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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCIUIUIMHEI IBIIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUI 110 OCHO-BaM KOMITBIOTEPHOTO MOJICITHPOBAHHUS
9NEKTPOTEXHUUECKUX YCTPOHCTB U CUCTEM aBTOMATHYECKOI'0 YIIpaBieHHs HanpasieHus noarorosku 13.03.02
«ONEeKTPOIHEPreTHKA U IIEKTPOTEXHUKAY.

1.2

B paMKax JUCHUIIIMHBI OCBAMBACTCA YMCHHUE COCTABJICHUS KOMIIBIOTCPHBIX MOZ[CHeﬁ CTPYKTYPHBIX CXEM IPOCKTUPYEMBIX
CHUCTCM aBTOMATHU4YCCKOI'O YIIPpaBJICHUA, 06CCHC‘II/IB3}OHII/IX 3aJaHHBIC Tpe60BaHI/I$[ K DJICKTPOOHECPIC€TUICCKUM CUCTCMaM U
KOMIUICKCaM, aHaJIN3 IMOJYYCHHBIX PE3YJIbTATOB MOJACINPOBAHNA, 000CHOBaHUS TMPUHATBIX PCIICH

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazmpen) OOIT: b1.0
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TpeGoBaHus K NpeABaApPUTEIHLHOI MOATOTOBKE 00y4alolIerocs:

2.1.1

2.1.2

2.13

Jlornueckue KOHTPOJLUIEPHI B CUCTEMAX YIIPABICHUS U 3aILUThI

2.14

OCHOBEI SHGKTpOMaFHHTHOﬁ COBMCCTUMOCTH

2.1.5

TexHHKa U TEXHOJIOTHH SHEProcOepexeHHs

2.1.6

QHCKTPOMaFHI/ITHaH COBMCCTHUMOCTD B DJICKTPOOHCPICTUKE

2.1.7

HHdopmannoHHO-n3MepHUTENbHAS TEXHAKA

2.1.8

OHTI/IMI/ISaHI/Iﬂ CUCTEM 3J'IeKTpOCHa6)KCHI/IH

2.19

Mertpornorus, CTaHAAPTU3ALUSA U CepTUDHUKALIUSL

2.1.10

HaueprarensHas reoMeTpus 1 HHXEHEepHas rpaduka

2.2

JMCHUTINHBI U IPAKTUKH, I KOTOPBIX OCBOECHHE JAHHOMN IMCUHUILTUHBI (MOYJIf1) HEOOXOAUMO KAK
npealiecTByOLIee:

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHTUIIJIMHBI

(MOZY.JIS)

OIIK-1: Cnioco6eH NOHUMATH NPUHIHUIIBI PA00THI COBPEeMEHHbIX HHGOPMALMOHHBIX TEXHOJOIHI M MCII0Ib30BATh X I
peumieHust 3a1a4 nNpogecCHOHAJIBHOM JeATeJbHOCTH

OIIK-1.2: Micrionp3yeT MpUHIUIBI paboThl COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHH IS pelIeHus 3a/1a4 B
npoecCHOHANIBHOHN e TEIbHOCTH

OIIK-2: CniocoGen pa3padaTbiBaTh AJITOPUTMbI 1 KOMIIbIOTEPHBbIE IPOrPaMMbl, IPUTOAHBIE JJIsl IPAKTHYECKOI0
NpUMEHeHHs

OIIK-2.1: AIropuTMH3UpPYET PELICHHE 3a/1a4 1 PEATU3YET aJTOPUTMBI C HCIIOIb30BaHUEM IIPOIPAMMHEBIX CPEICTB

ITIK-1: Cnoco0eH npoBOANTL HAYYHO-HCCJIEI0BATe/IbLCKUE H ONIBITHO-KOHCTPYKTOPCKHE Pa3pad0oTKH N0 OTAE/IbHBIM
pa3ienaM TeMbl

IIK-1.2: Brnaneer MeTomamMu ¥ TEXHUYECKUMU cpeacTtBaMu HUCCIEA0BAHUM M TUArHOCTUKHU OJICKTPOSHEPIE€TUYCCKOTIO U
QJICKTPOTCXHUYCCKOTO O60py}10BaHI/I$I

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH
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3HaTh:

3.1.1

Iporpammusie mpoaykTel MathCad , MATLAB, Simulink, SimPowerSystems. OcHOBHBIE TipaBHIIa pabOTHI ¢ MOJIEISIMU
CTPYKTYPHBIX CXEM JJICKTPOIHEPTETUUCCKUX U JICKTPOTEXHUUCCKUX KOMIUICKCOB.

3.2

Ymerhb:

3.2.1

AHanuTHYeCcKH pemats AudQepeHIranbHpe ypaBHEHUS IEPBOTO U BTOPOro nmopsiika. CTpOUTh MaTeMaTHUECKUE MOJICITH
NEKTPOTEXHUIECKUX YCTPOHCTB. COCTaBNIATh MOJIETH CTPYKTYPHBIX CX€M aBTOMATHKH B MaKeTaX MPUKIAJHBIX
IporpaMM. AHAIN3UPOBATH PE3YIILTATHI MOJICIMPOBAHHMS, OAOUPATh TapaMeTphbl CUCTEM, 00OECIICUHBAIOIINE 3a/IaHHbIE
TEXHIYECKHE CBONHCTBA 0OBEKTOB aBTOMATH3AIIHH.




3.3 | Baragern:

3.3.1 [ YucneHHBIM pemreHneM nuddepeHnnansHbIX ypaBHSHHH. HaBBIKAMHU Pa0OTHI ¢ HOPMATUBHBIMHU JOKYMEHTaMHU B 00JIaCTH
METPOJIOTHH M TEXHUYIECKOTO PETyIHPOBaHHUS.

4. CTPYKTYPA JUCHOUILIAHBI (MOLY.JIsT)

Bun HaumeHoBaHue pa3/1esioB U TeM /BU] 3aHATHUS/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT

Paznen | Pa3gen 1. MoaeaupoBaHue 31eKTPOIHEPTETHYECKUX H
3JIEKTPOTEXHHYECKHX KOMILIEKCOB

JIab OCHOBHBIE HaBBIKH Pa0OTHI ¢ MPHUKIaTHBIM akeToM Simulink. OcHOB- 5 6 JI1.1 0
Hble Oioku 6ubmnoreku SimInTech. MonenupoBanue npocTeHmmx JI1.2J12.1J13.
IEKTPOIHEPreTHIECKUX CXeM. MOJIeIMpOBaHNE CTPYKTYPHBIX CXEM, 1
3aMKHYTBIX CX€M JJIeKTpocHaOkeHns1. Co31aHne ITOICHCTEM. €]

HccnenoBanue TUIIOBBIX HEIMHEWHOCTEHN IMHUN C paclpeeaéHHbBIMU
napamerpamu. MccnenoBanue Mozeneil HeTMHEHHBIX CUCTEM
anekTpocHabxenus /J1ad/

Cp MopenupoBaHue IEKTPOIHEPTETUUECKUX CXEM B MPHIIOKEHUU 5 48 JI1.1 0
SimInTech. /Cp/ JI1.2712.1
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Jlab MogenupoBaHUe IPOCTEHIINX ITCKTPUICCKUX cxeM /J1ab/ 5 4 JI1.1J13.1 0
91

Cp MopenupoBaHue 3JIEKTPUIECKUX cxeM B puioxenun SimInTech /Cp/ 5 48 JIT.1J12.1 0
91

HUKP /NKP/ 5 2 JI1.1J12.1 0

5. COJEPKAHUE JUCLUIIIMHBI (MOIY.JIST)

Tema 1. MonenupoBaHue 3IEKTPOIHEPTETHIECKUX cXeM B mprutoxkennn SimInTech

OcuosHble cBefieHns o nporpamme SimInTech. OcroBaele pa3nensr 6ubauoreku SimInTech. Pa6oTa ¢ 6mokamu 6ubaHOTEKN
SimInTech (penaxTupoBanue, 3anaHue 1 U3MEHEHHUE TTAPAMETPOB U T.J.):

- Omokn nmHHEHHBIX smemMeHToB Continuous (nHTErparop Integrator, mpomsBox-Has 1Mo BpeMeHH Derivative, TuHeHas
nepenarounas ¢pyaknus Transfer Fen);

- GJIOKM MCTOYHUKOB M BO3JeHcTBUI Sources (cTymeHuyaroe BozzelicTBre Constant, HacTpauBaeMoe CTyNEeHYATOe
BO3/IeHCTBHE Step, cuHycouaanbHOe Bo3aeicTBre Sine Wave);

- OJIOKM perucTpupyromux ycrpoiict Sinks (mmdposoii aucruteii Display, oc-mmmmorpad Scope, rpadomoctpontens XY
Graph);

- OJI0OKM MaTeMaTH4YecKuX omnepanui (cymmarop Sum, ycunurens Gain, Oyiok MaTemarndeckux ¢ynkuuit Math Function,
670K TpUrOHOMETpHYecKUX QyHK-1Mi Trigonometric Function);

- 6moku mpeobpa3oBanus curaanos Signal&Systems mmm Signal Routing (MynsTrIUIeKCOp MUX, IeMyTbTHIIIEKCOP
Demux);

- 6noku HenuHeiHbIX 3eMeHToB Nonlinear (30Ha HewyBcTBHTENbHOCTH Dead Zone, HackinieHne Saturation, 3JI€MEHTHI C
XapaKTepUCTHKaMH peleifHoro Tuma Relay);

Hacrpoiixa mapamerpoB mofenupoBanus Simulation/Parameters (cioco6 moxe-nuposanus Fixed-step/Variable-step u Meton
pacuéra, BpeMs MojenupoBanus Simulation time, nrar moaenupoBanus Fixed-step size, Max step size, Min step size).

Co3nanne 1 pelakTHpOBaHNE MOJIeTH. McceroBaHre CTaTHIECKUX U THHAMIYe-CKIUX CBOWCTB THITOBBIX JIMHEWHBIX M HEJTMHEHHBIX
3BEHBEB aBTOMATHKH C HCIOIb30Ba-HUEM Mojenel mporpamMmsl Simulink.MccnenoBanue CTaTHIECKUX U JHUHAMHIECKHAX CBOWCTB
JUHEHHBIX U HETMHEHHBIX CUCTEM aBTOMAaTHUECKOTO YIIPABJICHUS C UCIIONb30BaHUEM Moesel nporpaMmel Simulink.
Hcnonp3oBanue Simulink LTI-Viewer 11 aHanu3a TUHEHHBIX CTAIIMOHAPHBIX CHCTEM.

IToncucreMel. MackupoBaHHE TIOACUCTEM.

Tema 2. MonenupoBaHHe dISKTPUIESCKUX cXeM B npuioxennd SimInTech

bubmmoreka SimPowerSystem (SPS). Cesa3p 6ubmmnorexu SPS ¢ ocHOBHOIT 6ubmmoTekoit SimInTech.

Pasznensr 6ubmnorexu SPS:

- UCTOYHHKHU ekTpuueckoi sHeprun Electrical Sources (nneanbHbIi HCTOYHUK MOCTOSHHOTO HanpsbkeHust DC Voltage
Source; nneanbHBIN HCTOYHUK Nepe-MeHHoro HanpspkeHns AC Voltage Source; mieanbHBIH HCTOYHUK ITepeMeHHOTo Toka AC
Current Source; Tpex¢a3Hblii HcTOYHUK HanpspkeHus 3-Phase Source);

- coeaunurtenu Connectors (HEHTpanu; KOHHEKTOPHI; MIUHBI);

- HW3MepHTENBHBIE M KOHTPOJBHEIE ycTpolicTBa Measurements (n3mepurens To-kaCurrent Measurement; #3MepuTeIb
HanpspkeHust Voltage Measurement; MmynsTuMeTp Multimeter; Tpéxdasnsrit m3mepurens Three - Phase V - I Measurement);

- aNeKTpoTexHHueckue aneMenTsl Elements (ogHodasHbie n Tpéx¢asHple mocie-noBatesbtble U napamiensasie RLC-enu
RLC Branch; ogHodasusie u Tpéx-has3Hbie nocienosaTenbHbie U napaienbubie RLC-narpy3ku RLC Load; on-nHoda3susiii Breaker
u Tpéxdazusrit 3-Phase Breaker BeIxirtogaTeny nepeMeH-HOTO TOKa; JHHEIHBIe ogHO(a3Hbi Linear Transformer u Tpéxdasubrit
Three-phase Linear Transformer TparchopmaTopsr);

- yeTpoiicTBa cuitoBoit anekTponuku Power Electronics (cunosoii auon Diode; tupuctop Thyristor; ounossipasiii IGBT
tpansucrop IGBT; yrusepcansnsii MocT Universal Bridge);




- anekTprueckrue MamuHel Machines (mammHa moctossHHOro Toka DC Machine; acuaxponHas mamuHa Asynchronous
Machine; ynporeHHas Mojeiab CHH-XpoHHoM MamuHbl Simplified Synchronous Machine).

[TepBuunblie HaBbIKK co3nanust SPS-Moneneit snexTpuyeckux cxem. Hactpoiika mapamerpoB monenupoBanus. VccnenoBanue
HPOCTEHIINX AIEKTPUIECKUX CXEM: OA-HO(a3HbIX BeIpaMureneil ¢ RLC-conpoTHBIEHNEM, CXeM ¢ JINHEHHBIM TPaHC(HOPMa-TOPOM,
CXEMBbI IOJKITIOUEHHS IBUTATENs TOCTOSIHHOTO TOKA.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

3a4éT 110 JUCILHIIINHE

6.2. Tembl NUCbMEHHBIX PadoT

6.3. KonTpoabHbIe BONIPOCHI U 3aJaHUS

Oran [- DopMupoBaHUE 3HAHHIA.

[TprMepHBIe BOITPOCHI IS 3aIUTHI JIAOOPAaTOPHBIX PaboT:

INepeuncianTe OCHOBHBIE NPaBHiIa pabOThl C MOJEISIMU CTPYKTYPHBIX CXEM CH-CTEM 3JIEKTPOCHAOKEHHUS.
[lepeuncaure ocHOBHBIE pa3aensl Oubmuorexu Simulink.

Kakum o0Opa3om ocymiecTBisieTcsl HacTpOiKa InapaMeTpoB MozennpoBanus Simulation/Parameters?
Kaxne 6moxn npeoOpa3oBanms curaanoB Signal&Systems ncrons3yroress B Simulink?

Kakne ocHOBHBIE pa3felnsl UCTIONB3YIOTCA B OuOmmoTeke SimPowerSystem?

Nk =

Oran Il — ®opMupoBaHHe crrocOOHOCTEH.
[IpumepHbIe 3a1aHus IPH 3aIIUTE J1aOOPATOPHEIX PadboT:

Coznarb B nporpamme SimInTech Mozenb CTpyKTYpHOH CXEMBI CHCTEMBI JJICKTPOCHAOKEHHS, IPUBEAEHHON Ha PUCYHKE
Cosnatp B mporpamme SimInTech Monens CTpYKTypHOH CXEMBI CHCTEMBI 3JIEK-TPOCHAOKEHUS, TIPHBEAEHHON Ha PUCYHKE
CHSATH IepexoaHbIe XapaKTePUCTUKH MOAENeH, IPUBEAEHHBIX HAa PHCYHKAX.

CHATb MepexoHble XapaKTEPUCTUKH MOAENHU, MPUBEIEHHON HA PUCYHKE IPU Pa3IMUHBIX MapaMeTpax OI0KoB (¢
UCTIONB30BaHNeM 0J10ka Mux). ONIeHUTh BIUSHHE KO3(D(HUINEHTa Pa30MKHYTOH CHCTEMBI Ha YCTOHYHMBOCTH CHCTEMBI.

B~

5. To >xe mnst Mozmenw, MpHUBEIEHHON Ha PHCYHKE.

6. CoxpaHuTh MOJIENb B (aii.

7. CoxpaHuTh rpaduKu MepexoHbIX mporieccoB B ¢aiin PDF.

8. Hacrpouts mapamerps! MmonenmupoBarus SimInTech ¢ menbio momydeHns «riagkux» TpadUKOB MEPEXOIHBIX IIPOIECCOB.
9. Hacrpouts mapameTps! 61oka Scope it pa3MelIleHHs BCero rpajuka mepexogHoro mpouecca B OKHE IIPOCMOTA.

10. Hactpouts napamerps! 6510ka Scope Ut pa3MelieHus IByX rpaduKoB MepexoaHbIX MPOLECCOB B OJHOM OKHE

pocMOTpa (B IBYX OKHAX IIPOCMOTPA).

6.4. MeToguueckue MaTepHaJibl, oNpeaeIsiiolue npoueaypbl OLleHMBAHUSA

3adeT 1Mo AWCIMIUIMHE BBICTABIISAETCS 110 UTOTaM PabOTHI 00YJaroNmerocs B TeYEHHE CEMECTpa, ITPH YCIOBHHU BBITTOTHEH
TpeboBaHUH pabouei mporpaMMbl AUCIUIUINHEL [Ipyu CBOEBpeMEHHOM BBITIOJIHEHUH U 3aIUTE, TPEOYEMBIX padOT OLEHKA
«3a4YTEHOY BBICTABIIIETCS O€3 CelnaaTbHOro codbeceJ0BaHuUs.

Metonuka oreHKH JJaGOpaTOpHEIX paboT

ITpu nmpoBeneHNN U 3amuTe TabOPaTOPHBIX pabOT OIIEHUBACTCS TOCTIDKCHHE 00YJarOITUMCS IeIIeH, IIOCTaBIeHHBIX B padoTe B
COOTBETCTBHH ¢ 3aaHueM. OLeHKa «3a4TeH0) CTaBUTCS 00yJaroIeMycsl, €CIIH OH JJOCTHUT BCEX LieNeil, IOCTaBICHHBIX B paboTe,
BBITIOJTHUII BCE 3aJJaHUs 110 TEME 3aHATHSA, OPOPMHUI UX COOTBETCTBYIOMIUM 00Pa30M, CMOT IIPAaBHIBHO OTBETUTH PU
HEOOXOMMOCTH Ha BCE BOTIPOCHI ITPENOAaBaTeIs 110 CYIIECTBY BEITOTHEHHOH PabOTEHL.

OreHKa «HE 3a4TEHO» BRICTABIIACTCS 00yJaomeMycs, €CII OH He BRIOJTHIII FJIM He IPEIOCTABUII BCE 3aIaHMS 110 TeMe 3aHATHS,
HE CMOT IPaBUJIBHO OTBETUTH HA BOIPOCH! NIPENoJaBaTeNs O CYLIECTBY BBIIIOJIHEHHON pabOTHI.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIIMHBI (MOY JIS)

7.1 Pexomenayemasi aureparypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI1.1 [Manadeer Cepreit OCHOBBI aBTOMATHKH M CHCTEMbI aBTOMAaTHIECKOTO YIIPABICHHS: Mocksa: Axagemus, 2010
WBaHoBUY, y4eOHUK 751 CTYACHTOB BY30B, 00YyUYalOIINXCs IO HANPaBICHUIO
ManageeBa Anetiaa | "TIpoeKTHpPOBaHHE U TEXHOJIOTHS IEKTPOH. CPeaCTB"

AHaToNbeBHA

JI1.2 | Pa3moOpeeB Muxamn Teopust aBTOMaTU4eCKOT0 yIpaBaeHUs. AHAIN3 TMHEHHBIX CUCTEM: Hosocubupck: CI'YBT,
Muxaitnosuy, ['pocc yueOHOe Tocobue 2020

Brnagumup
IOnuycosuy,
INanarymkun bopuc
Brnapumuposuy,
PomanoB Mapxk
HuxonaeBuu




7.1.2. Jlono/IHUTe/ILHAS TUTEpATypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

JI2.1 | AnaeB EBrenuit
I'eopruesuy,
AmnTunbesa JIo00Bb
aHaToJbeBHa, ['pocc
Bnagumup
IOnuycosuy, Jlemun
IOpuii BacunbeBuy,
Kysnenos bopuc
3ocumoBuy, Ky3Henos
Anexceit FOpbeBuu,
Jlecubix Anekceit
CraHucIaBOBUY,
Myxun Brnagumup
HBanoBuu,
INanarymkun bopuc
Bnagumuposuy,
PomanoB Mapk
Hukonaesnu

DJIEKTPOTEXHUKA U DIIEKTPOIHEPTeTHKA: OCHOBHBIEC TIOHSTHS,
OIpeieICHUsI, TEXHUYECKHE PEIICHUS U METOIbI pacueTa: y4ueo.
rmocooue

Hosocubupck: CI'YBT,
2017

7.1.3. Meroauueckue pa3padoTku

ABTOpBI, COCTaBUTEIU

3arnaBue W3nmarenscTBO, TOI

JI3.1 |I'pocc B. 1O., Pomanos

M. H., XKapos A. B.

KoMnbproTepHOE MOJETTMPOBaHNE CHCTEM aBTOMATHKH: y4el. mocodue

Hosocubupck: CI'YBT,
2017

7.2 TlepeueHb pecypcoB HH(POPMALUOHHO-TeJIEKOMMYHUKAIMOHHOM ceTn "UHTepHer"

€)! | SimInTech - opdunuanbHeIi calfT

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MOJY JIA)

Haznauenwue Ob6opynoBaHue
Tlomemenne s | Kommekr  yae6HOM wmebemm; TIK — 1 mr., mnomkioueHHBIX K cetd  "MHTepHeT" w
CaMOCTOSITENTFHON paboThI o0ecreynBalOUIMX  JOCTYI B  DJEKTPOHHYIO  HMH(POPMAIMOHHO-00pa30BATENbHYIO  CPEdy
YHuBepcurera
KomrmbloTepHbIi Kiacc - ydaeOHas | AymutopHas nocka; Komrmiekt yaeoHoi meoenu; [TK — 15 mT. (B T.4 mpenoaBaTebCKuii )
aymuTOpHsl IS TIPOBEIEHHS
TEKYLIETO KOHTPOJISI u

l'[pOMe)KyTO‘lHOfI aTTeCTaluu

KoMmnproTepHBIi Ki1acc - ydeOHas
aymuTopus  UI1  TPOBEACHHSA
71a00paTOPHBIX 3aHATUI

AynutopHas nocka; Kommiekr yaeOHoit mebenn; [IK — 15 mT. (B T.9 mpemnofaBaTeIbCKHi)

KommnbrotepHslii ki1acce - ydeOHast
aymuTopus U1 TPOBEACHHSA
TPYNIIOBBIX W HWHIWBHIYAIBHBIX
KOHCYJIbTalUN

AynuropHas nocka; Kommuiekt yue6noit mebemnu; [IK — 15 mr. (B T.u npenoaaBaTenbCKuil)




