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JIner akryaauszanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanusaruu B 2027 - 2028
y4eOHOM rofy Ha 3aceqaHuu Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUI

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0opena s peanusaruu B 2028 - 2029
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B.EapraHOBa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena Juist peanuzanuu B 2029 - 2030
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS TIPOMBIIIICHHBIX MTPEAPHATHIH

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena juist peanuzanuu B 2030 - 2031
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS IPOMBIIIICHHBIX MTPEPHATHIH

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u omoopena s peanusaruu B 2031 - 2032
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEAPUATUHI

[IpoTrokom oT 20 . Ne
3aB. kadeapoii A.B. Bapranosa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

Lenbto OCBOEHHUS  JUCIHILINHBI «MaremaTiueckoe  MOJEIMpOBaHUE B
DIIEKTPOIHEPTETUYECKUX  CUCTEMax»  SBISCTCS HW3YYCHHE METOJOB  MaTeMaTHYeCKOro
MOJIEJTMPOBAHUS OCHOBHBIX 3JIEMEHTOB CHCTEMbI 3JIEKTPOCHAOKEHMSI M CII0KHO3aMKHYTBIX
AJIEKTPUUYECKUX CETEH C MCIOJIb30BAHUEM COBPEMEHHBIX MaTeMaThueckux naketoB (Mathworks
Matlab, MathCAD, National Instrumenst Multisim u T.1.).

3aa4un JUCIUILTUHBI — YCBOCHHE CTYICHTAMH:

— METOAOB MaTeMaTHYeCKOro MOJICIMPOBAHUS OCHOBHBIX 3JIEMEHTOB CHCTEM
DIIEKTPOCHAOKEHHS, TAKUX KaK: T€HEPaTOPbI, JIBUTATENId MOCTOSHHOTO U MEPEMEHHOTO TOKa,
TpaHcGOpMaTOPHI U T.[., & TAKXKE CIIOCOOOB MOAECTUPOBAHUS CIOKHO3AMKHYTHIX AIEKTPUYECKUX
CETe C MCMOJIb30BaHNEM CIICIINATN3UPOBAHHBIX MATEMATHIECKIX MTAKETOB;

— OCHOBHBIX TPUEMOB pabOThl B MaTeMaTHYECKUX IMaKeTax Hajsi MOJEIUPOBAHUS
CJIOXKHBIX DJIEKTPOTEXHUYECKUX KOMILJIEKCOB, TaKMX KaK JJIEKTPOAYTOBBIC CTaJeIlIaBUIIbHBIC
€YU, MPOKATHBIE CTAHBI U T.JI.;

— YCTpOUCTBA, MIPUHIIHIIA PAOOTHI M CTOCOOOB MOJICTTMPOBAHUS CHCTEM aBTOMAaTUYECKOTO
peryiIupoBaHus CKOPOCTH, TOKA, HAMPSHKEHUS U BO30YKIE€HUS IBUTATENe U TeHEPaTOPOB.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTeibHOIi MporpaMmbl

JucnumnHa «MaTeMaTn4eckoe MOJETMPOBaHUE B JIEKTPOIHEPTETHUECKUX CHUCTEMAX)
BXOJMT B 4aCTh Y4eOHOIO IUIaHa, (popMUPYeMyIO0 yJaCTHUKaMHU 00pa3oBaTEIbHBIX OTHOILICHHMA
00pa3zoBaTeNbHON MPOTPAMMBI.

Jinss  W3ydeHWs  AMCUMIUIMHBI ~ HEOOXOAMMbI  3HaHUS  (YMEHHMsA,  BIQJCHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUINH/ IPAKTUK:

HNudopmaruka

Maremaruka

TeopeTnueckne 0OCHOBBI AJIEKTPOTEXHUKHU

DNEKTPOIHEPTETUUECKUE CUCTEMBI U CETU

DNeKTpUYECKHe MAIIUHBI

MatemaTtuueckue 3a1a4i SHEPreTUKU U puMeHeHne OBM

OcHOBBI THPOPMAITUOHHOM ITEKTPOHUKHU

3HaHus (YMEHMs], BIAJEHUs), OJyYEHHbIE NIPU U3YyYEHUU JAHHOM TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUILTIH/TIPaKTHK:

OneKTpUYecKre CTaHIIUU U NOICTaHIIUN

DNEeKTPOTEXHOJIOTUYECKHUE YCTAHOBKHU

[TpoexTHpoBaHKE FITEKTPOCHAOKEHHS

DneKkTpocHaOKEeHHE

DneKTpUUYECKUE anapaThl

3 KomnereHunu o0y4awiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS1) M IJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbpTaTe ocBOE€HMS AUCHMILIUHBI (MOAyis) «MareMaTnyeckoe MOJEIUPOBAaHUE B
DIIEKTPOIHEPTETUYECKUX  CHCTEMax» OOy4alomuiicss JODKeH o0iajgaTh  CIEeIYIOIIMMHU
KOMIETEHIUSIMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

[IK-1 CrnocobeH ydwacTBOBaThb B IUIAHUPOBAaHHMM, IOATOTOBKE M BBIMOJHEHUH THIIOBBIX
9KCIIEPUMEHTANBHBIX HCCIIEIOBAHUN 10 3aJaHHON MeToauke M o0pabaThiBaTh pe3yNbTaThl
HKCIIEPUMEHTOB

[IK-1.1 PazpabaTbiBaeT MiaH MEPONPUATHA IO TMOBBIIICHUIO HAIEKHOCTH U
HKOHOMHYHOCTH PA0OTHI 3JIEKTPOTEXHUUECKOT0 000PYI0BaHMSI




4 CTpyKTypa, 00bEM U coiepkaHue TUCHUILTHHBI (MOLYJI51)

OO6mmas TpPyI0eMKOCTh TUCIMUILIMHBI cOCTaBisieT 3 3aueTHbIX eaunani 108 akan. gacos, B
TOM YHUCJIC:

— KOHTaKTHas padoTa — 6,4 akas. 4acos:

— aynuTopHas — 6 akaJi. 4acos;

— BHeaynutopHas — 0,4 akaJ. 4acos;

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

— B (hopme npakTraeckoit moarotroBku — 0 aka. yac.

dopma arTecTaluy — 3a4ET C OLIEHKOM.

AynuropHas 3 =
KOHTaKTHas pabora E 5 dopma Tekyniero
s g Bu KOHTPOJIS
Pasnen/ Tema <3 (B aaz. 1acax) E B A . P Kon
> 3 © | caMoCTOSTeNbHOU | ycrieBaeMoCTH U
JUCITUTUIAHBI < [~ . | KoMIeTeHIMH
g £ padoThl MIPOMEKYTOUHOMN
nab. | mpakrt. | &3 ATTECTAINN
Jlek. = 10
3aH. 3aH. | Q &
1. 1. CO3AHUE
MATEMATHUYECKOU
MOJAEJIM DSJIEMEHTAPHOU
DJIEKTPUYECKOU LEITN
11 Beenenue B
MATEMATHYCCKOE CaMOCTOSITEIILHOE
MO/JICTUPOBAHUE. usyueHue y1eOHolt
OcHoBHEIE BUIBI u JITCPATYpEL,
. KOHCIIEKTUPOBaHU .
CBOICTBA MAaTEMaTHYECKHX 2 onerie o po VYerueiit onpoc Nel IK-1.1
MOJICIICH. OCHOBHI >
MOJICTIUPOBAHUS B TIOATOTOBkA K
MaTEMaTHYECKOM  ITaKeTe ycmo“ﬁ 10 fipocy
o
Mathworks Matlab c -
1.2 Hanucanue 3 CaMOCTOSITEIBHOE
NpOTPpaMMHOTO  KOJia B u3yueHue yueOHou
Matlab. Coznanue JHUTEPaTypBI;
MaTEeMaTHYECKON MOJEIH B KOHCIIEKTHPOBAaHU
BUJIE CTPYKTYPHOH CXEMBI. €; VYerusblii onpoc Ne2;
Co3manre MaTeMaTHYeCKOM 2 15 MMOATOTOBKA K | MOMaIiHee 3a1aHue IK-1.1
MoZenu B BHJIC YCTHOMY OIIpOCY Nel;
AMHUTAMOHHOM CXEMBI C Ne2;
HCIIOJIb30BAHUEM T'OTOBBIX BBIIIOJIHEHHE
0JIOKOB OHOITHOTEKH JTIOMAIITHETO
SimPowerSystems. 3amanns Nel
Hroro no pazgeny 2 2 15
2. 2. HUCCIIEAOBAHUE
XAPAKTEPUCTUK
TUITOBBIX
JVMHAMUWYECKHNX 3BEHBEB
CaMOCTOSITEIBHOE
H3y4YeHHE ydeOHOI
2.1 Uccnenoanue y;HTe azq o
OCHOBHBIX XapaKTEPUCTHK KOHCHGETI/IyI())BE;HI/I
THIIOBBIX  JUHAMHYECKUX o P Vernbti ompoc Ne3:
3BEHbEB B MAaTEMaTHYECKOM ’ P "
HaKeTe Matlab c 3 16 MMOATOTOBKA K | MOMaIlHee 3a1aHue IK-1.1
. . CTHOMY OIIpOC No2
npunoxeanem  Simulink. Y NZ3' pocy
ITocTpoenne YaCTOTHBIX BI)IHOJ'_IH’CHI/Ie
XapaKTEePUCTUK
JTIOMAIITHETO
3amaHus No2
Wroro no pazneny 16




3. 3. MOJEJIMPOBAHHE
OJIEKTPUYECKOI'O
KOHTVYPA JIVTOBOU
CTAJIEIIJIABUJIBHOW ITEYH

3.1 Moneinb
JNEKTPUUYECKOTO  KOHTYpa
JACII ¢ npencraBieHueM
IOyTd B BUJE HEIHHEHHOTO
AKTUBHOTO COIPOTHBJICHUS.
Mopens  2JEKTPHYECKOTO
KOHTYpa JCII c
NPEACTaBICHHEM JYI'd B

CaMOCTOSTENBHOE
u3ydeHue yueOHoM
JUTEPATYPBI;
KOHCIICKTUPOBaHU
e;

VYeraslit onpoc Ned;

Bune  npotuBo-O/1C c|l 3 20 MOATOTOBKA K JIOMaIIIHEe 3aJJaHue IIK-1.1
JMojaMHU (meTon YCTHOMY OIIPOCY Ne3
TenbHOTO). Ned;
Mogens  3JIEKTPUYECKOTO BBIMTOJTHCHUE
KOHTYpa JCIL c JIOMAIIHETO
MpPEICTaBICHUEM JIyTH C 3amanus No3
TTOMOIIIBIO HETTMHEHHOTO
JudhepeHIaIbHOro
ypaBuenust Kaccu
HWroro no pazneny 20
4. 4. MOJEJIMPOBAHUE
OTJEJIbHBIX 3BJIEMEHTOB
CUCTEM
DJIEKTPOCHABXEHU
CaMOCTOSITEIILHOE
u3ydeHue yueOHoH
JIUTEPATYPHI;
41 MaremaTtnyeckas KomerexHposatu .
- e; VYeraslit onpoc Ne5;
12 MMOATOTOBKA K | MOMaIiHee 3a1aHue IK-1.1
IOJTTIPOBOJHUKOBOTO
Tmona YCTHOMY OIIPOCY Ned
Ne5;
BBITTOJTHCHUE
JTIOMAIITHETO
3aganus Ned
CaMOCTOSITEIILHOE
u3yueHue yueOHou
JIUTEPaTypBhI;
KOHCIIEKTHPOBAaHU
4.2 MopenupoBanue e; VYeraslit onpoc Ne5;
CEJICKTUBHOM pabotsr| 3 12 MOJIrOTOBKA K | JOMalllHee 3aJjaHne IK-1.1
3aIIATHON aBTOMATHKK YCTHOMY OIIpOCY No4
Ne5;
BBITTOJTHCHUE
JTIOMAIITHETO
3agaHus Ned
CaMOCTOSITEIILHOE
u3ydeHue yueOHoM
JIUTEPATYPBHI;
43 Onodpasmas KOHCHeKT.I/IpOBaHI/I 5 '
MareMaTuyeckass  MOJEIb & Yermbiii onpoc NeS;
CHITOBOLO 12 MOATOTOBKA K JIOMaIIIHEe 3aJaHue IIK-1.1
YCTHOMY OTIIPOCY Ne4
TpaHchopmaTopa. .
Ne5;
BBITIOJIHEHHE
JTOMAIITHETO
3amaaus Ne4
HWroro no pazneny 36

5. 5. MOJIEJIMPOBAHUE
CHO)KHO3AMKH}7TOPI
OJIEKTPUYECKOU CETH




CaMOCTOSATENbHOE
u3ydeHue yueOHoH

5.1 CaMocrosTenbHas
JIUTEPATYPBHI;
KOHTpOJIbHAs paboTra Ha
KOHCIIEKTUPOBaHH
TeMy «Pa3paboTka .
. €; VYeraslit onpoc Neb;
MMHATAMOHHOM MOIEITH
. 10,7 MOATOTOBKA K | JOMaIIHee 3aJaHue IIK-1.1
CJI0’KHO3aMKHYTOM
L YCTHOMY OIIPOCY Ne5
JNIEKTPUYECKON ceTH st NoG:
pacdera YCTAaHOBHBLIMXCS -
BBIIIOJIHEHHE
PeXHUMOB pabOThD»
JIOMAIITHETO
3amanns Neo5;
HWroro no pazneny 10,7
Hroro 3a cemectp 97,7 320
WToro no JUCLMILINHE 97,7 3a4eT ¢ OLCHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlng  peanu3zanuu  NPEAYyCMOTPEHHBIX BUJOB Yy4eOHOMl paboThl B  KayecTBe
o0pa3oBaTeNbHBIX  TEXHOJOTHA B  TMpENOJaBaHWW  JUCHHUIUIUHBI  «Maremarudeckoe
MOJICJINPOBAHUE B 3JIEKTPOIHEPreTUUYECKUX CHUCTEMAax» HCIHOJIB3YIOTCA TpPAaJAWLHUOHHAA U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsl TEXHOJIOTUH.

[lepenaya HEOOXOOUMBIX TEOPETUYECKUX 3HAHUH U (OPMUPOBAHHE OCHOBHBIX
NpEACTABICHUN 1O  Kypcy  «IMCHUIUIMHBI — «MaTeMarhuyeckoe  MOJECIMpPOBAHHE B
3JIEKTPOIHEPreTUYECKUX CHUCTEMAX» IMPOUCXOAUT C MCIHOJIB30BAHUEM MYJIbTUMEAUNHOTO
000pyIOBaHUS.

Jlekmum mpoxoAsT B TpamuuuoHHON (opme, B Gdopme JIEKIHMA-KOHCYIbTAIUH H
npobnemMHbIX Jekiuid. TeopeTuueckuit Marepuand Ha MPOOJEMHBIX JIEKIHIX —SBISETCS
pe3y/bTaTOM YCBOEHUS MOJYUYEHHOW HH(POpMAIMU MOCPEICTBOM MOCTaHOBKHU MPOOJIEMHOIO
BOIIPOCA M TIOMCKA IIyTed €ro pemeHus. B Xxoxe npoBeAeHUs JEKIMOHHBIX 3aHATUN
npeaycMaTpuBaercs: 1) HCMOMB30BaHUE 3JCKTPOHHOTO JIEMOHCTPAIMOHHOTO Marepuayia Mo
TeMaMm, TpEOYIOUUM  WLIIOCTpamuu  paboThl  CHEIUAIM3HPOBAHHOTO  MPOrPAMMHOTO
obecreyeHus, CJI0KHBIX CTPYKTYPHBIX CXeM M 0OJIBIIOro o0bema rpaduyueckoro Matepuana; 2)
UCTIOJIb30BaHUE DJICKTPOHHBIX YYCOHMKOB IO OTICIBbHBIM TEMaM 3aHATHI; 3) aKTHBHBIC U
MHTEPaKTUBHBIE (POPMBI 00yUEeHHMsI: BAPHATUBHBIN OIIPOC, JUCKYCCUU, YCTHBIN OIPOC U T.1.

[Tpu mpoBeneHNN MPAKTHYECKHUX 3aHITHIX HCIIONB3YIOTCS padoTa B KOMaHJE U METOJIbI
IT.

CamocrosTenbHas paboTa CTUMYJIHPYET CTYJACHTOB B MPOLIECCE MOATOTOBKU JOMAIITHUX
3aJjaHul, IpU paboTe HAa MPAKTUYECKUX 3aHATUSAX U MPH MTOATOTOBKE K UTOTOBOM aTTeCTallUU.

6 YueOHO-MeTOaUYeCKOe 0OecnieueHHe CaMOCTOSITeIbHOM padoThI 00ydarommxcst
IIpencraBneno B npuioxxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl NIPOBEACHHS MPOMEKYTOYHOMN ATTeCTAMHI
IIpencraBneHsl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHHe JUCITUIIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. HukonaeB, A. A. MareMaTuueckoe MOJEIMPOBAHUE B DJIEKTPOIHEPIETUUECKUX
cucremax . yueoHoe mocooue / A. A. Hukonaes, 1. P. A6nynsenees, B. B. Anoxun ; MI'TV. —
[2-e u3n., moaror. mo mey. uza. 2016 r.]. — Marauroropck : MI'TY, 2017. — 1 351eKTpOH. OIT. IUCK
(CD-ROM). - 3arun. c TUTYL. 9KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20737. — MakpooObekT. — TekcT
. aneKkTpoHHBINA. — CBenenust noctymHbl Takke Ha CD-ROM. - nara obpamenus: 21.01.2026.

0) lomotHuTeIBLHAS IUTEPaTypa:

1. Peitzmuu, B.W. MaremMaTuueckoe MOJCIUPOBAHUE i Yy4eOHUK it BY30B /
B. U. Peiiznun. — 2-e u3a., mepepad. u gom. — Mocksa : M3marensctBo [Opaiit, 2025. —
126 c. — (Bwicmee oOpaszoBanme). — ISBN 978-5-534-08475-7. — Tekct : 31IeKTpOHHBIN //
Oo6pasoBarenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561369 (mara
obpamienus: 21.01.2026).

2. Tapacuk, B. [1. Maremarndeckoe MOJIETUPOBAHNE TEXHUYECKUX CUCTEM : YICOHHUK /
B.II. Tapacuk. — Munck : HoBoe 3nanue ; Mocksa : UHO®PA-M, 2024. — 592 c. — (Bricuee
obpazoBanme: bakamaBpuar). - ISBN 978-5-16-011996-0. - TekcT : 2JIEKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/2082910 (mata oOpamenusi: 21.01.2026). — Pexum
JOCTyTA: 10 TOJIMUCKE.



https://host.megaprolib.net/MP0109/Download/MObject/20737
https://urait.ru/bcode/561369
https://znanium.ru/catalog/product/2082910

3. CoseroB, b. fl. MonenupoBanue cucreM : ydeOHuk 1isi By30B/ b. SI. CoBeToB,
C. A. SIxoBneB. — 7-¢ uszn. — Mocksa : U3garensctBo FOpaiit, 2025. — 343 ¢c. — (Bwicuiee
oOpazoBanue). — ISBN 978-5-534-20145-1. — Tekcrt : snexkrpoHHbld // OOpazoBaTenbHas

mwiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/557644  (mara oOGparicHus:
21.01.2026).

4., Kortkwun, I.JI. KowmmpioTepHoe MoaeaupoBaHne (PU3NUECKUX TMPOIECCOB C
ucrnonb3oBanuemM  Matlab:  yueObnuk s By3oB/ I JL Korkun,  JI. K. Ilonos,
B. C. Uepkacckuit. — 2-¢ u3na., ucnp. u jgon. — Mocksa : U3garensctBo Opaiit, 2025. —

202 c. — (Bricmiee o6pazoBanme). — ISBN 978-5-534-10512-4. — Tekcr : S7EKTPOHHBINA //
Oo6pasoBarenbhas tiarhpopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/565170 (mara
obpamienus: 21.01.2026).

B) MeToan4eckune yKazaHusi:

1. Kopumios, I'. II. JlaGopaTtopHblii mpakTUKyM 10 aucturminHaM «TeopeTudeckue
OCHOBBI JJICKTPOTEXHUKHY» U «OCHOBBI DJIEKTPOTEXHUKU U SJEKTPOHUKUY» C BHITIOJHEHHEM Ha
nepcoHalbHOM KommbioTepe [Teker]: YuebHoe mocobue yist cTyieHToB crienuanbHoct 140211
«nexrpocHadkenue» /[ I'. I1. Kopuunos, A. A. HukomaeB. — Maruuroropck: 'OY BIIO
«MI'TY», 2011. - 76 c.

r) [Iporpammuoe obecnieuenue u UHTepHeT-pecypcebl:
IIporpammHoe o6ecnneuenne

HaumenoBanue N
10 Ne norosopa CpoOK IeiiCTBUS TULEH3UU
E"S,:SJJ{SﬁjOO? Ne 135 ot 17.09.2007 GeccpouHO
7Zip CBOOOJIHO pacrpoCTpaHIeMOe Secepoto
o
MathWorks
('\:"Izt;;'r-;gn‘]"zom K-89-14 ot 08.12.2014 6eccpOuHO
License
MathCAD v.15
Education J1-1662-13 o1 22.11.2013 O6eccpouHo
University Edition
LibreOffice cBoboaHo p aclz_rllgomp arsieMoe 6eccpouHo
Adobe Reader csoboaHo p aclz_rllgomp arsieMoe 6eccpodHo
FAR Manager CcBOOOTHO pai_rllé))OCTpaHaeMoe SecopouHo
Linux Calculate cBobonHO p a(i_l;gOCTp AHACMOe 0eccpouHo



https://urait.ru/bcode/557644
https://urait.ru/bcode/565170

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaIMOHHBIE CIPABOYHbIE CHCTEMbI

Haspanune xypca CchplIKa
denepanbHOE TOCYIAPCTBCHHOE OFOIKETHOC
yupexaenne «DeaepanbHblii HHCTHTYT http://www1.fips.ru/

IPOMBIIIJICHHON COOCTBEHHOCTH
HanmonanbHas nH(pOpMalMOHHO-aHATUTHYECKas

cuctema — PoccHiicKnii HHIICKC HAYYHOTO https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

OnexTponHas 0a3a nepuoandeckux nznanuii OO0 TR

BUC» https://eivis.ru/

Poccuiickas l'ocynapcTennas Oubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypchl ondmmoreku MI'TY um. https://host.megaprolib.net/MPO109/Web
I'.1. HocoBa ' ' '

9 MartepuajbHO-TEXHHYECKOE 00ecneyeHne TUCHUUTITHHBI (MOYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecrieueHre IMCIUIUIMHBI BKIIIOYAET:

1. VYuebuble ayauTopuu [JIsl TPOBEACHUS 3aHATUH  JIEKIMOHHOTO THMA —
MYJIbTUMEAUMHbBIE CPENICTBA XPAHEHHUS], TIEpeauu U MPeCTaBlIeHUs UHPOPMAIIUH.

2. YueOHbIE ayIUTOpPUH MJIs TIPOBEACHHSI MPAKTUUECKHUX 3aHSATHH, TPYIIOBBIX U
UHAUBUAYAIbHBIX KOHCYJIbTALMNA, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTecTallui — 10CKa,
MYJIbTUMEAUMHBIA IPOEKTOP, KPaH.

3. ITlomemeHuss uisi CaMOCTOATENBHONH pabOThl OOyYAOIMXCS — MEPCOHAIBHBIC
kommbioTepsl ¢ makerom MS Office, Beixomom B VMHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPENY YHUBEPCHUTETA.

4. TlomemeHue sl XpaHEHUS M NPOPHIAKTHUYECKOTO OOCIY)KMBAaHHUS y4eOHOTO
000pyIOBaHUS — CTEIUIAXKHU, CEU(BI A1 XpaHEHUS y4eOHOTO 000PYyI0BaHHMS.


http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://eivis.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4ueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl CTYIEHTOB

AynuTopHas CcaMOCTOSITENbHAs paboTa CTYACHTOB Ha TNPAKTHUYECKUX 3aHATHUSIX
3aKirovaeTcs: 1) B pa3paboTke MaTeMaTHIECKUX MOJIENICH AJIEMEHTOB CUCTEM AJICKTPOCHAOKEHUS
M WX peanu3alMd B MNPUKIAAHBIX Tmakerax Mathworks Matlab; 2) B mnpoBenenuun
CaMOCTOSITENIbHBIX MCCIIE0BAaHUHN C MOCIEIYIOIMM aHAJNU30M U KOJUIEKTHBHBIM 00CYXIEHUEM
pE3yNbTATOB.

BaeayauropHas camocTosTenbHas paboTa CTY/IEHTOB BKJIIOYaeT B ceOs: 1) ureHue u
npopaboTKa JEKIIMOHHOTO MaTepualia W PEKOMEHJOBAaHHOW JIMTEpaTyphl; 2) 3amaHus Jis
CaMOCTOSITEJIFHOTO BBIIMOJHEHUS; 3) MOATOTOBKY K YCTHBIM OIIPOCaM U 3a4€Ty C OLEHKOM.

IIpuMepsbI 3a1aHNUI VIS YCTHBIX OMIPOCOB:

YcrHbiii onpoc Nel

1. JlaiiTe onpeneneHne MOHATHIO «MOJICTUPOBAHUE.

2. HazoBure kmaccudukanyio MoAeNeH Mo MPUHIIUITY peaTH3alii, M0 TOYHOCTH H I10
(bakTopy BpeMEHH.

3. KakoBbI KJIFOUEBBIE OTIHYUS MATEMATHUECKOTO ¥ (PU3NIECKOTO MOACITUPOBAHUS?

4. Kaxkue TpeOOBaHUS MPEABIBISIOTCS K MATEMATHIECKUM MOJCIISM?

5. Yro Takoe aieKBaTHOCTL MOJCIIH?

YcrHbii onpoc Ne2

HazoBuTe 0CHOBHBIE TUIIOBBIE TUHAMUYECKUE 3BEHbSI

Yro Takoe nepexoHble U UMIYJIbCHBIE ()YHKIIMH 3BEHbEB?
UTo nmoKa3bpIBalOT YaCTOTHBIE XAPAKTEPUCTUKU 3BEHHEB?
Kaxas CAP MoeT cuntaTbcsi yCTOMUNBOM?

[To kakum mapametpam orieHuBaeTcsi kauectBo CAP?

agrwdE



MPUJIOKEHHUE 2
(o0s13aTeNnBbHOR)

OueHovHbIe CPpeACTBA /1Jisl MPOBeIEHUs MPOMEKYTOUHOM aTTeCTALNHU
a) [lnanupyemble pe3yJbTaThbl 00y4YeHHUs U OICHOYHBIE CPEJACTBA /IVIsl MPOBEeHUs MPOMEKYTOYHOM aTTeCcTalluu:

Kog WNHpaukaTop JOCTHKEHUS

OneHouHble cpencTBa
MHJIMKATopa KOMITETCHITNH

IIK-1: Cnocob0eH y4yacTBOBATHh B IVIAHUPOBAHHMHU, MOATOTOBKE M BBINOJHEHUN THIOBBIX IKCINEPUMEHTAJBHBIX HMCCJIEI0BAHUM
MeTO/INKe U 00padaThiBaTh Pe3yJibTAThl IKCIEPHMEHTOB

o 3aJaHHOM

IK-1.1 Pa3pabartsiBaer minaH | IlepeuyeHb TeopeTHYECKHX BONMPOCOB K 3a4€TYy:
MEPOIPUATHI no| 1. IlonsTue MonenupoBaHuUsl.
MOBBILICHUIO 2. Knaccuduxamms mareMaTndecKux Mojiesieil o NPUHIIMITY pealn3aliu, o TOYHOCTH, 10 (GaKTopy BpeMeHH|
HAJIC)KHOCTH U ((CTaTU4YeCKUE U JUHAMUYECKHUE).
SKOHOMHYHOCTH pabotel | 3. Maremaruueckoe MoaenupoBanue. TpedboBanus, mpeabsABIsieMble K MATEMAaTHYECKIM MOEIISIM.
ANMEKTPOTEXHUIECKOTO 4. TlousiTusi MOAOOMS U aJEKBATHOCTH MOJICTIH.
o0opyoBaHUS 5. TloHsATHE SKCTIEPUMEHTA U €r0 KJIacCH(pUKAIIHS.
6. OcHoBbl paboThl B MaTeMaTHdeckoM makere Mathworks Matlab.
7. OcHoBsl paboTsl B MaTeMaTndeckoM makete National Instrumenst Multisim.
8. Maremarnueckasi MoJieb Tpex(ha3zHOro TpaHchopmMaTopa ¢ y4eTOM HACBIIIEHHS MAarHUTOIPOBO/IA.
9. Maremaruueckasi MOZI€TIb CHHXPOHHOI'O FeHepaTopa.

10. MaTtemaTtudeckasi MOJICNb ABUTATENIs IOCTOSTHHOTO TOKA C HE3aBUCHMBIM BO30YKICHHUEM.
11. MaremaTtuieckasi MOJIeJIb ACHHXPOHHOTO IBUTATEJIS.

12. Maremartudeckasi MOJIENb JIMHUH C COCPEAOTOYCHHBIMU ITapaMeTpaMH.

13. MaTtemaTtnueckasi MOJIENb JIMHUM C paclpeieIeHHbIMU MTapaMeTpaMH.

14. TunoBbie TUHAMUYECKHE 3BEHbSI.

15. TlepexoanHbie ¥ UMITYJICHBIE (DYHKITUN JUHAMUYCCKUX 3BCHBEB.

16. YacTtoTHBIE XapaKTEPUCTUKH TUHAMUYECKIX 3BCHBEB.

17. CtpyKkTypHBIE CXeMBI U UX MPEeOOpa3OBaHUE.

18. [TocTpoenue norapuMIUIECKUX YaCTOTHBIX XapaKTEPUCTUK JUHAMHUYECKUX 3BEHBEB.
19. CtpykTypHBIE CXeMBI 3aMKHYTBIX U Pa3oMKHYThIX CAP.

20. Crarmonapusie pexxumsl CAP.

21. YcroitunBocth muHEeHHBIX CAP.




Kon
WHMKATOpa

NHaukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOYHBIE CpeICTBA

22. KadecTBO cHCTEM aBTOMATHUYECKOTO PEryIupOBaHUSI.

23. Koppekrusa CAP.

24. OnrumanbHbie muHEliHbIE CAP.

25. CuctemMbl aBTOMAaTUYECKOTO PEryJIMpPOBaHUS, HACTPOCHHbIE Ha MOYJIbHBIN U CHMMETPUYHBIM ONTHUMYM.

26. MaremaTtuieckue MOJAETH CHUJIOBOM YacTH THPHCTOPHBIX IpeoOpasoBareneil ¢ 6-th U 12-TW MyabCHBIMY
CXEMaMH BBIIPSAMIICHUS.

27. MarematuiecKkasi MOJIeJIb CUCTEMBI UMITYJIbCHO-(Da30BOTO YIIpaBIICHHS.

28. OCHOBHBIEC SHEPTETUYECKHE U DIICKTPUUECKHE TTOKA3aTeIH THPUCTOPHBIX IPeoOpa3oBaTeeH.

29. Bricime rapMOHHUKY TOKa, TEHEPUPYEMbIE THPUCTOPHBIM IIPE0Opa3oBaTeIeM.

30. IIpyHIUIBI TOCTPOEHHS JIBYXKOHTYPHOW CHUCTEMBI MOJYMHEHHOTO PETYIHPOBAHHS CKOPOCTH JBHIaTels]
[MOCTOSITHHOTO TOKa HE3aBUCUMOTO BO30YKICHHSL.

31. CocraBiieHUE CXEMbI 3aMELICHUS CI0)KHO3aMKHYTOM JIEKTPHUECKON CETH.

32. Pacuer mapamMeTpoB CXEMBbI 3aMEIICHUS.

33. Peanuzanust MareMaTuyeckKod MOJEIH CIOKHO3AMKHYTOH 3JIEKTPHUYECKONW CETH B MPOrPAMMHBIX ITaKeTax
Mathworks Matlab i National Instruments Multisim.

34. Oco0eHHOCTH pacyeTa TOKOB M HANpsSHKCHUH B CI0)KHO3aMKHYTOM AJIEKTPHUUYECKOW I B BEKTOPHOMU
dhopwme.

35. AHaM3 MOTEepPh AKTUBHOM MOIITHOCTH B CIOKHO3aMKHYTOM JIEKTPHUECKON CETH.

Metoan4yeckue peKOMeHAANMH AJIsl MOATOTOBKHU K MPOMEKYTOYHOM aTTeCTAlMU !
[ToaroroBka K MPOMEKYTOUYHOM arTeCcTallid MO JUCHMIUIMHE 3aKJIIOYAETCS B CAMOCTOATENIBHON JIETAIbHOM|
MpopaboTKe JIEKIIMOHHOTO MaTepualla M MaTepualia, BBIHECEHHOTO Ha CaMOCTOSTEbHOE W3YYCHHE (|
KCIOJIb30BAHUEM PEKOMEHAYEMOW OCHOBHOW W JOMOJHHUTEIBHON JUTEpaTypbl. PekomMeHayeTcs mpou3BOIUTH
MOJITOTOBKY CUCTEMAaTUYECKH, UCTIONb3Ys BCE BpEMsI, IPEIyCMOTPEHHOE YUEOHBIM IJIAHOM JIJIsl CAMOCTOSITEIbHOMH|
paboTHI.

IIpumepHbIe 3aJaHUSA HA KOHTPOJILHYIO padoTy:
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NuaukaTop 1OCTUKEHUS
KOMIIETEHIINHU

OrneHOYHBIE Cpe/ICTBA

@ 15 1. B MaTeMaTHIeCKOM MaEeTe
X 8 MMatl.ab ¢ opEroEenmen Simulink
& COCTABHTE HMETAMHIHEVID MOJETh
20 - CAOEHOSAMERYTOH 3IeETPHTeCKoR
| B CEeTH. JIEETPHIECEHE HarpySEHR

20, 2 OpeSCcTABHTE HCTOTHAEAME TOKA ©
PHECHPOEAHHEIME SHATSHAAMH
AMILTATYAE H Qaser. BEemsromo
OHTANITY CeTh NPeICTAEHTE HC-
Toaaarow [T decromeamo
MOIHOCTH.

2. IlpogecTH pacdgeT YCTAHOBHEIIS-
rocd peFHNMA C HCOMWIEIOEAHHEM
meToga Phasor.

3. HsMmepHETH TOKH H HaNPAREHAS
EQ ECEX V34X H BeTEAX IEETpPHTE-
CKOH CETH, a TaE®e OPOEECTH HIMe-
pPeHHE aETHEEOH, peaKTHEHOH H
OOMHCH MOITHOCTH, DepeJaEaesol
OO EamgoH BeTEE.
4. Ilpa pacueTe OpHHEATE MOIIHOCTD
E ysnax marpysEr A B, C B D cmoe-
Ayromed: Sa=4 + jl1E MBA, Sg=
22 +j13 MBA, Sc=28+j15
MBA, Sc=31+ ;17 MBA.

HompHansaOS Mapxa Tpaschopaa- _
aserme, xB Topos Dn EarpysEa ysaoce cetHE. MBA
BH HH T1 T2 SE SF 5S¢
2 x TOLT . 16 + L in
110 10 _ a0 - 10 +j8 12 5+33

Mapra m cemennBell_iTpos ogoe BJI3II Mapsa = cewerme xafenes HE

OTKOZAITHE OT
npoane JIS3TIL TpaschopuaTo- mpoame JISIT
pos

JIHHHH CEASH C
BEEPI'OCTIC‘I‘E}[Oﬁ

1xAC-500 2x AC-240 10 x AAR-240 8 x AAB-185
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KOMIICTCHIINN

O1ieHOYHBIE CpeICTBA

1. B MaTeMaTHIeCEOM MaKeTe
Matl ab ¢ npraomennen Simulink
COCTAEHTE HMETANHECHEY MOZETE
CIOKEOSAMERYTOH SIeETPHIECKOR
CETH. JNEKTPHIECEREe HArPysSER
NpeACTAEHTh HCTOYHHEEMHE TOKA ©
HHEECHpPOEANHEDH SHATEHATME
AMILTHTYAH B dass. BEemsrow
NHTAIOTYIO CeTh HpeCTAEETh He-
TourEEoM T decroHewHOR
MOTITHOCTH.

2. IlpoBecTH pacdeT YCTAHOBHENIS-
TOCH PEREMA C HCIOIBS0EARAEA
meroga Phasor.

3. HsmepHTs TOEH H HaNpEEeHAT
EOQ ECEX VSIdX H EeTEAX MICETPHIE-
CKCH CETH, @ TAE&e OPOBECTH H3Me-
pPeHHE AETHEEOH, Pe3ETHEHOH H
MOMHOH MOITHOCTH, NepeaEaesoH
N0 EaEJ0H ESTEH.
4. [Tpr pacdeTe NPHHAATE MOMHOCTE
B ysnax marpyske A B, C m D cue-
ayromef: Sa= 19 +j12 MBA, Sg=
33 +j25 MBA, Sc=14-j16 MBA,
Sc=25+j10 MBA.

Hourmansaoe Mapra Tpascdopaa- S maspyaxa yaxoe cern, MBA
Hanpaserse, KB TOpOB
BH HH T1 T2 S SF Se
2xTAD | 1=TAOL L 16 + .
110 10 80 _80 10 +;8 i12 3+33

Mapra u ceuenre nposogos BIIITL

BH

Mapra B cegenre gadensi HH

JHHHH CEASH C
SHEPTOCHCTEMOR

OTXOJAINHE OT

npoame JISTT TpaschopMaTo- npoare JIITT

PoE

1xAC-300

2x AC-240

10 x AAB-240 8 xAAB-185
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WHIAKATOpa
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KOMIICTCHIINN

O1ieHOYHBIE CpeICTBA

1. B maremarmgeckom naxere Matlab
c mpanoxenneM Simulink cocTagHTE
[ HMHTAIHOHEYIO MOJENE CIOEE0SA-
" MEHYTOH SIeETPHYIeCEOH ceTH. JIeE-
g TpEMeCcEHe HATPYIEH NPeICTasHTE
o] HCTOYHHEAMHE TOEA ¢ QHECHPOEIH-
HEIMH SHATEHHEAME AMIITHTVAEL H
thazel. BHeIMEIOK NHTAHMYI) CETh
opegcTasETs HerowaasoM J0C dec-
EOHEUHOH MOIMMHEOCTH.
2. [TpoBecTH pacdeT YCTAHOEHEIIETO-
ci peNHMA ¢ HCOOIEIOBAHHEM METO-
1a Phazor.
3. HsMepHTh TOEH H HaOPAEEHNT EO
ECEX V3IaX H EeIESX MIEETPHISCEOH
CeTH, 2 TAEEE MPOEECTH H3MEepeHHe
AETHEHOH, PeakTHEHOH H IOMEOH
MOIHCCTH, DepefjaEaeMol 0 EaEI0R
EETEH.
4. IIpe pacgeTe NOPHAATE MOIIHCCTE B
ysmax HarpysEe A, B, C e D cregy-
omed: Sy= §+j6 MBA_ Sg=18+
J22 MBA, Sc=121+j16 MBA,
Sc=354 +j20 MBA.

HoumEansroe Mapxa Tpaschopua- I yexa yanos cenm, MBA
HampaEeHne, KB TOPOE Pl -
BH HH T1 T2 Sz SF S
2x T | 2= TOI - 5z 16 + .
110 6 80 20 10 + ;8 i12 5+;53
Mapra n CMEEEI?POED;OB BT Mapra 1 cegenne kabeneft HH
OTXOJATTHE OT
IHHHH CEASH C
pro———— npouane JIITL rpaﬂct}i:gfua’m- npoare JISII
1 x AC-500 2x AC-240 10 x AAB-240 8x AAR-185

IIpumepsl pedepaToB:
OcHoBBI paborel B MartemaruueckoM mnakere Mathworks Matlab (rpaduueckuit maTepdeiica nmporpammebr;
OCHOBHBIC OMEpalMd C MACCHBAMH [AHHBIX; OCHOBBI BCTPOCHHOIO SI3bIKa IPOrPAMMUPOBAHHS; OCHOBHBIC)
oubmoTekn npuwiokeHus Simulink; padota ¢ OCHOBHBIMH OJIOKAMH DJICKTPHUYCCKUX 3JIEMEHTOB OMOIMOTEKH|

SimPowerSystem; metomsl pacyera Mojeiei; ohOpMIIEHHE PE3yIbTaTOB MAaTEMaTHYECKOro MOJCIUPOBaHws) (10
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BapHaHTaM).
OcHoBbI paboThl B MaTematuueckom makere National Instrumenst Multisim (rpadudeckuit uarepdeiic
[POrpaMMbl; paboTa ¢ OCHOBHBIMH OJIOKaMH SIICKTPHUYESCKHX 3JIEMEHTOB; 0DOPMIICHHE PE3y/IbTATOB

MaTEeMaTHYECKOTO MOICITUPOBaHMs) (TI0 BapHaHTaM).




0) Iopsanox nmpoBeaeHMs] NMPOMEXKYTOYHOH aTTeCTAllMH, MOKAa3aTeJld M KpUTEepHHU
OLICHUBAHUSA:

[IpomexyTouHas arTecTanusl MO IUCHUIUIMHE «MaTeMaTH4ecKoe MOJEIMpPOBAaHUE B
3JIEKTPOIHEPreTUUECKUX CUCTEMAX) BKIOYAET TEOPETUUYECKUE BONPOCHI, TO3BOJISIOIINE OLICHUTH
YPOBEHb YCBOCHHUSI OOYYaIOUIMMHCS 3HAHUN, U MPAKTUYECKHE 3aJaHUs, BBISBISIONINE CTEICHb
c(hOpMUPOBAHHOCTH YMEHUM W BIJIAJICHUN, TPOBOAUTCS B ¢opme 3adéTa C OILCHKOM.
OO0s3aTenbHBIM YCIOBHEM ClIauM 3a4€Ta SIBJISETCS YCIEIIHOE BBICTYIUIEHHUE C OArOTOBJICHHBIM
BO BpeMsi 00ydeHus pedepaTom.

[IpomexyTouHast aTTecTanys MO JAHHOW JUCLUMIUIMHE MPOBOAMTCS B YCTHOH (opme 1o
WHJIUBHUIYAJIbHBIM 33JJaHMUSIM, KaXJ0€ M3 KOTOPBIX BKIKOYAET TEOPETHYECKUH BONPOC H
IIPAKTUYECKOE 3aJaHHE.

Kpurepun ouneHku 3a4era ¢ OLEHKOM:

— Ha OLIEHKY «OTJIMYHO» — CTYAEHT JOJDKEH I0Ka3aThb BBICOKUN ypOBEHb 3HAHUN HE
TOJIbKO Ha YPOBHE BOCIPOM3BEICHHUS U OOBSICHEHUS HHPOpPMAIMH, HO U UHTEIJIEKTyaJbHbIE
HaBBIKM PELICHUS MPOOJIEM U 3314, HAXOXKICHUS YHUKAJIBHBIX OTBETOB K Mpo0IeMaM, OLEHKH U
BBIHECEHUS KPUTHUECKHX CYKJIEHUHN B 00JIaCTH MOJIETTUPOBAHUS SJIEKTPOIHEPTETHUECKUX CUCTEM
U CeTel;

— HA OILICHKY «XOPOLIO» — CTYIEHT JOJDKEH IOKa3aTh 3HAaHUS HE TOJBKO HAa YpOBHE
BOCIIPOM3BECHHUSI U OOBSICHEHUS MH(POPMALUHU, HO M HHTEIUIEKTYyaJbHbIE HABBIKU PELICHUS
npo0JieM U 3aj1a4, HaX0XKJIEHUsI YHUKAIbHBIX OTBETOB K Mpo0seMam;

— Ha OLEHKY «yIOBJIETBOPHMTEJIbHO» — CTYJIEHT IOJDKEH IIOKa3aTh 3HAHUS HA ypPOBHE
BOCTIPOM3BEICHUS U 00bsACHEHUSI MHPOPMAIIUH, HHTEIUIEKTyaJIbHbIEe HAaBBIKA PELIEHUS MPOCTHIX
3a/1a4;

— Ha OLEHKY «HEeYyJ0BJIETBOPUTEJIbHO» — CTYJCHT HE MOXKET I10Ka3aTh 3HAHUS HA YPOBHE
BOCIIPOU3BECHHS U 00BSICHEHUSI HH(POPMAIIUY, HE MOXKET TIOKa3aTh UHTEIUICKTYalIbHbIE HAaBBIKH
peuieHus MpoCThIX 3a7ad.



