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: IIpuknagHbie MaTeMaTHKa U (pU3MKa
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

Ko 1 HanmMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETCHIIUN
OIIK-1 Cnocoben npuMeHSTh OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh IMyTH €€ peIeHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI 3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pU3nKN

MPEeIMETHOM 001acTH) U (MJIM) TEOPETUICCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIIEI0OBaHUS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
0 (yHIaMeHTaJIbHBIE 3aKOHBI M TIOHSATHS (PU3UKU AIEKTPOMATHUTHBIX SIBICHHUH, a TAK)KE TPAHUIIBI UX
MIPUMEHUMOCTH:
0 3aKOH COXpaHeHHs 3apsaa,3akoH KyrnoHa,IpUHIUT CyTIeprno3uIlny, Teopema [ 'ayccaB uHTErpaibHOM
u nuddepeHInanbHOM BUIE,
0 TIOHSATHE MOTEHIINAJIA U €T OCBS3b C HANPAKEHHOCTHIO TOJIS;
O OCHOBHBIE MOHATHUS IIPHU BBIYUCICHUHN JIEKTPUYECKOE TOJS B BEIIECTBE: BEKTOPHI MOMAPU3ALUN U
ANEKTPUYECKON MHIAYKINH, TTOJIAPU3YEMOCTh U ANIJIEKTPUIECKasi IPOHUIIAEMOCTb;

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

T QepeHIanTbLHOM BUIE;
O OCHOBHBIC MOHSTHS NPU BBIYMCICHHH MAarHUTHOTO TIOJISi B BEHIECTBE: MATHUTHAs WHIYKIHS U
HaNpspKEHHOCTD T0JIS, BEKTOP HAMArHUYEHHOCTH, TOKU IPOBOANMOCTH U MOJIEKYIISIPHbIE TOKU;
O 3aKOH 2JIEKTPOMAarHUTHOM WHIYKIMH, paBuio JIeHna;
O  OCHOBHBIC TOHSTHS TEOpUM KoleOaHWil: cBOOOJHBIE 3aTyxarollue KosieOanus, kodddurueHt
3aTyXaHus, JOrapu(MUUECKUil JAEKPEeMEHT ¥ JOOpPOTHOCTH, BBIHYKICHHBIC KOJECOAHUS, pPE30HAHC,
napaMeTpuyeckoe Bo30yxkIeHue koebanuii, aBTokoaeOaHus;
0 ypaBHEeHHUs MakcBesia B MHTErpaJibHON 1 A depeHnnansHon Gpopme;
0 3aKOH COXpaHEHMs 3Hepruu u reopema lloiHTHHTA;

YMETb:




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.
Oeneparun / C. I. KanamankoB .— 6-¢ u3., crepeotun. — M. : ®mmanur, 1985, 2004, 2008 .—
624 c.
2. OcHoBbI Teopuu dnekrpuuectsa [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 [Tekcer] : yueb. mocobue asis
By30B / I. C. lopenuk ; mon pea. C. M. PeitoBa .— 3-¢ uzn. — M. : @u3marnut, 2007 .— 656 c.
4. Metofipl penienns 3a1a4 B o01eM kypee ¢husukn. Teopusi, popmyibl, Tadbmuisl [ Teker] : yueo.
nocobue s By3oB / B. I1. KopsiBoB .— M. : Cryznent, 2014 .— 446 c.
PexoMmeH10BaHHasI IUTEpaTypa Ul CAMOCTOATEIILHOTO N3yUYEeHUSI.
1. OnexrpuuectBo u marneTusM [Tekct] : [yueO. mocobue st By3oB] / 3. [lapcemu ; mep. ¢ aHIIL. mox
pen. A. W. lllansaukoBa, A. O. Baiinc6epra .— / 3-e uzz., ucnp. — M. : Hayxka, 1983 .— 416 c.
2. @eitnmanoBCKUe JeKIuH 1o ¢usuke [Tekcr]. Boim. 5 : [y4e6. mocodue 1yist By30B]. DIEKTPUIECTBO
u MarHetn3Mm / niep. ¢ ann. . U. Konsiiosa, FO. 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 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: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

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

Kypc: 2

KBaJIH(UKALUS: OakanaBp
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

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

IIK-1.1 Brnageer  QyHmaMeHTANbHBIMA  TIOHSATHIMH,
3aKOHAMU U TEOPHUSIMU COBPEMEHHOU (DU3UKH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzyuenus auciuIuinHbl «O0mas pusuKa: dIeKTpOMarHeTu3mM» 00yJaromuics J0mKeH:

3HATb:

) (I)YH,[[aMeHTaJ'ILHBIe 3aKOHBbI U ITOHATHUSA (I)I/I3I/IKI/I QJICKTPOMArHUTHBIX HBHCHHﬁ, a TaKKC I'paHUIIbl UX

MIPUMCHUMOCTHU:

O 3aKOH COXpaHCHHA 3apsAaa,3aKOH KYJ'IOHa,HpI/IHL[I/IH cynepno3nanu, TcopemMa FayccaB HUHTCIpaJIbHOM

u nuddepeHInanbHOM BUJIE,

O TMOHATHE NOTCHIMAJA U €T OCBSA3b C HANPSHKEHHOCTHIO TIOJIS;

O OCHOBHBIC TTOHSATHS TIPH BBIYUCICHUH JIEKTPUUECKOE TIOJISl B BELIECTBE: BEKTOPHI TOJSPU3ALIUH U
ANEKTPUUECKON WHIYKIHH, MTOJSPU3YEMOCTh U TUDJICKTPHYECKAsk IPOHUIIAEMOCTH;

0 3akoH Oma B wWHTerpaiibHOW u JuddepeHnmansHold (opmax,npaBuina Kupxroda, 3akoH

Jxoyns—JleHna;

0 3akoH buo—CaBapa,TeopeMa 0 UUPKYJSALUUM A MarHUTHOIO IIOJs B MHTETPAJIbHOM U

Qg QepeHIaTb-HOM BUAE;

O  OCHOBHBIE HOHSTHS HPU BBIYUCIEHHMM MAarHUTHOTO TIOJIS B BELIECTBE: MAHUTHAs WMHIYKIUSA U
HaNpPsOKEHHOCTD TI0JIs, BEKTOP HAMAarHWYEHHOCTH, TOKU MPOBOAMMOCTH M MOJICKYJISIPHBIE TOKH;

O 3aKOH AJIEKTPOMATHUTHOW MHIYKLMH, IpaBwiio JIeHna;

O  OCHOBHBIC TOHSTHSA TEOpPHM KojeOaHWil: CBOOOMHBIC 3aryxaromiue KojeOaHus, Kod(duimeHt
3aTyXaHMs, JOrapu(MUUECKuil AEKPEeMEHT M JOOpPOTHOCTb, BBIHYKICHHBIC KOJIEOAaHUS, PE30HAHC,
napameTpuieckoe Bo30yXIeHHe KoJIeOaHN, aBTOKOJICOaAHHS;

0 ypaBHEHHUsi MakcBeslia B MHTErpaibHOM 1 nuddepennnanpaoit popme;

O 3aKOH COXpaHEHWs dHepruu u Teopema [lolHTHHTA;

yMeTh:

) NPpUMCHATL H3YUYCHHBIC O6I]_[I/Ie (1)I/I3I/ILICCKI/IG 3aKOHbI I PCHICHUSA KOHKPCTHBIX 3aJad I10

UIEKTPUUYECTBY U MAarHETU3MY:

NPUMEHATH TeopeMy ['aycca A1 HaX0KAEHUS SIEKTPUUECKOTO MOJSI B BAKYYME M B BEILIECTBE;
3alMChIBaTh U pemarts ypasHeHus Ilyaccona u Jlammaca;
MNPUMEHATH TEOPEMY O LIHUPKYISALUY I HAXOXKACHHUSI MAarHUTHOTO TIOJISl B BAKyyME U B BEIIECTBE;

MNPUMEHATH SHEPTeTUYECKUA METOJ] BEIYMCIIEHHS CHJI B 3JIEKTPUYECKOM M MarHUTHOM IIOJIE;
paccUnTHIBATh NEKTPUIECKYIO EMKOCTh U KO3 (UIIMEHTHI caMo- ¥ B3aMMOUHIYKIINY;

)
()
)
0 IIPUMECHATH METO/ «H306p3)K6HPIﬁ»Z[J’I5[ BBIYHCJICHUSA SJICKTPUICCKUX U MAarHUTHBIX HOJ'ICI\/'I;
)
()
)

HCIIOJIb30BATh KOMILJICKCHYIO (I)OpMy OpCaACTABJICHUA KOJIecOaHHil U BCKTOPHBIC JUAarpaMMmbl IIpH

pacuere Koje0aTesbHBIX KOHTYPOB;

0 aHaIM3MpOBaTh (U3WYECKUE 3aJadd, BBIACNAA CYIIECTBEHHBIE M HECYIIECTBEHHBIC AaCIEKTHI
SIBJICHUs,, U HA OCHOBE IPOBEIEHHOIO aHalIM3a CTPOUTH YIPOLIEHHbIE TEOPETUYECKUE MOJIENIU

(U3NYECKUX SBICHUM;

() NPUMCHATHL PA3JIMYHBIC MATCMATUYCCKUC MHCTPYMCHTbI PCUICHUA 3aJad HCXOAd U3
C(I)OpMYJ'II/IPOBaHHBIX (1)I/I3I/I‘IGCKI/IX 3aKOHOB, U IPOBOAUTH HCO6XO,Z[I/IMBIG AHAJIMTHYCCKUEC U YHUCJIICHHBIC

pacy€Thl.
BJIaJeTh:

¢ OCHOBHBIMH MCTOJaMH PCHICHUA 3a1a4 (1)I/ISI/IKI/I QJICKTPOMAruuTHBIX HBHGHHﬁ;
® OCHOBHBIMH MATEMAaTUYCCKUMHU HHCTPYMCHTAMU, XAPAKTCPHBIMU IS 3a4a4 IJICKTPUYCCTBA U

Mar"g€Tus3ma.




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

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. 3akon Kymona. Hampspk€HHOCTH SIEKTpUYECKOro MOdsA. DieMeHTapHbl 3apsa. [lpuHnun
cyneprio3uuu. Ennannel usmepenus 3apsaaa (B cucreme ['aycca u CH). Ilone Toueunoro aumossi.

2. Teopema l'aycca s 3JeKTpUYECKOTO MHOJNS B Bakyyme (MHTerpajipHas W IuddepeHnuaib-Has
¢dopmel). [Ipumepsr npuMeHeHHS.

3. TloTeHnuManbHBIN XapakTep 3JeKTpocTaTudeckoro moss. IloTeHnnan m pasHOCTh MOTEH-IHAJIOB.
Teopema 0 LUPKY/ISIIMK B 3JIEKTpOCcTaTndeckoM mosie. CBsi3b NMOTEHIMANA C HANPsSKEHHOCTHIO IOJI.
IToTeHnman nosus TOYEYHOrO AMUIOISL.

4. TloteHuman snekTpocraTuyeckoro nois. Ypasuenue Ilyaccona u ypaBHenue Jlamnaca. I'panuyuHbie
YCIIOBUS H METOJT 3ePKATbHBIX H300paKeHUH.

5. TIpoBOOHUKHU B 3JEKTPOCTATUYECKOM TIOJIe. DIEKTpocTaTndeckas 3auuTa. [ paHnyHble yCIoBUs Ha
MTOBEPXHOCTH NMPOBOAHUKA. [[poBOAAIIMIA Iap B AIEKTPOCTATHUECKOM IOJIE.

6. JIMPNEKTPHUKH B JIEKTPOCTATHUECKOM Iojie. MeXaHu3M MOoJspu3aiy JUIIeKTpukoB. CBOOOAHBIE 1
CBsI3aHHBIC (MIOJSIPU3ALMOHHbIE) 3apsiibl. Bekrop momsipuzaunu. CBsi3p BEK-TOpa MOJNAPU3ALUHA C
MOJISIPU3ANIMOHHBIMHE 3apsiiaMu. [[oBepXHOCTHBIN U OOBEMHBII MO-TISIPU3AIMOHHBIC 3aPSIbL.

7. Bekrop nmoispuzalMM U €ro CBSA3b C IOJSPU3ALMOHHBIMM 3apsgaMu. BekTop ayekTpude-cKon
nHAaykuy. [lonsgpuzyemMocTs 1 AM3IeKTprYecKast MPOHUIAEMOCTb.

8. Teopema l'aycca [u1st 31€KTPHUUECKOTO IOJISl B JUDJIEKTPUKaX (MHTerpaibHast u nuddepeH-nuanpHas
¢dopmel). ['paHryHbBIe yCIOBUS HA TPaHUIIE paszesa AByX AUICKTPHKOB.

9. Dnekrpuueckas EMKOCTh YeIUHEHHBIX MPOBOJHUKOB M KOHAEHCATOPOB. Pacuér EMKOCTH MIIOCKOTO,
chepruyecKoro v NMIMHAPUIECKOTO KOHACHCATOPOB.

10. Dnexkrpuueckas dHeprus ¥ e€ Jokanu3auus B npocTtpaHcTBe. OObEMHAs IUIOTHOCTb DHEP-THH.
DHeprus TUMois BO BHEIIHEM ToJie ((kECTKUIA U ynpyruil aunonn). Bzanmuas sHep-rus 3apsaoB.

11. Cunpl, neWCTBYIOIINE HAa JUMOJIb B HEOAHOPOJHOM 3JIEKTPHUECKOM MoJie. DHEepreTuye-CKuil MeTo
BBIYHCIIEHUs cUII (cirydan: g=const U=const).

12. IloctosiHHBIA TOK. Cuia M TUIOTHOCTH TOKa. CTOpOHHME CHIIBL. 3aKOH COXpaHEHHs 3apaga |
ypaBHEHHUE HEIIPEPBIBHOCTU. TOKM B HEOIPaHUUEHHBIX Cpelax.

BUJIET Nel
1. Bompoc 1o BeIOODY.

2. 3akoH Kymnona. Hampspk€HHOCTH 3JEKTPHUECKOTO TOJSA. NeMeHTapHbId 3apsia. [lpuHiun
cynepriozuuu. Ennanne! usmepenus 3apsaaa (B cucreme ['aycca u CH). Ilone Toueunoro aumossi.

BUJIET Ne2
1. Bompoc 1o BeIOODY.

2. Teopema l'aycca mmisi SJIEKTPUYECKOTO MMOJS B Bakyyme (MHTerpayiibHas u audepeHuuanbHas
¢dopmel). [Ipumeps npuMeHeHHS.

BUJIET Ne3
1. Bompoc 1o BeIOODY.

2. IloreHUManbHBIA XapakTep MMEKTpocTaTHdeckoro mnois. [loTeHnmmam W pa3sHOCTh MOTEHIUANIOB.
Teopema 0 LUPKY/ISIIMK B 3JIEKTpOcTaTndeckoM mosie. CBsi3b NMOTEHIMANA C HANPsSKEHHOCTHIO IOJIS.
[ToTeHnman nosus TOYEYHOrO AMUIOISL.

BUJIET Ne4
1. Bompoc 1o BeIOOpY.

2. Ilorenmman snekTpocrarnyeckoro nois. YpaBHenue Ilyaccona u ypaBuenue Jlamnaca. I'paHuunbie
YCIIOBUSI © METOJT 3ePKATbHBIX H300paKCHUH.



BUJIET Ne5
1. Bompoc 1o BeIOODY.

2. IIpoBOIHUKY B 3JIEKTPOCTAaTUYECKOM I10JI€. DJIEKTpOCTaTu4ecKas 3amuTa. ['paHn4Hble yclIoBUS Ha
MTOBEPXHOCTH NMPOBOAHUKA. [[poBOAAIIMIA Iap B AIEKTPOCTATHUECKOM IIOJIE.

Kputepun onennBanus

Onenka «oTnu4HO (10)» BBICTAaBISETCS CTYIEHTY, MOKa3aBIIEeMy BCECTOPOHHHE CUCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHUS yueOHOI mporpaMMebl U 3a e€ MpeaesiaMu, a TaK)Ke YMEHHUE YBEPEHHO NMPUMEHATh UX
Ha [IPAKTUKE MPU PEIICHUHN CIOKHBIX HECTaHJAPTHBIX 3a/1ad.

Onenka «oTan4dHO (9)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHBIE
nry0okue 3HaHUs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO ITPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUN
HECTaHAAPTHBIX 33/1a4.

Ouenka «OTIMYHO (8)» BBICTABISIETCS CTYICHTY, [TOKa3aBIIEMYy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHHs Y4eOHON MporpaMMbl U YMEHUE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE MPH PEIICHUN
HEeCTaHJAApTHBIX 3a/1a4, OAHAKO JIOIIyCTUBLIEMY HEKOTOpPbIE HETOUHOCTHU IIPU OTBETE.

Onenka «xopomo (7)» BBICTaBISETCS CTYACHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
YBEpEHHOE TOHUMaHUe MaTrepuana y4eOHOi MporpaMMbl 1 YMEHHE CBOOOIHO MPUMEHSThH (HU-3UIECKHe
3aKOHBI Ha IPAKTUKE NPU PELICHUH TUIIOBBIX 3a]ad.

Omnenka «xopomo (6)» BBICTABISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuaia y4eOHOW MNporpaMMmbl M YMEHHE HPHUMEHSTh (U3MUECKHE 3aKOHbI Ha NPAKTUKE IPU
pELIeHNH TUIIOBBIX 3a/1ad.

Onenka «xopomo (5)» BBICTaBISETCS CTYACHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
MIOHUMaHUe MaTepuajia y4eOHOH MporpaMMbl U YMEHUE NPUMEHATh GU3NUECKUE 3aKOHBI Ha MPAKTHKE
MPH PELICHUH TUIIOBBIX 33/1a4, OAHAKO JOITyCTUII IIPU OTBETE Psifl IPyObIX HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHUTEIBHO (4)» BBICTABISICTCS CTYACHTY, ITOKa3aBIIeMy (hparMEHTAPHBIH XapakTep
3HAHWH, JIOMyCKaBLIEMY HETOYHOCTH B (DOPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX HOHSTHI, HO
IPU 3TOM TPOAEMOHCTPUPOBABIIEMY CHOCOOHOCTH pemarh MPOCThIC 33/1a4d M BIIAJCHUE OCHOBHBIMH
paszzienamu yu4eOHOM MporpaMMbl, HEOOXOTUMBIMU JIJIsI JATbHEHIIIEro O0ydeHUsI.

OueHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYAEHTY, HOKA3aBIIEMY CHIBHO (pparMeHTapHBIN
XapakTep 3HaHWH, AOMyCKaBLIeMy IpyOble OIIMOKH B (OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO IIPU 3TOM MPOJIEMOHCTPUPOBABILEMY CIIOCOOHOCTh PeIaTh MPO-CThIE 33a4u U BIIAJICHHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MpOorpaMMbl, HEOOXOAUMBIMHU AJISl JajbHEHIIEro 00yYeHHI.

OneHka «HEYIOBICTBOPHUTEIBHO (2)» WM «HEYZOBIETBOPUTENbHO (1)» BBICTAaBISETCS CTYICHTY,
KOTOpBI HE 3HAeT 3HAYUTEIbHYIO YacTb OCHOBHOIO COJEP)KaHUS IIPOrpaMMbl, CHCTEMATUYECKU
JoIycKaeT rpyOble omMOKY npH (OPMYJIMPOBAaHHHM OCHOBHBIX (PU3NUYECKUX 3aKOHOB HIIM HE CIIOCOOEH
KOPPEKTHO MPUMEHATH (PU3NYECKHE 3aKOHbI Jaske [UIs PEIIeHHs IPOCTHIX 3a1ad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUI, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

OK3aMeH MpPOXOAUT B TPAJUIMOHHONH ¢opMme Oecenbl MpermopaBarelss cO CTYJACHTOM [0 TeMe
AK3aMEHAIIMOHHOTO OmiieTa. DK3aMEHAI[MOHHBIN OMIIET CONEPIKHT JIBA MMYHKTA: «BOIPOC TI0 BRIOOPY» U
OJIUH BOTIPOC U3 MPOTpaMMBbI Kypca.

«Bompoc 1o BEIOOPY» CTYIEHT TOTOBUT CAaMOCTOSITEIIEHO JI0 dK3aMeHa. BrIOOp TeMbl oCyIiecTBIIseTCs
IPU KOHCYJIBTAIIMU TIPETOAaBarelisi, BEAyIEro CEMUHAPCKUe 3aJaHus. Bompocom 1o BeIOOpY MOXET
ObiTh 1) ymiyOlleHHOE H3I0KEHHE OJHOTO W3 IYHKTOB IIPOTpamMMbl, 2) BOIPOC WM 3ajadya,
HEMOCPEACTBEHHO CBS3aHHBIC C TEMAaTHKOW Kypca, OJHAKO HE 3aTPOHYThIE B HEM, 3) M3JIOKEHHE U
3allIKTa Pe3yIbTaToB JabopaTopHO paboThl, IPOJACTAHHOW CTYJICHTOM B J1a00OPaTOPHOM HPAKTHKYME B
Ka4yecTBe JOMOIHUTEIbHON paboThl. Ha 0TBeT 1o «BOmpoCy MO BEIOOPY» CTYIEHTY MPEAOCTABIISETCS HE
6onee 10 MUHYT.



Ha moaroroBky k orBery mo Owiery cryaeHTy naércs ot 30 mo 45 muuyT. B TeueHuwe sk3amena
CTYOCHTYy HE pa3pelIaeTcsl MOJb30BaAThCS BBIUMCIUTEIBHON TEXHHMKOM, JUTEparypoi, 3apaHee
MOATOTOBJICHHBIMU COOCTBEHHBIMH 3aIIUCSIMU M APYTMMH MaTe€pHajlaMH, OTHOCAIIMMUCS K HPEAMETY,
KpOMe 3K3aMEHaLlMOHHOM MporpaMMBbl Kypca.

B nponecce oTBeTa Ha «BOMpPOC MO BBIOOPY» paspelaeTcs MOIb30BaThCs 3apaHee MOATOTOBICHHBIM
IUIAHOM OTBETa M 3apaHee IOArOTOBIECHHBIMH HUIIOCTPALMSIMU/TpauKaMy, NPEeICTaBICHHBIMH B
OyMa)XHOM BHJIE, TMOO Ha JIEKTPOHHOM HocuTele (TaHIeT/HoyTOyK). Mcnonb3yemble rpaduku nim
WITIOCTPALMK HE JOJDKHBI COJep KaTh YacTel TeKcTa Jokiaana. Ha moaroroBky orBera Ha «BOMPOC IO
BbIOOpY» (MOBTOpEeHue) naéres He OoJiee 5 MUHYT.

B npouecce oTBeta no OmieTy 3K3aMeHATOp MOXKET 3a/aBaTh yTOUHsONHE Bonpockl. [locie oTBera o
OueTy SK3aMEHAaTop BIIpaBe 3aJaBaTh CTYACHTY JIOObIC IOMOJHUTENBHBIE BOMPOCH! IO MPOrpaMmme
Kypca.

B coBokynmHOCTH oOIpoc OOydaroIierocss Ha YCTHOM OJK3aMEHE He JIO/DKEH IIPEeBBIATh JIBYX
ACTPOHOMHMYECKHUX YacOB.



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

[TpomexxyTounas arrecTanus 1o aucuuiuimniHe «O0mas Gusnka: 3IeKTpOMarHeTu3M» OCYIECTB-
asieTcs B (hopMe 3K3aMeHa. DK3aMeH COCTOUT U3 JBYX YacCTEH: MPOBOIUTCS B TUCbMEHHON H YCT-
HOU (opme.

Ha nuceMeHHOM yacTu 3K3aMeHa CTYACHTY MpeiaraeTcs pelnTh S5 3a1ad. Bee npepnaraemelie
3aJlauu IIPCACTaBIIAIOT coboit OpUIrHHAJIBHBIC aBTOPCKHUEC 3ada4M, CIICHAJIIBHO IIOATOTOBJICHHBIC
Ui 9k3aMeHa. C mpuMepamu 33134 MPOLUTBIX JIET MOKHO O3HAaKOMHTBCS Ha caidTe Kadeapsl 00-
meir  Qusuku B pa3jene  dK3aMEHAllMOHHBIX — MaTepHalioB  3a  3-H  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 WJIN HEMOCPEACTBEHHO CBA3aHHbIN ¢ HUM. B kadecTBe Bonmpoca 1o BbIOOpY MOT'YT
OBbITh U3JI0’KEHBI PE3YJIbTAThI IPOJICIIAHHON CTYIE€HTOM JIaOOPaTOPHOU PabOTHI.

Crmcok BOIIPOCOB YCTHOI'O 5K3aMCHaA:

1. 3akon Kynona. Hanpsk€HHOCTD 31EKTPUYECKOrO MOJIsl. DieMeHTapHbIi 3apaa. [IpuHiun
cynepno3unuy. Enqunuiel nuzmepenus 3apsaa (B cucreme ['aycca u CH). ITone Toueunoro
JTUTIOJIS.

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

3. IloreHuumanpHbIil XapakTep 3JIEKTpOCTaTU4YecKoro noss. IloTeHuuan u pa3HocTh NOTEHIHA-
n0B. Teopema 0 UMPKYISILIUH B 3JIEKTPOCTaTHUECKOM 11oJ1e. CBA3b NOTEHIIMAA C HAIPSKEH-
HOCTBIO noJisl. [loTeHnman nosis TO4evHOro JUIMoJIs.

4. Tlorenuuan snexkrpoctaruueckoro noss. Y pasuenue [lyaccona u ypaBuenue Jlariaca. ['pa-
HUYHBIE YCIOBUS U METOJ] 3epKaJIbHBIX H300paKECHUH.

5. IIpoBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJie. DJEeKTpoCcTaTHYecKasl 3aluTa. |'paHuuHbIe
YCIIOBUS Ha IOBEPXHOCTH NMPOBOAHUKA. [IpoBoadImMi Iap B 2JEKTPOCTATUUECKOM IOJIE.

6. JMDJEeKTPUKHU B DJIEKTPOCTATHUECKOM IoJie. MeXaHn3M MOJSPU3alii IUAIIeKTpUKoB. CBo-
00/HbIE U CBsA3aHHBIE (MOJSPU3ALMOHHBIE) 3apsaabl. Bexrop nonspuzanmu. CBs3b BEKTOpa
MOJIIPU3ALUU C MOJIIPU3ALMOHHBIMU 3apsiaMu. [IoBepXHOCTHBIN U 0OBEMHBIN MOJIIpU3a-
LIMOHHBIE 3apsJIbl.

7. BexTop nonsipuzanuy U €ro cBA3b C MOJISPU3ALMOHHBIMU 3apsiiaMu. BekTop anekTpudeckoi
UHAYKIMHU. [Tonmsspu3yeMocTs 1 TnaIeKTpudecKas: IpOHUIIAEMOCTb.

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

9. DnexTtpuyeckas EMKOCTh YeAMHEHHBIX NMPOBOJHUKOB M KOHJEHCATOpPOB. Pacuér émkocTn
IUIOCKOTO, CPEepUUECKOro U IMINHAPHUECKOT0 KOH/IEHCAaTOPOB.

10. DnexTpudeckas SHeprus U e€ Jokanu3anus B npocTpaHcTBe. OOBEMHAS TUIOTHOCTH DHEP-
M. DHEeprus AUINOJA BO BHEIIHEM MoJie (KECTKUI 1 ynpyruil qunonu). Bzaumuas sneprus
3aps1/i0B.

11. Cunbl, aeiicTBYyIONIME HA AUIONB B HEOAHOPOIHOM JIEKTPUUYECKOM MoJIe. DHEPreTUYECKH
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 (uHTerpanbHas U JoKanbHas GopMbl). [IoCTOSTHHBIN TOK B 3aMKHYTOM KOHTYpe.
Onextpoasuxymias cuna. [Ipasuna Kupxroda. [lpumeps! npumenenus.
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PaboTa 1 MOIITHOCTH MOCTOSTHHOTO TOKA. 3aKoH J[xoymns—JIeHIa B MHTErpaIbHOM U JIOKAJTb-
HOU (opme.

MarauTHoe 1oJsie TOCTOSHHOIro Toka. Bextop MaruuTHO#M nHaykunu. Cuna Jlopenua 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! npuMeHeHus. MaruutHoe nose conenounsa. Teopema ["aycca i mar-
HUTHOTO 10Jis (MHTEerpanbHast u auddepenunanbuas Gopmal).

MaruuTtHoe nose B Bemectse. MonekyisipHble TOKH. BEKTOp HAMarHM4EHHOCTH U €T0 CBS3b
C MOJICKYJISIDHBIMH TOKaMH (MHTerpaibHas ¥ quddepeHiuaibias GopMsl).

Teopema 0 IMPKYJIALMKE MATHMTHOTO MOJIs B BemecTse. Bekrop H . [IpuMenenue K pacdéry
MAarduTHBIX LICHEN.

['paHUYHBIE YCIOBMSA ISl BEKTOPOB B M H Ha rpanuIle pasaena IByX MarHETHKOB.
[locTosHHbIH MarHuT. MarauTHele oy B 1 H NOCTOSAHHOIO Maruura.

MarsuTHbIe CBOMCTBa CBEpXIPOBOAHKKA |-r0 poma. Dddext Melicuepa. [ ' panudnbie ycio-
B HA TIOBEPXHOCTH CBEPXIPOBOAHUKA. CBEPXIPOBOAAIIMUH 1Iap B MArHUTHOM HIOJIE.
PabGota cun Ammnepa 1o nepeMerieHnto BUTKa ¢ TOKOM B MAarHUTHOM I10JIE.
DneKTpOMarHuTHast MHAYKLIMS B IBHXKYIUXCs mpoBogHuKax. [Ipasuio JleHna.
DNEKTpOMAarHuTHasE MHAYKLMS B HEMOJABUKHBIX ITpoBOAHMKaX. DapaneeBckas U MaKkCBell-
JIOBCKasi TPAaKTOBKA SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIMH. BuxpeBoe 3iekTpuuyeckoe
ToJIe.

Hepenatusucrckoe npeobpasosanue noneit B E mpu nepexone ot oHoit HHeprmansHOM
CUCTEMBI K Apyroil. MarHuTHOE 10JI€ pABHOMEPHO IBUKYILErOCs 3apsja.

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

MarnuTsblil moTok. KoagummenTsl caMOMHAYKIINH U B3aUMOMHIYKIUU. MIHITyKTHBHOCTD
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.

OlleHKa «HEeYI0BJIETBOPUTEIbHO (2)» WM «HEyI0BJeTBOPUTENbHO (1)» BhICTaBIACTCS CTY-
JICHTY, KOTOPBIA HE 3HAET 3HAYUTEIBHYIO YaCTh OCHOBHOT'O COZACp>KaHUs MPOrpaMMbl, CHCTEMa-
TUYECKH JIOMYCKaeT rpyoble omuOKu mpu GopMyIUPOBAHUN OCHOBHBIX (PU3MUECKHUX 3aKOHOB WU
He croco0eH KOPPEKTHO MPUMEHSTh GU3NYECKUE 3aKOHBI JaKe IS PEIICHHUs TPOCTHIX 3a7ad.

5. MeToauyeckue MaTepuaJibl, onpeaesiioiue nNpoueaIypbl oueHNBaHUA 3HAHUH, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

IMopsinok mpoBeeHUsi MUCHMEHHOI0 IK3aMeHa.

Bpems nmpoBeeHNs TUCHbMEHHON YacTH K3aMEHa COCTaBIsIeT 4 acTpOHOMUYEeCcKuX vaca. Ha sk-
3aMeHe MPEeIAaratoTCs IUTsl PEHICHHUS 5 OPUTHHAIBHBIX 33/]a4. TeMbl COOTBETCTBYIOT TEMaM CEMH-
HApCKUX 3aHATHHA. 3a/lada CYUTACTCS PEIIEHHOM, €CIM OHA COJCPKUT OOOCHOBAHHOE PEIICHUE:
CCBIJIKH Ha IIPUMEHseMbIe (DU3MUECKHE 3aKOHBI M KOPPEKTHBIC BBIKJIAJKH, a TAK)KE MMPaBUIbHBIN
YHUCIICHHBIM OTBET (€CITU B 3a/1a4e €CTh YUCIIOBBIC JaHHbBIC). Ha 3Kx3aMeHe pa3penraercs moib30-
BaThCsI JIFOOBIMHU 3aMKUCSIMHU U YU€OHBIMH TIOCOOUSIMH B OyMakHOM Buje. Kareropuuecku 3arpe-
[1aeTCs BKIIFOYATH JIFOOBIE YCTPOHCTBA, KOTOPBIE MOTYT CIYXKUTh CPEJCTBAMH CBSI3U — HOYTOYKH,
IUTAHIICTHI, TeJIe()OHBI U T.11. HapymuTenu yaanstoTes ¢ 9K3aMeHa ¢ OLIEHKOH «HEYJOBIECTBOPH-
TeNbHOY». Pa3periaercs moap30BaThCS KaIbKYIATOPAMH. 3alpemiaeTcsl MOIb30BaThCS KaTbKYIIs-
TOpaMu B MOOWJIBHBIX TeJeOHAaX, HOYTOYKax U T.II.

IMopsiiok NpoBeeHUs] YCTHOTO IK3aMeHa.

DK3aMeH MPOXOJIUT B TPAIUIIMOHHOM (hopMe OeceIbl pernogaBaTelis CO CTYASHTOM 0 TEME
HK3aMEHAIIMOHHOTO OmiieTa. DK3aMEeHAIMOHHBINA OUJIET COJEPKHT JBa MyHKTa: «BOMPOC MO BbI-
60py» ¥ OAMH BONIPOC U3 IPOTrPaMMBbI Kypca.

«Bompoc 1o BEIOOPY» CTYEHT FOTOBHT CAMOCTOSITEIIHHO 10 9K3aMeHa. BBIOOp TeMbI ocy-
IIECTBIIAECTCS MPH KOHCYJbTAIUU MPEToAaBaTelis, BEAYIIero cCeMuHapcKue 3aganus. Bompocom
10 BBIOOPY MOJKET OBbITh 1) yrirybiieHHOE M3JI0)KEHHE OJTHOTO U3 IIYHKTOB IIPOrpaMMBl, 2) BOIIPOC
WIN 33J1a4a, HEMOCPEICTBEHHO CBSI3aHHBIE C TEMAaTHKON Kypca, OJJHAKO He 3aTPOHYThIE B HEM, 3)
W3JI0KEHUE U 3allUTa PEe3yJbTaTOB JabopaTOpHO paboThI, MPOJEIAHHON CTY/IEHTOM B Jlabopa-
TOPHOM IIPaKTHKYME B KauecTBE JIOMOJHUTENIbHONU paboThl. Ha oTBeT 1o «Bompocy 1o BEIOOPY»
CTYJIEHTY TIpeiocTaBisieTcs He 6onee 10 MUHYT.

Ha noaroroBky k oTBeTy mo o6usnery cryneHty aaércs ot 30 1o 45 muHyT. B Teuenue sk3a-
MEHa CTYJIEHTY HE pa3pelaeTcs MoJIb30BaThCsl BEIYUCIUTEFHON TEXHUKOM, TUTEPaTypoi, 3apa-
Hee MOATOTOBIEHHBIMU COOCTBEHHBIMHU 3aIUCSAMM M JIPYTUMHU MaTepHajaMH, OTHOCSIIUMUCS K
IpeaMeTy, KpoMe 9K3aMEeHAIMOHHOM MPOrpaMMBI Kypca.

B nporecce oTBeTa Ha «BOMPOC MO BBIOOPY» pa3pelIaeTcs MoJib30BaThCsl 3apaHee MOJro-
TOBJICHHBIM TUIAHOM OTBETa M 3apaHee MOJTrOTOBJICHHBIMHU HILTIOCTparmsaMu/rpadukamu, mpe-
CTaBJICHHBIMH B OyMa)KHOM BHJIE, TUOO Ha AIIEKTPOHHOM HocuTee (TutaHmeT/HoyTOyk). Mcmons-
3yeMble TpapuKH WM WLTIOCTPAIUUA HE JOJKHBI COJIEPIKATh YacTel TekcTa Aokiana. Ha moaro-
TOBKY OTBETa Ha «BOIPOC I10 BEIOOPY» (MOBTOpEeHUE) NaéTcs He Oojiee 5 MUHYT.

B mporiecce oTBeTa 1o OmieTy sK3aMeHaTop MOXKET 3a/1aBaTh yTOUHSIONIHE BONpockl. [Tocie
OTBEeTa M0 OMJIETY PK3aMEHATOpP BIIPABE 33/1aBaTh CTYJCHTY JIIOOBIE OMOJHUTENbHBIE BOIPOCHI
0 TIpoTrpaMMe Kypca.

B coBokynHOCTH onpoc 00y4arolerocs Ha yCTHOM dK3aMeHe He JOJDKEH MPEBBIIATh ABYX
ACTPOHOMHYECKHX YaCOB.



[TprMepbl IPOCTHIX 3a/1a4, pelIeHHe KOTOPHIX HE00X0AUMO /sl OJIYUYEHHUS YA0BIETBOPUTEILHON
OLICHKH:

e B touke 4 HanpaBieHue nois E co3maBaeMoro numoiieM, NpoOTUBOIIOJIOKEHO HallpaBile-
HUIO €r0 JUITOJIBHOIO MOMEHTA, a B TOUKEe B ux HampasieHus coBnagaror. Hailtu otHO-
LIEHUE PACCTOSHUI OT AMIMOJSA 10 ITUX TOYEK, €CJIM U3BECTHO, YTO BEJIMUMHA HATIPSKEH-
HOCTH I10JI1 B HUX OJIMHAKOBA.

e B BepmmHax paBHOCTOPOHHEIO TPEYTrOJIbHUKA CO CTOPOHOW @ HAXOMSATCS 3apsibl €, e,-2¢e.
Haitngure none E B Touke, Jexamed Ha JIMHUU MPOXOISILIECH Yepe3 MOJIOKUTENbHBIE 3a-
PAIBL, HA PACCTOSAHUM L >> a OT TPEyroJIbHUKA.

e ToHkui quck paauryca R v TONIMHBIL h, CIETaHHBIN U3 AUAJIEKTPUKA C IPOHUIIAEMOCTBIO
£, PACIIOJNIOKEH NEPIEHANKYISIPHO BHEIIHEMY OJHOPOJHOMY IEKTPUYECKOMY OO Ej.
Haiit cyMMapHBIil IAIIOIBHBIN MOMEHT €T0 IOJIAPU3aLUOHHBIX 3apsI0B.

e Ha rpanune Bo3ayx-mMacio (AM3JIEKTpUUEcKas IPOHULIAEMOCTb € = 2 yroJl MEX]y BEKTO-
POM HANpPsHKEHHOCTH B BO3yXe M HOPMAJIbIO IPpaHMIbl cocTaBisieT 1°. Haiitu 5T0T yrou B
Macie.

e HaiiTu NOTOK HANMPSKEHHOCTH MOJIS AUIIOJNS MPOXOAAmuii uepes chepy x2 + y? + z% =
R?, ecity IMNONb HAXOAUTCA B HAaYajle KOOPIHHAT.

e be3rpaHnvHbIN TIIOCKHUIA CION JUAIEKTPUKA C MPOHUIIAEMOCTBIO € U TOJIIMHOIO 2h paB-
HOMEpHO 3apsbkeH ¢ 00BEMHOW IJIOTHOCTBIO 3apsia po. OnpeneinuTbh HANpsSKEHHOCTh
noJist E BHYTpH M BHE CIIO4.

e B BepumHax paBHOCTOPOHHETO TPEYTrOJbHUKA CO CTOPOHOM a HaXOASATCS 3apssl €, 2e,3e.
Haiitu 3nauenne cymmsl div E 1715t mosist B ieHTpe TpeyrojabHHKA.

e B BepmmHax paBHOCTOPOHHETO TPEYrOJIbHUKA CO CTOPOHOW a 3a(MKCHUPOBAHBI 3apsiibl
-e, 2e, - 3e. B ueHTp TpeyroiapHUKa oMeuleH 31eKTpoH. HailTu ckopocTh KOTOPYIO OH B
KOHEYHOM UTOr€ MPUOOPETET MOCIE TOTr0, KaK €ro OTILYCTSIT.

e 1I3BecTHO, YTO B HEKOTOPOU O0JIACTH MPOCTPAHCTBA, 3AIIOJTHEHHON HEMIPEPHIBHO pacmpe-
JICJICHHBIM 3apsIoM, MOTEHIMA ONUCHIBACTCS dbopmynoit

@(X) = @p[l—x/d +(x/d)?* —(x/ d)* +(x/d)*]. Haiitit KOOpIMHATEI TOUKH, B KOTOPOFi
IJIOTHOCTD MOJIOXKUTCIIBHOTO 3apsi/ia MaKCUMaJIbHA.
e Haiitu sHepruto cdepsl panguyca R ¢ paBHOMEpPHO pacnpe/eeHHbIM Ha Heil 3apsiiom Q .

e  Mexay KpyriabIMU METAJUIMYECKUMHU OOKIIaKaMu paanyca R, HaXOIAIIMMICS Ha PacCTo-
suur d Apyr oT Apyra, 0CECHMMETPUYHBIM 00pa3oM MOMECTHIIH METAJUTHYECKUI JTHCK
TAKOro e auamerpa u toimmuHow 20 /3. HaiiTh eMKOCTh HOJYYHBINErOCsS KOHJIEHCA-
Topa.

e Brsectu (opMyy MIOTHOCTUA SHEPTUU JIEKTPUUECKOTO TMOJIS U3 DHEPTUH IIOCKOTO KOH-
JIeHCaTopa.

e (Crag capaHuu mpoJieTesna 4yepe3 rpo30ByI0 Tydy, U3-3a YEro HaCEKOMbIE Ha3JIEKTPU30Ba-
Jach — Terepb Ha Kax10i ocodu HaxoauTces o 100 HecKOMIEHCUPOBAaHHBIX 3JIEKTPOHOB.
CkopocTh capaHyu 54 KM/4, cpelHee pacCTOsIHHE MEXTy HaceKoMbiMH 25 cMm. Haittm
CPEJIHIOIO IJIOTHOCTH TOKA CTaH.

e B npoBogHuKE UMEIONIEM YIEIbHOE CONMPOTUBIIEHUE P U 3ANOJHSIOUIEM BCE MPOCTPAH-
CTBO BOKPYT, M&Xy Toukamu 1 1 2 co3aana pa3HocTh noreHmanoB AU . Halitu koHTYp-

HBII HHTCrpal J-JdS , TJIC j—HJ'IOTHOCTB TOKa B MPOBOAHUKE, @ KOHTYPOM SABJISACTCS IOJTY-

OKPY>KHOCTb CO€IMHSIIOIIAsl TOUKH 1 u 2.

e JIBa mepneHANKYISIPHO HAMPABICHHBIX OECKOHEUHBIX MPOBO/Ia HAXOAATCS HA PACCTOSHUN
L. ITo npoBoaam TekyT oguHakoBbie TOKH | . HailTu BenuunHy U HampaBjI€HUE MarHuT-
HOTO T0JIS B CEpEIMHE MUHUMAJIBHOTO OTPE3Ka COEAMHSIONIEr0 JUHUU ITPOBOIOB.

e [lo mpoBojsiieMy Kojeuky paauyca r teuetT Tok | . Haiinure co3paBaemoe UM MarHuTHOE



1oJie, B TOUKE, JISKAIIEH B IMJIOCKOCTH KOJIEUKAa Ha PACCTOSIHUH L > 1 OT €ro IeHTpa.

B HekoTopoii 06;1aCTH IPOCTPaHCTBA MArHUTHOE 1oJ1e uMeeT Bua B =By - (0,0, X2 +y?).
HaiinmuTe BeKTOpHOE BRIpaXKEHUE IS INIOTHOCTH TOKA TEKYIIEro B ATOM 00J1acTH.
Hcnonb3ys TeopemMy O MUPKYJIAINHN, HAWTH TMOJI€ JJIMHHOTO COJICHOWJAa Ha PACCTOSHUU
al/2 or ero ocu, rjae & — paguyc cojeHounaa. Jmuna conenonga — |, KoIu4ecTBO BUTKOB
— N, Texymmii Tox — | .

ToHkuil crepkeHb U3 BELIECTBa C MarHUTHON BOCIPHUMMYHUBOCTBIO L TOMELIEH BIOJb
MarHuTHoro nois B . Haiitu cymmapHbiii MarHuTHBIN IUIIOJIBHBIA MOMEHT €r0 MOJIEKY-

JISIPHBIX TOKOB.
Conenoup paauyca a ¢ TEKYIIEM IO HEMY IIEPEMEHHBIM TOKOM ITPOJIET Yepe3 MPOBOSIIEE
KOJIBLIO ¢ conpotuBiicHneM R . M3BecTHO, 4To B Kouble TeyeT ToK | = I, cos(wt) . Haiitu

MarHuTHOE 1oJjie B cosieHoue. (MIHIyKTUBHOCTBIO KOJIbLIa IPEHEOPEYD)

B HekoTopoil 001acTH MPOCTPAHCTBA MMEETCS MEPEMEHHOE BUXPEBOE JJICKTPHUYECKOE
none: E(r,t) = Asinwt-(-Y, x,0) . Haligure MarHuTHOE 110JI€ B 3TOM 00JIACTH.

HaiiT *HIYKTHBHOCTb JUTHHHOT'O COJICHOUIa UMEIOIIEro paauyc a, Anuny | u ancno But-
koB N .

[Tociie TOro Kak KaTynKy HHAYKTHBHOCTH L , MMEIOIIYI0 CONIPOTUBIICHHE R , OTKITIOYIIH
OT UCTOYHUKA MMUTAHUS U OJJHOBPEMEHHO 3aMKHYJIU HAKOPOTKO, B HEH BBIJICIHIOCH TEILIO
Q . Haiitu TOK, KOTOpBIi OBUT B KaTyLIKE O OTKIIOYCHHUSI.

Paccrosinue Mexay KpyriasIMu OOKJIaJKaMH TIJIOCKOTO BO3YIITHOTO KOHAEHCATOpa PaBHO
d . Ha nero nogaercs nanpsokenue U, cos(mt) . Haiitu pacnpeneneHiue MarHuTHOTO MOJIe

MEXly OOKJIaIKaMH.

AMITUTYIa CBOOOJHBIX KOJIEOaHUN B KOJICOATETLHOM KOHTYpE Mmajgaet B € pa3 3a 100
konebanuii. Haiftn 1oOpOTHOCTH KOHTYpA.

AmmnTyna cBOOOAHBIX KOJIeOaHUH B KoebaTeIbHOM KOHTYpe Tagaer B € pas 3a 0.01
cexyH/bl. HaliTn mHOyKTHBHOCTH KOHTYpa L, ecnm ero conporuBienne R =4 Om .
M3BeCTHO, YTO TPH YaCTOTE BBIHYKAAIOMIETo Hampspkerus o =0.99/ JLC , AMIUIATYZAA
KoJieOaHui B KosebaTeIbHOM KOHTYpE B 2 menbe, uem B pe3onaHce. Haiitu 1o6por-
HOCTb KOHTYpa.

Karymka naayktuBaoctd ¢ L=0.001T coennHeHa mapanienbHbIM 00pa3oM ¢ KOHICH-
caropoM C=1n®. HaiiTu uMIenaHc TONXYYUBIIErOCsS YYacTKa IENMU TPH YacTOTe
0=10% ¢

Llens cocrout u3 koHnencaropa C =10 HD, mocien0BaTEIbHO COSAMHEHHOTO C COIPO-
tuBiIeHHEM R . Halitu 3HadeHue R, eCiM IIpU 4acTOTE HANIPSIKEHUS O = 10% ¢t (ba3oBbIit

C/IBUT MEX/Ty TOKOM M HATpsDKeHHeM cocTasin 1072 pa.



