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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OOmas ¢pu3mKa: HMEKTPOMAarHeTU3M
10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE
npo¢uib NOArOTOBKHU: VYrpasneHue HHHOBAIMAMU B OM3HECE

®dusTex-1kojaa OM3HeCa BEICOKUX TEXHOIOTHI
kadenpa oomeit Gu3nku

Kypc: 2

KBaJU(PUKAIMA: Oakanasp

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

AynutopHbIX 4acoB: 50 Bcero, B TOM 4HCIIE:
nexuuu: 20 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 55 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3
KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy coctaBuiu:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOIEHT
N.C. YOnun, kaua. ¢pus.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3aceanuu kKadeapsl oomen ¢pusuku 12.05.2022



AHHOTANMA
B kypce paccMaTpuBarOTCs KIIIOUYEBBIC MOHSATHS M METOIBI (DU3UKHU DICKTPOMATHUTHBIX SBJICHUH KaK 4acTh
Kypca o0riel GU3HKH.

1. lean u 3apa4n

Henp AucoMnInHBI
OcBoeHue cryneHTamMH O©a30BbIX 3HaHUH B 00MacTH (DUBMKH DICKTPOMArHUTHBIX SBJICHUNA IS
JambHENIIEro M3y4YeHHsl APYTHUX pPas3aenoB (M3MKUM M yIIyOJIeHHOTO M3ydeHHs (yHIaMEHTAIbHBIX
OCHOB JJIEKTPHUYECTBA U MarHeTU3Ma

33)13‘11/[ JAUCHUIIINHBI
° (I)OpMI/IpOBaHI/IG y 06yanomecsI 0a30BBIX 3HAHUI B O6J'IaCTI/13J'I€KTpI/I‘-IGCTBa 1 Mara€tTusma

. (¢bopMHpOBaHHE YMEHHH X HaBBIKOB MPUMEHATH HW3YUYCHHBIE TEOPETHYECKHUE 3aKOHBI H
MaTeMaTHYeCKHe HHCTPYMEHTHI [UIS PeIIeHHs PA3IMYHbIX (GU3HUSCKUX 3a/1a4

. (dopmupoBanre 00MIEPUZNIECKON KyJIBTYpBl: YMEHHs BBIIEIATH CYIIECTBEHHBIC (QH3MUECKHE
SBJICHUS M THpeHeOperarb HEeCyIIECTBEHHBIMH; YMEHHUS NPOBOIMTH OLEHKH (DU3NUECKUX BEJINYMH;
YMEHHUS CTPOUTDH MPOCTEHIIINE TEOPETHUECKIE MOAIEIIH, OTMCHIBAIOIINE (PU3HUECKUE TTPOLIECCHI

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

Kon n HanMeHOBaHNE KOMITETEHIIUU MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
OIIK-1 Criocoben aHaIM3UpOBaTh 3a1a41 OIIK-1.2 PaccmarpuBaeT BO3MOMKHBIE BapHaHTBI PEIICHUS
YIPaBJICHUS B TEXHUUECKUX CUCTEMAX Ha 3aJaud YIpaBJICHUsl B TEXHUUYECKUX CHCTEMaX, OLIEHUBAET
OCHOBE MPUOOPETEHHBIX 3HAHUH WX IOCTOMHCTBA U HENOCTAaTKU

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOYJII0)

B pe3ynbrare 0CBOCHUS AUCIMIUTUHBI 00yYatOINeCcst JOJDKHBI

3HATh:
0 (QyHIaMEHTAJIbHBIC 3aKOHBI U TIOHATHS (PU3UKHU DIICKTPOMArHUTHBIX SIBJICHUH, a TaK)Ke TPAHHIIBI HX
NPUMEHHMOCTH:
0 3aKOH COXpaHEHHs 3aps/a,3akoH KynoHa,npuHINI CyNepro3ulny, TeopeMa ['ayccaB HHTETpaabHOM
u nuddepeHInanbHOM BUJIE,
0 TMOHATHE NOTCHIMAJIA U €T OCBSA3b C HANPSHKEHHOCTHIO TIOJIS;
O OCHOBHBIC TTOHSATHS TIPH BBIYMCICHUH JIEKTPUUECKOE TIOJISl B BELIECTBE: BEKTOPHI TOJSPU3ALIUH U
ANEKTPUUECKON WHIYKIHH, TOJSIPU3YEMOCTh U TUDJICKTPHYECKAst IPOHUIIAEMOCTH;

0 3akoH Oma B wWHTerpaiibHOW u auddepeHnmansHold (opmax,npaBuina Kupxroda, 3akoH
Jxoyns—JleHna;
0 3akoH buno—Casapa,TeopemMa O LUPKYIALUH JUII MarHUTHOTO IIOJSL B HMHTETPAJbHOM U

Qg QepeHIaTb-HOM BUAE;
O  OCHOBHBIE HOHSTHUSA HPU BBIYUCIEHHMM MAarHUTHOTO TIOJIS B BELIECTBE: MAHUTHAs WMHIYKIUSA U
HaNpPsOKEHHOCTD TI0JIs, BEKTOP HAMAarHUYEHHOCTH, TOKU MPOBOAMMOCTH M MOJIEKYJISIPHBIE TOKH;
O 3aKOH AJIEKTPOMArHUTHOW MHIYKLMH, IpaBwiio JIeHna;
O  OCHOBHBIC TOHSTHSA TEOpPHM KojieOaHWil: CBOOOMHBIC 3aryxaromiue KojeOaHus, Kod(duimeHt
3aTyXaHMs, JOrapu(MUUECKuil AEKPEeMEHT M JOOpPOTHOCTb, BBIHY)KICHHBIC KOJIEOAHUS, PE30HAHC,
napameTpuieckoe Bo30yXIeHHe KoJIeOaHN, aBTOKOJICOaHH S
0 ypaBHEHHWsi MakcBesla B MHTErpaibHOU 1 nuddepennuanpaoit popme;
0 3aKOH COXpaHEHWs dHepruu u Teopema [loliHTHHTA;

YMETh:




0 NPUMEHSTh M3y4YCHHbIE OOIMe (HU3MYECKUE 3aKOHBI JUISl PELICHHsS KOHKPETHBIX 3a/ad o
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  HCIOJB30BaTh KOMIUICKCHYIO (OpMY INpEACTaBICHUs KOJICOAHWI W BEKTOPHBIC JIHArpaMMbl IPU
pacuere KojeOaTeIbHBIX KOHTYPOB;

0  aHaNMM3UpoBaTh (HU3MYECKUE 3a/a4M, BBIICNSS CYIIECTBEHHbIE M HECYLICCTBEHHBIC aCHEKTHI
SBJICHUS, ¥ HA OCHOBE IPOBEAEHHOTO AaHAIM3a CTPOUTH YHPOUIEHHBIE TEOPETUYECKUE MOICIH
(UBNYECKUX SBICHUI;

0 NIPUMEHATh PA3JIUYHbIE MATEMATUYECKUE WHCTPYMEHTBl pELIeHUs 3a4ad UCXOoAs U3
cOpPMYIHPOBAHHBIX (PU3MUECKUX 3aKOHOB, U MPOBOAUTH HEOOXOAMMBIEC aHATUTUYECKHE U YHCIICHHBIC
pacy€Thl.

BJIAJI€Th:

¢ OCHOBHBIMH METOAaMHU PCHICHHUA 3a1a4 (1)I/I3I/IKI/I OJICKTPOMArHUTHBIX HBHCHI/II\/'I;
° OCHOBHBIMU MATCMAaTHUYCCKUMHU HHCTPYMCHTAMHU, XAPAKTCPHBIMU JIA 3a4a4 SJICKTPpHUYCCTBA U
MarbaeTusma.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 DJeKTpuYecKoe 1moe 2 3 5
2 [Torennmarn, 3aKOHbI JIEKTPOCTATUKU 2 3 5
3 DJeKTpUUECKOE T0JI€ B BEIIECTBE 2 3 7
4 MarsuTHOe 1osne 2 3 5
5 DNeKTpOMarHuTHas WHIYKITUS 2 3 7
6 DJNeKTpUUECKHUe LenH 2 3 6
7 CBoOonHBIC M BBIHYXKICHHBIC KOJICOAHUS ) 3 5
B DJIEKTPUYECKUX LETSIX
8 VYpaBHeHus Makcsenna 2 3 5
9 ONeKTpOMarHuTHbIE BOJIHBI 2 3 5
10 |IIpunoskeHus 3IEKTPOMAarHUTHON TEOPUHU 2 3 5
Hroro yacos 20 30 55
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)

1. Dnexrpuueckoe mosue




ONeKTpUYECcKOe 110JI€ B BaKyyMe. DJNEKTPUUECKUE 3apsiibl U MIEKTPUUECKOE 110J1€. 3aKOH COXPAHEHUs
3apspa. Hanpspk€HHOoCTh anexTpudeckoro mois. 3akoH Kymona. Cuctema enunun CI'CO. IlpuHnun
CYIEpIIO3ULMU. DJeKTpudeckoe noje aunois. Teopema ['aycca uisl 3J1eKTpUUECKOIO T0JIs B BaKyyMe
B wuHTerpajibHol u auddepenunansaoit  Qopmax. EE npumeHeHnne AN HaXOXKACHUSA
3IEKTPOCTATUUECKUX Ioneil. 1loTeHmanbHbIil Xapakrep aneKkrpocrarudeckoro noss. IloreHunan u
pasHocTh moTeHIManoB. CBA3b HANPSHKEHHOCTH IOl C TPaJUeHTOM IOTeHUuaia. | paHUYHBIC
YCIOBUSL Ha 3apsHKEHHOM TIOBEpXHOCTU. YpaBHeHus Ilyaccona wm Jlammaca. EnuHCTBEHHOCTH
pEILeHUs IMEeKTPOCTaTHUECKON 3a1aun. MeTos «u300paKeHuID».

2. HOTCHHI/IaJ'I, 3aKOHBI JJICKTPOCTATUKHA

Onexkrtpuueckoe 1moje B BemlecTBe. IlpoBogHuku B anekTpuyeckoM moine. [lomspuzanus
IAIeKTpuKoB. Bekrop momspuzanmu. CBOOOAHBIE W CBsi3aHHBIE 3apsiabl. Teopema [aycca mpu
HaJU4YUHA JHIIEKTPUKOB. BekTop anmekrpuueckoid MHIyKIuu. [lonapuzyeMocTs U AUdIEKTpUYecKast
[IPOHUIIAEMOCTb. [ paHHWYHBIE YCIOBHUS Ha IIOBEPXHOCTHM IPOBOAHMKA M Ha TIpaHULE JABYX
JIURJICKTPUKOB. OleKkTpuueckas EMKOCTh. KoHaeHcaTopbl. DHEprusi SJIEeKTPUYEcKoro moys U eé
JoKanu3anys B mpoctpaHcTBe. OOBbEMHas IUIOTHOCTh SHEpruu. Bsammuas sHeprus 3apsios.
OHeprusi JUNONA B OJNEKTPUUYECKOM IOJIe. ODHEPreTHYECKUH METOJ] BBIUMCICHUS CHUJ B
JIEKTPUUYECKOM I10JIE.

3. DnexTpuuecKoe 1MoJje B BeIIeCTBE

MarnuTtHoe 1ojie IOCTOSIHHBIX TOKOB B BakyyMe. IlocTostHHBIN Tok. CHila ¥ IUIOTHOCTh TOKA. 3aKOH
Oma B wuHTerpanbHoil u guddepeHunansHOl (opmax. nekTpoABkymas cuia. [lpaBuna
Kupxroga. Pabora u MomHOCTh TIOCTOSIHHOTO TOKa. 3akoH J[xoyns—Jlenna. Toku B 0OBEMHBIX
cpenax. MarHUTHOE TIOJie MOCTOSHHBIX TOKOB B Bakyyme. Bekrop MarHutHoW wmHayKiwmu. Cuia
Jlopenna. Cuna Awmmnepa. 3akon buo—Capapa. MarautHoe I1ojie PaBHOMEPHO JABIKYIIETOCS
TOYEYHOTrO 3apsija. PamMka ¢ TOKOM B MarHMUTHOM Iojie. MarHMTHBIA MOMEHT Toka. Teopema o
LUPKYJIALUK JUIi MarHUTHOTO TIOJIE B BaKyyMe M €€ IPHMEHEHHE K pacdeTy MarHUTHBIX ITOJICH.
MarHuTtHOe ToJie TOPOUAAIbHOW KaTymku u coneHoupaa. Juddepenumansias popma TeOpeMbl O
LUPKYIALUH.

4. MarauTHoe 110j1e

MarnutHoe mosne B BemecrBe. MarHuTHas MHAYKUMS M HalpsDKEHHOCTH 1ojisd.  Bekrop
HAMarHU4eHHOCTHU. TOKM TNPOBOJMMOCTH M MOJCKYJSIpHbIE TOKH. Teopema O LHUPKYISILIUA IS
MarHuTHOIO MOJis B BellecTBe. | paHUuYHBIE YCIOBUSA Ha IpaHUIlEe AByX MarHeTukoB. [IpumeHenue
TEOpEMbl O LHUPKYJIALMU A pacu€Ta MarHUTHBIX Nojeid. MarHuTHble CBOMCTBa BELICCTBA.
KauecTBeHHble NpeCcTaBIeHUs] O MEXaHU3ME HaMarHUYMBaHUs Napa- U JuamMarHeTukoB. IlonsaTue o
¢deppomarnetnkax. [ucrepesuc.  MarHuTHBIE  CBOIICTBa  CBEpXNPOBOIHUKOB |  pona.
OneKTpoMarHuTHasT HMHAYKLMS B JABWKYLIUMXCS M HENOABMKHBIX IIPOBOJHUKAX. 3aKOH
anekTpoMarHuTHON wuHAyKuuu. [IpaBuno JleHna. OTHOCHUTENBHBIM XapakTep SJIEKTPHUUECKOrO H
MarautHoro mojei. [IpeoOpazoamne —E uw —B (nmpu  v<<c). Koaddummentsl camo- u
B3auMOMHIYKIMHU. [Iponiecc ycTaHOBIEHMsI TOKAa B LIENH, COIEpKAIEd MHAYKTHUBHOCTh. TeopeMma
B3aUMHOCTH. MarHutHas sHeprus M e€ Jokanu3anus B mHpo-cTpaHcTBe. OObEMHAS MIOTHOCTH
SHEpruu. OHEPreTHUYECKHd METOJ BBIYMCICHHS CHJ B MarHuTHoM mone. [logpémHuas cuna
3JIEKTpOMarHuTa.

5. DnexkTpoMarHuTHAsE HHIYKITUS

HBI/I)KGHI/IG 3apsOKCHHBIX 4YacCTUILl B JJICKTPUUCCKUX W MArHUTHBIX HOHSIX.I[BI/I)KCHI/IC 3apAKCHHBIX
YJacCTUll B SJICKTPUICCKHUX U MAlrHUTHBIX ITOJIAX. OnpezneneHI/Ie YACIBHOIO 3apsaa 3JICKTPOHA.

6. DNEKTpUYECKUE TIeTH



OnexTpoMarHuTHele Konebanus. Ksasucrannonapusle npoueccsl. KoneGanus B TMHEHHBIX cHCTEMaX.
KoneGarenbHblii  koHTyp. CBOOOmmble 3aryxaromme konebanusi. Koadpdunment 3aryxanus,
norapu(MUYECKHid  JIEKPEMEHT U JOOPOTHOCTh. OJHEPreTHYECKH CMBICT  JOOpPOTHOCTH.
BoyxnenHsle koieOaHUsl MOA OCHCTBHEM CHHYCOMIANBbHOM cuibl. AMIUIMTYyIHas W ¢a3oBas
xapakTtepuctuku. Pezonanc. [Iponecc ycraHoBneHus cTaroHapHbIX Konebanui. [lapamerpuyeckoe
Bo30yxxaenue koieOanmii. [lomstue 00 aBTokoneOGanmsx. OOparHas CBs3b.  YCIOBUE
camMoBO30yxkJieHHs. Ponb HenmumHeiHocTH.Dnektpudyeckue (aykryanuu. TeroBoit mym, dopmyna
HaiikBucra. /Ipo6oBoii urym, ¢popmyna lortku (6e3 BbiBoaa). DirykTyauMoOHHBIN Npenei Hu3MEpeHHs
cnabbix curHayioB. KomruiekcHast ¢opma mpenctaBieHus kojeOaHWil. BekTopHbBIE auarpamsl.
Kommekcnoe conporusnenue (umnenanc). Ilpasuna Kupxroda nns mepemennsix TokoB. Pabora n
MOIIHOCTh TEPEMEHHOI0 TOKa. BBIHYX/JEHHbIE KoleOaHus IO0J NeHCTBHEM HECHHYCOUAAIbHOM
cuibl. AmmutyaHas ¥ (azoBas monymsiumu. [loHsiTHe O cnekTpaibHOM pasioxkeHuu. Crekrp
OZMHOYHOTO MPSMOYTOJBHOTO MMIIYJIbCAa M IIEPUOJMYECKOM IOCIIe0BATEIbHOCTH HMITYJIbCOB.
CootHonienne HeonpeaenéHHocTe. CHeKTpalbHbIM aHamu3 JUHEWHBIX cucTteM. KoneOaTenmbHbII
KOHTYp KaK CIIeKTpalIbHbIA Mprbop. YacToTHAs XapaKTepUCTHKA U UMIYIbCHBINA OTKIUK. [loHATHE O
JETEeKTUPOBAaHUH MOJIYJIMPOBAHHBIX CUTHAJIOB.

7. CBO60):[HLI€ " BBIHYKJICHHBIC KoJIcOaHus B QJICKTPUYCCKUX ICIIAX

DNeKTpOMarHuTHBIE BOJIHBL. YpaBHEeHUs MakcBellla B MHTErpajJbHON U quddepeHnnansHol hopme.
I'pannunbie ycnoBuss. Tok cmemeHus. MarepuainbHble ypaBHEHUs. BOIHOBOE ypaBHEHHE.
ONEeKTPOMarHuTHbBIE BOJIHBI B ONHOPOAHOM AHMIJIEKTPHUKE, HX TMONEPEYHOCTb M CKOPOCTh
pacnpoctpaHeHus. I1oTOK SHEpruu B 2/IEKTPOMArHUTHON BOJHE. 3aKOH COXPAHEHUsS 3HEPruu U
teopema [loliHTHHra. OJeKTpoMarHuTHas TpUpoAa cBeTa. MOHOXPOMAaTHUYECKHE BOJIHBI.
KomruiekcHas amruntyna. YpaBHenue [enmbmromnbia. [Inmockue u chepuueckne BonmHbl JlaBnenue
U3IyYeHHs. DJEKTPOMAarHUTHBIA uMItyibc.M3nyuenne nunonst (0e3 BbiBoga). Ilonarne o JMHUSIX
nepenadn dHeprun. J[Byxnpooanas jauausd. Kosdounuent crostueii Bonabl (KCB). CornacoBannas
Harpyska. DJEeKTpPOMarHuTHBIE BOJHBI B MPSIMOYTOJILHOM BOJHOBOJE. [lycriepcMOHHOE ypaBHEHHE.
Kputnueckas dactora. [lonstue 06 o0bEMHBIX pe3oHaropax.. CKUH-3(D(DEKT. DneKTpoMarHuTHBIE
BOJIHBI Ha TPaHULE pa3zena AByX audiekTpukoB. @opmynsl Openens. SApnenne bprocrepa. SBnenue
[IOJIHOT'O BHYTPEHHETo oTpakeHusl. [IoHsITHE O IOBEPXHOCTHBIX BOJIHAX.

8. YpaBuenust MakcBesia

[Mna3ma.. [Tna3zma. DxpaHupoBka, jaebaeBckuii paamyc. IlmasmenHas dactorta. Judnmekrpuyeckas
MPOHUIAEMOCTb I11a3Mbl. DIEKTPOMAarHUTHBIE BOJHBI B TIJIa3Me€.

9. BHGKTpOMaFHI/ITHLIe BOJIHBI

BonHoBoe ypaBHeHue Kak cleacTBue ypaBHeHHH MakcBemia. CKOpOCTh pacHpOCTpaHEHHS
3IEKTPOMATrHUTHBIX BOJIH. BOnHOBOM BEKTOp. IIIOTHOCTE OTOKA SHEPTUU BOJIHBI.

10. ITpunoxeHus 37€KTPOMarHUTHON TeopUn

Ilepenadya ameKTpoMarHuTHON HEPIUH, IIOHATUE O JUIMHHBIX JIMHUAX, BOJHOBOJAX U PE30HATOPAX.
[1na3ma kak 4eTBepTOE COCTOSIHUE BellecTBa. JebaeBckuii paguyc U mia3MeHHas 4acToTa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

» JlexuuoHHAas ayquTOpHsl, OCHAIIEHHAS MYJIbTUMEAUMHBIM IPOEKTOPOM U SKPAHOM

* OOopynoBaHue AJis IEKIMOHHBIX AEMOHCTPALHA

* VueOHbIC ayTUTOPUH, OCHAIIEHHBIE JIOCKON

» Jloctyn k OubnroTexaMm yueOHON TEXHUYECKOH JTUTEpaTyphl, B TOM YHUCIIE 3JIC€KTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIIECTBICHHUSI CAMOCTOSTENILHOW PA0OThI 00YUArOIINXCS

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa



1. O6umit 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 obmieit ¢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 u3z., ucnp. — M. : ®uzmariut, 2007 .— 704 c.

3. OnekrpudectBo u MarHeTn3Mm [Tekct] : yue6. mocodue ans By3os / H. A. Kupuuenxko ; M-Bo
oOpa3zoBanus u Hayku PD, Mock. pus.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.

4. JlaboparopHbiii ipakTukyM 1o ob1ieit ¢pusuke [Teker] : B 3 1. T. 2 : DnekTpudecTBO U MarHeTH3M :
yue6. mocobue i By3oB / ox pen. A. J. 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. : ®usmarknura, 2004 .— 400 c
6. Kamamuukos H.I1., CmonabipeB M.A./OcHoBBI Qpu3nku B 2-x Tomax M.-Jlaboparopus 3uanuii, 2017

JlononHuTeNbHAS TUTEpATypa
1. OnexrpuuectBo [Tekct] : yueb. mocodue ams CTylAeHTOB By30B : jon. M-BoMm oOpazoBanus Poc.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://mipt.ru/education/chair/physics/S I1I/Metod 3/— MeTomuueckuii pa3uen caiita kagenps
Oo0meit huzuku

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nex1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIbTUMEIUIMHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
Npe3eHTAlUN.

Jlureparypa, pekoMeHIyeMas K Kypcy, JOCTYITHA B 3JICKTPOHHOM Buje (cM. I1.[ 1,2] mepeuHs pecypcoB
WH(POPMALIOHHO-TEICKOMMYHHKaIMOHHOH ceTu "MHTepHeT", He0OXOAUMBIX 711 OCBOCHHS
JHUCIUIIINHBI (MOJYJIs1)), TAK YTO CTYACHTHI MOTYT YATAaTh Y4EOHUKH MPSMO CO CBOMX IIIAHIIETOB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, usydatomuii Kype «O0mas ¢pu3uKa: 3IeKTpOMarHeTU3M», OJDKEH He TOJIBKO M3y4UTh 00IIHe
(u3nYecKre 3aKOHbBI U MMOHATHUS, HO HAYYUTHCA IPUMEHSITh UX HAIIPAKTUKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyJeHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAIBHO HEoOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4yHOW JHTepatype),
MOATOTOBKY OTBETOB Ha BOIIPOCHI, IIPETHA3HAYECHHBIX JUIS CAMOCTOSTEIBHOTO H3yUeHHS;

— peleHue 3a1a4, npearaéMbIX CTYJICHTaM Ha JICKIHAX U TPAKTUICCKUX 3aHATHSX,

— MOJITOTOBKY K KOHTPOJIEHOW padote, caade 3a/1aHuid, SK3aMeHY.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBbHOW pPabOTOil CTyneHTa OCyIecTBIsercss B (opme
WHMBU1YaJbHBIX KOHCYJIBTALUH.

[TokazareneM BIaJeHUsI MaTepUaJiOM CIYKHT YMEHHE pemarh 3amadd. s GpopMupoBaHUS YMEHUS
NPUMEHSTh TEOPETHUYECKHUE 3HAHUS Ha MPAKTHKE CTYICHTY HEOOXOIMMO pelIaTh KaK MOXKHO OoJblIe
3amad. [Ipu pemeHny 3a1a4 Kaxka0e JeicTBIEe HEOOXOAMMO apryMEHTHUPOBAaTh, CChUIAsICh HA U3BECTHHIC
TEOPETUYECKUE CBE/ICHUS U MPOBOJMUTH BCE HEOOXOANMBIC BBIUMCICHHS, JJOBOMS 331ady 10 KOHEYHOTO
oTBeTa.3aja4a CYHTACTCS DEHIEHHOH, €CM OHAa COJCPKUT OOOCHOBAHHOE pEIICHHE: CCBHUIKM Ha
npuMeHsieMble pU3NUeCKHe 3aKOHBI U KOPPEKTHBIE BBIKIIAJIKH, & TAKXKE IPABUIbHBIN YHCICHHBIA OTBET
(ecnm B 3a/1a4€ €CTh YUCIIOBBIC JTaHHBIC).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBIN aHaIU3 U yIpaBICHUE

npopuiIb NOArOTOBKHU: YnpapneHue HHHOBALMSIMU B OM3HECE
Ou3Tex-1mkona Ou3Heca BHICOKMX TEXHOIOTUN
kageapa obueit pusnku

Kypc: 2

kBaTuuKkanus: OaxanaBp

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

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT
N.C. YOnun, kauj. ¢pus.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHaHTHI PEIICHUS
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha 3aJaydl YIpaBJieHUs B TEXHHUYECKHUX CHCTEMax, OLIEHUBAET
OCHOBE IIPHOOPETEHHBIX 3HAHUH UX JOCTOMHCTBA U HEAOCTATKU

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuiiHbl «O01mas Gpusuka: 3IeKTpoMarHeTH3M 00yJaroIIunCs JOKEH:

3HAThb:

0 (QyHIaMEHTAJIbHBIC 3aKOHBI ¥ TOHATHS (PU3UKHU AIEKTPOMATrHUTHBIX SBJICHUH, a TaKXKe TPAaHHUIBI UX
MPUMEHUMOCTH:

O 3aKOH COXPaHEHHs 3apsna,3akoH KynoHa,npuHIND Cyneprno3unuu, TeopeMa ['ayccaB HHTETrpaabHOM
u nuddepeHnnanbHOM BUE,

O IIOHATHE NOTEHIMAJA U €T OCBA3b C HANPSLKEHHOCTHIO TIOJIS;

O OCHOBHBIE MOHATHUS NPU BBIYUCICHUN HJICKTPUUYECKOE TMOJIS B BEILECTBE: BEKTOPHI MOJISPU3ALNN H
AMEKTPUUECKON HHAYKIMH, TOJSIPU3YEMOCTh U TUAJIEKTPUUYECKas IPOHUIIAEMOCTH;

0 3akoH Oma B wuHTerpasibHOW u auddepennuansHol (Gopmax,npaBuwia Kupxroda, 3axon
xoyns—JleHua;
0 3akoH buo—CaBapa,TeopeMa O UUPKYISOUM A7 MArHUTHOTO MO B HHTETPAJILHOM U

T QepeHIanTb-HOM BUIE;
O OCHOBHBIC MOHSTHS NPU BBIYMCICHHMH MAarHUTHOTO TIOJISi B BEHIECTBE: MAHUTHAs WHIYKIHS U
HaNpspKEHHOCTD T0JIS, BEKTOP HAMArHUYEHHOCTH, TOKU IPOBOANMOCTH U MOJIEKYIISIPHbIE TOKH;
O 3aKOH 2JIEKTPOMAarHUTHOM WHIYKIMH, paBuio JIeHna;
O  OCHOBHBIC TOHSTHS TEOpUM KoleOaHWil: cBOOOJHBIE 3aTyxarollue KoseOanus, kodddurmeHt
3aTyXaHus, JOrapu(MUUECKUil JAEKPEeMEHT W JOOpPOTHOCTH, BBIHYKICHHBIC KOJECOAHUS, pPE30HAHC,
napaMeTpuyeckoe Bo30yxkIeHue koebanuii, aBTokoaeOaHus;
0 ypaBHEeHHUs MakcBesia B MHTErpaJibHON 1 A depeHnnansHon popme;
0 3aKOH COXpaHEHMs 3Hepruu u reopema lloiiHTHHTA;

yMeThb:
0 IPUMEHATh HM3yYeHHble oOImue (QU3MYEeCKHe 3aKOHBI AJIS PEIICHUs KOHKPETHBIX 3ahad o
ANEKTPUUECTBY U MarHETH3MY:
0 IpUMEHATH TeopeMy ['aycca A HaX0XKICHHS 3JIEKTPUUYECKOTO TI0JIsl B BAKyyME U B BEIIECTBE;
O 3amuchIBaTh U pemarb ypaBHeHus [lyaccona u Jlamaca;
0 IPUMEHATH TEOPEMY O LUPKYJISILUH [T HAXOXKAECHHUSI MAarHUTHOTO T10JIS1 B BAKyyM€ U B BEILIECTBE;
0 TPUMEHSATh METOJ «U300PaKEHUI» 115l BHIYUCICHUS IEKTPUICCKUX U MarHUTHBIX TIOJICH;
O IPUMEHSATH SHEPreTHUCCKUI METO/] BHIUNCICHHS CHJI B YJIEKTPUUECKOM U MarHUTHOM IIOJIE;
O PacCYUTHIBATH AEKTPUICCKYIO EMKOCTh U KO3()(HUIIMEHTHI caMO- U B3aUMOMHIYKIIUH;
O  HCHOJIB30BaTh KOMIUIEKCHYIO (OpMY HpEACTaBICHUS KOJIeOAaHMH M BEKTOPHbIE JHarpaMMbl IpU
pacudere KojeOaTeIbHBIX KOHTYPOB;
0  aHAIM3UPOBaTh (U3MUECKUE 3a7au, BBIJEIAS CYIIECTBEHHBIE M HECYLICCTBEHHbBIE AaCIEKThI
SBJICHUS, ¥ HA OCHOBE IPOBEAEHHOTO aHAIM3a CTPOUTH YHPOUIEHHBIE TEOPETUYECKUE MOICIH
(DUBNYECKUX SIBICHUM;

0 NIPUMEHATh PA3JIUYHbIE MATEMATUYECKUE WHCTPYMEHTBl pELIeHUs 3a4ad UCXOAs U3
cOpPMYIHPOBAHHBIX (PU3MUECKUX 3aKOHOB, U MPOBOAUTH HEOOXOAMMBIEC aHATUTUYECKHE U YHCIICHHBIC
pacy€Thl.

BJIA/IeTh:

¢ OCHOBHBIMH METOAaMHU PCHICHHWA 3a1a4 (I)I/I3I/IKI/I OJICKTPOMArHUTHBIX HBHEHI/II\/'I;
° OCHOBHBIMU MATCMAaTHUYCCKUMHU HHCTPYMCHTAMHU, XAPAKTCPHBIMU JJIA 3a4a4 SJICKTPpHUYCCTBA U
MarbaeTusma.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

C 1menbplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. 3akon Kynona. Hanps:KEHHOCTb 5JEKTPUYECKOrO TMOJSA. JJeMEHTapHbld 3apsn. [lpuHummn
cyneprio3unyn. Enuauier mamepenus 3apsiaa (B cucreme [aycca u CH). TTone TouedHnoro aumossi.

2. Teopema I'aycca uis 3IMeKTpUYECKOTO TONsST B Bakyyme (MHTerpaibHas W JuddepeHuanb-Has
¢dopmsl). [Ipumepsl TpuMEHEHHUS.

3. TloTeHnumanbHBIN XapakTep 3JeKTpocTaTudeckoro mofs. [loTeHnuan u pa3HOCTh MOTEH-IHAJIOB.
Teopema 0 HUPKYJISIIMKA B DIEKTPOCTaTUYeCKOM mosie. CBsi3b MOTEHIMANA C HANPSHKEHHOCTBIO MOJISL.
[lorennuan noss TOYEYHOTO JUIIOJIA.

4. Tlorenmman snekTpocTarnyeckoro nomus. YpaBHenue Ilyaccona u ypaBuenue Jlamnaca. ['pannynsie
YCIJIOBHS © METOJI 3€PKAJIbHBIX H300paXeHUH.

5. TIpOBOTHHMKH B JIEKTPOCTATHYECKOM IIOJIE. DIIEKTPOCTaTHYECKas 3aIUTa. [ paHUYHBIE YCIOBUS Ha
MOBEPXHOCTH NPOBOIHUKA. [IpOBOISIIMIA AP B 3JIEKTPOCTATUUECKOM IIOJIE.

6. [IM3IEeKTpUKHU B 3JIEKTPOCTATHYECKOM T10J1e. MeXaHu3M MOJIPU3aiH JUIeKTPUKoB. CBOOOAHBIEC U
CBsI3aHHbIE (IIOJSIPU3ALMOHHBIE) 3apsiibl. Bexrop mnomspuszanuu. CBsi3p BEK-TOpa MOJIAPU3ALUU C
MOJISIPU3aLMOHHBIMHY 3apsiiaMu. [loBepXHOCTHBIN 1 0OBEMHBII MO-TISIPU3ALUOHHBIE 3apSAbL.

7. Bextop mondpuzalid U €r0 CBSI3b C MNOJSAPHU3ALMOHHBIMHM 3apsaaMd. BekTop sneKkTpude-ckoil
uHaykuuy. [lonspusyeMocTs U qU3IEKTpUIecKas IPOHULIAEMOCTb.

8. Teopema ["aycca u1s 2JI€KTPUYECKOTO TOJIS B AMAIEKTPUKaX (MHTEerpaibHas U audQepeH-nuaibHas
¢opmbl). [ paHnuHbIE YCIOBUS HA TPAHULIE pa3/elia IBYX JAUAICKTPHUKOB.

9. Dnexrpuueckast EMKOCTh YEAMHEHHBIX MPOBOIHUKOB M KOHIEHCATOPOB. Pacuér €émMKoCcTH iockoro,
cepruecKOro U HMINHAPHYECKOTO KOHJICHCATOPOB.

10. Dnekrpudeckass dHeprust U e€ Jokanuzanus B mpoctpaHcTBe. OObEMHAS TUIOTHOCTh JHEP-THH.
DHeprusi IUNoss BO BHEIIHEM Iojie (KECTKUN U yIpyTrui nunoin). BzaumHas sHep-Tus 3apsiios.

11. Cuiibl, IeHCTBYIOIIKE HA TUIONb B HEOJHOPOIHOM 3JIEKTPUUECKOM I10JIe. DHEPreTuye-CKUi METO
BbIUHCIIeHus cui (ciydan: qg=const U=const).

12. Tloctosuubli ToK. Cuiia W TUIOTHOCTh TOKa. CTOpOHHHE CHIIBI. 3aKOH COXpaHEeHHs 3apsia |
ypaBHEHHUE HEMPEPBHIBHOCTH. TOKM B HEOTpaHUUEHHBIX Cpeaax.

BUJIET Nel
1. Bompoc 1o BeIOODY.

2. 3axon Kymona. HanpsEHHOCTb 3NEKTPUYECKOTO TONA. OJeMeHTapHbId 3apsia. [lpunnun
cyneprio3unyn. Enuauier mamepenus 3apsiaa (B cucreme [aycca u CH). TTone TouedHoro aumoss.

BUJIET Ne2
1. Bonpoc 1o BeIOODY.

2. Teopema l'aycca ansi SIEKTPHUYECKOTO MOJNS B Bakyyme (MHTerpaibHas W JuddepeHanbHas
¢dopmsl). [Ipumeps! TpUMEHEHHUS.

BUJIET Ne3
1. Bompoc 1o BeIOOpY.

2. TloreHumanpHBIA XapakTep dMIeKTpocTaTHueckoro mois. [loTeHmmanm M pa3sHOCTh MOTEHIMAJIOB.
Teopema 0 HUPKYJISIIMKA B 3IEKTPOCTaTUYeCKOM mosie. CBsi3b MOTEHIHMANA C HANPSHKEHHOCTBIO MOJISL.
[lorennuan nosis TOYEYHOTO JUIIOJIS.

BUJIET Ne4
1. Bompoc o BeIOODY.

2. Ilorenmuan anekrpocTarnyeckoro mnonus. YpaBHeHue Ilyaccona u ypaBuenue Jlamnaca. I'pannynsie
YCIJIOBHS © METOJI 3€PKAJIbHBIX H300paXKeHUH.

BUJIET Ne5
1. Bompoc 1o BeIOODY.

2. IIpOBOIHUKH B AIEKTPOCTATUYECKOM TIOJIE. DJIEKTPOCTAaTUYECKas 3aIUTa. | paHuYHbIC YCIOBHS Ha
MOBEPXHOCTH MPOBOIHUKA. [IpOBOISIIMIA AP B 3JEKTPOCTATUUECKOM IIOJIE.

Kpurepun onennBanus



Onenka «ou4HO (10)» BbICTaBISIETCS CTYIEHTY, IOKa3aBLIEMy BCECTOPOHHHE CUCTEMATH3HPOBAHHBIC
n1yOoKHe 3HaHUS y4eOHOM MporpaMMel U 3a €€ MpeieIaMy, a TAKKe YMEHUE YBEPEHHO MPUMEHATh X
Ha MPaKTHKE [P PEILICHUH CIOKHBIX HECTaHAAPTHBIX 3ajad.

Ouenka «oTIMYHO (9)» BBICTABISIETCS CTYICHTY, [IOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl M YMEHUE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE NP PEIICHUN
HEeCTaHAapTHBIX 3a/ad.

Onenka «oTan4dHO (8)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHBIE
nryOokue 3HaHUs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO MTPUMEHATh UX Ha MPAKTHKE P PEIICHUN
HECTaHJAPTHBIX 33]1a4, OJJHAKO JOIyCTUBIIEMY HEKOTOpPBIE HETOYHOCTH IIPH OTBETE.

Ouenka «xopomo (7)» BBICTABISETCS CTYyAEHTY, €CJIM OH HPOJEMOHCTPHUPOBAJ TBEPJOE 3HAHUE U
YBEpEHHOE MOHUMAaHUE MaTrepraia y4eOHOM MporpaMMbl U YMEHHE CBOOOIHO MPUMEHSTH (PU-3UYECKHE
3aKOHBI Ha PAKTHKE IPH PEIICHNU TUIIOBBIX 3a/a4.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIM OH MNPOACMOHCTPHUPOBAJI TBEPIAOE 3HAHUE
Marepuaia y4eOHOM MHporpaMmbl M yMEHHE NPUMEHATh (PU3NYECKHE 3aKOHbI HAa IPAKTUKE IPU
pEIICHUH TUITOBBIX 3a7ay.

Ouenka «xopomo (5)» BBICTABISETCS CTYyACHTY, €CJIM OH IPOJEMOHCTPUPOBAJ TBEPJOE 3HAHUE U
MOHMMaHUE Marepuasa yueOHOH mporpaMMbl U YMEHHE IPUMEHSTh (PU3NUECKHE 3aKOHBI Ha MPAKTUKE
IIPU pEeIICHUH TUIOBBIX 3a/1a4, OJJHAKO JOIYCTUII IPU OTBETE Psii TPYOBIX HETOUHOCTEH.

OmeHka «yIOBJIETBOPUTEIBHO (4)» BBICTABIACTCS CTYICHTY, [TOKa3aBUIeMy (parMEHTApHbIN XapakTep
3HAaHWH, JOMyCKaBIIEMY HETOYHOCTH B (POPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX IMOHATHUH, HO
IPU 3TOM TPOAEMOHCTPUPOBABIIEMY CHOCOOHOCTH pelIaTh MPOCThIE 3a/1a4dl U BIIAJCHUE OCHOBHBIMU
paszenamu yueOHOM MporpaMMbl, HEOOXOIAUMBIMH ISl JAIbHEHIIEro O0ydeHusl.

OreHKa «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYIEHTY, TOKa3aBIIEMY CHJIBHO (pparMeHTapHbIi
XapakTep 3HaHWH, JONMyCKaBlIeMy I'pyOble ONIMOKK B (POPMYTUPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
TIOHSITHI, HO TIPU 3TOM MPOJIEMOHCTPHPOBABIIEMY CIIOCOOHOCTh PeIaTh MPO-CThIE 33/1a4U U BIIAJICHUEC
OCHOBHBIMH pa3jenaMu yueOHO# nporpaMMbl, HEOOXOIMMBIMH ISl JajIbHEHIIEro 00yYeHUSL.

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WIN «HEYIOBIETBOPUTENbHO (1)» BBICTAaBISIETCSI CTY/ICHTY,
KOTOPBIi HE 3HAET 3HAYHUTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IPOrPaMMBI, CHCTEMaTHYECKH
JoITycKaeT rpyObie ommuOKy npu GOPMYIMPOBAHUH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3NIECKHE 3aKOHBI JaKe VIS PEIICHHs IPOCTHIX 3a/ad.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH NpPOXOJUT B TPAAUIHMOHHOW (opme Oecembl MpenomaBareis CO CTYACHTOM II0 TeMe
9K3aMEHAIIMOHHOTO OmiieTa. DK3aMEeHAIIMOHHbIN OMIIET COIEPKUT JBa IMyHKTA: «BOIPOC 10 BEIOOPY» U
OJIMH BOIIPOC U3 IPOTPaMMBbI Kypca.

«Bompoc no BEIOOPY» CTyAEHT TOTOBUT CaMOCTOSITENIBHO JI0 3K3aMeHa. BriOop Tembl ocymecTBiseTcs
NpY KOHCYJIBTAIlMH TIPEToaBaTessl, BEAYIIero CeMUHApCKUe 3aiaHusi. BompocoM 1o BBIOOpPY MOXET
ObITh 1) ymIyONeHHOE H3JIOKEHHE OJHOTO W3 IYHKTOB MPOTPaMMbl, 2) BOIPOC WM 3ajaua,
HETIOCPE/ICTBEHHO CBSI3aHHBIE C TEMAaTHUKOM Kypca, OIHAKO HE 3aTPOHYTHIE B HEM, 3) M3JIOKEHHE U
3aIlIKUTa Pe3ybTaToB Ja00opaTopHON paboThl, NPOJAETaHHON CTYJJCHTOM B J1a0OPaTOPHOM HPAKTHKyME B
KaueCTBE JIOTIOJTHUTEIEHON paboThl. Ha 0TBET 10 «BOIMPOCY MO BHIOOPY» CTYNEHTY MPEAOCTABIISIECTCS HE
oonee 10 MUHYT.

Ha moaroroBky k orBery mo Owiery cryaeHTty naércs ot 30 mo 45 muHyT. B TeueHuwe sk3amena
CTyIGHTY HE pa3peliaeTcs I0Jb30BaThCsl BBIYMCIUTEIFHON TEXHHUKOW, JIUTEPaTypoil, 3apaHee
MOATOTOBJICHHBIMU COOCTBEHHBIMH 3aIIUCSIMU M APYTMMH MaTe€pHajlaMH, OTHOCAIIMMUCS K HPEAMETY,
KpOMe dK3aMEHAIIMOHHOW POrpaMMBI Kypca.



B mpouecce orBeTa Ha «BOIPOC MO BBHIOOPY» pa3peliaeTcs MOJIb30BaThCs 3apaHee IMOArOTOBICHHBIM
TUIAHOM OTBETa M 3apaHee IOArOTOBICHHBIMH WIUTIOCTPAIMSIMU/TpaguKaMy, TPEICTaBICHHBIMH B
OyMaXHOM BHJIe, TMOO Ha JIEKTPOHHOM HocHTene (TUaHIIeT/HoyTOyK). Mcnonb3yemble rpaduku wim
WLTFOCTPALUK HE JIOJDKHBI COIePIKaTh YacTel TeKcTa Jokiana. Ha moaroroBky orBeTa Ha «BOIPOC IO
BEIOOpY» (TIOBTOpEHHUE) naéres He Ooliee 5 MUHYT.

B nporiecce oTBeTa 1o OMIIeTy SK3aMEHATOp MOXKET 3a/1aBaTh YTOUHSONIME BOpockl. [lociie oTBera mo
OwsleTy 5K3aMEHATOp BIIPAaBE 33/1aBaTh CTYJICHTY JHOOBIC JOMOJIHUTENBHBIE BOIPOCH! MO MPOrpamMMe
Kypca.

B coBOkymHOCTH OIpoC OOydYaromerocs Ha YCTHOM OJK3aMEHE He JIOJDKEH IIPEBBIINIATH JIBYX
ACTPOHOMHYECKHX YacoB.



3. IlepeyeHb THNOBBIX KOHTPOJILHBIX 3aJaHMii, HCIOJIb3YeMbIX /I OLICHKH 3HAHWM, yMe-
HUM, HABBIKOB

[TpomesxyrouHas arrecTanus no aucuuiuinHe «O0mas Gusnka: 3JIeKTpOMarHeTU3M» OCYILECTB-
asiercs B popmMe sK3aMeHa. DK3aMeH COCTOUT U3 JABYX YaCTeH: MPOBOAUTCS B MUCBMEHHOW M yCT-
HO opme.

Ha nuceMeHHOI 4acTH 5K3aMeHa CTYAEHTY Ipeularaetcs pemuTh 5 3amaad. Bee npemiaraemele
3a[auu TPEACTaBISIOT cO00i OpUTHHAIBHBIE aBTOPCKHUE 33aJauH, CIEIHATbHO MOArOTOBICHHBIC
st ok3amena. C mpuMepamu 3a1ad IPOLUTBIX JIET MOYKHO O3HAaKOMHUTBCS 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
IpeyiaraeTcsl U3JI0XKHUTh MTOATOTOBJICHHBIN 3apaHee «BOIMPOC MO BEIOOPY», KOTOPHIM MOKET ObITh
KaK OJIMH U3 TyHKTOB MPUBEAEHHOTO HUKE CIHUCKA, TaK U JIF000H BOMPOC, 3aTparuBaeMblil B U3y-
YaeMOM Kypce WM HEMOCPEACTBEHHO CBS3aHHBIN ¢ HUM. B kadecTBe Bompoca 1o BEIOOPY MOTYT
OBITH U3JI0KEHBI PE3YIBTATHI IPOCIIAHHON CTYIEHTOM JJa0OPATOPHOH pabOTHI.

Crucok BOIIPOCOB YCTHOI'O 5K3aMCHa:

1. 3akon Kynona. Hanpsk€HHOCTb 3JIEKTpHUYECKOr0 MOJs. DiIeMEeHTapHbli 3apsa. [IpuHimn
cynepno3urui. Equnuiel usmepenus 3apsaa (B cucreme ['aycca u CH). [lone Toyeunoro
JUIIOJIS.

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

3. TloreHnmaneHBIN XapaKkTep AIEKTPOCTATUIECKOTO 1MouIs. [loTeHman u pa3HOCTh MOTEHIIHNA-
10B. Teopema 0 IMPKYISILIUY B 3JIEKTPOCTATHUECKOM 11oJ1e. CBsA3b NOTEHIIAAA C HAIPSKEH-
HOCTbIO nosist. [loTeHnman nosst TO4eYHOro TUMOJIs.

4. TloteHumain snekTpocraTHyeckoro noss. Y pasHenue Ilyaccona u ypaBHenue Jlamnaca. ['pa-
HUYHbIE YCIOBUS U METOJ] 3€pKaIbHBIX U300paKEHUH.

5. IIpoBomHUKM B 3JEKTPOCTATMUYECKOM II0JIe. DJIEKTpocTaTHyecKas 3aliuTa. | 'paHuYHbIe
yCIJIOBUS Ha MMOBEPXHOCTH NMPOBOJHUKA. [IpoBodiuii map B 3J€KTPOCTATUUECKOM IOJIE.

6. JIMPJEKTPUKHU B 3JIEKTPOCTATUUECKOM I0Jie. MeXaHu3M MOJsSpU3aLuu Iu3eKTpuKkoB. CBo-
00JHBIE U CBA3aHHBIE (ITOJIIPU3aLMOHHbIE) 3apsaabl. BexkTop nonspusamuu. CBsi3b BEKTOpa
HOJISIPU3ALUY € TOJSIPU3ALMOHHBIME 3apsaaMu. [ToBepXHOCTHBIN U 00BEMHBIN MoNspU3a-
LIUOHHBIE 3apsJIbI.

7. Bekrtop nossipu3anyu 1 €ro cBA3b C MOIAPU3ALMOHHBIMU 3apsamMu. BekTop anekTpuueckoit
uHAYKIMU. [Tonsspu3yeMocTs 1 TuaieKTpudecKkas IpOHUIIaeMOCTb.

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

9. DnekTtpuyeckas EMKOCTh YEAMHEHHBIX MPOBOJHUKOB M KOHJEHcaTopoB. Pacuér émkoctu
IJIOCKOT0, CPepUYEeCcKOro U HUINHIPUIECKOT0 KOH/IEHCATOPOB.

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. Cunbl, neficTByIONIME HA JUTIOJIb B HEOJHOPOIHOM AJIEKTPUIECKOM TT0JI€. DHEPTeTUUSCKUN
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 (uHTEeTpanbHas U JToKanbHast GopMbl). [I0CTOSTHHBIN TOK B 3aMKHYTOM KOHTYpE.
OnextponBuxkymas cuia. [Ipasuna Kupxroda. [Ipumeps: npuMmeHeHus.
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PaboTa 1 MOUTHOCTH MOCTOSTHHOTO TOKa. 3akoH J[xoyms—JIeHna B MHTErpanbHOM U JTOKaJIb-
HO opme.

MarsauTHoe 110J1€ IOCTOSIHHOTO TOKa. BexTtop MaruuTHoM unaykuuu. Cuna Jlopenna u cuia
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 npuMenenus. MarautHoe nosie coneHona. Teopema ["aycca ast 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 110/ B Bemecte. Bekrop H . IIpuMenenue k pacuéry
MAarHUTHBIX LIETIEN.

['paHnyHbIE YCIOBHS 111 BEKTOPOB B n H Ha rpaHuie pasaena JByX MarHETHKOB.
[TocTosHHBI MarHuT. MarauTHble nojis B 1 H 1mocTosHHOrO Maraura.

MarauTHBIE CBOKWCTBA CBEPXITPOBOAHMKA |-T0 poma. Dddext Meiicuepa. [ panudnbIe yciio-
BUsI Ha IOBEPXHOCTH CBEPXIPOBOJAHUKA. CBEpXIIPOBOIALINN IIap B MATHUTHOM TIOJIE.
Pabora cun AmMriepa 1o nepeMerieHnIo BUTKa C TOKOM B MArHUTHOM IIOJIE.
DJIeKTpOMarHuTHasi MHAYKIUS B IBUXKYIIMXCS poBoAHMKaX. [IpaBuno Jlenna.
DNeKTpOMarHuTHasi MHAYKLMS B HEMOJBUKHBIX ITpoBoAHMKaX. dDapaneeBckas U MaKkCBeI-
JIOBCKAsl TPAaKTOBKA SIBJICHHS 3JIEKTPOMAarHUTHOM MHAYKIMU. BUXpeBoe 3ieKTpuueckoe
oJIe.

HepenaTtusucrckoe npeobpasosanue nonei B4 E npu nepexoze ot oaHo# MHEpUHATBHOI
CHUCTEMBI K ApYroii. MarHuTHOE MOJIe PABHOMEPHO JIBHKYILIETOCA 3apsa.

JIBuKkeHHe 3apsHKeHHBIX YacTHUIl B AJIEKTPUUECKOM U MarHuTHOM moisx. JpeidoBoe aBu-
skeHue. [{lukioTpoHHas yacrora.

Maruuthsiif motok. KoaduimeHnTsr caMOUHIYKIINN ¥ B3aUMOMHAYKIIUU. THIYKTUBHOCTD
COJICHOM/IA M TOPOUIAIIBHON KATYILKH.

VYcTaHoBIIEHHE TOKA B LIENH, COAEpXKAILEH HHAYKTUBHOCTh. MaruuTtHas sHeprus Toka. Jlo-
KaJIN3alysl MArHUTHOM SHEPTUH B IPOCTPAHCTBE.

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

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

IlepeMeHHOE DIEKTPUYECKOE T10JI€ U €r0 MarHuTHoe JerctBre. Tok cMmemenus. [IpumMepsl
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 ypaBHEHNUE Kak clieZiIcTBUE ypaBHeHU Makcseia. [1nockue anekrpoMarauTHsie
BOJIHBI B OTHOPOJIHOM cpene. CKOpocTh pacnpocTpaHeHus. [lonepeyHocTs 3eKTpOMarauT-
HBIX BoH. CBa3b moneii B ¥ B B myiockoii snekrpomarauTHO# BosHe.
MonoxpomaTtnueckas (rapMoHudeckas) Iulockas BojHA. CTosuMe 3IIEKTPOMArHUTHBIE
BOJIHBL. OTpa’keHHE INEKTPOMArHUTHON BOJIHBI OT IJIOCKOM IMMOBEPXHOCTH UAECAIBHOTO MPO-
BOJIHMKA.

DNeKTpOMarHUTHHIE BOJIHBI B BOJTHOBOaX. [IpocTeiiiye TUIbI 3J1€KTPOMarHUTHBIX BOJIH B
BOJIHOBOZIE IPSAMOYTOJILHOTO ceueHusi. Kputudeckas yactota. JlnmmHa BoJHBI U (pa3oBas
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 IloitnTunra. Teopema IlovinTrHra. [IpuMeps! mpruMeHeHHUs.



39. Hasnenue nznydenus. Onpitel Jlebenea. D1eKTPOMarHUTHBIA UMITYJIBC.

40. U3mydyeHue 37eKTPOMArHUTHBIX BOJH. M3mydenue koneOmromnierocs aumnods (0e3 BEIBOA).
Juarpamma usinydeHus. 3aBUCUMOCTh MOILITHOCTHU U3JIy4EHHS OT 4acTOTHI (3aKOH Pernes).

41. OtpaxeHue U MperoMIIEHUE FIEKTPOMArHUTHBIX BOJH HA IJIOCKON IPaHULIE IBYX AUAJICK-
TpukoB. ®opmynsl Openens. Koapdunmentsl orpaxxeHus u mnpo3padyHoctu. Yroia bpro-
ctepa. [lonHoe BHyTpeHHee oTpaskeHue. [IoHsATHE O HEOTHOPOAHBIX BOTHAX.

42. Cxun-3¢¢ext. Tonmmua cKUH-C105, €€ 3aBUCUMOCTD OT YacTOTHI U IPOBOJUMOCTH.

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

44, KosddurnueHTt 3aTyxaHus, JOrapuPMUIECKU TEKPEMEHT, TOOPOTHOCTh KOJeOATeIHbHOTO
KoHTYypa. IIpeBpalienust sJHEpruy MpH 3aTyXaroluX KoieOaHUsIX. DHEPreTUYeCKUil CMbICIT
JTIOOPOTHOCTH.

45. BeIHYXJICHHBIC KOJIeOaHHs B IMHEHHBIX cucTeMax (rapmoHudeckast BHemHsss D/[C). Am-
IUTUTYAHO-(ha30Basi XapaKTepUCTHKA JIMHEHHBIX GuiabTpoB. KonebatenbHblil KOHTYp. Pe3o-
HaHc. [llupuHa pe3oHaHCHOM KPUBOIi U €€ CBA3b C T0OPOTHOCTHIO.

46. Ilponecchl ycTaHOBICHUS BBIHYKICHHBIX Koliebanuii. buenusi.

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

48. TlpaBuna Kupxroda mist nepeMeHHbIX TOKOB. Pab0oTa 1 MOIIHOCTH TEPEMEHHOTO 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 MOJYJIMPOBAHHBIX KoyiebaHui. CrekTphl KoJieOaHHi, MOy IMPOBAHHBIX 110 aMILIH-
Tyne ¥ ¢a3ze (Ipu CHHYCONIATLHOW MOTYIISIINN ).

51. IlpeacraBneHue MOIYIMPOBAHHBIX CUTHAIIOB B BUJIE CYNEPIIO3UIIMYA TAPMOHUYECKHUX KOJIe-
O6anuii. OnbiTel Mannensimrama. [lonsitue o paznoxenun @ypwe (psang Dypbe, nHTErpa
®ypse). [Ipumepsl criekTpanbHbIX pa3inokeHni. COOTHOLIEHUE HEONPEAEIEHHOCTEM.

52. Tapamerpuyecknue KoneOaHHs. YCIOBHS BO30YKIACHHS WHAYKTUBHOW MapaMeTpPHUECKOU
MalllMHbI, TApaMeTPUUYECKUI pe30HaHC.

53. TlonsTue 06 aBTOKONcOaHUIX. OOpaTHAS CBS3b. Y CJIOBHE CAMOBO30YKICHUS.

54. Tlonsarue o mna3zme. [lebaeBckuii paanyc. [lnazMenHble konebanus U MIa3MEeHHas 4acToTa.

55. JlusnexTpuyeckas NPOHUIIAEMOCTb MJIa3MBbl.

4. Kputepuu onieHMBaHUSA
[To pe3ynbTaTam pemieHus 3a/1a4 MMCbMEHHOM YacTH K3aMeHa 3a KaXKAYI0 33/1a4y BBICTaBIISIETCS
oT 0 10 3 6aI0B COrJIacHO CIEAYIOIIUM KPUTEPUIM:

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

2 Gamna: 3ajaya pemieHa, X0/ pelieHus 3a/1aud B [IEJIOM BEPEH, HO €CTh CYIIECTBEHHBIC
HEeT0uETHI (OIMOKY B BBIKJIA/IKAX, A0CYp/IHBIN OTBET U T.I1.).

1 6amn: 3agada He pelieHa, HO BCE OCHOBHBIE (DM3WUYECKHE 3aKOHBI, HEOOXOAUMBIC IS
peleHust, ChopMyIMPOBAHBI TPABUIIBHO.

0 GanoB: 3aaua He pelIeHa UiIH pellieHa HEBEPHO (OCHOBHBIC 3aKOHBI 3aITMCAHBI 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

OreHka 3a MUCbMEHHYIO YacTh 9K3aMEHa OIpeIeisieT MAKCUMaIIbHYIO HTOTOBYIO OLICHKY 3a 9K3a-
MeH. B HCKIIFOUMTENBHBIX CIy4asxX, €CIM Ha YCTHOM YacCTH 3K3aMEHa CTYJIEHT JIEMOHCTPUPYET
IIPEBOCXO/IHBIC TCOPETHUCCKHE 3HAHUS M YPOBCHb NMOHMMAHHMS IIPEIMETa, HTOTOBask OI[EHKA MO-
JKeT OBITh MOBHIIICHA, HO He OoJiee, ueM Ha 2 Oaruta (1o 10-0aybHOM 1IKae).

Ha YCTHOM OK3aMCHC HpCHOIlaBaTeJH) OLICHUBACT OTBECT CTYILGHTa 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 3HaHMs y4eOHOW MporpaMMsl U 3a €€ mpejaeiaMu, 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 IPOrpaMMbl U yMEHUE YBEPEHHO IPUMEHSATh UX Ha MPAKTHUKE
IIPU PELICHUN HECTAHIAPTHBIX 3aJ1a4.

OrneHka «0TJM4YHO (8)» BBICTABIAETCS CTYACHTY, MOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTHU3UPO-
BaHHBIE TNTyOOKHE 3HAHUA YUeOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSTh UX Ha MIPAKTHKE
MpY PELICHUH HECTAHIAPTHBIX 3a/1a4, OJJHAKO JOMYCTUBIIEMY HEKOTOPbIE HETOYHOCTH IPHU OT-
BETE.

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

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.

Onenka «xopomo (5)» BbICTaBIsETCS CTYCHTY, €CIIM OH MIPOJIEMOHCTPHPOBAII TBEPI0E 3HAHUE U
MOHMMaHHEe MaTepHralia yd4eOHOI porpaMMbl U yMEHHUE TPUMEHSITh (U3NUYECKUE 3aKOHBI Ha TPaK-
TUKE TPU pEIIeHUH TUIIOBBIX 3314, OJIHAKO JIOMYCTUJI IIPH OTBETE PsiJ] IPyObIX HETOYHOCTEH.

O1ieHKa «yT0BJETBOPUTENBHO (4)» BBICTaBIISETCS CTYACHTY, IOKa3aBIieMy (pparMeHTapHbIi 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 yueOHOU MporpaMMbl, HEOOXOTUMBIMU AJIs AaJIbHEHIIEr0 00y4eHus.

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



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

OlleHKa «HEeYI0BJIETBOPUTEIbHO (2)» WM «HEYTOBJETBOPUTENBHO (1)» BBICTaBISETCS CTY-
JICHTY, KOTOPBIH HE 3HAET 3HAUYUTEIbHYIO YaCTh OCHOBHOTO COJICPKaHUs POTPaMMBbI, CHCTEMa-
THUYECKH JIOITYCKaeT rpyObie OMUOKH pu (OpMyTUpOBAHIH OCHOBHBIX (PU3MUYECKUX 3aKOHOB MIIH
HE CIIOCOOEH KOPPEKTHO MPUMEHSTH (PH3HMYECKHUE 3aKOHBI IaKe ISl PELICHUS IIPOCTHIX 3a/1a4.

5. MeToauyeckue MaTepuaJbl, onpeaesioue Npoueaypbl OleHMBAHUA 3HAHWH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH

IHopsiiok NpoBeaeHUs] MUCbLMEHHOT0 IK3aMeHa.

Bpems npoBeneHnst MMCBMEHHOM Y4acTH SK3aMEeHa COCTaBIseT 4 aCTPOHOMHUYECKHX Yaca. Ha k-
3aMeHe MPEeIararoTCs IS PeIISHHs 5 OpUTUHAIBHBIX 3a/1a4. TeMbI COOTBETCTBYIOT TEMaM CEMH-
HApCKUX 3aHATUH. 3ajaya cuuTaeTcs pPelEHHOM, eClii OHA COAEP)KUT OOOCHOBAHHOE PELICHHUE:
CCBUIKHM Ha MpUMEHsieMble (PU3NYECKUE 3aKOHBI M KOPPEKTHBIE BBIKJIAIKH, a TAK)KE MMPABHIbHBIN
YHCJICHHBIA OTBET (ECIIM B 3a/1a4e €CTh YMCIIOBbIE JaHHbIe). Ha sx3ameHe pa3permaercs mojib30-
BaThCS JIFOOBIMHU 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 MoIb30BaThCs KalIbKYIls-
TOpaM# B MOOWJIBHBIX TeJe(oHaX, HOyTOYKax H T.II.

Ilopsiiok NpoBeeHUsI YCTHOI'O IK3aMeHa.

DK3aMeH MPOXOIUT B TPAAUIIMOHHOM (hopMe OeceIbl mpero1aBaTessi Co CTYACHTOM I10 TEME
HK3aMEHAIlMOHHOTO0 OmieTa. DK3aMEHALMOHHBIA OUJIET COJAEPKUT JABa MYHKTA: «BOMPOC MO BbI-
00py» ¥ OIMH BOTIPOC U3 POTPAMMBI Kypca.

«Bonpoc 1o BeIOOPY» CTYEHT FOTOBUT CaAMOCTOSITEIBHO JI0 3K3aMeHa. BrIOop Tembl ocy-
HIECTBIIICTCS. TIPH KOHCYJBTAIIMU MPETIOAaBaTellsl, BEAYIIET0 CeMUHApCKUe 3a1anus. Bormpocom
10 BEIOOpY MOKeET ObITh 1) yriyOsieHHOE U3J10KEHUE OHOT0 U3 MyHKTOB POTrPaMMBl, 2) BOIIPOC
WY 33]1a4a, HETTOCPEICTBEHHO CBsI3aHHBIE C TEMATHKOW Kypca, OJJHAKO He 3aTPOHYTHIE B HEM, 3)
U3JI0KEeHUE U 3allUTa pe3yIbTaToB J1abopaToOpHOM paboThl, MPOJIEIaHHON CTYIEHTOM B JIabopa-
TOPHOM IPAKTHKYME B KaueCTBE JOTOJHUTEILHOU paboThl. Ha 0TBET 1o «BOmpocy 1o BEIOOPY»
CTYAEHTY IpenocTanisercs He 6onee 10 MUHYT.

Ha moaroroBky k oTBeTy no 6miety cryaenty gaércs ot 30 1o 45 munyT. B Teuenne sx3a-
MEHa CTYJIEHTY He pa3pelaeTcs MoJib30BaThCsl BEIYUCIUTENLHON TEXHUKOM, TUTEpaTypoi, 3apa-
Hee TOATOTOBICHHBIMU COOCTBEHHBIMHU 3aITUCSIMH M JIPYTUMHU MaTepHallaMH, OTHOCSIIUMUCS K
IpeaMeTy, KpoMe 3K3aMEeHALMOHHOM MporpaMMbl Kypca.

B mporecce oTBeTa Ha «BOMNPOC MO BHIOOPY» pa3pelaeTcs Mojib30BaThCs 3apaHee MoJro-
TOBJICHHBIM TUIAHOM OTBETa W 3apaHee MOJTOTOBJICHHBIMH HJUTIOCTPALUAMU/TpaduKaMu, Mpe-
CTaBJICHHBIMH B OYMa)KHOM BHJI€, THOO Ha JIEKTPOHHOM HOCHTENE (TutaHmeT/HoyToyK). Mcnoms-
3yemble TpauKu WIK WITIOCTPAIMK HE JTOJDKHBI CO/IepKaTh YacTell TekcTa noknana. Ha moaro-
TOBKY OTBETa Ha «BOIMPOC MO BEIOOPY» (MMOBTOPEHUE) NaéTcs He Oosiee 5 MUHYT.

B nporecce oTBeTa 1o 6uieTy 3K3aMeHaTop MOKET 337aBaTh YTOUHAoLIMe Borpockl. [Tocie
OTBETa IO OWJIETY SK3aMEHATOpP BIIPaBE 3a/1aBaTh CTYJCHTY JIFOOBIE MOMOJHUTEIFHBIE BOIPOCHI
0 IporpaMMe Kypca.

B coBokynHOCTH orpoc 00y4aromerocs Ha yCTHOM 3K3aMeHe He JO0JKEH MPEeBbIIIaTh JIBYX
ACTPOHOMMYECKHX YaCOB.



[Tpumepsl IPOCTHIX 33aa4, pEHICHHE KOTOPBIX HEOOXOJMMO /TSl [TOJIy4YEHHUs YIOBIETBOPUTEIHHON
OLICHKHU:

e B touke 4 HanpaBieHue nois E co3maBaeMoro numoiieM, NpoOTUBOIIOJIOKEHO HallpaBile-
HUIO €T0 JUIIOJBHOIO MOMEHTA, a B TOUKe B ux HampasieHus coBnazaroT. Halltu oTHO-
LICHUE PACCTOSHUM OT AMIIONA 0 ATUX TOYEK, €CIU U3BECTHO, YTO BEJIMUMHA HAIPSIKEH-
HOCTH I10JI1 B HUX OJIMHAKOBA.

e B BepmmHax paBHOCTOPOHHEIO TPEYTrOJIbHUKA CO CTOPOHOW a HAXOMATCS 3apsibl €, e,-2e.
Hamnure nosie E B Touke, JeKamed Ha JTUHUU NPOXOASIIEH Yepe3 MOJOKUTEIBHbIE 3a-
PAIBL, HA PACCTOSAHUM L >> a OT TPEyroJIbHUKA.

e Tonknit quck paauyca R ¥ TOMIIKHEI h, CieTaHHbIN U3 IUAIEKTPUKA C IPOHUIIAEMOCTBIO
£, PACIIOJNIOKEH NEPIEHANKYISIPHO BHEIIHEMY OJHOPOJHOMY IEKTPUYECKOMY OO Ej.
Haiitu cymmMapHBII TUIIOJIBHBI MOMEHT €T0 MOJISIPU3ALMOHHBIX 3aps10B.

e Ha rpanune Bo3ayx-macio (AM3JIEKTpUUEcKas MPOHULIAEMOCTb € = 2 yroJl MEXJly BEKTO-
POM HaNpsHKEHHOCTH B BO3JyXE U HOPMAJIbIO IpaHullbl coctaBisier 1°. Haiitu aTot yroi B
Macie.

e HaiiTu NOTOK HANPSKEHHOCTH MOJIS JUIIONS NPOXOAANIUiA uepes chepy x2 + y? + z2 =
R?, eciu IUIONb HAXOMWTCS B HaYaue KOOPIMHAT.

e be3rpaHnvHbIN TIOCKHUNA CION JUAIEKTPUKA C MPOHUIIAEMOCTBIO € U TOJIIMHOIO 2h paB-
HOMEPHO 3apsKeH ¢ 00BEMHOM IJIOTHOCTBIO 3apsja po. OnpenenuTbh HaNpsHKEHHOCTb
1o E BHYTpU U BHE CIIOS.

e B BepmuHax paBHOCTOPOHHETO TPEYTOJIBHUKA CO CTOPOHOM & HaXOAATCs 3apsAebl €, 2e,3e.
Haiitu 3nauenue cymmsl div E 11 nosnst B ieHTpe TpeyronbHUKA.

e B BepmmHax paBHOCTOPOHHETO TPEYrOJIbHUKA CO CTOPOHOW a 3a(MKCHUPOBAHBI 3apsiibl
-, 2¢, - 3e. B neHTp TpeyronpHuKa oMenieH 31eKTpoH. Halltu ckopocTh KOTOPYIO OH B
KOHEYHOM UTOre NpuoOpeTeT 1nocie Toro, Kak ero OTImycCTsT.

e lI3BecTHO, UTO B HEKOTOPOH 00JIACTU MPOCTPAHCTBA, 3aMIOIHEHHON HETPEPHIBHO pacIipe-
JICTICHHBIM 3apsAIoM, MTOTEHIMAJ OIHUCBIBAECTCS bopmyioit
o(X) =@g[l—x/d + (x/d)? —(x/d)®+(x/d)*]. Haiitn KoOpaMHATHI TOYKH, B KOTOPOMA
IIJIOTHOCTB ITOJIOKHUTENBHOTO 3apsiia MAKCUMAJIbHA.

e Haiitu sHepruto cdepsl panguyca R ¢ paBHOMEpHO pacnpeeeHHbIM Ha Heil 3apsiiom Q.

e  Mexay KpyrJIbIMH METANTNYECKUMH OOKJIaIKaMu paguyca R, HaXOIAIMMUCS Ha PaccTo-
s 0 Jpyr OT apyra, OCECHMMETPUYIHBIM 00Opa30M MMOMECTHIIM METALTHIECKUH JUCK
TaKoro e auamerpa u toiumHow 20 /3. HallTh eMKOCTh MOydYHBIIErocs KOHJICHCA-
TOpA.

e BriBectu popMyiy IIIOTHOCTH SHEPTHH AIEKTPUUECKOTO MOJIS U3 SHEPTUHU TIIOCKOTO KOH-
JieHcaropa.

e (Cras capaHuu IIPOJIETENIA YEPE3 IPO30BYIO Tydy, U3-3a YETO HACEKOMBIEC HA3JIEKTPU30Ba-
Jach — Tenepb Ha Kax a0l ocoon HaxoauTcs mo 100 HeCKOMIEHCHPOBAHHBIX 3JIEKTPOHOB.
CkopocTh capaHun 54 KM/4, cpeHee pacCTOSHHE MEXIy HaceKoMbIMH 25 cMm. Haiitu
CPEIHIOIO INIOTHOCTh TOKA CTau.

e B npoBOJHHKE UMEIOLIEM YyJIETbHOE CONPOTUBICHUE P W 3AMOJIHSIOIIEM BCE MPOCTPAH-
CTBO BOKPYT, MeXly ToukaMu 1 1 2 co3nana pazHocTh noteniuanos AU . Haiitu koHTyp-

HBIN HHTCrpal J.st , TJIC j—HJ'IOTHOCTB TOKa B MPOBOAHUKE, @ KOHTYPOM SABJISACTCS IOJTY-

OKPYKHOCTbh COEMHSIONMAs TOUKHU | 1 2.

e JIBa mepneHANKYISIPHO HAMPABICHHBIX OECKOHEUHBIX MPOBO/Ia HAXOAATCS HA PACCTOSHUN
L. Ilo mpoBonam TekyT oanHakoBble TokU | . HaliTu BennunHy U HampaBjieHHE MarHUT-
HOT'O MOJIA B CEPEAMHE MUHUMAJIBHOTO OTPE3KA COECIUHSIONIETO JTMHUN MPOBOIOB.

e [lo mpoBojsiieMy KoJeuky paauyca r teueT Tok | . Haiinure co3paBaemoe UM MarHuTHoe



H0JIE, B TOYKE, JIEeKaIleH B INIOCKOCTH KOJIEYKa HAa PACCTOSHUU L >> r OT €ro LeHTpa.
B HexoTOpO# 001aCTH MPOCTPAHCTBA MArHUTHOE nosie uMeeT Bua B =By - (0,0, X2 +y?).

Haiinute BeKTOpHOE BBIpa)KEHUE JUISI IFIOTHOCTH TOKA TEKYILETO B 3TOW OOJIACTH.
Hcnonb3ys TeopemMy O MUPKYJIAINHN, HAWTH TMOJI€ JJIMHHOTO COJICHOWJAa Ha PACCTOSHUU
a/2 orero ocu, Tae a — paguyc cojeHonaa. JuHa coneHonaa — |, KOJIM4eCcTBO BUTKOB
— N, Texkymuii Tox — | .

ToHKMII cTep>KeHb M3 BELIECTBA C MAarHUTHOM BOCHPUUMYHUBOCTBIO I TOMEIIEH BIOJb
MaraMTHoOro nons B,. Halitu cyMMapHbIi MarHUTHBIM JUITOJILHBI MOMEHT €r0 MOJIEKY-

JSIPHBIX TOKOB.
Conenoup paguyca a ¢ TEKYLIEM 10 HEMY IIEPEMEHHBIM TOKOM IIPOJIET YEPE3 MPOBOIALIEE
KOJIBILO ¢ comporupiaeHneM R . M3BecTHO, 4To B Komble TeueT ToK | = |, cos(wt) . Haiitu
MarHuTHoE 1osie B coneHouie. (MHIyKTUBHOCTBIO KOJIblla IPEeHEOpeub)

B HekoTopoii 061acTH MPOCTPAaHCTBA MMEETCS] MEPEMEHHOE BUXPEBOE 3JIEKTPUUECKOE
none: E(r,t) = Asinwt-(-Y, X,0) . Haliqure MarautHOE m0JI€ B 3TOM 00JIaCTH.

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

[Tocne Toro kak KaTylKy HHAYKTUBHOCTH L , uMeromIyto conpotusiieHue R, OTKIIOUMIN
OT UCTOYHUKA MIUTAHUS U OJHOBPEMEHHO 3aMKHYJIN HAKOPOTKO, B HEH BBIAEIHIIOCH TEILIO
Q. Haiitu TOK, KOTOpBIH ObUI B KaTYIIKE 10 OTKJIFOYCHHUS.

Paccrosinre Mexy KpyribIMU OOKJIaJJKaMH IUIOCKOTO BO3AYIIHOTO KOH/IEHCATOPA PaBHO
d . Ha mero nonaercs Hanpspxenne U, cos(wt) . HaliTu pactipenenenue MarHUTHOTO HoJie

MEX1y OOKJIaIKaMH.

AMITIUTYIa CBOOOJHBIX KOJIeOaHUN B KOJIOATETLHOM KOHTYpE Mmajgaet B € pa3 3a 100
kosnebanuii. Haiitu 10OpOTHOCTH KOHTYpA.

AMITTUTYa CBOOOIHBIX KOJICOaHMI B KOJIeOATeIbHOM KOHTYype majgaeT B € pas 3a 0.01
cekyH/bl. HaliT MHOyKTHBHOCTE KOHTYpa L , ecnu ero conporusienne R =4 Owm .
M3BecTHO, YTO MpPHU YacTOTE BBIHYXKIaromero HanpspkeHus o =0.99/ JLC, aMIUTUTY/A
KoJieOaHui B KosebaTeIbHOM KOHTYpE B J2 MeHsire, yem B pe3onaHce. Haiitu 1o6por-
HOCTB KOHTYpA.

Karymka nagyktuBHOocTH ¢ L=0.0011" coennHena mapamienbHbBIM 00pa3oM ¢ KOHICH-
caropom C=1n®d. HaiiTh umnenaHc MOJy4YMBIIErocs ydYacTKa IEMU TPH YacTOTe
»=10° ¢t

Llens cocrout u3 koHnencaropa C =10 H®, mocienoBaTeIbHO COSAMHEHHOTO C COIPO-
tuBneHueM R . Haiitu 3nadeHne R, ecim npu yacToTe HaNpsHKEHUS ® = 10° ¢t (ba3oBbIit
C/IBHT MEKIy TOKOM ¥ HamlpspkeHneM coctasun 107 pa.



