I'OY BIIO Poccniicko-Apmsiackuii (CliaBsiHCKHI)
YHUBEPCHUTET

YTBep:kaeHo
g 4 npelc'rop I/IHchyTa

Ve
-

Ui I e
~_ 1rf~U~:lﬂ"‘/\,&
———

YYEBHO-METOAUYECKWI KOMILUIEKC JUCHUILINHBI

HaumenoBanue aucuunanaei: 51.0.20 «DJ1eKTPOMArHUTHBIE IT0JIS U
BOJIHBID»

ABTOp: QOKMOp mex. Hayk, npodeccop Aeemucan B.I.
@.U.0, yuenoe 36anue (npu Haruuuu), yuenas cmenenn (npu Hanuvuu)

Hanpassienue noaroroskn: 11.03.02 UHpoOKOMMYHUKANMOHHbIE
TE€XHOJIOTMH H CHCTEMbI CBA3H




1. AHHOTAIUA

1.1. YyeOHas nmporpamMma JUCHUIUIMHBI «DJIEKTPOMAarHUTHBIC MOJI U BOJHBD» OPHUEHTUPOBAHA

Ha TIOATOTOBKY BBICOKONPO()ECCHOHAIBHBIX KaJpOB B OOJIACTH TEIEKOMMYHUKAIUH,

KOTOPBIC JOJIZKHBL 06HaI[aTI> OCHOBOIIOJIAaTralOIUMU 3HAHHUAMU B TCOPHUU KJIACCHYECKOMH

QJICKTPOJUHAMHUKH, B CYTHU JJICKTPOMArHUTHBIX MPOHCCCOB, MPOUCXOAAINIUX B PA3TMYHBIX

cpelax, MOCKOJIbKY OHM HEOOXOAMMBI U SIBISIFOTCS BaXHEHIIMMU MPU MPOESKTHUPOBAHUM U

(YHKIIMOHUPOBAHUHN COBPEMEHHBIX TEIEKOMMYHHUKAIIHOHHBIX CUCTEM U CeTel. AKTyaJIbHOU

HpaKTquCKOﬁ 3az[aqeﬁ AUCHUIIIMHBL ABJISICTCA MOATOTOBKA CTYACHTOB K TBOPYCCKOMY

poeCCHOHATBHOMY BOCIPHATHIO MOCICAYIONUX CIEIUATBHBIX JUCITUTIINH.

1.2. TpynoeMKOCTh B aKaIeMHUYECKUX KpeauTax - 6 u yacax - 216, hopmMa HTOrOBOTO KOHTPOJIS -

DK3aMeEH;

1.3. B3anMocBs35 AUCHUIUIMHBL C APYIUMH JUCHUIUJIMHAMU y‘IGGHOI‘O II1aHa CIICIUAJIBbHOCTH

(manpasyiennsi) pusndeckue ocHOBBI TeXHUKH CBY, OCHOBHBIEC Y3761 OSCITPOBOIHOM CBSI3H,

IMOCTPOCHUC TCICKOMMYHUKAIIMOHHBIX ceTed | CUCTEM, TCOpHUA CBA3HU C IIOABHUIKHBIMU

o0bekTaMu U ¢ nocaenyomumu Y MKJI maructpatypsl.

1.4. Pe3ynpTaThl OCBOEHHUS IPOrPAMMBI TUCLUIIINHBIL:

Kon
HHIMKATOPA
Kon poctu:kenusi | HammeHoBaHuMe MHAMKATOpPA
HanMeHoBaHMe KOMIIETEHIIUH (6 | KOMIETEHIH AOCTHIKEHU I
KOMIIETEHIUH (8 N
coomeemcmeauu pabouum ¢ (6 KOMIIeTeHIHii (6
coomeemcmaeuu pabouum
VueOHbIM NAAHOM) coomeemcmeuy | COOmeemcmauu pabouum ¢
C Y4eOHbIM NIAHOM)
pabouum c VUeOHbIM NIAHOM)
VueOHbIM
NJIAHOM)

Kon npodeccunonanbnoii | Crocoden K opranuzanuu | ITK-8.1 3HaeT ycTpoiCTBO,
KOMIeTeHIHH npodunaktuyeckux  paboT  Ha KOMILUIEKTHOCTh M COCTaB
K-8 PaMOdIIEKTPOHHOM PaZIMORIIEKTPOHHBIX CPEJICTB

000pyIOBaHWHM, HWHBEHTApU3AIUU 1 000pyI0BaHUS

PaZMOAJICKTPOHHBIX ~ CPEICTB | YMeeT npUMEHSITH

BCIIOMOTaTeNIbHOTO 000PYAOBaHUS, MHCTPYMEHTAJIbHBIE CPEICTBA

obecnieueHnto  opranuzanuoHHo- | ITK-8.2 JUTSI COCTaBIICHUS

METOINYECKOM 6a3bl TUISE JOKYMEHTAIUH 110

00CITy>KUBAHHSI PaInO3TICKTPOHHBIX
CPEIICTB U 00OPYIOBAHUS

TEXHUYIECKOMY
COMPOBOXKICHUIO B XO/IC
OKCILTyaTaluu
PaIHOdICKTPOHHOTO
obopynoBaHus




IIK-8 .3

Baaaeer HaBbIKaMu
TUTAHUPOBAHMSI TTOPSAKA U
MOCJIEI0BATEIIBHOCTH
MpOBeACHUS PabOT 1O
00€ECTIeYeHUIO HKCIUTYaTalluu
Pamo3JIEKTPOHHOTO
obopynoBaHus

Koa npodeccuonanbHoii
KOMIeTeHIHH
IIK -9

CrniocobeH K KOHTPOJTIO
KOMIUICKTAI[N U IIPOBEICHUIO
KOHcyﬂbTaL[I/Iﬁ 10 UCIIOJIB30BaHHIO
¥ BO3MOXKHOCTSIM
MH(POKOMMYHUKAITUOHHBIX CUCTEM
W/WJIH VX COCTABJISIONINX TIPH
NPOJIaKe U JOKYMEHTapHOE
COTIPOBOX/ICHUE

K -9.1

IIK-9.2

IIK -9.3

3HaeT OMCKOBBIE
KOMITBIOTEPHBIE IIPOTPAMMBI U
npaBuia paboThl B HUX;
Ha3HAYCHUC U TPaBUIIA
MCIIOJIb30BAHUS
KOMITBIOTEPHOT'O ¥ O(PHCHOTO
o0opyIoBaHUS

YMeer oCcyniecTBIATh TOUCK
nHpopManuu o
MOTEHIINATLHBIX
KOMIUICKCHBIX TIPOEKTaX IO
MpoJIaxKe
UH(POKOMMYHUKAITMOHHBIX
CUCTEM HU/WJIU UX
COCTABIISIOIIHX,
OCYIIECTBIISITH MOMCK
nHpopManuu o
MOTEHINATLHBIX
KOMIUICKCHBIX TIPOEKTaX IO
MpoJIaxKe
UH(POKOMMYHUKAITUOHHBIX
CUCTEM HW/WJIU UX
COCTaBJISIONINX

Biajgeer HaBBIKAMU
MEPBUYHOMN OyXTanTepCcKoi
JOKYMEHTAIUH, PAaBUIAMH
€€ COCTaBJIEHUS U
oopmIleHUs, THCTPYKITUSIMHU
10 TIOITOTOBKE 00paboTKeE 1
XPaHEHUIO OTUYETHBIX
MaTepHuasoB, COCTABICHUS
TJTaHA MPOJIAXK
MH(POKOMMYHHUKAITHOHHBIX
CHCTEM W/MIIA UX
COCTAaBJIAIOIIHX




2. YYEBHAS ITIPOI'PAMMA

2.1. Ilenv Oucuyunnunpl -  W3IyYEHUE OCHOB TEOPUU KIIACCUYECKOW MaKpPOCKOMHYECKON

OJICKTPOJUHAMUKH, SJICKTPOMArHUTHBIX HBHCHHﬁ, MMPOUCXOOAIINX B PA3JIMYHBIX CpCaax U

IpU PacHpoOCTPAaHEHUU BOJH, (OPMHUPOBAHUS y CTYICHTOB HAaBBIKOB IIOCTAHOBKU U

pelICHUA 3aaa4 3JICKTPOANMHAMHWYCCKOI'O XapaKTEpa, a TAKIKC BBIIIOJHCHUSA H€O6XOI[I/IMBIX

pacyeros.

3aodaua - obecniedeHNE OCHOBOTIOJIATAIONINX 3HAHUHN B 00JIACTH AJICKTPOJUHAMUKH U OCHOB JJIS

IMMOHUMaHHsA HW M3YUYCHHUA TMOCICAYIOIMIMUX AWUCHUIUIMH, NOPEAYCMOTPCHHBIX B IIPOrpamMme

o0OyueHusl.

2.2. TpynoeMKOCTh TUCIHILIMHBI U BHIBI y4eOHOW paboThl (B akaJeMHUYecKUx yacax - 216 u

3a4eTHBIX €AMHUIAX - 6) (yoanums cmpoku, Komopwle He 0yOym RPUMEHEHbl 6 PAMKAX

OUCHUNIUHDL)

Bcero, B PacnpenesieHue mo cemecrpam
Buabl yueOHoii paboThI akaj. i v V| VI VI VI
yacax ceM CeM | ceM | ceM | ceM | ceM
1 2 3 4 5 6 7 8
1.00mas Tpy10eMKOCTb H3y4YeHHS 216 216
AUCHMIJIMHBI 10 ceMecTpaM, B T. 4.:
1.1. AynuTopHbIe 3aHATHS, B T. U.: 86 86
1.1.1.Jlekuun 34 34
1.1.2. IlpakTuyeckue 3aHsATHS, B T. U. 52 52
1.1.2.1. JlaGoparopHble pabOThI 36 36
1.1.2.2. CemuHapsl 16 16
1.2. CamocrositenpHas padoTa, B T. 4.: 76 76
1.2.1. TloaroroBka K PK3aMeHaM 38 38
1.2.1.1. [TucpmMeHHbIe JOMAIIHNE 38 38
3aJaHHsI
1.2.1.2. Kypcossie paboTbl
1.2.1.3. Dcce u pedepaTsl
1.2.14. Hpyroe (yka3atsb)
1.3. Koncynpranuu
1.4. Jlpyrue metobl 1 GOpPMBI 3aHATHIA
HToroBelif KOHTpoOIb (DK3aMeH, 3ader, JIK3aMeH o4
qud. 3a4eT - yKas3arh) 54




2.1 ConepxaHue TUCUMILTAHBI

2.1.1. TemaTu4eckuii IJIaH U TPYA0EMKOCTb ayJAUTOPHBIX 3aHATHII (MOIYJIH, pa3aeibl
AUCHUIINHBI M BUJBI 3aHATHI) 110 padodyemMy yueOHOMY IIAHY
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1 2 3 4 5 6
MOJVYJIb 1. DJIEKTPOMAT'HUTHOE I1OJIE U
[TAPAMETPBI CPE/IbI 9 3 - 6 .
BBenenune 2 I . . i
Pa3nea 1. Ucnoab3yeMble MaTeMaTHYeCKHe IIOHATHS H 4 ) ) 4 0
CHMBOJIBI
Tema 1.1. Bexkmopwt u ckanapol 05 05 I 1 .
Tema 1.2. Cxkanapuvie u 6eKmopHule nos 05 05 . 1 .
Pa3nes 2. BekTOpbI 371eKTPOMATHUTHOIO MOJISA M
KJIaccupukanms cpen 0.5 0.5 i i i
Tema 2.1. Bekmopbot 31eKmpuieckozo noas 05 05 . - -
Tema 2.2. Bekmopvt MacHUmMHO20 NOIA 05 05 . . -
Tema 2.3. Buowl noaeit u cpeo 05 05
MOAVYJIb 2. OCHOBHBIE YPABHEHU A
SJIEKTPOJIMHAMUKU 8 3 1 4 -
Pasznen 3. YpaBHenuss MakcBesia 2,5 05 1 1 .
Tema 3.1. Obo6wénnvie 3axonvt Amnepau @apadesn 1 05 I 05 -
Tema 3.2. O606wénnwiit 3axon I'aycca u
COJICHOUOANIbHOCHL MACHUMHO20 NOJIA 1 0.5 " 0.5 )
Pasznea 4. [losiHas cucTeMa ypaBHeHUi 3JIEKTPOAUHAMUKHA 15 05 i 1 .
Tema 4.1. Cneocmeusn ypasnenuii Makceenna, 3akon Oma 1 05 I 05 .
Tema 4.2. Mamepuanvnsle ypagneHus u noJaHas cucmema
YPasHeHull J1eKmMpPoOUHAMUKYU 1 0.5 ) 0.5 )
MOJYJIb 3. TPAHUYHBIE YCJIOBUA olE 25 : - i
Pa3pnen S. I'panuyHbIe YC10BUA 1JI1 BEKTOPOB 0 0
15 15 - - -

JIEKTPUIECCKOI0 U MATHUTHOI'O noJiei




Tema 5.1. I'panuunsie ycnosus 011 6eKmopos

INEeKMPU1EeCcKo20 nos 05 1 05 :
Tema 5.2. I'panuunsie ycnosus 011 6eKmopos
MAZHUMHO20 NONA 05 ] 05 :
Pa3nen 6. UHTepnipeTanusi rpaHMYHBIX YCJIOBHH NPH
pa3JMYHBIX IPAaHULIAX pa3jeia 05 1 05 i
Tema 6.1. Ilonnas cucmema 2paHuiHBIX yC106UIL U
cneocmeun u3 Hux 0.5 0.5 i
MOAVYJIb 4. DHEPT U DJIEKTPOMAT'HUTHOI'O TTOJIA 9 3 2
Pa3nen 7. JHeprernyeckue COOTHOLIEHUS
3JIEKTPOMATrHTHOI'O I10JIS 4 i g
Tema 7.1. banauc snepzuu nona u InepzemuyecKue
XapaKmepucmuku 1 ) :
Tema 7.2. Ypaseuenua Maxkceenna ona
MOHOXPOMAMUYECKO20 NOJIA U YPAGHEHUE DANANHCA 8 INOM 1 - i
ciyuae
Pa3znen 8. Teopema eIHHCTBEHHOCTH /IJIsl BHYTPEHHHUX U
BHEIIHUX 32124 3J1eKTPOAMHAMUKH 1 1 :
Tema 8.1. EOuncmeennocmo peuieHuil 6HympeHHUxX 3a0ay 1 1 I
Tema8.2. Eouncmeennocms peuieHuil 6HEWIHUX 3a0ay 1 1 I
MOAVYJIb 5. BOJIHOBBIE YPABHEHU .
JIEKTPOJMHAMUYECKUE [TOTEHIIUAJIBI 45 | 3 1
Pa3znen 9. BosiHoBbIe ypaBHeHUs 05 05 I
Tema 9.1. Ypasnenusn /lanamoepa u I'envmzonvua 1 05 05
Pazgen 10. djekTpoguHaMuvyecKue NOTEHIIHAJbI 1 1 -
Temal0.1. BekmopHhulii u CKAIAPHBLIL NOMEHUUAIbL 1 |os 05
Tema 10.2. @u3uueckana unmepnpemayus peuwieHuil 6
ciyyae nepemenHoz0 moveunozo 3apaoda 1 1 :
MOAVJIb 6. DJIEKTPOCTATUYECKOE ITOJIE 7 3 2
Pa3nes 11. OcHOBHBIC ypaBHEHHS YJIEKTPOCTATHKH,
3J1eKTPOCTATHYECKHUIl MOTEeHIUAJ, JHEPTUs 4 2 2
3JIEKTPOCTATHYECKOTO MOJIsI
Tema 11.1. Ocnoenvie ypagnenus IneKmpocmamurku u
2PaHUYHbIE YCIIOGUA 2 1 L
Tema 11.2. Duepzusn 3neKmpocmamuyecKozo noas 2 1 1




Pasznen 12. IloctaHoBKa U MeTOABI pelIEHUS 32124

- 2
3J1eKTPOCTATHKH
Tema 12.1. Ilpameie u Kpaesvie 3a0auu 31eKmMpPoCmMamuKku I .
Tema 12.2. Ilpumepwt pacuéma rnexkmpocmamuiecKux
noaeun i 1
Tema 12.3. Konoencamopuol - 1
MOAVYJIb 7. CTAIIMOHAPHOE 3JIEKTPOMATHUTHOE
TTOJIE 2 >
Paznen 13. OcHOBHbIE YpaBHEHUS CTAIIMOHAPHOTO 1 1
3JIEKTPOMATHUTHOTO MOJIA
Tema 13.1. Ypasnenusa cmayuonapuozo noia u e2o
IHepzus 0.5 1
Tema 13.2. Macnummnoe nonie ROCMOAHHO20 MOKA 0,5 1
Pasznen 14. Pacuér MArHUTHBIX M JIEKTPUYECKHUX M0JIeil mpu 1 1
MOCTOSTHHBIX TOKAX
Tema 14.1. IIpumepol pacuéma mazHuUmMHbIX NOJIEH NPU
HOCMOAHHBIX MOKAX e 0.5
Tema 14.2. Inekmpuueckoe nonie HOCMOAHHO20 MOKA 05 05
MOAVYJIb 8. UJITYUEHUE U PATTPOCTPAHEHUE
DJIEKTPOMATHUTHBIX BOJIH _ “
Paznen 15. Ilos1ie 1 MOIIHOCTH U3JIYYEHUS 3JIEMEHTAPHOT O 1 1
3J1eKTPHYECKOro BUdparopa
Tema 15.1. dnemenmapmustii 31eKmpuiecKuil 6uOpamop 05 | 05
Tema 15.2. Xapakmepucmuku nons usjiydeHus euopamopa
6 OanbHell 30He L2 0.5
Pasznea 16. Iose 3;1eMeHTApHOIr0 MArHUTHOTO BUOpPaTOpa il il
Tema 16.1. Ilepecmanoeounan 060iicmeeHHOCHb
ypaeunenuii Maxceenna 0.5 0.5
Tema 16.2. ITone snemenmapnozo mMazHUMHOZ0
euOpamopa u e2o0 ananoz é uode 1eMemapHoll pamMKu ¢ 05 05

MOKOM

Pa3nes 17. OcHOBHBIC NPUHIMIIBI M TEOPEMbI B 3aa4aX
HU3JIyYeHUA U Npuéma

Tema 17.1. lIpunyun sxeuganenmuocmu. Ilpunyun
T'wiizenca.

Tema 17.2. Teopema e3aumnocmu




MOAVYJIb 9. IINIOCKUE SJIEKTPOMATI'HUTHBIE BOJIHBI

B M30TPOIIHBIX 1 AHM30TPOITHBIX CPEJIAX 12 “ 2 “
Pasznea 18. Ili1ockue BOJIHBI B pa3JIMYHBIX OJHOPOXHbIX ) ) 1 1
H30TPOMHBIX Cpeaax
Tema 18.1. ITnockas éonna 6 00HOPOOHOI U3OMPONHOTL
cpeoe 6e3 nomepbw 1 i 0.5 0.5
Tema 18.2. IInockas éonna 6 00HOPOOHOIU U3OMPONHOUL
cpeoe c nomepamu 1 i 0.5 0.5
Paznen 19. BosiHbI B 0JHOPOAHBIX M U30TPOIHBIX ’ ) 1 1
AUIEKTPUKAX H MPOBOJIHUKAX, MOJIAPU3ANNS BOJIH
Tema 19.1. Bonnwl 6 ournekmpukax u npo8oOHUKAX 2 1 0,5 0,5
Tema 19.2. Buowt nonapusayuu 60,11 1 . 0,5 0,5
Paznen 20. Ilnockue BOJIHBI B AHU30TPONHBIX Cpeaax 1 1 - -
Tema 20.1. Anuzomponus 1 1 - -
Tema 20.2 Oowan nocmanosxka peuwienus 3a0aqu
pacnpocmpanenusn naocKoul 60J1Hbl 6 ZUPOMPONHBIX CPEOax 1 1 i i
MOAVYJIb 10. BOJIHOBBIE ABJIEHUA HA TPAHUIIE
PA3JIEJIA IBYX CPEJL 8 2 2 2
Pa3nen 21. Ilanenue niockoii BOJHBI HOPMAJIBHON U
napajJieibHON MOJASIpU3auMii HA TPaHUILy pa3ea IByX 2 - il 1
AUIJIEKTPUKOB
Tema 21.1. Cnyuaii HopmanvHou noaapuzayuu 15 . 05 1
Tema 21.2. Cnyuaii napannenbHoll ROAAPUIAUUU 15 . 05 1
Pa3nesn 22. OcoOble siBJIeHUS IPH NAaJeHUH BOJTHBI HA ) ) 1 1
TPaHHUILy pa3jesia IBYX cpel
Tema 22.1. Yeon bprocmepa 05 05 i -
Tema 22.2. Ilonnoe ompasicenue om 2panuysl pazoena
o8yx cpeo 0.5 i 0.5 i
Tema 22.3. Iladenue nnockoil 601Hbl U3 UOEATbHO20
OUIIEKMPUKA HA ZPAHULY C RO2IOULAIOuLell CPeooil 15 1 0.5 i
MOJIYJIb 11. HOBEPXHOCTHBII DODEKT 2 2 ! §
Pa3nesn 23. SIBjieHNe MOBEPXHOCTHOIO 3 deKTa 2 1 - -
Tema 23.1. Ckun-s¢pgpexm 1 1 I .
Tema 23.2. Conpomuenenue yuauHopuueckozo 1 1 - -




npoeooHuKa

MOAVYJIb 12. IUPPAKIIA SJTTIEKTPOMAT' HUTHBIX

BOJIH 4 2 )
Paznen 24. SIBienune nudpakuum m MeTOABI pellIeHH s ) ) -
AuppaKkuMOHHBIX 32124
Tema 24.1. lugppakyua u cmpozas nocmanoska 3a0ay
oughpaxyuu 1 1 :
Tema 24.2. Ilpubnusicenue gpuzuueckoit onmuku
Tema 24.3. Ilpubnuscenue zeomempuyeckoii OnmMuKu 1 1 .
MOJIVJIb 13. PACITPOCTPAHEHUWE BOJIH B 3EMHBIX
YCJIOBUSIX 9 - 2
Pasnen 25. PacnpocTpaHeHue 3¢eMHBIX BOJIH HAJI
MOBEPXHOCTHIO 3eMJIH 2 i 1
Tema 25.1. Pacnpocmpanenue 6011 HAO NAOCKOT
noeepxHocmuio 3emau u yuém eé cipepuunocmu 1 i 0.5
Tema 25.2. Pacnpocmpanenue 6011 HAO HEPOBHOIL
noeepxnocmuio 3emau 1 i 0.5
Pa3nes 26. Bansinue Tponocgepsl HA yCJI0BHUS
pacnpocTpaHeHusi 3eMHbIX PAJINOBOJIH M SIBJIeHHUS NPH 2 - 1
pacnpocTpaHeHUH BOJIH B aTMocdepe
Tema 26.1. Ycnoeusn pacnpocmpaneHus 3eMHbIX
paouoeonn. Peppakuys, muozonyuesocmeo 60.iH, 1 - 1
3amupanue CuZHA108
Tema 26.2. Asnenus npu pacnpocmpaneHuu 60jiH 6
ammocghepe 1 1 i
MOJIYJIb 14. TIOHATHUE DJIEKTPOMATHUTHOM
COBMECTHUMOCTHU PAJIMOSJIEKTPOHHBIX 4 4 -
CPEJACTB
Paznen 27. lllkajia 3JIeKTPOMArHUTHBIX BOJIH H
ynpaBJjieHHe PaAU0YACTOTHBIM CIIEKTPOM 1 1 i
Tema 27.1. lIkana 31eKmpomMazHumHslX 60J1H U
ynpagnenue paouoyacmomHusvimM CReKmpom 05 | 05 -
Mescoynapoonvim Corozom Inexkmpoceasu
Tema 27.2. Pecnamenm paouoceasu u ynpagjienue
PaououacmomusiM CReKmpPOM Ha HAYUOHATIbHOM YPOGHE 05 1 05 i
Pa3znen 28. JjeKTpoOMarHuTHasi COBMECTUMOCTD 1 1 .
Tema 28.1. llonamue 31eKmpomazHUmMHOU . .

coemecmumocmu u eé Kpumepuu




nuToro 86 34 16 36 -

2.1.2. KpaTkoe coaep:kaHue pa3aejoB JUCHUIIMHBI B BU/Je TEMATHYECKOT0 MJIaHa

MOAVJb 1. 9JJEKTPOMATHUTHOE HOJIE U TAPAMETPbI CPE/IBI

Beeoenue
Conepxanue TUCHUIUIMHBL. MakpocKkonudecKas WiIM KJIACCUYECKasl 3JEKTPOJAMHAMUYECKask TEOpUs

SJICKTPOMArHuTHOIO ITOJId B HCTIOABHUIKHBIX CpCaax. BeH_[eCTBO u nione. IloHsaTue cruiomHoM CpCAabl,
KaK Cpeflbl ¢ HEMPEPHIBHO DPACIpPENCIEHHBIMA B HPOCTPAHCTBE IApaMETPaMH. YCPEJHEHHBIE MO
IPOCTPAHCTBY M MO BPEMEHHU BEJIMYMHBI, XapaKTEPU3YIOIIKE 3JIEKTPOMarHuTHoE 1ojie. [loaxomsl K
PCHICHUIO 3ada4 B 3aBUCUMOCTU OT COOTHOLICHUSA MCKIY HHHHOﬁ BOJIHBI BOJIHOBOI'O IIpoIiecca n
pasMepaMy paccMaTpUBAEMOM 3JIEKTPOANHAMUYECKOM CHCTEMEL

(b[1],81.1,011], 81.2, 1 [3] , Beenenue).

Paznenl. Ucnojan3yeMble MaTeMaTHYECKHE MOHATHSI M CHMBOJIbI

Tema 1.1. Bexkmopwt u ckanapol
HeiictBust Haj BekTopamu. ClIOKEHME W BBIUMTAHUE BEKTOpPOB. CKalIIpHOE U BEKTOPHOE
npou3BeieHne BeKTopoB. JIuneiHoe mpeodpasosanue Bektopa. (b [2], 881.01-1.03).

Tema 1.2. Cxanapuvie u 6eKmopHule nos
CkansgpHoe nosie. IloreHuuman nosst. DKBUNOTEHLMAIbHBIE MOBEPXHOCTU. I'paZiMeHT CKalspHON
¢ynkunu. Habna-omeparop ['ammnbrona. Bekropnoe mosne. CunoBble JHMHUUA. BeKTOpHBIN
muddepennuan. [Torstue uctoka m croka mojst. [lorok Bekropa. uBeprennus. Buxpp uimm porop
BekTopa. [loTeHUnManbHble, COJICHOMJAIbHBIE M TapMOHHWYeckne noisist. Hekoropele ToxnecTBa
BEKTOpHOro aHaiusa. Oneperop Jlamnaca, reopema Octporpaackoro-I'aycca. Teopema Crokca.
(b [2], 881.04 - 1.05).

Paznea 2. BekTopbl 2JJEKTPOMATHUTHOI'0 OIS M KJIaccu(pukanus cpen

Tema 2.1. Bexmoput 31eKmpuyeckoco noas
Hanpsxéarocts anexrpuyeckoro nois. [lonspusanus. J(Mnons U AUNOIBHBIM MOMEHT. [lencTBre
NoJil Ha JAMNonu. Bpamaronmii MomeHT aumnoss. Bekrop nomnsipusoBaHHOCTH. OTHOCUTENbHAS
JUDJIEKTPUYECKasl MPOHULAEMOCTh cpenbl. Bextop snexrpudueckoro cMenieHus. 3akoH KymoHa.
[Tone Toueunoro 3apsaa. (b [1], § 1.2).

Tema 2.2. Bekmopovt MazZHUmMHO20 nons




Cuna Jlopenna. Bexktop maruuTHOM uHAykiuu. Cuja, OEUCTBYIOIIAs Ha MPOBOJHHUK C TOKOM.
MoMeHT cui, JEWCTBYIOIMA HAa paMKy C TOKOM. MarHutHoe Tone paMmku. SBieHue
HAMarHWYWBaHus. JlMaMarHWTHBIE, TapaMarHUTHbIE U (EeppOMArHUTHBIE Cpeasl. Bektop
HaMarHM4eHHOCTH. BekTop HampspkEHHOCTM MarHUTHOTO ToJiss. MarHutHasi BOCIPUUMYHUBOCTD,
OTHOCHTENIbHAS MarHuTHas nporunaemocts. (b [1], §1.2).

Tema 2.3 Buowl noaeit u cpeo
Knaccudukanus cpen — JIMHEWHBIE, OJJHOPOIHBIC, HEOAHOPOIHBIC, U30TPOITHBIE U AHU30TPOITHBIE.

'paduueckoe u3obpakenue monei. [lorenuansubie u Buxpesbie moist. (b [1], 881.3 — 1.5).

MOAYJb 2. OCHOBHBIE YPABHEHUWA 3JEKTPOANHAMUWKHU

Pa3nen 3. YpaBHenuss MakcBeJLjia

Tema 3.1. O60ouwiénnvie 3axkonvt Amnepa u @apadesn
3akoH Amrmepa ajis mocTossHHOTro Toka. O000menne MakcBesia U TOk cMmerieHus. UHTterpaibHas u
nuddepennmanbaas Gopmbel 0600mEHHOTO 3aKkoHa Ammepa. 3akoH Dapages. O6o0meHne 3akoHa
dapanes. Pa3nbie matematnueckue Gopmbr 00001EHHOTO 3akoHa Dapanes. (b [1], §82.1 — 2.2).
Tema 3.2. Ob0owénnniit 3axkon I'aycca u conenoudanbHOCmy MAZHUMHO20 NOJIA
3akoH ['aycca. O6ob6menne MaxkcBemna. Pasaple Maremarnueckue (Gopmbl 0000MIEHHOTO 3aKOHA
['aycca u rumoTes3a oTCyTCTBHS MarHuTHBIX 3apsaoB. (b [1], 882.3 — 2.4).

Pasznea 4. IoaHasi cHcTeMAa YPaBHEHHUH DJIEKTPOAUHAMUKH

Tema 4.1. Cneocmeusn ypasnenuit Makceenna, 3axon Oma
YpaBHEHHE HEMPEPHIBHOCTH. 3aKOH COXpaHeHUs 3apsaa. 3akoH Oma B nuddeperuanpHoi hopme.
Knaccugukanus cpen Ha MPOBOJIHUKH U TUAIIEKTPUKH. BpeMst penakcanuy mpoBOISIIEH CPEIbI.
(b [1], 882.5-2.7).

Tema 4.2. Mamepuanvuvle ypasneHus u HOJHAA CUCHEMA YPAGHEHU

INEeKMPOOUHAMUKU
Marepuanbibie ypaBHeHHs. [lonHas cucTeMa ypaBHEHUU AJEKTpoAuHAMUKH. [IpuHIMN
CYIIEPIIO3HIUH. Knaccudukanus DJIEKTPOMAarHUTHBIX SIBJICHUM. DNEKTPOCTaTUUECKHUE,

MAarouToCTaTU4CCKUC, CTAITMOHAPHBIC U KBA3UCTAIIMOHAPHBIC MPOUCCCHI. CTOpOHHI/Ie TOKH, IIOJA U

sapsiel. (b [1], 882.8 — 2.10).

MOAYJIb 3. TPAHUYHBIE YCJIOBUA

Pasznea 5. I'pann4vHbie VCI0BHA UISI BEKTOPOB YJIEKTPHYECKOT0 H MATHUTHOI'O I0JIei




Tema 5.1. I'panuunvie ycnosus 011 6eKmopo8 31eKmMpudeckKo2o nojis
Henpumenumocts ypaBHeHnit MakcBemia B qudepeHnranbHon popMe Ha TpaHUIIE pas3fiena Cpe/l.
YcnoBus UIsi HOPMAIBHBIX COCTaBISIONIUX OJICKTPUUECKOTO ToJs. [lOBepXHOCTHBIC 3apsibl.
YcitoBus U1t KacaTelbHBIX COCTABISIONIMX dj1ekTpuueckoro mous. (b [1], 883.1 — 3.2).

Tema 5.2. I'panuunvie ycnosus 011 6eKmopo8 MACHUMHO20 NOJIA
YcioBust st HOpMaTbHBIX M KacaTeabHBIX cocTaBistromux MmaruutHoro mosst. (b [1], 83.3).

Pa3nen 6. UnTepnperanus rpaAHHYHbBIX VCJIOBHIL IPHU PA3JIMYHBIX ITPAHUIIAX pa3jesa

Tema 6.1. Ilonnaa cucmema cpanuyHbIX YC108UIL U C1€0CMEUA U3 HUX
[Tonnasg cucrema TpaHWUYHBIX YCJIOBUW. ['paHWYHBIC YCIOBUS I Cilydash MEPEMEHHBIX MOJIEH
BOJIM3U MOBEPXHOCTH UICAIBHOTO MPOBOAHUKA. PU3NYecKasi CyIIHOCTh TPAHUYHBIX YCIOBHUH.

(B [1], §83.4 - 3.5).

MOAYJIb 4. QHEPT U JIEKTPOMATHUTHOI'O I1OJIA

Paznen 7. DJHeprernyeckue COOTHOINECHHUS DJIEKTPOMATHUTHOIO HOJIS.

Tema 7.1. Banauc 3nepzuu noas u InepzemuiecKue XapaKmepucmuKu.
banmanc sHeprum 31€KTpOMarHUTHOrO nojs. Bekrop u teopema lloditunra. IlnotHOCTh 3HEpruy,
ckopocth ¢€ pacrpoctpaneuus. (b [1], 884.1 — 4.3).
Tema 7.2. Ypasuenus Makceenna 011 MOHOXPOMAMUYECKO20 NOA U YPAGHEHUE
oananca é smom ciyuae
MeTto KOMIUIEKCHBIX aMIUIMTYA. YpaBHeHHE MakcBesa Ui MOHOXPOMAaTHYECKOTO TOJIS. YTOI
JUAJIEKTPUYECKUX MTOTEPh, KOMILJIEKCHASI TUAJIEKTPUUECKasi MPOHUIIAeMOCTh. KOMIUIEKCHBIN BEKTOP
[Motitunra, komrutekcHas MorrHocTh. (b [1], 884.4 — 4.5).

Paznean 8. TeopemMa eIMHCTBEHHOCTH ISl BHYTPEHHHMX ¥ __ BHENIHHX _ 3aJa4

AJICKTPOAMHAMUKHU

Tema 8.1. EOuncmeennocms peuieHuil BHympeHHUux 3a0ay
VYciioBHs €IMHCTBEHHOCTH PELICHHS] BHYTPEHHEH 3a/1auu U CIECTBUS ypaBHEHUN MakcBea.
(b [1], §4.6).

Tema 8.2. EOuncmeennocmy peuieHull 6HEeUIHUX 3a0ay

VYcioBus €IMHCTBEHHOCTH PELICHUS BHEIIHEH 3a/1au U CJIECTBUS ypaBHEHUN MakcBea.

(b [1], §4.6).



MOAYJIb 5. BOJIHOBBIE YPABHEHHWA U QJIEKTPOIMHAMNWYECKHUE
HOTEHIMAJIbI

Pa3znena 9. BosiHOBBLIE YPaBHEHUS

Tema 9.1. Ypasnenusn /lanamoepa u I envmzonvua
[IpeoOpa3zoBanne ypaBHeHUH MakcBemna JUisi OJHOPOJHOM JIMHEWHOW W30TPOIHON Cpepl.
Heonnoponnoe n omHopoiHoe ypaBHeHus JlanamGepa. OHOpoiHOE ypaBHEHHE [ eIpMIoiblia.
(b [1], 85.1).

Pasgen 10. DaekTpoauHaMu4eckKue NOTEH M ATIBI

Tema 10.1. Bexkmopubwtii u cKanapHvlit ROMEHUUATbL
[lenb BBeneHUS IEKTPOJUHAMUYECKHX MOTEHIMAIOB. YCJIOBHE KaTUOpPOBKHU AJIsl MOTEHIHAIOB U
ynpouiéHubsle ypaBHeHus JlamamOepa. YacTHble pelieHus A CKaIspHOTO MOTEHLMAla B clydae
TOYEYHOI'0 ITOCTOSIHHOTO 3apsna. Y paBHeHue Ilyaccona. Ciyuyaii nepeMEeHHOr0 TOYEYHOI0 3aps/ia.
(b [1], 85.2).

Tema 10.2. @u3zuueckasa unmepnpemayusn peuwieHull 6 cay4ae nepemeHHo2o

moueuno2o 3apaoa

Coepuueckne BomHbL. Cryyail MOHOXPOMATHYECKOTO TOJNS M YpPaBHEHHs MJIi BEKTOPHOTO

noreHiuana. Pemrenus mpu pasusix croponnux ucrounukax. (b [1], 85.3).

MOAVYJDb 6. JEKTPOCTATHYECKOE IIOJIE

Paszgen 11. OcHOBHBbIE VPABHEHUS YJIEKTPOCTATHKH, DJEKTPOCTATHYECKUI NOTEHINAJ,

JHECPIUA 3JCKTPOCTATHYCCKOI'0 I10JIs1

Temall.l. Ocnoenvie ypagnuenusn 31eKmpoCmamuKku u ZpPAHUYHbIE YC06UA
DJEKTPOCTaTHUECKOE COCTOSIHUE, KaK COCTOSIHME HEHM3MEHHOE BO BpPEMEHHM IpPU OTCYTCTBUH
nepeMeleH s 3apsa0B. YpaBHeHHe MakcBeia s 3JEKTPOCTaTHIECKOT0 MOl TOUEYHOTO 3apsia,
Pa3sHOCTh MOTEHIINATIOB. DKBUIIOTEHIIMAIbHAS TOBEPXHOCTb. | paHIYHBIEC yCIOBUSL.

(b [1], 886.1 - 6.3).

Tema 11.2. uepzusa rnekmpocmamuueckozo noas
3HepI‘I/I5I QJICKTPOCTATUYCCKOI'O IIOJIA. 3Hepr1/1${ oJIA CTATUYCCKU PACIIOJIOKCHHBIX 3ap$I)KéHHBIX
npoBoaHUKOB. COOCTBEHHAsi SHEPrus CHCTEMBI NMPOBOMHHUKOB. VX B3amMmHas sHeprus. Teopema
Tomcona. Emkocts. Bzanmuas émxocts. (b [1], §86.4 — 6.5).

Pa3nen 12. [locTaHOBKAa U METObI PEIIEHHS] 32124 3JEKTPOCTATHKH

Tema 12.1. Ilpsamvle u Kpaeswvle 3a0auu IneKmMpocmamurKu



[IpsimMass 3amaua ompeAesieHHs] MO CHCTEMBI 3apsifOB, COCPEIOTOYECHHBIX BHYTPH HEKOTOPOIO
KOHEUHOTO 00BhEMa OJHOPOIHON M30TPONMHOU cpenbl. [lone cucTeMbl 3apsioB, pacloIOKEHHBIX B
OeCKOHEYHO yAanEHHBIX ToUKaX. KpaeBbie 3a1auu 27IEKTPOCTATUKY U €AMHCTBEHHOCTh MX PEIICHUI.
(b [1], 86.6).

Tema 12.2. Ilpumepwl pacuéma 31ekmpocmamuyecKux noJei
[Tone paBHOMepHO 3apsik€HHOUN cdeprl. I[lome snexkrpuueckoro aumnosns. [lome mapamaenbHBIX
IIPOTUBOIIOJIOKHO 3apsKEHHBIX HUTEH M LUIMHAPOB. [lone TodedyHoro 3apsja, pacroyioKEHHOTO
HaJ WJICATHHO MPOBOJSIICH IMIOCKOCThI0. MeTol 3epKalnbHBIX H300paxkeHwit. [lone TodeyHOTro
3apsA/ia, pacloI0KEHHOIO0 MEXKY IBYMs IIEPECEKAIOIUMHU MPOBOJSIIUMH IJIOCKOCTSMHU.
(b [1], 86.7).

Tema 12.3 Konoencamoput

[Tnockuit KOHACHCATOP, IMIMHIAPUICCKUN KOHIeHcaTop, chepuueckuit konaencarop. (b [1], 86.8).

MOAYJDb 7. CTAIMOHAPHOE 3JIEKTPOMATHUTHOE ITOJIE

Pa3gen 13. OcHOBHBIE VPABHEHHUS CTAIHOHAPHOI'0 YJIEKTPOMATHUTHOIO MMOJIsI

Tema 13.1. Ypasuenus cmayuonapuozo noisa u e2o IHepus
VYpaBHenust MakcBesia AJisl cirydas CTaiioHapHbIX noJieil. CTOpoHHSA 3.4.C. 3akoH OMa 11 [enu
MOCTOSTHHOTO TOKa. MarHuToctaTuka. AHaIOTUs 3a/1a4 3JEKTPOCTATUKU U MarHUTOCTaTHKU.
(b [1], 887.1-7.2).
Tema 13.2. Maznummnoe none noCmoAHHO20 MOKA U IHEP2UA CHAUUOHAPHO20
MAZHUMHO20 NONA
YpaBHEHHUs] BEKTOPHOI'O MOTEHIMANIA CTallMOHapHOro mnoiist. 3akoH buo-CaBepa. MaruutHoe nosue
OCCKOHEYHO YeIWHEHHOW HUTU C TOKOM. DHEPTUsl MATHUTHOTO TOJISl CHCTEMbI TOKOB. OIMHOYHBIHA
KOHTYp Toka U cuctema u3 N- KOHTYpHbBIX TOKOB. COOCTBEHHAsi PHEPrHsl KOHTYPOB U B3aWMHAS
sHeprus KOHTypoB. UuayktuBHocTh U B3aumonaaykiwus. (b [1], 887.3 — 7.5).

Paznen 14. PacyéT MArHUTHLIX M DJEKTPHYECKHX I10JIei MPU NOCTOSTHHBIX TOKAaX

Tema 14.1. IIpumepol pacuéma macHumMHbIX NOIEH NPU ROCHIOAHHBIX MOKAX
MarauTHoe 1oJjie 0ECKOHEUHO JIMHHOTO IMIMHIPUYECKOTO MPOBOAHHKA, KOAKCHATBHOTO KaOers,
JBYXIIPOBOHOM JIMHHK, KPYTOBOTO KOHTYpa ¢ ToKoM, MaruuTHoro aumois. (b [1], §7.6).

Tema 14.2. dnekmpuueckoe nojie ROCMOAHHO20 MOKA



DJIEKTPUYECKOE TI0JI€ MPOBOJHMKA C TOKOM B OKPYKAIOIIEW €ro JIUAJIEKTPUYECKOU Cpeje.
DJIEKTPUYECKOE T0JIE B TPOBOAsIIEH cpefie. TOKH yTeuku. AHATIOTUSI MEXKTY AJIEKTPUUYECKUM OJIEM

MOCTOSIHHOTO TOKa U 3nekTpocrarnueckuM nojem. (b [1], 87.7).

MOAYJIb 8. U3JIYYEHUE U PAITPOCTPAHEHUWE
IJNIEKTPOMAT'HUTHBIX BOJIH

Pasgea 15. [1oJje 1 MOIIHOCTH W3JVYECHHUS DJIEMEHTAPHOI0 YJIEKTPHUYECKOr0 BHOPATOPA

Tema 15.1 Dnemenmapnutii 31eKmpuyecKuil 6UdOpamop
[Ipocreiimue u3mydaTenn. DIeMEHTapHBIA dJeKTpudeckuid BubOpartop. Ilone Ttakoro BuOpaTopa.
30HBI TOJIEH BUOpaTopa u xapakrep >tux mojiei. (b [1], §888.1 — 8.3).

Tema 15.2. Xapakmepucmuxu nonsa usiyueHus eudpamopa 6 0aivHeil 30He
Juarpamma HampaBIEHHOCTH 3JIEMEHTAPHOTO AJIEKTPUYECKOr0 BHOpPATOpa, MOIIHOCTh M3ITy4eHHUS,
COIpOTHBIIEHUE H3ydeHHs. BomHoBoe conporusienue cpeanl. (b [1], 888.4 — 8.5).

Paznena 16. Iojie »jieMeHTAPHOr0 MArHUTHOT'0O BHOPATOpa

Tema 16.1. llepecmanosounan 0soiicmeennocms ypasuenuil Maxceenna
[TpuHIMT IEpecTaHOBOYHON TBOWCTBEHHOCTH. DJIEMEHTAPHbIN MarHUTHbBIN BuOpaTop. dusnyeckas
AQHAJIOTHS DJIEMEHTAPHBIX JJIEKTPUYECKOr0 M MarHutHoro BuOpatopoB. [lonstue dopmanpHOro
marauTtHoro Toka. (b [1], §8.6).

Tema 16.2. Ilone rnemenmapnozo0 MazZHUMHOZ0 6UOPAMOPA U €20 AHAI0Z 8 BUOE
INNEMEHMAPHOU PAMKU C MOKOM
JlanbHe moje MarHUTHOTO BHOpaTopa M €ro AuarpamMma HampaBlieHHOCTH. /lanbHe moijie pamKku c
tokoM. (b [1], 88.7).

Pa3znena 17.0cHOBHBbIE NPUHIUANLI M TEOPEMBI B 32124aX H3JIVYCHUd U NPpUEMA

Tema 17.1. lIpunyun sxeuganenmuocmu. Ipunyun I'toiicenca
YpaBHenue Makcgeiia ¢ y4éTOM MarHUTHBIX TOKOB M 3aps0B. [[pyHIIUIT SKBUBAJIEHTHOCTH MOJIEH
1 UX UCTOYHUKOB. [IpuHumn ['rolirenca. Dnement [toiireHca u ero mnoJsie B 1ajibHEN 30HE.
(b [1], 888.8 — 8.10).
Tema 17.2. Teopema e3aumnocmu
Jlemma Jlopenna. Teopema B3auMHOCTH. Y CJIOBHE HECTIPABEIJIMBOCTH TEOPEMBI B3aUMHOCTH.

(b [1], §8.11).



MOJIVJb 9. INIOCKUE DJIEKTPOMATHUTHBIE BOJHBI B U30TPOITHOMW U
AHM30TPOITHOWM CPEJIE

Pa3nen 18. Iliockue BOJHBI B PA3JHYHBIX OJTHOPOJIHBIX H30TPONHBIX Cpeax

Tema 18.1 IInockas éonna 6 00OHOPOOHOIU U3ZOMPORHOIL cpede He3 nomepb
[Tonsitue ¢azoBoro dponra. Chepuueckne, MUIMHAPUYECKHE W TUIOCKUE BOJIHBL. OIHOPOIHAS
tockas BostHa. MazoBast ckopocTh BoHbL. nuHa BosHbL (b [1], 89.1).

Tema 18.2. Ilnockas 6on1Ha 6 0OHOPOOHOU U3OMPONHOU Cpede ¢ nomepAMU
OcHoBHBIE CBOICTBa TIOCKOM BoNHBEL. Koaddunuent 3aryxanus, koddduiueHT dasbl, TUCIIEPCHS
soausl. (b [1], §89.2).

Pasznea 19. BoaHbl B OJHOPOAHLIX M M30TPONHLIX AMYJIEKTPUKAX H NPOBOIHHKAX,

noJsgpu3anvsa BoJIH

Tema 19.1. Boanwl 6 ournekmpukax u npo8oOHUKAX
Bonubl B amaniekTpukax. [lucnepcrMoHHBIE CBOMCTBA JUAJIEKTPUKOB. BOJIHBI B MPOBOJHMKAX.
JlucriepcronHble cBoiicTBa mpoBoAHKUKOB. Ckun-cioi. (b [1], §9.2).

Tema 19.2. Buovt nonapusayuu 601n
JInneitnas nonspuzauusa. Kpyrosas nomsipusanust. Dmmntudeckas nosspusauus. [Ipeacrasnenue
KPYTOBOHW M DJUTUTITUYECKOMN MOJSPU3ALNUN Yepe3 JIMHEHHYI0 U Ha000poT. MI3MeHeHue mosipu3auu
BOJIHBI 110 Mepe ee pactpocTtpanenus B cpeze. (b [1], §9.3, O [1], §3.8)..

Pasnea 20. I11ockue BOJHBI B AHU30TPONMHLIX Cpeaax

Tema 20.1. Anuzomponus
SBnenne aHn30Tponuu. T€H30pbl MATHUTHON U AUAJIEKTPUUYECKON TPOHUIIAEMOCTH. AHU30TPOITHBIE
€CTECTBEHHbIE M HMCKYCCTBEHHBIE MAarHeTUKH W JUAJICKTPUKU. DeppuThl U cerHeToeKTpuku. (O
[1], 816.1).

Tema 20.2. Obowan nocmanoséka peuwieHus 3a0a¥yu pacnpoCMpPaHeHus Na0CKoU
60JIHbBL 8 2UPOMPONHBIX CPEOax
VYpaBHeHnss MakcBemia B TEH30pPHOM BHjE. YCIOBHE TUIOCKOW OJHOPOAHOW BOdHBL OOmme

CBeJIeHUs O clieIcTBUAX ruporponHoct cpea. (O [1], §16.2).

MOAYJIb 10. BOJTHOBBIE ABJEHWA HA 'PAHUIE PA3JIEJIA JIBYX CPEJL

Paznen 21. Ilanenue nMJIOCKO#W BOJHBLI HOPMAJLHOW M NapaJLieJbLHONH NOJsApu3anuii Ha

rpaHuIy pa3jaea IBYX JUIJICKTPUKOB

Tema 21.1. Cnyuaii HopmanvHoul noaapuzayuu



Kputepuil MIIOCKOCTHOCTH TpaHUIBl pa3fiena. YToJl NaJeHUs, OTPAKEHUS U MPETOMIICHHUS.
[Tnockocts mageHus. 3akon Cuemmyca. ®opmynsr @penens. (b [1], §8810.1 — 10.2).

Tema 21.2. Cnyyaii napannenbHoul noAapu3ayuu
®opmynsl OpeHens U1 ciaydas MaJeHUs IIJI0CKOM BOJIHBI IAPAJUIEIbHON MOIAPU3aLUN Ha TPAHULLY
paszaena cpen. (b [1], §10.2).

Paznen 22. OcoOnle sIBJEHHUS NPH NAJeHNH BOJHLI HA IPAaHUIY pa3/iesa ABVX cpex

Tema 22.1. Y2on bprocmepa
Y cIloBHE MOJHOTO MIPOXOKICHUS BOJIHBI BO BTopyio cpeny. (b [1], 810.3).
Tema 22.2. Ilonnoe ompasicenue om cpanuysl pazoeia 08yx cpeo
[TonHOE OTpakeHHE OT TpaHULIBl pa3jeinia ABYX JUANIEKTpUUecKux cpel. IloBepxHOCTHAs BOIHA.
[TonHOE OTpakeHue B cllydae MaieHus BOJHbBI U3 TUAJIEKTPUKA HA UCATbHBIA MPOBOJIHHUK.
Hanpasnsiemas Bonna. (b [1], §10.4).
Tema 22.3. Iladenue nnockoii 6071HbL U3 UOEATIbLHO20 OUINEKMPUKA HA ZPAHUUY C
noznowiarouieni cpeooii
Cnyuall majeHus Ha Morjomarwlyr cpeny. [loHsTHe onTHYecKH IUIOTHOW cpenbl. Y CIOBHE

JIeoHnTOBHMYA Ipu CJIyvdac rnaacHus BOJIHBI Ha OIITUYCCKU HAMHOTO INIOTHYIO CPpCay.

(b [1], §§10.5 -10.6).

MOJIYJIb 11. HOBEPXHOCTHBIN D®PEKT

Pa3nes 23. SIBjieHne NOBePXHOCTHOIO 3¢ dexTa

Tema 23.1 Ckun-r¢hgpexm

SBnenue ckuH-3¢QdeKkTa B 3aBUCHMMOCTH OT 4acToThl moiisa. [loms3a m Bpem oT ckuH-d(deKTa.
[lotepu oHeprunm B NPOBOAHMKE. OKBHUBAJCHTHBIA IOBEPXHOCTHBIM TOK. IloBepxHOCTHOE
compotuBienue npooanuka. (b [1], §8811.1 -11.4).

Tema 23.2. Conpomuenenue yuauHopudecko20 npoeooOHUKa
Cny4aif pe3Ko BBIPAKEHHOTO M CJIa00 BBIPAXKEHHOTO CKHH-3(pdeKkTa B IMWIMHAPUICCKOM

nposoauuke. (b [1], §811.5).

MOAVYJIb 12. TUPPAKIINA SJTEKTPOMATHUTHBIX BOJIH

Paznen 24. SIsaenue nndpaknuy 1 MeTOALI penieHust ANGpaKnMoOHHLIX 32124

Tema 24.1. /Tughpakyusa u cmpozas nocmanoska 3aoay ougpaxkyuu



Onpenenenne mudpaxmuu. IlepBuunoe u BropuuHoe moyis. [locraHoBka 3amady  AUQPAKIUU.
Ctporoe pemienue 3a1auu JuGpakiiy Ha KpPyroBOM LUIMHAPE 110 MeToay Dypre.
(b [1], 8812.1 -12.2).

Tema 24.2. IIpubnuscenue gpuzuueckoit onmuku
[Tpubmxenune Irolirenca-Kupxroda mas audpakiinoHHbIX 3a1a4. MeTo 1 peleHns B TPUOIMKEHUN
¢uznueckoit ontuku. Judpakuus Ha uaeanpHo npoBojsuieM Teie. Judpakius Ha OTBEpCTUH B
skpane. (b [1], §12.3).

Tema 24.3. Ilpubnuscenue zeomempuyeckoii OnmMuKu
MeToa reomMeTpuyecKol ONTHUKUA W Tpeneibl MPUMEHHMMOCTH METOJa TeOMETPHUYECKONW OMNTHKHU.

Meton reomerpuueckoii Teopun qudpaxuun — meton Kemnepa. (b [1], §812.4 -12.6).

MOAVYJIb 13. PACITPOCTPAHEHUWE BOJIH B 3EMHbBIX YCJIOBUAX

Paznena 25. PacnpocTpanenune 3¢eMHBIX BOJTH HAJX TOBEPXHOCTLIO 3eMJIH

Tema 25.1. Pacnpocmpanenue 3eMHbIX 60JIH HAO NIOCKOU NOBEPXHOCHMbIO 3eMU

u yuém eé cghepuunocmu
PacripocTpanenne pagvioBONH HaJ TUIOCKOW TMOBEPXHOCTBIO 3€MIIM MPHU MOMHSTHIX MEPEAAFOIINX
aHTeHHaX. Y4eT cpepruuHOCTH 3eMJIM MPH PACIPOCTPAHCHHH B TpeesiaX MPsIMOH BHUIMMOCTH H
paccrostHue TpsMoii BuauMocTh ¢ yuérom chepuunoctr. (O [3], 88 2.2, 2.7).

Tema 25.2. Pacnpocmpanenue 6011 HA0 HEPOBHOU NOBEPXHOCMbIO 3emu
Ob6nactp mpocTpaHCcTBa, H(PQPEKTHBHO y4acTBYIOIIas B TMepeladye dSHEPrud  PagHOBOIH.
PacnipocTpaneHue paguoBOJIH B XOJMHCTOH MECTHOCTH B IpeleNiax NpSMON BUAMMOCTH, HaJ
IIEPOXOBATON MOBEPXHOCTHIO 3€MITH U IIPH HaIM4KMK 3Kpanupyrommx npemsarcruid. (O [3], 88 2.10
- 2.13).

Pa3nen 26. Bausinue Tponocdepbl HA YCJIOBHS PACIPOCTPAHEHUS 3¢eMHBIX PAIMOBOJIH M

sIBJICHHSI IIPH PacpocTPaHEHUH BOJIH B aTMoc(epe

Tema 26.1. Ychosusa pacnpocmpanenus 3eMHbIX paouogoaH. Peghpakys,
MHO2071Y4e60CMb 60JIH, 3AMUPAHUE CUSHAI08.
Kpatkue cBemenuss o cnosx arMmocdepbl. Tpomocdepa, HHIOEKC TPETOMIICHUS, SBICHUE
TponiochepHoit pedpakiuu. [loHsTue 00 FKBHBaIGHTHOM paauyce 3emid. Buasl pedpakuuu u
cBepxpedpakiusa. Brnusaue QuykTyallmoOHHBIX TPOIIECCOB B Tpomocdepe Ha pacnpocTpaHEHHE

36eMHBIX DPaJUOBOJH, paccesHUe OT HEOJHOpPOoIHOCTeW B Tpomochepe. MHOromy4eBOCTH



parpocTpaHeHUs] BOJIH M MX 3aMUpaHue. MeanaHHBIH ypOBEHb W TITyOMHA 3amupanus curHaia.(O
[3],883.1-3.3,3.7,3.8, 3.10, 3.11).

Tema 26.2. Aenenus npu pacnpocmpanenuu 60aH 6 ammocgepe
[Mornomenue B Tponocdepe. Kparkue cBenenus 06 noHocdepe u MCTOUHUKAX HoHU3anuu. KpaTkue

CBEJICHUS O PACIPOCTPAHCHHH, IIPEIIOMIICHHH U OTpaykeHuH BosiH B noHocdepe. (O [3], 88 4.1 - 4.3,

4.10).

MOJYJIb 14. HOHATHUE DJEKTPOMATHUTHOW COBMECTUMOCTH
PAIMODJIEKTPOHHBIX CPEJICTB

Pasznen 27. Hlkajga »JeKTPOMATHUTHLIX BOJH M VIOPABJEHHE PATHOYACTOTHLIM

CIICKTPOM

Tema 27.1. Illkana 31eKmMpomMazZHuUmMHbIX 60JH U YNPAGIEeHUE PAOUOUACHONHbIM

cnekmpom Mesxcoynapoonvim Coro3zom Inexkmpoceasu
[[Ixama >7€KTPOMArHUTHBIX BOJIH. PagroO4YacTOTHBIA M ONTHYECKUM CHEKTPbl. MeEXIyHapOIaHBII
Coro3 anekrpocssizu. (O [3], 81.1, O [4], §1.1).

Tema 27.2. Pecnamenm paouoceasu u ynpagjieHue paouoiacmomHuovim CHeKmpom
Pernament PanuocBsizu. Tpu MHUpPOBBIE 30HBI paJAMOBENIAHUS. YIPaBICHHE HCIOJIb30BAHUEM
PaznoYacTOTHBIM CIIEKTPOM Ha MEKIYHAPOJAHOM HarroHaisHOM ypoBHsX. (O [4], §1.2).

Pasnea 28. IllousiTHE DJIEKTPOMATHUTHOW COBMECTUMOCTH.

Tema 28. Ilonamue 31eKmMpoMaZHUMHOU COBMECHMUMOCIMU U eé Kpumepuu
DJIeKTpOMarHuTHasE COBMECTUMOCTh YCTPOUCTB MeX1y co0oil. [ToHATHE MCTOYHMKA palUOTIOMEX U
perunuenTta paauonomex. Kpurepun 31eKTpoMarHuTHOH COBMECTUMOCTH U 3aIIUTHOE OTHOIICHHUE.

Pernamentst MCD 1o pa3nuyHbIM nuana3onam uinH BosH. (O [4], §§ 2.1, 3.2).

2.2.2. Kparkoe coJepraHue CeMUHAPCKUX/TPAKTHYECKUX
3aHATHI/IA00PATOPHOT0 MPAKTHKYMA
Kpartkoe comeprkaHne ceMUHApCKUX 3aHATHH — 18 4acoB, W MpaKTHYECKUX 3aHATHH — 18

JacCoB.

3aHATHS BKJIIOYAIOT CEMHUHAPCKHE 3aHATHS M pEIIeHHe 3aaad 1o 9-u CIeAYIOImUM MOIYJISIM
y4eOHOM TUCIUILTNHBL,

1. DneKxTpoMarHuTHOE MOJI€ U apaMeTPhl CPEIb



. OcHOBHBIE ypaBHEHUS AIIEKTPOIUHAMUKH

. DHeprust 3JeKTPOMarHUTHOTO MOJIS

. DIIEKTPOCTATUYECKOE TT0JIE

. CTarmoHapHoe€ 3JIEKTPOMarHuTHOE T0JIe

. 3myuenue u pacpocTpaHeHue 3JIeKTPOMAarHUTHBIX BOJH

. Ilnockue 3eKTpoMarHuTHBIE BOJIHBI B U30TPOITHBIX U aHU30TPOIHBIX CpeIax

. BosIHOBBIE sIBJIEHUS HA TPAHULE pa3liesia ABYX CPEl.

O 00 N O D B~ W DN

. PaCHpOCTpaHeHI/Ie BOJIH B 3CMHBIX YCJIOBUAX.

2.2.3. MarepuajibHO-TEXHHYeCKOe o0ecrneyeHne TUCIUTTHHBI

(Kpatko mpencraBuTh IEpeYeHb MAaTEePUATBbHO-TEXHUYECKOTO OCHAIIEHHsS, WH()OPMAIIMOHHO-
TEXHUYECKHUX CPEJICTB).

e  VYueOHBIE METOAUUECKUE TTOCOOUS
o BBI‘II/ICJ'II/ITCJ'H:HEUI TCXHHKA
e IIpoekrop

e (CraligockoIn

2.3. MoayiabHasi CTPYKTypa AUCHUILUIMHBI C pacnpeaejieHHeM BecoB mo (opmam
KOHTpOJIei



Bec ¢opmbl

Bec urorosoii

Bec urorosoii

(popm) Bec dopmbl Beca
OICHKH OICHKH o
TeKYILEro | MPOMEKYTO pe3yJibTUpYlomiei
MPOMEKYTOYH MPOMEKYTOYHOI!
KOHTPOJIA B YHOT0 OICHKH
Oro KOHTpPOJIsA 0 KOHTpPOJHA B
pe3yJbTHPY | KOHTPOJIS B s e3VILTHPYIONIE NPOMEKYTOYHBIX
®DopMbI KOHTPOJIei ouen HMTOrOBOM pesy’ Py KOHTpOJIell U OLleHKHU
pe3yabTHPYIO il oeHke
OILCHKE OICHKE o HUTOr0OBOI0 KOHTPOJIA
e OICHKE MPOMEKYTOYHBI <
TeKyIero | MpoOMexkKyTo . B pe3yJbTHpYloweii
NMPOMEKYTOYH X KOHTPOJIeH
KOHTPOJIA YHOIO0 o OI€HKE UTOr0OBOTIO
bIX (cemecTpoBoii
(mo KOHTPOJIS N KOHTPOJIS
KOHTpOJIeH OlleHKeE)
MOAYJISIM)
Bup yueoHoii M1l M2 M1 | M2 | M1 M2
PadoTHLI/KOHTPO.IS !
KonTtponsHas pabdota (npu 1
Haau4uu)
Pemenue 3amau 0,3
Tect (npu naruuuu)
JlaGopatopHbie paboTHI (npu 0,3
Haau4uu)
[MuceMeHHBIE TOMAITHUE 33 TaHUS 0,4
(npu Hanuuuu)
Pedepar (npu nanuuuu)
Dcce (npu Hanuvuu)
[TpoexT (npu nanuuuu)
Hpyaue popmul (npu nanuuuu)
Beca pe3ynbTupyrommx oneHok 0,4
TEKYIIUX KOHTPOJIEH B UTOTOBBIX
OLICHKaX MPOMEXYTOUHBIX
KOHTpPOJIEH
Beca o1ieHOK TpOMEKyTOUHBIX 0,6
KOHTPOJIEH B UTOTOBBIX OLIEHKAX
IIPOMEKYTOUYHBIX KOHTPOJIEH
Bec utorosoii onieuku 1-ro
MIPOMEKYTOUYHOTO KOHTPOJIS B
pe3yJIbTUPYIONIEN OLICHKE
IIPOMEKYTOUYHBIX KOHTPOJIEH
Bec nToroBoii orieHKH 2-10 1
MPOMEKYTOYHOTO KOHTPOJIS B
pe3yJIbTUPYIONIEN OLICHKE

! Vue6nsiit Moxyns




IIPOMEKYTOUHBIX KOHTPOJIEH

Bec pesynbrupyronieit onieHKu 0,4
IIPOMEKYTOUHBIX KOHTPOJIEH B
Pe3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

Bec HTOroBOro KOHTPOJIA 0,6
(Ik3ameH/3a4er) B
PEe3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

3. Teoperuueckuii 0J10K (yKazvlearomcsa mamepuanvl, HeoOX00uUMble 0Ji O0CB0CHUA YUEOHOI

npozpammaslt 0ucuunﬂuubl)

ba3oBblie yueOHUKH
1. B.W. Bonbman, FO.B. [Tumenos. Texaunueckas anexkrpoauHamuka.-M: M3n. Cease, 1971.
2. B.B. Huxonbckuii, T.1. Hukonbsckas. DneKTpoAUHAMUKA U PaCIPOCTPAHEHUE PAAHUOBOJIIH.
— M: Hayka, 1989.
3. B.b. T'unpaenoypr, M.A. Mumnep. COOpHHUK 3a/1a4 TI0 SJIEKTpOAMHAMUKE.-M:
duzmataur, 2001.
4. 10.B.ITumenos, B.M.Bonbman, A.Jl. MypaBios. Texuuueckas snexrpoanHamuka / [lox
pexn. FO.B. [lumenosa. M.: Panuo u cBs3s, 2000.

0) OcHOBHas1 JuMTepaTypa:
1. H.A. CeménoB. Texuunueckas anekrpoauHamuka.-M: N3a. Cesass, 1983.
2. B.B. Hukonsckuil. DnekTpoAMHaMUKa U paclpocTpaHeHue paanoBosiH. — M: Hayka,
1973.
3. MLIL. lonyxanoB. Pacnipoctpanenue paanoBosiH. M. CBsizb. 1992.
4. AJI. by3os, M.A. beixosckuii, H.B. Bacexo, FO.B. Bonkosa, A.Y. Xunsmos, T.B.
NBanosa, B.1. Hocos, C.B. CeBoctbsinoB, A.C. CopokuH, I'.1. CopokuH.
VYnpaiieHue paguoyacTOTHBIM CIIEKTPOM U JIEKTPOMArHUTHAsi COBMECTUMOCTD

pamrocuctem. - http://rfcmd.ru/book 01

B) JlonmoJiHUTE/IbHAA JTUTEPATYpa:



http://rfcmd.ru/book_01

1. O. IMapcemn. DnekTpuuecTBo U MarHeTu3M. — M: Hayka, 1971.
2. AaTeHHO-(puIepHbIE YCTPOMCTBA U pacrpocTpaneHue paanoBoiH. [lox pen. I.A.
Epoxuna. - M: U3n. Pagno u cBs3e, 1996.
3. B.C. ®ununnos. Beenenue B KiaccHMuUecKyro 3jiekTpoauHamuky. - MO P®, YMO no
00pa3oBaHWI0 B 00JIACTH PATUOTEXHUKH, DJIEKTPOHUKH, OMOMEIMIIMHCKONW TEXHUKUA U
aBToMaru3auu. Beimyck 6, CAMHC - ITPECC, 2002.

r) /Ipyrue uCTOYHUKH:
1. Paguopeneiinble u cnyTHUKOBBIE cuctemsl nepenaun. Ilox pexn. A.C. Hemuposckoro. — M:
W3n. Paguo u cBsa3b, 1986.

2. JI.51. Kanbpa. CmyTHUKOBas CBsI3b M Bemanue. - M: Panuo u cBs3s, 1997.

3. http://rf.mephi.ru

4. http://lord-n.narod.ru

5. http://rf.coltel.ru/arsenal/courses/05.htm

4.®oHABI OILEHOYHBIX CPEICTB (VKA3bIGAIOMCA MAMepuavl, HeodXooumsvle 0151 NPOGEPKU

YPOGHA 3HAHUIL 6 COOMEEMCMBUU C COOEPHCAHUEM YUEOHOU RPOPAMMbBL OUCUUNTIUHDL).

Ilepedyenn 3xk3aMeHAIMOHHBIX BOIIPOCOB
1. Hanpsx€HHOCTB 35ekTprueckoro nois. [onspusanus. lunones 1 1UNOIbHBII MOMEHT.
HevictBue nomns Ha nunoiu. Bexktop nonsipuzoBaHHOCTH. OTHOCHUTENbHAS TUAJIEKTPUYECKAs
IIPOHUIIAEMOCTB Cpelibl. BEKTOP 2IE€KTPUYECKOro CMEIEHUS.
2. Cuna Jlopenua. Bektop maruutHoN nHAykuuu. Cuiia, I1eiCTBYIOIIAs HA IPOBOJHUK C TOKOM.
MoMeHT cuil, JEUCTBYIOIUN HAa paMKy C TOKOM. SIBlIeHMEe HaMarHW4MBaHUs. [luaMarHuTHBIE,
napaMarHuTHbele U (eppoMarHuTHele cpeabl. Bekrop HamarHuueHHOCTH. OTHOCHTENbHAs
MarHMTHas IPOHULAEMOCTb. BEKTOp HaPsHKEHHOCTH MarHUTHOTO MOJIA.
3. 3akoH Awmmepa ans TOCTOSHHOTO Toka. O0oOmeHne MakcBemia W TOK CMEIICHUS.
Wnterpansuas u auddepenunansras Gopmbl 0000IEHHOTO 3aK0Ha AMIIepa.
4. 3akon ®apanes. OOobOmenue 3akoHa Dapaxges. Pasznple Maremaruueckue GOPMBI

0006mEénHoro 3akona Mapanes.


http://rf.mephi.ru/
http://lord-n.narod.ru/
http://rf.coltel.ru/arsenal/courses/05.htm

5. 3akon l'aycca. O600menne MakcBemna. Pasnbie mMaremarnueckue (Gopmbl 0000IMIEHHOTO
3aKoHa ['aycca v rumnoresa OTCyTCTBUSI MArHUTHBIX 3apsAJI0B.

6. YpaBHEeHHE HETIPEPHIBHOCTU. 3aKOH COXpaHeHHs 3apsaa. 3akoH Oma B nuddepeHaaIbHoR
dopme.

7. Knaccudukarus cpel Ha TPOBOJHUKH W TUAJICKTPUKUA. Bpems pemakcanuum mpoBOSIICH
Cpenbl.

8. Marepuanbnblie ypaBHeHus. [lonHas cucrema ypaBHEHMM 3neKTpoauMHAMMKH. [IpuHIun
CYNEPIO3ULIUH.

9. I'panuuHble yCIOBUS Ui HOPMaJbHBIX M KacaTeIbHBIX COCTABJISIOUIMX 3JIEKTPUYECKOTO
nosist. [IoBepXHOCTHBIE 3apsibl.

10. I'pannyHbBIe YCIOBHS TSI HOPMAJIBHBIX U KacaTebHBIX COCTABIISIIOIINX MAarHUTHOTO TOJISL.
11. I'pannuHbIe yCIOBUS A Ciy4as NEPEMEHHBIX IMOJIeH BOJIM3U MOBEPXHOCTH HACATHHOTO
npoBoJiHUKa. Du3nyeckas CymHOCTh TPAHUYHBIX YCIOBUM.

12. banmaHc »Hepruu HJIEKTpOMarHuTHOro mossi. Bekrop m teopema Iloiituara. [ImoTHOCTH
SHEPrUH, CKOPOCTh €€ pacIpOCTPaHEHUSI.

13. Meroa KOMITIEKCHBIX aMIUIUTY. Y paBHeHHuEe MakcBea 1 MOHOXPOMAaTHYECKOT 0 MOJIs.
14. Yron nu3aekTpuyecKkuX MoTepb, KOMIUIEKCHAS AUAJIEKTPUYECKAs! IPOHULIAEMOCTb.

15. KomnnekcHsiit BekTop [loiiTHHTa, KOMIUIEKCHASI MOIIHOCT.

16. YcnoBus €TMHCTBEHHOCTHU PELLIEHUS] BHYTPEHHEW U BHELTHEN 3a/1a4 2JIEKTPOJUHAMUKHY.

17. Ilpeobpa3oBanue ypaBHeHUH MakcBeuia Al OJHOPOAHOM JTMHEWHOW M30TPOIHOM CPEIbl.
Heonnoponnoe n omHopoiHoe ypaBHeHus Jlanmam6epa. OmHOpoiHOE ypaBHEHHE | eIbMIoblia.
18. Ilens BBeACHHS JJICKTPOJWHAMHYECKUX TOTCHIIMAJIOB. YCJIOBHE KaTUOPOBKU IS
NOTEHIIMAJIOB U YIpOIIEHHBIE YpaBHeHUs [lanambepa.

19. HacTHble pelieHus s CKaIsIpHOro MOTEHIMala B C1y4ae TOUEYHOI'O MOCTOSIHHOIO 3apsija.
Vpasnenue [lyaccona. Ciyqait nepeMEHHOTO TOYEHYHOTO 3apsiia.

20. Chepuueckue BosHbI. Ciydaii MOHOXPOMATHYECKOTO TIOJISI U YPaBHEHUS JJII BEKTOPHOTO
noTeHuuana. Pemenus npu pa3sHblX CTOPOHHUX UCTOYHHUKAX.

21. DneKkTpocTaTU4ECKOE COCTOSIHUE, KAK COCTOSIHUE HEM3MEHHOE BO BPEMEHHU IPU OTCYTCTBUU
NepeEMEIICHUS 3apsA0B. YpaBHeHHEe MakcBemia sl 3JIEKTPOCTaTUYECKOTO MOJII TOYEYHOTO

3apsia, pa3HOCTb MMOTEHIIUAJIOB. DKBUIIOTEHIINAIbHAS IOBEPXHOCTh. [ paHWYHbIE YCIOBHSL.



22. DHeprusi 3JIEKTPOCTATUYECKOTO TOJs. ODHEPrusl MOJsl CTAaTUYECKH PACIIONIOKEHHBIX
3apsOKEHHBIX MPOBOJHUKOB. CoOCTBEHHAass SHEPrUsl CHCTEMbl MPOBOJHUKOB. WX B3auMmHas
sHeprus. Teopema TomcoHa.

23. EmkocTs. B3anmuas MKOCTS.

24. Tlone paBHOMEpHO 3apsuKeHHOU cdepbl. [1oe AMeKTpruIecKoro AUMOJIs.

25. Ilone mnapayyieNbHBIX MPOTUBOIOJIOKHO 3apsDKEHHBIX ~ HUTEM W 1uiauHapoB. [lone
TOYEUHOI'O 3apsijia, pacHoJIOKEHHOTO HaJ WJeaJbHO MPOBOJALIEH IUIOCKOCThIO. MeTon
3epKalbHBIX u300pakeHui. [lome TodeyHOro 3apsma, pacHONOKEHHOTO MEXAY JBYMS
MepeceKaroIUMU MTPOBOASIINMHU MIOCKOCTIMHU.

26. [1nockuii KOHAEHCATOP, TUIUHIPUIESCKUN KOHAEHCATOP, ChEepUIECKUN KOHIEHCATOP.

27. YpaBHeHus MakcBesuia AJis citydasi cTalluoHapHbIX nojied. CTOpoHHss 3.4.¢. 3akoH Oma
JUTS 1IEMU TIOCTOSIHHOTO TOKa. MaruuToctaruka. AHanoOrus 3a/1ay 3JIeKTPOCTATUKU U
MarHUTOCTATUKH.

28. YpaBHEHHS BEKTOPHOTO MOTEHIMala CTallMOHapHOTo 1osisl. 3akoH buo-CaBapa. MaruutHoe
noJjie 6ECKOHEYHO YeTUHEHHOW HUTHU C TOKOM.

29. DHeprus MarHUTHOIO TOJS cUCTeMbl TOKOB. OAMHOYHBIA KOHTYp TOKa M cucrema u3 N-
KOHTYPHBIX TOKOB. COOCTBEHHAsl SHEPTUSI KOHTYPOB U B3aUMHasl SHEPTHUSI KOHTYPOB.

30. UHAYKTUBHOCTH U B3aUMOUHIYKIIHS.

31. MarautHoe Tojie OECKOHEUHO JIMHHOTO HWJIMHIPHYECKOTO MPOBOJHUKA, KOAKCHAIBLHOTO
Ka0es.

32. MarauTHO€ 1noJie IBYXIPOBOIHOM JUHUH, KPYTOBOI'O KOHTYpa C TOKOM, MarHUTHOTO
JTUTIONIS.

33. DyeKTpudecKoe MoJie IPOBOJAHUKA C TOKOM B OKPYKAIOLIEH €ro JU3JIEKTPUIECKON cpelie.
34. DnekTpudeckoe moJie B IpoBoAsiel cpene. TOKN yTeuku.

35. Tlpocreiimme wu3my4yaTend. ODJIEMEHTApHBIM dJeKTpudeckuid BuOpatop. Ilone Takoro
BuOpaTopa. 30HbI MoJiel BUOpaTopa U XapaKTep ITUX MOJICH.

36. JlmarpamMma HampaBIEHHOCTH SJEMEHTAPHOTO JJIEKTPUYECKOrO0 BUOpATOpa, MOIIHOCTH
U3JIy4€HHs], COMPOTUBJICHUE U3TyueHUs. BOTHOBOE CONPOTUBICHUE CPEIBI.

37. IlpuHIMI TEpPECTAaHOBOYHOW IBOMCTBEHHOCTH.

38. DnemeHTapHBIW MarHUTHBIM  BHOpaTop. Dusnueckas aHaJOTHUS  AJIEMEHTAPHBIX

AIIEKTPUUYECKOTO U MAarHUTHOTO BUOpaTopoB. IloHsATHE (hOpMabHOTO MarHUTHOTO TOKA.



39. JlanibHEE TOJIE MarHUTHOTO BHOpaTOpa W €ro AuarpamMma HarpaBiieHHOCTH. JlanbHee moJjie
PaMKH C TOKOM.

40. VYpaBHenne MakcBemia ¢ y4€TOM MArHUTHBIX TOKOB UM 3apsaoB. [lpuHnmn
HKBUBAJICHTHOCTH I10JI€H U X UCTOYHUKOB. [IpuHnum I'roliirexca.

41. Dnement I'roiireHca u ero moJsie B JajJibHEH 30HE.

42. Jlemma Jlopenma. TeopemMa B3aMMHOCTH. YCJIOBHE HECHPABEIIMBOCTU TEOPEMBI
B3alMHOCTH.

43. Tlousitue ¢dazoBoro ¢ponra. Cdepuueckue, UUIMHIAPUYESCKHE U TUIOCKHE BOJHBL
OnHopoaHas rrockast BoiaHa. @a3oBasi CKOPOCTh BOJIHBL. [[7TMHA BOJIHBI.

44. OcHoBHBIE CBOWCTBa TIOCKOW BOJHBL. Koadduiment 3aryxanus, xkodddumueHt dassl,
JUCIIEPCHUS BOJIHBI.

45. BosHbl B 1u3eKTpUKax. J(UcriepcCHOHHBIE CBOMCTBA IUAIEKTPUKOB.

46. BonHbl B poBOHUKAX. JIMCTIEpCHOHHBIE CBOMCTBA TPOBOTHUKOB. CKHH-CIIOM.

47. Jlunevinas mnonspuszanua. Kpyrosas mnonspuzanug. OJUIMNOTAYECKas MOJISApU3ALIMSL.
[IpencraBnenne KpyroBol M SJUTMOTHYECKOW MOJSPU3ALMU Yepe3 JUHEHHYI0 M HaoOOpOT.
W3meneHnue nossipu3aliuy BOJIHBI 110 MEPE €€ pacIIPOCTPAHEHUS B CPEJIE.

48. SBneHune aHU30TPONUU. TEH30pbl MAarHUTHONW M JUAJIEKTPUYECKOW MPOHUIIAEMOCTH.
AHM30TPOIIHBIE €CTECTBEHHBIE M HCKYCCTBEHHBIE MAarHeTUKH W JWAJIEKTpUKH. DepputThl u
CETHETORJIEKTPUKH.

49. YpaBHeHus MakcBesia B TEeH30pPHOM BHUJIE. Y CIIOBUE MJIOCKOW OAHOPOHOM BOMHBL. O01Ime
CBEJICHUS O CJIEICTBHUSX THPOTPOITHOCTH CPEL.

50. Kputepuii miaoCKOCTHOCTH TPaHUIIBI pa3zena. YToJd NaaeHus, OTPaKEHUSI U MPETOMIICHUS.
[Inockocte nanenus. 3akonbsl CHenuyca.

51. ®opmynsl @peHens s ciaydas NMajgeHUs IJIOCKOW BOJIHBI HOPMAIbHOM MOJSpU3ALMM Ha
TpaHMILy pa3zena cpen.

52. @opmynbl OpeHenst s ciaydasl naJeHus MIOCKOW BOJIHBI MApaJICIbHON MOJISPU3AIMU Ha
IpaHuLly pa3zelia cpel.

53. YcnoBue MOJIHOrO MPOXOXKIEHUS BOJIHBI BO BTOpYIO cpeny. Yroa bprocrepa. Ilomnoe
OTpa)K€HHE OT TPAaHULbl pa3ziena ABYX JUIIEKTpUUecKux cpel. [loBepxHOCTHAs BOIHA.

54. [lonHOE OTpakeHUE B Cllydyae NaJeHUs BOJIHBI U3 TUAJIEKTPUKA HA UICATbHBIN TPOBOJIHUK.

Hanpasnsiemas BoiHa.



55. Cay4ail najsieHusi BOJIHBI M3 JAMAJICKTPUKA HA MOTJIONAoIIyo cpeny. [loHsaTue ontudecku
IUIOTHOM cpenpl. YcinoBue JIeoHTOBHMYA MpH Cilydae MajJeHUs BOJIHBI HAa ONTUYECKH HAMHOTO
IUIOTHYIO Cpeny.

56. SlBnenue ckuH->G(deKTa B 3aBUCUMOCTH OT 4acTOThl mojs. Iloms3a u Bpen OT CKUH-
s dexra. [ToTepu sHEPTHM B TPOBOTHUKE.

57. DKBUBAJICHTHBIN MOBEPXHOCTHBIN TOK. [I0BEpXHOCTHOE COMPOTUBIICHUE MPOBOIHHUKA.

58. Cnyyail pe3ko BBIpOKEHHOTO M c1a00 BBIPAKEHHOTO CKUH-3((EeKTa B LUIHMHIPUYECKOM
IIPOBO/IHUKE.

59. Onpenenenue qudpaknun. [lepsruanoe u BropuuHoe noJjist. [ToctaHoBKa 3a1ay Audpakiium.
60. Ctporoe pemienre 3a1auu Audpakimi Ha KPYrOBOM MIJIMHIPE M0 MeToay Dyphe.

61. Ilpubmmxenue Itoiirenca-Kupxroda nnst mudpakunoHHBIX 3amad. MeTon pelieHus B
npubnmxennu puznueckort ontuky. JAudpakius Ha uaeanbHo mpoBosieM tene. Judpakuus
Ha OTBEPCTHUH B DKpaHE.

62. Merong reoMeTpUyYecKOd ONTHUKH W TpeAesiabl MPUMEHUMOCTH METOJa T€OMETPUYECKOMN
onTuku. MeTo1 TeoMeTpUUYECKOi Teopun audpakmun — meto Kemnepa.

63. BonHbl Haj IUIOCKOM IOBEPXHOCTHIO 3€MJIM MpPU MOJHATBHIX NEpPEAArOIIMX AHTEHHAX.
PaccrosiHue npsiMoit BUIMMOCTH € YYETOM CHEPUIHOCTH 3EMITH.

64. OO6nacte mpocTpaHCTBA, 3(PGEKTHBHO YYACTBYIOIIAs B Iepefadye SHEPTUH PaJTMOBOJIH.
Pacnipoctpanenne paguoBOIH B XOJIMUCTOM MECTHOCTH B Mpefesiax NpsIMOM BUAMMOCTH, Hal
IEPOXOBATOM MOBEPXHOCTHIO 3EMIIU U MPU HATUYUU SKPAHUPYIOUIUX MPENATCTBUH.

65. Kpatkue cBemenus o ciosx atmocdepsl. Tpomocdepa, HHACKC TPETOMIICHHS, SBICHUE
TponiocepHoit pedpakiuu. [ToHsATHE 00 SKBUBAJICHTHOM paanyce 3eMIIH.

66. Bunsl pedpakiuu u cBepxpedpakuusi.

67. BnusHue (QUyKTyallMOHHBIX IPOLIECCOB B Tporocdepe Ha paclpoCTpaHEHHE 3EMHBIX
pamuoBosiH.  PaccesHume oT < HeomgHOpoaHOCTeW B Tpomocdepe. MHOroJIy4eBOCTh
pacnpocTpaHeHus BOJIH U UX 3aMHUpaHHeE.

68. MenuaHHbIH YPOBEHb U INTyOMHA 3aMUPaHUs CUTHAJIA.

69. Ilornomenue B Tpornioctepe.

70. Kparkue cBemenus o0 wuoHOchepe W HCTOYHMKAX HOHU3amuu. KpaTkue cBeAcHUs O

pacnpocTpaHeHuH, MPEJIOMICHUN U OTPaKEHUHU BOJIH B HOHOC(EpE.



71. llIkana 3€eKTpOMarHuTHBIX BOJH. PairodacTOTHBIA M ONTUYECKOW CHEKTPHI. YTpaBICHUE
pPaaMo4acTOTHBIM CIIEKTPOM CO CTOpoHBl MexayHapogHoro Corosa  3JIEKTPOCBS3U U
Pernament Paguocssasu. Tpu MupoBbie 30HBI PaJIHOBEILAHNUS.

72. lloHsiTHE »SJEKTPOMArHUTHOM COBMECTHMMOCTH YCTPOWCTB Mexnay coboi. Ilonarue
WUCTOYHUKA PpAaJUONIOMEX U pEUUIHUEeHTa paguonoMex. Kpurepum 3I€eKTpOMarHUTHON

COBMECCTHMOCTH H 3allIMTHOC OTHOIICHUCE.

5. Meroanuyeckui 010K

5.1 Mertoauka npenogaBaHusi
5.1.1. IlpeaBapuTenbHOE U3yYEHUE TEOPETUUECKOTO MaTepUalia 1Mo TeME MPEACTOSIIIEr0 CEMUHapa.
5.1.2. TlpenBapurenbHOE M3y4eHHE TEOPETHYECKOTO MaTepuaja IO MPEJCTOsIIeH J1abopaTopHOM
pabore.
5.1.3.Pemienue 3a1a4 10 COOTBETCTBYIOLIEMY TEKYIIEMY Pa3Aeily U3ydaeMON AUCLUILINHBL.
5.1.4 OdopmiieHne AOMalTHUX 3aJaHUM B BHUJE KPATKUX KOHCIIEKTOB IO TEOPHH KaXKIIOTO

MPONJEHHOTO pa3jena n3y4aeMon JUCIUIIINHBI.
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