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

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHoBaHue 00pa3oBaTejbHOI NPOrpaMMbl: DJI1eKTPOMEXaHUKA, JIEKTPHYEeCKHe H 3JeKTPOHHbIE ANNAPATHI
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

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

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil
NMPOrPaMMBblL:

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08.01

5 cemecTp - 4;
6 cemecTp - 5;
Bcero - 9

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
IJIAHY:

324 yaca

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

5 cemecTp - 16 yacos;
IIpakTnyeckue 3aHATHSA 6 cemectp - 28 yaca;
Bcero - 44 yaca

5 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 6 cemecTp - 14 yacos;
Bcero - 30 yacos

Koncynbranumn 6 cemecTp - 2 yaca;

5 cemecTp - 95,7 yaca;
CamocTrosiTesibHasi padoTa 6 cemecTp - 121,5 yaca;
Bcero - 217,2 yacon

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHOo YUeOHbIM IVIAHOM

HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

TecTupoBanue

Konrpoabsnas pabora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

3auer ¢ o1leHKOH 5 cemectp - 0,3 yaca;
JK3amMeH 6 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2025



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. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Leanb ocBoenusi aucumMmauHbl: [lonydeHne 3HaHUI B 001acCTH YMCIEHHBIX METOAOB PACUETOB
AIIEKTPOMArHUTHBIX TMOJEH 3JIEKTPOTEXHUYECKUX OOBEKTOB M MPAKTUYECKUX HABBIKOB IMPHUMEHEHUS
YHUBEPCAJIBbHBIX IMPOTPaMMHBIX CPEJICTB IOJEBOIO aHalW3a Ul IOCIEIYIOLIEro HCIOJIb30BaHUS B
UCCIIEI0BATEIbCKON U IPOEKTHO-KOHCTPYKTOPCKOM J€ATEIbHOCTH. .

3agauu AMCHMIIINHBI

- OCBOUTb METO/BI U IIPOrPAMMHBIE CPEACTBA AJI PACYETOB JIEKTPOMArHUTHBIX ITOJIEH
IEKTPOTEXHUYECKUX OOBEKTOB;

- IpHOOPECTU IPAKTUUECKUE HABBIKYU MPU PELIEHUH KOHKPETHBIX 3a/1a4 [0 OIPEIEIICHUIO
IapaMeTPOB U XapaKTEPUCTUK MAarHUTHBIX CUCTEM JIEKTPOTEXHUUECKUX OOBEKTOB.

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

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-3 Cnocoben
UCTIOJIB30BaTh METOIBI
MaTeMaTHYECKOTr0 aHaIn3a
¥ KOMITBIOTEPHOTO
MOZETHPOBAHUS IS
U3y4EeHHsI IPUHIIATIOB
(GYHKIIMOHUPOBAHHUS U
UCCIICTOBAHMS
XapaKTEePUCTHK U
0COOEHHOCTEHN pabOTHI
IIEKTPUYECKUX MALIHH U
anmapaTroB

W -1nk-3 JemoHcTpupyet
3HAHUE 3aKOHOB
AIIEKTPOMArHUTHOTO TIOJIS,
MIPOBOJIMT MCCIICIOBAHIEC
AIIEKTPOTEXHUYECKUX
00BEKTOB

3HATh:

- IPUHLINI JEUCTBUS U KOHCTPYKLIUH
MAarHUTHBIX CUCTEM MTEPEMEHHOTO TOKA;
- METO/Ibl KOHTPOJISI MarHUTHBIX
MAaTEPHAJIOB U 3JIEMEHTOB MATHUTHBIX
CHCTEM,

- IPUHUMII ICUCTBUSI MArHUTHOM
JIEBUTAIVH;

- IPUHUMII IEUCTBUSI U KOHCTPYKLIMHU
MarHMTHBIX CHUCTEM ITOCTOSIHHOT'O TOKa;
- OCHOBHBIE TIOHSATHUS U TEPMUHBI
AJEKTPOMATHUTHOTO TTOJIS.

I1K-3 Criocoben
UCTIOJTB30BaTh METOIBI
MaTeMaTHYECKOT0 aHaIn3a
Y KOMITBIOTEPHOTO
MOZETHPOBAHHS IS
HN3YUCHUA MTPUHIHIIOB
(YHKIIMOHMPOBAHHS 1
UCCIICTOBAHMSI
XapaKTePUCTHK U
0CcOOEHHOCTEHN paboTHI
JNIEKTPUIECKUX MAIIHH U
anrmaparoB

N-5nk-3 [IpumensieT MeTo bl
aHaJM3a " pacyera
AJIEKTPOMAarHUTHOTO IOJIS VIS
TEOPETHYECKOTO MCCIIEIOBAHNUS
AJIEKTPOMATrHUTHBIX IIPOLIECCOB
B JJIEKTPOTEXHUUYECKHUX
00BeKTax

YMETB:
- pacCYUTBIBATh NIaPAMETPHI MArHUTHBIX

CHCTEM DJICKTPOMAarHUTOB C
HCIOJIb30BAaHUEM YUCIIEHHBIX METO/IOB;
- pacCUMTHIBATh TApaMETPhl MAarHUTHBIX
CHUCTEM DJIEKTPUYECKUX MAILIHH C
WCIIO0JIb30BAHUEM YUCIICHHBIX METO/IOB;
- IPOBOAUTH SKCIIEPUMEHTATbHBIE
MCCJIEIOBAHUS U PACCUNUTHIBATH
napameTpbl AIEKTPOMATHUTOB
MOCTOSTHHOT'O TOKA C MCII0JIb30BaHUEM
YHUCJIEHHBIX METO/IOB;

- MPOBOAUTH DKCIIEPUMEHTATHHBIC
MCCIIEI0BAHUS U PACCUUTHIBATH
nmapameTpbl AIEKTPOMArHUTOB
MEPEMEHHOT0 TOKA C UCIOJIb30BaHUEM
YUCJICHHBIX METO/IOB;

- IPUMEHSTh YUCIIEHHBIE METOJIBI U
MpOrpaMMHBIE CPEJICTBA JIsl paCUETOB
CTallMOHAPHOTO 3JIEKTPOMArHUTHOTO MOJIS;
- MPUMEHSITh YUCIICHHBIE METOJIBI 1
MIPOrpaMMHBIE CPEJCTBA JJIsl PACUETOB
KBa3HCTAIIMOHAPHOTO AJIEKTPOMArHUTHOTO
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpPa JOCTHXKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TTOJIS;

- BBIIIOJIHATH KOHTPOJIb MATHUTHBIX
MaTepHAJIOB C MOMOIIBIO KaTYIIEK
I'emneromueua;

- AaHAJIM3UPOBATh CUJIOBbBIC
B3aMMOJICHCTBHSA B MATHUTHBIX CUCTEMaX.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JluciumimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHANbHOW 00pa3oBaTeNbHOW IMporpaMMe
DJIeKTpOMEXaHuKa, JJEKTPUYECKHE | DJJIeKTpoHHbIe ammapartsl (manee — OIIOIl), HampaBieHus

noarorosku  13.03.02

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

DNEKTpOIHEPreTHKa U DIEKTPOTEXHHUKA, YPOBEHb OOpa30BaHUsS: BHICIIICE
obOpasoBaHue - OakajaBpuar.

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIITYCKHON KBaTH(PUKAIMOHHOM PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0€MKOCTh JUCHIUTUTMHBI COCTaBISIET 9 3a4eTHBIX eauHwII, 324 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 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 Beenenue. 23 5 4 - 4 - - - - - 15 - Ilo020mo6Ka K KOHMPOILHOU padome:
ONeKTpOMarHUTHBIE W3yuenne maTepuaios o paszeny "BeneHue.
Benu4HUHbI. OCHOBHBIC DNeKTpOMarHUTHbIE BeTMYUHBL. OCHOBHBIE
3aKOHBI U TTOHATHS 3aKOHBI U MOHATHS 3JICKTPOMAarHUTHOTo Noyist" 1
3JIEKTPOMAarHUTHOTO MIOJITOTOBKA K TeCTy "DJIeKTpOMarHuTHbIE
10JIsL BEITUYHHBI"
1.1 Bsenenue. 23 4 - 4 - - - - - 15 - 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 28.7 4 - 4 - - - - - 20.7 - Ilo020mo6Ka K KOHMPOILHOU padome:
CTallMOHAPHOT O W3yuenne maTepuaoB Mo paszieny "MeTo bl
MarHMTHOT'O IOJIsl Ha pacyeToB CTAIIMOHAPHOI'O MArHUTHOI'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 28.7 4 - 4 - - - - - 20.7 - 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 DNCKTPUYCCKUE U 46 4 8 4 - 30 Iloozomosxa Kk rabopamopuoi pavome: Jns
MarHMTHbIE CBOHCTBA BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHO padore
MaTepHaoB. HEOOXOANMO TPEIBAPUTEIEHO O3HAKOMHUTHCS C
MonenmupoBanue onmcaHueM J1abopatopHoi paboTsr Nel
HEITMHEHHBIX U "OmnpeneneHne MarHUTHBIX MOMEHTOB
THCTEPE3UCHBIX HaMarHWYEHHBIX JETaleil ¢ IIOMOIIBIO KaTyIIeK
CBOHCTB MaTEpHaJIOB. I'enpmronbia, M3ydnuTh 337291 BBIIOTHEHUS
3.1 DNeKTpUIecKue u 46 4 8 4 - 30 nabopaTopHON paboTeI 1 00PabOTKH
MarHuTHbIE CBOHCTBA MOJYYSHHBIX PE3YJIbTaTOB.
MaTepHalloB. Ilo0z0mo6Ka K KOHMPOILHOU padome:
MopenupoBanue W3y4yeHne marepualioB 1o pasaeiy
HEJINHEMHBIX U "DneKTpuUecKue U MarHUTHBIE CBOMCTBA
TUCTEPE3UCHBIX MarepuanoB. MoJienupoBaHue HENUHENHBIX U
CBOICTB MaTepUaJIoB. THCTEPE3UCHBIX CBOMCTB MaTepHajioB" U
MOJITOTOBKA K KOHTPOJIBbHOI pabdote "CHioBeie
B3aUMOJIEHCTBUS B MAarHUTHOM I110J1€e"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], ctp.51-60
[2], cTp.24-33
[3], ctp.4-19
[5], ctp.51-60
4 Pacuer mapamerpoB 46 4 8 4 - 30 Iloozomoeka Kk rabopamopuoi padome: JIns
MAarHUTHBIX CUCTEM Ha BBIMOJIHEH U 33 JaHUI 110 JTA00paTOpHO padboTe
OCHOBE aHaIN3a HEOOXO0AMMO TIPEIBAPUTEIIEHO 03HAKOMUTHCS C
MarHUTHOTO TOJIS. onHcaHueM JIabopaTopHOi paboTer Ne2
4.1 Pacuer napameTpos 46 4 8 4 - 30 "DNEeKTPOMarHUTHBIN MoABEC", U3YUUTh 3aJauu
MarHUTHBIX CHCTEM Ha BBITIOJTHEHHS J1TA00paTOPHOI paboTHI 1
OCHOBE aHaJN3a 00paboTKH TOJTyYEHHBIX PE3yIbTATOB.
MarHUTHOTO TOJIS. H3yuenue mamepuanog 1umepamypHoix
UCHIOUHUKOB:
[1], cTp.61-71
[3], ctp.20-38
[5], cTp.61-71
3a4er ¢ OLEHKOi 0.3 - - - 0.3 -
Bcero 3a cemectp 144.0 16 16 16 0.3 95.7
Hroro 3a cemectp 144.0 16 16 16 0.3 95.7




5 WnrerpanbHbie 1 29 17 Ilodz0moska K KOHmMpPONbHOU padome:
i depeHnnanbHbIe W3y4yeHnue marepuaiioB 10 paszierny
ypaBHEHHUS "HurerpanbHble U udepeHraIbHbe
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 29 17 HMIIYJIbCHOTO HAMATHUYUBAHHA MOCTOSHHOTO
muddepeHnransHbIe MarHura B KaTymkax I expmrompua
YpaBHEHHUS H3zyuenue mamepuanog iumepamypHsix
KBa3UCTAI[HIOHAPHOTO UCHOYHUKOG:
3JIEKTPOMArHUTHOTO [1], ctp.30-50
noJs. JIpmwkeHue B [2], cTp.4-23
MAarHUTHOM T10JI¢ [5], ctp.30-50
6 DNeKTPOMAarHUTHBIC 41 22 Iloozomosxa Kk radopamopuoi pavome: JIns
MPOIIECCHI B BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
QJICKTpOMAarHurax HeO6XOILI/IMO npeaABapUTCIbHO O3HAKOMUTLCA C
MOCTOSIHHOTO | oTMcaHueM JlabopaTopHOil paboTsr Ne3
MIEPEeMEHHOT'0 TOKa "OnpeneneHne napaMeTpoB MarHUTHOTO TTOJIS 1
6.1 DNeKTpOMAarHUTHBIE 41 22 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
QJICKTPOMArHuTax rnmoCTOAHHOI0 U NEPEMEHHOT'O
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 DNeKTpOMarHuTHOE 36 27 ITodzomoexa K KOHmMPOALHOU padome:

T10JIC B DJICKTPUYCCKUX

W3ydenne MmaTtepuanoB mo pazaeny"




SHGKTpOMaFHI/ITHOG TIOJIC B DJICKTPHUUICCKUX

MalgHax
7.1 DJIEeKTpOMarHuTHOE 36 3 - 6 - 27 - MamrHax" U MoJIroToBKa K KOHTPOJIbHOM
T10JI€ B AJIEKTPUIECKUX pabore "I'eHepaTop ¢ MOCTOSTHHBIMU MarHUTaMH
MallHax. Ha portope"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[2], cTp.40-87
8 DJIeKTpOMarHuTHOE 38 3 7 6 - 22 - Iloozomoeka K KonmpoibHou pabome: JIns
SKpaHHUPOBAHHE. BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
OJeKTPOMAarHUTHBIH HEo0XOIMMO MPeABapUTEIILHO O3HAKOMHUTECS C
KOHTPOIIb oInucaHueM JlabopatopHoii paboTel Ned
8.1 DJIeKTPOMAarHUTHOE 38 3 7 6 - 22 - "HccrnenoBaHue 3JIeKTPOMAarHUTa IIEPEMEHHOTO
SKpaHUPOBAHUE. ToKa", U3YYUTh 3a/1a4 BBHITIOJIHEHUS
DJIeKTpOMAarHUTHBIN 71ab0paTopHOM paboThl U 0OPAOOTKH
KOHTPOIIb MOJYYSHHBIX PE3YJIbTAaTOB.
H3yuenue mamepuanog iumepamypnoix
UCHOYHUKOG:
[2], cTp.40-87
[3], ctp.54-70
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 14 14 28 0.5 88 335
Hroro 3a cemecTp 180.0 14 14 28 2 - 0.5 121.5
HUTOIro 324.0 - 30 30 44 2 - 0.8 217.2

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

3JI€KTpOMaI‘ HUTHBIC BCJIMYUHBI! BHGKTpH‘IGCKI/Iﬁ 3apsn, SJICKTPUICCKaA IIOCTOSIHHAA, MAarHUTHAaA
MOCTOSIHHAS, IIJIOTHOCTh JJIGKTPUYECKOTO 3apsia, HANmpsDKEHHOCTh AJIEKTPUYECKOro MO,
IJIOTHOCTBIO TOKa MPOBOJUMOCTH, BJIeKTpI/I‘IeCKI/Iﬁ JUIIOJIb, OJJICKTPUYCCKAsA IMOJIidpu3anusd,
JIeKTpUYECKass MHAYKLHUA, TUIOTHOCTh DJIEKTPHUUECKOr0 TOKA CMEIICHMs, MarHUTHas WHAYKILIHA,
cuna Kynona, cuna JlopeHiia, HaMarHU4EHHOCTb, HANPSDKEHHOCTb MArHUTHOTO IMOJS. 3aKOHBI
AJIEKTPOMArHUTHOTO MoJid. VICTOYHHMKY MOJsl BEKTOPOB MAarHUTHOW MHIYKIUH U HANPSXKEHHOCTU
MarHMTHOTO IIOJIsI. 3aKOH SHCKTpOMaFHHTHOfI WHAYKIWH. CraTtuueckue CTallUOHApPHBIC U
KBa3UCTAIlMOHAPHBIE TOJsA. YpaBHeHUss MakcBeiuia JUisi YacTHBIX CIIy4aeB 3JEKTPOMAarHUTHOTO
HOJIS..

2. Memoovul pacuemog cmauuoHapHo20 MAZHUMHO20 NOJI HA OCHO8E UHME2DAIbHbIX U
oudepenyuanrbHbix ypasHeHull 8 4acmuvlx npou3eoonsblx. Quciennvie memoobl peuetus

VDABHEHUII.

2.1. Meroipl pac4eToB CTallMOHAPHOI'O MarHUTHOTO MOJIs1 HA OCHOBE MHTETPAJIbHBIX U
T depeHaIbHbIX YPaBHEHUH B YACTHBIX POU3BOJHBIX. YUCIIEHHBIE METO/IbI PELICHHUS
YpaBHEHUM.

CucremMa NpPOCTPAHCTBEHHBIX HMHTETPAJIBHBIX YPAaBHEHHMH IJIsi BEKTOPOB HAMArHUYEHHOCTH
(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 ypaBHEHU. PacueT MarHuTHOM MpoBOIMMOCTH
TpyOKM MarHMTHOTO IOTOKAa Ha OCHOBE CHUCTEMbl TI'DAaHMYHBIX WHTETPAJbHBIX YPAaBHEHUH IUis
(GUKTUBHBIX 3apsa]0B. PacueT cTalMOHApHOIO MAarHUTHOIO IOJIA MPH TOCTOSIHHBIX MarHUTHBIX
IIPOHULIAEMOCTAX AeTalied. MeTo KOHEUHBIX 3JIEMEHTOB I PELICHUs 331a4 C PACIPEAEICHHBIMU
B IIPOCTPAHCTBE IapaMerpamu. lIporpamMmHble KOMIUIEKCHI, HCIIOIB3YIOIIME METOJ KOHEUYHBIX
DJIEMEHTOB..

3. Inexmpuyeckue u MasHummble ceolicmea mamepuanos. Mooenuposanue HeauHeunblx u
2UCMEPE3UCHBIX CBOUCTE MAMEPUATIO8.

3.1. DnekTpuuecKkre 1 MarHUTHbBIE CBOKCTBA MaTepraioB. MoienrpoBaHie HETUHENHBIX 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
MakcBeia 1uisi IOHAEPOMOTOPHON CHJIbI, SHEPTETUYECKUI METO/. .

S, HHmeepaﬂbele u Oud)d)epeﬁuuaﬂbeze VPABHEHUA K6A3UCmMayuorRaprozo
INNIEKMPOMASHUMHO20 NoJA. Jeudicernue 8 MazHumHuoM nojie

5.1. UnTterpanbubie u auddepeHnnanbHbie ypaBHEHNsT KBa3UCTAIIHOHAPHOTO
3JIEKTPOMAarHUTHOTO 1oJIsl. [IBuKeHNe B MArHUTHOM I10J1€

VpaBHeHnss MakcBemia  KBa3UCTAlMOHAPHOIO  JJIEKTPOMArHUTHOrO moisA.  McTouyHuku
KBa3UCTALlMOHAPHOIO JJIEKTPOMAarHUTHOIO IIOJA. 3aKOH D3JEKTPOMAarHUTHOM WHAYKLIHMH IIpU
Hanuuuu ABvokeHus. [lonHas cucreMa NPOCTPAaHCTBEHHBIX WHTEIPAIbHBIX YPaBHEHHU I
UCTOYHUKOB KBa3HCTAL[MIOHAPHOTO 3JEKTPOMAarHUTHOro noiisi. OOuee pemieHue Juisi BEKTOPHOIO
MarHUTHOTO MIOTEHIUAJIA. Juddepennmansueie yYpaBHEHUS KBa3UCTALMOHAPHOT O
3JIEKTPOMAarHUTHOTO MOJISL..

6. 3Jl€KmDOMCZZHumel€ NnpoYeECCysl 6 dJleKmpomazHumax nOCMoOARHO20 U NEPEMEHHO20 moKa

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

3J'I€KTpOMaFHI/ITHBI€ MpoHecChl B JJICKTPOMArHuTax. SJICKTPOMaFHI/ITI)I IIOCTOSAHHOI'O TOKa.
SJICKTpOMaFHI/ITBI NEpEMCHHOTO TOKa C KOPOTKO3daMKHYTBIMU BUTKAMHU. MaKpOCKOHI/I‘IeCKaﬂ
MOZACIIb JJICKTpOMAarHuTa IMNEPEMCHHOI'O TOKa. Pacuer rnapamMeTpoB MaKPOCKOHI/IIIeCKOI\/JI MOICIH
QJICKTpOMArouTa ¢ IOMOUIBIO dHAJIM3a J3JICKTPOMArHUTHOI'O IIOJIA. HpI/IMepH MMPUMCHCHUA
SJICKTPOMArHUTOB B JJICKTPUYCCKHUX alIaparax: HOpHUBOAbI KOHTAKTOPOB, aABTOMATHUYCCKHUX
BBIKJIIOYATENIEH U ap. BJICKTpOMaFHI/ITH MMPpONOPIUOHAIIBHOT'O JEUCTBUSA U MOJITPU30BAHHBIC
SJICKTPOMArHuTEI..

7. 9JZ€KWZDOM612HMI’I’ZHO€ nojie 6 3J1IeEKmpu4eCKux Mauturax

7.1. DNEKTpOMarHuTHOE IOJIE B SJIEKTPUYECKUX MAlINHAX.

ONEKTPOMAarHUTHBIE TPOLIECCH] B NEKTPUUECKUX MalllMHAX. PacueTr 31eKTpoMarHUTHOrO OIS
U TIapaMETpOB OKBHUBAJICHTHBIX CXEM MAIIWH IIOCTOAHHOI'O TOKAd, ACHMHXPOHHBIX MAIlHWH C
KOPOTKO3aMKHYTBIM POTOPOM, CHHXPOHHBIX MAIIMH C OOMOTKOW BO30YXIEHHMS M CHHXPOHHBIX
MalIuH C IIOCTOIHHBIMU MarHuTaMHM..

8. InekmpomacHumnoe IKPAHUposanue. INeKmpomMacHUmMHbLU KOHMPOJib

8.1. DneKTpoMarHUTHOE 3KpaHUPOBAHHUE. DJIEKTPOMArHUTHBII KOHTPOJIb
Pacuer 35eKkTpoOMarHuTHOTO MOJIS B IPUCYTCTBUU MAarHUTHBIX M AJIEKTPONPOBOIAIINX SKPAHOB.
[TpakTHueckue 3a7auyu SKPAaHUPOBAHUS MOCTOSHHBIX M MEPEMEHHBIX AJIEKTPOMArHUTHBIX MOJEH.
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Amnanus QJICKTPOMArouTHOr0 1mOJII B 3adadax OSJCKTPOMAIrHUTHOI'O KOHTPOJIA I/I3I[6JII/II71 nus3
MAariuTHBIX U 3JICKTPOIIPOBOAANIUX MAaTCPHAIOB.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. OcBocHME MPOrPaMMHBIX CPEACTB I PACUETOB JIEKTPOMArHUTHOIO I0JIS HAa IPUMEPAx
pelIeHus: IPOCTHIX 3a7au CTAllMOHAPHOI'O MAarHUTHOTO 1oJIsl. ['paHu4HbIE YCIOBHUS.
[TnockonapasuienpHble 3a1a4l. 3epKaIbHAas, 0CEBas U EPUOJANYECKUE CUMMETPHUU.
CuMMeTpHH B JIOKAJIbHBIX CUCTEMAaX KOOpP/JMHAT.;
2. OcBoEHME IPOTPAMMHBIX CPEACTB Ul PACUETOB JIEKTPOMAarHUTHOIO IOJIS HA IPUMeEpax
pelIeHus IPOCTHIX 337a4 CTAllMOHAPHOIO MarHUTHOrO nosist. Pacuer pacnpenenenus
BEKTOPOB HAIIPSDKEHHOCTH MarHUTHOT'O TI0JIS1 OTHOPOTHO HAMAarHUYEHHBIX TOCTOSTHHBIX
MarHuTOB U KaTYyUIEK C IOCTOSIHHBIM TOKOM.;
3. Pacuer pacnpeneneHuss HAMArHUYEHHOCTH B MATHUTHBIX CUCTEMaX C JETAJIIMU U3
MarHUTOTBEPbIX MaTepuanos. [Ipumepsl pemenus 3agad. Cucrema ¢ NOCTOSHHBIMU
MarHuTaMmu.;
4. PacyeT cUJIOBBIX B3aUMOJICHCTBUI B MATHUTHOM T10JIe. DHEPTEeTHYECKUNA METO/I.;
5. Iloctpoenue ronorpados BHOCUMBbIX D/1C npu 37€KTPOMarHUTHOM KOHTPOJIE.;
6. OcBOE€HME TPOrPAMMHBIX CPEJICTB I PacCUeTOB 3JIEKTPOMArHUTHOIO OJIS Ha IPUMEpPax
pELIEeHUs IPOCTHIX 3a7a4 CTALIMOHAPHOIO0 MarHUTHOTO MOJIsl. TpaeKTOpUH NepeMEILeHUs
netaned. CpelcTBa BU3yalu3aliu pe3ysibTaTOB pacyeToB.;
7. Pacuer napaMeTpoB CHHXPOHHOI'O F€HEPATOpa C OCTOSHHBIMU MarHUTaMu.;
8. PacueT criIOBBIX B3aUMOJICHCTBUIM B MAarHUTHOM T10JIe. MeTo/1 OrpaHHYUBArOIICH
IIOBEPXHOCTH. ;
9. Pacuer unaynuposanHoil 9/[C B KaTylIKe 3JIEKTPOMarHuTa MOCTOSIHHOTO TOKa IPU
JBUKEHUH ITIOCTOSSHHOT'O MAarHuTa.;
10. Pacuetr unnyuupoBanHoit DJ]C B KaTylIKe 3J€KTPOMarHUTa MOCTOSIHHOTO TOKA MPU
JBUKCHUU SAKOPSL.;
11. Pacuet snexrpoMarauTHOro MomeHTa u 3/1C MalyHbI MOCTOSIHHOTO TOKA.;
12. PacyeT mOTOKOCHEMICHHUS KaTylIKH 3eKTpoMarHuTa. COOCTBEHHbIE U B3aUMHBbIE
MHAYKTUBHOCTH.;
13. PacueT BTSKHOTO 2JIEKTPOMAarHuTa MOCTOSIHHOTO TOKA. TSAroBasi XapakTEpUCTHKA,
unayuupyemas S/1C.;
14. Pacuer mapaMeTpOB aCHHXPOHHOT'O ABUTaTENsl ¢ KOPOTKO3AMKHYTBIM POTOPOM.;
15. Pacuer TAroBOi XapakTEPUCTUKHU FIEKTPOMATHUATA. ;
16. OcBoeHne NpOrpaMMHBIX CPEICTB JJIsl pAaCYETOB AIEKTPOMArHUTHOTO 10JIs HAa ITpUMepax
pelIeHHs IPOCTHIX 3a]]a4 CTAI[MIOHAPHOTO0 MarHUTHOTO MOJIs. 3aJaHNe UCXOAHBIX TAHHBIX O
KOHCTPYKLIMM MarHUTHOW CHUCTEMBL.;
17. Pacuer 3:ekTpoMarauTa NeEPEMEHHOr0 TOKa C AKPAHUPYIOLIUM IEKTPOIPOBOASAIINM
JIICKOM.;
18. Pacuer pacnpeneneHys HAMarHU4EHHOCTH B MAarHUTHBIX CUCTEMAX C JIETaISIMH U3
MarHUTOMSATKUX MaTe€pUaJIOB. DJIEKTPOMArHUT.;
19. Pacuet snmekTpoMarHuTHOr0o MomeHTa U 3/1C CHHXPOHHOIO reHepaTopa ¢ MOCTOSSHHBIMU
MarHuTaMu..

3.4. TeMbl 1a00paTOPHBIX padoT
1. MccnenoBaHue 3JeKTpOMarouTa epeMeHHOTo TOKa;
2. OnpeneneHue MarHUTHBIX MOMEHTOB HAMAarHMUEHHBIX JIETANIEH ¢ TOMOIIBIO KaTYyIIEK
I'enmpMrommIa;
3. DIIeKTpOMarHuTHBIN MOJBEC;
4. OnpeneneHue nmapameTpOB MarHUTHOTO TIOJIS M TATOBBIX XapaKTEPUCTHK IEKTPOMArHUTa
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IIOCTOAHHOI'O TOKa 6pOHeBOI‘O THIIA.

3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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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:

OCHOBHBIE MTOHSTHS U TEPMUHBI V/-1iics + TectupoBanue/INeKTPOMArHUTHbIE BETUYUHbI

AJIEKTPOMArHUTHOTO TOJISI

MIPUHITUTT JCHCTBUS U KOHCTPYKITUN JlaGopaTopHas pabota/3amnuTa 1a00paTopHO paboThI

MAarHUTHBIX CUCTEM ITOCTOSIHHOTO TOKa VT-Lics + Ne3 "Omnpenenenne mapamMeTpoB MarHUTHOTO TIOJISL U
TSATOBBIX XapaKTEPUCTHUK DJIEKTPOMArHUTa MOCTOSHHOTO
TOKa OpoHEBOro Tuna"

MIPUHLUIT JEHCTBUS MATHUTHON VT-Lics + JlaboparopHas pa60Ta/3ziIuHTa nabopaTopHOil paboOThI

JIEBUTALIUU No2 "DnexkTpoMarHuTHBIN nmoasec”

METO/]Ibl KOHTPOJISI MAarHUTHBIX JlaGoparopHas paboTa/3ammura 1a60paToOpHON pabOTHI

MAaTEepUAJIOB U 3JIEMEHTOB MArHUTHBIX VJT-1rkcs + Nel "Onpenenenune MarHHTHBIX MOMEHTOB

CUCTEM HaMarHU4YeHHBIX JCTaJIeH C TOMOIIBIO KaTYIIEK
T'eaxpmronsna"

MIPUHIIUTT JEHCTBUS U KOHCTPYKITUU JlabopaTtopHas pabota/3amuTa J1a00paTopHOl paboThI

MarHUTHBIX CUCTeM nepeMeHHoro Toka | MJI-1nk-3 + | Ned4 "MccnenoBanue 31€KTpOMarHuTa NepeMeHHOro
ToKa"

YMersb:

AQHAJIM3UPOBATh CUIIOBBIE KonTpomnbHas padora/CunoBble B3aUMOAECHCTBYS B

B3aHMMOJEUCTBUSA B MAarHUTHBIX NJ1-5nk-3 + MAarHUTHOM II0JI€

CUCTEMAX

BBITIOJTHATH KOHTPOJIb MAarHUTHBIX JlaboparopHas pabota/3amura 1a00paToOpHOIl pabOTHI

MaTepHualoB C MOMOIIbIO KaTyIIEK V-1 + Nel "Onpenenenue MArHHTHEIX MOMEHTOB

I'emnbsromnsia HaMarHWYEHHBIX JETaJleH C MOMOIIbIO KaTyIIEK
T'expmronsna"

MIPUMEHSITh YUCIIEHHBIE METOIbI U KonTponpHas pabota/AHanu3 mporecca UMIyIb5CHOTO

MIpOrpaMMHBIE CPEICTBA JIsl paCUETOB V-5 + HaMarHWYMBaHMS TIOCTOSIHHOTO MarHUTa B KaTYIITKax

KBa3UCTAallUOHAPHOT'O
QJICKTPOMArdHMTHOI'O I10JIA

I'eaxpMmronrna

13




IIPUMEHSATh YUCICHHbIE METObI U
IIPOrpaMMHBIE CPEICTBA ISl pACUETOB

KonTponbnas pabora/Pacyer craiionapHOro
MarHUTHOTO TOJIS

CTAllMOHAPHOTO AJIEKTPOMArHUTHOTO M-S

TIOJIst

MIPOBOJIUTH SKCIIEPUMECHTAIbHBIC JlaGopaTopHas pabota/3amnuTa J1a00paTopHO paboThI

HCCIIEA0BAHUSA U PACCUUTHIBATD Ned4 "HccnenoBanue 351eKTpOMarHuTa epeMeHHOro

MapaMeTpbl FJIEKTPOMATHUTOB N 1-5nk-3 ToKa"

MEPEMEHHOT0 TOKa C UCIOJIb30BAaHUEM

YHCICHHBIX METOJIOB

IIPOBOJUTH SKCIIEPUMEHTAIILHBIE JlaGoparopHas paboTa/3ammura 1a60paToOpHON pabOTHI

HCCJIEIOBAHUS U PACCUUTHIBATH No2 "OnexkTpoMarHuTHBIN oaBec"

IapameTpsl AEKTPOMATHUTOB N J1-5mk-3

MOCTOSIHHOTO TOKA C MCIOJIb30BAaHHEM

YUCJICHHBIX METOJIOB

paccUuTHIBATh MapaMeTPbl MArHUTHBIX KonTponbnas paborta/I'eHepaTop ¢ MOCTOSHHBIMH

CUCTEM DJICKTPUYECKUX MAIIIUH C NJI-5nk-3 MarHuTaMu Ha POTOpe

MCIOJIb30BaHNEM YHCIICHHBIX METO/IOB

paccuuThIBaTh apamMeTpbl MArHUTHBIX JlaboparopHas padota/3amura 1a00paTopHOIl pabOTHI

CUCTEM DJIEKTPOMArHuTOB C Ne3 "Onpenenennie mapaMeTpoB MarHUTHOTO MOJISL U

WCIIOJIb30BaHUEM YHCICHHBIX METO/IOB TATOBBIX XapaKTEPUCTHK HIEKTPOMATHUTA TTOCTOSTHHOTO
W/1-5nkc-3 TOKa OpoHeBOro Tuma'

KonTponbHas pabota/OnekTpuueckrue napaMmeTpbl
JIEKTPOMArHuTa NepeMeHHOro ToKa
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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 "OmnpenencHrne MarHUTHBIX MOMEHTOB HaMarHUYEHHBIX
neTanei ¢ momoiikko karymek ['ensmronsua” (Jlaboparopuas padoTta)
2. 3amuTa J1abopaTopHoii padboTsl Ne2 "DnekrpomaruuTHeiid oasec” (Jlaboparopras padoTa)

6 cemecTp

Popma peanmzanuu: [TucemenHas pabora
1. AHanu3 mporecca UMITYJIbCHOIO HAMarHMYMBAHUS TIOCTOSTHHOT'O MarHUTA B KaTYIIKaX
I'enbmromnbia (KortponbHas padoTa)
2. 'eHeparop ¢ MOCTOSIHHBIMU MarHuTaMu Ha porope (KonTposnbHas padoTa)
3. DnexTpuuecKrue napaMeTpsl JIeKTpoMarauTa nepemeHHoro Toka (KonrposiabsHas pabora)

®dopma peanmsanuu: Y cTHas popma
1. 3ammTa naboparopuoii padotsl Ne3 "OmnpeneneHue napaMmeTpoB MarHUTHOTO TIOJISI U
TATOBBIX XapaKTEPUCTHUK AJIEKTPOMArHUTA MMOCTOSHHOTO ToKa OpoHeBoro tuma" (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
3auem c oyenxoti (Cemecmp Ne5)

Ixzamen (Cemecmp Nob)
OreHka 3a Kypc BBICTaBISETCS KaK cpefHee apuMeTHuecKoe U3 OICHKH 3a TEeKYIIHA KOHTPOJIb U
OIICHKH 32 TIPOMEKYTOUHYIO aTTECTAIIHIO

B numiom BeICTaBISETCS OLIEHKA 3a 6 CCMECTD.

IMpumeuyanue: OeHOYHBIE MAaTEPUAITBI 11O TUCIMIIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS
1. OCHOBBI TEOPUH PIEKTPHUUSCKUX AMIMAPATOB : YIEOHUK I BY30B IO HAIIPABICHUIO
"OnekTposHepreTrka u snekrporexauka” / pexa. I1. A. Kypb6atos. — 5-e u3z., nepepad. u gor. —
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Canxkr-IlerepOypr : Jlanb, 2015. — 592 c. — (Yuebuuku 11 By30B. CrieruanbHast JUTeparypa). —
ISBN 978-5-8114-1800-8.;
2. Kyp0Oaros, II. A. Pacuer 1 npoeKTUpOBaHUE MAarHUTHBIX CUCTEM JIEKTPUUYECKUX AIIapaToB :

yqe6Hoe rmocoodue 1o Kypcam "Pacuer n IMPOCKTUPOBAHNE MAIrHUTHBIX CUCTEM JICKTPOTCXHUYCCKUX

yCcTpoMcTB", "DIEeKTPOMEXaHNUECKHE CUCTEMBI MIEKTPUUYECKUX AIllIapaToB 110 HAIPABICHUIO
"DnekTposHepreruka u sekrporexauka’ / I1. A. Kypb6aros, Ham. uccnen. yu-tr "MBOHU". — M. :
N3n-so MDOU, 2016. — 116 c. — ISBN 978-5-7046-1635-1.
http://elib.mpei.ru/elib/view.php?id=8109;

3. Hepraues, I1. A. Pacuer a/1eKTpOMarHuTHBIX MOJIEH : MPaKTUKYM 110 Kypcy "Pacuer
3JICKTPOMArHUTHBIX MOJIei" 110 HaNpaBJICHUIO MOATOTOBKU OakanaBpoB 13.03.02

"DNeKTpOIHEPreTUKa U 3JIEKTPOTEXHHUKA", MOJYJIIO TOATOTOBKH "DJIEKTPUUECKUE U DJIEKTPOHHBIE

armapatsl”" / I1. A. [lepraues, E. I1. Kyp6aroga, I1. A. Kyp6aros, Har. uccnen. ya-t "MOHN"
(HUY"M3BHN"). — M. : U3a-Bo MOU, 2019. — 76 c. — ISBN 978-5-7046-2202-04.
http://elib.mpei.ru/elib/view.php?id=10973;

4. DIeKTpUYECKHUE U AIEKTPOHHBIE alapaThl : yUEOHUK U PAKTUKYM JIJISl CTYJEHTOB BY30B,

00y4aroIuXxcsi M0 WHKCHEPHO-TEXHUYESCKUM HaTpaBiIeHUsM 1 crerraibHocTsM / [1. A. Kypbatos,
[u np.] ; pen. I1. A. Kyp6artoB. — Mocksa : FOpaiit, 2020. — 440 c. — (Bsiciee oOpa3zoBanue). — Ha

0071. cepusi: bakanaBp. Akanemuueckuii kypc. — ISBN 978-5-534-00953-8.;

5. AxumoB E. I'., benkun I'. C., T'omxenno A. I'., lertsipe B. I'.- "OcHOBBI TEOpUH 3JIEKTPUUECKUX
anmaparoB", (5-e u3z., nepepad. u gomn.), UznatensctBo: "Jlans", Cankr-IletepOypr, 2015 - (592 c.)

http://e.lanbook.com/books/element.php?pll_id=61364.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OnepanrionHas cucrema cemeiicTra Linux;

3. OpenModelica;

4, EasyMag.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTponnasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

4. UadopmanmonHo-cnpaBouHas cucrema «Kongexc/Texakcenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, Ocnamenne
HaAaMMCEHOBaHHeE
VY4ebHble ayTUTOPUH IS E-205, pabouee MeCTO COTPYAHHUKA, CTOJI, CTYI,
[IPOBEICHUSA JIEKIIUOHHBIX KomnbrorepHsiii KOMITBIOTEP MEPCOHATBHBIN
3aHATUH U TEKYIIETo KJiacc
KOHTPOJIS
VY4ebHble ayIUTOPUH IS E-205, pabouee MeCTO COTPYAHHUKA, CTOJI, CTYII,
MIPOBEICHUS ITPAKTUYECKUX KomnberorepHsii KOMITBIOTEP MEPCOHATBHBIN
3ansatuii, KP u KII KJacc
VY4ebHble ayIUTOPUH IS E-205, pabouee MeCTO COTPYAHHUKA, CTOJI, CTYII,
MIPOBEICHUS J1aOOPATOPHBIX KomnbrorepHsiii KOMITBIOTEP MEPCOHATBHBIN
3aHATUN KJIaCcC
YdeOHbIe ayTUTOPHH IS E-205, pabouee MECTO COTPYAHHUKA, CTOJI, CTYII,
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MIPOBEICHUS KomnberorepHsbrit KOMITBIOTEP NEPCOHATBHBIN
MIPOMEKYTOUHOM aTTECTalluu KJj1acc
ITomewmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENILHON paObOThI JlexkmoHHas MMACHMCHHBIHN, BEITAJIKA JJIS OJICKIbI,
ayIuTOpHUsI KOMIIBIOTEPHAs CETh C BBIX0JIOM B MHTEpHET,

KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHIMIIMOHED

Ilomemmenust misa
KOHCYJIbTUPOBAHUS

E-204, LIEHTP «K-
OJIEKTPO»

pabouee MECTO COTPYIHUKA, CTON, CTYII,
mKad, KOMIbIOTEPHAs! CETh C BBIXOJOM B
HHTepHEeT, KOMIIBIOTEDP IEPCOHAIBHBIN

[Tomerenust st XpaHEeHUs
o0opymoBaHus U y4eOHOTO
WHBEHTAPS

DDA-20, ApxuB

CTOJI, CTYJI, HJOKYMCHTBI
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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 aTTecTannu — 3a4€T C OLIEHKOM.

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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