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1 Hean u 321244 U3yYeHNs JUCHUNIMHBI.
11 IMeans AUCIUATIIIMHBL.
VYyeOHas AUCHUIUIMHA «DJIGKTPOJUHAMUKA W AJICKTPOJWHAMUKA CIUIONIHBIX CpEIy CTaBHUT
CBOCH IIENbI0 TMONY4YCHHE O0a30BBIX HABBIKOB TIOJTOTOBKM [0 TEOPHH PACIPOCTPAHCHHUS
AJIEKTPOMATHUTHBIX BOJIH B CIUIOLIHBIX CpeJaX, KOTOPhle HEOOXOAMWMBI JUIsl JAJIbHEHUILIEr0o OCBOCHUS
po(heCcCHOHANBHBIX JUCIUILINH.

1.2 3amauyu TUCHUILINHEIL.

OcHoOBHas 3a7a4ya JUCUMUIUIMHBI - 3aKpPENUTh 3HAHUS OCHOBHBIX IOHSATUN, ypaBHEHUH U
MPUHIUMIIOB pacipocTpaHeHuss DM BOJH B OJHOPOJIHBIX U HEOJHOPOJIHBIX CpeAaxX, OCHOBHBIX KJIACCOB
AJIEKTPOJIMHAMUYECKHUX 33/1a4 U MaTEeMAaTUYECKUX METO/IOB UX PELICHUS; OCBOUTHh U 3HATh OCHOBHBIC
3JICKTPOMArHUTHBIC SIBJICHUS U 3aKOHOMEPHOCTH TPH PACIPOCTPAHCHUH, OTPAXKEHUH, TUDpaKIU 1
uHTEephEPEHITUN AIEKTPOMArHUTHBIX BOJIH.

1.3 MecTo AuCHUIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM NPOTrPaMMBbl.

YueOHasi TUCHUIUIMHA «IEKTPOAMHAMUKA U AJIEKTPOJMHAMUKA CIUIOLIHBIX CPell» BXOIUT B
0a30Byl0 YacTh LUKIA OOmEnpodecCHOHaIbHBIX AUCHUILIUH 0a30BOro y4eOHOro IUIaHa II0
HarpaBJeHuo moAroToBku Oakanaspuara 03.03.02 dusuka.

JIJIsT yCIEIIHOTO W3YYeHUs TUCIUIUIMHBI HEOOXOJMMO 3HAaHWE OCHOB JIMHCHHOHN alreOphl,
MaTEeMAaTHYECKOTO aHalli3a, BEKTOPHOTO H TEH30PHOTO aHaliu3a, TEOpHH OOBIKHOBCHHBIX
muddepeHIMATbHBIX YPaBHEHUH W ypaBHEHWH B YaCTHBIX TPOHW3BOJHBIX, TEOPUU (DYHKIUH
KOMIUIEKCHOW NIEpeMEeHHOM U 0011ero kypca Gpusuku B 00beMe KypcoB YHUBEPCHUTETA.

1.4  TlepeyeHb NJAHUPYeMBIX pe3yJbTAaTOB O0y4YeHMs MO0 JAUCHUILINHE
(M0A1yJ110), COOTHECEHHBIX € IVIAHMPYEMBIMH Pe3yJbTATAMH OCBOCHHUS 00pa30BaTeIbHOM
nporpammel [Iporiecc u3ydenust aucuuruiMHbBl HanpasieH Ha (OPMHUPOBAHHE JJIEMEHTOB
cienyomen komnereHuu B coorsercTBud ¢ @PI'OC BO u OOII no naHHOMY HanpaBIeHUIO
MOJATOTOBKHU (CHEUAIbHOCTH):

Ne Nupekc Conepxanue B pesynpraTe nzydenust yaueOHOM TUCIIUIIINHBI
I1.II| KOMIIECTCHIIUU KOMIICTCHII NN oOyyJaronuecs: JOJIKHbI
(unu e€ yactu)
3HATH yMeTh BJIAJEeTh
1. | OIIK-1 CIOCOOHOCTBIO K Marepuall Kypca B | IOJIy4yaTb OTBET Ha | IPAKTUYCCKUMU
OBJIAZICHUIO 00beMe  JIaHHOM | JIFOOOM BONIPOC M3 | HABBIKAMHM
0a30BBIMU MIPOTPaMMBI: HPOTPaMMBI ITYTEM | permieHus 3a1a4
3HaHHSMU B TEPMHHOJIOTHIO, COOTBETCTBYIOIILTO | 10 BCEM
obacTtu olpeseeHus, MaTeMaTHHCCKOTO | ya3nemam kypea
BBIBOJIA U3
MaTeMaTUKH U hopmyIsl, 9
ypaBHEHUN
€CTECTBEHHBIX OCHOBHBIC 3aKOHBI
Maxkcsea,
HayK, UX DNEKTPOIMHAMUKH | oo o
WCIIOJb30BAHUIO B CIUIOILIHBIX Cpex TePEBOANTD JTH0GbIE
npogeccuoHaTbHON COOTHOIIEHHS
NESATENBHOCTH AJIEKTPOIMHAMHUKHU
C sI3bIKA
TPEXMEPHOTO
BEKTOPHOI'O
aHaJlu3a Ha S3bIK
YEeTHIPEXMEPHOTO
TEH30PHOI'0
aHanu3a u
Ha000pOT.




2 CTpykKTypa U coaep:kaHue JUCHUNIMHBI
2.1 Pacnpenesienne TPy10€MKOCTH M CHUILIAHBI 10 BUAAM padoT
OO6mas Tpya0€MKOCTh TUCIMIUIMHBI COCTaBsIeT 4 3a4.efl. (144 yaca), ux pacrnpeeieHue 1mo

BHJIaM PabOT IPEICTaBICHO B TAOJIHIIC.

Bun yae6HO# paboThl Bceero Cemectp
4acoB (gachr)
5

KonrakTHasi pa6ora, B TOM uncJie: 114,3 114,3
AyauTOpHBIE 3aHATHA (BCEr0): 108 108
3aHATHS JTEKIIMOHHOTO THITA 36 36 -
JIaGopatopHbIe 3aHSTHS - - -
3aHATUS CEMUHAPCKOTO THIA (CEMUHAPBI, TPAKTUYECKUE 79 79 -
3aHATHUSA)
HNHuas koHTaKTHas padoTa: 6,3 6,3
KonTtpons camocrositensaoit padotst (KCP) 6 6
[Tpomexxyrounas arrecranus (UKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM 4ucJIe: 75 75
[IpopaboTka yueOHOTo (TeOpeTHIEeCKOro) Marepraa 35 35 -
BeimonHeHne WMHIUBUAYaATbHBIX 3a7aHul  (TIOATOTOBKA 35 35 )
COOOIICHUH, TPE3CHTAITHIA)
Pedepar 5 ) -
KoutpoJns: 26,7 26,7
DK3aMeH 26,7 26,7
OO0mas Tpy10eMKOCTH yac. 216 216 -

i::xlzf::; padora — —

3a4. ell. 6 6

2.2 CTpyKTypa IMCUUIIHHBI:
Pacnpeznenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.
Pa3nensl (TeMbl) AUCHMILTUHBL, U3y4aeMbIe B 5 ceMecTpe (ouHas ghopma)

KonuuecTBo uacos
Ne
pasz- Haumenoanue pasnenos AyzuropHas pabora BreayuropHas
Jiena Bcero pabora
J n3 | J3 CPC
1 2 3 4 5 6 7
OCHOBHBIE TOHATHS
1 ANEKTPOJAUHAMUKH. 42 3 16 ) 18
YpaBHenus Makcgeiia B
BaKyyMe U cpefie
CranuoHapHsble
2 AJIEKTPUUYECKUE U MarHUTHbIE 43 8 16 - 19
oJIs
Hecrannonapnoe
3 HHOHED 49 | 10 | 20 | - 19
AJIEKTPOMArHUTHOE T10J1€




CneuuanbHas TeOpUs

OTHOCUTENBHOCTU U 49 10 20 19
3JIEKTPOIMHAMUKA
Bceezo: 36 12 75




11 Conep:xaHue pa3/aejioB JUCHUNIHHBI:
1.1.1 3auaTuda JeKIMOHHOI0 THIIA

Haunmenosanue
pazzaena

Coneprkanue pasaena

®opma TeKy1ero
KOHTPOJISL

2

3

4

OCHOBHBIC TTOHSATHS
ANEKTPOAUHAMUKH.
VYpaBHenusa Makcseiia B
BaKyyMe U cpefie

DnexTpoauHaMHuKa Kak ~ ydeHue 00
JNIEKTPOMArHUTHOM TIOJIE W €ro CBSI3U C
3apsaamMu U TOKaMH. OBoronus
MPEICTABICHUN 0 B3aUMOJICICTBUH
NEKTPUYECKUX 3apsiIoB U TOKOB: TEOpUU
NAJILHOJIEUCTBUS u OJIN3KOAENCTBU.
OcHoBHble ONBITHBIE (DAKThI, HAa KOTOPBIX
0a3upyroTCs MHKPOCKONUYECKHe (ypaBHEHUS
Makcgemna-JlopeHia) U MaKpOCKONMUYECKHE
ypaBHeHHs MakcBemia: 3aKOH COXpPaHEHUs
JNeKTpUYeckoro  3apsiaa; 3akoH  Kynona
B3aMMOJICHCTBUS  AJIIEKTPUYECKUX  3apPSIOB;
onbITel  Opcreaa, buo wu Caapa 1o
00HApYKEHUIO MarHuTHOTO JEeHCTBUS
JNEKTPUYECKUX  TOKOB HA  TOCTOSIHHBIE
MarHuTtel W 3akoH buo-Casapa-Jlamnaca;
onbiTl ®Papanes, Opcrena u Ammepa 1o
00HApYKEHUIO obpartHoro BO3JICUCTBUS
MarHMTHOTO TOJIA Ha TOKU; 3aKOH AMIiepa s
MOCTOSIHHBIX TOKOB; 3aKOH 3JIEKTPOMAarHUTHON
WHIYKIHH dapazes; HEepa3AeTUMOCTh
MarHMTHBIX MOJIOCOB (OTCYTCTBUE MarHUTHBIX
3apsioB).

VYcnoBue MakpOCKONMYHOCTH M 3aKOH
COXpPaHEHHs  IEKTPUYECKOro  3apsga B
muddepennranbHol  popMe; CBOOOIHBIE WU
CBsA3aHHblE 3apsanbl. 3akoH Kynona wu
MaKpOCKOIMUYECKOE  DJIEKTPUYECKOE  TIOJIE;
uHTerpajgbHas U auddepeHuanbHas opmbl
teopembl [aycca. 3akoH Ammepa Ui
MTOCTOSIHHBIX TOKOB. 3aKOH 3JI€KTPOMarHUTHOM
uanykiuuu @Dapanes B auddepeHaabHON
¢opme.  Tok  cmemeHus.  YpaBHEHUS
Makcgenia B BakyyMme (quddepeHnmanbHas U
WHTETpaJIbHast OPMBI).

JIMPNEeKTpUKH W MarHeTUKu. BekTopsl
NEKTPUYECKOU MOJISIPU3ALIUT U
HaMarHMYEHHOCTU CPEAbl; BEKTOPHl MHAYKIIUN
U HaIpSKEHHOCTEH AJIEKTPOMAarHUTHOTO TOJIS.
Toku nonsipuzanyuy 1 HAMarHUYEHUsI.

YpaBHeHus Makcsemia s
AIEKTPOMArHUTHOTO TTOJISt B cpene
(muddepennmanbHas ¥ UHTETpaNbHAS opMa).
MarepuaibHbie ypaBHEHUS JIMHEWHOU
ANEKTPOIUHAMUKHU. Bpemennas u
MPOCTPAHCTBEHHAs HEJIOKAIBHOCTh TUHEUHOTO
OTKJIMKA Cpe/ibl Ha BO3JCHCTBUE

OTBETHI HA
KOHTPOJIbHBIC
BOITPOCHI.




NEKTPOMAarHUTHOrO  MOJISI;  4YacTOTHas U
IIPOCTPAHCTBEHHAss  JAUCHEepcHH.  TeH30pbl
JIBJIEKTPUYECKOM, MarHUTHOU
MPOHUIIAEMOCTH U BJIEKTPOIPOBOJIHOCTH
cpensl. OOmMe CBOMCTBAa MaTepUAbHbBIX
TEH30pOB HEUCIIEPIUPYIOIINX u
JUCHEPIUPYIOIIUX Cpell, BbITEKAIOIIME U3
3aKOHA  COXPAaHEHMsI  DIIEKTPOMAarHUTHOMN
sHepruv u npuHnuna Ownsarepa-Kazumupa.
VYyer BIUsAHNS KOHKPETHOM CUMMETPHUH CPEJIbI
Ha BUJ MaTepHaJIbHBIX TEH30pOB (Ha IpUMeEpe
KPUCTANINYECKUX cpell). [’ paHnyHbIe yCcI0BUs
JUISL  BEKTOPOB  AJIEKTPOMArHUTHOIO  MOJIS
(BekTOpHAas U cKaJsApHas (hOPMBI).

Cuiibl, JEWCTBYIOIIME HAa CBOOOJHBIC
3apsbl U TOKHU co CTOPOHBI
ANEKTPOMArHUTHOTO TOJS (TUIOTHOCTH CHJIBI
Jlopenna u cuna JlopeHua); UMIYIbC
NEKTPOMarHuTHOr0  MOJS | TEH30p
HaTsbKkeHH Makcsemna. [moTtHOCTE 3HEprumn
3J€KTPOMArHUTHOI'O oJis u BEKTOP
YmosallolinTuHra; nuddepeHnmanpHas
(dhopMa 3aKk0Ha COXpPaHEHHUSI FJIEKTPOMArHUTHOM
SHEPrUH.

MakpocKONUYecKre  ypaBHEHUS
MakcBenia Kak pe3yJbTar

yYCpeIHEHHUs ypaBHeHn MakcBeuia-
Jlopenua.

CranuoHapHsble
JNEKTPUYECKUE U
MarHuTHBIE N1OJIS

OnekTpoctaTtuka. YpaBHeHus Ilyaccona wu
Jlamnaca I E: INEKTPOCTATUYECKOTO
noreHuuana. IloTeHnman mHPOCTPaHCTBEHHO
pacrlpe/ieieHHbIX — 3apsioB  Kak  pelleHue
ypaBHeHust [lyaccona (ciayyaum orpaHU4eHHOMN
oOnactu U Bcero nmpocrpanctsa). [locranoBka
KpaeBbIX 3adad Uil ypaBHeHus Jlammaca B
orpaHuYeHHON obnactu (3amaun upuxiie u
Heiimana, cmemianHas KpaeBas 3ajaua).
[loTeHnman OrpaHMYEHHON CHCTEMBI 3apsI0B
Ha  OONBLIMX  pPACCTOSHUSAX  OT  Hee

(MyJIBTUTIONIBHOE pasioxeHue
ANIEKTPOCTATUYECKOTO  MoTeHnuana). Ilome
3apsKCHHBIX IIPOBOAHHKOB. CI/IJ'II)I,

JIEHCTBYIOIME HA MPOBOAHUKU U TUDJIEKTPUKH
B AJIEKTPOCTATUYECKOM I10JIE
(OHIEPOMOTOPHBIE CUITBI).
MarauTocraTuka.

YpaBHeHue
Ilyaccona ans BEKTOPHOro  IOTEHIMaja
MarHuTHOTO noJist. BeiBoa 3akoHa buoCaapa-
Jlannaca u3 pemenust ypasuenus Ilyaccona.
MarautHOoe  MYJBTUIIOIBHOE  Pa3JIOKCHHE.
MarHuTHbIE CBOMCTBA CBEPXITPOBOTHUKOB
(CBEpXMPOBOAMMOCTB).

OTBeTHI HA
KOHTPOJIbHBIE
BOTIPOCHI




Hecranumonapnoe
3JIEKTPOMArHUTHOE I10JIE

BonnoBoe ypaBHeHHEH
3JIEKTPOMArHUTHBIE BOJHBI B CTAallMOHAPHOM
OJIHOPOJHOM cpene wiM Bakyyme. [linockue
3JIEKTPOMArHUTHBIE BOJHBI B U30TPOIHBIX U

AQHU30TPOITHBIX HEMarHUTHBIX cpenax;
OCHOBHOE  ypaBHEHHE  KPHCTALIOONTHKH
(ypaBHEHHE HOpMaJIen ®dpenens);

noJisipu3anusl IIOCKUX BOIH. OTpakeHue u
IIPEJIOMJIEHUE IJIOCKUX BOJH Ha IUIOCKOM
IpaHuLe pa3/iena IByX U30TPOIIHBIX CPEL;
hopmyIbI Openens, KO3 pHuHeHTHI
OTpakeHus U nponyckanus. Pacnpoctpanenue
BOJIH B HEOJTHOPOAHOM U30TPOIIHOM CpELE.

DONEeKTpOMarHuTHOE  IOJIE  3aJaHHbBIX
3aps/IoB M TOKOB B BaKyyMe; CKaJSPHBIA M
BEKTOPHBIN MOTEHLMAIIBI 3JEKTPOMArHUTHOTO
T0JIs1; KaTMOPOBOYHAS MHBAPUAHTHOCTD TOJIEH,
kanmuOpoBka Jlopenma. Ypasaenue [lanamoOepa,
¢ynkuus ['puna omeparopa Jlamambepa u
3ana3/bIBaoIIe TOTEHIUABI.

N3nydyenne 3IEKTPOMArHUTHBIX BOJIH.
[losie TpPOM3BONBHO JABMKYILErocd 3apsja;
noreHuuansl  JIbenapa-Buxepra. Paccesanue
3J€KTPOMAarHUTHBIX BOJIH CBOOOHBIMU
anekTpoHamiu (popmyna TomrcoHa).
PagnannonHoe Tpenue.

KBa3ucranmonapuple  TOKHM U HOJIA.
YpaBHeHMst MakcBeia B KBa3UCTallHOHAPHOM
ciyuae. Ckun-3¢¢pexrt. KBazucraunonapasie
oJIs B MEJIEHHO JBYOKYIIAXCS
ne(OpMUPYIOLIUXCST TPOBOTHUKAX
(MarHuTHas TUAPOAMHAMUKA).

DneKTpoHHas TeOpUs cpen.
OnexTpoHHas Teopus JUCTIEpCUN U
MOTJIOMIEHUS! ~ DJIEKTPOMAarHUTHBIX  BOJIH.
Kommnekcnas JTHABIIEKTPAYECKAS
nponunaemocts. @opmynel KpamepcaKponura
(nucniepcuoHHBIE cOOTHOIIeHUs). PazoBas U
IPyNIOBasgs CKOPOCTH B JUCHEPTUPYIOLIEH
cpene. DIEeKTpOHHAs TEOpUsl HaMarHU4MBaHMsL.
deppoMarHeTu3M.

QIIIOKTYalluu 3JIEKTPOMArHUTHOTO TIOJIS
(aroKTYaIIMOHHO-TUCCUHAIIMOHHAS TEOpEMa).

OneMEHTEI HEJIMHEHHOMU
3JIEKTPOJAMHAMUKHU. BosHOBOE u
MaTepHaIbHOE YpaBHEHHUE B
HEJIMHEMHOONTHYECKUX cpenax. Merton

MCIJICHHO MCHAIOMIUXCA aMIUIUTY; CUCTCMbI
YKOPOYCHHBIX ypaBHeHHfI, OITMCBhIBAKOIIIUX
IponEeCChbl I'CHCpAlINU BTOpOfI rapMOHHUKHU B
OINITHUYCCKU OTPHULATCIBbHBIX HEJITMHEMHBIX
Kpucrajuiax B IJIOCKOBOJTHOBOM

OTBeTHI HA
KOHTPOJIbHBIC
BOIIPOCHI




MPUOIIMKEHUN; MPOCTPAHCTBEHHBIN
CHHXPOHH3M; TIpOIleCC TEeHEpalud BTOPOH
TapMOHUKY B MIPHOIMKSCHUHN 3aIaHHOTO TTOJIS.

CrienanbHast TEOpHS
OTHOCUTCIIBHOCTHU U
AJIEKTPOAMHAMHUKA

[TpuHIMT OTHOCHTEILHOCTHU lamues,
npeoOpazoBanus ['anuies ¥ MX WHBAPUAHTEHI.
'umore3a 3¢dupa W TONBITKH OOHAPYKEHUS
a¢upHoro BeTpa: onbiThl Ou30 u
Maiikenbcona ['unore3sl Duiypkepanbia u
Jlopenna.

[TocTynatel TeOpHH OTHOCUTEILHOCTH.

OO6wue CcBOWCTBA NPOCTPAHCTBAM BPEMEHH
onpeJieJIeHUE OJJHOBPEMEHHOCTH.
[IpeobpazoBanus Jlopenia. Obmue cieacTBus
npeobpazoBanuii JIopeHa: OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH; OTPaHUYEHHOCTh CKOPOCTH
pacmpocTpaHeHUs] CHUTHAJIOB;  COKpaIleHUE
MacIITaboB; 3aMeIJIeHHE XOJa JBHXKYIIUXCS
yacoB. [lapagokc 61u3HEOB.

YerblpexmepHast reOMETpUYECKast
UHTEprpeTalus npeodpazopanuii  Jlopenna;
BPEMEHUIOJO0HBIE,
MIPOCTPAHCTBEHHONOIO0OHBIE U HU30TPOIHbBIC
WHTEPBaJIbI MEXIY COOBITHUSMU.
UeTpipexMepHbBIE  BEKTOPHl U TEH30PBL
UeTpipexMepHBIE CKOPOCTH U YCKOpPEHHUE
Touku. TeopemMa  CIOXKEHHSI  CKOPOCTEH.
DHeprusi W UMIYJIbC  PEISITUBUCTCKOM
YaCTHIbl, YETBIPEXMEPHBIN UMITYJIbC.

3aK0H COXpPaHEHUsSI HIEKTPUUECKOTO 3apsjia B
koBapuantHou (opme. KoBapuaHTHast 3amuch

ypaBHeHI/Iﬁ QJICKTPOANHAMUKHU. 3aK0HBI
npeo6pa30BaHI/I;1 JJIsA BCEKTOPOB
QJICKTPOMArduTHOIO I10JIA. 3aKOHEI

npeoOpa3oBaHUs  BOJHOBOTO  BEKTOpa U
YaCTOThI 3JIEKTPOMAarHUTHON BOJTHBI
(abeppanus u >dpdext Jomnepa ayis cBeToBOU
BOJIHBI). YeTsIpexMepHBIT [IOTEHIUaI
JIEKTPOMArHUTHOTO MOJIsl, TEH30p AHEPruu
UMIYJTbCa 3JIEKTPOMArHUTHOTO TIOJSI. 3aKOHBI
COXpaHEHUS DHEPTUH ¥ FIMITYJTBCA JIJISI CHCTEMBI
AJNIEKTPOMArHUTHOE ToJie  +  3apsHKCHHBIC

YaCTHUIIBI.

OTBeThI HA
KOHTPOJIbHbBIE
BOIIPOCHI




1.1.2 3aHsATHS CEMHMHAPCKOI0 TUIA
BapuanTbl mpakTHueckmx 3amaHui Oepyrcs w3 3amaunuka: bareirmn B.B. COopHuk 3amad mo
AJICKTPOJIMHAMMKE W CIEIUAIbHON TEOPUH OTHOCHUTEIBHOCTH [DJEKTPOHHBIM pecypc]| : ydeOHOe
noco6ue / B.B. bareirun, U.H. Tonteirun. — DnektpoH. gan. — Cankr-IlerepOypr : Jlans, 2010. —
480 c. — Pexxum nocrymna: https://e.lanbook.com/book/544.

N HaumenoBanne TeMarnka MpakTUYECKUX 3aHATHI dopMa TEKyILIEro
o
pasnmena (cemuHaApOB) KOHTPOJIS
1 2 3 4
1| OcHOBHBIEC TOHATUS Pemenue 3amad no teme: Vpasuenus KontpoabsHas pado-
PIIEKTPOJAMHAMUKH. Makcgeria B BAKyyMe U Cpefie. Ta
YpaBHenus Makcgeiia B
BaKyyMe€ U cpelie
2.  |CrauuoHapHbIe Pemenue 3anau mo remam: anektpocratuka; [KonrpoiabHas pado-
PIEKTPUYECKUE U MarHUTOCTATHKA. Ta
MarHUTHBIE M0
3.  |[Hecramumonapuoe Pemenue 3aja4 no temam: [KontponbHas pado-
HIIEKTPOMArHUTHOE MOJI€ [3JIEKTPOMAarHUTHBIE BOJIHBI B OJHOPOJHBIX (Ta
W30TPOMHBIX W  AHU3O0TPOIHBIX CpElax;
KBa3UCTALIMOHAPHBIC SIBJICHUS;, U3JIYUCHHUE
AIIEKTPOMArHUTHBIX BOJIH MEJIJICHHO
NBIDKYIIMMUCS 3apsiIaMU; DJIEMEHTBI
HEJIMHEHHOM ONTUKH.
4.  |CneuuanbHas Teopust Pemenne 3amay mo Temam: penstuBuctckasi|KoHTponabHas pabo-
OTHOCUTEIIHOCTH U KHHEMAaTUKAa U PENSATUBUCTCKAsA TUHAMUKA.  [Ta
PIEKTPOIMHAMUKA

1.1.3 JlaGopaTopHble 3aHATHS.
[To qucuuminHe «OIEKTPOAMHAMHUKA M 3JEKTPOJUHAMUKA CIUIOIIHBIX Cpea» JabopaTopHbIe
3aHATUS HE TIAHUPYIOTCS.

1.1.4 IIpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
CormacHo yueOHOMY TUIaHy KYpPCOBBIE PaOOThI (IIPOEKTHI) MO JAHHOW JUCIHUIUIMHE HE
PElyCMOTPEHBI.



1.2 TlepeueHb y4eOHO-MeTOAHYECKOIr0 OOecrevyeHus A CaMOCTOATEIbHOI padoThl
00y4yaIUXCs M0 TUCHUILINHE (MO1YJIIO)

[Tepedenp y4eOHO-METOAMYECKOTO O0SCIICYCHUS TUCIIUILTAHBI 10
Haunmenosanue

Ne BBIIIOJTHEHUIO CAMOCTOSITEILHOU paboThl
paszzneina

1 2 3

1. 1. ComoB, A.M. DnekTponHaMuKa [ DJIeKTpOHHBIN pecypc] :
yaeonoe nmocodue / A.M. Comos, B.B. Crapoctun, C.JI. benecnaBckuii ;
nox pen. A.M.ComoBa. — DnekTpoH. AaH. — Mocksa : ['opsiyast TuHusA-
Tenexom, 2011. — 200 c.— Pexum pnpocryma:
https://e.lanbook.com/book/5199.
Paznensi 1 — 4. 2. bareirun B.B. COopHMK 3a/a4 10 3JEKTPOAMHAMHUKE H
CIIELHUAJIbHOM TEOPUM OTHOCUTEIBHOCTH [DIEKTPOHHBIN pecypc]
yuebHoe nocodue / B.B. bareirun, M.H. TonTeirua. — DIEKTPOH. JaH. —
CanxkrllerepOypr : Jlanp, 2010. — 480 c. — Pexxum nocryna:
https://e.lanbook.com/book/544.

2 Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns mpoBeeHHsT MEHBIICH YacTH JIEKUMOHHBIX 3aHATHH HMCIOJb3YIOTCS MYJIbTUMEIHITHBIE
CpencTBa BOCIIPOM3BEJICHUS aKTUBHOTO COJEPKUMOTO, MO3BOJISIOIIETO CIYHIATENH BOCIPUHUMATH
O0COOCHHOCTH H3y4yaeMoil mpodeccuu, 3a4acTyr0 Hrparolife pPelIalollyl0 poiib B TMOHUMAaHUU H
BOCIIPUSATHH, a TaKkke GOpMUPOBAHUU MPOPECCHOHATBHBIX KOMIETCHITMN. bobiias 4acTh JIeKIui 1
MPAKTUYECKUE 3aHATHUS ITPOBOAATCA C UCIOJIb30BAHUEM JOCKHU U CIIPABOYHBIX MATEPUAITIOB.

IIo mucuurivHEe ITPOBOAATCA ABYXYACOBBIE JIEKUMOHHO-TIPAKTUYECKUE 3aHATHA. [Ipu sTOM B
KaXJIOM MOJYJIE€ MPOBOJATCS MPAKTUUYECKHE 3aHSATHS, MOCBAIICHHBIC PEIICHUI0 THIMOBBIX 3a1a4y. B
MpoIIecce MPaKTUUECKUX 3aHITHI MPOBOIUTCS 0OCYKIEHHE U pa300p pelieHni MPUKIAIHBIX 3a1a4.

Takoil MHHOBAIIMOHHBIA TMOAXOJA TO3BOJIWJI BHEAPUTH B MpOIECC MpEnojaBaHus Y4eOHOI
JTUCHUTITUHBI « JIEKTPOIMHAMHUKA M AJIEKTPOJIUHAMUKA CIUIONIHBIX CPE» HOBBIE CPEACTBA, (DOPMBI U
AaKTUBHBIE TPOTPECCUBHBIE METOAbl O00y4deHHs. lcmomp3yemble TEXHOJIOTHU CIIOCOOCTBYIOT
peanu3anuyi CTYACHTaMH CBOETO JIMYHOCTHOTO, IO3HABATEIBHOIO M TBOPYECKOIO MOTEHUMANA U
BBITIOJTHEHHUIO YYEOHBIX U y4eOHO-UCCIE0BATEIbCKUX Pa0OT MO JTUYHBIM TPACKTOPHSIM.

3 OueHoyHble cpeAcTBa IS TeKYWIEr0 KOHTPOJIA YCIEBAEMOCTH H
NMPOMEKYTOYHOM aTTeCTALMHU
Texyiuii KOHTPOJIb:
— MPOBEpKa IOMAIIIHUX 3aJaHUI IO CEMUHAPCKUM 3aHSATHSIM;
— KOHTPOJIbHBIE BOMIPOCHI TIO paz/ienaM yu4eOHOU MporpaMMBl;
— pedepar;
— TIpe3eHTalus 1Mo TeMe pedepara; — BHYTPHUCEMECTPOBAs aTTECTAIHS.
W TOTOBEBII KOHTPOJIIE:

—JK3aMeH.

4.1 ®oHj OLIEeHOYHBIX CPEICTB /1JIsl IPOBeIeHNs TeKYIIeH aTTecTalun
Texkynuil KOHTPOJIb YCBOEHUSI MaTepraia JOMalIHUX MPaKTUYECKHUX 3aJaHUM 110 IPOBOAUTCS
npenoaBareneM ycTHO B hopme Oecespl. OLeHKa — 1Mo 5-TU 0aIbHON CHCTEME.



KoHTposbHbIe BOIPOCHI N0 AUCHHUILINHE:
OcHOBHbBIE MOHSATHS JJIeKTPOAUHAMHMKH. YpaBHeHUsi MakcBe/la B BakyyMe u cpeae 1.

DBOJIIONMSL  TIPEACTABICHUNA O B3aWMOJCHCTBUU DJIGKTPUUYECKHX 3apsSjOoB W TOKOB: TEOpPUHU
NAJbHONEUCTBUSA U OJIM3KONENCTBYS.

2.

© oo No

11.

12.
13.

14.

15.
16.

17.

18.
19.

OcHOBHBIE OIBITHBIE (haKThI, HA KOTOPBIX 0a3upyroTCs ypaBHEHUs: MakcBeIIa: 3aKOH COXPAHEHUs
JJIEKTPUUECKOro 3apsija; 3akoH KyloHa B3aMMOAEHCTBMSI 3JEKTPUUECKUX 3apsiioB, 3aKOH
buoCagapa-Jlaniaca, 3aKoH 351eKTpOMarHuTHOM MHIykuuu Papaznes; OTCYTCTBUE MAarHUTHBIX
3aps10B.

BriBoj 3ak0Ha AMIiepa JiJ1sl IOCTOSIHHBIX TOKOB U3 3aKkoHa buo-Casapa-Jlamnaca.

VYcnoBue  MakpOCKONMYHOCTM M 3aKOH  COXPAaHEHHUs  3JIEKTPUYECKOro  3apsja B
g depeHmanbHoi popme; CBOOOIHBIC U CBSA3aHHBIC 3apsiibl.

3akoH KynoHa 1 MaKpOCKOIMMYECKOE SNIEKTPUYECKOE TI0JIe; MHTEerpaibHas U auddepeHuanpHas
¢dbopmbl TeopeMsl ["aycca.

3akoH AMIiepa JUIsi HOCTOSTHHBIX TOKOB, B () (depeHIansHon Gopme.

3aKoH 351eKTpoMarHuTHoM nuaykuuu Papazes B auddepeHunanbHoil popme.

Tok cMenienus u 00001IEHNE 3aKOHa AMIIEpa HAa HECTAL[MOHAPHBIN CITydaid.

VYpaBuenus Makcseiia B Bakyyme (nuddepeHnuanbHas 1 HHTerpajibHast (GOpMBbI).

BexTops! anekTpruyecKkoil nosisipu3alny, HanpsyKEHHOCTU M MHIYKIUH 3JIEKTPUYECKOIO 0JIs B
JUDJIEKTPUKAX.

BekTopbsl HaMarHM4E€HHOCTH, HANPSXKEHHOCTU M MHAYKIIUM MarHUTHOTO TI0JIsl B MAaTrHUTHBIX
cpenax (MarHeTHKax).

Toku nonsipu3aniv 1 HaMarHUYeHMs..

VpaBHeHus: MakcBe/ia A 3JeKTPOMarHUTHOrO nois B cpeae  (auddepenHnuanbHas u
UHTErpaibHas popma).

MarepuanbHble ypaBHEHUs TMHEHHON 3JIEKTPOJMHAMUKU. BpeMeHHast 1 mpocTpaHCTBEHHAs
HEJIOKAIbHOCTD JITHEHOTO OTKJIMKA CPeIbl Ha BO3JIEHCTBHE SJIEKTPOMArHUTHOTO TTOJISI.
YacToTHast ¥ IPOCTPAHCTBEHHAs AUCTIEPCHUS B CTALIMOHAPHBIX U OJHOPOAHBIX Cpe/iax.

TeH30pbl JUAIEKTPUUECKOI, MArHUTHOM MTPOHUIIAEMOCTH U 3JIEKTPOIPOBOAHOCTH cpebl. Ob1ue
CBOWCTBA MAaTEpHAIBHBIX TEH30POB HEIUCHEPTUPYIOUIMX M JUCHEPIUPYIOUIMX  Cpel,
BBITEKAIONINE W3 3aKOHA COXpPAHEHHs ODJIEKTPOMArHUTHOW »Hepruu u npuHImma Onzarepa-
Kazumupa.

VYyer BAUSHMS KOHKPETHON CUMMETPHUHU Cpellbl Ha BHJ MaTepHalIbHBIX TEH30pOB (Ha mpumepe
KPUCTAJUTMYECKUX CPeN).

I'pannyHbBIE YCIOBUS AJISl BEKTOPOB 3IEKTPOMArHUTHOTO MOJIs (BEKTOPHAS U CKaJsipHasi (OpMBI).
Cuubl, neiicTByroImmMe Ha CBOOOIHBIC 3apsi/ibl U TOKH CO CTOPOHBI AJIIEKTPOMArHUTHOTO TIOJISI

(mmotHOCTH cuiibl Jlopenma u cuna JlopeHma);

20.

21.

22.
23.

24.

25.

26.
217.

HMITyIbC 371€KTPOMAarHUTHOTO TOJIS M TEH30p HaTshKeHUM MakcBera.

CranuoHapHbie JIEKTPUYECKHE U MATHUTHBIE MOJIsI
[InoTHOCTP  DHEPrMM  BJIEKTPOMArHUTHOIO IOJIsI W BekTOop  YMoBa-llolHTHHTA;
middepeHnmanbHas popma 3aKOHA COXPAHEHUS 3JIEKTPOMAarHUTHOW SHEPIUH.
Vpasnenus [lTyaccona u Jlannaca ajist 31€KTpOCTaTUYECKOTO MOTEHIUANA.
[ToTeHman IpoOCTPaHCTBEHHO PACIIPENECIICHHBIX 3aps 0B KaK peleHue ypasHenus Ilyaccona
(cmy4yan orpaHU4eHHOM 0071aCTH M BCErO MPOCTPAHCTBA).
ITocTtaHoBKa KpaeBbIX 3a]a4 AJisl ypaBHeHus Jlaruiaca B orpaHMYeHHOM o6nacTu (3a1aun
Hupuxie n Helimana, cMelianHas KpaeBasi 3a7a4a).
[loTeHuman cTaTUYecKOW CHUCTEMBI 3apsJOoB Ha OONBIIMX pPACCTOSHUSIX OT Hee
(MyJIBTUIIOIBHOE Pa3JI0KEHUE FJIEKTPOCTATHUECKOr0 NOTEHIINATIA).
ITone 3aps’keHHBIX IPOBOAHUKOB.
VYpasaenue ITyaccona uig BEKTOPHOrO OTEHIIMAJIa MATHUTHOTO TTOJIS.



28.

29.

30.

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.

BriBon 3akoHa buo-Casapa-Jlamnaca u3 pemenus ypasaenus Ilyaccona.

HecranuonapHoe 3JileKTpOMAarHuTHOE MOJ1e
BonHoBoe ypaBHEHUE U AJIEKTPOMArHUTHbIE BOJHBI B CTALIMOHAPHON OJHOPOAHON cpesie WU
BaKyyMe.
[110ckue AMeKTPOMArHUTHBIE BOJHBI B U30TPOMHBIX U aHU30TPOIMHBIX HEMAarHUTHBIX Cpeliax;
OCHOBHOE YypaBHEHHE KPHCTAJUIOONTUKH (ypaBHeHHE Hopmaieil DpeHens); MNoispusanus
IJIOCKHUX BOJIH.
OpaHOpOIHBIE M HEOAHOPOAHBIE ITOCKUE BOJIHBL; 3P (PEKT MOTHOTO BHYTPEHHETO OTPaKEHUS Ha
rpaHuULIe pa3jiesa U30TPOIHBIX MPO3PAYHBIX CPE.
DNEKTPOMarHUTHOE I10JI€ 3a/IaHHBIX 3apsiIoB U TOKOB B BAaKyyMe€; CKaJSPHBIA U BEKTOPHBIN
MOTEHLIMAJbI AIIEKTPOMArHUTHOTO TOJIsI; KATMOPOBOYHAS HHBAPUAHTHOCTH MOJIeH, KalTnOpoBKa
Jlopenua.
Oyukuus ['puna oneparopa Jlanambepa u 3ama3ablBarolye MOTEHIHAIBI.
[Tosie mpou3BOILHO JBUKYILETOCS 3apsaa; noTeHnuansl Jibenapa-Buxepra.
PaccesiHue 351eKTpOMarHuTHBIX BOJIH CBOOOAHBIMU 3J1eKTpoHamu (popmyina TomricoHa).
YpaBHenus: MakcBesuia B KBa3UCTallMOHAPHOM citydae. Kpurepun KBa3ucTaliMOHApHOCTH.
Cxun-3¢pexr.
KommiekcHas ~ aumdnekrpuyeckas — nponunaeMocts.  @opmynsl  Kpamepca-Kponwura
(IMCTIEpCHOHHBIE COOTHOIIEHUS).
®da30Bas U IpyMnIoBas CKOPOCTH B AUCIIEPIUPYIOIIEN CpeLe.

@DIIIOKTYalUHU 3IEKTPOMArHUTHOTO 110J1s ((DIIIOKTYaIl[MOHHO-AUCCUHALIMOHHAS TEOPEMA).
BonHOBOE 1 MaTepUaIbHOE YpPaBHEHUE I HENTMHENHO-OIITUYECKHUX CPELL.

MeToa MENIeHHO MEHSIOIUXCS aMIUIMTYJ XOXJIOBa; CUCTEMAa YKOPOUEHHBIX ypaBHEHHWH B
IUIOCKOBOJIHOBOM NMPHUOJIMIKEHUH JJIs TIPOLecca TeHepalii BTOPO FApMOHUKHU I1EPBOrO THUIIA
B ONITUYECKU OTPULIATEIbHBIX HEJIMHEUHBIX KPUCTAILIAX.

[TpocTpaHcTBEHHBIN CUHXPOHU3M U 3(p(PEeKTUBHOCTB Mpoliecca reHepaii BTOPO TapMOHUKHY;
yciioBue (a3zoBOro COrjaacoBaHUs BOJH.

[Tponiecc reHepanuy BTOPOW TapMOHHMKH IE€PBOrO THUIA B MPUOIMKEHMH 33JaHHOTO MO
OCHOBHOT'O U3JIy4EHUS.

CrnennanpbHasi TEOPUSi OTHOCHTEJIBHOCTH M JICKTPOANHAMHUKA
[Tpuniun otHocuTenbHOCTH ["anuies, npeodbpa3zoBanus ["anuies 1 ©X UHBapUAHTHI.
['unote3a 3¢pupa v NONbITKU OOHApYykeHus 3¢pupHOro BeTpa: onbIThl Puzo u MalikenbcoHa.
['nnoressr @uiypkepanbaa v JIopeHa no o0bSCHEHUIO OTPULIATEILHOTO Pe3yJIbTaTa OIbITa
MaiikenbcoHa.
[TocTynarel TEOpUU OTHOCUTENBHOCTH.
OO11e cBONCTBa MPOCTPAHCTBA, BPEMEHHU U ONPEIETICHNE OTHOBPEMEHHOCTH.
[IpeobpazoBanmus JlopeHa.
OO6mme cneacTBusi mnpeoOpasoBanuil JIopeHIa: OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH;
OTPaHUUYEHHOCTh CKOPOCTHU PACIPOCTPAHEHUS CUTHAJIOB.
Ob6umme cienctBust npeodpazoBanuii JlopeHua: cokpaiieHre MaciTaboB; 3aMeIJIeHHe X0/a
JBIKYIIUXCS YaCOB.
YerbipexmepHas reoMeTpHuYecKas MHTEPIIPETALINS npeoOpa3oBaHuit Jlopenna;
BPEMEHUNOJ00HbIE, MPOCTPAHCTBEHHO-TIOJOOHBIE W  HM30TPOIHBIE HMHTEPBAIBI  MEXKAY
COOBITHSIMH.
YeTbIpexMEpPHBIE CKOPOCTh U YCKOPEHUE TOUKHU.
Teopema ci0keHns CKOPOCTEM.
OHeprus U UMILYJIbC PEISATUBUCTCKOMN YaCTHIIbI, YETBIPEXMEPHBIN UMITYJIbC.
3aKOH COXpaHEHUS IEKTPHUUECKOTro 3apsiia B KOBapUaHTHOM (opme.
KoBapuaHTHas 3anuch ypaBHEHUN JJIEKTPOJUHAMUKH.
3aKkoHbI MpeoOpa3zoBaHusl 111 BEKTOPOB JIEKTPOMArHUTHOTO MOJIS.



60. 3aKoHBI TPeOOpa30BaHUs BOJTHOBOTO BEKTOPA U YaCTOTHI AJIEKTPOMArHUTHON BOJIHBI
(abepparmus u 3¢ dexT Jlomaepa 1yisi CBETOBOM BOJIHBI).

4.2 ®oHJ OLEHOYHBIX CPEJCTB /ISl IPOBEIeHNs IIPOMEKYTOYHOMH aTTecTauuu
4.2.1 IlpumepbI BONPOCOB JIsl HOATOTOBKH K IK3aMeHY
1. Tlpunnun otHOcuTenbHOCTH. [IpeobpazoBanus Jlopenma. MHBapraHTHOCTh HHTEpBAJIA.
YetpipexmepHas nHTepnpeTanus npeodpasoBanuii Jlopenna.
YeTrbIpexMepHBIE BEKTOPHI U TEH30PBI.
Dddekt Jomrepa.
Oyukuua Jlarpanxa.
OHeprusi, UMILYJIbC CBOOOAHOHN PENATUBUCTCKOM YaCTHIIbI.
YeTplpexMepHbIE CKOPOCTh U YCKOPEHHUE.
PenaruBucTCcKas IuHaMuUKa MaTepuaIbHON TOYKH.
A¢pdexr Komnrona.
. 3aKOH COXpaHEHUs 3aps/ia U ypaBHeHus Makcsea.
. I'paHnuHBIE yCIIOBHSL.
. DJeKTpOMarHUTHbIE CUJIbI, JIEHCTBYIOLIME HA 3apsabl U TOKU (cuia JlopeHua).
. Ten3op HarsbxeHn MakcBeinia.
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. DHeprus >IeKTPOMAarHUTHOTO TOJIS.

. IloTeHuuanbl 37eKTPOMAarHUTHOTO TOJISL.

. Mukpockonmueckas 1 MaKpOCKOITMYECKast SJICKTPOIMHAMHUKA .
. YpaBHEHUS 3JEKTPOCTATHKH.

. Pemienue ypaBnenus [lyaccona.

19. JIumnonbsHBIA MOMEHT.

20.KBaapynoabHbIil MOMEHT.

21. DHeprus AMEKTPOCTATHYECKOTO OIS 00bEMHBIX 3aps/IOB.
22. DHeprusi CUCTEMBI 3apSHKEHHBIX TPOBOIHUKOB.

16. EMKoOCTHBIE U TOTeHIIHANbHbIE KO3()(DUIIUEHTBI.

17. Teopema TomcoHa.

18. DHeprus MpoBOHUKA B OTHOPOTHOM BHEILIHEM MOJIE.

el
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19. DHeprus cucTeMsl 3apsi10B BO BHEILIHEM MOJIE.

20. Cubl, feiicTBYIOIIME HA IPOBOJHMK B 3JIEKTPOCTaTUYECKOM HOJIE.

21. InsaeKTpuvecKre U IPOBOISIIIE Tella BO BHEIIHEM IEKTPOCTATUIECKOM TI0JIE.
22. 3ama3pIBaoIie MOTEHIIHABL.

23. llorenmanse! JIuenapa-Buxepra. M3nydyenue ObICTpo ABMXKYILIETOCS 3aps/a.

24. Tlome paBHOMEPHO JBIKYIIETOCS 3apsiia.

25. 3akon bro-CaBapa-Jlamraca.

26. 3aKOH B3aUMO/JICHCTBHUS DJIEMEHTOB TOKA.

27. 3akoH Amriepa ISl CTAIlTHOHAPHBIX TOKOB.

28. 3aKoH AJIeKTpOMarHuTHOW MHAYKIHK Dapaes.

DK3aMeH MPOBOAUTCS YCTHO MO OMJIETaM, COCTOSIIMM M3 JBYX TEOPETHUYECKHUX BOIPOCOB U
OJIHOM 3a/1a4H.

PexomeHyt0TCS ClieyrONIe KpUTEPUH OIICHKH 3HAHHH.

Or1eHKa «HEYIOBIETBOPUTEIHLHO)» BRICTABIISIETCSI B TOM CITydae, €CIT CTYJIEHT JJIeMOHCTPHPYET:
- TIOBEPXHOCTHOE 3HaHHE TEOPETUYECKOTO MaTepraa;
- HE3HaHHE OCHOBHBIX 3aKOHOB, NMOHATHHA M TEPMUHOB Y4eOHOH NUCIMILIMHBI,

HEBEPHOE ONEPUPOBAHUE UMU;

- TpyOBle CTUIIMCTHYECKUE U PEUEBHIC OIIUOKH.

OHCHKa «YOOBJICTBOPUTCIBHO» CTABUTCA CTYACHTAM, KOTOPBIC IIPHU OTBETEC:



- B OCHOBHOM 3HAIOT Y4eOHO-TIPOrpaMMHBIN MaTtepuai B 00bEME, HEOOXOTUMOM
JUTS TIPEJICTOSIIIEeH yueObl  paboThI IO PO EeCcCuu;

- B IIEJIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBCTAaxX Ha BOIPOCHI UMCIOT HAPYIICHHA B IOCICAOBATCIIbHOCTH HU3JI0KCHUA
y4e0HOro MaTepuana, IEMOHCTPUPYIOT TOBEPXHOCTHBIC 3HAHUS BOIIPOCA;

- UMEIOT KpaTKHe OTBETHI TOJILKO B PAMKaXx JICKIIMOHHOTO Kypca;

- TPUBOJAT HEYETKHE POPMYIUPOBKU (PU3NUECKHUX MMOHITUN U 3aKOHOB,;

- UMEIOT CYIIECTBEHHBIE TOTPEITHOCTH U TPYObIE OINOKHU B OTBETE HA BOIIPOCHI.

OrneHKa «X0poII0» CTaBUTCA CTYJAEHTaM, KOTOpbIE IIPU OTBETE:
- 00HapyXHUBalOT TBEPOE 3HAHUE TPOIPAMMHOI0 MaTepuaa, KOTOPbII U3JIaratoT
CUCTEMATU3UPOBAHO, IOCIIEA0BATENBHO U YBEPEHHO;
- YCBOWJIM OCHOBHYIO U Han0oJiee 3HAYUMYIO TOTIOTHUTEIbHYIO JTUTEPATypY;
- JIOMYCKAIOT OTJENbHBIE MOTPEIIHOCTH U HE3HAYUTEIIbHBIC OTHOKY ITPH OTBETE;

- B OTBCTAX HC JOIIYCKACT CCPbLC3HBIX OIIMOOK U JIETKO YCTPAHACT OTHCJIIbHBIC
HCTOYHOCTH C MIOMOIIBIO JOMMOJHUTCIIBHBIX BOIIPOCOB IIPECIIoaaBaTCIIA.

OneHka «OTJIMYHO» CTAaBUTCS CTYAEHTAaM, KOTOpPbIE IPU OTBETE:

- OOHapyXUBalOT BCECTOPOHHEE CHUCTEMAaTHYeCKoe U IIIyOOKoe 3HaHue
IIPOrpaMMHOT0 MaTepuaia (3HaHHE OCHOBHBIX IOHSTHUMN, 3aKOHOB U TEPMUHOB y4eOHOI
JUCLUIUIMHBL, YMEHHE ONIEpUPOBATh UMH);

- W3JIararoT MaTepuall JJOTUYHO, I10CJIE0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- W3JaraloT ~ Marepuag  C  JIOCTaTOYHO  YEeTKUMH  (OpMYyJIMpOBKaMH,
MOJTBEPXKIaeMbIMU Ipadukamu, UppamMu UK IPUMEPAMHU;

- BJIAJICIOT HAY4YHBIM CTUJIEM PEUH;

- JEMOHCTPHPYIOT 3HaHME MaTepuajga JeKUui, O0a30BbIX Y4YeOHHUKOB U
JOTIOJIHUTEIBHOM JINTEpaTypPHI.

OneHouyHbIe CPECTBA ISl UHBAJIUAOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3]I0POBBS
BBIOMPAIOTCS C YUETOM MX MHIUBUAYAIbHBIX ICUXOPHU3NUECKIX 0COOEHHOCTEH.

- IpU HEOOXOJUMOCTH MHBAJIUAAM M JIULAM C OTPaHUYEHHBIMH BO3MOXXHOCTSIMU
3J10pOBbS IPEOCTABIISAETCS TONOTHUTENIBHOE BpEMS JIJIsl IOJrOTOBKU OTBETA Ha 3a4ETE;

- IIpU OPOBEIECHUM MPOLEAYPHl OLICHUBAHUS PE3YIbTATOB O0YUEHUSI MHBAIUIOB U
JIUI] C OTPaHUYEHHBIMU BO3MOYKHOCTSMHU 370POBbsI IIPEyCMAaTPUBAETCS HCIIOJIb30BAHNE
TEXHUYECKUX CpPEJICTB, HEOOXOIMMBIX KM B CBSI3M C HX HHIUBUAYAIbHBIMU
0COOCHHOCTSMU,

- [pU HEOOXOAMMOCTH JUIsl OO0Yy4aroIMXCcs C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3JI0pOBbSI M1 MHBAJIUOB MPOLEAYPa OLEHUBAHUS PE3YIbTaTOB O0YyUEHHs MO JUCIUILINHE
MO>KET IPOBOAUTHCS B HECKOJIBKO ITAIOB.

[Iporetypa orieHUBaHUS Pe3yJIbTATOB O0YUEHHS MHBAIUIOB U JIUI] C OTPaHUYEHHBIMHU

BO3MOXXHOCTSIMU 3/J0POBbSI 110 AUCHUILIMHE (MOJYJII0) IPETyCMAaTPUBAET MPEAOCTaBICHHE

nHpopmanuu B opMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM UX 37J0POBbSI U BOCIIPUSITUS

nH(popManuu:

JUist UL ¢ HapyIIEHUSIMH 3pEHUST:

- B (hopme 3MEKTPOHHOTO TOKYMEHTA.

JUnist U1 ¢ HapyIIeHUsAMH CllyXa:

— B Ie4aTHOU (hopme,

— B (hpopMe AJIEKTPOHHOTO JOKYMEHTA.

J1J1 U1 ¢ HapyIIEHUSIMHU OTIOPHO-ABUTAaTEIBHOIO anapaTa:

— B IIe4aTHOH (opme,

— B (hopMe FIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.



5. IlepeyeHb OCHOBHOW W JONMOJHHUTEIbHOH Yy4yeOHOW JMTepaTypbl, HEOOXOAUMOM JIsl
OCBOEHHUS TUCUMUILINHBI (MOIYJIs1)
5.1 OcHoBHas JUTEpaTypa:
1. ComoB, A.M. DnektpoarHamMuKa [DIEKTPOHHBIN pecypc] : yueOHOe mocooue /
A.M. Comos, B.B. Crapoctun, C.Jl. benecnasckuii ; nox pea. A.M.ComoBa. — DIEKTpPOH.
naH. — Mocksa :
[opstuast muuums-Tenexom, 2011. — 200 c. — Pexum noctyna: https://e.lanbook.com/book/5199.
2. bateirnn B.B. COopHuUK 3a/1a4 M0 3JEKTPOJUHAMUKE W CHEIUATBLHON TEOPHUH
OTHOCHTEIILHOCTH [DIIeKTpOHHBIN pecypc] @ yuebHoe mocodbue / B.B. bareirun, 1.H.

Tonteirun. — OnektpoH. gaH. — Cankr-IlerepOypr : Jlans, 2010. — 480 c. — Pexum
noctyna: https://e.lanbook.com/book/544.

5.2 JlomonHuMTeJIbHAS JUTEPATypa:

1. AnexceeB, A.M. COopHuK 3amad IO KJIACCUYECKOM 3IEKTPOAUHAMUKE
[DnexTponubIii pecypc]: yueoHoe mocodue / A.W. AnekceeB. — DiekTpoH. AaH. — CaHKT-
[MerepOypr : Jlans, 2008. — 320 c. — Pesxxum poctyma: https://e.lanbook.com/book/100.

2.bpenoB M.M. Knaccudeckas 5JeKTpOJUHAMHUKA [DJICKTPOHHBIA pecypc]:
yuebHoe nocodue / M.M. Bpenos, B.B. Pymsuues, U.H. Tontbirud. — DieKTpoH. JaH.
—  Cankr-Ilerepoypr:  Jlamp, 2003. — 400 <c¢. — Pexum gocryna:
https://e.lanbook.com/book/606.

3. Jlanmay, JI.JZI. Teopernueckas ¢usuka. T.4 KBanToBass 3IeKTpOIUHAMHKA
[DnexTpoHHBIl pecypc] : yueOHoe nmocobue / JI.JI. Jlannay, E.M. Jludmmun. — DnekTpoH.
nman. — MockBa | ®mmamimr, 20060 — 720 c¢. — Pexumm gocryna:
https://e.lanbook.com/book/2237.

5.3. Ilepuoanyeckue U3AaHUs:

Bectauk MI'Y. Cepust: ®usuka. ACTpOHOMHUS.

Kypnan npuxiagHoi MEXaHUKU U TEXHUUECKOW (PU3UKH.
XKyphnan TexHnueckoi Gpu3uKu.

N3sectus BY3oB. Cepusi: dusuka.

WnxenepHas Gpusmka.

VYenexu Gpu3nYecKux Hayk.

®usuka. Pepeparusnsiii xxypuan. BUHUTU.

Noas~wbdE

6. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJTEKOMMYHUKANMOHHOI ceTH « AHTEpHETY,
HEeO0XO0AUMBIX /1JIs1 OCBOCHMS IV CHUILIHHBI (MOXYJIA)

1. XKypnan: CoBpeMeHHas 1eKTpoHrKa WWW.Soel.ru

2. Kypnan «Texnuka CBs3u» — IMPOU3BOJACTBEHHBIN TEXHUYECKUH KypHAaJ,
OCBEII[AaeT BCE aCIEKThl TeJIEKOMMYHUKAIMK 1 cBsi3u: http://www.t-sv.ru/ozhurnale.html

3. CaliT  MHTEpPaKTUBHOM  MOJACPKKH  TMPOBEACHUS  J1aOOpATOPHBIX U

CaMOCTOATENBHBIX paboT 1o auctmiuimae: http://www.adcomlogod.narod.ru
4, http://ntb.tti.sfedu.ru/(caitt Hayano-Texan4eckoit onommorekun TTU FODY);

5. http://elibrary.ru/ (caiiT HayuHOM JEKTPOHHOI OMOIHOTEKH);
6. http://lwww.exponenta.ru/ (o6pa3oBaTebHbIN MaTEMaTUYECKHIA CalT);
7. http://www.i-exam.ru/  (caiir ~ HayuHO-HMcclieoBaTenbCKOr0O  MHCTHTYTA

MOHHUTOpPHHIa KadecTBa oopazoBanus, I. Momkap-Ona).

7. MeToauyeckne yKa3aHus 1JIs1 00y4ar0MXCH M0 OCBOEHU IO JUCHUILJIMHBI (MOAYJIs1)
Ha camocTosaTtensHyto paboTy CTYyIeHTOB OTBOIUTCS 35% BpeMeHU OT OO0IIel TPyI0eMKOCTH
nucuurTuHbl. [IpoBepka 3HaHMM CTy/IeHTa OCHOBaHA Ha KOHTPOJBHBIX BOMPOCAX U JOTOJHUTEIBHBIX


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/

BOIPOCax, KacaloUMXcs COOTBETCTBYIOIIUX Pa3/Ie€IOB JUCIUIINHBL:
- BBINIOJTHEHHUE JOMALTHUX 3aJaHHUM MO MPAKTUUYECKUM 3aHATUSIM;
- YCBOEHHE, JOMOJIHEHNE U BHUKaHUE B pa3OupaemMble pa3aesbl JUCIUIUIUHBI IPU
MTOMOIIY 3HAHHM, TIOJTy4aeMbIX MOCPEICTBAM U3yUEHUSI pEKOMEHAYEMOM JTUTEepaTyphl.
- KOHCYJbTAIMH, OPTaHU30BAHHBIC JJIs Pa3bSICHEHUS IPOOJIEMHBIX MOMEHTOB IIPHU
CaMOCTOATENIbHOM HU3YYEHUM TE€X WJIM HWHBIX acClEeKTOB pa3/ielioB yCBanMBaeMOM
nH(pOpMaLUY B AUCLUILIMHE.

8. Ilepeuenr HHGPOPMALNMOHHBIX TEXHOJIOTHIl, MCHOJIb3yeMbIX NPH OCYIIECTBJIEHHHU
o0pa3oBaTelbHOI0 mpouecca mno aucuuminHe (moaynaw) IlepeyeHb Heo0X0AMMOro
MPOrpamMMHOro odecrneyeHust

8.1 IlepeueHb MH(POPMAITMOHHBIX TEXHOJIOTHIA.

He npenycmorpeHo.

8.2 IlepeuyeHb HEOOXOAMMOTO MPOTPAMMHOIO0 00eceYeHH .
CpenctBa MyabTUMEIUHHOM 00y4Jarolei 1adopaTopuu:

— KOMIIBIOTEPHBII KJ1acc;

— TEXHHUYECKOE 00€CTICUeHNE: TIEPCOHAIbHBIE KOMITBIOTEPHI.

8.3 Ilepeuenb HH(pOPMAMOHHBIX CIPABOYHBIX cucTeM: He

IIPEYCMOTPEHO.
9. MarepnanbHo-TexHu4yeckast  0a3za, HeoOXogumasi  UIA  OCYLIECTBJICHMA
00pa30BaTe/ILHOIO MPOLECCA MO0 JUCHHUILIHHE (MOIYJII0)
MarepuanbHO-TEXHHYECKOE 00ecTieYeHre AUCIUTUINHBI U
Ne Bun pa6or
OCHAIIIEHHOCTh
1. Jlexunonnsle 3a0g- | Ayautopus 209C ocHaieHHasi MEPEHOCHBIM MPOEKTOPOM U
THS MarHuTHO-MapKEpPHOU JTOCKOM.
2. CemuHapckue Aynuropuu 227C ocHallleHbl MArHUTHO-MapKEPHBIMU JTOCKAMHU.
3aHATHA
3. | CamocrosTenbHas Aynuropus 208C
paborta
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