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Simulink kak noacuctema MATLAB

Cucrema MATLAB (nmm kopotko MATLAB) — 3T0 nHTepakTHBHAs CUCTEMA, TIPE.I-
Ha3HaYeHHas AJIs1 KOMITBIOTEPHOT'O MOJCITUPOBAHUS MPAKTHUECKH B JIFOOOH 00IacTy Hay-
k1 ¥ TexHuku. OHa 6buta coznana B CLUA xomnanueit The MathWorks, Inc., u ee paspa-
00TKa ISl IepCOHAIBHBIX KOMIBIOTEPOB OblIa MpencTaBieHa B Hadane 80-x roxos. Un-
dopmaruss 0 MATLAB nocrynna Ha caiitax www.mathworks.com, www.softline.ru,
www.matlab.ru u www.exponenta.ru.

Wznoxxenne marepuana KHATH opueHTHpoBaHo Ha Bepcun MATLAB R2009b—
R2010a.

Momnsiii nporpammubiii kommiiekc MATLAB cocTouT u3 uyemwipex KoMnoHewm:
MATLAB, Simulink, Toolbox u Blockset.

Komnonent MATLAB nipeactasnsieT co0oii sapo cucteMbl — s10po MATLAB.

Komnonent Simulink asnsercs noncuctemoit (pacumpennem) MATLAB, npenna-
3HAYCHHOH i1 OJOYHOrO MOJEIMPOBAHMA, OAHAKO, OJaromapsi CBOMM YHHUKaIbHBIM
BO3MOJKHOCTSIM, 3TOT KOMIIOHEHT 4acTO BOCHPUHUMAIOT KaK CAMOCTOSITEJIbHYIO CHCTe-
My W HaszwIBaioT s0pom Simulink. Cnoso "simulink" oOpazoBaHo u3 KOMOWHAITUHU TIEp-
BBIX YeThIpex OykB cioBa "simulation" (MoaenupoBanue) u "link" (coenunenue).

Komnonentsr Toolbox (Habop unctpymentoB) u Blockset (Habop 6:10K0B) — 3TO naxe-
mol pacuupenuss MATLAB u Simulink cooTBEeTCTBEHHO, CrpyIIMPOBaHHBIE MO CHIEIUATIH-
3MPOBAaHHBIM MPUIOKEHUSIM, HA3HAUEHUE KOTOPBIX OTOOpa)kaeTcsl B MX HA3BaHMSX.

1.1. CpeactBa mogenupoBaHus B MATLAB.
Cneuudumka Simulink

s MmonenupoBaHusi 00beKTOB u/miu rpoeccoB B MATLAB npenycMoTpeHsl ciie-
JyHOLIUE CPEACTBA:
1. IIporpaMMHBIE CPEICTBA.

MonenupoBaH#e npocpamMmHbiMU cpedCmeamu, ol KOTOPBIMUA TTOHUMAIOT CPENICTBA

anroputMuueckoro si3pika MATLAB, BbIONHSETCS B peKrME MPSMBIX BBIUMCIIEHUI
WIN B IporpamMmHoM pexxume MATLAB.

[IporpaMMHBIE€ CpenCcTBa YHHBEPCANBHEI, U IPYTHE CPENICTBA pa3pabOTaHBI Ha UX OC-
HoBe. MoaenupoBanue [{OC nporpaMMHBIME CpeICTBAMHU PacCMaTpUBAiIoCh B [22].
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2. Cranpaprasle nporpammbel GUI (Graphical User Interface — I'padudeckuit natep-
(eiic monb3oBaTes).

Mopnenuposanue cpencrsamu GUI BHINOIHSETCS B PEKUME UHMEPAKMUBHO20 00uye-
Husa B cpene koukperHoro GUL

Cpenctea GUI co3nansl Ha ocHOBE nporpaMMHubIxX cpeacTB MATLAB, Ho no3BomsioT
UCKJIIOUHUThH HcToNib3oBaHue si3bika MATLAB B sIBHOM BHE, YTO CYIIECTBEHHO YII-
POIIAET TEXHOJIOTHIO CO3AAaHHA MOZENEH, B TOM YUCIE M C LENbI0 UX JaJbHEHIIEro
HCIIONb30BaHUS B KOMaHJHOM WUJU porpaMMHOM pexkume MATLAB.

Cpenctea GUI npeanonaratoT 3HaKOMCTBO ¢ ITporpaMMHbIMHU cpenctBamu MATLAB,
110 MEHBLIEN Mepe, Ha KOHLENTYaJIbHOM YPOBHE.

MogenupoBanue LHOC cpenctamu GUI paccmaTtpuBanocs B [22].
3. Cpeacrea Simulink.
MopenmupoBanune B Simulink BEITOHSAETCS CpeACTBAME OJIOYHOTO MOJICITUPOBAHHS.

Cpencrea Simulink co3mans! Ha ocHOBe TporpaMMHbIX cpenctB MATLAB, Ho mo3Bo-
JSIOT WCKIIOYUTHh WM MHUHAMH3HUPOBATh Hcmonb3oBanue sa3pika MATLAB B saBHOM
BUJIE, YTO CYIIECTBEHHO YNPOIIAET TEXHOJIOTHIO MOJICITUPOBAHUSI.

Crnenuduka MogenupoBanust B Simulink onpezensiercsi ero OCHOBHBIM INpeTHa3HaYe-
HHUEM — Mmodenuposarnue ounamudeckux cucmem (Dynamic Systems).

Texnonmorus MojenupoBanus B Simulink 3akitouaercs B MOCTPOSCHUH MOJICIIH CHCTE-
MBI U3 CTAaHAAPTHHIX OJIOKOB M MO3BOJISIET CIEANTH 3a €€ paboTON C MOMOIIBIO CTaH-
JapTHBIX CPEICTB HAOIIOAEHHs, TO3TOMY MojenupoBanue B Simulink yacto Ha3bIBa-
10T "BU3yaJIbHBIM".

B GoipmIMHCTBE NPUIOKEHUH TUHAMUYECKYIO CUCTEMY MOXHO (pakKTHYECKH WU YC-
JIOBHO TPEJACTaBUTH KaK CUCmeMy 00pabomxu cucHaios, moiaras, 4ro noHsITHs "cur-
Han" u "cucteMa" UMEIOT IHUPOKOE TOIKOBAHUE, a UMEHHO:

® T0J cueHaIoM TIOHUMAaeTcs Bo3leicTBUE J000H (hM3MUecKoil mpUpOabl WIH TIO0-
CIIeI0BATEIBHOCTD JAHHBIX;

® 10X cucmemoli IOHUMAeTCsl (GU3MIECKOe YCTPOMCTBO MIIM MaTeMaTHYecKoe Ipe-
oOpa3oBaHue, BBIIONHSAIOIIEE TpeOyeMoe NpeoOpa3oBaHne BO3ICHCTBUSL.

KOMHBIOTCpHaﬂ MOJIENTb TUHAMHYECKON CHUCTEMBI CTpOUTCA Ha OCHOBE MaTeéMaTuyic-
CKHX MO,I[CJ'IGI71 CHUI'HAJIOB U CUCTEM.

MogemupoBanuto [{OC B Simulink u rmocBsmaeTcst HacToSIIAs KHATA.

1.2. MpuHATLIE 0603HaYEeHUSA

Jnst yno6cTBa YTeHHs B TEKCTe KHUTU MCIOJIb30BaHbI CIIEAYIOIINE IIPUQTHL:
O Times New Roman nomnyxupHbIi — 7151 CIEAYIOMNX 0003HAYCHU:

® Ha3BaHHUA OKOH, Hanpumep okHO Simulink Library Browser;

® IyHKTHl MEHIO M KOMAaHJbl B IMyHKTaX MEHIO, HAIIpUMep KomMaHaa New B IIyHKTE
meHio File;
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® KHOIIKH, BKJIIQAKH, ITAHEIU, MOJIsA, IPYIIbI, PACKPBIBAOIIUECA CIIUCKU U T. II. B OK-
HaXx, HampuMmep packpeiBaromuiics cincok Sampling mode B okHe Source Block
Parameters: Constant;

® [IepBOE yNIOMHHAHKWE UMEHH IPYIIBI OJIOKOB, HAPUMED IpyIa 610KkoB Sources, a
IIPH TOCNEAYIOMNX YIIOMUHAHUAX — Tpymma 0J10koB Sources;

e mapameTpsl 0JI0KOB, HaripuMmep napamerp Decimation 6moka Clock;
O Courier New — U1 BBIJIEJIEHUS:

e 00wekToB Ha si3p1ke MATLAB, Hanmpumep h=a+sin (b);

e panok MATLAB u ¢aiinoB nons3oBarens, HaIpuMep Mamnka work;

O Courier New monyKUpHbIF — i1 onucanus 00bekToB sizbika MATLAB npu ux
[IEPBOM yIIOMHUHAHUY, HAIPUMEP KOMaH/Ia simulink;

O KypcuB — JJIs BBIACTCHHUS KITIOUEBBIX CIOB WJIM OMpPEICICHUN B TEKCTE, HAMpUMEp
"oubnuorexka Simulink ¥MeeT uepapxuueckylo cmpykmypy, NPEACTABICHHYIO B BUC
nepesa'.

MATLAB ne nmeer pycupuuupoBaHHON BEPCUH, TOSTOMY NIPU NEPBOM YIIOMHHAHUH
Ha3BaHWH OKOH, ITYHKTOB MEHIO, KOMaH/| B ITyHKTaX MEHIO, KHOTIOK, BCTaBOK, TApaMETPOB
OJIOKOB M T. . B CKOOKAax JaeTcsl UX MEPEBOI.

1.3. YctaHoBKa 1 3anyck Simulink

Simulink aBTOMaTn4ecku craButcs npu yctanoske MATLAB.

IIpu ycranoBke MATLAB monb30BaTenh MOKET CaMOCTOSITETTFHO (POPMUPOBATH COCTaB
MATLAB Ha cBoeM KOMIIBIOTEPE U3 HHTEPECYIONTIX €T0 MAKETOB PaCITUPEHUS], TOMETHB UX
¢naxxkom B okHe Product and Folder Selection (Bribop mnaketoB W mamok) B
packpriBatoriemcst criricke Select Products to install (Brroop makeToB i WHCTAIUISAINAN).
Ucknrouenue coctaisitoT ooszarensubie aapo MATLAB u sapo Simulink.

[Ipu xemaHMM MOXKHO JIETKO PacUIMPUTH COCTaB CUCTeMBL. Jlis 3TOro ciemyer
MOBTOPHUTH TPOLEAYPY YCTaHOBKH, NOMETHUB (IAKKOM JOTIOJIHUTENIbHBIE ITaKeTh
pacIIpeHusl.

Jns mmpokoro Kpyra 3ajad, pemaeMblXx Merogamu nupoBoi o0paboTKH, TOMUMO
samep MATLAB wu Simulink, pexomMeHmyeTcs yCTaHOBUTh TAaKEThl PaCITHPCHHS
MATLAB (Toolbox) u Simulink (Blockset), nepeuncinennsie B Tab6n. 1.1. Ilakersl,
oTHOcsmuecs kK Simulink, BEIZICIIEHBI CEPBIM I[BETOM.

Ta6nuya 1.1. PekomeHOyemMbie Onisi ycmaHo8KU nakemsl pacwupeHuss MATLAB

HazBaHue nakeTa HasHauyeHue nakeTa
Communications Blockset CucTtembl cBSA3M
Communications Toolbox CucTembl cBA3M

Control System Toolbox CucTteMbl ynpaBneHus

Curve Fitting Toolbox MpubnumxeHne KpMBbIX U SAHHbIX
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OkoHyaHue mabn. 1.1

Filter Design Toolbox MpoekTnpoBaHue LUMPOBbLIX PUNLTPOB

Fixed Point Toolbox O6paboTka AaHHbIX C (UKCMPOBAHHOW TOYKOW
Gauges Blockset MameputenbHble npubopbl

Neural Network Toolbox HenpoHHble ceTn

Optimization Toolbox MeTtoabl onTumMusauum

Real-Time Windows Target LleneBble cpeactBa Windows ansi peanbHOro BpemeHu
Real-Time Workshop Jlabopartopusi peanbHOro BpeMeHu

Signal Processing Blockset O6paboTka curHanos

Signal Processing Toolbox O6paboTka curHanos

Simulink Control Design CucTtembl ynpaBneHus

Simulink Fixed Point O6paboTka AaHHbIX C (PUKCMPOBaAHHOW TOYKOW
Spline Toolbox CnnanH-dyHKuum

Statistics Toolbox MeToabl MaTeMaTUYECKON CTaTUCTUKN
Symbolic Math Toolbox O6paboTka CUMBOSbHbIX AaHHbIX

System Identification Toolbox MeTogbl ngeHTudmkaumm

Wavelet Toolbox BensneTt-yHKLun

ITo 3aBepmiennu yctanoBkn MATLAB na PaGoueM cToJie aBTOMaTHYECKH

coszmaercs sapiasik MATLAB. s 3amycka MATLAB gocTtaTodHO METKHYTH Ha 3TOM
SIPJIBIKE.

Ilocne mnosBnCHUS (prMGHHOﬁ 34CTaBKU aBTOMATHU4YCCKU OTKPBIBACTCA OKHO

MATLAB, upencrasistoniee coboit kombunayuio oxon (puc. 1.1), Omaromaps demy
o0ecrnevnBaeTcs ONEPaTUBHOCTD JCHCTBUN TIOJIB30BaTENs IPU paboTe.

a

Untepdeiic MATLAB o0pa3yroT ciieayromue oKHa:
Command Window (KoMaHHOE OKHO) — OCHOBHOE OKHO MHTEPAKTHBHON CUCTEMBI
MATLAB ¢ akTUBU3UPOBAHHOW KOMaHAHON CTPOKOM;

Current Folder (Texymias manka) — B 3TOM OKHE BBIBOJHTCSI COAEPKMMOE IMAIKH,
HUMS KOTOpO#l oToOpaxkaeTcs B packpbiBatomemcs ciucke Current Folder na nanenu
nHcTpymMeHTOB okHa MATLAB. [lo ymonmuaHuio Tekymied cuuTaeTrcd Mamka co
CTaHIAPTHBIM HMMEHEM work, NpeAHa3HAuYeHHas A XpaHeHus (aiyioB W MAamok,
CO3/1aBa€MbIX I10JIb30BATEIEM;

Workspace (Pabouast o61acTs namsiTi) — B 3TOM OKHE BBIBOAUTCS CIIMCOK TEKYIIUX
MEPEMEHHBIX, COXpaHiIeMbIX B pabodeil obnactu mamsitu Workspace 10 BbIXoja W3
MATLAB;

Command History (VMcropust komMaHg) — B 3TOM OKHE BBIBOAMUTCS MOCTPOYHBIN
CIUCOK 00beKTOB si3bika MATLAB, BBOAMMBIX B X0JI¢ TEKYILEH U MPEIIICCTBYIOIIMX
ceccHit.
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Fle [t Debug Porslel Desklop Window Helo
TS A B 0 B F] @ Cored Fkde: | C\Documnnts ared Satbirge || Mee genyrmntlMATLAR v
Shortouts &) Howto Add | 2] What's New
Cutrent Folder w[0Oex Rl Workapace wpgoa X
 » | wHATLAE ¥ w0 e | ) M to MATLAR? Wakch e g, eme Dangs, o resed el Slartecd x| ) ] W s | st v
O} Wame Hawoe = o

MATLAE desktop keyboard shortcuts, such as Ctels3, are now customizable.
In mddicion, many keyboard shorzouts have changed for improved conaiscency
across the desxtop.

ok,

To cuscomize keyboard shorteucs, use Preferences. From there, you can alss
restore previous default settings by selecting "RZ00Sa Vindows Default Set™
from the "Active settings® drop-down list. For more information, see Halp.

Click here 1f you do Not VAR £O See this message again.

»» sipulink

o >s

Command History “pgoa %

simulink

simulink
ver

Detaibs -~ simalink -
[ 4 Sart

Puc. 1.1. OkHo MATLAB

[lonp3oBaTennb MOXKET MPOHM3BOJIBHO MEHSATH COCTaB AKTHUBHBIX OKOH C ITOMOIIBIO
komas[ myHkTa MeHio Desktop (Crom). Ha puc. 1.1 npeacraBieHa nojaHas KOMOMHAIMA
OKOH, cooTBeTcTBYyIommas komanae Desktop Layout | Default (Opranusamus crona | ITo
YMOITYaHUIO).

Octanbhbie myHKTHI MeHIO OkHa MATLAB tunuuns juis uatepdetica Windows u He
TpeOytoT kommeHTapueB. Komannel myHkTa meHio Debug (Otnaaka) npenHasHa4deHBI
JUISL pabOTHI B PEKUME TIpOorpaMMupoBanHms [22].

BrBon wuHpopmaruum o Bepcun MATLAB u BKIIIOYEHHBIX TIOJB30BaTEIEM IIPH
YCTAHOBKE MaKeTaxX PAaCIIMPEHUs BBITIOIHACTCS B OKHE TI0 KOMaH/Ie:

ver

YceranoBka Simulink npuBoguT kK mosBieHHto KHomk Simulink Ha maxenm
nHCcTpyMeHTOB OkHa MATLAB.

3anycx Simulink ocymecTBIs€TCS OJJHUM U3 CICIYIOIIUX CIIOCOOOB:

1. C nomousto kHonku Simulink Ha manenu nactpymentoB okHa MATLAB.

2. Tlo xomanne B okHe Command Window:

simulink

1.4. Buonuoteka Simulink

IIpu 3amycke Simulink ¢ momomieto kHomku Simulink wmy Mo KoMmaHIE simulink
otkpbiBaeTcss okHO Simulink Library Browser (Kartamor bubnmorekn Simulink)
(puc. 1.2).



20

Yacms I. B3Hakomemeso ¢ Simulink

BnoxeHHas rpynna 6nokos

BubnunoTeka 6nokos Simulink
Mounck noacuctem n GrIOKOB NO UMEHM
pynna 6nokoe Sources
Mone ans BBOAA BapVIaHTbI noncka
KOMTOHEHT rnouncka Brok
L= simulink Library Browser
File Edt “igw Help
'O & = i Entersearchterm v | E‘L
Libraties Likbtary: Simulink/Sources Search Results: (none) Most Frequentl -~ *
L - T Simuiink ~ @ Band-Limited Wthite Noise b
- Commonly Used Blocks Chirp Signal
- Continuops @ Clack
- Digcontinuities D
Constant
- Digcrete
- Logic and Bit Operations Counter Free-Running
- Lookup Tables @ Counter Limited
-ath Oparations [} Cigital Clodk
~Model *erification [} Enumerated Constant
- hodel-Wibe Utilties
[} FromFile
--Ports & Subsystems
- Signal Attriutes [} Fromwonspace
- Signal Reuting @ Ground \ J
-Siks G
™! @- Fulse Generatar
- Jzer-Defined Functions Ramp
-+ Sciclitional Math & Discrete ]
E |.m Random Number
+- Aerospace Blockset —
+E Communications Blockset Repeating Sequence
E Cortral System Toolbox E Repeating Sequence Interpolated
E Diata Scouistion Toolbhax Repeating Sequence Stair &
+EI ED& Simulator Lirk I >
=
Block Description x
’ Simulink/Sources/Int: Provide an input port for & subsystem or model.
For Triggered Subsystems, 'Latch input by delaying outside signal’ produces the value of the
subsystem input at the previous time step. B’
Showing: Simulink/Sources

OnucaHue 6noka

Puc. 1.2. OkHo Simulink Library Browser

UnTtepdeiic nanHoro okHa 00pas3yroT ciaeayIoUe 3IeMEHThI:
QO neBas nanens Libraries — c katanorom bubnnorexku Simulink (Simulink Library);

bubnuomera Simulink nmeer MepapXu4ecKylo CTPYKTYpPY, HPEACTaBICHHYIO B BHUJE
Jepesa.

B nepapxuueckoii crpykrype bubnmorekn Simulink MOXHO BBIAETUTH TPH YPOBHSI:

® BEPXHUU — Yy3€Jl JAEepeBa C MUKTOrPaMMOM, COOTBETCTBYIOLIEH MMOMMEHOBAaHHOMN
oubnuomexe o6noxos (Block Library).

IlepBass w3 OuOmMOTEK ONOKOB (BEpXHH y3ed JepeBa), BXOIANINX B COCTaB
Bbubnuorexn Simulink, mmeeT Takoe ke umsa — Simulink;
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® NIPOMEXYTOUHBII — y3el JepeBa 0e3 MUKTOrpaMMbl (MJIH BETBb JIEpeBa), COOTBET-
CTBYIOIIINH TONMEHOBAaHHOM epynne O.10xo06 (Blocks).

V3iy nepeBa 6e3 MUKTOrPaMMbl COOTBETCTBYET 610J#CeHHAs TPYIIA OJIOKOB;
® HWKHHIA, COOTBETCTBYIOIINI TOUMEeHOBaHHOMY 010Ky (Block);

O npaBas maHenb — ¢ Tpems Bkiaaakamu: Library... (bubnuoteka...), rie BMecTo
MHOTOTOYHSI Oy/IET YKa3aH IyTh K OOBEKTY, BbIICJICHHOMY Ha JieBoi nanenu Libra-
ries; Search Results (Pesynerarer mnoucka); Most Frequently Used Blocks
(Haunbomnee gyacTo ucnoiab3yeMele OJIOKH).

Ha otkpeiToit Bimamke Library... oroOpaxkaercs coctaB OMOIHOTEKH WM TPYIIITHI
0JIOKOB, BBIJENICHHOW Ha NeBoil manenu Libraries. IlukTorpamMmel epynnsi GI0KOB
BBIJICIISTFOTCS IIBETOM, a MTUKTOTPAMMBI 010K08 YePHO-OEIIbIE.

Ecnm Ha mpaBoif maHenn 0TOOpaXKarTcs epynnvl OJOKOB, TO COCTaB JIF000OH W3 HUX
MO>KHO OTKPBITh JIBOHHBIM IIIETYKOM JICBOM KHOITKH MBIIITU HA €€ IIUKTOrpaMMe.

Ecnu Ha mpaBoii manenn oToOpaxkaroTcsi 010KU, TO ABOMHOM LIETYOK JIEBOM KHOIKH
MBIIIM HA MHKTOTPaMMeE 070Ka OTKPBIBAET OKHO €r0 AapdMempog ¢ HEaKTUBHBIMH
nonsiMu. Ha3zHauenwe m ycTaHoBKa mapameTpoB OJIOKOB OyneT paccMaTpuBaThCs B
pamMKax COOTBETCTBYIOLIUX TEM.

Ha otkpeiToii Bkiamke Search Results oroOpakaroTcsi pe3yiabTaThl IOMCKa, O
KOTOpPOM peub MOWJET Jajiee B 3TOM pas3felie;

U raBHOE MEHIO C MyHKTaMU:

¢ File (daiin) — pabota ¢ ¢aitnamu mozeneit Simulink u ¢ coOcTBeHHOH 6UOIMOTE-
KOW TOJIb30BATeNsl, O CO3JaHUU KOTOPOU MOUAET peysb B 2. 9;

e Edit (PegaktupoBanme) — mobaBieHre B TeKyIryro Moaenb Simulink Gioka, BBI-
JISJICHHOTO Ha NPaBO# MMaHeNH, ¥ MOUCK OJioka B Oubimuoreke Simulink;

e View (Bun) — ynpasnenue BumoMm okHa Simulink Library Browser u BeiBoIOM
cocTaBa OMOIHOTEKH OJIOKOB.

Komanma Layout | List (Paconoxxenne | Cimcok) o0ecrieunBaeT BBIBOJ COCTaBa
Ooubnmorekn OJOKOB B BHAE OAHOTO crondma, a komaHma Layout| Grid
(Pacmonoxenune | CeTka) — KOMIAKTHBIA BHIBOA B BH/E HECKOJBKUX CTOJOIOB
(puc. 1.3, cpaBaHTE ¢ pHc. 1.2);

e Help (ITomomp) — obpamenwne k pazaeny Simulink Cuctemsr momomu MATLAB;

U manenb HUHCTPYMCHTOB C KHOIIKaMH, Ily6JII/Ipy}OHII/IMI/I OCHOBHBIC KOMAaH/Ibl ITYHKTOB
TJIaBHOI'O MCHIO,

O tekcroBoe mojsie Block Description (Onucanue 0n0ka) — ¢ KpaTKOW CIPaBKOM O
OJ110Ke, BBIZICTICHHOM Ha MPaBOi MaHeNN; aKTHBU3UPYETCS MPH BEIOOpE B IMTyHKTE MEHIO
View xomannst Show Block Descriptions (ITokazates onicanue 6oka);

QO none BBona Enter search term (Beeaure kommoHeHT noucka), kHonka Search for
subsystems and block by name (ITouck mojacuctem u OJOKOB MO0 UMEHHU) U KHOIIKA
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Search options (BapuanTel momcka) Ha THaHENHM HWHCTPYMEHTOB (cM. puc. 1.2) —
UCTIOJIB3YIOTCS JJIS TIOMCKA TIOJICHCTEMBI MIIH OJIOKA IO IMEHH.

5] simulink Library Browser g@@

File Edt View Help

") & + | Entersearchterm v ::I
Libraries Library; Simulink/Sources Search Results: (none) Most Frequently Used Blocks
=)~ Tl Simulink ~l G
and-Limite I
- Commonly Used Blocks White Hoise Chirp Signal ®> Clodk
- Continuous
~Discortinuities ‘3 Constant 2:::::' free- - Counter Limited
- Discrete 2
- Logic and Bit Operations Eniimaratad
——— Digital Clock [t} consiant From File
~Math Operations
- Model Verification From Wokspace @ Ground In1
~Model-Wide Utilties
~Port
orts & Skayaiems. @ Fulse Generator Ramp Bandom
- Signal Attributes —Lt|  Number
~Signal Routing . . .
3 M Repeating Vl\. Repeating Seq- thL Repeating
- Sinks Sequence uence Interpol... Sequence Stair
i i ooo0 i
User-Defined Functions Signal Builder o0 P zlg:all i I"! Sine Wave
[+~ Addtional Math & Discrete AR Y
s “_JI Aerospace Blockset Uniform Rande-
(+- W Communications Blockset Step m Number

3 ﬂ Control System Toolbox
- ] Data Acquistion Toolbox
- EDA Simulator Link

e B i ememas =L

-

Block Description

Showing: Simulink/Sources

, Simulink Sources/n1. Provide an input port for a subsystem or model,
For Triggered Subsystems, 'Latch input by delaying outside signal’ produces the value of the subsystem input at the previous time
step. v

Puc. 1.3. KoMmnakTHbIin BbIBOA, cocTaBa bubnuoTtekn 6rnokos Simulink

s mouncka 6;10xa ciexyer B Tmojie BBOJA BBECTH €ro MM (ITOJTHOE WIIH JIFOOYIO €ro
4acTh) U HaKaTh KHOTIKY Search options (Bapuante momncka). B oTkprIBIIeMcs MeHio
HY)XHO yCTaHOBHTH TpeOyembie (aru (oauH WiiM Heckoibko): Regular expression
(VcroitunBoe Boipakenue); Match case (Yacts ciosa); Match whole word (Cnoso
uenukoM). 3ateM HaxaTb KHONKy Search for subsystems and block by name. Ha
MpaBOW MaHeN aBTOMAaTHYeCKH OTKpoeTcs Bkimagka Search Results, nms xoTopoit
aBTomMatndyeckn u3MeHutrcs Ha Found:'...' (Haiimen: '...'), rme B amoctpodax
OyOnupyercsi TEKCT M3 HOJsl BBOJA Ha IIaHENW MHCTPYMEHTOB, M Ha BKJIagKe OymyT
BBIBEJICHBI pe3yJbTaThl MOUCKA OJOKa C yKkazaHHeM OuOmmMoTexku OnokoB (HO Oe3
IPYIIIBI) HIIM COOOLIeHNE, eclii OJIOK HEe HalIeH.

Ha puc. 1.4 npencraBieHsl pe3yabTaTsl IOKMCKA MO BBeleHHOMY ciioBy "Constant" pu
ycranoBke ¢uiara Match whole word. BreiBenenbl Bce OJIOKM, B MIMEHU KOTOPBIX
MIPHUCYTCTBYET 3TO CIOBO, C YKa3aHUEeM OHONINOTEK OJIOKOB.
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B Simulink Library Browser

File Edt View Help
OO & +  Constant
Libraries
—- Wb Simulink
- Commonly Used Blocks
-~ Continuous
~Discontinuties
-~Digcrete

Logic and Bit Operations
~Lookup Tables

- Math Operations

~Model Verification

- Model-Wide Utilties
~Ports & Subsystems
- Signal Atributes

- Signal Routing
-~ Sinks
- Sources
- User-Defined Functions
[+~ Addtional Math & Discrete
- u! Aerospace Blockset
4 B Communications Blockset
k. | Contral System Toolkbox

- 9B Data Acquisition Toolbax
+- | EDA Simulator Link

A=

Block Description

[}

|

M |

v

Library: Simulink/Commonly Used Blocks

Found: ‘Constant'

EBX

Most Frec

»

1@~

D Constant

D Compare To Constant

[j Constant

[} Enumerated Constant

[Heural etwork Toolbox

2@

removeconstantrows

]
{]

removeconstantrows_reverse

[signal Processing Blockset

1@

Constant Diagonal Matrix
Z Constant Ramp

D Constant

Constant Diagonal Matrix

e

73

~E<— ConstantArea Hydraulic Orifice

I'._:J Constant Volume Hydraulic Chamber

[} s constant

I
<

Showing: Simulink/Commonly Used Blocks

ConstantArea Pneumatic Orifice

Simulink/Commonly Used Blocks/Constant: Output the constant specified by the 'Constant value'
parameter. If 'Constant value' is a vector and 'Interpret vector parameters as 1-D' is on, treat the constant
value as a 1-D array. Otherwise, output & matrix with the same dimensions as the constant value.

X

Puc. 1.4. PesynbTtaTthl noucka no cnosy "Constant” npu ycraHoske dpnara Match whole word

bonee mompobOuyto wmH(popmaruio 1mo bubmmoreke Simulink MOXHO MOIYYUTH C
nomoisio cupaBouHoit cuctemMbl MATLAB mo Simulink B popmare HTML B pa3aene
Simulink — User Guide — Simulink Graphical User Interface — Library Browser.
K atomy pazgemy MoxHO 0OpaTuThCs aBTomMaTrdecky o komanae meHio Help | Library
Browser Help B okae Simulink Library Browser (cu. pazo. 1.5.3).

1.5. Cuctema nomowm MATLAB

[omoms o Simulink oprannzoBana B paMkax cucteMsl momomd MATLAB, kotopas

MIPeCTaBIsIeT COO0M COBOKYITHOCTH CIIEAYIONIUX CPECTB IIOMOIITH TTOTh30BATENIO:

a OJICKTPOHHBIC CIIPABOYHBIC CUCTEMBI, @ UMEHHO!

6CcmpoeHnas cnpagoyHas cucmema — (HOpMHUpPYETCsT aBTOMATHYECKH TIpU ycTa-
HoBke cucreMbl MATLAB, ucxoas u3 ee coctaBa, ONpeAeNsieMoro Mojib30BaTe-
nem. OHa sBisieTcss MHPOPMATUBHO HanboIiee KPaTKOW U COAEPIKUAT MILTIOCTPATHB-
HBIC IPUMCPBI, KOTOPBIC MOKHO KOIIMPOBATH U BBIINIOJHATD,
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cnpasounas cucmema 6 popmame HTML (Hyper Text Markup Language —
A3bIK TUIIEPTEKCTOBOM MapKUpPOBKH) — aBTOHOMHA IO OTHOIIEHHUIO K CHCTEME
MATLAB u conepxurcst Ha otaenbHoM CD-gucke. Ee coctaB ompenensercs
I0JIb30BaTeNIeM MPH yCTaHOBKe, mogooHo cucteme MATLAB, u, BooG1ie roBo-
P, MOKET HE COBMAJaTh C COCTABOM YCTAHOBJICHHBIX MTAKETOB PACLIMP CHUSI.

Ora cnpaBouHast cucTteMa HWH(pOpMaTHBHO Ooyiee MONHAs, YeM BCTPOCHHAS
cnpaBka. B Hee Take BKIIOUEHBI WJUTIOCTPATHBHBIE NMPHUMEPHI, KOTOPHIE MOXKHO
KOIUPOBATh U BBINONHATE B oOkHE Command Window;

cnpasounas cucmema 6 gopmame PDF (Portable Document Format — ¢opmar
IIEPEHOCHOTO JIOKYMEHTa) — TaKKe€ AaBTOHOMHA I10 OTHOIICHWIO K CHCTEME
MATLAB. B xommnekre MATLAB, naunnas ¢ Bepcuu 7.0, ona Ha CD-nucke He
MpeAoCTaBIAeTCs, HO JoCcTynHa Ha caiite www.mathworks.com. [[ns uteHus B
¢opmare PDF HeoOxonumo ycraHoBUTE OecriiaTHYIO mporpamMMy Acrobat Reader.

Orta chpaBovHas cucTeMa WH(GOPMATHBHO HamOoyiee MONHAsS W MPEACTABISET
co0oif Tak Ha3pIBagMble "IJICKTPOHHBIE KHUTHU", a TOYHEE — CEPUH KHUT, T/
KaxJas cepus IOCBSIIECHA KaKOW-TO oOmieil TeMe, a BXOASIIME B €€ COCTaB
KHUTH — KOHKPETHBIM BOIPOCaM B paMKaxX JaHHON TeMbl. 110100HO OOBIIHBIM
KHUTaM, DJJIEKTPOHHBIC KHUTH pa3OWTHI HA TWIaBel W maparpadsl. Tam, rae 3710
HeoOxonumo, cropaBke Mo MATLAB c¢ o00s3aTenbHBIMH  WILTIOCTPAaTHBHBIMU
MpUMepaMu IpeJUIeCTBYIOT CBEACHUS TEOPETHUECKOIO XapaKTepa cO CChUIKAMHU Ha

JTUTEPATYPY;

a ACMOHCTPAIIMOHHBIC [TIPUMEPHIL.

B cocrae MATLAB BxifodeH 3HAYUTEIBbHBIM CHHUCOK JIEMOHCTPAIIHOHHBIX
MIPUMEPOB, B TOM UHCIIE OTHOCAIIUXCA K Simulink, KOTOpBIE MTO3BOJISIOT COCTABUTD
npeacrasieHue o Bo3MoxkHOCTIX MATLAB u Simulink B pemennn caMbix pa3HbIx
3ajay.

1.5.1. Komanpa help

Komanpa help obecrieunBaeT 0OpaIICHUE K 8CHPOEHHOU CHPABOYHOU cucmeMme.

Crucok komana Simulink MOKHO BBEIBECTH 10 KOMAaHJIE:
>> help simulink

a CIIpaBKy O KOHKpCTHOfI KOMaH/I€ — 110 €€ UMCHHU, HAITPpUMCP:
>> help load system

1.5.2. NMyHKT meHto Help okHa MATLAB

Ilyaxr menio Help B okae MATLAB obecnieunBaer oOpalieHue K cHpagouHOuU
cucmeme 6 popmame HTML n nemoHcTpaumoHHbsM npuMepam MATLAB.

Hasnauenne xomanj omnpezensercss MX HazBaHueM. B 1ienoM, opranuzamusi TOMOITH
M0 JaHHBIM KOMAaHAaM JOCTAaTOYHO MPOCTasi U JIETKO OCBAaMBAETCA CAMOCTOSTENBHO.
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OcTaHOBUMCSI KOPOTKO Ha OJHOM, TJIaBHOM, KOMaHJ€ 3TOT0 MyHKTa MEHIO U TOSCHUM
HEOOXOIUMBIE JICHCTBUS JUIS TIOTYUEHHS CIIPABKH.

I[lo xomanme wmenro Help| Product Help otkpeiBaetcs okHo Help — oxHO
cnpaBo4HO# cucremsbl B hopmate HTML, conepkariee ase manenu (puc. 1.5):
U JsieByto maHenb ¢ AByMsI BKJIaJKaMU:

e Contents (ConepxaHne) — Ha 3TOM BKJIAJKE BBIBOAUTCS JIEPEBO, Y3IaMH KOTOPO-
ro SIBJSIIOTCS pa3zAensl crpaBouHoit cucteMbl MATLAB, mpu aToM Ha mpaBoit nma-
Henu otoOpakaercst HTML-cTpanuiia, COOTBETCTBYIOIIAs pa3ieiy, BEACICHHOMY
B [IEPEBE;

e Search Results (Pe3ynpraTel moucka) — Ha 3TOH BKJIAJKE MOXXHO MOJYYUTh
CIpaBKy IO KJIIOYEBOMY cJOBY (Ppase), KoTopoe HabHWpaeTcss Ha JICBOW Ma-
HENW B TIOJIE BBOJA HaJ BKJIAAKaMH, IMOCIE YEro HYXHO HaXXaTh KIIABHIIY
<Enter>. Ha sToil Bki1agke 0TOOpa3uTCa CIUCOK Pa3AelioB, Iie HaOpaHHOE CIo-
BO (¢pa3a) Bcrpeuaercs B cnpaBouHol cucteme MATLAB, a Ha npaBoii nane-
mu Oyner BbiBenena HTML-crtpaHunia BBICIEHHOTO Ha BKIAJIKe pasjela

(puc. 1.6);

QO mpaByto manens — ans otoOpakeHust HTML-ctpanuipl co crnpaBkoii Mo paszeny,
BBIJICIICHHOMY Ha JIEBOM IIAHEJIH.

B BerHefI qacTu npaBoﬁ MaHCJIn MMECTCA IOJIC, B KOTOPOM BBIBOAUTCA NYTh K
pasacilty, BBIACIICHHOMY Ha JICBOH ITaHEIIH.

@ Help tad
fle fdt Vew Go Favortes Desktop Window Help i
pela | B Sy mats » =

Contents | Sesrch Results 2 ~

# € Release Notes A MATLAB

ok . ____________________________________________________|

o &

o o Functions: Handle Graphics:

# & Biorformatics Toolbox 4

3 @ Commurications Toobox ® By Category » Object Propenties

4@ Control System Todlbox = Alphaberical List

# @@ Curve Fitting Tookiox

Data A« Toolbo:

: goa:ﬂ:m " What's New

# &9 Datafeed Toolbox

# ¢ Econometrics Toolbox = MATLAB Release Notes

% ¢ Embedded MATLAB Summarizes new features, bug fixes, upgrade issues, etc

€3 Fiter Design Toobox

@ ¢ Fiter Design HOL Coder = General Release Notes for R2009b

il €3 Financial Toolbox

For all products, highlights new Features, installation notes, bug fixes, and compatibiity issues
i € Fnancial Derivatives Toolbax

# 3 Fixed-Incoms Toobox

# ¢ Fixed-Poirt Toolbox Docwmentation Set
& & Fuzzy Logic Toobox
& €@ Genetic Algorthm and Direct Search Toobox + Getting Started

% & Image Acquiskion Tookox
# €3 Image Processing Toolbox
# &9 Instrument Control Toolbox
% 49 Mapping Toalbox

b User Guides

G &) MATLAB Buider EX . (‘0@\; Hei-ulI\LATL.XB )

& & MATLAB Buider JA Provides instructions for using the Help browser and accessing other resources
2 MATLAB Builder NE

# €3 MATLAB Compiler = Examples m Documentation

& € MATLAB Distributed Computing Server Lists major examples in the MATLAE documentation

& € MATLAB Report Generator

# €9 Model Predictive Control Toobox

# €3 Model-Based Caliiration Toobax

i €3 Newral Netweork Toobox

489 OPC Toobax
=

= Programmng Tips
Provides helpful techniques and shortcuts for programming in MATLAB

oo ! | Product Demos L4
Jar:file:/{{C:/Program Files/MATLAB/R 2009 fhelpjtechdoc/help. jar | /demo_example. html

Puc. 1.5. OkHo Help cnpasoyHoi cuctemsl MATLAB B cbopmate HTML
C OTKpbITON BKnagkon Contents
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@ Help - | I

Bl Gt Yew Go Favorkes Qesitop Window el ~

Source xi=| & |4m = §F- <> » Image Acquistion Toolbax » User Guide » Property Reference »

Contenks | Search Results = - |
Source

Type Relevance Product.
1<) Source - Indicate video source objects associeted with video nput obiect | | | Indicate video source objects associated with video mput object
The Source property is a vector of video source objects that represent

the ... toolbox creates a vector of video source cbiects associated with Description

& Selected Biblic ¥ for Source Coding The Source property 15 a vector of video source objects that represent the physical data sources connected to a device. When a wideo
Selected Bblography for Source Coding mput object is created, the toolbox creates a vector of ideo source objects associated wath the video mput object

5] Model Source - Specy custom source code Each wideo source object created is prowided a unique source name. You can use the source name to select the desired acquisition
The Model Source block adds user-specified custom ... Top of Model source by configunng the SelectedSourceName property of the wdeo mput object.

Source ... the top of the modsfs generated source fis ... Bottom of
A wideo source object’s name is stored in its Sour ceName property. If a wdeo source object's 5 Name 15 equivalent to the mdeo
5] TDDATA Source - Import kddeta obiect from MATLAB workspace S 0% OILOEMal EropEiLy J S @
The IDDATA Source biock imports an iddata object mput object’s SelectedSourceName, the ndeo source object’s Selected property has a value of ' on'

The wideo source object supports a set of common properties, such as SourceNeme. Eachvideo source object can also support
device-specific properties that control charactenstics of the physical device such as brightness, hue, and saturation. Different image
acquismon dewices expose different sets of properties.

A video source is defined to be a cellection of one or more physical data sources that are treated as a single entity. For example,
hardware supporting multiple RGB sources, each of which is made up of three physical connections (red-green-blue), is treated as a
single video source object

eplace source code with custom code

[51 Random Source - Generate randonly ditributed vabies

The Randam Source block generates a frame of M .. discussian of the The Source property encapsulates one or more video sources, To reference a video source, you use a numerical integer to index mto
following Random Source block togics ... When the Source type
the vector of video source objects

& Starting the Source Control System

Characteristics

Access | Read only

s to the source control system .., files you want to add to the t 1
source control system ... and from the context menu, select Source Data type | Vector of video source objects

ource Control Values | Defined at object creation time

source control system by per
meny, select Source Control

Search Crine Support for Souce Examples &

Puc. 1.6. OkHo Help cnpasouHoit cuctemsl MATLAB B cbopmate HTML ¢ oTKpbITOM BKIagkow
Search Results 1 pe3ynstatammn noucka no kno4esomy crnosy "Source”

1.5.3. NMyHKT MmeHI0 Help okHa

Simulink Library Browser

[TyaxT mento Help B okxe Simulink Library Browser (cwm. puc. 1.2) obecneunBaer
oOpatenue k cnpasouroi cucmeme MATLAB ¢ ¢popmame HTML HEIOCPEINCTBEHHO 10

paszeny Simulink, Bkto4asi 1EMOHCTPaLIMOHHBIE MPUMEPHI, U COACPKUT CIIEAYIOIIUE
KOMaH[bl:

Q Help for the Selected Block (ITomomp 1Mo BEIIETIEHHOMY OJIOKY).

[To sTO¥ KOMaH/AE MPOMCXOAUT aBTOMATHUECKOE OOpaIIeHUe K CIIPaBOYHON CHCTEME
MATLAB B ¢opmare HTML, npu stom B oxkue Help Oynmer orkpeita HTML-
CTpaHWIa CO CIIPaBKOW MO OJIOKY, BBIIETIEHHOMY Ha IpaBod maHenn okHa Simulink
Library Browser (puc. 1.7);

Q Library Browser Help (Ilomomis mo katamory 6ubnnorekn Simulink).
ITo »TO¥M KOMaHJE MPOUCXOAUT aBTOMaTHUeckoe oOpameHue k HTML-ctpanuie co
cnpaBkoi mo karanory bubmuorexku Simulink (Library Browser);

O Simulink Help (ITomomp no Simulink).

[To »TOH KOMaHAEe NPOMCXOAUT aBTOMAaTHYECKOE OOpamieHue K CIPaBOYHON
cucteme MATLAB B popmare HTML mo Bcemy pazaeny Simulink (puc. 1.8).
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@ Help

Ele Edt Wew Go Favorkes Desktop Window Help

p-|a

IE] Constant - Gener ate cons
151 Data Type Conversion - Conv
151 Demux - Extract &

=] Discrete-Time Integrator -

=1 Sum, Add, Subtract, Sum of Element:

31 Moddal-Wide | Hidine

[E] Subsystem, Atomic Subsystem, Nonvirtusl Subsystem, CodeR

.

4m sp - |7 » Simuink » Blocks » Commanly Used » Inport

>

Inport
Create mput port for subsystem or external mput

Library
Ports & Subsystems, Sources

Description

Inport blocks are the lnks from outside a system mto the system.
Simulink software assigns Inport block port numbers according to these rules:

+ It automatically numbers the Inport blocks within a top-level system or subsystem sequentially, starting with 1

* Ifyou add an Inport block, the label is the next avalable number.

+ Tfyou delete an Inport block, other port numbers are automatically remumbered to ensure that the Inport blocks are in sequence
and that no numbers are omitted

+ Ifyou copy an Inport block mto a system, its port number 15 zof renumbered unless its current number conflicts with an Inport
block already in the system. If the copied Inport block port number is not in sequence, renumber the block. Otherwise, you get an
error message when you run the similation or update the block diagram

You can specify the dimensions of the input to the Inport block using the Port dimensions parameter. Entering a value of -1 lets the
Sunulmk: software determne the port dimension

The Sample tine parameter is the rate at which the signal is coming into the system. A value of -1 causes the block to mherit its sample
tme from the block drnving t. You might need to set this parameter for

* Inport blocks in a top-level system
* Models with blocks where the Simulink software cannot determine the sample time, but these blocks dnve Inport blocks.

For more infi , see How to Specify the Sample Time in the Simulvek User's Guide
v
> Inport Blocks in a Top-Level System &
Jogif7-18179,bemi

jar:File: [{C: [Program Fies!

Puc. 1.7. OxHo Help cnpasoyHoii cuctemsl MATLAB B cbopmate HTML, otkpbiToe no komaHae Help | Help for
the Selected Block 13 okHa Simulink Library Browser, co crnipaskoii o 6noke Inport

@ Help
Ble Edt Wew Go Favorkes Desktop Window Help
| Do|a |tn b G (@ Sk » 7
Conterts: Sesch Resuks ] ¢y o ~
§ e atidl ~1|Simulink 2 i
Ercapacndiind Xy |
 Referencing a Modsl
¥ : m i Blocks: Functions:
b st « By Category » By Category
& Working with Signals = Alphabetical List = Alphabetical List
% Working with Variable-Size Signals
f wu,_i with D; Documentation Set
@ Using Enumerated Oata
& Importing and Exporting Dats = Getting Started
@ Working with Data Stores Introduces Simulink and gets you started using it
@ Waorking with Lookup Tables
#-Modelng with Simulink # User's Guide
i Exploring, Searching, and Browsing Models Provides Simulink tutorials and comprehensive product information
& Managing Configuration Sets
& Running Smulations W g
i s 3 = Writing S-Functions
: ,mo.m; Simulation :‘;:rmemdpkmw Explains how to use S-finctions to create custom blocks
4 Visualizing Simulation Resuits
5 Analyzing Simulation Resuks = Examples in Documentation
@ Simulirk Debugger Lists major examples m the Simulink documentation
3 Accelerating Models
) Custoniizing the Simulirk User Interf
2 cw::g?mu-.m = Product Demos
3 Using the Embedded MATLAB Function Block
G PrintFrame Edor * Simulink Demos
Glossary Presents a collection of demos that you can run from the Help browser to help you leam the product
& Simulik Graphical User Interface
J Configuration Parametess Diskog Box
; w_:;m& : What's New
% Signal Properties Dialog Box
i Smulink Preferences Window = Release Notes
. . Gl ik Mnck Febbow . = Summarizes new features, bug fixes, upgrade issues, etc.
! ~
far:Fle: /{C: [Program Fies! frm_inkro. html

Pwuc. 1.8. OkHo Help cnpasoyHoi cuctembl MATLAB B cbopmate HTML, oTkpbiToe no komanae Help | Simulink
Help »3 okHa Simulink Library Browser
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TexHonornsa cosgaHus
S-mogenu cuctembl

KoMmmproTepHyt0 MOZENb CHCTEMBI, CO3MaHHyr0 cpenctBamm Simulink, Oymzem
Ha3bIBaTh S-M00enbio cucmempbl — cokparienue ot Simulink-moens.

B pycckosi3pluHON JMTepaType B TEOPHHM aHAJOTOBBIX, MTUCKPETHBIX M LU(POBBIX
CHCTEM TOJ| "MOJICIIMPOBAHUEM CHCTEMbI" 10 YMOIYaHHIO TOJPa3yMEBAIOT MOJICIH-
poBaHue npoiiecca ee paboThL.

B cnpasounoii cucreme MATLAB no Simulink nonsrue "mMonenupoBanue cucteMs”
(Modeling a System) OTHOCHUTCS CKOpee K c030anuio S-MOJECNU CUCTeMbI (T.€. K
OIMCAHUIO cmamuyeckol cucTteMbl cpenctBamMu Simulink), a ans MoIenupoBaHUs
npoyecca pabomvi CUCTEMBl A00aBISIOT YTOUHSIOMIMHA TEPMHH — '"'MOIEIHPOBaHUE
ounamuueckot cucrembl”" (Modeling a Dynamic System).

Bo n3b6exxanue nmyraHuibl OyieM MOJIb30BaTHCS PYCCKOSI3bIYHON TEPMHUHOJIOTHEN, U B
TEXHOJIOTHH MOZAEINPOBaHUs cucTeMbl B Simulink Beigenum 1Be yacTu:

1. Co3pmanue S-MOAEIH CUCTEMBI.

2. MO,Z[GJ'H/IPOB&HI/IC CHUCTCMBI.

OCHOBHBIE 3Talbl TEXHOJIOTHUU COo3aaHuA S—MOI[GJ'II/I paccMaTpuBarOTCA B JTOH TJ1aBE,
a MOACJIUPOBAHUSA CUCTEMBI — B 2J. 3.

2.1. MaTtemaTnyeckada mogenb u S-moaenb
CUCTeMbl

Panee (cm. paszo. 1.1) cuctema Oblia YCIOBHO OmpeneieHa Kak cucmema oopabomku
CUSHAN08.

Hamomunm [23], uto cuctemMoii 00pabOoTKU CUTHAJIOB HAa3bIBACTCSI OOBEKT, BHITOIHSIFOIIMI
Tpedyemoe mpeoOpa3oBaHKe BXOJHOTO CUTHANA (BO3IEHWCTBHS) B BEIXOIHOH (PEAKIIHIO).

Mamemamuueckoli mooenvto cucmemsl HA3bIBAIOT €€ COOTHOIICHHE BXOM/BBIXOI,
KOTOPOE YCTaHABJIUBACT CBSI3b MEXIY BXOJHBIM W BBIXOJHBIM CHTHAJIAMHU, U B 0OOIIEM
Clly4ae UMEeT BHJ] ONIepaTOpHOTo ypaBHeHus (puc. 2.1, a):

Y=F(X), 2.1

rae, X u Y — BEKTOPBI BXOJHBIX U BBIXOJHBIX CUTHAJIOB COOTBETCTBCHHO (BO3ICHCTBUI
U peakiiuii), B YaCTHOM CJIy4ae — OJIMH BXOJHOM M OJIMH BBIXOJ{HOW CUTHAJIBI;
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F— omnepatop, ompenensronnii MaTeMaTudeckoe MpeoOpa3oBaHue (JMHEHHOEe WIIN
HEJIMHEHHOE, aredpanyeckoe Win AU PepeHIuaIbHOE U T. 11.).

X —» F —> Y
a
CtpykTrypa
X ——»| nuHeliHon —» Y
cUCTEMBI
6

Puc. 2.1. K onpegeneHnio matematnyeckor MOAENV CUCTEMBI (&) U NIMHENHON cucTeMbl (6)

Bun matematndeckoit moaenu (2.1) onpenensror a8a gakropa:
1. Tun cucreMsl.

Tun cuctemsl onpenensercss TUIOM o0padaTeiBaeMbIX CHTHAJIOB. Pa3nuyaroT Tpu oc-
HOBHBIX THTIA cucTeM [23]:

aHajiocoevle CUCTEMBI, Hpeo6pa3yronme AHAJIOIOBBIC BXOJHBIC CHI'HAJIBI B aHAJIO-
T'OBBIC BBIXOJHBIC CUI'HAJIbI.

AHaNoroBbIM Ha3bIBAIOT CUTHAJI, HENPEPHIBHBIA MO BPEMEHH U 10 COCTOAHMIO. Ta-
KO CHUTHAJI OTIMCHIBACTCS HENPEPBHIBHOM MM KYCOYHO-HENPEPBHIBHON (PyHKIIMEH;

AUCKPCTHBIC CUCTCMBI, npe06pa3y}0mne AUCKPETHBIC BXOAHBIC B NUCKPETHLIC BbI-
XOOHBIC CUTHAJIBI.

JIMCKpeTHBIM Ha3BIBAIOT CUTHAJ, TUCKPETHBIN 110 BPEMEHU U HEMPEPBIBHBIM 110 CO-
cTosiHUI0. Takol CUTHAJ ONMHCHIBACTCS YMCIOBOM MOCIEI0BATEILHOCTEIO (KOPOT-
KO — N0C1e008amenbHOCHbIO),

yugposvie CUCTEMBI, Mpeodpasyronine MUQGPOBEIE BXOAHBIC B MUPPOBHIE BBIXOJ-
HBIC CUTHAJIBL.

IIndpoBEIM HA3BIBAIOT CUTHAJ, TUCKPETHEIN 10 BPEMEHH W KBAaHTOBAHHBIN IO CO-
cTosiHuI0. TakoW CUrHaJl OMMCHIBAETCS] KBAHTOBAHHOM MOCJIEA0BATEILHOCTHIO.

2. MaremaTtnyeckasi opma npeacTaBieHus oneparopa F.

Maremarndeckas (popMa IpeACTaBIeHUs oneparopa [ ompenensercss THIIOM CHCTe-
MBI — aHANI020645 UIH OUCKDEMHAsl, & TAKKE TeM, JIUHelHas OHA WU HelUHeUHasl.

B nuneiinvix ananoeoswix cucremax omneparop F numeer ABe yHUBEpPCAJIbHbIE (OPMBI
MIPEACTABICHUS — CBepTKa (MHTErpan) WiH JuHeWHoe auddepeHnranbHoe mpe-
oOpa3oBaHue, a MaTemaTuueckas mojenb (2.1) MpUHHUMAeT COOTBETCTBEHHO BHJI
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