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1. HEJIM OCBOEHUA AUCIOUIIJIMHBI

OCHOBHOIl 1eJbI0 OCBOCHUS JMCUUIUIMHBI SBIAETCS (POpMUpOBaHHE y OOydaroUIuXcs

HEOOXOMMBIX 3HAHUH, YMEHUN U HABBIKOB, MTO3BOJISIONMIUX HUCIIONB30BaTh cucteMy MATLAB u

€ro

pacmpennst Simulink u  SimPowerSystems, kotopas QakThyecku cTajsa MHUPOBBIM

CTaHAapTOM B 001acTH MaTeMaTUIECKOr0 1 HAaYYHO-TEXHHUYCCKOI'O IIpOIrpaMMHOI'O O6CCHCLICHI/I$I,

B TOM YHCJIE ITPU TIPOBEICHUH HAYYHO-UCCIIEOBATEIBCKUX, IPOSKTHO-KOHCTPYKTOPCKUX padoT,

CBSI3aHHBIX C DJIEKTPOTEXHUYECKUMH YCTPOWCTBAMH W BJIEKTPOIHEPTETUUECKUMH CHUCTEMaMHU
(BKJIFOUAs] CHCTEMBI 3JICKTPOCHAOKEHUS).

2

3agaum u3y4yeHus JUCHUILIUHBL:
3HakoMcTBO ¢ nporpaMmoilt MATLAB u e€ ocHOBHBIMU (DYHKIIUSAMU;
3HAKOMCTBO ¢ 6ubanoTekoi 610koB Simulink u SimPowerSystems;

oOydeHne MeTouke nporpaMmmupoBanus Ha si3eike MATLAB, a Takke MeToiMke co3laHus
BU3YQJIbHO OJIOYHBIX MOJENICH  AJIEKTPOIHEPreTUUYCCKUX CUCTEM M YCTPOHCTB B
AIIEKTPOTEXHUKE;

dbopMupoBaHue HABBIKOB MIPOBEICHUS HAyYHO-HCCIICIOBATEIIbCKIX "
MIPOEKTHO-KOHCTPYKTOPCKUX  pabor ¢  wucnonb3oBanuemM MATLAB, Simulink wu
SimPowerSystems

(GbopMHpPOBaHNE HABBIKOB M0 AHAIM3Y U MOJCIMPOBAHHUIO JJIEKTPUYECKHX IIETIeH, a Tarke
pacueTry peXuMOB pabOThl 00BEKTOB MPOGECCHOHATHHON ASSITENFHOCTH.

2. MECTO JMCLIUIIJIMHBI B CTPYKTYPE OBPA30BATE/IbHOM
INTPOT'PAMMDBI

1. Hucnumnmuna «MATLAB, Simulink u SimPowerSystems B 3ieKkTpo3’HEpreTHKE»

OTHOCHUTCSI K 4YacTd, (hOpMHUpPYEMOHl ydaCTHMKaMu oOpa3zoBaTelbHbIX OTHOLIeHWH bioka 1.
Juctunimzel (MO1ysin), UMEET TECHYIO CBA3b C IPYTMMH JUCIUIUIMHAMHU.

2

2.B Ta6J'II/II_[e MPUBCACHLI IIPEAIICCTBYOIINUEC U ITOCIICAYOIINEC JUCHUTIIIMHBI, HAITPABJIICHHBIC

Ha (OPMHUPOBAHNE KOMIIETEHIINN JUCITUTUITMHBI B COOTBETCTBUM ¢ MaTpuliei kommerenmuii OI1.

[penmecTByomme U nocjaeayuue IMCHUNINHbI,
HaNpaBJIeHHbIEC HA (hopMHpPOBaHHE KOMIIETEHLUH

Ne

i [IpenmecTByromue JUCIUIUINHBL [Tocnenyromue AMCHUNIINHBI

1. MHOCTpaHHBI A3BIK OCHOBBI HAyYHBIX UCCIIEIOBAHUI

2. I/IH(I)OpMaTI/IKa HayIIHO-I/ICCJ'Ie)IOBaTeJILCKaSI pa60Ta

3. 3amuTa BeITYCKHOM KBATH(PHUKAITMOHHON pabOTHI,
DJIEKTPUUECKUE MALITHHBI BKJIIOYAsl IOJIFOTOBKY K MPOLEAYPE 3aLIUThI U

IPOLEAYPY 3aLUTHI

4.

ONEeKTpOHUKA




3. I/IAHUPYEMBIE PE3YJIbTATbI ObYYEHHUA

[Inanupyemble  pe3ynbTaThl  OCBOEHUS

oOpasoBarenbHON

IPOrPaMMBI

(OID) -

KOMIIETCHIIMH OOYYaIOIUXCsl OMPEACIAIOTCS TPEOOBAaHUSIMU CTAHIApTa [0 HAMPABICHUIO
MOJTOTOBKHU (CHEMATBLHOCTH) U POPMHUPYIOTCS B COOTBETCTBHHM ¢ MaTpuliei komnetenuuid OI1

Ne Homep/ HaunMeHoBaHUe KOMIIETEHIIUM B pe3yibTarte nzyueHusi AUCHUILTHHbBI
/m HHJEKC (14 ee YacTH) o0y4aroLuecs 10JKHbI:
KOMIIeTeHIINH
[IK-1.1. OcymiecTtBisieT pabOTHI 11O
00paboTKe U aHATH3Y
HAyYHO-TEXHUYECKOU MH(POpMAITUH U
Cnioco0OeH ocylIeCTBIIATh o
i pe3yabTaTOB UCCIIEI0BAHUIM
HAY4HO-HCCIIEIOBATENBCKUE U
1 | mx1 LI ITHO-KOHC IO VKTODCKHE [1K-1.2. BeInonHsET 3KCIEPUMEHTHI U
PYKTOP oopMIISIET pe3yabTaThl HCCIEAOBAHUN
PaboTHI 1O OT/IENBHBIM pa3iesiaM
TeMbL TIK-1.3. IToaroraBiauBaeT 3JIEMEHTHI
' JOKYMEHTAlMHU, TPOEKTOB, IJIAHOB U
IIpOrpamMM IIPOBENECHHUS OTAEIbHBIX
9TarOB UCCJIEIOBATENbCKUX PabOT

4. CTPYKTYPA U COAEPXXAHUE JUCLHUIIJIMHbBI
4.1. OBBEM JIUCHUIJIVHBI U BU/Ibl YYEBHON PABOThI

Ounasn gopma o0yueHus

CemecTpsl
Buj yueOHoii padoThl Bcero yacos Ne 7
Yacos

AyauTopHasi KOHTAaKTHas padora (Bcero) 56 56
B ToM uucne:
Jlexmmu (J1) 28 28
[Mpaktuyeckue 3austust (I13), Cemunapsr (C) B Tom uncre, 28 28
NpaKTUYeCcKas MOJrO0TOBKA - -
BHeaynuTopHasi KOHTaKkTHasi pabora 1,5 1,5
B ToM umciie nHIMBHUYaIbHBIE U TPYIIIOBBIE KOHCYJIBTAUN 1,5 1,5
CamocrositesnbHas padora odyuarwumerocs (CPO) (Bcero) 86 86
B ToM yncre: KOHTaKTHasi BHeayAMTOPHas padoTa
Pabora ¢ 1eKIIMOHHBIM MaTepHaIoM 20 20
PaboTa ¢ KHUKHBIMH HCTOYHUKAMU 26 26
Paborta ¢ 31eKTpOHHBIMU HCTOYHUKAMHU 20 20
[ToaroToBKa K MPaKTUYECKUM 3aHITHSAM 20 20
IMpome:xxkyTounasi | 3auer (3) 3 (c oueHkoit) | 3 (c oLeHKOIN)
aTrecranus [Tpuem 3auera 0,5 0,5
HUTOI'O: Odnias 9aCc0B 144 144
TPYAOEMKOCTh 324, elL. 4 4




4.2. COJEPKAHUE JUCIUTLIMHDI

4.2.1. Pazpesnbl (TeMbl) AUCHUIIIMHDBI, BUbI Y4€0HOU AeATEJbHOCTH U GOpMBI

KOHTPOJIA
Ne Ne HaumenoBanme pa3jaena Bujanl gesiTeIbHOCTH, DopMbI
n/ | ceme (TeMBbI) TUCHUNIHHBI BKJIIOYASI CAMOCTOSITEILHYIO TeKyulei u
n | crpa padoTy o0y4yarImxs MPOMEXKY-
(B yacax) TOYHOM
J |JIP | II3 | CPO | Bcero | arrecTanuu
1. 7 OcHoBBbI padoThI € KoHntposbnsie
MATLAB, Simulink u 8 8 30 46 BOIIPOCHI;
SimPowerSystems. TECThI
2. 7 MopennpoBaHue 3J1eMEHTOB, KoHnTtposbHbIe
YCTPOWCTB M CHCTEM 20 20 56 96 BOTIPOCHI;
3JIEKTPOIHEPTeTHKH. TECTHI
NunuBunyans
7 7 BreaynauropHast KOHTaKTHas 15 |HBIeH
' pabora (Bcero) ’ TpyMIOBHIE
KOHCYJIbTaIIUN
3ayer (0,5
[TpomesxyTouHas arTecTanus 0,5 o, 2
(C O1eHKOI)
HUTOroO: 28 28 86 144
4.2.2. JIeKUMOHHBIHA KyPpC
<
=
)
= Bcero
S 2
= 4acoB
v =
Ne | E £ | HaumeHoBanue
5= Coaep:xaHue JeKIHI
n/m | 2 § TeMBI JeKINHU
Z 2
=
E 0®0
=
=
1 2 3 4 5
Cemecrp: E
1. 3anyck MATLAB u pabota B pexume auanora.
- = [Tpocteie Beruncnenuss B MATLAB. Pabora ¢
?E X KOMIUIEKCHBIMU ynciiaMi. DopMUpOBaHHE BEKTOPOB U
=) . |Ocuoser padotsi ¢ matpuil. Pabota ¢ pegaktopom m-daiinos. YI10BHBII 2
= S |MATLAB PHIL. 1 PEAAKTOD '
< E oneparop if...else...else...end. [{uxnsl Tuma for...end u
‘25 while...end. Oneparopsi break, continue, return, pause.
JIBymepnas u tpexmepHas rpaguka MATLAB.




2. Cucrema monenupoBanus Simulink. Coctas
OCHOBBI pabOTHI € N .
simulink oubmmorex Simulink. Co3xanue u 3amycKk MOJIEIeH. 2
PenaktupoBanue mozeneil.
3. OcHoBbl paboTsl ¢ | Cucrema moaenupoBanus SimPowerSystems. Coctas
SimPowerSystem | 6ubnmorek SimPowerSystems. Co3aHue U 3amycK 4
S. MoJesnen. PeraktupoBanue Moaeneil.
4, MopenupoBanue
Y MCCIIEZIOBAaHUE
= Coznanue MoJenu Ui UCCIIEOBAHUSI IEPEXOAHBIX
" MEePEXOTHOTO
IIPOLIECCOB B aKTUBHOM U PEaKTHBHOM
5  |mpouecca B 4
= conpoTuBiieHUsAX. MoaenupoBanue oqHo(pa3zHOro
) UHIYKTUBHOCTH,
2= BBITIPSIMUTETIS.
g £ |Komnencarope n
”> & | BBIIpSIMUTENE
=]
S. S 5 MopnenupoBanue | Co3aHue MOJENHU I UCCIIEOBaHMs OJHO(]A3HbIX,
T I |M MCCIIEIOBAHHE IBYX(a3HbIX U TpeX(a3HbIX KOPOTKUX 3aMbIKAaHUN B 4
= & |TpaHcdopmaropa | TpexdasHom TpaHcdopmarope.
6. & £ |MopgenupoBanue
o @ MonenupoBaHue NpsSMOTo Imycka u Habpoca Harpy3KH
S = |M MCCIIEIOBAaHHE
= °| urarens JIBUTATENs IOCTOSIHHOTO ToKa. OlLieHKa BIUSHUS 5
g = MOMEHTa WHEPLIMH HA JUHAMUYECKUE PEKUMBI PaOOTHI
S = |[IOCTOSIHHOTO
=93) AIIT.
=" = |TOKa
=
7. ) Cozanue MOJEeNH JUTsl UCCIIEA0BAHUS MPSIMOTO ITyCKa U
g |MoxenupoBanue P Y
HaOpoca Harpy3KH aCHHXPOHHOTO ABurareis. OueHka
= U HCCIIeZIOBaHUE
X BIIUSTHUS HAMPSDKCHUS M HATPY3KH HA MYCK IBUTATENS. | 2
o ACMHXPOHHOTO
BHrATeNs MonenupoBaHue Mmycka aCHHXPOHHOTO JABUTATENsI IPU
) HECUMMETPUYHOM TpeX(a3HOM Hanps>KEHUH.
8. MogenupoBanue | Co3gaHue MOAETH OAHOTpaHC(HOPMaTOPHOM
U UcclieZloBaHue | mojcTaHuuu. MccnenoBanue mycka aCHHXpPOHHOTO
olHOTpaHc(hopMa | IBUTaTelNss COM3MEPUMON MOITHOCTH. VccnenoBanue 4
TOPHOU LIEXOBOW | BIMSHUS KOMIICHCAIIMM PEAKTUBHOM MOIIIHOCTH Ha
MOJICTAaHIIUU TpaHcPOpPMaTOPHYIO MOJACTAHIIUIO.
9. MonenupoBanue | Co3maHue MOJENH IBYXTpaHCcPOpMaTOPHOU
Y HCCIIEIOBaHUE | mojcTaHuu. KomneHcanuss peakTHUBHOW MOIIIHOCTH.
nByxTpanchopma | Mcronp3oBaHue MOJENH I PACUETOB TOKOB U 4
TOPHOW LIEXOBOM | HAIPSKEHUM B CETH ITPU KOPOTKHUX 3aMBIKAHUSAX, ITyCKE
MOJACTaHIINHA ACUHXPOHHOTO JABUTaTENsI, cpabarsiBanu ABP
UTOIoO: 28
4.2.3. /JabopaTOpHbIN NIPAKTUKYM
Y4eOHbIM M1aHOM J1a00paTOPHBII MPAKTUKYM HE MPEAYCMOTPEH.
4.2.4. [IpakTHyecKue 3aHATUA
~ L)
= 3 Bcero
S«
N | 835 = HaumenoBaHue 1acoB
2 2
ool 35 = NPAKTHYECKOr 0 Coaep:xkaHue NPAKTHYECKOI0 3aHATHSA
=85 3aHATHSA
5 =
E = (01010
1 2 3 4 5




Cemectp:

o7

1. OcuoBbi padorsl ¢ MATLAB, Simulink u SimPowerSystems

3anyck MATLAB u
pabota B pexume
nuanora. [Ipocteie
BBIYHCIICHHS B
MATLAB

PaGora ¢
KOMIUIEKCHBIMU
YUCJIAMH.
JIByMepHbIE U
TpEeXMEpHBIC
rpaduku. Pabota ¢
peAaKTOpOM
m-¢aiinos

Y cnoBHBIHM onepaTop
if...else...else...end.
uxner Tuma for...end
u while...end.
[Tepexmrouarens
switch.

Pacuer mapamerpos
CXEMBI 3aMEIICHUS
Tpancopmaropa

3anyck MATLAB u 3HakOMCTBO ¢ €€
unrepdeiicom. Hactpotika uaTepdeiica.
Ocy1ecTBI€HUE IPOCTHIX BBIUUCIICHUN B
KOMaHJIHOM OKHe. CO3/1aHH€ TEpEMEHHBIX U
UX KOHTpPOJb. Vcrionb30BaHNE UCTOPUU
KOMaH. 3HAaKOMCTBO C OCOOEHHOCTSIMHU
BBIUMCJIEHUM B KOMaHJHOM OKHE.

Co3aHne KOMIUIEKCHBIX YUCeNl. 3HAKOMCTBO
¢ GYHKIUSMU KOMIUIEKCHBIX YHUCEIL.
N3yuenne pyHKIuil mocTpoeHus rpaduKoB.
N3yuenue npumepa 1.1 (pacuer Toka
KOPOTKOT'O 3aMbIKaHUs TpaHCHOpMaTOpa).
3HAaKOMCTBO C OMOIMOTEKON (YyHKIUH
MATLAB, ux BBI30BOM M UCIIOJb30BAaHHEM B
KOMaHJHOM OKHe. M3ydeHre OCHOBHBIX
KoMaHJ peaakTopa m-daitnoB. Co3naHue
CKpUNTOB (M-(anos, IPOrpaMM) U UX 3aIycCK.
N3yueHne OCHOBHBIX YCIIOBHBIX

onepatopoB MATLAB 1 ux UcnoJib30BaHUE
B npumepe 1.2 u

npumepe 1.3.

[TproOpeTeHne HaBBIKOB CO3/IaHUS,
pPEelaKTUPOBAHMS U 3aIyCKa CKPHUIITA.
Buzyanu3zamus pe3yabTaToB pacueTa.
N3zyuenue npumepa 1.4 u ckpunra (m-¢aiiia)
example 1 4 1. O6yuatomuecs B
COOTBETCTBUU C MHAMBUYaJIbHBIM 33JJaHUEM
PAaCCUHTHIBAIOT MAPAMETPHI CBOETO
TpaHchopMaTopa, KOTOPhIe UCTIONb3YIOTCS
UMM B ITOCIIEAYIOIIUX CKPUIITAX U MOJEIISX.




Pacuer BHemIHUX
XapaKTePUCTHK
TpexQazHoro
TpaHcpopmaropa
Pemenue cucrempl
muddepeHIaTbHBIX
YpaBHEHUH
TpaHcdopmaTopa u
JIBUTATEIIS
MOCTOSIHHOTO TOKa

Coznanue ckpuITa JJis pacyeTa BHEIIHUX
XapaKkTepUCTUK TpaHchopmaropa M3yuenne
ckpurnta (m-daiina) example 1 4 2. Bron
apaMeTPOB B COOTBETCTBUU C
MHUBUAYAJIbHBIM 33JJaHHEM, 3aITyCK
CKpHIITA. AHAJIN3 MOJyYSHHBIX PE3YJIbTaTOB.
N3yuenune cucreMsl auddepeHnaabHbIX
ypaBuenuii (CIY) tpanchopmaropa u
JIBUTATENS IOCTOSTHHOTO TOKA.
Hcnonb3oBanue GpyHkuuu ode45 s
pemenust C/{Y. Pa36op npumepa 1.5 (pacuer
toka K3) u mpumepa 1.6 (pacuer nycka u
Habpoc Harpysku [I1T). Coznanue moneneit
U BHECEHUE MapaMeTpoB TpaHcPopmaTopa u
JIBUTATENS IOCTOSIHHOTO TOKA B
COOTBETCTBUU C HHIUBUIYATBHBIM 3aJJaHHCM
oOyuaromierocsis. [IpoBenenue ananmza
MOJYYCHHBIX Pe3yJIbTaTOB.

Pemenue cucteMsl

Uzyuenue CAY Al u dynkun oded5 mis

mudpdepernmansupix | pemenus CY. Pa3oop npumepa 1.7 u
ypaBHEHUH aHaJIU3 MOJY4YEHHBIX pe3yIbTaTOB pacueTa
ACUHXPOHHOTO MIEPEXO/IHBIX IIPOLECCOB MPH ITYCKE U
nsuratens. OCHOBBl | HaOpoce Harpy3ku. M3yueHne Bo3aMOKHOCTEMH
paboThI ¢ OTJIQJAUMKA MIPH CO3JJaHUH CKPUIITOB.
OTJIaTYNKOM Pa3paboTka Mosienu ¢ MCIOJIb30BaHUEM
MATLAB [IapaMeTpPOB ACHHXPOHHOIO JIBUraTess B
Cucrema COOTBETCTBUH C UHMBUYaJIbHBIM 3a1aHUEM.
MOJIETUPOBAHUS 3HAKOMCTBO C CHCTEMOM
Simulink. Coctas BU3YaJIbHO-0JIOYHOT'O MOJIETUPOBAHMS
O6ubIMoTEKH Simulink u e€ OubnmnoTeKoi.
Simulink
3HakoMcTBO ¢ uHTepdeiicom Simulink.
Cozntanue u 3amyck MpocTenIed MOAEIH.
Cosanie, N3yuenune npumepa 1.8 u npumepa 1.9

pEIaKTUPOBAHUE U
3amyck Simulink
MOJeINN

Co3nanue Simulink
MOJICNIH ABUTATCHS
MOCTOSIHHOTO TOKa

(pacuet Toka K3 Tpancdopmaropa).
OcymiecTBIisieTcst BBOJ HHINBUIYATbHBIX
napamMeTpoB TpaHc(hopMaTopa U aHaIU3
MIOJTyYCHHBIX PE3yJIbTaTOB.

Coznanne S-monenu HAIIT u uzyuenue
npumepa 1.10 (pacuer mycka u HaGpoca
Harpy3ku JIIT). OcymecTBisieTcs BBOA
WH/IMBUYAJIbHBIX TTAPAMETPOB JABUTATEIS H
aHaJIM3 NOJYYEHHBIX pe3yJIbTaToB.




Cucrema
MOJICTTUPOBAHUS

SimPowerSystems.

Co3znanmue,
peIaKTUpOBaHUE U
3aImyCcK MOJICIH
SimPowerSystems

3HaKOMCTBO C CUCTEMOMU
BU3YaJIbHO-0JI0YHOT'O MOJICTTUPOBAHHS
SimPowerSystems u e€ 6uO6IMOTEKOM.
Cozpnanue mojienu pacuera Toka K3
TpaHchopmaropa.

N3yuenue npumepa 1.11. OcymecrBisercs
BBOJI UH/IMBUYAJIbHBIX TTAPAMETPOB
TparcopMaTopa U aHATH3 TTOTYICHHBIX
pe3yJIbTaTOB.

2. MopaenupoBaHue 3J1eMeHTOB, YCTPOUCTB 1

CHCTEM IJICKTPOIHEPIreTUKHU

MopaenupoBanue
IICPEXOAHBIX
IIPOLIECCOB B
HHAYKTHBHOCTHU U
KOHJIEHCAaTope
cpeacrBamMu
SimPowerSystems

B xo/1e mpakTHYECKOTO 3aHATHUS CO3/IAI0TCS
MOJIENIM, COCTOSIIME U3 OJIOKOB OMOINOTEKH
SimPowerSystems. M3yuatorcst mpumeps! 2.1
n2.2.

JleMoHCTpHUpYyETCsS BO3MOKHOCTh
yrnpasieHus: SPS-mozenpro ¢ moMombro
ckpunTta (m-daiina).

MonenupoBanue
onHo(dazHoro
Tpancopmaropa

[Moapo6Ho u3yuaercs 6ok Linear
Transformer, ero cxema 3aMeleHus u
napametpsl. PaccmatpuBaetcs npumep 2.6, B
KOTOpOM IpoBoAAT onbIThl XX U K3, a Taxke
UCCIIEIYIOTCSI IEPEXOJHBIE MPOLIECCHI PU
KOPOTKOM 3aMBIKaHWH Ha IIWHAX TAKOTO
TpaHchopmaropa.

B Monens 00y4aromumcest OCyIIeCTBISIETCS
BBO/1 UH/IMBUYAJIbHBIX TApaMETPOB
TpaHc(hOpMaTOpOB, MOJCIINPOBAHUE U aHATIN3
MOJIYYEHHBIX pe3yJbTaToB.

MoaenupoBanue
Tpex¢azHoro
TpanchopmaTopa

[Moapo6Ho u3ydaetcs 610k Three-Phase
Transformer (Two Windings) u npumep
2.7. Bo BKJIaJiKax OKHA MapaMeTpoB 3aJal0TCs
rpymnmna COSIUHEHMs, THII CEPICTYHNKA U
OCTaJIbHbIE TapaMeTphl TpaHchopMarTopa.

[TpoBoasar onbiTel XX u K3, a Taxke
HCCIIEIYIOTCS IEPEXOAHBIE MPOLIECCHI ITPU
OJTHO-, IBYX- M TpeX(a3HbIX KOPOTKUX
3aMbIKaHUsAX. M3ydaercs MeToauka co31aHus
ITOJICUCTEM.

B Mozens 00ydaronmmcs OCymecTBIsIeTCs
BBOJI MHAWBHIYaJbHbBIX TAPAMETPOB
TparcopmaTropa, MOICTUPOBAHUE U AHATTU3
MOJYYECHHBIX PE3YyJbTaTOB. Takxke
OCYILIECTBJISIETCS] CPABHEHHUE ITUX

PE3yIbTAaTOB C PE3y/IbTaTaMH, TOTYICHHBIMU
¢ nomousro MATLAB u Simulink.




10.

11.

12.

13.

MoaenupoBanue
ACUHXPOHHOTO
JIBUTATENIS C
KOPOTKO3aMKHYTHIM
poTOpOM

[Toapo6Ho M3yuaercst 610k Asynchronous
Machine Sl Units. PaccmarpuBaercs
npumep example 2 8.

HcenenyroTcs nepexoaHsle MpoLecCsl IIPU
MyCKe U HaOpOoce HAarpy3KH aCHHXPOHHOTO
neurarens. Ha ociuuinorpad BeiBoasITCS
KPHUBBIC IIEPEXOAHOI0 IIpo1ecca u
JUHAMHUYCCKasis MCXaHNU4YCCKasa
XapaKTEPUCTHKA.

B Mozens 00yyaronmmces ocyiecTBIsSeTCs
BBOJ HHAWBUAYAJIBHBIX ITapaMETPOB
ACMHXPOHHOI'O ABUTATCIIAA U aHAJIU3
IMMOJIYYCHHBIX PC3YJIbTATOB.

MoaenupoBanue
oJIHOTpaHCchOpMaTop
HOM ITOJICTaHITHH
10/0,4 xB

PaccmatpuBaercs npumep 2.9, B KOTOpomM
MpUBe/IcHA MOJIEIb OJHOTPaHC(HOPMATOPHOM
MMOACTaHIINH.

B xone 3ansaTuii u3ydarorcs
MHOTOYMCJIEHHBIE IEPEXOIHBIE MPOLIECCHI,
BO3HHMKAIOIIKE B TpaHC(HOpMaTOpHOI
MMOACTaHIINH.

OO0yuarmmuMcs OCYIIECTBIISETCS BBOT
WH/IMBUYaJIbHBIX TAPAMETPOB
TpaHchopmaTopa, MOACITUPOBAHHE
MEPEXOJIHBIX TPOIECCOB U aHAIIN3
MOJIYYCHHBIX PE3YJIbTATOB C TOYKU 3PCHUA
W3MEHEHUs HAPSHKEHUH U TOKOB.

MonaenupoBanue
IByXTpaHchopmaTop
HOM MOJCTaHIINU
10/0,4 xB

N3yuaercs npumep 2.7. Co3znaercst CUIIOBas U
W3MEpPUTEITbHAS YACTH TIOJICTAHIINH.

W3yuaroTcst 0COOCHHOCTH pean3ainuu
"6ecrpoBOTHON" CBA3M MEX]y STUMHU
YacTSMHU MOJIETIH, a TAK)KE HABBIKU CO3JTAaHHS
MOJICHCTEM.

CTyaIeHTOM OCYIIECTBIISIETCS] BBOJ]
WH/IMBUYaJIbHBIX TAPaMETPOB
TpaHchopMaTopa, MOACTUPOBAHNE, AHAIIH3
MOJyYEHHBIX Pe3yJIbTaToB.

HUTOIO:

28
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4.3. CAMOCTOATE/IbHAA PABOTA OBYYAIOLIETOCA

Ne
n/n

HaunmeHnoBanue

JUCHUILIMHBI

Bunn: CPO

Bcero
yacoB

101010

w | pa3nena (TeMbl)

CemectpsbI:

o7

1. OcHoBbl padotel ¢c MATLAB, Simulink u SimPowerSystems

1.1.

CaMocCTOATEIbHOE U3YUYEHHE JOMOJIHUTEIBHBIX MAaTEPUAJIOB 110
ocanoBaM MATLAB, u310keHHBIX B KHUTAX M3 CIIHCKa
JUTEpaTypHl U Ha caiitax matlab.exponenta.ru u
http://life-prog.ru/view_cat.php?cat=5&page=1.

[TpocMoTp BUICO MaTepuaioB, pa3MeleHHbIX B YOouTube:
https://www.youtube.com/playlist?list=PLmu_y3-DV2_nKd7e
pECPEbTVamsmEmMMI.

Coznanue ckpuntoB (M-¢aitioB) 1 OCYIIECTBICHUE PACUETOB B
COOTBETCTBUU C NHIUBUAYAIbHBIMU UCXOAHBIMU JTaHHBIMU
(ITpu 5TOM MOKHO BOCIIOJIB30BaThCs cucteMor Octave —
OecruiatHeiM anaiorom MATLAB).

3aKkperieHue JEKIMOHHOI0 MaTepraa.

Bemonnenue u opopmienue 3ananuii: Ne 1 "IIpocTsie
BbruncieHust B MATLAB. Pacuer napamMeTpoB cxemsl
3amerenus TpexdasHoro Tpanchopmaropa”; Ne 2 "Pacuer
BHEITHUX XapaKTePUCTHUK TpaHChopMaTopa U JByMepHas
rpajpuxa MATLAB"; pacuetHo-rpadudeckoii padotsr; Ne 3
"Pa3zpaboTka mporpamMMbl pacueTa nepexoJHbIX MPOLECCOB B
tpanchopmatope"; Ne 4 "PazpaboTka mporpamMmsbl pacuyera
JUHAMHUYECKHUX PEKUMOB B ACHHXPOHHOM JBUTaTese"
pacdyeTHO-TpapuIecKoil pabOThI.

14

1.2.

CamocTosTenbHOE U3yUEeHHE IOTIOHUTENIbHBIX MaTEpUAIIOB 110
ocHosaM Simulink, W310KeHHBIX B KHATAX U3 CIIMCKa
JAUTEpaTypHI U B internet:
http://matlab.exponenta.ru/simulink/book1/index.php.
[IpocMoTp BUEO MaTepuanoB, pa3MelieHHbIX B YOouTube:
https://www.youtube.com/playlist?list=PLmu_y3-DV2_kO0FqQ
SqQWVKEOcW-eSPUSTQ.

3akperyieHue JeKIIMOHHOTO MaTepuasa.

Beimonnenue n opopmienue 3aganus Ne 5 "M3ydyenune 010K0B
oubmmorexku Simulink u co3ganme Simulink moxenu"
pacyeTHO-rpadu4ecKoil paboThl.

1.3.

CaMocTosITeTbHOE H3YUYCHUE JIOTIOTHUTENFHBIX MAaTEPHUAIIOB 110
ocHOBaM SiIMPOwerSystems, u310)KEeHHBIX B KHUTAX U3 CITHUCKA
JaUTEpaTypsl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperyieHue JeKIHOHHOT0 MaTepuraa.

Beimonnenue u opopmienue 3aganus Ne 6 "M3yyenue
oubmmorexu SimPowerSystems Specialized Technology u
CO3/1aHUe MOJIeNH" pacueTHO-TpapuUECKON pabOTHI.

11




2.1.

CamocTosTeTbHOE H3YUYeHHE 0COOCHHOCTEH OJIOKOB
JIOTIOJTHUTEIBbHBIX MaTEPUAIOB 110 OCHOBaM SimPowerSystems,
U3JI0KEHHBIX B KHUTAX U3 CIIMCKA JUTEpaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperuieHue JeKIMOHHOr0 MaTepuana.

Beimonnenue u opopmienune 3aganus Ne 7 "Co3nanue moenu
cpeacrBamu SimPowerSystems Specialized Technology nmnst
MOJICTTMPOBAHUS TIEPEXOHBIX MPOIIECCOB B MHIAYKTUBHOCTH,
KOHJICHCATOPE ¥ BBIIPMUTENE" pacyeTHO-TpaprUIeCcKOi
paboTHI.

2.2.

CaMocCTOsATeIbHOE U3YUYCHHE IEMOHCTPAIMOHHBIX TIPUMEPOB
pacupenust SimPowerSystems: OcoGeHHoCTel 06J10KOB
JIOTTOJTHUTEIBHBIX MaTEPHAIOB 10 OCHOBaM SimPowerSystems,
M3JI0KCHHBIX B KHUTaX U3 CIMCKA JIMTEPaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JIEKIIMOHHOTO MaTepraa.

Beimonaenue u opopmienue 3aganus Ne 8 "Cosnanue Mojenu
Tpexdasznoro Tpanchopmaropa " pacueTHo-rpaduuecKoi
paboTHI.

10

2.3.

CamocTosTeIbHOE H3YYCHUE IEMOHCTPAIIMOHHBIX PIMEPOB
pactmpenust SimPowerSystems: OcobGeHHocTe# 6J10KOB
JIOTTOJTHUTEIBHBIX MaTEPUAIOB 10 OCHOBaM SimPowerSystems,
U3JI0KEHHBIX B KHUTAX W3 CIIMCKa JUTEpaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JeKIMOHHOr0 MaTepuania.

Breimonnenue u opopmienue 3ananus Ne 9 "Uzyuenue 6i10ka
Asynchronous Machine SI Units, co3ganue Mmoaenu amis
UCCIIeIOBaHMsI IycKa U Habpoca Harpys3ku "
pacuyeTHO-rpadu4ecKkoil paboThl.

10

2. MO)IG.TII/IPOBaHI/Ie 3JIEMEHTOB, yCTpOﬁCTB U CHCTEM IJICKTPOIHECPIreTUKU

2.4.

CaMocTosITeTbHOE H3YYCHUE IEMOHCTPAITMOHHBIX TPHMEPOB
pacupenust SimPowerSystems: OcobGeHHoOcTel 0JI0KOB
JIOTIOJTHUTEIILHBIX MAaTEPHUANIOB 110 OCHOBaM SimPowerSystems,
U3JI0KEHHBIX B KHUTaX U3 CIIMCKa JIUTEpaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JeKIIMOHHOI0 MaTepuania.

Brimonaenune u opopmnenue 3aganus Ne 10. "Co3ganue
MOJIEINIU /ISl UCCIIEIOBAHUS TIEPEXOIHBIX MPOIIECCOB B
OoIHOTpaHC(HOPMATOPHOM MOACTAHIINN "
pacyeTHO-rpadu4ecKoil paboThl.

16

2.5.

CaMocTosITeTbHOE H3YYCHUE IEMOHCTPAIMOHHBIX PHMEPOB
pacmmpenust SimPowerSystems: OcoGeHHoOcTeH 0J10KOB
JIONIOJTHUTEIILHBIX MAaTEPHUANIOB 110 OCHOBaM SimPowerSystems,
U3JI0KEHHBIX B KHUTAX U3 CIIMCKa JIUTEpaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JeKIIMOHHOr0 MaTepuania.

Breimonaenune n opopmnenue 3aganus Ne 11. "Co3ganue
MOJIEINU JIJIs1 UCCIIEIOBAHUS TIEPEXOIHBIX MPOIIECCOB B
JIBYXTpaHc(hopMaTOpHOU MOACTAHIINH "
pacyeTHO-rpauIecKoii paboTs!'.

18

HUTOI'O:

86
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5.[NIEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA AJIA
CAMOCTOATEJIbHOU PABOTbI OBYYAKOILIIMUXCA IO AUCLOHUII/IMHE

5.1. MeTogn4yeckKue yKa3aHUs AJis NOATOTOBKHM 00y4YalOLIUXCA K JIEKIIMOHHbBIM
3aHATUAM

[Tocne mepsoii nekruu o aucrumuimHe «MATLAB, Simulink u SimPowerSystems B
AJIEKTPOIHEPTEeTUKE» HEOOXOMUMO B3SITh KHUTH W3 PEKOMEHIYEMOTO JICKTOPOM CITHCKa
JUTEpPaTyphl, KOTOpble MOTYT OBITh B JajbHEHIIEM HCIIOJNb30BAHBl KaK Ul 3aKpeIUIeHUs
MaTepUaoB JICKIUH, TaK U JJISI CAMOCTOSITEIILHOU PaOOTHI U yriTyOJICHUs 3HAHUH B 9TOM 001aCcTH.
Kpome Toro He00X0MMO OCBEXKHUTH B TAMSATH MAaTE€PHUAIIbI JICKIIMOHHBIX U PAKTHYECKUE 3aHATHI
no aucuuiuinHe "MHpopMaTika', B KOTOPOH H3y4aIiCh OCHOBBI IPOTPAMMHUPOBAHUS U PEIICHUS
MareMaTtndeckux 3anad ¢ nmomombio MATLAB. Takke HE0OX0AMMO MPOCMOTPETh MaTepHall,
cBs3aHHbll ¢ TOD u anekTpudeckuMu MamuHamMu. Bc€ 310 mo3Bosmt 0Oojiee yBEpEeHHO
YyBCTBOBATh c€0s HA JICKIUAX ¥ C MEHBIIMMU YCHIIUSAMU BOCTIPUHUMATH HOBYIO HH(OPMAIIHIO 110
JTAHHOW TuCIHUIUIMHE. ECii BO BpeMsl JIGKIIMHM BO3HHKIIM «TYMaHHBIC MECTa» COMHEHHMN, TO HX
00s3aTenbHO ClieqyeT pasBesTh. s 3TOro mpolecca MOKHO MPHBIEYb CBOEr0 BEPHOTO
COIO3HHKA B JIUIIE JeKkTopa. [Iprdem kak Bo Bpems JIeKIHii, Tak u iociie. B mo0om ciydae ciemyer
3alIOMHUTH JIBE MPOMHUCHBIE UCTUHBI, TIEpBasi — MPEno/iaBaTeNb MoJiydyaeT 3apadoTHYIO TUIaTy 3a
TO, UTO OKa3bIBaeT 00pa3oBaTeNbHbBIC YCIYTH CTYACHTY, T.€. 00y4JaeT ero, a BTopasi — OH 000KaeT
T€X CTYJAEHTOB, KOTOPBIEC JIOOST €ro JAUCHUIUVIMHY. DTy JI0O00OBh CTYACHTY CIEAYeT BBIPAKAaTh
CTaOMIILHBIM TIOCEIICHUEM W aKTHBHOW pabOTOW Ha JIEKIMSX, MPWICKHBIM H3yYCHHEM €ro
TUCIUIUIMHBL ¥ BONpPOCaMH, KOTOpble OyayT JEMOHCTPUpPOBATh Bally HCKPEHHIOI
3aMHTEPECOBAHHOCTD B IMOJIYYCHHH ITHX 3HAHUNA. MOXHO MPEIIOIIOKHUTh, YTO YeM OOJIBIIE BBI
3a/1aJIuTe BOIIPOCOB BO BPEMS CEMECTpa, TEM MEHBIIIE UX BOSHUKHET BO BpeMsI 9K3aMeHa.

HacrositensHO peKOMEHAYI0 Tepel OdYepeqHOW JICKIIUEH BBIYYUTh COJCpIKAHUE
npenpinymei. [lomauTe, eciny Bbl MPOMYCTUIIH JIEKIIMIO HJIA HE TIOHSUIM YTO-TO Ha MPebIAyILeH,
TO HYXHO 0053aTelbHO €€ IMepenucarth W BBIYYNUTh. 32 BO3ZHUKIIMMH BOIMPOCAMH, €CIH HET
BO3MOXXHOCTH CBSI3aThCSl C TpEIojaBareseM, ClelyeT oOpaTUThCs K CBOMM OIHOTPYIITHHKAM,
BO3MO’KHO OHU CMOTYT BaM IOM0Yb. [IoMHUTE, 94TO KaXKaasi OCIeAyIonIas JISKIUs 0a3upyeTcs Ha
MpebIayIIed, 9T0 KaK CTYNEHbKH Ha BEPIIMHY MO3HAHUS 3TON MUCIUIUIMHBI, 3TO KakK OYKBBI
andaBuTa, yem OoJbllie BhI 3HAaeTe OYKB, TeM Jierde MpoYecTh ciIoBo. Hasmeroch, 4ro mocie
3aBepUICHHS Kypca JEKIUN MO AIEKTPUYECKUM MaIlTMHAM Bbl CMOXKETE JIETKO MX «UUTaThy, T.€.
HAXOJUTh HEWCIPABHOCTH, JKCILTyaTHPOBATh, PEMOHTHPOBATh M YIUBIATHCS KPAacoTe STHUX
«BEYHO» BPAIAIOIIUXCS MAallWH, 3JIETaHTHO MNPeoOpaszyIoNINX MEXaHHYECKYI0 DJHEPTHUI0 B
AIIEKTPUYECKYIO U 00paTHO.

5.2. MeTogn4yecKkne peKOMeHAaluM AJis NOATOTOBKHU 00Y4YalomuXca K
NPaKTUYECKUM 3aHATHUAM

Ha mnpaktnueckux 3anstusx no «MATLAB, Simulink u SimPowerSystems B
DIIEKTPOIHEPTETUKE» PACCMATPHUBAIOTCS BOIPOCH, CBS3aHHBIE C pPAaCcYeTOM CTATHYECKUX U
JUHAMUYECKUX PEKUMOB PabOThI 3JIEKTPOIHEPreTUUECKUX YCTPOWCTB M cucreM. Hampuwmep,
omHo(azHple W TpexdaszHble TpaHCPOPMATOPHI, ACHHXPOHHBIA JIBUTATENb, JIBUTATENb
MOCTOSIHHOTO TOKa IMapajuleIbHOTO BO30YKJIEHHs, 0JHO(A3HbBIM M Tpex(a3HbIil BHIIPIMHUTENH,
Tpex(das3Hble OAHO- U JBYX- TpaHC(hOpMaTOpHblEe MHOJCTaHIMH. B cuimy 3TOro HEoO6XoauMo
NOBTOPUTH  Pa3lesibl TEOPETHYECKHMX OCHOB DJCKTPOTEXHHKH, JJIEKTPHUECKUX MAIlUH,
JJIEKTPOIHEPIeTUUECKUE CUCTEMBI U CETH, IOCBSILEHHBIC OINPENEICHUI0 MapaMeTpPoB, YTO
MO3BOJIMT B AaJbHEUIIIEM COKOHOMHUTD BPeMs Ha MPAKTHUECKUX 3aHATHSIX.

IIpu moAroToBKE K MPAKTUUYECKUM 3aHATHSIM CIEIyeT O3HAKOMHUTBCS C METOIUYECKUMU
yKa3aHMSIMH K TPAKTHYECKUM 3aHATHSAM M Y4eOHBIM IOCOOMEeM aBTopa paboueil mporpammbl

[4,7,8].
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5.3. MeToanyeckure yKa3aHMA 10 CAaMOCTOATE/IbHOM padoTe 00y4YaIuxcs

CaMmocrositennbHast ~ paboTa  OOydYarOIIMXCS  BKJIIOYaeT B ce0S  BBINIOJHEHUE
pacueTHo-Tpaduyeckoil paboThl, KOTOpas OXBAaThIBAeT BCE pasneibl yueOHoro mocoOus [4].
JIOTIOTHUTENBHO OOYUYAIOIMIMMCSL TIPEAIaraeTcs CaMOCTOSTEIbHO M3YYHTh MHOTOYMCIICHHBIC
npuMepsbl, noctaBisembie ¢ cucremoir MATLAB, Simulink 1 SimPowerSystems. Tlo kaxmoi
TEME AUCHUIUIMHBI OOYyYaloUIMMCs TpeajaraeTcs MepeueHb 3aJaHuid Ui CaMOCTOSITEIbHON
paboTHI.

K BBIMONIHEHUIO 3aJaHUN ISl CAMOCTOSITEIILHON pPabOTHI MPEIBSABISIOTCS CICIYIOIIHE
TpeOOBaHUS: 3aJaHUSl JIOJDKHBI HCIOJHATBCA CaMOCTOSITENIBHO W TIPEICTaBISTHCS B
YCTQHOBJICHHBII CpPOK, a TaKke COOTBETCTBOBAaTh YCTAaHOBJCHHBIM TpPEOOBaHHUSM II0
0 OpMIICHHUIO.

[Ipu BBITIOIHEHUU CAMOCTOSITETLHOU PAbOTHI 00YJAIOIIUMCS CIICTYET:

® PYKOBOJACTBOBATHCA Ipa)KOM MPOBENICHUSI CAMOCTOSITENILHOM pabOTHI;

e BBHIIONHATH BCE  IUIAHOBBIE  3aJaHMsl, BbIJaBaeMble  MpemnojaBaTelieM Ul
CaMOCTOSITENILHOTO BBIMOJIHEHHUSI, U pa30upaTh Ha CEMUHApaX U KOHCYJIbTALUAX HESICHbIC
BOTIPOCHI.

® UCIOJB30BaTh IMPU MOJATOTOBKE COOTBETCTBYIOUIMX HOPMATHBHBIX JOKYMEHTOB
CeBKaBI[ TTA (mipu yTBep>KI€HIUHN TAKOBbIX );

® TpuM TOArOTOBKE K 3aueTy NapajielibHO MpopadaThiBaTh  COOTBETCTBYIOIINE
TEOPETUYECCKUE W MPAKTHYCCKHUE PA3ACIbl JUCIHUILIUHBL, (UKCUPYS HESCHBIE MOMEHTHI
JUIS UX 00CYX/I€HUS Ha TUIAaHOBOM KOHCYJbTAIUH.

[Ipy BBIMOJIHEHHH CaMOCTOATENBHOM pabOThl MO JUCHUIUIMHE O0YJaroIIUMCS
HE0OXOIUMO HCIOJIb30BaTh OCHOBHYIO M IOMOJHUTENBHYIO IUTEPATYPY MO AUCIUILIUHE.

TeMbl U BOIIPOCHI IJIsI CAMOCTOATEC/ILHOI'O U3YUCHUSA

Kak 3amyctute MATLAB?

Kak nnpopmanus pazmeniaercs B okie Command Window?

Kax undopmanus pazmemnaercst B okue Workspace?

Kaxk co3nate ckpunt?

MOXHO 1T WCIONB30BAaTh KUPWIUTUIYY B Ha3BaHUM (hailia, B KOTOPOM pa3MEUIeH TEKCT

ckpurnra?

B kakom okHe pa3memniaercss mH(pOpMaUs O KOMaHIaxX, KOTOpbIe OBUIM 3aHECEHBI B

Command Window?

7. Kak ouuctuts okHo Workspace?

8. Kax ounctuth okHo Command Window?

9. Kak ounctuth okHo Command History?

1C Kak B MATLAB co3nats nepemeHHy0?

11 Kakoif 3HaK HEOOXOAWMO IOCTaBUTh B KOHIIE CTPOYKH ISl MPEJOTBPALICHHS BHIBOJA
3HAa4YEeHUsI IEPEMEHHO?

12 Kak co3aTh BEKTOp CTPOKY?

1% Kak co3nath BEKTOp CTPOUKY?

14 Kak co3nmatb MaTpuiry?

1% B kakux ciaydasx MCIOJB3YeTCsl TOUKa Mepe]] 3HaKaMu YMHOXKEHUS, IeIEHUs U T.11.7

1€ Kak 8 MATLAB 3amaercst KOMIIIEKCHOE YUCIO?

17 Kax Be3Bath pynkiuo MATLAB?

1€ Kakast GyHKIHMS HCITOB3YeTCs T TOCTPOCHHUS MpocTerero rpaduka’?

1€ Kaxkue ycnoBHbIe onepaTopsl ucnonb3ytotest B MATLAB?

2C Kakoif 3HaK CTaBsIT repe;; KOMMEHTApUsIMU B CTPOKE CKpUITa?

21 Kak co3nate ¢ynkiuio B MATLAB?

2z Kak Bb13BaTh PpyHKIuio B okue Command Window u ckpumnra?

2% Kakyro QyHKIIUIO HEOOXOIMMO UCIIOJIb30BATh ISl PEIICHUSI CUCTEMBI

mudQepeHInanbHbIX YpaBHEHUN?

agrONE

o
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24 Kax otkpbITh OubmmoTeky Simulink?
[
2z ] Scope
Hasznauenwne O1oka ?

« =] oisplay ,

Hasznauenue 0noka

2 =] ospiay

Ha3znauenue 610ka

2¢ >>> Gain
Hasuauenue 0Oyi0ka ?

\V/ Sine Wave

Haznauenwue 610ka ?

3C Kak coszmars okao Simulink moaens?

31 Kak nepenecty 610k 13 OMOIUOTEKH B OKHO MOJIEIIN?

3z Kak coennuuts 6110KH?

3% Kak 3anyctuth Simulink momens?

34 Cosmaere mnpocreitimyro Simulink mopenb, koropas BBIBOAMT Ha OCIHIUIOrpad
cunycouny yacroroit 100 I'y c ammuryznoi 1000 B.

E
* Ji p Dvise =] pisplay

C 1moMOIIbI0 MaTeEMaTHYECKOro OJI0Ka , OJoKa

1 Constant ) )
IBYX OJIOKOB cosnaere Simulink mozens, KOTOpas pelaer MpocTyro

3amauy: 2*5=10.
3€ Cosmaiite Simulink mozenb, B KOTOpoil Ha OIMH ocuWLIOrpad BBIBOIATCS B OJHY
KOOP/AMHATHYIO TNIOCKOCTH JIBE CHHYCOH/IbI C Pa3HBIMHM YaCTOTaMH M aMIUIUTYJaMH.

37 Kak otkpeiTh OnOIHOTEKY SimPowerSystems?

3¢ Kak cozmare SimPowerSystems mozens?

3¢ Yewm otnmuarorcs 6oku Simulink ot 6;mokoB SimPowerSystems?

4C Kakme Onoku pacnonoxkeHsl B pasgene  Electrical Sources  6ubanorexu
SimPowerSystems?

41 Kakwue O10OKH pacmoiokeHbl B pa3aene Measurements 6ubnnorekn SimPowerSystems?

4z Kakue Onoku pacnosoxeHsl B pasaene Elements 6ubnmmnorexkn SimPowerSystems?

4%  Kakwue Onoku pacmosoxeHsl B paszene Elements 6ubnuorexu SimPowerSystems?

44 Kak u3MeHHUTb NapameTpsl 6i1oka?

4t Cosmars SimPowerSystems wmojenb, KOTOpas COCTOMT U3 OJIOKa HCTOYHHUKA
MEpeMEHHOro HampsbkeHus dactorod 50 I'm ¢ ammuutymoit 250 B, Omoxa
nocjenoBarenbHo coequHeHHbIX conporuienuii RLC (R=100 Om; L = 0.001TH;
C=1000 mx®). BreiBecTu Ha ocimmuiorpad HampspDKeHHE Ha CONPOTHUBIECHHH M TOK,
MPOTEKAIOIUI yepe3 Hero.

4€¢ Kakme OCHOBHBIE OJIOKM pacroyiokeHbl B pasmene Elements OubnmoTexw
SimPowerSystems?

47 Kak B Omoke Three-Phase Series RLC Branch (tpexdasnas nocnenoBatenpHass RLC
1IeMb) 33]]aTh TOJIBKO AKTUBHOE CONIPOTHUBIICHHE?

4¢ Kaxue oCHOBHBIE OJIOKM UMEIOTCS B paszene Machines?

4¢  C moMomplo Kakux OJIOKOB MOXKHO TepeiaTh 3Ha4eHHWE TOKA M HANpsHKeHUs B OJIOKH
Simulink?

5C C nomomip kakoro Simulink 610kxa MOXXHO paccuUTaTh BBICIIHE TAPMOHUKHU CUTHANA?

51 Bocnons3yiiTech 0OJ0KaMH HMCTOYHWKA OAHOGA3HOTO HANPSDKCHHS, JIMHEHHOTO
TpaHcdopmaropa, a taxke 6mokamu Simulink, u co3maiite Moaenb, KOTOpasi MO3BOJISAET
paccuuTath TOK KOPOTKOTO 3aMblkaHus. Ilapamerpsl Tpanchopmaropa B3SATh 110
YMOITYaHHUIO.

5z Kaxoit 6510k BBIYUCISIET NICHCTBYIONIEE 3HAYCHUE CHHYCOUIAIBHOTO CUTHAIA?
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C IIOMOIIBIO KaKoIro 0JI0Ka MOYKHO paccunuTaTb MOITHOCTHU B ICIH ICPEMECHHOT'O TOKa?

6. ObPA3OBATEJIbHbBIE TEXHOJIOTUHA

Ne Bcero
cemec 4acoB
Ne
wn Tpa Buasl padoTsl Obpa3oBarenbubie TexHojgorun | O 3
L] ()]
(0] 0]

1. Jlekuust C uCnonb30BaHUEM

Ocnogsl padotel c MATLAB 1 . 2
KOMITHFOTEPHBIX TEXHOJIOTHIA 1
: CHOBBI paboThI ¢ Simulin HTEPaKTHBHAS JICKITHSL.

2 O 0 Simulink " e 2
OcHOBBI paboOTHI € Jlexuust C Bcob30BaHUEM 4
SimPowerSystems. KOMIThIOTEPHBIX TEXHOJIOTHI

4. MopenupoBanue u
UCCIICIOBAHKE TIEPEXOHOTO 1

Jlek1usi C UCTOJIb30BaHUEM
rporecca B MHAYKTUBHOCTH, . 4
KOMIIBIOTEPHBIX TEXHOJIOTHI
KOHJICHCATOpEe U
BBITIPSIMUTEJIC
5. MonenupoBaHue u
Jlek1usi C UCTIOIb30BaHUEM
HCCIIEIOBAHUE N 4
KOMIIBIOTEPHBIX TEXHOJIOTH
Tpanchopmaropa 1
6. MonenupoBaHue u
7 JIeK1ust C UCTOIb30BaHUEM
WCCIIeIOBaHKE IBUTATENS . 2
KOMIBIOTEPHBIX TEXHOJIOTHI
MMOCTOSTHHOTO TOKA
7. MonenupoBaHue u
Jlexiusi C UCTIONB30BAaHHEM
HCCIIEIOBAaHUE AaCUHXPOHHOTO . 2 1
KOMITEFOTEPHBIX TEXHOJIOTHH
JIBUTATETISI.

8. MonenupoBaHue u
WCCIIC/IOBAHKE Jlexmus C UCTIOB30BAaHHEM 4 1
0JIHOTpaHC(HOPMATOPHOM KOMIBIOTEPHBIX TEXHOJIOTHI
IEXOBOM ITOACTaHIINH

9. MonenupoBaHue u
WICCJIC/IOBAHHE Jlexmus C UCTIOB30BAaHHEM 4 1
IBYXTpaHchopMaTOpHOI KOMITBIOTEPHBIX TEXHOJIOTUH
IEXOBOM ITOACTaHITNH

Hroro 7 cemectp: 28 6

7. YYHEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE
OBECIIEYEHHUE AUCHHUII/IUHDBI

7.1. [lepeyeHb OCHOBHOM U AONOJIHUTE/ILHOM Yy4eOHOM JINTepaTyphl
Cnycox 0CHOBHOM JIMTEPATYPHI

1. esxonos, B. [1. MATLAB : monubtit camoyuutens / B. I1. [IpsikoHOB. — 2-¢ W31, —
Caparos : [IpopoOpaszoBanue, 2019. — 768 ¢. — ISBN 978-5-4488-0065-8. — TekcrT :
3JICKTPOHHBIN // DnekTpoHHO-0nbmmoTeunas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87981.html (gara oopamenwus: 23.01.2021). — Pexum nocryna:
JUTSL aBTOPU3UP. TIOJB30BATEINCH.

2. KommbroTepHOe MOAETHUPOBAHHE dIIEKTPOMEXAHHUECKUX CUCTEM TIOCTOSIHHOTO U
nepemeHHOro Toka B cperie MATLAB Simulink : yae6Hoe mocobue / HO. H. JlemenTres, B. b.

16



Tepexun, U. I'. Onnokonsuios, B. M. Pynesckuii. — Tomck : ToMckuil moJuTEXHUUECKUI
yauBepcutet, 2018. — 497 ¢. — ISBN 978-5-4387-0819-3. — TekcT : 31eKTpOHHBIH //
OnekTpoHHO-O0ubnoreunas cucrema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/98983.html (mata o6pamenuns: 23.01.2021). — Pexxum gocryna:
JUISL aBTOPHU3HP. TTOJIb30BaTENCH
. Uepnbix, 1.B. MonenupoBanue 3ekTpoTexHuyeckux ycrpoicts B MATLAB.
SimPowerSystems u Simulink [DaexTponnsIiii pecype]/ U.B. UepHbIX. — DIEKTPOH.
TekcToBble faHHbIe. — CapatoB: [Ipodobpazosanue, 2017. — 288 c. — 978-5-4488-0085-6.
— Pexxum pocryna: http://www.iprbookshop.ru/63804.html
[TnoxotHukoB K.3. MeTobl pa3pabOoTK1 MaTeMaTHYECKUX MOJIEICH M BRIYMCIUTEIHHBINA
sKcriepuMeHT Ha 6a3e makera MATLAB [Dnekrponnslii pecypce] : kypc nekmmii / K.O.
[TnoxoTHUKOB. — DJeKTpoH. TekcToBbie ganHbie. — M. : COJIOH-ITPECC, 2017. — 628 c.
— 978-5-91359-211-8. — Pexxum nocryma: http://www.iprbookshop.ru/64926.html
Cnmcok 10NM0JTHATEIbHOM JIUTEPATYPbI
. Hesixonos, B. II. MATLAB u SIMULINK st paguounxenepos / B. I1. [IpsikoHOB. — 2-¢
u3n. — Caparos : [Ipodo6pazosanue, 2019. — 976 ¢. — ISBN 978-5-4488-0063-4. — Tekct
: QIICKTPOHHBIN // DnekTpoHHOo-0nbmmoTeyHas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87980.html (nara obpamienus: 23.01.2021). — Pexxum gocrtymna:
Ju1s apropusup. [lons3oBarenein
Poraues, I'. H. ITporpammusie cpeactBa MATLAB niist MmoaenupoBaHus, aHaJIM3a U CUHTE3a
cUCTeM ympasiieHus : yaeonoe nmocodbue / I'. H. Poraues. — Camapa : Camapckwii
rocyaapcTBeHHbIN Texunueckuil ynusepeuret, 9bC ACB, 2019. — 183 ¢. — Teker :
AJIEKTPOHHBIHN // DnekTpoHHO-OMbMMoreuHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/111710.html (mata o6pamenus: 23.01.2022). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTB30BaTEICH
3emisikoB, B. B. MonenupoBanue u3mepurenbHbix 3ajau B cpeie MATLAB + Simulink :
yaeOHnoe nocobue / B. B. 3emmnskos, B. JI. 3emisakos, C. A. ToamaueB. — Pocros-Ha-/{ony,
Taranpor : M3natensctBo FOxHOrO denepanbHoro yausepcurera, 2020. — 144 c. — ISBN
978-5-9275-3499-9. — TekcT : 2eKTpOHHBIHN // DNeKTpoHHO-O0nbmorevnas cucrema IPR
BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/107962.html (nata oOpamienus:
23.01.2020). — Pesxxum octyma: Jyisi aBTOPU3MP. MOJIb30BATEICH
. Jlacuma A.M. Ucnons3oBanue Matlab u GNU Octave B BeiuucnurenbHol ¢pusnke. Yacts 1
[DnexTpoHHbI pecypc] : KoHcneKT jekiui / A.M. Jlacuia. — DJIeKTPOH. TEKCTOBBIE
naHHble. — OMck: OMCKHI rocyapCTBEHHbIM TeXHUYECKU yHUBepcHuTeT, 2016. — 44 ¢. —
978-5-8149-2483-4. — Pexwum noctyma: http://www.iprbookshop.ru/78432.html
MeTtoauyeckue MaTepuabl
. Jxenmy6aeB A.-3. P. MATLAB, Simulink u SimPowerSystems B anekTpo3HepreTuke u
AIIEKTPOTEXHUKE: yueOHOe ocoOue i 00yJarouXcsl [0 HAIPaBICHUIO MOTOTOBKH
13.03.02 "DnexkTpo’HEpreTiKa u dIEKTPOTeXHUKA", Tpo b "DiekTpocHabxeHue" /
Jxenny6aeB A.-3. P., — Uepkecck: BUL] CeBKaBI'TTA, 2016. — 160 c.
. JxennybaeB A.-3.P. MATLAB, Simulink u SimPowerSystems B a1eKkTpo3HepreTHKe:
NPaKTUKYM JUIS CTYZACHTOB OYHOM (popMbl 00yueHUs 1o HampasiaeHuto nmoarotosku 13.03.02
"DNIeKTpOIHEPTETUKA U DIIEKTPOTEXHHKA", Tpoduis "DiekTpocHabxeHue" /
Jxenny6aeB A.-3. P., — Uepkecck: BULL CeBKaBI TTA, 2016. — 20 c.
. Jxenmybae A.-3.P. MATLAB, Simulink u SimPowerSystems B 31eKTpo3HEepreTHKE:
METOAMYECKHE YKa3aHHsI K CaMOCTOATENbHOM paboTe 00yyaromuxcst o HapaBiICHUIO
noaroToBku 13.03.02 "DnekTposHepreTUKa U JIEKTPOTEXHHUKA", MPODUITH
"OnekrpocHadxkenue” / [xennybaeB A.-3. P., — Uepkecck: BUL] CeBKaBI TTA, 2016. —36 c.
. Jxennybaes A.-3.P. MATLAB, Simulink u SimPowerSystems B 3j1eKTpo3HepreTHKE:
COOPHHK KOHTPOJILHBIX PadOT JIsi 00YJaroIIMUXCs TI0 HampaBiieHn o moarotoBku 13.03.02
"DIIeKTpOIHEPTETUKA U SIIEKTPOTEXHHKA", Mpoduis "DiekTpocHabxenue" /
Jxenny6aeB A.-3. P., — Uepkecck: BULL CeBKaBI TTA, 2016. — 16 c.
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7.2. IlepeyeHb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH

«HHTepHEeT»

http://window.edu.ru - ExuHOe 0KHO IocTyIa K 00pa30BaTENbLHBIM PECYDCAM:

http://fcior.edu.ru - ®exepanpHblil LEHTP HHGOPMALMOHHO-00PA30BATENBHBIX PECYDPCOB:

http://elibrary.ru - Haydnas snekTpoHHas Oubanorexa.

7.3. UuopManmoHHbIE TEXHOJIOTHH, JJUIEH3UOHHOE IPOrPAMMHOe o0eclevyeHune

JInueH3HOHHOE MPOrpaMMHOe oDecreveHne

PexBU3NTHI JIMLIEH3Hii/ JOTOBOPOB

Awnrtusupyc Dr.Web Desktop Security Suite

Jlunien3uonHsiii goroBop Ne 621
Cpoxk petictusi: ¢ 25.09.2025 mo 24.09.2026

Koncynperant [Inroc

Horosop Ne 7 ot 15.01.2026 .

Lndposoit 0OpazoBaTenbHEII pecypc
IPR SMART

JIunensuonusiii morosop Ne 12873/25IT ot 02.07.2025
I.
Cpoxk netictBusi: ¢ 01.07.2025 r. mo 30.06.2026 .

CyOnmuIeH3NOHHBIA JOTOBOP

JHPA Ne 2066/A or 21.01.2014 1.

I'oc. xoHTpakT
MATLAB Ne 0379100003114000018 ot 16 mast 2014 r.
Konekc JINIeH3MOHHOE COoTIallIEeHIE

Ne 5/4072 ot 29.03.2026 .

Becmiaruoe 11O

LibreOffice, OpenOffice, MoiitOduc, Visual Studio Community, Sumatra PDF, 7-Zip, Adobe Acrobat
Reader, Visual Studio Code, PyCharm Community Edition, ArchiCAD.Y4e6nas Bepcus, Simulink,
Electronics Workbench, Kommac 3d/.Yuebuas Bepcus,

8. MATEPUAJ/IbHO-TEXHHUYECKOE OBECIIEYEHUE JUCLHUII/IMHbBI

8.1. Tpe6oBaHuUsA K ayAUTOPUSM (IOMeLeHUAM, MeCTaM) AJIs1 IPOBeJeHUs

3aHATUH
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http://fcior.edu.ru/
http://elibrary.ru/

WutepakTuBHas cucrema, Hoyroyk — 1 mr.
Crneunanu3upoBaHHasi MeOeb:

Cron yuennyeckuii — 17 mr .

Cryn yuennyeckuii - 34 mr.

Cron npenogasatens — 1 wr.

Kpecno cryn msarkuit npenonaBarens - 11iT.
KunxubIi mxad -1 mr.

Bemanka - 1

JKanro3u BepTHKaIbHBIE-2 HIT.
TpenaxepHbIN 3aII:

ABTOMaTU3MpOBaHHbIE paboune MecTa:
ABTOMaTH3UPOBAHHOE paboyee MeCTO JUIsl CTYIEHTOB - 6 IIIT.
LED ITanens Samsung - 1 mt.

Cepsep - 1 mT.

Hcrounuk Gecriepe6oiHOro muTaHus- 1 mrT.

HaumeHoBaHn IMpucnocodeHHOCTH
HaumeHnoBanue .
. — ue NoOMeIleHui 1J1s
HaunmenoBanue (Monytsi) crenuaJIbLHbBIX HCIO0Jb30BAHUSA
CHeNNAJIbHOCTH, a alczmc ]’3 noMemeHuil 1 | OCHAIIEHHOCTH CHENUAIbHBIX MOMeIeHUIl U oMeleHu i HHBAJINIAMU U
HalnpasJIeHUs P NOMeLeHu i JJISE CAMOCTOSAITEIbHOMH padoThI JIMIIAMH C
COOTBETCTBHHU €
NOATOTOBKH s OrpaHUYEeHHBIMH
Y4eOHbIM
=S caMoCTosITe/1b BO3MOKHOCTSIMU
IJ1AHOM N

= HOM padoThbI 310POBbSI

N OnekrposHepreruka| MATLAB, YuyeOnas Hab6op neMoHCcTpaimoHHOT0 000py10BaHUS U Brigenenssie

o | 1 onekTporexauka | Simulink u ayTUTOPUS ISl | Y4eOHO-HATIISITHBIX TTOCOOMIA, 00ECTICUNBAIOIINX TEMATHICCKHE | CTOSHKH

() .

o3 HAIPaBIEHHOCTD SimPowerSyste | mpoBeneHus WJLTIOCTPAIINHN aBTOTPAHCIOPTHBIX
(mpopuip) « ms B 3aHATUN Jucrnnennslil knacc: CPEICTB JUIs
DnekTpocHaOKeHue | AJEKTPOIHEPreT | JIeKIuoHHOro | MHTepakTuBHas cuctema, HoyrOyk — 1 mmir. WHBAJIUJIOB;
MIPOMBIIIIIICHHBIX HKe THUIIA ABTOMAaTH3WpOBaHHBIC paboyne MecTa: JOCTaTOYHAs IIUPUHA
NPEINPUSITHH, Ayn. Ne 321 6 | ABTomMaTu3npoBaHHBIE paboUune MecTa: JIBEPHBIX ITPOEMOB B
TOpOJIOB U ABTOMaTH3UpOBaHHOE padbouee MecTo -10 miT. CTEHAaX, JJECTHUYHBIX
CENBCKOT0 Jlocka marauTHO-MapkepHas Brauberg120*240 cm, MapIie, miomajoK
XO3SICTBAY amroMuHueBast Mapka,231702.- 1 mr.




[lIxad namonpHbIl ZPAS 19- 1 mT.
Kommyrarop TP-LinkTL- SG3216 — 1 mir.
Kommyrarop Cisco Catalist 2960S 24 Gige - 1 mit.
KonTponnep Buneo curnana - 1 mr.
[Tnorrep - 1 mT.

Criermanu3upoBaHHas MeOeb:

Cron yueHndeckuii —6 wr .

Cryn yuennyeckui - 12 mr.

Crou npenojaBates - 11T,

Cryn npeniogaBartesst MATKuil — 1 1.
JKanto3u BepTUKaIbHbIC - | 1IIT.

VuebOnas
ayIUTOPUS JJiA
MIPOBEACHUS
3aHATHH
CEMUHAPCKOTO
THIIA,
KypCOBOTO
MIPOEKTUPOBaH
Hst
(BBITIOJTHEHUE
KYPCOBBIX
pabor),
TPYIIOBBIX U
WHJIMBUIyaJIbH
BIX
KOHCYJIbTAIUH,
TEKYIIEro
KOHTPOJISI U
MIPOMEXXKYTOUH
OM aTTecTalluu
Ayn. Ne 3210

TexHuveckue cpencTBa 00y4eHus, CIayKalue s

npeocTaBieHus yueOHoN nHbopMauu OONbIION ayIUTOPUH:

Jucmieinplil Kinace:

WuTepaktuBHas cucrema, HoyrOyk — 1 mT.
ABTOMaTH3UpPOBaHHbIE paboune MecTa:
ABTOMaTU3UpOBaHHbIE paboune MecTa:
ABTOMaTH3UpOBaHHOE pabouee MecTo -10 miT.
Jlocka maruuTHO-MapkepHas Brauberg120*240 cm,
anoMuHueBas Mmapka,231702.- 1 mr.
WutepaktuBHas cucrema, Hoyroyk — 1 mr.
Crneunanu3upoBaHHasi MeOeb:

Cron yuennueckuii — 17 mr .

Cryn yuennyeckuii - 34 mr.

Cron npenogasatens — 1 wr.

Kpecno cryn msarkuii npenogasarens - 11mrT.
Kunxublif mxad -1 mr.

Bemanka - 1

JKanro3u BepTHKanbHbIE-2 HIT.

TpenaxxepHbIH 3ai:

ABTOMAaTH3MpPOBaHHbIE paboune MecTa:
ABTOMAaTH3MpPOBAaHHOE pabouee MeCTO /ISl CTYACHTOB - 6 IIIT.
LED ITanens Samsung - 1 mr.

Brigencunasie
CTOSIHKH
aBTOTPAHCTIOPTHBIX
CPEACTB ISt
HHBAJINJIOB;
JIOCTaTOYHas IIMPUHA
JIBEpHBIX MIPOEMOB B
CTEeHaX, ICCTHUYHBIX
MapIIen, MIonag0K
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Cepsep - 1 mT.

Hcrounuk Gecriepe6oiHOrO muTaHus- 1 mrT.
[lIxad namonpHbIl ZPAS 19- 1 mT.
Kommyrarop TP-LinkTL- SG3216 — 1 mir.
Kommyrarop Cisco Catalist 2960S 24 Gige - 1 mit.
KonTpomnnep Buneo curnana - 1 mr.
[Tnorrep - 1 mT.

Crneunanu3upoBaHHasi MeOEIb:

Cron yuenndeckuil —6 wr .

Cryn yuennyeckui - 12 mr.

Crou npenojaBatens - 11T,

Cryn npenogaBartesst MATKuil — 1 1.
JKanto3u BepTUKaIbHbIC - | 1T,
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8.2. Tpe6oBaHMA K 060PyA0BaHMI0 Pa60YUX MECT NIpenojaBaTesisa U
00y4YaKIUXCs

1. PaGoyee MecTo mpenoaBaTelis, OCHAIICHHOE HOYTOYKOM.

2. Pabouee MecTo 00ydaromerocs, OCHaIEeHHOE KOMITBEOTEPOM C JOCTYIIOM K ceTH «HTepHeT»,
JUTSE paOOTHI B 3JIEKTPOHHBIX 00pa30BaTEIIBHBIX CPEax, a TaAKKe JUIs paboThl ¢ 3JEKTPOHHBIMU
y4eOHUKaMHU.

8.3. Tpe6oBaHUA K CIeI{MATU3UPOBAHHOMY 060PYAOBaHHIO

Crienmnan3upoBaHHOTO 000PYAOBaHMS HE TpeOyeTcs.

9. OCOBEHHOCTH PEAJ/IM3ALIMHU JUCLHUIIVIMHBI 414 UHBAJIWI0B U
JINL, C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

Jns obecriedeHus: 0Opa3oBaHHsI WHBAIMIOB W OOYYAIONMXCA C OTPAaHHMYCHHBIMH
BO3MOXHOCTSIMM 3JI0pOBbsl paspalaTbiBaeTcs (B cilydae HEOOXOIUMOCTH) aJalTHPOBAHHAsS
oOpa3oBaresibHasi MporpamMma, WHIAUBUAYAJIbHBIN y4eOHBIN IUIAaH C Y4€TOM OCOOCHHOCTEM HX
NCUXO(U3UUECKOTO0  Pa3BUTHS U COCTOSIHUS  3[0POBbS, B YaCTHOCTH IPHUMEHSETCS
MHAUBUAYAJIbHBII MOJAXO0J K OCBOEHHUIO JMCLUIUIMHBI, MHAUBUAYaAJIbHbIE 3aJaHus: pedeparsl,
NUCbMEHHBbIE pabOThl M, HA00OPOT, TOJHKO YCTHbIE OTBEThl U JUAJIOTH, WHIAUBHIYyaJbHbIE
KOHCYJIbTAIlMHM, HCIIONB30BaHUE JUKTO(GOHA W APYrUX 3amUCHIBAIOIIMX CPEACTB  JIJIS
BOCIIPOM3BEEHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuania.

B umensx obecrnieueHuss oOyyarolmMxcs WHBAIWAOB W JIMIl C OTPaHUYEHHBIMH
BO3MOXHOCTSIMM ~ 3/I0POBbSl  KOMIUIEKTYeTCsl (OHA OCHOBHOM yueOHOM nMTepaTypoH,
aJanTHPOBAHHON K OFPaHUYEHUIO 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOCTYI K KOTOPHIM
opranu3oBad B BUI[ Axanemuun. B Oubnuoreke npoBoAsTCS MHIMBHYaJbHbIE KOHCYJIbTAI[UH
JUISL TaHHOM KaTeropu Mojib30BaTeliel, OKa3bIBaeTCs MOMOILb B PETUCTPAlMU U UCIIOJIb30BaHUHI
CEeTEBBbIX M JIOKAJBbHBIX AJIEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB, MPEAOCTABIIAIOTCS MECTa B
YUTAILHOM 3aJIe.



IIpwioxxeHnue 1. PoHA OLLeHOYHBIX CPEACTB

®OH/ ONEHOYHbLIX CPEJACTB

O AMCHUIIVIMHE «MATLAB, Simulink u SimPowerSystems B 3;1eKTpo3HepreTuke»
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1. MACMIOPT ®OHJIA OLIEHOYHBIX CPEJICTB
MO JUCLUIIJIMHE

«MATLAB, Simulink u SimPowerSystems B 3J1eKTpO3HepreTuKe»

Komnerenmuu, opmMupyemble B poliecce U3y4eHUs TUCIUTLINHBI

HNunexc DopMyJIUPOBKA KOMIIETCHIIUU

K-1 CriocoOeH OCYIIEeCTBIIATh HAyYHO-UCCIIEIOBATELCKHE U OIBITHO-KOHCTPYKTOPCKHUE
PaboTHI IO OTJETBHBIM pa3JieiaM TeMBI

2. Jranbl popMHPOBaHNS KOMIIETEHIIUH B NpoLecce 0CBOCHMS M CUMIIJIMHBI

OcHoBHBIMU ~ dTamamMu  (OPMHUPOBAHUS  yKA3aHHBIX  KOMIETCHIMHA  SBIISIOTCS
MOCJIEIOBATEIbHOE HW3YyYEHUE OOYYaIOUIMMHUCS COICPIKATENBHO CBA3aHHBIX MEXAYy CO00i
pa3zenoB (TeM) yueOHbIX 3aHATHI. V3ydueHne kaxaoro pasena (TeMbl) MPeAnoiaracT OBIaeHUue
HEOOXOIUMBIMU KOMITETEHIIUSAMU. Pe3ynbpTaT arrectanuu oOy4yarouuxcs Ha pasiMUHBIX 3Tarax
dbopMUpOBaHU KOMITETEHIIHH MOKa3bIBAE€T YPOBEHb OCBOCHHSI KOMITETEHITHH.

OTanmHOCTh (OPMHUPOBAHUS KOMIIETEHIIMHA TPSMO CBS3aHAa C MECTOM JUCIMILUIMHBI B
00pa3oBaTeNbHOI MporpamMmme.

dopMupyemblie

Pa3znesbl 1 TeMbl TUCHMILTHHBI
KOMIIeTEeHIHHU (KOJbI)

TeMBbI [1K-1

pa3iena

[N
N
w
I

Ocnogsl pabotsl c MATLAB

OcHoBbI paboTsl ¢ Simulink +

1. OcunoBbl padoTsl ¢ MATLAB,
Simulink m SimPowerSystems

OcHoBbI paboTsl ¢ SimPowerSystems
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2. MonenupoBaHue 3J1eMEeHTOB, YCTPOHCTB U

CHCTEM IJICKTPOIHECPIreTUKHU

MOIICJII/IpOBaHI/Ie 1 UCCICIOBAHUC

IEpEXOAHOr0 IMpouecca B UHAYKTHUBHOCTH,

KOHACHCATOPC U BBIIIPAMUTCIIC

MonenpoBaHue U UCCIIEI0BAHUE
TpaHcopmaropa

MOIICJII/IpOBaHI/Ie 1 UCCICIOBAHUC
JABHUTIaTCIIsI IIOCTOSIHHOI'O TOKa

MOI[GJ'II/IpOBaHI/IC 1 UCCI€JO0BAaHUC
ACUHXPOHHOI'O ABUTATCIIA.

MopenupoBaHue U HCCIICI0OBaHNE
0JIHOTpaHC(HOPMATOPHOH IEXOBOM
MOJICTAHIIUU

MopennpoBaHue U UCCIIEIOBAHNE
IBYXTpaHc(hOpMaTOpHOH 11EXOBOM
MOJICTaHIINU
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3. Iloka3aTeu, KpUTEPHUHU U CPEICTBA OLIECHUBAHUS KOMIIETeHIHI, (popMuUpyeMbIX B poLecce N3y4YeHusi TUCIUIINHBI

IIK-1. CnocobeH ocyiecTB/ISITh HAYYHO-HCCIEI0BATEIbCKHE U ONBITHO-KOHCTPYKTOPCKHE Pad0ThI 10 OTAe/ILHBIM pa3ieiaM TeMbl

Kpurepuu ouennBanusi pe3yJibTaToB 00y4eHUst

CpencrBa onleHUBaHUS
pe3yJILTATOB 00yUYeHusl

Numukaropbl
JAOCTHKEHUS o Mpomesyr
HEYI0BJIETBOPHUTEI Texkywmi OyYHaA
KOMIIeTeHIINH YAOBJIETBOPUTEJIHLHO XOpo1Io OTJINYHO
bHO KOHTpO/Ib | aTTectaum
A
He nemoncrpupyer Yactuyno B ocHoBHOM B nonnoit mepe
[K-1.1. CIIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
OcymecTBisier OCYILIECTBIISITh CIIocOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
PaboThI 0 00PaOOTKE | PAOOTHI IO OOPAOOTKE | OCYIIECTBISITH PA0OTHI | OCYIIECTBIATH pabOTHl | OCYIIECTBIISTH
U aHATU3Y Y aHAIU3Y 1o 00paboTKe 1 aHaTM3y | 1Mo 00paboTKe 1 aHaM3y | PaboThI 1o 0OpaboTKe | COOOIIEHHE; .
HAyYHO-TEXHUYECKON | HAyYHO-TEXHUYECKOW | HAyYHO-TEXHUUYECKON Hay4HO-TEXHUYECKOU Y QHAJIU3Y TeCT
uHpopmaImu u uHpopmaIyu u uHpopmaIyu u uH(pOpMAIH 1 HAay4HO-TEXHUYECKOU
pE3yabTaToB pe3yabTaToB pe3yabTaToB pE3ybTaToB uH(hOpMAaLIUK U
HCCIIEOBaHUM HCCIIEOBaHUI HCCIIEOBaHUI WCCIIEJOBaHUI PE3YJIbTATOB
HACCIIEN0BaHUI
[1K-1.2. Bemonusier | He aeMoHcTpupyer Yactuyno B ocHoBHOM B nosnHo# Mepe
IKCIIEPUMEHTHI U CIIOCOOHOCTU JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
otopmisier BBITIOJHSTH CIIOCOOHOCTH CIOCOOHOCTH CIIOCOOHOCTH
pe3yIbTaThI SKCIIEPUMEHTHI 1 BBITIOJTHATD BBIIOJIHSTH BBITIOJIHSTh COOOIIIEHNE; ,
MCCIIEZIOBaHUM o(hOpMIIATH 9KCHEPUMEHTHI 1 HKCHEPUMEHTHI U 9KCHEPUMEHTHI 1 TEeCT anet
pE3yJIbTaThI o(hopMITSTh pe3yNbTaThl | OPOPMIIATH PE3YIBTaThl | OPOPMIISATH
UCCIIeIOBaHUM HCCIIeZIOBaHUH UCCIIeZIOBaHU pe3yIbTaThl
HCCIIEOBAHUI
ITK-1.3. He nemoHncTpupyer Yactuuno B ocHOBHOM B nonnoit mepe
[loarorasnuBaer CIIOCOOHOCTU JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
AIIEMEHTBI TIO/ITOTABIIBATh CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
JOKYMEHTAIIUH, AIIEMEHTBI MOATOTaBIINBATD MO/ATOTaBIIBATh MOATOTaBIINBATh
MPOEKTOB, IVIAHOB U | JJOKYMEHTAIIUH, SIIEMEHTBI AIIEMEHTBI SIIEMEHTBI O — )
TpOrpamMm MIPOEKTOB, TUIAHOB U | JIOKYMEHTALIIH, JIOKYMEHTALWH, JOKYMEHTAIIWH, Tect 3auéT
NPOBEICHUS porpamMm MPOEKTOB, TUIAHOB U MPOEKTOB, TJIAHOB U MPOEKTOB, TUIAHOB U
OT/IENIbHBIX 3TAIOB MIPOBE/ICHUS MpOrpaMM MPOBEJCHHS | MPOrpaMM MPOBEJCHHUS | IPOrpaMM IPOBEACHUS
UCCIIEZIOBATENIbCKMX | OTAEIbHBIX ATArloB OTJIEJTbHBIX 3TATIOB OT/IEbHBIX 3TAIloB OT/IEJTbHBIX 3TATlOB
pabor HCCIIEIOBATENIbCKUX | MCCIIEOBATEIbCKIX HCCIIe/IOBATENbCKUX HCCIIEIOBATENILCKUX
pabot pabot pabor pabot
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4. KoMIUIEKT KOHTPOJIbHO-0LEHOYHBIX cpeacTB no aucunminge "MATLAB,
Simulink u SimPowerSystems B 3;1ekTpo3HepreTuke'

Bomnpocsl Kk 3a4eTy ¢ OLEHKOM

no qucunnaune«MATLAB, Simulink u SimPowerSystems B a5ieKTpo3HepreTHKe»

Paznen 1. OcnoBsbl padorsl ¢ MATLAB, Simulink u SimPowerSystems

1.

2
3
4.
5

© © N o

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[IpuBenure Ha3Banue ocHoBHbIX okoH MATLAB.

HazoBute Ha3zHauyeHue ocHOBHBIX 0okoH MATLAB.

Kak co3gate ckpunt?

Kak co3nate ¢pyHKIUIO?

Byner mu paboTtarh QyHKIMS, €ClIM HAa3BaHWE (PYHKIIMHA OTIMYACTCS] OT Ha3BaHWs ¢aiia ¢ IToi
byHKIHEH?

Mo>xHO 11 BbI3BaTh QYHKIIMIO U3 KOMaHIHOTO OKHA?

OObsacHUTe, KakKuM 00pa3oM U /i€ MOKHO HaiTu ¢pyHkiuu cucreMsl MATLAB?

Kakx B MATLAB M03kHO c037aTh MAaCCUBBI?

Kak oOpaiatorcst K 2eMeHTaM MaTpulbl?

. KakuM cumBoom 0603HavaeTcs mpoleaypa TpaHCIIOHUPOBAHUsA?

11.

C xaxoii nenpto npu paboTe ¢ MaTpULlaMU U BEKTOPAMH HCIIOJIb3YEeTCs TOUKa IMepesl OnepausiMu
YMHOXXEHHUSI, IeTICHUS?

Kakx 8 MATLAB co3gatorcs KOMIUIEKCHBIE TIEpEMEHHBIE?

Kakas ¢pyHKIMS ncnonb3yeTcs Mpy COo3/1aHUU KOMIUIEKCHOTO yKcia?

UYro o3HavaeT "riaobanpHas nepeMeHHas"?

B 4yem oTnmume craHAapTHOTO MPOTPAMMHPOBAHUS OT BU3YaJIbHO-0JI0YHOTO?

Kak co3znaroT koMMeHTapuu py HaMCAaHUU CKPUITOB?

Kak BbIBecTH unciIeHHOE 3HAaUeHUE NepeMeHHo B paboueit oomactu MATLAB?

Kak B MATLAB BriBecTH rpaduk pyHximm?

Kakas ¢hyHKIMS HCTIONB3yeTCs TS pelIeHns CUCTeMBbI AuddepeHnanbHbIX YpaBHEHUH?
Kak BoccTaHOBHTB pacnoioxKeHHe OKOH, 3aJJaHHOE 110 YMOJTYaHHUTO?

Kak M0>HO 3anmycTUTh CKpUNT?

Paspnen 2. MogenupoBaHue 3JIeMEHTOB, YCTPOHCTB U CHCTEM 3JIEKTPOIHEPreTHKH

22.
23.
24.
25.

Kak co3nate okHO Monmenm Simulink?
Kak n3menuts napamerpsl 6;10xoB Simulink?
OOBsicHUTE, KaK COSTUHSIOTCS OJIOKH?

Kaxk Ha3piBaeTcst 070K, KOTOPBIN CO3AaeT CTYNEHYAThIM CUTHAT?
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26. HazoBute ocHOBHBIE O510KkM OnOmmoTekn SimPowerSystems.

27. Kakue OJIOKM CO3/IaHbI ISl BU3YAIU3alMA CUTHAJIOB?

28. OtkpoiiTe 610K aCHHXPOHHOW MAIIMHBI ¥ IEPEUYUCITUTE €€ TapaMeTpBhI.

29. Kakoii 070K UCTIOIB3YeTCsl UIS CO3/IaHuUs] KOPOTKUX 3aMbIKaHHIA B MOJICITH.

30. Kakue 6110ku npeiHa3HaYEHbI JI11 U3MEPEHUsI TOKOB U HAIPSKEHU?

Kpurepun oueHKH NIPOMEKYTOYHOM aTTecTalnu (3a4eT ¢ OLEeHKOM)

OQueHKUu «OmIUYHO» 3aClIy>KHUBacT o6yqa101u1/n7lc;1 €CJIM OH:

® TI0Ka3aJ IIIyOOKHE U MOJIHBIE 3HAHHs pabouero MaTepuana;

® [IOJHOCTHIO TOHUMAET CYITHOCTh M B3aUMOCBSI3U PACCMATPUBAEMBIX MPOIIECCOB U SBJICHUM MPU
OTBETaX Ha BOMPOCHI,

® AKTHBHO M TBOPYECKH paboTasl HA MPAKTUYECKUX 3aHATHIX;

e  BBINOJHUI Bce (hOpMBI Yy4eOHOI pabOThI ¢ BHICOKMMH Pe3yJIbTaTaMHu.

OueHKu «xopouio» 34CJIIy’KHUBACT o6y11a10u11/n71c;1 €CJIN OH:

e [10Ka3ajl XOpOoILIMe 3HaHUs pabodero MaTrepuana;

® JIOCTaTOYHO XOPOILIO [IOHUMAET CYIIIHOCTh M B3aUMOCBSI3U pacCMaTPUBAEMBbIX IIPOLIECCOB;

® JaeT NpaBWIbHBIE OTBETHl HAa HEKOTOPHIE BOIPOCHI IPHU JOMOJHUTENbHBIX (HABOJSIINX)
BOIIpOCaXx;

® aKTUBHO M TBOpYECKH padoTasl Ha MPAKTUYECKUX 3aHATHUSAX;

e  BBHINOJHUI Bce (hOpMbI y4eOHOI pabOThI ¢ MOJOKUTEIbHBIMU OLIEHKAMH.

Ouenku «yoosnemeopumenpnoy 3aciykUBaeT OOydarolMiics, OOHApYXUBIIMH B IIEJIOM
J0CTaToO4yHOE (yIOBJIETBOPUTENBHOE) 3HAHUE y4yeOHOro MarepHaia, TEeXHHUECKOW JIOKyMEHTAalluu,
HOPMAaTHBHOM MpaBoBOM MH(OPMALIUY, YMEIOUIHH CBOOOHO BBIMOIHATh 3aJlaHUsl, PETyCMOTPEHHBIE
[IpOrpaMMoO#, YCBOUBIIMKM OCHOBHYIO M  3HAKOMBIM C  JOINOJHUTEIBHOW  JIMTEPATYpOH,

PEKOMEHTIOBaHHOM Kadeapoil.
OueHnKu «Hneyo0s1engopumeibHoy BHICTABISIETCS 00ydJarommMcs, 00HAPYKUBIIHM TPOOeITb B

3HaHUSAX OCHOBHOTO Y4eOHOIr0o MaTepHalia, JOMYCKAIIINM MPUHIUITUATEHBIE OIIMOKN B BBITOTHEHUH
MPEAYCMOTPEHHBIX TMPOTrpaMMOi 3amaHuil. Takol OIEHKH 3acily)KHBAIOT OTBETHl O00YyJarouIuxcs,
HOCSIIIIME HECHCTEMATHU3WPOBAHHBIN, OTPHIBOYHBIN, MTOBEPXHOCTHBIN XapakTep, KOrjaa O0yJaroluiics
HE MIOHUMAET CYLIECTBA U3JIaraéMbIX UM BOIPOCOB.
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KommiekT 3aganuii 11 pacueTHo-rpaduieckoil padboTsl

no guctumuimae «MATLAB, Simulink u SimPowerSystems B 211eKTpo3HEpreTHKEY

Tema: MATLAB, Simulink u SimPowerSystems B aiieKTpo3HEpreTHKE.

3aganue: OCyIIECTBUTh PACYCThl CTATUYCCKUX M JUHAMHYECKHUX PEKUMOB padOThI Pa3TUYHBIX
AEKTPOIHEPICTUYCCKUX YCTPOHUCTB M CHCTEM, HUCIOJB3YS HE TOJBKO SI3BIK IPOrPaMMHUPOBAHUS
cucrembl MATLAB, HO u ero pacmmpeHuid BU3yaJbHO-O0JIOYHOrO MojaenupoBaHus Simulink u
SimPowerSystems.

Pacuer pexumoB paboThl TpaHChoOpMaTOpa M ACHHXPOHHOTO JBHUTATENS OCYIIECTBUTH C
MTOMOIIBIO BCEX TPEX MPOTPAMMHBIX MPOJIYKTOB, MEPEUMCICHHBIX BbIIe. [Ipy 3TOM B HHX ClieayeT
HCIIOJIb30BaTh OJIMHAKOBBIC MTAPAMETPhI YCTPOHUCTB, YTO MO3BOJIUT MOJIYYUTh UICHTHYHBIC PE3yIbTaThI
1 OLICHUTh JOCTOMHCTBA M HEJOCTATKH KaXKJO0T0 M3 MPOrpaMMHBIX MpoaykToB cuctembl MATLAB.
[TpoBecTu uccie[0BaHUE BIUSHUS TTAPaMETPOB HA TMHAMUYCCKUE M CTATUICCKHUE XapaKTEPUCTHKH.

Pacder oOcCTaJbHBIX YCTPOMCTB M CHUCTEM OCYIIECTBUTh CPEACTBAMHU  PACIIMPCHUS
SimPowerSystems cucremsr MATLAB.

HcxonHbie naHHBIC IUIsl pacueTHO-rpaduyeckoll paboThl BHIOMPAIOTCS IO MOCICAHUM JBYM
udpam 3a4eTHOM KHIDKKY U3 TaOJIHII, TPUBEICHHBIX HUXKE.

Hcxonnbie qannbie TpexdasHoro Tpancopmaropa it pacdeTHO-rpaduaeckoil paboTsl

=3 o JInHelHbIE HAPSIKEHUS,
E 'g" ITotepu COS@;, < E UlH/UZH’KB
5 g SZH’ u/(’ IX’ RuRL E Qm)
5 8 | xBA % % (RC) 2 = [Ipennocnenusis nudpa
s & P =g mgpa
B s P,, Bm o Harpyska 3
al Bm 0;1[2;3/4:5(6:7(8:9
0 25 180 560 45 | 4,8 1/0,8 Y/Yg-0
1 40 | 250 | 800 | 45| 4 | 1/0,8 | AYg1l
2 63 | 355 | 1090 | 45| 3,3 | 1/0,81 | Y/Yg-0
3 | 100 | 500 | 1500 |4,5|27| 1/0,81 | A/Yg-11
4 | 160 | 700 | 2700 |55| 4 | 1/082 | YIYgO0 |« | S| 3| S| S
o =2 S ~ ~
5 | 250 | 1000 | 3800 | 55|35 1082 |AYg1l|® | 2| S| S| @
6 | 400 | 1400 | 6000 | 8 |35 | 1/0,83 | Y/Yg-0
7 | 630 | 2300 | 8700 | 8 | 2 | 1/0,83 | A/Yg-11
8 |1000| 2750 | 12500 | 6,5 | 1,5 | 1/0,84 | A/Yg-0
9 |1600| 3650 | 18000 | 6,5 | 1,4 | 1/0,84 | A/Yg-11
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I/ICXOI[HBIG HOMMUHAQJIBHBIC JaHHBIC U IMapaMETPbl ACHHXPOHHOI'O ABUTaTEIIsA C KOPOTKO3aMKHYTBIM POTOPOM JIsA PI'P

Tlocnen. )
ungpa P P, U, i, . Lo i’y L., M, Jaor Jus p
mudpa 00/mun KkBm B Iy Om I'n Om I'n I'n Kem
0 1430 4 1,405 0,0059 1,395 00058 | 01722 Oéoéfé;
1 1440 75 07384 | 0,0031 0,7402 | 0003045 | 01241 o(,)oggg;
2 1460 15 02147 |  0.0011 02205 | 000003 | 006419 061522;
3 1480 37 0,08233 | 0,00071 0,025 0,000729 | 002711 | 0.37;0,32
4 1484 75 400 | 50 | 0,03552 | 0,00035 0,02092 | 0,000324 | 00151 | 12513 | 5
5 1484 75 0,03552 | 0,00037 0,02092 0,00031 00151 | 12511
6 1487 110 0,02155 | 0,000226 0,012 0,00023 0,011 2,2,2,1
7 1487 110 0,02155 | 0,00025 0,01231 0,00021 | 0,01038 | 23,24
8 1487 160 0,01379 | 0,000152 | 0,007728 | 0,000152 | 0,00763 | 2.8:25
9 1487 160 0,01379 | 0000152 | 0,007728 | 0,000152 | 000763 | 2.9:2.7
CTaTI/I‘IeCKI/II\/'I MOMCHT Harpy31<1/1 B OTHOCHUTCJIBHBIX CANHHUIIAaX
[Tpeanocnennsist uugpa mudpa 0 1 2 3 4 6 7 8 9
Crarnueckuit MOMEHT Harpysku B o.e., M 0,5 0,6 0,7 0,8 0,9 1 1,1 1,2 1,3 1,4
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Kpurepun onenkn:

- OUCHKA «(3AYUMEHO0» 6blCMABIAEMCA 06)/’{(1}01(46]\/1)/0}1, ecnu

BBINIOJTHEHHBIE 3aJ[aHUs IMPEJCTaBICHBl B YCTAaHOBJICHHBIE CPOKH, B IMOJHOM OOBeMe, He
TpeOYIOT JOMOJIHUTEIBHOTO BPEMEHHU Ha 3aBEPILCHHE;

coOroicHBI TpeOoBaHuUs, IpeabsiBisieMbie K PI'P;

JICMOHCTPUPYIOTCS TEOPETUYECKHE 3HAHMS, MPAKTHUYECKHE HABBIKM M YBEPEHHOE WX
OPUMEHEHHE NpPU pELICHWH THUIOBBIX 33/7a4 C IOMOIIBIO SI3bIKa IPOTPAMMUPOBAHUS
MATLAB, a takxe 6M0a10TeK OJI0KOB, KOTOpPBIE UCIIONB3YIOTCS B pacuiupeHusx Simulink u
SimPowerSystems cucremsr MATLAB,;

OTCYTCTBYIOT IpyOsbIe omnbOku PI'P;

COAEPKATENBHO U apTYMEHTUPOBAHO OTBEYAET HA BOMPOCHI, CBsI3aHHbIe ¢ PI'P.

- OUYECHKA (HE 3aUmeHO0)) 8blcmaejisiemc: O6yl{al01/l4€MyC}l, eciu

paboTa He c]aHa B CPOK HITM UMEET OOJIBIIIOE YHCIIO OIIUOOK B BRIYUCIICHUSX;
pabota ohopmiieHa B BBICIICH CTEIIEHU HEOPEIKHO;
IIPH 3aIIUTE O0YUYAIOITHIICS TEMOHCTPUPYET CYIIECTBEHHOE HETIOHUMAHKE MPOOIIEMBI;

O6yan-OH_II/II710H HC MOXCT IIPOACMOHCTPUPOBATDb IMPAKTUYCCKUC HABBIKU pa6OTLI B CUCTEMC

MATLAB npu pelieHuu TUIOBBIX 3a/1a4;

O6yan-OH_II/II710H HE MOYXET OTBETHUTH Ha OOJBIIMHCTBO BOIIPOCOB IIperioaaBaTeCyisdi 110 TECME

BeIntosiHeHHOM PI'P.

Tecto s Tekyieit arrectamun (ITK-1)

no gucturummae «MATLAB, Simulink u SimPowerSystems B anekTposHepreTuke» Jjisi CTy/IEHTOB
HalpaBJIeHUs MOATOTOBKH (cnenuanbHocTH) 13.03.02 DnekTposHepreTuka 1 3J1eKTPOTEXHUKA

7 cemecTp

1. MATLAB - 53T0 cokpailieH’e OT CIIOB

1.

2.
3.
4

Mathematical Laboratory (MaTematiueckas 1abopaTopusi)
Matrix Laboratory (MaTpruHast 1abopaTopust)
Materialized Labour (oBeriecTBieHHbIH Tpy/)
Mathematical Labour (MaTeMaTI/Iqlecxaﬂ pabota)

2. Tlakers! pacimpennii cuctemsl MATLAB HazpiBaroTcs

1.

2.
3.
4

Toolkits
Tools
Toolboxes
Toolmakers

1 o
Breigenuts u BBI6paTB YCPHBIN IBECT TCKCTA.
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BonbmmacTBO KOMana 1 GyHkiuii cuctembl MATLAB xpanuTcs B BUie TEKCTOBBIX (hailsioB ¢

pacuIupeHueM
1. r
2. .m
3.p
4. g

Kakoe oxHo cuctempl MATLAB npenHazHaueHo A1 BBOAA YUCENl, IEPEMEHHBIX, BBIPAXKEHUN U
KOMaH/I, Ul IPOCMOTPa pe3yJIbTaTOB BBIYMCICHUN U OTOOpaXeHUs TEKCTOB IPOrpaMM

1. Command History

2. Command Window

3. Workspace

4. Current Folder

Knasumm <| > u <> B Command Window (B komangaoMm okae) MATLAB ciyxar

1. a1 mepemeleHus Kypcopa BHA3 WM BBEPX 110 IKpaHy

2. U1 IepeMEIICHUsT Kypcopa BIIEBO FIIM BIPABO MO SKPaHy

3. U1 OTOOpaXKeHHsI B CTPOKE BBOJIA PaHEE BBEICHHBIX C KJIABUATYPHI KOMaH/T U BBIPAXKCHUIA
4. s epeMeneHust Kypcopa BHUA3 WM BBEPX Ha OJHY CTPAHUITY

Jnsg otnenenus uenoil yactu yucia ot ApodHoit B MATLAB ucnonbs3yercs
1. Touka

2. 3arsrast

3. TOYKa C 3arsToM

4, nBoeTouHe

st 0603HaueHNsT MHUMOM €IMHUIIBI B KOMITIEKCHBIX unciax B MATLAB 3apesepBupoBaHo 1Ba
CUMBOJIa

1. iwuj
2. ink
3. juk
4, due

Jlns mepeHoca JUIMHHBIX GopmMylt Ha Jpyryto cTpoky B MATLAB ucnosib3yercst ciMBOI
1. naBoerouwme

2. TOUKa C 3amaTon

3. MHOrortoume

4. Ttupe

[Tpu 3ananuu BektopoB u Mmatpull B MATLAB npumensitorcs
1. xpyrible ckoOKH
2. KBaJ|paTHbIC CKOOKH
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3. ¢urypHbie CKOOKH
4. JBE KOCBIE YEPTHI

10. Jlns mocTpoenus rpadukoB B nuHeriHOM MaciiTtabe B MATLAB ucnonb3yercst GyHKIms
1. bar

2. plot

3. subplot

4. figure

11. Kakas ¢pyHKIMs O3BOJSIET pa3nenuTh rpadguueckoe okio MATLAB Ha HECKOIBKO MOJJOKOH H
BBIBECTH B Ka)KJOM M3 HUX Ipa(UKU pa3IndyHbIX QYHKLIUN

1. subplot
2. figure
3. plotyy
4. plot

12. Komanna text B MATLAB mo3Bosier oToOpa3uTh
1. HaamMCch B 331aHHOM MecCTe rpadrka
2. Ha3BaHHME TOPU3OHTAIEHON OCH
3. 3aroJoBOK rpaduka
4. Ha3zBaHUE BEPTUKAIBLHOU OCU

13. Ins co3nanus MaTpulsl ¢ HyaeBbIMU 31eMeHTamu B MATLAB ciyxuT BcTpoeHHast QyHKIHS
1. null

2. Zzeros

3. ones

4. ans

14. Kakoil n3 nepeuncieHHbIX HUKE OIIEPaTOPOB SBJISIETCS ONIEPATOPOM MO3JIEMEHTHOTO YMHOKEHHUS
B MATLAB

1. *
2. >**
3. *
4. |/

15. lnuny Bexktopa B MATLAB M0OXHO onpeaenuTs ¢ HOMOIIbI0 (YHKIIUU

1. dlina
2. width
3. long

4. length

n o

16. s wero B MATLAB ucnons3yrorest onepatopst . +"
1. 71714 BBINOHEHUSI IO3JIEMEHTHOTO CIIOKEHUSI ¥ BBIYUTAHUS
2. IS CIOYKEHUS! ¥ BBIYUTAHHS MaTPHIL
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3. Takux oneparopoB B MATLAB ne cymectByer
4. s yMHOXKEHHSI BEKTOPOB

17. C nomomsto kakoil pynkmr B MATLAB M0OXHO BBIITOTHUTH 0OpaIlieHHe MaTPHIIbI
1. cmnomomko GyHKIMH pinv
2. ¢ ImoMOIIbIO (PyHKIMH Sinv
3. ¢ moMonIpro GYHKIHHU cinv
4. ¢ ToMOIIBIO PYHKIMHU INV

18. Kakoii BET 10 yMOJTYaHHUIO UCIIONB3YeT peaakTop m-daitioB B MATLAB tst BeieeHus
CUHTAKCUYECKHX OIMIMOOK B KOJIE TIPOTPaAMMBI

1. cunmit

2. KpacHBIHA
3. 3eleHbIi
4, KenTeIA

19. B kaxoii yactu rirasaoro okaa MATLAB Brrnarorcs cooOuienus 00 omuokax?
1. B cTpoke cocTosHUSA
2. Bokne Command History
3. B Current Folder
4. B KOMaH/JIHOM OKHE

20. YUto npoucxoauT mpu BeIIOIHEHUU KoMaH bl A' B MATLAB?
1. TpaHcrioHMpoBaHHE A
2. HaxXOXJICHWE ONPEICINTENST MATPHIIBI A
3. HaxOXK/IeHHe MaTpHIbL, 00paTHOM K A
4. HaxO0XJIeHHE CyMMBbI AJIEMEHTOB MaTpHILIbl A

21. Ha xaxoii u3 NMKTOrpaMM H300pakeH UCTOUYHUK MOCTOSSHHOTO CUrHasa?

3 _|_> [\/> 1 D

Scope Step Sine Wave Constant
1. 2. 3. 4.

22. Ha xaxoii u3 NUKTOrpaMM U300pakeH UCTOYHUK CUHYCOUAAJIbHOIO CUTHasa?

y _r> /\/> 1D

Scope Step Sine Wave Constant
1. 2. 3. 4.

23. Ha kakoii n3 mukTorpaMmm u300paxkeH ocruniorpad?
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(- b N\p 1)

Scope Step Sine Wave Constant
1. 2. 3. 4.

24. Ha kakoii U3 MUKTOrpaMM U300paKeH reHepaTop CTYIEHYATOTO CUrHana?

3 b Ap 1)

Scope Step Sine Wave Constant
1. 2. 3. 4,

25. Ha kakoii u3 nuKkTorpaMmm n300pakeH KOHIIEBOU MPUEMHUK (3ariymika)?

>
r— C RTINS =
Display Clock XY Graph Terminator
1. 2, 3. 4,

26. Ha kakoii u3 mukTorpaMmm n300paxeH nudpoBon AUCTLICH?

N— CECEEE

Display Clock XY Graph Terminator
1. 2. 3. 4.

27. Ha xakoii u3 NUKTOrpaMM U300pakeH IpadonocTpouTess?

N— CECEEE

Display Clock XY Graph Terminator
1. 2. 3. 4,

28. Ha kakoii n3 MUKTOrpaMM U300pakeH NCTOUYHUK TEKYIIET0 BPEMEHH MOCIIUPOBAHUS?

N— CECEEE

Display Clock XY Graph Terminator
1. 2. 3. 4.

[TpaBWIIbHBII OTBET — 2

29. Ha xaxoii u3 TUKTOrpaMM H300pakeH OJIOK BBIYUCIICHUS TIPOU3BOIHOM?
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s+1

M du/dt y L y L />

— Integrator
Derivative Integrator Transfer Fcn Limited
1 2 3. 4,

30. Ha kakoit u3 muKTOrpaMm M300pakeH OJIOK mepeaaTouHoN QyHKIHH?

D du/dt y L J L ) />

s+1
— Integrator
Derivative Integrator Transfer Fcn Limited

31. Ha kakoi u3 muKTOrpamMm u300pakeH 0JIOK HHTerpaTopa’?

M du/dt y L J L ) />

s+1

— Integrator
Derivative Integrator Transfer Fcn Limited

32. Ha xakoii U3 MUKTOrpaMM H300paxKeH OJIOK MHTErpaTopa ¢ OrpaHuYCHHEM ?

s+1

M dudt [y Y L J L} )%f>

— Integrator
Derivative Integrator Transfer Fen Limited

33. Ha kxakoif n3 nukrorpamMm u3o0paxeH 6J10k cymmaropa?

ETSE VR S

Product Sum Divide Gain
1. 2. 3. 4,

34. Ha xakoif n3 MUKTOrpaMM M300paxeH OJIOK YCHITUTeNs?

EISE I

Product Sum Divide Gain
1. 2. 3. 4,

35. Ha xakoii u3 muKTOrpaMm u300pa)keH OJIOK BBIYHCICHUS IPOU3BEICHUS?
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),

J % b )@ X b ¥ >
Product Sum Divide Gain
1. 2. 3. 4.

36. Ha xakoii u3 muKTOrpaMm u300paxeH OJIOK JeJIeHus?

EISE VT

Product Sum Divide Gain
1. 2. 3. 4.

37. Ha xakoif u3 MUKTOrpaMM H300pakeH OJIOK MYJIbTUIUIEKCUPOBaHUS (00BETMHEHNS) CUTHATIOB?

>
;I> NN Al D [A]

>—=
Mux Switch From Goto
1. 2. 3. 4.

38. Ha kaxoii u3 muKTOrpaMM U300paxeH OJO0K YIPaBIIeMOro NepeKtoyaTesis CUTHAIOB?

X
} RN Al YD [A]

>—=

Mux Switch From Goto
1. 2. 3. 4.

39. Ha kakoif u3 nukTorpamMm u300paxeH OJIOK MpHeMa CUrHaja OT Ipyroro 0ji1oka (0e3 TMHUU

cBsi3H)?
).
;I> NANEY Al D [A]
P —
Mux Switch From Goto
1. 2. 3. 4,

40. Ha xaxo# U3 MUKTOrpamMM H300paxkeH OJIOK Iepeiaun CUurHasia B Jpyroi 010k (6e3 JMHUY CBSA3H)?

>
} RN Al D [A]

>—=

Mux Switch From Goto
1. 2. 3. 4,
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41. Ha xakoii u3 NUKTOrpaMM n300pakeH 010K 0JHO(])A3HOTO UCTOYHHMKA HATIPSKEHUS IEPEMEHHOTO

TOKa?
i Alg
T Ill’—{:: IJWIJHBLB o
= clo
DC Voltage Source Three-Phase Source
1. 2.
9 9
AC Voltage Source Controlled Voltage Source
3. 4.

42. Ha xakoif U3 MUKTOrpaMM H300paxeH OJIOK Tpex(azHOro UCTOYHUKA?
o

4 !
] B
. cla
DC Voltage Source Three-Phase Source
1. 2.
? )
AC Voltage Source Controlled Voltage Source
3. 4.

43. Ha xakoif n3 mUKTOrpaMm M300paxeH 610K MCTOYHHMKA HAMPSKEHUS! TOCTOSIHHOTO TOKa?
o

ﬂ_ Ao
I |||—®4Wrrm\-a o
DC Voltage Source Three-Phase Source
1. 2.
? 9
AC Voltage Source Controlled Voltage Source
3. 4.

44. Ha kaxoii U3 MUKTOrpaMM M300pakeH OJIOK yIpaBsieMOro HCTOUYHUKA HANPsDKEHUs?
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o o
T |||—®awrrm\-a o

= clo
DC Voltage Source Three-Phase Source
1. 2.
? S
AC Voltage Source Controlled Voltage Source
3. 4.

45. Ha kakoit u3 MUKTOrpamMM H300pakeH O0JIOK 0 HO(a3HOTO JTUHEHHOTO TpaHchopmaropa?

oA am

o o ..Mf"_fﬂll_| fa

oC cm

Three-Phase Breaker Series RLC Branch
1. 2.
Three-Phase g‘ =
Transformer — &
(Two Windings) Linear Transformer
3. 4.

46. Ha xakoif U3 MUKTOrpaMM H300paxeH OJIOK Tpex(a3HOTO BBIKITFOUATENs?

ok am

o o uJW‘,Jﬂ]I_| (o

8 C (3]

Three-Phase Breaker Series RLC Branch
1. 2.
Three-Phase g‘ =
Transformer — IE5
(Two Windings) Linear Transformer
3. 4.

47. Ha xakoif U3 MUKTOrpaMM M300paxeH OJIOK, COCTOSIIIUI U3 LIENH MOCe10BaTeIbHO
COETMHEHHBIX AKTUBHOTO COMPOTHUBIICHUS, UHAYKTUBHOCTH U EMKOCTH?

ok am

o o uJW‘,Jﬂ]I_| (o

o cm

Three-Phase Breaker Series RLC Branch
1. 2.
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Three-Phase g‘ =
Transformer — I
(Two Windings) Linear Transformer
3. 4,

48. Ha kakoi 13 MUKTOrpaMM H300pakeH OJIOK Tpex(a3HOro IByXO0OMOTOYHOTO TpaHchopmaropa?

B A am

[T A

ce

Three-Phase Breaker Series RLC Branch
1. 2.
Three-Phase g‘ =
Transformer — &
(Two Windings) Linear Transformer
3. 4,

49. Ha xakoii U3 MUKTOrpaMM H300paxKeH OJIOK aCHHXPOHHOW MAIlIMHBI, ITAPaMETPhI KOTOPOii
3a/1al0TCS B OTHOCUTEIIBHBIX €AMHUALIAX !

Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
ym L P

A

Synchronous Machine
DC Machine pu Fundamental
3. 4.

50. Ha xaxoii u3 NUKTOrpaMM H300pakeH OJIOK MaIIWHBI TOCTOSIHHOTO TOoKa?

Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
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SEm J__'::

Synchronous Machine
DC Machine pu Fundamental
3. 4,

51. Ha xaxoii u3 TUKTOrpaMM H300pakeH OJI0K aCHHXPOHHON MAaIlMHbI, TapaMeTpbl KOTOPOi
3agaroTcsa B cucteme CH?

Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
R ¢

A0

Synchronous Machine
DC Machine pu Fundamental
3. 4,

52. Ha kakoit u3 muKTOrpaMm M300pakeH OJIOK MOoaApOOHOI MOJIeIM CHHXPOHHON MAaIlIMHbI,
napaMeTpsl KOTOPO 3aJIAl0TCSI B OTHOCUTEIIbHBIX ¢IHHUIIAX ?

Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
ym L P

A7

Synchronous Machine
DC Machine pu Fundamental
3. 4,

53. Ha kaxoii u3 NUKTOrpaMM U300pakeH OJIOK JUTsl U3MEPEHUs HaNpsDKEHUs ?
Ja

NI Ja m
tn] (h=t=tf
Universal Bridge Ideal Switch

1. 2.
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al+ 1P RV

Current Measurement Voltage Measurement
3. 4.

54. Ha xaxoii u3 TUKTOrpaMM U300pakeH OJIOK It U3MEpEeHUs TOKa?

Ja
any T Ya m

oo

Universal Bridge Ideal Switch
1. 2.
3 o+
o+ _f ol v >
Current Measurement Voltage Measurement
3. 4.

55. Ha kakoii u3 muKTOrpaMM u300paxeH OJ0K YHHUBEpCaIbHOro MocTa?
Ja

Ay 29 m [
”i " I'.|1-|:/|=:r2n

mo

Universal Bridge Ideal Switch
1. 2.
i o| +
o+ _f ol VP
Current Measurement Voltage Measurement
3. 4.

56. Ha xakoif n3 nuKkTorpaMm u300paxeH O6JI0K HeaTbHOro Kiroya?
Ja

an T Ya m
..n?& " I'.|1-|:/=|:r2n

oo

Universal Bridge Ideal Switch
1. 2.
3 o+
o+ _f ol Vv >
Current Measurement Voltage Measurement
3. 4.

57. Ha kakoii U3 muKTOrpaMm u300paxeH OJI0K ObIcTporo mpeodpazoBanus Oypne?

Mvabe PP
3 lulb b  Qp
Zup Power
Fourier (3ph, Instantaneous)
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Y rus Y o b

RMS THD

58. Ha kaxoii u3 TUKTOrpaMM U300pakeH OJIOK BHIYHMCIICHUSI MTHOBEHHBIX 3HAUCHUH aKTUBHOW U
PEaKTUBHOM MOIITHOCTEH Tpex(ha3HOM CUMMETPUYHON CHHYCOUIAIBHOM CUCTEMBI TOKOB U

HaNpsHKEHUN?
|ul p
?

éu>

Fourier

1.
3 RMS [
RMS

3.

59. Ha kaxoii u3 TUKTOrpaMM H300pakeH OJIOK, paCCUUTHIBAIOIINHN KO (HUITUEHT TAPMOHIUYECKUX

UCKaKEHUi1?

lulp
.iu>

Fourier

> RMS D
RMS

N

Vabe P>

N

labc Q

v

Power
(3ph, Instantaneous)
2.

> THD B
THD

Mvabe PP
Dabc QP

Power

(3ph, Instantaneous)
2.

Y THD P
THD

60. Ha xaxoii u3 nuKTOrpaMm n300pakeH OJI0K pacyeTa AeHCTBYIOLIETo (CpeHEKBAIPATUIHOTO)
3HAYeHUsI CHHYCOUIAJIHLHOTO CHTHAJIa?

Mvabe PP
3 |ul p iabe QP
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
Y RMs b y T b
RMS THD
3. 4,
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5. MeToauueckue mMaTepualjbl, onIpeacjJasiionmme npoucaypbsl OHCHNBaHUA

KOMIIETCHIIMU
5.1 Kpurepumn oneHMBaHHMSI KA4eCTBA BbINOJHEHHS JA00OPATOPHOI0 NPAKTUKYMA

OueHka «3a4TeH0» BBICTABIIACTCS 00ydaroIeMycs, eciii J1adopaTopHas paboTa BBIIIOIHEHA
IPaBUIBHO U CTYAEHT OTBETHJI Ha BCE BOIIPOCHI, IIOCTABJICHHBIE NIPEIIOAABATENIEM Ha 3aLUTE.

O1eHKa «He 3a4TEeHO0» BBICTaBIIETCS 00y4YaroIIeMycs, €CIH JJabopaTopHas padoTa BEIIIOJIHEHA
HE NPaBUJILHO WM CTY/AEHT HE IIPOSBUII INTyOOKHMX TEOPETHUECKUX 3HAHUM MpH 3a1uTe paboThl

5.2 Kputepuu oneHUBaHUs Ka4eCcTBAa YCTHOIO OTBETa

OneHKa «OTJMYHO» BBICTABISETCA 3a INIyOOKOE 3HaHHE NPEAYCMOTPEHHOI'O MpOrpaMMoin
Marepuaia, 3a YMEHHME YeTKO, JIAKOHMYHO U JIOTUYECKU IIOCIIEAOBATEIbHO OTBEeYaTh Ha
HOCTaBJIEHHBIE BOIIPOCHI.

OneHka «Xopomo» — 3a TBEpAOE 3HAHME OCHOBHOIO (IIPOrpaMMHOIO) Marepuana, 3a
IpaMOTHBIE, 0€3 CYIIEeCTBEHHbIX HETOYHOCTEH OTBETHI Ha OCTaBJIEHHBIE BOIIPOCHI.
OneHka «yJaOBJIETBOPUTEJBHO» — 3a 0O0lIee 3HAHUE TOJIBKO OCHOBHOIO MaTepualla, 3a OTBETHI,
cofieprKalllie HETOYHOCTH WM ci1a00 apryMEeHTHPOBAaHHBIC, C HAPYIICHHEM I0CIEJOBATEIbHOCTH
U3JI0KEHUs MaTepHala.
OneHka «HeYJIOBJIETBOPUTEJLHO» — 32 HE3HAHWE 3HAYUTEIBHOM YacCTH MPOrPaMMHOTO
MarepHaia, 3a CyLUIeCTBEHHbIC OIIMOKHM B OTBETAX HAa BOIPOCHI, 32 HEYMEHUE OPUEHTUPOBATHCS B
Marepuaie, 32 He3HaHWE OCHOBHBIX MOHSATHHA JUCIUTUINHBL.

5.3 Kpurtepuu ouieHHBaHUsI TECTUPOBAHUS

[Tpu TecTupoBaHuM Bce BepHble OTBeThl Oepytcst 3a 100%.
90%-100% oTnu4yHO

75%-90% xopor1o

60%-75% ynoBIETBOPUTEIBHO

Menee 60% HEYTOBIETBOPUTEITHEHO

55 KpnTepml OLICHUBAHHUA PE3YJILTATOB OCBOCHUS TUCHUIIJIMHBI HA 3a49€TE C OLIEHKOM

OneHka «OTJMYHO»  BBICTABISIETCS 3a TNyOOKOE 3HAHHWE TMPEAYCMOTPEHHOTO
MporpaMMoil  MaTepuaia, COAEPXKAIIEroCs B OCHOBHBIX M JIOMOJHUTEIBHBIX PEKOMEHIOBAaHHBIX
JUTEPATYpPHBIX MCTOYHHUKAX, 3 YMEHUE YETKO, JIAKOHMYHO M JIOTHYECKU TMOCIEA0BATEIbHO
OTBEYAaTh Ha TIOCTABJIICHHBIC BOMPOCHI, 3a YMEHHE aHAIM3UPOBATH H3ydyaeMble SIBJICHUS B HX
B3aUMOCBSI3M U JUAIIEKTUYECKOM Pa3BUTHH, MPUMEHATH TEOPETUUYECKHE MOJIOKEHUS MTPU PELICHUN
MPaKTUYECKHX 3a]1a4.

OreHKa «X0pouIo» — 3a TBepJ0€ 3HaHHE OCHOBHOTO (MPOTpaMMHOI0) MaTepuaia, BKIodas
pacdeTsl (Ipu HEOOXOJMMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJICHHBIE  BOIPOCHI, 33 YMEHHE MPUMEHATh TEOPETUUECKUE TMOJIOKEHUS ISl pEelIeHUs
MPaKTUYECKHX 3a]1a4.

OrneHka «yJI0BJIE€TBOPUTEIbHO» — 3a 00lee 3HAHWE TOJIBKO OCHOBHOTO MarepHala, 3a
OTBETHI, COJEpIKAIME HETOYHOCTH WM c1abo apryMEeHTHPOBAHHBIE, C  HapyIICHUEM
MOCIIE0OBATEIHPHOCTH M3II0KEHUS MaTepuala, 3a ciadoe MPUMEHEHHE TeOPEeTUYECKUX MOJOKEHUI
NP PEIICHNUN MTPAKTUYECKHX 3a/1a4.

OneHKa «HeyJA0BJIETBOPUTENbHO» — 32 HE3HAHHWE 3HAYUTEIBHOM 4YacTH MPOTPaMMHOIO
MaTepuaia, 3a CyleCTBeHHbIC OMMOKN B OTBETaX Ha BOIMPOCHI, 32 HEYMEHHWE OPUEHTUPOBATHCS B
pacyerax, 3a HE3HAHUE OCHOBHBIX MOHATUU TUCUUILIMHBIL.
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[IpuioxkeHue 2. AHHOTaALMA pa6oyeld NpoOrpamMmabl

AHHOTanus padoyeil NPporpaMMbl

WCIUIUIMHA . i .
Hucu MATLAB, Simulink u SimPowerSystems B 3JieKTpo3HepreTuke
(Monyiib)
Peanuzyembie [TK-1. CnocobeH ocyIecTBIIsITh HayqHO-HCCIISIOBATEIILCKHIE U
KOMITETCHIIUHI OIBITHO-KOHCTPYKTOPCKHE PAOOTHI 10 OTJCILHBIM pa3/ieliaM TEMBL.
ITIK-1.1. OcymecTBisier paboThl MO 00pabOTKE U aHAITH3Y
HayYHO-TEXHUYECKOH MHPOPMAIH U PE3yTbTATOB UCCIICIOBAHUH.
Wanukaropsl
P [TK-1.2. BeimoaHseT SKCIIepUMEHTHI B 0POpPMIISIET pe3yIbTaThl
JOCTUKECHUS .
. HCCIIEI0BAHU.
KOMITETeHIIU I
[TIK-1.3. [ToaroraBauBaeT 3JI€MEHTHI JOKYMEHTAIIMHU, TPOEKTOB, IJIAHOB U
MIPOrpaMM MPOBEJICHUS OTJCIBHBIX ATAlOB UCCIICIOBATEILCKUX Pa0oT.
TpynoemkocTs, 3.€. 144/4
@DopMBbI OTYETHOCTH O®O: 3auer B 7 cemecTpe
(B T.4. IO ceMecTpam)
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