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AnHoTanus

JucuunnuHa «DIEeKTpoJWHAMUKA U PACIPOCTPAaHEHHE PAJUOBOIH» BXOAWT B
00pa3oBaTeNbHYI0 MPOTPAaMMy BBICIIETO O0pa3oBaHUsA — MPOTpaMMy CIEIUATUTETa IO
HANPAaBIEHUIO MOATOTOBKH/ crenuanbHOCTH 25.05.05 «Dkcmnyaranus BO3AYUIHBIX CYIOB U
OpraHu3aIys BO3AYLIHOTO JBIKCHUs» HampaBieHHOCTH «OpraHuzanus paaruoTeXHUYECKOTO
obecrevyeHus MoJIeTOB BO3AYIIHBIX CyA0BY». Juciumnnrna peanusyercsa kadenpoii «No21y.

JucuurninHa HareneHa Ha poOpMUPOBAHUE Y BBIMTYCKHUKA CISAYIOIINX KOMITETCHIIUN:

OIIK-10 «CnocobeH HCMOab30BaTh OCHOBHBIC  3aKOHBI ~ MaTeMaTHYeCKHX |
€CTECTBEHHOHAYYHBIX JUCIUIUIMH B NPOPECCHOHATBHON NEATEeIHbHOCTH, B TOM YHCIE C
HCIIOJIb30BaHUEM MIPOTPAMMHBIX CPEICTBY

ITK-9 «CnocobeH opraHn30BbIBaTh MPOBEICHHE TEXHUYECKOTO 00CITYKUBAaHH, PEMOHTA,
MPOBEPKHU, HANAJAKU M HACTPONKHU OOOpYyHOBaHUS CPEICTB PAIHMOTEXHHUYECKOTO OOecreueHus
MOJIETOB, OOECIIEYUTh CBOCBPEMEHHBIM BBOJ| B JKCIUIyaTAallMI0 HOBOTO M TOCTYMAOIIETO Ha
3aMeHy 000pYI0BaHUS

Conepkanve  AMCHUIUIMHBI ~ OXBAaThIBAET  KPYyr'  BOMPOCOB,  CBSI3aHHBIX  C
AEKTPOMAarHeTU3MOM.

JlanHasi JOUCHUIUIMHA OOBEOUHSET TPOOJIEMBbI, OCHOBAaHHBIE HAa CBOWCTBAX W
O0COOEHHOCTSIX AJIEKTPOMArHUTHOrO nosist. ['1aBHOM 3amayeil sBisercs pacKkpbITHe (PU3MUECKOro
COJIEpXaHUsI DSJIEKTPOMArHUTHBIX TMPOIECCOB B PA3JIMYHBIX CpeAax, CTPYKTypbl MOJeH u
MOBE/ICHUs BOJHOBBIX siBieHUI. Ocolasi poyib OTBOAMTCA ypaBHEHUSIM MakcBeiia, KOTOphIE
HauOolee TMOJHO ONHCHIBAIOT BCIO COBOKYIMHOCTh  JJICKTPOMATHUTHBIX  SIBICHUH B
MaKpPOCKOIUYECKUX MaclTadax.

N3yyeHne AMCHUITIMHBI JTOJDKHO CHOCOOCTBOBATh YCBOCHHIO (DM3MUECKON CYIIHOCTH
BOJIHOBBIX IPOIECCOB, MPUYMH M HCTOYHUKOB HU3IY4YEHHUS BOJH, METOJOB pELIEHUs 3a7ay
ompejeNieHus] TOJIed Ha 3aJaHHBIX paccrosHusX. OcoOyr ponb 34ech Wrpaer To
00CTOSITENBCTBO, KaK BOJHBI BEAYT ce0s B pa3lMYHBIX OJHOPOJHBIX W HEOJAHOPOIHBIX Cpenax,
Ha TPaHUIIE pa3jiesa cpell, Kak OHU MPETOMIIIOTCS U OTPAXKaOTCA.

N3yyenne nUCUUIUIMHBI JAaeT MPEICTABICHNE O PA3IMYHBIX HANPABIAIOMIUX CTPYKTypax,
YTO KpaliHe BaXHO B Bompocax TexHuku CBY, o 3ameminsiomux CTpPyKTypax, Ha KOTOPBIX
MOCTPOEHBI MHOTHE 3JIEMEHTHI PaJMOdJIEKTPOHUKH, O PE30HATOPAX, UIMPOKO HCIIOJIb3YEMbIX B
pa3JIMYHBIX paAUOCUCTEMAaX.

JlanHast ~AMCUMIUIMHA JaeT BO3MOXHOCTh IOHSATh 3aKOHOMEPHOCTH  YCJIOBHA
pacnpocTpaHeHusl PaAHOBOJIH B OKOJIO3EMHOM IPOCTPAHCTBE, B HUXKHEH U BepxHel aTMocdepe.
C ¢usnueckoil TOUKHM 3peHUs] pacCMaTPUBAIOTCS pa3IUYHbIC SBJICHUS - paccesHue, nudpakuus,
pebpakius U T. A. BaxHas ponb OTBOAWTCS 37€Ch TOBEICHUIO PAJAMOBOIH B YCIOBHUSIX
BO3JICMCTBHS HA HUX PA3JIMYHOTO pPOJa MPEMATCTBUM.

[IpenonaBanne AMCHUIUIMHBI MPEAycMaTpUBAET cleayronme (OpMbI  OpraHHU3AINH
y4eOHOT0 MmpoIiecca: JEKINH, TJa0opaTopHbIe padOTHI, CAMOCTOSITENIbHAs paboTa 0Oydaromerocs,
KOHCYJIbTAIUH.

[IporpaMMoii AUCHHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYLIHi
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B popMe IK3aMeHa.

OO6mmast TpyJ0EMKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIIsACT 4 3a4eTHBIX €IUHUIBI, 144
yaca.

S3bIK 00yUYCHHUS 110 AUCITUTUTHHE «PYCCKUI.



1. TlepedyeHb nmuaHUPYEMBIX pPe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE

1.1.  Ilenu npenomaBaHust JUCHUTITUHBI

JlaHHas IUCUUIIMHA 00BEeIMHACT MPOOIEeMBbl, OCHOBAaHHBIE Ha CBOWCTBAX U
0COOEHHOCTSIX AIIEKTPOMArHUTHOTO TIOJIA. | JTaBHO# 3a/1aueid SIBISIeTCSl paCKPBITHE (PU3NIECKOTO
COJIEpKaHUs MIEKTPOMATHUTHBIX MPOLIECCOB B PA3JIMYHBIX CpefiaX, CTPYKTYphI ITOJIEH U
MOBE/ICHUS BOJIHOBBIX siBJIEHUM. Oco0ast pojib OTBOANUTCS ypaBHEHUAM MakcBesuia, KOTOpbIe
Haun0oJiee MOJHO OMHUCHIBAIOT BCIO COBOKYIHOCTD 3JIEKTPOMArHUTHBIX SIBJICHUH B
MaKpOCKOIUYECKUX MaciTadax.

N3ydeHune TUCHMITIIMHBI JOJHKHO CIIOCOOCTBOBATH YCBOSHHIO (PU3MUECKON CYLTHOCTH
BOJIHOBBIX IIPOLIECCOB, IPUYHMH U HCTOYHUKOB NU3JIy4€HHS BOJIH, METOJOB PEIIECHUS 3a/1a4
OTpeieNIeH s MoJiel Ha 3aJJaHHbIX paccTosHUAX. OcoOyI0 poiib 37ieCh UTPaeT TO
00CTOSITENECTBO, KAK BOJIHBI BEAYT C€0s B pa3IMYHbIX OJHOPOJHBIX U HEOJAHOPOIHBIX Cpeaax,
Ha TpaHuLIe pa3zelia Cpell, KaKk OHM MIPEIOMIIIOTCS] U OTPAXKaroTCsl.

N3ydeHne qucuIIMHbl JaeT IPEACTABICHNUE O PA3IMYHbIX HAIIPABIIIIOIUX CTPYKTypax,
YTO KpallHEe BaKHO B Bolpocax TexHuku CBY, o 3aMeuIsIomux CTpyKTypax, Ha KOTOPBIX
IIOCTPOEHBI MHOTHE JIEMEHTBI PaAMO3JIEKTPOHUKH, O PE30HATOPAX, IIMPOKO UCIIOJIB3YyEMBIX B
pa3IMYHBIX PAJIUOCUCTEMAX.

JlaHHas1 qUCHUITINHA 1a€T BO3MOKHOCTD ITOHATh 3aKOHOMEPHOCTH yCIIOBUM
pacrpocTpaHeHHs PaIUOBOJIH B OKOJIO3EMHOM IPOCTPAHCTBE, B HU)KHEH M BepXHell atmocdepe.

C ¢u3nveckoil TOUKH 3peHHS PACCMATPUBAIOTCS Pa3IMYHbIE SIBICHUS - PACCEsTHHE,
nudpakuus, peppakuus 1 T. 1. Baxkxnas posb OTBOIUTCS 3/1€Ch MMOBEACHUIO PAAHOBOJIH B
YCJIOBHSIX BO3IEMCTBHUS HA HUX PA3JIMYHOTO POJA IPEISITCTBUM.

1.2. IlepedeHp mIaHUPYEMBIX PE3yIbTaTOB O0yUEHHS [0 JUCLUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yibTatamMu ocBoenus OIT .

B pesynbrare u3ydeHHs AMCLUUIUIMHBI OOYYaroIMICS TOJDKEH 00JIafaTh CIEAYIOUIMMHU
KOMIIETEHIMSIMU WM UX 4YacTsIMHU. KoMIETeHIIMM U MHAMKATOPHI UX JTOCTH)KEHUS IIPUBEJICHBI B
tabmune 1.

Ta6mmma 1 — I[lepeyeHb KOMIIETEHIMI ¥ MHIUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnmna) Kon n HanmeHoBanue Kon n HaumeHoBaHMEe HHAMKATOPA
KOMIETCHINH KOMIIETCHIINH JOCTHKEHHSI KOMIIETEHIIUU

OIIK-10.3.1 3HaTh (hyHIaMEHTAIbHBIC
3aKOHBI MPUPOJBI U OCHOBHBIE (pr3nveckue
¥ MaTeMaTUYECKHE 3aKOHBI

OIIK-10 Cnocoben OIIK-10.3.10 3HaTh OCHOBBI 3JIEKTPUUECTBA

UCIIOJIb30BaTh U MarHeTu3Ma
OCHOBHBIE 3aKOHBI
MaTeMaTHUYECKUX U OIIK-10.3.9 3HaTh OCHOBBI (PU3UKU

€CTECTBCHHOHAYYHBIX | KOJICOAHUW U BOJH, ONITUKU
Ob6menpodeccroHanbHble | TUCIUILUIMH B

KOMIIETCHIINH npodeccuonanproit | OIIK-10.Y.1 ymeTs npuMeHsTH
NeSITEIbHOCTH, B TOM | (U3MUECKUE 3aKOHBI U MaTeMaTHUECKUe
quCIe ¢ METO/IbI JUIsl pEIIeHNUs 3a]1a4
UCIIOJIb30BaHUEM TEOPETUYECKOT0 M MPUKIIATHOTO
IPOrpaMMHBIX XapakTepa, B TOM YHCJIE C UCIOJb30BaHUEM

CpeacCTB IMpOrpaMMHBIX CPEACTB




OIIK-10.VY.2 ymeer 3anucbeIBaTh
ypaBHEHHsI, MOJEIMPYIOMINE Ha (PU3HUKO-
MaTeMaTUYeCKOM YPOBHE U3IyYCHUS U
OTpaXKEHUS FIEKTPOMArHUTHOTO BOJH
OIIK-10.VY.5 ymeTb NIpUMEHSTh OCHOBHbIE
3aKOHBI (U3UKH MIPU PELICHUH
NPaKTUYECKUX 3a/1a4

OIIK-10.VY.6 ymeeT npyUMEHTh OCHOBHBIE
METO/Ibl HCCIIEI0BAaHUS TapaMeTPOB
PauO3IEKTPOHHBIX CUCTEM

[Ipodeccruonanbubie
KOMITCTEHIHH

I1K-9 Crniocoben
OpPTraHU30BBIBATH
HpoBe/IeHUE
TEXHUIECKOTO
o0cCTyKUBaHUS,
PEMOHTa, IPOBEPKH,
HaJIaJKU U
HaCTPOMKHU
00opyaoBaHUA
CpeacTB
pPaMOTeXHUYECKOTO
oOecrnieyeHus
H0JIETOB, 00ECIECUNTh
CBOEBPEMEHHBIN BBOJ
B HKCILTyaTaI1IO0
HOBOTO U
HOCTYTAIOLIETO Ha
3aMeHy
0o0opyaoBaHUA

[1K-9.3.1 3HaTh OCHOBHBIE
3KCIUTYaTallMOHHO-TEXHUYECKHE
XapaKTEPUCTUKU CPEACTB
PaAMOTEXHUYECKOTO 00ECTIeueHus MOJIETOB
Y aBUALIMOHHOM 3JIEKTPOCBAI3HU

2.

Mecto qucummiuuHsl B ctpykrype OI1

JucuuruimHa MOKeT 0a3MpoBaThCs HA 3HAHUAX, paHee PUOOPETEHHBIX 00YYArOIIUMUCS
IIPU U3YUYEHHUH CIIETYIOUX TUCLIHIUIAH:

— Teopus paquOTEXHUYECKUX LENEN U CUTHAJIOB

— DJIEKTPOTEXHUKA U AJIEKTPOHUKA. DJICKTPOHUKA

3HaHU, MOJYYEHHbIE NPH HM3YyUYEHHHM MaTepuana JIaHHOM AMCIUIUIMHBI, UMEIT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI IPU U3YyUEHUU JAPYTUX TUCIUIUINH!

— AnTenns! u ycrporictea CBY

— Pagnorexunueckoe 000pyJ0BaHUE a3pOAPOMOB

— YcTpoiicTBa nmpuema u 00padOTKH CUTHAJIOB

— Papnorexnudeckue cpeacTBa HaBUralMy U TIOCAIKU

— PagnosnexTpoHHbIe cpeicTBa HAOMIOICHUS.




3. O0beM U TPyA0EMKOCTh TUCIUTLTAHBI
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

TpynoemkocTs o
Bun yuebHolt paboThl Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemKocmep OUCYUNIUHBL, 4/ 144 4/ 144
3E/ (1ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHnwie 3auamus, BCEro 4ac. 68 68
B TOM YHCJIE!

nekuu (JI), (gac) 34 34

npaktuueckune/cemunapckue 3ansatus (113),

(dac)

nabopartopusie pabotsl (JIP), (vac) 34 34

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

sK3aMeH, (Jac) 54 54
CamocmoamenvHas paboma, Bcero (dac) 22 22
Buo npomesxcymounoii ammecmayuu: 3auer,
madd. 3ager, sk3ameH (3awer, Hudd. 3ay, JK3. OK3.
OK3.%%*)

ok o
HpI/IMeanI/Ie: KaHIUJIATCKHUU 9K3aMEH

4. CopepxaHue JUCIHUTUIMHBI
4.1. Pactipenenenue TpyJOEMKOCTH JUCUUIUIAHBI 10 pa3ziesiaM U BUJaM 3aHATHIA.
Paznensl, TeMBl AUCHUIIINHBL U UX TPYAOEMKOCTh MPUBEEHBI B TAOIHUIE 3.

Ta6mmia 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYJIOEMKOCTh

Pa3nensl, TeMBbI IUCIIUILINHBL Hexum | 113 (C3) 1P KII CPC
’ (dac) (dac) (gac) (qac) (dac)
CemecTtp 5
Paznen 1. OCHOBHBIE MOJIOXKEHUS TEOPUU 10 5
3JIEKTPOMarHeTu3mMa
Paznen 2. U3nyuyenue 6 5 5
3J€KTPOMArHUTHOIO MOJISI
Paznen 3. [1nockue 35eKTpOMarHuTHBIC 4 5 4
BOJIHBI
Paznen 4. JIunuu niepenayn, BOJTHOBOIbI 6 12 5
Paznen 5. PacnipocTpaHeHHe paiiOBOJIH 8 12 3
Htoro B cemecTpe: 34 34 22
Uroro 34 0 34 0 22

[IpakTuueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
Oo0ydJaloImUMHUCS  OMNpeNeNeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oy;aymien
npodecCHOHATIBHOMN 1S TeNbHOCTBIO.




4.2. ConeprxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHA.
Copepxannie pa3iesioB U TeM JEKIIMOHHBIX 3aHATUN MPUBEIECHO B Tabmnuiie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u copeprxkanue pa3zeinoB U TeM JIEKIIMOHHBIX 3aHATHH

1

Wurerpanbubie u nuddepeHmanbHbie YypaBHEHUS
anexkTpomarnetusma Auddepennnansuas popma 3akona Oma.
3akoHbl: ['aycca, Hepa3pbIBHOCTH MarHUTHBIX CUJIOBBIX JIMHUH,
IIOJIHOT'O TOKA, MJIEKTPOMArHUTHON UHAYKIUU. MaTtepuanbHoe
yYpaBHEHUE ISl JEKTPUYECKOrO MoJisl. SIBneHue
HaMarHuuuBaHus. [lonHas cucrtema ypaBHeHui Makcseinia.
YpaBHenust MakcBesia 111 MOHOXPOMATHYECKUX KOJICOaHUH.
KommnekcHas nuanekTpuyeckas IpoHUIAeMOCThb. Y0l
TAPTIEKTPUYECKHUX MOTEph. Y paBHeHus ['enbmrombua. BoimHoBoi
XapakTep 3JE€KTPOMAarHUTHOIO N0JIs. I paHUYHBIE yCIIOBUS
OHEprus 3MEKTPOMArHUTHOTO MOJIsS. DHEPreTUYECKUe
COOTHOUICHUS B YJIEKTPOMArHUTHOM Toiie. Teopema YMoBa-
[ToinTrHTa. I'paHUYHbBIE 3a1a4H SJIEKTPOAMHAMUKHU.
AHaJIMTUYECKHUE U YUCIICHHBIE METObI PEIICHUS TPAHUYHBIX
3a/1a4.

N3nyuyenue snekTpoMarHuTHOro nois Msnyyenue
3JICKTPOMArHUTHBIX BOJIH B CBOOOTHOM ITPOCTPAHCTBE
DNEeKTpoAMHAMUYECKUE MTOTEHIIMAIbl Teopema 3ana3ibIBaloInx
noTeHIanoB Bo30ykieHne 371eKTpOMarHuTHBIX TMOJIeH
3alaHHBIMH UcTOYHUKaMu Jludpakiuonusiii Meton Kupxroda u
W3JIYYEHHE 3JIEKTPOMArHUTHBIX BOJH Pa3JMYHBIMA HCTOYHUKAMM

[Lnockue anexkrpoMaruuTHbie BOJIHBI [IIOCKME BOJIHEI B
pa3nu4HbIX cpenax HopmanbHOe majeHne BOJIH Ha UICaIbHBIN
Metaiu1 HopManbHoe nmageHue BoaH Ha qudnekTpuk [lagenue
BOJIH TIOJ] TPOM3BOJIbHBIM YoM YToi bprocrepa [TonHoe
BHYTPEHHEE OTPAKECHUE

JluHUYM mepenavn, BOJTHOBOBI DJIEKTPOMArHUTHBIC BOJIHBI B
HANpaBJIIONUX cCUcTeMaxX BUIbl HANIPaBIISIONINX CHCTEM,
COOCTBEHHBIC BOJIHBI B BOJTHOBOJIaX, TOBEPXHOCTHBIC BOJIHBI,
BOJIHBI B MHKPOTIOJIOCKOBBIX, IIEJIEBBIX U KBA3UONITUYECKUX
cucTeMax, Bo30yKJICHHE HAMPABIISIONINX CHCTEM, TOTEPH
SHEPTUU DIIEKTPOMArHUTHBIE KoJeOaH!s B 00 bEMHBIX
pe3onaropax Pe3zonaTtopsl mpocToit popmbl, COOCTBEHHAS
JOOPOTHOCTH PE30HATOPOB

Pacnpoctpanenue paanoBoiH. Pacripoctpanenue paguoBoiiH
BOJIN3M TIOBEPXHOCTH 3eMII 3aKOHBI paCIIPOCTPAHEHUS BOJIH
HaJl IOBEPXHOCThIO 3eMJIH, B aTMOc(epe 1 HoHOochepe
TpomocdepHoe pactpocTpaHeHne paaroBoiH PacripocTpanenue
PaJMOBOJIH B YCJIOBHUSX NIEPECEUEHHON MECTHOCTH U MPH
HaJIMYWHU NPETSITCTBUI Mozien 1 METOAbI pacueTa paguoTpace




4.3. IlpakTuueckue (CeMMHApPCKUE) 3aHATHS

TeMbl MPAKTUYCCKUX 3aHATUMN U UX TPYAOCMKOCTb TPHUBCICHLI B Ta6J'II/II_Ie 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

W3 Hux Ne
Ne | Tems! npaktuueckux | POpMBbI MPAKTUUECKUX | TPyd0EMKOCTh, |TPAKTHUECKOH |pasnuerna
/11 3aHATHH 3aHATUNA (dac) MOATOTOBKH, | JUCIIAI
(uac) JIMHBI
Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TaOIHIIE 6.
Ta6mmia 6 — JlabGopaTopHbIe 3aHATHS M KX TPYJIOEMKOCTh
N3 nux Ne
Ne HaumenoBanue nabopatopHbix paboT Tpyn0eMKOCTS, | MPAKTHHECKOH | pasiena
/11 (gac) MOATOTOBKH, | JUCITHII
(dac) JIUHBI
Cemectp 5
1 Hccnenoanue nudpaxiuu 3 2 2
AJIEKTPOMArHUTHBIX BOJIH, 4acTh |
2 Hccnenoanue nudpaxiuu 2 1 2
AJIEKTPOMATrHUTHBIX BOJIH, 9acTh 2
3 | UccnenoBaHue 31€KTPUUYECKUX TAPAMETPOB 3 2 5
CpeJl ¢ MIEPOXOBATOM MOBEPXHOCTHIO, HaCTh |
4 | UccnenoBaHue JIEKTPUUECKUX TaPAMETPOB 3 2 5
CpeJl C MEePOXOBATON MOBEPXHOCTHIO, YACTh 2
HccnenoBanue CTpyKTypsl 3 2 4
S | BAEKTPOMArHUTHOTO TOJISl HaJl TPOBOSIIEH
MMOBEPXHOCTHIO, 4acTh 1
HccnenoBanue CTpyKTyphl 3 2 4
6 | BIEKTPOMArHUTHOIO IMOJS HaJ MPOBOASIICH
MOBEPXHOCTHIO, YaCTh 2
HccnenoBanue moBepXHOCTHBIX BOJIH U 2 1 3
7 | 3aMenIsoNIMX CTPYKTYP, 4acTh |
HccenenoBanne NOBEPXHOCTHBIX BOJIH U 3 2 3
8 | 3aMeUISIIOUUX CTPYKTYP, YAaCTh2
UccnenoBanue xapakrepa 3 2 4
9 | PMEeKTpPOMArHUTHBIX TMOJIEH B BOTHOBOJIE,
4acTh 1
UccnenoBanue xapakrepa 3 2 4
10 | 27IeKTPOMArHUTHBIX TOJIEH B BOJIHOBOJIE,
4acTh 2
Bnusinue 300 @peHenst Ha pacnpocTpaHEHHE 3 2 5
AJIEKTPOMArHUTHBIX BOJIH, 4acTh |
Bnusinue 300 @peHenst Ha pacnpocTpaHEHHE 3 2 5
AJIEKTPOMATrHUTHBIX BOJIH, YaCTh 2
Bcero 34




4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KYPCOBOM PabOTHI

VY4eOHBIM MIIaHOM HE MPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yyaromxcs

Bunel camocTosTenbHON paboThI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0uIie 7.

Tabauna 7 — Bunbl camocToATeIbHON pabOThI U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 35,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3yuenune TeopeTnueckoro Matepuaia
17 17
qucturuael (TO)
Kypcoroe npoektupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brimonaenue pedepara (P)
ITonroroBka K TEKyIeMy KOHTPOJIIO 3 5
ycneBaemoctu (TKVY)
Homamnee 3aganue (/[3)
KonTtpoabhsie paboTsl 3a04uHuKoB (KP3)
[ToaroroBka k IpOMeEKyTOUYHON
arrectaruu (I1A)
Bcero: 22 22

5. IepeueHsb yueOHO-METOANYECKOTO 00ECIICUCHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YYarOIIMXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MEeTOINYEeCKHEe MaTepualbl JJsl CaMOCTOSTENbHOW paboThl O00y4aromuxcs yKa3aHbl B

n.a. 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUI
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabuIe 8.

Tabnuua 8— [lepeueHb eYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUMN

KomuecTBo 3K3eMILsipoB

[Hngp/ bubnuorpaduueckas ccpika B Oubmorexe
URL aapec (KpoMe AIIEKTPOHHBIX
9K3EMILISIPOB)
537.8(075) T" 83 537 DneKTpoAHAMUKA U 1DO(2), I'C(12),
MHKPOBOJIHOBAsI TEXHHKA: I'C4y3(l)

H3I., JOIL.. -

yueOnux/ A. JI. I'puropbes. - 2-¢

CII6.: JIansb, 2007. - 704 c.

621.396.2 K 85 621.396 Hanpagnsromue cpesl B

3JIEKTPOCBSI3H U

nocobue/ A. @.

IOJIMTCXH. YH-T. -

2012.-132c.:

CpeCTBa UX 3alIMUTHL: yueOHOe
Kpsuko; C.-ITerep®. roc.

CII6.: U3a-Bo [TonuTexH. yH-Ta,

CO(10), ®O(4)




621.371+537.8](075)537.8(075)
K78 621.37

DneKTpoaAuHaMHUKa U
pacnpocTpaHeHue

paaroBoIH: yaeOHoe mocooue/ H.
I1. Kpacok,

H. JI. JIpimoBu4. - M.: Beicmi. 1ik.,
1974. - 536

DO(2), I'C(20), CO(4)

621.37

DIIEKTPOANHAMHUKA U
pacnpoCTpaHEHUE PaJHOBOJIH:
yueOnux/ b. M. Iletpos. - 2-¢
u3n., ucop. - M.: I'opsiuas nuHus
- Tenexom, 2004. - 559 ¢

®O(8), U3(1)

621.371+537.8](075)537.8(075)
M26 621.37

DNeKTpoANHAMUKA U
pacmpocTpaHeHHe paJnOBOIIH:
yuebHoe nocodue/ I'. T.
Mapkos, b. M. Iletpos, I'. I1.
I'pynunckas. - M.: Cos. panuo,
1979.-374 c

®0(2), [C(52), CO(1),
KJT4U3(1)

Janunos 0. H., Kpactok B. H.,
Huxutun b. T., @egoposa JI. A.
TexHudeckas 2EKTPOIMHAMUKA
Y aHTEHHBI. DJIEKTPOIUHAMUKA:
VY4eb. nocobue / CaHKT-
[TerepOyprckuii UHCTUTYT
ABUAITUOHHOTI'O
npudopoctpoenus. CII6., 1992.
165 c

26-25

DIIEKTPOAMHAMHUKA,
pacrpocTpaHeHue pagruoBOJIH,
AHTECHHBIC YCTPOHCTBA
CBEPXBBICOKHX YaCTOT:
[Iporpamma, KOHTPOJIBHbBIE
BOIIPOCHI U METOAMYECKHUE
yKa3aHHUA K BBITIOJHEHUIO
KOHTPOJBHBIX padot/ C.-
[Tetepb. roc. yH-T a3pOKOCM.
npudopoctpoenus; coct. JI. A.
®enoposa, FO. H. /lanuos. -
CII6.: PUO I'VAIL 1998. - 36 c.

CO(45)

7. IlepedeHb 31E€KTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»

[Iepeuenn
TEJIEKOMMYHUKAIIMOHHON CETH
npuBezieH B Tabauue 9.

JIEKTPOHHBIX
«HTepHe™,

O6pa3OBaTeJ'ILHBIX

pecypcoB
HEOOXOIUMBIX JUIsI OCBOEHHUS JHCLUIUIMHBI

nH(OPMaLIMOHHO-

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pA30BATENBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOHU ceTu «IHTepHeT»

URL anpec HaumenoBanue

http://nids.guap.ru Jlexuuu o snektpoaunamuke u PPB

http://lib.aanet.ru/

OnekrponHas oubanoreuynas cucrema I'YAIT (s moctyna HeoOxoamma
ABTOPU3AIINS [0 HOMEPY YUTATEIHCKOTO OMIeTa).

http://techlibrary.ru/

Texunueckasa OnOIMOTEKA.




[TepeBoaHBIC U PYCCKOSI3BIYHBIC U3/IaHUSI, 00bETMHEHHBIC B OOIIINIA
KaTajor HayYHO-TEXHUYECKOU TUTEePaTyPHI.

http://www.rsl.ru

Poccuiickas rocyaapcTBeHHasi OnbIuoTeKa

http://www.nlr.ru

Poccuiickag HanmoHanpHas OMOIIMOTEKA

http:// www.libfl.ru

Bcepoccuiickas rocyjapcTBeHHas 0MOIMOTEKa HHOCTPAHHOU JIUTEPaTyphl
uM. M.1.Pygomuno

http://www.rasl.ru

bubnmnorexa Akanemun Hayk

http://www.benran.ru

bubnnorexka PAH no ectecTBeHHBIM HayKam

http://www.gpntb.ru

lNocynapcTBenHas myOin4Has HayYHO-TeXHUYecKast OMOIroTeKka

http://www.spsl.nsc.ru/

lNocynapcTBenHas myOanyHas HaAyYHO-TEXHUYECKass OnbimoTeka
Cubupckoro otnenenus PAH

http://lib.febras.ru

IlenTpanpHas HayuHas Oubnuoreka J[anmeHeBocTouHOTO OTAEneHUsT PAH

http://www.uran.ru

LenTpanbHas HayuHas Oubnmoreka Ypanbckoro otaenenus PAH

http://www.loc.gov/ind
ex.html

bubnmorexa Konrpecca

http://www.bl.uk

Bbpuranckas HanmoHaIbHAsA OHOIHOTEKA

http://www.bnf.fr

®paHiry3ckas HaIlMOHAJIbHAsI ONOIMOTEeKa

http://www.ddb.de

Hemenxkas HanpoHansHas OMOIHOTEKA

http://www.ruslan.ru:8
001/rus/rcls/resources

bubnuoreunas cetb yupexxaeHuil Hayku u oopazoBanuss RUSLANet

http://www.pl.spb.ru

LenTpanbHas ropoJicKasi yHUBEpcaibHas Oubimoreka uM. B.MaskoBcKoro

http://www.lib.pu.ru

Hayunas 6ubnuorexa um. M.I'opskoro Cankr-Iletepdyprckoro
I'ocynapctBenHoro yausepcurera (CIIOIY)

http://www.unilib.neva
.ru/rus/lib/

®ynaamenTanbHast 6ubanorexa Cankr-IlerepOyprekoro
I'ocynapctBennoro [lonutexunueckoro yausepcurera (CIIOITIY)

http://electrodynamics.
narod.ru/

«DNeKTpoANHAMUKA II1a3aMU (UK

http://antenna.psuti.ru/

[ToBOMKCKUI TOCY1apCTBEHHBINA YHUBEPCUTET TEIEKOMMYHUKAIIUN U
nHdopmaTuku Kadeapa aHTCHH

http://eqworld.ipmnet.r
u/ru/library/physics/ele
ctric.htm

Jlutepatypa 1o 3JeKTpUYECTBY MarHETU3MY U 3JIEKTPOJANHAMUKE

http://sfiz.ru/forums.ph
p?m=topics&s=3

DopyM 10 JIEKTPOANHAMUKE

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH

8.1. [lepeueHp nporpaMMHOro oOecHeueHHs, HCIOJb3YyeMOro MpPU OCYILECTBICHUH
00pa30BaTENILHOTO MpoIecca M0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadmuure 10.

Tabmuna 10— IlepeuenHs mporpaMMHOT0 00€CTICUCHHS

No i/t

HaunmenoBaunue

He npenycmotpeno

8.2. [lepeuenn

MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,UCIIOJIb3YEMBIX npu

OCYHICCTBJICHUHA O6pa3OBaT€JIBHOF0 nmponecca nmo AUCIUILINHS




[Tepeuensr WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
tabymue 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MartepuanbpHO-TeXHHYECKast 0aza
CoctaB  MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTENLHOTO MpoIiecca Mo AUCHUILIMHE, IPEACTaBlIeH B Tabmuiel2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHHYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTH Howmep aynnropun
n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (pu HEOOXOAMMOCTH)

MynbTuMeanitHas TEKINOHHAS ay AUTOPUS

2 | Cnenmanu3upoBaHHas J1abopaTopust « DIEKTPOINHAMHUKA U b.M., 67,ayn 11-01a
PPB»

10. OuenouHsle CpeaCTBA AJIS IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHHUS MPOMEXKYTOUHOW aTTecTaluu
00yyJaronuxcs no JUCHUIIIINHE TpUBECH B Tabnuie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl POBEICHHSI TPOMEKYTOUHOM aTTecTallu

Bua npomexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOIpoCoB K 3K3aMEHY;
TecTrl.

10.2. B kauecTBe KpHUTEPUEB OLEHKH YpPOBHS CHOPMHUPOBAHHOCTU (OCBOECHMSI)
KOMIIETEHIIMH 00y4YarolMucsa NMpUMEHseTcsl 5-0ajulbHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMI, KOTOpasi puBeAcHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BATHCS
100-6amipHast  mKana ~ MOAYJIbHO-PEMTUHIOBOW  CHCTEMBbl  YHHUBEpCUTETa,  IpaBUiia
WCIIOJIB30BAaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmmua 14 —Kpurepuu oneHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETSHIINI

O1eHKa KOMIIETEHIINHI

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITHI
5-OayUIbHAas IIKaIa P p (popvmp

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 H3JIaraer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JIMTEPaTypBHI,

«OTJIMYHO» 2
«GAUTEHO» TCCHO HpI/IB$I3I)IBaeT YCBOGHHI)IC HaquLIe ITIOJIOKCHUSI C HpaKTI/I‘-IeCKOI/I
NCATCIIBHOCTBIO HaHpaBHeHI/I}I;
— yMeno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTAaEMbIE UM HJIEH;
— eJaeT BBIBOIBI M 00OOIIEHHUS;
— cBOOOJIHO BJIAJICET CHCTEMOH CIICIMATN3UPOBAHHBIX TTOHSITHHA.
— 00yyJaromuiicst TREpI0 YCBOMJI IPOTPaMMHBIM MaTepuall, TpaMOTHO U
MO0 CyIIECTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JINTEPATYPEL;
«XOPOLLIO» Patypel, o
— HC ILOHYCKaeT CYHICCTBGHHI)IX HETOYHOCTCH,
«3aUTEHO»

— YBSI3BIBACT YCBOCHHBIC 3HAHUSI C MPAKTUYECKON AEsTEIbHOCTHIO
HaIPaBIICHUS;
— apryMEHTUPYET Hay4YHbI€ MOJIOKEHUS;




OreHKa KOMIIETEHIINHI

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTEHIIUIA
5-0ajuIbHAas IIKaIa P P (op

— JIeJTaeT BBIBOJBI M 0OOOIIECHHUS;
— BJIAJIEET CUCTEMOM CMEIMATU3UPOBAHHBIX TTOHSATHM.

— 00ydJaronuics yCBOMWI TOJIBKO OCHOBHOW MPOTPaMMHBIM MaTepua,
[0 CYIIECTBY M3JaraeT €ro, ONMpascCh HAa 3HAHUS TOJILKO OCHOBHOM
JIATEPATY PEI,

— JIOTMYCKaeT HeCYIIEeCTBEHHbIC OIMOKU M HETOUHOCTH;

«yJIOBJIETBOPUTEIIEHOY .
— MCIIBITBIBAET 3aTPyJHEHHs] B NPAKTUUYECKOM IPUMEHEHUH 3HAHUHN
«3AYTEHO»
HaIpPaBJICHUS;
— cnabo apryMEeHTUPYET Hay4YHbIE MTOJIOKEHUS;
— 3aTpyHsAeTCs B (POPMYJIUPOBAHUN BBIBOAOB M 0000IICHUIA;
— YaCTMYHO BJIJI€ET CUCTEMOM CHEeNMAaIN3UPOBAHHBIX MOHATHH.
— o0yyJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuaia;
— JIOMyCKaeT  CYyIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpHU
«HEY/IOBJIETBOPUTEIBLHO .
paccMOTpeHHH Npo0sieM B KOHKPETHOM HalpaBlIeHUH;
«HE 3aUTEHO»

— WCIIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYIHBIC TIOJIOKEHUS;
— He GOpMYITUPYET BHIBOJAOB U 0000IIECHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI U UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 5K3aMeHa MpecTaBieHsl B Tadmuue 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1au) asst SK3aMeHa Kon
MHAMKATOpa
(dyHIaMeHTaIbHbIE 3aKOHBI IPUPOJIbI 1 OCHOBHbIE OIIK-
¢u3nUecKrue 1 MaTeMaTH4YEeCKHUE 3aKOHbI 10.3.1
3HaThb OCHOBBI YJICKTPUYECTBA U MarHETU3Ma OIIK-
10.3.10
3HATh OCHOBBI (PM3WKHU KOJICOAHHUI ¥ BOJIH, ONITHKHU OIIK-
10.3.9
MPUMEHATH (PU3NYECKHUE 3aKOHBI K MATEMATHYECKUE METOIbI OIIK-
JUIsl peIIeHUs 3a]1a4 TEOPETUUECKOTO U IPUKIIATHOTO 10.V.1
XapakTepa, B TOM YHCJIE ¢ UCTIOIb30BaHUEM ITPOrPaMMHBIX
CpEJICTB
yMEeT 3alHiChIBaTh ypaBHEHHs, MOJCIUPYIOIINE Ha (PU3UKO- OIIK-
MaTeMaTUYECKOM YPOBHE U3JIYUYEHHUS U OTPAKECHUS 10.V.2
JIEKTPOMArHUTHOT'O BOJIH
YMETh MIPUMEHSATH OCHOBHBIC 3aKOHBI (PU3MKHU TP PEIICHUN OIIK-
IIPAKTHUYECKUX 3a7a4 10.V.5
MPUMEHSTh OCHOBHBIE METObI UCCIIEJOBAHMSI TAPAMETPOB OIIK-
Paaro3JEKTPOHHBIX CUCTEM 10.Y.6
3HaTh OCHOBHBIE SKCITYyaTallHOHHO-TEXHUYECKUE [1K-9.3.1
XapaKTEePUCTUKH CPEJCTB PalMOTEXHUYECKOTO 00ecTIedeHus
10JIETOB U AaBUALIMOHHOM 3JIEKTPOCBSI3U

Bomnpocs! (3agaun) mis 3adera / nud¢. 3adera npencTaBieHsl B Tadmuie 16.




Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera

Ne /1t

[Tepeuyens BonpocoB (3amay) mis 3auera / audd. 3auera

Kon
WHJUKATOpa

Y4eOHBIM IJIaHOM HE MPEIYCMOTPEHO

Ilepeyenp TeM Ui KypCOBOTO INPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI

MMPEaACTAaBJIICHEI B

Tabimue 17.

Tabnuua 17 — IlepeueHb TeM AJ1si KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYPCOBOM paboThI

[TpumMepHBIii IepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHMSI/BBITIOTHEHUS

Ne n/mt .
KypCOBOH pabOThI
VY4eOHBIM IIIAHOM HE MPEYCMOTPEHO
Bompocsl s mpoBeseHHS TPOMEXKYTOYHOM aTTECTAllMM B BUAE TECTHPOBAHHS

MPEJCTaBIICHBI B

Tabmuma 18 —IT

Tabaure 18.

MMEpPHBIN IIepeYeHb BOIIPOCOB JJIsl TECTOB

y Kon
No ni/mt [TIpumepHBIil EpedeHb BONMPOCOB JJ1sl TECTOB
UHAMKATOpa
1. BonHoBblie ypaBHeHUs ['enbMronbia 3To
¢ BeKTOpPHbIEe BOJTHOBbIE YPABHEHH 1JIsl
TAapMOHUYECKHUX 0JIeH, 3aIMCAHHbIC B KOMILIEKCHOM
dopme;
® BEKTOpPHBIC BOJHOBBIC YPAaBHEHUS, [I03BOJISIOIIHIE
OTMCHIBATh HETAPMOHUYECKHUE DJIEKTPOMArHUTHBIE MOJIS;
® BEKTOpPHBIC BOJHOBBIC YPaBHEHUS, OMUCHIBAIOIINE
JIEKTPOMArHUTHBIE NOJISl B AMDJIEKTPUUECKOH cpesie IpU
YCIIOBUU OTCYTCTBHSI CTOPOHHHUX CHJI AIEKTPUUYECKOTO
TUTA.

2. «KonndecTBo 311eKTpUIeCcTBa, BHIXOASILETO 32 HEKOTOPBIN
IIPOMEXKYTOK BPEMEHU YEPE3 3aMKHYTYIO IOBEPXHOCTB S,
OTpaHUYHUBAIOLLYI0 00BEM V, paBHO BEIHMUYMHE YMEHbBLICHUS
HaXOJAIIETocs B 00beMe 3aps/a ¢ 3a TOT ke MPOMEXYTOK
BPEMEHM.

OTO ompeneeHNE XapaKTepU3yeT:
e 00BEMHYIO IUIOTHOCTH JIEKTPHUUECKOTO 3apsiia;
® 3aKOH COXPaHEHMS JIeKTPUUYECKOIr0 3aps/aa;
o 3akoH Oma B quddepeHmaIbHol Gopme.
3. CornacHo 3aKOHY HENPEPBIBHOCTH MOCTOSHHOTO

IEKTPUYECKOTO TOKA

® KOJIMYECTBO IEKTPUUYECTBA, BHIXOSAIIETO 32 HEKOTOPHIN
IIPOMEXKYTOK BPEMEHH Y€Pe3 3aMKHYTYIO IOBEPXHOCTh
S, OrpaHUYMBAIOLTYI0 00BEM V, paBHO BEIUYHHE
YMEHBUIEHUs HaXOIA1Ierocsi B o0beMe 3apsja g 3a TOT
€ MPOMEKYTOK BPEMEHU;

® TOK 4epe3 JI00YI0 3aMKHYTYI0 IOBEPXHOCTh PaBeH
HYJII0 ¥ JINHUHU NIOCTOSIHHOTO TOKA HellPepbIBHBI, T.€.
3aMKHYTBI CAaMH Ha ce0sl;

e IIpeleN OTHOUICHMS TOKA IPOBOAMMOCTH CKBO3b
HEKOTOPBIN JIEMEHT IIOBEPXHOCTH, HOPMaJIbHBIN K
HaIPAaBJICHUIO IBW)KCHHA 3apSHKCHHBIX YaCTHLI, K
TJIOIIAU ATOTO 3JIEMEHTA S, MPU YCIOBUHU, YTO S




CTPECMHUTCA K HYJIIO.

= 1
Vpasuenue Ilyaccona V° E = — grad (p +pS

cm

) IIO3BOJIACT

a

OIucaTb

ANEKTPOCTATUYECKOE T10JIE€ B CPEJIE, [JIE€ OTCYTCTBYIOT
CTOpPOHHHUE 3apsbl U TOKH;

CTallMOHAPHOE TIOJIE;

3JIEKTPOCTATHYECKOE 1oJIe.

Bexkrop Iloiitunra 77 = lE xH J

yKa3bIBaeT HANPaBJIeHHE PACIIPOCTPAHEHUSA
3JIeKTPOMATHUTHOM YHEPIUH;

OIpeesseT MOJIPU3ALMIO MIEKTPOMATHUTHON BOJIHBL;
XapaKTEePU3yeT IJIOTHOCTD IIEKTPUYECKOrO TOKA
IIPOBOJIUMOCTH.

Kpurepwnii knaccudukanmm cpe mo 3JIeKTpHIeCKuM
CBOMCTBaM (yACIBHON AIEKTPUICCKON MPOBOIUMOCTH )
3aBUCHUT OT

CPEIHEro 3a NePUOo/1 3HAUEHUS IHEPTHU
3JIEKTPOMAarHuTHOTO T10JIS;

HarpasieHus Bekropa [loiTuHra;

YaCTOTHI.

OTHOCUTETBHOCTH KJIACCU(UKAIIN CPEJL TIO
JIEKTPUUECKUM CBOMCTBaM 00yCIIOBIIEHA
3aBHMCUMOCTBI0 KPUTEPHS KJIACCH(PUKALUH OT
YacTOTHI;

HEJIMHEHHOMN 3aBUCUMOCTBIO IaPAMETPOB CPEABI OT
BpPEMEHY;

3aBUCUMOCTBIO CBOMCTB Cpe/bl OT BEKTOPOB
JIEKTPOMATHUTHOTO MOJIS.

[To xapakTtepy pacrnpeenaeHus CUIOBBIX JUHUN B
MMPOCTPAHCTBC IOJIA ACTIATCA HAa

rapMOHHUYCCKUC N HCTAPMOHUYCCKHUE,
CTallMOHAPHBIE U COJICHOUAATILHBIE;

BHXpPeBbIe H MOTEHIHAJIbHBIE.

Bexkrop [loliTuHra nmeer pa3MepHOCTh
MarauTHOM uHayKIuu (Ti);
anekTpudeckoro cmemeHus (Ki/m);
II0THOCTH MouHocTH (BT/M?).

10.

Jlemma Jlopenna B nuddepeHnuanbHoi Gpopme
BBIPA)KAET CBSI3b MEXKTY

CTOPOHHMMH TOKAMH H MOJISIMH B IBYX Pa3JHYHbIX
TOYKaX MPOCTPAHCTBA,

CTOPOHHMMH TOKAaMU M MOJIIMHU B JIByX Pa3TUYHBIX
00J1aCTSAX POCTPAHCTBA;

napameTpamMH Cpel U TOJISIMH B IBYX Pa3IMYHBIX TOUKAX
IPOCTPAHCTBA.

1.

Jlemma JlopeHtia aiist 66CKOHEYHO OOJBIIOTO 00BeMa
npeCTaBIsaeT coO00M MAaTEMAaTHYECKYO 3aIHCh
teopeMsl ["aycca-OcTporpaackoro;




TeopeMbl B3aMMHOCTH;
TEOPEMBI €IMHCTBEHHOCTH PEIICHUN YPaBHEHUI
JNEKTPOAUHAMHUKH.

12.

B cooTBercTBHMU C NPUHIUIIOM NIEPECTAHOBOYHOU
JIBOMCTBEHHOCTH, PACIIPOCTPAHEHHBIM HA CIIy4dan
HaJIM4Ms B paccMaTpuBaeMoil 00JacTu CTOPOHHUX
MCTOYHUKOB MOHOXPOMATUYECKOTO MO (cpena
IPOBOJIAILAs ), IEPECTAHOBKA BBIMOJIHACTCS 10
CIEYIOLIEH CXEME:

EoH, e, >—u,;

T~ Fag Sem Sem .,

EoH, e, <>—1,,0," <-0",;

EoH, &, —u, 0" <>—0 " (npaBuibHblil oTBeT!).

13.

B cooTBeTcTBMUM ¢ TPUHIUIIOM NEPECTAHOBOYHOM
JBOMCTBEHHOCTH, PACIIPOCTPAaHEHHBIM Ha CIIy4aii
HaJIM4MsI B pacCMaTpUBAEMOM 00JIaCTH CTOPOHHUX
HMCTOYHUKOB MOHOXPOMATUYECKOTO MO (cpena
JTUDJICKTPUYECKAs), IEPECTAHOBKA BHITIOJIHIETCS 110
CIIETyIOIIeH CXeMe:

cm

E<H, 8 < —u,,0" <>—0 " (MpaBuibHEIi oTBeT!).

m

14.

Jlenenue cpell Ha HEIMHENHBIE U JIMHEHWHBIC
00yCIIOBJICHO

3aBUCUMOCTBIO (HE3aBUCUMOCTBIO) UX TIApaMETPOB OT
KOOpPJIMHAT CPEMbL;

3aBUCUMOCTBIO (HE3aBUCUMOCTBIO) UX apaMeTPOB OT
BpPEMEHU;

3aBMCHMOCTBIO (He3aBHCHMOCTBIO) X APAMETPOB OT
3HAYEHUH BEKTOPOB MOJIS.

15.

[To xapakTepy 3aBUCUMOCTH CBOMCTB CpeJibl OT
HaIpaBJIEHUS CPEJIbI AEJSATCS HA:

HeJIMHEHHBIC U JIMHEHHEIC,

HU30TPOINHbIEC U AHU30TPONHBbIE;

OJTHOPOJHBIE U HEOAHOPOIHBIE.

16.

[To xapakTepy 3aBUCUMOCTH CBOMCTB CpeJIbl OT
KOOPAMHAT CPEbl ICIISTCS Ha:

HeJIMHEHHBIC ¥ JIMHEHHEIC,

W30TPOIHBIE U AHU30TPOIHBIE;

O/THOPOJIHbIE ¥ HEOTHOPOJIHbIE.

17.

[To xapakTepy 3aBUCUMOCTH CBOMCTB CpPEbl OT BEKTOPOB
AJIIEKTPOMATHUTHOTO TOJISI CPE/IbI IETISATCS Ha:
HeJINHEelHbIe U JIMHEelHbIE,

M30TPOIMHBIC U AHU30TPOITHBIE;

OJIHOPOJTHBIE M HEOTHOPOIHBIE.

18.

MatepuanbHble ypaBHEHUS 3JIEKTPOMAarHUTHOTO MOJIS
CBS3BIBAIOT MEXY COOOM




BEKTOPbI 3J1eKTPOMATHUTHOTIO T0JISl U TapaMeTpPbl
cpeabl;

BEKTOPBI TIOJISI M KOOPAWHATHI TOUKH HAOIIOICHUS;
MapaMeTpsl CPel U SHEPTUIO IJICKTPOMArHUTHOTO MOJISI.

19.

VYpaBuenust Makcsemia B quddepeHiaibHoi popme
CBSI3BIBACT MEXIY COOOM

3HA4YEHUs1 BEKTOPOB IEKTPOMArHUTHOI'O MOJIS B
paccMaTpuBaeMoOM 00beME C 3apsAaMu M TOKaMH,
IPOTEKAIOLIUMU B 3TOM 00bEME;

3HAYeHMs BEKTOPOB 3JIEKTPOMATHUTHOIO MOJIA B
HEKOTOPOH TOYKe cpelbl C COBOKYITHOCTBIO
IUIOTHOCTEM 3apPsi/IOB M TOKOB B 3TOH TOYKE;
BEKTOPBI AJIEKTPOMArHUTHOT'O TOJISI ¢ TapaMeTpamMu
cpefbl, rae HabIr0AaeTCsl AIEKTPOMArHUTHOE TI0JIE.

20.

VYpaBHeHust MakcBeiia B HHTETpalibHON (opme
CBSI3bIBACT MEXIY COOOH

3HA4YeHUsI BEKTOPOB 3JIEKTPOMATHUTHOIO 10JIA B
paccMaTpuBaeMoM o0beMe € 3apsiiaMH M TOKAMH,
NPOTEKAINMMH B 3TOM 00beMe;

3HAYEHMsI BEKTOPOB JIEKTPOMArHUTHOIO MOJIS B
HEKOTOPOW TOYKE CPEIbl C COBOKYIMHOCTBIO INIOTHOCTEMN
3apsI0B U TOKOB B 3TOH TOUKE;

BEKTOPBI 3JIEKTPOMAarHUTHOTO T10JIs ¢ ITapaMeTpaMu
cpefpl, rae Ha0arAaeTcsl MEKTPOMAarHUTHOE T0JIE.

21.

[TpuHIMI HEMPEPHIBHOCTH CUIIOBBIX JIMHUNA MAarHUTHOTO
1oJ1st 00yCIIOBIIEH

3akoHOM Oma B muddepeHnmaibaoi Gpopme;
PaBEHCTBOM HYJIIO IMBEPreHIINH BEKTOPa MATHUTHOM
HHAYKIUH (B COOTBETCTBUH C 4-M ypaBHEHHEM
Makcsesia B 1uddepenuuanbHoii popme divB =0);
MaTepUaJIbHBIMU YPaBHEHUSAMHU JIEKTPOMArHUTHOTO
MOJIS.

22.

B ocHoBannu 1-ro ypaBHeHuss MakcBeiia JIEKAT
3aKOH HENPEPBIBHOCTH MOCTOSHHOIO AIEKTPUIECKOTO
TOKA;

3aKOH COXPaHEHMsI AJIEKTPUUECKOTO 3apsiaa;

3aKOH IIOJIHOT'O TOKA.

23.

B ocHoBanuu 2-ro ypaBHeHHs MakcBesia J€KUT
3aKOH 0 MATHUTHOM UHAYKIHY;

3aKOH COXPaHECHHMs DIEKTPUYECKOTO 3apsa;
3aKOH IOJIHOTO TOKA.

24.

OO060011IeHHBII 3aKOH JIEKTPOMArHUTHOW WHIYKITUN
OCHOBAaH Ha

3aKOHE MOJTHOTO TOKA;
ONMBITHOM 3aKOHE 00 YJIEKTPOMATHUTHOH MHIYKIHN;
3akoHe OMa B auddepeHnmanpHon hopMme.

25.

[lepeMeHHOE BO BpeMEHH 3JIEKTPUIECKOE MOJIE
HE3aBUCHMO OT CBOMCTB CPE/Ibl IPUBOJUT K TOSBICHUIO
MNOTCHUUAJIBHOT'O 3JICKTPUYCCKOTI'O ITOJIA;

MOCTOSIHHOTO AJICKTPHUYECKOTO MOJIS;




BHUXPEBOIro MArHUTHOT 0 IMOJIs.

26.

HCHpepBIBHOCTB CHJIOBBIX JIMHUM MarHUTHOI'O IIOJIS
o0OycroBieHa

3aKOHOM TIOJHOTO TOKa;

4-m ypaBHeHueM MakcBeJsia B Ju(dpepeHunaIbHOM

opme (diB=0);

3aKOHOM 00 JICKTPOMAarHUTHOW WHIYKITHH.

27.

K crporum metonam penieHusi ypaBHEHHM
ANEKTPOAUHAMUKH OTHOCHUTCS

MeTOJ pa3/iejieHUs NMepeMeHHbIX;

METOJI BOJJTHOBOM OITHKH;

METO]I FTEOMETPUYECKOMN ONTHUKH.

28.

K cTtporum metonam perieHus ypaBHEHUN
ANEKTPOJUHAMUKN OTHOCUTCS

METOJ] T€OMETPUYECKOM ONTHKH;

METO]I BOJJTHOBOM OITHKH;

MeTO/I, OCHOBAHHBIN Ha HCIOJIb30BAHUH (POPMYJIbI
Kupxroda.

29.

K crporum metonam pelieHusi ypaBHEHHMA
ANEKTPOAUHAMUKH OTHOCHTCS

METO/ pelleHUus 32424 HA U3JIyYeHUe H3BeCTHBIMH
HCTOYHMKAMM B HEOIrPAHMYEHHON OHOPOIHOM cpene;
METO]I BOJJTHOBOM OITHKH;

METO]I FEOMETPUYECKOMN ONTHKH.

30.

[TpubmmxeHHBIM METOAOM PEIICHUS 3a71a4
AMEKTPOAUHAMUKH SIBIISIETCS:

MeTO/ BOJTHOBOM ONTHKH,

METO/ pa3/ieNieHUs IEPEMEHHBIX;

METO/I 3€PKaJIbHBIX U300paKCHHI.

31.

[TpuGnKEHHBIM METOJIOM PEIICHHUS 33124
INEKTPOAVUHAMHUKH SIBIISETCSA:

MeTO/J reOMEeTPUYECKOM ONTHKHY;

METOJ] pa3/ielICHUs IEPEMEHHBIX;

METOJ 3epKaJIbHbBIX N300PAKCHHH.

32.

BBenenne KOMIUIEKCHOW TUAJIEKTPUYECKOM
IIPOHUIIAEMOCTH O3BOJISIET

CHEJIaTh CUCTEMY YPAaBHEHUE 3JIEKTPOMAarHUTHOTO MOJIA
CUMMETPUYHOW;

IIPUMEHHUTD K PELICHUIO YPaBHEHHUS 3JIEKTPOMArHUTHOTO
MOJISI METOJ Pa3eJICHHs] IEPEMEHHBIX;

NPUBECTH YPABHEHHUS JIEKTPOMATHUTHOIO MOJISI AJIs1
MOJIYNPOBOAsIIEH M MPOBOASIIIEH Cpelibl K BUAY
YPaBHEHUI1 VIl IUIJIEKTPUKA;

3amucarh ypaBHeHHs MakcBellia B KOMIUIEKCHOU dopme.

33.

Cpena cunraercs UAcaIbHBIM IIPOBOTHUKOM €CITU
€e yIelIbHas AIEKTPUICCKasi IPOBOJUMOCTH CTPEMHUTCS K
enunuue (y, —>1);

ce y,Z[eJ'IBHaSI BHGKTpI/I‘IeCKaSI HpOBO,Z[I/IMOCTB CTpeMI/ITCﬂ K
Hymo (7, —0);




ee yleJbHas dJIeKTpuUyecKas NPOBOAUMOCTh
CTPEMHUTCH K 0€CKOHEYHOCTH (y, —> 0).

34.

Cpena cunraercs UACaTbHBIM JUIJICKTPUKOM €CITH
€e yIelIbHAs AICKTPUICCKasi IPOBOJIUMOCTH CTPEMHUTCS K
enunuue (7, = 1);

ee yeJbHas dIeKTpHuYecKas NPOBOAUMOCTh
cTpeMuTCes K HyJ110 (7, — 0);

ee y/eIbHas DIIEKTPUYECKas IPOBOJAUMOCTh CTPEMHTCS K
0ECKOHEUHOCTH (7, —> ©).

35.

Ecnu B paccmaTtpuBaemoii cpeie Ha 3aJaHHOM 4acToTe
TOKH CMEILEHUS MPeodI1aAaoT Hajl TOKAMU
IIPOBOAMMOCTH, TO CPEAA CUUTAETCS
AMDJIEKTPUYECKOM;

MIPOBOJISILEH;

MOJTYIPOBOISIIIIEH.

36.

Ecnu B paccmaTpuBaemMoii cpejie Ha 3a1aHHOM 4acTOTe
TOKHU IIPOBOAUMOCTHU npeo6na;[a}oT HaJa TOKaMu
CMEIICHHUS, TO Cpe/ia CUUTAETCS

TUDIIEKTPUIECKOM;

NPOBOASILIEH;

MOy IPOBOSIIEH.

37.

Ecnu B paccmaTtpuBaemMoii cpeie Ha 3aJaHHOM 4acToTe
TOKH CMEILEHUs COU3MEPHUMBI 110 BEJIMYUHE C TOKAMH
IIPOBOAMMOCTH, TO CpEAA CUUTACTCS
JTUBJIEKTPUYECKOM;

MPOBOSAIIEH;

MOJIYIIPOBOAS LIEA.

38.

B cootBeTcTBUU ¢ TEOPEMOUN €IMHCTBEHHOCTH

NPH 32JAHHBIX HAYAJIBHBIX U TPAHHYHBIX YCIOBHAX
He MO’KeT ObITh IBYX Pa3HbIX pellleHuH YpaBHeHU
3JIEKTPOMATHUTHOIO MOJIS;

IIPY 3aJaHHBIX HAYaJIbHBIX U TPAHUYHBIX YCIOBHAX, a
TaKKe IPU 33JaHHOM PACIPEIEICHUU U
OTHOBPEMEHHOM JIEICTBUU UCTOYHHUKOB I10JI51, IIOJIHOE
nosie OyJeT OnpenesITbCsl BEKTOPHONH CyMMOM BCex
VCTOYHHMKOB TIOJIS;

MarHMTHBIE CHJIOBBIC JIMHUH BCET/1A CLEIUICHBI C ITOJHBIM
TOKOM, KOTOPBIH SIBIIIETCSA CYMMOM TOKOB
IIPOBOAMMOCTH M TOKOB CMEILICHUS.

39.

MarsuTHoOeE MoJje Co3JaceTcs

KaK TOKaMHi NMPOBOJAUMOCTH, TAK U TOKaAMH,
ONMpEACTAIOIMUMUCH UBMCHCHHUEM JJICEKTPUHYIECCKOI'0O
IMOJIfl BO BPEMEHH

HCMMOABWXKHBIMHU 3JICKTPUUICCKHUMU 3apAlaMU;
HCTMIOABMXKHBIMU 3JICKTPUYCCKUMMU 3apaaaMU U TOKAMHU.

40.

Bcskoe n3amMeHeHne MarHUTHOTO TI0JIS BO BpCMCHU
HE3aBUCHUMO OT MapaMETpPOB CPCAbI BBIZbIBACT IMOABIICHHUEC
BHUXPEBOI'0 3JICKTPUYCCKOI'O IOJIA;




MNOTCHUHUAJIBHOT'O 3JICKTPUYCCKOTI'O ITOJIA;
CTAlMOHAPHOTI'0 SJICKTPOMATrHUTHOTI'O ITOJIA.

41.

B cootBercTBHU ¢ 3-M ypaBHEHHEM MakcBenia

divD = p TIOTOK BEKTOpPA SIEKTPHUECKOTO CMEIeHHs D
4yepes 3aMKHYTYIO TOBEPXHOCTD S paBeH

cyMMe 3apsi/iIoB, UMeIIuXcs B o0beme V),
3aKJII0Y€eHHOM BHYTPH YKa3aHHOM IOBEPXHOCTH;
CyMMe€ MOBEPXHOCTHBIX 3aps1/10B, PACIIOJIOKEHHBIX Ha
yKa3aHHOM MOBEPXHOCTH;

HYJIIO.

42.

B cootBercTBHU € 4-M ypaBHEHHMEM MakcBea MOTOK
BEKTOpa MarHUTHOW MHAYKIUH B yepe3 3aMKHYTYIO
IIOBEPXHOCTB S paBeH

HYJII0;

OECKOHEUYHOCTH,

ONPEAEIISIETCA YaCTHOU MPOU3BOJHOM 1O BPEMEHU OT
BEKTOpa HANPSKEHHOCTH MAarHUTHOT'O MOJISL.

43.

4-e ypaBHeHue MakcBesia §§ dS =0 B MHTErpanbHOM
N

dbopme npeacTaBiseT cooon

MaTEeMAaTUYECKOE BBIPAKCHUE TIPUHIIMIIA CYTICPIIO3UIIHH;
MaTEeMAaTUYECKOE BBIPAKCHUE MPUHIIUIIA HETIPEPBIBHOCTH
MOCTOSTHHOTO TOKA;

MaTeMaTHYeCKOe BbIpasKeHne MPUHINIA
HENMpPepPHIBHOCTH MATHUTHOTO TMOTOKA.

44,

HenpepbsIBHOCTb CHIIOBBIX JTUHUM ITOCTOSSHHOIO
MarHMTHOTO MOJIs1 0OOCHOBBIBAIOT UCXOS U3
MOSIBJICHHUSI BUXPEBOTO AIEKTPUYECKOTO OIS IIPU
WU3MEHEHUU BO BPEMEHU MarHUTHOTO I1OJIS;
OTCYTCTBUSA B IPUPOJe MATHUTHBIX 3aPSA/I0B;
IIPUHIMIIA HEIPEPBIBHOCTU IOCTOSIHHOT'O TOKA.

45.

[Tepexon B ypaBHeHMsIX MaKcBelIa K KOMIIEKCHBIM
BEKTOpPaM BO3MO’KEH [TOTOMY YTO 3TH YpaBHEHUS
SABJSFOTCS

JMHEHbIMU;

OJTHOPOJTHBIMU;

HEOJAHOPOIHBIMU.

46.

[ToTox BekTOpa [loiiTHra ﬂfﬁ k’g YHCIIEHHO PaBEH

N
MOILHOCTH, KOTOPasi B 3aBUCHMOCTH OT 3HAKa
HHTerpaJa Judo BXOAUT (« - »), TU00 BBIXOAUT (« + »)
3a paccMaTpHuBaeMblii 00beM;
KOJIMYECTBY SHEPrUU, IEPEHOCUMON
AJIEKTPOMArHUTHBIMU BOJIHAMH 32 €JUHUILY BPEMEHU
yepe3 eAMHUYHYIO TUIONIA/IKY, PACIIONIOKEHHY IO
NEPIEHIUKYJISIPHO K HAIIPaBJICHUIO paCIPOCTPaHEHUS
3JIEKTPOMArHUTHOM YHEPTHUHU.

47.

O060011eHHOE HEOJTHOPOJHOE BEKTOPHOE BOJTHOBOE
ypaBHEHUE MEPEXOIUT B BOJTHOBOC YPAaBHCHHUE
JlanamGepa ecnu




yleJbHasi 3JIeKTpUYecKasi IPOBOANMOCTD Cpebl, /e
Ha0JI0/1aeTCs JIeKTPOMATHUTHOE 110J1€, PABHA HYJII0
(7,=0);

B 00J1aCTH, T/Ie pacCMaTPUBAETCS SJIEKTPOMArHUTHOE
oJjie, OTCYTCTBYIOT 3aps bl U TOKH,

cpena, rie paccMaTpUBaeTCs JIEKTPOMArHUTHOE MOJIE,
SIBJISIETCS] IPOBOJISIICH M B HE OTCYTCTBYIOT CTOPOHHUE
3apsAabl 1 TOKH.

48.

Ecnu B npouecce paanonepenadyn ToK B repeaaroniei
AQHTEHHE PaBEH TOKY, IPOTEKAIOIIEMY B IPUEMHOMN
AHTEHHE, TO B COOTBETCTBUU C TEOPEMOMN B3aUMHOCTH
MPOCTPAHCTBO MEXAY JIByMSI aHTCHHAMU COIEPKUT
HEJIMHEHHEBIE DJIEMEHTHI,

MPOCTPAHCTBO MEXIY 3TUMHU JBYMSI aHTEHHAMHU
COAEPKUT aHU30TPOITHBIC FJIEMEHTHI;

paBHbIMH ABJsIIOTCA D/IC, HaBeleHHbIE YKAa3aHHBIMH
TOKAMM B COOTBETCTBYIOIIUX AHTEHHAX;
COHAITPABIICHHBIMU SIBJISIIOTCS] BEKTOPHI [lolTHHTA,
XapaKTEPU3YIOIIUE HIEKTPOMArHUTHBIE MMOJIS,
BO30Y’KJaeMble TUMH aHTCHHAMH.

49.

BBeneHne BEKTOPHOTO U CKAJIIPHOTO
IEKTPOAUHAMUYECKUX ITOTEHIIMAIIOB IT03BOJISAET
CIE€NaTh CUCTEMY YPaBHEHHM 3J1€KTPOMArHUTHOTO MO
CUMMETPUYHOW;

IIPUBECTH YPABHEHHUS MOJIA IS TOJIyIIPOBOAAILIEH U
IIPOBOASILEN Cpell K BUAY YPaBHEHUN JJI AUDIIEKTPHKA;
YIPOCTUTH BEKTOPHbIEC BOJTHOBBIC YDABHEHUS TAKHUM
00pa3oM, YTO B UX IPABBIX YACTAX HAXOAATCS
HEINOCPeICTBEHHO BO30YxkAa0IMe QyHKIUM B BUIEe
CTOPOHHMX IUIOTHOCTEH 3apsiia M TOKa, a He UX
auddepenunanbubie 3¢ ekl (grad niu rot).

50.

BBenenue B BeKTOpHBIE BOJIHOBBIE YPABHEHHS BEKTOPA
I'epiia naeT BO3BMOKHOCTh

CHENIaTh CUCTEMY YPABHEHUH 3JIEKTPOMATrHUTHOTO MOJIS
CUMMETPUYHOW;

cBecTH ypaBHeHusi MakcBeJ1a JIMIIb K OTHOMY
BEKTOPHOMY BOJIHOBOMY YPaBHEHHIO;

MIPUBECTU YPABHEHUS MOJISL JIJIS1 TOJIYIPOBOISIIEH U
MIPOBOJIAIIEH Cpell K BUAY YPaBHEHUH IS TUAJICKTPHUKA.

51.

30Ha 3JIEMEHTApHOIO HJIEKTPUYECKOrO JHUIONSA, TI/1e
BBITOJIHSACTCSL COOTHOIIEHHE |kr|<< [ wimm 2mr << A
Ha3bIBACTCS

BOJIHOBOM 30HOIA;

aabHel 30HOM;

OJIMKHEH 30HOM.

52.

30Ha 3JIEMEHTAPHOTO JJEKTPUUYECKOTO JUIOJIS, TIe
BBITIOJHACTCS. COOTHOWIEHUE |kr[>> [ wmm 2w >> A
Ha3BIBACTCS

KBa3UCTAallMOHAPHOU 30HOM;

JajJbHeHd 30HO;




OJIMKHEN 30HOM.

53.

DneMEeHTapHBIN STEKTPUUECKUNA TUTIONH CO3/1aeT
cepryecKyro BOJIHY;

UWIMHIPUYECKYIO BOJIHY;

IJIOCKYIO JIEKTPOMArHUTHYIO BOJIHY.

54.

HpOCTpaHCTBeHHaH Auarpamma, OoTpaxxaromias
3aBUCHUMOCTD COCTaBJIAOIIUX BCKTOPOB

HAIPSDKEHHOCTEH dJIeKTpoMarHuTHoro nons H, u E,,

CO31aBacMOT0 3JICMCHTAPHBIM 3JICKTPUYCCKUM JJUIIOJICM,
OT TOJISIPHOTO yriaa 3 (mpw » = const) TNpeACTaBISET
coboit

TOPOHUJ C HYJEeBbIM BHYTPEHHHMM JANAMETPOM, LEHTP
KOTOPOI0 COBNAIAET C CepPeIMHOM TUIO0JIs;

JIB€ COIpPHKACAIOUINECS] OKPY>KHOCTH, PACIOJNIOKECHHbBIE
OJIHA HaJ APYTOM, MPU ITOM TOYKA UX COMPHUKOCHOBEHUS
COBIIAJIAET C CEPEANHOMN AUMOIIS;

cdhepy, IEHTP KOTOPOH COBNAAAET C CEPEUHOMN TUTIOJNS.

55.

CunoBble JIMHUHM MAarHUTHOI'O IOJIS, CO31aBaEMOI0
BepTI/IKaHBHBIM BHCMGHTapHBIM BHCKTpI/I‘IeCKI/IM
JTUTIOJIEM TIPEJICTABIISIOT COOOM

KOHIICHTPUYECKHE OKPY’KHOCTH, napauiesIbHbIC
9KBATOPHUATHLHON TUIOCKOCTH C IIEHTPOM Ha OCH JIUIIOJIS;
KOHIICHTPUYICCKUE OKPY)KHOCTH, napajuiesibHbIC
MEPUAMOHATLHON TUIOCKOCTH C IICHTPOM Ha OCH JIHUIIOJIS;
KOHIIEHTPUYECKHEe  OKPYKHOCTH, MapaJjlie/ibHbIe
MEPHIHOHAIBLHOH TJIOCKOCTH, PACHOJIOKEHHbIE 110
00edM CTOpPOHAM /UMOJIA M CONMpHKACAKOIIHECS B
TOYKe, COBNAAIOMNIEH ¢ cepeTHHON TUImoJs.

56.

[MpocTpancTBeHHAs ararpamma, OTpakaroras
3aBUCHUMOCTh COCTABJISIFOIICH BEKTOpA HAMPSKEHHOCTH
3JIEKTPHUYECKOTo Mo £, CO31aBaeMOro 31eMeHTapHbIM
AJIEKTPUICCKUM JTUTIONIEM, OT TOJIIPHOTO yria 3 (pu » =
const) IpeaCcTaBisieT co0oi

TOPOUJ C HYJEBHIM BHYTPEHHHUM JHAMETPOM, IIEHTP
KOTOPOTO COBIAAACT C CEPEANHOMN JHITOIS,

ABe conmpuKacaumecs OKPY:KHOCTH,
pacnojiokeHHbIe OHA HAA JAPYroi, MPH 3TOM TOYKA
UX CONMPHKOCHOBEHHS COBIAJAaeT C CepeIHHOI
JTUTIOJIS;

cdepy, HEHTP KOTOPOH COBIAAAET C CEPEIAMHOM TUIOJISL.

57.

[Tosie aeMeHTapHOTO 3IEKTPUUECKOTO JUMOIS
OTHOCHUTEJILHO MPOJI0JIbHOM OCH AUIO0JIS (OTHOCUTENBHO
€ro MOMEHTa) UMEET

nonepevHyo ctpykrypy (7EM);
NMoNnepevYHO-MATHUTHYI0 CTPYKTYPpY (TM);
MTONIEPEYHO-JICKTPUUIECKYIO CTpYKTYpY (TE).

58.

PaccTosiHUs OT TOUKH HAOMIOEHUS 10 yUYaCTKOB
BOJIHOBOH NMOBEPXHOCTH, 00YCIOBICHHBIX JIBYMS
coceqHUMU 30HaMH DpeHens, OTIIMYATCA APYT OT
Jpyra Ha BEJIMYHUHY




A /4, Toe A - mIMHA BOJIHEI,
A2;
A.

DNEKTPOMarHUTHYIO BOJIHY C KpyTOBOM MoOJsipu3anuen
MO3KHO MOJTYYHUTh IOCPEICTBOM CIIOKEHUS ABYX
B3aMMHO OPTOTOHAJIBHBIX INIOCKO MOJIIPU30BAHHBIX
BOJIH C OJJMHAKOBOM yacToTou. [Ipu aTom ycioBueM
MIOJIyYEHUS TaKOM BOJIHBI SIBIISAETCS

PaBeHCTBO aMILIMTY/J ABYX B3aMMHO OPTOrOHAJbLHBIX
IUIOCKO MOJISPU30BAHHBIX BOJIH M CABHI (a3 Mexay
HUMM, PABHBIH 7/2;

PaBEHCTBO HYJIIO aMIUIMTYZAbl OJHOW U3 CKJAJbIBAEMBIX
IUIOCKO MOJIAPU30BAaHHBIX BOJIH HE3aBUCUMO OT CABHUTa
a3 Mexay HUMH,

PaBEHCTBO HYJIIO aMIUIMTYAbl OJHOW U3 CKJaJbIBAEMBIX
IUIOCKO TMOJIAPU30BAaHHBIX BOJIH U CIOBUT (a3 MEXKIY
HUMHM, PaBHBIN 10/2.

Meroa reomMeTpruecKoi ONTUKN HAXOAUT NPUMEHEHUE
IIPU PELLIECHUN CIEAYIOMIEH dIEKTPOANHAMUYECKON
3aJaun

Ha OTPa’keHHe IJIEKTPOMATHUTHBIX BOJIH H/I€AJIbHO
NPOBOASAIIMMH TeJaMH B OJHOPOJHOI W30TPONHOM
cpene;

TUQPPAKIIMK Ha TPEMSITCTBUM, €CITU PAaInyC KPUBU3HBI
MPENSTCTBUS CPABHUM C JITTHHOM BOJIHBI;

Ha OTPa)XCHHE DJJICKTPOMArHWTHBIX BOJH, €CIM TOYKA
HAOMIO/IEHUST  HAXOAWUTCA BONM3M  T€OMETPUYECKOU
rpaHUIIbl TyYKa JTy4eil.

Ecnu nipu penieHnn 31eKTpoANHaMUYECKON 3a1auu
BBITIOJIHSICTCS COOTHOIIEHUE //A << 1 (/ — XapakTepHBbIit
pa3mMep 00s1acTu IPOCTPAHCTBA V), Iie paccMaTpUBaETCs
3JIEKTPOMArHUTHOE TOJIE; A - JUIMHA BOJIHBI), TO 00JIaCTh
PacoJI0KEeHUsI TPAaHUYHOM IOBEPXHOCTH B
JNIEKTPOMAarHUTHOM I10JI€ SBJIAETCS

PE30HAHCHOW;

KBa3UONTUYECKOM;

KBa3HCTAllMOHAPHOM.

Ecnu npu pemieHnn 371€KTpOIHHAMUAYECKOM 3a/1aun
BBITIOJTHSCTCS] COOTHOIIEeHHE [/A >> 1 (I — XapakTepHbIit
pa3Mep 06JacTH MPOCTpaHCTBa V, Tlie paccMaTpUBaeTCs
AJIEKTPOMATrHUTHOE TI0JIE; A - JJIMHA BOJIHBI), TO 00JIaCTh
PacnoJIoKeHuUsI TPaHUYHOI MOBEPXHOCTH B
DIIEKTPOMATHUTHOM TIOJIE SIBIISIETCS

PE30HAHCHOW;

KBa3HONTHYECKOI;

KBa3UCTALIMOHAPHOM.

Ecnu nipu pemieHnn 37€KTpOoIMHAMUYECKOM 3a/1aun
BBITIOJHSETCS cCOOTHOIIEeHUE /A =~ 1 (/ — XxapakTepHbIi
pa3mep o0acTH MPOCTPAHCTBA V, I/ie paccMaTpuBaeTCs
AJICKTPOMArHUTHOE TI0JIE; A - JUTMHA BOJIHKI), TO 00JaCTh




PaCIOIOKEHUSI TPAHUYHON TTOBEPXHOCTH B
3JIEKTPOMArHUTHOM I10JI€ SIBJISIETCS
PE30HAHCHOI;

KBa3HONTHUUECKOIL;

KBa3UCTALIMOHAPHOM.

64.

JUid peleHus IeKTPOANHAMUYECKUX 3a/1a4 B
PE30HAHCHOM 06J1aCTH HEOOXO0AUMO TPUMEHSTh

CTpOrue MeTOAbI pelleHus;

NpUOJIMKEHHBIE METO/IbI PEILICHUS;

BO3MOKHO IPUMEHEHME KaK CTpOrMX, TakK H
IpUOJIMKEHHBIX METOJIOB.

65.

Jl1i petieHus 2IeKTPOIMHAMUYECKUX 3a/1a4 B
pe30HaHCHOM 001acTh HEOOXOJUMO TPUMEHSTh
CTporue MeTOAbI pelleHust;

METOJ] T€OMETPUIECKON ONTHKH;

METOJI BOJJHOBOM ONTHKH;

METO]1 KBa3UCTATUYECKUX MPUOIMKCHHH.

66.

Jl1i petieHus 2IeKTPOIMHAMUYECKUX 3a/1a4 B
KBa3UCTAIIMOHAPHOM 001aCTH HEOOXOIUMO PUMEHSITh
CTPOTHE METOJIbI PEIICHHUS;

METOJ] T€OMETPUIECKON ONTHKH;

METOJT BOJJHOBOM ONTHKH;

METO/I KBa3UCTATHYECKHUX MPUOJIMKEHUH.

67.

Jnist perieHus 3JIeKTpOAMHAMUUECKUX 3a/1a4 B
KBa3UONTUYECKON 00J1aCTH HEOOXOAUMO IPUMEHSATh
CTPOTHE METO/Ibl PELICHHUS;

MeTO/l BOJITHOBOM ONTHKH,

METOJ] KBa3UCTATUYECKUX MPHOIHKCHHH.

68.

B ocHOBe MeTo/1a KBa3UCTATUYECKUX MPUOIHNKEHHMI
aexar

METO/Ibl JIEKTPOCTATHUKH M MATrHUTOCTATHKH, MNPH
3TOM BOJIHOBbIEe YPABHEHHMSI JJEKTPOMATHUTHOIO
NMOJI1 BBIPOKIAKTCH B ypaBHeHusi Jlamiaaca wu
IIyaccona;

MpeACTaBICHUE 0 JIOKaJIbHOM xapaxkrepe
pacnpoCTpaHEeHUsl, OTPAKEHUS M MPEIOMJICHUS CBETA,
KOrja IIy4OK CB€Ta IMPEACTaBIsIeTC B BHJE
COBOKYIHOCTH CKOJIb YTOJHO TOHKHMX IIyYKOB JIy4eH,
pacpoCTpaHSIOMIUXCA HE3aBUCUMO Jpyr OT Jpyra
(BeTMYMHA MOTOKA SHEPTHH B PA3IUYHBIX CEUCHUSX JIyda
MTOCTOSIHHA),

npuHumn ['rolirenca-Openens.

69.

B ocHOBe MeTO@a reOMETPUYECKOM ONTUKH JIEKAT

METOABI IIEKTPOCTATUKUA M MArHUTOCTATHKH, IPU 3TOM
BOJIHOBBIE  YPABHCHMsI  DJIEKTPOMAarHUTHOIO  IOJIA
BBIPOXKJAIOTCA B ypaBHeHus Jlamaca u Ilyaccona;

NpeACcTABJICHHE 0 JIOKAJILHOM Xxapakrtepe
pacnpocTpaHeHus, OTPA)KEHUs M MNPeJOMJICHUSA
CBE€Ta, KOIJa NYYOK CBeTa INpeIcTaBJisieTcsd B BHIE
COBOKYIHOCTH CKOJIb YTOJHO TOHKHX IIYYKOB JIy4ei,




pPacnpoCTpPaHAIIUXCH HE3aBHCHMMO JAPYyr OT Jpyra
(BeJIMYMHA TOTOKA HEPrUM B Pa3IHYHBIX CeYeHHUX
JIy4a IOCTOSIHHA);

npuHiun ['rorirenca-dpenens.

70. e B ocHOBe MeTO0/1a BOTHOBOM ((hHU3UUECKOIT) ONTHKU

JexaT

® METOJBI AJIEKTPOCTATUKA M MAarHUTOCTATHKH, TP 3TOM
BOJIHOBBIE  YpaBHEHHs]  SJIEKTPOMAarHUTHOTO MO
BBIPOKIAIOTCA B ypaBHeHus Jlamaca u Ilyaccona;

® TpeICTaBIICHUE 0 JIOKaJIbHOM xapakrepe
paclpoCTpaHEHHs, OTPAXXEHUS M MPETOMIICHUS CBETa,
KOTJa TYYOK CBETa IMPEJCTAaBIsCTCS B BHIC
COBOKYITHOCTH CKOJIb YTOJHO TOHKHX ITyYKOB IIy4ew,
pacTpoCTpaHSIONIMXCS HE3aBUCHMO JPYr OT JApyra
(BeMYMHA MOTOKA YHEPTUU B PA3TIUYHBIX CEYCHHSIX JTy4a
[IOCTOSIHHA);

e npunuun I'viirenca-Openes.

71. e JlaeT BO3MOXHOCTh YUYECTh SIBIICHUE TUDPAKIINH B

KBa3UONTUYECKON 00JIaCTH
® METOJl T€OMETPHUYECKON OITHKH;
® MeTOo/ BOJIHOBOI ONTHKU;
® METOJ KBa3MCTAaTHYECKUX MPUOIIKEHUI.

72. e He nmo3Bossier yuects siBieHUE Tu(pakiuy B

KBa3UONTUYECKON 00JI1aCTH

® MeTOJ reoMeTpHUYecKOoil ONTHKH;

® METOJ BOJHOBOM ONTHKH;

® METOJ, OCHOBaHHBIIi Ha WCIHOJB30BAHUU (POPMYIIBI
Kupxroda.

73. e ®daza konebaHus, BEI3BIBAEMOT0 YYaCTKOM BOJIHOBOM
NOBEPXHOCTHU Sy (n-51 30Ha DpeHenst) OTINYAETCS OT
¢a3bl KonebaHusl, BHI3BBAHHOTO COCETHUM YYacCTKOM
BOJIHOBOU MMOBEPXHOCTH Sy+7 (WK Sy-1) HA

[ T[,
o T/2;
o 2T,

74. e KoMIUIEKCHBIH KOAPPHUIMEHT pacipOCTPaHEHUS
ANEKTPOMArHUTHOM BOJTHBI (KOMILJIEKCHOE BOJTHOBOE
YHCII0) ONpEeIeTcs

* QapaMeTpaMu cpebl PACIPOCTPAHEHUS;

e HayajabHOU (a3oit KoneOaHus;

® MI'HOBEHHBIM 3HAUYEHHEM aMIUIUTYIbl HAIMpPsHKEHHOCTH
HIIEKTPUYECKOTO OISl BOJIHBL.

75. e Ko dumuent pacnpocTpaHeHUs IEKTPOMAarHUTHOM

BOJIHBI (BOJTHOBOE YHCJIO) 3aBHCHT OT
* [apaMeTpoOB cpeabl PACIPOCTPAHEHUS;
e HayanbHOU (ha3bl KOICOAHNUS;
® CpEeIHEro 3a nepuoj 3HayeHus BekTopa [loiiTunra.
76. e DJEeMEHTAPHBIN AEKTPUUECKUI TUIIOJIb ITPEJICTABISET

c000¥ TPOBO/I, IO KOTOPOMY MPOTEKAET JICKTPHUCCKUI
ToK. IIpu 3TOM UTMHA TIpOBOAA




[>>A;

[~

[ << A (A - nIMHA BOJIHBI),

TaK KaK IIpHA BBIIIOJIHEHUH 3TOr'0 YCIIOBUS BO BCEX
CEUYCHHUSIX MPOBOJIa B TAHHBIII MOMEHT BPEMEHU ¢ = const
IIPOTEKAET OJIMHAKOBBIN TOK.

77.

CKopocTb pacnpocTpaHEHHsI JIEKTPOMAarHUTHON BOJIHBI
B CPEJIE ONPEAECIAETCS

3JIEKTPOMATrHUTHBIMH napaMeTrpamMu cpenbl
pacnpocTpaHeHus;

CPEHMM 3a NEpHOJ 3HaueHneM BekTopa [loiiTuHra;
MI'HOBCHHBIM 3HAYCHUCM aMIUIMTYyAbl HAIIPAKCHHOCTHU
NEKTPUYECKOTO OIS BOJIHBIL.

78.

CKopocCTh pacipoCcTpaHEHUs HIEKTPOMATHUTHON BOJIHBI
B BaKyyMe€ OIPEACIIIeTCS

3J1eKTPOMATHUTHBIMH NMOCTOSTHHBIMU;

CpeIHUM 3a NIepuo 3HaueHreM BekTopa lloiitunra;
MTHOBEHHBIM 3HAa4€HHEM AaMIUTUTYIbl HAMPSKEHHOCTU
SJICKTPHUYCCKOI'O ITOJISI BOJIHBIL.

79.

DneKTpOMarHuTHas BOJIHA, Yy KOTOPOM HEM3MEHHBIH 1o
BEJIMYMHE BEKTOP HANPSHKEHHOCTH 3JEKTPUUECKOTO TOJIS
E , paBHOMEPHO BpaIIasch, B GHMKCHPOBAHHOH TOUKE
IIPOCTPAHCTBA C TCYEHUEM BPEMEHH OIUCHIBAET
OKPY>KHOCTb, Ha3bIBA€TCS BOJIHOM C

SJUTMNTAYECKON NOJISIPU3aLUEN;

JINHEHOM NOJISIPU3ALUEN;

KPYI'OBOM IOJIAPH3ALHEH.

80.

DneKTpOMarHuTHas BOJIHA, Yy KOTOPOi BOOOpakaeMblil
KOHEI] BEKTOPa HaIPSYKEHHOCTH JIEKTPUYECKOTO TTOJIS
E B (pMKCHPOBAHHO} TOUKE MPOCTPAHCTBA C TEUCHHEM
BPEMEHHU IIEPEMEIIAETCS BJIOJIb OTPE3KA MPSAMOU,
coBeplIasi BO3BPATHO-NIOCTYIIATENbHOE ABHKEHUE,
Ha3bIBACTCS BOJIHOM C

AJUTMNTAYECKOMN NOJISIPU3ALNEN;

JIMHEHHOH moJisipu3anueit;

KPYTOBOM MOJISIPU3AIUEN.

81.

Ecnu nMmeeT MecTo aneKkTpoMarHuTHasi BOJHA ¢ KPYyroBOM
HOHHPHSaHHGﬁ, TO IJId 3aJaHHOI'0O MOMCHTAa BPCMCHHA t=
const pacnpeereHne HaIpsHKEHHOCTH AJIEKTPUYECKOTO
nons E B HATPABICHUH PACIPOCTPAHEHHS BOJHBI
MPEACTaBIACTCA

AJUIANITHYECKON CIAPAIIBIO;

KPYI'OBO# CIUPAJIBIO;

rapMOHHYECKUM 3aKOHOM.

82.

Ecamn umeeTr MecTo 31eKTpOMarHuTHas BOJIHA C
SJUTMIITUYECKOMN NOJISIPU3aLMUEN, TO I 3aJaHHOIO
MOMECHTA BPpEMCHHU ¢ = const paclpeacacHue
HAIPSKEHHOCTH DJIEKTPUYECKOTO I10JIA E B
HaIIpaBIEHUU PACIIPOCTPAHEHHUS BOJIHEI IIPEACTABIISIETCS
JJVIMITHYECKON CIUPAJIBIO;




KpyTr'OBOM CIIHPAJbIO;
FapMOHHYECKUM 3aKOHOM.

83.

Ecamn umeeTr MecTo 31eKTpOMarHuTHAs BOJIHA C
JIMHEWHOM NOJISIpU3aLMen, TO I 3aJJaHHOI0 MOMEHTA
BPEMCHHU ¢ = const pacpeaeiCHUue HaAIPSKECHHOCTHU
IEKTPUYECKOro 0Nt E B HANPABICHHH
PacIpOCTPaHEHMs BOJIHBI IIPEACTABIISACTCS
AJUTMNTAYECKON CIIUPAJIbIO;

KpyTr'OBOM CIIHPaJbIO;

TapMOHUYECKHM 3aAKOHOM.

&4.

[ToBepxHOCTB, BO BCEX TOUKAX KOTOPOH BEKTOPBI
HaNPsKEHHOCTEN DJIEKTPOMATHUTHOTO OJII UMEET OJHY
U Ty e (a3y Ha3bIBaETCS

(ha3oBBIM PPOHTOM,

BOJIHOBOW MOBEPXHOCTHIO;

ITOBEPXHOCTBIO PaBHBIX aMIUIATY .

85.

IToBepXHOCTB, BO BCEX TOUKAX KOTOPOI BEKTOPbI
HaNpsHKEHHOCTEH 3JE€KTPOMAarHUTHOTO TIOJISI UMEET OJIHY
U Ty e (a3y Ha3bIBaeTCs

($azoBbIM PpOHTOM,

NOBEPXHOCTBIO PaBHbIX (pa3;

MIOBEPXHOCTBIO PABHBIX AMILJIUTYI.

86.

Ecnu moBepxHOCTH paBHBIX (Pa3 ¥ paBHBIX aMIUIUTY T
AJIIEKTPOMATHUTHOMN BOJIHBI SIBJISTFOTCS TUIOCKOCTSIMHU U
napajuieibHbl IPYyT APYTY, TO TaKas AIEKTPOMATrHUTHAS
BOJIHA HA3LIBACTCS

IJIOCKO HEOTHOPOAHOM BOJHOM;

IJIOCKO MOJISIPU30BAHHON BOJIHOW;

IUIOCKOI OTHOPOAHOI BOJIHOM.

87.

Ecnu moBepxHOCTH paBHBIX (Pa3 ¥ paBHBIX aMIUIUTY T
AJIIEKTPOMATHUTHOM BOJIHBI SIBJISTFOTCS TUIOCKOCTSIMHU U
IIPU 3TOM HE NapajieiabHbl IPYT APYTY, TO TaKas
AJIEKTPOMArHUTHAS BOJTHA HA3BIBACTCS

IUIOCKO HEOHOPOJIHOM BOJIHOIM;

IJIOCKO MOJISIPU30BAHHON BOJIHOM;

IJIOCKOW OJTHOPOJIHOW BOJIHOM.

88.

DneMeHTapHbIM TOYEUHbIN U3TydaTelb U3Ty4aeT
AJIIEKTPOMATHUTHYIO BOJIHY, 00JIa/Iaf0IIY 10
cepryeckoil BOJITHOBOW MOBEPXHOCTHIO;
HWIMHAPUYECKON BOJTHOBOM MOBEPXHOCTHIO;
IJIOCKOM BOJITHOBOM MOBEPXHOCTBIO.

89.

KoMmmiekcHbI BEKTOPHBIN JIEKTPOIMHAMUYECKHI

NOTEHIMAN A, , XapaKTEePHU3YIOLUIUH 10JI€ 3JIEMEHTAPHOTO

AIEKTPUYECKOTO TUTIONS

napaJiesieH NPO/10JILHOM ocH AUTIOJIA
(3J1IeKTpHYeCKOMY MOMEHTY JAMIIO0JIA);
MEePIEeHIUKYISIPEH JIEKTPUIECKOMY MOMEHTY JTUMOJIS;
COBIIAJIaeT ¢ HampasieHueM Bekropa [loiiTunra.




90.

N3iyyenue 3J1eKTpOMarHuTHOM SHEPIUU BEPTUKAIbHBIM
3JIEMEHTaPHBIM DJIEKTPUYECKUM JTUTIONIEM

IIPOUCXOAUT B MEPUIUOHATIBHOM HAIPABIICHUY,
KOHIIGHTPUPYETCsl BOJIU3U HKBATOPUAIBHOW IJIOCKOCTH
AJIIEMEHTAPHOI0 JIEKTPUYECKOTO JUIIOJIS;

NPOKMCXOAUT B PAIMAaTbHOM HANPABJICHHH.

91.

ITone, co3naBaeMoe 3JIEMEHTAPHBIM JIEKTPUIECKUM
JUIIONIEM B OJIMDKHEH 30HE, OnpeaensieTcs Cleay oMU
COCTABJISIFOIIIMIMH BEKTOPOB JIEKTPOMAarHUTHOTO TOJIS (B
ceprueckoi cucTteMe KOOpIuHaT)

MepPHIHOHATLHO# P " paauaIbLHON Er

COCTABJAKILINMH BEKTOpa HANMPAKCHHOCTH
IJEKTPUIECCKOIo moJjf, a TaKke COCTaBJ'IﬂIOI].[eﬁ H(p
HaANPAKEHHOCTH MArHUTHOI'O IMOJIA;

92.

[Tone, coznaBaemMoe 3€MEHTAPHBIM 3JIEKTPUUECKUM
JTUTIOJIEM B TaJIbHEH 30HE, OTPENIETISACTCS CIASAYIOIIMMHI
COCTABJISIIOLIMMU BEKTOPOB AJIEKTPOMATHUTHOTO OIS (B

cepruecKkoi cucTeMe KOOpHaT)
MEPHUIMOHAIILHON £, Hu palHaIbHON E.

COCTABJIAOIIINMHA BCKTOpa HaHpH)KeHHOCTI/I
3JIEKTPUYECKOrO0 TIOJIs, a TakXKe cocTaBisdwomend H 0

HaNpsHKEHHOCTU MArHUTHOTO IOJIS;
E . mH,;

E, m H, (npaBUJIbHBIA 0TBET!).

93.

HopmupoBannas auarpamma HarpasieHHOCTH (JH)
BEPTUKAJIBHOTO 3JIEMEHTAPHOTO 3JIEKTPUUYECKOTO JUTIOJIS
10 HAIMPSDKEHHOCTH T0JIS B JAbHEN 30HE OMUCHIBACTCS
crnenyromiel GyHKIMOHATEHOW 3aBUCIMOCTBIO

sin 3

cos 9,

sin’9.

94.

Hopmupoannas nquarpamma HanpasieHHOCTH (IH)
BEPTUKAJIBHOI'O 3JIEMEHTAPHOI'0 3JIEKTPUUECKOTO JUMOISA
110 MOILITHOCTH B JlaJIbHEH 30HE OMMChIBAEeTCS
cienyomen QyHKINOHATIBHON 3aBUCUMOCTBIO

sin 9

cos 9;

sin*9.

95.

OrHomicHue HAIMPSAKCHHOCTHU 3JICKTPUUYCCKOTO IOJIA E ,

CO31aBacMOro JUIIOJIEM, K HAIIPAKCHHOCTU MAlrHUTHOT O
II0JIA ]7 HC 3aBUCHUT OT KOOPAUHAT TOYKHU Ha6J'IIOI[eHI/I$I

N NCTOYHHKaA 3J'I€KTpOMaFHI/ITHOI71 BOJIHBI U paBHO




H,

~

MOCTOSIHHOM BEJIMUMHE , KOTOpas OMpeaACIsICTCA

a
3JIEKTPOMArHUTHBIMH ITapaMeTpaMu cpefibl. J1a
BEJIMYMHA Ha3bIBACTCS

CKOPOCTBIO 3JIEKTPOMAarHUTHOM BOJIHBI,

BOJIHOBBIM CONIPOTHBJICHHEM;

KO3(QQHUIHUEHTOM pPACIPOCTPAHEHUs 3JIEKTPOMArHUTHOU
BOJIHBI.

96.

BonHOBOE cOnpOoTUBIIEHHE CPENIBI ONIPEIETSIETCS
UCKITIOUUTENBHO

MTHOBEHHBIMH 3HAYEHUAMH BEKTOpOB E 1 H ;
CKOPOCTBIO  PAacCHpOCTPAHEHUSI  AJIEKTPOMArHUTHOM
BOJTHBI

3J1eKTPOMATHUTHBIMHU napaMeTpaMu cpeabl
pacnpocTpaHeHus.

97.

BonHoBoe comnpotuBieHne Bo3ayxa (Bakyyma)
COCTaBJIIsICT

120 w;

60 m;

270 m.

98.

JIMuHOM AJIEKTPOMAarHUTHOM BOJIHBI HA3bIBACTCS
paccTosiHKE, KOTOPOE BOJIHA IIPOXOAMT 3a MEPHOT
BPEMEHHU, pPaBHbIN

772 (T — nepuoA >AEKTPOMArHUTHOTO KOJIeOaHMs ),
T,

2T.

99.

OTHOLIEHNE MIIOTHOCTH ITOTOKA MOIIIHOCTH,
CO3/1aBa€MOI'0 PEAIbHOM aHTEHHOW B pacCMaTpUBAEMOM
HarnpasieHuu (3, @) NpH yCIoBUH 7 = const (1 -
paccTosiHue 0 TOUYKH HAOIIOCHHUS) K TNIOTHOCTH
IIOTOKA MOIIHOCTH, CO3/1aBa€MOr'0 HEHANPaBJICHHBIM
MU30TPOIHBIM U3JIy4aTesieM, IIPU OJHOU U TOU ke
HOJBOJIUMON K HUM MOIITHOCTH Ha3bIBa€TCs
JMarpaMMoi HarpaBJIEHHOCTH;

k03¢ duueHTOM HANPaBJIEHHOI0 aeicTBUS
AHTEHHBI,

KO2(DPUITMEHTOM YCHIICHUS aHTCHHBI.

100.

MaxkcumanbHas BennunHa KH/I (koaddurmenta
HaNpaBJIEHHOTO JACHCTBUS) FIIEMEHTApHOTO
AJIEKTPUIECKOTO AUMOJISA, TToJTydaemas mpu & = /2,
COCTAaBIISIET

L5;

1,0;

2,0.

101.

MOHIHOCTB , n3jirydyacmas BCPTUKAJIbHBIM

SJICMCHTAPHBIM 3JICKTPUYCCKUM NUIIOJICM

npsiMO NPONOPUHOHAIbHA KBaJparTy TOKA,
NMPOTEKAOLIEro N0 MPOBOJAHMKY, M KBAaJApPaTy IJHHBI
AUTOJISA;




e o0paTHO IIPONOPLIMOHAJIbHA KBaJIpaTy TOKa,
MPOTEKAIONIEro MO TMPOBOJHUKY, M KBaJApaTy IJIUHBI
JTUTIONIS,;

® 3aBHCHUT TOJBKO OT JJIMHBI U3JTy4aeMOil BOJIHBI.

IlepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04YHOM (HOPMBI
0o0yd4eHwus1, mpecTaBlIeHbl B Tadmie 19.

Tabnuna 19 — IlepeyeHb KOHTPOIBHBIX PaOOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPENCNAIONIME  IMPOLEAYpbl  OLIEHWBAHUS
WHIMKATOPOB, XapaKTEpU3YIONIMX JTambl (OPMUPOBAHUS KOMIICTECHIMH, COIEpXKATCSI B
JOKaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYOmUX TMOPSAIOK W TPOIEIypY
IPOBEJCHUS TEKYIIETO0 KOHTPOJISl YCIIEBAEMOCTH M TIPOMEKYTOUYHON aTTeCTaluy 00yYaroIiXCst
I'YAIL

1. MeToauyeckue ykazaHus JJisi 00y4alOIIMXCs 10 OCBOEHHIO TN CIUNINHBI

[lenpto AMCUMIUIUHBI SBISETCA — IMOJNyYEHHE CTYJIEHTAaMU HEOOXOIUMBIX 3HAHUH,
YMEHHUM M HaBBIKOB B 0O0JACTH 3JIEKTPOJMHAMHKU U PACIpPOCTPAHEHHUS PaJMOBOJIH, CO3/JaHUE
MoJIIepKUBAIOIEl 00pa30BaTeIbHON Cpellbl MPEenoJaBaHusl Ha OCHOBE JIEKIIMOHHOTO Kypca U
nabopaTopHbIX ~ paboOT,  MpeJoCTaBiICHHME  BO3MOXKHOCTH  CTyJE€HTaM  pa3BUTh U
MPOJEMOHCTPUPOBATh HaBBIKU B 00JIACTH 3JIEKTPOMarHeTu3mMa

Metoguyeckne yka3aHusi [JJsi O0y4alOIIMXCSl 1O OCBOCHHMIO JICKIIMOHHOIO
MaTepHaJia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOoKoe M SCHOE M3JI0KeHHe ydyeOHoro Martepuana. Ha3zHaueHHe COBpPEMEHHOW JEKIMH B
paMKax AHUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOPMALMIO IO TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJeM JUCHMIUIMHBI, METOJOB HAyYHOrO TIIO3HAHMSA, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIciau. B ydyeOHOM mporecce JIeKIus BBINOIHIET METOJ0JOTHUYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 00slacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
[IOKAa3bIBACT B3aUMOCBS3b C JPYTUMU JUCLUIUIMHAMM.

[Inanupyemsble pe3yabTaThl IPU OCBOSHUH 00YUaIOIMUMCS JIEKIIMOHHOTO MaTepuaia;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX OIpPEAEIISICTCS LEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOHU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEMNOJIaBATENEM;

— pa3BuTHE MPO(ECCHOHATBHO—JEJIOBBIX  KadecTB, JIIOOBU K MpeAMETy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHHE HEOOXOJMMOI0 MHTEpeca, HeOOXOAUMOTO Ul CAaMOCTOSATEIbHON padoThI;

— IIOJIyYeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHs Ha OJIMKalIINe TObl;

— HayuduTCsl METOAMYecKH o0paldaThiBaTh MaTepuan (BBIAEIATh IVIABHBIE MBICIU U
IIOJIOKEHUS, IPUXOAWTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HUX B  Pa3jIM4YHBIX
(bopMyIIHpOBKax);

— MOJIy4€HHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U IOHATHI.

JIeKUMOHHBI MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN  CIIAWIOB U
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpH MPOBEAEHUM KOPOTKMX JTUCKycCUH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENIBHBIX TEMATHK 10 TUCIMILIIHHE.




CrpyKTypa npeaocraBieHus JEKIIMOHHOIO MaTepuaa:

— _TIOCTaHOBKa KOHKPETHOM 3a/1a4yil ¥ BBOJHBIE COOOPaKEHUS;

— _ M3JIOKEHHE MaTeMaTHYeCKOro afmnapaTta IPUMEHUTENIbHO K TeME JICKIUY;
— TpuBledYeHHEe (PU3MUECKOTO OMUCAHUS 3a]a4, 3TIaraeMbIX B JICKIUH.

MeTtonnyeckue yka3zaHusi 1Jisi 00y4awIMxcsl MO NPOXOKIECHHIO J1a0OPaTOPHBIX
padoTt

B xome BwimonHEeHUsT JTa0OpaTOpHBIX paboTa OOydaromuics MODKEH YriayOuTh u
3aKpENUTh 3HAHM, NMPAKTHUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUM C KBAIM(UKAMOHHOW XapaKTEPUCTUKOW OO0ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTHYECKOM YacTe U KOHTPOJbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTopHBIX pabOT OO0ydaromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3y4YeHHs] JUCLUIUIMHBI, ONpEeNeNseMOld YydeOHbIM IUIAHOM U OTHOCUTCS K CpPEICTBaM,
00eCTeynBaroIIUM PEIICHUE CIeIYIOINX OCHOBHBIX 33/1a4 y 00y4aroerocs:

— nOpuoOpeTeHHe HaBBHIKOB HCCIIEJOBAHMS IPOLIECCOB, SBIEHUH UM  OOBEKTOB,
U3y4aeMbIX B PAMKaxX JaHHOW JAUCIUILINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JAETalu3alus TEOPETUUECKUX 3HAHUM, MOJYyYEHHBIX Ha
JCKIHX;

— TOJyYeHHe HOBOW MH(OPMAITUH 110 N3y9aeMOi AUCIUILINHE,

— npuoOpeTeHrne  HaBBIKOB  CaMOCTOATENbHOHW  paboThl ¢ J1abopaToOpHBIM
00opyAOBaHKEM U MPUOOpaMHU.

JIaGopaTopHbI€ 3aHATHUS IPOBOAATCS B CIIELUAIbHON 1abopaTopuu «DIEKTPOANHAMUKA U
pacupocTpaHeHue  paauoBoH»  Kadeapel Ne 21 «PagMOTEXHMYECKHX  CHCTEM W
ONTO3JIEKTPOHHBIX KOMILJIEKCOB» B ayauTopuu 11-01a Ha yn. b. Mopckoii.

Jlnst BBIIOJHEHHUsT JTa0OpaTOpHBIX padoT, oOyuarommecs Ha TOOPOBOJILHOW OCHOBE
(bopMHpPYIOT U3 COCTaBa IPYIIbI HECKOJIBKO «Opuram mo 2 — 3 yenoseka B Kaxaoi. Kaxmoit u3
«Opuram» mpernoaBaTeNneM Ha3HadaeTcs taboparopHast padora. Kaxxnoit mabopatopHoit padore
HpPEIECTBYeT KOJUIOKBUYM, KOTOPBII MPOXOAUTCS cleayouuM oopa3zoM. Kaxiomy cTyeHTy B
«Opuraze» mpernojaBaTellb MEPCOHATBHO 3a1aéT 1 — 2 Bompoca, Kacaromigecs: Ju00 MopsiaKa
BBINOJIHEHUS J1TAOOpaTOpHON paboThl, TMO0 (pU3MUECKON CYTH HCCIEAyeMOro B HEH SBICHMHS.
CTyneHT cuWTaeTrcs JMOMYHICHHBIM K BBHITIOJHEHUIO JabOpaTOpHOH pabOThI TOJBKO TIOCIHE
YCIIEUIHOM cJauu KOJUIOKBUYMA.

DKcIeprMeHTabHbIE JaHHBIE, TIOyYeHHBIE B XO/I€ BBHIITOJHEHHS JIAOOPAaTOPHON paboTHI
U IpEeJCTaBICHHbIE B TaOIMUHON (popMe, 3aHOCATCS B MPOTOKOJ. JlomycKaeTcs HaJuuue OJJHOTO
MPOTOKOJIA Ha «OpHUTaTy».

3ammra 7a00paTOpPHBIX paboOT TMpeAnosiaraeT Halaudhue oTd4éra y KaxIoro us3
oOyuarommxcst. OTu€T 1MOMKEH OBITh BBHIMOJHEH II0 BCEM MpPaBHJIaM, NPEAYCMOTPEHHBIM
METOAMYECKUMHM yKa3aHUSIMHU K J1a0opaTopHOil paboTe 1 HOpMaTUBHOM ToKyMeHTauuei BY3a.

[Tocne o3HaKOMIIEHHs C COIEpKAHUEM OTYETA U MPEACTABICHHBIMU B HEM pe3ysbTaTaMu
UCCIIIOBaHMs, TNpenojaBareib 3aJaéT KaxJAoMy M3 OOyYalolIMXCS HECKOJIBKO BOIIPOCOB,
Kacalomuxcsi MO0 TEOPETUYECKOTO MarepHaia, HM3JI0KEHHOTO B METOJMYECKUX YKa3aHUsX,
au00 aHaIM3a MOJIyYEHHBIX HKCIEPUMEHTANbHBIX JAaHHBIX. TOJIBKO MOCHE YCHEIIHBIX OTBETOB
oOydJaromerocsi Ha BOINPOCHl TPEMOJABATeNsi M YCBOCHHS WM TEOPETHYECKOTO MaTepuana,
CTaBHUTCS OLICHKA.

Takum  oOpa3om, TIpH TPOBEICHUH JIAOOPATOPHBIX  3aHATHH  MpENoJaBaTelb
OCYILECTBIIIET KOHTPOJIb YCIIEBAEMOCTH MTOCPEICTBOM CIIEIYIOLINX CPEACTB:

® OIICHMBAIOTCS OTBETHI CTYACHTOB IIPU C/1aye KOJJIOKBHYMa;

® OLCHHBACTCA YCIICIIHOC BBINIOJIHCHUC IMTPOTrpaMMbIl HCCHGHOBaHHﬁ, HM3JI0KCHHOH B
MCTOANYCCKUX YKa3aHUAX U T'PaMOTHOC O(i)OpMJ'IeHI/Ie MMPOTOKOJIA,



e OICHMBaeTCs TpaMoTHOe odopmieHue oTuyéra o JaboparopHol pabore B
COOTBETCTBUHM C TPEOOBAHUSMH METOAMYECKHX YKa3aHWH, a TaKKe HaJMdue B
0T4ETE BBIBOJIOB O PE3yJIbTaTax MPOBEIEHHBIX NCCIICIOBAHMIA;

® OIICHMBAIOTCS OTBETHI CTYACHTOB B XOJI€ 3aLIUTHI TaOOpaTOPHOIl paboTHI.

Bce o1ieHKH, B TOM YHCJI€ UTOrOBas, BRICTABJISAIOTCS 10 5-0alIbHOM KA.

JIst KaKIo# U3 yKa3aHHBIX B TaOnuie 5 mabopaTopHbIX padbot B oubimoteke ['YAII u B
nabopatopuu B ayA. 11-01a umeroTcst METOqMUECKUE YKa3aHUsI.

B tabmume 20 mpeacTtaBieH TMepedeHb METOIWYECKUX YKa3aHUM K BBITIOJHEHUIO
71a60paTOPHBIX PabOT MO AUCHUIUIHHE « INEKTPOAMHAMUKA U PACTIPOCTPAHEHHUE PATHOBOIIHY.

Tabnuua 20 — I[TepeueHb METOIMUECKUX YKA3aHUH K BBIMOJIHEHHUIO JJAOOPAaTOPHBIX padoT

KonnuecTBo 3K3eMIIIAPOB B
Hludp bubnuorpaduueckas cceiika / URL agpec o6ubnuotexe
(Kpome 3IIEeKTPOHHBIX
9K3EMILISIPOB)
621.372 UccnenoBanue ctpyktypsbl noJist BoJiH Hio 1
ns8s H20 nipu paznuyHbIX Harpy3Kax BOJHOBOAA
[Tekct] : MeTOIUYECKHE YKa3aHUS K DJIEKTPOHHBIN pecypce
nabopatopHnoii padote / C.-Iletepb. roc.
aKaJl. a3pOKOCM. MPUOOPOCTPOCHHUS ; COCT.
. B. bnarogemienckuit, b. T. Hukutux. -
CIIb. : U3n-Bo 'YAIL, 1996. - 43 c. : rpad.,
tabu. - bubmuorp.: c. 42 (5 Ha3B.).
621 Hccnenosanue nudpakum 123
N 88 ANIEKTPOMATHUTHBIX BOJIH HA OTBEPCTUH U ®oHp yueOHOTO KopITyca
OATUHAPE : METOAWYECKHE YKazaHus K (I'acremno)
BBINOJIHEHUIO JlabopaTtopHOi pabotel / C.- 11
[Terepo. roc. YH-T a’POKOCM. Cryn.otnen (BM)
npubopoctpoenus ; coct.: JI. A. demopona,
H. A. TI'magxmii. - CII6. : Usp-Bo I'YAII
2010. - 30 c. : rpad., puc. - bubmumorp.: c. 29
(3 Ha3B.).
537('YAID) UccnenoBanue noasspu3aliiOHHBIX 44
N88 XapaKTEPUCTUK JIEKTPOMArHUTHBIX BOJIH ®donx yueOHOTO KOpmyca
[TekcT] : MeTOAMYECKUE YKA3aHUS K (I'acrenno)
BBITIOJIHEHHIO JTabopaTtopHOit padotsl / C.- 37
[TetepO. roc. yH-T a9pOKOCM. Cryn.otnen (BM)
npudopocTpoenus ; coct.: B. C.
Kanammnukos, JI. A. ®enoposa. - CII6. : 13a-
Bo ['VAII, 2005. - 21 c. : Ta6:x., puc. -
bubnmorp.: c. 21 (2 Ha3B.).
26-31 HccnenoBanne NoBEpXHOCTHBIX
BOJIH, PaCIIPOCTPAHSAIOIINXCS BAOJb IUIOCKUX 9
3aMeIAIoMMX cucteM [ Tekcr] : Cryn.otnen (BM)
METOJINICCKUE YKa3aHUS K BBITOJTHCHUIO
nabopartopHoit pabotsr / C.-Iletepl. roc. yH-T
aspokocM. mpudopoctpoenus ; Coct. B. C.
Kanmamnukos. - CII0. : U3n-o I'AAII 2003.
- 25 ¢. : Tabm., rpad.




26-24 Hccnenosanue CTPYKTYpbI

U 88 3JEKTPOMArHUTHOIO MOJISI HAJ MPOBOASILEH 24
TIJIOCKOM MTOBEPXHOCTHIO [Tekct] : Cryn.otnen (BM)
METOJIMYECKUE YyKa3aHUS K BBIMOJTHEHUIO
nmabopaTopHbIX padboT / JICHUHTp. HH-T aBUAIl.
npubopocTpoeHust ; JIeHMHrp. WH-T aBHUAIl.
npudopoctpoenus. - CII6. : [0. n.], 1998. - 28
c. : puc. - bubnuorp.: c. 28 (6 Ha3B.).

26-10 Meroanueckast pazpaboTKa K BBITIOTHEHUIO 5

M54 naboparopHoit pabots! "HccnenoBanue ®oHp yueOHOTO KopITyca
JTUCTIEPCUU M 3aTyXaHHsI BOJIH B BOJTHOBOJIE (I'acremno)
npsiMmoyrosbHoro ceuenus" [Teker] : 211
naboparopHas padota / JIeHUHTp. UH-T Cryn.otnen (BM)

aBuail. npudopoctpoenus ; Cocr. JI. A.
®enoposa; Pen. b. T. Hukutus. - CII6. :
W3n-Bo I'VAIL 2005. - 21 c. : Tab., puc.

B Merommueckux yka3aHHMAX K BBITOJHEHUIO JTaOOpPATOPHBIX PabOT 00O3HAYEHBI IIETH
KaX/10i1 paboThl, MPUBOIUTCS TIepeUeHb JTaO0paTOPHOrO 0OOPYAOBAHHS U CXeMa JIabOpaTOpHOU
yCTaHOBKHU. B ckaToit (hopme IaHbI OCHOBHBIC TEPMHHOJOTMYECKHE MOHSATHS, OTHOCSIIUECS K
UCCIICIOBAaHHIO, Pa3bsICHEHA CYTh UCCIEAYEMBIX (PH3MUECKUX SBICHHM, MPUBEICHBI PAcUETHBIC
dopmynsl. Tam jxe mpencTaBIeHBl TaOMHMIBI SKCIEPHUMEHTAIBHBIX JAHHBIX, ITOJYyYCHHBIX
0o0yyaromuMuCs B XOJ€ BBINOJHEHHs JabopaTopHoil paborel. Kpome Toro, meromndeckue
yKa3aHus coAepikKaT Kak IUIaH MCCIIEA0BAHUS, TAK U METOANKY 00pabOTKN SKCIEPUMEHTAIbHBIX
JTAHHBIX, COCOOBI MX MpeICTaBIeHUs (TIOCPEICTBOM TabIHIl ¥ TpapHUKOB), a TAKKE MPUMEPHBIE
KOHTPOJIbHBIE BOMPOCHL. OTAENBHBIM IYHKTOM B METOJMYECKHX YKa3aHUSAX H3JI0KECHO
coJiepKaHue oT4éra 0 JJabopaTopHoii pabore.

CtpykTypa u popma oT4eTa 0 1a00PATOPHOIi padoTe

[IpuBoasiTCI B METONMYECKHX YKAa3aHUAX K BBIMOJHEHUIO JIA0OpAaTOpPHBIX padoT,
npenacTaBieHHbIX B Tabnuie C, a Takke B pasliene HOpMAaTUBHOM nokymeHTanuu caiita ['YAII
http://guap.ru/guap/standart/titl_main.shtml.

TpeGoBanus k opopmiieHHI0 0TYETA 0 JIAa0OPATOPHOI padoTe

[IpuBomsTCs B METOAMYECKMX YKa3aHUSAX K BBIMOJHEHUIO J1IaOOpaTOpHBIX padoT,
npejcTaBieHHbIX B Tabnuiue C, a Takke B pasjiene HOpMAaTUBHOM nokymMeHTauuu caita ['YAII
http://guap.ru/guap/standart/titl_main.shtml

MeToanyeckue yka3anus JUIsi 00y4alOIIMXCs MO MPOXO0KIEHHI0 CAMOCTOSITeJILHOM
padoTsbI

B Xo/ie BBITIOJHEHHUSI CaMOCTOSITEIBHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJICTBE MpENOaBaTeisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHSL.

Jliis oOy4arommxcsi 1Mo 3a09HOM ¢GopMe OOyYeHHS, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpomecce BBHIMONHEHUS] CaMOCTOSATENLHOW paboThl, y oOydaromerocs: (GopMHpyeTcs
1esiecoo0pasHoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMCHHUS
U HaBBIKA B YCBOCHHWM M CHCTEMATH3alMU MPUOOPETAEMBIX 3HAHUH, 00eCrevYrBacT BBICOKHU
YPOBEHb YCIEBACMOCTH B TEPUOJ OOydYEHHUS, TIOMOTACT TIOJYYUTh HABBIKK TOBBIIICHHUS
po¢eCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMd,  HAMpPAaBISIONIMMU  CAMOCTOSITENILHYIO — paboTy
00yJarOIIUXCsl, SBISACTCS yIeOHO-METOUICCKUI MaTepHal Mo AUCIUILINHE, TIPECTABICHHEIC B
Tabimuax 7 u 8.




[Tepeuens pecypcoB uHpopManmoHHO-TenekoMMmyHukanmonHon ceru MWMHTEPHET,
HEOOXOIMMBIX JUIsl OCBOSHHSI TUCIMIUIMHBI IPUBEIEH B Tabnure 9.

Jlsisi caMOCTOATENBHOM paboThl 00yYaIOUIMXCS MO TUCHHUIUIMHE «DJIEKTPOJMHAMUKA U
pacrpocTpaHEeHUE PAJHOBOIHY MPEIOKEHBI CIICAYIOIINE TEMBI, TPEeICTaBIeHHbIe B Tabaue 21.

Ta6mz1ua 21 - Temsr TEOPCTUICCKOIO MaTCpHraia IJId CaMOCTOATCIIBHOT'O NU3YUYCHUA

No
n/n TeMbl Ha CAaMOCTOATEIILHOE U3yUCHHE

Pa3nes 1. OcHOBHBIC METOABI M TEOPEMbl, HCIOJIb3yeMble IIPH PelIeHUH 32124
3JIEKTPOAHMHAMHMKH

1. Judpakmuss  3MEKTPOMArHUTHBIX ~ BOJIH  HA  Pa3IMYHOTO  PoOja

MPENATCTBUIX, OCHOBBI METOJIOB PEILCHUS 3a1a4 AU(PpaKIUm.

2. | Metoa KpaeBbIX BOJIH B TEOPUU AUDPAKIHH.

3. | Pedpakums 31€eKTpOMArHUTHBIX BOJIH.

Paznen 2. U3iy4eHne 3JIeKTPOMATHUTHBIX BOJIH.
1. [Tone ToueyHOro N30TPOIMHOTO UCTOYHHUKA.

Pa3nea 3. Iliockue 3JIeKTPOMATHUTHBIEC BOJTHBI.

1. [Inockne BOJMHBI B OJHOPOIHBIX AHU3OTPOIHBIX M THPOTPOITHBIX
cpenax.

2. BosiHOBBIE sIBIIEHUS Ha TpaHHUIE paszeiia IBYX cpeld. [loBepXHOCTHBIN
¢ dekr.

3. OTpakeHHE TUIOCKMX BOJIH Ha TPaHUIIE pa3liesia JBYX Cpel. 3aKOHBI

Cuemnmnyca. KoaddunueHntsl oTpakeHus U mnpenomsieHus @Openens. Yron
noJHoro npenomieHus. [lorepu B mpoBoasuiei cpeae.

Pa3nes 4. Hanpagisiemble 3J1eKTPOMAarHUTHbBIE BOJIHBI H HANPABJISAIOLINE
CHCTEMBI.

Jlucnepcusi 3JIeKTPOMarHUTHBIX BOJH B BOJTHOBOJIE.

Bo30yxienue u CBsi3b BOJTHOBOJIOB.

3amMeUISIFOIINE CUCTEMBI.

Pesonatopel. Bo30ykneHue BOJH B HANpaBIAKOIINX CHCTEMax M
pe3oHaTopax.
S. DneMeHTHI HalpaBJsSIOUIMX cUcTeM U TpakToB CBY.

Sl Bl I o

Pa3znen 5. CraTnyeckue M CTAMOHAPHBIE MOJIS.
3JICKTpOCTaTI/I‘-IeCKOC I10JIC TOUCYHBIX 3ap;1;[0B 1 JUITOJIA.
Mertoa 3epKaJbHBIX H300paKeHHI.

DHeprusi AJEKTPOCTATUYECKOTO MOJISI.
DHeprusi CTalMOHAPHOI'0 MATHUTHOTO TOJISL.

nal Bl I o

B Tabnume 22 mnpuBeACHB TEMBI CaMOCTOSATENBHOW pabOThl  OOydYalomMXcs W
COOTBETCTBYIOIIME UM CTPAHHULBI B Y4eOHOM MOCOOUM «DNEKTPOJMHAMUKA U PACIIPOCTPAHEHHE
pamuoBosin» aBTopoB B. B. Hukonsckoro, T. Y. Hukonbckoit. M.: Hayka, 1989.



Taobmuma 22.

Howmep
paszena
JIEKLIMOHHOT O

Kypca

Hazsanwne u COACPIKaHUC Pa3aciioB U TCM
JICKIIMOHHBIX 3aHITHI

Ha3zBanus pa3nenoB u HoMepa
CTpaHHI] Y4eOHOTO TOCOOUS

1.

OcHOBHbIE METObI H TEOPEMBI,
HCMoJIb3yeMble NMPHU pellieHuN 3a1a4
3J1eKTPOAMHAMUKH

Tema 1./Iudpakims 21eKTPOMarHUTHBIX
BOJIH Ha Pa3IMYHOTO POJa MPENATCTBUIX,
OCHOBBI METO/IOB PEIICHUS 33124

TG paKIum.

Tema 2. Metoa KpaeBbIX BOJIH B TEOpUU
TG paKIum.

Tema 3. Pedpaxiius 37eKTpOMarHUTHBIX
BOJIH.

1n.10.1 DiekTpoAMHAMUYECKHE
3aga4u JUPpaKIuu.

n.1.10.1.1 O6mue npencraBiaeHUs.
ITocTtanoBka 3amad.

n.11.10.1.2 [TpubnmkeHHbIe
noaxonel. Meron I'toiirenca-
Kupxroda.

(c.343 - 347)

n.10.2 OTBepcTHe B 3KpaHe.
JAudpaxuusa @paynrodepa.
n.11.10.2.1 IToctanoBka 3amayn.
[Ipumenenue metona ['roirenca-
Kupxroda.

n.1m.10.2.2 Ananu3 audpaxum
Opaynrodepa.

(c.347 -353)

n.10.3 OTBepcTHe B 3KpaHe.
Judppaxuusa @penes.
n.11.10.3.1 u3mMeHenue ycnoBui
HaOJII0/ICHUSI.

n.1.10.3.2 Ananus nudpakuuu
Openes.

(c.453 -361)

1n.10.5 Iudpakuus Ha HUIHHAPE.
n.a. 10.5.1 ITocra"HoBka 3amaun.
.. 10.5.2 TapannensHas
MOJIIpU3aIIHSL.

.. 10.5.3 [lepnenaukysipaas
MOJIIpU3aIIHSL.

.. 10.5.4 O6cyxnenue
pE3yJIbTaTOB.

(c.368 —373)

HN3nydyeHnne 31eKTPOMArHUTHBIX BOJIH.
Tema 1. [Tone ToOue4HOrO0 U30TPOITHOTO
UCTOYHUKA.

m1.9.0 IlpeaBapuresbHbIE
MaTeMaTH4YeCKHe CBe/leHHs.
na. 9.0.1 HurerpupoBanue

HEOJTHOPOJHOTO ypaBHEHUS
I'eneMrossIza.

ILII. 9.0.2 Vcnosue
U3ITy4YEeHHUS.

(c.318 —321)

n.9.1 U3nydyenne 3aaHHBIX
HUCTOYHUKOB.

na. 9.1.1
00CyKIeHue 3a1a4u.

.. 9.1.2 Ananu3 peneHuil.

(c.321 -324)

IlocTanoBka wu




Il1ockne 31eKTPOMAarHUTHBIE
BOJIHBI.

Tema 1. Ilnockue BOJIHBI B
OJIHOPOIHBIX AHU3O0TPOIHBIX u
TUPOTPOIHBIX CPEJIax.

Tema 2. BonHOBbIE SBIEHUS Ha
TpaHUIe paznena JBYX cpen.
[ToBepxHOCTHBIH A PeKT.

Tema 3. OTpaxeHue TUIOCKUX BOJH Ha
TpaHuUIIe pa3ziena IByX cpel. 3aKOHBI
Cuemmyca. Ko unmueHTsr oTpaxeHus
u npenomieHust OpeHens. YTo moJIHOTo
npesnomienus. [lorepu B mpoBoasieit
cpene.

1.5.1 OTpakeHue u npearoMJIeHHE.
n.11.5.1.1 DyeKTpoMarHuTHbIE BOJIHBI
Y ONITUYECKUE JIYUH.

n.11.5.1.2 I[lagesue BOMHBI HA
rpanunyy paszaena cpel. I[locranoBka
3aJjaunl.

n.1.5.1.3 3akonsr CHemnyca.
n.1.5.1.4 CnenctBust BTOpOro 3aKoHa
Cuennuyca.

n.1.5.1.5 Ilpenomnenue npu
MOTJIOUICHUH.

(c.155-162)

1. 5.2 [loss Ipu MageHNH BOJIHbBI
HA IPaHMIy pa3jielia cpea.
n.1.5.2.1 cimyyaii HopManbHOTO
najieHusl.

n.1.5.2.2 HaknoHHoe najieHue.
®opmyiiel OpeHens.

n.11.5.2.3 TloaHOe 3JIeKTPOMAarHuTHOE
noJe.

(c.162 - 171)

Hanpasisiemble
3JIeKTPOMATHUTHbIE BOJIHBI "
HANPaBJSIOIHE CHCTEMBI

Tema l. Hucnepcus

3JIEKTPOMArHUTHBIX BOJIH B BOJIHOBO/JIE.
Tema 2. Bo30yXicHHE H CBS3b
BOJIHOBO/JIOB.
TeMma 3. 3aMeUISIOLINE CUCTEMBI.
Tema 4. Pe3onaropsl.
Bo30y:xzeHue BOJIH B HaNpaBISIIOIIMX
CHUCTEMax U pe3oHaTopax.
Tema 5. DneMEeHTHI
HanpaBJIAIOLMX chucTeM U TpakToB CBY.

n. 4.3 /Iunepcusi, pa3Hble
OIIEHKH CKOPOCTH.

IL.IL. 4.3.1 OoO1iee
MIPEJICTABJICHUE O JUCIICPCHH CPEl U
pacrpoCTpaHESHHH CUTHAJIOB.

na. 4.3.2 Awxamuz cia0oit

JTUCTIEPCUU: TPYNIoOBas CKOPOCTh
BOJIHOBOTO TIpoIiecca.

(c.149 - 152)

1nm.6.3 [Hepuoguveckue
CTPYKTYPBI.

m.m.6.3.1 ITocTranoBska
3agaun. OOmmMe  cBegeHHS O
BOJTHOBBIX ITPOIIECCaX.

m.m.6.3.2 YacTtrle
MEPUOIUYECKHE CTPYKTYDBHI:
UMIIEIAHCHBIE TIOBEPXHOCTH.

(c.212- 215)

n.6.4 Ilepenaua u mnorepm
IHEPIruu B CTPYKTypax

n.m.6.4.1 [lepenaBaemas
MOIIHOCTb U TTOTOHHBIE TIOTEPH.

n.1m.6.4.2 3aryxaHue B
MIPOI0JTHHO-OAHOPOIHBIX
CTPYKTypax: JHEPreTUYECKHMA
aHaJIn3.

n.1m.6.4.3 AHanutuyeckoe
omnpeneneHne Kod(puImeHTa
3aTyXaHUs.

(c.216 —222)

n.7.4 {uzjieKTpUYecKue




BOJIHOBO/bI H POJACTBEHHbIE
CTPYKTYPBI.

1. 7.4.1 Tumsl CTpyKTYp C
TURIIEKTPUIECKUMH dJIEMEHTAMH.
n.m. 7.4.2 Kpyrasiid
TURIIEKTPUIECKUI BOTHOBOJI.
(c.263 -269)

n.7.5 IloockoBbIe, 1IETEBbIE U
Apyrue NJaHapHble CTPYKTYPHbI.
1. 7.5.1 Tunel miaHapHbIX
cTpykTyp. O pa3BuTUM TUHUN
nepenavm.

n.1. 7.5.2 BoiaHoBbIE npoIiecchl B
TUTAHAPHBIX CTPYKTYypax.

(c.276 —281)

n.8.1 O6mas Teopust
3J1eKTPOMATHUTHBIX Pe30HATOPOB.
n.1.8.1.1 Hakomnuienne snepruu B
o0wveme. Pe3onarop u
HAIPAaBIAIONIAs CTPYKTYpa.
n.1.8.1.2 CpoiicTBa nosei
PE30HATOPOB.

n.1.8.1.3 Yuér noreps. loOpoTHOCTH
PE30HATOPOB.

(c.294 -302)

1.8.2 Ilosible pe3oHATOPBI.
n.11.8.2.1 [IpssMoyronabHbIN
pe30oHaTop.

1.11.8.2.2 UMIMHAPUYIECKUI
pe30oHaTop.

n.1.8.2.3 [Ipyrue nosbie
PE30HATOPBI.

(c.303-314)

n.11.1 Beiny:kaeHHble KoJieOaHus.
HN3nyyeHue B MOJIOCTH.
n..11.1.1 IToctanoBka 3amayn.
m.1.11.1.2 CoOGcTBeHHBIE KOJICOaHMS
pe3oHaropa u 6a3uc mojie.
n.1.11.1.3 BeinyxneHHsie
Kosie0aHus IOJIOTO pe3oHaTopa U
0a3uc Mnosew.

(c.384 - 390)

n.11.2 Beiny:K1eHHbIE BOJIHBI.
N3zny4yenue B BOJIHOBOE.
n.a.11.2.1 IToctaHoBka 3agaun.
n.1.11.2.2 coOcTBEHHBIE BOIHBI
BOJIHOBO/IA.

.1.11.2.3 BbIHYy>XKI€HHbIE€ BOJIHBI
[10JIOT0 BOJHOBOJA. Pemienue
3a/1a4i.

(c.396 —402)




5. CraTn4yeckue u CTAllHOHAPHBbIE
noJIs.

Tema 1. DnekrpocTaTHdeckoe
10JIe TOYEYHBIX 3apsAJ0B U JAUIIONS.

Tema 2. Meton 3epKajabHBIX
U300paKEeHHIA.

Tema 3. OHeprus
JIEKTPOCTATUYECKOTO TOJISL.

Tema 4. DHeprusi cTallMOHAPHOTO
MarHUTHOTO TOJIS.

n.2.1. CranumonapHoe moJe,

3JIEKTPOCTATHKA "
MATHHUTOCTATHKA.

mm2.1.1 Cucrema
YpaBHEHUI CTallMOHAPHOTO

AIIEKTPOMArHUTHOTO TOJIA.
m.m.2.1.2.Cucrema

ypaBHEHHH U  OOIIME TOHSITHUS

ANEKTPOCTATUKH.

m.m.2.1.3 MaraurocraTuka.

(c.67-172)

11.2.2 DJIeKTPOCTATHYECKHE MOJIS.

.. 2.2.1 Cuctemsl 3apsiioB.

.. 2.2.2 [IpoBogHUKY B

AIIEKTPOCTATHUKE.

m.a. 2.2.3 EMKoCTb.

n.1. 2.2.4 JIudneKTpuKky B

AIIEKTPOCTATHUKE.

(c.72-83)

n.2.3 cTaliluOHAPHbIE MATHUTHBIE

TOJIs.

1.1. 2.3.1 OcHOBHBIE ypaBHEHUS U

3akoH buo-Casapa.

.. 2.3.2 [loreHuuansl B TEOpUU

CTallMOHAPHOTO MAarHUTHOTO TOJIS.

(c.88-91)

1.2.4 DHeprusi CTalMOHAPHBIX

moJIeii 1 UX 00IIHe CBOMCTBA.

n.11. 2.4.1 DnexkTpuueckas SHEprus u

3apsi.

1.10. 2.4.2 MaraurtHas SHeprusl.

NHIyKTUBHOCTS.

1. 2.4.3 O0mue cBoiicTBa

CTaI[MOHAPHOTO AIEKTPOMArHUTHOTO

TOJIS.

I.1. 2.4.4 AHaIrus NOCTOSHHBIX

TOKOB U 3JICKTPOCTATUYECKHUX TOJICH.

(c.99 — 109)

KonTtponbs camocrosiTenbHOI pabOThl CTYJIEHTOB B TEUEHUE CEMECTpa OCYLIECTBISETCS
clefyomyM obOpazoM. B TedeHme cemecTpa KaxAbli CTYyJEHT JOJDKEH IPEJICTaBHUTH
IpenojaBaTesto JMOO AOKIal, JUOO MPEe3eHTALUI0 Ha BHIOPAHHYI0 MM WIM YKa3aHHYIO
npenojaBaTeneM TeMy. Jlokaan JOIKEH COAEPKaTh HE MEHEE 5 CTpaHMIL TEKCTa, IPE3CHTALMs -

He meHee 10 ciaaiigos.

Kamnaﬂ MMpeaACTaBJICHHAA CaMOCTOATCIIbHAA pa60Ta OLCHUBACTCA NPCIOJaBaTCIEM IO 5-

0aJIbHOM IIKae HUCXOId U3 CIICAYIOIINX KPUTCPHUCB:
® COOTBECTCTBUA HpG,Z[JIO)KQHHOfI TEMCE,

¢ KaueCTBa UIUIHOCTPATUBHOI'O U Fpa(l)I/ILICCKOFO MaTCpHraJIOB;

e TyOUHBI PACKPBITUS TEMBI.




Te noxyangsl ¥ Mpe3eHTAlMU, KOTOPblE HaWIy4yIIMM O0Opa3oM PACKpPbHIBAIOT BBIOPAHHYIO
TEMY, MOTYT OBbITb, [0 COIJIACHIO CTYJEHTa, MPEJICTaBICHBl Ha Bceolliee 00CykKIeHHE B XOJe
JIEKIIMOHHBIX 3aHATUH.

IIpy BBINOJIHEHHM CAMOCTOATENBHOW pPaboOThl OOyyaromuecss MOTYT MOJb30BaThCs
JUTEpPaTYpoOi U yueOHO-CIIPaBOYHBIMU MaTepuaiaMH, MPeICTaBICHHbIMU B Ta0nuuax 7 — 9.

MeToanyeckue yka3aHusl AJs1 O0y4alOIIMXCH MO NMPOXOKACHUIO NMPOMEKYTOYHOMI
aTrecTanuu

[IpomexyTounass  arrectauus  OOydYarOIIMXCS  NpPEAyCMaTpUBAaeT  OLCHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB O0y4YeHHs MO auciuiuinHe. OHa BKIIOYAET B
cebst, kKak ObLIO ckazaHo B pazjaene 10 paboueii mporpammbl «DOHJ OIEHOYHBIX CPEACTB IS
MPOBEJCHUS MPOMEXKYTOUHON aTTecTallud OOydYarolmMXCcs M0 JUCIHIUIMHE», SK3aMeH |
TECTUPOBAHUE.

Dk3ameH — (opMa OIEHKU 3HAHHM, MOTYYEHHBIX O0ydYalomUMCsl B TpOIlecce U3yUeHUs
BCEH MUCHMIUIMHBI, HAaBBIKOB CAMOCTOSITENFHONH pabOTHI, CIIOCOOHOCTH NTPUMEHSTh UX IS
pelIeHusl MPakTUYECKUX 3a7ad. DK3aMEeH MPOBOJUTCS B MEPUOJ SK3aMEHALIMOHHOM CECCHU U
3aBEpILIACTCS] ATTECTALlMOHHOW OLEHKON «OTJIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIHHOY,
«HEYJIOBJIETBOPUTEILHO.

TectupoBaHue MPOBOAUTCS B JIBa ATala: B CEPEIMHE U B KOHLIE ceMecTpa (Ha 3a4€THOU
HeJene).

Cucrema OLIEHOK IpH IPOBENECHUU IMPOMEKYTOUHOW AaTTeCTAlluU OCYIIECTBISIETCS B
COoOTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TeKkymeM KOHTPOJE YCIEeBAEMOCTH U
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOyuwarommxcs 1O HporpamMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa y4eOHOM paboTh
ctyneHtoB B 'Y Aly.

Takum oOpa3om, WTOTOBas OIEHKAa 3HAHUN oOOydaromerocs MO IUCHUIUIMHE
«ONEeKTpOAMHAMUKA U PACTIPOCTPAaHEHHUE PAJMOBOJIH», CKIIAJBIBAETCS U3 OLICHOK, OJyUYEHHBIX

® 3a [10CEIIAeMOCTb JIEKLIMOHHBIX U J1a00paTOPHBIX 3aHATU;

® B XOJIc BBINIOJHEHUS BCEX IMPEIyCMOTPEHHBIX HACTOsIIeH paboueil mporpammoit
71a00paTOPHBIX PadOT U UX YCHEIIHYIO 3aLIUTY;

® B XO0/I¢ BBINOJIHEHHUSI CaMOCTOSITEIbHOI paboThl (MepeyeHb TeM IMpHBEJEH B Tadauue
21 Hacrosmiei paboueil mporpammel);

® IpY MNPOMEKYTOYHOM TeCTHPOBAHUM (TIIPOBOAMTCA B CEpeAMHE CeMecTpa IO
MaTepuagaM JIEKIIMOHHOTO Kypca, IIE€peueHb BOIPOCOB IpHUBEAEH B Tabaupe 19
HacTosIel pabodel mporpaMMmsl);

® [IpY MTOTOBOM TECTHPOBAHWHU (IIPOBOJIUTCS IOCJIE O3HAKOMJICHHS C JIEKIIMOHHBIM
KypcoM Ha 3a4€THOM Hejele, IMepedyeHb BOIPOCOB IpUBEACH B Tadaume 19
HacTosIel pabodel mporpaMMmsl);

® Ha JK3aMeHe.

OLIGHKH BBICTABISIIOTCA 1O S-OanmbHOM mikane (cM. Tabn. 15). HrtoroBas oreHka,
dbopMupyIOMIAsACs Ha OCHOBE YKa3aHHBIX CPEIICTB KOHTPOJS 32 YCIEBAEMOCTHIO, BBICTABIISETCS
Takke Mo 5-0anbHOM IIKae.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBI

Jara BHECEHUs
W3MEHEHHH U
JIOTIOJTHCHUH.

Iloanuces BHecIIEro
W3MCHCHMUS

Coneprkanue U3MEHEHHUIA U JTOTIOTHCHHIHA

Harta u Neo

HpPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii
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