MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHue 06pa3oBaTe/bHOI NPOrpaMMbl. JJIeKTPOMEXaHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
METO/bI PACUETOB 9JIEKTPOMATI'HUTHBIX IIOJIEA
QJIEKTPOTEXHUYECKUX OBBEKTOB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemecTp - 4;
6 cemecTp - 4;
BCero - 8

Yacos (Bcero) no yueoHomy
IJIAHY:

288 yaca

Jexknun

5 cemecTp - 16 yacos;
6 cemecTp - 14 yacos;
Bcero - 30 yacos

IIpakTnyeckue 3aHATHSA

5 cemecTp - 16 yacos;
6 cemectp - 28 yaca;
Bcero - 44 yaca

JlaGopaTopHble pa6oThI

5 cemecTp - 16 yacos;
6 cemecTp - 14 yacos;
Bcero - 30 yacos

Kouncynabranuu

5 cemecTp - 2 yaca;
6 cemecTp - 2 yaca;
Bcero - 4 yaca

CamocTosiTesibHasi padoTa

5 cemecTp - 93,5 yaca;
6 cemecTp - 85,5 yaca;
Bcero - 179,0 yaca

B ToM unciae Ha KIT/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHH

BKJIIOYAS:
TecTupoBanue
Konrpoabsnas pabora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

IK3aMeH
IK3aMeH

5 cemectp - 0,5 uaca;
6 cemectp - 0,5 yaca;
Bcero - 1,0 yac

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

KypbaToBa E.I.

MO+

Waentuduratop

R51c6ebe0-KurbatovaYP-al5ccd6

E.IT. KypbaroBa

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

A,

STETE

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

Ky3HeuoBa E.A.

WaentnuraTtop

Re7bflad9-KuznetsovaYA-c9331b9

E.A. Ky3HenoBa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Kncenes M.T.

Wpentndukatop

R572ca413-KiselevMG-f37ee096

M.I'. Kucenesn




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leanb ocBoenusi aucumMmauHbl: [lonydeHne 3HaHUI B 001acCTH YMCIEHHBIX METOAOB PACUETOB
AIIEKTPOMArHUTHBIX TMOJEH 3JIEKTPOTEXHUYECKUX OOBEKTOB M MPAKTUYECKUX HABBIKOB IMPHUMEHEHUS
YHHMBEPCAIbHBIX IIPOIPAMMHBIX CPEACTB IOJEBOIO aHAIW3a Ui IOCIEAYIOUIETO HCIOJIb30BaHUS B
UCCJIEIOBATEIbCKOM U POEKTHO-KOHCTPYKTOPCKOM J€ATEIbHOCTH.
3aga4u AUCHHUIINHBI
- OCBOMTb METO/Ibl U ITPOIPaMMHBIE CPEICTBA JJIl PACUETOB JIEKTPOMArHUTHBIX MOJIEN
IEKTPOTEXHUYECKUX OOBEKTOB;
- IpHOOPECTU IPAKTUUECKUE HABBIKYU MPU PELIEHUH KOHKPETHBIX 3a/1a4 [0 OIPEIEIICHUIO
apaMeTPOB U XapaKTEPUCTUK MAarHUTHBIX CUCTEM DJICKTPOTEXHUUECKUX 0O0BEKTOB.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHIIUH MHAMKATOPA 10CTHKCHHUSA
KOMIICTCHIIUHN

[1K-8 Criocoben U-1nk-s [Tpumenser YMETh:
y4acTBOBATH B OCHOBHBIE METOIbI, CIIOCOGBI 1 | - TPUMCHATD YUCIICHHbIC METObI 1
IUTAHUPOBAHHHU, TIOJITOTOBKE | CPEICTBA MOTYUYCHHS, [IPOTrpaMMHBIC CPEACTBA U1 pACICTOB
Y BBINIOJTHEHUH TUIIOBBIX XpaHEeHMsI, IepepaboTKn CTallMOHAPHOTO AJIEKTPOMArHUTHOTO TOJIS;
3KCTIEPUMEHTAIBHBIX uH(pOpMaLINHU, UCTIOIB3YET - HPUMCHATH YMCJIICHHBIC MCTOAbI 1
WCCJICIOBAHM 110 33JJaHHON | KOMIBIOTED JUIsl 00paOdOTKH OporpaMmMmHbIC CPCACTBA 111 pacuCTOB
METOIMKE ¥ aHAJM3UPOBaTh | HHGOpPMaLUK KBa3UCTALlMOHAPHOTO 3JIEKTPOMAarHUTHOTO
MOJIyYEHHBIE PE3YJIbTAThI HOJIA.
ITK-8 Crocoben N /1-3nk-s Pa3zpabareiBaer 3HaTh:
y4acTBOBATh B VIIPOLIEHHbIE MOCIIA - OCHOBHbBIE TTOHSATHUS U TEPMUHBI
TUIAHUPOBAHUHU, OATOTOBKE | BJIEKTPOMEXAHUYECKHUX SJICKTPOMAarHMuTHOT'O ITOJIA,
7 BBITTOJTHEHUH THIIOBBIX npeoOpasoBareneii sHepruu u | - TPHHIHI JE€UCTBUSI MATHUTHOM
SKCIIEPUMEHTAIIBHBIX MIPOTEKAIOINX B HUX JICBUTAIINH,
WCCIIETOBAHUH 10 33/IAaHHOM | MTPOLECCOB - METOJIbl KOHTPOJII MarHUTHBIX
METOJIMKE M aHATU3UPOBATh MAaTEepHAJIOB U 3JIEMEHTOB MArHUTHBIX
MOJTYyYECHHBIE PE3YJIbTAThI CHUCTEM;

- IPUHUUII IEUCTBUSI U KOHCTPYKLIMHU
MarHUTHBIX CUCTEM ITOCTOSIHHOT'O TOKa;
- IPUHIHII IEUCTBUSI U KOHCTPYKIIMHU
MAarHUTHBIX CUCTEM IIEPEMEHHOTO TOKA.

YMETh:

- IPOBOJAUTH DKCIIEPUMEHTAIbHBIC
HCCIIEIOBAHUS U PACCUUTHIBATH
IapamMeTpbl IEKTPOMATHUTOB
IIOCTOSIHHOT'O TOKA C UCIIOIb30BAHUEM
YUCJIEHHBIX METO/IOB;

- AaHAJIM3UPOBATh CUIIOBBIE
B3aMMOJICVCTBUSI B MATHUTHBIX CUCTEMAX;
- pacCUMTHIBATh MMAPAMETPHI MArHUTHBIX
CHCTEM JIEKTPUYECKUX MAIIHH C
HCIIOJIb30BAHUEM YUCIIEHHBIX METOOB;
- pacCUMTHIBATh MAPAMETPhl MATHUTHBIX
CUCTEM JJIEKTPOMArHUTOB C
HCITOJIb30BAHNEM YUCIIEHHBIX METOJIOB;
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- IPOBOJIUTH IKCIIEPUMEHTAJIbHBIE
HCCIICIOBAHUS U PACCUUTHIBATH
MapaMeTpbl FEKTPOMATHUTOB
MEPEMEHHOT0 TOKA C UCIIOJIb30BAaHUEM
YHUCJIICHHBIX METOJIOB;

- BBIIIOJIHATH KOHTPOJIb MATHUTHBIX
MaTepHAJIOB C MOMOIIBIO KaTYIIEK
I'emnbromsiia.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctymimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHOW 00pa3oBaTeNbHOM MpOorpaMMme
Onektpomexanunka (manee — OIIOII), wanpaBnenuss noarotoBku 13.03.02 DnexkTposHepreTuka Hu
AJIEKTPOTEXHUKA, YPOBEHb 0O0Opa30BaHuUsl: BhICIIee 00pa3oBaHue - OaKkaiaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh Kypc "Bbeiciias MmatemaTuka"

- 3HaTh Kypc "Pusuka"
- 3HaTh Kypc "TeopeTnueckre OCHOBBI AJIEKTPOTEXHUKU"

Pe3ynbpTarhl 00y4eHus, MoJydeHHbIE P OCBOEHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. 18 5 4 - 4 - - - - - 10 - Ilo020mo6Ka K KOHMPOILHOU padome:
ONeKTpOMarHUTHBIE W3yuenne maTepuaios 1o paszeny "BaeneHue.
Benu4HUHbI. OCHOBHBIC DNeKTpOMarHUTHbIE BeTMYUHBL. OCHOBHBIE
3aKOHBI U TTOHATHS 3aKOHBI U MOHATHS 3JICKTPOMAarHUTHOTo Noyist" 1
3JIEKTPOMAarHUTHOTO MIOJITOTOBKA K TeCTy "DJIeKTpOMarHuTHbIE
10JIsL BEITUYHHBI"
1.1 Bsenenue. 18 4 - 4 - - - - - 10 - H3yuenue mamepuanos iumepamypHnuvix
OJeKTpOMarHUTHBIE UCIOYHUKOG:
BeUIHHBI. OCHOBHBIC [1], cTp.30-37
3aKOHBI ¥ TIOHSATHS [2], cTp.4-23
9EKTPOMArHUTHOTO [4], cTp.144-156
TI0JIS [5], ctp.30-37
2 MeToms! pacueToB 18 4 - 4 - - - - - 10 - Ilo020mo6Ka K KOHMPOILHOU padome:
CTallMOHAPHOT O W3yuenne maTepuaos 1o paszaerny "MeToas
MarHMTHOT'O IOJIsl Ha pacyeToB CTAlIMOHAPHOT'O MArHUTHOT'O T10JIsl HA
OCHOBE MHTETPAJIbHBIX OCHOBE MHTErpalIbHBIX U AU((hepeHIINaTbHBIX
u nuddepeHmanbHbIX YpaBHEHHI B YACTHBIX IIPOU3BOJIHBIX.
YPaBHEHHUH B YaCTHBIX UucieHHbIE METO/IBI PEICHUS ypaBHEHUN" 1
MIPOU3BOTHBIX. MOATOTOBKA K KOHTPOJIbHOU paboTte "Pacuer
YncneHHbIe METOBI CTaIMOHAPHOTO MarHUTHOTO Mo
pellieHHs ypaBHEHHUI. H3yuenue mamepuanog 1umepamypHsix
2.1 Mertonbl pacueToB 18 4 - 4 - - - - - 10 - UCHOUHUKOG:

CTalMOHAPHOTO
MarHMTHOTO IOJISI Ha
OCHOBE MHTETPAILHBIX
n muddepeHnanIbHbIX
YpPaBHEHHH B UaCTHBIX
MPOU3BOJIHBIX.

[1], ctp.38-50
[2], cTp.9-23
[5], ctp.38-50




YucreHHbIE METOIbI
peleHNs ypaBHEHHUH.

3 DJeKkTpuvecKue u 36 4 8 4 - 20 - Ilodz0moska K KOHmMpPONbHOU padome:
MarHMTHbIE CBOHCTBA W3y4yeHnue marepuaiioB 1o paszierny
MaTepHaJoB. "DnexTpuyeckue M MarHATHBIE CBOHCTBA
MopaennpoBaHue MarepuanoB. MoaenupoBaHuE HETMHENHBIX U
HEJIMHEHHBIX U THCTEPE3UCHBIX CBOMCTB MaTepHaioB" U
THCTEPE3UCHBIX MOJITOTOBKA K KOHTPOJIBHOI padote "CuioBsie
CBOMCTB MAaTEPHAIIOB. B3aMMOJEUCTBUA B MATHUTHOM T10JI€e"
3.1 DNeKTpUIecKue u 36 4 8 4 - 20 - Ilodzomoexa Kk nabopamopuoit padome: Jns
MarHuTHBIE CBOICTBa BBITIOJTHEHUS 33/IaHUH 110 JTabOpaTOpHOH padoTe
MaTepHalloB. HEOOXOAMMO TPEBAPUTEIIEHO 03HAKOMUTHCS C
MopnenupoBaHue onucaHueM JlabopatopHoii paboTsl Nel
HEJINHEMHBIX U "OnpezeneHne MarHUTHBIX MOMEHTOB
THCTEPE3NUCHBIX HaMarHWYEHHBIX JeTaNeil ¢ IOMOIIbIO KaTyIIeK
CBOMCTB MaTepHaoB. I'enpmrombia”, U3y4nTh 3a1a4M BBITOJIHEHUS
nmabopaTopHOil paboTEl U 00PaOdOTKH
MOJTy4EHHBIX Pe3yJIbTaTOB.
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:
[1], ctp.51-60
[2], cTp.24-33
[3], ctp.4-19
[5], ctp.51-60
4 Pacuer mapamerpoB 36 4 8 4 - 20 - Iloozomoeka Kk rabopamopuoi padome: JIns
MAarHUTHBIX CUCTEM Ha BBIMOJIHEH U 33 JaHUI 110 JTA00paTOpHO padboTe
OCHOBE aHAIIN3a HEOOXO0AMMO TIPEIBAPUTEIIEHO 03HAKOMUTHCS C
MarHUTHOTO TOJIS. onHcaHueM JIabopaTopHOi paboTer Ne2
4.1 Pacuer mapamerpoB 36 4 8 4 - 20 - "DNeKTpOMAarHNTHBIN 1T0/1BeC" , N3YyUHTH 3aJa9H
MarHUTHBIX CHCTEM Ha BBINIOJIHEHHS JTAOOpaTOPHOH paboThI U
OCHOBE aHAJN3a 00pabOTKH MOYYCHHBIX PE3YIIbTATOB.
MarHUTHOTO TOJIS. H3yuenue mamepuanos 1umepamypHsix
UCHOYHUKOG:
[1], cTp.61-71
[3], ctp.20-38
[5], cTp.61-71
DKk3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 16 16 16 0.5 60 335
Hroro 3a cemectp 144.0 16 16 16 0.5 935




5 WnrerpanbHbie 1 18 10 Ilodz0moska K KOHmMpPONbHOU padome:
i depeHnnanbHbIe W3y4yeHnue marepuaiioB 10 paszierny
YpaBHEHHUS "WNuterpanbheie 1 auddepeHnnanbHbe
KBa3UCTAI[HOHAPHOTO YpaBHEHUsI KBa3UCTAI[IOHAPHOTO
JIEKTPOMAarHUTHOTO JIEKTPOMAarHUTHOTO TOJIA. JIBIKeHNME B
noys. JIBmwkeHne B MarHuTHOM ToJIe" U TIOATOTOBKA K
MarHuTHOM TI0JIe KOHTPOJBHOM paboTte "AHanm3 mporecca
5.1 WnTerpanpHbIe 1 18 10 HMIIYJIbCHOTO HAMATHUYUBAHHA MOCTOSHHOTO
muddepeHnransHbIe MarHura B KaTymkax I expmromsna’
YpaBHEHHUS H3yuenue mamepuanoe 1umepamypHbix
KBa3UCTAI[HIOHAPHOTO UCIMOYHUKOG:
3JIEKTPOMArHUTHOTO [1], ctp.30-50
noJs. JIpmwkeHue B [2], cTp.4-23
MAarHUTHOM T10JI¢ [5], ctp.30-50
6 DNeKTpOMarHUTHBIE 32 14 Ilodzomoeka K nabopamopnoit padome: Jns
MPOIIECCHI B BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
AJIEKTPOMarHurax HEOOXO0AMMO TPEBAPUTEIIEHO 03HAKOMUTHCS C
MOCTOSIHHOTO | oTMcaHueM JlabopaTopHOil paboTsr Ne3
MIEPEeMEHHOT'0 TOKa "OnpeneneHne napaMeTpoB MarHUTHOTO TTOJIS 1
6.1 DNeKTpOMAarHUTHBIE 32 14 TATOBBIX XapaKTEPUCTHUK JIEKTPOMArHUTa
MPOLIECCH B MIOCTOSTHHOTO TOKa OpOHEBOTO THMA", H3Y4NTh
JJIEKTpOMarHurax 3aj1a4M BBITIOJIHEHMS JJaOOpaTopHOil paboThI 1
MOCTOSTHHOTO U 00pabOTKH MOITY4YEHHBIX PE3yIbTATOB.
TIEPEMEHHOI0 TOKa Ilo020mo6Ka K KORMPOIbHOU padome:
N3yyenue MaTepuaioB 10 pa3aeiny
"DIeKTPOMarHUTHBIE TIPOLIECCHI B
AJIEKTPOMarHuTax MoCTOSIHHOTO U MEPEMEHHOT0
TOKa" ¥ MOATOTOBKA K KOHTPOJBHOU paboTe
"DeKTpUUecKHe apaMeTphl dJIEKTPOMarHura
[IEPEMEHHOT0 TOKa"
H3yuenue mamepuanog 1umepamypnbix
UCHOYHUKOG:
[1], ctp.150-214
[2], cTp.40-87
[3], ctp.39-53
[4], cTp.144-197
[5], ctp.150-214
7 OIEeKTpOMarHuTHOE 26 14 Iloozomoexa Kk KOHmMpoNbLHOU padome:

T10JIC B DJICKTPUYCCKUX

W3ydenne MmaTtepuanoB mo pazaeny"




SHGKTpOMaFHI/ITHOG TIOJIC B DJICKTPHUUICCKUX

MalgHax
7.1 OJIEeKTPOMAarHUTHOE 26 4 - 8 - 14 - MamyHax" U MOJroToBKa K KOHTPOJIbHOM
T10JI€ B AJIEKTPUUECKUX pabore "I'eHepaTop ¢ MOCTOSTHHBIMU MarHUTaMH
MallHax. Ha portope"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[2], cTp.40-87
8 DJIeKTpOMarHuTHOE 32 4 8 6 - 14 - Iloozomoeka k nabopamopmnoit pabome: Jns
SKpaHHUPOBAHHE. BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
OJeKTPOMAarHUTHBIH HEo0XOIMMO MPeABapUTEIILHO O3HAKOMHUTECS C
KOHTPOIIb oInucaHueM JlabopatopHoii paboTel Ned
8.1 DJIeKTPOMAarHUTHOE 32 4 8 6 - 14 - "HccrnenoBaHue 3JIeKTPOMAarHUTa IIEPEMEHHOTO
SKpaHUPOBAHUE. ToKa", U3YYUTh 3a/1a4 BBHITIOJIHEHUS
DJIeKTpOMAarHUTHBIN 71ab0paTopHOM paboThl U 0OPAOOTKH
KOHTPOIIb MOJYYSHHBIX PE3YJIbTAaTOB.
H3zyuenue mamepuanog 1umepamypHyix
UCHOYHUKOG:
[2], cTp.40-87
[3], ctp.54-70
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 14 14 28 0.5 52 335
Hroro 3a cemecTp 144.0 14 14 28 2 - 0.5 85.5
HUTOIro 288.0 - 30 30 44 4 - 1.0 179.0

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aenam
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHast padota; TK — Texymmii KoHTpoib; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bsedenue. dnexkmpomacnummble genuyunvl. OCHOBHbIE 3AKOHbL U NOHAMNUSL
NEKMPOMASHUMHO20 OIS

1.1. BBenenue. DieKTpoMarHuTHbIE BETMUYUHBI. OCHOBHBIC 3aKOHBI U TIOHSATHUS
3IEKTPOMArHUTHOTO TOJIS

DJIEKTPOMArHUTHBIE BEJIMUMHBL: JIEKTPUUECKUH 3apsif], JIEKTPUUYECKas MOCTOSIHHASL, MATHUTHAs
MOCTOSIHHAS, IIJIOTHOCTh JJIGKTPUYECKOTO 3apsia, HANmpsDKEHHOCTh AJIEKTPUYECKOro MO,
IJIOTHOCTBIO TOKa TMPOBOAUMOCTH, OJJICKTPUUYECKUN JIUIOJIb, JJICKTPUYECKas MOJsIpU3alus,
JIEKTpUYECKass MHAYKLHUSA, TUIOTHOCTh DJIEKTPHUUECKOr0 TOKA CMEIICHMs, MarHUTHas WHAYKLHUSA,
cuna Kynona, cuna JlopeHiia, HaMarHW4eHHOCTb, HAIPSHKEHHOCTh MArHUTHOTO MOJISl. 3aKOHBI
3JIEKTPOMArHUTHOTO MoJid. VICTOYHHMKY MOJs BEKTOPOB MAarHUTHOW MHAYKLUMU M HAMpPsHKEHHOCTH
MarHUTHOTO TOJIsl. 3aKOH JJICKTPOMArHUTHOM WHAYKIUU. CTaTUYEeCKUuEe CTalMOHApHBIE W
KBa3UCTAIlMOHAPHBIE TOJsA. YpaBHeHUss MakcBeiuia JUisi YacTHBIX CIIy4aeB 3JEKTPOMAarHUTHOTO
HOJIS..

2. Memoovul pacuemog cmauuoHapHo20 MAZHUMHO20 NOAL HA OCHO8E UHMEe2DANbHbIX U
oudepenyuanrbrbix ypasHeHull 8 4acmuvlix npouzeoonslx. Qucnrennvie memoovl peuetusl

VDABHEHUII.

2.1. Meroipl pac4eToB CTallMOHAPHOI'O MarHUTHOTO MOJIs1 HA OCHOBE MHTETPAJIbHBIX U
T depeHMaIbHbIX YPaBHEHUH B YaCTHBIX IPOM3BOIHBIX. UNCIIEHHBIE METO/bI pEILICHUS
YpaBHEHUM.

CucremMa IpPOCTPAHCTBEHHBIX MHTEIPAJIBHBIX YPAaBHEHUN [UIsl BEKTOPOB HaMarHMYEHHOCTU
(eppOMarHuUTHBIX JA€Tajael MarHUTHOW CHCTEMBI CO CTallMOHAPHBIM noJjieM. MTepanmonnslii pacuet
HaMarHWYEHHOCTU B JETANAX U3 MarHUT MATKUX U MarHUTOTBEpAbIX Marepuainos. [IporpamMMHbIi
komiuiekc Easymag 3D. I'pannunble MHTErpajibHble ypaBHEHUS. PacueT MarHuTHON MPOBOJUMOCTH
TpyOKM MarHMTHOTO IOTOKAa Ha OCHOBE CHUCTEMbl TI'DAaHMYHBIX WHTETPAJbHBIX YPAaBHEHUH IUis
(GUKTUBHBIX 3apsa]0B. PacueT cTalMOHApHOIO MAarHUTHOIO IOJIA MPH TOCTOSIHHBIX MarHUTHBIX
IIPOHULIAEMOCTAX JeTajnei. MeToa KOHEUHBIX 3JIEMEHTOB Ul PELICHU 3aa4 C PaClpeeICHHbIMU
B IIPOCTPAHCTBE IapaMerpamu. lIporpamMmHble KOMIUIEKCHI, HCIIOIB3YIOIIME METOJ KOHEUYHBIX
DJIEMEHTOB..

3. Inexmpuyeckue u MasHummble ceolicmea mamepuanos. Mooenuposanue HeauHeunblx u
2UCMEPE3UCHBIX CEOUCTE MAMEPUAIO8.

3.1. DnekTpuuecKkre 1 MarHUTHBIE CBOMCTBA MaTepuanoB. MoenupoBaHie HETMHEHHBIX U
TUCTEPE3UCHBIX CBOWCTB MATEPUAIIOB.

OJNeKTpU4ecKue CBOMCTBA  MaTe€pHalOB:  AJIEKTPONPOBOJAIIMN  MaTepuan, yAelabHas
JJIEKTPUYECKAss IPOBOJAUMOCTb, YACIBHOE JJIEKTPUYECKOE CONPOTUBIIECHUE, HW30IALMUOHHBIN
MaTepuai, TMOJYNPOBOJHUK, CBEPXIPOBOJIHUK, IUAIEKTPUK, aOCOJIOTHAS JUAJIEKTpUYecKas
IIPOHULIAEMOCTb, OTHOCUTEIIbHAS  AMDJIEKTpPUYECKAst IIPOHULIAEMOCTb, JNIEKTPUYECKas
BOCIIPUUMYHMBOCTh, (AMAJEKTpPUUYECKass BOCHPUMMYHUBOCTH), KpHUBas MOJApU3aLUU, METIs
JJIEKTPUYECKOTO TUCTEPE3UCA, OCTATOYHAs JJIEKTPUYECKas IIOJSAPU3aLUs, AUDIEKTPUUYECKUE
MOTEPH, DSJIEKTPOCTPUKIIMS, TMbe30TeKTpUuyeckuil 3P¢exkt. MarHuTHele CBOICTBAa MaTepHAalIOB:
MarHuTHBIE MaTepuajbl, aOCONIOTHAash MarHUTHas MPOHHUIIAEMOCTh, YJIEIbHOE MAarHuTHOE
CONPOTUBIICHHE, OTHOCHUTEIbHAas MArHWTHAas IPOHUIAEMOCTb, MarHWTHAas BOCHPHMMYHMBOCTD,
JaMarHeTu3M, HJeaJIbHBIN JaMarHeTu3M, IapaMarHeTus3M, (beppoMarueTusm,
aHTudeppomarHeTusM,  (eppumarHeTusM, Temneparypa  Kropu, Temneparypa  Heens,
MaTepuaibHblE YpPaBHEHHUs, WJICAIbHBIN CBEPXIPOBOAHMK. KpuBas HaMarHMYMBaHWSA, MarHUTHOE
HACBIIICHNE, MAarHUTHBIA TUCTEPE3UC, IMETIS MarHUTHOTO THCTEPE3UCa, OCTATOYHAs MAarHUTHas
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HHAYKIOHWA, OCTaTO4YHAsA HAMAromdCHHOCTb, MPCACIbHAd OCTAaTOYHAsA MArHuTHAasd WHAYKIUA,
KOSpUUTHBHAsA CHJIa, KpHBad pasMarHudvBaHUs, IIPCACIIbHasd TIICTIISA THUCTEPE3UCa, YaCTHBIC
CUMMCTPUYHBIC THCTCPC3UCHBIC NHKJIbI, YaCTHBIC HCCUMMCTPHUYHLIC TUCTCPC3UCHBIC IIUKIIBI,
MarHI/ITOTBépI[Hﬁ Marcpuall, MarHUTOMSTKHM MaTepHrajl, MarHuTOCTPUKI M.

4. Pacuem napamempos MA2HUMHbIX CUCIEM HA OCHOBE AHAIU3A MASHUMHO20 NOJAL.

4.1. Pacuer napamMeTpOB MArHUTHBIX CUCTEM HA OCHOBE aHAJIM3a MarHUTHOT'O TOJIA.

Pacyer napaMeTpoB MarHMTHBIX CHCTEM HA OCHOBE aHalau3a 3JIEKTPOMArHUTHOTO IIOJIA:
MOTOKOCHEIUIeHHs,, MHIYKTUBHOCTH, OJIC. BO3HUKHOBEHHME CHJI MEXAY 3JIEKTPOMAarHUTOM H
AJIEMEHTOM W3 MAarHUTOMSITKOrO MaTepuaya, IMOCTOSHHBIM MAarHUTOM M KaTyIIKOM C TOKOM.
Metoabl pacdyeToB CHIJIOBBIX B3aUMOJECMCTBMHA B MAarHUTHOM IIOJI€: HHTETPUPOBAHHUE IO
UCTOYHUKAM MArHUTHOTO TIOJSl, METOJ| OTpaHWYCHHUs OO0JIACTH B3aMMOJCHCTBUS, (dopMylia
MakcBemia s NOHAEPOMOTOPHOM CHJIbI, HSHEPreTUYECKHl METOZ. OOpatHble  3amauu
ANEKTPOMArHUTHOrO mois. Pacder pacnpeneneHus HAMarHWYEHHOCTH BHYTPU ITOCTOSIHHOTO
MarHura o U3MEpEeHHBIM 3HAYCHUSAM HAIPSKEHHOCTH BHEIIHETO MarHUTHOTO TOJISL.

S, HHmeepaﬂbele u Oud)d)epeﬁuuaﬂbeze VPABHEHUA KeA3UCmayuorRaprozo
INNIEKMPOMASHUMHO20 NoJA. Jeudicernue 8 MazHumuom nojie

5.1. UuTerpanpubie U nudepeHnaibHbIC YpaBHCHHS KBA3UCTAIMOHAPHOTO
3JIEKTPOMArHUTHOIO MoJs. J[BU)KeHHe B MArHUTHOM I10J1€

VYpaBHenuss MakcBemia KBa3MCTAMOHAPHOIO  AJEKTPOMArHUTHOrO 1mojs. M CTOYHUKHM
KBa3MCTALIMOHAPHOTO 3JEKTPOMArHUTHOTO TOJIA. 3aKOH JJIEKTPOMArHUTHOM MHIYKUHUH TIpH
Hamunu ABWKeHUA. [losiHas cucTeMa NPOCTPAHCTBEHHBIX WHTETPAIbHBIX YPABHEHHUH IS
MCTOYHUKOB KBa3UCTAI[MOHAPHOTO 3JEKTPOMArHUTHOro moisa. OOmiee pemieHue s BEKTOPHOTO
MarHUTHOTO MOTEeHIMana. PacueT KBa3ucTalMOHApPHOTO 3JEKTPOMArHUTHOTO MOJIE B TPOrPaMMHOM
KOMILJIEKCE Easymag 3D. HuddepenunansHbie YpaBHEHUSA KBa3UCTallMOHAPHOTO
ANEKTPOMArHUTHOTO MoJiA. Pacuer  KBa3WCTAalMOHAPHOTO  AJIEKTPOMATHUTHOTO  MOJA B
nporpaMmMHoM komruiekce FEMM.

6. 3Jlel<mp0/wa2Humele npoyeCccysl 6 dJleKmpomazHumax nOCMoOARHO20 U NEPEMEHHO20 moKa

6.1. 9HeKTpOMaFHI/ITHHe MMPOLECCHI B 3JICKTPOMAIrHUTAX MOCTOAHHOI'O U ICPEMEHHOI'O TOKA

3J'I€KTpOMaFHI/ITHBI€ MmponecChl B JJICKTPOMArHuTax. aﬂeKTpOMaFHI/ITI)I IOCTOSAHHOI'O TOKa.
SJICKTpOMaFHI/ITBI NEpEMCHHOTO TOKa € KOPOTKO3aMKHYTBIMHU BUTKAMHU. MaKpOCKOHI/I‘-IeCKaH
MOZACIIb JJICKTpOMAarHuTa IMNEPEMCHHOI'O TOKa. Pacuer napamMeTpoB MaKPOCKOHI/IIIeCKOI\/JI MOICIHN
QJICKTpOMArunuTa ¢ IOMOUIBIO aHAJIM3a J3JICKTPOMArHUTHOI'O IIOJIA. HpI/IMCpH MMPUMCHCHUA
QJICKTPOMArouTOB B OJJICKTPUYCCKHUX alImaparax: HOpUBOABI KOHTAKTOPOB, aBTOMATHYCCKUX
BBIKJIIOYATENIE H ap. BJICKTpOMaFHI/ITH MMPpONOPIUOHAIIBHOT'O JEUCTBUS U MOJIIPU30BAHHBIC
SJICKTPOMArHuTHhI..

7. DnekmpomacHumHoe noje 8 INeKMpUYeCcKux MauluHax

7.1. DneKTpOMarHUTHOE MOJIe B DJIEKTPUUYECKUX MAIlIUHAX.

ONEKTPOMAarHUTHBIE TPOLECCH] B AIEKTPUUECKUX MallMHaX. PacueTr 371eKTpoMarHUTHOIO MOJIs
U T[apaMeTpoB HKBHUBAJIEHTHBIX CXEM MAIIMH IIOCTOSIHHOIO TOKA, ACHUHXPOHHBIX MAallUH C
KOPOTKO3aMKHYTBIM POTOPOM, CHHXPOHHBIX MAIIMH C OOMOTKOM BO30YXIEHHMS W CHHXPOHHBIX
MallMH C TIOCTOSIHHBIMH MarHUTaMH. AHajiM3 MarHUTHOTO IMOJIA D3JEKTPUYECKHUX MAIIMHBI C
JBOIHBIM TUTAaHWEM U MalllvH BepHbe..
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8. dnekmpomacHumnoe IKpaAHUposanue. IneKmpomMacHUmMHbLIU KOHMPOJb

8.1. DeKkTpoMarHuTHOE SKpaHUPOBAHUE. DJICKTPOMArHUTHBIA KOHTPOJIb

Pacuer 35neKTpOMarHuTHOTO MOJISI B MPUCYTCTBUU MAarHUTHBIX U 3JIEKTPONPOBOISAIINX IKPAHOB.
[TpakTHueckue 3a7auyu SKPAaHUPOBAHUS MOCTOSHHBIX M TMEPEMEHHBIX AJIEKTPOMATHUTHBIX IOJIEH.
AHanmM3 3JIEKTPOMATHUTHOTO TMOJS B 3ajJadax 3JICKTPOMAarHUTHOTO KOHTPOJIS M3JCIUN U3
MarHUTHBIX U 3JIEKTPOIPOBOSAIINX MaTEPUATIOB.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. Pacuer pacnpeneneHuss HAMarHUYEHHOCTH B MarHUTHBIX CUCTEMAX C JETAISIMU U3
MarHUTOMSTKUX MaTe€pHUaoB. DJIEKTPOMArHuT.;
2. Pacuer cunoBbIX B3aUMOJICHCTBUI B MAarHUTHOM I10J1€. MeTo 1 orpaHu4YMBaroiieit
IIOBEPXHOCTH. ;
3. Pacyet unaynupoBanHoid IJ1C B KaTylike 3JIEKTPOMarHuTa MoCTOSHHOTO TOKA MPH
JBUKEHHUH ITOCTOSSHHOTO MarHuTa.;
4. PacueT mapamMeTpoB aCUHXPOHHOTI'O JIBUTATENsI ¢ KOPOTKO3aMKHYTBIM POTOPOM.;
5. Pacuer unaynupoBanHoit 9J[C B KaTylIKe 3JI€KTPOMAarHuTa MOCTOSHHOI'O TOKa IPU
JBUOKEHUU SIKOPSL.
6. Pacuer anekrpomarautHoro MmomeHTa 1 9/1C MaliHbl HOCTOSIHHOTO TOKA.;
7. Pacuer TAroBoi XapakTepUCTUKH JIEKTPOMArHuTa.;
8. OcBoeHKE IPOrpaMMHBIX CPEJCTB JJIsl PACYETOB AIEKTPOMArHUTHOTO 10JIsI Ha IpUMepax
peLIeHHs IPOCTHIX 33aJjau CTAllMOHAPHOI'0 MArHUTHOTO 1oJsl. [ paHNuYHBIE YCIOBUS.
[TnockonapasuienpHble 3a/1a4l. 3epKajibHasi, 0CeBasi U NEPUOJANYECKUE CUMMETPHUH.
CuMMeTpuH B JIOKAJIbHBIX CUCTEMaX KOOPJAUHAT.;
9. [loctpoenue roporpados BHOCUMBIX D/[C mpu 3IEKTPOMArHUTHOM KOHTPOJIE. ;
10. OcBoeHUE NPOrpaMMHBIX CPEJICTB JUIsl pACUETOB 3JIEKTPOMArHUTHOTO 110JIs1 Ha IPUMEpax
pelIeHUs IPOCTHIX 3a]a4 CTAl[MOHAPHOIO MarHUTHOT'O MOJIS. 3aaHUE UCXOAHBIX JAHHBIX O
KOHCTPYKLIMM MarHUTHOW CUCTEMBL.;
11. Pacuer mapaMeTpoB CHHXPOHHOI'O F€HEPATOPA C MOCTOSTHHBIMU MarHUTaMH. ;
12. PacueT cUJIOBBIX B3aUMOAECUCTBUI B MArHUTHOM I10J1€. DHEPT€TUYECKUI METO/.;
13. Pacuert pacrnpeneneHys HAMarHU4€HHOCTH B MAarHUTHBIX CUCTEMAaX C JIETaIsIMHU U3
MarHMTOTBEPBIX MaTepuanos. [Ipumepsl pemenus 3agad. Cucrema ¢ NOCTOSHHBIMU
MarHuTamu.;
14. Pacuet anextpoMarHuTHOro MomMeHTa U J/]C CHHXpOHHOTO TeHepaTopa ¢ NOCTOSTHHBIMU
MarHuTamu.;
15. PacueT BTS>KHOTO RJIEKTPOMAarHuTa MOCTOSIHHOTO TOKa. TAroBas XapaKTepUCTHKA,
unayuupyemas S/1C.;
16. OcBoeHne NporpaMMHBIX CPEICTB JJIsl pAaCYETOB AIEKTPOMArHUTHOTO I10JIsl Ha ITpUMepax
pelIeHts POCTHIX 3374 CTAIMOHAPHOTO MarHUTHOTO NoJsl. TpaekTopuu nepemMerieHus
netaned. CpelncTsa BU3yalu3aliy pe3yJIbTaTOB pacyeToB.;
17. Pacuer 35eKTpoMaraiuTa NEPEMEHHOr0 TOKA C 3KPAHUPYIOIIUM 3JIEKTPOIPOBOASAIINM
JIICKOM.;
18. OcBoeHne mporpaMMHBIX CPEACTB AJI PACYETOB JIEKTPOMArHUTHOTO MOJIS HA IPUMEPAX
pelLIeHUs IPOCTHIX 337a4 CTAllMOHAPHOIO0 MarHUTHOTO nouist. Pacyer pacnpenenenus
BEKTOPOB HANPSHKEHHOCTH MarHUTHOT'O TIOJISL OJTHOPOJIHO HAMArHUYEHHBIX TOCTOSTHHBIX
MarHMTOB U KaTYUIEK C IIOCTOSIHHBIM TOKOM.;
19. PacueT moTokocHeIIeHUsT KaTYyIIKu deKkTpoMarauta. CoOCTBEHHBIC U B3aUMHBIC
WHAYKTHBHOCTH..
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3.4. TeMbl 1a00paTOPHBIX padoT
1. MccnenoBaHue 3J€KTpOMarHuTa epeMeHHOTo TOKa;

2. DNeKTpOMarHUTHbIN MOJBEC;
3. Onpenenenne napaMeTpoB MarHUTHOTO OJIS U TSATOBBIX XapaKTEPUCTHUK 2JIEKTPOMArHuTa

IIOCTOAHHOI'O TOKa 6pOHeBOI‘O THIIA,
4. OHpe,I[GJ'IeHI/IC MAardiuTHbIX MOMCHTOB HaMaroHu4€HHBIX ,I[eTaJ'Ieﬁ C IIOMOMIBIO KATYIICK

I'enbMmrossiia.

3.5 Koncyabranumn

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3YIbTAThI

Howmep paznena qucrumniuas (B

O1eHOYHOE CPEACTBO

Konrl
00y4eHus 0 TUCLUILINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBUH € pazfenoM 1) 1/2]3]4|5]|6]|7]8
3HaTh:
MIPUHITATT JCHCTBUS U KOHCTPYKITUU JlaGopaTopHas pabota/3amnuTa 1a00paTopHO paboThI
MarHUTHBIX CUCTEM nepeMeHHoro Toka | MJI-3mk-s + | Ned "VccnenoBanue 371€KTpOMarHuTa nepeMeHHOro
ToKa"
MIPUHIIUIT JEHCTBUS U KOHCTPYKIIUU JlaboparopHas pabota/3amnura 1a00paToOpHOI pabOTHI
MarHUTHBIX CHCTEM MOCTOSHHOTO TOKa | 1y -3 + Ne3 "Omnpenenenue napaMeTpoB MarHUTHOTO MOJIS U
-311K-8
TATOBBIX XapaKTEPUCTHUK JICKTPOMATHUTA IOCTOSTHHOTO
TOKa OpOHEBOro THma"
METO/Ibl KOHTPOJISI MarHUTHBIX JlaGoparopHas paboTa/3ammura 1ab0paTopHON pabOTHI
MAaTEepUAJIOB U 3JIEMEHTOB MArHUTHBIX VJT-3 + Nel "Onpenenenre MAarHUTHBIX MOMEHTOB
-311K-8 o
CUCTEM HaMarHUYEHHBIX JIeTaJIel C TOMOIIbIO KaTylIeK
I'enbmronsua
1
MIPUHLUIT JEHCTBUS MATHUTHON VIJI-3 + JlaboparopHas padota/3amura 1a00paToOpHOIl pabOTHI
-311K-8 .
JIEBUTALIUU Ne2 "OnexTpomarHuTHbI nosasec”
OCHOBHBIE MTOHATHS U TEPMUHBI V-3 + TectupoBanue/INEKTPOMArHUTHBIE BETUYUHBI
-311K-8
AJIEKTPOMAarHUTHOTO IOJIS
YMersb:
MPUMEHSATh YHUCIICHHBIE METOIBI U KontponbHas paboTta/AHanu3 mpoiecca UMITYJIECHOTO
MPOrpaMMHBIE CPEICTBA ISl pACUETOB V-1 + HaMarHWYMBAHUS TOCTOSIHHOTO MarHUTa B KaTYIIIKax
-1nk-8
KBa3UCTAI[IOHAPHOTO I'enpMromnsua
ANEKTPOMArHUTHOTO TOJIS
MIPUMEHSATH YNCIICHHBIE METOIBI U Kontponbnas padota/Pacuer crarimoHapHoro
MIPOrpaMMHBIE CPEICTBA ISl PACUETOB V-1 + MarHiTHOTO TIOJIS
-1lmk-s
CTallMOHAPHOI'O JIEKTPOMArHUTHOTO
oJIs
BBITIOJTHATH KOHTPOJIb MarHUTHBIX JlaboparopHas padota/3amura 1a00paTopHOi paboThI
MaTepHUasoB C IOMOIIBIO KaTYyIIEK NJI-3nk-s + Nel "Onpenenenne MarHuTHBIX MOMEHTOB
I'emnbronsua HaMarHMYEHHBIX JIeTalel ¢ TOMOIIbIO KaTylIeK
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T'eaxpmronsna"

IMPOBOAUTDL SKCIICPUMCHTAJIBHBIC
HUCCIICOOBAHUA U PACCUUTBIBATD

JlaboparopHas pabota/3amura 1a00paToOpHOIl padOTHI
Ne4 "HccnenoBanue 3J€KTpoMaroHuTa nepeMeHHOro

rapameTpbl AIEKTPOMATHUTOB NJI-3nk-8 ToKa"
MIEPEMEHHOT0 TOKA C UCIIOJIb30BaHUEM
YHCIICHHBIX METOJIOB
paccuuThIBATh NMapaMeTpbl MArHUTHBIX JlaboparopHas padota/3amura 1a00paTopHOIl pabOTHI
CUCTEM IEKTPOMArHUTOB C Ne3 "Onpenenenue napaMeTpoB MarHUTHOTO MOJIS U
UCIOJIb30BaHUEM YHCIICHHBIX METO/I0B TSATOBBIX XapaKTEPUCTHUK DJIEKTPOMArHUTa MOCTOSHHOTO
W/1-3nxc-8 TOKa OpoHEBOTO THMA"
KonTponbHas pabota/DnekTpuueckue napaMmeTpbl
AJICKTPOMArHUTa IEPEMEHHOTO TOKa
paccUuTHIBATh MapaMeTpPbl MArHUTHBIX KonTponbnas padota/I'eHepaTop ¢ MOCTOSHHBIMU
CUCTEM DJICKTPUYECKUX MAIIIUH C NJ1-3nk-8 MarHuTaMu Ha POTOpE
MCIOJIb30BAaHNUEM YHCIICHHBIX METO/IOB
aHAJIM3UPOBAThH CHIIOBBIC KonTponbnas pabota/CunoBbie B3aUMOACHCTBUS B
B3aNMOJIENCTBUSI B MATHUTHBIX N/1-3mx-8 MAarduTHOM II0JIE
CUCTEMax
MIPOBOJUTDH SKCIIEPUMEHTAIILHBIE JlaboparopHas padota/3amura 1a00paTopHOIl pabOThI
HCCIIEIOBAHUS U PACCUUTHIBATH No2 "DnexkTpomarauTHsI noasec”
IapaMeTpsl AIEKTPOMAarHuTOB NJI-3nk-8

IIOCTOAHHOI'O TOKa C UCIIOJIb30BAHUCM
YHUCJICHHBIX METOJ0B
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Pacuer crantmonapuoro maruutHoro mnosst (KonrponbHas padota)
2. CunoBble B3auMOICHCTBUS B MarHuTHOM TioJie (KonTpoasHas pabora)
3. DnekTpoMarHuTHbIe BesinuuHbl (TectupoBanue)

®dopma peanmszanuu: Y cTHas Gpopma
1. 3amuTa naboparoproit padotel Nel "OmnpeneneHre MArHUTHBIX MOMEHTOB HAMarHUYEHHBIX
neTanei ¢ momoiikko karymek ['ensmronsua” (Jlaboparopuas padoTta)
2. 3ammTa nadoparopHoit padotel Ne2 "Onexrpomaruutbsiii moasec” (Jlaboparopuas padora)

6 cemecTp

Popma peanmzanuu: [TucemenHas pabora
1. AHanu3 mporecca UMITYJIbCHOTO HAMarHUYMBaHUS TIOCTOSIHHOTO MarHUTa B KaTYIIKaxX
I'enbmromnbia (KortponbHas padoTa)
2. 'eneparop ¢ MOCTOSIHHBIMU MaruuTamu Ha porope (KontponbsHas paboTa)
3. DnexTpuuecKrue napaMeTpsl JIeKTpoMarauTa nepemeHHoro Toka (KonrposiabsHas pabora)

®dopma peanuszaiuu: Y cTHas popma
1. 3ammTa naboparopuoii padotsl Ne3 "OmnpeneneHue napaMmeTpoB MarHUTHOTO TIOJISI U
TATOBBIX XapaKTEPUCTHUK AJIEKTPOMArHUTA MOCTOSIHHOTO Toka OpoHeBoro tumna" (Jlaboparopuas
pabora)
2. 3amuta nabopatopHoii paboTsl Ne4 "HccnenoBaHue 3MeKTpOMarHiTa NepeMeHHoro Toka"
(JTaboparopnas paboTa)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHUIIIMHE

Oxsamen (Cemecmp Nes)
OreHka 3a Kypc BBICTABJISIETCS KakK cpe/iHee apu(MeTHuecKkoe U3 OLEHKH 3a TeKYIIUH KOHTPOJIb U
OLICHKH 32 MPOMEKYTOUHYIO aTTECTaLHIO

Oxzamen (Cemecmp No6)
OreHka 3a Kypc BBICTaBJISIETCS KaK CpeHee apu(PMETHUECKOe U3 OICHKH 3a TEKYIIHA KOHTPOJb U
OIICHKH 32 TIPOMEKYTOYHYIO aTTECTAIHIO

B numiom BeICTaBIIA€TCS OIIEHKA 32 6 ceMecTp.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. OCHOBBI TEOPUH IEKTPUUECKUX aMIMapaToB : yUeOHUK I BY30B 10 HAIIPABIICHUIO
"DnekTposHepreTrka u snekrporexauka / pen. I1. A. Kyp6aros . — 5-¢ uzn., mepepad. u gom . —
Cankr-IlerepOypr : Jlans, 2015 . — 592 ¢. — (YueOHuku 115 By30B. CrienuanbHas JuTeparypa) . -
ISBN 978-5-8114-1800-8 .;

2. Kypb6arog, I1. A. Pacuer u mpoeKTUpPOBaHNE MAarHUTHBIX CHCTEM JICKTPHYECKHUX aIIapaToB :
yueOHoe mocodue 1mo Kypcam "PacueT u mpoeKTHPOBAHME MATHUTHBIX CUCTEM JJICKTPOTEXHHUECKUX
yCTpOMCTB", "DIEKTPOMEXaHUYECKUE CUCTEMBI AJIEKTPUUYECKHUX anmnapaToB' Mo HAPaBICHUIO
"DnekTposHepreTrka u snekrporexanka” / I1. A. Kypbaros, Hau. uccnen. ya-t "MBOU" . — M. :
Uzn-Bo MOU, 2016 . — 116 c. - ISBN 978-5-7046-1635-1 .
http://elib.mpei.ru/elib/view.php?id=8109;

3. Hepraues, I1. A. PacyeT 351eKTpOMarHuTHBIX MOJIEH : MPAaKTUKYM 110 Kypcy "Pacuer
AIIEKTPOMArHUTHBIX MOJIEH" 10 HAIIPABICHHIO MOATOTOBKH OakanaBpos 13.03.02
"DNEeKTpOIHEPreTUKA U JIEKTPOTEXHUKA", MOJYJIIO MTOJATOTOBKHU "DIIEKTPUUYECKHUE U JIIEKTPOHHbIC
anmapartet" / I1. A. Jlepraues, E. I1. Kyp6artoa, I1. A. Kyp6artos, Ham. uccrnen. ya-tr "M3HN"
(HUY"MBHU") . — M. : U3a-Bo MBU, 2019 . — 76 c. - ISBN 978-5-7046-2202-04 .
http://elib.mpei.ru/elib/view.php?id=10973;

4. DneKTpudecKue U AIEKTPOHHBIE anmnapaThl | yUeOHHUK U MPAKTUKYM JJISl CTYJCHTOB BY30B,
00yJaroIUXCsl M0 MHKCHEPHO-TEXHUYSCKUM HarpaBIeHHIM | crieruanbHocTsM / [1. A. KypOaToB,
[u ap.] ; pen. I1. A. Kyp6atoB . — Mockga : FOpaiit, 2020 . — 440 c. — (Breiciiee oOpa3oBanue) . - Ha
0071. cepusi: bakanaBp. Akanemuueckuii kypc . - ISBN 978-5-534-00953-8 .;

5. AkumoB E. T'., benkun I'. C., 'omxemno A. I'., lertsips B. I'.- "OcHOBBI TEOpUU 3JIEKTPUUECKUX
anmapatoB", (5-e u3a., nepepad. u pon.), M3natenscto: "Jlans", Cankr-IlerepOypr, 2015 - (592 c.)
http://e.lanbook.com/books/element.php?pll_id=61364.

5.2 JIuueH31M0HHOE U CBOOO/IHO PacpOCTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. OpenModelica;

4. EasyMag.

5.3 UnTepHeT-pecypcsl, BKJIOYas nNpodeccuoHAIbHbIE 0a3bl TaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTponnasi 6udmoreka MIU (3B MIM) - http://elib.mpei.ru/login.php

4. Undopmanmnonno-cnpaBoyHas cucrema «Koaexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeumeHus Homep ayauropun, OcHamenue
HAauMCHOBaHUue
Y4eOHbIe ayUTOPHH IS E-205, pabovee MECTO COTPYTHUKA, CTOJI, CTYII,
MIPOBE/ICHUS JICKIIMOHHBIX KommnbroTepHbIit KOMIIBIOTEP MEePCOHAbHBIN
3aHATUHN U TEKYILETO KJ1acc
KOHTPOJIS
Y4eOHbIe ayUTOPHH IS E-205, pabodee MECTO COTPYIHUKA, CTOJI, CTYII,
MIPOBE/ICHUS MPAKTHUECKUX KommnbroTepHbIit KOMIIBIOTEP MEePCOHATbHBIN
3apsatuit, KP u KII KJIacc
Y4eOHbIC ayTUTOPHH JUIS E-205, pabovee MECTO COTPYTHUKA, CTOJI, CTYII,
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MIPOBEACHUS JTA0OPATOPHBIX KomnberorepHsbrit KOMIBIOTEP NEPCOHATBHBIN
3aHATHI KJ1ace
VYyeOHbIC ayIUTOPUU IJIS E-205, pabouee MeCcTo COTPYIHHKA, CTOJI, CTYI,
[IPOBECHUS KomnbrorepHsii KOMIIBIOTED IEPCOHAIBHBIN
IIPOMEKYTOUHON KJ1ace
aTTeCcTaluu
ITomewmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENILHON paOOThI KomnbrorepHbiit MMACHBMCHHBIMN, BEIIAJIKA JIJIS OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NIEPCOHAIIBHBIN,
IIPUHTEP, KOHIULIMOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

DDA-24, Kabuner
COTPYIHUKOB

CTEJUIaX JJIs XpaHEHUsl UHBEHTaps, CTYl,
CTOJI IUCbMEHHBIN, TOKYMEHTHI, 3allaCHbIE
KOMIUIEKTYIONHE Uit 000pyI0BAHUS

[TomereHus st XpaHEeHUs
000py1I0BaHUS U Y4€OHOTO
WHBEHTApPs

DDA-26, Apxus

CTOJI, CTYJI, HOKYMCHTHI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[LI pPacdCTOB SJICKTPOMAIrHUTHBIX oJIeu AJICKTPOTCXHUICCKUX 00BEKTOB

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

OnekTpoMarHuTHble BennuuHsl (TectupoBanue)

Pacuer cranimonapuoro maruutHoro nosst (KourponbHas padota)

Cunossle B3auMoeiicTBusi B MarHuTHOM mosie (KontponpsHas pabota)

3amuTa naboparoproit padotel Nel "OmnpeneneHrne MarHUTHBIX MOMEHTOB HaMarHUYEHHBIX
JeTanei ¢ moMmonipio karymiek ['ensmronsia” (JlabopaTopras padota)

3ammra taboparopHoii paboTel Ne2 "DnekTpomarautHeii oasec” (JlabopaTopuas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 >
paznena Henens 4 8 12 16 16
KM:
1 Brenenue. DnexkrpomarauTHbie BeTUuuHbl. OCHOBHBIE
3aKOHBI U TTOHATHUS JICKTPOMArHUTHOTO TTOJIS
11 Brenenue. DnexkrpomarauTHbie BeTUYuHbI. OCHOBHBIE +
' 3aKOHBI U TTOHATHUS IJICKTPOMArHUTHOTO TTOJIS
Mertoapl pac4eToB CTAlMOHAPHOTO MAarHUTHOTO TTOJIS
2 HAa OCHOBE MHTETPATbHBIX U TupdepeHIInanTbHbIX
ypaBHEHUH B YACTHBIX MTPOU3BOAHBIX. UNCIICHHBIE
METO/Ibl PEIICHUs] YPaBHEHUM.
Metoapl pacueToB CTAIMOHAPHOTO MAarHUTHOTO TTOJIS
21 HAa OCHOBE MHTETPATbHBIX U TUpdepeHITanTbHbIX +
' ypaBHEHUH B YACTHBIX MTPOU3BOAHBIX. UNCIICHHBIE
METO/Ibl PEIICHUS] YPaBHEHUM.
DJIEKTPUUYECKHE U MATHUTHBIE CBOMICTBA MAaTEPHAIIOB.
3 MogenupoBaHue HETUHEHHBIX U THCTEPE3UCHBIX
CBOMCTB MaTepHUasoB.
DIIeKTPpUYECKHE U MATHUTHBIE CBOMCTBA MAaTEPHAIOB.
3.1 MopenupoBaHu€ HETMHEHHBIX U THCTEPE3UCHBIX + +
CBOICTB MaTepUaJIOB.
4 Pacuer napameTpoB MarHUTHBIX CCTEM Ha OCHOBE
aHaJn3a MarHUTHOTO T10JI.
41 Pacuer napameTpoB MarHUTHBIX CCTEM Ha OCHOBE +

aHaJIn3a MaroHuTHOI'O I1OJIA.

Bec KM, %: | 15 20 | 20 20 | 25

6 cemecTp

l'[epequb KOHTPOJIbHBIX MQpOIIpI/IHTI/Iﬁ TEKYIICTr0o KOHTPOJIA yCI€BAEMOCTH MO AUCHHUIIJIMHE:

KM-6

AHanu3 mpoliecca UMITyJIbCHOTO HAMarHUYMBAHMSI IOCTOSTHHOTO MarHuTa B KaTYyIIKax
I'enemrombia (KoraTponpHas padoTa)
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KM-7  DnexTtpudeckue mapameTpsl JeKTpoMarHuTa nepeMeHHoro Toka (KonrponsHas padora)

KM-8 T'enepatop ¢ moctossHHbIMU MarHutaMu Ha porope (KonrponbHas padota)

KM-9 3ammra naboparopnoit padotsl Ne3 "Omnpenenenre napaMeTpoB MAarHUTHOTO TIOJISL M TATOBBIX
XapaKTEPUCTHK 3JIEKTPOMArHUTa MOCTOSHHOTO Toka OpoHeBoro tumna" (Jlaboparopuas padoTa)

KM-  3ammra maboparopHoii paboTsl Ne4 "MccrnenoBanue 31€KTpOMarHuTa NepeMeHHoro Toka"

10 (JTaboparopnas pabota)

Bua npoMexkyTouyHoil aTTecTanMu — JK3aMEH.

Nnpexc KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimnbl KM: 6 ! 8 9 10
paszaena Henens 4 6 12 14 14
KM:
Wuterpanbubie u auddepeHnnanbable ypaBHEHUS
1 KBa3MCTAL[MIOHAPHOTO JIEKTPOMArHUTHOI'O MOJIS.
JIBI>KeHNe B MAarHUTHOM T10JIe
Wuterpanbhble u auddepeHnnaibHble ypaBHEHUS
11 KBa3MCTALIMOHAPHOTO 3JIEKTPOMAarHUTHOTO MOJIS. +
JIBI>KeHNe B MarHUTHOM I10J1€
5 DJIEeKTPOMAarHUTHBIEC IPOIIECCHI B JIEKTPOMArHUTAaX
IOCTOSIHHOT'O U TIEPEMEHHOr0 TOKa
21 DJIEeKTPOMAarHUTHBIE IPOIIECCHI B JIEKTPOMArHUTAaX + +
IOCTOSIHHOT'O U TIEPEMEHHOr'0 TOKa
3 DJEKTPOMAarHUTHOE TOJI€ B AJIEKTPHUECKUX MaIInHAX
3.1 DEKTPOMarHUTHOE MOJI€ B 3JEKTPUUECKUX MallliHaX. +
4 DJIEeKTPOMarHUTHOE YKPAaHUPOBAHHE.
DJIeKTPOMAarHUTHBIA KOHTPOJIb
41 DJEeKTPOMarHUTHOE YKPAaHUPOBAHHE. +
DJIEeKTPOMAarHUTHBIA KOHTPOJIb
Bec KM, %:| 20 | 20 | 20 | 20 20
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