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1. IEJIM OCBOEHHUA AU CIUII/INHDBI

OCHOBHOIl 1e/IbI0 OCBOCHHUS AMCUUIUIMHBI SBIAETCS (POPMHUPOBAHUE Yy OOYYAIOLIMXCS
HEO0OXOUMBIX 3HAHUN, YMEHUM U HaBBIKOB, IMO3BOJISIOIIMX HCIIONb30BaTh cucteMy MATLAB un
ero pacmmpenus Simulink u SimPowerSystems, koTopas QakTHUECKH CTaja MHPOBBIM
CTaHJApTOM B 00JJaCTH MaTeMaTHYECKOr0 M HAyYHO-TEXHHUYECKOTO IPOTPaMMHOTO 00ECTICYeHHUS,
B TOM YHCIIC TIPU NMPOBEJCHUN HAYYHO-HCCIIEI0BATEIbCKIX, TPOSKTHO-KOHCTPYKTOPCKUX padoT,
CBSI3aHHBIX C AJIEKTPOTEXHUUYECKUMH YCTPONHCTBAMM U HJIEKTPOIHEPreTHUECKUMH CHUCTEMaMH
(BKJTIFOUAsT CHCTEMBI DJICKTPOCHAOKEHUS ).

3agauM U3ydeHHs AUCIMILUIAHBL
— 3HaxoMcTBO ¢ iporpamMmmoit MATLAB u e€ ocHoBHBIMU (pyHKIIHSAMY;
— 3HAKOMCTBO ¢ Oubimorekoii 6;1okoB Simulink u SimPowerSystems;

— 00yueHue MeToauKe nporpamMmupoBanus Ha sizbike MATLAB, a Takke MeToIUKe CO3aHus
BU3yaJIbHO OJIOYHBIX MOJEJICH OSJIEKTPOIHEPTreTUYECKUX CHUCTEM U  YCTPOWCTB B
AJIEKTPOTEXHUKE;

— {QopmupoBaHue HaBBIKOB MPOBEICHUS HAYYHO-HCCIICIOBATEIIbCKUX u
MPOEKTHO-KOHCTPYKTOPCKUX  pabor ¢ wucnoibzoBanueM MATLAB, Simulink wu
SimPowerSystems

— (¢dopMUpOBaHHE HABBIKOB IO aHAIM3y U MOICIUPOBAHUIO SJEKTPUUYECKUX LIETeH, a TaKkxke
pacueTy peXKUMOB pabOThl 00BEKTOB MPOPECCHOHATBHON AESITETLHOCTH.

2. MECTO JUCIMUIIIMHBI B CTPYKTYPE OGPA30BATE/JIbHOH
ITPOI'PAMMBbI

2.1. JucuunmuHa «MATLAB, Simulink u SimPowerSystems B 3I€KTpOIHEPTeTHKE
OTHOCHUTCSI K YacTH, (opMHpyeMol ydJacTHMKaMH 0Opa3oBaTelbHBIX OTHomIeHWi brmoka 1.
Jucuurimusel (MOYJIH), UMEET TECHYIO CBSI3b C IPYTUMU JUCITUTIIINHAMH.

2.2. B Tabnuie npuBeeHbI PEIIIECTBYIONINE U MTOCIEAYIONINE TUCIUTIINHBI, HAIIPaBICHHbBIE
Ha (OPMUPOBAHUE KOMIETEHIIUN AUCIIUTUIMHBI B COOTBETCTBUU ¢ MaTpuIleil kommereniuid OI1.

IIpexmecTByromue ¥ NOCaAeAyOMUE JUCUHIIHHBI,
HanpaBJIeHHbI¢ HA OopMHpPOBaHHE KOMIIETEHIUIA

Ne

W [TpenmecTByronme TUCHUIUTHHBI [Tocnenyromye TUCHUTUIMHBI
MHOCTpaHHBIH A3BIK OCHOBBI HAYYHBIX UCCIIETOBAHMI

2. I/IH(I)OpMaTI/IKa HayTJHO-I/ICCJ'Ie)IOBaTeJ'II)CKaSI pa60Ta

3. 3amuTa BBITYCKHOHN KBaIM(DUKAIIMOHHOM paboTHI,
DJIEKTPUYECKUE MAILIMHBI BKJIIOYAs MOATOTOBKY K MPOIEAYPE 3alIUThI U

MPOLEAYPY 3ALIMUTHI

4,

ONEeKTpOHUKA




3. I/TAHUPYEMBDIE PE3YJ/IbTATbI ObYYEHUA

[Inanupyemble  pe3ysbTaThl

OCBOCHU

o0pa3oBaTenbHOM

(O1) -

IpOTrpaMMBbI

KOMIIETEHIIUM OO0Y4YarolUXCs ONpEeAEssIoTCs TpeOOBaHMSAMU CTaHAapTa I10 HalpaBJICHUIO
MOJTOTOBKH (CIIEUAIBHOCTH) U (POPMHUPYIOTCS B COOTBETCTBHHU ¢ MaTpuieil komrereHunii OI1

° Homep/ HanMeHoBaHne KOMIETEHINHT B pe3yabTaTe n3yueHus JUCHUILINHBI
Ne pesy Yy
o/ HHJIEKC (114 ee YacTH) 00y4aromuecst 10JKHbI:
KOMIIETCHIIMH
IIK-1.1. OcymiecTBasieT paboOTHI IO
00paboTKe U aHAIH3Y
HAy4YHO-TEXHHUYECKOU HH(POPMALIUU U
Crnioco0eH ocyI1ecTBIIATh o
ym pe3yJIbTaTOB HCCIEAOBAHUN
HAy4YHO-HCCIEI0BATENbCKHIE U
[1K-1.2. BBITOJIHSIET SKCIIEPUMEHTHI U
1. | IIK-1 OIBITHO-KOHCTPYKTOPCKHE o
otopmitsieT pe3ynbTaThl HCCIEIOBAHUI
PaboTBhI [0 OTIENMBHBIM pa3eiam
TeMEI T1K-1.3. [ToarorasiuBaeTr dJIEMEHTHI
' JOKYMEHTAIUH, IPOEKTOB, IJIAHOB U
IpOrpaMM IPOBEJCHUS OTAEIbHBIX
JTAroOB HCCIEA0BATENbCKUX pabOT

4. CTPYKTYPA U COAEPKAHUE JUCLHHUIIJTUHDBI

4.1. OFBEM JIMCIIMIIIMHBI U BUABI YYEBHOW PABOThI

Ounas popma o0yuenust

CemecTpbl
Buj yue6Hoii pa6oTnb Bcero uyacos Ne 7
Yacos

AyauTOpHasi KOHTaKTHasi padora (Bcero) 56 56
B Tom uncne:
Jlextuu (JI) 28 28
[Mpaktuueckue 3anstus (113), Cemunapst (C) B Tom uncre, 28 28
MPaKTUIeCKast IOJArOTOBKA - -
BHeayautopHasi KOHTaKTHasi padora 15 15
B ToM unciie uHauBHIyalbHBIE U TPYNIIOBbIE KOHCYIbTALIUU 15 15
CamocrosiTesibHas padora odyuarouierocsi (CPO) (Bcero) 86 86
B ToM unciie: KOHTAKTHasi BHeayAUTOpHAasi padoTa
Pabota ¢ 1eKInOHHBIM MaTepHaIOM 20 20
PaboTa ¢ KHM>KHBIMM UCTOYHUKAMU 26 26
Pabora ¢ 311eKTpOHHBIMU HCTOYHUKAMU 20 20
[ToaroToBKa K NPaKTUYECKUM 3aHSATUSIM 20 20
IIpomexyrounas 3auer (3) 3 (c ouenkoit) | 3 (C OIEHKON)
aTTrecTanusa [Tpuem 3avera 0,5 0,5
HUTOI'O: Oomasn 4acoB 144 144
TPYA0EMKOCTH 324, e 4 4




3aounas ¢gopma o00yueHust

CemecTpbl
Buj yueoHoii padoThl Bcero yacosn Ne 5
Yacos
1 2 3
AyauTopHasi KOHTAKTHas padoTa (Bcero) 14 14
B Tom uncae:
Jlextuu (JI) 6 6
[Tpaktuyeckue 3ansarus (I13), Cemunapsi (C) 8 8
B ToMm uncne, npakTuieckas moAroToBKa - -
Jlaboparopusie paboTsl (JIP) i i
B ToM uncne, npakTudeckas moAroToBKa
KonTakTHasi BHeayuTOopHasi padora 1 1
B ToM uncne: nHAMBHya bHBIE U TPYIIIIOBHIE 1 1
KOHCYJIbTaIlH
CamocrositesbHas pabora odyuaromerocs (CPO) 195 125
(Bcero)
Pabota ¢ KHI>KHBIME ¥ JIEKTPOHHBIMU UCTOYHUKAMU 55 66
ITpocMOTp M KOHCTIEKTHPOBAHUE BUACOICKITUI 20 20
[ToaroToBKa K MPaKTUYCCKUM 3aHATHSM, 30 40
BBINOJIHEHHUE JIOMAIITHETO 3a/IaHHs
[ToaroroBka K TeKyIIieMy, TECTOBOMY KOHTPOJIIO 20 30
3aueT (3c0) 3 (c o1eHKOM) 3 (c O1eHKOM)

IpomeskyTounasn IIpuem 3aueTa 0,5 0,5
arrecratust CPO, uac. 35 35
HUTOTI'O: O6man | Yacos 144 144
TPYA0EMKOCTh 3a4eTHBIX eUHHUIL 4 4

4.2. COAEPKAHHUE JUCHUII/IMHDBI

4.2.1. Pa3gensl (TeMbl) AUCHUIJIMHBI, BUAbI Y4€6GHOM AesaATe/IbHOCTH U GOpPMbI

KOHTPOJIA
Ne | Ne HanmenoBanmue pasjeiia Buabl nesarejbHOCTH, DopmbI
n/ | ceme (TeMbl) TMCHUTLIHHBI BKJIIOYasi CAMOCTOATEIbHYI0 TeKylel u
n | crpa padoTy o0y4aromuxs MPOMEIKY-
(B yacax) TOYHOM
J |JIP | II3 | CPO | Bcero | arrecramuu
1 7 OcHoBBbI padoTHI € KoHnTponbHbIe
MATLAB, Simulink n 8 8 30 46 BOTIPOCHI,
SimPowerSystems. TECTBI
2 7 MopenupoBaHue 3JiIeMeHTOB, KonTponbsHbie
YCTPOICTB M cHCTeM 20 20 56 96 | Bompocsr;
3J1eKTPOIHEPreTHKH. TECTBI




NunuBuayans
BreaynutopHast KOHTaKTHaS HBIC U
7. 7 1,5
pabota (Bcero) IPYIIIOBBIE
KOHCYJIbTaIIH
3auer (0,5)
[IpomexxyTodHas aTTecTarus 0,5 (c oreHKoi)
HUTOTIO: 28 28 86 144

3aounast popma 00yueHus

Ne | Ne HaunmeHnoBaHue pasjeiia Buabl 1eArebHOCTH, DopMmbI
n/ | ceme (TeMbl) TUCHUILIHHBI BKJII0YASI CAMOCTOSITEJILHY IO TeKylleH U
n | crpa padoTty o0y4aommxs MPOMEKY-
(B yacax) TOYHOM
J | JIP | II3 | CPO | Bcero | arrecranuu
1. 7 OcHoBBI padoTHI ¢ KonTponbHbie
MATLAB, Simulink n 2 0 2 25 29 | BOMpPOCHI;
SimPowerSystems. TECTBI
2. 7 MopneaupoBaHnue 371eMEHTOB, KonTponbHbie
YCTPOWCTB M CHCTEM 4 0 6 100 110 | Bompocsr
3JIEKTPO3HEPreTHKH. TECTBI
NunuBunyans
3 7 BueaynuropHast KOHTaKTHast 3,5 | Hple H
' pabota (Bcero) +1 | rpynmoBbie
KOHCYJIbTallu!
4.
[TpomexxyTouHas aTTecTanus 0,5 3auer (0@
C OLICHKOM
5. HUTOro: 6 0 8 125 144
4.2.2. JIeKUMOHHBIA KypC
<
=
2]
= Bcero
s 2
il 4acoB
=
Ne | E 5 | HanmmeHoBaHme
= E Coaep:xkanue jJeKIuU
n/m | 2 S| TeMbl JeKUUH
o
2 g
5 C |
=
1 2 3 4 5 6
CemecTpbl: | 'S %




1. i 3anyck MATLAB u pabota B pexxume auaiora.
2 g IIpocteie Beruncnenust B MATLAB. Pab6ota ¢
12 KOMIUIEKCHBIMU unciaamu. DopmupoBaHie BEKTOPOB U
— 1% | OcHOBBI paboTHI C - .
< 2IMATLAB Matpuil. Pabora ¢ pegakTopom m-¢aitios. YIIOBHBIM 2 105
=5 omnepatop if...else...else...end. Lluxnsl Tuna for...end u
E s while...end. Oneparops! break, continue, return, pause.
5 DE- JIlBymepnas u TpexmepHas rpapuka MATLAB.
2. 1S5 Cucrema monenupoanus Simulink. Cocras Oubamnorek
8 ©10OcHOBBI paOOTBIC | . . N
= = simulink Simulink. Co3nanue u 3ammyck MOACICH. 2 105
A é PenaktupoBanue mojeneil.
S = .
3. £ S| OcnoBel pabotsi ¢ | Cucrema monenposanust SimPowerSystems. Cocras
o Ug) SimPowerSystem | 6u6nuorek SimPowerSystems. Co3ianue U 3amyck 4 105
— S. Mojenen. PegakrupoBanue Moaenei.
4. MopnenupoBanue
U UCCIIeZIOBaHUE
- Coznanue Moenu JIsl UCCIIE0BAHUS TIEPEXOTHBIX
MIEPEXOHOTO
2 MIPOIIECCOB B aKTHBHOM U PEaKTHUBHOM
o mpolecca B 4 105
[P] p H 1
= conpoTuBIieHUsAX. MoaenupoBaHue ogHo}pa3HOro
> WHIYKTUBHOCTH,
2 = BBITIPSMUTEIISL.
5 £ |KOHJIeHCaTOpe U
> & | BBIIpAMUTEIIE
S. & 5|Monemuposanne | Co3naHne MOJENH IS HCCIIEAOBAHHUS OXHO(A3HEIX,
=I) o
£ £ | HCCIIE/IOBAHNE IBYX(a3HbIX U Tpex(Pa3HBIX KOPOTKUX 3aMBIKAHHUH B 4 105
z 2 TpanchopmaTopa | TpexdazHoMm TpaHchopmarope.
6 % E|MonenupoBanue
> MonenupoBaHue MPSMOTO ITyCKa U Habpoca Harpy3KH
2]
£ = |uuccenoBaHue
= JBUTATENS TOCTOSIHHOTO ToKa. OlieHKa BIUSHUS
5 = |aBuraress 2 105
25 MOMEHTA MHEPIIUU HA TUHAMUYICCKUE PEKUMBI PaOOTHI
& = |IIOCTOSIHHOTO
< JIIT.
=~ E TOKa
=
7. o) Co3znanue MOJIEIH JTsl UCCIISIOBAHMSI TPSIMOTO TTyCKa U
= MopenupoBanue A a I[ a P Y
S HaOpoca Harpy3KH aCHHXPOHHOTO ABurareis. OueHka
> Y UCCIIEIOBAHUE
: BJIMSIHUSL HAMIPSOKEHUS ¥ HATPY3KH Ha MycK auratens. |2 |1
N ACMHXPOHHOTO
J—— MonenupoBaHue Mmycka aCHHXPOHHOTO JABUTATENsI IPU
) HECUMMETPUYHOM TpeX(pa3zHOM HAMPSKEHUU.
8. MonenupoBanue | Co3maHue MoJenH OAHOTpaHCHOPMATOPHOM
Y UCCIICJIOBAaHHUE | MOJCTaHIMU. VccnenoBanne mycka aCHHXPOHHOTO
onHOTpaHchopMa | ABUTATENS coM3MepUMoil MoltHocTU. MccnenoBanue 4 11
TOPHOM LIEXOBOM | BIMSIHUSA KOMITEHCAI[MU PEAKTUBHOW MOIIIHOCTH Ha
MOJICTAHIIUN TpaHc(hOPMATOPHYIO TOJCTAHITHIO.
9. MopaenupoBanue | CoznaHue Mozenu ABYXTpaHC(hHOpMaTOPHOI
U HuccienoBaHue | mojactaHiuu. KommeHcaius peakTHBHONW MOIIIHOCTH.
nByxTpancopma | Mcronp3oBaHre MOJENH JIJIST PACU€TOB TOKOB U 4 11
TOPHOU IIEXOBOW | HANPSKEHUIA B CETU IPU KOPOTKUX 3aMBIKAHUSX, ITyCKE
MOJICTAHIIUN ACMHXPOHHOTO JBUTATENs, cpabaThiBanuu ABP
UTOIO: 28| 6

4.2.3. JlJaGopaTOpHbII NPAKTUKYM
Y4eOHBIM TUTaHOM J1a00paTOPHBIN MPAKTUKYM HE MTPETyCMOTPEH.




4.2.4. I[IpaKkTH4YeCKHE 3aHATUA

v
= E Bcero
No 2 S E HanmeHoBaHue JyacoB
2 =]
wnl 38 = NPAKTHYeCKOI0 Conep:xanne NPaKTHYECKOT0 3aHATHSA
<
Zasd 3aHATHSA ol o
= = =
= S
= @) oM
1 2 3 4 5 6
Cemectpol: | & | 2
z,
3anyck MATLAB u 3HakOMCTBO C €€
untepdeiicom. Hacrpoiika untepdeiica.
Ocy1ecTBIeHHE MPOCTHIX BEIYUCICHUN B
KoMaHAHOM okHe. Co3/1aHHe TIEpEMEHHBIX U
UX KOHTPOJIb. Vcronb30BaHue UCTOPUN
3amvexk MATLAB u KOMaH1. 3HAaKOMCTBO C OCOOEHHOCTSIMH
a62)]Ta B DESKIME BBIUMCJICHUI B KOMaHTHOM OKHE.
g Haiora % OCTLIE Co31anne KOMIUIEKCHBIX YHCell. 3HAKOMCTBO
BLI‘IPICJIéHI/IEi s ¢ GYHKIUSIMU KOMIUIEKCHBIX YHCEIL.
MATLAB N3yuenue ¢pyHKIMI nOCTpOEHUS TpaduKOB.
PaGora Wzyuenue npumepa 1.1 (pacuet Toka
COMILICKCHLIMIU KOPOTKOTO 3aMBIKaHUs TpaHC(PopMaTopa).
IS 3HAKOMCTBO ¢ OMOIMOTeKOM (PyHKIIMH
TByme H'He " MATLAB, ux BEI30BOM U MCIIOJIb30BaHUEM B
e})l(Mep HELC KOMaHJAHOM OKHe. M3ydeHre OCHOBHBIX
;pa (bHKFI)/I PaGora KOMaH/]I pegakTopa m-daiinos. Coznanue
1. P | ckpuntoB (M-danos, nporpamm) U ux 3amyck. | 2 | 0,5
€IaKTOPOM
r?n (baiios W3y4yeHrne OCHOBHBIX YCIIOBHBIX

1. Ocuosbl padotei ¢ MATLAB, Simulink u SimPowerSystems

VY cnoBHBIM oniepaTop
if...else...else...end.
[{ukste1 Trma for...end
u while...end.
Ilepexnrouarens
switch.

Pacuet mapamerpos
CXEMBbI 3aMeIICHUS
TpancopmaTopa

onepatopoB MATLAB u ux ucnons3zoBanue
B ipumepe 1.2 u
npumepe 1.3.

[TproOpereHne HaBBIKOB CO3/IaHUS,
pPEelaKTUPOBAHMS U 3aIlyCKa CKPHUIITA.
Busyanu3zamus pe3yabTaToB pacueTa.
N3yuenne npumepa 1.4 u ckpunra (M-daiina)
example 1 4 1. O6yuatomuecs B
COOTBETCTBUM C UHAMBUAYaIbHBIM 33JaHUEM
PaCCUYHTHIBAIOT MTAPAMETPHI CBOETO
TpaHchopMaTopa, KOTOPhIE UCTIONb3YIOTCS
MMM B MTOCTICIYIOIIUX CKPHUIITAX U MOJIEIISX.




Pacuet BHEITHUX

Co3anue CKpHIITa JJsl pacueTa BHEITHIX
XapaKTEepUCTUK TpaHchopmaTopa NzyueHue
ckpurra (M-daitna) example_1 4 2. Beox
apamMeTpoB B COOTBETCTBUH C
UHIMBUIYaTbHBIM 3aJaHUECM, 3aITyCK
CKpHIITa. AHAJIU3 MTOJYYCHHBIX PE3yJIbTATOB.

XapaKTEPUCTHK N3zyuenue cucremsl quddepeHaabHbIX
TpexdazHoro ypaBaenunii (CJ1Y) tpanchopmaropa u
TpaHncdopmaropa JIBUTATEIIS IOCTOSTHHOTO TOKA.
Pemenue cucremsl Hcnonp3oBanue GpyHkimm 0de45 s 05
middepennmansupix | pemmenust C/Y. Pazdop npumepa 1.5 (pacuer '
YPaBHEHUI toka K3) u mpumepa 1.6 (pacuer nycka u
TpaHchopmaropa u Habpoc narpysku JI1T). Co3nanue moxaeneit
JIBUTATeIIs Y BHECEHHUE [TapaMeTPOB TpaHCPopMaTopa u
MOCTOSIHHOTO TOKA JIBUTATEIIS IOCTOSTHHOT'O TOKA B
COOTBETCTBUH C HHIUBUAYaITbHBIM 33aHUEM
obyuatomierocsis. [IpoBenenue anamusa
HOJIy4EHHBIX PE3YJIbTATOB.
PelICHIE CHCTEMDI Nzyuenune C/IY Al u dpyukuuu oded5 mis
T pemenust C/1Y. Pa36op npumepa 1.7 u
ypaBHeHHi aHaJIU3 MOJY4YEHHBIX pe3yIbTaTOB pacueTa
ACHEXPIOHEOTO NEPEXOAHBIX MPOIIECCOB MPH MTyCKE U }
nBurarens. OCHOBbI HaOpoce Harpy3ku. M3ydueHue BO3MOXKHOCTEH
paBoTEL ¢ OTJIa{YMKa MPH CO3/IaHUH CKPHUIITOB.
OTTAIMHKOM Pa3paboTka Mosienu ¢ MCIOJIb30BaHUEM 0,5
MATLAB apaMeTpoB aCHHXPOHHOTO JIBUTATEIs B
CricreMa COOTBETCTBUH C HHMBH/ya/IbHBIM 33 aHHEM.
MOJICTHPOBAHHSL 3HAKOMCTBO C CHCTEMOM
Simulink. Cocras BU3YaJIbHO-0JI0YHOT'O MOJICIIMPOBAHUS
6ubmorexn Simulink Simulink u e€ OubnuoTeKoi.
3HakoMcTBO ¢ uHTepdeiicom Simulink.
Co3znianue u 3amycK IpoCTeMIen MOAEIH.
Cosanie, N3zyuenne npumepa 1.8 n mpumepa 1.9
PEZIAKTHPOBAHEE K (pacuet Toka K3 Tpancdopmaropa).
sanyck Simulink OcymiecTBisieTcsi BBOJ HHIMBHIYaTbHBIX
MOTEITH napamMeTpoB TpaHc(hopMaTopa U aHaIu3 05

Cosznmanune Simulink
MOJCIIN ABUTATCIIA
MMOCTOSIHHOTO TOKA

MOJIyYEHHBIX PE3yIbTaTOB.
Coznanune S-monenu JAIIT n nzyuenue
npumepa 1.10 (pacder mycka u Habpoca
Harpy3ku [I1T). Ocymectsisiercst BBOJ
MH/IMBUIyaIbHBIX TIAPAMETPOB JIBUTATENs U
aHaJIU3 [TOJIyYCHHBIX PE3YJIbTaTOB.




3HaKOMCTBO C CUCTEMON
BHU3yaJIbHO-0JIOYHOTO MOICTTUPOBAHUS

TparcopmaTropa, MOICTUPOBAHUE U AHATTU3
MOJTYYEHHBIX Pe3yIbTaToB. Takxke
OCYIIECTBIISIETCS] CPAaBHEHUE ITHX
PE3yJILTATOB C pe3yIbTaTaMH, IOTYICHHBIMU
¢ nomoiisio MATLAB u Simulink.

Cuctema SimPowerSystems u e& 6HGIHOTEKOIA.
MOZICTUPOBAHMS Cosznanne mogenu pacuera Toka K3
SimPowerSystems. TparcopMaTopa.
Cosnanue, N3yyenne npumepa 1.11. OcymectBusercs 0,5
PCIaKTUPOBAHUEC 1 BBOJ] MHIMBH/yaJIbHBIX IIAPAMETPOB
3alyCK MOACH TpaHchopMaTopa ¥ aHaINU3 MOJTyYEHHbIX
SimPowerSystems Pe3yJIbTATOB.
MopenupoBanue B xoz€e NpakTU4eCcKOro 3aHATHs CO3IAr0TCS
HEePEeXOTHBIX MO/IEJIH, COCTOsIIINE U3 OJI0KOB ONOIMOTEKN
IPOLIECCOB B SimPowerSystems. N3y4arorcs npumepsi 2.1
WHIYKTUBHOCTH U u2.2. 0,5
KOHJICHCATOpe JleMoHCTpHpYETCSl BO3MOKHOCTD
cpelcTBaMu yrpapieHus: SPS-Mo7enbo ¢ TOMOIIbIO
SimPowerSystems ckpurnra (m-daiina).
[Toapoo6HOo M3yuaercs 6ok Linear
Transformer, ero cxema 3amenieHus 1
napametpsl. PaccmaTtpuBaetcs npumep 2.6, B
i KOTOpOM IpoBoAAT onbIThl XX 1 K3, a Takxke
5 MozenupoBaHue UCCIIEIYIOTCS EPEXOIHBIE MTPOIECCHI MIPH
= = 0/1HO(a3HOTO KOPOTKOM 3aMbIKaHHH HA MTUHAX TAKOTO 0,5
g o TpaHncdopmaropa Tpanchopmaropa.
> = B Monens 00y4aromumces OCyIIeCTBISIETCS
g 5 BBO/1 UH/IMBUYAJIbHBIX IAPAMETPOB
% % TpaHc(hopMaTopoB, MOJCITMPOBAHIE U AHAIIN3
z 2 MOJIYYEHHBIX pe3yJbTaToB.
5 £ [Monpo6ro m3yuaercs 6ok Three-Phase
g % Transformer (Two Windings) u npumep
= = 2.7. Bo BKJ1aiKkax OKHa IMapaMeTpoB 3aJar0TCs 0,5
g g TpyIIa COeAMHEHUS, TUT CEPJICTHNKA U
E‘ % OCTaJIbHbIE TapaMeTphl TpaHchopmaropa.
S [TpoBoasar onbiTel XX u K3, a Taxke
S UCCIIEIYIOTCS IEPEXOJHBIE MTPOLIECCHI MPU
E Moxempoanme OJTHO-, IBYX- II/I/I Tpex¢a3zHbIX KOPOTKUX
TpexdasHoro 3aMbIKaHUAX. MI3ydaeTcss MeTo KA CO3/1aHus
TIOJICUCTEM.
Tpanchopmaropa B Monens o6y4aromumcest oCyIiecTBIsIeTCs
BBOJI MH/IMBUIYAJIBHBIX TIAPAMETPOB 0,5
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10.

11.

12.

13.

MopenupoBanue
ACHHXPOHHOT'O
JBHUTATENIS C
KOPOTKO3aMKHYTBIM
poTopoM

[Toapo6Ho u3yuaercs 610k Asynchronous
Machine SI Units. PaccmarpuBaercs
npumMep example 2 8.

HccnenyroTces nmepexoaHbIe MPOoIecehl Ipu
MyCKe U Habpoce Harpy3K: aCHHXPOHHOTO
nsurarens. Ha ociuiutorpad BEIBOASTCS
KPHBBIC TIEPEXOTHOTO MPOIIecca U
JTMHAMHYECKas MEXaHUYeCKast
XapaKTePUCTHKA.

B Mozenb 00y4arommmcst OCyIIecTBISeTCs
BBO/I MH/IMBUIYAJIbHBIX ITAPAMETPOB
ACHHXPOHHOT'O IBUTaTENIs U aHAIIU3
MOJIYYEHHBIX PE3yIbTaTOB.

0,5

MoaenupoBanue
oJIHOTpaHchopMaTop
HOU MOACTaHIINU
10/0,4 xB

PaccmatpuBaercs npumep 2.9, B KOTOpoM
MIpUBEJICHA MOJIENIb OJTHOTPAHC(OPMATOPHOM
IMOICTAHITUH.

B xone 3ansaTuii uzydarorcs
MHOTOYHMCJIEHHBIE IEPEXOHBIE MPOLECCHI,
BO3HHMKAIOIIKE B TpaHC(HOpMaTOPHOI
IMOICTAHITUH.

0,5

OO0yuarmmuMcs OCYIIECTBISETCS BBOT
WH/IMBUYaJIbHBIX TAPAMETPOB
Tparcopmaropa, MOICTUPOBAHUE
MIEPEXOJIHBIX IPOIECCOB U aHAIIN3
HOJIyT-IeHHI)IX pGSYJII)TaTOB C TOYKH 3peHI/I$I
M3MEHEHHUS HAIPSHKEHUH M TOKOB.

0,5

MopenupoBanue
JIBYXTpaHcpopmarop
HOM MOACTaHIINU
10/0,4 xB

Nzyaaetcs nmpumep 2.7. Co3maercs CHIIOBast 1
MU3MEpPUTEIbHAS YACTHU OJCTAHIINH.

W3yuaroTcst 0COOCHHOCTH pean3anuu
"6ecrpoBOTHON" CBA3M MEX]Yy STUMHU
YacTSMHU MOJIENH, a TAK)KE HABBIKH CO3/IaHUS
HOJICUCTEM.

CTyIeHTOM OCYIIECTBIISIETCS BBOJ]
WH/IMBUYaJIbHBIX TApaMETPOB
TpaHchopMaTopa, MOJEIIMPOBaHUE, AHAIIN3
MOJyYEHHBIX Pe3yJIbTaToB.

HUTOIO:

28
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4.3. CAMOCTOATEJ/IbHAA PABOTA OBYYAIOIIETI'OCA

2z - Bcero
52 = 4acoB
N ESE N
E o o Buasr CPO
wm | g 5 E|ln/n
S L= Q| Q
538 2|8
==l V= Q| ™
1 3 4 5 6 7
CemecTpbI: = %
CamMocToATEIbHOE U3yUEHHUE JONIOIHUTENBHBIX MATEPHUAJIOB I10
1.1. |ocnoBam MATLAB, n30XeHHBIX B KHATAaX U3 CIIMCKA
JUTepaTyphl U Ha caiiTax matlab.exponenta.ru u
http://life-prog.ru/view_cat.php?cat=5&page=1.
[TpocMOTp BHICO MAaTEPHAJIOB, pa3MelleHHbIX B YOUTube:
https://www.youtube.com/playlist?list=PLmu_y3-DV2_nKd7e
pECPEbTVamsmEmMMI.
Cosmanne ckpunToB (M-(haiioB) U OCYIIECTBICHUE PACUCTOB B
" COOTBETCTBUU C UHIUBUAYATbHBIMU UCXOAHBIMU TaHHBIMH
e (ITpu 3TOM MOKHO BOCIOJIb30BaThCs cuctemMoin Octave —
1 % OecrutatHbeiM aHaiorom MATLAB). 14 | 14
c? 3aKperieHue JIEKLMOHHOI0 MaTepuana.
“;’ Beimonaenue u opopminenue 3ananuii: Ne 1 "IIpocteie
s Bbruncienust B MATLAB. Pacuer napamMeTpoB cxembl
£ 3amerieHus Tpexdasnoro Tpancopmaropa’; Ne 2 "Pacuer
Us) BHEIIHUX XapaKTEPUCTHK TpaHc(hopMaTopa U IByMepHast
X rpapuka MATLAB"; pacueTHo-Tpaduueckoii pabotsr; Ne 3
= "Pa3paboTka mporpamMmsbl pacueTa mepexoHbIX IPOIECCOB B
g TpaHnchopmarope"; Ne 4 "PazpaboTka mporpamMmsl pacueTa
n JTUHAMHUYECKUX PEKUMOB B aCHHXPOHHOM JBuUTaresne"
i} pacuyeTHO-rpadu4ecKkoil paboThl.
5 1.2. |CamocTosTensHOE H3YUEeHNE JOTTOTHUTEIBHBIX MATEPHUAIIOB IO
'E ocHoBaM Simulink, u310)KeHHBIX B KHUTAX U3 CIMCKA
S JUTEpaTypsl U B internet:
o http://matlab.exponenta.ru/simulink/book1/index.php.
é ITpocMoTp BuAEO MaTepuasos, pa3MelleHHbIX B YouTube:
9 = https://www.youtube.com/playlist?list=PLmu_y3-DV2_kOFqQ 6 | 15
2 SqQWVKEOcW-eSPUSTQ.
2 3akperyieHue JEKIIMOHHOT0 MaTepuania.
S Brmonnenue u opopmiienue 3ananus Ne 5 "M3yuenue 6;10k0B
5 oubmmorexu Simulink u co3panme Simulink moxenu"
— pacdyeTHO-TpauIecKoil pabOTHI.
1.3. |CamocTosTensHOE N3ydeHHE JOMOTHUTEIBHBIX MaTEPHAIOB TIO
ocHoBaM SimPowerSystems, u310)KeHHBIX B KHUTaX U3 CITUCKA
JUTEepaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ 6 16
3 3akperuieHue JICKIIMOHHOT0 MaTepuarna.
Bemonnenue u opopmienue 3ananus Ne 6 "Mzyuenue
oubnmorexku SimPowerSystems Specialized Technology u
co3aHue Mojiean" pacyeTHoO-rpaduyecKkoil paboThl.
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http://life-prog.ru/view_cat.php?cat=5&page=1
http://www.youtube.com/playlist?list=PLmu_y3-DV2_nKd7e
http://matlab.exponenta.ru/simulink/book1/index.php
http://www.youtube.com/playlist?list=PLmu_y3-DV2_k0FqQ
http://www.youtube.com/watch?v=62nC87AXAFQ

2.1.

CamocTosiTeTbHOE H3YUYeHHE 0COOCHHOCTEH OJIOKOB
JIOTIOJTHUTEIBHBIX MaTEPUAJIOB IO OCHOBaM SimPowerSystems,
M3JI0’KEHHBIX B KHUTAaX U3 CIUCKA JIUTEPATyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperieHue JeKIHOHHOTO MaTepuaa.

Beimonnenue u opopmiienue 3aganus Ne 7 "Co3ganue Moenu
cpeacrBamu SimPowerSystems Specialized Technology nmnst
MOJICTTMPOBAHUS TIEPEXOHBIX MPOIIECCOB B MHAYKTUBHOCTH,
KOHJICHCATOPE U BBITIPSAMUTENE" pacdeTHO-TpapuIeCKOi
paboThL.

16

2.2.

CaMocCTOsATETbHOE U3YUYCHHE IEMOHCTPAIMOHHBIX TIPUMEPOB
pacipenust SimPowerSystems: OcoOeHHOCTeH 0JI0KOB
JIOTTOJTHUTEIBHBIX MaTEPUAIIOB 110 OCHOBaM SimPowerSystems,
W3JI0’)KEHHBIX B KHUTAX U3 CIIUCKA JIMTEPATYPHI U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JISKIIMOHHOTO MaTepraa.

Brimonaenue u opopmitenue 3aganus Ne 8 "Co3nanue Moaenu
Tpexdasznoro Tpanchopmaropa " pacueTHo-rpaduIecKoi
paboThI.

10

16

2.3.

CaMOoCTOATEIbHOE U3YICHHE JEMOHCTPAIIMOHHBIX IIPUMEPOB
pactmpenust SimPowerSystems: OcobGeHHOCTeH 6J10KOB
JIOTIOJTHUTEIBHBIX MaTEPUAIIOB 110 OCHOBaM SimPowerSystems,
U3JI0KCHHBIX B KHUTaX U3 CIIMCKA JIMTEPATYpPhl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperieHue JeKIHOHHOTO MaTepuaa.

Bemmonnenue u opopmiienue 3aganus Ne 9 "M3yuenne 6moka
Asynchronous Machine SI Units, co3ganue Moaeu st
UCCIIeIOBaHMsI IycKa U Habpoca Harpys3ku "
pacueTHO-TpaduuecKkoi paboTHI.

10

16

2. MO)IC.]'IHpOBﬂHI/Ie 3JIEMEHTOB, yCTpOﬁCTB N CUCTEM IJTEKTPOIHECPIE€TUKHU

2.4.

CaMocTosITeTbHOE H3YYCHUE IEMOHCTPAITMOHHBIX TPHMEPOB
pacuripenust SimPowerSystems: OcobGeHHocTeil 6J10KOB
JIOTIOJTHUTEIBHBIX MaTEPUAJIOB IO OCHOBaM SimPowerSystems,
U3JI0KEHHBIX B KHUraX U3 CIIMCKa JIUTEPaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JeKIMOHHOI0 MaTepuania.

Beimonaenue u opopmiienue 3aganus Ne 10. "Co3nanue
MOJIENU JIJIs1 UCCIIEJOBAHUS TMIEPEXOIHBIX MPOLIECCOB B
OJIHOTpaHc(HOPMaTOPHOI MoAcTaHIUH "
pacueTHO-TpaduuecKkoi paboOTHI.

16

16

2.5.

CaMocTosITeTbHOE H3YYCHUE IEMOHCTPAITMOHHBIX TPHMEPOB
pacumpenust SimPowerSystems: OcobGeHHocTei 0J10KOB
JIONIOJTHUTEIIHBIX MaTEPUAIIOB IO OCHOBaM SimPowerSystems,
U3JI0KEHHBIX B KHUTaX U3 CIHUCKA JIUTEPATyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JeKIIMOHHOr0 MaTepuania.

Brimonaenune u opopmienue 3ananus Ne 11. "Coznanue
MOJIEINIU JIJIs1 UCCIIEIOBAHUS TIEPEXOIHBIX MPOLIECCOB B
JIBYXTpaHc(hopMaTOpHON NOACTaHIUH "
pacueTHoO-Tpaduueckoit padboTs".

18

16

HUTOro:

86

125
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5. NEPEYEHb YYEBHO-METOAWYECKOIr'O OBECIIEYEHHA 1JIA
CAMOCTOATEJIbHOU PABOTbBI OBYYAIOLIIUXCA IO AUCLHUII/IMHE

5.1. MeToan4yecKHe yKa3aHHs AJisl MOArOTOBKH 06Y4YalOIIMXCA K JIEKIIHOHHBIM
3aHATHAM

ITocne mepBoii nekuuu no pucuumuimae «MATLAB, Simulink u SimPowerSystems B
JNIEKTPOIHEPreTUKE» HEOOXOJUMO B3SITh KHUTH M3 PEKOMEHJYEeMOI'o JIEKTOpPOM CIIHCKa
JUTEPATyphl, KOTOPbIE MOTYT OBITh B JaJbHEHIIEM MCIIONb30BaHbl KakK Uil 3aKpEIUICHUs
MaTepHaJIoB JIGKIIUH, TaK U JJIS1 CAMOCTOATEIBHOM paboThl M Yri1yOJieH!s 3HaHUH B 3TOM 001aCTH.
Kpome Toro He00X01MMO OCBEKUTH B IaMSATH MaTepHAaJIbl JICKIIMOHHBIX U MIPAKTUYECKUE 3aHITUN
no aucuuiuimHe "MHdpopmaTika, B KOTOPOU U3y4aJIuCh OCHOBBI TPOrPAaMMHPOBAHUS M PELICHUS
MareMaTtnyeckux 3anad ¢ nomoimpbio MATLAB. Takke HE0OX0AMMO MPOCMOTPETh MaTepual,
csanHbli ¢ TOD W snexkTpudeckuMu MammHaMd. Bc€ 3TO MO3BOIUT 0Oojiee yBEPEHHO
YyBCTBOBAaTh ce0s Ha JIEKIUAX U C MEHBIIMMH YCUITUSIMU BOCIIPUHUMATh HOBYIO HH(GOPMAIUIO TIO
JaHHOW nucuuiuiviHe. Eciiu Bo Bpemsl JIEKIIMM BO3HUKIM «TYMaHHbBIE MECTa» COMHEHUMH, TO UX
00s3aTeNnbHO CleqyeT pasBesTh. /[ 3TOro mporecca MOXKHO MpPHUBIEYb CBOET0 BEPHOTO
COIO3HHKA B JuIle JiekTopa. [Ipudem kak Bo Bpems JIeKIUH, Tak U nocie. B mobom cinyyae cnemayer
3alIOMHUTH JIB€ MPOMUCHBIC UCTUHBI, MIEpBasi — MperoiaBareib MoxyvyaeT 3apaboTHYIO IJIaTy 3a
TO, YTO OKa3bIBaET 00pa30BaTEIbHBIE YCIYTH CTY/ICHTY, T.€. 00y4aeT ero, a BTopasi — OH 000)KaeT
T€X CTYJIEHTOB, KOTOpHIC JIIOOAT €ro MTUCHUIUIMHY. DTy JI00OBb CTYACHTY CIEIyeT BhIpaXKaTh
CTaOUJIBHBIM TOCEIIEHUEM U aKTUBHOW pabOTOM Ha JEKIUSIX, MPWIEKHBIM H3YyYEHHEM €ro
TUCIUIUIMHBI M BONpPOCaMH, KOTOpble OyayT JEMOHCTPHpPOBATh Bally HCKPEHHIOIO
3aMHTEPECOBAHHOCTD B MOJIYYEHUH TUX 3HAHUNA. MOXHO MPEAIONIOKUTh, YTO YeM OOJIbIIE BbI
3aJjaIuTe BOIIPOCOB BO BPEMsI CEMECTPA, TEM MEHbIIIE UX BOSHUKHET BO BPEMs IK3aMeHa.

HacrositenpHO pexkomeHayro mepes O4epeqHOW JIEKUUEH BBIYYUTh COJECpKAHUE
npenpinymei. [lomHuTe, €ciiv Bbl IPOMYCTUIIH JIGKIIMIO WIIM HE MOHSUIA YTO-TO Ha MPEAbIAYILEeH,
TO HY)XHO 00s3aTelbHO €€ Mepenucartb M BbIYYHUTh. 32 BO3ZHUKIIMMHM BOIPOCAaMH, €CIM HET
BO3MOXKHOCTH CBSI3aThCSl C NpPENOAaBaTeNeM, cielyeT 0OpaTUTbCS K CBOMM OJIHOTPYINITHUKaM,
BO3MO>KHO OHU CMOT'YT BaM IOMOYb. [IoMHUTE, 4TO KaXkas Mmocyieyronas JeKIus 6azupyercs Ha
MpebIayIIed, 3T0 KaK CTYNEHbKHM Ha BEPIIMHY MMO3HAHUS ITOW JUCHUIUIMHBI, 9TO KaK OYKBBI
andaBuTa, yem OoJbIle Bbl 3HaeTe OYKB, TeM Jierye MmpodecTh ciaoBo. Haaerock, uto mocie
3aBEPIICHMS Kypca JEKUUN MO 3JIEKTPUUECKUM MAIlIMHAM Bbl CMOXETE JIETKO MX «UUTaThy, T.€.
HaXOJUTh HEUCIPaBHOCTHU, IKCIUTYaTHPOBaTh, PEMOHTHPOBATh U YIUBIATHCS KpPacoTe ITHUX
«BEYHO» BpALIAIOLIMXCS MAaIIWH, 3JIETAHTHO MPeoOpa3yroluX MEXaHWYECKYI0 SHEpruio B
AIIEKTPUUYECKYIO U 0OpaTHO.

5.2. MeToan4yecKue peKOMeHJal Uy AJI NOATOTOBKH 00y4YaloUMXCA K
NPAaKTU4YE€CKUM 3aHATUAM

Ha mnpaktuueckux 3anstusx mno «MATLAB, Simulink u SimPowerSystems B
AIIEKTPO3HEPIETUKE» PACCMATPUBAIOTCA BONPOCHI, CBSI3aHHBIE C PAacuyeTOM CTaTHUYECKUX H
JTUHAMHYECKUX PEXUMOB pabOThl 3JIEKTPOIHEPreTHUEeCKUX YCTpPOMCTB M cucteM. Hampuwmep,
onHo(dazHble W Tpex¢aszHble TpaHCPOPMATOPBI, ACUHXPOHHBIM JBHUraTeib, JBUTaTellb
MOCTOSTHHOTO TOKa MapajuleIbHOTO BO30YXKIEHHs, 0HO(pAa3HbIM U Tpex(da3HbI BBIIPIMUTENH,
TpexdasHble OJHO- M JBYX- TpaHC(OpMATOpHbIE MOACTAHIMHU. B cuiy 3TOro HeoO6Xxoaumo
MOBTOPUTHh  Pa3/ieibl TEOPETUYECKHMX OCHOB JJIEKTPOTEXHUKH, JJIEKTPUUECKUX MAIHH,
AIIEKTPOIHEPIETUYECKUE CHUCTEMBl M CETH, IIOCBSIIECHHBIE ONPEJECICHUI0 IIAapaMeTpOB, YTO
MO3BOJIUT B AaJIbHEHIIIEM COKOHOMUTD BPEMSI Ha MPAKTUUECKUX 3aHATHUSX.

IIpy moAroTOBKE K NMPAKTUYECKUM 3aHATUSAM CJIENYET 03HAKOMUTBHCS ¢ METOINYECKUMU
YKa3aHUAMU K MPaKTHYECKUM 3aHATUSM U y4eOHBIM 1ocoOueM aBTopa pabodeil mporpammbl

[4,7,8].
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5.3. MeToauyeckHe yKa3aHMA M0 CaMOCTOSTE/JbHOM padoTe 00y4aloIuxcs

CamocrositennbHass  pabora  oOydaromuxcsi  BKJIIOYaeT B ce0d  BBINOJTHEHHUE
pacueTHoO-TpaduyecKoil paboThl, KOTOpas OXBaThIBaeT BCE paszjeibl yueOHOro mocodus [4].
JIOTIOTHUTENBHO OOYUYaAIOUIMMCSL TIPEAJIaraeTcs CaMOCTOSTENbHO HM3YyYHTh MHOTOYHCIICHHBIC
npumepsl, noctapisiembie ¢ cuctemoit MATLAB, Simulink u SimPowerSystems. Ilo kaxmoi
TEME JUCIUIUIMHBI OOYyYaloUIMMCs TpeajaracTcs MepeueHb 3aJaHuid JUIsl CaMOCTOSTEbHOU
paboTHLI.

K BBINONHEHWIO 33MaHUN ISl CAMOCTOSITENILHOW Pa0OThI MPEIBSABISIOTCS CIEIYIOIINE
TpeOOBaHUS: 3aJaHUSl JOJDKHBI HCIONHITBCA CaMOCTOATEIbHO W MPEACTaBIATHCS B
YCTAHOBJICHHBII CPOK, a TaKke COOTBETCTBOBAaTh YCTAHOBJICHHBIM TpPEOOBAaHMSIM TI0
0 OpMIICHHIO.

[Ipu BIMOTHEHUN CAMOCTOATEIHLHON PAOOTHI 00YUAIOIIUMCS CIICAYET:

® pPYKOBOJCTBOBATHCS TpahuKOM MPOBEACHUSI CAMOCTOSATENLHON paboThI;

e BBIIOJHATHP BCE  IUIAHOBBIE  3aJaHMsi, BbIABAEMbIE  IIpPENOJaBaTENIeM UL
CaMOCTOSITENILHOTO BBIMOJIHEHHUS, U pa30upaTh HA CEMUHApaX U KOHCYJIbTAIUSIX HESICHBIE
BOIIPOCHI.

® [UCIOJIb30BaTh TMPU MOATOTOBKE COOTBETCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB
CeBKaBI TTA (mipu yTBEp>KI€HUHU TAKOBbIX );

e [IpM TOJArOTOBKE K 3a4yeTy MapajulelbHO MNpopaldaThiBaTh COOTBETCTBYIOLIUE
TEOPETUYECKHE U MPAKTHUECKUE Pa3/eibl TUCHHIUINHBI, (QUKCUPYS HESCHBIE MOMEHTHI
JUIS UX O0CYX/I€HUS Ha TUIAaHOBOM KOHCYJbTAIUH.

[Ipy BBHIMOJIHEHWH CAMOCTOSATENBHOW PabOTHI MO  JUCHUIUIMHE OOYYarOIUMCS
HE00XO0UMO HCII0JIb30BATh OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPY 110 AUCLUILINHE.

TeMbl 1 BOIIPOCHI AJHA CAMOCTOATEC/ILHOI0 U3YyICHUS

Kak 3anyctuts MATLAB?

Kak undopmarus pazmemaercs B okae Command Window?

Kak undopmarius pasmemiaercs B okae Workspace?

Kak co3mars ckpunt?

Mo>XHO 7 UCHONB30BaTh KUPUJUIMILY B Ha3BaHWM (haiiia, B KOTOPOM pa3MeEIIeH TEKCT

cKpurra?

6. B xakom okHe pasmemaercs MHQOpPMaLUs O KOMaH/AaX, KOTOpble ObUIM 3aHECEHBI B
Command Window?

7. Kak ounctuth okao Workspace?

8. Kak ounctuts okHo Command Window?

9. Kak ounctuth okHo Command History?

10 Kak B MATLAB co3nath nepeMeHHYI0?

11 Kakoif 3HaK HEOOXOJMMO TMOCTaBUTh B KOHIIE CTPOYKH I MPEAOTBPAILIEHUS BBIBOJA
3HAYEHUS IEPEMEHHOM?

12 Kaxk co3nath BEKTOp CTPOKY?

13 Kak co31aTh BEKTOp CTPOUKY?

14 Kak co3ngath MaTpuiry?

15 B kakux ciaydasx UCMOIB3YeTCs TOUKa IMepe]] 3SHaKaMi YMHOKESHHUS, JISICHUS U T.11.7

16 Kak B MATLAB 3anaeTcst KOMITJIEKCHOE YHCIIO?

17 Kax Be13Bats Qynkimio MATLAB?

18 Kakas (hyHKITUS HCITONIB3YeTCs JIUISl TOCTPOCHHUS IIPOCTEHIero rpaduka’?

19 Kaxkwue ycnoBHbIE onepaTopsl ucnoib3ytores B MATLAB?

20 Kakoif 3HaK CTaBsT mepea KOMMEHTapUsIMU B CTPOKE CKpUIITa?

21 Kak coznate pynkuuto B MATLAB?

22 Kak Bb3Bath pyHknuio B okae Command Window u ckpurta?

23 Kakyro pyHKIHI0 HEOOXOAMMO UCTIOIH30BATH TSI PEIICHUST CHCTEMBI

nuddepeHInaIbHbIX YpaBHEHHH?

oW E
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24  Kak otkpeITh 6ubaHOTeKY Simulink?
25 L] Scope
Hasnauenue Ooka ?

2 =] oisplay ,

Ha3znauenue 010Ka

2! {=——] Display ,

Hasznauenue G0ka

28 >>> Gain
Hasuayenue 0ioka ?
29

Hasnauenwue 6110ka
30 Kak co3zmate okao Simulink monens?
31 Kak nepenectu 610K U3 OMOTUOTEKN B OKHO MOJIEIU?
32 Kaxk coequauTh OJIOKHU?
33 Kak 3anyctuts Simulink mozens?
34 Cospmaere mpocreiinnyro  Simulink  Mozenb, KoTopast BBIBOZMT Ha OCHHILIOTpad
cunycouny yactoroit 100 I'u ¢ ammnrynoit 1000 B.

35 |5} owde =] Dispiay

C oMOIIBI0 MAaTEMaTHYECKOTO Oy0Ka ) O110Ka " IBYX

\7 Sine Wave

?

1 Constant ] ]
0JIOKOB cosmaere Simulink monens, KOTOpast pelaer MpOoCTYyIO

3amauy: 2*5=10.
36 Cosmaiite Simulink mozenb, B KoTOpol Ha OAWMH OCUMILIOrpad BBIBOIATCS B OIHY
KOOPIMHATHYIO IUIOCKOCTH JIBE CHHYCOHIBI C PA3HBIMU YaCTOTaMH U aMIUIUTYAaMHU.

37 Kak otkpbITh OMOHoTEKy SimPowerSystems?

38 Kak co3mars SimPowerSystems moaens?

39 Yewm ormmmyarores 610ku Simulink ot 610ko0B SimPowerSystems?

40 Kakume Omoku pacnonoxeHol B pasgene  Electrical  Sources  6ubGnmotexn
SimPowerSystems?

41 Kakwue 610K pacronoxeHsl B paszaene Measurements oudinorexu SimPowerSystems?

42 Kakue 6110KH pacrosioxeHsl B paszene Elements oubmmorexu SimPowerSystems?

43 Kakwue 610KH pacmonoxeHsl B paszeie Elements oubnnorexu SimPowerSystems?

44 Kak U3MEHUTh apaMeTpsl Ooka?

45 Coznateh SimPowerSystems Mojenb, KOTOpas COCTOMT U3 0Jioka MCTOYHHMKA
NepeMeHHOro HampspkeHuss dvacrotod 50 I'm ¢ ammmmrymoit 250 B, Gunoka
nocneaoBarenbHo coeauHeHHbIX compotuBieHuit RLC (R=100 Om; L = 0.001TH;
C=1000 mx®). BpiBecTu Ha ociiorpad HampspKeHHE Ha COINPOTHUBICHHUH U TOK,
IIPOTEKAIOIUN YEPE3 HETO.

46 Kakme oCHOBHBIE OJOKH pacroiliokeHbl B  pasnene Elements Oubmmorexu
SimPowerSystems?

47 Kak B 6moke Three-Phase Series RLC Branch (tpexdasnas nocnemoBatenpHass RLC
1eNb) 33]]aTh TOJIBKO aKTUBHOE CONPOTHUBIICHHE?

48 Kakue ocHOBHBIE OJIOKH HMEIOTCS B pasnene Machines?

49 C noMoIplo Kakux OJOKOB MOXKHO IepelaTh 3Ha4eHHE TOKAa M HANpsHKeHUsS B OJIOKH
Simulink?

50 C momoms kakoro Simulink 6;1oxa MO>XXHO paccyuTaTh BHICIINE TAPMOHUKHU CHTHANA?

51 Bocnonb3yiitech 0Oj0kaMM HMCTOYHHMKA OJHO(A3ZHOTO HAMPSIKEHHs, JUHEHHOTro
TpaHchopmatopa, a Takxke Onokamu Simulink, u coznpaiite Monenb, KOTOpas MO3BOJISET
paccunTaTh TOK KOPOTKOTO 3aMblkaHus. [lapameTpbl TpaHcopmaropa B3SITh 110
YMOITYaHHIO.

52 Kakoii 6JIOK BEIUUCIIAET ACUCTBYIOIIEE 3HAUeHNE CHHYCOUIATbHOTO CUTHaa?
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53

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

C oMOIIBI0 KaKoTo 0J10Ka MOKHO paccuuTaTh MOIIHOCTHU B LCITU ICPEMCHHOI'O TOKa?

Ne Bcero
cemec 4acoB
Ne
i Tpa Buasbi padoTsl O0pa3oBaTe/bHbIE TEXHOJIOTHH (0] 3
(] 0]
0] 0]
1. Jlexuust C UCHOIBb30BaHUEM
Ocnogsl pabotsl c MATLAB 1 . 2
KOMITBIOTEPHBIX T€XHOJIOTUM 1
2. OcHuoBsl paboTs ¢ Simulink WuTtepakTuBHAS JISKIUS. 2
OcHOBBI paboTHI € Jlexuust C UCHOIBb30BaHUEM 4
SimPowerSystems. KOMIIBIOTEPHBIX TEXHOJIOIUH
4. MonenupoBaHue u
HCCIIEA0BAHUE NIEPEXOTHOTO 1
Jlexuus ¢ UCI0JIb30BaHUEM
npolecca B UHAYKTUBHOCTH, . 4
KOMITBIOTEPHBIX TEXHOJIOTUI
KOHJICHCATOpe U
BBITIPSIMUTETIC
5. MonenupoBanue u
Jlexkuus ¢ UCI0JIb30BaHUEM
HUCCIIEIOBAHNE . 4
KOMITBIOTEPHBIX TEXHOJIOTUI
TpaHcopmaTopa 1
6. MopenupoBaHue u
7 Jlexuusi ¢ UCTIOIb30BAaHUEM
UCCIIeIOBAaHHE JIBUTATEIIS . 2
KOMITBIOTEPHBIX TEXHOJIOTUI
MIOCTOSTHHOTO TOKa
7. MonenupoBanue u
Jlexkuus ¢ UCIOJIb30BaHUEM
UCCIIeI0BaHHE ACHHXPOHHOTO . 2 1
KOMITbIOTEPHBIX TEXHOJIOTUI
JIBUTATeIIs.
8. MonenupoBaHue u
uccieJ0BaHNe JIexuus ¢ UCTI0JIb30BaHHEM 4 1
OJTHOTpaHC(HOPMATOPHOM KOMITBIOTEPHBIX TEXHOJIOT U1
LIEXOBOM MTOICTaHIINN
9. MonenupoBaHue u
HCCIIeJOBaHHE JIexuus ¢ UCTI0JIb30BaHHEM 4 1
JBYXTpaHC(POPMaTOPHOH KOMITbIOTEPHBIX TEXHOJIOTUI
LIEXOBOM MOACTAHIIUU
HTroro 7 cemectp: 28 6

7.1. [lepeyeHb OCHOBHOM U JONOJIHUTE/ILHON Y4€OHOU JINTEPaTyphbl

7. YYEBHO-METOAUYECKOE U UH®POPMALIMOHHOE

KOMHBIOTCpHOe MOZACIINPOBAHUC IJICKTPOMCXAHUYCCKHUX CUCTCM IMOCTOAHHOI'O U

OBECIIEYEHHUE JUCOUII/INHbI

Cnucox 0OCHOBHOI1 JINTEPaTypPhI
1. esxonos, B. [1. MATLAB : mosHbrit camoyuutens / B. I1. [psikoHOB. — 2-¢ W31, —
Caparos : [IpopoOpaszoBanue, 2019. — 768 ¢. — ISBN 978-5-4488-0065-8. — TekcT :
AJIEKTPOHHBIN // DnekTpoHHo-0nbmmoTeunas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87981.html (nata o6pamenus: 23.01.2021). — Pexxum goctymna:
JUISL aBTOPU3UD. MTOJIb30BATENEH.

nepemennoro Toka B cpeie MATLAB Simulink : yae6roe mocobue / FO. H. Jlementses, B. b.
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http://www.iprbookshop.ru/87981.html

Tepexun, U. I'. Ognokoneuios, B. M. PyneBckuil. — ToMck : TOMCKUI MOTUTEXHUYECKUN
yauBepcuteT, 2018. — 497 ¢. — ISBN 978-5-4387-0819-3. — TekcT : 31eKTpOHHBIH //
OnekTpoHHO-O0ubnoreunas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/98983.html (nata o6pamenus: 23.01.2021). — Pexxum gocryma:
JUISL aBTOPHU3HP. ITOJIb30BaTENCH
. Yepnsbix, 1.B. MogenupoBanue a1eKTpoTexHu4eckux ycrpoiicts B MATLAB.
SimPowerSystems n Simulink [DnexTponnsiit pecypc]/ N.B. UepHbIX. — DIIEKTpOH.
TekcToBbIe 1anHble. — Caparos: [Ipopobpaszosanue, 2017. — 288 ¢. — 978-5-4488-0085-6.
— Pesxxum poctyma: http://mww.iprbookshop.ru/63804.html
[TnoxotaukoB K.O. MeToap! pa3pabOTKu MAaTEeMaTUYECKUX MOJICIICH 1 BBIYMCIUTEIBHBIN
skcriepuMeHT Ha 0asze maketa MATLAB [DnekTponnsiit pecypc] : kypc nekiuii / K.O.
[Tn1oxX0oTHUKOB. — DneKTpoH. TekcToBbie qanubie. — M. : COJIOH-ITPECC, 2017. — 628 c.
— 978-5-91359-211-8. — Pexum gocryna: http://www.iprbookshop.ru/64926.html

CnuCcoK 10N0THUTEILHOM JINTEePaTyphl
Hbsixonos, B. I[1. MATLAB u SIMULINK st paguonnxkenepos / B. I1. JIpskoHoB. — 2-¢
u3a. — Capartos : [IpodobpazoBanue, 2019. — 976 ¢. — ISBN 978-5-4488-0063-4. — Texkcr
: QIICKTPOHHBIN // DnekTpoHHO0-0nbmoTeyHas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87980.html (nara o6pammenus: 23.01.2021). — Pexum gocryma:
Ju1s apropusup. [lons3oBarenei
Poraues, I'. H. [Iporpammusie cpeactea MATLAB mis MmoneupoBaHus, aHAIM3a B CHHTE3a
CUCTeM ympaBiieHus : yaeonoe nocodue / I'. H. PoraueB. — Camapa : Camapckwii
rocyaapcTBeHHbIN Texunueckuil ynusepeutet, 9bC ACB, 2019. — 183 ¢c. — Teker :
IIEKTPOHHBIHN // DnekTpoHHO-OMbMMoTeyHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/111710.html (zata o6pamenus: 23.01.2022). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTIB30BaTENEH
3emisikoB, B. B. MoaenupoBanue usmeputelbHbIX 3a1a4 B cpeae MATLAB + Simulink :
yuebHoe mocodue / B. B. 3emisikos, B. JI. 3emisikos, C. A. TonmaueB. — Pocros-na-J{ony,
Taranpor : U3natensctBo FOxHOro henepanpHoro ynusepcuteta, 2020. — 144 ¢c. — ISBN
978-5-9275-3499-9. — TekcT : 2eKTpOHHBIHN // DNeKTpoHHO-O0nbmoreunas cucrema IPR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/107962.html (nara obpamienus:
23.01.2020). — Pesxxum octyma: Jyisi aBTOPU3MP. MOJIb30BATEICH
Jlacuna A.M. Ucnons3oanue Matlab 1 GNU Octave B BelurcauTenbHol gusuke. YacTs 1
[DnexTpoHHbI pecypc] : KoHcneKT jekiuid / A.M. Jlacuia. — DJIeKTPOH. TEKCTOBBIE
naHHble. — Omck: OMCKuU# rocyiapcTBEHHbIN TeXHUYeckuid yHuBepeutet, 2016. — 44 ¢. —
978-5-8149-2483-4. — Pexum nocryna: http://www.iprbookshop.ru/78432.html

MeToauueckue MaTepUAJIbI

Jlxennyoaes A.-3. P. MATLAB, Simulink u SimPowerSystems B ayiekTposHepreTike u
AIIEKTPOTEXHUKE: yueOHOe ocobue /i 00yJyarouXxcst 0 HalpaBIeHUIO OTOTOBKU
13.03.02 "DnekTpo3HepreTrKa u NeKTpoTeXHUKa", mpoduip "InekrpocHadkenue" /
Jxenny6aeB A.-3. P., — Uepkecck: BUL] CeBKaBI'TTA, 2016. — 160 c.
Hxennybae A.-3.P. MATLAB, Simulink u SimPowerSystems B 3j1eKTpoIHEpTeTHUKE:
NPAaKTUKYM JJIsl CTY/IEHTOB OYHOM (OopMBbI 00ydeHus 1o HanpasieHuto noarorosku 13.03.02
"DNIeKTpOIHEPTETHUKA U DIIEKTPOTEXHHKA", Tpoduih "DiekTpocHabxeHue" /
Jxenny6aeB A.-3. P., — Uepkecck: BUL| CeBKaBI TTA, 2016. — 20 c.
HxennybaeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 3JIeKTpOIHEpTEeTHKE:
METOAMYECKHE YKa3aHHsI K CaMOCTOATENbHOM paboTe 00yyaromuxcst o HaupaBiICHUIO
noarotoBku 13.03.02 "DrekTposHepreTUKa U JIEKTPOTeXHUKA", MpoduiTb
"DnekrpocHadkenue" / xenayodaes A.-3. P., — Uepkecck: BULL CeBKaBI' TTA, 2016. — 36 c.
Hxennybaes A.-3.P. MATLAB, Simulink u SimPowerSystems B 3JIeKTpOIHEpTEeTHKE:
COOPHHK KOHTPOJBHBIX pa0OT AJisl 00yJaronuxcs o HanpapieHuto noarorosku 13.03.02
"DIIeKTpOIHEPTETUKA U DIIEKTPOTEXHHKA", Mpoduih "DiekTpocHabxeHue" /
Jxenny6aeB A.-3. P., — Uepkecck: BULL CeBKaBI TTA, 2016. — 16 c.
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7.2. Illepedyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«AHTEpHED?

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

http://fcior.edu.ru - ®eaepanpHblii HEHTP MHOOPMALTMOHHO-00PA30BATEIBHBIX PECYDCOB;

http://elibrary.ru - Hayunas s3nekTpoHHas OunbIMOTEKA.

7.3. MndopMannoHHbIe TEXHOJIOTHHU, IMLIEH3MOHHOE POrPaMMHOe o0ecnieyeHmne

HI/IHGH3I/IOHHOG IMPpOrpaMMHOC obecnieyeHne

PeKkBU3UTHI TUIIEH3HI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Csenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpounas

Antusupyc Dr.Web Desktop Security Suite

JIuTeH3nOHHBIN cepTU(UKAT
Cpok neiictBus: ¢ 24.12.2024 no 25.12.2025

Koncynsrant Ilmroc

Jorosop Ne 272-186/C-25-01 ot 30.01.2025 1.

udposoii 00pa3zoBaTenbHBIN pecypc
IPR SMART

JIuuensuonnsiii qorosop Ne 12873/2511 ot
02.07.2025 r. Cpok nevictBust: ¢ 01.07.2025 r.
10 30.06.2026 r.

becmrataoe I[1O

Sumatra PDF, 7-Zip

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJINHbI

8.1. Tpe60oBaHuA K ayAUTOPUAM (IIOMeEILEHUAM, MeCTaM) JJisl IPOBeAeHMs

3aHATUI
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ABTomaTtuzupoBaHHoe pabouee MecTo -10 m.
Jocka marauTHO-MapkepHas Brauberg120*240 cm,
altoMuHueBas Mapka,231702.- 1 .
WnTepaktuBHas cucrema, Hoyroyk — 1 .
Crernuanu3upoBaHHasi MeOeb:

Cron yuennveckuid — 17 mr .

Cryn yyeHndeckui - 34 .

Cron npenogaBarens — 1 miT.

Kpecno cTyn markuit npenogaBarens - 11T.
Kunxubrit mkag -1 mr.

Bemaka - 1

JKamro3m BepTHKaIbHBIE-2 IIT.

TpenaxepHbIN 3aI1:

ABTOMaTU3MpPOBAaHHBIE paboyne MecTa:
ABTOMaTHU3MpPOBaHHOE pabouee MeCTO ISl CTYIEHTOB - 6 TIT.
LED ITanens Samsung - 1 .

Cepgep - 1 .

Hcrounnk 6ecniepeboitHoro nutanusi- 1 mir.

HaumenoBan IIpucnoco0/ieHHOCTH
HaunmenoBanue .
P — ue noMenieHuii s
Haunmenosanue (Monys) CrenaJbHbIX HCIO0JIL30BAHUSA
ClIIeNHAJIbHOCTH, - alcimc ; noMeueHu u OCHAIIEHHOCTH CIENHAJTbHBIX MOMEIEeHN i U IMMOMeIleHn il HHBAJIHIAMHA U
HaNpaBJIeHUs P NoMeleHHit JJIs1 CAMOCTOAITE/ILHO PadoThI JIMIAMH C
COOTBETCTBHHU C
MOATOTOBKHU IS OrpaHUYeHHBIMH
YueOHbIM

= CaMoCTOSITEIb BO3MOKHOCTSIMU

S JIAHOM N

= HO¥i padoThI 310POBbA

N Onexrposnepreruka | MATLAB, VYuyebHas Habop nemoHcTpanimoHHOro 000pyA0BaHUS U Briienennsie

o | 1 anekrporexauka | Simulink u ayTUTOPUS U | YICeOHO-HATIISITHBIX TIOCOOUH, 00SCTICYNBAIONINX TEMATUICCKUAE | CTOSHKHU

() -

o3 | HANpABIEHHOCTS SimPowerSyste | mpoBeaeHus WJLTIOCTPAITIH: ABTOTPAHCHOPTHBIX
(mpoduib) ms B 3aHITHHA JlucnneitHpiii Kinacc: CPENCTB IS
«ONEKTPOCHAOKEHH | AIEKTPOIHEPreT | JIeKnuoHHoro | MHTepakTuBHas cucrema, HoyrOyk — 1 mir. WHBAINIOB;

e» uKe THUIA ABTOMaTH3MPOBaHHbIE paboune MecTa: JOCTAaTOYHAs IIUPUHA
Ayn. Ne 321 6 | ABromMaTu3upoBaHHbIE paboUune MecTa: JIBEPHBIX ITPOEMOB B

CcTeHaX, JECTHUYHBIX
Mapuien, TiomaaoK




Ikad namonbueii ZPAS 19- 1 mr.
Kommyrarop TP-LinkTL- SG3216 — 1 mir.
Kommyrarop Cisco Catalist 2960S 24 Gige - 1 mir.
KonTpomnnep Buneo curnana - 1 mir.
[Tnorrep - 1 wt.

Crneunanu3upoBaHHas MeOelb:

CTOn yYeHUYEeCKHUi —6 mT .

Cryn yaenndeckuit - 12 mr.

Crou npenogaBatesns - 11T.

Cryn npenogaBarens MATKui — 1 mr.
Kanro3u BepTukanbhbie - 1 mr.

VYueOHas
ayIUTOPUS 1711
MIPOBEICHUS
3aHATHH
CEMHUHApPCKOI0
THIIA,
KYpPCOBOTO
MIPOEKTUPOBAH
Hst
(BBIIOJTHEHUE
KYPCOBBIX
pabor),
TPYIIIOBBIX U
WHIUBUIYATbH
BIX
KOHCYJIbTAlUH,
TEKYIIEeTO
KOHTPOJIS U
MIPOMEXYTOYH
OH aTTecTaInu
Ayn. Ne 321 6

TexHuueckue cpeacTBa o0ydeHus, CIysKamue s

nperocTaBieHus yueOHol nHpopMaliu OOJIbIION ayAUTOPHH:

Jucrieinpli Kiacc:

WnrepaktuBHas cucrema, Hoyroyk — 1 .
ABTOMaTU3UpPOBaHHBIE paboyne MecTa:
ABTOMaTU3UpPOBaHHBIE paboune MecTa:
ABTomaTtuzupoBaHHoe pabouee mecTo -10 m.
Jocka MmarauTHO-MapkepHast Brauberg120*240 cm,
aNtoMuHueBas Mapka,231702.- 1 .
WnTepaktuBHas cucrema, Hoyroyk — 1 mr.
Crneunanu3upoBaHHas MeOelb:

Cron yuennyeckuit — 17 mr .

Cryn yaeHndeckuit - 34 mir.

Cron npenogaBarens — 1 miT.

Kpecno ctyn msrkuii npenogaBaress - 11uT.
Kunxubrit mkag -1 mr.

Bemaka - 1

JKaro3u BepTHKaIbHBIE-2 IIIT.

TpenaxepHbIN 3aI1:

ABTOMaTH3MpPOBAaHHbIE paboune MecTa:
ABTOMaTHU3MpPOBaHHOE pabouee MeCTO ISl CTYIEHTOB - 6 TIT.
LED ITanens Samsung - 1 mir.

Brinenennnie
CTOSIHKU
aBTOTPAHCIOPTHBIX
CPEACTB I
WHBAJIUJIOB;
JIOCTaTOYHAas IIMPUHA
JIBEpPHBIX MTPOEMOB B
CTEHaX, JICCTHUYHBIX
Mapuien, TUIOMAI0K
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Cepsep - 1 wr.

Hcrounnk 6ecriepeboitHoro nuranus- 1 mr.
Ixad nanonbubil ZPAS 19- 1 mir.
Kommyrarop TP-LinkTL- SG3216 — 1 miT.
KommyTrarop Cisco Catalist 2960S 24 Gige - 1 mT.
KonTpomnnep Buneo curnana - 1 mr.
[Tnorrep - 1 .

Crneunanu3upoBaHHasi MeOElb:

Crton yueHn4yeckuii —6 it .

Cryn yuenuueckui - 12 mr.

Cron npenogaBatesns - 1.

Cryn npernoaaBarens MIrkuii — 1 mr.
Kanro3u BepTHKanbHbIe - | 1IT.
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8.2. Tpe6oBaHMs K 0600PYyA0OBaHMIO Pa60OYUX MECT NPenojaBaTeJis U
00y4YaUMXCs

1. PaGouee MecTo mperoaaBatelis, OCHAIIEHHOE HOYTOYKOM.

2. Pabouee MecTo 00yUaronierocsi, OCHalIeHHOE KOMITBIOTEPOM C TIOCTYIOM K ceT «HTepHeT»,
JUIst pabOThI B AJIGKTPOHHBIX 00pa30BaTeIbHBIX Cpelax, a Takke Ui paboThl ¢ JIEKTPOHHBIMU
y4eOHUKAMU.

8.3. Tpe6oBaHUA K cCIeMAJIU3MPOBAHHOMY 000PYA0BaHUIO

Crienmanu3upoBaHHOT0 00OPYIOBAaHUS HE TpeOyeTCs.

9. OCOBEHHOCTH PEAJIM3ALIUU AUCHUII/IMHBI A1 UHBAJIM0B U
JINL, C OTPAHUYEHHBIMHX BO3MOKHOCTAMU 310POBbA

Jns obecriedeHuss 0Opa30BaHUS WHBAIUAOB U OOYyYaIOUIUXCS C OTrPaHHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbsl  pa3pabaThiBaeTcsi (B CiIy4ae HEOOXOJUMOCTH) amanTHpOBaHHAs
oOpa3oBaresibHasl MporpamMma, WHIWBUAYAIbHBIM y4eOHBIM IJIaH ¢ YY4ETOM OCOOEHHOCTEH HX
NCUXO(U3UUECKOTO PAa3BUTHS U COCTOSHUS  3[0POBBS, B YACTHOCTH TMPUMEHSETCS
WHAWBUIYAIBHBIN TIOJIX0J] K OCBOSHUIO TUCIUIUIMHBI, HHIUBUIYyalTbHBIC 3aJaHus: pedeparsl,
MUChbMEHHBIE PA0OTHI M, HAO0OOPOT, TOJBKO YCTHBIE OTBETHl M JUAIOTH, WHAWBHIyallbHBIC
KOHCYJIbTAIlK, WCIOJIb30BAaHUE JTUKTOPOHA ¥ JPYTUX 3alKCHIBAIOIIMX CPEJICTB IS
BOCITPOM3BEJICHHUS JIEKIIMOHHOT'O U CEMUHAPCKOT0 MaTepuara.

B memix oOecneyeHusi 0O0y4aromuxcsi HWHBAJIWIOB W JHUI[ C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH ~ 37I0POBbsSI  KOMIUJIEKTyeTcsi (OHJI OCHOBHOM yueOHOW JHUTepaTypow,
aJIanTUPOBAHHOM K OTPaHUYEHUIO AJIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB, JOCTYI K KOTOPHIM
opranu3oBad B bUIL[ Axagemun. B OubnnoTexe mMpoBOASTCS WHIMBUAYAIbHBIE KOHCYIbTAIIUU
JUISL TAaHHOM KaTerOpuu MOJIb30BATEIIEH, OKA3bIBAETCS MOMOILb B PETUCTPALIMHM U UCTIOJIb30BAHUHT
CETEeBBIX M JIOKABHBIX JIEKTPOHHBIX 00Pa30BATENBHBIX PECypCOB, MPEAOCTABISIOTCS MecTa B
YUTAIBHOM 3aJle.

[IpunoxxeHue 1. PoHA OLLeHOYHBIX CPEACTB



®OH/J OHEHOYHbLIX CPEACTB

MO JUCHUITJIMHE «MATLAB, Simulink u SimPowerSystems B 3jieKTpo3HepreTuke



1. TACTIOPT ®OHJIA OLIEHOYHBIX CPEJICTB
MO TUCHUTIJINHE

«MATLAB, Simulink u SimPowerSystems B 3J1eKTpo3HepreTHKe»

Komnerenmuu, popMupyembie B IPOIECCEe U3YICHUS TUCITUTLTAHBI

WNunexc @opMyIupOBKa KOMIIETCHIIUH

Croco0eH OCyILIECTBIATh HAYYHO-UCCIIE0BATENBCKHIE U OIBITHO-KOHCTPYKTOPCKHE

[1K-1
paboTHI 1O OTNIENIBHBIM pa3/iesiaM TEMbI

2. dranbl (OpMHUPOBAHNS KOMIIETEHIMH B MpoLecce 0CBOEHH s AUCHUIIIHHBI

OcHOBHBIMU ~ 3TanaMu  (HOPMHUPOBAHHMS ~ YKa3aHHBIX  KOMIIETEHIIMA  SIBIISIOTCS
MIOCJICIOBATEIbHOE HM3YYEHUE OOYYaIONIMMHUCS COACPIKATEIILHO CBS3aHHBIX MEXAy COOOi
pasnenoB (TeM) y4eOHBIX 3aHATHl. M3ydeHune Kaxoro pas3zeiia (TeMbl) Ipe/IoiaracT OBJIaJCHIE
HEOOXOJMMBIMU KOMIIETCHIIUSAMU. Pe3ysbTar arrecTanuu o0y4yaroIuXcs Ha Pa3jIHMyYHBIX dTarax
(dhopMHUpPOBaHMS KOMIIETEHIIMH TTOKA3bIBAET YPOBEHH OCBOCHMSI KOMIIETEHITUH.

OranHoCcTh (OPMUPOBAHUA KOMIIETCHLUH MPSAMO CBSI3aHA C MECTOM JAMCLMUILIMHBI B
00pa30BaTeNIbHOI NporpamMmme.

dDopmupyemMbie

Pa3aeinl 1 TeMBI JUCIHUILINHDBI
KOMIIeTeHIIHHU (KObI)

TeMbI T1K-1

pa3nena

[EN
N
w
IS

Ocnogsl pabotel c MATLAB

OcHoBesl paboTs! ¢ Simulink +

1. OcnoBsl padoTsi ¢ MATLAB,
Simulink u SimPowerSystems

OcHoBBI paboTHI ¢ SimPowerSystems
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2. MoaeaupoBaHue 3J1IeMEHTOB, yCTPOMCTB 1

CHCTEM J3JICKTPOIHECPIreTHKHU

MopenupoBaHue U UCCIICIOBAHNE

MEepCXOAHOrO IMpouccca B MUHAYKTUBHOCTH,

KOHACHCATOPC U BBIIIPAMUTECIIC

MopaenupoBaHHe U UCCIICIOBAHUEC
TpaHchopmaropa

MO,I[CJ'II/IPOBaHI/Ie U UCCICJO0BAaHUC
JABHUTIaTCIIsI IOCTOSIHHOI'O TOKa

MOI[GJII/IpOBaHI/Ie 1 UCCIICA0BAHUC
ACUHXPOHHOI'O IBUTATCIIA.

MopenupoBaHue U UCCICIOBAaHHE
OJTHOTPaHC(HOPMATOPHOH IIEXOBOMA
MOJICTAHIHN

MonenupoBaHue U UCCIEI0OBAHNE
JIBYXTpaHc(hopMaTOpHO 11EXOBOM
MO/ICTAHIIUU
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3. Iloka3aTesin, KPpUTEPUHU U CPEICTBA OLIeHUBAHMS KOMIIeTeHMI, opMHUpPYyeMBbIX B polecce H3yYeHUs TUCHUTINHBI

IIK-1. Cniocoben OCYLIECTBJIATL HAYYHO-UCCICA0BATC/ILCKHUE U OIILITHO-KOHCTPYKTOPCKHUE paGOTI)I M0 OTACJIbHBIM pasjiejiaM TEMbI

CpencrBa ouleHUBAHUSA
Kpurepuu oueHuBaHusi pe3yJibTATOB 00yUeHUs!
Nuauxaropbl pe3yJILTATOB 00yYeHMsI
AOCTHKEHUS . | MpomexyTo
HEYI0BJIETBOPHUTEI TeKywni
KOMIIeTeHIIU! YIOBJIETBOPHUTEIHHO X0po1IOo OTJIMYHO YHasA
bHO KOHTPONb
aTTectaums
He nemoncrpupyer | HactuuHo B ocHOBHOM B nonnoit mepe
NJK-TIK-1.1. CIIOCOOHOCTH JIEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPUPYET
Ocymiectisier OCYILIECTBIISITh CIOCOOHOCTH CIOCOOHOCTH CIOCOOHOCTH
PaboThI 10 00pabOTKE | PabOTHI IO 0OPAOOTKE | OCYIIECTBIATH PA0OTHI | OCYIIECTBIATH PAOOThI | OCYIIECTBIIATH
U aHAJIU3y U aHaJIU3y 10 00pabOTKe M aHATU3Y | 10 00PadOTKE U aHATM3Y | paboTHI [0 00paboTKEe | COOOLICHUE; qudT
HAYYHO-TEXHUYECKOM | HAYYHO-TEXHUYECKOW | Hay4YHO-TEXHUYECKOM | Hay4yHO-TEXHUYECKOM | U aHaIu3y TeCT
uHbopMaluu U uHpOpMAIINY U uHpopMaLuU U uH(pOopMaInuU U HAYyYHO-TEXHUYECKOU
pe3yibTaToB pe3yinbTaToB pe3yinbTaToB pEe3yNIbTaToB UHPOPMALIUU U
UCCIIeJOBaHUM UCCIICIOBAHUI WCCIIeIOBAaHUM UCCIIEIOBAaHHIA pE3yJIbTaToB
VICCIICJOBAHUM
NJIK-TIK-1.2. He nemonctpupyer YactuuHo B ocHoBHOM B nonnoit mepe
Bemomnsier CIIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
SKCTIEPUMEHTHI U BBITIOJTHSITh CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
otopmitsieT HKCHEPUMEHTHI U BBITIOJIHATH BBITOJIHATh BBITIOJTHSATH cooOI1eH e, -
PEe3yNbTaTh othopMITATH OKCIIEPUMEHTHI H OKCTIEPUMEHTHI U SKCIIEPUMEHTHI 1 TeCT
MCCIIeTOBAaHUH pe3yabTaTHI 0(OpMIIATH pe3ysbTaThl | OOPMIISTH Pe3yJbTaThl | 0GOPMIIATH
HCCIen0BaHUMN HCCIEN0BaHUMN HCCIe10BaHU I pe3yabTaThbl
HCCIIeIOBAaHUIN
NJIK-TIK-1.3. He nemoncTpupyer | HactnuHo B ocHOBHOM B nonno#M Mepe
[MoarorasnmBaer CIIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
AIIEMEHTHI MIO/JITOTaBJINBATh CIIOCOOHOCTH CMOCOOHOCTH CIIOCOOHOCTH
JOKYMEHTAIUH, AIIEMEHTBI MOJIrOTaBJINBATh MOJITOTaBITUBATh MO/ITOTaBIINBATh
MPOEKTOB, INTAHOBHU | JOKYMEHTAIIH, 3JIEMEHTHI AIIEMEHTHI 3JIEMEHTHI Y )
porpamMm MPOEKTOB, TUTAHOBU | JIOKyMEHTAIHH, JOKYMEHTAITUH, JOKyMEHTAITHH, oot 3a4€T
NPOBEICHUS porpamm MPOEKTOB, TJIAHOB U MPOEKTOB, TJIAHOB U MIPOEKTOB, TJIAHOB U
OTJICJIbHBIX JTAIOB MIPOBECHHUS NpOrpaMM MPOBEAEHUs | MPOrpaMM MPOBEACHHUS | MPOrpamMM MPOBEICHUS
HCCIIEJOBATENIbCKUX | OT/ENIBHBIX 3TAIOB OTJICJIBHBIX TANoB OTJIENIBHBIX 3TAloB OTJICJIBHBIX TANoB
pabor MCCIIEIOBATENILCKUX | MICCIIEI0BATEIbCKUX MCCIIeIOBATEITHCKIX MCCTIeIOBATEIHCKIX
pabor pabor pabot pabor




4, KoMIJIEKT KOHTPOJILHO-0IIeHOYHBIX cpeacTB nmo aucuuninne "MATLAB,
Simulink m SimPowerSystems B 3;1ekTpoIHepreTuke"

Bomnpocs! k 3aueTy ¢ OLlEHKOM

no qrucuummmHe«KMATLAB, Simulink u SimPowerSystems B anekTposHepreTukey

Paznen 1. OcuoBbl padorsl ¢ MATLAB, Simulink u SimPowerSystems

1.

2
3
4.
5

© © N o

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

[IpuBenuTe Ha3Banue ocHOBHBIX okoH MATLAB.

HazoBute Haznauenue ocHoBHBIX okoH MATLAB.

Kax co3nats ckpunt?

Kak co3nars pyHkmmo?

Byner nu paGotats QpyHKuMs, ecinu Ha3BaHHe QYHKUIMU OTJIMYAEeTCS OT Ha3BaHus (paiina c 3Toi
byHKIMen?

MoO>HO 71 BBI3BaTh (DYHKIIMIO U3 KOMaH/IHOTO OKHA?

OO0BbsacHUTe, KAaKUM 00pa3oM U e MOXKHO HalTu GpyHkuuu cuctemsl MATLAB?

Kax 8 MATLAB M0XHO co31aTh MAaCCUBBI?

Kak oOpamiarores K 21eMeHTaM MaTpUIb?

. Kakum cumBosiom 0003Havaercs npoueypa TpaHCIIOHUPOBAaHUS ?

11.

C kakoii nenpro npu paboTe ¢ MaTpULIAMH U BEKTOPAMH UCIIOIB3YETCs TOUKA MEPe] OTepaIfsiMu
YMHOKEHHUSL, JIeeHUs?

Kak B MATLAB co3aatoTcst KOMIUIEKCHBIE TIEpeMeHHbIe?

Kakast QpyHKIMS NCTIONB3YyeTCS TIPU CO3TaHUU KOMIUIEKCHOTO yrcia’?
Urto o3navaet "rnmobanpHas nepeMeHHas'"?

B yem oTiMume cTaHAApTHOTO MPOrPaMMHUPOBAHUS OT BU3YyalbHO-0JI0UHOT0?

Kak co3atoT KOMMeHTapuu Mpy HalMCaHUU CKPUNTOB?

Kak BpIBeCTH 4MCIIEHHOE 3HaUE€HUE IepeMeHHOil B paboueii o0inactu MATLAB?

Kak B MATLAB BreiBecTH rpadux yHKumn?

Kakas ¢pyHk1us ncnosb3yercs Juist peteHus cucTemsl Tud depeHInanbHbIX YpaBHEHU?
Kak BoccTaHOBUTH pacIiofio’KeHHE OKOH, 331aHHOE 110 YMOJTYaHUIO?

Kaxk MoHO 3anycTUTh CKpUNIT?

Pa3znes 2. MoaeanpoBaHue 3JIeMEHTOB, YCTPOICTB M CHCTEM 3J1eKTPOIHEePreTHKHU

22.
23.
24,
25.

Kak co3mars okHO Mozerm Simulink?
Kaxk n3mennts napamerpsi 6:10k0B Simulink?
O0BACHUTE, KaK COETUHSIIOTCS OJIOKH?

Kak Ha3biBaercs 6J'IOK, KOTOpLIﬁ co31acT CTynquaTBII‘;I curHain?
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26. HazoBwute ocHoBHBIE O10KkH OMOIHOTEKH SIMPowerSystems.

27. Kakue 0J0KHU CO3/1aHbl JIJIsl BU3YAIH3allid CUTHAJIOB?

28. OTtkpoiiTe 610K aACHHXPOHHON MAIlIMHBI ¥ TIEPEUYHUCITUTE €€ TTapaMeTPhl.

29. Kaxkoii 610K HCTIONB3yeTCs IS CO3/JaHUSI KOPOTKHUX 3aMBIKAHUIA B MOICTIH.

30. Kakue 610Ku npeiHa3HAYEHBI 711 U3MEPEHUS TOKOB M HAIPSHKEHUNA?

KpuTtepun oneHKH NpoMe:KyTOYHOM aTTecTalluy (32a4eT ¢ OLeHKOi1)

QuenKu «omauyHe) 3acIy’KUBaeT 00yJarOLIUIACS €CIIU OH:
e [I0Ka3aJ MIyOOKHME U MOJTHBIE 3HaHUS pabovyero MaTepuaa;
® IIOJIHOCTHIO IOHMMAET CYIIHOCTh ¥ B3aUMOCBSI3M PACCMaTPUBAEMBIX ITPOLIECCOB U SIBICHUHN MTPH
OTBETaxX Ha BOIPOCHI;
® AKTHUBHO U TBOPYCCKU pa60TaJ1 Ha MMPAKTUYCCKUX 3aHATUAX

®  BBIIIOJHHUII BCC (I)OpMLI y‘Ie6H0fI p360TBI C BBICOKMMHU PE3YyJIbTaTaMH.

Quenku «xopouioy 3aciyKUBaeT 00y4JaroUIUiiCs eClIu OH:

e [10Ka3aJl XOpollue 3HaHUs paboyero Marepuana;

® JIOCTaTOYHO XOPOIIO IIOHUMAET CYLIIHOCTb U B3aUMOCBSI3U PaCCMaTPUBAEMBIX IIPOLIECCOB;

® JaeT NpPaBWIbHbIE OTBETHl HAa HEKOTOPBIE BOIPOCHI IPH JOMOIHUTEIbHBIX (HABOMASIINX)
BOIIPOCAx;

® AKTHUBHO U TBOPYECKH pabOTall Ha MPAKTHUUECKUX 3aHATHUSIX;

e  BBIIOJTHUI Bce PopMbl yueOHOI pabOThI € OTOKUTEIBHBIMH OIICHKAMHU.

Quenku «y00siemeopumesibioy 3aclyKUBaeT OO0yYaromuiics, OOHApYXMBIIUKA B IEIOM
nocTatoyHoe (yIOBIETBOPUTENIBHOE) 3HAHME YYEOHOTO MaTepHuayia, TEXHUYECKON JTOKyMEHTallUH,
HOPMAaTUBHOM MpaBoBOM MH(OpMAaLMK, YMEIOUINII CBOOOJHO BBINMOIHATH 3aJaHMsl, IPETyCMOTPEHHBIE
IPOrpaMMOM, yCBOMBIIMK OCHOBHYO W  3HAKOMBIM C  JONOJHUTEIBHOW  JIMTEPATypOU,
pEeKOMEeH10BaHHOM Kadenpoi.

Ouenku «neyooesneneopunmeibHoy BhICTaBIAETCS 00ydarommuMes, 0OHapYKUBIIUM POOEIHI B
3HAaHUSX OCHOBHOT'O y4eOHOro mMarepuaia, JOMyCKAIOIUM MPUHIMUITHAIbHBIE OMIUOKY B BBIITOJHEHUN
MPEAYCMOTPEHHBIX MporpamMMoi 3amanuil. Takoil OIEHKM 3acCiyKHBAalOT OTBETHI OO0YyYaOIIUXCH,
HOCSIIIIME HECHCTEMAaTU3MPOBAHHBIN, OTPHIBOYHBIN, MOBEPXHOCTHBIM XapakTep, Korjaa odydaromuiics
HE ITOHUMAET CYIIECTBA U3J1ara€MbIX UM BOIIPOCOB.
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KomruiekT 3amanuii 11t pac4eTHO-TpauiIecKoit padboThI

o pucruminae «MATLAB, Simulink u SimPowerSystems B aieKTpoIHEpreTHKeE)»

Tema: MATLAB, Simulink u SimPowerSystems B a11eKTpo3HEpreTHKE.

3aganue: OCYIIECTBUTh PACUYCTHl CTATUYECKUX M JUHAMHYECKHX DPEKUMOB pabOThI Pa3IUYHBIX
ANEKTPOIHEPIeTUYECKUX YCTPONCTB M CHCTEM, HCIOJB3YS HE TOJBKO S3bIK MPOrpPaMMHUPOBAHUS
cucrembl MATLAB, HO M ero pacummpeHuii BU3yallbHO-0JIOUHOTO MojenupoBaHus Simulink wu
SimPowerSystems.

Pacuer pexumoB paboThl TpaHChoOpMaTOopa M ACHHXPOHHOTO MABUTATENSI OCYIIECTBUTH C
MTOMOIUIBI0 BCEX TPEX MPOTPaMMHBIX MPOIYKTOB, MEpEUYHCIECHHBIX BbilIe. [Ipy 3TOM B HUX cienyer
MCIOJIb30BaTh OJIMHAKOBBIE TTAPAMETPhl YCTPOMCTB, YTO MO3BOJIMT MOTYYUTh HICHTUYHBIE PE3YyIbTaThI
U OIICHUTh JOCTOMHCTBA U HEJOCTATKH Ka)XJOTr0 M3 MPOrpaMMHBIX MpoaykToB cucteMbl MATLAB.
[TpoBecTu uccie0BaHUe BIUSHUS TApaMETPOB HA TUHAMUYECKUE M CTATUICCKHUE XapaKTEPUCTHKH.

Pacyer ocTanbHBIX YCTPOWCTB M CHUCTEM OCYILECTBUTh CPEACTBAMU  PACHIMPEHUS
SimPowerSystems cucremsr MATLAB.

Hcxonuple naHHBIE ISl pacdeTHO-Tpaduueckol paboThl BHIOMPAIOTCS MO IMOCIEIHUM ABYM
udpam 3a4eTHOM KHIDKKHU U3 TaOJIHII, TPUBEJICHHBIX HUXKE.

Hcxonnbie nanabpie TpexdazHoro Tpancopmaropa s pacueTHO-TpapruecKoi paboThl

< JInHeliHbIe HAIPSKEHNS,
% = [Torepu COSQ2, < E U, o, kB
5( E SZH ) UK ) I X 1 R nu RL E g
= s | «BA % % (RC) 2 = [Ipennocnenuss mudpa
S & P =g umdpa
E = Px, Bm ’“ Harpyska 8
& Brm 0;1[2,3]4,5[6,7[8;9
0 25 180 560 45 | 48 1/0,8 Y/Yg-0
1 40 250 800 |45 | 4 1/0,8 | A/Yg-11
2 63 355 | 1090 | 45| 33| 1/0,81 | Y/Yg-0
3 100 | 500 | 1500 |45 |27 | 1/0,81 | A/Yg-11
4 | 160 | 700 | 2700 | 55| 4 | 1/082 | YIVg-0 | <« | % | 2| S| S
o 2 [ ~ ~
5 | 250 | 1000 | 3800 | 55| 35| 1082 |AYe1l|® | 2| S| S| @
6 400 | 1400 | 6000 | 8 | 3,5| 1/0,83 | Y/Yg-0
7 630 | 2300 | 8700 | 8 | 2 | 1/0,83 | A/Yg-11
8 [1000| 2750 | 12500 | 6,5 |15 | 1/0,84 | A/Yg-0
9 |1600| 3650 |18000| 6,5 |14 | 1/0,84 | A/Yg-11
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I/ICXOZ[HBIC HOMHHAJIBHBIC TAHHBIC U IMapaMETPbl ACHHXPOHHOI'O ABHUI'aTC/Id ¢ KOPOTKO3aMKHYTBIM POTOPOM JIsA PI'P

ITocnen.
I_[I/I(bpa n21—t ! PZIL’ U Jaun ! fl’ rl ’ Llo- ' r2 ’ LZO' y M, \] a0 ; \] un ! p
mmdpa 00/Mmun kBm B Iy Om I'n Om In I'n KM
0 1430 4 1,405 0,0059 1,395 0,0058 0,1722 06031351;
0,0343;
1 1440 75 0,7384 0,0031 0,7402 | 0,003045 | 0,1241 0.025
2 1460 15 02147 | 00011 02205 | 000093 | 0,06419 0615)22;
3 1480 37 0,08233 | 0,00071 0,025 0,000729 | 002711 | 0,37;032
4 1484 75 400 | 50 | 0,03552 | 0,00035 002092 | 0000324 | 00151 | 12513 | 5
5 1484 75 0,03552 | 0,00037 002092 | 000031 | 00151 | 12511
6 1487 110 0,02155 | 0,000226 0,012 0,00023 0,011 22,21
7 1487 110 0,02155 | 0,00025 0,01231 0,00021 | 0,01038 | 2.3;24
8 1487 160 0,01379 | 0000152 | 0,007728 | 0,000152 | 0,00763 | 282
9 1487 160 0,01379 | 0,000152 | 0,007728 | 0,000152 | 0,00763 | 2927
CraTuuecKuii MOMEHT Harpys3kKku B OTHOCUTCIIbHBIX SIMHHUIIAX
[Tpenmocneaass mudpa mmdpa 0 1 2 3 4 5 6 7 8 9
CraTn4ecKknii MOMEHT Harpysku B o.e., M _ ,, 05 | 06 | 07 | 08 | 09 1 11 | 12 | 13 | 14
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Kpurepun onenku:
- OUEHKA «(3AYMeEHO0» BbICMABIAENICs 00yUaroWemMycs, eciu
¢ BBINIOJIHEHHBIE 3a/laHUsl MPEJCTABJICHbI B YCTAHOBJIEHHBIE CPOKH, B IOJHOM OOBbEME, He
TpeOYIOT IONOJIHUTEILHOTO BPEMEHHU Ha 3aBEPILICHUE;
e coOmroneHbl TpeboBaHus, IpeabsBisiembie K PI'P;
® JIEMOHCTPUPYIOTCS TEOPETHUECKHE 3HAHMS, MPAKTUYECKHE HAaBBIKM U YBEPEHHOE HX
NPUMEHEHHE TMPH PEHICHUH THIOBBIX 3a/Jad C TOMOIMIBIO s3bIKA MPOTPAMMHPOBAHUS
MATLAB, a take 6ubau0TEK OJI0OKOB, KOTOPBIE UCIOIB3YIOTCS B pacmupenusax Simulink u
SimPowerSystems cucremet MATLAB,;
® OTCYTCTBYIOT IpyObIe omuOku PI'P;
®  COAEpKATEIbHO M apI'yMEHTHPOBAHO OTBEYAET HA BOMPOCHI, CBsi3aHHbIE C PI'P.
- OUEeHKA «He 3aUMeH0» 8bICNABIIAenCsl 00y4arouemycs, eciu
e paboTa HE cjaHa B CPOK WJTU UMEET OOJIBIIIOE YMCIIO OMIMOOK B BEIUHCICHUSIX;
e pabota ohopmiieHA B BBICIICH CTENIEHN HEOPEKHO;
¢ [Ipu 3aIIuTe 00yJaIOIIUIACS JEMOHCTPUPYET CYIIECTBEHHOE HEITOHMMAaHKE MPOOJIEMBI;
e 00ydJarouuics HE MOXET MPOJAEMOHCTPUPOBATH MPAKTUYECKUE HABBIKU PAOOTHI B CUCTEME
MATLAB npu pemieHuu TUIIOBBIX 3a1a4;
e OO0yyarouuiicss He MOKET OTBETUTh HAa OOJBIIMHCTBO BOIPOCOB MPEIOAaBATENs 1O TeMe

BeIntostHeHHOM PI'P.

Tecto! ast Tekyieit arrecrarun (ITK-1)

no quciuiuinae «MATLAB, Simulink u SimPowerSystems B aiekTposHepreTHKe» ISl CTYACHTOB
HaIpaBJIeHUs! TOArOTOBKY (criennanbHocTh) 13.03.02 DnexkTposHepreTuka u 3JIeKTPOTEXHUKA

7 cemecTp

1. MATLAB —53T0 cokpaliieHue OT CJIOB
1. Mathematical Laboratory (MaTemarudeckast 1TabopaTopusi)
2. Matrix Laboratory (MaTpudHast 1abopaTopusi)
3. Materialized Labour (oBerecTsieHHbI TPy/T)
4. Mathematical Labour (maremaruueckas pabora)
1

2. Tlaxerts! pacumpenuii cuctemsl MATLAB HazbiBatoTcst

1. Toolkits
2. Tools

3. Toolboxes
4. Toolmakers

! Boigenuts 1 BbIOpaTh YEPHBII LIBET TEKCTA.
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bonbsmuHcTBO KOMaua 1 GyHKIHHN cucteMbl MATLAB xpaHuTCs B BUE TEKCTOBBIX (DAMIIOB C
pacupeHueM

NS =
Qo 3=

Kaxkoe okno cucrembt MATLAB npenHa3zHaueHo /Il BBOIA YMCEII, IEPEMEHHBIX, BRIPAKCHHUH U
KOMaH/I, /U POCMOTPa Pe3yIbTaTOB BEIYUCICHUN U OTOOPaKEHUS TEKCTOB IIPOrpaMM

1. Command History

2. Command Window

3. Workspace

4. Current Folder

Knasumm <| > u <1> B Command Window (B komanaaom okae) MATLAB ciyxar

1. uIst iepeMelieH st Kypcopa BHH3 HII BBEPX 110 SKpaHy

2. IUTs TIEpeMEIICHHST KypPCopa BJICBO HJIH BIIPABO I10 SKPAHY

3. U1t OTOOpayKEeHMsI B CTPOKE BBOJIA PaHEE BBEICHHBIX C KIIABUATYPbI KOMAH/T U BHIPAKEHUIN
4. s IIepeMeNeH st Kypcopa BHU3 WM BBEPX Ha OJIHY CTPaHHITY

Jnst oTnenenus uenoi yactu yucna ot ApodHoit B MATLAB ucnonesyercs
1. Touka

2. zamsTas

3. TOuKa C 3arsiTon

4. nBoeroune

st 0603HaYeHHsI MHUMOW eIMHUIIBI B KOMITTIEKCHBIX unciax B MATLAB 3ape3epBupoBaHo ABa
CHMBOJIa

1. iuj
2. iuk
3. juk
4. due

Jliig nmepenoca AMuHHBIX Gpopmy: Ha apyryro ctpoky B MATLAB ucnomnbs3yeTcst cuMBOI
1. nBoeroune

2. TOUKa C 3arsIToi

3. MHOroTOYHe

4. Ttupe

ITpu 3ananuu BektopoB u Matpull B MATLAB npumenstorcs
1. kpyryble ckoOKH
2. KBajIpaTHbIE CKOOKHU
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3. ¢wurypHbIe CKOOKH
4. JBE KOCBIE YepPThI

10. Inst moctpoenus rpaduxos B muHeiHOM Maciitabe B MATLAB ucnons3yercst pyHkmms
1. bar

2. plot
3. subplot
4. figure

11. Kakas ¢yHKIMs 1M03BOJISIET pa3aeauTh rpadudeckoe okHo MATLAB Ha HeCKOJBKO MTOAOKOH U
BBIBECTH B KOKJIOM U3 HUX TPadUKH PA3THIHBIX (QYHKIIHHA

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

12. Komanpa text 8 MATLAB no3Bosisier 0ToOpa3uth
1. Haammch B 337]aHHOM MecTe Tpaduka
2. Ha3BaHWE TOPU3OHTAIHHOM OCH
3. 3aroioBOK rpaduka
4. Ha3BaHUE BEPTUKAJIBbHOU OCU

13. Jlnst co3manus MaTpuilsl ¢ HyleBbiMU 37eMeHTamu B MATLAB ciyxut BcTpoeHHast pyHKIus
1. null

2. Zzeros

3. ones

4. ans

14. Kakoii u3 nepeyrcieHHbIX HUXKE OIIEPaTOPOB SBJISETCS ONEPaTOPOM MOIEMEHTHOTO YMHOKEHHS
B MATLAB

1. *
2. **
3. *
4. |

15. Inuny Bexktopa B MATLAB M0OXHO onpeenuTh ¢ TOMOIIbIO (PYHKINH

1. dlina
2. width
3. long

4. length

16. {nst wero B8 MATLAB ucnons3yrotes oneparopst . +" u ".-"
1. 151 BBITTOTHEHWS TTIORJIEMEHTHOTO CIIOYKEHWSI M BBIYUTAHHS
2. U151 CTIO’KEHMS M BBIYUTAHHS MATPUIL
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17.

18.

19.

20.

21.

22.

23.

3. Takux oneparopoB B MATLAB He cymiecTByeT
4.  717st yMHOMKEHUS BEKTOPOB

C nomompto kakoit pynkiuu B MATLAB M0OXXHO BBITTOTHUTE OOpAIIEHUE MATPHUIIBI

1. ¢ nomompto GyHKIWMH PINV
2. CIIOMOIIBIO (PyHKIHH SINV
3. ¢ MoMOMIBIO GYHKIMH Cinv
4. ¢ oMo GyHKIHH INV

Kakoii nBeT o ymoruaHuio UCHoOIb3yeT peaakrop M-daitno B MATLAB st Beinenenus

CHHTAaKCHYECKUX OIIHOOK B KOJC IIpOrpaMMbl

1. cunwmii

2. KpacHbBIH

3. 3eleHbBIH

4. KenTblil

B kaxoii yactu rirasaoro okaa MATLAB Beimarorcsa cooOmenus 06 onmmokax?

1. B cTpoKe cocTosiHUSA

2. B okne Command History
3. B Current Folder

4. B KOMaHJHOM OKHE

Urto mpoucxoauT mpu BeimoHeHuU koMau sl A' B MATLAB?
1. TpancrioHnpoBaHue A

2. HAXOXKJICHUE OMPENICIIUTEIIS MATPHITHI A

3. HaxOXIEHUE MaTpHUIIbl, OOpaTHOM K A

4. HaxOXIEHUE CYMMBI JIEMEHTOB MaTpHIlbl A

Ha xakoii u3 IMUKTOI'paMM 1/1306pa>KeH HCTOYHUK IMIOCTOSHHOTO CUTHaja?

3L _|_> [\/> Y

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

Ha xakoii u3 IMUKTOI'paMM 1/13o6pa>1<eH HCTOYHUK CUHYCOUJAJIBHOT'O curaanua?

yL _r> [\/> 1D

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

Ha xakoii u3 muktorpamm n3o0paxen ocrpuiorpad?
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3 b Ap L)

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

24. Ha xakoil u3 TUKTOrpaMM U300pakeH TeHepaTop CTYIMEeHYaToro curHana?

y j> /\/> 1D

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

25. Ha xakoit U3 mUKTOrpamMM N300pakeH KOHIIEBOH MPUEMHHUK (3ariaynika)?
| )
2 CHE =
Display Clock XY Graph Terminator
1. 2. 3. 4.

26. Ha kako# u3 MUKTOTpaMM U300pakeH IUGPOBOM AUCTIICH?
| (=]
? C =
Display Clock XY Graph Terminator
1. 2. 3. 4.

27. Ha xakoii u3 nukTorpamm u3o0paxxeH rpadomnocrpouteis?
| >
? CHE =
Display Clock XY Graph Terminator
1. 2. 3. 4.

28. Ha kakoiil u3 nuKTorpaMmM M300pakeH HICTOUHUK TEKYILIEr0 BPEMEHU MOJICIUPOBAHUS ?
L 1] O]
J (D> 3 =
Display Clock XY Graph Terminator
1. 2. 3. 4.

[IpaBunbHBII OTBET — 2

29. Ha kakoii u3 mUKTOrpamMmM H300paxxeH OJI0K BEIYUCICHHS IPOU3BOIHON?
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M du/dt )y Y Lp y L ) X1 /»
Derivative

s+1 Integrator
Integrator Transfer Fcn Limited
1. 2. 3. 4,
30. Ha xako# U3 MUKTOrpaMM U300pakeH OJIOK IepenaTouHon QyHKIIUN?
1
M du/dt y L) NERN X1 />
S
Derivative s+1 Integrator
Integrator Transfer Fcn Limited
1. 2. 3. 4,
31. Ha xako#i u3 muKTorpaMm u300paskeH OJ0K uHTerparopa?
1
M du/dt y L NERY X1 />
s
Derivative = Integrator
Integrator Transfer Fen Limited
1. 2. 3. 4,
32. Ha kako#i U3 MUKTOrpaMM U300pakeH OJIOK MHTErpaTopa ¢ OrpaHuYeHUEM?
1
3 du/dt [y y L NERN )gf>
s
Derivative e Integrator
Integrator Transfer Fen Limited
1. 2. 3.

4.

33. Ha xakoii n3 mukTorpaMmm u3o00pakeH 0J0k cymmaropa?

J x> @ 35 b ¥ >
Product Sum Divide
1.

Gain
2. 3. 4,

34. Ha xakoii 13 MUKTOTpaMM H300pakeH OJIOK YCHITATEIIS?

)

Y X
3 X D @ N > D)
Product Sum Divide
1.

Gain
2. 3. 4,

35. Ha kako# u3 muKTOrpamMM M300pa)keH OJIOK BEIYUCIICHHSI IPOU3BEICHUS ?
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TR ST A
Product Sum Divide
1.

Gain
2. 4,

s X

w

36. Ha kaxoii 13 mUKTOrpaMM n300paskeH OJIOK JieneHus?

EIRE O R
Product Sum Divide
1.

Gain
2. 3. 4.
37. Ha kako#t u3 MUKTOrpaMM H300pakeH OJIOK MyJIbTUILIEKCUPOBAHHS (0O bEAMHEHHS ) CHTHAIIOB?
)
;I> NN Al D [A]

P —

Mux Switch From Goto

1. 2. 3. 4.

38. Ha xakoii U3 mUKTOrpaMm U300paxeH OJIOK YIPaBIIeMOT0 MePEKII0YaTeN sl CHTHAIO0B?

>0 Al [A]
P —
Mux Switch From Goto
1. 2. 3. 4.
39. Ha kaxoii n3 mukrorpaMm n300pakeH OJIOK pueMa CHTrHajla OT Jpyroro 0yoka (6e3 TuHuH
CBsI3U)?
b
} NN Al D [A]
»>—=
Mux Switch From Goto
1. 2. 3. 4.
40. Ha xakoif u3 MUKTOTpaMM H300paxkeH OJIOK TiepeIauyl CUTHAIA B IPYToi 0J10K (0e3 JIMHUY CBSI3H)?
>
;I> RN (Al D (A
>—=
Mux Switch From Goto
1. 2. 3.

4.
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4]1. Ha xakoif U3 MUKTOrpaMM HU300pakeH OJIOK 0HO(A3HOTO NCTOYHHKA HAMIPSHKEHUS IEPEMEHHOTO

TOKa?
a -
] B
. clo
DC Voltage Source Three-Phase Source
1. 2.
® o
AC Voltage Source Controlled Voltage Source
3. 4,

42. Ha kako# U3 TUKTOrpaMM U300pakeH OJIOK Tpexpa3zHOT0 HCTOYHUKA?
-]

i Ao
1 e
o cle
DC Voltage Source Three-Phase Source
1. 2.
2 @
AC Voltage Source Controlled Voltage Source
3. 4.

43. Ha kako# U3 MUKTOrpamMM H300pakeH OJI0K UCTOYHUKA HATTPSKEHHSI TOCTOSTHHOTO TOKa?
-]

L e
T Il}—@-'vh—rm’\-ﬁ o
DC Voltage Source Three-Phase Source
1. 2.
& ®
AC Voltage Source Controlled Voltage Source
3. 4.

44. Ha xakoil u3 NUKTOrpaMM U300pakeH OJIOK YyIpaBsieMOro HCTOYHUKA HAIIPSKEHUS ?
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o e
] A

. cla
DC Voltage Source Three-Phase Source
1. 2.
¥ ®
AC Voltage Source Controlled Voltage Source
3. 4,

45. Ha xako# 13 MUKTOTpaMM U300pakeH 010K 0THO(A3HOTO IMHEHHOTO TpaHchopmaTopa?

a4 alm

Lz T

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

46. Ha kako#t U3 TUKTOrpaMM U300pakeH O0JI0K Tpex(pa3zHOro BBIKITIOUaTess?

L) aja

o ol ..W‘,Jml_| <_n

@ C ca

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

47. Ha xakoii U3 MUKTOTrpaMM H300pakeH OJIOK, COCTOSIINN U3 TEMH TTOCIIeIOBATEIHHO
COEIMHEHHBIX aKTUBHOT'O CONTPOTHUBJICHUS, MHAYKTUBHOCTH U €MKOCTH?

oA am

e poi ..W‘,Jﬂll_| <_n

L ca

Three-Phase Breaker Series RLC Branch
1. 2.
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B |.l
Ei
s

Three-Phase g =
Transformer =3
(Two Windings) Linear Transformer
3. 4,

48. Ha xako# u3 MUKTOrpaMM u300paxkeH 010K Tpex(ha3zHoro 1ByX0OMOTOYHOTO TpaHchopmaTopa?

oA aa

el -

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

49. Ha kakoii U3 MTUKTOrpamMM U300pakeH OJI0K aCHHXPOHHOW MAalllWHBI, TapaMeTpbl KOTOPOU
3a/1aI0TCSl B OTHOCHUTEIIBHBIX €IMHUIIAX?

Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
Sem. [P

t

Synchronous Machine
DC Machine pu Fundamental
3. 4,

50. Ha kakoit 13 nuKTOrpamMm u300pakeH 0JI0K MaIIMHBI ITOCTOSSHHOTO TOKa?

Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
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o em J__?

Synchronous Machine
DC Machine pu Fundamental
3. 4,

51. Ha xako# 3 MUKTOrpaMM H300paxeH OJI0OK aCHHXPOHHOW MAaIIMHbI, ApaMeTPbl KOTOPOii
3agaroTcsa B cucteme CH?

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

A

Synchronous Machine
DC Machine pu Fundamental

3. 4.

52. Ha xako# u3 MUKTOrpaMM H300paxeH OJI0K MoIpOOHOI MOIE CHHXPOHHOH MaIlIWHBL,
napaMeTpbl KOTOPOil 3a1al0TCsl B OTHOCUTENbHBIX €IMHULIAX ?

A\ N
Asynchronous Machine Asynchronous Machine
pu Units SI Units

1. 2.
Hem J__:>

N

Synchronous Machine
DC Machine pu Fundamental
3. 4.

53. Ha kako# U3 mUKTOrpaMM H300paskeH OJIOK ISl M3MEPEHHsI HAIPSDKEHHsT?
Aa

NI p [ mp
;;?ﬁ |  TET,
Universal Bridge Ideal Switch

1. 2.
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al+ 1P )

Current Measurement Voltage Measurement
3. 4,

54. Ha xakoii n3 nuKTOrpamMm u300pakeH OJIOK I H3MEPEHHS TOKa?
Ja

any Na m
:L‘iS : TET
Universal Bridge Ideal Switch
1. 2.
iD ol +
o+ _f ol v >
Current Measurement Voltage Measurement
3. 4.

55. Ha xakoii u3 nmukrorpaMm u300paxxeH 0JI0K yHUBEPCAITBHOTO MOCTa?

Ja
iR r Mg m
:Zi -= Tl
Universal Bridge Ideal Switch
1. 2.
3 ol +
o+ _f ol Vv >
Current Measurement Voltage Measurement
3. 4,

56. Ha kakoit 13 nukTorpamMm u3o0pakeH O0JI0OK HeaabHOro Kiiro4a?

Ja
A r Mg m
::i -= J Tl
Universal Bridge Ideal Switch
1. 2.
iD ol +
o+ _f ol VP
Current Measurement Voltage Measurement
3. 4,

57. Ha xako# u3 MIKTOTpaMM U300pakeH 0JI0k ObicTporo npeodpazoBanus Oypoe?

Mvabe PP
3 ulp Nabe Qb
Zup Power
Fourier (3ph, Instantaneous)
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Y s p y ™o b

RMS THD

58. Ha kaxo#i 13 MUKTOrpaMM H300pakeH OJIOK BHIYMCIICHUS] MTHOBEHHBIX 3HAYEHUH aKTUBHOU U
PEaKTUBHOM MOIITHOCTEH Tpex(ha3HOM CUMMETPUYHON CHHYCOUIAIBHOM CUCTEMBI TOKOB U

HanpsHKEHUN?
dvabe P
3 ulp Miabe QP
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
3 RMs D 3 THD D
RMS THD
3 4.

59. Ha kako#i U3 MUKTOrpaMM H300pakeH OJI0K, pacCUMTHIBAIONINNA KO3 PUIIMEHT TapMOHUYECKUX

HCKaKESHHI?
Mvabc PP
3 ulp Yabe Q)
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
Y RMS D > THD D
RMS THD
3 4,

60. Ha xaxo#i 13 muKkTorpaMm u300paxkeH OJIOK pacyeTa IeHCTBYIOMIETO (CpeIHEKBaPaTHIHOTO)
3Ha4YeHUs CUHYCOUIAJIbHOIO CUrHasa?

Mvabe P
3 ulp Yuabe QP
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
) RMS D Y THD D
RMS THD
3. 4
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5. MeToauyeckue MaTepuaJibl, onpeaessiiolime nNpoueaypbl OHeHUBAHUS

KOMIIETCHIINHN
5.1 Kputepuu oueHMBaHUS Ka4eCTBA BbINOJHEHHUS JIA00PATOPHOr0 NPAKTHKYMa

O1eHKa «32a4TEHO0» BBICTABISIETCS 00YYAIOMIEMYCsl, €CITH JIabopaTopHasi padoTa BBITOJIHEHA
MMPpaBUJIbHO U CTYACHT OTBCTUJI HA BCC BOIIPOCHI, TOCTABJICHHBLIC IPCIIOAABATCIIEM HaA 3allUTC.

O1ieHKa «He 3aY4TeH0» BBICTABIISICTCS 00yJaroIEeMyCsl, €CITH J1adopaTopHasi paboTa BhIITOJIHEHA
HE NMPaBWJILHO WX CTY/ACHT HE IPOSBIII TIIYOOKHUX TEOPETUUYECKUX 3HAHHI NP 3aIIUTe paboThI

5.2 KpuTepun onleHUBaHHUS Ka4yecTBAa YCTHOIO OTBETa

OreHKa «OTJIMYHO» BBICTABISICTCS 3a TIIYOOKOE 3HAHUE MPEIyCMOTPEHHOTO IMPOrpamMMOi
MaTepuana, 3a YMEHHE YeTKO, JIAKOHWYHO U JIOTUYECKH TOCJIEI0BaTeIbHO OTBEYAaTh Ha
MIOCTABJICHHBIC BOIIPOCHI.

OneHka «XOpolIo» — 3a TBEPJOE 3HAHHE OCHOBHOTO (IIPOrpaMMHOTO) Marepuaia, 3a
rpaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABJICHHBIC BOTIPOCHI.
OneHka «yJ10BJIETBOPUTEIBHO» — 33 00IIee 3HAHWE TOJIHKO OCHOBHOTO MaTepHualia, 3a OTBETHI,
coJiepKalie HETOYHOCTH WM c1a00 apryMEHTHPOBAHHBIC, C HAPYIICHUEM IOCIIEI0BATEILHOCTH
U3JI0KECHUSI MaTepHaa.
OneHka «HeyJI0BJEeTBOPUTEIbHO» — 32 HE3HaHWE 3HAYUTEIbHOM YacTH MPOrpaMMHOIO
MaTepuaia, 3a CyHIeCTBEHHBIC OIMMOKMA B OTBETaX Ha BOIMPOCHI, 32 HEYMECHHE OPUCHTUPOBATHCS B
Marepuale, 32 He3HAaHHE OCHOBHBIX TOHSATHH JUCIUTUINHBIL.

5.3 Kputepuu onleHUBaHHUS TECTHPOBAHUSA

[Ipu TecTupoBaHuu Bce BepHbIe 0TBEeTHI Oepyrcs 3a 100%.
90%-100% oTmu4HO

75%-90% xoporo

60%-75% ymoBIETBOPUTETHHO

meHee 60% Hey10BIETBOPUTEIBHO

5.5 Kpurepun oueHUBaHUS Pe3yJIbTATOB OCBOCHUS AUCHMIIINHBI HA 3a4eTe ¢ OLeHKO

OreHka  «OTJIMYHO»  BBICTABISIETCA 32 IIYOOKOE  3HAHWE  MPEIYCMOTPEHHOTO
porpaMMoil Marepuana, COJEpKallerocss B OCHOBHBIX M JOMOJHUTEIbHBIX PEKOMEHIOBAHHBIX
JUTEPATYPHBIX MCTOYHUKAX, 32 YMEHHME YETKO, JIAKOHMYHO U JIOTUYECKH TOCIEA0BATEIILHO
OTB€YAaThb Ha IIOCTABJIEHHBIE BOMNPOCHI, 32 YMEHHUE AHAIM3UPOBATH H3Yy4YaeMble SIBICHUS B MX
B3aUMOCBSI3H U JHAICKTHYECKOM PAa3BUTHUH, IPUMEHATHh TEOPETHUECKUE TTOJIOKEHUS TIPH PEIICHUN
MPaKTUYECKHX 3a]1a4.

OreHKa «X0poIIo» — 32 TBEPJI0€ 3HAHKE OCHOBHOTO (IIPOrpaMMHOT0) MaTepHana, BKIoYas
pacueTsl (TIpu HEOOXOIMMOCTH), 3a TpaMOTHBIE, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MOCTaBJICHHBIE BOIPOCHI, 3a YMEHUE MPUMEHITh TEOPETHUUECKUE TIOJOKEHUS JUIsl PEIICHUs
MPaKTUYECKHX 3a]1a4.

OneHka «ya0BJIeTBOPUTEIbHO» — 3a OOllee 3HAaHHWE TOJILKO OCHOBHOTO Marepuala, 3a
OTBETHI, COJAEPXKAIIUE HETOYHOCTH WM C1abo apryMeHTHpOBaHHBIE, C HapylIeHUEM
MOCJIEI0BATEIbHOCTH M3JIOKEHUSI MaTepuaia, 3a ciaboe MpUMEHEHHE TEOPETHUECKUX IMOJIOKEHUN
MIPU PELLIEHNUU MTPAKTUYECKHX 3a/1a4.

OrieHKa «HEYJA0BJETBOPUTENbHO» — 32 HE3HAHWE 3HAYUTEIHHOW YacTH MPOTPAMMHOTO
MaTepuana, 3a CyIIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIMPOCHI, 32 HEYMEHHE OPHEHTHUPOBATHCSA B
pacuerax, 3a He3HaAHUE OCHOBHBIX MOHSTHHI IWCIUTUIAHEI.
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IIpunoKeHue 2. AHHOTALMA pa6odyeil NporpaMmabl

AHHOTanuA padoyeii nporpamMMapl

UCLIUTUINHA L .
A MATLAB, Simulink u SimPowerSystems B aj1eKTpo3HepreTuke
(Monynn)
Peanuzyembie [TK-1. CriocoGeH OCyIEeCTBISITh HAYYHO-HCCIIEIOBATENLCKUE U
KOMIETEHIIUN OITBITHO-KOHCTPYKTOPCKUE PabOThI MO OTJETIbHBIM pa3zieliaM TEMBI.
[TK-1.1. OcymectBisieT paboOTHI 110 00pPabOTKE M aHATH3Y
HAYYHO-TEXHHUYECKOH MH(OPMALIUHN U PE3YIIbTAaTOB HCCIICIOBAHUM.
Nuanukatopsl
P [1K-1.2. BBIMOTHSAET SKCIEPUMEHTHI B 0POPMIISIET Pe3yNIbTaThI
JOCTHKEHUS .
. HCCIIeIOBAHUIA.
KOMTICTECHITUI

I1K-1.3. I[ToarotaBiauBaeT 3J€MEHTHI JOKYMEHTAIUH, IPOCKTOB, IJIAHOB U
MIpOrpamMM MPOBEACHUS OTACIBHBIX ITAIIOB HCCIICIOBATEIBCKUX PaboT.

pr,Z[OGMKOCTL, 3.C.

144/4

DOpMBbI OTYETHOCTH
(B T.4. IO cemecTpam)

O®O: 3auer B 7 cemecTpe
3®0: 3auet B 9 cemectpe
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