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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto  ocBoeHHWsST ~ AMCHMIUIMHBI  «MaTeMaTHueckoe  MOJCIMPOBAaHHE B
DJIEKTPOIHEPTETUUCCKUX ~ CHCTEMax»  SBJSICTCS  HM3YyYCHHE METOJI0OB  MaTeMaTHYECKOTO
MOJICIIMPOBAHMSI OCHOBHBIX JJIEMEHTOB CHUCTEMbI 3JICKTPOCHA0XKEHUS M CII0)KHO3aMKHYTHIX
AJIEKTPUUYECKUX CETEH C UCIOJIb30BAHUEM COBPEMEHHBIX MaTeMaTuueckux naketoB (Mathworks
Matlab, MathCAD u 1.1.).

3aaun TUCIMILIMHBI — YCBOCHHUE CTYCHTAMHU:

— METOJOB MaTeMaTHYECKOTO0 MOJCIUPOBAHMS OCHOBHBIX DJIEMEHTOB CHUCTEM
AJIEKTPOCHAOKEHHUS, TAKMX KaK: T€HEPATOPbI, JBUTATEIH MMOCTOSHHOIO U TEPEMEHHOTO TOKA,
TpaHc(hOpPMATOPHI U T.JI., & TAKIKE CIIOCOOOB MOJICITUPOBAHHMS CII0)KHO3aMKHYTBIX 3JICKTPUICCKUX
ceTel ¢ MCIOJIb30BaHUEM CIICI[HATU3UPOBAHHBIX MATEMATHICCKHUX MTAKETOB;

— OCHOBHBIX TPHEMOB pabOThl B MAaTEeMAaTUYCCKHX TIaKeTaX Ui MOJCIUPOBAHHMS
CJIOKHBIX 3JICKTPOTEXHUYCCKUX KOMIUICKCOB, TaKUX KaK 3JICKTPOJIYrOBBIC CTalICIUIABUIIbHBIC
NIeYH, TPOKATHBIE CTAHBI U T.II.;

— YCTPOWCTBA, IPUHITUIIA PAOOTHI U CITIOCOOOB MOJICITMPOBAHHUS CHCTEM aBTOMATHYECKOTO
pEryJIMpOBaHUsI CKOPOCTH, TOKA, HANPSHKCHUS U BO30YKIICHUS JBUTATEIICH U TEHEPaTOPOB.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuunnuaa MaremaTueckoe MOJEIMPOBAHUE B 3JIEKTPOIHEPrEeTHUECKUX CHCTEMax
BXOJIUT B YaCTh y4eOHOro miaHa (GopMHpPyeMyI YJacTHUKaMH 00pa3oBaTENbHBIX OTHOLICHHMA
00pa3oBaTesIbHOI IPOrPaMMBI.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTAH/ IPAKTUK:

HNudopmartuka

Marematuka

TeopeTuueckre OCHOBBI JEKTPOTEXHUKHI

DNEKTPOIHEPreTUUECKUE CUCTEMBI U CETU

DneKTpUYeCcKre MallluHBbI

MatemaTuueckue 3a1a4u SHEPreTUKY U puMeHenue O BM

OcHOBBI THPOPMAITUOHHOM ITEKTPOHUKHU

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHUILIIMHBI OyayT
HEOOXOIUMBI JUTSl U3yUSHUS T CIUTLTIH/TIPAKTHK:

DneKTpUYecKHe CTaHLIMU U IOJCTaHIIUU

DNEeKTPOTEXHOJIOTHYECKHE YCTAHOBKHI

ITpoexTrpoBaHKE 3TEKTPOCHAOKEHUS

DneKkTpocHaOKeHHEe

DneKTpUUecKre anmapaThbl

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynpTaTe ocBOE€HMS AMCUMILIUHBI (MOAY/s) «MareMaTndeckoe MOJIEIMpPOBAaHUE B
AIIEKTPOIHEPTETUUECKUX ~ CHUCTeMax» oOydarommiics JOJDKeH oO0nafaTh  CleTyIOLIUMHU
KOMIETEHIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-1 CnocobeH yuyacTBOBaTh B IUIAHUPOBAHHWH, TOJATOTOBKE U BBITIOJHEHUU THUITOBBIX
OKCIIEPUMEHTATBHBIX HCCIEAOBAaHUN MO 3aJaHHON MeTOoAuKe U 00pabdaThiBaTh PE3yIbTAThI
DKCHEPUMEHTOB

[K-1.1 Pa3pabarbiBaeT TUIaH MEPONPHUATHII MO MOBBILICHUIO HAAECKHOCTH U
HSKOHOMHYHOCTH PabOThI JIEKTPOTEXHHUUECKOTO 000D YA0BAHHMSI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 6,4 akaj. 4acos:
— aynuTopHas — 6 akaJi. 4acos;
— BHeaynutopHas — 0,4 aka. yacoB

— caMocTosTeNbHas pabota — 97,7 aka. 4acos;

®dopma aTTecTallum - 3a4EeT C OLEHKOMN

AynutopHas ) s
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
Paznen/ Tema & (B axan. wacax) g Bun . KOHTPOIIA Kox
> & © | camocrosTenbHOl | ycneBaemocT U
JUCLIATUINHBI N [~ . | xommeTeHuK
Q & paboThI TIPOMEKYTOYHOH
na6. | mpakr. [ € 8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. 1. CO3JJAHUE
MATEMATUYECKOU
MOJEJIN 3JIEMEHTAPHOU
OJIEKTPUYECKOU LEIIN
11 Brenenne B
MaTeMaTH4YecKoe CaMOCTOATCIILHOC
H3yueHHe yueOHOU
MO/JICITUPOBAHUE. ITePAIVLL
OcHoBHEIE BHJIBI u JIATCPATYPEL,
CBOICTBa MaTeMaTHYECKUX 2 KOHCHGKT.HpOBaHH Yerbiii onpoc Nel TIK-1.1
MOJICIICH. OCHOBHI S
MIOJITOTOBKA K
MO/JICITUPOBAHUS B
YCTHOMY OTIpOCY
MaTeMaTHYeCKOM  IaKeTe Nel
Mathworks ~ Matlab ¢ B
1.2 Hammncanue| o CaMOCTOSITENIEHOE
IPOTPaMMHOTO  Koja B n3ydeHue yaeOHon
Matlab. Co3nanue JINTEPaTypBI;
MaTeMaTH4YecKOil MOJeNu B KOHCIIEKTUPOBAHU
BUJI€ CTPYKTYPHOH CXEMBI. e; VYcrablii onpoc Ne2;
Co3ganre MaTeMaTHYECKOM 2 15 MHOATOTOBKA K JIOMaIIHee 3a1aHue T1IK-1.1
MOJIENH B BUJIE YCTHOMY OIIPOCY Nel;
HMUTAIMOHHOM CXEMBI C No2;
UCIIOJIb30BAHUEM TOTOBBIX BBINOJIHEHNE
6J10KOB O6ubnuorexu JIOMAIIHETrO
SimPowerSystems. 3amanms Nel
HWroro no pazgeny 2 2 15

2. 2. HNCCIIENOBAHHME
XAPAKTEPUCTUK
TUTTIOBBIX
JIMHAMUWYECKINX 3BEHHEB




2.1 Uccnenosanue
OCHOBHBIX XapaKTEPUCTHK
THIIOBBIX  JIMHAMHYECKUX
3BEHBEB B MATEMATHYECKOM

CaMOCTOSTENbHOE
u3ydeHue yueOHoOM
JINTEPaTYpBI;
KOHCIICKTHPOBAHH
e;

Verusrit onpoc Ne3;

HaKeTe Matlab c 16 HOATOTOBKA K JIOMAIIIHee 3aJlaHne TIK-1.1
T YCTHOMY OIIPOCY Ne2
npmwiokennem  Simulink. No3:
[ocTpoenne YaCTOTHBIX 7
XapaKTePUCTHK BBITTOTHCHHC
JIOMAIITHETO
3aaHus Ne2
HUroro no pazaeny 16
3. 3. MOJEJIMPOBAHUE
DJIEKTPUYECKOI'O
KOHTYPA JYTOBOI
CTAJIEIUIABWJIBHOM TTEUU
3.1 Mopens
SJIEKTPUIECKOTO  KOHTypa
JACIT ¢ mnpencraBieHueM
IIyTH B BUJIE HEIMHEHHOTO CaMOCTOSITEIILHOE
AKTUBHOTO COIPOTHBJICHUSI. u3y4yeHue yueOHoi
Mopens  27€KTpHYECKOTO TUTEPaTypPHI;
KOHTYpa JCII c KOHCIIEKTUPOBaHU
MpE/ICTAaBICHNEM JyTd B e; VYerusiit onpoc Ned;
BUJIC npotuBo-2/1C c 20 MOJITOTOBKA K JIOMAaIlIHee 3aJjaHne TIK-1.1
JMoIaMHI (meron YCTHOMY OIIpOCY Ne3
TemnbHOTO). Ned;
Mogens  3IEKTPUYECKOTO BBITTOJTHEHHE
KOHTYpa JCII c JIOMAIIHETO
NpPEJCTaBICHHEM JyI' C 3agaHus Ne3
ITOMOIIIBIO HEJTMHEHHOTO
JudhepeHIaIbHOro
ypaBuenus Kaccu
HWroro no pazaeny 20
4. 4. MOJEJIMPOBAHUE
OTJAEJIbHBIX 3JIEMEHTOB
CHUCTEM
OJIEKTPOCHABXXEHU S
CaMOCTOSITEIILHOE
u3ydyeHue yueOHoH
TUTEPaTypPHI;
41 Marematndeckas KOHCHeKTHpOBAHH .
MOITE e; VYerubii onpoc NeS;
12 MHOATOTOBKA K JIOMAIIHEE 3aIaHue T1IK-1.1
MOJTYIIPOBOJHUKOBOTO
THona YCTHOMY OIIPOCY Ne4
No5;
BBITTOJTHECHHE
JIOMAIITHETO
3agaHusi Ne4
CaMOCTOSITEIBHOE
H3yueHHEe yueOHOU
JIUTEPATYPBHI;
KOHCHEKTHPOBaHHI
4.2 MopenupoBanue e; Verusiit onpoc NeS;
CEJIICKTUBHOM paboThI 12 HOATOTOBKA K JIOMAaIIHEee 3aJaHne TIK-1.1

3aIIMTHOM aBTOMAaTHUKHU

YCTHOMY OIIPOCY
Ne5;
BBIIMOJIHCHUC
JIOMAIITHETO
3amanus Ned

Ne4




4.3 OnnodaszHast
MaTeMaTHyeckas — MOJIEIb

CaMOCTOSTENbHOE
u3ydeHue yueOHoOM
JINTEPaTYpBI;
KOHCIICKTHPOBAHH
e;

VYerusrit onpoc NeS;

12 HOATOTOBKA K JIOMAIIIHee 3aJlaHne TIK-1.1
CHJIOBOTO
YCTHOMY OIIPOCY Ne4
TpaHchopmaropa.
Ne5;
BEIIOJIHEHHE
JIOMAIIHETO
3ajaHus Ned
HUroro no pazaeny 36
5. 5. MOJEJIMPOBAHUE
CJIOXKHO3AMKHYTOU
DJIEKTPUYECKOU CETU
CaMOCTOSTEBHOE
51 CamocrosiTensHas u3ydeHHe yueoHoi
JIUTEPaTypHI;
KOHTpOJIbHas paboTta Ha
KOHCIICKTUPOBAaHU
TeMy «PazpaboTka . . .
AMUTAIMOHHON MOENN & Yerazid onpoc Neo;
. 10,7 MOATOTOBKA K | JOMaIllHee 3a/1aHue TIK-1.1
CJIOKHO3AMKHYTOM
L YCTHOMY OIIPOCY Ne5
3NEKTPUYECKON ceTH s No6:
pacdera YCTAaHOBHBIIUXCS -
BBIIIOJIHEHHE
PEKUMOB PabOTHI»
JIOMAIIHETO
3ajaHus NeS;
Wroro no pasneny 10,7
Hroro 3a cemectp 97,7 320
Hroro no aucnumnnuae 97,7 3a4eT ¢ OLIEHKOHI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnga  peanu3anuu  NPeIyCMOTPEHHBIX BHUJIOB yuyeOHOW paboThl B  KadyecTBe
00pa30BaTeNbHbIX  TEXHOJOTMH B  MPENOJaBaHUM  JUCLUIUIMHBI  «MareMaTuieckoe
MOJICJIUPOBAHUE B DJIEKTPOIHEPIeTUUECKUX CHUCTEMax» HCIONb3YIOTCS TPaJAULMOHHAS U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHU.

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHMW U (HOPMHUPOBAHHE OCHOBHBIX
IpeJCTaBICHUN 0 quciumuinHe «MaTemMaTuueckoe MOAEIMPOBAHNUE B 3JIEKTPOIHEPTreTUUECKUX
CUCTEMax» MIPOUCXOIUT C UCIIOJIB30BAHUEM MYJIbTUMETUIHHOTO 000PYI0BAHUSI.

Jlekuuy TPOXOJAT B TPaguIMOHHOW (opme, B QGopMme JIEKUMH-KOHCYIbTALUN U
npoOiieMHbIX Jiekuuid. Teopermdyeckuil Marepuan Ha NPOOJEMHBIX JIEKLIUAX SIBISETCS
pe3yJbTaTOM YCBOCHHUS IOJy4Y€HHOH HMH(OpPMAIMH TOCPEICTBOM IMOCTAaHOBKH MPOOJIEMHOTO
BOIIpOCAa W TIOMCKa myTed ero pemeHus. B Xxoxe mnpoBedeHHs] JIEKIMOHHBIX 3aHATUN
npejaycMaTpuBaeTcs: 1) HMCIOIb30BaHHE AIICKTPOHHOTO JIEMOHCTPALMOHHOTO MaTepHaia IIo
TeMaM, TpeOYIOIIUM HUILTIOCTPAIMK PadOThI ClIEHUATU3UPOBAHHOTO ITPOrPAMMHOT0 00eCTIeYeHMs,
CJIOKHBIX CTPYKTYPHBIX CXEM H 00JIbIIOr0 00beMa rpaiuecKoro MaTepuaa; 2) UCIoJIb30BaHHE
JIEKTPOHHBIX YICOHUKOB IO OT/ICIbHBIM TEMaM 3aHATHIA; 3) aKTUBHBIC U HHTEPAKTUBHBIC (DOPMBI
00y4deHus: BapUaTUBHBII ONPOC, AUCKYCCUU, YCTHBII ONPOC U T.A.

[Ipu npoBeneHNN MPAKTUYECKUX 3aHATHUSIX HCIOIB3YIOTCS paboTa B KOMaHIE U METOIbI
IT.

CamocTosTenbHast paboTa CTUMYIHUPYET CTYJEHTOB B IIPOIECCE MOATOTOBKH 3aIaHHM st
CaMOCTOSITEJIbHOTO BBIMOJIHEHUS], IpU paboTe HAa NMPAKTUYECKUX 3aHATHSIX U MPU MOJATOTOBKE K
MIPOMEKYTOUYHOM U UTOTOBOM aTTECTAIUH.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYa0IIMXCS
[TpexncraBneno B mpuioxenun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. HuxonaeB, A. A. MaremaTuueckoe MOJEIUPOBAHHE B 3JIEKTPOIHEPreTHUUECKUX
cuctemax : yueOHoe mocodbue / A. A. Hukonaes, 1. P. AGnynBenees, B. B. Anoxun ; MI'TY. -
[2-e u3x., moarot. mo neu. u3a. 2016 .]. - Maruutoropek : MI'TY, 2017. - 1 351eKTpOH. OMT. TUCK
(CD-ROM). - 3ard. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3147.pdf&show=dcatalogues/1/1136
470/3147.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpooOwsekT. - Tekcr
2JIEKTPOHHBINA. - CBenenns nocTynHsl Takke Ha CD-ROM.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Kopuunos, I'. Il. Ananu3 mnokasarenei KadecTBa 3JIEKTPOIHEPIHH B CHUCTEMax
AIIEKTPOCHAOKEHHS] KPYIHBIX METAJUIyPrUYeCKUX Npeanpuatuil : yyebHoe mocodbue / I'. IL
Kophuunos, A. A. Hukonaes, A. B. Manogees. - Marauroropck : MI'TY, 2012. - 1 351eKTpoH. ONT.
TICK (CD-ROM). - 3ar. c TUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1050.pdf&show=dcatalogues/1/1119
364/1050.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpoodsekT. - Tekcr
ANIEKTPOHHBIN. - CBeieHus goctynHbl Takke Ha CD-ROM.

2. Tapacuk, B. I1. Maremarndeckoe MOJCTMPOBAHHE TEXHUYECKUX CHUCTEM : Y4eOHUK /
B.II. Tapacuk. — Munck : HoBoe 3nanue ; Mocksa : UHOPA-M, 2018. — 592 ¢. — (Bricmiee
oOpa3oBanme: bakamaBpuar). - ISBN 978-5-16-011996-0. - Tekcrt : snekrponHbni. - URL:
https://znanium.com/catalog/product/952123 (nata ooparmienus: 25.09.2020). — Pexxum nocryna:
IO TIOJTITHCKE.



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.S. MogenupoBanue cucteM : Yy4eOHUK Ui aAKaJAEMUYECKOTO
OakanaBpuata / b. 5. CoetoB, C. A. flkoBieB. — 7-e u3a. — Mocksa : U3marensctBo HOpaiir,
2019. — 343 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-3916-3. — Tekcr :
snekrponnsiii // DBC Opaiir [caiit]. — URL: https://urait.ru/bcode/425228 (nara obGpamicHus:
25.09.2020).

4, Kotkun, I'.JI. KomneloTepHoe wmonenupoBaHue (PU3NUECKUX TPOLECCOB C
ucnons3oBanueM Matlab : yuebnoe mocobme s By3oB/ [ JI. Korkun, JI. K. ITonos,
B. C. Uepkacckuii. — 2-¢ u37a., ucnp. u jgon. — Mocksa : M3marensctBo Opaiit, 2019. —
202 c. — (YuuBepcutersl Poccun). — ISBN 978-5-534-10512-4. — Tekcr : 3eKTpOHHBIN //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/430702 (marta obpammenus: 25.09.2020).

S. Kypnan «BecTHUK IOYpI'Y. Cepus «OHepreTuka»
https://vestnik.susu.ru/power/issue/archive

6. XKypHan «DJIeKTpOTEeXHUYECKUE CHCTEMBI i KOMIUTEKCh» http://esik.magtu.ru/ru/

7. Xypnan "Bectark BaHOBCKOTO TrOCyAapCTBEHHOTO PHEPTreTHYECKOTO YHUBEpcuTeTa"
http://vestnik.ispu.ru/taxonomy/term/102#

B) MeToauyeckue ykasaHus:

1. Kopuunos, I'.Il. JlaGopaTopHblii MpakTUKyM MO AUCHHUILTUHAM «TeopeTudeckue
OCHOBBI JJICKTPOTEXHUKH» M «OCHOBBI JICKTPOTEXHUKH W AJICKTPOHUKK» C BBIMOJHCHHEM Ha
nepcoHabHOM KoMIbtoTepe [Tekcr]: YueOHoe mocobOue /uist CTyAeHTOB crieruanbHocTi 140211
«Onekrpocuabdxkenne» / I'.I1. Kopaunos, A.A. Hukonaes. - Marauroropck: I'OY BIIO MI'TY,
2011. - 76 c.

2. HukomaeB, A. A. MaremaTuueckoe MOJECIUPOBAHUE B 3JIEKTPOIHEPreTUUECKUX
cuctemax : yuebHoe nmocodbue / A. A. Hukonaes, 1. P. AGaynsenees, B. B. Anoxun ; MI'TY. -
[2-e u3n., moarot. mo ned. uza. 2016 r.]. - Marautoropek : MI'TY, 2017. - 1 37eKTpOH. ONT. JUCK
(CD-ROM). - 3arir. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3147.pdf&show=dcatalogues/1/1136
470/3147.pdf&view=true (mara ooOpamenus: 25.09.2020). - Maxkpooobekr. - Tekcr
AIIEKTPOHHBIN. - CBeneHus goctymnHbl Takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanwue [10 Ne norosopa Cpox aeicTBus

JIMIICH3UN

FAR Manager CcB0O0OIHO pactipoctpansemoe [10 0eccpovHO

Calculate Linux Desktop Xfce cB0001HO pacmpocTpansemoe [10 0eccpodHo

Linux Calculate cB00OIHO pacnpocTpansemoe [10 OeccpodHo

7Zip CcB000JTHO pacrtpoctpansemoe [10 0ECCPOYHO
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COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHNe JUCIUTUINHBI BKITIOUACT:

1. Yuebuble ayuTOpUH JUISl IPOBEIEHUS 3aHATHH JIGKLIMOHHOT'O THIIA - MYJIbTUMEIUITHbIE
CpeACTBa XpaHEHUsI, TIepelavyr 1 TPEACTaBICHUS HH(OPMAIIHH.

2. YueOHble ayIUTOPUM JUIs MPOBEACHUS HPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAllUM, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu - JJOCKa,
MYJIbTUMEAUUHBIN IPOEKTOP, FIKPaH.

3. Tlomemenus pans CaMOCTOSATENLHOW pPabOThl OOYYAIOUIMXCS - MEPCOHAIBHBIC
xkoMnbroTepsl ¢ makerom MS Office, Beixomom B MHTepHET W € JOCTYIIOM B DJICKTPOHHYIO
nH(pOPMAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

4. TlomemeHue i XpaHEHUS M MPO(UIAKTUYECKOrO OOCIYKUBAaHUS Y4eOHOIo
000pyIOBaHUS - CTEIUTAXKH, CEH(BI 1151 XpaHEHHUS Y4€OHOTO 000PYIOBAHHS.
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MPUJIO)KEHHUE 1
(oOs3aTeNBHOE)

YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITE/IbHOM padoThl CTYJ1€HTOB

AynuTopHas CcaMOCTOSITENIbHAass paboTa CTYJACHTOB Ha TMPAKTUYECKUX 3aHATHIX
3aKirovaeTcs: 1) B pa3paboTKe MaTeMaTHYECKUX MOICIICH DJIEMEHTOB CHCTEM DJICKTPOCHA0KEHUS
U WX pealm3alMd B OpuUKIaAHbIX makerax Mathworks Matlab; 2) B mpoBemenun
CaMOCTOSITEJIbHBIX HCCIEAOBAHUH C TMOCIEAYIOIMUM aHATN30M M KOJUIEKTUBHBIM OOCYXICHUEM
pE3yNIbTaTOB.

BreaynauropHass caMmocTosTenbHas paboTa CTYIEHTOB BKJIIO4YaeT B ceOs: 1) dreHue u
npopadoTKa JIEKIIMOHHOTO MaTepualia M PEKOMEHJOBAaHHOW JMTEpaTyphl; 2) 3aJaHus s
CaMOCTOSITEIIBHOTO BBIMOJIHEHHS; 3) MOATOTOBKY K YCTHBIM OIPOCAM U 3a4ETY C OIEHKOM.

IIpuMepbI 3a1aHNUI 1)1 YCTHBIX ONIPOCOB:

Yemuuwiii onpoc Nel

1. MaiiTe onpezeneHue NOHATUIO «MOJEINPOBAHUEY.

2. HazoBuTe kiaccudukaiiio MoJeneil o NpuHIKIy peaan3aluu, 1o TOYHOCTH U 110
(dakTopy BpeMEHHU.

3. KakoBbI KJI10UEBBIE OTINYUS MATEMATHYECKOTO U (PH3NYECKOTO MOACIUPOBAHNUS?

4. Kakue TpeOOBaHHS MPEABSABISIOTCS K MATEMATUICCKAM MOJICIISIM ?

5. YTo Takoe afeKBaTHOCTL MOAEIN?

Yemmuwiti onpoc Ne2

1. HazoBUTE OCHOBHBIE TUIIOBBIE TUHAMUYECKUE 3BEHbS

2. Yto Takoe nepexoaHble U UMITYJIbCHbIE (YHKIIUU 3BEHHEB?
3. UTo noka3bIBalOT YaCTOTHBIE XapaKTEPUCTUKH 3BEHHEB?

4. Kakas CAP mMoxeT cuuTaThCsi yCTOMYUBOM?

5. I1o xakum napameTpam oreHuBaetcst kadectBo CAP?




MNMPUJIOKEHHE 2
(obs3aTenBHOE)

OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAIUH
a) [lnannpyemble pe3yibTaThl 00y4eHHsI U OLIEHOYHbIE CPEICTBA /I IPOBeAeHHs MPOMEKYTOUYHON aTTeCTALNH:

Kon Muaukatop AOoCTKEHUS
O1neHOuUHBIE CPEeICTBA
WHJINKATOpa KOMIIETCHIIUU
IK-1.1 Pa3pabatbiBaeT mwiad | IlepedyeHb TeopeTHYeCKHX BONMPOCOB K 3a4ETy:
MEpONpHUATHH 110 1.TTonsTHE MOIETUPOBAHUS.

MOBBIILICHUIO HAJEKHOCTH U
3KOHOMHUYHOCTH paboTHI
IIEKTPOTEXHUYECKOTO
o0opymoBaHU

2.Kiaccupukanusi MaTeMaTHIECKUX MOJIENIEH 110 MPUHIUITY PeATH3allit, [0 TOYHOCTH,
1o (aKTOpy BPEMEHH (CTaTUYECKUE U JUHAMHYECKHE).

3.Maremaruueckoe MoaenupoBanue. TpeGOBaHMUS, MPEIbIBISIEMbIC K MATEMATHICCKAM
MOJICJISIM.

4 TlousiTust mogo0us ¥ aJeKBATHOCTH MOJICITH.

5.IoHsATHE IKCTIEPUMEHTA U €T0 KIACCU(PUKALIHS.

6.0cHoBBI paboTHI B MaTeMaTuueckoM nakere Mathworks Matlab.

7.0cHoBbI paboThl B Matematideckom rakere National Instrumenst Multisim.

8.Maremarnueckast mozenb Tpex(hasHoro TpaHchOpMaTtopa C YYETOM HACHIIICHHS
MArHUTOIIPOBO/IA.
9.Maremarnueckast MOJIeITb CHHXPOHHOTO TEeHEPaTopa.
10. Marematuueckass MoOJENb JBHrarejis IIOCTOSHHOIO TOKA C  HE3aBUCHMBIM
BO30YKJICHUEM.
11. Maremaruueckast MOJieITb ACHHXPOHHOT'O [IBUTATEIIS.
12. MaremaTtuueckas MOJIEIb JIMHUK C COCPEIOTOUEHHBIMH [IAPAMETPAMHU.
13.Maremaruueckasi MOZIEIb JIMHUH C PACTIPEICICHHBIMHU TTAPaAMETPaMH.
14 . TunoBsle AMHAMUYECKHE 3BEHBSL.
15.Tlepexo/Hble ¥ UMITYJILCHBIE (YHKIMH JUHAMUYECKHUX 3BEHEB.
16.YactoTHble XapaKTEPUCTUKH JUHAMUYECKUX 3BCHBEB.
17.CrpykrypHble CXeMBbI M MX IPEOOpa3OBaHUE.
18.TToctpoenue norapupMUYECKUX YACTOTHBIX XapAKTEPUCTHK JUHAMHYECKUX 3BCHBEB.
19.CrpyKTypHbBIE CXEMBI 3AMKHYTHIX U pa3soMKHYThIX CAP.
20.Crauunonapusie pesxumbl CAP.
21.YcroituuBocts nmneiiHbx CAP.




Kong
WHIMKATOPa

Muaukatop AOCTKEHUS
KOMIIETCHIINU

OreHOYHBIC cpe€acTaa

22 .KauecTBO CHCTEM aBTOMATHYECKOTO PETYITUPOBAHMS.

23.Koppexkiust CAP.

24.Onrumasnbhbie uaeitasie CAP.

25.CucreMpl aBTOMaTHYECKOTO PETYIMPOBAHMUS, HACTPOSHHBIE HA MOYJIbHBINA U CAMMETPUYHbIN OITUMYM.

26.MaremMaTiyecKre MOJIEIN CHIIOBOM YaCTH THPHCTOPHBIX IpeoOpasoBaresieil ¢ 6-Th M 12-TH MyJIbCHBIMH CXEMaMH|
BBINPSMJICHUSI.

27 MaremaTtrdeckas MOJIE]b CHCTEMBI UMITYJILCHO-(DA30BOT0 YIIPABJICHHSI.

28.0OCHOBHBIE YHEPIETHYECKHE U HIIEKTPUUECKHUE ITOKA3aTENM THPUCTOPHBIX IPEOOpa3oBaTeiei.

29.Beiciine rapMOHUKH TOKA, FEHEPUPYEMbIE THPUCTOPHBIM PE0Opa3oBaTesieM.

30.ITpUHIKIBI TIOCTPOEHHS IBYXKOHTYPHOU CHCTEMBI MMOAYUHEHHOTO PETYIMPOBAHUS CKOPOCTH JBHTATENS MOCTOSHHOTO)
TOKa HE3aBUCUMOTO BO30YXKIICHHSI.

31.CocraBiieHue cxeMbl 3aMEIEHHs CII0KHO3aAMKHYTOM JIEKTPUYECKO# CETH.

32.PacyeT mapaMeTpoB CXEMBI 3aMEIIEHHUS.

33.Peanuzanys MaTeMaTHIECKON MOJIENHU CIIOKHO3aMKHYTOM 2JIEKTPUYECKOM CETH B MporpaMMHbIX makerax Mathworks
Matlab u National Instruments Multisim.

34.0c0o6eHHOCTH pacyeTa TOKOB W HANIPSHKEHHUH B CIIOKHO3aAMKHYTOM JIEKTPHYECKOM IIEMH B BEKTOPHOM (opMe.

35.AHanu3 noTeph aKTUBHOM MOIIHOCTH B CJIOKHO3aMKHYTOM DJIEKTPUIECKON CETH

MeToanuyeckue peKOMEHIAIMH VISl TOATOTOBKH K IIPOMEKYTOYHOM aTTecTaluu
IlonrotToBka K DIPOMEXYTOYHOM aTTECTAlMU 10 JUCLUIUIMHE 3aKIIOYAeTCS B CaMCTOSTENIBHOM JEeTaJbHOW
npopaboTKe JIEKIMOHHOTO MaTepualia M MaTepuaia, BHIHECEHHOTO Ha CaMOCTOSITEJIbHOE W3YyYEHHE C HCIIOJIb30BaHHEM
[PEKOMEHIyeMOH OCHOBHOM M JIOIIOJHUTENBHON JIMTEPATYpPhl. PEKOMEHYeTCSl IPOU3BOAUTE MTOATOTOBKY CHCTEMATHUYECKH,
MCIIOJIB3YSI BCE BPEMSI, IPEAYCMOTPEHHOE YU€OHBIM IUIAHOM JIJIsl CAMOCTOSTENIbHOM paOoTHI.

IIpuMepHbIe 3a1aHNs HA KOHTPOJIbHYIO 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
WHIMKATOPa

Muaukatop AOCTKEHUS
KOMIIETCHIINU

OreHOYHBIC cpe€acTaa

1. B marenmarageckos marete Matlab

4 ¢ mpETomeErey Simulink cocTaEHTE

8 HAMHET2IHOHEYEC MOJZENE CIOEHOSa-
MEHYTOH SIeETPHIeCKOH CeTH. DIIen-
TpHYECEHe HATPYSEH OpeICTAERTR
HCTOTHHEAMHE TOEZ ¢ GHECHDOEAH-
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- S marpysxa ysaos cer, MBA
HanpEEeHne, KB TOpCB - -
BH HH T1 T2 S S Se
2xTAOO | 2xTOI - n 16 + < 1
110 6 " 20 20 10 +38 i12 3+j53
Mapra 1 ceqen:EBell_irpozD:on BII2I1 Mapia & cewenme xaenelt HH
OTHOZHAINHE OT
JHEHH CEAH C
seneprocncuesioll npoare JISTI rpa.ﬁccﬁ;sua‘m- mpoume JISTL
1x AC-500 2x AC-240 10 x AAB-240 8 x AAB-185
IIpumeps! pedepaTos:

OcHoBbI paboTh B MaTeMaTuyeckoM makere Mathworks Matlab (rpadudeckuit mHTepdetica mporpaMMbl; OCHOBHBIE OTIEpAIHH
C MacCHBaMH JITAaHHBIX; OCHOBBI BCTPOCHHOT'O SI3bIKA ITPOrPAMMHUPOBAHHUS; OCHOBHBIC OnbMoTeku npuioxeruns Simulink; pabota)
C OCHOBHBIMH OJIOKaMHU DJIEKTPHYECKUX AJIEMEHTOB OnOIHoTekn SimPowerSystem; metozsl pacyera Mojelneid; ohopMIICHHe)

[pE3yIbTaTOB MATEMAaTHIECKOTO MOAEINPOBAHHMSA) (TI0 BAPHAHTAM).
OcHoBbI paboTe! B MaTemaTraeckoM makere National Instrumenst Multisim (rpadwueckuii maTepdeiic mporpammer;, padora ¢

OCHOBHBIMH OJIOKAMH QJICKTPUYCCKUX 3JICMCHTOB; O(l)OpMJ'ICHI/IC PEIYJIBTATOB MATCMAaTHICCKOI'O MOI[CJIHpOBaHI/IH) (HO




Kong
WHIMKATOPa

Muaukatop AOCTKEHUS
KOMIIETCHIINU

OreHOYHBIC cpe€acTaa

BapUaHTaM).




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHas aTrectauus IO IJUCHUIUIMHE «MaremMaTuyeckoe MOJAENUPOBaHUE B
AIIEKTPOIHEPIETUUECKUX CUCTEMAX» BKIIFOYAET TEOPETUUECKHUE BOIIPOCHI, TO3BOJISIFOLIUE OLIEHUTh
YPOBEHb YCBOCHHMSI OOYUYaIOIIMMUCS 3HAHUM, M MPAaKTHUYECKHUE 3aJaHMsl, BBISBIAIOIINE CTEIIEHb
c()OPMUPOBAHHOCTH YMEHUN © BIAJACHHN, NPOBOAUTCS B ¢dopMe 3a4éra C OICHKOU.
O0s3aTeNbHBIM YCIOBUEM CAAauYU 3a4€Ta SBJSETCS YCHEIIHOE BBICTYIUICHUE C MOATOTOBICHHBIM
BO BpeMst 00y4eHHUs pedepaTom.

[TpoMexxyTouHasi aTTecTalus MO JaHHOW JUCIHMILTUHE MPOBOJIUTCS B YCTHOUW (opme 1mo
WHIUBUJIYAJIbHBIM 33JlaHUSIM, KaXJ0€ M3 KOTOPBIX BKIIIOYAET TEOPETUYECKHUM BOIPOC U
IIPAaKTHUYECKOE 3a/1aHHE.

Kpurepuu omnenku (B COOTBETCTBUM € (OPMUPYEMBIMH KOMIICTCHLHUSMHU U
MJIaHUPYEMBIMHU Pe3yJIbTaTaMu O0OyUeHHS):

— Ha OLIeHKy «OTJIUYHO» — CTyI[eHT JOJIDKCH IIOKA3aTh BLICOKI/Iﬁ ypOBeHI) 3HaHI/II\/JI HC
TOJILKO HAa YPOBHE BOCIPOM3BEICHHUS U OOBACHEHUS HH(OpPMAIMH, HO U HHTEIUIEKTYyaJlbHbIC
HaBBIKH peHIeHI/ISI HpO6JIGM H 3ajJa4, HaXO0XIACHUA yHI/IKaJII)HI)IX OTBETOB K Hp06JI€MaM, OIICHKH N
BBIHECEHUS KPUTHUUECKUX CYKJIEHUH B 00JIaCTH MOJICTTUPOBAHUS SJIEKTPOIHEPTETHUECKUX CUCTEM
U CeTeM;

— HA OLICHKY «XOPOLIO» — CTYAEHT JOJDKEH INOKa3aThb 3HAHMS HE TOJbKO Ha YPOBHE
BOCHpOI/I?;BeI[eHI/I?[ nu O6T)$[CHGHI/I$[ I/IH(I)OpMaIII/II/I, HO H I/IHTGJUIGKTyaJII)HBIe HaBBIKHU peHIGHI/ISI
npo0JieM U 3aja4, HaX0XKJIEHUS! YHUKAIbHBIX OTBETOB K ITpoOiieMaM;

— Ha OLIEHKY «YyIOBJIETBOPHUTEJIbHO0» — CTYJCHT JOJKEH MOKa3aTh 3HAHUS HAa YPOBHE
BOCTIPOM3BEICHUS U O0BACHEHUSI HHPOPMAINK, UHTEIJICKTyaJ IbHble HABBIKU PEIICHUS MTPOCTHIX
3a;ad;

— Ha OLIEHKY «He 3a4TeH0» — CTYJEHT HE MOXKET II0Ka3aTb 3HAHMS Ha YPOBHE
BOCHpOI/I?;BeI[eHI/I?[ nu O6"I)$ICHCHI/I$I I/IH(l)OpMaIII/II/I, HC MOJXXCT ITOKa3aThb I/IHTGJIJIGKTyaJII)HI)IG HaBBIKH
pelIeHus TPOCThIX 3a/1ady.



