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1. eab u njIaHupyeMble pe3yabTaThl 0CBOCHHS JUCHUNIHHBI (MOIYJIs)

Lenbt0 OCBOSHHSI JUCIUIUIMHBI ABISIETCS (POPMUPOBAHHE CIEAYIOUINX KOMITETCHIIUA:

— OIIK-1 — CniocobeH mpuMeHsTh 0a30BbIC 3HAHUS B 00J1aCTH (PU3UKO-MATEMAaTHIYECKUX U
(uH) eCTECTBEHHBIX HayK B cdepe cBoeil mpodeccHoHaIbHON AEITEIbHOCTH;

—IIK-1 — CrnocobeH mpoBOAWTH HAy4YHBIE HCCIIECIOBaHMS B BBIOPAaHHOW 00JIACTH C
UCTIOJIb30BAHUEM COBPEMEHHBIX HSKCHEPUMEHTAIBHBIX W TEOPETHYECKUX METOJIOB, a TaKkKe
MH(OPMALIMOHHBIX TEXHOJIOTH.

PesynbraTamMu OCBOCHHUS TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHIMKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NOIIK-1.1. — 3HaeT OCHOBHBIC 3aKOHBI, MOJICIIM M METOJIbI UCCIEAOBAHMS (PU3MUECKIX
MIPOLIECCOB U SIBJICHUIA;

UIIK-1.1. Cobupaer M aHAMU3UPYEeT HAYYHO-TEXHHYECKYI0 HH(OpPMAIUIO IO TeMe
uccleI0BaHMsl, 0000111aeT HayYHbIE JAHHBIE B COOTBETCTBUHU C 33]]a4aMU UCCIICJOBAHMUS.

2. 33}13‘11/1 OCBOCHHA TUCHUIIIMHBI

— OcBOMTH MOHATUHMHBIN anmapar v onpejeseHusl, U3JI0)KEHHbIE B Kypce DJIEKTPUUECTBO
U MarHeTusMm

— OBnazieTb OCHOBHBIMHU METOJJAMU U3YyUEHUS 3JIEKTPOMArHUTHBIX IPOLIECCOB U SBJICHUM.

— YMeTb NpUMEHSTHh I[OJIyY€HHbIE 3HAHUA U1 pELIEHUS MPAKTUYECKUX 3aj]ad
npodeCcCHOHATIBLHOM 1eATEIbHOCTH.

3. MecTo AucuumiInHbI (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMmbl

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. BxoaHble TpeGoBaHMs 1JIs1 OCBOCHUS M CLHMIIIMHBI

Jlnst u3yyeHus U MOHUMAaHUs MaTepHasa JaHHON TUCIMIUIMHBI 00y4JaloMiCs T0JIKEeH
BJIa/IETh OCHOBHBIMU MOHATUSMHU U METO/IaMHU Kypca (pu3uku oO11eo0pa3oBaTeaIbHON HIKOJIBI.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 8 3.¢., 288 "acoB, U3 KOTOPHIX:
— Jexnuu: 64 u.;

—MpaKTUYEeCKUe 3aHATHs: 64 u.;

— B TOM YHCJI€ IPAKTHYECKas MOATOTOBKA: 64 .

O6beM caMOoCTOATENbHOMN pabOThI CTYIEHTA ONpeieNieH YUYEOHbBIM IJIaHOM.

8. Conep:xkaHue IMCHUILIHHBI (MOAYJIsl), CTPYKTYPHPOBAaHHOE MO TeMaM

No Pazgen nucIuILIMHEBL CO,Z[Cp)KaHI/IC pa3aciia IUCIHUIIINHBL

Beenenue. [Ipeamer Hayku o0 anektpudectse. PazButue Hayku
OnexTpuyeckoe moye | 00 anekrpudecTBe. OCHOBHBIE 3Tkl pa3BuTHsA. CBOMCTBA

1 B BaKyyMe. 3aKOH HARJIEKTPU30BAHHBIX TeJl. DJIEKTpU3alus TPEHUEM U

Kynona AIIEKTpU3aLKs Yepe3 BIUsSHUE (MHIAYKIH). DIEKTPUUECKHU 3apsia
U €ro cBOWCTBAa. 3aKOH coXpaHeHHUs 3apsaaa. EnuHuiel uamMepenus




3apsia. Toueunsie 3apsibl. 3akoH Kynona. 3anuck ¢hopmyIst
3akoHa Kynona B cucreme equaun CHU u CI'C. [puHnmn
cynepno3uiuu. 3akoH KyinoHa B IpMMEHEHNH K 3apsSKEHHBIM
TeJlaM MPOU3BOJIBHON (POPMBI. DKCIIEpUMEHTANIbHAs IPOBEPKa
3akoHa Kynona. Meron Kasenauma. IIpenenst npumeHuMocTu
3akoHa Kynona.

HanpsixeHHOCTD

QJICKTPHUUYCCKOI'O IT10JIA.

Teopema ['aycca

[ToneBas TpakToBKa 3akoHa KysnoHa. DiiekTpuueckoe moe.
HanpsiokeHHOCTh 3nekTpudeckoro nosst. I'paduueckoe
M300paxKeHue FIEKTPUIECKOro noist. EquHuibl namepenus
HanpspkeHHocTH nouid (cucrema equaul CHU u CI'CO). [punnun
CYHEPNO3ULUHU. DIEKTPUUECKOE MOJIE, CO3AaBAEMOE CUCTEMOU
TOYEYHBIX 3apsAJ10B. DJIEKTPUUECKOE 110JIE 3aPSHKEHHBIX TEJl
POU3BOJILHON (hopMbl. HanpsskeHHOCTh 3JIEKTPUYECKOT0 MOJIs
aunoJis. J{umnosb B 0AHOPOAHOM U HEOJHOPOJHOM JIEKTPUUECKOM
nosie. DIIEKTPUUECKOE T0JI€, CO3/1aBAEMOE HEUTPaAIbHOM CUCTEMON
AIIeKTpHUYECKUX 3apsinoB. Teopema [aycca. [uddepennmansHast
dopma Teopemsl ['aycca. Teopema Upumioy. Pacuer
ANEKTPUUECKUX MOJIeH ¢ TOMOIIBI0 TeopeMbl ['aycca (1mose
OECKOHEUHOM 3apsKEHHOMN TIOCKOCTH, MOJIE TIOCKOTO
KOHJIEHCATOpa, 1oJie 0ECKOHEYHOH 3apsyKEHHON HUTH, MOJIe
3apsOKEHHOM cephl U mapa).

Pa6ora B
3JICKTPUIECKOM TI0JIC.
ITotenmnan. CBsi3b
MOTEHIIAaNa ¢
HaIpPsHKEHHOCTHIO
AIEKTPUUECKOTO MOJIA

PaboTa nepemertieHus 3apsja B JIEKTPUUECKOM MOJIE.
IToTeHumanpHbIN XapakTep 3JIEKTPOCTaTUYECKOTO MTOJIS.
[ToreHunanpHas 3HEpPrys 3apsaa B JEKTPOCTATUYECKOM IIOJIE.
Pa3HOCTP MOTEHIIMAJIOB U OIIPEEICHUE NOTCHIUANA
AJIEKTpoCcTaTnyecKoro noss. [IpuHumn cyneprnosuuuu s
noteHuuana. Equauisl usmepenus noreuuana. Csasb
MOTEHIMAaa C HAIIPSHYKEHHOCTHIO 1101, BeIunciieHne noreHnuana
TOYEYHOTI'O 3apsA/1a, CUCTEMBI TOYEYHBIX 3aps0B, HENPEPHIBHOTO
pacripesiesieHus 3apsa B 00beMe U Ha TOBEPXHOCTH, OECKOHEYHO
3apsSKEHHOM TIOCKOCTH, HUTH, 3apsSyKEHHOTO 11apa U cepsl.
IToTeHuman IumoJs.

OO061as 3anada
MaTEMATHYECKON
ANEKTPOCTATUKHU

MynbTHnonasHo€e pasnoxenne. PyHIaMEHTAIBHOE CBOMCTBO
AJIEKTPOCTATUYECKOTO MOJISI B UHTEIPaIbHOM U
muddepeHManbHOM BHie. POTOp BeKTOpa HalpsHKEHHOCTH
aneKTpocTaTnyeckoro nous. JuddepennuansHas GpopMynupoBka
teopemsl ['aycca. YpaBHenue [lyaccona. YpasHenue Jlamaca..

[IpoBogHUKY B
AIEKTPUUECKOM TOJIE.
DIJIEKTPOEMKOCTh

Onekrpuueckoe noJje B Beniectse. O0IIMe 3aKOHOMEPHOCTH
AIIEKTPONPOBOIHOCTH BemlecTB. Kitaccugukanus MaTepuasios 1o
IPOBOAUMOCTH. [IpOBOTHUKY B JIEKTPUYECKOM I1OJIE.
DnekTpuueckast HHAYKIUS. DJIEKTPUIECKOE T10JIe BOIU3U
MOBEPXHOCTHU MPOBOJHMUKA. MexaHu3M 00pa30BaHus MO BOIU3H
MMOBEPXHOCTH MPOBOJIHUKA. 3aBUCUMOCTh IMTOBEPXHOCTHOM
IUIOTHOCTH 3aps70B OT KPUBU3HBI TOBEPXHOCTU. MeTox
3epKaJIbHBIX OTOOpaKEHUN. DIEKTPOEMKOCTh. DJIEKTPOEMKOCTh
YEIMHEHHOT0 NpoBoIHUKA. CrucTeMa MpOBOIHUKOB.
[ToTennuanpHbie 1 eMKOCTHBIE KOd(PurmenTsl. Teopema
B3anMHOCcTH. Konnencaropsl. Buasl konaeHcatopos. CoequHeHNE
KOHJIEHCATOPOB. DHEPrusi 3apsHKEHHOT0 KOH/IEHCATOopa.




JIMDIEKTPUKY U UX
CBOMCTBA

Jusnextpuku. MexaHu3Mbl HOJIPU3ALUHI IUDJIEKTPUKOB.
Henosnspuasle nuanexrpuxu. [lonspusyeMocTs n nepuoanyeckas
cucreMa a1emMeHToB. Ten3op nomspusyemoct. [lonspusie
JURIIeKTpUKUA. OpHEeHTAaMOHHAs OJIIPU3yeMOCTh. MIoHHBIE
kpuctaysl. CMenanHas nosspusanus. Bekrop nonspuzanuu.
CBs3b BEKTOPA NOJISIPU3ALUN C HANIPSHKEHHOCTBIO 3JIEKTPUYIECKOIO
noJisi. CBsi3b MOJSIPU3YEMOCTH C 0OBEMHOM M TOBEPXHOCTHOM
IUIOTHOCTBIO JIEKTPUUYECKUX 3apsA10B. BEKTOp 351eKTpru4ecKoro
cmenenus. Teopema I'aycca st nuanexkTpukoB. ['panndnbie
ycioBus. [IpenoMinenue TMHUN HaNPSHKEHHOCTU Ha TPAHULIE JBYX
JDJIEKTPUKOB. 3HAKU CBS3aHHBIX 3apsiioB. CBA3b MEKIY
JUBJIEKTPUYECKON TPOHULIAEMOCTBIO U aTOMHOM
HOJISIpU3yeMOCThI0. 11oigpu3anus II0THEIX HEMOIAPHBIX
nudnekTpukoB. opmyna Kiaysunyca-MocoTTu.
CerHeToaneKTpUKH U Ibe303J1eKTpuKku. ['ncrepesuc. Mx cBoiicTtBa
Y IPUMEHEHUS.

OHeprus
AIIEKTPOCTATUIECKOTO
0TSt

DHeprus MI0CKOT0 KOHACHCATOPA, CHCTEMBI 3apSKEHHBIX Tell.
DHeprust B3aMMO/ICHCTBHS IPU HEMPEPHIBHOM paclpeieIeHun
3apsaoB. CoOCTBEHHas! SHEprus. DHeprus AUJIEKTPUKA BO
BHeIIHeM 1iosie. [IoHIepoMOTOpHBIE CHITBI.

TlocTostHHBII
AIEKTPUICCKUIN TOK

Onektpuueckuii Tok. [moTHOCTH M cuna Toka. Cuia Toka, Kak
MIOTOK BEKTOpA IUIOTHOCTH TOKA. Y paBHEHUE HEMPEPHIBHOCTH.
3akon Oma B HHTErpanbHOM 1 auddepennnansHoii hopmax.
Croponnue cwibl. 3akoH Oma Jij1s oJiHOH 1ienu. Pabora u
MOIIIHOCTH TOKA. 3akoH Jlkoyns-Jlenna. [Ipasuna Kupxroda.

DNEeKTpOHHAs TEOPHS
POBOANMOCTH

Krnaccuueckas anekTpoHHas Teopust IpoBOoAUMOCTH. Mozeib
CBOOOJIHBIX 3JIEKTPOHOB. BriBo/1 3aKkoHOB OMa, J[>koyins-Jlenua n
Bunemana-®panna. 3aTpyIHEHUs KJIACCUYECKOH 3JIEKTPOHHOMN
teopud. [IpuunHbI 3aTpyTHEHUN KIIACCUYECKOU SJIEKTPOHHOMN
TeOpuU. 30HHAs TEOPUsL. 30HHBIN CIIEKTP MPOBOJHUKOB,
MOJIyIPOBOJIHUKOB U MU30JIATOPOB. DIEKTPONPOBOIUMOCTD 10
JTAHHOW TEOPHUH JJIsl IPOBOHUKOB. DJIEKTPOIPOBOINMOCTb
MOJIyIPOBO/IHUKOB, COOCTBEHHAs M IPUMECHAsI IPOBOIUMOCTb.
ITosrynpoBOIHUKH N- U p- TUIIA. 3aBUCUMOCTD CONPOTHUBIICHUS
MOJIyIPOBOJIHUKOB OT TEMIEPATYPbI. 3aBUCUMOCTD
COINPOTHBIIEHUS IPOBOJAHUKOB OT TEMIIEpATyphl. SIBIEHMUE
ceepxmpoBoaumoctu. OnsiT Kammepnunra-Onneca. Teopus
BKIII. O¢d ekt Meiicuepa-OxceHndenbaa.
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MarauTHoe noJje B
BakyyMe. OCHOBHbIE
3akoHEI. Pabora B
MarduTHOM II0JIE

OmneiThl Opcrena u Ammepa. PenstuBucrckas npupoa
MarHuTHOro noss. @opmMyiisl Mpeodpa3zoBaHus HNEKTPUIECKOTO
noJis. Cusa B3auMOJIEHCTBUS MEXTY IBYMSI TOUEUHBIMHU
AIIEKTPUUYECKUMH 3apsiiaMu, (B3auMOJICHCTBHE HETIOABUKHBIX
3aps0B, B3aMMOJIEHCTBHE HEMOABHKHOTO U IBUKYILIETOCS
3apsA70B U B3aUMOJEHCTBHE ABMKYIMXCA 3apsaaoB). Cuina
Jlopentna. ®usnueckuii cmeica BekTopa B. MarnutHoe nose
TOYEYHOTro 3apsaa. 3akoH buo-Casapa. Cuna AMnepa. 3akoH
Amnepa. MarauTHoe 1ose npoBoAHUKA ¢ TOKOM. CrucreMa
enunul ["aycca. @opmyiel mpeodpa3zoBaHus HIEKTPOMArHUTHOTO
nosist. [lone Toueunoro 3apsa, IBUXKYIIErocss paBHOMEPHO.
OcHOBHBIE ypaBHEHUS AJIs CTALIMOHAPHOI'O MarHUTHOTO MOJIS.
BekTopHbI TOTeHIIMAN. Y paBHEHUE [ BEKTOPHOTO MOTEHIIMAA.




[Tone anemenTapHoro Toka. Cuna ¥ MOMEHT CUJIBI, JEHCTBYIOIINE
Ha MarHUTHBIN MOMeHT. PaboTa npu nmepeMenieHnn KOHTypa ¢
TOKOM B MarHUTHOM II0JIE.
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MarsuTtHoe 10Jie B
BEIECTBE

Bekrop HamaranuuBaHus. BekTopHbIN NOTEHIMAN IPU HATMYUU
MarHuTHOTO nosst. OObeMHAs TUIOTHOCTh MOJIEKYJISIPHBIX TOKOB.
HanpskeHHOCTh MarHuTHOTO nosid. I'pannynele ycnosus i B u
H. Maruutssie cBoiictBa aromoB. OnbiTel lTepHa u ['epnaxa.
CrninH. MarHuTHbIE MOMEHTBI MHOTO3JIEKTPOHHBIX aTOMOB.
JrmaMaraeTusM >1eKTpOHHOHN 00onouku. [lapamarneTuxm.
[TapamarneTnsm cBOOOAHBIX 3J1EKTPOHOB. DeppoMarHeTuku 1 Ux
cBoiicTa. Teopust peppomaraeruzma. I dekt Xoma.

12

DneKTpoOMarHuTHas
WHTYKIUS

3akon Papanes. [IpaBumno Jlenna. O0bsicHeHNE SABIEHUS 110
anekTponHou Teopun. BeiBog 3/1C unaykuuu no ['enbmromnbiyy.
DJIEKTpOMAarHuTHasl UHAYKUUS U PEISTUBUCTCKOE
npeo6paszopanue noneii. UnBapuants EH, E2-¢2B2.
W3mensitoneecs MarautTHoe nosie. M3mensitonieecs 3JIeKTpUYEcKoe
nosie. [ImoTHOCTH TOKA cMemenus. UHIyKTUBHOCTD.
CamMOMHIYKIMS U B3aUMHAsi UHAYKIUSA. DHEPIUsi MAarHUTHOTO
IOJISI U30JIMPOBAHHOTO KOHTYPa C TOKOM, HECKOJIBKUX KOHTYPOB C
TOKOM.

13

ITepemMeHHBIN TOK

KBasucrannoHnapHselie nepeMeHHble TOKHU. L{enb ¢ eMKocThIo,
MHAYKTHBHOCTBIO, COIIPOTUBIIEHUEM U ncTouHukoM JIC.
Bekropnsie quarpammel. Immenanc. [Ipasuna Kupxroga. Pabora
Y MOIIHOCTb IEPEMEHHOT0 TOKa. CpenHssi MOIIHOCTD.

D¢ dexTrBHBIC 3HAYCHNUS TOKA M HANIPsDKEHHsI. Pe30HaHCHI B 1ienH
IIEPEMEHHOT0 TOKA.
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YpaBHeHust
MakcBenia

OcHOBHBIE 3aKOHBI dJIEKTpOMarHeTu3Ma. Tok cMenieHns (BbIBOA
no MakcBeiuty). YpaBHeHUs: MakcBesla B MHTETpaJlbHOM U
mubdepeHManbHOM BHUie. MatepuanbHble ypaBHeHUsl. CBolicTBa
ypaBHeHHI MakcBeiia. D1eKTpOMarHUTHbIE BOJHBI. Y paBHEHUS
AIIEKTPOMArHUTHOM BOJHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
Toku ®@yko. Ckun-3¢¢pext. CrocoObl MoaydeHUs
AIIEKTPOMArHUTHBIX BOJIH.
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DIIEeKTpUUYECKHE
SIBIICHUSI B KOHTaKTaxX

KonTakTHas pa3HOCTh MOTEHIIMANOB. BHEIIHSS 1 BHYTPEHHSS
KOHTAaKTHasd pa3sHOCTb MOTCHIIUAJIOB. Ksanrosasa mnmpupoaa
KOHTaKTHOM pa3HOCTH MOTeHIUamoB. SIBnenus [lenbThe,
Tomcona. Tepmo - D]JIC.
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DneKTpoHHas
AMUCCHS

TepmoanekTponHas smuccus. Pabora Beixona. @opmyina
Puuapncona-Jlémmena. 3akoH Tpex BTopbix. PoToamuccus,
BTOpHUYHAs SMUCCHUS, aBTOIJIEKTPOHHAS IMHUCCHS U UX ITPUPOJA.
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DIJIEKTPUYECKUHN TOK B
raszax

OcCHOBHBIE 3JIEMEHTApPHBIE MPOLIECCHI B razax.
HecaMocToATENBHBIN U CAMOCTOSITENIBHBIA Fa30BbIN paspsiA. THIbI
ra3oBbIX Pa3psiioB.




9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Tekymuii KOHTPOJb MO AUCIUIUIMHE MPOBOJUTCS IMyTEM KOHTPOJIS IOCEHIaeMOCTH,
KOHTPOJISI BHITIOJTHEHUSI TPAKTUYECKHUX 3aHATUH, KOHTPOJIBHBIX 3a/IaHUM U TECTOB, KOJUIOKBUYMOB
10 MaTepuagaM JUCHUIIIMHBL, BHITOIHSIEMBIX CAMOCTOSITEIBHO.

Texyuuii KOHTpOIb PUKCUpyETCs B (hOpMe KOHTPOIHHONU TOUKH HE MEHEe OJIHOTO pas3a B
ceMecTp.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOMH aTTecTalluu

JK3aMeH B MEPBOM ceMecTpe MPOBOAUTCS B MUCBMEHHOH (dopme mo Omneram. bumer
cozepxuT aBa Bonpoca. IIponomkurensHOCTh 3K3aMena 1,5 daca.

K sKx3aMeHy JomycKaroTcs TOIBKO T€ CTYJIEHTBI, KTO YJOBJIETBOPUTEILHO BBIIIOJIHUI BCE
MIPaKTUYECKUE 3aJaHUs.

IlepBbie Bompockl OmieToB mposepsitoT (opmupoBanue OIIK-1 B cooTBercTBUUM ¢
unaukaropom MOIIK-1.1. OTBeTsl garoTcs B pa3BepHyTOH (hopme.

Bropsie Bompockl OuneroB mnposepsroT (opmupoBanue IIK-1 B coorBercTBUM C
unaukatopom UIIK-1.1. OTBeTs! garoTcs B pa3BepHyTOl (hopme.

[IpuMepHBIii nepeyeHb TEOPETUYECKUX BOIIPOCOB.
l. DleKTpUYECKoe MoJie B BAKyyMe

1. . Dnexrpuueckuil 3apan u ero cpoiictBa. 3akoH Kynona. DkcnepumeHTanabHas HpOBEpKa.
IIpenensl IpUMEHUMOCTH.

2. Omnextpuueckoe nose. HanpsokenHocets. [lpunnun cynepnosunuu. [lone aunons. Aumnons B
MEKTPUYECKOM TOJie. JIEKTPUYECKOE TI0J€ CO3/aBaeMO€ HEUTPaIbHON CHCTEMOMU
aneKTpuuecKux 3apanoB. Teopema [aycca. [luddepennmansuas popma. Teopemsl ["aycca.

3. PaboTa mepemenieHus 3apsaa B AJIEKTPHUECKOM rosie. [loTeHIman 3eKTpruYecKoro Iois.
Pasnocts moreHnumanoB. CBs3b NOTEHIMANAa C HANPSXKEHHOCThIO mosid. PoTop BekTopa
HanpsbkeHHoctu. @opmyna Crokca. Juddepennpansaas GopMyIHpOBKa MOTEHIMATHHOCTH
OJIS.

4. TloTeHuManel MOJE€H TOYEUHOrO 3apsja, CHCTEMbl TOYEYHBIX 3apsijioB, HENPEPHIBHOE
pacnpeziesieHue 3apsii0B OBEPXHOCTHBIX 3apsii0B.

5. O0miass 3ajmaya MaTeMaTU4eCKOW JJeKTpocTaTUKU. YpaBHeHue Ilyaccona. VYpaBHeHue
Jlannaca. DnekTpuueckoe noje B BemecTse. Kiaccudukanys MmaTrepuainos 1o MpOBOJAUMOCTH.

DJleKTprYecKoe 1moJie B BelecTse

6. IIpoBOAHMKM B 3JIEKTPUYECKOM I0JIe. DJIEKTpUUYecKash MHIYKIHA. DJIEKTPUUECKOe IoJie
BOJIM3U TOBEPXHOCTH MPOBOAHMKA. MexaHM3M 00pa3oBaHus TOJS BOJU3M NMOBEPXHOCTU
IIPOBOAHMKA. 3aBUCUMOCTb ITOBEPXHOCTHOM IIJIOTHOCTH 3apsI0B OT KPUBU3HBI TIOBEPXHOCTH.

7. Cuctema TIPOBOJHUKOB. IJEKTPOEMKOCTh. EMKocTHbie KO3 duimentel. Teopema
B3auMHOCTH. Kongencaropsl. CoelnHEHNE KOHIEHCATOPOB.

8. JlmanexTpuku. MexaHu3Mbl OIS PU3AIUH TUICKTPUKOB. Hemomsipabie quanekTpuku. TeH3op
nossipuzyemoctd. [lonspHele auanexkTpuku. OpHEHTalMOHHAs MOJIApU3yeMocTb. VoHHBIE
KpucTayibl. CMenIaHHast MoJsIpU3alus.

9. Bekrtop monsipuzauuu. CBsi3b BEKTOpa MOJIAPH3ALMU C HANPSHKEHHOCTBIO 3JEKTPUUYECKOTO
noJisi. CBA3b MOJIIPU3YEMOCTH C OOBEMHOW M MOBEPXHOCTHOM IMJIOTHOCTHIO 3JEKTPUUECKUX
3aps10B.

10. Teopema Taycca mns mudnekTpukoB. ['panwunbie ycioBus. Ilpemomiienue nuHUR
HANpPsDKEHHOCTH HA TPaHMIIE JBYX AMDJIEKTPUKOB. 3HAKU CBSI3aHHBIX 3apsioB. CBs3b MEXITY
JURJIEKTPUUYECKON MTPOHUIIAEMOCTBIO U @TOMHOM MOJISIPU3YEMOCTHIO.

11. DHeprust HJIEKTPOCTATUYECKOTO IOJIA. ODHEPrusi IUIOCKOTO KOHJAEHCATOpa, CUCTEMBbI
3apsSOKEHHBIX TeJl. DHEprusl B3aUMOJICHCTBUS NPH HEMPEPHIBHOM PpACHpENIeIeHUN 3apsiioB.
CoOcTBeHHas sHeprus. JHeprus AUAIEKTPUKA BO BHEIIHEM I10JIE.

12. Cerneroanexrpuku. [Ibez0onextprukn. X cBOWCTBa M IPUMEHEHUSI.



1. IlocTOAHHBIN IEKTPUUYECKHIT TOK

13. Dnexrpuueckuii Tok. [InOTHOCTD M cuila Toka. YpaBHEHHE HENpephIBHOCTU. 3akoH Oma B
uHTerpaibHol  u auddepennuansHoil Gopmax. CtopoHHue cuiibl. 3aKkoH OMa 11 MOJTHOM
nenu. Pabota u momHocTh Toka. 3akoH J[xoynsa-Jlenna. [Ipasuna Kupxroda.

14. Knaccuueckast 3JIeKTpOHHAS TEOPUsI IPOBOAUMOCTH. Moiesib CBOOOIHBIX AJIEKTPOHOB. BIBOJ
3akoHOB Owma, J[Ixoyns-Jlenna wu  Bunemana-®panna. 3aTpyAHEeHHsS — KIIACCHYECKOMN
AIEKTPOHHOU TEOPHUH.

15. [Ipu4uHEI 3aTpyIHEHUH KIIACCUYIECKOM AIIEKTPOHHON Teoprun. KBaHTOBast MOIeNIb CBOOOTHBIX
anekTpoHoB. Pemenne ypaBHenus lpenunrepa nnsi cBOOOIHBIX 3JIEKTPOHOB. [lpuHumm
[Taynu. PacnpeneneHue 3JIEKTPOHOB IO JHEPreTUYECKUM YpOBHAM. OHeprus Depmu.
[ToBepxHOCTH K ANEKTPOHHOMY razy B MeTaJlIax.

16. DnekTpoH B MEPUOIUYECKOM IOJIE€ KPUCTAJUIMYECKON peleTKH. 3aBUCUMOCTh YHEPTUU OT
BOJIHOBOTO BEKTOpa JJisi DJEKTPOHA B KpHUCTa/Ule. 30HHBIA CIEKTp MPOBOJHUKOB,
HOJIyIIPOBOJIHUKOB U U30JIATOPOB. DJIEKTPONPOBOIUMOCTD 110 IaHHOM TEOpHUH.

17. CBepXnpoBOAUMOCTh. DJIEMEHThI KBAHTOBOI TE€OPUH CBEPXIIPOBOIUMOCTH.

I11. MarauTtHoe moJie B Bakyyme
18. dopmynel peoOpa3zoBaHus MeKTpudeckoro mois. Cuiaa B3auMOJCUCTBUS MEKITY
JIByMsl TOYCUHBIMU 3JIeKTprueckumu 3apsaamu. Cuna Jlopenua. dusnyeckuii cmbici BekTopa B.
PensruBnucrckas npupoaga MaroHuTHOI'O I1OJIA.

19. MarnutHoe mnoje TodeyHoro 3apsana. 3akoH buo-Caapa. Cuna Ammnepa. 3akoH
Amrniepa. MaruutHoe nose npoBojHuKa ¢ TokoM. Cucrema eaunui ["aycca.
20. ®opmynel TpeobpazoBaHusl dJaeKTpoMarHutHoro mnoins. I[lone TowyeuHnoro 3apsina,

JBIDKYIIETOCsT paBHOMEpPHO. OCHOBHBIE YPaBHEHHS Jis CTAallMOHAPHOTO MArHUTHOTO IIOJIS.
BekTopHbli moTeHIMaNn. Y paBHEHHE JJIs BEKTOPHOTO MOTEHIINANA.

21. [Tone anemenTtapuoro Toka. Cuia U MOMEHT CHWJIBI, JIEUCTBYIOIIMX HAa MArHUTHBIN
MoMeHT. PaboTa npu nepeMenieHrn: KOHTypa ¢ TOKOM B MarHUTHOM TIOJI€.

Y. MaruuTHOe noJie B BeliecTse

22. Bekxrop HamarHnumBaHus. BEKTOpHBIM NOTEHIMAI NPU HAIMYAKA MAarHUTHOTO TOJIS.
OObemMHas TNIOTHOCTh MOJIEKYJISIPHBIX TOKOB. HampskeHHOCTh MarHUTHOTO Mouid. I'paHuvHbIe
ycnoBus aia B u H.

23. MaruutHbie cBoiictBa aromoB. Omnbitel IltepHa u I'epimaxa. CnmH. MarHuTHbIE
MOMEHTbI MHOTO3JIEKTPOHHBIX aTOMOB. /lnamarueTusm 31eKTpoHHOM 00oouku. [lapamarneTuku.
24. [TapamarneTusm cBOOOJIHBIX 3EKTPOHOB. DeppoMarHeTHKH M UX cBOMcTBa. Teopus
dbeppoMarseTusma.

Y. DJieKTpOMAarHuTHasi HHAYKIUS

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

26.  WuamyktuBHOCTh. CaMOWHIYKIMS W B3aWMHas MHIAYKIWSA. OHEPrHs MarHUTHOTO TOJIS
M30JIMPOBAHHOTO KOHTYpa C TOKOM, HECKOJIBKUX KOHTYPOB C TOKOM.

Y. IlepeMeHHbII TOK

27.  KBasucrammoHapHble ~ TIepeMEHHbIE TOKH. Llemb C €MKOCTBhIO, WHIYKTHBHOCTBIO,
comnpoTtuBieHueM u ucrounukom D/IC. Bextopusie quarpammel. [pasuna Kupxroga.
28. Pabora 1 MOIIHOCTH MepeMeHHOro Toka. CpenHsis MOIHOCTh. D EeKTUBHbIE 3HAUCHUS

TOKa U HAITPAKCHUA. Pe3oHaHCHI B LI MEPEMCHHOTO TOKaA.



Yll. YpaBuenuss MakcBesia

29. OcHOBHBIE 3aKOHBI DJJIEKTpOMarHeTusMa. ToOK cMelieHus. YpaBHeHMs MakcBemia B
UHTETrpaibHOM U auddepennmanbHoM Buae. MatepuanbHble ypaBHeHUsA. CBONCTBA ypaBHEHUN
Makcseia.

30.21eKTpOMarHuTHbIE BOJIHBI. YPAaBHEHHUS SJIEKTPOMArHUTHOM BOJHBI. CBOWMCTBA 3-M BOJIH.
CriocoO0bI MoTy4YeHHsI 3-M BOJIH.

YI1Il. DanexkTpuyeckue siBjieHUs] B KOHTAKTaX.

31. KoHTakTHas pa3HOCTh NOTEHIMAIOB. BHENIHSAs W BHYTPEHHSS KOHTAKTHAas pPa3HOCTh
noreHuranoB. KBaHTOBas mpupojia KOHTAKTHOM pPa3HOCTH NOTeHUuManoB. fABneHus llenbTbe,
Tomcona. Tepmo-2]1C.

IX. DaeKkTpoHHAsi IMHUCCHA

32.TepmoanexTponHas smuccus. Pabora Beixona. @opmyna Puuapacona-/lemmena. 3akon Tpex
BTOPBIX.

33.doTosMuccusi, BTOpUUHAs YMUCCHSI, aBTOAIEKTPOHHASI SMUCCHUS U UX IPUPOJA.

X. DJIeKTpUYecKHil TOK B razax
34.OcHOBHBIE 3JIEMEHTAapHBIE NpPOLECCHl B razax. HecaMoCTOATENbHBIH U CaMOCTOSTENIBHBII
ra3oBbIi paspsa. THIIBI Ta30BBIX PA3PSAA0B

PCSYHLTaTLI OK3aMCHa ONpCaACIIAOTCA OLICHKaMM «OTJIUYHO», «XOpOoUIo»,
«KYOOBJICTBOPHUTCIBHO», KHCYAOBJICTBOPHUTCIHEHO).

Onenka Kpurepuii

OILICHHUBAHUA
b )i
5
4
3

[TonHbIi pa3BepHYTHIN OTBET

Henonuelii oTBET

‘ @®parMeHTapHBbII OTBET
OTtcyTcTBUE OTBETA




3nech b — Borpocs o 6mitery; [l — 1OMOTHUTEBHBIE BOIIPOCHL; 5 — OTIIMYHO; 4 — Xopo1io; 3
— YAOBJICTBOPUTCIILHO. Hey,Z[OBJICTBOpI/ITeJIBHaH OIICHKAa COOTBCTCTBYCT BCCM MHBIM
ClIy4asiM, HE YKa3aHHBIM B Ta0JIHIIE.

11. YuyeOHo-MeTOoaAu4YECKOE 00ecmeyeHne

a) DJICKTPOHHBIN Y4eOHBIN KypC [0 AUCIUILUIMHE B 2JIEKTpOHHOM yHHBepcuTeTe « Moodlex»

https://moodle.tsu.ru/course/view.php?id=3736

0) OnleHOuHBIE MaTepHadbl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOW aTTECTAIlMH 10

JIUCILIUILINHE.

1.

©CoOoNO O AW

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.

27.

28.

29.

IIepedeHp BOIIPOCOB, BEIHOCUMBIX Ha DK3aMEH.
DJeKTpocTaTu4ecKoe noje B Bakyyme. 3akoH Kynona. [IpuHuun cynepno3unuu ajis BEKTopa
HAIMPsS’KCHHOCTHU 3JICKTPUYICCKOT'O ITOJIA. ITome cucTeMbl TOUCUHBIX 3apAd0B.
[ToTok BekTOpa HANpPSHKEHHOCTH 3JeKTpuuyeckoro mnons. Teopema ['aycca s Bektopa
HAaINPSHKEHHOCTH.
Hupkynsiuus BEKTOpa HAPSKEHHOCTH 3eKTpruyeckoro noss. [lorenuunan.
3KBI/IHOT€HHI/IaJII>HI)Ie ITOBEPXHOCTH. CBs3b HAIMPsPKCHHOCTU IIOJIA U IOTCHIIMAaJIaA.
[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.
CBs13b MCKAY IJIIOTHOCTBIO 3apsdaa Ha IOBEPXHOCTU IIPOBOJHUKA U ITOJIEM B6JII/I3I/I HETO.
Perienne 31eKTpoCTaTUYECKUX 3a/1a4 METOIOM DIIEKTPUUECKUX N300paKeHHI.
Konpaencaropsl.
DHeprusi CUCTEMbI TOUYEUHBIX 3aps10B. DHEPrUs 3apsHKEHHOrO IPOBOJHUKA U KOHAEHCATOPA.
[1710THOCTB PHEPTUYU AAEKTPUUECKOTO MMOJISA.

. JlunonbHBIA MOMEHT MoJieKy1. Bekrop nonspuzanuu.
11.
12.
13.

Teopema ["aycca 1 BEeKTOpa NOJISIpU3ALUN.

Bekrop anexrpuueckoit uHIykuuu. Teopema ['aycca a1 BEKTOpa 2JIEKTPUYECKON NHIYKIUH.
Jluneituble cpenpl. CBsI3p  MeXAY BEKTOpaMHU IMOJIAPU3aLUMU U HAINPSHKEHHOCTH,
HANPsDKEHHOCTH U MHAYKLUHU 3JIEKTPUYECKOTO MOJIS.

MexaHu3Mbl OJIIPU3ALUHU AUAIEKTPUKOB C HEMOISPHBIMU U MOJISIPHBIMA MOJIEKYJIaMH.
CBs13b MEXly TUIIEKTPUYECKON MPOHULIAEMOCTBIO M aTOMHOM NOJIIPU3YEMOCTBIO.
[Tonsipu3anus IIIOTHBIX HETIOJISIPHBIX AU3IeKTpUuKkoB. @opmyina Knaysuyca-MocoTtu.
CerseToaneKTpUKH U Nbe303IIeKTpUKHU. ['ncrepesuc. MIx cBolicTBa 1 IPUMEHEHUS.
['pannuHbIE YCIOBUS JUIsl BEKTOPOB HAINIPSHKEHHOCTH U MHAYKIIMU JIEKTPUYECKOTO TOJIS.
OHeprus JJIEKTPUYECKOrO TMOJsI INPU HAIWYMHM  JUDJIEKTPUKOB. I[IIOTHOCTH 3Heprum
AIIEKTPUYECKOTO IOJIS.

IToBepxHOCTHAS TUIOTHOCTD CUJIBI, IEHCTBYIOIIEH HA TPaHUIIE METaLIA.

OObeMHas II0THOCTD CUJIBI, IEUCTBYIOIIEH Ha AUAIEKTPUK B DJIEKTPUUECKHUX MOJISAX.
Onextpudeckuil Tok. IlnoTHOCTE M cuita Toka. Cuia TOKa, Kak MOTOK BEKTOpa IJIOTHOCTH
TOKa. YpaBHEHUE HEMPEPHIBHOCTH.

3akoH Oma B uHTerpainbHoi U auddepenunansuoit popmax. CTopoHHHE cuiibl. 3akoH Oma
JUIST TOJTHOM TIETIH.

Pabota u momHOCTE TOKa. 3akoH [[xoyns-Jlenma.

[TpaBuna Kupxroda.

Knaccuueckas a1eKTpoHHas TEOpHs MPOBOAMMOCTH. MoJienb CBOOOTHBIX 3JIEKTPOHOB. BbIBOJ
3akoHOB Oma, JIxoyns-Jlenna u Bunemana-®panua.

3aTpyIHEHUS KJIACCHUUYECKON 3JEKTPOHHOW Teopuu. IIpuuuHBI 3aTpyJHEHHMI KIacCH4ecKOu
3JIEKTPOHHOW TEOPHH. 30HHAS TEOPHsl. 30HHBIA CIIEKTP MPOBOJHHUKOB, MOJYIPOBOJHUKOB U
U30JISITOPOB.

ONEKTPONPOBOJUMOCT IO 30HHOW TEOPUHU [UIsl NPOBOJHUKOB. JIEKTPONPOBOIUMOCTD
HOJIYTIPOBOIHUKOB, COOCTBEHHAsl U PUMECHAs IIPOBOAMMOCTb.

3aBUCUMOCTh COTIPOTUBIICHUS MIPOBOJTHUKOB oT TEMIEPaTypPHI. SIBnenue
ceepxnpoBoaumoctu. OmbiT Kammepnunra-Onneca. Teopus BKIL. Dddext Meiicuepa-



30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.
S7.

Oxkcendennaa.

3axkoH buo-Casapa-Jlamaca.

[Tone mpsiMoro mpoBoa.

Ilone Ha ocu coneHounaa.

Cuna JlopeHna u cuna Amrepa.

MowMmeHT cui1, JEHCTBYIOIUX Ha paMKy ¢ TOKOM B MarHUTHOM IIOJI€.

Teopema 0 HUPKYJISIUU BEKTOPAa MHAYKIIUA MarHUTHOTO MOJISI.

Teopema 0 HUPKYJISAUUN BEKTOpAa HAMATHUYECHHUS.

Hanpspkennocts marHutHoro mojis. Teopema O LMPKYJISLMM BEKTOpa HAMPSHKEHHOCTH
MarHUTHOT'O TOJI.

Jluneitnbie cpeapl. CBA3b BEKTOPOB MHAYKIIHUU, HAPSYKEHHOCTH M HAMAarHUYEHUSI.
['pannuHbIE YCIOBUSA JUIsl BEKTOPOB MHIYKIUHU U HAIPSPKEHHOCTH MarHUTHOT'O TIOJIS.
MexaHn3M HaMarHM4eHus: AUaMarHeTHKOB.

MexaHu3M HaMarHU4eHUs IapaMarHeTUKOB.

DeppoMarHeTHKH.

SIBieHue AMEKTPOMAarHUTHOM UHYKIIUH B IBUXKYILKUXCS IPOBOIHUKAX. [Ipumepsl.
SIBieHHE DIEKTPOMArHUTHOW MHIYKIUU B HEMOJABMKHBIX MPOBOAHMKAX. Buxpesoe
AIIEKTPUYECKOE MOJIE.

NuayktuBHOCTh (K03 PuirenT camounaykiuu). [Ipumepsl BerauciaeHus.

[Tpouecchl ycTaHOBIEHUS B KOHTYPE C MHAYKTUBHOCTHIO.

MarsuTtHasi JHeprsi.

Koadduuument B3aumonaaykuuu. [IpumMepsl BEIYUCICHHS.

MarHuTtHasi JHeprus IByX CBSI3aHHBIX KOHTYPOB.

Pabota npu nepemenieHuy BUTKAa B MarHUTHOM I10JIE.

CBOOOIHBIE KOHTYPHI.

Teopema 0 HUPKYJISIUN BEKTOPA UHAYKLUN MAarHUTHOTO MOJISI C yY€TOM TOKA CMEILEHUSI.
Cucrema ypaBHeHHI MakcBelia B BaKyyMe.

Cucrema ypaBHeHUIl MakcBelia B BEIIECTBE.

['pannuHbIE yCIIOBUS ISl BEKTOPOB HANPSYKEHHOCTH M MHAYKLHU 3JIEKTPUYECKOTO II0JI,
MHAYKIMU U HAIPSHYKEHHOCTU MarHUTHOTO TOJISL.

BonHoBoe ypaBHEHME. DIEKTPOMAarHUTHBIE BOJIHBI.

OHeprus, UMIYJIbC, MOMEHT UMITYJIbca 3JIEKTPOMAarHUTHOTO TOJISI.

B) [lepeyeHb peKOMEHIyeMbIX CEMUHAPOB M MPAKTUYCCKHUX 3aHSITHIA:

1. Dnektpocratudyeckoe moine B Bakyyme. 3akoH Kyrnona. Bektop E. Ilpunnun
cynepno3uiui. HanpspkeHHOCTD MOt CUCTEMBI 3apsiioB (TOUEYHBIX U HEMIPEPHIBHBIX ).
Teopema I'aycca.

Pabora nepemenienus 3apsga B ayieKTpocTatudeckoM mnose. [loTeHuuanbHas sHEprus.
[Morennuan. 3aBucumocts E= — grad ¢. Ypasuenus Ilyaccona u Jlamaca.
DneKTpocTaTuKa NpoBOAHUKOB. EMKocTh. KoHaeHcaTopsl.

DIIEeKTPOCTaTUKA TUAJICKTPUKOB. | paHUUHBIE YCIOBHSI.

DHeprus AMEKTPUIECKOTO MOJIS.

OnekTpuyeckuii Tok. 3akonsl Oma u Jxxoynsa — Jlenna.

MeTtobl U3MepeHus 3.11.C., HaNpsbKeHUH, TOKOB U conpoTtuBieHuid. [IpaBuna Kupxroda.
DJIEKTPUYECKUE TETIH.

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

10. B3aumoeiicTBre TOKOB U MarHuTHOTO 1mojisi. Crta Amniepa. Cuna JlopenTia

11. MarauTHOe moJe B BeuecTBe. [ paHnYHbIC YCIOBHSL.

12. DnekTpoMarHuTHAsT HHTYKITHUS.

13. Maraetuku. DHeprusi MArHUTHOTO TOJIS.
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14. Tlepemennslii Tok. Llernb ¢ eMKOCTBIO, HHAYKTUBHOCTBIO, COTPOTHUBIICHUEM U
uctounukom JJIC. BexkropHelie quarpammsl. Mimnenanc.

15. Tok cmemenus. YpaBHeHus: MakcBena.

16. TepmonnexkrponHas smuccus. Pabora Beixona. @opmyna Puuapacona-/[émmena. Tok B
rasax.

17. DHeprust 1 MOTOK dHEPTUU 3JIEKTPOMATHUTHOIO MOJIS.

CamocrosTenbHas padoTa CTyIeHTa BKIIOYAET:
— YIUIyOJICHHOE TEOPETHYECKOE H3YUYEHHUE pa3JiejoB Kypca MpH MOATOTOBKE K JIEKIIMOHHBIM U
MPAKTUYECKUM 3aHITUSIM;
— TMOJATOTOBKY K OOCYXJICHHIO MaTepuaia, B TOM YUCIIE CAMOCTOATEIbHBIA TTOMCK HEOOXOIMMBIX
HMCTOYHUKOB MH(OpMaIUK, BKIIOYasi HAy4HO-00pa3oBaTeabHble pecypcehbl cetu UHTepHeT;

Bormpocsl, BBIHECEHHBIE HA CAMOCTOSITEIbHOE U3yUYECHHE.
— Teopema Upnioy

— Meroa 3epKaabHbIX 0TOOpaKCHUI

— IlonnepoMoTOpHBIE CUITBI.

— Tumnsl ra30BbIX pa3psaoB

JIHTepaTypa K TeMaM U1l CaMOCTOATCIBHOI'O U3YUYCHUSA

1. CagenbeB U. B., Kypc o6uieit pusuku. B 4 Tomax. Tom 2. D1eKTpUYeCcTBO U MarHeTu3M. BosHEbIL.
Ontuka U3natenberBo: «KaoPyc» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

2. CusyxuH /I. B., O6muii kypc ¢usuku. B 5-tu Tomax. Tom 3. DnexrpuuectBo, M3aarenbeTBo:
®usmatiur, 2015 r, ISBN: 978-5-9221-0673-3, Crpanui: 656

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

[TepeueHb OCHOBHOH M AONOIHUTENBHOM yUeOHOM IUTEpaTypHI.
OCHOBHAA JIMTEPATYPA

3. Casennes U. B., Kypc obmieit pusuku. B 4 Tomax. Tom 2. DnekTprudecTBO U MarHeTH3M. BoHBI.
Ontuka UznatensctBo: «KuoPyc» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-02586-4

4. CusyxuH /. B., O6mwuii kypc ¢pusuxu. B 5-tu Tomax. Tom 3. DnexrpuuectBo, M3natenscrso:
Ouzmatiurt, 2015 1, ISBN: 978-5-9221-0673-3, Ctpanui: 656

5. HUponos, N.E., 3anaun no obmeit ¢pusuke. — CI16: Uznatenscro:Jlans, 2016. — 416 c.
ISBN: 978-5-8114-0319-6

JAOIIOJIHUTEJIbHASA JINTEPATYPA

1. Hponor N.E., OcHOBHBIE 3aKOHBI dNIeKTpoMarHeTn3ma, M.: Beicmmas mixoma, 1991. - 288c¢

2. Tlapcenn O, DnextpudectBo u MmarHeTusM (bepkiieeBckuit Kypc Gpusmky, T.2)

3. Tamm N.E., OcHOBBI 35IeKTpoMaraeTusma, Y4eb. mocodue i By30B., 10-e m3n- uchp. -M:
Hayxka. I'n. pen. ¢us.-mat. nut., 1989.—501 ¢

4. ®eiiamaH, Jletiton, Cannc, GeltnMaHOBCKHUE JIEKIHK 10 pusuke, u3a.3-e, M, Mup, 1976-78

5. MarseeB A.H., Dnekrpoannamuka, Yueb. mocobue.—2-¢ u3., nepepad. u mpom. — M.: Beicr.
mkona, 1980.— 383 c.

6. Axuesep A.U., Axuesep N.A., DIeKTpoOMarHeTu3M 1 3JI€KTPOMAarHUTHBIE BOJHBI.

7. MatseeB A.H., DnektpuuectBo U MaraeTusMm, Bricmas mkomna, M.,1983.— 463 c.



8. Jlernad A.A., SABopckuit b.M., Jlebener A.K., CnpaBounuk no ¢pusuke, uza. 8-e, 20006,

9. KopuI'., Kopu T, CnpaBounuk 1o matematuke, 1968 u mo3zxe.

Ilepedyensb pecypcoB HHGPpOPMALMOHHO-TEJIEKOMMYHUKANMOHHOK ceT HTEepHeT

1. http://www.codata.org, International Council for Science : Committee on Data for Science
and Technology—camblie cBexue 3HaUYCHUST MEPOBBIX KOHCTAHT

2. http://www.ufn.ru/ - "Ycnexu ¢pusndeckux Hayk" - DICKTPOHHAS BEPCUS OH-JIaliH
eXeMecsiuHOoro KypHaia. CBOOOAHO pacpoCTpaHstoTesl aOCTpakThl cTareit ¢ 1995 r. u
MaTepHalibl IOCIETHEr0 HoMepa.

3. https://ru.wikipedia.org—nopran ®u3uka

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JUIICH3MOHHOE ¥ CBOOOIHO PacpoCTpaHsIeMOoe MPOrpaMMHOE OOeCIIeUeHuE:

— 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);

— nyOnuuHO JocTymnHbIe oOnaunbie TexHonoruu (Google Docs, SIlHaeke AUCK | T.11.).

0) nH(OPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayunon Ooubnmorexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHUYECKOe oOecreyeHue

AyauTtopuu JUisi IPOBECHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.

Aynutopun IS TPOBEIACHUS 3aHATHM CEMUHApPCKOrO THIMA, WHIUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJIBTALNM, TEKYLIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTECTALIUY.

[Tomerienust A caMOCTOSTENILHONW paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JIOCTYNOM K ceTH MHTepHeT, B 3IIEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMAaM.

AyauTopun A1 OPOBEIEHUS 3aHATHM  JEKIMOHHOTO M CEMHUHApCKOro THUMa
VHIUBUIYAIbHBIX W TPYIIOBBIX KOHCYJIbTAlM, TEKYIIErO0 KOHTPOJSI U MPOMEKYTOUHOM
aTTecTallid B CMEIIEHHOM opmaTe («AKTPY»).

15. Undopmauus o pazpadborunkax

HNemkun Bnagumup IletpoBudy, mpodeccop, TOKTOp (DHU3HKO-MAaTEMaTHUYECKUX HayK,
busnaeckuit paxynpbTeT TOMCKOTO TOCYIapCTBEHHOTO YHHUBEpPCUTETA, 3aB. Kadeapoil olmeil u
DKCIIEPUMEHTATbHOU (DU3UKHU


http://www.codata.org/
http://www.ufn.ru/
https://ru.wikipedia.org–портал/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

