MHWHOBPHAYKH POCCHUHA

benepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEKICHUE
BbICILIEr0 00pa30BaHUs
«APKYTCKHUH I'OCYJAPCTBEHHbI YHUBEPCUTET»
OI'BOY BO «UT'Y»
Kadenpa Teoperuueckoii puznuku

YTBEPX/AHO
HexaH ¢usrueckoro (axy/breTa

—

\ "‘-ﬁ/_ﬁTK/T'B‘y/:[HeB

«20» anpens 2023 1.

PaGouas nporpaMmMma qUCHMILIMHBI

Haumenosanue mucrmmnusl; 51.0.15.02 DaekTpoauHaAaMUAKA

Hanpasnenue noarorosku: 03.03.02 Pusuka

HamnpasnennocTs (mpoduis) noarotroBku: OyHpaMeHTaIbHAS GU3HKa

KBanuduxanus (creneHsb) BelTycKHUKA: bakanaBp

®opma oOyuenus:  OuHas

CormnacoBano ¢ YMK ¢usnueckoro pakynpreta  PekomeHnmoBano kadeapoii:

ITporoxoin Ne6
[TpoTokon Ne38 ot «18» anpens 2023 r. Ot «15» maprta 2023 r. ’
- . ), / ‘//'J/
[Ipencenarens Pt T e W.o. 3aB. xadenpoit CAH -
~——__ HM.byaues C.B. JloBios

Hpkyrck 2023 r.



Conepxanue

I. Llenu ¥ 3a@UN IACIIHATIIIITHBL. .......uvvvreeeeeeeeeinrsereeeeeeeaaaenssasessseeeesassssssssssesssassssssssssssssssssssssssneees 3
II. Mecto auctuminHbl B CTPYKTYPE OITOIL . ..o 3
III. TpeGoBanHMs K PE3yIBTATAM OCBOCHUS TACIIATIITHBL. ... uvveeenereeenereeneeeenseeenseeensseeensseesssnnnnnes 4
IV. ConepkaHue U CTPYKTYPA JUCIIUTITIHHBL. ......eeruveeerureernreesnureessseesnseessreessseesseeesseessseeennnnens 5
4.1. ConeprxkaHue AUCHUUIUIMHBI, CTPYKTYPHUPOBAHHOE MO T€MaM, C yKa3aHHWEM BUOB yuel-
HBIX 3aHATUH U OTBEJACHHOIO HAa HUX KOJINYECTBA AKAJAEMUUYECKUX YACOB...c.uvvreennrrreennrreeannne 5
4.2 [Inan BHeayJUTOPHON CaMOCTOATEILHON pabOThl 00YUYAIOMIUXCS TI0 TUCIUIUINHE. ........ 5
4.3. CoieprKaHUE YUCOHOTO MATEPHATIA. ....vverurrerrreenreeurernreerseeanseenseesnseenseessseenseesseessnessasseeesns 6
4.3.1. TlepeueHb CeMUHAPCKUX, TPAKTUIECKUX 3aHIATHH U TAOOPATOPHBIX PaA0OT................. 6
4.3.2. [1naH caMOCTOSATEIBHON PAOOTBI CTYHACHTOB. ... .veerveerureeereenreenseesseesseessseesseesseesaseeesnns 7
4.4, MeroanuecKkue yKa3aHUsI IO OpTraHU3aIMH CaMOCTOSATEILHON pabOThI CTYICHTOB......... 8
4.5. IlpuMepHast TEMATHUKA KYPCOBBIX PAOOT: . .cuvieurierireeireriieeieenteenieesiteeseessneesaesnseeseesneeans 8
V. YuebHo-MeToquueckoe U HHPOPMAIIMOHHOE 00ECTIEYEHUE TUCIUTUIUHBL. ......eeruveerienireanieennse 8
Q) CITHCOK JTUTEPATYPBL. .c.uveutenrienterutenteesteettenseeatesseesseessesstesseessesseenseessesseesessseesaseesaneesseesnseenns 8
0) TIEPUOTIUCCKIE FIBIIAHMS. ... eeevveeeereernsreeeureeensseesssseessseessseeesseeesssseessseesssssssssessssnsssseesssnnes 8
B) CIIUCOK aBTOPCKUX METOIMUECKUX PABPAOOTOK. ...enverererrienienirereetenitenieeiesitenseeeneeeenneeenneens 9
r) 6a3bl TaHHBIX, HTHPOPMAILIMOHHO-CITPABOYHBIE U TIOUCKOBBIE CHUCTEMBL......ceruveernevieernieeaannse 9
VI. MarepHuaabHO-TEXHUYECKOE 00CCTIEUCHUE TUCIIUIIITIHDL. .....evvereenrernreneeereesnneeenneeeneeeeneeenne 9
VII. OOpa30BATECIIBHBIC TEXHOTOTH M 1. .uvveeeurreersereennrreessseeensseeessseesssseessssesssssesssseessessssssesessssnssssees 9
VIII. OnienouyHble MaTepUanbl A TEKYIIErOo KOHTPOJIS U IPOMEXKYTOUHOM aTTECTAlHH. ........... 9

[Ipunoxxenue: GoHI OLIECHOYHBIX CPEACTB



I. Heau 1 3a7a4i JHCHUAININHBI

Lenu oucyunnunol

BHenpeHne BBICOKUX TEXHOJIOTHMN B MHKEHEPHYIO IMPAKTUKY IIPEAIOIaraeT OCHOBATEIbHOE
3HaKOMCTBO KaK C KJIACCHUYECKHMMH, TaK U C HOBEHIIMMHU METOJIaMU U pe3yJbTaTaMH (U3NYECKUX
UCCIIEI0BaHUMN.

DNEeKTpoJUHAMUKA SIBJISIETCS BaXKHOW YacThIO CO3/1a€T YHUBEPCAJIBbHOM 0asbl sl M3Y4YEHUS
o0mienpoecCHOHANBHBIX U CIEUUAIBHBIX JTUCIMILINH, BOOPYKAaeT BBITYCKHUKOB HEOOXOIMMbBIMH
3HAHUAMU JUIS PEHICHUS HAYYHO-TEXHUYECKHMX 337a4 B TEOPETUYECKUX W MPUKIAJHBIX ACHEKTaX,
3HAKOMUT CTYJICHTOB C HAy4YHBIMHA METOZAMU MO3HAHUs, IT03BOJISET HAYUYUTh UX OTINYATh TUIIOTE3Y
OT TEOPUH, TEOPHUIO OT SKCIIEPUMEHTA.

[TosToMy mporpamMma AUCHUIUIUHBI «DJIEKTPOJUHAMUKA» C(HOpPMUpPOBaAHA TakuM 00pas3oM,
YTOOBI J1aTh CTYJIEHTaM IpeJCTaBIeHHE 00 OCHOBHBIX pa3zeniaX (U3MKH 3JIEKTPOMArHUTHOTO MOJIf,
MO3HAKOMHUTH UX ¢ Hanbojee BaXKHBIMH SKCIEPUMEHTATbHBIMU U TEOPETHUECKUMH Pe3yJIbTaTaMH.
OTa IUCUUIUIMHA JI0JKHA CIIOCOOCTBYET NMPOBEACHUIO IEMapPKALMI0 MEKy HAyYHBIM M aHTHHAYY -
HBIM TIOJIXOZIOM B M3YYEHUHU OKPY>KaIOILIEr0 MHUpa, MO3BOJIAET HAYYUTh CTPOUTH (PU3NUECKUE MOJIe-
JIY IIPOUCXOSIIETO U yCTAHABIMBATE CBSI3b MEX/y SIBIICHUSMHM, IPUBUBATH IOHUMAaHHUE IPUYUHHO-
CJICZICTBEHHOW CBSI3U MEXAY siBieHUsMH. O0anas TOTH4ecKoil CTPOMHOCTBIO U ONMUPAsACh HA HKC-
nepUMeHTalnbHble (aKThl, TUCHUIUINHA «DJIEKTPOJNHAMUKA» SIBJISIETCS UICANBbHON Ml peleHUs
9TOH 3a/1a4uu, GOPMHUPYS y CTYJCHTOB IMOAJIMHHO HAYYHOE MUPOBO33PEHHE.

Juctunnuna «OIeKTpoIMHAMUKa», CIIOCOOCTBYET O3HAKOMJICHHIO CTYIEHTOB C COBPEMEH-
HOU (pU3MUECKOW KapTUHON MHUpA, MPHOOPETEHUIO HABBIKOB HKCIEPUMEHTAIBHOTO UCCIEI0BaHUS
(bu3NYeCKUX SBJICHUHN M MPOLIECCOB, U3YYEHHUIO TEOPETUYECKUX METOJIOB aHaiu3a (QU3NYECKUX SB-
JeHui, 00yYeHHIO TPAMOTHOMY MPUMEHEHHIO MOJI0KEHUH (DyHIaMEeHTaIbHON (QU3UKU K HAYyYHOMY
AQHaJIU3y CUTYALM, ¢ KOTOPBIMU HCCJIEA0BATENI0 U HHKEHEPY NMPUXOINUTCS CTAJKUBATHCSA IIPHU CO-
3/JaHMM HOBOM TEXHHKH M TEXHOJIOTHH, a TaKkKe BHIPAOOTKE Yy CTYJCHTOB OCHOB €CTECTBEHHOHAYY -
HOT'O MUPOBO33PEHUSI U O3HAKOMJICHHUS C UICTOpHEN pa3BUTHUS (U3UKH U OCHOBHBIX €€ OTKPBITUH.

[lenpro 0CBOEHHUA Kypca 3JIEKTPOJAUHAMUKU SIBJIAETCS O3HAKOMIICHUE CTYACHTOB C OCHOBHBI-
MU 3aKOHAMH TE€OPHUH JIEKTPOMArHUTHOTO IOJIS U BO3MOXKHOCTSIMU MX NPUMEHEHUS NPU PEIICHUN
3aJa4, BO3HUKAIOIIUX B UX MOCIEAYIONIECH MpodhecCHOHATEHON AeATEIbHOCTH.

3adauu oucyuniunol

® H3y4YCHHUE 3aKOHOB TEOPUU JIEKTPOMArHUTHOI'O IOJIS B UX B3aMMOCBS3H;

e (opMupOBaHHE HABBIKOB IO MPUMEHEHHIO MOJOXKEHUNH TEOPUH JIEKTPOMArHUTHOIO MOJIS K
rPAMOTHOMY Hay4YHOMY aHAJIM3Y CUTYalHH, C KOTOPBIMHU HCCIEA0BATENO U NHKEHEPY NPH-
XOJIUTCS CTAJIKUBATBCS IIPU CO31aHUM HOBOM TEXHUKHU U HOBBIX TEXHOJIOTHIA;

® OCBOCHHE KJIaCCUYECKON (PU3NUECKOM TEOPHH, OMUCHIBAIOLICH JIEKTPO-MAarHUTHBIC SIBJICHUS
B IIPUPOJIE, TOHUMAHNE NIPEJENIOB MIPUMEHUMOCTH 3TOM TEOPHUH [UIsl PEILICHHS COBPEMEHHBIX
Y NIEPCIEKTUBHBIX TEXHOJIOTMYECKUX 3a]1a4;

e (QopmupoBaHUE Y CTYJIEHTOB OCHOB T€OPUU IOJIS;

® O03HAKOMJICHHME CTYACHTOB C HCTOPUEH U JIOTUKOM Pa3BUTH DJIEKTPOIUHAMUKU U OCHOBHBIX
€€ OTKPBITHH.

I1. MecTo qucunniaunbl B cTpykTrype OITOIT

JucuumnumHa siBnsiercs 0a30BOW JUTsl U3yUeHHsI IO TaHHOMY npodmiio. B Tpethem cemecTtpe,
u3y4asi OCHOBBI BEKTOPHOT'O M TEH30PHOTO aHAN3a, CTYJICHTHI B JOCTATOYHOM CTETICHH OBJIaJeBa-
IOT SI3IKOM, Ha KOTOPOM (hOpMYJIHpYyeTcsi KiacCu4ecKas TEOpHs JIEKTPOMAarHUTHOTO IOJIsS, 3TO
MIO3BOJISICT M3JIaraTh €¢ Ha BHICOKOM YPOBHE MaTreMaTndeckoi crporoctu. [loHsTus u3 ynraemMoro
MO3Ke Kypca ypaBHEHHMH MmareMaTwueckod ¢u3uku - ¢yHkmus [lupaka u ¢yskuus ['puna - sB-
JSIFOTCSL BEChbMa CYIIECTBEHHBIMH JUISl M3JIOKCHUSI M JAIOTCSl HEMOCPEACTBEHHO B TpeIaraeéMoM
Kypce 2JIeKTpoauHaMuKu. Kak rmoka3piBaeT MpakTHKa, OHU BIIOJIHE JIOCTYIHBI CTYICHTaM, U3y4nB-
MM MaTeMaTH4YecKuil aHanu3 u quddepeHmanbabie ypaBHEHHUS.



OOcyxaeHue crapTyeT ¢ ypaBHeHHMH MakcBenia Kak akCHOM 3JIEKTPOMAarHUTHOH TEOpHUH
(cumTaercs, 4TO CTYJEHTHI 3HAKOMBI C HUMH "B IepBOM NpUOIMKeHUU" U3 Kypca oOmueil Gpu3nkm).
B 10 e BpeMs Bce TEOpETUUECKHE BBIKIAJIKU JTOBOJATCA 10 MOJYYCHHUS MaTeMaTHYecKuX (Gopmy -
JMPOBOK AMITMPHUYECKUX 3aKOHOB, IMOCITYKHBIIMX OCHOBOW MJISi CO3JAHWS CHCTEMBI YpPaBHEHUH
Maxkcserta. Kak npaBuio, Takue BBIBOJIBI IIO3BOJIAIOT MPOCIEIUTh U OOPATHYIO JIOTHKY - OT OIBIT-
HBIX (DAKTOB K PU3UYECKUM TOHATHIM U YPABHEHUSIM TEOPHUH.

Knaccndeckas s51eKTpoAMHAMUKA SIBIISIETCS] OHOM U3 OCHOBOIIOJIATAIOIIUX AUCIUIINH B MOJI-
roToBKe u3MKa, 0e3 ee rIyOOKOro MoHUMaHUsI HEBO3MOXKHO OCBOCHHE pa3/ieloB (U3HUKH, CBSI3AH-
HBIX C KOHKPETHOH Ccrienuain3anuei.

I11. TpeGoBaHus K pe3yIbTaTaM 0CBOCHHMS IHCIUIITHHBI

IlepedyeHb mIaHMpPyeMbIX Pe3yJIbTATOB 00y4eHHUS MO JUCHHUILUIUHE , COOTHECEHHBIX ¢ MHIMKA-

TOPaMHU TOCTHKEHHsI KOMIIeTeHIIHii

KoMmnerenus OIIK-1: Cnocoben mpuMeHSTh 0a30Bble 3HAHHUS B 00JIACTH (PHU3UKO-
MaTeMaTHUYeCKUX U (MJIM) €CTECTBEHHBIX HayK B cepe cBoeil nmpodec-
CHOHAJILHOM JeITeIbHOCTH

HNupukaropel koMmeTeH- | MK ou 1.1
[Ipumensier ¢pusnko-MaTeMaTHUECKU anmapat B cepe cBoeit mpodec-

uu y
CHUOHAJIBHOU OACATCIBbHOCTU HpI/IHIII/IHBI

Pesynbrarel 00yuenuss | 3naem: oCHOBHbIE (PM3NUYECKUE SBJICHUS U OCHOBHBIE 3aKOHBI KJlaccUYe-
CKOH 3JIEKTPOAMHAMUKH; FPAHULIBI UX TPUMEHUMOCTH, IPUMEHEHHUE 3a-
KOHOB B BaXHEMIINX MPAKTUUYECKUX MPUIOKEHUIX; OCHOBHBIE (pu3nye-
CKHE BEJIMYUHBI U (PU3MUECKUEe KOHCTAHTBI TEOPHH 3JIEKTPOMATHUTHOTO
HOJIsl, UX OMNPENEIIEHNE, CMBICH, CIIOCOOBl U €IUHMIIBI UX HU3MEpPEHUs;
(¢yHIamMeHTalbHble (PU3UYECKHE ONBITHI M UX POJIb B PA3BUTUU HIIEKTPO-
JTUHAMHKH.

Ymeem: o0bSICHUTH OCHOBHBIE HAOJIOJaeMble MIPUPOIHBIE M TEXHOT€H-
HbIe SBIICHUS U 3QQEKTH ¢ MO3UIUH (QyHIaMEHTaIbHBIX JIEKTPOMAr-
HUTHBIX B3aMMOJEWUCTBUI; yKa3aTh, KAKUE 3aKOHBI ONMCBIBAIOT JaHHOE
siBlieHne Wi 3()(EKT; UCTOTKOBBIBATH CMBICH (PU3MUYECKUX BEITHMUUH U
HOHATHH; 3aMUCBHIBaTh YPAaBHEHMS 1M (PU3NYECKUX BEJIMYUH B CHCTEME
l'aycca.

Braoeem: npuMeHeHEM OCHOBHBIX METOJIOB (PU3MKO-MaTEMaTHYECKOTO
aHaJIM3a JUIs PeLIeHUs] €CTECTBEHHOHAYUYHBIX 3a7ad B TEOPUHU AJIEKTPO-
MarHUTHBIX SIBIE€HUH; CaMOCTOATEIbHBIM MPUOOPETEHUEM U NPUMEHE-
HUEM 3HaHUH.

N3yueHne kypca criocoOCTBYeT pa3BUTHIO 00I1e00pa30BaTEIbHBIX YMEHUN CTyICHTA!

e puoOpeTaTh HOBbIC 3HAHUS, OCHOBBIBASACH HA MOJyUYECHHBIX TP N3YUYEHUH Kypca 3HAaHUIX U
YMEHUSX;

e cobupath, 00pabaThIBaTh U HHTEPIPETUPOBATH JaHHbIE, HECOOXOAUMBIE JJ1s1 (POPMHUPOBAHUS
CY/IE€HUH 110 COOTBETCTBYIOLIMM IpOOIeMaM;

® UCHOJb30BaTh B MO3HABATEIbHON U MpodeccHOHANbHOM AEATeNbHOCTH HAaBBIKM paboThHI ¢
uH(popMalen U3 pa3InyHbIX HCTOYHUKOB;

® [PUMEHATH HAa MPAKTHKE U B HAyYHO-HCCJIEI0BATENbCKON IeATEIbHOCTH 0a30Bbie Tpodec-
CHUOHAJIbHBIE 3HAHUS;

®  UCTOJB30BATh MOJTYYCHHBIC CIICIIMATH3UPOBAHHBIC 3HAHUS JIJIsl OCBOCHUS IPOPHIBHBIX (-
3WYECKHX JUCLHILUINH (B COOTBETCTBHH C MPO(PUIIEM MTOITOTOBKH);



MOHMMATh U U3JaraTh NOJy4yaeMyro HH(pOpMaLHIO.

IV. Coaepixanue M CTPYKTYpa AHCHUIINHBI

OO0OBeM IHMCIUIUIMHEBI COCTABIIAET 5 3aueTHRIX eaeHull, 180 yacoB, B ToM uncie 132 4. KOHTaKT-

HOU paboTBHI.

3aHATUS TIPOBOMSATCS TOJIBKO B OYHOH (hopMe OOydeHUs ¢ NMPUMEHEHHEM JUCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSATEIbHON paboThl cTyneHToB 4yepe3 DUOC dakynpTeTa. DIEKTPOHHON W JTU-
CTaHIIMOHHOW (hOpM 00YUCHHUS HE MPEILyCMaTPUBACTCS.
Ha npaktnueckyto noaroroBky orBoautcs 60 ay IMTOPHBIX 4acoB.
dopma IpOMEKYTOUHOU aTTECTAIUU: IK3aMEH.

4.1. Couepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BU/10B y‘leﬁHbIX

3aHATHH U OTBEACHHOI'0 HA HUX KOJINYEeCTBA aKAACMHUIECCKHUX YaCcoB

Ne | Paz- | C| Bc ! Bunbt yueGHOIt paboTshl, DopMbI TEKY-
n/n | gen | € | er | HUX | BKJIIOYas CAMOCTOSTEIBbHYIO paboTy oOydarommxcs , IpakTH4ye- | [Iero KOHTPOJIs
auc- | M | O | Ipak- CKYIO IIOATOTOBKY U TPY/I0EMKOCTh yCIIEBaEMOCTH;
ou- | € | 4a | TM4e- (B yacax) ®opmMa npome-
- | C co | ckas JKyTOUHOM aT-
KonTakTHas pabota mpernonasatens ¢ o0ydaromu- | CamocTosi-
HBl/ | T B oI~ TeCTaLUU
MHCS TeNbHAas
TEeMBI | P ro- (no ceme-
pabora
TOBKa Jlexuu Cemunapckue | Koncynprammu cmpam)
00y- /TIpakTHyYeCcKue
4aro- /mabopaTopHbIe
LIHX- 3aHATHA
cs
1 1-16 |4 180 |60 60 60 2 22 [IpakTrye-
CKoe  3aja-
HHE; dK3aMe-
HAalnmMOHHBIC
OueTsl
Uroro: 180 |60 60 60 2 22

4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSITEJIbHOM Pa00Thl 00YYAIOIIUXCS M0 TUCHUTIINHE

Cemectp Haszsanune | CamocrostensHas pabora odydaronuxcs | OneHoyHoe | Y4eOHo-
pasiena, Te-pu,  camo-|Cpoku  Bai-| Tpymo- CpeICTBO MeTOoAnYe-
MBI CTOSITETILHOM | IOTHEHUSI | eMKCTh ckoe  obec-
paboThI (gac.) TicHeHHe
camocCTos-
TEJIbHON pa-
00THI
Tema 1-6 3ananue B Bu- | [Tocne npoii- 22 Jlemonctpa- |HUcrounuku u3
e 3aJa4uu JCHHBIX TCM IIUS TOTOBBIX | OCHOBHOM u
penieHuin JOTIOJIHHUTEIIb-

HOW nuTepaTy-

pBI
MPAKTUYECKUX

06-
pa3oBaTesbHbIC
pecypesl,  1o-
CTyMHBIE  TIO

1o TEME

3aHATHI;

JIOTHHY U Tapo-




JI0, IPEIOCTaB-
nseMbiM Hayu-
HOW OuOmnmore-
kot UT'Y.

4.3. Cogep:xanue yueOHOro MmaTepuaja
Coaepixanue pa3aejioB U TeM TUCHUILIUHBI

Temal DOnexkrpocraTnka

VYpaBuenune Ilyaccona, ¢pynknus I'puna, 3akon Kynona. Pa3noxenue moreHnuana 3JIeKTpocTa-
TUYECKOTO MOJIS IO MYJIbTUIIONAM. DHEPTUs CUCTEMBbI 3apsI0B BO BHELIHEM TIOJIE.

Tema 2 MarnurocraTuka

VYpaBHeHHE 11 BEKTOPHOTO MOTEHIMala CTAllMOHAPHOTO TOKa, €ro pelleHue, 3aKoH buo-
Cagapa-Jlannaca. Cuna Jlopenua, 3akoH AMmepa Jijisi B3aUMOJICUCTBUS JIBYX TOKOB, AJIEKTPOJUHA-
MHYECKas NOCTOsIHHAsA. MarHUTHBIN AUIIOJIBHBIA MOMEHT U BEKTOPHBINA MOTEHIMAJl CUCTEMBI TOKOB.
Cwiia 1 MOMEHT CUJIBI, ICMCTBYIOIIUE HA MATHUTHBIN JUIIOJIb BO BHEIIIHEM II0JIE.

Tema 3 Jlunamuueckue ypaBHeHUs MakcBemia

3aKOH SJIEKTPOMAarHuTHOM WMHIOyKIuu Dapajnes, 3aKOH COXpPAaHEHMS 3apsiia, TOK CMEILCHUS
MakcBeiia Juist 3aBUCAIIMX OT BpeMeHH noseil. CoxpaHeHne SHEPrUU B 3JEKTpoJUHaMUKe. Bextop
[ToitnTuara. KanubpoBodHasi HHBApHAHTHOCTb, YPaBHEHUS ISl IIOTEHIIAAJIOB.

Tema 4 OnexkTpoMarHUTHbIE BOJHBL: BoigHOBOE ypaBHEHUE /IS NOJIEH U IOTEHIIMAIIOB U €r0
penieHue, NornepeyHoOCTh AJIEKTPOMArHUTHBIX BOJIH, BEeKTOp [loiiHTHHTra. 11nockue MmoHoXpoMaTnye-
CKHE BOJIHBI, MOJISIPU3ALIUS.

Tema 5 OCHOBBI TEOPUH U3TYUYCHUS

Oyuknust ['puna ans oneparopa [lamambepa, 3ana3apiBaromye noteHnuansl. [lorenuans Jlu-
eHapa-Buxepra, DJIeKTpOMarHuTHOE IOJIE€ YCKOPSEMOI0 TOYEUHOTO 3apsja. YTJIOBOE paclpeselie-
HUE MHTCHCUBHOCTH m3inydeHus, popmyna Jlapmopa. brivxHss, HHIyIHpOBaHHAS ¥ BOJTHOBASI 30HBI
MOJISI M3JTyYEHHUS HEPEISITUBUCTCKON CHCTEMBI 3apsiioB, 1Mojie B OmkHel 30He. [lose B BOTHOBOI
30HE, ANEKTPUUECKOE TUMOIBHOE U MATHUTHOE JAUMNOJIBLHOE U3TyUEHUE, OJISIPU3aIUs U MOIIHOCTb.

Tema 6 PenstuBuctckas GopMyIupOBKa AIEKTPOIUMHAMHUKI

CriennanbHasi TEOPUST OTHOCUTEIBHOCTH: OMBITHBIC (PAKThI, MOCTYJAThl DWHIITEHHA, Tpeod-
pazoBanus JlopeHa. YeTbIpeXBEKTOPHI U YETHIPEXTEH30Pbl. UeThIpeXMepHbId noTeHIMan. TeHn3op
AJIEKTPOMArHUTHOTO TNOJs. YpaBHeHUs: MakcBelia B KOBapuaHTHOW (opme. 3akoH mpeoOpas3oBa-
HUSI KOMIIOHEHT 3JIEKTPOMAarHUTHOIO TOJIS.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHH M J1a00paTOpHBIX padoT

Ne Ne paznena | HaummeHoBaHue ceMuUHapoOB, IpaKTHYE- Tpyno- | Ouenounsie dopmupyeMsble
/o U TEMBI CKUX M JIAOOpATOPHBIX PaboT €MKOCTb CpencTBa KOMITCTCHITHH
UCIUAILINA- (dackr)
HBI
1 2 3 4 5 6
1. 1 Ypasuenue [lyaccona 2 Onenka ycr- | OIIK-1
2. 1 @Dyukuus ['puna 2 HBIX OTBE- OIIK-1
3. 1 3akoH Kymona 2 TOB, oueHKa | OIIK-1
4. 1 Pasnoxenue noreHnuana 3JeKTpocTaTu- 2 paboTe! y OIIK-1
YECKOTO TOJISI IO MYJIBTHIIONSIM MOCKH, BBI-
5. 2 YpaBHeHue I BEKTOPHOTO MTOTEHI[HATA 2 TOJHCHNE OIIK-1
CTAIMOHAPHOTO TOKA KOHTPOJIb-
6. 2 Penienue ypaBHEHHs ISl BEKTOPHOTO TI0- 2 HBIX padoT,  CO[IK-]
TeHIMATA OLeHKa /10-
7. 2 3akon buo-Caapa-Jlannaca 2 MAlHEH pa- | OTIK-1
8. 2 MarauTHsIi TUIIONBHBIA MOMEHT U BEK- 2 GoTBL. OIIK-1
TOPHBIA OTEHIIMAJ CHCTEMBI TOKOB




9. 3 3aKoH 31eKTpoMarHuTHoi uuaykuuu da-
pazest

10. 3 3aKoH cOXpaHEeHus 3apsa, TOK CMellle-
HUsl MakcBesuia 1S 3aBUCSILUX OT Bpe-
MEHU NoJIeH

1. 3 CoxpaHeHre YHEPTUH B SJIEKTPOINHAMU-
ke. Bektop IloiiHTHHTa

12. 3 KannbpoBodHasi HHBAPHAHTHOCTh, YPaB-
HEHHMsI JUI NOTEHINAJIOB.

13. 4 BoxHoBoe ypaBHEHuUe A1 MOJIel U To-
TEHLUAJIOB U €r0 pellleHue

14. 4 ITonepeuHOCTh 3JEKTPOMAarHUTHBIX BOJIH,
BekTop [lolHTHHTA.

15. 4 IInockue MOHOXpPOMAaTUYECKHE BOJIHBI

16. 4 Tlonspuzanus

17. 5 Oynkius ['puna nms onepatopa Janam-
Oepa, 3ama3IpIBaIOLINE TOTSHIIHAIIBI

18. 5 ITorenuuane! Jluenapa-Buxepra, Dnek-
TPOMarHUTHOE T0JI€ YCKOPSIEMOIo TO4ey-
HOTO 3apsija.

19. 5 YrnoBoe pacnpezieieHe HHTEHCUBHOCTH
uznydenus, popmya Jlapmopa

20. 5 brnvxHA4, MHIyLIHPOBaHHAsS U BOJIHOBAS
30HBI NOJISI U3ITyYECHUS] HEPEISITUBHUCT-
CKOW CHCTEMBI 3apsii0B

21. 5 ITone B BOTHOBOM 30HE, 3JIEKTPUUECKOE
JUIOJIbHOE U MarHUTHOE TUIIOJIbHOE U3-
Jy4YeHHe

22. 5 [Tone B BOTHOBOM 30HE, AJIEKTPHUECKOE
JUTOJIbHOE U MarHUTHOE TUTIOJIBbHOE 13-
JTy4eHHE, TOJISIPU3ALIIS U MOIIHOCTD.

23. 6 CrnenmanpHasi TEOPUST OTHOCUTEILHOCTH:
OTIBITHBIC (PAKTHI

24. 6 ITocrynatel DiiHIITEHA, TPeoOpa3oBa-
Hus JlopeHna

25. 6 . HeThIpeXBEKTOPHI U YETHIPEXTEH30PHI.
UYerbipexMepHblil noTeHnuan. Tensop
3JIEKTPOMArHUTHOTO MOJIS.

26. 6 YpaBHeHus MakcBeiula B KOBApUaHTHOM
hopme

27. 6 3aKkoH MpeoOpa30BaHUsI KOMIIOHEHT 3JIEK-
TPOMarHUTHOI'O HOJISL.

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

4.3.2. Il;1an caMoCTOATEJILHOM PadoThI CTYAeHTOB

Ne Tema Buna camocrtositenbHOM 3ananue Pexomennyemas | KonmuectBo ua-
HEJI. paboThI JIUTEpaTypa COB
1-4 BueayaurtopHas, pemte- | 2 (3amaum ma- | 1,2

ONEeKTPOCTATHKA | pye 3amay parpagos 1,2 8
ril)
5-11 Junamuyeckue | BHeaynuropHas, peme- | 2 (3amauum ma- | 1,2
ypaBHEHHUsI Makc- | HUe 3a1a4 parpada 1 8
BeJLIa r3)
12- IIeKTPOMATHHT- BueaynutopHas, pemte- | 2 (3amaun ma- | 1,2
16 HEIE BOJIHEL HUE 32714 parpada 1 6
r14)




4.4. MeTonnueckne yKa3aHus 110 OPraHU3aliHM CAMOCTOSATEJIbHOM PadOThI CTYAeHTOB

OcHoBHas 3ajlaya BBICHIETO0 O0O0pa30BaHMs 3aKI0YaeTcss B (DOPMUPOBAHMM TBOPUECKOW JMYHOCTH
CHELHAINCTa, CIOCOOHOTO K CaMOPa3BUTHIO, CaMOOOPa30BaHUI0, NHHOBALIMOHHOM JIESITEIbHOCTH.
CamocrosTenbHas paboTa pean3yercs:

1. HemocpeacTBeHHO B Ipoliecce ayJUTOPHBIX 3aHATHN - Ha JIEKUUAX, IPAKTUYECKUX U CEMUHAp-
CKUX 3aHATHSX, IPH BBITIOJIHEHUH JTAOOPAaTOPHBIX padoT.

2. B xoHTaKTE C npenoaaBaTejicM BHEC paMOK paCIiMCaHus - Ha KOHCYJbTAallHUAX I10 y‘-Ie6HBIM BOIIPO-
caM, B X0JI¢ TBOPUYECKUX KOHTAKTOB, NPHU JMKBUIALMH 3a/10JDKEHHOCTEHN, NPU BBINOJIHEHUH UHIM -
BUAYaAJIbHBIX 3a)1aH1/1171 U T.AO.

3. B 6ubnuoteke, 1oma, B OOLIEKUTHH, HAa Kadeape Ipu BEIMOJHEHUH CTYJICHTOM Y4€OHBIX U TBOP-
YEeCKHX 3a/1a4.

['paHuLIBl MEXIY STUMH BUAAMHU pabOT JOCTATOYHO PA3MBIThI, & CAMH BHJIbI CAMOCTOSTEILHON pa-
00ThI mepecekatoTcsi. Takum 00pa3oM, CaMOCTOSITENIbHON paboTa CTYJIEHTOB MOXET ObITh Kak B
ayJIuTOpUH, TaK U BHE €€.

4.5. IllpumepHasi TeMaTHKa KypCOBBIX padoT:
VY4eOHBIM MJIaHOM HE MPeyCMOTPEHO HAMMUCAaHUE KypCOBBIX paboT.

V. YueOHo-MmeToauyeckoe 1 HHGOPMANMOHHOE 00ecreyeHue U CIUTIINHbI

a) CIIMCOK JINTepaTypbl
OCHOBHAs JINTEparypa

1. Jlannay, JleB /labuaoBuu Teoperudeckast pusuka [Tekcer] : yued. mocobue s crya. us.
criett. yH-ToB : B 10 1./ JI. /1. Jlannay, E. M. JIudmmw,. - 8-¢ uza., crep. - M. : duzmatiut. - 22 cMm.
T. 2 : Teopusi moas / pen. JI. I1. Iluraesckuit. - 2012. - 533 c.
2. AuekceeB, Asekceil UBanopuy. COOpHUK 32/1a4 10 KJIACCHYECKOM 3IeKTPOAUHAMM-
Ke : yueb. mocobue / A. 1. Anekcees. - 2-e u3n., crep. - CII6. : Jlans, 2008. - 318 c. (12)

JIOTIOJTHUTEIBHAS JTUTEpaTypa

1. BpenoB, Muxanj MuxaiiaoBuu. Knaccuueckas ynekrpoauHamuka [Teker] : yue0. moco-
6ue / M.M. bpenos, B.B. Pymsuues, U.H. Tonteirun;llon pen. U.H. Tonteiruna. - CII6. :
Jlans, 2003. - 399 c. (188)

2. bareirun, Baaaumup BaagumupoBud. CO0pHUK 32124 110 3J1€KTPOAUHAMMKE U CIICLIH-
aNbHOU TeopuH OTHOCUTENbHOCTH [TekcT] : yued. mocodue / B. B. bareirun, 1. H. TonTer-
T'HH. - 4-¢ m31., nepepad. - CII6. ; M. ; Kpacuonap : Jlans, 2010. - 473 c. (44)

3. Bb.B. ManrazeeB. Knaccudeckas sneKTpoAMHaMHKa (JEKTpO- M MarHutoctatuka), 2003,
Ury, (50 sxs.)

4. b.B. ManrazeeB. Kiaccuueckasi ayeKTpoauHaMuKa (IMHaMHYECKHE YpaBHEeHHs MakcBeia,
ANeKTpoMarHuTHeIe BosHbI), 2006, UT'Y, (110 3k3.)

0) mepuogUYecKne U3TAHNUS

- HCT

B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoToK
- HET


http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%82%D1%8B%D0%B3%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D1%80%D0%B5%D0%B4%D0%BE%D0%B2%2C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%BD%D0%B4%D0%B0%D1%83%2C%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%B0%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87

F) 0a3bl JAaHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO'-IHBIe H NMOUCKOBBbIC CHCTEMBbI

MHTEPHET pecypchl B CBOOOAHOM jaoctyne, Ha caiite UI'Y www.isu.ru u ¢usnueckoro ¢a-
kynsTeTa UI'Y.

VI. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne T CHUNTHHbI

VYyebHas aymuTopus i MPOBEJACHUS 3aHATUH. 7151 mpoBeieHns 3aHATHN JIEKIIMOHHOTO TUTIA B
KauecTBE JAEMOHCTPAIMOHHOTO 00OPYI0OBaHMs MCTOIB3yeTCsl MelloBasi Jocka. HarmsmHocTs obec-
MEYMBACTCS TMMYyTeM M300paKEHUS CXeM, auarpamMM u GopMys ¢ MoMoIIbio Mmena. Mcnonb3oBanue
100aTbHOW KOMIBIOTEPHOM CETH TO3BOJISET 00ECIeYHTh TOCTYITHOCTh MIHTepHET-pecypcoB U pea-
JU30BaTh CaMOCTOSITEBHYIO pabOTy CTyAeHTOB. Ha JeKnusx MOTYyT MCIOJB30BaThCS MYJIBTHME-
JTUIHBIC CPEJICTBA: MPOCKTOP, MEPEHOCHOM 2KpaH, HOYTOYK. Ha dakynsTeTe mMeeTcss KOMIbIOTEpH -
3UpOBAaHHAS ayIUTOPHS, IPEAHA3HAYCHHAS JIJIST CAMOCTOSTEIHbHOU pabOThI, C HEOTPAaHUYCHHBIM JI0-
cTtynoM B MHTEpHeT.

Matepuanbsl: y4eOHO-METOAMYECKUE MOCOOus, 3a/laHus IJsl ayJAUTOPHON U CaMOCTOATEIbHOU
paboThI CTYICHTOB.

VII. O0pa3oBaresibHbIE TEXHOJIOTHU:

3anaq1/1 H3JIOKCHUA U U3YUYCHHUA JUCHUIIIIMHBI PCATTU3YIOTCA B CIICAYIOIIUX (bopMax ACATCIIbHOCTH

® JICKIMH, HAOCJICHHBIC HA IMOJTYYCHUC HCO6XOI[I/IMOI7I I/IH(i)OpMaHI/H/I, M €€ UCIIOJIB30BAHUC ITPU
PEIICHUHN NPAKTHYCCKUX 3a1a4,

® JIPAKTUYCCKHUEC 3aHATHA, HAIIPABJICHHBIC HAa AKTHBU3AIUIO IM03HABaTEIILHOM JACATCIIBHOCTH
CTYACHTOB U HpHOGpeTeHI/IH HMHU HABBIKOB PCIICHUA IMMPAKTHUICCKUX U HpOGHGMHHX 3aJa4,

¢ KOHCYJIbTallUH —CKCHCACIBbHO JJI BCCX KCIAOIINX CTYACHTOB,

® CaMOCTOATCJIbHAd BHCAYyAUTOPHAA pa60Ta HaIripaBJICHA Ha HpI/I06p€T€HI/I€ HaBBIKOB CaMOCTO-
ATCJIBHOI'O PCIICHUS 3a/1a4 M0 JUCHUIIIIMHE,

L4 TCKYH.[I/If/'I KOHTPOJIb 3a ACATCIIbHOCTBIO CTYJACHTOB OCYIICCTBIIACTCA HA JICKIHMOHHBIX U ITPaK-
TUYCCKHUX 3aHATUAX B XOAC CaMOCTOATCIBbHOI'O pCHICHUA 3a/1a4, B TOM YUCIIC Y JOCKH.

VIII. OneHo4yHbie MaTepHabl 11 TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu
@OH/I OLICHOYHBIX CPEACTB IIPEACTABIICH B IIPUIIOKECHUH.

8.1. OuleHOUHBIE CpeICTBA ISl BXOJITHOTO KOHTPOJISI: HE TPEOYIOTCS.
8.2 Or1eHOYHBIE CPEICTBA TEKYIEr0 KOHTPOJISI — KOHTPOJIbHBIE PAOOTHI
BapuaHT KOHTPOJILHOM PaboTHI

69. beckoHewHas MIOCKAA IUIHTA TONNIHHOH @ PABHOMEPHO 3apsXXEHA IO
obsemy ¢ moTHOCTEIO p. Halii moteHiman ¢ H HanpskeHHOCTs E anexTpH4e-
CKOIo MOJIA.

84. PaccmarpuBas aTOMHOE AP0 KaK paBHOMEPHO 3apsiKCHHBINA map, Haii-
TH MAKCHMAIBHOE SHAYCHHE HANPAKEHHOCTH €T0 IEKTPHYECKOTO MOMA Finay.
1

Pagmyc sjpa R = 1,6 - 10“"3115&1, sapan Zep (A — aromHEI BEec, £ —
NOPSAIKOBLI HOMED, €p — EMEHTApHLIH 3apan).

IIpumepsbl BonnpocoB
e Kakas u3 HapHCOBaHHBIX KOH(PUTYPALUNA JIEKTPOCTATUYECKOTO MOJISI HEBO3MOXKHA?

AR 2 \d .
X 3 \‘/_ fIit


http://www.isu.ru/
http://www.isu.ru/
http://www.isu.ru/
http://www.isu.ru/
http://www.isu.ru/

Cuna Amnepa, fneicTByronias Ha OECKOHEYHO MaJIblid 3JIEMEHT C TOKOM I' A B maranTHOM noie,
3aIlUCBIBACTCS B BUJIE:

dF = I[dI % B] dF = IdIB
ﬁ=q[f5><§] d2F :ﬂfﬂz[dﬂx[ﬁzxﬁz]
41T ?'13‘2

Brisectu ypauenwue Ilyaccona A¢ =—47p y3 ypaBHeHH MakcBeia st 9JIEKTPHYECKOTO T0-
JI51 B DJIEKTPOCTATHUKE.
[TonepedyHOCTh AIEKTPOMATHUTHBIX BOJH O3HAYACT

e [onepevyHas KOMIIOHEHTA dJIEKTpUUYe- | ®  IPOJOJIbHAsA KOMIIOHEHTa MarHUTHOTO MOJIS
CKOT'O I10JIs1 BOJIHBI paBHA HYJIIO BOJIHBI paBHA HYJIIO

e BOJIHA PACIPOCTPAHSETCS B HAIPaBJe- | ®  BEKTOPHI MOJIA NEPIECHIUKYIISIPHBI HAaIllpaB-
HUU MONEPEYHOM K BEKTOpPY TOKa JICHUIO PacIpOCTPAHEHUs BOJIHBI

8.3 OLeHOuYHbIE CPEACTBA IPOMEKYTOUHOTO KOHTPOJISA

dopma npoBeAeHUS IPOMEKYTOUHON aTTECTAUN — HK3aMEH.

Bonpocel 1 3a1aHUA K JK3aMEHYy
Bonpocsl

1.
2.

SN

*

10.

11

OCHOBHBIE YaCTH U CTPYKTYpa KJIaCCUYECKOU ANEKTPOAUHAMUKH. Y paBHeHUs MakcBesa.

DNIeKTpOCTaTHKA:

e Vparuenue [lyaccona, pynknus ['puna, 3akon Kyona.

e PaznoxeHue MoTeHNMaa 3JIEKTPOCTATHUECKOTO OIS 0 MYJIBTUIIONSM.

e DHeprus CUCTEMBI 3aps/I0B BO BHEIITHEM TOJIE.

MaruurocraTuka:

e VYpaBHEHHUE AJI1 BEKTOPHOrO MOTEHIMAala CTAl[MOHAPHOIO TOKa, €ro pelleHue, 3akoH buo-
Casapa-Jlamnaca.

e Cwia JlopeHua, 3akoH AMIiepa JUisl B3aUMOJEHCTBHS JBYX TOKOB, 3JIEKTPOJMHAMHUYECKAS
IIOCTOSIHHAS.

e MarHuTHBIN AUMIOIBHBI MOMEHT M BEKTOPHBIN MOTEHIIUAT CUCTEMBI TOKOB.

e (Cwia ¥ MOMEHT CWJIbI, IEHCTBYIOIINE HA MATHUTHBIN AUIIOIb BO BHEILIHEM I10JIE.

3aKOH D3JIEKTPOMarHUTHON MHAyKunMn Papanes, 3aKOH COXpPaHEHMs 3apsa, TOK CMEILEHUs

MaxkcBesuia /Ui 3aBUCSILIKX OT BPEMEHHU MOJIeH.

CoxpaHeHue 3Hepruu B ekTpoauHamuke. Bekrop [loitHTHHrA.

KanubpoBoyHas ”HBapUaHTHOCTb, YpPaBHEHUS JJIsl IOTEHIIUAJIOB.

ONEeKTPOMAarHUTHBIE BOJIHBI:

e BonHOBOE€ ypaBHEHUE IS MOJEW U NOTEHLUAIOB U €0 PEIICHNE, IONEPEUYHOCTD AJIEKTPO-
MarHUTHBIX BOJIH, BeKTop [loitHTHHTa.

e [lmockue MOHOXPOMATUYECKUE BOJIHBI, OIS PU3AIIUSL.

Oyukuus ['puna qig onepatopa Jlanambepa, 3ama3abIBarolye MOTEHIHAIIBI.

ITorenunans! Jlnenapa-Buxepra, DJI€KTpOMAarHUTHOE IMOJE YCKOPSEMOIO TOYEYHOIO 3apsija.

VYriioBoe pacnpesiesieHne THTEHCUBHOCTH U3iy4eHus, opmyina Jlapmopa.

ITpocreiimme n3myyaromme CUCTEMBI:

e bmnkHSS, MTHAYIUPOBAHHAS U BOJHOBAS 30HBI MOJIS U3TyUYEHUS] HEPETISTUBUCTCKOM CHCTE-
MBI 3apsJI0B, [0JIe B OJIMKHEH 30HE.

e [lone B BOJHOBOH 30HE, 3JEKTPUUYECKOE AMIMOIBHOE U MArHUTHOE JMIIONBHOE H3IydeHHe,
MOJIIPU3ALUS U MOIIIHOCTb.

. CHCI_[I/IaJ'IBHaH TCOpHA OTHOCUTCIBbHOCTH: OIIBITHLIC (I)aKTa, MOCTYJIAThI 3I>'IHLHTCf/'IHa, Hpeo6pa30-

BaHus Jlopenna.



12. YeTbIpeXBEKTOPBI M YETHIPEXTEH30PBl. UYeThIpeXMEpHBIN MOTEHIMAI. TE€H30p AJIEKTPOMAarHuT-
HOro moJis. YpaBHeHHs MakcBeila B KOBapUaHTHOU ¢opMme. 3aKoH MpeoOpa3oBaHUs KOMIO-
HEHT 2JIEKTPOMAarHUTHOT'O TIOJIS.

IIpumeps! 3aganuii

1.
2.
3.

AN

10.
11.
12.
13.

14.
15.

16.
17.
18.

HaiiTu nosie 351eKTpUYECKOrO AUIOIIS.

HaiiTi 3Hepruto 3J1eKTpOCTaTHYECKOTO MOJIs PABHOMEPHO 3apsKEHHOTO I1apa.

[Tpy KakOM YCIOBHH DIEKTPUYECKHI JUIONBHBI MOMEHT HE 3aBHCHT OT BBIOOpa Hayaia
KoopauHart. J[okazaTh, 4TO y CUCTEMBI YACTHII, JIJII KOTOPBIX OTHOIICHHE 3apsija K macce
OJMHAKOBO, JIEKTPUYECKOE TUTIOJIBHOE U3TYUYEHUE OTCYTCTBYET.

2
pr)="e  (Z+1)

[ToreHIan 3JIEKTPOCTATUYECKOTrO MOJISl B aTOME BOJIOPOAA UMEET BU a r

, TJIe €y, a —TlocTosiHHbIe. HaliTu pacnpenenenue 3apsiaa p(r).

Halitn BEeKTOp-NIOTEHIMA OJHOPOAHOIO MATHUTHOT'O ITOJIA.

Haiitu mosie oqHOPOAHO 3apsyKEHHOTO 1Iapa.

Jloka3aTh, 9TO MAarHUTHBIA MOMEHT IMOCTOSTHHOTO TOKA, TEKYIIETr0 B OTPaHUYCHHON 00JacTH

MIPOCTPAHCTBA HE 3aBUCUT OT BHIOOpA Havaja KOOPIMUHAT.

HaiiTn 3HEpruto B3anMoIEMCTBHS IBYX OJHOPOIHO 3apsKEHHBIX I1apOB.

(W (@)

Haiitu notexnuan ¢ u noje £ paBHOMEpPHO 3apsHKEHHOTO OTPE3KA.

HaiiTi none u noteHuuan oAHOPOIHO 3apSKEHHOT0 OECKOHEYHOTI0 HMIHHIPA.

HaliTi sHepruo 31eKTpUYECKOT0 MOJIsl pPABHOMEPHO 3apsyKEHHOTO 1Iapa.

OnpenenuTb SHEPTUIO, TEPSAEMYIO 3apsLDKEHHOM YacTHUIIeH MPH MpoJieTe yepe3 KOHAEHCATopP.
HaliTu rupoMarHuTHOE OTHOIIEHHE ISl PABHOMEPHO 3apsDKEHHOTO 111apa, BPALAIOLIErocs C
YIJIOBOM CKOPOCTBIO (.

Haiitu nose u moTeHnuan 0HOPOTHO 3apsKEHHOr0 OECKOHEYHOTO TIOCKOTO CIIOSL.

Haiitu cunmy B3auMoJIeHCTBUS ABYX NPSIMOJMHEWHBIX OECKOHEYHBIX TOHKHUX IMPOBOJHUKOB,
NPUXOJALLYIOCS Ha €AUHMILY UX JJINHBI.

Haiiti MmarauTHOE noJie, co3aBaeMoe OECKOHEUHBIM MPSIMOJIUHEIHBIM TOKOM.

HaliTu MarHuTHOE 110J1€ MarHUTHOTO JUIIOJIS.

Halitn MarHuTHOE I0JIE TOHKOTI'O KOJBIEBOIO IPOBOJHUKA HA OCH, MIPOXOASAIIEH Yepe3 ero
LEHTP NEPIEHIUKYIISIPHO €r0 MJI0CKOCTH.

Ilpumep mecmosvix 3a0anuit 011 RPOGEPKU CHOPMUPOSAHHOCHIU KOMNEMEeHYUIL, YKAZAHHBIX gbluie n.3:

. q’OI).\I}"JlEt JJIH HHTEHCHBHOCTH JIEKTPOMAMHUTHOIO H3JIYVYCeHHH
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3aKoH COXpaHeHHs 3aps/ia
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1) Ea—i—dny =0; 2)
4) divA = 0; 5) divj = 0;
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3¢
o+ divi=0; 3) (d—‘; +divA = 0;




3. Kanu6poska Jlopenia

10 .. . 10¢ .. . OF | & o
1) Ea—i—dng =0; 2) Fa—l—dn«A—O, 3) a—i—dnA—O:
4) divA = 0; 5) divy = 0;

4. Kanubposka Kyiona
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[Tporpamma cocrtaBieHa B coorBeTcTBuH ¢ TpeboBanusimu @I'OC BO mo HanpaBieHHIO TOAT0-
ToBKH 03.03.02 ®usuka.

ITporpamma paccMoTpeHa Ha 3aceiaHuu_Kadepbl TeOpeTHUeCcKon (HU3NKU
«15» mapra 2023 r. p

[Tporokon Ne6 U.o. 3aB. xadenpoit 2 C.B. JloBuoB
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Hacrosiimasgs mnporpamMma He MOMxeT ObITh BOCHPOHM3BedeHAa HH B Kakoil ¢opme 0e3
NpeABapUTEIbHOI0 MMCHbMEHHOI0 pa3pelieHus kKadeapbl-pa3padoTunKa NporpamMMmabl.



