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AHHOTaAITUI

HucuunnuHa «DIEeKTpoJMHAMUKA W PACIPOCTPAHEHHE pPAJAUOBOIH» BXOAWT B
00pa3oBaTeNbHYI0 MPOTPAaMMy BBICIIETO O0pa3oBaHUsA — MPOTpaMMy CIEIUATUTETa IO
HANpaBlEHUIO  TOATOTOBKM/  cmeruanbHOCTH  25.05.03  «TexHuueckass  SKcmryaranus
TPAHCIOPTHOTO  PaJANO000pPYJAOBAHUS)  HAMpaBlIeHHOCTH  «TexHuyeckas  IKCIUTyaTalus
PaZMOdIEKTPOHHOTO  O0OpYIOBaHUS  a’3pONOPTOB M BO3AYIIHBIX Tpacc». JlucuuruimHa
peanuzyercs kapeapoi «Ne2 1.

JucuuninuHa HaleneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMINX KOMIIETCHIIUHI:

OIIK-1 «CrnocobeH uCnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATHKH, €IUHUIIBI H3MEPEHUS,
byHIaMeHTalbHbIE IPUHIUIIBI U TEOPETUYECKHE OCHOBBI (PU3UKHU, TEOPETUYECKON MEXaHUKUY

OIIK-5 «CriocobeH nmpoBOAUTh U3MEPEHHUS M MHCTPYMEHTAIBHBIA KOHTPOJIb, IPOBOIUTH
00paboTKy pe3yJbTaTOB M OLICHUBAThH OTPEIITHOCTH

CopepxaHue  TUCIUIUIMHBI ~ OXBAaTBHIBA€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
IIEKTPOMAarHeTU3MOM.

JanHasi JOUCHUIUIMHA OOBEOUHSET TNPOOIEMBI, OCHOBAaHHBIE Ha CBOWCTBAX W
O0COOEHHOCTSIX AJEKTPOMArHUTHOrO nosist. ['1aBHOM 3amayeil sBisercs pacKkpbITHe (PU3NUECKOTro
COJIEpXaHUsI DSJIEKTPOMArHUTHBIX TMPOIECCOB B PA3JIMYHBIX CpeAax, CTPYKTypbl MOJed u
MOBE/ICHUs BOJHOBBIX siBieHUI. Ocolasi poyib OTBOAMTCA ypaBHEHUSIM MakcBeiia, KOTOpbIE
HauOolee TMONHO OMNHCHIBAIOT BCIO COBOKYIMHOCTh  JJICKTPOMATHUTHBIX  SIBICHUH B
MaKpPOCKOIUYECKUX MaclTadax.

N3yyeHne AMCHUITIMHBI JTOJDKHO CHOCOOCTBOBATh YCBOCHHIO (DU3MUECKON CYIIHOCTH
BOJIHOBBIX MPOIECCOB, MPUYMH M HCTOYHUKOB HU3IY4YEHHUS BOJH, METOJOB pELIEHUs 3a7ay
ompejeNieHusT TOJIed Ha 3aJaHHBIX paccrosHusX. Oco0yr ponb 34ech Wrpaer To
00CTOSITENBCTBO, KaK BOJHBI BEAYT ce0s B Pa3lMYHBIX OJHOPOJHBIX U HEOJAHOPOIHBIX Cpenax,
Ha TpaHUIIE pa3jiesia Cpell, Kak OHU MPETOMIISIOTCS U OTPAXKatoTCA.

N3yyenne nUCUUIUIMHBI JAeT MPEACTABICHNE O PA3IMYHBIX HANPABIAIOMIUX CTPYKTypax,
YTO KpaliHe BaXHO B Bompocax TexHuku CBY, o 3ameminsfiomux CTpPyKTypax, Ha KOTOPBIX
MOCTPOEHBI MHOTHE 3JIEMEHTHI PaJMOdJIEKTPOHUKH, O PE30HATOPAX, UIMPOKO HCIIOJIb3YEMbIX B
Pa3IUYHBIX PAIUOCUCTEMAX.

JlanHast ~JAMCUMIUIMHA JaeT BO3MOXHOCTh IOHSATh 3aKOHOMEPHOCTH  YCJIOBHMA
pactpocTpaHeHUs PaUOBOIH B OKOJIO36MHOM IPOCTPAHCTBE, B HIDKHEH U BEpXHEH atMocdepe.

C ¢usnueckoll TOYKM 3pEHMs] pPacCMATPUBAIOTCA DPA3MYHBIC SIBICHUS - pacCesHHe,
mudpakus, pepakuus u T. 1. BakHas poinb OTBOIUTCS 3/1€Ch TMOBEACHHUIO DPATUOBOIH B
YCIIOBUSX BO3JIEHUCTBUS HA HUX PA3IMYHOIO POJia MPEnsTCTBUI.

[IpenonaBanne AUCHUIUIMHBI TPEAyCMaTpUBAET cleayronme (OpMbI  OpraHHU3AINH
y4eOHOTr0 mpoIecca: JIEKIHWH, J1abopaTopHbIe pabOTHI, CaMOCTOsTENbHas paboTa CTyACHTA,
KOHCYJIbTaITHH.

[IporpaMMoii AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYLIHii
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B opMe IK3aMeHa.

OO6mast TpyJI0€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIIsACT 4 3a4eTHBIX €IUHUIBI, 144
yaca.

S3bIK 00yUYeHHUS 110 AUCITUTUTMHE «PYCCKUH »



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE
1.1. Ilenu npenogaBaHusi AUCLUTIIMHBI

Jannast puciuiuiiHa oOOBEIMHSAET NpoOJeMbl, OCHOBAaHHBIE Ha CBOWCTBAaX W
0COOEHHOCTSIX 3JIEKTPOMAarHUTHOTO MoJisi. [ 1aBHOM 3afaueil BiseTcs pacKkpbITUE (PU3HUECKOTO
COJIEp’KaHUsl BJIEKTPOMAarHUTHBIX IIPOLIECCOB B PA3IMYHBIX Cpelax, CTPYKTypbl IOJied U
NOBEJICHUs BOJHOBBIX siBIeHMHA. Ocobast posib OTBOIUTCS YpaBHEHUsM MakcBensa, KOTOpbIe
HaubOosee TMOJHO ONKMCHIBAIOT BCKO COBOKYIMHOCTh  AJIEKTPOMAarHUTHBIX  SIBJIEHUH B
MaKpOCKOIUYECKHX MaclTadax.

W3ydeHnne AMCHUIUIMHBI JOJDKHO CIIOCOOCTBOBATH YCBOCHHIO (DM3UYECKON CYIIHOCTH
BOJIHOBBIX IIPOLECCOB, NPUYMH M HCTOYHUKOB H3IY4YEHHUS BOJH, METOJOB DELICHUS 3anay
ompejeNieHusl TMoJed Ha 3aJaHHbIX paccrosHusX. OcoOyro poap 34ech Hrpaer To
0OCTOATENILCTBO, KaK BOJHBI BEAyT ce0s1 B PA3IMYHBIX OJHOPOJHBIX U HEOJHOPOJHBIX Cpenax,
Ha rpaHulIe pa3fielia Cpell, KaKk OHM MPEIOMIIIOTCSI U OTpaXKaroTCsl.

N3y4yeHne nUCHUIUIMHEBI JAeT IPEICTABICHNE O PA3IMYHBIX HAIPABIIOIUX CTPYKTypax,
YTO KpailiHe BaXHO B Bompocax TexHuku CBY, o 3amemisiomux CTpPyKTypax, Ha KOTOPBIX
IIOCTPOEHBI MHOTHE 3JIEMEHTBI PAJNO3JIEKTPOHUKH, O PE30HATOPAX, LIMPOKO HCIIOJIB3YEMBIX B
Pa3IUYHbIX PallOCUCTEMAX.

JlaHHass ~OMCLMIUIMHA JaeT BO3MOXHOCTb IOHATh 3aKOHOMEPHOCTH  YCJIOBMM
pacIpoCTpaHeHusl pPaIMOBOJIH B OKOJIO3EMHOM IPOCTPAHCTBE, B HIKHEN U BEpXHEH atMocdepe.
C ¢uzudeckoil TOUKM 3peHUs] pacCMaTPUBAIOTCS pa3IUYHbIC SBJICHUS - paccessHue, TUpaKIus,
pedpakuus u T.0. BaxHas poyib OTBOAUTCS 3/7€Ch IMOBEICHUIO PAIMOBOJIH B YCIOBUSX
BO3/JCICTBUS Ha HUX PA3JIUYHOIO POAA MPEMSATCTBUM.

1.2. JlucuuminHa BXOJAUT B COCTaB 00sA3aTENbHOM YacT 00pa30BaTEIbHON MPOrpamMMbl
BhIciIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX pPE3yIbTATOB 00YUYEHMSI MO JUCIUIINHE, COOTHECEHHBIX C
IUTAaHUPYEMBIMU pe3yibratamMu ocBoeHus OIT BO.

B pesynbrare u3ydeHHs AMCUUIUIMHBI OOYYaroOIIMICS MOJDKEH 00JIafaTh CIEAYIOUIMMHU
KOMIIETCHIIMSMY WM UX 4acTsIMHU. KOMIETCHIIMY M MHANKATOPHI UX JTOCTHKECHUS IPHUBEIICHBI B
tabnure 1.

Ta6mmma 1 — I[lepeyeHb KOMIIETEHIMI ¥ MHIUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnmna) Konn Kon v HanMeHoBaHMe HHIUKATOpa
HaUMEHOBaHUE
KOMIIETEHIINH JOCTHKEHUS] KOMIIETEHLIUN
KOMITCTCHITHH
OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI
OIIK-1 Cnocoben
MaTeMaTHKH, ¢IUHUIBI H3MEPEHUS,
UCTIONIb30BATh
(yHIaMeHTaIbHbIE TPUHIUIIBI U
OCHOBHBIE 3aKOHBI
TEOPETUYECKHE OCHOBBI (PU3UKH,
MaTEeMaTHKH, .
U TEOPETUIECKONH MEXaHUKH
OIIK-1.Y.1 ymeTs npuMeHsATh (HU3UKO-
Oo6menpodeccnoHanbHbIE | H3MEPEHUS, .
MaTeMaTHUYeCKHi anmnapar i pelieHus
KOMIIETEHIINH byH1aMeHTaNbHbIE
3a/1a4 TEOPETUUECKOTO U MPUKIIATHOTO
MPUHIIUATIBI 1
TEOPETUUECKHE xapairepa
p OIIK-1.B.1 Bnayierr HaBBIKAMHU
OCHOBBI (PU3UKH, .
. WCIOJIb30BaHUs 3HAHUN MaTeMaTHKH,
TEOPETUUECKON
(U3HUKY ¥ MEXaHWKH TIPU PEIICHUN
MEXaHHUKHU
npodeccroHaNbHBIX 33124
OIIK-5 Cnocoben
MIPOBOIUTH
POBOI OIIK-5.Y.1 ymMeTh UCIOIb30BaTh METOIUKH
O6menpodeccroHanbHbBIE | U3MEPEHHS U
. | 1 obopyaoBaHUe AJis TPOBEICHUS
KOMIIETEHITHH UHCTPYMEHTAIBHBIH 9
U3MepeHuit
KOHTPOJIb,
POBOJIUTH




00paboTKy
pE3yJbTaToB U
OLICHUBATh
HOTPETHOCTH

2. Mecro nucuumuinzbl B cTpykType OI1
JuctunauHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIONTUMUCS

MIPU U3YUYEHUH CIIETYIOUUX TUCIHIUIAH:
— «MaremaTtnka,
— «®Dusukay,
— «OIEeKTpOHUKA

3HaHUA, TOJYYEHHBbIE NPU HM3YyYEHHU MaTepuana AaHHOM IUCLUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAUYEHUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUYEHUH JPYTUX AUCLMILINH:
— - AHTeHHBI U ycTpoiicTBa cBepXBbicokoi yacToThl (CBY);
— - PagnonokanMoOHHbIE CUCTEMBI U KOMILIEKCHI;
— - PajgnoHaBHUraniMOHHbIE CUCTEMBI U KOMILIEKCHI;

— - CucreMmsl CBSI3M U TEIEKOMMYHUKAIUH;

- - CHYTHI/IKOBHG CHUCTCMbI HaBUI'aliliu, CBsA3HU U Ha6J'IIO,I[CHI/I$I.

3. O0BeM U TPyA0EMKOCTh TUCIUTLTAHBI
Janneie 06 obmemM o0beMe AMCUUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB Y4eOHOMH
paboThI O AUCLUILINHE (M paclpeAeeHue 3TON TPYJOEMKOCTH IO ceMeCTpaM) IPeACTaBICHbI B

Tadimue 2.

Ta6mmia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUITUHBI

TpynoemMKoCTh 110

Bun yueGHol paboTh Bcero cemMecTpam
Ne6
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npakmuyeckoii n0020mosKu
AyoumopHnsie 3anamus, BCETo 4ac. 18 18
B TOM YHCIIE!
nexuu (J1), (gac) 10 10
npaktuyeckue/cemunapckue 3anarus (I13),
(dac)
naboparopublie padotsl (JIP), (dac) 8 8
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4ac) 9 9
CamocmoamenvHas paboma, Bcero (dac) 117 117
Buo npomescymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3ameH (3auer, Hdudd. 3ay, OK3. OK3.

Dk3.*%)

% o
HpHMe‘iaHI/le: KaHIUJIATCKHU DK3aMCH

4. CopepxaHue JUCITUTUTMHBI

4.1. PacnpeneneHue TpyI0EMKOCTH TUCIUILIMHBI 110 pa3/ieiaM U BUJIaM 3aHSITHI.

PaBZ[eJ'II)I, TEMbI JUCHUIIMHBI U UX TPYAOCMKOCTDb ITPHUBCACHLI B Ta6J'II/IH€ 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIMHBL, HX TPYAOEMKOCTh

Pa3£[eJn>1, TEMBI JUCIUITTHHBI

Jlekun
(gac)

n3(c3)| Jp KIT
(gac) (dac) (dac)

CPC
(dac)




Cemectp 6

Pazznen 1. OCHOBHBIE MMOJIOKEHUS TEOPUHU
AJIIEKTPOMAarHeTu3mMa

WuTerpanbubie u nuddepeHmanbHbie ypaBHEHUS
anekTpomarnetusma uddepenunansuas popma
3akoHa Oma. 3akoHsbl: ['aycca, Hepa3pbIBHOCTH
MarHUTHBIX CHUJIOBBIX JIMHHM, TOJTHOTO TOKA,
3JIEKTPOMArHUTHON MHAYKIMU. MaTepuaabHoe
ypaBHEHUE ISl SJIEKTPUUYECKOrO MoJisl. SIBneHue
HamarHnuuBanus. [lonHas cucrema ypaBHEHHI
Makcsemna. YpaBaenust Makcsenna 1Jist
MOHOXpOMaTHYECKUX KoyieOanuii. KoMrekcHas 1
JIUBJIEKTpUYECcKasi IPOHUIIAEMOCTb. YTOJI
JUAJIEKTPUYECKUX MOTEPh. Y PABHEHUS
I'enpMronsua. BomHoBOM Xapakrep
3JIEKTPOMArHUTHOIO MOJIs. ['paHUYHbBIE yCIOBHS
DHeprust MEKTPOMATHUTHOTO TOJIA.
OHepreTu4ecKkrue COOTHOUIEHUS B
JJIEKTPOMArHUTHOM 1oJie. Teopema YMoBa-
[TolinTHHTA. I'paHnyHbIC 3a1a9n
3JIEKTPOIUHAMUKU. AHATUTUUECKNE U YUCIICHHbBIE
METO/bI PEIICHHS TPAHUYHBIX 3a/1a4

Paznen 2. 3nmy4yeHune 31€KTpOMarHuTHOTO MO
W3nydeHue 37eKTPOMArHUTHBIX BOJIH B CBOOOTHOM
MPOCTPAHCTBE DICKTPOIMHAMHYECKHE MOTEHIIAANTBI
Teopema 3ama3bIBArOIIUX MOTCHIINAIOB )
Bo30yxeHHe 3IeKTPOMArHUTHBIX TOJICH 3aTaHHBIMH
ncrounnkamu Jlndpaknuonnsrit meton Kupxroda u
N3JIYUCHHUEC 3JICKTPOMArduTHBIX BOJIH Pa3JIMYHBIMHA
UCTOYHHKAMHU

Paznen 3. [1nockue 3€KTpOMarHuTHHIE BOJTHBI
Ilnockue BoiHBI B pa3nuuHbIX cpefgax HopmanbHoe
NaJieHue BOJIH Ha UeanbHbIi MeTaul HopmanbHoe )
NaJIcHUE BOJH Ha AWdIeKTpUK [lageHne BoH nox
IIPOU3BOJIBHBIM YoM Yroa bprocrepa [lonnoe
BHYTpPEHHEE OTpakKEHUE

Paznen 4. JIunuum niepenayu, BOJTHOBOIbI
DNEKTPOMAarHUTHBIE BOJHBI B HATTPABJISIOIINAX
cuctemMax Bupl HanpaBIISIONIUX CUCTEM,
CcOOCTBEHHBIC BOJTHBI B BOJIHOBOJIAX,
MOBEPXHOCTHBIEC BOJIHBI, BOJHBI B
MUKPOIIOJIOCKOBBIX, IIETEBBIX U 2
KBa3UONTUYECKUX CUCTEMAX, BO30YKICHHE
HATIPABIISIONINX CUCTEM, IIOTEPHU SHEPTUU
DIIeKTpOMarHuTHBIE KoJie0aHUs B 00bEMHBIX
pe3onaropax Pezonarops! npoctoit popmsl,
coOcTBeHHAas1 JOOPOTHOCTH PE30HATOPOB




Paznen 5. PacnipocTpaneHue paaruoBOJIH
Pacnipoctpanenue paaroBOIH BOIH3H
MOBEPXHOCTU 3€MJIM 3aKOHBI PacCpOCTPAHEHUS
BOJTH HaJ] IOBEPXHOCTHIO 3eMiTi, B aTMochepe U
nonocgepe TporocdepHoe pactipocTpaHeHNE 3 2
panuoBoiH PacipocTpaneHue pajinoBOJIH B
YCIIOBHSX TEPECEYCHHON MECTHOCTH U TIPH
HAJIMYHUU TPENSTCTBUNA MOJETH U METOIbI
pacueTa paguorpace

Hroro B cemectpe: 10 8 117

Hroro 10 0 8 0 117

[IpakTuueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
o0y4JaloImUMHUC  OMNpeNeNeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oy;aymien
npodecCHOHATIBHOMN 1S TeNbHOCTBIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI.
Copepxanre pa3esioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0uIie 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TeM JIEKIIMOHHOTO UK

Howmep pasznena HasBanue u coneprxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN
Pazzen 1. OCHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOMarHeTu3ma
Paznmen 2. W3imydeHne 351eKTpOMAarHuTHOTO MOJIS
Pasnen 3. [Iimockue 3MeKTPOMAarHUTHBIE BOJIHBI
Pasnen 4. JIvanu nepenauu, BOJIHOBOIBI
Pasnen 5. PacnipocTpanenue paguoBoJiH

4.3. Ilpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpaKTHYECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TaOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

3 anx No
Ne | Tems! npaktuueckux | POpMBbI MPAKTHUECKUX | TpPYyd0EMKOCTh, |IPAaKTHUECKOH |pasierna
/11 3aHATHH 3aHATUNA (dac) MOATOTOBKH, | JUCIIAI

(uac) JIHBI

Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHBbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHATHS M KX TPYJIOEMKOCTh

W3 aux Ne
Ne T 0EMKOCTb, | IPaKTUYECKOM | pa3ieia
HanmenoBanue 1abopaTopHbIX paboT Py - | TP pasit
/11 (dac) MOATOTOBKH, | JUCITHII
(dac) JIUHBI

Cemectp 6

1 | Mccnenosanue xapakrepa \ 2 | | 4




AJICKTPOMATrHUTHBIX MOJIEH B BOJTHOBO/IE

2 | UccnenoBanue CTpyKTyphl 2 3
3JIEKTPOMArHUTHOTO TTOJISI HaJT TPOBOISIICH
MMOBEPXHOCTHIO

3 | UccnenoBanne MOBEPXHOCTHBIX BOJIH U 2 4
3aMeJUISIFOIINX CTPYKTYP

4 | UccnenoBanue nudpakiuu 2 5
AIEKTPOMATrHUTHBIX BOJH

Bcero 8

4.5. KypcoBoe nmpoeKkTupoBaHne/ BBITOIHEHNE KYPCOBOM paboThI
Y4eOHBIM IIIaHOM HE MIPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Buapl camocTosTebHON pabOTHI U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0muIe 7.

Tabnuna 7 — Bunubel caMmocToaTeIbHON pabOThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bunx camocrositenbHOM paboThI

qac qac

1 2 3
W3yueHue TeopeTHUECKOro MaTepuasa ’7 R7
nucuuruael (TO)
KypcoBoe npoektupoBanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[ToaroroBka K TeKyuemy KOHTPOJIIO 10 10

ycneBaemoctu (TKY)

Jomamaee 3aganue (/[3)

KonTponbhble pabotsl 3a0uHuK0B (KP3) 10 10

IloaroroBka K IpOMeEKYTOUHOMN
A POMERY 10 10

arrecrauuu (ITA)
Bcero: 117 117

5. IlepeueHsb yueOHO-METOAMICCKOTO 00ECIICUCHHUS
JUIS CAMOCTOSTENIbHONM PabOoThl 00yUaIOMIMXCs 110 JUCHUIUIMHE (MOIYIIIO0)
Y4eOHO-MEeTOAUYECKHE MaTepHalibl s CaMOCTOSITENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B
na. 7-11.

6. IlepedeHp neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUI
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabauIle 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

KomuecTBo 3K3eMILsipoB

[ngp/ bubnuorpaduueckas ccpika B Oubmorexe

URL anpec (KpoMe AIIEKTPOHHBIX
9K3EMILISIPOB)
537.8(075) T" 83 537 DNeKTpoAHAMUKA U 1DO(2), I'C(12),

MHUKpPOBOJIHOBast TexHuKa: yuebnuk/ | [CH3(1)
A. JI. I'puropses. - 2-e u3n., A01.. -




CIIo6.: Jlanb, 2007. - 704 c.

621.396.2 K 85 621.396

Hanpasnsironiue cpensl B
AEKTPOCBS3U U CPEICTBA UX
3anThl: yueOHoe nocodue/ A. .
Kpstako; C.-ITetep0. roc.
noJuTexH. yH-T. - CI16.: U3a-Bo
ITonurexH. yH-ta, 2012. - 132 c.:

CO(10), PO(4)

621.37 DnexTpoauHaAMMKa 15

H64 U pacrnpoCTpaHEHUE ®donx yueObHOrO
paauoBouH [Tekct] : yueOHOE kopnyca (I"actenno)
nocodue / B. B. Hukoasckuii, T. 1. 3
Hukonbckas. - 3-e usn., mepepad. u Cryn.otnen (BM)
nom. - M. : Hayka, 1989. - 544 c. :
puc. - bubnuorp.: c. 540 - 543. -
ISBN 5-02-014033-3.

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

K17

TexHuueckas 37IEeKTpOIMHAMUKA.
Hanpasnsironiue cucremsl u

®donp yueObHOrO
xopmyca (I"actemno)

HanpaBJIsieMbl€ BOJIHbI 61
[DnexkTpoHHBIH pecypc]: yuebHoe Cryn.otnen (BM)
nocodue/ B. C. Kanamuukos, A. B.
[Ipycos; C.-Iletepb. roc. yH-T
a’pPOKOCM. MPUOOPOCTPOEHUS. -
JIoKkyMeHT BKJItO4aeT B ce0st 1
(aiin, pazmep:(464 Kb). - CII6.:
PUO I'VAIIL 2001.

535 ®enopos, Bukrop Bukrtoposuy. 27

@ 33 Enunas reopus nons [Teker] / B. ®onHp yueOHOTro
B. ®enopos ; C.-Iletepb. roc. kopnyca (I"actemno)
anekrpotexH. yH-T "JIDTU". - CII6.
: U3n-Bo I'OTY (JIDTH), 20009. -
248 c. : puc. - bubnuorp.: c. 245
(41 nass.). - ISBN 978-5-7629-
0998-3

621.37 DIIEKTpOAMHAMHUKA 20

K78 U pacnpoCTpaHEHUe PaJUOBOJIH : ®onp yueOHOTro
yaeonoe nocobue / H. I1. Kpacrtok, kopnyca (I"actemno)
H. . AsimoBuy. - M. : Beici. 1ik., 3
1974. - 536 c. : puc. - bubmumorp.: c. Cryn.otnen (BM)
530 - 532 (79 HasB.).

621.37 [Terpos, bopuc Muxaiinosuy.

1130 DneKTpoAuHaAMHUKa U S
pacrpocTpaHeHre paauoBOIH Otnen .
[Tekct] : yueOHuk / b. M. IleTpos. bynnamenTanbHOM
- 2-e U311, uctp. - M. : Topstuast JATCPaTypBI

muHus - TenekoMm, 2003. - 558 c. :
puc., rpad. - bubnmorp.: c. 546 -
550 (106 na3s.). - ISBN 5-93517-
073-6 : 204.60 p.

Wznanue umeer rpud
MunuctepcTBa oopazoBanus PO.
Ha c. 539 - 546 : [Ipunoxenus.




®opmynsl. Pynkunu. Pemenne
ypaBHeHui. [Ipeam. ykas. : c. 551 -

553

537 I'puropnes, A. /1. 2

I' 83 DIIEKTPOAMHAMHUKA U Otnen
MHKPOBOJIHOBAsi TexHUKa [ Teker] : (dbyHIaMeHTaTbHON
yueOnuk / A. JI. I'puropees. - 2-¢ JTUTEPATYPBI
u3A., poi. - CIIO. : Jlans, 2007. - 13

p.

704 c. : puc. - (YueOHUKH JTsT
By30B. CrienanbpHast IuTeparypa).
- bubmuorp.: c. 692 - 693 (43
Ha3B.). - [Ipenm. ykas.: c. 694 - 698.
- ISBN978-5-8114-0706-4 : 821.48

®donp yueObHOrO
kopmyca (["actenno)

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»

Ilepeyenn 3JIEKTPOHHBIX
TEJIEKOMMYHUKAIL[IOHHON ~CEeTH
npuBezieH B Tabimie 9.

«HTepueT,

00pa3oBaTeNbHBIX pecypcoB MH(POPMAIMOHHO-
HEOOXOIMMBIX JUISI OCBOCHHS AHMCIHUITIMHBI

Tabmuma 9 — IlepedyeHb BJICKTPOHHBIX O00pa30BATENBHBIX PECypcoB HH(OpPMAIIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTH «IHTEpHET»
URL anpec HaunmeHnoBanue

http://lib.aanet.ru/

OnexTponHas oubnmoreunas cucrema I'YAII (mst noctymna
HEeoOXoarMa aBTOPH3aLHs 110 HOMEPY YHTATEIbCKOTO
ounera).

http://techlibrary.ru/

Texnuueckas 6uOIMOTEKA.
[TepeBoHBIC U PYCCKOS3bIUHBIC U3/IaHUs, O0BETUHEHHBIC B
00K KaTaJIor HAYYHO-TEXHUYECKON JINTEPATyPhI.

http://www.rsl.ru

Poccuiickas rocygapcTBeHHasi OnOIMOTEKa

http://www.nlr.ru

Poccuiickas HanpoHanbLHas OMOINOTEKA

http://www.libfl.ru

Bceepoccuiickas rocyrapcTBeHHas 6u0nnoTexa
WHOCTPAaHHOMU JuTeparypsl uM. M.M.PynomMuno

http://www.rasl.ru

bubnuorexka Akagemun Hayk

http://www.benran.ru

bubnuorexa PAH no ecrecTBeHHBIM HayKam

http://www.gpntb.ru

['ocynapcTBeHHas MyOauYHAs HAYYHO-TEXHUYECKAs
onbInoTexka

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

['ocynapcTBeHHAs MyOJIUYHAS] HAYIHO-TEXHUICCKAs
6ubnmnorexka Cubupckoro oraenenuss PAH

http://lib.febras.ru

LlentpanpHas HaydHas OnbmuoTeka J{ampHeBOCTOYHOTO
otneneuua PAH

http://www.uran.ru

[lenTpanbHast HaydHast OUOIMOTEKA Y PATBCKOTO OTEICHUS
PAH

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

bubnuortexa Konrpecca

http://www.bl.uk

bpuranckas HauMoHaJIbHAs OMOIMOTEKA

http://www.bnf.fr

@dpaHIly3cKas HallMOHaJIbHas OMOIMoTEeKa

http://www.ddb.de

Hewmenkas HanmonanbHas 0ubInoTeKa

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

bubnuoreunas ceTh yupexaeHuil HayKu 1 00pa30BaHUs
RUSLANet

http://www.pl.spb.ru

L{enTpasibHasi rOpOJCKasi YHUBEpCalIbHasi OUOJINOTEKA UM.




B.MaskoBckoro

http://www.lib.pu.ru Hayunas 6ubimnotexa um. M.I'oppkoro CaHkT-
[TerepOyprckoro ['ocyaapcTBEHHOTO YHUBEPCUTETA
(CIIoI'Y)

http://www.unilib.neva.ru/rus/lib/ dynnamenTanbHas oudnunoreka Cankr-IleTepOyprekoro
I'ocynapcrBenHoro IlommurexHu4eckoro yHuBepcureTa
(CIIOI'TTY)

http://electrodynamics.narod.ru/ «DNeKTpoAMHAMUKA Ta3aMH (PU3HUKa»

http://antenna.psuti.ru/ [ToBoKCKUM TOCYAApPCTBEHHBIA YHUBEPCUTET

TEeJICKOMMYHUKAIH 1 nHGOPMATHKU Kadepa aHTCHH

http://eqworld.ipmnet.ru/ru/library/p | JIutepartypa 1o 3J1eKTpUIECTBY MarHeTH3MY U

hysics/electric.htm AIIEKTPOAMHAMUKE
http://sfiz.ru/forums.php?m=topics& | PopyM 1o IEKTPOANHAMHKE
s=3

8. IlepeuyeHb MHPOPMAITOHHBIX TEXHOJIOTHIA
8.1. IlepeyeHp NpOrpaMMHOTO OOECIHEUYEHHUs, HCIOJIB3yEMOr0 IPH OCYIIECTBICHUH
00pa3oBaTENLHOTO MpoIiecca MO JUCIUILITHHE.
[IepeueHp UCHOIB3yEMOrO MPOrPaMMHOI0 00ecieueHus IpeicTanieH B Taduuue 10.

Tabnuua 10— IlepedyeHs mporpaMMHOro o0eceyeHHs

Ne i/ HaumeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCIIOJIb3YEMBIX npu
OCYIIECTBIICHUH 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE

[lepeyenp uCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabmme 11.

Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, IPeCcTaBleH B Taomiel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHHUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepHaTbHO-TEXHUIECKOMN 0a3bI (TIp1 HEOOXOAMMOCTH )

MynbTumMeuiiHast JIEKIUOHHAS ay AUTOPHUS

2 | CnenunanusupoBaHHas abopatopus «TexHuueckas 11-0la
IEKTPOJMHAMUKA M PACTIPOCTPAHEHHUE PATUOBOJIHY

10. OueHouHble cpescTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCcTaluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEJIEHUS MPOMEXKYTOUYHOM aTTeCTallUU
o0ydJarouxcs No AUCIMIUIMHE IPUBEIeH B Tabmuie 13.
Tabauna 13 — CocTtaB OLIEHOYHBIX CPEACTB JJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

| Buj npoMexyTOYHOHM aTTecTanuu | IlepedyeHb OLIEHOYHBIX CPEJCTB




DK3aMeH

Crircok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpUEB OLEHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHU)
KOMITETEHIINH OOYyYalONMMHUCS TPUMEHSETCs] S-0ajuibHas IIKaja OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas MpuBejeHa B Tabnune 14. B TeueHne cemecTpa MOXKET MCIIOIb30BaThCA

100-0apHas  1kasia

MOJYJBHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpCUTETa,  IIpaBHiA

HCIIOJIB30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM

I'VAIL

Tabnuua 14 —Kpurepuu oLeHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHLUI

OrieHKa KOMIIETEHIINHI

5-0ajuIbHAas IIKaIa

XapakreprcTrka c(popMHUPOBAHHBIX KOMITCTCHITHIA

— oOyyaromuiics TiIyOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CJIEA0BATEIbHO U TPAMOTHO €r0 U3/1araer;

— ONMpasiCh Ha 3HaHWS OCHOBHOM W JONOJHMUTEIBHOW JIUTEPATYypBI,

«OTIIHYHOY J
GATTCHOY TECHO NPUBS3bIBAET YCBOCHHbBIE HAYUYHBIE MOJOKEHHUS C MPAKTHUECKOM
JIeSITENIbHOCTHIO HAIIPABIICHUS;
— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMBIE UM UJICH;
— JIeJIaeT BBIBOJBI U 000OIECHMS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX MTOHITHA.
— 00ydJaromuics TBEPI0 YCBOWI MPOTPaMMHBIA MaTepuall, TpaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, OINUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,
«XODOLLIOY» — HE J0IMYCKAET CYUIECTBEHHBIX HETOYHOCTEN;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C TMPAKTUYECKOW JESATEIbHOCTHIO
«3aYTEeHOY
HaIpaBJICHNUS,
— apTyYMEHTUPYET HAYUYHBIE MOJI0KEHHUS;
— JIeJ1aeT BBIBOABI M 000OIIEHHS;
— BJIAJICET CUCTEMOM CHEIMAIN3UPOBAHHbBIX OHSTHM.
— o0yuyaroluiicss yCBOMWJI TOJBKO OCHOBHOW IMPOrpaMMHBIN MaTtepual,
M0 CYIIECTBY HM3JIaraeT €ro, ONHpascCh Ha 3HAHUSA TOJHBKO OCHOBHOM
JUTEPATYPBHI,
— JIONyCKaeT HeCYIIECTBCHHBIE OMUOKH U HETOYHOCTH;
«yJIOBJIETBOPUTEITBHOY .
— UCTIBITHIBACT 3aTPYIHEHUS B MPAKTHUECKOM IPUMEHEHUM 3HAHUI
«3aYTEHO»
HaIlpaBJICHUS,
— c1abo apryMeHTHPYET HayUHBIE MOJI0KECHHUS,
— 3aTpyAHsIeTcs B GOPMYJIUPOBAHUHN BBIBOJOB U 00OOIICHUH;
— YaCTHUYHO BJIAJCET CUCTEMON CIEIUAIM3UPOBAHHBIX MOHSITHH.
— o0yyJaromuics HE YCBOWJI 3HAYUTEIBHOM 4YacTh IPOrpPaMMHOTO
Marepuana;
— IOMyCKaeT  CYLIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TPHU
«HEYIOBJIETBOPUTEITLHOY i
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH,
«HE 3a4YTEHO)

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHMUIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He (hOPMYJIUPYET BBIBOJIOB M OOOOIIICHHUIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI UJIU UHBIE MaTEpUAIIbIL.
Bomnpocs! (3agaun) 1u1s 5K3aMeHa MpeJicTaBlieHbl B Tadnuue 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne Kon
[Iepeuens BOMPOCOB I SK3aMeHa
/1 WHJUKaTOpa
l. OcHOBHBIE CBe/ICHUS 00 IMEKTPOMArHUTHOM II0JIE. OIIK-1.3.1
2. 3akOH coxpaHeHHMs 3apsga MW ypaBHeHue HenpepsiBHOCTH | OINTK-1.3.1




IIOCTOSHHOI'O TOKAa.

3. DNEeKTPOMAarHUTHbIE NAPaMETPhl U BUJBI CPELL. OIIK-1.3.1

4. [TnoTHOCTH TOKA MpoBoauMocTH. Juddepennumanpaas Gopma 3akona | OITK-1.3.1
Owma.

5. MarepuanbHble YpaBHEHHS JICKTPOMArHUTHOTO MOJIS. OIIK-1.3.1

6. VYpaBHenus: MakcBemia B uHTerpanbHoi ¢opme u ux ¢usnueckuit | OIK-1.3.1
CMBICIL.

7. 3akon nosiHOrO TOKa. [lepBoe ypaBHeHne MakcBesia. OIIK-1.3.1

8. 3aKOH  DJEKTPOMarHUTHOM  MHAyKuuu. Bropoe  ypasnenue | OIIK-1.3.1
Makcsemia.

9. 3aKOH HEpa3pbIBHOCTM MAarHUTHbBIX cuiaoBbIX JmHUN. Yerseproe | OIIK-1.3.1
ypaBHeHUE MakcBeiuia.

10. VYpaBuenust Makcsenna B 1uddepeHaabHoi GopMe U ux OIIK-1.3.1
(bU3UYIECKUN CMBICII.

11. ['pannyHbIe YCI0BUS JUIsl BEKTOPOB JIEKTPUUECKOTO MOJISI. OIIK-1.3.1

12. ['pannynbIe yCIOBUS 11 BEKTOPOB MAarHUTHOTO MOJIA. OIlK-1.3.1

13. YcnoBus Ha TpaHUIIE WICATHLHOTO TPOBOTHUKA. OIIK-1.3.1

14. CropoHHME CHIIBI U IIOJIHAS CHCTEMa ypaBHeHUI Makcseuia. OIIK-1.3.1

15. YpaBuenust MakcBemia Juisi MOHOXPOMATHUECKUX KOJICOAHUH. OIIK-1.3.1

16. KommnekcHas JUDJIEKTPUYECKas MIPOHULIAEMOCTb. VYroa | OIIK-1.3.1
JMRJIEKTPUUECKUX MTOTEPb.

17. OTHOCHTENBHOCTh  KJaccupukamuu cpeq mo  anekrpuueckor | OITK-1.3.1
IIPOBOJIUMOCTH.

18. 3aKOH COXPAaHEHHUs PHEPIUU AJs dJeKTpoMarHutHoro nossd. Bekrop | OIIK-1.3.1
[loiTHHra.

19. BonHoBble ypaBHeHUS Ui BEKTOpPOB 3jekTpoMarHuTHoro mous. | OINK-1.3.1
Ypasuenne [lanambepa.

20. CkaypHbli M BEKTOPHBIM 3JieKTpoauMHamuueckue mnoreHuuansl. | OIIK-1.3.1
3amna3pIBaoLIMe NOTEHIMAIbl M UX (PU3MUYECKUIM CMBICI.

21. BosiHOBBIE ypaBHEHMsI IS JIEKTPOIMHAMUYECKUX ITOTEHIIMAJIOB. OIIK-1.3.1

22. BoiHOBBIE ypaBHEHHUs 11 BeKTopa [ 'epua. OIIK-1.3.1

23. VYpaBuenus ['enbMronsia. BonHoBol xapakrtep snektpomarautHoro | OITK-1.3.1
OJIS.

24. Knaccudukanust ypaBHeHH d7eKTpoMarHuTHOTro mmois. Buxpessie u | OIIK-1.3.1
OTEHIUAIbHBIE MOJIS.

25. [IpuHIMT Cynepno3uIuu Jyisl SJI€KTPOMAarHUTHBIX TTOJICH. OIIK-1.V.1

26. [IpuHIMI TEepeCcTaHOBOYHOM ABOMCTBEHHOCTH. OIIK-1.Y.1

27. TeopeMa B3aMMHOCTH. OIIK-1.V.1

28. JIBa KkJlacca He3aBUCHUMBIX pellieHni ypaBHeHUN MakcBea. OIIK-1.3.1

29. Pemenue HEOJTHOPOIHOTO BOJIHOBOTO YpaBHEHHUS g | OIIK-1.B.1
JIEKTPOMArHUTHOT'O MOJIsl B HEOTPAaHUUYEHHON HEOAHOPOIHON Cpefe.

30. Pemienne BOJIHOBOIO ypaBHEHUsI METOOM pazaeneHus nepeMensbix. | OIIK-1.B.1

31. Pemenne BomHOBOTO YypaBHeHus i obOmacth, orpanudeHHor | OIIK-1.B.1
3aMKHYTOH moBepxHOocThi0. Popmyrna Kupxroda.

32. TeopemMa SKBHBaJI€HTHOCTH. OIlK-1.3.1

33. Tpu oOnactu pacnonoxenust rpaHuyHod nosepxHoctu B | OIIK-1.V.1
3JIEKTPOMarHUTHOM noJe. OcobenHoctu pereHus
NIEKTPOAMHAMUYECKHX 3a/1a4 B ATHX 00JIaCTAX.

34. [TpuOamKkeHHbIE METOABI PEHICHHS] SJIEKTPOAMHAMHYECKUX 3a7a4. OIIK-1.B.1

35. Meton reomerpuyeckol onTuku. YcioBus npumeHeHuss meroxaa | OIIK-1.B.1

reOMeTpI/I‘leCKOﬁ OIITHKH.




36. Meto BOJTHOBOM ONTHKHM, ycioBusi ero npumenenus. @opmyna | OIIK-1.B.1
Kupxroda.
37. Merton BosHOBOM onTUKU. 30HBI DpeHes. OIIK-1.B.1
38. MeToa KpaeBbIX BOJIH (PU3NUECKON TeopuH Tu(paKLnu. OIIK-1.B.1
39. W3nydeHue 31eKTpOMarHuTHBIX BOJIH. OIlK-1.3.1
40. BonHoBas moBepXxHOCTh, (ha30Basi CKOPOCTh, JUTMHA BOJIHEI. OIIK-1.3.1
41. [Tonsipusans 3J1€KTPOMArHUTHBIX BOJIH. OIIK-1.V.1
42. [Tone »snemenTapHOro sneKTpudeckoro aumois (BeiBoj o6mmx | OIIK-5.V.1
COOTHOINICHUH).
43. CBolicTBa 3JIEKTPOMAarHUTHOro Mmojs anekrpuyeckoro aumnoisd. | OIK-1.3.1
brvxHsS 1 TanbHIS 30HBL.
44, M3nydeHue 21eKTpOMarHUTHOM SHEPTUH SJICKTPUUYECKUM JUTIOJIEM. OIIK-5.V.1
45. N3yyenue 3JIeMEHTapHOIO MarHUTHOT'O IMIIOJIS. OIIK-5.V.1
46. MN3nydenue snemenra ['oitrenca. OIIK-5.V.1
47. OTpaxkeHre U TpEeIOMIICHHUE 3JEKTPOMArHUTHBHIX BOJH Ha riockoit | OIMK-1.VY.1
TpaHulle pa3ziesna cpes.
48. [Tamenue mOCKOW OMHOPOMHOM mapayuienbHo mnoisipuzoBanHoi | OIIK-1.3.1
BOJIHBI Ha TJIOCKYIO TPaHUILy pa3fena cpe/l.
49. [Tanenue niuockoi 0OTHOPOAHOM MepHEeHANKYJIApHO nossipu3oBanHon | OIIK-1.3.1
BOJIHBI Ha TJIOCKYIO TPaHUILy pa3fena cpe/l.
50. YT0J1 NOJIHOTO BHYTPEHHETO MPEJTOMIICHHUSL. OIIK-1.V.1
51. Tunsl HanpPaBIAIOLUUX CUCTEM. OIIK-1.3.1
52. THObI BOJIH B BOJTHOBOJIE. OIIK-1.3.1
53 PannoBoiHBI B CBOOOTHOM MTPOCTPAHCTBE. OIIK-1.3.1
54 3oHbl PpeHes. OIIK-1.3.1
55 3eMHbBIE BOJHBI, UX IOTIOIIEHHUE. OIIK-1.Y.1
56 CoctaB u cTpoeHHe Tponocgepsl. OIIK-1.3.1
57 JvanekTpudeckass TPOHUIIAEMOCTh W Mokazartenb npeiaomsieHusa | OIMK-1.3.1
Tporocdepsl.
58 Pedpaxius pagroBosH B Tponocdepe. OIIK-1.3.1
59 [Tornomnienne paaroBoJIH B Tporocdepe. OIIK-1.3.1
60 O06u1me cBoiicTBa HOHOC(HEPHI. OIIK-1.3.1
61 MexaHU3MBbl M HICTOYHUKH HOHHU3ALKMU B HOHOC(EpE. OIIK-1.3.1
62 OcHOBHbIE HOHU3UPOBaHHbIE 00JaCTH HOHOC(hEPHI. OIIK-1.3.1
63 [Tornomnenue u oTpakeHUE paIMOBOJH B HOHOC(hEpE. OIlK-1.3.1
64 Pactipoctpanenne  paamoBosiH  npu  Hanmuuu - nocrtostHHoro | OINK-1.3.1
MarHMTHOT'O TOJISI.
65 Oco0eHHOCTH pacTIPOCTPAHEHHSI KOPOTKHX PaTUOBOIH. OIIK-1.3.1
66 OcobenHoctu pacnpoctpanenus YKB OIIK-1.3.1

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npencTaBieHsl B Tadmmie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera

Ne i/t

[Tepeuens BompocoB (3amayw) auist 3aueta / qudd. 3adera

Kon

WHINKATOpa

Y4eOHbIM MJIaHOM HE NPEIYyCMOTPEHO

[lepeuenp TeM ns KypcOBOTO MPOEKTUPOBAHUS/BBIIONHEHUSI KypCOBOM paboThI
npeICTaBICHBI B Tabmwmie 17.
Ta6mmma 17 — [lepedyers TeM 111 KypCOBOTO MPOSKTHUPOBAHMSI/BBITIOJHEHUS KyPCOBOH pabOTHI

Ne o/t

KypcoBOH paboThl

[TpumMepHEBIi TepeyeHp TEM IS KyPCOBOTO IPOSKTHPOBAHUS/BBITIOITHEHUS




\ Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

Bomnpocsl

npeJcTaBIeHBI B Tabwuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIPOCOB ISl TECTOB

A IpPOBCACHUSA HpOMC}KYTOIIHOﬁ arreécrallii B BHUAC TCECTUPOBAHHA

No . Kon
[TpuMepHBIii TepeueHb BOMPOCOB ISl TECTOB
/11 WHJIUKAaTOpa
1. | BonHoBble ypaBHeHUS ['enbMrosbia 3To OIIK-1.3.1
¢ BeKTOpPHbIEC BOJTHOBbIE YPABHEHM /ISl TADMOHMYECKHX TOJIeH,
3alMCaHHbIe B KOMILIEKCHOH opme;
® BEKTOpPHbIE BOJHOBBIE YPaBHEHMUS, T03BOJISIFOIINE OMMCHIBATh
HErapMOHHYECKHE AJIEKTPOMArHUTHBIE TOJIS;
® BEKTOPHBIE BOJHOBBIE YPaBHEHUS, OMCHIBAIOIINE
AJIEKTPOMAarHUTHBIE MOJIS B AURJIEKTPUUECKON CpeJie MPU YCIOBUU
OTCYTCTBHS CTOPOHHUX CHJI 3JIEKTPUYECKOTO THIIA.
2. | «KonuuecTBO 3J€KTPUUECTBA, BBIXOIAIIETO 32 HEKOTOPBIN IPOMEKYTOK OIIK-1.3.1
BpPEMEHH uepe3 3aMKHYTYIO IOBEPXHOCTH S, OTPaHUYHBAIOIIYI0 00beM V,
PaBHO BEJIMYMHE YMEHBILIEHUS HaXOsIIerocs B 00beMe 3apsiia g 3a TOT
e MPOMEKYTOK BPEMEHNY.
OTO0 onpesielieHNe XapaKTepU3yeT:
¢ 00BEMHYIO IJIOTHOCTb 3IEKTPUUYECKOTO 3apsi/ia;
¢ 3aKOH COXpPaHeHMSs YIEKTPHYECKOro 3aps/a;
o 3akoH Oma B nuddepeHnaabHol popme.
3. CornacHo 3aKOHY HENPEPHIBHOCTH MOCTOSHHOTO 3JIEKTPUUECKOTO TOKa OIIK-1.3.1
® KOJIMYECTBO AJIEKTPUYECTBA, BHIXOISIIETO 32 HEKOTOPBIN
IIPOMEXKYTOK BPEMEHH YEPE3 3aMKHYTYIO IOBEPXHOCTS S,
OTPaHUYUBAIOIIYIO 00beM V, paBHO BEIMYUHE YMEHBIIICHHUS
HaXOJAIIErocs B 00beMe 3apsia g 3a TOT K€ IPOMEKYTOK
BpPEMEHU;
® TOK 4epe3 JIO0YI0 3aMKHYTYI0 IOBEPXHOCTH PABEH HYJIIO
JIMHUY NMOCTOSTHHOTO TOKA HeNpPePbIBHbI, T.€. 3AMKHYTHI CAMH
Ha ceos;
e IIpeJieN OTHOUIEHHS TOKa IPOBOAMMOCTH CKBO3b HEKOTOPBI
AJIEMEHT OBEPXHOCTH, HOPMAJILHBIN K HAIIPABICHUIO JIBHKCHUS
3apsKEHHBIX YaCTHIL, K IJIOLIAAHN 3TOTO JIEMEHTA S, IIPH yCIOBUH,
9TO S CTPEMHUTCS K HYIIIO.
4 Vpasuenue Ilyaccona V> E = 1 grad (p + p;"m) TI03BOJISIET ONUCATh ONK-1.¥.1
a
® 3JIEKTPOCTATUYECKOE I0JIE B CPELE, 1€ OTCYTCTBYIOT CTOPOHHUE
3apsbl U TOKH;
® CTallMOHApHOE IO0JIE;
e JJIEKTPOCTATHYECKOe IoJIe.
5. Bexkrop Ilolituara Il = lf X EJ OIK-1.V.1
e yKa3bpIBaeT HaNpaBJIeHHE PACIPOCTPAHEHHS
3JIeKTPOMATHUTHOM JHEPIrHuH;
® OIpeAeseT NOSIPU3ALNIO dJIEKTPOMAarHUTHOMN BOJIHBI;
e  XapakTepHU3YyeT IUIOTHOCTb INEKTPUUYECKOTO TOKA IPOBOANMOCTH.
6. | Kpurepuii knaccudukanuu cpes no 3JeKTpUYeCKUM CBOMCTBaM OIIK-1.3.1

(YIenpHOM 2JIeKTPUYECKON TPOBOJIMMOCTH) 3aBUCHT OT




® CPEAHETO 3a MEPUOJ 3HAUCHUS SDHEPTUU HIEKTPOMATHUTHOIO OJIS;
e HampasieHus BekTopa [loiTunra;
®  YacToOThl.

OTHOCUTENBHOCTH KIacCU(PHUKAIINHN CPE 10 IEKTPHUECKUM CBOHCTBAM
o0yCIIOBJICHA
® 3aBHCHMOCTHIO KpUTepHUs KJIacCUPUKAIUH OT YACTOTHI;
® HEJIMHEHHOW 3aBUCUMOCTBIO TapaMeTPOB CPEIbl OT BPEMEHH;
® 3aBHCHMOCTHIO CBOWMCTB CpeJibl OT BEKTOPOB 3JIEKTPOMATrHUTHOTO
I10JI4.

OIIK-1.3.1

[To xapakTepy pacnpeeneHns CUIOBBIX JUHHUM B IPOCTPAHCTBE MOJIS
JEeJSITCS Ha

® TapMOHUYECKHE U HErapMOHUYECKHE;

® CTaI[MOHAPHBIE U COJICHOUIAIIbHBIC;

e BHXpeBble U NOTEHIHAJIbHbIE.

OIIK-1.3.1

Bexkrop IloliTuHra nmeer pa3MepHOCTh
e marHuTHOU uHaykuuu (Ton);
e snektpuyeckoro cmemenus (Ki/m);
e 1I0THOCTH MouHocTH (BT/M?).

OIIK-1.3.1

10.

Jlemma Jlopenna B quddepeHmanbHoi popMe BbIpakaeT CBSI3b MEXITY
® CTOPOHHHMM TOKAMM M IOJISIMHM B IBYX Pa3JHYHbIX TOYKaX
NPOCTPAHCTBA;
® CTOPOHHMMM TOKAMH U MOJIIMU B JIBYX PA3JIMYHBIX 00JIACTSIX
IIPOCTPAHCTBA;
e [1apaMeTpaMu CpPe[ U MOJISIMU B IBYX Pa3IMUHBIX TOUKAX
IIPOCTPAHCTBA.

OIIK-1.3.1

11.

Jlemma Jlopenna i 6ecKOHEUHO 00JIBIIOr0 00beMa MPECTaBIsET COOOM
MaTeMaTH4ecKyro 3aich
e TeopeMmsl ['aycca-OcTporpaackoro;
® TeopeMbl B3aMMHOCTH;
® TEOpPEMbI AMHCTBEHHOCTH PEIICHHI YpaBHEHHI
AJIEKTPOAMHAMHUKH.

OIIK-1.3.1

12.

B cooTBeTcTBUU C MPUHIMIIOM NEPECTAHOBOYHOW JBOMCTBEHHOCTH,
pacipoCTpaHEHHBIM Ha CIIyYail HATHYHUS B PaCCMaTpPUBAEMON 00IacTH
CTOPOHHUX MCTOYHUKOB MOHOXPOMATHYECKOTo MoJis (cpeaa
MIPOBO/AINAs), IEPECTAHOBKA BBIMIOJIHAETCS IO CIEAYIOUIEH cxeme:

e EoH, E, > —U,;
o EoH, g, <>, 0" <0,

o E©H,s, <>—pu,,0 <>—5 " (npaBuibHbiii oTeeT!).

OIIK-1.V.1

13.

B cooTBeTcTBUY ¢ NPUHIMIIOM N1EPECTAaHOBOYHOM JBOWCTBEHHOCTH,
pacrpoCcTpaHEHHBIM Ha CITydail HaJIM4YHs B pacCMaTpUBAaEeMON 00JIaCTH
CTOPOHHMX MCTOYHMKOB MOHOXPOMATHUYECKOTO M0 (cpena
IUBJIEKTPUUECKas), IEPECTaHOBKA BBIMOIHSIETCA 10 CIAEAYIOLIEH cXxeMe:

e EoH, E, > —U,;
o EoH, g, 6—1,,6"<—6";

o E©H,Z <>—u,,0" <>—0 " (npaBuibHbIi oTBET!).

OIIK-1.V.1

14.

Jlenenue cpeq Ha HENMMHEHHBIC U TMHEHHBIE 00YCIOBICHO
® 3aBHCHMOCTBHIO (HE3aBUCUMOCTBIO) UX MAPAMETPOB OT KOOPAUHAT

OIIK-1.3.1




Cpensl;
® 3aBHCHUMOCTHIO (HE3aBUCHMOCTBIO) UX TIApaMETPOB OT BPEMEHH;

¢ 3aBHCHMOCTBIO (HE3aBHCHUMOCTBHIO) HX MAPAMETPOB OT
3HAYECHUH BEKTOPOB MOJIS.

15. | Ilo xapakTepy 3aBUCUMOCTH CBOMCTB CpPE/IbI OT HAPaBIEHUS CPEbl OIIK-1.3.1
NeNATCA Ha!
® HCJIMHEHHBIC U JIMHEWHBIE,
® H30TPONHbIC U AHU30TPOIHBIE;
® OJIHOPOJIHBIE U HEOJHOPOAHBIE.
16. | ITo xapakTepy 3aBUCUMOCTH CBOMCTB Cpeibl OT KoopAauHaT cpeanl aendarcs | OIIK-1.3.1
Ha!
e HeJMHEHWHEBIC M JIMHEHHEIE,
® H30TPOIHBIE U AHU30TPOIHBIE;
e OJHOPOAHBbIC M HEOJHOPOIHBIE.
17. | Ilo xapakTepy 3aBUCUMOCTH CBOWCTB CPEJlbl OT BEKTOPOB OIIK-1.3.1
AJIEKTPOMArHUTHOTO I0JIS CPEIbI IETISATCS Ha:
e HeJIMHelHbIE U JINHEeHHbIE;
® U30TPOMHbIE U AHU30TPOIIHEIE;
® OJHOPOJIHBIE U HEOJTHOPOJHEIE.
18. | MarepuasibHble ypaBHEHMSI 2JIEKTPOMAarHUTHOTO 0N cBsi3bIBatoT Mexay | OIIK-1.3.1
coboi
¢ BeKTOPbI JIEKTPOMATHUTHOI'O MOJIsl U MApaMeTPbI Cpe/bl;
® BEKTOPHI MOJS U KOOPIAUHATHI TOUKHU HAOIIOICHUS;
e QlapaMeTpbl CPEJ M SHEPTHUIO AEKTPOMArHUTHOTO MOJISL.
19. | YpaBHenus MaxkcBerta B quddepernuansHoii popme cBs3piBaeT Mexay | OIMK-1.3.1
co0oif
® 3HAYEHMs BEKTOPOB 3JIEKTPOMArHUTHOT'O MO B
paccMaTpuBaeMoM 00beMe C 3apsiiaMU U TOKaMH, TPOTEKAIOIIUMU
B 3TOM 00BEME;
¢ 3Ha4YeHHsl BEKTOPOB 3JIeKTPOMATHUTHOIO MOJIsi B HEKOTOPO#
TOYKe Cpelbl C COBOKYITHOCTHIO IVIOTHOCTEH 3apsii0oB M TOKOB
B OTOM TOYKE;
® BEKTOPbI 3JIEKTPOMArHUTHOI'O TOJIS C MapaMeTpaMu CpeJibl, T1ie
Ha0J110/1aeTCsl DJIEKTPOMAarHUTHOE TOJIE.
20. | YpaBHeHus MakcBesuia B HHTErpainbHON opMe cBs3bIBaeT Mex 1y cooort | OIIK-1.3.1
¢ 3HaYeHHUsI BEKTOPOB 3JIeKTPOMATHUTHOIO NOJIsSI B
paccMaTpuBaeMoM o0beMe C 3apsilaMH M TOKAMHU,
NPOTEKAIIIMMH B 3TOM 00beMe;
® 3HAYEHMS BEKTOPOB 3JEKTPOMArHUTHOTO MOJIsI B HEKOTOPOI TOUKE
Cpelbl C COBOKYITHOCTBIO TNTIOTHOCTEH 3aps10B U TOKOB B 3TOM
TOUKE;
® BEKTOPHI 3JIEKTPOMArHUTHOT'O TOJIS C MapaMeTpaMu CPeJIbl, T1ie
Ha0JII0AaeTCsl 3JEKTPOMAarHUTHOE TIOJIE.
21. | IlpuHUMO HEMPEPHIBHOCTH CUIJIOBBIX JIMHUA MArHUTHOTO TTOJIS OIIK-1.3.1

00yCIIOBJICH
e 3akoHoMm Oma B nuddepeHnmuansHoi hopme;
¢ PaBEeHCTBOM HYJIIO JUBEPreHUNU BEeKTOPa MATHUTHOM
HHAYKIMH (B COOTBETCTBUH ¢ 4-M ypaBHeHHeM MakcBeJjjia B
nauddepennnanbnoii popme divB =0);




¢ MAaTCpUAJIbHBIMU YPABHCHUSAMMU DJICKTPOMATHUTHOI'O T10JIA.

22. | B ocHoBanuu 1-ro ypaBHeHUs1 MakcBeUia JE€XKUT OIIK-1.3.1
® 3aKOH HEMPEPBHIBHOCTH MOCTOSHHOTO 3JIEKTPUYECKOT0 TOKA;
® 3aKOH COXPaHEHHS AIIEKTPUUECKOTO 3aps/a;
¢ 3aKOH NOJHOIO TOKA.
23. | B ocHoBanu# 2-10 ypaBHEeHUs1 MaKcBeia JEKUT OIIK-1.3.1
® 3aKOH 0 MATHUTHOI MHAYKIWY;
® 3aKOH COXPaHEHHS AIIEKTPUUECKOTO 3aps/a;
®  3aKOH MOJHOIO TOKa.
24. | O600IIEeHHBIH 3aKOH AIIEKTPOMArHUTHON MHIYKIIMKA OCHOBAH Ha OIIK-1.3.1
® 3aKOHE MOJHOIO TOKa;
® ONBITHOM 3aKOHE 00 3JIeKTPOMATHUTHOM MHIYKIUM;
e 3akoHe Oma B quddepennmansHoit hopme.
25. | IlepemMeHHOE BO BPEMEHU ANEKTPUUECKOE MOJIE€ HE3ABUCUMO OT CBOMCTB OIIK-1.3.1
Cpebl MPUBOIUT K TOSBICHUIO
® TIOTEHIIHAIBHOTO 3JIEKTPUUECKOTO MOJIS;
® TIOCTOSTHHOTO AJIEKTPUYECKOTO TOJIS;
¢ BHXPEBOI'O MATHMTHOIO IOJISL.
26. | HempepbIBHOCTD CHIIOBBIX JIMHUH MarHUTHOTO TOJISt 00YCIIOBJICHA OIIK-1.V.1
® 3aKOHOM IIOJIHOTO TOKa;
e 4-m ypaBHeHueMm MakcBeJsia B 1uddepenunanbHoii opme
(dinB=0);
® 3aKOHOM 00 3JEKTPOMAarHUTHOW MHIYKIMH.
27. | K cTporuM MeToznaM peleHusl ypaBHeHu! anexkrpoguHamuky otHocures | OINK-1.V.1
e MeToJ pa3jeJIeHUs epeMeHHbIX;
® METOJl BOJHOBOM ONTHUKH;
® METOJ '€OMETPUYECKON ONTUKH.
28. | K ctporuM MeToziaMm pelieHusl ypaBHEHUH deKkTpoanHaMuky otHocutest | OTIK-1.3.1
® METOJ FTeOMETPUUECKON ONTUKH;
® METOJ BOJHOBOW ONTHKH;
e MeTo/, OCHOBAHHBIN HA HCNOJb30BaHUH (hopmyJibl Kupxroga.
29. | K ctporum MeTonaM pelieHus: ypaBHeHu anekTpoaguHamuku otHocures | OINK-1.3.1
e MeTOJ pelleHHs 321241 Ha U3JTy4eHHe U3BeCTHbIMH
HCTOYHUKAMH B HEOTPAHUYECHHOM OJJHOPOJHOI cpefe;
® METOJI BOJTHOBOM ONTHKH;
® METOJI FT€OMETPUYECKON ONTHKH.
30. | [IpubnmxeHHBIM METOIOM PEIICHUS 3a]1a4 SICKTPOAMHAMUKHY SIBIISECTCS: OIIK-1.3.1
e METO/J BOJHOBOM ONTHKH;
® METOJ pa3JIeleHNs IEPEMEHHBIX;
® METOJI 3€PKAJIbHBIX U300paKeHUil.
31. | [IpuGamKkeHHBIM METOOM PEIICHUS 3a71a4 JIEKTPOAMHAMUKH SBISICTCS: OIIK-1.3.1
® MeToj reoMeTpUYecKOii ONTHKH,
® METOJ pa3/ieleHUs IEPEeMEHHBIX;
® METOJI 3€pPKaJIbHBIX U300paKeHUi.
32. | BBeneHue KOMITJIEKCHOM JTUAJIEKTPUUECKON TPOHUIIAEMOCTH TO3BOJISIET OIIK-1.3.1

® CleIaTh CUCTEMY YPaBHEHHE 3JIEKTPOMArHUTHOTO MO
CUMMETPUYHON;

® [IPUMEHUTH K PEHICHUIO YPABHEHUS 3JIEKTPOMArHUTHOIO ITOJIS
METOJI PAa3ACICHUS IEPEMEHHBIX;




¢ IIPUBECTH YPABHEHHA YIEKTPOMATHHUTHOIO OIS 1JIA
MOJIYNPOBOASALIEH H NPOBOAALIEH Cpelbl K BUAY YPABHEHHIl
JJISL AUDJIEKTPHKA;

e 3ammcaTh ypaBHeHHUs MakcBesia B KOMIUIEKCHOH (opme.

33. | Cpena cuurtaercs uaeaibHbIM MPOBOJHUKOM €CITU OIIK-1.V.1
e ¢e yJelbHas 3JEKTPUYECcKas MPOBOJAUMOCTb CTPEMUTCSA K €IUHUILIE
(r,—>1)
® ¢e yJeNbHas 3JIEKTpUYecKas MPOBOJAUMOCTb CTPEMUTCS K HYJIIO
(r,—0);
® ee yleJbHAas JIeKTPUYeCKasi MIPOBOAMMOCTb CTPEMHUTCH K
0ecKOHeYHOCTH (Y, —> ©).
34. | Cpena cuurtaercs UACaIbHBIM ITUAJIEKTPUKOM €CIIH OIIK-1.V.1
e ce y/elbHas 3JEKTPUYECKas MPOBOJAUMOCTb CTPEMUTCSA K €IUHUILIE
(r,—>1)
e ee yleJbHas JIeKTPHUYECKAsA MPOBOAMMOCTb CTPEMHUTCH K
Hymo (y, —0);
e ¢e yJenbHas 3JeKTpUuYecKas MPOBOJAUMOCTb CTPEMUTCS K
OECKOHEYHOCTH (7, —> ©).
35. | Ecnu B paccMmaTtpuBaemMoil cpeie Ha 3aJJaHHOM 4acTOTe TOKU CMELIECHUS OIIK-1.3.1
peo0IIaTaroT Ha/l TOKaMH MPOBOIUMOCTH, TO CPEJla CAUTACTCS
® IMIJIEKTPHYECKON;
® [POBOJAIIECH;
®  [IOJIYNPOBOJSILIEH.
36. | Ecau B paccmaTpuBaeMoil cpezie Ha 3aJaHHOM 4acTOTE TOKU OIIK-1.3.1
MPOBOIUMOCTH TIPe00IaAa0T HAJl TOKAMHU CMEIICHUS, TO CPea CUNTACTCS
® IURIIEKTPUUYECKOI;
® NpPOBOASILICH;
e [OJIYHPOBOJSILIEH.
37. | Ecnu B paccMaTpuBaeMou cpejie Ha 3aJJaHHOM YaCTOTE TOKH CMEIIECHUS OIIK-1.3.1
COM3MEPHUMBI 10 BEJIMYMHE C TOKAMHU MTPOBOJIUMOCTH, TO Cpea CUUTAETCA
® JIUDJIEKTPUYECKOU;
® [POBOJAIIEH;
® MOJIYNPOBOSIIIEH.
38. | B cooTBeTCTBUHU C TEOPEMOW €TUHCTBEHHOCTHU OIIK-1.3.1
® [pH 33JaHHbIX HAYAJIbHBIX U TPAHUYHBIX YCJIOBHUAX HE MOMKET
OBITH IBYX Pa3HBIX pellleHHi YPABHEHHI JJIeKTPOMATHUTHOT O
MOJIs;
® [IpU 33JJaHHBIX HAaYaJIbHBIX U TPAHUYHBIX YCIOBUSIX, & TAKXKE MPHU
3aIaHHOM PacIpe/ieNIeHUH U OJTHOBPEMEHHOM JIEHCTBUU
HMCTOYHUKOB TOJISI, TIOJTHOE TIoJie OyAET ONpeeNaThCs BEKTOPHOH
CYMMOM BCEX UCTOYHUKOB TTOJIS;
¢ MAarHWTHBIC CHJIOBBIC JIMHMHU BCET/A CICIUICHEI C ITOJTHBIM TOKOM,
KOTOPBIH SIBJIAETCSI CYMMOH TOKOB IIPOBOJIMMOCTHU U TOKOB
CMECIIICHHS.
39. | MaruuTHOE noJje co3acTcs OIIK-1.3.1

¢ KaK TOKaMH NPOBOAUMOCTH, TAK H TOKAMH,
onpeneAIOINMHICH H3MEHEHHEM YJIEKTPUYeCKOro 1oJisi BO
BpPEeMEHHU;




¢ HCIOABHXHBIMU SJICKTPUYCCKUMMU 3apaaaMU,
¢ HCTIOABHMIXHBIMU SJICKTPUYCCKUMMU 3apiadaMi U TOKaAMH.

40. | Bcsakoe n3MeHeHne MarHUTHOTO T0JIsl BO BPEMEHU HE3aBUCUMO OT OIIK-1.3.1
MapaMeTPOB CPE/Ibl BHI3BIBACT MOSBICHHUE
¢ BHXPEBOIO JIEKTPHYECKOI0 MOJIf;
® TIOTEHIUAIBHOTO 3JIEKTPUUECKOTO MOJIs;
® CTAallMOHAPHOTO 3JIEKTPOMArHUTHOTO MOJIS.
41. | B cootBeTcTBHH ¢ 3-M ypaBHeHHeM MakcBemna divD = p nortok Bektopa | OIIK-1.V.1
ANEKTPUYECKOT0 CMELEHUs [ uepe3 3aMKHYTYIO IOBEPXHOCTH S paBeH
e CcyMMe 3apsiioB, HMEWIIUXCHA B 00beMe V, 3aK/II04eHHOM
BHYTPH YKA3aHHOIl NOBEPXHOCTH;
® CyMMe MOBEPXHOCTHBIX 3apsI0B, PACIIONOKEHHBIX HA YKa3aHHOM
MIOBEPXHOCTH;
® HYJIO.
42. | B cootBeTcTBUM € 4-M ypaBHeHHEM MakcBesulia IOTOK BEKTOpa OIIK-1.3.1
MarHMTHON MHIYKUUU B yepe3 3aMKHYTYIO MOBEPXHOCTD S paBeH
* HYJIO;
e OCCKOHEYHOCTH;
e OMpeenseTcs YaCTHOM MPOU3BOTHOM MO BpEMEHHU OT BEKTOpa
HaIpPSKEHHOCTH MAarHUTHOTO TOJISI.
43. | 4-¢ ypaBHenne MakcBemia ifl?dg =(0 B UHTErpaJbHOI Qopme OIIK-1.3.1
N
MIPEACTABISET CO00H
® MaTeMaTUYECKOE BBIPaKEHUE MPUHIUIIA CYTIEPIIO3UIINY;
® MaTeMaTUYECKOE BbIpaKCHHE MPUHIIUIIA HEPEPHIBHOCTH
MIOCTOSIHHOTO TOKA;
® MaTeMaTH4YeCKOe BbIPpaKeHNe MPUHUIMIA HeNPePbIBHOCTH
MATHUTHOTO MOTOKA.
44. | HenpepbhIBHOCTHh CHIJIOBBIX JTUHUN MTOCTOSTHHOTO MAarHUTHOTO TTOJISI OIIK-1.3.1
00OCHOBBIBAIOT UCXOS U3
® TIOSBJICHUS BUXPEBOI'O 3JIEKTPUUECKOIO MOJIS IPU U3MEHEHUHU BO
BPEMEHHU MarHUTHOTO TOJIf;
® OTCYTCTBHUS B IPHPOJie MATHUTHBIX 3aPsi/I0B;
® TIPUHIMIA HEPEPHIBHOCTH MOCTOSHHOTO TOKA.
45. | Ilepexon B ypaBHeHUsAX MakcBeiia K KOMIUIEKCHBIM BekTopam Bo3moxeH | OINK-1.3.1
MOTOMY YTO TH YPaBHEHHUS SIBIISIOTCS
¢ JIMHEHHBIMH;
® OJHOPOJHBIMY;
® HEOJHOPOJHBIMH.
46. | TTorox BekTopa IlonTuHra ﬂfﬁ }15 YUCJIEHHO PaBeH OINK-1.3.1
N
® MOIIHOCTH, KOTOPasi B 3aBUCHMOCTH OT 3HAKA MHTerpaJia Judo
BXOJHUT (« - »), IM00 BBIXOAUT (« + ») 32 paccMaTpuBaeMblil
o0beMm;
® KOJINYECTBY SHEPTUH, IEPEHOCUMOM 3IEKTPOMArHUTHBIMU
BOJIHAMU 32 €MHHILY BPEMEHH Yepe3 eAUHUYHYIO TUIOMIAIKY,
PacroJIOKEHHYIO EPIEHAUKYIISIPHO K HAIIPABIICHUIO
pacnpoCTpaHeHus YIEKTPOMArHUTHON YHEPTHH.
47. | O600meHHOe HEOTHOPOAHOE BEKTOPHOE BOJTHOBOE ypaBHeHue niepexoaut | OITK-1.3.1

B BOJIHOBOE ypaBHeHue [lanambepa ecnu




yaeJibHasi 3JIeKTpUYecKasi IPOBOANMOCTD Cpebl, I/1e
Ha0.1101aeTCA YJIEKTPOMArHUTHOE 10JIe, paBHa HyJI0 (7, =0);
B 00J1aCTH, T/I€ PACCMaTPUBAETCS 3JIEKTPOMArHUTHOE T0JIE,
OTCYTCTBYIOT 3apsi/ibl U TOKH;

cpena, IIe pacCMaTpUBAETCs DJIEKTPOMArHUTHOE I0JIE, SABIISCTCS
IIPOBOJALLEH U B HEH OTCYTCTBYIOT CTOPOHHME 3apsiibl U TOKU.

48. | Ecnu B mpouecce paguonepesay TOK B EPEAoIIel aHTEHHE PaBEH OIIK-1.3.1
TOKY, IPOTEKAIOIIEMY B IIPUEMHON aHTEHHE, TO B COOTBETCTBUHU C
TEOpEeMOil B3aUMHOCTH
® [IPOCTPAHCTBO MEXAY JBYMS aHTEHHAMH COJEP>KUT HEJTMHEWHbIE
AJIEMEHTHI;
® TIPOCTPAHCTBO MEXKAY STUMH JBYyMSI aHTEHHAMU COJEPKUT
AHU30TPOMHBIE IIEMEHTHI;
e paBHbIMHU ABJAAIOTCA J/IC, HaBeleHHbIE YKA3AaHHBIMH TOKAMU
B COOTBETCTBYIOLIMX AHTEHHAX;
e COHAIpaBJICHHBIMH SBISAIOTCS BeKTOPHI [loifTuHra,
XapaKTepU3yIOIINE AIEKTPOMArHUTHBIC TOJIsA, BO30YKIaeMble
STUMH aHTEHHAMHU.
49. | BBeneHue BEKTOPHOTO U CKAJSIPHOTO AJIEKTPOINHAMUYECKUX OIIK-1.3.1
MOTEHIINAJIOB [TO3BOJISIET
e crenaTh CUCTEMY YpPaBHEHH 3J€KTPOMArHUTHOTO MO
CUMMETPUYHOM;
® TPUBECTU YpaBHEHUS MOJIS AJIS NOJYNPOBOIAIIEH U TPOBOASILIEH
Cpell K BUIY ypaBHEHUM AJIs AUDIEKTPUKA;
¢ YINPOCTUTH BEKTOPHbIE BOJHOBbIE YPABHEHHUSI TAKMM 00pa3oMm,
4YTO B UX MPABBIX YACTAX HAXOAATCH HEMOCPeICTBEHHO
B030yxnamomue GyHKINH B BUJe CTOPOHHUX IVIOTHOCTEH
3apsia U TOKa, a He uX Au(depeHunanbubie 3ppexTol (grad
WIH rot).
50. | Brenenue B BEKTOpHBIE BOJIHOBbIE ypaBHEHUs BekTopa ['epiia gaer OIIK-1.3.1
BO3MOXXHOCTh
® cJeNnaTh CUCTEMY YPaBHEHUN AJIEKTPOMArHUTHOTO OISt
CUMMETPUYHOM;
e cBecTH ypaBHeHHs MakcBeJia JIMIIb K O/THOMY BEKTOPHOMY
BOJIHOBOMY YPABHEHHUIO;
® TIPUBECTU YpaBHEHUS MOJIS AJIS NOJYNPOBOAIIEH U TPOBOASILIEH
Cpell K BUAY YPaBHEHUH AJis AUDJICKTPHKA.
51. | 30Ha »DJIEMEHTApHOTO SJIEKTPUYECKOro naumons, rtae Bemonusercs | OITK-1.3.1
COOTHOIIeHHE |kr|<< [ mnu 2 7r << )\ Ha3bIBaeTCs
e BOJIHOBOM 30HOM;
e JlaJbHEM 30HOM;
e OJM:KHEH 30HOM.
52. | 30Ha DJIEMEHTApHOTO SJEKTPUYECKOro naumons, rae Bemonusercs | OITK-1.3.1
coOTHoIlIeHue |kr[>> [ wnu 2 7z >> ) Ha3bIBaeTCA
e KBA3WCTALMOHAPHOM 30HOM;
e JaJIbHEl 30HOM;
e QmKHEH 30HOH.
53. | DneMeHTapHBIH 3JIEKTPUUECKHUI TUTIOIb CO3AaeT OIIK-1.3.1

cepuyecKyro BOJIHY;
[WJIMHIPUYECKYIO BOJIHY;




® IUJIOCKYIO IEKTPOMATHUTHYIO BOJIHY.

54. | IIpocTpaHCcTBeHHAas JyarpaMmma, OTpa)karolas 3aBucumocts | OIIK-1.3.1
COCTAaBJISIOLIMX BEKTOPOB HAIPSHKEHHOCTEH AJIEKTPOMArHUTHOTO IIOJIS
H o1 E,, CO37aBaeMOTO >JIEMEHTAPHBIM JIEKTPUIECKMM JHTIONEM, OT
MOJISIPHOTO yTiaa 3 (TIpH 7 = const) MpenCcTaBIseT coO0i

® TOPOHJ ¢ HyJIeBbIM BHYTPEHHUM JUAMETPOM, LIEHTP KOTOPOro
COBIIajIaeT C cepeAUHOM TUII0JIfA;

® J[BE COIPHKACAIOLIUECS OKPYKHOCTH, PACIOJOKEHHbIE OFHA Haj
ApYroi, MpH 3TOM TOYKa HX CONPUKOCHOBEHHs COBIMAJAeT ¢
CEepEaVHOMN JUIIOJS;

e cdepy, IEHTP KOTOPOH COBMATAET C CEPEIMHOMN IO

55. CunoBble IMHUU MAarHUTHOIO NOJIs, co3aaBaeMoro BeptukainbHbeiM | OINK-1.3.1

3JIEMEHTAPHBIM 3JIEKTPUUECKUM JUIIOIEM MTPEJICTABISAIOT COOOM

® KOHIEHTPUUYECKUE OKPYXKHOCTH, MapajljielbHble 3KBAaTOPUAIbHOM
IJIOCKOCTH C LIEHTPOM Ha OCH JIUIIOJIS;

® KOHIIEHTPUYECKHE OKPYXKHOCTH, NapasuleIbHble MEPUANOHATBHON
IUIOCKOCTH C LIEHTPOM Ha OCH JTUIIOJIS;

® KOHIEHTPHYeCKHe OKPYKHOCTH, napaJuiejibHble
MEPUAHOHAJIBHOM IJIOCKOCTH, PACHOJOKEHHbIE 10 00eum
CTOPOHAM  JHWNOJSI M  CcONpUKacapumuecs B  TOYKe,
COBIAIAIOLIECH C CepPeIMHOM TUI0JI.

56. | IIpoctpancTBeHHas JuarpaMmma, OTpaXKaroIas 3aucumocts | OITK-1.3.1
COCTABIIAIOMIEH BEKTOpa HANPSKEHHOCTH 3JeKTpHYecKoro monms £,
CO3/1aBaEMOI'0 3JIEMEHTAPHBIM JJIEKTPUUYECKUM UIOJIEM, OT MOJSPHOTO
yrna 3 (1pu r = const) NpeacTaBiseT co0o0it

® TOPOMJ C HYJEBBIM BHYTPEHHUM JHAMETPOM, LIEHTP KOTOPOTO
COBIIAJACT C CEPEAUHOMN IUIIONS;

e /Be CONPHKACAIOIIMNECS OKPYKHOCTH, PACHOJIO)KEHHbIe OJHA
HAJl IPYroii, Mpu 3TOM TOYKA UX CONPMKOCHOBEHUS COBIAaAaeT
¢ CepeMHON JUIO0JISA;

e cdepy, IEHTP KOTOPOH COBMATAET C CEPEIUHOMN JUIOJISI.

57. ITone »nemeHTapHOrO 3NEKTpUYecKOoro aunois orHocurensHo | OIIK-1.3.1
MIPOJOJIBLHON OCH UM (OTHOCUTEIBHO €r0 MOMEHTA) UMEET

e monepeunyto cTpykrypy (TEM);

® MONEePeYHO-MATHUTHYIO CTPYKTYPY (TM);

® [ONEPEUHO-IEKTPUUYECKYIO CTPYKTYpY (7E).

58. PaccTosiHust ot TOukM HaOmogeHus a0 ywacTkoB BosHoBoW | OIIK-1.V.1
MIOBEPXHOCTH, OOYCIIOBJIEHHBIX JBYMs COCeIHUMM 30HamMu DpeHens,
OTJIMYAIOTCS APYT OT ApYyra Ha BEITUYUHY

e )\ /4,rme A - IJIMHA BOJIHEI,

o A2

e A

59. DJIEKTPOMarHuTHYI0 BOJIHY € KpyroBou mnossipuzanurein MoxHo | OIIK-1.3.1

MOJIYYUTh NOCPCACTBOM CJIOKCHHUA ABYX B3aUMHO OPTOTOHAJIBHBIX ITJIOCKO
MOJISIPU30BAHHBIX BOJIH C OJAMHAKOBOW udactotou. Ilpm 3TOM ycrmoBuem
MOJIYUCHU A TaKOM BOJIHEI SIBISIETCS
¢ PaBEeHCTBO AMILIUTY/ ABYX B3aHMHO OPTOrOHAJIbHBIX IJIOCKO
NOJISIPU30BAHHBIX BOJH M CABHUI (pa3 Me:KX1y HHMMH, PaBHbIN
m/2;
® PaBCHCTBO HYJIIO aAMILIWTYIbI OI[HOI>'I N3 CKJIaAbIBA€CMBIX IIJIOCKO




MOJISIPU30BAHHBIX BOJIH HE3aBHCUMO OT CABHUTA (ha3 MEKIY HIUMH;
® PpAaBEHCTBO HYJI AMIUIUTYIbl OJZHOM M3 CKJIAJbIBAEMBIX IIJIOCKO
MOJISIPU30BAHHBIX BOJIH M CABHT (ha3 MKy HUMHU, PaBHBIN T1/2.

60. Meton reomerpuueckoil onTHKM HaxoauT mnpumeHenue npu | OIIK-1.3.1
PEIICHUH CIENYIONIeH AMEeKTPOAMHAMUYECKON 3a1auu
e Ha  OTpajkeHHe  JJIEeKTPOMATHUTHBIX BOJH  H/eaJbHO
NMPOBOJAIMMH TeJIAMH B O[THOPOAHOI M30TPOIHOM cpeje;
e judpakuuu Ha  OPEMmSATCTBUM, €CIM  pPaguyC  KpPUBU3HBI
NPETSATCTBHUS CPABHUM C JUIMHOW BOJTHBI;
® Ha OTpaXKEHUE JEKTPOMArHUTHBIX BOJIH, €CJIM TOUYKA HAOJIIOIEHUS
HAXOAMUTCsI BOJIM3U T€OMETPUYECKOM IPaHHULIbI TyYKa JIyUeH.
61. Ecnun npu pemienun snextpoanHaMmuueckoi 3agaum Boinonnsercs | OINK-1.VY.1
cootHormeHue //A << 1 (I — xapakTepHbIii pazMep 00JaCTH MPOCTPAHCTBA
V, rie paccMaTpuBaeTCs 3JIEKTPOMAarHUTHOE TOJe; A - AJUHA BOJHBI), TO
00JIaCTh PACHOJI0KEHUSI TPAHUYHOW MOBEPXHOCTU B AIIEKTPOMArHUTHOM
ToJie SIBISIETCS
® PE30HAHCHOW;
® KBa3MONTHYECKOIA;
¢ KBa3UCTAUMOHAPHOM.
62. Ecnu npu pemenun snexkrpoauHamMudeckoi 3amaun BoinoaHsercs | OIIK-1.Y.1
cooTHomeHue //A >> 1 (I — xapakTepHbIii pa3Mep 00JacTH IPOCTPAHCTBA
V, rne paccMaTpuBaeTCsl JIEKTPOMArHUTHOE TIOJIE; A - JJIMHA BOJIHBI), TO
00JacTh pacHoIOKEHUSI TPAHUYHOU MOBEPXHOCTHU B DJIEKTPOMArHUTHOM
TI0JIC SIBIISICTCS
® PE30HAHCHOW;
® KBa3HONTHYECKOIi;
® KBA3WCTAIMOHAPHOI.
63. Ecnn npu pemeHnn snekTpoauHaMuueckoi 3agaun BeimonHsercsa | OIIK-1.V.1
cooTHommenue /A ~ 1 (I — XxapakTepHbIi pa3Mep 00JIacTu MPOCTpaHCcTBa V),
I7Ie paccMaTpUBaeTCs JJIEKTPOMArHUTHOE TOJe; A - JJIMHA BOJHBI), TO
00JacTh PacHoONIOKEHUsI TPAHUYHOU MOBEPXHOCTH B DIEKTPOMArHUTHOM
T0JIE SIBISIETCS
® PEe30HAHCHON;
® KBa3HOINTHYECKOIL;
®  KBa3HCTALIMOHAPHOM.
64. Jnsg  pemeHus ANIEKTpPOAMHAMUYECKUX 3anad B pe3oHaHcHoil | OIIK-1.3.1
o0yacT He0OXOAMMO TPUMEHSATH
e CTpPOrue MeTOo/Jbl pelleHus;
e npHUOIMKEHHBIE METO/IbI PELICHHUS;
® BO3MOXHO TPHUMEHEHHE KaK CTPOrMX, TaK U TNPUOIMKEHHBIX
METOJIOB.
65. [ pemeHus AJIEKTPOAMHAMUYECKUX 3anad B pesoHaHcHoil | OIIK-1.3.1
00acTi He0OXOAUMO MPUMEHSITh
e CTpPOrue MeToJbl pelleHus;
® METOJ FTeOMETPUYECKON ONTUKH;
® METOJ BOJHOBOUW ONTHKH;
® METOJ KBa3HCTATUYECKUX MPUOIMKESHUI.
66. Jns1 petieHus 3IeKTPOAMHAMUYECKUX 3a7a4 B kBasuctanumoHapuou | OIIK-1.3.1

o01acTu HE0OXOJUMO MTPUMEHSITh
® CTpPOTHE METOJIbI PEIICHUS;




® METOJ Nr€OMETPUYECKON ONTUKHU;
® METOJI BOJTHOBOM ONTHKH;
® MeTO] KBa3MCTATHYECKUX MPUOJINKEHUIA.

67. Jns pemieHust 3neKTpoJMHAMHUUYECKHX 3adad B kBazuontuyecko | OIIK-1.3.1
00acTi He0OXOAUMO MPUMEHSITh
® CTpPOTHE METOJbI PEIICHUS;
e MeTO/ BOJHOBOM ONTHKH,
® METOJ KBa3MCTaTUYECKUX MPHUOIMKEHUH.
68. B ocHOBe MeTo/1a KBa3UCTATHUECKUX MPUOIMKCHHH JIEKAT OIIK-1.3.1
e MeTOAbl JJIEKTPOCTATHKH W MATHUTOCTATHKH, MPH 3ITOM
BOJIHOBBIE YPABHEHHS 3J1IeKTPOMArHUTHOI O noJjist
BbIpO2kAal0TCHA B ypaBHeHusd Jlamiaca u Ilyaccona;
® TIpPEACTAaBIEHHE O JIOKAJIBHOM XapaKTepe paclpOoCTPaHEHUs,
OTpaXEHHS W TPEIOMIICHUS CBEeTa, KOrja Iy4OK CBETa
MIPEJICTABISIETCSl B BUJE COBOKYIMHOCTH CKOJb YTOJHO TOHKHX
MyYKOB JIy4ei, paclpOCTPAHSIOIINXCS HE3aBUCUMO JIPYT OT JIpyra
(BeJIMUMHA TIOTOKAa DSHEPruM B PaA3IMYHBIX CEUEHHUSAX JIyda
MTOCTOSIHHA);
e npuHiuI I'tolirenca-Openens.
69. B ocHoBe MeToa reoMeTpUUECKOM ONITHUKH JIEKAT OIIK-1.3.1
® METOJbI AJIEKTPOCTATUKU U MAarHUTOCTATUKHU, TIPU 3TOM BOJHOBBIE
ypaBHEHHUS 3JIEKTPOMArHUTHOTO TOJIS BBIPOKAAIOTCS B YPAaBHEHUS
Jlammaca u Ilyaccona;
® IpeACTaBJeHHE O JOKAJIBHOM XapaKTepe PacHpoOCTPAHEHHS,
OTpa:kKeHHUs] W TIpeJIOMJIeHHsl CBeTa, KOrJa IY4YO0K CBeTa
NPeACTABJISIETCH B BH/Ae COBOKYINHOCTH CKOJIb YTOAHO TOHKHX
NYYKOB Jiy4eil, pacnpoCcTPAHSIOIIMXCS HEe3aBHMCUMO APYr OT
Apyra (BeJMYHHA NMOTOKA JHEPIrMM B Pa3IHYHbIX CeYEHHSIX
JIy4a MOCTOSIHHA);
e npuHumn ['roirenca-@penens.
70. B ocHoBe MeTona BOJTHOBOH ((pU3HUECKOI) ONTHKU JIEKAT OIIK-1.3.1
® METOJbI AJIEKTPOCTATUKU U MATHUTOCTATUKHU, MPU 3TOM BOJTHOBBIC
YPaBHEHHUSI JIEKTPOMATHUTHOTO TOJISl BBIPOXKAAIOTCSI B ypPaBHEHUS
Jlammaca u Ilyaccona;
® T[PEACTABICHHE O JIOKAJIBHOM XapaKTepe paclpOCTPAHEHUS,
OTpaXEHHUS U TMPEJIOMJIEHUS CBETa, KOrja Iy4oK CBETa
MPEJICTaBIseTCs] B BUIE COBOKYMHOCTH CKOJb YTOJHO TOHKHX
ITyYKOB JIy4ei, paclpOCTPaHSIOMKXCS HE3aBUCUMO JIpYT OT JIpyra
(BeMMYMHA TIOTOKAa SHEPrUU B Pa3IUYHBIX CEUCHHUSAX JIyda
[IOCTOSIHHA);
e npunuun I'viirenca-Openes.
71. JlaeT  BO3MOXKHOCTH  yuecTb  siBieHue  jau¢ppakmuu B | OIIK-1.3.1
KBa3MONTUYECKOM 061acTi
® METOJ FeOMETPUUYECKOM ONTHUKU;
® MeTO/ BOJIHOBOIi ONITHKHY;
® METOJ KBa3UCTaTHUECKHX MPUOIKEHUH.
72. He no3Bonsier ydects siBieHue audpakuuu B kBasuontuueckoin | OIIK-1.3.1

oOJactu

METOJ FeOMeTPUYECKON ONTHKHY;
METO]I BOJJHOBOM OITHKH;
METOJl, OCHOBAHHBIM HA  HCHOJb30BAHUU  (OPMYIIBI




Kupxroda.

73. da3a konebGaHus, BEI3BIBAEMOT0 YUYaCTKOM BOJIHOBOM noBepxHocTH | OIIK-1.V.1
Sn (n-s1 3oHa @peHens) omiMyaeTcss OT (as3bl KoyuebaHUs, BBI3BAHHOIO
COCEIHMM Y4YacCTKOM BOJTHOBOU MOBEPXHOCTH Sp+/ (UIU Sy-1) Ha

° T
o T/2;
o 2m.

74. KommiexkcHslit KodppumeHT pacnpoctpanenus | OIIK-1.3.1
JIGKTPOMArHUTHOM  BOJHBI  (KOMIUIEKCHOE€  BOJHOBOE  YHCIIO)
ornpezaensercs

* mnapaMeTpaMH cpelbl PACIPOCTPAHEHHS;

e HavambHOH (ha30ii KoJeOaHus;

¢ MIHOBEHHbIM 3HAQUEHUEM aMIUIUTYJbl HAIPSHKEHHOCTH
EKTPUYECKOTO TOJISI BOJIHBI.

75. Koaddumument pacnpoctpanenust saexkrpomarautHord  BosHbI | OTIK-1.3.1

(BOJIHOBOE YHCIIO) 3aBUCHUT OT
® napaMeTpoOB Cpelbl PACIIPOCTPAHEHHS;
e HavalbHOH (ha3wl KOJCOAHUS;
® CpEeJHEro 3a nepuoj 3HaueHus: Bekropa [lolTunra.

76. DOneMeHTapHBIA AJIEKTPUUYECKU Tumnoib mnpenctasiser coboit | OIIK-1.V.1
IIPOBOJI, IO KOTOPOMY IPOTEKAaeT 3JeKTpudeckuil Tok. IIpu stom nnmna
IpoBoAa

o [>>);
o /=)
o [<< A (A-aauHa BOJHBI),
TaKk Kak IpH BBINOJHEHUU ATOTO YCIOBUS BO BCEX CEUEHUSX
IPOBOJIa B JIaHHBI MOMEHT BPEMEHHU ! = const NPOTEKaeT OAMHAKOBBIN
TOK.
77. CKOpOCTh pacnpOoCTpaHEHHUsl JIEKTPOMarHUTHOM BOaHBI B cpene | OIIK-1.3.1
ornpezaensercs
® 3JJIEKTPOMATHMUTHBIMHU napamMeTrpaMu cpeasbl
pacnpocTpaHeHHus;
® CpEeIHUM 3a Iepuoj 3HaUeHUuEM Bekropa [loiTuHra;
® MIHOBEHHBIM 3HAQUEHHEM AaMIUINTYJAbl HANpPSIKEHHOCTH
UIEKTPUUYECKOTO MOJIsl BOJIHBI.
78. CKopocThb pacpoCTpaHEHHs 3JIEKTPOMarHUTHOM BoJIHBI B BakyyMe | OIIK-1.3.1
oIpeeNaeTcs
® 3JIeKTPOMATHUTHBIMH NOCTOSIHHBIMM;
e CpeIHMM 3a epuo]| 3HaueHueM Bektopa [loiiTunra;
¢ MIHOBEHHBIM 3HAQUEHHEM AaMIUINTYJAbl HANpPSKEHHOCTH
ANEKTPUYECKOTO OIS BOJIHBI.

79. DneKTpOMarHuTHas BOJIHA, y KOTOPOW Hem3MeHHbIN no BenuuuHe | OIIK-1.3.1
BEKTOP HATPSKEHHOCTH JJEKTPUYECKOro Mo £, pPaBHOMEPHO
BpaIasich, B (UKCHPOBAHHOW TOYKE MPOCTPAHCTBA C TEUCHHEM BPEMEHHU
OIUCBIBAET OKPYKHOCTh, HA3bIBAETCS BOJIHOM €

® DUIMNTUYECKON MOJIAPU3ALUECH;
® JIMHEWHOW MOJIApU3ALHCH;
e KpPYIOBOW IOJIAPH3ALMEH.
80. OIIK-1.3.1

DJeKTpOMarHuTHas BOJHA, Y KOTOpOHl BooOpakaeMblii KOHeI
BEKTOpA HANpsHKEHHOCTU 3JIEKTpHuYecKoro mosis E B (ukcupoBaHHOU




TOYKE MMPOCTPAHCTBA C TEUEHHUEM BPEMEHU NEPEMEIIAETCS BIOJIb OTpE3Ka
IIPSIMOM, COBEpIIasl BO3BPAaTHO-IIOCTYNATEIBHOE JIBUJKEHUE, Ha3bIBACTCS
BOJIHOM ¢

® JUIMNTUYECKON MOJIAPU3ALUCH;

* JIMHEHHON MoJIApU3anmei;

® KpYrOBOM NOJSPU3ALUEH.

81. Ecin wumeer Mecto »snekTpoMarHuTHas BojHa ¢ Kpyrosoil | OIIK-1.V.1
HoJiApu3alued, TO JUId 3aJaHHOTO MOMEHTAa BpPEMEHM ¢ = const
pacrpefeleHHe  HAMPSHKEHHOCTH — dJIEKTpHueckoro mois E B
HaIpPaBJIEHUU PAaCIPOCTPAHEHUSI BOJIHBI IPECTABIISIETCS

® DIMNTUYECKON CIUPAIBIO;
® KPYIOBO# CIIHPAJIbIO;
® TapMOHUYECKUM 3aKOHOM.

82. Ecin umeer mecTo 3neKkTpoMarHuTHas BoiHa ¢ aumntudeckor | OIIK-1.V.1
NoJIIpU3aluued, TO JUId 3aJaHHOTO MOMEHTAa BpPEMEHM ¢ = const
pacmpesieleHMe  HANpPSUKEHHOCTH — JNeKTphueckoro mons E B
HaIpPaBJIEHUU PaCIpOCTPAHEHUSI BOJIHBI IIPEACTABIISIETCS

® JLIMITHYECKON CIUPAIBIO;
® KPYTrOBOM CIHUPAJIBIO;
® TapMOHUYECKUM 3aKOHOM.

83. Ecin umeer Mecrto anekTpoMarHuTHas BosiHa ¢ JmHenHoW | OIIK-1.V.1
MoJsIpU3anuen, TO Uil 3aJaHHOTO MOMEHTa BpEMEHM ¢ = const
paclpeneleHHe  HANPSHKEHHOCTH — dJeKTpHUeckoro mons E B
HAIPABJICHUU PACIPOCTPAHEHUS BOIHBI IIPEACTABIISIETCA

® DUIMNTUYECKOU CIIUPAIBIO;
® KPYrOBOH CIUPAJIBIO;
¢ TapMOHHYECKHM 3aKOHOM.

84. [ToBepXxHOCTH, BO BCEX TOUKAX KOTOPOM BEKTOpHI HanpsbkeHHocTed | OITK-1.3.1

3JIEKTPOMArHUTHOT'O TIOJIL UMEET OJIHY U TY ke (a3y Ha3bIBAETCS
e (azoBeIM HPOHTOM,
® BOJIHOBOW MOBEPXHOCTHIO;
® TIOBEPXHOCTBIO PABHBIX aMIUIUTY/.

85. IToBepxHOCTB, BO BCEX TOUKAX KOTOPOW BEKTOPHI HanpspkeHHocTen | OINK-1.3.1

3JIEKTPOMArHUTHOT'O MOJISL UMEET OJIHY U Ty K€ (pa3y Ha3bIBAETCS
e (azoBbIM (hpoHTOM,
® IOBEPXHOCTBHIO PaBHBIX (a3;
® TIOBEPXHOCTHIO PABHBIX aMIUIMTY.

86. Eciu mnoBepxHocT paBHbIX a3 u  paBHbiXx ammiutyn | OIIK-1.3.1
AJIEKTPOMAarHUTHOW BOJIHBI SIBJISIFOTCS INIOCKOCTSIMU M MApauIeNIbHbI IPYyT
IpyTy, TO TaKas 3JIEKTPOMAarHUTHAas BOJIHA HAa3bIBAETCS

® [UJIOCKOW HEOJTHOPOAHOM BOJHO;
® I[IJIOCKO IMOJISIPU30BAaHHON BOJIHOM;
® [IOCKOI OJITHOPOJIHOI BOJIHOM.
87. Ecnmu moBepxHoctd paBHbIX ¢a3 u  paBHbIX ammuatyn | OIIK-1.3.1

AJIEKTPOMATHUTHOM BOJHBI SIBIISIIOTCS TUIOCKOCTAMM W TPU 3TOM HE
napajieabHbl APYyr JApPYyry, TO Takas »JJIEKTPOMAarHUTHas BOJIHA
Ha3bIBACTCS

® IUIOCKOI HEOJHOPOIHOI BOJHOM;

® UIOCKO IMOJISIPU30BAHHOM BOJIHOM;

® IUIOCKOW OJHOPOJHOM BOJIHOM.




88. DneMeHTapHbIN TOYEYHBIN U3ITy4yaTeb uznyyaet | OIIK-1.3.1

ANEKTPOMArHUTHYIO BOJHY, 001101y 10
e c(epuyeckoil BOJHOBOI NOBEPXHOCTHIO;
® [WIWHIPUYECKON BOITHOBOM MOBEPXHOCTHIO;
® [JJOCKOW BOJIHOBOM MOBEPXHOCTBIO.

89. KoMIIeKCHBIN BEKTOPHBIN JIEKTPOAMHAMAYECCKUN IOTEHIUAN A, , OIIK-1.3.1
XapaKTEepU3YIOLIHH 110JI€ AIIEMEHTAPHOI0 AIEKTPUUECKOTO TUTIONS

e mnapaJjuiesieH NPOAOJbHOI OCH AUNOJS (3JeKTPHYECKOMY
MOMEHTY JIMII0JIf1);

® [EPHEHAUKYISIPEH AEKTPUUECKOMY MOMEHTY JIUIIOJIS;

® COBNAJACT C HampasieHueM BekTopa [loiTuHra.

90. W3mydyeHne  3IeKTpOMarHUTHOM — 3HepruM  BepTukaibHbIM | OIIK-1.3.1

AJIEMEHTAPHBIM 3JIEKTPUUECKUM TUIIOJIEM
® [POUCXOJUT B MEPUIMOHAIBHOM HAIPABIICHUH;
® KOHLEHTpHUpYyeTcs BOJM3M HKBATOPUATIBHOW IIIOCKOCTH
3J€MEHTAPHOI0 3JEKTPUUYECKOTO JUIIOJIS;
® NPOHMCXOANWT B PAAMAJIBLHOM HANPABJICHHHU.

91. [Tone, co3maBaemoe 3yieMEHTapHbIM 3JiekTpudyeckuMm nunojem B | OIIK-1.Y.1
OMmKHEH 30HE, ONpeneNsercs CIeIyIOIUMHI COCTaBIISIIOIIMMI BEKTOPOB
AJIEKTPOMArHUTHOTO OIS (B CHEPUIECKON CHCTEME KOOPIUHAT)

® MepHIMOHAIBLHOM E, " paauaIbLHONI E,
COCTABJISIOIIUMHU BEKTOpa HANPSAKEHHOCTH
JJIEKTPHYECKOI0 TMOJsI, a TaKkKe cocTaBisiiomeii H
HANIPSIZKEHHOCTH MATHUTHOTIO TOJIST;

e EunuH,

e E,uH -

92. ITone, co3maBaemoe 3yIeMEHTapHbIM 3iekTpuueckum aumnosneM B | OIIK-1.V.1
NaNbHEN 30HE, ONPENENSAeTCS CIECAYIOIMMHU COCTABIISIIONIMMU BEKTOPOB
3JIEKTPOMArHUTHOTO OIS (B ChepruuecKoil cuctemMe KOOpAuHaT)

e MEpUIMOHAIBHOW £, W pagvanbHOM £E, COCTaBIAIOIMUMH
BEKTOpa HAIPSKEHHOCTH 3JEKTPUYECKOTO TOJIA, a TAKXKE
cocrasisironieil H,, HapsDKCHHOCTH MarHUTHOTO OJIS;

e E uH,

e E, u H, (npaBuIbHbINA 0TBeET!).

93. Hopmuposannas auarpaMmma HaIIPaBJICHHOCTH (AH) | OIIK-1.3.1
BEPTUKAIBHOIO  JJIEMEHTAPHOIO  J3JEKTPUYECKOrO0  JUIONS 1O
HAIpsDKEHHOCTH TIOJs B JAJbHEH 30HE ONMCHIBAETCS  CIEAYIOIIEH
(GYHKIIMOHATIEHOM 3aBUCUMOCTBIO

e sin9;

e cos 9,

o sin’9.

94. Hopmuposannas auarpaMmma HaIPaBJICHHOCTH (AH) | OIIK-1.3.1
BEPTUKAIBHOI'O 3JIEMEHTAPHOTO 3JIEKTPUUECKOT0 JIUIOJI IO MOIHOCTH B
JanbHEH  30HE  OINMCHIBAETCS cienyrome  QpyHKIMOHAIBHON

3aBUCHUMOCTBIO




o gsinY;

e cos 9,
o sin*9.
95. OTHONIEHHE  HANPSKEHHOCTH  dJekTpuueckoro mons  E, | OIIK-1.V.1
CO3/1aBaEMOT0 JIMIIONEM, K HANpsUKEHHOCTH MarHMTHOro mons H He
3aBUCHUT OT KOOpJAMHAT TOYKH  HAONIONEHWS W UCTOYHHUKA
ANIEKTPOMAarHUTHOW BOJIHBI M PAaBHO IIOCTOSSHHOW BEJIMYMHE
KOTOpasi OMpEeIesieTcs] 3JMEKTPOMArHUTHBIMU TapaMeTpaMu cpenbl. JTa
BEJIMYMHA HA3bIBACTCS
®  CKOPOCTBIO 3JIEKTPOMArHUTHOM BOJHBI;
¢ BOJIHOBBIM CONPOTHBJICHHEM;
e KOOPPUIMEHTOM  paCIPOCTPAHEHHUS  DICKTPOMATHUTHOM
BOJIHBI.
96. BonnoBoe comnpotuBienue cpeibl onpeaensercs uckiaountenbio | OIIK-1.3.1
e MTHOBEHHHIMH 3HAYEHHAMH BEKTOPOB E 1 H ;
® CKOPOCTBIO PaCHpOCTPAaHEHUS 3JIEKTPOMAarHUTHON BOJIHBI,
® 3JIeKTPOMATHUTHBIMU napamMeTpaMu cpensbl
pacnpocTpaHeHus .
97. BonnoBoe comnpoTuBieHne Bo3ayxa (BaKyyMa) COCTaBIISIET OIIK-1.V¥.1
o 120 x;
e 60m;
o 270m.
98. JImuHOM BJIEKTpOMArHUTHOM BOJHBI HasbiBaeTcs paccrosHue, | OIIK-1.Y.1
KOTOPOE BOJHA MIPOXOJUT 32 MEPHO BPEMEHH, paBHBIN
e 7/2 (T — nepuop 3IEKTPOMAarHUTHOTO KOJICOaHMUs);
o T,
o 2T
99. OTHoOLIEHNE TIJJOTHOCTH IIOTOKa MOINHOCTH, co3maBaemoro | OITK-1.3.1
peanbHONH AaHTEHHOHW B paccMaTpUBaeMOM HampamieHuu (3, @) mpH
YCJIOBUH 7 = const (r - PaCCTOSHHE JI0 TOYKH HAOJIOIEHUS) K TUIOTHOCTH
MOTOKa MOIIHOCTH, CO37aBa€MOr0 HEHANpaBJICHHBIM H30TPOITHBIM
W3JIy4yareyieM, MpU OJHOM W TOW K€ MOABOAMMON K HHM MOIIHOCTH
Ha3bIBACTCS
e JMarpaMMOH HalPaBJICHHOCTH;
e K03¢(PpUIMEeHTOM HANIPABJIEHHOIO A€l CTBUS AHTEHHbI;
e K02 OUIMEHTOM YCUIICHUS aHTCHHBI.
100. Maxkcumanbaas BenuunHa KH/[ (koadduuuenta nanpasnennoro | OIIK-1.V.1
JEWCTBUS) SJIEMEHTAPHOTO JIEKTPHUYECKOTO JUITOIS, ToJydaeMas pu 3 =
71/2, COCTaBJIACT
o 15;
e 1,0;
e 20.
101. MomHocTh,  W3NydaeMas  BepTUKaldbHbIM  3neMmeHTapHbiM | OITK-1.V.1
ANEKTPUYECKUM JUTIOIEM
e mnpsiMO NPONOPUHMOHAIBHA KBaJpaTty TOKA,
NPOTEKAIOIEero Mo MNPOBOJAHUKY, U KBAJAPATy AJIUHBI
JAUII0JIS;

e 00paTHO MPOMOPIHOHANbHA KBaJIPaTy TOKA, MPOTEKAIOLIETO




10 IPOBOJHUKY, ¥ KBaJApaTy JJIMHBI JUIOJIS;
®  3aBHCHUT TOJIBKO OT JUIMHBI M31y4acMON BOJIHBIL.

[Ipumeuanue

1 tum) 3amaHne KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA W3
YEeTBIPEX MPEATIOKEHHBIX 1 000OCHOBAHUEM BBIOOpA CUMTAETCSI BEPHBIM, €CITU MTPABUIBHO
yKazaHa uudpa M NpUBEICHBbl KOHKPETHBIE apryMEHTbI, HCIOJb3yeMble MpPHU BBHIOOpE
orBera. I[lomHOE COBMajeHHWE C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oanmom, HEBEPHBIN
OTBET WK ero oTcyTcTBUe — () Oamos.

2 tun) 3amaHue KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM HECKOJBKUX BApUAHTOB OTBETA U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpPA CUHMTAETCA BEPHBIM, €CIU
MPABUJILHO yKa3aHbI HU(PBI ¥ MIPUBEACHB KOHKPETHBIC apTYMEHTHI, UCTIOIb3yEeMbIE ITPU
BbIOOpe 0TBeTOB. [l0NHOE COBMajeHNe ¢ BEPHBIM OTBETOM OlleHHBaeTcs 1 6amiom, eciau
JIOTTYIICHBI OITMOKH WU OTBET OTCYTCTBYeT — () Gaios.

3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAaHOBJIEHHUE COOTBETCTBHSI CUMUTAETCS BEPHBIM,
€CJIM YCTaHOBIIEHBI BCE COOTBETCTBUS (TO3WIMHM W3 OJHOTO CTONOIA BEPHO
COIIOCTABJICHBI C MO3UIUSAMU ApYyroro ctoibua). [lonHoe coBmnageHne ¢ BEpHBIM OTBETOM
orieHuBaeTcs 1 6aniom, HEBEpHBIN OTBET WM €ro OTcyTcTBUE — () OamioB

4 Ttun) 3agaHue 3aKpBHITOTO THUIA HAa YCTAaHOBJIEHUE IOCIEAOBATEIbHOCTH CUHUTAETCS
BEPHBIM, €CJIM IIPABIILHO yKa3aHa BCs ToceaoBaTenbHOCT udp. [TomHoe coBmanenue
C BEpHBIM OTBETOM OlleHHBaeTcs | Oamiom, eciau [IOMyUIeHbl OIIMOKHA WJIM OTBET
oTrcyTcTBYyeT — () 6aios.

5 Tum) 3agaHue OTKPBITOIO THUIMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIHU
OTBET COBMAJAET C JTAJOHHBIM IO COJEPKAHUIO W TOJHOTEe. [IpaBUIBHBIA OTBET 3a
3aJlaHue OlleHWBaeTcs B 3 Oasla, €ciiy JOMyIieHa OJHA OIIMOKa \HETOYHOCTH \ OTBET
NPaBWIbHBIN, HO HE MOJHBIN - 1 Oamn, ecnmu momymieHo Oonee 1 ommOku \ OTBET
HEIpaBUJILHBIN \ OTBET OTCYTCTBYeET — () Gaios.

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a09HON (HOPMBI
00yd4eHusl, Ipe/ICTaBIeHbI B Ta0uIe 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

1 PacnipocTpanenue miockoi 3J1eKTpOMarHuTHOM BOJIHBI B OJHOPOJIHOM Cpefie ¢
MOTEPSIMU

2 [Tagenune MIOCKON TMHEMHO MOJAPU30BAHHON 3JIEKTPOMArHUTHOM BOJIHBI Ha
WJICAIBHBIN TUDJICKTPUK

3 DneMeHTapHBIN ANEKTPUIECKUI H3Mydarens (Iunois ['epia) Bo30ykaaeMblii TOKOM C
3aJaHHOM aMIUIMTYJIOM M YaCTOTOM B BO3AYIIIHOM Cpelie

10.4. Meronuyeckue  MaTepuaibl,  ONPEACNAIONINE  IMPOLEAYpbl  OLIEHWBAaHUS
WHIMKATOPOB, XapaKTEpU3YIOUIMX JTambl (OPMUPOBAHUS KOMIICTECHIWH, COIEpXKATCSI B
JOKaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYOmUX TMOPSAAOK W TPOIEIypy

MMPOBCACHU TCKYIICTO KOHTPOJII YCIICBACMOCTU U HpOMe)KYTO‘IHOﬁ aTTecCTanluu 06yqa}omnxc>1
I'VAIL

11. Meronuyeckue ykazaHus Ijs 00y4YaOUIUXCs O OCBOCHUIO TUCITUTUIHMHBI

11.1. Metoguueckre yKa3zaHus [ OOYyYarOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKOe U SICHOE H3JIOKeHHEe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOW JIEKIIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJMYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU




(GyHIAMEHTAIBHBIX TPOOJEM TUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHHS, HOBEWIINX
JOCTID)KEHUHM HaydHOH MbIciau. B ydyeOHOM mporecce JIeKIus BBIIOIHIET METOJI0JOTHUECKYIO,
OpPTraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (YHKIWHU. JIEKIUs pacKphIBAaeT MOHITUHHBIN ammmapar
KOHKPETHOW o0slacTH 3HaHus, €€ mpoOieMbl, AaeT LeJbHOe MPEACTaBICHUE O AUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaIOIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOHM TEME;

— IIOJIy4€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIEM;

— pa3BuTHE NOPOPECCHOHATIBHO-IENOBBIX  KayecTB, JIIOOBM K NpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIIIIJIEHUS.

— TOsIBJICHUE HEOOXOIMMOTO HHTEpEca, HEOOXOAMMOTO IS CAMOCTOSATEIIEHOW PadOTHI;

— TOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OIMKalIINe TO/IbI;

— HayuYuThCsl METOJIUYECKH oOpabaThiBaThb MaTepuan (BBIACIATH TJABHBIC MBICIU U
NOJIOXKECHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH WX B  pa3IMYHBIX
dbopMynrupoBKax);

— MOJIy4€HHE TOYHOTO IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATH.

JIeKUMOHHBI MaTepuan MOXET CONPOBOXKIAATbCA JEMOHCTpalUed CIIalI0B W
UCIIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpH HPOBEAEHUM KOPOTKHX JTUCKycCUH 00
O0COOEHHOCTSIX MPUMEHEHUSI OTAEIBHBIX TEMATHK 10 JTUCLUUIUIMHE.

CrpyKkTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

— B YCTHOM QopMe ¢ JeMOHCTpalMed OTIAeNbHBIX Ta0nul, ¢GOopMya M HHOTO
rpau4ecKoro MaTepraia NICbMEHHOU (opMe Ha IOCKE ITOCPEICTBOM MeJla WIIM MapKepa;

— B (hopMe OTKPBITOH TUCKYCCUU NPH 00CYKIEHUN BOIIPOCOB, OCBELIAEMBIX B JIEKLIUAX;

OCBOEHHIO JIEKIIMOHHOTO Kypca MOKET CIIOCOOCTBOBAaTh JHTEpaTypa, HMMEIOLIAscCs B
oubmmoteke ['YAII, ykazanHas Beiiie B Ta0iaumnax 7 u 8.

OTI[CHBHBIG TCMbI JICKITMOHHOTO KYypCa, MNPCACTABJICHHBLIC B BHIC TMPC3CHTALUU,
pasmemiensl B cucteme LMS (cMm. manky «[IPEBEHTALIUM DJ1 PIT 2016y).

OcBoeHHIO JIEKIIMOHHOTO Kypca MOXXET CIOCcOOCTBOBAaTh JUTEpaTypa, pa3MelleHHas B
cucteme LMS (cm. nanky «JIEKIIUW 31 PIT 2016»):
1. DnexkrpoarHAMUKa M paclpoCcTpaHeHne paauoBoiH [Tekct] : yueOHoe mocobue / B.
B. Huxonwckuii, T. Y. Hukonsckas. - 3-e usn., mepepad. u gom. - M. : Hayka, 1989. -
544 c. : puc. - bubnuorp.: c. 540 - 543. - ISBN 5-02-014033-3.
2. B. C. Kanamnukos, JI. fI. Pogoc. DnekTpoauHaMuka U pacpOCTPaHEHUE PaIUOBOJIH
(anextpoauHamuka): [Tucemennsie nekiuu. Cn6: C3TY. 2001. 88 c.

Kpome TOro, OCBOEHHIO JEKIIMOHHOTO Kypca MOXKET CHOCOOCTBOBATH JIMTEPATypa,
pasMmeléHHas Ha caifTax, yka3aHHbIX B TaOnuue 9 «llepedeHp pecypcoB HMH(POPMALMOHHO-
tenekommyHukaunonHoi cetu MHTEPHET, HeoOxonuMBbIX 111 OCBOCHUS JUCLIUILITUHBDY.

11.2. Meronuyeckue yka3zaHUs A1 OOYyYarOIIMXCS IO BBINOJHEHHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus n1a00paToOpHBIX pPadOT oOydaromuiics JODKEH YIayOuTh H
3aKpENUTh 3HAHUSA, NPAKTUYECKUE HABBIKM, OBJAAECTh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCIIEPUMEHTA B COOTBETCTBHH C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKOW OOyYaromerocs.
BrimonHenue 1abopaTOpHBIX pabOT COCTOUT U3 3KCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKON YacTeW U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenue 51abopaTopHBIX paboOT OO0yyaromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENesiseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIuM pelIeHre CIeIyoIUX OCHOBHBIX 3a/1a4 00yyaroIerocs:



— TI[pHOOpEeTeHHE HABBIKOB HCCIICOBAHUS MPOIECCOB, SIBICHUH H OOBEKTOB,
HN3y4YaCMbIX B paMKax I[aHHOI\/’I JUCHUITIINHBI,

— 3aKpervieHHe, Pa3BUTHE M JeTaln3alys TEOPEeTHYECKUX 3HAHHM, MOJyYeHHBIX Ha
JICKIUAX;

— TOJlydeHHe HOBOW MH(OPMAIUH 10 N3y9aeMOi AUCIUILINHE,

— §OpuoOpeTeHHe  HABBIKOB  CAMOCTOSITENbHOM  paboThl ¢ Ja0OpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

B cooTrBercTBUU ¢ yueOHBIM IUIAHOM JUCIHUIUIMHA «DIEKTPOJUHAMHKAY IpEIoiaraet
npoBesieHue J1abopaTopHbIX padoT. HanMeHnoBanue nabopaTOpHbIX pabOT M COOTBETCTBYIOIIEE
UM KOJINYECTBO y4e€OHBIX YaCOB MPUBEEHBI BhIIIIE B TadIUIE 5.

JIaGopaTopHbI€ 3aHATHUS IPOBOAATCS B CIICLUAILHON JTa00paTopuu « DIEKTPOANHAMUKA U
pacripoctpaHeHne  paguoBoiH»  Kadeapber Ne 21 «PamMoTeXHMYECKHX  CHCTEM |
OITORJIEKTPOHHBIX KOMIUIEKCOB» B ayauropuu 11-01a na yn. b. Mopckoii.

Jlnst BeIMOTHEHUsT J1abopaTOpHBIX padoT, oOydarommecs Ha J0OPOBOJIBHOM OCHOBE
(bOopMUPYIOT U3 COCTaBa TPYIIILI HECKOIBKO «Opuram» mo 2 — 3 yenoBeka B kKaxaon. Kaxmoii u3
«Opuraay mpenojaBaresieM HazHadaeTcs jabopatopHas padota. Kaxmoi madoparopHoit padore
NPEIIECTBYET KOJUIOKBUYM, KOTOPBII MPOXOIUTCS CleayrouM oopa3oM. Kaxomy cTyaeHTy B
«Opuraze» mnpernojaBaTesb NMepcoHaibHO 3a1aéT 1 — 2 Bompoca, kKacaromuecs Jau00 Mopsaka
BBITOJIHEHUS JTAOOpaTOpHON paboOThl, MO0 (PU3MYECKON CYTH HCCIEAyeMOro B HEH SBICHHS.
CtyaeHT cuMTaeTcsi OMYLIEHHBIM K BBINOJHEHHIO J1a00paToOpHOl paboThl TOJBKO IMOCIIE
YCIIEUIHOM cJauu KOJUIOKBUYMA.

DKcrnepuMeHTANIbHbIE JaHHbIE, MTOJIyYeHHbIE B XOJ€ BBINOIHEHHs Ja00paTopHOil paboTh
U TIPE/ICTaBJICHHbIE B TaOIMUHON (popMme, 3aHOCATCS B MPOTOKOJ. JomycKaeTcs HaJIuuue 0JJHOTO
IIPOTOKOJIA Ha «OpHUTaILy».

3ammra 7a00paTOpPHBIX paboOT TpeArnosiaraeT Halu4yhe OoT4éra y KakIoro us3
oOyuaromuxcsi. OTYE€T [OJKeH OBbITh BBIMIOJHEH IO BCEM IMpaBWJIaM, MPETyCMOTPEHHBIM
METOAMYECKUMH yKa3aHUSMHU K J1a0opaTopHoii paboTe 1 HOpMaTHBHOM ToKyMeHTanuei BY3a.

[Tocne o3HakOMJIEHHSI C COJIEp)KaHUEM OTUETa U MPEACTABIEHHBIMU B HEM pe3yJibTaTaMU
UCCIICIOBAHM, TpenojaBareib 3aJaéT KaxJoMy H3 OOYYaIOLIMXCS HECKOJIBKO BOIIPOCOB,
Kacarolmuxcst 100 TEOpPeTHUYECKOTo MaTepuaia, H3JI0XKEHHOIO0 B METOJUWYECKUX YKa3aHHSX,
a100 aHaIM3a MOJIyYEHHBIX AKCIEPUMEHTAIBHBIX JaHHBIX. TOJNBKO IMOCHE YCHEIIHBIX OTBETOB
oOydaromierocss Ha BOIPOCHI TMPENojAaBaTeisi U YCBOCHHS WM TEOPETUYECKOro Marepuana,
CTaBUTCS OLICHKA.

Takum oOpasoM, ©pu MOPOBEAECHUH JAOOPATOPHBIX 3aHIATHI  MpernojaBaTelb
OCYUIECTBIIIET KOHTPOJIb YCIIEBAEMOCTH MOCPEICTBOM CIIEAYIOIUX CPEACTB:

® OLIEHUBAIOTCS OTBETHI CTYJIEHTOB IPH CJlay€ KOJUIOKBUYMa;

® OILICHUBAETCA YCIEIIHOE BBIIIOJHEHUE IIPOrPAMMBI UCCIIEAOBAHUM, U3JI0KEHHOM B
METOJMYECKUX YKa3aHUAX U IPaMOTHOE 0(hopMIIeHHE TPOTOKOIIA;

® OIEHMBaeTCs TIpaMoTHOe odopmieHue oTuyéra Mo JsaboparopHol pabore B
COOTBETCTBUHM C TPEeOOBAHUSMH METOAMYECKHX YKa3aHUH, a TakKe HaJMuue B
OTUYE€TE BBIBOJIOB O pe3ysbTaTax MPOBEAEHHBIX UCCIIEIOBAHNM;

® OIICHMBAIOTCS OTBETHI CTYACHTOB B XOJI€ 3aLUThI JaOOpaTOPHOI paboTHI.

Bce onieHkH, B TOM 4HCJIe UTOTOBAsl, BEICTABJIAIOTCS IT0 S-0aabHOM IIKae.

Jlnist KaKAo#M U3 yKa3aHHBIX B Tabnuile 5 mabopaTopHbix padoT B 6ubanorexe ['YAII u B
nabopaTtopuu B aya. 11-01a umeroTcss METOIUYECKHE yKa3aHUSI.

B tabmume C mnpeacraBieH TNepedeHb METOAMYECKUX YKAa3aHUH K BBIMOJTHEHUIO
1a00paTOpHBIX PadOT MO AUCHUIUTHHE «DIEKTPOAUHAMHUKA.

Tabmumna C — [lepeyeHr METOMUECKHUX yKa3aHUH K BBITTOJTHEHHIO 1a00paTOPHBIX paboT

‘ | KonnuecTBo 9K3eMIUIIpOB B ‘
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HccnenoBanue moBepXHOCTHBIX

BOJIH, paClIpOCTPAHAIOMUXCA BIOJIb IINIOCKUX
3aMeIIoNMX cucteM [Tekcr] :
MCTOANYCCKUC YKAa3aHHU K BBIIIOJIHCHUTIO
naboparopnoit pabotsr / C.-Iletepl. roc. yH-T
aspokocM. mpudopoctpoenus ; Coct. B. C.
Kanmamnukos. - CII0. : U3n-Bo I'AAII 2003.
- 25 ¢. : Tabm., rpad.
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Metoanueckast pa3padOTKa K BbIITOJIHEHHIO
nabopaTtopHoii paboTs! "HccrnenoBanue
JMCIIEPCUU U 3aTyXaHHsI BOJIH B BOJTHOBOJIE
npsiMoyronbHoro ceuenus” [Teker] :
nabopartopHas pabora / JleHuHrp. UH-T
aBuail. npudopoctpoenus ; Cocr. JI. A.
®enopona; Pen. b. T. Hukurtun. - CII6. :
W3n-Bo I'VAII, 2005. - 21 c. : Tabm., puc.
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B Mertogmueckux ykazaHHMSX K BBIIOJHEHHMIO JaOOpaTOPHBIX PabOT 0O0O3HAYEHBI LIEIH
KaKJI0M paboThl, MPUBOIUTCS MEPEUCHD JTA0OPATOPHOTO 000PYIOBAHUS U CXeMa JJabopaTOpHOU
yCTaHOBKH. B ckaToil (hopMe IaHbl OCHOBHBIC TEPMHUHOJIOTHUECKUE MOHSATHS, OTHOCSIIHECS K
UCCIICIOBAaHHIO, Pa3bsICHEHA CYTh UCCIEAYEMBIX (PH3MUECKUX SIBICHHMA, MTPUBEICHBI PACYETHBIC
dopmynbl. Tam ke mpeAcTaBleHbl TAOIHMIBI SKCIEPUMEHTAIBHBIX JAHHBIX, MOTYYEHHBIX
00ydJaromMMucs B XOJ€ BBIMIOJTHEHUS JabopaTopHOil paboThl. Kpome TOro, Meromudeckue
yKa3aHUs COJIEPKAT KaK TJIaH MCCIEIOBaHUs, TaK U METOAUKY 00OpabOTKH SKCTIEpUMEHTAIBHBIX
JIAHHBIX, CIIOCOOBI UX TIPEACTaBICHUS (ITOCPEACTBOM TaOJHIl U TpadUKOB), a TAKKEe MPUMEPHBIC
KOHTPOJIbHBIE BOMPOCHL. OTIOENbHBIM TYHKTOM B METOJUYECKHX YKA3aHUSAX H3JI0KEHO
cojiepKaHue 0T4éTa 0 JIabOpaTOpPHOM padoTe.

CrpykTypa ¥ (hopMa 0TYETA O JaOOpaTOPHOM padboTe

[IpuBomsTCS B METOAMYECKMX YKa3aHUSAX K BBIMOJIHEHUIO JIaOOpaTOpHBIX padoT,
npeAcTaBiIeHHBIX B Tabnwuie C, a TakKe B pasziesie HOpMaTUBHOM MokyMeHTanuu caita ['Y ATl
http://guap.ru/guap/standart/titl_main.shtml.




TpeboBanus K 0hOpMIIEHHIO OTYETA O Ja00PATOPHOH padboTe

[IpuBoasiTCS B METONMYECKHX YKAa3aHUAX K BBIMOJHEHUIO JIA0OpAaTOpPHBIX padoT,
npenacTaBieHHbIX B Tabnuie C, a Takke B pasliere HOPMATUBHOM JokyMeHTanuu caita ['YAII
http://guap.ru/guap/standart/titl_main.shtml.

11.3. MeTtonuueckue yka3zaHus JUisi O0yYaroMIUXCs M0 MPOXOXKICHUIO CAMOCTOSATEIBLHON
paboThI

B Xoje BBITIONHEHUS CaMOCTOSTEIBHONH pa0O0ThI, O0YUYAONIUICS BBITIOIHSIET PaboOTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE MpEmnojaBaTesi, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATENbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paboTYy.

B mporecce BBIMOTHEHUS CaMOCTOSATENBHONW paboThl, y oOyuaromierocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUpPOBaHUE pabovyero BpeMeHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allud MPUOOpETaeMbIX 3HAHUM, o0ecredynBaeT BBICOKUUN
YPOBEHb YCHEBAEMOCTH B IMEPHOJ OOy4YEHMs, NOMOIaeT MOJIYYUTh HABBIKU IOBBIIICHUS
npohecCHOHaTBFHOTO YPOBHSL.

MetoauueckuMi ~ MaTepuajamMH, — HalpaBSIOUMMH  CaMOCTOSITENIbHYI0  paboTy
oOydaromuxcsi, IBIseTCsl yueOHO-METOMYECKUI MaTepual Mo AUCUUILIINHE, IPECTaBICHHbIC B
Tabnumax 7 u 8.

[lepeuens pecypcoB uH(popMannoHHO-TenekoMMyHHKarmonnoit cetu WHTEPHET,
HEOOXOIUMBIX JUISI OCBOSHHSI TUCIIMIUTMHBI TIPUBEICH B Ta0muIe 9.

s camocToATeNnbHOM paboThl OO0ydYaromUXCsl MO IUCHUIUIMHE «DIEKTPOIUHAMHKAY)
MIPEIOKEHBI CICAYIONINE TEMBI, IPEICTaBICHHbIE B Ta0wmie 21.

KoHnTponb camocTosTenbHONH pabOThl CTYACHTOB B TEUEHHE CEMECTpa OCYIIECTBISETCS
cienyouM obpazoM. B TeueHme cemecTpa KaXAblii CTyIEHT JOJDKEH IMPEJICTaBHUTh
mpernojiaBatento JuOo JOKIaa, JUOO MPEe3CHTAIMI0 Ha BBIOPAHHYI0O WM WM YKa3aHHYIO
npenoaasareneM TemMy. JIoKiaz TOKEH COepKaTh HE MEHEE 5 CTPaHMIL TEKCTa, IPE3CHTALUS -
He meHee 10 ciaaligos.

Kaxxnas npepcraBneHHas caMOCTOsITENbHAsI pab0oTa OLIEHUBAETCS TPEIOoIaBaTesieM 1o S-
0aNbHOI IIKaJIe UCXO/IS U3 CIENYIOUINX KPUTEPUEB:

® COOTBETCTBUS MPEAJIOKEHHOU TEME;

e KayecTBa WJUIIOCTPATUBHOIO U Irpa)uuecKoro MaTepuaios;
e TayOUHBI PACKPBITUS TEMBI.

Te noxiangel ¥ Mpe3eHTAMU, KOTOPblE HaWIy4yIIMM OOpa3oM PACKpPbHIBAIOT BBIOPAHHYIO
TEMY, MOTYT OBbITh, [0 COIJIACUIO CTYJEHTa, MPEJICTaBIEHbl Ha BceoOllee 00CykKIeHHE B XOJe
JIEKIIMOHHBIX 3aHATUH.

IIpy BBINOJIHEHHM CaMOCTOATENLHOW pPaboThl OOyyaromuecss MOTYT MOJb30BaThCs
JUTEPATYpOH U yueOHO-CIIPaBOYHBIMU MaTepuaiaMu, IPeICTaBICHHBIMU B Ta0numax 7 — 9.

11.4. Meronuyeckue ykKasaHUs [ OOy4yaroUMXcs IO TPOXOXKICHUIO TEKYILEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuXxcsi, OCYIIECTBISIEMOrO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIUIUIAHBI.

[IpoBepka ycBOEHMsS JEKIMOHHOIO MaTepHalla OCYILIECTBISETCA TECTUPOBAHUEM
CTYJICHTOB, CIIUCOK MPUMEPHBIX TECTOB MpeacTaBieH B Tadmuie 18. [loaAroToBieHHOCTH K
BBITIOJTHEHHUIO JIA0OPATOPHBIX Pa0OT MPOBEPSETCS OMPOCOM CTYJIEHTOB B COOTBETCTBHE CO
CIIMCKOM KOHTPOJBHBIX BOIPOCOB, IPEJACTABICHHBIX B METOJMYECKUX YKa3aHUAX K
n1abopaTopHBIM paboTam



11.5. Meronnyeckue yka3aHus Ui 0Oy4aroIIUXCs MO MPOXOKICHUIO MPOMEKYTOUYHON
aTTeCTalHH.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS ~ NpPEAyCMaTpUBAaeT  OLCHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (¢opMa OLEHKM 3HaHWH, MOJY4YEHHbIX OOydarouMMcs B Ipolecce
U3y4YeHUs] BCeW NUCLHUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX Ul pElIeHMs] MPAaKTUYECKUX 3ajad. DK3aMeH, KaK IpaBUJIO, MPOBOJUTCS B
HEepuoJl SK3aMEHAI[MOHHOM CEeCCMM M 3aBEpIlaeTCs AaTTeCTAllMOHHON OLIEHKOH «OTJIMYHOY,
«XOpOULIO», «yAOBIETBOPUTEIILHOY, «HEYA0BIETBOPUTEILHO.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy JUCHUTUIMHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii




	ЭИРР_25.05.03_З
	25.05.03(01)_З_ЭИРР_2025_0_21

