MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA
HaumeHnoBanue o6pa3oBaTejibHOI mporpaMMel: MoaeJMpoBaHue B 3J1eKTPO3HePreTUKe U 31eKTPOTeXHUKE
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MOJAEJUPOBAHUE BBICOKOBOJIBTHBIX DJIEKTPOYCTAHOBOK B

QJIIEKTPOOHEPI'ETUKE

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 6;

Yacos (Bcero) no yueoHomy
IIAHY:

216 yacoB

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

3 cemecTp - 16 yacos;

Kouncynabranuu

3 cemecTp - 18 yacos;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,2 yacos;

B ToM unciae Ha KIT/KP

3 cemecTp - 16 yacos;

HNnas koHTaKkTHasi padoTa

3 cemecTp - 4 yaca;

BKJIIOYAs:
JlomaiHee 3aganue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3amuTa KypcoBoii padoThI
JK3aMeH

3 cemectp - 0,3 yaca;
3 cemectp - 0,5 yaca;
Bcero - (0,8 yaca

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Cunaes M.A.
[IpenoaBaTenn NaerTbnratop R173a9150-SilayevMA-5e8dbd73 M.A. CunaeB
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens manene Kossmyna M.C.
00pa3oBaTeILHOM MPOrpaMMbI Waenmwpmearop Ra036a963-Kozminals-185c8r2a N.C. Ko3bmuHa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

A b,

STEE

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Tyneckmnia B.H.

WaenTndukatop

R292b173d-TulskyVN-7e812984

B.H. Tynbckuit




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHust AMcuuIMHbL: [IprodpeTeHrie 3HaHUI U HABBIKOB 110 IPUMEHEHHUIO0 COBPEMEHHBIX

MCTOA0B MATCMAaTHUYCCKOI'O

MOACIIMPOBAHUA JId NPOCKTHPOBAHUSA, ISKCIUTyaTalluh, AHAHOCTUKU U

OKCIICPTHU3BbI BBICOKOBOJBTHEBIX 3JICKTPOYCTAHOBOK B 3JICKTPOIHEPTCTUKE.

33[[3‘11/1 AUCHHUIIIMHBI

- 3y4eHne NpuHIMIIOB TOCTPOCHUS U AITOPUTMOB KOMITBIOTEPHBIX IIPOTpaMM U1
MOJEIINPOBAHUS IIIEKTPOMATHUTHBIX IIEPEXOIHBIX IIPOLECCOB B JIEKTPOYCTAHOBKAX IIPU
IIPOEKTUPOBAHNH, DKCIUTYaTAllMH, JUATHOCTHKE U HKCIIEPTU3E BHICOKOBOJBTHBIX 3JIEKTPOYCTAaHOBOK;

- [IpuobOperenune 3HaHUN ¥ HABBIKOB (HOPMUPOBAHHUS MATEMAaTHUYECKUX MOJIEIeH CHIIOBBIX U
U3MEPUTENIBHBIX TpaHC(HOPMATOPOB HAa OCHOBE NMPHUHIIMIIA AYaJIbHOCTH 3JIEKTPUUYECKUX U MAarHUTHBIX
Lelen JUIsl aHAJIM3a HU3KO- U CPEHEYACTOTHBIX IIEPEXOJHBIX IIPOLIECCOB B DJIEKTPOYCTAaHOBKAX;

- [IpuoOperenue 3HaHUN U HaBBIKOB (POPMUPOBAHUS BEICOKOYACTOTHBIX MaTEMAaTHUECKUX
MOJIEJIeH AIEKTPOOOOPYIOBaAHUS;

- @QOpMUPOBAHKE NIPEICTABICHUN O IIUPOKOIOJIOCHBIX MAaTEMAaTHYECKUX MOJIENISX
3IIEKTPOOOOPYIOBAHUS, YUNTHIBAIOIINX HEMTUHEWHOCTh M YACTOTHYIO 3aBUCUMOCTD UX MapaMeTPOB;

- [IpuoOperenue 3HaHNN 1 HABBIKOB MOJICJIMPOBAHMS SJIEKTPUUECKOM YTH B 3JIEKTPOYCTAaHOBKAX;

- MI3ydyeHne MeTo1a KOHEYHBIX JIEMEHTOB JUUIS MOJEIMPOBAHUS JIEKTPOMATrHUTHBIX ITOJIEN B
3JIEKTPOYCTAHOBKAX M JUIA pacyeTa napaMeTpoB CXEM 3aMeIlleHHs 3JIEKTPOOOOpy10BaHHUS.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMN U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue

Koa u HamMeHOBaHHe

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
ITK-2 CiocoOHOCTE WJI-4nk-2 3naer 3HATh!
IIPUHUMATh y4acTHE B MH(pOpMalLMOHHbIE - [IpMHIHIIE HOCTPOCHHS U AT OPHTMBI

pelLeHnn
UCCIIEI0BATEIbCKHUX 33/1a4 B
paMKax peanusanuu
HAy4YHOTO MPOEKTa

TEXHOJIOTHH, UCIIO0JIb3YCMBIC B
HAayYK€ U TCXHUKEC

COBPCMCHHBIX KOMIIBIOTCPHBIX ITPOTpaMmM
AJIs1 YUCJIICHHOT'O MOJACIITUPOBaHUA
SJICKTPOMArduTHBIX MMEPEXOAHBIX
MpoHeccoB.

YMETh:

- CocTaBIIITh CXEMBI 3aMEIEHUS
OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS
BBICOKOBOJIBTHBIX PacTIpeIeUTEIbHBIX
YCTPOMCTB U PACCUUTHIBATH UX
TapaMeTphl.

TIK-3 CrocobHOCTE
MPUHUMATH YYaCTHE B
MAaTCMATHYCCKOM U
KOMIIBIOTEPHOM
MOJICTTUPOBAHUU B
ANEKTPOIHEPTETUKE U
AIEKTPOTEXHUKE

NJI-3nk-3 3HaeT ¥ IpUMEHSEeT
Ha MPaKTHKE COBPEMEHHbIE
SI3BIKM TIPOTPAMMUPOBAHHS TSI
aHaJn3a, MOJICTMPOBAHUS
JIEKTPOYCTAaHOBOK B
AIIEKTPO3HEPTETUKE U
MaIIMHHOTO O0yUYeHus

3HATh.
- MGTOI[BI YHUCJICHHOIO MOACIUPOBAHUA
BHGKTqueCKOﬁ AyTru.

YMETB:
- CocTaBIISITh pacYeTHBIE MOJEITH
ANEKTPUYECKON AYTH JIJIsl €€ YUCIEHHOTO
MOJEIUPOBAHU B IIpOrpaMMax pacyuera
ANIEKTPOMATHUTHBIX MEPEXO0IHBIX
IIPOLIECCOB.

ITK-3 CriocobHOCTE
MPUHUMATH YYaCTHE B
MATCMATHYCCKOM U
KOMIBIOTEPHOM

NJ1-6n1k-3 Mcnonp3yet B
npodeccuoHaNbHOMI
NCATCIIBHOCTHU METOObI
MOJICTTMPOBAHHSI COCTOSTHHS U

3HATh:

- [IppHIUIBI TOCTPOEHNUS U METOIbI
pacdera nmapaMeTpoB LIMPOKOIIOIOCHBIX
Mojiesielt TpaHC(OpMaTOPHOTO




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

MOJIEJTUPOBAHUU B paboThl BEICOKOBOJIHTHOTO 000pyIOBaHUs;

AJIEKTPOIHEPIETUKE U AJIEKTPOOOOPYIOBAHUS - MeTtosbl MOCTpOEHUS U pacyeTa
INEKTPOTEXHUKE MapaMeTpoB HU3KOYACTOTHBIX
MaTeMaTUYECKUX MOJENIEHN
TpaHcGopMaTOpHOro 000PYAOBAHNUS;

- BOTHOBYIO TEOPHIO 3JIEKTPOMArHUTHBIX
MEPEXO/IHBIX IPOIECCOB B BO3YIIHBIX U
KaOeNbHBIX TUHUSIX JJICKTPOTIepeadn U
METO/]T BEKTOPHOH anmpoKcuMaruu eé
YaCTOTHBIX XapaKTEPUCTUK.

YMETh:

- PaccunThiBaTh MapamMeTphI
HIUPOKOIOJIOCHBIX MOJIENICH
TpaHCchOpMaTOPHOTO 0O0PYIOBAHHUS,
- PaccuuTEIBaTH 4aCTOTHELIE
XapaKTEPUCTHKHA MHOTOIPOBOTHBIX
BO3YHIHBIX 1 Ka0EeIbHBIX JUHUAH
SIICKTPOIIEPEaYn U MPUMEHSATH METO/
BeKTOpHOfI almpoOKCUMalu JJId UX
YHUCIIEHHOTO MOJICTUPOBAHHUS;

- PaccunteiBath mapaMerpsl
HH3KOYaCTOTHBIX MaTEMAaTHUECKIX
Mojiesiell TpaHc(hopMaTOpHOTo
000py/I0BaHUsl.

I1K-3 CriocobHOCTH N-8nk-3 [IpumensieT B SHATB.

PUHUMATh YYacTHE B npodeccuoHanbHOM - Teoputo 1 >Tame! NporpaMMHOTO
MaTeMaTHYECKOM U JEATEIBHOCTH COBPEMEHHBIE peam3anui MCTO/Ia KOHCUHBIX 3TICMECHTOB
KOMIIBIOTEPHOM METO/Ibl U CPEJICTBA AT pacteTa IByX- H TPEXMCPHBIX
MOJEIUPOBAHNUU B BU3yaJu3alyy JaHHBIX 5JIEKTPOMArHUTHBIX MOJIEH.
ANEKTPOIHEPTETUKE U

QJICKTPOTCXHUKE YMCTh:
- HpI/IMeHHTL METOJA KOHCYHBIX 3JICMCHTOB

JUISL pacyeTa ABYX- U TPEXMEPHBIX
JJIEKTPOMArHUTHBIX MOJIEH.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumvHa OTHOCHTCS K OCHOBHOM MpogeccHOHaNbHOW 00pa3oBaTelbHOM Mporpamme
MogenupoBanue B JEeKTpodHepreTuke u sekrpoTexauke (mamee — OIIOII), HanpaBieHus MOATOTOBKH
13.04.02 DnexkTposHEepreTuka M HIEKTPOTEXHHKA, YpPOBEHb OOpa3oBaHMs: BhICcIIee OOpa3oOBaHHE -
Marucrparypa.

BbazupyeTtcs Ha ypoBHE BhICIIEro oOpa3oBaHus (OakataBpuar, CIIeIUATUTET).

Pe3ynbrarhl 00yueHus, MOIyYEHHbIE IPU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITIOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI IOCTPOCHUSA 18 3 4 - 4 - - - - - 10 - Iloozomogka Kypcosou padomet: Kypcopas
KOMITBIOTEPHBIX paboTa mmpezcTaBiICHA B BUE KPYIHOH 3a1auu
IporpamMm JJis Mo yueOHOMY Keiicy, OXBaThIBAIOIICH
YUCIICHHOTO HECKOJIBKO PacueTHBIX BOIIPOCOB U BHIOOD
MOJICTTUPOBAHHMS BapHaHTa [IPOEKTHOTO peLIeHHs. 3alaHue:
AJIEKTPOMarHUTHBIX CoCTaBUTH CXEMY 3aMEIIeHUST
MPOLIECCOB B pacIpeaennTeIbHOr0 YyCTPOHCTBA B PACCUUTATh
INEKTPUUECKHX CETAX e€ mapameTpsl.
11 OCHOBBI NOCTPOEHUS 18 4 - 4 - - - - - 10 - Ilod20moeKa K npaKmu4ecKum 3aHAMUAM:

KOMITBIOTEPHBIX
TIPOTpamMM ISt
YHCIIEHHOTO
MO/JICITUPOBAHHMS
AJIEKTPOMArHUTHBIX
MPOLIECCOB B
ANEKTPUUYECKUX CETAX

W3yuenue marepuana no pazzaeny "OCHOBbBI
MOCTPOEHHS] KOMIBIOTEPHBIX IPOTPaMM IS
YHCIICHHOTO MOJAEINPOBAHUS
3NEKTPOMArHUTHBIX IPOILIECCOB B
INEKTPUIECKUX CETAX" MOJATOTOBKA K
BBITTOJIHEHHIO 33JJaHUH Ha MPAKTHYECKUX
3aHATHIX

Ilo020mogKa K ayoumopHsiM 3aHAMUAM:
[IpopaboTka IeKIHi

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJIHUTENBHOTO MaTepuaa o pasaeiy
"OCHOBBI IOCTPOEHHSI KOMITBIOTEPHBIX
IporpaMM JJIsl YUCJIEHHOTO MOAEIUPOBAHUS
ANEKTPOMArHUTHBIX IPOIIECCOB B
AIEKTPUIECKUX CeTAX"

H3yuenue mamepuanos numepamypHsix
UCIOYHUKOG:

[5], ctp. 34-48




[6], cTp. 133-147
[7], ctp. 213-228

2 HuskouacToTHBIC 22 10 CamocmosmenbHoe uzyuenue
MaTeMAaTHYCCKUE meopemuueckozo mamepuana: VI3yacuue
MOJIeNn JIOTIONTHUTEIHHOTO MaTepraa o pasaery
TpaHchopMaTOPHOTO "Hu3ko9acTOTHRIE MaTEMaTHIECKIE MOJICITN
obopynoBaHus TpaHchopmaTopHOTO 000pynOBaHUS"
2.1 HwuskouactorHbie 22 10 Ilo0zomoeka K npaKmuyecKum 3aHamuim:
MaTeMaTHIECKHe Wzyuenne maTepuana 1mo pa3aeiy
MOJIEIU "Hu3K049acTOTHBIE MAaTEMATHYECKHE MOIEIIN
TpaHc(hopMaTOPHOTO TpanchopMaTopHOTo 000pyI0BaHUs"
00opymoBaHUs MOJIrOTOBKA K BBIMOJIHCHUIO 3aJaHUi Ha
MPaKTUYCCKUX 3aHATUAX
Ilo02omoska K ayOumopHvim 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUI TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a9H BBITIOJTHEHUS Tab0paTOpHOH paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
paznene "HU3ko4acTOTHBIE MATEMATUIECKUE
Mojenu TpaHchopmaTopHOoro odbopymosanus"
MaTepuany.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], cTp. 115-168
3 Maremaruueckoe 32 12 Iloo2omoeka K ayounopHbiv 3aHAMUAM:
MOJICITUPOBaHUE [IpopaboTka JIeKIIUH, BHITOTHEHHE U
BBICOKOYaCTOTHBIX MOJITOTOBKA K 3aIuTe J1a0. paboTHI
MPOIIECCOB B CamocmosmenbHoe uzyuenue
JJIEKTPOYCTAHOBKAX meopemuueckozo mamepuana: Vizydcnue
3.1 MaremaTtnueckoe 32 12 JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
MOJICITUPOBaHUE "MareMaTHYeCKOe MOJICITHPOBAHNE
BBICOKOYACTOTHBIX BBICOKOYAaCTOTHBIX ITPOLECCOB B
IIPOLIECCOB B ANEKTPOyCTaHOBKAX"
AJIEKTPOYCTAHOBKAX Ilo020moeKka K nPAKMUYECKUM 3AHAMUAM:

M3yueHne marepuana o pasieny




"MaTtemMaTHueCKOe MOJIEIMPOBAHNE
BBICOKOUYACTOTHBIX MPOLIECCOB B
9EKTPOYCTAaHOBKAX'" MOJTOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MMPAKTHYECKIX
3aHATHAX

Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa mpezacTaBiIeHa B BUIE KPYITHOH 3a1a4n
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapuaHTa MPOEKTHOTO pelleHus. 3aJaHue:
BrINMOMHUTE TECTUPOBAHUE U OTIAJKY
BBICOKOYACTOTHBIX MOJIENICH BO3YIITHBIX U
KaOeJbHBIX JIMHUH PacrpeneIuTeIbHOTO
yCTpoiicTBa

Ilodzomoeka K nabopamopnoit padome: Jlns
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1au BBHITIOJIHEHNUS Ta00paTOpHOH paboTHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNbTATOB 110 H3YYCHHOMY B
pazzene "MaremMaTuueckoe MOAETUPOBAHUE
BBICOKOUYACTOTHBIX IPOIIECCOB B
9JIEKTPOYCTaHOBKaX'" MaTepuay.

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], cTp. 43-105

IIupoxomnonocHsle
MOJIEH
TpaHc(opMaTopHOTO
00opymoBaHUs

28

12

4.1

LIupoxononocHse
MOJIEN
TpaHc(opMaTopHOTO
o0opymoBaHus

28

12

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"[LInpoxononocHble MOAETH
TpaHchopMaTopHOTO 000pyIOBaHUS"
1lo020mo6Ka K nPAKMU4eCKuM 3aHAMUAM:
W3ydenune maTepuana mo pa3uaeny
"[LImpoKOMMOIOCHBIE MOACIH
TpaHcopmaTopHOTO 000pyAOBaHUS"
MTOJIrOTOBKA K BBIMOJHCHHIO 3a[aHUi Ha
MPAKTUYIECKHUX 3aHIATHAX

Iloozomoexa kypcosoii padomoul: Kypcosas
paboTa mpejcTaBlieHa B BUEC KPYIMTHOW 337291

7




1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pelIeHus. 3a1aHue:
BEITIOTHATE TECTHPOBAaHUE U OTIATIKY
IIMPOKOIIOIOCHOH MOIEIH CHIIOBOTO
Tpanchopmatopa. OCymecTBUT pacdeT
BBICOKOYACTOTHBIX PE30HAHCHBIX ITEPEXOIHBIX
MIPOIIECCOB B CHIIOBOM TpaHcpopmaTope
COBMECTHO C pacIpeeInTeIEHBIM
YCTPOWCTBOM, C/IeJIaTh BBIBOJIBI O
JIOIyCTUMOCTH BO3AEHCTBUN Ha MPOI0JIbHYIO
U30JIAIIHI0 TpaHchopMaTopa

Ilodzomogka K ayoumopHlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Iloozomoeka K 1abopamopnoii pabome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3a[jau BBHITIOJHEHNUS Ta00paTOpHOU paboTHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
paznene "IIupokonoaocHbIe MOJEIH
TpaHcpopmaTopHOTO 060pyAOBaHUs"
MaTepHany.

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], cTp. 120-132
[4], 3-34

5 Maremarrueckoe 25.7 9.7
MO/JICTUPOBAHHE
JNEKTPUYUECKON Tyru
5.1 MaremMaruueckoe 25.7 9.7
MOJICITUPOBaHUE

SNEKTPUUECKON AyTU

Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"MaTtemaTHueCcKOe MOJEIMPOBAHNE
INEKTPUUYECKOH Tyru"

Iloozomoeka K npaKmuyecKum 3aHAmuIm:
M3yuenne marepuana o pasaeny
"MareMaTu4ecKkoe MOJICITMPOBAHIE
ANEKTPUYECKOH TyTu" MOATOTOBKA K
BBITIOJTHEHUIO 3aJaHUI HA TIPAKTHIECKUX
3aHATHAX




Ilodzomogka K ayOumopHim 3aHAMUAM:
[IpopaboTka JICKITUH, BBITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUHN TI0 JIAOOpaTOopHOit padoTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3aJauy BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszzaene "MareMaTu4eckoe MOJICTHPOBAHUEC
AJIEKTPUUYECKON Tyru'" MaTepuany.

6 Metoa KOHEUHBIX 18 4 - 4 - - 10 - Ioozomogka domauinezo 3a0anus:
3JIEMEHTOB U €T0 Brinmonnenue gomarnsero 3aaanus "KoHeuHo-
MPUMEHEHUE IS 9JIEMEHTHBIN pacueT mapaMeTpoB CXEMbI
MOJICTTUPOBAHUS 3aMeIIICHUs CHIIOBOTO TpaHcopmaropa'

3JIEKTPOMArHUTHBIX IloozomoeKka K ayOumopHbim 3aHAMUAM:
rioJiei [IpopaboTka JIEKIINH, BHITOIHEHHE U
6.1 MeTton KOHEUHBIX 18 4 - 4 - - 10 - MOJITOTOBKA K 3auTe 1ab. paboTHI

3JIEMEHTOB H €T0 Ilo0z0mo6Ka K npakmuuecKum 3aHAmusIm:

MpUMEHEHUE IS W3yuenne maTepuana no pasgeny "Metoq

MOJICITAPOBAHUS KOHECYHBIX JIEMEHTOB H €r0 MPUMEHEHHE IS

AIEKTPOMArHUTHBIX MOJIETUPOBAHUS DJIEKTPOMArHUTHBIX MOJIeH"
roJjiei MOJATOTOBKA K BHITIOJIHCHHIO 33/IaHUIA Ha
MIPAKTUIECKUX 3aHATUAX
Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"MeToa KOHEUHBIX 3JIEMEHTOB U €ro
MIPUMEHECHUE TSI MOJICITHPOBAHUS
3JIEKTPOMAarHuTHBIX Hojei"
H3yuenue mamepuanos 1umepamypHsix
UCHIOYHUKOG:
[3], cp. 9-65, 105-133, 181-199
DK3aMeH 36.0 - - - - 0.5 - 33.5
Kypcogast pabora (KP) 36.3 - - - 16 0.3 16 -
Bcero 3a cemectp 216.0 32 16 32 16 0.8 79.7 335
Hroro 3a cemecTp 216.0 32 16 32 18 0.8 113.2




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ochosbl nocmpoenus KOMNbIOMEPHLIX NPOSPAMM OISl YUCTEHHO20 MOOENUPOBAHUs
NEKMPOMASHUMHBIX NPOUECCOB 8 JNIeKMPUUECKUX CemsixX

1.1. OcHOBBI TOCTPOEHMSI KOMITBIOTEPHBIX IIPOIPaMM JJIsl YUCIEHHOI'O MOJIETIMPOBAHUS
3JIEKTPOMAarHUTHBIX MPOLECCOB B JIEKTPHUUECKUX CETAX

O030p COBpEMEHHBIX M MEPCHEKTUBHBIX 3aJad MaTEMaTHYECKOIO0 MOJEIMPOBAHUS IIpU
KOHCTPYHPOBAHUHU D3JIEKTPOOOOPYAOBAHUS W MPOEKTUPOBAHUU BJIEKTPOYCTaHOBOK. [IpuHIMIIBI
IIOCTPOEHUS U AJITOPUTMbI KOMIIBIOTEPHBIX IMPOrpPaMM MAJIi MOJEIUPOBAHMS 3JIEKTPOMArHUTHBIX
MEPEXOJHBIX  IPOLECCOB B AJEKTpOoycTaHOBKAaX.  (CxeMbl  3aMelIeHUss  OCHOBHOIO
JIEKTPOOOOPYIOBAHUS PACIPEACIUTENBHBIX YCTPOMCTB M MX INPUMEHEHHE B KOMIIBIOTEPHBIX
nporpammax..

2. Huzkouacmommuwie mamemamuyeckue mooeuu mpchdyopMamopyoeo O6ODV@0661HM}Z

2.1. Hu3ko4acToTHBIE MaTEMaTHYECKHE MOENN TPaHC(HOPMATOPHOTO 0O0OPYIOBAHUS

MaremaTrueckue MoJenu TpaHcHOpPMATOPHOTO OO0OpYyIOBaHHS, OCHOBAHHBIC HA IMPUHITUIIC
IyaqbHOCTU OJJEKTPUYECKUX M MATHUTHBIX Lered. YdYeT HEeIMHEWHOCTH XapaKTepUCTUKU
HaMarHM4YMBaHUS MArHUTONPOBOJIA, THUCTEPE3NCA, TEXHOJOTMYECKUX AaCIEKTOB W3TOTOBIICHUS
aKTUBHOM yactu TpaHchopmaropa. [loaxoapl K MOIETMPOBAHUIO ITYCKOBBIX PENKHMOB CHIIOBBIX
TpancopMaTopoB H  (PEppOpPE30HAHCHBIX  SIBJIGHUH B  CETAX C  U3MEPHUTEIbHBIMH
TpaHcpopMaTopamMu HaIPSHKEHHUS..

3. Mamemamuueckoe Modeﬂupoeauue BblICOKOUYACNIONIHbIX NPOoUEeCcCcoB 6 3J1eKnpoycniaHo6KaAx

3.1. MaremaTtuyeckoe MOJEIMPOBAHHE BEICOKOYACTOTHBIX MIPOLIECCOB B AJIEKTPOYCTAHOBKAaX

YacToTHbIE 3aBUCUMOCTH ITApaMETPOB OCHOBHOT'O 3JIEKTPOOOOPYOBAHUS PACHPEACIIUTEIbHBIX
YCTPOMCTB. DJIEKTPOMAarHuTHasi TEOPHsI BOJHOBBIX MPOLIECCOB B BO3IYIIHBIX M KaOEIbHBIX JIMHUSIX
aneKTponepeaaun. TeXHHKa BEKTOPHOM anmpoKCHMAallMM YacTOTHBIX XapakTEepUCTUK U €€
NPUMEHEHHE B MOCTPOCHMM YacTOTHO-3aBUCHUMBIX MoJeneil TpaHchopMaTopoB, BO3AYIIHBIX HU
Ka0enbHbIX JMHMH. MojenupoBaHue HU3KOYAaCTOTHBIX M BBICOKOYACTOTHBIX IPOILIECCOB B
MHOT'OITPOBOJIHBIX KaOenbHbIX TUHUAX. [loTepu 1 nepeHanpsiKeHus B SKpaHax Kademnei.

4. Illupoxononoctvle Mooenu mpanchopmamopHo2o 000pyoosaHus

4.1. HlupokonoaocHbIE MOAEIU TPaHCHOPMATOPHOTO O0OPYIOBAHUS

PazButne gyanpHBIX Mojenedl  TpaHCHOPMATOPOB U PEAKTOPOB  UJIST  OTPAKEHHS
BBICOKOYACTOTHBIX MPOLECCOB. YYET Mapa3uTHBIX €MKOCTEW M MHIYKTUBHOCTEH IMPU MOCTPOCHUU
moaenei. [llupokononocHble MOAEIN CUIIOBBIX M M3MEPUTEIBHBIX TpaHC(HOpPMATOpPOB B 3ajadax
MOJIETTMPOBAHUS BHICOKOYACTOTHBIX MEPEHANPSIKEHU U MPpeo0pa30BaTeIbHBIX YCTAHOBOK CHUIIOBOM
AIIEKTPOHHKHU.

5. Mamemamuueckoe MOOQ]ZMDOGCZHME QNIEKMPULECKOU OVZM

5.1. MaremaTuyeckoe MOAECIMPOBAHUE FIEKTPUUYECKON TyTH

MopenupoBanue razopa3psaHbIX SIBICHHUHA B 3JEKTPOYCTAaHOBKax. MareMaThyecKue MOJEIH
BaKyyMHBIX M 3JIETA30BBIX BBIKIIOUaTenei. OTKI0Yaromas crnocoOHOCTh BbIKIouarenei. Cpesbl
TOKa. MojienupoBaHUE UCKPOBBIX U JYTrOBBIX 3aMbIKaHUU. [lepekpbITHs TUPASH U30JISTOPOB IPU
yaapax MOJIHHUU B B.H, O)IHO(baSHBIe AYTOBBIC 3aMbIKaHH HAa 3EMJIIO B paCIpCACIUTEIIbHBIX CETAX..
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6. Memoo Koneunvix snemenmos u e20 npumenenue 0as MoOeaupo8aAUsl INEKMPOMASHUNMHBLX
noaeu

6.1. MeTOI[ KOHCYHBIX 3JICMCHTOB U €0 NIPUMCHCHHUC I MOJACIIMPOBAHUA JICKTPOMArHUTHBIX
noJieu

MGTO[[ KOHCYHBIX 3JICMCHTOB: BapUAlMOHHBIC ITOCTAHOBKH 3aJia4, CUMIIJICKCHI, q)OpMI/IpOBaHI/Ie
U 0030p METO/IOB PELICHMs CUCTEM ypaBHEHUH, T'€HEpaTopbl CETOK, MOCTOOpaObOTKa pe3yabTaToB
pacuera. Pacuer eMkocTell U MHIYKTUBHOCTEM CXEM 3aMEILEHUs AJIEKTPOOOOpYI0BaHUS METO/I0B
KOHEYHBIX  3JEeMEHTOB.  MojenupoBaHue  IOJIEBBIX ~ BO3ACHCTBMM  Ha  W30JIALUIO
AJIEKTPOOOOPYIOBAHHUS. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. YncneHHOE MOJISTUPOBAHKE MTEPEXOAHBIX MTPOLIECCOB B MHOTOITPOBOIHBIX BO3TYIIHBIX
JMHUSX AJIEKTpONepeaayu;
2. ®opMUpOBaHUE MATPHUIIBI CHCTEMBI MU (HEepPeHIIMATLHBIX YPaBHEHUH JIJIs pacyera
MEPEXOJIHOTO MPOIlecca B AIEKTPUUECKOM CETH;
3. Pacuer mapaMeTpoB CXeM 3aMEIeHUs] OCHOBHOTO JIEKTPOOOOPYIOBAHHUS
pacnpeaenuTeNbHbIX YCTPOICTB;
4. ®opMHUPOBAaHKE U PACUYET IMAPAMETPOB IYAIbHBIX CXEM 3aMeIleHHUs TPaHC(HOPMATOPOB;
5. HucneHHoe MOJEIUPOBAHKE ITYCKOBBIX PEKUMOB CHUIIOBBIX TPaHCPOPMATOPOB;
6. Pacder 4acTOTHBIX XapaKTEPUCTUK KAOCIBHBIX JTMHHUH JICKTPOIIEPEIauH;
7. ®opMHUpOBaHUE MIMPOKOIIOJIOCHON MOJIEIH CUIIOBOTO TpaHchopmaropa;
8. HuciieHHOe MOJICTMPOBAHNE BAKYYMHOT'O BEIKITIOYATEIISI B CXEME DJICKTPOCHAOKCHHS
TpaHcPOpPMATOPHON HATPY3KH JAJISl pacyeTa MepeHanpsHKeHU Mpu MOBTOPHBIX 3aKUTaHUSIX
AYyry;
9. HucneHnnoe MoJeIUpoBaHue 0HO(A3HOTO AYTOBOTO 3aMbIKAaHUS B pacIpeleIUTeIbHOM
ceTw,
10. Uucnennoe MOAETUPOBAaHNE TIEPEXOTHBIX MPOIIECCOB B 0OMOTKAX CHUIIOBOTO
TpanchopmaTopa;
11. PacueT 4acTOTHBIX XapaKTEPUCTHK MHOTOIPOBOIHBIX BO3AYIIHBIX TUHUI
DJIEKTpOTIepEaadu;
12. UucnenHoe MOAECTUPOBAHNE IEPEKPHITHS TUPIISHIBI BO3TYLTHON JTUHUH
QJIEKTpOTIepEau IPH yAape MOJTHHH,
13. UucnenHoe MOAETUPOBAHNE TIEPEXOTHBIX MPOIIECCOB B KAOEIbHBIX TUHHSIX
AJIEKTpOTIepEaaUu;
14. PacueT emkocTel M MHAYKTUBHOCTEH TpaHchopMaTopa METOI0B KOHEUHBIX AJIEMEHTOB;
15. UncnenHoe MOAEIMPOBAHUE BAKYYMHBIX U 3JIETa30BbIX BBIKJIKOYATEIEH 11 OLEHKHU
OTKITIOYAIOIIEeH ClIOCOOHOCTH;
16. Pacuer pacripeneicHus dJEKTPHYSCKOTO OIS B U30JIAIIMOHHON KOHCTPYKITUH METOI0M
KOHEYHBIX JIEMEHTOB.

3.4. TeMbl 1a00paTOPHBIX padoT
1. YucnenHoe Mo enupoBaHue 0HO(a3HOrO AYTOBOIO 3aMbIKaHUs B pacIpeeIUTebHOM
CETU C U30JIMPOBAHHON HEUTPAJIBIO;
2. YucneHHOe MOJIeTMPOBaHNE UMITYJIbCHBIX MTEPEXOIHBIX TPOLECCOB B 0OMOTKAX CHIIOBBIX
TpaHc(hOopMaTopoB;
3. YucneHHoe MOJEIMPOBaHNE MHOTOIPOBOIHBIX KaOEeNbHbBIX JUHUM JIsl pacueTa MoTephb B
HUX;
4. YucneHHoe Mo/IeTMpoBaHue Geppope30HAHCHBIX SBJICHUN B CXEMax C U3MEPUTEIbHBIMU
TpaHchopMaToOpaMu HaNpPsHKEHUS.
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3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAUUU RO Kypcosomy npoekmy/pabome (KIIP)

1. KoHcynbTanuy HampaBl€Hbl HA BBINOJHEHUE paA3/IEIOB KYpPCOBOTO IMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax YacoB Ha TIpYNIOBbIE
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"MaTemMaTHuecKoe MOJEIUPOBAHNE BHICOKOYACTOTHBIX IIPOIIECCOB B AJIEKTPOYCTaHOBKAX"

2. KoHcynbranuu HampaBlieHbl Ha BBINIOJHEHUE pa3/ieJIOB KypCOBOIO MPOEKTA IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpYyNIOBBIE
KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"[IlnpokoronocHbIe MOIETH TPAaHCHOPMATOPHOTO 000pYyI0BaHUS"

I'pynnosvie koncynomayuu no pazoeram oucyuniunst (I'K)

1. OO6cyxneHnue marepuajioB mo kekicam paszaena "OCHOBBI MOCTPOSHHUS KOMITHIOTEPHBIX
IporpaMM Uil  YHUCIIEHHOTO MOJCTUPOBAHUS  AJICKTPOMATHUTHBIX IPOIECCOB B
BJIEKTPUYECKUX CETsIX"

2. OOcyxkIeHHe MarepualioB 1o Keiicam pasnena "Hu3kodacTOTHBIE MaTeMaTHYECKUE
MojieTi TpaHchopMaTOpHOTo 060pyAoBaHUS"

3. OOcyxneHue MarepwaloB IO KeilicaM pasnmena "MaremMaTH4eckoe MOCINPOBAHUE
BBICOKOYACTOTHBIX MPOIIECCOB B ANEKTPOYCTAHOBKAX"

4. OOcyxiaeHue MarepyasioB 1o Kkedicam paszzgena  "IIupokorosiocHele  MOJENH
TpaHcpopmaTopHOro 06opyaoBanus"

5. OOcyxnenue wmaTepualioB MO Keiicam paszaena "Maremarnueckoe MOACIUPOBAHUE
AIEKTPUYECKON ayru"

6. OOcyxkIeHHe MarepwalioB MO KekicaM pasziena "MeToj KOHEUHBIX JJIEMEHTOB U €ro
MPUMEHEHUE I MOJICTUPOBAHUS SJIEKTPOMArHUTHBIX MMOJIeH"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

3 Cemectp
Kypcogas pa6ota (KP)
Tewmsr:
- [IprHIMIBI TOCTPOEHUS U AITOPUTMBI KOMIIBIOTEPHBIX MTPOTrpaMM JJIsi MOJAEITUPOBAHUS
JIEKTPOMAarHUTHBIX MEPEXOJHBIX MPOLIECCOB B AJIEKTPOYCTaHOBKaX. (CXEMbI 3aMELICHUS
OCHOBHOT0 3JIEKTPOOOOPYA0OBAHUS paclpeAeUTENbHbIX YCTPOMCTB U X IPUMEHEHHE B
KOMIIBIOTEPHBIX IIporpamMmax. YacTOTHBIE 3aBUCUMOCTH I1apaMeTPOB OCHOBHOTO
AIIEKTPOOOOPYI0BAHUS PACIPENEIUTEIbHBIX YCTPONUCTB. DJIEKTPOMAarHuTHasi TEOPUs BOJTHOBBIX
IPOIIECCOB B BO3/YIIHBIX U KaOeIbHBIX JIMHUAX dJeKTpornepenadn. TexHHKa BEKTOpHOU
AIIPOKCUMALIMH YaCTOTHBIX XapaKTEPUCTUK U €€ IPUMEHEHHE B IOCTPOCHUH YaCTOTHO-3aBUCUMBIX
Mojenelt TpancopMaTopoB, BO3AYIIHBIX U KaOENbHBIX TUHUNA. MoJienupoBaHue
BBICOKOYACTOTHBIX IPOIIECCOB B MHOTOIIPOBOIHBIX JIMHUAX C PACIIPEACICHHBIMY ITapaMeTPaMU.
III1pOKOIOIOCHBIE MOJEIN CUIIOBBIX B 3aJ1a4aX MOJCIMPOBAHUS BBICOKOYACTOTHBIX
NepeHanpsHKEHUI. YUeT Napa3uTHBIX €eMKOCTEN M MHIYKTUBHOCTEW IPU OCTPOEHUN MOJENIEN

TpaHc(hOpMaTOpOB.

I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1-8 9-12 |13-14 | 3auerHas
Paznen 1 2 3 3ammra
KYpCOBOTO KYpPCOBOTO
MIPOEKTa MIPOCKTA
O0BeM 40 40 20 -

paznena, %

Brimonuennsiii | 40 80 100 -

00BeM
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HapacTaoIUM
uTorom, %

Howmep paszpnena

Pazgen KYPCOBOI'O ITPOCKTA

1

CocTtaBieHHUe CXeMbI 3aMEIIIeHUs paciipenaeauTeabHoro ycrporcrna 500 kB.
Pacuer mapameTpoB MHUPOKOMOIOCHBIX MOJIENIEH CHIIOBOTO TpaHc(opmaTopa,
TOKOMPOBOJIa U KOMMYTAIIMOHHOTO 000pYI0BaHU

2 YuciieHHOE MOJETMPOBAaHIE IEPEXOJHBIX IPOILIECCOB B OOMOTKAX
TpaHchopMaTopa Ipu KOPOTKHUX 3aMbIKAHUSAX B PACIPEAEIUTEIbHOM
YCTPOMCTBE

3 OnpezneneHue BO3MOXKHOCTH BOZHUKHOBEHUS B TpaHc(opmaTope

BBICOKOYACTOTHBIX PE30HAHCHBIX MIEPEHANPSHKEHUM U pa3paboTKa
PEKOMEHIAIINH 110 CHIYKEHUIO BEPOSTHOCTH MX BO3HHUKHOBCHUS, OMTACHBIX JIJISI
U30JISIIAN TpaHcopmaropa.
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YIbTAaThl 00YUYEHHUS 110

Howmep paznena

O11eHOYHOE CPEACTBO

Konbr JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
TUCIUILTNHE
(8 cooTBETCTEHH ¢ pasnenom 1) WHJMKATOPOB | COOTBETCTBMH C 11.3.1)
1]2[3]4]5]6
3HaTth:
[TpyHIHITB TOCTPOCHUS U AITOPUTMBI COBPEMEHHBIX Jlomamnee 3aanue/Pacuer mapaMeTpoB cxem
KOMITBIOTEPHBIX POTPaMM JIJIsl YUCIIEHHOTO V-4 + 3aMelIeHHs] OCHOBHOTO 3ﬂeIETpoo6opyHOBaHHﬂ
MO/JICIIMPOBAHUS SJIEKTPOMArHUTHBIX MTEPEXOTHBIX pacrpeieUTENbHBIX YCTPOMCTB
MIPOIIECCOB
MeTo/ bl YUCIIEHHOTO MOJICIIMPOBAHHUS Jlaboparopuas padota/3amura 1a60paTopHO
ANEKTPUUYECKON TyTU VJT-3mics + paboTsl "UncneHHOe MOIETUPOBAaHNE O,Z[HOEI)aBHOFO
JyTOBOTO 3aMBIKaHUS B PACIIPEICIUTEIBHON CETH C
M30JIMPOBAHHON HEUTpasIbI0"
BonHoBy0 T€OpHIO 37IEKTPOMAarHUTHBIX IEPEXOTHBIX JlaboparopHuas padota/3amnura 1a60paTopHO
MIPOLIECCOB B BO3AYIIHBIX U KaOEIbHBIX JTHHHSIX VJT-611ics + paboTsl "UncneHHOe MOIETUPOBAaHNE
AIIEKTPOIIEPEaud U METO BEKTOPHOM ’ MHOTOITPOBOIHBIX KaOEIbHBIX JIMHUH [T pacdyera
anmMpOKCUMAIMU €€ YACTOTHBIX XapaKTEPUCTUK noTeps B HUX"
MeToapl TOCTPOEHUS U pacdeTa nmapaMmeTpoB JlaGopaTtopHnast pabota/3amura 1abopaTopHOI
HU3KOYACTOTHBIX MaTeMAaTUYECKUX MOJienei pabotsl "HucneHHOe MOAETUPOBaHNE
TpaHchopMaTOpHOTO 000PYTOBAHUS NJ1-6r1k-3 + (beppope30HaHCHBIX SIBJICHUI B CXeMax ¢
WU3MEPUTENBHBIMH TpaHCPopMaTOpaMu
HanpspkeHus"
[TpuHIUIIBI TOCTPOEHUS U METOJIBI pacueTa JlaGopaTtopHnast pabota/3amura 1abopaTopHOit
[apaMeTPOB HIMPOKOIIOJIOCHBIX MOJETeH V/T-6111c3 + paboTsl "UncneHHOe MOIETUPOBAHNE UMITYIBCHBIX
TpaHcGopMaTOPHOro 000PYAOBAHUS MEPEXOAHBIX TPOIECCOB B 0OMOTKAX CHIIOBBIX
TpaHchopMaTopoB"
Teoputo 1 3Tanbl NPOrpaMMHOTO peaIM3alii METoAa Homamnraee 3aganue/opMHUPOBAHUE CUCTEMBI
KOHEYHBIX JIEMEHTOB JJIS pacyeTa IByX- U VI/T-81ic3 + | YpaBHEHHI METOJa KOHEUHBIX JIEMEHTOB JIs

TPEXMEPHBIX JIEKTPOMAarHUTHBIX MOJIEH

pacueTa JICKTPUICCKOTO ITOJIsA B BO3AYIITHOM
N30JIAIIMOHHOM IIPOMCIKYTKC

YMeTh:
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CocTaBisATh CXEMbl 3aMELIEHUSI OCHOBHOT'O
ANEKTPOOOOPYIOBAHUS BEICOKOBOJIBTHBIX

Jomamnee 3ananue/PacueTr mapameTpoB cxem
3aMeIIeHUs] OCHOBHOTO JIEKTPOOOOPYI0BaHUS

pacIpeleUTENbHBIX YCTPOMCTB U PACCUUTHIBATH HX U/T-Amc2 pacIpeeIUTEIbHBIX YCTPOMCTB

napameTpsl

CocTaBisITh pacyeTHBIC MOJICIN IIEKTPUICCKOHN TyTH JlabopatopHast pabora/3amnura J1abopaTopHOU

IS €€ YMCIICHHOTO MOJICJIMPOBAHUS B IPOrpaMMax VJ1-3mcs pabotsl "HucneHHOE MOAECTUPOBAHNE OI[HO(})EBHOI‘O

pacuera 3JIEKTPOMArHUTHBIX TIEPEXOIHBIX MPOIIECCOB JyTOBOTO 3aMBIKaHUS B PACIIPEIICIIUTEIBHON CETH C
M30JIMPOBAaHHON HENTpabro"

PaccuuThiBaTh MapaMeTpbl HU3KOYaCTOTHBIX JlaGoparopnas paborta/3amuTa 1a00paTOPHOI

MaTeMaTHYECKUX MOJIeel TpaHCPOPMATOPHOTO paboTs! "UncieHHoe MOIETMPOBaHNE

000pyI0BaHUS NJI-6rk-3 (beppOpe30HaHCHBIX SBJICHUH B CXeMax C
M3MEPUTENBHBIMU TPpaHCPOpPMATOpaAMH
HanpspKeHus "

PaccunThIBaTh 9aCTOTHBIE XaPAKTEPUCTUKH JlaboparopHnas padota/3amura 1a60paTopHOI

MHOTOITPOBOJIHBIX BO3JIYIITHBIX U KAOCTbHBIX JTMHUN MJ1-6rcs pabothl "HHCIEHHOE MOICTUPOBAHKE

AIIEKTPONEpEaaydl U MPUMEHITh METO BEKTOPHOM ’ MHOTOITPOBOIHBIX KaOEIbHBIX JIMHUH [T pacdyera

aNMpPOKCUMAIUH JUIS UX YUCIICHHOTO MOJICIIMPOBAHUS norephb B HUX"

PaccunTeiBaTh mapamMeTpsl HIUPOKOTIOIOCHBIX JlaGopaTtopHnast pabota/3amura 1abopaTopHOit

MoJiesielt TpaHc(hOpMaTOPHOTO 00OPYIOBAHUS VJT-611ics paboTsl "HnCcIeHHOE MOAETUPOBAHNE UMITYJIBCHBIX

) MEPEXOAHBIX MPOIECCOB B 0OMOTKAX CHIIOBBIX

TpaHchopMaTopoB"

[TpuMeHATh METOJ] KOHEUHBIX 3JIEMEHTOB Ul pacyera Jomainee 3aianne/@opMupoBaHUE CUCTEMBI

IBYX- ¥ TPEXMEPHBIX 3JIEKTPOMArHUTHBIX TOJIEH V-8 yYpaBHEHHI METOAa KOHEUHBIX SJIEMEHTOB ISt

pacueTa 3JICKTPUICCKOTO ITOJISI B BO3AYIITHOM
H30JIAIIMOHHOM MIPOMCEIKYTKEC
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzauuu: BeinonHenue 3agaHust
1. PacueT mapaMeTpoB cXeM 3aMEIICHUsI OCHOBHOTO 3JIEKTPOOOOPYIOBAHHS
pacIpeeInTeNIbHBIX YCTpoicTB ([loMariHee 3ananue)
2. ®opMUPOBAHUE CUCTEMbI YPaBHEHUI METO/1a KOHEUYHBIX 3JIEMEHTOB AJIs pacyeTa
JIEKTPUUECKOTO I0JIs1 B BO3YLIHOM M30JSLMOHHOM NpoMexyTke ([lomaliHee 3a1aHue)

Dopma peanuzanuu: CmemanHas Gopma
1. 3amuTa naboparopHoit padoTsl "YncaeHHOE MOIETHPOBAHNE UMITYJIbCHBIX MTEPEXOIHBIX
MIPOIIECCOB B 0OMOTKAX CHIIOBBIX TpaHchopmaTopoB" (JlabopaTopHas paborta)
2. 3amuTa nabopaTopHoii paboTsl "UncieHHOEe MOIETMPOBAHUE MHOTOIIPOBOAHBIX KaOeIbHbIX
TUHUHN U1 pacyeTa noteps B HUx" (JlabopaTopHas pabora)
3. 3amuTa naboparopHoit pabotsl "HuciaeHHOE MOIETUPOBaHHE OAHO(A3HOTO JYTOBOTO
3aMBIKaHUS B paCIpeICIUTEIbHON CETH C M30JIMpOBaHHOM HelTpanbio" (JlabopaTopHas
pabora)
4. 3ammra taboparopHoii padoTsl "UrcneHHOe MoIeTpOBaHue (PeppOPE3OHAHCHBIX SIBICHHIH
B CX€MaxX ¢ M3MEPUTEIbHBIME TpaHchopmaTopamu HanpsbkeHus" (JJaboparophas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUiiokeHueM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

Oxsamen (Cemecmp Ne3)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.

Kypcosas paboma (KP) (Cemecmp Ne3)

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUA:

1. CunoBsle Tpancopmaropsl : cipaBouyHast kuura / Pexn. C. . JIuzynos, A. K. Jloxanus. — M. :
Oueprousnat, 2004. — 616 c. — ISBN 5-9807300-4-4.;

2. Kagomckas, K. I1. DnexktpooOopyaoBaHuE BHICOKOTO HAMPSKEHUS] HOBOTO TTOKOJICHUSI.
OcHoBHbIE XapaKTepUCTUKH U AnekTpomaruuTHele mpoueccsl / K. I1. Kagomckas, FO. A. JIaBpos, O.
W. JlanteB. — HoBocubupck : U3a-so HI'TY, 2008. — 343 c. — (Monorpadpuu HI'TY). — ISBN 978-
5-7782-1073-8,,;

3. Cerepnunp, JI. [Ix. [IpuMeHeHrne MeTO1a KOHEUHBIX DJIEMEHTOB : Tiep. ¢ anri. / JI. JIxk.
Cerepimuna. — M. : Mup, 1979. —392 c.;
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4. JloxanuH, A. K. IMynbCcHBIE TepeHanpsHKeHUS B 00MOTKaxX TpaHC()hOpMaTOPOB : METOINYECKOE
nocobue 1o Kypcy "M3onsuus 371eKTpOTeXHUYECKOT0 000pYA0BaHUS BHICOKOTO HAIPSHKEHUS U
OCHOBHI €€ ITpoeKTUpoBanus" 1o HampasieHuto "DnekTposnepreruka / A. K. Jloxanun, Mock.
sHepr. uH-T (MOU TVY). — M. : U3n-Bo MOU, 2006. — 38 c.;

5. K. Hdexny- "Metoa koneuHsix anemeHToB", M3narensctBo: "Mup", Mocksa, 1976 - (95 c.)
https://biblioclub.ru/index.php?page=book&id=456946;

6. I'. Ctpenr, JI. ®ukc- "Teopus MeToaa KOHEUHBIX 3yieMeHToB", M3narenscTBo: "Mup", Mocksa,
1977 - (350 c.)

https://biblioclub.ru/index.php?page=book&id=457078;

7. O. 3enkeBuy- "MeToJ KOHEUHBIX J1eMEHTOB B TexHuke", M3narensctBo: "Mup", Mocksa, 1975 -
(542 c.)

https://biblioclub.ru/index.php?page=book&id=457096.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepanmonHas cucreMa cemeiicTpa Linux;

4. Buneoxondepenuu (Maitng, Coepmxas, BK u ap);

5. Artunnaruar BY3;

6. SimInTech.

5.3 UnTepHeT-pecypcesl, BKIOYasA NMpodeccuoHa bHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u01M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHas 6ubauoreka - https://elibrary.ru/

4. baza nanabsix BUHUTMH online - http://www.viniti.ru/

5. Ba3a naHHbIX )KypHaJioB u3aareancTna Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za naunbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoreka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. ’Kypnaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaasl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix uzaareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. KypuaJis! m3nareancrsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypnaas Institute of Physics (IOP), Beuxoopuranus - https://iopscience.iop.org/

21. ’Kypuaasnl HayuHoro odmectTBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

18



22. IaTtenTHas 6a3a Orbit Intelligence kommanun Questel - https://www.orbit.com/

23. Kypuaas uznareancra Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. Kypnaasi ’Kypnaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaasi uznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/

28. ’Kypuaanl HayuHoro oouecrba Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Komnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanumn Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans! nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Daexkrponnas oudanorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. [MopTax oTkphITHIX HaHHBIX Poccuiickoii @enepamnuu - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHMCTEPCTBA TPY/AA U COUUAIBLHOM 3amUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX MPO¢ecCHOHATBHBIX CTAHAAPTOB MHUHHUCTEPCTBA TPYAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOro pa3sutus P® -
http://www.economy.gov.ru

37. ba3a oTkpBITHIX 1aHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata

38. DiekTpoHHasi OTKpbITast 6a3a fanHbIX ""Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmaunuonHo-cnpaBounas cucrema «Komexce/Texakcnep» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanuoHa bHBII MOPTaJ OHJIalH 00yuyeHusi «OTKpbITOe 0Opa3oBanue» - https://openedu.ru
41. Opunmnanbublii caiit @enepajbLHOIO areHTCTBA M0 TEXHUYECKOMY PeryJIMpOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKas HHpopMmanuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpunuanbHblii caiit MUHUCTEpCTBA HAYKHU U Bbiciiero oopasosanus Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru

44. Opunmnanbublii caiit @egepaibHOil Cayx0bI 10 HAA30pPY B cepe 00pa30BaHUA U HAYKH -
https://obrnadzor

45. denepanbublii mopraa "Poccuiickoe odpazoBanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, Ocnamenne
HAaMMCHOBaHUE
Y4eOHble ayAUTOPUH IS XK-407, YueOnas 1apTa co CKaMbe, CTOJ
MIPOBEICHUS JIEKIIMOHHBIX ayuTOpus npernojaBaTeis, CTyl, JOcKa MeIoBast
3aHATHU U TEKYLIETO
KOHTPOJIS
Y4eOHble ayAUTOPUH IS XK-409, YueOnas rapTa co CKaMbeM, CTOJI
MIPOBECHUS ayuTOpus npernojaBaTesis, CTy, JoCKa MeIoBast
IIPAKTUYECKUX 3aHATUH,
KP u KII
VY4eOHble ayAUTOpUU IS 3-105/5, YueOnas CTOJI Y4eOHBIii, CTyJI, 10CKa
IIPOBEICHUS naboparopus "TOD" MHTEpaKTUBHAs, MYJIbTUMEIUNHBIN
71a00PaTOPHBIX 3aHITHI MIPOEKTOP, KOMITBIOTEP MEPCOHAIBHBIN,
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KOHJTUITHOHED

3-205a, YuebHo-
UccIe0BaTeIbCKas
naboparopus
AIIEKTPOMArHUTHOTO TOJIS

CTEJUIaX, CTOJI IIPEIoJaBares, CToll,
CTYJI, IIKa(, 3KpaH UHTEPAKTUBHBIMH,
MYJIbTUMEAUNHBIN IPOEKTOD,
71a00paTOPHBINA CTEH]I, KOMIIBIOTEP
MIEPCOHAIIbHBIN

3-402/10, KomnbroTepHbIT
kiacc kag. "TOD"

CTOJI IIPENOaBaTENs], CTOJ
KOMIIBIOTEPHBIN, CTYJI, KOMIIbIOTEpHAs
CETh C BBIXOJOM B MIHTEpHET, DKpaH
MHTEPAKTUBHBIN, MYJIbTUMEANNHBIN
IIPOEKTOP, KOMIIBIOTEP NEPCOHATBHBIN

N-2(3), Hayuno-yueOnast
naboparopus,
KadenpanbHas ayauTopus

1abopaTOpHBIN CTEHT

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluuu

K-407, YueOnas
ayTUTOpUS

ImapTta co CKaMLeﬁ, CTOJI
nmpernoaaBareiid, CTyJ, J0CKa MCJI0OBaA

Ilomentenus st
CaMOCTOSITENILHOM pabOThI

HTB-303, JlekunoHnHas
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
IIACbMEHHBIN, BEIIAJIKA U1 OLEXKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NTEPCOHAIBHBIN,
IIPUHTEP, KOHIUIIMOHED

ITomemmenust misa
KOHCYJIbTUPOBAHHUS

3-203/5, Kabuuer
cotpynHukoB kad. "TOD"

CTOJI, CTYJI, IKad

Ilomemenus st
XpaHeHHus 000pyIOBaHUS
¥ y4eOHOTO MHBEHTAps

3-403/50, ITomenienue kad.
"T09"

CTyn, mKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MOI[CJ'II/IpOBaHI/Ie BBICOKOBOJIBTHBIX 3JICKTPOYCTAHOBOK B 3JICKTPOSHCPI'CTUKCE

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

Pacuer mapameTpoB cxeMm 3aMelIeHHs] OCHOBHOT'O 3JIEKTPOOOOPYIOBAHMS paCIPEaSIUTEIbHBIX
ycTpoictB ([omatinee 3agaHue)

3amura mabopaTopHoii paboThl "UncaeHHOE MoIeTupoBaHue GeppOPE30HAHCHBIX SBJICHUN B
cXeMax ¢ H3MepUTeNbHBIMH TpaHchopmaTopamu Hanpsbkenus" (Jlaboparopnas pabota)
3amuTa naboparopHoi paboTsl "HucaeHHOE MOIeTMPOBAaHINE MHOTOITPOBOAHBIX KaOeIbHBIX
JTUHUM Ui pacyeTa noteps B HUx" (JlabopaTopHas pabora)

3amuTa nabopatopHoi padoThl "YKCIeHHOE MOJEITMPOBAHIE UMITYJIbCHBIX IEPEXOTHBIX
MIPOIIECCOB B OOMOTKAaxX CHJIOBBIX TpaHcopmaropos" (JIaboparopHas padota)

3amuTa nabopatopHoi padoTsl "HncaeHHOE MOETHpOBaHIE OAHO(A3HOTO JYTOBOTO
3aMBIKaHUS B paCIpeICIUTEILHON CETH C U30JIMpOoBaHHOM HelTpanbsio" (JIaboparopHas paboTa)
dopMupoBaHUE CHCTEMBI YPaBHEHUI METO/1a KOHSYHBIX 3JIEMEHTOB JUIsSl pacueTa
AIEKTPUYECKOTO MOJIS B BO3AYIIHOM H30JILIMOHHOM IpoMexyTke (lomaiinee 3agaHue)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
paszena

Hunexc KM- | KM- | KM- | KM- | KM- | KM-
KM:
Henens 3 4 8 12 16 16
KM:

-
N
w
N
a1
(@]

Pa3en muciumminibl

OCHOBBI IOCTPOEHUSI KOMIIBIOTEPHBIX
IIPOrpamM I YUCIIEHHOTO MOJEIUPOBAHUS
AIIEKTPOMATHUTHBIX IPOLIECCOB B
JIEKTPUYECKUX CETAX

11

OCHOBBI IOCTPOEHUSI KOMIIBIOTEPHBIX
IIpOrpamM I YUCICHHOTO MOJEIUPOBAHUS
AJIEKTPOMATHUTHBIX IPOLIECCOB B
JNEKTPUYECKUX CETIAX

HuskouacToTHBIE MaTeMaTHYECKHE MOIETTU
TpaHc(hOpPMATOPHOro 000PYIOBaHUS

2.1

HuskouacToTHBIE MaTeMaTHYECKHE MOIETTU
TpaHc(hOpMaTOPHOro 000PYIOBaHUS

MaremaTnyeckoe MOJCIMPOBAHUE
BBICOKOUYACTOTHBIX ITPOLIECCOB B
3JIEKTPOYCTAHOBKAX

3.1

MaremaTnyeckoe MOJCIMPOBAHUE
BBICOKOUYACTOTHBIX ITPOLIECCOB B +
3JIEKTPOYCTAHOBKAX

[ITnpoxononocHbIe MOJETN
TpaHchOpMaTOPHOTO 00OPYTOBAHUS

4.1

[ITnpoxononocHbIe MOJETN
TpaHcHOpMaTOPHOTO 00OPYTOBAHUS
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MaremaTnueckoe MOIECINPOBAHNE
IEKTPUYECKOMN TyTH

5.1

Marematnueckoe MOAECINPOBAHNE
AIEKTPUYECKOMN 1yTH

MeTOI[ KOHCYHBIX 3JICMEHTOB U €TI0
MMPUMCHCHHUC IJI1 MOACTIUPOBAHUA
QJICKTPOMArouTHBIX rmoJieit

6.1

MeTo1 KOHEYHBIX 3JIEMEHTOB U €0
MIPUMEHEHHUE ISl MOJIETTUPOBAHMS
AJIEKTPOMATHUTHBIX MOJIEN

Bec KM, %:

10

20

20

20

20

10
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

MOI[CJ'II/IpOBaHI/Ie BBICOKOBOJIBTHBIX 3JICKTPOYCTAHOBOK B 3JICKTPOSHCPI'CTUKE

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 IlpoBepka BblnosiHEHU pa3zaena 1
KM-2 TIpoBepka BBIIIOTHEHUS pa3jena 2
KM-3 IIpoBepka BbIOIHEHUS pa3zaena 3

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Howmep
paszena

Nunexc
KM:

KM-

[HEN

KM-

KM-

Pasnen kypcoBOro npoekTa/KypcoBoii padoThl
yp p yp p Henens

KM:

12

14

CocraBiieHHE CXEMBI 3aMEIICHUS PaCTIPEACIUTEIIFHOIO YCTPOUCTBA
500 kB. Pacuer mapaMeTpoB HIKPOKOMOIOCHBIX MOJIEICH CHIIOBOIO
TparcopmaTopa, TOKOMPOBOIA 1 KOMMYTAIIHOHHOTO
o0opyoBaHus

YucieHHOE MOJETMPOBAHIE EPEXOJHBIX MIPOIIECCOB B OOMOTKAX
TpaHchopMaTopa Npu KOPOTKUX 3aMbIKAaHUSX B
pacnpeieNnuTeIbHOM YCTPOHCTBE

Omnpenenenre BO3MOXHOCTH BO3HUKHOBEHHS B TpaHChOopMaTope
BBICOKOYACTOTHBIX PE30HAHCHBIX MEePEHAIPSHKEHUN U pa3paboTka
pPEKOMEH Al IO CHUYKEHUIO BEPOSITHOCTH X BO3HUKHOBEHHUS,
OTACHBIX TSI M30JISIIIMK TpaHchopmaTopa.

Bec KM, %:

40

40

20

23




