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Pabouas nporpamma aumcumruimHel (MOayss) paspaboTaHa B COOTBETCTBHM C  CAMOCTOSTENLHO
ycranosaenneiM MI'Y  oOpasosarenshbim  crangaprom (OC MIY) s peanmsyembix OCHOBHBIX
npoeccHonanbHbIX 00PA3OBATENLHBIX NPOrPaMM BhICLIEro 06PaZOBAHNA 110 HANIPABICHHIO NOATOTOBKH

01.03.02 «ITpnknaanan matemaTika n uadopmarikay B peaaxuun npukasa MI'Y or 30 asrycra 2019 r
(8 penaxuum npukaza MI'Y or 11 cenrsdps 2019r Ne1109)

"oa (ronst) npuema Ha obyvenne: ¢ 2019 .

Kype - 2
cemecmpor — 4
savemnnix eounny - 4

ARAVCMUNCCRUX yacos — 72, 6 m.y.

Aexyuit — 36 vacoe

npakmuyeckux auamui - 36 vacoe

DOpMa NPOMENCYMOYHOT AMMECManun;

akIamen 6 4 cemecmpe



1. Mecro nucuuniaunbl (Moayas) B crpykrype OIIOII BO.

Kypc "Onekrpoaunamuka', yutaeMslii B 4 ceMecTpe, MpeAcTaBiseT co0Oi OCHOBY JJsi BCETO
JanpHeiero o0yyeHHs CTyleHTa-MaTeMaTuka. B HeM BBOASTCS OCHOBHBIE METObl TEOPETUYECKOIO
ONMCAHHUS, pacyeTa, KAYeCTBEHHOI'O M KOJMYECTBEHHOI'O aHAJIN3a PELICHMs 3314 110 JIEKTPOJAUHAMUKE,
o0mux Juist OOJbIIMHCTBA (U3NYECKUX cUCTeM. MaTeMaTHuecKoW OCHOBOM Kypca SIBIISIOTCS pa3felibl
Kypca MaT€MaTUKM, BKJIIOYas, B YACTHOCTH, MATEMAaTUYECKUI aHAIN3, aHAJIUTUYECKYIO T'€OMETPHIO,
JUHENHHYI0 anrebpy, Teopuro (QyHKIMI KOMIIJIEKCHOM NepeMeHHOH, aud¢epeHuuanbHble U
MUHTETPAJIbHBIE YPABHEHMUS.

2. BxoaHble TpeOOBaHMS /ISl OCBOEHUS TUCIMILIMHBI (MO1YJIs1), IpeBaApUTeIbHbIE YCI0BUSI
(ecs1u ecTh).

VcneniHoe oCBOCHHE JUCLHUIIINH 110 BBICILICHI MaTeMaTHKE.

3. Pe3yabTtarbl 00ydyeHHMs] MO JUCHUILIMHE (MOIYJIIO), COOTHECEHHble ¢ TpedyeMbIMU
KOMIIeTEeHIIUSIMH BbINYCKHUKOB.

[Inanupyemble pe3yiabTaThl 00yUeHHUS MO AUCUUILIMHE (MOIYIIIO):
3HATh:

HOHSITUSA

- DJIEKTPOCTAaTUKA U MarHUTOCTATHKA

- [Imockue Bonnel. [loTeHnnane! JInenapa-Buxepra. bimkHss 1 BOJIHOBast 30HBI.

- M311ydeHne HEpeaaTUBUCTCKUX YaCTHLL, ABMKYLIMXCS 110 3alaHHOMY 3aKOHY.

- 3nydeHune yacTul Ipyu CTOJKHOBEHUHU.

- PaccesiHue anekTpoMarHuTHBIX BOJIH. CHila JIy4MCTOrO TPEHUS.

- [Ipeo6paszoBanust Jlopenua.

- TeH30p 21EKTPOMarHuTHOTO MOJI.

- JIBuKkeHMe 3apsyKEHHBIX YaCTHI] B 3JIEKTPOMAarHUTHBIX MOJIAX. VIHTEerpasbl ABUKEHHUS.

- Tensop sHeprum — uMnyibca. M3nydenne ObICTPO ABUKYILIMXCS 3aps/I0B.

- DJIeKTpOCTaTUKa MPOBOAHUKOB. MeToa n300pakeHuH.

- [loTeHMaIBl 1 EMKOCTH.

- KpaeBrle 3a1aun 21€KTPOCTATUKH

- Cuiibl, IEMCTBYIOIIME HA TUIEKTPUK BO BHELIHEM IIOJIE.

- CranioHapHbIe TOKH B TPOBOJAHMKAX.

- UapykTuBHOCTE. CHIbl M DHEPTHSI B3aUMOJICHCTBUS.

- CKUH-QQexT.

- KBasucranuoHnapHsle SBJICHUS B IPOBOJHUKAX.

- DIIeKTPOIMHAMUKA ABMKYIIUXCS CPE.

- KoMmnekcHas nuanexTpuyeckas IpOHUIAEMOCTb.

VYMeTh.

- MPUMEHSTH U3yYCHHBIC METO/IbI TIPH PEIICHUH 3a]1a4.
BnaneTs:

- 3aKOHAMHU COXPAaHEHHUsI PY B3aUMOJACHCTBUU YaCTHII.

- ypaBHEHUSAMHU JBUXKEeHUS B popme Jlarpanxka.

mets onbIT:
- MpUMEHEeHHs peoOpazoBanuii JlopeHna B 3a1auax dMEKTPOIUHAMUKH.

3



4. ®opmat 00y4eHHsI — KOHTAKTHBIM.

5. O6beM TUCHHMIUIMHBI (MOAYJISA) COCTaBIsEeT 4 3. €., B TOM 4Hcie /2 akaAeMHYECKHX daca,
OTBE/ICHHBIX HAa KOHTaKTHYI pabOTy OOydYalomMxcs C IpernojaBareiieM (ayJuTOpHas Harpyska), 12
aKaJIeMMYECKHUX YacOB Ha CAMOCTOSTEIbHYIO paboTy 00yUarOIHXCH.

6. Coaepxanue JMCHUILIMHBI (MOAYJfA), CTPYKTYPHPOBaHHOe MO TeMaM (pa3jenaMm) c
YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJIMYeCTBA AKaJeMHYeCKHX YaCOB H BH/Ibl y4eOHbIX 3aHATHI.

6.1. Crpykrypa AuCHUIUIMHBI (MOAyJsi) mo TemaMm (pa3jejaM) ¢ YyKa3aHueM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKUX YaCOB U BU/AbI Y4eOHBbIX 3aHATHIA.

HaumenoBaHue HoMuHabHBIE TPYA03aTPAThI 00y4YaI0IIErocst
pa3aesioB U TeM KonrakTHas padora CamocrosiTesibHAsA 2 =
AUCUHMILINHBI (pab6ora BO paborta o0yuaromerocs, S =
(MmonyJis), B3aHMOJIEHCTBHH C aKkajgeMHuvecKue g =
npenogaBareJiemM) 4achbl = Z =70
®opma Bujibl KOHTAKTHOI % : § %
NMPOMEKYTOYHOM paboThl, > g% 8
aTTeCTALMHU N0 | aKaJeMUYeCKHe Yachl E i S5
MMCHMILTHHE ° o = < % %
(Moxy.110) = 5 e 5 z —E
EE% = 2% e E_
225 EEE 2 e
FEF| &E°F 2 s
= 3
5 cemectp
VYpaBHeHUA Koncyne | Pemenne 6 16 -
AJIEKTPOMArHUTH. | Taluuu, 5 | 3a1a4, 5
0JIst
CranuoHapHbie Koncynp | Pemenue 6 14 -
AJIEKTPOMAarHuTH. | Tanuu, 4 | 3agad, 4
OISt
OnexrpomarautH. | Koncyns | Pemenue 7 17 -
BOJIHBI Tauuu, 5 | 3amauy, 5
Cren. Teopust Koncyns | Pemenune 7 17 KonTposnbnas
OTHOCUTEJIPHOCTH | TallMu, 5 | 3axay, 5 pabota
3apsin B Koncynb | Pemenue 6 14 -
AJIEKTPOMAarHuTH. | Tanuu, 4 | 3agad, 4
moJie
Paccesnune Koncynp | Pemenne 7 17 -
AJIEKTPOMArHUTH. | Taluuu, 5 | 3amad, 5
BoJH. Cuna
JYYHCTOTO
TPEHHUSI.
Ten3zop sueprun- | Koncyns | Penenue 6 16 -
UMITyJIbCa Tanuu, 5 | 3amad, 5
6 cemecTp
Onexrpocratuka | Koncyns | Pemenue 7 17 -
MPOBOJHUKOB Tamuu, 5 | 3agadq, 5
Onexrpocratnka | Koncyns | Pemenue 7 17 -




JIMRJIEKTPUKOB Tanuu, 5 | 3agadq, 5
Marnutoctatuka | Koncyns | Permenue 6 14 Kontponbhast
tauuu, 4 | 3amaq, 4 pabora

OnexkrpoauHamuk | Koncyne | Pemenne 7 17 -

a JBKYLIUXCA Tanuu, 5 | 3agad, 5

cpen

Ksasucranmmonapu | Koncynp | Permenue 6 14 -

bl SIBJICHUS B tauuu, 4 | 3amauq, 4

MIPOBOJAHHKAX

OnexrpoguHamuk | Koncyns | Pemenue 7 17 -

a JBWKYIIUXCA Tauumuy, 5 | 3amad, 5

cpen

KommekcHas Koncynb | Pemenue 7 17 Kontposbhas
IURJIEKTPUYecKasl | Taluu, 5 | 3a7ad, 5 pabora
MIPOHHUIIAEMOCTh

Pacnipoctpanenune | Koncyns | Pemenue 6 14 -
ANIEKTPOMArHUTHBI | Taluu, 4 | 3agaq, 4

X BOJIH B

MIPO3PaYHBIX

cpenax

Hpyrue Buabl - - - - -
CaMOCTOSITEIIbHOMN

paboThI (pu

HaJIM4Yun):

Harnpumep,

KypcoBas paborTa,

TBOpUECKas

pabota (3cce)

36 36 58
[Ipomexyrounas 14 14
aTTecTanus
(3auem(vt) u (unu)
9K3amer(vl))
Hroro 144
6.2. Conep:xanue pa3ienoB (TeM) AUCUUILIMHBI.

Ne i/m | HaumeHoBaHue pa3aenoB (TeM) AUCHHUTIINHBI ‘ Copepxanne pa3aenoB (TeM) AUCHUTIINH
Jlexun
1.

YI)aBHeHI/IH IJIEKTPOMATrHUTHOIO IMOJIsI.

OCHOBHBIE MaTE€MaTUYECKHE COOTHOILIEHUS,
HCTOJIb3yEMBIE B KJIAaCCUYECKOM
3JEKTPOJMHAMUKE. YpaBHEHUs MakcBeiia
B auddepeHInanTbHOl U WHTETPaIbHOMN

bopme

Cuna Jlopenna. 3akoH coXpaHEHUs 3apsiaa U
3aK0H COXpaHEHUs SHEPTUU B
ANEKTPOAUHAMUKE.

Ces3p moneid u noreHuuanoB. KamuOposka
JlopeHna u ypaBHEHHs Uil NOTEHIMAIOB B
9TON KanuOpoBKe. Pemenne ypaBHeHUN 1Jist
MIOTEHIMAJIOB B BHJE  3ama3JplBarOIINX




ITOTCHIIMAJIOB.

CrauuoHapHbie
NoJIsl.

JICEKTPOMArHUTHBIC

VYpaBHeHue TUIS MOTEeHIHaNa
3JIEKTPOCTATUYECKOTO TIOJII U €ro pelieHue.
Pasnoxenue MoTeHIHAaIa
3JEKTPOCTATHYECKOTO OJIS o
MYJIBTHIIOJSIM.

DNEeKTPUYECKUIM JUMOIBHBII MOMEHT U €ro
nosie. [loreHunan u HaOpsHKEHHOCTh TOJIA
3JIEKTPUYECKOTO JUIIOJIS B DJIEKTPOCTATHUKE.

OHeprus OuMnoiss BO BHEIIHEM IIOJE.
ONEKTPUYECKUN KBaJpYNOIbHBIH MOMEHT U
€ro mojie. ODHEpPrus EKTPOCTATUYECKOTO
noyigs. OHepruss M cujaa B3auMOJCHCTBUS
JBYX yJaJICHHBIX TOYCYHBIX 3apPs10B.

YPaBHeHI/Iﬂ AJI1 BCKTOPHBIX ITOTCHIHAJIOB.
BCKTOpHLIﬁ IMOTCHIUAII B HAIIPsSKCHHOCTD
IIoJIA MarHuTHOIO JAUIIONA B CTAaTHKCE.
9HCerH ITIOCTOSIHHOI'O MaroHMTHOTI'O ITOJIA.

3J'leKTp0Mal"HI/ITHBIe BOJIHBI.

CBolicTBa  IUIOCKMX  3JIEKTPOMAarHUTHBIX
BOJIH. 3ana3pIBarolue MOTEHIUAJIBI.
[Torenmmansl JInenapa-Buxepra.
Ousnyeckue  yCIOBUS  MPUMEHHUMOCTH
MYJIbTHIIOJIEHOTO pazioKeHus JUISL
U3ITYYaIOUINX CUCTEM.

DNEeKTPUYECKOe  JUMOJIBHOE  W3JIyYCHHE.
MaruutHoe JUTIOIBHOE U3IIy4YEeHHE.
IloTennmamnsl, HAPSKEHHOCTH ITOJICH,
MHTEHCUBHOCTb W YIJIOBOE paCIpENEIICHUE

QJICKTPHUYCCKOI'0 JUITOJBbHOT'O U3 TYUYCHUS.

Cuna paaruaniuoOHHOT O TPCHUA B
HEPCIIATUBUCTCKOM HpI/I6HI/I)K€HI/II/I.
Paccesnue OJICKTPOMAIrHUTHBIX BOJIH Ha
HU30TPOIMHOM I'apMOHHUYCCKOM OCHUJIIIATOPEC.

Cl'[eI[I/IaJ'IbHaﬂ TEOpUsl OTHOCHTECJIbHOCTH.

[Ipuaiun orHocurensHOCTH. MHTEpBan u
coOcTBeHHOe Bpems. [IpeoOpa3zoBanus
JlopeHna g KOOpAMHAT-BPEMEHM B 3-
MEpPHOM BUJE. PETATUBUCTCKUN 3aKOH

CJIOKEHMSI CKOPOCTEH.

[IpeobpazoBanms Jlopenma TUTST
YEeTBHIPEXMEPHBIX BEKTOPOB. 3aKOHBI
npeoOpazoBaHus HaIpsHKEHHOCTEH
ANEKTPOMArHUTHOTO OIS Tenzop
OJICKTPOMAarHuTHOIO T10JI1 n €ro
WHBapUaHTBl. TEH30pbl B MPOCTPAHCTBE
MMHKOBCKOTO.
3apsa B 2J1eKTPOMATHUTHOM MOJI€. q .
€TBIPEXMEPHBII MTOTEHIINAT OIS

VYpaBHEeHHsT JBWXKEHUS 3apsga B IOJeE.
KannOpoBouHasi MHBApPHAHTHOCTb.

,HBI/I)KGHI/IG 3apsaaa B ITIOCTOSHHBIX




OJIHOPOJIHBIX 3JIEKTPUUYECKOM M MarHUTHOM
noJigx. TeH30p AIEKTPOMArHUTHOTO TOJIS.

[IpeobpazoBanus
VHBapuaHThI MOJIS.

Jlopenna i moJs.

Oyukuua  Jlarpanka — peNSITUBUCTCKOU
3apsHDKEHHOM ~ 4acTULbl  BO  BHEIIHEM
JJIEKTPOMAarHUTHOM  IIOJIe.  YpaBHEHMS
JBWKeHUs B popme Jlarpanika.

Paccesinue INNEKTPOMATrHUTHBIX BOJIH.

CuJia Jiy4ucToro TpeHmus.

Paccesnune  JMHEWHO  NOJISIPU30BAHHOMU
IUIOCKOM  DJIEKTPOMAarHMTHOM BOJHBI Ha
HU30TPOITHOM T'apMOHUYECKOM OCLUJLIATOPE.
Cuna Jyd4nucToro TpeHusl.

TeH30p JHEPrun-umMily’jabca.

TeHnzop dHepruM-uMILyJbCa.
OBICTPO ABMIKYILIMXCS 3aPsIOB.

N3nyuyenue

DJIEKTPOCTATHKA MPOBOTHUKOB.

VYpaBHEHUS U TPAHUYHBIEC YCIOBUS ISl TTOJIS
¥ TIOTEHIIMAIOB. MeToa n300paxxeHui.
[Torenmmanel 1 emkoctu. KpaeBbie 3amaun
3JEKTPOCTATHUKHU.

DJIEKTPOCTATHKA INJIEKTPUKOB.

Cunpl, AelcTByOIME MEXIY 3apalaMu U
IuoNeKTpukaMu.  [loBepXHOCTHBIE CWIBI Y
JWIICKTPUKOB.

CI/IJ'II)I, I[eﬁCTBYIOIlIHG Ha MOUSJICKTPHUK BO
BHCIIHEM IIO0JIC.

10.

MaruuTocraTuka.

Kpaesble 3amaun. YpaBHEeHUs U I'paHUYHBIE
YCIJIOBMS IS IIOJISL.

MarauTHeIE TIOJII TOCTOSHHBIX  TOKOB.
Mertox BBIUKCIEHUS MAarHUTHOM DHEPIUU
CHCTEM TOKOB.

NHAYKTUBHOCTS.
B3aMMOJICHCTBHS.

Cunel  u dHeprus

11.

BJIEKTI)OI[I/IHaMI/IKa ABHIKYIIMXCH CPEN.

OCHOBBI MAarHUTHOM THAPOANHAMUKHU
HepeHHTI/IBI/ICTCKI/Ie YpPaBHCHUA ABHUKCHUS.

SIBnenue pacnpoctpanenuss MIJ] BoiH B
cpenax.

12.

KBa3ucranuonapubie
NMPOBOIHUKAX.

ABJICHUA B

KBa3I/ICTaLII/IOHapHOG HpI/I6J'H/I)KeHI/Ie JJI
MMOKOALICTOCA MPOBOJAAIICTO BEIICCTBA.

HapaMeTp MIPOHUKHOBCHUA MAargamMTHOI'O

I10JIA B IPOBOJAIICE BEIICCTBO.

CunpHbI U cadblii CKUH-2PDEKT.

13.

Kommiexkcnas
NMPOHULAEMOCTb.

AUIJICEKTPUHICCKAN

Cootnomenne Kpamepca-Kponura. TeHszop
JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

14.

Pacnpocrpanenue IIOCKHUX
IJICKTPOMArHMTHBIX BOJIH B IPO3PAYHBIX
cpenax.

Ycnosus pacnpocTpaHEeHUs
3JIEKTPOMArHUTHBIX Kose0aHui B
MOHU30BaHHOM pa3psLKEHHOM rase.

OtpaxeHnue u pesoMJIEHUE




JNIEKTPOMArHUTHBIX BOJIH HAa TPaHMIIAX
pazfensisi IByX Cpel.

CeMuHapbl

1. Temsr 1-3 BekropHblii aHanu3 W naenbTa-QyHKIOUS B
MPUMEHEHUH K 3JIEKTPOJMHAMUKE TOJIEH U
3apsJ0B B BaKyyMe.

2. Temsr 4-5 Pemienue 3amad 1o  3JIEKTPOCTAaTUKE U
MarHUTOCTAaTHKeE.

3. Temsr 6-7 Ilnockue Bosubl. Ilotenmumansl Jluenapa-
Buxepra. bauxHss ¥ BOJTHOBAs 30Ha.

4, Tema 8 KontponbHas padoTa no temam 1-7

S. Tema 9 W3nydyeHne  HEpeNATUBUCTCKUX  YacTHIL,
JBUKYLIUXCA 10 33IaHHOMY 3aKOHY.

6. Temsr 10-12 W3nydyeHne wdactull 0OpU  CTOJKHOBEHHUHU.
Paccesinue snexTpoMarHuTHbIX BosiH. Cuila
JTYYHCTOTO TPEHHUSI.

7. Tema 13 KontponbHas padoTa o temam 9-12

8. Tewmsl 14-15 TeH30p 3JIEKTPOMArHUTHOTO MOJIsL. 3aKOHbI
COXPaHEHHUSI.

0. Tema 16 KontponbHas padoTa no temam 1-15

10. Tewmsr 17-18 DNeKTpocTaTUKa  MPOBOJHUKOB  METO]
N300paKeHUH.

11. Tewmsr 19-21 [ToreHmanel 1 EMKOCTH.

12. Tema 22 KontponbHas padota o temam 17-21

13. Temsr 23-25 Kpaesbie 3a/1a41 JJIEKTPOCTATHUKH.
DneKTpocTaTHKa AUDIEKTPUKOB.

14. Temsl 26-27 Cuiibl, ACHCTBYIONIME HA JUAJIEKTPUK BO
BHemrHeM mone. CTalMoHapHbIE TOKU B
MPOBOIHHKAX.

15. Tema 28 KonTtponsHas pabora no Temam 23-27

16. Temsr 29-31 WupnyktuBHOCTE.  CuIbl M DHEprus
B3aumojeicTBus. CKUH-2PEKT.

17. Temsr 32-33 KBasucramnmonapueie SIBJICHUSL.
DJEeKTpOIUHAMHUKA  JIBHKYIIMXCS  Cpe.
KowmrmnekcHas TUDIIEKTPUYECKast
MIPOHUIIAEMOCTb.

18. Tewma 34 KonTpomibHas padora o Temam 17-33




7. ®oHa oueHouHbIX cpeacts (P®OC) s ouUeHMBAHHSA Pe3yJbTATOB O0y4YeHHUS IO
JUCHUIIMHE (MOIYJII0)

7.1. TunoBble KOHTPOJIbHbIE 3aJaHUsI HJIM HHbIE MATEPHAJbI /UIS TNPOBEIEHUS

TeKYIIero KOHTPOJIS yCIeBaeMOCTH.

Cucrema KOHTPOJIS 3HAHWW BKIFOYAET NMPOMEKYTOUHYIO aTTECTAIMIO: 3a4eT B KOHIE IISITOTO
CeMecTpa M PK3aMEH B KOHIIE IIECTOr0 CeMecTpa. 3adyeT TakKe BKIIIOYAET PElICHHE 33aJad U OTBETHl Ha
BOIIPOCHI IPEToiaBaTelisl. DK3aMeH MPOBOJUTCSA B YCTHOW (hOpME M OLIEHUBACTCS 10 YETHIPEXOAJUTBHOM
CUCTEME: «HEYJOBJICTBOPUTEIILHO», «YIOBJICTBOPUTEIBHO», «XOPOIIO», «OTIUYHO». TeKyrias
aTTecTanus MPOBOJUTCS B BUAC KOHTPOJIBHBIX pa0OT MO MPOHACHHBIM TeMaM (Bcero 3 pabothl 3a 2
cemMecTpa).

IIpuMepbl BApHaHTOB KOHTPOJIBHBIX padoT:
Bapmuanr 1a DAMUITHA . ceeeenneernennnes
1. ToueuHslii 3apsi/1 € pacHoN0KEH Ha PaCCTOSIHUU @ OT OECKOHEUHON IIIOCKON I'paHMIIbI TPOBOIHUKA.
Haiitu norennuan ¢, ni10THOCTh NOBEPXHOCTHOTO 3apsa os, 3Hepruto U u cuity F B3aumozneicTBust
3apsijia ¢ MOBEPXHOCThIO. HaliTu momHbIN MHIYIIMPOBaHHbIHN 3aps.

2. ToHkHi IPSAMON TTPOBOJT C TOKOM Ioe‘IWt PaCIIOI0KEH MapauIeIbHO TPOBOISIICH IIOCKOCTH HA

paccTtosiHuM @ OT Hee. HaliTu MarHUTHOE MOoJjIe U TUIOTHOCTh MOBEPXHOCTHBIX TOKOB B MPHUOIMKEHUN
UCATLHOTO MPOBOIHUKA (0<< &). HaliTu BeImeneBmeecs Temio (Ha 1 JIiHBI).

ot
3. 3asucumocts mesay D(t) m E(t) umeer Bun D(t) = E(t)+ Aty Jei; -E(t-t')dt’, rae oo -
4 0

nossipu3yemMoctb. Haiftu BeipaxkeHue 11s € (@) ¥ ONPeeNIuTh 3aBUCHMOCTh OT YacTOThI M (ha30BOit
CKOPOCTH, a TAK)K€ OIPEJIEIUTh IPYIIIOBYI0 CKOPOCTh B 00JaCTH MPO3PAYHOCTH.

Bapuanrt 10 LOE DY 1701070 PO

1. ToueuHsbIi1 3apsiz1 € pacIoyioKEH Ha PACCTOSIHUM & OT LIEHTPa 3a3eMJIEHHOTO MTPOBOAIIETO 1Iapa
panuyca R. HaifTu noTeHnuan, mioTHOCTh MOBEPXHOCTHBIX 3apsI0B, MOJHBIN 3aps/l, HHIyIIMPOBAaHHBIN
Ha I1ape, YHEPTUIO U CHITY B3aMMOJICUCTBHS 3apsijia C MOBEPXHOCTHIO.

2. [Tonw3ysich COOTHOUIEHUEM Kpamepca—Kponwura, HaWTH JEHUCTBUTEIILHYIO 4acTh
e'(a)) JIUAIEKTPUUECKON MPOHUIIAEMOCTH 10 €€ MHUMOM YacTH , TIE €0 U V —TIOCTOSTHHBIE MTApaMETPBI.

3. Berancauts k03 PUIMEHT CAaMOUHIYKIIUN €IMHUIB] JUIMHBI KOAKCHAJILHOTO Kabes.

Bapuant 2a DAMUITHA . ceeeernrerneennns
1. Hdwoanextpuueckuil map paguyca R C MPOHUIIAEMOCTbIO & HAXOASIIUKCA BO BHEUIHEM OJHOPOJIHOM

IIOJIC EO , pa3pe€3aH Ha ABC IOJIOBUHLI IIJIOCKOCTBIO, HepHeHﬂHKYHHpHOﬁ ITOJIFO. OHpe,Z[eJ'II/ITL (927014

B3aUMOJICUCTBUS NOJIyLIAPUH.
2. TlomyuuTtsb BbIpakeHUE JUIs TEH30pa AUAIIEKTPUUECKON MPOHULIAEMOCTH Pa3pekEeHHOro ra3a 13
HEHUTPAJIBbHBIX OJHONIEKTPOHHBIX ATOMOB, TIOMEIIEHHOTO BO BHEIIHEE IIOCTOSSTHHOE MAarHUTHOE I10JIE

BO . Bocionp3oBarbcs OCLII/IHHSITOpHOﬁ MOACIBIO.

3. Haiitn TpaekTopmio 4acTumsl ¢ Maccoil M, sueprueii E, <0 B nentpansaom none U (r): ~b/r?,

b > 0. Ilpu xakoil BeTMunHe KUHETHYECKOro MoMeHTa L # () yacTuiia MOXKeT MOoNacTh B HEHTP moss?
Bapuanr 20 (O Y110 171 PO,
1. HaiiTi B3aUMHYO HHIYKIIMIO TOHKHX KOAKCHATBHBIX KOJIEI[ C paruycaMu a u b, jnexanmx B
napauIeNIbHBIX IUIOCKOCTAX Ha paccTosiHuu h. PacMoTpeTs npenaenbHbie cinydan a) h>>a, b>>R, 0)

|a— b| >>h >> R (rae R — tonmuna konei), B) a=b >>h>>R. /=1,
2. JlmdnexTpuueckuil map paanyca R ¢ MpoHHIIaeMOCTBIO € TIOMENIEH BO BHEUIHEE OJHOPOAHOE MOJIe

E, . Haiitn moTeHnma Bo BceM NMPOCTPAHCTBE U DJIEKTPUYECKOE T10JI€ BHYTPH LIAPHUKA.
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3.

ToueuHslil 3apsi e1 pacHoIOKEH Ha PACCTOSTHUU & OT LIEHTPa U30JIMPOBAHHOTO MTPOBO/IAIIETO Iapa
pamuyca R, Ha KOTOpBIN HaHECEH 3apsf e; . HaiiTu moTeHInan, mioTHOCTh MOBEPXHOCTHOTO 3apsija,
SHCPTHUIO U CUITY B3aI/IMO,Z[eI>'ICTBPIH.

Bapuant 3a LOF DY 170) 071 SO

1.

BbuciuTh MHIYKTUBHOCTH TOPOUAAIBHOTO COJICHOM A a) MPSMOYTOJIBHOTO CeUeHHs, 0) KPyroBOro
CEYCHMUS.

Haiity BBICOTY OAHATHUS KUAKOCTH C INIOTHOCTBIO O U JUBIIEKTPUUECKOW MPOHUIIAEMOCTBIO &

MEXly IByMS IUTACTUHAMU IUIOCKOT0 KOHJIEHCATOpa, OIYLIEHHBIMU B XKUJIKOCTh, €CJIU K HUM
MPUJIOKEHA Pa3HOCTh MOTEHIIMAIOB V.

[TomyuuTs BeIpaKeHME U1 TEH30pa AUDIIEKTPUYECKON IIPOHUIIAEMOCTH Pa3peKEHHOI0 ra3a U3
HEUTPAJIbHBIX OJHOAIEKTPOHHBIX ATOMOB, IOMEIIEHHOTO BO BHEIIHEE IOCTOSIHHOE MAarHUTHOE

noje B, . Bocrons30BaThCs OCUUUIATOPHON MOJEBIO.

Bapuanr 30 LOB Y110 07 1; P

1.

ToueuHslil 3apsia €1 PacoIOXKEH HA PACCTOSHUM @ OT LIEHTPa M30JMPOBAHHOTO MPOBOJAILIEIO LIapa
pamuyca R, Ha KOTOpBIi HaHeceH 3apsan €. HalTu moTeHnuman, mioTHOCTh MOBEPXHOCTHOTO 3apsa,
SHEPIHI0 U CUIIy B3aUMOJICHCTBHS.

[IpoBoasimumii map paguyca R 1 mpoBOAMMOCTBIO ¢ IOMEIIEH BO BHEITHEE OJTHOPOJIHOE T10JIe

I:|0 COS(Wt). HaiiT MarHUTHBI MOMEHT IIapa 4 U MHTEHCUBHOCTD u3iydeHus |, eciu o<<R<<c/w,

I/ie O — TOJNIIKWHA CKUH-CIIOS.

Haiitu conpoTuBiieHHE 3a3eMIICHUS MEXK/Y IIapaMH ¢ paguycaMu a U b, pacronoKeHHbBIMU Ha
6oubiiom paccrostauu L (L>>a ~ b) 1 moMeIrieHHbIMU B IIJI0XO0 MPOBOISIIYIO CPELy €
MIPOBOJIUMOCTBIO O.

7.2 Tunoswble KOHTPOJIbHBIC 3aJaHHs WJIM HHbIC MaTepHaJbl AJd IIPOBCIACHHUA
l'lpOMe)KyTO‘{HOi/i aTrrecranmu.

- JJIs1 OK3aMCHa

Bompock! sk3amMeHalMOHHBIX OUIIETOB.
1. VYpaBuenus Maxkcgemia u ux pusudeckoe obocHoBanue. Cuna Jlopenna.

2. 3aKOoH COXpaHEHUS PHEPrHuH B MAKPOCKOMMUYECKON 3NIeKTpoArHaMuKe. [I10THOCTh 3Heprun
3JEKTPOMAarHuTHOro nosist. Bexrop IlolHTHHrA.

3. Tlotenumansl anekTpomMarHuTHOTrO mosst. KanubpoBouHas ”HBapUaHTHOCTh. BbIBO/ ypaBHEHU
JUTsl TOTEHIIMATIOB TIpH KanuopoBke Jlopenia u Kynona.

4. ypaBHeHI/IH AJId TIOTCHIUAJIOB CTATUYCCKUX SJICKTPUYICCKOTO U MAIHUTHBIX MOJIEH U X peUICHUA.

PaznoskeHre moTeHIaNa AMEKTPOCTATHYECKOTO TTOJISI 10 MYJIBTHIIONSAM (JI0 KBAAPYTIOIS
BKJTFOUUTENBHO).

6. DneKkTpuYecKuit TMIOIBHBIN MOMEHT. [loTeHIInall 1 HalPSKEHHOCTD TTOJIS DJICKTPUIECKOTO
JUIOJS B CTATUKE. DHEPTUs JUIIOJSA BO BHEIIHEM IOJIE.

7. 3Hepr1/1$1 " CUJia SJICKTPOCTATUUCCKOI' O BSaHMOHeﬁCTBHﬂ ABYX YAAJICHHBIX CUCTEM 3JICKTPHICCKUX
3apsA0B. MOMEHT CHUJIBL.

MarHuTHBI MOMEHT TOKOB. BEKTOPHBIN NOTEHIIMAI U TTOJI€ MArHUTHOTO JUTIOJIS.
YpaBHEHUS 1T IOTEHIMAIOB U UX PEIIECHUE B BUJE 3aa3/IbIBAIOIIUX ITOTEHIIMAIIOB.

10. ITorennunans! Jlnenapa-Buxepra. @usndeckue ycioBus IPUMEHUMOCTH MYJIbTHIIOIHHOTO
pas3ioXeHus B 3a/1a4€ 00 M3ITy4YEeHUH.

11. DnexTpudeckoe TUTIONBHOE M3IydeHue. [loHass MHTEeHCUBHOCTD, YTIIOBOE pacIpesieiiCHHE,
MOJISIpU3AIHSL.
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12.

13.
14.
15.
16.

17.
18.

19.
20.

21.

22,
23.
24,

25.

26.

27.

28.

29.

30.
31.
32.

33.

34.
35.

36.

37.
38.

MaruauTtHoe JAUTIOJIbHOC U3TYYCHHUC. Ilonnas HHTCHCUBHOCTD, YIJIOBOC PAaCIpCACIICHUC,
IoJIApu3anus-.

DNEKTPUUECKOE KBAJPYIIOJIbHOE U3JIyUYeHUE. YTIIOBOE PACIPEEICHNUE U TI0JHAsi MHTEHCUBHOCTb.
Cuna pagualiMOHHOTO TPeHHUsI (B HEPEISATUBUCTCKOM MPUOIINKEHHH ).
Paccesinue 35eKTpoOMarHuTHRIX BOJIH HA U30TPOITHOM IapMOHUYECKOM OCLUIUISITOPE.

[Ipeo6pa3zoBanue JlopeHua s KoopauHat - Bpemenu. Mutepai.

PensruBuctckas kunemaTuka. [IpeoOpasoBanue npoMexxyTka BpEeMEHH U JITTHHBI OTPEe3Ka.

PensituBuCTCKMI 3aK0H cioxkeHus: ckopocte. [IpoctpanctBo MunkoBckoro. [IpumMepbl TeH30poB
Pa3IMYHOIO paHra.

3akoH Hp606paSOBaHI/IH IUIOTHOCTEH 3apsaaa U TOKa U €ro 000CHOBaHME.

KoBapuantnas 3anuce ycioBus JIopeHIa 1 ypaBHEHUM JIJIs1 HOTEHIIMANIA. 3aKOHBI
peoOpa3oBaHUs MOTEHIINAJIOB.

TeH30p aneKTpOMarHuTHOTO 1oJs. KoBapuaHTHas 3anuchk ypaBHeHH MakcBesia J1Jist moJiei B
BAKyYyM€.

3akoHbl IpeoOpa3zoBanus BekTopoB noJs E u H. lHBapuaHThl 371€KTpOMarHuTHOTO MOJIS.
ActpoHomuueckas abepparnus u d¢pdext Jlormepa.

BpIBOJ ypaBHEHUH ABUKEHUS PEIATUBUCTCKOM 3apsSKEHHON YaCTULIBI BO BHELIHEM
JIEKTPOMAarHUTHOM IIOJIE.

JlarpanxuaH Jyist 3apsHKEHHOM YaCTHUIIBI BO BHEIITHEM 3JIEKTPOMArHUTHOM ToJie. Y paBHEHUS
Jlarpanska BToporo poaa. HTerpaisl 1BUKEHUS.

CBs13bp MEX]ly dHEprUei, UMITYJIbCOM, MacCOM U CKOPOCTBIO PEJISITUBUCTKON YaCTULIbI. 3aKOH
peoOpa30BaHus SHEPTUM U UMITYJIbCA YACTHIL.

@ynknua Jlarpanka st 2J1€KTPOMarHMTHOTO MOJIS IPY 33JaHHOM JIBM)KEHUHM NCTOYHUKOB.
ITonyyenue ypaBHeHU MakcBelia U3 MPUHIUIIA CTAlMOHAPHOTO IEHUCTBHUS.

VYcepenHenne MUKpOCKOIIMYECKUX YpaBHEHU MakcBeria. BekTopsl nonspusanuu u
HaMarHU4eHus CPelibl, X CBA3b C IJIOTHOCTBIO CBA3AHHBIX 3apsAI0B U TOKOB. MarepuanbHbIe
yYpaBHEHUS JUIsl MIOJIEH B TOKOSIEMCS BEILIECTBE.

ypaBHeHI/IH AJId TIOTCHIUAJIOB B OTHOPOJHOM ITOKOAIIEMCS BCUICCTBE. KaJ’II/I6pOB0‘{Ha}I
HHBApUaHTHOCTD. Pemenune B BuE 3amma3abIBaronIux IOTCHIINAJIOB.

['pannyHBbIe yCIIOBUSA U1 TIOJIEN B MTOKOSIIIENCSA KyCOUYHO-OAHOPOIHOM Cpee.
3akoH COXpPAaHCHUA DQHCPIUH B DJICKTPOAUHAMUKE IMTOKOAIMUXCA CPE.

Cunesl B QJICKTPOCTATUKEC OUIJICKTPUKOB. 3Hepr1/151 CHUCTCMBI ITPOBOIHUKOB. Cunsl B
SJICKTPOCTATHUKE ITPOBOJHUKOB.

[loTeHnMan B MarHUTHOM I10JI€ CTAIIMOHAPHBIX TOKOB. DHEPI'Hsl MATHUTHOIO OJISI CTAlIMOHAPHBIX
TOKOB. MarHuTHbIi noTOK. K03 puimenTs caMOMHAYKINY U B3aUMOUHAYKIIHH.

KBa3I/ICTaHI/IOHapHOC HpI/I6J'II/I)KCHI/Ie. OcHOBHBIC YpaBHCHUA. FpaHI/ILIBI MMPUMCHUMOCTHU.

[TpoHWKHOBEHNE TIEPUOMYCSCKH MEHSIONITUXCS TTOJICH B TIPOBOIHUK (B KBa3UCTAIIHOHAPHOM
npubmkenun ). CKuH-3QexT.

MarepuanbHbie ypaBHEHUS ISl ABHKYIIUXCS TPOBOAHUKOB. [ImoTHOCTh TOKa. DJ]C MHAYKITNHN
IpH JBMKEHUH KOHTYpa B MarHUTHOM 11oJ1e (00001ieHHbIi 3akoH Dapajes).

OcHOBHBIE YpPaBHEHHSI MATHUTHOW THAPOAMHAMUKH HI€ATEHO TIPOBOISIICH KUIKOCTH.

®opmyasl Kpamepca-Kponura.
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IIKAJIA 1 KPUTEPUU OIIEHUBAHMUA pesyabTaToB 00ydyenust (PO) mo aucnuminHe (MoayJam)

Omnenka 2 3 4 5
POn
COOTBETCTBYIOIINE
BUJIBI OLICHOUHBIX CPEJICTB
3Hanus OtcyrctBue | @®parmeHTapHBIC O6m1re, HO HE CdopmupoBaHHEIE
(Oomawnue 3a0anus) 3HAHUH 3HAHUA CTPYKTYPHPOBaHHBIC CHCTEMaTHYECKNE
3HaHMSA 3HaHMSA
Ymenus OTtcyTcTBHE B uenom B uenom ycnemsoe, HO VYcenemnoe u
(kommponsHbie pabomot) YMEHHH YCIIEIIHOE, HO HE | COAeprKallee OTACTbHBIC CHCTEMaTHYECKOE
CHCTEMAaTHIECKOE IpoOeIBl YMEHHUE yMeHHe
yMEHHE (moryckaeT HETOUHOCTH
HETPUHIHUITHATIBHOTO
Xapakrepa)
HaBbikn OtcyTtcTBHE Hasmiume B nenowm, CchopmupoBaHHbIe
(BJIaJIeHUSsI, OTBIT J€ATEIHLHOCTH) HaBBIKOB OTHEIBHBIX c(hOopMHUpPOBaHHbIC HAaBBIKH (BJI/ICHHS),
(ax3amen) (BnaneHui, HaBBIKOB HaBBIKH (BJIaJICHHs), HO NpUMEHSIEMBIE TIPH
OTIBITA) (Hammuue UCIIOJIb3yEMBIE HE B peuleHuH 3a1a4
(hparMeHTapHOTO aKTUBHOHU (opme
OTIBITA)

- JIA 3a4€Ta
HIKAJIA U KPUTEPUU OLIEHUBAHMUS pe3yabraTtoB o0yuyenusi (PO) no nucunniiune (Moaysii)
Ouenka
PO u
He 3auyteno 3auTeHo
COOTBETCTBYIOIIHE
BUIBI OIICHOYHBIX CPEJICTB
3Hanus OrcyrctBue | ®parMeHTapHbIe O6mrre, HO HE CdopmupoBaHHEIE
(0omawnue 3a0anus) 3HaHUI 3HaHUA CTPYKTYpHPOBaHHEIE CHUCTEMAaTHUYECKHUE
3HAHUIL 3HAHUIL
Ymenust OrtcyTcTBHE B nenom B uenom ycnemHoe, HO Ycnemnoe u
(konmponvuwie pabomuot) yMeHHUH yCIIEIIHOE, HO He | cojepiKaliee OTJeIbHbIe cucTeMaTH4YecKoe
CHCTEMaTHYECKOe npoOerbl yMeHHe yMeHHe
yMEHHE (momycKaeT HETOYHOCTH
HENPUHIUITHATBHOTO
XapakTepa)
HaBbikn OrtcyTcTBUE Hanuuue B nenom, CdopmupoBaHHbIe
(B1afeHNs, ONBIT AeATEIbHOCTH) HaBBIKOB OTJENBHBIX c(hopMHUpPOBaHHBIC HaBBIKH (BJIAJIECHHSN),
(3auem) (BmameHui, HABBIKOB HaBBIKH (BJIAICHUS), HO MIPUMEHSIEMBIC TTPH
OTTBITa) (Hammaue HCTIONB3yeMBbIC HE B peureHnn 3a1a4q
(hparMeHTapHOTO aKTUBHOHU (opme
OTIBITA)

8. PecypcHoe oGecnieuenue:

— IlepeyeHb OCHOBHOW M JONOJHUTEIBHON JIUTEPATYPHI.

1. Bbateirun B.I1., Tonteirua M.H. C60pHMK 3a/1a4 11O 3JIEKTPOAMHAMHUKE U CHICIIMATIBHON TEeOpUU
otHocutenbHocTH / B.I1. bateirun, U.H. TonTeirus. — 4-e u3n. — M.: Jlans, 2010. — 480 c.
2. Jlanpay JIJ., JIupmun E.M. Teopernueckas ¢usuka: B 10 1. T 2 / JI. . Jlannay, E.M.
JIndpmm. — 8- u3a. crep. — M.: ®uzmariut, 2006. — 536 c.
3. Jlanpay JIJ., JTupmmi E.M. Teopernueckas ¢uzuka: B 10 1. T 4 / JI./I. Jlannay, E.M.
Juurut. — 4-e u3z. crep. — M.: dusmariur, 2006. — 720 c.
4. Jlanpay JIJ., JTupmmi E.M. Teopernueckas ¢uzuka: B 10 1. T 8 / JI./I. Jlannay, E.M.
JInpmmu. — 4-e uza. crep. — M.: ®uzmarnut, 2005. — 656 c.
5. Tamm U.E. OcnoBsl Teopuu snexrpudectsa / M.E. Tamm. — 11-e uzn., ucnp. u gom. — M.:
®usmariut, 2003. — 616 c.
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— Onucanue MaTepHATbHO-TEXHNYECKOI0 0o0ecrevyeHusl.
—  VyeGnblit kaburer Nel73, (40,71m2)

—  Yu4eOHbIx ctooB — 9 mrT., cryiaseB — 19 mir.,

— 3-x cTBOpYaras Jocka Juis mena — 1 mT.,

— Cron nns npenogasarens — 1 mrT.

— CrauMoHapHbII 3KpaH 11 IpoekTopa — 1 miT.

9. CooTBeTcTBHE PE3yJabTATOB 00yueHHs M0 qanHOMY dJieMeHTy OIIOII pe3yabTaTam
ocoenusi OIIOII yka3zano B o01eit xapakrepuctuke OIIOIL.

10. SI3pIk mpenogaBaHusl PYCCKUIA.
11. IlpenoaaBartenb (MpenoaaBaTen).

Crapmmii nperogaBarens Kadeapbl UMK U TeohU3UKN, KaHAUIAT PU3UKO-MATEeMATHICCKUX
Hayk Outer EprenpeBnd Kyspmia.

12. ABTOp (aBTOPBI) MPOrpaMMbl.

Crapuuii npenoaasarens Kadeapbl PU3NKU U TeoU3UKH, KaHIUAAT (PU3UKO-MaTeMaTHYECKUX
Hayk Outer EprenpeBnd Kyspmia.
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IHpunoocenue

O®OPMJIEHUE 3K3AMEHAIIMOHHOI'O BUJIETA
AJIA ITIPOMEXKYTOYHOHU U UTOI'OBOU ATTECTALIMU,
MMPOBOAUMOU B ®OPME YCTHOI'O 3K3AMEHA

dopmar (B 3aBUCUMOCTH OT KOJIMYECTBA BOIPOCOB, HATMYUS MM OTCYTCTBHUSA 3a7a4 u T.11.) A-5 unu A-6

OUIINAT MOCKOBCKOI'O 'OCYJAPCTBEHHOI'O
YHUBEPCUTETA umenun M.B. JOMOHOCOBA B r. CEBACTOIIOJIE

Hanpasnenne 01.03.02 ITpuxiiagaas MaTreMaTHKa U HHQOpMaTHKa

(mudp (uudpel) 1 Ha3BaHue (Ha3BaHUS) HANPaBJieHUs (HANPaBJIeHHii) MOATOTOBKH)

VYyeOHast IUCUMITINHA DIESKTPOANHAMUKA

Cemectp 4

DK3aMeHAIUOHHBIU OuieT Ne 1

1. ITorenuuansl JInenapa-Buxepra. Pusnyeckue ycioBusi IPUMEHUMOCTH
MYJIbTUIIOJIBHOTO Pa3JIoKEHUs B 3aJaue 00 U3ITyUYeHUH.

2 ActpoHomuueckas adbeppanus u d3dpdexr ormrepa.

3. [ToTeHnMan B MarHUTHOM TIOJIE€ CTAIIMOHAPHBIX TOKOB. DHEPTHsl MAaTHUTHOTO TOJIS
CTAI[MOHAPHBIX TOKOB. MarHUTHBIN OTOK. KO3 PUITMEHTH CAMOMHAYKIIMH U
B3aMMOWHTYKITHH.

YTBep:KIeHO Ha 3aceTaHuu Kadeapel,

nporokosi Ne 0T « » 20 r.
3aB. kadenpoit (@.1.0)
[TpemomaBaTesns (@.1.0.)
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