o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

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)
OO0mas Gu3mnka: MEKTPUIECTBO U MarHETH3M
buorexnomorus

NpopuJIb NOArOTOBKHU: buorexnomorus

Kypc:
KBaJIU(PUKALMSA:

®dustex-mkona buonornueckon u Meauruackonn Ou3nku
kadenpa oomeit Gu3nku

2

Oakanasp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsbl: 30 yac.

nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 gac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOIEHT
I".P. JloxummH, 1-p ¢pu3s.-mart. Hayk, npodeccop, mpodeccop
1O.H. ®unaros, kaua. ¢pus.-MaT. HayK, JTOIICHT

A.B. T'aBpukoB, kaH1. (GU3.-MaT. HAyK, JIOICHT, JIOIICHT

C.B. Bunorpasios, kaua. ¢pu3.-MaT. HayK, JIOIEHT, JIOIIEHT

B.A. OBuMHKUH, KaH[I. TEXH. HAyK, IOIEHT, TOICHT

[Iporpamma obcyxneHa Ha 3aceqanuu kadeapsl oomen ¢pusuku 09.06.2022



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
MOCTYJaThl JJIs ONMUCAHUs JIEKTPUUECKOr0o M MarHMTHOTO TOJII B BakyyMme M BemlecTBe. PaccmarpuBaercs
SHEPreTU4eCKUi METO BBIYMCICHUS CHJI B 3JIEKTPUYECKOM U MAarHUTHOM NOJIAX. POPMYyIUpPYOTCS TEOPEMBL
laycca m nupKymsiuuy Ui 3JIEKTPUYECKOr0 M MarHMTHOTO TIOJS B BaKyyme M BellecTBe. M3maraercst 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
ANIEKTPUUYECKUX LeMsiX. BBOANUTCS MOHATHE O CIIEKTPaIbHOM Pa3IOKEHHH U PACCMaTPUBACTCS CIEKTPAIbHBIN
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
(U3MYECKUX HKCIEPUMEHTOB, 0€3 KOTOPHIX HEBO3MOXHO IiIyOOKOoe moHMMaHue obmed ¢usuku. s
YCIICIIHOTO OCBOGHUS OHJIAMH-Kypca CIyHIaTeNlo >KelareslbHO 3HaTh paszgen «KomebGanus» Kypca oOrei
¢usnkn: «MexaHUKa» U BIaJeTh OCHOBAMH MaTeMaTH4YecKOro aHaln3a, 3HaTh OCHOBBI JINHEHHOHN anreOpsl U
YMETb OIEPUPOBATH C KOMIUIEKCHBIMU 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 O6J'IaCTI/13J'I€KTpI/I‘-IGCTBa 1 Maroa€tTusma

. (¢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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
n (wiM) TexHoJOrHuYeckod wuHpopManmud B OOJACTH

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 N
npo(heCCHOHANTBHOM ESTENbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33134

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr W 0030pbl WHPOPMALIUU B
o0nacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHI C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOM)

uHpopMannun
[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH IK-1.1 Bnageer (QyHIameHTanpHBIMH  MOHSITHIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI 3aKOHaMHM ¥ TEOPUSIMHU COBPEMEHHON (PU3UKU M OHOJIOTHH
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llpU,LLlVICIHUYI UUJlale{l} n \J(lJU{l} Lcupcudﬂcbl\mc
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
WCCIIeIOBAHUS

[IK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETb:

0 (yHIaMEHTaJIbHBIC 3aKOHBI U TOHATHS (PU3UKU SIIEKTPOMArHUTHBIX SIBICHUH, a TAK)KE TPAHUIIBI UX
MPUMEHUMOCTH:

0 3aKOH COXpaHEHHs 3apsija,3akoH KyraoHa,mpuHIMIT Cynepno3uimy, Teopema ['ayccaB nHTErpaibHOM
u nuddepeHInanbHOM BUJIE,

0 TMOHATHE NOTCHIMAJIaH €rOCBA3b C HANPSHKEHHOCTHIO TOJIS;

O OCHOBHbIE MOHSTHS NP BBHIUYUCICHUU JIEKTPUYECKOE TOJI B BEIIECTBE: BEKTOPHI MOJSIPU3ALNU U
ANEKTPUUECKON MHIYKIHH, MTOJSPU3YEMOCTh U TUDJICKTPHYECKAst IPOHUIIAEMOCTH;

0 3akoH Oma B wHTerpanbHOM u nuddepeHnuansHoi Qopmax,npasuia Kupxroda, 3akoH
Jxoyns—JleHna;

0 3akoH buno—CaBapa,reopemMa O LUPKYISUUU A7 MAarHUTHOTO IO B HHTETPAJIBHOM U
Qg QepeHIanTbLHOM BUIE;

O  OCHOBHBIC IOHATHS NPHU BBIYMCICHUH MAarHUTHOTO IOJS B BELIECTBE: MAarHWTHAs WHIYKIUSA U
HaINpPsOKEHHOCTD TI0JIS, BEKTOP HAMAarHWYEHHOCTH, TOKU MPOBOAMMOCTH M MOJICKYJISIPHBIE TOKH;

O 3aKOH AJIEKTPOMArHUTHOW MHIYKLMH, IpaBwiio JIeHna;

O  OCHOBHBIC TOHATHS TEOPHH KoJeOaHWW: CBOOOJIHBIC 3aTyXarollue KoyieOaHHs, KOI(PPHUIHUEHT
3aTyXaHMs, JOrapuMUUEcKuil AEKPEeMEHT U JOOpOTHOCTb, BBIHY)KICHHBIE KoJeOaHMs, PE30HAHC,
napameTpuieckoe Bo30yXIeHHe KoJIeOaHN, aBTOKOJICOaHH S

0 ypaBHEHHsi MakcBesla B MHTErpaibHOM 1 nquddepernuanpaoit popme;

O 3aKOH COXpaHEeHWs dHepruu u Teopema [lolHTHHTA;

0 0a30BbIE MOHATHUSA O IJIa3ME ¥ BOTHOBOAX.

0 NPUMEHATh M3yYeHHble oOImme (QU3MYeCKHe 3aKOHBI JJIsl pEIIeHHs KOHKPETHBIX 3aJad o
ANIEKTPUUYECTBY U MATHETU3MY:

0 IpUMEHATH TeopeMy ['aycca a1 HaX0XKICHHS 3JIEKTPUUYECKOTO TI0JIsl B BAKyyME U B BEIIECTBE;

O 3amuchIBaTh U pemarb ypaBHeHus [lyaccona u Jlaruaca;

0 IPUMEHATH TEOPEMY O LHUPKYJISILUH JUI HAXOXKAECHHUSI MAarHUTHOTO T10JIS1 B BAKyyME U B BEILICCTBE;

0 TPUMEHSATh METOJ «U300PaKEHUI» 15l BHIYUCICHUS IEKTPUICCKUX U MarHUTHBIX TIOJICH;

O IPUMEHSATH SHEPreTHUCCKUI METO/] BHIYUCICHHS CHII B YJIEKTPUUECKOM U MarHUTHOM IIOJIE;

O PpacCUUTBIBATDH AEKTPUUYECKYIO EMKOCTD U KOAQ(PHUIHUEHTH CaMO- U B3aUMOUHIYKIIUH;

0  HCIIOJb30BaTh KOMIUIEKCHYIO ()OpMY IpeICTaBieHHs KojeOaHWi M BEKTOpHBIE AWArpaMMmbl IpU
pacueTte KojeOaTeIbHBIX KOHTYPOB;

0  aHanMM3MpoBaTh (U3MYECKHEe 3aJadM, BBIIENAS CYIICCTBEHHBIE M HECYIIECTBEHHBIC ACIHEKTHI
SBJICHUS, ¥ Ha OCHOBE IPOBEACHHOTO aHalli3a CTPOUTH YNPOIIEHHBIE TEOPETUUECKHE MOACIH
(U3BNYECKUX SIBICHUI;

0 NPUMEHATh Pa3IUYHbIE MaTeMAaTHYSCKHUE HMHCTPYMEHTHI pEIICHHWsS 33jJad HCXOAs W3
cOpPMYIHPOBAHHBIX (U3NUECKUX 3aKOHOB, M MPOBOJUTH HEOOXOIMMbIE aHATUTHUECKUE U YHUCIICHHbIE
pacy€Thl.

BJIAJIETh:

4. Con

¢ OCHOBHBIMH METOAaMHU PCUICHHUA 3a1a4 (I)I/I3I/IKI/I OJICKTPOMArHUTHBIX HBHEHI/II\/'I;
° OCHOBHBIMU MAaTCMATUYCCKUMHU HHCTPYMCHTAMHU, XAPAKTCPHBIMU JJIA 3aJda4 JJICKTPUYCCTBA H
Marbae€Tusma.

ep:KaHue THCHHILUIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesaM) ¢ yKazaHHeM

OTBECACHHOI'0O HA HUX KOJHYECTBA aKaJeMHUIECCKUX YaCOB U BU/10B y‘lGﬁHI)IX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

=

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmern) TUCITUTUTHHEL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




vivnunn | ovmnaapo sruvupar. pauvim pabora

1 DJNEeKTpUUECKOE MOJIe B BAKyyMe 3 4 11

2 DJEKTPUUECKOE TI0JIE B BEIIECTBE 4 4 11

3 MarautHoe I0JI¢ IOCTOSHHBIX TOKOB B 3 4 12
BaKyyme

4 MarauTHoe 1oJjie B BEIIECTBE 4 6 11

5 JIBmkeHne  3apsOKeHHBIX  YacTHIl B 4 ) 12
ANEKTPUIECKUX U MATHUTHBIX TOJISAX

6 ONEKTPOMArHUTHEIE KOJIeOaHUs 4 4 11

7 ONEKTPOMArHUTHEIE BOJTHBI 4 4 11

8 IInasma 4 2 11

Htoro gacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 4 (Becennuit)

1. Dnexrpuueckoe moje B BAKyyMe

DJEeKTPUUECKOE TI0JIE B BaKyyMe. DJIEKTPUUECKHE 3apsAabl U dJICKTPUUECKOE 1MoJie. 3aKOH COXPAaHEHUS
3apsana. Hanpsox€aHocts anexTpuueckoro nond. 3akoH Kymona. Cucrema egunaun CI'CO. Ilpunnun
CYIEpIIO3UuH. DJIeKTpuueckoe mnose aunois. Teopema ["aycca ams 3IeKTPUUIECKOTO OIS B BaKyyMe
B UWHTErpambHOH u JguddepeHnmansHol  ¢dopmax. EE mnpumeHenue [uis  HaXOXKJICHUS
aneKkTpocTarnyeckux nosuei. [loTeHnuanbHelii XapakTep ayeKkTpoctarndeckoro noms. [lorennuan u
pa3sHOCTh mHoTeHUuanoB. CBA3b HANPSHKEHHOCTH MO C TPAagMEHTOM IOTeHIMana. [paHudHble
YCIIOBUSI Ha 3apshDKCHHOW MOBepXHOCTH. YpaBHeHusi Ilyaccona u Jlamutaca. EnuHCTBEHHOCTD
pEIIeHUS INEKTPOCTaTHUECKON 3aaun. MeToj «H300paKeHHID.

2. DNeKTpUYecKoe MoJie B BEIIECTBE

OnexTpuyeckoe TMose B BemecTBe. I[IpoBogHMKHM B anekTpudeckoMm moje. Ilomspuzarnus
I3IeKTpuKoB. Bekrop momspusaumu. CBoOOmHbIE W CBsi3aHHBIE 3apsiabl. Teopema [aycca mpu
HAJIMYUU JAUIIEKTPUKOB. Bekrop anexrpuueckoil nuaykuuu. [lomspusyeMocTs M ANAIEKTpHUYCCKAs
MPOHUIIAEMOCTb. [paHWYHBIE YCIOBHS Ha IOBEPXHOCTH NPOBOAHMKA M Ha TpPaHULE MABYX
JTUDIIEKTPUKOB. OJekTpuueckas EMKocTb. KoHIeHcaTopbl. DHeprus JJIEKTPUYECKOro moisi U e
Jokanu3anus B mpocrpaHcTBe. OObEMHas IUIOTHOCTb JHEpPruu. B3ammHas sHeprusi 3apsaos.
OHeprusi JUIONS B  JIEKTPUYECKOM TMONe. ODHEPreTHYeCKU METOA BBIYMCIEHHS CHI B
AIIEKTPUUYECKOM TIOJIE.

3. MarauTtHoe I10JI¢ MOCTOSHHEIX TOKOB B BaKyyM¢e

MarHuTHOE 1oJIe TIOCTOSTHHBIX TOKOB B BakyyMme. IlocTossHHBIN Tok. Cuila M IUIOTHOCTh TOKA. 3aKOH
Oma B wuHTerpaipHoil W jauddepeHnnanbHOl QGopmax. OnekTpoaBmwxkymas cuia. [IpaBuia
Kupxroga. Pabora m momHocTts mocrossHHOro Toka. 3akoH Jlxoyms—Jlenna. Toku B 0OBEMHBIX
cpenax. MarHuTHOe TOJIe NOCTOSHHBIX TOKOB B BakyyMme. Bektop maraumTHON mHayknuu. Cuma
Jlopenna. Cuma Awmnepa. 3akon buo—Caapa. MarHuTHOoe mOJI€ PAaBHOMEPHO JABHXKYILIETOCS
TOYEYHOTO 3apsfga. Pamka ¢ TOKOM B MarHUTHOM Ioji€. MarHuTHeIi MOMEHT TOKa. Teopema o
UUPKYJSIMUM 7151 MAarHUTHOTO TIOJIA B BakyymMe M €€ NMpHMEHEHHE K PacyeTy MarHUTHBIX MOJIEH.
MarHuTHOe ToJie TOPOHMJANBHON KaTylmKu M coyieHouja. JluddepeniuansHas popma TEOpeMbl O
LHUPKYJISLIH.

4. MargutHoO€ 10JI€ B BEIIECTBE



MarnutHoe mnone B BemlecTBe. MarHuTHas UHAYKUMS MW HalOpsDKEHHOCTH 1ojid.  BekTop
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. IIBI/I)I(CHI/IC 3apsHKCHHBIX YaCTHUL B DJICKTPUYCCKUX U MArHUTHBIX MOJIAX

HBI/I)KGHI/IG 3apsSOKCHHBIX YaCTUL] B JJICKTPUYCCKHUX W MArHUTHBIX HOH}IX.I[BI/I)KCHI/IC 3apAKCHHBIX
JacCTUIl B SJICKTPUICCKHUX U MAlrHUTHBIX ITOJIAX. OnpezneneHI/Ie YACIBHOTO 3apsaa 3JICKTPOHA.

6. DNEeKTpOMarHUTHBIE KOeOaHus

DnexkTpoMarHuTHbIE KosteOanus. KBasucranmonapusie npoueccsl. KoneOanus B TMHEHHBIX CHCTEMaX.
KonebarenbHbiit  koHTYp. CBoOOAHBIE 3aTyxatomiue koseOanus. Koadduiuent 3aryxanwus,
norapuMuUecKuil  IEKPEeMEHT ¥ JOOPOTHOCTb. DHEPreTHYECKUIl  CMBICH  JOOPOTHOCTH.
BeiHykeHHble KojneOaHMsA MOA JCHCTBHEM CHHYCOMIAIBHOW CHIIBI. AMIUIMTYOHAas U (a3oBas
xapakrepuctuku. Pezonanc. [Iporecc ycraHoBiieHHs cTalMoHapHBIX KoneOanuid. [lapamerprueckoe
Bo30yxkaeHue koieOanumii. [lomstme 00 aBTokOneOaHmsix. OOparHas CBs3b.  YCIOBHE
camoBO30ykaeHus. Ponp HenmHeitHOCTH. OnekTpudeckue (uykryanun. TermmoBoi 1y, Qopmyna
Hatiksucra. /Ipo6oBoii mym, popmyna [lorTku (6e3 BeiBoaa). DiryKTyallMOHHBIN Tpeie] H3MEPEHHUSI
cnadbix curHanoB. KomriekcHast ¢opma npencraBieHus KoneOaHuil. BeKTopHbIe auarpamMel.
KomrmuiekcHoe conporusnenue (umrienanc). [Ipasuna Kupxroda mis nepemMeHHbIX TOKOB. Pabora u
MOIIHOCTh TEPEMEHHOTI0 TOKa. BBIHYKJEHHBIE KoJeOaHWs IION JEHCTBUEM HECHHYCOHIATBHON
cunbl. AmmurtynHas U (aszoBas Momynsanuu. [loHsATHe O cHekTpanbHOM pasnoxeHHH. CrekTp
OZIMHOYHOTO TPSMOYTOJIIFHOTO HMMITYJIbCa M TIEPHOIUYECKON TOCIECAOBATEIIFHOCTH HMITYIIBCOB.
CootHomienne HeonpeaenéHHocTe. CrieKTpalbHBI aHalu3 JHHEHHBIX cucTeM. KoneOarenbHbIi
KOHTYP KaK CIIEKTpaJbHBIA MpuOop. YacToTHAst XapaKTepUCTHKA M MMITYJILCHBIH OTKIUK. [ToHATHE O
JETeKTUPOBAaHUN MOIYJIMPOBAHHBIX CUTHAJIOB.

7. DneKTpOMarHuTHbIE BOJIHBI

ONeKTpOMarHuTHhIE BOJHBI. YpaBHEHWsT MakcBeila B HMHTETpaibHON u auddepeHnmnambHOR
¢opme. ['pannunsie ycnoBus. Tox cmemenus. MartepuanbHble ypaBHeHUs. BonHoBoe ypaBHEHHe.
DJIEKTPOMarHUTHBIE BOJHBI B  OJHOPOJHOM JAMAICKTPHKE, HX MOMNEPEYHOCTh U CKOPOCTb
pacnpoctpaHenus. [1oTOk 3Heprum B 3JICKTPOMAarHUTHOW BOJIHE. 3aKOH COXpPAHEHHS SHEPIHH U
teopema [loiHTHHra. DiMeKTpoMarHUTHAas TMpUpona cBeTa. MOHOXpOMAaTHYECKHE BOJHBI
Kommuekcnas amrmumnryna. Ypasuenue [enbmronena. Ilnockue um cdepudeckue BoiHbl [laBneHue
M3TydeHHs. DJIEKTPOMAarHUTHBIM uMITynbc.M3mydenne aunons (6e3 BbiBoaa). IloHsTne o muHMAX
nepenaun sHeprun. JByxnpoBoanas auaug. Kosgounuent crosueit Boansl (KCB). CornacoBannas
Harpy3ka. JJIEeKTPOMarHuTHbIE BOJHBI B IPSMOYTOJbHOM BOJHOBOAE. /lMCIEpCHOHHOE ypaBHEHHE.
Kputnueckas wactora. 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. Ilmazma

[Inasma.. Ilna3ma. DxpanupoBka, AecOaeBckuili pamuyc. [lnasmennas wacrora. [lusiexrpuueckas
[IPOHUIIAEMOCTD I11a3Mbl. DJIEKTPOMAarHUTHBIE BOJIHBI B IJIa3Me€.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



» JlexuuoHHAas ayquTOpHsl, OCHAIIEHHAS MYJIbTUMEAUMHBIM IPOEKTOPOM U SKPAHOM

* OOopynoBaHue AJis IEKIMOHHBIX AEMOHCTPALHiA

* VueOHbIC ayTUTOPUH, OCHAIIEHHBIE JTIOCKON

» JlocTyn k OubnnoTekam yueOHON TEXHUYECKOH TUTEpaTyphl, B TOM YHUCIIE 3JIEKTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIIECTBICHHUSI CAMOCTOSTEILHOW Pa0OThI 00YUArOIINXCS

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. O6uwmit kype ¢pusuku [Teker] : B 5 1. T. 3 : Dnexrpudectso : yueb. mocodue st By3oB / [1. B.
CuByxuH .— 4-e u3g., crepeorun.. — M. : @usmarnut, 2002-2006, 2009 .— 656 c.
2. OcHoBol pusuku [Teker] : Kype obmieii pusukn : B 2 T. T. 1. Mexanuka, SIeKTPHYECTBO U
maraetusM. Konebanus u Bomusl, BoaHoBas ontuka / A. C. Kunrcemn, I. P. Jlokmun, O. A. OJIbX0B ;
non pen. A. C. Kunarcena .— 2-e u3g., ucnp. — M. : ®uzmariut, 2007 .— 704 c.
3. OnekrpudectBo u MarHeTn3Mm [Tekct] : yue6. mocodue ans By3os / H. A. Kupuuenxko ; M-Bo
oOpaszoBanus u Hayku PD, Mock. pus.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
4. JlaboparopHbiil ipakTukyM 1o obieit ¢pusuke [Teker] : B 3 1. T. 2 : DneKTpudecTBO U MarHeTH3M :
yue6. mocobue i By3oB / ox pen. A. . Imagyna ; M-Bo obpa3oBanus u Hayku Poc. enepanun,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3n-80 MOTH, 2007 .— 280 c.
5. Coopuuk 3a7a4 o obmemy kypcy ¢usuku [Texct] : B 3 4. U. 2 : DIeKTpUYECTBO U MarHETHU3M :
yue0. mocobue i By30B : pek.M-Bom oOpazoBanus P® / mox pen. B. A. OBunHKHMHA ;
Mock.(pu3uKo-TeXH.MH-T (TOC.YH-T .— 3-€ u31., ucnp. u gon. — M. : ®usmarkuura, 2004 .— 400 c
6. Kamamuukos H.I1., CmonabipeB M.A./OcHoOBBI Qpu3nkH B 2-x Tomax M.-Jlaboparopus 3uanuii, 2017

JlononHuTeNbHAS TUTEPaTypa
1. OnexrpuuectBo [Tekct] : yued. mocodue ams cTylAeHTOB By30B : jon. M-BoMm oOpazoBanus Poc.
Oeneparun / C. I. KanamankoB .— 6-¢ u3., crepeotun. — M. : ®mmanur, 1985, 2004, 2008 .—
624 c.
2. OcHoBbI TeopuH dnekrpuuaectsa [Tekcer] : yuebd.mocodue s yH-ToB: goi.l oc.kom.CCCP / U.E.Tamm
.— 10-e u3n.,ucnp. — M. : Hayka, 1989 .— 504c.
3. Konebanus u BoiHbl. BBenenue B akyctuky, paguodusuky u ontuky [Teker] : yuebd. mocobue ass
By30B / I. C. lopenuk ; mon pea. C. M. PeitoBa .— 3-¢ uzn. — M. : @uzmarnut, 2007 .— 656 c.
4. Metofipl penienus 3a1a4 B oomeM kypee ¢husukn. Teopusi, popmysnbl, Tadbmuisl [ Teker] : yueo.
nocob6ue s By3oB / B. I1. KopsioB .— M. : Cryznent, 2014 .— 446 c.
PexoMmeHn10BaHHast IUTEpaTypa Ul CAMOCTOATEILHOTO N3yUYEeHHSI.
1. DnexrpuuectBo u MmarneTusM [Tekct] : [yueO. mocobue mst By3os] / 3. [lapcem ; mep. ¢ aHII. mox
pen. A. W. lllansaukoBa, A. O. Baiinc6epra .— / 3-e uzz., ucnp. — M. : Hayxka, 1983 .— 416 c.
2. @eltnmaHoBCKUE JIeKInH 10 ¢usnke [Tekcr]. Boim. 5 : [y4e6. mocodue 1yist By30B]. DIEKTPUIECTBO
u MarHetn3Mm / niep. ¢ annt. . U. Konsiiosa, F0. A. Cumonoga ; ox pen. 5. A. Cmopoausckoro / P.
®enmam, P. Jletiton, M. Canpuc .— 3-e uzn. — M. : Enuropuan YPCC, 2004 .— 299, [3] c. - 2000 »k3.
- ISBN 5-354-00703-8.

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

1. http://mipt.ru/education/chair/physics/S 11I/Metod 3/— MeTomuueckuii pa3uen caiita kKagenps
Oo0meit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — snexrponnas 6udnuoreka MOTU, pazaen «O0mas
¢duznkar»

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MyHBTHMeHHfIHLIe TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.



Jluteparypa, pekoMeHyeMasi K Kypcy, JOCTYIHA B 3JIEKTPOHHOM Buje (cM. 11.[1,2] mepeuns pecypcos
WH(POPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn "HMHTepHeT", He0OXOAMMBIX JIJISl OCBOCHHS
JUCHUTUTHHBI (MOAYJIS1)), TaK YTO CTYACHTHI MOTYT YUTATh YIEOHUKHU MPSAMO CO CBOMX IUIAHILIETOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, m3yvarommii kKypc «OOmas Qusuka: DIEKTPUYECTBO W MArHeTU3M», JOJDKEH HE TOJIBKO
W3yYUTh 001Ue (PU3rUecKre 3aKOHBI U TIOHSITHS, HO HAyYUThCS IPUMEHSTh UX HaIlPaKTHKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM paboThl cTyneHTa. B mporpamme
Kypca TpHUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJAeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTUPOBAHUE PEKOMEHIOBAHHOM JIUTEPATYPHI,

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

— pelleHue 3a/1a4, peAIaraéMblX CTyIEHTaM Ha JIEKLUAX U IPAKTHYECKUX 3aHATHSIX,
— MOJITOTOBKY K KOHTPOJIBHOM pabote, cllaue 3a1aHuil, SK3aMeHy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[MokazareneM BiaJeHUs MaTepUANIOM CIYXHUT yMEHHWE pemiath 3ajaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIINe
3ajau. [Ipu penrenun 3a1aq Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHEIC
TEOPETUYECKHUE CBEACHMS U NIPOBOIUTH BCE HEOOXOAMMBIE BBIYUCIICHHUS, JOBOMS 33]1ady /0 KOHEYHOTO
oTBeTa.3ajia4a CUMTACTCS PEIIEHHON, €CIIM OHA COAEPKUT OOOCHOBAaHHOE pEIICHHE: CCHhUIKM Ha
MpUMeHseMbIe PU3NIECKUE 3aKOHBI 1 KOPPEKTHBIE BBIKIAIKH, a TAKXKE TMPaBUIILHBIA YACICHHBIA OTBET
(ecnu B 3aade eCTh YUCIOBBIC JaHHEIE).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa obmel huznku

Kypc: 2

KBaJU(PUKAHA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH
PaspaGorunkm:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT

I"P. JloxumH, n-p ¢pu3s.-mart. Hayk, npodeccop, mpodeccop
1O.H. ®unaros, kaua. ¢us.-MaT. HayK, JTOIICHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT
C.B. Bunorpasios, kaua. ¢pu3.-MaT. HayK, JIOIEHT, JIOIIEHT
B.A. OBuMHKUH, KaH/I. TEXH. HAyK, IOIEHT, TOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOH U (M)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJIHBIX 3349

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalWuW MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU

u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH
npodecCHOHAIBHON IS TeTbHOCTH
OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,

oubnuorpaduyeckue nepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSAMU C LIEJIbIO NOyUEHUsI, XpaHEHUs U

00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECCKOMN)
nHpopMaIuu
[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,

Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)
HCCIICIOBAHMSI

3aKOHaMH U TCOPUAMU COBpeMeHHOﬁ (I)I/I3I/IKI/I u OHOJOTUH

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydeHus IUCHUIUIMHBI «OOmas ¢u3MKa: SIEKTPUYECTBO M MarHeTu3M» OOydaroIMHCS

JIOJIKEH

3HAThb:

) (I)YHI[aMCHTaJ'ILHBIC 3aKOHBI U ITOHATHUSA (1)I/I3I/IKI/I QJICKTPOMArHuTHBIX ﬂBJIGHHﬁ, a TaK’KC I'paHUIIbl UX

MIPUMCHUMOCTHU:

O 3aKOH COXpaHCHMUS 3apsAaaa,3aKOH KyfIOHa,HpI/IHL{I/IH Cynepno3nnnm, Tcopema FayccaB HUHTCIpaJIbHOM

u nuddepeHInanbHOM BUJIE,

0 TMOHATHE NOTECHIMAJIaH €rOCBA3b C HANPSKEHHOCTHIO TIOJIS;

O OCHOBHBIC TIOHATHS IPH BBIYMCIICHUH DJICKTPUYECKOE HOJIS B BEIIECTBE: BEKTOPHI MOJSPU3ALNU U
ANEKTPUUECKON MHIYKIHH, MTOJSPU3YEMOCTh U TUDJICKTPHYECKAst IPOHUIIAEMOCTH;

0 3akoH Oma B wHTerpanbHOM u nuddepeHnuansHoi  Qopmax,npasuia Kupxroda, 3akoH

Jxoyns—JleHna;

0 3akoH buo—Capapa,TeopeMa O LHPKYJIALUU JUIi MarHUTHOIO IIOJIA B HHTErPajbHOM U

Qg QepeHIaTb-HOM BUE;

O  OCHOBHBIC IOHATHS NPHU BBIYMCICHUH MAarHUTHOTO IOJS B BELIECTBE: MAarHWTHAs MHIYKIUSA U
HaNpPsDKEHHOCTD TI0JIS, BEKTOP HAMAarHUYEHHOCTH, TOKU MPOBOAMMOCTH M MOJICKYJISIPHBIE TOKH;

O 3aKOH 2JIEKTPOMATHUTHOW MHIYKLMH, IpaBuiio JIeHna;

O  OCHOBHBIC TOHATHS TEOPHH KoJeOaHWW: CBOOOJIHBIC 3aTyXarollue KosieOaHHs, KOI(PPHUIHUEHT
3aTyXaHMs, JOrapuMUUecKuil AEKPEeMEHT U JOOpOTHOCTb, BBIHY)KICHHBIE KoJeOaHMs, PE30HAHC,
napameTpuieckoe Bo30yXIeHne KoJIeOaHNH, aBTOKOJICOaHHS;

0 ypaBHEHHWsi MakcBesia B MHTErpaibHOU 1 nuddepennnanpaoit popme;

0 3aKOH COXpaHEeHWs dHepruu u Teopema [lolHTHHTA;

0 0a30BbIE MOHATHUSA O IJIa3ME ¥ BOTHOBOAX.

yMeThb:




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 METO «U300paKEHUI» ISl BEIYUCICHUS IEKTPUICCKUX 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 HBHEHI/II\/'I;
° OCHOBHBIMU MAaTCMATUYCCKUMHU HHCTPYMCHTAMHU, XAPAKTCPHBIMHU JJIA 3aJda4 JJICKTPUYCCTBA H
MarbaeTusma.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Ilo mpoBozsIIeMy KOJIEUKy paguyca TedeT Tok . Halimute co3maBaemMoe UM MarHuUTHOE TOJe, B
TOUKe, JIeXKAIIEH B IUNIOCKOCTH KOJIeUKa Ha paccTosiHuu L>1 ot ero meHrpa.

2. B HexoTopoii 061acT MPOCTPaHCTBa MATHUTHOE TIOJIE MMeeT B . Halinure BEKTOpHOE BhIpaKCHIE
JUTSL TUIOTHOCTH TOKA TEKYIIETO B ATOH 00nacTu.

3. Ucnonb3ys TeopeMy O LUPKYJSALUM, HAUTHU I10J1€ AJIMHHOTO COJIEHOMJA Ha PACCTOSHUM OT €ro OCH,
IIe — paguyc coigeHonna. JnmHa coneHouaa — , KOJIMYECTBO BUTKOB — , TEKYIIUI TOK — .

4. ToHKM cTepKEHb M3 BELIECTBA C MArHUTHOM BOCIHPHHMYUBOCTBIO IIOMEIIEH BIOJb MAarHUTHOTO
nonst . Haiit cyMMapHbIii MAarHUTHBIA TATIONBHBIM MOMEHT €0 MOJIEKYJISIPHBIX TOKOB.

ConeHoupi pangdyca C TEKyIIEM 0 HEMY TIEPEMEHHBIM TOKOM IIPOJIET Yepe3 MPOBOAIIEE KOIBIO C
conporuieHreM . M3BecTHO, 4TO B KOibLEe TeyeT TOK . HallTu MarHUTHOE 1OJIe B COJEHOMJE.
(MHOyKTUBHOCTBIO KOJIBLIA IPEHEOPEUb)

B Hexoropoif o0macTé MPOCTpaHCTBA WMEETCSA IEPEMEHHOE BUXPEBOE JIIEKTPUYECKOE IIOJIE:
Haiinure MarHuTHOE 1OJIE B DTOHM 00JIACTH.

HaiiTu "HIYKTUBHOCTH JJIMHHOTO COJIEHOMIa UMEIOIIET0 PaguycC , IJIMHY | YUCIO BUTKOB .

ITocne Toro kak KaTylmky MUHAYKTUBHOCTH , UMEIOLIYIO CONTPOTUBIEHUE , OTKIFOUMIN OT UCTOYHHKA
MUTAHHUS U OJJHOBPEMEHHO 3aMKHYJIM HAKOPOTKO, B HEH BBIJICIWIOCH TETJIO . HalTH TOK, KOTOPBIH OB
B KaTyIIKE JO OTKJIFOUEHHUS.

Paccrosiare Mex Ity KpyriibiMu OOKIIaJKaMy TUIOCKOTO BO3AYIIHOTO KOHJAEHcaropa paBHO . Ha Hero
nojiaeTcs HanpspkeHue . HaiiTu pacnpeneneHre MarHuTHOTO TOJIE MEXKTy OOKITaIKaMH.

BUJIET Nel

1. Bonpoc 1o BeIOODY.

2. 3akoH Kynona. HampskE€HHOCTH JIEKTPUYECKOTO TMONS. OJeMeHTapHbI 3apsan. [lpunHmmm
cynepro3unuu. Enuanne! usmepenus 3apsaaa (B cucreme ['aycca u CH). Ilone To-uednoro aumons.
BUJIET No2

1. Bompoc 1o BeIOODY.

2. Teopema I'aycca nist 3JIEKTpUYECKOTo MO B BakyyMe (MHTerpaibHas u auddepen-umanbHas
¢dopmel). [Ipumepsr npuMeHeHHS.



BUJIET Ne3

1. Bompoc 1o BeIOODY.

2. TloTeHIMAaNIbHBIA XapakTep AJIEKTpocTaTHdeckoro mois. [loTeHmumanm u pa3HOCTh IO-TEHIUMAJIOB.
Teopema 0 HUPKYJSILUK B 3JIEKTPOCTATHUECKOM 1ojie. CBsi3b MOTEHIMANA ¢ HANPSA-KEHHOCTBIO TTOJIS.
[ToTeHIMa MOJISt TOYSYHOTO JUTIOIS.

BUJIET Ne4
1. Bompoc 1o BeIOODY.

2. TloTeHuunan 3neKTpocTaTuueckoro noid. YpasHenue Ilyaccona u ypaBHenue Jlamna-ca. ' panuunbie
YCIIOBUSI H METOJT 3ePKATLHBIX H300paKeHUH.

BUJIET Ne5
1. Bonpoc 1o BeIOODY.

2. IIpoBOIHUKY B 3JIEKTPOCTATUYECKOM I0JIE. DJIEKTpOCTaTHUECcKas 3aluTa. [ paHuuHble yCIIOBUs Ha
MTOBEPXHOCTH NMPOBOAHUKA. [[poBOAAIIMIA Iap B AIEKTPOCTATHUECKOM IIOJIE.

Kputepuu orieHuBaHus
OrieHKa 32 MMCBMEHHYIO YacTh 3K3aMEHA OTpeIesIeT MAaKCUMATbHYIO HTOTOBYIO OIICHKY 3a dK3aMeH. B
MCKJIFOUUTEIbHBIX CIyYasX, €CJIM Ha YCTHOW YacTH 3K3aMeHa CTYICHT JEMOHCTPHUPYET MPEBOCXOIHBIC
TEOPETUUCCKUEC 3HAHUS M YPOBCHb MOHUMAHUS MPEAMETa, UTOrOBas OIICHKA MOXET OBITh TOBBINICHA,
HO He OoJjiee, yeM Ha 2 Oaiiia (rmo 10-0ayuIbHOM 11Kae).

Ha YCTHOM 3K3aMCHC IPCIOAaBaTC/ib OLUCHHUBACT OTBCT CTYACHTA B LCJIOM U BBICTABIISICT OLCHKY
corjiacHo HpI/IBeI[éHHBIM HWKEC KPUTCPUSAM W H3JIOKCHHBIM BbIIIC 3aMCUYAHUAM KaCaTCJIbHO
IMMCbMCHHOM YaCTH dK3aMCHa:

Onenka «oTnu4HO (10)» BBICTAaBISIETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHUsl yueOHOH MporpaMMbl U 3a e€ ImpeesiaMy, a TaKkKe YMEHHE YBEPEHHO NMPUMEHSTh UX
Ha [IPAKTUKE MPU PEIICHUHN CIOKHBIX HeCTaHJAPTHBIX 3a/ad.

Onenka «oTau4HO (9)» BBICTABISIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3MPOBAHHBIC
nryOoKHe 3HaHMs y4eOHOM MporpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha NMPAKTUKE NPHU PELICHUH
HECTaHAAPTHBIX 33/1a4.

Ouenka «omINYHO (8)» BBICTABIIAETCS CTYIEHTY, IOKa3aBIIEMy BCECTOPOHHUE CHUCTEMAaTU3UPO-BaHHbIE
IyOOKHe 3HaHUs Y4eOHOU MpOTrpaMMbl M YMEHHE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE MIPU PEILICHUH
HECTaHAAPTHBIX 3a/1a4, OAHAKO JOIIyCTUBLIEMY HEKOTOpPbIE HETOUHOCTHU IIPU OTBETE.

Onenka «xopomo (7)» BBICTaBIISETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBAJI TBEpAOE 3HAHHE U
YBEpEHHOE NMOHMMaHKE Marepuaia yueOHON MporpaMMbl U yMEHHE CBOOOAHO MPUMEHATh (PU3HUECKHE
3aKOHBI Ha IPAKTUKE MPU PELICHUH TUIIOBBIX 3a]ad.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuaga y4eOHOW MporpaMmbl M YMEHHE HPHUMEHATh (PU3UUYECKHE 3aKOHBI Ha IPAaKTHKE MNpU
pELIeHNH TUIIOBBIX 3a/1ad.

Onenka «xopomo (5)» BBICTaBISETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBAJI TBEpAOE 3HAHHE U
MOHUMaHUe MaTepHraia y4yeOHOH MPOrpaMMbl U YMEHUE NPUMEHATh (PU3NUECKUE 3aKOHBI HA MPAKTUKE
MIPH PELICHUH TUITOBBIX 33/1a4, OAHAKO JOITyCTUII IIPH OTBETE Psifl rpyObIX HETOYHO-CTEH.

O1reHKa «yIOBJIETBOPHTEIBHO (4)» BBICTABISICTCS CTYACHTY, ITOKa3aBUIeMy ()parMEHTAPHBIH XapakTep
3HAHWH, JIOIYCKAaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX MOHSATHH, HO
IIPU 3TOM TIPOJAEMOHCTPUPOBABLIEMY CHOCOOHOCTH pelarh MPOCThIC 337a4d M BJIaJCHUE OCHOBHBIMHU
paszzienamu yu4eOHOH MporpaMMbl, HEOOXOTUMBIMU ISl JATbHEHIIIEro 00ydeHUsl.



OueHka «yHZOBJIETBOPUTENHHO (3)» BBICTABIAETCS CTYAEHTY, IOKa3aBIIEMy CHIBHO (hparMeH-TapHBINA
XapakTep 3HaHUH, AOMYyCKaBlIeMy rpyObie omMOKU B (OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO IIPU 3TOM NPOIEMOHCTPHPOBABIIEMY CIIOCOOHOCTh PeIlaTh MPO-CThIE 337a4u U BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MporpaMMbl, HEOOXOAUMBIMHU AJISl JajbHEHIIEro 00yYeHHI.

OneHka «HEYHIOBIETBOPUTENBHO (2)» WIHM «HEYIOBIETBOPUTEILHO (1)» BBICTABIAETCS CTY-ICHTY,
KOTOpBIi HE 3HAET 3HAYUTEJIBHYI0 4YacTb OCHOBHOTO COJAEP)KaHUS IPOIpPaMMbl, CHCTEMa-TUUYECKU
JoIycKaeT rpyObie omuOKy npu GOpMYIHPOBAHUN OCHOBHBIX (DU3MYECKUX 3aKOHOB WIIM HE CIIOCOOCH
KOPPEKTHO MIPUMEHATH (PU3NUECKHE 3aKOHBI JaXKe JUI PEIIEHUs IPOCThIX 3a-1ad.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH MpPOXOOUT B TPAAUIHMOHHON (opme Oecempl mpenofaBaTelst €O CTYICHTOM IO TeMe
9K3aMEHAIIMOHHOTO OmiieTa. DK3aMeHAIIMOHHBIN OUJIET COAEPKUT JBa MYHKTA: «BOIIPOC MO BEIOOPY» H
OJIMH BOIIPOC U3 IIPOrpaMMBbl Kypca.

«Bormpoc mo BEIOOPY» CTYAEHT TOTOBUT CaMOCTOSTENIBHO A0 3K3aMeHa. BrIOOp TeMbl oCylIecTBIsETCs
IpU KOHCYNBTAIlMM TIPErojaBaTessl, BEAyIIero CeMUHApCKue 3aiaHus. Bompocom o BbIOOpY MOXKET
ObITh 1) ymiyOneHHOE U3JI0KEHHE OIHOTO M3 IYHKTOB INPOTPaMMBbl, 2) BONPOC WIM 3ajaua,
HETIOCPE/ICTBEHHO CBS3aHHBIE C TEMAaTHKOI Kypca, OIHAKO HE 3aTPOHYThIE B HEM, 3) M3IOKEHHE U
3alUTa Pe3yabTaToB J1ab0paTOpHOM pabOTHI, MPOAEIAHHON CTYACHTOM B JIa0OPaTOPHOM MPAKTUKYME B
KauecTBE JOMOJIHUTENbHON paboThl. Ha 0TBET 1o «BOIpoCy 1Mo BEIOOPY» CTYIEHTY MPEAOCTABISAETCS HE
6onee 10 MUHYT.

Ha moaroroBky kx orBery mo Owmnery cryaenty apaércsi or 30 mo 45 muHyT. B TedeHue sk3ameHa
CTYAEHTY HE pa3peliacTcs I0JIb30BaTbC BBIYMCIUTEIBHON TEXHUKOM, JIMTEpaTypoil, 3apaHee
MOATrOTOBJICHHBIMU COOCTBEHHBIMH 3alMCAMU M APYTUMH MaTepuaiaMy, OTHOCSIIUMU-CSI K TIPEIMETY,
KpOMe 3K3aMEHALMOHHOM ITporpaMMBbl Kypca.

B mporecce oTBeTa Ha «BOHPOC MO BHIOOPY» pa3pelaeTcsi MOJIb30BaThCS 3apaHee MOATOTOBICHHBIM
IUTAHOM OTBETa M 3apaHee IMOATOTOBICHHBIMH WIUTIOCTPALUAMU/TpadKaMH, NPEACTABICHHBIMUA B
OyMaXHOM BHJIE, TUOO HA DIEKTPOHHOM HOcuTele (IUIaH-IIeT/HoyTOyK). Mcmonb3yeMbie TpaduKu i
WUTIOCTPALMU HE JTOJDKHBI COAepKaTh YacTel TeKcTa Iokinana. Ha moaroroBky oTBeTa Ha «BOIPOC IO
BEIOOpY» (TIOBTOpEHHUE) naéres He Ooliee 5 MUHYT.

B npouecce oTBeta mo OuneTy SK3aMeHATOp MOXKET 3aaBaTh yTOUHsIomuUe Bonpocsl. [locne orBera
10 OMJIeTy 9K3aMEHATOp BIIPaBE 33/1aBaTh CTYACHTY JIIOOBIC TOTOJHUTENIFHBIE BOIPOCHI 110 IPOrpamMMe
Kypca.

B coBokynmHocTH oOmpoc oOydaromierocss Ha YCTHOM 5K3aMEHE HE JOJDKCH INPEBBILATh JBYX
ACTPOHOMHYECKHUX YacoB (0e3 yueTa BpeMEHH Ha MOJITOTOBKY ).



3. llepeyeHb THUMOBBIX KOHTPOJbHBIX 3a/IaHMIi, HCMOJIb3yeMbIX Il OIeHKU 3HAHUIA, yMe-
HUH, HABLIKOB

[Tpomexxyrounas arrecrauus no aucuuruinHe «O0mas gusnka: DIeKTpUYecTBO U MAarHETHU3M
OCYIIECTBIISIETCS B opMe dK3aMeHa. DK3aMEH COCTOUT U3 JIBYX YaCTeH: MPOBOAUTCS B TUCHMEH-
HOW U ycTHOU (opme.

Ha nuceMeHHOM yacTu 3K3aMeHa CTYACHTY MpeiaraeTcs pelnTh S5 3a1ad. Bee npepnaraemelie
3aJlauu IIPCACTaBIIAIOT coboit OpUIrHHAJIBHBIC aBTOPCKHUEC 3ada4M, CIICHAJIIBHO IIOATOTOBJICHHBIC
Ui 9k3ameHa. C mpuMepamMu 33124 MPOLUIBIX JIET MOKHO O3HAKOMHUTBCS Ha caiite Kadeapsl 00-
HIefI (1)I/I3I/IKI/I B pasaciic SK3aMEHaIIlMOHHBIX Mar€puaioB 3a CEMECTP
http://mipt.ru/education/chair/physics/S_II/Ex_el/

VYcTHAs 4yacTh 3K3aMeHa MPOXOIUT MO OmieraMm. B kaxmaom OuiieTe comep KUTCS TEOPETHUECKHUMA
BOINPOC M3 IPHUBEJCHHOIO HUXKE CIHMCKA 3K3aMEHALMOHHBIX BOIpPocoB. Kpome Toro, cryneHTy
IpeJIaraeTcst U3JI0KUTh MOJITOTOBICHHBIN 3apaHee «BOIMPOC IO BBIOOPY», KOTOPBIM MOXKET OBITh
KaK OJIMH U3 IIYHKTOB IIPUBEJEHHOTO HUXKE CIIMCKA, TAaK U JIF0OOH BONpPOC, 3aTparuBaeMblil B U3y-
4aeMOM Kypce MM HETIOCPEICTBEHHO CBSI3aHHBIN C HUM. B KauecTBe Bompoca 1mo BHIOOPY MOTYT
OBbITh U3JI0’KEHBI PE3YJIbTAThI IPOJICIIAHHON CTYIE€HTOM JIaOOPaTOPHOU PabOTHI.

Crmcok BOIIPOCOB YCTHOI'O 5K3aMCHaA:

1. 3akon Kynona. Hanpsk€HHOCTD 31EKTPUYECKOrO MOJIsl. DieMeHTapHbIi 3apaa. [IpuHiun
cynepno3uuy. Enqunuiel namepenus 3apsjaa (B cucreme I'aycca u CH). Ilone Toyeunoro
JTUTIOJIS.

2. Teopema ['aycca i 371€KTpUUECKOTO MO B BaKyyMe (MHTerpaibHast v 1uddepeHnanb-
Hast popmer). [Ipumeps nprMeHEeHHUS.

3. IloreHumanpHbIi XapakTep 3JIEKTPOCTATUYECKOTO nouis. [loTeHnuan u pa3HocTh NOTEHIIHA-
n0B. Teopema 0 LMPKYISIIIUU B 3JIEKTPOCTATHUECKOM I1oJie. CBsA3b NOTEHIIMANA C HAIPSIKEH-
HOCTBIO noJisl. [loTeHnman nosis TO4evHOro JUIMoJIs.

4. Tlorenuuan snexkrpoctaruueckoro noss. Y pasuenue [lyaccona u ypaBuenue Jlariaca. ['pa-
HUYHBIE YCIOBUS M METOJ] 3€pKaJIbHBIX N300pakeHU.

5. IIpoBOIHUKM B 3JIEKTPOCTATUYECKOM IoJie. DJEKTpoCTaTHYecKasl 3aluTa. [’ paHuyHbIe
YCIIOBUS Ha IOBEPXHOCTH NMPOBOAHUKA. [IpoBoadImMi Iap B 2JEKTPOCTATUUECKOM IOJIE.

6. JMDJEeKTPUKHU B DJIEKTPOCTATHUECKOM IoJie. MeXaHn3M MOJSPU3alii IUAIIeKTpUKoB. CBo-
00/HbIE U CBsA3aHHBIE (MIOJSPU3ALMOHHBIC) 3apsaabl. Bekrop nosspusanmu. CBsi3b BEKTOpa
MOJIIPU3ALUU C MOJIIPU3ALMOHHBIMU 3apsiaMu. [IoBepXHOCTHBIN U 0OBEMHBIN MOJIIpU3a-
LIMOHHBIE 3apsJIbl.

7. BexTop nonsipuzanuy U €ro cBA3b C MOJISPU3ALMOHHBIMU 3apsiiaMu. BekTop anekTpudeckoi
UHAYKIMHU. [Tonsapu3yeMocTh U IUAIEeKTpUYeCcKas IPOHULIAEMOCTD.

8. Teopema ['aycca aist SIIEKTPHYECKOTO TIOJIS B AMAJIEKTPUKAX (MHTErpabHas U TuddepeH-
nuanbsHas popmel). ['paHuUHbIe yCI0BUS Ha FpaHUIlE pa3zesa IBYX JTU3IEKTPUKOB.

9. DnexTtpuyeckas EMKOCTh YeAMHEHHBIX MPOBOJHUKOB M KOHJIEHCATOPOB. Pacuér éMKocTH
IUIOCKOTO, CPEepUUECKOro U IMIUHAPHUUECKOTO KOHIEHCATOPOB.

10. DnexTpudeckas SHeprus U e€ Jokanu3anus B npocTpaHcTBe. OOBEMHAS TUIOTHOCTH DHEP-
M. DHEeprus AUINOJA BO BHEIIHEM MoJie (KECTKUI 1 ynpyruil qunonu). Bzaumuas sneprus
3apsz0B.

11. Cunbl, neiicTBYyIOIME HA JUIOIb B HEOJHOPOAHOM SJIEKTPHUECKOM MoJIe. DHEPreTHUECKHi
METO/1 BBIUMCIIEHUs cui (cirydaun: g=const U=const).

12. Tlocrosuuslii Tok. Cria u mIoTHOCTH TOKa. CTOPOHHME CHIIBL. 3aKOH COXPAaHEHUS 3apsia U
ypaBHEHUE HENPEPHIBHOCTH. TOKM B HEOTPAHUYEHHBIX CPEIaX.

13. 3akon Oma (uHTerpajibHas u JoKaibHas popmbl). [IoCTOSIHHBIN TOK B 3aMKHYTOM KOHTYpE.
Onextpoasuxymias cuna. [Ipasuna Kupxroda. [lpumeps! npumenenus.



14.

15.
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28.
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30.
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37.

38.

PaboTa 1 MOIITHOCTH MOCTOSTHHOTO TOKA. 3aKoH J[xoymns—JIeHIa B MHTErpaIbHOM U JIOKAJTb-
HOU (opme.

MarsuTHoe 1oJsie TOCTOSTHHOTO TOKa. Bextop MarnutHoM naykuuu. Cuia JlopeHna u cuna
Awmrepa. 3akoH buo—CaBapa. MarHUTHBII MOMEHT paMKU C TOKOM. MOMEHT cuil, AeMCTBY-
IOIUHI HAa PaMKy ¢ TOKOM B MarHUTHOM IIOJI€.

Teopema 0 HUPKYISAUN MATHUTHOTO TIOJIs B BaKyyMe (MHTerpaibHas u qudepeHraabHas
dopmsl). [Ipumeps! npuMeneHus. MaruutHoe nose conenounsa. Teopema 'aycca ans mar-
HUTHOTO 10Jis (MHTEerpanbHast u auddepenunanbuas Gopmal).

MaruuTtHoe nose B Bemectse. MonekyisipHble TOKH. BEKTOp HAMarHM4EHHOCTH U €T0 CBS3b
C MOJICKYJIIPHBIMU TOKaMH (MHTEerpaibHas u audpdepeHnnanbHas GOopMbl).

Teopema 0 IMPKYJIALMKE MATHMTHOTO MOJIA B BetnecTse. Bekrop H . [IpuMenenue K pacuéry
MAarduTHBIX LICHEN.

['paHUYHBIE YCIOBMSA ISl BEKTOPOB B M H Ha rpanuIle pasaena IByX MarHETHKOB.
[TOCTOSHHBIN MAarHUT. MarauTHEIE 0N B ¥ H MOCTOSHHOrO MarHura.

MarsuTHbIe CBOMCTBa CBEpXIPOBOAHKKA |-r0 poma. Dddext Melicuepa. [ ' panudnbie ycio-
B HA TIOBEPXHOCTH CBEPXIPOBOAHUKA. CBEPXIPOBOAAIIMUH 1Iap B MArHUTHOM HIOJIE.
PaboTta cun Amnepa 1o nepeMelieHno BUTKa C TOKOM B MArHUTHOM I10JI€.
DneKTpOMarHuTHast MHAYKLIMS B IBHXKYIUXCs mpoBogHuKax. [Ipasuio JleHna.
DNEKTpOMAarHuTHasE MHAYKLMS B HEMOJABUKHBIX ITpoBOAHMKaX. DapaneeBckas U MaKkCBell-
JIOBCKasi TPAaKTOBKA SIBJICHUS 3JEKTPOMAarHUTHOM MHIYKIMHU. BuxpeBoe s3neKTpuueckoe
ToJIe.

Hepenstupucrckoe npeodpasosanue noseit B ¥ E npu nepexone ot oHo# nHeprmanbHoit
CUCTEMBI K Apyroil. MarHuTHOE 10JI€ pABHOMEPHO IBUKYILErOCs 3apsja.

JIBrokeHMe 3apspKEHHBIX YaCTHIL B 3JICKTPUYECKOM M MarHUTHOM ToJsix. peiidoBoe nBu-
xenue. [{ukioTponHas yacrora.

MarnuTsslil moTok. KoadduurenTs caMOMHIYKIINH U B3aUMOMHIYKINHU. IHTYKTUBHOCTD
COJICHOMJIA M TOPOUJAJIBHOM KaTyIIKH.

YcraHOBIEHHE TOKA B LIENH, COAEpKaIle MHAYKTUBHOCTb. MarauTHas sHeprus Toka. Jlo-
KaJIM3alusl MarHUTHOM SHEPIUU B IPOCTPAHCTBE.

B3aumnas sHeprus TokoB. Teopema B3auMHOCTH. B3anuMHast MHIYKTUBHOCTD JABYX KaTyIIEK
Ha 00111eM MarHUTONPOBOIE.

OHepreTuyeckuil METO/1 BBIUMCIEHMS CUJI B MarHUTHOM nose. [ToxbémHast cuma 3nexTpo-
MarHmra.

IlepemeHHOE 3IEKTPUUECKOE TT0JIE U €T0 MarHuTHOE JerctBre. Tok cMmemenus. [Ipumepsr
pacuéra.

Cucremsl ypaBHeHu MakcBesuia B HHTerpainbHoi gopme. I'pannunsie ycnosus. Matepu-
aJIbHBIE YPABHEHMUS.

Cucrema ypaBHeHuit Maxkcsenna B quddepenunansHoit popme. ['pannynsie yciaosus. Ma-
TE€PUAIIbHBIE YPABHEHUS.

BousiHOBOE ypaBHEHHE Kak clie/IcCTBUE ypaBHEHU MakcBeiua. [1nockue anekTpoMarHuTHeIE
BOJIHBI B OTHOpOAHOM cpeze. CKopocTh pacipocTpaneHus. [lonepedHocTs aneKTpoMaruuT-

HBIX BOJH. CBs3b MOJICH BuE B IIOCKOM SHGKTpOMaFHHTHOﬁ BOJIHC.

Mounoxpomaruueckass (rapMoHU4Yeckasl) miockas BojHa. CrosuMe 3JIeKTpPOMAarHUTHbBIE
BOJIHBI. OTpakeHUE 2JIEKTPOMAarHUTHOM BOJIHBI OT IJIOCKOM MOBEPXHOCTHU UI€ATBHOTIO IIPO-
BOJHUKA.

ONEeKTpOMarHuTHHIE BOJIHBI B BOJIHOBOJaX. [Ipocreiime TUIbI 3271€EKTPOMarHUTHBIX BOJIH B
BOJIHOBOJIE MPSIMOYroJibHOTO ceueHus. Kpurtuueckas vacrora. [liuHa BosiHBI U (ha3oBas
CKOPOCTb BOJIH B BOJTHOBO/IE.

JIByxnpoBoaHas JUHUSA Kak IMPUMEpP HEKBA3MCTALIMOHAPHOM WLENU. DJIEKTPOMATHUTHAS
BOJIHA B JBYXIIPOBOAHOM JMHUU. CKopocTh BosHBL. BonHoBOe conporusnenue. Cornaco-
BaHHAsI Harpys3Ka.

ITotok snepruun. Bekrop Iloitntunra. Teopema IlovinTrnra. Ilpumeps! npuMeHeHuUs.



39. JlaBnenue uznydenus. OnbiTel JIeOeaeBa. DneKTpOMarHUTHBIA UMITYJIBC.

40. M3nmyuyeHue 371€KTPOMAarHUTHBIX BOJIH. M3mydyenue konedmonierocs nunois (0e3 BpIBO/A).
Juarpamma uzinydeHus. 3aBUCUMOCTh MOILITHOCTH U3JTy4EHHS OT 4acTOTHI (3aKOoH Pernes).

41. OtpaxeHue U MPeTOMIIEHUE IEKTPOMAarHUTHBIX BOJIH HA IJIOCKON IPAHULIE JIBYX JHAJIEK-
TpukoB. @opmynsl Openens. KoadghuuueHTs oTpaxkeHus W mpo3padyHocTH. Yron bpro-
crepa. [lonHoe BHyTpeHHee oTpakeHue. [IoHsATHE O HEOTHOPOAHBIX BOIHAX.

42. Ckun-3¢dext. Tonmmua CKUH-CI05, €€ 3aBUCUMOCTb OT YacTOThI U IPOBOJIUMOCTH.

43. Kpa3ucraumoHapHbIe MPOLECCH. YpaBHEHHE FAPMOHUYECKOTO ocmuisiTopa. CBOOOAHbIE
KoJIe0aHUsl OCLUJUIATOPA C 3aTyXaHHEM.

44. KospounueHt 3aryxanus, JOrapuQMHUUECKUI TEKPEMEHT, J0OPOTHOCTh KOJIeOATEIbHOTO
KoHTypa. [IpeBparenust sHEPruy MpH 3aTyXarIUX KoueOaHUsIX. JHEPreTUYeCKHl CMBICI
JOOPOTHOCTH.

45. BriHYXICHHBIC KOJIeOaHUs B JIMHEHWHBIX cucTeMmax (rapmonuueckas BHemHss DJ[C). Am-
IUIATYHO-(a30Bast XapaKTEPUCTHKA JTMHEHHBIX (GmibTpoB. KonebaTenbHblil KOHTYp. Pe3o-
HaHc. [llupuna pesoHaHCHON KPUBOIL U €€ CBSI3b C JOOPOTHOCTHIO.

46. Tlpomecchl ycTaHOBJICHUS BBIHYKICHHBIX KoJieOanuii. buenus.

47. Pacuér uenei, cogep ammx COMPOTUBIICHUS, UHAYKTUBHOCTH M €MKOCTH MIPH TapMOHUYE-
CKOM BHEIIHEM BO3A€MCTBUM. MeTo/l KOMIIEKCHBIX aMIUIUTYZ. BeKTopHble AuarpaMMsl.
Pe3onanc.

48. Tlpasuna Kupxroda s nepeMeHHbIX TOKOB. PaboTa 1 MOIITHOCTh IIEPEMEHHOTO TOKA.

49. BpIHyX/I€HHbIE KoeOaHUs B JIMHEHHBIX CHCTEMaxX MOJ JCHCTBHEM HErapMOHUYECKOM
BHEIIHEN CUJIbI — CIEKTPAJIbHbIA AHAIN3 JTUHEUHBIX CUCTEM.

50. MogynupoBaHHbIe Kolebanus. AMIUIUTYIHAs U da3oBas MOAysus. BekTropHoe nu3obpa-
JKEHUE MOJYJIMPOBAHHBIX KosieOaHui. CrekTpsl KojieOaHU, MOy IMPOBAHHBIX 110 aMILIH-
Tyne u ¢a3ze (mpu CUHYCOUIaIbHOU MOIYIISALINN).

51. IlpencraBieHue MOYJIMPOBAHHBIX CUTHAJIOB B BUJIE CYNEPIIO3UIIMYA FAPMOHUYECKHUX KOJIE-
Oanuii. OnbiTel Mannensiitama. [lonstue o pasnoxenun Oypoe (psang Pypwe, UHTErpal
®ypse). [Ipumepsl criekTpanbHbIX paszinokeHui. COOTHOLLIEHUE HEONPEAEIEHHOCTEMH.

52. Ilapametpuueckue KosneOaHus. YCIOBUA BO30YXIEHUS WHIYKTHUBHOW IMapaMeTpHUuecKon
MAalIuHBbI, TAPAMETPUIECKUNA PE30HAHC.

53. Ilonsarue 06 aBrokoneOanusX. OOpaTHas cBs3b. Y CIIOBHE CAaMOBO30YXKICHHS.

54. Tlonstue o masme. [lebaeBckuii paguyc. [lnasmennsie KkoiebaHus U MIa3MeHHas 4acToTa.

55. JlusnexTpuyeckas NPOHULAEMOCTb IJ1a3MBbl.

4. Kputepuu onleHMBaHUA
[To pe3ynbraTam pemeHus 3a/1a4 MMCbMEHHON YacTh K3aMeHa 3a KKy 33/1a4y BBICTABIISIETCS
ot 0 10 3 6ayIoB COrNIaCHO CIEAYIOIIUM KPUTEPUSIM:

3 Gayuta: 3agayva perieHa MoJHOCTHIO BEPHO (T. €. MPUBEJEHBI MPABUIILHOE 000CHOBAHHOE
pellleHre U JaHbl OTBETHl Ha BCE BOIPOCHI 33aaun). BO3MOXXKHO HanMuyue MENKUX HelT0uETOB
(onuCKH, HECYIIECTBEHHbIE apu(METHUECKHE OIIHOKH).

2 6ama: 3ajaya peleHa, X0/l pelleHus 3a/1aud B LEJIOM BEpPEeH, HO €CTh CYIECTBEHHbIE
He0UETHI (OITMOKHM B BBIKJIAJIKaX, a0CYpAHBIM OTBET U T.I1.).

1 Gaynn: 3agaya He pelleHa, HO BCe OCHOBHBIE (DU3MUYECKHE 3aKOHBI, HEOOXOAUMBIE IS
pemeHust, ChOPMYITHPOBAHBI TPABHIIBHO.

0 6amoB: 3ajaua He pelieHa WK pelIeHa HEBEPHO (OCHOBHBIE 3aKOHBI 3alMCaHbI ¢ OLIHO-
KaMU, JIN0O He TOTHOCTHIO, MOJIX0 K PEIICHUIO 33aa9i IPUHITUITHAIHHO HEBEPEH HITH PEIICHUE
3aJjauu He COOTBETCTBYET YCIIOBHUIO).

[Tony4yeHHbIE OaJITBI CYMMHUPYIOTCS 1 BBICTABIISIETCS OIIEHKA 332 MUCHMEHHYIO YacTh HK3aMeHa 110
CIENYIOLIEH cXemMe

Onenka bamner | Cymma 6an-
JI0B




10 15
OTJINYHO 9 13-14
8 12
7 11
XOPOIIO 6 9-10
5 8
4 6-7
YZAOBIIETBOPUTEIBHO 3 5
HEYJIOBJIETBOPUTEIILHO 2 2-4
1 0-1

OreHka 3a TUCbMEHHYIO 4aCTh 9K3aMeHa ONpeeNsieT MaKCUMAIIbHYIO UTOTOBYIO OIICHKY 3a 9K3a-
MeH. B MCKIIIOUMTENBHBIX CITydasx, €ClIM Ha YCTHOW YacTH SK3aMEHa CTYACHT JEeMOHCTPHPYET
MPEBOCXOHBIC TCOPETHUECKUE 3HAHUS U YPOBCHD MOHUMAHHS MIPEIMETa, UTOTOBAs OI[EHKA MO-
JKeT OBITh MOBHIIICHA, HO He OoJee, yeM Ha 2 6ata (1o 10-0ayibHOM 1IKae).

Ha YCTHOM 3K3aMCHEC IPCIIoAaBaTeC/ib OUCHUBACT OTBET CTYACHTA B LICJIOM U BBICTABJISICT OLICHKY
COorjiiaCHO HpI/IBGILéHHI)IM HUKC KPUTCPUAM U U3JIOKCHHBIM BBIIIC 3aMCUYAHUAM KAaCaTCJIbHO MMHUCh-
MEHHOM 4aCTH dK3aMeEHa:

Onenka «oTim4HO (10)» BbICTaBIsIETCS CTYIEHTY, I0Ka3aBLIEMY BCECTOPOHHHE CUCTEMaTU3HPO-
BaHHBIE TITyOOKHE 3HAHUS y4eOHOW MPOrpaMMBbI U 3a €€ MpeeiaMu, a TAKKe YMEHUE YBEPEHHO
IOPUMEHSATh UX Ha MPAKTHKE NP PEILICHUH CI0KHBIX HECTaHIAPTHBIX 3a/1a4.

Ouenka «oTam4HO (9)» BBICTABISETCS CTYJCHTY, IIOKa3aBLIEMY BCECTOPOHHHE CHCTEMATH3UPO-
BaHHBIE NITyOOKHE 3HAHUA y4eOHOM MPOrpaMMbl M YMEHUE YBEPEHHO MPUMEHSITh UX Ha MPAKTHKE
IIPU PELICHUN HECTaHIapTHBIX 3a]a4.

Onenka «oTJau4HO (8)» BBICTABIIAETCA CTYACHTY, [IOKa3aBIIEMY BCECTOPOHHHUE CUCTEMAaTU3UPO-
BaHHbIE NIyOOKHE 3HAHUA y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IIPU PELICHUH HECTAHIAPTHBIX 3a/1a4, OJHAKO JOMYCTUBIIEMY HEKOTOPBIE HETOUHOCTHU IIPH OT-
BETE.

OrieHka «xopouo (7)» BBICTaBISETCS CTYJCHTY, €CJIM OH MPOJIEMOHCTPUPOBAJ TBEPJIOE 3HAHKE
yBepeHHOE TOHMMaHKHe MaTepuana yueOHOH nIporpaMMbl U yMEHHE CBOOOTHO MPUMEHSATh (HU3u-
YEeCKHE 3aKOHBI Ha IIPAKTHUKE MPU PELICHUH TUIIOBBIX 3aj1au.

Ormenka «xopouro (6)» BBICTABISIETCS CTY/ICHTY, €CJIH OH MPOJAEMOHCTPHPOBAN TBEPIOC 3HAHUE
MarepHaia yd4eOHOW MporpaMMbl M YMEHHE NMPUMEHATh (U3NYECKHEe 3aKOHBI Ha MPaKTHKE MpU
peIIeHNH TUTIOBBIX 3ajad.

Ornenka «xopouo (5)» BBICTaBISETCS CTYJCHTY, €CIIU OH MPOJIEMOHCTPUPOBAIT TBEPI0C 3HAHUE U
MOHMMaHHEe MaTepHuala ydeOHOI MporpaMMbl U YMEHUE TPUMEHSTh (U3MUECKUE 3aKOHBI Ha TPaK-
THKE TIPU PEIICHUH TUTOBBIX 3a]1a4, OJHAKO JOIYCTHJI IIPU OTBETE Psi IPyObIX HETOYHOCTEH.

O11eHKa «y0BJIETBOPUTENLHO (4)» BBICTABIISAETCS CTYACHTY, IOKa3aBiieMy (pparMeHTapHbIi Xa-
paKTep 3HaHUH, JOMYCKaBIIEMY HETOUHOCTH B ()OPMYIIMPOBKE OCHOBHBIX 3aKOHOB M Oa30BbIX MO~
HSATUH, HO TPU 3TOM MPOJIEMOHCTPUPOBABILIEMY CIIOCOOHOCTH peliaTh MPOCThIE 33/1a4d U BIlaje-
HHUE OCHOBHBIMH pa3ziesiaMH yuyeOHOM mporpaMMbl, HEOOXOAUMBIMU JUISl JalbHEHIIEro 00yueHus..

OreHKka «yA0BJETBOPUTENBHO (3)» BBICTABIISIETCS CTY/ACHTY, IMOKa3aBIIeMy CHJIBHO (pparmMeH-
TapHbIN XapaKkTep 3HaHUH, JOMyCKaBLIeMy IpyObie OIHOKY B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB



1 0a30BBIX TOHSATHIA, HO TIPH STOM MPOJAEMOHCTPHUPOBABIIEMY CIIOCOOHOCTh peIIaTh MPOCTHIE 3a-
Ja4d ¥ BJIaJICHUE OCHOBHBIMHU pa3/iellaMH YIeOHOUW MpOorpaMMbl, HEOOXOIUMBIMH TSl JATbHEH-
mero oOy4eHwus.

O1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WK «HEeyT0BJeTBOpUTEeNbHO (1)» BhICTaBIsSECTCS CTY-
JIEHTY, KOTOPBII HE 3HAET 3HAUUTENIBbHYIO YaCTh OCHOBHOI'O COJEPKaHUS IPOrpaMMbl, CUCTEMA-
TUYECKH JI0MyCKaeT IrpyObie OHOKH pu GOpMYITUPOBAHUN OCHOBHBIX (DM3MUYECKUX 3aKOHOB
WIN He CrIoco0eH KOPPEKTHO MPUMEHATh (PU3HMUECKUE 3aKOHBI JJaXKe JIJIsl pEIIEHHs! IPOCTHIX 3a-
Jau.

5. MeToauyeckue MaTepuaJbl, onpeaesiolue Npoueaypbl OlleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH

IMopsiiok NpoBeaeHUs] MUCbLMEHHOT0 IK3aMeHa.

Bpems npoBeneHns: MMCHBMEHHOM Y9acTH SK3aMeHa COCTaBIseT 4 aCTPOHOMHUYECKHX Yaca. Ha k-
3aMeHe MPEeIararoTCs IS PeIISHHs 5 OPUTUHAIBHBIX 3a/1a4. TeMbI COOTBETCTBYIOT TEMaM CEMHU-
HApCKUX 3aHATUH. 3ajaya cuuTaeTcs pelEHHOM, eClii OHA COAEP)KUT OOOCHOBAHHOE PELICHHUE:
CCBUIKHM Ha pUMEHsieMble (PU3NYECKUEe 3aKOHBI M KOPPEKTHBIE BBIKJIAAKH, a TAK)KE MMPABHIbHBIN
YHCJICHHBIA OTBET (ECIIM B 3a/1a4€ €CTh YMCIIOBbIC JaHHbIe). Ha sx3ameHe pa3permaercs mojib30-
BaThCs JIIOOBIMHU 3aMKCAMHU U YI€OHBIMH TIOCOOMSIMH B OyMaxHOM Buje. Kareropuuecku 3arpe-
IIaeTCsl BKIIIOYATH JII00BIE YCTPOHCTBA, KOTOPBIE MOTYT CIIY)KUTh CPEJCTBAMH CBS3U — HOYTOYKH,
IUTAaHIIETHI, Tee(OHBI U T.11. HapymuTenu yaanstoTcest ¢ 9K3aMeHa ¢ OLIEHKOH «HEYOBIECTBOPH-
TesIbHOY». Pa3peraercst monb30BaThCs KaJIBKYJIATOPaMU. 3allpeliaeTcsl M0Ib30BaThCs KalbKYIIs-
TOpamMH B MOOWJIBHBIX TeJe(oHaX, HOyTOYKax H T.II.

ITopsinok npoBeeHusi YCTHOTO IK3aMeHa.

DK3aMeH MPOXOIUT B TPAAUIIMOHHOM (hopMe OeceIbl mpero1aBaTessi Co CTYACHTOM I10 TEME
HK3aMEHAIlMOHHOT0 OmieTa. DK3aMEHAlMOHHBIA OUJIET COJAEPXKUT JABa MYHKTA: «BOMPOC MO BbI-
00py» ¥ OIMH BOTIPOC U3 TPOTPAMMBI Kypca.

«Bonpoc 1o BeIOOPY» CTYEHT FOTOBUT CAMOCTOSITEIBHO 10 3K3aMeHa. BrIOop Tembl ocy-
HIECTBIISIETCS. TIPH KOHCYJBTAIIMU MPETIOAaBaTellsl, BEAYIIET0 CeMUHApCKUe 3aanus. Bompocom
10 BEIOOpY MOKeET ObITh 1) yriyOiieHHOE U3J10KEHUE OHOT0 U3 MMyHKTOB MPOTrPaMMBl, 2) BOIIPOC
WM 33]1a4a, HETTOCPEICTBEHHO CBSI3aHHBIE C TEMATHKOW Kypca, OJJHAKO He 3aTPOHYTHIE B HEM, 3)
U3JI0KEHUE U 3allUTa pe3yIbTaToB J1abopaTopHOM paboThl, MPOJIEIaHHON CTYIEHTOM B JIabopa-
TOPHOM IPAKTHKYME B KaueCTBE JIOTOJHUTEIFHONU paboThl. Ha 0TBET 1o «BOmpocy Mo BEIOOPY»
CTYAEHTY IpenocTanisercs He 6onee 10 MUHYT.

Ha moaroroBky k oTBeTy no 6miety cryaenty paércs ot 30 1o 45 munyT. B Teuenne sx3a-
MEHa CTYJIEHTY He pa3pelaeTcs MoJIb30BaThCsl BEIYUCIUTENLHON TEXHUKOM, TUTepaTypoi, 3apa-
Hee TOATOTOBIEHHBIMH COOCTBEHHBIMHU 3aITUCSMH M JIPYTUMHU MaTepHallaMH, OTHOCSIIUMUCS K
peaMeTy, KpoMe 3K3aMEeHALMOHHOM MTporpaMMbl Kypca.

B mporecce oTBeTa Ha «BOMPOC MO BHIOOPY» pa3pelIaeTcs Mojib30BaThCsl 3apaHee MoJro-
TOBJICHHBIM TUIAHOM OTBETa W 3apaHee MOJTOTOBJICHHBIMH HJUTIOCTPALUAMU/TpaduKaMu, Mpe-
CTaBJICHHBIMH B OYMa)KHOM BHJI€, THOO Ha JIEKTPOHHOM HOCHTENE (TuaHmeT/HoyToyK). Mcnoms-
3yeMble TpapuKu WIKM WITIOCTPAIIMK HE JTOJKHBI COIepKaTh YacTell TekcTa noknana. Ha moaro-
TOBKY OTBETa Ha «BOIMPOC MO BEIOOPY» (MMOBTOPEHUE) NaéTcs He Oosiee 5 MUHYT.

B nporiecce oTBeTa 1o 6uieTy 3xK3aMeHaTop MOKET 337aBaTh YTOUHAOLIMe Borpockl. [Tocie
OTBETa IO OWJIETY SK3aMEHATOP BIIPaBE 3a/1aBaTh CTYJCHTY JIIOOBIE OMOJHUTEIFHBIE BOIPOCHI
0 IporpaMMe Kypca.



B coBokynHOCTH orpoc 00y4aromierocs Ha yCTHOM 9K3aMEHEe He JOJDKEH MPEBBIIATh IBYX
ACTPOHOMUYECKHUX YaCOB.

[TprMepb IPOCTHIX 3a/1a4, pelIeHHE KOTOPHIX HE00XO0AUMO JIJIsl OTYYEHHUS YAO0BICTBOPUTEILHON
OLICHKH:

e B touke 4 HanpapiieHue nojsi E co3maBaemoro aumnolieM, NpoOTHUBOIOJIOKEHO HAIMpaBiie-
HHUIO €r0 JUIOJIBHOTO MOMEHTA, & B TOUKE B MX HallpaBlieHUs coBraaaroT. Halitu oTHOIE-
HUE PACCTOSTHUM OT JUIIOJS 10 3TUX TOUYEK, €CJIU U3BECTHO, YTO BEJIMUMHA HANIPSXKEHHOCTH
IIOJISL B HUX OJWHAKOBA.

e B BepmmHax paBHOCTOPOHHETO TPEYIOJbHHUKA CO CTOPOHOM @ HAXOMATCS 3apsiasl €, €,
—2e . Haitnure nmosne E B Touke, AeKaIICH HA JIMHUU MPOXOJSIICH Yyepe3 MOJI0KHUTEIbHbIC
3apsiibl, HA PaCCTOSAHUU L >> a OT TpeyroJibHUKa.

e Tonkwuii quck paauyca R u TommuHsl N, cAeIaHHbIi U3 QU3IEKTPUKA C IIPOHUIIAEMOCTEIO
€, PACIOJIOKEH MEPIEHIUKY/ISIPHO BHEITHEMY OAHOPOAHOMY 3JIEKTpHUUYECKOMY oo Eg

. Haiftu cymmapHBblii AMNIOJIBHBIA MOMEHT €0 MOJISIPU3ALHOHHBIX 3apsi/10B.

e Ha rpanume Bo31yX-Macio (JHIJICKTPHYECKasi HPOHUIAEMOCTD € = 2) yroJI MEXIY BEKTO-
POM HaIIpsKEHHOCTH B BO3JyX€ M HOPMAJIBIO I'PaHMIIbI cocTaBisier 1°. Halitu 31OT yron
B Macie.

e  HaiiTi MOTOK HAPSKEHHOCTH IOJISt MO IIPOXOAAIHi uepes chepy X2 + y2 + 22 = R?
, €CJIM TUII0JIb HAaXOAUTCS B Hadyajie KOOpAUHAT.

e  besrpaHuvHbII IIOCKU# CIOM AUAIEKTPHUKA C IPOHUIIAEMOCTBIO € H TONIMHOK 2N pas-
HOMEPHO 3apsKeH ¢ 00BEMHOH IJIOTHOCTBIO 3apsaa pg. ONpenesinTs HapsKEHHOCTb

nonisi E BHYTpU U BHE CIIOSL.

e B BepmmHax paBHOCTOPOHHETO TPEYrOJbHUKA CO CTOPOHOW @ HAXOMISTCS 3apsiibl €, 2€,
3e. Haiitu 3nauenne cymmsl div E 11 os1st B 1IGHTpe TpeyroJibHUKA.

e B BepmmHax paBHOCTOPOHHETO TPEYTOJBHHUKA CO CTOPOHOW A 3a(UKCHPOBAHBI 3aPsIbI
—e, 2e, —3e. B uenTp TpeyroapHHKa MOMEIIEH 3JeKTPpOoH. HallTH CKOPOCTh KOTOPYIO OH
B KOHEUYHOM UTOTE€ MIPUOOPETET MOCIEe TOTO, KaK €r0 OTITYCTSIT.

e lI3BecTHO, UTO B HEKOTOPOH 00JIACTU MPOCTPAHCTBA, 3aMOIHEHHON HETPEPBIBHO pacIipe-
JEJIEHHBIM 3apsaoM, MOTEHIIHAT OITHCBIBAETCS bopmyoit
o(X) = Po[l—x/d +(x/d)? —(x/d)*+(x/d)*]. Haiiti KoOpAMHATHI TOUKH, B KOTOpOIi
MJIOTHOCTh MOJIOKUTENBHOTO 3apsiia MAaKCUMaJIbHa.

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

e  Mexay KpyriabIMU METAJUIMYECKUMU O00OKIIaIKaMy paanyca R, HaxoIsIMMucs Ha paccTo-
s 0 Jpyr oT apyra, OCECHMMETPUYIHBIM 00Opa30M MMOMECTHIIM METATHIECKUH JUCK
TaKoro e quamerpa u toimmuao 20 /3. HaiiT eMKOCTh MONydYHBIIEroCs KOHICHCA-
Topa.

e Brsectu GopMyy MIOTHOCTH SHEPTUU AJIEKTPUUECKOTO OIS U3 DHEPTUH MIOCKOTO KOH-
JeHcaropa.

e (Cras capaHuu NpoJieTesia yepe3 rpo30ByI0 Tydy, U3-3a Yero HaceKOMbIEe Ha3JIEKTPU30Ba-
Jach — TeTephb Ha Kaxa0i ocobu HaxoauTcs mo 100 HeCKOMIEHCHPOBAHHBIX DJIEKTPOHOB.
CkopocTh capaHud 954 KM/4, CpelHee pacCTOSHHE MEXIy HacekoMbiMu 25 cMm. Haiitu
CPEIHIOI0 INTIOTHOCTh TOKA CTau.

e B npoBogHuKE UMEIOLIEM YAEIbHOE CONPOTUBIIEHUE P M 3AIOJHSIOLIEM BCE IIPOCTPAH-
CTBO BOKPYT, MEXly ToukaMu 1 u 2 co3ana pa3HocTh noteHimanos AU . Haiitu koHTYp-

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

OKPYKHOCTb COEMHSIONMAs TOUKHU | 1 2.
e J[Ba mepreHIUKYISIPHO HAMIPABICHHBIX OECKOHEYHBIX MPOBOIA HAXOSTCS HA PACCTOSTHUN



L. ITo mpoBomam TekyT onuHakoBbie ToOKK | . HaliTu BennunHy 1 HampaBJIeHHE MarHUT-
HOTO TOJISL B CEPEIMHE MUHUMAJIBHOTO OTPE3Ka COSAMHSIONIET0 JUHUU TTPOBOIOB.

[To mpoBosIIeMy KOJIEUKY paauyca r teueT Tok | . Haiinure co3qaBaeMoe UM MarHuTHOE
1oJie, B TOUKE, JISKAIIEH B IMJIOCKOCTH KOJIEUKA HAa PACCTOSIHUU L > r OT €ro 1eHTpa.

B HEKOTOPO#i 06IACTH MPOCTPAHCTBA MATHUTHOE ToNe uMeeT Bl B =By - (0,0, x* + y?).
HaiinmuTe BeKTOpHOE BRIpaKEHUE IS INIOTHOCTH TOKA TEKYIIEro B 3TOM 00JIacTH.
Hcnonb3ys TeopemMy O MUPKYJIAINHA, HAWTH TMOJI€ JJIMHHOTO COJICHOMJA Ha PACCTOSHUU
a/2 or ero ocu, Tae a — paguyc cojeHouna. JiMHa coneHonaa — |, KOJIM4ecTBO BUTKOB
— N, rexymmii Tok — | .

ToHkuil crepkeHb U3 BELIECTBa C MarHUTHON BOCIPUMMYHUBOCTBIO LI TOMELIEH BIOJb
MarautHoro nons B,. HaiiTu cyMMapHBIil MarHUTHBIM JUIIOJIBHBII MOMEHT €r0 MOJIEKY-

JSIPHBIX TOKOB.
Conenonp paanyca a ¢ TEKyILEM 110 HEMY ITEPEMEHHBIM TOKOM ITPOIET Yepe3 MPOBOJISIIEe
KOJIBLIO ¢ conporuBieHneM R . M3BecTHO, 4To B Konblie TeyeT Tok | = |, cos(wt) . Haiitu
MarHuTHoe 1oie B cojaeHone. (MHAyKTHBHOCTBIO KOJIbIA TpeHeOpedb)

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

Haiiti HHIYyKTHBHOCTH [UTHHHOTO COJICHOU 14 MMEIOIIET0 paauyc a, IuHy | u uucio But-
koB N .

ITocne Toro kak KaTymky MHIYKTUBHOCTU L, HMEIOIIYIO CONPOTUBIIEHNE R, OTKIIOUUIH
OT UCTOYHHWKA MMUTAHUS U OJHOBPEMEHHO 3aMKHYJIN HAKOPOTKO, B HEH BBILACIHIIOCH TETLIO
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
MEXly OOKJIaIKaMH.

AMITUTYIa CBOOOJIHBIX KOJIeOaHWN B KOJICOATETLHOM KOHTYpE majgaeT B € pa3 3a 100
konebanuii. Haiftn 1oOpOTHOCTH KOHTYpA.

AmmuTyna cBOOOAHBIX KOJeOaHUH B KOeOaTebHOM KOHTYpe Tagaer B € pas 3a 0.01
cexyH/pl. HaliTn mHOyKTHBHOCTE KOHTYpa L, ecim ero conporuBinerne R =4 Om .
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.

Karymka naayktuBHoctd ¢ L=0.001T coennHena mapanienbHbIM 00pa3oM ¢ KOHICH-
caropoM C=1nH®. HaiiTu uMIenaHc TONYyYUBIIETrOCsS YYacTKa IENMU TPH YacTOTe
w=10°c™.

Llens cocrout u3 koHnercaropa C =10 Hd, mocienoBaTeIbHO COSAMHEHHOTO C COIPO-
tuBneHueM R . Haiitu 3HadueHne R, eciin nmpu yacToTe HANPSIKEHUS © = 10°% ¢t (ba3oBbIit
C/IBHT MEKy TOKOM M HampsiKeHHeM coctaBun 1072 pa.



BUJIET Nel
1. Bonipoc 1o BEIOODY.
2. 3axoH Kymnona. Hanpsok€HHOCTB 2JIEKTPUUYECKOTO MO, DJIeMeHTapHbIN 3aps. [Tpun-

un cyneprno3ununu. Enunaunel namepenus 3apsaa (B cucreme I'aycca u CU). ITone Toueunoro

JIMIIOJIS.

BUJIET Ne2

1. Bomipoc o BeIOOpY.

2. Teopema I"aycca jist 2JIEKTPUYECKOTO TIOJIS B BaKyyMe (MHTerpaiibHast u auddepeniu-
anbHast popmal). [Ipumepsl mpuMeHeHwus.

BMJIET Ne3

1. Boripoc mo BeIOOpY.

2. IloTeHIMANBHBIA XapakTep dJIEKTPOCTaTHIECKOro moiist. [loTeHnuan u pa3HocTh 1o-
TeHUMaNoB. TeopeMa 0 IUPKYISALHUY B JIEKTPOCTATUYECKOM 1osie. CBs3b IOTEHLIAAJA C HaIpsi-
JKEHHOCTBIO 1oJ1s. [loTeHnman nosst TO4eYHOro JUIOJIA.

BUJIET Ned

1. Bonipoc 1o BeIOODY.

2. [ToreHnan 3IeKTpOCTaTHUECKOTo ToJsi. Y paBHeHue [lyaccona u ypasHenue Jlamaca.
['paHnYHbIE YCIOBUS U METO/] 3€PKAIBHBIX U300paXKEeHHI.

BUJIET Ne5

1. Boripoc o BeIGOpY.

2. I[IpoBOAHUKH B 3JIEKTPOCTATHUECKOM TOJIe. DIEKTpocTaTuyecKas 3amura. [ paHuuHbIe
YCIIOBHS Ha IIOBEPXHOCTH MPOBOHUKA. [IpoBOISAIINI Iap B 3JICKTPOCTATHUECKOM IOJIC.



