MHHWUCTEPCTBO HAYKH U BBICIIETO OBPA30BAHMA POCCHUMCKOH

OENEPAILIMHA

(eepansHoe rocyAapCTBEHHOE ABTOHOMHOE 00Pa30BaTENBHOE YIPEKACHHUE BHICLICIO

00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUM TOCY JAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMUYECKOI'O I[TPUEOPOCTPOEHILT"

Kadenpa Ne 21

VTBEPXKJIAIO
PyKOBOZ[l/lTCIIB Hanpannex-lm

JLT.H.,1pog.

(IOMIHOCTS, Y. CTCTICHD, IBAHHE)

A.M. Tiopn1KoB

(nHmLEans, Gamems)

ﬂ—%’@;

(noanmce)

«2» £C 20221

PABOYAS ITPOTPAMMA JHUCLIATIIMHDBI

((allelCI’pOMaIHPlTHBIC IOJIsL ¥ BOJIHBD)

(HauMeHOBAHUE AMCUUIUTHHbL)

Kox Hanpapenus HOArOTOBKY/
CHELManbHOCTH

11.03.02(04)

HaumeHOBaHHE HANPABIECHUA
[OArOTOBKY/ CTIELMaNbHOCTH

HH(}OKOMMYHHKALMOHHBIE TEXHONOTUU M CHCTEMBI CBA3H

HaumeHoBaHue
KOMMyHUMKaUMOHHbIE TeXHONOTMH UHTepHeTa BeleH
HaNpPaBICHHOCTU
®dopma obyueHus oyHas

Cauxr-Ilerep6ypr— 2022

Jluct cornacoBaHust paboue NporpaMMel JUCLMIUTHHEL
I[Tporpammy cocTasun (a)

ﬂOueHT, KaHJ.TCXH.HAYK,

CT.HAYYH.COTP. A.B. Ilpycos

(BOIDKHOCTS, Y. CTENEHb, 3BAHHE) (uHHLMaIBL, paMuITHs)

Tporpamma onoGpena Ha 3acemanyfl kadenper Ne 21
« 20 »__ 06 2022 _r, npotokon Ne _5

3asenyromuii kadeapoi Ne 21
JLT.H.,0pod. : / A.©. Kpstuko
(y4. cTenens, 3paHue) (noanucsk, ara) (uHuuMans!, pammius)
Orsercraennsii 3a OIT BO 11.03.02(03) o
z /’L
IOLL.,K.T.H., JOIL = / H.B. Mapkosckast
(IOJDKHOCT, yH. CTETIEHD, 3BAHHE) L/(nounm:b, nara) (uHHUHANLL, GaMHIHA)
3amecturens JupexTopa uuamy‘r%&[mecxoj}:a%re
7, > 4 -
JIOII.,K.T.H.,JOLL 7 Y LE 0.J1. BansimeBa
(HOJKHOCT, y4. CTENEHD, 3BAHHE) (noxnucs, nata) (uHuuMans!, Gpamus)



AnHoTanus

JucuunnuHa «DIEeKTPOMAarHUTHBIE TIONS W BOJHBI» BXOAUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30BaHUs — IMporpamMMmy OakajiaBpuara 10 HApaBICHUIO MOATOTOBKH/
cneransHoct  11.03.02  «HPOKOMMYHUKAIMOHHBIE TEXHOJOTMH W CHUCTEMBI CBS3H»
HanpaBieHHOCTH «KommyHukanuonuele TexHojgoruu WHTepHeTa Bemei». JucuurminHa
peanusyercs kagenpoit «Ne21».

JucturninHa HareneHa Ha pOpMUPOBAHUE Y BBITYCKHUKA CISAYIOIINX KOMITETCHIIUN:

OIIK-1 «CnocobeH ucnoab30BaTh MOJIOKEHHS, 3aKOHBI M METOJIbI €CTECTBEHHBIX HAYK U
MaTE€MAaTHUKU JJI PEUICHUs 3a/1a4 HHXXCHEPHOU A TEIbHOCTI

ConeprxaHue TUCHUIIIIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C:

® OCHOBAMM 3JJIEKTPOMArHUTHBIX SIBJIEHUH, CBONCTBAMM 3JIEKTPOMArHUTHBIX TMOJEH U
3aKOHAMH, TMO3BOJIIOIIMMH MAaT€MAaTHUYECKH OMNMHUCHIBATh JJCKTPOMATHUTHBIC TOJS U
BOJIHBI,

® OCHOBHBIMU YPABHEHUSMH 3JIECKTPOIUHAMUKY;

® CTaTMYECKMMU U CTAMOHAPHBIMHU IMOJISIMU;

® OCHOBHBIMH METOJIAaMU M TEOPEMaMM, HCIOJIb3YEMbIMU MpPU PEHICHUU Pa3TUYHBIX
3JIEKTPOIMHAMUYECKUX 3a7a4;

® OCHOBAaMH W3Iy4YeHHS, TUPPAKIUN U PACHPOCTPAHEHHUS AIIEKTPOMATHUTHBIX BOJH B
CBOOOIHOM IIPOCTPAHCTBE, B U30TPOIHBIX, AHU30TPOIHBIX U AUCIICPTUPYIONIUX Cpeaax, a
TaK)Ke B HAIPABJISIIOLIUX CUCTEMAX;

® [PAKTUYECKUMHM HABBIKAMU 10 HKCIIEPUMEHTAIBHOMY HCCIEIOBAHUIO  SIBJICHUH
ANIEKTPOMATHUTHOTO TOJISL.

[IpenogaBanue AUCUMIUIMHBI TMpELycMaTpUBaeT cienytomue (GopMbl OpraHU3alUuu
y4e0HOT0 Tpolecca: (lekyuu, 1abopamophsie pabomol, Camocmosmenvbrdas paboma cmyoenma,.
[IporpamMMoOil AMCHMIUIMHBI TMPEAYCMOTPEHBI CIEAYIOIIME BHIBI KOHTPOJS: TEKYILIHH
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B opMe IK3aMeHa.
OO0mmas TpyJJ0€MKOCTh OCBOCHHSI TUCIIMIUIMHBI COCTABIISIET 4 3aUeTHbIC eIMHMIIBI, 144 daca.
S3bIK 00y4YeHUs IO TUCITUTUINHE «PYCCKHUI.



1. TlepeueHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUILIIIHE
1.1. Ienu npenogaBaHus AUCLUIIINHBI
OCHOBHBIMU LENSIMU TPENOAABAHUS JUCIUIUIUHBL «JJIEKTPOMArHUTHBIE IOJIE U BOJIHBD»

SABJIAKOTCA:

O3HAKOMJICHHE CTYACHTOB C OCHOBAaMH DJJICKTPOMArHUTHBIX SIBJICHUH, CBOMCTBaMU
AJIEKTPOMATHUTHBIX TOJIEH M 3aKOHAMM, MO3BOJIIOIIMMU MaTEeMaTH4YECKU OIMCHIBATH
3JICKTPOMAarHUTHBIE T10JI1 U BOJIHBI,

U3Yy4YEHUE OCHOBHBIX YPAaBHEHUH JIEKTPOJUHAMUKH;

W3Yy4YEHUE CTATUYECKUX U CTALIMOHAPHBIX ITOJIEH;

O03HAaKOMJICHHE C OCHOBHBIMU METOJAMM U TEOPEMAMHM, HCIIOJIb3YEMBIMHU IIPU PELICHUH
Pa3JIMYHBIX IEKTPOAMHAMUYECKUX 3a1a4;

U3y4eHHe OCHOB U3JIy4eHUs, TU(PaKIUU U paCIpOCTPAHEHUs 3JEKTPOMAarHUTHBIX BOJIH B
CBOOOJHOM IPOCTPAHCTBE, B U30TPOIHBIX, AHU30TPOIHBIX U AUCIIEPTUPYIOIINX Cpeaax, a
TaK)KE B HAIPABJIAIOIIUX CUCTEMAX;

[IOJIyYEHUE MPAKTUYECKUX HABBIKOB II0 DKCIEPUMEHTAIBHOMY HCCICAOBAHUIO SIBJICHUU
3JIEKTPOMATrHUTHOTO MOJIA.

1.2. JlucrMiiiHa BXOAWT B COCTaB  00s3aTeNIbHOW  YacTH
o0pa3oBaTeNBLHOM MPOrpaMMbI BeIcIiero oopasosanus (qaee — OIT BO).
1.3. [lepeueHb  MIAHUPYEMBIX  PE3yJbTaTOB  OOydYeHHS IO

JTUCIUTIINHE, COOTHECEHHBIX € IIaHUpyeMbIMU pesyibTaTamu ocBoeHus: OIT BO.
B pesynbrare m3ydeHus AUCHMILTUHBI OOyYarOMIUNCA AOHKEH 00JaJaTh ClexyIONMMHE

KOMIETEHLMAMHU WM UX YacTAMHU. KOMIIETEHIIMM U MHIUKATOPHI UX JOCTHXKEHUS MPUBEACHBI B
Tabimue 1.
Ta6muia 1 — I[lepeyeHb KOMIETEHIIMI U MHIUKATOPOB UX JIOCTHUKEHUS

Kon u
Kareropus (rpymrma) Kon n HaumeHnoBaHue WHIUKATOpa
HAaUMCHOBAHUE
KOMIIETCHITHH JOCTHUKEHUSI KOMITETEHITUU
KOMITIETEHIINH

Oo6menpodeccuoHaIbHBIC | €CTECTBEHHBIX
KOMIICTCHIINHU HAayK U

OIIK-1.3.1 3HaeT pyHAaMeHTATBHBIC
3aKOHBI IPUPOBI U OCHOBHBIE (PU3UUECKHE
MaTeMaTHYECKHUE 3aKOHBI U METO/IbI
HaKOIUJICHUS, TIepeilaul U 00paboTKU
uH(popManun

OIIK-1.Y.1 ymeer npuMeHsTh (pU3NUYECKUE
3aKOHBI 1 MAaTEMaTU4YECKHE METOABI IS
peleHus 3a/1a4 TEOPETUIECKOro U
MIPUKIIATHOTO XapaKTepa

OIIK-1.B.1 BiageeT HaBBIKAMH
WCIOJIb30BaHUs 3HAHUN (PU3HUKU U
MaTEeMaTUKU MPHU PEIIEHUH TPAKTUYECKUX
3ajad

OIIK-1 Cnocoben
HCIIOIB30BATh
MTOJIOKEHHS,
3aKOHBI U MCTOAbI

MaTeMaTHKU JJIst
peuieHus 3a1ay
WHKEHEPHOU
ACATCIIBHOCTHU

2. Mecro nucuuiuivHbl B cTpykType Ol

JucuuiuinHa Oa3upyeTcs Ha 3HAHUAX, PaHee NPUOOPETCHHBIX CTYACHTAMH IPH HW3yYCHUH
CJICIYIOUINX JTUCIUILINH:

— Maremaruka. Matematudeckuii ananus (b.1.5.10.2)

— Owuzuka (b.1.b.11)

3HaHUSA, TONyYEHHBICE TMPH W3YYECHUH MaTepHhalia JJaHHOM [UCHUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHHUE, TaK ¥ HCTIOIB3YIOTCS IPU U3YyUSHHH APYTUX AUCIUTUINH:

— Ceru u cucreMbl MoOHIBbHOI cBs3u (b.1.B.12)

— Oo6mas Teopus cBsizu (b.1.5.24)



3. OOBeM  TPYIOEMKOCTh JUCITUILTAHBI
JlanHbIe 00 00IIEM OO0BbEeMe AMCHUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI 10 JUCHIHUIUINHE (M paclpeaesieHUue 3TOH TPYIOEMKOCTH II0 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUTUHBI

TpynoeMkocTh 1O
Bun yueGHO# paboThI Bcero cemecTpam
Ne5
1 2 3

Oowan mpyooemKkocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (gac)
U3 Hux uacose npakmuuecKkoil no020moeKu 8 8
Ayoumopnuie 3anamus, BCEro 4ac. 51 51
B TOM YHUCJIE:

nexiuu (JI), (dac) 34 34

npaktuueckue/cemunapckue 3ansatus (I13),

(dac)

nabopaTtopHbie padoTs (JIP), (yac) 17 17

KypcoBo# npoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmosamenvhnan paboma, Bcero (4ac) 57 57
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auetr, Judd. 3ay, JK3. OK3.
DK3.%%*)

ok .
HpI/IMeanI/Ie: KaHAUJATCKUH 3K3aMCH

4. CopnepxaHue AUCIUILUIMHBI
4.1. Pacnpenenenue TpyaoeMKOCTH AMCUUILIAHBI 1O pa3iesiaMm U
BUJaM 3aHATHH.
Pazgenpl, TeMBbI TUCIUTIIIUHBI K UX TPYJOEMKOCTh ITPUBECHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBI, HX TPYAOEMKOCTh

Paznensl, TeMbl JUCIUTIITMHBI Tlexunn 113 JIP KII CPC
’ (gac) (C3) (uac) (gac) (gac)
CemecTtp 5
Pasnen 1. Beegenue )
Pazmen 2. Cuctema ypaBHEHUH 3JIEKTPOMArHATHOTO 4
oJist
Pasmen 3. 3akoH coxpaHeHMs OHEpruM A 3

AIIEKTPOMATHUTHOTO TTOJISI
Paznen 4, BousiHOBBIE ypaBHEHUS u 4 6
DIEKTPOJUHAMUYICCKHE TOTCHIITHAIIBI

Pazgen  5.0cHOBHBIE  METOIBI M  TEOPEMBI,

HCTIONIb3yEeMbIe npu peleHuu 3aaa4 4 7 6
ANEKTPOTMHAMIKHI

Pazpen 6 M3nydeHue 3MeKTPOMArHUTHBIX BOJIH 6 2 4
Pazpen 7 [Inmockue 3eKTpOMarHUTHBIE BOJIHBI 4 2 10
Paznen 8 Hampagisiemble 3J1eKTPOMarHUTHBIE BOJIHBI 3 6 16
Y HAITPABJISTFOIIINE CHUCTEMBI

Pazpen 9 Ctatuueckue u cralluoOHapHBIE OIS 2 8
Pazpen 10 DnexTpoMarHuTHasi COBMECTUMOCTD 2 7




Hroro B cemectpe: 34 17 57

HUroro 34 0 17 0 57

4.2. ConeprxaHue pas3/iesioB U TEM JICKIMOHHBIX 3aHATHM.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B Tabiwuile 4.

Ta6muia 4 — ConepxaHue pa3aesioB U TEM JIEKIIMOHHOTO ITUKJIA

Haspanune n COACPIKaHUC PA3CIOB U TCM JICKIIMOHHBIX
Howmep pasznena .
3aHATUU

Tema 1.1 [Ipeamer 3neKTpoAMHAMUKH, ONPEIETIEHNUE AIIEKTPOMArHUTHOTO MOJIs,
HWCTOYHUKHM BO3HUKHOBEHUS JIEKTPOMArHUTHOIO MOJIS.
[Ipenmer anekrpoarHaMuku. Jlyanu3m CBOMCTB 31€KTPOMArHUTHOTO MOJISL.
DHeprusi U Macca 3JIEeKTPOMarHUTHOTO MOJIsl. DJIEKTPOMArHUTHOE T0JI€ KaK
0co0bIi Bu MaTepuu. VICTOYHHKH 3JICKTPOMAarHUTHOTO TOJIS

Tema 1.2 3aKoH coXpaHeHHs 3apsia U ypaBHEHHE HENIPEPHIBHOCTH MOCTOSHHOTO TOKa
OOBeMHast INIOTHOCTD AIIEKTPHUUECKOTO 3apsiaa. [loBepXHOCTHAS IIIOTHOCTh
IIEKTPUYECKOTO 3apsina. JInHelHas IIIOTHOCTh 3JIEKTPUIECKOT0 3apsiia.
DJIEeKTPUIECKUH TOK TPOBOIUMOCTH. [IIIOTHOCTD 3IIEKTPHUYECKOTO TOKA
MIPOBOANMOCTH. 3aKOH COXPaHEHHs IIEKTPHUUECKOTO 3apsiaa. Y paBHEHHE
HETIPEPBHIBHOCTHU NOCTOSHHOTO TOKa

Tema 1.3 BexkTopsl anekTpomMarauTHOTo moss. I'padudeckoe n3obpaxeHne
BEKTOPHBIX TOJIEH
HanpsokenHocTh AsexTpuueckoro noist. Ee ¢pusnyeckunii cMbici.
OnexTpudeckoe cMemeHue. I1oasIpu30BaHHOCTE BEIEeCTBA. DIEKTPHUECKast
HOCTOSIHHAS, a0COJIIOTHAsE ¥ OTHOCUTEJBbHAS JUIJIEKTPUUECKHE
MIPOHMIIAEMOCTH BelllecTBa. AOCOIIOTHAS UAIICKTpUYECKast
BOCIIPUUMYHMBOCTh BeLIECTBA. MarHUTHast HHIYKIUS U ee GU3HIECKUI
cmblci. HanpspbkeHHOCTD aitekTpryeckoro noist. Ee pusndeckuii cmbici.
HamaramaeHHOCTS BemecTBa. AGCONIOTHAS MATHUTHAS BOCIIPHUMYHUBOCTE
BeriecTBa. MarHUTHAs IOCTOSIHHAS, A0COIOTHAS U OTHOCHUTEIFHAS
MarHUTHBIE MpoHUIIaeMocTH. ['padudeckoe n3o0pakeHIe BEKTOPHBIX
moJeit

Tema 1.4 DneKkTpoMarHUTHBIE TapaMeTphl cpea. Knaccudukanus cpen mo
AIEKTPUYECKUM U MAaTHUTHBIM CBOMCTBaM.

3akon Oma B muddepenimansHoi Gpopme. MaTepranbHbie ypaBHEHUS OIS
Krnaccudukanus cpes no 3JeKTpUIecKuM CBOWCTBAM: MTPOBOTHUKH,
JIUDJIEKTPUKH U TIOYTIPOBOSIIUE CPEbI (CPEIbl C IOTEPSIMHU).
Knaccudukanus cpen 1o MarHUTHBIM CBOWCTBaM: (peppoMarHeTHKH,
MapaMarHeTHKHU U AuaMarHeTHKH. [IoHATHE UaeaTbHOTO MPOBOTHUKA.
[TonsiTe uneanbHOro AUAIEKTpUKA. JIMHEIHbIE 1 HETUHEIHbIE CPE/IbI.
OIHOPOAHBIE U HEOTHOPOIHBIE cpenbl. I30TpOITHbIE  aHIM30TPOITHEIE
cpensl

Tema 2.1 VYpaBHeHus MakcBena B UHTETpaIbHOH (popMe i nX HU3NIECKUNA CMBICIL.
[IpuHIIMT HENPEPHIBHOCTH MATHUTHOTO TIOTOKA

3aKOH MOJHOTO TOKA I OCTOSHHOTO MarHUTHOTO TOJIS B JIFO0OH cpere.
O0001IIEeHHBII 3aKOH TTIOJIHOTO TOKAa B HHTETPAIBbHOM (hopMe H ero
¢bu3rueckril CMBICIL. SIBIICHHE AIEKTPOMArHUTHOW HHAYKIHH.
O00011IeHHBII 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUH ¥ ero Gu3ndeckuii
cMmbicia. PaBencTBa I"aycca-OcTporpaackoro is 3IeKTPUIECKOi 1
MarHuTHOU uHAyKuuu. Tperse u ueTBeproe ypaBHeHUs: Makcseia B
UHTErpajbHOM (opMe 1 X puzndeckuii cmpica. CBoJIKa ypaBHEHUH
MakcBenia B uHTerpasibHOHM (opme. [IpHHIUIT HETTPEPHIBHOCTH MAarHUTHOTO
ITOTOKA

Tema 2.2 VYpaBuenus Makcsemia B quddepeHnnansHoi hopMe u uX GU3NIecKuit
CMBICI. YpaBHEHHE HENTPEPHIBHOCTH TOKA

[epBoe ypaBHeHHe MakcBemta B nuddepeHuansHon GopMe U ero
¢busnueckuii cMbicit. Bropoe ypaBaeHre MakcBeiuia u ero Gu3nuecKuii
CMBICIL. 3aKOH COXPaHEHHMs IEKTPHIECKOT0 3apsiza B 1uddepeHransHoMl
¢dopme. YpaBHEHHE HENIPEPHIBHOCTH OCTOSHHOTO IEKTPHYECKOTO TOKA B
mddepentmansHoii popme. Tperbe n yeTBepToe ypaBHeHus MakcBesia B




nudepeHraabHoi GopMe U ux pusmueckuii cmbici. CBoKa ypaBHEHUH
Makcgeiia B auddepenunansroii hopme. IIpeacraBicHne BEKTOPHBIX
ypaBHeHUI MakcBeiia B CKaJIIPHOM BHJIE

Tema 2.3

FpaHI/I‘IHI)Ie YCJI0BUs JIs1 BEKTOPOB 3JICKTPOMArHUTHOI'O I1OJIA.

YcnoBus Ha rpaHune naCaJIbHOTO IIPOBOJHUKA

ITocTanoBka 3anaun. ['paHuYHBIE YCIOBUS IJ11 HOPMAJIBHBIX COCTABIISIOILIUX
BEKTOPOB MAarHUTHOI'O OJIsL. I paHUYHBIE yCIIOBUS AJI1 HOPMaJIbHbBIX
COCTABJIAIOILMX BEKTOPOB 3JIEKTPUUECKOrO NOJIA. I paHUUHbIE yCIIOBUS AJIS
TaHICHIMAIIBHBIX COCTABJIAIOLIMX BEKTOPOB MarHUTHOI'O N0JIs. I'paHuuHbIe
YCJIOBHA A1 TAHTCHUHATIBHBIX COCTABJIAIOIIMX BEKTOPOB 3JICKTPUUECCKOTO
noJisi. [Tosie Ha rpaHMIe HSaTbHOIO IPOBOAHUKA

Tema 2.4

VYpaBHeHust MakcBenia B KOMIUIEKCHOM (hopme

IpeacraBiaeHre TapMOHMYCSCKUX KOJICOAHUI B KOMILICKCHON Gopme. Metos
KOMIUIEKCHBIX aMIUIUTYA. Y paBHeHHs1 MakcBelula B KOMIUIEKCHOH (opme u
ux (u3nyeckuii cMbIcil. [ paHUYHBIE YCIIOBUS U1l KOMIUIEKCHBIX BEKTOPOB
QJICKTPOMArdiMTHOIO IOJIA

Tema 2.5

Kommnekcuas JUBJICKTpUYCCKas MPOHUIIAeMOCTh U
OTHOCUTEILHOCTh KJIACCU(DUKAIIUN CPEJI IO IICKTPUIECKOM
MIPOBOJIMMOCTH

BBeaenue noHITHS KOMIUIEKCHOM JUAJIEKTPUUYECKONH TPOHULIAEMOCTH.
Kpurepwuii kitaccudukamuu cpest 1o dIEKTPUISCKUM CBOMCTBAM U €T0
3aBHCHMOCTH OT YacTOTHI. TaHTeHC yIiia HAKJIOHA JUIJICKTPHUECKUX MOTEPh

Tema 2.6

CTOpOHHI/Ie CHJIBI QJICKTPHUYCCKOI'0O 1 MArHUTHOI'O TUIIA U
IMOJIHAAI CUMMCTPpHUYIHAA CUCTEMA ypaBHeHI/Iﬁ
SJICKTPOMArdHuTHOI'O ITOJIA

CroponHue Toku U 3apsasl. HecumMeTpuuHas cucremMa ypaBHEHHI
9JIEKTPOMArHuTHOro nosiss. CTOpOHHME MarHUTHBIE CUJIBI U CUMMETPUYHAs
cUcTeMa ypaBHEHHMH 1moJisl. I'paHIYHbIEe yCIOBHS IPH HAIMYNH CTOPOHHUX
CHJI 3JIEKTPUYECKOT0 M MATHUTHOTO THIIOB

Tema 3.1

BHCpFI/IfI N MOIITHOCTBH 3JICKTPOMArHuTHOI'O ITOJIA
VYpaBHeHHe OanaHca MOIIHOCTEH 3JIEKTPOMArHUTHOTO  TIOJI,
IIOCTAHOBKA 3a7auul

Tema 3.2

Teopema IloliTuara o 6anance YHEPTUH SICKTPOMATHUTHOTO
moJist B qu¢epeHINATBLHON, HHTETPATBHON H KOMITJICKCHOM
dbopmax

Teopema IloiiTnHTa 0 GamaHce SHEPTUHU AJIEKTPOMATHUTHOTO TIOJIS B
nuddepenmansaoit popme. Teopema [loiiTuHra 0 6amaHce SHEPTUN
AIEKTPOMArHUTHOTO TI0JIS B MHTETpaiibHON opme. 3akoH [[xoymnsa-Jlenna B
muddepenimansHoi Gopme. IIIOTHOCTH SHEPTUU ANEKTPUUECKOTO MOJISL.
[InoTHOCTH 3HEPruU MarHuTHOro nosst. IInoTHOCTE 3anaceHHon
aneKkTpoMaruuTHou sHepruu. Teopema [loiiTinra o 6anance sHEpriuu
JIEKTPOMArHUTHOTO T10JIs1 B KOMIUIEKCHOH hopme

Tema 3.3

Bekrop YmoBa-IloiiTuHra u ero gpusnyeckuii cMbICi, CKOPOCTh
ABWKCHUSA DOHCPIUn

Bekrop YmoBa-IloiiTrHra, ero pu3nueckuii CMBICI U pa3MEPHOCTb.
Cpennee 3a nepuon 3HaueHue sekropa Iloiituara. CKOpocTh ABMKEHUS
9JIEKTPOMArHUTHOH 3HEPruu

Tema 4.1

BonnoBsie YpaBHCHUA JJIA BCKTOPOB

ANIEKTPOMArHUTHOTO TOJIs, ypaBHeHue J[anambepa

BomaoBrle  ypaBHeHumss mons  (ompernenerme). (OOoOmeHHOE
HEOJHOPOJHOE BEKTOPHOE BOJHOBOE YPABHEHHE OTHOCHTEILHO BEKTOPA
HANpPSDKEHHOCTH ~ DJIEKTpUYeckoro  mojsi.  YpasueHue  JlamamOepa.
O0600meHHoe ~ HEOAHOPOTHOE  BEKTOPHOE  BOJHOBOE  YpaBHEHHE
OTHOCHUTEJIBHO BEKTOpa HAIPSKEHHOCTH MArHUTHOTrO moJjst. OIHOpPOHbIE
BEKTOPHBIC BOJIHOBBIC YPaBHEHHUS

Tema 4.2

CkansipHbIi M BEKTOPHBIHN 3JEKTPOAMHAMUYECKHE TOTEHIIUABI,
BOJIHOBBIE YPABHEHUS IS DJIEKTPOAUHAMUYCCKUX
ITOTEHIIMAJIOB




BekTopHbIii 351eKTpOAMHAMUYECKHUM TOTEHIIMAI KaK BCTIOMOTaTebHas
¢bynkups. CransipHbIN AIEKTPOJMHAMUYECKUH oTeHInan. BorHOBbIE
YpaBHEHHs] OTHOCHTENHHO IEKTPOJMHAMUYECKUX ITOTEHINAJIOB

Tema 4.3

Bexkrop ['epua, BOTHOBBIE ypaBHEHHSI OTHOCUTEIIBHO BEKTOPA
I'epna.

Tema 4.4

YpaBHenus ['enpMronbua.

Tema 4.5

Knaccudukanus ypaBHeHUH 371€KTPOMAarHUTHOTO TOJI,

BUXPEBLIC U TIOTCHUIHWAJIBHBIC ITOJIA

Knaccudukanus ypaBHEHHH 371€KTPOMAarHUTHOTO TIOJIS 110 XapaKkTepy X
3aBUCHMOCTH BO BpeMeHH. Kiaccudukarys ypaBHEHUH 31€KTPOMarHUTHOTO
OISt UCXOJSI U3 3JIEKTPOMATHUTHBIX CBOMCTB CPEIbl, T1I€ NMEIOT MECTO
3JIEKTpPOMarHuTHbIE mponecchl. Kinaccudukanms ypaBHeHni
3JIEKTPOMAarHUTHOTO TIOJIS IO XapaKTepy paclpeaeNIeHNs CHIIOBBIX JIMHNH
9JIEKTPOMAarHUTHBIX TOJIEH B IPOCTpaHCTBE. BUXpEBbIe M MOTEHIMAIBHBIC
OIS

Tema 5.1

EnnHCTBEHHOCTH pelIeHUs 3aa4 dJIeKTPOoAUHAMUKU. [IpuHImn
CYIIEPIIO3ULIMU IEKTPOMArHUTHBIX Tosel. [IpuHumn

MEPECTAHOBOYHOM IBOMCTBEHHOCTH

Teopema enuHcTBeHHOCTU. [IpHHIUN cynepno3unuy 1is
2JIEKTPOMArHUTHBIX Noiel. [IpuHIKI nepecTaHOBOYHON JBONCTBEHHOCTU
JUTSL IUBIIEKTPUIECKUX CPEJl IPH YCIOBHH OTCYTCTBHS CTOPOHHHX CHII.
[IpuHIMO nepecTaHOBOYHOM IBOMCTBEHHOCTH IIPU YCIOBUM HATMYMS
CTOPOHHUX UCTOYHHUKOB. [IpMHIIMT IEpECTAHOBOYHOM IBOMCTBEHHOCTHU AJIsI
MOHOXPOMAaTHYECKHUX TIOJIEH U IPOBOSIIINX CPEL

Tema 5.2

Teopema B3aUMHOCTH

Jlemma Jlopenua B quddepenunansuoii popme. Jlemma Jlopenua B
uHTerpaiabHoi popme. Jlemma Jlopenna st 6eckoHeYHO 60IBIIOr0 00beMa
(Teopema B3anMHOCTH). PU3NUECKHUI CMBICI TEOPEMBI B3aUMHOCTH Ha
IIpUMEpEe PAIHOCBA3H MEXIy ABYMsI aHTCHHAMH

Tema 5.3

JIBa Kacca HE3aBUCUMBIX PElICHU ypaBHEeHUH MakcBeiia
Cucrema ypaBHeHHI MakcBesuia Ipu yCIOBUM HAJIMYHS UCTOUHUKOB
TOJIBKO 3JIeKTpuueckoro tuna. CucreMa ypaBHeHuil MakcBenia npu
YCJIOBHM HAJIMYMS UCTOUHUKOB TOJIbKO MarHUTHOIO THUIA

Tema 5.4

Pemenue ypaBHeHI/Iﬁ Makcsenna IIpU 3aaHHBIX UCTOYHUKAX

Tema 5.5

Pemenue ypaBuenuii Makcgeiia Jjisi rTapMOHUYECKHUX
KosiebaHuil. Pemenne HeOAHOPOAHOTO BOJIHOBOT'O YpaBHEHHUS
JUIS1 BJIEKTPOMArHUTHOTO TIOJISI B HEOTPAaHUYEHHOW OJHOPOTHOM
cpene

ITocTanoBka 3amaun. OnpeneneHne Mo TOYeYHOTO HCTOYHHUKA B
0e3rpaHuIHOM OJTHOPOIHON JIMHEHHOM H30TPOITHOM Cpee C
HCITOJIb30BaHUEM CheprIecKoi cucTeMbl KoopauHaT. CKOpoCTh
pacIpocTpaHeHus! JNEeKTPOMarHuTHO BosHBL. [Ipsmast BonHa. O6paTHas
BosiHa. [Tosydenue o01ero pereHus s BCceX BU0B HEOTHOPOIHBIX
BOJIHOBBIX YPAaBHEHUI B OJIHOPOJHOM JUIIEKTPUYECKON Cpesie IIPU HAIU4nuU
HUCTOYHHUKOB I10JIA KaK 3JICKTPUYECKOro, Tak U MAarHuTHOI'O THUIIOB. Pemenne
HEOJHOPOIHBIX BOJHOBBIX YPaBHEHHH B OTHOPOIHOM Oe3rpaHHYHOI cpeje,
MOJTy4YE€HHOE B KOMIUICKCHOM (hopMe. 3ara3aplBatoIiye MoTeHINaIbI

Tema 5.6

Pemenne BOJIHOBOTO YpaBHCHUA METOAOM pPA3ACICHUA
TIEPEMEHHBIX

IMocranoBka 3amaunm. Bribop cucrembl koopamHaT. OOmMA BHI
pelIeHus ypaBHEHUS | eIbMIoblia B COOTBETCTBHUH C METOJIOM pa3IeIICHHs
MIePEMEHHBIX JJISl pa3JIMIHBIX CHCTEM KOOPIUHAT

Tema 5.7

Pemenne BOJIHOBOTO  ypaBHEHHMsS Il O0JacTH,
OrpaHUYEHHON 3aMKHYTOU MTOBEPXHOCTBIO: CKaJIsIpHAs (opmyIia
Kupxroda, Bekropusiii ananor hopmyisl Kupxroda

ITocranoBka 3nmeKkTpoauHaMuueckoi 3amaun. CkangpHas Qopmyina
Kupxroda. CxanspHas ¢opmyna Kupxroda aiast rapMOHMYECKUX THOJEH.
Bekropusiii anasor gopmynst Kupxroda




Tema 5.8

TeopeMa 3KBUBaJIEHTHOCTH

HpI/IHHI/IH SKBUBAJICHTHOCTH. HpI/IMeHCHI/Ie IIpUHIUIIA
OKBUBAJICHTHOCTU JIS1 PCIICHUA BHyTpeHHeﬁ BHCKT‘pO,I[I/IHaMH‘IGCKOﬁ 3aJa4u
(I/I3BCCTHLI HUCTOYHHUKHU TII0JIA BHYTPU pacCMaTpuBacMoro obbeMa u
pactpeneneHne 3IIEKTPOMArHUTHOTO IO Ha TPAaHUYHOW ITOBEPXHOCTH).
HpI/IMCHCHI/IC IpUHOUIIA OKBUBAJECHTHOCTH [UIA PECIICHUA BHCIITHEH
JIEKTPOANMHAMHYECKOH 3aauu

Tema 5.9

Oynkuus ['puna

VYcnoBus HenpepblBHOCTH Jlupuxie. YCIOBUS HENPEPHIBHOCTH
Helimana. @yukuus ['puna. 3anaua onpeaeneHus MoJis 3a IIIOCKUM dKPaHOM,
HMEIOLUM OTBEPCTHE

Tema 5.10

HpI/I6J'II/I)KCHHBIe MCTOABI peuicHud 3aJa4

3JIEKTPOJIMHAMUKH, BEIOOP METO/1a PEIICHUSI

Tpu oOiacTh pacHoNOKeHHS TPAaHUYHOW IIOBEPXHOCTH B
JIEKTPOMarHuTHOM  mose.  KBasucrammonapuas  obsacte.  Meton
KBa3UCTATHUECKUX NMpuOImkeHnii. PesonancHas obmacts. KBasnonrudeckas
00macTp

Tema 5.11

Meto reoMeTpuYeCcKOr ONTHKU

OCHOBHbBIE TIPUHITUIIBL, JIEXKAIIHE B OCHOBE METO0]1a T€OMETPUIECKOM
ontukd. OOJNIACTH TPUMEHEHHS METOJa TCOMCETPUYCCKON  ONTHUKH.
Henocratku meTona

Tema 5.12

IIpuauun  I'rolirenca-dpenens, METOA  BOJHOBOWU

ONTHUKH, 30HbI DpeHens

[TpexncraBneHue Mok TOUSUHOIO MOHOXPOMATHYECKOTO HCTOUYHHKA
B OJHOPOJIHOH H30TPOIHOIM cpele IOCPEACTBOM BOJHOBOH (QyHKIWH.
Hpurnun Troiirenca-®Openens. OCHOBBI METOAa BOJHOBOH ONTHKH. 30HBI
Dpenenst

Tema 5.13

Judpakmuss 3JIeKTPOMarHUTHBIX BOJH Ha Pa3IuIHOTO
poda IMpenATCTBUAX, OCHOBBI MCTOJOB PpPCHICHUSA 3aJdad
mudpakIum

Pemtenne 3amaun  audpakipu AIEKTPOMATHUTHOW BOJIHBI HA
OTBEPCTHH B IUIOCKOM IPOBOIAIIECM dKpaHe. Pemenne 3agaun audpaximm Ha
NPOBOASIIEM LIMWJIMHAPE

Tema 5.14

MeToa KpaeBbIX BOJIH B TEOPUU TUPPAKIIHH.

Tema 5.15

Pedpakums 351eKTpOMarHUTHBIX BOJTH.

Tema 6.1

OcHoBHas 3a1a4a TEOpUU U3IyueHus. BoiHOBasi MOBEPXHOCTb,
(GbpoHT BOJHBI, (pazoBast CKOPOCTH, AJTMHA BOTHBL. [110cKkue n

chepuyueckre BOJHBI

W3znydenne 31eKTpOMarHUTHBIX BOJH (OCHOBHBIE MOJIOXKEHHMS). MOITHOCTH
U3IIy4YEeHHUs DJIEKTPOMArHUTHBIX BOIH. IIpocTeiiinas usnydaromas
JJIEKTPOMATrHUTHBIE BOJIHBI CUCTEMA Ha OCHOBE KOHJIEHCATOPA IIEPEMEHHOTO
TOKa C pa3BEPHYTHIMHU IUIACTHHAMU. BoyiHOBas oBepXHOCTh. Da30BbIil
¢dpont. DazoBast ckopocTb. [loBepxHOCTH paBHBIX (a3. [loBepXxHOCTH
paBHBIX aMIuInTy . OgHOpOoAHAs Miockas BoiaHa. HeogHopoaHas miockas
BOJIHA

Tema 6.2

[Monspu3zanus AIEKTPOMArHUTHBIX BOJH, BHJIBI TOJISIPU3AIIAH,
YCJIOBUS U cIOCOObI BO30YK/I€HUS JIEKTPOMArHUTHBIX BOJIH C

JIMHEHWHOM, KPYTOBOM U DJUIMITUYECKOM MOJIApU3aLUeH
[Tonsipuzanus IeKTPOMarHUTHOW BOJTHBI Kak (pr3udeckas XapakTepruCcTHKa
BOJIHOBOT'O IIpoI1iecca. ﬂBa OCHOBHBIX BHIA IMOJIAPU3ANN: JIMHEHHAs 1
BpaIaromascs. DIeKTPOMarHUTHAS BOJIHA C KPYTOBOH MOIApH3auei.
DNeKTpOMarHUTHAas BOJIHA C IUTUNTUYECKO nmosspusanueil. Y cioBus
TOJIYUCHHS BOJIH € pa3JIMYHbIMU BUJAMHU MOJISIpU3alluu. Cnoco0Os1
IIOJIyYeHHs BOJIH C KPYTOBOil nmosisipu3anueit

Tema 6.3

Ilone ToueyHnoro HU30TPOIMHOI0O MCTOYHHKA.

Tema 6.4

Ilone SJIEMEHTAPHOT'O SJICKTPUYICCKOI'O AUITIOJIA
DneMeHTapHbIN EeKTPUIECKUN AUTIONE (ONpeieNeHue). DNeKTPHUUECKU
MOMEHT 3JIeKTpHdecKoro aunouisi. OnpesiesnieHue 371eKTPOMarHUTHOTO HOJIs




3JIEMEHTAPHOTO AJIEKTprudecKoro numoiis. [locranoBka
AJIEKTPOAMHAMHYECKOH 3a1aun. Pemenue 3agaun B ceprueckoit cucreme
KOOpIuHaT. BeIpaskeHus AJ11 BEKTOPOB HAMPSHKEHHOCTEH IIEKTPUIECKOTO
MAarHUTHOTO TI0JIsSI B TPUTOHOMETPUYIECKOH hopme

Tema 6.5

CBolicTBa NOJIS 3JIEMEHTAPHOT0 3JIEKTPUUECKOTO JUIOJS;

OMVKHSA U JaJIbHAS 30HBI

AHam3 CTPYKTYpPbI 3JI€KTPOMArHUTHOT'O T10JI 3JIEMEHTAapPHOTO
AJIEKTPUYECKOT0 JUIOJS. AHAIN3 3aBUCUMOCTH aMILUIUTYAbI U (asbl
COCTaBJISIOIIMX BEKTOPOB IMOJIS 3JIEMEHTAPHOI0 3JIEKTPUYECKOTO TUIIONS OT
koopauHat. [lonspHas nuarpaMma, oTpaxaroliasi 3aBUCUMOCTb MOAYJIEH
aMIUIUTY/Ibl BEKTOPOB HANPSLDKEHHOCTEH MOJIS 9JEKTPUUECKOrO JUIOJIS OT
YTIOBBIX KoopauHat. [IpocTpaHCTBeHHAS IUArpaMMa OISl SIIEMEHTapHOT O
ANEKTPHUYECKOTO AUTIONS. BIKHs (KBa3UCTAIIMOHAPHAS ) 30HA
AIIEMEHTAPHOTO JIEKTPUICSCKOTO JHUITONS. AHAIH3 OIS IIEKTPUIECKOTO
IUnois B OnvokHEH 30He. J{anbHAS 30HA 3JIEMEHTapHOTO AIIEKTPHIECKOTO
U0, AHAIN3 OIS AJIEKTPUYECKOTO AUTIONS B JAJIbHEH 30HE.
[IpocTpancTBeHHAas qUarpaMMa HaIlPaBICHHOCTH OIS AIEKTPHIECKOTO
JIUTIOJS IO HalpsDKeHHOCTH noud. IIpocTpaHcTBeHHAs AuarpamMma
HaIPaBICHHOCTH TOJIS 3JIEMEHTAPHOT'O MEKTPUUECKOTO AUIONIS 110
MouHocTH. OCOOEHHOCTH MOJIS AIIEKTPUYECKOTO A0S B NAIbHEH 30HE.
BonHoBoe conpoTUBIEHHE CPEAbI

Tema 6.6

I/ISHy‘IeHI/IC SJICKTPOMATrHUTHOTI'O ITOJIA JICKTPHICCKUM

JUITI0JIEM

CpenHee 3a nepuon 3HaueHue Bekropa IIoiTHHTa, XapaKTepU3YOLIEro noje
9JIEMEHTAPHOT0 IEKTPUUECKOT0 JUIOJ. AHAIN3 €r0 COCTaBIIAIOLINX B
OmKHEH U fanbHei 30Hax. [lomHas MOIHOCTD, H3ITy4aeMast
aneKTpuaeckuM aunosieM. ConpoTuBiIeHne u3irydeHns. BomHosoe
COIIPOTHBIICHHE BaKyyMa. MaKkcHMaIbHBINH KO (UIIEHT HANpaBICHHOTO
JICHCTBHSA 3JIEMEHTAPHOTO 3JIEKTPUIECKOTO U0

Tema 6.7

I/ISHy‘ICHI/Ie SJIEMCHTAPHOT'O MAarHUTHOT'O AUITOJIA
DJieMEHTapHbII MATHUTHBINA AUIOJIb. MarHUTHBIN MOMEHT 3J€MEHTapHOTO
MarHuTHOro Aunosis. CocTaBisIOUIMe BEKTOPOB HAMPSKEHHOCTEH
AIEKTPUYECKOTO U MArHUTHOTO NOJIEH 3J€MEHTapHOTO MarHUTHOTO
unoist. MOIIHOCTE, U3IydaeMast SJIeMEHTapHBIM MarHUTHBIM TUTIOJIEM.
ConpoTHBICHHE M3ITYICHUS

Tema 6.8

N3nydenue snemenra ['toitrenca

OnemenT [toiireHca (onpeaenenue). OnpenenaeHe COCTaBISIONINX
BEKTOPOB HAIPSHKCHHOCTEH TOJIs, U3JIy4aeMoro 3JieMeHToM [ foireHca.
JunarpamMMa HanpaBJIeHHOCTH 3JieMeHTa [tolirenca

Tema 7.1

BosiHOBOE ypaBHEHUME 1A IIIIOCKOW BOJIHBL. [1mockue
3JIEKTPOMATHUTHBIE BOJIHBI B PA3JIMYHBIX H30TPOMHBIX CpeIax
(IMPNEKTpUKE, TONYIPOBOJAIIEH cpesie, MPOBOAHHKE).

Tema 7.2

IInockue BONHBI B ONHOPOIHBIX aHU30TPOIHBIX U
TUPOTPOIHBIX CPEax.

Tema 7.3

BonHOBBIE sIBIICHHS Ha TPaHHUIIE pa3ielna IBYX Cpell.
[ToBepXHOCTHBIN YPPEKT.

Tema 7.4

OTpakeHue MJIOCKUX BOJIH Ha FPaHUIIE pa3zesa JBYX Cpel.
3akonsl CHemmuyca. KoadouiuenTs! oTpaskeHus u
npenomienus Openens. Yron nonHoro npeinomiieHus. [lorepu
B IIPOBOJSIILEH Cpene.

Tema 8.1

OO0mme cBeICHUS O HAIPABJISAIONMINX CUCTEMAX U

HampaBJIACMbBIX 3JICKTPOMArHUTHBIX BOJIHAX

Hamnpapnsirotiiie CUCTEMBbI: OTKPBITBIE POBOIHBIC JINHUU, KOAKCUAIIbHBIC
JIMHUH, TIOJIOCKOBBIE TMHUH, METAIUIMYECKHE BOJHOBO/IBI, CILIOIIHbIE
JIU3JIEKTPUYECKUE BOTHOBO/IbBI U ip. Kitaccudukanus HanpaBisieMbIX
2JIEKTPOMAarHuTHoIX BOJIH. Bostabl Tunia TEM. Bonnel Tuna TE(H) u TM(E)

Tema 8.2

OTKpBITaﬂ ABYXTPOBOJHAA M KOAKCHAJIbHAA JTWHUA




OTKpBITaH ABYXIIPOBOJHAA U KOAKCHAJIbHASA JINMHUHA. OCHOBHO THIT BOJIHBI B
OTKPBITBIX ITPOBOAHBIX U KOAKCHAJIBHBIX JIMHUAX IEPECIAYHN. CprKTypa
110JI4 B HUX

Tema 8.3

BomnHOBOA, 00pa3oBaHHBIN TapaUICTLHBIMA UCATEHO
MMPpOBOAAIIUMU INIOCKOCTAMUA

DJeKTpOMarHuTHOE T0JIe B BOJTHOBOAE. KpuTrueckast [nrHa BOJTHEIL.
®dazoBasi CKOPOCTH IIEKTPOMArHUTHON BOJIHBI B BOJIHOBOIE. [ pymioBas
CKOPOCTb

Tema 8.4

PaCHpOCTpaHeHI/Ie OJICKTPOMArHUTHBIX BOJIH B BOJTHOBOJAaX

MMpAMOYT'OJIBHOT'O CCUCHUSA

MCTO,Z[I)I OIPCACIICHUS 1TOJIA B IOJIBIX BOJTHOBOAAX. Pemenue YpaBHCHUSA
TOJIS JIJIsI TTOTIePEeYHO-3JIeKTpruieckuX BouH (7F wim H). Kputnaeckas
JutrHA BOJHEL. Da3oBas u rpynmosas ckopoctu. OcHOBHas BoytHA (Hio) 1
cTpyKTypa mois BoiH tura H. [Tonepeuno-marautaeie (7M) BOTHBI WA
BOJIHBI AJIeKTpHYecKoro Trma (E)

Tema 8.5

PaCHpOCTpaHeHI/IC OJICKTPOMAardiuTHBIX BOJIH B BOJTHOBOJIaX

KPYIJI0TO CEYEHHUS
[TonepedHO-MarHUTHBIE BOJIHBI B KPYTJIBIX BOJHOBOAAX. [lonepeyno-
IEKTPUYECKHE BOJHBI B KPYTJIBIX BOJTHOBOJAX

Tema 8.6

[IpomyckaeMasi MOIIIHOCTh, XapaKTEPUCTHUECKOE
COIIPOTHBIICHHE U KO3 (DUITMEHT 3aTyXaHUs BOJTHOBO/A
MoIHOCTb, poITycKaeMasi BOJIHOBOJIOM. XapaKTEPUCTUYECKOE
COIIPOTHBIICHHE BOJIHOBO/IA. 3aTyXaHHUE HJIEKTPOMArHUTHBIX BOJIH B
BOJIHOBOJIE

Tema 8.7

I[I/ICHGPCI/I?I OJICKTPOMArdHMTHBIX BOJIH B BOJTHOBOJC.

Tema 8.8

Bo30y>k/1eHue 1 CBsI3b BOJIHOBOJIOB.

Tema 8.9

3aMeIIIONIE CUCTEMEL.

Tema 8.10

Pe3zonatopsl. Bo30ysxaeHre BOTH B HAPABIISIONINX CUCTEMAX
U PE30HATOpax.

Tema 8.11

DneMEHTHI HapaBJsIOUMX cUcTeM U TpakToB CBY.

Tema 9.1

Cucrema yp aBHEHHUU OJICKTPOCTATUKH, CKAJAPHBIC

ypaBueHnus [lyaccona u Jlamnaca u ux pereHus
HeusmeHHble BO BpEMEHU JJIEKTPOMATrHUTHBIE IOJA. YPaBHEHUS
antekTpocTaTuki. CkassipHble ypaBHeHus [lyaccona u Jlamuiaca u ux pereHus

Tema 9.2

DJIEKTPOCTATUYECKOE TMOJI€ TOYEYHBIX 3apsioB H
JIUTIOJIS.

Tema 9.3

MeTo] 3epKaTbHBIX U300paKEHUI.

Tema 9.4

OHeprust 31eKTPOCTaTHYECKOTO MOJISL.

Tema 9.5

MarnuTrocTaTuka. MarauTHoOE MoJjie MOCTOSHHBIX TOKOB,
BEKTOpHBIE ypaBHeHMs Ilyaccona n Jlarutaca

YpaBHEHUs] MArHUTOCTATUKHU. MarHUTHOE MO0JIe IOCTOSHHBIX TOKOB
(craunoHapHOe Toie). YpaBHEHUS NOJNS WM BOJIHOBBIE YpPaBHEHUS JUIA
cTalMOHapHbIX nonei. Bexropusle ypasHenus [lyaccona u Jlannaca

Tema 9.6

SHGPFI/IH CTAIMOHAPHOT'O MAariuTHOI'O I1OJIA.

Tema 10.1

[TpuHUIMIIBI OOECTIeUeHNUs AIEKTPOMArHUTHOW COBMECTUMOCTHI
OJeKTpOMarHuTHas COBMECTUMOCTD (OIpesesieHue). DNeKTpoMarHuTHas
nomexa (onpezenenue). ICTOUHUKY U peLeNTOPbI 3IEKTPOMArHUTHBIX
nomex. OCHOBHbIE IPUHIIUITBI 0OECTICUEHHS 3JIEKTPOMATHUTHON
COBMECTUMOCTH

4.3.

[IpakTrueckue (CeMUHAPCKUE) 3aHATH

TeMmbl npakTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6muma 5 — [IpakTrdeckue 3aHATHS U UX TPYIOEMKOCTh




W3 sux Ne
Ne Temnt Popmbr TpynoemMKoCTb, | IPAaKTHYECKOH | pa3aena
i MPaKTHYECKHX MPaKTHYECKIX (ac) [OATOTOBKH, | AMCIAII
3aHATUN 3aHATUN (qac) LHEL
VY4eOHBIM MJIaHOM HE MPEayCMOTPEHO
|
Bcero
4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIAOEMKOCTh MPUBEACHBI B Ta0IHIIE 6.
Tabmuua 6 — JlabopaTtopHble 3aHATHS U MX TPYIOEMKOCTb
N3 aux No
Ne HaumenoBanne 1abopaTtopHbIX paboT TpyHOCMKOCTS | MPAKTHYECKOH | - paszena
o/a , (4ac) IIOJTOTOBKH, JTUCIIAIL
(gac) JIMHBI
Cemectp 5
Uccnenosanue TG paKITIN 4 0.8 5.10;
1 | 37€KTpOMAarHUTHHIX BOJH HA OTBEPCTHH. 5.11;5.12
Uccnenosanue TG paKITIN 4 0.8 5.10;
2 | >NeKTpOMAarHUTHBIX BOJIH HAa HUJIUHIPE. 5.11;5.12
UccnenoBanue MOJISIPU3AIMOHHBIX 4 0,8 6.2
3 | XapakTepHCTUK AMEKTPOMArHUTHOTO
TOJIS.
HccnenoBanue IUIOCKHX 3aMeISIOIIMX 4 0,8 8.9
4 | cucrem.
HccnenoBanne nucnepcund M 3aTyXaHUs 4 0,8 8.6; 8.7
5 |BOJH  BOJIHOBOJAE  MPSIMOYTOJBHOIO
ceyeHus ¢ BosiHOM Hio.
UccnenoBanue cTpykTypsl mosist BoaH Hio 4 0,8 8.4
6 |m Hzo mnpm pa3nUyHBIX Harpyskax
BOJIHOBOJIA.
UccnenoBanue YEThIPEXTUICUHBIX 4 0,8 8.11
7 | pacupenenuTeabHbIX YCTPONUCTB
HccnenoBanue AHTECHHBI THIIA 4 0,8 6.6
8 | «BomHoBoOM KaHam»
CornacoBanrie BOJHOBOJIa C HArpy3KOHU. 3 0,8 8.4
9 |4l
CornacoBanre BOJHOBOJIa C HArpy3KOU. 2 0,8 8.4
10 | 42
Bcero 17 8

4.5.
Y4eOHBIM IIaHOM HE MPEIYyCMOTPEHO

4.6.

CamocrosiTenpHas paboTa 00yJaronuxcs

KypcoBoe npoektupoBaHue/ BHITOTHEHUE KyPCOBOU PabOTHI

Bunasl camocTosTensHON paboOThI U €€ TPYA0eMKOCTh IPUBEIEHBI B Ta0nuie 7.




Tabauna 7 — Bunbl camocToATeIbHON pabOThI M €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrositenbHOM paboTh
qac qac
1 2 3
W3ydeHnune TeOpeTHYECKOT0 MaTeprasa
49 49
mucrurnael (TO)
Kypcosoe npoexkruposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKylemMy KOHTPOJIIO 4 4
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
Kontposshsle pabotsl 3a04HUKOB (KP3)
[ToaroToBka K MpOMEKYTOUHOM 4 4
arrecranuu (ITA)
Bcero: 57 57

5. Tlepedenp yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YYarOIIMXCS 110 AUCITUTUTHHE (MOTYJIIO)
Y4eOHO-MEeTOINYEeCKHUE MaTepUaIIbl AJIsl CAMOCTOATEIBHOM pabOThl 00YYaIOIIUXCsl YKa3aHBI B I1.I1.

7-11.

6. IlepeyeHb MeYaTHBIX U IEKTPOHHBIX YUCOHBIX H3AaHUN
[lepeueHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUN NPUBEIEH B Ta0auIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

ludp/
URL anpec

bubnuorpaduueckas ccpiika

KomuectBo 3x3eMIuisipoB B
oubmoreke
(Kpome AIIEeKTPOHHBIX

AK3EMILISIPOB)

A 72 621.396.67 AHTeHHO-(UIEPHBIE YCTPOKUCTBA

Y pacIpOCTPaHEHHUE PAJUOBOIIH:
yueonuk/ I'. A. Epoxun, H. /.
Ko3sipes, O. B. Yepnsiiies, B. I'.
Kouepxkesckuii; Pen. I'. A. Epoxus. - 3-
e u3fl.. - M.: 'opsiuas nunus - Tenekom,
2007. - 491 c.: puc.. - 3armn. o0
Y4eOHUK I BRICIINX YYEOHBIX
3aBefieHUN. - bubnmorp. : c. 485 - 487

65

b 68 621.37 Pacnipoctpanenue

JICKaMETPOBBIX PAMOBOJIH BO BpeMs
T€OMarHUTHBIX BO3MYIICHUN: yueOHOe
nocooue/ /[. B. bnaropemenckuii; C.-
ITerepO. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CI16.: TOY BITO
"CIIeI'YAII", 2011. - 393 c.: puc.. -
bubmuorp.: c. 378 - 391

168

621.372 K59 XKepeOuos, 1. I1. BBeneHue B TEXHUKY
JEIIMMETPOBBIX U CAHTUMETPOBBIX
BousH [Tekct] / U. T1. KepeOuos. - 3-¢
u31., mepepad. u gor. - JI. : DHeprus,
1976. - 183 c. - (MaccoBas
pagmnobudamoreka ; Bein. 904)




621.37 H64 Huxkonbckuii, Baaecnas 21
BrnagumupoBud. DneKTpoauHaMUKa U
pactipoctpanenue paanoBoiH [Tekcr] :
yuebHoe mocobue 11t By30B / B. B.
Huxonbckuit. - 2-e uszn., nepepad. - M. :
Hayxa, 1978. - 544 c. : rpad., puc. -
bubnuorp. : c. 541 - 543 (62 Haszs.).

621.37 K78 Kpacrok, H. I1. Dnexkrpogunamuka u 25
pacnpocTpaHeHUe PagruoBOJH :
yaebnoe nmocooue / H. I1. Kpactok, H.
M. dpiMoBuy. - M. : Beicmr. mk., 1974. -
536 c. : puc. - bubmmorp.: ¢. 530 - 532
(79 nasB.)

621.37/39 2 45 DNeKTpOoJUHAMUKA U 1
pacnpocTpaHeHue paguoBOIH.
OcHOBHbBIE TOHATHS U (POPMYITBI
Marematudeckor Teopuu noss [Tekcr]
: METOIMYECKUE YKa3aHUs K
CaMOCTOSITEJIbHON paboTe CTYIeHTOB /
JleHuHrp. HH-T aBHALl.
MPUOOPOCTPOEHUS ; COCT. A. 3.
Kwucenes. - JI. : U3n-Bo JIMAII, 1987. -
12 c. - bubmmorp.: c. 12 (5 Ha3B.).
5.537.8(075)(I'YAII) | Kanamaukos, B. C. Texaudeckas

K17 anekTpoauHamuka. Hampasinsronue
CUCTEMBI ¥ HAaIIPaBJISIEMbIE BOJIHBI
[DnexTpoHHBI pecypc]: yueOHOe
nocooue/ B. C. Kanamnukos, A. B.
[Ipycos; C.-IleTep0. roc. yH-T
a’pPOKOCM. TPHUOOPOCTPOCHHUS. -
JlokymeHT BKIItO4aeT B ceOs 1 daiin,
pa3mep:(464 Kb). - CI16.: PO I'YAIL,
2001. - 47 c.: puc., cxem. - bubnmorp. :

c.45
4.537.8(075)(I'YAII) | Bopo6Gnes,
B75 E.A. 3aKkoHbI 31€KTPOIMHAMUKH -

TEOpETHYECKasi OCHOBA TTOTYYCHUS
uH(popMaluu [DNeKTPOHHBIN pecypc]:
VYuebnoe nocodue/ E. A. BopoOres; C.-
ITetepO. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CI16.: PUO
I'VAIL 2003. - 59 c.: rpad., Tadu.. -
bubmuorp. : c. 58

7. TlepedeHb AIIEKTPOHHBIX 00PAa30BATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuenn IEKTPOHHBIX 00pa3zoBaTEeNbHBIX pecypcos nH(pOpPMaLIOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCLMILUIMHBI
npuBezeH B Tabmmie 9.



Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pA30BATENBHBIX PECYPCOB HMH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTu «IHTepHeT»
URL anpec HaumenoBanue

http://znanium.com/catalog.php?bookinfo=406606 | Hukutun, B. A. AHTEHHBI CITy THUKOBEIE,
KB, VKB, Cu-bu, TB, PB
[DnexTponnslii pecypc] / B. A. Hukutun
u ap. - M.: JIMK Ilpecc, 2007. - 319 c.:
ui. - ISBN 5-93700-010-2.
http://znanium.com/catalog.php?bookinfo=406526 | Porxammens, K. Autennst. Tom 1
[DnexTponnsrii pecypc] / K.
Porxammens, A. Kpuuike; Ilep. c Hem. -
11-e u3xa. - M.: JIMK Ilpecc, 2009. - 416
c.: mi. - ISBN 5-85648-715-X.
http://znanium.com/catalog.php?bookinfo=406537 | Porxammens, K. AnTenHb1. ToMm 2
[DnexTponnsIii pecypce] / K.
Porxammens, A. Kpuike; [1ep. ¢ Hem. -
11-e u3n. - M.: JIMK TIlpecc, 2009. - 416
c.: mi. - ISBN 5-85648-716-8

8. TlepeyeHp HHPOPMAIMOHHBIX TEXHOJIOTHIA
8.1. [Tepeuenp mporpaMMHOTO 0O€CIIEYeHUs], HCIOIB3YEMOTO TPH
OCYIIECTBIEHHH 00pa30BaTENBLHOTO MPOIIECca MO AUCIUILINHE.
[TepeueHp UCTIONB3yEMOTO IPOTPAMMHOTO OOecTIeUeH s peicTaBieH B Tadmuie 10.

Tabmuna 10— [lepeuens mporpaMMHOT0 00€CTICUCHHS
Ne /i HaumenoBanue

He npenycmotpeno

8.2. [Tepeuenn WH()OPMAITMOHHO-CITPABOYHBIX
CHUCTCM,UCIIOJIB3YCMbIX npu OCYHICCTBJICHUU 06p&30BaTeJII>HOI‘O mnmponecca 10
TUCLUILTNHE

Hepequb HCIOJIb3yCMbIX I/IH(I)OpMaL[I/IOHHO-CHpaBO‘IHBIX CHUCTCM NPCACTABJICH B TaGHI/ILIe

11.

Tabmuua 11— Ilepedyenp HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HaunmenoBanue

He npenycmorpeno

9. MarepuanpHo-TexHHUECKast 0a3a
CoctaB MarepHalbHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJS  OCYIIECTBICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, MpeCcTaBlIeH B Taomiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHHUECKOH 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaIbHO-TEXHUIECKOM 0a3bl (pu1 HEOOXOAMMOCTH)

1 | JlekumoHHas ayiutopus

2 | CneumanmsupoBaHHas taboparopus « TexHuaeckas b.Mopckas, 67, ayn.
3JIEKTPOIMHAMMKA U PACHPOCTPAHEHUE PAJITUOBOJIHY 11-01

3 | CnenumanusupoBanHas JabopaTopus « AHTEHHBI U ycTpoiictBa | ["actemno, 15, aya. 14-
CBY» 02




10. OueHo4HbIE CpeCTBA I IPOBEACHUS IPOMEXYTOUYHON aTTeCTalluu
10.1. CocTaB OLIEHOYHBIX CPEACTBIIS MPOBEACHHS POMEKYTOUHOM
aTTecTalMy 00YyYaIOMIKXCs IO TUCIUIUTIHE TIPUBEICH B Ta0muie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEICTB JJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

By npomMexxyTOUHOM aTTecTaluu [lepeueHb OLIGHOYHBIX CPEJICTB
DK3aMeH Crnucok BOIIPOCOB K AK3aMEHY;
DK3aMEHAI[HOHHBIC OUIIETHI,
3amauny;
10.2. B kagectBe kpuTepueB OILEHKH YPOBHS CHOPMHUPOBAHHOCTH

(OCBOCHHS) KOMITETCHIIMH OOYYalOIUMUCS TPHUMEHSETCS S5-Oa/uibHas MIKanxa OICHKH
c(OPMHPOBAHHOCTH KOMIIETEHLMI, KOTOpas mpuBeAcHa B Tabmuue 14. B Teuenue
ceMecTpa MOeT wucnoiab3oBaThesi 100-0amnpHas mIKana MOAYJIbHO-PEUTHHIOBOM
CUCTEMbl ~ YHHBEpPCUTETAa, IpaBWJa  MHCIOJNb30BaHMS  KOTOPOH, yCTaHOBJICHBI
COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y ATl

Tabnuua 14 —Kpurepuu oLeHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHLUI

Or11eHKa KOMITETEHITUN

S5-OaibHas mKaa

XapakTepucTrka c()OpMUPOBAaHHbBIX KOMITETEHIIMH

— oOydaromuiicss TIyOOKO W BCECTOPOHHE YCBOWIJ MPOTpPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3JIaraeT;
— OMNHUpasCh Ha 3HAHUSL OCHOBHOW WM JOMOJHUTEIBHOU JUTEPATYPHI,
TECHO TPUBSA3BIBAET YCBOCHHBIE HAYYHBIC  TIOJOXKEHHUS C
MPAKTUYECKON ACSITeTbHOCThIO HAIIPaBJICHMUS,

— ymesio 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIC UM HJICH,

— JIeJaeT BBIBOJBI U 0000IICHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTieMaIn3uPOBaHHBIX TOHITHH.

— oOyyJarontuiicst TBEpA0 YCBOWIJI MPOTPAMMHBIN MaTepHall, TPaMOTHO
U TO CYIIECTBY H3Jaraet €ro, OMUpasch Ha 3HAHHUS OCHOBHOM
JUTEPATYPHI;

— He JIOMyCKaeT CYIECTBEHHBIX HETOUHOCTEHH;

— YBS3bIBAE€T YCBOCHHbBIE 3HAHMS C MPAKTUYECKOW NEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOABLI M 0000IIEHNS;

— BIAJEET CUCTEMON CIENMAIM3UPOBAHHBIX OHSITHII.

— 00y4JaronIuiicsl YCBOMII TOJILKO OCHOBHOM MPOTPAMMHBIN MaTepHall,
M0 CYIIECTBY M3JaraeT ero, ONnupasCh Ha 3HAHUSA TOJIHKO OCHOBHOM
JUTEPATYPHI;

— JIOMYCKaeT HECYIIECTBEHHbIE OIIUOKU 1 HETOUHOCTH;

— WCTBITBIBAET 3aTPYJIHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIpaBJICHUS,

— cl1abo apryMEeHTHPYET HayYHBIC MTOJIOKCHHUS,

— 3aTpyaAHsIeTCs B (GOPMYJIUPOBAHUHN BBHIBOJOB M 00OOIIEHU;

— YaCTUYHO BJIAJICET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHITHUH.

— oOyyaromuiics HE YCBOWJ 3HAYUTEIBHOW YacCTH MPOTrPAMMHOTO
Marepuana;

— JIONyCKaeT CYIIECTBEHHbIE OMMOKM M HETOYHOCTH TpHU
paccMOTpeHHH MPo0JieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUUECKOM MPUMEHEHUH 3HAHUH;

— HE MOXKET apryMEHTHPOBATh HAyYHbIE MMOJIOKEHNUS;

— He (GOPMYJUPYET BBIBOJOB M 0000IIEHUH.

«OTJIMYHO»
<GaA4YTCHO»

«X0OpOoLIo»
GavTCHO»

«yJIOBJIETBOPUTEIIHHO
«3aUTEHO»

«HEYIOBJIETBOPUTEIEHO
«HE 3a4TECHO»




10.3.

TunoBbie KOHTPOJIBHBIE 3a/1aHUS WX UHBIE MAaTEPUAJIBL.
Bomnpocs! (3agaun) 11 5K3aMeHa npecTaBieHs! B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3aaa4un) s 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3a1a4) Ui SK3aMeHa

Kon
WHJIMKATOpa

11

10.

12.

13.

14.

OcCHOBHBIE 33/1a4d AJEKTPOJIUHAMUKHI. BenrnunHsbl,
XapaKTEPHU3YIOUTHE 3/M TI0JIC U €r0 UCTOYHHKH.

XapakTepUCTUKHU CPEJl U UICTOYHUKOB TIOJIS B
MaKpOCKOIHMYECKOM 3JIEKTPOAMHAMHUKE.

Cucrema ypaBHeHUI MakcBeina. (onpezeneHue,
NEPCUHUCIICHUC BXOAAIINX B HEC ypaBHCHI/II\/’I u
(GU3NYECKUX 3aKOHOB, KOTOPBIE OIUCHIBAIOT 3TU
yYpaBHEHHUS.

[lepBoe ypaBHeHue MakcBemna (quddepeHnuaibaas u
WHTErpaJibHasi pOpMBbI, GU3HUECKUI 3aKOH, KOTOPBIA OHO
OTIHCHIBACT).

Bropoe ypaBuenue Makcsema (nuddepeHnuansHas u
WHTErpaJibHasi pOpMBI, GU3HUECKUI 3aKOH, KOTOPBIA OHO
OTIHMCHIBACT).

OmpeneneHne 3IeKTPOMArHUTHOTO TIOJISI M €T0 OCHOBHBIC
CBOICTBA.

CB0OO/IHBIC U CBSI3aHHBIE AIEKTPUUECKUE 3aPsIbl M TOKH
B cpenie. CTOpOHHHE INEKTPUUYECKUE 3apsiAbl U TOKH.

Omnpenenenue BekTopHbIX mapamerpoB E, D, P, B, H, M
U CBSI3b MEXIYy HUMH.

VYpaBHenust MakcBeina 11 pa3iIn4HbIX cpef (1o
YKa3aHUIO MperogaBaTes).

I'pannuHbIE YCIOBUS I KAaCATEIbHBIX COCTABIISIOIIMX
BEKTOPHBIX ITapaMETPOB MOJIs (BBIBOA).

. rpaHI/I‘IHBIC ycCJ10BUs 4JIs1 HOPMAJIbHBIX COCTAaBJIAROIINX

BEKTOPHBIX [1apaMETPOB MO (BBIBOA).

bananc sHeprum anekrpomMarauTHoOro nojs. Teopema
Ymosa-IloiHTHHTA.

VYCoBHs €JMHCTBEHHOCTH PEILICHHSI CUCTEMBI
ypaBHeHMI MakcBeiuta. BHYTpeHHss M BHELIHSS 3a1a4n
ANEKTPOANHAMHUKH.

MeTO,I[H pacucTa 3JICKTPOMAarduTHBIX mojeu (MeTOI[
HCKHIO‘-IGHHIZ, MCTOA BEKTOPHBIX U CKAJIAPHBIX

OIIK-1.3.1




15

16.

17.

18.

MMOTEHITMAIOB, METO] TIEPECTAHOBOYHOM
JIBONCTBEHHOCTH ).

. MeTtoapl pacdera 3JEKTPOMArHUTHBIX TOJIeH (METO.T

KOMIUIEKCHBIX aMILTUTY/T)

Cucrema ypaBHeHU MakcBesia 111 KOMITJIEKCHBIX
aMIUIUTY 1 BEKTOPHBIX [1apaMeTpPOB MOJIS.

KommnekcHas JUDJICKTPHUYICCKAasA MPOHUIACMOCTD.

OmnpeneneHne SHEPreTHUECKUX XapaKTEPUCTUK 3/M OIS
C TIOMOIIBIO KOMIUIEKCHBIX aMILIUTY ]I €T0 BEKTOPHBIX
apameTpoB.

19.

20.

21.

22.

23.

24.

25.

26.

[opsnox peieHus 1000 IEKTPOAMHAMUYECKON
3a/1a4H.

Jloka3aTenbCTBO CBOMCTB OJTHOPOJAHOCTH U
MOTIEPEYHOCTH TTOCKOM 3/M BOJIHBI,
pacipocTpaHsIoIIeiicss B CBOOOIHOM MPOCTPAHCTBE.

BriBoa dhopmyn aiist pa3zoBoit ckopocTu u
XapaKTEPUCTHYECKOTO COMPOTUBIICHHS TTIOCKOM
OJTHOPOIHOM 3/M BOJIHBI, paCIPOCTPAHSIONICHCS B
CBOOOTHOM IPOCTPAHCTBE.

Jloka3aTenbCTBO OPTOrOHATIBHOCTH TIOCKOM
OJIHOPOJIHOM BOJIHBI, PaCIIPOCTPAHSIOLICHCS B
cBOOOJHOM MpocTpaHcTBe. OnpeneneHre BeKTopa
[ottnTunra (I1).

Bune! nonsipuzanuii IIOCKUX 3/M BOJH.
KonuyecTBeHHbIE XapaKTEpUCTUKH MOJISPU3ALIMOHHOTO
AIUIAIICA M CTIOCOOBI UX U3MEPEHUSI.

[IpencraBienue mIOCKOW JIMHENHO NOJISIPU30BAHHOMN
BOJIHBI B BUJIE CYMMBI JBYX IUIOCKHUX JTUHEWHO
MOJISIPU30BAHHBIX BOJIH CO B3AUMHO
MEPIEHANKYISAPHBIMHU IUTIOCKOCTSMH MOJISIPU3ALINAH.

['apMoHHYecKas IJIOCKast OHOPO/IHAS BOJIHA B cpejie Oe3
norepb (V¢,Ze,,a).

["apMoHuyecKkas IIocKasi OTHOPOIHAS BOJIHA B Cpejie C
norepsmu (Vg,Zc,p,o).

OIIK-1.V.1




27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

[ToBepxHOCTHBIHN 3 (DHEeKT B TpoBOgHUKE. BBIBOI
bopmysl st A.

["apmoHuMYeckas TIocKasi OTHOPOIHAS BOJIHA B PEATBHOM
MIPOBOJTHUKE M pealibHOM AMdIIeKTpUKe (V¢,Zc,,o).

BriBoa popMyIibl U1t KOMIUIEKCHOW aMILTUTY AbI
BekTopa E miockoit 5/M BOIHBI, pacipOCTpaHSIONIECHCS B
IIPOU3BOJILHOM HAIPABJICHUY OTHOCUTEIBHO OCEN
NEKapTOBOM CHUCTEMBI KOOPIMHAT.

Omnpenenenre rpaHUYHbIX 33]1a4 3JEKTPOAMHAMUKH.
BekTopsl, INIOCKOCTH U yTIIbl, pACCMaTPUBAEMBIE TIPH
pelIeHUY TPaHUYHBIX 3a/a4.

HakorHOE maieHne TUIOCKO# 3/M BOJIHBI HA TIOCKYHO
TpaHUILy pa3/elna JIByX MOTyOeCKOHEYHBIX
TUBJIEKTPUKOB (BBIBOA (POPMYJI I71S YIJIOB OTPAXKEHUS U
MIPETIOMJIICHUS ).

HakorHOE maieHne TUIOCKO# 3/M BOJIHBI HA TIOCKYHO
TpaHuIly pa3faena ABYX MOoayO0eCKOHEUHbIX
TUAJIEKTPUKOB (BBIBOA (popMyt 1715t KO DHUITEHTOB
Openens).

VY01 NONHOTO OTpa)keHUs PHU HAKJIOHHOM Ta/IeHUN
IJIOCKOM /M BOJIHBI Ha TPaHMILy pa3jiesia IU3JIeKTPUKOB.

VY101 N0NMHOrO NpeIoMIICHUS PU HAKJIOHHOM IaJIeHUU
IUIOCKOM /M BOJIHBI Ha TPaHMILy pa3jiesia IU3JIeKTPUKOB.

Heotpaxaroume qusnekTpuiecKue nNOKPhITHS.

Panuonpo3padHbIil AMBIEKTPUYECKUM CIIOH,
PACIIOJIOKEHHBIN B BO3yXE.

I'pannunsble ycnosus JleonToBHya.

CtpyKTypa 3J€KTPpUYECKOTO OIS IIOCKOU
HEOJIHOPOJHOM 3/M BOJHBI, 00pa30BaBIIEHCS B
pe3yJibTaTe CyNneprno3UIIMU OTPAKEHHON U NAJAOIIEH
OJIHOPOJHBIX BOJIH MPH HAKIIOHHOM IaJICHUU TII0CKON
OJTHOPOHOM 3/M BOJIHBI Ha TPAHUILY pa3jiena
«HJI€ATIbHBIN AUDJIEKTPUK — UJCATbHBIA IPOBOJIHUK.

39.

Knaccmbnxaunﬂ HaIpaBJIAACMbIX 3JICKTPOMATrHUTHBIX
BOJIH.

OIIK-1.B.1




40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Omnpenenenne (pa3zoBoil ¥ rPyNIOBOMA CKOPOCTH
ANEKTPOMATrHUTHBIX BOJH U CBSI3b MEX]Y 3TUMU
CKOPOCTSIMHU.

[Ipuem, ucnonb3yeMblil MpH PEIICHUH 3a/1a4
oTpeeNieHUs] CTPYKTYPhI 3/M TOJISl B IMHUAX TIepeayu.
VYpaBHEHUS CBS3H.

OnpenenuTh 3aBUCUMOCTD MPOJIOIBHBIX COCTABJISIONINX
BekTopoB E u H HanmpaBisieMbIX BOJIH OT KOOPIUHATHI Z,
OPHEHTHPOBAHHOW MapalIeIbHO HAPABICHUIO
pacrpocTpaHeHHs THX BOJIH (pEIICHUE POBECTH B
00001IEHHO- MIMHIPUYECKON cUCTeMe KOOPAMHAT).

Kputnueckue 4aCcTOThl U KpUTHUECKHUE JUIMHBI BOJIH
HarpasisieMbIX E- u H-BonH a nuHuAX nepenayn.

da3oBas ¥ rPyNIoOBasi CKOPOCTh HAIIPABIISEMBIX BOJIH B
JMHUAX Tepead (BBIBO GopMy).

Onpenenurts 3aBUCUMOCTD IPOJOJIBHON COCTaBIISIOLIECH
BekTopa E 0T monepeuHbIx KOOpAMHAT (X U y) AT
IIPSIMOYTOJIBHOI'O BOJIHOBO/IA, B KOTOPOM
pacrpocTpaHsIoTcs coOCTBEHHbIE BOIHBI THNA E.

Onpenenurts 3aBUCUMOCTD IPOJOJIBHON COCTaBIISIOLIECH
BekTopa H OT nomnepeuHbIx KOOpAUHAT (X 1Y) AJs
IIPSIMOYTOJIBHOI'O BOJIHOBO/IA, B KOTOPOM
pacrpocTpaHsIOTCs cOOCTBEHHBIE BOJTHBI THMA H.

Cucrema ypaBHeHui 17151 E-BOJIH IPSIMOYTOJIBHOTO
BOJIHOBO/1a (BBIBOJ M3 YPAaBHEHUS AJIs cocTaBistoen E,
U YpaBHEHUH CBSI3H)

Cucrema ypaBHeHuil 111 H-BOIH npsAMOYTroJabHOTO
BOJIHOBO/1a (BBIBOJ U3 YPAaBHEHHUS I cocTaBistomend H;,
U YpaBHEHUH CBSI3H)

BriBectu cucremy ypaBHeHMH A5t BOJHBI Hio 13 00mieit
CUCTEMBI YpaBHEHMH J11s1 H-BOJIH IPSIMOYTOJIBHOTO
BOJIHOBOJIA M PacCcKa3aTh O CTPYKTYpe 3/M MOJIS 3TOU
BOJIHBI U €€ CBOMCTBAX.

BriBecTu cucteMy ypaBHeHUi 11 BoJHBI Hi1 13 o0meit
CUCTEMBI YpaBHEHMH J1s1 H-BOJIH IPSIMOYTOJIBHOTO
BOJIHOBOZIA U M300pa3UTh CUIIOBbIE TMHUU BeKTOpoB E n
H 51011 BOJIHBI B TONIEPEYHOM CEYEHUHU BOJIHOBOJA.
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Pacnpenenenue TOKOB IPOBOJUMOCTH IO CTEHKaM
IPSMOYTOJIBHOTO BOJIHOBOJIA, B KOTOPOM
pacnipoctpansiercs BosiHa Hio. U3nyuatomue u
HEU3JIy4yarouie eI B CTEHKaX BOJIHOBOA.

DusnyecKkuil CMBICI HHAEKCOB “m” U “n” cOOCTBEHHBIX
BOJIH MIPSIMOYTOJIBHOTO BOJIHOBO/IA.

CXO)ICTBO " pa3jiniue MI0CKUX OJHOPOAHBIX 5/M BOJIH B
CBO60,Z[HOM MMPOCTPAHCTBE U IIJIOCKUX HCOAHOPOAHBIX
COOCTBEHHBIX BOJIH B IpsAMOYT'OJIbHOM BOJIHOBO/JIC.

OnpenenuTs 3aBUCUMOCTh MPOJOIBHON COCTABISIONICH
BekTopa E oT monepeuHsIx KOOpAMHAT (p U @) U1t
KpYTJIOT0 BOJIHOBO/A, B KOTOPOM PaclpOCTPaHSIIOTCS
coOcTBeHHbIE BOJIHBI THMA E.

Ornpenenuth 3aBUCUMOCTD TTPOIOJIBHON COCTaBJISIONIEH
BekTopa H OT momnepeuHbIx KOOpAUHAT (P U @) IS
KpYTJIOTO BOJTHOBO/A, B KOTOPOM PAacIpOCTPAHSIIOTCS
coOCTBeHHBIE BOJIHBI THMa H.

Cucrema ypaBHeHuUl 17151 E-BOJTH B KpYTiI0M BOJTHOBOJIE
(BBIBOJ M3 YpaBHEHUS 1715 cocTaBstonieit E; u
YpaBHEHHIA CBSI3H)

Cucrema ypaBHeHuUl 11 H-BOJIH B KpyTJIOM BOJIHOBO/IE
(BBIBOJ M3 YpaBHEHHUS JIJ1s cocTaBisitonieit Hz u
YpaBHEHHIA CBSI3H)

Bonna Hii B kpyrioMm BOJIHOBOJIE — cHCTEMa ypaBHEHUIH,
KapTHHA cuiIoBbIX TuHUH BekTopoB E 1 H B nonepeunom
CEUYEHUHU BOJIHOBO/IA.

OcobeHHocTu pacnpocTpaHeHus BoiaH tuna Hon B
KPYTJIOM BOJIHOBOJIE.

DusnyecKkuii CMBICI HHAEKCOB “m” U “n”’ cOOCTBEHHBIX
BOJIH KPYTJIOTO BOJHOBOJA.

. BBIBOJT OCHOBHOT'O Pac4eTHOTO COOTHOIICHUS,
HCIIONIB3YyEMOTO ISl OTIpeaesieHusI KO3 HUIIUESHTOB
3aTyXaHHsl B BOJIHOBOJIE C TIOTEPSMHU.

Crioco6b1 BO30YXkaeHUSI COOCTBEHHBIX BOJIH B
BOJIHOBOJIAX.

. O6mume cBeaeHus: 00 aHTEHHO-(PHUIEPHBIX YCTPONCTBAX.




64. TlomyBONHOBBIN BHOpATOP.
65. HampaBneHHoe elicTBUE CUCTEMBI IBYX BUOPaTOPOB.
66. BuOpaTopHble aHTCHHBI JEIIUMETPOBBIX BOJIH.

67. BinsHue 3eMu Ha U3JIy4YE€HUE U HANIPaBJICHHbIE
CBOMCTBA aHTECHH.

6

o0

. JAudpakuus paguoBosH.
69. AHTEHHBI ¢ TapaboINMYECKUMU 3epKaTaMH.
70. PynopHble aHTEHHBI M aHTEHHBI TOBEPXHOCTHBIX BOJIH.

71. PacmpocTpaHeHne JeIMMETPOBBIX U CAHTUMETPOBBIX
BOJIH.

72. OCHOBHBIE IPUHIIMIIBI 00ECTICUEHHSI SITEKTPOMArHUTHON
COBMECTUMOCTH

Bompocsr (3apaun) ans 3aueta / nud . 3aueTa npeacraBieHsl B Tadbauie 16.
Tabmuna 16 — Bonpocs! (3a1aun) ans 3adera / qudd. 3auera

Kon

Ne n/nn I[TepeyeHs Bonpocos (3aaau) A 3auera / qudd. 3auera
p p (3ana4) 1 andd VHIMKATOpa

Y4eOHBIM IJIAaHOM HE MPEIYCMOTPEHO

Ilepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B Ta0uIe 17.

Tabnuua 17 — IlepeueHb TeM AJsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYpCOBOM paboThI
No /11 [TpumepHBIi epedeHb TeM 11 KypCOBOTO MTPOSKTUPOBAHMS/BBITOTHEHUS
KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bompockl Ui mpoBeAeHHsS POMEXKYTOYHOW AaTTECTAllMM B BHIC TECTUPOBAHHS
npezcTaBiIeHbl B Tadmuie 18.

Tabauna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB AJIsl TECTOB

Kon

Ne /it [IpumepHbIil mepedeHb BOMPOCOB JIJIs1 TECTOB
WHAMUKATOPA

Y4eOHBIM IIIaHOM HE MPEYCMOTPEHO

[lepeyeHb TeM KOHTPOJIBHBIX PAadOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOpPMBI
00y4eHus1, IpeICcTaBIeHbI B Tadymie 19.

Tabnuna 19 — IlepeyeHb KOHTPOIBHBIX PaOOT
No /it ITepedyeHb KOHTPOJIBHBIX PabOT
He npenycmotpeno

10.4. Meroanueckue MaTepHabl, OINPEACNSIONINE MPOIETYPhI
OLICHUBAHHS WHIAMKATOPOB, XapaKTEPU3YIOMIUX ASTarbl (POPMHPOBAHUS KOMIICTCHIINH,



COJIEpKaTCs B JIOKAIbHBIX HOpMAaTUBHBIX akTax ['YAll, pernameHTHpYOMUX TOPSAIOK U
OpoIEAYpy TPOBEIACHUS TEKYIIEro KOHTPOJISA YCIEBAEMOCTH U IPOMEKYTOYHOMN
attecranuu oo0yuaromuxces ['YATIL

11. Metoauueckue ykazaHus JUist 00y4aroLIUXCsl 10 OCBOCHUIO TUCIUIITUHBI
11.1. Metoanyeckue yka3zaHHUs Ui OOYYalOUIMXCSl 10 OCBOCHHUIO

JEKIMOHHOIO0 MaTepuara.

OcHOBHOE Ha3HAY€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
ri1y0OKO€ U sICHOE U3JI0KeHUe yueOHoro Marepuaia. Ha3HaueHne coBpeMeHHOM JIEKLIMU B paMKax
JTUCHUTUIMHBEL HE B TOM, YTOOBI TONYYHTh BCIO HMH(OpPMAIMIO IO TEME, a B OCBOCHHUH
(GyHIAMEHTAJIbHBIX NpOOJeM JUCHMIUIMHBI, METOJOB HAyYHOro IIO3HaHMSA, HOBEHIIMX
JTOCTI)KCHU HaydHOW MbICiH. B ydeOHOM mpoliecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUNHHBIN ammapar
KOHKpPETHON oO0jacTu 3HaHMs, €€ MpoOJeMBbl, JaeT LEIbHOE MPEJCTaBICHUE O IUCLUIUIMHE,
MIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU 00YYalONMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHHUN, YPOBEHb
KOTOPBIX OIPEAEIISICTCS LEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOHU TEME;

— TIOJyY€HHE OTBITa TBOPUYECKOI pabOThl COBMECTHO C TIPENOIaBaTeleM;

— pa3BuTHE TPO(ECCHOHATBHO-JCIIOBBIX KauecTB, JIOOBU K NpPEeOMETY U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— TMOSIBJIEHHE HEOOXOIUMOIo HHTepeca, HEOOXOAMMOTo JJsi CaMOCTOSATENbHON
paboThI;

— IIOJIyYEHUE 3HAHMM O COBPEMEHHOM YPOBHE DPA3BUTHs HAYKH U TEXHHKH U O
IPOTHO3€ UX pa3BUTHs Ha OKalIINe TO/IbI;

— Hay4YuThCS METOIUYECKU 00padarbiBaTh MaTepual (BBLACIATH IJIABHBIE MBICIH U
NOJIO)KEHHUS, NPHUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH MX B pa3IUYHbIX
dbopMynupoBKax);

— TMOJly4eHHe TOYHOT'O IOHUMaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepual MOXKET COMNPOBOXKIATHCA JAEMOHCTPAUMEH CIIAIOB U
UCIOJIb30BAaHUEM DPA3/aTOYHOr0 MaTepuaja IpH HPOBEAEHUM KOPOTKHX JTUCKycCUH 00
O0COOEHHOCTSIX MPUMEHEHUSI OTAEIBHBIX TEMATHK 10 JTUCLUIUIHHE.

CrpykTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

— HU3JI0KEHUE MaTepHalla ¢ UCIIOJIb30BAHUEM JTOCKU;

— HU3JI0KEHUE MaTepHalla ¢ UCIIOJIb30BAHUEM IIPOEKTOPA;

— JIEMOHCTpAIUs CIaNI0B.

11.2. Meroandeckue yka3aHus JjIsi 00y4JaromuXcs 10 BBITTOJHCHUIO
na0opaTOpHBIX PaboT

B xone BeImoIHEHHSI Ta00PATOPHBIX PA00T 00YJAIOIITHIICS TOHKEH YIITyOUTh U 3aKPETTUTh
3HAHUSI, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOJIMKON U TEXHUKOMN IKCIIEPUMEHTA
B COOTBETCTBHMU C KBaJU(UKAITMOHHOW XapaKTEPUCTHKON oOydaromierocs. BrimomHeHue
71a060paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-PAKTUIECKOM, paCUeTHO-aHATUTHIECKOU
4acTe U KOHTPOJIbHBIX MEPONPUSITHH.

BrimonHenue 51a00paTopHBIX pabOT 00ydaromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YUYCHUS JUCLUIUIMHBI, ONpeNesiseMOol Y4YeOHBbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00eCneYnBarONINM PEIICHNE CICTYIOINX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TpuOOpEeTEeHHWE HABBIKOB HCCIICIOBAHUS TMPOIECCOB, SBJICHUNH U OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM TUCIUIUINHBI,



— 3aKpCIICHUC, PA3BUTHUC U ACTAIM3alUsA TCOPCTUYCCKUX 3HaHI/II>'I, MOJIYUYCHHBIX Ha
JICKIMSX;

— TOJyYeHUE HOBOM MH(OPMALUH 110 N3ydaeMOi JHUCIHMILIHHE;

— OpPUOOpETCHHWE  HABBIKOB  CAMOCTOSTENBHONH  paboThl ¢ J1a0OpaToOpHBIM
000pyI0BaHHEM U TPUOOPAMHU.

3aganue M TPeOOBAHHUS K IPOBEICHHIO JIA00PATOPHBIX padoT

[TpuBOIATCS B METOUYECKHIX YKA3aHUAX K JIAOOpATOPHBIM paboTam

Crpykrypa u ¢popma or4era o 1a00paTopHOIi padore

[IpuBoATCS B METOJUYECKHUX YKa3aHUAX K JIaOopaTOpHBIM paboTam

TpebGoBanus k opopMIIEHHIO 0TYETA 0 J1aGopaTOpHOIi padoTe

[IpuBOATCS B METOJUYECKHUX YKA3aHUAX K JIaOopaTOPHBIM paboTam

MeToanyeckne yKa3aHusl MO0 MPOXO0:KIEHUIO Ja0OpPaTOPHbIX pPadoT, HMEKIIUecH B
HU31aHHOM BH/Ie, NPpUBeAeHbl B Tadaume 21

Tabmuma 21 - Mertoaudeckue yKazaHus i 00y4Jaromuxcsi T0 OCBOSHUIO TUCIIUILIAHEI.

MecTto HaxoXaEeHUS HanmenoBanue

JlokanpHadg ceThb
kadenpsr, LMS

Hccnenoanue cTpykTypsl 1ot BosH Hio 1 H2o ipu paznmnusbIx
Harpy3kax BoJiHOBona. bimarosemenckuit /[.B., Hukutun b.T.
MeTtonudeckue yka3aHHs K BBIMOJTHEHHUIO TAOOPaTOPHON padOTHI.
CII6. TAAIL 1996. —43 c.

JlokanpHadg ceThb
kadeapsr, LMS

HccnenoBanne  nudpakuuyd  3JIEKTPOMarHUTHBIX — BOJH  HA
orBepctuu U uuiuHape. degoposa JILLA., [magkuit H.A.
Metoanueckue ykazaHusl K BBIIIOJHEHHUIO J1a00paTOpHOM paboThI.
CII6. I'VAIL. 2010. — 30 c.

JlokanpHadg ceThb
kadeaper, LMS

HccnenoBanue HOJISIPU3AIMOHHBIX XapaKTEePUCTHK
anekTpomaruutHoro mois.  JanwnoB FO.H. Meroguueckue
yKa3aHUs K BBINOJHEHMIO JlabopaTtopHoit pabotel. CII6. TTAAIL
1995. - 17 c.

JlokanpHadg ceThb
kadeaper, LMS

HccnenoBanue IJIOCKUX 3aMestomux cucreM. Hukutun B.T.,
Kpaciok B.H., T'mankmit H.A. Meroauueckne yka3zaHus K
BBINOJIHEHHIO JJabopaTopHoi paboTsl. CI10. TAAIL 1995. —22 c.

JlokanbHadg ceThb
kadenpsl, LMS

HccnenoBanue CTPYKTYphl 3JEKTPOMAarHUTHOTO TOJS  Haj
npoBosien  miaockoctelo. denoposa JILA. Mertoauueckue
yKa3aHUs K BBITIOJIHEHUIO JJabopaTtopHoi padoTsl. JI. JIMAIIL 1984.
-32c.

JlokanpHadg ceThb
kadenpsl, LMS

HccnenoBanne aucnepcud W 3aTyXaHUs BOJH B BOJHOBOJIE
IpsIMOYTOJIBHOTO cedeHus ¢ BosHoM Hio.  Pemoposa JLA.
Meroandeckue yka3zaHHs K BBIIOJIHEHUIO JIAOOPATOPHON PabOTHI.
JI. JIMAIL 1987. - 25 c.

JlokanbHadg ceThb
kadenpsr, LMS

Bnusinue 308 @peHens Ha pacpoCTpaHEHHUE JIEKTPOMArHUTHBIX
BoiH. bumarosemenckuii  J[.B. Meroauueckue ykaszaHus K
BBITIOJIHEHHIO J1abopatopHoit padotsl. JI.: JIMAIIL 1988. — 20 c.

JlokanbHadg ceTh
kadeapsr, LMS

HccnenoBanue 3JIEKTPUYECKUX MTAPaMETPOB CPEll C MIEPOXOBATOU
MoBEepXHOCTHIO. biarosemenckuii /1.B. Meroanueckue ykasaHus K
BbINOJIHEHHIO JJabopaTopHOoi padoTsl. CII6.: TAAIL 1996. — 22 c.

JlokanpHadg ceThb
kadeapsr, LMS

HccnenoBanne aHTEHHBI TUIA «BOJHOBOM kaHaimy. HuxkutuH B.T.
Merton. yka3. K BeImOTHeHHIO J1a0. pad. JIMAIL, JI., 1986r. -25c.

JlokanbHadg ceTh
kadeapsr, LMS

HccnenoBanue deThlpex IUICYHBIX  BOJHOBOJHBIX 3JIEMEHTOB
aHTEeHHBIX Tmepekmoyareneid. demopoa JILA., anumos HO.H.
Mertoza. yka3. K BbinonHenuto jgab. pad. AAIL C.-116.,1994r. -24c.




11.3. Meronnyeckue ykazaHusi s OOydalolIUXCs IO MPOXOXKIECHUIO

CaMOCTOSITENIbHOM pabOTHI

B Xoje BBITIONHEHUS CaMOCTOSTEIBHONH paOO0ThI, O0YUYAONIUICS BBITIOJHSIET paboOTy IO
3a/IaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE IMpEmnojaBaTesi, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTusl.

s oOywaromuxcsi 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIIOYATh B CEOsI KOHTPOIBHYIO paboTYy.

B mporecce BBIMOTHEHUSI CaMOCTOSATENBHONW paboOThl, y oOyuaromierocs (Gpopmupyercs
1esnecoo0pa3Hoe IIAHUPOBaHUE PadOUEro BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS U
HaBBIKM B YCBOGHHUM M CHUCTEMaTH3allMM NPUOOpETaeMbIX 3HAHUN, OOEeCcHeunBaeT BBICOKUU
YPOBEHb YCHEBAEMOCTH B IMEPHOJ OOYy4YEHMs, NOMOIaeT MOJIYYUTh HABBIKU IIOBBIIICHUS
npohecCHOHaTBFHOTO YPOBHSL.

MetonuyeckuMi ~ MaTepuajamMH,  HAMNpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00y4JaIOIIUXCASBISIOTCS:

— y4eOHO-METOANYECKHI MaTepHall 10 TUCIHUILINHE;
— METOJUYECKHE YKa3aHUS MO BHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (U1 00yUYaronuxcs
0 32049HOU (hopMe 0OyICHHUS).

11.4. Meronuyeckue yka3aHus A7l 00YYarOIIUXCS MO MPOXOKACHUIO TEKYIIETO

KOHTPOJISI yCIIEBAEMOCTH.

Texymuid KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUU
00y4aromuxcsi, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LEJbI0 OLEHUBAHUS XO0/a OCBOCHUS
JTUCITUTUIAHBL.

Texkyuuit KOHTPOJb YCIIEBAEMOCTH CKJIQIBIBACTCA W3 KOHTPOJS TOCEIIAeMOCTH
JICKIIMOHHBIX W JIa0OpATOPHBIX 3aHSATHIl; BBIIOJHEHUS BCEX MPEAYCMOTPEHHBIX HACTOSIIEH
pabodeil mporpamMmoil JTAOOPATOPHBIX pPadOT HW WX YCHCHIHYI 3allUTy; BBIMOJTHCHHS
CaMOCTOSITENIbHOM pabOTHI.

11.5. Meromuveckue yKa3aHus JJs OOydYalOUIMXCS IO  MPOXOXKICHHIO

MIPOMEKYTOYHOH aTTEeCTAIUH.

[MpomexxyTouHass  arrectaiuss  OOydYalONIMXCS — NPEIyCMaTPUBAcT  OLICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3YyJIbTaTOB OO0Y4YeHHS 1O muciuiummae. OHa BKIIOYAET B
cebs:

— JK3aMeH — (opma OIEHKM 3HaHWH, MOITYYCHHBIX OOYYalOMIMMCS B IpOIECCe
W3YYCHHS BCCH TUCIUTIIMHBI MJTH €€ 9aCTH, HAaBBIKOB CAMOCTOSITEIIEHOM pabOoThI, CIOCOOHOCTH
OPUMEHATh UX JAJIS PeHIeHHUs] MPAaKTHUYECKHUX 3aJady. DK3aMeH, KaK MpaBUjIO, MPOBOJUTCS B
MEePHUO] IK3aMCHAITMOHHON CECCHUM W 3aBepIacTCs aTTeCTAIMOHHON OIICHKOW «OTIMIHOY,
«XOPOII0», «YJAOBICTBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL

JlaTta BHECeHHS
W3MCHECHUM 1
JOTIOTHCHUM.

Iloamnuce
BHECIIIETO
HM3MEHCHMS

ConeprxaHre U3MCHCHHUH U TOTIOTHEHUI

Jlara u Ne

MPOTOKOJIA
3aceaHus
Kadeapol

TToamuce
3aB.

kadempoit
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