MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OGPA3OBAHUS
POCCUMCKOM ®EJIEPALINU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOIKETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHUE BBICIIEI'O OBPA3OBAHUS
«MHT'YHICKUMA TOCYJJAPCTBEHHBIIA YHUBEPCUTET»

®U3UKO-MATEMATUYECKU ®AKYJIBTET

VYTBEPXIAIO:
[Ipopexrop no YP u KO
C. A. JIpsiHOBa
« 29 » wnrouns _ 2023r.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

B51.0.09.03  JJIeKTPUY€eCTBO U MATHETU3M
( unoexc oucyunaunvt no yuebHoMy NiaHy, HQUMEHOBAHUE OUCYUNIUHBL (MOOYIIS))

HamnpaBnenue noaroToBKu — 03.03.02 ®duszuka
(x00, HaumeHnosaHUe)

HampaBnenHnocTts: @u3nKa

KBanmuduxkanus BeinmyckHuka — bakaaaBp

dopma 00yueHus Qunas

r. Marac, 2023



1. Ilean ocBOeHMSI AUCHHUILINHDBI
[{enssMu OCBOCHHMSI TUCIUTIIMHBI «JEKTPUYECTBO W MATHETU3M» SIBIISIFOTCS (POPMHPOBAHUE

CUCTEeMAaTU3UPOBAHHBIX 3HAHMM B oONacTh OOmIed M SKCIEPUMEHTAIbHOW (U3UKH, HAYYHUTb
CTYJEHTOB TMPUMEHATh 3HAaHUS GU3MKM TIPUd peUuleHuH 3aJad B o0lacTd, TJe OHHU
CHEeUAIN3UPYOTCS.

dopmupyemble  AUCHUIUIMHOW 3HAHUS M YMEHHS TOTOBST  BBIIYCKHHKA JIAaHHOM
00pa30oBaTeNbHON MPOrpaMMbl K BBIIIOJHEHUIO CIEIYIOIUX OOOOIIEHHBIX TPYAOBBIX (YHKIIHIA
(TpyAOBBIX QYHKIINHN):

Kon n HauMeHOBaHHe O0001IeHHBIC TPYAOBBIC (PYHKINH Tpynosbie pyHKIHA
npopeccuonanbHoro |Kox HaunmenoBanue YposeHn HaunmenoBanue Kon YpoBeHn
cTaHIapTa KBaJIM(PUKAIMU (moxypoBeHb)
KBAJTH(UKAINH

01.001 Ilemaror Ilenarornueckas Oo6wenenarornyec/A/01.6
(memaroruyeckas e TeIbHOCTH 110 Kast QyHKIIHS. 6
eI TeIIbHOCTD B MPOCKTUPOBAHUIO U OO0yueHue
ITOIIKOIBLHOM, pea3anun Bocrurarensnas |A/02.6
Ha4aJIbHOM OO0IIEM, 00pazoBaTeIbHOTO e TeIIbHOCTD 6
OCHOBHOM 0011IeM, 4 [mporecca
CpeIHEM 00IIeM 00pazoBaTebHBIX 6
00pa3oBaHKH) OpraHU3aLKAX Passupaiomas  A/03.6
(BOCITMTATED, TOIIKOIBHOTO, ACATCILHOCTD
YUUTENb) HA4YaJIbHOTO O0ILEro, 6

OCHOBHOTO OOIIIETO,

CpEIHEro o0IIero

oOpa3oBaHus

Ilemarornueckas TTenarormueckas

NMEesATeTbHOCTD 110 NEeATEILHOCTD 110

MPOSKTHUPOBAHHIO U [peayn3anuu

eaTn3alui OCHOBHBIX
B g6meo6pazoBaTem,me 6 ggﬁgiﬁx) - B/03.6 6
[POTpamMu CpeIHEro oo1ero
00Opa3oBaHUs

2. Mecrto nucuumiannbl B cTpykrype OITOII 6akanaBpuara
JucuummHa «OJIeKTpU4eCTBO M MarHeTH3M» OTHOCHTCA K Monyiro «O6mas ¢usnkay»

o0s3arenbHOM yacTy nukia (b1.0.09.03).
JucnumninHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe.
JIist OCBOEHUS TUCIUIUIMHBI « NEKTPUYECTBO U MAarHETU3M» HCIONB3YIOTCS 3HAHUS, YMEHUS

n  BUIAbI JOCATCIIBHOCTH,

C(I)OpMHpOBaHHLIC B IMponecce MU3YUCHUSA NTpPCIMCETOB

«Dusuka,

«MaremaTuka» Ha MpeAbLAyIIeM ypoBHE oOpa3oBaHHS, a TaKK€ CTyJEHTaMU B XOJ€ H3Y4YECHHUS
muciumuinH: - «MaTtemaruueckuit  aHanmm3y», «lIpakThyeckuit Kypc dieMEHTapHOM (pU3MKN»,
«udopmaruka». OcBOCHHE TaHHOW TUCIHIUIMHBI SBISETCS HEOOXOMMMOW OCHOBOM JIJISl U3yUCHUS
TaKUX JTUCHUIUINH, KaK «OJIEeKTpoAMHAMUKa», «AToMHas Qusuka», «Teoperuueckas (u3NKay,
«ACTPOHOMUSI».



3. Pe3yabTaThl 0CBOEHUS TUCHUILINHBI (MOAYJIs1) - DJIeKTPUYECTBO U MATHETH3M
[Ipouecc wm3ydeHus] AMCUUILUIMHBI HampaBieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEAYIOLIUX

koMmreteHuuit B coorBerctBru ¢ ®I'OC BO no nanHOMy HanmpaBIeHUIO:

0a30BBIC 3HAHUS B
oOnactu pusuko-
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK B
cdepe cBoeit
MpodecCHOHAIbHON
NEeSITeTbHOCTH.

3HAHUSAMHU B 00JaCTH PU3UKO-
MaTEeMaTHYECKUX HAYK,
HEOOXOUMBIMU IS PEIICHUS
MPOoeCCUOHANIBHBIX 3aJ1a4.
OIIK-1.2. ApryMeHTUPOBaHHO
MPUMEHSIET (PU3UICCKHUE 3aKOHBI
1 MaTeMaTUYECKUE METOIbI IS
peIIeHus 33]1a9 TEOPETUICCKOTO
Y TIPUKIIAJTHOTO XapaKTepa.
OIIK-1.3. O0mazaer HaBBIKAMU
TEOPETUIECKOTO U
AKCIIEPUMEHTAIHLHOTO
HCCIIEIOBAHUS 00BEKTOB
po¢eCCHOHATBHON
JESTEIIbHOCTH, PEIeHUs
poeCCHOHAIIBHBIX 3a]1a49 B
obnact (pU3UKU U CMEKHBIX C
HEl €CTECTBEHHOHAYYHbBIX
JUACIUILINH.

Kon HaumenoBanue Nuaukatop JoCTHREHUS B pe3ynbTate ocBoeHMs

KOMIIETCH- KOMIIETCHITUH KOMIIETCHITUHU JTUCIUILTAHBI 00yJarOIIuiACs

1102071 (3aKpenyienHsili 3a OUCYUNTUHOLL) JNOJIKEH:

YK-2 Criocoben YK-2.1. Onpenenser kpyr 3HATH TCOPETHUYCCKHE
ONpeAesiTh Kpyr 3a71a4 B paMKax MOCTaBJIEH OCHOBBI, OCHOBHBIE TTOHATHS,
3a/1a4 B paMKax HOM 11eJI1, OIIPENIETISIET CBA3U 3aKOHBI U MOJICTTH OCHOBHBIX
MOCTaBJICHHOM LEIU | MEXKIy HUMH; pasnenoB GU3UKY;

U BBIOWPATH YK-2.2. [Ipemiaraet crnocoOsl YMers noHUMAaTh, U3J1araTh
OIITUMAJIbHBIC peuICeHM NOCTAaBJICHHBIX 3a1a4 U | U KPUTHYCCKHU
CIIOCOOBI X 0XXHMJAaEMBbIC pe3yJIbTaThl; AHAJIN3UPOBATH (1)I/I3I/IIIGCKyIO
PCLICHUS, UCXOAA U3 | OLEHUBACT IIPEIJIOKCHHEIE uHdopmaIuto.
ACHUCTBYOIIMX CII0COOBI C TOUKH 3PEHUS [Tosnb30BaThCs
MIPAaBOBBIX HOPM, COOTBETCTBUS LIENIU IIPOEKTA, TEOPETUYECKUMU OCHOBAaMHU,
HMCIOINUXCA VYK-2.3. [Inanupyer 3aKOHaMU U MOJEIISIMU
pecypcoB u peanm3anuio 3a1a4 B 30HE uzuku;
OrpaHI/ILICHI/Iﬁ CBOEH OTBETCTBEHHOCTHU C BHaHeTb (1)I/I3I/I‘-ICCKI/IMI/I n
Y4ETOM UMEIOLIUXCSA PECYPCOB MaTEeMaTUICCKUMU
Y OTPaHWYECHUH, NIEUCTBYIOIMX | MCETOAAMHU 00paboTKH 1
[IPaBOBBIX HOPM; aHalJIiu3a I/IH(bOpMaHI/II/I B
00JIacTH OCHOBHBIX
pa3aenoB (PU3HKH.
OIlIK-1 CnocoOen npumensats | OIIK-1.1. O6nagaer 6a30BpiMU | 3HaeT GU3NYECKUE OCHOBBI

MEXaHUKH, MOJIEKYJISIPHON
buzuku, npuposy
KoJIeOaHHMI ¥ BOJIH, OCHOBBI
TEPMOMHAMHUKH,
JNEKTPUYECTBA U
MarHeTH3Ma, ONTHKH,
OCHOBBI aTOMHOM U
AepHON (QU3UKH,
MOHUMAET IIUPOTY U
OTPaHHYEHHOCTh
MpUMEHEHUS (PU3HKU
HCCIIEOBAHUIO TTPOIIECCOB
U SIBJICHUI B TIPUPOJIE U
o0O1ecTBe.

YMeeT UCIIO0Ib30BaTh
TEOPETUIECKHE 3HAHUS ITPU
00BSICHEHUH PE3yIHTaTOB
IKCIIEPUMEHTOB,
NPUMEHSTH 3HAHUS B
obnactu GU3MKA TS
OCBOCHUS
obmenpogecCHOHATBHBIX
TUCITUIUIAH U PEIICHUS
po)eCCHOHAIIBHBIX 3a]1a4,
OIICHHUBAET JOCTOBEPHOCTH




MOJIYYEHHOTO PeLIeHUs
3aJ1a4m.

Bnaneer HaBBIKaMu
(bU3UYECKUX HCCIICIOBAHUN,
CIOCOOEH nepeaaBarhb
pe3yJibTaT MPOBEACHHBIX
HACCIEN0BAaHUN B BUJE
KOHKPETHBIX PEKOMEH 1Al
B TEPMUHAX MPEIMETHON
o0acTH 3HAHUS.

IK -3

FOTOBHOCTBIO
IPUMEHSIThH Ha
[IPaKTHKE
npodeccruoHaaIbHbIE
BHAHU A TeOpI/II/I nu
METOJIOB (DU3UYCCKUX
1ICCIIe JOBAaHUH

[TK-3.1. Ilonumaet pusndeckue
OCHOBBI METO/IOB U CPEJCTBA
npeoOpa3oBanus HHPpOPMAIUH,
obmeHa nHpopMarei Ha
PacCTOSIHUU C TIOMOIIBIO
PaZMOdIIEKTPOHHBIX CPEJICTB U
TEXHOJIOTHIA.

[1K-3.2. BiageeT MeTOI0IOTHEN
MaTeMaTHIECKOTO
MOJIeTTUPOBaHUS (PU3UUECKUX
IPOIECCOB U OOBEKTOB Ha Oaze
KaK CTaHJapTHBIX MTAKETOB
ABTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIICIOBAHUM, TaK B
CaMOCTOSITENIHO CO3/1aBaEMbIX
OPUTHHATLHBIX TTPOTPaAMM.
[TK-3.3. IIpumensieT nudppoByo
TEXHUKY TIPU 00pabOTKE TaHHBIX
pU COOJIIOJIEHUHM OCHOBHBIX
TpeOoBaHUI HHPOPMAIIIOHHOM
0€301acHOCTH.

[1K-3.4. Ilpumensier
COBpEMEHHbIE HH(POPMALIMOHHBIE
CpeCTBa PU TIOJTOTOBKE
JAHHBIX TPU COCTABIICHUH
0030pOB, OTUETOB M Hay4HBIX
nyOIuKanuii.

Bunaners: meronamu
HaAXOXJCHHUs, 0TOOpa U
00BbETMHEHUS PA3TUIHBIX
METOJIOB TIPOBEICHHS
(U3NIECKUX UCCIICIOBAHUIA.
YMeTh: OCMBICICHHO
BBIOUPATH HAYYHBIH METO/I
NPOBEICHUS PU3UUCCKUX
UCCIIEI0BAHUM.

3HAaTh: CIIOCOOBI
OTIpe/ICIICHNUS BUIOB M THUIIOB
npoQeCCHOHATIBHBIX 33]1a4, a
TaKXKe METOIbI KX PEIICHUS
IIPY TIPOBEICHUH
(UBHYECKUX UCCIICTOBAHUI

4. CTPyKTYypa U cojiep:KaHHe JUCHUILINHBI (MOLYJI51)
4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)
OO01mas TpyJ0€MKOCTh JUCIUTIIMHBI COCTABISAET 6 3a4eTHBIX equHUI], 216 dacos.

Ne
n/n

HaunMeHoBaHUe pa3aesioB U
TeM JUCHUNIMHBI (MOTYJIs1)

Bunsbl yueOHO# padoThI, BKJIIOYas
CAMOCTOSITEIbHYIO Pa00Ty CTYCHTOB

U TPY/0€MKOCTb (B Yacax)

cemecTp

KonTrakTHas

CaMocToATeIb-

padorta Hasl padoTa

@opMBI TEKYIIero KOHTPOJIs

ycreBaeMoCTH (no nedenam
cemecmpa)
®opMa MPOMEeKYTOTHOMI
arrecranuu (no cemecmpam)
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1. Paznen 1. DnekTpuyecTBo
1.1. | Beeneuue 3 1
1.2. | TTocTosiHHOE BIIEKTPUIECKOE 3 178 |7 |6 3 4 |3 |+ +
noJje
1.3 | IlocrosiHubIit anekTpuyeckuit |3 |16 |8 |7 |5 3 4 |3 + +
TOK
14 | DnexTponpoBOAHOCTh 3 |15|5 |6 |5 2 3 |2 + +
1.5 | DnekTpuueckue sIBICHUS B 3 |15|5 |6 |5 2 3 |2 +
KOHTaKTax
1.6 | DnexTpoauTsl 3 |16 4 |6 |5 2 2 |2 +
1.7 | DnexTponpoBOAHOCTH Ta30B 3 14|14 |6 |5 2 2 |2 +
2. Paznen 2. JiieKkTpoMarHeTusm
2.1. | CraunoHapHOE€ MarHUTHOE 3 /176 |10|6 3 3 |3 + +
noJje
2.2. | DIEKTPOMAarHUTHOE TIOJIE. 3 |17 /6 |8 |6 3 3 |3
2.3 | KoneOaHusl U BOJHEI 3 |15/6 |8 |5 3 3 |3
Kypcosas paboma (npoexm)
Iloozomoska k IK3ameHy 23 23 | 23
O01as TpyI0eMKOCTh, B Yacax 216/ 54 | 64 | 48 23 27 | 23 | IIpoMexxyTouHas aTTecTalmsa
dopma
3ayer
3auer ¢ OLEHKOH
OK3aMeH +

4.2. Conep:xaHue TMCUMILIUHBI (MOTYJIs1)

TEMA 1. Beeneuue:

JUnist n3yueHust JaHHOM TeMbl 00YYarOIUICs TOJDKEH:

3HaTh: OCHOBHBIE (U3UYECKHE TIOHATHUS W BEJIWYMHBI, OOIIYI0 XapaKTEpUCTHUKY AIIEKTPO-
MarHUTHOTO TOJIA.

YMeTh: npuoOperaTth HaBBIKM PAaOOTHI B TBOPUYECKOM KOJIJIEKTHMBE; OTCTauBaTh MyOJMYHO CBOIO
TOUYKY 3pEHUS;

ConepkaHUE TEMBI:

OneKTpuuecKui 3apsj. 3aKkOH COXpPAHEHMs JJIEKTPUUYECKOTo 3apsiia. OJEKTPUUYECKOE IIOJIE.
Hanpspxkennocts nosns. JInauu HanpsbkeHHOCTH. OO11as XapaKTepUCTHKA 3JI€KTPOMAarHUTHOTO OIS

TEMA 2. [TocTostHHOE 3JIEKTPUUYECKOE T0JIE

Jlnst u3ydeHus: JaHHOU TeMbI 00yYJarOIIHIACS TOKEH:

3HaTh: OCHOBHBIE (PU3MUYECKHE TOHATHS W BEIMYUHBI, TaKHe KaK SJCKTPUUYECKUU 3apsa; 3aKoH
COXpaHEHUs IEKTPUUYECKOTO 3aps/a.



YMeTb: MPOBOAUTH OIEHKH OCHOBHBIX IMAapaMETpPOB, XapaKTEPHU3YIOUIMX (hHU3MUYECKHE MPOLECCH;
MOJIb30BaThC MOHOTpaUUYECKON, a TaKkKe MEPUOAMYECKON HAyYHO-TEXHUYECKOW JUTEepaTypoil Mo
(u3uKe; UCTIONB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE U KOMITBIOTEPHBIE TEXHOJIOTHH.

CoaepxaHue TeMBbI:

OnekrpocraTuka. 3akoH Kyiona. DxcnepuMeHTanbHas poBepka 3akoHa Kynona.

CunoBele JHUU: [IpUHIUMIT Cyneprno3UIMU AIEKTPUUECKUX TOJICH. DJIEKTPUYECKUM JTUIMOJIb.
Teopema 'aycca ans anexkrpoctarndeckoro nois. [Ipumenenus reopemsl ['aycca. Juddepen-nmansaas
dbopma anekTpocTaTudeckoil TeopeMsl ["aycca.

Onekrpuueckoe 1mnose: IIpoBOAHMKM B 3JIEKTPUYECKOM MOJ€. 3aBUCHUMOCTh ITOBEPXHOCTHOMN
IJIOTHOCTU 3apsJ0B OT KPUBU3HBI NOBEPXHOCTU. CTEKaHHE 3apsA0B C MPOBOJAHMKA. MeTammyeckui
9KpaH. OJEKTpUUYECKOEe Ioyie B JAudsekTpukax. KoiudecTBeHHas XapakTEepHUCTHUKa MOJsSpU3aLUU
JIUAIEKTPUKOB. BekTop anexrpuyeckoro cmenieHus. Teopema ["aycca st JUAIIEKTPUKOB. Y CIOBHS Ha
rpaHuIle ABYX OUAIEKTPUKOB. [lone paBHOMepHO nosisipu3oBaHHOro mapa. CernerosnekTpuku. [Ipsmoit
1 00paTHBIN MbE30AIEKTPHICCKUH AP DEKT.

PaGora cun anexkrpuyeckoro noss: [loteHuuan anektpocrarnueckoro nois. Lupkynauus Bekropa
HanpsKeHHOCTH. CKaJlsIpHBIA TMOTEHUHAN. DJIEKTPOEMKOCTh MPOBOAHUKOB. lloTeHmManm To4yedHOro
3apsja, CUCTEMbl TOUEUHBIX 3apsAJI0B U HENPEPHIBHO PaCIpEeAe/ICHHBIX 3apsiioB. DIEKTPUUECKUN 30HI.
Onektpuueckoe nojie 3emun. Konaencaropsl. EMKOCTh TPOBOJHUKOB U KOHJEHCATOPOB. CoeMHEHHE
KOHJICHCATOPOB.

DHeprus 3JEeKTPUUECKOro NOJIisA: DHEPrusi CUCTEMbI 3apsAJ0B. DHEPrUU 3apsLKEHHOTO MPOBO/I-HUKA,
3apsHDKEHHOTO  KOHJZIEHCATopa, AJeKTpuueckoro mois. CoOomnas sHeprusi. OO0beMHas IUIOTHOCTD
SHEPI'HH JIEKTPUUYECKOIO MOJsl. DHEPrusl MOJIsl HOBEPXHOCTHBIX 3apsAI0B. DHEPIrUsl JUIOJIA BO BHEIIHEM
noJe.

TEMA 3. [1oCTOSAHHBIN 3JIEKTPUUYECKUI TOK

[TocTostHHBIN 3nekTpudeckuid TokK. [lnoTHOCTH TOKA. 3akoH Oma. CompoTHUBIEHUE MPOBOIHUKOB.
VYaenbHOE CONpOTHUBIEHHE. 3aBUCUMOCTb CONPOTUBIICHUS NPOBOJHHMKA OT TemmepaTypbl. Pabora u
MOIIHOCTh ToKa. 3akoH Jlxoyns — Jlenna. uddepenunansuas ¢opmyna Jxoymns-Jlenna.
OnexTpoABrmkymas cuiaa. 3akoH Oma Juiss HEOJHOPOAHOIO ydacTKa Lenu. Pa3BeTBIEHHBIE LENH.
[TpaBuna Kupxroda. Toku B CriomHoi cpene.

TEMA 4. D51eKTponpoBOIHOCTb

DNeKTpONpPOBOAHOCTh MeTaJIOB. [Iprpona HocuTesnei Toka B MeTaliax.

[TonsaTne o 30HHOM Teopuu TBepJAOro Tena: PaciienyieHHe 3HEepPreTMYecKoro ypoBHS U 00-
pa3zoBaHuE 30H. DHEPreTH4eCKHe 30Hbl METAJIJIOB, MOJYIPOBOJHUKOB U H30J58TOpoB. COOCTBEHHAs U
IPUMECHAss IPOBOAUMOCTb IOJYNPOBOJHUKOB. 3aBUCHMOCTb IPOBOJMMOCTH OT TEMIIEPATypBhI.
[TonBUXKHOCTD 31€KTPOHOB. CBEPXIPOBOIUMOCTb.

TepmoanekTponHas smuccusi: Pabota BbIxosa 3yieKTpoHa M3 MeTaia. TOK HachleHUs. Y POBEHb
®epmu. Gopmyna Pruapacona-/lemmana. 3akoH TpexX BTOPBIX JIEHrMIopa. DJIEKTPOHHBIE JaMIIbl U UX
IIPUMEHEHHE.

TEMA 5. DneKTpu4ecKue sIBJICHUS B KOHTAKTaX

KoHTakTHas pa3HOCTh NOTEHIIMANIOB. BHYTpEHHSs U BHEIIHASI KOHTAKTHAsA Pa3HOCTDb [TOTEH-1IMAJIOB.
Tepmosnexktpuueckuii Tok. TepmodnekTpoaBmxkymas cuia. Tepmomnapa. Dddext Ilenprhe, 3eebeka.
TepmoauHaMuKka TepMOINIEKTpHUecKuX sBiaeHud. Dddexr Tomcona. Beimpsamistomee eiicTBue
KOHTAKTOB MOJIYIPOBOJHUKOB.

TEMA 6. D51eKTpOoJInTHI

DONEeKTPOoaN3 U 3NeKTponuThyeckas auccouuanus. CreneHp AUCCOLMAIMKM. 3aKOHBI 3JEKTPOJIN3a
@apazes. DnekTpudeckas IPOBOJAUMOCTb JIEKTPOIIUTOB. [ albBaHUUECKHUE AIEMEHTBI U aKKYMYJISTODBI.

TEMA 7. D51ekTponpoBOAHOCTh T'a30B

Nonunzanus u pexkomOuHanus. Monnas naBuHa. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBIN Pa3psabl
raza. Trnerouumii, UICKpOBOIl, KOPOHHBIN, AYTOBOM ra3oBbie pa3psasl. [L1azma.

TEMA 8. CtauroHapHO€ MarHuTHOE I10JI1€

MaruuroctaTudeckoe mosie B BakyyMe: MarHuTtHoe mojie B Bakyyme. Cuna JlopeHua. 3akoH
B3aMMOJEHCTBUS 3JIEMEHTOB ToKa. KOHTyp C TOKOM BO BHELIHEM OJHOPOJHOM MAarHMTHOM IIOJIE.
MaruutHeii MoMmeHT. 3akoH buo-CaBapa—Jlannaca. MarHuTHble TOJNS MPSIMOTO M KPYTOBOTO



IIPOBOJHUKOB ¢ TOKOM. MarHuTHOe 1oJIe Ha Ocu cojeHouaa. MarauTtHeli oTok. Teopema ['aycca miis
MarHMTHOTO TOJIs B BakyyMe. Teopema 0 HUPKYJIALUY BEKTOpa MHAYKIIUNA MAarHUTHOTO 101 B BAKYyyME.
ITprMeHEeHNnE OCHOBHBIX TEOPEM K pacyeTy MarHUTHBIX MOJIEH.

MaruutHoe nose B BemecTse: Marnetusm Beniectsa. CIMH 2J€KTpoHA. BeKTop HaMarHu4K-BaHus.
TeopeMa 0 HUPKYJIALMKY MarHUTHOTO 110JIA B BellecTse. HanpspkeHHOCTh MarHUTHOTO 110JI Ha TPAaHHULIE
paszena IByX MarHeTMKOB. MarHuTHas BOCIIPMMMYMBOCTb M MarHUTHasl MpoHUIaeMocTs. PaboTa npu
IIEPEMEIICHUH IIPOBOJHUKA C TOKOM B MarHUTHOM I10JI€.

ONEKTPOMarHuTHass HHAYKUMs: SIBI€HHME DIIEKTPOMArHMTHOW WHAYKUMH. IIprumHBI BO3HUK-
HoBeHus OJIC wunHaykumu. 3akoH sJeKTpoMarHuTHoW uHaykuud. [lpaBuno Jlenma. Toxu Dyko.
SIBieHME CAMOMHAYKIIMH U B3aUMHOM MHAYKIMU. TOKU IIPYU 3aMBbIKaHUHU U PA3MBIKAaHUM LEH. JHEPrus
IIPOBOJHMKA C TOKOM. DHEPIHUsl MArHUTHOTO MOJIS.

MarnutHble cBoiicTBa BemectBa: Knaccudukamus marHeTukos. IIpuposa MOneKy/IsipHBIX TOKOB.
®eppomartetusm. OcHOBHas KpuBasi HamarunueHHoOCcTH. ['ucrepesuc. Ilernsa rucrepesuca. MaruurHas
IPOHUIIAEMOCTh  (EPPOMArHeTUKOB. 3aBUCHUMOCTb MAarHUTHBIX CBOHCTB (PeppO-MarHeTUMKOB OT
temmneparypsl. [Ipupoga peppoMarHeTHKoB U 00bsICHEHUE WX CBOMCTB. OOBsICHEHUE MapaMarHeTu3Ma.
OObsicHeHME JuaMarHeTusMa. [ upomarHuTHble sBJIeHHsS. CBEPXNPOBOJAHUKM W HUX MAarHUTHBIE
CBOMCTBA.

JIBuKeHME 3apsDKEHHBIX YacTHUIl B MarHUTHOM Iojie: JIBM)KEHHE B MOCTOSIHHBIX M OJHOPOJHBIX
noinsx. Jlpeid 3apspkeHHON YacTHIBI B HEOJHOPOJHOM MarHuTHOM moje. OmnpenerneHue yaelbHOTo
3apsiaa YaCTHULIBI.

TEMA 9. DnekrpomarauTHoe 1osie. Y paBHeHus: Makcsesia

BuxpeBoe »snextpuueckoe mnosie. Buxpesble Toku. Tpancopmarop. BekropHble anarpammbl
npocTedMX ciy4daeB paboTel TpaHchopmaTopa. BriTecHeHHe mNepeMEeHHOro Toka (CKUH-3(deKT).
beratpon. Tok cmemenus. YpaBHeHus MakcBeiia. DJIEKTPOMArHUTHOE I0JI€ B IBUXKYIIUXCS CPEAAX.
OHeprus U NOTOK SHEPTHUH.

TEMA 10.Kone6anus 1 BOJHBI.

Onektpuueckue kosneOanus: KoneOarenbHblil koHTYyp. CBOOOIHBIE KOJeOaHUS TapMOHHYECKOTO
ocumsTopa. ['apmMonndeckue kosnebanus. 3aryxatomme kosnebanus. Jlorapupmuueckuilt geKpeMeHT
3aryxaHus. Bekrophas auarpamma. MeToj KOMIIJIEKCHBIX NEepeMEHHBIX. BbIHYXIeHHbIE KOJIeOaHUs
3aTyXaromero ocumusTopa. JJoOpoTHOCTh KojebaTenbHOro KOHTYpa. Pe3onaHcHas KpuBast.

[lenu KBa3UCTAlMOHAPHOTO NEPEMEHHOro Toka: 3akoH OMa i nepeMeHHbIX TOKOB. llenb ¢
HUCTOYHUKOM TepeMeHHbIX cTOpoHHUX OJIC, conpoTHUBIEHHEM, €MKOCTbIO, HWHIYKTUBHOCTBIO.
Nmnenanc. Pesonanc HampspkeHuit B 1enu nepemMeHHoro toka. Ilpasuia Kupxroda mis nepemMeHHBIX
TOKOB. Pe3oHanc TokoB. PaboTa 1 MOITHOCTH NepeMEHHbIX TOKOB. buenus. ABTokoseb6anusl.

OneKkTpoMarHuTHbIE BOJIHBI: CyIeCTBOBaHHME 3JIEKTPOMArHUTHBIX BOJIH. BoiHOBOE ypaBHEeHME Ais
IUIOCKOM 3JIEKTPOMAarHUTHON BOJHBI. CBOMCTBA IJIOCKOW T'apMOHHUYECKOM IJIEKTPOMArHUTHOW BOJIHBI.
Crosune BOIHBIL. DHEPTruUs MIEKTPOMATHUTHOM BOJIHBL. BekTop [loiTunra.

5. Oo6pa3oBare/ibHbIE TEXHOJIOTHHI

No .. Tema nporpaMMbl IUCHUTITHHBI [TpuMeHsieMble TEXHOJIOTUU
1 ITocrosiHHOE AIEKTPUIECKOE | KIIACCUYECKOE TPAIUIIMOHHOE;
oJe JIEKIIMOHHOE 00yUeHHUe
2 [TocTOAHHBIN JIEKTPUUECKUN TOK | KIIACCHYECKOE TPAAUIIMOHHOE;
JIEKIIMOHHOE 00yUYeHUE, HATJISTHBIC,
IPOrPaMMHUPOBAHHBIE
3 DNEKTPONPOBOIHOCTh KJIACCHYECKOE TPAAUIIHOHHOE;
JIEKIIMOHHOE 00y4eHue, BepOaabHbIe
(aymo)
4 DNEeKTpUUYECKHE SIBJICHUS B KJIACCUYECKOE TPATULIMOHHOE;
KOHTAaKTax JIEKIIMOHHOE 00yYEeHHE, CAMOCTOSTEIhHAS
pabota




5 DNEeKTPOIUTHI KJIACCUYECKOE TPATULIMOHHOE;
JIEKIIMOHHOE 00yYeHHE, CaMO00yUeHNE

6 3JI€KTpOHpOBOI[HOCTI: ra3oB KIIAaCCUYCCKOC TPAAUIIUOHHOC,
JICKIIMOHHOC o6yquI/Ie, JUCTaHIIMOHHBIC
7 CTaHI/IOHapHOG Mar"iuTHOC I10J1€ KJIIaCCUYECCKOE TPAAUIIMOHHOC,

JIEKIIMOHHOE 00y4YeHre, KOMIBIOTEPHOE
IPOrpaMMHUPOBAHHOE O0yUYEHHE

8 DIIEKTPOMAarHUTHOE TIOJIE. KJTACCHYECKOE TPAJAUIIMOHHOE;
VpapHenus MakcBeiuia JIEKLIMOHHOE 00yUYCHHUE, KOMITBIOTEPHOE
IpPOTPaMMHUPOBAaHHOE 00yUYEeHHE
9 KoneGanust 1 BOJHBI KJTACCHYECKOE TPAJUIIMOHHOE;

JIEKIIMOHHOE 00y4YeHrEe, KOMIBIOTEPHOE
IPOrpaMMHUPOBAHHOE O0yUYEHHE

6. YueOHO-MeTOIUYeCKOE OfecrevyeHHe CaAMOCTOSITEIbHOI PadoThl cTyAeHTOB. OuneHoYHbIE
cpeAcTBa JJs TEeKYLIero KOHTPOJSA YCNEeBAeMOCTH, NMPOMEXKYTOUHOH aTTeCTAMH MO HTOram
OCBOEHHSI THCHHILIMHBL.

6.1. Ilnan caMmocTOATEILHOI PA0OTHI CTYIEHTOB

Jnst momydyeHusi riayOOKMX W TPOYHBIX 3HAHWM, TBEPABIX HABBIKOB M YMEHHH, HeoOxoauma
CUCTEMaTHUYECKasi CaMOCTOSITENIbHAsA paboTa CTyAeHTA.

B paboueii mporpamme mperycMOTPEHA CaMOCTOSITeNIbHAS padoTa JUIsi TPOPabOTKH JIEKIIMOHHOTO
(TEOpeTHYEeCKOT0) Marepuajga IPU TOJATOTOBKE K KOHTPOJBHBIM MEPONPUATHSIM (B YaCTHOCTH K
TECTUPOBAHUIO)

Ne Tema Bun 3anaHue Pexomennyemas | KonmuectBo
HEJl. CaMOCTOSITEIILHOM JUTEepaTypa 4acoB
paboThI
1 DKcrepuMeHTaIbHast padoTa HaJl| BBIMOJHEHUE 1,5,8,9 7
MpOBepKa 3aKOHAKOHCIIEKTOM JICKIIHHW;| J1a00paTOPHBIX
Kynona. IlpumeneHusjtabopaTopHbIe pabot
Teopemsl [aycca. BaHATHS c
o0opyToBaHHEM
2 3aBUCUMOCTD Konnoksuywm; KOJUIOKBUYM 4275 7
MOBEPXHOCTHOH nmopaboTka
IUIOTHOCTH 3apsZioB | KOHCIIEKTa
oT KPHMBU3HBI | JIEKIHH C
MOBEPXHOCTH. MPUMEHEHUEM
Crekanuie 3apsyioB ¢ | ydeOHUKa,
MPOBOJTHUKA. METOUYECKOM
Merannuueckuil JIUTEPATYPHI,
9KpaH. JIOTIOJTHUTEbHON
JUTEPATYPHI
3 Ilome paBHOMEpHO | mOIOOP, TecTsl, 2,6,8,3 7
HOJISIPU30BAHHOTO n3y4yeHue, aHauu3 | cobeceoBaHME.
mapa.  [loTeHmman | u
TOYEYHOTO 3apsijia, | KOHCIIEKTUPOBaHH
CHCTEMBI TOYEYHBIX | € PEKOMEH/IOBaHH
3apsi0B U | OH JnTEpaTypshl;
HETPePHIBHO
pacrpeieIeHHBIX
3apsIOB.
4 DNEeKTPUICCKHHA pabora HaJl | BBINIOJHEHHE 1,429 7
30H/. KOHCIIEKTOM nmabopaTOPHBIX
Dnektpuueckoe JIEKLINY; pabor, TecTsl
nose 3emin. | nabopaTopHbIE
CBoOojHasi sHeprus. | 3aHsATHs c




O0beMHast o0opynoBaHuEM,
IUIOTHOCTh JHEPTUH | CAMOCTOSITEIHHOE
3IEKTPHUYECKOTO H3ydeHHe OTIeIb
TIOJTISL. HBIX TeM,
naparpagoB
5 OHeprust mons | pabora HaJ | BBITIOJIHCHUC 7,8,3
MOBEPXHOCTHBIX KOHCIICKTOM 1a00paTOPHBIX
3apsAN0B.  ODHEpPrus | JICKIIWH; pabor
JTITIONSL BO BHEITHEM | JabopaTopHbIe
noJe. Toku B | 3aHATUA c
CILIOLIHO Cpefe. 00opyJ0BaHUEM;
KOHCYJBTAIIIH T10
CIIO>KHBIM,
HETIOHSTHBIM
BOIIPOCaM JICKIIUH
6 ONeKTpOHHBIE pabota HaJl | BBINOJHEHUE 3,6
JIAMITBI u UX | KOHCHEKTOM 1ab0paTOPHBIX
pUMEHCHHE. JICKITHH; pabor,  mokian
Brimpsmitsitoniee n1a00paTOPHEIC Ha KOH(pEPEHIHH
JICHCTBHAC KOHTAKTOB | 3aHATHUS c
MOJIYIIPOBOJHUKOB. 0o0opyioBaHKEM;
HaIMCaHUC
pedepara
7 lNanbBannveckue pabota Hax BBINOJIHEHUE 1,5,3,9
SJIEMEHTHI A | KOHCIIEKTOM 1a00paTOPHBIX
AKKYMYJLITOPEL. JICKITHH; pabot, mpoBepka
Tepmomapa. nmabopaTopHEIE pedepaToB
3aHATHA c
00opynoBaHUEM;
MOJIrOTOBKA
JIOKJIaaa K
KOH(MepeHIHH
8 Trnerommii, pabota HaJ | BBINOJHEHHE 3,7,2
HCKPOBOW, KOHCIIEKTOM 71a00paTOPHBIX
KOpPOHHBIH, TYroBOW | JEeKIuH; pabor,
ra3oBble  pa3psisl. | J1abopaTopHBIE KOJJIOKBHYM
[Ina3ma. MarautHoe | 3aHATUS c
moJe Ha ocu | o0opymOBaHHEM;
COJICHOMJIA. KOJUIOKBHYM
9 IIpumenenue pabota HaJl | BBHINIOJIHCHHE 6,1,8,4
OCHOBHBIX T€OpEeM K | KOHCIEKTOM 1mabopaTOPHBIX
pacueTy MarHMUTHBIX | JICKIIHH; pabot, mpoBepka
noneir. Teopema o | maboparopHbIE pedepara
[IUPKYJISIHN 3aHATHUS c
MarHUTHOTO TONII B | 0OOpyJOBaHUEM;
BEIIIECTBE. HaIKMCaHUE
pedepara;
10 Pabora npu | pabora HaJ | BBINOJIHCHHE 6,3,5,1
MepeMEICHUN KOHCIIEKTOM J1a00paTOPHBIX
MPOBOHHUKA c | nekuuwu; pabor,  mokian
TOKOM B MAarHHTHOM | JabopaTopHbIC Ha KOH(EepEHINH
noJe. 3aHATHS c
Toxu ®dyko o0opyoBaHueM;
MOJIrOTOBKA
JTOKIIaaa K
KoH(epeHIUn
11 T'upomaruutHeie pabota HaJ BBITIOJIHEHUE 2,6,9
SIBIICHHS. KOHCIIEKTOM mabopaTOPHBIX
CBepXIpOBOTHUKHI JIEKIINH; paboT, TeCThI
W WX MarHuTHbee | JabopaTopHBIE
cBoiictBa.  /[lpeld | 3aHsaTHS c
3apsOKEHHON 000opyIOoBaHUEM;
YaCTHUIIBI B | KOHCYJBTAIlUH IO




HEOJHOPOJTHOM CIIO>KHBIM,
MarHUTHOM II0JIe HETIOHSTHBIM
BOIIPOCaM JICKIIUH
12 Onpenencane pabota HaJa | BBHIIOJIHCHHE 3,7 4
YACTBHOTO  3apsiia | KOHCIIEKTOM nmabopaTOPHBIX
gactuipl. Pabota W | Jekuuu; pabor,
MOIITHOCTb nabopaTOpHEIC KOJUIOKBHYM
MEPEMEHHBIX TOKOB. | 3aHATHA c
Buenus. 000pyIOBaHUEM;
ABTOKOJICOAHMS. KOJUIOKBHYM
13 Crostune BOJIHBL. pabota HaJl | BBIIOJIHEHHE 2,84 4
DHeprust KOHCIICKTOM 1a00paTOPHBIX
3JIEKTPOMArHUTHOH JICKITHH; pabort, 3Kx3aMeH
BOJTHBL. Bexrop | maboparopHsie
IlofiTuHra. 3aHATHUSL c
o0opynoBaHuEM;
MOJIrOTOBKA K
9K3aMEHY

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3ALUM CAMOCTOSITeIbHON PadoThl CTYIEHTOB
Llenplo caMOCTOATENBHOM pabOThl SBISETCS CAMOCTOSITEIbHOE NpUOOpPETeHHE HOBBIE 3HAHUM U

BBIPA0OTKA CIIOCOOHOCTM K TIIOCTOSHHOMY CaMOOOYYEHHIO U  CaMOCOBEpIICHCTBOBAHUIO B
npodeccHOHaIbHON U COLMALHO-00IIECTBEHHBIX cepax AesTeIbHOCTH.

CamocrosTenbHas ydyeOHas paboTa IpecTaBiIeHa TaKMMM (GOpMaMu ydeOHOro Ipolecca, Kak
JEeKIMsI, CEMUHApP, MPAKTHUECKUE U JJaOOpaTOpHBIE 3aHATHS, SKCKYPCHUHU, OATOTOBKAa K HUM. CTyJeHT
JIOJDKEH YMETh BECTH KPaTKUE 3aIMCH JICKIH, COCTABIATh KOHCTIEKTHI, IIAHBI M TE3UCHI BHICTYIUICHUH,
oI0UPATh JTUTEPATYPY U T.1I.

Hayunast camocrosTenbHas padoTa CTyIeHTa 3aKIIF0YaeTCsl B €r0 yYacTHH B padoTe KPY)KKOB Ha
Kadeapax, B HAyYHBIX KOH(EPEHIUIX Pa3HOTO YPOBHS, a TAK)KE B HAITMCAHUU KOHTPOJIBHBIX, KypCOBBIX
U BBIIYCKHBIX KBTM(PUKALMOHHBIX (JUINIOMHBIX paboT) padoT.

CamocrosiTeqbHasi paﬁoTa CTYACHTOB BK/IIOYACT CJICAYIOIIIHEC KOMIIOHCHTDI:

NoNe Kon-Bo dopma
HaumenoBanue paboTsl
/1 4acoB KOHTPOJIS

[IpopaboTka JIeKIIMOHHOTO

1 Pop 37 OK3aMeH
MaTepuaia

5 [TonroroBka K NpakTU4ECKUM 14 Pabota y 10CKH; KOHTPOJIBHBIE,
3aHATHAM CaMOCTOSITeNIbHbIE PaOOTHI.

3 [Toxroroska k 1a00paTOPHBIM 19 Jlomyck K KaXkao# 1abopaTopHOi
paboTtam paboTe U 3aluTa OTYeTa.

6.3. Marepuanbl AJdsi NPOBeAEHHMS] TEKYLIero M IPOMEXKYTOYHOI0 KOHTPOJIA 3HAHUM
CTY/ICHTOB

Ne Bun xonTposns KonTtponupyembie TeMbl KomnereHum, KOMIIOHEHTHI
o\ (paznensl) KOTOPBIX KOHTPOIUPYIOTCS
1 KomnoxBuym, [TocTostHHOE AIEKTPUUIECKOE VIIK-2; OIIK-1, IIK-3
KOHTPOJIbHAS noJje
pabora
2 Komnoksuym, ITocTOSIHHBIN NEKTPUYECKUI VIIK-2; OIIK-1, TIK-3
KOHTPOJIbHAs TOK




pabota
3 Komnoxsuym, DIEeKTPONPOBOTHOCTh VIIK-2; OIIK-1, [TK-3
TECTHI
4 KomnokBuym, DIIeKTpUUYECKHE SIBJICHUS B VIIK-2; OIIK-1, IIK-3
TECTHI KOHTaKTax
5 KomnokBuym, DIEKTPOIUTHI VIIK-2; OIIK-1, IIK-3
TECTHI
6 KomnokBuym, DIEeKTPOIPOBOTHOCTh Ta30B VIIK-2; OIIK-1, [TK-3
TECTHI
7 KomnokBuym, CranmoHapHOe MarHUTHOE VIIK-2; OIIK-1, IIK-3
KOHTPOJIbHAS oJie
pabora
8 Komoksuym, DJIEKTPOMArHUTHOE TOJIE. VIIK-2; OIIK-1, ITK-3
KOHTPOJIbHAS YpaBuenuss Makcsesia
pabora
9 KommokBuywm, Koebanus 1 BOJHBI VIIK-2; OIIK-1, I1K-3
KOHTPOJIbHAS
pabora

MaTCpI/IaJ'ILI AJIL IIPOBEACHUA TCKYHICI'O KOHTPOJIA 3HaHUH U HpOMCH(YTOqHOﬁ aTTcCTalluu
COCTaBJIAIOT OTIIGJIBHLIﬁ JOKYMCHT — CDOHII OICHOYHBIX CPEACTB IO AWCHUIIIIMHE <<3H€KTpI/I‘~I€CTBO u
MAar"ucTusm».

JK3aMeHALMOHHbIE BONIPOCHI

1. DnexTpuueckuil 3apsii. 3aKOH COXpaHEHHUs DJIEKTPUUYECKOro 3apsifa. OJIEKTPHUUECKOEe TMOoJIe.
HampspkeHHOCTS 371. onst. JIMHUM HAaPSKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

2. 3akoH Kynona. HampskeHHOCTh TOJST TOYEUHOTO 3apsia. [I[pUHIMI CYNepmno3uIIuU IeKTPUIECKUX
noJiel. DINEeKTPUUYECKUI TUTIOIb.

3. IloTok BekTOpa HaMpsHKEHHOCTH. DNeKTpocTaTuueckas Teopema [aycca. Jluddepenunansaas popma
ANEKTPOCTATHYECKON TeopeMbl ['aycca.

4. Pabota cun snekTpudeckoro mois. [UpKymsiius BeKTOpa HANpPSKEHHOCTH AIIEKTPOCTATUYECKOTO
OJIS.

5. IlotenuuanwsHas sHeprus 3apsaa. [loTeHman 3neKTpoCcTaTUIECKOro MOJIS.

6. CBs3b MEXIY HANPSHKEHHOCTHIO M MMOTEHITHAIOM. DKBHITOTEHIIHAILHAS TOBEPXHOCTb.

7. Tonspu3zamus AUAIEKTPUKOB. BekTop momispusammu.

8. DnekTprueckoe IMoyie BHYTPU IUAJIEKTPUKA. BEKTOp 2MeKTpHYecKo WHAYKIUHU (dIEKTPUIECKOTO
CMEUIEHUs).

9. Teopema [Maycca st AUDICKTPUKOB.

10. YcrnoBust Ha TpaHUIIE ABYX TUIJICKTPUKOB.

11. Cerneroanektpuku. ['ncrepesuc. Touka Kropu. [Ipsmoit mee303exkTpudeckuii 3hexT.

12. TIpoBOJHHKH B 3IEKTPHUUECKOM MOJIE. DIEKTPOEMKOCTh IPOBOAHUKOB.

13. Konxaencaropsl. EMkocTh KoHIeHCaTOpa. COeMHEHHE KOHICHCATOPOB.

14. Dueprus cuctemsl 3apsJI0B.

15. DmuHeprus 3apspKEHHOTO MPOBOJHUKA U 3apsHDKEHHOTO KOHJIEHCATOpa. DHEprus 3JeKTPHUYEeCKOro
OIS

16. Dnexrpuyeckwii Tok. [ITOTHOCTH TOKA.

17. Dnextpoasmxkyias cuna. PasHocts noreHnuanos. Hanpsokenue.

18. ComnpoTuBieHrEe TPOBOAHUKOB. 3aBUCMOCTh CONIPOTHUBIICHUS IIPOBOIHUKA OT TEMIIEPATYPHI.

19. 3akon Oma ais OMHOPOMHOTO y4acTka menu. 3akoH Oma B nuddepeHimanbHoi popme.

20. Pabora u momHOCTh TOKa. 3akoH J[oyms-Jlenna.

21. 3akxon Oma [t HEOTHOPOJHOTO YYacTKa IICTIH.

22. PasBeTBiICHHBIC IIeTIH. AKTUBHBIE M MMacCUBHBIC yuacTku nenu. [IpaBuna Kupxroda.



23. DnexkTpuuyecKuil TOK B Bakyyme. 3akoH borycnaBckoro—Jlenrmiopa.

24. Tlpupoma HocuTesEH TOKa B MeTaJ1ax. 30HHAsI TEOPUSI TBEPJIOTO Tea.

25. DnexkTpuuYeCcKHUil TOK B 3JIEKTpoiuTax. 3akoHsl Papaes.

26. DOuexktpuueckuil Tok B razax. CaMOCTOATENbHBIN M HECAMOCTOSATENIbHBIN I'a30BbIE Pa3psabl.

27. KontakTHas pazHocTh noTeHnuanoB. Tepmo-2./1.C. Dddekr 3eebeka. Dddekt [lenpThe. DdhdexT
TomcoHa.

28. MarnutHoe none. MaruutHas uHAyKuus. JInany MmarautHo uHaykimn. Cuina JlopeHa.

29. JIBwxeHwue 3apsaa B OJJHOPOJHOM MarHUTHOM mosie. D¢ ekt Xoa.

30. Cuna Amnepa. KoHTyp ¢ TOKOM B MArHUTHOM ToJie. MarHUTHBI MOMEHT.

31. 3akon bmo-CaBapa-Jlammaca. I[Ipumenenne 3akona buo-CaBapa-Jlamuraca: MarHMTHOE TIOJIE
IPSIMOIO U KPYTrOBOT'O TOKA.

32. Tlotok BekTopa MarHuTHOM wuHAYKIMU. Teopema Octporpaackoro-I'aycca st BekTOpa
MarHUTHOM MHAYKIMH. [IMpKyJIa1us BEKTOpa MATHUTHON MHIAYKIUU.

33. HanpspkeHHOCTh MarHuTHOro mnouis. L{upkynsuus BeKTopa HalpsKEHHOCTH MAarHUTHOTO IOJIS B
BEIIECTBE.

34. Jlua- u mapamarHeTusMm u ux npupopa. deppomarueruszm. JJoMeHsI.

35. 3akoH anekTpoMarauTHON MHIYKIMH. 3akoH Dapanes. [IpaBuio Jlenma.

36. SIBnenue camMouMHAYKUMH. VHAYKTUBHOCTh. Pa3mblkaHue M 3aMblKaHHE LENU COAepKallen
UHAYKTUBHOCTD.

37. BzaumHas uHIyKUMs. DHeprus MarHutHoro nousiss. Cuibl, ASWCTBYIOIIME HA TpaHULE pa3jena
JIByX MarHeTHUKOB.

38. CBoOoaHble 31eKTpoMaruuTHele konebanus. KonebatenbHelii koutyp. @opmyna TomcoHa.

39. CBoGonnbie 3aryxaromue kojeOanus. Jlorapupmmueckuii nekpeMeHT 3aryxaHus. [[oOpoTHOCTB
KOHTYDA.

40. BreiHyXIeHHbBIE KoneOanus. Pe3oHnanc.

41. Cnoxenue rapMoHuueckux Konebanuil. durypsr Jluccaxy. ABTOKoneOaTeabHbIE CHCTEMBI.
[TapameTpudeckuil pe3oHaHC.

42. llepemeHHBIH TOK. ['eHepaTOpbl NEPEMEHHOTO TOKA.

43. TlepeMeHHBII TOK Yepe3 ConpoTHBIeHHE. NHIYKTHBHOCTh U €MKOCTh B IIEMTH TIEPEMEHHOTO TOKA.
44, Meron BeKTOpHBIX quarpamM. Pe3onanc HanpsbkeHui. Pe3oHaHc TOKOB.

45. Tpanchopmaropsl. Tpexda3zuelii Tok. CHHXPOHHBIE U ACUHXPOHHbIE IBUTATEIIH.

46. Buxpeoe snektpudeckoe nose. Ckun-3¢pdexr. Tok cmenienus.

47. VYpaHenus Makcseiia.

48. BuOpatop [I'epuma. MW3nyueHwe 3JIEKTPOMArHMTHBIX  BOJH.  DJEKTPOMAarHUTHOE  MOJeE.
DIIeKTPOMarHuTHOE TOJIE B Cpe/ie.

49. BexTopHBI THOTEHIMad. 3ama3/blBalollMe M OIepexarlue MOoTeHIHanbl. PacrnpocTpaHeHue
AIIEKTPOMAarHUTHBIX BOJIH.

50. IInockue BonHBI B HENmpoBOJsIIEH omHOpoaHOW cpene. Bekrop Ymosa-Iloitntunra. Ilnockue
BOJIHBI B MPOBOJIAIEH OJTHOPOJIHOM Cpeie.

TEMBI KYPCOBBIX PABOT

N3mepeHre MalibIX TOKOB, HAIIPSKEHUI U 3aps10B.
MaruuTHbIE LIETTA B TEXHUKE.

[IpuHIMI AENCTBUSA MHIYKCUHA.

[Toste TOCTOSAHHOT'O MarHuTa.

OnekTtpoHHas nynika [upca.

N3mepeHrie MOLTHOCTH B 3JIEKTPUUECKHUX LIETISIX.
MaruuTtHas moJBecKa TPaHCIIOPTHBIX CPEICTB.
DIIeKTpUUECKHE TOKH B aTMOC(epe, TPO3bI.
MarHuTHbI€ )KUAKOCTH, UX TPUMEHEHUE B TEXHHUKE.
10. EMKOCTHBII TaTYNK MEXaHUYECKUX TIEPEMEIICHH.
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11. DnekTpoMarHuTHBIE METO/IbI YCKOPEHUS TEIL.

12. NHayKIIMOHHBIN METO/ YCKOPEHHUSI.

13. beckoHTaKTHBIE OMOPbI, OCHOBAHHBIE HA SBJIICHUU CBEPXIIPOBOIUMOCTH.
14. DnexTpocTaTUUECKUil peaKTUBHBIN JIBUTATEIb.

15. [IpuHnmn nefdcTBUS IEKTPOMAarHUTHBIX PEAKTUBHBIX JABUTATENICH.

16. DnexkTpudeckoe 1 MarHUTHOE MOJIsi 3eMJTH.

TecToBblE 3aJaHNA

1. Ilpy TpeHMM NJIACTMACCOBOM JMHEHKHM O LIEPCTh, IIEPCTh 3apsDKAETCS IOJOKUTENBHO. ITO
OOBSICHSIETCS TEM, UTO

A BIIEKTPOHBI NEPEXOAT C JTUHENKHU Ha LIEPCTh

b: mpoTOHBI NEPEXOIAT C IMHENKU Ha IEPCTh

B: aneKTpOoHBI IepeXoAsT ¢ MEPCTH Ha TUHEUKY

C: IpOTOHBI NEPEXOIAT C IIEPCTU HA JINHEUKY

2. Ha nByX OAMHAKOBBIX METAUVIMYECKUX IIapax HaXOIATCS MOJOXKUTENbHbIM 3apsin +3Q u
OTpHuLATENBHBIN 3apsan -7Q. IIpu cOIpUKOCHOBEHNH IIAPOB 3apsil HA KaXIOM IIape CTAaHET PaBEH

A: -4Q

b: +6Q

B: -2Q

C:+3Q

3. HezapspkeHHas IUHKOBAs IJIACTHUHA MPU OCBELIEHUM IOTepsiia YeThipe ekTpoHa. Kakum cran
3apsj IJIaCTUHBI

A: +4 Kn

b: -4 Kn

B: 6,4%10"°Kn

C: -6,4*10%Kn

4. JIBa mapa B3auMOJICHCTBYIOT C HEKOTOPOU CHIION. 3aTeM 3apsij] KaKI0TO Iapa JEJsIT MonojiaM U
COMDKAIOT IIApbl Ha pPAcCTOSHUE, PaBHOE IOJIOBMHE HauyaibHOro. Cuia B3auMOJEHCTBHUS MEXTY
rapamMu

A: HE U3MEHUTCS

b: ynsourcs

B: ymensmurcs BaBoe

C: ymensmuresd B 4 paza

5. Cuna, nenctByromas B nosie Ha 3apan B 0,00002 Kn, pasna 4 H. HanpsokeHHOCT 10JIS B 3TOR
TOUYKE paBHa

A: 200000 H/Kn

b: 0,00008 B/m

B: 0,00008 H/Kn

C: 5*10-6 Kn/H

6. PaGoTta o nepemenieHuIo 3apsaa BbIYUCIsAETCs 1Mo (popmyiie

A: kq102/r?

b: Uq

B: Eq

C: kqg/r?

7. Kak u3MeHHTCS aOCONIIOTHAs BEJIWYMHA PAOOTHI AJIEKTPHUUECKOTO MOJS MO MepeMElICHHIO
JJIEKTPOHA U3 OJHOM TOYKH IOJISA B IPYTYIO IIPH YBEJIWYEHUH PA3HOCTH ITOTCHIIMAIOB MEXK Yy TOYKaMH B
3 paza

A: ymenpmurcs B 9 pa3

b: ymenpmures B 3 paza

B: yBenuuutca B 3 paza

C: He u3MeHuTCs



8. Ecnu snexkTpuueckuil 3apsa Kaxaod M3 OOKJIAQAOK KOHAEHCATOpa YBEIHYUTh B N pa3, TO €ro
3JIEKTPOEMKOCTh

A: yBenuuuTcs B n pa3

b: yMeHb1uTCA B n pa3

B: He uzmenurcs

C: yBenuuuTcs B n 2 pa3

9. Ecnu pa3HOCTh NMOTEHLMAJIOB MEXAY IUIACTUHAMM KOHJIEHCATOpa YBEJIWYMTh B 3 pas3a, TO €ro
3JIEKTPOEMKOCTh

A: yBenuuutcs B 3 pasza

b: ymenbmurcs B 3 pasza

B: He uzmenurcs

C: ymenbmuTcs B 9 pas

10. B uem uzmepsercs 3C

A: Om*m

b: A*m

B:B

C: Hm

11. Kak u3MeHHUTCs cujia 3J€KTPUYECKOTO TOKA, IPOTEKAKOUIEr0 M0 NIPOBOAHUKY, €CJIM YMEHBIIUTh
B 2 pa3a HanpsyKEHUE Ha €ro KOHIAaX, a IJIOLIa/b MOIEPEYHOr0 CEUEHUs MPOBOJHUKA YBEJIUYUTH B 2
paza

A: HE U3MEHUTC

b: ymenbiutes B 2 paza

B: yBennuures B 2 paza

C: yBenuuurcs B 4 pasza

12. barapeiika npu HanpspkeHud 4,5B MokeT BbliensaTh MakcuManbHbll TOK 0,15A. Uemy paBHO
BHYTpPEHHEE CONPOTUBIICHUE OaTapeiku

A: 300 Om

b: 0 Om

B: 45 Om

C: 30 Om

13. Ilpu BHEIIHEM CONPOTHUBIIEHUU B LIENIH, PABHOM BHYTPEHHEMY COINpPOTUBIICHHIO MCTOYHHKA,
cuwia Toka paBHa 1A. Kak n3MeHHTCS cuila TOKa, €CIIM BHEIIHEE CONPOTHUBIICHUE IIENH YBEIUYUTH B 2
pasa

A: HE U3MEHUTCS

b: yBenuuutcs B 2 pasza

B: ymensmmmres B 1,5 paza

C: ymeHbmuTes B 2 pasa

14. B yeM uzmepsieTcst MOIIHOCTh TOKa

A: Om*m

b: A*m

B: Bt

C: H/m

15. Ha Ganmnonax AByX SJEKTPUUYECKHMX JIaMN HamucaHa ux MomHocth P1=60 Bt u P2=100 Br.
ConpoTuBiIEHHE ITUX JaMIl UIMEET COOTHOLIEHHE

A: R1>Re

b: R1<R:

B:Ri1=R2

C: R1 =60 Om, R2=20 Om

7. YueOHO-MeTOAUYECKOEe U MATEPHATbHO-TEXHUYECKOe o0ecnedeHne TUCIUNIMHBI

7.1. Y4eOHas quTeparypa:
1. A. H. MatBeeB. DnektpuuectBo U MarHeTusm. M3aarensctBo «Jlanby, 2010.



C.
A.
A.
C.
b.

.

2.
3.
4.
5.
6.
1.
2001.
8.

7.2. UaTepHeT-pecypchl

I'. KanamnnkoB «3nektpuuectBo». M3narensctBo « DU3MATIINT», M., 2008.
b. MypaBseB. DnekTpuuectBo U MaraetusM. JlabopatopHsiil mpaktukym. Yacts 3. 2004.
B. CuByxun. O6muii kypc ¢puzuku «nekrpuyectBo». M3narensctBo «Haykayn, M., 2004, T. 3.
I1. CtpenkoB u ap. COopHUK 3a/1a4 110 001eMy Kypcy pusuku. M3naTenbcTBo «HayKa» M., 2010.
M. SBopckuii, A.A. lernad. Kypc ¢usukuy. M3nparensctBo «Briciias mkona», M., 2001.
B. CaBenwveB Kypc obmieit pusuku « NEKTPUIECTBO U MarHETU3MY. I/IS,Z[aTeJ'II)CTBO «Hayxka», M.,

0
b. B. bornapes. H.I1. KanamaukoB Kype obmelt pusuku M3narensctBo «HOpaiity, 2012

Ha3Banue pecypca

Ccpuika/noctyn

OnekTpoHHas OuOimoTeka oHiaiiH «EmmHOE OKHO K
00pa3oBaTelIbHBIM pecypcam

http://window.edu.ru

«O0pa3zoBatenbHblil pecypc Poccun»

http://school-collection.edu.ru

denepalibHbII o0pa3oBaTeIbHBbIHI MOPTAJT: http://www.edu.ru
yUpEeXKJEHUs, Nporpammsl, cTaHaapTsl, BY3bl, TecThl
EID, THA

denepalibHbII LEHTP HH(POPMAIMOHHO- http://fcior.edu.ru

obpasoBarenbHbIX pecypcoB (PLINOP)

Pycckas BupTyanpHas 6ubimoreka

http://rvb.ru

ExenenenpHUK Hayku U oOpasoBanus FOra Poccum
«AKazeMusa»

http://old.rsue.ru/Academy/Archives/
Index.htm

Hayunas anekrpornasi 0ubimoTeka «e-Libraryy

http://elibrary.ru/defaultx.asp

DOnekTpoHHO-0ubnuoreunas cucrema [PRbooks

http://www.iprbookshop.ru

DJIEKTPOHHO-CITPABOYHAs CHCTEMa JIOKYMEHTOB B
ctepe obpazoBanus «MupopmMuo»

http://www.informio.ru

WnpopmannonHo-npaBoBas cuctema «["apanT»

CereBast Bepcus, JIOCTyITHA CO BCEX
KOMITBIOTEPOB B KOPIOPAaTUBHOM CETH
Nurl’'y

OnekTpoHHO-0ubnoTeyHas cucreMa «fOpai

https://www.biblio-online.ru

7.3. TIporpammHoOe oGecnieyeHue

Microsoft Office 2007, 2010, 2016
AnTtuupycnoe [10 Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “I'apant”

U"PS-’J!\’!—‘

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

6 Oneparnronnast cuctema Microsoft Windows XP Professional.
7. ITaket npuknamusix nporpamm Microsoft Office 2003 Professional.

8. IIporpammusliil npoaykT «AHTHBUpPYC Kacnepckoroy.

9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.

10. ITporpammusiit npogykt MATLAB 6.

7.4. MaTtepualibHO-TeXHHYeCKoe o0ecnieyeHue

VYuebnasg ayautopus s JieKuMoHHbIX | Ctonm ans mpenogasarens - 1 mT. (COCTOMT M3 2-X
sausatuit (Ne 306) 386132, PU, r.Haspaus, | cekmmii); cTy ajs mpernogaBaTens -1 mr.; gocka - 1
I'amyp3ueBckuii OKpYT, yiL. | wT.; TpuOyHa-1 T, cron — 28 mwrT.; ckaMpsi-56 mT
Maructpanbnas, 39a, Kopmyc 3E

JIaGoparopus «DIEKTpUYECTBO u | Cron pua mnpenogaBarens - | wT; cryn Juid
Mar"geTusm» (Ne02) 386132, PU, | npenogaBarens -1 mr.; nocka - 1 mr.; cToa - 8 mir.;
r.Hazpanp, ['amyp3ueBCKUil OKpyr, Vi | cKambsi-16 mir,



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

Maructpanshas, 39a, Kopnyc 3E @IID — 02 — monynb
MT - mMynabTUMETp

PO - Ocuumnorpad

OI12-04 — moayn

OIID-UIT — UCTOYHHUK TTUTAHUSI
®OI12-05 — moxynb

PQ - rerepaTop 3ByKOBOM YaCTOTHI
®OI12-06 — moayn

@I13 - 07 — moxynh

dI12-08— moxyn

®IID - ME — marasuH eMKOCTeH
®OI13 - MC — Mara3uH cOnpOTUBIICHUI
@113 — 09 — Mmoxynh

OI12-10 — moayn

OI1D — 11, monynb

®OI13-12 — monynb

®I15 —13 momyis,

dI1D-20

7.5 PEKOMEHAYEMBIE JEKIIMOHHBIE JEMOHCTPALIUN
1. IlpuGops! 11 U3MepeHus: NOoTeHIMaa U 3aps/a (JIEKTPOCKOIL, JJIEKTPOMETP,
AJIEKTPOCTATUYECKUIN BOJIBTMETP).
2. CunoBble JUHUU 3JIEKTPUYECKOTO MOJI PA3IMYHBIX CUCTEM 3aps0B.
3. MHccnenoBanue mosist Iiia3MEHHBIM 30HIOM HIIH C TOMOIIBIO JIEKTPOIIPOBOIHON Oymaru
(HanpsKEHHOCTb, SKBUMIOTEHIIMATIBHbBIE TOBEPXHOCTH).

4. Mopnenu AUAIEKTPUKA C TOJISPHBIMUA M HETIOJISIPHBIMU MOJIEKYJIaMH.

5. Pacnpenenenue 3apsiioB U MOTEHI[MANIa HA TTOBEPXHOCTH MPOBOTHHUKA.

6. Ilone BONHM3M MOBEPXHOCTH MPOBOTHHKA (CHIIOBBIE IMHIH, UICTEYCHUE 3aPSAIOB C OCTPHS, KOJIECO
DpaHKIMHA.

7. 3aBHCHMOCTH €eMKOCTH KOHJICHCATOPA OT €ro TeOMETPUYECKIX TapaMeTpPOB U HAJTMUHUS
TUDIIEKTPHUKA.

8. DHeprus 3apspKeHHOTO KOHJIEHCATOpa (CBEYCHHE JIAMIIbI, pab0Ta JBUTATEIS).

9. Ilamenue noTeHuMaNa BAOJIb IPOBOIHUKA (OJHOPOTHOIO M HEOITHOPOIHOTO).

10. 3aBUCUMOCTB CONPOTHUBIICHUSI METAJIIOB, TIOIYIIPOBOTHUKOB U H30JIATOPOB (CTEKIIO) OT
TEMIEPATyPHI.

11. TermoBoE AECTBUE TOKA; 3aBUCUMOCTH OT ITapaMEeTPOB MPOBOAHUKA; MPUMEHEHHE (HarpeBaHUE
[EMOYKH METAJIOB, MO/IETb IIJIABKOTO MPEJOXPAHUTEIIS).

12. B3anmoeiicTBre apayieIbHbIX TOKOB.

13. OTkII0HEHHE INEKTPOHHOTO MyYKa MarHUTHBIM TIOJIEM.

14. OnwiTel DpcTena.

15. MarautHoe 1noJje pa3aIudHbIX KOH(UTYpAIHid (OMBIT C KEJIe3HBIMU OMUITKAMHU.

16. 3akon Amrepa.

17. KoHTyp € TOKOM B OJTHOPOJHOM MAarHUTHOM I10Jie (MOMEHT CHJI, MOJIEIIb AJIEKTPOABUraTEI,
U3MEpEeHNE HHAYKIIMA MarHUTHOTO TTOJIS ).

18. KoHTyp CTOKOM B HEOJJTHOPOJAHOM MAarHUTHOM MoJjie (B3auMOJIeHCTBHE KaTyIIEK).

19. Tletns rucrepesuca eppomarHeTHKa.

20. Touka Kropu.

21. Ot Dapanes.

22. 3aKOH >JEeKTPOMAarHUTHOM MHAYKIUH (IIpOBEpKa (hOPMYJIbI).

23. Tpancdopmarop TomcoHa (moToKoCIEIIIeHHE, padoTa TpaHchopmaTopa, TEIIOBOE U
MEXaHMUYECKOE ACUCTBUS MHIYKIIMOHHBIX TOKOB).

24. Toxu ®yko. CkuH-3)PEKT.



25.
26.
27.
28.

29.
30.
31.

32.
33.
34.

3aKOH CaMOMHIYKIMHU (TIPOBEPKA (POPMYJIbI).

[TepexoaHble mpoLecChl B LM ¢ HHIAYKTUBHOCTBIO.

DHeprusi MarHUTHOTO TOJIsl (CBEUYEHHUE JIAMITBI 32 CYET YHEPTUH, 3aIaCEHHON B MHYKTUBHOCTH).
WMHAyKTUBHOCTh U €MKOCTh B LIENIU MIEPEMEHHOr0 Toka. Pa30Bble U aMILIUTYAHbIE
COOTHOLLIEHHUS.

3aryxarolue 3JeKTPOMAarHUTHbIE KoJIeOaHus.

Habmonenue u uccieoBaHne pe3oHaHca B KoJieOaTeIbHOM KOHTYPe.

Buxpesoe anexrpuueckoe nose (oneITel ¢ TpaHchopmaropoM Tecna uiam 31eKTporpoBOIHON
Oymaroit).

KpyroBast TpaekTOpHst 371€KTPOHOB B MAarHUTHOM I10JIE.

MaruauTtHas HOKyCHpPOBKA.

OEeKTPOHHO-IIy4YeBbIE TPYOKHU C NEKTPOCTATUUECKMM U MarHUTHBIM OTKJIOHEHUEM JTyya.



Pabouas mporpaMMa JUCHUIUIMHBI «DJEKTPUYECTBO U MarHeTU3M» COCTaBJIEHA B COOTBETCTBHUHM C
tpeboBanusmMu @I'OC BO no nanpasiennro nmoarotoBku 03.03.02 dusuka, yTBepKACHHOTO MPUKA30M
MunucrepcTBa oopa3zoBanus U Hayku Poccuiickoit denepannu ot « 07 » aBrycra 2020 r. Ne 891.

[Iporpammy cocraBmiia: K.h-M.H., 1o1ieHT kKadeapsl «Puzukay M. A. Hanbruesa

[Tporpamma omobpeHa Ha 3aceqanuu kadeapbl « Pu3nka»
[Tporokoin Ne 10 ot «20» uronst 2023 rona

[Tporpamma ogo0peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tpotokon Ne 10 ot «23» utons 2023 rona
[Tpencenarens Y4eOHO-METOIUISCKOTO COBETa (PaKyIbTeTa /HamerueBa M. A.




CBeeHnsi 0 nepeyTBep:KIeHNH MPOrpaMMbl HA O4YepeTHON y4eOHbIH roJl U perucTpanun
H3MeHEeHU

VueOHblit Pemenue Buecennbie n3MeHeHus ITonnucek 3as.

roj Kadeapbl kadeapou
(Ne mporokoa, 1ata)







