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DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHue 00pa3oBaTe/bHOI NPOrpaMMBbl: DJIeKTPHYECKHEe H JICKTPOHHBIE allNapaThl
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

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 - 5;
6 cemecTp - 4;
Bcero - 9

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
IJIAHY:

324 yaca

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

5 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 6 cemecTp - 14 yacos;
Bcero - 46 yaca

5 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 6 cemecTp - 12 yacos;
Bcero - 28 yaca

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

5 cemectp - 113,5 yacos;
CamocTosiTesibHasi padoTa 6 cemecTp - 85,5 yaca;
Bcero - 199,0 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM

HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YaCOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

TecTupoBanue

Konrpoabsnas pabora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 5 cemectp - 0,5 uaca;
JK3amMeH 6 cemectp - 0,5 yaca;
Bcero - 1,0 yac

Mocksa 2022



NPOI'PAMMY COCTABMUJI:
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Kucenes M.I'.
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(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBoeHusi nucuMnauHbl: [lonyyeHne 3HaHUN B 00JACTH YUCIEHHBIX METO/JOB PacyeToB
DJIGKTPOMATHUTHBIX TIOJIEH 3JEKTPOTEXHUUYECKUX OOBEKTOB WM MPAKTUYCCKUX HABBIKOB MPUMCHCHUS
YHHUBEPCATIbHBIX MPOrPaMMHBIX CPEACTB IOJEBOrO aHalu3a Il MOCIEAYIOUIEr0 HUCIOJIb30BaHUS B
UCCJIEIOBATEIbCKOM U POEKTHO-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
apaMeTPOB U XapaKTEPUCTUK MAarHUTHBIX CUCTEM DJICKTPOTEXHUUECKUX 0O0BEKTOB.

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

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-5 Cnocoben
UCTIOJIB30BaTh METOIBI
MaTeMaTHYeCKOro aHaJIn3a
¥ KOMITBIOTEPHOTO
MOJICIIUPOBAHUS IS
U3y4EeHHsI IPUHIIATIOB
(YHKLMOHUPOBAHUS U
UCCJIEJIOBAHUS
XapaKTepUCTHUK U
0COOEHHOCTEHN pabOTHI
NEKTPUUECKUX U
AJIEKTPOHHBIX allapaToB
pa3INYHOTO
(yHKIIMOHAJIBLHOTO
Ha3HAuYEHUs

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

3HATh:

- OCHOBHbBIE TTOHSATHUS U TEPMUHBI
AJIEKTPOMATHUTHOTO TOJIS;

- IPUHIUIT IEUCTBUSI MAarHUTHOM
JICBUTAIINH;

- METO/Ibl KOHTPOJISI MarHUTHBIX
MAaTEpHAJIOB U 3JIEMEHTOB MATHUTHBIX
CHCTEM,

- IPUHUMII IEUCTBUSI U KOHCTPYKLIMHU
MarHUTHBIX CUCTEM MEPEMEHHOTO TOKa;
- IPUHUMII IEUCTBUSI U KOHCTPYKLIMHU
MarHUTHBIX CUCTEM ITIOCTOSIHHOT'O TOKa.

[IK-5 Cniocoben
UCIIOJIb30BaTh METO/IbI
MaTeMaTHYECKOTO aHAIIN3a
U KOMITBIOTEPHOTO
MOJICITUPOBAHHUS JTIS
U3y4EHUS IPUHIHUIIOB
GYHKIIMOHUPOBAHUSA U
UCCIIEI0BaHMS
XapaKTePUCTHK U
ocoOeHHOCTeH paboThI
ANEKTPUUECKUX U
JIIEKTPOHHBIX alllapaToB
pa3IMIHOTO
(GYHKLIMOHATIBHOTO
Ha3HAYCHUS

N JI-6nk-5 [IprMeHseT MeTO IbI
aHaJM3a U pacyera
SIIEKTPOTEXHUUECKUX
YCTPOMUCTB 151
TEOPETHUECKOTO MCCIIEOBAHMUS
3IICKTPOMArHUTHBIX MTPOIIECCOB
B DJIEKTPHUYECKHUX U CHIIOBBIX
SIIEKTPOHHBIX armapaTax

YMETh:

- PacCUMTHIBATh MAPAMETPHI MArHUTHBIX
CHCTEM JJIEKTPOMAarHuTOB C
HWCIOIb30BAHNEM YHCIIEHHBIX METOJIOB;

- BBIIIOJIHATH KOHTPOJIb MArHUTHBIX
MAaTEepHAJIOB C MOMOIIBIO KaTYIIEK
I'emnpromnena;

- IPUMEHSTh YUCIEHHBIE METObI 1
IIPOTPAMMHBIE CPEACTBA I PACYETOB
CTaIlMOHAPHOTO AJIEKTPOMArHUTHOTO TOJIS;
- IPUMEHATH YUCIEHHBIE METOBI U
MPOTPAMMHBIE CPEACTBA JIJI PACYETOB
KBa3UCTALlMOHAPHOT'O JIEKTPOMAarHUTHOIO
IIOJIS;

- AaHAJIM3UPOBATh CUJIOBBIE
B3aNMOJEHCTBUSA B MATHUTHBIX CHCTEMAaX;
- IPOBOJIUTH IKCIIEPUMEHTAIIbHBIE
WCCIIEIOBAHUS U PACCUUTHIBATH
[apaMeTpbl AIEKTPOMATHUTOB
IIOCTOSIHHOTO TOKA C MCIIOJIb30BaHUEM




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

YHUCJICHHBIX METOI0B,

- IPOBOAUTD OKCIICPUMCHTAJIBHBIC
HCCIICAO0BAaHUA U paCCUYUTHIBATDH
napaMeTphl JICKTPOMArHUTOB
MEPEMEHHOI'O TOKa C UCIIOJIb30BaAHUEM
YHUCJICHHBIX MCTOO0B,

- paCCUUTBIBATD IMApaAMCTPbl MAIrHUTHBIX
CUCTCM JJICKTPUUYCCKUX MAlIWH C
HCIIOJIBb30BaHHUEM YHUCIICHHBIX MCTOAOB.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JMcuuIuiiHa OTHOCHTCS K OCHOBHOM MpOo()eCCHOHAIBLHOW 00pa3oBaTeIbHOM IMpOrpamme
DnexTpudeckue U INeKTpoHHBIe anmapatel (manee — OIIOIT), nampasienus moarotoBkm 13.03.02
DNEKTPOIHEPreTHKA U TEKTPOTEXHHUKA, YPOBEHb 00pa3oBaHUs: BICIee 00Opa3oBaHue - OakanaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:
- 3HaTh Kypc "Bpicimias Mmaremaruka"

- 3HaTh Kypc "®uzuka"
- 3HaTh Kypc "Teopernueckre OCHOBBI 3JIEKTPOTEXHUKU"

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBITOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




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. 30 5 4 - 8 - - - - - 18 - Ilodz0moska K KOHmMPOALHOU 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 BEJTMYUHBI"
1.1 Bsenenue. 30 4 - 8 - - - - - 18 - H3yuenue mamepuanoe 1umepamypHsix
OJeKTpOMarHUTHBIE UCIOYHUKOG:
BeUIHHBI. OCHOBHBIC [1], cTp.144-156
3aKOHBI ¥ TIOHSATHS [2], cTp. 30-37
9EKTPOMArHUTHOTO [3], cTp. 4-23
TI0JIS [5], cp. 30-37
2 MeToms! pacueToB 30 4 - 8 - - - - - 18 - 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 30 4 - 8 - - - - - 18 - UCHOUHUKOG:

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

[2], cTp. 38-50
[3], cTp. 9-23
[5], cp. 38-50




YucreHHbIE METOIbI
peleHNs ypaBHEHHUH.

3 DNeKTpuuecKue u 42 4 8 8 - 22 - Ilodzomoeka K nadopamopnoit padome: Jlns
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 42 4 8 8 - 22 - 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:
[2], cTp. 51-60
[3], cTp. 24-33
[4], cTp. 4-19
[5], ctp. 51-60
4 Pacuer napameTpos 42 4 8 8 - 22 - Ilodzomogka K nabopamopnoii pabome: J1is
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 42 4 8 8 - 22 - "DeKTPOMarHUTHBIN 1oJ(Bec", N3yUHTh 3aJauu
MarHUTHBIX CHCTEM Ha BBITIOJTHEHHS J1TA00paTOPHOI paboTHI 1
OCHOBE aHaJN3a 00paboTKH TOJTyYEHHBIX PE3yIbTATOB.
MarHUTHOTO TOJIS. H3yuenue mamepuanog 1umepamypHoix
UCHIOUHUKOB:
[2], cTp.61-71
[4], ctp. 20-38
[5], cTp.61-71
DKk3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 180.0 16 16 32 0.5 80 335
Hroro 3a cemectp 180.0 16 16 32 0.5 1135




5 WnrerpanbHbie 1 18 10 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 18 10 HMIIYJIbCHOTO HAMATHUYUBAHHA MOCTOSHHOTO
muddepeHnransHbIe MarHura B KaTymkax I expmrompua
YpaBHEHHUS H3yuenue mamepuanoe 1umepamypHbix
KBa3UCTAI[HIOHAPHOTO UCIMOYHUKOG:
3JIEKTPOMArHUTHOTO [2], cTp. 30-50
moJisi. JIBrokeHue B [3], cTp. 4-23
MAarHUTHOM T10JI¢ [5], crp. 30-50
6 DNeKTpOMarHUTHBIE 30 14 Ilodzomoeka K nabopamopnoit padome: Jns
MPOIIECCHI B BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
QJICKTpOMAarHurax HeO6XOI{I/IMO npeaABapUTCIbHO O3HAKOMUTLCA C
MOCTOSIHHOTO | oTMcaHueM JlabopaTopHOil paboTsr Ne3
MIEPEeMEHHOT'0 TOKa "OnpeneneHne napaMeTpoB MarHUTHOTO TTOJIS 1
6.1 DNeKTpOMAarHUTHBIE 30 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
QJICKTPOMArHuTax rnmoCTOAHHOI0 U NEPEMEHHOT'O
TOKa" ¥ MOATOTOBKA K KOHTPOJBHOU paboTe
"DeKTpUUecKHe apaMeTphl dJIEKTPOMarHura
[IEPEMEHHOT0 TOKa"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], cTp. 144-197
[2], cTp. 150-214
[3], ctp. 40-87
[4], cp. 39-53
[5], cp. 150-214
7 OIEeKTpOMarHuTHOE 26 14 Iloozomoexa Kk KOHmMpoNbLHOU padome:

T10JIC B DJICKTPUYCCKUX

W3ydenne MmaTtepuanoB mo pazaeny"




SHGKTpOMaFHI/ITHOG TIOJIC B DJICKTPHUUICCKUX

MallHaX
7.1 DNeKTpOMarHUTHOE 26 8 - 4 - 14 - MamuHax" U IOATOTOBKA K KOHTPOJILHOM
T10JI€ B AJIEKTPUIECKUX pabore "I'eHepaTop ¢ MOCTOSTHHBIMU MarHUTaMH
MallHax. Ha portope"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[3], cTp. 40-87
8 DJIeKTpOMarHuTHOE 32 6 8 4 - 14 - Iloozomoeka k nabopamopmnoit pabome: Jns
SKpaHHUPOBAHHE. BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
OJeKTPOMAarHUTHBIH HEo0XOIMMO MPeABapUTEIILHO O3HAKOMHUTECS C
KOHTPOIIb oInucaHueM JlabopatopHoii paboTel Ned
8.1 DNeKTpOMarHuTHOE 32 6 8 4 - 14 - "UccnenoBanue dIeKTPOMarHuTa NepeMeHHOTO
SKpaHUPOBAHUE. ToKa", U3YYUTh 3a/1a4 BBHITIOJIHEHUS
DJIeKTpOMAarHUTHBIN 71ab0paTopHOM paboThl U 0OPAOOTKH
KOHTPOIIb MOJYYSHHBIX PE3YJIbTAaTOB.
H3zyuenue mamepuanog 1umepamypHyix
UCHOYHUKOG:
[3], cp. 40-87
[4], cTp. 54-70
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 142.0 28 12 14 0.5 52 335
Hroro 3a cemecTp 142.0 28 12 14 2 - 0.5 85.5
HUTOIro 322.0 - 44 28 46 4 - 1.0 199.0

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. Brenenue. DneKTpoMarHuTHbIC BeIMYMHbI. OCHOBHBIEC 3aKOHBI U MOHSATHUS
3JICKTPOMArHUTHOTO TTOJIS

DJIEKTPOMArHUTHBIE BEJIMUMHBL: JIEKTPUUECKUH 3apsif], JIEKTPUUYECKas MOCTOSIHHASL, MATHUTHAs
MOCTOSIHHAS, TUIOTHOCTh OJEKTPUYECKOTO 3apssa, HAmpsHKEHHOCTh AJICKTPUUYECKOTO  TOJIA,
IJIOTHOCTBIO TOKAa TMPOBOAUMOCTH, JJICKTPUUYECKUN JIUIONb, JJIEKTPUYECKas MOJSpU3alIMs,
AJICKTPUYECKAss WHIYKIIMS, TJIOTHOCTh AJIEKTPUYECKOTO TOKA CMEIICHHS, MarHUTHAs WHIYKIIHS,
cuna Kynona, cuna JlopeHiia, HaMarHW4eHHOCTb, HAIPSHKEHHOCTh MArHUTHOTO MOJISl. 3aKOHBI
3JIEKTPOMArHUTHOTO TOJIsl. ICTOYHMKH TIOJISI BEKTOPOB MarHUTHOM MHIYKIIMH W HAMPSKEHHOCTH
MarHUTHOTO TOJIsl. 3aKOH JJICKTPOMArHUTHOM WHAYKIUU. CTaTUYEeCKUuEe CTalMOHApHBIE W
KBa3HMCTAIIMOHAPHBIC TOJIsA. YpaBHEeHHMs MakcBelsia JUisl 4acTHBIX CIIy4aeB AJIEKTPOMArHUTHOTO
IOJIS..

2. Memoovul pacuemog cmauuoHapH020 MAZHUMHO20 NOJI HA OCHO8E UHIME2DAIbHbIX U
oudepenyuanrbrbix ypasHeHull 8 4acmuvlix npouzeoonslx. Qucnrennvie memoovl peuetusl

VDABHEHUII.

2.1. Meroipl pac4eToB CTallMOHAPHOI'O MarHUTHOTO MOJIs1 HA OCHOBE MHTETPAJIbHBIX U
T depeHIMaIbHbIX YPaBHEHUH B YaCTHBIX IPOU3BOIHBIX. YHCIEHHBIE METO bl PELLICHHS
YpaBHEHUM.

CucremMa IpPOCTPAHCTBEHHBIX MHTEIPAJIBHBIX YPAaBHEHUN [UIsl BEKTOPOB HaMarHMYEHHOCTU
(eppOMarHuUTHBIX JA€Tajael MarHUTHOW CHCTEMBI CO CTallMOHAPHBIM noJjieM. MTepanmonnslii pacuet
HaMarHWYEHHOCTU B JETANAX U3 MarHUT MATKMX U MarHUTOTBEPABIX MarepuanoB. IIporpammubIi
komiuiekc Easymag 3D. I'panruHble MHTErpajgbHble ypaBHEHU. PacueT MarHuTHON MPOBOAUMOCTH
TpyOKM MarHMTHOTO IOTOKAa Ha OCHOBE CHUCTEMbl TI'DAaHMYHBIX WHTETPAJbHBIX YPAaBHEHUH IUis
(GUKTUBHBIX 3apAa0B. PacueT cTalMOHApHOrO MAarHUTHOIO MOJI MPU HOCTOSHHBIX MarHUTHBIX
IIPOHULIAEMOCTAX JeTaneil. MeTox KOHEUHBIX DJIEMEHTOB Ul PELICHU 3a1a4 C paclpecIIeHHbIMU
B IIPOCTPAHCTBE IapaMerpamu. lIporpamMmHble KOMIUIEKCHI, HCIIOIB3YIOIIME METOJ KOHEUYHBIX
DJIEMEHTOB..

3. Inexmpuueckue u MazHummble ceolicmea mamepuanos. Mooenuposanue neauHeunblx u
2UCMEPE3UCHBIX CBOUCTE MAMEPUATIO8.

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. Pacuet anexkTpoMarHuTHOro MoMeHTa ¥ 3/[C MaluHbl MOCTOSSHHOTO TOKA.;
2. Pacuer 31eKTpOMarHuTa NepeMeHHOT0 TOKa C AKPAaHUPYIOIIUM SJIEKTPOIPOBOISIIUM

JICKOM.;

3. Pacuer BTSXKHOTO AJIEKTPOMArHUTa MOCTOSIHHOTO TOKA. TAroBas XxapakTepUCTHKA,
unayuupyemas 1C.;

4. PacdeT MOTOKOCHEIUJICHUS KaTYIIKU deKTpoMaruuta. CoOOCTBEHHbIE U B3aMHBIC
WHAYKTUBHOCTH.;

5. Pacuer unaynuposannoit 9/[C B KaTylIKe 3JIEKTPOMAarHuTa MOCTOSIHHOTO TOKa IpU
JBUKCHUH ITIOCTOSSHHOTO MAarHuTa.;

6. Pacuer nnaynmposannoii D/1C B KaTyIIKe 3JIEKTPOMArHuTa MOCTOSTHHOTO TOKa TPH
JBUKCHUM SAKOPSL.;

7. Pacuer napaMeTpoB aCHHXPOHHOI'O JIBUTATENS C KOPOTKO3AMKHYTHIM POTOPOM.;

8. Pacuer TAroBoil XapaKTEpUCTUKU NIEKTPOMArHuTa. ;

9. Pacuer cuioBBIX B3aMMOJICUCTBUI B MArHUTHOM MoJie. MeTo 1 OrpaHUYUBaIOIICH
IIOBEPXHOCTH. ;

10. Pacuer pacnpeneneHys HAMAarHU4€HHOCTH B MAarHUTHBIX CUCTEMAX C JE€TAISIMU U3
MarHuTOTBEpbIX MaTepuanos. [Ipumeps! pemenus 3aaay (Easymag 3D). Cucrema ¢
MIOCTOSIHHBIMM MarHUTaMH.;

11. Pacuer pacnpeneneHysi HAMArHU4EHHOCTH B MAarHUTHBIX CUCTEMAX C JAETASIMHU U3
MarHutomsrkux marepuanon (Easymag 3D). Dnektpomarsur.;

12. OcBo€HUE MPOTrPaMMHBIX CPEJICTB JUISl pacyeToB 3JeKTpoMarHuTHoro noiist (Easymag
3D)na npuMepax peleHus IpOoCThIX 3a/1a4 CTAllMOHAPHOTO MarHUTHOTO noJisd. Tpaekropuu
nepeMenieHus aeranei. CpeacTsa BU3yaau3aluy pe3yIbTaToOB PACYETOB.;

13. OcBoeHue NporpaMMHBIX CPEJCTB JJIsl pacyeTOB AeKTpoMaruuTHoro nosis (Easymag
3D)na mpuMepax pereHus MpoCThIX 3a/1au CTAllMOHAPHOI'0 MAarHUTHOTO 1oJisl. [ paHNuHBIE
ycnoBus. [lnockonapannenbHble 3aaun. 3epKaibHasi, OceBasi U IEpHUOJUYECKHE CHMMETPUH.
CHUMMeTpHH B JIOKAJIBHBIX CUCTEMAaX KOOPJMHAT.;

14. OcBoeHue NporpaMMHBIX CPEICTB JIJIsl pacdeToB AeKkTpomarHuTHoro noss (Easymag 3D)
Ha MpUMepax peLeHus NPOCThIX 3a/1ad CTAllMOHAPHOTO MAarHUTHOTO noJist. Pacyer
pacnpeneseHrs BEKTOPOB HaPsHKEHHOCTH MarHUTHOTO TOJISE OJTHOPO/AHO HAMAarHUYEHHBIX
MIOCTOSIHHBIX MarHUTOB U KATYIIEK C TOCTOSSHHBIM TOKOM.;

15. OcBoeHue nporpaMMHBIX CPEJCTB JIJIsl pacyeToB AiekTpomarautHoro nous (Easymag 3D
) Ha IpUMepax pelIeHNs MPOCThIX 3aJa4 CTAlMOHAPHOI0 MarHUTHOT'O MOJIs. 3a1aHnue
MCXOJHBIX TJAHHBIX O KOHCTPYKIIUU MarHUTHOW CHUCTEMBI.;

16. Pacuer mapaMeTpoB CHHXPOHHOI'O T€HEpaTOpa ¢ MOCTOSSHHBIMA MarHUTaMH. ;

17. PacueT CMIOBBIX B3aMMOJCHCTBUI B MATHUTHOM T10JI€. DHEPreTUYECKUN METO/I. ;

18. [loctpoenue rogorpados BHOCUMbIX DJIC npH 371€KTPOMAarHUTHOM KOHTpOJIE..

3.4. TeMbl 1a00paTOPHBIX padoT
1. Onpenenenue napaMeTpoB MAarHUTHOTO MOJISL U TSTOBBIX XapaKTEPUCTUK 3JIEKTPOMarHuTa
MOCTOSIHHOTO TOKa OPOHEBOT'O THUIIA;
2. DNEeKTpOMAarHUTHBIN MOJBEC;
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3. OHpGI[eJIeHI/IC MAariuTHbBIX MOMCHTOB HAMAaIrHUYCHHBIX ,Z[eTaJIef/'I C IIOMOIIBHO KaTymeK
I'enpMronmIa;
4. VccnenoBanue 31€KTPOMarHuTa MepeMeHHOro TOKa.

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:

MIPUHITATT JCHCTBUS U KOHCTPYKITUU JlaGopaTopHas pabota/3amnuTa 1a00paTopHO paboThI

MAarHUTHBIX CUCTEM ITOCTOSIHHOTO TOKa V-1 + Ne3 "Omnpenenenne mapaMeTpoB MarHUTHOTO TOJISL U
TATOBBIX XapaKTEPUCTHUK 3JIEKTPOMArHUTa MOCTOSHHOTO
TOKa OpOoHEBOro Tuna"

MIPUHLUIT JEHCTBUS U KOHCTPYKLUU JlaboparopHas pabota/3amura 1a00paToOpHOIl pabOTHI

MarHuTHBIX cucTeM nepemenHoro Toka | MJI-1nk-s + | Ned "VMccnenoBanue 37€KTpOMarHuTa nepeMeHHOro
ToKa"

METO/Ibl KOHTPOJISI MarHUTHBIX JlaGoparopHas paboTa/3ammura 1ab0paTopHON pabOTHI

MAaTEepUAJIOB U 3JIEMEHTOB MArHUTHBIX VT-Lics + Nel "Onpenenenune MarHHTHBIX MOMEHTOB

CUCTEM HaMarHMYEHHBIX JETalel C MOMOIIBIO KaTyIIeK
T'eaxpmronsna"

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

JIEBUTALIUU Ne2 "OnexTpomarHuTHbI nosasec”

OCHOBHBIE MTOHATHS U TEPMUHBI V-1 + TectupoBanue/INEKTPOMArHUTHBIE BETUYUHBI

AJIEKTPOMAarHUTHOTO IOJIS

YMersb:

PacCUUTHIBATH MMapaMeTPhl MATHUTHBIX KonTponbnas padora/I'eHepaTop ¢ MOCTOSHHBIMU

CUCTEM DJIEKTPUUYECKUX MAIITUH C N J1-6rik-5 + MarHuTaMu Ha poTope

MCII0JIb30BAaHNUEM YHCIICHHBIX METO/I0B

IIPOBOJUTH IKCIIEPUMEHTAIILHBIE JlaGopatopHas paboTa/3amura 1a60paTopHON pabOThI

HCCIIEA0BAHUS U PACCUNTHIBATh Ne4 "VccnenoBanue 351eKTpOMarHuTa NepeMEHHOT0

napaMeTpsl AIEKTPOMArHUTOB N J1-6rik-5 + | Toka"

MIEPEMEHHOT0 TOKA C UCIOJIb30BaHUEM

YHCIICHHBIX METO/I0B

MIPOBOJMTH SKCIIEPUMEHTAIIbHBIE JlaboparopHas padota/3amura 1a00paTopHOi paboThI

HCCIIEIOBAHUS U PACCUUTHIBATH NJ1-6nk-5 + No2 "DnexkTpoMarHuTHsIM noasec”

MapaMeTphbl AIEKTPOMArHUTOB
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IIOCTOSHHOI'O TOKa C UCIIOJIb30BaAHUEM
YHCJICHHBIX MCTOJ0B

AHAJIIM3UPOBATh CUJIOBEBIC

KontposnbHas padota/CuiioBbie B3aUMOJICHCTBHSI B

B3aMMOJEUCTBUS B MATHUTHBIX NJ1-6nk-5 MAarduTHOM II0JIE

CHCTEeMax

MIPUMEHATH YUCICHHBIE METO/IbI U KonTponpHas pabota/AHanu3 mporecca UMITyIbCHOTO

MIPOrpaMMHBIE CPEICTBA ISl pACUETOB VJT-611ics HaMarHWYMBaHUS MOCTOSIHHOTO MarHUTa B KaTYyIIKax

KBa3HCTAIMOHAPHOTO I'enpmromnsia

ANIEKTPOMArHUTHOTO TOJIS

MIPUMECHSITh YUCJICHHBIC METOJIbI 1 KonTtponsHast pabora/Pacuer craiimoHapHOTO

MIPOrpaMMHBIE CPEICTBA ISl pACUETOB VJT-611ics MarHUTHOTO TOJIS

CTAIIMOHAPHOTO JICKTPOMArHUTHOTO

0JIs

BBITIOJTHATH KOHTPOJIb MAarHUTHBIX JlaboparopHas pabota/3amura 1a00paTOpHOIl pabOTHI

MaTepHuasoB C IOMOIIbIO KaTyIIEK VT-6rmc.s Nel "Onpenenenue MarHHTHBIX MOMEHTOB

I'emnbromnsua HaMarHWYEHHBIX JIeTalel ¢ TOMOIIbIO KaTyIIeK
I'enpMrombia"

paccUuTHIBATh NMapaMeTpbl MATHUTHBIX KonTponbHas pabota/dnexkTpruueckre mapaMeTpbl

CUCTEM DJIEKTPOMArHUTOB C NJ1-6r1k-5 AJIEKTPOMArHUTa MEPEMEHHOTO TOKa

HUCITIOJIB30BAHHUECM YHUCJIICHHBIX MCTOI0B
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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 "OmnpeneneHrne MarHUTHBIX MOMEHTOB HAMarHUUYEHHBIX
neTanei ¢ momoiikko karymek ['ensmronsua” (Jlaboparopuas padoTta)
2. 3ammTa nadoparopHoit padotel Ne2 "Onexrpomaruutbsiii moasec” (Jlaboparopuas padora)

6 cemecTp

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

®dopma peanmsanuu: Y cTHas popma
1. 3ammTa naboparopuoii padotsl Ne3 "OmnpeneneHue napameTpoB 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 Nob)
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. DnexTpuyeckue 1 IEKTPOHHBIE alMaparhl | Y4eOHUK U MPAKTUKYM ISl aKaJeMUYECKOTO
OakanaBpuaTta, 1Jisl By30B [0 HHXEHEPHO-TEXHUYECKUM HAIPABJICHUSAM M CHEIIMAIBHOCTSIM / OTB.
pen. I1. A. Kypb6aros . — M. : FOpaiit, 2016 . — 440 c. — (bakamaBp. Akagemudeckuii kypc) . - ISBN
978-5-9916-5890-4 .;

2. OCHOBBI TEOPUH IEKTPUUECKUX aNMapaToB : y4eOHUK Ui BY30B IO HAIIPABICHUIO
"DnekTposHepreTrka u anekrporexauka" / pen. I1. A. Kyp6aros . — 5-e uzn., mepepad. u gom . —
Cankr-IlerepOypr : Jlans, 2015 . — 592 c¢. — (YueOHuku 115 By30B. CriennainbHas JuTeparypa) . -
ISBN 978-5-8114-1800-8 .;

3. Kypbaros, I1. A. Pacuer u mpoeKTUpOBaHKE MATHUTHBIX CHCTEM JJICKTPUUYECKHUX aIllapaTosB :
yueOHoe mocodue 1mo Kypcam "PacueT u mpoeKTHPOBAaHHE MATHUTHBIX CUCTEM JJICKTPOTEXHHUECKUX
yCTpOMCTB", "DIEKTPOMEXaHUYECKUE CUCTEMBI SJIEKTPUUYECKUX annapaToB' MO HANPaBICHUIO
"DnekTposHepreTrka u snekrporexanka” / I1. A. Kypbaros, Hau. uccnen. ya-t "MBOU" . — M. :
Uzn-8o MOU, 2016 . — 116 c. - ISBN 978-5-7046-1635-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8109;

4. lepraues, I1. A. PacueT aneKTpoMarHMTHBIX MOJIEH : MPAaKTUKYM 10 Kypcy "Pacuer
3JICKTPOMArHUTHBIX TOJICH" 110 HAIIpaBJICHUIO MOATrOTOBKH OakayiaBpoB 13.03.02
"DNeKTpOIHEPreTUKA U 3JIEKTPOTEXHHUKA", MOJYJIIO TOATOTOBKH "DNEKTPUUYECKHE U DJIEKTPOHHbIE
anmapartsl" / I1. A. [lepraues, E. [1. Kyp6arosa, I1. A. Kyp6atos, Hau. uccnen. yu-t "M92HU"
(HUY"M3BHN") . — M. : U3n-Bo MU, 2019 . — 76 c. - ISBN 978-5-7046-2202-04 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10973;

5. AkumoB E. I'.,benkun I'. C..,I'omxenno A. I'.,[lertsps B. I'.- "OcHOBBI TeOpUH 37EKTPUUECKUX
anmapatoB", (5-e uza., nepepabd. u non.), M3garenscrBo: "Jlans", Cankr-IlerepOypr, 2021 - (592 c.)
https://e.lanbook.com/book/168796.

5.2 JIuueH31M0HHOE 1 CBOOO/IHO PacpOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii maket ohUCHBIX IPOrpamm;

2. Windows / Oniepanriontast cucrema cemeiictsa Linux;

3. Matlab;

4. EasyMag.

5.3 UnTepHeT-pecypcsl, BKJIIOYas nNpodeccuoHATbHbIE 0a3bl JaHHBIX U HH(POPMALUOHHO-
CIIPaBOYHbIC CHCTEMBI:

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

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

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

4. Undopmanunonno-cnpaBoynas cucrema «Kogexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HAaUMCHOBAHUC
VYyeOuble ayauropun 1uig | IDA-7, Tunorpad CTOJI TPEeIoiaBatTesi, CTOJ yueOHbIH, CTYII,
[IPOBEICHUS JICKIIUOHHBIX mKkad 11 JOKYMEHTOB, MYJIbTUMEIUHHBIN
3aHATUHI U TEKYILErO IIPOEKTOP, IKPaH, JO0CKa MApKEpHas,
KOHTPOJIA 71a00paTOPHBIM CTEH]T, KOMIIBIOTED
MepPCOHANIbHBIN, HMHBEHTAPh YUEOHBIH,
JMIJIOMHBIE U KypCOBBIE pabOThI CTYJICHTOB
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YueOHbIC ayAUTOPUH IS
MPOBEACHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

ODA-7, Tunorpad

CTOJI IPEeroiaBatTesi, CTOJ yueOHbIH, CTYII,
mkad A7 JOKYMEHTOB, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, J0CKa MapKEpHas,
1ab0opaTOPHBIN CTEH/T, KOMITBIOTED
MIePCOHAJILHBIN, MHBEHTAPh YUCOHBIH,
JUTUIOMHBIC U KypCOBBIC Pa0OTHI CTYJCHTOB

Y4eOHbIC ayAUTOPUH IS
MPOBEACHUS
1a00paTOPHBIX 3aHATUI

DDA-10a,
Jlaboparopus kad.
"SMDDA"

CTYJ, Kad [UId XpaHEHUs: UHBEHTapsl, Habop
WHCTPYMEHTOB JJIs1 TPO(PHUIAKTHIECKOTO
oOciy>)xuBaHusi 000pyJOBaHUs, BEPCTAK
clIecapHbli, MHBEHTAph yYEOHbIN, KHUTH,

y4eOHUKH, TOCOOUS, 3allacHble KOMILJIEKTYIOIINE
JUIsE 000PYIOBAHUS

VYuebHble ayIUTOPUH VIS
IIPOBEJICHUS
MIPOMEXKYTOUHOU
aTTecTaluu

ODA-7, Tunorpad

CTOJI TIPENOo/IaBaTelis, CTOJI YYeOHBIH, CTYI,
mkad A7 JOKYMEHTOB, MYJIbTUMEIUITHBIN
MPOEKTOP, PKPaH, I0CKa MapKepHas,
7a00paTOPHBIN CTEH]], KOMIIBIOTED
NEePCOHANIbHBIIN, UHBEHTAPh YU€OHBIMH,
JUTIJIOMHBIC U KYPCOBBIE PaOOTHI CTY/ICHTOB

ITomentenus mis
CaMOCTOSITEITbHOM
paboThl

HTB-303,
KommnsrorepHslii
YUTAJILHBIN 341

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI IUCbMEHHBIH,
BEIIAJIKA JUIsl OJEXKAbI, KOMIIBIOTEPHAs CETh C
BBIXOJIOM B MIHTEpHET, KOMIIBIOTED
IIEPCOHAJIBHBIN, IPUHTEP, KOHAUILIMOHED

ITomentenus mis
KOHCYJbTUPOBaHUSA

D0A-13,
Aynuropust

CTOJI IIpeToiaBaTelisi, CTOJ y4eOHBbI|, CTYII,
9KpaH, I0CKa MapKepHasi, HabOphI
JIEeMOHCTPAIIMOHHOI'O 000PYAOBaHUS

ITomewmenus st
XpaHeHus: 000pyI0BaHUS
1 y4eOHOro UHBEHTaps

ODA-26, Apxus

CTOJI, CTYJI, JOKYMEHTBI
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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 nadoparoproi padotel Nel "OmnpeneneHne MarHUTHBIX MOMEHTOB HaMarHHUEHHBIX
JeTanei ¢ moMmonipio karymiek ['enpmronsia” (JlabopaTopHas pabora)

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 8 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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