T AkywuH A. U., Apxunos W. K., Abpamosa B. W., PymaH- E E
O H —{ uesa U. U., CrenaHos B. I'., CtrenaHosa T. B., lOanH C. B. &
| < | | | BusyanbHoe mogennpoBaHue GpUHAHCOBbIX onepauuin B
A J cpege Simulink / Matlab // KoHuent. — 2015. — Cneugbl- .

- - nyck Ne 06. — ART 75104. — 0,3 n. n. — URL: http://e-
HaWHO_MeWLO&l%eCKMM SACKIMPOHHbLUL XYpHA.L kgncept.ru/2015/75104.htm. — loc. per. 9n Ne ¢E/47- E y

ART 75104 YAK 336 49965. - ISSN 2304-120X.

SkywuH iIMmumpuu UsaHosuy,

KaHOudam mexHU4YecKux Hayk, OoueHm kagelpbl obuwux Mamemamu4yeckux U ecme-
cmeeHHoHay4YHbiIx OucyurnnuH @rBE0Y Blr1O «Pocculickull 3KoHOMU4YecKul yHueepcumem
um. I. B. lNnexaHosay», Tynbckul ¢unuarn, 2. Tyna

yd220174@yandex.ru

Apxunoe U2opb KoHCmaHmuHosuY,

OOKMOp MexXHUYECKUX HaykK, npogeccop, npogeccop kagpeopbl obwux mMamemamude-
CKUX U ecmecmeeHHOHay4HbIx ducyurnuH ®FBOY Bl1O «Poccutickuli 3KOHOMU4YecKuU
yHusepcumem um. I. B. lNnexaHoeay, Tynbckul ¢unuan, 2. Tyna

iarh@list.ru

Abpamoea Bnada NzopeeHa,

KaHOudam mexHU4YeCcKUX Hayk, 0ouyeHm, OoueHm Kaghedpbl 3KOHOMUKU U rpedrnpuHuUma-
mernbckol dessimernibHocmu @IBOY Bl1O « Tynbckul 2ocydapcmeeHHbIlU rnedazoa2uveckuli
yHusepcumem um. 1. H. Toricmoeoy, e. Tyna

iarh@list.ru

PymsiHueea UHHa NeaHoe8Ha,

KaHOudam mexHU4YeCcKUx Hayk, doueHm, doueHm kageopbl obwux MamemMamu4yeckux u
ecmecmeeHHoHay4HbIX oucyunnud @I60Y Bl1O «Pocculickuli sSKoHOMuYecKul yHuUgsep-
cumem um. . B. lNnexaHoeay, Tynbckul ¢unuan, 2. Tyna

inivha@mail.ru

CmenaHoe Badum lpuzopbesuy,

KaHOudam 3KOHOMUYECKUX Hayk, doueHm, OupeKkmop ro uccriedoeaHusim u paspabom-
Kkam, pykoeooumernb rpoekmos INFORT Group, 3asedyrowuli kaghedpol obwux mame-
Mamu4ecKkux u ecmecmeeHHOHay4HbIx oucyurniaud ®F60Y Bl1O «Pocculckuli 3KOHOMU-
yeckul yHusepcumem um. . B. lNnexaHosa», Tynbckud ¢punuan, e. Tyna
svg@infort-group.ru

CmenaHoea TambsiHa BukmopoeHa,

pyKkosooOumersnb KoHcanmuHaoseol ¢upmbel INFORT Group, cmapwul npernodasamersib
Kaghedpbl obwuXx MamemMamu4yecKkux U ecmecmeeHHOHayYHbIx oucyunniuH @re60Y BlNO
«Poccutckuli skoHomu4eckuu yHusepcumem um. I. B. [lnexaHoea», Tynbckuu ¢punuarn,
e. Tyna

stv@infort-group.ru

KO0duH Cepezeli Bnadumuposudy,

OOKMOpP MEeXHUYECKUX HayK, npogeccop, npogeccop kagpedpbl obwux mamemamude-
CKUX U ecmecmeeHHOHay4HbIx ducyurnuH ®F60Y Bl1O «Pocculickul aKOHOMuU4YecKul
yHusepcumem um. I. B. lNnexaHoeay», Tynbckuu ¢unuarn, 2. Tyna

svjudin@rambler.ru

BusyanbHoe mogenupoBaHue hMHaHCOBLIX onepauun B cpege Simulink / Matlab

AHHOmMauyus. B pabome paccmMompeHo npuMeHeHue nakema eusyasbHo20 Modesupoea-
Hus Simulink dns onucaHusi 0CHOBHbIX onepayuli ghuHaHcoeol Mamemamuku. [lepeduc-
JIeHbl npeuMyuwiecmsa U 803MOXHOCMU OaHHO20 UHCmMpyMeHma. M3oxeHbl OCHOBHbIE
amarnibl mMooesnuposaHus. locmpoeHbl Modenu pacdema HapauweHHOU CyMMbl Mpu uc-
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M0/1b308aHUU CXeMbl Ha4quCeHUsl MpocmbIX U CIIOXHbLIX MPOUeHmos, a makxe mooesnu
orepayul ¢ rnomokamu rnamexedu.
Knroyeebie cnoea: MatLab, Simulink, susyanbHoe modenuposaHue, huHaHco8ble Orie-
pauyuu, npocmele U CHOXHbIe NPoyeHmbI, MOMOoKU rniamexed.
Pa3den: (04) akoHOMUKa.

Llenb HacTosiwero uccneaoBaHUA COCTOMT B TOM, YTOObI noka3aTb BO3MOXHOCTU
NCronb30BaHWs NakeTa Bu3yasribHOro mogenuvpoBaHna Simulink ans onucaHna guHaHco-
BbIX onepauunn.

B cootBeTCcTBMM C NOCTaBMEHHOW LENbo OblM ChopMynMpoBaHbl 3agadn uccne-
AOBaHUA, 3akno4vatolmecsa B NOCTPOEHUM MOAENEN HEKOTOpbIX Hanbonee pacnpocTpa-
HEeHHbIX PMHAHCOBLIX onepawmi ¢ UCnonb3oBaHMeM naketa Simulink.

O6bekTom uccnepoBaHus B paboTte Nocnyxmnm HekoTopble 6a3oBble PUHAHCOBbLIE
onepaunn, COCTaBNALNE OCHOBY KONIMYECTBEHHbLIX (PUHAHCOB.

NMpeameToM nayvyeHusn B paboTe BbICTYNAKOT KONIMYECTBEHHbIE (DUHAHCHI.

Simulink — 3aTo nporpamma umuTauumn peanbHbiX npoueccoB. OHa aABNgeTca Npuno-
XeHueM Kk nakety MatlLab [1, 2].

Mpn ncnonb3oBaHun cuctembl Simulink peanusyeTca NpMHUMN BU3yarbHOro mope-
FINPOBaHUA, B COOTBETCTBUMN C KOTOPbIM MOfb3oBaTeNlb Co34aeT ANHAMUYECKYOD Mogenb
nccnegyemoro obbekta M3 cTaHOapTHbIX OFIOKOB Ha 3KpaHe KOMMbKTEPA M BbIMNOSTHAET
pacyeTbl C UMUTaLMEN Pa3SIMYHbIX BHYTPEHHUX NapamMeTpoB 1 BHELUHNX BO3OENCTBUNA.

PaccMmoTpym OCHOBHble MpenmyllecTBa ucnonb3oBaHna cuctembl Simulink/MatLab
npu peLleHnn 3KOHOMUYECKMX, U, B HaCTHOCTU, (PUHAHCOBLIX 3aau.

BHavane v3noxum nonoxurtenbHble CTOPOHbI NakeTa MatLab, NocKkonbKy, Kak 66110
y>Xe 0TMe4eHo Bbiwe, Simulink siBNsieTca ero COCTaBHOM YacTbio (MPUITOXEHNEM).

K npenmyuiecteam MatLab cnegyet oTHeCTu:

1. MowHocTb. OrpoMHOE KONMUYECTBO BCTPOEHHbLIX MaTeMaTU4eCcKUX YHKLMN
(okono 600). Beicokasi ckopoCTb Bbl4MCNEHUN. Bonblume rpacdmnyeckme BO3MOXHOCTH.

2. HapexHocTtb. Bce BoamMoHOCTM MatLab 3agoKyMeHTUPOBaHbI U MO3TOMY MOYTU
NOJSTHOCTBIO UCKITIOYAETCA BO3MOXHOCTb MOSIBIIEHUS HEOXUOAHHbIX (HEKOPPEKTHbIX) pe-
3ynbTaToOB PacyeToB.

3. Mpo3payHocTb. [lporpaMmmHbIN KOO BCeX (OYHKUMA ABNAETCS OTKPbITbIM AJ1S
nonb3oaTtens. C HUM MOXHO O3HaKOMWUTBLCS WU, MPU HEOBXOAUMOCTU, BHECTM B HErO KOp-
PEKTMBbI.

4. YHuBepcanbHocTb. Matlab wnpoko ncnonbdyetca npu nNpoBeAeHUn BblYMche-
HUI B Nto6on 06NacTU HaYKU N TEXHUKKU, B TOM YMCIIE N SKOHOMUKE, (PHAHCaX.

5. IubkocTb. Hannune BCTPOEHHOIO A3blka NPOrpamMmMmMpPOBaHNA BbICOKOTO YPOBHS
AaeT BO3MOXHOCTb cO3[aBaTtb Mofib3oBaTeNbCkue (PyHKUUKM, npucnocobrieHHble K peLle-
HUIO KOHKPETHbIX NPUKNagHbIX 3a4avy.

6. PacwupeHue BO3MOXHOCTEM AOCTUraeTcs 3a CYeT MCMNoSb3oBaHUA 60nbLIOro
Konu4yecTBa crneumanbHo pa3paboTaHHbIX NaKkeToOB paclumMpeHuns, HAbopoB MHCTPYMEHTOB.

[Mepenaem K BOSMOXHOCTAM Nporpammbl Simulink:

1. BO3MOXHOCTb MOOENMPOBaHUS JIMHENHbBIX N HENTMHEWNHBbIX, OUCKPETHbLIX U Henpe-
PbIBHbIX, 4ETEPMUHMPOBAHHLIX U CIyYanHbIX ANHAMUYECKUX CUCTEM.

2. Peanusauna npyHuuna Bu3yanbHOro MoaennpoBaHus.

3. ABTOMaTtM3aumsa npouecca nporpaMMmMpoBaHUSa MaTeMaTU4eckom Mogenn cu-
ctembl. (Mpyn MogenupoBaHMM MNPOCTbLIX CUCTEM HET HEeOOXOAMMOCTM 3HaTb A3blK NPO-
rpaMMupoBaHuUs)
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4. Bwusyanusauus pesynbTatoB MOAENNPOBaHMS.
5. Hanuune oOBLWMPHOW, OTKPbITOM ANs U3ydeHus M mopudumkaummn, dmbnuoteku

KOMMOHEHTOB (6r10KOB).

[anee paccmoTpum TexHonorno paboTbl ¢ naketoMm Simulink npu nocTpoeHun mMo-
Aenv v NPoOBEeAEHUN C HEW UMUTaLUN.
Kak yxe 6bino otmeveHo paHee, Simulink pacnonaraet 6onblion 6ubnuoTtekon 6no-
KOB, U3 KOTOPbIX CTPOUTCH MoAenb. Ha puc. 1 npeactaBneH BHELWHWUIA BUA 3TOW BUGNnoTeku.

[3 simulink Library Browser,
File Edit Yiew Help

O & = find |
Continuous: simulink/Continuous HenpepblBHble
fmbépuaHble
= T 1
TabnuyHoe ] Continas j& Bt e
3apaHue q) HKuMﬁ | Discontinuities A | HMCerTHble
y ¥ Discrete Digcontinuities
T i L\
ﬂ "‘_— Discrete
2] Model verification
BepM(bVIKaI:WIH 1 Mkl Leties N MatemaTtuueckue
MOAeneVI m Parts & Subsystems q)yHKuMM
ianal Attributes =1 b Operations — —
R T +x
e B | Model Veriicai
- #] Sources = @ odel Verification
CBOMCTBa ] User-Defined Functions noprl "
CurHanosB +- W ferospace Blockset Mise | Modelwide Utiities noacuctTeMbl
M4 Reference Blockset = / —
+ ags Blockset 4 ca Forts & Subsystems
B Control systa -
+- W D3P Blockset ]r- ? . ]
aneMHble +- W Dials & Gauges Blocksst Lany Signal Atttz ycnuprzBajth]i':nMMe
" +. I Embedded Target For Motorola MPCS .
ycipoucina { for T1 C8000 D5P iﬁ Signal Routing
+- | Fixed-Point Blockeal ks
+- | Fuzzy Logic Toolbox [he=| Sinks
W MPC Blacks ’:\ //
+- 1 NCD Blockset oo| sowees ——— UcTouHuKkn
Monb3oBaTenbckue + EI Neulral Natwor: Blockset L CUrHanoB
(pyHKU‘MM Real-Tmew/indows Target =figul|  UserDefined Functions
T
Ready

Puc. 1. Bubnuomeku 6riokoe Simulink

Kak BngHo, oHa BkntovaeT B cebs Habopbl 6110KoB, NpegHasHayYeHHble Ong:

MoaenupoBaHusi HENPEPbIBHbLIX CUCTEM
MoaennpoBaHusa UCKPETHBIX CUCTEM.
Tabnu4yHoro 3agaHus QyHKUNNA.
BbINnonHeHMst MaTemaTnyeckmux onepauumn.

Bepudumkaumm mogenen.
YnpaBneHna curHanamu.
Co3pgaHuns noacucTem.
OnucaHns NICTOYHUKOB CUrHarnoB.
3agaHus NPUEMHUKOB CUTHamNoB.

©CoNorwWNE

10.

HanncaHus nonb3oBaTenbCKNX QYHKLNN.

Ha puc. 2 ansa npumepa npeacraBrneHo cogepxaHne 6ubnuotekn Gnokos, npegHa-
3HaAYEeHHbIX ONA MOAENMPOBaHNA HeNpepbIBHbIX cuctem. Kak BMAHO, 3a4ecb MmeroTes 6o-
Kn ons andpdepeHumpoBaHns, MHTEFPUPOBAHNSA, ONUCaHUS MPOCTPaAHCTBA COCTOSIHUN CU-
CTEMbI, 3aaHNA 3a0EPXKN 1 Op.
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oF

0 & 4 find |

WHTerpupoBaHue

#| Continuous
23] Discontinuities
?3 Discrete

Derivative: Mumerical derivative: du/dt.

AunddepeHumnpoBaHue

En

] Laak-Lip Tables MpocTpaHcTBO
HEPEHaTquaﬂ L 23] math Operations State-Space COCTOSIHUMN
byHKUMNA sl verifcation
— ] 2| Model-Wide UtTEes Transter Fon

2| Ports & Subsystems

2] Signal Attributes

m Signal Routing Transport Delay \

2 Sinks

B2l =y 4@ “ariable Transport Delay

W 3anasabiBaHue

MepemeHHOE
3anasgbiBaHue

j 4. | Aerospace Blockset
e

Feady

Zero-Pole
R

¥

Puc. 2. brioku 6ubniuomeku Continious 8515 MOOerIupo8aHUs HerpepPbI8HbIX cucmem

lMpouecc mogenupoBaHUsa cUCTeM C NoMollbkd Simulink cocTouT K3 crnegylowmx

1. T[lepeTackmBaHme C NOMOLLbIO MbILLN HEOBXOAMMbIX 6NOKOB U3 BMBNNOTEK B OKHO

3Tanos:
Moaenu.

2. CoeanHeHne 6nokoB MHPOPMALMOHHBIMU CBA3SIMU.

3. 3apaHue HavanbHbIX 3HAa4YEeHUN 1 NnapameTpoB GIIOKOB.

4. 3apaHue napameTpoB MMUTALUN.

5. TllpoBeaenne nmmtauuu.

6. AHanM3 nosly4yeHHbIX pe3ynbTaToB.

7.

N3meHeHune napamMmeTpoB 6nokos, CTPYKTYpbl MOAESNIN B Clly4dae NoJiyd4eHnA He-

yAOBreTBOpUTENbHLIX pe3ynbTaToB. [lepexoa k atany 5.

[lanee oCHOBHble U3 3TUX 3TanoB ByayT paccMoTpeHbl 6bonee nogpobHo.

Puc. 3 vnnioctpupyeT npouecc nepetacknBaHusa 6noka «KoHctaHta» (Constant) ns
6nbnmoTtekn «MICTouHMKM curHanos» (Sources) B OKHO MOENNMW.
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[ Simulink Library Browser 9 I=1] 3]
File Edit View Help

0 & +a find |

Constant: Output the constant speciied by the Constant value’ parameter. I ‘Canstant
walue'is & vector and Irterpret vector paramsters as 1-D' is on, treat the constant value a5
a1-D array. Otherwise, output a malris with the same dimensions as the constant value.

=1 untitled *

File Edt Yiew 3Simulation Format Tools  Help
= B simulink = ’ g .
#5] Continuous Band-Limited White Noise 0 & % (] » Narmal - @ H @
2] Discontinuities
2 Discrete Chirp Signal
23] Look-Up Tables

23] Math Operations @ Clock

] Model verification

2] Model-wide Utiities El

] Ports & Subsystems

2 signal Attributes - i b
1234 Digital Clock

2] sinks "

] souces m From Workspace Constant

2] User\Nefined Functions

- W Aerospac From File
= 1@ CoMA Refl
© @ o B e Bnok «KoHcTaHTa»

nl

5
5

- W Embedded Ta 555

+ W@ Embedded Tar: Pulse Generator
5

+

DSP Blockset
] )

1| Fized-Paint Blo —

B B

% AKTUBHasa bubnuoTeka: OKHO MOOENU
= «Sources» - «<ICTOYHMKN CUTHANOB»

=
= W@ Rear

B Report Generator GEEE

; oo Signal Generator
| 5-function demos
B simMechanics

5
5 Ready 100% odedS
= W@ SimPowerSystems Signal Builder

5

B simwulink Extras

1

Puc. 3. lNepemackusaHue 6510k08

Ha puc. 4 npeactaeneH npouecc coeamHeHusi 65iokoB «KoHcTaHTa» n «YcuneHue»
(Gain) cBs3bl0.

3] untitled * E|E|P$__<|

File Edit Wiew Simulation Format Tools  Help

RE=N == - "LTlmaI - || g =

YcuneHune
KoHcTaHTa

T
T {2}
=1

Constant Zain

Dizcrete-Ti
Integratar

Ces3b OucKpeTHbIN
MHTEerpaTop

o

CnegylowmMm 3TanoM MOCTPOEHUS MOAENU SBNSIETCA 3adaHue napamMeTpoB U
HavanbHbIX 3Ha4YeHun GnokoB. Ha puc. 5. nokaszaHo 3agaHue napameTpa 6Gnoka «KoH-
CTaHTay, a Takke 3agaHue napameTpoB 6noka «AnckpeTHbln nHTerpaTop» (Discrete-Time
Integrator).

Puc. 4. CoeduHeHue b510K08 cesi3siMu


http://e-koncept.ru/2015/
http://e-koncept.ru/2015/

T AkywuH A. U., Apxunos W. K., Abpamosa B. W., PymaH-
—{ uesa M. U., CrenaHos B. I'., CtenaHosa T. B., HOauH C. B.
| BusyanbHoe mofenvposaHue pUHAHCOBbIX onepauuii B

-

cpege Simulink / Matlab // KoHuent. — 2015. — Cneugbl-
B - - nyck Ne 06. — ART 75104. — 0,3 n. n. — URL: http://e-
Hay1ro MEMOOUHECKULL IACKIMPOHHbILL KypraL koncept.ru/2015/75104.htm. — loc. per. 3n Ne ®C 77-

ART 75104 YOK 336 49965. - ISSN 2304-120X.
Block Parameters: Constant =] Block Parameters: Discrete-Time Integrator [®
Conztant Dizcrete-Time Integratar
Dutput the constant specified by the 'Tonstant valug' parameter, If Discrete-time integration of the input signal.
'Constant value' iz a vectar and 'Interpret vector parameters as 1-D' iz an,
treat the constant walue a3 a 1-0 aray, Otherwize, output & matrix with the Parameters

zame dimenzions as the constant value.

ireaor metos: [T -

Prremisicns Estemnal reset: [none |
Constant value: Initial condition source: |intern j
|‘I oo Initial condition:

i
[~ Lirnit output
I
MeTopn nHTerpupoBaHus

[ Shaw saturation part

HavyanbHoe
3HaveHue

[~ Shaw state part
Sample time (-1 for inherited):
[1

MapameTp 0K, | Cancel | Help Apply

Puc. 5. 3adaHue HayvarbHbIX 3HaYeHul u napamempos br10Kko8

Ha pwuc. 6. nokasaH npouecc 3agaHnAa napameTpoB UMUTaALUMN, TaKUX KaK HavyalibHOe
N KOHEYHOE BpeEMA, War nu Metog NHTEerpupoBaHnA.

J Simulation Parameters: untitled ['._||E|E|
HavanbHoe Bpems
Salver Workspacel:’[l| Diagnostics‘ Advanced‘ Heal-Time'\-\-"orkshop| KoHeuHoOe Bpems
tion time
Start time: | 0.0 Stop time; | 10.0

Salver optiohs

Type: |Fi:-<ed-step j |discrete [ho continuous states) ﬂ
AN

ztep zize: | auto tode: |.-’-'«uh:| ﬂ

Cutput options

[~

YucneHHbIN
ak. | Eancel| Help | Ap] meToA pelueHusn

Puc. 6. 3adaHue napamempos umumauuu

OkoHYaTenbHbIM 3TanoM SABMAAeTCs NpoBefeHME UMUTAUMU C NMOMOLLBbK MOCTPOEH-
Hon mogenu. Puc. 7 vnmoctpupyeTt aToT aTan. Kak BMOHO pes3yrnbTaTbl BbIYUCIEHUA B
Simulink moryT 6bITb NpeACcTaBneHbl Kak YNCIIOBOW, Tak 1 B rpadpnyeckon dopme.
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KHonka 3anycka
Moaenu

oF

2] untitled *

File Edit “iew Smulation Format Toob

0O =zE & =2 » MNarmal -

| - —ﬂ 1[5 s

Scope

z1

Constant Gain Diserete-Time

Integrator

Dizplay

JReady  [100%

BbiBOA pe3ynbTaToOB pacyeTa B BbiBOA pe3ynbTaToB pacyeTa B
umndposon copme rpachuyeckom cpopme

Puc. 7. lposedeHue umumayuu

lMocne HekoToporo Gernoro 3HakomcTBa ¢ naketom Simulink nepengem Henocpegn-
CTBEHHO K LIefNIn uccrnegoBaHus.

HayHem peluaTb NOCTaBMNEHHble 3a4ayy C NOCTPOeHWUs mogenen Hanbonee NpPoCTbIX
PMHAHCOBbLIX OMnepaLumn, a UMEHHO C onepaumii Ha4MCNeHUst NPOCTbIX U COXHbIX NPOLIEHTOB.

[MpocTble 1 CNOXHbIE MPOLEHTHI SBMISAKOTCA OCHOBOM N0ObIX (OUHAHCOBLIX BbIYMCIIEHWI.
B yacTHOCTW, OHM LUMPOKO NPUMEHSIOTCSA NPU ONMcaHuM onepaumi no 6aHKOBCKMM BKIlagam.

dopmynbl BblMMCNEHUA HapaLweHHoW (ByayLuen) cyMmbl UMET cnegyowmn sug, [3]:

—  MpOCTbl€ NPOLUEHTHI

S=P(+i-n),
— CIIOXHbl€ NMPOUEHTDI
S=PL+i),

roe P — nepBoHadanbHad cymma,

S — HapalleHHas cymma,

i — rogoBasi NpoLEHTHasA cTaeka (B Aonsx),

N — CpOK onepauun B rogax.

Ha puc. 8 nokasaHa moaenb onepaunm HaYNCNEHNA NPOCTLIX U CIOXHbLIX MPOLEHTOB
B Simulink.

lMNepBoHa4anbHas cymma (Hanpumep, BenuumMHa 6aHKOBCKOro BKNaga B HayasbHbIN
MOMEHT BpPeEMEHMU), paBHas B gaHHOM cnyyae 100 geHexHbIM eavHuuam, 3agaeTcsl Kak
napameTp B 6noke «KoHcTaHTar. [poueHTHas ctaBka, paBHasa B AaHHOM cnydae 0.1 (T. e.
10% rogosbIx), ykasbiBaeTca B Ornoke «YcuneHuney». B 6rnoke «[UCKPeTHbIN UHTerpaTop»
OCYLLIECTBMNSAETCA NPOLECC HaKOMMEHNS Ha4YUCreHHbIX NpoueHToB. brokn 6e3 HasBaHwug,
npencTaBneHHble B BUAe MNPAMOYrOfbHUKOB C ABYMsS Mncamu, npeacraBndeT cobowu

~7~
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cymmaTopbl, PyHKUMOHANbHOE Ha3HavyeHne KOTopbIX NOHATHO 13 Ha3BaHuda. bnok «[lepe-
kntoyaTenb» (Manual Switch) no3BonsieT MEHATb PEXUM HAYMCINEHUS MPOCTLIX MPOLEHTOB
Ha PEXWUM HAYUCIIEHUS CMOXHbBIX MPOLEHTOB M HAOBOPOT (NONoXeHue nepekntoyaTens,
npeacTaBfieHHOe Ha puc. 8, COOTBETCTBYET HAYUCIIEHUIO CIOXHbIX NpoueHToB). Pe3ynb-
TaTbl BbIYMCIIEHMI OTpaxalTcs B ymcrnoBon dopme B brokax «[Oucnnen» (Display) v B
rpacpmnyeckon copme — B 6nokax «MoHuTop» (Scope). B 6nokn Scope n Display BbiBO-
anTcs nHdopmaums o HapalweHHoM cymme, a B 6nokn Scopel u Displayl — gaHHble 0
HayucreHHbIX nNpoueHTax. Tak Ha puc. 8 npeactaeBneHa cutyauus, korga 3a 10 net Ha
cymmy B 100 geHeXHbIX eanHul, Obinm HauncneHbl NpoueHTbl B Pasmvepe 159.4 neHeXHbIX
eanHny,. CooTBETCTBEHHO HapallleHHas cymma cocTtaBuna 259.4 AeHeXHbIX eauUHULL.

MepekniouaTtens:
npocTbie/CNoXHbIe Format Tools Help
NPOLEHTbI Cymma _
=2 2 HaYMCNeHHbIX - &
NpoLEeHTOB
\ 7 =
i Scoped
> 155 4

MEnual Switeh round

Crisplay

A e e

Dizcrete-Time
Scope

N

100

Constant

Integratar

>
Ll
~
MepBoHavanbHas Hauncnenne ﬂ
cymma npoueHToB PesynbTaTthbl |
T00% Fixd

Puc. 8. ModenupoeaHue onepayuu Ha4yucreHusi MpoCMbIX U CIIOXHbIX MpoueHmMos 6 Simulink

Ha puc. 9 npuBeaeHbl pesynbTaTbl pacyeToB HapalleHHON CyMMbl B rpaddnyeckom
BUAE ONS NPOCTbIX U CNOXHbIX NpoueHToB. o ocn abcumcc OTNOXeHO Bpems B rogax, a
MO OCU OpAMHAT — HapalleHHasi cymma.
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J Scope E| [E| E| J Scope E| [E| fgl

SH LLL AEE B S8 LRL AEEB ©

100L
1]

Time offzet:

MpocTbie npoueHThI CrnoXHble NPOLEHTbI

Puc. 9. Pesynbmamsl MmodenuposaHus onepayuu Ha4ucrieHuUsi MpocmbixX U CrI0XHbIX npouyeHmos & Simulink

[lanee paccmMoTpum onepaunmn ¢ NOTOKaMu nnaTexen.

HauyHem c onepauun onpegernieHns COBPEMEHHOW CTOMMOCTU AEHEXHOro MOTOKa.
[aHHbIN NokasaTenb BblYUCNAETCA No cneaytowen dopmyne:

A=y G
At
t=1 (1+ |)

roe Ct— pasmep nnaTtexa B KOHUe roga t,

I — rogoBasi NPoLEeHTHasA cTaeka (B 4ossXx),

N — CpOK onepauun B rogax.

ObnactsMu NpUMEHEHUs COBPEMEHHOW CTOMMOCTU OEHEXHOro NoToka, Hanpumep,
SABMNAIOTCA:

1. OnpegeneHune 4YncTon COBPEMEHHON CTOMMOCTU MHBECTULIMOHHOIO NPOeKTa.

2. BbluncneHve cnpaBegnnBOM LIEHBI KLU,

3. Pacyet pblHOYHON (TeKyLLEeN) LieHbl obnvraunu.

Mogenb onepauun onpegerieHns COBPEMEHHOM CTOMMOCTM MOTOKa nraTtexen B
Simulink npeacrtaeneHa Ha puc. 10.
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File  Edit Miew Simulation  Format  Tools  Help CyMMMpOBaHMe
Ta6bnuuyHoe 3agaHue | > ANCKOHTUPOBAHHbLIX W &
NOTOKa nnaTexe ANNeMeHTOB NOTOKa
N [
S Pe3ynbTaT
1-0 TH]
> E_.—cv J N [
i z1
I: :I _ Direct Look-Up Fra Dizerete-Time Soope
) Tatble (n-L1) Integrator
P 10140100 | Lk
Fon Crisplay
dakTop
Bro Mpouecc
BpeMeHn MHoXuTenb - pot
[AVCKOHTUPOBaHUA AWCKOHTUpPpOBaHUA

Puc. 10. ModenupoeaHue ornepauuu orpedesieHusi CogpeMeHHOU cmouMocmu rnomoka rnamexed 8 Simulink

B naHHoOM mogenu anemeHTbl UCXOAHOro AEHEXHOro noTtoka 3agatotcs B 6noke Di-
rect Look-Up Table (n-D), kak nokasaHo Ha puc. 11.

A\t
MHOXUTEeNb AMCKOHTUPOBAHMUSA ]/(1+|) BbluncnseTcs B 6roke «PyHkumsay» (Fcn)
no craeke 0.1 (10% rogoB.bix). Kak BMAHO dpopmyna AaHHOIO MHOXMUTENS OTpaXeHa Ha

camMomMm Oroke.

bnok «lMpounssegeHne» (Product) B 4gaHHOM MoAaenu npeaHasHavyeH ans yMHOXEHUs
anemMeHTa NoToKa nnaTexemn Ha AUCKOHTUPYOLWMIA MHOXWUTENb.

®yHKuMKM apyrux 6nokos mopenu
APOOHbIX MOSACHEHUSIX HE HYXAaeTcs.

LookupMDDirect [maszk] [link)

Table member selection. Inputs are zero-bazed indices into the table,
e.q.. an input of 3 returng the fourth element in that dimension. Block can
alzo be uzed to zelect a column or 2-0 matris out of the table. The first
zelection index comezponds to the top (o left] input port.

ykasaHbl Ha puc. 10, no aToMy B Kakmx nubo no-

Block Parameters: Direct Look-Up Table {n-D)

o]

FParameters

Murber of table dimensions: -
Inputs zelect thiz object from table: |E|ement j
[~ Make table an input

Table data:

|[4551E192EI'ID1E23?12]

Action for out of range input; |Wa[ning j

Cancel |

Help |

Puc. 11. TabnuyHoe 3adaHue 351eMeHmMo8 UCX00HO20 rfomoka rnnamexxeu
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Ha puc. 12 npuBegeHbl UCXogHble AaHHbIe N pe3ynbTaThl MOAENUPOBaHUS onepauum
onpeneneHns CoBpeMeHHOM CTOMMOCTM NoToka nnaTtexen B Simulink.

J Scopei Q@@ J Scope E|@|Pg|

S8 LPL ABE B SB L ARBE B

MUcxoaHbIn ; ] ol HapaweHHas
NOTOK NnnaTexen : 0 CTOMMOCTb NOTOKa
o Time offzet: ﬂﬂaTe)KeVI

Time

Puc. 12. icxoOHblie daHHbIe u pe3ynbmambl MOOenuposaHus onepayuu ornpedesneHus
HapaweHHoU cmoumocmu riomoka riamexeu e Simulink

Cnegytowen onepaumen, Kotopas NpUMEHSIETCA NP aHanua3e NoToB NnaTex, sBns-
eTca onpeaeneHne HapaweHHOW CyMMbI.
[aHHbIN NoKa3aTesib BblYMCISEeTCH Mo crieaytowen popmyne:

S :ict @i
t=1

O6nactn npuMeHeHns:

1. OnpepgeneHne CTOMMOCTWN HAKOMUTENbHOro (hoHAa.

2. BbluucneHve BenuymHbl CyMMbl Ha BaHKOBCKOM cyeTe C BO3MOXHOCTbLIO MOMnos-
HEHWs.

Mogenb onepauun onpeaeneHnst HapaweHHOM CTOMMOCTU NOTOKa nnartexen B Sim-
ulink npegctaBnena Ha puc. 13. PyHKUMN OCHOBHbIX BIOKOB yKa3aHbl Ha PUCYHKE, N MNOo-
3TOMY MOZAEeSb B KaKUX-NMBOo NoApOBHLIX MOSICHEHUAX HE HYXKAaeTcs.
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a6nwu-|oe 3apaHue CymmupoBaHue
noToka nnarexxen [mat Tools Help HapaLleHHbIX
- 3MEeMEHTOB NOTOoKa |y

T
dakTop N
BpemMeHu
—» E_.—=:>—r T ]
> ® - — ' I
=1
Drirect Look-Up Frodust Dizcrete-Time Suope
Table (n-L Integrator
(14047
+
Fin Crisplay
Mpouecc
MHoxuTenb
onepauun - HapalwieHns
HapalweHuns

Puc. 13. ModenuposaHue onepauyuu onpedeneHusi HapaweHHoU cmoumocmu rnomoka riamesxed 6 Simulink

Ha puc. 14 npuBegeHbl UCXogHble AaHHbIE N pe3ynbTaThl MOAENUPOBaHUS onepauum
onpeneneHnst HapaweHHON CTOMMOCTM NoToKa nnaTtexen B Simulink.

). Scopel EBIX) Y -~ scope EEX

EB LLL AEEB B SH LLL HABEE B

UcxoaHbIi ] ol HapalueHHas

CTOMMOCTb NMOTOKa

B noTok nnarexen y
= nnarexewu

Time

Puc. 14. UcxoOHble daHHbIe u pe3ynbmambl ModenuposaHus ornepayuu ornpederneHusi
HapauweHHol cmoumMocmu rnomoka niamexeud e Simulink

B 3akntoyeHne cnegyet oTMeTUTb, YTO B paboTe Gbifiv pacCMOTPEHbI TOMBbKO Camble
NpOCTble U pacnpoCTpaHeHHble AeTePMUHMPOBaHHbIE hHAHCOBLIE onepauuun. B ctopoHe
ocTanucb onepawmm, pedynbTaT KOTOPbIX ABSETCA CryYarHbIM.

Kak 6b1no nokasaHo, Simulink obnagaet 60nbLLIMMU BO3MOXHOCTAMM NO BU3yaribHO-
MY MOOENMPOBaHNIO PasNNYHbIX PUHAHCOBbLIX ONepaLuii.
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Visual modeling of financial transactions in the environment of Simulink/Matlab

Abstract. In work application of a packet of visual modeling of Simulink for the description of the main transac-
tions of financial mathematics is considered. Benefits and possibilities of this tool are listed. The main stages of
modeling are stated. Models of calculation of the increased amount when using the scheme of charge of simple
and compound interests are constructed, and also models of transactions with flows of payments.
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