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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro OCBOEHUS JACTIUTITUHBI «Maremarudeckoe MOJEIIUPOBAHUE B
9JICKTPOIHEPIETHUYECKUX  CHUCTEMax»  SBIIACTCS  HM3YYCHHE METOJIOB  MAaTeMaTHYeCKOTo
MOJICJIMPOBAHUSL OCHOBHBIX JJIEMEHTOB CHUCTEMBI 3JEKTPOCHAOXKEHUSI U CII0KHO3aMKHYTBIX
9JIEKTPHUECKUX CETEH C MCIOIh30BAHUEM COBPEMEHHBIX MaTeMaTHueckux maketoB (Mathworks
Matlab, MathCAD u 1.1.).

3a1aun TUCIUIUITMHBI — YCBOCHUE CTYICHTAMU:

— METO/JIOB MaTeMaTH4YEeCKOTO MOJCIUPOBAHUS OCHOBHBIX 3JIEMEHTOB CHUCTEM
3JIEKTPOCHAOKEHHUSI, TAKUX KaK: T€HepaTOphl, JABUTATENM IMOCTOSHHOTO M TEPEMEHHOI'0 TOKa,
TpancGopMaTOpHI U T.1., & TAKXKE CIIOCOOOB MOACITUPOBAHUS CIOKHO3AMKHYTHIX AIEKTPUUECKUX
ceTel ¢ UCIOJIb30BAaHUEM CTICITUATM3NPOBAHHBIX MATEMAaTHIECKUX ITAKETOB;

— OCHOBHBIX MPUEMOB pPabOThl B MaTEMaTUYECKHX I[MaKeTax IJisi MOJACIUPOBAHUS
CJIOKHBIX DJIEKTPOTEXHUYECKHX KOMIUICKCOB, TaKUX KakK d3JEKTPOJYTOBBIC CTaJCTUIABHUIIbHBIC
MeYH, MPOKATHBIE CTAHBI U T.11.;

— YCTPOMCTBA, MPUHIIAIIA PAOOTHI K CITIOCOO0B MOACIUPOBAHHUS CHCTEM aBTOMATHYCCKOTO
peryJIupoBaHusi CKOPOCTH, TOKA, HATIPSDKCHUS U BO30YK/ICHUS ABUTATENICH U TEHEPATOPOB.

2 MecTo quCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOi POrpaMMbl

JucuuiuinHa MaTteMaTHuecKoe MOJETUPOBAaHME B 3JIEKTPOIHEPreTUUYECKUX CHUCTEMax
BXOIHT B YacTh Y4eOHOTO IIaHa (pOpMUPYEMYIO0 YYaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHHUHA
00pa3oBaTebHON IPOrpaMMBbl.

Jns  W3yd4eHus  JUCHUIUIMHBI ~ HEOOXOOWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOopMHUPOBAHHBIE B PE3YJIbTATE U3YUEHHS AUCLHUIUIUH/ IPAKTUK:

WNudopmaruka

Maremaruka

Teopernueckre OCHOBBI JIEKTPOTEXHUKHU

DNEKTPOIHEPTETUUECKUE CUCTEMBI U CETU

DNEeKTpUYECKHEe MAIIUHBI

Matemaruueckue 3a1a4u SHEPreTUKy 1 npuMeHenue 9 BM

OcHOBBI HH(POPMAITMOHHON 3JIEKTPOHUKH

3HaHus (YMEeHUs, BlaJIeHUs), MOJIYUYCHHbIE NIPU U3yUYEHUU JAaHHOM JUCHMILINHBI OyIyT
HEOOXOIUMBI JUIsl U3yUSHUS TUCHUIUTNH/TIPAKTHK:

DNeKTpUYecKre CTaHIIUU U MOICTAaHIIUN

DNEeKTPOTEXHOIOTMUECKHUE YCTAaHOBKHU

[IpoekTupoBaHue 3IEKTPOCHAOKEHUS

OnexkTpocHab)eHHne

DneKTpUUecKUe anmnapaTsl

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILVINHBI (MOAYJI51) ¥ IJIAHUPYEMbIe Pe3yJ1bTAThl 00yUeHH s

B pesynbpraTe 0CBOEHMS AUCUMILIMHBI (MOAyJs) «MareMaTndeckoe MOJEINpPOBAaHUE B
JIEKTPOIHEPIeTUUECKUX  CHUCTEMax»  OOydaromuiics JOKeH o0safaTte  CleIyHoIUMU
KOMIETEHIMSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

[IK-1 CnocobeH ydwacTBOBaThb B IUIAHUPOBAHWHU, IIOATOTOBKE W BBITOJHEHUHM THIIOBBIX
HKCIIEPUMEHTAJIbHBIX MCCIEAOBAaHUN IO 33JaHHON MeToAuKe U 0o0paldaThiBaTh PE3yJIbTAThI
DKCIIEPUMEHTOB

IIK-1.1 Pa3pabaTpiBaeT TUIaH MEPONPHUSATHI TO TMOBBIMICHUIO HAJACKHOCTH U
YKOHOMHYHOCTH PA0OTHI DJIEKTPOTEXHUYECKOTO 000Dy I0BAHUS




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh TUCIHHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacoB, B ToM

HHUCJIC:

— KOHTaKTHas pabora — 6,4 akaji. 4acosB:
— ayIuTOpHas — 6 akajl. 4acos;
— paeayautopras — 0,4 akaj. 4acoB

— camocTosTenpHas padota — 97,7 akaj. 4acos;

dopma aTTecTaluy - 3a4eT C OUECHKOMN

AynutopHas s e
KOHTaKTHas paboTa E 3 Dopma TeKyIIero
s X Bu KOHTPOJIS
Pazzen/ Tema 2 (B axaj. uacax) g ! . p Kox
> 3 ©| caMOCTOATENILHOM | yCIIEeBaeMOCTH U
JHACUIHTLIAHBL < [ . | xoMIeTeHIMH
Q & paboThI MIPOMEKYTOYHOH
na6. | mpakr. | € 3
Jlek. ==t aTTecTaluu
3aH. 3aH. | Q &
1. 1. CO3AHHE
MATEMATHUYECKOU
MOJIEJIM OJTEMEHTAPHOU
DJIEKTPUYECKOUW LEITU
1.1 Bgenenue B
MaTEeMaTHYECKOE CaMOCTOﬂTeHLHoev
H3ydeHHe yueOHOU
MOJICTTPOBaHUE. .
OCHOBHEIE BHUJIBI " JTHTCpaTypBI,
CBOMCTBA MAaTEMaTHYECKHX 2 KOHCHeKT.Hp OB | v Tt ompoc Nel K-1.1
MOJENEH. OCHOBEI &
MOJArOTOBKA K
MO/JICITUPOBAHUS B
YCTHOMY OTIpOCY
MaTEeMaTHYECKOM  ITaKeTe Nel
Mathworks Matlab c -
1.2 Hanucanue 3 CaMOCTOSITECIILHOE
MpOrpaMMHOTO  KOoJa B H3yYeHHE yueOHOU
Matlab. Coznanue JIUTEPaTypH;
MaTeMaTHYeCKOH MOJIEIN B KOHCHEKTHPOBAHHI
BUJI€ CTPYKTYPHOH CXEMBI. e; VYcrablii onpoc Ne2;
Co3ganre MaTeMaTHYeCKOMN 2 15 MHOATOTOBKA K JOMaIIHee 3aIaHue T1IK-1.1
MOJIENH B BUJIE YCTHOMY OIIPOCY Nel;
HMUTAIMOHHOM CXEMBI C No2;
HCIOJIE30BAHUEM T'OTOBBIX BBINOJIHEHHE
OJIOKOB OMONMMOTEKH JIOMAIITHETO
SimPowerSystems. 3amanns Nel
Uroro no pazneny 2 2 15

2. 2. NCCIEAOBAHUE
XAPAKTEPUCTUK
TUTTIOBBIX
JMHAMUYECKHNX 3BEHHEB




2.1 HccnenoBanue
OCHOBHBIX XapaKTEPUCTHK
THIIOBBIX  JWHAMHYECKUX
3BEHBEB B MATEMATHYECKOM

CaMOCTOSITETTbHOE
n3ydeHne yuyeOHou
JIUTEPaTyphl;
KOHCIIEKTUPOBAHU
e;

VYerusriit onpoc Ne3;

HaKeTe Matlab c 16 HOATOTOBKA K JIOMAIIIHee 3aJlaHne TIK-1.1
T YCTHOMY OTIPOCY Ne2
npmwiokennem  Simulink. No3:
[Moctpoenune YaCTOTHBIX 7
BBITTOJTHCHHE
XapaKTePUCTHUK
JIOMAIITHETO
3aaHus Ne2
Uroro no pazneny 16
3. 3. MOJEJIMPOBAHUE
DJIEKTPUYECKOI'O
KOHTYPA JYTOBOI
CTAJIEIUTABWJILHOM TTEUU
3.1 Mopens
SJIEKTPUIECKOTO  KOHTypa
JCIT ¢ mnpencraBieHHEM
IyTH B BUJE HEIMHEWHOTO CaMOCTOSTEIBHOE
aKTUBHOTO COIIPOTHUBJICHHUS. U3yYeHUE YUeOHOM
Mopens  37eKTpHYECKOTO TUTEPaTyPHI,
KOHTYypa JCIT c KOHCIIEKTUPOBAHU
MpE/ICTAaBICHNEM IyTH B e; Verusiit onpoc Ned;
BUJIC npotuBo-2/1C c 20 IOJITOTOBKA K JIOMAaIlIHee 3aJjaHne TIK-1.1
JIMOaMH (meton YCTHOMY OITPOCY Ne3
TemnbHOTO). Ned;
Mogenb  3JIEKTPUYECKOTO BBITTOJTHEHHE
KOHTypa JACIT c JTIOMAITHETO
MPEICTaBICHUEM JyTd C 3agaHus Ne3
ITOMOIIIBIO HEJTUHEHHOTO
QG depeHInaIbHOro
ypasuenus: Kaccu
Hroro no pazaeny 20
4. 4, MOJIEJIMPOBAHUE
OTJEJIbHBIX 3JIEMEHTOB
CHUCTEM
DJIEKTPOCHABXXEHU S
CaMOCTOSTEIBHOE
u3ydeHHue yueOHoH
JUTEPaATYPHI,
41 Marematndeckas KOHCTICKTHpOBAHH .
MOITE e; VYerubii onpoc Ne5;
12 MHOATOTOBKA K JIOMAIIHeE 3a1aHue T1IK-1.1
MOJTYTPOBOJHUKOBOTO
Tmona YCTHOMY OIIPOCY Ne4
No5;
BBITTOJTHECHHE
JIOMAIITHETO
3aganust Ne4
CaMOCTOSITEIHHOE
H3y4deHHne yaeOHO!
JIUTEPATYPHI;
KOHCHEKTHPOBaHHI
4.2 MopenupoBanue e; Verusiit onpoc NeS;
CEJIICKTUBHOM paboThI 12 HOATOTOBKA K JIOMAaIIHEee 3aJaHne TIK-1.1

3aIIMTHOM aBTOMAaTHUKHU

YCTHOMY OTIPOCY
Ne5;
BBIIMOJIHCHUC
JIOMAIITHETO
3amanus Ned

Ne4




43 OnHodasnas
MaTeMaTHYecKas  MOJIENb

CaMOCTOSITETTbHOE
n3ydeHne yuyeOHou
JIUTEPaTyphl;
KOHCIIEKTUPOBAHU
e;

Verusiit onpoc NeS;

12 HOATOTOBKA K JIOMAIIIHee 3aJlaHne TIK-1.1
CHJIOBOTO
YCTHOMY OTIPOCY Ne4
TpaHchopmaropa.
Ne5;
BBIMOJIHCHHE
JIOMAIIHETO
3ananus Ned
Uroro no pazneny 36
5. 5. MOJEJIMPOBAHUE
CJIO)KHO3AMKHYTOU
DJIEKTPUYECKOU CETHU
CaMOCTOSITEIBHOE
51 CamocrosiTensHas u3yHeHHe yueoHoit
JIUTEPATYPHI;
KOHTpoNbHass pabota Ha
KOHCIICKTHPOBAaHU
TeMy «Pa3pabotka N
HMUTAILMOHHOM MOJEIH i YerHtii onpoc Neo;
1 . A 10,7 MOATOTOBKA K | JOMAIIIHEE 3aJaHUe TIK-1.1
CJI0’KHO3aMKHYTOM
L YCTHOMY OIIpPOCY No5
JNEKTPUYECKON ceTH s No6:
pacuera  YCTaHOBHBIIHXCS -
BBIMOJIHCHHE
PEKUMOB PabOTHI»
JIOMAIIHETO
3aaHus NeS;
Wroro no pazneny 10,7
Hroro 3a cemectp 97,7 320
Hroro no aucnumninuze 97,7 3a4eT ¢ OLIEHKOHN




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jdns  peanu3ald  MPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
o0pa3oBaTeNbHbIX  TEXHOJOTHH B  MpENoJaBaHUM  JUCHUIUIMHBI  «MareMaTuieckoe
MOJCIINPOBAHUE B JJIEKTPOIHEPreTUYECKUX CHUCTEMAax» HCIHOJB3YIOTCA TPaAULMOHHAS U
MOJAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

[lepeqaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH H  (HOPMUPOBAHHE OCHOBHBIX
MPEACTABICHUIN MO AUCHUIUIMHE «MareMaTuuyeckoe MOACIIMPOBAHUE B JIEKTPOIHEPIEeTHUECKUX
cUCTeMax» MPOUCXOIUT C UCTIOIb30BaHUEM MYJIBTUMEAUUHOTO 000PYI0BAHUSI.

Jlexumu TIpOXOAAT B TpaguIMOHHOW (opme, B ¢opMe JIEKIUH-KOHCYIbTAIUH |
npobnemMHbIX Jekiuid. Teopernueckwit Marepuad Ha NOPOOJEMHBIX JICKIHUSAX —SBIISCTCS
pe3yJIbTaTOM YCBOEHHUS MOJIYyYEeHHOW HH(POpPMAIMU IMOCPEICTBOM IOCTAHOBKU MPOOIEMHOTO
BOIIPOCA M TMIOMCKAa IIyTE€d €ro pemeHus. B Xxoxe NpoBeNEHHS JIEKUMOHHBIX 3aHATHI
npeaycMaTpuBaeTcs: 1) HCIOJb30BaHHE DIICKTPOHHOTO JIEMOHCTPAIMOHHOIO MaTepHuaia IIo
TeMaM, TpeOyIOIUM WILTIOCTPALIIH PA0OTHI CIIEHHUATM3UPOBAHHOTO IIPOTPAMMHOT0 00ecreueHus,
CITOYKHBIX CTPYKTYPHBIX CXeM U 0OJIbIIOr0 00beMa rpadgudeckoro Marepuaa; 2) HCIoIb30BaHUE
IIEKTPOHHBIX YICOHUKOB MO OTCILHBIM TEMaM 3aHATHIA; 3) aKTUBHBIC U HHTEPAKTUBHBIC (HOPMBI
0o0y4eHus: BapuaTUBHBII OMPOC, AUCKYCCUU, YCTHBIN OMPOC U T.1.

[Ipu npoBeneHNN NPAKTUYECKUX 3aHATUSIX UCHOIB3YIOTCS paboTa B KOMaHJE U METO]IbI
IT.

CamocrosiTenbHast padoTa CTUMYJIUPYET CTYJEHTOB B IIPOLIECCE MTOATOTOBKH 3alaHUM J1st
CaMOCTOSITENILHOTO BBIMOTHEHUS, TPU paboTe Ha MPAKTUYECKUX 3aHATHSIX U MPHU MOJATOTOBKE K
IIPOMEKYTOYHON U UTOTOBOM aTTECTALUH.

6 YueOHO-MeTOAMYeCKOe 0O0ecnedeHue CAMOCTOSITeIbHOM padoThl 00y4YarouXCs
[Ipencrasneno B npuioxenuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘{HOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OfecneyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. HuxonaeB, A. A. MaremaTudeckoe MOJCIUPOBAHHE B DJIEKTPOIHEPTETHUECKUX
cucreMax : yaeOHoe mocooue / A. A. Hukonaes, 1. P. A6xynBenees, B. B. Anoxun ; MI'TYVY. -
[2-¢ u3a., moarot. mo mey. u3a. 2016 r.]. - Marautoropck : MI'TY, 2017. - 1 37eKTPOH. OMT. JUCK
(CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3147.pdf&show=dcatalogues/1/1136
470/3147.pdf&view=true (mata oOpamenus: 15.05.2023). - MakpoodnekT. - Tekcr
2JEKTPOHHBINA. - CBeaeHus TocTyIHEI Takke Ha CD-ROM.

0) lonotHuTeEIBHAS TUTEpaTypa:

1. Kopuumnos, I'. Tl. Anmanu3 moka3aresneil KadecTBa DJJIEKTPOIHEPTUH B CHUCTEMax
AIIEKTPOCHAOKEHUST KPYIMHBIX METAJUTyprUuecKux Mpeanpusatuii : yuebHoe mocodbue / I'. IL
Kopuunos, A. A. Hukonaes, A. B. Manadees. - Marautoropck : MI'TY, 2012. - 1 31exTpoH. onT.
JIICK (CD-ROM). - 3ar. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1050.pdf&show=dcatalogues/1/1119
364/1050.pdf&view=true (mata oOpamenus: 15.05.2023). - MakpooObekT. - Tekcr
AIIEKTPOHHBIN. - CBefieHus ocTynHbl Takke Ha CD-ROM.

2. Tapacuk, B. I1. Maremarndeckoe MOJCTHPOBAHHE TEXHHYECKUX CHUCTEM : YUEeOHUK /
B.I1. Tapacuk. — MuHck : Hooe 3Hanue ; Mocksa : THOPA-M, 2018. — 592 c. — (Bsicmiee
oOpa3zoBanue: bakanaBpuar). - ISBN 978-5-16-011996-0. - Tekct : snextponnsii. - URL:
https://znanium.com/catalog/product/952123 (nmata obparenus: 15.05.2023). — Pexxum goctyma:
10 MOATIHUCKE.



https://magtu.informsystema.ru/uploader/fileUpload?name=3147.pdf&show=dcatalogues/1/1136470/3147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3147.pdf&show=dcatalogues/1/1136470/3147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1050.pdf&show=dcatalogues/1/1119364/1050.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1050.pdf&show=dcatalogues/1/1119364/1050.pdf&view=true
https://znanium.com/catalog/product/952123

3. CoseroB, b.f. MoxgenupoBanue CcHUCTEM : YYE€OHUK JUIsI aKaJIeMHUYECKOTO
6axanaBpuata / b. 5. Coseros, C. A. SIkoBneB. — 7-e u3a. — Mocksa : M3narensctBo HOpaiir,
2019. — 343 c. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-9916-3916-3. — Tekcr :
anekTponHbiit // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/425228 (nara oOpamieHus:
15.05.2023).

4. Kotkun, I'.JI. KommpoTepHoe MoOAETHpPOBAaHUE (DU3MYECKUX MPOIECCOB C
ucronp3oBanueM Matlab :  ydyebnoe mnocoome s By3oB/ [I'. JI. Korkun, JI. K. Ilonos,
B. C. Yepkacckuii. — 2-¢ u3a., ucnp. u jom. — Mocksa : M3nmarensctBo FOpaiit, 2019. —
202 c. — (YuuBepcuretrsl Poccun). — ISBN 978-5-534-10512-4. — TeKkcCT : AJIEKTPOHHBIN //
OBC lOpaiit [caiiT]. — URL: https://urait.ru/bcode/430702 (nata odpamenus: 15.05.2023).

5. Kypuan «BecTHuK IOVYpI'Y. Cepus «DHepreTuKa»
https://vestnik.susu.ru/power/issue/archive (xara ooparenus: 15.05.2023).

6. XKypnan «DnekTpoTeXHHIeCKHe CHCTEMBI M KOMILTEKChI» http://esik.magtu.ru/ru/ (mara
obpamienus: 15.05.2023).

7. Xypnan "BectHuk BaHOBCKOTO TOCyapCTBEHHOTO PHEPTETHYECKOTO YHUBEpcUuTeTa"
http://vestnik.ispu.ru/taxonomy/term/102# (xara oOpamenus: 15.05.2023).

B) MeToan4yeckue yKa3aHusi:

1. Kopnunos, I'.Il. JlabopaTopHblii npakTukymM no gucuuiuinHaM «Teopernueckue
OCHOBBI 3JICKTPOTEXHUKI» U «OCHOBBI DJIEKTPOTEXHUKU M SJIEKTPOHUKU» C BBIMOJIHEHHEM Ha
nepcoHaIbHOM KoMmIbioTepe [Teker]: YueOHoe mocobue i cTyAeHToB cneruanbaocta 140211
«OnextpocHabxenue» / I'.I1. Kopuunos, A.A. Hukonaes. - Marauroropck: 'OY BIIO MI'TY,
2011. - 76 c.

2. HukomaeB, A. A. MaremaTHueckoe MOJECIUPOBAHHE B JIIEKTPOIHEPTreTUUECKHUX
cucrtemax : ydeOHoe mocodue / A. A. Hukonaes, 1. P. AGaynBenees, B. B. Anoxun ; MI'TY. -
[2-€ u3x., moarot. mo neu. u3a. 2016 r.]. - Marautoropek : MI'TY, 2017. - 1 37€KTpOH. OIT. JUCK
(CD-ROM). - 3aru. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3147.pdf&show=dcatalogues/1/1136
470/3147.pdf&view=true (mata oOpamenus: 15.05.2023). - Makpoodnekt. - Tekcr
ANIEKTPOHHBIN. - CBeeHus gocTynHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecrieyeHue

Haumenoanue [10 Ne norosopa Cpox neiicTsus

JIMIICH3UU

FAR Manager cB0OOAHO pactpocTpansemoe [10 6eccpouHO

Calculate Linux Desktop Xfce cB0OOAHO pactpocTpansemoe [10 0eccpouHo

Linux Calculate cB0001HO pacmpocTpansemoe [10 OeccpodHo

7Zip cB000HO pacupocTpansgeMmoe 110 0ecCpoYHO

MathWorks MathLabv.2014 Iy g9 14 o1 08.12.2014 Gecopoumo

Classroom License

MathCAD v.15 Education

University Edition J1-1662-13 o1 22.11.2013 6eccpodHo



https://urait.ru/bcode/425228
https://urait.ru/bcode/430702
https://vestnik.susu.ru/power/issue/archive
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9 MaTtepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIfA)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

1. YyeOHble ay1uTOpUN JUIsl IPOBEACHUS 3aHITUN JIEKIIMOHHOTO THIIA - MYJIbTUMEANIHbBIE
CpeCTBa XpaHEHMUs], Iepelaul U IpeACTaBIeHUs HH(OPMALIHH.

2. YueOHble ayIUTOPHHM JUIS TPOBEACHUS NPAKTUYECKUX 3aHATHHA, TPYNIOBBIX U
WHIVBUAYaAJIbHBIX KOHCYJIbTAlMH, TEKYLIETO KOHTPOJISA U IPOMEKYTOYHON aTTeCTalluu - JOCKa,
MYJIbTUMEAUNHBIN IPOEKTOP, KPAH.

3. IlomemeHuss A CaMOCTOATENIBHOM pabOThl O0YyYaOLIMXCA - IEPCOHAIbHBIE
KomIploTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

4. TlomemeHnue uisi XpaHEHHs M NPOPUIAKTHUUECKOTO OOCITYKUBaHUS Yy4eOHOTrO
000pyI0BaHUS - CTEIIIAXKH, CeH(bI 1)1 XpaHEeHHsI y4eOHOr0 000pyA0BaHMUSL.
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MPUJIOKEHHUE 1
(oGs3aTenpHOE)

YueOHo-MeTOANYECKOE 00eciedeHHe CAMOCTONATEIbHOM PadoThl CTY/1eHTOB

AyautopHas caMoOCTOsITelbHAasE paboTa CTYIEHTOB Ha MPAKTHYECKUX 3aHATHSIX
3aKmrovaeTcs: 1) B pa3paboTke MaTeMaTHUECKUX MOJICIICH SJIEMEHTOB CHCTEM JJICKTPOCHAOKEHUS
W WX peaqu3alli¥ B TNPHUKIAAHBIX makerax Mathworks Matlab; 2) B mnpoBenenuun
CaMOCTOSITEIILHBIX MCCIIEIOBAHUN C MOCIEIYIONINM aHAU30M U KOJUICKTHBHBIM OOCYXKICHUEM
pe3yJIbTaTOB.

BreaynuTopHas camocTosTenbHas padoTa CTYACHTOB BKIItoYaeT B cebOs: 1) ureHue u
npopaboTKa JIEKIMOHHOTO MaTepualia W PEKOMEHJOBAaHHOM JMTEpaTyphl; 2) 3aJaHus s
CaMOCTOSITEIILHOTO BBITMOJTHEHUS; 3) MOATOTOBKY K YCTHBIM OITPOCaM U 3a4€Ty C OIEHKOM.

IIpumepsl 3agaHuil I YCTHBIX OIIPOCOB:

Yemuwiii onpoc Nel

1. [laliTe onpeneneHue MOHITHIO «MOJICTUPOBAHKE).

2. HazoBuTe kiaccudukaImo MoJIeIeH 1Mo MPUHITUITY PeaTu3allii, 10 TOYHOCTH U 110
dakTopy BpeMEeHHU.

3. KakoBbI KJ110UEBbIE OTINYHUS MATEMATUYECKOTO U (PU3NYECKOTO MOACIUPOBAHUSA?

4. Kakue TpeOoBaHUs MPEABIBISIOTCS K MATEMATHYECKUM MOJIEISAM ?

5. Urto Takoe aJieKBaTHOCTb MOJICIH?

Yemuwiii onpoc Ne2

1. Ha3oBUTE OCHOBHBIE TUIIOBbIE JMHAMUYECKUE 3BEHbS

2. Yo Takoe NepexoIHble U UMITYJIbCHbIE (DYHKIIMU 3BEHbEB?
3. UTO NOKa3bIBalOT YaCTOTHbIE XapaKTEPUCTUKHU 3BEHbEB?

4. Kakass CAP MoOeT cUuTaThCsl yCTOMUNBOM ?

5. ITo kakum napameTpam orieHuBaeTcs kauectso CAP?




MNPUJIOKEHMUE 2
(oGs3aTenpHOR)

OueHovHbIe cpeacTBA /1Jisl MPOBeIeHHUs MPOMEKYTOUYHOM aTTeCTAlUU
a) [lnanupyembie pe3yJbTaThl 00yUYeHHS U OLEHOYHbIE CPEACTBA ISl MPOBEAEHUS NMPOMEKYTOUYHOM aTTeCTAlUM:

Kon Muaukatop AoCTKEHUS OliCHOUHbIC Cpe/ICTBa

WHJIMKATOpa KOMIICTEHIUH

K-1.1 PaspabartbeiBaeT mwiad | IlepedyeHb TeopeTHYeCKHX BOMPOCOB K 3a4ETYy:
MEpONpHUATHH 110 1.TTonsTHE MOIETUPOBAHUS.
TIOBBILICHUIO HAZCKHOCTH 1 2.Knaccudukaiys MaTeMaTHIeCKUX Mojiesleil 10 NPUHIKUIY pealu3aliy, 0 TOYHOCTH,
OKOHOMHYHOCTH  paboThi 10 (paKTOpy BPEMEHH (CTATHYECKHUE U JUHAMUYECKHE).
SMCKTPOTCXHUHCCKOTO 3.Marematnueckoe MoaenupoBanue. TpeGOBaHMUS, MPEIbABISIEMbIC K MATEMATHICCKAM
o0opymoBaHU

MOJICTISIM.
4 TlousTust ox00Ms M aJeKBAaTHOCTH MOJICITH.
5.IoHsTHE IKCIIEPUMEHTA U €T KIACCU(DUKALIHS.
6.0cHoBbI paboThl B MaTeMaTHyeckom nakere Mathworks Matlab.
7.0cHoBbI paboTsl B MateMatraeckoMm makere National Instrumenst Multisim.
8.Maremarnueckass momenb Tpex(hasHoro TpaHchoOpMaTtopa C YYETOM HACHIIICHHS
MarHUTOIPOBO/IA.
9.Maremarnueckast MOJIEITb CHHXPOHHOTO TEHEPATOpa.
10. MaremaTtuueckas MOJENb JBHraress IIOCTOSHHOTO
BO30YKJICHUEM.
11. Maremaruueckast MOJieITb ACHHXPOHHOT'O [IBUTATEIIS.
12. MaremaTtuueckas MOJIEIb JIMHUK C COCPEIOTOUEHHBIMH [IAPAMETPAMHU.
13.Maremaruueckast MOIEIb JIMHUH C PAaCIIPEIeICHHBIMU TTAPaMETPaMH.
14.TunoBble TUHAMUYECKHE 3BEHbSI.
15.TTepexotbic U UMITYIILCHBIE QDYHKIIMH THHAMHIECKHX 3BCHBEB.
16.YacroTHble XapaKTEPUCTUKH JUHAMUYECKUX 3BCHBEB.
17.CrpykrypHBIE CXEMBI M MX IPEOOpa3OBaHUE.
18.Tloctpoenue norapupMUYECKHX YACTOTHBIX XapaKTEPUCTHK JUHAMHYECKUX 3BCHBEB.
19.CtpykTypHBIE CXEMBI 3AMKHYTHIX U Pa3OMKHYTHIX CAP.
20.Craunonapusie pesxumbl CAP.
21.YcroituuBocts nuneiHbIXx CAP.

TOKa C HE3aBHCHUMbIM




Kong
WHIMKATOPa

Muaukatop AoCTKEHUS
KOMIIETCHIINU

OreHOYHBIC cpe€acTaa

22 .KauecTBO CHCTEM aBTOMATHYECKOTO PETyIUPOBAHHS.

23.Koppexkiust CAP.

24.Onrrumanbhbie nuaeitasie CAP.

25.CucreMpl aBTOMaTHYECKOTO PETYIUPOBAHMUS, HACTPOSHHBIE HA MOy IbHBIA 1 CHMMETPUYHBIN OITUMYM.

26.MaremMaTiyecKre MOJIEIN CHIIOBOM YaCTH THPMCTOPHBIX IpeoOpasoBatresieil ¢ 6-Th M 12-TH MyJIbCHBIMH CXEMaMHu|
BBINPSIMJICHHUSL.

27 Maremarideckast MOJIEIb CHCTEMBI UMITYJILCHO-(DA30BOT0 YIIPABJICHHSI.

28.0OCHOBHbIE YHEPTeTUYECKUE H AIICKTPUYCCKHE TIOKA3aTeNIM THPHUCTOPHBIX IPeo0pa3oBaTeriei.

29.Beiciine rapMOHUKH TOKA, FEHEPUPYEMbIE THPUCTOPHBIM MPE0OPa30BaTEIIEM.

30.IIpuHIMIIBI TOCTPOCHHUSI IBYXKOHTYPHOM CHCTEMbI MOJYMHEHHOTO PETYJIMPOBAHHS CKOPOCTH JBHTATENs TIOCTOSHHOTO
TOKa HE3aBUCUMOT'O BO30Y K/ICHHSI.

31.CocraBiieHne cxeMbl 3aMEICHUS CII0KHO3aMKHYTOM 3JIEKTPUYECKOM CETH.

32.PacyeT mapaMeTpoB CXEMBI 3aMEIIEHHUS.

33.Peanuzanusi MaTeMaTHYECKOW MOJIEIH CIOKHO3aMKHYTOM 3JIEKTPUYECKOM CETH B MPOrpaMMHbIX makerax Mathworks
Matlab wu National Instruments Multisim.

34.0co6eHHOCTH pacyeTa TOKOB W HANIPSDKEHHUH B CIIOKHO3aMKHYTOM 2JIEKTPHYECKOH e B BEKTOPHOI (opMme.

35. AHau3 noTeps aKTUBHOM MOLIHOCTH B CJIOKHO3aMKHYTON DJIEKTPHIECKON CETH

MeToanyeckue peKOMEHAALMH Uil MOATOTOBKH K IPOMEKYTOYHOI aTTecTalun
[loaroToBka K NPOMEXKYTOYHOHM aTTECTAMU IO AUCHUIUIMHE 3aKJIIOYaeTCsl B CAMCTOATEIbHOM JeTalbHOH
MpopaboTKe JEKIIMOHHOTO MaTepuaja M MaTepuaja, BEIHECEHHOTO Ha CaMOCTOSITEIbHOE H3YyYEeHHE C HCIOJBb30BAHHEM|
[PEKOMEHyeMO OCHOBHOM U JTOTIOJHUTENBHOU JUTEpaTypbl. PEKOMEHIyeTCsl IPOU3BOAUTE MOATOTOBKY CUCTEMATHUYECKH,
MCIIOJIB3YS BCE BPEMsi, MPEIyCMOTPEHHOE YUCOHBIM TUIAHOM JIJIsi CAMOCTOSITEIbHON paOOThI.

IIpumepHbIe 3a1aHNs] HA KOHTPOJIbHYI0 padoTy:




Kon
WHIMKATOPa

Muaukatop AoCTKEHUS
KOMIIETCHIINU

OreHOYHBIC cpe€acTaa

1. B mMareMaTHIeCEOM MAKeTe
Matlab ¢ npraomermen Simulink
COCTAEHTD FMHTAZOHCHHVIO MOISTE
CHOHHOSAMEREYTOH SIeETpHIeCKOR
CETH. JIEETPHISCEHRE HarPySER
OpeICTAEHTE HCTOYHAEAME TOEA C
HHECHP OEAHHEIME SHaTCHETME
AMILTHTYOE B dassl. BEemsErom
OHTANITYI0 CETh NPeJCTAEHTE HC-
ToaaaEoM T GecEcHeTHOH
MOIMHEOCTH.

2. IlpogecTH pacdeT VCTAHCEHEIIS-
TOCH PEFAMA ¢ HCIOIESOEAHHEM
mercoga Phasor.

3. HsuepsTs TOEH H HaOpaEeHRS
EQ ECEX V314X H E€TEEX SIeETPHTE-
CEOH CETH, a TAKEE OPOBECTH HIME-
pPeHHE AETHEHOH, peaKTHEHOH H
TOTHOH MOIMHOCTH, HMepefaEaeson
00 EaEJ0H BETEH.

4. ITpm pacueTe OPHHEATE MOMHECCTE
B ysnax marpysEa A B, C m D cae-
ayomed: Sa=4 +j18 MBA, Sg=
22 +j13 MBA, Sc=28+jl15
MBA, Sc=31+j17 MBA_

HomumansHOS Mapxa Tpascdopua- ;
e, B Topan On_marpysEa ysaoe cerrn. MBA
EBH HH T1 T2 S SF Sa
110 10 z’fﬁm - 10 +j8 lﬁz_ 5+43
Mapra m ceqlen:aﬁell_;posoncs BJI3II Mapsa = cenenme xabenei HE
OTKOZAITHE OT
THHHH CEASH C
smeprocrcTesoit mpoame JISTT TpaschopMaTo- mpoame JISTL
pos
1 xAC-500 2x AC-240 10 x AAR-240 8 x AABR-185




Kon
WHIMKATOPa

Muaukatop AoCTKEHUS
KOMIIETCHIINU

OreHOYHBIC cpe€acTaa

1. B MaTeMaTHISCEOM AKETE
MatLab ¢ mpraomermen Simulink
COCTAEHTE HMETAOECHHEYI0 MOZETh
CAOHHOSAMERYTOH SIeETPHILCKOH
CeTH. DJIeETPHUECKHE HATPYIER
TpeACTaEHTh HCTOYHHEAMHE TOKA C
hHECHPOEAHHEIME SHZTEHRIME
AMILTHTYAH B hass Bremsown
IHTAIITYIO CeTh OpeCTAEHTE He-
TogrEEoM I1C DeckoHewHOH
AMOMHOCTH.
2. IlposecTr pacdeT YCTAHOBHEIIS-
TOCH PEFHMA C HCIONESOBAHEEM
smeroga Phasor.
3. HsMepHTE TOEH H HallpAEeHHT
B0 ECEX VIIaX H BeTEAX NIETpHIe-
CEOCH CETH, a TAE#e OpOEECTH H3Me-
[pEeHHE AETHEHOH, PeAaETHEHOH H
TOTHOH MOITHOCTH, NepeIaEacMol
0 EaEJ0H ESTEH.
4. IIpn pacueTe NPHAATE MOMTHOCTE
B ysnax HarpyskR A B, C D cre-
gyromed: 34= 19 +j12 MBA, Sg=
33 +j25 MBA, Sc=14-j16 MBA,
Sc=235+;10 MBA.

Hourmansaoe
Hanpaserse, KB

Mapra Tpascdopaa-
TOpOE

3. Barpyska ysuos cetH, MBA

BH HH

T1 T2

Se SF Sg

110 10

2xTAO ( 1=xTOID
- 30 - 80

_ 16+
10 +j8 iz

5+43

Mapra u ceuenre nposogos BIIITL

BH

Mapra B cegerne Eadeneft HH

JHHHH CEASH C
SHEPTOCHCTEMOR

npouane JIITT

OTXOZAINHE OT
TpanchopuaTo-

npoame JIZTI
PoE

1xAC-300

2x AC-240

10 x AAB-240

3 x AAB-135




Kong

Muaukatop AoCTKEHUS
KOMIIETCHIINU

OreHOYHBIC cpe€acTaa

WHIUKATOpa

25 1. B marenmarageckos marete Matlab

A2 <N ¢ mpETomeErey Simulink cocTaEHTE

' - //ﬁ HAMHET2IHOHEYEC MOJZENE CIOEHOSa-
e MEHYTOH SIeETPHIeCKOH CeTH. DIIen-
TpHYECEHe HATPYSEH OpeICTAERTR
30 HCTOTHHEAMH TOEA ¢ DHECHpOEAH-
HEIMH SHAYeHHIMH AMILIHTYAE B
thasel. BHEIE0 MHTANIYI CeTh
npeJcTasHTs HerogrnEcar 3JC Dec-
ECHETHOH MOMEOCTH.
2. IIpoEeCTH PacTeT YCTAaHOEHEINET O-
cf peNHAMA ¢ HCOOIESOEZHHEM MeTo-

a :TI71 o F na Phasor.
3. HsmepHTh TOKH H HANPAEEHAT EO

C (] =
ECEX V32X H BeTEAX WISETPHISCEOH
CETH, a TAKEE OPOEECTH HIMEepeHre
AKTHEHCOH. PpeaKTHEHOHR H IOMHOHR
MOITHOCTH, MepeJaEasnol oo EaEIoH
EETER.
4. Ilpm pacueTe DPHAATE MOMTHOCTE B
ysnax marpysie A, B, CrD cuexy-
romed- 5y=8+j6 MBA Sg=18+
j22 MBA_ Sc=21+jl16 MBA,
Sc=34 +j20 MBA.
Houpmaaneroe Mapxra TpaachopMa- 3. yexa ysmon: cens, MBA
HanpEEeHne, KB TOpCB P} -
BH HH T1 T2 S S Se
2xTAOO | 2xTOI - n 16 + < 1
110 6 " 20 20 10 +38 i12 3+j53
Mapra 1 ceqemBell_irponnzon BII2I1 Mapia & cewenme xaenelt HH
OTHOZHAINHE OT
JHEHH CEAH C
seneprocncuesioll npoare JISTI rpa.ﬁccﬁgfua‘m- mpoume JISTL
1x AC-500 2x AC-240 10 x AAB-240 8 x AAB-185
IIpumeps! pedepartos:

OcHoBbI paboThl B MaTeMaTiuueckoM makere Mathworks Matlab (rpadudeckuii naTepdetica mporpaMmMbl; OCHOBHBIE OIIEPAIHH
C MacCHBAaMH JJaHHBIX; OCHOBBI BCTPOCHHOT'O SI3bIKa IIPOrPaMMHUPOBAHHS; OCHOBHBIE OnOMoTexn npuiioxkerns Simulink; padota)
C OCHOBHBIMH OJIOKAMH 3JIEKTPHYECKUX JIEMEHTOB OnOMroTekn SimPowerSystem; mertossl pacuera Mojelneid; ohopMIIeHHe)

PE3yJIBTATOB MATEMATHYESCKOTO MOJICTIUPOBaHHs) (TT0 BApHAHTAM).
OcHoBsl paboTel B MaTemaTrueckoM makere National Instrumenst Multisim (rpadudeckuii nntepdeiic mporpammer; padbora ¢

OCHOBHBIMHU OJIOKAMHU QJICKTPHUYCCKUX 3JICMCHTOB; O(I)OpMJ'ICHI/Ie PE3YJIBTATOB MATCMATHYICCKOI'O MO,I[CJ'II/IpOBaHI/IH) (HO




Kong
WHIMKATOPa

Muaukatop AoCTKEHUS
KOMIIETCHIINU

OreHOYHBIC cpe€acTaa

BapHUaHTaMm).




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMWSL:

[TpoMexxyTouHasi aTTecTtanus IO JUCHHUIUIMHE «MaTeMaTuuecKkoe MOJCIMPOBAHHUE B
AJNEKTPOIHEPTETUICCKUX CHCTEMaX» BKIIOYAET TEOPETHUECKUE BOTPOCHI, IIO3BOJISIOIINE OIICHUTD
YPOBEHb YCBOCHHS O0YYAIOIIMMUCS 3HAHUM, M MPAKTUYCCKHUE 3aaHVsI, BHISIBISIONINE CTCIICHb
cOPMHUPOBAHHOCTH YMEHHMH ¥ BIAQJCHUH, NPOBOAWTCA B QopMe 3auéra C OLCHKOIA.
OO0s3aTeIbHBIM YCIIOBHEM CAauYM 3a4€Ta SBISETCS YCIEIIHOE BBICTYIUICHUE C MOATOTOBICHHBIM
BO BpeMs 00ydeHus pedepaTom.

[TpomexyTouHasi aTTecTalus MO JaHHOW JUCIUILIMHE MPOBOJUTCS B YCTHOHM (opme 1o
WHJIUBUIYAIbHBIM 33JIaHUSIM, KaXJI0€ M3 KOTOPBIX BKIIIOYAET TEOPETHUYECKUH BOMPOC U
MPAKTHUYECKOE 3aJjaHue.

Kpurepun oneHku (B COOTBETCTBUHM € (DOPMUPYEMBIMM KOMIIETECHLHSMU U
IUTAHUPYEMBIMH pe3yibTaTaMu 00y4eHus):

— Ha OLEHKY «OTIMYHO» — CTYACHT JOJDKCH I10Ka3aTb BBICOKUI YpOBEHb 3HAHHUI HE
TOJIbKO HAa YPOBHE BOCIIPOM3BEICHMS M OOBSCHEHUS HHQOpPMAIMHM, HO U HHTEJUIEKTYyaJbHbIE
HaBBIKU PELICHUs IPOOJIeM U 3a]ay, HAXOXKIEHUS! YHUKAIbHBIX OTBETOB K IIpo0JieMaM, OLIEHKU U
BBIHECCHHSI KDUTUYECKHX CY>KICHUN B 00JIACTH MOJICIIMPOBAHUS AIEKTPOIHEPTETUIECKUX CUCTEM
U CEeTeH;

— Ha OLICHKY «XOpPOILIO0» — CTYAEHT JIOJDKEH IOKa3aTh 3HAHMS HE TOJBKO Ha YpPOBHE
BOCIIPOU3BEACHHUS U OOBSICHEHUS MH(OpMAIMK, HO W HHTEUIEKTYaJbHbIC HABBIKM PEIICHUS
npoOJeM 1 33134, HaXOXKICHUS YHUKAIBHBIX OTBETOB K IpodiieMam;

— Ha OLEHKY «YJOBJIETBOPHTEJIBbHO» — CTYJIEHT JIOJDKEH IIOKa3aTh 3HAHUSA HA YPOBHE
BOCIIPOM3BEJICHHUS U OOBSICHEHNS MH(POPMALIMHU, UHTEIUIEKTYyalIbHbIE HAaBBIKM PEIICHHS IPOCTHIX
3ajad4;

— Ha OLCHKY «He 3a4TeHO0» — CTYJECHT HE MOXET II0Ka3aTh 3HAHHWA Ha YPOBHE
BOCIIPOU3BEICHUS U OOBSICHEHUSI HHPOPMALIUHU, HE MOKET MOKa3aTh UHTEIEKTyaJIbHbIE HABBIKU
pelIeHUs MPOCTHIX 3ajay.



