[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaLma o Bragenbue: . o
OUO: Paiixepr Tatbsna Hukonaesna ~ MIMHHCTEPCTBO TpocBenieHus Poccuiickon deneparin

Nomkrocts: JupHemKHe TaruabCKU TOCYAapCTBEHHBIN COLMAIbHO-TIEIarOTUYECKUN HHCTUTYT ((duuan)
flara noanucanna: 21h & HEPAiEHOTO rocy 1apcTBEHHOTO aBTOHOMHOTO 00Pa30BaTENLHOTO YUPEKICHUS
YHUKanbHbI MPOrpaMMHbIN KIKOY: BEICIIIETO 06DA30BAHMS
(914df807d771447164c08ee]7f8e2f93dde8 16b > p .

EHHBIN podeccuoHaNbHO-TIEIArOTUUECKUN YHUBEPCUTET

@daxyJbTET €CTECTBO3HAHUS, MATEMATUKU U MHPOPMATUKU
Kadenpa ectecTBeHHBIX HAyK U (HPU3UKO-MATEMATHIECKOTO 00pa30BaHUS

PABOYAS ITPOTPAMMA JTUCIHUIIJINHBI
b1.0.06.04 DJIEKTPUYECTBO U MATHETHU3M

YpoBeHb BbICHIETO 00pa30BaHUs bakanaBpuat

HanpaBnenue noaroToBku 44.03.05 [Memarornyeckoe obpasoBaHue
(c nByMst ipo(pHIIIMHU TIOATOTOBKH)

[Tpoduam ®dusnka 1 UHPOpMaTHKA

dopma oOyueHus Ounas

Huoxuuit Tarun

2020



Pabouas mporpamma AMCHMILIMHBI «DIEKTPHUECTBO U MAarHEeTH3M». HWKHETaruibCKuii
TOCYIapCTBEHHBIN CoOIMaNbHO-Tienarorndeckuii HHCTUTYT (pumman) OIAOY BO «PTTIITVY »,
Hwxnauii Tarun, 2020. — 16 c.

Hacrosimas mporpamma cocTaBieHa B COOTBETCTBHHM C TpeOOBaHUSIMH (eaepaTbHOTO
rocy/1apCTBEHHOI0 00pa30BaTeIbHOrO CTaHAapTa BHICUIETO 00Opa30BaHUs MO HAIPABICHUIO MOJ-
roroBku 44.03.05 Ilemarorndyeckoe odbpazoBanue (C AByMs MPOQPHISIMHU TIOITOTOBKH).

ABTOD:! JIOKTOP TEIarOTHYECKUX HaYK, mpodeccop, C.E. Ilomos
npodeccop kadeapbl ECTECTBEHHBIX HAYK
1 (pU3UKO-MaTEMaTHYECKOTO 00pa30BaHUs

PenenszenT: kaHAMAAT NEOAarornyecKux HayK, JOIEHT, N.N. baxxeHoBa

TOTIEHT KadeIphl €CTEeCTBEHHBIX HAYK

1 (pU3UKO-MaTEMaTHYECKOTO 00pa30oBaHUs
[Tporpamma onoOpena Ha 3aceganuu kadenpsr EHOM. TIporokon ot 10.04.2020 1. Ne 7.
3aBenyromuii kKadempoit O.B. llonsiBuHa
[IporpamMmma pexomMeHJ0BaHa K MEeYaTH METOIUYECKON KOMHUCCUEH (aKylIbTeTa €CTECTBO-

3HaHUs, MaTeMaTUKu u nHpopMaTtuku. [Ipotokos ot 17.04.2020 r. Ne 7.

[Ipencenarenb METOIUYECKOM KOMUCCUH B.A. T'opneesa
[IporpamMma yTBepkJeHa pelieHHeM YUYeHOTo coBeTa (haKylbTeTa €CTECTBO3HAHHS, Ma-

tematuku U uHopmaTuku. [Ipotokos ot 30.04.2020 r. Ne 8.

Hexan ®EMUN T.B. XKyiikoBa

I'maBueblil cnenuanuct OUP O.B. JleBunckux

© HuxHeTarninbCKui rocyaapCTBEHHBIN COLMAIIBHO-
nenarornyeckuiit ”HCTUTYT (punuan) PIAOY BO
«Poccuiicknii rocyaapCTBEHHBIN
npogeccuoHaIbHO-TIeJarornyeckuii yausepcute, 2020.
© ITonos Cemen EBrennenuu, 2020.



1.

2.
3
4,

COJIEP’)KAHUE

Lenb 1 321241 OCBOCHUST TUCIIUTIIIHBL . . .« o ettt ettt ettt et eee et eee e eieeaeanenns
MecTo AMCUMIIIIUHBI B CTPYKTYPE 00Pa30BaTEIbHON MPOIPAMMBI. .. ..vueneeeneennenneenn..
Pe3ynbTaThl OCBOCHUS TUCIIUTITIMHDBL . « ..« .eeutentete et ettt e et et ete e e et eae e eneenes
CTpyKTypa U COAEPIKAHUE AUCLIATIIIHHBL . .« . euentett ettt et et et et eteeieeeenaeeaeeneen
4.1. O6beM TUCUMIUIMHBI U BUbI KOHTAKTHOM M CAMOCTOSITEILHOM PadOTHI..............

4.2. CopepkaHue U TEMAaTHIECKOE TUTAHUPOBAHUE JUCIIUATUIAHBL . .. ..o .veneeneeneeennnnnnn
4.3. ConeprxaHue pa3/ICaoB (TEM) JUCIIUATIIIHBL. . .. .uveenetenete e enneeanneenneennneennens

O30Tk To): 20 ki1 82 1 (S U2 (011 (o) /1 SO
. Y4EOHO-METOANUECKUE MATECPHATIBL. . .. eett ettt entete et ettt et ete et eaeeaaeeaeeneenns

6.1. Meroandeckne yKa3aHus IO OPraHU3aIlUH U TIPOBEICHUIO JTA00OPATOPHBIX 3aHsI-

6.2. Meroanyeckne yKa3aHus TI0 OPraHU3aIUH U TPOBEICHUIO TIPAKTHIECKUX 3aHATHI

CaMOCTOSITEIIBHOM PAOOTBI CTYIIEHTA. ..« uvententeeneeneeaneeneenneaneennennes

6.3. 3amaHus ¥ METOANYECKUE YKAa3aHUS 110 OPraHU3aIMU CaMOCTOSATEIbHOM paboThI

01073 (53 PN

7.
8.

Y4eOHO-MeTOANIECKOEe B HHPOPMAITMOHHOE OOCCTICTCHME. ... uvveenreennreenneennnennnenns
MarepuaabHO-TEXHHUECKOE O0SCTICYCHNUE TUCTIATIITIHBL. . . .. e e et eneneeneaneneanennnnnn

©O© © 0o N o ol

12

15
16



1. HEJIb 1 3AJTAYY OCBOEHUA TN CHUIIJIMHBI

Heap mucuumivHbl: chOPMUPOBATH Y CTYIACHTOB IEIOCTHBIN, COOTBETCTBYIOIINI COBpe-
MEHHOMY YPOBHIO Pa3BUTHUS HAyKH B3IJISJ HA MPUPOY HIEKTPUUECKUX U MArHUTHBIX SIBJICHHM,
Y Ha 3TOHM OCHOBE 00€CIIeYNTh MOArOTOBKY KBATU(MUIIUPOBAHHOTO YUUTEIS (DU3HKH.

3agaum u3ydeHus JUCHUNJIMHBI: TTPU U3YUYEHUU Kypca CTYICHT JOJDKEH OBIAJCTh:

1. 3HaHUAMU OCHOBHBIX TOHATHH U 3aKOHOB, OTIMCHIBAIOIIUX 3JIEKTPOMArHUTHBIC TTPOLIEC-
CBI.

2. HaBpIkamM¥ X MPUMEHEHUS IS PEIICHUS PU3NICCKHUX 3a/1a4, OOBICHEHUS (DU3HUSCKUX
SIBICHUM Y PUHUHUIIOB IEUCTBUS TEXHUYECKUX YCTPOMCTB.

3. HaBbikamu mpoBeneHHs 1a0OpaTOPHOTO U JEMOHCTPALIMOHHOIO 3KCIIEPUMEHTA B 00-
JacTu (PU3UKU DIIEKTPOMATHUTHBIX SIBJICHUH.

2. MECTO JUCIUILIVNHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

[IpodeccronanpHasi MOArOTOBKA CTYACHTOB (DPM3NYECKUX CHENHUATBHOCTEH TPaJAUIHOHHO
OCYIIECTBJISIETCS B paMKaxX pa3WYHBIX pa3/IesIoB CHaudanga dKCIIEpUMEHTaIbHOM (00mei), a 3a-
TE€M TeopeThyecKoi (u3uku, odecredrBasi TEM CaMbIM JIBa YPOBHSI MMO3HAHUS (PU3UUECKUX 00B-
exToB. Kypc «nekTpudecTBO 1 MarHeTU3M» MMEET WHTETPATUBHBINA XapakTep, IMOCIeI0BaTEIb-
HO (hopMUpYS TIpeACTaBICHHUS 00 3JEKTPOMATHUTHOM TOJIE U OCOOCHHOCTSX €r0 TPOSIBICHHUS U
JNCHCTBYS HA 3apsAbl U TOKH.

JuctmmuimHa «DJIEKTPUYECTBO U MAarHETU3M» SIBJISIETCSl YacThi0 Y4eOHOTO TUIaHa 10 Ha-
npaBiieHno noArotoBku 44.03.05 Ilenarormueckoe oOpa3oBanue (¢ AByMs NPOQMISIMU MOATO-
TOBKH), podunu «Pusuka u uapopmarukay. Jucuumimaa b51.0.06.04 «3nexkTpudecTBO U Mar-
HeTu3M» BKItoueHa B brok b.1 «/Iluctummmasr (Moxynu)», B b1.0.06 «IIpeamerno-conepxa-
TeNnbHBIH Moynby. Jucuumnnaa peanmsyercs B HTT'CIIA (¢) PITIITY Ha xadenpe ecrecTBeH-
HBIX HayK U (PU3UKO-MAaTeMaTHIECKOTO 00pa30oBaHus.

Jlis OCBOEHHMSI JAUCHHUIUIMHBI «DIEKTPUUECTBO M MArHeTU3M» MCIOJB3YIOTCS 3HAHUS U
yMeHusl, copMHUpOBaHHbBIE B Ipoliecce U3ydeHus npeameroB «Dusuka» U «Maremaruka» Ha
YpOBHE CpefHero oopa3oBaHus, a TAKKE B X0JIe U3y4eHUs AucuuiinH «Mexanuka», «Momeky-
nspHas (uzukay, «Anredpa u reomerpus», «MartemaTudyeckuii aHaau3». OCBOCHHE TaHHOMN
JTUCHMIUTMHBI SBIISETCS HEOOXOIMMOM OCHOBOHM UISl M3YYEHHUs IMOCIEIYIOIIUX pa3JesioB Kypca
oOuieil pu3uky, a TaKke TaKUX JAUCHUUILIINH, KaKk « ACTpoHOMUS», «Teopus u MeToauka oOyue-
Hus pusnke», «OCHOBBI TEOPETUUYECKON (PU3UKU» U Ap.

3. PE3YJIBTATBI OCBOEHUSA JUCHUIIJIMHBI

[Ipouecc n3ydeHus: TUCHUILUIMHBI HampaBieH Ha (GOPMUPOBAHUE U PA3BUTHE CIEIYIOIIUX
KOMIIEeTeH I

Kareropus Kon 1 HanmeHoBanme Kon 1 HanMeHoBaHNE MHANKATOPA JOCTI)KEHHUA KOMIICTEHIINU
(Tpymma) KOMTETEHIHH
KOMIIETEHIIUHA
CucremHoe u YK-1 Cnocoben ocy- MNYK 1.1. 3HaeT OCHOBHBIC HCTOYHHUKH W METO/IBI ITONCKa HHpOpMa-
KPUTHYECKOE LIECTBIISITH TIOKMCK, KPH- MM, HEOOXOAMMOM JUTS PEIICHNs OCTABICHHBIX 3a/1a4.
MBIILICHUE. TUYECKUI aHAIN3 MNYK 1.2. YMeeT oCymecTBISATh TOUCK HH)OPMAITUH TS PEIICHUS
1 cUHTE3 NH(OPMALUH, MOCTaBJICHHBIX 337124, TPUMEHATh METO/bI KPUTHIECKOTO aHAIN3a U
TIPUMEHSTH CHCTEMHBIN CHHTEe3a WHPOPMAIINH.
TIOAXOA IJIs PEHICHUA NVYK 1.3. I'pamoTHO, TOrMYHO, apTyMEHTHPOBAHO (POPMHUPYET COO-
TIOCTaBJICHHBIX 3a/1a4. CTBCHHBIC CY)XJICHUS W OLICHKM,; OTJINYaCT (1)aKTLI OT MHEHUH, UHTEP-
MpeTayi 1 OLEHOK; IPHUMEHSIET METO/IBI CHCTEMHOTO TT0/IX0/1a /IS
pelIeHus! TOCTAaBICHHBIX 3a/1a4.
Ipodeccno- [IK-3 Cnoco6en npume- | WIIK 3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHIUITEI M YPOBHH (hOpMHpOBa-
HaJIbHBIE KOM- HSTH NIPEIMETHBIC 3Ha- HUS ¥ peajin3alliy COlepKaHusI 00pa30BaHUs; CTPYKTYPY, COCTaB U
TIeTEHINU HUSI TIPU peajti3anni JMJAKTHYECKHE eIMHMIIBI COIEPXKaHMsI IIKOJIBHOTO Kypca (PH3HKH.




00pa30BaTeILHOO MPO-
mecca

UIIK 3.2. YMeer oCyIIecTBISATE OTOOp YIeOHOT'O COlEepKaHuUs ISt
pean3anuy B pa3iIndHbIX (opmax o0ydeHHs: B COOTBETCTBUH C JIH-
JTAKTUYECKIMH LIENISIMHU U BO3PACTHBIMU OCOOEHHOCTSIMH 00y4aro-
muXcsl.

WIIK 3.3. Bnazgeer mpeaMeTHBIM COAepKaHUEM; YMEHUSIMH 0TOOpa
BApUATUBHOIO COJIEP>KAHUS C YIETOM B3aUMOCBS3U YPOUHOU U BHE-
ypouHOii (hopM 00ydeHHSI.

[TK-6 Cniocoben popmu-
pOBaTh y 00yJarOIIUX CS

YMEHUS MOJICTTUPOBAThH
0O0BEKTHI M MPOIIECCHI

OKpYy:Karolien peaabHo-
CTH M TIOJIb30BAThCA 3a-

ITaHHOW MaTEMATHUECKOMN
Wiy UH(GOPMAITHOHHON
MOJIETBIO.

HIIK 6.1. 3HaeT MOHATHE «MOJIENbY, BUILI K CBOMCTBA MOJIETICH;
HMMeeT MPEACTaBIIEHUE O MOJICTUPOBAHUM U €T0 OCHOBHBIX dTarax.

UIIK 6.2. YMmeer 00y4aTh OMuCHIBaTh ¥ (POPMAIU30BBIBATD IPEIMET-
HYIO 00J1aCTh, CTPOMTh MaTeMaTHYeCKHue U MH(OPMAIIOHHBIE MOJIe-
JM TIPOLECCOB OKPYKAIOILIEH Cpesibl, B TOM YUCIE U C UCIIOIb30BaHU-
em UKT.

HUIIK 6.3. [ToaroToBieH K MOCTPOCHUIO MaTEMaTUIECKUX MOJIEJIeH B
Pa3IMYHBIX PEAMETHBIX 00JIACTIX U PealIu3aliH HX C UCIIOIh30Ba-
nuem UKT.

[K-7 Cnocoben ¢popmu-
pOBaTh y 00yJArOIIUX CS
KOHKpETHBIC 3HAHUS,

YMEHUS ¥ HABBIKH B 00-
nacty (GU3UKU 1 UHPOP-

UIIK 7.1. 3HaeT ocHOBHBIE (PM3MUYECKUE MOHSITHS 1 OCHOBBI TEOPETH-
4eCKOW MH(OPMATHKH, CBA3H MEX1y HUIMHU U BO3MOXXHOCTH HCIIOJb-
30BaHMs MPH PElIeHNN PU3NYECKHX 3a/1aY.

UIIK 7.2. YMeeT pemiaTh TUNOBbIC (U3UUECKUE 3aa9l U 00y4aTh
METOJIaM WX peIIeHuSI.

MAaTUKHU.
HUIIK 7.3. IloaroToBieH pemaTh 3a1a4y pa3HOrO YPOBHSI CII0XKHOCTH

1o gusrke 1 UHGOPMATHKE, ONPENIENsis X MECTO B IIKOJIHLHOM Kyp-
ce.

B pe3ynbraTe u3ydeHus AUCIUTLTAHBI CTYCHT JTOJIKEH:

3HaTth:

— KOHIENTYaJIbHbIE U TEOPETHUYECKUE OCHOBBI NEKTPOAMHAMUKH, €€ MECTO B oOuieil cu-
cTteMe (PU3UYECKUX HaYK.

Ymern:

— OOBSICHATH SIBJICHUS U pelllaTh CTaHJAPTHBIE 3a/1a4M 110 pa3jesaM Kypca;

— MJIAHUPOBATh M OCYIIECTBIATH YYEOHBIN SKCIIEPUMEHT, OPraHU30BbIBATH IKCIEPUMEH-
TaJbHYIO U UCCIIEIOBATENIBCKYIO JESITENbHOCTD;

— OLIEHUBATh PE3YJbTaThl IKCIIEPUMEHTA, TOTOBUTH OTUYETHBIE MaTepUaibl O MPOBEICHHON
SKCIIEPUMEHTAJIbHOU paboTe;

— aHAIM3UPOBATh MHGOPMAIHMIO N0 (PU3UKE U3 PA3TUUYHBIX HCTOYHUKOB, CTPYKTYPHUPOBATh,
MIPEJICTaBIATh €€ B TOCTYITHOM Uil JPYTUX BUJE;

— npuoOpeTaTh HOBbIE 3HAHUSA MO (U3UKE, UCIOJB3YsI COBpEeMEHHbIE MH(POPMAIIIOHHBIE U
KOMMYHHKAITIOHHBIE TEXHOJIOTHU.

4. CTPYKTYPA U COAEP KAHUE NJUCHHUIIJINHBI
4.1. O0beM TUCHHUIUIMHBI H BUJbI KOHTAKTHON H CAMOCTOSITE/IbHOM PadoThI
OO011as TpyA0eMKOCTh AUCIUILIMHBI COCTABISAET 6 3au. enl. (216 yacoB), ux pacnpeaencHue

110 BUAAM pa60T MMpEaACTaBJICHO B Ta6n1/1ue.

Pacnpenesienne TpyA0eMKOCTH JUCIUILIMHBI 110 BUAAM padoT

®opma o0yueHus
Bun paboTst OuHas
4 cemecTp
OO01mast Tpy/10eMKOCTh IHCUMILIMHBI 110 YYeOHOMY TIAaHY 216
KonTakTHas pabora, B TOM uncie: 76
Jlexuun 24
[IpakTnueckue 3aHsATH 28
JlaGopatopHble pabOThI 24




CamocrosiTesibHast paboTa, B TOM YHCIIE: 104
W3ydeHne TeopeTniecKkoro Kypeca 50
CaMonoAroToBKa K TEKYLEMY KOHTPOJIIO 3HaHUMU %4
[ToaroroBka K 9K3aMeHy, cAada 3K3aMeHa 36

4.2. ConepxaHue U TeMaTHYeCKOe MJIAHUPOBAHUE U CHUILIMHBI
TemaTnyeckuii NJIaH TUCHUILIMHBI

Bu KOHTaKTHOH paboTEHI, Yac
HanMmenoBaHue paseioB u Bcero, Camocr, | DOPMsI TeKyLLErO
acos | Jlexum [pakr. JIa0. pabora KOHTPOJIS yCIIeBae-
TEM THCIUTLIMHEBL (MOIIyHﬂ) 3aHATUA pa60TLI MOCTHU
Beenenue. 3 1 — — 2 Omnpoc, Tect
Ompoc, Tecr, 0T-
Tema 1. DnexTpocraTHKa. 40 5 8 4 23 4eT 1o Jabopa-
TOPHOI paboTe
Omnpoc, Tect, OT-
Tema 2. TTocTOSIHHBIH 2J1eK- ’ ’
9 38 6 6 4 22 YeT 110 Jrabopa-
TPUIECKHH TOK. .
TOPHOI paboTe
Omnpoc, Tect, OT-
Tema 3. DiIeKTpUUYECKUH TOK B ’ ’
p 23 2 2 6 13 | ger mo mabopa-
Pa3IUYHBIX Cpeliax. .
TOPHOM padboTe
Omnpoc, Tect, OT-
Tema 4. MarauTtHoe moJe. 28 2 6 4 16 4eT 1o Jabopa-
TOPHOM paboTe
Ompoc, Tecr, 0T-
Tema 5. DnexTpoMarauTHas poc, ’
I 10 2 2 - 6 4eT 1o Jabopa-
YRIHA: TOPHOM padboTe
N Omnpoc, Tect, OT-
Tema 6. MaruuTHbie CBOMCTBA poc; ’
10 2 — 2 6 4eT 1o Jlabopa-
BEIECTBA. .
TOPHOM paboTe
Omnpoc, Tect, OT-
Tema 7. DneKTpoMarHuTHbIE ’ ’
P 28 4 4 4 16 4eT 1o Jlabopa-
KoJieOaHus U BOJIHBL. 9
TOPHOM padoTe
[ToaroTroBka k 3K3aMeHy, cAa- 36 36
Ya SK3aMeHa
Hroro 216 24 28 24 140
JlaGopaTopHble 3aHATHSA
Kon-
BO
Ne Trembt HaumenoBanue nabopatopHbsix paboT ay1
4acoB
Benenue | BBoanoe 3ansitue. Coneprxanue 1ab0paTOpHOro NpakTUKyMa. 2
1 W3ydeHune aneKTpocTaTuyecKoro moJsl. 2
2 Omnpenenenue conpoTuBieHus pesuctopa. [Iposepka 3akona Oma ans 5
y4acTKa IeMu.
2 Omnpenenenre yaenbHOT0 CONPOTUBIICHUS BENIECTBA MPOBOTHUKA. 2
2 DKCIIEpUMEHTAILHOE OTpeIeIeHHe eMKOCTH KOHJIEHCATOpa. 2
3 Omnpenenenue noctossHHOM Dapaes u 3apsaa MOHA M. 2




W3yueHne noJyipOBOAHUKOBOIO JHOAA.

W3y4enue anexktporHoro ocumuiorpada.

W3ydyeHre MarHUTHOTO 1OJIsE 3EMJIH.

Wzyuenwne cBoiict peppomaruerukos. [lomydyenue rucrepesuca.

W3ydeHune 3aTyxaromux 31€KTPOMarHUTHBIX KOJeOaHuM.

NN O WW
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HccenenoBanue 1ienen NnepeMeHHOro ToKa.

HpaKanecmle 3aAHATUSA

Kon-Bo
HanmeHnoBaHue NpakTUYECKUX 3aHATHN ayn.
4acoB

Ne te-

N

Bzanmoneiictue 3apsinoB. 3akon Kynona.

HaHpﬂ)KCHHOCTB 1 IOTCHIMAJT SJICKTPOCTATUICCKOTO T1OJIA.

IloTrenuman OJICKTPOCTATUYCCKOT'O T1OJIA.

DIIEKTPOEMKOCTh. DHEPTHsl ANEKTPOCTATUYECKOTO MOJISI.

3axon OMa JyIs y9acTKa U JUIsl TIOJTHOM IIeTIH.

PaboTa u momHOCTB TOKA. 3akoH J[xoyns-JIeHia.

Pacuer pa3BerBieHnsix 1eneit. [Ipasuna Kupxroda.

DJIEKTPUYECKHUI TOK B )KUIKOCTSIX U ras3ax.

MarauTHOE I10JI€ ITOCTOSIHHOT'O TOKA.

JleiicTBue MarHMTHOTO TOJIS Ha TOK.

HBI/I)KGHI/IG 3apsAKCHHBIX YaCTHI] B MArHUTHOM I10JIC.

SIBIIeHME AIEKTPOMArHUTHOM UHAYKITUH.

DNIeKTPOMarHUTHbIE KOJICOaHMUS.

NNOTBA R RIWINDNN PP
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[TepemeHHBI TOK.

4.3. ConepxxaHue pa3iesoB (TeM) IMCHUIIIAHBI
(Bompoch! 11 caMOCTOSATEILHOTO U3YUEHHUS BBIICTICHBI KyPCUBOM)

BBenenue. ®ynnamentanbubie B3aumojaeictus B [lpupone. [lonarue o none. 3HaueHue
ANIEKTPOMArHUTHBIX B3auMozAercTBUi. [IpenMer m3yuenus u 3amaum Kypca. OOImmas CTpykTypa
TEOPHUH DICKTPOMArHUTHBIX SBJICHHM.

Tema 1. JjekTpocTaTuka.

DIIEKTPUYECKUM 3apsi. DiekTpusaius Tesl. CBOKWCTBA AIEKTPUUECKUX 3apsIOB, CYILIECTBO-
BaHME JBYX BHJIOB 3apsijia, TMCKPETHOCTh U MHBAPUAHTHOCTH 3apsA/ia. 3aKOH COXpaHEHHUs 3apsja.
BsaumopneiictBue 3apsanoB, 3akoH Kynona. J{usnekrpudeckas MpOHUIIAEMOCTh Cpe/ibl. EAUHUIIBI
U3MEpEeHUS 3apsa.

DneKTpocTaTUdecKoe (dJIEKTpUdeckoe) moje. HampsykeHHOCTh AIIEKTPUYECKOrO  ITOJIS.
[Mpunuun cynepno3unuu nojeil. JIMHUKM HANpsHKEHHOCTH (CUJIOBBIE JTMHUH) AIIEKTPHUYECKOTO
o1, KapTUHBI CHITOBBIX JTMHUH TOJI TOYSHYHOTO 3apsi/ia, JUIOJIS U IFIOCKOTO KOHIACHCATOpa.

[ToTok BekTOpa HAMPSHKEHHOCTH 3JeKTpuueckoro nosst. Teopema Octporpaackoro-Iayc-
ca. PacueTr HanpsHKeHHOCTH MOJIST PABHOMEPHO 3apsHKEHHBIX: HUTH, MIIOCKOCTH, cpepsl U mapa.

PaGota mo mepemenieHuto 3apsiia B dNeKTpocTaTuueckoM mose. [loTeHiman anekrpocTa-
TUYECKOTo MoJs. Pa3HOCTh MOTEHUMAaIoB. DKBHUIIOTCHLUHUANbHbIE MOBEPXHOCTH. CBSA3b HaIps-
KEHHOCTH W TMOTEHLHMaa 3JIEKTPOCTATUYECKOTO MOJIs, €IUHULBI U3MEPEHUs] HANpPsHKEHHOCTH.
[ToTennman mons 3apsA0B, pacnpeAeNeHHbIX Ha MOBEPXHOCTH IUIUHAPA, IIapa, 0e3rpaHuIHON
IUIOCKOCTH.

[IpoBOAHMKM B 3JIEKTPOCTATUYECKOM TMOJ€. fIBI€HHUE SIMEKTPOCTATUYECKON HHIYKIUU U
ero npuMmeHeHue. [[UdrNeKTpUKU B 3JNEKTPOCTATHUECKOM IOJie, BEKTOp moJisipuszaruu. Hamps-
KEHHOCTh M MHJYKIUs MOJIS B IuanekTpuke. [lonsgpusamus 1usaekTpuka ¢ MUKPOCKONMYECKON
TOYKH 3pEHUS, FIEKTPOHHASI, OPUEHTAIIMOHHAS U HOHHAS noJsipu3anus. CerHeTOANEeKTPUKHU.

DNEeKTPOEMKOCTh MPOBOAHUKA, SHEPTHUS FIEKTPOCTATUUECKOTO NOJs1. EAMHUIIEI n3MepeHus
emkocTH. EmkocTh mapa. Konnmencatopsl. EMKOCTh TIIOCKOTO, MMJIMHIPHYECKOTO U cepuue-
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CKOTO KOHJEHcaTopoB. CoequHEHHE KOHJEHCATOPOB, THUIIbI KOHJIEHCATOPOB, MX IPUMEHEHHUE.
DHeprusi 3apsLKeHHOT0 KOHACHCATOPa, SHEPTUSl CUCTEMbl TOYEUHBIX 3apsJI0B, SHEPTUS U TUIOT-
HOCTb SHEPIUU AIEKTPOCTATUYECKOTO IOJIS.

Tema 2. IlocTOAHHBIN 3JIEKTPHYECKHI TOK.

Onexrpuueckuil Tok. JeficTBus Toka. Cuiia TOKa U IJIOTHOCTh TOKA. DJIEKTPUUECKOE T10JIe
IIPOBOJIHHUKA C TOKOM. 3akoH OMa /15 yyactka 1enu. ConpoTUBIEHUE IPOBOJAHUKA U €T0 3aBU-
CHUMOCTb OT TeMIIepaTyphl. BosibTamnepHas xapakTepucTHKa.

Pabota 1 momrHOCTH TOKa. TeroBoe aeicTBre ToKa, 3akoH Jkoynsa-JIeHna.

Onexrpuueckue nenu. [locnenoBarenpbHoe U NapauIeIbHOE COEUHEHUE TPOBOIHUKOB.

CropoHHHME cuibl. DJNEKTPOJABIKYIIAs CUJIa MCTOYHMKA TOKa. 3akoH OMa A HEOJHO-
pojaHOTO yJacTka nenu. 3akoH Oma st nosHoi rienu. [Ipasuna Kupxroda.

Tema 3. DjieKTpUYECKHUI TOK B pPa3IHYHbIX cpeax.

OnexTpuueckuil TOK B Metajuiax. [Ipuposa anexTpuyeckoil poBOIUMOCTH B METaJIax.

DNEeKTPUUECKUN TOK B KMJIKOCTSAX. DJIEKTPOJIUTUYECKAs TUCCOIMALMS. DIEKTPOIU3, 3aK0-
Hbl Dapajnes. Texanueckoe NpUMEHEHUE SIIEKTPOIIU3a.

OnexTpuueckuil Tok B raszax. Monu3zanus raza. BonpramnepHas XxapakTepucTHKa ra3oBOTO
paspsaa. HecaMocTOSITENBHBIM M CaMOCTOSITENIBHBIM pa3psibl. Buabl caMOCTOATENBHBIX pa3psi-
noB. [TorsTre o mnazme. DIEKTPUUECKHI TOK B Bakyyme. TepMo- 1 (hOTOIMHCCHS.

DJIEKTPUYECKHUI TOK B MOJYIPOBOJHUKAX. 3ABUCUMOCTD JJIEKTPOIIPOBOJHOCTH OT BO3JIEH-
cTBUsl BHEMHUX (pakTopoB. COOCTBEHHAs] W MPUMECHAs] MPOBOAUMOCTH. [10TypoBOTHUKOBBINA
muon. Tpanzuctop.

Tema 4. MaruurtHoe moJe.

MarauTHoe MOJie MOCTOSHHOTO TOKa. HampsykeHHOCTh M WHIYKIUST MarHUTHOTO TIOJIS.
MaruuTHas MpoOHUIIAEMOCTh cpebl. [IpuHumn cyneprno3unuu. JIMHUA MarHUTHOW WHIYKIIHUH.
[ToTok BeKTOpa MarHUTHOM MHTYKIIUH.

3akon buo-CaBapa-Jlamiaca u ero npumeHenue. 3akoH Amnepa. EIWHUIBI MarHUTHOM
VWHIYKIUHU U HAIIPSHKEHHOCTH MarHUTHOTO TTOJIS.

JIBr>keHue 3apspKEeHHBIX YacTull B MarHUTHOM nojie. Cuia Jlopenna. [Ipumenenue u npo-
sBieHue cwibl Jlopenna. ddext Xoma.

Tema 5. JjIeKTPOMArHUTHASI MHAYKIMSL.

SIBnenne anexktpomarHutHoW uHAYKIMHU. [IpaBuno Jlenma. 3axkon Papazges. Bpaimenue
paMKy B MarHuTHOM MoJie. Toku Dyko.

SBnenue camonHAYKUMU. HIYKTUBHOCTD, €IMHULIBI €€ U3MEPEHHUs. SIBIEHHE B3aUMHOMN
unaykuuu. Tpancopmarop. DHeprus U MIOTHOCTh SHEPTUU MAarHUTHOTO TOJIS.

Tema 6. MarHuTHBIe CBOICTBA BellleCcTBA.

MarnuTHas nTpoHMLAEMOCTb. TpH Kjlacca MarHUTHbBIX BellecTB. /lua- U mapamarHeTusM.
Hamaraunuennocts. @eppoMarueTuku, ux cpoiictsa. [Ipupona dpeppomarnerusma.

Tema 7. DjieKTPOMATHUTHBIE KOJIOAHUS U BOJIHBI.

Konebarenbublit KOHTYp. BO3HUKHOBEHHE 3JEKTPOMAarHUTHBIX KOJEOAHUN, UX OCHOBHBIC
xapakrepuctuku. uddepenunanbHoe ypaBHEHHE COOCTBEHHBIX AJIEKTPOMArHUTHBIX Kojeba-
Huil B koHType. @opmyna Tomcona. 3atyxaromue kojebanus. JlorapupmMudeckuii J1eKpeMeHT
3aryxaHus. BeinyxaeHHble konebanus. Pesonanc.

Ilepemennsiit Tok. Iloxyuenune nepemennoit /1C. MruosenHoe, cpeanee U 3dhekTuBHOE
3HA4YEHMs CUJIbI TOKa. 3akoH OMa 1S enei nepeMeHHoro Toka. Pa3oBble COOTHOUIEHUS MEXIY
TOKOM H HalpsbDKeHHeM. MeToJ] BEeKTOPHBIX AuarpaMM. PaboTa 1 MOIITHOCTh EpEMEHHOTO TOKA.

OnekrpoMarauTHoe noje. [lonHas cuctema ypaBHeHHMT MakcBesuia. DJIEKTpOMAarHUTHAs
BoJiHA. BonmHOBOE ypaBHeHHe. CKOpPOCTh paclpOCTPAHEHUS 3IEKTPOMArHUTHOM BOJIHBL. JKCIIe-
pUMEHTaNIbHOE MOATBEpkKAeHUE Teopun Makcpemia. OnbITel ['epiia.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' A

[IpobnemHOe, MPaKTUKO-OPUEHTUPOBAHHOE 00yueHHe. MaremaTuyeckoe MOJIEIMPOBAHUE
(bu3nYeCKUX SABICHUM, 1a00paTOPHBIA TPAKTUKYM.



6. YHEBHO-METOAUYECKUE MATEPUAJIbI

6.1. MeTonuyeckue yKa3aHusi 10 OPraHU3aluy U MPoBeIeHUHI0
JIa00pPATOPHBIX 3aHATHI

JIabopaTopHbIN NPAKTUKYM IO 3JIEKTPUYECTBY U MarHeTu3My (OpMHUPYET TOT UCXOTHBIN
YpOBEHb 3HAaHUM, YMEHUH M HABBIKOB IO NOCTAHOBKE (PU3NYECKOTO SKCIEPUMEHTa B 00JACTH
AJIEKTPOMArHUTHBIX SIBJICHUH, Ha KOTOPOM B JlajibHENIIEM 0a3upyroTCsl JJaOOpaTOpHbIE 3aHITHS
10 METOJMKE IIKOJIBHOTO (PU3MUECKOTO IKCIIEPUMEHTA.

OcHoBHbIE 32124 NPAKTHUKYMA!

— W3Y4€HHE Ha MPAKTHUKE KCIEPUMEHTAIbHBIX METOJIOB U CIOCOOOB HayYHBIX HCCIIEI0Ba-
HUl B 001acTy PU3MKHU JIEKTPOMArHUTHBIX SIBICHUH;

— JKCTIIEPUMEHTAIbHOE TIOATBEPKICHNE BaXKHEHIINX MOJ0XKEHNH JIEKIIMOHHOTO KYypCa;

— yriyOJeHue W 3aKperuieHne TEOPETUYECKUX 3HAHHUM MOCPECTBOM COMOCTABIIEHUS UX C
OTIBITOM;

— (opMHpOBaHNE YMEHUN U HABBIKOB IOCTAHOBKHM W NMPOBEJIEHUS (PU3MUECKOTO SKCIEepHU-
MEHTAa C pa3HbIMHU 1I€JIEBBIMHM YCTAHOBKAMH, 00paOOTKH U OLIEHKH €T0 pe3yJbTaTa;

— 3HaKOMCTBO ¢ TpuOopamu, 000pyJOBaHHEM W MaTepuajiaMu, HEOOXOJIUMBIMHU JJIs TO-
CTaHOBKHU (PM3UYECKOTO SKCIIEPUMEHTA MO IEKTPUUYECTBY U MarHeTusMmy, GopMUPOBAHUE yMe-
HUHN U HaBBIKOB MPaBUJILHOTO 0OpaIlleHHs C HUMU C Y4ETOM HHCTPYKTUBHBIX TpeOOBaHUH U Mpa-
BUJI TEXHUKU O€30MaCHOCTH.

CrneuuajbHble MPeIMETHO-000011IeHHbIE 3HAHUS, YMEHHUS U HABBIKH, (hopMupyeMbie
JIa00PATOPHBIM NPAKTHKYMOM 110 3JIEKTPUYECTBY U MATHETU3MY:

1. 3nanue 1abopaTOPHBIX METOI0B U3MEPEHHSI OCHOBHBIX (PU3UUECKH BEJIMYMH I10 pa3ieny
Kypca o0rmieit pu3nku «IEeKTPUUeCcTBO U MarHeTu3M». BrageHne npuMeHeHneM 3TUX METOIOB.
YMeHue npoBoAUTh U3MEPEHNE ITUX BEIMUMH Ha IIKOJIBHOM 000pyJOBaHUU.

2. 3HaHUE KOHCTPYKIUH, TPABUJI UCTIOIb30BaHUS PU3NYECKUX TPHUOOPOB 1 000pyI0BaHUS,
COCTaBIISIOIIUX SKCIEPUMEHTAbHYI0O 0a3y NpakTHUKyMa; MOHMMaHWE NPUHLMUIIOB ACHCTBUS
puOOpPOB, YMEHHE METOIUYECKH MPABUILHO MPUMEHSATH MPUOOPHI U 000pYAOBaHHE B MPOBEIeE-
HUHU SKCIIEPUMEHTA.

3. 3HaHue OCHOB TEOPUHU MOTPEIIHOCTEHN PU3NUECKUX U3MEPEHUN, MaTEMaTUHYECKHX METO-
JI0B 00pabOTKH pe3yabTaTOB U3MEPEHUN U MPECTABICHUS SKCIEPUMEHTAIbHBIX JaHHBIX; yMe-
HUE€ OLIEHUBATh T'PAHULIBI TOYHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUH, IPAKTUYECKU BBITIOTHATh
00paboTKy pe3yNbTaToOB U MPEACTaBIATh IKCIIEPUMEHTAIbHbIC JaHHbIE B IpaduyecKoil 1 aHalu-
THYECKOU (popMe.

4. YMeHue npuMeHSITh TEOPETUUECKUE 3HAHMS JJIsl aHAIM3a SKCIIEPUMEHTAJIBHO UCCIEeNy-
€MBIX DJIEKTPOMATrHUTHBIX SIBJICHUA M MaTEeMaTHUYECKd MOJEITUPOBATH UX B CHCTeMe 0a30BbIX
MOHATUN U TapaMeTpPOB.

5. YMeHue nepexoauTh OT HarjsgHO-IPOCTPAHCTBEHHOTO OIMCAHUA SIBJICHUN K OTpaxe-
HUIO UX B aHAJTUTHYECKOH U rpaduueckoit popme.

6. YMeHue noiabp30BaThCs y4eOHOM U CIIPaBOYHOM JTUTEPATyPOA.

Teopetnueckuil marepuan, NOJIEKAIIUA M3YyYEHUIO INPU IMOATOTOBKE K BBINOJHEHHIO
Kax/10i 1a00opaTOpHOM pabOThl, MPUBOJUTCA B METOJUUECKUX YKA3aHUSAX MpakTHKyma. Tam ke
YKa3bIBAETCsl CIIUCOK JIOTIOJHUTENIBHOM JIUTEpaTypsl Ui Oojiee MoJpOOHOTO M3y4eHHs TEOpHH,
u3JaraeTcs rnepeyeHb 00OpyAOBaHUS U COAEp)KaHHE SKCIEPUMEHTAIbHON YacTH, OMHUCAaHBI Me-
TO/IMKA BBITMOJIHEHUS SKCIIEPUMEHTa, TpeOOBaHUS MO OTUETY U IPUBEJCHBI KOHTPOJIbHBIE BOIPO-
CBI JIOIYCKa K BBIITOJIHEHUIO pabOTHI U 3a4eTa Mo Hew.

6.2. MeTronuyeckue yKa3aHusi 10 OPraHM3alluu U NMPOBeIeHHI0
NPAKTUYECKHUX 3aHATHH
B uncno ocHOBHBIX TpeOoBaHMH KBaNU(DUKAMOHHONW XapaKTEPUCTUKU YUUTENs (HU3UKU
BXOJT YMEHHUS peuath (U3MYecKue 3aJaydl M0 IIKOJBHOM mMmporpamMme Jr000H TpyIHOCTH.
Hayuutbcs pemars ¢usnueckue 3a1aud Hempocto. MOXXHO XOPOIIO 3HATh TEOPUIO M HE YMETh
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pemaTh gaxxe mpocTeiimue 3agadi. B 3ToM cyTh o1HOM U3 pobieM oO0ydeHus (U3MKe B IIKOJIE
u By3e. U 310 He ciyuaitHo. OTBIT MOKa3bIBAET, YTO Ui YCHEIIHOTO YMEHUS pemarb (uznde-
CKHE 3a/1aud 3HaHUE TEOPHH HEOOXOIUMO, HO HeAocTaroyHo. HeoOXxoaumo BiaieTh emie Tak
HA3bIBAEMBIMH OOOOIICHHBIMH 3HAHWSMHU W YMCHHSIMH, KOTOpPBIE MPUOOPETAIOT CTYACHTHI B
MPAKTUYECKON EeSITEIHHOCTH 10 PELICHUIO 33/1a4, B OCHOBHOM, K KOHITY U3y4eHHs Kypca pu3u-
KH.

OcHoBy 0000IIEHHBIX 3HAaHUI COCTABIAIOT (yHIAaMEHTAIbHBIC MOHATUS (PU3UKH, UMEIO-
M€ METOJIOJOTHYeCKHi Xapakrep. K ux unciy oTHOCATCA (puzMyeckas cUCTeMa M €€ COCTOS-
HUE; (QU3UYECKOE SIBICHUE, KaK MPOIECC U3MEHEHHsI COCTOSHUS CHCTEMbI; (DM3UYECKHid 3aKOH,
KaK He0OXOJMMas W yCTOMUYMBAs CBSI3b MEXKIYy MapameTrpamu cucTeMbl. [t kakaoro ¢usnde-
CKOT'O 3aKOHAa CYILIECTBYIOT I'PaHHUIbI IPUMEHUMOCTU U METOJ (aIroput™M) npumeHnenus. B co-
cTaB 00O0OIIEHHBIX 3HAHUM BXOJIAT TAKKE: MOHATHE YUeOHON (PU3MUECKOU 3a7auu, €€ CTPYKTypa
Y STaIbl peIIeHUsI.

Baxxneiimmm s1emMeHTOM B cucTeMe 0000IIeHHBIX 3HAHUMN SIBIISIETCS YMEHHUE WICaTH3UPO-
BaTh M MOJIEJIMPOBATh PEAIbHYIO CUTYallMI0, 0€3 4Yero HEBO3MOKHO MPUMEHEHHE 3aKOHOB U Ma-
TEMaTUYeCKOro amnmnapara B (U3MKe KaK HayKe B LIEJIOM, TaK U B PELIEHUHU Y4eOHbIX (pU3nuecKux
3aJ1a4, B YaCTHOCTH.

B oOyuenuu cTyneHTOB yMEHHIO pemiarth (hU3MyYecKue 3aJaddl OCHOBOIIOJIArarolas poJib
MPUHAJUICKAT TTPAKTUYECKUM 3aHATHSIM. IMEHHO 371€Ch TOJDKHBI OBITH C(HOPMUPOBAHBI OCHOBBI
METOMKH pelIeHns] GU3NYECKUX 3a]1a4 ¢ YI4eTOM CKa3aHHOTrO BbIIe. M1 0T TOro, HacCKOJIbKO KBa-
TUHUIMPOBAHHO ATO OYNIET CAEIaHO, BO MHOTOM OYJIET 3aBUCETh YCIEIIHOCTh OBIAJACHUS CTY-
JEHTaMH HE TOJBKO MaTepUalioM IO AJIEKTPUYECTBY U MAarHETU3MYy, HO M MOCJIEAYIOUUMHU pa3-
JieiaMu KypcoB 00IIel 1 TeopeTHdeckoi GU3MKH, a TaKkKe Pe3yJbTaTUBHOCTh PabOTHI BBITYCK-
HUKOB B KauecTBE yUUTECH (PUUKHU.

3amaun s ayJUTOPHBIX 3aHATUN OepyTcs U3 pa3HbIX UCTOYHHKOB, JTMOO UX COCTABIISET
caM IpenojaBarelib; 3aJa4d sl BHEAYJAUTOPHOTO pelieHus narorcs no 3amgaynnkam M.B. Case-
neeBa, T.WU. Tpodumonoit nmu B.C. BosibkeHTeliH.

KoHTposb 1 yder caMoCTOoATeIbHON pabOThl CTYIEHTOB 0 PEIICHUIO 3a/1a4 OCYIIECTBISI-
€TCS Ha MPAKTHUYECKUX 3AHATHSAX W IO PE3YJbTATaM BBIIIOJIHEHUS JOMAIIHUX TEMAaTH4ECKUX
KOHTPOJIbHBIX paboT.

IIpakTuyeckoe 3ansaTue 1. B3aumoneiictue 3apsaaoB. 3akoH Kynona.

1. Bormpocsl kK 00CYXIEHUIO:

— DIIEKTPUYECKUI 3apsi] U €ro CBOMCTBA;

— DIIEKTpU3ALHUA TEIT;

— 3aKOH COXPaHEHHUs 3apsa;

— 3akoH KynoHa,

— 3aBUCUMOCTB cUJIbl KylloHa OT CBOMCTB CpeJibl.

2. Pemienne TeMaTH4ECKUX 3a/1a4.

IIpakTHyeckoe 3anaTHE 2. HanpsskeHHOCTD AJIEKTPOCTATUYECKOTO MOJIS.

1. Bommpochl k 00CyXIeHUIO:

— TI0JIE KaK 0COOBIN BUJ MaTEepHH,

— JIEKTPOCTAaTUYECKOE TOJIE;

— CHJIOBAs XapaKTEpUCTUKA SIIEKTPUUYECKOTO MOJIs;

— JIMHUM HaNPSHKEHHOCTH,

— IPUHLUI CYNEPIO3ULINH MTOJIEH;

— MOTOK BEKTOPa HANPSHKEHHOCTHU AJIEKTPUYECKOTO TOJIS;

— teopema Octporpanckoro-I'aycca.

2. Penienne TeMaTHYECKUX 3a/1a4.

IpakTuyeckoe 3anaTHe 3. [loTeH1IMAN HIEKTPOCTATUYECKOTO MOJIS.

1. Bonpochl k 006CyKAEHUIO:

— NOTEHIUATBHOCTD 3JIEKTPOCTATHUECKOTO TOJIS;

— DHEPreTUYecKas XapakTepPUCTHKA MO,

— Pa3HOCTb NOTEHLIUAJIOB;
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— DKBUINOTEHIIMAJIbHAS] IOBEPXHOCTH;

— CBSI3b HAIPSKEHHOCTH U MOTEHIMAJA 3JIEKTPOCTATHUYECKOTO TOJIS.
2. Penienne TeMaTHYECKUX 3a/1a4.

IIpakTHyeckoe 3aHsATHE 4. DIEKTPOEMKOCTh. DHEPTrHUsl FMEKTPOCTATUYECKOTO TOJIS.
1. Bonpochl kK 00CyKICHUIO:

— DIIEKTPOEMKOCTH MPOBOTHUKOB;

— JIMHUIBI U3MEPEHUSI EMKOCTH;

— KOH/IEHCATOp;

— COEIMHEHUE KOHJICHCATOPOB;

— DHEPTUS U IJIOTHOCTh SHEPTUH JEKTPOCTATHIECKOTO MOJIS.

2. Penienne TeMaTHYECKUX 3a/1a4.

IIpakTnueckoe 3ansTHe 5. 3akoH OMa 1715 ydacTKa U JUIsl IOJTHOM IIeTH.
1. Bompochl kK 00CyXI€HHUIO:

— COTIPOTHUBIICHHE MTPOBO/IHUKOB,;

— YJeJIbHOE CONPOTUBIICHUE;

— 3akoH OMa /17151 ydacTKa LeTu;

— COEIMHEHUE MPOBOHUKOB;

— 3JIEKTPOJIBUKYIIAs CHJIa UCTOYHHUKA TOKa,

—3akoH Oma s nenu, conepxamen IJ1C.

2. Pemmenne teMaTudecKkux 3aaad.

IIpakTnueckoe 3ansiTue 6. Pabora u MomHocTs Toka. 3akoH Jlxoyns-Jlenna.
1. Bompocsl k 06CyX1eHUI0:

— paboTa moJis Mo NMepeMeIIeHHUIO0 3apsa,;

— paboTa ¥ MOIIIHOCTh TOKA,

— TEIUIOBOE JIEUCTBUE TOKA,

— 3akoH [[xoynsa-Jlenna.

2. Pemmenne teMaTuueckux 3azay.

IIpakTHyeckoe 3ansaTHe 7. Pacuer pa3BeTBieHHBIX menei. [IpaBuma Kupxroda.
1. Bompocs! k 00CyXIeHUIO:

— pa3BeTBJICHHAS LICIIb,

— y3€J ¥ KOHTYp B pa3BETBIICHHOMN e,

— BbIOOp HAIPABJIEHUS TOKOB;

— IPaBWJIO IS Y3JIOB;

— IPaBUJIO ISl KOHTYPOB.

2. Penienne TemMmaTH4ECKUX 3a/1a4.

IIpakTuyeckoe 3ansATHE 8. DICKTPUUYECKUI TOK B )KUIKOCTAX U ra3ax.
1. Bonmpocsl k 00CyXIEHUIO:

— BIIEKTPOJIUTUYECKAs] TUCCOLIUALINS;

— 3JIEKTPOJIU3 U €ro MPUMEHEHHE;

— 3akoHbl Dapajes;

— HOCHUTEJH 3aps/a Mpu TOKE B rasax;

— DIIEKTPUUYECKHI TOK B BaKyyMe;

— TePMODJIEKTPOHHAS U (POTORIIEKTPOHHAS YMUCCHSL.

2. Penienne TeMaTH4ECKUX 3a/1a4.

IIpakTH4eckoe 3aHATHE 9. MarHuTHOE MOJI€ OCTOSHHOTO TOKA.

1. Boripockl k 00CyX/1€HUIO:

— MarHUTHOE TI0JI€ U €Tr0 MPOSBIICHNUS,

— HaIpsHKEHHOCTh U MHAYKLUS MAarHUTHOTO TOJIS,

— JIMHUY MarHUTHOW WHIYKIIWH;

— IIpaBUIIO OypaBYHKa;

— IPUHIUI CYNEPIO3ULINH;

— 3akoH bno-Casapa-Jlamaca.

2. Penienne TeMaTHUECKUX 3a/1a4.



IIpakTnueckoe 3ansaTue 10. /[eficTBue MarHUTHOrO MOJIS HA TOK.
1. Bonpochl kK 00CyKIACHUIO:

— DIIEMEHT C TOKOM;

— OINBbITHl AMIIEpa;

— 3aKOH Amrepa,

— HarpaBJI€HUE CHJIBI AMIIEpa,

— B3aUMO/ICUCTBUE NAPAJLJICIBHBIX TOKOB.

2. Penienne TeMaTHYECKUX 3a/1a4.

IpakTuyeckoe 3ansaTue 11. [[BuxeHune 3apsyKeHHBIX YaCTHUI] B MArHUTHOM TIOJIE.
1. Bompochl k 00CyX1€HHUIO:

— JIEWCTBUE MAarHUTHOTO TOJISl HA JBWKYILUICA 3aps;

— cuiia Jlopenua;

— IIPaBUJIO JIEBOU PYKH;

— pabota cunbl Jlopenna;

— YCKOPUTEIH 3apsHKEHHBIX YACTHIL;

— MarHuTHOE T0JIe 3eMJIH.

2. Pemenne teMaTuueckux 3aay.

IIpakTuyeckoe 3ansaTue 12. SIBieHne 3MEKTPOMArHUTHON MHIAYKIIUH.
1. Bompock! k 00CyXIeHUTO:

— DIIEKTPOMArHUTHASI WHIYKIIHS,

— OJ1C uHayKIuUu;

— 3akoH Dapajes;

— npaBuJio JIeHa,

— CAMOMHIYKIUS, UHIYKTUBHOCTB;

— SIBJICHHE B3aUMHOUN UHAYKIIHH.

2. Pemmenne teMaTuueckux 3aaay.

IIpakTHyeckoe 3ansaTHe 13. DIIeKTpOMarHUTHBIE KOJICOaHUSI.

1. Bompocs! k 00CyXIeHUIO:

— KoJie0aTeNbHbII KOHTYD;

— muddepeHImaabHOe YpaBHEHUE COOCTBEHHBIX KOJIeOaHUN B KOHTYDPE;
— hopmyna TomcoHa,

— 3aTyxalomie Kojiedanus, IeKPeMEeHT 3aTyXaHus;

— BBIHY)KJIEHHBIE KOJICOaHUs, PE30HAHC.

2. PelieHrie TeMaTUYECKUX 3a]1a4.

IIpakTuyeckoe 3ansaTue 14. [lepeMeHHbI TOK.

1. Bonmpocsl k 00CyXIEHUIO:

— IIEPEMEHHBIN TOK;

— cpennue 1 3((HEeKTUBHBIC 3HAYCHUSI CUJIBI TOKA U HATIPSKEHUS
—3akoH OMa /17151 LenH IEPEMEHHOT0 TOKa;

— CONPOTHUBIICHUS JIEMEHTOB 1IEIH;

— (a30BbIe COOTHOIIICHHUS MKy TOKOM M HaIPSHKEHUEM;

— METOJ] BEKTOPHBIX IUarpamm;

— paboTa U MOIITHOCTh IEPEMEHHOTO TOKA.

2. Perenne TeMaTH4eCKHX 3ajau.

6.3. 3agaHus U MeToANYEeCKHEe YKA3aHUSI 110 OPraHU3aIu1
CaMOCTOSITE/ILHOM PadoThI CTY/AeHTA

CTpyKTypa caMoCTOATEIbHOM YueOHOH padoThI:

— M3y4YeHHE TEOPETHUYECKOr0 MaTepuala Mo JISKIHIAM U Yy4eOHOM JIuTeparype, MmoaroToBKa
MMCEMEHHBIX OTBETOB Ha BOTIPOCHI JIJIsi CAMOTIPOBEPKH €T0 YCBOSHUS 10 OCHOBHBIM T€MaM Ipo-
TPaMMBbI;

— pelieHre PU3NIECKHX 3a7a4 B JOMAITHUX YCIOBUSX;
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— MOJTOTOBKA OTBETOB Ha BOTPOCHI JOMYCKa K BBIMOJIHEHUIO paboT J1abopaToOpHOTO Mpak-

TUKYMa U IUCbMCHHBIX OTYCTOB I10 PE3YJIbTaTaM HUX BBIIIOJHCHH.

CoaepikaHue TeKkylleill aTTeCcTalUM:

— 3HaHUE TEOPETUYECKOTO MaTEpPHaIa II0 OCHOBHBIM TEMaM JUCLUIIINHBI;

— YMEHUs peuiarh (PU3nYecKre 3aJauil pa3IndyHbIMU METO/IaMU;

— HaBBIKU TMPOBENICHUS (PU3NIECKOTO IKCIIEPUMEHTA U 00pabOTKU €Tro Pe3ylIbTaTOB.

@D opMBbI KOHTPOJIA TEKYLIeil aTTecTaluu:

— KOHTPOJIb KAauecTBAa YCBOEHHs TEOPETUYECKOTO MaTepHana OCyIIECTBIsAETCA B Gopme

TEMATHYCCKUX (1)I/I3I/I‘ICCKI/IX JUKTAHTOB,

— KOHTPOJIb YMGHI/Iﬁ peuiaTtb CI)I/IBI/I‘-ICCKI/IG 3aaa4u IPOBOAUTCA IO PE3yjibTaTaM BBIINIOJIHEC-

HHUA JOMAaIIHUX 3aﬂaHHﬁ K OPAKTUYCCKHUM 3aHATUAM U JOMAIIHUX KOHTPOJbHBIX pa60T;

— KOHTPOJIb 3KCIIEPUMEHTAJIbHBIX YMEHMIM M HaBBIKOB OCyIIeCTBIseTCA B (opMe cobece-

JIOBaHUM MPH 3a4€Tax pe3yJbTaTOB BBIIOJIHEHUS U 0()OpMIICHUS KaKI01 1a00paTOpHOM pabOTHI.

Bonpocbl caMOKOHTPOJISA:
BBenenue.
1. Kakue B3anmoeiicTeus B [Ipupose Ha3pIBarOT hyH1aMEHTATBHBIMHE ?
2. JlaiiTe X KpaTKylO XapaKTepUCTHKY.
3. B ueM 3akito4aroTcs IiaBHbIE Kilaccu(UKallMOHHBIE PU3HAKH MOJIs Kak 0c000ro BUaa

MaTepum?

K€.

4. OxapakTepu3yiTe 3HaUYE€HUE AJIEKTPOMArHUTHBIX B3auMojeicTsuil B [Ipuposae u Texuu-

5. Chopmynupyiite 3a1a4u Kypca, IPUBEIUTE €T0 OOIIYIO0 CTPYKTYPY.

Tema 1. JiekTpocTaTuka.

1. MaiiTe onpeaenieHue ISKTPUIECKOTO 3apsija.

2. B 4em cocTouT ameKkTpu3anus ten?

3. ChopmynupyiiTe 3aKOH COXpaHEHUS 3aps/ia.

4. Yem noATBEpKAAETCS AUCKPETHOCTh U MHBAPHUAHTHOCTD 3apsaa?

5. Chopmynupyiite 3akoH Kynona.

6. OObscHUTE PU3NUECKUI CMBICIT AUIEKTPUUCCKONU MTPOHUIIAEMOCTH CPE/IBI.
7. B xakux equHHUIIAX U3MepsieTcs 3apsn’?

8. Chopmynupyiite moHsatue nekrpocrarudeckoro mojs (ICII).

9. [aiite onpenenenue HAMPsXKEHHOCTHU AJIEKTPOCTATHUECKOTO MOJIS.

10. Yto HazpiBatoT MuHKUEl HanpsokeHHOCTH DCII 1 MOTOKOM BEKTOpa HANPSHKEHHOCTH?
11. Kak paccuutarh HalpspKEHHOCTD M0JI TOUYEYHOTO 3apsiaa?

12. B 9em cOCTOUT NPHUHIMI CYIEPHO3ULINN?

13. Kak uuraercs Teopema Octporpajackoro-I'aycca? Jlns yero ona mpumeHsieTcs?
14. Yro nazwiBaercsa norenuuaiom ICII?

15. Ot vero 3aBucut pabota no nepemenieHuto 3apsaa B DCII?

16. Kak pacroioskeHbl S5KBUIOTEHIIUAIbHBIE TTOBEPXHOCTH M TUHUH HAIIPSKECHHOCTH?
17. B kakux enuHUIIAX u3Mepsiercs HanpsbkeHHocTs DCIT?

18. Kakue BemiecTBa Ha3bIBAIOT IPOBOJAHUKAMHU U AUAICKTPUKAMHU ?

19. B ueMm cocToUT SBIEHUE DIEKTPOCTATHUESCKONH HHITYKITIH ?

20. B yem 3akirodaeTcst mOJIApU3aIus AUIIEKTpUKa?

21. B uem coCcTOUT Ibe3031eKTpHUecKuil 3¢hdexTt?

22. OxapakTepu3ynTe pa3IudHble BUBI IOJISAPU3AIUU UITEKTPUKOB.

23. UTo Ha3bIBAIOT AIIEKTPOEMKOCTHIO MPOBOAHMKA? OT 4ero oHa 3aBUCUT?
24. KakoBbI €TUHUIIBI U3MEPEHHS DTIEKTPOEMKOCTH?

25. Uto Takoe KoHJIeHCATOP?

26. Kak paccuntarh eMKOCTh IJIOCKOTO KOHJeHcaTopa?

27. Kak paccuutarh eMKOCTh OaTapeu KOHJIEHCAaTOPOB?

28. Kak paccuuTaTh SHEPTUIO CUCTEMBI TOUCUYHBIX 3aPSI0B?

Tema 2. IIoCTOAHHBIN 3JIEKTPHYECKHI TOK.

1. MaiiTe onpezeneHne eKTPUIECKOro Toka?
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. UTo npuHuMaeTcs 3a BEJIMYMHY TOKa?
. UTo Ha3bIBaIOT IJIOTHOCTHIO TOKA?
. BBecTu noHsTHE HANIPSHKEHUSI HA yJacTKE LIETH.
. Chopmynupyiite 3axkoH Oma it ydacTKa Iemnu.
. Kak paccunrtarhs conpoTrBiieHHE IPOBOIHUKA C OJHOPOIHBIM CEYEHUEM?
. O0BsicHUTE (PU3NIECKUN CMBICIT YETBHOTO COTPOTUBIICHUS BEIIECTBA.
. Kak ynenpHO€ conpoTuBiieHre MeTalla 3aBUCUT OT TEMIIEpaTypbl?
. Chopmynupyiite 3akoH Jxoyns-JIeHma.
10. Chopmynupyiite 3akor OMa 1JIs TTOJTHOM IIETTH.
11. KakoB ¢usuueckuii cMbici aiekTpoasmkymied cuibl (9J1C) nucrounmka toka?
12. Chopmynupyiite 1 u 2 npasuina Kupxroda.
Tema 3. DjieKTpUYECKHUI TOK B pPa3IMYHbIX cpeax.
. KakxoBa npuposa Toka B metainax? B kakux onbiTax oHa Oblila yCTaHOBJIEHA?
. KaxoBa npupoza Toka B anekrponutax? KakoBa ux ynenbHas 3J€KTPOIPOBOIHOCT?
. Chopmynupyiite 3aKOHBI AJIEKTPOJIN3A.
. Pacckaxkurte 0 mprUMEHEHNH 3IEKTPOJIN3a.
. KaxoBa npupona Toka B razax?
. Kaxue pa3psiapl B razax Ha3bIBalOTCS HECAMOCTOSITEIHBIMU U CAMOCTOSITENIbHBIMU ?
. PacckaxxuTte 0 mprMeHEHUH Ta30BbIX Pa3psioB.
. KakoBa nipupopa rpo3br?
. Kakue BemecTBa Ha3pIBatOT MOJTYITPOBOTHUKAMU?
10. Yto Ha3bIBAIOT COOCTBEHHOHN M MPUMECHON TIPOBOJIUMOCTHIO?
11. Ot 4ero 3aBUCHUT XapakTep NPUMECHOM MPOBOIUMOCTH ?
12. HazoBUTE OCHOBHBIC PUMEHECHHSI TIOTYITPOBOIHUKOB.
Tema 4. MaruuTHoe moJie.
1. MaitTe onpeeneHne MOHATHIO MAarHUTHOE TTOJIE.
2. Yto Ha3bIBAIOT MHAYKIIUEH U HANPSHKEHHOCTHIO MAarHUTHOTO MOJIS?
3. UeM oT/IMYAIOTCS JIMHUU HANPSXKEHHOCTU W JIMHUM MAarHUTHOW MHAYKIUU OT COOTBET-
CTBYIOIIMX JIMHUH 3JEKTPOCTATHYECKOTO MOJIA?
4. Chopmynupyiite u MOSCHUTE pUCyHKOM 3akoH buo-CaBapa-Jlamaca.
5. Jlns wero npumensiercst 3akoH buo-Casapa-Jlammaca?
6. O0bsacHUTE PU3NUECKUI CMBICT €AMHUI] U3MEPEHHUS HAMPSKEHHOCTH MarHUTHOTO TOJISt
B CH.
7. KakoBbl BeTMUMHA M HAMPSDKEHUE CUITbI AMriepa?
8. Chopmynupyiite 3aKkoH AmIiepa.
9. Kak mposBisiercs cuina AMIiepa Mpu pa3IuYHbIX OPUEHTAIUSAX KOHTYpa ¢ TOKOM B OJI-
HOPOJHOM MarHUTHOM IoJie?
10. Kak mposBisercs cuina AMiiepa Ipu MOMEIIEHUU KOHTYpa ¢ TOKOM B HEOJHOPOJHOE
MarHuTHOE moje?
11. Kak paccuurath paboTy nepeMerieH s MpoBOIHIUKA C TOKOM B MarHUTHOM MoJie?
12. ChopmynupyiiTe 3aKOH MOJTHOTO TOKA.
13. KakoBsl BennurHa U HarpaBjieHue cuibl JlopeHma?
14. Tlpoananusupyite nposiBieHue cuibl JIopeHIa mpu pa3TuYHbIX OPHEHTALUAX BEKTOpa
CKOPOCTH 3apsKEHHOM YaCTUIbI B MATHUTHOM IIOJIE.
15. Mcnionb3ys pUCyHOK, OOBACHUTDH B 4eM cocTouT ekt Xoa.
Tema 5. DjIeKTPOMATHUTHAS MHIYKIUA.
. B uem cocTouT siBJI€HUE AIIEKTPOMArHUTHOM UHIYKINUU?
. ChopmynupyiiTe 3aK0H dNMEKTpOMarHuTHON HHAyKiuu Dapayges.
. Chopmynupyiite u nmosicHUTE Ha mpuMepe npasuio JleHma.
. B xakux equHHUIIAX N3MEPSAETCS MOTOK MATHUTHOW WHIYKITUH ?
. B uem cocTouT siBJIeHHME CAMOMHAYKLIUU?
. B uem cocTouT U re UCHOJb3yeTCs SBIIEHUE B3aUMHON MHYKITUU?
. Kak paccuntarh 3HEpruio U IIOTHOCTh SHEPTUH MATHUTHOTO TOJIS?

O 00 ~NO NP~ WN
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Tema 6. MaruuTHble CBOMCTBA BeLIECTBA.

1. [Touemy opOHTaIBHBIC MATHUTHBIM U MEXaHUYECKUH MOMEHTHI AJIEKTPOHA B aTOME IPO-
TUBOIIOJIO’KHO HaIlpaBJICHbI?

2. Yro Ha3pIBalOT TMPOMArHUTHBIM OTHOLIEHUEM?

3. Kakue BemiecTBa Ha3bIBalOT JUaMarHeTUKaMu U apaMarietTukamu? B uem pasznmuue ux
MAarHUTHBIX CBOMCTB?

4. Yto Takoe HaMarHU4eHHOCTh? Kakasi BeIMUMHA MOKET CIY)KUTb €€ aHAJIOI'OM B JJIEK-
TpocTatuke?

5. O0OBsicHUTE TIETIIO THCTEepe3uca ¢peppoMarHeTuka. YTo Takoe MarHUTOCTPUKIIHS ?

6. KakoB MexaHM3M HaMarHU4MBaHUS PeppPOMArHETUKOB?

7.Kakyto Temneparypy s peppomMarHeTuka Ha3piBatoT Toukoit Kropu?

Tema 7. DjieKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI.

1. Yto Ha3bIBAIOT KOJIEOATEIHHBIM KOHTYPOM?

2. YTO Ha3BIBAIOT AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU ?

3. Ilpn xakux ycioBUsX KoeOaHUs B KOHType OyayT HE3aTyXalolIMMH, 3aTyXarolluMHU H
anepuoauuecKuMu?

4. OT KaKMX BEJIMYUH U KaK 3aBUCHUT MIEPHOJ] COOCTBEHHBIX KOJeOaHui B KOHType?

5. Ilo xkakoMy 3aKOHY MPOMCXOJUT 3aTyXaHUe KojeOaHuN B KOHTYPE, U KAaKOBbI OCHOBHBIE
XapaKTEPUCTUKH ObICTPOTHI 3aTyXaHUs?

6. Uem ompenensieTcs Mepro.T BEIHYXICHHBIX KOJIeOaHi B KOHType?

7. B ueM cOCTOUT U MpHU KaKUX YCIOBHSIX HAOIIOAAETCsl pe30HAHC BbIHYKJIEHHBIX KoJieha-
HH1?

8. Kakoe siBIieHHE JI©KUT B OCHOBE NMPOMBIIUICHHOTO CIIOCO0a IMOJyYeHHs TMepeMEHHON
S/C?

9. Uto npunumaetcs 3a 3QGeKTUBHOE 3HAYCHUE TIEPEMEHHOTO TOKa?

10. KakoBbl (a30oBble COOTHOLICHUSI MEX/1y BETUYMHAMU TOKOB U HAINPSHKEHUN Ha aKTH B-
HBIX U PEAKTUBHBIX yJaCTKaX LEMH IEPEMEHHOI0 TOKa?

11. YTo Ha3BIBAIOT AIEKTPOMATHUTHOMN BOJTHON?

12. Yto Obu10 0OHapy»keHo ombiTamu ['epma?

7. YHEBHO-METOANUYECKOE U UTH®OOPMALIMOHHOE OBCIIEYEHUE

Ocnoenasa numepamypa.

1. I'pabosckuii P.1. Kypc dusuku. [Iaekrponnsiii pecype]. M.: Axkagemus, 2012. — 608 c.

2. Ky3uenos, C.1. Kypc ¢usuku ¢ npumepamu permeHus 3aaad. Yacte [I. Dnekrpuuectso
u maraetu3M. Kosebanus 1 BOHBI [ DIIeKTpOHHBIN pecypc]: yueoHoe nocooue / C.M. Ky3nenos.
CIIo.: JIans, 2014. — 416 c.

3. Casenbes, 1.B. Kypc o6meii ¢puzuku. B 5-u TT. Tom 2. D1eKTpUYecTBO U MarHETH3M.
CII0.: JIans, 2016. — 352 c.

4. CaBenne, 1.B. CoopHuK BompocoB u 3aaau mno obmei ¢usuke. CII6.: Jlanp, 2017. —
292 c.

5. Tpodumona T.U. Kypc ¢usuku. M.: Axkagemus, 2017. — 560 c.

Jononnumenvnan numepamypa.

6. Anekcanapos B.H., Cemam B.JI. JlaGopaTopHbIii mpakTUKyM: DJIEeKTpOAUMHAMUKA. M.:
MIII'Y, 2014, 92 c.

7. AnemikeBuu B.A. Dnextpomarnetusm. M.: ®usmariur, 2014. — 404 c.

8. Ilonos C.E., MarseeB O.I1. Metoauueckue yka3aHus JUIsl OpraHU3allMyd CaMOCTOSTENb-
HOM paboTel mpu uzyyenuu ¢pusuku. — Huwxuunit Tarun: HTT'CIIA, 2016. — 43c.

Ilpozpammmnoe ovecneuenue u Humepnem-pecypcol
http://fizzzika.narod.ru
http://www.school.mipt.ru
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCHUIIJIMHBbI
1. Jleximonnas aymutopust — 209A.
2. Crnenmanu3upoBaHHas JabopaTtopus iekrpomaruerusma — 110B.
3. MynbTUMEINAIIPOEKTOP.
4. Komporpammel, yueOHbIe (DUITBMBI U TAOJIHIIBI, TPE3CHTALMH K JICKIMSIM U CEMHUHApaM.
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