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AHHOTANMA

B kypce paccmarpuBaroTCsl KIIIOUYEBbIE TOHSATHS M METOIABI (PU3UKHU AIEKTPOMArHUTHBIX SIBJICHUN KaK YacTH
Kypca oOuieli ¢pusuku. M3nokeHne Kypca HaYMHAETCS CO 3HAKOMCTBA OOYYAIOLIUXCS ¢ TaKUMHU 0a30BBIMH
3IIEMEHTaMU TEOPHH KaK 3aKOH COXpaHEHHs 3apsia, 3akoH KynoHa, mpuHUIHMII cyneprno3unun, Teopema ['aycca
B HMHTETPaJbHOM M AU (EepeHInanbHOM BHIE, CKAJSPHBIA MOTEHLMAN 3JIEKTPOCTATHYECKOTO TOJI M JIp.
[locnenoBarenbHO M3MAararoTCss TEOPHUS M 3aKOHBI B3aWMOJCHCTBUS AIEKTPUYECKUX W MArHUTHBIX IOJEH C
BemectBoM. DopmynupyroTcsi ypaBHeHUss MakcBelia B WHTerpaibHod u auddepeHnuanbHoi dopme.
Harotcs 6a30Bble MOHATHS 00 SJIEKTPOMArHMUTHBIX BOJIHAX W JIMHUSX Tepenadd sHepruu. s ycmemHoro
OCBOCHHSI OHJIAH-Kypca oOyuaromuiics OODKeH BJIageTh OCHOBAMH MAaTeMaTHYEeCKOTO aHaln3a, 3HaTh
OCHOBBI JJMHEHHO! anreOpbl U YMETh ONIEPUPOBATH C KOMIUIEKCHBIMU YHCIIAMHU.

1. leau u 3apauu

eap AUCUMNIMHBI

OcBoeHue crygeHTaMH 0a30BBIX 3HAHUM B 001acTM (U3MKM 3JIEKTPOMArHUTHBIX SBICHUIM AJIs
JaJbHEHIIero M3y4eHus APYruxX pas3aeiaoB (QU3MKH U yNIyOJIEHHOro U3y4yeHHs (QyHIaMEHTaIbHBIX
OCHOB 3JIEKTpPUYECTBAa U MarHETU3Ma.

3anayu QUCHUNIHHBI
* (¢opmupoBaHue y 00y4daronuxcsi 0a30BbIX 3HAHUH B 00aCTH 3JEKTPUIECTBA U MarHETU3MA;

. ¢dopMupoBaHNE YMEHUH W HAaBBIKOB IIPUMEHATh H3YyYCHHbIC TEOPETHYECKHE 3aKOHBI |
MaTeMaTH4YeCKUe MHCTPYMEHTHI JUIs PELICHNS PA3INYHbIX (U3NUECKUX U MPUKIATHBIX 3a]1a4;

. dbopmupoBanre 00MEPU3NIECCKON KyIBTYphl: YMEHHs BBIIEISTH CYIIECTBEHHBbIC (QH3NUECKHE
SBJICHUS M TIpeHeOperath HeCYNIeCTBEHHBIMU; YMEHHS HPOBOIUTH OLEHKH (PU3MYECCKHX BEIHYMH;
YMEHHUS CTPOUTH NPOCTEHIINE TEOPETUUECKIE MOJIEIIH, OIIMCHIBAIOIINE (PU3MYECKHE ITPOLIECCHI.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
KPUTHUYECKUN aHaN3 U CUHTE3 MHPOPMAIIMK,  |TIOCIEACTBUSA BO3MOXKHBIX BAPUAHTOB PELICHUS 3aa4H
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS
MOCTAaBJICHHBIX 3a7a4

OIIK-1 Cnocoben npuMeHsTh OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHUe MOJEIH,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

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

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MaTeMaTHUeCKUe MOAEIM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



- (yHmaMeHTanbHBIC 3aKOHBI U TOHATHS (PU3UKH JIEKTPOMATHUTHBIX SBJICHHM, a TAaK)Ke TPaHHUIbI UX
IIPUMEHUMOCTH;

- 3aKOH COXpaHeHMs 3apsana, 3akoH KyinoHa, TpUHOMI Cymneprno3unuu, Teopema laycca B
WHTETPATBLHOM ¥ TU(PEepeHITNATEHOM BUJIE;

- OIIPEICTICHUS] CKAISAPHOTO M BEKTOPHOTO MOTCHIUAJIOB, HMX CBS3b C HANPSHKEHHOCTSIMU
ANEKTPUUECKOTO U MATHUTHOTO TIOJIS;

- OCHOBHBIC TIOHSATHUS TP BBHIYUCICHUU JIEKTPUYESCKOE MOJIS B BEIECTBE: BEKTOPHI NOISAPH3ALUN U
ANEKTPUUECKON HHAYKIMH, OJSIPU3YEMOCTb U TUAJIEKTpUUYECKas IPOHUIIAEMOCTH;

- 3akoH Oma B wuHTerpaibHod u auddepenunansaoit Qopmax, npasuna Kupxroda, 3axon
xoyns—JleHua;

- 3akoH buno—CaBapa, TeopemMa O NHPKYJSIHMU JUIS MarHUTHOTO IIOJSl B HWHTErPAJbHOM U
T QepeHIanTb-HOM BUIIE;

- OCHOBHBIC TOHSTHS IPU BBIYUCICHUU MAarHUTHOTO IOl B BEIECTBE: MArHUTHAs WHIYKLIUS U
HaNpspKEHHOCTD T0JIS, BEKTOP HAMArHUYEHHOCTH, TOKU IPOBOAMMOCTH U MOJIEKYIISIPHbIE TOKH;

- 3aKOH DJICKTPOMAarHUTHOW MHAYKIMH, IpaBuio JIeHna;

- ypaBHeHHUs1 MakcBeiuia B MHTErpanbHOH 1 auddepennnanbaoil popme;

- 3aKOH COXpaHEHHS YHEpruH U Teopema [loiHTHHTa;

- 0a30Bble HOHATHS 00 MEKTPOMArHUTHBIX BOJHAX U JIMHUAX NIE€PEaddl SHEPIUu.

YMETB:

- NPUMEHATh HW3y4YeHHblEe OO0ImMe (U3MYECKHEe 3aKOHBI AJSl PELICHHS KOHKPETHBIX 3a7ad I10
UIEKTPUUYECTBY U MAarHETU3MY:

- TPUMEHATH TeopeMy l'aycca [ HaX0XKACHUSI JEKTPHUECKOTO MOJI B BAKYYME H B BEILIECTBE;

- 3anuceiBaTh U pemars ypaBHeHus Ilyaccona u Jlamaca;

- TPUMEHATH TEOPEMY O LHUPKYISALUH I HAXOXKACHHUSI MarHUTHOTO TIOJISl B BAKyyME U B BEIIECTBE;

- IPUMEHATHh METO «M300paKEHUI» 11 BEIYMCICHUS JEKTPUUECKUX U MaTHUTHBIX I10JIEH;

- TPUMEHATHh SHEPTeTUUECKUN METO BBIYUCIICHUS CHII B 2JIEKTPUYECKOM U MarHUTHOM I10JIE;

- pacCUMTHIBATh EKTPUUIECKYIO EMKOCTh U KOA(P(UIIMEHTHI CaMO- ¥ B3aHMOUHIYKIINH;

- HCIOJIb30BaTh KOMIUIEKCHYIO (OpMY IpECTaBICHHs KOJICOAaHWH W BEKTOPHBIC AMArpaMMbl MpH
pacuere Koje0aTesbHBIX KOHTYPOB;

- aHAJIM3UPOBaTh (PU3MUYECKHE 3a7a4M, BBIACNSAS CYLUICCTBEHHBIE M HECYIIECTBEHHBIC AaCITICKTHI
SIBJICHUsl, U Ha OCHOBE IIPOBEAEHHOIO aHajlu3a CTPOUTh YIPOIUEHHBIE TEOPETUUYECKUE MOZIEIU
(U3NYECKUX SBICHUH;

- IPUMEHATh pa3IMyYHblE MAaTeMaTU4YEeCKUE WHCTPYMEHTBl pELICHUs 337ad UCXOAs U3
c(hOpMyYIIUPOBAaHHBIX (PUZNUECKUX 3aKOHOB, H IPOBOAUTH HEOOXOAMMBIE aHAIMTHUECKHUE U YHCIICHHBIC
pacy€Thl.

BJIAJIETh:

- OCHOBHBIMH MCTOJaMU PCIICHUA 3a1a4 (I)I/I3I/IKI/I QJICKTPOMAarHuTHBIX HBHGHHﬁ;
- OCHOBHBIMH MATEMATUYCCKUMH HHCTPYMCHTAMMU, XaAPAKTCPHBIMH [UIA 3aJa4d JJICKTPHUYCCTBA U
Mar"s€Tus3ma.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs

pabora

1 DJNEeKTpUUECKOE MOJIe B BAKyyMe 4 4 12

2 DJNEeKTPUUECKOE MOJIe B BELIECTBE 2 4 8

3 ITocTOAHHBIHN 21EKTPUUECKHUI TOK 2 4 6

4 MarnuTHOe ToJe TMOCTOSHHBIX TOKOB B 5 4 3

BaKyyMe
5 MarHuTHOE 10J1€ B BEllECTBE 2 4 8




6 DNeKTpOMarHuTHas WHIYKITUS 4 4 10

7 JIBIKEHHE  3apsDKEHHBIX — YacTHUIl B ’ ’ 6
ANMEKTPUUECKUX U MATHUTHBIX MOJISIX

8 DNeKTpOMarHuTHbBIE KOJIeOaHus 6 2 10

9 CriexkTpanpHBIH aHaIN3 KoJIeOATEIbHBIX 5 5 10
MPOLIECCOB

10 YpaBHEeHUS Makcgemia. ’ 6
DNeKTPOMarHuTHBIE BOJIHBI

11 JInnum nepenauun sHEprun 2 6

Hroro yacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

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

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuit)
1. Dnexrpuueckoe moje B BAKyyMe

DNeKTpUYecKue 3apaabl M DJIEKTPUYECKOe IMojie. 3aKOH coxpaHeHus 3apsaa. Hampsoxk€HHOCTh
anekrpuyeckoro mons. 3akoH Kymona. Cuctema enuuuny CI'CO. IlpuHnum cyneprno3unuu.
Onexkrpuueckoe mnone aunons. Teopema [aycca i SleKTpUYECKOro IMONS B BaKyyMe B
WHTerpaibHOW u  nuddepennuansHoii  Gopmax. EE  mpuMeHeHwe A HaXOXKJICHUS
aneKTpocTarnyeckux nosuei. [loTeHnuanbHelii XapakTep ayekTpocrarndeckoro noms. [lorennuan u
pasHOCTh mHoTeHUuanoB. CBA3b HANPSHKEHHOCTH MO C TPAaAMEHTOM IOTeHIMana. [paHudHble
YCIIOBUSI Ha 3apshDKCHHOW MOBepXHOCTH. YpaBHeHusi Ilyaccona wm Jlarutaca. EnuHCTBEHHOCTH
pEIIeHUS IMEKTPOCTaTHUECKON 3a1aun. MeToJ «M300paKeHHID.

2. DNeKTpUYecKoe MoJie B BEIIECTBE

Onexkrpuueckoe 1moje B BewmecTBe. [IpoBomHuku B 371exkrpudeckoM 1none. Ilomspuzanus
IRJIeKTpuKkoB. Bekrop momspusaumu. CBoOOaHbIE W CBsi3aHHBIE 3apsiabl. Teopema [aycca mpu
HaJIMYUM JAUNIEKTPUKOB. Bekrop anexrpuueckoit nHaykuuu. IoiaspuzyeMocTs U AU3NIEKTpUYEcKas
MPOHUIIAEMOCTb. [paHWYHBIE YCIOBHS Ha IOBEPXHOCTH NPOBOAHMKA M Ha TpPaHULE MABYX
JU3JIEKTPUKOB.

3. IloCTOSIHHBIH MEKTPUUECKHI TOK

3aKoH COXpaHEHUS DJICKTPUUECKOrO 3apsia. DNEeKTPUUECKUN TOK. YpaBHEHHUE JIBUKCHUS 3apsiioB B
MPOBOJISIIEH cpenie. DIEKTPOnpoBoAUMOCTH cpefl. 3akoH Oma. CTOPOHHHE 3JIEKTPOABMKYIINE CHITBI
W HamNpsHKEHHOCTH CTOpOHHUX cwi. CTalMoHapHBIE M KBa3WCTAallMOHApHbBIE TOKW. PacrexaHme
3apsAI0B B mpoBofsmieit cpexe. IloHsTHe o TOke cMelieHHs. 3aMKHYTOCTH BEKTOPHBIX JIUHUI
MOJTHOTO TOKA.

4. MarHuTHOE 110J1€ IOCTOSIHHBIX TOKOB B BaKyyMe

Bextop marautHo#l muayknuu. Cuna Jlopenna. Cuna Ammnepa. 3akoH buo—Capapa. MaruutHoe
0JIe PABHOMEPHO JIBHXXYLIETOCS TOYCYHOTO 3apsija. PaMka ¢ TOKOM B MarHUTHOM I11ojie. MarHUTHBIN
MOMEHT TOKa. Teopema 0 HUPKYJISIIUH JUTsI MAaTHUTHOTO TIOJIS B BaKyyMe M €€ IPUMEHEHHE K pacueTy
MarHuTHBIX MoJiel. MarHuTHOE 1oJie TOPOMIAIbHON KaTymKd U cojeHouza. JuddepenuunansHas
¢dbopma TeopeMbl 0 HUPKYIISLUH.

5. MarauTtHoe 1noJje B BeIeCTBE



MarautHass HHIYKIUS U HalpsHKEHHOCTH Mouisl. BekTop HamMarHn4eHHOCTH. TOKM MpOBOJUMOCTH H
MOJIEKYJISIpHBIE TOKM. TeopemMa O LMPKYISALMU Ui MarHUTHOIO Iojsl B Beulecrse. ['paHuuHbIe
YCIOBHS Ha TPAaHHIE JByX MAarHeTukoB. IIpumeHeHHe TeopeMBl O LUPKYISIMH A pacdyéra
MarHuTHBIX Toned. MaruuTHele cBoWcTBa BellecTBa. KauecTBEHHbIE IPEACTABICHUS O MEXaHU3ME
HaMarHU4MBaHUs napa- u AuaMaraeTukoB. [lonstue o ¢peppomarnerukax. ['mcrepesnc. MaruuTHbie
CBOMCTBa CBEPXITPOBOAHUKOB [ poxa.

6. DneKTpOMarHuTHAsE HHIYKITUS

ONeKTpOMarHuTHasT HHAYKOMS B JABIKYIIMXCS M HEMNOABIKHBIX IPOBOAHUKAX. 3aKOH
aNeKTpoMarHuTHOW WHAYKIMHU. [IpaBuno Jlenma. OTHOCHTENBHBIN XapakTep 3JIEKTPUYECKOTO U
MarHuTHOro Tmoneh. IIpeobpazoBanme —E m —B (mpm  v<<c). Koaddumuentsr camo- u
B3aMMOMHIYKIMH. [Iponecc yCTaHOBIIEHHsI TOKa B LIENM, COIEpXKAIled MHIYKTHBHOCTb. Teopema
B3aMMHOCTH. MarautHasi SHeprus W e€ Jokanu3anusi B NIpo-cTpaHcTBe. OObEMHAS IUIOTHOCTD
SHEpruH. OHEPreTUUYECKUM METOJ BBIYMCIEHHA CHJI B MarHuTHoM noise. [lonbéMHas cuia
JJIEKTPOMArHUTA.

7. I[BI/DKGHI/IC 3apPSAKCHHBIX YaCTUI B SJICKTPUYICCKUX U MAIHUTHBIX IMOJISAX

JIBIKeHUE 3apsDKEHHBIX YacTHI[ B DJICKTPHYSCKMX W MarHuTHbIX mnomsax. Cmna Jloperna.
Omnpenenenue yaeabHOTO 3apsaa MEKTPOHa.

8. DnekTpoMarHuTHEIE KoJeOaHus

OnexTpoMarHuTHele Konebanus.KBasucrannonapusie npoueccsl. Konebanus B TMHEHHBIX CHCTEMAX.
KoneOarenbublii  koHTyp. CBoOomHble 3aryxatomue kosebanus. Kosddunuent 3aryxanwms,
norapu(MUYECKHid  JICKPEMEHT U JOOPOTHOCTh. JHEPreTHYECKUH CMBICH  JOOPOTHOCTH.
BoHyxnenHsle kojeOaHUs TOA JEHCTBHEM CHHYCOMIAIBHON CHIIBL. AMIUIMTYIHAs U (a3oBas
xapakTtepuctuku. Pezonanc. [Iporiecc ycTaHoBiIeHUs cTalluOHApHBIX Kosebanuid. [Tapamerpuueckoe
Bo30yxkaenue koieOanmii. [lomstue 00 aBrokoneOanumsx. OOparHas CBs3b.  YCIOBUE
camMoBO30yxJieHHs. Ponb HenmumHeiHocTH. DnekTpudeckue (aykryanuu. TeroBoit mym, dopmyna
HaiikBucra. [Ipo6oBoii mym, ¢popmyna lorTku (6e3 BoiBoga). diyKTyallMOHHBIN Hpeaen U3MEPEHHS
cmabbix curHanoB. KowmruiekcHas ¢opma TpeacTaBieHus KolieObaHuil. BekTopHbIE aMarpaMMbl.
Kommekcnoe conporusnenue (umiieaanc). [Ipasuna Kupxroda nns nepemeHHbix TokoB. PaGora u
MOIIHOCTh IEPEeMEHHOI0 TOKa. BbIHyKAeHHbIC KojeOaHWs ION JeHCTBHEM HECHHYCOMIAIbHOMN
CHIIBL. AMIITUTYIHAs! U (a30Bast MOTYJISALIUH.

9. CHGKTpaJ’ILHLIﬁ aHaJIU3 KoleOaTeIbLHBIX IponecCcoB

[lonsartue o cnekrpasbHOM pasziokeHuH. CHEKTp OOUHOYHOIO MPSIMOYTOJIBHOTO HMITYJIbCa H
MEPUOANYECKON  TOCIEAOBAaTENbHOCTH  UMITYJAbcoB.  COOTHOLIEHHE  HeoIpeneaEéHHOCTEN.
CriexkTpanbHbld aHanu3 JUHEHHBIX cucTeM. KomebaTenbHBIH KOHTYp KakK CIEKTpalbHBIA MPHOOP.
YacroTHasi XapaKTepUCTHKA U UMIIYJIbCHBIA OTKIMK. IIOHsATHE O JETEKTUPOBAaHUM MOAYJIUPOBAHHBIX
CUTHAJIOB.

10. YpaBaenus MakcBeria. DIeKTPOMarHUTHBIE BOJTHBI

DJIeKTpOMArHUTHBIC BOJHBI. YpaBHEHHs MakcBella B MHTErpaibHON W Iu(depeHInanbHOn
¢opme. ['pannunsie ycnoBus. Tox cmemenusi. MartepuanbHble ypaBHeHHUs. BonHoBoe ypaBHEHHe.
ONEeKTpOMarHuTHbIE BOJIHBI B OJHOPOJHOM [JU3JIEKTPUKE, HUX IIONEPEYHOCTb U CKOPOCTh
pacnpoctpanenus. [1oTOk 3Heprum B 3JIEKTPOMArHUTHOW BOJIHE. 3aKOH COXpPAHEHHS SHEPIHH U
teopema [loifHTHHra. DMeKTpoMarHUTHAas TMpUpona cBeTa. MOHOXpOMAaTHYECKHE BOJHBI
Kommuiekcnas amrumnryna. Ypasuenue [enbmronsna. Ilnockue um cdepudeckue Boiubl [laBneHue
M3ITydeHHs. DIIeKTPOMarHUTHBIA UMITynbC. M3myuenne qumons (6e3 BbIBOZA).

11. Jlunun nepexadul SHEPTUU



[lonarue o nuHusAX nepenadn SHepruu. JByxmpoBomHas nuHHA. KosdduiueHT crosiuedl BOIHBI
(KCB). CornacoBanHast Harpy3ka. OJEKTPOMarHUTHbIE BOJHBI B MPSMOYTOJBHOM BOJHOBOZE.
Hucnepcuonnoe ypasaenue. Kputuueckas gactora. [lonsrue 06 00bEMHBIX pe30HATOpPaX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

* Ayauropusi, OCHaIIEHHAs KOMMYHUKAIIMOHHBIMHU CPEJICTBAMHM C BBIXOIOM B MIHTEpHET U
000pyIOBaHUEM ISl KOJUIGKTUBHOTO IPOCMOTPA BUICOICKIIHH.

* VYueOHbIC ayTUTOPUH, OCHAIIEHHBIE JTOCKOH.

» Jloctyn k OubimoTekaM y4eOHOH TeXHUUECKOH JIUTEPaTyphl, B TOM YHCIIE JIICKTPOHHBIM,
HEOOXOUMBIH JJIs1 OCYIIECTBICHHUS] CAMOCTOSTENILHOW PA0OTHI 00YUarOIINXCSI.

6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas 1uTEparypa
1. O6uwmit kype ¢pusuku [Teker] : B 5 1. T. 3 : Dnexrpudectso : yueb. mocodue st By3oB / [1. B.
CuByxuH .— 4-e u3g., crepeorun.. — M. : @usmarnut, 2002-2006, 2009 .— 656 c.
2. OcHoBol pusuku [Teker] : Kype obmieit pusukn : B 2 T. T. 1. Mexanuka, dIEKTpHYECTBO U
maraetusM. Konebanus u Bomusl, BoaHoBas ontuka / A. C. Kunrcemn, I. P. Jlokmun, O. A. OJIbX0B ;
noxn pen. A. C. Kunarcena .— 2-e u3z., ucnp. — M. : ®uzmariut, 2007 .— 704 c.
3. OnekrpudectBo u MarHeTu3Mm [Tekct] : yue6. mocodue ans By3os / H. A. Kupuuenko ; M-Bo
oOpaszoBanus u Hayku PD, Mock. ¢us.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
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yue6. mocobue i By3oB / ox pen. A. J. Imagyna ; M-Bo obpa3oBanus u Hayku Poc. enepanyn,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3n-80o MOTH, 2007 .— 280 c.
5. Coopruk 3a7a4 o obmemy kypcy ¢usuku [Texct] : B 3 4. U. 2 : DIeKTpUYECTBO M 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. OcuoBsl pusuku [Texct]. B 2 T. T. 1/ H. I1. Kanamnukos, M. A. Cmonabipes, M., JIabopatopus
3HaHui, 2017
7. Ocuossl pusuku [Tekct]. B 2 T. T. 2 / H. I1. Kanamuukos, M. A. Cmonabsipes, M., Jlaboparopust
3HaHui, 2018

JlononHuTeNbHAS TUTEPATypa
1. OnexrpudectBo [Tekct] : yued. mocodue ams cTylAeHTOB By30B : jon. M-BoMm oOpazoBanus Poc.
Oeneparun / C. I. KanamankoB .— 6-¢ u3., crepeotun. — M. : ®mmanur, 1985, 2004, 2008 .—
624 c.
2. OcHoBbI TeopuH dnekrpuuectsa [Teker] : yuebd.mocodue i yH-ToB:gor.l oc.kom.CCCP / U.E.Tamm
.— 10-e u3n.,ucnp. — M. : Hayka, 1989 .— 504c.
3. OnexrpuuectBo u MarHeTu3M [Tekct] : [yueO. mocobue st By3oB] / 3. [lapcem ; mep. ¢ aHIIL. mox
pen. A. W. lllansaukoBa, A. O. Baiinc6epra .— / 3-e uzz., ucnp. — M. : Hayxka, 1983 .— 416 c.
4. Konebanus u BonHBL. BBeieHue B akycTuky, panno@u3uky u onTuky [Tekcr] : yue6. mocobue s
By3oB / I. C. l'openuk ; mon pea. C. M. PeiroBa .— 3-e uzn. — M. : @usmariut, 2007 .— 656 c.
5. Meroap! perienus 3ana4 B o0uieM kypcee ¢usuku. Teopust, popmyisl, Tabnuiel [ Texct] : yueo.
nocobue st By3oB / B. I1. KopsiBoB .— M. : Cryznent, 2014 .— 446 c.
6. Metojpl perieHus 3a7a4 B o01ieM Kypce Gu3nku. DnekrpuuecTBo U marHetusM [Teker] / B. I1.
Kopssos - M.Crynent,2011

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://mipt.ru/education/chair/physics/S_I1I/Metod 3/— metomuieckuii pazen caidta kadeapsl
O0bweit huzuku

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

1. https://mipt.ru/education/chair/physics/records/electricity -- Buneo3anvcu nexnui
2. http://mipt.ru/education/chair/physics/S_IlI/Metod 3/ — Meromudeckuii pa3uen caiita kageaps
Oo0meit puzuku

3. http://lib.mipt.ru/catalogue/1412/?7t=750 — anexrponnas 6ubmuorexka MOTU, paznen «Obmas
¢duznkar»

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, m3yvarommii kypc «OOmas ¢u3uka: 3JIeKTPUYECTBO M MarHeTH3M», JOJDKEH HE TOJBKO
U3Y4YHUTh 001IHe GU3NUECKUE 3aKOHBI U TOHATHS, HO HAYYUTHCS IPUMEHSATh UX Ha MPAKTHUKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOﬁ JINTCPATYypPbI;

— npopaboTKy y4yeOHOro marepuaina (o y4yeOHON M HaydHOW JHUTEpaTrype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYECHHBIX JJIs1 CAMOCTOSATEIIBHOTO U3YUCHMUS;

— pelIeHHe 3a/a4, PeAIaraeMbIX CTYJCHTaM Ha MIPAKTHYCCKUX 3aHATHSX;
— pelIeHHe 3aa4 U3 3aaHui, BKIIF0Yasi 3a]1a4u, peIHa3HaYeHHbIC U1 pa30opa Ha ceMUHapax;
— TMOJATOTOBKY K BBITIOJTHEHHUIO J1a00paTOpHON PabOTHI;

— 00paboTKy pe3yNbTaToB J1adopaTopHOi paboThl U 0HOPMIIEHHE OTYETA;

— MOJITOTOBKY K 3aIllUTe PE3yJILTaToOB Jab0paTopHOil paboThI;

— MO/ITOTOBKY K CEMHHAPCKHM 3aHATHSM, KOHTPOJIBHBIM paboTaM, caaue 3aaaHuid, SK3aMeHY.

PykoBOACTBO M KOHTPOJIb 3a CAMOCTOSITENLHOW pPabOTON CTYIEHTOB OCYIIECTBIseTcss B (opme
cobeceoOBaHUN U TPYNIOBBIX KOHCYIBTALUH.

[Mokazarenem BiaJeHUs MaTepUANIOM CIYXHUT yMEHHWE pemiath 3aaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3ajau. [Ipu penrenun 3a1aq Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHBIC
TEOPETUYECKHUE CBEACHMS U IIPOBOIUTH BCE HEOOXOAMMBIE BBIYUCIICHHUS, JOBOMS 33/1ady /0 KOHEYHOTO
oTBeTa. 3ajada CUMTAeTCs PEIIEHHOH, €CIM OHAa COACPKUT OOOCHOBAHHOE pEICHWE: CCHUIKH Ha
MpUMEHseMbIe PU3NIESCKUE 3aKOHBI I KOPPEKTHBIE BBIKIAIKH, a TAKXKE MPAaBHIILHBIA YACICHHBIA OTBET
(ecnu B 3amade eCTh YUCIOBBIC JaHHEIE).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

kadenpa oomieit pu3nku
Kypc: 2
KBaJIMpUKALUS: GakanaBp

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

Pa3zpatGoTunk: B.®. Ko3nos, kaux. ¢pus.-mMaT. HayK, JOLEHT, 3aMECTHTEJIb 3aBEIYIOLIET0
kageapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.5 Ormpenenser ¥  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1 CrocobeH npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC HU3YUCHUA AUCHUILIAHBI «0611[39[ (I)I/I3I/IK3.Z QJICKTPUYICCTBO U MArHCTU3IM» 06y‘{aIOH_II/II\/’IC$I

JOJIKCH:

3HATb:

- (I)YHI[aMGHTaHBHBIG 3aKOHBI U IIOHATHA (1)I/ISI/IKI/I QJICKTPOMArHUTHBIX SIBJ'ICHI/II\/’I, a TaKXKC I'paHUIbI UX

IIPUMCHUMOCTH,

- 3aKOH COXpaHeHMs 3apsja, 3akoH KyinoHa, TpUHOMI Cymneprno3unuu, TeopeMa laycca B
WHTETPATBLHOM ¥ TU(PepeHITNATEHOM BUJIE;
- OIIPEICIICHUS] CKAISPHOTO M BEKTOPHOTO MOTCHIUAJIOB, HMX CBS3b C HANPSHKEHHOCTSIMU

AJICKTPUICCKOTO U MAarHUTHOTO ITOJIA;

- OCHOBHBIC MOHATHUS NPU BBIYUCICHUH JIEKTPHUECKOE TOJS B BEILECTBE: BEKTOPHI MOJISPU3ALNN U
ANEKTPUUECKON HHAYKIMH, MOJSIPU3YEMOCTb U TUAJIEKTPUUYECKas IPOHUIIAEMOCTH;
- 3akoH Oma B wuHTerpanbHod u auddepenunansuoit opmax, npasuna Kupxroda, 3axoH

xoyns—JleHua;

- 3aKOH Bno—CaBapa, TCOpECMa O HUPKYISAIUA [JId MAr"HuTHOIO IIOJII B HHTCTPAJIBHOM H

T QepeHIanT-HOM BUIIE;

- OCHOBHBIC TOHSTHS IPU BBIYUCICHUU MAarHUTHOTO IOl B BEIECTBE: MAarHUTHAs WHIYKIUS U
HaIpsHKEHHOCTB I0JIs, BEKTOP HAMArHUWYEHHOCTH, TOKH IIPOBOAUMOCTH M MOJICKYJISIPHBIE TOKH;

- 3aKOH DJIEKTPOMAarHUTHOW MHAYKIMH, IpaBuio JIeHna;

- ypaBHeHHUs1 MakcBeluia B MHTErpainbHOH 1 auddepennnanbaoil popme;

- 3aKOH COXpaHEHHS YHEpruH U Teopema [loiHTHHTa;

- 0a30Bble HOHATHUS 00 AMEKTPOMATHUTHBIX BOJHAX U JIMHUSX Mepeayn SHEPTHH.

yMeTh:




- NPUMEHATh HM3y4eHHble o0mme (U3MYecKnue 3aKOHbI ISl PEIICHHsS KOHKPETHBIX 3ajad 110
ANIEKTPUUYECTBY U MATHETU3MY:
- TIPUMEHATH TeopeMy ['aycca Ui Hax0XIeHHs SIEKTPHUYECKOTO T0JIs B BAKYYME U B BEIIECTBE;
- 3amuchIBaTh U pemarh ypaBHeHus [lyaccona u Jlamaca;
- TIPUMEHSTH TEOPEMY O LUPKYJSALMHU sl HAXOKICHUS MAarHUTHOTO TI0JISL B BAKyyME U B BEIIECTBE;
- TPUMEHSTH METOJ «H300paKCHUID JUIsl BEIYMCIICHUS IEKTPUICCKUX U MarHUTHBIX TIOJICH;
- TIPUMEHSTbH YHEPreTUUECKUI METO/I BBIYNCIICHHS CHJI B JJIEKTPUYECKOM U MarHUTHOM TIOJIE;
- pacCUMTHIBATh EKTPUIECCKYIO EMKOCTh U KOAP(PUIMEHTHI CaMO- ¥ B3aUMOWH/TYKIIHH;
- HCHOJIb30BaTh KOMIUIEKCHYIO ()OpMY IpEICTaBIEHUs KoJeOaHWH M BEKTOpPHbIE TUAarpaMMbl IpH
pacueTe KojeOaTeIbHBIX KOHTYPOB;
- aHAJIM3MPOBaTh (U3MUCCKUE 3a7aud, BbIIENAS CYIIECTBEHHBIC M HECYLIECTBEHHbBIE ACIEKThI
SBJICHUS, ¥ Ha OCHOBE IIPOBEACHHOTO aHallM3a CTPOUTH YNPOIIEHHBIE TEOPETUUECKHE MOACIH
(UBNYECKUX SBICHUI;
- NPUMEHATh Pa3UYHble MaTeMaTHUECKUEe WHCTPYMEHTBI pEIICHUs 3a1ad HUCXOnUsi W3
c(OpPMYIUPOBAHHBIX (U3NUECKUX 3aKOHOB, M IPOBOJUTH HEOOXOIMMbIE aHATUTHUECKUE U YHUCIICHHbIE
pacy€Thl.

BJIA/IETh:
- OCHOBHBIMH METOJaMH pPeIIeHHs 3a1a4 (GU3UKH JIEKTPOMArHUTHBIX SBJICHUI;
- OCHOBHBIMH MAaTeMaTHYECKHMH HHCTPYMEHTaMH, XapaKTEpHBIMHU JUI 3ahad dJICKTPUUECTBA U
MarHeTu3ma.

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

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

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

DK3aMeH COCTOUT M3 JIBYX YacCTEi: MMChbMEHHOW U YCTHOM, IPUYEM B DK3aMEHAIIMOHHYIO BEJOMOCTb U
3aUETHYI0 KHW)KKY CTYJICHTa 9K3aMEHATOPOM CTAaBUTCS OJHA o0mas ouneHka. CTyJIeHTHI, HE HMEIOIINE
T PepeHIIMPOBAHHOTO 3a4eTa Mo AucHuIuinHe «OO0mas ¢Gu3uKa: 3JIEKTPUIeCTBO U MarHeTU3M», K
YCTHOMY K3aMEHY HE JOIYCKaroTCs.

Ha mucbMeHHOM dK3aMEHE CTYIEHTy NpeajaraeTcsi pemuTh 5 3amgad B TedeHue 4 vacoB. Temarmka
3a1a4 TIOJHOCTBIO COOTBETCTBYET IPOrpamMMe Kypca, OJHAKO BCE 3aJadd IHMCHMEHHOIO SK3aMeHa
SIBJISIFOTCS TTOJTHOCTBIO OPUTHHAIBHBIMU. C MpUMepaMu 3aad MPOIUIBIX JIET MO)KHO O3HAaKOMHTBCS Ha
caiite kadenpsl oOmedl Qu3ukun B pasjene 95K3aMEHAIMOHHBIX MaTepHalloB 3a 3-H  cemecTp
https://mipt.ru/education/chair/physics/S_Ill/ekzams/. Ilo uToraMm NMUCBMEHHOTO 3K3aMEHA CTYIEHTY
BBICTABIIICTCS IPOMEXKYTOYHAs OrieHKa. OJIMH U3 BOBMOXKHBIX BAPHAHTOB OINPEIEIICHHS TAKOW OLCHKU
npezactaBieH B pasnene "Kpurepun ouenuBaHus". B nmanpHeimeM OHa y4YUTHIBaCTCS Ha YCTHOM
9K3aMEHE IPH BHICTABICHUU HTOTOBOM 9K3aMEHALIMOHHOW OLICHKH I10 JAUCLUILIHHE.

Ha ycTHOM 2K3aMeHe CTyAEHT JOJDKEH M3JIOKUTh dK3aMEHATOpy MaTepuall dK3aMEHAI[HOHHOTO OuiieTa
(cy4aitHpIM 00pa3oM BBIOPAHHBIN BOIPOC M3 MPOTPAMMBI) U TaK HAa3bIBAEMBIH «BOIIPOC IO BBIOOPY».
Ero cryaeHT rotoBuT 3apanee. ITO MOXET OBITh JTHOO YIIIyOJIEHHOE M3JI0KEHHUE OJHOTO M3 BOIPOCOB
nporpaMMbl  Kypca, JMOO BOIPOC, OTCYTCTBYIOIIMH B MporpaMMe Kypca, HO HWMEIOUIHN
HEMOCPEACTBEHHOE OTHOIICHHUE K M3y4aeMOl TUCLUIUIMHE, a TAKKe M3JI0KEHUE U 3all[UTa Pe3yIbTaToB
nabopaTtopHOil  paboThl, TMPOAETAHHOM CTYICHTOM B JIaDOpaTOPHOM TIPAaKTHKyME B KadecTBE
JOTIONHUTEIbHON paboThl. Ha oTBeT 1o «Bompocy 1o BEIOOPY» CTYACHTY mpenocrasisiercs: He Gonee 10
MUHYT.

[Ipy moxnroroBke K YCTHOMY OK3aMEHY PEKOMEHAYETCS HCIIONb30BaTh CIEAYIOIIUN CIIHCOK
9K3aMEHAIIMOHHBIX BOIIPOCOB:

1. 3akon Kynona. HampskEHHOCTH 3JEKTPHUYECKOTO TMONIA. OJNeMeHTapHbId 3apsia. [lpuHnumn
cyneprio3uuu. Ennanner usmepenus 3apsaa (B cucreme ['aycca u CH). Ilone Toueunoro aumossi.

2. Teopema l'aycca anst 3JeKTpUYECKOro Mojisi B BakyyMme (MHTerpanbHas U auddepeHuuanbHas
¢dopmel). [Ipumepsr npuMeHeHHS.

3. TloreHuuaneHBI XapakTep 3JEKTpocTaTuieckoro momns. lloTeHuuan u pa3HOCTh MOTEHLIUAJIOB.
Teopema 0 HMPKYISALMU B 3JIEKTPOCTaTHUECKOM Mojie. CBs3b MOTEHIMANA ¢ HANPSHKEHHOCTHIO TOJIS.
[lorenuan noust TOYEYHOTO JUIIOJIS.



4. Tlorennuman snekTpocTarnyeckoro nois. YpaBHuenue Ilyaccona u ypaBHenue Jlamnaca. ['panndnsie
YCIJIOBHS H METOJI 3€PKAJIbHBIX H300paXKeHUH.

5. TIpOBOIHHKH B JIEKTPOCTATHUSCKOM TOJIE. DJIEKTPOCTaTHUECKas 3aluTa. [ paHWYHbIC YCIOBHS Ha
MOBEPXHOCTH NPOBOIHUKA. [IpOBOISIIMIA AP B 3JEKTPOCTATUUECKOM IIOJIE.

6. JIudIeKTpuKU B 3IEKTPOCTATHUECKOM MoJie. MexaHu3M HOJsIpU3aluy AU3IeKTpUKoB. CBOOOJHBIE U
CBsI3aHHBIC (TONSPU3ALMOHHbIE) 3apsanbl. Bexrop nomspuszanuu. CBA3b BEKTOpa MOJSAPU3ALMU C
MOJISIPU3ALMOHHBIMH 3apsiiaMu. [IoBepXHOCTHBIN U 0OBEMHBIH MONSPU3ALNOHHBIE 3aPSAbL.

7. Bekrop mondpuzalld M €r0 CBA3b C IMOJAPU3aLMOHHBIMU 3apanaMu. BekTop snekTpuueckoi
uHaykuuy. [lonspusyeMocTs U qU3IEeKTpUIecKas IPOHULIAEMOCTb.

8. Teopema I'aycca 1uist SIEKTPUYECKOTO NOMA B AMAIEKTPUKaX (MHTErpaibHas U AndepeHnnanbHas
¢opmbl). [ paHuvHbIE YCIOBUS HA TPAHULIE pa3/elia ABYyX JAUAIEKTPHUKOB.

9. Dnekrpuueckas EMKOCTh YEIHHEHHBIX MPOBOJAHUKOB U KOHAECHCATOPOB. Pacuér éMKOCTH TIOCKOTO,
cepruecKOro U HMINHAPHYECKOTO KOHJICHCATOPOB.

10. Dnexrtpudeckas dHeprust W e€ Jokanu3anus B npoctpaHcTBe. OObEMHAsI TIIOTHOCTH JHEPTHH.
DHeprus TUNosst BO BHEIIHEM Mojie (KECTKUI U ynpyruil nunoiu). BzaumHast sHeprust 3apsaos.

11. Cunbl, nefcTByOIIME HA AUIOJIb B HEOAHOPOJHOM 3JIEKTPUUECKOM 0. DHEPreTUIECKUI METOA
BbIUHCIIeHus cui (ciydan: qg=const U=const).

12. TloctosHHublM TOK. Cuiia W IJIOTHOCTH TOKa. CTOpPOHHHE CHIIBI. 3aKOH COXpaHEHHUs 3apsaa U
ypaBHEHHUE HEMPEPBHIBHOCTH. TOKM B HEOTpaHUUEHHBIX Cpeaax.

13. 3akon Oma (uHTerpanpHas U JOKajibHas (Qopmbl). [IOCTOSHHBIA TOK B 3aMKHYTOM KOHTYpe.
Onexrponsrkymias cuia. [lpasuna Kupxroda. [Ipumeps! mpumMeHeHus.

14. PaboTta ¥ MOIIHOCTH MOCTOSHHOTO TOKa. 3akoH J[koyns—JIeHIla B MHTErpajbHON M JIOKAIbHON
dhopme.

15. MarautHoe ToOJie TOCTOSHHOTO Toka. Bexrop marmutHoi wmuaykuuu. Cuna JlopeHma u cuna
Awmrepa. 3akoH brno—CaBapa. MarHUTHBIH MOMEHT paMKH C TOKOM. MOMEHT cuJj, ACHCTBYIOIIMNA Ha
paMKy € TOKOM B MarHUTHOM II0JIE.

16. Teopema O LMPKYISUUM MAarHUTHOTO MOJIA B Bakyyme (MHTerpaibHas U auddepeHunanbHas
¢dopmsl). [Ipumeps! npuMeHenns. MarautHoe nose cojeHonaa. Teopema ['aycca Jiyist MArHUTHOTO TIOJISI
(unaTerpanbHas u quddepeHuransHas GopMsl).

17. MarnutHoe monie B BemiecTBe. MOJNEKYIIsipHBIE TOKH. BEKTOp HaMarHWYeHHOCTH W €r0 CBS3b C
MOJIEKYJISIPHBIMU TOKamMu (MHTErpaibHas U nuddepeHuanbaas GopMebl).

18. Teopema O HLUPKYISIMHM MarHUTHOTO Tojisi B BemecTtBe. Bektop H. Ilpumenenwe kx pacuéry
MarHUTHBIX LIETIEH.

19. I'pannunsle ycnoBus ans BekTopoB B n H Ha rpanuue pasaena AByX MarHETHKOB.
20. ITocTossHHEIM MarHuT. MarauTssle o B u H nocrostHHOrO Maruura.

21. MarnuTHble CBOHCTBa cBepXmpoBonHuka I-ro pona. Dddexkr Meiicuepa. [ pannunbie ycnoBusi Ha
[IOBEPXHOCTH CBEPXIPOBOAHUKA. CBEPXIIPOBOSAILUI 11ap B MATHUTHOM I10JI€E.

22. Pabora cuit Amrepa 1o nepeMenieHHI0 BUTKa C TOKOM B MAarHUTHOM TIOJIE.
23. DaexTpoMarHuTHas WHAYKIIHS B IBIKYIIUXCS nmpoBogHuKax. [Ipasuno Jlenna.

24. DnekTpoMarHuTHas WHAYKIUS B HEMOABM)KHBIX MPOBOIHMKax. DapaneeBckas M MaKCBEJUIOBCKAS
TPaKTOBKA SIBJICHUS JEKTPOMArHUTHOU UHIYKIMU. BUXpeBoe 3NeKTpruyecKoe moiie.

25. HepenstuBuctckoe npeoOpasoBanue mnoneii B m E mpu mepexonge or omHOM MHEpUUAIBHON
CUCTEMBI K Jpyroi. MarHuTHOE 110J1€ paBHOMEPHO JBHXKYILIErOCs 3apsiza.

26. JIBnkeHHe 3apsUKEHHBIX YacTHUIl B IEKTPUYECKOM M MarHUTHOM Moisix. JpelidoBoe aBuxeHue.
[ukioTpoHHas YacToTa.

27. MarnutHbli notok. Koag@uuueHTsl caMOMHOYKIMH M B3aUMOMHAYKUMH. HHIyKTMBHOCTH
COJICHOMIa M TOPOUJAJIBHOM KaTyIIKHU.

28. VYcraHOBIEHHME TOKa B IIeMH, COAEpKallell WHAYKTHBHOCTb. MarHutHas O3HEpPrus TOKa.
Jlokanu3anust MarHUTHOW SHEPTUU B IPOCTPAHCTBE.

29. B3auMHasi SHeprusi TOKOB. Teopema B3aUMHOCTH. B3amMmHas MHIYKTUBHOCTH JBYX KaTyIIeK Ha
00111eM MarHUTOIPOBOJIC.

30. DHepreTHuecKUil METOJl BBIYMCICHUSI CUJI B MarHUTHOM 1oiie. [lonbEMHas cuila 3JeKTpoMarHura.
31. IlepemMeHHOE >IEKTpUUECKOE TI0JIe U €0 MarHuTHoe aericteue. Tok cmemenus. [Ipumeps! pacuéra.
32. Cuctemsl ypaBHeHHld MakcBenia B WHTerpanbHoU (opme. ['pannunbie ycinoBus. MaTtepualibHbIe
YpaBHEHHUS.

33. Cucrema ypaBHeHuii MakcBeuia B aunddepenunansHoil  ¢opme. [paHudHBIE  yCIOBHA.
MarepuainbpHble ypaBHEHUS.



34. BonHOBOE YpaBHEHHUE KaK CIEIACTBUE ypaBHEeHUN MakcBesia. IInockue 3meKTpoMarHuTHBIE BOJIHbI
B ogHOponHOM cpene. CkopocTh pacnpocTpaHeHus. [lonepedHocTh 3MeKTpOMarHUTHBIX BOJMH. CBA3b
nosiel B 1 E B IIT0CKOH 3JIEKTPOMAarHUTHOW BOJIHE.

35. MonHoxpomarndeckass (TapMOHWYECKas) TUIOCKas BoyHA. CTOsSYME 3IEKTPOMArHUTHBIC BOJIHEL.
OTpakeHue 3eKTPOMAarHUTHON BOJTHBI OT IJIOCKOW MOBEPXHOCTH UEATBHOTO ITPOBOIHHUKA.

36. JIByxmpoBOJHAs JTUHHUS KaK MPHUMEpP HEKBa3WCTAIMOHAPHOM IeMH. DJNEKTPOMAarHWTHAs BOJHA B
JIBYXTIPOBOIHOM nHUU. CKOPOCTH BOJTHBI. BotHOBOE compoTuBienne. CornacoBaHHas Harpys3Ka.

37. Ilorok sueprun. Bekrop IloiinTunra. Teopema IloitaTHHra. [IprMeps! pruMeHEHMS.

38. [asnenue nznyuenus. OnbiTel JlebeneBa. DIeKTPOMAarHUTHBIA UMITYJIBC.

39. H3nydeHue OHIEKTPOMAarHUTHBIX BoNH. M3mydenue koneOmomerocst aumons (0e3 BBIBOIA).
JlnarpamMma U3ydeHus. 3aBUCMMOCTb MOIIHOCTH M3JIy4EeHHUS OT 4acTOThI (3aKkoH Penes).

40. OTpaxeHue U TIPEeIOMIICHHE IEKTPOMArHUTHBIX BOJIH HA IUIOCKOW T'paHHIE OBYX IWUAJIECKTPHUKOB.
®opmynsl  Openensi.  Koaddumumentsl orpaxkenus u mpo3padHoctH. Yron bprocrepa. IlomHoe
BHyTpeHHee oTpakeHue. [loHATHE 0 HEOTHOPOIHBIX BOJTHAX.

41. Cxun-3¢dekr. Tonmmuaa cKuH-cI105, €€ 3aBUCUMOCTD OT YaCTOThI U POBOIUMOCTH.

42. KgazucraumoHapHblE MPOLECCHl. YpaBHEHHE TapMOHHYECKOro ocuwuisitopa. CBoOoaHbIE
KOJIeOaHUs OCIMILIATOPA C 3aTyXaHHUEM.

43. Koadurment 3aryxanusi, JorapuMuIecKuii JeKpeMeHT, JOOPOTHOCTh KOJIeOATENILbHOTO KOHTYpA.
[IpeBparieHust 3HEPruM MpH 3aTyXarOIMUX KoJeOaHUIX. DHEPreTHUeCKU CMBICT JOOPOTHOCTH.

44. BeHyXIeHHbIe KojeOaHWs B JHMHEWHBIX cUcTeMax (rapmonmdeckas BHemHsst OJ[C).
AwmruntynHo-(a3oBasi xapakTepucThKa JUHEWHBIX (uiabsrpoB. KonebarenbHblii koHTYyp. Pe3onanc.
[IuprHa pe3oHaHCHOW KPUBOU U €€ CBSI3b C IOOPOTHOCTHIO.

45. TIpotiecchl yCTaHOBIICHUS BRIHYKJICHHBIX Kolebanuii. buenust.

46. Pacuér meneil, cogepxamux COMPOTHBICHUSA, WHAYKTHBHOCTH M EMKOCTH NMPU TapMOHHUYECKOM
BHEIITHEM BO3/1€UCTBUH. METO KOMIUIEKCHBIX aMIUIUTYH. BekTopHble quarpammel. Pe3oHaHc.

47. IlpaBmira Kupxroda nis mepeMeHHbIX TOKOB. PaboTa ¥ MOIITHOCTH MTEPEMEHHOTO TOKA.

48. BeiHykIeHHbIC KoJeOaHWs B JIMHEHHBIX CHUCTEMaxX IO JACHCTBHEM HETapMOHWYECKOW BHEITHEH
CUJIbl — CIIEKTPAJIbHBIM aHAJIU3 JIMHEWHBIX CUCTEM.

49. MonynupoBaHHbIe KojeOaHus. AMIuMTynHas U (azoBas Momymsiuus. BektopHoe nzobpaskeHue
MOJYJIMPOBAaHHBIX KoJieOaHui. CHeKTphl KOJIeOaHWH, MOMYIMPOBAHHBIX 1O aMIUIATyne U ¢ase (mpu
CHUHYCOUJAJIbHOW MOIYIISILIUN).

50. IIpeacrapnenre MOIYJIMPOBAHHBIX CUTHAJOB B BUJEC CYIEPIIO3UIMH TaPMOHHUYECKUX KOICOaHHMI.
OnbiTel Mangensimrama. [lonsatue o pasnoxennn Dypoe (psg Pypwe, unrerpan Oypoe). [Ipumepst
CHEKTPaNbHBIX pa3ioxeHui. COOTHOIIEHHE HEOTPEAeIEHHOCTEH.

[Topsimok mpoBeaeH s MMCbMEHHOTO YK3aMEeHa.

Bpemst mpoBeeHns: MUICBMEHHOM YacTH dK3aMEHa COCTaBIIseT 4 aCTPOHOMHYECKUX Yaca. Ha sk3amene
HE pa3pelacTcsi MOJIb30BaThC KAKUMH-JIMOO 3alucsIMU U y4eOHBIMH mnocoOusmu. Kareropudecku
3anpeIaeTcs BKIOYATh JIFOObIE YCTPOMCTBA, KOTOPBIE MOTYT CIIY)KHTh CPEJCTBAMH CBSI3H — HOYTOYKH,
IIaHmeTs, TtenegoHsl W T Hapymmurenn — ypmansrorcss ¢ 9K3aMeHa  C  OLIGHKOM
«HEYIOBJIIETBOPUTEILHO». Pa3permaercs moiap30BaThCs KAIBKYIATOPaMHU, HE BCTPOSHHBIMU B CPEICTBA
MOOWIIBHOM CBSI3H, TUIAHIIETHI, HOYTOYKH H T.I1.

Kpurepun onennBanus

KPUTEPUM OLIEHMBAHMSA PE3YJIBTATOB IIMCBMEHHOM 2K3AMEHAIIMOHHOI
PABOTBI

Jns ynoGcTBa mpernogaBaTessi, MPPOBEPSIONIEr0 MUChbMEHHYIO IK3aMEHAIMOHHYIO paboTy CTYICHTa,
MOXET OBITh WCILIH30BaHA CIICAYIONIAsl CUCTeMa KpHUTEpHeB (IIpHeAnoiaraercs ucronb3oBanue 10-
OaJIJILHOM IIKAJIbI OIICHOK):

1. 3amada pemieHa BepHO (T. €. IPUBEACHO 00OCHOBAaHHOE MPAaBHIIbLHOE pelieHue). BoaMoxHo Hannume
MEJIKHX HeJ0YETOB (HECYLIECTBEHHbIE apu(MeTHIecKre OmuoOKH).- 2 Oai.

2. 3apmaya pemieHa MpaBUIbHO, HO OTCYTCTBYET YMCIICHHBIA OTBET, MJIM YHCICHHBIA OTBET Ha MOPSIOK
u Ooliee OTIIMYAETCs OT MPaBUILHOTO. - 1,5 Gar.

3. 3agaua He pemieHa, HO OCHOBHbIE (pU3MUYECKHE 3aKOHBI, HEOOXOOUMBIC ISl pelle-HUS,
copMynHUpoBaHbl MPAaBWIBHO (IIPU 3TOM BBIKJIAAKH Ha4yaThl, HO HE JOBEICHBI 10 KOHLA, JHOO0 B
BBIKJIAJIKaX €CTh CYIIECTBCHHBIC ONIMOKH, TPUBEIIINE K HEBEPHOMY peIIeHHI0). - 1 Oar.



4. 3amaua ©He pemeHa. OcHOBHble (H3MUECKHE 3aKOHBI, HEOOXOAMMBIE [UIS PELCHHUS,
chopMynHupoBaHbl NPaBUIBHO. BhIkiaaku mb0 OTCYTCTBYIOT, TMOO OHM HM3HA4YaIbHO HEBepHBL.- 0,5
Oau.

5. 3agava He pelieHa, HO Oblia Oe3ycIielIHas NOMbITKA PeMuTh. - ) Gar.

6. IlonbITKK pemuTh 3a1a4y He Ob1I0. - 0 Gar.

Utorosas omenka 3a pabory (mo 10-0aymuibHO 1mIkaine) ompeaessercs Kak cymMma 0ajuloB MO BCEM
3aJayaM C OKpymieHHeM A0 Ommxaimero (cBepxy) menoro. B manpHeiilieM OHa y4YWTBIBACTCS Ha
YCTHOM 3K3aMEHE TPH BBICTABICHUH UTOTOBOM 3K3aMEHAIIMOHHON OLIEHKH 1o aAuciuiuinHe. OLeHka 3a
MUCBMEHHYIO 4YacTh 3K3aMEHa ONpeAeisieT MaKCHMMajJbHYI0 MTOTOBYIO OLIEHKY 3a 3K3aMeH. B
UCKJIFOUNTEBHBIX CIy4asxX, €CIIM Ha YCTHOW YacTH 3K3aMeHa CTYIACHT JEMOHCTPHUPYET MPEBOCXOAHBIE
TEOPETHUYECKHE 3HAHUSI U YPOBEHb MIOHMMAHUS [IPEIMETa, UTOrOBas OLIEHKA C COIIAcHsl JIEKTopa Kypca
MOJKET OBITh TIOBBIIIICHA, HO HE Oojice ueM Ha 2 Oayia (1o 10-0ayibHOM IIKae).

KPUTEPUU OUEHUBAHNMA OTBETOB CTYJEHTA HA YCTHOM 5K3AMEHE

Ha yctHOM »sK3aMeHe 3K3aMEHATOp OLIGHMBAECT OTBET CTYACHTAa B LIEJIOM U BBICTABISAET OLECHKY
COIVIACHO TPHUBEACHHBIM HIKE KPUTEPUSIM U M3JI0KEHHBIM BBIIIE 3aMEUaHHAM KacaTelbHO
MMCHBMEHHOM YacTy 3K3aMeHa:

. Onenka «ommyHo (10)» BbICTaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE
CHUCTEMaTH3UpPOBaHHbIC TIIyOOKME 3HAHMS NPOTPaMMbl JUCLUIUIMHBI M 3a €€ NIpeaesamMH, a TaKKe
yYMEHHE YBEPEHHO IPUMEHATh UX Ha MIPAKTHKE IPU PEIICHUH CIOKHBIX HECTAHAAPTHBIX 3a7ad.

. Onenka «ommyHO (9)»  BBICTABISACTCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE
CHCTeMaTH3UPOBaHHbIE ITyOOKHE 3HAHUS MPOTPaMMbl JUCLHUILIMHBI M YMEHHE YBEPEHHO NPHMEHSTH
WX Ha IPAKTHKE NP PEIICHUH HECTAaHIAPTHBIX 3a/1a4.

. Onenka «omm4HO (8)»  BBICTABISCTCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE
CHCTeMaTH3UPOBaHHbIE ITyOOKHE 3HAHUS MPOTPaMMbl JUCLHUILIMHBI M YMEHHE YBEPEHHO NPHMEHSTH
WX Ha MPaKTHKE NPU PELUICHUH HECTAaHAAPTHBIX 3a[a4, OAHAKO JOIYCTHBILIEMY HEKOTOPbIE HETOYHOCTH
IIpU OTBETE.

* Ounenka «xopouo (7)» BBICTaBJISETCS CTYACHTY, €CJIM OH MPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
YBEpEHHOE IOHMMAHHE MaTepuana MporpaMMbl JUCHUIUIMHBI M yMEHHE CBOOOAHO IPUMEHATh
(u3nyecKre 3aKOHbI Ha MIPAKTUKE TIPH PELICHUH TUIIOBBIX 3a]a4.

* Omenka «xopoio (6)» BBICTaBISETCS CTYAEHTY, €CJIM OH IMPOJEMOHCTPUPOBAJ TBEPIOE 3HAHUE
Marepuajia NporpaMMbl JTUCHMIUIMHBI U YMEHHE NPUMEHSITh (PU3MUECKHE 3aKOHbI Ha MPAaKTUKE NpU
pElLIeHNH TUIIOBBIX 3a/1ad.

* Ounenka «xopouo (5)» BBICTaBJIAECTCS CTYACHTY, €CJIM OH MPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
MOHUMaHUE MaTepHaja MPOrpaMMbl TUCLUIUIMHBI M YMEHHE HPUMEHATh (HU3MUYECKHE 3aKOHbI Ha
MPAKTHKE NPU PELICHUH TUIIOBBIX 3a]1a4, OHAKO JOIYCTHII IPX OTBETE Psi TPYOBIX HETOUHOCTEH.

. OneHka «ymoOBIETBOPUTENHHO (4)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIeMy (parMeHTapHbIN
XapakTep 3HAHUH, IOMyCKaBIIEMY HETOYHOCTH B (OPMYIHPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHATUH, HO TIPU 3TOM IPOJEMOHCTPHUPOBABLIEMY CIIOCOOHOCTh pelIaTh MPOCTHIC 33J4a4M U BIlaJlcHUE
OCHOBHBIMU pa3/iellaMy yueOHOH IporpaMMbl, HEOOXOAUMBIMH ISl AabHEHIIEro o0yueHus.

. OneHka «ymoBIETBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN
XapakTep 3HaHUH, AOMYyCKaBlIeMy rpyOble OomMOKU B ()OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIaTh MPOCThIE 3aJa4H U BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MporpaMMbl, HEOOXOAUMBIMHU AJISl JaJbHEHIIEro 00yYeHHI.

*  OrmeHKa «HEYIOBIECTBOPUTENBHO (2)» WINM «HEYNOBIECTBOPUTENHHO (1)» BBICTABISIETCS CTYIACHTY,
KOTOPBbI HE 3HAET 3HAYUTENIFHYI0 YacThb OCHOBHOTO COJEpPKAaHUS INPOrpaMMBbl, CHCTEMATHYECKH
JIOITyCKaeT TpyOble OMMOKM NPU (POPMYIUPOBAHUN OCHOBHBIX (DU3MUYECKUX 3aKOHOB MIJIM HECIIOCOOECH
KOPPEKTHO MIPUMEHATH (PU3NYIECKHE 3aKOHBI Jaske [UIs PEIeHHs IPOCTHIX 3a1ad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

OK3aMeH NpPOXOAMT B TPagUIMOHHOW ¢opme Oecenpl NpemnoaaBaTensi CO CTYIECHTOM II0 TeMe
dK3aMeHaIMOHHOTrO Omiieta. Ha moAaroroBky x oTBeTy 1o Ouiery crTyneHTy naércs 45+55 muHyT. B
TE€YEHHE dK3aMEHa CTYJCHTY HE Pa3pellacTcs MOIb30BaThCsl BBIYMCIUTEILHON TEXHUKOH, JINTEPATYPOil,
3apaHee IOJTrOTOBICHHBIMH COOCTBEHHBIMH 3alUCSAMHM M JIPYTUMH MaTepuanaMH, OTHOCSIIMMUCS K
MIpeIMETY, KpPOME 3K3aMEHAIMOHHOM MporpamMmsl Kypca.



B npornecce orBeTa Ha «BOMPOC MO BBIOOPY» pa3pelIaeTcsl MOJIb30BaThCsl 3apaHee MOATOTOBICHHBIM
IUIAHOM OTBETa M 3apaHee IOArOTOBICHHBIMH WLTIOCTPALUSIMU/TpapUKaMH, MPEICTABICHHBIMU B
OyMa)XHOM BHJIE, THOO Ha AIEKTPOHHOM HOcHUTele (IU1aHueT/HoyTOyK). Mcmonszyemblie rpaduku mim
WITIOCTPALMK HE JTOJDKHBI COZlEpXkKaTh YacTel TeKcTa AoKiana. Ha moarotoBky orBeTra Ha «BOIPOC IO
BbIOOpY» (TMOBTOpeHuE) Aaércs He Ooinee 5 MHUHYT, a Ha OTBET IO «BOMPOCY IO BBIOOPY» CTYIEHTY
npenocrapisercs He Oonee 10 MUHYT.

B nporuecce oTBeTa mo 6usety 3K3aMeHaTOp MOXKET 3a/1aBaTh yTOUHsoLIe Bonpockl. [locie oTBera mo
OnieTy SK3aMEHATOp BIpaBE 3a/1aBaTh CTYACHTY JIIOOBIC JOMOJIHUTEIbHBIE BOIPOCH! MO MpOrpamMMe
Kypca.

B coBokynmHocTH oOmpoc oOydaromierocss Ha YCTHOM 5K3aMEHE HE JOJDKCH IPEBBILATh JBYX
aCTPOHOMHMYECKHX YacoB.



3. IlepeyeHb THNOBBIX KOHTPOJBHBIX 3aJaHMi, HCHOJb3yeMbIX /I OLEHKH 3HAHUI,
YMeHHii, HABLIKOB

[TpomesxyTouHas arrectanus 1o aucuumuinHe «O0mas Gu3nKa: JIeKTPUYECTBO U
MarHeTH3M» ocymecTBisieTcs B hopme nudhepeHIupoOBaHHOTO 3aUeTa U SK3aMeHa. 3a4eT
IIPOBOJUTCS B yCTHOM (hopMe, a 3K3aMEH — B IMCbMEHHOM 1 YCTHOH (opme.

JAuddepenunupoBanHblii 3auer

Jnis monmydenust 3auéra CTyIeHTY HEOOXOJMMO B YCTAaHOBJICHHBIE y4eOHBIM TPaQHKOM C/1aTh
JIBa 3aJ]aHUsI U BBIIIOJHUTH YCTAHOBIIEHHOE YU€OHBIM Ipa)KOoM KOJIMYECTBO J1aOOPATOPHBIX
pabot. BeimonHeHne Kax 101 paboThl U3 HHAMBHIYAIBHOTO CEMECTPOBOTO Irpaduka
71a00paTOPHBIX paboT (MapIpyTa) 00YyYarOIIETOCsi COCTOUT M3 YEThIPEX ATAIOB:

1. [loAroToBKA K BBINOJHEHHUIO paboThl. OHA MPOU3BOAUTCS, KaK MPABWIIO, B TCUCHUE HECIIH,
MpeIIecTBYIONEH TabopaTOpHOMY SKCIIEPUMEHTY, W BKJIIOYAET B ceOsl M3ydyeHHE OIHCAHUs
paboThI U PEKOMEHIOBAHHOW B OMHMCAaHUM Y4EOHOH JUTEpaTyphl, B KOTOPOH M3JIaraeTcsi TEOPHS
HCCIIETyeMOT0 SIBJICHHUS, a TakkKe Oo(opmileHHEe B COOTBETCTBUU C JEHCTBYIOIIMMHU MpaBUIAMU
71a00paTOPHOTIO KypHaja CTYACHTA.

2._JKcliepuMeHTANIbHbIC U3MEpPEHHUs B 1a00paTopuu. JTOT HTal HAYUHAETCA C AOMYyCKa
CTyZICHTa K paboTe mpernogaBaTesieM, MPOBOISIIMM B JTA00OPATOPUH 3aHATHS y4eOHOM TPYIIIIBL.
OH noapasymMeBaeT NpOBEPKY FOTOBHOCTH CTYJIEHTA K BBIMOJIHEHUIO paOOThI, BKIIFOUYAs €r0
OTBETHI HAa KOHTPOJIbHBIEC BOTIPOCHI, C BEICTABIICHHEM OLIEHKHU B KadeIpaTbHOM KypHae
yueOHoii rpynmsl B rpady «lloaroroBka» (mo 10-6amibHol cucteme). B ciiyuae HEroOTOBHOCTH K
MPOBEICHUIO N3MEPEHH CTYACHT HE JIOMYyCKAETCs K BHITOJHEHUIO J1a00paTOpHOil paboThI, 0
YeM JIEJIaeTCsl COOTBETCTBYIOIIAs OTMETKA B KadeapaabHOM KypHasie yueOHoi rpynnsl. B
JanbHEHIIeM, o Mepe TOTOBHOCTH, OH BBITIOJHSIET U3MEPEHUS BO BHEYPOUHOE BPEMS.

JomnymeHHplii Kk paboTe CTYIEHT IO OKOHYAHUU H3MEPEHUIl MpPenbsSBISET pe3yabTaThl
NPENoIaBaTeio, a TOT IMpelaraeT €My BBIOJIHUTh KOHTPOJIBHBIA pacyeT MapaMeTpoB B
COOTBETCTBUU ¢ pabounmu (HopMmynamu Jis OJHOM - JBYX SKCIEPUMEHTAIbHBIX Touek. Eciu
pe3yabTaThl pacdyera COOTBETCTBYIOT MPOTHO3UPYEMBIM 3HAUYEHHUSIM — IPEINOJaBaTeNlb CTABUT
CBOIO MOJIHUCH B JIAOOPATOPHOM >KypHase CTYACHTA, a TAK)KE OLEHKY B Ka(eapalbHOM KypHale
yuebHoil rpynmel B Tpady «lloaroroBka», ecim — HET, TO HPEANPHHUMAIOTCS MEpBI IO
BBISICHEHHIO TIPUYHMH PACXO0XKICHUS, BKII0Yas TOBTOPHBIE H3MEPEHUSI.

3. O6paboTKa pe3yabTaTOB JAOOPATOPHOTO IKCIIEPHUMEHTA MPOU3BOAUTCS CTYICHTOM
CaMOCTOSITENIbHO B COOTBETCTBUU C JieWCTBYIOMUMHE NpaBuiamu. [1o 3aBepiieHun o6paboTku
pe3yNbTaToOB 00YYaIOUIUIICS T0JIKEH MOArOTOBUTHCA K 3aliuTe JabopaTopHoi paboTsl. Takas
MOJrOTOBKA BKIIIOYAET B €051 CAMOCTOSITEIbHYIO IPOBEPKY U aHAIIU3 PE3YJIbTaTOB 00pabOTKH,
MOJIFOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCH! U3 ONMKCAHUs J1a00paTOpHOM paboThI, a TaKXKe
npopaboOTKy MO0 PEKOMEHI0BAaHHBIM B ONMCAHUHU YUeOHMKaM TEOPETUYECKOro MaTepuana,
OTHOCSIIETOCS K U3y4aeMOM TEME.

4. 3anmra J1abopaTopHON paboThl 00yUYAOIIUMCS TPOU3BOJUTCS B KOHTPOJIbHBIE CPOKH,
yKa3aHHBIE B €r0 HHIMBHUIYaJIFHOM CEMECTPOBOM Tpaduke 1ab0opaTOpHBIX paboT, BO BpeMs
3aHATUH B 1a00paTOPHUU COTJIACHO JAEHCTBYIOLIEMY pacnucanuto. JJaboparopHas padora, He
IIpeJICTaBJICHHAS K 3alllUTe B TEUEHUE MecsIa 1ociie 1a00paTOPHOTo 3KCIEPUMEHTA,
aHHYJIMpYeTcs MpernoiaBaTeneM. BMecTo Hee CTy/IeHTy Ha3HayaeTcs Ipyrasi U3 UMEIOIIerocs
nepeyHs J1abopaTOPHBIX padoT.

3amura 1abopaTopHON paboThl MOAPA3yMEBAET, MPEXK/E BCETO, IPOBEPKY
Iperno/iaBaTesieM pe3yaIbTaToB 00paObOTKH TaHHBIX SKCIIEPUMEHTAIBHBIX H3MEPEHHH Ha X
COOTBETCTBUE TEOPETUYECKON MOJIENT U3y4aeMoro SBJICHUS WK (PU3NYECKOro mpoliecca. 3a
odopmIIeHHE OTYETa U Ka4eCTBO 00pabOTKH PEe3yIbTaTOB MPENOJaBaTe b IPOCTABIISET TPETHIO
OIICHKY B KaeIpallbHOM KypHasie yueOHoi rpynisl B rpady «[loaroroskay. Eciu okaxercs,
YTO pe3yJbTaThl 3HAYUTEIHLHO PACXOASTCS C TAOTUIHBIMA 3HAYCHUSIMH U3MEPEHHBIX
napaMeTpoB, U MPUYUHY PACXOKIECHUS OOHAPYKUTh U YCTPAHHUTH HE yIAETCs, CTYICHT MOKET




OBbITh HAIIPABJIEH MIPENOIaBaTEIEM Ha BIIIOJHEHUE IIOBTOPHBIX U3MEPEHUH U ITepecyeT
pe3yJbTATOB.

B ciiyuae Hey1oBII€TBOPUTENBHOIO O)OPMIIEHHUS OTYETA 110 Pe3yJIbTaTaM U3MEPEHU I
CTYACHT TaK)K€ MOXKET OBITh OTCTPAHEH MPENoJaBaTeiIeM OT 3alIUThl padOThI I yCTPAHEHUS
HEJI0YETOB JI0 CJIEAYIOIIEro 3aHATHS 10 PaclUCaHUIO.

OO0s3aTeNbHBIM MIPH 3aLIUTE PE3YILTATOB JTA00PATOPHOM pabOThI SABISETCS YCTAaHOBICHHUE
CTEIIEHU OCBOEHUS CTYJIEHTOM TEOPUHU MCCIIETyeMOro ABJICHUs WK (pu3ndeckoro npouecca. s
3TOTO MPENOAABATEb MOXKET UCIOIB30BATh CIIMCOK KOHTPOJIBHBIX BOIIPOCOB U3 OMHMCAHUS
nabopaTtopHoil paboTsl. [IpenonaBaTesnp TaKkke MOKET IPEUIOKUTh CTYICHTY BBIIIOJHHUTH
OLIEHKY BKJIaJ[a B IOTPEUIHOCTh U3MEPEHUN (PaKTOPOB, HE YUYTCHHBIX B HCIIOJIb3YEMbIX IPU
pacderax pabouux Gopmyiax.

[To uToram 3amMThl pe3yabTaTOB pabOTHI MPETOAaBaTeNlb CTABUT B KadeapaabHbINH
KypHaJ yueOHOM IpyIIbl YETBEPTYIO OLIEHKY B KadeapalbHOM KypHase yu4eOHOM Ipymiibl B
rpady «IloaroroBkay. Mrorosas omnenka (mo 10-0anbHOi 1IKaie) 3a BBITOIHEHHYIO CTYICHTOM
nmabopaTopHYyIo paboTy onpenenseTcs Kak 1/6 (C OKPYIJICHHEM JI0 IIEJI0T0) OT CYyMMbI YEThIPEX
NEPEYHCIICHHBIX BBIIIE OLIEHOK, IPH STOM YETBEPTas OLEHKA 32 KAUECTBO YCBOCHHUS CTYACHTOM
TEOPHH UCCIIEAYEMOTI0 SIBIEHUS WU (PU3MUECKOro Impoliecca J0JKHa ObITh YMHOXEHA Ha
KodpduimeHT «3».

[ITo  okoHuaHMM  ceMecTpa  KaXAblii  oOy4aromuicss  JODKEH  IOJY4UTh
QG epeHIIMPOBAHHBIN 3aueT 1o AuciumuinHe «O0mas Gpu3uKa: MEKTPHIECTBO U MAarHETU3M).
K cpnaue 3adera J0mycKaloOTCsd TOJBKO CTYAEHTHI, YCIEHIHO CHAABIIME JiBa 3aJaHMs,
BBINOJIHMBIINE M YCIICUITHO 3alIMTUBIIMNE B COOTBETCTBHHM C MHIMBUAYAJIBHBIM TpaQHUKOM BCE
nabopaTopHble paboThl. MToroBas oleHka onpenensercss Kak mnoiycymma (C OKpyIJeHHEM J10
nenoro 3HaueHus mo 10-0ayutbHO# cucTeMe) cpefHuX apuMETHUECKHUX OaioB OICHOK 3a
3ajjaHud W 3a JabopaTopHble paboThl. B  HCKIIOYMTENBHBIX CIy4yasX CO CTYAEHTOM,
JIOTYCKaBIIUM B TEUYEHUE CEMECTpa HapylleHUs y4eOHOro rpaduka, MOXKET ObIThb MPOBEACHO
JIOTIOJIHUTENBbHOE COOECeIOBaHUE C LIENNbI0 YCTAHOBJIEHUS CTENEHH OCBOEHHUS UM IPOrpaMMbl
JVCIIATUTAHBL.

JK3aMeH
CeMecTpOBBIi 3K3aMEH COCTOUT M3 JIBYX YacCTEW: MUCbMEHHOW U YCTHOM, IPUYEM B
HK3aMEHALMOHHYIO BEJJOMOCTh U 3a4E€THYIO KHUKKY CTYJIEHTa DK3aMEHATOPOM CTaBUTCS OJHA
oOmas ouenka. CTyeHThl, He uMerommue auddepeHIupoBaHHOTO 3aueTa Mo JUCHUIUINHE
«OO0u1as gpu3nka: TepMOJUHAMHUKA U MOJIEKYJIsipHast pU3KKa», K YCTHOMY 9K3aMEHY He
JIOIyCKaOTCS.
Ha nucbMeHHOM 3K3aMeHe CTYNEHTY MpeilaraeTrcsl peluTh 5 3a7ad B TeueHue 4 4acos.

Temaruka 3amad IMOJHOCTBIO COOTBETCTBYET IIpOorpaMMme Kypca, OJHAKO BCE 3ajauu
MMCBbMEHHOTO 3K3aM€Ha SIBIISAIOTCS MOJIHOCThIO OpUrHHAIBHBIMU. C NMpuMepaMu 3a/1a4 IMpOIIIBIX
JIET MOXKHO O3HaKOMMTbCA Ha caiite kadeapsl oOuiel ¢u3uku B pasfese dK3aMeHAIlMOHHBIX

MmatepHaioB 3a 2-ii cemectp https://mipt.ru/education/chair/physics/S_lll/ekzams/. Tlo uToram

MUCHMEHHOTO 9K3aMeHa CTY/CHTY BBICTABISETCS MIPOMEXKYTOUHAs onleHka. OMH U3 BO3MOXKHBIX
BapHAHTOB OIPE/ICIICHIs TAKOH OIEHKH MPEACTABIEH B HUXKE MPUBEACHHON Tabnuile (MTOroBas
oIleHKa 3a paboTy (mo 10-6amapHOM mIKaie) onpenenseTcs Kak cymMMa OalijIoB 1O BCEM 3a/1adaM

C OKpyTJIeHHeM 0 bamxkaiiniero (CBepxy) 1eJoro):


https://mipt.ru/education/chair/physics/S_II/ekzams/

MHCTPYKIOWM OJIA ITPOBEPAIOIINX

3anaua pelreHa BEpHO (T. €. IIPUBEIIEHO 000CHOBAHHOE IIPABVIBHOE PeIleHE).
+ | 4 | Bo3aMOXXHO HayIM4Me MeJIKVIX HEJIOYETOB (HeCyIeCTBeHHbIe apudMeTaecKrie
OIIIVIOKM)

3anaqa penieHa IIpaBIbHO, HO OTCYTCTBYET YMCJIEHHBIV OTBET, VJIV YMCJIEHHBIV OTBET
Ha IIOpsI0K 1 Dostee oTyIMUaeTCs OT IIpaBMJIBHOI'O

H+
w

3aiaua He pellieHa, HO OCHOBHBIE (pU31YecKIe 3aKOHBI, HeOOXOIVIMBIe /ISl pellleHs,
cdopMyIIMpOBaHbI MPABVWILHO (IIPY 3TOM BBIKJIa[KM HadaThbl, HO He OBEeHBI 10
KOHIIa, JI100 B BBIKJIAJIKaX eCTh CyIlleCTBeHHBIe OIIMOKY, IIpUBeIIie K HeBepHOMY
PpeleHnIo)

+/2 | 2

3amaua He perteHa. OCHOBHBIE prI3MIUECKIIe 3aKOHBI, HEOOXOIVMBIe IS pellleH s,
cpopmysIMpoBaHbI IIPaBWIbHO. BEIKIIaIKM 1100 OTCYTCTBYIOT, JIMOO OHM M3HaYaJIbHO
HeBepPHBI

+l
—

— 0 | 3amaua He pellleHa, HO ObUTa Oe3yclIelTHasl IIOMBITKA PEINTh

0 | O | IToneITKM permmTh 3a/1a4y He ObUIO

Maxrcumym 3a 3amady — 4 oura. MToropas omeHKa 3a paboTy OIIpemesIgeTcss UCXOasa U3
CyMMBI 6AJILJIOB X II0 BCEM 3aJadYaM.

IIprmevamme. 3a pelleHnd 3a1a4 ¢ SBHBIMI IPHU3HAKAME CIIMCHIBAHNA cTaBuTCa 0
0aJLIoB.

Tabnua cOOTBETCTBUS:

z 0-1 |2-3|4-5|6-7| 8-9 |10-11|12-13| 14-15 |16-17| 18-20
Omenka | 1 | 2|3 |4 ] 5 6 7 8 9 10

HEyd. | YAOBIL XO0P. OTJI.

B nanpHelinieM OHa y4YMTHIBA€TCA Ha YCTHOM HK3aMEHE NPH BBICTABIEHWHU UTOTOBOM
HK3aMEHAIMOHHOM OLIEHKH M0 TUCHIUTLIHHE.

Ha yctHOM »5»K3amMeHe CTYOEHT JOJDKEH H3JIOKUTh JK3aMeHaTopy Marepuai
HK3aMEHALMOHHOro Omiera (ciay4yailHBIM 00pa3oM BBIOpaHHBIM BOIPOC M3 MPOrpaMMbl) U Tak
HA3bIBAEMBIA «BOMPOC MO BBIOOPY». ET0o CTyneHT roToBUT 3apaHee. DTO MOXKET ObITh JTHOO
yIIyOJIeHHOE W3JIOKEHUE OJHOTO0 M3 BOIMPOCOB MPOrpaMMbl Kypca, JHOO  BOIpPOC,
OTCYTCTBYIOIIMM B MpOrpaMme Kypca, HO HMEIOUIUMH HENOCPEICTBEHHOE OTHOIICHHE K
M3y4aeMOU NUCIMIUIMHE, a TaK)Ke W3JI0OKCHHE U 3alllUTa PEe3yJbTaTOB JAOOpATOpPHOW PabOTHI,
MPOJIENIaHHOM CTYAEHTOM B JIaOOPaTOPHOM MPAKTUKYME B Ka4ecTBE JOMOJIHUTEIHHON PabOTHI.
Ha oTtBet o «Bormpocy 1o BEIOOPY» CTYIEHTY MpeaocTaBisiercs He 6onee 10 MUHYT.

[Ipu moAroTOBKE K YCTHOMY 3K3aMEHY PEKOMEHIYETCsl UCIIONIb30BaTh CIEAYIOIINN
CITUCOK K3aMEHAIIMOHHBIX BOIIPOCOB:

1. DnexTpydeckrie 3apsApl - MCTOYHUKHM  3JIEKTPUYECKOTO KyJIOHOBCKOro rmosisi. 3akoH Kymona.
PasmepHocTH 3/1eKkTpryeckux BemruuH. [IpriMepsl pacdeta moseil. CHIoBble TMHUN 3TI€KTPUYECKOTO

niosist. [Torok BekTopa E. Teopema Ocrporpazackoro - 'aycca. /luBepreHnyst BekTopa E . Bormcenne
ToJjieli CCcTeMbI 3apsiZIOB C MOMOLIBI0 TeopeMbl Octporpazckoro - ['aycca.

2.TToTeHUIMABHBIN XapaKTep 3/IEKTPUYECKOTO TOJIsT 3apsiioB. [ pafvieHT MoTeHMaa, CU/IOBbIE JTMHUN U
SKBUITOTEHLIMA/IbHBIe ToBepxHOCTH. YpaBHeHMs Jlarutaca v [lyaccoHa. DieKTpryeckoe Mojie JUIoJist.




3. IlpoBOAHUKMA B 3JIEKTPHUUYECKOM TOJIe. DJIEKTPOEMKOCTH 3apsDKEHHBIX IMPOBOAHMKOB. ['paHH4HbIE
YC/IOBUSL JJ1s1 TIOTEHLIMa/Ia ¥ HANPSDKeHHOCTH 3/IeKTPUYeCKOTro TOJisl. DHeprusi U IUIOTHOCTb 3HEepruu
J/IEKTPUYECKOTO  TIO/ISL  3apsDKeHHBIX  Tel  ACHUMIITOTHYeCKoe — TIpeACTaB/ieHHe — IOTeHIMAIA
JIOKUIM30BAaHHOM CHICTEMBI 3apsiZIOB.

4.3aKOH COXpaHeHHsl 3/IeKTPUYeCKOro 3apsiJd. JJIeKTPUYeCKUA TOK. YpaBHeHHe JIBYDKeHMs 3apsiioB B
MPOBOZSILEN cpefie. DIeKTPOIpoBoarMOcTH cpefi. 3akoH OMa. CTOpOHHMe 5/IeKTPOJBIDKYILIME CHITBI U
HAIpsDKeHHOCTH CTOPOHHMX CrJl. CTalliOHapHble M KBa3UCTAlOHapHble TOKU. PacTekaHue 3apsiioB B
npoBogsiLeii cpefie. [ToHsITHe 0 TOKe cMelleHHsl. 3aMKHYTOCTb BeKTOPHBIX JIMHUH ITOJTHOTO TOKA.

5.KapryHa s7eKTpr4yeckoro ¥ MarHUTHOTO II0JIs1 JIMHEHHOro IPOBOAHMKA C TOKOM. Jluccumanys
3/IeKTPOMarHUTHOM SHEpPruH, BeKTOp MOTOKA 3/IeKTPOMAarHUTHOM SHEPIUU M €T0 TUBepreHIIHsl.

6. /luHeitHble, MOBEPXHOCTHBIE W OOBEMHbBIE TOKU. JJIEKTPUYECKHE TOKU — BHUXPU COJIEHOWJIA/IBHOTO
MarHaTHoro Tosst. 3akoHbl Amriepa u bro-CaBapa. Crwma u mwiotHocts cubl Jlopenia. Teopema o

IIMPKY/IILY MarHUTHOTO 110J1s1. PoTop BexTOpa B . BbluMC/IeHVe MArHUTHBIX [OJTel TOKOBBIX CHCTEM C

TIOMOILIBIO TEOPEMBI O IMPKY/ISIIMH. AHA/IOTMY C BUXPEBBIMH T'HPOJVHAMITYECKUMHU TeYeHVSIMH.
7.MarHuTtHOe nosie Ayrosisi. MarHUTHBIM MOMEHT CHCTeMbl TOKOB. BeKTOpHBIN NOTeHLya/l MarHUTHOTO

nosst. [Ipocreiinme mprivepsl. JHEPrysi ¥ IUIOTHOCTh SHEPrMM MarHUTHOro mosst. KoadduupmeHTs

CAMOUHJIYKIIH Y B3aIMHOW UH/TYKLIIH TOKOB.

8. D/IeKTpOMarHUTHas UHIYKUWSI B JABIDKYIIMXCSI M HEMOJBWKHBIX NMpoBogHMKax. J/C wHAyKuMsA M
nipaBwio JleHia. 3akon Papaznest. BrxpeBoit xapaKTep 3/1€KTPUYeCKOr0 MHAYKIMOHHOTO 1osist. JddekT

Xoswta. [IpoHMKHOBEHVe MArHUTHOTO TIOJISI B ITPOBOASIIYIO cpeny. CkuH-3¢dekT. MarHUTHBIE CBOICTBA
CBEPXIIPOBOJHUKOB.

9. Toku cMelieHHsT 1 0OOOLIEHHST TeOPEMbI O LIMPKYJISILMA MAarHATHOTO 1oJist. KBasucTalioHapHble TOKA
KoneGarenshpiii koHTYp. TpaHcdopmarop. [lomHasi cuicrema ypaBHeHMii MakcBe/la B BakyymMe B
VIHTerpa/IbHOM U uddepeHiiaibHoi popme. ['paHIIHbIe YCTOBYSL.

10. [usnexTpudeckasi cpefa, CBOOOAHbIE M MMOJSIPU3ALMOHHBIE 3apsiibl. [ paHMYHbIE YCIOBUS JIIst
3/IeKTPUYeCKHX XapakTepuCTHK. [TossipusyeMocTs U aua/ieKTpryecKkas IIPOHULIAEMOCTD, 3/IeKTPOHHbIe
MOZIe/IN AM3/IeKTPUYecKrX cpefl. /lnanekTpukuy B anekrpyudeckoM nosie. opmyna Knasuyca-MoccorTu.
[ToHsiTHe 06 5/1EKTPUYECKOM THCTepe3Hce. DJIEKTPHYeCKOoe TI0Jie OJHOPOAHO HAdJIeKTPHU30BAaHHHOTO
3/IeKTpeTa.

11. Marnetviky, cBOOOZHbIE I MOJIEKY/ISIPHbIE TOKU. [ paHIYHBIE YC/IOBHS /17151 MATHUTHBIX XapPAaKTEPHCTHIK.
MarauTtHasi BOCIIPUMIMYMBOCTE M MarHWTHAasl IPOHHUI@EMOCTb. Jlua-, mapa- ¥ ¢eppoMarHeTHKu
(a71eKTpOHHBIE MOze/H). MarHeTVKM B MarHWTHOM Tiojie. [IOHsITHE O MarHUTHOM TIHCTEpPE3HCE.
MarnuTHOe 1ojIe OJHOPOJHO HAMarHMUYeHHOT'O MarHuTa. YpaBHeHMs1 MakcBe/Ula B cpefiaX, TpaHUYHbIe
YCJIOBUSL.

12. DHeprusi, IUIOTHOCTb SHEPIMM 3JIEKTPUYECKOr0 Y MarHuTHoro mnoseil. Ilotox sHeprum
3/IGKTPOMarHUTHOTO TMOJIs, MMITY/IbC M MOMEHT WMIIy/IbCa 3/IeKTPOMAarHUTHOro mnojsi. Ilpumepsl.
CuoBble B3aUMOZEHCTBUSI B 3/IEKTPOMAarHUTHOM IIojie. BpIuyicieHyie CHJIOBBIX B3aUMOZEHCTBUN C
TIOMOLLBIO BBIPKEHUH J17Is1 SHEPTHIA.

13. Merompl u3MepeHMsl TIOJIeif, TOKOB, HOTeHIMaIOB. [lpocreiiimie mNpuOOpPsl [T M3MepeHVst
3/IeKTPUYECKHX Y MATHUTHBIX XapaKTePUCTHK.

ITonsiTrie 0 MarHUTHOM rMIPOJVHAMUKE. YPaBHEHUs [/I1 MArHUTHOT'O TIOJIS1 U CKOPOCTH TeYeHUsT

MPOBOASALLIEH Cpefibl.

le/IMepr IK3AaMCHAIIMOHHBIX OMUJIeTOB

BUWJIET Ne 01
1. Boripoc mo BeIOOpY.
2. IIpOBOJHVKM B 37IEKTPHYECKOM TIOJTE.

BUJIET Ne 02



1. Boripoc mo BeIOOpY.

2. Toxu CMelIeHHUA U O606IJ.[€HI/I$I T€OPpEMbBI O TUPKY/TAITVN MAarHUTHOTO I10/14.

BWJIET Ne 03
1. Bomipoc o BeIOOpY.

2. DHeprusi, IVIOTHOCTb SHEPTUU 3/IeKTPUYECKOT0 U MarHUTHOTO TOJIei.

4. Kputepuu oneHuBaHus

OrneHka 3a MUCbMEHHYIO YacTh AK3aMEHa ONpe/esiieT MAKCUMAJIbHYIO UTOTOBYIO OLICHKY 3a
9K3aMEH. B UCKIIOUMTENBHBIX CJydasx, €CJIM Ha YCTHOH 4YacTh »JK3aMeHa CTYJSHT
JIEMOHCTPHUPYET MPEBOCXOJIHBIE TEOPETHUYECKHUE 3HAHUA M YPOBEHb IMOHMMAaHUS TMpEAMETa,
UTOTOBasi OIICHKA C COTJIacUsl JIEKTOpa Kypca MOKET ObITh MOBBILIEHA, HO He Oojee yem Ha 2
Oama (o 10-6aypHOM 1IKae).

Ha ycTHOM sK3ameHe mpernojaBaTelb OLCHHUBACT OTBET CTYACHTA B IIEJIOM U BBICTABJISET
OIICHKY COTJIaCHO TPUBEAEHHBIM HIDKE KPUTEPUSM U HU3JIOKEHHBIM BBIIIE 3aMEYAHHUSIM
KacaTeJIbHO IMMUChbMEHHOM YaCTH SK3aMEHA:

e Onenka «orau4Ho (10)» BbIcTaBIsAECTCS CTYIEHTY, II0OKa3aBIIEMY BCECTOPOHHHE
CHUCTEMaTHU3UPOBAHHBIC TTYOOKHE 3HAHUSI Y4eOHOM MporpaMMbl U 3a €€ mpeaeramu, a Takke
YMEHHE YBEPEHHO MPUMEHATh UX Ha MPAKTHKE MPU PEUICHUH CI0KHBIX HECTaHJAPTHBIX 33/a4.

e OueHka «oTaAM4YHO (9)» BBICTABISAETCS CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHUE
CHCTEMaTHU3UPOBAHHBIC TTyOOKHE 3HAHMS YU€OHOU MPOTpaMMbl U YMEHHE YBEPEHHO IPUMEHSTH
WX Ha MPaKTHKE MPH PEIICHUH HeCTaHJAPTHBIX 3a/1a4.

e OueHka «oTau4HO (8)» BBICTABISETCS CTYACHTY, I[IOKa3aBIIEMYy BCECTOPOHHHE
CHCTEMaTU3UPOBAHHBIC TTyOOKHE 3HAHMS YU€OHOUN MPOTpaMMbl U YMEHHE YBEPEHHO PUMEHSTH
UX Ha MPaKTUKE MpPU PEUICHWU HECTAHJAPTHBIX 3a7ad, OJIHAKO JOMYCTHUBIIEMY HEKOTOpbIE
HETOYHOCTH TIPH OTBETE.

e  Ormenka «xopouo (7)» BBICTaBISIETCS CTYICHTY, €CJIM OH MPOJAEMOHCTPUPOBAII TBEPJOEC
3HAHUE W YBEPEHHOE TMOHMMaHWE MaTepuaja ydyeOHOW MporpaMMbl W YMEHHE CBOOOJHO
MPUMEHSTh (PU3MYECKHUE 3aKOHBI Ha MPAKTHUKE NIPU PEIICHUHU THIIOBBIX 33/1a4.

e  OueHka «xopomo (6)» BBICTaBISIETCS CTYAEHTY, €CIM OH MPOJAEMOHCTPUPOBAIl TBEPIOE
3HaAHUE MaTepuaia yd4eOHOW TporpaMMbl U YMEHHE TPUMEHATH (PU3MYECKHE 3aKOHBI Ha
MpaKTUKE MPU PEIIEHUU TUIOBBIX 3a]1a4.

e OueHka «xopomo (5)» BBICTABISIETCS CTYAEHTY, €CIIM OH MPOJAEMOHCTPUPOBAIl TBEPIOE
3HAaHWE W TOHMMAaHHE MaTepuaia ydeOHOW MporpaMMbl U yYMEHUE MNPUMEHSTh (PU3NUYECKUe
3aKOHBI Ha MPAKTHUKE MPH PEIICHUU TUIIOBBIX 33/1a4, OJIHAKO JOMYCTUJ MIPH OTBETE PSIJI TPYOBIX
HETOYHOCTEH.

e OmeHka «yaoBJeTBOPpUTENbHO (4)» BBICTABIAETCS  CTYACHTY, IIOKa3aBIIEMY
dbparMeHTapHbII XapakTep 3HAHUH, JAOMyCKaBIIEMY HETOUYHOCTH B (DOPMYITHPOBKE OCHOBHBIX
3aKOHOB W 0a30BBIX TOHSTHI, HO MPU 3TOM IPOJEMOHCTPHUPOBABIIEMY CIIOCOOHOCTH peliaTh
MPOCTHIC 33/1a4M U BJIaJIeHNE OCHOBHBIMU pa3zeliaMu yueOHON MPOrpaMMbl, HEOOXOIUMBIMH JIJIs
JanbHENIero o0yyeHusl.

e OneHKa «ya0BJIETBOPHMTEJBHO (3)» BBICTaBISAETCA CTYACHTY, MOKAa3aBIIEMY CHIIBHO
dbparMeHTapHBI XapakTep 3HAHWN, JOMYyCKaBIIeMYy TpyOble OmMUOKH B (QOPMYITHUPOBKE
OCHOBHBIX 3aKOHOB U 0a30BBIX MOHATHN, HO MPHU ITOM MPOJIEMOHCTPUPOBABIIEMY CITOCOOHOCTH
pemats TMpOCThie 3aJaud W BIAJACHHE OCHOBHBIMU pa3feliaMd Y4eOHOW MpOrpaMMBl,
HEOOXOAUMBIMH JIJISl JATBHEHUIIIETO0 00yUeHHS.



e OrueHKa «HeyI0BJETBOPUTEJIBHO (2)» WK «HEYA0BJIeTBOPUTEILHO (1)» BbICTaBIsACTCA
CTYJIEHTY, KOTOPBIA HE 3HAET 3HAUYUTENIbHYI0 YacTb OCHOBHOI'O COJIEpXaHUS MPOrPaMMBbI,
CUCTEeMAaTUYECKU JIOMYyCKaeT TpyOble OMMOKU Mpu (OPMYIMPOBAHUU OCHOBHBIX (PU3MUECKHX
3aKOHOB WJIM HECIIOCOOCH KOPPEKTHO MPUMEHSTh (PU3MUECKHe 3aKOHBI JaXKe MJsi PeIleHUs
MIPOCTHIX 3ajau.

5. MeToauyeckue MaTepuaJibl, onpeaesiioiue nNpoueIypbl oleHNBaHUA 3HAHUH, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH

IHopsinok npoBeneHUsI NMCBMEHHOI0 IK3aMeHa.

Bpems mpoBeneHuss NUCBMEHHOM 4acTH JK3aMeHa COCTaBiIseT 4 acTpoHOMHUYecKuX 4daca. Ha
JK3aMEHE IPEMIararoTcs Uil pelICHUs 5 OPUTMHAIBHBIX 3a1ad. TeMbl COOTBETCTBYIOT TEMaM
CEMMHAPCKHUX 3aHATHHA. 3ajjaya CUUTAETCS PEIHIEHHOW, €CIM OHa COAEPKUT OOOCHOBAHHOE
pellIeHNe: CCHUIKH Ha NMPHUMEHsEeMble (U3NYECKHE 3aKOHBI U KOPPEKTHBIC BBIKJIAJKH, a TAKKe
NpaBUIbHBIM YHCIEHHBIH OTBET (€ciM B 3ajade ecThb 4YucioBble jaaHHble).Ha »sk3amene
paspernraercs MmoJib30BaThCsl JIOOBIMH 3aMUCAMH U y4eOHBIMH TOCOOMSIMH B OyMa)KHOM BHJIE.
Kareropuuecku 3ampemiaercs BKJIIOYaTh JIIOObIE YCTPOMCTBA, KOTOPbIE MOTYT CIIY)KUTh
CpeACTBaMHU CBSI3M — HOYTOYKH, IUTaHIIETH, TenedoHsl u T.m. Hapymmrenn ypmansroTcs c
DK3aMEHA C OLEHKOM «HEYAOBIETBOPUTENIBHO». Paspemraercs monb30BaTbCs KaabKyJIATOPAMHU.
3ampenaercs NoiIb30BaThCA KAIBKYJIATOPAaMH B MOOMIIBHBIX TelepoHaxX, HOYTOYKax U T.II.

ITopsinok npoBeeHusi YCTHOTO IK3aMeHa.

DK3aMeH NPOXOJUT B TPAAMLIMOHHOW (opme Oecenpl IpernoaaBaressi CO CTYAEHTOM IO TeMe
9K3aMEHAIIMOHHOTO OuiieTa. DK3aMEHAIIMOHHBIM OWIIET CONEP)KUT [Ba IYyHKTA: «BOMPOC IO
BBIOOPY» M OJTUH BOIIPOC U3 MIPOTPaMMBI Kypca.

«Borpoc 1mo BbIOOPY» CTYIEHT TOTOBUT CaMOCTOSITENILHO A0 SK3aMeHa. BriOop TeMmbl
OCYIIECTBIISIETCS MpPU KOHCYJIbTALIMU MpENnojaBaTess, BEAYIIEro CEMUHApCKUE 3a/laHusl.
Bonpocom 1o BbIOOpY MOXkeT ObITh 1) yriayOleHHOE HW3I0KEHHE OIHOr0 M3 IYHKTOB
IporpaMMel, 2) BOIPOC WK 3aJada, HEMOCPEICTBEHHO CBSI3aHHBIE C TEMATUKOW Kypca, OJJHAKO
HE 3aTpOHYTble B HEM, 3) H3JIOXKEHME M 3allluTa pe3yJbTaToB JaOOpaTOpPHOH paboTHI,
IPOJIEJIAaHHOM CTYAEHTOM B JJaOOPaTOPHOM INpPAKTUKYME€ B KayeCTBE JOIMOJIHUTEIbHON PabOThI.
Ha oTBeT o «Bompocy no BeIOOpY» CTyJEHTY NnpeaocTapisercs He 6onee 10 MUHYT.

Ha monaroroBky k orBeTy mo Owmiery cryaeHty maércs or 30 mo 45 munyt. B Teuenue
9K3aMeHa CTYJEHTY He pa3pellaeTcs MOJIb30BaThCsl BBIYMCIUTEIBHON TEXHUKOM, JTUTEpATypOH,
3apaHee  TOATOTOBJICHHHIMH  COOCTBEHHBIMH  3allCSIMH H  APYTUMH  MaTepHajaMH,
OTHOCSILIMMHUCSA K IPEAMETY, KpOME 3K3aMEHAI[MOHHOW IPOrpaMMBbl Kypca.

B mpouecce oTBera Ha «BOIPOC IO BBIOOPY» paspelIacTcsl IMOJIb30BaThCS 3apaHee
HOATOTOBIICHHBIM IJIAHOM OTBETa M 3apaHee MOJArOTOBICHHBIMU WILTIOCTpanusMu/rpaduxamu,
NPEJCTaBJICHHBIMA B OYMa)KHOM BH[E, MO0 Ha 3JCKTPOHHOM HOCHTENE (TUIaHIIeT/HOYTOYK).
Hcnonb3yemble rpadMKy WIKM WILTIOCTPALIMM HE JOJDKHBI COJIepKaTh yacTel TeKcTa Jokinana. Ha
MOJIFOTOBKY OTBETAa Ha «BOMPOC 10 BEIOOPY» (IOBTOpEeHME) Aa€Tcs He Oosiee 5 MUHYT.

B mpornecce oTBeta mo Ouiery 5K3aMeHATOpP MOXKET 3a/1aBaTh YTOYHSIOIIHME BOIPOCHI.
[Tocne oTrBeTa Mo OmieTy 3K3aMEHATOp BIPABE 33/1aBaTh CTYACHTY JIIOObIE JOMOJHUTEIbHBIC
BOIIPOCHI IO ITpOrpamMme Kypca.

B coBokymHOCTH ompoc 00ydarolierocs Ha YCTHOM 3K3aMeHE He JIOJKEH MpEeBbIIIATh
JIBYX aCTPOHOMHYECKHX 4acoB (0e3 yueTra BpeMEeHU Ha IOATOTOBKY).

[Ipumepsl MPOCTHIX 3a/ay, peElIeHHe KOTOPBIX HEOOXOAMMO Ui  TOJIy4eHUs
YAOBJIETBOPUTEILHON OLICHKU:

e B Touke A HaIlpaBJICHHUC I10JIA E co31aBacMoro AUIIoJIEM, IMIPOTUBOIIOJIOXKCHO
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HAaMpaBJICHUIO €ro AUIOJIBHOTO MOMEHTa, a B TOYKE B HMX HampaBji€HUs COBMAAAIOT.
Haittn oTHOIIEHHE pACCTOSAHUI OT JUITOJS 0 ITUX TOYEK, €CJIU U3BECTHO, YTO BEJIUYMHA
HaIMpsSHKEHHOCTH OISl B HUX OJJMHAKOBA.

B BepimHax paBHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHOM A HAXOIATCS 3apslbl €, €,
—2e. Haiinute mnone E B Touke, Jjekaiield Ha JIMHUK TPOXOJAIICH depes
MOJIOKUTENBHBIE 3apAJibl, HA PACCTOSSHUM L >> a OT TPEyroJibHUKA.

Toukmit guck paguyca R w Tommmuel N, choenaHHelii M3 IUDIEKTPHKA C
MPOHUIIAEMOCTBIO €, PACMHOJIONKEH TMEPHCHAMKYISIPHO BHEUIHEMY OJHOPOJIHOMY
JJeKTpuueckoMy nomo  E;.  Halltu cymmapHbIi  AMIIONBHBIE ~ MOMEHT — €ro

MOJISIPU3ALMOHHBIX 3aps0B.

Ha rpanmnme Bo3myx-Macio (AMAIEKTpUYECKas IPOHHLIAEMOCTb €=2) Yyrol MEeXIy
BEKTOPOM HAIPSLKEHHOCTH B BO3AYXE M HOPMaJIbIO IpaHuIlbl cocTaBiseT 1°. Hailtu atoT
yroJI B Macle.

HaiftTu 1oTok  HampsHKeHHOCTHM MO  JAMIIONA  IpoXoAdumui  uepe3  chepy

X2 + y2 + 22 = R2 , €CJIM JUIIOJIb HAXOAUTCA B HaA4YaJIC KOOpAUHAT.

Be3rpaHnuHbIi TUIOCKUM CIION JUDJIEKTPUKA C MPOHUIAEMOCTBIO € | ToymuHoK 2h
pPaBHOMEpPHO 3apskeH C O00beMHOH IUIOTHOCTBIO 3apsna pg. OnpenenuTs

HaIPSKEHHOCTH MOJIsi E BHYTpH U BHE CIIOSI.

B BepimHax paBHOCTOPOHHETO TPEYroJbHUKA CO CTOPOHOU & HAXOIATCS 3apsibl €, 26,
3e. Haiitu 3HadeHue cymmbl div E 11st oJist B IGHTpe TPEeyrojbHUKA.

B BepimHax paBHOCTOPOHHETO TPEYroJbHUKA CO CTOPOHOU & 3aUKCHPOBAHBI 3aPSIbI
—-e, 2e, —3e. B ueHTp TpeyrojbHUKA MMOMEIICH 3IeKTPoH. HailTh ckopocTh KOTOPYIO OH
B KOHEYHOM HTOT€ IPUOOPETET MOCIIE TOT0, KaK €ro OTIYCTST.

M3BecTHO, YTO B HEKOTOPOH OO0JIACTH IPOCTPAHCTBA, 3alOJHCHHOW HEMPEPBIBHO
pacnpe/ieieHHbIM 3apsIIoM, HOTCHITHAI OITHCHIBACTCSI bopmyioit

(X)) = @p[1—x/d +(x/d)? —(x/d)* +(x/d)*]. Haiitu koopauHATEI TOUKH, B KOTOPOIL
IJIOTHOCTD IIOJIOKHUTCIIbHOI'O 3apsa/ia MaKCUMaJlbHa.
Haiitu sHepruto cdepsl paguyca R ¢ paBHOMEpHO pacnpesieIeHHbBIM Ha Heil 3apsiaoM Q .

Mexay KpyribIMM MeTaNIM4ecKUMH OOKIaakaMu paaumyca R, HaxoadmuMmucs Ha
paccrostaun d APy OT Apyra, OCECHMMETPUYHBIM 00pa3oM MOMECTUIIH METAIUTHYCCKHUI
JMCK Takoro e jauamerpa u toiumuo 20 /3. HailTh e€MKOCTh MOJNy4HBIIETOCS
KOHJIEHCATOopa.

BoiBecTu Qopmysny IUIOTHOCTH 3HEPTrUU 3JEKTPUUECKOTO IMOJS U3 AHEPrHH IUIOCKOTO
KOHJIEHCATOPA.

Crag capaHuum mpoJsieTena 4epe3 TIpPO30BYK0 Tydy, U3-3a YEro HAacCEKOMBIE
HadJIeKTpU30Bajach — Temepb Ha  Kaxaoud ocobum  Haxoautcs mo 100
HECKOMITCHCHPOBAHHBIX AJIEKTPOHOB. CKOpOCTh capaHuu 54 KM/4, cpeHee pacCTOSHUE
MeX1y HaceKOMbIMH 25 cM. HailTu cpeiHIor0 MIIOTHOCTh TOKA CTau.

B nmnpoBomHuke wHMerONIEM yAEIbHOE COMPOTHBICHHWE P M 3alOJHSIONIEM BCE

IPOCTPAHCTBO BOKPYT, MEXIy Toukamu 1 W 2 co3gaHa pa3HOCTh moTeHiuanoB AU .
HaiiTn KOHTYpHBII HUHTErpan J.jds , TIIe j—TIJIOTHOCTh TOKa B MPOBOJHHUKE, & KOHTYPOM

ABJIIETCS TIOJYOKPYKHOCTb COEIMHAOIAsl TOUKU | 1 2.

JlBa meprneHAMKYISIpHO HANpaBIEHHBIX OCCKOHEYHBIX MPOBOJA HAXOAATCS Ha
paccrosHuun L. Ilo mpoBomam TekyT onauHakoBble TOoku | . Haiitu Bennumny u
HaIlpaBJICHUE MAarHUTHOIO IOJA B CEPEAVMHE MUHUMAJIBHOTO OTpPE3Ka COCIMHSIOLIETO
JIMHUU TTPOBOJIOB.

[To mpoBomsmieMy Koieuky paamyca r TedeT Tok |. Haiioute co3maBaemoe um
MarHuTHOE I10JIe, B TOUKE, JIEKAIIEH B IUDIOCKOCTH KOJIEUYKa HAa pacCTOSHUU L >> r OT ero
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[EeHTpa.

B HexoTopoi#i 061acTH MPOCTPaHCTBA MarHUTHOE nojie 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
a/2 or ero ocu, rae a — paguyc coneHouga. JuHa coneHonna — |, KOJIM4eCcTBO BUTKOB
— N, Texymuii Tox — | .

ToHkuil crepkeHb U3 BELIECTBA C MarHUTHON BOCIPUMMYHUBOCTBIO LI TOMELIEH BIOJb
MarHuTHoro mnois Bg. HailiTu cymmapHBIi MarHuTHBI JAWMIOJBHBIE MOMEHT €ro

MOJICKYJIIPHBIX TOKOB.

Conenoup paadyca @ C TEKyIIEeM [0 HEMY II€PEMEHHBIM TOKOM IMPOJIET uepe3
MPOBOJIAIIEE KOJIBIIO C compoTuBieHHEM R . M3BecTHO, 4TO B KOJBIE TEYET TOK
| =1,cos(wt) . Haiith marauTHOe moje B cosieHouzae. (MHIYKTUBHOCTBIO KOJIbIIA
npeHeopeysn)

B nHexotopoii 065acTH MPOCTpPaHCTBA MMEETCS MEPEMEHHOE BUXPEBOE IIEKTPUUYECKOE
none: E(r,t) = Asinot - (-Y, x,0) . Hailigure MarHuTHOE 0JI€ B 3TOM 00JIACTH.

HaiiTy MHIyKTUBHOCTH JUIMHHOIO COJIEHOMJA MMEIOLIEro paauyc a, mauuy | u uucio
BuTKOB N .

[Tocme Toro kak KaTyHIKy HWHAYKTUBHOCTH L, wuMemyro conpoTuBieHne R,
OTKJIFOUUIIM OT HMCTOYHHMKA MUTAHUS W OJHOBPEMEHHO 3aMKHYIU HaKOPOTKO, B HeEW
BBIACIIMIIOCH TeTuio Q . HalTu TOK, KOTOpBIN OBLI B KaTYIIKE A0 OTKIIOUEHUS.
Paccrostarie Mexay KpyribIMH OOKJIaJKaMH  IIOCKOTO BO3IYITHOTO KOHJCHCATOpA
pasio d. Ha wero momaercss wHanpsokenue Ugcos(ot). Haiitu pacnpenenenune
MarHUTHOTO TI0JIE MKy OOKJIaKaMu.

AMIIIUTYAa cBOOOJIHBIX KOJeOaHUN B KOJIeOATeTbHOM KOHTYpe majgaetr B € pa3 3a 100
kosnebanuii. Haiitu 70OpOTHOCTH KOHTYpA.

AmIunTyaa ¢cBOOOIHBIX KojieOaHMid B KojeOaTeIpHOM KOHTYpe majgaeT B € pa3 3a 0.01
cekyH/pl. HaliTn mHIyKTUBHOCTH KOHTYpa L, eciu ero conpotuBiieHue R =4 Om .
M3BeCTHO, YTO MPU YaCTOTE BBIHYXIArOIIero Hampspkenuss o =0.99/ JLC , AMILTUTYJa
KojebaHuii B KoyieOaTeTbHOM KOHTYpE B J2 Menbwe, uem B pe3oHance. Haiitu
JTOOPOTHOCTH KOHTYpA.

Karymka waayktuBHoct ¢ L =0.001T coeaunena mnapamieabHbIM 00pa3oM ¢
kougencatopom C =1n®. Haiitu wuMIenaHC MOJTYYMBIIETOCS y4yacTKa IIEMH MPH
qactore ®=10° ¢,

Ilens cocroutr w3 kouaeHcaropa C =10H®D, mnocaenoBaTeIbHO COCAMHEHHOTO C
conporuBrnerrneM R . Haiiti 3Hauenne R, ecnm mpm wactore Hampsukerms o =10° ¢
(ha30BbIiT CABUI MEXTy TOKOM M HaIPsDKEHHEM cocTaBria 1072 pa.



