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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJbTATHI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

—OIIK-1 — CnocobHOCTh TNPUMEHATh 0a30Bble 3HAaHUS B 00MacTH  (U3UKO-
MaTeMaTHYeCKHUX ¥ (WJIH) ECTECTBEHHBIX HayK B chepe cBOeH nmpodeccrnoHaIbHOM e TEIIbHOCTH;

—IIK-1 — CnocoGHOCTh MPOBOAMTH HAy4YHBIE HCCIEIOBAHUS B BBHIOpaHHOH oOmacTtu ¢
HCIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUYECKUX METOAOB, a TaKkKe
WH(POPMAIIMOHHBIX TEXHOJIOT HIA.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETCHIIUM:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICIIM M METOJIbI UCCIENOBAHUS (DPU3NIECKUX
MPOLIECCOB U SIBJICHUIA;

NIIK-1.1. Cobupaer u aHaIM3UpyeT HAYYHO-TEXHUYECKYI0 HHPOpPMAIUIO MO TEeMe
uccle0BaHusl, 0000111aeT HayyHble JaHHbIE B COOTBETCTBHUH C 33J]auaMU UCCIIEJJOBAHMUS.

2. 3axa4yv 0CBOCHM A JUCHHUIIAHBI

— OcBoUTH NOHATUHHBIN anmapaT U ONpeAeIeHMs], U3JI0KEHHbIE B Kypce DJIEKTPUUECTBO
1 MarieTusm

- OBJ'Ia)IeTI) OCHOBHBIMH ME€TOAAaMHU U3YUCHUA IJICKTPOMArHUTHBIX IIPOLECCOB U SIBJICHUH.

— YMeTh OPUMCHATE TIOJYYCHHBIC 3HaHUA JUId PCIICHHUA IMPAKTUYCCKUX 3adad
po¢eCCHOHAIBHON JIEATETLHOCTH.

3. MecTo qMcHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

JlucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTEIbHON MPOTrPaMMBIL.

4. Cemectp(bl) ocBOeHUA U popma(bl) MPOMEKYTOUHON ATTECTANMH 1O TUCHUIJINHE

Cemectp 3, 3K3aMeEH.

5. BxoaHble TpeOGOBaHUS 1JISI OCBOCHUS THCHUIIMHBI

JIst u3ydeHus: ¥ MOHUMAaHKS MaTepralia JaHHOW TUCIUTUIMHBI 00yYarOIIHICs JODKEeH
BJIaJIETh OCHOBHBIMH IMOHATUSMH M METOJIaMHU Kypca (GU3UKH 00111e00pa30BaTEIHbHOM MIKOJIBI.

6. SI3bIk peanusanuu

Pycckuii

7. O0beM JUCHMILITHHBI (MOYJIf)

OO61as TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsET & 3.€., 288 4acoB, U3 KOTOPHIX:
— JIeKIuH: 64 4.;

—npakTuyeckue 3aHsaTus: 80 u.;

— B TOM YHCJIC ITPAKTUYECKas MOJArOTOBKA: 64 4.

O06beM caMOCTOSTENBHON PabOThI CTYICHTA ONpeieNicH Y4eOHbBIM TJIaHOM.

8. Copepikanue TUCHUNIMHBI (MOAYJIfA), CTPYKTYPHUPOBAHHOE 10 TEMaM

Tema 1. Dnextpuueckoe nose B Bakyyme. 3akoH Kysnona

Beenenue. [lpeamer Hayku 06 anexkrpuuectse. PazButue Hayku 06 snekrpuyectse. OCHOBHBIE
sTansl pa3BuTUsA. CBOICTBA HAIEKTPU30BAHHBIX TEJ. DIEKTPU3ALUSA TPEHUEM U MJIEKTPU3ALINS
yepe3 BIUSAHUE (MHAYKIM). DIEKTPUUECKU 3aps U ero cBoicTBa. 3aKOH COXpaHEHUs 3apsa.
Enunune! uamepenus 3apsaa. Todyeunsie 3apsapl. 3akoH Kynona. 3anuch GopMyiibl 3akoHa
Kynona B cucreme equnnn CU u CI'C. IIpunuun cynepnosunuu. 3akod KyiaoHa B mpuMeHeHnN



K 3apsDKEHHBIM TeJlaM ITPOU3BOJIbHON (hOpMBI. DKCIIepUMEeHTaIbHAs IpoBepKa 3akoHa KyoHa.
Meron Kasenauma. IIpenensl npumennmocty 3akoHa KyioHa.

Tema 2. HanpspxeHHOCTB anekTpuueckoro noiist. Teopema [Maycca

[ToneBas TpakToBka 3akoHa Kyiona. Dnekrpuueckoe nosue. HanpsskeHHOCTh 3J€KTPUUECKOTO
nonisi. ['padmueckoe n300paskeHUE FMEKTPHUECKOT0 Mol EqMHUIBI n3MepeHus] HAPsHXKEHHOCTH
notst (cuctema enuaun CU u CI'CD). [Ipunnun cyneprno3uiun. IIeKTPUIECKoe MoJe,
CO3/1aBa€MO€ CUCTEMOM TOUYEUHBIX 3apAJ0B. DIEKTPUUECKOE I10JIE 3apSKEHHBIX TEJ
IIPOM3BOJILHOM (PpopMbl. HanpskeHHOCTh JIEKTPUUECKOTo Mo AUNOous. [{umnois B 0JHOPOIHOM
1 HEOJTHOPOJIHOM 3JIEKTPUUECKOM TOJI€. DIIEKTPUUECKOE M0JI€, CO3JaBaeMO€ HEUTPaIbHON
CHCTEMOM aneKTpuyeckux 3apsnoB. Teopema ["aycca. JIuddepennmansaas Gpopma TeopeMsl
I"aycca. Teopema Upnioy. Pacuer anexkTpruueckux moJseil ¢ momouisio Teopemsl ["aycca (mose
0ECKOHEYHOH 3apsHKEHHOH IIOCKOCTH, TI0JI€ TUIOCKOT0 KOH/IGHCATOpa, ToJie OECKOHEYHOH
3apsHKEHHOW HUTH, 0JIE 3apsHKEHHOM cephl U apa).

Tema 3. Pabota B anextpuueckom nosje. [lorennnan. Cs3b NOTEHIIMANIA C HAPSHKEHHOCTHIO
AIIEKTPUYECKOTO MOJIS

Pabora nepemenienus 3apsizia B aJieKTpuueckoM mnose. [loreHnuanbHblil Xapakrep
anekTpoctatudyeckoro noss. [loTeHmanpHas s3Heprus 3apsjaa B 3J€KTPOCTATHUIECKOM TOJIE.
Pa3HocTh MOTEHIIMAOB U OIIpe/ieIeHHE MOTEHIMANa AIEKTPOCTaTUYecKoro nois. [Ipunnun
CYTNEPHO3UINH JUIsl MOTeHIMana. Enunuiisl uamMepenus noreHnuana. Ces3b MOTEHIMAA C
HaNpPsKEHHOCTBIO Mo, Belunciienne noreHuana To4e4Horo 3apsijia, CUCTEMbl TOUEUHBIX
3aps0B, HEMIPEPHIBHOI'O pacrpeesieHus 3apsiia B 00beMe U Ha TOBEPXHOCTH, OECKOHEYHO
3apsKEHHON TUIOCKOCTH, HUTH, 3apshKeHHoro mapa u cdepsl. [loTeHmnuan aumosns.

Tema 4. O0uias 3a7aua MaTeEMaTUYECKON AIEKTPOCTATUKH

MynbTHnoNBHOE pa3nokeHne. PyHIaMEeHTATBHOE CBOMCTBO JIEKTPOCTATUYECKOTO TOJIS B
UHTErpaibHOM U nuddepenranbaom Buae. PoTop BekTopa HanpsKeHHOCTH
anekTpocraruueckoro mois. Juddepennuansuas GopmyaupoBka Teopemsl ['aycca. YpaBHeHue
[Tyaccona. YpaBuenue Jlamnaca..

Tema 5. [IpOBOJTHUKY B AJIEKTPUUECKOM IOJIE. DIEKTPOEMKOCTh

Onexrpuueckoe noje B Beuiectse. OOIIMe 3aKOHOMEPHOCTH 3JIEKTPONPOBOJHOCTH BEIIECTB.
Knaccugukanus marepuanoB o NpoBOIUMOCTH. IIpOBOJHUKY B 2JIEKTPUUYECKOM HOJIE.
OnexkTpuyecKkas MHIYKIHA. DJIEKTPUUECKOe MoJie BOIM3H MOBEPXHOCTH MPOBOIHUKA. MeXaHu3M
o0pazoBaHusl 10JI BOJIIM3H IIOBEPXHOCTH ITPOBOIHUKA. 3aBUCUMOCTb IOBEPXHOCTHOM INIOTHOCTH
3apsi/10B OT KPUBU3HBI IOBEPXHOCTU. METOJT 3epKaJIbHBIX OTOOpakeHUH. DIEKTPOEMKOCTb.
DNEeKTPOEMKOCTh YEIMHEHHOr 0 TpoBoAHMKA. CricTeMa MpoBOAHUKOB. [loTeHIManbHbIE U
eMKocTHbIE K03(durnentsl. Teopema BzaumHocTH. KonneHcaropsl. Buspl koHaeHcaTOpOB.
CoennHeHne KOHJEHCATOPOB. DHEPrusl 3apsHKEHHOI0 KOHIEHCaTopa.

Tema 6. JIusneKTpUKy U UX CBOMCTBA

JusnekTpuki. MexaHu3Mbl NOJISPU3ALIUYI TUICKTPUKOB. HenospHble qU3IEKTPUKY.
[TonspuzyemMocTh U eproandecKas cucrema 31eMeHToB. Tenszop nonspuzyemocty. Ilomsipusie
IUaIeKTpuKU. OpUeHTalMOHHAas oJIsipu3yeMocTh. MoHHbIe kpucTasuibl. CMeranHas
nojsipusanus. Bexrop nonspuzauuu. CBs3b BeKTOpa MOJIAPU3ALMY C HAIPSKEHHOCTbIO
anieKTpuyeckoro nojst. Cesi3b NOISIPU3YEMOCTH C 00BEMHOM M TOBEPXHOCTHOM INIOTHOCTBIO
ANIEKTPUYECKUX 3apa10B. Bekrop snextpudeckoro cMmeuienus. Teopema ["aycca s
IU3IEeKTpUKOB. ['paHnuHble ycnoBus. [IpenomieHne TMHUI HalpsDKEHHOCTH Ha TPaHULE IBYX
IUBJIEKTPUKOB. 3HAKU CBA3aHHBIX 3apsA10B. CBA3b MEXAY AUAIEKTPUUYECKON TPOHUIIAEMOCTBIO U
aTOMHOM Nossipu3yeMocTbio. [lomnsipru3anys mI0THBIX HEMOISAPHBIX AUAIEKTPUKOB. Dopmyiia
Knaysuyca-Mocott. CerHeTo371eKTPUKH U NTbe30IEKTpUKU. I ncrepesuc. Mx cBoiicTa n
IIPUMEHEHMSL.

Tema 7. DHeprus 31eKTpoCTaTUYECKOTO MOJIs

OHeprus MI0CKOro KOHAEHCATOPa, CUCTEMBI 3apsHKEHHBIX TeJl. DHEPrHsl B3aUMOAEHCTBUS IIPU
HENpEepbIBHOM pacnpezeneHuu 3apsioB. CoOCTBEHHAs SHEPTUs. DHEPrus JUIJIEKTPHKA BO
BHeEIIHEM 1noJjie. [IoHnepoMoTOpHBIE CHIIBI.



Tema 8. IlocTOsIHHBIN ANIEKTPUUECKUI TOK

Onexrpuueckuil Tok. [ImoTHOCTh M cuia Toka. Cuila ToKa, Kak HOTOK BEKTOPA MJIOTHOCTH TOKA.
VYpaBHeHue HenpepbIBHOCTH. 3akoH OMa B HHTErpasibHOM U auddepeHmansHoi hopmax.
Croponnue cuibl. 3akon Oma i noiaHo# nenu. Pabota 1 MoutHocTh ToKa. 3akoH Jlxoys-
Jlenma. [Ipasmia Kupxroda.

Tema 9. DnexTpoHHast TeOpUs MPOBOAUMOCTH

Knaccuueckast anexTpoHHasi TeOpHs MPOBOAUMOCTU. Moiesib CBOOOAHBIX 3JEKTPOHOB. BbiBOA
3akoHOB OMa, Jxoyns-Jlenna u Bunemana-®panna. 3aTpyaHeHNs KJIACCUUECKOM 3JIEKTPOHHOM
Teopuu. [IpuunHbI 3aTpyTHEHUI KJIIACCUUECKON IEKTPOHHON TEOpHH. 30HHAsI TEOpHUs. 30HHBII
CIIEKTp MPOBOJHUKOB, MOIYIPOBOJHUKOB U U30JISTOPOB. DIEKTPOIPOBOAUMOCTD IO JAHHON
TEOPHH YIS TPOBOTHUKOB. DJIEKTPOIPOBOAUMOCTD TOIYITPOBOTHIUKOB, COOCTBEHHAS U
IIPUMECHAsI MPOBOAUMOCTD. 110ynpoBOJHUKY n- U p- THHA. 3aBUCUMOCTD COITPOTUBIICHUS
MOJIyIIPOBOJHUKOB OT TEMIIEPATypbl. 3aBUCUMOCTh COIIPOTUBIIEHUSI IPOBOJHUKOB OT
TeMiieparypsl. SIBnenue ceepxnpoogumoctu. OnbiT Kammepnunra-Onneca. Teopust BKILL
Dddext Meticuepa-Okcendenbaa.

Tema 10. MarautHoe nose B Bakyyme. OcHOBHBIE 3aKOHbI. PaboTa B MarHUTHOM 10JI€

OmnsiTel Opcrena u AMmepa. PenstuBucTckas npupoga MarHuTHOro nosist. @opmysisl
npeoOpa3oBaHus AeKTpruyeckoro noist. Cuiia B3auMOoAEUCTBUSA MEXAY ABYMS TOUEUHBIMU
AIIEKTPUYECKUMHU 3apsiiaMu, (B3aUMOJIEHCTBUE HETOABMKHBIX 3aps/10B, B3aUMOJICHCTBUE
HEMOJIBUYKHOTO M IBMKYLIETOCS 3apsA0B U B3aUMOIEHCTBUE ABMXKYIINXCA 3apsaaoB). Cuna
JlopenTua. @usnyeckuii cMbIca BekTopa B. MarautHoe mojie To4edHoro 3apsaa. 3akoH buo-
CaBapa. Cwia Amnepa. 3akoH Amriepa. MarHuTHOE T0J1e TIPOBOIHHKA ¢ TOKOM. CrcTema
enunul ["aycca. @opmMyibl mpeoOpa3zoBaHus 3JIEKTpOMarHuTHOro nois. Ilone Toyeunoro
3apsiaa, IBUXKYIIErocss paBHoMepHO. OCHOBHBIE YPaBHEHHUS JUIsl CTALIMOHAPHOTO MAarHUTHOTO
roJisi. BekTopHBIi moTeHnman. Y paBHeHHE Ul BEKTOPHOr 0 noTeHnuana. [lone anementapHoro
Toka. Cujia ¥ MOMEHT CHJIBI, JICHCTBYIONTME HA MAarHUTHBIA MOMEHT. PaboTa nipu nepemMenieHuu
KOHTypa C TOKOM B MArHUTHOM II0JIE.

Tema 11. MargutHoe moJjie B BENMIECTBE

BekTop HamaranuvBanus. BEKTOpHBIN MOTEHIIMAT TPH HATMYUU MAarHUTHOTO 1mojisi. O0beMHas
IJIOTHOCTh MOJIEKYJISIPHBIX TOKOB. Hanps’keHHOCT MarHUTHOTO MOJIs. ['paHUYHbBIE YCIOBUS IS
B u H. Maruutssie cBoiictBa atomoB. OnibiThl [ITepHa u I'epnaxa. CriudH. MarHuTHbIE MOMEHTBI
MHOTORJIEKTPOHHBIX aTOMOB. J[MaMarHeTu3M 3JIeKTPOHHOM 00010uku. [lapamarneTuku.
[TapamarneTusm cBOOOAHBIX IEKTPOHOB. DeppoMarHETHKHU U UX cBoiicTBa. Teopus
dbeppomarneruzma. Ipdext Xoa.

Tema 12. DnekTpoMaroHuTHasi HHAYKIAS

3akon Papanes. [IpaBuiio Jlenma. O0bsicHeHUE SBICHUS T10 JIEKTPpOHHOM Teopuu. Beisog 3/1C
MHIYKIMU 110 ['enbMrosnipily. DIeKTpoMarHuTHasE MHIYKIHS U PEISITUBUCTCKOE IpeoOpa3oBaHue
nonei. MuBapuantel EH, E2-c2B2. U3Menstomieecss MaruutHoe noje. M3mensitoieecs
anekTpudeckoe nojie. [lnornocte Toka cmenienus. MaaykruBHocTs. CaMOMHIyKIMS U B3aUMHAas
WHIYKUUS. DHEPrys MAarHUTHOT'O MOJISI U30JMPOBAHHOTO KOHTYpa C TOKOM, HECKOJIBKUX
KOHTYPOB C TOKOM.

Tema 13. [lepeMeHHBIN TOK

KBazucranmonapusle nepeMeHHble TOKU. L{enb ¢ eMKOCThIO, MHAYKTUBHOCTBIO,
conpotusiienneM u ucrounukom J/[C. Bekropusie quarpammsl. Umnienanc. [lpasuna
Kupxroga. Pabora 1 MomHocTs nepeMeHHoro Toka. CpeHsisi MOIIHOCTb. D (hEeKTUBHbIE
3HAUEHUS TOKA U HAaNpsDKEeHUs. P€30HAHCHI B 1IENM IEPEMEHHOI0 TOKaA.

Tema 14. YpaBaenus Makcseina

OcCHOBHBIE 3aKOHBI dJIEKTpOMarHeTu3Ma. Tok cMelleHus (BbIBOJI 0 MakcBemty). YpaBHEHUs
MakcBesia B UHTErpajibHOM U AuddepeHuanbHoM Buie. MaTepuanbHble ypaBHEHUSI.
CaoiicTBa ypaBHeHU MakcBeia. JJIEKTPOMAarHUTHBIE BOJIHBL. Y PaBHEHUS 3JIEKTPOMarHUTHON
BoJIHBL. CBOMCTBA ANIeKTpOMarHUTHHIX BOJH. Toku @yko. CkuH-3¢¢pekt. CriocoObl MomyyeHHs
JIEKTPOMAarHUTHBIX BOJIH.



Tewma 15. DnekTpuueckue sIBICHUS B KOHTAKTaX

KoHnTtakTHast pa3HOCTh MOTEHIIMANIOB. BHENIHSS 1 BHYTPEHHSSI KOHTaKTHAs Pa3HOCTh
MOTeHIMan0B. KBaHTOBast NpUpo1a KOHTAKTHOM pa3HOCTHU MOTEHUHANOB. SBieHus [lenbrhe,
Tomcona. Tepmo - DJIC.

Tema 16. DneKTpoHHAsE YMUCCHUS

Tepmoanexktponnas smuccusi. Pabora Beixona. @opmyna Puuapacona-JIéumena. 3akoH Tpex
BTOPBIX. POTOAIMUCCHUS, BTOPUYHASL SMHUCCHS, ABTOIIEKTPOHHAS SMUCCHUS U UX PUPOJIA.
Tema 17. DnexkTpuueckuil TOK B razax

OcHOBHBIE AJIEMEHTAapHBIE IPOIECCH B Ta3zax. HecaMoCTOsATENbHBIN U CAMOCTOSITEIIbHBIN
ra3oBbId pa3psj. THIIBI Ta30BBIX PA3PSIAOB.

9. Texkymuii KOHTPOJIb MO AUCIHUIIUHE

Texkymuil KOHTPOJIb IO JUCUMIUIMHE IPOBOAUTCS ITyTEM KOHTPOJISA ITOCEIIAEMOCTH,
KOHTPOJIA BBIITOJIHCHUA ITPAKTHUYICCKUX SaHSITI/IfI, KOHTPOJIbHBIX SaI[aHI/II\/JI " TCCTOB, KOJUNIOKBUYMOB
Mo MaTcpuaiaM JUCHUIIIIMHBI, BBITIOJIHACMBIX CAMOCTOATCIIBHO.

Texymuit KOHTpOIb PUKCUpPyeETCs B (popMe KOHTPOIBHON TOUKH HE MEHEEe OJIHOTO pa3a B
cemecTp.

OnleHOUHBIE MaTepHalbl TEKYIIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pazgene
«udopmarms 06 oOpazoBaTenbHON Tporpamme» — https:/ www.tsu.ru/sveden/education/eduop/.

10. ITopsinok MpoBeIeHUsA 1 KPUTEPUH OLICHUBAHMUS NPOMEKYTOYHOH aTTEeCTAllUN

JK3aMeH B TPeThbeM ceMecTpe MPOBOJUTCS B MUCbMEHHOU (opme mno Ouneram. buner
coAepKUT ABa Bonpoca. [IpogoikuTenbHOCT dK3aMeHa 1,5 yaca.

K 3K3aMeHy 10MmyCKaroTCsl TOJIBKO T€ CTYACHTBI, KTO YJOBJIETBOPUTEIBHO BBITOJIHUIN BCE
MIPAKTUYECKHE 3aJaHUs.

[TepBeie Bompockl OmieToB mpoBepstoT ¢dopmupoBanue OIIK-1 B coorBercTBUM C
naaukaropom MOIIK-1.1. OTBeTsI natotcs B pa3BepHYTOH hopme.

Bropeie Bompocwkl OumineroB mnpoepsitoT ¢dopmupoBanue I[IK-1 B cooTrBeTcTBUH C
naaukaropom UIIK-1.1. OtBeTsl matorcs B pa3BepHyTOH (hopme.

[IpuMepHBIil nepeyeHb TEOPETUUECKUX BOIIPOCOB.

1. DnekTpudeckuil 3apsg U ero cBokcTtBa. 3akoH KyioHa. DkcrnepuMeHTallbHasi MPOBEPKA.
[Ipenenbr npUMEHUMOCTH.

2. Dnekrpudeckoe noie. Hanpsokennocts. [lpunnun cynepnosunuu. [lone nunosns. Jumnons B
JNEKTPUYECKOM TOJIe. ODJEKTPUYECKOE TI0JIE€ CO3[aBAEMOE HEUTPAIbHOM CHUCTEMOM
aNeKTpUYecKuX 3apsaaoB. Teopema ["aycca. [luddepennuansuas hopma. Teopemsl ['aycca.

3. Pabora mepemernieHus 3apsjga B dneKTpudeckoM moie. [loTeHluan 3ieKTpU4ecKoro mods.
Pasnocte mnoreHnumanoB. CBs3b NOTEHLUMANda C HANPSXKEHHOCThbIO mois. PoTop Bekropa
HanpspkeHHocTH. Dopmyna Crokca. Auddepenumanbias GopMylIupoBKa MOTEHIIMATBHOCTH
oJISl.

4. IloreHuManbl MOJEM TOYEUHOTO 3apsia, CUCTEMbl TOYEUHBIX 3apsAJI0B, HENPEPHIBHOE
pacrpeaeneHue 3aps/10B MOBEPXHOCTHBIX 3aPsI0B.

5. Obmas 3amaya MaTeMaTH4YecKOW JIEeKTpocTaTuku. YpaBHeHue Ilyaccona. VYpaBHeHHe
Jlannaca. DnekTpudeckoe moiie B BeniecTBe. Knaccudukaius MmaTepranoB 1Mo MPOBOJIUMOCTH.

6. IIpoBOAHMKH B BIIEKTPUUECKOM TOJIE€. DJIEKTPUUYECKAs] WHIAYKIUSA. OJIEKTPUUYECKOE II0Jie
BOJHM3U TOBEPXHOCTH MPOBOAHMKA. MexaHu3M 00pa3oBaHUsl TOJS BOIWU3U TOBEPXHOCTH
MIPOBOJIHUKA. 3aBUCUMOCTh OBEPXHOCTHOU MJIOTHOCTH 3apsAJI0OB OT KPUBU3HBI TOBEPXHOCTH.

7. CucreMa TPOBOAHHMKOB. DNEKTPOEMKOCTh. EMkocTHble ko3 dunmentsl. Teopema
B3auMHocTU. KonaeHcaropsl. CoelMHEHHE KOH/IEHCATOPOB.


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

8. uanexTpuku. MexaHn3Mbl NOJIApU3ALUH TUAIEKTPUKOB. Henomnsipuele quanekTpuku. TeH3op
nosispuzyemoctu. llonspuble nuanexkTpuku. OpueHTalMOHHAs MOJasSpu3yeMocTb. MoHHbIE
KpucTaybl. CMeniaHHast MOJSIpU3aLysL.

9. Bekrop nomspuzauuu. CBA3b BEKTOpa MOJIAPU3ALUU C HANPSHKEHHOCTBIO 3JIEKTPUYECKOTO
nosid. CBsi3p MOJSIPU3YEMOCTH C OOBEMHOM M MOBEPXHOCTHOM IIOTHOCTBIO 3JEKTPUUECKUX
3aps/IoB.

10. Teopema Taycca musi auwdnekTpukoB. ['panmunsie ycinoBus. Ilpenomsienue nuHUN
HaIpsLDKEHHOCTH HA TPAHUIIE JBYX JAUAJEKTPUKOB. 3HAKU CBSA3AHHBIX 3apsAfoB. CBSA3b MEXIy
JTUBJIEKTPUUECKON MPOHUIIAEMOCTBIO U ATOMHOM MOJIIPU3YEMOCTHIO.

11. DHeprusi ANEKTPOCTATUYECKOTO TMOJs. ODHEPrus IUIOCKOTO0 KOHJIEHCATOpa, CHUCTEMBI
3apsSOKEHHBIX TeJN. DHEprusi B3auMOJCHCTBUS NPH HENPEPHIBHOM PACHpPEEICHUN 3apsiiOB.
CoOcTBeHHas SHEPrus. JHEPruUsl AUAIEKTPUKA BO BHEIIHEM I10JIE.

12. Cerneroanexktpuku. I1be30amexkrpuku. X cBoiicTBa U MpUMEHEHHUS.

13. DOnexrtpuyeckuil Tok. IIIOTHOCTE U cWila TOKAa. YpaBHEHUE HENpepbIBHOCTU. 3akoH OMa B
uHTerpanbHol U nuddepennuansHoil popmax. CropoHHue cuibl. 3akoH Oma Ajs MOJHON
uenu. Paborta u MomHocTs Toka. 3akoH Jlxoynsa-Jlenua. [Ipasuna Kupxroda.

14. Knaccuueckast 2JIEKTpOHHAs TEOPHUs POBOIUMOCTH. Mo1e71b CBOOOIHBIX AJIEKTPOHOB. BriBOIT
3akoHOB Owma, J[xoyns-Jlenna wu  Bunemana-®panna. 3aTpyaHeHMs] KJIaCCHYECKON
JJIIEKTPOHHOU TEOPHH.

15. Ilpu4uHBI 3aTpyAHECHUH KIACCHYECKOM AIIEKTPOHHOU Teopur. KBaHTOBas MOIENTb CBOOOTHBIX
anekTpoHoB. Pemenue ypaBHenuss Ulpenunrepa ans cBOOOIHBIX 3J€KTPOHOB. [lpuHiun
[Taynu. PacnpeneneHue 3J€KTPOHOB IO SHEPreTHYECKUM YypoBHsAM. OHeprus Oepmu.
[ToBepXHOCTH K 3JIEKTPOHHOMY Ta3y B MeTajliax.

16. DneKTpoH B MEPUOJUYECKOM I10JE€ KPUCTALINYECKON PEHIETKH. 3aBUCUMOCTh SHEPTHMHU OT
BOJIHOBOTO BEKTOpa Ui DJIEKTPOHA B KpUCTale. 30HHBIA CHEKTp MPOBOJHUKOB,
MOJIyIIPOBOJAHUKOB U U30JIATOPOB. DNEKTPOIPOBOAUMOCTb 110 JAHHON TEOPHH.

17. CBepXIpOBOAUMOCTh. DJIEMEHTbI KBAHTOBOUW TEOPUU CBEPXITPOBOJIUMOCTH.

18. dopmynel TpeoOpa3oBaHUs dIEKTpUUYecKoro mojs. Cuima B3aMMOJCHUCTBHUS MEXKITY

JBYMsI TOYEYHBIMU dJIeKTpUuuecKuMHU 3apsiaamu. Cuna Jlopenna. @usznyueckuii cMbICi BeKTopa B.

PenstuBucTCKas npupo1a MarHUTHOTO ITOJIS.

19. MaruuTHOE TIOJIE TOYEeYHOro 3apsiga. 3akoH buo-CaBapa. Cuna Awmmepa. 3akoH
Awmmnepa. MaruutHoe mnoJje npoBogHuka ¢ TokoM. Cucrema enunuil ["aycca.
20. dopmyel TIpeoOpa3oBaHUs AJIEKTpoMarHuTHOTro mojs. [loje TodedHnoro 3apsna,

ABMIXKYIIETOCA PaBHOMCEPHO. OCHOBHBIE YpaBHCHUA JIA CTAallMOHAPHOI'O MAarHuTHOI'O IIOJIA.
BeKTOpHBIﬁ IIOTCHIHAJI. YPaBHeHI/Ie AJI1 BEKTOPHOI'O MOTCHIHAJIA.

21. [Tone snementapHoro toka. Cujga ¥ MOMEHT CHJIbI, JEUCTBYIOIIMX HAa MarHUTHBIN
MOMeHT. PaboTa npu nepemenieHny KOHTypa ¢ TOKOM B MarHUTHOM IT0JI€.
22. Bektop namarunuuBanus. BeKTOpHBIM MOTEHIMAN MPU HATUYUM MAarHUTHOTO MOJIA.

O0beMHasi TIOTHOCTh MOJIEKYJSAPHBIX TOKOB. HampspkeHHOCTh MarHUTHOTO mosist. ['paHu4YHbIE
ycnosus g B u H.

23. MarnutHble cBoiictBa atomoB. OmnbiTel IlTepHa u I'epnaxa. CnuH. MarautHble
MOMEHTBI MHOT'O3JIEKTPOHHBIX aTOMOB. /[naMarueTu3M a5eKTpoHHOoN 00oouku. [TapamarneTuku.
24. [TapamarueTusm cBOOOJIHBIX JIEKTPOHOB. PeppoMarHeTHkKy U UX cBoiicTBa. Teopus
(beppomarueTusma.

25. 3akon dapanes. [Ipasuino Jlenna. O0bscHEHHE SBIEHUS O JIEKTPOHHOM TEOpHUH.

26.  HWnpyxtuBHOCTh. CaMOMHIYKIUS W B3aUMHAs MHAYKLIMS. OHEPrusi MarHUTHOTO IOJISA
H30JIMPOBAHHOI0 KOHTYPa ¢ TOKOM, HECKOJIBKUX KOHTYPOB C TOKOM.

27.  KBa3ucrauMoHapHblE  IIEpeMEHHble TOKH. llemb ¢ €MKOCTBbIO, HHAYKTUBHOCTBIO,
conpoTuBieHueM u ucrounukom J/1C. Bekropusie quarpammel. [IpaBuna Kupxroda.

28. PaboTa u MomHOCTh nepeMeHHoro Toka. CpeHss MOIIHOCTh. D QPEeKTUBHbIC 3HAYCHUS

TOKa U HAITPSKCHUS. Pe3onanchl B ienu NEPpEMCHHOT'O TOKaA.



29. OcHOBHBIE 3aKOHBI 3JIEKTpoMarHerusma. TOK cmelleHus. YpaBHeHHs MakcBemia B
UHTETpabHOM U JauddepeHmanibHoM Buae. MartepuanbHbie ypaBHeHUs. CBOWCTBA ypaBHEHUI
Makcsea.

30.2JIeKTpOMarHuTHhIE BOJIHBI. YPaBHEHHs 3JIEKTPOMArHUTHOW BOJHBL. CBOICTBAa 3-M BOJIH.
CriocoObI MOTy4eHHS 3-M BOJIH.

31. KonrakTHas pa3HOCTh TOTCHIMAIOB. BHEmHsIS W BHYTPEHHSS KOHTAaKTHas pPa3HOCTh
noTeHuanoB. KBaHToBas mpupoaa KOHTAKTHOM Pa3HOCTH NOTEHUHUAIOB. SBiieHus Ilenbrbe,
Tomcona. Tepmo-31C.

32.TepmoonekrponHas smuccusi. Pabora Beixona. @opmyna Puuapacona-JlemmMena. 3akoH Tpex
BTOPBIX.

33.®oTosMuCCHs], BTOPUYHASI SMUCCHS, aBTOAICKTPOHHAS SMUCCHS U UX TIPUPO/IA.

34.OcHOBHBIE dJIEMEHTapHbIC MPOIECChl B ra3zax. HecaMoCTOSTENbHBIM M CaMOCTOATEIbHBIN
ra3oBbIi pa3psj. THIIBI Ta30BBIX PA3PsAI0B

11. YueOHO-MeTOAUYECKOE 00ecIeueHne

a) DJIEKTPOHHBINA YUE€OHBINH KypcC MO AUCITUIUIMHE B 3JIEKTPOHHOM yHHBepcuTeTe «Moodle»
https://moodle.tsu.ru/course/view.php?1d=22059

0) OLileHOUHbIE MaTepHallbl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMy I10
mucruttuae (https://www.tsu.ru/sveden/education/eduop/).
0) OLleHOUHBIE MaTepHallbl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMd I10
JTUCLUILTUHE.
[lepeueHs BOMpPOCOB, BHIHOCHMBIX Ha 3K3aMEH.
1. Dnekrpocrarnueckoe noJie B BakyyMe. 3akoH Kynona. [IpuHuun cyneprno3umnuu st BEKTopa
HaMpsKEHHOCTH AJeKTpudeckoro mnosst. [loe cucreMbl TOUEUHBIX 3apsI0B.
2. IloTok BekTOpa HampsHKEHHOCTH dJieKkTpudeckoro moiist. Teopema ['aycca misg BekTopa
HaMpsHKEHHOCTH.
Hupkynsuus BeKTOpa HaPsHKEHHOCTH 3JeKTpudeckoro nodis. [lotenmuan.
DOKBUNOTEHLHATbHBIE TOBEPXHOCTH. CBSA3b HAIPSLKEHHOCTH MOJIS ¥ TIOTEHIHAIA.
[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM ITOJIE.
CBs13b M@Ky TJIOTHOCTBIO 3apsiia Ha IOBEPXHOCTH MPOBOHUKA U TI0JeM BOJIM3HU HETO.
Pemenue 31eKTpocTaTHUECKUX 33424 METOJOM SJIEKTPUUECKUX U300paKEeHHI.
Konpaencaropsi.
DHeprus CUCTEMbl TOUEUHBIX 3apSAA0B. DHEPrus 3apsKEHHOTO MPOBOJHUKA U KOHICHCATOPA.
[110THOCTH 3HEPTUU AIEKTPUUECKOTO MOJIS.
10. IumnosibHBIA MOMEHT MOJIEKYJ. BekTop mosisipu3aium.
11. Teopema ["aycca st BEeKTOpa MOJISIPU3ALUY.
12. BekTop anekrpuueckoit uaaykuuu. Teopema ["aycca st BeKTOpa 3NMEKTPUUECKON MHAYKIIUH.
13. Jluneitnpie cpeapl. CBs3pb MEXIy BEKTOpaMU TMOJSIPU3AlMA M HANPSHKEHHOCTH,
HaAMpPsHKEHHOCTH U UHAYKIUU SJIEKTPUYECKOTO MOJIS.
14. MexaHu3Mbl MOJNSPU3ALNUN AUICKTPUKOB C HEMOJISPHBIMU U MOJSIPHBIMA MOJIEKYJIaMH.
15. CBs3b MEXIY OUAIEKTPUUECKON MPOHUIIAEMOCTHIO U ATOMHOM MOJSIPU3YEMOCTBIO.
16. Tlonsipu3anusi MIOTHBIX HEMOJSPHBIX TUANEKTpUKOB. Dopmyna Kinaysunyca-MocoTTH.
17. CerHeTORNEKTPUKH U MHe303TeKTpUKH. [ uctepesuc. Mx cBoNCTBA U MPUMEHEHHUSL.
18. 'paHnuHBIE YCIOBUS ISl BEKTOPOB HAMPSY)KEHHOCTU M UHAYKIUU 3JIEKTPUUECKOTO MOJIS.
19. DOHepruss 2JIEKTPUYECKOrO TMOJI IPU  HAJIUYMU  JUAJIEKTpPUKOB. [ImoTHOCTH dHeprum
NIEKTPUYECKOTO IOJIS.
20. IToBepxHOCTHAs IUIOTHOCTD CHIIBI, JEMCTBYIONIEH HA TPaHMIIE METaLIA.
21. O6beMHas MIOTHOCTb CHJIBI, IEHCTBYIOLIEH HA TUDIEKTPUK B ANIEKTPUUYECKUX MOJISX.
22. Onextpuueckuil Tok. [ImoTHOCTE M cuia Toka. Cuila TOKa, Kak MOTOK BEKTOpa IMJIOTHOCTH
TOKa. YpaBHEHUE HENPEPHIBHOCTH.
23. 3akon Oma B uHTerpanbHoil u nuddepennuanbHoit popmax. CtoponHue cuibl. 3akoH Oma
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42.

43

45.
46.
47.

48

55.
56.

JUISL TIOJTHOM LEITH.

PaGora u momrHOCTE TOKA. 3akoH J[xoyms-Jlenmna.

[TpaBuna Kupxroda.

Knaccuueckast anekTpoHHas Teopus NPOBOAUMOCTH. Moieb CBOOOAHBIX 3JIEKTPOHOB. BbiBOA
3akoHOB OMa, JIxkoyns-Jlenua u Bunemana-®panna.

3aTpy/iHEHUsl KJIACCUUYECKOM 3JeKTpOHHOM Teopuu. IIpuumHbl 3aTpyJHEHHH KilacCUYECKON
AJIEKTPOHHON TEOpUU. 30HHASI TeOpUs. 30HHBIA CHEKTP MPOBOJHUKOB, MOIYIPOBOAHUKOB U
U30JISTOPOB.

DNEeKTPONPOBOAUMOCTh MO 30HHOW TEOpPUU JUIsl NPOBOJHUKOB. OJEKTPONPOBOJIUMOCTD
MIOJIyIIPOBO/IHUKOB, COOCTBEHHAs M IPUMECHAs! IPOBOJUMOCTb.

3aBUCUMOCTD COIPOTUBJICHUS IIPOBOIHUKOB oT TEMIIEPATYPBI. SBnenue
ceepxnpoBogumocTi. OmnbiT Kammepnuura-Onneca. Teopusi BKII. Dddext MeiicHepa-
Oxkcendenbna.

3akon buo-Casapa-Jlamnaca.

[Tone npsamoro npoBoaa.

[Tone na ocu conenounpa.

Cuna Jlopennia u cuna Ammnepa.

MomMmeHT cui1, JeMCTBYIOIIMX Ha paMKy ¢ TOKOM B MarHUTHOM I10JI€.

Teopema o HUPKYISAUN BEKTOPA UHIYKIIUHU MAarHUTHOTO TIOJISL.

Teopema o UPKYISAIUN BEKTOpAa HAMATHUYECHHS.

HanpsokeHHOCT, MarHuTHOro mojisi. Teopema O HMPKYISIIIMM BEKTOpa HAIMpPSHKEHHOCTH
MarHUTHOTO TOJIS.

JIuneiiasie cpeapl. CBsI3b BEKTOPOB UHAYKIUHU, HAMPSKEHHOCTH U HaMar HUUEHUSI.
['panuyHbIe yCIOBUS 17151 BEKTOPOB MHIYKIIUU U HAMIPSHKEHHOCTH MAarHUTHOTO TMOJISL.
MexaHn3M HaMarHU4eHUs JruaMarHeTHKOB.

MexaHu3M HaMarHU4eHUsl TapaMarHeTHKOB.

deppoMarHeTUKH.

. SIBNieHne 3IeKTPOMAarHUTHON MHAYKUINHY B ABMKYIIUXCS IPOBOIHUKAX. [Ipumepsl.
44,

SIBiieHWE DNEKTPOMArHUTHON WHIYKIIMM B HEMOJBIKHBIX IPOBOJHHMKAX. Buxpepoe
AIIEKTPUYECKOE TIOJIE.

NunyktuBHOCTH (KO3 PuImeHT caMonHAyKIuH). [I[pruMepsl BRIUUCICHUS.

[Ipornecchl ycTaHOBIIGHUS! B KOHTYPE C HHIYKTHBHOCTBIO.

MarHuTHas SHEpPrHsl.

. Koapdunument Bzaumonnaykuuu. [Ilpumeps! BeIUUCICHUS.
49.
50.
51.
52.
53.
54.

MaruuTtHas SHeprusi IByX CBSI3aHHBIX KOHTYPOB.

PaGota npu nepemenieHny BUTKa B MArHUTHOM TI0JIE.

Teopema o HUPKYISAUU BEKTOPA UHAYKIIUU MAarHUTHOTO TOJIS C yY€TOM TOKa CMEIECHHUS.
CucreMa ypaBHeHUid MakcBeIlia B BaKyyMe.

Cucrema ypaBHeHul MakcBellia B BEIIECTBE.

['pannyHbIe yCIOBUSA AJIS BEKTOPOB HANPSXKEHHOCTH M WHAYKIMH DJIEKTPHYECKOTO TMOJs,
WHIYKIUHA U HAPSDKEHHOCTH MAarHUTHOTO TOJIS.

BonHoBoe ypaBHeHHE. DIEKTPOMArHUTHBIE BOJIHBI.

DHeprusi, UMITyJIbC, MOMEHT UMITYJIbCa IEKTPOMAarHUTHOTO MOJIS.

B) IlepedeHp pekoOMeHIyeMbIX CEMUHAPOB U MPAKTUYECKUX 3aHATUH:

1. DOmnekrpocratmyeckoe moje B Bakyyme. 3akoH Kymona. Bekrop E. I[lpunnun
cynepno3uiuy. HanpsskeHHOCTh 1Mo CUCTEMBI 3apsi/IOB (TOYSUHBIX U HENPEPHIBHBIX ).

2. Teopema I'aycca.

3. Pabora mepemenieHus 3apsaa B 3JeKTpocTaTHueckoM mojie. IloTeHumanbHas sHeprus.
[Torennuan. 3aBucumocts E= — grad ¢. YpaBnenus Ilyaccona u Jlamnaca.

4. DnexrtpocTtaThka NpoBOJHUKOB. EMKkocTh. KoHneHCaTOpHI.

DNEeKTpOCTaTHKA IUIIEKTPUKOB. | paHUYHBIE YCIIOBHS.

e



6. DHeprus AIEKTPUUECKOIO MOJIS.

Dnekrpuyeckuii ToK. 3akonbl Oma u J[>xoyins — Jlenia.

8. Meronbl u3MepeHus 3.7.C., HaNpsDKEHUH, TOKOB U conpotuBienuil. [Ipasuna Kupxroda.
DNEeKTPUUYECKUE LICTIH.

9. MarnutHoe nose. 3akoH buo—CaBapa. MarHuTHbIN JUNOJb.

10. BzaumogeiicTBrue TOKOB 1 MarHuTHOTO noJist. Cuia Amnepa. Cuna Jlopenia

11. MarunuTHOE 1nosie B BeulecTse. [ paHUUHbIE YCIOBUS.

12. DnexTpoMarHuTHas UHAYKLIHS.

13. MarneTuku. DHeprust MarHUTHOTO TOJISL.

14. IlepemenHslii TOK. Llenb ¢ eMKOCTBIO, HHAYKTUBHOCTBIO, COIPOTUBIIEHUEM U
ucrouynukom DJIC. BekropHbie nuarpammsel. Mnenasc.

15. Tok cMemenus. YpaBHenus Makcsesia.

16. TepmonnekTponHas amuccust. Pabora Beixona. ®opmyna Puuapacona-/lemmena. Tok B
rasax.

17. DOHeprus U NOTOK SHEPTHH FINEKTPOMArHUTHOTO TOJIS.

~

CamocrosiTenbHas paboTa CTy/IeHTa BKITIOYAET:

YIIIyOJICHHOE TEOPETHYECKOE M3YYCHHE Pa3/esioB Kypca MpH TOJATOTOBKE K JIEKIIMOHHBIM U
MPAKTUYECKUM 3aHSTHSIM;

MOJATOTOBKY K 00CY)KJIEHUIO MaTepuaia, B TOM YHCJIE CaMOCTOSATEIbHBINA MOMCK HEOOXOAUMBIX
HCTOYHUKOB MH(OpMaInK, BKIIIOUas Hay4YHO-00pa3oBaTeabHble pecypcehbl cetu HTepHeT;

Bonpocel, BoIHECEHHBIE HAa CaMOCTOSATEIBHOE U3yUEHHE.
— Teopema HpHuimoy

— Meroa 3epKanbHBIX OTOOpaKCHUH

— IloHAEpOMOTOPHBIE CUJTBI.

— Twunel ra3oBbIX pa3psa0B

JlutepaTypa K TemMaMm JUIsl CAaMOCTOSATEIBHOIO U3YUEHUs

CasenbeB U. B., Kypc obmieii puzuku. B 4 Tomax. Tom 2. DneKTprudecTBO U MarHeTu3M. BosHBI.
Onrtuka MznarensctBo: «KHoPyc» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

CuByxun JI. B., O6muit kypc ¢usuku. B 5-ti Tomax. Tom 3. DnekrpuyecTBo, M3aaTenbeTBo:
®uzmariut, 2015 r, ISBN: 978-5-9221-0673-3, Ctpanui: 656

12. Ilepevyennb yueOHOI JuTepaTypbl U pecypcoB cetu UHTepHeT

[lepeueHb OCHOBHOI1 U OTIOHUTEIBHON YUEOHOM TUTEPATYPHI.
a) OCHOBHas TUTepaTypa:

Cagennes U. B., Kypc obmieit pusuku. B 4 Tomax. Tom 2. DnekTpudecTBO U MarneTusM. BomHbI
Onruka U3natensctBo: «KHOPyCc» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

CuyxuH [I. B., O6mwuit kypc ¢usuku. B 5-tu Tomax. Tom 3. DnekrpudectBo, M3aarenscTBo:
®usmatiut, 2015 r, ISBN: 978-5-9221-0673-3, Ctpanuu: 656

MartseeB A.H., DnekrpoauHamuka, Y4e0. mocobue.—2-¢ u3j., nepepad. u gomn. — M.: Beici.
mkona, 1980.— 383 c.
Wponos, N.E., 3agauu no obieit ¢pusuke. — CI16: UznatenscrBo:Jlans, 2016. — 416 c.

ISBN: 978-5-8114-0319-6

0) JOMOJHUTENbHAS INTepaTypa:



[a—

Hponos U.E., OcHOBHBIE 3aKOHBI 3JIeKTpoMarHeTusma, M.: Boiciias mkomna, 1991. - 288c¢

2. TIlapcenn 3, DnekrpuuectBo 1 MaruetusM (bepkieeBckuii Kypce ¢pu3uky, 1.2)

3. Tamm M.E., OcHOBBI 371eKTpoMaruetusma, Ydeb. mocobue mis By30B., 10-e m3a- ucnop. -M:
Hayka. I'n. pen. ¢us.-mat. aur., 1989.—501 ¢

4. @citaman, Jleiiron, Canac, @eliHMaHOBCKUE JISKIUHU 110 pusuke, n3a.3-e, M, Mup, 1976-78

5. Axuesep A.U., Axuezep U.A., DieKkTpoMarHeTus3M U 3J€KTPOMArHUTHbIE BOJIHBI.

6. MatseeB A.H., DnekrpudecTBo u MarueTusm, Bricinas mkomna, M.,1983.— 463 c.

7. Hermad A.A., SAsopckuii b.M., Jlebenes A.K., CnpaBouynuk no ¢pusuke, uza. 8-¢, 20006,

8. Kopu I'., Kopn T, CripaBounuk o MmaremaTtuke, 1968 u noszxe.
B) pecypchl cetu HTepHeT:

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

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

13. IlepeyeHb HHPOPMAIMOHHBIX TEXHOJIOTHii

a) JIMIICH3MOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHUE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Bxirrodaet npunoxenus: 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);

— yOIMYHO OCTymHBIe 0bmaunbie TexHonorun (Google Docs, AAnaexc auck u T.11.).

0) "H(pOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunoi O6ubIMoTeKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OoubmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanp — http://e.lanbook.com/
— OBC KoncynbpTanT cTynenTta — http://www.studentlibrary.ru/
— O6pazoBarenpHas mwiaTdopma FOpaiit — https://urait.ru/

14. MaTepuajibHO-TeXHHYECKOEe o0ecreyeHue

AyImuTopuu 11sl IPOBEICHHS 3aHATHH JICKIIMOHHOTO THIIA.

Aymatopun Ui TIPOBENEHHS 3aHITUH CEMHUHAPCKOTO THWIIA, WHIWBHIYaJIbHBIX U
IPYMIIOBBIX KOHCYJIbTAIMHI, TEKYIEro KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTaI|H.

[Tomenenust sl CaMOCTOSTENILHOW pabOThI, OCHAIEHHBIE KOMIBIOTCPHONH TEXHUKOH U
JIOCTYIIOM K cetd MHTepHeT, B IIEKTPOHHYI WH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPeay U K
WH(POPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

AymaTopun Ui TPOBEACHUS 3aHATHH JICKIIMOHHOTO M CEMHUHApCKOro  THUIIA
WHMBHUIYAIbHBIX W TPYIIOBBIX KOHCYJbTALMH, TEKYIIEr0 KOHTPOJS W TPOMEKYTOYHOU
aTTecTalluu B CMEIIeHHOM opmarte («AKTpy»).

15. Uudopmanus o pazpadoTyukax

Hevkun Bnagumup IletpoBuu, mpodeccop, TOKTOp (U3MKO-MaTeMaTHUECKHX Hayk,
¢u3nueckuit akynpTeT TOMCKOro rocy1apCTBEHHOIO YHMBEpPCHUTETa, 3aB. Kadenpoi olmel u
HKCIIEPUMEHTANBHOMN (Pr3uKH
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