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1. Iesap 1 n1aHUpPYyeMble Pe3yJbTAaThl 0CBOCHHS IMCIHUIIJIMHBI (MOIYJIs1)

[enbro 0OCBOEHUS AUCUUIUINHBI SBJISETCS (POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-1 — CriocobeH NpUMEHSTh €CTeCTBEHHOHAYYHBIE M OOLICHMH)XCHEPHBIC 3HAHMA,
METO/Ibl MATEMaTUYECKOT0 aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B TPOPECCUOHATILHON IEATEIIEHOCTH.

Pe3ynbraramMu OCBOEHUS ITHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

— HOIIK-1.1. - O06mamaer HEOOXOAUMBIMA €CTECTBECHHOHAYYHBIMU u
OOIIENHXEHEPHBIMH 3HAHUSMH IS UCCIIE0BAaHHS NH(OPMAIIMOHHBIX CUCTEM M X KOMIIOHEHT;,

—HWOIIK-1.2. Hcnone3yer (yHIaMEHTadbHBIC 3HAHUS, IMOJIYYEeHHbIE B 00JacTH
MaTeMaTHYECKUX, C€CTECTBEHHBIX W  OOLICHMHXXCHEPHBIX HAayK B  MNpodecCHOHATHLHON
JESTEIbHOCTH.

—HOIIK-1.3. [lpumenser ¢yHaaMeHTaIbHbIE 3HAHUS, I[OJyYCHHbIE B 00JacTu
MaTEeMaTUYECKUX, €CTECTBEHHBIX W OOIICHMH)KEHEPHBIX HAyK JUIs MOJEIUPOBAaHUS M aHalIu3a
3a1a4

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— OcBOMTH MOHATUHHBIN anmapar v onpeaeseHus], U3JI0)KEHHbIE B Kypce DIEKTPUUECTBO
Y MarHeTusMm

— OBnageTb OCHOBHBIMH METOAAMU H3YUEHHUsS HJIEKTPOMArHUTHBIX HPOLECCOB U
SIBJICHUU.

— YMeTb NpUMEHSATh MOJY4YEHHbIE 3HAHMS JJIs pelleHUs MNPaKTUYEeCKUX 3ajad
po(hecCUOHATILHON e TENbHOCTH.

3. MecTo AucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMblI

JlucumniuHa OTHOCUTCS K 00s3aTeNIbHOM YacTH 00pa30BaTeIbHON MPOrPaMMBbl.

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

Cemectp 3, sk3aMeH

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUHMIIMHBI

JIJis u3y4eHus ¥ TIOHUMAHUS MaTepuajia TaHHOW TUCIUTUIMHBI 00YJIarOIIHNACS JOKCH
BJIa/IeTh OCHOBHBIMH MOHSATUSMHU M METO/IaMU Kypca (pu3uku o01ieo0pa3oBaTeaIbHOM IIKOJIBI.

6. SI3bIK peau3anun

Pycckuit

7. O0beM TUCHUILIHHBI (MOTYJIA)

OO01as TpyA0eMKOCTh TUCHUIUTHHBI COCTaBisieT 8 3.e., 288 yacoB, U3 KOTOPHIX:
— JIeKInH: 64 u.;

—TpaKTHYeCKUe 3aHATUA: 64 4.;

O6beM caMOoCTOATENbHOMN pabOThI CTYIEHTA ONpeeNieH Y4eOHbIM IJIaHOM.

8. Conep:xkaHue TMCHUILIMHBI (MO1YJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

Ne Pa3znen nucuuninHb Copepxanue pa3zesia JMCUUIIINHBI
Onektpuueckoe nosie | Beenenue. [Ipeamer Hayku 00 snektpudectBe. PazButre Hayku
1 B BaKyyMe. 3aKOH 00 snexTpudectBe. OCHOBHBIE ATarbl pa3BuTHs. CBOICTBA
Kynona HA?JIEKTPU30BAHHBIX TeJl. DJNEKTpU3alys TPEHUEM U




ANEKTpU3aLUS Yepe3 BIUSHUE (MHIYKIUS ). DIEKTPUUECKUM 3aps
U €r0 CBOWCTBA. 3aKOH COXpaHEHHUs 3apsaaa. EquHUIEI n3MepeHust
3apsna. Toueunsie 3apsiabl. 3akoH Kynona. 3anmuck hopMysisl
3akoHa Kynona B cucreme equnun CU u CI'C. ITpunuun
cynepro3unuu. 3akoH KyioHa B IpUMEHEHUH K 3apsyKEHHBIM
TEeJIaM MPOU3BOILHOU (POPMBI. DKCIIEpUMEHTaIbHAS POBEPKA
3akoHa Kynona. Meton Kasenauma. [Ipeaensl npumMeHUMOCTH
3akoHa KyioHa.

Hanpsxennocts

SJICKTPHUYCCKOTI'O I1O0JIA.

Teopema I'aycca

[Toneas TpakToBKa 3akoHa KynoHa. DnekTpuueckoe nosie.
Hanpsioxkennocts anextpuyeckoro nosis. ['paduueckoe
n300pakeHue AMEKTPHUECKOro mojsi. EAMHUIBI u3MepeHus
HanpspkeHHOCTH noJis (cuctema equauil CU u CI'CD). [Tpuniun
CYIEPHO3ULMH. DIEKTPUUECKOE M0JIE, CO34aBAEMOE CUCTEMOM
TOUCYHBIX 3aPSI0B. DIEKTPUUECKOE MOJIE 3aPSHKEHHBIX Tel
MPOU3BOJILHON (hopMBI. HarpspkeHHOCTH 3JEKTPUIECKOTO OIS
nunons. J{unons B 0HOPOJIHOM M HEOJAHOPOIHOM DIIEKTPUUYECKOM
noJie. DIEKTPUUYECKOE T10JI€, CO3/1aBaEMOE HEUTPAIbHON CUCTEMOM
aneKkTpudeckux 3apanoB. Teopema ['aycca. luddepenunanpHas
dbopma Teopemsl ['aycca. Teopema Upumoy. Pacuer
ANEKTPUUYECKUX TOJIEH ¢ TOMOIIBIO TeopeMbl ['aycca (mose
OCCKOHEYHOM 3apsHKEHHOU TJIOCKOCTH, MOJI€ TNIOCKOTO
KOHJIEHCAaTOpa, NoJie 0eCKOHEYHOH 3apsKeHHOM HUTH, TI0JIe
3apspKEHHON cephl U mapa).

Pa6oTta B
AIEKTPUIECKOM TIOJIE.
ITorennman. CBs3b
MOTEeHIIHANA C
HaIPSKEHHOCTBIO
AIEKTPUIECKOTO TIOJIS

Pabota nepemenieHus 3apsiia B JJIEKTPUICCKOM ITOJIC.
[ToTreHmanpHbIi XapakTep JEKTPOCTATUYECKOTO MOJIA.
[TorenmanpHast HEPTUs 3apsAzia B JJIEKTPOCTATUYECKOM TOJIE.
Pa3zHOoCTh MOTEHIIMAIOB M ONIPEAEIIEHUE TTOTEHIIMAIIA
3JIEKTpOCTaTHYECKOro noJis. [IpuHImn cynepno3unuu 1is
noteHuuana. Enunauiel namMepenus norenuuana. Ces3b
MOTEHIMaa C HAPSYKEHHOCTBIO MOJIA. BeIunciieHne moTeHnnaia
TOYEYHOTO 3apsifia, CACTEMbI TOUEUHBIX 3apSAA0B, HEIIPEPBIBHOIO
pacrpesiesieHus 3apsijia B 00beMe U Ha TOBEPXHOCTH, OECKOHEUHO
3apsHKEHHON TUIOCKOCTH, HUTH, 3apsHKEHHOTO m1apa U cepsl.
TTorenmman quIIONs.

OO0mag 3amaga
MaTEMATUYECKON
ANEKTPOCTATHKH

MynpTunonsHoe paznoxxenue. @yH1aMeHTalIbHOE CBOUCTBO
ANEKTPOCTATUYECKOTO MOl B UHTETPAJIbHOM U
muddepeHMaibHOM BUe. POTOp BekTOpa HaNpsKeHHOCTH
anekTpocTaruyeckoro nois. Juddepenunansuas GpopmyaupoBka
teopeMsl ['aycca. Ypasuenue Ilyaccona. Ypasuenue Jlamiaca..

[IpoBoiHMKY B
NEKTPUYECKOM II0JIE.
DIIEKTPOEMKOCTh

DnekTpuyeckoe mosie B Bemectse. OO1Ire 3aKkOHOMEPHOCTH
ANEKTPONPOBOAHOCTH BemecTB. Kitaccuukans MaTepuanoB 1mo
MPOBOAUMOCTH. [IpOBOTHUKH B DJIEKTPUUECKOM TIOJIE.
DnexTpuueckas HHIAYKIH. DIEKTPUIECKOe ToJie BOIU3H
MMOBEPXHOCTU MPOBOHUKA. MexaHnu3M 00pa3oBaHMsI OISl BOJIU3U
MOBEPXHOCTU MPOBOIHUKA. 3aBUCUMOCTb IIOBEPXHOCTHOU
TJIOTHOCTH 3apsAJIOB OT KPUBU3HBI TOBEPXHOCTU. MeTo
3epKaJbHBIX OTOOPAKEHUN. DIEKTPOEMKOCTh. DIIEKTPOEMKOCTh
YeIMHEHHOTO MpoBOAHNKA. CHCTeMa MPOBOJHUKOB.
[TorennuansHble 1 eMKOCTHBIE K03 uumeHTsr. Teopema
B3auMHOCTH. KoHzieHcaTopbl. Buabl konaeHcatopoB. CoeuHeHUE




KOHJICHCATOPOB. DHEPTHUS 3apsHKEHHOTO KOHJICHCATOPA.

JIMDIIEKTPUKHU U UX
CBOMCTBaA

Jusnextpuku. MexaHu3Mbl TOJIAPU3ALUN UJIEKTPUKOB.
Henouspusie nuanexktpuku. [loisipu3zyeMocTs U nepuoindeckas
cucrteMa aeMeHToB. Tenszop nonspusyemoctu. [lonsipusie
TUANIeKTpUKU. OpueHTalMOHHAs MOJIIpU3yeMocTh. oHHBIE
Kkpuctajuibl. CMmenanHas nojsipusanus. Bekrop nonspuzanuu.
CBsi3b BEKTOpa MOJSPU3ALUU C HAMIPSKEHHOCTHIO AIEKTPUUECKOTO
noJisg. CBsI3b MONSPU3YEMOCTH ¢ 00BEMHOM U TOBEPXHOCTHOM
IUIOTHOCTBIO JIEKTPUUYECKUX 3apAI0B. BEKTOp 31EKTpHUUECKOTO
cmenienus. Teopema ["aycca nuist nuanekTpukoB. I'paHndHbIe
ycinoBus. [IperomMienne JIMHUN HANPS>KEHHOCTU HA TPaHULIE IBYX
JUAJIEKTPUKOB. 3HAKU CBA3aHHBIX 3aps10B. CBsA3b MEXKIY
JIAAJIEKTPUYECKON MMPOHULIAEMOCTBIO U1 aTOMHOM
nossipu3yemMoctbio. [lonsprsanus niI0THBIX HEMOISPHBIX
nuanekTpukoB. @opmyna Knaysuyca-Mocorttu.
CernerosieKTpUKHU U Ibe3031eKTpuku. ['ucrepesuc. x coiictBa
Y IPUMEHECHUSI.

OHeprus
AIIEKTPOCTATUIECKOTO
TOJISt

DHeprus MI0CKOro KOHAEHCATOPa, CUCTEMbI 3apSyKEHHBIX Tell.
DHeprus B3aUMOJCHCTBUS PU HENPEPBHIBHOM pacIpe/ieIeHUH
3apsnoB. CoOCTBEHHas SHEPTUs. DHEPTUs JUAIIEKTPHKA BO
BHelIHeM 1ose. [lonnepoMoTopHBIE CHITBI.

IlocTostHHEBII
ANEKTPUUECKUHN TOK

Onexrpuueckuid ToK. [ImoTHOCTH M cuna Toka. Cnna Toka, Kak
MOTOK BEKTOpa INIOTHOCTH TOKAa. Y paBHEHHE HEMPEPHIBHOCTH.
3akoH OMa B MHTerpajibHOM U nuddepeHuansHol popmax.
Croponnue cuiibl. 3akoH Oma J1s mosiHoM 1ienu. Paborta u
MOIITHOCTh ToKa. 3akoH Jlxkoyins-Jlenna. [Ipasuna Kupxroda.

DNEKTPOHHAs TEOPHS
MIPOBOANMOCTH

Knaccuueckas anekTpoHHast TEOpHsi TPOBOAUMOCTH. Mogenb
CcBOOOHBIX 2J1eKTPOoHOB. BriBo/ 3akoHOB OMa, [xoyns-Jlenna u
Bunemana-®panna. 3aTpyiHeHUs KJIAaCCUUYECKOHN 3JIEKTPOHHON
Teopuu. [IprurHbI 3aTpyTHEHUIN KJIACCUYECKON 3JIEKTPOHHOU
Teopur. 30HHAs TeOpHs. 30HHBIN CIIEKTP MTPOBOHUKOB,
MOJIYITPOBOJIHUKOB U U30JISITOPOB. DIEKTPONPOBOANUMOCTD MO
JTAHHOM TEOPUU JISI POBOTHUKOB. DJIEKTPOIPOBOIUMOCTH
MOJIYIPOBOTHUKOB, COOCTBEHHAs M IIPUMECHAS IIPOBOIUMOCTb.
[TonynpoBOAHUKH N- U p- TUIA. 3aBUCUMOCTbH COITPOTUBIICHUS
MOJIYITPOBOJIHUKOB OT TEMIIEpATyphl. 3aBUCUMOCTb
CONPOTHUBIICHHS TPOBOJHUKOB OT TeMIEpaTyphl. SABIeHNE
ceepxnpoBogumMocTH. OnblT Kammepnunra-Onneca. Teopus
BKII. 3¢ddext Melicuepa-Okcendenbaa.
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MaruuTtHoe noJje B
BakyyMe. OCHOBHBIE
3aKoHEl. PadoTta B
MarsuTHOM IT10JIE

OmneiTel Opcerena u Ammepa. PensituBncrckas npupoaa
MarHuTHoro nojsi. ®opmynsl npeodbpazoBaHuUs IEKTPUIECKOTO
noJid. Cuia B3auMOJIEHCTBUS MEXY IBYMSI TOUEUHBIMU
ANEKTPUYECKUMU 3apsiiaMu, (B3aUMOJIEHCTBUE HETIOABUKHBIX
3aps10B, B3aUMOJIECUCTBUE HEMIOABUKHOIO U JIBUXKYILETOCS
3aps710B U B3aUMOJIEICTBUE IBIKYIIUXCS 3apsaaoB). Cuina
JlopenTtna. @usnueckuil cmbica BekTopa B. MarnutHoe nosue
TOYEYHOTO0 3apsiaa. 3akoH buo-Capapa. Cuna Amnepa. 3aKoH
Amnepa. MarHutHoe 1osie IpoBoAHMKA ¢ TOKOM. CrcreMa




enunul ["aycca. @opmyibl mpeoOpa3zoBaHUsl 3JIEKTPOMAarHUTHOTO
nosist. [lone ToueqHoro 3apsiaa, IBUKYIIETOCS PAaBHOMEPHO.
OCHOBHBIE YpaBHEHHUS IJIs1 CTAlMOHAPHOTO MarHUTHOIO IOJISL.
BekropHslii moTeHIMaN. Y paBHEHHE U1l BEKTOPHOTO IIOTCHIUAIIA.
[Tone anemenTapHoro Toka. Cuiaa 1 MOMEHT CHJIbI, JEHCTBYIOLME
Ha MarHUTHBIM MOMEHT. PaboTa mpu rnepeMenieHuu KOHTypa ¢
TOKOM B MarHUTHOM TIOJI€E.

11

MaruuTHoe 1moJjie B
BEILIECTBE

Bekrop HamarHnuuBaHus. BeKTOpHBINM MOTEHIIMAT [IPU HATMYUHU
MarHuTHOro nojsi. O0beMHas MIOTHOCTh MOJIEKYJIIPHBIX TOKOB.
HanpsikeHHOCTh MarHUTHOTO 1oJIs. I'pannynsble ycnosus aiust B u
H. Marnutssie cBoiictBa atromoB. OnbIiTel TepHa u I'epnaxa.
CnuH. MarHuTHble MOMEHTBI MHOT'O3JIEKTPOHHBIX aTOMOB.
JlnamaraeTusM a1eKTpoHHON o0onouku. [lapamarneTuku.
[TapamarueTu3m cBOOOAHBIX AIIEKTPOHOB. DeppOMAarHETUKU U UX
cBoiictBa. Teopus deppomarnernszma. Ipdext Xomia.
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DneKTpoMarHuTHas
WHTYKITUS

3akon Papanes. [IpaBuso Jlenna. O0bsicHeHUE SABICHUS 110
anekTpoHHou Teopun. Beioa DJ1C unnykuu no I'eapmronbiry.
DNeKTPOMAarHuTHAS MHIYKIHS U PEIIITUBUCTCKOE
npeobOpaszoBanue nojei. Masapuanter EH, E%-c?B2
W3mensttomeecs: MarHuTHOE 1oJie. Mi3MeHstomieecs 2JeKTpudecKoe
nosie. [T1oTHOCTH TOKa cMerieHus. IHIyKTHBHOCTB.
CaMOMHIYKIIUS ¥ B3aUMHAsI MHAYKIHS. DHEPTUS MAaTHUTHOTO
TOJIS1 K30JIMPOBAHHOTO KOHTYPA C TOKOM, HECKOJIBKUX KOHTYPOB C
TOKOM.

13

[TepemenHbIl TOK

KBa3zucranuoHnapHsle iepeMeHHble TOKU. Llenb ¢ eMKOCTbI0,
WHIYKTUBHOCTBIO, COTIPOTHBIIEHUEM U ncTouHukoMm DJ1C.
Bekropusie quarpammel. Imnenanc. [Ipasuna Kupxrodga. Pabora
Y MOIIHOCTb MEPEMEHHOT0 ToKa. CpeaHssi MOLUTHOCTb.

D¢ dexTuBHBIEC 3HAUEHUS TOKA U HANpsKeHUs. Pe30HaHCHI B Lienu
IIEPEMEHHOT0 TOKA.
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YpaBHeHus
Makcaemia

OCHOBHbBIE 3aKOHBI 3JIEKTpOMarHeTu3Ma. Tok cMelleHus (BbIBO
o Maxkcaeinny). YpaBHeHuss MakcBesuia B HHTETPaTbHOM H
muddepeHraibHOM BUe. MaTepuanbHble ypaBHeHus. CBoiicTBa
ypaBHeHHI MakcBesuia. DJIeKTpOMarHUTHbIE BOJHBL. Y paBHEHUS
AJIEKTPOMAarHUTHOW BOJIHBI. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.
Toxu @yko. Cxkun-3¢@dpext. CriocoOb! noayyeHus
AJIEKTPOMAarHUTHBIX BOJIH.
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DNEeKTpUYECKue
SIBJICHUS] B KOHTAKTax

KonTakTHas pa3HOCTh MOTEHIIUAJIOB. BHEIIHSSA M BHYTpEHHSIS
KOHTaKTHasl pa3HOCTh NOTEeHIIMAIOB. KBaHTOBas mpupoaa
KOHTAaKTHOM pa3HOCTHU MOTeHIMaNo0B. ABneHus [lenbThe,
Tomcona. Tepmo - DJIC.
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OneKTpoHHas
IMUCCHUS

TepmooanexktponHas smuccus. Pabora Beixoga. @opmyna
Puuapncona-Jl€mmena. 3akoH Tpex BTOpbix. PoTosmuccusl,
BTOPUYHAS SIMHUCCHS, aBTOJIEKTPOHHAsL SMUCCHSI U UX IIPUPOA.
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DNEeKTpUYECKUN TOK B
ra3ax

OCHOBHBIE 3JIEMEHTAPHBIE MTPOIIECCHI B Ta3ax.
HecamocTosiTenbHbI U CAMOCTOSTENBHBIN FA30BbIN pa3psl. Turbl
ra3oBBIX Pa3psa0B.




9. Tekymuii KOHTPOJIb MO AUCUHUIIHHE

Texymuil KOHTpOJIb IO IUCUUIUIMHE IPOBOAUTCA IIyTEM KOHTPOJSA IIOCEAEMOCTH,
KOHTPOJIA BBITIOJIHCHUA  ITPAKTHUYCCKUX 3aHATHI y KOHTPOJIbHBIX 3aﬂaHHﬁ n TCECTOB,
KOJUIOKBHYMOB 110 MaTepuajiaM JUCLUILINHBL, BBIIOJIHAEMBIX CAMOCTOSTEIBHO.

Texymmii KOHTPOJIb PUKCHpPYyeETCs B (OpME KOHTPOIBHOM TOUKHM HE MEHEEe OJTHOTO pa3a B
cemecTp.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTEPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

JK3aMeH B MEePBOM ceMecTpe MPOBOJUTCS B MUCbMEHHOU ¢dopme no Owmieram. buner
COJIEpKUT ABa Borpoca. IIpogomkurenbHOCTh SK3aMeHa 1,5 yaca.

K sKx3ameHy J0mycKarTcs TOIbKO T€ CTYAEHTHI, KTO YJOBJIETBOPUTEIBHO BBIIOJIHUI BCE
MpaKTUYECKUE 3aaHusl.

ITepBbie Bompockl OuneToB mpoBepstoT ¢opmupoBanue OIIK-1 B coorBeTcTBUU C
uaaukaTopom MOIIK-1.1. OTBeTHI HafOTCS B pa3BepHYTOH dopme.

Bropeie Bompocel 6miieroB mpoBepsaoT (opmupoBanue OIIK-1 B cooTBercTBUH C
uaaukaTopom MOIIK-1.2 u UOIIK-1.3. OtBeThI natotcs B pa3BepHyTOi hopme.

[IpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB.
l. DJIeKTpHYeCcKOoe MoJie B BAKYyMe

1. . Dnexrpudeckuit 3apsig U ero cpoiicTBa. 3akoH KyioHa. DKcrnepuMeHTalIbHas MPOBEpKA.
ITpenensl IPUMEHUMOCTH.

2. Dnexrpuyeckoe none. HampsokenHocts. [puanun cynepnosunuu. [lone munons. dumons B
JNEKTPUYECKOM  IOJIE. ODJIEKTPUYECKOE II0JE CO3JaBa€MO€ HEUTPaIbHOW CHCTEMOM
antekTpudeckux 3apsanoB. Teopema [Maycca. [uddepenmmansuas popma. Teopemsl ["aycca.

3. Pabota mepemenienus 3apsia B JIEKTpuUueckoM mosie. [ToTeHIuan 3yeKTpuyecKoro Imois.
PasHocte moteHnuanoB. CBsi3p MOTEHIMANa € HANPSHKEHHOCThIO mossd. Porop BekTopa
HanpsbkeHHocTu. @opmyna Crokca. JuddepennmanbHas GopMynupoBKa MOTEHIUAIBHOCTH
IOJISL.

4. TloreHuMansl MOJEH TOUEYHOTO 3apsja, CUCTEMbl TOYEYHBIX 3apsAlOB, HEMpEpbIBHOE
pacrpeaeseHue 3aps10B MOBEPXHOCTHBIX 3aPsA0B.

5. Obmast 3ajmaua MaTeMaTHYeCKOM anekTpoctaTuku. YpaBHeHue Ilyaccona. VYpaBHeHue
Jlannaca. Dnexkrpudeckoe mnosie B Beniectse. Knaccugukaiys MarepraioB M0 TPOBOAUMOCTH.

DJIeKTpHYecKoe 1MoJie B BelecTBe

6. IIpOBOAHMKH B SJIEKTPHUYECKOM IIOJIe. DIIEKTPHUYECKas HHIYKIUSA. ODJIEKTPHUYECKOE IToJIe
BOJIN3M TOBEPXHOCTH MPOBOJHMKA. MexaHU3M 00Opa3oBaHUsS TOJI BOJM3U IMOBEPXHOCTH
MPOBOJAHMKA. 3aBUCUMOCTb [TOBEPXHOCTHOM MJIOTHOCTH 3aps/I0B OT KPUBU3HBI IOBEPXHOCTH.

7. CucreMa TNPOBOAHUKOB. DIEKTpoeMKocTb. EmkocTHhle ko3¢ dunumentel. Teopema
B3auMHOCTH. Konznencaropsl. CoelMHEHHE KOHIEHCATOPOB.

8. Juanexktpuku. MexaHM3MbI MOJSIPU3ALMK JUAJIEKTPUKOB. HemnonspHble IUAJIEKTPUKH.
Tenzop mnonspuszyemoctu. IlonspHeie auanekTpuku. OpHEHTAMOHHAs MOJAPU3YEMOCTD.
Honnble kprcTauibl. CMEIIaHHas TOISpU3aLUs.

9. Bekrtop momnsipu3anuu. CBsi3b BEKTOpa IMOJSIPH3ANHMA C HANPSHKEHHOCTBIO 3JIEKTPUIECKOTO
nojsi. CBs3b MONSAPU3YEMOCTH C OOBEMHON M MOBEPXHOCTHOH IIOTHOCTBIO AJIEKTPHUYECKUX
3apsAI0B.

10. Teopema Taycca pans audnexTpukoB. ['pannunsle ycnoBus. IlpenomnieHue nuHUM
HaIPSDKEHHOCTH Ha TPaHULE JABYX AUAJIEKTPUKOB. 3HAKU CBA3aHHBIX 3apsAaoB. CBiI3b MEXKIY
JIUDJIEKTPUYECKON IPOHULIAEMOCTBIO U @aTOMHOM MOJISAPU3YEMOCTBIO.

11. DHeprust 3JEKTPOCTATHUYECKOTO TMOJsS. OHEPrus IIJIOCKOrO0 KOHAEHCATOpa, CHUCTEMBI
3apsOKEHHBIX TEJl. DHEPrusl B3aUMOJEHCTBUS NPU HENPEPHIBHOM PACIPENEICHUM 3apsiioB.
CoOcTBeHHas sHEpPrys. DHEPrus AUAIEKTPUKA BO BHEIIHEM I10JIE.

12. Cerneroanexrpuku. [IbezoonexTpuku. X cBOHCTBa U IPUMEHEHUSI.



1. IHocTOAHHBIN JJIEKTPUYECKUI TOK

13. Dnexrpudeckuii Tok. [IMOTHOCTh M cWila TOKa. YpaBHEHHE HempephiBHOCTH. 3aKoH Oma B
uHTerpanbHoil U auddepenumanshoii popmax. Croponaue cuibl. 3akoH OMa Ui MOJHOU
nenu. PaboTa u MmonHOCTh TOKa. 3akoH [[xoyns-Jlenna. [IpaBuna Kupxroda.

14. Knaccuueckasi SJIEKTPOHHAs TEOPHsl MPOBOIUMOCTH. Mozenb CBOOOAHBIX SJIEKTPOHOB.
BriBon 3akonoB Owma, [[xoynsg-Jlenna u Buaemana-®panna. 3arpygHeHHs KIACCHYECKOM
AJIEKTPOHHOU TEOPHH.

15. [lpuunHbl  3aTpyJHEHUH KJIACCHYECKOW dJEKTPOHHOW TeopwH. KBaHTOBas MoOJenb
CBOOOJHBIX 3JIEKTpOHOB. Pemenue ypaBuenus Lllpenunrepa ansi cBOOOJHBIX 3JIEKTPOHOB.
[Ipunuun Ilaynu. PacnpeneneHue 3I€KTPOHOB IO JHEPre€TUUYECKUM YPOBHSIM. OHEPrus
®epmu. [I0BEpXHOCTD K AIIEKTPOHHOMY Ia3y B METaJlIax.

16. DnexTpoH B MEPUOJUYECKOM IOJIE€ KPUCTAUIMYECKOW PELIETKU. 3aBUCUMOCTh DHEPIHU OT
BOJIHOBOTO BEKTOpa JJId DJEKTPOHa B KpUCTaIe. 30HHBIA CIEKTP MPOBOJHUKOB,
MOJIYIIPOBOJJHUKOB M U30JIATOPOB. DJIEKTPOIPOBOAUMOCTD 110 JAHHOU TEOPHH.

17. CBepxXmpoBOAUMOCTh. IIE€MEHThI KBAHTOBOM TEOPUHU CBEPXIIPOBOIUMOCTH.

I1l. MarauTtHoe moJie B BaKyyme
18. @opmyiel npeobpazoBaHusl 3eKTpuueckoro mois. Cuiia B3auMOJEHCTBUS MEXIy
JBYMsI TOYEUHBIMU 3JIeKTpruueckuMHu 3apsiamu. Cuna Jlopenua. @usndeckuii cMmbici BekTopa B.
PenaruBuctckas mpupojja MarHUTHOTO HOJISL.

19. MarnutHoe mosie To4yeuHoro 3apsiza. 3akoH buo-CaBapa. Cuna Ammnepa. 3akoH
Awmriepa. MaruutHoe mose npoBojHuKa ¢ TokoM. Cuctema equnuil [aycca.
20. @opmyiiel  peoOpa3oBaHUS AIIEKTpOMarHUTHOTO Tojs. [lome Touewnoro 3apsna,

JBUKYLIETOCS paBHOMEPHO. OCHOBHBIE ypaBHEHUs AJI CTAllMOHAPHOIO MAarHUTHOTO IMOJIA.
BekropHslii moTeHman. Y paBHeHHE U1 BEKTOPHOTO IOTEHIUAIIA.

21. ITone anementrapHoro Toka. Cuina U MOMEHT CWIIBI, ACUCTBYIOIIMX HAa MarHUTHBIN
MmomeHT. Pabora Ipu NEpEeMCIICHUN KOHTYpa ¢ TOKOM B MAarHuTHOM I10JIC.

Y. MarnuTHoe noJjie B Beliecrse

22. Bektop HamarHuumBaHusA. BEKTOpPHBIN MOTEHIMAN NPU HATUYMA MArHUTHOTO IIOJIS.
O0beMHas IUIOTHOCTh MOJIEKYJISPHBIX TOKOB. HampseHHOCTh MarHMTHOro mojisi. I'paHuyHbIe
ycnosus g B u H.

23. Maruutssle cBoiictBa atoMoB. OmbiTel IllTepHa u I'epnaxa. CnuH. MarautHble
MOMEHTBl ~ MHOTO3JIEKTPOHHBIX ~ aTOMOB.  JlMamMarHeTus™M  BJIEKTPOHHOH  OOOJIOYUKH.
[TapamarueTuku.

24. [TapamarneTnsm cBOOOIHBIX JEKTPOHOB. PeppoMarHeTHKy U UX cBoiicTBa. Teopus
dbeppoMarseTuszma.

Y. DJieKTpOMarHuTHasi HHAYKIUS

25.  3akon ®apanes. [IpaBuso Jlenna. O0bscHEHNE SBIEHUS IO JIEKTPOHHON TEOPHH.

26.  WupyktuBHOCTh. CaMOWHIYKIMS W B3aWMHas WHIYKIWSA. OHEPrHs MarHUTHOTO MOJIS
M30JIMPOBAaHHOI'O KOHTYpa C TOKOM, HECKOJIBKUX KOHTYPOB C TOKOM.

Y. IlepeMeHHBbIi TOK

27.  KBasucrammoHapHbIe  TIEpeMEHHBIE TOKH. Llemb C €MKOCTBhIO, WHIYKTHBHOCTBHIO,
comnpoTtuBieHueM u ucrounukom D/IC. Bextopusie quarpammsl. [pasuna Kupxroga.
28. Paborta 1 MOIIHOCTH MepeMeHHOro Toka. CpenHsas MOIHOCTh. D (PeKTUBHBIE 3HAUCHUS

TOKa U HAITPAKCHUA. Pe3oHaHCHI B LIeNKU NEPEMCHHOTO TOKaA.

YIl. YpaBHenuss MakcBeJiia



29. OcHOBHBIE 3aKOHBI JJIEKTpOMarHeTusMa. Tok cMelieHus. YpaBHeHMsT MakcBemia B
WHTErpaJibHOM U muddepeHnnanibHoM Buie. MarepuanbHbie ypaBHeHUsA. CBOMCTBA ypaBHEHUH
Makcseia.

30.21eKTpOMarHuTHbIE BOJIHBI. YPAaBHEHHUS SJIEKTPOMArHUTHOM BOJHBI. CBOWMCTBA 3-M BOJIH.
CriocoObI MOTy4eHHS 3-M BOJIH.

YI1Il. DuexTpuyeckue siBjieHUs] B KOHTAKTaX.

31. KoHTakTHas pa3HOCTh NOTEHIHAJIOB. BHEIIHSAS M BHYTPEHHSS KOHTAaKTHas pPa3HOCThb
noTreHuranoB. KBaHTOBas mpupoa KOHTAKTHOM pPa3HOCTH MNOTeHUuManoB. fABneHus llenbpTbe,
Tomcona. Tepmo-2/1C.

IX. DaeKkTpoHHAsi IMHCCHA

32.TepmoanexTponnas smuccus. Pabora Beixona. @opmyna Puyapacona-/lemmvena. 3akoH Tpex
BTOPBIX.

33.doTosMuccusi, BTOpUUHAs SMUCCHSI, aBTOAJIEKTPOHHAS SMUCCUS U UX IIPUPOJA.

X. DJIeKTpuYecKHii TOK B razax
34.OCHOBHBIE 3JIEMEHTAapHBIE NPOLECCH B rasax. HecaMoCTOATENbHBIE M CaMOCTOSITEIIBHBIN
ra3oBbId paspsj. THIIBI Ta30BBIX pa3psaa0B

PGSYJII)TaTBI OK3aMCHa OIMpCACIIAOTCA OLICHKaMH «OTJIHUYHO», «XOopommo»,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPHUTCIIBHO.

Onenka Kpurepuii

OILICHHUBAaHUA
b )

5

4

3

[TonHbIi pa3BepHYTHIA OTBET

Henomnuelii oTBET

‘ @®parMeHTapHBbII OTBET
OtcyrcTBUE OTBETA

3nech b — Borpocs o 6mitery; [l — AOMOTHUTENBHBIE BOIIPOCHL; 5 — OTJIIMYHO; 4 — Xopo1io; 3
— YAOBJICTBOPHUTCIIBHO. HCYILOBJIGTBOPI/ITCJILHBJI OIICHKAa COOTBCTCTBYCT BCCM MHBIM
CIIy4asiM, HE yKa3aHHBIM B TaOJIHUIIE.



11. YyeOHO-MeTOoaN4YECKOE 00ecnmeyeHne

a) DIEKTPOHHBIN y4eOHBI KypCc IO JUCHHUIUIMHE B JJICKTPOHHOM YHHUBEPCHTETE

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

0) OnleHOuHBIE MaTepHaibl TEKYLIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIlMH 10

JIUCILIUILINHE.

1.

©CoOoNO O AW

13.

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

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

27.

28.

29.

30.

IIepedyeHp BOIIPOCOB, BEIHOCUMBIX Ha K3aMEH.
OnekTpocTaTuyeckoe mnoje B Bakyyme. 3akoH Kynona. [lpuHumn cynepno3unuu mis
BCKTOpA HANIPAKCHHOCTH IJICKTPHUICCKOI'O ITOJIA. ITone cucTeMbl TOUCUHBIX 3apsAa0B.
[ToTok BeKkTOpa HANpPsHKEHHOCTH 3JeKTpuueckoro mnons. Teopema ['aycca s Bektopa
HAaIPSHKEHHOCTH.
[upkynsusi BEKTOpa HAIPSKEHHOCTH 3JIeKTpuyeckoro nosst. [lorenuman.
3KBI/IHOT€HHI/IaJII>HI)Ie ITOBEPXHOCTH. CBs13b HAIMPsKCHHOCTU IIOJIA U IMOTCHIIMAJIA.
[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.
CBs13b MCKAY IJIOTHOCTBIO 3apsdaaa Ha IIOBEPXHOCTU MPOBOJHUKA U ITOJIEM BOIM3HU HETO.
Perenuie 31eKTpOCTaTUYECKUX 3a/1a4 METOAOM JIEKTPUUECKUX N300paKEeHUH.
Konpaencaropsl.
OHeprusi CUCTEMbI TOUEUHBIX 3aps10B. DHEPrUs 3apsHKEHHOrO IPOBOJHUKA U KOHIAEHCATOPA.
[1710THOCTB PHEPTUU AIEKTPUUECKOTO MOJIA.

. JIUMonbHBIN MOMEHT MOJIEKYJI. BekTop nosspuzanun.
11.
12.

Teopema ["aycca aJist BEKTOpa MOJIApU3ALNAH.

Bekrtop onexkrtpuueckorn wuHAyknuu. Teopema I'aycca il BEKTOpa JIEKTPUYECKOU
UHAYKLHH.

JIuneiinble  cpenpl. CBA3p  MeXAY BEKTOpaMH MOJSIPU3alMM U HANPSHKCHHOCTH,
HaIPSKEHHOCTH ¥ MHAYKIIMH 3JIEKTPUYECKOTO MOJIS.

MexaHn3Mbl TOIAPU3ALUH TUIIEKTPUKOB C HETIOJSIPHBIMU U NOJIIPHBIMU MOJIEKYJIAMHU.
CBs13b MEXly TUAIEKTPUYECKON MPOHULIAEMOCThIO U aTOMHOM MOJISIPU3YEMOCTBIO.
[Tonsspu3anus IUIOTHBIX HEMOJISIPHBIX AUAIEKTpUKOB. PopMmyna Knaysuyca-MocoTTu.
CerHeToaneKTpUKH U Nbe303IeKTpuKU. ['ncrepesuc. Mx cBoiicTBa 1 MpUMEHEHUSI.
I'paHnMYHBIE YCIOBUSA )11 BEKTOPOB HANPSYKEHHOCTH U MHAYKIIMH 3JIEKTPUUECKOTO MOJIA.
OHeprus JJIEKTPUYECKOro TOJsl TMpPH HATUYMHU  JUAJIEKTPUKOB. I[IIOTHOCTH 3Hepruu
AIEKTPUYECKOTO TIOJIA.

[ToBepXHOCTHAs IJIOTHOCTH CUJIBL, IEUCTBYIOLIEH HA TPAHUIIE METasUIa.

O0bemMHast IVIOTHOCTH CUJIBIL, IEMCTBYIONIEH Ha AUAIEKTPHUK B SJIEKTPUUECKUX MOJISX.
Onektpuueckuil Tok. IlnoTHOCTE M cuia Toka. Cuina ToKa, Kak MOTOK BEKTOpa IMJIOTHOCTH
TOKA. Y paBHEHUE HENIPEPBIBHOCTH.

3akon Oma B mHTEerpanpHoi u nuddepennmnansaon popmax. Ctoponnue cuibl. 3akoH Oma
14 IIOJIHOHU LISIIH.

PaboTa u MmomtHOCTh TOKA. 3akoH J[koyms-JIena.

[TpaBuna Kupxroda.

Knaccuueckass aiekTpoHHass TeOpHsl MPOBOJUMOCTU. Mojenb CBOOOIHBIX 3JIEKTPOHOB.
BriBox 3akoH0oB OMa, [xoyns-Jlenna u Bunemana-®panna.

3aTpyAHEHUsI KJIIACCUYECKOW AJIEKTPOHHON TeopuH. [IpuumHBl 3aTpyAHEHUN KIIACCUYECKON
AJIEKTPOHHON TEOPUH. 30HHAs TE€OpHUSA. 30HHBIN CIEKTP IPOBOJHUKOB, MOIYIPOBOAHUKOB U
M30JITOPOB.

ONEKTPONPOBOAUMOCTE IO 30HHOW TEOpUU JUIsl NPOBOJHUKOB. OJIEKTPONPOBOINMOCTD
MOJIYTIPOBOTHUKOB, COOCTBEHHAs M MPUMECHASI IPOBOJUMOCTb.

3aBUCUMOCTh CONPOTHUBIICHUS MIPOBOJIHUKOB oT TeMIIepaTyphbl. SABnenue
ceepxnpoBoguMocTi. OmbiT Kammepnunra-Onneca. Teopust BKII. Dddext Meiicuepa-
Oxkcendennaa.

3akoH buo-Casapa-Jlannaca.



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.
57.

ITose nmpsiMoro mmposoa.

ITone Ha ocu coseHouaa.

Cuuia Jlopenua u cuna Ammnepa.

MomeHT cuil, JeHCTBYIOIIUX HA pAMKYy C TOKOM B MarHUTHOM TIOJIE.

Teopema 0 HUPKYISAUU BEKTOPAa UHAYKLIUHA MarHUTHOT'O TOJIS.

TeopeMa 0 HUPKYJIALMY BEKTOPAa HAMAarHUYEHHUS.

HampspkeHHOCT, MarHMTHOro nojisi. TeopemMa O LUPKYISIIMM BEKTOpa HAIPSHKEHHOCTH
MarHUTHOTO OJIA.

JIuneitnsle cpenpl. CBA3b BEKTOPOB UHAYKLIUH, HAPSYKEHHOCTU M HAMAarHUYEHUS.
['paHnyHbIE YyCIOBUS AJI1 BEKTOPOB MHAYKLIIMH U HAIIPSKEHHOCTH MAarHUTHOTO OJIS.
MexaHu3M HaMarHU4eHHs JuaMarHeTUKOB.

MexaHu3M HaMarHU4YEHUs 1apaMarHeTUKOB.

DeppOMarHeTUKH.

SIBneHne ANeKTPOMArHUTHOM MHAYKIMHU B JBKYIIUXCA TPOBOAHUKAX. [Ipumepsl.

SIBieHMe DJIEKTPOMArHUTHOM MHIYKLIUU B HEMOJBMKHBIX IPOBOJHUKAX. BuxpeBoe
3JIEKTPUYECKOE MOJIE.

NupykTuBHOCTH (K03 unmeHT camonHayKIun). [[ppumeps! BEIYUCTICHHUS.

[Ipouieccol yCcTaHOBIIEHHS B KOHTYPE ¢ UHIYKTUBHOCTBIO.

MarauTHas 3Heprus.

Koaddunment B3aumonnaykiuu. [Ipumeps! BBIYUCICHUS.

MaruuTtHas SHeprus AByX CBSI3aHHBIX KOHTYPOB.

Pabota npu nepemenieHuu BUTKA B MAarHUTHOM IIOJIE.

CB00OO/IHBIE KOHTYPBHI.

TeopeMa 0 HUPKYJIALMHU BEKTOPA MHAYKIIMM MArHUTHOTO MOJIS C YYETOM TOKA CMEILICHHUS.
Cucrema ypaBHeHHI MakcBesia B BakyyMe.

Cucrema ypaBHeHHI MakcBesia B BEIECTBE.

['paHnuHbIE yCIOBUS JUIsl BEKTOPOB HANPSKEHHOCTH M MHAYKLUHU 3JIEKTPUUECKOIo IO,
WHAYKIIMH U HAPSYKEHHOCTU MarHUTHOTO TTOJISL.

BonHoBoe ypaBHeHHE. DJIE€KTPOMAarHUTHBIE BOJIHBI.

OHeprus, UMITyJIbC, MOMEHT UMITYJIbCA 3JIEKTPOMAarHUTHOTO TIOJIS.

B) [lepeveHb peKOMEHIyeMbIX CEMUHAPOB U MPAKTUYCCKUX 3aHSITHIL:

1. Dnektpocratmueckoe mone B Bakyyme. 3akoH Kymnona. Bextop E. Ilpunuun
cyneprno3uuy. HanpsskeHHOCTh MOl CUCTEMBI 3apsi10B (TOUEUHBIX M HENPEPHIBHBIX ).

2. Teopema l'aycca.

PaboTa mepemerienus 3apsiia B 3yeKTpocTatudeckoMm nose. [loreHiuanbHas sHEprus.

[Morenruan. 3aBucumocts E= — grad ¢. Ypasuenus Ilyaccona u Jlamiaca.

DIIEKTpOCTaTUKA MPOBOJAHUKOB. EMKOCTE. KOHIEHCATOPBI.

DneKTpocTaTUKa AUAIEKTPUKOB. [ paHnYHbBIE YCIOBHSL.

DHeprus MEKTPUIECKOro MOJIS.

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

Mertoapl u3MepeHus 3.]11.C., HaNpsHKEHUM, TOKOB U conpoTuBieHuid. [Ipasmia Kupxroda.

DNEKTPUYECKUE LENH.

9. MarnutHoe nojie. 3akoH bruo—CaBapa. MarHUTHBIN AHITOJb.

10. B3aumoseiictBue TokoB 1 MaruuTHoOro noisi. Cuna Amnepa. Cuna Jlopenrua

11. MarauTtHOe noJjie B BeuecTBe. [ paHUuYHbIE YCIOBUS.

12. DnexTpoMarHuTHas HHIYKLUS.

13. MarHeTuku. JHEPTHsi MATHUTHOTO TIOJISL.

14. Ilepemennslii TOK. Llenb ¢ eMKOCTBIO, HHAYKTUBHOCTBIO, COIPOTUBIIEHUEM U
ncrounukom JDJIC. BekropHbie nuarpammsl. Mimmenanc.

w
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15. Tox cmemienus. YpaBHenus MakcBemia.

16. TepmonnexTponnast smuccusi. Pabora Berxona. @opmyna Puuapacona-/Iémmena. Tok B
razax.

17. DHeprus ¥ MOTOK SHEPTUU JIEKTPOMATHUTHOTO MOJIS.

CamocrosTenbHas pa60Ta CTYACHTA BKJIKOYAcCT:

— yriyOJeHHOE TEOPETHUYECKOE M3YUEHHUE pa3JesioB Kypca IMpH MOATOTOBKE K JIEKIIMOHHBIM U

IMPAKTUYCCKUM 3aHATUAM,

— MOATOTOBKY K OOCYXJIEHHIO MaTepraia, B TOM YHUCIIE CAMOCTOSATEIbHBIA TTOUCK HEOOXOIMMBIX

=

MCTOYHHUKOB MH(OPMALIUH, BKIIIOYast HAyYHO-00pa3oBaTeNbHbIE pecypchl ceTu MHTepHeT;

Bormnpocsl, BEIHECEHHBIE HA CAMOCTOSATEILHOE U3YUCHHE.
— Teopema Upnuioy

— Mertog 3epKalIbHBIX OTOOpaXKEHHI

— TloHnepoMOTOpHBIE CHITBI.

— Twumnsl ra30BBIX pa3psaoB

Jluteparypa K TeMaM ISl CAMOCTOSITEIbHOTO U3YUCHUS

CapenseB U. B., Kypc o0meli pusuku. B 4 tomax. Tom 2. DIEKTpUYECTBO M MarHETHU3M.
Bonnbl. Ontuka M3parensctBo: «KuoPyc» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-
02586-4

CusyxuH /1. B., O6mwuii kypc ¢usuku. B 5-tu romax. Tom 3. DnexrpudectBo, M3aaTenbeTBo:
®uzmariur, 2015 1, ISBN: 978-5-9221-0673-3, Ctpanwui: 656

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

[TepeyeHb OCHOBHOM M JONOJHUTENBHOM yueOHOI TUTEepaTyphl.
OCHOBHAA JIMTEPATYPA

CagenbeB 1. B., Kypc obmeit ¢usuku. B 4 tomax. Tom 2. DnekTpuyecTBO U MarHeTH3M.
Bonupl. Ontuka M3parensctBo: «KuHOPyc» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-
02586-4

CuByxuH /1. B., O6mwmit kypc ¢usuku. B 5-tu Tomax. Tom 3. DnextpudectBo, M3aarenscTBo:
Oduzmatiurt, 2015 1, ISBN: 978-5-9221-0673-3, Ctpanui: 656

Uponos, N.E., 3agaun no obmeit puszuke. — CI16: U3parenscrBo:Jlans, 2016. — 416 c.
ISBN: 978-5-8114-0319-6

JOITOJIHUTEJIbHAA JINTEPATYPA

Hponos U.E., OcHOBHBIE 3aKOHBI dNIeKTpoMarHeTusma, M.: Bricimas mkoma, 1991. - 288c¢
[Tapcenn O, DnextpuuectBo u MarHeTu3M (bepkiieeBckuii kypc gpusuku, T.2)

Tamm W.E., OcHOBBI 31eKTpoMaraeTu3ma, Yuebd. mocodbue st By3oB., 10-e u3a- ucop. -M:
Hayxka. I'n. pen. ¢us.-mar. nur., 1989.—501 ¢

Oeitaman, Jleitton, Connc, GeliHMaHOBCKHE JEKIUU O Gusuke, uza.3-e, M, Mup, 1976-78
MartseeB A.H., DnekrpoanaaMuka, Yueb. mocodne.—2-e u3l., nepepad. u mgomn. — M.: Bricir.
mkona, 1980.— 383 c.

Axuesep A.U., Axuesep N.A., DIeKTpOMarHeTusM 1 3JE€KTPOMArHUTHBIE BOJIHBI.

MarseeB A.H., DnekTpudecTBO U MarHeTu3m, Beicias mkosa, M.,1983.— 463 c.



8. Jlernad A.A., SABopckuiit b.M., Jle6ener A.K., CnpaBounuk no ¢pusuke, uza. 8-e, 20006,

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

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceT UHTepHeT

1. http://www.codata.org, International Council for Science : Committee on Data for Science
and Technology—cameie cBeHe 3HAYCHHUS MUPOBBIX KOHCTAHT

2. http://www.ufn.ru/ - "Ycnexu ¢pusndeckux Hayk" - DIeKTpOHHAs BEpCHs OH-JIAH
eXeMeCIIHOTO0 XypHana. CBOOOIHO pacpOCTPAHSIOTCS a0CTPaKThI crareit ¢ 1995 r. u
MaTepuaibl OCIEAHETO HOMEDPA.

3. https://ru.wikipedia.org—mopran ®usuka

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE !

— 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);

— my0amYHO AOCTynHBIE oOnaunbie TexHonoruu (Google Docs, Slnnexc auck u T.1.).

0) nHGOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBbI:

— DJEeKTPOHHBIN KaTaJjor Hayunoi Ooubnmmorexkn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast Ooubanoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe odecreyeHme

Aynuropun AJis NpOBEAEHUS 3aHATHI JIEKIIMOHHOTO TUIIA.

Aynurtopun JUis TIPOBENEHUS 3aHATUA CEMHUHApPCKOrO THIA, WHIAWUBUAYAJIBHBIX H
IPYIIOBBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUYHON aTTECTALIUH.

ITomermieHust Uil caMOCTOSITENNbHOW pabOThl, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Aynuropun Uil TPOBEACHMS 3aHATUN  JIEKIMOHHOIO U CEMUHApCKOro THIIA
WHIVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIBTAllMM, TEKYIIErO KOHTPOJS U IPOMEKYTOUHOMN
aTTeCcTalllu B CMEIIEHHOM QopmaTte («AKTPY»).

15. Uupopmanust o pazpadoTyukax

HNemxun Bnagumup IletpoBud, npodeccop, TokTop (U3HKO-MaTEMaTHUECKUX HayK,
¢usnueckuit akynpTer TOMCKOrO roCyJapCTBEHHOI'O YHHUBEPCUTETA, 3aB. Kadeapoi oluiel u
JKCIIEPUMEHTAIILHON (PU3MKH


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/

