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Pabowas mnporpamMMa IUCHMIUIMHBI (MOZIyNsl) pa3paboTaHa B COOTBETCTBHM C CaMOCTOSITEIBHO
ycraHoBieHHbIM MI'Y  o6pasoBarensHbiM crangaprom (OC MIY) st peann3yeMblXx OCHOBHBIX
npodeccHoOHaTBHBIX 00Pa30BaTEIBFHBIX IPOTPAMM BBICHIET0 00pa30BaHMsI MO HAMPaBICHUIO TOATOTOBKU
«®Pu3uka» B penakuuu npukaza MI'Y ot 30 nexadbps 2016 r.

I'onx (roner) mpuema Ha oOydenne 2016, 2017, 2018, 20109.

Kypc — 3
cemecmpol — 5, 6
3a4emuvlx eOunuy — 1
axademuyeckux yacos — 140, ¢ m.u.
aexyuil — 70 wacoe

npakmuydeckux sanusmut — 70 uacos

Dopma npomescymoyHol ammecmayuu.

3ayem 6 5 cemecmpe, 9K3AMEH 6 6 cemecmpe



1. Mecto aucuuniaunsl (MmoayJis) B ctpykrype OITIOII BO.

Kypc "Dnexrpoaunamuka", untaemsiii B S U 6 cemecTpax, mpeAcTaBiasieT COO0H OCHOBY ISl BCETO
JanbHEHIero oO0ydeHus CTyAeHTa-(Gu3nka. B HeM BBOISITCS OCHOBHBIE METOJBI TEOPETUYECKOTO
OTIMCAHUs, pacueTa, KAYeCTBEHHOTO M KOJIMYECTBEHHOTO aHaliM3a PEIICHHs 3a7a4 MO0 dJIEKTPOAMHAMUKE,
o0mux st OOJILIIMHCTBA (PU3UYECKUX CHCTeM. MaTeMaTHUeCKOW OCHOBOW Kypca SIBIISIOTCS Pa3fIeiibl
Kypca MaTeMaTHKH, BKJIOYas, B YaCTHOCTH, MAaTEMaTHYECKUU aHAJIN3, AHATUTHYECKYI0 T€OMETpPHIO,
TUHEHHYI0 —anrebpy, Teopuro (YHKIUH KOMIUIGKCHOW TepeMeHHOW, auddepeHInanbHble |
WHTETpaAJIbHbIC YPAaBHEHMUSI.

2. BxoaHble TpeGOBaHMS IS OCBOEHUS IUCHUIJIMHBI (MOIYJIs1), MPeIBAPUTEIbHbBIE YCI0BHUS
(ecs1u ecThb).

VcmenHoe ocBoeHHE JUCITUITIINH <<3J'I€KTpOMaFHeTI/I3M» M TI0 BBICIICH MaTeMaTHKE.

3. Pe3yabTarhl 00y4YyeHHs] MO JHCHHUIJIHHE (MOIYJIO), COOTHECEHHbIe ¢ TpedyeMbIMHU
KOMIIETEHIIMSIMUA BBINIYCKHUKOB.

[Tnanupyemsble pe3ynbTaThl 00ydeHHsI 10 AUCHUIIIIMHE (MOJYIIIO):
3HaTh:

MOHSTHSL:

- DNeKTpoCcTaTUKa U MarHUTOCTATHKA

- [Inockue Bosnbl. [loTenimans! JInenapa-Buxepra. bivkHsig v BOJTHOBast 30HBI.

- V3nydenue HepeasITUBUCTCKUX YaCTHIL, IBMKYIIUXCS 0 3aIaHHOMY 3aKOHY.

- V3nydenue 4acTull mpyu CTOJIKHOBEHUU.

- Paccesnue anekTpoMarHuTHBIX BOJIH. CHila Ty4uCTOrO TPEHHUS.

- [Ipeo6pazoBanus JlopeHia.

- TeHzop 37eKTPOMarHUTHOTO HOJISI.

- JIBmxeHue 3apsyKEHHBIX YAaCTHI] B JIEKTPOMArHUTHBIX MOJISIX. IHTerpasisl 1BHKEHHUS.

- Tenzop sueprum — umirysnbca. M3nydenue 6pICTPO ABMKYIIUXCS 3apsiIOB.

- DJIeKTpOCTaTHKA TPOBOIHUKOB. MeTo 1 n300pakeHH.

- [loTeHMabl U EMKOCTH.

- KpaeBble 3a1auu 31eKTPOCTaTUKU

- DNEeKTpOCTaTUKA TUIIIEKTPUKOB.

- Cuuibl, IEHCTBYIOIME Ha IUAJIEKTPUK BO BHEIIHEM IIOJIE.

- CranoHapHbIe TOKH B TPOBOTHUKAX.

- UanykTuBHOCTD. CHUITBI U DHEPTHS B3aUMOICHCTBUS.

- CkuH-3QexT.

- KBa3ucraunoHapHbl€ SIBJICHHS B IPOBOJHUKAX.

- DJEKTPOIMHAMMKA JBMKYIIUXCS CPE/I.

- Kom1iekcHas 1uanekTpuieckas IpOHUIIAEMOCTb.

YMmerTs:
- IPUMEHSTh U3YyYEHHBIE METOABI IIPY PELIEHUH 3a/a4.
Bnaners:

- 3aKOHaMH COXPaHEHMsI IPU B3aUMOAECHCTBUN YACTHULL.
- YpaBHEHUAMH ABIKeHUs B (popme Jlarpanka.



mMmets onbIT:
- IpUMeHeHus peoOpazoBanuii JlopeHna B 3a1ayax 3JI€KTPOAMHAMUKH.

4. ®opmat 00y4eHHsI — KOHTaKTHBIM.

5. O0beM QMCHUIIUHBI (MOAYJIS) COCTaBiIseT 7 3.€., B TOM uncie 140 akageMU4ecKux 4acos,
OTBE/ICHHBIX HAa KOHTAKTHYIO pabOTy OOy4aromuxcs ¢ IperojaBareieM (ayauTOpHas Harpyska), 112
aKaJIEMUYECKUX YaCOB HA CAMOCTOSATENIbHYIO Pab0oTy 00yUJaromuXcs.

6. ConpepxaHue TUCHUILUIUHBI (MOIYJs), CTPYKTYPHMPOBaHHOe MO TemaMm (pa3aeiam) ¢
yKa3aHUueM OTBEJeHHOI0 HA HUX KOJIMYECTBA aKaJeMHYeCKUX YACOB H BH/IbI YUeOHBIX 3aHSTHIA.

6.1. CrpykTrypa AUCHMIUITAHBI (MOAyJisf) mo TemMaMm (pa3aejaM) ¢ yKa3aHHeEM
OTBEIE€HHOI0 HA HUX KOJMYECTBA aKaJleMUYeCKUX YaCOB U BUAbI Y4eOHbIX 3aHATHH.

HaumeHoBaHue HoMuHaJibHbIE TPYA03aTPATHI 00Y4YAIOLIEr 0CS
pa3aesioB M TeM KonrakTHas pabdora CamocrosiTeJbHAs " =
AUCHMIINHBI (pa6ora BO pabora o0yyaromerocsi, 51 5
(MoayJisn), B3aMMO/IEHCTBUH C aKajgeMHu4ecKue g =
npenojgaBaresiem) 4achbl = =7
®dopma Buabl KOHTAKTHOM % : § E
MPOMEKYTOYHOM padoThl, q:: T
aTTecTalliy 10 | aKa/JleMHYeCKHe YaChl = i 3 Z;)
JUCHHUILINHE ° o = 5 E S
(vozytio) = O e 3 g —Z
= E % 2% ) =
= & & E 5 I~
25| EEE k- 5
= 3
5 cemectp
YpaBHeHHs Koncynp | Pemenue 6 16 -
3JIEKTPOMArHWTH. | TalWu, S5 | 3a1ad, 5
0JIs
CrannoHapHbIe Koncynb | Pemenue 6 14 -
AJIEKTPOMArHuTH. | Tauuu, 4 | 3amad, 4
0JIs
OnexrpoMarHuTH. | Koncyns | Pemenne 7 17 -
BOJIHBI Tauuu, 5 | 3agad, 5
Coeu. Teopus Koncyns | Pemenue 7 17 KonrtponbHas
OTHOCHUTENILHOCTH | Taluu, 5 | 3a7ady, 5 pabota
3apsn B Koncyns | Pemenue 6 14 -
ANIEKTPOMAarHuTH. | Tanuu, 4 | 3agad4, 4
rnoJje
Paccesnue Koncyns | Pemenue 7 17 -
JJEKTPOMArHuTH. | Tauuu, 5 | 3amgad, 5
BoJiH. Cuna
JTY4UCTOTO
TPEHHUSI.
Tenszop sneprun- | Koncyns | Pemenne 6 16 -
MMIYJIbCA TanMu, 5 | 3amay, 5




6 cemecTp

Onexrpocratuka | Koncyns | Pemenue 7 17 -
IIPOBOJTHUKOB Tanmuu, 5 | 3agad, 5
Onexrpocratuka | Koncyns | Pemenue 7 17 -
JIMAJIEKTPUKOB Tanmuu, 5 | 3agad, 5
Marnutocratuka | Koncyns | Pemenue 6 14 Kontponsnas
tanuu, 4 | 3agay, 4 paborta
OnextpoauHamuk | Koncyns | Pemenue 7 17 -
a JBIKYIIUXCS Tanuu, 5 | 3agad4, 5
cpen
Ksasucranmonapu | Koncyns | Pemenue 6 14 -
BIC SIBJICHUS B Tanuu, 4 | 3agay, 4
MIPOBOTHUKAX
OnextpoauHamuk | Koncyns | Pemenue 7 17 -
a JBIKYIIUXCS Tanuu, 5 | 3agad, 5
cpen
KommuiekcHas Koncyns | Pemenue 7 17 KoHnTtposbHas
TUDJICKTpUYecKas | Tamuu, S5 | 3amgad, 5 paborta
MIPOHUIIAEMOCTh
Pacnpoctpanenune | Koncyns | Pemenue 6 14 -
AJIEKTPOMArHUTHBI | Tauuu, 4 | 3amad4, 4
X BOJIH B
MIPO3paYHbIX
cpenax
Hpyrue BubI - - - - -
CaMOCTOSITENIbHOU
paboTsl (Ipu
HaJU4HH):
Hanpumep,
KypcoBas pabora,
TBOpUYECKas
pabora (dcce)
70 70 98
[TpomexxyTounast 14 14
aTTecranus
(3auem(vt) u (unu)
9K3aMeH(bl))
Hroro

6.2. Conep:xkanue pa3ieyioB (TeM) THCIHHIIMHBI.

No i/m ‘ HaumenoBanue paznienos (Tem) JUCIUITITUHBI | ConepxaHue pa3enoB (TeM) AUCIUTIINH

Jlexiun

1.
YPaBHEHI/Iﬂ IJICEKTPOMArHUTHOIO IMOJIA.

OCHOBHBIE MaTeMaTHYECKHUE COOTHOIIECHHMS,
UCTIOJIb3yeMble B KJIacCUYECKOM
JNIEKTPOANHAMUKE. YpaBHEHUs MakcBesia
B JuddepeHInanbHON M HMHTErpalbHOU

dbopme
Cuna Jlopeniia. 3akoH coxXpaHeHHs 3apsijia U

3aKOH COXpPAaHCHUA OHEPTUn B
SJICKTPOAMHAMMUKE.




Ces3p mosiet u norenuuasioB. KamnbpoBka
JlopeHiia ¥ ypaBHCHHUsS il TIOTCHIMAJIOB B
9TOU KammOpoBKe. Peenne ypaBHEHHA TS

INOTCHIMAJIOB B BHUAC  3ala3abIBarOIIMNX
IMOTCHIINAJIOB.
CTaHI/IOHaprIe JICEKTPOMATIHUTHBIC YPaBHeHI/Ie JJIA noTeHIMaJia
moJisl. QJICKTPOCTATUYCCKOI'0 ITOJIA U €ro pCliCHUucC.

Pasnoxenue HoTeHIMaIa
AJIEKTPOCTATUUECKOTO TOJIST o
MYJII)TI/IHOJISIM.

DNEeKTPUYECKUM JUTIOJIBHBIA MOMEHT U €ro
noje. [loTeHnman W HaNpsKEHHOCTh MOJIA
AIEKTPUYECKOTO AUIOJIS B AJIEKTPOCTATHKE.

OHeprust JUNOJS BO BHEIIHEM IOJeE.
ONEeKTpUUECKU KBaJPYMOJbHBIH MOMEHT U
€ro moJjie. ODHEPrus JIEKTPOCTATHIECKOTO
noyisl. OHEprus M Ccuia B3aUMOJECHCTBHS
JBYX YIOAQJICHHBIX TOUEYHBIX 3apsA0B.

VYpaBHEHUsI 111 BEKTOPHBIX MOTEHIIMAJIOB.
BekTtopHbIi TOTEHIMAT B HANPSHKEHHOCTH
MMOJsI MATrHHTHOTO JUMOJA B  CTaTHKE.
OHEeprusi HOCTOSSTHHOTO MAarHUTHOTO TOJISA.

3JIeKTp0MaFHPITHbIe BOJIHBI.

CBoOliCTBa  IUIOCKUX  3JIEKTPOMArHUTHBIX
BOJIH. 3amas3apIBaroIe MOTEHIIMAIBI.
[Torenmmans JIuenapa-Buxepra.
dusnyeckue YCIIOBHS MIPUMEHUMOCTH
MYJIBTHIIOJIEHOTO pa3IIoKEHUS It
W3JIYYAIOIINX CUCTEM.

DJIEKTPUYECKOE
MaruautHOE JIATIOJILHOE M3ITy4YCHHE.
IToTenumansl, HaMpsHKEHHOCTH  TIOJICH,
WHTEHCUBHOCTh M YIJIOBOE paclpeieiecHue
ANEKTPUYECKOTO UIOJIBHOTO H3ITYUYEHHUS.

JUITOJIBHOC H3JIy4YCHHUC.

Cuna paanaiiOHHOTI'O TPCHUA B
HCPCILITUBUCTCKOM HpI/I6J'II/I)I(eHI/II/I.
Paccesnue QJICKTPOMArduTHBIX BOJIH Ha
H30TPOIMTHOM I'apMOHHWYCCKOM OCHHUILIATOPC.

Cl'leul/la.]]bﬂaﬂ TEOPUSA OTHOCUTECJIBbHOCTH.

[IpuHuun oTHocuTeNnbHOCTU. MHTEpBal H
cobcTBenHoe BpeMs. [IpeobpazoBanus
Jlopernnia st KOOpAMHAT-BpEMEHU B 3-
MEpPHOM BUJE. PensITUBUCTCKUIT 3aKOH

CJIOKEHUSL CKOPOCTEM.

[TpeoOpazoBanus Jlopenua JISt
YETBIPEXMEPHBIX BEKTOPOB. 3aKOHEBI
npeoOpa3oBaHms HaIPSKEHHOCTEN
AIEKTPOMArHUTHOTO MOJIS. Tensop
AIEKTPOMArHUTHOTO OIS u ero
VHBapuaHTbl. TeH30pbl B IPOCTPAHCTBE
MuHKOBCKOTO.




331)5[)1 B JJIECKTPOMArHuTHOM I10J1€.

YeTpipexMepHbIN [IOTEHIUAI OJIA.
VYpaBHEeHMsT JABWXKEHMS 3apsna B IIOJIE.
KannbpoBouHasi ”HBAPUAHTHOCTb.

I[BI/I)KGHI/IG 3apsaia B IIOCTOSAHHBIX
OJHOPOJHBIX JJICKTPUUCCKOM M MArHMuTHOM
IIOJIAX. T€H30p OJICKTPOMAIrHUTHOTIO IT0JIA.

[IpeobpazoBanus
WMHBapuaHTHI NOJIA.

Jlopenua i mods.

Oyukuua  Jlarpanxka — pensITUBHCTCKOU
3apsDKEHHOM  4YacTUIbl  BO  BHEIIHEM
AIEKTPOMArHUTHOM  IOJIE.  YPaBHEHHs
JBUKEHUS B popme Jlarpanxka.

Paccesinne 3JIEKTPOMArHUTHBIX
Cuiia JIy4ucTOro TpeHus.

BOJIH.

Paccesnue  nMHEMHO — MONSAPU30BAHHOMN
IJIOCKOW  3JIEGKTPOMAarHUTHOM  BOJIHBI ~ HA
MU30TPOITHOM TAPMOHUYECKOM OCLHUIUIATOPE.
Cuita Ty4ucTOrO TPEHMS.

TeHnzop 3Hepruu-uMmyJbca.

TeH30p >HEpruU-UMITyJbCA.
OBICTPO IBMKYIIHUXCS 3apsiJIOB.

N3nydyenune

JIEKTPOCTATHKA NPOBOAHHKOB.

YPaBHeHI/IH 158 I‘paHI/I'-IHBIe YCJ'IOBI/ISI JUJIsT T10JIA
Y TIOTEHITHATOB. MeTo 1 n300pakeHUH.
[Torenmmansl 1 emkocTH. KpaeBwie 3amauun
AJIEKTPOCTATHKHU.

DJIEKTPOCTATHKA JANIJIEKTPHKOB.

Cwiibl, NEUCTBYIOIIHUE MEXIY 3apaiamMu U
TUAJICKTpUKaMU.  [IOBepXHOCTHBIE CWIBI Y

JIICKTPHIKOB.

Cuitbl, JCHCTBYIOIIME HA JTUAICKTPHK BO
BHEIIIHEM IIOJIE.

10.

MaraurocraTuka.

KpaeBbie 3amaun. YpaBHEHHS] U TPaHUYHbBIC
YCIIOBUS JUIS MOJISL.

MarauTHbele TI0JII  ITOCTOSHHBIX  TOKOB.
Metol BBIUUCICHUS MArHUTHOM SHEPruu
CHCTEM TOKOB.

NHIYyKTUBHOCTS.
B3aHMOJICHCTBHS.

Cuibl W 2Heprus

11.

DJIEKTPOANHAMMKA IBMKYIIIMXCS Cpefl.

OCHOBBI MAarHUTHOM TUAPOJUMHAMUKHA
HepeH}ITI/IBI/ICTCKI/Ie YpaBHCHUA NBUKCHUS.

SIBnenue pacnpocrpanenus MI'J] BosH B
cpelax.

12.

KBa3I/ICTaIII/IOHapHLIe ABJCHUSA B

NPOBOIHUKAX.

KBaSI/ICTaI_II/IOHapHOG HpI/I6J'II/I)KCHI/IC JJIsL
MMOKOAMICTOCA IIPOBOAAIICTO BECIICCTBA.

[Tapamerp NPOHUKHOBEHMS
0JIS1 B IPOBOJAIIEE BEMIECTBO.

MAardauTHOTO

CunpHBIN 1 c1a0blid CKUH-2((DEKT.

13.

KoMmmiekcHas
NPOHUIIAEMOCTb.

AUIJICKTPpHUYCCKas

Cootnomenne Kpamepca-Kponura. Tensop
JURJIEKTPUUECKON IPOHUIIAEMOCTH.




14.
Pacnpocrpanenue IJIOCKHUX | YcinoBus pacrpocTpaHeHHS
3J1eKTPOMATHUTHBIX BOJH B MPO3PAYHBIX | JIEKTPOMArHUTHBIX Kosie0aHui B
cpenax. MOHNU30BAaHHOM pa3psLKEHHOM rase.
Otpaxkenue u IIPEJIOMIICHUE
JNIEKTPOMArHUTHBIX BOJIH Ha TpaHUIAX
pas3zaensisi IByX Cpej.
CeMuHapbl
1. Temsr 1-3 BekropHbii aHanmu3 W nenbra-QyHKIOUS B
NPUMEHEHUH K JJIEKTPOJMHAMUKE TIOJIEH U
3apsi/IoB B BaKyyMe.
2. Tewmsr 4-5 Pemienne 3amad 1o  DIIEKTPOCTAaTUKE H
MarHATOCTATHKE.
3. Tewmsr 6-7 Ilnockue BosHbl. [loTtenmumansl Jlnenapa-
Buxepra. bavxkHsAs 1 BOTHOBAs 30Ha.
4. Tema 8 KontpoapHas pabora no temam 1-7
o. Tema 9 W3nyuenne  HEpEeNSITUBUCTCKUX  YaCTHII,
JBIDKYITUXCS TIO 33JJAHHOMY 3aKOHY.
6. Temsr 10-12 Wznyyenne YacTHIl TNpPU CTOJKHOBEHUH.
Paccessnue anekrpomarHuTHbeIX BOJH. Cuia
JYYHCTOTO TPEHUSI.
7. Tema 13 KonTtponpsHas pabora mo remam 9-12
8. Tewmebr 14-15 TeH30p 2JIEKTPOMAarHUTHOTO TOJIA. 3aKOHBI
COXpaHEHHUS.
9. Tema 16 KontpospHas pabota mo temam 1-15
10. Temsr 17-18 DIIeKTpOoCTaTUKA MIPOBOTHUKOB METOI
HN300pakeHUH.
11. Temsr 19-21 [ToTeHIaabl 1 EMKOCTH.
12. Tema 22 KontposbpHast pabota mo temam 17-21
13. Temsbr 23-25 Kpaesbie 3a/1a4u AJIIEKTPOCTATHKHU.
DNeKTpOCTaTUKA AUIICKTPUKOB.
14. Temsr 26-27 Cuiibl, JEUCTBYIOIIME HA JUAJIEKTPUK BO
BHemtHeM 1osie. CTalMoHapHbIE TOKU B
MIPOBOJHHKAX.
15. Tema 28 KonrtponbHas padora no remam 23-27
16. Temsr 29-31 WunykruBHocte.  Cunsl M DHeEprus
B3anMoieiicTBus. CKUH-2PPEKT.
17. Temsr 32-33 KBasucranuonapusie SIBJICHUSL.
OJeKTpoMHAMMKa  JIBUXKYIIUXCS  Cpejl.
Komnuekchas JMRJIEKTPUYECcKast




IMPOHUITACMOCTb.

18. Tema 34 KonTpomnsras pabora o Temam 17-33

7. ®oua oueHouHnix cpeactB (®OC) s oUeHMBAHUA Pe3YJbTATOB O0Y4YEeHUSI M0
AMCUUIIMHE (MOYJII0)

7.1. TunoBble KOHTPOJIbHBbIE 3aJaHHSl WJIM HHbIe MaTepHaJbl VI IPOBeJICHUs!

TeKyllero KOHTPOJisl yCIieBaeMOCTH.

Cucrema KOHTpOJISI 3HAHMM BKJIIOYAET NPOMEXKYTOUHYIO aTTECTAIMIO: 3a4eT B KOHIE ISTOrO
ceMecTpa M 3K3aMEH B KOHIIE LIECTOr0 CeMecTpa. 3adyeT TAaKKe BKIIIOYAeT pelIeHHe 3a7ad U OTBEThl Ha
BOIPOCHI MpernoaBaTelis. JK3aMeH MPOBOJUTCS B YCTHOM (OopMeE M OLIEHUBAETCS 10 YEThIpeXOaIbHON
CUCTEME: «HEYJIOBJIETBOPUTENIBHO», «YAOBIETBOPUTENBHO», «XOPOLIO», «OTIWYHO». Tekymias
aTTecTalus MPOBOJUTCS B BMJI€ KOHTPOJBHBIX pabOT MO HMpOHAEHHBIM TemaM (Bcero 3 pabotel 3a 2
cemecTpa).

[Ipumepbl BapuaHTOB KOHTPOJIbHBIX padoT:
Bapuanr 1a DAMHITIHA . eveeerneeinennnns
1. ToueuHslil 3aps]1 € pacroioKEeH Ha PACCTOSIHUU & OT OECKOHEYHO! MIIOCKOM IpaHMIIbl MPOBOIHUKA.
Haiiti norennuan ¢, moTHOCTh MOBEPXHOCTHOTO 3apsaa os, sHepruio U u cuiny F B3aumoeiicTBus
3apsiga ¢ HOBEpXHOCThIO. Hali T MOMHBIN MHIYIIMPOBAHHBIN 3apsi/l.

2. Tonkuii npsiMoii mpoBoJ ¢ TokoM |, ™ pacronosken napauiesabHO TPOBOALIEH MIOCKOCTH Ha

paccrostHuH & OT Hee. HailTh MarHuTHOE 1M0JIe ¥ INIOTHOCTh MMOBEPXHOCTHBIX TOKOB B MPHOIMKESHUN
UJeaTbHOTO IPOBOAHIUKA (0<< &). Haiitu BhIEneBIIeecs Terio (Ha 1 AyTuHB).

3. 3aBUCUMOCTb MEXIY 5(t) U E(t) UMeEET BUJL 5('() = E(t)+ 4r

. v
% Ie_f -E(t—t')dt’, rae oo -
4 0

noJisipu3yeMoctb. Haiitu Beipaxenue s ¢ (w) U ONPeesIuTh 3aBUCHMOCTh OT YacTOThI U (ha30BOit
CKOPOCTH, a TaKXKe OMPEJICIUTh IPYNIOBYIO0 CKOPOCTh B 00JIACTH IPO3PAYHOCTH.

Bapuanr 10 LOFRYI70 07 0 PO

1. ToueuHbI# 3apsi]i € PACIIONIOKEH HA PACCTOSIHUM & OT [EHTPa 3a3eMJIEHHOTO MPOBO/IAILETO [Iapa
paauyca R. HaiiTi moTeHIuan, mioTHOCTh MOBEPXHOCTHBIX 3apsAI0B, MOJHBIHN 3apsi, HHAYLIUPOBAHHBIN
Ha I1ape, SHEPTUIO U CHITY B3aUMOJICHCTBUS 3apsijia C TOBEPXHOCTBIO.

2. [Tonb3yscek COOTHOILIEHUEM Kpamepca—Kponura, HaWTH NeUCTBUTEIHHYIO 4acTh
g’(a)) JURJIEKTPUUYECKON MPOHUIIAEMOCTH 110 €€ MHUMOM YaCTH , T/I€ €0 U V —TIOCTOSIHHBIE [TapaMeTPBhl.

3. Beraucauts KOB(i)(i)HI_II/IeHT CaAMOUMHAYKIUH €AUHULBI JJIMHBI KOAKCUAJIBHOI'O ka0ers.

Bapmunanr 2a LOE Y178 115 S,
1. Jlvsnexktpuueckuil map paauyca R C MPOHUIIAEMOCTBIO & HAXOAALIMNICS BO BHEIIHEM OJHOPOIHOM

II0JIC EO , pa3pe€3aH Ha ABC IOJIOBUHLI IJIOCKOCTBIO, HepHCHHHKYHHpHOﬁ ITOJIXO. OHpe,Z[eJ'II/ITL CUuilty

B3aUMOJICUCTBUS NOJTYLIAPUH.
2. Tlomy4wTh BBIpaKEHHE AJISl TEH30pa AUAIEKTPUUECKON MPOHUIIAEMOCTH Pa3pekeHHOTO Ta3a U3
HEUTPAIBHBIX OJHOIEKTPOHHBIX ATOMOB, IOMELIEHHOIO BO BHEIIHEE IOCTOSIHHOE MarHUTHOE TOJIE

BO . Bocnionp3oBarbcs OCHHHHHTOpHOﬁ MOACIBIO.

3. Haiitu TpaekTopHIO YacTUIIBI ¢ Maccoil M, sHeprueli E, <0 B nenrtpambHoMm mone U (r)= -b/r?,

b > 0. IIpu kakoii Bemu4YnHE KHHETUYECKOr0 MOMeHTa L # () JacTHiia MOXET MONacTh B LEHTP MOJIst?
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Bapuant 20 DAMHIHA . eevveerneeineennns
1. Haiitu B3auMHYIO HHIYKIHMIO TOHKUX KOAKCHAIBHBIX KOJICII C panycaMu @ u b, Jexaiux B
napajuieNIbHbIX TIOCKOCTSIX Ha pacctossHuu h. PacMoTpeTs npenenbHbie ciydan a) h>>a, b>>R, 0)

|a - b| >>h >> R (rne R — tomuuna konen), B) a=b >>h>>R. y=1.
2. JlyonexTpuyecKuii map paanyca R ¢ IpOHHUIIAEMOCTBIO & IOMEIIECH BO BHEIIHEE 0THOPOJHOE TI0JIe
E, . Haiitu moTeHiman Bo BceM MPOCTPAHCTBE M AJISKTPUUESCKOE T0JIC BHYTPH IAPUKA.

3. ToueuHsIii 3apsiz e1 PacIONIOKEH HA PACCTOSHUM & OT EHTPa U30JIMPOBAHHOTO IPOBO/ISIIETO IMapa
pamnyca R, Ha KOTOpBII HaHECEH 3apsiy ez . HaliTu moTeHIman, mioTHOCTh MOBEPXHOCTHOTO 3apsiia,
SHEPIUIO U CUJTY B3aMMOACHCTBHUS.

Bapuanr 3a DaAMUIHA.c.veeenneen.
1. BpMHUCIUTh MHAYKTUBHOCTH TOPOUJIATFHOTO COJICHOHUIA a) MPSMOYTOJIBHOTO CeueHus, 0) KPyroBoro
CEUCHHMS.

2. Haiitu BBICOTY MOJHSTHS )KUKOCTH C IFIOTHOCTBIO P U JMAJIEKTPHUUECKON MPOHUIIAEMOCTHIO &
MEXAY IBYMS IUIACTUHAMU IUIOCKOTO KOHJIEHCATOpa, OMYIIEHHBIMHU B )KUJIKOCTh, €CJIU K HUM
MPUJIO’KEHA Pa3HOCTh NOTEHIMAN0B V.

3. TosyunTts BBIpaXeHHE ISl TEH30pa TUDIIEKTPUIECKON TIPOHHUIIAEMOCTH Pa3peKEHHOTO ra3a 3
HEHUTPAJIBbHBIX OJTHOAIEKTPOHHBIX aTOMOB, IOMEIIEHHOTO BO BHEUIHEE MOCTOSHHOE MATHUTHOE

noJie B, . Bocnonb30BaThCs OCHUILUIATOPHON MOJEIIBIO.

Bapuanr 30 DAMHITHA.c.eeeeneeen.

1. Toueunslii 3apsj €1 PACIONIOKEH Ha PACCTOSHUM & OT LIEHTPA W30JIMPOBAHHOTO MPOBOSAILIETO IIapa
pamuyca R, Ha KOTOpBII HaHeceH 3apsAn €2. HalTu moTeHIman, mioTHOCTh TOBEPXHOCTHOTO 3apsja,
SHEPTHIO U CHITy B3aUMOICHCTBUSI.

2. TlpoBoasmmii map paauyca R u mpoBOAMMOCTBIO ¢ ITOMEIIEH BO BHEIIIHEE OJTHOPOJIHOE MOJIe

H, cos(Wt ). HaiiTi MarHMTHBI MOMEHT IIapa 4 ¥ HHTEHCHBHOCTb M3iyuerns |, ecimu S<<R<<c/ o,

rae O— TOJIIUHA CKUH-CIIO.

3. HaiiTi conpoTHBICHUE 3a3eMJICHUS MEXK/y [IIApaMH C paarycaMu a u b, pacrosiokeHHbIMU Ha
6onbmoM paccrosuun L (L>>a ~ b) 1 moMeneHHbIME B IUIOXO MPOBOISIIYIO CPEIY C
MIPOBOJIUMOCTBIO O

7.2 TunoBble KOHTPOJIbHbIEe 3aJaHUA WMJM HHbIE MaTepuajbl s TPOBedeHHs
NPOMEKYTOYHOM aTTeCcTalluM.

- 7S DK3aMeHa
Bormpock! sk3aMeHaIMOHHBIX OUJIETOB.
1. VYpaBuenust MakcBeinia u ux gusndeckoe obocHoBanue. Cuna Jlopena.

2. 3aKOH COXPaHCHHMS YHEPTUU B MaKPOCKOIIMYECKOU AIEKTpouHaMuKe. [[ToTHOCTh SHEprun
3IEKTPOMArHUTHOTO 1oJs. Bexkrop IloitHTHHrA.

3. IloTenumanel QJICKTPOMArHuTHOTO IOJIA. KaJ'II/I6pOBO‘IHa${ HWHBApUAHTHOCTD. BriBog ypaBHeHI/Iﬁ
JUIL TIOTCHIIUAJIOB ITPpU KaJ'II/I6pOBKe HopeHua )51 KYJ'IOHa.

4, ypaBHeHI/IH AJIg TIOTCHIUAJIOB CTATHYCCKUX SJICKTPUUCCKOTO U MAIrHUTHBIX MOJIEH U UX peuicHus.

PasnoxeHne noTeHIMAaa AIEKTPOCTATUYECKOTO TIOJISI IO MYJIBTUIIOJNSM (JI0 KBaIPYIIOJIsI
BKJTFOUMTEIIBHO).

6. 3HeKTqueCKHﬁ JUIIOJNBHBIN MOMeEHT. IloTeHuan u HaIps’KCHHOCTD ITOJIA 3JICKTPUUICCKOT'O
JUIIOJIA B CTATHUKCE. 3Hepr1/151 JUIIOJIA BO BHCIITHEM ITOJIC.

7. DHeprus v cuja dIEKTPOCTATHUECKOTO B3aMMOJICHCTBHSI IBYX YIATCHHBIX CUCTEM DIEKTPHUECKUX
3apsiA0B. MOMEHT CHIIBL.
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10.

11.

12.

13.
14.
15.
16.

17.
18.

19.
20.

21.

22.
23.
24,

25.

26.

27.

28.

29.

30.
31.
32.

33.

34.

MarHuTHbBII MOMEHT TOKOB. BEKTOPHBINM NOTEHIMA U TTOJIE€ MATHUTHOTO JTUIOJIA.
VYpaBHEHU 11 NOTEHIMAJIOB U UX PELICHUE B BUJIE 3aI1a3bIBAOIINX OTECHIHAAIIOB.

ITorenunanse! JInenapa-Buxepra. @usndeckue ycioBUs IPUMEHUMOCTU MYJIBTUIIOJIBHOTO
pa3nokeHus B 3a7aue 00 U3ITyYEHUH.

DNeKTpUYECKOe JUIONIBHOE n3iydyeHue. [1oHas MHTEeHCUBHOCTD, YIIIOBOE paclpeAeIcHuE,
HOJIIPUA3ALIUSL.

MaruuTtHoe numnoJibHOe u3inydeHue. [loaHass MHTEHCUBHOCTD, YIJI0BOE pacIpe/ieieHHeE,
MOJISIPU3ALIUSL.

DNEeKTpUYECKOe KBAIPYIOIbHOE U3IIydeHHE. YTI0BOE PACIPEACICHIE U TI0JIHAs HHTEHCUBHOCTD.
Cuna paguallMoOHHOTO TPEHUS (B HEPENSATUBUCTCKOM MPUOIIMKEHHUH).
PaccesiHue 3neKTpOMarHUTHBIX BOJIH HA U30TPOITHOM FapMOHHYECKOM OCLUIUIATOPE.

[Ipeo6paszoBanue JlopeHua 1ist KoopauHaT - BpemeHu. MHTepBail.

PenstuBucrckas kunemaruka. [IpeobpazoBanue npomMexyTka BpeMEHHU U JAJTUHBI OTpe3Ka.

PensaruBucTckuii 3aK0oH cinoxenus ckopocrel. [IpocrpanctBo MuHkoBckoro. IIpumeps! TeH30pOB
Pa3IMYHOTO PaHra.

3akoH npeoOpa3oBaHus MJIOTHOCTEH 3apsia U TOKa U ero 000CHOBaHHe.

KoBapuanThas 3anuch ycnoBus JIopeHa 1 ypaBHEHUH ISl TOTEHIMAIA. 3aKOHBI
npeoOpa3oBaHus OTCHIIHAIIOB.

Tenzop snekTpomMarauTHOrO noJjsi. KoBapuanTHas 3anuchk ypaBHeHU MakcBesuia 1Jid noJieid B
BaKyyMe.

3akoHbI mpeoOpazoBanus BekTopoB noJist E n H. THBapuaHThI 2IeKTPOMAarHUTHOTO TOJIS.
ActpoHomuueckas adbepparus u dhdext Jomepa.

BBIBOI[ ypaBHCHI/Iﬁ JABWKXCHUA peHﬂTHBHCTCKOﬁ 33p5[)KeHH01>i JacTUullbl BO BHCIIHEM
QJICKTPOMAardHuTHOM IIOJIE.

JlarpanxuaH AJis 3apsSHKEHHON 4aCTHUIbI BO BHEIIHEM 3JIEKTPOMArHUTHOM TOJie. YpaBHEHUS
Jlarpanska Broporo poaa. HTerpaiibl 1BUKEHUS.

CBs3p MCKIY SHCPFHGIZ, HUMITYJIBCOM, Maccou u CKOPOCTBIO peHHTHBHCTKOﬁ qaCTHUIIBI. 3aKoH
npeo6pa30BaHH;1 SHEPIruu U UMITyJIbCa YaCTHULI.

CDYHKI_[I/IH HarpaHma JJIA DJICKTPOMArHUuTHOIO IIOJIA IIPpHU 3aITaHHOM JABWKCHUHW HCTOYHHKOB.
HOHY‘IGHI/IC ypaBHCHI/Iﬁ MakcBenna u3 IIpUHOUIIA CTAIITMOHAPHOI'O JEUCTBUS.

preI[HeHI/IC MHUKPOCKOIIHYCCKHUX ypaBHeHI/Iﬁ Makcaednna. BeKTOpLI MoJIApHU3allui U
HaMaran4eHus Cpe/ibl, UX CBA3b C IINIOTHOCTBIO CBA3AHHBIX 3apsAa0B U TOKOB. MaTepI/IaHLHLIe
YpaBHCHUA JIA MOJIEH B IMOKOSIIIEMCS BEIIESCTBE.

ypaBHeHI/IH AJId TIOTCHIIMAJIOB B OJHOPOAHOM IOKOAMIEMCs BEIICCTBC. KaJ'II/I6pOBOIIHa$I
HWHBAPUAHTHOCTD. Pemienue B BUAE 3ama3abIBaOIINX IIOTEHIIUAIOB.

['pannyHBbIe yCII0BUSA 1S TIOJIEN B MOKOSILIENCS KYCOYHO-0JHOPOIHOM CpeELE.
3aKOH COXpaHEHUs SHEPTHH B SJIEKTPOJUHAMUKE MOKOSAIIUXCS CPE/l.

Cunnl B QJICKTPOCTATUKEC OUIJICKTPUKOB. 3HepFI/IH CUCTCMbI IPOBOAHHUKOB. Cunnl B
QJICKTPOCTATUKE ITPOBOIHUKOB.

[ToTreHian B MarHUTHOM TIOJI€ CTAIIMOHAPHBIX TOKOB. DHEPrus MarHUTHOTO MOJIS CTALIMOHAPHBIX
TOKOB. MarHuTHeIi notok. KoagpuuneHTs! CaMOMHIYKIIMU M B3aUMOWH/TYKIINH.

KBasucranumonapnoe npudnmxerre. OCHOBHbBIC ypaBHEHHS. | paHUIIBI TPUMEHUMOCTH.
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35. IIpoHNKHOBEHHE MEPUOTNIESCKH MEHSIOIUXCS TIOJIeH B IPOBOJHUK (B KBa3UCTAIIHOHAPHOM
npubnmxennn). CKUH-3QPEKT.

36. MarepuanbHble ypaBHEHHS VISl ABIKYIIMXCS TPOBOAHUKOB. [InoTHOCTH Toka. D/1C MHIyKINN
IIpU IBWKEHUHU KOHTYpa B MarHUTHOM 1oJie (0000uieHHbIl 3akoH Dapanes).

37. OcHOBHBIC ypaBHEHUSI MArHUTHOM T'UAPOIMHAMUKH UICATHHO TIPOBOISAIICH KUKOCTH.

38. ®opmynbl Kpamepca-Kponwra.

IIKAJIA U KPUTEPUU OUEHUBAHMUS pe3ynbraroB 00yuenus (PO) no qucuuminne (MoayJiio)

Ouenka 2 3 4 5
PO n
COOTBETCTBYIOIIHE
BU/IbI OLICHOYHBIX CPEJICTB
3HaHus OtcyrctBrue | dparmeHTapHbIE O0mmue, HO He CcdopmupoBaHHbIe
(Oomawmnue 3aoanust) 3HaHUH 3HAHUA CTPYKTYPHPOBaHHbIE cHCTeMaTHYeCKHe
3HaHUA 3HAHMS
Ymenust OtcyTcTBUE B uenom B uenom ycnemrHoe, HO VYcenenHoe u
(xonmponwrvle pabomot) yMEHUH YCIIEIIHOE, HO HE | coJiepXKalliee OTeNbHbIe CHCTEMaTHUYECKOe
cucTeMaTHyecKoe npo0enbl yMeHHe yMEHHUe
yMeHHE (mommyckaeT HETOYHOCTH
HEMPUHIMIHAIBHOTO
xXapakTepa)
HaBbiku OTtcyTcTBHE Hannuue B nenom, CcdopmupoBaHHbIe
(Bi1ageHus, ONBIT JeATEIbHOCTH) HaBBIKOB OTJENbHBIX c(OpMUpPOBAHHEIC HaBBIKM (BJIaJCHUA),
(ox3amen) (BnaneHui, HaBBIKOB HaBBIKH (BJIAJICHHS), HO HpUMEHSIEMbIE TIPH
OIIBITA) (Hamuuue UCTIONIb3yeMbIC HE B pelIeHnHy 3a1a4
(parmMeHTapHoro aKTHBHOM (opme
OTIBITA)

- JIA 3a4€Ta
IKAJIA U KPUTEPUN OLHEHUBAHMUSA pesyabsTaToB o0yuenusi (PO) no gucuuniune (MoayJio)
Or1eHka
POu
He 3auteno 3auTeHo
COOTBETCTBYIOILHE
BUJIBI OLICHOYHBIX CPEICTB
3Hanusn OtcyrctBue | DparmeHTapHbIE OO0mue, HO HE ChopmupoBaHHbIe
(Oomawnue 3a0anus) 3HaHUH 3HAHUS CTPYKTYypHpOBaHHBIE CHCTEMaTHYeCKUe
3HAHHUS 3HAHUS
Ymenus OtcyTcTBHE B nenom B nenom ycnemHoe, HO VYcnemHoe u
(konmponsrble pabomuot) YMEHUH yCHEIIHOe, HO HE | Ccozep)Kalliee OTIeIbHBIS CHCTEMaTHYeCKOe
CHCTEMaTHYeCKOe npoOeIsl yMeHHe YMEHHUE
YMEHHE (momyckaeT HEeTOYHOCTH
HETPUHIHUITHAIBHOTO
xapakrepa)
HaBbiku OtcyrcTBHE Hannawue B nemom, CdopmupoBaHHbIe
(BJ1aeHus, ONBIT /IeATeJbHOCTH) HaBBIKOB OT/IENBHBIX cOopMHUpPOBaHHEIC HaBbIKH (BJIaJCHUS),
(3auem) (BnaneHui, HaBBIKOB HaBBIKHU (BJIAJICHU), HO NpUMEHSIEMBIE TTPU
OITBITA) (Hamame UCTIONIb3yeMbIe HE B pemIeHnH 3a1a49
(hparmeHTapHOTO aKTUBHOH Qopme
OTTBITA)

8. PecypcHoe ob0ecnieuenue:

— IlepeyeHb OCHOBHOM M JIONOJHUTEJIBHON JUTEPATYPHI.

1. bareirun B.IL., Tonteirua U.H. C60pHUK 3a/1a4 1O 37IEKTPOAMHAMUKE U CHIEIIMATIBHOM TEOpHH
otHocurensHoctH / B.I1. Bateirun, M.H. TonTeirun. — 4-e u3a. — M.: Jlans, 2010. — 480 c.

2. Jlanpay JIJ., JIugpum E.M. Teopetnueckas ¢pusuka: B 10 1. T 2/ JL. 1. Jlannay, E.M.
JIuurui. — 8-e u3g. crep. — M.: @usmariur, 2006. — 536 c.
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3. Jlanmay JL ., Jludmun E.M. Teoperuueckas ¢usuka: B 10 1. T 4 / JLI. Jlanmay, E.M.
JIupumi. — 4-e u3g. crep. — M.: @usmariur, 2006. — 720 c.

4. Jlannmay JIJ., JIupmmn E.M. Teopernyeckas ¢usuka: B 10 1. T 8/ JL. 1. Jlangay, E.M.
JIndpumi. — 4-e uza. crep. — M.: @usmarnut, 2005. — 656 c.

5. Tamm WN.E. OcnoBsl Teopuu smektpudectsa / U.E. Tamm. — 11-e u3n., ucnp. u gom. — M.:
®uszmariut, 2003. — 616 c.

— Onucanne MaTepuaILHO-TEXHHYECKOI0 odecreyeHms.
—  YueGubIii kabuner Ne173, (40,71m2)

—  VY4eOHbix cTosioB — 9 mT., cTyabeB — 19 mT.,

— 3-x cTBOpYATas A0CKa Uit Meia — 1 mrT.,

— Cron nns mpenonaBarens — 1 mrT.

— CrauMoHapHbIN 3KpaH AJs IpoekTopa — 1 miT.

9. CooTBeTcTBHE Pe3yabTaTOB 00y4eHus no AaHuomy iementy OIIOII pesyabTaram
ocsoennsi OITOII yka3ano B 001eit xapakrepuctuxke OITOIL.

10. SI3bIK NpenogaBaHus PYCCKHUI.

11. IpenogaBarte/ib (MpenoaaBaTeu).

CoxkoJioB Biagumup AnzpeeBuy.
Crapmuii mpenoiaBaresnib Kageapsl GU3NKA U TeoPU3UKH, KaHTUAAT PU3UKO-MATEMaTHIECKUX

Hayk Oner EBrenbeBuy Kynbiia.

12. ABTOp (aBTOpPBI) NPOrpPaMMBbl.

Crapuuii npenogaBatesnb Kadeapsl GU3UKU U TeoU3UKH, KAaHAUAT PU3UKO-MATEMATUYECKUX
Hayk Oner EBrenbeBuy Kyinbiia.
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Ipunoxcenue

O®OPMJUIEHUE 3K3AMEHAIITMOHHOI'O BUIETA
JJISA MIPOMEXKYTOYHOU U UTOT'OBOU ATTECTALIUU,
MMPOBOJUMOM B ®OPME YCTHOT'O DK3AMEHA

dopmar (B 3aBHCUMOCTH OT KOJMYECTBA BOIPOCOB, HAJTMYMUS MM OTCYTCTBUS 331a4 U T.11.) A-5 i A-6

PUJINAJ MOCKOBCKOI'O
IFOCYJAPCTBEHHOI'O
YHUBEPCUTETA umenun M.B. JOMOHOCOBA B r. CEBACTOIIOJI

Hampasnenue 03.03.02 dusuka

(umdp (mmdpsl) 1 Ha3BaHHe (HA3BAHUS) HANIPaBJeHUs! (HANPaBJIeHUH ) OATOTOBKH)

VueOHas QUCHMIUIMHA DIEKTPOIMHAMUKA

Cemectp 6

Dkx3aMeHaluoOHHBIN Ouiger Ne 1

1. [Torenumanst JInuenapa-Buxepra. ®usnyueckue ycioBUs MPUMEHUMOCTH
MYJIBTUIIOJIBHOTO Pa3JIoKEeHU B 3a/1a4e 00 U3ITyUYeHHUU.

2 ActpoHomuueckas adbepparus u dpdext Jlommepa.

3. [ToTeHan B MAarHUTHOM TIOJIE CTAI[HOHAPHBIX TOKOB. JHEPTHsI MATHUTHOTO TIOJISI
CTAallMOHAPHBIX TOKOB. MaruuTHbIi oToK. KoadduiimeHnTs camonHyKImu u
B3aMMOMHYKIINH.

VYTBepKAEHO Ha 3aceNaHuy Kadeapsl,

mpotokon Ne  oT « » 20 T
3aB. kadenpoit (@.U.0)
[IpenonaBatens (@.1.0.)
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