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JlaHHOE PYKOBOJICTBO IPEIHASHAYEHO JJIsI OBICTPOTrO OCBOEHMS XCOS — MHCTPYMEH-
Ta BU3yaJIbHOTO MojeanpoBanust Scilab. B pykoBojicTBe ommcaHbl OCHOBHBIE HTPUHIIN-
bl IIOCTPOEHNUsI JTarpaMMbl XCOS U Ha KOHKDPETHBIX IIpUMepax paccMoTpeHa pabora
6a30BbIX OJIOKOB, HEOOXOIMMBIX JIJIS MOJIEJIMPOBaHUs cucTeM painocBa3n. OCHOBHbBIE
cBeJIeHNnsT 00 M3YUeHHBIX OJI0KaX CBEJEHBI B CIIPABKY B KOHIIE PYKOBOJICTBA.



1 Hauago paboTsl

1.1 IIpocreitniag auarpamma

st moctpoenust OJ0YHON JMarpaMMbl UCIOJIb3YeTcd TI'papudecKuii pegakTop
Xcos: 'maBHOe MeHbO — UHCTpyMeHTH — BusyanbHoe MomenupoBanue XcCosS.

®ain MNpaeka HacTpolkw YnpaeneHwe WHCTpyMeHTH Cnpaeka Mogyan
@B 4 0O B A 2  §IexcTosei pepakTop SciNotes

BusyaneHoe mopgennpoearme Xcos x —

pecbpazoceaHme N2 MATLAB B Scilab

scilah-branc D
X YnpaeneHne mogynamn Atoms
KoHcopuuym Scilaby
Copyright {c) 198%9-| Okro o630pa NepemMeHHLIK
AeTopckoe npaeo (c) 19
PypPHAN KOMEHA

3anyck Mporpammel:
3arpysKa WCxOfHOr0 OKPyXEeHWA
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< »
Puc. 1. Komananoe okuo Scilab
ManaTpel ®ain MNpaeka Bug MogenipoeaHwe MopMaT VHCTpyMeHTE CrpsEeks
B LE @B & Qi r® Q6 =@
ManuTpe Bnokos - Xcos BeabIMAHHEI - Xcos
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CUCTEME C HEMPEPLIBHEIM BREMEHEM
CMCTEMEl C PaspLIBaMin

CUCTEMEl C ANCKPETHEIM BpEMEHENM BIGSOM f
3afaHne TabanyHex 3HaYeHWR ANDBLEK -
0BpaboTka cobbiTuril
MaTemaTH4eckne onepayum
MaTpudHee onepayuu
InekTpuyeckne Baoku
Lensie 4ucna

MopTe U NOACUCTEMEI CMSCOPE
OBHapyKeHVe Nepexofa Yepes Hylk -
MapLpyT3auus curHancs
QBpaboTka curHance
BAOKK HERBHED A,aHHBIK
MpumedaHns CONWVERT
PerncTpupyloine yeTpoAcTea CSCOPXY
VICTOHHMKN CUTHANCE W BO3 ANCTBIA
TepMornapaennieckie bnokun
Npumepw Baokos

Monk30BaTenkckine diyHKL UK

w
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CONST_m

[
[

comertto ™

1z ™

|
E)

»
DEMUX

DEMUX DOLLAR f
’| us * f1w -
(a) TamuTpsr 6JI0KOB (6) OkHO pemakropa

Puc. 2. I'paduaeckuit pemgakrop Xcos

[Tocse zamycka Xcos 0OBIYHO OTOOparKaloTcsd JBa OKHA: OKHO [laymuTpil 6JI0KOB U
OKHO rpadudeckoro pejakropa. Eciu okHo [lanmuTps 6510KOB OTCYTCTBYET, €ro Heob-
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XOIMMO 0TOOpa3uTh, BbIOpaB Buny — [ManmuTps 6I0KOB B IVIABHOM MEHIO OKHa T'padu-
YeCKOro pejlakTopa Xcos.

B okne I[amuTpsl 6J0KO0B IPEJICTaB/ICHbI I'PYIILI OJIOKOB, U3 KOTOPBIX CTPOUTCS
mrarpamMa Xcos. Beiiens vy KHY10 rpyTiy JieBbiM KiankoM Mbiii (JIKM), Ber yBu -
Te rpadudeckie n306pazKeHusi BXOAIX B Heé 6,10k0B. [Ipasbiit Kk mbrin (ITKM)
Ha 1300pakeHnn 0JI0Ka BbI3bIBAET KOHTEKCTHOE MEHIO, 9Yepe3 KOTOPOe MOZKHO JI00aBUTh
BBIOPAHHBIH OJIOK K JuarpaMMme W BhI3BATH CIIPABKY 110 JaHHOMY OJI0KY. /lob6aBUThH
BBLIOPAHHBII OJIOK K JarpaMMme MOXKHO TaKyKe MPOCTO MEPETAIUB €TI0 MBIIIBIO.

Broibeprute nagnTpy UCTOYHWKM CUTHAJNOB ¥ BO3LEHCTBUE U IEpeTallUTe B OK-
HO jinarpamMmbl 0,10k GENSIN_f ‘ r\/\/ + (rereparop cunycou b)) u SampleCLK @\

(cuérumk BpemeHn). 3aTeM mepeiinTe K majnTpe PerucTpupyomue yCcTpoicTBa U J0-

OaBbTe K guarpamme 010k CSCOPE @ (octmtorpad). CoeHuTE BBIXO]] TeHEPa-

TOpa ¢ YEPHBIM BXOJOM OcCHULIorpada, a BBIXOJ CUETYNKA C KPACHBIM BXOJIOM OC-
musiorpada. CuéTanK UCrob3yercs Jijist IIepromdecKoil ak THBAIUN OCInLIorpada
C 3a/laHHBIM BPEMEHHBIM MHTEPBAJIOM.

CoeinHUTE IBHBIE JIMHIN TPOBOJATCST OT BBIXOJA K BXOY (M HA000POT) MpH 3a-
»karoit JIKM. Pasperménnble coeuHeHnsT IOJCBEUNBAIOTCs 3€IEHBbIM. [1s1 yaaaenns
COeJIMHUTEJILHOI JIMHNN BhIJIenTe e€ n Haxkmute Delete.

®aitn Mpaeka Bupg MopgenupoBaHwe ®opmaT WHCTpyMeHTsl Crnpaska Dain WHeTpymenTel Mpaska Cripaska

LEm @3 &5 @ Q re a6 He B &6 S @

*Ee3bIMAHHGIR - 2:14:52 - Xcos

Tpaduueckoe okHo 20001

Graphic 1

780 785 790 795 800 BOS B10
t

(a) Huarpamma (6) PesysbraT MozmenpoBanus

Puc. 3. Ilpocreiimas nuarpamma

s zamycka MojiempoBanns BbiOepuTe MomenupoBaHue —> BHIONHUTE B IVIaB-
HOM MEHIO peJlaKTOpa WJIM IIPOCTO HayKMUTE Ha COOTBETCTBYIOIIYIO KHOIIKY B I1a-
HeJTM WHCTPYMeHTOB. I ocTaHoBKM MoJieTMpoBanns Bblbepute MomenmupoBanue —
3aBepmuTh WJIM K€ BOCHOJB3YHTECh COOTBETCTBYIONIEH KHOINKON B IaHEJ U HUHCTPY-
MEHTOB.



1.2 Coxpanenue u 3arpyskKa

Coxpanure TeKyIIyio jguarpaMmy, BbiOpaB ®afinm — COXpaHUTBL B IVIABHOM MEHIO
okHa rpadudeckoro pegakropa. Coxpansiitech darte! llcrnonbsyiite «ropsianes
kjgapumu Ctrl + S g sKoHoMum BpeMeHH. Bcerma coxpamnsiiTe auarpamMMbl TOJTb-
KO B cBoeii narnke!

3arpy3uTh COXpaHEHHYIO JuarpaMMmy MOXKHO depe3 ®afin — OTKpeTh uan daitn
— llocnenrue o¢aiiisl.

1.3 OcHOBHBIE ITOHATHUS

JIrobast uarpamma Xcos COJEPKUT JIBA TUIA COeJINHEHUIT: pery/ispHble (4épHbie) u
yipasiistiorine (Kpactbie). [1o peryaspHbIM COeIMHEHUSIM [IePEeIAl0TCs CUTHAJBI JTaH-
HBIX, & 110 YIPABJIAIONINM — CUTHAJIBI aKTHBAIMN. BJI0KK TaK:Ke MOIyT UMeTh PeryJisp-
HbIE U YIPaBJIAIOINIE BXOJbl U BbIXO/bl. KakK IpaBUJIO peryJisipHble BXOJbl U BbIXOJIbI
OJIOKOB pacIiojlaraloTcs CJieBa M clipaBa OT M300parkeHus OJI0Ka, a YIIpPaBJIsSIoNue —
CBEpPXY U CHUBY.

B kadecTBe OCHOBHOI'O MCTOYHUKA CHUT'HAJIOB aKTUBAIUU MbI OYJIEM KCIIOJIb30BaTh
cuéTunk Bpemenn SampleCLK. Ero ocobennocTb 3ak/odaeTcss B TOM, YTO BCe TaKne
CYETUYNKHI BHYTPH OJHON JIUarpaMMbl CHHXPOHU3UPOBaHHI.

Ecin 6/10K nuMeer ylupapJIgioONil BXO, TO OH «CpabaThIiBaeT» KayKJIblil pa3, KOorja
Ha HEero IoCcTylaer curHaj akTtuBamnuu. [losejienne 0J10Ka, He UMEOIIErO yIIPaBJIAIO-
IET0 BXO/JI&, OIIPEJIE/IsIeTCs] eI0 BHYTPEeHHUMI [TapaMeTpaMI.

BJiok MoxKeT Hac/1e0BaTh CUIHAJ aKTUBAIUN OT IPeJbIIyInero 0Ji0Ka, T.e. cpaba-
TBIBATh IPU IMOCTYILJIEHUN Ha €ro PeryjdpHbIil BXOJ| CUT'HaJIa JaHHBIX. Takxke, OJIOK
MOKeT ObITh AKTUBHBIM BCerjia (HarmpuMep, reHepaTop rapMOHIYECKOIO CUTHAIA).

Biiok 6e3 BXOJI0B, He INOJIYYalolIil CUTHAJIOB aKTHBAIUN U HE OObSBJIEHHBIH aK-
TUBHBIM BCErJa, SIBJISETCS KOHCTAHTHBIM OJI0KOM. Bbixos Takoro 6/ioka He 3aBUCUT OT
BpEMeHH, a caM 0JIOK «cpabaTbiBaeTy JIMIIb €IMHOK/IbI, Ha dTalle MHUINATN3AIIIH.

[Tocie «cpabarbiBaHmsi» 0JI0Ka 3HAUEHUS HA €0 BBIXOJE OCTAIOTCA HEeU3MEHHBIMU
JIO CJIEJIYIOIIEr0 MOMEHTa aKTUBAIUL.

Taxmm 006pas30M, BBIXOAHBIE 3HAUEHIS KOHCTAHTHBIX OJIOKOB HE N3MEHSIIOTCSI HIKO-
r71a, KaK Obl 9aCcTO BBl K HUM HU obpalanch. BeixoHbie 3HaUeHN OJI0KOB, aKTUBHBIX
BCerja, OyyT MEHSIThCs TaK 4acTO, KaK 9acTo Bbl OyJeTe X 3alpalinBarh. B ocrasib-
HBIX CJIyUasiX BBIXOJHbBIE 3HAUEHUS OYIYT MEHSTHCS TaK 4acTo, KaK JacTo OJI0K OyIeT
[I0JIyYaTh CUTHAJ aKTUBAIMN: OT BXO/a aKTUBAIMKI I HACIEJ0BATh OT IIPEJIbILYIIEro
0J10Ka.

1.4 I3meHeHnue mapaMeTpoB OJIOKA

Hpoitnoit JIKM (mm [TKM u BbIOOp B KOHTEKCTHOM MEHIO IyHKTa [lapaMeTpsl
61oxa) Ha 0JIOKe B OKHE IpadruecKoro pejlakTopa BbI3bIBaeT OKHO BBOZ 3HadYeHwUH.

5



DTO OKHO TO3BOJISIET MEHSITh HapaMeTpbl 6/0Ka (ecan OJIOK JIONMyCKaeT H3MEeHEeHUe
mapamMeTpoB).

BrizoBure okHO BBOI 3HaueHu# /11 ocuujiorpada Ha Bameil guarpamme. [Tome-
HANTEe 3HAYCHUA [TepEeMEHHbIX Ymin n Ymax, yCTAaHOBUB UX PABHBIMU -2 U 2 COOTBET-
CTBEHHO. 3aIlyCTUTE MOJIC/INPOBAHIE.

Set Scope parameters

Output window position 1l

1>

Output window sizes [600;400]

Ymin -2

Ymax 2

Refresh period 30

Buffer size 20 v
< >

OK| Cancel

Puc. 4. OkHO m3MeHeHUsT TapaMeTpoB OJIOKA

OcraHoBuTe MOJie/IMpoBaHNe U 00paTUTe BHUMaHKUE Ha rpaduk curnaja. CuHyco-
nJia Ha HEM BBIIVIAJIUT «pBaHOit». YToOBI ciiesiaTh eé OoJiee I1aJiKoil, HaJl0 YMEHBIIUTD
MHTEBaJ B3ATUsI OTCUYETOB. JLjIst 9TOr0 obparnTech K CUETYNKY BPEMEHU U M3MEHUTE
napamerp Sample time (MHTepBaJI JUCKpETH3AIUN), ¢JeaaB ero pasabiM 0.1. 3aiy-
CTUTE MOJIE/INPOBAHIIE.

SHadenue napamMerpa MOKET OBITb JII0OONH MHCTPYKIMeil, nouaTHoi Scilab. Boizo-
BUTE OKHO W3MEHEHHUs ITapaMeTpPOB T'eHepaTopa CUHYCOUJIbl M YCTAHOBUTE 3HAUYEHUE
nmapamerpa Frequency (rad/s) (wacrora, paj/c) paBHbiM 2%%pi/5.

1.5 Bpemsa moaeanpoBaHUs

Boibepute mnanutpy 06paboTka cobeTmit u J00aBbTe K Juarpamme OJIOK
ENDBLK . YeranoBure mapamerp Oyioka Final simulation time (KoHewHOe

BpeMsT MOJIe/INpOBaHusi) paBHbIM 30. 3aImycTuTe MOJICJINPOBAHNE.

Hpyroii criocob 3ajaHnss KOHEYHOIO BPEMEHU MOJEINPOBaHNUSA — BBIOpATh IIYHKT
MogmenupoBarue — YCTaHOBKA B IVIABHOM MEHIO T'padUIecKoro pegakTopa U ycTaHo-
BUTH 1apaMeTp KoHeyHoe BpeMs MHTETPUPOBAHUA PaBHBIM HYKHOMY 3HAUYEHUIO.

KoHe4Hoe BpPeMA MHTErpupoBEaHg [:[,OEDS

KonuyecTeo CeRyHA B eNHULE EpeMeHI 0.0ECD

ABconoTHan NorpeWwHoCcTE MHTEer pupoBaHuA 1.0E-04

OTHOCHTENLHEA NOrPeLHOCTE MHTEr pUpoBaHNA 1.0E-06

MorpelWHoOCTE NO BpEMEHK 1.0E-10

MEKCUMENLHBIA BpPEMEHHOR WHTEPBAN MHTErpUPOBAHWA  |1,00001E05

MeToq peleHna CVODE =1

MaKcmansHeIil pasmep wara (0 - 623 orpaHuYeHuid) 0 ~

3afaTh NEPEMEHHEIE OKPYPKEHWA

oK OTMEHUTL| [T yMoAYaHWIo

Puc. 5. OkHO u3MeHeHus mapaMeTpoB MOJETUPOBAHUS
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[Ipn naymmaun 6;10ka ENDBLK crcTema BbIOEpET B KauecTBe KOHETHOIO HaMEHbIIIee
snadyenne n3 Final simulation time u KoHe4yHOe BpeMs UHTEIPUPOBAHUA.

1.6 IlepeMeHHBbIEe OKpYyKeHU

Boibepure nmynkT MomenupoBanue — YCTAHOBUTH KOHTEKCT B IVIABHOM MEHIO Pe-
JIAKTOpa. 3aJaiiTe celylonne epeMeHHble:

stime=0.1
omega0=2%%pi/b
endtime=30

You may enter here scilab instructions to define symbolic parameters used in block definitions using Scilab instructions.
These instructions are evaluated once confirmed.(i.e. you click on OK, by Eval and every time diagram is loaded. )

stime=0.1
freq=2%%pi/s
endtime=30

QK OTMEHNTE

Puc. 6. OkHO 3a/1aHUs TIEPEMEHHBIX OKPYKEHUsT

YceranoBuTe 4acTOTy TeHepaTopa paBHOil omegal, MHTepPBaJ JUCKPETU3AIINN PAB-
HbIM stime u KOHEeYHOe BpeMd MOJIe/IMpoBaHud paBHbIM endtime.

[lepemennbie OKpyzKeHUsI HOJIZKHBI ObIThH 3aIaHbl IIepe UX UCIIO0JIb30BaHueM. JHa-
YeHUsI TIePEMEHHbBIX MOT'YT OBbITh JIFOOOI MHCTPYKIIHeit, monsiTHoi Scilab.

2 lNcnoan3oBaHUEe OCHOBHBIX OJIOKOB XCOS

2.1 Ocmunnorpadbl

st rpadudeckoro orodparkeHusi CUrHaja Kak (DYHKIUM BpEeMEHH B XCOS HUC-
noJib3ytoTess 010k CSCOPE @ n CMSCOPE :@ 13 NaJINTpbl PerucTpupynmue

yCTpPOUCTBA.
Biiok CSCOPE mMmeeT OJMH BXOJI U OTOOparkaeT OJUH WM MHOXKECTBO CUI'HAJIOB B
e inHOI crcteme kKoopauuat. CkaJsip (ducsio) Ha Bxoje ocipiiorpada CSCOPE orobpa-
JKAETCsT KaK €JIMHCTBEHHBIN CUTHAJ (CM. PHC. 3), BEKTOP — KAaK MHOXKECTBO CHTHAJIOB.
CoxpaHnuTe Ballly JuarpamMmy Ioj ApyruMm nmenem: aiin — CoxpanuTh Kak. Jlo-
6aBbTe K JMarpamMme, COCTOAIIEH M3 TeHepaTopa, ocIuIorpada m CIETINKA BpeMe-

Hu, 610K INTEGRAL_f (naTErpaTop) M3 MAJUTPhl CHCTEME C HEIpephHBHHM
BpeMeHeM 1 010K MUX H;t (MYJIBTUILIEKCOD) U3 MAJUTPLI MapmpyTu3anus CUCHAIOB.

[Toak/mounTe BBIXOJI TeHepaTopa K MePBOMY BXOJY MYJILTHUILIEKCOpPa W KO BXOJy HWH-
TerpaTopa, BbIXOJl UHTErpaTopa — KO BTOPOMY BXOJy MYJbTUILIEKCOPa U, HaKOHEII,
BBIXO/I MYJIbTUILIEKCOPa KO BXO/ly ocluiorpada.
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Bxojbl 6/10KOB MOXKHO IOJKJ/IIOUATH K Y2Ke CYIIECTBYIONIUM COEIMHUTEIbHBIM JI1-
HusiM. Pasperénnbie coeuHeHns! 110/ICBeINBAIOTCs 3eIEHbIM.

CoemHUTEIbHBIE JIMHUK MOTI'YT UMETh JIF0OYI0 KoHMuUryparuio. B mporecce cosjia-
Hust coennnenust Haxkarue JIKM mpobasisier Hosbiit y3es. Co3maTh HOBBIA y3eJ1 is
n3MeHeHns BUJa Yy Ke CyIIeCTBYIONEro coeqnHennst MoxKHO ABoiiabiM JIKM 1o coenm-

T

Puc. 7. Ucnonbzosanme CSCOPE

Sinusoid
generator

1/s

MysibTHIIIEKCOD B JAHHOM IpUMepe 00beIMHSIeT JIBa CKaJsdpa Ha CBOUX BXO/IaX B
OJINH BEKTOP M3 JIBYX 3jeMeHToB. Ocrmuiorpad paccMaTrpuBaeT 3JEeMEHThI BEKTOPa
KaK TOYKHU OTJEJbHBIX CUTHAJIOB U N300parkaeT UX COOTBETCTBEHHO.

Byiok CMSCOPE ummeeT jiBa 1 0OoJiee BXOJOB U OTOOParKaeT CUIHAJbI B OTHAEeJIbHbBIX
cucreMax KOODJMHAT B €IIMHOM I'DapUIecKOM OKHE.

Hobasbre K nuarpamme 60k CMSCOPE u Gsioxk ABS_VALUE (Momysib) U3
naJuTpbl MaTemMaTudeckue omepanmu. lloJK/ounTe K IepBOMY BXO/Y OCIUJLIOIDAa-
da BBIXOJ TeHepaTopa, a KO BTOpoMy — BbIxoJ OJioka ABS_VALUE. Ha Bxox 6Ji0ka

ABS_VALUE nozaiiTe curtaJi ¢ reaeparopa. ¥ IpaBJIslioNiiil BXo 1, ociuiorpada coejim-
HUTE C BBIXOJIOM CUETUYUKA BPEMEHU.

Graphic 1

1.0
0.8 7
0.6
0.4
0.2
= 0.0
024
04
06
0.8
- 5 10 15 20
t

Graphic 2

25 30

Sinusoid
generator

Puc. 8. Ucnoabzosanme CMSCOPE

[Ipesesnr o ocu y 3aj1aloTcd B TapaMeTpax 0JioKa IepeMeHHbIME Ymin vector u
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Ymax vector. [lepBblii 71eMEeHT BEKTOpa OTHOCUTCA K IepPBOMY I'paduKy, BTOPOH —
KO BTOpOMY. 3ajiaiite npejesibl (—2,2) st nepsoro rpaduka u (0, 2) s BTOporo.

NurepBas obHoB/enns ocnusiorpada (pasmep 0TodpazkaeMoro mpoMesKyTKa OCH
BpeMeHH t) 3ajaéTcst B napamerpax Ojioka nepementoii Refresh period (uarepBasn
obHoBJteHwst ). /s 6;1oka CSCOPE 570 cKajisp, st CMSCOPE — BEeKTOD, MEPBbIil 3/IeMeHT
KOTOPOT'O OTHOCHUTCS K MEPBOMY I'papuKy, BTOPOl — KO BTOPOMY.

Biiok CMSCOPE, anajiornuno CSCOPE, orobparkaeT BeKTOPHBII BXO/I B BUJIe MHOYKE-
CTBa CUI'HAJIOB B OJHOI cucreMme KoopauHat. Onnako, B orinune or CSCOPE, st Hero
TpedyeTcs 9BHO YKas3aTh pa3MEPHOCTH KaXKJOT'O U3 BXOJIOB. PasMepHOCTH BXOJIOB 3a-
JAI0TCs B apaMeTpax 0J10Ka mepeMerHoit Input port sizes (pasMepHOCTH BXOJHBIX
IOPTOB) — BEKTOD, TIE€PBbIii 3JIEMEHT KOTOPOI'0 OTHOCUTCST K IEPBOMY TpauKy, BTOPOii
— KO BTOPOMY.

BajiaiiTe pasMepHOCThb IepBoro Bxoja paBHOil 2. [lojk/odnTe K IEPBOMY BXOILY
ocrmLtorpada CUrHAJ ¢ BBIXO/a MYJIBTUILIEKCOPA. 3allyCTUTe MOIEINPOBAHNE.

[Tepemennas Input port sizes mmeeT elé OJHO BaKHOEe 3HaUEHUe: €€ pasMep-
HOCTb OIIpe/IesIsieT KOJTMIeCTBO BX0I0B ociuiorpada. Vzmenenne pasmeprnoctn Input
port sizes BJieU€T 3a cOOOIT COOTBETCTBYIOIIEE N3MEHEHNE PA3MEPHOCTH TIEPEMEHHbBIX
Ymin vector, Ymax vector u Refresh period.

[obaBbre TpeTnit 37emMenT K Input port sizes, paBublil 1. YcranoBute i HO-
BOTO rpaduKa IIPeJIesbl T0 OCH § U WHTepBaJ oOHOBJeHud. [loJkIIounTe K TpeThemMy
BXOJIy ocIijiorpada CUriaj ¢ BbIX0/a TeHepaTopa.

Graphic 1
2o

157
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0.5

= 0.0
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Grap}nit 2

Sinusoid
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L 1/s

SuRm @ o Enno
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o oo
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Graphic 3

[ ABS
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Puc. 9. Pacmupennoe ucnosszoBanne CMSCOPE

[IBer rpadukos dbyHKIIil 3a/1aéTcsad B mapaMeTpax 0JioKa mepeMeHHol Drawing
colors — BEKTOP, 3JIEMEHTHI KOTOPOT'O COOTBETCTBYIOT HOMEDPY IBETA B CTAHIAPTHOI
nanauTpe. IlepBrIit s/1eMeHT onpejie/igeT MBET MIepPBoil KPpUBOIi, BTOPOIl — IIBET BTOPOIt
KpuBoii u T.;1. B ykasaTh 3HaveHne 1BeTa co 3HAKOM MHUHYC, TO BMECTO KPUBBIX Ha
rpacduke Oy/1yT 0TOOparKaThbCst METKH.



2.2 HWcTOYHUMKU CUTHAJIOB

McTouHnKY CUrHAJIOB HAXO/SITCs B HAINTpe UCTOYHUKY CUTHAJIOB U BO3OeiCTBU.
Ham nonagobsites

e CONST_m — KOHCTaHTa;

GENSIN_f ‘m+ — TeHepaTop CUHYCOUJIBI;

¥

GENSQR_f | ]

f ]» — IeHepaTop MPAMOYTOJbHBIX UMITYJIbCOB;

RAND_m ZZEE?;?NF — reHepaTop CJAyYailHbIX YUCeT;

STEP_FUNCTION — (yHKIINA BKJIIOYEHUS.

2.2.1 KosucTanTa

biok CONST_m NCIIO/IB3YeTCA JI/Ist (OPMUPOBaHUSI TOCTOSTHHOM BEJIMIUHBI.

On nmeer ojun mapamerp: Constant Value — 3HadeHne KOHCTAHTBI. BJIOK sBJsieTCs
KOHCTATHBIM OJI0KOM (cM. paszjen 1.3 wa crp. ).

2.2.2 T'eHepaTop CHUHYCOUJbI

Biiok GENSIN_f ‘ 'V\/ } UCIIOJIB3YeTCs JIJIS MOJIYYeHUsT CUTHAJIOB CUHYCOUaJIbHOM

dopmbl. O siBjIsiercst akTUBHBIM Beeria (em. pasjen 1.3 wa crp. 5). [lapamerps 6sio0ka:
e Magnitude — aMILIUTY/1Q;
e Frequency (rad/s) — wacrora (paj/c);
e Phase (rad) — dasa (pan).

Cosnaiite HOBYtO nuarpammy (®aitnm — Homas mmarpamma). /loGaBbre K Heil jiBa
reHepaTopa CHHYCOU/Ibl. YcTaHoBuTe a3y mepBoro remeparopa pasHoit %pi/2 (kocu-
HYyC), & BTOPOTO OCTaBbTe paBHOil Hyso (cuhyc). OToOpasuTe CUrHAJBL ¢ 060X TeHe-
pPaToOpPOB B OJHOM OKHE OCIU/LIOrpada.

2.2.3 TI'enepaTop IPSAMOYTOJbHBIX UMILYJIbCOB

L

Box GENSQR_f | ]

i } HCIIOJIB3YETCA JJIA IIOJIYHICHNA ITOCJIEJ0BATCJIbHOCTH I1PA-

MOYTOJIBHBIX UMITYJILCOB (BHJIEOUMITYTHCOB) CO CKBaXKHOCTBIO 2 — T.€. Jijisi (hopMUpPO-
BaHlg MeaHpa. DJIoK mMeeT OuH YIPABIAIONINN BXOI U OJWH PEryaSIpPHbBI BHIXO.
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Sinusoid
generator

|

Puc. 10. Ucnmonb3oBanue GENSIN_f

[TapameTp Amplitude 3a1aéT aMILIUTY Ty UMITYIHCOB. /[ TUTETHHOCTD NMITYIHCOB OTIPe-
JIeJIAeTCd UHTePBAJIOM IIOCTYIJICHUA Ha YIIPABJIAIOIINN BXOJ CUIHAJIOB aKTUBAIUN.

Cosznaiite HOBYIO nuarpaMmy. /lobaBbre K gmarpaMme reHepaTop IpsiMOYTOJIbHbBIX
UMITYJIBCOB U CUETYMK BPEMEHU. YCTaHOBUTE MHTEPBAJ JUCKPETU3AIHE PaBHbIM 5. Co-
eJIMHUTE YIPABJISIIONIII BBIXO/] CUETUNKA C YIPABJISIIOIIIM BX0I0M reHeparopa. OTob-
pasnTe cCUTHAJ T'eHepaTopa Ha dKpaHe ociuiorpada.

N
Square wave
generator -2.0
1] 5 10 15 20 25 30
-/

Puc. 11. Ucnoas3zoBanue GENSQR_f

2.2.4 T'eneparop cirydaliHbIX YHCEJI

Biiok RAND_m ZZ:SS;?W} NCIIOJIBL3YETCA JIJIA TTOJIydYeHNs CayYallHbIX YIcesI, pacipeie-

JIEHHBIX 110 HOPMAaJIbHOMY WM PaBHOMEPHOMY 3aKOHYy. DJIOK MMeeT OJIMH YIIPaBJISIO-
I BXOJT M OJTWH pery/spHbIil Bbrxo1. [lapaMmerpsr 6/10ka:

e Data type (TWII BBIXOJHBIX JIAHHBIX): 1 — JjeficTBUTE/IbHBIE YHCIA, 2 — KOM-
IIJIEKCHBIE;

e flag — cbuiar, onpeessIonuil B[ 3aK0Ha pactpeenerns: 0 — paBHomepHoe, 1
— HOpMaJIbHOE (rayCCOBCKOE);

11



e Au B — 114 paBHOMEPHOIrO paclpejeeHnsd BeJndnia A onpeesisgerT MUHUMAJb-
HOe 3HaveHne, a BeJndnHa A + B — MakcumasbHoe. s HopMaJibHOTO paciipe-
Jlesienud A orpejiesideT MaToXK1anmne, a B — cpejanexkBagpaTnieckKoe OTKJIOHEHNe

(CKO).

e SEED — 4mcja, UCHOJIb3yeMble I WHUIUAJIN3AINN MAIINHHOTO TeHepaTopa
IICeBIOCIYYaliHbIX Ynces. [lepBoe 3HaUeHe OTHOCUTCS K AeficTBUTEIbHOI, a BTO-
poe — K MHUMOI YaCTH BBIXOJIHOI'O curHaJja. /IBa reneparopa ¢ oauHaKOBBIM T1a-
pameTpoM SEED Oy/yT BbljiaBaTh JBa MJACHTUYHBIX MICEBIOCTYYaTHBIX CUTHAJIA.

CoznaiiTe guarpaMmy u g00aBbTe K Heil TeHepaTop CIydailHbIX drce/1. YCTaHOBUTE
napaMeTpbl reHepaTopa TaKuM 00pa30M, ITOOBI TIOJIYUNTH Ha BLIXOJIE CJIydailiHble Jic-
JIa, pacipejeJeHHbIe 110 HOPMAJbHOMY 3aKOHY ¢ MaT. oxkujanueM paHbiM 0 u CKO
paBHbIM 1. BpiBeuTe curaas remeparopa B OKHO OCIUJIOrpada ¢ MHTEPBAJIOM JIHC-
kpetuzanun 0.1.

Random i
generator -4

Puc. 12. Benwrit mrym

CorygaiiHblii poriecc Ha BbIXojie reHeparopa (puc. 12) mpejacrasisier coboii Oeblit
PayCCOBCKHUI IIyM (€ro OTCYETHI HEKOPPEIUPOBAHDI ).

C nomoripto 6J10Ka RAND_m MOYKHO IOJIYUUTh CyYaiiHbIil CHHXPOHHBIN Teserpad-
ubiii curnas (CTC), umurupyromuii nepejiapaeMoe JIBOUIHOE COODIIEHNE.

YcTaHOBUTE TTApaMeTPhl TeHEpATOpa TAKIM 00pa30M, I9TOOBI MOJIYIUTh YUC/Ia, PAB-
HOMEPHO pactipejiesicanble B quanazone (—1,1). JlobaBbTe K BBIXO/Ly reHeparopa 610K

SIGNUM n3 nmaanTpel MaTeMaTryeckue omepanuu. Ha yrnpaBasgromniuit BXoI reHe-

paTopa rnojaiite cUrHaa OT CUETINKa BpeMeHn ¢ mHTepBajgoM 2. OTobpasnTe BLIXOIHOI
curaas osoka SIGNUM Ha 3xpaHe ocruyiorpada ¢ nnrepBajiom guckperusarun 0.1.
Buiok SIGNUM peann3yeT 3HAKOBYIO (DYHKITHIO:

-1, =<0
sign(z) =¢ 0, z=0;
1, x«>0.

Takum obpasom, Bce uncia B jauanasone (—1,0) ¢ BbIxoga rereparopa OyIyT Ipe-
obpaszoBanbl B —1, a uncia B gunanasone (0,1) — B +1. Hosb Ha BbIXO/IEe TeHEpaTopa

12



o
-1.04
Random
generator SICN -2.0
] 5 10 15 20 25 30

Puc. 13. Caygaiiubiit cCHEXpOHHBIH TesierpadHbIil curHAJ

npeobpasyercs B 0, uTo HexkeaaTeabHo. OIHAKO, BEPOSITHOCTD 3TOI0 COOBITHUSI HACTO/Ib-
KO MaJjia, 9T0 UM MOXKHO Ipenedpedb. Bepositnoctu —1 u +1 B CTC OyayT paBHbI,
T.K. narepBasbl (—1,0) u (0,1) uMeoT OIMHAKOBYIO JJIHHY.

2.2.5 ®DyHKNUA BKJIIOYEHUS

Bsiok STEP_FUNCTION reHepupyer OyHKINIO BKIoUeHus. [TapameTpsbr 6J10-
Ka:

e Step time — BpeMs BKJIIOYCHUSI;
e Initial value — Hava/ibHOE 3HAYCHUE;

e Final value — KOHEYHOE 3HAYEHUE.

CozpaliTe puarpaMmy, CoJlepKallyio reneparop (pyHKINN BKIIOYEHHS C apaMeT-
paMu: BpeMs BKJitoueHus — 10, HadasibHOe 3HaveHune — (), KoHeyHoe 3HavYeHne — 1.
Orobpasure curHaJj ¢ BbIXojla I'eHepaTopa B OKHE ocIuiorpada.

0.0
| -5 : . . : :
0 5 10 15 20 2 30
1

Puc. 14. Oyuknusa BKIIOYEHUA

Mcnonb3ysd nmapy renepatopoB pyHKINN BKToYeHus n 6,10k BIGSOM_f j 2 )’ (cym-

MaTOp) U3 MaJUTPhl MaTeMaTudeCcKue ONepaluy MOXKHO MOJTYIUTh OJUHOUHBIH TIpsi-
MOYTOJIBHBII UMITYJIBC.
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Iobasbre K auarpamme eié ojaut 0,10k STEP_FUNCTION u 6si0k BIGSOM_f. VcraHo-
BHTE BpeMs BKJIIOUEHUsI BTOPOI'O NeHepaTopa paBHBIM 15 11 KOHEYHOe 3HAUeHe PABHBIM
—1. CoeiuHnTE BBIXO/BI FEHEPATOPOB CO BXOJIAMU CyMMAaTOPa, & BBIXOJ CyMMaTOpa —
CO BXOJIOM ocILIorpada.

0.0

Puc. 15. OauHOYHBII TPAMOYTOTBHBIN UMITYJTHC

Bsiok BIGSOM_f jz)’ (cymmarop) mmeer OJuH Tapamerp: Input ports

signs/gain — BEKTOP BECOBLIX KOI(MD@PUIMEHTOB BXOJHLIX MOPTOB. PasmepHOCTb
9TOI'0 BEKTOPA OIPeJessdeT YUC/I0 TOPTOB. BBIXOAHON CUrHAJ CyMMAaTOpPa paBeH B3Be-
IIIEHHOI CyMMe BXOJHBIX curHajoB. [lo-ymomdannio 610K mMeeT JiBa BXO/a C BECAMU
1, T.e. IPOCTO CYMMUPYET BXOJHBIE CUTHAJIBI.

JIUTe/IbHOCTD TI0JIYUYEHHOI'O MMIIYJIBCA OIPE/Ie/IsieTcsl pa3HOCTbIO BPEMEHH BKJIIO-
YeHUsl TeHepaToOpOB. YMEHbIIas 3Ty Pa3HOCTb J0 CKOJIb YIOJIHO MAJIOrO 3HAUEHMUS,
OyaeM IoJIydarTh CUTHAJ, HPUOJINKAOIINics K JjenbTa-pyHKImn. [IpakTuieckn Miu-
HUMaJIbHAs PA3HOCTH OIPEJIeIsSieTcs HauMEHbIINM BPeMeHeM JIUCKPEeTU3allnl U3 BCeX
CYETUNKOB Ha JIarpamMMe.

2.3 MapipyTusalusa CUrHaJI0B
I/IB ITaJINTPbI Mapmpyrnsaunﬂ CUTHAJIOB HaM HOH&,ZLO6HTC5{ TPpHU OCHOBHBIX 6JIOK&Z

o MUX H;t — MYJIBTUILIEKCOP;

e ISELECT_m -it — CceseKTop;

o NRMSOM_T j} — INHA.

Bus creator

2.3.1 MyabTuiiekcop

[Ipumep ncnonb3Banmsa 3TOro OJI0Ka MpUBEJAEH B pasiene 2.1 Ha ctp. 7. MynbTu-
IJIEKCOP 00be/INHsAET BXOJIHBIE CKAJIAPLI B OJIMH BBIXO/IHOI BeKTOp. KommiaecTBo BXO-

14



70B (OHO Ke — pa3Mep BBIXOJHOIO BEKTOPA) 3a1aéTcst repeMeHnoii Number of input
ports B mapamerpax OJIOKa.

2.3.2 CemnekTop

biiok ISELECT_m —{Selectort UCIIOJIB3YeTCA JIJIsi pa30MeHrs BXOJHOI'O IIOTOKA Ha

HECKOJILKO BBIXOJIHBIX. KOJMYECTBO yIpaB/IAONINX BXOJA0B PABHO KOJUYECTBY PEry-
JIIPHBIX BBIXOJI0B. KazK/blit yrpaB/Idiomil BXO4 COOTBETCTBYET OJHOMY BBIXOMY: NpU
MOCTYIIJICHUN Ha TEePBbIl YIPABJIAIONINI BXOJ[ CUT'HAJIA aKTUBAIUU BXOJHON ITOTOK
HallpaBJIdeTCd Ha IEPBbI BBIXOJ, IPU MOCTYIUICHUM CUTHAJA aKTUBAIlUU Ha BTOPO
YIPaBJISIONINIT BXOJT — Ha BTOpOil BbIxoa u T.71. [lapameTpnt 6/10Ka:

e Data type — Tui jaHHbIX: 1 — JeficTBUTE IBHbBIE, 2 — KOMILIEKCHbBIE U T.JI. (CO-
OTBETCTBYIOT CTAHIAPTHBIM TUIIAM JIAHHBIX Scilab);

e number of outputs — KOIMYECTBO BLIXO/OB;

e initial connected output — HOMEp M3HAYAJIBHO IOJKIIOYECHHOI'O BbIXO/IA.

[Tycts mmeercss CTC ¢ TakTOBBIM HHTEpBaJOM, paBHbiM 1. Heobxomnmo pazouThb
CUTHAJI OT UCTOYHUKA Ha JIBa MOTOKA, MEPBBII U3 KOTOPHIX COJAEPIKUT MOCBLIKI C Y6T-
HBIMI, & BTOPOIl — C HEYETHBLIMU HOMEPAMU.

Cosnaiite HOBY10 nmarpammy. Cobepure cxemy ucroannka CTC (cm. pasmen 2.2.4
ma ctp. 11). [lob6aBbre K gumarpaMme cejeKTop U JBa cuYéTdnka Bpemenu. Coepnmu-
Te CYETINKN C YIPABIIIONINMI BXOJAMU CeJeKTOopa. YCTaHOBUTE MTapaMeTp initial
connected output cejiekTopa paBHbIM 2. 3ajaiiTe HHTEPBAJIbI JUCKPETU3AINN CUET-
YUKOB Ha BXOJAX CEJIEKTOPa PaBHBIMU 2 U yCTaHOBUTE 3aJiepKKy (offset) cuérunka
Ha [IepBOM BXoJle cejieKTopa paBHoii 1. Jobasbre K cxeme ocimiorpad CMSCOPE. Brhi-
BeJIUTE B OKHa ociujIorpada curual ¢ Boixoja reaeparopa CTC 1 curasibl ¢ BbIXOJIOB
CeJIeKTOpA.

YejioBre pa3buenns CUTHaJIA Peain30BaHO MPaBUILHON YCTaHOBKOI ITapamMeTpoB
CIETINKOB BPEMEHH Ha, YIIPABJIAIONINX BXOJaxX cejeKTopa. CIETUNK Ha BTOPOM BXO/I€
cpabaTbIBAET CPas3y U MPOJIOJIZKAET BbIIaBaTh CUTHAJIBI AKTHBAINN ¢ HHTEPBAJIOM 2 (T.e.
C HHTePBAJIOM, BJBOe IpeBbimaionM TakToBblil nHTepBat CTC). Cuéryuk Ha mepBoM
BXOJjle cpabaTbiBaeT ¢ 3aJepxKKoii 1 (07MH TaKTOBbII WHTEPBAJ) U, KAaK U CIETUNK Ha
BTOPOM BXOJI€, BBIJIAET CUTHAJIBI AKTUBAITMH ¢ HHTepBAJIOM 2. Takum oOpasoM, rmepBasd,
TPeThbsi U T.J1. (T.e. HEYETHDIE) MOCBIIKI OY/IyT TIepEHAIPABICHBI HA BBIXOJ 2, & BTOpAasl,
qeTBépTas u T.J1. (T.e. YETHBIE) MOCHLIKA — Ha BBIXOJ, 1.

2.3.3 Hluna

Biok NRMSOM_f j} 00beINHSIET MHOYKECTBO BXO/IHBIX IIOTOKOB B OJIUH BBIXO/I-

Bus creator

HOIi. YMCI0 BXOJIHBIX TIOTOKOB 3a/1aéTcsl IiepeMeHHoil number of inputs B mapamer-
pax 0J10Ka.
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Puc. 16. Ucnonb30Banue cejekTopa

O0benHUTE TOTOKKM YETHBIX U HEYETHBIX IOCBLIOK M3 IPEIbIIYIIEro IpuMepa B
onuH. /Jobasbre K guarpamme 010k NRMSOM_f. IlomaiiTe Ha mepBbIil BX0/1 OJI0Ka CUTHA
C IIEPBOI'0 BBIXOJA CEJIEKTOpa, Ha BTOPOIl — CUI'HAJI CO BTOPOI'O BBIXOJa ceeKTopa. o-
OaBbTe K nuarpamme ociusiorpad CMSCOPE. BriBenuTe B OKHa ocuuiorpada curaadi
¢ Beixojia reveparopa CTC u curaas ¢ BbIXO/a IITHBL.

Graphic 1

1
Graphic 2

Random
generator

Bus creatar T 5 10 15 2 25 EL
v

Puc. 17. Ucnonp3oBanue MmHbI

[Ipu oOHOBJIeHNM 3HAYEHMSI CUT'HAJIA Ha JIFOOOM U3 BXOJOB HIMHBI OHO IIePeHaIIPaB-
JIIETCS Ha, BBIXO/I.

2.4 DBJiok 3a1ep>KKH

Conti
Bbiiok TIME_DELAY 13 NaJINTpbl CHCTEeMB C HEIPEPHBHEM BpEMEHEM De-

aJIN3YeT 3aJIePKKY BXOJIHOT'O CUTHAJIA BO BpeMeHU. BemanHa 3a/1epzKKH OIpe/Ie/sieTcs
nepemennoit Delay B mapamerpax 0j0ka. [lepemennas initial input 3a1aéT Havasb-
HOE 3HaYeHUE BBIXOJAHOI'O cUrHaJja, a lepeMeHHad Buffer size — psamep BHyTpeH-
Hero Oydepa 0J10Ka, B KOTOPOM XPaHSITCsS OTCUYETHI 3a/1€PyKAHHOI0 BXOJIHOI'O CHUTI'HAJIA.
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Pasmep Oydepa jo/keH ObIThb HE MEHbIIE YeM YHCI0 OTCUYETOB CHUIHAJIA 38 BPEMs

3aJI6PZKKI.

Cozpmaiite HOByIO jauarpammy. JlobaBbTe K amarpaMme T€HEpATOp CHHYCOUJIbI U
OJIOK 3aJIePKKHU. YCTaHOBHUTE BpeMsi 3aJIepKKU paBHbLIM . OToOpa3uTe CUIrHAJI C I'eHe-
paTopa u 3aJepKaHHbIil CUTHAJI B OJIHOM OKHe ocIuIorpada.

Sinusoid
generator

I

o

fix delay -2.0

Puc. 18. Ucnosipb3oBanne 06J10Ka 3a/1€PKKU

3 Kparkag cupaBka

3.1

Peructpupyitoiue ycrpoiicTBa

@ CSCOPE — ocimuiorpad ¢ OJHUM BXOIOM.

[TapameTpn 6J10Ka:

Color — uBetr rpacduxkoB. BekTop, 3/1eMeHTbI KOTOPOI'O COOTBETCTBYIOT HOMEPY
I[BeTa B CTaHIapTHOI nmaanTpe. Ecim ykazars 3Hadenne 1BeTa co 3HaKOM MUHYC,
TO BMECTO KPUBBIX Ha rpaduke OYIYyT 0TOOparKaThCsad METKI.

Ymin 1 Ymax — MUHIMaJIbHOEC U MaKCUMaJIbHOE 3HaYeHUe 110 OCH Y.

Refresh period — mHTepBas 0OHOBIEHUs ociiiorpada (pasmep oTobpazkae-
MOTO TIPOMEKYTKa OCH BPEMEHH t).

:@ CMSCOPE — ocrujiorpad co MHOTUME BXO/IaMHU.

[Tapamerpnl 6/10Ka:

Input port sizes — pa3MepHOCTH BXOJHBIX MOPTOB. BeKTOp, 4nCI0 37eMeH-
TOB KOTOPOI'O paBHSETCS YUC/IY BXOJIOB ocumuiorpada, a 3HaueHus 3JIeMEeHTOB
3a/1al0T PA3MEPHOCTH KazKJIOTO U3 BXOJO0B.

Drawing colors — 1mBeT rpaduKoB. BeKTOp, 3/IeMeHThl KOTOPOTO COOTBETCTRY-
0T HOMepY IBeTa B CTaHJIapTHOI mnajuTpe. Eciam ykazaTh 3HaUeHHe IIBeTa CO
3HAKOM MHUHYC, TO BMECTO KPHUBBIX Ha I'paduke OypayT 0TOOparKaTbCst METKH.
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e Ymin vector m Ymax vector — MHHUMAaJbHOE U MaKCUMaJbHOE 3HAYEHUE II0
OCH ¥ JUI KazKJIOrO BXO/JIa B OTJCJIBHOCTH.

e Refresh period — mHTepBas 0OHOBJICHNs octmLIorpada (pasMep orobpazkae-
MOTO TIPOMEKYTKA OCH BPEMEHH t) Jist KaxKJI0r0 BXO/Ia B OTJI€JILHOCTH.

3.2 lcToyHUKHN CUTHAJIOB U BO3/eliCcTBUIi

@ SampleCLK — CcYETYMK BpPEMEHU.

[TapameTpnl 6J10Ka:

e Sample time — mHTEpBaJ JUCKPETU3AINN.

e offset — cmerrenue (3a/eprKKa BKIIOYEHIST CIETINKA).

CONST_m — KOHCTaHTa;

[TapameTps! 6J10Ka:

e Constant Value — 3Hauennme KOHCTAHTDI.

‘ 'V\j } GENSIN_f — reneparop CUHYCOU/IbI;
[TapameTpnl 6Ji0Ka:

e Magnitude — amiumryza.

e Frequency (rad/s) — gacrora (paj/c).

e Phase (rad) — dasa (pan).

‘T‘”‘Ym GENSQR_f — reneparop npsAMOYTOJIbHBIX UMITYJIbCOB;
HEMeprI OJ10Ka:

e Amplitude — amiumryza.

Random

generator”  RAND_m — TenepaTop ciydyailHbIX 4uces;

[Tapamerpsnl 6/10Ka:

e Data type (TWIl BBIXOJHBIX JIAHHBIX): 1 — JeficTBUTE/IbHBIE YHCIA, 2 — KOM-
ILJIEKCHBIE;

e flag — duar, onpeeAONIil BI 3aK0Ha pacipe/eaenns: ) — paBHOMepHoe, 1
— HOpMAJIbHOE (rayCcCOBCKOE);

e AuB — /119 pABHOMEPHOI'O paclpe/ieieHis BeJInunHa A onpesesisgeT MUHUMAJIb-
HOe 3HavYeHne, a BeJnvunHa A + B — MakcumaJsbHoe. 151 HopMaJibHOTO paciipe-
JlesieHus A onpejiesigeT MaToXKuianme, a B — cpejiHekBaipaTndecKoe OTKJIOHEHNe

(CKO).
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e SEED — 4mucia, UCIOJIb3yeMble /[IJId WHUIAAJIU3AINN MAIIUHHOTO IeHepaTropa
nceB/I0CTyallHbIX uncelt. [lepBoe 3Havenne 0OTHOCUTCS K JIEHCTBUTETBHOIL, a BTO-
poe — K MHUMOI 9acTi BBIXOJHOTO curHaJsa. JIBa renepaTopa ¢ OMHAKOBBIM T1a-
pamerpom SEED OyiyT BblaBaTh JIBa UACHTHYHLIX IICEBIOCTYJYaHbIX CUTIHAJIA.

I + STEP_FUNCTION — byHKIUS BKJIIOYEHUSI.

[TapameTpsbl 6J10Ka:
e Step time — BpeMs BKJIIOYCHUSI;
e Initial value — HavaJibHOC 3HAYCHUE;

e Final value — KOoHeUHOe 3HAYEHUE.

3.3 Oob6paboTKa codobITHi

ENDBLK.

e Final simulation time — KoHe4YHOE BpeMsd MOICJIUPOBAHUILA.

3.4 CucremMbl ¢ HeIPePbIBHLIM BpeMeHeM

INTEGRAL_f — unrerparop.

[TapameTpnl 6J10Ka:
e Initial Condition — HaYaJLHOE 3HAUYEHUE.

TIME_DELAY — 3ajiepKKa BO BPEMEHU.

[TapameTpsbl 6Ji0Ka:
e Delay — BesimumHa 3a/IePKKIU.
e initial input — HaYaJIbHOE 3HAYCHUE BLIXOAHOT'O CUTHAJIA.

e Buffer size — pasmep BHyTpeHHEro Oydepa 0J10Ka, B KOTOPOM XPaHSITCS OTCUE-
ThI 3a/€P?KAHHOI0 BXOJIHOI'O curHaJja. Pazmep 0ydepa jgo/KeH ObITh He MeHbIIe
YeM YHCJI0 OTCUETOB CUTHAJIA 3a BPeMsl 3a/1ePrKKIL.

3.5 MaremaTrudeckue olepalrmun
ABS_VALUE — MOMy/b:

y = |z|.
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SIGNUM — 3HaxoBasl QyHKIINS:

-1, =<0
Slgn(x) - 07 r = 07
1, z>0.

jﬂ BIGSOM_f — cymmarop:

R

Yy = Z giTi
[Tapamerpnl 6/10Ka:
e Input ports signs/gain — BEKTOp BeCOBBIX KOI(PPUIMEHTOB (g;) BXOIHBIX

IIOPTOB. PaSMepHOCTb 9TOI'0 BEKTOpa OlIpeAe/deT Y1UCJ/IO IIOPTOB.

3.6 MapuipyTtusaiusa CUTHAJIOB

j} MUX — mysbruiiekcop. O0beauHsieT JaHHbIe Ha CBOMX BXOJaX B OJUH BEK-

MUX

TOPHDBIN BBIXOJ.
[TapameTpnl 6J10KA:

e number of input ports or vector of sizes — YHCJIO BXOJHBIX MOPTOB (OT
110 7).

selecor | TSELECT_m — ceJIEKTOD.
[TapameTpsbl 6Ji0Ka:

e Data type — THIl JAHHBIX: 1 — JieficTBUTE/IbHBIE, 2 — KOMILJIEKCHBIE U T.JI. (CO-
OTBETCTBYIOT CTaHIAPTHBIM THIIAM JAHHBIX Scilab);

e number of outputs — KOIMYECTBO BLIXO/OB;

e initial connected output — HOMEp M3HAYAIBLHO IOJAK/IIOYEHHOI'O BBLIXO/IA.

j} NRMSOM_f — mmua. O0benuHgeT MHOXKECTBO BXOJHBIX ITOTOKOB B OJIMH

Bus creator

BBIXO/THOIA.
[Tapamerpnl 6/10Ka:

e number of inputs — 4ucCJ/IO BXOJIOB.
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