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Npepoucnosue

TenaeHIMN B 00JIACTH TEIEKOMMYHHUKAIMIA CBS3aHBI C TOBCEMECTHBIM PacIpOCTpaHe-
HueM nugposoii obpadorku cur"anoB (LIOC). OzHuM U3 NEPCHEKTHBHBIX HAYYHO-
TEXHUYECKUX HaIpaBJICHUH sBIAETCS pa3paboTka HOBBIX MeTOJ0B M anroputmos L1OC
JUISL pa3InYHbIX PUIOKEHUH U CO3JaHue Ha X OCHOBE MPOTPAMMHBIX MPOIYKTOB (soft-
MPOJYKTOB) WJIM pealn3alusl MOocIeTHIX B BHIe ycTpoiicTB (hard-mpomykToB) Ha Gaze
rpoBeIX mporeccopoB 00padbotku curHanos (LIITOC), mporpaMMUpyeMBIX JIOTHIECKUX
unTerpayibHbix cxemax (IIJIMC), cucrem Ha kpuctamie (System on Chip — SoC) u T. 1.

CJ0XHOCTh TEXHOJIOTUH CO3JIaHHsI MOJOOHBIX MPOIYKTOB TPeOyeT BHICOKOTO YPOBHS
poecCHOoHaIhbHON MOATOTOBKU OakanaBpoB u MaructpoB B obnactu L{OC. PanukansHO
MEHSIETCSl XapaKkTep padoThl MHKEHEpa — OHA BCE OOJBIIE CBOAUTCS K KOMIBIOTEPHOMY
MO/JICJIMPOBAHUIO U IPOSKTHUPOBAHHIO.

bazoBas nmoxaroroska mo LHOC moapasymeBaer uzydenue teopuu L{OC, TexHomorumit
KOMITBIOTEPHOTO MOJIEJIMPOBaHMs M peanmzanuu anroputMoB LIOC Ha coBpeMeHHOM
umpoBoil AeMeHTHOU 6a3ze. B menoM, 3To gaeT cucTeMHOe TpeCcTaBlIeHHe O TEXHOIO-
ruu co3ganus soft- u hard-npomykTos.

Jnst obecrieyeHus] TakOW MOArOTOBKM B HOBBIA Y4eOHBIH IJiaH OakaiaBpoB IO Ha-
mpaBieHusM "MHOOKOMMYHUKAITMOHHBIE TEXHONOTHH M cucteMbl cBs3u" (210700) u
"Pagnorexnnka" (210400) Bxiouena obs3aTenbHas nucrumuinHa "Ludposas odpadboTka
curHanoB". CoBpeMEeHHBIH NPOQecCHOHANTBHBIA YPOBEHb NOATOTOBKH OakalaBpOB U Ma-
THUCTPOB TIpemoaract pa3sutue oomupHoi Temsl [[OC B paMkax BapHaTHBHOW YacTH
y4eOHOro IjiaHa B AUCLMIUIMHAX 0a30BOro LUKIA U Jajee B AUCLMIUIMHAX Ipodeccuo-
HAJIHOTO IMKJIA, CBA3aHHBIX C Pa3InYHBIMU NpuitokeHnsMu MetoaoB LIOC.

B nacrosimee Bpemst K 0OIIeNTPU3HAHHBIM MHPOBBIM YHHBEPCAJIbHBIM CTaHAAPTaM B
00J1acTH KOMIIBIOTEPHBIX TEXHOJIOTHH OTHOCHUTCA cHcTeMa (TporpaMMHas cpeza)
MATLAB, mpenna3HavueHHasl sl KOMITBIOTEPHOTO MOJEITHPOBAHUS B CaMBIX Pa3HBIX
oOnactsix Hayku U TexHUKH. Crucrema MATLAB nocTossHHO pacummpsieTcsi 1 COBepIICH-
CTBYETCSl, K YeMY NPHUBJIEKAIOTCA JIyUllIne CIIEUaINCThl pa3HbIX cTpaH. K ee 0CHOBHBIM
JIOCTOMHCTBAM OTHOCSTCS: aJTOPUTMHUYECKHUH S3BIK "CBEPXBBICOKOTO" YPOBHS C MaTpH-
HOW 00pa0OTKOM JaHHBIX; KOJIOCCAIbHAS OMOIMOTEKA CTAHIAPTHRIX (DYHKITUI; OrpOMHOE
pasHooOpa3ue TpaguyuecKux CpencTB; YAOOHBIE CpeACTBa CO3JaHHMA W OTIAIKH IPO-
rpaMM; MIUPOKUH HaOop mporpaMMHbix cpeiacTB (Toolbox), crpynmupoOBaHHBIX IO CIIE-
[IMATM3MPOBAHHBIM TIPHIOKEHHSAM, CPEICTB rpaduyeckoro nHTepdeiica monap3oBaTess
(GUI) 6e3 ucnonp30BaHus aNrOPUTMHUYECKOrO S3bIKa B SIBHOM Bujae U cpeacTB Simulink
OOIIIEero W CHeNUalbHOr0 HAa3HAYEHUs Ui OJOYHOTO MOJICTUPOBAHUS TUHAMUYECKUX
CHCTEM.
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[penpinymas kuura aBropa "ludposas oOpaboTka curHayioB. MonenupoBaHue B
MATLAB" 6buta nocssimeHa mozenupoBanuio L[OC mnporpaMMHBIMH CpeACTBAMH
MATLAB u cpeacrBamu GUL

Hacrosmas kaura nocesmiena MoaenpoBanuio guHamMmuieckux cuctem LIOC cpenct-
Bamu Simulink, Ha OCHOBE KOTOPOTO B JIAJIbHEHUIIIEM MOXET BBIMOIHATHCS MPOCKTUPOBA-
aue cuctem L{OC Ha 1udpoBoii S11eMEeHTHOM 0a3e ¢ IMOMOIIBIO [IENEeBBIX MPOTPAMM, BXO-
namux B coctaB MATLAB.

AKTyanbHas TipobiiemMa TOATOTOBKHA COBPEMEHHBIX HAYYHO-TEXHUYECKHX CIICIIAAIIH-
CTOB, BIaJICIONIMX HaBbikamMu MoxaenupoBanus [[OC B Simulink, npenmonaraer Biroue-
HHE COOTBETCTBYIOIIHX pa3fenoB B nuciuruinabl [IOC ams 6akanaBpoB W MarucTpos, a
clieIoBaTeIbHO, o0ecnedeHne yaeOHOTo poriecca HeoOX0JUMONH METOIUIECKOH ThTepa-
TYPOH.

Tema mozgenuposanus [{OC B Simulink BecbMa 00IIMpHA U B OTCUECTBCHHOM JIUTEpa-
Type OCBfIlleHa NWIIb (pparmMeHTapHO. [Ipenmaraemyro KHWTY clemyeT paccMaTpHBAaTh,
KaK MEPBYIO MOMBITKY BOCIIOIHUTE ATOT IIpoben. B Hell 3aTparnBatoTcs 6a30BBIE METOIBI
u anroputMel L{OC. Cpasy oroopumcs, cuctema Simulink HeoObsTHast, U Jake B Ha-
3BaHHOW OTpaHMYCHHOW 00JacTH aBTOP HE MpPETEHIyeT Ha MCUEpPIbIBAIOLICE OMMCAaHUE
BosMokHOCTeW Simulink. ToHKOCTH W AeTany, paBHO Kak M pa3HOOOpasue CpeiCTB,
MpeJiaraeMbIX AJIsl PELICHHUs TOCTABICHHBIX 337ad, MOXHO MMOCTUYb TOJILKO Ha MPaKTH-
Ke, MpUBJeKas MOIIHYI0 cucteMy momoiuu Simulink. ABTop mocTapalicsi cucTeMaThu3u-
pOBaTh W OMHKCATh THIOBBIC TIPHEMBI U cpencTBa MoaenupoBanus 1IOC B Simulink, mpo-
WUTIOCTPUPOBAB MX Ha MPOCTHIX mpuMepax. s obnerdenns pabOThl HAYMHAIOIINX
MOJIb30BaTENIEH U LENIOCTHOCTH MaTeprania KHUTH B €€ MEePBOil 4acTH JaHbl OCHOBBI MO-
nenupoBaHus B Simulink, a Bo BceX IIaBaX BTOPOW YacTH — KPATKHE TEOPETHUCCKHE
CIIPaBKH I10 paccMaTpuBaeMbIM pazaenam [[OC.

JlaHHast KHUTa MOXKET OBITH TTOJIE3HA JJISl BCEX MH)KEHEPHO-TEXHUYECKUX CIIeTIHAIIH-
CTOB, NPOABIIOIMX HHTEepec K obnactu LIOC, ogHako B epByIo ouepeab OHA OPHEHTH-
poBaHa Ha 6akaIaBpPOB, MATUCTPOB, ACITUPAHTOB U MPETOIaBaTENEH By30B.

ConepkaHre KHUTH BKIIOYaeT 16 Ti1aB, KOTOpHIE TEMaTHYECKH pa3leicHBI Ha JIBE
Y4acTH:

1. 3nakomcTtBO ¢ Simulink.

2. MogenupoBanue uudpoBoi 06paboTku curHainos cpeactsamu Simulink.

Bce mpemioxkenus u 3amMedaHusi, KOTOpble OyIyT MPHHATH aBTOPOM € OiaromapHo-
CThIO, IPOCUM TIPUCHIIATh B M3AaTenbcTBO "BXB-IleTepOypr" mo snexTpoHHOMY anpecy:
mail@bhv.ru.
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Simulink kak noacuctema MATLAB

Cucrema MATLAB (1 xopotko MATLAB) — 3T0 HHTEpaKTHBHASI CUCTEMa, TIPE/I-
Ha3HAuYEHHAs JUIs KOMIIBIOTEPHOTO MOJICIIMPOBAHUS IPAKTUUECKHU B 10001 001acTH Hay-
k1 1 TexHuku. OHa Obta co3nana B CIIIA kommanuein The MathWorks, Inc., u ee paspa-
00TKa ISl IEPCOHAIBHBIX KOMIBIOTEPOB OblIa mpencTaBieHa B Hadane 80-x roxoB. UH-
dbopmarmst o0 MATLAB nmoctynHa Ha caiitax www.mathworks.com, www.softline.ru,
www.matlab.ru u www.exponenta.ru.

M3noxenne wmatepuanga KHUTH opueHTHpoBaHO Ha Bepcuun MATLAB R2009b—
R2010a.

Momnsiii mporpammubsiil kommuieke MATLAB coctout w3 uemsipex xomnonenm:
MATLAB, Simulink, Toolbox u Blockset.

Komnonent MATLAB nipeactasisieT co0oii siapo cucteMbl — s10po MATLAB.

KommonenT Simulink sBnsercs nmoacuctemoit (pacmupenuem) MATLAB, npenna-
3HaYCHHON 111 OJOYHOrO MOJEIMPOBAHMA, OAHAKO, OJaromapsi CBOMM YHHUKAIbHBIM
BO3MOKHOCTSIM, 3TOT KOMIIOHEHT YacTO BOCIIPMHMMAIOT KaK CaMOCTOSTEIbHYIO CHCTE-
My ¥ Ha3bIBaioT a0pom Simulink. CroBo "simulink" obpa3zoBaHo u3 KOMOWHAINH TIE€P-
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 cooTBETCTBEHHO, CrpyIIMPOBaHHBIE MO CHIEIUAIN-
3UPOBAaHHBIM NPUJIOKEHUSIM, HA3HAUCHUE KOTOPBIX 0TOOpa)kaeTcsl B MX HA3BaHMSX.

1.1. CpeactBa mogenupoBaHma B MATLAB.
Cneuudumka Simulink

s MmonenupoBaHusi 00beKTOB W/uiu mporieccoB B MATLAB npenycMoTpeHs! ciie-
JyIOLIUE CPEICTBA:
1. IIporpaMMHBIE CpPEICTBA.

MopnenupoBaHue npocpammHbiMy cpedcmseamu, ol KOTOPBIMA TTOHUMAIOT CPENICTBA

anroputMuueckoro si3bika MATLAB, BoInonHseTCS B peKUME MPSAMBIX BBIYUCIECHUIH
WK B mporpamMmMHoM pexume MATLAB.

[IporpaMMHBIE CpenCcTBa YHHBEPCANBHEI, U IPYTHE CPENICTBA pa3paboTaHBI HA UX OC-
HoBe. MoaemupoBanue [{OC nporpaMMHBIME CpeIICTBAMHU paccMaTpUBaIoch B [22].
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2. Crannaprasie nporpammbel GUI (Graphical User Interface — I'padudeckuii natep-
(heiic momp3oBaTens).

Mopenuposanue cpencrsamu GUI BEINONMHAETCS B PEKUME UHMEPAKMUBHO20 00Wye-
Husa B cpene koukperHoro GUL

Cpencrea GUI co3nansr Ha ocHOBE nporpaMMHbIX cpeacTB MATLAB, Ho no3Bomsior
WCKITIOYNTH Hcronb3oBanne s3pika MATLAB B siBHOM Bue, U4TO CYIIIECTBEHHO YII-
POILAET TEXHOJOTHIO CO3AAaHUA MOJEJEH, B TOM UUCIE M C LEJIbI0 MX JabHEHIEro
HCIIOJIb30BaHMUs B KOMaHAHOM WU porpaMMHoM pexxnme MATLAB.

Cpencrea GUI npeanonaratoT 3HaKOMCTBO ¢ IIporpaMMHbIMU cpenctBamu MATLAB,
10 MEHBLIEN Mepe, Ha KOHLENTYaJIbHOM YPOBHE.

MogenupoBanue LHOC cpenctsamu GUI paccmaTtpusanocs B [22].
3. CpencrBa Simulink.
MogenupoBanue B Simulink BBITTONHIIETCS CpeCTBAMU OJIOYHOTO MOACITHPOBAHUS.

Cpencta Simulink co3mansl Ha 0CHOBE MporpaMMHEIX cpeacTB MATLAB, HO T103BO-
JISTIOT UCKITIOYUTEH WM MUHUMH3HPOBAThH HCTOJb30BaHUE si3bika MATLAB B siBHOM
BHJIE, YTO CYIIECTBEHHO YIIPOIIAET TEXHOJIOTHIO MOJCITUPOBAHUSI.

Crnenuduka moaenupoBanusd B Simulink onpenensercss ero OCHOBHBIM TIpeHA3HAYC-
HHEM — Mmodenuposarnue ounamuveckux cucmem (Dynamic Systems).

TexHonorus MoxenupoBanus B Simulink 3akimrodaercs B TOCTPOSHUH MOJEIH CHUCTE-
MBI U3 CTAaHAAPTHBIX OJIOKOB W MO3BOJISET CIEANTH 32 ee paboTON C MOMOIIBIO CTaH-
JapTHBIX CPEICTB HAOIIOAEHHS, TO3TOMY MojenupoBanue B Simulink wacto Ha3bIBa-
10T "BU3yaJIbHBIM".

B GonpmHCTBE MPUIOKEHUH TUHAMUYECKYIO CUCTEMY MOXHO (PaKTHYECKH WU YC-
JIOBHO MPEJACTaBHUTH KaK CUcmeMmy 00pabomxu cucHaios, monaras, 4ro moHsITHs "cur-
Han" ¥ "cucrteMa" UMEIOT IHUPOKOE TOIKOBAHUE, a UMEHHO:

® T0J cueHaroM TIOHUMaeTcs Bo3leicTBUE 000 (hM3MUecKoi TpUpPOIbl WIN TIO0-
CJIEZIOBATEIbHOCTh JaHHBIX;

® [0J cucmemol TIOHUMAaeTcss (PU3NIECKOe YCTPOMCTBO WM MaTEeMaTHYECKOe Tpe-
o0pa3oBaHue, BBEIIONHSAIOIIEE TpeOyeMoe NpeoOpa3oBaHne BO3ICHCTBHSL.

KOMHBIOTepHaH MOJICNTh THHAMHYECKON CHUCTEMBI CTpOUTCA Ha OCHOBE MaTEéMaTHU4c-
CKHMX MOJICJICH CUTHAJIOB U CUCTEM.

MogemupoBanuto [{OC B Simulink u rmocBsmaeTcst HacTOSIIAs KHUTA.

1.2. NpuHATbLIE 0603HaYeHUA

Hnst yno6cTBa yTeHUS B TEKCTE KHUTH MCIIOIB30BAHBI CIIEAYIOMINE IPUQTHL:
O Times New Roman nomy»upHbIii — IS CIEIYIOMUX 0003HAUCHU:

® Ha3BaHHUA OKOH, Hanpumep okHO Simulink Library Browser;

® IIyHKTHl MEHIO M KOMaHJbI B IIyHKTaX MEHIO, HAIIpUMep KoMmaHaa New B IIyHKTE
menio File;
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® KHOIIKH, BKIIQAKH, ITAHEJIU, IIOJIsA, IPYIIIbI, PACKPBIBAIOIIUECA CIIMCKA U T. II. B OK-
Hax, HapUMep pacKpbIBarommiics cnucok Sampling mode B okae Source Block
Parameters: Constant;

® [IepBOE yIIOMHHAHNE UMEHH I'PYIIBI OJOKOB, HAPUMED Ipynma 6I0KoB Sources, a
[IPU TOCIEAYIOMNX YIIOMUHAHUAX — Tpyma 0JI0KoB Sources;

® mapamerpsl 0JI0KOB, Haripumep napamerp Decimation 6ioka Clock;
Q Courier New — 151 BBIIEJIEHUS

e 00wekToB Ha si3pike MATLAB, Hanpumep h=a+sin (b);

e nanok MATLAB u ¢aiinoB nons3oBarens, HaIpuMep Marnka work;

O Courier New TOXY>XKHPHBIA — JUIsI onmucaHus 00BeKTOB si3bika MATLAB mpu ux
[IEPBOM yIIOMHUHAHUH, HAIPUMEP KOMaH/Ia simulink;

O xypcuB — JUIsl BBIICICHUS KJIFOYEBBIX CJIOB WJIU ONPECIICHUI B TEKCTE, HAIPUMED
"oubmmoteka Simulink uMmeeT uepapxuueckyio cmpykmypy, IpeICTaBICHHYIO B BHIIC
nepesa'.

MATLAB ne nmeer pycupuuupoBaHHON BEPCUH, TOSTOMY IPU EPBOM YIIOMUHAHUH
Ha3BaHUH OKOH, I[yHKTOB MEHIO, KOMAH] B I[yHKTaX MEHIO, KHOIIOK, BCTABOK, 1aPAMETPOB
OJIOKOB M T. . B CKOOKaX JJaeTcsl UX MEPEBOI.

1.3. YctaHoBKa u 3anyck Simulink

Simulink aBTOMaTn4ecku craButcs npu ycranoske MATLAB.

[Tpu ycranoBke MATLAB mosp30BaTeis MOXKET CaMOCTOSTENEHO JOPMUPOBATH COCTAB
MATLAB Ha cBoeM KOMIIBIOTEPE U3 UHTEPECYIOLIUX €T0 MAKETOB paCIIUPEHUs], IOMETHUB UX
¢naxxkom B okHe Product and Folder Selection (Bribop mnaketoB W mamok) B
packpeiBarommemcs crmcke Select Products to install (Beibop makeToB I WHCTAUISIIHH).
Ucknrouenue coctaisitot ooszarenbubie aapo MATLAB u sapo Simulink.

[Ipu kxenmaHMM MOKHO JIETKO PacUIMPUTH COCTaB CUCTeMBL. Jlisl 3TOrO Clemyer
[IOBTOPHUTH TPOLEAYPY YCTAHOBKH, ITOMETHB (PIIAKKOM JIOTIOHHUTEIbHBIE TaKEeTHI
pacIIpeHus.

Jns mmpoKoro Kpyra 3ajad, pelmaeMblXx Merogamu nupoBoir 00pabOTKH, MTOMUMO
snep MATLAB wu Simulink, pexoMmeHIyeTcsi YCTaHOBHUTh TAaKEeThl PACIIHPEHHS
MATLAB (Toolbox) u Simulink (Blockset), mepeuncnennsie B Tab6mn. 1.1. Ilakersl,
oTHOcsmuecs kK Simulink, BEICICHBI CEPBIM ITBETOM.

Ta6nuya 1.1. PekomeHdyembie Onisi ycmaHo8KU rnakemsl pacuwupeHuss MATLAB

HazBaHue nakeTa Ha3HaueHue nakeTa
Communications Blockset CucTtembl cBSA3M
Communications Toolbox CucTembl cBSA3M

Control System Toolbox CucTtembl ynpaBneHus

Curve Fitting Toolbox MpubnumxeHne KpMBbIX U OAHHbIX
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OkoHyaHue mabn. 1.1

Filter Design Toolbox MpoekTnpoBaHue LUMPOBbLIX PUNLTPOB

Fixed Point Toolbox O6paboTka AaHHbIX C PUKCMPOBAHHOW TOYKOW
Gauges Blockset WamepuTtenbHble npubopsbl

Neural Network Toolbox HeWipoHHble ceTn

Optimization Toolbox MeTogpl onTummsauumn

Real-Time Windows Target LleneBble cpeactBa Windows ansi peanbHOro BpemMeHu
Real-Time Workshop JlabopaTtopus peansHOro BpeMeHu

Signal Processing Blockset O6paboTka curHanos

Signal Processing Toolbox O6paboTka curHanos

Simulink Control Design Cunctembl ynpaBneHus

Simulink Fixed Point O6paboTka AaHHbIX C PUKCMPOBAHHOW TOYKOW
Spline Toolbox CnnanH-gyHKLMn

Statistics Toolbox MeToabl MaTeMaTUYECKOM CTaTUCTUKN
Symbolic Math Toolbox O6paboTka CUMBOSbHbIX AaHHbIX

System Identification Toolbox MeToapbl naeHTudunkauumn

Wavelet Toolbox BewnBneT-gyHKLUN

IIo 3aBepmienun ycraHoBku MATLAB na PalGouem crojie aBTOMaTH4eCKH

coznaercs sapiaslk MATLAB. s 3amycka MATLAB moctatoyHo MIENKHYTH Ha 3TOM
SIPJIBIKE.

Ilocne mnosBIcHUS (I)I/IpMeHHOfI 3aCTaBK aBTOMATHU4YCCKU OTKPLIBACTCA OKHO

MATLAB, npexncrapnsitoree coboit kombunayuro oxown (puc. 1.1), O6maromaps yemy
o0ecrnevnBaeTcs ONEPaTUBHOCTD JCHCTBUN TIOJIB30BATENS IPH paboTe.

a

NuTepdeiic MATLAB 00pa3yroT ciieayronue OKHa:
Command Window (KoMaHaHOE OKHO) — OCHOBHOE OKHO MHTEPAKTHBHON CUCTEMBI
MATLAB ¢ akTUBU3UPOBAHHOM KOMaHIHON CTPOKOH;

Current Folder (Texymias manka) — B 3TOM OKHE BBIBOJHTCSI COJACPKUMOE MATKH,
HUMS KOTOPO# oToOpakaeTcsa B packpbiBatomemcs circke Current Folder Ha manenu
nHcTpyMeHTOB okHa MATLAB. [lo ymomyaHuio Tekyuiedl cuuTaeTcs Namka co
CTaHIAPTHBIM HMMEHEM work, NpeAHa3HAUYeHHas AJs XpaHeHus (aiioB W MAamok,
CO3/1aBaE€MBIX IIOJIb30BATEIEM;

Workspace (Pabouast 061acTs namMsTH) — B 3TOM OKHE BBIBOJUTCSI CIIUCOK TEKYIIUX
NEPEMECHHBIX, COXpaHAEMBIX B pabouell obmactu mamsith Workspace g0 BbIxona U3
MATLAB;

Command History (Mctopusi KOMaHa) — B 3TOM OKHE BBIBOAMTCS TOCTPOYHBIM
CIUCOK 00bEKTOB s13bika MATLAB, BBOAUMBIX B X0JI¢ TEKYIIEH U MPEIIICCTBYIOIINX
ceccHid.
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J MATLAB 7.5.0 (R2009b) _r:]_r.?ﬂ_
e [k Debug Paralel Deblop Wedow Helo
T A B0 0 By X @ ot Fkden | C\Dxoummnts aced Setkirg|AdminiMos socymsedMATLAR vl &
Shortouts 2] How o Add 2] What's New
Cutrent Falder w[0Oex Rl Workspace wpgoa X
e « MATLAB w0 e | e b HATLAR? Wikch thes Yoo, e Do, o rasd Gedling Siarid x| )l ] N W sac | TR s -
O} Hams e ok

HATLAE desktop keyboard shortouts, such as Ctrl+d3, are nov customizable.
In mddicion, many keyboard shorzcuts have changed for improved conaiscency
across the desxtop.

vark,

To customize keybonrd shorteucs, use Preferences. From there, you can alss
restore previous default settings by selecting "RI00Sa Windows Defaule Ser™
from the "Active settings” drop-down list. For more information, see Help.

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

»» mipulink

fo >
4 =

simukink

simulink

sl ink
simulink

simulink
ver

simulink -

[ Start

Puc. 1.1. OkHo MATLAB

[Tonp30BaTenb MOXKET NMPOU3BOIBHO MEHSATh COCTaB AKTUBHBIX OKOH C ITOMOUIbIO
koman[ myHkta MeHio Desktop (Crom). Ha puc. 1.1 npeacraBneHa nojaHas KOMOMHAIHA
OKOH, cooTBeTcTBYyomas komanae Desktop Layout | Default (Opranmsamnus crona | ITo
YMOITYaHHIO).

Octanbubie myHKTHI MeHIO 0kHa MATLAB Tunuunst myis uatepdetica Windows u He
TpeOyoT komMmeHTapueB. Komannel myHkTa meHio Debug (Otnaaka) mpenHasHaYeHBI
IUISL pabOTHI B PEKUME TIporpaMMupoBanms [22].

BrBon wmupopmaruum o Bepcun MATLAB u BKIIIOYCHHBIX TIOJB30BaTEIEM IIPH
YCTaHOBKE MaKeTaxX PacIIMPEHHsI BHIIOIHAETCS B OKHE 110 KOMaH/E:

ver

YceranoBka Simulink npuBomuT k mosBieHHto KHomkd Simulink Ha maxemn
nHcTpyMeHTOB OkHa MATLAB.

3anyck Simulink ocymecTBisieTcss OMHUM U3 CIEIYIOIIMX CIIOCOOO0B:

1. C nomoursto kHonkH Simulink Ha manenu nactpymentoB okHa MATLAB.

2. Ilo xomanne B okae Command Window:

simulink

1.4. Bubnuorteka Simulink

[Ipu 3amycke Simulink ¢ momometo kHomku Simulink wmy Mo KoMaHAE simulink
otkpeiBaeTcss okHO Simulink Library Browser (Kartamor bubnmorekn Simulink)
(puc. 1.2).
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BnoxeHHas rpynna 6nokoB

BubnnoTteka 6nokos Simulink
Mowuck nogcucTem 1 6MOKOB MO UMEHM

pynna 6nokoe Sources

Mone ansa BBoZa BapwaHTbl novicka

KOMMOHEHT noucka Bnok

ibrary Browser
File Edit ‘“igw Help

‘[ = .|| |Entersearchterm v ﬁ %’v

Libraries Library: Simulink/Sources Search Result=: (none) Most Frequent -~ *
L _E Simulink »~ Band-Limited White Hoize ke
- Cotmnmaonly Used Blocks Chirp Signal
- Continuogs Clodk
- Discontinlities
Constant

- Digcrete
- Logic and Bit Operations
- Lookup Tahles

- Math Opgrations

- Model Vefification

- hodel-Wide Ltilties
--Ports & Subsystems

- Signal Atfpibutes

Counter Free-Running
Counter Limited
Digital Clodk
Enumerated Constant
From File

From Waksp ace

rEf®(] (][ [l2Eno=®E

- Signial Rogting Ground L 4
Sinks g In1
Fulse Generator
- Uzer-Defined Functions Ramp
+1- Addtional Math & Discrete |m Random Humber
+ E Aerospace Blockset ﬁ
H R ting S
+ E Communications Blockset epealing sequence
E Cortrol System Toolbox E Repeating Sequence Interpolated
E Drata Acquistion Toolbax Repeating Sequence Stair 7
+- EDA Simulator Link
g_ e &3 & 2
Block Description x
s
’ Simulink/Sources/Int: Provide an input port for & subsysten 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 Gnoka

Puc. 1.2. OkHo Simulink Library Browser

Hurepdeiic 1aHHOrO OKHa 00pa3yIOT CIEAYIOLINE JEMEHTBI:
QO nesas nanens Libraries — c katanorom bubnnorexku Simulink (Simulink Library);

bubnuomexa Simulink uMeeT nepapxXuyecKylo CTPYKTYpY, NPEICTABICHHYIO B BUAE
nepesa.

B nepapxuueckoii ctpykrype bubmmorekn Simulink MO>KHO BBIIETUTH TPU YPOBHS:

BEPXHUM — y3€1 JepeBa C IUKTOIPAMMOM, COOTBETCTBYIOIEH NOMMEHOBAHHOM
oubuomexe o10xo6 (Block Library).

IlepBas w3 OuOmMOTEeK ONOKOB (BEepXHHH Yy3eNd JepeBa), BXOIANINX B COCTaB
bubmuorexu Simulink, umeeT Takoe xe umst — Simulink;
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® TIPOMEXYTOUHBIH — y3€J AepeBa 0e3 MUKTOrpaMMBbl (MM BETBb AEPEBA), COOTBET-
CTBYIOIIMH IOMMEHOBAaHHOH epynne 610ko6 (Blocks).

Y3y nepeBa 6e3 MUKTOrPaMMbl COOTBETCTBYET 6710J4CeHHAs TPYIIA OJIOKOB;
® HIDKHHA, COOTBETCTBYIOIUI MOMMEHOBAaHHOMY 010Ky (Block);

O npaBas maHenb — ¢ Tpems Bkiaaakamu: Library... (bubnuoteka...), rae BMecTo
MHOTOTOYHsI OY/IET YKa3aH IyTh K OOBEKTY, BbIICJICHHOMY Ha JieBoii nanenu Libra-
ries; Search Results (Pesynprater mowucka); Most Frequently Used Blocks
(Haunbomnee yacTo ucnoiab3yeMele OJIOKH).

Ha otkpeiToit Bimamke Library... oroOpaxaercss cocTaB OMOIHOTEKH WM TPYIIITHI
0JIOKOB, BbIJCIICHHOW Ha JieBoil manenu Libraries. ITukrorpamMmel epynnst GJI0KOB
BBIIETISIIOTCS IIBETOM, & TUKTOTPAMMEI 0J10K08 Ye€PHO-0EIbIE.

Ecnam Ha mpaBoif maHenn 0TOOpaXkaroTcs epynnvl OJOKOB, TO COCTaB JITO00H M3 HUX
MO>KHO OTKPBITh JIBOWHBIM IIIETYKOM JICBOM KHOIIKH MBIIITU HA €€ IIUKTOrpaMMe.

Ecnu Ha mpaBoil manesnn oToOpaxkaroTcsi 010KU, TO ABOMHOM LIETYOK JIEBOM KHOIKH
MBILIK HA MHKTOTPaMME 070KA OTKPHIBAET OKHO €r0 AApaMempog ¢ HEaKTUBHBIMH
nonsiMi. Ha3zHaueHwe u ycTaHoBKa IapameTpoB OJIOKOB OyneT paccMaTpuUBaThCs B
paMKax COOTBETCTBYIOILIMX TEM.

Ha otkpeiToit Bkmamke Search Results orobpaxkaroTcs pe3ynabTaThl IIOWICKA, O
KOTOPOM peub MOKACT Jajee B 3TOM pa3jele;

U riaBHOE MEHIO C MMyHKTaMU:

¢ File (daiin) — pabota ¢ daitnamu mozeneit Simulink u ¢ codcTBeHHOH OUOTHOTE-
KOU TOJIb30BATeNsl, O CO3JaHUU KOTOPOU MONAET peds B o1. 9;

¢ Edit (PegakTupoBanne) — mobOaBieHue B TeKyuryro Moaenb Simulink 6ioka, BbI-
JICJICHHOTO Ha TPaBO# MMaHeNu, ¥ MOUCK OJ10ka B oubmuoteke Simulink;

e View (Bunx) — ynpasnenne BugoM okaa Simulink Library Browser u BsiBogOoM
cocTaBa OMOIHOTEKH OJIOKOB.

Komanpma Layout | List (Pacmonoxxenne | Cimcok) o0ecrieunBaeT BBIBOJ COCTaBa
OoubnmoTekn OJOKOB B BHAE OAHOTO crTomOma, a komaHma Layout| Grid
(Pacmonoxenune | CeTka) — KOMIAKTHBIA BHIBOA B BHJAE HECKOJBKUX CTOJOIOB
(puc. 1.3, cpaBaHTE C pHC. 1.2);

¢ Help (ITomormis) — obpamienne k pazaeny Simulink Cuctemsr momormn MATLAB;

U manens HUHCTPYMCHTOB C KHOIIKaMH, I[yGHI/Ip}/IOHII/IMI/I OCHOBHBIC KOMAaH/Ibl ITYHKTOB
TJIaBHOI'O MCHIO,

O tekcroBoe mojie Block Description (Omnucanue 0j0ka) — ¢ KpaTKOH CIPaBKOM O
0J10Ke, BBIZICTICHHOM Ha MTPaBOi MaHeNN; aKTUBU3UPYETCS P BEIOOPE B IMTyHKTE MEHIO
View xomannst Show Block Descriptions (ITokazats onmcanue 6oka);

QO mone BBoga Enter search term (Beenute xommoHeHT moucka), kHomka Search for
subsystems and block by name (ITouck mojacuctem u OJOKOB 1O MMEHH) U KHOIIKA
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Search options (BapuanTel momcka) Ha THaHENW WHCTPYMEHTOB (cM. puc. 1.2) —
HCTONB3YIOTCS JUIsl TIOUCKA MOJICCTEMBI HITH OJIOKA M0 UMCHHU.

L simulink Library Browser @@

File Edt View Help

~Model-Wice Utilties

‘) & = | |Entersearchterm v M
Libraries Library: Simulink/Sources | Search Results: (none) | Most Frequently Used Blocks
I ik — Band-Limited
land-Limite: " 1
- Commonly Used Blocks White Hoise Chirp Signal @ Clock
- Continuous
- Discortinuiies Eoritait fraikicties - Countsr Limited
-~ Discrete unning
- Logic and Bit Operations i
~Lookup Tables Tl L e e R
-~ Math Operations
= Houel Verification P From Wosspace @ Ground r In1

=HHISIENRAa]E:

~Ports & Subsystems Random
) Pulse Generator Ramp ‘L p
-~ Signal Aftributes = Number
-~ Signal Routin
Fm 9 Repeating Repeating Seq- h.]ll. L Repeating
- Sinks Sequence uence Interpol... Sequence Stair
~User-Defined Functions Signal Builder nec:’un Signal I"! Sine Wawve
[+ Addtional Math & Discrete Sandistol AY
"‘GJ Aerospace Blockset st Uniform Rando-
+- | Communications Blockset i m Number

3 ﬂ Control System Toolbox
- Wb Data Acquistion Toolbox
+- IH| EDA Simuiator Link

Block Description

) Simulink Sources/In1. 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

Showing: Simulink/Sources

Puc. 1.3. KomnakTHbIli BbiIBOA cocTaBa 6ubnuoTtekn 6nokos Simulink

Jna moncka 6;10xa ciexyer B ToJie BBOJIA BBECTH ero MM (MTOJTHOE WIIH JIFOOYIO €ro
4acTh) U HaXKaTh KHOTIKY Search options (Bapuante momncka). B oTkpeIBIIEMcs MeHIO
HY)XHO yCTaHOBHTH TpeOyembie (iaru (oauH Wiin Heckonbko): Regular expression
(VcroitunBoe Boipakenue); Match case (Yacts ciosa); Match whole word (Cnoso
uenukoM). 3ateM Haxatb KHONKY Search for subsystems and block by name. Ha
MpaBoOil MaHENH aBTOMAaTHYECKHU OTKpoercs Bkiaaka Search Results, ums koropoit
aBTomMatndyeckn u3MeHutrcs Ha Found:'...' (Haiimen: '..."'), rme B amoctpodax
DyOnMpyeTcsl TeKCT M3 TOJIl BBOJA Ha IAHENIW WHCTPYMEHTOB, W Ha BKJIAJKE OymyT
BBIBEJICHBI Pe3yNbTaThl MOWCKa OJOKa C yKazaHHeM OMOIMOTeKH ONoKoB (HO Oe3
TPYIIIBI) WM COOOIICHNE, eclii OJIOK HEe HalIeH.

Ha puc. 1.4 npeacraBnensl pe3yapTaThl IOMCKA 110 BBeAEHHOMY cioBY "Constant” pu
ycranoBke ¢uiara Match whole word. BreiBeneHbl Bce OJOKH, B MMEHU KOTOPBIX
MPUCYTCTBYET 3TO CIOBO, C YKa3aHUEM OHOINOTEK OJIOKOB.
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1 simulink Library Browser Q@@

File Edt View Help

0 & + | Constant v
Libraries Library: Simulink/Commonly Used Blocks |~ Found: ‘Constart’ | Most Frec = »
=1~ ¥ Simulink A | [simutink 4@ ~
- Commonly Used Blocks D Cansant
- Continuous
< = D Compare To Constant
~Discontinuties
Disceate [j Constant
~Logic and Bit Operations [} Enumerated Constant
‘Lookup Tables |Ileura1 lNetwork Toolbox 2 @
-~ Math Operations D removeconstantrows
~Model Verification D removeconstantrows_reverse
~Model-Wide Uilties
G SN [signal Processing Blockset 4@
- Signal Attributes Constant Diagonal Matrix
- Signal Routing Z Constant Ramp
-~ Sinks D Constant
- Sources [\ : z
- Constant Diagonal Matrix
- User-Defined Functions . @
L Addicosi Meth & Discrets | |SHBSERE £
# E: Aerospace Blockset ~E<— ConstantArea Hydraulic Orifice
[+ g: Communications Blockset |'-_:J Constant Volume Hydraulic Chamber
B Control System Toolbox . PS Constant
uj Data Acquisition Tookax ~+2—- ConstantArea Pneumatic Orifice v

b EDA Simulator Link PIE: >

= P —

Block Description X

parameter, If 'Constant value' is a vector and 'Interpret vector parameters as 1-D' is on, treat the constant

D Simulink/Commeonly Used Blocks/Constant: Output the constant specified by the 'Constant value'
value as a 1-D array. Ctherwise, output & matrix with the same dimensions as the constart value.

Showing: Simulink/Commonty Used Blocks

Puc. 1.4. Pe3ynbTathl noucka no cnosy "Constant" npu ycraHoBke dpnara Match whole word

Bornee mompobHyto wHpopMmaruio mo bubmmorexe Simulink MOXHO TOMYYHTH C
nomotisio cupaBoyHoii cuctemMbl MATLAB mo Simulink B popmare HTML B pasaene
Simulink — User Guide — Simulink Graphical User Interface — Library Browser.
K atomy pazgemy MoxHO oOpaTuThes apTomaTrdecky o komanae MeHio Help | Library
Browser Help B oxue Simulink Library Browser (cu. paszo. 1.5.3).

1.5. Cucrtema nomowm MATLAB

[Momoms o Simulink oprann3oBana B pamkax cuctembl nomomt MATLAB, xotopast
MPE/ICTaBISIET COOOM COBOKYITHOCTH CIICAYIOIIMX CPEACTB MTOMOIIN TTOJIB30BATENIO:
Q snexTpOHHBIE CIPaBOYHBIE CHCTEMBI, @ IMEHHO:

® gCMpoeHHas CcnpagouHas cucmema — (GHOPMHUPYETCS aBTOMATHYECKH TPH yCTa-
HoBke cucteMbl MATLAB, ucxoas u3 ee coctaBa, ONPEAe/IIEeMOro IMOJIb30BaTe-
nem. OHa siBisgeTcss MHGOPMATHBHO HAanOOJIee KPATKOW M COAEPIKUT MILTFOCTPATHB-
HBIC ITPUMEPBI, KOTOPBIC MOKHO KOIIMPOBATH U BBINIOJIHATD,
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e cnpagounas cucmema 6 popmame HTML (Hyper Text Markup Language —

SI3BIK TUTIEPTEKCTOBOM MapKHPOBKH) — ABTOHOMHA IO OTHOIICHHUIO K CUCTEME
MATLAB u cogepxurcst Ha otaenpbHoM CD-gucke. Ee coctaB ompenensercs
I0JIb30BaTENIeM MPHU yCTaHOBKe, Mogo0Ho cucteme MATLAB, u, BooG1ie roBo-
Psl, MOKET HE COBIMAAATh C COCTABOM YCTAHOBJICHHBIX NAKETOB PACILUP CHHUSI.

Ora cnpaBouHast cuctemMa HHQOpMATHBHO OoJyiee TMONHAS, YeM BCTPOCHHAsS
crpaBka. B Hee Takxke BKIIOUEHBI WUIFOCTPATHBHBIE NPUMEPHI, KOTOPHIE MOKHO
KOIIMPOBATh U BBINONHATH B okHe Command Window;

cnpasounas cucmema 6 gpopmame PDF (Portable Document Format — ¢opmar
IIEPEeHOCHOTO JOKYMEHTa) — Tak)Ke AaBTOHOMHA II0 OTHOIIEHWIO K CHCTEME
MATLAB. B xommnekre MATLAB, naunnas ¢ Bepcuu 7.0, ona Ha CD-nucke He
MpeAoCTaBIACTCs, HO JocTynHa Ha caiite www.mathworks.com. [[ns ureHus B
¢opmare PDF HeoOxoaumo ycraHoBUTH OecriiaTHYIO mporpamMMy Acrobat Reader.

Orta cnpaBodHas cucTeMa WHGOPMATUBHO HamOoJiee MOJHAs W TPEACTaBISCT
co00ll Tak Ha3pIBacMbIe "IJICKTPOHHBIC KHUTU", a TOYHEE — CEPUHM KHUT, TJC
KaxJas cepus IOCBSICHA KaKOW-TO OOIIedl TeMe, a BXOASIIME B €€ COCTaB
KHUTH — KOHKPETHBIM BOIIPOCaM B paMKaxX MaHHON TeMbl. 110100HO OOBIIHBIM
KHUTaM, DJICKTPOHHBIC KHUTH pa3OWTHI Ha TJIaBel W maparpadsl. Tam, raoe 3T0
HeoOxoqumo, crpaBke mo MATLAB ¢ o00s3aTelbHBIME WILTFOCTPATUBHBIMU
MpUMepaMu IPeIIeCTBYIOT CBEACHUS TEOPETUUECKOIO XapaKTepa CO CChUIKAMU Ha

JTUTEPaTypY;

a ACMOHCTPAIIMOHHBIC IIPUMEPLIL.

B coctae MATLAB BkiIOYEH 3HAYUTENIBHBIM CHHCOK JAE€MOHCTPAI[MOHHBIX
MIPUMEPOB, B TOM YHCIIE OTHOCAIIUXCSA K Simulink, KOTOpBIE MTO3BOISIOT COCTABUTD
npeacrtaBieHne o0 Bo3MoXHOCTIX MATLAB u Simulink B pemiennu caMmbix pa3HbIX
3ajad.

1.5.1. Komanpa help

Komanga help obecnieunBaeT 0OpallieHHE K 6CMPOEHHOU CHPABOUHOU cucmeme.

Crucok koManx Simulink MOKHO BBIBECTH 10 KOMAH/IE:
>> help simulink

a CIIpaBKy O KOHerTHOﬁ KOMaH/JI€ — 110 €€ UMCHHU, HAIIPpUMCP:
>> help load system

1.5.2. NMyHKT meHro Help okHa MATLAB

[Tyakr menio Help B okae MATLAB obecrieunBaer oOpalieHue K cHpAgouHOU

cucmeme 8 popmame HTML n nemoHcTpamonHbM npumepam MATLAB.

HaznaueHwue KOMaH[] OIMpECACIACTCA UX HA3BaAHHUCM. B eJIoM, opraHvsanus oMo

M0 JaHHBIM KOMaHJAaM HAOOCTAaTOYHO IIPOCTasA M JIETKO OCBAMBACTCA CaMOCTOATCJIBHO.
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OcTaHOBUMCSI KOPOTKO Ha OJHOM, TJIABHOM, KOMaHJE 3TOT0 IyHKTa MEHIO U TOSCHUM
HEO0OXOIUMBIE TEUCTBUS TSl TOTYYEHHUS CIIPABKH.

ITo xomanmge wmenio Help| Product Help otkpeBaetcs oxHo Help — oxHO
crnpaBo4HOi cucteMsl B popmare HTML, conepxamee ase nanenu (puc. 1.5):
0 JsieBy10 nmaHenb ¢ AByMsI BKJIaJKaMU:

e Contents (ConepxaHue) — Ha 3TOH BKJIAJKE BBIBOAUTCA JIEPEBO, Y3IaMH KOTOPO-
ro SIBJSIFOTCS pa3aensl crupaBouHoi cucteMbl MATLAB, mpu aToM Ha mpaBoit ma-
Henn otobpaxaercss HTML-cTpanumia, COOTBETCTBYIOIIAs pa3Aeiy, BBIICICHHOMY
B JICPEBE;

¢ Search Results (Pe3ynpTaTsl moucka) — Ha 3TOH BKJIAJKE MOXKHO IOJIYYUTh
CIIPAaBKY IO KIIOYEBOMY CJIOBY (dpase), KoTopoe HabOupaeTcs Ha JICBOH Ia-
HENW B TIOJIE BBOJA HAJ BKIAAKaMH, IMOCJIE HYEro HYXXHO HaXKaTh KIIABHIIY
<Enter>. Ha sToii BkJ1agKe 0TOOpa3uTCa CIUCOK pa3/elioB, Iie HaOpaHHOE CIIo-
BO (¢pa3a) Bcrpeuaercsa B cnpaBouHoi cucteme MATLAB, a Ha npaBoii naHe-

mu Oymer BeiBemeHa HTML-cTpanuiia BBIICICHHOTO Ha BKJIAAKE pasaena
(puc. 1.6);

QO mpaByto manens — ans otoOpakeHuss HTML-ctpanunpl co crnpaBkoii Mo paszeny,
BBIJICJICHHOMY Ha JIEBOM ITaHEIH.

B BCpXHCﬁ qacTu npaBoﬁ HaHCJIM HMMCECTCA II0JIC, B KOTOPOM BBIBOJAUTCA IIYTh K
pasacilty, BBIACIICHHOMY Ha JICBOU ITaHEIIH.

@ Help EEIX

e Edt Wew Go Fortes Deshtop Wndow teb ] z
Prla | & manas v =

Contents | Search Results . =

# € Release Notes A MATLAB

& € Instalation

|
+ @M

# P Aerospace Tookex

Functions: Handle Graphics:
# & Biorformatics Toolbox B s & Okt Pt
% @ Commurications Toolbox " Sy Lategery Eneciiropeities
4@ Control System Todlbox = Alphaberical List
# & Curve Fitting Toobox
€9 Data Acquisiion Toolbox -
& godmy,m What's New
# &9 Datafeed Toolbox
& € Econometrics Toobox = MATLAB Release Notes
% ¢ Embedded MATLAB Summarizes new features, bug fixes, upgrade issues, etc
€3 Fiter Design Toobox
&P Fiter Design HOL Coder = General Release Notes for R2009b
i & Fancal Toobox For all products, highlights new features, installation notes, bug fixes, and compatibility issues
@ &9 Financial Derivatives Toolbox
i# &P Ficed-Income Toobox
# €3 Fixed-Poirt Toolbox Documnentation Set
& 2 Fuzzy Logic Taokox
# (@ Genetic Aigorkthm and Direct Search Toobox + Getting Started

@ &P Image Acquision Toolbox
# €3 Image Processing Toolbox
# &9 Instrument Control Toolbox
% 49 Mapping Toalbox

b User Guides

& & MATLAB Builder EX ® Gerting Help in MATLAB )

& & MATLAB Buider JA Provides instructions for using the Help browser and accessing other resources
# ¢ 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
=

= Programming Tips
Provides helpful techniques and shortcuts for programming n MATLAB

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

Pwuc. 1.5. OkHo Help cnpasoyHown cuctemsl MATLAB B cbopmate HTML
C OTKpbITOW BKnagkon Contents
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@ rop Aad

Bl Gt Yew Go Favorkes Qesitop Window el ~

Source xi=| & |4m = §%- <> » Image Acquisition Tookiox » User Guide » Property Reference »

Contenks | Search Results = - |
Source

Type Relevance Product.
(<) Source - Indicate video source objects associeted with video nput obiect | | | Indicate video source objects associated with video input 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 Bibliography for Source Cading The Source property 15 a vector of wideo source objects that represent the physical data sources connected to a device. When a wideo
Selected Bibhography for Source Coding input object is created, the toolbox creates a vector of video source objects associated with the video input object

[5] Model Source - Speciy custom source code Each wideo source object created is provided 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 Se lectedSourceName property of the ndeo mput object.
Source ... the top of the models generated source Fs ... Bottom of
T TOORTA Somte - Spat Haa et o PTLAD = A wideo sowrce object's name is stored in its SourceName property. If a mdeo source object's SourceName is equivalent to the mdeo
" The IDDATA Source biock mports an iddsta object input object’s Se lectedSourceName, the video source object's Selected property has a value of ' on'

The wideo source object supports a set of common properties, such as SourceNeme. Each video source object can also support
dewice-specific properties that control charactenstics of the physical dewice such as brightness, hue, and saturation Different image
acquisition devices expose different sets of properties

& Source file replacement
detects conflicts when you replace source code with custon code

A video source is defined to be a collection 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), 1s treated as a
single video source object.

J replace source code wth custom code

[] Random Source - Generate randondy distriouted vahies
The Random Source block generates a frame of M ... discussion of the

The Source property encapsulates one or more video sources. To reference a video source, you use a numerical integer to index into
following Random Source block togics ... When the Source type

the vector of video source objects.
G Staving the Sowrce Coekral System

omaticaly start the source Characteristics
the source control system s

Access | Read only

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

& Check Files I rce Control

Values | Defined at object creation ime

Search Orine Supoort for Source Examples

Puc. 1.6. OkHo Help cnpaBoyHoi cuctembl MATLAB B dpopmate HTML ¢ oTKpbITON BKNagkomn
Search Results 1 pesynbtatamun noucka no kntovesomy croy "Source”

1.5.3. MNyHKT MeHt0 Help okHa

Simulink Library Browser

[TyakT mento Help B okne Simulink Library Browser (cwm. puc. 1.2) obecnieunBaet
oOpatenue k cnpasouroi cucmeme MATLAB ¢ ¢popmame HTML HETIOCPEACTBEHHO TI0

paszgeny Simulink, BKITFOYasi JEMOHCTPAIMOHHBIC TMPUMEPBI, U COACPKHUT CIEAYIOIIHIC
KOMAaH/IBI:

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

[lo sTOl KOMaHAE MPOUCXOAUT aBTOMATHUECKOE OOpaIIeHUE K CIIPaBOYHON CHCTEME
MATLAB B ¢opmare HTML, npu stom B oxkae Help Oynmer ortkpeita HTML-
CTpaHHUIa CO CIIPaBKOW 1O OJIOKY, BBIIETIEHHOMY Ha IpaBoi maHenn okHa Simulink
Library Browser (puc. 1.7);

O Library Browser Help (ITomomrs mo xatamory 6ubmuoreku Simulink).

[To »TO¥ KOMaHJE MPOUCXOAUT aBTOMaTHueckoe oOpamenue k HTML-crpanuie co
cnpaBko# mo karanory bubmuorexkn Simulink (Library Browser);

O Simulink Help (ITomomp no Simulink).

[Io »TOl KOMaHAEe NPOUCXOAMT aBTOMATHYECKOE OOpalleHuEe K CIPaBOYHON
cucteme MATLAB B popmare HTML mo Bcemy pazgeny Simulink (puc. 1.8).
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@ Help

Ele Edt Wew Go Favorkes Desktop Window Help
= o]

% |4m s - | » Simuick » Blocks » Commonly Used » Inport

.

151 Data Type Conversion - (
=1 Demux- £
=1 Discrete-Time Integrator

151 Subsystem, Atomic Subsystem, Nonvirtual Subsystem, CodeR.
T=1 Sum, Add, Subtract, Sum of Element

) MordalWide | Iibins
< >

Inport
Create mput port for subsystem or external input

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 renumbered to ensure that the Inport blocks are in sequence
and that no numbers are omtted

« If you copy an Inport block into a system, its port number is #of renumbered unless its current number conflicts with an Inport
block already in the system. Ifthe copied Inport block port number is not in sequence, renumber the block. Otherwise, you get an
error message when you run the simulation 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 dnving it. You might need to set this parameter for

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

£

For more , see How to Specify the Sample Time in the Simulvek User's Guide

&
Tnport Blocks in a Top-Level Systern

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

Jugff7-18179. btml

>

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

@ Help
Ble Edt Wew Go Favorkes Desktop Window Help

2|

 Contents | Search Resus

2 | oh G (@ siuck »

& Creating a Model

& Creating Conditional Subsystems
[ Referencing a Model

# Working with Blocks

% Waorking with Block Libraries

& Working with Block Masks.

& Waorking with Signals

% Working with Varisble-Size Signals
@ Using Compaske Signals

@ Working with Data

+ Using Enumerated Data

) Inporting and Exporting Dats

# Working with Data Stores

&) Working with Lockup Tables

@ Modelng with Simuink

& Exploring, Searching, and Browsing Modsls
Managing Configuration Sets

- Improving Simulation Performance and Acouracy
& Visualizing Siwlation Resuls
@ Analyzing Smulation Resuls
& Simulink Debugger
i Accelerating Models
1 Custonizing the Simulirk User Interface
# Creating Custom Blocks.
3 Using the Embedded MATLAB Function Block
& PrintFrame Edtor
Glossary

& Simulink Graphical User Interface

% Configueation Parametess Disiog Bax

- Library Browser

% Sgnal Properties Dislog Bax

& Smulink Preferences Window

s ek Wneke F b
< >

Simulink’

>

Blocks: Functions:
= By Category » By Category
= Alphaberical List = Alphabetical List

Documentation Set

# Getting Started
Introduces Simulink and gets you started using it

= User's Guide
Provides Simulink tutorials and comprehensive product information

= Writing S-Functions
Explains how to use S-functions to create custom blocks

= Examples in Documentation
Lists major examples in the Simulink documentation

Product Demos

= Simulink Demos
Presents a collection of demos that you can run from the Help browser to help you leam the product

What's New

= Release Notes
Summarizes new features, bug fixes, upgrade issues, etc

v

jar:file:/{{C:/Program Fies/!

Jarljrmier_intro.html

Pwuc. 1.8. OkHo Help cnpasoyHoi cuctembl MATLAB B dbopmate HTML, oTkpbiToe no komaHae Help | Simulink

Help n3 okHa Simulink Library Browser
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TexHonornsa cosgaHus
S-mogenu cuctembl

KoMmproTepHyt0 MOZENb CHCTEMBI, CO3MaHHyI0 cpeactBamm Simulink, Oymzem
Ha3BIBaTh S-Mo0envio cucmembi — Cokpamienue oT Simulink-mMozens.

B pycckos3pl4HON JMTEpaType B TEOPUU AHAJIOTOBBIX, JUCKPETHBIX U IUGPOBBIX
CHUCTEM TIOJ '"MOJETHPOBAHMEM CHCTEMBI" TI0 yYMOJIYAHHUIO IOAPA3yMEBAIOT MOJICITH-
poBaHue nporiecca ee paboThL.

B cnpasounoii cucteme MATLAB o Simulink nonsrue "MonenupoBanue cucteMb"
(Modeling a System) OTHOCHUTCS CKopee K co30anuio S-MOIETH CHUCTEMBI (T.€. K
OTHMCAHUIO cmamuyeckoli CUCTEMBI cpeAcTBamu Simulink), a s MomenmupoBaHUS
npoyecca pabomvi CUCTEMBl A00ABISIOT YTOUHSIOMIMHA TEPMHH — '"MOAEIMPOBaHUE
ounamuyeckoi cucteMsr" (Modeling a Dynamic System).

Bo u3bexxanue myTaHUIBI Oy/IeM MOJIh30BATHCS PYCCKOS3BIYHON TEPMUHOIIOTHEN, U B
TEXHOJIOTHMH MOJISITMPOBAHUS CUCTEMBI B Simulink BBIZCTUM JIBE YaCTH:

1. CozmaHue S-MOJIENH CUCTEMEI.

2. MOILCJ’H/IpOBaHI/IC CUCTCMBI.

OCHOBHBIE 3TaIbl TEXHOJIOTUHU CO3aaHuA S-MOI{GJ’II/I paccMaTpuBarOTCA B 3TOH TJ1aBE,
a MOICJINPOBAHUA CUCTEMBI — B 2J. 3.

2.1. MatemaTnyeckada mogenb n S-moaenb
CUCTEeMbl

Panee (cm. pazo. 1.1) cucrema ObuIa yCIIOBHO OTpENEieHa KaK cucmema oopabomku
CUCHATI08.

Hamomumm [23], uto cucTeMoii 00pab0oTKH CHTHAJIOB HAa3bIBACTCS OOBEKT, BBIOTHSFOIINIA
Tpedyemoe mpeoOpa3oBaHKe BXOJHOTO CUTHANA (BO3IEHUCTBHSI) B BEIXOIHOH (PEAKIIHIO).

Mamemamuueckoil mooenvio cucmemvl HA3BIBAIOT €€ COOTHOIICHHE BXO/BBIXOI,
KOTOPOE YCTaHABJIUBACT CBS3b MEXIY BXOJHBIM W BBIXOJHBIM CHTHAJIAMHU, U B 0OIIEM
ClIy4ae UMeeT BHJ OIlepaTOpHOTO ypaBHeHUs (puc. 2.1, a):

Y=F(X), 2.1)

rae, X u Y — BEKTOPHI BXOJHBIX U BBIXOJHBIX CHUTHAJIOB COOTBETCTBEHHO (BO3JCHCTBUMN
U PEaKIUii), B YaCTHOM CITy4ae — OJMH BXOJHOU U OJTUH BBIXOAHOW CUTHAIIBI;
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F — omnepatop, ompenensromuii MaTeMaTu4ecKoe MpeoOpa3oBaHue (JMHEHHOEe WIIN
HEJIMHEHHOE, aredpanyeckoe win AU epeHInaibHOe U T. 11.).

X —» F » Y
a
CTtpykTypa
X ——»| nuHeliHon —» Y
CUCTEMBI
6

Puc. 2.1. K onpegeneHnio matematuyeckort MOAENV CUCTEMBI (&) U NIMHENHOW cucTeMbl (6)

Bun matemarnueckoii Mmojenu (2.1) onpenensror asa gaxropa:
1. Tum cucreMsl.

Turm cucTeMbl onpeeNsieTcs THIIOM 00pabaThIBaEMbIX CHI'HAJIOB. PaznmuuaroT Tpu oc-
HOBHBIX THTIA cucTeM [23]:

aHajnocosevle CUCTCMBI, Hpeo6pa3yfoume AHaJIOI'OBBIC BXOJHBIC CHUTI'HAJIBI B aHAJIO-
T'OBBIC BBIXOJHBIC CUI'HAJIbI.

AHaJIOrOBBIM Ha3bIBAIOT CUTHAJI, HEMPEPBIBHBINA MO BPEMEHH U 10 COCTOsAHMIO. Ta-
KO CHUTHAJI OTIMCHIBACTCS HEMPEPBHIBHOM MM KYCOUHO-HENIPEPHIBHOM (DyHKIIMEH;

AUCKPETHBIC CUCTCMBI, npeo6pa3y}onme AUCKPETHBIC BXOOHBIC B TUCKPETHLIC BbI-
XOOHBIC CUTHAJIBI.

JIMCKpeTHBIM Ha3BIBAIOT CUTHAJ, TUCKPETHBIN 110 BPEMEHU U HETPEPHIBHBIM 110 CO-
cTosiHUI0. Takol CUTHAJ ONMUCHIBACTCS YMCIOBOM MOCICIOBATEIBLHOCTHIO (KOPOT-
KO — 10C1e008amenbHOCHbIO),

yughposvie cUCTEMBI, TIpeodpasyronie MUGPOBbIE BXOAHBIE B IIU(PPOBHIE BHIXOI-
HBIC CUTHAJIBL.

IndpoBbIM Ha3BIBAIOT CUTHAJ, TUCKPETHBIN IO BPEMEHH W KBAaHTOBAHHBIN IO CO-
cTosHUI0. TakoW CUTHAN OMHCHIBaeTCS KBAHTOBAaHHOH ITOCIIEIOBATEIHLHOCTBIO.

2. Maremarnyeckasi popma IpeacTaBlIeHHs oneparopa F.

MaremaTtnueckas ¢opma MpeICcTaBICHUsI omeparopa F ONpeAensercs: TUIIOM CHCTe-
MBI — AHAN0206a5 WIN OUCKPEMHAsl, & TAKKE TEM, TUHEUHAs OHA WIN HEeTUHEHAs.

B nuneiinvix ananoeoswix cucremax omneparop F umeer ABe yHUBEpCaJIbHbIE (HOPMBI
MIPEACTABIICHUS — CBepTKa (MHTETpas) WK JHHEeWHoe auddepeHnnansHoe mpe-
oOpa3oBaHue, a Matemarnieckas Mojaenb (2.1) MpUHHMAaeT COOTBETCTBEHHO BUJ
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(hopMyIBI CBEPTKH (MHTETPAIILHOTO YpaBHEHHsI) WU JTHHEHHOTO AuddepeHnnanb-
HOTO ypaBHEHHSI.

B aunetinvix ouckpemnvix cucremax omneparop F UMeEeT TaKKe JBE YHHBEpCAJIbHBIC
dbopmbl  TpencTaBiIeHWS — CBEpTKa (CymMMa) WM JIMHEWHOE Pa3HOCTHOE
npeoOpa3oBaHue, a MaTeMaTH4ecKas Mozenb (2.1) mMpuHIMAaeT COOTBETCTBEHHO BUJL
dbopmynbel  cBEepTKH (TMHEHHOTO YpaBHEHUS) WIH JHHEHHOTO Pa3sHOCTHOTO
ypaBHEHMUS.

B 3aBucmmoctu ot BHUaa MaTeMaTHYCCKOH MOACIN JUHEUHOU CHUCTEMBI napaMeTphbl
oreparopa F OQHO3HAYHO ONPCACIIAIOTCA:

®  UMNYIbCHOU XAPAKMepUcmuKou — I MaTeMaTHIeCKOW MOJAETH B BuAe QopMy-
JIbI CBEPTKH;

® nepedamounoll yHKyuel — I MaTeMaTHIecKON Monuenu B Buue muddepeHim-
QIBHOTO WIIK PA3HOCTHOTO YPaBHEHUSI.

B uenunetinbix aHATOTOBBIX M TUCKPETHBIX CHUCTEMAx Oreparop F MMEET HECKOIbKO
VHUBEPCAIBHBIX GopM TpeacraBieHus [23], a Marematwdeckas wozaenb (2.1)
MIPUHUMAET BUJI COOTBETCTBYIOIIETO HETMHEHHOTO YPABHCHUSL.

Hakonen, peub MOXKET HATH O CHCTEME, BBIIOIHAIOLICH HEKOE MamemamuyecKkoe
npeobpazosanue CUTHAIOB, KOrJa omnepaTop F He MMeeT YHUBEpPCAIbHOH (OPMEI
MPeCTaBJICHUS, & ONPEAEISIETCS] KOHKPETHBIM Pe0Opa3oBaHUEM.

S-moo0enwv cucmemst CO3MAETCS HA OCHOBE MaTeMaTHIecKou Moaenw (2.1).

Hdns cozmanust S-mofeneil JMHEHHBIX CHCTEM MCIOIB3YETCS MaTeMaTHdecKas
Mozenb (2.1), B KOTOpoW mapameTpwl onepamopa F 0JHO3HAYHO OIpeneNsIOTCs
nepedoamounol @yHxyuei, a MaTeMaTH4ecKas MOJAeIb cucTeMbl (2.1) mpuHUMaeT BUJ
JUHelHo020 ypasHenus: nAPpEpeHINaTLHOTO I aHAJIOTOBBIX M Pa3HOCTHOT'O — JJIS
TUCKPETHBIX CUCTEM.

B mamemamuueckoii modenu nuHetiHol CUCTEMBI MOXKHO BBIJICIIUTh TPU OCHOBHBIC
cocrasnstomme (puc. 2.1, 6):

O BxoxmHo# curHan X,

O cTpyKTypa JIUHEHHOM CHCTEMBI, OTpeeisieMas BUJIOM €€ nepedamoynol QyHkyuu';
O BEIXOAHOI curHai Y.

B S-mooenu nuweiinou cucmemvr WM OYIOYT COOTBETCTBOBATh TPH OTIMYAIOIIAECS
CBOUM q)YHK]_[I/IOHaHBHI)IM Ha3HAYCHUEM KOMIIOHCHTHI:
O S-mojmenb BXOJHOTO cUrHajia X;

O S-mozenb CTPYKTYpbl TMHEHUHON CUCTEMBI,

O S-mozens cpeACTB aHaNM3a BEIXOAHOIO CUTHaa Y.

! Minu mapametpaMu cHCTeMbI ypaBHEHHIT IEPEMEHHBIX COCTOSHHUS, O YeM MOieT peds B pasd. 12.1.
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