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1. Iesap 1 ni1aHUpPYyeMBble Pe3yJbTAaThl 0CBOCHHUS M CHMILIMHBI (MOIYJIs1)

Iesbr0 0CBOEHMSI JUCLMIUIMHEIL ABJsETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLUI:

—OIIK-1 — CnoocoGHOCTh TPUMEHATh 0a30Bble 3HAHMS B OOJNACTH  (PHU3UKO-
MaTeMaTHYeCKuX M (WIM) €CTeCTBEHHbIX Hayk B cdepe cBoell mnpodeccrnoHaIbHON
NeSITeTbHOCTH;

—IIK-1 — CnocoGHOCTh MPOBOAMTH HAy4HbIE MCCIEJOBAHUSA B BBIOpaHHOH obsacTH ¢
UCITIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIBHBIX W TEOPETUYECKHX METO/OB, a TaKXKe
MH(POPMALIMOHHBIX TEXHOJIOTUH.

PesynpTaTramMu OCBOEHUS TUCIMILIMHBI SBISIOTCS CIEAYIOIMINE HHIUKATOPHI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICIIA M METOJIbI UCCIEIOBAHMS (PU3MUECKUX
IPOLIECCOB U SIBJICHUM;

UIIK-1.1. Cobupaer u aHATU3UPYeT HAYYHO-TEXHHYECKYI0 HH(OpManuio Mo Teme
ucciieIoBaHusl, 0000111aeT HayuHbI€ JaHHbIE B COOTBETCTBHUHU C 33a4aMU UCCIICI0BaHMSL.

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— OcBOMTH MOHATHHMHBIN anmapar v olpeaesieHus], U3JI0)KEHHbIE B Kypce DJIEKTPUUECTBO
¥ MarHeTU3M

— OBnageTb OCHOBHBIMH METOAAMU H3YUEHHUsS D3JEKTPOMATrHUTHBIX IPOLIECCOB U
SIBJICHUU.

— YMeTb NpUMEHSATh MOJY4YEHHbIE 3HAHMS JJIs pelleHUs NPaKTUYEeCKUX 3ajaad
pohecCuOHATIBHON e TENbHOCTH.

3. MecTo AucuuIuinHbl (MOYJas) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JlucuuniuHa OTHOCUTCA K 00s13aTEJIbHOM YacTH 00pa30BaTelbHON IPOrPaMMBL.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

Cemectp 3, 5K3aMeH.

5. Bxoanble TpeGoBaHMS 1JIs1 OCBOEHUS THCUHMIIMHBI

I[J'ISI HN3YUCHUA U TIOHUMAaHUA MaTCpuajia HaHHOﬁ JHUCIHUITIINHBI 06y‘IaI-OIIII/II\/'IC$[ JOJIKEH
BJIaACTb OCHOBHLIMU MMOHATHAMHA U METOJAMU KypCa (bHBI/IKI/I 06H_I€06pa3OBaTeHBHOI71 HIKOJIBI.

6. SI3bIK peaau3anun

Pyccknii

7. O0beM TUCHUIIHHBI (MOTYJIA)

OO61mast Tpy10€MKOCTh TUCIUIUTHHBI COCTaBsieT 8 3.e., 288 yacoB, U3 KOTOPHIX:
— JIeKInH: 64 u.;

—npakTtuueckue 3anarus: 80 u.;

— B TOM YHCJIe TIPAaKTHYECKask OITOTOBKA: 64 4.

O0BbeM caMOCTOSTENLHOM padOThI CTYIEHTA ONpeAeNieH YI4eOHBIM IIIaHOM.

8. Comep:xkaHue TUCHUILIMHBI (MOYJIsl), CTPYKTYPHPOBAHHOE M0 TEMaM

Tewma 1. DnekTpuueckoe mosie B Bakyyme. 3akoH Kymona

Beenenue. Ilpeamer Hayku 06 snektpuuectse. PazButue Hayku 06 snekrpuuectBe. OCHOBHBIE
sTanbl pa3BuTus. CBOICTBA HAZJIEKTPU3OBAHHBIX TEN. DIIEKTPU3aLUs TPEHUEM U DIIEKTpU3aLuUs
qyepe3 BIMSHUE (MHAYKLUSA). DIEKTPUUECKUM 3apsii U €ro CBOMCTBA. 3aKOH COXpaHEHUs 3aps/a.
Enumauner u3mepenus 3apsga. Toueunsie 3apsanbl. 3akoH Kymnona. 3amuck dopmyibsl 3akoHa



Kynona B cucreme equaun CHU u CI'C. Ilpunuun cynepriozunuu. 3akoH KynoHa B mpuMeHEHUN
K 3apsOHKEHHBIM TelaM MPOM3BOJILHON (OpMBI. DKCIIEpUMEHTabHAs MpoBepKka 3akoHa KyioHa.
Meron Kasennuma. IIpenensl npumenumoctu 3akoHa KysoHna.

Tewma 2. HanpsbkeHHOCTB AnekTpudeckoro nojist. Teopema ["aycca

IToneBass TpakToBKa 3akoHa Kyiona. Dnekrpuueckoe mnosie. HanpspkeHHOCTh 3JIEKTPUUECKOTO
nois. ['papudeckoe n300pakeHUe JIEKTPUUECKOTO 1Mo ENUHMIIBI U3MEepeHUs HalpsSKEHHOCTH
noinst (cucrema enununy CU u CI'CD). [lpunnun cyneprno3uiuu. OJIEKTPUUYECKOE TIO0JIe,
CO3/1aBa€MO€ CUCTEMOM TOYEYHBIX 3apAOB. OJEKTPUYECKOE II0JIe 3apsDKEHHBIX — Tell
pou3BOJILHON (hopMbl. HanpsKeHHOCTD 3JEKTPUYECKOT0 MOt AUNos. Junoias B 0HOPOJHOM
U HEOJHOPOJHOM 3JIEKTPHUUECKOM II0Jie. DJIEKTPUUYECKOE II0JIe, CO3/1aBaeMoe HeHTpalibHOU
CHCTEMOW 3JeKTpHuecKux 3apsnoB. Teopema [aycca. [IuddepennmanbHas Gopma Teopembl
I"aycca. Teopema Hpuimioy. Pacder snekTpruyeckux IMoje ¢ moMolslo Teopemsl ['aycca (mose
0OECKOHEUHOW 3apsHKEHHOW IJIOCKOCTH, MOJIE TUIOCKOTO KOHJAEHCAaTopa, Mojie OeCKOHeYyHOU
3apsKEHHON HUTH, T10JI€ 3apsyKeHHOH cdepbl U 1mapa).

Tema 3. PabGora B snekrpuueckom moie. Ilorennman. CBs3b MOTEHIMANA ¢ HAMPSKEHHOCTHIO
3JIEKTPUYECKOTO MOJIS

Pabora nepemenienuss 3apsna B 3neKTpuueckoMm mose.  lloTeHuumanbHBIM - XapakTep
aneKkTpocTaTudeckoro mnois. IloreHumanbHas sHEprust 3apsga B 3JIEKTPOCTATUYECKOM IIOJIE.
Pa3HocTh moTeHUMANIOB M ONpeiesieHue MOTEeHLHaga 3JieKTpocTtatudyeckoro mnois. ITpunuun
CYNEpIo3uLMM Il NoTeHuuana. EnuHunsl usmepeHus noreHiuana. CBs3p NOTEHLMANA C
HAIpPSDKEHHOCTHIO MOJIs. BbluncneHue mnoreHnuana TOYEHHOI'O 3apsiia, CUCTEMBl TOYEUHBIX
3aps1/10B, HENPEPHIBHOIO pacHpesiesieHus 3apsaa B o0beMe M Ha MOBEPXHOCTH, OECKOHEYHO
3apsHKEHHON TUIOCKOCTH, HUTH, 3apsDKEHHOTO mapa u chepsl. [lorennman aumors.

Tema 4. OOwiast 3ajaua MaTEMaTHYECKON AJIEKTPOCTATUKU

MynpTunonpHoe paszioxeHue. POyHIaMEHTAIbHOE CBOMCTBO 3JIEKTPOCTATUYECKOTO IIOJIA B
UHTErpalbHOM U JuddepeHunanbHoM  Buae.  PoTop  BekTopa  HamnpshKEHHOCTH
anekTpoctarnyeckoro nosd. Juddepennumansuas popmynupoBka TeopeMsl ['aycca. YpaBHeHue
ITyaccona. YpasHenue Jlamnaca..

Tewma 5. [IpoBOAHHUKH B 3JEKTPUIECKOM T0JIE. DIEKTPOEMKOCTh

OnexkTpuyeckoe mojie B BemiecTBe. OOIUE 3aKOHOMEPHOCTH 3JIEKTPOIPOBOJIHOCTH BELIECTB.
Knaccudukanus marepuanoB MO MNPOBOAUMOCTH. I[IpOBOJAHHMKM B 3JIEKTPUYECKOM IIOJIE.
OnexTpuyeckas HHAYKIUSA. DIEKTPUUECKOe MoJie BOIU3M MOBEPXHOCTH MTPOBOIHUKA. MexaHu3M
o0pa3oBaHus MO BOJIM3H MOBEPXHOCTH MTPOBOJHHUKA. 3aBUCUMOCTb MIOBEPXHOCTHON TJIOTHOCTHU
3apsI0B OT KPUBU3HBI MOBEPXHOCTH. MeETOa 3epKallbHBIX OTOOpakeHUil. DJIEKTPOEMKOCTb.
ONEeKTPOEMKOCTh YEAMHEHHOro MmpoBojaHuKa. Cucrema mnpoBOAHUKOB. [loTeHIManbHbIE U
eMKocTHbIe ko3¢ ¢uimentsl. Teopema B3auMHocTu. KonpaeHcatopbl. Buasl koHIeHcaTOpOB.
CoennHeHrEe KOHAEHCATOPOB. DHEPrusl 3apsHKEHHOTO KOHIEHCATOopa.

Tema 6. JIunniekTpUKH U UX CBOWCTBA

Huonexktpuku. MexaHu3sMbl  TONSpHU3ALMM  AUDJIEKTPUKOB. HemnonsipHble  TUANEKTPUKH.
[Tonsspu3yeMOCTh U MEPUOANYECKAs. CUCTEMA AJIEMEHTOB. TeH3op nossgpusyemoctH. llonspHbie
IuaneKTpukd.  OpueHTauuoHHas —noisipuzyemocts. HonHble  Kpuctambsl.  CmemiaHHas
nossipusanus. Bekrtop nomspuzanuu. CBs3p BEKTOpa MOJSIPU3ALMA €  HAMPSHKEHHOCTHIO
anekTpudeckoro mousig. CBsi3b MOJISAPU3YEMOCTH C OOBEMHOM M MOBEPXHOCTHOM IJIOTHOCTBIO
NIEKTPUYECKUX 3apsoB. Bekrtop oanekrtpuueckoro cmemeHus. Teopema [aycca s
TUAIIeKTpUKOB. ['pannynbie ycnoBus. [Ipenomienne TuHUN HampsHDKEHHOCTH Ha TPaHUIE IBYX
JUDJIEKTPUKOB. 3HAKH CBSI3aHHBIX 3apsi0B. CBsI3b MEXAY AMDJIEKTPUUECKON IPOHUIIAEMOCTBIO U
aTOMHOM moJsipusyeMocTbio. llonspuszanusi MIOTHBIX HEMOJIAPHBIX AUANEKTpUKOB. Popmyna
Knay3suyca-Mocortu. CerHeTo3NneKTpUKU M Nbe303JeKTpuKku. ['mcrepesuc. Mx cBoiicTBa u
MPUMEHEHHUS.

Tema 7. DHeprus 3J1eKTPOCTATUYECKOTO OIS



OHeprus IUIOCKOTO KOHJEHCATOPa, CUCTEMBI 3apSKEHHBIX TEJl. DHEPrusl B3aUMOJEHCTBUS NPU
HENpEephIBHOM pactpezeneHun 3apsfaoB. CoOCTBEHHass PHEprusl. DHEprusi IUAJIEKTPHUKa BO
BHElIHEM 1osie. [loniepoMoTopHbIE CUITBL.

Tema 8. [TocTOSTHHBIIN 3JIEKTPUUECKHI TOK

Onexrpuueckuil Tok. IlnoTHOCTH M cuia Toka. Cuia Toka, Kak OTOK BEKTOpA IVIOTHOCTH TOKA.
VYpaBHeHrue HeNmpepbIBHOCTH. 3akoH OMa B umHTErpainbHod W auddepeHnnanbHol Gopmax.
Croponnue cuibl. 3akoH OMa Ju1s nosiHOHM nenu. Pabota m MomHoCTh Toka. 3akoH JDxoys-
Jlenna. ITpaBuna Kupxroda.

Tema 9. DnekTpoHHas TEOPHUS MPOBOAUMOCTH

Knaccuueckas ayieKTpoHHasi Teopusi MPOBOJAMMOCTU. MoJjiesib CBOOOAHBIX AJIEKTPOHOB. BBIBOJ
3akoHOB Oma, J[xoyns-Jlenna u Bunemana-®@panna. 3aTpyiHEHUs KIAaCCUUECKOM 3JIEKTPOHHON
teopud. [IpUUnHbBI 3aTpyTHEHUIN KJIACCUYECKOM AJIEKTPOHHOW T€OpUHU. 30HHAsI TEOpHs. 3OHHBIN
CHEKTP IMPOBOJHHUKOB, IOJIYIPOBOJHUKOB U M30JSTOPOB. DIJIEKTPOIPOBOJUMOCTh IO JaHHON
TEOpUU IS TPOBOJHHUKOB. OJIEKTPOIPOBOAUMOCTh IOJTYIPOBOJAHHUKOB, COOCTBEHHass U
IpUMeCHas NpPOBOAUMOCTb. [lomynpoBogHuUKM n- ¥ p- TUHA. 3aBUCHUMOCTb CONPOTHBIIECHUS
MOJIYIPOBOJHUKOB OT TEMIIEpaTypbl. 3aBUCUMOCTb CONPOTUBIICHUS MPOBOJHUKOB OT
temneparypbl. fBieHue cepxnpoBoauMocTd. OnbiT Kammepnunra-Onneca. Teopuss BKIII.
Dddext Meiicuepa-Oxcendenba.

Tema 10. MaruuTHOe mose B Bakyyme. OCHOBHBIE 3aKOHBI. Pab0oTa B MAarHUTHOM I10J1€

OnbeiTel Opcrena u  Ammepa. PenstuBucTckas npupoja MarHUTHOro mojis. Dopmyiibl
npeoOpazoBaHus anekTpudeckoro mnousid. Cuia B3auMOJEHCTBUS MEXIY JBYMS TOYEUHBIMU
JNEKTPUYECKUMU  3apsiaMH, (B3aMMOJCHCTBHE HEMOABMKHBIX 3apsiOB, B3aUMOJCUCTBUE
HEMNOJIBUYKHOTO M JBIMXKYILErocsl 3apsiioB M B3aUMOJAEHMCTBHME JBWXKyLIUXCS 3apsaos). Cuia
Jlopentua. ®usnyeckuii cMmbica BekTopa B. MarnutHoe nosie ToyedyHoro 3apsiga. 3akoH buo-
CaBapa. Cuna Awmmepa. 3akoH Amnepa. MarHuTHOE MOJ€ MPOBOJHUKA C TOKOM. Cucrtema
equani; ["aycca. @opmynbl mpeoOpazoBaHusi 3ieKTpoMarHuTHoro mosns. [lome ToueyHoro
3apsna, ABMXKYIIErocst paBHOMEepHO. OCHOBHbIE ypaBHEHHS JJIsl CTAllHOHAPHOTO MarHUTHOIO
noJisi. BekTopHbI noTeHuan. YpaBHeHNE A BEKTOpPHOro noreHuuana. Ilome anementapaoro
ToKa. Cujla ¥ MOMEHT CUJIbI, IEHCTBYIONME HAa MAaTHUTHBIA MOMeHT. PaboTa npu nepemenieHun
KOHTYypa ¢ TOKOM B MArHUTHOM IIOJIE.

Tema 11. MaruutHoe 1ose B BELIECTBE

Bekrop HamaranunBaHus. BekTopHBIN MOTEHIMAN MPH HAIMYUM MAarHUTHOro nojis. O0beMHas
IJIOTHOCTh MOJIEKYJISIPHBIX TOKOB. HanpspkeHHOCTh MarHUTHOTO MOJIs. ['paHUYHBIE YCIOBUS JUIS
B n H. Marnutssle cBoiictBa aromoB. OnbITel [lITepHa u I'epnaxa. CinH. MarHuTHBIE MOMEHTBI
MHOTO3JIEKTPOHHBIX aTOMOB. JluamarHeTusm dJeKTpOHHOM o6onouku. [lapamarHeTuku.
[TapamarneTnsm cBOOOAHBIX 3NeKTpoHOB. deppomarHeTukn U uX cBoiictBa. Teopus
dbeppomarnetuszma. D dext Xoia.

Tema 12. DnexkTpoMarHuTHAsT UHYKITHS

3axon Papazes. [Ipasuno Jlenma. OObsicHeHuE ABIEHUS MO 3IeKTpoHHON Teopun. Beiog D/1C
UHAYKIUH 10 ['eabMrosbiy. D1eKTpOMarHuTHas MHAYKIMS U PEIATHBUCTCKOE ITpeoOpa3oBaHue
noned. MuBapuantel EH, E2-c2B2. W3menswomieecs MarHuTHoe moiie. HM3MeHstomeecs
anekTpudeckoe nosie. IlnotHocTh Toka cmemenus. MHaykTuBHOCTh. CaMOMHAYKIIMS U B3aUMHast
WHAYKIMS. DHEPrusi MarHUTHOTO TIOJSI HM30JMPOBAHHOTO KOHTYpa € TOKOM, HECKOJbKHUX
KOHTYPOB C TOKOM.

Tema 13. [lepemeHHBII TOK

KBasuctanyonapuele  mepeMeHHble  TOKM. Llemb ¢ €MKOCTBIO, HMHAYKTHBHOCTBIO,
conpotuBiiecnneM u wuctouHukoMm OJIC. Bektopubie nuarpammsel. KMwmnenanc. IlpaBuiia
Kupxroga. PaGora um MomHocTh nepeMeHHOro Toka. CpeaHss MOIIHOCTh. D¢ (eKTUBHbIC
3HAa4YEHUS TOKA U HamnpsoKeHUs. Pe30HaHCHI B 1IeTIH IEPEMEHHOT0 TOKA.

Tema 14. YpaBHenust Makcaesia

OCHOBHBIE 3aKOHBI AJIEKTpOMarHeTusma. Tok cMmemeHus (BbIBOJ Mo MakcBemry). YpaBHEHUS
MakcBenna B HMHTErpalbHOM H auddepeHuuansHOM BuAe. MaTepualbHble YpaBHEHHS.



CBolicTBa ypaBHEeHU MakcBeia. DJIEKTPOMarHuTHIE BOJIHBL. Y PaBHEHUS 3JIEKTPOMAarHUTHON
BOJTHBI. CBOMCTBA 37eKTPOMArHUTHBIX BOJH. Toku dyko. CkuH-3¢dexT. Crocodsl momydeHus
AJIEKTPOMAarHUTHBIX BOJIH.

Tema 15. DnexTpuueckue BICHUS B KOHTaKTax

KoHTakTHas pa3HOCTh NOTEHUUANOB. BHEHIHSAS W BHYTPEHHSS KOHTAaKTHas pPa3HOCTh
noteHuuanoB. KBaHTOBasg npupojia KOHTAKTHOM pa3HOCTH moreHuuanoB. SBinenus Ilenbtbe,
Tomcona. Tepmo - DJ1C.

Tema 16. DnekTpoHHAs YMUCCHUS

Tepmooanektponnas smuccus. Pabora Beixoma. @opmyna Puuapacona-/l€mmena. 3akoH Tpex
BTOPbIX. DOTOAIMUCCHUS, BTOPUYHAS SMUCCHSI, aBTOIJIEKTPOHHAS IMUCCUS U UX NPUPOJIA.

Tema 17. DnexTpuueckuil TOK B ra3ax

OCHOBHBIE 3JIEMEHTapHbIE IpOLECChl B raszax. HecaMOCTOSATENbHBII M CaMOCTOSITENIbHBIN
ra3oBbld paspsz. THUIIBI Ta30BBIX Pa3psa0B.

9. Tekymmii KOHTPOJIb MO TUCHUILIHHE

Tekymmii KOHTPOJIb MO JUCUUILUIMHE MPOBOIUTCS ITYyTEM KOHTPOJSI MOCEIIAeMOCTH,
KOHTPOJISI  BBIIIOJIHEHUSI ~TMPAKTHYCCKUX 3aHATHH, KOHTPOJBHBIX 3aJaHUil U  TECTOB,
KOJUIOKBUYMOB 10 MaTepuaiaM JUCIHUILIMHBI, BHITOIHICMbIX CAMOCTOSTEIBHO.

Tekymuit KOHTpOIb pukcHpyeTcs B (HOpMe KOHTPOJIBHOM TOYKH HE MEHEE OJJHOTO pa3a B
cemecTp.

OneHoyHbIe MaTepualbl TEKYIIEro KOHTpOJIs pa3MmenieHsl Ha caiite TI'Y B pasgene
«Mudopmarus 06 oOpazoBaTeabHOM mporpammey — https://www.tsu.ru/sveden/education/eduop/.

10. lMops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIlUH

JK3aMeH B TpeTbeM ceMecTpe IPOBOJUTCS B NUCbMEHHOU (hopme 1o Ouneram. buner
COJIepKUT ABa Borpoca. IIpogomkurenbHOCT SK3aMeHa 1,5 Jaca.

K sk3ameHy nomyckaroTcs TOJBKO T€ CTYAEHTHI, KTO YAOBJIETBOPUTEIHHO BBINOJIHUIN
BCE MPAKTHUUYECKUE 3aJaHUsl.

[lepBrie Bompocsl OunetoB mnposepstoT (opmupoBanue OIIK-1 B cooTBeTcTBUH C
unaukaropom MOIIK-1.1. OTBeTHI garoTcs B pa3BepHyTOH (opme.

Bropsie Bompockl OmiieroB mnposepstoT ¢opmupoanue IIK-1 B cooTBercTBUH C
unankaropom UIIK-1.1. OtBeTsl qaroTcs B pa3BepHyTOH opme.

IIprMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB.

1. Dnexktpuueckuit 3apsn u ero cBoicTBa. 3akoH Kymona. DxcrepuMeHTaidbHas IPOBEpKa.
[Tpenensl IpPUMEHUMOCTH.

2. Dnexrpuyeckoe none. HampsokenHocts. [Ipuanmn cyneprniozunuu. [lone munons. dumons B
IEKTPUYECKOM TIOJIe. DJIEKTPUYECKOE TOJE€ CO34aBacMO€ HEHUTPaJbHOM CUCTEMOM
NeKTpUIecKuX 3apsaaoB. Teopema IMaycca. Juddepennmansuas popma. Teopemsr ["aycca.

3. PaboTa mepemernienus 3apsia B JIEKTpHUECKOM mosie. [ToTeHIuan 3JeKTpruYecKoro IMoJis.
Paznocte moteHuuanoB. CBA3b MOTEHLMAda C HampsLKEHHOCThIO moiisi. Potop BekTopa
HanpsbkeHHocTu. @opmyna Crokca. JuddepennuanbHas GopMynupoBKa NOTEHIMATbHOCTH
MOJIS.

4. TloteHuManabl TOJEH TOUEUHOTO 3apsa, CUCTEMbl TOYEYHBIX 3apsloB, HEMpPEpbIBHOE
pacrnpeziesieHue 3apsi10B MOBEPXHOCTHBIX 3apsiI0B.

5. O0masg 3amaya MaTeMaTHYECKOW JIIEKTPOCTaTUKU. YpaBHeHue Ilyaccona. VYpaBHeHue
Jlanmaca. Dnektpudeckoe mosie B Beniectse. Knaccudukanys MaTepuanaos 10 IPOBOJIUMOCTH.

6. IIpOBOAHMKM B 3JIEKTPHYECKOM IOJIe. DJIEKTpUUYecKash MHIAYKLHUSA. DJIEKTPHUUECKOe IoJie
BOJIM3U TOBEPXHOCTH MPOBOAHMKA. MexaHM3M o00pa3oBaHUsl TOJS BOMU3M MOBEPXHOCTH
IIPOBOJAHMKA. 3aBUCUMOCTb ITOBEPXHOCTHOM IJIOTHOCTH 3apsJI0B OT KPUBU3HBI TIOBEPXHOCTH.

7. Cuctema TIPOBOJHHUKOB. JJEKTpoeMKOCTh. EMkocTtHpie kod(duimentel. Teopema
B3auMHOCTH. Konaencaropsl. CoelnHEHNE KOHIEHCATOPOB.


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

8. HuanexTpuku. MexaHM3Mbl TMOJISIPU3AIMU  JAUAICKTPUKOB. HemonspHble IUAIEKTPUKH.
Tensop mnomsapusyemoctu. IlomspHsle nuanekTpuku. OpHEHTAUMOHHAS NOJAPU3YEMOCTb.
Honnble kpuctauibl. CMelIaHHas TOISpU3aLus.

9. Bekrtop nonspuszauuu. CBsi3b BEKTOpa MOJIAPU3ALUU C HANPSHKEHHOCTBIO 3JIEKTPUYECKOTO
nojsi. CBs3b MONSPU3YEMOCTH C OOBEMHOIN M MOBEPXHOCTHOHM IJIOTHOCTBIO AJIEKTPHUECKUX
3apsz0B.

10. Teopema Taycca pmns gudnekTpukoB. ['panmunsle ycnmoBus. [lpenomiieHue nuHUM
HAIPsDKEHHOCTH HA TPaHMIIEC JBYX AMDJICKTPUKOB. 3HAKM CBS3aHHBIX 3apsfoB. CBs3b MEXIY
JURJIEKTPUYECKON TPOHUIIAEMOCTBIO U ATOMHOM MOJISIPU3YEMOCTBIO.

11. DHeprust 3JIEKTPOCTATUYECKOTO IOJIA. OHEPrusi IJIOCKOTO KOHJEHCATOpa, CUCTEMBI
3apsKEHHBIX TEJl. DHEPrusi B3aUMOJEHCTBUS NPU HEIPEPHIBHOM PACIPENEICHUM 3apsiioB.
CoOcTBeHHas sHEeprus. DHeprus AUAJIEKTPUKA BO BHEIIHEM I10JIE.

12. Cerneroanexrpuku. [Ibe30onexTpuku. X cBoWCTBa M IPUMEHEHHS.

13. Dnexrpudeckuii Tok. [MOTHOCTh M cuia TOKa. YpaBHEHHE HempephiBHOCTH. 3akoH Oma B
uHTerpanbHOil U auddepenunanshoii popmax. CropoHaue cuibl. 3akoH OMa Ui MOJHOU
uenu. Pabota u momHocts Toka. 3akoH J[xoymns-Jlenna. [IpaBuna Kupxroda.

14. Knaccuueckast 3J€KTpOHHas TEOpUs MNPOBOAMMOCTH. Mojenb CBOOOJHBIX 3JEKTPOHOB.
BeiBog 3akoHoB Oma, JIxoyns-Jlenna u Bunemana-®panua. 3arpyaHeHHs] KIACCUYECKOMN
AJIEKTPOHHON TEOPHH.

15. IlpuumHbl  3aTpyIHEHHH KJIacCHYECKOH 3JIeKTpoHHOM Teopuu. KBaHTOBas Mojenb
CBOOOAHBIX AJEKTpOHOB. Pemienue ypaBHenus lllpeaunrepa miis cBOOOJHBIX 3JIEKTPOHOB.
[Tpunuun Ilaynu. PacnpenenenHue 371€KTPOHOB IO 3HEPIETUYECKUM YPOBHAM. OHEPIUs
®epmu. [10BEpXHOCTD K 2IEKTPOHHOMY Ia3y B METaJLIaX.

16. DnekTpoH B MEPUOIUYECKOM I0JI€ KPUCTAJUIMYECKOH peleTkr. 3aBUCUMOCTb YHEPIUU OT
BOJIHOBOTO BEKTOpa JJii DJEKTPOHAa B KpUCTaJle. 30HHBIA CIEKTP IMPOBOJHUKOB,
IIOJIyIPOBOJJHUKOB U U30JIATOPOB. DJIEKTPONPOBOIUMOCTD 110 IaHHOU TEOPHUHU.

17. CBepXmpOBOUMOCTh. IIE€MEHThI KBAHTOBOM TEOPUHU CBEPXIIPOBOTUMOCTH.

18. @opmyinbl peobpazoBaHusl 3eKTpuueckoro mosd. Cuia B3aUMOAECHCTBUS MEXIY

JBYMsI TOUYEUHBIMU 3JIeKTpruueckuMH 3apsiamu. Cuna Jlopenna. @usndeckuii cMmbici BekTopa B.

PenstuBucTckas npupoja MarHUTHOTO MOJIS.

19. MarnutHoe ToJie To4YeuHoro 3apsiia. 3akoH buo-CaBapa. Cuma Awmmepa. 3akoH
Awmriepa. MarHuTHoOe 1osie mpoBoJHNKa ¢ TokoM. Cuctema equHull [aycca.
20. @opmyIiel  TpeoOpa3oBaHUS AIIEKTPOMArHUTHOTO Tojs. [lome Touewnoro 3apsna,

JBUKYIIETOCS paBHOMEPHO. OCHOBHBIE YpaBHEHUs AJI CTAllMOHAPHOTO MAarHUTHOTO IOJIA.
BekropHslii moTeHuan. Y paBHEHHE U1 BEKTOPHOTO OTEHIHAIIA.

21. [Tone anementapHoro Toka. Cmiaa ¥ MOMEHT CHIIBI, ACMCTBYIOUIMX HA MarHUTHBIN
MoMeHT. PaboTa npu nepeMenieHn KOHTypa ¢ TOKOM B MarHUTHOM II0JI€.
22. BekTop HaMarHuynBaHusA. BEKTOpHBIN MOTEHIMAN IIPU HAJIIMYUU MArHUTHOTO IIOJIS.

OO0beMHas TUIOTHOCTh MOJEKYJSPHBIX TOKOB. HampsikeHHOCTh MarHUTHOro mnojsi. I'paHuyHbie
ycnoBus g B u H.

23. MarnutHbie cBoiictBa atoMoB. OmnbiTel Illteprna u I'epmaxa. CrnmH. MarHuTHbIe
MOMEHTBl ~ MHOTO3JIEKTPOHHBIX  aTOMOB.  JlMamMarHeTw3s™M  BJIEKTPOHHOH  OOOJIOYUKH.
[TapamarueTuku.

24. [TapamarseTH3M CBOOOTHBIX IIEKTPOHOB. DeppoMarHeTUKN U WX CBOMcTBa. Teopus
dbeppoMarseTuszma.

25.  3akon @apanes. [Ipasuno Jlenna. OObsiCHEHUE SIBICHUS MO YJICKTPOHHOU TEOPHUH.

26. NunyktuBHOCTE. CaMOMHAYKIMSA W B3aWMHAsl MHAYKIUSA. OHEPrusi MArHUTHOTO ITOJIS
M30JIMPOBAHHOTO KOHTYpa C TOKOM, HECKOJIBKUX KOHTYPOB C TOKOM.

27. KBaszucranmoHnapHele  mepeMeHHble TOKH. lLlemb ¢ €MKOCThIO, WHAYKTHBHOCTBIO,
conpotusiienueM u ucrounukoM D/IC. Bekropusie nuarpammel. [Ipasuna Kupxroda.

28. PaGoTa u MomHOCTH TIepeMeHHOTO ToKa. CpemHsst MOITHOCTh. D(P(EKTUBHBIC 3HAYCHUS

TOKa U HAITPAKCHUA. Pe3onancel B LCTHU NNEPCMCHHOT'O TOKaA.



29. OcCHOBHBIE 3aKOHBI JJIEKTpOMarHerusMa. TOk cmemieHusa. YpaBHeHUss MakcBemia B
UHTETpaIbHOM U Ju(QepeHnnanbHoM BuIe. MaTepuanbHble ypaBHeHus. CBOWCTBA ypaBHEHUI
Makcaena.

30.25eKTpOMarHuTHbIE BOJHBL. YPaBHEHHUS SJIECKTPOMArHUTHOW BOJHBL. CBOMCTBA 3-M BOJIH.
CnocoObl MoTy4eHUs 3-M BOJIH.

31. KoHTakTHass pa3HOCTh NOTEHIMAJIOB. BHEIIHsAS W BHYTpPEHHSSI KOHTaKTHash pPa3HOCTh
noteHuuanoB. KBaHTOBas npupojia KOHTaKTHOM pa3HOCTH mNoTeHuuanoB. SBnenus IlenbpThe,
Tomcona. Tepmo-21C.

32.TepmoanektpoHHas smuccus. Pabota Beixona. @opmyna Puuapacona-/lemmena. 3akoH Tpex
BTOPBIX.

33.@oTo3MuccHsl, BTOPUYHAS SMUCCHS, aBTOJIEKTPOHHAS SMUCCHS U UX TIPUPOAA.

34.0cHOBHBIE 3JIEMEHTapHbIe MPOIECCHl B razax. HecamMoCTOSTENbHBIM M CaMOCTOSTENIbHBIN
ra3oBbld pa3ps. TUIBI Ta30BBIX pa3psaa0B

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBI Kypc MO JUCIHHUIUIMHE B JJICKTPOHHOM YHHBEPCUTETE
«Moodle» https://moodle.tsu.ru/course/view.php?id=22059

0) OnleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJS W MPOMEKYTOUYHOW aTTECTAIlMH 10
aucummmne (https://www.tsu.ru/sveden/education/eduop/).
0) OuleHOUHBIE MaTepHaibl TEKYIIETO KOHTPOJS W MPOMEKYTOYHOW aTTECTAIlMH 10
JUCLIUILINHE.
[IepedyeHp BOIPOCOB, BEIHOCUMBIX Ha IK3aMEH.
1. DOnexrpocratnueckoe mnone B Bakyyme. 3akoH Kynona. IlpunHnun cynepno3unuu ams
BEKTOpA HAIIPSHKEHHOCTH JIEKTPUYECKOro 1moss. [lone cucTtemMel TOUEUHBIX 3apsAI0B.
2. Tlorox BekTOpa HampsHKEHHOCTH »JeKTpudeckoro mnousisd. Teopema I'aycca mns BekTopa
HaNPSKEHHOCTH.
[Mupkynsanus BEKTOpa HAIPSDKEHHOCTH AIeKTpudeckoro nosis. [lotenumann.
OKBUNOTEHLMATbHBIE TOBEPXHOCTH. CBSA3b HANIPSKEHHOCTH IMOJIS U IOTEHIMAIA.
ITpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.
CBs13b MeX/1y INIOTHOCTBIO 3apsiia Ha OBEPXHOCTU MPOBOJIHMKA U MOJIEM BOJIM3H HETO.
Pemenue anekrpocTaTHUECKUX 3324 METOJIOM AJIEKTPHUECKUX U300parkeHU.
Konpaencaropsl.
OHeprus CUCTEMBI TOYEUHBIX 3apsA0B. DHEPIUsl 3apsyKEHHOTO MPOBOJIHNKA U KOHJEHCATOPA.
[I1OTHOCTB SHEPTUH PIEKTPUUYECKOTO MOJIS.
10. lunonpHBINH MOMEHT MoJIeKys. Bekrop nonspusanuu.
11. Teopema I'aycca ju1g BeKTOpa MOISPU3ALIUHI.
12. Bextop »snexTpuyeckod uHAYKIUH. Teopema I'aycca panmsi BekTopa d3JIEKTPUYECKON
WUHAYKIINH.
13. JIuneituple cpeapl. CBs3p MeXIy BEKTOpaMH IMOJSAPU3ALMM U HaNpsHKEHHOCTH,
HANPSDKEHHOCTH U MHAYKLUHU 3JIEKTPUYECKOTO MOJIS.
14. MexaHu3MBbI TOISPU3ALIH JUIICKTPUKOB C HEMOISAPHBIMU U MOJISPHBIMUA MOJIEKYJIaMHU.
15. Cs3b MeX Ay AUIIEKTPUUECKOIN MPOHUIIAEMOCTHIO U aTOMHOM MOJIIPU3YEMOCTBIO.
16. INonsipuzanus MIOTHBIX HEMOJSPHBIX AudeKTpukoB. @opmyna Kiaysuyca-MocoTT.
17. CerneTosneKTpuKH U Mbe301eKTpukh. ['ucrepesuc. VX cBoiicTBa U MpUMEHEHHUS.
18. I'pannyHbIe YCIOBHS [l BEKTOPOB HAPSHXKEHHOCTH M MHIYKIIUHU AJIEKTPUYECKOTO TOJIS.
19. DHeprust HANEKTPUUECKOTO TIONS TPH HAIWYMK JUAJIEKTPUKOB. [LTOTHOCTH OSHEPTHH
AIIEKTPUYECKOTO IOJIA.
20. IToBepXHOCTHAS TIJIOTHOCTh CHJIBI, JICHCTBYIOIIEH HA TPAHUIIC METaslIa.
21. O6beMHast IIIOTHOCTh CUJIBI, ICHCTBYIOIIEH HA JUAJICKTPUK B DJIEKTPUUYECKHUX TOJISX.
22. Dnextpuyeckuii TokK. [lmoTHOCTh M cwiia Toka. Cuia TOKa, Kak MOTOK BEKTOPA IJIOTHOCTH
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TOKA. YpaBHEHUE HETIPEPHIBHOCTH.

3akon Oma B mHTEerpangbHoi u quddepennmnansaon hopmax. CtoponHue cuibl. 3akoH Oma
JUISL TIOJTHOM LEIIH.

Pa6oTa u MmomtHOCTh TOKA. 3akoH J[koys-JIenma.

[TpaBuna Kupxroda.

Knaccuueckass 31ekTpoHHash TeOpHsl MPOBOJUMOCTH. Mojeinb CBOOOIHBIX 3JIEKTPOHOB.
BriBoj 3akonoB Oma, [Jxoyns-Jlenna u Bunemana-®paniia.

3aTpyIHEHUsI KJIACCUYECKOW 3JICKTPOHHON TeopuH. [IpuyuHbl 3aTpygHEHHN KIIaCCHYECKON
AJIEKTPOHHON TEOPUH. 30HHAs TE€OpHUs. 30HHBIA CHEKTP IPOBOJHUKOB, IOIYIPOBOAHUKOB U
U30JISITOPOB.

DJIEKTPONPOBOJIMMOCTh IO 30HHOM TEOPHHM [IJIi IPOBOJHUKOB. JIEKTPOIPOBOJIUMOCTH
MOJIYTIPOBOTHUKOB, COOCTBEHHAs ¥ IPUMECHASI IPOBOUMOCTb.

3aBUCHUMOCTD CONPOTHUBIICHUS MIPOBOJIHUKOB oT TEeMIIepaTyphl. SIBnenue
ceepxnpoBoguMocTi. OmbiT Kammepnunra-Onneca. Teopust BKII. Dddext Meiicuepa-
Oxkcendennaa.

3akoH buo-Caapa-Jlamaca.

ITone npsiMmoro nmposoa.

[Tone Ha ocu coneHouza.

Cuua Jlopenua u cuna Ammepa.

MomMmeHT cuit, AeMCTBYIONUX HAa PAMKY C TOKOM B MarHUTHOM IOJI€.

Teopema 0 HUPKYISAIUN BEKTOPA MHAYKLIMHA MAarHUTHOTO T1OJISL.

Teopema 0 IUPKYISAINN BEKTOPAa HAMATHUYCHHUS.

HampspkeHHOCT, MarHuTHOrO mojisi. Teopema O HUPKYISIIMM BEKTOpa HAIPSHKEHHOCTH
MarHUTHOTO TOJIS.

JIuneitnsle cpenpl. CB3b BEKTOPOB UHAYKLIUH, HAPSYKEHHOCTU M HAMAarHUYEHUS.
['pannyHbIE YCIOBUSA U1 BEKTOPOB UHIYKIIMH U HAIPSDKEHHOCTH MAarHUTHOTO TOJIS.
MexaHu3M HaMarHU4eHUs JuaMarHeTUKOB.

MexaHn3M HaMarHM4eHus IapaMarHeTUKOB.

DeppOMarHeTUKH.

SIBieHME PNEKTPOMArHUTHOM HHIYKIIMY B IBUXKYIIUXCS MPOBOAHUKAX. [Iprmepsl.

SIBieHMe DIIEKTPOMArHUTHOW MHIYKIMU B HEMOJABMKHBIX IPOBOJAHMKAX. Buxpesoe
AIIEKTPUYECKOE TOJIE.

NuaykTuBHOCTH (K03 punneHT camouHAyKuun). IlpruMeps! BeIUnCIeHUS.

ITpoueccsl ycTaHOBIEHHSI B KOHTYPE C MHIYKTUBHOCTBIO.

MarauTHas 3Heprus.

Koadduuunent B3aumonnaykuuu. [Ipumeps! BEIYMCIEHUS.

MaruuTHas SHeprus AByX CBSI3aHHBIX KOHTYpPOB.

PaboTa nmpu nepemMenieHuN BUTKa B MArHUTHOM TI0JIE.

Teopema 0 UPKYISAIUN BEKTOPAa MHAYKIIUHA MAarHUTHOTO TOJIS C YU€TOM TOKa CMEIIEHUS.
Cucrema ypaBHeHUI1 MakcBenia B BakKyyMe.

Cucrema ypaBHeHUd MakcBeia B BEILIECTBE.

['paHnuHbIE yCIIOBUS ISl BEKTOPOB HANPSKEHHOCTH M MHAYKLHHU 3JIEKTPUYECKOIO I0JI,
WMHAYKIUU U HAIPSHYKEHHOCTU MarHUTHOTO TTOJISL.

BonnoBoe ypaBHEHHE. DJIEKTPOMATrHUTHBIE BOJIHBI.

DHeprus, UMIYJIbC, MOMEHT UMIYJIbCa 3JEKTPOMAarHUTHOTO TOJIS.

B) [lepeveHb peKOMEHIyeMbIX CEMUHAPOB M MPAKTUUCCKUX 3aHSITHI:
1. Dnexrpocratnueckoe mone B Bakyyme. 3akoH Kymona. Bextop E. Ilpunmun
cyrnepno3uiuu. HanpspkeHHOCTD 1Mol CUCTEMBI 3apsA0B (TOUYEUHBIX U HENPEPBIBHBIX).
Teopema I'aycca.
3. Pabora mepemenienus 3apsaa B 3neKTpocTaTHueckoM nodje. [loTeHuumanbHas >Heprus.
[Morennuan. 3aBucumocts E= — grad ¢. YpaBaenus [lyaccona u Jlamnaca.

N



OnekTpocTaThKa IpoBoAHUKOB. EMKocTs. KoHneHcaTops!.

DneKTpocTaTUKa AUAIEKTPUKOB. [ paHNYHbBIE YCIOBHSL.

OHeprus MEeKTPUYECKOTO OIS,

OnexkTpuyeckuit Tok. 3akonsl Oma u Jxoyns — Jlenua.

MeTtobl U3MEpeHus 3.11.C., HAPsDKeHUH, TOKOB U conpotuBieHuit. [IpaBuna Kupxroda.

DNeKTpUYecKue Henu.

9. MarnutHoe none. 3akoH buo—CaBapa. MarHUTHBIN AHUITONb.

10. BzaumopeticTBre TOKOB 1 MarHuTHOro nosist. Cuia Amnepa. Cwta Jlopenia

11. MarunutHoe noJie B BemiecTse. [ paHu4HbIC YCIIOBUS.

12. DnexTpoMarHuTHAST MHTYKIIHSL.

13. MarHeTuku. HEprust MArHUTHOTO TIOJISL.

14. Tlepemennbiit TOk. Llemnb ¢ eMKOCTBIO, HHIYKTUBHOCTBIO, COIPOTUBIICHUEM U
ucrounrkom J/[C. Bexropusie auarpammel. Mimmenanc.

15. Tok cmemenus. YpaBHeHus: MakcBena.

16. TepmonnexkrponHas smuccus. Pabora Beixona. @opmyna Puuapncona-/lemmena. Tok B
razax.

17. DHeprus 1 MOTOK SHEPTUU JIEKTPOMATHUTHOIO MOJIS.

N OA

CamocrosiTenbHas paboTa CTyI€HTa BKIIOYAET:
— ynIyOJEHHOE TEOPETHUYECKOE M3YUEHHUE Pa3JesioB Kypca IMPH MOATOTOBKE K JICKIIMOHHBIM U
MPAKTUYCCKUM 3aHITHSIM;
— MOJATOTOBKY K OOCYKJICHHIO MaTepHaiia, B TOM YHUCIIE CAMOCTOSATEIbHBIA TTOUCK HEOOXOIMMBIX
MCTOYHHUKOB MH(POPMAIIUH, BKIIFOYasi HAYYHO-00pa3oBaTelIbHbIC peCypChl ceTu HTepHeT;

Bonpocsl, BEIHECEHHBIE HA CAMOCTOSITEIIBHOE U3yUEHUE.
— Teopema Hpumoy

— Mertog 3epKalbHbIX OTOOpaXEeHU

— IloHnepoMOTOpHBIE CHIIBL.

— Tumsl ra30BbIX pa3psa0B

J'II/ITepaTypa K TeMaM IJId CaMOCTOATCIIbHOI'O U3YYCHUA

1. CasemnseB U. B., Kypc obmeit ¢pusuku. B 4 tomax. Tom 2. DnekTpuyecTBO U MarHeTH3M.
Bomnel. Ontuka M3garensctBo: «KHOPyc» 2012 1. ISBN: 978-5-406-02589-5, 978-5-406-
02586-4

2. CusyxuH /[I. B., O6muii kypc ¢pusuku. B 5-tu Tomax. Tom 3. DnextpudectBo, M3aaTenseTBo:
®uzmatiurt, 2015 1, ISBN: 978-5-9221-0673-3, Ctpanui: 656

12. Mlepeuens y4ueOHOii TUTEpaTYphI U pecypcoB ceTu UHTEepHeT

[TepeueHb OCHOBHOM M JONOIHUTEIBHON yueOHOI TUTEpaTyphl.
a) OCHOBHasl IUTEpaTypa:

3. CasemneB U. B., Kypc obmeit ¢pusuku. B 4 tomax. Tom 2. DIIEKTpUYECTBO W MAarHETH3M.
Bomnel. Ontuka M3garensctBo: «KHOPyc» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-
02586-4

4. CusyxuH /. B., O6muii kypc ¢pusuku. B 5-tu Tomax. Tom 3. DnexrpuuectBo, M3narenbcTo:
®dusmatiur, 2015 r, ISBN: 978-5-9221-0673-3, Crpanui: 656



5. MarseeB A.H., Dnekrpoannamuka, Yueb. mocobue.—2-¢ u3., nepepad. u gom. — M.: Beicrr.
mkoja, 1980.— 383 c.
6. Hpomnos, N.E., 3agauu no obmeit pusuke. — CI16: M3parenscro:Jlans, 2016. — 416 c.

ISBN: 978-5-8114-0319-6

0) IONOJIHUTENIbHAS TUTEPATYpa:
1. Hponos U.E., OcHOBHBIE 3aKOHBI AJIeKTpoMarueTusma, M.: Beicmias mkona, 1991. - 288c

2. Tlapcenn 3, DnekrpudectBo U MmaruetusM (bepkieeBckuit Kypc Gusukw, T.2)

3. Tamm M.E., OcHOBBI 31ekTpomMaraeTnsma, Yuebd. mocodue mis By3oB., 10-e m3a- ucrhp. -M:
Hayka. I'n. pen. ¢us.-mat. nut., 1989.—501 ¢

4., OeiinMman, Jleitton, Connc, eitHMaHOBCKHE JICKITUH 110 pusuke, u3a.3-e, M, Mup, 1976-78

5. Axuesep A.., Axuesep U.A., DneKTpoMarHeTusm U 31€KTPOMArHUTHBIE BOJIHBI.

6. MarseeB A.H., DnektpudecTBo U MarHeTu3M, Beicmas mkomna, M.,1983.— 463 c.

7. Hernad A.A., SABopckuii b.M., Jlebenes A.K., CnpaBounuk no ¢pusuke, 3. 8-e, 20006,

8. Kopu I'., Kopn T, CipaBounuk o maremaTtuke, 1968 u nozxe.
B) pecypchl cetu MHTepHeT:

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

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

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3MOHHOE ¥ CBOOOIHO PacpOCTPaHsIeMOe IPOrPaMMHOE 00eCIIeUeHHE:
— Microsoft Office Standart 2013 Russian: maker mporpamm. Biirodaer MpHIOKCHHS:
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);
— yOJIUYHO JoCTyIHbIe o0naynbie TexHosnoruu (Google Docs, SIlnaexc Auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEKTPOHHBIN Karajor Hayynoi 6ubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynutopuu Juisl IPOBEIEHNUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aynuropun Ui TIPOBENEHUS 3aHSATUA CEMUHApCKOro THWIA, WHAMBHUIYAIbHBIX U
IPYIIOBBIX KOHCYJIBTALUM, TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHON aTTECTALINH.

[Tomerenust a1 cCaMOCTOSTENIbHONW PaOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HWH(POPMAIMOHHO-00pa30BaTeIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynutopun i TOPOBENEHMS 3aHATUN  JIEKIMOHHOIO W CEMHHApCKOro THIA
WHAVBUAYAIbHBIX M TPYIIOBBIX KOHCYJIbTAI[Mi, TEKYLIErOo KOHTPOIS M MPOMEKYTOUHOM
aTTeCTalluy B CMEUIEHHOM (popmate («AKTpY»).
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15. Undopmanus o paspadorunkax

HNemxun Bnagumup IletpoBuu, npodeccop, TOKTOp (U3HKO-MAaTEMATHUECKUX HAYK,
¢busnueckuii pakynpbTer TOMCKOTO TOCYIapCTBEHHOTO YHUBEPCHTETA, 3aB. Kadenpoin oOmel u
9KCIIEPUMEHTAILHON (PU3MKU



