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1. Heab u njaHupyeMble pe3yabTaThl 0CBOCHHSI JUCHUNIMHBI (MOIYJIs)

[enbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHUE CIEAYIOMINX KOMIETEHIIUI:

—OIIK-1 - CnocoOGHOCTh TIPUMEHATH 0a30Bble 3HaHUSA B oOnacTh  (pu3MKO-
MaTeMaTHYECKUX U (WJIM) €CTECTBEHHBIX HayK B cepe cBoei npodheccHoHaIbHOM AeITeIbHOCTH;

—IIK-1 — CnocoGHOCTh MPOBOAMTH HAy4yHbIE HCCIEIOBAHUSA B BBIOpaHHOH oOsacTu ¢
MCIIOJIb30BAHUEM COBPEMEHHBIX AKCIEPUMEHTAJIbHBIX M TEOPETHMUECKUX METOAOB, a TaKkKe
MH(POPMALIMOHHBIX TEXHOJIOTUH.

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICII M METOJIbI UCCIIEIOBAHMS (PU3MUECKIX
IPOLIECCOB U SIBJICHUM;

UIIK-1.1. Cobupaer W aHATU3UpPyeT HAYYHO-TEXHHYECKYI0 HH(OpPMAIUIO IO TeMe
uccieoBaHusl, 0000111aeT Hay4Hble JaHHbIE B COOTBETCTBHUHU C 337a4aMU UCCIICOBAHMSL.

2. 33}13‘[“ OCBOCHHA TUCHUIIIMHBI

— OcBOUTh OHATUHHBIN anmapaT U ONpeAeTICHUs, U3TI0KEHHBIE B Kypce DIEKTPHUUECTBO
Y MarHeTu3M

— OBnaieTh OCHOBHBIMHM METO/IaMU U3YUYECHHUS AIEKTPOMArHUTHBIX MPOIIECCOB U SIBJICHUIA.

— YMeTh TpPUMEHSATHh TMOJYYEHHbIE 3HAHUA JUIS PEIIeHUS MPAKTHUECKUX 3ajJad
npohecCuOHaNBHOM NeSTeNbHOCTH.

3. MecTo AucUMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbI

HI/ICHI/IHHI/IHa OTHOCHUTCS K 0053aTeNbHON YacTU O6paSOBaTeHBHOﬁ IIporpamMmeal.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 AUCHHUIINHE

Cemectp 3, 5K3aMeH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

Jlnst u3yyeHus U MOHUMAaHUs MaTepHasa JaHHON TUCIMIUIMHBI 00y4YaloMiCs T0JIKEeH
BJIa/IETh OCHOBHBIMU MOHSATUSIMHU U METO/IaMHU Kypca (pu3uku oO11eo0pa3oBaTeaIbHON HIKOJIBI.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 8 3.¢., 288 "acoB, U3 KOTOPHIX:
— Jexnuu: 64 u.;

—npaktudeckue 3ausarus: 80 q.;

— B TOM YHCIIe TPaKTUIECKast MOJAr0TOBKa: 64 4.

O6beM caMOoCTOATENbHOMN pabOThI CTYIEHTA ONpeieNieH YUYEOHbBIM IJIaHOM.

8. Conep:xkaHue IMCUUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Dnekrpuueckoe moie B Bakyyme. 3akoH Kyiona

Brenenue. [Ipenmer Hayku 00 snektpuuectBe. Pa3Butne Hayku 00 snexkrpudectBe. OCHOBHBIC
aTansl pa3BuTHA. CBOMCTBA HAJIEKTPU30BAHHBIX TEJl. DNEKTPU3ALMsI TPEHUEM U MIEKTPU3ALINS
yepes3 BIUsSHUE (MHIYKIUS). DIEKTPUUECKH 3aps/l U ero CBOMCTBA. 3aKOH COXpaHEHUs 3apsja.
Enununst usmepenus 3apsiia. Toueunsie 3apsiabl. 3akoH Kynona. 3anuck ¢popMysibl 3aKkoHa
Kynona B cucreme equnann CU u CI'C. [Ipunuun cynepnosunuu. 3akoH Kyinona B mpuMeHeHUn



K 3apsDKEHHBIM TeJlaM IPOU3BOJIBHON (hOpMBI. DKCIIEpUMEHTalbHas IpoBepKka 3akoHa KynoHa.
Meron Kasennuma. [Ipenenst npumenrmoctu 3akoHa Kyrona.

Tewma 2. HanpsbkeHHOCTB AnekTpuieckoro nois. Teopema [Maycca

[ToneBas TpakToBKa 3akoHa Kynona. Dnexrpuueckoe nosie. HanpspkeHHOCTD 3J€KTPUUYECKOTO
nois. ['paduueckoe nzodpaskeHue NEeKTpUUecKoro nois. EAMHUIBI n3MepeHus HalpsyKeHHOCTH
noutst (cucrema equuui CU u CI'CD). [Ipunnun cynepno3uiuu. IeKTpUIecKoe mode,
CO3aBacMO€ CUCTEMOM TOYEUHBIX 3apsAA0B. DIECKTPUUECKOE M0JIE 3apsKEHHBIX Tell
POU3BOJILHON (popMbl. HanmpsKeHHOCTD IEKTPHUECKOTO MO Mo, JIUIoib B OJHOPOAHOM
Y HEOJHOPOIHOM 3JIEKTPHUYECKOM I10JI€. DIEKTPUUECKOE I10JI€, CO3AABAEMOE HEUTPaIbHON
CHCTEMO AIIeKTpHUYeCcKuX 3apsnoB. Teopema ['aycca. {uddepennuanbaas Gpopma Teopemsbl
I"aycca. Teopema UpHmoy. PacueT anmekTpuueckux mosiei ¢ moMoriso Teopemsl ['aycca (mose
0OECKOHEUHOM 3apsKEHHOH TIIOCKOCTH, TI0JIe IUIOCKOT0 KOHAEHCATOpa, 1Mojie 0eCKOHEYHON
3apspKEHHON HUTH, 110JI€ 3apsKeHHOH cdepbl U 1apa).

Tema 3. Pabota B anexktpuueckoM nose. I[lorennuan. CBsi3p MOTEHLIMANA C HATPSHKEHHOCTHIO
JNEKTPUYECKOTO MO

Pabora nepemerieHus 3apsizia B ajieKTpudeckoM moie. [loreHnuanbHbIi XapakTep
INEKTPOCTaTHYECKOro noJs. [loTeHnmanpHas 3Heprus 3apsAa B 3JEKTPOCTaTUYECKOM I10JIE.
Pa3HoCTh NOTEHIIMAIOB U OIpeieIeHUE TOTEHIIMANIA 3JIeKTpocTaTHUecKoro nosis. [Tpunnun
CYNEpNO3ULMH JUIs MOTeHIala. EnnHuiel n3mepenus noreHuuana. Ces3p NOoTEHIMANA C
HaANPSDKEHHOCTHIO 10J1s1. Bbluncienue noTeHyana TOYeuHOro 3apsiia, CHCTEMbI TOUEYHBIX
3aps110B, HEIPEPHIBHOIO pacHpeiesieHHs 3apsiia B 00beMe U Ha IIOBEPXHOCTH, OECKOHEYHO
3apsHKEHHON TUIOCKOCTH, HUTH, 3apsDKEHHOTO mapa u chepsl. [loTennunan aumos.

Tema 4. OOuias 3ajaua MaTeMaTHYECKON 3JIEKTPOCTATUKU

MynbrunonsHoe pasnoxxeHue. @yHaaMeHTalIbHOE CBOWCTBO 3JIEKTPOCTaTUUECKOIO MOJIS B
UHTErpaibHOM U AuddepernnansHom Buae. PoTop BekTopa HalpsKeHHOCTH
aneKkTpocTarndeckoro nos. Juddepennuansuas popmynupoBka Teopemsl ['aycca. YpaBHeHHe
Ilyaccona. YpaBHenue Jlamiaca..

Tewma 5. [IpoBOAHUKYU B 3JEKTPUUYECKOM T10JIE. DIEKTPOEMKOCTh

OnexkTpuyeckoe noie B Beuiectse. OOIIMe 3aKOHOMEPHOCTHU 3JIEKTPOIPOBOAHOCTH BEIIECTB.
Knaccudukanus matepranos 1o npoBoIuMocTy. [IpoBOHUKY B 3JIEKTPUUECKOM I10JIE.
OnexTpuyeckas HHIYKIHs. DJIEKTpUUECKOe MoJie BOIM3U MOBEPXHOCTH MPOBOJHUKA. MeXxaHu3M
o0pa3oBaHUs MOJIS BOJU3U MOBEPXHOCTU IPOBOJAHKKA. 3aBUCUMOCTh TOBEPXHOCTHOM MJIOTHOCTH
3aps/10B OT KPUBU3HBI MOBEPXHOCTU. METO]T 3epKalIbHBIX 0TOOpakeHUH. DIEKTPOEMKOCTb.
DNEeKTPOEMKOCTh YEAUHEHHOTO TpoBoAHMKA. CricTeMa NpoBOAHUKOB. [loTeH1InanbHbIE U
eMKocTHBIE K03 unmentsl. Teopema BzaumHocTH. KonneHncaropsl. Busl koH1€HCaTOPOB.
CoennHeHre KOHACHCATOPOB. DHEPrus 3apsHDKEHHOTO KOHIEHCATopa.

Tema 6. JIunnekTpUKH U MX CBOWCTBA

Jusnextpuku. MexaHu3Mbl NOJSIpU3aliy JUAJIEKTPUKOB. HenonsipHble TU3IEKTPUKH.
[Tonsspu3yemMocTh U IepuoANYECKasl CUCTEMA IEMEHTOB. TeH3op nomnspuszyemoctu. [lonspHsie
IURIIeKTpuKU. OprUeHTaMOHHas NOIspU3yeMocTh. loHHbIe KpucTaibl. CMelaHHas
nosisipusanus. Bexrop nonspuzanuu. CBa3b BEKTOpA MOISPU3ALMH C HAIPSHKEHHOCTHIO
aneKTpudeckoro noss. CBsi3b NOJSIPU3YEMOCTH C 00bEMHOM U MOBEPXHOCTHOM MJIOTHOCTHIO
IIEKTPUYECKUX 3apsA0B. BekTop anexkrpuueckoro cmemenus. Teopema ["aycca s
JUAIIEKTPUKOB. I'pannunbie ycnosus. [Ipenomienne TMHUM HapsKEHHOCTH HA IPaHUIE IBYX
JUDJIEKTPUKOB. 3HAKU CBA3aHHBIX 3apsA10B. CBsA3b MEXAY AUDIEKTPUUECKON MPOHUIIAEMOCTBIO U
aTOMHOM nossipusyeMocTbio. [lonspr3anyst MIOTHRIX HEMOSPHBIX JUAIEKTPUKOB. Dopmyna
Knay3suyca-MocoTrtu. CerHeToaneKTpUKH U be303JIeKTpUKNU. I'ucrepesuc. Mx cBoiictBa u
MIPUMEHEHHUS.

Tema 7. DHeprus 3J1eKTPOCTATUYECKOTO OIS

DHeprus MI0CKOro KOHAEHCATOpa, CUCTEMBI 3apsyKEHHBIX Tell. DHEPrusl B3aUMOACUCTBUS MTPU
HEMPEPbIBHOM pacnpeeneHu 3apsoB. CoOcTBeHHast SHEPTHsl. DHEPIHsl JUIIEKTPUKA BO
BHelIHeM 1ouie. [loHnepoMoTopHbIE CHUITBI.



Tema 8. [TocTOSTHHBII 2JIEKTPUUECKHI TOK

Onexrpuueckuid Tok. [ImoTHOCTS 1 cuina Toka. Cuiia Toka, Kak OTOK BEKTOPA MJIOTHOCTH TOKA.
VYpaBHeHue HenpepbIBHOCTU. 3aKk0oH OMa B HHTErpalibHON U auddepeHIuanbHoi popmMax.
Croponnue cuibl. 3akon Oma juis noaHo# 1enu. Pabora u MomrHoCTh ToKa. 3akoH J[Koyiis-
Jlenna. ITpaBuna Kupxroda.

Tema 9. DnekTpoHHas TEOPUS MPOBOAUMOCTH

Knaccuueckas 3ekTpoHHast TeOpHsi IPOBOAUMOCTH. MoJiesib CBOOOIHBIX 3JIEKTPOHOB. BbIBO
3akoHOB OMa, [[xoyns-Jlenna u Bunemana-®panna. 3aTpyiHEHNs KIIACCUYECKOM 3JIEKTPOHHOMN
teopuu. [IpuunHbI 3aTpyITHEHUHN KIIACCUYECKOU SJIEKTPOHHON TEOpUH. 30HHASI TEOpUsl. 30HHBIN
CIEKTpP NMPOBOJHUKOB, MOIYIIPOBOJHUKOB U U30JSTOPOB. DIEKTPOIIPOBOJUMOCTD 110 JaHHOU
TEOPHH U1 IPOBOJHUKOB. DJIEKTPOIIPOBOIUMOCTh MOIYIIPOBOJHUKOB, COOCTBEHHAS U
IpUMECHask IPOBOAUMOCTS. [10ayIpoBOHUKY N- U p- TUIA. 3aBUCUMOCTh COITPOTUBIICHUS
IOJIyIIPOBOJHUKOB OT TEMIIEPATYPHI. 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKOB OT
Temneparypsl. SABnenue ceepximposogumoctu. OnbiT Kammepnunra-Onneca. Teopus BKIL.
DddexT Meiicaepa-Oxcendenpa.

Tema 10. MaruuTHOe osie B Bakyyme. OCHOBHBIE 3aKOHBL. Pab0oTa B MarHuTHOM 110J1e

OmneiTel Operena u AMiepa. PensTuBucTckas npupoia MarHUTHOTO 1oJjst. @opMyiib
npeoOpazoBaHus AEeKTpudeckoro nosis. Cuiia B3auMOAEHCTBUS MEXK/TY IBYMS TOUEUHBIMU
JIEKTPUUECKUMHU 3apsAaaMu, (B3aUMOJIeHiCTBHE HETOABUKHBIX 3aps/10B, B3aUMOACHCTBHUE
HEIOJIBUYKHOTO U JBUXKYILETOCS 3aps/I0B U B3aUMOJICHCTBUE ABIXKYIIMUXCS 3apsiioB). Cuia
Jlopentua. @u3nueckuii cmpica BekTopa B. MarnutHoe noje ToueqHoro 3apsjaa. 3akoH buo-
Cagapa. Cwia Ammnepa. 3akoH AMiiepa. MarHuTHoe 1oJie MpoBOIHKUKA C TOKOM. Cuctema
eaunul ["aycca. @opmyiibl mpeobpa3zoBaHus JIEKTpOMarHuTHOro noss. Ilone Toyeunoro
3apsja, IBUXKYLIerocss paBHoOMepHO. OCHOBHBIE YpaBHEHMS JUIsl CTALlMOHAPHOTO MAarHUTHOTO
1oJis1. BeKTopHbII noTeHal. Y paBHEHUE AJI BEKTOPHOTo noreHuuana. [lone anementapHoro
ToKa. Cuiia 1 MOMEHT CUJIbI, IEHCTBYIOIINE HA MarHUTHBIA MOMEHT. PaboTa mpu nepemenieHuu
KOHTYpa C TOKOM B MArHUTHOM II0JIE.

Tema 11. MaruutHoe 1ose B BELIECTBE

Bekrop HamarHnunBaHus. BekTopHBIN MOTEHIMAN IPY HAJTMYUU MarHUTHOTO nojisi. O0beMHas
IUIOTHOCTh MOJIEKYJISIPHBIX TOKOB. HanpspkeHHOCTh MAarHUTHOTO 0JIsA. ['paHUyHbIe yCIIOBUS AJIs
B n H. Marnutssle cBoiictBa atoMoB. OnbITel LlITepna u ['epinaxa. CriuH. MarHUTHbIE MOMEHTBI
MHOT'03JIEKTPOHHBIX aTOMOB. J{[naMarHeTusm 3JeKTpoHHOM 06010uku. [TlapamarueTuku.
[TapamarneTnsm cBOOOAHBIX 3JeKTPOHOB. DeppoMarHeTuku u ux coiicrea. Teopus
dbeppomarnetuzma. I dext Xoia.

Tema 12. DnexTpoMarHuTHasE MHITYKIHS

3axoH ®apanes. [IpaBuno Jlenua. O0bsicHeHHE ABIEHUS 110 AJIEKTPOHHOM Teopun. Beison 3/1C
UHAYKIUH 110 ['ebMrosibiyy. DeKTpoMarHuTHast MHAYKLIUS U PeITUBUCTCKOE TpeoOpa3oBaHue
nosieii. uBapuantel EH, E2-c2B2. M3menstonieecst MarHuTHOE noJie. Mizmenstomnieecs
anekTpudeckoe nosie. IlnotHocTs ToKa cMenenust. MUHaykTMBHOCTE. CaMOMHIYKLUS U B3aUMHAas
MHAYKIMS. DHEPTUsi MArHUTHOTO TIOJISl M30JIMPOBAHHOTO KOHTYpPa ¢ TOKOM, HECKOJIBKUX
KOHTYPOB C TOKOM.

Tema 13. [lepemeHHBII TOK

KBasucranuonapHble nepeMeHHble TOKH. Lenb ¢ eMKOCTbI0, MHIyKTUBHOCTHIO,
conpotuBiieHreM U ucrouHukom JD/IC. Bekropusie nuarpammsl. Umnenanc. [IpaBuna
Kupxroga. Pabora 1 MOITHOCTh epeMeHHOro ToKa. CpeHssl MOIHOCTh. DPPEKTUBHBIE
3HA4YEHUS TOKA U HamNpsKeHUs. Pe30HaHCHI B 1IeH TEPEMEHHOT0 TOKa.

Tema 14. YpaBHenust Makcaesia

OcHoBHbIE 3aKOHBI JIeKTpoMarueTusma. Tok cMenieHus (BbIBo 1o MakcBelnty). Y paBHEHUs
Makcgela B MHTETpaIbHOM U JuddepeHnnaibHoM Buae. MaTtepraabHble ypaBHEHUS.
CaoiicTBa ypaBHeHU MakcBenia. DIeKTpOMarHuTHbIE BOJIHBI. Y paBHEHUS 3JIEKTPOMAarHUTHON
BOJIHBL. CBOIiCcTBA 35IeKTpOMarHUTHBIX BOJH. Toku @yko. CkuH-3¢ddexr. CriocoOsl moyyeHus
AIIEKTPOMArHUTHBIX BOJIH.



Tewma 15. Dnextpuyeckue sBICHHUS B KOHTAKTaxX

KoHTakTHast pa3HOCTh NOTEHLIMAIOB. BHEIIHSAS 1 BHYTPEHHSISI KOHTaKTHAas pa3HOCTh
noteHuuanoB. KBantoBas mprupoia KOHTAaKTHOM pa3HOCTH MOTeHUuanoB. fABnenus Ilenbroe,
Tomcona. Tepmo - DJ1C.

Tema 16. DnekTpoHHAs YMUCCHUS

Tepmooanekrponnas smuccus. Pabora Berxoga. @opmyna Pugapacona-Jlémmena. 3akoH Tpex
BTOpbIX. DOTO3MHUCCHUS, BTOPUYHASI SMUCCHS, ABTOAJIEKTPOHHASI SMUCCHUS U KX TIPUPO/JIA.
Tema 17. DnexTpuueckuil TOK B razax

OcHoBHBIE 2JIeMEHTapHbIe Mpoliecchl B razax. HecaMocTosTeNbHBIN U CaMOCTOATEIbHBIN
ra3oBbld paspsiz. THUIIBI Ta30BBIX Pa3psaaoB.

9. Tekyuiuii KOHTPOJIb MO AUCHUIIUHE

Texkymuil KOHTpOJb IO AUCHUIUIMHE MPOBOJUTCS ITyTEM KOHTPOJISA IOCEHIAEMOCTH,
KOHTPOJISI BBITIOJTHEHUSI ITPAKTUUECKUX 3aHATUI, KOHTPOJIbHBIX 33JJaHUI U TECTOB, KOJUIOKBUYMOB
[0 MaTepuagaM JUCUUILIMHBL, BHITOJIHIEMBIX CAMOCTOSTEINBHO.

Texymmii KOHTPOIIb PUKCHPYETCs B (hOpME KOHTPOIBHOM TOUKH HE MEHEEe OJTHOTO pa3a B
ceMectp.

OueHouyHble MaTepuaabl TEKYIIEro KOHTpOJIS pa3melmieHsl Ha caiite TI'Y B paszumene
«udopmarus 06 o6pa3oBareabHOM mporpaMmme» — hitps://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

JK3aMeH B TPeThbeM ceMecTpe MMPOBOIUTCS B MUChbMEHHOU (hopme o Ouineram. bunet
coIepxuT ABa Bompoca. [IpomomkurensHOCT 3K3aMena 1,5 daca.

K sk3ameHy gomycKaroTcsl TOIBKO T€ CTYJAEHTBI, KTO yIOBICTBOPUTEIHHO BBIIIOIHUIHN BCE
MMPAKTUYCCKUC 3aJIaHUA.

[lepBrie Bompochl OunetoB mpoepsitoT ¢opmupoBanue OIIK-1 B cooTBeTcTBUU C
nnaukaropom MOIIK-1.1. OTBeTsl gatotcs B pa3BepHyTOH (hopme.

Bropeie Bompockl OuneroB mpoBepsoT (opmupoBanue IIK-1 B cooTBercTBUU C
unaukaropom MIIK-1.1. OTBeThI mat0TCsl B pa3BepHyTO# hopme.

[IpuMepHBIii epeYeHb TEOPETUYECKUX BOIIPOCOB.

1. Dnextpuueckuii 3apsn u ero cpoiictBa. 3akoH Kyrnona. DkcnepuMeHTanbHas MpOBEpKa.
IIpenensr IpUMEHUMOCTH.

2. Dnextpuueckoe none. HanpspkenHocts. [Ipunnun cynepnosunuu. [lone nunons. Aunons B
ANEKTPUYECKOM TOJie. JNEKTPUYECKOE TIOJIe CO3/JaBaeMO€ HEUTpalbHONW CHUCTEMOM
anekTpuueckux 3apsnoB. Teopema [Maycca. uddepenunansuas popma. Teopems ["aycca.

3. PaboTa mepemenieHus 3apsaa B JIEKTpHUECKOM Mosie. [ToTeHIman aIeKTpruYecKoro Ios.
PasHocte moteHnmanoB. CBA3p INOTEHLMAlda C HANpsDKEHHOCTBbIO moyil. PoTop BekTopa
HanpspkeHHocTH. Popmyna Ctokca. [uddepennmanbuas popMyaupoBka NOTEHINATLHOCTH
TOJIAL.

4. TloTeHuuanbsl TMOJE€H TOYEUHOrO 3apsiha, CHUCTEMbl TOYEUHBIX 3apsA/ioB, HEMpPEepbhIBHOE
pacrpeneneHue 3aps10B IOBEPXHOCTHBIX 3aPsI0B.

5. Obmiass 3ajmaya MaTeMaTH4ecKOW »JJeKTpocTaTuku. YpaBHeHue Ilyaccona. VYpaBHeHue
Jlannaca. DnekTpuueckoe noje B BemecTse. Kinaccudukaiys MaTepranos 1o MPOBOJAUMOCTH.

6. IIpOBOAHUKH B AJIEKTPHUYECKOM IIOJIe. DIIEKTPHUYECKass HHIYKIHA. JDJIEKTPHUUECKOE IToJIe
BOJIM3M TOBEPXHOCTH MPOBOJHUKA. MexaHU3M 00pa3oBaHUs MO BOJU3U IOBEPXHOCTU
IIPOBOJIHHKA. 3aBUCUMOCTb IIOBEPXHOCTHOM IIJIOTHOCTH 3apsI0B OT KPUBU3HBI IOBEPXHOCTH.

7. CucreMa TNPOBOAHMUKOB. DIEKTpoeMKocTb. EmkocTHble K03 dunmentsl. Teopema
B3auMHOCTH. Konznencaropsl. CoeIlMHEHHE KOHIEHCATOPOB.


https://www.tsu.ru/sveden/education/eduop/

8. HMuanexTpuku. MexaHu3Mbl MOJISPU3AINH TUIICKTPUKOB. Henosipapie nuaaeKkTpuku. TeH3op
nossipuzyemoctd. [lomsipHbie auanexkTpuku. OpuEHTalMOHHAs MNOJasApu3yeMocTb. MoHHbIE
Kkpuctauibl. CMelaHHas NOJsIpU3alysl.

9. Bekrop momsipuzannu. CBsi3b BEKTOpa IMOJAPH3ALMUA C HANPSHKEHHOCTBIO 3JEKTPUUECKOTO
noJisi. CBA3b MOJIIPU3YEMOCTH C OOBEMHOW U MOBEPXHOCTHOM IJIOTHOCTHIO 3JEKTPUUECKUX
3aps10B.

10. Teopema T'aycca mis nudaekTpukoB. ['panuunbie  ycioBus. IlpenomieHue JuHMI
HAIPsDKEHHOCTU HA TPaHMIIE JBYX AMAIEKTPUKOB. 3HAKU CBSI3aHHBIX 3apsioB. CBs3b MEXITY
JIUAIEKTPUYECKON MPOHUIIAEMOCTBIO U @aTOMHOM MOJISIPU3YEMOCTBIO.

11. DHeprust 3IEKTPOCTATHUYECKOTO TMOJSl. ODHEPIrUs IUIOCKOIO KOHJAEHCATOpa, CUCTEMBI
3apSYKEHHBIX TeJ. DHEpPrusi B3aMMOJEHCTBHS IPU HENPEPHIBHOM PaCHpENeSICHUN 3apsoB.
CoOcTBeHHas sHEprus. DHEPrus AUAICKTPUKA BO BHEIIHEM I1OJIE.

12. Cerneroanextpuku. [Ibe3035ekTpuku. X cBoiicTBa 1 MPUMEHEHHS.

13. Dnektpudeckuii Tok. [I1OTHOCT W cuia TOKa. YpaBHEHHE HEMpPepbIBHOCTH. 3akoH Oma B
uHTerpaibHol  u auddepennansHoil popmax. CtoponHue cuiibl. 3aKkoH OMa 11 MOJTHOM
nenu. Pabora n momHocTh Toka. 3akoH Jlxoynsa-Jlenna. [Ipasuna Kupxrodga.

14. Knaccuueckast 3IeKTpOHHAS TEOPUSI MPOBOAUMOCTH. Moienb CBOOOIHBIX 3JIEKTPOHOB. BbIBOA
3akoHOB Owma, J[Ixoyns-Jlenna wu  Bunemana-®panna. 3aTpyAHeHHsS — KIIACCHYECKOMN
3JIEKTPOHHOU TEOPHH.

15. [IpuauHEI 3aTpyTHEHUH KIIACCUYICCKOM AJIEKTPOHHON Teoprn. KBaHTOBast MOIeNTb CBOOOTHBIX
anekTpoHoB. Pemenne ypaBHenus Illpenunrepa nmsi cBOOOIHBIX 3JEKTPOHOB. [IpuHIun
[Taynu. PacmpeneneHue 3JIEKTPOHOB IO JHEPreTUYECKUM YpOBHsSM. OHeprus Oepmu.
[ToBEpXHOCTH K 3JIEKTPOHHOMY ra3y B METaJlIaX.

16. DnekTpoH B MEPUOTUYECKOM MOJIE KPUCTAJUIMYECKON pEmeTKH. 3aBUCUMOCTh YHEPTUU OT
BOJIHOBOTO BEKTOpa I OJJIEKTPOHA B KpHUCTaie. 30HHBIM CIEKTp IPOBOJHUKOB,
HOJIyIPOBOJIHUKOB U HU30JIATOPOB. DIEKTPONPOBOIUMOCTD 110 TaHHOM TEOpHUH.

17. CBepXnpoBOAUMOCTh. DIIEMEHThI KBAHTOBOI TE€OPUH CBEPXIIPOBOUMOCTH.

18. @opmynbl mpeoOpazoBaHus dIEKTpudeckoro mnois. Cuiia B3aUMOJCHCTBUS MEXITY

JIByMsI TOYEUHBIMU 3JIEKTpUUecKUMHU 3apsiaamu. Cuna Jlopenua. dusnueckuii cMbica BekTopa B.

PenstuBucTckas npuposia MarHUTHOTO MOJSL.

19. MarnutHoe mnoje TodyeyHoro 3apsana. 3akoH buo-Caapa. Cuna Ammnepa. 3akoH
Awmriepa. MaruuTHoe 1ose npoBoJHHKa ¢ TokoM. Cucrema eaunui ["aycca.
20. ®opmynel TpeodpazoBaHusl dIeKTpoMarHuTHoro moins. I[lome TowyeuHoro 3apsna,

ABYOKYIIETOCA PABHOMEPHO. OcHOBHBIE YPaBHCHUA IJI1 CTAIMOHAPHOTO MArHUuTHOTO ITIOJIA.
BGKTOpHHﬁ IOTCHIIHUAJI. ypaBHeHI/IC JJIs1 BEKTOPHOI'O TOTCHIHUAJIA.

21. [Tone snemenrapHoro Toka. Cuiaa M MOMEHT CHJIbI, JAEWCTBYIOUIMX HA MarHUTHBIN
MoMeHT. PaboTa npu nepeMerieHuy KOHTypa ¢ TOKOM B MarHUTHOM TIOJI€.
22. Bekxrop HamarHnumBaHus. BEKTOpHBIM NOTEHIMAI NPU HAJIMYAKA MAarHUTHOTO TOJIS.

OO0beMHas TUIOTHOCTh MOJEKYJISAPHBIX TOKOB. HampsikeHHOCTh MarHUTHOTO Tofisi. ['paHuyHbIE
ycnoBus mia B u H.

23. MaruutHbie cBoiictBa aromoB. Omnbitel IltepHa u I'epimaxa. CnmH. MarHuTHbIE
MOMEHTBI MHOTO3JIEKTPOHHBIX aTOMOB. /lnamarueTusm 3J1eKTpoHHOM 00onouku. [lapamarneTuku.
24. [TapamarneTnsm cBOOOJIHBIX 3EKTPOHOB. DeppoMarHeTHKH M UX CBOMCTBA. Teopus
dbeppoMarseTusma.

25.  3akon ®apanes. [IpaBuso Jlenna. OObscHEHNE SBIEHUS 1O JIEKTPOHHON TEOPHH.

26.  WuapyxtuBHOCTh. CaMOWHIYKIHMS W B3aWMHas MHIAYKIWSA. OHEPrHs MarHUTHOTO MOJIS
M30JIMPOBAaHHOI'O KOHTYpa C TOKOM, HECKOJIBKUX KOHTYPOB C TOKOM.

27.  KBasucramoHapHble ~ TIepeMEHHbIE TOKH. Llemb C €MKOCTBhIO, WHAYKTHBHOCTBIO,
comnpoTtuBieHueM u ucrounukom DJIC. Bextopusie quarpammel. [pasuna Kupxroga.

28. Pabora 1 MomHOCTh NepeMeHHOro Toka. CpenHss MOIHOCTh. D EeKTUBHbIE 3HAUCHUS

TOKa U HAITPAKCHUA. Pe3oHaHCHI B LIenn NEPEMCHHOTO TOKaA.



29. OcCHOBHBIE 3aKOHBI JJIEKTpoMarHetusMa. Tok cMelieHus. YpaBHeHUs MakcBemia B
UHTETpaIbHOM U JuddepeHmanbaoM Buae. MaTtepuanbHbie ypaBHeHUs. CBONCTBA ypaBHEHUI
Makcaena.

30.O5eKTpOMarHuTHbIE BOJHBI. YpPaBHEHHUS SJECKTPOMArHUTHOW BOJHBL. CBOMCTBA 3-M BOJIH.
CniocoObl oTy4eHust 3-M BOJIH.

31. KoHTakTHas pa3HOCTh NOTEHIMAJIOB. BHEIIHSAS W BHYTpPEHHSsT KOHTaKTHash Pa3HOCTh
noteHuuanoB. KBaHtoBas mpupoja KOHTaKTHOW pa3HOCTH mHoreHuuanoB. SBneHus Ilenbthe,
Tomcona. Tepmo-2IC.

32.TepmoanektpoHHas smMuccusi. Padota Beixoga. @opmyna Puuapacona-/lemmena. 3akoH Tpex
BTOPBIX.

33.doTosMuccusi, BTOPUUHAS YMUCCHS, aBTOAJIEKTPOHHASI SMUCCHS M UX IPUPOJA.

34.0OcHOBHBIE 3JIEMEHTapHbIe MPOIECCH B razax. HecaMOCTOSTENbHBIM M CaMOCTOSTENIbHBIN
ra3oBbli pa3psia. TUIBI Ta30BbIX pa3psioB

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHHe

a) DIEKTPOHHBIN y4eOHBIN KypC MO AUCHUILIMHE B 3JIEKTPOHHOM YHUBepcuTeTe «Moodle»
https://moodle.tsu.ru/course/view.php?id=22059

0) OuleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIlH 10
aucuumiuge (https://www.tsu.ru/sveden/education/eduop/).
0) OnleHOUHBIE MaTepHabl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIH 10
JUCLIUILINHE.
[lepeueHpb BOMpOCOB, BHIHOCHMBIX Ha 3K3aMEH.
1. DnexrpocraTnueckoe nosie B Bakyyme. 3akoH Kynona. [Tpuniun cynepno3unuu i BEKTopa
HANPSDKEHHOCTH AJIeKTpudeckoro nouid. [Tose cucteMbl TOUEUHBIX 3apsi/ioB.
2. Ilorox BekTOpa HampsHKEHHOCTH »JeKTpudeckoro mnousisa. Teopema ['aycca miis BekTopa
HaANpPSDKEHHOCTH.
[Mupkysanus BEKTOpa HAIPSKEHHOCTH IEKTpudeckoro noui. [Torennnan.
OKBUNIOTEHLIMATbHBIE TOBEPXHOCTH. CBS3b HAIIPSHKEHHOCTH MOJIS U IOTEHIMAA.
ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
CBs13b MeX/ly INIOTHOCTBIO 3apsiia Ha IOBEPXHOCTU MPOBOJIHUKA U TIOJIEM BOJIM3U HETO.
Perienue anekTpocTaTHUECKHX 33424 METOJIOM AJIEKTPUUECKUX U300PAKECHUH.
Konpaencaropsl.
OHeprus CUCTEMBI TOUEUHBIX 3apsAA0B. DHEPIUsl 3apsKEHHOTO IMPOBOJIHNKA U KOHJEHCATOPA.
[110THOCTD SHEPTUU PIEKTPUUECKOTO MOJIS.
10. lunonpHBIN MOMEHT MOJIeKyJ1. BekTop nmonsipuszanuu.
11. Teopema I'aycca i BeKTOpa MOJISpU3ALIUH.
12. Bekrop snekTpudeckoit uHAykuuu. Teopema ["aycca 1t BEKTOpa 3JeKTPUUYECKON HHIYKINU.
13. Jluneitapie cpempl. CBs3p MEXKIy BEKTOpaMH TMOJSIPU3AMM W HANpPsSHKEHHOCTH,
HaANPsDKEHHOCTH U MHAYKLUHU 3JIEKTPUYECKOTO MOJIS.
14. MexaHu3MBbl MOJIAPU3ALUH AUIIEKTPUKOB C HEMOISPHBIMU U MOJIIPHBIMU MOJIEKYJIaMH.
15. CBs3b MeX 1y TUAIIEKTPUYECKOH MPOHUIIAEMOCThIO U ATOMHON TOJISIPU3YyEMOCTHIO.
16. [Monsipu3anus MIOTHBIX HETIOJSIPHBIX AMAIeKTprKoB. @opmyira Kiay3uyca-MocoTTH.
17. CerneroaneKTpUKHU U Mbe303JeKTpUKU. ['ucrepesuc. Mx cBoiicTBa 1 MpUMEHEHHS.
18. I'paHnYHBIE YCIIOBHS TSI BEKTOPOB HANIPSHKEHHOCTH ¥ HHIYKIIUHU YJIEKTPUIECKOTO TTOJIS.
19. DHeprust HNEKTPUUECKOrO0 TOJS MPH HAIWYUK JUAIEKTPUKOB. [IMOTHOCTH 3HEpruu
AIEKTPUYECKOTO MOJIS.
20. IToBepxHOCTHAs MJIOTHOCTh CHJIBI, IEHCTBYIOLIECH Ha IPaHUIE METallIa.
21. OO0beMHast IIIOTHOCTh CHJIBI, ISHCTBYIOMIEH Ha JTUAJICKTPUK B DIIEKTPUUYECKHX TTOJISIX.
22. Dnextpuyeckui Tok. [lnoTHocTh M cuna Toka. Cuila TOKa, Kak MOTOK BEKTOPA IJIOTHOCTH
TOKa. YpaBHEHHUE HEMPEPHIBHOCTH.
23. 3akon Oma B uHTerpanbHoi u auddepenunansaoit popmax. CTopoHHHe cuibl. 3akoH Oma

©CoOoNO AW


https://moodle.tsu.ru/course/view.php?id=22059
https://www.tsu.ru/sveden/education/eduop/

24.
25.
26.

27.

28.
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39.
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41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.

JUI TIOJTHOH IIEIIN.

Pabora u momrHOCTh TOKa. 3akoH J[xoyns-JleHmna.

ITpaBuna Kupxroda.

Kiaccuueckast 31eKTpOHHAs TEOpHUs MPOBOAMMOCTH. Mo/1e1b CBOOOIHBIX 3JIEKTPOHOB. BBIBOT
3akoHOB Oma, Jlxoyns-Jlenna u Bunemana-®panua.

3aTpyIHEHUsl KJIACCUUYECKON 3JEKTPOHHOM Teopuu. lIpuyuHbI 3aTpyJHEHMI KJIaCCUYECKON
3JIEKTPOHHOW TEOPHUH. 30HHASA TEOPHUsl. 30OHHBIM CIEKTP MPOBOJHUKOB, IOJYIIPOBOJHUKOB U
M30JIITOPOB.

DJIEKTPONPOBOJIMMOCTh IO 30HHOW TEOPHM JJIi IPOBOJHUKOB. OJIEKTPOIPOBOJIUMOCTH
MOJTYTIPOBOIHUKOB, COOCTBEHHAS M PUMECHASI IPOBOTUMOCTb.

3aBUCUMOCTh CONPOTHUBIICHHUS MIPOBOJIHUKOB oT TEMIIepaTyphl. SBnenue
ceepxmpoBogumoctu. OmbiT Kammepnuara-Onneca. Teopust BKII. Dddexkr MeiicHepa-
Oxkcendenpaa.

3akon buo-Caapa-Jlamaca.

[Tone npsiMmoro npososa.

ITone Ha ocu coneHounaa.

Cuiia Jlopenua u cuna Ammnepa.

MoMeHT cuil, TeUCTBYIOMUX HA PAMKY C TOKOM B MATHUTHOM TIOJIE.

TeopeMa 0 HUPKYJISIMU BEKTOPA UHAYKIIUM MAarHUTHOTO MOJISI.

Teopema o IUPKYJISIIMN BEKTOPA HAMArHUYEHUS.

HanpsikeHHOCTh MarHuTHOro mnojs. Teopema O UUPKYJSIUM BEKTOpa HANPSHKEHHOCTU
MarHUTHOTO TOJIA.

Jluneiinbie cpenpl. CBA3b BEKTOPOB UHAYKIMHU, HAPSHKEHHOCTU U HAMAarHU4eHUsl.
['pannuHbIe yCIOBUS JIsl BEKTOPOB UHIYKIIMH U HAMIPSYKEHHOCTH MAarHUTHOTO TOJIS.
MexaHu3M HaMarHU4YEHUs: JUaMarHeTUKOB.

MexaHu3M HaMarHMYEeHUsI TapaMarHeTUKOB.

DeppoOMarHeTHKH.

SIBneHure ANeKTPOMArHUTHON UHIAYKIIMU B JBIKYIIUXCS MTPOBOAHMUKAX. [IpuMepsl.

SIBneHne HIIEKTPOMAarHUTHOM MHAYKIMM B HEMOABMXKHBIX NPOBOJHUKAaX. Buxpesoe
AIIEKTPUYECKOE MOJIE.

NuayktuBHOCTH (K03 PuieHT camouHaykiun). [Ipumepsl BeraucaeHus.

[Iporiecchl yCcTaHOBIEHHS B KOHTYPE ¢ MHIYKTUBHOCTHIO.

MarnuTHasi SHeprus.

Koaddumnuent B3aumonnnykmuu. [Ipumepsl BEIUUCICHUS.

MarsuTHast SHEprus IByX CBSI3aHHBIX KOHTYPOB.

Pabota npu nepemMenieHny BUTKAa B MAarHUTHOM TIOJIE.

TeopeMa 0 UPKYJISIMU BEKTOPA MHAYKIIUM MAarHUTHOTO MOJISl C YYE€TOM TOKAa CMEIICHHUS.
Cucrema ypaBHeHHI MakcBesia B BaKyyMe.

Cucrema ypaBHeHHI MakcBesia B BELIECTBE.

['paHuuHbIe yCIOBHS M7 BEKTOPOB HAINPSHKEHHOCTH U WHAYKIIUU SJIEKTPUYECKOTO TOJIS,
WHIYKUIWW U HAMIPSKEHHOCTH MarHUTHOTO TOJIS.

BonHoBoe ypaBHeHHE. DIIEKTPOMAarHUTHBIE BOJTHBI.

DHeprusi, UMITyJIbC, MOMEHT UMITYJIbCa 3JIEKTPOMArHUTHOTO MOJIS.

B) [lepedeHb peKOMEHIyeMbIX CEMUHAPOB M MPAKTUUECKUX 3aHATHIH
1. Dnektpocratmueckoe moine B BakyymMe. 3akoH Kynona. Bekxtop E. Ilpununun
cynepno3unuy. HanpspkeHHOCTD 1Ol CUCTEMBI 3apsA0B (TOUEYHBIX U HENPEPBIBHBIX).
Teopema ["aycca.
3. Pabora mepemenienus 3apsiaa B djeKTpocTaTHueckoM modjie. [loTeHuumanbHas >Heprus.
[Morenuman. 3aBucumocts E= — grad ¢. YpaBaenus [lyaccona u Jlamaca.
DIIeKTpOoCTaTUKA MPOBOJAHUKOB. EMKOCTh. KOHIEHCATOPBI.
DNEeKTpOoCTaTUKA AUDIEKTPUKOB. | paHUYHbIE YCIOBHS.
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6. DHeprus 3IeKTPUUECKOro MOJIs.

Onexrpuueckuid Tok. 3akoHsl Oma u [xoyina — Jlenna.

8. MeTtonbl U3MEpeHus 3.11.C., HANPSHKEHUH, TOKOB U conpotuBieHuil. [IpaBuna Kupxroda.
DIIEKTPUUYECKHE LICTIH.

9. MarnuTtHoe none. 3akoH buo—CaBapa. MarHUTHBIN THUTIONb.

10. B3aumoneiictBue TokOB 1 MaruutHOro mosst. Cuiia Amnepa. Cuna Jlopenna

11. MarauTtHOe nosje B BeuecTBe. [ paHnyHbIe YCIOBHS.

12. DnexTpoMarHuTHAs MHIYKIIHS.

13. Maraetuku. DHeprusi MAarHUTHOTO TOJIS.

14. Ilepemennsblii TOK. Llenb ¢ eMKOCTBIO, MHAYKTUBHOCTBIO, COIIPOTHUBIIEHUEM U
ucrounukom JDJ[C. BekropHbie nuarpammsl. Mmmenanc.

15. Tox cmemienus. YpaBHeHnus Makcsesuia.

16. TepmonnekTponnas smuccusi. Pabora Beixona. ®opmynna Puuapacona-/lemmena. Tok B
ra3ax.

17. DHeprus ¥ MOTOK SHEPTUU IJIEKTPOMATHUTHOTO MOJIS.

~

CamocrosTenbHas paboTa CTyIeHTa BKJIIOYAET:
— yriIyOJeHHOE TEOPeTHUYECKOE M3Yy4EHHE paz[esioB Kypca MpH MOATOTOBKE K JIEKIIMOHHBIM U
IIPAKTHYECKUM 3aHATHSIM;
— TOJTOTOBKY K OOCYX/ICHUIO MaTepualia, B TOM YHCJIE CAMOCTOSTEIbHBIN MMOMCK HEOOXOIUMBIX
HMCTOYHUKOB MH(OpMAaIMK, BKIIOYasi HAy4HO-00pa3oBaTeabHble pecypchbl ceTu UHTepHeT;

Borpochl, BbIHECEHHBIE HA CAMOCTOSTENbHOE U3YUEHHUE.
— Teopema Upumoy

— Merog 3epKajbHbIX OTOOpaXKEHU

— IloHnepoMOTOpHBIE CUIIBL.

— Tumsl ra30BbIX pa3psa0B

Jluteparypa K TeMaM ISl CAMOCTOSITEIbHOTO U3YUYSHUS

1. CagenseB U. B., Kypc o6mieit pusuku. B 4 Tomax. Tom 2. DnekTpuyecTBO U MaraeTu3M. BoJiHebL.
Ontuka UznatensctBo: «KuoPycy» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

2. CusyxuH /[I. B., O6muit kypc ¢pusuku. B 5-tu Tomax. Tom 3. DnextpudectBo, M3aarenseTBo:
Ouzmatiut, 2015 r, ISBN: 978-5-9221-0673-3, Ctpanwui: 656

12. Mlepeyens y4ueOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

[TepeueHb OCHOBHOI M AONOIHUTENBHOM yUeOHOM IUTEpaTypHI.
a) OCHOBHasI IUTEpaTypa:

3. Casenner U. B., Kypc obmieit ¢pusuku. B 4 Tomax. Tom 2. DirekTpudecTBO U MarHeTu3M. BoJHBI.
Ontuka U3natensctBo: «KaoPycy» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

4. CusyxuH /. B., O0muii kypc ¢puzuku. B 5-tu Tomax. Tom 3. Dnexrpuyectso, M3znarenscTBo:
®duzmatiur, 2015 , ISBN: 978-5-9221-0673-3, Ctpanwui: 656

5. MarseeB A.H., Dnekrpoannamuka, Yueb. mocobue.—2-¢ u3., nepepad. u mpom. — M.: Beicr.
mkoja, 1980.— 383 c.
6. Hponos, N.E., 3anaun no obmeit ¢usuke. — CI16: U3narenscro:Jlans, 2016. —416 c.

ISBN: 978-5-8114-0319-6

0) TOTOJIHUTENbHAS TUTEPATypa:



1. Hponos U.E., OcHOBHBIE 3aKOHBI AIEKTpoMarueTnsma, M.: Beiciras mkoma, 1991. - 288c

2. Tlapcenn 3, DnekrpuyectBo U MaruetusM (bepkieeBckuit Kypce Gpusuku, T.2)

3. Tamm M.E., OcHoBBI 31ekTpoMaraeTnsma, Yueb. mocooue mis By3oB., 10-e m3a- uchp. -M:
Hayxka. I'n. pen. ¢us.-mat. nut., 1989.—501 ¢

4., ®eiinMman, Jleiton, Connc, deitHMaHOBCKHE JICKITUHU 10 Pu3uke, u3a.3-e, M, Mup, 1976-78

5. Axuesep A.W., Axuesep U.A., DneKTpoMarHeTusm U 31€KTPOMArHUTHbIE BOJIHBI.

6. MatseeB A.H., DnektpuuectBo U MaraeTusMm, Beicmas mkomna, M.,1983.— 463 c.

7. Jernad A.A., SABopckmii b.M., Jle6ener A.K., CnpaBounuk o ¢usuke, uza. 8-e, 2006,

8. KopuI'., Kopu T, CipaBouynuk rmo Mmatemaruke, 1968 u mozxe.
B) pecypchl cetu HTepHeT:

1. http://library.mephi.ru/998/1749/1751

2. https://old.mephi.ru/students/vl/physics/index.php

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTH A

a) JUIICH3MOHHOE M CBOOOIHO PaclpoCTpaHsIeMOe MPOrpaMMHOE 00ecCIIeueHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnuyHO focTymnHble oOnaunblie TexHonoruu (Google Docs, SInaexc auck u T.11.).

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenpHast miardopma FOpaiit — https://urait.ru/

14. MaTepuabHO-TeXHUYeCKOe odecreyeHme

Aynutopuu 11l TPOBECHUS 3aHATUN JTEKIIMOHHOTO THIIA.

Ayautopun I TPOBEACHUS 3aHATUH CEMHUHAPCKOrO THUMNA, WHAUBUIAYAJIBHBIX U
TPYNIOBBIX KOHCYJIbTALNM, TEKYIIEr0 KOHTPOJISA U MPOMEKYTOYHOM aTTECTALNU.

[Tomerenust a1 caMOCTOSTENILHONW paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JIOCTYNOM K ceTH HMHTepHeT, B 3IIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH()OPMAIIMOHHBIM CIPABOYHBIM CHCTEMAaM.

AyauTopun i OpPOBEIEHUS 3aHATHM  JIEKIMOHHOTO M CEMUHApPCKOTrO THMa
VHIUBUIYAIbHBIX W TPYIIOBBIX KOHCYJIbTAlM, TEKYIIErO0 KOHTPOJSI WU MPOMEKYTOUHOM
aTTecTallid B CMEIIEHHOM opmaTte («AKTPY»).

15. Undopmauus o pazpadoTunkax

HNemkun Bnagumup IletpoBudy, mpodeccop, TOKTOp (HU3HKO-MaTEeMaTHUYECKHX HayK,
busnaeckuit paxynpbTeT TOMCKOTO TOCYIapCTBEHHOTO YHHUBEpPCUTETA, 3aB. Kadeapoil olmieil u
DKCIIEPUMEHTATbHOU (DU3UKHU
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