degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OOmas ¢pu3mKa: AMEKTPHIECTBO U MArHETU3M

10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE

NpoduJIb MOATOTOBKH: CucteMHbII aHATU3 U yIIPABICHUE B TEXHUYECKHUX, SKOHOMUYIECKHUX U COLIMATIbHBIX
crcTeMax

dusTex-urkona A3pokocMuueckux TexHomoruit
kageapa obueit pusnku

Kypc: 2

KBaJU(PUKAHA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 105 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 225, Bcero 3au. ef.: 5
KommyecTBO KOHTPONIBHEIX paboT, 3aaHuii: 3
[IporpamMmy cocraBunu:

I1.B. [lonos, ka1, ¢u3.-Mar. HayK, JOLEHT

I'.P. Jlokmwun, a-p ¢us.-mar. Hayk, npodeccop, npodeccop
10.H. ®unaros, kana. ¢pu3.-MaT. HayK, TOLECHT

A .B. I'aBpukoB, kana. ¢u3.-MaT. HayK, JOIECHT, JOIICHT
C.B. Bunorpanos, kaua. (u3.-MaT. HayK, TOTICHT, JTOIICHT
B.A. OBunHKYWH, KaH/. TEXH. HAYK, JOIEHT, JIOI[CHT

[Iporpamma obcyxneHa Ha 3aceqanuu kKadenpst oomei ¢puzuku 06.03.2020



AHHOTANMA

B kypce paccmarpuBaroTCsl KIIIOUYEBbIE TOHSATHS M METOIABI (PU3UKHU AIEKTPOMArHUTHBIX SIBJICHUN KaK YacTH
Kypca obmieir ¢usuku, untaemoro B MOTU. Tlpexae Bcero, BBOAATCS OCHOBHBIC BEIHYWHBI, TOHATUS U
MTOCTYJIAThl JUIsl ONMMCAHUA DJIEKTPUYECKOr0 M MAarHUTHOTO MOJS B BaKkyyMe M BemiecTBe. PaccmarpuBaeTcs
SHEPreTU4eCKUi METO BBIYMCICHUS CHJI B 3JIEKTPUYECKOM U MAarHUTHOM NOJIAX. POPMYyIUpPYOTCS TEOPEMBL
lNaycca u nupKymssnuu Uil SIEKTPUYECKOT0 U MAarHUTHOTO TOJIE B BaKyyMe€ M BelllecTBE. [3maraeTcs 3akoH
AIIEKTPOMArHUTHON WHAYKIMH B HMHTErpaNbHON W auddepeHnmanbHol (opmax. JlaroTcs kauecTBeHHbIE
MPECTABICHUS O MEXaHM3ME HaMarHWYMBAaHUS Mapa- M JIMAMarHeTHKOB, 0OCYXIaroTcs (peppoMarHUTHBIN
rUCTEepe3UC U MarHUTHBbIE CBOWCTBA CBEPXIIPOBOAHMKOB I pona. PaccmarpuBaercss ABMIKEHHE 3apsKEHHBIX
YacTHUI] B JIEKTPUUECKUX U MATHUTHBIX MOJsIX. M3maraeTcst Teopusi CBOOOIHBIX U BBIHYKIIEHHBIX KoJieOaHUil B
anekTpuueckux Temsx. OOcyxaaercs mapamerpuueckoe Bo30yXkIeHUe KoieOaHWi W aBTOKOIeOaHHS B
UIEKTPUYECKUX LENAX. BBOOUTCS MOHATHE O CNIEKTPAIBHOM PA3JIOKEHUH M PACCMATPUBAETCS CIIEKTPaIbHBIN
aHaIn3 JTUHEWHBIX cucTteM. BeiBomsitest hopmynbl HalikBrcra u [IoTTKH [T TETUIOBOTO U APOOOBOTO IITYMOB.
dopmynupyroTcs ypaBHeHHsI MakcBesia B MHTerpaibHoi u auddepenunansuoit popme. OTaeabHbBIE JIEKLIUU
MOCBSILEHBl TEOPUM PAaCIpPOCTPAHEHUS JJIEKTPOMArHUTHBIX BOJH B OIHOPOIHBIX JUIIEKTPUKAX MU
BOJIHOBOZAX. BeiBomsaTcs ¢opmynsl ®peHens A 3JIEKTPOMAarHUTHBIX BOJIH Ha TpaHUIE pas3znena ABYX
JIDJIEKTPUKOB. M3mararorcs seMeHThl PU3UKH MI1a3Mbl U CKHH-2QeKTa.

Kypc comepxur B cebe obOcyxkacHHe 0a30BbIX (U3WYECKUX MPOIECCOB, pa3bop 3ajad, JEeMOHCTpAIUH
(GU3MUECKUX DKCIEPHUMEHTOB, 0€3 KOTOPBIX HEBO3MOXKHO IIIyOOKoe moHuMaHue oOmeid ¢usnku. s
YCIICIIIHOTO OCBOCHHUSI OHJIAWH-Kypca CIIyIIaTelo JKelaTrenbHO 3HarTh pasnen «KonebGanus» Kypca oOmiew
¢dm3ukn: «MexaHuKa» M BIIAJIETh OCHOBAMH MaTeMaTHYECKOTO aHaJIM3a, 3HaTh OCHOBHI JIMHEHHOM aireOpsl U
YMETb ONIEPHPOBATH C KOMILJICKCHBIMU YHCIIAMH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cryneHTamMu O0a30BbIX 3HaHMKA B 00JacTH (U3UKM OSJIEKTPOMArHUTHBIX SIBICHWUH IS
JaTbHENIIEro M3y4eHHs APYTUX pas3lnenoB (u3nku M ynIyOneHHOro u3ydeHHs (DyHIaMeHTaJIbHBIX
OCHOB JJIEKTPHYECTBA U MarHeTU3Ma

33)13‘11/[ JAUCHUIIINHBI
° (I)OpMI/IpOBaHI/IG y 06yanomecsI 0a30BBIX 3HAHUI B 001aCTH QJICKTPUYICCTBA U MAarHETU3Ma

. (¢opMupoBaHHE YMEHUIl M HABBIKOB IPUMEHSTH HW3yUYEHHBIE TEOPETUUYECKHE 3aKOHBI U
MaTeMaTHYeCKHe HHCTPYMEHTHI [UIS PeIIeHHs PA3IMYHbIX (GU3HUCCKUX 3a/1a4

. (dopmupoBanre 00MIEPUINIECKON KyJIbTYpBl: YMEHHs BBIIEIATH CYIIECTBEHHBIE (QH3MUECKHE
SBJICHUS M IpeHeOperarb HeCYIIEeCTBEHHBIMU; YMEHHS HPOBOIUTH OLEHKH (PU3NYECKUX BEIMYHH;
YMEHHUS CTPOUTDH MPOCTEHIIINE TEOPETHUECKIE MOAIEIIH, OTUCHIBAIOIINE (PU3HUECKUE TTPOLIECCHI

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kox 1 HanMeHOBaHHE KOMITETCHIIUH WHaukatopsl 1OCTHKEHHUSI KOMITIETCHIIUNT
OIIK-1 CriocoOeH aHaM3upOBaTh 3a/1a49u OIIK-1.1 OcymecTBiseT JIEKOMITO3HITHIO 3a1a91
yIpaBJICHUS B TEXHUUECKUX CHCTEMax Ha yIpaBJIeHHUS, BbIIENIAET 0a30BbIe COCTABIISIONINE 3a0a4n
OCHOBE MPUOOPETEHHBIX 3HAHUH
OIIK-2 CniocobeH ¢hopMyInpoBarh 3a1a4u OIIK-2.1 Bumageer ¢QyHIaMeHTanbHBIMU — TIOHSTHSIMH,
YIpaBICHUS B TEXHUUECKUX CHCTEMaX Ha 3aKOHAMH W TEOpUsSMH  NPOQWIBHBIX  pa3/elioB
OCHOBE 3HaHUH 10 MPOPHUILHBIM pa3enam MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX TUCIUIUINH
MaTeMaTHYECKUX M €CTECTBEHHOHAYYHBIX
THUCLUIIINH
OIIK-7 CriocobeH npuHUMaTh HayqyHO OIIK-7.1 IpamMoTHO W apryMEHTUPOBAHHO (OPMHPYET
000CHOBaHHBIE PEIICHUS B 00JaCTH CHCTEMHOI0 |COOCTBEHHBIE CYKIIEHHSI M OLIGHKH Ha OCHOBE 3HAHHWH I10
aHaJM3a ¥ aBTOMATHYECKOTO YIIPABICHUs Ha npoGUIBHBIM pasnenam MaTeMaTHYeCKUX u
OCHOBE MaTEeMaTHYECKHUX U €CTECTBCHHO-HAYYHBIX JTUCIUIUINH
€CTECTBECHHO-HAYYHbIX AUCIUIUINH
ITK-1 CriocobGeH MpoBOIUTH UCCIIEIOBAHUE I[K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  TOHSATHSIMU,
CHCTEM YTIPABJICHUS U MX KOMIIOHEHT 3aKOHAMH ¥ TEOPHUSMHU CUCTEMHOTO aHan3a

[1K-3 CriocoGeH npoBOIUTH MOJICIUPOBAHUE [IK-3.1 HMwmeer rmiybokoe 3HaHHE ©  T[OHUMaHHUE
CHCTEM YTIPABJICHUS U UX KOMIIOHEHT MOZIEIIMPOBAHUS CUCTEM U TEOPHUU YIPABICHHS




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

YMETB:

0 (yHIaMEHTaJIbHBIC 3aKOHBI U MOHATHUSA (PU3MKU MEKTPOMArHUTHBIX SIBICHUH, a TAK)Ke TPAHULIBI UX
MPUMEHUMOCTH:

0 3aKOH COXpaHEeHus 3apsaa, 3akoH Kynona, mpuHOMO cyneprnosunuu, Teopema [aycca B
MHTErpaIbHOM U U PepeHIINAIEHOM BH/IC;

O IIOHATHE NOTEHIMAJA U €T0 CBA3b C HAPSHKEHHOCTHIO OIS,

O OCHOBHBIC MOHSTHS IPU BBIYUCICHUU DJIEKTPUYECCKOE TIOJIS B BEUIECTBE: BEKTOPHI MOJSIPU3AINN H
ANEKTPUUECKON HHAYKIMH, TOJSIPU3YEMOCTh U TUAJIEKTPUUYECKas IPOHUIIAEMOCTH;

0 3akoH Oma B wuHTerpanbHoW M auddepenHumansuoit ¢opmax, mpaBmina Kupxroda, 3axon
xoyns—JleHua;

0 3akoH buo—CaBapa, Teopema O UHMPKYISAUUH JJIsi MarHUTHOTO TIIOJSi B HWHTETPAbHOM U
T QepeHIanTLHOM BUIIE;

O  OCHOBHBIC IOHSATHS NPH BBIYMCICHUU MAarHUTHOTO MOJSI B BEUIECTBE: MAarHUTHAs WHIYKIUS U
HaNpspKEHHOCTD T0JIS, BEKTOP HAMArHUYEHHOCTH, TOKU IPOBOAMMOCTH U MOJIEKYIISIPHbIE TOKH;

O 3aKOH 2JIEKTPOMAarHUTHOM WHIYKIMH, TpaBuio JIeHna;

O  OCHOBHBIC TIOHSITUS TEOPHHM KoJIeOaHWU: CBOOOJIHBIC 3arTyXaroliue KoiieObaHus, kodhduiueHTt
3aTyXaHus, Jorapu@MUUECKuil AEKPEMEHT U JOOpPOTHOCTh, BBIHY)KICHHBIC KoJecOaHMs, PE30HAHC,
napaMeTpuyeckoe Bo30yxIeHue koebaHnuii, aBTokoacOaHms;

0 ypaBHEeHHUs MakcBesia B MHTErpaJibHON 1 au(depeHnnansHon Gpopme;

0 3aKOH COXpaHEHMs 3Hepruu u reopema lloiiHTHHTa;

0 0a30BbIC MOHATHUS O TIa3ME ¥ BOTHOBOAX.

0 NPUMEHATh HM3YYCHHbIE OOIIMe (U3NYECKHE 3aKOHBI JJISl PELICHHS KOHKPETHBIX 3a4ad o
UIEKTPUUYECTBY U MAarHETU3MY:

0 TPHUMEHATH TeopeMy l'aycca s HaXOXACHHsI IEKTPUUYECKOTO MOJI B BAKYYME U B BELIECTBE;

0 3amuchiBaTh U pemiath ypasHeHus Ilyaccona u Jlammaca;

0 TPHUMEHSATH TEOPEMY O HUPKYISILUK ISl HAXOKICHNUS MarHUTHOTO MO B BAKYYME M B BEILIECTBE;

0 IPUMEHSATh METOA «U300paKEHUID» [T BEIYMCICHUS JEKTPUUYECKUX U MAarHUTHBIX TTOJICH;

0 TPHUMEHSITH SHEPIeTUUECKUN METOA BBIYMCIICHUS CHII B QIIEKTPUYECKOM U MarHUTHOM TI0JIE;

O PacCUUTHIBATH MEKTPUUECKYIO EMKOCTD U KO3()(UIIMEHTHI caMO- U B3aUMOMHIYKIIUH;

0  HCHOJB30BaThb KOMIUIEKCHYIO ()OpMY MpPEICTaBICHHS KOJeOaHUH M BEKTOPHBIC AHArPaMMBI MIPH
pacuere Koje0aTebHBIX KOHTYPOB;

0 aHaJIM3UPOBaTh (U3MYECKUE 3aJayd, BBIIEISSI CYLICCTBEHHBIE M HECYLIECCTBEHHBIE ACHEKTHI
SIBJICHUSl, U Ha OCHOBE IIPOBEAEHHOIO aHalu3a CTPOUTh YIPOIUEHHBIE TEOPETUUYECKUE MOZIEIU
(U3NYECKUX SBICHUM;

0 [PUMEHATh pa3IUyHble MaTeMaTUYECKUEe MHCTPYMEHTHI pEIIeHUs 3aJad MCXOIsd U3
c(hOpMyYIIUPOBAaHHBIX (PUZNUECKUX 3aKOHOB, H IPOBOAUTH HEOOXOAMMbIE aHAIMTHUECKHUE U YHCICHHBIC
pacy€Thl.

BJIAJIETD:

4. Cox

¢ OCHOBHBIMH MCTOJaMH PCHICHUA 3a1a4 (1)I/ISI/IKI/I QJICKTPOMAruuTHBIX ﬂBHeHHﬁ;
® OCHOBHBIMH MAaTEMAaTUYCCKUMU HHCTPYMCHTAMHU, XAPAKTCPHBIMU Ui 3aJa4 JJICKTPUUYCCTBA U
Mar"g€Tus3ma.

epsKkaHue TMCHUIIHMHBI (MOYJIs), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHueM

OTBCACHHOI'O HA HUX KOJHICCTBA AKAACMHUICCKUX YaCOB U BU/10B y‘-leﬁl-lLIX 3aHSATHH

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTh
pabora
1 DJNEeKTpUUECKOE MOJIe B BAKyyMe 8 4 12




2 DJeKTpUUECKOE T0JI€ B BEIIECTBE 8 4 12
MaruutHoe ToJie TOCTOSIHHBIX TOKOB B

3 10 4 16
BaKyyMme

4 MaraurHoe I10JI€ B BEIIIECTBE 10 6 17

5 JIBi>keHHE  3apsDKEHHBIX — YacTHIl B ) 5 ]
ANEKTPUUECKUX U MATHUTHBIX MOJISIX

6 DNeKTpOMarHuTHbBIE KOJIEOaHHUs 10 4 16

7 DJeKTpOMarHuTHbIE BOJIHBI 10 4 16

8 [1na3ma 2 2 8

Nroro yacos 60 30 105

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (OceHnwii)

1. DnexTpudecKkoe moje B BaKyyMe

1. DnexTpuueckoe Mojie B BaKyyMme. OJEKTPHUECKHE 3apsifbl U JJIEKTPHUYECKOe IMojie. 3aKoH
coxpaHenusi 3apsina. HampspkéHHocTs snexTpuueckoro mois. 3akoH Kymona. Cucrema eanHuI
CI'CO. Ilpunmmm cynepmno3uiuu. OIeKTpudyeckoe mone qumonsa. Teopema [Taycca mmst
3NIEKTPUUYECKOTO TOJII B BaKyyMe B MHTerpaibHoU U nuddepenuuansioi Gopmax. E€ npumenenue
JUISL HAXOXKIAEHUsS DIIEKTpOCTaTHdecKuX Mojiei. [loTeHnnanbHbll XapakTep 3JEKTPOCTATUYECKOIO
nonst. [loteHuman u pasHocTh moTeHIHMaNoB. CBs3p HANPSHKEHHOCTH IMOJSL C TPaIUEHTOM
oTeHUuMasna. [ paHnyHbIE YCIOBUS Ha 3apsKEHHOM NOBEpXHOCTH. YpaBHeHus [lyaccona u Jlamnaca.
EanHCTBEHHOCTH pelIeHus 3JIEKTPOCTaTHIECKOM 3a1aui. MeTos «u300paskeHuin.

2.  Drextpuueckoe rmoiie B BemecTse. [IpoBomHuku B snexTpudeckoMm mnone. [lomspuszanus
IMAJIeKTpUKoB. Bekrop momspmzammu. CBOOOAHBIE W CBsI3aHHBIE 3apsiabl. Teopema [aycca mpu
HAJIMYUU JUIICKTPUKOB. Bekrop asnexrpuueckoil MHAYKIuH. [lonspu3yeMocTh U AUIICKTPHUYESCKAst
NPOHUIIAEMOCTb. | paHWYHBIE YCIOBUS Ha IIOBEPXHOCTH IPOBOAHMKA M HA TpaHUIE JBYX
IURJICKTPUKOB. OJleKTpuueckass EMKOCTb. KoHAeHcaTopbl. DHEprusi 3JIeKTPUYECKOro Mojisl U eé
Jokanu3anys B mpocTpaHcTBe. OOBEMHAs IJIOTHOCTH JHEPrud. B3amMHas SHeprust 3apsiios.
OHeprusi [UNONA B 3JCKTPUUYECKOM TIONE. ODHEPreTHUYECKH METO[ BBIYHMCICHHUS CHI B
ANEKTPUUECKOM IOJIE.

3. MarauTtHoe 1moje HMOCTOSHHBIX TOKOB B BakyyMme. IlocTostHHBINH Tok. CHila M IJIOTHOCTH TOKA.
3akon Oma B mHTerpanbHOil M auddepeHunanbHoil Gopmax. DnekrpoaBwxkymas cuia. [IpaBuna
Kupxroga. Pabora u MomHocTh mocrossHHOTo Toka. 3akoH Jlkoyms—Jlenna. Toku B 0OBEMHBIX
cpenax. MarHUTHOE TIOJIE MOCTOSIHHBIX TOKOB B BakyyMe. Bektop marmTHON mHmyknmu. Cua
Jlopenna. Cuna Awmmepa. 3akoH buo—CaBapa. MarHuTHoe 1oje pPaBHOMEPHO [BHXKYIIETOCS
TOYEYHOTrO 3apsja. PamMka ¢ TOKOM B MarHMTHOM Ioje. MarHMTHBI MOMEHT Toka. Teopema o
LUPKYIALUKN JUIS MarHUTHOTO TIOJIE B BaKyyMmMe M €€ NPUMEHEHHE K pacyeTy MarHUTHBIX IOJIEH.
MarHutHOe ToJIe TOPOMIANbHOM KaTyllku U coneHounna. uddepennuanbHas Gopma TEOpEeMbl O
LUPKYIIALUH.



4. MarnuTHOE TIONie B BellecTBe. MarHuTHas MHIYKIUS W HampsDKEHHOCTh moist. BexTop
HAMarHU4eHHOCTH. TOKM NPOBOIAMMOCTH M MOJEKYISApHBbIE TOKH. TeopemMa O LUPKYISALUU IS
MarHuTHOIO IOJIs B BellecTBe. ['paHuYHbIE yclOBUs Ha IpaHULE IBYX MarHeTukos. lIpumeHeHue
TEOpEMbl O LHPKYIALMU A pacu€Ta MarHUTHBIX MoJjiel. MarHuTHbIE CBOWCTBAa BEILIECTBA.
KauecTBeHHble NpeCTaBIeHUs] O MEXaHU3ME HaMarHUYMBaHUs Nlapa- U JuamMarHeTukoB. IlonsaTue o
¢deppomarneTukax. lucrepesuc.  MarHuTHele ~ CBOHCTBa  CBEpXIpOBOAHMKOB | poga.
OneKTpoMarHuTHasT MHAYKLMS B JABIDKYILMXCS M HENOJBW)KHBIX IIPOBOJHUKAX. 3aKOH
3NeKTpoMarHuTHOM wuHAykuuu. l[IpaBmio Jlenma. OTHOCHTENBHBIN XapakTep 3IEKTPUYECKOTO U
MarautHoro moneir. [lpeoOpazoBamme —E um —B (mpu  v<<c). Koadpduumentsr camo- u
B3aUMOMHIYKIMU. Ilponiecc ycTaHOBIEHMSI TOKAa B LIENH, COAEpKAIEH HHIYKTUBHOCTb. Teopema
B3aUMHOCTH. MarHutHast »Heprust ¥ e¢ JIoKaau3auus B Ipo-cTpaHcTBe. OOBEMHAs IUIOTHOCTh
SHEpruy. ODHEPreTHUYECKH METOJ BBIYMCICHHA CHJI B MarHuTHoM moine. [logpémHas cuia
3JIEKTpOMarHuTa.

5. I[BI/I)KCHI/IC 3apAKCHHBIX YaCTHIL B 3JICKTPUYCCKUX U MAarHUTHBIX HOHSIX.I[BI/I)I(CHI/IC 3apAKCHHBIX
JacCTHUIl B SJICKTPUICCKHUX U MAlrHUTHBIX ITOJIAX. OHpeILeJ'IGHI/Ie YACIBHOIO 3apsaa 3JICKTPOHA.

6. DrnekrpomarHuTHble KojeOanus.KBasucranumonapueie mnpouecchl. KoneOanus B JTHHEHHBIX
cucremax. KonebarenbHbiit kOHTYp. CBOOOIHBIE 3aTyXatomlue konebanus. Koaddunuenr 3aryxanus,
norapu@MuUecKuil  IEKPEeMEHT ¥ JOOPOTHOCTb. DHEPreTHYECKUIl CMBICH  JOOPOTHOCTH.
BeiHykneHHble KoneOaHMsA MOA JCHCTBHEM CHHYCOMIAIBHOW CHIIBI. AMIUIMTYOHAas U ¢a3oBas
xapakrepuctuku. Pezonanc. [Iporecc ycraHoBieHHs cTalMoHapHBIX KoneOaHuid. [lapamerprueckoe
Bo30yxkaecHue koiecOanumit. [lomstme 00 aBTokoneOanmsix. OOparHas CBs3b.  YCIOBHE
camoBO30ykaeHus. Ponp HenmHeitHOCTH. OnekTpudeckue (uykryanun. TermmoBoi mym, Qopmyna
Hatiksucra. /Ipo6oBoii mym, popmyna [lorTku (6e3 BeiBoaa). DiryKTyallMOHHBIN Tpeie] H3MEPEHHUSI
cnadbix curHanoB. KomruiekcHas ¢opma npencraBieHus KoneOaHuil. BekTopHbIe auarpamMel.
KomrmuiekcHoe conporusnenue (umrienanc). [Ipasuna Kupxroda mis nmepemeHHbIX TOKOB. Pabora u
MOIIHOCTh TIEPEMEHHOT0 TOKa. BBIHYKJEHHBIE KojeOaHWs IION JEHCTBUEM HECHHYCOHMIAIBHOMN
cunbl. AmmiurtynHas U (aszoBas Momynsanuu. [loHsATHe O cHekTpanbHOM pasnoxeHHH. CrekTp
OZIMHOYHOTO TPSMOYTOJIIFHOTO HMMITYJIbCA M TIEPHOIUYECKON TMOCIECAOBATEIIFHOCTH HMITYJIBCOB.
CootHomienne HeonpeaenéHHocTe. CrieKTpalbHBIA aHalu3 JHHEHHBIX cucTeM. KoneOarenbHbIi
KOHTYP KaK CIIEKTpaJbHBIA MpuOop. YacToTHAst XapaKTepUCTHKA M MMITYJILCHBIA OTKIUK. [loHsATHE O
JETeKTUPOBAaHUN MOIYJIMPOBAHHBIX CUTHAJIOB.

7. DNeKTpOMarHWTHbIC BOJHBI. YpaBHEHWs1 MakcBemsia B WHTerpanbHOW u auddepeHnnantb-HOR
¢opme. ['pannunsie ycnoBus. Tox cmemenus. MartepuanbHble ypaBHeHUs. BonHOBoe ypaBHEHHe.
DJIEeKTPOMarHUTHBIE BOJHBI B OJHOPOJHOM JAMAICKTPHKE, HX TMOMNEPEYHOCTh U CKOPOCTb
pacnpoctpanenus. [1oTOk 3Heprum B 3JIEKTPOMArHUTHOW BOJIHE. 3aKOH COXpPAHEHHS SHEPIHH U
teopema [loifHTHHra. DiMeKTpoMarHUTHAas TMpUpona cBeTa. MOHOXpOMAaTHYECKHE BOJHBI
Kommuiekcnas amrumnryna. Ypasuenue [enbmronsna. Ilnockue um cdepudeckue Boiubl [laBneHue
M3TydeHHs. DJIEKTPOMAarHUTHBIM uMITynbc.M3mydenne aunons (6e3 BbiBoaa). lloHsTne o muHMAX
nepenaun sHeprun. JByxnpoBoganas auaug. Kosgounuent crosueit Boansl (KCB). CormacoBannas
Harpys3ka. JJIEeKTPOMarHuTHbIE BOJHBI B IPSMOYTOJbHOM BOJHOBOAE. /lMCIEpCHOHHOE ypaBHEHHE.
Kputnueckas wacrora. Ilonsitue 06 00bEMHBIX pe3oHaropax.. CKHH-3QQEKT. DIeKTpOMarHUTHBIC
BOJIHBI Ha TpaHULIE pa3Aeia ABYX AU3IeKTpukoB. @opmynel @penens. SABnenue bprocrepa. SABnenue
MOJTHOTO BHYTPEHHETO OTpakeHusl. [loHsTHE O TOBEPXHOCTHBIX BOJHAX.

8. Ilmasma.. IIna3zma. DxpanupoBka, aedaeBckuil paanyc. [lnasmennas yacrora. Juanexkrpuyeckas
[IPOHUIIAEMOCTD I11a3Mbl. DJIEKTPOMAarHUTHBIE BOJIHBI B IJIa3Me€.

2. DNeKTpUYecKoe MoJie B BEIIECTBE

IIpoBoguukM B onekTpudeckoM mnone. Ilomspusanus AUANEKTPUKOB. BekTtop mnonsgpuzanuy.
CBoOonmHbie W cBsi3aHHBIE 3apsabpl. Teopema [aycca mpu HamMuWu JUDIEKTPUKOB. Bekrop
leKTpudeckod MHAYKIMU. [lonsgpuzyeMocTb M AUAIEKTpUYEcKas MPOHUIAEMOCThb. |paHWYHBIC
YCJIOBHS Ha [TOBEPXHOCTH IIPOBOAHMKA U HAa I'PAHMLE JIBYX JUIJIEKTPUKOB. DJIEKTpUUYECKasi EMKOCTb.
Konpencaropsl. DHeprus 3JIEKTPHUYECKOrO MO W e€ Jokanu3anust B mpoctpaHcTtBe. OObEMHas
IUIOTHOCTh 3HEpruu. B3aumHass sHeprus 3apsioB. OHEprust JUIOJIS B IJIEKTPUUYECKOM IIOJIE.
DHepreTUYeCcKUil METO BBIYHUCIICHHUS CHIT B DJICKTPUUYECKOM I10JI€.

3. MarauTtHoe I10JI¢ MOCTOSHHEIX TOKOB B BaKyyM¢e



[Moctostanbii Tok. Cuia W IIIOTHOCTh ToKa. 3akoH Oma B MHTErpaibHOH W auddepeHnnamIbHOR
¢dopmax. DnexrpoaBmwkymas cuina. [Ipasuna Kupxroda. Pabora m MOIHOCTH MOCTOSIHHOTO TOKA.
3akon Jlxoyns—Jlenna. Toku B 00bEMHBIX cpeiax. MarHUTHOE T0JIe IOCTOSTHHBIX TOKOB B BaKyyMe.
Bexrop marnutHoit unaykuuu. Cuina Jlopenna. Cuna Amnepa. 3akon buo—CaBapa. MarautHoe mosne
PaBHOMEPHO ABMIKYILEIOCs TOYEYHOIo 3apsja. Pamka ¢ TOKOM B MarHMTHOM Ioje. MarHMTHBIN
MOMEHT ToKa. Teopema 0 HMPKYIALWHU AJI MATHUTHOTO TI0JIS B BaKyyMe U €€ IPUMEHEHHUE K PacueTy
MarHuTHBIX MoJiel. MarHuTHOE TMoJie TOPOMIAIbHON KaTylmIKu W cojeHounaa. JuddepennmansHas
(hopma TeopeMbl O HUPKYIISLHH.

4. MarguTHoO€ 1OJI€ B BEIIECTBE

MarnuTHast MHAYKLIUS ¥ HaIpsDKEHHOCTH Noist. Bekrop HaMarHnueHHOCTH. TOKM MPOBOIMMOCTU U
MOJIEKYJISIpHBIE TOKM. TeopeMa O LMPKYISALMU Ui MarHUTHOIO Iojsl B Beulectse. ['paHuuHbIe
YCIIOBUSI HAa TpaHHLE [BYX MAarHeTHkoB. IIpuMeHeHHe TeopeMbl O LUPKYISILMU IJis pacuyéra
MarHuTHBIX Toneld. MarnuTHble cBoWcTBa BellecTBa. KauecTBEeHHbIE IPEACTABICHUS O MEXaHU3ME
HaMarHU4MBaHUs napa- u AuaMaraeTukoB. [lonstue o ¢peppomarnerukax. ['mcrepesuc. MaruuTHbie
CBOWCTBA CBEPXIIPOBOIHUKOB | poa. DieKTpoMarHuTHast MHAYKIMS B JIBMOKYIIHUXCS U HETOIBUKHBIX
MPOBOJHHUKAX. 3aKOH 3AyIeKTpoMarHUTHON MHIykuuu. [IpaBuno Jlenma. OTHOCHTENBHBIA XapakTep
AIIEKTPUUYECKOTO U MarHUuTHOTO mosei. [lpeobpazoBanue —E u —B (mpu v<<c). KoaddurmeHnrts
camo- U B3auMomHAyKUuH. IIpomecc ycraHOBIEHHMS TOKa B LENH, COIEpKalleld HHAYKTUBHOCTb.
Teopema B3auMHOCTH. MarHutHas SHeprusi M e€ Jokanu3anus B MpocTpaHcTBe. OObEMHas
IUIOTHOCTh HEPTUU. DHEPreTUUYECKU METO/ BHIYHCIICHUS CHII B MarHuTHOM nosie. [logpémuas cuna
3JIEKTpOMarHuTa.

5. IIBI/I)I(CHI/IC 3apsSHKCHHBIX YaCTHUL B SJICKTPUYCCKUX U MArHUTHBIX MOJIAX

HBI/I)KGHI/IG 3apsKCHHBIX YaCTHUIl B JJICKTPUYCCKHUX W MArHUTHBIX IOJIAX. OHpeHCHEHI/Ie YACIIBbHOI'O
3apsaa 3JICKTPOHA.

6. DNEeKTPOMarHUTHBIE KoeOaHus

KBasucranmonapusie npoueccol. KoneOanuss B JMHEHHBIX cucTemax. KoseOarenpHbBIN KOHTYP.
CBoOonHbie 3aryxaromue konebanus. KoadduimeHt 3atyxanus, JTorapu@MUIecKuil TeKpeMeHT U
JNOOPOTHOCTb. DHEPreTUUECKH CMBICT JOOPOTHOCTH. BBIHYX/IEeHHBIE KOJeOaHUs Mof ACHCTBHEM
CUHYCOMJAIbHOW cuibl. AmrutyaHas W (aszoBas xapakrepuctuku. Pesonanc. [lIpomecc
YCTaHOBJICHUS CTAIIMOHAPHBIX Konebanwmii. [lapameTpudeckoe Bo30yxaeHue konebanuid. [lonstue 00
ABTOKOJICOQHHMSIX. Oo6parnas CBSI3b. Ycnosue CaMOBO30YKJICHHUS. Ponb
HenuHelHHocTu. Jnekrpuueckue ¢nykryaunu. Termosoi mym, ¢popmyna Haiiksucra. J[po6oBoii mym,
¢dopmyna Ilortku (6e3 BbIBoma). DIYKTYalMOHHBIA TpeAeN H3MEPEHHsS CIa0blX CHUTHAJIOB.
KommnekcHas ¢opma mnpencrapieHus KoneOaHuwit. BekropHeie auarpammbl.  KomruiekcHoe
compotuBnenue (umrenanc). [lpasuna Kupxroda s nmepeMeHHBIX TOKOB. PaboTa M MOIIHOCTH
MEPEMEHHOTO TOKa. BBIHYKICHHBIC KoJeOaHWs TI0J JCHCTBUEM HECHHYCOWIAIBHON CHIIBL
AmmnutynHast u ¢azosas Monynsaiuu. [loHsATHE O creKTpabHOM pasznokeHHH. CIIeKTp OIXMHOYHOTO
MPSIMOYTOJIFHOTO HMMITYJbCa W TNEPUOAMYECKOM IOCIEI0BATEILHOCTH HMMITYJIbCOB. COOTHOIIEHHE
HeomnpenenéHHocTed. CreKTpalbHBI aHajdu3 JHUHEWHBIX cucTeM. KoneOaTenbHbIli KOHTYp Kak
CIIeKTpajJbHBIH TpuOOp. YacToTHas XapakTepUCTHKa W WMIYJIbCHBIH OTKIHMK. [loHsATHE O
JETeKTUPOBAaHUU MOIYJIMPOBAHHBIX CUTHAJIOB.

7. DneKTpOMarHuTHbIE BOJIHBI



VYpaBHenus: MakcBelia B uHTerpaiibHol u auddepeHnunanbaoil popme. [pannunsie ycnosus. Tok
cMmenieHus. MarepuanbHble ypaBHEHHs. BoOJHOBOe ypaBHEHHE. OIIEKTPOMArHUTHBIC BOJHBI B
OZIHOPOIHOM JMAJIEKTPHKE, MX IOMEPEYHOCTh M CKOPOCTh pacmpocTpaHeHus. [loTok sHepruum B
ANIEKTPOMArHUTHOW BOJIHE. 3aKOH COXpaHEHHUs SHEpruu u Teopema [lodHTHHTA. DIeKTpOMarHUTHAs
npupona csera. MoHoxpomarnueckue BosiHbL. KomriekcHast aMIuinTya. YpaBHeHue lenbMroibia.
[Tnockue u chepudeckre BoNHBI J[aBieHUE W3ITy4EHHs. DJIEKTPOMArHUTHBIA UMITYIIbC. M3mydeHne
aunonst  (6e3 BbiBozma). IlomsTne o mMHMAX Tepenaud dHEpPruu. J[ByXNMpoOBOIHAS JIMHUSL.
Koaddunuent crosueit Bomubl (KCB). CornacoBaHHas Harpys3ka. OJIEKTPOMAarHUTHBIE BOJHBI B
IpsSMOYTOJIBHOM BOJHOBOAE. /JlucnepcnonHoe ypaBHeHue. Kpurtuueckas dacrora. Ilonstue 00
00BEMHBIX pe3oHaTopax.. CKUH-3Q(EKT. DIeKTpOMarHUTHBIC BOJHBI Ha TpaHHIE pasjenia JBYX
JuanekTpukoB. ®opmynsl  Dpenend. fenenue bprocrepa. fIBieHuME MNOJHOTO BHYTPEHHETO
orpaxenus. [loHATHE O TOBEPXHOCTHBIX BOJHAX.

8. Ilmazma

[lmasma. OkpanupoBka, nebaeBckuii paguyc. IlmasmeHHas wacrora. JlMdneKkTpuueckas
[IPOHUIIAEMOCTD I11a3Mbl. DJIEKTPOMAarHUTHBIE BOJIHBI B IJIa3Me€.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

* JlekunoHHas ayqUTOPHs, OCHAIIEHHAS MYJIBTHMEAUHHBIM ITPOSKTOPOM H IKPAHOM

+ OO0opynoBaHue /IS JICKIIMOHHBIX JIEMOHCTpALNii

* Y4eOHbIC ayIUTOPHHU, OCHAIEHHBIE TOCKOU

» JlocTyn Kk OMOIHOTEKaM y4eOHON TEXHUUYECKON TUTepaTyphl, B TOM YHUCIIE 3JI€KTPOHHBIM,
HEOOXOAMMBIN JUTS OCYIIECTBIICHUSI CAMOCTOSTEIILHOM PaboThl 00yYarOIIXCS

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. O6mmii kypc usuku [Tekcr] : B 5 T. T. 3 : DnexkrpudectBo : yued. mocobue aiis By3os / /1. B.
CuByxuH .— 4-e u3f., crepeotun. — M. : uzmarnurt, 2002-2006, 2009 .— 656 c.
2. OcHoBsl pusuku [Teker] : Kypce oOmieit puzuku : B 2 T. T. 1. Mexanuka, 31eKTpUYECTBO U
margetusM. Koinebanus u Bonusl, Boanosas ontuka / A. C. Kunrcern, I'. P. JIokmun, O. A. OJ5X0B ;
o pex. A. C. Kunarcera .— 2-e u3z., ucnp. — M. : ®usmaniur, 2007 .— 704 c.
3. OnexrpuuectBo u MarHeTu3Mm [Tekct] : yue6. nocodbue ams By3os / H. A. Kupuuenxko ; M-Bo
oOpazoBanus u Hayku PD, Mock. uz.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
4. JlaboparopHsIii mpaktukyM 1o obmieit ¢pusuke [Tekcr] : B 3 T. T. 2 : DneKTpU4eCTBO U MarHETU3M :
yue0. mocobue i By3oB / ox pea. A. JI. [manyna ; M-Bo obpa3oBanus u Hayku Poc. deneparn,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3p-8o MOTH, 2007 .— 280 c.
5. CoopnuK 3a/1a4 110 001eMy Kypcey ¢usuku [Teker] : B 3 4. Y. 2 : DneKTprUUecTBO U MarHETH3M :
y4e0. mocobue st By30B : pek.M-BoM oOpazoBanus PO / mox pen. B. A. OBunHKHHA ;
Mock.(pu3uKO-TeXH.MH-T (TOC.YH-T .— 3-€ u3[l., ucnp. u gorn. — M. : ®usmarkuura, 2004 .— 400 ¢
6. Kanmamuukos H.IT., CmonabipeB M.A./OcHOBBI Qu3nku B 2-x ToMax M.-JlaGoparopust 3uanuii, 2017

JlononHuTenbHAs TUTEpaTypa
1. OnexrpudectBo [Tekcr] : yue0. mocobue mist CTY/IEHTOB BY30B : ionl. M-BoMm oOpasoBanus Poc.
®eneparun / C. I. Kananrankos .— 6-e u3f., crepeorun. — M. : @usmatiut, 1985, 2004, 2008 .—
624 c.
2. OcHOBHI Teopun AekTpudecTBa [ Texct] : yae6.mocodue mis yH-ToB:non.loc.kom.CCCP / N.E. Tamm
.— 10-e uzn.,ucp. — M. : Hayka, 1989 .— 504c.
3. KoneGanwus v BoHBL. BBeneHue B akycTuky, paguodusuky u ontuky [Tekcr] : yueo. mocodue aiis
By3oB / I. C. l'openuk ; mon pea. C. M. PeitoBa .— 3-e uzng. — M. : @usmarinut, 2007 .— 656 c.
4. Metonp! pemieHns 3a1a4 B oouem kypee ¢puzuku. Teopusi, popmynsl, Tadmuusl [ Texer] : yueb.
nocobue st By3oB / B. I1. KopsiBoB .— M. : Ctyznent, 2014 .— 446 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



1. http://mipt.ru/education/chair/physics/S_I1I/Metod 3/— metomuieckuii pazuen caidta kadeapsl
Oobweit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — anexrponnas 6ubnuoreka MOTU, paznen «O0mas
¢duznkay

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekimoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpEe3EHTalNN.

Jluteparypa, pekoMeHyeMasi K Kypcy, JOCTYIHA B 3JIEKTPOHHOM Buje (cM. 11.[1,2] mepeuns pecypcos
WH(POPMAIMOHHO-TEIICKOMMYHHUKAIIMOHHOM ceTn "MHTepHeT", He0OOXOAMMBIX JIJISl OCBOCHHS
JUCUUTUTHHBI (MOAYJIS1)), TaK YTO CTYACHTHI MOTYT YUTATh YIEOHUKHU MPSAMO CO CBOMX IUIAHILIETOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, m3yvarommii kKypc «OOmas Qusuka: DIEKTPUYECTBO W MArHeTU3M», JOJDKEH HE TOJIBKO
M3yYUTh 001Me (PU3rUecKre 3aKOHBI U TIOHSTHSI, HO HAyYUThHCS MPUMEHSATh UX Ha MIPAKTHKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsITENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAJIBHO He0oOXoAMMOE BpeMs s pabOThl CTyJAeHTa Haja TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTHPOBAHHUE PEKOMEHIOBAHHOU JTUTEPATYPHI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUS;

— pellieHue 3a/1a4, IpeAIaraéMblx CTyIEHTaM Ha JIEKLUAX U IPAKTUYECKUX 3aHATHSIX,
— TMOJITOTOBKY K KOHTPOJIBLHOH paboTe, ciade 3aJaHuii, SK3aMeHY.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[Mokazarenem BiaJeHUs MaTepUANOM CIYXHUT yMEHHWE pemiath 3aaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUYECKME 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penreHun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHHIC
TEOPETUYECKHUE CBEACHMS U NPOBOIUTH BCE HEOOXOAMMBIE BBIYUCIICHHUS, JOBOMS 33]1ady /0 KOHEYHOTO
oTBeTa. 3ajada CUMTAeTCs PEIIEHHOH, €CIM OHAa COACPKUT OOOCHOBAHHOE pEICHWE: CCHUIKH Ha
MpUMEHseMbIe PU3NIESCKUE 3aKOHBI 1 KOPPEKTHBIE BHIKJIAIKH, a TAKXKE TMPaBUIILHBIA YACICHHBIA OTBET
(ecnu B 3aade eCTh YUCIIOBBIC JaHHEIC).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadenpa oomieit pu3nku

Kypc: 2

KBau(pukanus: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH
PazpaGoTunkm:

I1.B. [lonos, ka1, ¢u3.-Mar. HayK, JOLEHT

I'.P. Jlokmwun, a-p ¢us.-mar. Hayk, nmpodeccop, npodeccop
I0.H. ®unaros, kana. ¢pu3.-MaT. HayK, TOLECHT

A .B. I'aBpukoB, kana. ¢u3.-MaT. HayK, JTOIECHT, JOICHT
C.B. Bunorpanos, kaua. (u3.-MaT. HayK, IOTICHT, JTOIICHT
B.A. OBunHKYWH, KaH/. TEXH. HAYK, JOIEHT, JIOI[EHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.1 OcymecTBisieT JIEKOMITO3HUIIHIO 3a/1aun
yIpaBJeHUs, BbIIEsAET 0a30BbIe COCTABIISIIOIINE 33/1a91

OIIK-2 Criocoben ¢popMynupoBarh 3a1a4u
YIpaBJIEHHs] B TEXHUYECKUX CUCTEMaX Ha
OCHOBE 3HAHUH 110 MPOPHIBLHBIM pa3esam
MaTeMaTHYECKUX U €CTECTBCHHOHAYYHBIX
JTUCIUTITHH

OIIK-2.1 Buageer ¢QyHIaMeHTaIbHBIMH  HOHSATHSIMH,
3aKOHAMM U TEOpUsAMH  NPOQWIBHBIX  pa3/esioB
MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX AUCIMITIINH

OIIK-7 CriocobeH npuHUMAaTh HayYHO
000CHOBaHHBIE PEIICHUS B 00JIaCTH CHCTEMHOTO
aHaJIn3a ¥ aBTOMaTUYCCKOTO YIPABJICHUS Ha
OCHOBE MaTEMaTHYECKUX U
€CTCCTBCHHO-HAYYHBIX JUCIUTUTAH

OIIK-7.1 IpamoTHO W apryMEHTUPOBAaHHO (OPMHUPYET
COOCTBEHHBIE CYXJICHHS M OLICHKH Ha OCHOBE 3HAaHHWH IO
poQUIBHBIM paznenam MaTeMaTH4eCKUX 51
€CTECTBEHHO-HAyYHbIX AUCLUIUIUH

[TK-1 CriocoOeH mpoBOIUTE UCCIICIOBAHNE
CUCTEM YIIPaBJICHUS U UX KOMIIOHEHT

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  TOHATHUSIMH,
3aKOHAMU M TEOPUSIMH CUCTEMHOTO aHAJIN3a

[MK-3 CriocobeH nMpoBOUTh MOJICTUPOBAHHUE
CHCTEM YIIpaBJICHUS U UX KOMIOHEHT

[MK-3.1 HWmeer minybokoe 3HaHWE ©  IOHHMaHUE
MOJEJINPOBAHMSI CUCTEM U TEOPUH YIIPABICHUS

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YJIbTAaTC HU3YUCHUA AUCHUILIAHBI «0611[39[ (I)I/I3I/IK3.Z QJICKTPUYCCTBO U MArHCTU3IM» 06y‘{aIOH_II/II\/’IC$I

JOJIKCH:

3HATb:

0 (yHIaMEHTaJIbHBIC 3aKOHBI U MOHATHSA (PU3MKU MEKTPOMArHUTHBIX SIBICHUH, a TAK)Ke TPAHULIBI UX

MNPUMCHUMOCTHU:

0 3aKOH COXpaHEeHus 3apsaa, 3akoH Kynona, npuHOMO cyneprnosunuu, Teopema [aycca B
HUHTETPaIbHOM U Ju(depeHInaTbHOM BUE;

O IOHATHE NOTEHIMAJA U €T0 CBA3b C HAPSHKEHHOCTHIO OIS,

O OCHOBHBIE MOHITHS IPU BBIYUCICHUH JIEKTPUUECKOE OIS B BEIIECTBE: BEKTOPHI MOIAPU3ALUH U
ANEKTPUUECKON HHAYKIMH, TOJSIPU3YEMOCTh U TUAJIEKTPUUYECKas IPOHUIIAEMOCTH;

0 3akoH Oma B wuHTerpanbHoW M auddepenHumansuoit ¢opmax, mpaBmina Kupxroda, 3axon

xoyns—JleHua;

) 3aKOH BI/IO—CaBapa, TCOpECMa O MNUPKYISAOUU [JJIA MArHuTHOTO II0JIE B HHTCTPAJIbHOM H

T QepeHIanTLHOM BUIIE;

O  OCHOBHBIC INOHSATHS NPH BBIYUCICHUU MAarHUTHOTO TOJSI B BEUIECTBE: MAarHUTHAs WHIYKIUS U
HaNpspKEHHOCTD T0JIS, BEKTOP HAMArHUYEHHOCTH, TOKU IPOBOANMOCTH U MOJIEKYIISIPHbIE TOKH;

O 3aKOH 2JIEKTPOMAarHUTHOM WHIYKIMH, TpaBuio JIeHna;

O  OCHOBHBIC TIOHSITUS TEOPHHM KoJIeOaHWI: CBOOOJIHBIC 3aryXaroliue KolieObaHus, kodhduiueHt
3aTyXaHus, JOrapu@MUUECKuil AEKPEMEHT U JOOpPOTHOCTH, BBIHY)KICHHBIC KoJecOaHMs, PE30HAHC,
napaMeTpuyeckoe Bo30yxkIeHue konebaHuii, aBTokoaeOaHms;

0 ypaBHEeHHUs MakcBesia B MHTErpaJibHON 1 Au(depeHnnansHon popme;

0 3aKOH COXpaHEHMs 3Hepruu u reopema lloiiHTHHTA;

0 0a30BbIC MOHATHUS O TUIA3ME ¥ BOTHOBOAX.

yMeTh:




0 NPUMEHSTh M3y4YCHHBIC OOIMe (HU3MYECKUE 3aKOHBI JUIS PELICHUs KOHKPETHBIX 33jad 110
ANEKTPUUECTBY U MarHETH3MY:

0 TpHUMEHSTH Teopemy ["aycca Ui HaXOXKACHHS IEKTPUUESCKOTO OISl B BAKYYME U B BEIIECTBE;

O 3amuChIBaTh U pemarb ypaBHeHus [lyaccona u Jlarmaca;

0 NPUMEHSTH TEOPEMY O LIUPKYIISIMHU ISl HAXOXKICHHUSI MAarHUTHOTO TIOJISt B BAKyyMe M B BELIIECTBE;

0 TPUMEHSATh METOJ «U300paKESHUID» IS BEIYUCICHUS MIEKTPUICCKAX U MAarHUTHBIX TIOJICH;

O TPUMEHSTH SHEPIreTUUSCKUN METO/] BEIYMCIICHHS CUJT B JJISKTPHYECKOM U MAarHUTHOM T10JI€;

O PacCYUTHIBATH AEKTPUIECKYIO EMKOCTh U KOI()(HUIIMEHTHI caMO- U B3aUMOMHIYKIIUH;

O  HCIIOJB30BaTh KOMIUIEKCHYIO ()OpMY HpEICTaBICHUS KOJIEOAHHH M BEKTOPHBIC JUArpaMMBbl IPH
pacuere KojeOaTeIbHBIX KOHTYPOB;

O  aHaIM3UpOBaTh (DU3MUECKHE 3a7aud, BBLIEISAS CYIIECTBEHHBIC M HECYLIECTBEHHbBIC AaCIEKThI
SBJICHUS, ¥ Ha OCHOBE NPOBEACHHOTO aHalM3a CTPOUTH YIPOIMIEHHBIE TEOPETHYECKHE MOJIEIN
(UBNYECKUX SBICHUI;

0 IIPUMEHATh PAa3IUYHble MATEMATUYECKUE HHCTPYMEHTBl PpELICHHUs 3a4a4 HCXOAs U3
c(OpPMYIUPOBAHHBIX (U3NUECKUX 3aKOHOB, M IPOBOJUTH HEOOXOIMMbIE aHATUTHUECKUE U YHUCIICHHbIE
pacy€Thl.

BJIA/IeTh:

¢ OCHOBHBIMH METOAaMHU PCHICHHUA 3a1a4 (I)I/I3I/IKI/I OJICKTPOMArHUTHBIX }IBHEHI/II‘/'I;
° OCHOBHBIMU MAaTCMATUYCCKUMHU HHCTPYMCHTAMHU, XAPAKTCPHBIMHU JJIA 3aJda4 JJICKTPUYCCTBA H
MarbaeTusma.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO



3. [lepeyeHb THNMOBBIX KOHTPOJbHBIX 3aJaHMIi, HCNOJIb3yeMbIX Il OLleHKW 3HAHUI, yMe-
HUM, HABBIKOB

[TpomexyTouHas aTTectauus 1o aucuuiuinHe «Oomas ¢pusnuka: IJIEKTPUYECTBO U MarHeTU3M»
OCYIIECTBIISIETCS B (hOpMe DK3aMeHa. DK3aMEH COCTOMUT U3 JIBYX YaCTEH: MPOBOIUTCS B TUChMCH-
HOM | YCTHOU (opme.

Ha nuceMeHHOI 4acTH 5K3aMeHa CTYAEHTY Ipeularaetcs pemuTh 5 3amaad. Bee npemiaraemele
3a[auu TPEACTaBISIOT cO00i OpUTHHAIBHBIE aBTOPCKHUE 33aJauH, CIEIHATbHO MOArOTOBICHHBIC
st ox3amena. C mpuMepamu 3a1a4d IPOIUIBIX JIET MOKHO O3HAKOMHTRCS Ha caiTe Kadeapsl 00-
meid  ¢u3MKK B pasfene  JK3aMEHALMOHHBIX ~ MarepuajoB  3a  3-ii  ceMecTp
http://mipt.ru/education/chair/physics/S_II/Ex_el/

YcTHas 9acTh 3K3aMeHa MPOXOAUT 1o OmieraM. B kakaoM Ouiere Colep:KUTCS TEOPETHUECKUN
BOIIPOC U3 MPHUBEIECHHOIO HIKE CIHMCKA 3K3aMEHAIIMOHHBIX BOMpocoB. Kpome Toro, cryneHrty
IpeJIaraeTcsi U3JI0XKHUTh [TOATOTOBJICHHBIN 3apaHee «BOIPOC MO BEIOOPY», KOTOPHIM MOKET ObITh
KaK OJIMH U3 TyHKTOB MPUBEAEHHOTO HUKE CIHUCKA, TaK U JIF000H BOMPOC, 3aTparuBaeMblil B U3y-
YaeMOM Kypce WM HEMOCPEACTBEHHO CBSA3aHHBIN C HUM. B KauecTBe Bompoca 1mo BEIOOPY MOTYT
OBITH U3JI0KEHBI PE3YIBTATHI IPOCIIAHHON CTYIEHTOM JJa0OPATOPHOH pabOTHI.

Crucok BOIIPOCOB YCTHOI'O 5K3aMCHa:

1. 3akon Kynona. Hanpsk€HHOCTb 3JIEKTpHUYECKOr0 MOJs. DiIeMEeHTapHbli 3apsa. [IpuHimn
cynepno3unuu. Enununnel namepenus 3apsana (B cucreme l'aycca u CH). Ilone Toueunoro
JUIIOJIS.

2. Teopema I'aycca I 5IEKTPUYECKOTO MOJIA B BaKyyMe (MHTErpaibHas ¥ JudepeHnanb-
Hast opmel). [Ipumepsl TpUMEHEHHUS.

3. TloreHumanpHBIN XapakTep EKTPOCTATUIECKOTO 1Mo, [loTeHnnan u pa3HoCcTh NOTEHIIHA-
n0B. Teopema 0 IMPKYISILUY B 2JIEKTPOCTATUUECKOM IoJ1e. CBsA3b NOTEHLIMANA C HAIIPSDKEH-
HOCTbIO noJisl. [loTeHnman nosast TO4eYHOro TUIMOJIs.

4. TloteHumain snekTpocraTHyeckoro noss. Y pasHenue Ilyaccona u ypaBHenue Jlamnaca. ['pa-
HUYHbIE YCIIOBUS U METOJ] 3€PKaJIbHBIX U300paKeHUH.

5. IIpoBomHUKM B 3JEKTPOCTATHMYECKOM II0Jie. DJEeKTpocTaTHyecKas 3aliuTa. | paHUYHbIE
yCIJIOBUS Ha MMOBEPXHOCTH NMPOBOJHUKA. [IpoBodiuii map B 3J€KTPOCTATUUECKOM IOJIE.

6. JIMPJEKTPUKHU B 3JIEKTPOCTATUUECKOM I0Jie. MeXaHu3M MOJsSpU3aLuu Iu3eKTpuKkoB. CBo-
00JHBIE U CBA3aHHBIE (ITOJIAPU3ALMOHHbBIE) 3apsaabl. BekTop nmoispuszanuu. CBa3b BEKTOpa
HOJISIPU3ALUY € TOJSIPU3ALMOHHBIME 3apsaaMu. [ToBepXHOCTHBIN U 00BEMHBIN MoNspU3a-
LIUOHHBIE 3apsJIbI.

7. Bekrtop nossipu3anyu 1 €ro cBA3b C MOIAPU3ALMOHHBIMU 3apsamMu. BekTop anekTpuueckoit
uHAYKIMU. [Tonsipu3yeMocTh U Iu3NeKTpruyecKas IpOHUIAeMOCTb.

8. Teopema ['aycca amst 3IeKTpUUYECKOTO MOJIS B AUAIEKTPUKaX (MHTErpaibHas u quddepen-
nuanbHas (Gopmbl). ['paHndHbIE YCIOBUS HA TPaHULIE pa3jiena IBYX AUDIEKTPUKOB.

9. DnekTtpuyeckas EMKOCTb YeAMHEHHBIX MPOBOJHUKOB M KOHJEHCATOpOB. Pacuér éMkocTH
IJIOCKOT0, CPEPUYECKOro U LUINHIPUUIECKOTO KOHAEHCATOPOB.

10. DnexTpuueckas Heprus U e€ Jokanu3auus B npoctpaHcTBe. OOBEMHAs TUNIOTHOCTD SHEP-
TUHU. DHEPTHUs AUIIOINS BO BHELTHEM IoJie ((KECTKUM U ynpyruil nunoinn). Bzanmuast sHeprus
3aps10B.

11. Cunsl, neficTByIONIME HA U0 B HEOJHOPOIHOM DJIEKTPUUECKOM TT0JIe. DHEPTETUICCKUT
METO]I BBIYMCIICHHS CHJI (citydan: =const U=const).

12. TloctosiHHBI TOK. CHila U TDIOTHOCTH ToKa. CTOPOHHUE CHITBL. 3aKOH COXpaHEHHS 3apsiia U
YPaBHEHHE HENPEPBIBHOCTH. TOKM B HEOTPAHUYEHHBIX CPENAX.

13. 3akon Oma (MHTEeTpasbHas U JTOKainbHast GopMbl). [I0oCTOSIHHBIN TOK B 3aMKHYTOM KOHTYPE.
OnextponBuxkymas cuia. [Ipasuna Kupxroda. [Ipumeps: npuMmeHeHus.



14.

15.

16.

17.
18.
19.
20.
21.
22.

23.
24,
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26.

27.

28.

29.

30.

31.
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35.

36.

37.

38.

PaboTa 1 MOUTHOCTH MOCTOSTHHOTO TOKa. 3akoH J[xoyms—JIeHna B MHTErpanbHOM U JTOKaJIb-
HO opme.

MarsauTHoe 110J1€ NOCTOSIHHOTO TOKa. BexkTop MaruuTHOM nHaykuuu. Cuna Jlopenna u cuna
Awmmnepa. 3akon buo—CaBapa. MarHUTHBIII MOMEHT paMKH C TOKOM. MOMEHT CHJI, IEHCTBY-
IOIUKA HAa PaMKy C TOKOM B MarHUTHOM I10JI€.

Teopema o HUPKYISILIMK MAarHUTHOTO TOJISl B BaKyyMe (MHTerpaibHas U AuddepeHnnaibHas
dopmer). [Ipumepsr npuMmenenus. MarautHoe nose coynenonaa. Teopema ["aycca ans mar-
HUTHOTO TOJIsI (MHTerpalibHas U quddepeHnranibaas GopMal).

MarsauTHoe€ 1oJje B BelecTBe. MoJIeKyJIsipHbIe TOKH. BEKTOp HAMarHU4eHHOCTH U €r0 CBSI3b
C MOJICKYJIIPHBIMH TOKaMU (MHTerpaiabHas u quddepenunanbaas GopMmal).

Teopema 0 HMPKYJIALUMU MaTHMTHOTO 110115 B BelecTe. Bektop H . IIpuMenenue k pacuéry
MAarHUTHBIX LIETIEN.

['paHnyHbIE YCIIOBHS 111 BEKTOPOB B n H Ha rpaHuie pasaena JByX MarHETHKOB.
[TocTOAHHBIA MarHuT. MarauTHble nojis B u H 1mocTosHHOro Maraura.

MarauTHbIE CBOKWCTBA CBEPXIIPOBOAHMKA |-T0 poma. Dddext Meiicuepa. [ panudnbie ycio-
BUsI Ha IOBEPXHOCTH CBEPXITPOBOJHUKA. CBEpXIIPOBOJALINH Iap B MATHUTHOM TIOJIE.
Pabora cun Ammepa 1o nepeMerieHnio BUTKa C TOKOM B MAarHUTHOM I10JIE.
DJIeKTpOMarHuTHasi MHAYKIUS B IBUXKYIIMXCS poBoAHMKaX. [IpaBuno Jlenna.
DNeKTpOMarHuTHasi MHAYKLMS B HEMOJBUKHBIX ITpoBoAHMKaX. dDapaneeBckas U MaKkCBeI-
JIOBCKAsl TPAaKTOBKAa SBJICHUS AJIEKTPOMATHUTHOM MHAYKIMU. BuxpeBoe snexkTpuueckoe
oJIe.

Hepenatusucrckoe npeobpazosanue nonei B4 B npu nepexoze ot oaHoit MHepUHaIbHOI
CHUCTEMBI K ApYroii. MarHuTHOE MOJIe PABHOMEPHO JIBHKYILIETOCA 3apsa.

JIBuKkeHHe 3apsHKeHHBIX YacTHUIl B OJICKTPUUECKOM U MarHuTHOM mouisax. JpeiidoBoe nBu-
skeHue. [{lukioTpoHHas yacrora.

Maruuthsiif motok. Koaduimentsr caMOMHAYKIIMHY U B3aUMOUHIYKIIUU. IHTYKTUBHOCTD
COJICHOM/IA M TOPOUIAIIBHON KATYILKH.

VYcraHoBieHUE TOKA B 1IENH, COAEpKallel THAYKTUBHOCTh. MaruuTHas sHeprus Toka. Jlo-
KaJIn3alUsl MAarHUTHOM SHEPIUU B IIPOCTPAHCTBE.

B3aumnast sHEprus TokoB. Teopema B3auMHOCTH. B3auMHasi HHIYKTUBHOCTD JIBYX KaTyILEK
Ha 00111eM MarHUTOTPOBOJIE.

OHepreTM4ecKkuil METO/ BBIUMCIIEHMSI CUJI B MarHUTHOM none. [ToxpémHast cuna anexTpo-
MarHura.

IlepeMmeHHOE DIEKTPUYECKOE T10JI€ U €T0 MarHuTHOE JercTBue. Tok cmerenus. [Ipumepsl
pacuéra.

Cucremsl ypaBHeHUI MakcBenia B uHTerpajabHoi ¢Gopme. I'pannynble yciaoBus. Marepu-
aJbHbIE YpaBHEHMUSI.

Cucrema ypaBHeHuit MakcBeria B auddepenunansHoit popme. I'panndnsie yenosus. Ma-
TepHUaJIbHbIE YPaBHEHUS.

BonHoBoe ypaBHEHUE Kak clieZiIcTBUE ypaBHeHU MakcBeinia. Inockue anekrpoMarauTHbIe
BOJIHBI B OIHOpOAHOM cpeze. CKopocTh pacnpocTpaHeHus. [lonepedHocTs aneKTpoMaruuT-
HBIX BoH. CBa3p moneii B ¥ B B myockoii snexkrpomarauTHO# BomHe.
MonoxpomaTtuueckast (rapMOHMYecKas) Iiockas BosiHA. CTosuue 3IeKTPOMarHUTHBIE
BOJIHBL. OTpa’keHHE INEKTPOMArHUTHON BOJIHBI OT IJIOCKOM IMMOBEPXHOCTH UAECAIBHOTO MPO-
BOJIHMKA.

DNeKTpOMarHUTHHIE BOJIHBI B BOJTHOBOaX. [IpocTeiiiye TUIbI 3J1€KTPOMarHUTHBIX BOJIH B
BOJIHOBOZIE IPSAMOYTOJIbHOTO cedyeHusi. Kputuueckas vactora. J{nmHa BONHBI U (a3oBas
CKOPOCTbH BOJIH B BOJTHOBO/IE.

JIByXnpoBoAHAasl JIMHUSA Kak MpPUMEP HEKBAa3MCTALMOHAPHOW ILENMH. DJIEKTPOMAarHUTHAas
BOJIHA B JBYXIPOBOAHON JuHUU. CKopocTh BosHBI. BoiHoBOe comportuBnenue. Cormnaco-
BaHHAs Harpys3Ka.

ITotok sneprun. Bekrop IloitnTuHra. Teopema [loiinTrHra. [IpuMeps! mpuMeHeHns.



39. Hasnenue nznydenus. Onpitel Jlebenea. D1eKTPOMarHUTHBIA UMITYJIBC.

40. U3mydyeHue 37eKTPOMArHUTHBIX BOJH. M3mydenue koneOmromnierocs aumnods (0e3 BEIBOA).
Juarpamma usiydeHus. 3aBUCUMOCTb MOLTHOCTH M3JIy4EHHsI OT 4acTOTHI (3aKOoH Peies).

41. OtpaxeHue U MperoMIICHUE IEKTPOMArHUTHBIX BOJIH Ha IUIOCKOM I'paHUIEe JBYX TUAJIEK-
TpukoB. ®opmynsl Openens. Koapdunmentsl orpaxxeHus u mnpo3padyHoctu. Yroia bpro-
ctepa. [lonHoe BHyTpeHHee oTpaskeHue. [IoHsATHE O HEOTHOPOAHBIX BOTHAX.

42. Cxun-3¢¢ext. Tonmmua cKUH-C105, €€ 3aBUCKMOCTD OT YacTOTHI U TPOBOJUMOCTH.

43. KBa3zucranuoHapHble IPOIECChl. Y paBHEHHE rapMOHUYecKoro ocuuuiaropa. CBoOOIHbIE
KOJIEOAHUSI OCHMIIIATOPA C 3aTYyXaHUEM.

44, KosddurnueHTt 3aTyxaHus, JOrapuPMUIECKU TEKPEMEHT, TOOPOTHOCTh KOJeOATeIHbHOTO
KoHTYypa. [IpeBpaiieHust sHEprUn MpH 3aTyXaAIOIMUX KOJIeOaHUIX. DHEPreTHUECKUI CMBICI
JTIOOPOTHOCTH.

45. BeIHYXJICHHBIC KOJIeOaHHs B IMHEHHBIX cucTeMax (rapmoHudeckast BHemHsss D/[C). Am-
IUTUTYAHO-(ha30Basi XapaKTepUCTHKA JIMHEHHBIX GuiabTpoB. KonebatenbHblil KOHTYp. Pe3o-
HaHc. [lIupuna pe3oHaHCHON KPUBOI1 U €€ CBA3b ¢ JOOPOTHOCTHIO.

46. Ilponecchl ycTaHOBICHUS BHIHYKACHHBIX KojeOaHuil. buenus.

47. Pacuér uenei, cogepxaiiux CONpoOTUBIICHUS, UHAYKTUBHOCTH U EMKOCTHU IIPH TapMOHUYE-
CKOM BHEIIHEM BO3AEeMCTBHH. MeTo/l KOMILIEKCHBIX aMIUTUTYZ. BeKTopHbIE AMarpaMMel.
Pe3onanc.

48. TlpaBuna Kupxroda mjist nepeMeHHbIX TOKOB. PaboTa 1 MOIIHOCTH MEPEMEHHOTO TOKA.

49. BeIHYXJICHHBIC KOJICOAHUS B JIMHEHHBIX CHUCTEMaX IOJ JCHCTBHEM HETapPMOHUYCCKOM
BHEIITHEH CUJIbI — CIIEKTPAJIbHBIN aHATN3 JTMHEUHBIX CUCTEM.

50. MogynupoBaHHBIC KoJieOaHus. AMIUTUTYIHAS U a30oBasi MOAYJSIIHs. BekTropHOe n300pa-
JKEHUE MOJIYJIMPOBAHHBIX KoyieOaHuii. CrekTpsl KoJeOaHuii, MOAYIUPOBAHHBIX MO aMILIU-
Tyne ¥ ¢a3ze (Ipu CHHYCONIATLHOW MOTYIISIINN ).

51. IlpeacraBneHue MOIYIMPOBAHHBIX CUTHAIIOB B BUJIE CYNEPIIO3UIIMYA TAPMOHUYECKHUX KOJIe-
O6anuif. OnbiTel Mannensiitama. [lonstue o pasnoxenun Dypoe (pan Pypbe, HHTETpa
®ypse). [Ipumeps! criekTpanbHbIX pasinoxkeHuil. COOTHOIICHHE HeONpeaeIEHHOCTEH.

52. Tlapamerpuueckue KosieOaHUs. YCIOBUS BO3OYKIEHUS WHIYKTHBHOW IMapaMeTpHUIeCcKOn
MAIIUHBI, TAPAMETPUIECKUN PE30HAHC.

53. TlonsTue 06 aBTOKONCOaHUIX. OOpaTHAS CBSI3b. Y CJIOBHE CAMOBO30YKICHHS.

54. Tlonsarue o mna3zme. [lebaeBckuii paanyc. IlnazMenHble KoebaHus U IUIa3MEHHAs 4acToTa.

55. JlusnexTpuyeckas NPOHUIIAEMOCTb MJIa3MBbl.

4. Kputepuu onieHMBaHUSA
[To pe3ynbTaram pemieHus 3a7ad MUCbMEHHON YacTH SK3aMeHa 3a KaXIyI0 3a7auy BBICTaBISIETCS
oT 0 10 3 6aI0B COrIacHO CIEAYIOIIUM KPUTEPUSIM:

3 6ata: 3agaua pelieHa MoJIHOCTBIO BEPHO (T. €. IPUBEACHBI TPABUILHOE 00OCHOBAHHOE
pelIeHre W JaHbl OTBETHI HAa BCE BOMPOCH 3a/1aud). BO3MOXKHO HamMunMe MEIKHUX HEIOYETOB
(omMCKH, HECYILIECTBEHHbIE aprU(PMETHUECKHE OLTHOKHN).

2 Gauta: 3ajada pelieHa, X0 PeIIeHUsl 3aa4d B 1I€JIOM BEPEH, HO €CTh CYIIECTBEHHbBIC
He0YETHI (OIMOKH B BBIKIIAAKAX, aOCYpIHBIM OTBET U T.I1.).

1 6amn: 3agada He peleHa, HO BCE OCHOBHBIE (pM3MUYECKHE 3aKOHBI, HEOOXOAUMBIE IS
perieHus, chopMyIuPOBAHBI TPABUIBHO.

0 GanoB: 3aaua He pelIeHa UM pelieHa HeBEPHO (OCHOBHBIE 3aKOHBI 3aTMCAHBI C OIITHO-
KaMU, JINOO He MOJHOCTHIO, MOJIX0 K PELICHUIO 33]]aul TPUHIUIHNAIBHO HEBEPEH WITH PElIeHUe
3a]]a9i HE COOTBETCTBYET YCIIOBHIO).

[Tony4yeHHble 6ayIbl CYMMHUPYIOTCS U BBICTABIISIETCS OLIEHKA 32 MUCbMEHHYIO YacTh HK3aMeHa 110
CIEYIOLIEH cXxeme

OreHka bamner | Cymma 6ai-
JIOB




10 15
OTJIMYHO 9 13-14
8 12
7 11
XOPOIIIO 6 9-10
5 8
4 6-7
YIOBJIETBOPUTEIHHO 3 5
HEYJIOBJIETBOPUTEIILHO 2 2-4
1 0-1

OrieHKa 3a MHCHMEHHYIO YaCTh 9K3aMeHa ONpeeiieT MaKCUMAaIbHYI0 HTOTOBYIO OIIEHKY 3a 9K3a-
MEH. B HCKIIFOUUTENBHBIX CIy4asix, €ClIM Ha YCTHOM 4YacTH JK3aMEHA CTYIEHT IEMOHCTPUPYET
IIPEBOCXO/IHBIE TEOPETHUCCKUE 3HAHKUS U YPOBCHb IIOHUMAHHMS IPEJAMETa, HTOrOBask OI[CHKAa MO-
JKeT OBbITH MOBBINIEHA, HO HE Ooliee, ueM Ha 2 6auia (mo 10-06amipHOM mKae).

Ha YCTHOM OK3aMCHC HpCHOIlaBaTeJH) OILICHHUBACT OTBECT CTyIIeHTa B IICJIOM U BBICTABJISICT OHGHKy
COTJIACHO MPUBEIEHHBIM HUKE KPUTEPUSAM U U3JI0’KCHHBIM BBIIIE 3aMEYaHUSIM KacaTeIbHO MUCh-
MEHHOMW YacTH DK3aMeHa:

Ouenka «oTyim4uHo (10)» BbICTaBiIsSIETCS CTYAEHTY, IOKAa3aBIIEMY BCECTOPOHHUE CUCTEMAaTHU3UPO-
BaHHbIE INTyOOKHE 3HAaHUs y4eOHOM MporpaMMel U 3a €€ MpesenaMu, a TakKe YMEHUE YBEPEHHO
IPUMEHSTh UX HA MIPAKTUKE IIPU PEILICHUU CJIOKHBIX HECTaHIAapTHBIX 3a/1a4.

Ouenka «oTan4Ho (9)» BBICTABISIETCS CTYACHTY, TIOKa3aBIIEMY BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE NTyOOKHE 3HaHUs y4eOHOM MporpaMMbl U YMEHHE YBEPEHHO IIPUMEHATh UX HA IPAKTUKE
IIPU PELICHUN HECTAHIAPTHBIX 3aJ1a4.

OneHka «0TJM4YHO (8)» BBICTABIACTCS CTYACHTY, MMOKa3aBIIEMY BCECTOPOHHUE CHCTEMAaTHU3UPO-
BaHHBIE TNTyOOKHE 3HAHUA YUeOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSTh UX Ha MIPAKTHKE
MIPU PEIICHUH HECTAHMAPTHBIX 3a/1ay, OJHAKO JOMYCTUBIIEMY HEKOTOpPHIE HETOUYHOCTH TPHU OT-
BETE.

OtueHka «xopouro (7)» BBICTAaBISETCS CTYACHTY, €CIIU OH MPOAEMOHCTPUPOBAIT TBEPI0C 3HAHKE U
YBEpPEHHOE MOHMMAaHHUE MaTepHalia yueOHOW MporpaMmbl U YMEHHE CBOOOJHO MPUMEHSTH (pu3u-
YEeCKHE 3aKOHBI Ha MPAKTUKE NIPU PELICHUH TUIIOBBIX 3a/a4.

Ouenka «xopomro (6)» BBICTABISETCS CTYICHTY, €CIIH OH IPOJEMOHCTPUPOBAN TBEPAOE 3HAHHE
MaTepuaia y4eOHON mporpaMMbl U YMEHUE MPUMEHATh (PU3NYECKHE 3aKOHBI HA MPAKTUKE MPU
pELICHUH TUIIOBBIX 3a/]1a4.

Ouenka «xopouro (5)» BBICTaBISIETCS CTYACHTY, €CIIU OH IPOAEMOHCTPUPOBAI TBEPAOE 3HAHUE U
NOHMMAaHKE MaTepHralia yd4eOHOM MporpaMMbl U yMEHHUE IPUMEHSITh (PU3NUYECKUE 3aKOHBI Ha TPaK-
TUKE TPU pEIIeHUH TUIIOBBIX 3314, OJIHAKO JIOMYCTUJI IIPH OTBETE PsiJ] IPyObIX HETOYHOCTEH.

O1eHKa «yI10BJIETBOPUTEIBHO (4)» BBICTaBIIsICTCS CTY/ICHTY, IOKa3aBlIeMy (pparMeHTapHBIHN Xa-
pakTep 3HaHUH, TOMYCKaBIIEMYy HETOYHOCTH B (JOPMYIUPOBKE OCHOBHBIX 3aKOHOB U 0a30BbIX MO-
HSTHIA, HO TIPH 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTh PelIaTh MPOCTHIE 3aa4H U BiIaje-
HUE OCHOBHBIMH pa3jieJaMH yueOHOW MporpaMMbl, HEOOXOTUMBIMU AJIs AajIbHEHIIEro 00ydeHusl.

OueHka «ya0BJIeTBOPHTENbHO (3)» BHICTAaBISIETCS CTYICHTY, ITOKa3aBIIEMy CHIIBHO (pparMeH-
TapHBIA XapakTep 3HAHUH, JOMyCKaBIIEMY IpyOble OMNOKHU B (POPMYTHUPOBKE OCHOBHBIX 3aKOHOB



1 0a30BBIX TOHATHI, HO MIPH 3TOM MPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTH pEIlaTh MPOCTHIE 3a-
JlaY¥ U BIIAJICHUE OCHOBHBIMH pa3jiejiaMd YU4eOHOM MpOrpaMMbl, HEOOXOAUMBIMH ISl TalIbHEH-
[IeT0 00YYCHHMSI.

Ol1ieHKa «HeY/I0BJIeTBOPUTEIbHO (2)» WK «HEYT0BJeTBOpHUTENLHO (1)» BhIcTaBIsCTCS CTY-
JICHTY, KOTOPBIA HE 3HACT 3HAYNUTEIBHYIO YaCTh OCHOBHOTO COJICP)KaHHS POTPaMMBbI, CUCTEMa-
TUYECKHU JOMYCKaeT rpyObie OmMUOKH npH (HOpMyITUpOBAaHUH OCHOBHBIX (PU3NYECKUX 3aKOHOB
WM HE CIIOCOOCH KOPPEKTHO MPUMEHSATH (PU3NUECKUe 3aKOHBI JaXKe [UIs PEIIeHHs IPOCTHIX 3a-
nad.

5. MeToauyeckue MaTepuaJibl, onpeaessiiolue Npoueaypbl oleHMBaHUs 3HAHUMH, YMEHHId,
HABBIKOB M (WJIH) ONBITA 1EATEJILHOCTH

IMopsinok nmpoBeeHUsi MUCHLMEHHOI0 IK3aMeHa.

Bpems nmpoBeeHnss TUCHbMEHHON YacTH AK3aMEHA COCTaBIISICT 4 acCTpOHOMUYEeCKUX vaca. Ha Jk-
3aMeHEe MPEeIAraloTCsl JUTsl PEHICHHUS 5 OPUTHHAIIBHBIX 337a4. TeMbl COOTBETCTBYIOT TEMaM CEMH-
HApCKUX 3aHATHHA. 3a/lada CYUTACTCS PEIIEHHOM, €CIM OHA COJCPKUT OOOCHOBAHHOE PEIICHUE:
CCBIJIKH Ha IIPUMEHseMbIe (DU3MUECKHUE 3aKOHBI M KOPPEKTHBIC BBIKJIAJKH, a TAaKXKE NMPaBUIbHBIN
YHUCIICHHBIM OTBET (€CITU B 3a/1a4e €CTh YUCIIOBHIC JaHHBIC). Ha 3Kx3aMeHe pa3penraercs moib30-
BaThCsI JIFOOBIMHU 3aMUCAMU U YUCOHBIMH TIOCOOUSIMH B OyMakHOM Buje. Kareropuuecku 3ampe-
[1aeTCs BKIIFOYATH JIFOOBIE YCTPOHCTBA, KOTOPBIE MOTYT CIYXKUTh CPEJCTBAMH CBSI3U — HOYTOYKH,
TUTAHIICTHI, TeJIe()OHBI U T.11. HapymuTenu yaanstoTes ¢ 9K3aMeHa ¢ OLIEHKOH «HEYJOBIECTBOPH-
TeNbHOY». Pa3periaercs moiap30BaThC KAIBKYIATOPAMU. 3alpemiaeTcs MOIb30BaThCS KaIbKyJIIs-
TOpaMu B MOOMJIBHBIX TeJIePOHAX, HOYTOYKax U T.II.

IMopsiiok NpoBeeHUs] YCTHOTO IK3aMeHa.

DK3aMeH NPOXOJUT B TPAAULIMOHHOM (hopMe Oecebl pernoiaBaTesis Co CTYASHTOM 110 TeMe
HK3aMEHAIIMOHHOTO OmiieTa. DK3aMEeHAIMOHHBIA OWUJIET COJCPKHT JBa MyHKTA: «BOMPOC O BbI-
60py» ¥ OAMH BOIIPOC U3 MPOTrPaMMBI Kypca.

«Bompoc 1o BEIOOPY» CTYIEHT TOTOBHT CAMOCTOSITEIIHHO 10 9K3aMeHa. BBIOOp TeMbI ocy-
IIECTBIIAETCS IPH KOHCYJbTAIlMM MPENoAaBatelis, BeyIIero ceMuHapcKue 3ajanus. Bompocom
10 BBIOOPY MOJKET OBbITh 1) yrirybiieHHOE M3JI0)KEHHE OJTHOTO U3 IIYHKTOB IIPOrpaMMBl, 2) BOIIPOC
WIN 33J1a4a, HEMOCPEICTBEHHO CBSI3aHHbIE C TEMAaTHKON Kypca, OJJHAKO He 3aTPOHYThIE B HEM, 3)
W3JI0KEHUE M 3allUTa PE3yJIbTaTOB JabOpaTOpHOM padOThI, TPOJETAHHOM CTYIEHTOM B Jiabopa-
TOPHOM IIPaKTHKYME B KauecTBE JIOMOJHUTENbHONU paboThl. Ha oTBeT 1o «Bompocy 1o BEIOOPY»
CTYJIEHTY TIpeiocTaBisieTcs He 6onee 10 MUHYT.

Ha noaroroBky k oTBeTy mo 6uinery cryneHty aaércs ot 30 1o 45 muHyT. B Teuenue sk3a-
MEHa CTYJIEHTY HE pa3pelaeTcs MoJIb30BaThCsl BEIYMCIUTENFHON TEXHUKOM, TNTEPaTypoi, 3apa-
Hee MOATOTOBJIEHHBIMU COOCTBEHHBIMHU 3aIUCSAMM M JIPYTHUMHU MaTepHajlaMH, OTHOCSIIUMUCS K
IpeMeTy, KpoMe 9K3aMEeHAIIMOHHOM MPOrpaMMBI Kypca.

B mporecce oTBeTa Ha «BOMPOC MO BBIOOPY» paspelaercs MoIb30BaTHCS 3apaHee MoJIro-
TOBJICHHBIM TUIAHOM OTBETa M 3apaHee MOJrOTOBJICHHBIMHU HILTIOCTparusaMu/rpadukamu, mpe-
CTaBJICHHBIMH B OyMa)KHOM BHJIE, TUOO Ha DIIEKTPOHHOM HocHUTee (TutaHmeT/HoyToyk). Mcmons-
3yemble rpa@UKy WK WITIOCTPALUU HE JO0JKHBI CoiepaTh yacTel TekcTa nokiana. Ha moaro-
TOBKY OTBETa Ha «BOIPOC IO BEIOOPY» (MOBTOpEeHUE) Naércs He Oojiee 5 MUHYT.

B mporiecce oTBeTa 1o OmieTy sK3aMeHaTop MOXKET 3a/1aBaTh yTOUHSIONIHE BONpOockl. [Tocie
OTBETa MO0 OMJIETY SK3aMEHATOpP BIIPABE 33/1aBaTh CTYJACHTY JIOObIE JOMOJIHUTENbHBIE BOIIPOCHI
0 TIpoTrpaMMe Kypca.



B coBokymHOCTH Onpoc 00ydaronierocss Ha yCTHOM 3K3aMeHe He JOJDKEH MPEBBIIIATh ABYX
ACTPOHOMMYECKHX YacCOB.

HpI/IMepH IIPOCTHIX 3aJia4d, PECIICHHUE KOTOPBIX HCO6XOI[I/IMO JJIA ITOJTYUCHH A y,HOBHeTBOpHTeHBHOﬁ
OLCHKH!

e B touke 4 HAITpaBJICHUC ITOJIA E co3maBaemoro AUTIOJIEM, ITPOTHUBOIIOJIOKCHO HAIIpaBJIC-
HHUIO €10 JUIIOJIBHOT'O MOMEHTA, 4 B TOYKE B ux HaIrpaBJICHHU COBIIaJaro0T. Haiiti oTHOMIC-
HUC paCCTOSIHI/Iﬁ OT AUIIOJIA OO0 3THUX TOYCK, €CJIU U3BCCTHO, YTO BCIIMUMHA HAITPSIPKCHHOCTHU
I10JIs1 B HUX OJMHAKOBA.

e B BepmmHax paBHOCTOPOHHETO TPEYrOJbHUKA CO CTOPOHOM @ HAaXOMATCS 3apsiasl €, €,
—2e . Haiigure nosie E B Touke, Jie)Kallel Ha JIMHUHU TPOXOSIICH Yepe3 MOJI0KUTEIbHbIC
3apsiibl, HA PaCCTOSIHUU L >> a OT TPEeYroJbHHUKA.

e Tonkuii muck paanyca R u TommuHsl N, CIETaHHBIN U3 TUAIEKTPUKA C IPOHUIIAEMOCTHIO
€, PACIOJIOKEH MEPIEHIUKY/ISIPHO BHEITHEMY OAHOPOAHOMY 3JIEKTpHUUYECKOMY oo Eg
. Halitu cymMMapHBIil IAIIOIBHBIM MOMEHT €0 MOJIAPU3aLUOHHBIX 3apsI0B.

e Ha rpanuie Bo31yX-Macio (JUIICKTPHYECKas IPOHUIAEMOCTb € = 2) yroJI MEXIY BEKTO-
POM HAIpPSKEHHOCTH B BO3/yX€ U HOPMAJIBIO TpaHullbl cocTasisger 1°. Haiitu aTOT yron
B Macie.

e Haiitu noTOK HaNPSYKEHHOCTH MOJISL AUIIOJIS IPOXOAILUI uepes chepy X2 +y?+27% =R?
, €CJIM IUII0JIb HAXOJUTCS B Hayajle KOOpAUHAT.

e BesrpaHudHbBIi UIOCKHUI CIION JHAIEKTPHKA C IPOHUIIAEMOCTHIO € M TONIHHOK 2h pas-
HOMEPHO 3apsKeH ¢ 00BEMHOH IJIOTHOCTBIO 3apsaa pg. ONpenesinTs HapsKEHHOCTh

nosist E BHYTpHU U BHE cTosl.

e B BepmmHax paBHOCTOPOHHETO TPEYrOJbHUKA CO CTOPOHOW @ HAXOMISTCS 3apsiibl €, 2€,
3e. Haiitu 3nadenue cymmsbl div E i osist B IeHTpe TPEYrobHUKA.

e B BepmmHax paBHOCTOPOHHETO TPEYTOJbHHKA CO CTOPOHOW A 3a(UKCHPOBAHBI 3apsiibl
—e, 2e, —3e. B uenTp TpeyrojapHHKa MOMEIIEH 3JIeKTPOH. HaliTi CKOPOCTh KOTOPYIO OH
B KOHEYHOM UTOT€ MPUOOPETET MOCTE TOTrO, KaK €ro OTIIYCTSIT.

e lI3BecTHO, UTO B HEKOTOPOH 00JIACTU MPOCTPAHCTBA, 3aMOIHEHHON HETPEPBIBHO pacIipe-
JIeJICHHBIM 3apszIoM, MOTEHIUA ONUCHIBACTCS dbopmynoit
o(X) = @o[l—x/d +(x/d)? —(x/d)* +(x/d)*]. Haiiti KOOpIHHATHI TOUKH, B KOTOPOii
MJIOTHOCTH TTOJIOKHUTEIHHOTO 3apsiia MaKCUMaJIbHa.

e Haiitu sHepruro cdepsl paaryca R ¢ paBHOMEpHO pacnpe/eieHHbIM Ha Hel 3apsaoM Q.

e  Mexay KpyriabIMU METAJUIMYECKUMU O00OKIIaIKaMy paanyca R, HaxoIsIMMucs Ha paccTo-
saud 0 Jpyr or apyra, 0CECHMMETPHYHBIM 0OPa30M IIOMECTHIIM METATMYECKUM JHUCK
TAKOro e auamerpa u toimmuHo 20 /3. HaiiTh eMKOCTh TOJYYHBINErOCsS KOHJIEHCa-
TOpA.

e Brsectu GopMyy MIOTHOCTUA SHEPTUHU JIEKTPUUECKOTO OIS U3 DHEPTUH IIOCKOTO KOH-
JIeHCaTopa.

e (Cras capaHuu TmpoJieTesa 4epe3 rpo30ByI0 Tydy, M3-3a Yero HaCEKOMBIE HadJIEKTPU30Ba-
J1ach — TETephb Ha Kak10M ocoOn Haxoautes 1mo 100 HeCKOMITIEHCHPOBAaHHBIX YJIEKTPOHOB.
CkopocTh capaHun 54 KM/4, cpefHee pacCTOSHHE MEXIy HaceKoMbiMu 25 cMm. Haittn
CPEIHIOI0 TTIOTHOCTh TOKA CTaHu.

e B npoBogHuKE UMEIOLIEM YAEIbHOE CONPOTUBIIEHUE P M 3AIOJHSIOLIEM BCE IIPOCTPAH-
CTBO BOKPYT, M&Xy Toukamu 1 1 2 co3aana pa3HocTh noreHmanoB AU . Halitu koHTYp-

HBII MHTETpas des , TJIe J—TUIOTHOCTh TOKA B TIPOBOJHHUKE, & KOHTYPOM SIBIISIETCS TTOJTY-

OKPYKHOCTB COeIMHsOIast Touku 1 u 2.
e JIBa mepneHANKYISPHO HANPABICHHBIX OECKOHEUHBIX MPOBO/Ia HAXOASTCS HA PACCTOSHUU



L. Ilo mpoBoxaM TeKyT oavHaKOBbIC TOKK | . HaliTh BenuuuHy U HanpaBiIeHUE MarHUT-
HOTO IIOJIS B CEPEIMHE MUHUMAJIBHOTO OTPE3KA COCIUHSAIOIIErO JIMHUN ITPOBOOB.

ITo npoBoadieMy KoJIeUKy paguyca r TederT Tok | . Haligure co3naBaeMoe UM MarHUTHOE
110JI€, B TOYKE, JIEXKAILEeH B INIOCKOCTH KOJIEUKa HAa PACCTOSIHUM L >> r OT €ro LieHTpa.

B HEKOTOPO#i 06IACTH MPOCTPAHCTBA MATHUTHOE ToNe uMeeT Bl B =By - (0,0, x* + y?).
Haiinute BeKTOpHOE BBIpa)KEHUE JUISI IFIOTHOCTH TOKA TEKYILETO B 3TOW O0JIACTH.
Hcnonp3ys TeopeMy O LUPKYISLUHM, HAUTHU I0JI€ JJIMHHOTO COJCHOMJA HA PACCTOSTHUU
a/?2 orero ocu, rae a — paauyc conenonsa. Jmuna conenonna — |, KOTHYECTBO BUTKOB
— N, rexymwmii Tok — | .

TOHKMII cTEp)KeHb U3 BEIIECTBA C MAarHUTHOM BOCIPUMMYHUBOCTBIO I IIOMEIIEH BIOJb
MarautHoro nons B,. HaiiTu cyMMapHBIil MarHUTHBIM JUIIOJIBHBII MOMEHT €r0 MOJIEKY-

JSIPHBIX TOKOB.
Conenounp paguyca @ ¢ TEKyIIEeM [0 HeMY IIEPEMEHHBIM TOKOM IIPOJIET Yepe3 MPOBOSIICEe
KOJIBLIO ¢ conporuBieHneM R . M3BecTHO, 4To B Konblie TeyeT Tok | = |, cos(wt) . Haiitu
MarHuTHOE 1oJje B cosieHone. (MIHIyKTUBHOCTBIO KOJIbLIA IIPEHEOPEYD)

B HekoTOpo# 00sIacTH MPOCTPAHCTBA MMEETCS] MEPEMEHHOE BHXPEBOE IJIEKTPUYECKOE
nose: E(r,t) = Asinwt - (-, X,0) . Haiiqure MarHutHOE TI0JIE B 3TOH 00IaCTH.

HaiiTi ”HIyKTHBHOCTH [UTMHHOTO COJICHOMIA UMEIOIIETo paauyc a, Anuny | u ancio But-
koB N .

[Tocrne TOro Kak KaTymkKy HHAYKTHBHOCTH L , MMEIOIIyI0 CONpOTUBIIEHHE R , OTKIIOYHIH
OT UCTOYHUKA MMUTAHUS U OJTHOBPEMEHHO 3aMKHYJIM HAaKOPOTKO, B HEH BBIIEIUIIOCH TEIUIO
Q. Haiitu TOK, KOTOpBII OBUT B KaTYLIKE O OTKIIOYCHHUSI.

Paccrosinne Mex 1y KpyriasIMu OOKJIaJKaMi TUIOCKOTO BO3AYIITHOTO KOH/IEHCATOPa PaBHO
d . Ha nero momaercst Hanpsoxerne U cos(mt) . Haiitu paciipeeneHne MarHUTHOTO MOJIE
MEX/1y OOKJIaJKaMH.

AMIUTYIa CBOOOJHBIX KOJICOaHWN B KOJIOATETLHOM KOHTYpE Mmajgaet B € pa3 3a 100
konebanuii. Haiitn 1oOGpoTHOCTB KOHTYpA.

AMIuATya CBOOOIHBIX KOjieOaHMii B KojebaTeIpHOM KOHTYpe magaeT B € pa3 3a 0.01
cekyHbl. HaliT MHIyKTUBHOCTH KOHTYpa L, ecim ero conporuBienne R =4 Owm.
W3BecTHO, UTO MPU YaCTOTE BBIHYKJAIOLIETO HANPSXKEHUS © = 0.99/+/LC, aMIUINTY/1a
KOJIEOAHMH B KONeGaTeILHOM KOHTYpE B /2 MeHsbIle, deM B pesoHance. Haiiti 106pot-
HOCTB KOHTYpA.

Katymka nagyktuBHOocTH ¢ L =0.001T" coennnena mapamienbHbIM 00pa3oM ¢ KOHICH-
caropoM C=1H®. HaiiTu wMIelaHC TONYYUBIIErOCS YYacTKa IEMU TPH YacTOTEe
w=10°c™.

Llens cocrout u3 koHnencaropa C =10 Hd, mocienoBaTeabHO COSAMHEHHOTO C COIPO-
tuBneHueM R . Halitu 3HadueHne R, ecim npu yacToTe HANpsSHKEHUS =10° ¢ (ba3oBbIit
C/IBHT MEKIy TOKOM M HamlpsukeHneM coctasmn 1072 pa.



BUJIET Nel
1. Boripoc mo BeIOOpY.
2. 3axoH Kymnona. Hanpsok€HHOCTB 2JIEKTPUUYECKOTO MO, DJIeMeHTapHbIN 3aps. [Tpun-

uun cyneprno3uuuu. Ennnunel nsmepenus 3apsiaa (B cucreme I'aycca u CU). Ilone Toueunoro

JIMIIOJIS.

BUJIET Ne2

1. Boripoc mo BeIOOpY.

2. Teopema I"aycca 1ist 3JIeKTpUYECKOTO TIOJIS B BaKyyMe (MHTerpaibHast u auddepenun-
anpHas Gopmsl). [Ipumeps! mpuMeHeHus.

BUJIET Ne3

1. Bornipoc o BbIOOpY.

2. IloTeHIMaNBHBIA XapakTep dJIEKTPOCTATUIECKOTO 1mouist. [loTeHman u pa3HoOCTh Mo-
TeHIHMAaI0B. Teopema 0 HUPKYISIHUU B DJIEKTPOCTATUIECKOM 1oJie. CBs3b NOTEHIIMAJA C HATIPSI-
XKEHHOCTBIO 10J1s1. [ToTeHIMAI OISl TOYEUHOTO JIUITOJIS.

BUJIET Ne4

1. Bonipoc o BeIGOpYy.

2. IloTeHuuan anekTpocTarnyeckoro nois. YpasHenue Ilyaccona u ypasHenue Jlamnaca.
['pannyHbBIE YCIIOBHS X METOJ 3€PKATBbHBIX H300paKECHUH.

BMJIET Ne5

1. Bonipoc o BeIGOpY.

2. IIpOBOAHMKH B AJIEKTPOCTATUYECKOM IOJIE. DIIEKTPOCTaTUYEeCKast 3aluTa. | paHu4HbIe
YCIJIOBUS Ha IIOBEPXHOCTH NPOBOHUKA. [[poBoAsAIINI 111ap B 3JIEKTPOCTaTUYECKOM IIOJIE.



