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Annoranus

JucuunnmHa «ONEeKTpOJAMHAMMKA W paclHpOCTpaHEHUE pPaAUOBOJIH» BXOJUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HampaBjeHuto TnoarotoBku/ crnenuanbHocTd 11.03.01 «PaamorexHuka» HamNpaBJICHHOCTH
«PaanoTexHUYeCKre CUCTEMbI PAJANOJIOKAUA U paJuoHaBUTAllUNy. JluCUUIIMHA peanu3yeTcs
kadeapoi «No2 1.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

[IK-1 «Cnoco0eH BBIMOIHATH MAaTEMAaTUYECKOE MOJEIMPOBaHUE OOBEKTOB U MPOIECCOB
M0 TUIOBBIM METOJMKaM, B TOM YHCJIE C UCIOJIb30BAaHUEM CTaHIAPTHBIX MaKETOB MPUKJIATHBIX
[Iporpamm, a TaKXe C UCMOJIb30BaHUEM METOJIOB UCKYCCTBEHHOTO MHTEIIJIEKTa)

I1IK-3 «Cnoco0eH OcCymiecTBIsATh COOp M aHAIW3 MCXOMHBIX JNAHHBIX Ui pacdyera
IIPOEKTUPOBAHUS AECTAJIEH, Y3JI0B U YCTPOUCTB PAIUOTEXHUUYECKUX CUCTEM»

Conepxanve  AMCHUIUIMHBL ~ OXBaThIBA€T  KPYr  BOMPOCOB,  CBS3AaHHBIX  C
3JIEKTPOMAarHeTU3MOM.

JlanHass JOucUMIUIMHA OOBEAMHSET TpOOJEMBbl, OCHOBAaHHBIE Ha CBOMCTBaX U
OCOOCHHOCTSIX AJIEKTPOMArHUTHOTO mosist. [ TaBHOM 3amayeil ABiseTcss pacKpbiTHe (PU3NUIECKOTO
COJIEpXKaHUsI DJIEKTPOMArHUTHBIX TMPOIECCOB B PA3JIMYHBIX CpeAax, CTPYKTYphl MOJEeH u
MOBE/ICHUs BOJHOBBIX siBIeHUI. Oco0asi poib OTBOAUTCA YpaBHEHHsIM MakcBesuia, KOTOpPbIE
HanboJjiee TIOJHO ONHUCHIBAIOT BCIO COBOKYMHOCTh  JJICKTPOMArHUTHBIX  SIBICHUM B
MaKpPOCKOIUYECKUX MaciTabax.

N3ydyeHne MUCHUTUIMHBI JOJDKHO CIIOCOOCTBOBATh YCBOCHHUIO (PU3WYCCKOW CYITHOCTH
BOJIHOBBIX IIPOLIECCOB, NMPUYMH M HCTOYHUKOB H3JIYYEHHS BOJIH, METOJOB pELICHUs 3aaay
ompeneseHuss ToJied Ha 3aJaHHBIX pacctosHusX. OcoOylo poiab  37eCh HrpaeT To
00CTOSITENECTBO, KaK BOJHBI BEIYT ce0sl B pa3lUYHBIX OJHOPOJHBIX U HEOJAHOPOAHBIX Cpeaax,
Ha TPaHUIIC pa3ziesia Cpell, KaKk OHH MPEJTOMIISIOTCSI U OTPAXKAIOTCS.

N3yueHne NUCHUILIMHBI JAeT MPEACTABICHUE O PA3IMYHbIX HAIIPABISAIOIINX CTPYKTYpax,
YTO KpaliHe BaXHO B Bompocax TexHuku CBY, o 3aMmemisiiomux CTpyKTypax, Ha KOTOPBIX
MOCTPOEHbI MHOTHE 3JIEMEHTHI PaJIMO’IEKTPOHUKHU, O PE30HATOPaX, IIUPOKO HCIOIb3YEMBIX B
Pa3IMYHBIX PAJUOCUCTEMAX.

JlaHHas JAMCUMIUIMHA JAaeT BO3MOXKHOCTh TIOHATh 3aKOHOMEPHOCTH  YCJIOBHM
pacrpocTpaHeHUs paJuOBOJIH B OKOJI0O3EMHOM ITPOCTPAHCTBE, B HUKHEN U BEpXHEH aTMocdepe.

C ¢usnueckoil TOYKM 3pEHHS] PACCMATPUBAIOTCS pA3JIUYHbIC SIBICHHUS - paccesHUe,
nudpakmus, pebpakuus U T. 1. BakHas poiib OTBOAUTCS 37€Ch TMOBEICHUIO DPAJUOBOIH B
YCIIOBHSIX BO3ACHCTBUS HA HUX PA3IMYHOTO POJA MPEMSTCTBUM.

[IpenogaBanue JUCHUILIUHBI TPEAyCMaTpUBAET Cleayrone (GopMbl OpraHU3aIuN
yueOHOro mporiecca: JEKIUH, JadopaTopHble paboOThl, camocTosTeNbHas paboTa CTyAEHTa,
KOHCYJIbTAIINH.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B hopMe dK3aMeHa.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBNseT 3 3adeTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUS IO TUCIUILTUHE «PYCCKHM »



1. [lepeueHs TUTAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO TUCIUTUTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JlanHasi JOUCHUIUIMHA OOBEOUHSET MPOOJIEMBbI, OCHOBAaHHBIE HAa CBOWCTBAX W
OCOOCHHOCTSX 3JICKTPOMArHUTHOTO IMoJisl. ['JTaBHOM 3aj1adeil sSIBISAETCS pACKPhITHE (QU3HYECKOTO
COJICp’KaHUsI DJICKTPOMATHUTHBIX IPOIECCOB B PA3MUYHBIX CpeAax, CTPYKTYphl TOJEH U
MOBEJICHUST BOJHOBBIX siBJicHUI. Ocobasi pojib OTBOJMUTCSA YpaBHEHHsIM MakcBesuia, KOTOpBIC
HaubOoJee TMOJHO ONKHCHIBAIOT BCKO COBOKYITHOCTh  JJIEKTPOMArHUTHBIX  SIBICHUA B
MaKpPOCKOITMYECKUX MacITadax.

W3yuenne NUCHUIUIMHBI JOJDKHO CIIOCOOCTBOBATh YCBOCHHUIO (DM3MUYECKOW CYITHOCTH
BOJIHOBBIX IIPOLECCOB, IPUYMH M HCTOYHUKOB M3IY4YCHMsI BOJH, METONOB pEUICHMs 3anad
ompeneNieHus ToJel Ha 3aJaHHBIX paccTosHUAX. OcoOylo poib  37ech Wrpaer To
0OCTOATENILCTBO, KaK BOJHBI BEAYT ce€0sl B PA3JIMYHBIX OJHOPOJHBIX U HEOJHOPOJHBIX Cpelax,
Ha TpaHUIIe pa3/elia Cpell, KaKk OHU MPEJTOMIISIFOTCS U OTPaXKaroTCsl.

N3ydyeHne IUCUUIUIMHEBL JA€T MPEACTABICHUE O PA3IMYHBIX HAIIPABIIOIINX CTPYKTypax,
YTO KpaliHe BaXHO B Bompocax TexHuku CBY, o 3aMmemisiromux CTpYKTypax, Ha KOTOPBIX
IIOCTPOEHBI MHOTHE 3JIEMEHTBI PAJUO3JIEKTPOHUKH, O PE30HATOPAX, UIMPOKO HCIIOJIB3YEMBIX B
Pa3JIMYHBIX PaAUOCUCTEMAX.

JlaHHas  AMCUUIUIMHA J@eT BO3MOXKHOCTh IOHATh  3aKOHOMEPHOCTH  YCJIOBUH
pacnpocTpaHeHusl paJuOBOJIH B OKOJIO3EMHOM IIPOCTPAHCTBE, B HUKHEN U BEpXHEH atMocdepe.

C ¢usnueckoil TOUKM 3pEHUS pPACCMATPUBAIOTCS pa3iIMyHbIE SIBICHHUS - pacCesHUe,
mudpaknus, peppakuus u T.0. BaxHas poib OTBOIUTCS 3/1€Ch IOBEICHHIO PAJWOBOJH B
YCIIOBUSAX BO3IEHUCTBUS HA HUX PA3JINYHOIO POJa MPENATCTBUM.

1.2. JlucumnimHa BXOAMT B  COCTaB  dYacTH, (HOpPMUPYEMOH  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BhICHIEr0 00pa3oBaHus (Jajiee —
OII BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTAaTOB O0yUEHHS 110 AUCLUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00jaiaTh CileTyOLUMU
KOMIETEHIMSIMU WM UX YacTaMU. KoMneTeHMy U UHAUKATOPhl UX JTIOCTH)KEHUS MPUBEJICHBI B
tabmuie 1.

Tabnuna 1 — [lepeuenb KOMIETEHIIMI U UHAUKATOPOB UX JTOCTHIKEHUS

Kon u
Kareropus (rpynna) Koz u HanMeHoBaHNE HHIUKATOPA JOCTHKECHHUS
HauMEHOBaHHE

KOMIICTCHIIUHN KOMIICTCHIINHN
KOMIICTCHIIUHN

I1K-1 Crocoben
BBITIOJIHATH
MaTeMaTU4YeCKOe
MO/JICIIUPOBAHHE
00BEKTOB U
MIPOIIECCOB IO
THUIIOBBIM
[MpodeccuonanbHble | METOJIMKAM, B TOM
KOMIICTCHIINHU quclie C
HCIIOJIb30BAHUEM
CTaH}IapTHBIX
[TAKETOB
HpI/IKJ'Ia,HHBIX
porpaMM, a TakXKe ¢
HCIIOJIb30BAHUEM
METO/IOB

[TIK-1.Y.1 ymeTs cTpoutsh (pusnueckue u
MaTeMaTU4YeCKUEe MOJEIN MOJIEIIEH, Y3II0B,
OJIOKOB paOTEXHUYECKUX YCTPONCTB U CUCTEM




HCKYCCTBCHHOTI'O
HUHTCIIJIICKTA

I1K-3 Cniocoben IT1K-3.3.1 3HaTh OCHOBHbBIC TEXHUYECKUE
OCYIIECTBIISITH COOP | XapaKTEPUCTUKU PATUOTEXHUIECKUX CUCTEM

u ananu3 ucxoaubix | [1IK-3.V.1 ymeTs ocymecTBiasTs cOOp U aHAIH3
JIAHHBIX ISl pacueTa | MCXOJHBIX JaHHBIX Ui pacyeTa JieTajeH, y3JioB U

[Tpodeccuonanpubie 9
U TIPOEKTUPOBAHUS YCTPOMCTB PaAMOTEXHUUECKUX CUCTEM
KOMITETEHIIMH .
JIeTaJICH, Y3JIOB U [1K-3.B.1 BnageTs HaBbIKaMU 0OOCHOBAHUS U
YCTPOMCTB WHKEHEPHOTO paciyeTa OCHOBHBIX TEXHUYECKUX
PAAMOTEXHUYECKUX | XapaKTEPUCTHUK JIeTaJieH, Y3JI0B U YCTPONCTB
CUCTEM PaIMOTEXHUYECKUX CUCTEM

2. Mecto quctumauael B cTpykType OI1
JlucuumuimHa MoXKeT 0a3MpoBaThCs HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IPY U3YYCHUHU CIICAYIOIIMX JUCIMILINH:

— «Marematuka,

— «Du3uka,

— «ONEKTPOHUKAY,

— «OJNEKTPOTEXHUKA.

3HaHHUs, NOJyYEHHBIEC IPU U3YYEHUH MaTepHalla J1aHHON JUCHUIUIMHBI, UMEIOT KaK
CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:

— «YcrpoiicTBa npuemMa u 00pabOTKU CUTHATIOBY,
— «CIyTHHKOBBIE CUCTEMbI HABUTALIUN),

— «PaguoTexHUYeCKHE CUCTEMBI CIICIIHAILHOIO Ha3HAUCHUS.

3. O0BeM H TPYAOEMKOCTh JUCITUTUTNHBI
JlanHbple 00 o01ieM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4eOHOM
paboThI O AUCIUIUTHHE (M pacTpeie]IeHne 3TOH TPYAOEMKOCTH TI0 CeMecTpaM) IPeACTaBICHbI B
Tabmuie 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTUHBI

TpynoeMKocTb 1o
Bun yuebnoii paboTbl Bcero ceMecTpam
Nob
1 2 3
Oowan mpyooemKocmp OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoi no02omoeKu 8 8
Ayoumopnule 3anamus, BCEro vac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
naboparopusie pabotsl (JIP), (dac) 8 8
KypcoBoii npoekT (padota) (KII, KP), (gac)
HK3aMeH, (4Jac) 9 9
Camocmosmenvnas paboma, Bcero (dac) 83 83
Buo npomescymounoit ammecmayuu: 3ayer, JK3. DK3.




mudd. 3auer, sk3amen (3auer, Judd. 3auq,
DK3.*%*)

*x o
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. Coneprxanue TUCHUILTAHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHATHH.
Paznensl, TEeMBI AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pa3}lem>1 TEMBI JUCITUITIIMHBI .HCKHI/II/I I13 (C3) 1P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. OCHOBHBIE TIOJIOKEHUS TCOPHH 5 17
JJIeKTpOMarHeTu3mMa

Pasnen 2. M3mydeHne 3J€KTPOMarHuTHOTO TTOJIS 1 17
Pasznen 3. IInockue 3ne€KTpOMAarHUTHBIE BOJTHBI 1 16
Pasnen 4. JIuHMM niepeiayu, BOJTHOBO/IBI 2 4 16
Paszen 5. PacripocTpaneHue paaroBOJTH 2 4 17
Hroro B cemectpe: 8 8 83
Uroro 8 0 8 0 83

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oya;yulei
PO EeCCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tab6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u congep:kanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
1 OcCHOBHBIE TIOJIOKEHUS TEOPUM BJIEKTpPOMarHeTu3Ma
WuTterpanbHble u muddepeHnranbHbIe YpaBHEHHUS

anekTpomarnerusma Juddepennmansuas Gopma 3akona Oma.
3akoHbl: ['aycca, Hepa3pbIBHOCTM MAarHMTHBIX CHJIOBBIX
JIMHHUM, TIOJJHOTO TOKA, JJEKTPOMArHUTHOM HWHIYKIHH.
MarepuaibHOE  ypaBHEHHE Ui DJIEKTPUUYECKOTO  IIOJIA.
SIBnenne nHamarnnumBaHus. IlomHas cucrema ypaBHEHUH
Makcsea. YpaBHeHust Makcsemia InIE:
MOHOXPOMAaTHYECKHUX KoJieOaHui. Kommnekcnas
JIADJIEKTPUYECKAs] MPOHULAEMOCTb. YTOJ JHUAJIEKTPUYECKUX
norepb. YpaBHeHus ['enpmronbia. BomHOBOM  Xapakrtep
ANIEKTPOMArHUTHOTO TOJsA. ['paHUYHBIE YCIOBUS ODHEPrus
AJEKTPOMATHUTHOTO TOJS. DHEPreTUYEeCKUe COOTHOLIECHUS B
JNEKTpOMAarHuTHOM rmone. Teopema YmoBa-IloliHTHHTA.
['pannuHbIe 33724 DJICKTPOJAMHAMHUKUA. AHAIUTHYECKUE U
YUCJIEHHBIC METOJIbl PEIIEHUs TPAHUYHBIX 33]1a4.

2 N3nydenne »nekTpoMarHUTHOro nmojs M3mydenue
DIIEKTPOMArHUTHBIX BOJH B CBOOOAHOM MPOCTPAHCTBE
DIIEeKTPOANHAMUYECKHE MOTEHIINABI Teopema

3ara3abIBaromnx IIOTCHIINAJIOB B036Y)KII€HI/IC




HNEKTPOMArHUTHBIX ~ IOJIeW  3aJaHHBIMH  HMCTOYHUKAMH
Hudpakumonnsii  meron  Kupxropa wu  usnyueHue
HIICKTPOMArHUTHBIX BOJIH Pa3IMYHBIMU HCTOYHUKAMH

[Tnockue anekTpomMarHuTHbIE BOJHBI Ilnockue BoOJHBEI B
pa3iauuHbIX cpenax HopmanpHoe majgeHue BOJH Ha HJCANbHbIN
Metain HopmanbHOoe masneHue BoNH Ha JaudiiekTpuk [lajgenue
BOJIH TIOJl MPOM3BOJIBHBIM yrioMm Yron bpiocrepa Ilomnoe
BHYTPEHHEE OTPAKEHUE

JluHMM TepeAayd, BOJHOBOJBI DJIEKTPOMArHUTHBIC
BOJIHBI B HAINPAaBILIOIIMX CUCTEMax Buabl HampaBIIsIOMINX
CHCTEM, COOCTBEHHBIE BOJHBI B BOJIHOBOJIaX, IOBEPXHOCTHBIE
BOJIHBI, BOJHBI B  MHUKPOIOJOCKOBBIX, IIEJNECBBIX |
KBAa3HMONTHYECKUX CHCTEMax, BO30YXIEHHE HAIPaBIISIOIINX
CHCTEM, TOTEPH DPHEPrHU DIJICKTPOMArHUTHBIE KOJeOaHUS B
00BEeMHBIX pe3oHaTopax Pe3oHaTopsl mpocToil  (popmel,
coOCTBeHHAs TOOPOTHOCTh PE30HATOPOB

Pacnpoctpanenue paaroOBOJIH. Pacnpoctpanenue
paiMoOBOJIH  BONMW3M  TMOBEPXHOCTH  3eMJIM  3aKOHBI
pactpocTpaHEHHsT BOJIH HaJ TOBEPXHOCTHIO 3eMJIHM, B
atmocthepe u monoctepe TpomocdepHoe pacmpocTpaHeHHE
panuoBosiH  PacnpocTpaHeHue pajMOBOJIH B YCJIOBHUSX
MEepPeceYeHHOW MECTHOCTH U TpU HAIWYUHM [PEMsITCTBHMA
Mojienu 1 MeToJIbl pacuera paguoTpacc

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOCMKOCTh ITPUBE/ICHBI B TAOJIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPAaKTUUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3zena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIuIIE 6.

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne HaunmenoBanme nabopaTopHbix paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MOJATOTOBKH, | JUCIIMII
(gac) JIMHBI
Cemectp 6
1 | UccrnenoBanue CTPYKTYpbI 2 4
ANEKTPOMArHUTHOTO TOJIS HaJ[ IIPOBOISAIIEH
MMOBEPXHOCTHIO, YacCTh |
2 | HUccnenoBaHue CTPYKTYpbI 2 4
AJIEKTPOMArHUTHOTO TIOJISI HAJI TPOBOISTICH




MMOBEPXHOCTHIO, YACTh 2
HccnenoBanue 31€KTpUUECKUX TAPAMETPOB 2 5)
CpeA ¢ IIepOX0BaTON MOBEPXHOCTHIO, YacTh |
HccenenoBanue 3JIEKTPUYECKUX [TApaMETPOB 2 5)
CpeA ¢ IEepOX0BaTON MOBEPXHOCTHIO, YacTh 2

Bcero 8

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaroImuXxcs
Bunpl camocTosiTennsHON paboOThI M €€ TPYIOEMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmmua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeoOpeTHIecKoro MaTepuana
73 73
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoMeXyTOYHOMU 5 5
atrectauuu (I1A)
Bcero: 83 83

5. I[lepeuenp yueOHO-METOIMUECKOTO 0OECTICUEHHS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaroImuXcs MO JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeyeHb neyaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUI
[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

Komiuectso 3x3eMInsipoB
HIudp/ B Oubnmoreke
bubnnorpaduueckas ccplika
URL anpec (KpoMe AIIEKTPOHHBIX
9K3EMIUISIPOB)
537.8(075) I" 83 537 DJIEeKTpoIMHAMUKA U 100(2), I'C(12),
MHUKpPOBOJIHOBasA TexHuKa: yueOHuk/ | 'CU3(1)

A. JI. T'puropses. - 2-e u31., J01.. -
CII6.: JIanb, 2007. - 704 c.

621.396.2 K 85 621.396

Hanpasnstomue cpensl B
AIIEKTPOCBSI3U U CPEICTBA UX
3amuThl: yueoHoe mocooue/ A. @.
Kpsuko; C.-ITerep6. roc.
noymtexH. yH-T. - CI16.: 3n-Bo

CO(10), DO(4)




ITonutexH. yH-Ta, 2012. - 132 c.:

621.37 OneKTpoJuHaMHKa 15

H64 Y pacrpocTpaHECHHE ®donx yueOHOrO
pamguoBoiH [Tekct] : yuebHOE kopnyca (I"actemnno)
nocobue / B. B. Huxonsckuii, T. W. 3
Hukonbckas. - 3-e usf., nepepad. u Cryn.otnen (BM)
norn. - M. : Hayka, 1989. - 544 c. :
puc. - bubmmorp.: c. 540 - 543. -
ISBN 5-02-014033-3.

5.537.8(075)I'YAII) Kanamnuxkos, B. C. 12

K17 TexHuueckas 3JIE€KTPOIMHAMUKA. ®donx yueOHOrO
Harmpasnsitoiiue cucreMsl U kopnyca (I"actemnno)
HaIpaBJIsieMbI€ BOJIHBI 61
[DneKkTpoHHBIH pecypc]: yueOHOoe Cryan.otnen (BM)
nocobue/ B. C. Kanamnukos, A. B.
[Ipycos; C.-IletepO. roc. yH-T
a’POKOCM. MPUOOPOCTPOCHUSI. -
JlokyMeHT BKJIto4aer B ceds 1
daiin, pazmep: (464 Kb). - CII6.:
PO I'VAIL 2001.

535 denopos, Bukrop Buktoposuy. 27

@ 33 Enunas teopus nonst [Tekcr] / B. ®onp yueOHOTO
B. ®enopos ; C.-Ilerepb. roc. kopmyca (["acremno)
anektporexH. yH-T "JIDTU". - CIIG.
: U3p-Bo I'OTY (JIDTN), 2009. -
248 c. : puc. - bubauorp.: c. 245
(41 na3B.). - ISBN 978-5-7629-
0998-3

621.37 DneKTpoANHAMUKA 20

K78 U pacipoCcTpaHEHUE PaIUOBOJIH ! ®onj yueOHOTO
yuebHoe mocobue / H. I1. Kpacrox, kopmyca (["actemno)
H. JI. IetmoBwu. - M. : Beicmr. mik., 3
1974. - 536 c. : puc. - bubauorp.: c. Cryn.otnen (BM)
530 - 532 (79 nazB.).

621.37 ITetpos, bopuc Muxaiinosuu.

I130 DneKTpoauHaMUKa U 5
pacnpocTpaHeHHe paJuOBOIIH Otnen .
[Tekcr] : yueOnuk / b. M. Tletpos. bynmamenTanbHOM
- 2-e u31., uctp. - M. : Topsiuas JIATCPATYpPBI
muus - Tenekom, 2003. - 558 c. :
puc., rpad. - bubnuorp.: c. 546 -
550 (106 Ha3B.). - ISBN 5-93517-
073-6 : 204.60 p.
Nznanue nmeer rpud
MunucrepcTBa 06pasoBanus PO.
Ha c. 539 - 546 : ITpuiioxenus.
®opmyibl. DyHkiuu. Pemenue
ypaBHeHul. [IpeaM. ykas. : c. 551 -
553

537 ['puropses, A. /1. 2

I' 83 DNEeKTpOANHAMUKA U Otnen
MHUKPOBOJTHOBAs TexHHUKa [ Tekcr] : byHITaMEHTATBHOU




p.

yueOHuk / A. JI. I'puropbes. - 2-¢ JTUTEPATYPHI
u3n., goi. - CIIO. : Jlans, 2007. - 13
704 c. : puc. - (YueOHUKH IS ®donx yueOHOTO

BY30B. CrieruaibHas JUTepaTypa).
- buGmmorp.: c. 692 - 693 (43
Ha3B.). - [IpenM. ykas.: c. 694 - 698.
- ISBN978-5-8114-0706-4 : 821.48

kopmyca (I"acremno)

7. IlepedyeHb 251eKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»

[Tepeuenn SJIEKTPOHHBIX
TEJICKOMMYHUKAIIMOHHONW CETH
npuBe/ieH B Tadsmie 9.

«MHTEpHETY,

pecypcoB nH(pOPMaLIMOHHO-
HEOOXOAUMBIX JJII OCBOCHMS JIUCIMIUIAHBI

O6paSOBaTeJ'IBHBIX

Tabmuuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HanmeHnoBanue

http://lib.aanet.ru/

OnexTponHas 6ubnuoreunas cuctema ['YAII (s noctyna
HeoOXoIMMa aBTOPHU3AIUs TI0 HOMEPY YUTATEIECKOTO
owuiera).

http://techlibrary.ru/

Texuuueckas Ondimorexa.
IlepeBosiHBIE M PYCCKOSI3bIUHBIC U3/1aHUS, 00ObEANHEHHBIC B
o0 KaTaJIOT HAyYHO-TEXHUYECKOM JINTEPaTyphl.

http://www.rsl.ru

Poccuiickas rocynapcTBeHHas 6ubauorexa

http://www.nlr.ru

Poccuiickas HammoHanspHasa OMOIMOTEKA

http://www.libfl.ru

Bceepoccuiickas rocynapcTBeHHas 6M0innoTeka
MHOCTpaHHOU suTeparypsl uM. M.M.Pynomuno

http://www.rasl.ru

bubnnorexka Axkanemun Hayk

http://www.benran.ru

bubnnoreka PAH no ecrecTBeHHBIM HayKam

http://www.gpntb.ru

lNocynapctBenHast myOonuYHasi HAYYHO-TEXHUYECKas
ouodmmoreka

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

lNocynapctBenHast myOonuYHasi HAYYHO-TEXHUYECKas
oubnmorexa Cubupckoro ornenennss PAH

http://lib.febras.ru

HenTpanpHas Hay4yHast OnbnuoTeka J[aabHEBOCTOUHOTO
ornenenus PAH

http://www.uran.ru

entpanbHas HaydyHast OUOIUOTEKA Y PAIbCKOTO OTIETICHUS
PAH

http://www.loc.gov/index.html

bubnuorexa Konrpecca

http://www.bl.uk

BpI/ITaHCKaH HallMOHaJIbHasdA OnoIMoTeKa

http://www.bnf.fr

@DpaHIly3cKas HallMoHaJIbHas OubnMoTeKa

http://www.ddb.de

Hewmenkas HalmoHaIbHAs OubInoTeKa

http://www.ruslan.ru:8001/rus/rcls/re
sources

bubnnoreynas ceTb yupexaeHui HayKu U 00pa30BaHUs
RUSLANet

http://www.pl.spb.ru

[lenTpanpHas TOpoACKasi yHUBepcalbHas OMOTHNOTEKA UM.
B.Masgkosckoro

http://www.lib.pu.ru

Hayunas 6ubamnotexa uMm. M.I'oppkoro CaHkT-
[TerepOyprckoro ['ocyaapcTBEeHHOTO YHUBEpCUTETA
(CIIor'y)

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

OdynnamentanbHas oubnmoreka Cankr-IleTepOyprckoro

FOCYI[apCTBCHHOFO IlonutexHM4YeCKOro YHUBCPCHUTCTA



http://lib.aanet.ru/
http://techlibrary.ru/
http://www.rsl.ru/
http://www.nlr.ru/
http://www.libfl.ru/
http://www.rasl.ru/
http://www.benran.ru/
http://www.gpntb.ru/
http://www.spsl.nsc.ru/
http://lib.febras.ru/
http://www.uran.ru/
http://www.loc.gov/index.html
http://www.bl.uk/
http://www.bnf.fr/
http://www.ddb.de/
http://www.ruslan.ru:8001/rus/rcls/resources
http://www.ruslan.ru:8001/rus/rcls/resources
http://www.pl.spb.ru/
http://www.lib.pu.ru/
http://www.unilib.neva.ru/rus/lib/

(CIIGTITY)

http://electrodynamics.narod.ru/ «DIeKTpoIMHAMUKA TJIa3aMu (pU3UKa»

http://antenna.psuti.ru/ [ToBOMKCKHUI TOCYTapCTBEHHBIN YHUBEPCUTET
TEJIICKOMMYHHKaNUH 1 nHGopMaTuku Kadeapa aHTeHH

http://eqworld.ipmnet.ru/ru/library/p | Jlutepatypa no 31eKTprYecTBY MarHeTu3My

hysics/electric.htm AJIEKTPOJHHAMUKE
http://sfiz.ru/forums.php?m=topics& | @opym 1o IEKTPOIUHAMHUKE
s=3

8. IlepeyeHp MHPOPMALIMOHHBIX TEXHOIOIUH
8.1. [lepeyenp mporpaMMHOr0O 0OECHEUeHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yeMOTr0 IPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanpHO-TeXHIUYECKas 0aza
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

MynbTumeauitHas JEKIUOHHAS ayIUTOPUS

CrnenuanusupoBaHHas 1aboparopus «TexHudeckas 11-01a BM
NIEKTPOAMHAMUKA M PACIIPOCTPAHEHHUE PAJHOBOJIH»

10. Onenounble cpeaCcTBa ISl TPOBEACHUS IPOMEKYTOUHOM aTTeCcTaIlluu
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTaIliN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHLIX CPCACTB

DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYyJaloUIMMHCS TPUMEHSETCST S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH



http://electrodynamics.narod.ru/
http://antenna.psuti.ru/
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://eqworld.ipmnet.ru/ru/library/physics/electric.htm
http://sfiz.ru/forums.php?m=topics&s=3
http://sfiz.ru/forums.php?m=topics&s=3

KOMIIETEHIINH, KoTopas npuBeneHa B Tabnuue 14. B TeyeHue cemecTpa MOXKET UCIOIB30BAThCS
100-6amtpHas ~ mIKama ~— MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IpaBuja
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
'VAIL

Tabmuna 14 —Kpurepuu oneHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

Or1eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJHHUTEIBHOU JIMTEPATYpPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaTM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOMH CIIeIMaTN3UPOBAHHBIX TOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
II0 CYILIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (GOpMYIUPOBAHUN BBIBOJOB U 0000IICHHUIA;

— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIIHLHOY
«GAUTEHO

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH PoOJIeM B KOHKPETHOM HarpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

«HEY/IOBJICTBOPHUTEIIEHO»
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
ITepeuenb BOITPOCOB JJIsI SK3aMEHa
/11 WHINKATOpa
1. OcHOBHBIE CBeJIeHUs 00 IEKTPOMArHUTHOM IOJIE. I1K-3.3.1
2. 3akoH coxpaHeHHWs 3apsga ®  ypaBHeHHe HempepbsiBHOCcTH | [1K-3.3.1
MOCTOSIHHOTO TOKa.
3. DJIEKTPOMAarHUTHBIE TAPAMETPbI U BUJIBI CPEL. I1K-3.3.1
4. [TnotHOCTH TOKA MpoBoaUMOCTH. Juddepentmanshas popma 3akona | [1K-3.3.1
Owma.
S. MarepuaibHble YpaBHEHUS AIEKTPOMATHUTHOTO MOJISL. I1K-3.3.1
6. YpaBHeHus: MakcBesia B UHTerpainbHoil popme u ux ¢usznyeckmii | [1K-3.3.1




CMBICIJI.

7. 3akoH nosiHoro Toka. IlepBoe ypaBHeHue Makcsena. I1K-3.3.1

8. 3aKOH  JJIEKTpOMarHuTHOM  uMHAyKIuu. Btopoe  ypaBuenme | [1K-3.3.1
Makcseuia.

9. 3aKOH HEpa3pbIBHOCTM MAarHUTHBIX CcWiIOBbIX JuHMi. YerBeproe | [1K-3.3.1
ypaBHeHUE Makcaeia.

10. VYpasuenus Makcsesia B iuddepeHmaibsHon Gopme U ux I1K-3.3.1
($U3NIECKUN CMBICII.

11. I'pannynbIe yCi0BHS AJ1s1 BEKTOPOB JICKTPUUYECKOTO TOJISI. I1K-3.3.1

12. ['pannynbIe yCI0BHS AJ1s1 BEKTOPOB MAarHUTHOTO MOJIA. I1K-3.3.1

13. VYcnoBus Ha TpaHUIIe UJI€ATLHOTO TPOBOTHUKA. I1K-3.3.1

14, CTOpOHHME CUJIBI U MOJIHAS CUCTEMa ypaBHeHUM MakcBesuia. I1K-3.3.1

15. YpaBHeHuss MakcBeia 1711 MOHOXPOMATUUYECKUX KOJIEOAHUH. I1K-3.3.1

16. KommekcHas JIMJICKTPUYECKast MIPOHMUIIAEMOCTb. Vrox | [IK-3.B.1
JMRJICKTPUUECKUX MTOTEPb.

17. OtHocutenbHOCTh  Kiaccudukamuu cpen no  anekrpudeckoii | [1K-3.B.1
IPOBOJIUMOCTH.

18. 3aKOH COXpaHEHHs PHEPTruu Ui diekTpoMarautHoro moss. Bekrop | [1K-3.B.1
IToliTuHra.

19. BonHoBBIE ypaBHEHHs Al BEKTOPOB AnekrpoMarautHoro mnois. | [1K-3.B.1
VYpaBHenue [/lanambepa.

20. CkayipHBIi M BEKTOpHBIM 3yieKTpoauHamudeckue mnoteHiuansl. | [1K-3.3.1
3ana3apIBaonie MOTEHIMAIbBI U X (PU3NYECKHUI CMBICIT.

21. BosHoBbIE ypaBHEHUS 17151 3JIEKTPOIMHAMUYECKUX OTEHIIMAJIOB. I1K-3.3.1

22. BosiHOBBIE ypaBHEHUS 71 BeKTopa I'epua. I1K-3.3.1

23. VYpaBuenus ['enbmronsia. BoaHoBoit xapakrtep anekrpomarauthoro | [1K-3.3.1
OIS

24. Knaccudukanus ypaBHeHui snexkrpoMarautoro nois. Buxpessie u | [1K-3.3.1
NOTEHIMATIbHBIE MOJIS.

25. ITpuHIUII CynIEpIIO3UIIUY IJIs QJIEKTPOMArHUTHBIX ITOJIEH. ITIK-1.V.1

26. [TpuHIMI TepecTaHOBOYHOM TBONCTBEHHOCTH. IIK-1.V.1

217. Teopema B3aMMHOCTH. ITIK-1.V.1

28. JIBa kytacca He3aBMCHUMBIX pellleHn ypaBHeHUN MakcBera. I1K-3.3.1

29. Pemmenue HEOJJTHOPOJHOTO BOJIHOBOTO ypaBHEHHUS s | [TIK-3.V.1
AIEKTPOMATHUTHOTO TOJISI B HEOTPAaHUYEHHOW HEOJTHOPOJAHOM Cperie.

30. Pemienue BOIHOBOIO ypaBHEHHUsI METOI0M paszzeneHus nepemenssix. | I[1K-3.V.1

31. Pemenune BomHOBOro ypaBHeHus Uil oOmactu, orpanuuyeHHoi | [IK-3.V.1
3aMKHYTOH noBepxHocThio. Popmyna Kupxroda.

32. Teopema SKBUBaJICHTHOCTH. I1K-3.3.1

33. Tpu obOnactm  pacmonokeHus: TrpaHudHoiW  moBepxHoctH B | [IK-1.V.1
AIIEKTPOMArHUTHOM noJe. Ocobennoctu peleHus
AJIEKTPOJMHAMUYECKHX 3a]1ad B 3TUX 00JIacTsX.

34. [TpuGinKeHHbIE METO/ABI pEIIEHHs SJIEKTPOIMHAMUYECKHX 3a/1a4. I1K-3.V.1

35. Merton reomMeTpuyeckol ONTHUKH. YcioBus mnpumeHeHuss Merona | [IK-3.V.1
reOMEeTPUYECKOM ONTHKH.

36. Meton BOJTHOBOM ONTHKH, YCIOBUA ero mnpumeHenus. @opmyna | [IK-3.V.1
Kupxrodga.

37. Meton BosHOBOM onTHKHU. 30HEI DpeHens. I1K-3.V.1

38. MeTtoJ KpaeBbIX BOJH PU3NYECKON TEOpUH AU(PpaKIIUU. I1K-3.V.1

39. W3myueHne 3J1€KTPOMarHUTHBIX BOJIH. I1K-3.3.1

40. BonHoBas noBepxHOCTh, ha30Basi CKOPOCTh, IIMHA BOJIHBI. I1K-3.3.1




41. [Tomstpu3anus 31eKTPOMArHUTHBIX BOJIH. IK-1.VY.1
42. [Tone »nemeHTapHOro 3JeKTpudeckoro aumoins (BeiBox obmmx | [TIK-1.V.1
COOTHOIICHUH).
43. CBolicTBa 3JIEKTPOMAarHUTHOrO Mo anekrpuueckoro junoid. | [1K-3.3.1
brvokHsIs ¥ TaNbHSIS 30HBI.
44, M3i1y4eHue 3JeKTpOMarHUTHOM SHEPIUH 3JICKTPUYECKUM TUTIOJIEM. I1K-1.V.1
45, N3nyyeHue 3J1eMeHTapHOr0 MarHUTHOTO JIUTIOJISA. IK-1.V.1
46. Wznyuenue snemenTa [tolirenca. IK-1.V.1
47. OtpakeHue M NPEJOMIIEHUE 3JIEKTPOMATHUTHBIX BOJIH Ha Iwiockoi | [TK-1.V.1
rpaHuUlIe pa3jiena cpes.
48. [lanenue ™IOCKON OXHOPOAHOM mapaiienbHo mnossipu3oBanHoit | [1K-3.B.1
BOJIHBI HA IJIOCKYIO TPaHUILy pa3zielia cpe/.
49. [Tanenue MiIOCKOM OAHOPOTHOW MEepHEHIUKYIsIpHO nosspu3oBanHoi | [1K-3.B.1
BOJIHBI HA IJIOCKYIO TPaHUILy pa3zelia cpe/.
50. Y01 N0JIHOrO BHYTPEHHETO NIPETOMIICHUS. IK-1.V.1
51. Turbl HAMPABJISAIOMIMX CUCTEM. I1K-3.3.1
52. Turnbl BOJIH B BOJTHOBOJIE. I1K-3.3.1
53 PannoBosHBEI B CBOOOHOM IPOCTPAHCTBE. I1K-3.3.1
54 3oHbl OpeHers. I1K-3.3.1
55 3eMHBIE BOJIHBI, UX HOIJIOIIECHHE. IIK-1.V.1
56 CocTaB 1 cTpoeHue Tponochepsl. I1K-3.3.1
57 HusnexTpuyeckass MPOHUIIAEMOCTh M mokasarens mpenomieHus | [1K-3.3.1
Tpornochepsl.
58 Pedpaxuus pagmnoBosiH B Tponocdepe. I1K-3.3.1
59 [Tornonienue paanoBoiH B Tponocdepe. I1K-3.3.1
60 OO6mue cBoiicTBa HOHOC(hEPHI. I1K-3.3.1
61 MexaHu3Mbl ¥ HICTOYHUKH HOHHM3AIMN B HOHOC(EpE. I1K-3.3.1
62 OCHOBHBIE HOHU3UPOBAaHHbBIE 00J1aCTH HOHOC(hEPHI. I1K-3.3.1
63 [TornomieHue u OTpaXeHUE PaJMOBOJIH B HOHOC(hEpE. ITK-3.3.1
64 Pacnipoctpanenue  paaumoBoiaH  mpu  Haimmuuu  nocrtosHHoro | [IK-3.B.1
MarHUTHOTO TIOJISI.
65 OcOo0EHHOCTH PacIpOCTPaHEHUs1 KOPOTKHUX PaJMOBOJIH. I1K-3.B.1
66 Ocobennoctu pacnpoctpanenus Y KB I1K-3.B.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

No /it [Tepeuens BompocoB (3amayu) mist 3adeta / nudd. 3auera

Kon
WHIAWUKATOPA

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMUSI/BBITIOHEHUSI KYPCOBOM paObOTHI

No i/t

KypCOBO# pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bonpocsl s nmpoBeneHUs NPOMEXKYTOYHOM arTecTaid B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.




Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
IIpuMepHBIii IepedeHb BONPOCOB JUIsl TECTOB
/o WHIUKAaTOpa
1. | BonHoBble ypaBHeHus ['enbmronbua 3To [K-3
® BEKTOPHBIE BOJIHOBBIC YPABHEHUS JUIsl FApDMOHUYECKUX IOJIEH,
3allMCaHHble B KOMIUIEKCHOU (opMe;
® BEKTOPHBIC BOJIHOBBIC YPABHEHUS, TO3BOJISIONINE OIMCHIBATH
HETapMOHHYECKUE FIEKTPOMArHUTHBIC TIOJIS;
® BEKTOPHBIE BOJIHOBBIE YPABHEHUS, OIIMCHIBAIOILINE
JIEKTPOMAarHUTHBIE 110JIs B IUIEKTPUUECKON Cpesie IPU yCIOBUU
OTCYTCTBHSI CTOPOHHUX CHJI DJIEKTPUYECKOTO THIIA.
2. | «KonnuecTBo 31eKTpUYECTBA, BHIXOASAIIETO 32 HEKOTOPBIM TPOMEKYTOK I1K-3
BPEMEHH Yepe3 3aMKHYTYIO MOBEPXHOCTh S, OTPaHUYIMBAIONTYI0 00BeM V,
PaBHO BEJIMYMHE YMEHBILIEHUS HaXOAs1Ierocst B o0beme 3apsizia g 3a ToT
e MIPOMEKYTOK BPEMEHM.
OTO omnpeieneHne XapakTepus3yer:
e 00BEMHYIO IUIOTHOCTb JIEKTPHUECKOTO 3apsiia;
® 3aKOH COXPAHEHMs AIEKTPUUYECKOTO 3apsiia;
e 3akoH OMma B nuddepennmanbHol popme.
3. | CornacHo 3aKOHY HEMIPEPBIBHOCTH TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKA [K-3
® KOJMYECTBO 3JICKTPUYECTBA, BHIXOASIIETO 32 HEKOTOPBIH
IIPOMEKYTOK BPEMEHH Yepe3 3aMKHYTYIO IOBEPXHOCTb S,
OrpaHUYMUBAIOLIYI0 00beM V, paBHO BEJIMYMHE YMEHBIICHUS
Haxojduerocs B o0beMe 3apsja ( 3a TOT e IPOMEXYTOK
BpPEMEHU;
® TOK 4epe3 JH0YI0 3aMKHYTYIO IOBEPXHOCTb PaBeH HYJIIO U JUHUU
IIOCTOSIHHOTO TOKa HENPEPHIBHBI, T.€. 3aMKHYTBI CAMU Ha ce0s;
e TIpe/ies OTHOIICHUS TOKA MPOBOAMMOCTH CKBO3b HEKOTOPBIH
3JIEMEHT MOBEPXHOCTH, HOPMAJIbHBIM K HANPABJICHUIO ABHKEHHS
3apsKEHHBIX YacTHIL, K IDIOMIAIH 3TOTO JIEMEHTa S, TIPU YCIIOBUH,
YTO S CTPEMUTCS K HYIIIO.
4. b= 1 IK-1
VYpasuenwue [lyaccona V°E =—grad (p + pj’”) MO3BOJISIET OIHCATh
&
® 3JIEKTPOCTATUYECKOE MOJIE B CPEJIE, II€ OTCYTCTBYIOT CTOPOHHHUE
3apsizibl ¥ TOKU;
®  CTaIIOHApHOE IOJIE;
e DJIEKTPOCTATUYECKOE IOJIE.
5. Bexkrop IloiiTunra = ll_? X EJ TK-1
® yKa3bIBaeT HalpaBJIEHUE PACIPOCTPAHEHUS 3JIEKTPOMAarHUTHON
SHEPIUu;
® OmnpeeNseT MOJIIPU3ANHNIO IIEKTPOMArHUTHOH BOJIHEI,
e XapaKTepH3YeT INIOTHOCTH DJEKTPUIECKOTO TOKA IPOBOAMMOCTH.
6. | Kpurepwmii knaccudukanuu cpen o 2JIeKTpPHYECKIM CBOMCTBaM IK-3
(YnenbHOM 3JEKTPUYECKOI MPOBOAUMOCTH ) 3aBUCUT OT
® CpeIHEero 3a Iepuo/1 3HaYeHHUs! SHEPTUH IEKTPOMArHUTHOTO TOJIS;
e HampasieHus BekTopa [loiTunra;
®  YaCTOTHI.
7. | OTHOCUTENBHOCTD KJIacCU(UKALIUU CPEJl TIO ANEKTPUUECKUM CBOWCTBAM IK-3

o0ycnoBiieHa
® 3aBHCHMOCTBIO KpUTCPUA KJ'IaCCI/I(l)I/IKaHI/II/I OT 4aCTOTHI,




® HEJIMHEHHOW 3aBUCUMOCTBIO ITApaMETPOB CPEJIbl OT BPEMEHH;
® 3aBHCHMOCTHIO CBOMCTB CpeJibl OT BEKTOPOB 3JIEKTPOMATrHUTHOTO
TOJIS.

JCIATCA Ha:

8. [To xapakrepy pacupeneneHusi CUIOBBIX JUHHUM B TPOCTPAHCTBE IMMOJIS IK-3
JeJsATCs Ha
® TapMOHHUYECKHE M HErapMOHUYECKUE;
® CTalMOHAPHBIE U COJECHOUJAIIbHBIE;
® BUXPEBBIC U MOTCHIUAIBHBIE.
9. | Bekrop IloliTuHra mmeeT pa3MepHOCTh [1K-3
e MarHuTHOM uHaykuuu (Tn);
e ayekTpuueckoro cmemeHus (Ki/m);
e ioTHOCTH MomHOCTH (BT/M?).
10. | JIemma Jlopenua B nuddepennnanbHoii hopMe BBIpakaeT CBA3b MEXTY [K-3
® CTOPOHHMMHM TOKAMH U MOJIIMU B JIBYX Pa3IMYHBIX TOUKAX
IIPOCTPAHCTBA;
® CTOPOHHMMHM TOKAMH M MOJIIMH B JIBYX Pa3IMUHBIX 00JaCTIX
IIPOCTPAHCTBA;
e [apaMeTpaMH CpeJl M MOJISIMHU B JIBYX Pa3IHMYHBIX TOUKAX
IIPOCTPAHCTBA.
11. | Jlemma Jlopenna ais 6eckoHeuHO 00bIIoro oobema npesacrasiser cooor | [TK-3
MaTeMaTHYECKYIO 3aIHCh
e TeopeMsl ['aycca-Octporpaickoro;
® TEOpEMbl B3aUMHOCTH;
® TEOpPEMbl AMHCTBEHHOCTH PELICHUN ypaBHEHUH
AJIEKTPOJMHAMUKH.
12. | B cooTBEeTCTBUM ¢ MPUHIMIIOM [IEPECTAHOBOYHOMN JBOHCTBEHHOCTH, [1K-1
pacnpocTpaHEHHBIM Ha Cily4ail Halu4uus B paccMaTpuBaeMoi o0iaacTu
CTOPOHHHMX MCTOYHHUKOB MOHOXPOMAaTHUYECKOTO MO (cpena
MIPOBO/AINAs), IEPECTAHOBKA BBIMOJIHIETCS MO CIEAYIOLIEH cxeme:
o EoH, &, -,
o BT e, o, 57 cr—5
o EoH, g, <1, " <0
13. | B cooTBeTCTBHM C MPUHITUIIOM [TEPECTAHOBOYHON TBONCTBEHHOCTH, TIK-1
pacnpocTpaHEHHBIM Ha Cllydail HalIM4Yus B paccMaTpuBaeMoi o0nacTu
CTOPOHHHMX MCTOYHHMKOB MOHOXPOMAaTHUYECKOT0 MO (cpena
IUBJIEKTPUUECKast), IEpPEeCTaHOBKA BBIMOJIHSETCS O CIEAYIOLIeH cxeme:
° E(—)FI, g, -,
e EoH, &, o—p,0" <0,
o EoH, &, <—u, 6" -0
14. | lenenue cpes Ha HEJIMHEHHBIE U TMHEWHBIE 00YCIOBIECHO [1K-3
® 3aBHCHMOCTbHIO (HE3aBUCUMOCTBIO) UX MTapaMeTPOB OT KOOPAUHAT
Cpenibl;
® 3aBHCHMOCTbHIO (HE3aBUCHUMOCTBIO) UX MapaMETPOB OT BPEMEHHU;
® 3aBHCHMOCTbHIO (HE3aBUCHUMOCTBIO) UX MapaMeTPOB OT 3HAUEHUU
BEKTOPOB MOJIS.
15. | ITo xapakTepy 3aBUCUMOCTH CBOMCTB CpeJIbl OT HAPaBJICHUS CPEbI [1K-3




e HEIWHEHHEIC W JTHHEHHEIC,
® W30TPOMHBIC U AaHU30TPOITHBIC,
® OJIHOPOJIHBIC U HEOJTHOPOIHBIE.

16. | ITo xapakTepy 3aBUCUMOCTH CBOMCTB Cpeibl OT KoopauHaT cpesl aensaresa | [1K-3
Ha:
e HEJIMHEUHbIC U JIMHCIHBIE,
® U30TPOIHBIE U AHU3OTPOIIHBIE;
® OJHOPOJHBIC M HEOJHOPOIHBIE.
17. | Tlo xapakTepy 3aBUCUMOCTH CBOMCTB CpPe€/ibl OT BEKTOPOB IK-3
3JIEKTPOMArHUTHOT'O TOJIS CPE/bl AEIATCA Ha:
e HCIMHEHHBIC U TUHEHHBIC,
® M30TPONHBIC U AHU30TPOITHEIE,
® OJHOPOJHBIE U HEOJHOPOHBIE.
18. | MarepuasnbHble ypaBHEHUS 3JEKTPOMAarHUTHOTO NOJIs cBsA3bIBalOT Mexay | I1K-3
coboif
® BEKTOPHI 3JIEKTPOMArHUTHOTO MOJIS U TapaMeTphl CPEIb;
® BEKTOPHI MOJI U KOOPIAUHATHI TOUKU HAOIOIEHUS;
® [apaMeTpbl Cpell U SHEPTHIO0 3JIEKTPOMArHUTHOTO MOJIS.
19. | YpaBuenus Makcsemnna B auddepenunansHoi popme cBsazbiBaeT mexay | [1K-3
coboif
® 3HAUYCHMsI BEKTOPOB 3JIEKTPOMArHUTHOTO OIS B
paccMaTpuBaeMoM 00beMeE C 3apsAAaMU U TOKaMU, IPOTEKAIOIUMHU
B 3TOM 00BEME;
® 3HAUEHMsI BEKTOPOB 3JEKTPOMArHUTHOI'O MOJISl B HEKOTOPOH TOUKe
Cpedbl C COBOKYITHOCTBIO IIJIOTHOCTEM 3apsiIOB U TOKOB B 3TOM
TOUKE;
®  BEKTOPHI 3JIEKTPOMArHUTHOTO TOJIS C TapaMeTpaMH CPEJIb, Te
HaOJII0AAETCs SJIEKTPOMAarHUTHOE TIOJIE.
20. | YpaBHeHus MakcBeiia B MHTerpajibHOU (opme cBsA3bIBaeT Mexay cooboi | I1K-3
® 3HAUYCHHS BEKTOPOB DJIEKTPOMArHUTHOTO TIOJIS B
paccMaTpuBaeMoM 00bEMe C 3apsAaaMy U TOKaMH, IPOTEKAIOIIUMHU
B 3TOM 00BEME;
® 3HAUYCHHSI BEKTOPOB JICKTPOMArHUTHOTO MOJISI B HEKOTOPOH TOUYKE
Cpeabl C COBOKYIHOCTBIO IIJIOTHOCTEN 3apsiIOB U TOKOB B 3TOM
TOUKE;
® BEKTOPHI 3JIEKTPOMArHUTHOTO TOJIS C TapaMeTpaMH CPEJIb, T/e
HaOJI0AAETCs DJIEKTPOMAarHUTHOE TIOJIE.
21. | [IpuHIMT HEMPEPBIBHOCTH CHIIOBBIX JIMHUH MarHUTHOTO TOJIS I1K-3
00ycCIOBIIeH
e 3akoHoM OMa B nuddepeHmansHon popme;
® PpaBEHCTBOM HYIIIO JMBEPTCHIINHN BEKTOpa MArHUTHON HHAYKIIUH (B
COOTBETCTBHUH C 4-M ypaBHEeHMEM MakcBeia B
mupdeperuuansHoit popme divB =0);
® MaTepUAIbHBIMH YPAaBHEHHSMH DJIEKTPOMArHUTHOTO TTOJISI.
22. | B ocHOBanmHM 1-r0O ypaBHEHHs1 MaKCBeIUIa JICKHUT IK-3
® 3aKOH HENMPEPHIBHOCTH MOCTOSIHHOTO JIEKTPHUECKOTO TOKA;
® 3aKOH COXPaHEHHS IEKTPHUECKOTO 3apsiia;
® 3aKOH MOJHOTO TOKA.
23. | B ocHOBaHMHM 2-TO ypaBHEHHUs MaKCBeIUIA JICKHUT IK-3

® 3aKOH O MarHUTHOM WHAYKIIHUH,




® 3aKOH COXpaHCHUA JJICKTPHUICCKOIr'O 3apsaa,
® 3aKOH ITOJIHOI'O TOKa.

24. | O000MIEeHHBIN 3aKOH JIEKTPOMAarHUTHONW HHIYKIIMA OCHOBAaH Ha [1K-3
® 3aKOHE MOJHOTO TOKA;
® ONBITHOM 3aKOHE 00 3JIEKTPOMArHUTHON MHAYKIIUY;
e 3akone Oma B muddepeHnmanbHol Gopme.
25. | [lepemeHHOE BO BpEMEHU AJICKTPHUUECKOE I10JI€ HE3aBUCHUMO OT CBOMCTB [1K-3
Cpeabl MPUBOIUT K MOSIBICHUIO
® TOTEHUIHUAIBHOIO AIEKTPHUUECKOI0 MOJIs;
® TIOCTOSTHHOTO 3JIEKTPUYECKOTO TOJIS;
® BUXPEBOI'O MarHUTHOTO IOJIS.
26. | HerpepbIBHOCTD CHJIOBBIX JJUHUH MAarHUTHOTO TOJIsE 00YCIOBIICHA [TK-1
® 3aKOHOM IIOJIHOTO TOKa;
e 4-m ypaBHeHueM MakcBeiia B quddepeHnuansHoi popme
(divB =0);
® 3aKOHOM 00 AJIEKTPOMArHUTHON MHIYKIIWH.
27. | K ctporum mMeronam pemieHus: ypaBHeHu anekrpoaguHamMuku otHocutest | [1K-1
® METOJ pa3JieieHUs IePEMEHHBIX;
® METOJ] BOJTHOBOW ONTHKH;
® METOJI F€OMETPUYECKON ONTUKH.
28. | K ctporum mMeronam pemieHus: ypaBHeHU anekrpoauHamMuku otHocutest | [1K-3
® METOJ F€OMETPUYECKON ONTHUKH;
® METOJ] BOJTHOBOW ONTHKH;
® METOJ, OCHOBAHHBII Ha Ucnosb30BaHuu hopmynsl Kupxroda.
29. | K ctporum mMeronam pemieHus: ypaBHeHU anekTpoauHamuku otHocurest | [1K-3
® METOJ] pelIeHHs 33/1a4 Ha U3ITy4eHUE N3BECTHBIMU UCTOYHUKAMU
B HEOI'paHUUYEHHOH OJJHOPOJIHOM cpefe;
® METOJI BOJTHOBOM ONTHKH;
® METOJI F€OMETPUYECKON ONTUKH.
30. | ITpubnm»KeHHBIM METOIOM pEIIEHHS 3a/1a4 MJIeKTpoAMHaMuUKy siBisercs: | T1K-3
® METO] BOJHOBOH ONTHUKH;
® METOJ pa3JesieHHsl IePEeMEHHbIX;
® METO]I 3ePKAbHBIX U300paKEeHUI.
31. | IIpubnm»XKeHHBIM METOIOM PEIIECHHS 3a/1a4 JIEKTPOAMHAMUKH SIBIISICTCS: [1K-3
® METO]l T€OMETPUYECKOMN ONTHKHY;
® METOJ pa3JesieHHsl IepEeMEHHbIX;
® METOJl 3€pKaJIbHBIX U300paKeHU.
32. | BBeneHne KOMILIEKCHON TUAJIEKTPHYECKON TIPOHUIIAEMOCTH MO3BOJISET I1K-3
® CJeNaTh CUCTEMY YpaBHEHHUE JICKTPOMArHUTHOTO TIOJIS
CUMMETPUYHON;
® TPUMEHHUTH K PEIICHUIO YPaBHEHUS dJICKTPOMAarHUTHOTO TIOJIS
METOJ pa3AeieHHus IEPEMEHHBIX;
® [IPUBECTU YPaBHEHUS DJIEKTPOMArHUTHOTO MOJIS JJIs
MOJTYTIPOBOJIAIIEH U MPOBOASIIEH Cpebl K BUAY YPaBHEHUH JUIs
TMDJICKTPUKA,;
e 3amMcaTh ypaBHeHHUs MakcBenia B KOMIUIEKCHOM dopme.
33. | Cpena cunrtaeTcs ueaTbHBIM TPOBOHUKOM €CITH TIK-1

o ce YJIeJ'IBHaSI 3H€KTpI/I‘IeCKa$[ HpOBOJII/IMOCTB CTpeMI/ITCSI K CIUHUILIC
(7, —1);




e ¢e yIenbHas 3JIeKTpUYecKas NPOBOAUMOCTb CTPEMUTCS K HYIIIO
(r,—0);

e ce yjenbHas dJIEKTpUIECKast IPOBOJUMOCTh CTPEMHTCS K
OecKOoHeYHOCTH (Y, —> ).

34. | Cpena cuntaeTcst HACTbHBIM JUAICKTPHUKOM €CITH [1K-1
e ce ylenbHas IEKTPUUYECKast MPOBOAUMOCTb CTPEMUTCS K €AMHUIIE
(7, >1);
® ¢e yJenbHas 3JEKTpUYecKas MPOBOJAUMOCTb CTPEMUTCS K HYIIO
(y,—0);
® ce yJenbHas dJEKTpUYecKas MPOBOJAUMOCTb CTPEMUTCS K
OECKOHEYHOCTH (7, —> ©).
35. | Ecnm B paccMmarpuBaeMoii cpejie Ha 3aJJaHHOM YacTOTE TOKH CMEIICHUS [1K-3
peo0IIaaroT Ha/l TOKAaMU MPOBOJIUMOCTH, TO CPE/ia CAUTACTCS
® JTUAJICKTPUYECKON;
® TIPOBOJISIIEH;
®  TIOJYIPOBOSIIECH.
36. | Ecnu B paccMaTrpuBaeMoii cpejie Ha 3aJaHHOM YaCcTOTE TOKH T1K-3
MIPOBOIUMOCTH MPe00IAAAOT HAJl TOKAMHU CMEIICHUS, TO CPEe/Ia CUUTACTCSA
® TUAJICKTPUYECKOM;
® [POBOJIALIEH;
® [OJYOPOBOJSUIEH.
37. | Ecm B paccmaTrpuBaeMoii cpejie Ha 3aJJaHHON 9acTOTEe TOKH CMEIICHUS IK-3
COM3MEPHUMBI 110 BEJIMYUHE C TOKAMHU ITPOBOJIMMOCTH, TO CPE/Ia CUUTACTCS
® JIUBJIEKTPUYECKOI;
® [POBOJIALIEH;
® [OJYIPOBOISUIEH.
38. | B cooTBeTcTBHH C TEOPEMOIA €MHCTBEHHOCTH TIK-3
® TIpH 33JIaHHBIX HAYATBHBIX U TPAHUIHBIX YCIOBUSAX HE MOXKET
OBITh JIBYX Pa3HBIX PEIICHUN ypaBHEHUH 3JICKTPOMAarHUTHOTO
TOJIS,;
® TIpH 33JIaHHBIX HAYAITBHBIX U TPAHUIHBIX YCIOBHUAX, & TAKXKE IMPHU
3a/IaHHOM pacIpe/ieNIieHud U OJJHOBPEMEHHOM JIEHCTBUM
HMCTOYHUKOB TIOJISl, TIOJHOE ToJie Oy/IeT onpeAensiThCs BEKTOPHOH
CYMMOM BCEX UCTOYHUKOB TOJIS;
® MAarHUTHBIC CUJIOBEIC JIMHUH BCETIA CICIIICHBI C TTOJTHBIM TOKOM,
KOTOPBIU ABIISIETCSI CYMMOW TOKOB ITPOBOJIMMOCTH U TOKOB
CMEIIICHHS.
39. | MaruuTHOE o€ co3aaeTcst TIK-3
® KaK TOKaMHU MPOBOJUMOCTH, TaK U TOKAMH, OTIPEIEIISIOIIUMHUCS
M3MEHEHUEM AJIEKTPUUECKOTO MOJIsi BO BPEMEHHU;
®  HEMOJBHXHBIMHU JJICKTPUICCKHMH 3apsIaMu;
®  HEMOJBMIKHBIMH JJICKTPUUECKUMHU 3apsIaMu U TOKaMHU.
40. | Besikoe M3MEHEHHE MarHUTHOTO TIOJISI BO BPEMEHHM HE3aBHCHUMO OT IK-3
MapaMeTpOB CPEMIbI BHI3BIBAET MOSIBICHUE
® BHUXPEBOTO AIEKTPUIECKOTO TIOJIS;
® TOTEHIIMATHHOTO YJIEKTPUUECKOTO TTOJIS;
® CTAlMOHAPHOTO JIEKTPOMArHUTHOTO TOJIS.
41. | B cooTBeTCTBHH C 3-M ypaBHeHHEeM MakcBea divD = p norok BEKTOpa [K-1

QJICKTPHUYICCKOI0 CMCIICHU A D 4CPe3 3aMKHYTYIO TIOBCPXHOCTH S PaBCH




® CyMMe 3apsI0B, UMEIONINXCS B 00beMe V, 3aKII0UeHHOM BHYTPHU
YKa3aHHOU MOBEPXHOCTH;

¢ CYMMC NOBCPXHOCTHBIX 3apAJ0B, paCIIOJIOKCHHBIX Ha yKa3aHHOfI

IIOBEPXHOCTH;
® HYI.
42. | B cooTBercTBHM ¢ 4-M ypaBHEHHEM MakcBelia OTOK BEKTOpa [1K-3
MarHMUTHON WHIYKIIUU B uepe3 3aMKHYTYIO TOBEPXHOCTh S paBeH
® HYIIO;
e (OECKOHEYHOCTH;
® OIpEesAeTCs YaCTHOM MPOU3BOIHOM 110 BPEMEHM OT BEKTOpa
HaIPsSHKEHHOCTH MAarHUTHOTO TOJISI.
43. | 4-¢ ypaBuenmne Maxcesia j: BdS =0 B unTerpamsHoit hopme [K-3
S
Mpe/icTaBiIseT coooi
® MaTeMaTUYECKOE BbIPAKEHUE IPUHLIUIIA CYIEPIIO3UIINY;
® MaTeMaTUYECKOE BbIPAKEHUE IPUHLIUIIA HENPEPHIBHOCTH
IIOCTOSIHHOT'O TOKA;
® MaTeMaTU4YeCKOEe BbIPaXKEHHUE MPUHIINIA HENPEPHIBHOCTH
MarHUTHOTO MTOTOKA.
44. | HenpepblBHOCTb CUJIOBBIX JIMHUIM MOCTOSIHHOI'O MAarHUTHOTO MOJS IK-3
00OCHOBBIBAIOT HCXO/IS U3
® [I0SIBJICHUS BUXPEBOIO JEKTPUUECKOTO NOJIS P U3MEHEHUH BO
BPEMEHU MAarHUTHOTO IOJIS;
® OTCYTCTBHS B IPUPOJIC MAaTHUTHBIX 3aPSIOB;
® [PUHLHUIA HENPEPHIBHOCTH MOCTOSHHOTO TOKA.
45. | Ilepexon B ypaBHeHHSX MakcBeuta K KOMIICKCHBIM BeKTOopaMm Bo3moxeH | [1K-3
IIOTOMY YTO 3TH YPaBHEHUS SIBJIAIOTCS
® JIMHCWHEBIMU,
® OJIHOPOJHBIMU;
® HEOJHOPOJIHBIMH.
46. | Torok BekTopa IlonTrnra :f [Eﬁ }iS_ YHCIIEHHO PaBEH TK-3
S
® MOIIHOCTH, KOTOpas B 3aBUCUMOCTH OT 3HAaKa MHTErpaia Judo
BXOJIUT (« - »), MO0 BBIXOJTUT (« + ») 32 paccMaTpUBAEMBbIi
00beM;
® KOJUYECTBY SHEPI'HH, IEPEHOCUMOM AIIEKTPOMArHUTHBIMU
BOJIHAMU 32 €IMHUIlY BPEMEHU Yepe3 eIMHUYHYIO MJI0IAJIKY,
PacroIO0KEHHYIO MEPIEHAUKYISIPHO K HAIIPABIECHUIO
pacnpocTpaHEHHUs SJIEKTPOMArHUTHOW SHEPTHH.
47. | O600mEeHHOe HEOTHOPOHOE BEKTOPHOE BOJTHOBOE ypaBHeHHe mepexoant | [1K-3
B BOJIHOBOE ypaBHeHHe [lanmambepa eciu
e yJenbHas IEKTpUYECcKasi IPOBOAUMOCTh Cpebl, T1e HaOIoqaeTcs
ANIEKTPOMArHUTHOE TIoJ1e, paBHa Hyto (7, =0);
e B o0NacTH, rJe paccMaTpUBAETCS ANEKTPOMArHUTHOE T0JIE,
OTCYTCTBYIOT 3apsiibl U TOKH;
® cpela, I/Ie pacCMaTPUBAETCS 3JIEKTPOMAarHUTHOE TI0JIE, SBIISETCS
ITPOBOJISAIIEH U B HEW OTCYTCTBYIOT CTOPOHHHE 3apsiibl U TOKHU.
48. | Ecnu B mpolecce paguonepeadd TOK B Iepearolieil aHTeHHE paBeH IK-3

TOKY, IPOTEKANIEMY B IPUEMHOM aHTEHHE, TO B COOTBETCTBHH C
TEOPEMON B3aMMHOCTHU




® [POCTPAHCTBO MEXKIY ABYMsSI aHTCHHAMH COJICPKUT HEJIMHEHHbIE
9JIEMCHTEI,

® [POCTPAHCTBO MEXKAY 3TUMU JBYMSI aHTEHHAMU COACPIKUT
AHU30TPOITHBIE DJIEMEHTBHI;

e paBHbIMU sBIsITOTCS D/]C, HaBeIeHHBIE YKa3aHHBIMU TOKaMH B
COOTBETCTBYIOIIMX aHTCHHAX;

® COHANPABJIEHHBIMHU SIBISIOTCSA BEKTOPHI [loiiTHHTra,
XapaKTePU3YIOIIHUE MICKTPOMArHUTHBIC MTOJISI, BO30YXKIaeMbIe
STHMH aHTEHHAMHU.

49. | BBeneHne BEKTOPHOTO U CKATISIPHOTO JIEKTPOJUHAMUYECKUX [1K-3
MTOTEHIINAJIOB [T03BOJISIET
® cIenaTh CUCTEMY YPaBHEHUH 3JEKTPOMArHUTHOTO OIS
CUMMETPUYHOM;
® [IPUBECTU YPaBHEHUS MOJIA JJIs OJTYIPOBOSIIEH U TPOBOASAIICH
Cpea K BUy ypaBHEHUH JJISl TUDIICKTPUKA;
® YIIPOCTUTH BEKTOPHBIC BOJHOBBIE YPAaBHEHHS TAKMM 00pa3oM, UToO
B UX MPaBbIX YaCTAX HAXOMAATCS HEMOCPEACTBEHHO
BO30Yykatomue GyHKINU B BUJIE CTOPOHHUX IJIOTHOCTEH 3apsiaa
U TOKa, a He ux auddepenimansabie 3Gdexrs (grad wam rot).
50. | BBeneHue B BEKTOpHBIE BOJHOBBIC YpaBHEHUs BekTopa ['epma qaer [K-3
BO3MOXXHOCTh
® CIenaTh CUCTEMY YPaBHEHUH JIEKTPOMAarHUTHOTO TIOJIS
CUMMETPUYHON;
e CBECTH ypaBHeHHs MakcBellia JUIIb K OJHOMY BEKTOPHOMY
BOJIHOBOMY YPaBHEHHUIO;
® [PUBECTU YPaBHEHUS MOJIA ISl OTYIPOBOISIIEH U IPOBOASIIECH
Cpell K BUIy YPAaBHEHUH JJIsl AUDIICKTPHKA.
51. | 30Ha OJEMEHTAPHOTO JJIEKTPUYECKOTO JUMOJs, rae BeimonHsercs | [1K-3
cooTtHorreHue |Kr|<< | umm 271 << A Ha3bIBaeTCS
® BOJHOBOM 30HO;
e JlaJbHEMN 30HOM;
e OnmKHEH 30HOM.
52. | 30Ha DSJIEMEHTAPHOTO JJIEKTPUYECKOTO Jumojs, Tae BeimoiHsercs | [1K-3
cootHotirenue |Kr|>> | uam 2 72r >> A Ha3bBIBaeTCS
® KBa3UCTALIMOHAPHOM 30HOI;
e JTalbHEH 30HOM;
e OnmKHEH 30HOM.
53. | DeMeHTapHBIN JIEKTPUICCKHIA TUTIONH CO3/1aeT IK-3
e cepuueckyro BOJIHY;
® [WIMHIPUYECKYIO BOJHY;
® [IJIOCKYIO 3JIEKTPOMAarHUTHYIO BOJIHY.
54. | IIpoctpancTBeHHas JarpaMmma, OTpakaromast 3apucuMocTh | I1K-3

COCTAaBJISIOUIMX BEKTOPOB HAIPSHKEHHOCTEM 3JIEKTPOMATHUTHOTO TIOJIS
H,u E,, cO31aBaeMOro 3JE€MECHTapHbIM SJIEKTPUIECKHM [IUTIONEM, OT

MOJISIPHOTO yriia 3 (Tipu I' = CONSt) mpeacTaBisieT cooou
® TOpPOUJ C HYJAEBHIM BHYTPEHHUM JHAMETPOM, ILIEHTP KOTOPOTO
COBIIAJIAET C CePEIMHON TUTIONS;
e J[BE COIPHKACAIOUINECS OKPY)KHOCTH, PAcCIOJIOXKCHHBIE OJHA Hal
JIPYToOd, TPH 3TOM TOYKAa HMX CONPHKOCHOBEHHUS COBIAIACT C
CEepEAMHON TUIIONS;




e cdepy, IEHTP KOTOPOU COBIATACT C CEPEIUHOMN JAUIOJIS.

55. CwioBBIE IMHUM MarHUTHOTO TIOJIS, CO3AaBaeMoro BepTukaabHbM | [TK-3
AJIEMEHTAPHBIM 3JIEKTPUUECKUM JUIIONEM MPEJICTABISAIOT COO0M

® KOHIICHTPUYECKHE OKPYXHOCTH, MapajlielbHble 3KBATOPHAIbHOMN
IJIOCKOCTH C LIEHTPOM Ha OCH JIUIIOJIS;

® KOHIEHTPUYECKUE OKPYKHOCTH, HapajielibHble MEPUIUOHAIBHOM
IJIOCKOCTH C LIEHTPOM Ha OCH JIUIIOJIS;

® KOHIICHTPUYECKHE OKPY>KHOCTH, MapajieldbHble MEPUANOHAIbHOMN
IUIOCKOCTH, PACIOJIOKEHHbIE MO 00eMM CTOpOHAM JUMONS U
COIIPUKACAIOLINECS B TOUKE, COBIAAAIOIIEN C CEPEAMHON AUIIOISL.

56. | IIpoctpaHcTBeHHAS JIuarpaMmma, OTpakaroIas 3aBucumocts | [1K-3
COCTABJISIONICH BEKTOpA HANPIKEHHOCTH OJIeKTpHueckoro mous E,
CO3/1aBa€MOT'0 3JIEMEHTAPHBIM DJIEKTPUUYECKUM JMIIONEM, OT IOJIIPHOTO
yria 3 (mpu r = const) npencrasinsieT co0oit

® TOpPOWJ C HYJIEBHIM BHYTPEHHHM JHAMETPOM, LIEHTP KOTOPOTO
COBIIAJIAET C CEPEIMHON JUMIOJIS;

e JIBE CONpPHKACAIOIIMECS OKPY>KHOCTH, PACIOJIOXKEHHBIE OJHA HaJ
Opyroi, mpu A3TOM TOYKAa HMX CONPHUKOCHOBEHHUS COBIAJAET C
CEepEaUHON TUTIONS;

e cdepy, IEHTP KOTOPOH COBMAJAET C CEPEIMHON TUTIOIS.

o7. [Tosrle >nMEMEHTAPHOTO ANEKTPUUYECKOTO Jumoiisi oTHocutenbHO | [TK-3
MIPOJOIILHOM OCH U0 (OTHOCUTEIHLHO €r0 MOMEHTA) UMEET

e nonepeunyt cTpykrypy (TEM);

® [OINEPEYHO-MArHUTHYIO CTPYKTYpY (TM);

®  [OIIEPEYHO-ICKTPUUECKYIO cTpYKTYpY (TE).

58. Paccrostnust ot ToukM HaOmoneHUs A0 y4dacTKoB BosiHOBOM | I1K-1
MOBEPXHOCTH, OOYCIOBJICHHBIX JBYMs coceqHUMH 30Hamu Dpenens,
OTJIIMYAIOTCS IPYT OT JIPYyTa HA BETUUINHY

e )\ /4,rme A - nyIHA BOJIHEL,

o A2

o A

59. OJEeKTPOMAarHUTHYIO BOJIHY C KpYyroBoil mnomspuszauueit moxso | I1K-3
MOJTYYHTh MTOCPEICTBOM CIIOKEHUS JIBYX B3aUMHO OPTOTOHAIBHBIX TIOCKO
MOJIIPU30BAaHHBIX BOJIH C OJMHAaKoBOHM wacroroil. Ilpum sTom ycinoBuem
MIOJTyYCHHUST TAKOW BOJTHBI SIBIISIETCS

® PpaBEHCTBO aMIUIMTYZA JBYX B3aMMHO OPTOTOHAJBHBIX IUIOCKO
MOJIIPU30BAHHBIX BOJH M CABUT (pa3 MEXTy HUMH, paBHBIN T1/2;

® PaBEHCTBO HYJIO AMIUIMTYAbI OJHOW M3 CKIIAJBIBAEMBIX TUIOCKO
MOJISIPU30BAHHBIX BOJIH HE3aBHCUMO OT C/IBHTA (Pa3 MEX1y HUMHU;

® PaBEHCTBO HYJIO aMIUIMTYAbl OJHOW M3 CKJIAJBIBAEMBIX IJIOCKO
TIOJIIPU30BAHHBIX BOJH M CABUT (Da3 MKy HUMU, PaBHBIN T/2.

60. Mertox reoMeTpuYecKOid ONTHKH HaxoauT mnpuMmeHeHue mpu | [1K-3
peLIEeHUH CIEYIOUIeH AIeKTPOAMHAMUYECKOH 3a/1aun

® Ha OTPaXCHHE DJICKTPOMATHUTHBIX BOJH WICATBHO MPOBOISIIMMHA
TeJIaMH B OJHOPOJIHOM M30TPOITHOU CpEJIE;

e judpakuuu Ha  TPEMSATCTBHH, €CIH  pPaguyC  KPUBU3HBI
MIPETSITCTBHSI CPABHUM C JTHHON BOJIHBI,

® Ha OTPaXEHHUE DIIEKTPOMATrHUTHBIX BOJIH, €CIIM TOYKA HAOIIOACHUS
HaXOJUTCS BOJM3M T€OMETPUIECKOM TPaHUIIBI ITyYKa JTyJeH.

61. Ecnu npu pemieHnun snekTpoarnHaMUYecKoi 3anaun BeimonHsercs | [TK-1




cootnomenue /A << 1 (I — xapakTepHbIii pa3mep 00JacTH MPOCTPAHCTBA
V, re paccMaTpuBaeTCsl AIEKTPOMArHUTHOE T0JIe; A - JUTMHA BOJIHBI), TO
00JacTh PACIONIOKEHUSI TPAHUYHON MOBEPXHOCTU B JJCKTPOMATHHUTHOM
TI0JIE SIBIISICTCS

® PpE30HAHCHOW;

® KBa3HOINTHUYECKOIL;

® KBA3WUCTAIMOHAPHOM.

62. Ecnu npu pemienun anexTpoarHaMuueckon 3amaun Boimosiasiercs | [TK-1
cootnomenue /A >> 1 (I — xapakrepHbIii pasMep 00JacTH IPOCTPAHCTBA
V, rae paccMarpuBaeTcs 3JIEKTPOMAarHUTHOE TIOJIE; A - JUIMHA BOJIHBI), TO
00J7acTh PACIONOKEHUSI TPAHUYHON MOBEPXHOCTU B IJICKTPOMATHHUTHOM
ToJIe SIBIISIETCS
® PpE30HAHCHOW;
® KBa3HUONTHUYECKOIL;
® KBa3HCTAIIMOHAPHOM.
63. Ecnu npu pemieHuun 3nekTpoAMHaMUYecKOr 3amaun BoinonHsercs | [TK-1
coortHotrenue I/A ~ 1 (I — xapakrepHsiii pazmep obsactu npocTpaHcTsa V,
IJIe pacCMaTpPUBACTCS SJIEKTPOMArHUTHOE IOJIe; A - JUTMHA BOJIHBI), TO
00JacTh pacHoJOKEHUsI TPAaHUYHON MOBEPXHOCTU B 3JICKTPOMArHUTHOM
T0JIE SIBJISICTCS
® PE30HAHCHOW;
® KBa3MOINTUYECKOI;
® KBa3UCTAIIMOHAPHOM.
64. st pereHus] JIEKTPOJMHAMUYECKUX 3adad B pe3oHaHcHoi | [TK-3
o0xacTu He0OXOUMO MIPUMEHSITh
® CTPOTHE METOJbI PEIICHHUS;
® TPUOJIMKEHHBIE METO/IBI PEIICHNUS;
® BO3MOXKHO NpPUMEHEHHWE KaK CTPOTUX, TaK U MPUOIMKEHHBIX
METOJIOB.
65. Jns  pemneHust 3IEKTPOJMHAMUYECKUX 3adad B pe3oHaHcHOi | [1K-3
o0JyacTu He0OXOAMMO MPUMEHSATH
® CTpOTHE METO/bI PEIICHHUS;
® METOJ r€OMETPUUECKOU ONTUKH;
® METOJI BOJTHOBOM ONTHKH;
® METOJ KBa3UCTATHUYECKUX MPUOIIHKEHUI.
66. JIyist peteHus 2JIeKTPOIMHAMUYIECKUX 3a/1a4 B KBasucTannonapuou | [1K-3
o0acTu He0OXOUMO MIPUMEHSITh
® CTpOTHE METOJbI PEIICHHUS;
® METOJ reOMETPUUECKOUN OTNITHKH;
® METOJI BOJTHOBOU ONTHKH;
® METOJ] KBa3HCTATUYECKUX MPHUOIHKEHUN.
67. Jlnst perieHust dIEKTPOJUHAMHYECKHUX 3a1ad B kBasuonrtuyeckoit | [1K-3
o0yacTu He0OXOAMMO TPUMEHSATH
® CTpOTHE METO/bI PEIICHHUS;
® METOJ BOJHOBOH ONTHUKHU;
® METOJ] KBa3HCTATUYECKUX MPUOIMKSHUH.
68. B ocHOBe MeTo/1a KBa3UCTATUYCCKUX MTPUOITMIKCHHN JIS)KAT TIK-3

® METOJbI IEKTPOCTATUKN U MATHUTOCTATUKHU, IIPU 3TOM BOJIHOBBIE
YpaBHEHUS 3JIEKTPOMArHUTHOTO TOJISl BRIPOXKIAIOTCS B YpaBHEHUS
Jlannaca u [lyaccona;




® TpEeACTaBI€HHWE O JIOKAJbHOM XapaKTepe pacHpOCTpaHEHUs,
OTpaXEHHUS U TMPEIOMJIEHHS CBEeTa, KOrjJa Iy4OK CBeTa
NPEJCTABISETCS B BUJEC COBOKYIMHOCTH CKOJb YTrOJHO TOHKHX
MIYYKOB JIY4€i, paclpOCTPAHSIOIIUXCS HE3aBUCUMO JPYT OT JIpyra
(BemMuUMHA TIOTOKA DSHEPrHM B PA3JIMYHBIX CEYCHHAX JIydya
MTOCTOSIHHA);

e npuHuun ['rolirenca-Openens.

69.

B ocHOBe MeTO/1a TEOMETPUUYECKOI ONITUKH JIEKAT

® METObI AJIEKTPOCTATUKU U MAaTHUTOCTATUKH, IPU 3TOM BOJHOBBIE
YpaBHEHHUS AJIEKTPOMArHUTHOTO TOJISI BHIPOXKAAIOTCS B YPaBHEHUS
Jlarnaca u Ilyaccona;

® TpEACTaBJICHHWE O JIOKAJBHOM XapakTepe pachpoCTpaHEHUs,
OTpaXEHHUS U TMPEJIOMJICHUS CBEeTa, KOTJa Iy4OK CBeTa
IIPEJICTABISETCSl B BUIE COBOKYIHOCTU CKOJb YIOJHO TOHKHX
MIYYKOB JIy4€i, paclpOCTPAHSIOMIUXCS HE3aBUCUMO JPYT OT JIpyra
(BeMIMUMHA TIOTOKAa DSHEPrUUM B Pa3JIMYHBIX CEUEHUAX Jyda
MTOCTOSIHHA);

e npuHuun I'roiirenca-Openens.

I1K-3

70.

B ocHoBe MeTo1a BOJIHOBOM ((pU3MUECKOI) ONTHKH JIKAT

® METOABI NIEKTPOCTATUKU M MArHUTOCTATHKH, IIPH 3TOM BOJIHOBBIE
YPAaBHEHUS JIEKTPOMATHUTHOTO IMOJIS BBIPOXKIAKOTCS B YPaBHEHUS
Jlammaca u [lyaccona;

® TIPEACTABICHHE O JIOKAIBHOM XapaKTepe pacIpOCTPaHEHUs,
OTpaXE€HUs W I[PEJIOMJICHUS CBETa, KOIJa IIydOK CBeTa
IIPENCTABIISIETCS. B BUIE COBOKYINHOCTU CKOJb YIOJHO TOHKHX
IIy4KOB JIy4€H, PaCIPOCTPAHAIOIIUXCS HE3aBUCUMO JIPYT OT Ipyra
(BemMuUMHA TOTOKA SHEPrMM B PpaA3IMUYHBIX CEYEHHAX Jiyya
[IOCTOSIHHA);

e npuHuun I'rolirenca-Openens.

[1K-3

71.

JlaeT  BO3MOXHOCTH yuecTb  siBIeHHEe  audpakuuu B
KBa3MOIITHYECKON 001acTH

® MCTOA FeOMeTpH‘leCKOﬁ OIITHUKH,
e METOJ BOJHOBOH OIITHUKH,
® MCTOJ KBAa3HCTATUYCCKUX HpI/I6JIH}I(CHHfl.

[1K-3

72.

He moszBomnsier yuecTs siBieHue AUGPaKIUM B KBA3UONTUYECKON
obnactu
® METOJ F€OMETPUUYECKON ONTHUKH;
e METOJ BOJTHOBOM ONTHKM,
® METOJl, OCHOBaHHBI Ha HCIOJB30BAHUU  (POPMYIIBI
Kupxroda.

I1K-3

73.

da3za koseOaHsI, BEI3BIBAEMOTO YYaCTKOM BOJIHOBOH TTOBEPXHOCTH
Sn (n-1 30oma ®peHenst) ommvaercs OT (as3bl KONEOAHUS, BBI3BAHHOTO
COCE/THUM Y9aCTKOM BOJTHOBOW MTOBEPXHOCTH Sn+1 (MITK Sp-1) Ha
o T,
o m/2;
o 2m.

[K-1

74.

KomrutekcHsli KO3 UIIUEHT pacrpocTpaHeHus
JIEKTPOMAarHUTHOM  BOJHBI  (KOMIUIEKCHOE€  BOJHOBOE  YHCIIO)
OIIpeNIeNIAETCs

® [apaMeTpaMM Cpebl PacIpOCTPAHEHHUS;
e HauanbHOH (a3oil koneOaHus;

IK-3




¢ MIrHOBCHHBIM 3HAQYCHUEM  aMIUIMTYAbl  HAIIPSAXKCHHOCTHU
OJICKTPHUYCCKOT'O IT0JISA BOJIHEI.

75. Koadduimment pacnpocrtpanenust diieKTpoMarHuTHOW — BojHBI | [TK-3
(BOJIHOBOE YHCJIIO) 3aBUCHUT OT
® [apaMETPOB CPEJIbl PACIIPOCTPAHCHHUS;
e HayaJIbHOU a3kl KoIeOaHus;
® CpEJHEro 3a nepuoJ 3HaueHus: Bekropa [lonTunra.

76. DJIEMEHTApHBIN ANEKTPUYECKUN IUIoNb Tnpenacrabinser coboi | [TK-1
MIPOBOJI, IO KOTOPOMY MpPOTEKaeT 3JeKTpuiyeckuid Tok. [Ipu sTom nnmna
poBOa

o I>>\;
o =)\
e | << A (M- amuHa BOJIHBI),
TaKk Kak MpH BBIIOJIHEHUU ATOTO YCIOBUSI BO BCEX CEUCHUSX
MPOBOJIa B JIaHHBIK MOMEHT BpeMeHH ! = CONSt mpoTeKkaeT OJMHAKOBBIN
TOK.
77. CKOpOCTh pacmpoCTpaHEHHUsI AIEKTPOMArHuTHOW BoiHBI B cpene | I1K-3
oTpeenseTcs
® JJICKTPOMArHUTHBIMH napaMeTpamMu CpeIIbI
pacrpocTpaHeHHS;
® CpeIHUM 3a MepuoJ] 3HaueHueM Bektopa [loiftunra;
¢ MrHOBCHHBIM 3HAYCHHEM AaMIUIATYABl  HANPSKCHHOCTU
AJIEKTPHYECKOTO MOJISI BOJIHBI.
78. CKopocTh pacnpoCTpaHEHUs IEKTPOMAarHUTHON BOJIHBI B Bakyyme | [TK-3
OTIpeIeNIAeTCS
® 3JEKTPOMArHUTHBIMH MOCTOSHHBIMU;
® CpeIHUM 3a MepuoJ] 3HaueHueM Bektopa [loiftunra;
¢ MTHOBEHHBIM 3HAYEHHEM AaMIUIUTYAbl  HAIMPSKEHHOCTU
AIEKTPUYECKOTO TOJISI BOJTHBI.

79. DneKTpOMarHuTHasi BOJHA, Y KOTOpOW Hen3MeHHbIN no Benuunne | [TK-3
BEKTOP HATPSKEHHOCTH OJNEKTPUYECKOro mojis E, pPaBHOMEPHO
Bpamasich, B (PUKCUPOBAHHOW TOYKE MPOCTPAHCTBA C TEUYCHHEM BPEMEHHU
OIMCBIBAET OKPYKHOCTb, HA3BIBAETCS BOJIHOM C

® DUIMNTUYECKOU MOJIIPU3ALUEH;
® JIMHEWHOW MOJIApU3ALHUECH;
e KpPYroBOM MOJISIPU3ALMEN.

80. DJeKTpOMarHuTHAas BOJHA, Y KOTOpoil BooOpaxkaembrii kouer | I1K-3
BEKTOpAa HANPSKEHHOCTH SIEKTPHUECKOTO Tons E B (PUKCHPOBAHHOI
TOYKE MPOCTPAHCTBA C TEUEHUEM BPEMEHHU TepeMelIaeTcs BOJIb OTpe3Ka
MpsSIMO#, COBepIasi BO3BPATHO-TIOCTYNATEIbHOE JIBUKCHUE, HA3bIBACTCS
BOJIHOM €

® SIUIMNTUYECKOHN NOJIApU3ALUEH;
® JIMHEWHOW MOJIApU3ALIUECH;
® KPYrOBOM MOJISIPU3ALMEN.
81. Ecnin wumMeer MecTo »sneKkTpoMarHuTHas BoidHa c Kpyroso# | [TK-1

nojsipuzanye, TO JUis 3aJaHHOTO MOMEHTa BpeMeHn t = const
pacrpesieieHHe  HalpsOKeHHOCTH — AJIEKTPUYECKOTO  TMOJIA E B
HAIMPABJIEHUN PACIIPOCTPAHEHHUS BOJIHBI IIPEACTABISAETCS

® JIUIMNTUYECKON CIUPAIBIO;

® KPYrOBOM CIIMPAJIBIO;




® TapMOHHYCCKHUM 3aKOHOM.

82. Ecnm umeer Mecto snekTpomMarHuTHas BoJiHA ¢ aymuntudeckoit | [TK-1
nojsipu3auuen, TO JUisl 3aJaHHOTO MOMEHTa BpeMeHu t = const
paclpeneneHHe  HANPSHKEHHOCTH — dJIEKTpHUeckoro mons E = B
HaIlpaBJIEHUU PaCIpPOCTPAHEHUS BOJIHBI ITPEACTABIISIETCS

® BJUIMITUYECKON CIUPAIIBIO;
® KpYroOBOM CIIMPAIIBIO;
® TapMOHUYECKUM 3aKOHOM.

83. Ecnim wmmeer wmecTo »anekTpomarHuTHas BosHAa ¢ JuHedHo# | [TK-1
nojsipu3auuend, TO JUisl 3aJaHHOrO MOMEHTa BpeMeHu t = const
paclpeneneHHe  HANPSHKEHHOCTH — dJIEKTpHUeckoro mons E B
HaIlpaBJIEHUU PACIPOCTPAHEHUS BOJIHBI ITPEACTABIISIETCS

® BUIMITUYECKON CIUPAIIBIO;
e KpYroBOM CIIMPAIIBIO;
® TapMOHUYECKHUM 3aKOHOM.

84. [ToBepXHOCTB, BO BCEX TOYKaX KOTOPOW BEKTOPHI HanpsikeHHoctel | [1K-3
ANEKTPOMArHUTHOTO TOJISI UMEET OJIHY U Ty ke (pa3y Ha3bIBaeTCs

¢ ($azoBBIM HPOHTOM,
e BOJIHOBOM ITIOBEPXHOCTBIO;
® [IOBEPXHOCTHIO PABHBIX AMIUIUTY/I.

85. [ToBepxHOCTB, BO BCEX TOUKAX KOTOPOM BeKTOpHI HampsikenHocrei | [TK-3

3JIEKTPOMArHUTHOTO TIOJII UMEET OJHY H Ty ke (pa3y Ha3bIBaeTCs
e (a3zoBbIM (PpoHTOM,
® TIOBEPXHOCTHIO paBHBIX (ha3;
® [IOBEPXHOCTHIO PABHBIX AMIUIUTY/I.

86. Ecnmu moBepxHoctd paBHBIX ¢a3 u  paBHbIX ammumtyn | [1K-3
3JIEKTPOMArHUTHOM BOJIHBI SIBJISIFOTCS IUIOCKOCTSAMH U MApaJUIeNIbHbI APYT
JpYTy, TO TaKas AJIEKTPOMArHUTHAS BOJIHA HA3bIBAETCS

® I[IJIOCKOW HEOJTHOPOJHOM BOJIHOW;
® IIJIOCKO IOJIAPU30BAaHHOW BOJIHOM;
® IUJIOCKOW OJHOPOJHOW BOJIHOM.

87. Ecnmu noBepxHocTH paBHBIX a3 u  paBHbIX ammuntyn | T1K-3
ANIEKTPOMAarHUTHOM BOJHBI SIBJISIFOTCS IUIOCKOCTSMM M TP 3TOM HE
napajieJbHbl  APYr JApyry, TO Takas JJIEKTPOMarHuWTHas BOJIHA
Ha3bIBACTCS

® IUJIOCKOW HEOJHOPOJHOU BOJIHOM;
® IIJIOCKO MOJIAPU30BAHHOW BOJIHOM;
® [IJIOCKOW OJHOPOJHOW BOJIHOM.

88. OneMeHTapHbIN TOYEYHBIN n3JyyaTenb m3nyqaet | [1K-3
3JIEKTPOMArHUTHYIO BOJIHY, 00J1a/1al01IYI0

e c(epuueckoil BOIHOBOI MOBEPXHOCTHIO;
® I[[WIMHAPUYECKON BOJTHOBON MOBEPXHOCTHIO;
® [JIOCKOW BOJIHOBOW MOBEPXHOCTBIO.
89. IK-3

KoMruiekcHbIM BEKTOPHBIN 3JEKTPOAMHAMUYECKUN MOTEHIIAAT A,

XapaKTEPU3YIOIIHHN TOJIE DIIEMEHTAPHOTO 3JIEKTPUIECKOTO JUIOISA
e QapajyieNieH MpPOAOJIBHOW OCH AWM  (dIEKTPUYECKOMY
MOMEHTY JIUIIOJIA);
® IIEPHEHIUKYIISIPEH DJIIEKTPUIECKOMY MOMEHTY JUIIOJIS;
® COBINAJAET ¢ HampaBjaeHueM BekTopa [loiTunra.




90. WznydeHne  DIEKTPOMAarHUTHOW  dSHeprum  BepTHKaiabHbIM | [TK-3
3JIEMEHTAPHBIM 3JIEKTPUUECKUM JUTIONIEM
® [IPOMCXOJIUT B MEPUIMOHAILHOM HalpaBJICHUY;
® KOHIIGHTpUpYETCs BOJM3M HSKBATOPHAIBHONH  IUIOCKOCTH
3JIEMEHTAPHOI'0 3JIEKTPUYECKOr0 U0,
® TIPOMCXOJUT B PaIMAJIbHOM HalpaBJICHUH.

91. ITose, co3naBaeMoe 3je€MEHTapHbIM 3JeKTpuueckuMm junosieM B | [IK-1
OJVDKHEH 30He, ONpeneNsercsl ClAeIyIOIMMH COCTaBJISIOIIMMU BEKTOPOB
3JIEKTPOMArHUTHOTO TOJIA (B chepruecKoil cuctemMe KoopIuHar)

*  MEpHMOHATBLHON £, U DajuabHOl E, COCTaBISIONIMME
BEKTOpA HANPSHKEHHOCTH DSJICKTPUYECKOTO IMOJSA, a TaKxKe
cocraisouteit H , HANPsDKEHHOCTH MAarHUTHOTO MOJIS;

e EuH,;

92. [Tone, co3maBaeMoe BIIEMEHTAPHBIM 3JeKTpudyeckuM aumosieM B | [1K-1
JaibHEH 30HE, ONpeneNsieTcsl CIEAYIOUMMHU COCTABISIOLIMMUA BEKTOPOB
AJIEKTPOMArHUTHOTO TOJIA (B CPepruecKoil cucTeMe KOOpIuHaT)

e MEpUIHOHAILHON £, M pajuaIbHOM E, COCTaBIISIONIMME
BEKTOpa HANPSHKEHHOCTH DJICKTPUYECKOTO IMOJS, a TaKxKe
cocrasisouteit H , HANPsHKEHHOCTH MAarHUTHOTO MOJIs;

e E uH,;

93. HopmupoBannas JIarpamma HaIpaBJICHHOCTH (IH) | TIK-3
BEPTUKAJIBHOTO  DJJIEMEHTAPHOTO  OJJEKTPUYECKOTO  JMIONSA 110
HamNpsOKEHHOCTU TI0JI1 B JajbHEW 30HE ONMCHIBAETCS  CIEayroIlen
(YHKIIMOHATIBHOW 3aBUCUMOCTBIO

e sinY;

e (CO0S I,

e sin?g.

94. HopmupoBanHas Juarpamma HaIpPaBJIEHHOCTH (AH) | TIK-3
BEPTUKAJIBHOTO 3JIEMEHTAPHOTO JIEKTPUIECKOTO TUTIONS MO0 MOITHOCTH B
JambHe  30HE  ONHUCBIBAETCS creayromed  GyHKIHOHAIBHON
3aBHCHUMOCTBIO

e sinY;

® CO0S9Y;

e sin%g.

95. OTHONIEHHE  HANPSIKEHHOCTH  dyiekTpuueckoro mnoms  E , | TIK-1

co3aaBacMoro JUIoOJIeM, K HAIPsXKCHHOCTU MArHuTHOI'O ITOJIA H =He
3aBHUCUT oT KOoopauHat TOYKHU Ha6J'IIO)IeHI/I$I n HCTOYHUKA

3H€KTpOMaFHHTHOﬁ BOJIHBI MW PAaBHO MMOCTOSTHHON BeJIMUMHE

KOoTOpasa onpeAciadaCTCsa SJICKTPOMArHUTHBIMU IapaMETpaMu CpCIbl. Ota
BEJIMYMHA HA3bIBAETCS

® CKOPOCTBIO 3JIEKTPOMArHUTHOUN BOJIHBI;

® BOJIHOBBIM COITPOTHUBIICHHUEM;

e kod(hduIMEHTOM pacmpoCTpaHEHHUS  SIEKTPOMArHUTHOM




BOJIHBI.

96. BonnoBoe conpoTtuBienue cpenbl onpenensercs uckiountensio | [1K-3
e MrHOBEHHHIMH 3HAYEHUAMH BEKTOpoB E 1 H |
® CKOpOCTBIO PACIPOCTPAHEHHUS AIIEKTPOMArHUTHOIN BOJIHBI,
®  DIIEKTPOMArHUTHBIMH napameTpamu cpenabl
pacrpocTpaHeHHs.

97. BoaHoBOE compoTHuBiIeHHE BO3 yXa (BaKyyMa) COCTABIISIET [TK-1

e 120m;
e 60T
o 270m.

98. JIIMHOM 27E€KTPOMarHUTHOM BOJHBI Has3blBaeTcs paccrosiHue, | [1IK-1

KOTOpOE BOJIHA MPOXOJUT 3a EPUOJ BpEMEHH, PABHBII
e T/2 (T — nepuop 3JIEKTPOMAarHUTHOTO KOJIcOaHMs);
o T,
o 2T.

99. OTHollleHHE TMJIOTHOCTH TOTOKAa MOIIHOCTH, co3aaBaemoro | [TK-3
peanbHOH AaHTEHHOW B paccMaTpWBaeMOM HampaBieHuW (3, @) mpu
ycioBus ' = CONSt (I - paccTosHUE 10 TOUKH HAOIOICHUS) K IOTHOCTH
MOTOKA MOIIHOCTH, CO3[aBa€MOr0 HEHAIPAaBJICHHBIM H30TPOMHBIM
W3Jy4yaresieM, NMpU OJHOM M TOM K€ MOJABOAMMON K HHUM MOIIHOCTH
Ha3bIBACTCS

® JHMarpaMMOM HampaBJIEHHOCTH;
e k0d((PHUIMEHTOM HAIIPABICHHOTO JCUCTBUS aHTCHHBI
e k09O (PHUIMEHTOM YCWICHUS aHTCHHBI.

100. MakcumanpHas BenmnuuHa KHJI (koaddunmenta nanpasnerHoro | [TK-1
JEWCTBUS) 2JIEMEHTAPHOTO AIEKTPHUECKOTO JUIOJIA, IoJydaeMas Ipu & =
/2, COCTaBISIET

e 15:
o 10;
e 20.
101. MomHocTh,  W3dydaeMmMas ~ BEpTHKaJbHBIM  3ieMeHTapHbiM | [TK-1

QJICKTPUYCCKUM JHUITOJIEM
¢ [IPAMO MPOMOPHUOHAJIbHA KBAaJPpaTy TOKA, IPOTCKAIOMICTO 110
IMPOBOAHHMKY, U KBaApaTy JJIMHBI JUITOJIA;
L4 O6paTHO MMpOMMOpHHUOHAIbHA KBAaApPATy TOKaA, MPOTCKAIOMICTO
10 IPOBOJAHUKY, U KBAAPATy JJIMHBI JUIIOJIA,
® 3aBHCUT TOJIBKO OT JJIMHBI 1/13J1yqaeM0171 BOJIHBI.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCSl 3a09HON (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

1 B nexapToBoil cucTeMe KOOpAMHAT BEKTOPHOE 10JIe A UMEET EAMHCTBEHHYIO
cocrapisionyo Az = 3y2. BeluncIUTh BEKTOPHOE MOJIe rotA.

2 CkansipHOE 110JIE ( 33JJaHO B IEKAPTOBOM CHCTEME KOOPAMHAT BBIPAKEHUEM (P =
3x2yCosz +272. BeraucauTh BeKTOpHOE 1ose grado.

3 Onpenenutb TUBEPreHIUIO U POTOP MOJS B IEKAPTOBOM CHUCTEME KOOPMHAT C
€AMHCTBEHHOM cocTaBisitoneit Az = 20Sin(x/x).

4 B Bakyyme cymiectByer rapmonnyeckoe OM mnone. B HekoTopoii Touke npocTpaHcTBa




BekTOp E = 130Co0s27-1010t 1x. OnpeaenuTs MI0THOCTh TOKA CMENIEHUS B JaHHOU
TOUKE.

B HEKOTOpOIi TOUKE MPOCTPAHCTBA BEKTOP HAMPSHIKEHHOCTH JIEKTpUIecKoro mous E =
S) 20 1y B/m, a Bextop [oitatunara I1 = 10 1x + 30 1z Br/M2. Onpeaenuts BEKTOp
HaNpPsHKEHHOCTH MarHUTHOTO TOJISL.

B Bakyyme pacnpoctpansiercs miockas OM BonHa ¢ yactotoit 30 MI'u. Onpeaenutsb
paccTosiHue, Ha KOTOpoM ¢aza BoJaHbI m3MeHuTcs Ha 2700 u 25200.

Haiitu Tok B 371IeMEHTapHOM 3JIEKTPUUYECKOM U3JTydaTesie JJIMHOU SCM, €ClTi B TOUKE C
7 koopauHatamu r = 1 kM, ® = 900. HanpsixkeHHOCTB 51ekTprueckoro mojst E® = 10-4
B/M, wacroTa konebanwmii 10811,

Haiiti conpoTuBieHNE H3ITy4YeHHs IEMEHTApHOT 0 3JIEKTPUYECKOT0 U3TydaTesst pr
8 In =5 cMm u Ao =3 M. OnpeenuTh MOIIHOCTh M3ITy4EHHs, €CJIM aMILTUTY/Ia TOKA B
u3nydarese paBHa 1 A.

KBanparnas pamka 10x10 cMm co3gaeT MakCUMalIbHYIO aMIUIUTYly HalIPSKEHHOCTH

9 anekTpudeckoro mois 5-10-4 B/mM Ha pacctosHum r = 5 kM, Ao = 4 M. OnpeieIuTh TOK
B paMKe.
10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  HPOUEAYPbl  OICHUBAHUS

WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPXKATCA B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTHUpYIOIUX TMOPSAOK W MPOUEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaroluxcs
I'VAIL

11. Meroauueckue ykazanust 111 00yJaronIuxcsi 0 OCBOCHUIO JTUCIUILTAHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HA4YEHME JIEKIIMOHHOIO Marepuanga — JOIMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuu B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro IIO3HAHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00sIacTH 3HaHuUs, €€ MpoOJIeMbl, JaeT LEIbHOE MPEACTaBICHUE O AUCLUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InanupyemMble pe3yiabTaThl IPU OCBOEHUHU 00YYaIOUTMMUCS JIEKIIMOHHOIO MaTepuaia;

- MIOJIyYUEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWM, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KJOM KOHKPETHOU TEME;

- NOJIy4E€HHUE OIBITAa TBOPUYECKONH PAOOTHI COBMECTHO C MPENOAABATENIEM;

—  pa3BUTHE MNPOPECCHOHANIBHO-ACNOBBIX KauecTB, JIOOBM K NpeaIMeTy H
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHUS.

- NOSBIICHHE HEOOXOIMMOro HHTepeca, HEOOXOJUMOro Uil CaMOCTOSITeNbHOU
paboThI;

- MOJIyYeHUE 3HAHUM O COBPEMEHHOM YPOBHE DAa3BUTUS HAYKH M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMkKaiine rofbl;

- HAY4YUTHCS METOIMWYECKH 0o0pabaThiBaTh MaTepualsl (BBLACIATH IVIABHBIE MBICIH U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, HOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);

- MOJIy4Y€HUE TOYHOI'O MOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.




JIeKnMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JAEMOHCTPALMEN CIIAWAOB U
UCMOJIb30BaHUEM pA3JaTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJEIIbHBIX TEMATHK 10 TUCIHUILIIHHE.

CrpyKTypa IpeiocTaBlIeHUs JIEKIHOHHOTO MaTepuania:

— B yCTHOW (opMe C JEMOHCTpAIMel OTHACNbHBIX TaOuul, (GOpMyl U HHOTO
rpau4ecKoro MaTepuana NMCbMEHHON (hopMe Ha JI0CKe ITOCPEACTBOM Mela WIIK MapKepa;

— B (opMe OTKpBITOM IUCKyCCHU TpU OOCYKIEHHU BONPOCOB, OCBEIIAEMBIX B
JCKITHSIX;

OcBOeHMIO JIEKIIMOHHOTO Kypca MOXXET CHOCOOCTBOBATH JIUTEpaTypa, HMMEIOIIAsAcs B
oubmorexe 'Y All, ykazanHas Bble B Tabnunax 7 u 8.

OtnenbHBIE TEMBI JIGKIIMOHHOTO Kypca, NPEACTABICHHBbIE B BHJIE IPE3CHTALINH,
pasmemensl B cucteme LMS (cm. manky «[IPESEHTALIMNU 31 PIT 2016»).

OcCBOEHHIO JICKIIMOHHOTO Kypca MOKET CIIOCOOCTBOBAaTh JHUTEpaTypa, pa3MelleHHas B
cucreme LMS (cm. manky «JIEKIIAW 31 PIT 2016»):

1.  DnextpoauHamuKa U pacmpocTpanenue paauoBoiH [Tekcr] : yuebHoe mocobue / B.
B. Hukonbckuii, T. V1. Hukonbckas. - 3-e u3z., nepepad. u mon. - M. : Hayka, 1989. - 544 c. :
puc. - bubnuorp.: c. 540 - 543. - ISBN 5-02-014033-3.

2. B. C. Kanamnwukos, JI. . Pomoc. DnekTpoauHaMuKa W paclpoCTpaHECHUE
panuoBoiiH (3nexktpoauHamuka): [lucemennsie nekuuu. Crn6: C3TY. 2001. 88 c.

Kpome Toro, ocBoeHHio IEKIIMOHHOTO Kypca MOMKET CHOCOOCTBOBaThH JIUTEpATypa,
pa3MeniéHHas Ha calTax, ykasaHHbIX B Ta0Onuue 9 «llepedyeHp pecypcoB HMHPOpPMAIMOHHO-
tenekommyHukannoHHoi cetu MHTEPHET, HeoOXoMMBIX 1711 OCBOCHUS AUCIUILTUHBDY.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCS IO BBITIOJIHEHUIO JIA00OPATOPHBIX
pabot

B xone BeimonHeHus 1aboOpaTOpPHBIX pabOT oOydarolUiCcs JOKEH YINIyOUTbh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTEpUCTHKOM 0Oydaroierocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Beinmonnenue 51abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
W3YYEHUS JUCLUIUIMHBI, ONpeenseMoil y4eOHbIM IUIAHOM, U OTHOCHUTCS K CpEICTBaM,
00ecreynBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

- npuoOpeTeHne HAaBBIKOB HCCIEIOBaHMS IPOLIECCOB, SIBICHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

—  3aKpeIUIEHUE, pa3BUTHE M JeTalM3alysl TEOPETUYECKUX 3HAHUM, MOJIYYCHHBIX Ha
JEKLUSX;

- MOJIy4eHUE HOBOM MH(pOPMAINH 110 U3y4aeMOU TUCIUIUINHE;

- npuoOpeTeHne  HaBBIKOB  CaMOCTOATENbHOW  paboTel ¢ 1a00paTOpHBIM
000pyI0BaHEM U TPUOOPAMH.

B cooTtBercTBUUM € y4yeOHBIM IJIAHOM IJUCHMIUIMHA «DJIEKTPOAMHAMMKAY» IpPEIoiaraet
npoBesieHue J1abopaTtopHbIX padoT. HanMeHoBaHue 1abopaTopHBIX paboT U COOTBETCTBYIOIIEE
UM KOJTMYECTBO YUCOHBIX YaCOB MPUBE/ICHBI BBIIIE B TAOIHUIIE 5.

JIaGopaTopHble 3aHATHUS IPOBOAATCS B CIIELUATILHON TabopaTopuu «JIEKTPOIMHAMUKA U
pactpocTtpaHeHue  paawoBoiH»  Kadempel Noe 21 «PagmOoTeXHMUYECKHMX CHCTEM U
ONTONIEKTPOHHBIX KOMIUIEKCOB» B aynutopuu 11-01a Ha yi. b. Mopckoii.



Jlnsi BBINOJHEHHUsI J1IabOpaTOpHBIX paboT, oOywaromuecss Ha JOOPOBOJBHONH OCHOBE
(GOpMHPYIOT U3 COCTaBa TPYIITBI HECKOJIBKO «Opuramy» mo 2 — 3 JeynoBeka B Kaxaou. Kaxmoii u3
«Opuraa mpernoaaBareneM Ha3HadaeTcs JaboparopHas padbora. Kaxmoii mabopaTopHoii padore
MPEIeCTBYET KOJJIOKBUYM, KOTOPBIM MPOXOAUTCS ClenyouM oopazoM. Kaxaomy cTyneHTy B
«Opurane» mpernojaBaTellb NEPCOHATBHO 331aéT 1 — 2 Bompoca, Kacaromuecs JTU00 MopsaKa
BBITNIOJIHEHUS! JIabopaTOpHOU paboThl, 1100 (U3UYECKON CYTH HCCIEIyeMOro B HEW SBIICHUS.
CryneHT cuuTaercs MOMYIIEHHBIM K BBINOJHEHHIO Ja0OpaTOpPHOM pPabOTHI TONBKO IOCIHE
YCIELIHOM c/Jauu KOJUIOKBUYMA.

DKcIeprMeHTaIbHbIE JJAHHBIC, TOJIyYeHHBIE B XO0/1€ BHIMOIHEHUS Ja00paTOpHOH paboThI
U Npe/ICTaBICHHbIC B TAOIUYHOM (hopme, 3aHOCATCA B MPOTOKOJI. [lomyckaeTcsi Haluunue OAHOTrO
MPOTOKOJIA Ha «OpUTAIY».

3amuTta 7a00paTOpHBIX pPa0OT MpeamojiaraeT Haluyhe OT4YéTa y KaKIOro U3
oOyuaromuxcst. OTYéT JOJKEH OBbITh BBIIOJIHEH II0 BCEM IIpaBWIaM, IPEIlyCMOTPEHHBIM
METOJIMYECKUMH YKa3aHUAMH K JJaOopaTOpHOH paboTe 1 HOpMAaTUBHOM oKkyMeHTanuenn BY3a.

ITocne o3HakOMIIEHHUs C COepKaHUEM OTYETA U NPEACTaBICHHBIMU B HEM PE3yJIbTaTAMU
UCCIIEIOBAHMsI, MpernojaBaTeNb 3aJaéT KakaoMy H3 OOydaroluXcsi HECKOJIbKO BOIIPOCOB,
Kacaroluxcst J1M00 TEOPETUYECKOro MaTepuaia, H3JI0KEHHOIO B METOJUYECKHX YyKa3aHUsX,
anb0 aHanmM3a MOJYYEHHBIX SKCIEPUMEHTAIBHBIX JNAaHHBIX. TOJIBKO MOCTE YCHEIIHbIX OTBETOB
oOydarolierocss Ha BOIPOCHI MPENOJaBaTelIsl U YCBOEHUS KM TEOPETUYECKOro Marepuaa,
CTaBUTCS OLICHKA.

Takum oOpa3om, TpuW TPOBEACHHM JIAOOPATOPHBIX  3aHATHHA  MPENOJaBaTeNb
OCYIIECTBIISIET KOHTPOJIIb YCIIEBAEMOCTH IOCPECTBOM CIEIYIOUINX CPENICTB:

o OLCHUBAIOTCA OTBCTHI CTYACHTOB IIPpH CAa4€ KOJIJIOKBUYMA,

° OLCHUBACTCA YCIICIIHOC BBIIIOJHCHHUC IMPOrpaMMBbI HCCHCﬂOBaHHﬁ, N3J0KECHHOU B
METOJIMYECKUX YKa3aHHUAX U TPAMOTHOE 0(OPMIICHUE ITPOTOKOJIA;

. OLICHUBAETCS TpaMOTHOEe odopmiIeHHe oT4yéra 1o JabopatopHoll pabore B

COOTBETCTBUH C TPEOOBAHUAMHU METOJAMYECKUX yYKa3aHHIA, a TAK)KE HATMYHUE B OTYETE BHIBOJIOB O
pe3yibTaTax IpoBeAEHHBIX UCCIIEI0BaHU;

J OLICHUBAIOTCSI OTBETHI CTYJIEHTOB B X0/1€ 3alUThI JJA0OPAaTOPHOU PabOTHI.

Bce onienku, B TOM 4uciie HTOTOBAs, BEICTABIIAIOTCS 110 S-0aabHOM IIKae.

Jlns kaXkaoi u3 yKazaHHBIX B Tabmuie 5 mabopaTopHbix padot B 6ubnuoreke I'YAII u B
nabopaTtopuu B ayA. 11-01a umeroTcss METOIUYECKUE YKa3aHUSI.

B Tabmuue C mnpeacraBieH ImepeuyeHb METOJMYECKHUX YKa3aHUM K BBIMOJIHEHUIO
7a00paTOPHBIX padOT MO AUCIUTUIHHE «DJIEKTPOIUHAMUKAY).

Tabmuma C — [lepeueHb METOAMUECKHUX YKa3aHHUH K BBIIOJIHEHUIO J1a00paTOPHBIX padoT

KoauuectBo 9K3EMIUISIPOB B

Mudp bubnuorpaduueckas cepiika / URL anpec oubanoreke
(KpoMe 3JIeKTPOHHBIX
9K3EMILISPOB)
621.372 HccnenoBanue cTpykTypsl ot BoH Hio u

H2o mpu pa3nmuvHBIX Harpy3kax BOJHOBOJA
[Tekcr] : MeToAMYECKHE YKa3aHUS K DNEKTPOHHBIN pecypc
nabopartopuoit padote / C.-Ilerepb. roc.
aKajl. a3pOKOCM. MPUOOPOCTPOCHHUS ; COCT.:
. B. brnarogpemienckuit, b. T. Hukutus. -
CIIG. : M3a-Bo I'YAIL, 1996. - 43 c. : rpad.,
Ta01. - bubnuorp.: c. 42 (5 Ha3B.).

537(T'YAID) HccnegoBanue noysspu3alimOHHbIX 44
XapaKTePUCTHK AJIEKTPOMATHUTHBIX BOJTH donn yaeOHOTO KOpIyca
[TekcT] : MeTOaMYECKUE YKA3aHUS K (I"acrenno)

BBITIOJTHEHUIO JIabopaTopHoi padoTsl / C.- 37




[TerepO. roc. yH-T a3pOKOCM. Cryn.otnen (BM)
npudopoctpoenus ; coct.: B. C.
Kamamnukos, JI. A. ®enoposa. - CII6. : U3a-
Bo ['YAII, 2005. - 21 c. : Tabu., puc. -
bubmuorp.: c. 21 (2 Ha3B.).

26-31 HccnenoBanme moBEpXHOCTHBIX
BOJIH, PACTIPOCTPAHSIOUINXCS BJIOJIb TNIOCKUX 9
3aMeIAIonIX cucteM [ Tekcer] : Cryn.otnen (BM)
METOJIMYECKUE YKA3aHUs K BBIIIOJTHEHUIO
naboparopnoit padotsl / C.-Ilerep0. roc. yH-T
a’pokocM. mpudopoctpoenus ; Coct. B. C.
Kanamnukos. - CII0. : U3n-so IT'AAII 2003.
- 25 c. : Tabm., rpad.

26-10 Metoanyeckas pa3padOTKa K BBIITOJTHEHHIO )

M54 nabopaTopHoi paboTsl "HcciaenoBanue donx yueOHOTO KopIyca
JUCIIEPCUU U 3aTyXaHHsI BOJIH B BOJHOBOJIE (I"'actenno)
npsiMoyronbHoro ceuenus" [Teker] : 211
naboparopnas padota / JIeHUHTp. UH-T Cryn.otnen (BM)

aBuail. mpuoopoctpoenus ; Cocrt. JI. A.
®enoposa; Pexn. b. T. Hukutus. - CII6. :
N3n-po I'VAIL 2005. - 21 c. : Tabi., puc.

B meroanueckux yka3zaHUSX K BBIIOJHEHHUIO Ja0OpaTOPHBIX paboOT 00O3HAYEHBI IIENU
KKIO0W pabOoThI, TPUBOIUTCS MEPEUCHB JIA0OpATOPHOTO 000PYIOBaHUS U cXeMa JabopaTopHOi
ycTaHOBKH. B cxkaToil ¢opMe aHbl OCHOBHBIE TEPMUHOJIOTUYECKUE MOHSITHS, OTHOCSIIHUECS K
WCCJICIOBAHHIO, PA3bICHEHA CYTh MCCIEAYEMbIX (PU3NYCCKUX SIBJICHUMW, IPUBEICHBI pacUETHHIC
dopmynel. Tam >xe mnpeAcTaBieHbl TaONHIBI SKCIEPUMEHTANBHBIX JTaHHBIX, MOJYYCHHBIX
0o0yJaromuMuCs B XOJ€ BBINOJHEHHs J1abopaTopHoil pabotel. Kpome Toro, meromudeckue
YKa3aHUs COJEpKaT Kak MIIaH MCCIEI0BaHus, TaK U METOJAUKY O0paOOTKHU SKCIIEPUMEHTATBHBIX
JIAHHBIX, CIOCOOBI UX TMPEACTABICHHS (ITOCPEICTBOM Ta0JUIl U TpadUKOB), a TAKKe MIPUMEPHBIC
KOHTPOJIbHBIE BOMPOCHL. OTAENbHBIM MYHKTOM B METOAMYECKHX YKa3aHUAX H3JI0KEHO
cojiepaHue oTuéra o 1abopaTopHOM padorTe.

CrpykTypa B (hopMa O0TUETA O JJabopaTOpHOH padoTe

[IpuBomsATCS B METOAWYECKMX YKA3aHUAX K BBHINOJHEHHIO Ja0OpaTOPHBIX padoT,
npejcTaBieHHbIX B Tabnuie C, a Takke B pasjieie HOpMaTUBHOM nokymeHTauuu caita 'Y AII
http://quap.ru/quap/standart/titl_main.shtml.

TpeboBanus k opopmIIeHHIO OTUEeTa 0 JabopaTOPHOH paboTe

[IpuBonsATCcSs B METOAWYECKMX YKa3aHUAX K BBIIOJHEHHIO Ja0OpaTOpPHBIX padoT,
npezcTaBieHHbIX B Tabnuue C, a Takke B pasjienie HOpMaTUBHOM JokymeHTanuu caiita ['YAIT
http://quap.ru/quap/standart/titl_main.shtml.

11.3. Meroauueckue YKa3aHUS 1A 00yJaroIIIXCst o MPOXOXKIECHUIO
CaMOCTOSITENILHON paOOThI

B xone BBIMOMHEHUSI CaMOCTOSITEIBHOW PabOThI, OOYJArOIIUIICS BBHIMOIHSIET padoTy 1O
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTHs.

s oOyvarommxcsi 1Mo 3a04HOM (opMe 0OydeHHs, caMOCTOsTeNbHas padoTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboOTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, Yy oOydaromierocst (hopMupyercs
1esecoo0pa3Hoe MIaHUpOBaHNE Pab0Yero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
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U HaBBIKA B YCBOGHUHW U CHUCTEMATH3aIlMU MPHOOPETaeMbIX 3HAHHM, 00ECIIEUYMBAET BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOraeT TMOJYYUTh HABBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIOUIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaromuXxcs, IBISETCS y4eOHO-METOUUYECKII MaTeprai Mo AUCIUILIINHE, PEACTaBICHHBIC B
Tabymuax 7 u 8.

[Tepeuens pecypcoB uH(MOpMaMOHHO-TeIeKOMMYHHKamonHoi cetn WHTEPHET,
HEOOXOUMBIX JJIsl OCBOSHUS AUCUHUIUIMHBI IPUBEIeH B Ta0uIe 9.

Ui caMOCTOATENbHOM paboOThl OO0YYAIONIUXCS MO0 JUCHHUIUIMHE «DJIEKTPOIHHAMUKAY
MPEJIOKEHBI CIETYIOIINE TEMBI, IPECTaBIeHHbIe B Tabnuie 21.

Kontponb camocTosiTenbHOM pabOThl CTYJEHTOB B TEUCHUE CEMECTPa OCYILIECTBIISETCS
cienylomuM oOpa3zoM. B TeueHume cemecTpa KaXIbli CTYAGHT JOJDKEH MPEICTaBUTh
MpernojaBaTeNto Ju00 JOKIaA, JUO00 TPE3CHTAHI0O HAa BBHIOPAHHYIO WM WU yKa3aHHYIO
npenogaBareneM Temy. JIokiia J0KEH colep KaTh He MEHee 5 CTpaHMIl TeKCTa, Mpe3eHTalus -
He meHee 10 cnaiios.

Kaxxnas mpencraBieHHasi caMOCTOSITENIbHAS padOTa OLIEHWBAETCS MpenoiaBaTesieM 1o S5-
OaJIbHOM IIKAJIe UCXO/IS U3 CIACAYIOIINX KPUTEPUEB:

. COOTBETCTBUS NPEUIOKEHHON TEME;
. KayecTBa WIIKOCTPATUBHOIO U IpauuecKoro MaTepuasos;
. TITyOUHBI PACKPBITHS TEMBI.

Te nokyansl ¥ Mpe3eHTalMM, KOTOPble HaWIydIlIUM OOpa3oM pPaCKpbIBAIOT BHIOPAHHYIO
TE€MY, MOT'YT OBITh, [0 COIJIACHIO CTYZEHTA, IPEICTaBICHbl Ha BceoOIee o0CyKAeHUEe B XOe
JIEKIIMOHHBIX 3aHSATUH.

IIpy BBINOJIHEHHM CAMOCTOSTENBHOW pPabOThl OOyyarolmuecss MOTYT MOJb30BaThCs
JUTEPaTypOil U y4eOHO-CIIPaBOYHBIMU MaTepUaIaMu, IPEICTaBICHHBIMU B Tabmumax 7 — 9.

11.4. Meronuyeckue YyKa3aHds s OOYYAIOMIMXCS IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NPEIYCMaTPUBAECT KOHTPOJIb KAadecTBAa 3HAHUM
00y4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUINHBI.

IIpoBepka ycBOEHHMS JIEKIMOHHOIO MaTepHalla OCYIIECTBIAETCA TECTHUPOBAHUEM
CTYJEHTOB, CIIMCOK NPUMEPHBIX TECTOB mpezcTaBieH B Tabmuue 18. IloaroroBneHHOCTH K
BBINOJIHEHUIO JITAOOPAaTOPHBIX pPadOT MPOBEPSETCS OMPOCOM CTYIEHTOB B COOTBETCTBUE CO
CIIMCKOM KOHTPOJIBHBIX BONPOCOB, NPEJICTABICHHbIX B METOJMYECKHX YKa3aHUAX K
n1abopaTopHbIM paboTam

11.5. Meroandeckue yka3aHus Uil O0YYarOIIUXCs TI0 MPOXOXKIACHUIO MTPOMEKYTOUHOM
aTTeCTallnun.

[IpomexxyTouHass  arrecranus  OoOydyarOIIUXCS — TPEAyCMaTpUBAaeT  OICHUBAHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHuIuinHe. OHa BKIIOYAET B
ce0st:

9K3aMeH — (popma OLIEHKHM 3HAHMUU, MOJTYYEHHBIX OOYdYaroIMMCS B Ipoliecce H3ydeHUs
BCEHl JIUCIUTUTMHBI WIIA €€ YaCTH, HABBIKOB CAMOCTOSTEILHOM pabOThI, CIIOCOOHOCTH MPUMEHSTh
nux JaJjis peIHeHI/ISI HpaKTI/I'-IeCKI/IX 3a1a4. 9K3aMeH, KaK HpaBI/IHO, HpOBO]II/ITCﬂ B HepI/IO,H
9K3aMEHAIIMOHHON CECCHUU M 3aBEpIIAeTCsl aTTECTAIlMOHHON OICHKOH «OTIMYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.
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