MunucreperBo o6pazosanus u Hayku Poccuiickoii Denepanuu
DezepanbHOe rocynapcTBEHHOE GIOIKETHOE 06pa30BaTENBHOE YUpexXIeHUE
BBICIIIETO 00pa30BaHus
«Ky06aHcKuii rocynapcTBeHHBIIH YHHUBEPCUTET»
DH3UKO-TEXHUYECKHH (BaKyIbTeT

A.I'. UsaHOB

2016 .

PABOYAS ITPOTPAMMA JUCHUILINHBI (MOAaYJisl)
b1.5.08.02 JIEKTPOAMHAMMKA 1 SJIEKTPOJIUHAMUKA
CIUIOLIHBIX CPEJ

Hanpasnenue mogrorosku 03.03.02 ®usuka
Hanpasnennocts «®yHnamentansuas busnkay»
IIporpaMma moArOTOBKY akameMudeckas
®opma 00ydyeHHs OyHas

Kpanupukanus Beiryckurka 6akanasp

Kpacnonap 2016



Pabouas mporpamma JUCHUIUIMHBI «DJIEKTPOAUHAMMKA U AJIEKTPOJMHAMUKA CIUIOLI-
HBIX Cpel» COCTaBJeHa B COOTBETCTBUM ¢ DenepanbHbIM rocyapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTAHJIAPTOM BBICIIEr0 00pa3oBaHMs MO HarpasiaeHuto nmoarotoBku 03.03.02
dusuka.

[IporpamMmmy cocTaBHiI:
MapteiHoB A.A., TO1IeHT Kadeapbl

Teop. (GU3UKU U KOMII. TeX., % j[ o
' % @7r',/m

K. pu3.-Mat. HayK, IOIEHT

MOIITUCE

Pabouast mporpamMmma AUCIUIUIMHBI « IJIEKTPOJMHAMUKA U SJECKTPOJUHAMHKA CIUIOII-
HBIX Cpel» yTBEpKJeHa Ha 3acelaHuu Kadeapbl TEOPETUUECKON (DU3UKU M KOMIIbIO-
TEPHBIX TEXHOJIOTHH (pa3paboTunKa)

npotokon Ne 12 «19» anpens 2016 r. \%4/
3aBenyromuii kadeapoit (pazpadorunka) Tymaes E.H.

~" neAnuce

Pabouas mporpamma o0cyxaeHa Ha 3acefaHuu Kadeapsl PU3NKU U HTHPOPMALMOHHBIX
CUCTEM (BBIITYCKAIOIIEH )

npotokost Ne 17 «23» mas 2016 . ;
3aBenyromuii kadenpoii (Beimyckatomieir) boraros H.M. £ e

NOATIUCH

YTBepxkaeHa Ha 3aceaHUH Y4EOHO-METOAMYECKON KOMUCCUU (DU3UKO-TEXHUYECKOTO
bakynbTeTa

npotokon Ne 5 «23» mas 2016 r. ,__?_..
[Ipencenarens YMK daxynbreta borato H.M. ) naid

NOATIHUCH
Penen3entsr.

JL.P. T'puropssH, ren. gupextop OO0 HIID «Me3ony, k. ¢pu3.-Mat. HAyK

[".®. KompiToB, 3aB. Kad. pagnopu3nKu U HAHOTEXHOJOTUH, 1. (hU3.-MaT. HAYK, MPO-
dbeccop



1 Heau u 321244 M3yYeHUs1 JUCHUNIMHBI.

1.1 eab AMCHUATIMHBI.

VYyeOHas NUCHMIUIMHA «IJIEKTPOJAMHAMHKA W DJIEKTPOAMHAMHUKA CIUIONMIHBIX CPEIy CTaBUT
CBOCH IIEJIbI0 TIOJTy4YeHHE 0a30BBIX HABBIKOB IMOATOTOBKH 10 TEOPHH PACIIPOCTPAHCHHSI SICKTPOMATr-
HUTHBIX BOJIH B CIUIOIIHBIX CpelaX, KOTOPhIE HEOOXOAMMBI JJIs JAIBHEHUINIEr0 OCBOCHHS MPOdeccro-
HaJIbHBIX JUCIUAILINH.

1.2 3agauum AMCUMILIMHEL.

OcHoBHas 3a7a4a JUCIUIUIHHBI - 3aKPEIIUTh 3HAHUSI OCHOBHBIX MOHATHH, YpaBHEHUN U MPUH-
LUIIOB pacrpocTpaHeHus DM BOJIH B OJHOPOJHBIX M HEOJHOPOJHBIX CpelaxX, OCHOBHBIX KJIACCOB
3JICKTPOIMHAMHYECKHUX 33J1a4 U MaTEMaTHYCCKUX METOJIOB UX PEIICHHUS; OCBOUTh U 3HATh OCHOBHBIC
AJICKTPOMATrHUTHBIC SIBIICHUSI U 3aKOHOMEPHOCTH TP PACIPOCTPAHEHUH, OTPAKEHUH, TU(Ppakiun u
UHTEpPEPEHITUHN DIEKTPOMArHUTHBIX BOJIH.

13 MecTo nucuuniIuHbl (MOIYJIsA) B CTPYKTYype 00pa30BaTeIbHOI NPOrpaMMBbl.

VYuebHas qUCHUIUIMHA «DIEKTPOAUHAMUKA M AJIEKTPOJMHAMUKA CIUIOIIHBIX CPEll» BXOIUT B
0a30ByI0 YacTh IMKJIA 00IIenpodecCHOHATbHBIX TUCIUILUIMH 0a30BOr0 Y4eOHOro IUIaHa MO HalpaB-
nenuto noarotoBku Oaxanaspuara 03.03.02 dusnuka.

JIns ycrnenrHoro u3y4eHus TUCUUIUIMHBI He0OX0IMMO 3HaHHE OCHOB JIMHEHHOH anreOpsl, Ma-
TEMAaTUYECKOTO aHAJIN3a, BEKTOPHOTO U TEH30PHOTO aHAIM3a, TEOPUU OOBIKHOBEHHBIX AH(QepeHIIn-
QIBHBIX YPaBHEHUH M ypaBHEHWH B YaCTHBIX MPOU3BOJIHBIX, TEOPUH (DYHKIMH KOMIUIEKCHOH Tepe-
MEHHOH 1 0011ero Kypca Gpu3nku B 00beMe KypCcOB YHHBEPCHTETA.

14 Ilepevyens miIaHMpyeMbIX pe3yJIbTATOB 00yYeHHMs MO JUCHUILINHE (MOAYJIIO), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJbTATAMH 0CBOeHHUsI 00Pa30BaTe/IbHOI MPOrpaMMbl

[Iponecc m3yvenns aucUMIUIMHBI HanpaBjieH Ha (OPMUPOBAHHE DIEMEHTOB CIIEMYIOLIEH
komneTeHIMH B cooTBeTcTBUM ¢ @I'OC BO u OOII no njanHOMy HamnpaBieHHUIO MOATOTOBKH (CIELH-
AJIBHOCTH):

Ne | Uupexc | ConepkaHue KoM- B pe3ynbrarte nu3ydyenus yueOHOM AUCHUIUIMHBI 00yYaro-
IL.I | KOMIIe- | TETEeHUUH (Uiu eé LIUECS] JTOJIKHBI

TEHIUU YaCTH) 3HaTh yMeTh BJIAJ1eTh
1. | OIIK-2 | crmocoOHOCTBIO — HC- | MaTepuan Kypca B | [IOJy4aTh OTBET Ha | MPAaKTUYECKU-

MoJIb30BaTh B TIPO- | oOBeMe JIAaHHOM | 000 BOIMPOC U3 | MM HaBBIKAMH
deccroHanbHON Jie- | MPOTpaMMBI:  TEp- | MPOTPaMMBI MyTEeM | pelIeHHs 3a-
SATEJILHOCTH 0a30Bbl€ | MUHOIOTHIO, COOTBETCTBYIOLIETO | a4y IO BCEM
3HaHus (QyHAAMEH- | ompeaencHus, MAaTeMaTUYECKOrO | pas3aesnam
TaTbHBIX  pasnenoB | (GOPMYJbl, OCHOB- | BBIBOJIa U3 ypaBHE- | Kypca
MaTeMaTuKH, CO3Jla- | HbIe 3aKOHBI JJIEK- | HUMi  MakcBedna,

BaTh MaremMarudc- TpO)II/IHaMI/IKI/I CBO60)IHO HepeBo-
CKH€ MOJENHM THUIIO- | CIUIOUIHBIX Cpea INATH JIIOOBIE COOT-
BBIX npodeccuo- HOIIICHUS DJIEKTPO-
HalbHBIX 3aJad | JTHMHAMHKH C SI3BIKA
HHTEPIIPETUPOBATH TPEXMEPHOI'O BEK-
MOJIyYEHHBIE pe- TOPHOTO  aHaJIu3a
SYJ'IBTaTI)I C y‘ICTOM Ha S3BbIK '—IGTBIpeX-
TpaHUI] IPUMEHUMO- MEpPHOTO  TEH30p-
CTH MOJIeeH HOTO aHamW3a Hu

Ha000pOT




2 CTpyKTYpa M coiepKaHue TUCIHIIHHbI
2.1 Pacnpenejienne TPYA0EMKOCTH AUCHHUILIMHBI 0 BUIaM padoT
OO611ast TPyI0EMKOCTh AUCIUILUTHHBI cocTaBiseT 4 3au.ea. (144 gaca), ux pacupezeicHue

10 BUAAaM pabOT MPEACTaBICHO B TaOJIHIIE.

Bun yae6HO# paboThI Bcero Cemectp
4acoB (gachr)
5

KonTakTHasi paboTa, B TOM 4ncJie: 76,3 76,3
AyauTOpHBIE 3aHATHS (BCEro): 72 72
3aHsTHS TEKIMOHHOTO THIIA 36 36 -
JlaGopaTopHbIe 3aHATHUS - - -
3aHATHS CEMUHAPCKOTO TUIIA (CEMHHAPDI, IPAKTHUECKUE 36 36 -
3aHATHUSA)
Nuas koHTaKTHas1 padora: 4.3 4.3
Kontposb camocrositensHoM padotsl (KCP) 4 4
ITpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTeJibHas padoTa, B TOM YHCJIE: 41 41
ITpopaboTka yuebHOro (TEOpeTUYECKOro) Marepuana 20 20 -
BrimonHenne HHIMBUYaIbHBIX 331aHAN (TIOJTOTOBKA CO- 16 16 i
0OIIEeHNH, TPe3EHTAIINN )
Pedepar 5 5 :
KourtpoJn: 26,7 26,7
OK3aMeH 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 144 144 -

B TOM 4HcJe KOH- 76.3 76.3

TaKTHas padora

3a4. ef. 4 4

2.2 CTpyKTypa AMCUMIIJIMHbI:
Pacnpenenenue Bu10B ydeOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUIITUHBI.
Paznensl (TeMbl) AUCHUTUIMHBI, U3y4aeMBbI€ B 5 ceMecTpe (ouHas ¢hopma)

KomanuectBo yacos
Ne
AynuTtopHas BneaynurtopHas
pa3— HaI/IMeHOBaHI/IC paS,I[eJ'IOB 6 6
o Bcero aboTa paobota
A J1 | 03 | 13 CPC
1 2 3 4 5 6 7
OCHOBHBIE TIOHSATHUS JIEKTPO-
1 JUHAMUKH. YpaBHeHUs Makc- 26 8 8 - 10
BEJUIa B BAKYyME H CpeJie
5 CranuoHapHbI€ JIeKTpUYe- 26 3 3 i 10
CKHE M MarHUTHBIE T10JIS
3 Hecranmonapsoe anekrpomar- 30 10 10 i 10
HUTHOE T10JIE
CriennabHasi TEOPUS OTHOCH-
4 TEJIBHOCTH U 3JIEKTPOANHAMHU- 31 10 10 - 11
Ka
Bcezo: 36 36 - 41




2.3ConeprxaHue pa3iesioB AUCIHUNIHHBI:
2.3.1 3aHATHA JEeKIIHOHHOI'0 THIIA

VYpaBuenusa Makceia B
BaKyyMe€ U cpejie

3apsgaMu u TOKaMH. OBOJIIOYS
MPEICTABICHUN 0 B3aMMO/JICHCTBUU
SJIEKTPUYECKUX 3apsAJIoOB M TOKOB: TEOpUHU
TaTbHOJICHCTBHUS u ONM3KOACHCTBHS.

OcHoBHbIE OMbBITHBIE (AKThl, HA KOTOPBIX
0a3upPYIOTCS MHKPOCKONMUYECKHe (ypaBHEHHS
MakcBemna-JIlopeHria) ¥ MaKpOCKOMHYECKHE
ypaBHeHHs MakcBeiuia: 3aKOH COXpPaHCHHS
JNEeKTpUYECKOro  3apsia; 3akoH  Kymona
B3aMMOJICHCTBUS  DJICKTPUYCCKHUX  3apsJIOB;
onbITel  OJpcrena, buo wu CaBapa 1o
0OHApYKEHUIO MarHuTHOTO JEHCTBUSA
JNEKTPUYECKUX  TOKOB Ha  TOCTOSHHBIC
MarHuThl u 3akoH buo-CaBapa-Jlamnaca;
onbiThl @Dapanes, Opcrena u Amrmepa Mo
oOHapyXeHHI0  OOpaTHOTO  BO3JICHCTBUS
MarHMTHOTO TOJI Ha TOKHU; 3aKOH Amriepa AJis
MTOCTOSIHHBIX TOKOB; 3aKOH JJICKTPOMAarHUTHOM

WHIYKIHH Ddapanes; HEepa3AeTuMOCTh
MarHUTHBIX TTOJTFOCOB (OTCYTCTBHUE MAarHUTHBIX
3apsoB).

VYcinoBue MakpOCKONMUYHOCTH M 3aKOH
COXPAaHEHHs  DIJIEKTPUYECKOro  3apsza B
muddepeHnmanbHOn  popMe; CBOOOTHBIE U
CBsA3aHHbIE 3apsanbl. 3akoH Kymona wu
MaKpOCKOIMYECKOE  AJIEKTPUYECKOE  II0JIE;
uHTerpajgbHas U JuddepeHranbHas (HopMbl
teopembl [aycca. 3akon Awmmepa s
IIOCTOSIHHBIX TOKOB. 3aKOH JIEKTPOMAarHUTHOU
nanykiuuu  Dapanes B nuddepeHnuanbHON
¢opme.  Tok  cmemeHus.  YpaBHEHHUS
MakcBesia B Bakyyme (auddepeHunanbHas u
UHTErpajbHas (OPMBI).

JIMDNEeKTpUKM M MarHeTHKu. BekTopsl
NEKTPUYECKOU MOJIIPU3aLUU u
HaMarHMYEHHOCTHU Cpe/bl; BEKTOPhl MHAYKLIUN
Y HaIlpsHKEHHOCTEH 3JIEKTPOMAarHUTHOTO TTOJISL.
Toku  momsipuzanMM W HAMAarHUYEHHS.
YpaBHeHust Makcaemia TUISt
ANEKTPOMAarHUTHOTO oJIs B cpene
(nuddepennmanbHas 1 UHTETpalibHasg Gopma).
MarepuanbHbie YpaBHEHUSA JIMHENHOMN
IEKTPOJUHAMUKH. Bpemennas u
IIPOCTPAHCTBEHHAs HEJIOKAJIbHOCTD JIMHEHHOTO
OTKJIMKA cpeabl Ha BO3/CHCTBUE

HaumenoBanue dopma TEKyIIEero
Ne Conepxanue paszzena
pasnena KOHTPOJIS
1 2 3 4
1. OCHOBHBIE TTIOHATHUSI OnekTpoaHaMuKka Kak ydeHue 00 |OTBEThI Ha KOH-
AJEKTPOIMHAMUKHU. 9JEKTPOMArHUTHOM TI0JIE W €ro CBSI3U C |TPOJIbHBIEC BOIPO-

CBI.




NEKTPOMAarHUTHOIO  MOJI; YacTOTHas W
IIPOCTPAHCTBEHHAss  aucnepcuu.  TeH30psl
JUAJIEKTPUYECKOM, MarHuTHOMN
IIPOHULIAEMOCTH U AJIEKTPOIPOBOJHOCTH
cpeabl. OOmue CBOWCTBA MaTepUalbHbIX
TEH30POB HEAMUCTIEPTUPYIOLINX u
JUCIEPIUPYIOIIUX CpPEl, BBITEKAOIINAE U3
3aKOHAa  COXpPAHEHUs  JJIEKTPOMArHUTHOU
sHepruu u npuHnuna Onsarepa-Kasumupa.
VYyer BIusHHUS KOHKPETHONM CUMMETPUU CpPEbl
Ha BMJI MaTepUabHbIX TEH30POB (Ha MpUMEpe
KPUCTANINYECKUX cpen). ' paHnUHbIE yCIIOBUS
JUIZ  BEKTOPOB  JJIEKTPOMAarHUTHOIO  IOJIA
(BeKTOpHAs U cKaJsipHast (OPMBI).

Cunpl, nedicTByOIHMe Ha CBOOOJHBIE
3apsbl u TOKHU co CTOPOHBI
JIEKTPOMArHUTHOrO MO (IUIOTHOCTh CHJIBI
Jlopenna wu cuna JlopeHima); UMIyJIbC
JJIEKTPOMAarHUTHOTO nojii M TEH30p
HaTsbKkeHHM Makcsesuia. IInoTHocThs sHeprun
JIEKTPOMAarHUTHOrO IOl U BEKTOp YMoOBa-
[oitntuara;  muddepenumansuas  dopma
3aKOHa  COXPAaHEHHUs  DIIEKTPOMAarHUTHOU
SHEpPrUHu.

Maxkpockonuueckue YpaBHEHUs
MakcBemia  Kak — pe3yibTaT — yCpeIHEHUus
ypaBHeHu Makcseia-JlopeHna.

CrannoHapHbI€ IEKTpHU-
4YeCKHUe U MarHUTHBIE T10-
TSt

DNeKTpocTaTHKA. VYpaBHeHUs
[Iyaccona " Jlanaca IS
AJIEKTPOCTATUUECKOTO IMOTEHIIMAJIA.
IloTenmuan MPOCTPAHCTBEHHO

pacrhpeleNieHHbIX  3apAoB  KaK  pelIeHHe
ypaBHeHus Ilyaccona (ciyyan orpaHu4eHHON
oOnactu U Bcero mpoctpancTBa). [loctaHoBKa
KpaeBbIX 3ajad g ypaBHeHus Jlammaca B
orpaHuyeHHON oOnactu (3amaum dupuxie u
Heiimana, cwmemaHHas KpaeBas —3ajava).
[ToTeHnman orpaHU4YeHHONW CHCTEMBI 3apsI0B
Ha  OONBIIMX  pacCTOSHHUSX  OT  Hee

(MybTUIIOIBHOE pasyioxeHue
AJIEKTPOCTaTUYECKOro  moreHnuana). Ilome
3apsSKEHHBIX IIPOBOJ/IHUKOB. Curbl,
JEMCTBYIOLME HA TIPOBOJHUKH U TUIIEKTPUKU
B ANEKTPOCTATUYECKOM oJie
(TTOHIEPOMOTOPHBIE CUJIBI).

MarnauTocTaTuka. YpaBHeHue

Ilyaccona a1 BEKTOPHOrO TMOTEHIIMAJA
MarHuTHoro moyis. BriBog 3akona  buo-
Capapa-Jlanmaca M3 pelieHUs ypaBHEHUS
ITyaccona. MarautHoe ~ MYJbTHIOJIBHOE
pa3noKEeHUeE. MaruutHbie CBOICTBA
CBEPXMPOBOTHUKOB (CBEPXIIPOBOUMOCTD ).

OTBETHI HA KOH-
TPOJIbHBIE BOITPO-
CBI




HecraunonapHoe sek-
TPOMarHUTHOE I10JIE

Bonnosoe ypaBHEHHE U
JJIEKTPOMAarHUTHBIE BOJHBI B CTallHOHAPHOU
OTHOPOJHON cpene win Bakyyme. I[lmockue
3JICKTPOMAarHUTHBIE BOJHBI B HM30TPOIHBIX H

AQHU30TPOITHBIX HEMAarHUTHBIX cpenax;
OCHOBHOE€  YPaBHCHHE  KPUCTAJIOONTHUKH
(ypaBHEHHE HOpMaJIeH Odpenens);

NOJNSIpU3aLusl TUIOCKHX BOJH. OTpaxkeHue u
MpEeIOMJIEHHE TIIJIOCKUX BOJH Ha IUIOCKOM
TpaHuIle pasfena JABYX H30TPOMHBIX CpEJ;
hopmyIbI dpenens; K02 PHUITUEHTBI
OTpaKeHHS U MponyckaHus. PacrpocTpanenue
BOJIH B HEOJTHOPOJAHON U30TPOMHOMN Cpefe.

DNEeKTPOMarHUTHOE  TOJie  3aJlaHHBIX
3aps0B M TOKOB B BaKyyMe; CKaJSIpHBIA U
BEKTOPHBIN MOTEHIMAIBI 3JIEKTPOMArHUTHOTO
moJyig;  KanuOpoBOYHAsT ~ MHBApPHUAHTHOCTH
noneit, kamuOpoBka JlopeHma. VYpaBHeHHe
HNanambepa, d¢yukus ['puHa omeparopa
JHanambepa U 3arma3(pIBalOIIe MOTECHIHAIBI.

W3nyuenue 5SIEKTPOMArHUTHBIX BOJIH.
[Tone TPOM3BOIBHO IBMXKYIIETOCS 3apsija;
noreHumnansl JIbeHapa-Buxepra. Paccesnue
JNIEKTPOMArHUTHBIX  BOJIH CBOOOTHBIMU
AJICKTPOHAMH (popmyna Tommcona).
PagnanuonHoe Tpenue.

KBazucranmonapaple  TOKM U MO
VYpaBHeHnuss Makcgesia B KBa3UCTAlHOHAPHOM
ciyyae. CkuH-3¢dext. KpazucranuoHapHbie

oJIs B MEJIEHHO JBUKYLIUXCS
ne(GOopMUPYIOLIUXCS IIPOBOJHUKAX
(MarHuTHas TUAPOAMHAMUKA).

DNeKTpOHHAas Teopus cpen.

OneKTpoHHas Teopus JUcIepcun u
MTOTJIOIICHUS ANEKTPOMATrHUTHBIX BOJIH.
KommnekcHas JIDJICKTpUIecKast
MIPOHUIIAEMOCTb. DopmyIsl Kpamepca-
Kponura (nucnepcuoHHbIE COOTHOLICHHS).
dazoBasi W  TpynmoBas  CKOPOCTH B
JTUCTIEPTUPYIOLIEH  cpele. DIIEKTpOHHAs
Teopusi HaMarHn4uBaHus. GeppomMarHeTu3M.

QOIIOKTYyaIuu 3JIEKTPOMArHUTHOTO TTOJIS
((proKTyallnOHHO-AMCCUHALIMOHHAS TEOpeMa).

OIEeMEHTBI HEIUHEHHOU
ANEKTPOAUHAMUKH. BonHoBoe u
MaTepHaIbHOEC YpaBHCHHE B HEJIHMHEWHO-
ONTUYECKUX  cpedaax. Meroa  MeIJIEHHO
MEHSFOIIMXCSI aAMIUTATY]T; CHUCTEMBI
YKOPOUYCHHBIX YpaBHECHHMU, OMHCHIBAIOIINX
MPOIIECChl TEHEpaIMi BTOPOW TapMOHHUKHU B
ONTUYECKH  OTPULIATENBHBIX  HEIMHEHHBIX
KpHCTaJlIax B IUIOCKOBOJIHOBOM

OTBETHI HA KOH-
TPOJIbHBIE BOITPO-
CBI




MPUOIIMKEHNN; IIPOCTPAaHCTBEHHBIN
CUHXPOHM3M; IIpOLIECC T€HEpaluu BTOPOMH
TApPMOHUKHU B IPUOJIMKEHUH 33JJaHHOT'O MOJIS.

4, CrnernuanpHasi TEOpHUS OT- [Ipunuun oTtHocuTenbHOCTH ['amunes, |OTBETHI HA KOH-
HOCHTEIIFHOCTH U 3JIEK-  |[IpeoOpa3oBanus ['aimiess 1 UX WHBAPHUAHTHI. |TPOJIBHBIC BOTIPO-
TPOJMHAMHKA ['mnote3a a¢upa ¥ MOMBITKH OOHAPYKEHHUS |ChI

3(UpHOTO BETpa:  OIBITHI duzo wu
Maiikenbcona ['unore3sr Ouiypkepaibaa u
Jlopenua.

[loctynatbl TEOpHUM OTHOCUTEIBHOCTH.
OOmue CcBOWCTBa MPOCTPAHCTBA—BPEMEHU U
olpezesieHue OJIHOBPEMEHHOCTH.
[IpeobpazoBanus Jlopenna. OOmme ciaeacTBus
npeoOpazoBanuii JIOpeHIla: OTHOCHUTEIHLHOCTh
OJIHOBPEMEHHOCTH; OTPaHUYEHHOCTD
CKOpPOCTH pacrpocTpaHeHus CUTHAJIOB;
COKpallleHHe MacHITa0OB; 3aMeIJIeHHue Xoja
JIBIDKYIIMXCS yacoB. [lapanokc OauM3HENOB.

YeTsIipexMepHas reoMeTpuIecKast
uHTeprpeTanust npeodpaszoBanuil JlopeHua;
BPEMEHHUIIOJOOHEIE, POCTPAaHCTBEHHO-

[10/100HbIE M U30TPONHBIE MHTEPBAIbl MEXKAY
COOBITHSIMH. YeThlpeXMepHble BEKTOpbl U
TEH30pbl.  YeThIpeXMEpHBIE  CKOPOCTb H
YCKOpeHHE  TOYKU. Teopema  CllOXKeHUA

CKOPOCTEH. OHeprus 51 HMITYJIbC
PENATUBUCTCKON YaCTHUIBl, YETHIPEXMEPHBIN
HAMITYIIBC.

3aKOH  COXpaHEHUs JJIEKTPUUECKOTO
3apsga B KOBapUaHTHOU dbopwme.
KoBapuanrtHas 3aInCh YpaBHEHUN

ANEKTPOAMHAMUKH. 3aKOHBI IPeoOpa3OBaHUS
JUIE  BEKTOPOB  3JIEKTPOMArHUTHOTO  MOJIS.
3akoHbI IIPeoOpa3OBaHUsl BOJIHOBOI'O BEKTOpA
U YacTOThl  3JEKTPOMAarHUTHOW  BOJIHBI
(abepparmus u 3¢ dext Jomnepa 11 CBETOBOM
BOJIHBI). YeTpIpexXMepHBIN MOTEHIIHAT
AJIEKTPOMArHUTHOTO TIOJISl, TEH30p OSHEPTHH
UMIYJIbCa JIEKTPOMArHUTHOTO MOJIs. 3aKOHBI
COXpaHEHHsST DJHEPTUU W HMITyJIbca IS
CHCTEMBl  JJIGKTPOMarHuTHOEe  moyie  +
3apsHKEHHBIC YaCTHIIBI.

2.3.2 3aHATHA CEMUHAPCKOT0 THIA
BapuanTsl mpakTHdeckux 3agaHuil 0epyrcs u3 3amaunuka: bateirun B.B. COopHUK 3a1a4 Mo dJiek-
TPOJMHAMHKE U CTIEIUATBFHON TEOPUNU OTHOCUTEIHHOCTH [DIEKTPOHHBIN pecypc]| : yuebHoe mocooue
/ B.B. bareirun, M.H. Tonteirun. — DnektpoH. nan. — Cankr-IletepOypr : Jlanb, 2010. — 480 c.
— Pexxum nocryna: https://e.lanbook.com/book/544.

e HanmenoBanue TemaTuka NpakTUYECKUX 3aHATUN ®opMa TeKylero
B pasnena (cemuHApPOB) KOHTPOJIS
1 2 3 4
1.|OcHOBHBIEC TOHATHS Pemenne 3amau mo Teme: YpaBHeHus |KonTponwpHas pabo-




3JIEKTPOJANHAMUKH. MakcBeia B BAKyyMe U CpeE. Ta
VYpaBHenus Maxkcseria B

BaKyyMe U cpeJie

2.  |CraumoHnapsble 25eKTpu- |Pemienue 3a1ay mo temam: annekTpocTtaruka; [KontponbHas pado-
YECKHUEC U MAarHUTHHIC 110- (MarHuTOCTAaTHUKaA. Ta
st

3. |Hecrammonaphuoe snek- |Pemienue 3amad mo teMaM: ayieKTpomarHut- [KonTponbHas pabo-
TPOMAarHUTHOE ToJe HbI€ BOJHBI B OJHOPOAHBIX M30TPOIHBIX U |Ta

AQHU3O0TPOIHBIX Cpefax; KBa3HCTAIIMOHAP-
HBIE SIBJICHUS, W3JIy4eHUE DJICKTPOMArHHT-
HBIX BOJIH MEJUICHHO JABWXYIIUMUCS 3aps-
JIaMH; 3JIEMEHTHI HEJTMHEHHOMN ONTHKU.

4.  |CnenuanbHasi Teopus oT- |Permenue 3anad no temam: penstuBucTckas [KontposbHas pabo-
HOCHUTETBHOCTH U DJIEK- |KMHEMaTHKa U PeNIATUBUCTCKAsA JUHAMHKA. |Ta
TPOJAMHAMHKA

2.3.3 JlabopaTopHble 3aHATHS.
[To mqucnummnae «DNEKTPOJUHAMHKA M AJIEKTPOJMHAMUKA CIUIOMIHBIX cpely JabopaTopHbIe
3aHSATHS HE TUIAHUPYIOTCSL.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
CornacHo y4yeOHOMY IUIaHY KypcOBble paboThl (IIPOEKTHI) MO JaHHOM AUCLUIUIMHE HE NMpeay-
CMOTpPEHBI.

2.4 Ilepeyenb y4eOHO-METOAMYECKOr0 OOecreYeHHs JJIi CAMOCTOSATEIbHOH PadoThI
o0yyarommxcs 1Mo JMCHHILIMHE (MOAYJII0)

HepequL qu6HO'MCTO,Z[H‘IeCKOFO obecneueHUs JAUCIUIIIIMHBI 11O BbI-

Haumenosanue .
Ne MOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
paszznena
1 2 3
1. 1. ComoB, A.M. DnexkTpoauHaMuKa [DIEKTPOHHBIM pecypc]

yuebHoe mocobue / A.M. Comos, B.B. Crapoctun, C./]. benecnasckuii ;
noxa pen. A.M.ComoBa. — DekTpoH. 1aH. — MockBa : ['opsiuas muHus-
Tenexom, 2011. — 200 C. — Pexxum Jlocryna:
https://e.lanbook.com/book/5199.

2. bateirua B.B. COopHUK 3a71a49 10 3JIEKTPOIMHAMUKE H CIICITH-
aJTBHOM TEOPUU OTHOCHUTEILHOCTH [ DIEKTPOHHBINA pecypc] : ydebHoe mo-
cobue / B.B. bateirun, M.H. Tonteirua. — DnekTpoH. naH. — CaHKT-
[Terepbypr : Jlamp, 2010. — 480 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/544.

Paznensr 1 — 4.

3 Oopa3oBare/ibHbIE TEXHOJIOTHH

Jns mpoBeeHUs MEHbBIIEH YacTH JICKIIMOHHBIX 3aHSITUW HCHOJIB3YIOTCS MYJIbTUMEIUNHbBIC
Cpe/icTBa BOCHPOU3BEAECHUSI aKTUBHOTO COJIEPKUMOTO, MO3BOJISIOLIETO CIYIIATEI BOCIPUHUMATH
0COOEHHOCTH M3y4aeMou mpodeccru, 3a4acTyl0 UTPAIOIIUe PEIIAoNIyI0 POJib B TOHUMAHUU U BOC-
OpUsITUH, a Takke (opMHpPOBAHUU TPO(HECCHOHATBHBIX KOMIETeHIMH. bombimas dacTe Jekiuil u
MPAKTUYECKHUE 3aHATHS TPOBOJIATCS C UCTIOIB30BAHUEM JIOCKH M CIIPABOYHBIX MAaTEPHAIIOB.

[To gucuumnianHe TPOBOJSATCS JIBYXUaCOBbIE JEKIIMOHHO-TIpaKTUYeckue 3ausatusd. [Ipu sTom B
KaXJOM MOJYJI€ MPOBOAATCA MPAKTUYECKUE 3aHATHUS, MOCBAIICHHBIE PEUICHUIO TUIIOBBIX 3a/1ad. B
MPOIeCcCe MPAKTUYSCKUX 3aHITHIA MMPOBOJUTCS 00CYXIeHHE U pa30op pelieHui MpUKIaaHbIX 3a7ad.

Takoit MHHOBAIIMOHHBIN TTOIXO0/1 TIO3BOJIMII BHEIPUTH B TPOIIECC MPENO aBaHusl yaeOHOH v C-



[UIUTMHBL «DJIEKTPOJMHAMHKA U HIICKTPOIMHAMIKA CIUIOIIHBIX CPEI» HOBBIE CPEICTBA, (POPMBI U aK-
TUBHBIE IPOTPECCUBHBIE METOBI 00yueHHs. VICIoap3yeMble TEXHOIOTHH CIIOCOOCTBYIOT pealn3auu
CTyZIEHTaMH CBOETO JMYHOCTHOTO, MO3HABATEIBHOTO W TBOPYECKOTO IMOTEHIMATa W BBITOJHEHHUIO
y4eOHBIX ¥ Y4eOHO-HCCIEI0BATENBCKUX PA0OT M0 JTUYHBIM TPACKTOPHUSIM.

4 OueHO4YHBbIE CPEACTBA VISl TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM
aTTecTaluu

Texymuid KOHTPOJIb:

— IIPOBEpKa JIOMaITHUX 3aJaHUM IO CEMUHAPCKUM 3aHITHUSIM;

— KOHTPOJIbHBIE BOTIPOCHI 110 pa3jienaM Y4eOHOU MporpaMMBl;

— pedepar;

— IIpe3eHTalus 1Mo TemMe pedepara;

— BHYTPUCEMECTPOBas aTT€CTALIUS.

HTOroBoniii KOHTPOIb:

—JK3aMeH.

4.1 ®oHp OLIEHOYHBIX CPEACTB /ISl IPOBeIeHUs TeKylleil aTTecTalun

Texymuil KOHTPOJIb YCBOEHUS MaTeprasa JOMAIIHUX NIPAKTUYECKUX 3aaHUi 110 IPOBOJUTCS
npernojiaBarenaeM ycTHo B (hopme Oecenpl. OnieHKa — 1o 5-tu 6ayuIbHOM cUCTEME.

KonTpoJibHBIE BONIPOCHI 110 AMCHHILIMHE:
OcHoBHbIE MIOHATHSA YJIEKTPOAMHAMMKH. YpaBHeHnss MakcBe/ia B BaKyyMe U cpeje

1. DBousronius MpeCcTaBIeHUH O B3aUMOACHCTBUY AIIEKTPUUYECKUX 3apsAA0B U TOKOB: TEOPUU JTAJIbHO-
JeicTBUS U OJIM3KOACHCTBHUS.
2. OCHOBHBIE ONBITHBIE (DAKThI, HA KOTOPBIX 0a3UPYIOTCs ypaBHEHUs MakcBeia: 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsja; 3akoH KyrnoHa B3aMMOJEHCTBHUS 3JEKTPUUECKUX 3apsjioB, 3akoH buo-
Casapa-Jlamnnaca, 3aKOH 2JIEKTpPOMAarHuTHOW MHAYKIMK Papajes; OTCYTCTBUE MAarHUTHBIX 3aps/10B.
3. BeiBoz 3akoHa Amriepa /Uit IOCTOSTHHBIX TOKOB M3 3akoHa bro-Casapa-Jlamiaca.
4. YcnoBue MakpOCKOIIMYHOCTH U 3aKOH COXPaHEHMsI 3JIEKTPUUECKOT0 3apsjia B JuddepeHInaIbHOI
dbopme; cBOOOTHBIE U CBSI3AHHBIC 3aPSJIbI.
5. 3akon KynoHa u Makpockonuyeckoe 3JeKTpUYecKoe IoJje; UHTerpaabHas U JuddepeHanbpHas
dbopmbl Teopemsl ["aycca.
6. 3akoH AMnepa /s TIOCTOSTHHBIX TOKOB, B UG depeHIaIbHOI GopMe.
7. 3aKOH aneKTpoMarHuTHOW nHAyku dapanes B AuddepeHunanbHon GopMme.
8. Tok cmenieHus U 00001IeHHE 3aKOHA AMITepa Ha HECTallMOHAPHBIN CITyJail.
9. YpaBHenus MakcBerta B Bakyyme (quddepeHnuanbHas 1 HHTerpaibHas GOpMel).
10. BexTops! 27€KTpHUUECKON MOISpU3aMU, HAMPSHKEHHOCTH W MHIYKIUHU 3JIEKTPUYECKOro Mo B
JUDIIEKTPUKAX.
11. BexTopsl HAMarHW4YeHHOCTH, HAPSPKEHHOCTH M MHAYKLIWHA MarHUTHOTO IOJISE B MAaTHUTHBIX Cpe-
Jax (MarHeTukax).
12. Toku nossipu3anu 1 HaMarHUYEHHUS.
13. VpaBHenuss MaxkcBenia Asi 3J€KTPOMAarHUTHOTO Moist B cpene (auddepeHuuanbHas U UHTE-
rpajgbHas popma).
14. MarepuanbHble ypaBHEHUs JTMHEHHON 3JEKTPOJAMHAMUKH. BpeMeHHast 1 mpocTpaHCTBEHHAs He-
JIOKAJIbHOCTH JIMHEIHOTO OTKJIMKA CPe/bl Ha BO3/IEUCTBUE 3JIEKTPOMATrHUTHOTO MOJIS.
15. YacroTHas ¥ MPOCTPAaHCTBEHHAs TUCIIEPCHs B CTAIIMOHAPHBIX U OJJHOPOAHBIX CpeAax.
16. TeH30pbl TUANEKTPUYECKOH, MATHUTHOW MPOHHUIIAEMOCTH M AJIEKTPOIPOBOIHOCTH cpenabl. O0-
M€ CBOMCTBA MaTEpUaIbHBIX TEH30POB HEAUCIEPTUPYIOLUIUX U JTUCHEPTUPYIOLIMX CPEJl, BBITEKAIO-
IIME U3 3aKOHA COXPAHEHMS AJIEKTPOMAarHuTHOM 3Hepruu 1 npuHnuna Onszarepa-Kazumupa.
17. Vder BnMsHMS KOHKPETHOM CUMMETPHM CPElbl HA BHUJ MaT€pUAIbHBIX TEH30pOB (Ha NpUMEpE
KPUCTAJUTMYECKUX CPe).
18. I'paHuvHbIe yCIOBHUS AJISi BEKTOPOB AJIEKTPOMArHUTHOTO 1OJIsA (BEKTOPHAs M CKaJsipHasi OPMBI).
19. Cunsl, geiicTByrolye Ha CBOOOJIHBIE 3apsiibl M TOKU CO CTOPOHBI 3JEKTPOMArHUTHOTO IOJIS
(motHOCTH cuiibl JIopenna u cuiia Jlopenua);



20. Vmmynbce 37€KTPOMarHuTHOTO TIOJISl M TEH30P HATSOKeHH MakcBena.

CTa].[I/IOHapHLIe AJICKTPUYCCKHE U MATHUTHBIC IMOJISA

21. [11OTHOCTD 3HEPrUM IEKTPOMATHUTHOTO TOJA U BekTop YMoBa-IloitHnTunra; nuddepenm-
aJIbHas (popMa 3aKOHA COXPAHEHUS JIEKTPOMATHUTHOM SHEPIUH.

22.  Ypasuenus Ilyaccona u Jlamaca ajst 3J€KTpOCTaTHUECKOTO MOTEHIHATIA.

23.  IloTeHuuan NpocTPaHCTBEHHO PAaCHpee/ICHHbIX 3apsAoB Kak pelieHue ypaBHeHus [lyaccona
(cy4yan orpaHUYEHHON OOJIACTH U BCETO MPOCTPAHCTBA).

24.  TlocraHoBKa KpaeBbIX 3ajau JUlsl ypaBHeHUs Jlamuiaca B orpaHnueHHON obnactu (3azaun Ju-
puxiie u Helimana, cMelanHas KpaeBasi 3aja4a).

25.  IloTeHuuman CTaTUYECKOH CHUCTEMBI 3apsA70B Ha OOJBIIUX PACCTOSAHUAX OT Hee (MYJIbTUIIOJNb-
HOE Pa3JI0kKEHHUE IEKTPOCTATUUECKOT 0 IOTEHIUAIIA).

26. [Tose 3apsKEHHBIX TPOBOTHUKOB.

27.  Ypasuenue [lyaccona /s BEKTOPHOTO IOTEHIIMAIa MAaTHUTHOTO TIOJISL.

28. BriBog 3akona buo-CaBapa-Jlamnaca u3 pemenus ypaHenus [lyaccona.

HecrannonapHoe 3J1eKTPOMArHUTHOE MOJIe

29. BonHOBOE ypaBHEHUE M JIEKTPOMArHUTHBIE BOJIHBI B CTAllMOHAPHOW OJHOPOJHOM Cpeie WUiu
BaKyyMe.
30. IInockue 3JIEeKTPOMAarHUTHBIE BOJHBI B M30TPOIIHBIX M aHU30TPOIIHBIX HEMATHUTHBIX Cpefax;

OCHOBHOE YpaBHEHHE KPHCTaJUIOONTUKH (ypaBHeHHE HopMaieir dpeHens); monspuzanus MIOCKUX
BOJIH.

31. OnHOpOIHBIE U HEOJAHOPOAHBIE TUIOCKHUE BONHBI; A (EKT MOITHOrO BHYTPEHHErO OTPAKECHHUS
Ha TpaHUIIe pa3/iesia U30TPOIHBIX IPO3PAYHBIX CPE.

32. DNIEKTPOMarHUTHOE TOJIE 33JJaHHBIX 3apSA0B M TOKOB B BaKyyMe; CKAJIIPHBIA U BEKTOPHBIH
MOTEHITUATBI JIEKTPOMArHUTHOTO TIOJIS; KAJIMOPOBOYHAS WHBAPUAHTHOCTH TMOJieH, KaauopoBka Jlo-
peHIa.

33. Oyuknus ['puna onepartopa lanamOepa 1 3ama3abIBarOINe MOTSHIIMAIBI.

34. [Tone npon3BOIBHO ABMXKYUIETOCA 3apsiia; noTeHuuansl JIbenapa-Buxepra.

35. Paccestnue a5eKTpoMarHuTHBIX BOJTH CBOOOTHBIMHE dJieKTpoHamu (dopmyna Tomricona).

36. VYpaBHeHuss MakcBesia B KBa3UCTAallMOHAPHOM ciiydae. Kpurepun KBa3uCTallMOHAPHOCTH.

37. Cxun-3¢ppexr.

38. KommuiekcHas quanektpudeckas nponuiiaeMocts. @opmynsl Kpamepca-Kponura (nucnepeu-
OHHBIE COOTHOIIICHUS).

39. ®dazoBast U rPyIIoOBasi CKOPOCTU B JUCHIEPTUPYIOLIEH Cpelie.

40. OIIOKTYaIMU JIEKTPOMArHUTHOTO TTOJIS ((PIIFOKTYaIlMOHHO-TUCCUHAIIMOHHAS TEOpEMa).

41. BonHoBoe u MaTepuanbHOe ypaBHEHHE /1711 HETUHEHHO-ONITUYECKUX CPE.

42. MeTtoa MeIJIeHHO MEHSIOIUXCS aMIUIUTYT XO0XJIOBA; CHCTeMa YKOPOUCHHBIX YpPaBHEHUN B

INJIOCKOBOJIHOBOM HpI/I6J'II/I)KCHI/II/I AJid TIporecca reucpanumn BTOpOfI TapMOHUKH IICPBOr0 THUIIA B OII-
TUYCCKH OTPULATCIIBHBIX HEITUHEHHBIX Kpucrajiax.

43.  IlpocTpaHCTBEHHBII CUHXPOHM3M U 3((HEKTUBHOCTH Mpoliecca reHepaluyi BTOPO rapMOHHU-
KH{; yCJIOBUE (Pa30BOT0O COITIaCOBaHMSI BOJIH.
44,  Tlpouecc reHepalnuy BTOpPOil FTapMOHUKHU MEPBOTO THUIA B MPUOJIMKEHUHU 3aJJaHHOTO T0JISL OC-

HOBHOT'O MU3JIYUCHUA.

CHeHHaﬂbHaﬂ TECOPUHA OTHOCUTECJIBHOCTH H IJCKTPOAUHAMHUKA

45. [Tpunin otHocuTenbHOCTH [ anumest, mpeoOpa3oBanus [anuies u UX HHBAPHAHTHIL.

46. ['unote3a 3¢dupa v nonbITkM OOHapykeHus 3¢GupHOro Berpa: onbIThl Pu3zo u Maiikenbco-
Ha.

47. ['nnore3sr Ounpkepansaa U JlopeHna no oObSICHEHUIO OTPULIATENBHOTO PE3yJIbTaTa OIbITa
MaiikenbcoHa.

48. [TocTynaTel TEOpUU OTHOCUTEIHLHOCTH.

49.  OOmme CBOWCTBA MPOCTPAHCTBA, BPEMEHH U OTIPE/IeIIEHUE OHOBPEMEHHOCTH.



50.
o1.

52.

53.

54.
55.
56.
57.
58.
59.
60.

[IpeoOpazoBanus JlopeHria.

O6ume cnencTBus npeodpa3oBaHuil JIopeHa: OTHOCUTENBHOCTD OJHOBPEMEHHOCTH; OTPaHu-
YEHHOCTh CKOPOCTH PaCHpOCTPAHEHUS CUTHAJIOB.

Oo6mue crencTBusi npeodpazoBanuii JIopeHma: cokpaimieHue mMacmTaboB; 3aMeICHHE X0Ja
JBUKYIIUXCS YacOB.

UYeTrslpexMepHasi reoMeTpudeckas MHTEpIpeTanusi npeodpazoBanuil JIopeHna; BpeMEHHIIO-
JOOHBIE, TPOCTPAHCTBEHHO-TIOA00HBIE U HU30TPOIHBIE HHTEPBAJIBI MEKY COOBITHUSIMHU.
UYeTblpexMEPHBIE CKOPOCTh U YCKOPEHUE TOUKH.

Teopema ci0XeHuss CKOPOCTEH.

DHeprus ¥ UMIYJIbC PEISATUBUCTCKON YaCTHIIBI, YETHIPEXMEPHBIA UMITYJIBC.

3aKoH COXpaHEeHHMsI AJIEKTPUUECKOTO0 3apsiia B KOBAPHAHTHOH (opme.

KoBapraHTHas 3a11uCh ypaBHEHUN JIEKTPOJUHAMUKH.

3axkoHbI MpeoOpa3zoBaHUs 17151 BEKTOPOB 3JIEKTPOMATHUTHOTO MOJIS.

3aKoHbI IPe0Opa30BaHusl BOJTHOBOI'O BEKTOpA M YacTOTHI AJIEKTPOMArHUTHOM BOJIHBI (abeppa-
s u 3 dexr Hormnepa s CBETOBON BOJIHBI).

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUS MIPOMEKYTOYHOM aTTeCTAlluN
4.2.1 Ilpumepbl BONPOCOB /JIsl MOATOTOBKH K IK3aMeHY

1.

0 I AN hn WD

9.

10
11
12
13
14
15
16
17
18
19
20

21.
22.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

26.
27.
28.

[Tpunnun otHocutenbHOCTH. [IpeobpazoBanus Jlopenna. IHBapHaHTHOCTH HHTEPBAIA.

. UeTpIpexmepHasi UHTepIpeTanus npeodpasoanuii Jlopenma.
. UeThIpeXMepHBIE BEKTOPHI U TEH30PHI.

. Oddexr Horrepa.

. ®yHnkuus Jlarpanxka.

. DHEprusi, UMITYJIbC CBOOOAHOM PEISATUBUCTCKON YACTHIIBI.

. UeTbIpeXxMepHBIE CKOPOCTh U YCKOPEHHE.

. PensTuBucTCKas quHaMUKa MaTEPUAIbHOM TOUYKH.

Dddext Komnrona.

. 3aKOH COXpaHEeHHUsI 3apsJa U ypaBHeHUs MakcBesa.

. I'paHnuHBbIE yCa0BHS.

. DJeKTpOMarHUTHbIE CUJIbI, IEUCTBYIOIIME Ha 3apsabl U TOKU (cuiia JlopeHna).
. Tenszop HaTshxkeHnii Makcsesua.

. DHEprus MEeKTPOMArHuTHOTO TIOJISL.

. IloTeHnmansl 3IEKTPOMAarHUTHOTO MOJIA.

. Mukpockonuieckas 1 MaKpOCKOIMUYECKas AIEKTPOAUHAMUKA .

. YpaBHEHUS IEKTPOCTATUKH.

. Pemienne ypaBnenus Ilyaccona.

. JINTIOJIbHBIN MOMEHT.

.KBanpynonbHbIil MOMEHT.

DHeprust MeKTPOCTATUYECKOT0 MOl 00bEMHBIX 3aps/I0B.

DHeprus CUCTEMbI 3apSKEHHBIX TPOBOJHUKOB.

EmkocTHBIE U TOTeHITHAIbHBIE KOY()(DHUIIMEHTHI.

Teopema TomcoHa.

OHeprus MpoBOAHKMKA B OJJHOPOIHOM BHEILIHEM IIOJIE.

DHeprus CUCTEMBI 3apsi10B BO BHEIIIHEM TIOJIE.

Cunbl, Ae¥CTBYIONIME HA IPOBOAHMK B 3JIEKTPOCTATUYECKOM IIOJIE.
JlypnexkTpruueckre v MpoBOSIIME TeJla BO BHEITHEM 3JIEKTPOCTaTHYECKOM TOJIE.
3ana3/IbIBaOIINE TOTEHIIUATIBI.

[Torentmansr JIlnenapa-Buxepra. U3mydenue ObICTpO IBIKYIIETOCS 3apsa.
Ilosie paBHOMEPHO ABMKYILETOCs 3apsaa.

. 3akoH buo-Casapa-Jlamnnaca.

3aKOH B3aUMOJICHCTBUS JIEMEHTOB TOKA.

3akoH AMIiepa JUIsl CTallMOHAPHBIX TOKOB.

3aKOH 3JIEKTpOMarHuTHOM nHAyKIuu dapases.



DK3aMeH MPOBOJUTCSA YCTHO MO OMIeTaM, COCTOSIIINM U3 JBYX TEOPETUUYECKHUX BOMPOCOB U
OJTHOM 3a11a4H.

PexoMeHnaytoTCs cleayronme KpUTeprUn OLIEHKUA 3HAHUM.

OI_ICHKa «HGYI[OBJIGTBOPI/ITGJIBHO» BBICTABJISICTCS B TOM cnyqae, cClin CTYI[CHT I[CMOHCTpI/I-
pyer:

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTEpUAIa;

- HE3HAHHWE OCHOBHBIX 3aKOHOB, MOHSTHH M TEPMHUHOB YYCOHOW MUCIMIUIMHBI, HEBEPHOE
ONIEPUPOBAHUE UMU;

- rpyObI€ CTHIIMCTHYECKHUE M PEUYEBBIC ONMUOKH.

O1eHKa «yIOBJIETBOPUTEIILHOY» CTABUTCS CTYJEHTaM, KOTOPBIC IIPU OTBETE:

- B OCHOBHOM 3HAIOT Y4€OHO-IIPOTrPaMMHEIN MaTepuai B 00bEMe, HEOOXOAMMOM JIJIs TIPE.I-
cTosmiel yueonl U paboThI 1Mo mpodeccu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaxX Ha BOIPOCHI HMEIOT HAPYIICHHUS B MOCICIOBATEILHOCTH U3JIOKECHUS YIEOHOTO
MaTepuaia, JEMOHCTPUPYIOT ITOBEPXHOCTHBIC 3HAHUS BOIIPOCA;

- IMEIOT KPaTKUE OTBETHI TOJILKO B paMKaX JICKIIMOHHOTO Kypca;

- IPUBOJAT HEYETKHE (POPMYITHPOBKH (PU3MICSCKUX TIOHATUN U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIC MOTPEITHOCTH U TPYObIE OIMOKU B OTBETE HA BOIPOCHI.

O1eHKa «XOPOIIOY» CTABUTCSI CTYJCHTaM, KOTOPBIC TIPU OTBETE:

- 00HapYXMBAIOT TBEPOE 3HAHUE MPOTPAMMHOT0 MaTepHalia, KOTOPBIA U3NIaraloT CHCTeMa-
TU3UPOBAHO, TIOCJICJOBATEIILHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Han0OoJiee 3Ha4nMyI0 JJOTIOJHUTEIBHYIO JINTEPATYPY;

- JIOITyCKAIOT OT/ENIbHBIC TIOTPEIIHOCTH ¥ HE3HAYUTEIIbHBIC OITUOKH MTPU OTBETE,

- B OTBETaX HE JIOMYCKAET CEPhE3HBIX OMMOOK U JIETKO YCTPAHSIET OTAEIbHBIE HETOUHOCTH C
MOMOIIBIO JONOJHUTENBHBIX BOIIPOCOB MPETOo1aBaTellsl.

O1eHKa «OTJIMYHO» CTABUTCS CTY/AEHTaM, KOTOpPbIE ITPH OTBETE:

- 00HapYXMBAIOT BCECTOPOHHEE CUCTEMAaTHYECKOe U IIyOOKOe 3HaHME IMPOrPaMMHOTO Ma-
Tepuana (3HaHHE OCHOBHBIX MOHATHUH, 3aKOHOB U TEPMUHOB y4eOHOM TUCLHUIUIMHBI, YMEHHUE OIe-
pUpOBaTh UMH);

- U3JIaraloT MaTepuai JOrMYHO, IOCIE0BATEIbHO, PAa3BEPHYTO U YBEPEHHO;

- W3NIAraloT MaTepuai ¢ JTOCTaTOYHO YEeTKUMHU (POPMYyITUPOBKAMH, IMOATBEPKIAEMBIMU Tpa-
bukamu, HuppaMu UM IPUMEPAMU;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- IEMOHCTPUPYIOT 3HaHHE MaTepualia JEeKIUH, 6a30BbIX YUEOHUKOB U JOMOJIHUTEIBHOM JTU-
TEpaTypHI.

OneHoyHbIE Cpe/icTBA JIsl MHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
BBIOMPAIOTCS C YUETOM MX MHAMBUAYAIBHBIX MCUXO0(U3NIECKUX OCOOCHHOCTEH.

- P HEOOXOAMMOCTH MHBAIMJIaM M JIUI[AM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKH OTBETA HA 3a4eTe;

- [IpY TIPOBEIECHUHU MPOIEAYpPbl OLEHUBAHUS PE3yIbTaTOB OOYUYEHUS WHBAIUIOB U JIUI C
OTPaHMYEHHBIMH BO3MOYKHOCTSMHM 370POBbsSl IPELYyCMaTPUBAETCS HMCIOJIb30BAHUE TEXHMUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

- TIpY HEOOXOJMMOCTH JIJIsl 00YUAIOIIUXCS ¢ OTPAHMYCHHBIMH BO3MOXHOCTSIMU 37I0POBbS U
MHBAJINIOB NPOLEAYypa OLIEHUBAHUS PE3yJIbTaTOB OOYUYEHHsI MO AUCLUUIIIIMHE MOXET MPOBOIUTHCS
B HECKOJIBKO ITAIOB.

IIponienypa onieHuBaHMs Pe3yJIbTaTOB 0OY4YEHUS HHBAIKUOB U JIMIl C OFPaHUYEHHBIMH BO3-
MOKHOCTSIMH 3/I0pOBBsI 110 TUCHHITIMHE (MOAYIIO) MpeaycMaTpUBaeT MpeaocTaBieHue nudopma-
UM B hopMax, alanTUPOBAHHBIX K OFPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATUS HH(DOPMALIUH:

JUig nu1 ¢ HapyIIEHUSIMU 3pEHUS:



- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIJist JTUI ¢ HApYIISHUSIMA CITyXa!

— B IIe4aTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1st JIU1 C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA 00yda-
FOIIMXCSI.

5. IlepeyeHb OCHOBHOW M JONOJHHUTENbHON Y4yeOHOU JIUTEepaTypbl, HEOOXOAUMOM
JJIs1 OCBOEHMS TMCHUILTHHBI (MOYJIs1)

5.1 OcHoBHas uTEpaTypa:

1. ComoB, A.M. DnekTpoarnHaMuKa [ DIIEKTPOHHEIN pecypc] : yuebHoe mocodue / A.M. Co-
MoB, B.B. Crapoctun, C.JI. benecnasckuii ; mox pea. A.M.ComoBa. — DIieKTpoH. 1aH. — Mocksa :
['opstuas nmuaus-Tenexom, 2011. — 200 c¢. — Pexxum ngoctyma: https://e.lanbook.com/book/5199.

2. bateirun B.B. COopHuUK 3a/1a4 10 3JEKTPOAMHAMUKE U CIIEIUATIbHOW TEOPHUH OTHOCUTEINb-
HOCTU [DNeKTpOoHHBIH pecypc] : yuebHoe mocobue / B.B. bareirun, M.H. Tonteirua. — DNEeKTpPoOH.
maH. —  Cankr-Ilerepoypr :  Jlawp, 2010. — 480 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/544.

5.2 JlonoiHUTeJIbHASL JIUTepaTypa.

1. AnekceeB, A.M. CO0OpHUK 3a/1ay O KJIACCUUYECKOU DJIEKTPOJUHAMUKE [DIEKTPOHHBIN pe-
cypc]: yuebnoe nocodue / A.W. AnekceeB. — DnekTpoH. nan. — Cankt-IletepOypr : Jlanp, 2008. —
320 ¢. — Pexxum nocryma: https://e.lanbook.com/book/100.

2. bpenoB M.M. Knaccuueckas 31eKTpoJuHaMHKa [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue
/ M.M. Bbpenos, B.B. Pymsnues, U.H. Tontsirua. — OnextpoH. nan. — Canxkt-IlerepOypr: Jlanb,
2003. — 400 c. — Pexxum nocryna: https://e.lanbook.com/book/606.

3. Jlannmay, JI.JI. Teopernueckas ¢usuka. T.4 KBaHTOBas dICKTpOAMHAMHKA [DICKTPOHHBIN
pecypc] : yaue6Hoe nmocobue / JI.1. Jlanaay, E.M. Jludmmui. — DnextpoH. 1an. — MockBa : @u3mar-
muT, 2006. — 720 c. — Pexum gocryna: https://e.lanbook.com/book/2237.

5.3. Illepuoauyeckue u3IaHus:

Bectauk MI'Y. Cepus: @usuka. ACTpOHOMHS.

XKypHan npukiaagHoil MEXaHUKU U TEXHUYECKOW (PU3HKH.
XKypnan rexHuueckon HU3UKU.

N3Bectust BY3o0B. Cepust: ®usuka.

WnxenepHas ¢pusuka.

Ycnexu puznueckux Hayk.

®usuka. Pedeparusnsiit xxypuain. BUHUTU.

NogakrowdhE

6. Ilepeyenb pecypcoB MH(POPMAIMOHHO-TEJEKOMMYHMKANIMOHHON ceTH «HMHTepHET),
HEeO0XO0AUMBIX /IS OCBOCHHSI JUCHUIJIMHBI (MOIYJISA)

1. Kypuan: CoBpeMeHHas 3JIeKTpOHUKa WWW.S0el.ru

2. Kypuan «Texuuka CBsi3u» — MPOU3BOJACTBEHHBIN TEXHUUECKHIA KypHAJ, OCBEIIa-
€T BCE aCMeKThl TeJIeKOMMYHHUKAIUi 1 cBsa3u: http://www.t-sv.ru/ozhurnale.html

3. CaiiT HHTEPaKTUBHOM MOIEPKKH MTPOBEICHHUS JJAOOPATOPHBIX U CAMOCTOSTEIBHBIX
pabot no aucturuane: http://www.adcomlogod.narod.ru

4. http://ntb.tti.sfedu.ru/(caiit Hayuno-Texuudeckoi oudmoreku TTU FODY);

5. http://elibrary.ru/ (caiiT Hay4HO# 37I€KTPOHHOM OMOINOTEKH);

6. http://www.exponenta.ru/ (o6pa3oBaTebHbI MATEMATHICCKU CalT);

7. http://www.i-exam.ru/ (caiit Hayuro-#cciie10BaTeIbcKOro MHCTUTYTa MOHUTOPHHTA Kade-


http://www.soel.ru/
http://www.t-sv.ru/ozhurnale.html
http://www.adcomlogod.narod.ru/
http://ntb.tti.sfedu.ru/(%D1%81%D0%B0%D0%B9%D1%82
http://elibrary.ru/
http://www.exponenta.ru/
http://www.i-exam.ru/

cTBa oOpazoBanws, r. Mommkap-Omna).

7. Meronnyeckue YKa3aHUs JJIsl 00y4alOUIUXCH M0 OCBOEHHIO TUCHHILUIMHBI (MO1YJIA)

Ha camocTtosTenbHyI0 paboTy cTyneHTOB OTBOIUTCS 35% BpeMeHH OT 00IIel TPyJI0eMKOCTH
nuctuIIuHbl. [IpoBepka 3HAaHUH CTy/IEHTa OCHOBaHA Ha KOHTPOJIBHBIX BOTIPOCAX M JOMOJTHUTEIIbHBIX
BOHpOCElX, KaCarinuxcs COOTBGTCTBy}OH_II/IX pa3I[eJIOB JUCILIUITIINHBI.

- BBINIOJIHCHHE JIOMAITHUX 3aJaHUH 10 MPAKTHYECKUM 3aHITHIM;

- YCBOGHI/Ie, JOITOJIHCHUEC U BHUKAHUEC B pa361/1paeMLIe pa3;lem,1 AUCHUITIIINHBI HpI/I IIoOMOIIIn
3HAHWH, MMOJy4aeMbIX IOCPEACTBAM U3YUCHUS PEKOMEHyeMOU JIMTEPATYPHI.

- KOHCYJIbTAIlMH, OPTaHU30BaHHbBIC IS Pa3bsICHEHHS MPOOJEMHBIX MOMEHTOB IIPH CaMO-
CTOATCIIBHOM I/I3y‘-IeHI/II/I TE€X HWJIN HUHBIX ACIICKTOB pa3z[en013 yCBaI/IBaeMOf/’I I/IH(bOpMaI_II/II/I B OUCIIU-
IJIMHE.

8. Illepeuenb MHGPOPMAIMOHHBIX TEXHOJIOTHIi, HCNOJIb3YeMbIX NMPH OCYLIECTBJIEHUH 00-
Pa30BaTeIbHOIO Npolecca no aJucuuniaute (Moay.aw) [lepeyens He00X0AMMOr0 MPOrpaMMHOTI0
odecmeueHus

8.1 Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHH.

He npenycmoTtpeHo.

8.2 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOIO O0ecTedeHusl.
CpencTBa MyIbTUMEIUIHON 00ydarolieii 1adbopaTopuu:

— KOMIIBIOTEPHBIH Ki1acc;

— TEXHUYECKOE 00ecreYeHHe: IEPCOHATbHbIE KOMIIBIOTEPHI.

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
He mpenycMotpeHo.

9. MarepuajbHO-TEXHHYECKAsi 0a3a, HeoOXoaAMMAas JJsl OCYyIIeCTBJEHHsS 0oOpa3oBa-
TeJBHOI'0 MPoIecca N0 AMCHHUILINHE (MOIYJII0)
MarepuanbHO-TEXHUUECKOE 00€CTIEYEHNE U CIIUTUIMHBI
M OCHAIIIEHHOCTH

Ne Bun pa6or

1. Jlexuuonusie 3aHs- | Ayauropus 209 C

THUS
2. Cemunapckue 3aHsi- | Ayauropun 227 C
THUS
3. | CamocrosTenpHas Aymuropus 208 C

pabota




