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Copepxanve:



1. OB30PHAA YACTbL

B Hactosulee Bpems Gonbwoe pacnpocTpaHeHWe nOAyYUno AWUCTaAHLUMOHHOE
obpa3zosaHue, Npu KoTopoM paboTa Ha peanbHbIX NabopaTopHbLIX CTEHAAX HEBO3MOXHA.
Ana obfecnedyeHns BO3MOXHOCTM W3YYEHWM YCTPOWCTE CWMOBOWA 3MNEKTPOHUKM nNpu
AUCTaHUMOHHON hopme oBydeHun HeoGxopguMo co3aaHne BUPTYanibHbIX NaGopaTopHbIX
YCTGHOBOK B CrneuManu3uposaHHbIX naketax. PacnpocTpaHeHHoOW nporpamMmoil gnn
CTYASHTOB W3ydalowmx npeobpa3oBatencHY0 TEXHUKY ABNAETCA MNaKeT nporpaMmbi
MatLab, Ho cywecTeyeT poccuiickan cpeaa pa3paboTKu MCCNeaoBaHus W aHanusa
CITOXHbIX TEXHUYECKUX CUCTEM W CUCTEM YNpaBneHuWs, KOTCpan NpegHa3sHaveHa ans ux
W3y4eHns U NpoBepku paboTbl.

Uene uccnenosanun: MNoaTBepanTb BO3MOXHOCTE MCMONBL3OBAHWS POCCUICKONO
npogykta SiminTech B cunoBoit aNeKTpoHUKe.

3apaqmn uccneoBaHus:

- Co3paTb Moaenu TUNOBLIX Cxem Npeobpa3osaTeneil ANeKTPUMECKoH 3Hepruu;

- Nopo6pate HeobxoauMble GUGNUOTEKN W BroKN Ans Moaene;

- MopobpaTs KOMNOHEHTE! ANA MOAENEI CUCTEM YNIPaBNEHUR,

- MNpoBectn cepuic KOMNBIOTEPHBIX 3KCMEPUMEHTOB C OAVHAKOBLIMU UCXOOHBIMIA
AaHHbIMK B nakeTtax SiminTech u MatLab;

- BbiNONHWUTL cpaBHUTENbHLIA aHanua pe3ynkTatoB paboTel nporpamm MatLab
(Simulink) u SiminTech.

AkTyanbHoCTk. [lporpamma SiminTech sBnAeTcA pPOCCMACKMM  NPOAYKTOM,
npeaHasHadYeHa GNA MOASNWPOBaHWA W aHanu3a paboTbl paznNUuHLIX WHXEHEPHBIX,
TEXHONOTMYECKUX cucTem U npoueccos. OHa akTyansHa ANA UCNONMb30BaKsuA B obnactu
yNpaeneHus W ONTUMU3aLUWUK TMPOM3BOACTBEHHBLIX MPOLECCOB, NPOEKTUPOBAHUA W
HaCTPOWKM aBTOMaTW3NPOBaHHBLIX CUCTEM ynpaBneHws, a Takke ana obyveHna wu
UccneAoBaHnA B 06nacTh TeXHUYecKux HayK. [laHHan NporpaMma ABNAETCA aKTyansHon U
noniesHon, ofnagaeT WWPOKUM CNEKTPOM (OYHKUMA W MHCTPYMEHTOB, KOTOpLiE MOryT
ynpocutb paboTy cocTaeneHus cnoxHelx cxeM. SiminTech Takxe npegnaraer Goratyio
GubnuoTteky, Takxe CywecTByeT BO3MOXHOCTb MOMyYWTL AOCTYN K  aKTyanbHbIM
nccnenosaHuAM, WwabnoHam, 4TO NO3BONSET YCKOPUTE W yAelweBWTb paspaboTtky
KOMNbIOTEPHBIX Moaenewn, OTKpbiTaa apxutektypa 6ubnuotek, 3a CHET TECTMpPOBaHWUA
Bonblum  KonuMecTBOM nonb3oBaTene W o6paTHOW CBA3M C  KOMMaHWen -
pa3paboTiMKoM nomoraeT oBHapyXuTb U YCTpaHuWTb owubku B 6ubnuoTekax u, B
KOHEe4YHOM uTore, caenaTtb paboty KOMNbIOTEPHBIX Moaenein Gonee TOMHOM.

CocraeneHue mopeneil ogHochasHeX WM TpexdasHbIX BbiNpAMUTENE MOXEeT
6bITe ACBONBHO CNOXHBLIM W TpeByeT MOHUMAHWA NPUHUMNOB paboTbl INEKTPUHECKUX
Luenei, WCNONb30BaHWA CreLuanM3MpoBaHHbIX YHKUMIA W WHCTPYMEHTOB Kak B



nporpamme MatLab, Tak u B nporpamme SiminTech.

Heobxopumo  npaeunbHo  nopoBpaTb nNapameTpsl  AvOAOB,  TUPUCTOPOB,
TpaHCchopMaTopoB, Harpysku v Apyrux 6nokoB AnA obecneueHWs NpaBuUNLHON paBoTsl
BoINPAMKUTENA. BhICTaBUTL NapameTpel AnNR Bcex GNoKos, HanpuMep, B MporpaMme
MatLab TpebyetcAa coapath OTOENbHYIO CUCTEMY YNpaBReHWA ANA  YNpaBnAeMbix
BLINPAMUTENENR, 4TO ABMAAETCA HAMHOTC CNOXHBIM  peleHWeM B  npouecce
mofenupoeaHus. B nporpamme SimiInTech, He noTpe6oBanock cTankmMeaTbCa C OaHHONM
npo6nemoi, W BKMNIOYETL AONONHWTENLHLIE 6I0KM  CUCTEM  ynpasnenua ans
MOAENWPOBaHUs MOAENen, HO MOTYT BO3HWKHYTb TPYAHOCTM NPU  BbICTABNEHWH
napameTpoB, TaKk kak B nporpamme SiminTech o4YeHb MHOro AOMNONHWUTENbHbIX
napameTpoe TpebyeTcn BbICTAaBUTL MPaKTUHECKU ana Bcex 6nokoe, B MatLab scé-taku
TpeGyIoTCA OCHOBHBIE 1 BaXHbLIE NapamMeTphbl, KOTOPLIE MOTYT CUMLHO NOBMUATL Ha cxXemy.



2. PASPABOTKA

OpHodbazHan MoOCTOBaA cxema BLINPAMWUTENS B nabopaTopHol ycTaHoBKe B
nporpamme MatlLab.

Mpn e& cospaHmm MCNONBE30BaHLI UMUTALMOHHBIE BNOKK M3 COCTaBa BUBIMOTEKN
Sim Power Systems, 0Co06EHHOCTbI0 KOTOPGI ABMAETCA TO, YTO B HEli MOXHO COBMECTUTE
METOALI UMUTALMOHHOTO U (DYHKLMOHANBHOTO MOAENUPOBaHUA.

MoaenuposaHue cunoBoii YacTH yNpaenAemMoro BbINPAMUTENS uenecoobpaaHo
peannzoeaTtb C WCNONL3OBAHUEM UMWTALMOHHLIX BMOKOB  YCTPOICTE  CUNOBON
anekTpoHnku Sim Power Systems, a ero cucremy WMNYNLCHO-(ha30Boro ynpasneHun
(CUDY) MOXHO npeacTaBUTE C NOMOLLLIO ChYHKUMOHANBHLIX GROKOB BUBNUOTEKM
Simulink, uMUTUPYIOWWMX TONLKO anroputm pabotel CUDY, a He ee ANEKTPUHECKYHD CXEMY,
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BUPTYANbHAAR MOAENL 8 NPOrPAMME MATLAB

BupTyankHan Mogenk cucTeMbl  yNpaBneHus  oAHO(AE3HIM ynpasnaeMbIM
BLIMPAMUTENEM, BINOSTHEHHLIM NO MOCTOBO!H CXEME Peanv3oBaHa Ha hYHKLMOHANbHBIX
6nokax Bubnuotexkn Simulink. Cuctema ynpasneHus umeet aga Bxofa In1, In2 u yeTbipe
Bbixoaa Outl, Out2, Out3, Outd, c KoTopeIx yNpaenswLne UMnNyneChbl NOA3IOTCA Ha
TUPUCTOPLI.
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BNOK CUCTEMbI YOPABNEHUA

l'eHepatop nunooBpasHoro HanpaxeHus OPMUpYeT ONOpHOE HanpsxeHwe,
KOTOpOe CMHXPOHW3NPOBAHO C HanpaxeHnem cetu. CopmuposaHHoe HanpsxeHwe
NOAAETCA Ha CXeMy CPaBHEHWA, OAHOBPEMEHHO CO BXOGHBIM CUrHArNoOM YnpaBneHus,
3a/aloWuM Yron ynpasneHsus, nocTynalowmm Ha exon Int.

OTOT reHepaTop NOCTPOeH Ha hyHKUMOHaNbHLIX nokax Constant, Hit Crossing,
Integrator. MeHepaTop NOAKNIOYEH K CETH, CUHXPOHU3MpYIOWE# ero, Bxoaom In2. Brok
Constant 3agaer ckopocTb HapacTaHvA nuNbl  TakoW, YTOGk nonynepuvog,
cooTteetcTreosan 180 o.

DyHKUMoHanbHble Gnokn Sum w Relay Heofxopumsl ans nMuTauumn pabortsl
komnapatopa, KOTOpbI CPAaBHUBAET U3MEHAIOWEECH N0 NUHEHOMY 3aKOHY ONOpHOe
HanpsXeHue C NOCTOAHHLIM HaNPAXeHWeM BXOOHOrO ynpasnaowero curHana. CurHan
0T KOMNapaTopa NOCTYNaeT Ha pacnpeaenuTens UMNYNLCOB, NOCTPOEHHLIN U3 GNOKOB
Switch, Switchl. BbixoaHble curHanel C pacnpeaenuTens UCNONL3YIOTCA B KauyecTee
yNpasnAaowWmx vMnNynscoB ANA TUPUCTOPOB yHUBEpcanbHoro mocta 6noka Universal
Bridge. CooTBeTcTBEHHO, OHW NOARKOTCR Ha 3TOT BRoKk ¢ Bixogos Outl, Out2, Out3,
Outd4.

Cxema MOCTOBOrO ynpaBnAeMoro BLINPAMUTENA, CO3AAHHAA B Nporpamme
SimInTech. K aanHoii cxeme aoGaBneHsl GNOKM yIpaBReHWA TMPUCTOPaMW.
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BUPTYANLHAA MOAENL B NPOIPAMME SIMINTECH




3. CPABHEHWE MOLENEN

BpemeHHble AnarpamMmbl 0AHOCE3HOTO MOCTOBOrO BLINPAMUTENSA B NPOrpamMme
MatLab, npu yrne ynpasnenus 0°, 45°, 90° cooTeeTcTBEHHO.
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BPEMEHHAA AWATPAMMA TOKOB W HANPAXEHWUW MPY a = 0°
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BPEMEHHAA NUATPAMMA TOKOB W HAMPAXEHWA MPU a = 45°
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BPEMEHHAA ANATPAMMA TOKOB 1 HANPAXEHWA NPY a = 90°

BpemenHtie avarpamMmbl 8 nporpamme SiminTech, npu yrne ynpasnexus 0°, 45°,
80° cooTBETCTBEHHO.
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BPEMEHHAA ANAFPAMMA TOKOB W HANPEXEHWUA NPU o = 0°
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BPEMEHHAA ANATPAMMA TOKOB WU HANPAXEHWUA MPU « = 45°
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BPEMEHHAR AUATPAMMA TOKOB W HANPAXEHWUA MPY a = 90°
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Mps MogenmpoBaHuM cxem 8 rpadukax MOFYT BO3HUKHYTE He6omblune
OTKNOHEHWA, 3TO MOXeT BbiTb CBR33HO C TeM, YTC MPOrpamMMebl pasfVYalOTCs B
anropuTMax sbIMMCNEHNA W MeToAax MoAenupoBaHuA. Kak nporpamma Matlab, Tak
nporpamma SimInTech uUMeeT cBOM OCOGEHHOCTW W OCHOBaHa Ha PA3NNYHBIX
MaTeMaTU4eCcKUX MOAENAX, UMEIOT Pa3HbIe YUCNEHHbIE METOAL! PELIEHUS YPaBHEHWIA,
pasnuyHble TOYHOCTU B BLIYUCNEHUAX YTO B UTOre, MOXET NPUBECTH K OTKNOHEHUAM B
peaynkTare MogenupoBaHuA. 03ToMy BaXHO yuuTbIBaTL BCe 0COBEHHOCTH NporpaMm
NpY CpaBHeHUX Pe3yNbTaTos U NOMyYeHUs AaHHbIX,
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4. SAKNIOYEHNE

B paHWoit paBore 6Gbina nocTamneHa wuenk: MNOATBEPAUTL BO3MOXHOCTL
WCMONBE30BaHUA POCCUIACKOro npogykta SiminTech B cunosoil anexkTpoHuke. Bbino
NPOBEAEHO U3yYeHWe Takon NporpamMetl, kak SiminTech. [nA nogTBEpXACHUA AaHHOI
uenw, 6bina ucnonb3osada nporpamma Matlab, Gbinu cobpaHbl OCHOBHbIE MOAENW
TUNOBLIX CXem npecbpasosaTerbHON ANEKTPUHECKON IHEPTeTUKH.

MNoaoBpakel OCHOBMBIE KOMMOHEHTLI, @ Takxe Heobxoaumele GUBNMOTEKU W
Gnoku AnA pasHeiX NpeACTaBnNeHHbIX Mopeneii. Bbin nposeaeH CPaBHUTENbHbIA
KOMPBIOTEPHLIA 8Hann3 pesynbTatos paboTsl nporpamm MatLab (Simulink) n SiminTech
C 0AVHaKOBLIMW UCXOAHEIMK A3HHLIMU.

Mpumepbl  pe3ynsTaTos MOAENWPOBAHWA  BHINPAMUTENEN, NPUBEASHHLIX B
pa6ore, nokasbisaioT paboTocnocobHOcTs nporpammel SiminTech ans uccnenoBaHunn
CxeM npeobpasoBaTencHOW 3NEKTPUYECKON 3Hepruu. [aHHLIE MOASNM MOXHO
UCNoNb30BaTb HA MNPaKTUKe, C UX MOMOWbBI0 MOXHO M3y4aTb W aHaNM3UpPoBaThb
pasnuuHbie cUCTeMbl ynpasneHus npeofpa3oBaTenAMu 2NEKTPUYECKOR 3Hepruv U
BAMAHUE 3TMX CUCTEM HE BHELLHIOID, PErynpoBOMHYID M 3HEepreTyeckyio
XapaKTepucTuKM npeobpasopaTeneii.
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