulator Passband
- Interleaving
=1 23] Modulation pssoc am | DSBSC AM Modulator Passband
2| Analog Baseband Modulatior
> Analog Passband Modulatior — || waewt—_
i na Sl ua.lor Fra Ft4 Demodulator Passband
+- 23| Digital Baseband Modulation
+-- 23| Digital Passband Modulation PP Yy
3] RF Impairments Fr Ft Modulator Passband >
2| Source Coding ey =
-] Synchronization P PM Demodulator Passband
| Utility Functions
= * M T
< > PI Pk Modulator Passband v
Ready Z
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L] Simulink Library Browser
File Edit Wiew Help

) &= A Find ||

Ocuunnorpad

bnok Haxoautca B Simulink => Sinks=> Scope

- Scope: simulink/Sinks/Scope

= EI Simulink

<
Ready

23| Continuous

>3- Discontinuities

23| Discrete

23| Look-Up Tables

23| Math Operations
23| Model Verification
23| Model-Wide Utilities
23| Ports & Subsystems
2| Signal Attributes
23| Signal Routing

2 Sinks

2| Sources

23| User-Defined Functions

Y

i
|

C——3 | D isplay =

1] Floating Scope
1

[Drag this icon into a model to insert the '
Out

. Stop Simulation =

l—3 Terminator

|untit|ed.mat| To File

R
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UCTOYHUK AaHHbIX, reHepaTop rapMoHn4eckux konedbaHun— Sine Wave.

B okHe napameTpoB Onoka 3agagum amnnutyay 1 n yactorty F paBHyr0
cpeAHeM YacToTe MoJioCbl MNpPONnycKaHus norsiocoBoro duneTpa
2697pap/cek.

Block Parameters: Sine Wave

Sine Wave

BbeliBoauT CHUHYCOMASABHYKD BOAHY, rae THN CHHYCca onpeaenseT
HCMOAB3YEMYID METOAMKY BeldHMcneHui. [NapameTpel ABYx THMNOB
CBASZaHbl Yepes:

Orvcuetos 3a nepuoa = 27pi 4 [Hacrtora * BEpema orcuera)l
Yucno orcuyeTos creweHua = P aszsa © OrcueToes 3a nepuioa, £ [27Fi)
HMcnonesydtire TuN cuHyca C KpuTepuem oTc4YeTa Npu NoasaeHuM

YUCAeHHBIX NPpOGAerM C MHOMOKPaTHBINM MNOBTOPEeHMEeM [H-p.
nepenonHeHue atCcoNiOTHOro BpereHid).

Parameters
Tun cuHyca: ITime based L’
< Time based
Tmnnvrrgqa. Sample based
1
OTKAoOHEHUE:
|0

Yacrora [paalc):
|2697

Pasza [paal:
|0

Bpema sbiGopKu:
[z

Iv HHTepnpeTHpoBaTE NapamMeTpbl BEKTOPAa Kak 1-mMepHbIE

I oK l OTreHa MormMowe




CymmMmupyrowiee yCTpOUCTBO
B okHe napameTpoB 6sioka BbiIoupaem hopmMy 3Ha4YKa U KONTIMYECTBOM
CUMBOJOB (+) yKa3biBaeM KONM4ecTBO HeE0OXOAUMbIX BXOAOB.

Block Parameters: Sum

Sum

Jo6aBuTe UKW BEINECTE BROAbl. YKa¥uTe 0aUH U3 BAPUaHTOB:

a) CoaepKalluil CTPOKY + WAM - ANA KaXKA0ro BXOAHOro Nopta, | ana
PAsAENUTENA MEKAY NOPTaMU [H-p ++|-[++]

b] ckanap >= 1. 3HayeHue >1 cymMmMUpyeT Bce Broabl; T cymMmMuUpyeT
3 NEMEHTbI OAHOrD BXOAHOMO BEKTOPA

Parameters -

P opMa FHAYKA: I[ectangular

CnuUcoK 3HaKoB:

round
“++++++++++++
[_ """""""" Mokaszarte 400N, NapamMeTpbl ---=--======---
oK I OtmeHa Momowe
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NonocoBou bunbTp Analog Filter Design
B okHe napameTpoB O6foka 3agaguMm:
Design method-(KoHcTpykuunsa dounsrpa) Butterworth

Block Parameters: Analog Filter Design3

— Analog Filter Design [mask] (link] -

Design one of several standard analog filters, implemented in state-space
form.

— Parameters

Design method: | Buttenworth

Edertmeil Ban Butterworth

Chebyshev |

Filter order: Chetqy shev Il
Elliptic
8 Bessel

Lower passband edge frequency [rads/sec):
1886

Upper passband edge frequency [rads/sec]:
3508

0K OTmMeHa Momowe




Filter type(Tun counbrpa) - B

andpass ([TonocoBown);

Lower passbhand edge frequency(HWXHAA YacToTa Nnoriocbl nponyckaHusa )-1886;
Upper passband edge frequency(BepxHsafa 4acToTa noriocbl nponyckaHusa)-3508

Block Parameters: Analog Filter Design3

Analog Filter Design [mask] (link)

Design one
form.

Design me

Filter type:

Filter order:

of several standard analog filters, implemented in state-space

Parameters

thod: | Butterworth l.|

Bandpass v

Lowpass
Highpass

8

Bandstop

Lower passband edae frequency [rads/sec]:

1886

Upper passband edge frequency [rads/sec):

3508

oK Otmena MomMowe
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AmnnutyaHbin gemoaynsatop DSB AM Demodulator

B okHe napameTpoB Grfioka 3agagum:

Offset factor(chakTop noraweHus)-sapaem 0

Carrier frequency (Hecywaa yacTtoTa) - 3agaém 4actoty (B oTnn4yme oT
OoCTanbHbLIX B 3TOM OfioKe 4yactorta 3agaéetca B ') 429y paBHasa yacTtoTe
UcTovyHukKa (2697pap/cek)

Block Parameters: aemoaynl-429ry @
DSB &M Demodulator Passband [mask] [link)

Demodulate a double-sideband amplitude modulated signal. The input
signal must be a sample-based scalar. The output is a 1-D scalar. !
1

Parameters
Offset factor:

|0

Carrier frequency [Hz]:
|429

Initial phase [rad):
|0

Lowpass filter hnumerator:
|[4.57 9.14 4.57".01

Lowpass filter denominator:
|[1-1.3108 .4936)

Sample time [s]:
0.1

OK OTtmeHa Momowe

—— = Tt T e g e g | T | 3 e |
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PunbTp HUXKHMX YacToT Analog Filter Design
B okHe napameTpoB 65oka 3agagum:
Filter type (Tun counbrpa) - Lowpass (HNXKHUX 4aACTOT);

Passband edge frequency (4yactota nonocbl nponyckaHus ) -157
paan/cek (25Iu)

Block Parameters: Analog Filter Design1

Analog Filter Design [mask] (link)

Design one of several standard analog filters, implemented in state-space
form.

Parameters

Design method: I Butterworth v

Filter type: Lowpass v

il order
Highpass
8 Bandpass

Bandstop
Passband edge Trequency [rads/sec].

157

0K OTtmeHa Momowe




Ocuunnorpad- Scope.
NU3MmeHAAa yncno oceun npenoctaBnseTcsd BO3MOXHOCTb NPOCMOTpa
Ha ogHOM ocuunnorpade HeCKoribKO CUrHanoB B O4AUHAKOBOM

MacluTaoe.

Jcnosnoel HONOrMa ﬂa1-| Hak.nonpotyifre npaebii

Ocu

Yucno oceii: | 1 [ nnasaowas rp

NuanazoH | auto

MeTku THKE: | TOABKO HUXHAR vI

D6paszupl
MNpopexusar L] | 1

0K | DrmeHal I'Iomouu:‘ MpuHaTe




I'Ip|/| mModerimposaHUn C pa3dHbiMn 4aCTOoTaMWU Ha BXO4E MMEEM.

[1Ba nCXOOHbIX CUrHana
C pa3HbIMK YacToTaMu U amnanTygamm

) 1-2-fi curHanbl Nocne UCTOYHUKA

<4 analizator12pol4s g¥= O RO &

bz E&

File Edit VYiew Simulat

Time offset: 0
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CmMewWwaHHbIU cUrHan AByX UCTOYHUKOB

) D6beauHEHHBIA curHan
analizator12pol4sintezend

File Edit WYiew Simulation Format Tools Momo @ p /@) '® ﬂ

hed&| = e
=
Qe ANIENIHI
cinan
ﬂU P »
26T pa 08 b z¥.
kA
¥ h >
315pay o2 4 >‘°_ N
P »
Fakypan et = i
.F'.l ’lllo[‘ﬁ
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Time offset: 0




CurHanbl nepBOro n BTOpOro MCTOYHUKOB Noce:
nonocoBbIX hunbTpoB 1-01 U 2-0M NOSOCHI;
aemoaynatopoB 1-0M 1 2-0M NOSIOCHI;
hunnbLTPOB HMKHUX YacToOT 1-0M N 2-0M NONOChHI.

Y¥YY

T ]
T =|:./L\ #  DSEAM N

1N 15953908 LEMOL 1450y 19HT 157pat 02 1ionocd
OEVEANENINE [T » |:|
cinan T e L
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L o J T1nosnoca = IR J 2Znonoca S P
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h 4
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BbiBOA:
B OaHHOM MuccnegoBaHMM MoOAernv aHanu3aTtopa MOSIOCHOro BoKoaepa
undpoBOoM cucTteMbl Nepenavym pevyeBOro CUrHana Mbl NOCMOTPENN Kak n
Ha KakoM 3Tane npoucxoauT npeobpa3oBaHMe UCXOO4HOro curHana Ao
MOMEHTa nepegadyv ero B KaHan M TeM caMbIiM pacCMOTperiu NpuHUMN
paboTbl aHanu3atopa nonocHoro Bokogepa. [lOCKONbKY NOMOCHbIe
BOKOAEepbl MPUMEHSIIOTCA B BOEHHOM annapaTtype CTosIlen Ha
BOOpPY>XXeHUU BOWUCK cBA3M Pecnyonuku benapycb, AaHHas wmopgernb,
nokKasbiBaloLlas paboTy MNOMOCHOro BoOKoAepa, MOXeT ObITb
ucnonb3oBaHa B y4eObHoM npouecce. OHa NO3BONUT KypCcaHTaM HarnagHo
NOCMOTpPETb U pa3obpaTbCA B HEKOTOPbIX OCOOEHHOCTAX paboThl
annapartypbl AT-3001M, a uMeHHO NONIOCHOIro Bokoaepa.
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