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Annoranus

HucuuninHa «OJEKTpOAMHAMHUKA M PaclpOCTpaHEHHUE PaJAUMOBOJIH» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HampaBjeHuto TnoarotoBku/ crnenuanbHocTd 11.03.01 «PaamorexHuka» HamNpaBJICHHOCTH
«PamnoTeXHUYECKUE CUCTeMBl W WX OSKCIuTyatamus». JucnwmiumHa peamusyercs Kadeapoi
«Ne21».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

IIK-1 «CriocoOeH BBIMOJHATh MAaTEMAaTHYECKOE MOJICTUPOBAHUE OOBEKTOB U MPOIECCOB
M0 TUIOBBIM METOJMKAM, B TOM YHKCJIE C UCIOJIb30BAaHUEM CTaHIAPTHBIX MAKETOB MPHUKIIATHBIX
MPOTrpaMm, a TAaKKe C UCII0JIb30BAHUEM METOJIOB HCKYCCTBEHHOI'O MHTEJUICKTa)

I1IK-3 «Cnoco0eH OcCymiecTBIsATh COOp M aHAIW3 MCXOMHBIX JNAHHBIX Ui pacdyera
MPOEKTUPOBAHUSA JIETAJICH, Y3JIOB U YCTPOHUCTB PAIMOTEXHUYECKUX CUCTEM»

Conepxanve  AMCHUIUIMHBL ~ OXBaThIBA€T  KPYr  BOMPOCOB,  CBS3AaHHBIX  C
3JIEKTPOMArHETU3MOM.

JlanHass JOucUMIUIMHA OOBEAMHSET TpOOJEMBbl, OCHOBAaHHBIE Ha CBOMCTBaX U
O0COOEHHOCTSX 3JIEKTPOMArHUTHOTO MOJisl. I JTaBHOH 3amadeil sIBISETCS pacKpbITHE (DU3UIECKOTO
COJIEpXKaHUsI DJIEKTPOMArHUTHBIX MPOIECCOB B PA3JIMYHBIX CpeAax, CTPYKTYpbl MOJeH u
MOBE/ICHUs BOJHOBBIX siBIeHUI. Oco0asi poib OTBOAUTCA YpaBHEHHsIM MakcBesuia, KOTOpPbIE
HanboJjiee TIOJHO ONHUCHIBAIOT BCIO COBOKYMHOCTh  JJICKTPOMArHUTHBIX  SIBICHUM B
MaKpOCKOITMYECKHX MacITadax.

N3ydyeHne MUCHUIUIMHBI JTOJKHO CIIOCOOCTBOBATH YCBOCHHUIO (DHU3MUYECKOW CYINTHOCTH
BOJIHOBBIX IIPOLIECCOB, NMPUYMH M HCTOYHUKOB H3JIYYEHHS BOJIH, METOJOB pELICHUs 3aaay
ompeneseHuss ToJied Ha 3aJaHHBIX pacctosHusX. OcoOylo poiab  37eCh HrpaeT To
00CTOSITENECTBO, KaK BOJHBI BEAYT ce0sl B Pa3NUYHBIX OJHOPOJHBIX U HEOJAHOPOIHBIX Cpenax,
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 3aMmemisiromux CTpyKTypax, Ha KOTOPBIX
MOCTPOEHbI MHOTHE 3JIEMEHTBI PAJIMOAIEKTPOHUKHU, O PE30HATOPAX, IIUPOKO HCIOIb3YEMBIX B
Pa3IMYHBIX PAJUOCUCTEMAX.

JlaHHas JAMCUMIUIMHA JAaeT BO3MOXKHOCTh TIOHATh 3aKOHOMEPHOCTH  YCJIOBHM
pacrpocTpaHeHHUs paJuoOBOJIH B OKOJIO3€MHOM IIPOCTPAHCTBE, B HUKHEN U BEpXHEH atMocdepe.

C ¢usnueckoil TOYKM 3pEeHHs] PACCMATPUBAIOTCS DPA3IMYHBIC SIBICHUS - pacCesHUE,
nudpakmus, pebpakuus U T. 1. BakHas poiib OTBOAUTCS 37€Ch TMOBEICHUIO DPAJUOBOIH B
YCIIOBHSIX BO3ACHCTBUS HA HUX PA3IMYHOTO POJA MPEMSTCTBUM.

[IpenogaBanue JUCHUILIUHBI TpEeAyCMaTpUBaeT cleayronue (GopMbl OpraHHU3aIUU
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 OCBOEHHUS AUCIMILTUHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
JacoB.

S3bIK 00yUYeHUS IO TUCIUILTUHE «PYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JlanHasi JOUCHUIUIMHA OOBEOUHSET MPOOJIEMBbI, OCHOBAaHHBIE Ha CBOHCTBaX H
OCOOCHHOCTSX 3JICKTPOMArHUTHOTO IMoJisl. ['JTaBHOM 3aj1adeil sSIBISAETCS pACKPhITHE (QU3HYECKOTO
COJICp’KaHUsI DJICKTPOMATHUTHBIX IPOIECCOB B PA3MUYHBIX CpeAax, CTPYKTYphl TOJEH U
MOBEJICHUST BOJHOBBIX siBJieHHI. Ocobas pojib OTBOAMTCS YpaBHCHHSIM MakcBeuia, KOTOpPbBIE
HaubOoJee TMOJMHO ONHCHIBAIOT BCIO COBOKYIMHOCTh  JJIGKTPOMATHUTHBIX  SBICHUH B
MaKpPOCKOITMYECKUX MacITadax.

W3yuenne NUCHUIUIMHBI JOJDKHO CIIOCOOCTBOBATh YCBOCHHUIO (DM3MUYECKOW CYITHOCTH
BOJIHOBBIX IIPOLECCOB, IPUYMH M HCTOYHUKOB M3IY4YCHMsI BOJH, METONOB pEUICHMs 3anad
OmpeneNieHusl ToJe Ha 3aJaHHBIX paccTosHUsAX. OcoOyio 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 NPEACTABICHUE O PA3JINYHBIX HAIPABIAIOIUX CTPYKTYypax,
YTO KpaliHe BaXHO B Bompocax TexHuku CBY, o 3aMmemisiromux CTpYKTypax, Ha KOTOPBIX
IIOCTPOEHBI MHOTHE 3JIEMEHTBI PAJUO3JIEKTPOHUKH, O PE30HATOPAX, UIMPOKO HCIIOJIB3YEMBIX B
Pa3JIMYHBIX PaAUOCUCTEMAX.

JlaHHas  JAMCLUUIUIMHA JaeT BO3MOYKHOCTh IIOHATh 3aKOHOMEPHOCTH  YCJIOBHIA
pacnpocTpaHeHusl paJuOBOJIH B OKOJIO3EMHOM IIPOCTPAHCTBE, B HUKHEN U BEpXHEH atMocdepe.

C ¢dwusnueckold TOYKM 3pEHUS PACCMATPHUBAIOTCS pa3JIMYHBIC SBJICHUS - DPacCEsHUE,
madpakus, pedpakinus U T.0. BakHas poiab OTBOAWTCS 3/€Ch IOBEACHUIO PAJMOBOJIH B
YCIIOBHSIX BO3ACHCTBUS HA HUX PA3JIMUYHOIO POJA IPENSATCTBUM.

1.2. JlucummimHa  BXOOUT B COCTaB  4YacTH, (OPMUPYEMOH  yJaCTHHKAMHU
00pa3zoBaTeNIbHBIX OTHOIICHUH, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIIET0 0Opa30BaHMs (ajee —
OIl BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCHUILIMHBI OOYYAIOUIUICS NOJDKEH O0NagaTh CIEAYIOUTUMU
KOMITETCHIIMSIMU WJIM UX YacTsAMU. KOMIETeHIINN U WHIMKATOPBI UX JTOCTUKEHUS TTPUBEIACHBI B
Tadmmie 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kareropus (rpynna) | Koa u HaumeHOBaHUE Kon u HauMeHoBaHue HHAUKATOpa
KOMITETEHIINH KOMIIETEHIIAH MOCTHKEHUS KOMIIETCHIIAN

ITK-1 Criocoben
BBIIOJIHATH
MaTeEMaTHYECKOE
MOJICTTUPOBAHUE
00BEKTOB M MPOIIECCOB
110 TUITIOBBIM

METOJIMKaM, B TOM
qmmi[ c ’ [TIK-1.Y.1 ymeTs cTpouth (pusndeckue u

[Ipodeccuonanbubie MaTeMaTH4eCcKue MOJIEIH MOeleH, y3JoB,
HCIIOJIb30BaHUEM

KOMIICTCHIIM 0JIOKOB PaaIuOTCXHUYCCKUX YCTPOﬁCTB u
CTaHJAPTHBIX ITaKETOB CHCTEM

MPUKIIATHBIX
IIporpaMM, a Takke ¢
MCII0JIb30BaHUEM
METOJI0B
HCKYCCTBEHHOI'O
MHTEJJIEKTa




[1K-3.3.1 3HaTh OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTUKU PAAMOTEXHUUYECKUX CUCTEM
ITIK-3.VY.1 ymeTs ocymiecTBIATh cOOp U aHATIN3
MCXOJIHBIX JIAHHBIX JIJISl pacueTra u

[TK-3 Cnocoben
OCYIIECTBIISATH COOp U
aHaJIn3 UCXOJHBIX
JAHHBIX JIJISl pacyeTa u

[Ipodeccuonanbubie MIPOCKTUPOBAHUS JACTANICH, y3JI0B U YCTPOUCTB
MIPOCKTUPOBAHUS
KOMIIETEHIINHU N PAAMOTEXHUYECKUX CUCTEM
JIeTajeu, y3JI0B U
o I1K-3.B.1 Biagers HaBbIKAMHA OOOCHOBAHUS U
YCTPOUCTB
WHXXEHEPHOTO pacueTa OCHOBHBIX
PAIMOTEXHUUYECKHUX .
cHCTeM TEXHUYECKUX XapaKTEPUCTHUK JIeTaJICH, y3JI0B U

YCTPOUCTB PAAMOTEXHUUYECKUX CUCTEM

2. Mecro nucuurmHbl B cTpykType OI1

JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS
[IPY U3YYECHUH CIEAYIOIIUX AUCUUIUINH:

— «Maremarukay,

— «Du3ukay,

— «DJIEKTPOHHUKAY,

— «DJIEKTPOTEXHUKA.

3HaHUs, TOJYYEHHbIE NPH HM3YyYEHUU Marepuana JaHHOM AMCHUIUIMHBL, MMEIOT Kak
CaMOCTOATEJIbHOE 3HAYEHHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUILIAH:

— «YcTpoiicTBa mpuemMa u 00pabOTKHU CUTHATIOBY,

— «CyTHUKOBBIE CHCTEMbI HaBUT ALK,

— «COBpEMEHHBIE CUCTEMBI CBS3U».

3. O0beM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jlarapie 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIIOB Y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaMm) MPeCTaBICHbI B
Tabauie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUITIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKxmuyecKkoil n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTuyeckue/cemunapckue 3anstus  (113),
(gac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii npoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH




4. ConepxaHue AUCIUTUIMHBI
4.1. Pacnpepnenenue TpyI0€EMKOCTH JTUCHUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Pazpgenbl, TeMbl TUCHUILIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYIOEMKOCTh

Pa3H€J'II)I TEMBI JUCITUITIIMHBI HGKHI/II/I 113 (C3) P KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 5
Pazznen 1. OCHOBHBIE MOJIO)KEHUS TEOPUU 10 4
DJIEKTPOMArHETU3Ma

Pasnen 2. M3nmydeHne 3J€KTPOMarHuTHOTO TTOJIS 6 4 4
Pasnen 3. [10cKkue 351eKTpOMarHuTHBIE BOJTHBI 4 4 3
Paznen 4. JIunuu nepeaduu, BOJIHOBO/IbI 6 4 )
Pasnen 5. Pacripoctpanenue paanoBoJH 8 5 5
Htoro B cemectpe: 34 17 21
Uroro 34 0 17 0 21

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep .
Ha3Banue u copepxanue pa3fenoB U TeM JEKIIMOHHBIX 3aHATUN
pasnena
1 OCHOBHBIE TIOJIOXKEHUSI TEOPUHM HIIEKTpoMarHeTu3ma WHTerpanbHble U

nuddepeHnranbable  ypaBHEHUsT dJekTpomarHetusMa Jluddepenmnunanbaas
¢dopma 3akoHa Oma. 3akoHbl: ['aycca, HEpa3pbIBHOCTM MAarHUTHBIX CHJIOBBIX
JVUHUN, TIOJHOTO TOKa, OJJEKTPOMAarHUTHOM MHAYKIUU. MarepuanpHoe
YpaBHEHUE I DJIEKTPUYECKOro Mojs. fIBneHue HamarHuyuBaHus. IlomHas
cucreMa  ypaBHeHMM — MakcBeimta.  YpaBHeHuss ~— MakcBemia i
MOHOXPOMAaTHYECKUX KoJIeOaHuH. KommuiekcHast JUDJIEKTPUYECKas
IIPOHMIIAEMOCTb. YTOJ JIUAJIEKTPUYECKUX IOTEPhb. YpaBHEHHs I enbmrosbia.
BonHOBO# XapakTep 2J€KTPOMarHUTHOTO MoJs. ['paHUYHbIE yCIOBUS DHEPrus
ANEKTPOMATHUTHOT O TIOJISL. DHepreTuyeckue COOTHOULICHUS B
ANeKTpOMarHuTHOM rmone. Teopema Ymosa-lIloliHTHHTra. I'paHnuHbIE 3a1a4n
IEKTPOJAMHAMUKH. AHAJINTUYECKUE W  YHCIEHHBIE METOAbl PELICHUS
TPAHUYHBIX 33]a4.

2 W3nyyeHue »eKTpOMarHUTHOro mnoiyig M3mydeHue saeKTpOMarHUTHBIX
BOJIH B CBOOOJHOM MPOCTPAHCTBE OJEKTPOJMHAMHMUYECKHE ITOTECHIIUAIIBI
Teopema 3ama3fbpIBalOIIMX IMOTEHIMATIOB Bo030yX/IeHHEe 3JIeKTPOMArHUTHBIX
nojei 3amaHHbIMM ucTOYHMKamMu Judpaknuonusiii meron Kupxroda wu
N3JTYUYCHUC DJICKTPOMArdMTHBIX BOJIH Pa3JIMYHBIMU HCTOYHUKAMHA

3 [1;mockue anexkTpoMarHuTHbIe BOJIHBI [[IIOCKME BOJIHBI B Pa3IMUHBIX Cpelax
HopMmanbHOe masieHue BOJH Ha UaealibHbI MeTaul HopmanbHoe nmajieHre BOJIH Ha
nuanekTpuk 1lageHne BoiH moa nmpousBoibHBIM yriioM Yrou bprocrepa [lonHoe
BHYTPEHHEE OTPAKECHHUE




Jlnann nepeaadu, BOJIHOBO/bI BHCKTpOMaFHI/ITHBIe BOJIHBI B
HaIpaBJIAOINUX CUCTEMAaX BI/IIH:I HaIlpaBJIAIOINUX CUCTCM, COOCTBEHHBIE BOJIHBI
B BOJTHOBOJaX, IIOBEPXHOCTHBIC BOJIHBI, BOJTHBI B MUKPOITIOJIOCKOBEIX, IICJIEBBIX
N KBAa3HOIITUYCCKUX CUCTEMAX, BO36y)KZ[eHI/Ie HaIpaBJIAOIINUX CUCTEM, ITOTCPU

OHEPIUuun BHCKTpOMaFHI/ITHHC

KoneOaHusi B
Pe3onaropsl npocToit popmbl, COOCTBEHHAsI JOOPOTHOCTH PE30HATOPOB

00BEMHBIX

pe3oHaTopax

3emu,
paauoBosH  Pacmpoctpanenue

paaroTpacc

YCIIOBHSIX

Pacnipoctpanenue paanoBoiH. PacmpocrpaHeHue pajavoBONIH BOJIH3U
MOBEPXHOCTH 3eMIM 3aKOHBI PACHPOCTPAHEHHUS BOJH HAJ[ MOBEPXHOCTHIO
B arMmochepe u wmoHochepe TpomochepHoe pacnpocTpaHeHHE
panvMoBONH B
MECTHOCTH ¥ TpPH HAJTUYUU MPEmsTCTBUH Mojenmm ©u MeToabl pacyera

[IEpECCYECHHON

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

TeMmbl MpakTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHUIIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

M3 Hux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAKTHYECKOH |pasiena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TpynOeMKOCTS, | MPAKTHIECKOH | pasiena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 5
1 | Uccnenoanue audpakiuun 2 2 2
JIEKTPOMArHUTHBIX BOJIH, 4acTh |
2 | UccnenoBanue qudpakiuu 2 2 2
3JIEKTPOMArHUTHBIX BOJIH, YacTh 2
3 | UccrnenoBanue MOBEPXHOCTHBIX BOJH U 2 2 3
3aMeJISIONIMX CTPYKTYP, 4acTb |
4 | UccnenoBanne MOBEPXHOCTHBIX BOJIH U 2 2 3
3aMeISIONINX CTPYKTYP, YacTh2
5 | HUccnenoBanue CTpyKTYpbI 2 2 4
AJIEKTPOMArHUTHOTO TIOJISI HAJT TPOBOISTIICH
MOBEPXHOCTHIO, 4aCTh 1
6 | MccnemoBaHue CTPYKTYpPHI 2 2 4
3JIEKTPOMArHUTHOTO TOJISL HaJ MTPOBOISAIIECH
MMOBEPXHOCTHIO, YACTh 2
7 | UccnenoBaHue 3JMEKTPUIECKHUX TapaMETPOB 2 2 5
CpeJ ¢ MEepOX0oBaTON MOBEPXHOCTHIO, YacTh |
8 | MccrenoBaHue 3JIEKTPUIECKUX TAPAMETPOB 3 3 5




\ CpeJl C MEepOXO0BATON MOBEPXHOCTHIO, HACTh 2

Bcero 17

17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTenbHON paboTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrosiTensHO#M paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
11 11
nucuurnael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Bremonaenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J3)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeXKyTOYHOU 5 5
atrecrauuu (I1A)
Bcero: 21 21

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaromuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromIMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3aHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp e4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

Komiuectso 3x3eMInsipoB
HIudp/ B OuOmoTeke
bubnuorpaduyeckas ccpuika
URL anpec (KpoMme 371eKTPOHHBIX
9K3EMIULIPOB)
537.8(075) I" 83 537 DNeKTpoANHAMHUKA U 1D0(2), I'C(12),
MHUKpPOBOJIHOBasA TexHuKa: yueOHuk/ | 'CU3(1)

A. JI. 'puropbes. - 2-e u31., JOIL.. -
CII6.: JIanb, 2007. - 704 c.

621.396.2 K 85 621.396

Hamnpagnsrormye cpeabl B
AIIEKTPOCBS3U M CPEACTBA UX
3alMThL: yueOHoe nocobue/ A. .
Kpsuko; C.-ITerep0. roc.
nojuTexH. yH-T. - CI10.: M3a-Bo
ITonurexH. yn-Ta, 2012. - 132 c.:

CO(10), PO(4)

621.37
Ho64

DeKTpoAnHAMUKA
Y PacCIpOCTPaHEHUE

15
®oHJ yyeOHOro




paauoBoiH [Tekcr] : yueGHOE

kopmyca (I"acTemno)

noco6ue / B. B. Huxkonbckuii, T. W. 3
Hukomnbckas. - 3-¢ usm., nepepad. u Cryn.otnen (BM)
nom. - M. : Hayka, 1989. - 544 c. :
puc. - bubnmumorp.: c. 540 - 543. -
ISBN 5-02-014033-3.

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

K17 TexHuueckas 3JEKTPOIMHAMUKA. ®oHp yaeOHOTO
Hanpasnstomiue cucteMsl u kopmyca (["actremno)
HATIPABIISIEMbIC BOJTHBI 61
[DnekTpoHHBIHN pecypc]: yueObHoe Cryn.otnen (BM)
noco6ue/ B. C. Kanamnukos, A. B.
[Ipycos; C.-IletepO. roc. yH-T
a’pOKOCM. IPHOOPOCTPOCHHUS. -
JlokymMeHT BKIIO4aeT B ceOs 1
daiin, pazmep: (464 Kb). - CII6.:
PUO I'VAIL 2001.

535 denopos, Bukrop BukTopoBuy. 27

o 33 Enunas teopus mons [Tekcr] / B. ®onj yyeOHOro
B. ®enopos ; C.-Ilerepb. roc. kopmyca (I"actemno)
anekTpoTtexH. yH-T "JIDTH". - CIIO.
: Uzn-Bo I'DTY (JIDTN), 2009. -
248 c. : puc. - bubnmorp.: c. 245
(41 nasB.). - ISBN 978-5-7629-
0998-3

621.37 DneKTpoJuHaAMHKA 20

K78 U PacIpoCTpaHEeHUEe PATUOBOIH ! ®onj yyeOHoro
yuebHoe mocobue / H. I1. Kpacrox, kopmyca (I"actemno)
H. JI. JIpimoBuu. - M. : Beicml. 1mik., 3
1974. - 536 c. : puc. - bubauorp.: c. Cryn.otaen (BM)
530 - 532 (79 nHaszs.).

621.37 [TerpoB, bopuc Muxaiinosuy.

1130 DneKkTpoANHaMUKa U S
pacrpoCTpaHeHHE PATUOBOITH Otnen 5
[Tekcr] : yueOnuk / b. M. Iletpos. (bynmamenTanbHOH
- 2-e m3x., uctp. - M. : ['opsiuas JATEPATyPEI
muaug - Tenexom, 2003. - 558 c. :
puc., rpad. - bubmmorp.: c. 546 -
550 (106 na3B.). - ISBN 5-93517-
073-6 : 204.60 p.
Wznanue umeer rpud
MunucrepctBa oopazoBanus PO.
Ha c. 539 - 546 : [TpunoxeHnusl.
®opmyiel. @yHkIMu. Pemenne
ypaBHeHui. IIpeam. ykas. : c. 551 -
553

537 I'puropses, A. /1. 2

I' 83 DJEeKTPOANHAMUKA U Otnen
MUKpPOBOJHOBas TexHuKa [Tekcr] : byHIaMeHTaIbHON
yueOHuk / A. JI. I'puropees. - 2-¢ JTUTEPATYPHI
u3n., goi. - CIIO. : Jlans, 2007. - 13
704 c. : puc. - (YueOHUKH 151 ®don yaeOHOTO




p.

By30B. CrienuanpHas JTuTeparypa).
- buGnmorp.: c. 692 - 693 (43
Ha3B.). - [Ipenm. ykas.: c. 694 - 698.
- ISBN978-5-8114-0706-4 : 821.48

kopmyca (I"acTemno)

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu « IHTepHeT»

IIepeuenn AJIEKTPOHHBIX
TEJIEKOMMYHHUKAILIMOHHON CEeTH
npuBezieH B Tabnuue 9.

«HTEepHeTY,

o0pa3oBaTeNbHBIX pecypcoB uH(OPMAIIMOHHO-
HEOOXOIUMBIX [UISI OCBOEHHS JUCIHAIIINHEI

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HHGPOPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

http://lib.aanet.ru/

OnexrponHas oubnuoreunas cucrema ['YAII (uis noctymna
HEoOX0/JMMa aBTOPH3ALUs 110 HOMEPY YHTATEIbCKOTO
owmiera).

http://techlibrary.ru/

Texanueckass OuOIMOTEKA.
[TepeBoHBIC U PYCCKOS3BIYHBIC H3IaHUS, O0BEAMHEHHBIC B
OOIIMI KaTaJIOT HAYYHO-TEXHUYECKOH JIUTEpPaTyphI.

http://www.rsl.ru

Poccuiickas rocynapcTBenHas 6nbimorexa

http://www.nlr.ru

Poccuiickas marmonanpHas OudIMoTEKA

http://www.libfl.ru

Bcepoccuiickas rocynapcTBenHas OubamnoTeka
MHOCTpaHHOU uTeparypsl uM. M.U.Pygomuno

http://www.rasl.ru

bubnnorexa Axkanemun Hayk

http://www.benran.ru

bubnnoreka PAH no ecrecTBeHHBIM HayKam

http://www.gpntb.ru

lNocynapcrBenHast myOoau4Hasi HAy4HO-TEXHUYECKast
6ubnnoreka

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

lNocynapcrBenHast myOoau4Hasi HAy4HO-TEXHUYECKast
6ubnuoreka Cubupckoro ornenenuss PAH

http://lib.febras.ru

LenTtpansHas Hay4dHast OnbnuoTeka J[ambHEBOCTOYHOTO
otnenenua PAH

http://www.uran.ru

LentpasnbHas HayuHas OubIMOTEKa YPpanbCcKOro OTAeIeHUs
PAH

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

bubnmnoreka Konrpecca

http://www.bl.uk

BpuraHckas HanoHanbHast OnbInoTeKa

http://www.bnf.fr

@paniry3ckas HallMOHaJIbHasi OMOIMOTeKa

http://www.ddb.de

Hemenkas sanmmonanpHas Ou0InoTeKa

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

bubnnoreynast ceTb yupexJIeHH HayKu 1 00pa30BaHUs
RUSLANet

http://www.pl.spb.ru

LenTpanpHas ropojckas yHuBepcaibHas OMOINOTEKa UM.
B.MaskoBckoro

http://www.lib.pu.ru

Hayunas 6ubnmnorexka uM. M.I'oppkoro Cankt-
[TerepOyprckoro I'ocyapcTBEHHOTO YHHBEPCUTETA
(CIIoI'Y)

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

dynnamentanpHas 6ubnanoreka Cankt-IlerepOyprckoro
IocynmapcrBerHOTro [TOMMTEXHHUECKOTO YHUBEPCUTETA
(CIIGI'TTY)

http://electrodynamics.narod.ru/

«DNEeKTPOIMHAMHUKA TJIa3aMu (HU3UKaY



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/
http://electrodynamics.narod.ru/

http://antenna.psuti.ru/ IToBOJKCKHUI TOCYIapCTBEHHBIN YHUBEPCUTET
TEJIEKOMMYHHKAIMH 1 HHYOpMATHKH Kadenpa aHTEeHH

http://eqworld.ipmnet.ru/ru/library/p | JIutepaTypa 1o 3J1€KTPHYECTBY MarHETU3MY U

hysics/electric.htm AIICKTPOTMTHAMHKE
http://sfiz.ru/forums.php?m=topics& | @opym 10 IEKTPOIUHAMHUKE
s=3

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpoliecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yEeMOTr0 POTPaMMHOT0 obecnieueHus npejacrasieH B Tabuuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecreueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCHUITTHHE

[lepeuenp wuCIONB3yeMbIX HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEJCTABICH B
tabnuue 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | MynpTuUMenuiiHas JEKIUOHHAS Ay TUTOPUS

CnenunanusupoBanHas tadboparopust «TexHuueckas 11-01a (bBM)
ANEKTPOAMHAMUKA U PACTIPOCTPAHEHHE PaAHOBOIH))

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN

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

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MPUMEHseTCsl S-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6amnpHast ~ mIKaa ~ MOMYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA



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

UCIIOJIb30BAaHUSI KOTOPOHM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas 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 IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaTM3UPOBAHHBIX TOHSITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaroUics TBEPIO YCBOWII MPOrPaMMHBINA MaTepHajl, IPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATCIBHOCTHIO
HAIPaBIICHUS;

— apryMEHTUPYET HAy4YHbIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOMH CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

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

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUM 3HAHWUU
HallpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHIA.

«yZI0BJIETBOPUTEIILHOY
«GAUTEHO

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH IpoOJIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS,

— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJIICTBOPUTECIILHO
HEC 3a4YTCHO»

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

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

Ne Kon
[Tepeuenb BOITPOCOB JJIsI SK3aMEHA
/11 WHINKATOpa
1. OcHOBHBIE CBeJIeHUs 00 IEKTPOMArHUTHOM IOJIE. I1K-3.3.1
2. 3akoH coxpaHeHus 3apsga M ypaBHeHue  HenpepbiBHOCcTH | [IK-3.3.1
IIOCTOSTHHOTO TOKa.
3. DJIEKTPOMAarHUTHBIE TAPAMETPBI U BUJIBI CPEL. I1K-3.3.1
4. [TnoTHOCTH TOKA MpoBoaUMOCTH. JuddepenumansHas popma 3akona | [1K-3.3.1
Owma.
S. MarepualibHble YpaBHEHUS AIEKTPOMATHUTHOTO MOJISL. I1K-3.3.1
6. VYpaBHeHus MakcBesia B UHTerpainbHoil popme u ux ¢usznyeckuit | [1K-3.3.1
CMBICIL.
7. 3akoH nosiHoro Toka. IlepBoe ypaBHeHne Makcsenia. I1K-3.3.1




8. 3aKkOH  JJIGKTpOMarHuTHOM  MHAyKIuU. Btopoe  ypaBHenme | [1K-3.3.1
Makcaeia.

9. 3aKOH HEpa3pbIBHOCTM MAarHUTHBIX CWIOBbIX JuHMi. YerBeproe | [1K-3.3.1
ypaBHeHUE MakcaeIa.

10. VYpasuenus Makcsesia B nuddepeHimanbHon popme U ux I1K-3.3.1
($U3NIECKUl CMBICII.

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

12. I'paHny4HbIE YCIOBUS Il BEKTOPOB MArHUTHOTO MOJIS. I1K-3.3.1

13. VYcnoBus Ha TpaHUIE UICATLHOTO TPOBOHUKA. I1K-3.3.1

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

15. YpaBHeHuss MakcBeia 1711 MOHOXPOMATUUYECKUX KOJIEOAHUH. I1K-3.3.1

16. KommekcHas JIMJICKTPUYECKast MIPOHMIIAEMOCTb. Vrox | [IK-3.B.1
JURJIEKTPUYECKUX OTEPD.

17. OTHOCUTENBHOCTh  KJaccuukamuu cpea mo  anekrpudeckoit | [1K-3.B.1
IPOBOAMMOCTH.

18. 3aKOH COXpaHEHUs PHEPruu Jjs snekTpomarnutHoro mnois. Bekxrop | [1K-3.B.1
IToliTuHra.

19. BonHoBble ypaBHeHHS Ais BEKTOpoB siekTpoMarautHoro mous. | [1K-3.B.1
Ypasuenue [lanambepa.

20. CkanspHbli W BEKTOPHBIM 3nekTpoanHamuyeckue noreHuuansl. | [1K-3.3.1
3amna3pIBaloONIfe NOTEHIMAIB! M UX (PU3MUYECKUI CMBICIL.

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, Knaccudukarus ypaBHeHHH dmekTpoMarHuTHoro noiisi. Buxpessie n | [1K-3.3.1
MOTEHIIMAaJIbHBIE MOJIS.

25. IIpuHIMI Cyneprio3uIuu IS AJEKTPOMArHUTHBIX ITOJIEH. I1K-1.V.1

26. ITpuHIUI IEPECTaHOBOYHOMN ABOMCTBEHHOCTH. ITIK-1.V.1

217. Teopema B3aUMHOCTH. ITIK-1.V.1

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

29. Pemenne HEOJJTHOPOJHOTO BOJIHOBOTO ypaBHEHHUS s | [TIK-3.V.1
AJIEKTPOMATHUTHOTO TOJISI B HEOTPAaHUYEHHOW HEOTHOPOJAHOM Cperie.

30. Pemienue BOIHOBOIO ypaBHEHHUsI METOIOM paszzeneHus nepemenusix. | [IK-3.V.1

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

32. Teopema SKBUBaJIEHTHOCTH. I1K-3.3.1

33. Tpu obOnactu  pacmonoxeHuss rpaHudHoi  moepxHoctH B | [1IK-1.V.1
AIIEKTPOMarHuTHOM ToJe. OcoOenHoctH perieHus
AJIEKTPOAMHAMHUYECKUX 33]a4 B 3TUX 00JIacTAX.

34. [TpuGinKeHHbIe METO/ABI pEIIEHUs SJIEKTPOIMHAMUYECKHX 3a/1a4. I1K-3.V.1

35. Merton reomMeTpuyecKo ONTUKH. YcioBus mnpumeHeHuss Merona | [1IK-3.V.1
reOMEeTPHUYECKOM ONTHKH.

36. Meron BONMHOBOW ONTHKH, yciaoBus ero npuMmeHenus. Popmyna | [IK-3.V.1
Kupxrodga.

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

38. MeTtoa KpaeBbIX BOJIH (PU3NYECKON TeOpUH TU(pPaKINU. I1K-3.V.1

39. W3nydenne 3eKTpoOMarHuTHRIX BOJTH. I1K-3.3.1

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

41. ITonstpusanus 3J€KTPOMArHUTHBIX BOJIH. ITIK-1.V.1

42. [Tone »snemeHtapHoro »snekrTpudeckoro aumnosss (BeBox obmux | [TK-1.V.1




COOTHOIICHUH).

43. CBolicTBa 3JIEKTPOMAarHUTHOrO Mo anekrpuueckoro aumnosd. | [1K-3.3.1
brvokHsIs ¥ TaNbHSIS 30HBI.
44, W3i1y4eHue 3JeKTpOMarHUTHOM SHEPIUU SJICKTPUYECKUM JTUTIOJIEM. I1K-1.V.1
45, N3nyyeHue 3J1eMeHTapHOr0 MarHUTHOTO JIUTIOJIS. IK-1.V.1
46. Wznyuenue snemenTa ['tolirenca. IK-1.V.1
47. OTpakeHre U TPEJIOMIICHHE 3JEKTPOMArHUTHBIX BOJH Ha muiockou | [TIK-1.V.1
TpaHUIIe pa3/iena Cpes.
48. [lanenue mIOCKON OXHOPOAHON mapaiienbHo nossipu3oBanHoi | [1K-3.B.1
BOJIHBI HA IJIOCKYIO TPaHUILy pas3zelia cpe.
49. [Tanenue MiIOCKOM OAHOPOTHOW MEepHEHIUKYIsApHO nosspu3oBanHoi | [1K-3.B.1
BOJIHBI HA IJIOCKYIO TPaHUILy pa3zielia cpe/.
50. Yo N0JIHOrO BHYTPEHHETO TPETOMIICHUS. IK-1.V.1
51. Turbl HAPaBJISTFOITUX CUCTEM. [1K-3.3.1
52. Turnbl BOJIH B BOJTHOBOJIE. I1K-3.3.1
53 PannoBoHBI B CBOOOTHOM ITPOCTPAHCTBE. 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 mokazarenb npenomieHus | [1K-3.3.1
Tpornochepsl.
58 Pedpaxuus pagmnoBosiH B Tpornocdepe. I1K-3.3.1
59 [Tornonienue paanoBoiH B Tponocdepe. I1K-3.3.1
60 OO01mue cBoiicTBa HOHOC(HEPHI. I1K-3.3.1
61 MexaHu3Mbl ¥ HICTOYHHKH HOHHM3AIMU B HOHOC(EpE. I1K-3.3.1
62 OcHOBHBIE HOHU3UPOBAHHBIE 0071aCTH HOHOC(HEPHI. I1K-3.3.1
63 [TornomieHue u OTpaXxeHUE PaJMOBOJIH B HOHOC(hEpE. I1K-3.3.1
64 Pacnpoctpanenue  paaumoBoiaH  mpu  Haimuuu  nocrtosHHoro | [IK-3.B.1
MarHUTHOTO TIOJIS.
65 Oco0eHHOCTH pacTpoCTPaHEHHsI KOPOTKUX PaJIMOBOIH. I1K-3.B.1
66 Ocobennoctu pacrnpoctpanerus Y KB I1K-3.B.1

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

Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera

Kon
WHIAWUKATOPA

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeCTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

No i/t

KypCOBO# pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bompocer i mpoBeleHUS TPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.




Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
IIpuMepHBIi 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, OIIMCHIBAIOIIINE
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, OTPaHUIUBAIONTYI0 00heM 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 JKe 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 YaCTHII, K IDIOMIAIN 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 MOJIE.
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 knmaccudukanuu cpe o AJIeKTPHIECKIM 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
® 3aBHCHUMOCTBIO KpUTCPUA KJ'IaCCI/I(l)I/IKaHI/II/I OT 4aCTOTBHI,




® 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 aiis 6eckoHeuHO 00bII0r0 00beMa 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 HaJIM4uus B paccMaTpuBaeMoi o0aacTu
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 MCTOYHMKOB MOHOXPOMAaTHUYECKOT0 MMoJis (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 HEJIMHEHHBIC U IMHEHHbBIC,
® 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 ypaBHEHHs 3J€KTPOMAarHUTHOTO OIS cBA3bIBaOT 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 MOJIS C TapaMeTpaMH CPEJIb, Te
HaOJII0AAETCs SJIEKTPOMAarHUTHOE TIOJIE.
20. | YpaBHeHus MakcBeiia B MHTerpajibHOU (opme cBsA3bIBaeT Mexay cooboi | I1K-3
® 3HAUYCHHS BEKTOPOB DJIEKTPOMArHUTHOTO TIOJIS B
paccMaTpuBaeMoOM 00bEMe C 3apsSaaMy 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 HENTPEPBIBHOCTH CHIIOBBIX JIMHUH MarHUTHOTO TIOJIS 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);
® MaTepUAITbHBIMH YPAaBHEHHSMH DJIEKTPOMATHUTHOTO 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 WHAYKIWH;




® 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 TOKQ;
e 4-m ypaBHeHueM MakcBeiia B quddepeHnuansHoi popme
(divB =0);
® 3aKOHOM 00 AJIEKTPOMArHUTHON MHIYKIIWH.
27. | K ctporum mMeronam pemieHus: ypaBHeHu anekrpoguHamuku otHocurest | [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, OCHOBAHHBIN Ha HUcnosib30BaHuu hopmynel Kupxroda.
29. | K ctporum mMeronam pemieHus: ypaBHeHU anekrpoguHamMuku otHocutest | [1K-3
® METOJ] pelIeHHs 33/1a4 Ha U3ITy4eHUE N3BECTHBIMU UCTOYHUKAMU
B HEOI'paHUUYEHHOH OJJHOPOJIHOM cpefe;
® METOJI BOJTHOBOM ONTHKH;
® METOJI F€OMETPUYECKON ONTUKH.
30. | ITpubmm»XKeHHBIM METOIOM pEIICHUS 3a/1a4 AIEeKTPOAHHAMUKN siisiercsi: | 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€pPKaJIbHBIX U300paKeHUI.
32. | BBeneHne KOMILIEKCHON TUAIIEKTPHYECKON TIPOHUIIAEMOCTH MTO3BOJISET I1K-3
® CJeNaTh CUCTEMY YpaBHEHHUE JICKTPOMArHUTHOTO TIOJIS
CUMMETPUYHON;
® TPUMEHHUTH K PEIICHUIO YPaBHEHUS dJICKTPOMAarHUTHOTO TIOJIS
METOJ pa3AeieHHus IEPEMEHHBIX;
® [IPUBECTU YPABHEHUS DJICKTPOMATHUTHOTO IOJIS IS
MOJTYTIPOBOJIAIIEH M IPOBOASAIIEH Cpe/bl K BUAY YPaBHEHUI 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 MPOBOJAUMOCTb CTPEMUTCS K HYJIIO
(r,—0);

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

34. | Cpena cuntaercst HICaIbHBIM JUICKTPUKOM €CIIH [1K-1
e cc yjenbHas JIIEKTPUIECKas MPOBOJIUMOCTh CTPEMHTCS K STUHUIIE
(7, >1);
® cc yenbHas dJIEKTPUIECKas MPOBOIUMOCTD CTPEMHTCS K HYITIO
(y,—0);
e cc yAenbHas dIIEKTPUIECKas MPOBOJIUMOCTh CTPEMHUTCS K
OECKOHEYHOCTH (7, —> ©).
35. | Ecnu B paccMmarpuBaeMoii cpejie Ha 3aaHHOW YacTOTE TOKH CMEIICHHS [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
MIPOBOJAMMOCTH TIPE0OJIAIaAt0T HAJl TOKAMH CMEIICHHUS, TO CPE/la CAUTACTCS
® 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;
® [POBOJAIIEH;
® [OJYIPOBOISUIEH.
38. | B cooTBeTCTBHH C TEOPEMOIA €MHCTBEHHOCTH TIK-3
® TIpU 33JJaHHBIX HAYAIBHBIX U TPAHUYHBIX YCIOBUSIX HE MOXKET OBITh
JIBYX Pa3HBIX PEIICHUN YpaBHEHUH 3JIEKTPOMATHUTHOTO TIOJIS;
® TIpU 33aJIaHHBIX HAYAIbHBIX U TPAHUYHBIX YCIOBUSAX, a TAKXKE TMPHU
3aJJaHHOM pachpeeieHud U OJJHOBPEMEHHOM JCHCTBHH
HMCTOYHHUKOB TIOJISL, TIOJTHOE TI0JI€ OyIeT OMPENesAThCS BEKTOPHOU
CYMMO# BCeX UCTOYHUKOB TOJIS;
e MAarHuTHBIC CUJIOBEIC JIMHUH BCET/Ia CIEIJICHBI C ITOJTHBIM TOKOM,
KOTOPBIH SIBJIIETCS CYMMOH TOKOB ITPOBOJMMOCTH M TOKOB
CMEIIICHHS.
39. | MarauTHOE 110JI€ Co3/1aeTcs TIK-3
® Kak TOKaMHU POBOJAUMOCTH, TaK U TOKaMH, OTPEENIIIOIIUMUCS
W3MEHECHHEM DJIEKTPUIECKOTO TOJISI BO BPEMEHU;
® HEMOJBUKHBIMHU JIIEKTPUUCCKUMHU 3apsIaMU;
® HEMOJIBMKHBIMHU DJICKTPUUYECKIMHU 3apsIlaMU U TOKAMHU.
40. | Besikoe n3MeHeHNEe MarHUTHOTO TIOJISE BO BPEMEHU HE3aBHCHUMO OT I1K-3
MapaMeTPOB CPEJIbI BBI3BIBACT TOSIBIICHUE
® BUXPEBOTO IIEKTPUIECKOTO OIS,
® TIOTEHIIUAIBHOTO AIEKTPUIECKOTO TOJIS;
® CTAIMOHAPHOTO AJIEKTPOMATHUTHOTO TMOJIS.
41. | B cootBercTBHH ¢ 3-M ypaBHeHreM Makcsemna divD = p motok Bektopa | [TK-1

ANIeKTpHUYecKoro cMemeHus D yepe3 3aMKHYTYI0 TOBEpPXHOCTh S paBeH
® CyMMe 3apsJI0B, UMEIOMIKXCs B 00beMe V, 3aKiII0YeHHOM BHYTPH




YKa3aHHOU MOBEPXHOCTH;
¢ CYMMC NOBCPXHOCTHLIX 3apA10B, paCIIOJIOKCHHBIX Ha yKaBaHHOfI

MIOBEPXHOCTH;
® HYI.
42. | B cooTBercTBHM ¢ 4-M ypaBHEHHEM MakcBellia OTOK BEKTOpa [1K-3
MarHMTHON MHIYKIIUU B uepe3 3aMKHYTYIO TOBEPXHOCTh S paBeH
® HYIIO;
e (OECKOHEYHOCTH;
e OmpenenseTcs YaCTHOM MPOU3BOIHOM IO BPEMEHH OT BEKTOpa
HANpPsPKEHHOCTH MarHUTHOT'O TOJIS.
43. | 4-¢ ypaBuenmne Maxcesia j: BdS =0 B unTerpamsHoit hopme [K-3
S
Mpe/icTaBiIseT coOoi
® MaTeMaTUYECKOE BbIPAKEHUE IPUHLUIIA CYIEPIIO3ULINY;
® MaTeMaTUYECKOE BbIPAKEHUE IPUHLIUIIA HENPEPHIBHOCTH
IIOCTOSIHHOT'O TOKA;
® MaTeMaTU4YeCKOEe BhIPaXKEHHUE MPUHIINIA HEPEPHIBHOCTH
MarHUTHOTO MTOTOKA.
44. | HenpepblBHOCTb CUJIOBBIX JIMHUI MOCTOSIHHOI'O MarHUTHOT'O MOJIS [K-3
00OCHOBBIBAIOT UCXOJIS U3
® TIOSBJICHUS BUXPEBOI'O 3JIEKTPUUECKOIO MOJISl IPU U3MEHEHUH BO
BPEMEHU MAarHUTHOTO TOJIS;
® OTCYTCTBHUS B IPUPOJE MAarHUTHBIX 3apsi/I10B;
® [IPUHLHUIA HENPEPHIBHOCTH OCTOSHHOTO TOKA.
45. | Ilepexon B ypaBHeHHSX MakcBeuta K KOMIICKCHBIM BeKTopaMm Bo3mokeH | [1K-3
[IOTOMY YTO 3TH YPAaBHEHUS SBIISIOTCS
® JIMHCWHEBIMU,
® OJIHOPOJHBIMU;
® HEOJHOPOJHBIMH.
46. | Toroxk BekTopa IlonTrnra :f [Eﬁ }18_ YHCIIEHHO PaBEH TK-3
S
® MOIIHOCTH, KOTOpas B 3aBUCUMOCTH OT 3HaKa MHTerpajia J1u0o
BXOJIUT (« - »), MO0 BBIXOIUT (« + ») 3a paccMaTpUBaeMbIit
00beM;
® KOJIMYECTBY DHEPIHH, IEPEHOCUMON 3IIEKTPOMArHUTHBIMU
BOJIHAMH 32 €JUHUILY BPEMEHH YEPE3 €AMHUYHYIO IUIOLIAIKY,
PacMoJIO0KEHHYIO MEPIEHAUKYISIPHO K HAIIPABIECHUIO
pacnpoCTpaHEHUs JIEKTPOMAarHUTHON DHEPTHH.
47. | O600mEeHHOe HEOTHOPOHOE BEKTOPHOE BOJTHOBOE ypaBHeHUE nepexoaut | [1K-3
B BOJTHOBOE ypaBHeHHe JlanamOepa eciu
e yJenbHas IEKTpUYECcKasi IPOBOAUMOCTh Cpebl, T1e HaOIoqaeTcs
ANIEKTPOMArHUTHOE TI0J1e, paBHa Hyto (7, =0);
e B o0NacTH, re paccMaTpUBAETCS ANEKTPOMArHUTHOE T0JIE,
OTCYTCTBYIOT 3apsifibl U TOKH;
e cpena, I/Ie pacCMaTPUBAETCS 3JIEKTPOMAarHUTHOE T0JIE, SBIISAETCS
MTPOBOJISAIIEH U B HEW OTCYTCTBYIOT CTOPOHHHE 3apsiibl U TOKHU.
48. | Ecnu B mpolecce paguornepeadd TOK B Iepeiarolieil aHTeHHE paBeH [1K-3

TOKY, IPOTEKAOIIEMY B IPUEMHON aHTEHHE, TO B COOTBETCTBHH C
TEOPEMO B3aMMHOCTHU
® [IPOCTPAHCTBO MEXAY ABYMSI aHTEHHAMH COJEPKUT HEJTMHEHHBIE




9JIEMCHTEI,

® [POCTPAHCTBO MEXKAY 3TUMU JBYMsI aHTEHHAMU COACPIKUT
AHU30TPOITHBIC DJIEMEHTHI;

e paBHbIMU sBIsITOTCS D/]C, HaBeIeHHBbIE YKa3aHHBIMU TOKaMU B
COOTBETCTBYIOIIMX aHTCHHAX;

® COHANPAaBJIEHHBIMHU SIBISIOTCA BEKTOPHI [loiiTHHrA,
XapaKTePU3YIOIINE MICKTPOMArHUTHBIC TTOJIS, BO30YXK/TaeMbIe
STHMH aHTEHHAMHU.

49. | BBeneHne BEKTOPHOTO U CKATISIPHOTO JIEKTPOJUHAMUYECKUX IK-3
MTOTEHIINAJIOB [T03BOJISIET
® cIenaTh CUCTEMY YPaBHEHUH 3JEKTPOMArHUTHOTO TOJIS
CUMMETPUYHON;
® TIPUBECTU ypaBHEHUS MOJIS AJISl MOMYIPOBOSIICH U TPOBOASILIEH
Cpea K BUy ypaBHEHUU JJISl TUDIICKTPUKA;
® YIIPOCTUTH BEKTOPHBIC BOJHOBBIC YPaBHEHHS TAKMM 00pa3oM, UTo
B UX MPaBbIX YaCTAX HAXOMAATCS HEMOCPEIACTBEHHO
BO30Yykaromue GyHKINU B BUJI€ CTOPOHHUX IJIOTHOCTEH 3apsiaa
U TOKa, a He ux auddepennuansasie 3GdexTs (grad wam rot).
50. | BBeneHue B BEKTOpHBIE BOJIHOBBIC YpaBHEHUs BekTopa ['epma maer [K-3
BO3MOXXHOCTh
® CIeNaTh CUCTEMY YPaBHEHUH 3JIEKTPOMArHUTHOTO TIOJIS
CUMMETPUYHON;
e CBECTH ypaBHeHHs MakcBellia JUIIb K OJHOMY BEKTOPHOMY
BOJIHOBOMY YPaBHEHHUIO;
® [PHUBECTU YPaBHEHUS MOJIS JJIs1 OJTYIPOBOISIIEH U TPOBOASIICH
Cpea K BUJy YPaBHEHHH ISl TUAJICKTPHKA.
51. | 30Ha OSJIEMEHTAPHOrO OJIEKTPUYECKOrO JUMOJs, rae Beimonasercs | [1K-3
cootHorrenue |Kr|<< | umm 271 << A Ha3bIBaeTCS
® BOJHOBOM 30HO;
e JlaJbHEMN 30HOM;
e OmuKHEH 30HOM.
52. | 30Ha DSJEMEHTAPHOTO JJICKTPUYECKOTO JUMOJsA, Tae BeimonHsercs | [1K-3
cootHorirenue |Kr|>> | uam 2 72r >> A Ha3bIBaeTCS
® KBa3UCTALIMOHAPHOM 30HOI;
e JlaJbHEN 30HOM;
e OumKHEH 30HOM.
53. | DeMeHTapHBIN JIEKTPUICCKHIA TUTIONH CO3/1aeT IK-3
e cepuueckyro BOJIHY;
® [WIMHIPUYECKYIO BOJHY;
® IIJIOCKYIO 3JIEKTPOMAarHUTHYIO BOJIHY.
54. | IIpoctpancTBeHHAs JarpaMmma, OTpakaromast 3apucuMocTh | I1K-3

COCTaBJISIIOIIIUX BCKTOPOB HaHpHX(CHHOCTCﬁ QJICKTPOMArHuTHOI'O I1OJIA
H¢I/I Eg, CO31aBacMoOro 3JICMCHTAPHBIM JJICKTPUYCCKUM JUIIOJIEM, OT

MOJISIPHOTO yriia 3 (Tipu I' = CONst) mpeacTasisieT coooi

® TOpPOHJ C HYJEBBIM BHYTPEHHUM JHaMETPOM, LIEHTP KOTOPOIO
COBIAJIAET C CEPEINHOMN TUIIOIIS;

e JIBE COIpHUKACAIONIMECS OKPYKHOCTH, PAcCIOJIOKEHHBIE OJHA HaJ
JOpyroi, mpu A3TOM TOYKAa HMX CONPUKOCHOBEHHS COBIAAAET C
CEepENUHON IUIIONS;

e cdepy, LUEHTP KOTOPOH COBMATAET C CEPEIMHON TUIOJIS.




55. CwioBBIE IMHUM MarHUTHOTO TIOJIs, CO3AaBaeMoro BepTukaabHbM | [TK-3
AJIEMEHTAPHBIM IJIEKTPUICCKUM JTUTIOJIEM TIPECTABISIIOT COOOM

® KOHIICHTPUYECKHE OKPYXXHOCTH, MapajlielbHble 3KBATOPUAIBHON
IJIOCKOCTH C LIEHTPOM Ha OCH JIUTIOJS;

® KOHIICHTPUYECKHUE OKPYKHOCTH, MapajliedbHble MEPUAMOHAIBLHON
IJIOCKOCTH C LIEHTPOM Ha OCH JIUIIOJIS;

® KOHIICHTPUYECKHE OKPYKHOCTH, MapajuieibHble MEPUANOHATBHON
IUIOCKOCTH, PACIOJIOKEHHbIE MO O00eMM CTOpOHAM JUMONS U
COIIPUKACAIOLIUECS B TOUKE, COBIAAAIOIIEH C CEPEJUHON JUIOJIS.

56. | IIpoctpancTBeHHas quarpamma, OTpakaromias 3apucumocTts | [1K-3
COCTABJISIONIEH BEKTOpPA HANPSKEHHOCTH SIIeKTpHuecKoro mons E,
CO3/1aBAEMOI'0 3JIEMEHTAPHBIM 3JIEKTPUUYECKUM JAMIIONEM, OT IOJIIPHOTO
yria 3 (mpu r = const) npeacrasiser codboi

® TOpPOUJ C HYJIEBHIM BHYTPEHHUM JIHAMETPOM, IIEHTP KOTOPOTO
COBIIAJIAET C CEPEIMHOMN JUTIOJIS;

e JIBE COIPHUKACAIONIMECS OKPYKHOCTH, PACIOJIOKEHHBIE OJHA HaJ
Opyroi, mpu 3TOM TOYKAa HMX CONPUKOCHOBEHHS COBIAJAET C
CEepEAUHON JUTIONS;

e cdepy, IEHTP KOTOPOH COBNATAET C CEPEIUHOM TUTIOIS.

S7. [Tone snMeMEHTApHOrO ANEKTPUYECKOro aumnois oTHocutenbHo | [TK-3
MIPOJIOILHOM OCH AUMOJIsA (OTHOCUTEIHFHO €r0 MOMEHTA) UMEET

e monepeunyto cTpykrypy (TEM);

e [IONEPEUYHO-MArHUTHYIO CTPYKTYPY (TM);

®  [OIIEPEYHO-ICKTPUUECKYIO cTpYKTYpY (TE).

58. Paccrossaust oT Toukm HaOdromeHUs 110 ydacTkoB BosiHOBOH | ITK-1
MOBEPXHOCTH, OOYCIOBJICHHBIX JBYMs coceqHUMH 30Hamu Dpenens,
OTJIMYAIOTCS IPYT OT JIpyra Ha BETUYHHY

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

o A2;

o A

59. DNEeKTPOMarHUTHYIO BOJIHY C KpyroBoil momspuzanuein moxso | [TK-3
MOJTYYUTh TTOCPEJICTBOM CJIOKEHHS JIBYX B3aUMHO OPTOTOHAIBHBIX TJIOCKO
MOJIAPU30BAHHBIX BOJH C OJIMHAKOBOW uacToToil. [Ipm sTOoM ycrnoBuem
TOJTYYEHUSI TAKOW BOJTHBI SBJISICTCS

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

® PpaBEHCTBO HYIIO AMIUTUTYIbl OJHON M3 CKIIaJbIBAEMBIX ILIOCKO
MOJISIPU30BAHHBIX BOJH HE3aBUCHMO OT CABHUTA (Pa3 MEXy HUMH;

® PpaBEHCTBO HYIIO AMIUTUTYJbl OJHON M3 CKJIAIBIBAEMBIX IIJIOCKO
TIOJIIPU30BAHHBIX BOJH M CABUT (Da3 MKy HUMU, PaBHBIN T/2.

60. Meton reoMeTpu4ecKold ONTUKM HaxoauT mnpuMmeHeHue mpu | [1K-3
pEILIeHNH CIETYIONIEN AIeKTPOIMHAMUYECKON 3a1aun

® Ha OTpaXEHHE AIEKTPOMATHUTHBIX BOJIH HI€aTbHO MPOBOASIIUMU
TeJIaMH B OJHOPOJIHOM M30TPOITHOU CpEJIE;

e judpakuuu Ha  TPEMSATCTBHH, ©CIH  pPaguyC  KPUBU3HBI
MIPETSITCTBHSI CPABHUM C JTMHON BOJIHBI,

® Ha OTpPaXECHHE AIEKTPOMATHUTHBIX BOJIH, €CJIM TOYKA HAOIIIOICHUS
HaxOJUTCS BOJM3M T€OMETPUYECKON TPaHUIIbI IydYKa JTy4deH.

61. Ecnu npu pemieHun 31eKTpoAMHAMUYECKOW 3anaun BeimonHsercs | [TK-1

coortHomrenue I/A << 1 (I — xapaktepHsiii pa3mep 00JaCTH MPOCTPAHCTBA




V, Te paccMaTpHUBaETCs JIEKTPOMArHUTHOE TI0JIE; A - JUTMHA BOJIHBI), TO
00JIaCTh PACTIONOKEHUSI TPAHHYHOW MOBEPXHOCTH B AIICKTPOMArHUTHOM
TI0JIE SIBIISICTCS

PE30HAHCHOM;
KBa3UONTUYECKOI;
KBa3UCTAI[MIOHAPHOM.

62.

Ecnu nipu pemennu 31eKTpOINHAMUYECKONW 3a1a4y BBIIIOJIHACTCS

cootnomenue /A >> 1 (I — xapakrepHbIii pasmep 00JacTH IPOCTPAHCTBA
V, rie paccMarpuBaeTcsi JIEKTPOMArHUTHOE TOJIe; A - JUTMHA BOJIHBI), TO
00J7acTh PACIHONOKEHUSI TPAHUYHON MOBEPXHOCTU B IJICKTPOMATHHUTHOM
TI0JIE SIBIISICTCS

PE30HAaHCHOM;
KBa3WOIITHUECKOM;
KBa3UCTAallMOHAPHOM.

[IK-1

63.

Ecnu npu pemenuu 31eKTpoAMHAMUYECKON 3a/1a4d BBIITOJIHAETCS

cootnomenue I/A ~ 1 (I — xapakTepHslii pasmMep ob1acTu mpocTpaHcTaa V,
rZIe paccMaTpUBAaeTCA DJIEKTPOMArHUTHOE TOJe; A - JUIMHA BOJIHBI), TO
00J1acTh PACIONOKEHUSI TPAHUYHON MOBEPXHOCTH B JJICKTPOMArHHUTHOM
TI0JIE SIBIISICTCSI

PE30HAHCHOW;
KBa3UOINTUYECKOM;
KBa3MCTALIMOHAPHOI.

[K-1

64.

I[J'IH PCUICHUA JJICKTPOAMHAMUYCCKHUX 3aa4 B peSOHaHCHOﬁ

o0acTi He0OXOAMMO MPHUMEHSTh

CTPOTHE METOJIbI PEIICHHUS;

MPUOJIMYKEHHBIE METOJIBI PEIICHNS;

BO3MOXKHO TIPUMEHEHHWE KaK CTPOTUX, TaK M MPUOIMKCHHBIX
METOOB.

[1K-3

65.

I[J'IH peuieHud JJICKTPOAMHAMHUYCCKUX 3alad B pe3OHaHCHOI>'I

o0acT He0OXOUMO MPUMEHSITh

CTPOrnuec MCTOAbI PCIICHUS;

METOA FGOMeTqueCKOﬁ OIITHUKH,

METO/JI BOJTHOBOM OIITUKU,

MCTOJ KBA3UCTATHYCCKUX HpH6J’IH)KeHHfI.

[1K-3

66.

I[J'ISI PEIICHUSA DJICKTPOANMHAMUYCCKHUX 3a/ia4 B KBaBHCTaHHOHapHOﬁ

001acTH He0OXOAUMO NMPUMEHSTh

CTPOTHE METOABI PELICHHUS;

METO]I TEOMETPUUYECKOUN ONTHUKH;

METO/]T BOJTHOBOM ONTHKH;

METO/I KBa3UCTATHYCCKUX TPUOIIHKCHUI.

I1K-3

67.

21.]'[5[ PEIICHUA JJICKTPOAMHAMHWYCCKHUX 3a/ad B KBa3HOIITUYECKOI

o01acTi He0OXOAUMO MPUMEHSTh

CTPOrue€ METOAbI PCUICHUSA
METO/I BOJIHOBOM OIITHKU,
MCTOJ KBAa3UCTATHYCCKUX HpPI6J'IPI)KCHPII>i.

IK-3

68.

B ocHOBe MeTO/1a KBa3UCTATUYECKUX MPUOIKEHUH JeKaT
METO/BbI IEKTPOCTATUKN U MarHUTOCTATHKH, IIPH 3TOM BOJIHOBBIE
YPaBHEHUS AJIEKTPOMATHUTHOTO MOJIS BBIPOXKIAKOTCS B YPaBHEHUS
Jlanunaca u Ilyaccona;

IPEJICTABICHHE O JIOKAJIBHOM XapakTepe PpacHpOCTPAHEHHS,

[1K-3




OTpaXEHHUS U TpEIOMJIEHHMs CBeTa, KOrjJa TIy4oK CBeTa
NPEJCTABISACTCS B BUJIEC COBOKYIMHOCTH CKOJb YTrOJHO TOHKHX
MIYYKOB JIy4€i, paclpOCTPAHSIOMIUXCS HE3aBUCUMO JPYT OT JIpyra
(BemMuMHA TIOTOKA SHEPrHM B PA3JIMYHBIX CEUCHHSX JIyda
MTOCTOSIHHA);

e npuHuun ['rolirenca-Openens.

69.

B ocHOBe MeTOa reOMETPUYECKOM ONTUKU JIEKAT

® METOJbI AJIEKTPOCTATUKU U MArHUTOCTATUKH, IPU 3TOM BOJHOBBIE
YpaBHEHHUS AJIEKTPOMArHUTHOTO TOJISI BBIPOXKAAIOTCS B YPaBHEHUS
Jlarnaca u Ilyaccona;

® TpEeACTaBIICHHE O JIOKAJIbHOM XapaKTepe pacrHpoCTpaHEHUs,
OTpaXEHHUS U TMPEJIOMJICHHS CBEeTa, KOrJa Iy4OK CBETa
MPEACTABISIETCS B BHUIE COBOKYMHOCTH CKOJb YTrOAHO TOHKHX
MIYYKOB JIy4€i, paclpOCTPAHSIOMIUXCS HE3aBUCUMO JPYT OT JIpyra
(BeMMYMHA TIOTOKA DSHEPrMM B PA3IUYHBIX CEUYEHUSAX Jiydya
[IOCTOSIHHA);

e npuHuun ['roliirenca-Openens.

[K-3

70.

B ocHoBe MeTo1a BOJIHOBOM ((pU3MUECKOI) ONTHKH JIKAT

® METOABI NIEKTPOCTATUKU M MArHUTOCTATUKHU, IIPH 3TOM BOJIHOBBIE
YPAaBHEHUS JIEKTPOMATHUTHOTO MOJIS BBIPOXKIAKOTCSA B YPaBHEHUS
Jlammaca u [lyaccona;

® [IPEACTABIECHME O JIOKAJIbHOM XapakKTepe pacipoCTpaHEHUs,
OTpaXE€HUsS W IPEJIOMJICHMS CBeTa, KOrjJa IIy4OK CBeTa
IIPEJCTABIISETCS. B BUIE COBOKYIHOCTU CKOJIb YIOJHO TOHKHX
IIY4KOB JIy4EH, paCIpOCTPAHSAIOIINXCSA HE3aBUCUMO APYr OT JIpyra
(BemMuUMHA TIOTOKA SHEPrMM B PpaA3JIMUYHBIX CEYEHHAX Jiyya
[IOCTOSIHHA);

e npuHimi [roiirenca-Openens.

[1K-3

71.

JlaeT  BO3MOXHOCTb  y4ecTh  sIBIEHHE  JAU(PpPaKIUU B
KBa3UOINTHUYECKOI 00J1acTh
® METOJ]l TeOMETPUUYECKOI ONTUKY;
e METOJ BOJHOBOI OITHKY;
® METOJI KBa3UCTAaTHUYECKUX MPUOIIKEHUI.

[1K-3

72.

He moszBonsier yuecTs siBieHue AUGPaKIUA B KBAa3HONTHYECKON
obnacTu
® METOJ F€OMETPUUYECKON ONTHUKH;
e METOJ BOJTHOBOU ONTHKM,
® METOJl, OCHOBaHHBI HA HCIOJB30BAHUU  (POPMYIIBI
Kupxroda.

I1K-3

73.

®da3a konedaHus, BBI3HIBAEMOT0 YYaCTKOM BOJHOBOW MOBEPXHOCTH
Sn (n-s 30ma ®penenst) oriawyaetcs OT (as3bl KojgeOaHWsI, BBHI3BAHHOIO
COCETHMUM Y4acTKOM BOJTHOBOHM MOBEPXHOCTH Sp+1 (WK Sp-1) HA
o T
o m/2;
o 2m

[K-1

74.

KomrutekcHsli KO3 UIIUEHT pacrpocTpaHeHus
9JIGKTPOMAarHUTHOM  BOJHBI  (KOMIUIEKCHOE€  BOJHOBOE  YHCIIO)
OIIpeIeIIAeTCs

® [apaMeTpamM Cpebl PacIpOCTPAHEHHUS;
e HauanbHOH (a3oil koneOaHmus;
® MI'HOBEHHbIM 3HAQUEHHEM AaMIUTUTYIbl HANpPsDKEHHOCTH

IK-3




OJICKTPHUYCCKOT'O IT0JISA BOJIHEI.

75. Koadduuuent pacnpocrpaneHust siaeKTpoMarHUTHOM — BojHbI | [1K-3
(BOJIHOBOE YHCIIO) 3aBUCHT OT
® [1apaMeTPOB Cpebl PACIIPOCTPAHEHMUS;
e HavyaJIbHOU a3kl KoIeOaHus;
® CpEJHEro 3a nepuoJ 3HaueHus: Bekropa [lonTunra.

76. DNEeMEHTapHBIA JIEKTPHUSCKUN JTUTNONL mpenactaBiusier coboi | [TK-1
MIPOBOJI, IO KOTOPOMY IPOTEKAEeT 3eKTpuyeckuid Tok. Ilpu s3ToM mymHa
IIpoBoja

o |>>A;
o =)
e | <<\ (M- amuHa BOJIHBI),
TaK KaK IpPU BBIIOJHEHUH 3TOrO YCJIOBHS BO BCEX CEUEHHUAX
IIPpOBOJA B JIaHHBIM MOMEHT BpeMeHHU t = CONSt mporekaer OJUHAKOBBIN
TOK.
77. CKOpOCTh pacmpoCTpaHEHHUs! AIEKTPOMArHuTHOW BosHBEI B cpene | I1K-3
onpeensercs
® 3JIEKTPOMarHUTHBIMU napaMerpamu Cpelbl
pacnpocTpaHeHus;
® CpeIHUM 3a nepuoj 3HaueHueM Bektopa IloiTunra;
® MIHOBEHHBIM 3HAQUEHHEM AaMIUIMTYJbl HANPSKEHHOCTU
AJIEKTPUYECKOTO 10JIs BOJIHBIL.
78. CKopocThb pacnpocTpaHEHUs JIEKTPOMAarHUTHON BoJIHBI B Bakyyme | [TK-3
orpesesnseTcs
® 3JIEKTPOMAarHUTHBIMH MOCTOSHHBIMU;
® CpeIHUM 3a nepuoj 3HayeHueM BekTopa IloiTtunra;
® MIHOBEHHBIM 3HAQUEHHEM AaMIUIMTYJbl HANPSKEHHOCTU
JIEKTPUYECKOTO T10JISI BOJIHBI.

79. DJeKTpOMarHuTHas BOJIHA, Y KOTOPOW HEM3MeHHbIH mo BenuunHe | [1K-3
BEKTOp HATPSKEHHOCTH JJIEKTPUYECKOro moist E, PaBHOMEPHO
Bpalasich, B (PUKCUPOBAHHONW TOYKE MPOCTPAHCTBA C TEUYCHHEM BPEMEHU
OTHCHIBAET OKPY>KHOCTb, HA3bIBAETCSI BOJTHOMU C

® DJUIMNTUYECKOU MOJISIPU3ALUEN;
® JIMHEWHOW MOJIAPU3ALIUEH;
e KPYroBOM MOJISIPU3ALMEN.

80. DJeKTpOMarHuTHAas BOJHA, Y KOTOpoil BooOpaxkaembrii koner | I1K-3
BEKTOpAa HANPSKEHHOCTH SIEKTPHUECKOTO Tons E B (PUKCHPOBAHHOI
TOYKE NIPOCTPAHCTBA C TEUEHUEM BPEMEHHU IIEpEMENIAETCs BJIOJIb OTpE3Ka
MpsIMOM, COBepIIas BO3BPATHO-IIOCTYNATEIbHOE JIBUKEHUE, Ha3bIBAETCS
BOJIHOM ¢

® JIUIMNTUYECKOHN NOJIIpU3ALUEH;
® JIMHEWHOW MOJIApU3ALIUECH;
e KPYrOBOM MOJISIPU3ALMEN.
81. Ecnmu umeer Mecro sJieKTpoMarHWTHass BoidHa ¢ Kpyrosoit | I1K-1

nojsipuzanye, TO JUis 3aJaHHOTO MOMEHTa BpeMeHu t = const
pacrpesieieHne  HampshKeHHOCTH  AJIEKTPUYECKOTO  TOJIs E B
HAINPABJIEHUN PACIIPOCTPAHEHHUS BOJIHBI IIPEACTABISAETCS

® BIUIMNTUYECKON CIUPAIBIO;

® KpYroBOM CIIMPAJIBIO;

® TapMOHUYECKUM 3aKOHOM.




82.

Ecim umeeT MeCTO 3JIEKTpOMAarHUTHAs BOJHA C JJUIMIITUYECKOU
noJysipu3anuen, TO JUId  3aJaHHOrO MOMEHTa BpemMeHn t = const
paclpeneNeHHe  HANPSHKEHHOCTH — dJIEKTpHUeckoro mons E = B
HaIlpaBJICHUU PACIPOCTPAHEHUS BOJIHBI IIPEACTABIIACTCS

® BJUIMNTUYECKON CIUPAIBIO;
® KpYroBOH CIUPAJIBIO;
® TapMOHUYECKUM 3aKOHOM.

[K-1

83.

Ecnmu wumeer MeCTO »3JIEKTpOMAarHuTHas BOJIHA C JIMHEHHOHN
noJiipu3anued, TO JUId 3aJaHHOrO MOMEHTa BpeMeHH t = const
pacrpeneneHHe  HANPSHKEHHOCTH — dJeKTpuueckoro mnois E B
HaIlpaBJICHUU PACIPOCTPAHECHUS BOJIHBI IIPEACTABIISCTCS

® DJUINNTUYECKOU CIUPAIIBIO;
® KpYTOBOM CIIHPAJIBIO;
® TapMOHUYECKUM 3aKOHOM.

[K-1

84.

IToBepXHOCTB, BO BCEX TOYKAX KOTOPOU BEKTOPBI HANIPSKEHHOCTEN
3JIEKTPOMArHUTHOTI'O MOJI UMEET OJHY U Ty ke (pa3y Ha3bIBaeTCs
e ($azoBeIM HPOHTOM,
e BOJIHOBOM ITIOBEPXHOCTBIO;
® [IOBEPXHOCTBIO PABHBIX AMIUIATYI.

[K-3

85.

[ToBepXHOCTB, BO BCEX TOYKAX KOTOPOW BEKTOPBI HATIPSKEHHOCTEH
AJIEKTPOMArHUTHOTO TTOJISI UMEET OJIHY U Ty ke (pa3y Ha3pIBaeTCs
e (a3zoBbIM (ppoHTOM,
® TIOBEPXHOCTHIO PABHBIX (a3;
® TIOBEPXHOCTBHIO PABHBIX AMILIUTY/I.

[1K-3

86.

Ecniu moBepxHOoCcTH paBHbIX a3 ©  pPaBHBIX  aMIUIATY[
BHGKTpOMaFHHTHOﬁ BOJIHBI SABJIAIOTCA INIOCKOCTAMHA U IMApaJICIIbHBI APYT
JpYTy, TO TaKas AJEKTPOMArHUTHAS BOJIHA HA3bIBAETCS

® I[IJIOCKOW HEOJTHOPOJHOM BOJIHOW;
® IIJIOCKO MOJISPU30BAHHOM BOJIHOM;
® [JIOCKOW OJJHOPOJIHOW BOJIHOM.

[1K-3

87.

Ecniu moBepxHOCTH paBHBIX a3 ©  pPaBHBIX  aMIUIATY]
3JIEKTPOMArHUTHOM BOJHBI SIBIISIIOTCS TUIOCKOCTAMM W TPU 3TOM HE
MapajuiedbHbl  Ipyr JAPYry, TO Takas »JJIEKTPOMAarHUTHAas BOJIHA
Ha3bIBAETCS

® IUJIOCKOW HEOJHOPOJHOU BOJIHOM;
® IUJIOCKO IOJISPU30BAHHOM BOJIHOM;
® IUJIOCKOW OJHOPOJHON BOJIHOM.

[1K-3

88.

DJIeMEHTapHBII TOYEYHBII W3IIy4aTellb U3IIy4aeT
AJIEKTPOMAarHUTHYIO BOJHY, 00J1aIal0LyI0
e cdepudeckoil BOJTHOBOW MOBEPXHOCTHIO;
® I[[WIMHAPUYECKON BOJTHOBON MOBEPXHOCTHIO;
® [JIOCKOW BOJIHOBOW MOBEPXHOCTBIO.

[1K-3

89.

KoMruiekcHbI BEKTOPHBIN 3JEKTPOAMHAMUYECKUN MOTEHIIAAT A,

XapaKTEPU3YIOLIUH I10JI€ JIEMEHTAPHOTO DJIEKTPUYECKOIO JTUIIOJIS
e QapajUiesieH IPOAOJIBHOW OCH JAUINOJA  (IEKTPUYECKOMY
MOMEHTY JIUIIOJIA);
¢ MNCPHNCHAUKYIIAPEH JICKTPUICCKOMY MOMCHTY JIUIIOJIA;
® COBNAJAET ¢ HampaBjaeHueM BekTopa [loiTunra.

IK-3

90.

W3nydeHne  DIEKTPOMATHUTHOM  SHEPIHMM  BEPTHKAJIbHBIM
9JIEMEHTAPHBIM JJIEKTPUYECKUM JUIIOIEM

IK-3




® [IPOHCXOJUT B MEPUINOHAILHOM HAIIPaBJICHUU,

® KOHILIEHTpHUpYeTCs BOJM3M HKBATOPUATIBHOW IJIOCKOCTH
3JIEMEHTAPHOI0 AJIEKTPUYECKOTO TUTIONIS;

® [POHCXOIUT B paaradJIbHOM HAITPABJICHUH.

91. ITose, co3naBaeMoe 3Je€MEHTapHbIM 3JjeKkTpuueckuMm junosieM B | [IK-1
OJVDKHEH 30He, ONpenensercs ClAelyIOIUMH COCTaBIISIIOIIMMU BEKTOPOB
3JIEKTPOMArHUTHOTO TOJIA (B cpepruecKoil cuctemMe KoopIuHar)

*  MepHMOHATBLHON £, U pajuabHOl E, COCTaBJISIONIMME
BEKTOpA HANPSHKEHHOCTH DJICKTPUYECKOTO TMOJSA, a TaKxKe
cocrapisouteii H , HANpPsDKEHHOCTH MAarHUTHOTO MOJIs;

e EuH o1

92. [Tone, co3maBaeMoe AIIEMEHTAPHBIM 3JeKTpudyeckuM aumosiem B | [1K-1
JabHEeH 30HE, ONpeNeNnsercsl CIEIYIOUMMH COCTABISIOUIMMU BEKTOPOB
AJIEKTPOMArHUTHOTO TOJIA (B cpepruecKoit cuctemMe KOOpIuHar)

e MEpUIHOHATILHON £, M pajuaIbHOM E, COCTaBJISIONIIME
BEKTOpa HANPSHKEHHOCTH DJICKTPUYECKOTO IMOJS, a TaKKe
cocrasisouteit H , HAIPsHKEHHOCTH MAarHUTHOTO MOJIs;

e E uH,;

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

e sinY;

e (CO0S I,

e sin?g.

94. HopmupoBanHas Juarpamma HaIpPaBJIEHHOCTH (AH) | TIK-3
BEPTUKAIBHOTO 3JIEMEHTAPHOTO JIEKTPUIECKOTO TUTIONS MO0 MOITHOCTH B
JaTbHe  30HE  ONHUCBIBAETCS creayiomed  (QyHKIHOHAJIBHON
3aBHCUMOCTBIO

e sinY;

® CO0SY;

e sin?g.

95. OTHONIEHHE  HANPSIKEHHOCTH  dyekTpuueckoro mons  E , | TIK-1

co3gaBac€MoOro JUIIOJEM, K HAMNPSA)KCHHOCTH MArHuTHOI'O IT10JIA H ue
3aBHUCUT oT KOoopauHat TOYKHU Ha6J'IIO)IeHI/I$I n HCTOYHUKA

3H€KTpOMaFHHTHOﬁ BOJIHBI MW PABHO MMOCTOSTHHON BEJIMUHHE

KOTOpasa onpeAciadCTCsa SJICKTPOMArHUTHBIMU IapaMETpaMu CpCIbl. Ota
BEJIMYMHA HA3bIBAETCS

® CKOpPOCTBIO 3JIEKTPOMATHUTHOUN BOJIHBI;

® BOJHOBBIM COIPOTUBIICHUEM;

L4 KOE)(I)(I)I/II_II/IGHTOM PacnpoCTpaHCHUA BHCKTpOMaTHHTHOﬁ
BOJIHBI.




96. BonHoBoe compoTuBiieHue cpesl onpeaensercs uckimountenbHo | [TK-3
® MIHOBEHHBIMHU 3HAYEHHUSIMH BEKTOpOB £ u H ;
® CKOPOCTBIO PaCIpOCTPAaHEHUS JIEKTPOMATHUTHON BOJIHBI,

® DIIEKTPOMArHUTHBIMH napameTpamu cpenabl
pacrpocTpaHeHHs.
97. BoaHOBOE compoTHBiIeHHE BO3AyXa (BaKyyMa) COCTABIISET [TK-1
e 120m;
e 60T
o 270m.
98. JIIMHOM  27EKTPOMarHUTHOM BOJHBI Has3blBaeTcs paccrosiHue, | [1IK-1

KOTOPOE BOJIHA MPOXOJIHT 32 EPHOJ BPEMEHHU, PABHBII
e T/2 (T — nepuop 3IIEKTPOMArHUTHOTO KOJIcOaHMs);

o T,
o 2T.
99. OTHOILIEHWE IIJIOTHOCTHM IOTOKAa MOIIHOCTH, co3aaBaeMoro | [1K-3

pealbHOM AaHTEHHOH B paccMaTpuBaeMOM HampasjieHuu (3, @) OpH
ycioBus ' = CONSt (I - paccTosHUE 0 TOUKH HAOJIOICHHS) K IOTHOCTH
MOTOKA MOIIHOCTH, CO3[aBa€MOr0 HEHAIPAaBJICHHBIM H30TPOMHBIM
W3Jy4yaresieM, NMpU OJHOM M TOM K€ MOJABOAUMON K HHM MOIIHOCTH
Ha3bIBAETCS

® JHMarpaMMOM HampaBJIEHHOCTH;

¢ K03 PHUIHEHTOM HANPABICHHOTO JCHCTBHS aHTCHHBI,

e k02O (PHUIMEHTOM YCWICHUS aHTCHHBI.

100. MakcumanbHas BenmnuuHa KHJI (koaddunumenta HanpasnerHoro | [TK-1
JEHCTBHS) JICMCHTAPHOTO JICKTPUYECKOTO JTUTIONS, TIoJydaemast mpu 3 =
71/2, COCTaBIISIET

o 15;
e 10;
e 20.
101. MomHocTh,  W3dydaeMas ~ BEepTHKaJbHBIM  3iemeHTapHbiM | [TK-1

QJICKTPUYCCKUM NUITOJIEM
® IPSMO NMPONOPIMOHANBHA KBAJpaTy TOKa, IPOTEKAIOIIETO MO
MPOBOAHUKY, H KBaApaTy UIMHBI JTUTIOJS;
e 00paTHO MpPONOPIMOHATBHA KBAIPATy TOKA, MPOTEKAOIIETO
10 TIPOBOJIHUKY, U KBaIPaTy JJIHHBI JTUITOJIS;
® 3aBHCHUT TOJIBKO OT IJIMHBI I/I3J'Iyqa€MOI\/JI BOJIHBI.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOPMaTuBHbIX akTax [YAII, pernameHTHpylOIIHUX MOPAJOK U IPOLERypY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJarommxcs
I'VAIL




11. Meroaudeckue yka3zaHus Ui 00y4aoNUXCsl IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykasaHHs A7 OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JIEKLIMOHHOIO MarepHanga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIoKEeHHe yueOHoro marepuana. Ha3HadueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCLUMIUIMHBL, METOJAOB HAy4yHOro I103HAHMs, HOBEWUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTu 3HaHUs, €€ HpoOJIeMBbl, JAaeT LENbHOE NPEJICTaBICHUE O IUCLUILINHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YpPOBECHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOSBJIECHUE HEOOXOJMMOTro MHTEpeca, HEOOXOANMOTrO JUIs CAaMOCTOATENILHOM padoThI;

— IIOJIy4YCHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKUM U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3JIMUYHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMaHUS BCEX HEOOXOAMMBIX TEPMUHOB U OHATHH.

JlekuMOHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed ClIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIHOHHOTO MaTepuaIa;

— B YyCTHOM @QopMe ¢ JeMOHCTpalMed OTHeNbHBIX Tabnuil, ¢GopMyal M HMHOTO
rpau4ecKoro MaTepuaia NMCbMEHHON (hopMe Ha JIOCKE ITOCPEACTBOM Mea WIH MapKepa;

— B (hopMe OTKPBITOM TUCKYCCUU MPH 00CYKIEHUH BOTIPOCOB, OCBELIAEMBbIX B JIEKIIMSX;

OCBOEHHIO JIEKIIMOHHOTO Kypca MOJKET CII0COOCTBOBATh JMTEpaTypa, HMMeEIoIlascs B
oubmuoreke ['YAIl, ykazaHnHas Bblie B Tabaunax 7 u 8.

OTnenbHBIE TEMBI JIGKIIMOHHOTO Kypca, NpPEACTAaBICHHbIE B BHJE IPE3CHTAINH,
pasmenensl B cucteme LMS (cm. nanky «[IPEBEHTALIMN 3J1 PIT 2016»).

OcCBOEHHIO JIEKIIMOHHOTO Kypca MOJKET CIIOCOOCTBOBATh JIUTEpaTypa, pa3MelleHHas B
cucteme LMS (cm. manky «JIEKIIAW 31 PIT 2016»):
1. DnexrtpoauHamMKa U pacrpocTpaHeHue paauoBosH [Teker] : yueGHoe mocobue / B.
B. Hukonsckuid, T. . Hukonbckas. - 3-¢ u3m., nmepepad. u gom. - M. : Hayka, 1989. -
544 c. : puc. - bubnuorp.: c. 540 - 543. - ISBN 5-02-014033-3.
2. B. C. Kanamaukos, JI. §. Pogoc. DnekTpoarHaMuKa ¥ paclipoCTPaHSHHUE PaIHOBOITH
(onexTpoauHamuka): [Tucemennsie neknuu. Cno: C3TY. 2001. 88 c.

Kpome TOro, OCBOEHHIO JEKIIMOHHOTO Kypca MOXET CIOCOOCTBOBAThH JIHUTEpaTypa,
pa3Meni€HHas Ha calTax, ykazaHHbIX B Tabmuue 9 «llepedeHp pecypcoB HMH(POpPMAIOHHO-
tenekommyHukannoHHon cetn MHTEPHET, HeoOXx0oMuMBIX 111 OCBOCHUS JUCIIUILTAHBIY.



11.2. Meroauueckue yKazaHUs s OOYYaIONIMXCS IO BBITOJHEHHIO J1AOOPaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpPHBIX pabOT oOydyaroluMics MAOKEH YINIyOUTh U
3aKpeNUTh 3HaHMSA, NPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
IKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTUKOH 0O0ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopaTtopHbIX paboOT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yYeHHs] JTUCHMIUIMHBI, OIpenessieMoil y4eOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33Ja4 00y4aroIerocs:

— NpUOOpeTeHHE HAaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX HaA
JCKIHSIX;

— IOoJIyuyeHHe HOBOM MH(OpMAIMK 110 U3y4aeMOH JUCHUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

B cootBercTBHM C yu4eOHBIM IUIAHOM AMCLUIUIMHA «DJIEKTPOAMHAMHUKAY» MPEANoaraer
npoBeJeHue 1abopaTopHbIX padboT. HaumeHoBanue nabopaTopHbIX pabOT M COOTBETCTBYIOIIEE
UM KOJIMYECTBO Y4eOHBIX YacOB MPUBE/IEHBI BhIIIE B Ta0IUIE 5.

JlaGoparopHble 3aHATHS IPOBOJATCS B CHELMAILHON JabopaTopun «NEKTpOAUHAMUKA U
pacrpocTpaHeHue  paauoBoiaH»  kKadeaper  Ne 21 «PagmoTeXHMYECKMX  CUCTEM H
OINTORJIEKTPOHHBIX KOMIUIEKCOB» B aynutopuu 11-01a na yin. b. Mopckoii.

Jlns BBINOJHEHUs J1a0OpaTOpHBIX paboT, oOydwaromuecss Ha JOOPOBOJIBHOM OCHOBE
(GOpMUPYIOT U3 COCTaBa IPYIIBI HECKOJIBKO «Opuramay mo 2 — 3 yenoBeka B Kaxaon. Kaxxmnoii u3
«Opuran» npenojaBaTesneM HazHadaeTcs JabopaTtopHas padota. Kaxoii naboparopHoii pabote
IPEIIECTBYET KOJJIOKBUYM, KOTOPBIM MPOXOAUTCS ClIeayroluM oopazoM. Kaxiomy cTyneHTy B
«Opuraze» mpernojaBaTellb NEPCOHAIBHO 331aéT 1 — 2 Bompoca, Kacaromuecs Ju00 Mopsika
BBITNIOJTHEHUS! J1abopaTOpHOU padoThl, 1100 (PU3UUYECKON CYTH HCCIIETyeMOIro B HEW SIBICHHUS.
CryneHT cuuTaercss JOMYIIEHHBIM K BBIMOJHEHUIO Ja0OpaTOpHOM pabOTHl TONBKO IOCIe
YCIELHOM c/Jaun KOJJIOKBUYMa.

DKcIepUMeHTaIbHbIE JJaHHbIE, TOJIyY€HHBIE B X0/1€ BHIMOIHEHUS Ja00paTOpHOI paboThI
U MIpe/ICTaBICHHbIE B TAOIUYHOM (hopme, 3aHOCATCS B POTOKOJI. JlomycKaeTcss Haluunue OJHOro
IPOTOKOJIAa Ha «OpUramy».

3ammTa 7a00OpaTOPHBIX pabOT TpeArnojaraeT Hajaudhe OT4ETa Yy KaxIAoro u3
oOyyaromuxcst. OTuéT JODKEeH OBbITh BBIMOJHEH 10 BCEM INpaBWJIaM, MPEIYCMOTPEHHBIM
METOJMYECKUMH YKa3aHUSIMHU K JlabopaTopHOU paboTe 1 HOpMaTUBHON JokyMeHTauuen BY3a.

ITocne o3HakOMIIEHUS C COAEpP)KaHUEM OTYETA U MPECTABICHHBIMU B HEM pe3yJIbTaTaMH
UCCIIEIOBaHMS, MpernojaBaTelb 3aJa€T KakIOoMy H3 OOydaroluXcsi HECKOJIbKO BOIIPOCOB,
Kacaroluxcst MO0 TeOpeTHYEeCKOro Marepuaia, M3JI0)KEHHOTO B METOJUYECKUX YKa3aHUsX,
100 aHaM3a MONYYEHHBIX IKCIIEPUMEHTANBHBIX JaHHBIX. TOJBKO TMOCJE YCHEIIHBIX OTBETOB
oOyyaromerocss Ha BONPOCHI MPENOJaBaTeNsi M YCBOCHUS UM TEOPETHUECKOro MaTepuana,
CTaBUTCS OLIEHKA.

Takum oOpazom, Tpu TPOBENCHUM JTAOOPATOPHBIX  3aHATHH  MpenojaBareib
OCYIIECTBIISIET KOHTPOJIb YCIIEBAEMOCTH ITOCPEICTBOM CIIEAYIOUINX CPEJICTB:

® OIICHMBAIOTCS OTBETHI CTY/IECHTOB IIPH CAAa4Ye KOJITOKBUYMA,;

® OLCHHUBACTCA YCIICIITHOC BBIMMOJIHCHUC IMTPOTrpaMMbI HCCHG}IOBaHHﬁ, H3JI0KCHHOM B
MCTOANYCCKUX YKA3aHUAX U I'PaMOTHOC O(I)OpMJ'ICHI/Ie IPpOTOKOJIA;



OLIGHUBAETCs TIpaMoTHOEe odopmieHHe oTdéra 1o JabopaTopHOil paboTe B
COOTBETCTBUH C TPeOOBAaHMSIMU METOANYECKMX YKa3aHWH, a TaKKe HaJIW4dHhe B
OT4ETE BBIBOJIOB O PE3Y/IbTATaX MIPOBEIEHHBIX HCCIICIOBAHUIA;

OLIGHUBAIOTCS OTBETHI CTYJCHTOB B XO/JI€ 3aIIUTHI JIJAOOPATOPHOU PAOOTHI.

Bce orieHKH, B TOM YHCJIE HTOIOBasi, BEICTABIISIOTCS 10 5-0alIlbHOM IIIKaJe.

JIst KakIoM U3 yKa3aHHBIX B TaOuIEe S5 mabopaTopHbIX padoT B ombimoreke ['YAII u B
nabopatopuu B ayA. 11-01a umerorcss MEeToaUYECKUE yKa3aHUsl.

B tabmuue C mnpexacraBieH MepedyeHb METOJIWYECKUX YKA3aHUW K BBIOJIHEHUIO
71a00paTOPHBIX padOT MO AUCIUIUIUHE «DJIEKTPOIUHAMUKAY.

Tabmuna C — IlepeyeHb METOIMYECKUX YKa3aHUH K BHIIOJIHEHHUIO JTA0OPaTOPHBIX paboT

KommuectBo 9K3EMILISIPOB B

Mudp bubmuorpaduueckas cceika / URL agpec o6ubnmoreke
(KpoMe 3JIEeKTPOHHBIX
9K3EMILISPOB)

621.372 HccnenoBanue cTpykTypsl o BOH Hio 1

ns8s H2o nipu pa3immyHeIX Harpy3kax BOJHOBOAA
[TekcT] : MeToauUecKre yKa3aHus K DIEeKTPOHHBIN pecypc
naboparoproii padore / C.-Ilerep0. roc.
aKaJ. a3poKOCM. IPUOOPOCTPOEHHUS ; COCT.:
. B. bnarogemenckuit, b. T. Hukutus. -
CIIG. : U3a-Bo I'YAIL 1996. - 43 c. : rpad.,
tabu. - bubmuorp.: c. 42 (5 Ha3B.).

537(I'YAID) HccnegoBanue noysipu3aliMOHHbIX 44

n8s XapaKTEPUCTHUK IEKTPOMATHUTHBIX BOJIH ®oHj yueOHOro Kopmyca
[Tekct] : MeToMYeCKHE YKa3aHus K (T"acrenio)
BBITIOJTHEHUIO JIabopaTopHoii padotsl / C.- 37
[TetepO. roc. yH-T adpOKOCM. Cryn.otnen (BM)
npubdopocTpoenus ; coct.: B. C.
Kanamraukos, JI. A. ®enopoga. - CIIO. : U3n-
Bo ['VAII, 2005. - 21 c. : Tab:x., puc. -
bubnuorp.: c. 21 (2 Ha3B.).

26-31 HccnenoBanre moBEpXHOCTHBIX
BOJIH, paCIpOCTPAHSIOLINXCS BAOJIb IIOCKUX 9
3aMeUIsiIoIuX cucteM [Tekcr] : Cryn.otnen (BM)
METOAMYECKUE YKa3aHUs K BHIIIOJIHEHUIO
naboparopuoii pabotsl / C.-IleTep0. roc. yH-T
aspokocM. mpudopoctpoenus ; Coct. B. C.
Kamamnukos. - CI10. : U3a-so I'AAII 2003.
- 25 ¢. : Tabm., rpad.

26-10 MeTtoauyeckas pa3paboTKa K BBIITOJHEHHUIO 5

M54 nabopaTtopHoii paboTs! "HccnenoBanue ®onx yueOHOro Kopiyca
JUCTIEPCUU U 3aTyXaHUsI BOJIH B BOJTHOBOJIE (I'acrenno)
npsiMoyrosibHoro ceuenus" [Teker] : 211
nabopartopHast pabota / JleHuHrp. uH-T Cryn.otnen (BM)

aBuail. npudopoctpoenus ; Coct. JI. A.
®enoposa; Pexn. b. T. Hukutus. - CII6. :
Wzn-o I'VAIL, 2005. - 21 c. : Tabm., puc.

B Meroanueckux ykazaHUSX K BBINOJHEHHIO JTaOOPaTOPHBIX paboOT 00O3HAYEHBI LIETU
KaXJI0M paboThl, MPUBOIUTCA MEPEUYCHH JTA0OOPATOPHOTO 00OPYIOBAHUS U CXeMa JTabopaTOpHOU




YCTaHOBKU. B cxaToil opme maHbl OCHOBHBIE TEPMUHOJIOTHUYECKUE MOHSATHUS, OTHOCSIIHECS K
HCCJIEIOBAHMIO, PAa3bICHEHA CYTh HCCIEAYEMbIX (PU3NYECKUX SIBICHUMN, MPUBEIEHBI pacyETHHIE
dopmynbl. Tam ke mnpeacTaBieHbl TaOMUIBI AKCHEPUMEHTAIBHBIX HaHHBIX, MOJTYYE€HHBIX
oOyJarmuMucs B XOJ€ BBINOJHEHHUS JabopatopHoi pabotel. Kpome Ttoro, meroauueckue
yKa3aHHsl COJepKaT Kak IUJIaH UCCIEIOBaHUA, TaK U METOAUKY 00pabOTKH SKCIEPUMEHTATbHBIX
JAHHBIX, CIOCOOBI UX Mpe/cTaBiIeHHs (TOCPEICTBOM TabuuIl U IrpadUKoB), a TaAKKe MPUMEpPHbIE
KOHTPOJIbHbIE BONpPOCHL. OTHENBbHBIM MYHKTOM B METOAMYECKUX YKa3aHUSAX H3JI0KEHO
coJiep;kaHue oT4éra o 1abopaTopHoi padoTe.

CrpykTypa B hopMa OTYETA O JJabopaTOPHOM padoTe

[IpuBomsATCS B METOAWYECKUX YKa3aHUAX K BBHINOJHEHUIO JIA0OpAaTOPHBIX padoT,
MpeACTaBICHHBIX B Tabmuie C, a Takke B paszeie HOpMAaTUBHOM MokymeHTanuu caita ['YAII
http://quap.ru/quap/standart/titl_main.shtml.

TpeboBanus Kk 0(hOPMICHHUIO OTYETA O J1a00PATOPHOM paboTe

[IpuBomsATCSs B METOAWYECKMX YKA3aHUAX K BBHINOJHEHUIO Ja0OpaTOPHBIX padoT,
npejcTaBieHHbIX B Tabnuue C, a Takke B pasjiene HOPMATUBHOM AokyMeHTauuu caita 'Y AII
http://quap.ru/quap/standart/titl_main.shtml.

11.3. MeToauueckue yKazaHus JUisi OOYYArOIIUXCS MO MPOXO0KACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBINOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYYaIOUIHIiCs BBHIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpEToaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBHITIOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (hopMHUpYyeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJIET UM Pa3BUBATh YMEHHUS
U HaBBIKA B YCBOGHHWW M CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHWI, 00SCIICUMBAET BBICOKUI
YPOBEHb YCHEBAEMOCTH B TMEPUOJ OOY4YECHHs, TOMOTaeT TMOJYyYUTh HABBIKM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarOIUXCsl, ABISACTCS Y4eOHO-METOIUICCKII MaTepral Mo JUCIUIIINHE, MPEACTaBICHHBIC B
tabnuuax 7 u 8.

[Tepeuens pecypcoB uHpopMannoHHO-TenekoMmyHukanmonHo ceru MHTEPHET,
HEOOXOUMBIX JJISi OCBOEHUS AUCLUIUIHNHBI PUBECH B Tabuuiie 9.

JInst caMOCTOSITENIbHOW paboThl O0ydYarOIMMXCA MO JUCHUIUIMHE «IJIEKTPOJIUMHAMHUKA
MPEJIOKEHBI CIEAYIOIINE TEMBI, IPECTaBICHHbIE B Tabnuie 21.

KoHTpoib caMoCTOSATENbHONW PAa0OTHI CTYJCHTOB B TEUEHHE CEMECTpa OCYIICCTBIIICTCS
cienylmuM oOpa3oM. B TeueHume cemecTpa KaXIbli CTYACHT JOJDKEH MPEICTaBUTh
MperojaBaTeNto 00 JOKIaa, JUOO0 TPE3CHTANHWI0O HAa BBHIOPAHHYIO WM WU yKa3aHHYIO
npenoaaBareneM Temy. JIokias T0KeH colep:kaTh He MEHee 5 CTpaHMI] TeKCTa, IPe3eHTAIMs -
He MeHee 10 cnaioB.

Kaxxnas mpencraBieHHasi CaMOCTOSITENIbHAS pad0Ta OLIEHWBAETCS MPEMnoiaBaTeieM 1o S-
OaJTEHOM IIKAJIe HCXOJIS U3 CICIYIOIINX KPUTSPUEB:

® COOTBETCTBHUS MPEIJIOKEHHOHN TeMe;

® KauecTBA WUIIOCTPATUBHOIO U rpa)uueckoro MaTepuasos;
e TIyOUHBI PACKPBITHS TEMBI.

Te moknansl ¥ Mpe3eHTAMH, KOTOPbIE HAWTYYIIUM O0pa30oM PAaCKPHIBAIOT BBIOPAHHYIO
TEMYy, MOTYT OBITh, TIO COTJIACHIO CTYJIEHTa, MPEJCTaBIEHbI Ha BceoOiiee o0CYXICHHE B XOJIe
JIEKIIMOHHBIX 3aHATUH.


http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/titl_main.shtml

[Ipu BBINOJIHEHUH CAMOCTOSATENBHOM paboThl OOyyaromuecss MOTYT TOJb30BAThCS
JUTEpaTypoil U yueOHO-CIIPaBOYHBIMU MaTepualaMHu, IPeICTaBICHHBIMU B Ta0numax 7 — 9.

11.4. Meroauyeckue yKazaHUsA Ui OOYYAIOIIMXCS IO MPOXOXKACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Tekymuid KOHTPOJb YCIEBAGMOCTH IPEAyCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHMS X0Jlda OCBOCHUS
JIACIIUIIINHEI.

[IpoBepka ycBOEHHS JICKIIMOHHOTO MaTepHalia OCYIIECTBISCTCS TECTUPOBAHHEM
CTYJICHTOB, CIIMCOK NPUMEPHBIX TECTOB MpeicTaBiieH B Tabmuie 18. IloaroToBIEeHHOCTH K
BBITIOJTHEHHUIO JIA00PATOPHBIX PA0OT IMPOBEPSETCS OMPOCOM CTYASHTOB B COOTBETCTBHE CO
CIIUCKOM  KOHTPOJIBHBIX BONPOCOB, IPEJICTABJICHHBIX B METOJMYECKHMX YKa3aHUAX K
nabopaTopHbIM paboTam

11.5. Meroauyeckue ykazaHus JJsi OOYYarOHIMXCS MO MPOXOXKICHUIO MPOMEXYTOUHOU
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmIUMXCs  MpeaycCMaTpuBaeT  OIEHHWBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHMs MO HucHuminHe. OHa BKIIOYAeT B
ceost:

9K3aMeH — (popma OLIEHKH 3HAHWM, MOJTYYCHHBIX OOYYaIOIIMMCS B IMpOIecCce H3ydeHUs
BCEH MUCITUIUIMHBI WJIA €€ YaCTH, HABBIKOB CAMOCTOSTEILHON padOThI, CHOCOOHOCTH IPUMEHSTh
UX JUISl pEIICHHs MPaKTUYEeCKHX 3aqady. OJK3aMeH, KakK IMPaBUIIO, MPOBOAHUTCS B MEPHOJ
HK3aMEHAIMOHHON CEeCCHMU M 3aBEPIIACTCS ATTECTAIMOHHOW OLIEHKOW «OTIMYHO», «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHO.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpamMmy JUCIHUILIAHBI
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