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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
- opmupoBanue y oOyuaronmxcs 0a30BbIX 3HAHUI B 00IaCTUAIICKTPUIECTBA U MarHETU3MA,;

- (opMHpOBaHHE YMEHHH U HaBBIKOB NPUMEHATh H3YyYCHHBIE TEOPETHYECKHE 3aKOHbI U
MaTeMaTH4eCKue MHCTPYMEHTHI [UIS PELCHHS Pa3InIHbIX (PU3NUYECKUX 3a]1ay;

- ¢opmupoBaHrue O0OMEPUINICCKON KyIBTYpPBl: YMEHHS BBIJCISATh CYIIECTBEHHbIC (U3NYCCKHUE
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

OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHun  |OIIK-5.1 CrnocoOeH pemaTh TOCTaBICHHBIE 3a/1a4d B
(yHIaMEHTANbHBIX U MIPUKIATHBIX o0nacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
HCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIEJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUe METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
HU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTMYECKOM anmaparype)

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HAThb!



- (yHnameHTanbHbIC 3aKOHBI M HOHATHS (PU3MKU JIEKTPOMArHUTHBIX SIBICHHM, @ TAaKXKe TPAHHUIBI UX
IPUMEHUMOCTH;
- 3aKOH COXpaHEHHs 3apsaa,3akoH Kynona,mpuHIun cynepno3unuy, Teopema ['aycca B MHTErpaJbHOM
u nuddepeHInanbHOM BUE,
- TIOHATHE MOTEHLMAJIAN €rOCBS3b ¢ HAMPSKEHHOCTHIO MOJIS;
- OCHOBHBIC TIOHSATHUS TP BBIYUCICHUN JIEKTPUYESCKOE MOJIS B BEIECTBE: BEKTOPHI NOISAPH3ALUN U
ANEKTPUUECKON HHAYKIMH, TOJSIPU3YEMOCTh U TUAJIEKTpUUYECKas IPOHUIAEMOCTH;
- 3akoH Oma B uHTerpajibHOH W auddepeHnuansHoi (opmax,npaBuia Kupxroda, 3axoH
xoyns—JleHua;
- 3akoH buo—CaBapa,reopeMa O IHMPKYISIHUMA JUIS MarHUTHOTO TIIOJSi B MHTETPAIbHOM U
T QepeHIanTb-HOM BUIE;
- OCHOBHBIC TOHSTHS IPU BBIYUCICHUU MAarHUTHOTO IOl B BEIECTBE: MAarHUTHAs WHIYKLIUS U
HaNpspKEHHOCTD T0JIS, BEKTOP HAMArHUYEHHOCTH, TOKU IPOBOAMMOCTH U MOJIEKYIISIPHbIE TOKU;
- 3aKOH DJICKTPOMAarHUTHON MHAYKIMH, IpaBuio JIeHna;
- OCHOBHBIC TIOHSITHS TEOPHM KOJeOaHWid: CBOOOJHBIC 3aTyxamolue KoneOaHus, ko3 UIUEHT
3aTyXaHHs, JOrapu@MUUECKUil DEKPEMEHT U JOOpPOTHOCTH, BBIHY)KICHHBIC KoJecOaHWs, PE30HAHC,
napaMeTpuyeckoe Bo30yxkIeHue konebanuii, aBTokoaeOaHms;
ypaBHeHUs MakcBesia B MHTErpaJibHON 1 au(depeHnnansHon popme;
3aKOH COXpaHEHUs YHEPruu U teopema lloiiHTHHTa;

- 0a30BbIe NOHATHS 00 IIEKTPOMATHUTHBIX BOJTHAX M JIMHUSIX IEPEAaqn SHEPTHU.
YMETh:

- NPUMEHATh HW3y4YCHHblEe OO0ImMe (U3MYECKHEe 3aKOHBI AJsl PELIeHHS KOHKPETHBIX 3a7ad 110
UIEKTPUUECTBY U MAarHETU3MY:
- TPUMEHATH TeopeMy l'aycca [ HaXOXKAECHUSI JEKTPHUECKOTO MOJI B BAKYYME H B BEILIECTBE;
- 3anuchiBaTh U pemars ypasHeHus Ilyaccona u Jlamaca;
- TPUMEHATH TEOPEMY O LUPKYISALUH I HAXOXKACHHUSI MAarHUTHOTO TIOJISl B BAKyyME U B BEIIECTBE;
- IPUMEHSITHh METO «M300paKEHUI» I BBIUMCIICHUS EKTPUUECKUX U MAarHUTHBIX I10JIEH;
- TPUMEHATHh SHEPTeTUUECKUN METO BBIYUCIICHUS CHII B 2JIEKTPUYECKOM U MarHUTHOM I10JIE;
- pacCUMTHIBATh EKTPUUIECKYIO EMKOCTh U KOA(P(UIIMEHTHI CaMO- ¥ B3aHMOUHIYKIINH;
- HCIOJIb30BaTh KOMIUIEKCHYIO (OpMY IpEACTaBICHHs KOJICOAHWH W BEKTOPHBIC AMArpaMMbl MpH
pacuere Koje0aTebHBIX KOHTYPOB;
- aHAIM3UPOBaTh (PU3MUYECKHE 3a7a4M, BBIJACNSAS CYLICCTBEHHBIE M HECYIIECTBEHHBIC AaCIICKTHI
SIBJICHUSl, U Ha OCHOBE IIPOBEAEHHOIO aHajlu3a CTPOUTh YIPOIUEHHBIE TEOPETUUYECKUE MOZIEIU
(U3NYECKUX SBICHUM;
- IPUMEHATh pa3IMyYHblE MaTeMaTU4EeCKUE€ WHCTPYMEHTBl pELIeHUs 337ad UCXOHs U3
c(hOpMyYIIUPOBAaHHBIX (PUZNUECKUX 3aKOHOB, H IPOBOAUTH HEOOXOAMMbIE aHAIMTHUECKHUE U YHCIICHHBIC
pacy€Thl.

BJIaJIETh:

- OCHOBHBIMH MCTOJaMHU PCIHICHUA 3a1a4 (I)I/I3I/IKI/I QJICKTPOMAarHuTHBIX HBHGHHﬁ;
- OCHOBHBIMH MAaTE€MAaTUYCCKUMHU HHCTPYMCHTAMMU, XaAPAKTCPHBIMH [UIA 3aJa4d JJICKTPHUYCCTBA U
Mar"g€Tus3ma.

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

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr

pabora

1 DJNEKTPUYECKOE TI0JI€ B BAKYyME 4 2

2 DJNEKTPUUECKOE TI0JIE B BEIISCTBE 4 2

3 ITocTOAHHBIHN 21EKTPUUECKHUI TOK 4 2

4 MarnuTHOe ToJ€ TMOCTOSHHBIX TOKOB B 4 )

BaKyyme




5 MarsuTHOE 10J1€ B BEIllECTBE 4 2

6 DNeKTpOMarHuTHas WHIYKITUS 2 1

7 JIBI>keHME  3apsDKCHHBIX — 4YacTHULl B ) |
ANIEKTPUUYECKUX U MATHUTHBIX HOJISIX

8 DNeKTpOMarHuTHHIE KOJIeOaHus 2 1

9 YpaBHEHUA Makcaemna. 2 1
ONeKTpOMarHuTHbIE BOJIHbI

10 |JIuaum nepenadu SHEPTUU 2 1

Nroro yacos 30 15

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUTLTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. DnexTpudecKkoe moje B BaKyyMe

ONeKTpUYECKOe 110JIE B BaKyyMe. DJIEKTPUUIECKUE 3apsbl U IEKTPUIECKOE T10J1e. 3aKOH COXPaHEHUs
3apsipa. Hanpspk€HHoCTh snekTpudeckoro nois. 3akoH Kynona. Cucrema equaun CI'CO. IlpuHummn
CYIEpIIO3ULMU. DJIeKTpuieckoe noie aunois. Teopema ["aycca ais 3JeKTpUYECKOTO 10JIs B BaKyyMe
B UMHTerpajbHOM u guddepeHnuansHod ¢opmax. EE mnpumeHeHume [y HaXOXKICHUS
3NEKTPOCTATUUECKUX Moiel. [loTeHnuanpHbIi XapakTep 3JeKTpocTarnyeckoro nons. IloreHnuan u
pasHocTh mNoTeHIHaNoB. CBs3b HANPSDKEHHOCTH TONA C TPAJMEHTOM IMOTEHUWana. |paHuyHBIE
YCIIOBUSI Ha 3apsDKCHHOM NOBEpXHOCTH. YpaBHeHus Ilyaccoma u Jlarutaca. EAMHCTBEHHOCTH
PpELIEHHS DIEKTPOCTATHIECKOM 3a0a4H.

2. DNeKTpUYecKoe MoJIe B BEIECTBE

IIpoBonHuku B 3nexrpuyeckom nose. [lomspuzanuss nudneKTpuUkoB. Bekrop monspusanuu.
CBobOonHbple W cBsi3aHHbIE 3apsanbl. Teopema laycca mnpu HanuMuuu OUAIEKTPUKOB. Bexrop
neKTpuuecko uHAyKuuu. IlonsgpusyeMocTs M IUBJIEKTpUYEcKas MNPOHHULAEMOCTb. [paHUuHBIE
YCIJIOBHS Ha MOBEPXHOCTH IMPOBOAHMKA M Ha TPAHMILE IBYX JUIJICKTPUKOB. DIEKTpUUYECKasi EMKOCTb.
Konpnencaropsl. DHeprusi dJIEKTPUUYECKOTO MO W e€ Jokanmu3anus B mpoctpaHcTBe. OObEMHAs
IUIOTHOCTh SHEpruu. B3ammHas sHeprus 3apsoB. DHEPrusi JUIONS B IJIEKTPUUYECKOM IIOJIE.
OHepreTHYeCcKUil METO| BBIYUCIICHUS CHII B 3JIEKTPUYECKOM I10JI€.

3. IloCTOSIHHBIN MEKTPUUECKHI TOK

MarnuTtHoe 1ojie IOCTOSIHHBIX TOKOB B BakyyMe. IlocTosHHbIH Tok. Crila ¥ MIOTHOCTH TOKA. 3aKOH
Oma B wuHTerpaibHoil u aunddepeHunanbHoil ¢Gopmax. OnekTpoaBwxymas cuia. [lpaBuia
Kupxroga. Pabora u MomHocTh mocrossHHOTo Toka. 3akoH Jlkoyms—Jlenna. Toku B 0OBEMHBIX
cpenax.

4. MarauTHOE MOJIe IIOCTOSHHBIX TOKOB B BaKyyM¢e

MarHnuTHOe ToJIe MOCTOSIHHBIX TOKOB B Bakyyme. Bekrop marnutHoil muaykumu. Cuia JlopeHua.
Cuna Awmnepa. 3akoH buo—CaBapa. MarautHoe 1ojie paBHOMEPHO JABHXKYIIETOCS TOYEYHOTO 3apsiia.
Pamka ¢ TOkOM B MarHUTHOM moje. MarHUTHBII MOMEHT TOKa. TeopemMa O LUPKYJSLUM IS
MarHUTHOTO TIOJII B BaKyyMe M €€ NMPUMEHEHHE K pacdeTy MarHUTHBIX IojJed. MarHuTHoe moie
TOPOMJAIBHOM KaTylIKH U coienonna. Juddepennunansuas gopma TeOpEMbl O HUPKYIISLUH.

5. MarHuTHoO€E H0J€ B BEIECTBE



MarautHoe 1moie B BemlecTBE. MarHuTHas WHAYKOUS W HaOpsOKEHHOCTh Tmonsd.  Bektop
HaMarHM4e€HHOCTU. TOKM NPOBOIUMOCTH M MOJEKYJIApHbIE TOKU. TeopemMa O LUPKYJIALUU JUIs
MarHuTHOTO TIOJs B BEIIECTBE. | paHWUYHBIE yCIIOBUS Ha TpaHUIE JIByX MarHeTWkoB. [IpuMeHeHue
TEOPEMBbl O UUPKYJSILMM Il pAacuyé€ra MarHUTHBIX I10J€i. MarHuTHblE CBOMCTBAa BELIECTBA.
KadecTBeHHBIE TIPENCTaBICHNS O MEXaHW3ME HAaMarHMYMBaHUs Napa- U AMaMarHeTukos. IlonsTue o
deppomarneTnkax. [wucrepeswc.  MaramtHele  CBOWCTBA  CBEpXIpOBOAHMKOB | poja.
DneKTpoMarHuTHasi UHAYKLIUS B ABHXKYIIUXCS U HETIOABHKHBIX ITPOBOJHUKAX.

6. DnekTpoMarHuTHast HHAYKLUS

DNeKTpOMarHuTHas MHAYKOUS B JBIKYIIMXCS W HENOABM)KHBIX  NPOBOJHHMKAX. 3aKOH
aNeKTpoMarHuTHOW WHAYKIuH. [IpaBuno Jlenma. OTHOCHTENBHBIN XapakTep JJICKTPHYECKOTO H
MarautHoro monei. [IpeoOpazoBanne E wu B (mpwm v<<c). Koaddumuentsr camo- u
B3aUMOMHIYKIMHU. [Iponiecc yCTaHOBICHUSI TOKa B LEMH, COACPKAIICH HHAYKTHBHOCTH. Teopema
B3aMMHOCTH. MarHutHasi SHeprust u e€ JIoKajdu3anus B INpo-cTpaHcTBe. OObEMHAs IIOTHOCTD
SHEPruM. ODHEPreTUYeCKUHd METON BBIYUCICHHS CWJI B MarHUTHOM 1ojie. [logpémHas cuia
AJIEKTPOMarHMTa.

7. IIBI/I)I(CHI/IC 3apsSHKCHHBIX YaCTHUL B DJICKTPUYCCKUX U MArHUTHBIX MOJIAX

.IIBI/I)KCHI/IG 3apsOKCHHBIX YaCTHUL B JJICKTPUYCCKUX W MArHuTHBIX IIOJIAX. Cuna HopeHua.
OHpeI[GJ'ICHI/IC YACJIBHOIO 3apsAaaa 3JICKTPOHA.

8. DneKTpoMarHuTHbIE KOJIeOaHUs

DnexkTpoMarHuTHbIE KosteOanus. KBasucranmonapusie npouecchl. KoneOanus B TMHEHHBIX CHCTEMaX.
KonebarenbHbiit  koHTYp. CBoOOgHBIE 3aTyxatomiue koseOanus. Koadduiuent 3aryxanwus,
norapuMuUUEcKuil  IEKPEeMEHT ¥ JOOPOTHOCTb. DHEPreTHYECKUIl CMBICH  JOOPOTHOCTH.
BeiHykeHHble KoneOaHMs MOA JCHCTBHEM CHHYCOMIAIBHOW CHIIBL. AMIUIMTYOHAas U (a3oBas
xapakrepuctuku. Pezonanc. [Iporecc ycraHoBiieHHs cTalMOHapHBIX KoneOaHuid. [lapamerprueckoe
Bo30yxkaecHue koiecOanumii. [lomstme 00  aBTokOneOaHmsix. OOparHas CBs3b.  YCIOBHE
camoBO30ykaeHus. Ponp HenmHeitHOCTH. OnekTpudeckue (uykryanun. TermmoBoi myMm, Qopmyna
Hatiksucra. /Ipo6oBoii mym, popmyna [lorTku (6e3 BeiBoaa). DiryKTyallMOHHBIN Tpeie] H3MEPEHHUSI
cnadbix curHanoB. KomruiekcHast ¢opma npencraBieHus KoneOaHuil. BekTopHbIe auarpamMel.
KomrmuiekcHoe conporusnenue (umienanc). [Ipasuna Kupxroda mis nepemeHHbIX TOKOB. Pabora u
MOIIHOCTh TEPEMEHHOT0 TOKa. BBIHY)KJEHHBIE KojeOaHWs IION JeHCTBUEM HECHHYCOHMIATBHOMN
cunbl. AmmiurtynHas U (aszoBas Momynsanuu. [loHsATHe O cHekTpanbHOM pasnoxeHHH. CrekTp
OZIMHOYHOTO TPSMOYTOJIIFHOTO HMMITYJIbCa M TEPHOIUYECKON TOCIECAOBATEIIFHOCTH HMITYIIBCOB.
CootHomienne Heonpeaen€HHocTe. CrekTpalbHBIA aHalu3 JHHEHHBIX cucTeM. KoneOarenbHbIi
KOHTYP KaK CIIEKTpaJbHBIA MpuOop. YacToTHAst XapaKTepUCTHKA M MMITYJILCHBIA OTKIUK. [ToHATHE O
JETeKTUPOBAaHUU MOIYJIMPOBAHHBIX CUTHAJIOB.

9. YpaBHeHus1 MakcBeina. DIeKTpOMarHUTHBIE BOJHBI

VYpaBuenus: MakcBeiia B uHTerpajisHol u auddepeHunansHoil popme. I'pannunsie ycnosus. Tok
cMmeleHus. MarepuaibHbele ypaBHEHMs. BosnHoBoe ypaBHeHue. OJIEKTPOMAarHUTHbBIE BOJHBI B
OJHOPOJHOM JUAJIEKTPUKE, MX IMOMNEPEYHOCTh M CKOPOCTh pacmpocTpaHeHus. llotok sHepruu B
3JIEKTPOMArHUTHOM BOJIHE. 3aKOH COXPAaHEHUs 3Hepruu u teopema llolHTHHra. DJIeKTpOMarHuTHas
npupoza cBera. MoHOXpoMaTndeckrue BOIHBI. KoMmiekcHas aMIuTyna. YpaBHeHHe | enpMronsna.
[Mnockue u cdepuueckre BoiHbI JlaBneHne M3MydeHHs. DJICKTPOMArHUTHBIA MUMITYIbC.M3yuenue
munons (0e3 BEIBONA).

10. JInann nepenadn SHEPruu

[TonsTe o nuHMAX nepemadn sHepruu. JIByxmpoBoxHast jauHus. KosdduuumeHT crosdel BOJIHBI
(KCB). CornacoBannass Harpys3ka. OJEKTPOMAarHUTHBIE BOJHBI B MPSIMOYTOJIHHOM BOJHOBOJE.
Hucnepcuonnoe ypaBHeHuwe. Kputmueckass dvacrora. [loHstue 00 0OBEMHBIX pe30HATOpAX..
CkuH-3QQeKT. DNeKTpOMarHUTHbIE BOJHBI Ha TpaHULE pas3lena OBYX AUAIEKTPUKOB. Dopmyrbl
O®penens. SBnenue bprocrepa. fIBieHue 1DOJHOrO BHYTpeHHEro orpaxeHusd. IloHarue o
MTOBEPXHOCTHBIX BOJHAX.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VY4eOHble ayTUTOPHH, OCHANIEHHBIE JIOCKOM.
JlocTyn kK OMOIMOTeKaM y4eOHOM TEXHHYESCKOM JINTEPaTyphl, B TOM YHCIIE 3JIEKTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIECTBICHHUS! CAMOCTOSTEIbHOW PA0OThI 00YUarOIIIUXCSI.
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yue0. mocobue i By30B : pek.M-Bom oOpazoBanus P® / og pen. B. A. OBunHKHMHA ;
Mock.(pu3uK0-TeXH.MH-T (TOC.YH-T .— 3-€ u31., ucnp. u gon. — M. : ®usmarkuura, 2004 .— 400 c
6. Onexrpomaraern3Mm. OcHoBHEIE 3aKkoHHI [ Tekct] / U. E. Uponos - M.BMUHOM. JIa6. 3nanwmii,2014
7. 3amaun 1o obmeit pusmke [Texct] : yaeb. mocodue mist By3oB / U. E. UponoB .— 9-e u3g. — M. :
BMHOM. Jla0. 3naunnii, 2012 .— 431 c.
8. Kanamnuukos H.I1., CmonabipeB M.A./OcHoBbl pusuku B 2-x Tomax M.-Jlabopatopust 3Hanmii, 2017

JlononHuTeNbHAS TUTEPATypa
1. OnexrpudectBo [Tekcr] : yue0. mocobue amst CTY/IEHTOB BY30B : ion. M-BoMm oOpa3oBanus Poc.
Oeneparun / C. I. Kananrankos .— 6-e uzf., crepeorun. — M. : @usmariut, 1985, 2004, 2008 .—
624 c.
2. OcHOBHI Teopun AekTpudecTBa [ Texct] : yae6.mocodue s yH-ToB: non.loc.kom.CCCP / N.E. Tamm
.— 10-e uzn.,ucp. — M. : Hayka, 1989 .— 504c.
3. OnekrpudectBo u MarHeTn3M [Tekct] : [yueO. mocobue juist By3oB] / 3. [lapcem ; mep. ¢ aHIIIL. mox
pen. A. W. lllansaukoBa, A. O. BaitncOepra .— / 3-e uzg., ucnp. — M. : Hayka, 1983 .— 416 c.
4. ®eitnmanoBCKuUe JeKIuH 10 ¢usnke [Tekcr]. Boim. 5 : [y4e6. mocodue 1yist By30B]. DIEKTPUIECTBO
u MarHetn3Mm / niep. ¢ ann. . U. Konsiiosa, F0. A. Cumonoga ; ox pen. 5. A. Cmopoausckoro / P.
®enmamn, P. Jletiton, M. Canpuc .— 3-e uzn. — M. : Enuropuan YPCC, 2004 .— 299, [3] c. - 2000 »k3.
- ISBN 5-354-00703-8.
5. KoneGanwus v BoHBL. BBeneHue B akycTuky, paguodusuky u ontuky [Tekcr] : yue0. mocodue aiis
By3oB / I. C. l'openuk ; mon pea. C. M. PeiroBa .— 3-e uzn. — M. : @usmariut, 2007 .— 656 c.
6. Metozp! perienus 3aga4 B o0memM kypee ¢usuku. Teopust, popmyisl, Tabnuiel [ Texct] : yueo.
nocobwue st By3oB / B. I1. KopsiBoB .— M. : Cryznent, 2014 .— 446 c.
7. Metogpl perieHus 3a7a4 B o01ieM kypce Gu3nku. DnekrpuuecTBo U marHetusMm [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
OObweit 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.lectoriy.ru/lecturer/KozelSM#lectures

2. http://mipt.ru/education/chair/physics/S_IlI/Metod 3// — metomudeckuii pa3men caiita kadeapsl
Oo0meit puzuku

3. http://lib.mipt.ru/catalogue/1412/?t=750 — anekrponnas oudmunoreka MOTHU, paznen «Odmas
¢duznkar»

4. https://mipt.ru/education/chair/physics/S_III

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

Crynent, m3yvarommii kypc «OOmas ¢u3uka: 3IEKTPUYECTBO M MarHeTH3M», JOJDKEH HE TOJBKO
U3Y4YHUTh 001IMe (PU3NUECKUE 3aKOHBI M MTOHATHS, HO HAYYNThCS IPUMEHATh UX HAIIPAKTHUKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMsi s pabOThl CTyJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— npocMmotp Ha [TK pexoMeH1I0BaHHBIX BUACO3ANUCEN JTEKIIUIA;
— YTEHUE U KOHCIEKTUPOBAHUE PEKOMEHIOBAHHOM JTUTEPATYPHI;

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

— pelIeHHe 3aa4, PeAIaraeMbIX CTYJCHTaM Ha MIPAKTHYCCKUX 3aHATHSX;
— pelIeHHe 3a4a4 U3 3aaHui, BKIIFOYasi 3a]1a4u, IpeIHa3HaYeHHbIC U1 pa3dopa Ha ceMUHapax;
— TMOJATOTOBKY K BBITIOJTHEHUIO J1a00paTOpHON PabOTHI;

— 00paboTKy pe3yNbTaToB J1adopaTopHO paboThl U 0QOPMIIEHHE OTYETA;

— MOJITOTOBKY K 3aIllUTe PE3yJILTaTOB J1ab0paTopHOii paboThI;

— MO/ITOTOBKY K CEMHHAPCKHM 3aHATHSM, KOHTPOJIBHBIM paboTaM, caue 3a1aHuid, SK3aMeHY.

PyKkoBOACTBO M KOHTPOJIb 3a CAaMOCTOSITENFHOW pabOTOH CTYIEHTOB OCYyIIECTBIseTcss B (opme
cobeceoOBaHUN U TPYNIOBBIX KOHCYIBTALUH.

[Mokazarenem BiaJeHUs MaTepUANIOM CIYXHUT yMEHHWE pemiath 3aaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUYECKME 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3ajau. [Ipu penrenun 3a1aq Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASACH HA H3BECTHBIC
TEOPETUYECKHUE CBEACHMS U NIPOBOIUTH BCE HEOOXOAMMBIE BBIYUCIICHHUS, JOBOMS 33]1ady /0 KOHEYHOTO
oTBeTa.3ajla4a CUMTACTCS PEIIEHHOW, €CIIM OHA COAEPKUT OOOCHOBAaHHOE pEIICHHE: CCHhUIKM Ha
MpUMEHseMbIe PU3NIESCKUEC 3aKOHBI 1 KOPPEKTHBIE BHIKIAIKH, a TAKXKE MPaBUIILHBIA YACICHHBIA OTBET
(ecnu B 3aade 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, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

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

OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHun  |OIIK-5.1 CrnocoOGeH pemaTh TOCTaBICHHBIE 3a/1a4d B
($yHIaMEHTANbHBIX U MIPUKIATHBIX o0JnacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
HCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIEJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUe METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTMYECKO anmaparype)

2. Iloka3zare/iM OCHMBAHMS KOMIICTCHIMIA
B pesynbrare n3yueHus AUCHMIUIMHBI « DINEKTPUIECTBO U MATHETH3M» 00YHaIOIIUNCS JOIKEH:

3HATb:

- (yHnameHTanbHbIE 3aKOHBI M HOHATHS (PU3MKU JIEKTPOMArHUTHBIX SBICHHM, a TAaKXKe TPAHHULBI UX
IPUMEHUMOCTH;
- 3aKOH COXpaHEHHs 3apsaa,3akoH KynoHa,mpuHIun cyneprno3unuy, Teopema ['aycca B HHTErpaJbHOM
u nuddepeHnnanbHOM BUIE,
- TIOHATHE MOTEHLMAJIAN €rOCBS3b ¢ HAMPSKEHHOCTHIO MOJIS;
- OCHOBHBIC TIOHSATHUS TPH BBIYUCICHUU JIEKTPUYESCKOE MOJIS B BEIECTBE: BEKTOPHI NOISAPH3ALUN U
ANEKTPUUECKON HHAYKIMH, TOJSIPU3YEMOCTb U TUAJIEKTpUYECKas IPOHUIIAEMOCTH;
- 3akoH Oma B uHTerpajibHOH W auddepeHnuansHoi (opmax,npaBuia Kupxroda, 3axoH
Txoyns—JleHua;
- 3akoH buo—CaBapa,reopeMa O IHMPKYISIHUHA JUIS MarHUTHOTO TIIOJSi B HMHTETPAIbHOM U
T QepeHIanTbLHOM BUIE;
- OCHOBHBIC TOHSTHS IPU BBIYUCICHUU MAarHUTHOTO IOl B BEIECTBE: MArHUTHAs WHIYKLIUS U
HaNpspKEHHOCTD T0JIS, BEKTOP HAMArHUYEHHOCTH, TOKU IPOBOANMOCTH U MOJIEKYIISIPHbIE TOKH;
- 3aKOH DJICKTPOMAarHUTHON MHAYKIMH, IpaBuio JIeHma;
- OCHOBHBIC TIOHSITHS TEOPHM KOJeOaHWid: CBOOOJHBIC 3aTyxamolue KoneOaHus, Kod(hhUIUEHT
3aTyXaHus, JOrapu(@MUUECKUil DEKPEMEHT U JOOpPOTHOCTH, BBIHY)KICHHBIC KoJecOaHMs, PE30HAHC,
napaMeTpuyeckoe Bo30yxIeHue koebaHuii, aBTokoIeOaHms;
ypaBHeHUs MakcBesia B MHTErpaJibHON 1 Au(depeHnnansHon popme;
3aKOH COXPaHEHMs YHEPruu U teopema lloiHTUHTa;

- 0a30BbIe NOHATHS 00 IEKTPOMATHUTHBIX BOJTHAX M JIMHUSIX MEPEAaqn SHEPTHU.
yMeThb:

- NPUMEHATh HW3y4YCHHblEe OO0ImMe (U3MYECKHE 3aKOHBI AJsl PELICHHA KOHKPETHBIX 3a7ad I10
IEKTPUUYECTBY U MarHETU3MY:
- TPUMEHSTH TeopeMy l'aycca [ HaX0XKACHUS JIEKTPHUECKOTO MTOJI B BAKYYME H B BEILIECTBE;
- 3anuchiBaTh U pemars ypaBHeHus Ilyaccona u Jlamaca;
- TPUMEHATH TEOPEMY O LUPKYISALUH I HAXOXKACHHUSI MarHUTHOTO TIOJISl B BAKyyME U B BEIIECTBE;
- TIPUMEHSTh METOJ «M300paKeHUI» IS BBIYMCICHHS SJIEKTPHUECKIX U MATHUTHBIX MOJIEH;
- TPUMEHATHh SHEPTeTUUECKUN METO BBIYUCIICHUS CHII B 2JIEKTPUYECKOM U MarHUTHOM I10JIE;
- pacCUMTHIBATh EKTPUUIECKYIO EMKOCTh U KO (UIIMEHTHI CaMO- ¥ B3aHMOUHIYKIINH;
- HCIOJIb30BaTh KOMIUIEKCHYIO (OpMY IpEACTaBICHHs KOJICOAHWH W BEKTOPHBIC AMArpaMMbl MpH
pacuere Koje0aTesbHBIX KOHTYPOB;
- aHAIM3UPOBaTh (PU3MUYECKHE 3a7a4M, BBIACNSAA CYLICCTBEHHBIE M HECYIIECTBEHHBIC AaCITICKTHI
SIBJICHUS,, U Ha OCHOBE IIPOBEAEHHOIO aHalu3a CTPOUTh YIPOIUEHHBIE TEOPETUUECKUE MOZIEIU
(U3NYECKUX SBICHUM;
- IPUMEHATh pa3IMyYHble MaTeMaTU4YEeCKUE€ WHCTPYMEHTBl pELICHUs 337ad UCXOOs U3
c(hOpMyYIIUPOBAaHHBIX (PUZNUECKUX 3aKOHOB, H IPOBOAUTH HEOOXOAMMBbIE aHAIMTHUECKHUE U YHCIICHHBIC
pacy€Thl.

BJIaJeTh:

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




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

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuana MPOBOAWUTCS YCTHBIH ONpoOC B
HayaJe 3aHATUS WIH B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

HNudopmanus npeacTaBieHHa B IPUKPEIUICHHOM (aiie.

Kpurepun onennBanus
HNudopmanus npeacTaBieHHa B IPUKPEIUICHHOM (aiie.

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

Wndopmanns npeacrapieHHa B IPUKPEIUICHHOM (aiie.



3. IlepeyeHb THNOBBLIX KOHTPOJbHBIX 3aJaHUI, UCNOJIb3YyeMbIX /sl OLeHKH 3HAHUI,
YMeHUii, HABbIKOB

[TpoMexyTouHasi arTecTalys N0 JUCHUILIMHE «DJIEKTPUYECTBO U MAarHETU3M» OCYILLECTBIISI-
eTCsl 1O JKeJaHWI0 CTylaeHTa B (opme auddepeHurpoBaHHOTO 3ayeTa (B MPOTUBHOM Cllydae
CTYJCHTY BBICTABIIIETCS B 3aU€THOM BEIOMOCTH «HE SIBUJICS». 3aueT JOJDKEH MPOBOIUTHCS C
Y4E€TOM TEKYIIEH YCIEBAEMOCTH U CIA4YU 33JlaHUW, IPELYCMOTPEHHBIX MPOTPaMMOM JTUCLUILIN-
HBI.

[Tpuem nuddepeHupoBaHHOrO 3a4eTa MPOBOIUTCS B BUJIE YCTHOTO cobece0BaHMsI IPero-
JlaBaTeNsi-CEMHUHAPHUCTA CO CTYACHTAMH Y4€OHON TPYNINBlI B CHEHMATBHO HA3HAYCHHOE BPEMS.
KaxxgoMy cTyneHTy Ipeajiaraercsi BOIpoOC U3 MporpaMMbl Kypca U 1-2 HecIoKHbIE 3a7aud Ha
[IOHMMAaHHUE MaTepuaa.

Cnucoxk BonpocoB muddepeHIpoBaHHOTO 3aUeTa!

1. 3akon Kynona. Hanpspk€HHOCTD 3JEKTPUUYECKOTO MO, DJIeMEHTapHbIi 3apsa. [Ipunnun
cynepro3uriui. Enunuiel usmepenus 3apsga (B cucreme ['aycca u CH). [Tone Toyednoro
JUIIOJIS.

2. Teopema l'aycca /g 5I€KTPUUECKOrO MOJIA B BaKyyMe (MHTerpanbHast U AuddepeHunanb-
Hast popmel). [Ipumepsl mpUMEHEHMS.

3. TloTeHnmanbHbII XapakTep MEKTPOCTaTUYECKOro mouid. [loTeHuan u pa3sHoCTh MOTEHIIH-
anoB. Teopema 0 LHUPKYJISALMU B 3JIEKTpOocTaTUYeCKOM IoJie. CBA3b MOTEHIMANIa C HaIps-
KEHHOCTHIO 1oJs. [loTeHnnan nosyst TO4EUHOro JUIOJIA.

4. Tlorenuuan sJeKTpocTaTHUYECKOro mojisi. YpaBHeHue Ilyaccona m ypaBHenue Jlammaca.
['paHny4HbIE YCIOBUS U METO/] 3€PKAIBHBIX U300paXKEHHI.

5. IIpoBOJHUKM B 3JIEKTPOCTATUYECKOM IIOJie. DJEKTPOCTaTHYECKasl 3aluTa. ['paHuyHbIe
YCIIOBHSI Ha IOBEPXHOCTH NPOBOAHUKA. [[poBosIInii Iap B 3JI€KTPOCTATUYECKOM IOJIE.

6. JWPJEeKTpUKH B DIIEKTPOCTATUYECKOM Toje. MeXaHU3M TMOJSPU3ALUH  JUAICKTPUKOB.
CBoOoIHBIE U CBsA3aHHBIE (TOJISPU3ALMOHHEIC) 3apsiibl. Bektop nmonspusamnuu. CBs3b BEk-
TOpA MOJIAPU3AIMH C MOSIPU3AMOHHBIMU 3apsigamMu. [IoBepXHOCTHBIN U O0BEMHBIN TTOJIS-
PU3ALMOHHBIE 3aPSA/bL.

7. Bexkrop momsipuzanuy U €ro CBS3b C MOJSPU3ALMOHHBIMU 3apsiiamMu. BekTop anexTtpude-
ckoi uHaykuuu. [lonsipusyemMocTs n AM3IEKTpUYEcKas MPOHULAEMOCTb.

8. Teopema ['aycca ams SIIEKTPHUYECKOTO TIOJIS B AUAIEKTPUKaAX (MHTETpaibHas u nuddepeH-
1uansHast popmel). [')paHuUHbIE yCI0BUS Ha FpaHUIle pa3zesa IBYX TU3IEKTPUKOB.

9. DnexTtpuyeckas EMKOCTh YeAMHEHHBIX NMPOBOJHUKOB M KOHJEHCATOpPOB. Pacuér émkoctn
IUIOCKOTO, CPEpUUECKOro U IMIUHAPHUUECKOTO KOHIEHCATOPOB.

10. Dmektpudeckasi SHEPTUs U €€ JIOKamu3aius B mpoctpancTBe. OObEMHAS TIIOTHOCTD YHEP-
IMM. DHEeprus JAUNOJsA BO BHEUIHEM nosie (KECTKUIA M ynpyruil aunonn). Bzaumuas sHep-
TS 3apsI/I0B.

11. Cunbl, neHCTBYIOIIME Ha JAUIONIL B HEOJHOPOAHOM 3JIEKTPUYECKOM IOJIe. DHepreTude-
CKHH MeTOJT BBIUMCICHHs CHIT (caydan: g=const U=const).

12. TlocrosuHubli TOK. Cria U mIoTHOCTh TOKa. CTOPOHHME CHIIBL. 3aKOH COXPaHEHUS 3apsja U
ypaBHEHHE HENPEPHIBHOCTH. TOKM B HEOTPAHUYEHHBIX CPEIAX.

13. 3akon Oma (uHTerpangbHas U JokaiabHast GopMmel). [IoCTOSHHBIN TOK B 3aMKHYTOM KOHTY-
pe. Dnektpoaswxkymas cuia. [lpasuna Kupxroda. [Ipumeps! npumenenus.

14. PaboTta W MOIIHOCTH MOCTOSIHHOTO TOKa. 3akoH J[xoyns—JIeHIla B MHTErpaibHOM M JO-
KaJIbHOU (hopme.

15. MarsuTtHoe 1nose MOCTOSIHHOTO ToKa. BekTop MaruuTHO# nuaykuuu. Cuna JlopeHua u cu-
na Ammnepa. 3akon buo—CaBapa. MarHuTHBII MOMEHT paMKH C TOKOM. MOMEHT CHJI, Ieii-
CTBYIOIIMM HA paMKY C TOKOM B MarHUTHOM II0JIE.

16. Teopema o NUPKYJSIMA MarHUTHOTO TOJISI B BaKyyMe (MHTeTpajbHas U JuQepeHIrab-
Hast (opmel). [Ipumeps! npumenenusi. MaruuTtHoe nosie cosieHouna. Teopema [Maycca as
MarHuTHOTO ToJis1 (MHTerpanbHas u quddepeHnranbaas GopMal).



17.
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MaruutHoe mosie B BemecTBe. MoJIeKysipHble TOKM. BEKTOp HaMarHWYEHHOCTH U €ro
CBSI3b C MOJICKYJIAPHBIMHU TOKaMH (MHTETpajibHas U tuddepeHuansHas GopMsl).

Teopema 0 IMPKyJIALMA MATHMTHOTO T10J1s1 B BemecTse. Bekrop H . IIpuMeHenne K pacuéry
MAarduTHBIX LICHEN.

['paHUYHbIE YCIOBUS ISl BEKTOPoB B 1 H Ha rpanuIle pasaena IByX MarHEeTHKOB.
[locTosHHbIH MarHuT. MarauTHble 01 B 1 H MOCTOSAHHOrO MarHura.

MarauTHble CBOWCTBA CBEpxImpoBoAHuKa |-ro poma. Dddexr Meiicaepa. ['paHuyHbIe
YCIJIOBHS HA IOBEPXHOCTH CBEPXIPOBOAHMKA. CBEPXITPOBOASAIINN AP B MATHUTHOM IIOJIE.
Pabota cun Amriepa 1o nepeMenieHnio BUTKa C TOKOM B MArHUTHOM I10JIE.
DJIeKTpOMarHuTHasl MHAYKIUS B IBUXKYIIMXCS poBoAHMKaX. [IpaBuio Jlenna.
DNeKTpOMarHuTHasi MHAYKLKS B HEMOJABMKHBIX ITpoBoAHMKaX. dDapaneeBckas U MaKkCBe-
JIOBCKAsl TPAaKTOBKA SIBJICHHS 3JICKTPOMAarHUTHOM MHAYKIUU. BUXpeBoe 3JeKTpUuecKoe
oJIe.

HepenaTtusucrckoe npeobpasosanue noneii B E mpu nepexone ot oHo# MHEpUMATBHOI
CUCTEMBI K ApYyroi. MarHuTHOE I110J1€ paBHOMEPHO JABHXKYIIErOCs 3apsiia.

JIBuKkeHHe 3apsHKeHHBIX YacTHUIl B 3JIEKTPUUECKOM M MarHUTHOM mnousx. [peridoBoe nBu-
skeHue. [{lukiorpoHHas yacrora.

Maruuthbiif motok. Koadduimentsr caMOMHAYKIIMKY U B3aUMOUHIYKIIUU. IHTYKTUBHOCTD
COJICHOM/IA M TOPOUTAIIBHON KATYILKHU.

VYcraHoBieHue TOKA B LIENH, COAepkKallel MHAYKTUBHOCTh. MaruuTHas sHeprus Toka. Jlo-
KaJIM3alysi MarHUTHOM 3HEPIruu B IPOCTPAHCTBE.

B3aumHas sHeprus TokoB. Teopema B3auMHOCTH. B3anMHasi HHIYKTUBHOCTbH JIBYX KaTy-
IIEK Ha 0011IeM MarHUTOIPOBO/IE.

DHepreTUYecKuii METO/1 BBIYMCICHHS CHJI B MarHUTHOM noJe. [logbémHuas cuna 3iekTpo-
MarHura.

[lepemeHHOE 3EKTpUYECKOE M0JI€ U €ro MarHuTHoe aeictBue. Tok cmenienus. [Tpumepst
pacuéra.

Cucremsl ypaBHeHul MakcBesuia B UHTerpainbHoi Gopme. I'pannunsie ycnosus. Matepu-
aJbHbIE YPaBHEHMUSI.

Cucrema ypaBHeHuid MakcBemna B auddepenunanbHoil Gpopme. ['paHudHbBIE yCIOBHS.
MarepuanbHble ypaBHEHHS.

BonHoBoe ypaBHEHHE Kak ClI€CTBUE ypaBHeHMH Makcsemna. [Imockue anekTpomarHur-
HbI€ BOJIHBI B OJJHOpOJIHOM cpene. CkopocTh pacripocTpaHeHus. [lonepeyHocTh 31eKTpo-
MarHUTHBIX BOH. CBa3p moneii B E B miockoit smexTpomarauTHoit BonHe.
MonoxpomaTudeckas (rapMOHHYECKasi) IUIockass BojHa. CTosuue SJIEKTPOMarHUTHBIC
BOJIHBI. OTpakeHHE AIEKTPOMArHUTHOW BOJHBI OT IIJIOCKOW IMOBEPXHOCTH HAEAIBHOTO
IIPOBO/IHUKA.

ONEeKTpOMAarHuTHHIE BOJIHBI B BOJIHOBOJaxX. [Ipocreiime TUIIbI 271EKTPOMarHUTHBIX BOJIH B
BOJIHOBOJIE NPSIMOYToJibHOTO cedeHus. Kputuueckas gacrota. [[nnHa BosiHbI U (pa3oBast
CKOPOCTB BOJIH B BOJIHOBOJIE.

JIByXnpoBoAHAasl JIMHUSA Kak MpUMEp HEKBa3HCTALlMOHAPHOW IenH. DJIEKTPOMAarHUTHAas
BOJIHA B JBYXIIPOBOAHOM JMHHUU. CKOpocTh BosHBL. BonHOoBOe conporusienue. Cornaco-
BaHHas Harpyska.

ITotok snepruun. Bekrop IloitnTunra. Teopema IlovinTrnra. [Ipumeps! IpuMeHeHus.
Jasnenue uznyuenus. OnbiTel JleOeneBa. DeKTpOMarHuTHBIM UMITYJIBC.

N3nydyeHue 351eKTpOMarHuTHBIX BOJH. M3nyuenue konedmromerocs aumnosns (6e3 BhIBOA).
Junarpamma nznnydenus. 3aBUCUMOCTh MOLTHOCTH U3Jy4€HUS OT 4acTOTHI (3aKOH Pernes).
OTtpakeHue U NpeIoMIIEHHE 2JIEKTPOMAarHUTHBIX BOJH HA MJIOCKOW IPAHMILE IBYX JHIJIEK-
TpukoB. @opmynbsl Openens. KoapunmeHts! orpakeHus U npo3padyHocTd. Yrona bpro-
crepa. [lonHoe BHyTpeHHee oTpakeHue. [IoHATHE O HEOTHOPOAHBIX BOIHAX.
Cxun->¢dext. TommmHa CKUH-CI05, €€ 3aBUCUMOCTH OT YaCTOTHI U TPOBOJUMOCTH.
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HUA

KBasucranuoHnapHbie polecchl. Y paBHEHHE TapMOHHYECKOTo ocimuiaropa. CBoOo HBIC
KOJIEOAHUSI OCLMIIIATOPA C 3aTyXaHUEM.

KoaddumumenT 3aryxanus, morapuMHUUIECKUl JEKPEMEHT, TOOPOTHOCTh KOJIe0aTeIbHOTO
KOoHTYypa. IIpeBpaliennst sHEprum npu 3aTyXaroluX KoueOaHUsIX. DHEPreTUUECKU CMbICI
JTIOOPOTHOCTH.

Brinyxnennsie koneOaHus B TUHEWHBIX cucTemMax (rapmonndeckas BHemHss J/C). Awm-
IUTUTYAHO-(Ga30Basi XapaKkTepUCTUKA JTUHEHHbIX (uiabTpoB. KonebarenbHblit KOHTYp. Pe-
3oHaHC. [[luprHa pe3oHaHCHOW KpUBOH U €€ CBS3h C JOOPOTHOCTHIO.

[Tpoueccrl ycTaHOBIEHUSI BBIHYKICHHBIX KoJleOanuii. buenus.

Pacuér nenei, cogepkamux CONPOTUBIECHUS, NHIYKTUBHOCTU U EMKOCTH IIPY TapMOHUYE-
CKOM BHEIIHEM BO3eicTBHH. MeTo/1 KOMIUIEKCHBIX aMIUTUTYZA. BeKTopHble AuarpaMMel.
Pe3onanc.

[TpaBuna Kupxroda 115 nepeMeHHbIX TOKOB. PaboTa 1 MOIIIHOCTH MEPEMEHHOT0 TOKa.
BreinykneHHbple KoNeOaHUS B JMHEHHBIX CHCTEMax MOJ JIEHCTBHEM HErapMOHHYECKON
BHEIIHEH CUJIbI — CIIEKTPAJIbHBIN aHATN3 JTUHEUHBIX CUCTEM.

MonaynupoBannble Konebanus. AmmutynHas u (as3oBas moxynsauus. BekropHoe u300-
pakeHHe MOAYJIHPOBAaHHBIX KojeOaHui. CreKkTpsl KoieOaHui, MOTYyIUPOBAHHBIX M0 aM-
wmtyae u ¢ase (Ipyu CUHYCONTATBLHON MOTYJISIIHH).

[IpencraBienre MOIYTUPOBAHHBIX CUTHAJIOB B BHJE CYNEPIIO3UIIMMA TaPMOHUYECKUX KO-
nebanuit. OnbiTel Manaensmrama. [lonstue o pasnoxennn ®ypoe (psag Pypbe, HHTETpa
®ypoe). [Ipumeps! criekTpanbHbIX pasioxkeHuil. COOTHOIICHHE HeONpeaeIEHHOCTEH.
[Tapamerpuueckue KoneOaHus. YCIOBHS BO30YXICHUS WHIYKTHBHOH MapaMeTpUYecKOn
MAaIIUHbI, TAPAMETPUIECKUIN PE30HAHC.

[Tonsitre 06 aBTOKONICOaHMIX. OOpaTHAs CBA3b. Y CIIOBHUE CAMOBO30YKICHUS.

[Tonstue o mnazme. JlebaeBckuii panuyc. [InasmenHbie koneOaHus U MIa3MeHHAs 4YacTOTa.
JlmsnekTpudeckasi IPOHULIAEMOCTD I171a3MBl.

Huxe npueneHs npuMepsl IPOCTHIX 33/1a4, pEIIEHUE KOTOPBIX HEOOXOAUMO ISl MOJIyde-
MOJIOKHUTEIbHOMN OLICHKH:

e B Touke 4 HaIlpaBJICHUEC I10JIA E co3maBaemoro AUTIOJIEM, ITPOTUBOIIOJIOKCHO HallpaB-

JICHHUIO €T'0 AUIIOJIBbHOI'O MOMCHTA, a B TOYKC B ux HallpaBJICHUA COBIIAAAOT. Haiitu ort-
HOIICHHEC paCCTOﬂHI/Iﬁ OT AUIIOJIA OO0 3THX TOYCK, €CJIM M3BCCTHO, YTO BCIIMYMHA HAIIPs-
KCHHOCTH IIOJIA B HUX OJHMHAKOBA.

e B BepmmHax paBHOCTOPOHHEIO TPEYroJbHUKA CO CTOPOHOM @ HaxonATCs 3apsiibl €, €,

—2e . Haiimute mone E B Touke, Jiexalei Ha JTUHUM MTPOXOASIICH Yepe3 TOJI0KHUTEIb-
HBIE 3apsi/ibl, HA PaCCTOSAHUU L >> a OT TpPEeYyroJibHUKA.

e Toukwuii auck paauyca R u tommuubl N, CACTaHHBIN U3 AMAICKTPHUKA C IIPOHUIAEMO-

CTBIO €, PACIIOJIOKEH MEPIEHINKYISIPHO BHEIIHEMY OJHOPOJIHOMY IEKTPUUIECKOMY T10-
a0 Ey. Halit cymMMapHBIii JUIOTBHBIA MOMEHT €ro TOJISPH3alMOHHBIX 3apPsI0B.

e Ha I'paHULC BO3AYyX-MaACJIO (I[I/ISJ'IGKTpI/I‘leCKaH IIPOHUITAEMOCTL € = 2) YroJj MExXIAy BCK-

TOPOM HAINpsDKEHHOCTH B BO3JyX€ M HOPMANbIO TpaHHUIbI cocTaBiser 1°. Haiitm stoT
yToJI B Maclie.

e HaliThu TOTOK HaNpPsHKEHHOCTH TOJS  JUMOJNS  MPOXOoIsauui  depes  chepy

X2 + y2 + 22 = R2 , €CJIM JUIIOJIb HAXOAUTCA B HAYAJIC KOOPJAUHAT.

e DBesrpaHndHBIi MIOCKAN CIIOW MUANIEKTPHKA C TMPOHHUIAEMOCTBIO € W TommuHOK 2h

PaBHOMEPHO 3apsiKeH ¢ OOBbEMHOH IJIOTHOCTBIO 3apsana Pg. OmnpenenuTbh HampsHKEH-
HOCTh ToJi1 E BHYTpU U BHE criosl.

e B BepimHax paBHOCTOPOHHETO TPEYrOJIbHUKA CO CTOPOHOM & HaxOJsITCs 3apsibl €, 2€,

3e. Haiitu 3nauenne cymmsl div E 1 mosst B ieHTpe TpeyroibHUKA.



B BepmmHax paBHOCTOPOHHETO TPEYrOJbHUKA CO CTOPOHOH @ 3a()MKCHPOBAHBI 3apsiibl
—e, 2e, —3e. B neHTp TpeyroibHUKA IIOMEUICH dIEKTPOH. HallTH cKOpOCTh KOTOPYIO OH
B KOHEYHOM HMTOTE MPUOOPETET MOCIIE TOTO, KaK €ro OTITYCTST.

M3BecTHO, 4TO B HEKOTOPOI 00JIaCTH MPOCTPAHCTBA, 3aMIOJTHEHHOIN HEIIPEPBIBHO pacipe-
JIeTICHHBIM 3apsIoM, HOTEHIIUAT OITUCBHIBACTCS bopmynoi
o(X) =@p[l—x/d +(x/ d)? —(x/d)3+(x/d)*]. HaiiTu KOOpIMHATHI TOYKH, B KOTOPOii
IUIOTHOCTb MOJIOXKUTEIILHOTO 3apsi/ia MaKCUMaJIbHa.

Haiitu sHepruto cdepsl paguyca R ¢ paBHOMEpPHO pacIipeesieHHbIM Ha Hell 3apsaom Q .
Mexny KpyriibIMH METAJUTMYECKUMH OOKJIaJIKaMK paauyca R, HaXOIsSIIUMHUCS Ha pac-
crosHun d Apyr oT JApyra, OCECHMMETPUYHBIM O00pa3oM ITOMECTHIIM METaJUTMYECKUit
JIMCK TaKoro e auamerpa u tonmamuow 2d /3. HaiiTh eMKOCTh MOJTy4rBIIErOCs KOH-
JIeHCaTopa.

BeiBecTr (pOopMyiy IUIOTHOCTH SHEPTHH 3JICKTPUYECKOTO TOJISI U3 SHEPIUU IUIOCKOTO
KOHJICHCATOopa.

Crast capaH4M IpoJieTena 4epe3 rpo30BYIO T4y, M3-3a Yero HaceKOMbIE HadJIeKTPH30Ba-
Jach — TeNephb Ha Kax10i ocodu HaxoauTces 1o 100 HecCKOMIIEHCUPOBAaHHBIX 3JIEKTPOHOB.
CkopocTh capaHuu 54 KM/4, cpelHee pacCTOSTHHUE MEXIy HaceKoMbiMu 25 cMm. Haiitu
CPEJIHIOIO TUIOTHOCTh TOKA CTaH.

B npoBoiHMKEe UMEIOIIEM YACTbHOE CONPOTUBIICHHE P M 3alOJHSIOLIEM BCE IMPOCTPaH-

CTBO BOKpYT, Mexay Toukamu 1 u 2 co3zmaHa pasHocTh noreHiuanoB AU . Haiitu koH-
TYPHBIA HHTETpa des , TIIe ] —TUIOTHOCTh TOKa B MPOBOJHHUKE, & KOHTYPOM SIBIISCTCS

MOJIYOKPY>KHOCTh COSIMHSIONIAst TOUKHU 1 1 2.

JIBa meprneHANKYJISIPHO HAIpPaBICHHBIX OCCKOHEUHBIX MPOBOAA HAXOMAATCS Ha PacCTOS-
Huu L. Ilo mpoBomam Tekyr onuHakoBble TOKM | . HallTu BenuuuHy M HampasieHUE
MAarHUTHOTO TOJISI B CEPEIMHE MUHUMAJIBHOTO OTPE3Ka COEAUMHSAIOIIETO JIMHUU TPOBOIOB.
ITo npoBoasieMy KoJiIeuKy paauyca r TedeT Tok | . Halinure co3maBaeMoe UM MarHuT-
HOE 10JI€, B TOUKE, JIeXKAIIEeH B IUIOCKOCTH KOJIEUKa HA PACCTOSIHUM L >> r OT €ro LeHTpa.
B HexoTOpO# 001aCTH MPOCTPAHCTBA MArHUTHOE ToJie uMeeT U B =B - (0,0, X2 +y?).

HaiinuTe BekTOpHOE BbIpaXK€HHE ISl INIOTHOCTH TOKA TEKYILEro B 3TOM 001acTH.
Hcnons3ys TeopemMy O LMUPKYJALMM, HAUTH TOJE JUIMHHOTO COJICHOMJA HA PacCTOSHUU
a/2 orero ocu, Tae a — paguyc coiaeHounaa. JluHa coeHonaa — |, KOJIM4ecTBO BUTKOB
— N, Texymwmii Toxk — | .

ToHKHI CTEpKEHb M3 BEIIECTBA ¢ MAarHUTHOW BOCIPUMMYHUBOCTBIO |I TIOMEIIEH BJOJIb
MarHuTHoro nons Bj. HaliTu cyMMapHBIii MarHUTHBIN TUITOIEHBI MOMEHT €T0 MOJIEKY-

JSIPHBIX TOKOB.
Conenounp paanyca a ¢ TEKyIIEM IO HEMY IIEPEMEHHBIM TOKOM IMPOJET Yepe3 MPOBOIs-
1ee KOJbIo ¢ conpoTuBieHneM R . M3BecTHO, 4To B KOsbIle TedeT ToK | =1, cos(mt) .
Haiitu maruutHOe nosie B coneHousie. (MHIyKTUBHOCTBIO KOJIbIA TPEHEOPEYb)

B HekoTopoii 001acTH MPOCTPAHCTBA UMEETCS MEPEMEHHOE BUXPEBOE JJIEKTPUUYECKOE
nose: E(r,t) = Asinot-(-Y, X,0) . Haiiaute MarHuTHOE 110JI€ B 3TOM 00JIACTH.

HaiiTi WHIYKTHBHOCTH UIMHHOTO COJICHOWa UMEoMIero paguyc a, mmHy | u gucio
BUTKOB N .

[Toce Toro Kak KaTymkKy WHIYKTUBHOCTH L, MMEIOIIYI0 COMPOTUBIEHHE R, OTKIIOYH-
JU OT UCTOYHHMKA MHUTAHUS U OJHOBPEMEHHO 3aMKHYJM HAKOPOTKO, B HEH BBIIEIMIOCH
tero Q . Haiitu TOK, KOTOPBI ObUT B KaTYIIIKE 10 OTKJIFOYCHHUS.

Paccrosinue Mexay KpyribIMU OOKJIaIKaMH TUIOCKOTO BO3IYIIHOTO KOHJIEHCATOpPA paB-
Ho d . Ha mero momaercst Hanpsukenue U, CoS(ot) . Haiiti pacnipenesneHne MarHUTHOTO

MOJIE MEXKTy OOKJIaKaMH.



e AmmuTyna cBOOOAHBIX KoJieOaHUI B KoyieOaTeIbHOM KOHTYpe mamaer B € pa3 3a 100
KojeOanuii. HaiiT 1oOpOTHOCTH KOHTYpa.

e AmmuuTyaa cBOOOIHBIX KojieOaHMii B KojeOaTeaIbHOM KOHTYpe majgaeT B € pa3 3a 0.01
cekyHabl. HaliT ”HIYKTUBHOCTHh KOHTYpa L, eciu ero conportusienne R =4 Owm.

e II3BecTHO, 4TO MPH YacToTe BhIHYXaromero Hanpskenus o =0.99/+LC , ammiuryna

Kosie0aHuil B KonebaTeIbHOM KOHTYpE B V2 Mmenbie, yem B pesonance. Haiitu mo6pot-
HOCTb KOHTYpa.

e Karymxka nagykruBHoctd ¢ L=0.001T" coemunena mapamuienbHbIM 00pa3oM C KOHJICH-
caropoMm C=1nd. HaiiTh uMnemaHc MOJYYHBIIEIOCS ydYacTKa IICMH TMPH YacTOTE
=10° ¢

e llens cocrout u3 koHaeHcaropa C =10 HD, nocnenoBaTenbHO COCAMHEHHOTO C COIPO-
tuBinenreM R . Haiitn 3nauenue R, ecnu mpu wactoTe HampspkeHms o=10° ¢ daso-
BBI C/IBHT MEXK/LY TOKOM H HampsiKeHHeM coctaBui 1072 paj.

4, Kputepuu oueHUBAHUS
[To pe3ynbTaTam cobeceoBaHUS MPENIOIAaBATENb BHICTABISET CTYACHTY B BEJOMOCTD OIEHKY 32
T GepeHITMPOBAHHBIN 3a4€T B COOTBETCTBHH C MPUBEJICHHBIMU HIKE KPUTCPUSIMHU:

Ouenka «oriau4Ho (10)» BhICTaBIIAETCA CTYAEHTY, MOKA3aBLIEMY BCECTOPOHHUE CUCTEMATU3H-
poBaHHBIE TITyOOKHE 3HAHHUS YI€OHOH POTrpaMMBbI | 3a e€ MpeenaMu, a TaKkKe YMEHHUE yBEpEeH-
HO IPUMEHSATh UX Ha IIPAKTUKE P PELICHUU HECIIOKHBIX CTaHJAPTHBIX 3a1a4.

Ouenka «oTam4HO (9)» BBICTABIISETCS CTYJCHTY, IIOKa3aBLIEMY BCECTOPOHHHE CHCTEMATH3UPO-
BaHHBIE NTYOOKHE 3HAHUS y4eOHOM MPOrpaMMbl M YMEHUE YBEPEHHO IPUMEHSATh UX Ha TPAKTUKE
IIPU PELIECHUN CTaHJAPTHBIX 3a1a4.

Ouenka «oTJau4HO (8)» BBICTABIIAECTCA CTYACHTY, IIOKA3aBIIEMY BCECTOPOHHHUE CUCTEMAaTU3UPO-
BaHHbIE NTyOOKHE 3HAHUS y4eOHOU MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha IIPAKTHKE
IIPU PELICHUH HECTAHIAPTHBIX 3a/1a4, OJHAKO JOIYCTUBLIEMY HEKOTOPBIE HETOUHOCTHU IIPH OT-
BETE.

OreHka «xopouio (7)» BBICTABISIETCS CTY/ICHTY, €CJIH OH MPOJAEMOHCTPHPOBAN TBEPIOC 3HAHUE
U yBEpEHHOE NOHMMaHHe MaTepuana ydeOHON MporpaMMbl U YMEHHE CBOOOJAHO MPUMEHSATH (u-
3MYECKHE 3aKOHBI HA MTPAKTUKE NIPU PEILIEHUHU TUIIOBBIX 33]1a4.

Ouenka «xopouro (6)» BBICTABISCTCS] CTYICHTY, €CIIH OH HPOJEMOHCTPUPOBAN TBEPAOE 3HAHHE
MaTepuaia y4eOHON ImporpaMMbl U YMEHUE NMPUMEHSATh (PU3NYECKHE 3aKOHBI HA MPAKTUKE MPU
pELICHUH TUIIOBBIX 3a/1a4.

Ormerka «xopomuio (5)» BBICTaBISIETCS CTYAEHTY, €CJIH OH MPOJAEMOHCTPHPOBAI TBEPIOE 3HAHUE
U MOHMMaHHe MaTepuana y4eOHON MpOorpaMMbl U YMEHHE MPUMEHSATHh (QU3NYECKUE 3aKOHBI Ha
MPAaKTUKE TPHU PEIICHUH TUIIOBBIX 3aJad, OJHAKO JOMYCTHI MPH OTBETE Psii TPyObIX HETOYHO-
CTEN.

O1leHKa «yJT0BJIETBOPUTEILHO (4)» BBICTABISAETCS CTYACHTY, MOKa3aBlIeMy (hparMeHTapHBIH
XapakTep 3HaHUH, JOMYCKaBIIEMY HETOYHOCTH B (DOPMYIHPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
MOHSTHUI, HO TIPU 3TOM MPOJIEMOHCTPUPOBABILIEMY CIIOCOOHOCTH pelIaTh MPOCTHIE 33Ja4M U BIIa-
JIeHHE OCHOBHBIMU pa3jiesaMy Y4eOHOM MporpamMmbl, HEOOXOIUMBIMH ISl JallbHemero o0yye-
HUSL.



OueHKa «ya0BJIeTBOPHTENBbHO (3)» BBICTAaBISIETCS CTYICHTY, IMOKa3aBIIEMy CHIIBHO (pparMeH-
TapHBIA XapakTep 3HaHUH, JOMyCKaBIIeMy rpyOble OmMOKU B (POPMYIHPOBKE OCHOBHBIX 3aKO-
HOB M 0a30BbIX MOHATHH, HO NPH 3TOM NPOAEMOHCTPHPOBABIIEMY CIOCOOHOCTH pemaTh Ipo-
CTBIC 3a/1a4M U BIIAJICHUE OCHOBHBIMH pa3jeiaMy y4eOHOW MporpamMmbl, HEOOXOAUMBIMU ISt
JambHENIIero oOy4eHusl.

O1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WK «HEeyT0BJeTBOpUTEeNIbHO (1)» BhICTaBIsSCTCS CTY-
JIEHTY, KOTOPBIH HE 3HAET 3HAUUTENIbHYIO YaCTh OCHOBHOI'O COJEPKaHUS IPOTrpaMMbl, CUCTEMA-
TUYECKH JI0NyCKaeT IrpyObie OHOKH npu GOpMYIUPOBAHUN OCHOBHBIX (DM3MUYECKUX 3aKOHOB
WIN He CrIoco0eH KOPPEKTHO MPUMEHATh (PU3HMUECKUE 3aKOHBI JJaXKe JIJIsl pEIIEHHs IPOCTHIX 3a-
Jau.

5. MeToauyeckne MaTepuaJbl, onpeaesiomue Npoueaypbl OlleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH
Bo Bpems npoBenenus 3aueta 00ydaronmecss MOTyT MOJIb30BaThCS MPOrPaAMMON JTUCIIUILIH-
HBL. 3anpeniaercs nojlb30BaThCs HOYTOYKaMu, cMapT(HoHAMU U yUeOHUKaMHU.
B mporecce oTBera mo OmiieTy mpernogaBaTelb MOXKET 3a7aBaTh YTOYHSIOIIUE BOIPOCHI.
[Tocne oTBeTa 1Mo OMiIeTy OH BIIpaBe 3a/1aBaTh CTYACHTY JIOObIE JOMOIHUTEIbHBIE BOMPOCHI 110
nporpamme Kypca.



