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PabGouas mporpamma IUCHMIUIMHBI —DJIEKTPOAWHAMUKA W DJIEKTPOAMHAMUKA
CIUIONTHBIX CPEJI COCTaBJI€HA B COOTBETCTBUU C (efepalibHBIM TOCYAapCTBEHHBIM
oOpa3oBaTeNnbHBIM  CTaHIapTOM Bbiciiero ooOpazoanus (PI'OC  BO) no
HarpaBJIeHHUIO oATroToBKY/ crienuanbHocTH_03.03.02 dusuka

[Iporpammy coctaBuia (1):
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PabGouass mporpamma OJEKTpOAMHAMHKA W DIEKTPOJWHAMHUKA CIUIOIIHBIX CpEX
yTBEpKIIeHAa Ha 3acelaHuu Kadeapbl TECOPSTUYCCKOW (PU3UKU M KOMITBIOTEPHBIX
TEXHOJIOTUH

npotokoi Ne 9 ot «08» anpens 2025 .
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YTBepxkaeHa Ha 3aceaHNH Y4eOHO-METOANIECKON KOMUCCUH (PU3UKO-

TEXHUYECKOTO (haKybTeTa

npotokon Nell ot «11» ampens 2025 T. . ,’ e 2
peacenarenn dakynpTeTa boraros H.M. TIOATACH

Penensenrsr:

M.C. KoBanenko, kanauaaT Gu3nKo-MaTeMaTHUECKUX HAYK, JOLUEHT Kadeapbl PU3NKU
¥ UTHPOPMAIIMOHHBIX CUCTEM

JI.P. I'puropsin, renepanbbiid qupektop OO0 HIID «Me3on» kaHauaat
(bu3MKO-MaTEMaTUYECKUX HAYK



1 Hean n 3a1a4u M3y4yeHUus1 AUCHUILINHBI.
11 eab (MCHUIIMHBI.
VYyeOHass AucHuIUIiHA «DIEKTPOJUHAMUKA U DJIEKTPOJMHAMUKA CIUIOIIHBIX CPEI» CTABHT
CBOCH IENbI0 TMOJy4eHHE Oa30BBIX HABBIKOB IOATOTOBKH IO TEOPUH PACIPOCTPAHCHUS
9JIEKTPOMArHUTHBIX BOJIH B CIUIOIIHBIX CpellaX, KOTOpble HEOOXOAUMBI JJIsl JallbHEHIIIEr0 OCBOCHUS
npo(hecCHOHANBHBIX AUCLHUILINH.

1.2 3agauu AMCHUILIUHBI.

OcHOBHas 3ajaya JIUCHUIUIMHBI - 3aKpENUTh 3HAHUSA OCHOBHBIX IIOHSATHH, YpPaBHCHHHA W
MIPUHIIMIIOB PACIIPOCTPaHeHUsS DM BOJIH B OJHOPOIAHBIX M HEOTHOPOIHBIX CPE/iaX, OCHOBHBIX KJIACCOB
AIIEKTPOIMHAMUYCCKUX 3a7]a4 ¥ MaTEMaTHUYECKUX METOJIOB MX PEIICHHS; OCBOUTh M 3HATH OCHOBHBIC
AJIEKTPOMATrHUTHBIC SBIICHUS U 3aKOHOMEPHOCTH TPU PACIPOCTPAHEHUH, OTPAKEHUH, TUPPAKINHA U
uHTEp(EpPEHITNH SJCKTPOMATHUTHBIX BOJIH.

1.3 Mecrto qucuunauHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl.

qu6Haﬂ JUCHUITIIINHA (<3J'ICKTpOZII/IHaMI/IKa " 3JICKTPOAWHAMUKA CIUIOINHBIX CPC»» BXOAUT B
0a30ByI0 YacTh IUKJIA OOMIEPOPECCHOHAIBHBIX JTUCIUIUIMH 0a30BOT0 Y4YeOHOTO IUTaHA 10
HaIpaBJIeHUIO NoAroToBky Oakanaspuata 03.03.02 dusuka.

Jis yCHemHoro W3y4eHusl JUCHUILTUHBI HEOOXOJMMO 3HAHHE OCHOB JIMHEHHOW anreOpshl,
MATeMaTHYECKOTO0 aHajlh3a, BEKTOPHOIO W TEH30PHOTO aHalM3a, TEOPUH OOBIKHOBEHHBIX
T epeHIaIbHbIX ypaBHCHUH W YPaBHEHUH B YaCTHBIX IPOU3BOJHBIX, TEOPUU (PYHKIIHIA
KOMILIEKCHOW TIEPEMEHHOMW U 00111eT0 Kypca (U3UKU B 00beMe KypCOB YHHBEPCHUTETA.

1.4  IlepeyeHb TUIAaHHPYEMBIX Ppe3yJabTATOB OOy4YeHHUS] 10 JUCHUILINHE
(MO0ayJ110), COOTHECEHHBIX € IVIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHS 00pa30BaTeIbHOM
nporpammel [Iporiecc usydennst maucrmmmebl HampasieH Ha (OPMHUPOBAHUE DIEMEHTOB
cienyromei komnereHMu B coorserctBuu ¢ PI'OC BO u OOII no naHHOMY HampaBiIEHUIO
MOATOTOBKH (CHEIHATLHOCTH):

Ne NHnekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCHUTIIMHBI
II. KOMIICTCHIIU KOMIICTCHIIUN 06yqa101111/Iec51 JOJIKHBI
o " (unu e€ yacTh)

3HaTh yMeTh BJIaJIeTh




1. | OIIK-2 CHOCOOHOCTBIO MaTepuan Kypca B | IIOJydaTb OTBET HA | MPAKTUYCCKUM
HCIOJB30BATh B | o0OBeMe JAHHOH 060 BOIIpOC U3 " HaBBIKAMH
PO ECCHOHAIBHON | MPOTPAMMBI: HpOrpamMMbl IIYTEM | perieHus 3a/1a4
NeSATeTbHOCTH TEPMUHOJIOTHIO, COOTBETCTBYIOIIET | 7o BCEM
0a3oBble 3HaHUs | OINpeAeNeHus, N paszzenam Kypca
MaTeMaTH4eCKOTro
byHIaMEHTANBHBIX | (HOPMYJIBI,
BBIBOJIA u3
pas3zenoB OCHOBHBIE 3aKOHBI .
ypaBHEHUU
MaTEMAaTHKH, DMEKTPOIMHAMUK | \fayepera,
CO3/1aBaTh M CIUIOWIHBIX CPEA | cpoGoIHO
MaTCMaTHICCKUC MEePEBOTUTH JIFOOBIC
MOJICTT  THUIIOBBIX COOTHOIIICHUS
po(ecCHOHATBLHBI INEKTPOAMHAMUKHI
X 3a71a4 u C SA3bIKA
HMHTEPIPETUPOBATH TPCXMEPHOTO
TOJTyYE€HHBIE BCKTOPHOTO
pE3yTBTaTH c aHaJIM3a Ha s3BIK
YEeTHIPEXMEPHOTO
Y4EeTOM TpaHuIl
TEH30PHOT0
MPUMEHUMOCTH
aHaJM3a u
MOAe- HA060POT
Ne WNnpnexc Copnepxanue B pesynbrare u3ydenus yueOHOM TUCIUATUTHHEL
M. | KOMICTCHIIN KOMIIETCHIIMH oOy4aromuecs: JOIKHbI
WM €€ 4acTu
I H ( ) 3HATH yMeTh BJIAIETH
nen
2 CTpyKTypa U coJep:kaHue TUCHUTLTHHBI

2.1 Pacnpenesienue Tpy10€MKOCTH JUCHUIIIMHBI IO BHAaM padoT
OO6mmas TpyA0EMKOCTh AUCHIUIUIINHBI cocTaBiseT 4 3a4.ef. (144 vaca), ux pacnpeeneHue mno

BuaamMm pa60T MpEACTABJIICHO B Ta6J'II/II_Ie.

Bun yueGHO# paboTh Bcero Cemectp
4acoB (uacer)
5

KonTakTHasi padoTa, B TOM YHCJIE: 76,3 76,3
AyIMTOpHBIE 3aHATHA (BCEro): 72 72
3aHATHUA JIEKIIMOHHOIO TUIA 36 36 -
JIaGopaTopHble 3aHITHS - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, TPAKTUIECKHE 36 36 -
3aHSTHS)
HNuas koHTakTHas padora: 4.3 4.3
Kontponb camocTtositenpHOM padoTsl (KCP) 4 4
[Tpomexxyrounas arrecrarus (MKP) 0,3 0,3
CamocrosiTe/ibHasi padoTa, B TOM YHCJIe: 41 41
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraa 20 20 -




BreimonHenne WHAMBUAYAIBHBIX 3aaHWi  (TIOATOTOBKA 16 16 )
COOOIICHUH, Tpe3eHTAITIH)
Pedepar 5 5) -
KourtpoJs: 26,7 26,7
DK3amMeH 26,7 26,7
OO0mas Tpy10eMKOCTh Jac. 144 144 -
E::ra:ﬁ:: padora 76,3 76,3
3ad4. efl. 4 4

Pa3nensl (TeMbl) TUCIUIUIMHEI, U3y4aeMbIe B 5 cemecTpe (ounas ¢popma)

2.2 CTpyKTypa AUCHUIIMHBI:
Pacnpenencuue BuoB yueOHOI pabOThI M UX TPYIOSMKOCTH I10 pa3zeiiaM TUCIIUILUTHHEI.

KonuyectBo yacos
No
AynutopHas paborta BreaynuropHas
pasz- HaumenoBanune pasnenos
Bcero pabota
aena
J 113 J3 CPC
1 2 3 4 5 6 7
OCHOBHBIC TTOHSTHS
3IEKTPOJIMHAMHUKHU.
1 poX 26 8 8 | - 10
VYpaBHeHus Makcsesia B
BaKyyMe€ U Cpejie
CranuoHapHsbie
2 ANEKTPUYECKUE U MAaTHUTHBIE 26 8 8 - 10
TOJIst
Hecranumonapuoe
3 HHOHap 30 | 10 | 10 | - 10
3IEKTPOMArHUTHOE MOJIe
CrneunanbHas TeOpUs
4 OTHOCHUTEIIHOCTH U 31 10 10 - 11
AJIEKTPOIMHAMHKA
KomanuecTtBo yacos
Ne
pas- Haumenoanue pasnenos AyzuropHas pabora BreaynuropHas
Jiena Bcero pabora
J 3 | Ji3 CPC
Bcezo: 36 36 - 41
2.3ConepikaHue pa3aejioB TUCHUTIIAHBI:
2.3.1 3anaTHus JeKIMOHHOI0 THIIA
HaumenoBanue dopma TeKyIero
No Conepxanue pazzaena
paszznena KOHTPOJISI
1 2 3 4




OCHOBHBIC TIOHATHS
AJEKTPOIMHAMUKHU.
YpaBHenus Makcsesia B
BaKyyMe€ U cpejie

DOnekTpoAuHaMHuKa Kak ydeHue o0
ANEKTPOMArHUTHOM TI0JIE U €ro CBSI3U C
3apsaamMu u TOKaMH. OBonronus
MPEICTABICHUN 0 B3aUMOJICICTBUH
ANEKTPUYECKUX 3apsIoOB U TOKOB: TEOPHH
NAJILHOJIEUCTBUS )54 OJIN3KOAECTBUSL.
OcHoBHbIE OMBITHBIE (AKThl, HA KOTOPBIX
0a3upyI0TCd MHKPOCKOIUYECKHEe (ypaBHEHHS
Makcgesna-JIopeHnia) ¥ MakpOCKOIMYECKHE
ypaBHeHHs MakcBesuia: 3aKOH COXpaHEHUS
JJNIeKTpUYECKOro  3apsiga; 3akoH  Kynona
B3aMMOJICHCTBHS  AJIEKTPHUECKUX  3apsIOB;
onbITel  Opcrena, buo wu  Casapa 1o
OOHapYKEHHIO MarHUTHOTO NeicTBUS
JNEKTPUYECKUX  TOKOB Ha  MOCTOSIHHBIE
MarHuTel U 3akoH buo-Caapa-Jlammiaca;
onbiTel Papanes, Opcrena U Ammepa 1o
OoOHapy>XeHHI0  OoOpaTHOrO  BO3ACHCTBUSA
MarHMTHOTO TOJIA Ha TOKHU; 3aKOH Amrepa Juis
MOCTOSIHHBIX TOKOB; 3aKOH 3JIEKTPOMarHUTHOM
WHAYKIUU ®Dapanes; HEpa3AeIuMOCTb
MarHUTHBIX TTOJIOCOB (OTCYTCTBHE MAarHUTHBIX
3apsJioB).

VYcinoBrue MakpOCKONMMYHOCTH U 3aKOH
COXPAaHEHHUs  DJIEKTPUYECKOro  3apsiia B
muddepeHnnansHoi  popMe; CBOOOIHBIE H
CBs3aHHbIE 3apsansl. 3akoH Kynona w
MaKpOCKOIMYECKOE  JJIEKTPUUECKOE  IIOJIE;
UHTEerpanbHas U auddepeHnnanbHas GopMsl
teopembl ['aycca. 3akon Awmmepa s
MIOCTOSIHHBIX TOKOB. 3aKOH 3JIEKTPOMarHUTHOM
uanaykiun  Dapanes B auddepeHIHaTbHOM
dbopwme. Tox  cmenieHusI. YpaBHeHus
MakcBesuia B Bakyyme (qud¢epeHumanbHas 1
UHTEerpanbHast Gopmbl).

JIMDIEeKTpUKA M MarHeTHKU. BekTopsl
JIEKTPUUECKON MOJIIPU3ALIAN u
HAMarHUYE€HHOCTH CPEeIbl; BEKTOPHI WHIYKITHHA
Y HaNPsDKEHHOCTEH AJIEKTPOMArHUTHOTO TTOJISI.
Toku monsipu3anyuy ¥ HaMarHUYEeHUS.

YpaBHeHus Makcsemna IS

OTBeTHI HA
KOHTPOJIbHbBIE
BOITIPOCHI.




AJIIEKTPOMATrHUTHOTO oJis B cpene
(muddepennmanbHas ¥ UHTErpajdbHas Ghopma).
Marepuasibabie ypaBHEHUS JIMHENHON
ANEKTPOIUHAMHUKHU. Bpemennas u
IIPOCTPAHCTBEHHAs! HEJIOKAJIILHOCTD JINHEHHOTO
OTKJIMKA cpenbl Ha BO3JICHCTBUE
AJIEKTPOMAarHUTHOTO  IOJI;  YacTOTHasT W
IIPOCTPAHCTBEHHAs] ~ JUCHEpCUU.  TeH30psl
JIADJIEKTPUYECKOH, MarHUTHOM
MPOHUIIAEMOCTH U 3JIEKTPONPOBOJHOCTH
cpeapl. OOmme CcBoOWcTBa MaTepHATbHBIX
TEH30pOB HEJUCIIEPTUPYIOLIUX u
JUCHEPTUPYIOLUIMX Cpell, BbITEKAIOIIME U3
3aKOHAa  COXpPAHEHUs  3JEKTPOMArHUTHOU
sHeprun u npuHuuna Ousarepa-Kaszumupa.
VYyeT BIusHUS KOHKPETHON CUMMETPUU CPEbI
Ha BHUJl MaTepUaJbHBIX TEH30pPOB (Ha MpUMeEpe
KPUCTAINTMYECKHUX cpen). [ paHudHbIe yCIoBUS
JUIsL  BEKTOPOB  3JIEKTPOMAarHUTHOIO  IOJIS
(BexTOpHAas U CKaJsipHas (hOPMBI).

Cunel, neWCTBYyIOIIME Ha CBOOOJHBIC
3apsibl u TOKH co CTOpPOHBI
AIIEKTPOMAarHUTHOTO MO (IJIOTHOCTH CHJIBI
Jlopennma wu cuna JlopeHmna); MMITYJIbC
AIIEKTPOMAarHUTHOrO  MOJS | TEH30D
HaTspkeHud Makcesemta. [notHocTs 3HEpPTUM
AIIEKTPOMAarHUTHOTO 0JIsA " BEKTOD
YmosalloliHTHHrA; muddepeHanbHas
dbopma 3aK0HA COXPAHEHHS DJIEKTPOMArHUTHOM
DHEPIrUH.

MakpocKonu4eckre  ypaBHEHUS
MakcBenia Kak pe3yJbTaT

yCpeIHEHUs YpaBHEHH MakcBeuia-
Jlopenua.




CranuonapHbie
AIEKTPUYECKUE U
MArduTHBIC 11011

DnekTpocTatuka. YpaBHeHus Ilyaccona wu
Jlannaca JUTSL AIEKTPOCTATUYECKOTO
noreHuuana. lloreHuuman npPOCTPaHCTBEHHO
paclpefeieHHbIX 3apsJoB KaK  peELIeHUE
ypaBHeHus Ilyaccona (ciydan orpaHMYEHHOM
obnactu u Bcero npocrpanctsa). [locranoBka
KpaeBbIX 3aJaud s ypaBHeHus Jlammaca B
orpaHu4eHHoOi obnactu (3amaum [upuxie u
Helimana, cMmemanHas KpaeBas  3ajada).
IloTeHuMan OrpaHUYEHHON CHUCTEMBI 3apsiiOB
Ha  OONBIIMX  pAcCTOSHUAX  OT  Hee

(MyJIBTUIIONBHOE pasio)KeHue
AJIEKTPOCTATUYECKOr0  mnoTeHuuana). lloxe
3apSKEHHBIX IIPOBOJIHUKOB. Cuupl,

JEHCTBYIOIIKE HA TPOBOJAHUKH U AUAIEKTPUKH
B DJIEKTPOCTATUYECKOM I10JIe
(MOHAEPOMOTOPHBIE CHJIBI).
MarnurocTatuka,
YpaBHeHue

OTBeTHI HA
KOHTPOJIbHbBIE
BOITPOCHI

Ilyaccoma i BEKTOPHOIO  ITOTEHIMANa
MarHutHoro noss. BeiBon 3akona buoCasapa-
Jlanmaca u3 pemenus ypaBHenus Ilyaccona.
MarnuTHOe  MYJBTHUIIONIBHOE  Pa3IOKECHHE.
MarsuTHble CBOWCTBA CBEPXIIPOBOJIHUKOB
(cBEpXMpOBOJIUMOCTb ).




Hecranumonapnoe
3JEKTPOMArHUTHOE I10JIE

BomHoBoe ypaBHEHHUEU
AJIEKTPOMAarHUTHBIE BOJHBI B CTAallMOHAPHOM
OJHOPOJIHOM cpene wiau BakyyMme. llnockue
AJIEKTPOMArHUTHBIE BOJHBI B HM30TPONHBIX H

AQHU30TPOITHBIX HEMarHUTHBIX cpenax;
OCHOBHOE  YpaBHEHHE  KPHCTAJUIOONTUKH
(ypaBHEHHE HOpMaJIel Openerns);

noJsipu3anusl IUIOCKUX BOJH. OTpakeHHe Hu
MPEJIOMJIEHUE IUIOCKMX BOJIH Ha IUIOCKOU
TpaHule pas3jeiia JBYX H30TPOIHBIX CpEI;
(hopMyJTBI Openens; KO3 (HUIIUEHTBI
OTpa)keHUsd U nponyckanus. Pacipoctpanenue
BOJIH B HEOJIHOPOJHOM MU30TPOITHOM cpelie.

DNEeKTPOMarHuTHOE  IOJIE  3aJIaHHBIX
3apAl0B U TOKOB B BaKyyMe; CKaJSIpHBIA U
BEKTOPHBIA MOTEHUUAIBI 3JIEKTPOMArHUTHOIO
OJIsI; KATMOPOBOYHASI HHBAPHUAHTHOCTD TOJIEH,
kanuOpoBka Jlopenua. YpaBuenue Jlanambepa,
byukus ['puna omeparopa [lamamGepa u
3amna3/abIBaloIINe MOTCHIUAIBI.

N3nydyeHue BIEKTPOMArHUTHBIX BOJIH.
[Tone nDpOU3BOJIIBHO JIBWXKYLIETOCS 3apsAla;
noreHnuansl JIbeHapa-Buxepra. Paccesinne
ANEKTPOMArHUTHBIX BOJIH CBOOOIHBIMU
anexTpoHamu (popmyna TomricoHa).
PannanuonHoe tpenue.

KBasucranimoHapuple  TOKH U MOJIA.
YpaBHeHuss MakcBesia B KBa3UCTAIMOHAPHOM
cinyuyae. Ckun-a3¢dexr. KBasucrarmonapusie
OJIst B MEJIJIEHHO JIBYKY X CS
nehOpPMUPYIOIIUXCST TTPOBOAHUKAX
(MarHuTHas TUAPOAMHAMUKA).

DNeKTpoHHAas TeopHUst cpen.
DneKkTpoHHas TeOpus JUCTIEPCUN u
MTOTJIOLIEHUS AJEKTPOMAarHUTHBIX  BOJIH.
Komnnekcnas JIAAJIEKTpUYECKas
nponunaemocts. opmynsl KpamepcaKponura
(nucniepcuoHHble cooTHouIeHUs1). PazoBas u
rpynmnoBas CKOPOCTH B JHUCHEPTUPYIOIICH
cpene. DNeKTpOHHAs TEOpHsl HAMarHUYUBaHUS.
deppoOMarHeTusm.

@ONIOKTyallud 3JE€KTPOMArHUTHOTO TOJIS
(proKTYalIMOHHO-TUCCUHAIIMOHHAS TEOpPEMa).

DNIEeMEHTHI HEJIMHENHON
ANEKTPOJMHAMUKHN. BonHOBOE "

MaTepUaJIbHOEC YPAaBHEHUE B  HEJIMHEHHO-

OTBETHI HA
KOHTPOJIbHBIE
BOIIPOCHI




ONTHYECKUX  cpefax. MeToq  MeaseHHO
MEHSOLIUXCS aMIUIUTY I CUCTEMBbI
YKOPOYEHHBIX  YPaBHEHHH, OMUCHIBAIOIINX
MPOLIECChl T'eHEepaluu BTOPOMl TapMOHUKH B
ONTUYECKH  OTPHUILATEIbHBIX  HEIMHEWHBIX
KpHUCTaJlIax B IJIOCKOBOJTHOBOM
NpUOKEHUN; MPOCTPAaHCTBEHHBII
CUHXPOHM3M; IPOLIECC T€HEpalu BTOPOM

TapMOHUKHU B IPUOIMKEHUH 33JaHHOTO TIOJISL.

CHCHI/IaHBHaH TEOpHUs
OTHOCHUTCJIIBHOCTH U
QJICKTPOJHMHAMHKA

[MpuHIHT OTHOCUTEILHOCTH lanunes,
npeoOpa3zoBanus ['anuiess U UX MHBAPUAHTHI.
['unore3a »dupa U MONBITKU OOHApPYKEHUS
sbupHoro  Berpa:  ombITel  Duzo u
Maiikenbcona I['mnoressl PuiypKepalibia U
Jlopenua.

[Toctynarsl TeOpUM OTHOCUTEIBHOCTH.
OO61ue cBoicTBa MPOCTPAHCTBA[BPEMEHH U
ompezeNieHue OJHOBPEMEHHOCTH.
[TpeoOpaszoBanus Jlopenna. OOuue crieacTBus
npeoOpa3zoBanuii JIopeHa: OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH; OTPaHUYEHHOCTh CKOPOCTH
pacmlpoCTpaHEHUs] CHUTHAJIOB; COKpAIleHHE
MacmTaboB; 3aMEUICHHE XOJa IBIKYIIHXCS
yacoB. [lapamokc O1M3HEOB.
UYetsipexmepHast reoMeTpruYecKas
uHTEeprpeTanus npeobOpa3oBanuii JlopeHna;
BPEMEHHIIOJJO0HBIE,
MIPOCTPAHCTBEHHOINOJO0HbIE U W30TPOITHBIE
WHTEPBaJIbI MEXITY COOBITUSIMU.
UYeTblpeXMEpHbIE  BEKTOPbl U TEH30pBI.
UYeTbIpeXMEpHbIE CKOPOCTb U YCKOPEHHE
TOYKH. TeopemMa  CIOXEHHS  CKOPOCTEH.
DHEeprusi U  WUMIYJIbC  PEISITHBUCTCKOMN
YACTHIIbI, YETHIPEXMEPHBI UMITYJIBC.

3aKOH COXpaHEHHUs DJIEKTPUUYECKOro 3apsija B
KoBapuaHTHOU Qopme. KoBapuantHas 3ammch

YpaBHEHUU BIEKTPOJUHAMUKH. 3aKOHBI
npeoOpa3oBaHus TUTSt BEKTOPOB
AIEKTPOMATHUTHOTO oJIsl. 3aKoHBI

npeoOpa3oBaHUs  BOJIHOBOTO  BEKTOpa W
YaCTOTHI AIEKTPOMArHUTHOMN BOJTHBI
(abepparust u 3¢dexr omnepa ans CBETOBOU
BOJIHBI). YeTbIpexMepHBIT MOTEHIINAT
AIIEKTPOMArHUTHOTO TIOJNSI, TEH30P JHEPrHH
UMITYJIbCa DJIEKTPOMArHUTHOTO TOJISl. 3aKOHBI
COXpaHEHUs SHEPTUU U UMITYJTbCA JJIS1 CHCTEMBI
AIIEKTPOMArHUTHOE TIOJIE + 3apsHKCHHBIC
YaCTHIIBL.

OTBeTHI HA
KOHTPOJIbHBIC
BOIIPOCHI

2.3.2 3aHATHS CEMUHAPCKOTO THIA




BapuanTel mpakTHueckux 3amaHuii OepyTcs w3 3amayHuka: bateirua B.B. COopHuk 3amau 1o
JMEKTPOAUHAMUKE M CHELHAIBbHOM TEOPUM OTHOCUTENBHOCTH [DJIEKTpOHHBIA pecypc] @ ydeOHOe
nocobue / B.B. bateirun, U.H. Tonteirun. — OnektpoH. nan. — Cankr-IlerepOypr : Jlans, 2010. —
480 c.

— Pexxum nocryma: https://e.lanbook.com/book/544.

N HaumenoBanne TeMarnka nMpakTUYECKUX 3aHITUI dopma TEeKyIIEero
[\
paszznena (cemMuHapoB) KOHTPOJISL
1 2 3 4
1.| OcHOBHBIC TOHATHS Pemenue 3aia4 no teme: VYpasuenusi KoutpoisbHas pabota
3IEKTPOINHAMHUKHU. MakcBesuia B BAKYyM€ U CpeJie.
VYpaBHenust Makcpeia B
BAKYYME€ U Cpejie
2. CrauuoHapHsbie Pemenue 3anau no temam: anexrpocratika; |[KonrposbHas pabo-
AIEKTPUYECKUE U MarHuTOCTaTHKA. Ta
MarHuTHBIE MOJIS
3. Hecrauunonapnoe Pewenue 3a1a4 o temam: |KonTtponbnas pabo-
AJIEKTPOMArHUTHOE MOJIE |[3JIEKTPOMArHUTHBIE BOJHBI B OJHOPOIHBIX |Ta
M30TPOMHBIX M AHU3OTPOMHBIX Cpelax;
KBa3HCTALIMOHAPHBIE SIBIICHUS; H3JIyYeHUE
3J€KTPOMAarHUTHBIX BOJIH MEJJIEHHO
JBIKYIIMMUCS 3apsigamMu; 3JIE€MEHThI
HEJIMHENHOMN ONTHKH.
4. CneunanbHas Teopust Pemenue 3amau mo temam: pensituBuctckas| KontponabHas pabo-
OTHOCHUTENIbHOCTH U KMHEMaTHKa U PEJIATUBUCTCKAs IUHAMMKA. |Ta
3IEKTPOIMHAMMKA

2.3.3 JlabopaTopHbIe 3aHATHS.
[To mucnuminHe «DJIEKTPOANHAMUKA U JIEKTPOIMHAMUKA CIUIOIIHBIX Cpe» J1abopaTopHBIe
3aHATHA HE TUITAaHUPYIOTCS.

2.3.4 TlpumepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB)
CormacHo ydeOHOMY TUTaHY KypCOBBIE pa0OTHI (MPOEKTHI) MO JaHHOW NUCIUIUIMNHE HE
MPEyCMOTPEHBI.

2.4 TlepeyeHb Y4eOHO-METOAMYECKOr0 oOecmeyeHHs VIl CAMOCTOATEIbHOI padoThl
00y4arouuXCcH Mo JUCUMUILIMHE (MOIYJII0)

[TepeueHsb yueOHO-METOANYECKOTO OOECTICUECHUS TUCIUTIIHBI IO
Hanmenosanue

Ne BBITOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
pazzmena

1 2 3




1. 1. ComoB, A.M. DnekTpoauHamMuKa [ DJIeKTpOHHBINA pecypc] :
ydyebnoe nmocodue / A.M. Comos, B.B. Crapoctun, C./I. benecnaBckuii ;
noxa pea. A.M.ComoBa. — DiiekTpoH. gaH. — Mocksa : ['opsiuas TuHus-
Tenexkom, 2011. — 200 C. — Pexum

noctyna: https://e.lanbook.com/book/5199.

Pasnensr 1 —4. 2. bareirua B.B. COopHUK 3amad 1Mo 3JIEKTPOJAMHAMHUKE U
CICLMAJIbHOM TEOPUU OTHOCUTEIBHOCTU [DJIEKTPOHHBIA pecypc]
yuebnoe nocobue / B.B. bateirun, U.H. TonTeirua. — DIEKTPOH. JaH. —
CanxrtllerepOypr : Jlanp, 2010. — 480 c. — Pexxum noctyma:
https://e.lanbook.com/book/544.

3 Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns mpoBeneHHUs MEHbLIEH YacTH JICKIMOHHBIX 3aHSATUWA HUCIOJIB3YKOTCS MYJIbTUMEIUNHBIE
CpPEACTBA BOCIPOU3BEICHHS AKTUBHOTO COJEPKUMOI0, MO3BOJISIOLIETO CIYIIATEII0 BOCHPUHUMATH
OCOOEHHOCTH H3y4aeMoM Mpodeccuu, 3a4acTyi0 HUIpPAOIIME PEIIAONIYI0 pPOJib B TOHUMAHUH H
BOCIIPHUSATHH, a Takke (HOopMUPOBaHUH MPO(HEeCCHOHATBHBIX KOMITETCHIIUN. boJbIias 4acTh JIGKIUH 1
MPAKTUYECKHUE 3aHITUS MPOBOSATCS C UCIIOJIB30BAHUEM JJOCKH M CIIPABOYHBIX MATEPHUAJIOB.

[To pucuumaMHe TPOBOAATCA ABYXYACOBBIE JEKIIMOHHO-TIPAKTHYECKHUE 3aHATUs. [Ipu 3TOM B
KQKJIOM MOJyJi€ MPOBOASATCSA NMPAKTUYECKHE 3aHATHUsA, MOCBALLECHHBIEC PELIECHUIO THUIOBBIX 3ajad. B
Ipolecce MPaKTUYECKUX 3aHATUN TPOBOAUTCS OOCYKICHUE U Pa300op pelIeHn MPUKIAIHBIX 3a/1a4.

Takoil MHHOBALIMOHHBIA IMOAXOJ TO3BOJHMI BHEIPHUTH B MPOLIECC MPENoAaBaHUs Y4eOHOUH
JUCHHUTIIMHBI « JEKTPOMHAMMKA M AJICKTPOJMHAMHUKA CILIOIIHBIX CPEI» HOBBIC CPEICTBA, GOPMBI U
AKTUBHBIE TIPOTPECCHBHBIE MeETOAbl oOydeHus. Mcmonb3yeMble TEXHOJIOTUU CIIOCOOCTBYIOT
pean3alui CTYJEHTAMH CBOETrO JIMYHOCTHOTO, MO3HABATEIBHOIO W TBOPYECKOrO IMOTEHIMANa U
BBITIOJIHEHHUIO YU€OHBIX U yUeOHO-UCCIIeIOBATEILCKUX PA0OT MO JIMYHBIM TPACKTOPHSIM.

4 OueHoyHble cpeAcTBa /IS TeKYLIero KOHTPOJIA YCIEBAEMOCTH H
NMPOMEKYTOYHOM aTTEeCTALMHU
Texymui KOHTPOJIb:
— MPOBEpKa JIOMAIIHUX 33JaHUI M0 CEMUHAPCKUM 3aHSITHUSM;
— KOHTPOJIbHBIE BOMIPOCHI IO pa3zesiaM Yu4eOHOH MporpamMMmBbl;
— pedepar;
— TIpe3eHTalus 1Mo TeMe pedepara; — BHyTPUCEMECTPOBAs aTTECTAIHS.
W TOTOBEBII KOHTPOJIE:
—JK3aMeH.

4.1 ®oH OLIEeHOYHBIX CPEACTB /JIsl MPOBeIeHUs TeKylleil aTTecTaluu
Tekymuii KOHTPOJIb YCBOEHHUS MaTepraia JOMAIIHUX MPAKTUYECKUX 3aJaHUM 10 MPOBOJNUTCS
npernoaaBareneM ycTHO B popme Oecenpl. OmeHka — o 5-1u 6ampHON CUCTEME.
KoHTpoJibHBIE BONPOCHI 110 JUCHUIJIMHE:

OcHOBHbIE MOHSITUS YJIEKTPOAUHAMUKHU. YpaBHeHusi MakcBeiia B Bakyyme u cpenae 1.
OBOJIIOIMSL  MPEACTABICHUH O B3aUMOACHCTBUU JJIEKTPUUYECKUX 3apsioOB M TOKOB: TEOPHUH
NATBHOAECUCTBUS U OJIM3KOIEHCTBUSL.

2. OcHOBHBIE OTBITHBIE (DAKTHI, HA KOTOPBIX 0A3UPYIOTCS YpaBHEHHSI MaKcBeIIa: 3aKOH COXpaHEHUS
ANEKTPUUECKOTO 3apsiaa; 3akoH KyioHa B3auMOAECUCTBUSL AJIEKTPUYECKUX 3apsioB, 3aKOH
buoCasapa-Jlannaca, 3aKk0H 3J€KTpOMarHUTHOM MHAYKIMKM Papajes; OTCYTCTBUE MarHUTHBIX
3apsia0B.

3. BrBoa 3akoHa AMriepa i MOCTOSTHHBIX TOKOB M3 3akoHa bro-Casapa-Jlamnaca.
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11.

12.
13.

14.

15.
16.

17.

18.
19.

VYcnoBue  MakpOCKONMYHOCTH M 3aKOH  COXPaHEHHUS  JJEKTPUUECKOro  3apsga B
nuddepernuanbHon (popme; CBOOOIHBIC U CBI3aHHBIC 3apsiJIbl.

3akoH KynoHa 1 MakpOCKOIMMYECKOE dJIEKTPUYECKOE 10JIe; MHTErpabHas U JuddepeHaabHas
dbopmel Teopemsr ["aycca.

3akoH AMIiepa Ui MOCTOSTHHBIX TOKOB, B 1U(depeHuanbsHoi popme.

3akoH aekTpoMarauTHON nHAYKuu @apanes B auddepeHnmansaoil popme.

Tok cmemnieHust u 00001IeHIE 3aKOHA AMITEpa Ha HECTAIMOHAPHBIN CITydai.

VYpaBuenus MakcBesuia B Bakyyme (auddepeHnnanbias U HHTerpaibHas (GopMbI).

BeKTopbI 31eKTpHUUECKOM MOIpU3alii, HAIPSHKCHHOCTH M UHIAYKIUU JIEKTPUYECKOTO MO B
JUDJIEKTPUKAX.

BekTopbl HaMarHUYEHHOCTH, HAMPSHYKEHHOCTU U MHTYKIIUU MarHUTHOTO TOJISI B MATHUTHBIX
cpenax (MarHeTHKax).

Toku nonsipuzanvv 1 HAMarHUYEHUsI.

VYpaBHenuss MakcBemna Uisi 3JIE€KTPOMAarHUTHOTO MOl B cpene  (muddepeHnmanbHas u
WHTErpajibHast popMma).

MartepuanbHble ypaBHEHHsI JTMHEWHOM AJIEKTPOAMHAMUKH. BpeMeHHast u MpocTpaHCTBEHHAS
HEJIOKaJIbHOCTb JJMHEHHOTO OTKIIMKA CPEJbl Ha BO3ACHCTBHUE AIEKTPOMArHUTHOTO TOJIS.
YacToTHas ¥ IPOCTPAHCTBEHHAS UCTIEPCHS B CTAIMOHAPHBIX M OJTHOPOHBIX Cpeax.

TeH30pbl AUDIEKTPUUECKON, MArHUTHON MPOHUIIAEMOCTH U JIEKTPOIIPOBOAHOCTH cpeabl. O01mue
CBOICTBa MaTepUajbHBIX TEH30POB HEAMCIEPTUPYIOMIUX W JUCIEPTUPYIOIIUX  Cpel,
BBITEKAIONINE U3 3aKOHA COXpPaHEHUs 3JICKTPOMAarHUTHOW SHepruu W mnpuHnumna OnH3arepa-
Kazumupa.

VY4er BAUSHMUS KOHKPETHON CHMMETPHUHU Cpelbl Ha BHJ MaTepHalbHBIX TEH30pOB (Ha mpumepe
KPUCTAJNTNYECKUX CPeN).

['paHrYHBIE YCIIOBHSI U BEKTOPOB AIIEKTPOMArHUTHOTO OIS (BEKTOPHAsS M CKaJIsipHAs POPMBI).
Cuitbl, neiicTByroImye Ha CBOOOIHBIC 3aPS bl M TOKU CO CTOPOHBI DJIEKTPOMArHUTHOTO TTOJISI

(mmotHOCTh cunbl JlopeHma u cuna JlopeHma);

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

HMITy1bC 3JIEKTPOMArHUTHOTO 1OJIS U TEH30p HaTsHKEHUH Makcseiia.

CrannoHapHbIe JJIeKTPHYECKHEe U MATHUTHBIE 10JIsI
[InoTHOCTE  DHEPrMM  JJIEKTPOMArHUTHOIO TOJII M BekTOp  YMoBa-IlolHTHHT;
muddepeHnanbHas GopMa 3aK0Ha COXPAHEHUS 3JIEKTPOMAarHUTHON SHEPIHH.
VYpasHenus [lyaccona u Jlannaca s 3JI€KTpOCTaTHYECKOro MOTEHINANA.
IToTeHnMan NpocTpaHCTBEHHO PAaCIpEAEIEHHBIX 3apsi10B Kak pelieHne ypasHeHus [lyaccona
(cmyyam orpaHU4YeHHON 00JaCTH U BCErO MPOCTPAHCTBA).
[TocTtaHoBKa KpaeBbIX 3a/1a4 /Ui ypaBHeHUs Jlanaca B orpaHu4YeHHON 00nacTH (3a1auu
Hupuxine u Heitmana, cmeranHasi KpaeBast 3aja4a).
[loreHnuan CcTaTUYECKOM CHCTEMBI 3apsloB  Ha OONBIIMX pAcCTOSIHUAX OT Hee
(MyJIBTUIOIBHOE PA3JIOKEHHUE NIEKTPOCTATUYECKOTO MTOTEHIINATIA).
[Tosne 3apsKEHHBIX TPOBOAHUKOB.
VYpasuenue [lyaccona y1st BEKTOPHOTO IMOTEHIMAIA MATHUTHOTO T1OJISL.
BriBox 3akoHa buo-Casapa-Jlamnaca u3 pemenus ypasHenus Ilyaccona.

HecTtannuonapHoe 3J1eKTpPOMarHuTHoOe noJie
BonHoBoe ypaBHEHUE U AJIEKTPOMAarHUTHBIE BOJHBI B CTAllMOHAPHOM OJTHOPOIHOM cpene Win
BaKyyMe.
[Tnockue 3MeKTpOMarHUTHBIE BOJIHBI B U30TPOIHBIX M aHM30TPOIHBIX HEMAarHUTHBIX Cpeax;
OCHOBHOE YpaBHEHUE KpPUCTAJUIOONTUKU (ypaBHeHHE HopManeld @peHens); Mospu3anus
MJIOCKHUX BOJIH.



31.

32.

33.
34.
35.
36.
37.
38.

39.
40.
41.
42.

43.

44,

45.
46.
47.

48.
49.
50.
51.

52.

53.

54.
55.
56.
57.
58.
59.
60.

OnHOpOIHBIE M HEOTHOPOAHBIE IIJIOCKHE BOJIHBI; 3()(EKT MOIHOTO BHYTPEHHETO OTPaKeHUS Ha
rpaHuLIe pa3jiesa U30TPOIHBIX IPO3PAYHBIX CPEI.

DJEKTPOMAarHUTHOE T0JI€ 33J]aHHBIX 3aps/I0B U TOKOB B BaKyyMe; CKaJIIPHBIN M BEKTOPHBIN
MNOTEHIMAJIBI JIEKTPOMArHUTHOTO TMOJIS; KATMOPOBOYHAS MHBAPUAHTHOCTD MOJIEH, KaTnOpoBKa
Jlopenua.

Oyukuus ['puna oneparopa [lanambepa u 3ama3apIBaoLUe MOTEHIHAIBI.

[Tone mpou3BOJIBHO ABIXKYILETOCs 3apsija; noTeHuuansl JIbenapa-Buxepra.

PaccesiHue 37eKTPOMarHUTHBIX BOJIH CBOOOIHBIME 3J1eKTpoHamHu (opmyiia Tommicona).
YpaBHeHust MakcBesuia B KBa3UCTAlMOHAPHOM cilydae. Kpurepuu KBa3ucTallmOHapHOCTH.
CxuH-3¢ DexT.

KommiekcHass ~ guanektpuueckass — npoHunaemocts.  @opmynst  Kpamepca-Kponura
(IUCTIEpCHOHHBIC COOTHOIIEHUS).

®da30Bas ¥ rpynnoBas CKOPOCTU B IUCIIEPTUPYIOLIEH cpeie.

QIIOKTYalUU 3JIEKTPOMArHUTHOTO N0 ((PIIFOKTYallMOHHO-TUCCUHAIIMOHHAS TEOPEMA).
BonHOBOE 11 MaTepuabHOE YpaBHEHUE JIJIsl HETMHEHHO-ONTHYECKUX CPE.

MeToa MenneHHO MEHSIOUIMXCS aMILTUTY] XOXJIOBa; CUCTEMa YKOPOUYEHHBIX YpPaBHEHHI B
TUTOCKOBOJTHOBOM TPHUOJIMKEHUH /IS TIPOIiecca reHepaliii BTOPOH TapMOHHUKH TIEPBOTO THIIA
B ONTUYECKU OTPUIATENbHBIX HEIMHEHHBIX KPUCTAIIIAX.

[TpocTpaHcTBEHHBIN CUHXPOHU3M U 3(h()EKTUBHOCTH MpoIecca FTeHepallui BTOPOH TapMOHUKH;
ycioBue (a3zoBOro coraacoBaHUs BOJH.

[Ipomiecc reHepanuy BTOPOW TapMOHHMKH IEPBOrO THUMNA B MPUOIMKCHUH 33aJaHHOTO IOJIS
OCHOBHOTO M3JTy4YCHHUSI.

CrnenmnanbHasi TEOPUS OTHOCUTEIbHOCTH H 3JIEKTPOAMHAMMKA
[Tpuniun otHocuTenbHOCTH ["anunes, npeodpa3oBanus ["amuies U ©X HTHBApHAHTHI.
['unoTe3a 3¢upa 1 MONbBITKU OOHApYKEeHUsI FPUPHOTO BeTpa: onbIThl Puzo u MalikenbcoHa.
['unoressr Ouiypkepanbaa u JlopeHna 1o 0ObACHEHHUIO OTPULATEIBHOIO Pe3yibTaTa OIbITa
MaiikenbcoHa.
[TocTynarel TEOpUN OTHOCUTEIBHOCTH.
OO1u1me cBoiicTBa MPOCTPAHCTBA, BPEMEHH U OIpe/IelIeHNE 0THOBPEMEHHOCTH.
[TpeoOpa3zoBanus Jlopenua.
OO6mme cnenctBusi mnpeodpasoBaHuit JlopeHIa: OTHOCUTENBHOCTh OJHOBPEMEHHOCTH,
OTPaHUYEHHOCTh CKOPOCTH PacCIpOCTPAHEHHUSI CUTHAJIOB.
OO6mme crnencTBusi mpeoOpa3zoBanuii JIopeHa: cokpaiieHne MacimTaOoB; 3aMEIJICHHE XO0/a
JBYDKYIINXCS YacoB.
YeTpipexmepHas reoMeTpuiecKas MHTEPIPETALNS npeoOpa3oBaHuit Jlopenna;
BPEMEHUNO00HbIE, MPOCTPAHCTBEHHO-TIOOOHbIE ¥  H30TPONHbIE HHTEPBAIBl  MEXKIY
COOBITHUSIMH.
YeTbIpexMepHbIe CKOPOCTh U YCKOPEHHE TOUKH.
TeopeMa cl10KeHHsI CKOPOCTEM.
DHeprusi 1 UMITYJIbC PEIATUBUCTCKON YAaCTHIIbI, YEThIPEXMEPHBINA UMITYJIbC.
3aKOH COXpaHEHUs JIEKTPUUECKOT0 3apsiia B KOBApHaHTHOU opMme.
KoBapraHTHas1 3an1MCh YpaBHEHH 31EKTPOIUHAMHUKHU.
3aKkoHbI IpeoOpa30BaHus Ul BEKTOPOB 3JIEKTPOMAarHUTHOTO TOJISL.
3aKkoHBI MPeoOpPa30BaHMsI BOTHOBOTO BEKTOPA U YAaCTOTHI 3JCKTPOMATrHUTHOM BOJIHBI
(abeppauus u 3¢ dext Homnepa s CBETOBON BOJHBI).

4.2 ®oHJ OLIEHOYHBIX CPeCTB VIS NPOBeICHHS NPOMEKYTOUYHOM aTTeCTALUM
4.2.1 Ilpumepbl BONPOCOB /LISl MOATOTOBKH K IK3aMeHY



[Tpuniun otHocutensHocTH. [IpeobpazoBanus JlopeHna. IHBapHaHTHOCTh MHTEpPBAIA.
YetpipexmepHas HHTepIpeTanus npeodpasosanuii Jlopenua.
YeTplpexMepHbIE BEKTOPBI U TEH30PHI.
Dddext Jomrepa.
Oynknusa Jlarpanxa.
OHeprusi, UMILYJIbC CBOOOJHON PEISTUBUCTCKON YAaCTULIBI.
YeTpIpexMepHbIE CKOPOCTh U YCKOPEHUE.
PenaruBucTckas JUHAMUKa MaTepUaibHON TOUKH.
Addexr Komnrona.
. 3aKOH COXpaHEeHMsI 3apsijia U ypaBHeHHUs: MakcBeria.
. I'paHnyHbIe ycaoBHS.
. DJeKTpOMarHUTHbIE CUJIbI, IEHCTBYIOIIME Ha 3apsiibl U TOKH (cuia JlopeHia).
. Tenszop HatsxkeHut MakcBeiia.
. DHeprus 3JIeKTPOMAarHUTHOTO MOJIS.
. IloTeHumanbl 31€KTPOMArHUTHOTO IOJIS.
. Mukpockonuueckass U MaKpOCKOIUYECKast MEKTPOJMHAMUKA .
. YpaBHEHUS AJIEKTPOCTATUKH.
. Pemenue ypasuenus Ilyaccona.
19. JIumoapHBI MOMEHT.
20.KBagpyrnonbHblii MOMEHT.
21. DHeprus 3AEKTPOCTATHUECKOTO OIS 0OBEMHBIX 3aPSIIOB.
22. DHeprus CUCTEMBbI 3apsSKEHHBIX POBOJHUKOB.
16. EMKoCTHBIE U IOTEHIIMATIbHbBIE KOAPPUIIUEHTHI.
17. Teopema Tomcona.
18. DHeprus MpoOBOHMKA B OJHOPOJIHOM BHEIIIHEM II0JIE.
19. DHeprus cucTeMsl 3apsAA0B BO BHEIIHEM I10JIE.
20. Cunbl, 1eficTBYIOIIME HA TPOBOIHUK B 3JIEKTPOCTATUYECKOM IOJIE.
21. InsaexTpuvecKre v IPOBO/ISIINE TeIa BO BHEITHEM JIEKTPOCTATHYECKOM TI0JIE.
22. 3ama3pIBafoIIUe MOTEHIHATIBI.
23. llorennumanse! JInenapa-Buxepra. 3nyuenne ObICTpO ABUXKYIIETOCS 3aps/a.
24. Tlone paBHOMEPHO JBIKYILETOCS 3apsiia.
25. 3akon buo-Casapa-Jlamaca.
26. 3aK0H B3aMMOIENCTBHU DJIEMEHTOB TOKA.
27. 3akoH Amriepa Uil CTAlMOHAPHBIX TOKOB.
28. 3aKOH 3JeKTPOMarHUTHOM MHAyKIKu Dapaes.

CoNoOA~®WDdE
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DK3aMeH MPOBOAMTCS YCTHO MO OWJIETaM, COCTOSIIIAM W3 JIBYX TEOPETHUYECKUX BOIPOCOB H
OJIHOM 3aJ1a4H.
PexomeHaytoTCSs ClieAyIONe KPUTEPUN OLEHKH 3HAaHUH.
O1eHKa «HEYTOBIIETBOPUTEIHHO» BBICTABIISIETCS B TOM CITy4ae, €CIIH CTYACHT IEMOHCTPUPYET:
- MMOBEPXHOCTHOE 3HAHHE TEOPETUIECKOTO MaTepHaa;
- HE3HAHHE OCHOBHBIX 3aKOHOB, MOHATUH M TEPMUHOB Y4eOHOW AMCIUIUIMHBI,
HEBEPHOE ONEPHUPOBAHNE HMHU;
- rpyOble CTUIIMCTUYECKHE U PeUeBbIE OIIHOKH.

OneHka «y0BIETBOPUTENBHOY» CTABUTCS CTYyAEHTaM, KOTOPBIE IIPU OTBETE:!
- B OCHOBHOM 3HAIOT Y4EOHO-TIPOrpaMMHBIN MaTtepuai B 00bEMe, HEOOXOTUMOM
JUTSL TIPEJICTOSIIICH yueObl U paboThI IO PO ecCuu;



- B IIEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaxX Ha BOIPOCHI UMEIOT HAPYIIEHHUS B MOCIEI0BATEIBHOCTH U3JI0KEHUS
yueOHOro MaTepuala, IEMOHCTPUPYIOT ITOBEPXHOCTHBIE 3HAHUS BOTIPOCA;

- HUMEIOT KpaTKUE OTBETHI TOJBKO B paMKax JIEKIIMOHHOTO Kypca;

- MIPUBOJIAT HEUETKHE GOPMYITUPOBKU (PU3NYECKUX TOHITUN U 3aKOHOB;

- HMMEIOT CYIIECTBEHHbBIE MOTPELIHOCTH U TPyObIe OIIMOKU B OTBETE Ha BOIIPOCHL.

OneHka «XopoI1l10» CTABUTCSI CTYI€HTaM, KOTOPbIE IIPU OTBETE:!

- 00Hapy>KMBAIOT TBEP0E 3HAHNE IPOTPAMMHOTO MaTepHasa, KOTOPBINA U3NaraioT
CUCTEMATHU3UPOBAHO, IIOCIIEA0BATENBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Han0oJiee 3HAUUMYIO JIOTIOJIHUTENBHYIO JIUTEPATYPY;

- JIOIIYCKalOT OTJIEIbHbIE MOIPEIIHOCTH U HE3HAYUTEIbHbIE OIIMOKY MPU OTBETE;

- B OTBETaX HE JIONYCKAET CEPbE3HbIX OUIMOOK U JIETKO YCTPaHsSET OTJC/IbHbIE
HETOYHOCTHU C IIOMOLIbIO JOMOJIHUTEIBHBIX BOIPOCOB MpENojaBaTesl.

OneHka «OTJIIMYHO» CTaBUTCA CTYJ€HTaM, KOTOpPbIE IIPU OTBETE:

- OoOHapy’KUBAIOT BCECTOPOHHEE CHCTEMAaTHYecKoe U IIyOOKOoe 3HaHME
[IPOrpaMMHOI0 MaTepuayia (3HaHHE OCHOBHBIX IOHATHH, 3aKOHOB U TEPMUHOB Y4eOHOMH
JUCLUILIMHBIL, YMEHHUE ONIEpUPOBATH UMU);

- U3JIaratoT MaTepuall JIOTHYHO, IIOCIIEN0BATENIBHO, PA3BEPHYTO U YBEPEHHO;

- u3JaraloT ~ Marepual ¢ JOCTaTOYHO  4YETKUMHU  (OpMYJIHPOBKAMH,
MOJITBEPKTaeMBbIMU Tpadukamu, QG pamMu WIH TPUMEPAMHU;

- BJIAJICIOT HAy4YHBIM CTUJIEM PEYH;

- JEMOHCTPUPYIOT 3HaHWE MaTepuaja JeKIHui, O0a30BbIX YyUeOHHUKOB H
JOTIOJIHUTEIBbHOM JINTEPATyPHI.

OneHouyHbIE CPEACTBA JUIsl MHBAJIMAOB U JIMI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs
BBIOMPAIOTCS C YYETOM MX MHAUBUAYAIbHBIX ICUXO()U3NUIECKUX OCOOCHHOCTEM.

- IpU HEOOXOJUMOCTH MHBAJIUIAM U JIUI[AM C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
3/10pOBbS IPEIOCTABIISAETCS JONOJHUTEIBHOE BpEMS Ul TOATOTOBKHM OTBETA Ha 3a4ETE;

- IPY IPOBEIEHUH MTPOLETYPhl OLIEHUBAHUSI PE3YIbTaTOB 00yUEHUs] MHBAIHUJIOB U
JUI] C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3JI0pPOBBSl IPEIYyCMATPUBACTCS HCIIOIb30BaHHE
TEXHUYECKUX CPEJCTB, HEOOXOIMMBIX UM B CBSI3U C UX UHJIUBUIYaJIbHBIMA OCOOCHHOCTSIMU;

- IpU HEOOXOIMMOCTH JUIsl 0O0YYaroIIMUXCSl C OrpPaHUYEHHBIMU BO3MOKHOCTSIMU
3/I0pOBbBS 1 HHBAJIUIOB MPOLIEypa OLIEHUBAHUSI PE3YJIbTATOB O0yUEHUS 110 TUCIUIUINHE MOXKET
IIPOBOAUTHCS B HECKOJIBKO JTaIOB.

[Tponienypa olLeHUBaHMS peE3yJIbTATOB OOYyYEHHUS WHBAIUAOB U JIMI C OrPaHUYEHHBIMHU
BO3MOXHOCTSIMM  3JI0pPOBbsSl 0 JMCHUUIUIMHE (MOIYJIIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (GoOpMax, aJaNTHPOBAHHBIX K OrPAHUYEHUSM HUX 370POBbS M BOCHPUATHUS
uHpOpMaLUu:

Jljig U1l ¢ HapyIIEHUsIMU 3pEHUS:

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

Jlyig 111 ¢ HapyIIEHUSIMH CITyXa:

— B Ile4aTHOH (opme,

— B (hopMe IMEKTPOHHOrO JJOKYMEHTA.

JUnist U1 ¢ HapyIIeHUSIMU ONTOPHO-/IBUTATEIbHOTO arlnapara:

— B Ile4aTHOH (opme,

— B (hopMe MEKTPOHHOTIO JOKYMEHTA.



JlaHHBIA TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeyeHb OCHOBHOW W [IONMOJHHUTEJIbHOW y4eOHO# JuUTEepaTypbl, HEOOXOAMMOI /I
OCBOEHMS IMCHUIIMHBI (MOXYJIs1)
5.1 OcHoBHas JquTEpaTypa:
1. ComoB, A.M. DnekTpoauHaMuKa [IIEKTPOHHBINA pecypc] : yaeOHoe mocooue /
A.M. Comos, B.B. Crapoctun, C.Jl. benecnasckuii ; mon pea. A.M.ComoBa. — DJIEKTPOH.
naH. — Mocksa :
Iopstuast muams-Tenexom, 2011, — 200 ¢. — Pexwum gocryma: https://e.lanbook.com/book/5199.
2. bareirun B.B. COopHUK 3a7a4 MO 3JIEKTPOJMHAMUKE M CIEIUAIBHON TEOpUn
OTHOCHUTEIILHOCTH [DIJIEKTpOHHBIN pecypc| : ydeOHoe mocobue / B.B. bareirun, .H.
Tonteirun. — DnextpoH. naH. — Cankrt-IlerepOypr : Jlanb, 2010. — 480 c. — Pexum
noctyna: https://e.lanbook.com/book/544.

5.2 JlomoaHHMTe/IbHAS JIUTEPATypa:

1. AnexceeB, A.M. COOpHMK 3agad 10 KJACCHYECKOM D3JIEKTPOJUHAMUKE
[DnexTponHbIi pecypc]: yueoHoe mocodue / A.W. AnekceeB. — DaekTpoH. qaH. — CaHKT-
[MerepOypr : Jlans, 2008. — 320 ¢. — Pexum nocryna: https://e.lanbook.com/book/100.

2.bpenoB M.M. Knaccuueckas »3ieKTpoAMHAMHKa [DIEKTpOHHBIA pecypc]:
yuebHOoe mocobue / M.M. Bpenos, B.B. Pymsuies, .H. TonThirud. — DJIEKTPOH. JaH.
—  Cankr-Ilerepoypr:  Jlamp, 2003. — 400 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/606.

3. Jlanmay, JI.JI. Teopermueckas ¢usuka. T.4 KBaHTOBas 3IEKTPOIUHAMHKA
[DnexTponHbIi pecypc] : yauedbnoe nmocodue / JI.JI. Jlangay, E.M. JIudmmi. — DnexTpoH.
naH. — MockBa | ®wsmarmur, 2006 — 720 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/2237.

5.3. IlepuoanyecKkue U3JaHUs:

BectHuk MI'Y. Cepus: ®usnka. AcTpoHOMUS.

XKypHan npuknagHoit MEXaHUKH U TEXHUYECKOH (PU3MKH.
XKypHan TexHuueckoi GU3UKH.

N3Bectusa BY3o0B. Cepus: ®usuka.

WmnxenepHas Gpusuka.

Ycnexu ¢puznyeckux Hayk.

®dusuka. Pedepatusnsiit xypaan. BAHUTU.

Noakwh e

6. Ilepeuenn pecypcoB HHGOPMANMOHHO-TEIEKOMMYHUKAIIMOHHOMW ceTH « MHTEepHET»,
HEO0XO0AUMBIX JJIfl OCBOCHHSI JUCHUIIIMHBI (MOIYJIA)

1. Kypnan: CoBpeMeHHas 31€KTpOoHHKa WWW.S0€El.ru

2. Kypnan «Texnuka CBsi3n» — NPOU3BOJACTBEHHBIM TEXHUYECKUN JKypHAI,
OCBEIIAaeT BCE aCIEeKThl TEJICKOMMYHHUKANUK U cBsi3u: http://www.t-sv.ru/ozhurnale.html

3. CaliT  MHTEPaKTUBHON  MOAJCPXKKM  MHPOBEACHUS  J1a0OpPATOpHBIX U
CaMOCTOSTENBHBIX padoT mo aucuurumane: http://www.adcomlogod.narod.ru

4. http://ntb.tti.sfedu.ru/(caiit Hayuno-Texunueckoit 6udarorexun TTU KODVY);

5. http://elibrary.ru/ (caiiT Hay4HO# 3JIEKTPOHHON OUOIHOTEKN);

6. http://www.exponenta.ru/ (o6pa3oBaTebHBIN MaTEMaTHYCCKHUI CaiT);

7. http://www.i-exam.ru/  (caiit =~ Hay4Ho-WccneOBaTeIbCKOIO  WHCTUTYTA

MOHHUTOPHHIa KauecTBa oOpa3oBanus, r. Momkap-Omna).


http://www.soel.ru/
http://www.t-sv.ru/ozhurnale.html
http://www.t-sv.ru/ozhurnale.html
http://www.t-sv.ru/ozhurnale.html
http://www.adcomlogod.narod.ru/
http://ntb.tti.sfedu.ru/(%D1%81%D0%B0%D0%B9%D1%82
http://elibrary.ru/
http://www.exponenta.ru/
http://www.i-exam.ru/
http://www.i-exam.ru/
http://www.i-exam.ru/

7. MeToau4eckue yKazaHus sl 00y4alOUIUXCS 10 OCBOCHUIO TUCHUIIHHBI (MOIYJIA)

Ha camocrostensHyro paboTy CTYJIEeHTOB OTBOIUTCS 35% BpeMEHHU OT OO0IIeH TPyIOEMKOCTH
aucuuIuuHbL. [IpoBepka 3HaHMI CTYIEHTa OCHOBaHA Ha KOHTPOJIBHBIX BOMPOCAX M JOMOTHUTEIBHBIX
BOITPOCAX, KACAIOIIUXCS COOTBETCTBYIOIIUX Pa3/IeIOB AUCITUILIHNHBI:

= BBIIIOJJHCHHUEC JOMAIIIHUX 3aIIaHI/II>’I 110 HpaKTI/I‘-IeCKI/IM 3aHATUAM,

- YCBOEHHE, JOIOJIHEHUE U BHUKAHUE B pa30upaeMble pa3/ieibl AUCIUILIMHBI IPU
[IOMOILM 3HaHUH, I10Jy4aeMBbIX II0CPEACTBAM U3Y4ECHHS PEKOMEHIYEMOM JINTEPaTyPHhI.

- KOHCYJIbTAIIUH, OPTaHU30BAHHBIE JIJIS pa3bsICHEHUS IPOOJIEMHBIX MOMEHTOB ITPH
CaMOCTOSATEIbHOM M3Y4YCHHMH TE€X WM MHBIX acleKTOB pa3/elioB yCBauBaeMOM
nHbOpMAaLNY B TUCIHILIHHE.

8. IlepeueHb HMH(OPMANHOHHBIX TEXHOJOTHi, HCIOJIb3yeMbIX IPH OCYlLIeCTBJIEHUH
o0pa3oBaTe/IbHOIO Tmpomecca 1o AucuuiuiuHe (moayiawo) Ilepeyenr HeoOX0AUMOrO
MPOrpaMMHOro odecrneyeHust

8.1 IlepeuyeHb MH(POPMALTMOHHBIX TEXHOJIOTHIA.

He npegycmoTtpeno.

8.2 IlepeuyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecTiedeHMs].
CpenctBa MynpTUMEANIHON 00yUarolieil 1aboparopuu:

— KOMIIBIOTEPHBIN KJIACC;

— TEXHUYECKOE 00eCTieueHNe: MePCOHAIbHBIC KOMITBIOTEPHI.

8.3 llepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX cucTeM: He

MIPEeyCMOTPEHO.
9.  MarepuajbHO-TeXHHYecKass  0a3a, HeoOXoauMmass  JJsl  OCYHIeCTBJIEHUS
0o0pa3oBaTeIbHOIO MpoLecca Mo AUCHHIIMHE (MOAYJII0)
MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNEe AUCIUTITUHBI 1
Ne Bun pa6or
OCHAIIIEHHOCTh
1. JlexuuonHsle 3aHs- | Ayauropus 209C ocHallleHHash MEPEHOCHBIM IIPOEKTOPOM H
THS MarHuTHO-MapKEpPHOU JTOCKOM.
2. CeMuHapckue Aynutopun 227C ocHaleHbl MATHUTHO-MapKEPHBIMH JIOCKaMHU.
3aHATHUS
3. | CamocTosTenpHas Aymuropus 208C
pabora




