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AHHOTaLINI

JucuumnuHa «DJeKTpOAMHAMUKA W PACIpPOCTPaHEHHWE PATUOBOIH» BXOAWT B
00pa3oBaTeNIbHYI0 MPOrpaMMy BBICHIETO OOpa3OBaHUS [0 HAMPABICHHIO MOJATOTOBKU/
cneruansHoctd  11.05.01 «PamuosnexkTpoHHbBIE CHUCTEMBl U KOMIUIEKCHD) HANpPaBICHHOCTHU
«PannosnexkTpoHHbIE CUCTEMBI Nepenaud uHpopManumn». JuciumimHa peanusyercs kapeapoi
«No21».

JucuunnuHa HateneHa Ha (GopMHUpOBaHUE Y BBIMTYCKHUKA CIEAYIOLUMX KOMIETCHIIUMN:

VYK-1 «CnocobeH ocCymecTBIATh KPUTHUECKUN aHamu3 NpPOOJEeMHBIX CHUTyaluil Ha
OCHOBE CHCTEMHOT0 MO/IX0/1a, BbIPA0ATHIBATh CTPATETHIO ICHCTBUI

OIIK-1 «Cnocoben npencTaBUTh aICKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHI HAYyYHYIO
KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOKEHMH, 3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK U MaTeMaTUKU»

OIIK-2 «Cnoco6eH BBISIBIATH €CTECTBEHHOHAYUHYIO CYIIHOCT MPOOJIEM, BOSHUKAIOIINX
B Xxole Npo(dhecCHOHANbHON JEsITeNIbHOCTH, U NPUMEHSATh COOTBETCTBYIOIIUN (DU3HKO-
MaTeMaTHYECKUi anmapat JUJis UX popMalin3aliy, aHaJln3a U MPUHATHUS PEILIeHUsD

OIIK-3 «Crnoco0eH K JIOTMYECKOMY MBIIUICHHIO, O00O0OIIEHHI0, MPOTHO3MPOBAHUIO,
MIOCTaHOBKE MCCIIEI0BATEIbCKHUX 3aJ1ad U BHIOOPY MyTEH MX JOCTHKEHUS, OCBOCHHUIO pabOTHI Ha
COBPEMEHHOM HM3MEpPUTEIbHOM, JUArHOCTHUYECKOM U TEXHOJIOTMYECKOM 000pyAOBaHHUH,
UCTOJB3YeMOM Ui  pEIIeHUs pa3IMYHbIX HAyYHO-TEXHWYECKUX 3aJad B  00JacTu
Pasto3JIEKTPOHHONW TEXHUKHU U MHPOPMALIMOHHO-KOMMYHHUKAI[UOHHBIX TEXHOJIOTU I

OIIK-6 «Cnoco0GeH yuuTBIBaTh CYIIECTBYIOIIME M IEPCIEKTUBHBIE TEXHOJIOTUU
NPOU3BO/ICTBA PAJINO3IEKTPOHHOM annapaTypsl IPH BHITIOJTHEHUH Hay4YHO-HCCIIEA0BATEIBCKON 1
OTIBITHO-KOHCTPYKTOPCKHUX paboT»

OIIK-8 «CrocobeH HCTonb30BaTh COBPEMEHHBIE MPOTPaMMHBIE U MHCTPYMEHTAIbHbBIE
CPEJCTBAa KOMIBIOTEPHOIO MOJEIMPOBAHUS AJISl PELIEHUS pa3iIMYHbIX HCCIE0BAaTENbCKUX U
npodeccuoHaIbHBIX 3a/1a49»

CopepxaHue  UCUUIUIMHBI ~ OXBaThIBAa€T KPYr  BOIPOCOB, CBSA3aHHBIX C C
3IIEKTPOMAarHETH3MOM.

Jannas nucnuruiiHa oO0BeIUHSET TNpoOJEeMbl, OCHOBAaHHbIE HAa CBOWCTBAX H
0COOEHHOCTSIX AJIEKTPOMAarHUTHOro nosist. ['maBHOM 3ajaueil ABiIsieTCS pacKpbITHE (PU3MUECKOTO
COJIEp’KaHUSl AJIEKTPOMATHUTHBIX MPOLECCOB B PA3IMYHBIX Cpelax, CTPYKTypbl IoJed u
MOBEJICHUSI BOJHOBBIX sBieHUH. Oco0asi poiib OTBOIMTCS ypaBHEHUsM MakcBela, KOTOpbIE
HanOosiee TMOJHO OMHUCBHIBAIOT BCIO COBOKYMHOCTH JJEKTPOMAarHUTHBIX — SIBICHUM B
MaKpOCKOITMYECKUX MacIITadax.

N3ydenrne AMCHMIUIMHBI JOMKHO CIMOCOOCTBOBATH YCBOCHUIO (DU3MYECKOW CYIIHOCTH
BOJIHOBBIX IIPOLIECCOB, NMPUYMH M HMCTOYHUKOB M3JIY4YEHMs] BOJIH, METOAOB DELIEHHUS 3a1ay
ompejeieHus ToJel Ha 3agaHHBIX paccTosHUsAX. Ocobyio poib 37ech Hrpaer To
00CTOATEIHCTBO, KaK BOJHBI BEIyT ce0s B pa3IMUHBIX OJHOPOAHBIX U HEOIHOPOJHBIX Cpeax,
Ha FpaHHULE pa3jiera cpell, Kak OHH MPEJOMIISIOTCS U OTPayKatoTCsl.

N3yuenne nucuUIuIMHBL Ja€T MPEACTaBICHUE O Pa3IMYHBIX HANPaBISIOUINX CTPYKTYpax,
YTO KpailHe BakHO B Bompocax TexHuku CBY, o 3amemnsfronmx CTpyKTypax, Ha KOTOPBIX
MOCTPOEHBI MHOTHE 3JIEMEHTHI PAaIUO3JIEKTPOHUKH, O PE30HATOPax, UIMPOKO HCIOIB3yEMBIX B
Pa3IMYHBIX PaIUOCUCTEMAX.

JlaHHas JAWMCUMIUIMHA JAeT BO3MOXKHOCTh IOHATH 3aKOHOMEPHOCTH  YCJIOBHUM
pacnpocTpaHeHUs PaJHOBOIH B OKOJI03EMHOM IPOCTPAHCTBE, B HIDKHEH U BepxHel atmocdepe.

C ¢Qusmueckoil TOYKH 3pEHHS PACCMATPHUBAIOTCS pa3lWYHBIC SBICHUS - PACCESTHHE,
midpakuus, pedpakius U T. A. Baxknas poiab OTBOAMTCS 3/1€Ch IMOBEACHUIO PAJAMOBOJH B
YCIIOBUSIX BO3ACHCTBUS HAa HUX Pa3IMYHOTO POJa MPEnsSTCTBHMA.

[IpernofaBanrie MUCHMIUIMHBI TPEIyCMATpUBAET CleAytomme (HOpMbI OpraHU3aIUH
y4eOHOr0 Tporiecca: JISKIIUH, J1abopaTopHbie padOThI, CaMOCTOSTENbHAs paboTa 00ydaromerocs.



[IporpamMmoil AMCHUILTMHBI MPEIYCMOTPEHBI CIEAYIOIIME BUIIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTECTAIUs B opMe IK3aMeHa.

OO6m1ast TpyJI0OEMKOCTh OCBOSHHUS JUCIUILIMHBI COCTaBIseT 4 3a4eTHBIX €AMHHUIIBI, 144
gaca.

S3b1K 00yUYEHUS IO TUCHUTIIIMHE KPYCCKUN »



1. IlepeuyeHb mIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS 110 TUCLUTIIMHE

[Tenu npenonaBaHysl TUCLIUTUINHBI
JlaHHas JUCHUIUIMHA OOBbeAuHSeT NpoOJieMbl, OCHOBaHHbIE Ha CBOWCTBaX M
0COOEHHOCTSX 3JIEKTPOMarHUTHOrO 1ouisl. [ 1aBHOM 3aaueil sIBISIETCS pacKpbITHE (PU3HUECKOTO
COEpKaHUS DJIEKTPOMATHUTHBIX IPOLECCOB B PA3NIMUHBIX Cpelax, CTPYKTypbl IOJEH U
IIOBEJICHUSI BOJIHOBBIX siBIeHUM. Oco0ast posib OTBOOUTCSA ypaBHEHHMsIM MakcBeiia, KOTOpbIE
Haubosee TMOJHO OIHUCHIBAIOT BCIO COBOKYHNHOCTh  3JIEKTPOMAarHUTHBIX  SIBJICHUH B
MaKpOCKOITUYECKUX MacIITadax.

W3yyeHune AUCHUIUIMHBI JOJKHO CHOCOOCTBOBAaTh YCBOEHHUIO (M3NYECKON CYIIHOCTH
BOJIHOBBIX IIPOLECCOB, NMPUYMH M HCTOYHHKOB M3JIY4YEHHs BOJH, METOJOB pELICHUS 3a1ady
ompeneNeHus TMoyied Ha 3aJaHHbBIX paccTosHMAX. OcoOyro posib  37ech WIrpaer To
00CTOATENBCTBO, KaK BOJHBI BEAyT ce0sl B Pa3IMUYHBIX OJAHOPOJIHBIX M HEOJHOPOIHBIX CPElax,
Ha IPAHULE pa3lea cpell, KaK OHH IIPEIIOMIISIOTCS H OTPaXKAOTCA.

N3ydeHne NUCHUILIMHBL AA€T MPEICTABICHUE O Pa3IUYHbIX HAIIPABIIOIUX CTPYKTypax,
4YTO KpaiiHe BaKHO B Bompocax TexHuku CBY, o 3aMemsiomux CTpPyKTypax, Ha KOTOPBIX
IIOCTPOEHBI MHOTHE JJIEMEHTHI PAJUOIIEKTPOHUKH, O PE30HATOPAX, UIMPOKO HCIOJb3YyEMBIX B
Pa3IMYHBIX paJUOCUCTEMAX.

1.1.

JlanHast ~ OUCLMIUIMHA  J1a€T  BO3MOXHOCTh  IIOHATH  3aKOHOMEPHOCTH  YCJIOBMM
pacIpoCTpaHEHUsI PaJHOBOJIH B OKOJIO3EMHOM IIPOCTPAHCTBE, B HIKHEI U BepxHeH aTMocdepe.
C (Qusnueckoll TOUKM 3pEHHUs PACCMATPUBAIOTCS pa3jIMUHbIE SBJICHUS - paccesHue,

mudpaknus, pedpaknus u T. n. BakHas poiab OTBOAMTCS 371€Ch IOBEICHHUIO PAJMOBOIH B
YCJIOBUSX BO3JICMCTBUS HAa HUX PA3JIMYHOTO pOJia MPENATCTBUH.

1.2. JlucumnianHa BXOAUT B COCTaB 00s3aTEIbHON YacTH 00pa30oBaTeIbHON IPOTpaMMBbl
BhICcIIero oopazosanus (ganee — OI1 BO).

1.3. TlepeueHb MmIaHUPYEMBIX PE3YyJIbTATOB O0YUYEHHS IO JUCIIUIUINHE, COOTHECEHHBIX C
IaHupyemMbiMu pesyiabtatamMu ocBoenust OIT BO.

B pesynbTare M3ydeHus TUCHUIUIMHBI OOYYaIONIUICSA JODKEH 00JakaTh CIAEAYIOIIUMHU
KOMIIETEHIMSAMH WM UX YacTsMHu. KoMIeTeHMy u MHANKATOPBI UX JOCTHKEHUS TPUBEACHBI B
Tabmuie 1.

Tabmuia 1 — [lepeyeHb KOMIIETEHIIMI U UHIMKATOPOB UX JOCTHKCHUS

Kareropus (rpymnma)

KO,I[ 1 HAMMCHOBAHHC

KO,I[ W HAMUMCHOBAHWEC MHAMUKATOPA

KOMIIETEHLIU U KOMIIETEHLIUHA JIOCTUKEHUS KOMIIETEHLIUA

VYK-1 Crnocoben

OCYILIECTBIIATH

yi N VK-1.3.1 35aTh METOIBI CHCTEMHOTO U
KPUTHYCCKUHN aHaJIN3
KPUTHUYECKOTO aHAIIN3a; METOTUKH
YHUBepcaTbHbIE POOJICMHBIX N .
N pa3paboTKH CTpaTeruu JeUCTBHUH IS

KOMIIETEHLIUU CUTyaluii Ha OCHOBE

CHCTEMHOT'O MOJAX0/a,
BBIPaOaTHIBATh
CTpaTEruI0 NeUCTBUI

BBIABJICHHA U PCIICHUA HpO6J’IGMHOﬁ
CUTyalnn

O6menpodeccrnoHaabHbIC
KOMIICTCHIIUU

OIIK-1 Cnocoben
NPE/ICTaBUTh
aJICKBaTHYIO
COBPEMEHHOMY
YPOBHIO 3HAHUU
HAy4YHYIO KapTUHY
MHPA Ha OCHOBE
3HaHUS OCHOBHBIX
MOJIOKEHHM, 3aKOHOB
Y METOJI0B
€CTECTBEHHBIX HAYK U
MaTEeMaTUKHU

OIIK-1.B.1 BmazeTs HaBREIKAMU
WCIIOJI30BaHUS 3HAHUH (PU3HUKHU U
MAaTEeMAaTHKH MPU PEIICHUH MPAKTHYECKUX
3a71a4




Oo6menpodeccruonanbHbIE
KOMIICTEHIIUU

OIIK-2 Cniocoben
BBISIBIISITH
€CTECTBEHHOHAYYHYIO
CYIIHOCTH Ipo0JIeMm,
BO3HUKAIOIIUX B X0O/1€
npodeccuoHaIbHON
NeSITeTbHOCTH, U
PUMCHSTh
COOTBETCTBY FOILIMH
¢dusuko-
MaTeMaTHYECKUU
ammapar AJis ux
dbopmanuzanuu,
aHaIHM3a U IPUHATUS
pelieHus

OIIK-2.3.1. 3HaTh: nmpoduIIbHBIE Pa3ACIIbl
MaTeMaTHYeCKUX U €CTECTBEHHOHAYYHBIX
JTUCUUTLIHH.

O6menpodeccrnoHaabHbIC
KOMITCTCHIIUU

OI1IK-3 Cnoco0OeH k
JIOTUYECKOMY
MBIIIICHUIO,
0000I11IEHHIO,
MIPOTHO3UPOBAHHUIO,
[IOCTaHOBKE
HCCIIENOBATEIBCKUX
3a/1a4 U BbIOOpY
IIyTeN UX
JOCTH)KEHHS,
OCBOCHHIO pabOTHI Ha
COBPEMEHHOM
U3MEPHUTEITHHOM,
JUArHOCTUYECKOM
TEXHOJIOTHYECKOM
o0opyoBaHMH,
UCTIOTB3YEMOM JIJISt
pelIeHus pa3TuIHBIX
HAYYHO-TEXHUYECKUX
3a1ay B o0JacTu
PaTHO3TIEKTPOHHOM
TEXHHUKHU U
UH(POPMAIOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOT UM

OIIK-3.3.1 3HaTh METO/ABI PEIICHUS 3a71a4
aHaJM3a U pacuera XapaKTepUCTHUK
PaAMO3TIEKTPOHHBIX CUCTEM U YCTPOUCTB C
MIPUMEHEHUEM COBPEMEHHBIX CPEJICTB
WU3MEPEHUS U TPOCKTHPOBAHUS

O6menpodeccrnoHaabHbIC
KOMTICTCHIIUU

OIIK-6 Cniocoben
Y4HUTHIBATH
CyLIECTBYIOIIUE U
NEPCIIEKTUBHBIC
TEXHOJIOTHH
IPOU3BOJICTBA
PazMOd’IEKTPOHHOM
anmnaparypsl IIpu
BBINIOJTHEHUH HAYy4YHO-
HCCIIEJ0BATENbCKON 1
OIIBITHO-
KOHCTPYKTOPCKHX

OIIK-6.3.1 3HaTh COBpeMEHHbIE TEHICHIIUT
Pa3BUTHS SJIEKTPOHUKH, U3MEPUTEITLHOU U
BBIYHCIIUTEILHON TEXHUKH,
WHPOPMAIIOHHBIX TEXHOJIOTUH




pabor

OIIK-8 Cnocoben
UCTIOJTh30BATh
COBpPEMEHHBIE
pOTPaMMHBIC
UHCTPYMEHTAJIbHBIC
ObmenpodeccuoHanbHbIE | CPECTBA OI1K-8.3.1 3HaTh COBPEMEHHOE COCTOSIHHE
KOMIICTCHIIUU KOMITBIOTEPHOTO 00macTu MpoPeCCHOHANBHOM NeSATEIIBHOCTH
MOJICITUPOBAHHUS IS
PECUHICHUA pa3JIMYHBIX
UCCIICIOBATEIbCKUX U
npoQecCuOHaTbHBIX
3a1a4

2. Mecro npucummiuabl B ctpykrype OI1
JucnumnnuHa MokeT 6a3upoBaThCs Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaIOIUMUCS
MIPU U3YUEHUU CIIEIYIOUIUX TUCHIUTLINH:
-« »,
-« »,

3HaHMs, MOJy4YEHHBIC TNMPU HM3YYCHWH MaTepuayia JaHHOW TUCITUIUIMHBI, UMEIOT Kak
CaMOCTOSITeJIbHOE 3HAYCHHUE, TAK U MOTYT MCIIOIb30BATHCS MTPU U3YYCHHUH IPYTUX TUCHIUTLINH:

-« »,

-« »,

3. OOBeM U TPYIOEMKOCTh JTUCIMILIAHBI
Jlanabie 00 o0meM o0ObeMe JMCHUIUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHIOB Yy4eOHOM
paboTHI IO TUCIUILTUHE (U pacIpeie]ICHHE dTOW TPYAOEMKOCTH 10 CEMECTPaM ) IIPEACTABICHBI B
Tabuie 2.

Tabmuma 2 — O6beM U TPYJIOEMKOCTh JUCIIHIIIHHBI

TpyaoeMKocTb 1o
Bun yueOHoii paboTsl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocmos OuCUUnIUHbL, 4/ 144 4/ 144
3E/ (yac)
Ayoumopnule 3anamus, BCETo 4ac. 51 51
B TOM 4YHCJIE:

nexrmu (JI), (gac) 34 34

npakTuieckue/ceMmunapckue 3ansatus  (I13),

(gac)

naboparopuslie paboTsl (JIP), (wac) 17 17

KypcoBoi mpoekT (pabora) (KII, KP), (1ac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (4ac) 57 57
Buo npomescymounoii ammecmayuu: 3adyer,
mudd. 3ader, sk3ameH (3adger, udd. 3aq, OK3. OK3.
DK3.%%)

ek o
Tlpumeuanue:  kaHaAMIATCKHUI SK3aMEH



4. CopepxaHue TUCIUILIAHBI

4.1. PacnpeneneHue TpyA0EMKOCTH JTUCIIUTIIMHBI 10 pa3jiesiaM 1 BUaM 3aHITHH.
Paznensl, TeMBI TUCIMILTUHBI M KX TPYJIO0€MKOCTh MPUBEICHBI B TabuIe 3.

Ta6nuia 3 — Pa3iensl, TEMbl TUCIUILTUHBI, UX TPYAO0EMKOCTh

Pasznensl, TeMbI AU CIUIIIMHBI Jlexyun 113 JIP KII CPC
(qac) (C3) (qac) (qac) (qac)
Cemectp 5
Pasznen 1. OCHOBHBIE TTOJIOKEHUSI TEOPUU 10 11
JJIEKTPOMAarHeTu3mMa
Paznen 2. M3nyueHue 6 3 14

OJICKTPOMArHuTHOI'O IMOJIA

Pasnen 3. [mockue 35ieKTpoMarHuTHbIE 4 2 9
BOJIHBI

Paznen 4. Jlunuu nepenayu, BOJTHOBO/IbI 6 6 13
Pasznen 5. PacnpocTtpanenue pajanoBOJIH 8 6 10
Htoro B cemectpe: 34 17 57
HUroro: 34 0 17 0 57

4.2. CopeprkaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHM.
CopeprkaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHATUN IPUBEJICHO B TabwIe 4.

Ta6JII/II_[a 4 — Coz[epmaHHe Pas3acioB U TEM JICKIIMOHHOI'O ITUKJId

Howmep pa3znena

Hazpanue u COACPIKAHNUC pa3ACI0B U TCM JICKIIMOHHBIX 3aHATHMN

1

OcCHOBHBIE ~ TIOJIOKEHHS ~ TEOpPUU  BJIEKTpOMarHeTu3Ma
NHTerpanbusie 51 middepeHnmanbHbIe ypaBHEHUS
anexktpomarHetusMa Jluddepenunansias ¢opma 3akoHa Owma.
3akoHbl: ['aycca, HEpa3pbIBHOCTM MAarHMTHBIX CHJIOBBIX JIMHUH,
MOJHOTO TOKA, 3JICKTPOMAarHUTHOM WHIyKIMU. MarepuaibHoe
YPaBHEHUE JUJIS DJIEKTPUYECKOrO TOJs. SIBlIeHne HAaMarHUYUBaHMs.
ITonnas cucrema ypaBHeHuM Makcseruia. YpaBHeHuss Makcseiia
IS MOHOXPOMAaTHYECKUX KoJIeOaHuH. KommiekcHas
OUDJIEKTPUYECKAsh  NPOHHULIAEMOCTb.  YIOJd  JUDJIEKTPUYECKHX
norepb.  YpaBHeHus l'ensmronsuna.  BomHOBON  Xapaktep
AJIEKTPOMAarHUTHOTO  TOJds. ['paHnMuHBle  yCIOBHSA  OHEPrus
AJIEKTPOMAarHUTHOTO TOJIA. OHEPreTUYECKUe COOTHOIIEHUS B
3IEKTPOMAarHUTHOM oJe. Teopema YmoBa-IloiiHTHHTa.
I'pannysble  3aauM  JICKTPOAMHAMUKHA. AHAJIUTHYECKHE U
YHCJIEHHBIE METObI PELICHHS TPAHUYHBIX 3a/1a4.

N3nydenue 3JIEKTPOMAarHUTHOI' O OJIs N3nydyenue
JJIEKTPOMArHUTHBIX ~ BOJIH B CBOOOJHOM  IPOCTPAHCTBE
ONeKTpoAMHAMHUYECKUE TOTCHIMANBI TeopeMa 3ama3abIBaroInx
MIOTEHIIUAJIOB Bo30yxnenue 3NEKTPOMAarHUTHBIX noJuen
3aJJaHHBIMA HcTOYHMKaMu Jludpakumonusrii Meron Kupxroda u
U3JIy4YCHUE JICKTPOMArHUTHBIX BOJIH PA3JIMYHBIMU UCTOYHUKAMH

[Tnockue anekrpomarHuTHBIE BOJHBI Ilnockue BOJIHBI B
pasnuuHbIX cpenax HopmanbHOe nazneHue BOJNH HA MIEalbHbBIN
Metaul HopmanbHOe mazneHue BOJIH Ha JUIEKTpUK Ilanenue
BOJIH IIOJ IPOU3BOJIBHBIM yrioM Yrou bprocrepa IlomHoe




BHYTPCHHCC OTPAKCHUC

Jlunun nepenayu, BOJIHOBOJBI DJIEKTPOMATrHUTHBIE BOJIHBI B
HanpaBSIONIMX cucTeMax Buasl HamnpapiIsiOIMX — CHUCTEM,
COOCTBEHHBIE BOJIHBI B BOJHOBO/AX, IOBEPXHOCTHBHIE BOJIHBI,
BOJIHBI B MMKPOIIOJIOCKOBBIX, IIEIEBBIX M KBAa3MONTUYECKHX
cucreMax, Bo30yX/IeHUE HANPABIAIONIMX CUCTEM, OTEPU IHEPIUU
DJeKTpOMarHuTHele Kone0aHus B OOBEMHBIX pe30HATOpax
Pesonatopsl mpocTtoii  ¢GopMBI, CcOOCTBEHHass JTOOPOTHOCTH
PE30HATOPOB

Pacripoctpanenue paanoBoiH. PacnpocTpaneHue paanoBOIH
BOJIM3U TIOBEPXHOCTH 3eMiii 3aKOHBI PACIPOCTPAHEHHUS] BOJH HaJl
MOBEPXHOCTHIO 3emin, B atMocdepe u nonochepe TpomochepHoe
pacipocTpaHeHUe paJuOBOJIH PacnpocTpaHeHHe pajHOBOJIH B
YCIIOBHUSX MEPECEYCHHON MECTHOCTH M NPH HAJIMYUH MPEISTCTBUI

Mojaenu U METOIbI pacucTa paguoTpacc

4.3. TlpakTuyeckue (CEMUHAPCKUE) 3aHATUS

Tembl IpakTUYECKUX 3aHATUN U UX TPYIOEMKOCTb IIPUBEIEHBI B TabIHIIE 5.

Tabnuua 5 — IlpakTHueckre 3aHATHS M UX TPYAOEMKOCTb

No
Ne TeMbl mpakTU4EeCKUX . | TpynoemkocTs, | pazznena
o ®DopMBI PAKTHYECKUX 3aHATUH
/11 3aHATUHA (dac) JIUCIIAIT
JIMHEI

Y4eOHBIM TUIaHOM HE MPETyCMOTPEHO

Bcero

Ilpumeyanue: npaxmuueckue (cemuHapckue) 3aHAMUL — MOSYM

npoxooums 8

UHMEpAKmueHol ¢opme: peuileHue CUMYAYUOHHBIX 3a0a4, 3aHAMUSL N0 MOOETUPOSAHUIO
PpeanvuulX YClosull, 0ellogble Uzpbl, USPo8oe HNPOEKMUpPOsanue, UMUMAYUOHHbIE 3aHAMUSL,
8ble30Hble 3aHAMUA 6 OpeaHu3ayuu (npeonpusmus), 0en08as yyeOHas uepd, poaesds uepd,
NCUXONI02UYECKULL MPEHUHS, KellC, MO32080U UWMYPM, 2PYNNOGble OUCKYCCUU U M.O.

4.4. JlaGopaTopHbIe 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh ITPUBEJICHBI B TAOHIIE 6.

Tabnuia 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

Ne paznena
No Tpyn0eMKOCTb,
HaumenoBaHnue 1abopaTtopHbIX padoT JUCLUTIINH
n/m (1ac)
3
Cemectp 5
| HccrnenoBanme qudpakiiiy 3JIeKTPOMArHUTHBIX BOJIH 3 2
2 | MccnenoBaHue 3J€KTPUYECKUX NTApaMETPOB CPeENL € 3 5
LIEPOXOBATON TOBEPXHOCTHIO
3 | HccnenoBanue CTpyKTyphl 2JIEKTPOMAarHUTHOTO TIOJISI HAJ| 3 4
IIPOBOJSIIEHN TOBEPXHOCTHIO
4 | UccnenoBaHue MOBEPXHOCTHBIX BOJIH M 3aMEUISIOLINX 2 3
CTPYKTYD
5 | HccnenoBanue xapakTepa 2JEKTPOMarHUTHBIX MOJIEH B 3 4
BOJIHOBOJIE
6 | Biusnue 30H @peHens Ha pacnpocTpaHEeHHe 3 5




| QJICKTPOMAIrHUTHBIX BOJIH

Bcero: | 17

4.5. KypcoBoe npoeKTUpOBaHKE/ BBHITIOIHEHUE KYPCOBOM pabOThI

Y4eOHBIM [TaHOM HE MPETyCMOTPEHO

4.6. CamoctosTenbHas paboTa 00yJaromuxcs
Bugpr camocrosiTenbHOM paboThI U €€ TPYI0EMKOCTh TPUBECHBI B TabiHIe 7.

Ta6mmia 7 — Busibl caMOCTOSTENbHOM pabOThI U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocTosiTenbHOM paboThI
qac qac
1 2 3
W3ydenune TeopeTHnIecKoro MaTepuaa
42 42
mucruiuirabl (TO)
Kypcosoe npoexrtuposanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI3)
Brimonnenue pedepara (P)
[TonroroBka K TEKyIIeMy KOHTPOIIO 10 10
ycneBaeMoctd (TKY)
Jomamuee 3ananue (/13)
KonTponbHbie paboThl 3a04HUKOB (KP3)
[ToaroroBka Kk MpoMeKyTOUYHOU 5 5
arrectanuu (ITA)
Bcero: 57 57

5. Ilepedyenp yueOHO-METOAMUECKOTO OOCCIICUCHHS

JUTS CAMOCTOSITENTEHOM PaboThl 00YUAIOIIMXCS TIO JUCIUILTHHE (MOJIYIIIO)
Y4eOHO-METOAMUECKIE MaTepHaNbl JUIsl CAMOCTOATEILHON pPabOThl OOydYarOIIMXCs YKa3aHbI B

ma. 7-11.

6. IlepeueHb ne4aTHBIX U JIEKTPOHHBIX YUEOHbBIX M3AaHUMN
[lepedyeHb eyaTHBIX ¥ AJIEKTPOHHBIX YUeOHBIX U3/IaHH MTPHUBE/ICH B Tabmmie 8.
Tabnuna 8— [lepeyeHb MeYaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3IaHUN

Mudp

bubmmorpaduueckas cceutka / URL anpec

KomuuectBo
IK3EMILISIPOB B
oubamorexe
(KpoMe 3IIEKTPOHHBIX
AK3EMILISIPOB)

537.8(075) T 83
537

DNeKTpoIMHaMUKa U MUKPOBOJIHOBAS! TEXHUKA!
yuebnuk/ A. 1. I'puropsbes. - 2-e u3M., AOM.. -
CII6.: Jlans, 2007. - 704 c.

100(2), TC(12),
rcu3(l)

621.396.2 K 85
621.396

Hampasnsiromue cpespl B 3JIEKTPOCBSI3U U
CPENICTBA UX 3aIIUTHI: yueOHoe mocodue/ A. @.
Kpstuko; C.-Ilerep6. roc. moauTexH. YH-T. -
CII6.: M3x-Bo IlonuTexH. yH-Ta, 2012. - 132 c.:

CO(10), ®O(4)

621.371+537.8](07
5)537.8(075) K78
621.37

DneKTpoAMHAMHKA U PACTIPOCTPAHEHUE
pamauoBoiH: yueoHoe mocobue/ H. I1. Kpactok,
H. JI. ApimoBuu4. - M.: Beicmr. mik., 1974. - 536 c.

®0(2), TC(20),
CO(4)

621.37

DNEKTpOANHAMHKA U PACTIPOCTPAHCHUE
panuoBonH: yueOuuk/ b. M. Ilerpos. - 2-e u3.,

®O(8), U3(1)




uctp. - M.: l'opsiuast nunus - Tenekom, 2004. -
559 ¢

621.371+537.8](07
5)537.8(075) M26
621.37

DNEeKTpOAMHAMUKA U PACTIPOCTPAHECHUE
paauoBoaH: yueOHoe nmocodue/ I'. T. Mapkos, b.
M. Iletpos, I'. II. I'pynunckas. - M.: Cos.
paauo, 1979. - 374 ¢

®0(2), TC(52),
CO(1), KJTU3(1)

Hanunos 0. H., Kpactok B. H., Hukutun b. T.,
®enoposa JI. A. Texuuueckas
JIEKTPOIMHAMUKA U AaHTCHHBI.
OnekTpoarHamMuka: Yueb. mocooue / CaHKT-
[TeTepOypreKuii HHCTUTYT aBUAITHOHHOTO
npubdopoctpoenust. CII6., 1992. 165 ¢

26-25

DJIEKTPOIUHAMUKA, PACTIPOCTPAHCHHE
PaJINOBOIIH, aHTCHHBIC YCTPOHCTBA
CBEPXBBICOKHX 4acToT: [Iporpamma,
KOHTPOJIBHBIC BOTIPOCHI U METOIMYECKHUEC
yKa3aHHs K BBIMOJHCHUIO KOHTPOJIBHBIX paboT/
C.-IletepO. roc. YH-T a3pOKOCM.
npubdopoctpoenus; coct. JI. A. degopora, IO.
H. lanumnos. - CI16.: PUO I'VAII, 1998. - 36 c.

CO(45)

7. MHPOPMAIMOHHO-TEIEKOMMYHUKAaMOHHOH cetu «IHTepHET»

IIepeuyenn

TCHCKOMMYHHKaHPIOHHOﬁ CCTH

NpUBeJICH B TabiuIe 9.
Tabmuma 9 -—

SJICKTPOHHBIX

pecypcoB WH(POPMAIMOHHO-
HEOOXOMUMBIX ISl OCBOCHHS IUCIMITTHHBI

00pa3zoBaTeNbHbIX
«HHTEpHETY,

[lepeueHb AIEKTPOHHBIX 00pa30BATENBHBIX PECYpPcOB HMH(OPMALMOHHO-

TEJICKOMMYHUKAIMOHHOM ceTu «HTEpHET»

URL anpec

HaunmenoBanue

http://nids.guap.ru

Jleknuu no snexrpoanHamuke u PPB

http://lib.aanet.ru/

OnexktponHas oubnroteunas cucrema I'Y AIl (uist moctymna
He00X0/IMMa aBTOPH3aIKsl 110 HOMEPY YUTATEIbCKOTO OMIeTa).

http://techlibrary.ru/

Texuuueckasg OUOIUOTEKA.
[TepeBoaHBIC M PYCCKOS3BIYHBIC H3aHUS, O0BCTUHEHHBIC B
OOIIMIA KaTaJor HAYYHO-TEXHUYCCKOM JINTEPATYPHI.

http://www.rsl.ru

Poccuiickas rocypapcTBeHHast Onudbanorexa

http://www.nlr.ru

Poccuiickas HammoHanpHas OMOIHoTEKA

http://www.libfl.ru

Bceepoccuiickas rocygapcTBeHHas OUOIMOTeKa HHOCTPAHHOM
matepatypsl uM. M.U.Pynomuno

http://www.rasl.ru

bubimorexa Akagemun Hayk

http://www.benran.ru

bubmmorexa PAH mo ecrecTBeHHBIM HayKam

http://www.gpntb.ru

["ocynapcTBeHHas myOiaryHasi HAyYHO-TeXHUYecKasi OubInoTexa

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

locynapcTBenHas myOnudHas HAYYHO-TEXHUYECKasi OMOIMoTeKa
Cubupckoro otnenenust PAH

http://lib.febras.ru

LlenTpanbHas HayyHast OnbaroTeka JlambHEBOCTOYHOTO
otneneuus PAH

http://www.uran.ru

IlenTpanpHas Hay4YHas Onbauoreka ¥Ypansckoro otaencHus PAH

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

1

bubmmorexa Konrpecca

ilttp://www.bl.uk

BpI/ITaHCKaﬂ HallOHaJIbHasA OuOIHnOTEKA

http://www.bnf.fr

@PpaHiry3ckas HalMOHaIbHas OMOIMOoTEKa

http://www.ddb.de

HCMCHKaSI HallMOHaJIbHasA OubIMoTEKa




http://www.ruslan.ru:8001/ru
s/rcls/resources

bubnunoTteunas cerb yupexIeHUI HayKu U 00pa3oBaHuUs
RUSLANet

http://www.pl.spb.ru

LentpanbHast TopoacKasi yHUBEpCaIbHasi OMOIHOTEKA HM.
B.MasikoBckoro

http://www.lib.pu.ru

Hayunas 6ubnuoreka um. M.I'opskoro Cankr-IleTepOyprckoro
I"'ocynapctBennoro yausepcuteta (CII6I'Y)

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

®dynnamenTanbHas 6udnuorexa Cankr-IlerepOypreckoro
lNocynapcrennoro Ilonurexuuueckoro ynusepcurera (CIIOITIY)

http://electrodynamics.narod.r
u/

((SJICKT];)OI[I/IHEIMI/IKEI rjiiadaMm (1)I/I3I/IKa»

http://antenna.psuti.ru/

[ToBOIKCKMI TOCYIapCTBEHHBIN YHUBEPCHUTET
TEJIEKOMMYHHMKAIM ¥ nH(OpMaTuKu Kadeapa aHTeHH

http://eqworld.ipmnet.ru/ru/li
brary/physics/electric.htm

Jlutepatypa 1o 3IeKTPUYECTBY MAarHETU3MY U AJIEKTPOIUHAMUIKE

http://sfiz.ru/forums.php?m=t
opics&s=3

DopyM MO AEKTPOANHAMUKE

8. IlepeueHb HH(OPMALIMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mporpaMMHOro OO€ClEYeHUs,, HCIOJIb3YEeMOr0 IpU OCYIIECTBICHUU
00pa30BaTEIBHOrO MpoIecca 110 JUCIUIUIMHE.
[lepeuens ncnonb3yeMoro NporpaMMHOro ooecredeHus npezcrasiieH B Tadauie 10.

Tabmuma 10— [lepedueHs mporpaMMHOTo 00ecreUeHHS

Ne /1t

HanmenoBanue

He npenycmotpeno

8.2. [lepeuenp

UH(POPMAIIOHHO-CITPABOYHBIX

CHUCTEM,UCIIOJIB3YEMBIX pu

OCYyHICCTBJICHUU 06pa3OBaT€JIBHOFO mnponecca no JMCUHUIIIINHE

[lepeuenr wUcCHONB3yeMBIX HMH(DOPMALMOHHO-CIPABOYHBIX

Tabymue 11.

CUCTCM IHPCACTABJICH B

Tabnuma 11— Ilepedyerp nHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/m HaumenoBanue
He mpenycmotpeno
9. MarepuanpHO-TeXHUYecKas 0a3a
CocraB MaTepHAbHO-TEXHUUYECKOW  0a3bl, HEOOXOOMMON sl  OCYIIECTBICHUS

00pa3oBaTeIBLHOrO MpoIlecca Mo TUCIUIUTHHE, TPEICTaBIIeH B Tadnwiel2.

Tabmura 12 — CocraB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HauMeHnoBaHue cOCTaBHON YacTHU
MaTepHaATbHO-TEXHUUECKON 0a3bl

n/o

Howmep aynutopun
(mpu HEOOXOIUMOCTH)

MynbTUMeaHiiHas JEKIIUOHHAS Ay AUTOPHUS

2 | CneunanusupoBaHHas 1abopaTopus « DNEeKTpoInHAMHUKA 1

PPB»

11-01

10. OuenouHslie CpCaACTBa Il IPOBCACHUA HpOMe)KYTOqHOﬁ aTTeCTallnn

10.1. CocTtaB OLIEHOYHEBIX

CPpCACTBAJIA TPOBCIACHUSA HpOMC)KyTO‘IHOﬁ aTTeCcTalinn

o0yyJaromuxcs 1o AUCLMIUIMHE NpuBeAeH B Tabaue 13.
Tabnuma 13 — CoctaB OLIEHOYHBIX CPEACTB ISl IPOBEACHUS IPOMEKY TOUHOM aTTeCcTalluu




Bua npomexyTouHOH arTecTaluu IlepeueHb OLIEHOYHBIX CPEICTB
OK3aMeH Crnucok BOIIPOCOB K IK3aMEHY;
3amauu;
TecTsl.

10.2. B kadecTBe KpHUTEpUEB OLEHKH YpOBHA C(HOpPMUPOBAHHOCTH (OCBOEHHS)
KOMIIETeHLIMH O0ydYarolmuMucs MpUMeHsieTcs S5-OanibHas 1IKajla OLEHKU C(HOPMHPOBAHHOCTH
KOMITETeHIIMH, KOTOpas rpuBeneHa B Tabiuie 14. B TedeHne cemecTtpa MOXKET HCIOIB30BATHCS
100-6annbHass  mKajga  MOAYJIBHO-PEHTHMHTOBOM  CHUCTEMbl  YHMBEpPCUTETa,  IpaBUia
UCMOJIb30BaHMUsI KOTOPOM, YCTaHOBJIEHbI COOTBETCTBYIOIIMM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kputepuu ouieHKH YpOBHS CPOPMUPOBAHHOCTH KOMIIETEHIMH

OrieHKa KOMITCTCHITIH % .
S GaribHas LKaa ApaKTePHUCTHKA CHOPMHUPOBAHHBIX KOMITETEHITHIA
— o0y4JarImuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOrPaMMHBIN
Marepua;
— YBEPEHHO, JIOTUYHO, MMOCIIEI0BATEILHO U TPAMOTHO €T0 U3JIaraer;
COTIHON — OMUpasich Ha 3HAHUS OCHOBHOM W JIOMOJHUTEIHHOMN JIUTEPATYPBI,
GATICHOY TECHO NPHUBS3bIBAECT YCBOCHHBIC HAYUYHBIEC MOJIOKEHUS C MPAKTUYECKON
JESITEIbHOCTHIO HAMPABIICHUS,
— yMeJI0 00OCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIC UM UJICH;
— JIeJIaeT BBIBOJIBI X1 OOOOIICHHUS
— cBOOOJTHO BJIAJICET CUCTEMOM CTICIIMATM3UPOBAHHBIX IMOHSATHH.
— o0y4Jarommiicst TBEpAO YCBOMI IPOTPAMMHBIN MaTepHall, TPaMOTHO U
M0 CYIIECTBY U3JlaraeT €ro, ONHUpasCh Ha 3HAHHUS OCHOBHOM
JTUTEPATYPHI,
(XOPOTION — HE JIOMYCKaeT CyIIECTBEHHBIX HETOYHOCTEI; 5
— YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTUYECKON JEATEIBHOCTHIO
«3aUTEHOY
HaIpaBJICHUS;
— apryMEHTUPYET HAyUHbIE TIOJIOKEHHUS;
— JIeJIaeT BLIBOJBI U 00OOIICHHUS
— BJIaJI€ET CUCTEMOM CIeIMaIU3UPOBAHHBIX MOHSITHIA.
— 00y4JaroIMiCsT YCBOMJI TOJIBKO OCHOBHOM NMPOTPaAaMMHBIN MaTepual,
M0 CYIIECTBY M3Jaraer €ro, ONnupasch Ha 3HAHUSA TOJBKO OCHOBHOM
JITEPATYPHI;
— JIOIyCKAaeT HEeCYIIeCTBEHHBIC OMTUOKU M HETOUHOCTH;
«yJIOBIIETBOPUTEIILHO .
GATTCHOY — UCTIBITHIBAET 3aTPYJHEHMS] B MPAKTHUECKOM MPUMEHEHUU 3HAHUM
HaIpaBJICHHUS;
— cmabo apryMeHTHPYeT HayYHbIE MTOJI0KEHUS,
— 3aTpyaHsAeTcs B HOpMYITHMPOBAHNY BHIBOJIOB U 00O0OIIICHHIA;
— YaCTUYHO BJIQJICET CUCTEMOM CNECIMAIM3UPOBAHHBIX MOHSITHMA.
— 00y4alomuicss HE YCBOWJ 3HAYUTENBHOM YacTH IPOTPAMMHOTO
MaTepuaa;
— JIOMyCKaeT  CYIIECTBEHHBIE OIMMUOKM W  HETOYHOCTH  IPH
«HEYIOBJIETBOPUTEIIHHOY .
«HE 3AUTCHOY paccMOTpeHUH MPo0IeM B KOHKPETHOM HAIPaBIICHUH; 3
— UCTIBITBIBAET TPYTHOCTU B MPAKTUYECKOM MPUMEHEHUU 3HAHU;
— HE MOXET apryMEHTUPOBATh HAYYHBIC MOJIOKEHNUS;
— He (OpMYJIHPYET BHIBOJIOB U 00OOIICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJJaHNS WM NHBIE MaTEpHaJIbL.
Bomnpocs! (3anaun) u1st 5K3aMeHa IpeacTaBiIeHsl B Tadiauue 15.

Tabnuua 15 — Bonpocs (3aauun) aj1s 3K3aMeHa

Ne i/m ITepedens BompocoB (3a7a4) s dK3aMeHa

1. Pusnueckuid CMbICHI ypaBHeHU MakcBeia.




2. Cuiia Jlopeniia.
3. Tok npoBoguMOCTH.
4. Tok cMenieHus, NoaIpPU3aLUOHHBINA TOK.
3. SIBneHue SNEKTPOHHOU OJISIPU3ALUH.
6. MarepuasibHble YpaBHEHHUS VIS DJIEKTPUUYECKOT0 U MarHUTHOTO TMOJIEH.
7. AHM30TPOIHBIE CPEJIbL, IOHATHE TEH30pA.
8. KomnuiekcHas qu3ieKTpuyuecKas IpOHULAeMOCTb.
9. Bexkrop IlolinTuHTA.
10. ['pannyHbIE YCIOBUSA AJIS DJIEKTPUYECKOT0 M MATHUTHOT'O TIOJIei Ha MeTaslie.
11. [Inockue, cheprueckue 1 UUINHAPUYECKUE BOJIHBL.
12. Uro sBiigercs puznyeckoi npuuuHon nsnyuenust OM BoaH?
13. DJIEeMEHTAPHBIN AJIEKTPUUYECKUM U3TydaTeb.
14. Jlnarpamma HaImpaBJICHHOCTH 3JIEMEHTAPHOTO AJIEKTPUUYECKOTO U3ITydyaTels.
15. XapakTepUCTHYECKOE CONPOTUBICHUE BaKyyMa.
16. MaruuTHsbli TOK.
17. DJIeMEHTapHBIN MIEJIEBOM U3ITydaTeb.
18. da3oBas CKOPOCTh B IUAIEKTPUKE.
19. [ToHsiTve riyOMHBI IPOHUKHOBEHHUSI.
20. Buapl nonsipuzanuu.
21. Yron Bprocrepa, nojgHOE BHYTpEHHEE OTpaKEHHE.
22. Tunsl BOJH B BOJTHOBOJIE, KJIACCU(DUKAIINS.
23. da3oBasi CKOPOCTh B BOJHOBOJIE.
24. Kputnueckas njimHa BOJIHBI B BOJIHOBOJIE.
25. JlnHa BOJIHBI B BOJTHOBOJIE.
26. OCHOBHOM THII BOJHBI B BOJIHOBO/IE.
217. W3nydaronye meny Ha CTeHKaxX BOJHOBOJIA.
28. Jlnarpamma TumoB KojebaHul IpsIMOYTOJIbHOTO BOJTHOBO/A.
29. PanmoBosiHBI B CBOOOTHOM NMPOCTPAHCTBE.
30. 3oHbl PpeHens.
31. 3eMHBIE€ BOJIHBI, MX ITOTJIONICHUE.
32. CocTaB U CTpOCHHE TPONOC(EPHI.
33. JIM3aeKTpryecKasi MPOHUIIAEMOCTh M ITOKa3aTesb MPEJIOMIICHHUS Tporochepsl.
34. Pedpaxius paguoBoiH B Tporocdepe.
35. [Tornomuienue painoBoJH B Tporochepe.
36. OOurme cBoiicTBa HOHOC]EPHI.
37. MexaHu3Mbl U HCTOYHUKU MOHU3ALIUU B HOHOC]EpE.
38. OcHoBHbBIE HOHU3WPOBaHHbIE 00JaCTH HOHOC(hEPHI.
39. [TornomuieHue u oTpaskeHHe PaJUOBOJIH B HOHOChEpE.
40. PacnpocTpanenue pagroBoJIH IpU HAJIMYUK IOCTOSSHHOTO MarHUTHOT'O MOJISL.
41. Oco0eHHOCTH pacpoCTpaHeHUs] KOPOTKUX PaJMOBOJIIH.
42. Ocob6ennoctu pacupocrpanerus YKB
Bompocs! (3amaun) s 3adera / qudd. 3adera npencraBieHbl B Tabmuie 16.
Tabmuma 16 — Borpocs (3anaun) ams 3auera / qudd. 3auera
Ne n/m [Tepeuens BopocoB (3aaa4) st 3aueTa / audd. 3auera

Yu4eOHBIM MJIAHOM HE MTPELyCMOTPEHO

[lepeyenp TeM A KypcOBOT'O IPOEKTHPOBAHMSA/BBIIONIHEHUS KypCOBOH pabOTHI
npezcTaBieHbl B Tabnuie 17.

Tabmuma 17

— Ilepedensb TeM 7151 KypCOBOTO MPOEKTUPOBAHUS/BBIMOIHEHHS KypPCOBOM paboThI




No 1/ [TpumepHbIii IepeyeHb TeM I KypCOBOTO MPOESKTHPOBAHUS/BBITOTHEHUS

KypcoBOii pabOThI

Y4eOHBIM IJIAHOM HE MIPEYCMOTPEHO

Bompockl i mIpoBeeHHMS TPOMEXYTOYHOM aTTECTalldd B BHJE TECTUPOBAHHS
npeacTaBiieHbl B Tabauie 18.

Tabmura 18 — [IpuMepHbIii mepedeHb BOIPOCOB I TECTOB

Ne n/nn [IpuMepHBIii IepedeHb BOIPOCOB AJIsI TECTOB
1. BonnoBsie ypaBHeHus [ enbMromnpiia 3To

¢ BEeKTOPHbIE BOJHOBbIC YPABHEHH /15l TADMOHUYECKHX I10JIeid,
3anMcaHHbIe B KOMILIEKCHOI (popme;

® BEKTOpPHBIE BOJIHOBBIC yPAaBHEHUS, TIO3BOJISIONINE OMICHIBATH
HErapMOHUYECKHE IEKTPOMAarHUTHBIE TOJIS;

® BEKTOpPHBIC BOJIHOBBIE YPaBHEHUS, OMUCHIBAIOINE SJIEKTPOMArHUTHBIE 0JIS B
TUAJIEKTPUYECKON cpeJie IPU YCIOBUH OTCYTCTBHS CTOPOHHHUX CHIT
AIIEKTPUYECKOr0 THIIA.

2. «KonmuecTBo 31€KTprUYecTBa, BHIXOASIIETO 32 HEKOTOPBIM IPOMEKY TOK BPEMEHU
gyepe3 3aMKHYTYIO TOBEPXHOCTH S, OTPAaHMYHMBAIOILYI0 00BEM V/, paBHO BETMUUHE
YMEHbIIEHUS HaXOIAUIeT0oCs B 00beMe 3apsizia ¢ 3a TOT Ke MPOMEKYTOK BPEMEHM».
OT0 ompenereHne XapakTepu3yer:

e 00BEMHYIO TUIOTHOCTh 3JIEKTPUYECKOTO 3apsa;
¢ 3aKOH COXPAaHEHHUs VIeKTPUUECKOT0 3aps/a;
e 3akoH Oma B nuddepeHnmaipHON Ghopme.
3. CornacHo 3aKOHY HEMPEPHIBHOCTH MOCTOSHHOTO SJIEKTPUYECKOTO TOKa
® KOJUYECTBO JIEKTPHUUYECTBA, BEIXOSILETO 32 HEKOTOPBIN MPOMEKYTOK
BPEMEHH Yepe3 3aMKHYTYIO TOBEPXHOCTH S, OrPAaHUUMBAIOILYI0 00beM V,
pPaBHO BEJIMUYMHE YMEHBIIEHNUS HaXOAsIerocss B o0beMe 3apsaia ¢ 3a TOT Ke
IIPOMEXYTOK BPEMEHU;
® TOK Yepe3 JII00YI0 3aMKHYTYIO IOBEPXHOCTH PABEH HYJII0 M JIMHUU
NOCTOSTHHOT0 TOKA HeNpepPbIBHBI, T.€. 3AMKHYTBI CAMH Ha cels;
e IpEeJel OTHOIIEHHUS TOKA IPOBOAUMOCTH CKBO3b HEKOTOPBIH 3JI€MEHT
MOBEPXHOCTH, HOPMaJIbHBIN K HAMPABJICHUIO IBUKEHUS 3apsHKEHHBIX YACTHIL,
K IUIOMIAJIM ATOTO 3JIeMEHTa S, MPH YCIOBUH, YTO S CTPEMUTCS K HYJIIO.
4 Vpasrenue Ilyaccona V’E = 1 grad (p +p ) MIO3BOJISIET OMUCATH
a
® DBJIEKTPOCTATHYECKOE IOJIE B CPeie, /i€ OTCYTCTBYIOT CTOPOHHUE 3apsiibl U
TOKH;
® CTallMOHAPHOE I0JIE;
e JJIEKTPOCTATHYECKOE IoJIe.
5. Bexrop Iloitunra /7 = lE xH J
¢ yKa3bIBaeT HaNpaBJieHHe PACIIPOCTPAHEHHS JJIEKTPOMATHUTHOM
JHEpPruu;
e OIpenersieT NOISPU3AIUI0 JICKTPOMAarHUTHOM BOJIHBI;
*  XapakKTepHU3yeT INIOTHOCTh AMEKTPUUYECKOTO TOKA MPOBOIUMOCTH.
6. Kpurepuit knaccudukanuu cpes mo 3J1eKTPUUECKUM CBOMCTBaM (yIeTbHOM

AIIEKTPUUECKOMN MPOBOJUMOCTH ) 3aBUCUT OT
® CPEIHETO 3a NEPUOJ 3HAYECHUS YHEPTUU JIEKTPOMATrHUTHOTO MOJIS;
e HamnpasieHus Bekropa [loliTtunra;
®  YacCTOThI.




OTHOCHUTENBHOCTD KJIacCU(UKAIIMH CPE]I IO AIEKTPHYSCKUM CBOMCTBAM
o0ycoBieHa

® 3aBHCHMOCTHIO KPHUTEPHS KIACCU(PUKAINH OT YACTOTHI;

® HEJIMHEHHOI 3aBUCUMOCTBIO IIAPAMETPOB CPEJIbl OT BPEMEHH;

® 3aBHCUMOCTBIO CBOMCTB CpEJIbI OT BEKTOPOB ICKTPOMATHUTHOTO TTOJIS.

ITo XapaKTEpy pacnpCacaCHusa CUIOBBIX JIMHUM B MMPOCTPAHCTBEC IIOJIA ACIIATCA HA
® TapMOHHUYCCKHUEC U HCTapMOHHYCCKHUC,
¢ (CTAalMOHApPHBIC U COJICHOUAAJIbHBIC,
® BHXPEBbIC U MIOTCHIHAJBHBIC.

Bexkrop IloiiTunra nMeer pa3MepHOCTb
e MarHUTHOM MHIyKUuu (Ti);
e snekTpudeckoro cmemienus (Ki/m);,
e 1I0THOCTH MomHocTH (BT/M?).

10.

Jlemma Jlopenua B guddepeHnnanbHoi GopMe BBIPaKaET CBA3b MEXKIY
¢ CTOPOHHUMM TOKAMH H MOJISIMH B IBYX Pa3JIMYHBIX TOUKAX
NPOCTPAHCTBA;
® CTOPOHHHMH TOKaMH U IMOJIIMU B IBYX Pa3IUYHBIX 0071acTsIX MPOCTPAHCTBA,
® [apaMeTpamMu CpeJl ¥ MOJISIMU B JIBYX Pa3JIMYHBIX TOUYKAX MPOCTPAHCTBA.

11.

Jlemma JlopeHna i1t 0€CKOHEYHO OOJIBIIOr0 00beMa MPEeICTABISAET COOO0M
MaTEeMaTHYECKYIO 3aIUCh

e Tteopemsl ["aycca-OcTporpaackoro;

® TeopeMbl B3aHMHOCTH,

® TEOpPEMBI EMHCTBEHHOCTH PEIICHUIN YPAaBHEHHUN DJIEKTPOTUHAMUKH.

12.

B coorBeTcTBHMY C NPUHIKAIIOM IE€PECTAHOBOYHOM JBONCTBEHHOCTH,
pacnpocTpaHEHHbIM Ha CIIy4ail HaJu4uus B pacCMaTpUBAEMOM 00JIaCTH CTOPOHHUX
HCTOYHUKOB MOHOXPOMAaTHYECKOI'0 MOJIA (cpesa MpoBoOAsIIast), IepecTaHOBKA
BBIIIOJIHSETCSA 10 CIEAYIOLIEH CXEMeE:

° E’<—)17,8a<—>—,ua;
o EoH & >—,0" <07

e FoH, g, <>—pu,,0," <>—0," (npaBuibHbI 0TBET!).

13.

B cOOTBETCTBUM ¢ MPUHIUIIOM EPECTAHOBOYHOM JBONCTBEHHOCTH,
pacpoCTpaHEHHBIM Ha CITy4yall HaJIM4YWs B pacCMaTpUBAEMOM 001aCTH CTOPOHHUX
HMCTOYHHUKOB MOHOXPOMAaTHYECKOTO MOJIs (Cpelia AMIEKTPUIecKas), IepecTaHOBKa
BBITIOJIHAETCS IO CJIEIYIOLIEH CXEME:

o EoH e, &—u;
o EwH,g,¢>—u,0" <0

e EoH, E <>—u,,0" <>—0 (npaBmibHbIi oTBeT! ).

14.

Jlenenue cpes Ha HEMUHEHHbBIE U TUHEHHBIE 00YCIOBIECHO
® 3aBHCUMOCTHIO (HE3aBUCHMOCTBIO) UX MTAPaMETPOB OT KOOPIUHAT CPEIbI;
® 3aBHCUMOCTHIO (HE3aBUCHMOCTBIO) UX MTAPAMETPOB OT BPEMEHH;
® 3aBHCHMOCTBIO (HE3ABUCUMOCTHI0) X APAMETPOB OT 3HAYEHH I
BEKTOPOB MOJIS.

15.

[To xapakTepy 3aBUCUMOCTH CBOMCTB Cpe/Ibl OT HANIPABJICHUS CPE/IbI ICSATCS Ha!
e HEJIMHEHHBIC U TUHCHHBIC,
® H30TPOINHbIE H AHU30TPOITHbIE;
® OJIHOPOJHBIC U HEOJTHOPOJIHBIE.




16.

[To xapakTepy 3aBUCHMOCTH CBOMCTB CpeJibl OT KOOPJAUHAT CPEbl NETATCS Ha:
e HeIWHEHHBIC U JIMHEHHEIC,
® U30TPONHBIE U AHU30TPOIHBIE;
e OJHOPOJHBbIC M HEOJAHOPOIHBIE.

17. | Ilo xapakTepy 3aBUCUMOCTH CBOMCTB CPEBbI OT BEKTOPOB 3JIEKTPOMAarHUTHOTO MO
Cpenbl AeNATCA Ha:
¢ HeJHHelHbIe U JJMHEHHBbIE,;
® U30TPOIIHBIE U AHU3OTPOIIHBIE;
® OJIHOPOJHBIE U HEOJHOPOIHBIE.
18. | MarepuanbHble ypaBHEHUS 3JEKTPOMArHUTHOTO I10JIs CBS3BIBAIOT MEXKIY COOOM
¢ BEeKTOPHI JJIEKTPOMATHUTHOIO I0JISl U AapaMeTPhI CPeabl;
® BEKTOPHI MOJISI U KOOPAUHATHI TOUKHU HAOIIOICHUS;
e [1apaMeTphl CPe] U SHEPIHIO WIEKTPOMArHUTHOTO MOJIS.
19. | YpaBHenust MakcBeiuia B quddepeHiuanbHoil popme CBSI3bIBAET MEXIY cOO0M
® 3HAYEHHUS BEKTOPOB JIEKTPOMATHUTHOIO MOJIS B pacCMaTpPUBaeMOM 00beMe C
3apsiaMH U TOKaMU, IPOTEKAIOIIMMHU B ’TOM 00BEME;
¢ 3HAYEHHS BEKTOPOB 3JIEKTPOMATHUTHOIO MO/ B HEKOTOPOii TOUKe
cpeAbl C COBOKYITHOCTHIO IUIOTHOCTEH 3aps/10B U TOKOB B 3TOH TOUKE;
® BEKTOPHI JIEKTPOMATHUTHOTO IMOJIS C TTapaMeTpaMu Cpeibl, T1ie HaOIroaaeTcs
IEKTPOMArHUTHOE M0JIE.
20. | YpaBHeHnus MakcBeiia B MHTETPAIbHON opMe CBA3BIBACT MEXTYy COOOM
¢ 3HAYEHMS BEKTOPOB 3JIEKTPOMATHUTHOIO MO B paccMaTpHBaeMOM
o0beMe ¢ 3apsiIaMU M TOKAMH, NPOTEKAIIIMMH B 3TOM 00beMme;
® 3HAYEHUs BEKTOPOB JIEKTPOMArHUTHOTO MOJIsI B HEKOTOPOW TOUKE CPEbI C
COBOKYIHOCTBIO TUIOTHOCTEH 3apsi10B U TOKOB B 3TOM TOUKE;
® BEKTOPHI JIEKTPOMATHUTHOTO MOJIS C TTapaMeTpaMu CpeJibl, rae HaOIroaaeTcs
IEKTPOMArHUTHOE MOJIE.
21. | IlpuHIUI HENPEPHIBHOCTU CUJIOBBIX JIMHUN MarHUTHOIO M0JIsl 00yCIJIOBJIEH
e 3akoHoM OMa B nuddepennmansHoi Gopme;
¢ PaBEHCTBOM HYJIIO IMBePreHI U BeKTOPAa MATHUTHON HHAYKINH (B
COOTBETCTBUM € 4-M ypaBHeHHeM MakcBesiia B 1u¢ depeHunaibHoi
dopme divB =0);
® MaTepUAIbHBIMHU YPABHEHUSIMHU 3JIEKTPOMATHUTHOTO TOJISL.
22. | B ocHoBaHuH 1-ro ypaBHeHus: MakcBeia JIeKUT
® 33aKOH HENPEPBIBHOCTU MOCTOSIHHOTO JIEKTPUUECKOTO TOKA;
® 33aKOH COXpaHEHHUs JIEKTPUUYECKOro 3apsa;
® 3aKOH IOJIHOIO TOKA.
23. | B ocHOBaHMM 2-10 ypaBHEHUs] MaKcBesia JISKUT
® 3aKOH 0 MATHUTHOW MHAYKLMHHY;
® 3aKOH COXPaHEHHUs IEKTPUYECKOr0 3apsia;
® 3aKOH IOJHOIO TOKA.
24. | O000IIEHHBIH 3aKOH AIEKTPOMAarHUTHON UHIYKIIMU OCHOBAH Ha
® 3aKOHE ITOJHOIO TOKA;
® ONBITHOM 3aKOHE 00 3JIEKTPOMATHUTHON MHAYKIIUU;
e 3akone Oma B nuddepeHimanbsaon hopme.
25. | [lepeMeHHOE BO BpEMEHH 3JIEKTPUUYECKOE M10JI€ HE3ABUCUMO OT CBOWCTB CpEbl

IMPUBOAMT K IMOABJICHHUIO
¢ TOTCHHUAJIBHOI'O JJICKTPUYCCKOT'O IOJIA;
® TIOCTOAHHOI'O 3JICKTPHUYCCKOIO ITOJIA;
® BHUXPEBOIo MArHMTHOI'O IOJIS.




26.

HerepHBHOCTL CHUJIOBBIX JIMHUN MarHUTHOTO TOJIS 06y0J'IOBJ'IeHa
® 33aKOHOM IIOJIHOT'O TOKAa,

e 4-m ypaBHeHueM MakcBesuia B 1nddepennuajbHoi popme (diVB =0 );
® 3aKOHOM 00 AJIEKTPOMATrHUTHON MHAYKIIHH.

27. | K crporum meToam pelieHus ypaBHEHUH 3J€KTPOANHAMUKA OTHOCUTCS
e MeTOJ pa3JesIeHus NepeMeHHbIX;
® MECTOJI BOJIHOBOM ONTHKH;
® METOJ reOMETPUYECKON ONTHUKHU.
28. | K crporum meToam perieHus: ypaBHEHUH 3J€KTPOANHAMUKN OTHOCUTCS
® METOJ r€OMETPUUYECKON ONTHKH;
® METOJ BOJHOBOM OITHKU;
e MeTo0J, OCHOBAHHBINM HA MCNOJIb30BaHMH (popmyJuibl Kupxroda.
29. | K crporum meToam pelieHus ypaBHEHUHN 3J€KTPOAUHAMUKHA OTHOCUTCS

® MeTO/] pellieHus] 32]a41 HA U3JIyYeHHue U3BeCTHBIMU HCTOYHHKAMU B
HEOrpaHMYEeHHOI OTHOPOIHOI cpeje;

® METOJ BOJTHOBOH OINTHKU;

®  METOJ Fr€OMETPHYECKOM ONTHKH.

30. [TpuOnmKeHHBIM METOIOM PEIICHHS 3aa4 dJEKTPOIMHAMUKY SBIISETCS:
e MeTo/ BOJHOBOI ONITHKHU;
® METOJ pa3/ieIeHNs] IEPEMEHHBIX;
®  METOJ 3€pKaJIbHbIX N300pakKEeHUH.
31. [TpuOnmKeHHBIM METOIOM PEIICHHS 3aa4 dJIEKTPOIMHAMUKY SBIISETCS:
e MeToJ reoMeTPpUYeCKOM ONTHKH;
® METOJ pa3JiesieHHs EPEMEHHBIX;
® METO]l 3€pPKAIbHBIX H300PAKEHUH.
32. BBeneHne KOMIUIEKCHOM AMANEKTPUYECKON MPOHUIIAEMOCTH TI03BOJISIET
® cJeNaTh CUCTEMY YPaBHEHHE 3JIEKTPOMArHUTHOTO MOJISi CHMMETPUYHOM;
® TPUMEHUTH K PELICHUIO YPAaBHEHHUS JIEKTPOMArHUTHOI'O MOJIS METOA
paszieneHus NepeMeHHbIX;
¢ IIPMBECTH YPABHEHHUS JIEKTPOMATHUTHOIO MOJIS 1JIsl NOJYNPOBOASIIeH
U NIPOBOJSIIIEH cpe/ibl K BUAY YPABHEHMIl 1J11 THIJIEKTPHKA;
e 3anucarh ypaBHeHUs MakcBeiia B KOMILIEKCHON (hopMe.
33. Cpena cunrtaeTcs UeaabHbIM IPOBOIHUKOM €CIIU
e ec yJenbHas dIIEKTPUYECKas IPOBOIMMOCTE CTPEMUTCS K eaunune (7, —>1);
e ec yzenbHas dIEKTPUUECKas IPOBOIMMOCTb CTPEMHUTCS K HyIo (7, —0);
e ee yAeJbHasl 3JIeKTPUYeCKasi IPOBOAUMOCTb CTPEMUTCS K
0eCKOHEYHOCTH (y, —> 0).
34. Cpena cunrtaeTcs uaeaabHbIM JUAIEKTPUKOM €CIIU
e ec yJenbHas dIIEKTPUYECKas IPOBOJIMMOCTb CTPEMUTCS K eaunune (7, —>1);
e ee yaeJbHasl JJIEKTPHYeCKasi IPOBOJIUMOCTb CTPEMHTCS K HYJII0
(7,—0);
e ce yJenbHas JIeKTPHYEcKasi IPOBOJAUMOCTh CTPEMUTCS K OECKOHEUHOCTH
(y, > o).
35. Ecnu B paccMaTpuBaeMoil cpesie Ha 3aJaHHOM YacTOTE TOKH CMELIEHHUS

npeo0I1aiatoT HaJl TOKAMU MTPOBOJMMOCTH, TO CpeJla CYUTACTCS
® HMIJIEKTPUYECKOM;
® MPOBOJSIIEH;




® [OJIYIPOBOJSLICH.

36. Ecnu B paccmaTrpuBaeMoit cpejie Ha 3aJJaHHOM 4acTOTEe TOKH IMPOBOJIMMOCTH
npeobIaaloT HaJ TOKaMU CMEILEHHS, TO CPe/ia CUUTACTCS
® JIMBJIEKTPUUYECKOH;
® NpPOBOASAILIEH;
®  [OJIYIPOBOISALICH.
37. Ecnu B paccmarpuBaeMoii cpeie Ha 3aIaHHOM 4acTOTE TOKU CMELIEHUSI COU3MEPUMBbI
0 BEJIMYMHE C TOKAMU MPOBOJAUMOCTH, TO CPEa CUUTACTCSA
® JIMAJIEKTPHUYECKOI;
® POBOJSALIEH;
®  MOJYNPOBOASIIIEH.
38. B cooTBeTcTBUY € TEOpEMOl €JMHCTBEHHOCTH
® [PH 33JaHHBIX HAYAJbHBIX U ITPAHUYHBIX YCJIOBHAX HE MOXKET ObITh
ABYX Pa3HbIX pelleHNl YpaBHEHUI 3J1eKTPOMATHUTHOTO MOJIS;
® [IpH 33/IaHHBIX HAYAJIbHBIX U TPAHUYHBIX YCIOBUSIX, @ TAKXKE TMPHU 3alaHHOM
pacnupeieJIeHUN 1 OJJHOBPEMEHHOM JI€HCTBUU MCTOUHHUKOB I1OJIsI, TIOJTHOE
noJie OyJIeT onpeensThCsl BEKTOPHOU CYMMOM BCE€X UCTOYHUKOB TI0JIS;
® MarHUTHBIE CHJIOBBIC IMHUHU BCET/A CLETICHBI C MOJTHBIM TOKOM, KOTOPBI
SIBJISIETCS] CYMMOM TOKOB IPOBOJMMOCTH M TOKOB CMEIIEHHUSI.
39. MarguTHoe oJjie co31acTcs
® KaK TOKaMH NPOBOJAMMOCTH, TAK M TOKAMH, ONPeAeIsII0 IIMMHU CS
H3MeHEeHHEeM YIeKTPUYeCKOro MoJisi BO BpeMEHHU;
® HEMOJBM)XHBIMU AIEKTPUUECKUMHU 3apsaaMu;
®  HEMOJBM)XHBIMHU NIEKTPUUECKUMHU 3apsiiaMu U TOKAMU.
40. Besikoe u3aMeHeHre MarHuTHOTO MOJIsi BO BPEMEHU HE3aBUCHUMO OT MapaMeTpoB
Cpenbl BbI3bIBAET MOSIBICHHUE
® BHXPEBOI0 3JIeKTPUYECKOr0 MOJIsl;
® [IOTCHIMAIBLHOTO AIEKTPUIECKOTO MO,
® CTAIlMOHAPHOTO AMEKTPOMArHUTHOTO MOJIs.
41. B coorBercTBUU ¢ 3-M ypaBHEeHHEeM MakcBeiia divD = £ TIOTOK BEKTOpa
3JEKTPUUECKOr0 CMelleHusl D yepe3 3aMKHYTYIO IOBEPXHOCTh S paBeH
® cyMmMMe 3apsii0B, HMEIOUIUXCS B 00beMe V), 3aK/I104eHHOM BHYTPH
YKA3aHHOI MOBEPXHOCTH;
® CyMMe€ IIOBEPXHOCTHBIX 3aps0B, PACIIOJIOKEHHBIX HA YKa3aHHON
MOBEPXHOCTH;
® HYJI.
42. B cootBetrcTBuM ¢ 4-M ypaBHeHuEM MakcBeiia HOTOK BEKTOpa MarHUTHOM
MHAYKIUU B uepe3 3aMKHYTYIO IOBEPXHOCTH S paBeH
® HYJIO;
e 0OECKOHEYHOCTH;
® OIpeleNsieTcs YaCTHOM MPOU3BOIHOM 110 BPEMEHH OT BEKTOPA
HaIpPsKEHHOCTH MarHUTHOTO TOJISI.
43. 4-e ypaBHeHHe MakcBeiuia § BdS =0 B uHTerpanbpHOi (opMe mpeacTaBiIseT coboit
N
® MaTeMaTHYECKOE BhIPAKEHUE MPUHIMUIA CYTIEPIIO3ULIUN;
® MaTeMaTHYECKOE BBIPAKEHUE MPUHIUIIA HENPEPHIBHOCTH ITOCTOSIHHOTO TOKA;
e MaTeMaTH4YecKOe BbIpa:keHHe NPUHIUINA HENPEePHIBHOCTH MATHUTHOTO
NMOTOKA.
44. HenpeppIBHOCTH CHITOBBIX JIMHUNA OCTOSTHHOIO MAarHUTHOTO T10JI1 000OCHOBBIBAIOT

HCXOoJd U3




¢ TIOABJICHHA BUXPCBOI'O 3JICKTPUYCCKOI'O MMOJIA MPU UBMCHCHHU U BO BPpEMCHU
MAar"guTHOTO I10JIA,

¢ OTCYTCTBMHA B IPpUPOAEC MATHUTHBIX 3apHAA0B;
¢ TIpuUHIOUIIA HCIPCPBIBHOCTHU IMOCTOAHHOI'O TOKA.

45. [Iepexon B ypaBHeHUsAX MakcBeIa K KOMIUIEKCHBIM BEKTOPaM BO3MOYKEH ITOTOMY
YTO 3TU YPABHEHHUS SIBIISIIOTCA
® JIMHEHHBbIMM;
® OJHOpPOJHBIMY;
® HEOJHOPOIHBIMHU.
46. [Torox BekTopa IloliTuHra § [Eﬁ }JE YUCJIEHHO PaBEH
N
® MOIIHOCTH, KOTOPAasl B 3aBUCHMMOCTH OT 3HAKA MHTerpaja Judo BXOAUT
(« - »), In00 BBIXOAUT (« + ») 32 paccMaTpuBaeMblii 00beM;
® KOJMYECTBY DHEPIUHU, IEPEHOCUMOM IEKTPOMArHUTHBIMU BOJIHAMU 32
€AUHUILy BPEMEHH Ye€PEe3 €AMHUYHYIO IUIOMAAKY, PACIIOIOKEHHYIO
NEPIEHAMNKYJISIPHO K HAIPABJICHUIO PACIIPOCTPAHEHMSI JIEKTPOMarHUTHON
SHEpPruu.
47. 0O0600111€eHHOEe HEOAHOPOAHOE BEKTOPHOE BOJIHOBOE YPaBHEHUE TIEPEXOUT B
BOJIHOBOE ypaBHeHue Jlanambepa eciu
e yIeJIbHAA 3JIeKTPUYeCKas NPOBOAUMOCTb CpPeAbl, I1e HA0IK1aeTCs
3J1eKTPOMAarHUTHOE 10Jie, paBHA HYJII0 (7, =0);
e B 00JacTH, rie paccCMaTpUBACTCS IEKTPOMATHUTHOE I10JIE, OTCYTCTBYIOT
3apsabl U TOKU;
e cpena, rie pacCMaTpUBACTCs NIEKTPOMArHUTHOE I0JIE, SABIIAECTCA
IIPOBOJSILIEHM U B HEM OTCYTCTBYIOT CTOPOHHHE 3apsiIbl U TOKH.
48. Ecnu B nponecce paguonepeiayn TOK B MepeJarolieil aHTEHHE paBeH TOKY,
IPOTEKAIOLIEMY B IPUEMHOIN aHTEHHE, TO B COOTBETCTBUM C TEOPEMOM B3aUMHOCTH
® [IPOCTPAHCTBO MEXK]Y JIByMsl aHTEHHAMH COJAECPKUT HEITMHEUHBIE JJIEMEHTBHI;
® [IPOCTPAHCTBO MEXKJYy 3TUMH JIByMsI aHTEHHAMH COJACPKUT aHU30TPOIHbIE
JJIEMEHTBHI;
e pasBHbIMH ABJIsAOTCcA D/C, HaBeleHHbIe YKA3aHHBIMU TOKAMH B
COOTBETCTBYKIINX AHTCHHAX;
® COHAIpPABJICHHBIMU SIBIIAIOTCS BEKTOPHI [loiiTHHra, XapakTepu3yrolue
AIIEKTPOMArHUTHBIE M0JIsA, BO30Y KAaeMble 3TUMHU aHTEHHAMH.
49. BBeneHne BEKTOPHOTO U CKaJSIPHOTO 3JEKTPOIMHAMUYECKUX MTOTEHIMAIOB
MIO3BOJISIET
® C/enaTh CUCTEMY YpaBHEHH 3J1E€KTPOMArHUTHOTO MOJIsi CUMMETPUYHOM;
® [IPUBECTH YPABHEHUS OIS 711 OJyNPOBOSIIEH U MPOBOASIIEN Cpell K
BHJly YPABHEHUM JUISl TUAJIEKTPUKA;
¢ YNPOCTHTH BEKTOPHbIC BOJHOBbIC YPABHEHHSI TAKHM 00pPa30M, 4TO B HX
NPAaBbIX YACTAX HAXOAATCS HENMOCPEACTBEHHO BO30y:kaaomue pyHKkuun
B BH/Ie CTOPOHHMX IJIOTHOCTEH 3apsi/ia M TOKAa, a He UX
auddepenunanbubie 3¢ ekl (grad uau rof).
50. BBenenue B BEKTOpHbBIE BOJIHOBBIE YpaBHEHHMsI BeKTOpa ['epiia 1aeT BO3MOKHOCTh
e cJenaTh CUCTEMY YPaBHEHHMM 3JIEKTPOMArHUTHOTO MOJII CHMMETPUYHOM;
e cBeCTH ypaBHeHMsi MakcBe/uIa JIMIIb K O/THOMY BEKTOPHOMY BOJTHOBOMY
YPAaBHEHHIO;
® [IPUBECTH YPABHEHUS MOJIA AJIS NOIYNIPOBOASAILIEH U MPOBOJAIIEH Cpel K
BHJ1y YPABHEHUM JUIsl AUDJIEKTPHUKA.
51. 30Ha 3JEMEHTapHOIO 3JIEKTPUYECKOrO0 JHUIOJS, I/A€ BBIIOJHAETCS COOTHOIIEHUE




|kr|<< | wvmn 2 7r << A Ha3bIBaeTCS
e BOJIHOBOII 30HOM;
e JalbHEH 30HOI;
e QuMKHEeH 30HOM.

52. 30Ha 3JIEMEHTAPHOTO SJIEKTPUUYECKOTO JUIONS, T BBINOJIHSIETCS COOTHOIICHUE

|kr|>> [ vmu 2 7 >> A Ha3bIBaeTCA
e KBa3UCTALMOHAPHOM 30HOU;
e JajibHell 30HOI;
e OmKHEH 30HOM.

53. DJIeMEHTapHBIN AIEKTPUYECKUI JUIOJIb CO3/1aeT

e cdepuuecKyO BOJIHY;
® IWIMHJAPUYECKYIO BOJIHY;
® [UIOCKYIO 3JIEGKTPOMAarHUTHYIO BOJIHY.

54. [IpocTpancTBeHHass auarpamMma, OTpaXkaromias 3aBUCUMOCTb  COCTAaBIISIOIIUX
BEKTOPOB HAIPSDKCHHOCTEHl DIICKTPOMArHUTHOrO momst H o1 Eg, C03/1aBa€MOr0
DIIEMEHTAPHBIM JJIEKTPHYECKUM TUIOJIEM, OT HOJSpHOTO yria 3 (mpu r = const)
PEICTABIISIET COOOU

® TOPOMJ ¢ HYJEBbIM BHYTPEHHMM JHAMETPOM, LEHTP KOTOPOro
COBIIA/IAET C CepeINHON TUIOJIS;

® JBE CONPUKACAIOIIMECS OKPYXHOCTH, PACIHOJIOKEHHBbIE OJHA HaJ JPYrou,
MIPU 3TOM TOYKA UX COMPUKOCHOBEHHSI COBMA/IAET C CEPEIMHOMN JUITOJIS;

e cdepy, LIEHTP KOTOPOI COBIAAET C CEPEIMHON AUTIOIS.

55. CunoBble JIMHUM MarHUTHOIO IIOJI, CO3/1aBa€MOI0  BEPTHUKAJIbHBIM

AJIEMEHTAPHBIM JIEKTPUYECKUM JUTIONIEM MIPEACTABIIAIOT COO0M

® KOHIIEHTPUYECKHE OKPYKHOCTH, MapaliebHbIe 3KBATOPHAIBHON TJIOCKOCTH
C LIEHTPOM Ha OCH JTUIIOJIS;

® KOHIEHTPUYECKHE OKPYKHOCTH, TapajieIbHble MEPUIUOHAIBHOMN MIOCKOCTH
C LIEHTPOM Ha OCH JTUTIOJIS;

¢ KOHUEHTPHYECKHE OKPY/KHOCTH, Mapa/uleibHble MEPHIMOHAIbHOM
IUVIOCKOCTH, PACIHOJIOKEHHbIe 10 00eMM CTOPOHAM [JHUIOJSA H
CONpHKACAIINEcs B TOYKE, COBNAJAKIIECH C cepeMHON UIO0JIH.

56. [IpocTpancTBeHHas Auarpamma, OTpa)karolias 3aBUCUMOCTb COCTaBJISIOIIEH BEKTOpa
HaMpPsHKEHHOCTU  DJIGKTPUYECKOTO  TOJIA Er, CO3/1aBa€MOT0  3JIEMEHTAPHBIM
ANEKTPUYECKUM JIUIOJEeM, OT MOJSIpHOro yriaa & (Ipu r = const) TpeAcTaBiseT
co0oit

® TOpPOHUJ C HYJEBBIM BHYTPEHHUM JIHAMETPOM, IIEHTP KOTOPOTO COBMAJAET C
CepeIMHOMN JAUMOJIS;

® JIBe CONMPHUKACAIOIIMECS OKPYKHOCTH, PACNOJIOKEHHbIE 0JJHA HA/l APYIOi,
NPH 3TOM TOYKA UX CONNPHMKOCHOBEHHS COBIIA/IAET C CepeIMHON TUITO0JIA;

e cdepy, HISHTP KOTOPOU COBMAMIAET C CEPEANHOMN TUMOJIS.

57. [lone »meMeHTapHOro 3JIEKTPUYECKOTO JUIOJIS OTHOCUTENIBHO MPOJI0IbHOU

OcHU JUMOJs (OTHOCUTEIBHO €r0 MOMEHTA) UMeeT
e monepeuHyo cTpyktypy (TEM);
® MONEePeYHO-MATHUTHYIO CTPYKTYpPY (TM);
® TIONEPEYHO-VIEKTPUUECKYIO CTPYKTYpY (7E).
58. PacctosiHust OoT TOYKM HAaOMIOACHUS 10 YYaCTKOB BOJIHOBOHM MOBEPXHOCTH,

00YCJIOBJIEHHBIX ABYMsI COCCIHUMU 30HaMu PpeHeItst, OTIMYAIOTCS IPYT OT Apyra Ha
BEJIMYUHY
e )\ /4,rne A - IJIUHA BOJHBEL,




o A2;
o .

59. DJIEKTPOMAarHUTHY!0 BOJIHY C KpPYTOBOHM MoOJsipu3anedl MOXHO TOJYy4YUTh
MOCPEJICTBOM CJIOKEHHUSI JIBYX B3aMMHO OPTOTOHAJIBHBIX IIOCKO MOJSPU30BAHHBIX
BOJIH C OJMHAKOBOM 4acTOoTOM. [Ipm 3TOM yCIIOBHEM MOIy4YE€HUS TAaKOW BOJIHBI
ABIIAETCS

® paBeHCTBO AaMIUIMTYA JABYX B3aHMHO OPTOIrOHAJBHBIX ILJIOCKO
MOJIIPU30BAHHBIX BOJIH M CABUT (a3 MeKITy HUMH, PaBHbIH T/2;

® DaBEHCTBO HYJIIO aMIUIUTYJIbl OJHOM M3  CKJIAJBIBAEMBIX  IIJIOCKO
MOJISIPU30BAHHBIX BOJIH HE3aBUCUMO OT cIBUTA (Da3 MEXKIY HUMH,

® DABEHCTBO HYJII AaMIUIMTYIAbl OJHOW U3  CKIAJbIBAEMBIX IJIOCKO
NIOJISIPU30BAHHBIX BOJIH U CJIBUT (a3 MEXy HUMH, paBHBIN /2.

60. Meton TreoMeTpu4yecKod ONTUKM HaxXOOUT NPUMEHEHHE IpU PpPELIEeHUU

CIIEYIOIIEN IEKTPOIMHAMUYECKOH 3a1aun
® Ha OTpPa)keHHe 3IJICKTPOMATHUTHBIX BOJH MICAJbHO NPOBOASIIIUMHA
TeJJAMU B OJAHOPOIHOM M30TPOIHOM cpeje;
e udpakuuy HA MPENSTCTBUH, €CIU PAANYC KPUBU3HBI MPETSATCTBUS CPABHUM
C JJIMHOM BOJIHBIL,
® Ha OTpaXECHHE OHIEKTPOMATHUTHBIX BOJH, €CJIM TOYKA HAOIIOJCHUS
HaXOAMTCs BOJIM3M F€OMETPUUYECKOM IpaHHULIbl ITy4Ka Jy4en.

61. Ecnu nmnpum  pemieHMM — AJIEKTPOJAMHAMHUYECKOM  3aJa4d  BBINOJIHSETCS
cootHomeHue //A << 1 (I — xapakTepHBId pa3mep OOJacTH MpocTpaHcTBa V, rae
paccMaTpuBaeTCs SJEKTPOMAarHUTHOE II0Jie; A - JUIMHA BOJHBI), TO 00JacTh
PacmoI0XKeH!sI TPAaHUYHON TOBEPXHOCTH B IEKTPOMATHUTHOM II0JI€ SBJIAETCS

® PE30HAHCHOI;
® KBa3HONTHYECKOM;
® KBa3MCTAIIMOHAPHOIA.

62. Ecin 1npu  pemeHMM  2JIEKTPOJMHAMHUYECKOW  3a7aud  BBIIOJIHAETCS
cootHomenue //A >> 1 (I — xapakTepHbIid pa3mep OOJIACTH NPOCTpaHcTBA V), rae
paccMaTpuBaeTcsi 3IJEKTPOMAarHUTHOE TOJe; A - JUIMHA BOJIHBI), TO O0JIACTb
PacmoI0XKeH!sI TPAaHUYHON OBEPXHOCTH B AJIEKTPOMATrHUTHOM II0JIE SBJISAETCS

® PE30HAHCHOI;
¢ KBa3HONTHYECKOM;
e KBa3WUCTaLMOHAPHOM.

63. Ecniu mnpum  pemeHuM  3I€KTPOJAMHAMMYECKOM  3aJla4d  BBINOJIHAETCS
cootHomeHne /A =~ 1 (I — xapaktepHbIi pa3mep 00JacTH MPOCTpaHCTBA V, THe
paccMaTpuBaeTCsl JJEKTPOMAarHUTHOE Tojie;, A - JUIMHA BOJHBI), TO 00JIACTh
pacnoIokKEeHUsI TPAHUYHON TOBEPXHOCTHU B JIEKTPOMArHUTHOM I10JIE SBJISIETCS

® PEe30HAHCHOI;
® KBa3HONTHYCCKOM;
® KBa3UCTalMOHAPHOM.

64. Jnst pemeHus 3JEKTPOJMHAMMYECKMX 3aJad B PE30HAHCHOW oO0nacTu
HEOO0XOAUMO MPUMEHSTh

® CTpPOrHe MeTOAbI PelIeHus ;
® TpUOTMKEHHBIE METObI PEIICHHUS;
® BO3MOXKHO ITPUMEHEHHE KaK CTPOTHX, TAK M MPHOJIMKESHHBIX METOJIOB.
65. Jnst  pemieHus] 3IEKTPOJUHAMHYECKHX 3a/ad B PE30HAHCHOW o0iacTu

HGO6XOI[I/IMO IMPUMCHATDH
® CTpPOrve MeToJAbl PCIICHUMA;
® MCTO/ FGOMCTpHHGCKOﬁ OIITHKH,




® MECTOJI BOJTHOBOM ONTHKH;
®  METOJ KBa3WCTATUICCKUX MPUOIMKCHIN.

66. Jlnst penieHust IeKTpOIMHAMUYECKHX 3aJad B KBa3UCTAl[MOHAPHOM o0nactu
HEOOXOJMMO MPUMEHSITh
® CTpPOTu€ METOJbI PELICHUS;
® METOJ FT€OMETPUUECKOI ONTHKY;
® MCTOJI BOJIHOBOM ONTHKH;
® MeTOJ] KBAa3UCTATUYECKUX NPUOJINKEHUI.
67. Jns pemieHus 3JIEKTPOIMHAMHYECKHUX 3a/7ad B KBAa3HONTHYECKON o0mactu
HEOOXOMMO MPUMEHSATh
® CTpPOTu€ METOJbl PELICHUS;
e MeTO/ BOJHOBOI ONITHKH;
® METOJ KBa3UCTATUUYECKHX MPUOIHKEHHIA.
68. B ocHOBe MeToa KBa3UCTATHUECKUX MPUOTMKEHUH JIeKaT
® MeToAbl IEKTPOCTATHKH M MATHMUTOCTATUKH, NPU ITOM BOJHOBBIE
YPABHEHHMS 3JIEKTPOMATHUTHOIO MOJISI BBIPOMIAIOTCH B YPaBHEHUS
Jlangaca u Ilyaccona;
® [IPE/CTaBIICHHE O JIOKAJIBHOM XapakTepe paclpOCTPAaHEHUs, OTPAXKEHUS U
MIPEJIOMJIEHUS] CBETAa, KOrJa IIy4OK CBeTa IIPEJICTaBIIETCA B BUJC
COBOKYITHOCTH CKOJIb YTOJIHO TOHKUX ITy4KOB JIyue€H, paclpOCTpaHSIOLINXCS
HE3aBUCUMO Jpyr OT Jpyra (BeJIMuYMHA IIOTOKA HHEPIMHM B pPa3IMYHBIX
CEUEHUSX JIyya IIOCTOSIHHA);
e npuHuun l'rolirenca-Ppexerns.
69. B ocHOBe MeTO1a TEOMETPUUECKOMN ONTUKHU JIEKAT
® METOJbI AMEKTPOCTATUKA U MATHUTOCTATUKH, IIPU 3TOM BOJHOBBIE YPaBHEHU S
AJIEKTPOMArHUTHOTO MOJIs1 BBIPOXKAAIOTCS B ypaBHeHus Jlannaca u [lyaccona;
® [MpeACTaBJICHHE O JOKAJBLHOM XapaKTepe PacnpoCTPAHEHHSs, OTPAKEHUA
U TNPeJIOMJICHUSI CBeTa, KOI/Aa IYYOK CBeTAa NpeACTABJSETCH B BHJE
COBOKYITHOCTH CKOJIb YrOJHO TOHKHX NMY4YKOB Jyueii,
PacnpoCTPAHSIOIIMXCH HE3aBHUCUMO JPYr OT JApYyra (BeJMYMHA MOTOKA
JHEPrUM B PA3JIMYHBIX CeYEHUSIX Jy4a MOCTOSTHHA);
e npuHuMn ['roirenca-Openens.
70. B ocHoBe MeTo1a BOTHOBOM ((hM3HUECKOI) ONTHKH JIeKAT
® METOJBI AEKTPOCTATUKA U MATHUTOCTATUKH, TIPU 3TOM BOJHOBBIC YPaBHEHU S
AJIEKTPOMArHUTHOTO TOJIs BEIPOXKAat0TCs B ypaBHenus Jlamnaca u [lyaccona;
e TIpeACTaBIEHHE O JIOKAJbHOM XapakTepe pacHpOCTPaHEHMs, OTPaKEHUs U
MPEJIOMJIEHUSI CBETa, KOIJa IIy4YOK CBEeTa MPEACTABISIETCS B  BUJE
COBOKYITHOCTH CKOJIb YTOJIHO TOHKUX ITyYKOB JIyueH, paclpOCTpaHSIOLIINXCS
HE3aBUCUMO Jpyr OT Jpyra (BeJIMYMHA TOTOKA SHEPTUM B PA3IMYHBIX
CEUCHUSX JIyya OCTOSIHHA);
e npunuun I'wiirenca-Openes.
71. JlaeT BO3MOXXHOCTH y4YecTb SBJI€HHE OU(PaKIUM B KBa3HONTHYECKOMN
obnactu
® METOJI TEOMETPUYECKOM OINTHKH;
e MeTOo/ BOJTHOBOM ONTHKHU;
® METOJ KBa3UCTATUYECKUX MPUOIMKEHUH.
72. He no3BonsieT yuects siBaeHHe JUGPAKIMK B KBA3UONITUYECKON 00IacTH

® MeTOJ reOMeTPUYECKO ONTUKM;
® METOJ BOJIHOBOI OIITHKH;
® METOJI, OCHOBAHHBIN Ha HCIONIb30BaHUM (popmyisl Kupxroda.




73.

daza konebOaHus, BHI3BIBAEMOT0 YYACTKOM BOJHOBOW MOBEPXHOCTH Su (n-5
30Ha ®PpeHens) ommyaercss oT a3kl KojeOaHHs, BEI3BAHHOTO COCETHUM Y4aCTKOM
BOJIHOBOI MOBEPXHOCTHU Su+/ (UM Sp-1) HA

[ ] ﬂ:;
o T/2;
o 2.

74.

KommiekcHblil k03(ppUIIMEHT paclpOCTpaHEHUsT IEKTPOMATHUTHOM BOJIHBI
(KOMIUIEKCHOE BOJIHOBOE YHCIIO) OIpeAeseTcs
* MapaMeTpaMH CpeAbl PACIIPOCTPAHEHMS,
e HavambHOMU (ha3oil KoIeOAHNUS;
e MIHOBEHHBIM 3HAYEHUEM aMIUIUTY/bl HAIPSHKEHHOCTU MIEKTPUYECKOTO
110JIs1 BOJIHBI.

75.

Koaddumuent pacnpocTpaHeHUs: 3JIEKTPOMATHUTHONW BOJIHBI  (BOJTHOBOE
YHUCJIO) 3aBUCUT OT
® MapaMeTpPoOB CpPeAbl PACIPOCTPAHEHHNSI,
e HavambHOW (ha3bl KOJICOAHNUS;
® CpeHero 3a neproj 3HadeHus Bekropa [loiituHra.

76.

DJIEMEHTAPHBIA DJEKTPUUYECKUM JTUTIONIb TMPEACTABISIET COOOM TPOBOA, IO
KOTOPOMY TPOTEKAET dJIeKTpuUeckuii ToK. [Ipu 3TOM yirHA IpoBoIa
o [>>);
o [z
e [<<A(M-naHHA BOJHBI),
TaK KaK TpPU BBINIOJHEHWH JTOTO YCJIOBUS BO BCEX CEYCHHUSX IPOBOJIA B
JTAHHBI MOMEHT BPEMEHHU ! = const IPOTEKAET OJMHAKOBBIHN TOK.

77.

CKOpoCTh  pacmpOoCTpaHEHHUs SJIEKTPOMarHUTHOM  BOJHBI B cpefe
ornpenensieTcs
¢ JJIEKTPOMATHUTHBLIMH MapaMeTPaMHu Cpelbl PacPOCTPAHEHHNS;
e CpeIHUM 3a Iepuoj 3HaueHueM BekTopa [loiTuHra;
® MT'HOBEHHBIM 3HAUYCHHUEM aMILUTUTY]Ibl HAPSHKEHHOCTHU AJIEKTPUUECKOTO
10JIS1 BOJTHBIL.

78.

CKOpocTh  pacmlpocTpaHEHHs 3JCKTPOMAarHUTHOM BOJHBI B  BaKyyMe
orpeensieTcs
® 3JIEKTPOMATHUTHBIMH MOCTOSIHHBIMM;
® CpeIHUM 3a IepHuoj 3HaueHueM BekTopa [loiTuHra;
® MT'HOBEHHBIM 3HAUYCHHUEM aMILUTUTY]Ibl HAIPSHKEHHOCTHU AJIEKTPUUECKOTO
107151 BOJTHBIL.

79.

DNEKTPOMarHuTHasi BOJIHA, Y KOTOPOM HEW3MEHHBIM IO BEIMYMHE BEKTOP
HANPSKEHHOCTH ~ DIEKTPUYECKOro mons £, paBHOMEPHO  BpalIasch, B
(GUKCUpOBAaHHONH TOYKE MPOCTPAHCTBA C TEYEHHEM BPEMEHH  OMMCHIBAET
OKPY>KHOCTb, Ha3bIBA€TCs BOJIHOM C

® SBJUIMITUYECKON MOJIApU3ALIMEH;
e JIMHEWHOM IOJIApU3ALMEH;
e KpYIroBOil noJisipu3alueit.

80.

DOneKTpOMarHuTHas BOJHA, Y KOTOPOM BOOOpa)kaeMblii KOHEI[ BEKTOpa
HATPSKEHHOCTH HJIEKTPHUECKOro Nons E B (MKCHPOBAHHOH TOUKe TIPOCTPAHCTBA C
TEYEHHEM BPEMEHM IEpPEMEIIAETCs BJIOJIb OTpE3Ka IMPSIMOM, COBepIllas BO3BpPaTHO-
NOCTYTATEIbHOE IBUKEHUE, HA3bIBACTCS BOJHOM C

® DUIMOTUYECKON MOJSAPU3ALMECH;
e JIMHEHOH moaspu3anmei;
® KpPYroBOM MOJsIpU3AIUECH.




81.

Ecnn nMeer MecTo 3/eKTpoOMarHUTHas BOJHA ¢ KPyroBOH Mojsipu3anuei, To
JUIA 3alaHHOT0O MOMEHTa BpPEMEHM ! = const paclpejieieHue HanpsKEHHOCTH
SJICKTPUYCCKOI'O I1OJIA E B HAIIPABJICHUHN PACTIPOCTPAHCHUA BOJIHBI IPCACTABIACTCA
® DJUIMIITHYECKON CIUPAIBIO;
e KPYIOBOii CIMPAJIbIO;
® TapMOHMYECKHM 3aKOHOM.

82.

Ecniu wuMeer MeCTO 9JIEKTpOMAarHUTHAs BOJHA C  DJUIMOTHYECKOU
noJjsipusaluen, To Uid 3aJaHHOTO MOMEHTa BPEMEHHU ! = const paclpeaeiaeHue
HAIPSKEHHOCTH 3JIEKTPHYECKOTO 1ojisi £ B HAIIPaBICHHH PACIPOCTPAHEHHS BOJHBI
IpeCTaBIIAETCS

® JUIMNTHYECKOH CNIMPAJIbIO;
® KpYroBOW CHHpANbIO;
® TapMOHHMYECKHM 3aKOHOM.

83.

Ecin uMeeT MecTo 3IIeKTPOMarHUTHAs BOJHA C JIMHEWHOM NOJIsIpU3anuel, To
JUIA 3aJaHHOI'O MOMEHTa BPEMEHU [ = const PacHpeleNCHUE HANPSHKEHHOCTH
NIEKTPHYECKOro 10 E B HANPABJIEHHH PACIPOCTPAHEHHS BOIHBI TIPEICTABIAETCSA
® JJUIMNTHYECKON CIUPAIIBIO;
® KPYrOBOW CIHPAJIBIO;
¢ TapMOHHYECKHM 3aKOHOM.

84.

IIoBepxHOCTB, BO BCEX TOYKAX KOTOPOM BEKTOPBI HAIPSKEHHOCTEU
3JIEKTPOMArHUTHOTO MOJIsI UMEET OJIHY U Ty e (pa3y Ha3bIBaeTcs
e (a3oBbIM (PpOHTOM,
¢ BOJHOBOH IIOBEPXHOCTHIO;
® IIOBEPXHOCTBIO PABHBIX AMIUIUTY.

85.

[ToBepXHOCTb, BO BCEX TOYKAX KOTOPOH BEKTOPbI HANPSHKCHHOCTEH
3IIEKTPOMArHUTHOTO OJISi UMEET OJIHY M TY )K€ (pa3y Ha3bIBaeTCs
e (a3oBbIM (PpoOHTOM,
® IOBEPXHOCTHIO PaBHBIX (as3;
®  [IOBEPXHOCTBHIO PABHBIX AMIUIHTY/I.

86.

Ecnu moBepxHOCTH paBHBIX (a3 MU PaBHBIX aMIUIMTY] JJIEKTPOMArHUTHOM
BOJIHBl ~ SIBJIIFOTCS  IUIOCKOCTSIMM M NApajulelibHbl  IpYyr JApyry, TO Takas
AJIEKTPOMArHUTHAs BOJHA HA3bIBACTCS

® IUIOCKON HEOAHOPOAHOM BOJIHOW;
® TUIOCKO MOJSPU30BAHHON BOJIHOIA;
® [UIOCKOH OJJTHOPOJHOM BOJIHOM.

87.

Ecnu moBepxHOCTH paBHBIX (a3 U PaBHBIX aMIUIMTY] JIEKTPOMArHUTHOM
BOJIHBI SIBJISIFOTCS TUIOCKOCTSIMU M TIPH 3TOM HE MapajulesibHbI IPYyT JAPYTy, TO Takas
AJIEKTPOMArHUTHAas BOJHA HA3bIBACTCA

® ILUIOCKOW HEOJAHOPOIHOI BOJIHOIA;
® TUIOCKO MOJISPU30BAHHON BOJHOIA;
® UJIOCKOU OJTHOPOJHOM BOJIHOM.

88.

DneMeHTapHbIA TOUEUHBINA M3ITydaTelb U3Iy4YaeT 3JIEKTPOMAarHUTHYIO BOJHY,
00JagaronIyo
e c(epuyeckoil BOJHOBOI MOBEPXHOCTHIO;
®  [WIMHJIPUYECKOMN BOITHOBOM MOBEPXHOCTHIO;
® [UJIOCKOI BOJTHOBOM MOBEPXHOCTHIO.

89.

KommyiekcHbIi ~ BEKTOPHBIM — BJEKTPOJMHAMUYECKMM  moTeHuuan 4,

2
XapaKTepI/IBYI-OHH/II‘/'I ITOJIC DJICMCHTAPHOT'O JICKTPUICCKOTO JUITOJIA
¢ MmapajuieJicH l'lpO}lO.]'lLHOﬁ OCH JTHUIT0JIA (3J16KTp]/I‘leCKOMy MOMCHTY




JUII0JIs1);
® [EPIEHIUKYJISIPEH 3JIEKTPUIECKOMY MOMEHTY JHIIOIS;
® COBIAJACT C HampasieHHeM BekTopa [lolTuHra.

90. W3nydyeHne >31€KTPOMarHUTHOM HHEPrMM BEPTUKAIBHBIM 3J€MEHTApPHBIM
3JEKTPUUECKUM JIUIIOIEM
® [POUCXOAUT B MEPUIUOHAIBHOM HAIPaBICHUU;
®  KOHIIEHTPUPYETCS BOJIM3U SKBATOPHAIBHON MIIOCKOCTH 3JIEMEHTAPHOTO
ANIEKTPUUECKOTO JUIOJS;
¢ MPOMCXOAMT B PaAaJIbHOM HANIPABJICHHUH.

91. [Tone, cozmaBaeMoe 3J€MEHTApPHBIM DJIEKTPHUUECKUM JHUIOJNEM B ONMKHEH
30HE, ONPENENSIeTCs CIASAYIOIUMU COCTABISIOIIUMHA BEKTOPOB 3JIEKTPOMArHUTHOTO
noJist (B chepudeckoit cucreMme KOOpAHHAT)

* MEpHAHOHAJIBLHON £, U paguajibHOH £  COCTAaBJIAIOINIMMH BEKTOPA
HANPSZKEHHOCTH JIEKTPMYECKOro IO0Jisl, a TaK:Ke COCTABJISIOIIel
H , HanpsiKeHHOCTH MATHHTHOIO NOJIs;

e EuH,

e E,uH,.

92. [Tone, co3zmaBaeMoe 3JE€MEHTApHBIM 3JIEKTPUUECKUM JIMIIOJIEM B JalibHEH
30HE, OIpeeseTcs CASAYIOUMMHI COCTaBISIIOIUMU BEKTOPOB 3JIEKTPOMArHUTHOTO
noJist (B c(hepruyIecKoil CUCTEME KOOPIMHAT)

® MEpPUIMOHAILHOW E, W paguaJbHON £ COCTaBIAIOIMMH BEKTOpPA
HAIPSUKCHHOCTH DIIEKTPUYECKOTrO IOJIs, a TAaKXKe COCTaBIsiiolmeid H
HaIpPsKEHHOCTH MarHUTHOTO MOJIS;

e E uH i

* E, n H, (IpaBHIbHbINA OTBeT!).

93. HopmupoBannast nuarpamma HampasieHHoctd (JH) BepruxansHOrO
AJIEMEHTAPHOr0 JIEKTPUYECKOr0 JUIONS [0 HANPSHKEHHOCTU IOJISI B JlalbHEN 30HE
OTMCHIBACTCA CIeAYIOMEeH (PyHKIIMOHAILHOW 3aBUCHIMOCTBIO

e sin9;
e cos I
o sin’9.

94. HopmupoBannas nuarpamma HanpasieHHoctd ([IH)  BepTukaibHOTO
3JIEMEHTApPHOIO  3JIEKTPUYECKOTO JIMIONS 10 MOIIHOCTH B JalbHEH 30HE
OTIMCHIBACTCA CIeAYIOMIEH (yHKIIMOHAIEHOW 3aBUCIMOCTBIO

e sinY;

e cos I

o sin*y.
9s.

OTHoeHHE HaIlIpsOKCHHOCTHU  OJICKTPHUYCCKOI'O  ITOJIA E , €0O3JaBacMoro

AUIIOJIEM, K HAIMPAKCHHOCTH MAarHUTHOI'O I10JISA H ne 3aBuCHT OT KOOpAWHAT TOYKH
Ha6JIIOHeHI/ISI U HMCTOYHHKA BJICKTpOMaFHI/ITHOfI BOJIHBI W PaBHO MMOCTOSTHHOM

f“ , KOTOpasi ONpeEesAeTCs HIEKTPOMATHUTHBIMY IIapaMETPaMHU CPEb.

&

a

BCJIMYHHC

OTa BeIMYMHA HA3bIBACTCS
® CKOpPOCTBhIO BHCKTPOMaFHHTHOﬁ BOJIHBI,
¢ BOJIHOBBIM CONIPOTHUBJICHUEM ;




e K03 bUIMEHTOM pacTIPOCTPAHEHHUS NEKTPOMATHUTHON BOJIHBI.

96.

BosHOBOE conpoTHBIIEHUE CPEebl ONPENEISIETCS UCKIIOUUTEIBHO
e MTHOBEHHBIMH 3HAUCHHSIMHU BeKTOpoB E 1 H ;
® CKOPOCTBIO PAaCIPOCTPAHEHUS DIEKTPOMArHUTHON BOJIHBI;
® 3JIeKTPOMATHUTHBIMH NAPAMETPAMH Cpelbl PACIPOCTPAHEHHMS.

97.

BosnHoBoe conpoTHBiieHnE Bo31yXa (BaKyyMa) COCTaBIISIET
e 120m;
e 60m;
e 270m.

98.

JInMMHOM 3NEKTPOMAarHMTHOM BOJIHBI HAa3bIBAETCSA PACCTOSHUE, KOTOPOE BOJIHA
IIPOXOJUT 3a IIEPUOJ BPEMEHH, PaBHBIN
e 772 (T — nepuoj 3JIEKTPOMarHUTHOTO KOJIEOaHUs);
o T;
o 2T.

99.

OTHOlIEHHE IUIOTHOCTU IOTOKAa MOIIHOCTH, CO3JaBAaEMOr0 pealbHOU
AHTEHHOM B paccMaTpUBAaE€MOM HamnpasiieHUH (3, ¢) mpu ycioBuu r = const (r -
paccTosiHue A0 TOUKH HaOIIOAEHMSI) K IJIOTHOCTH IMOTOKA MOIIHOCTH, CO3/1aBaEMOT0
HEHAIIPABJICHHBIM W30TPOIIHBIM H3JIydaTesieM, IIPU OJHOM U TOM ke MOJBOJUMOH K
HUM MOIIHOCTH Ha3bIBAETCS

e JMarpaMMON HaIpaBICHHOCTH;
¢ K03((pUIHEHTOM HANIPABJIECHHOIO 1eHCTBUS AHTEHHBI,
e K03} (PUIIMEHTOM YCUICHUS aHTEHHBI.

100.

MaxkcumanbHas BennunHa KH/I (koaddunuenra HanpaBieHHOTO AEHCTBUS)
3JIEMEHTAPHOT0 3JIEKTPUUECKOT0 AUIION, oydaeMast Ipu 3 = 1/2, cocTaBisieT

e 15;
e 1,0;
o 20.

101.

MoIHoCTh, H3JlydaeMasi BEPTUKAJbHBIM 3JIEMEHTAPHBIM JJIEKTPHUUECKUM
JUTIOJIEM
* NpsIMO NPONOPUMOHAJIBHA KBaJApPaTy TOKAa, NPOTEKAIOLIEro Io
NPOBOHMUKY, M KBaJAPaTy AJUHbI TUTIOJIS;
e 00paTHO TMpPOMOPLUHOHANBFHA KBaJApaTy TOKa, TMPOTEKAIOIIEro Io
MIPOBOJIHUKY, U KBaJIpaTy JAJUHbI AUIIOJIS;
®  3aBHCHUT TOJBKO OT JUTMHBI U3JTy4aeMON BOJIHBI.

[lepeueHr TeM KOHTPOJBHBIX PabOT MO JUCHUILIMHE OOyYaromUXcs 3a04HON (HopMmbI
oOyueHwus, mpencTaBiIeHbl B Ta0wie 19.

Tabnuua 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne /i [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a]1a4 / 3aJaHui

1. B nexapToBoii cucteMe KOOpAMHAT BEKTOPHOE MOJIe A UMEET €JMHCTBEHHYIO
cocTapysontyio Az = 3y°. BLIYUCIUTE BEKTOpPHOE HOJIE rotA.

2. CkanspHoe 1oJje ¢ 331aH0 B IEKapTOBOM CUCTEME KOOPIUHAT BBIPAXKEHUEM (P =
3x%*yCosz +27°. BeluuciuTh BEKTOpHOE ToJie gradg.

3. Onpenenuts AMBEPreHIIMIO U POTOP MO B IEKAPTOBON cHCTEMEe KOOPAHMHAT C
€JMHCTBEHHOM cocTaBisronieit Az = 20Sin(x/xw).

4. B Bakyyme cyuiectByeT rapmonndeckoe OM none. B HekoTopoii Touke
npoctparcTsa BekTop E = 130Cos27-10'% 1x. OnpeaenuTs MIOTHOCT TOKA
CMEIICHUS B JaHHOW TOYKE.

5. B HexoTOpo# TOUKE MPOCTPAHCTBA BEKTOP HANPSIKEHHOCTH dJeKTprudeckoro nojs E

=20 1y B/m, a Bextop Ioiintuara IT = 10 1x + 30 1z Br/m%. Onpenenuts BeKTOp




HAIMPpAXKCHHOCTH MAaIrHUTHOI'O I10JIA.

6. B Bakyyme pacmpoctpansiercs miockas OM BonHa ¢ yactoroit 30 MI'u. Onpenenutsb
paccTosiHue, Ha KOTOPOM (a3za BoJIHbI u3MeHuTces Ha 270° u 2520°.
7. Haiitu TOK B 3/IeMEHTApHOM 3JIEKTPHUYECKOM H3JTydaTelie JUIMHOW SCM, €CITH B TOUKE

¢ koopauHaTamu 1 = 1 kM, ® = 90°. HanpsykeHHOCTB deKTprieckoro nojs Ee = 10°
4 B/m, wactora koneOanuii 10°T 1.

8. Haiiti conpoTHuBIEeHUE U3ITy4eHUS 3JIEMEHTAPHOTO MEKTPUIECKOTO H3JTydaTes
npu ln =5 cm 1 ho = 3 M. OnipenennuTh MOLTHOCTh U3TYUYEHHUS], ECIIM aMIUIUTY1a TOKa
B U3IyyaTese pasHa 1A.

0. KBaapartnas pamka 10x10 cM co3maeT MakCUMaJIbHYIO aMIUIUTY 1y HANpPs>KEHHOCTH
3eKTpuyeckoro nosus 5-107* B/M Ha paccTossHUM T =5 KM, ho = 4 M. OnpeiennTh
TOK B paMKe.

10.4. Meronuueckue  MaTepuanbl,  ONPEACIAIONIME  NPOLEAYypbl  OLIEHUBAaHUSA
UHJMKAaTOPOB, XapaKTepU3YIOUMX JSTanbl (OPMHUPOBAHUS KOMIIETCHLIMH, COIEp)KaTcs B
JOKaJIbHBIX HOpMaruBHBIX akTax [YAII, pernaMmeHTHpyromux MOOpPSAOK H  NPOLEAYPY
NPOBEACHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U IMPOMEXYTOYHON aTTECTAallUU O0y4aroIuXcs
I'VAIL

11. Meroauveckue ykazanus JJisi 00 yHYarOIIMXCs 10 OCBOCHHIO JUCIUTUTAHBI

11.1. Meroauueckue ykazaHus [ OOYyYaro[UXCS 10 OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HAUY€HUE JIEKLIMOHHOTO MaTepHuaja — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
IyOOKOe U CHOE H3JI0KEeHHe ydyeOHoro marepuana. HasHaueHue cCOBpEeMEHHON JEKIUH B
paMKax IUCLUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OpMAIMIO IO TEME, a B OCBOECHUU
(byHIaMeHTaJIbHBIX MNpPOOJEM JUCUMIUIMHBL, METOJOB HAy4YHOTO II03HAHMS, HOBEHIIMX
JNOCTY)KCHUH HAy4YHOW MbICI. B ydeOHOM mporiecce JIEKIUs BBIMOJHSIET METOHO0JIOTHYECKYIO,
OpTraHU3AIMOHHYI0 M MH(POPMAIMOHHYIO (QyHKIMH. JIEKIMs pacKpbIBaeT MOHATUIHBIA armapaT
KOHKPETHOH o0nacTtu 3HaHWS, €€ NpoOJIEeMBl, JaeT LENbHOE MPECTABICHUE O JIUCIHILUIMHE,
MIOKA3bIBAET B3aMMOCBSA3b C APYTUMU JACHUIUIAHAMH.

[TnaHupyeMble pe3ysbTaThl TP OCBOSHUH 00YYarOIUMUCS JEKIIMOHHOIO MaTepuaa:

— TIOIY4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAHHUH, YPOBEHb
KOTOPBIX OIPENEIIAETCS LEJIEBOM yCTAHOBKON K KaXX101 KOHKPETHOM TEME;

— IOJIyYeHHE OIbITa TBOPYECKON pabOThl COBMECTHO C MPENOIaBaTeIEM;

— pa3BuUTHE MpO(EeCcCCHOHATBHO-AEIOBBIX  KadecTB, JIOOBM K HpeaAMeTy H
CaMOCTOSITEJIbHOT'O TBOPYECKOT'O MBIILIJICHHUSL.

— MOSIBJICHUE HEOOXOJUMOI0 HHTEpeca, HE0OX0AUMOTO JIJIsl CAMOCTOATENbHOM paboThI;

— IMOJIy4eHHME 3HAHMM O COBPEMEHHOM YPOBHE pPa3BUTHs HAyKW M TEXHUKU U O
NPOTHO3€ UX Pa3BUTHUS HA ONMVDKANIINE TOJIBI;

— HAay4YMTbCS METOAMYECKHM oOpalaThiBaTh MaTepuan (BBLACIATh IJIABHBIE MBICIH U
MOJIOKCHMSI, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH MX B Pa3iIM4HBIX
bopmynupoBKax);

— TOJlyYeHHE TOYHOTO MOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSTHH.

JIeKUMOHHBIM MaTepuaJl MOKET CONPOBOXKIATbCA JAEMOHCTpAllMEN ClIalloB U
UCIIOJIb30BAaHUEM pa3laTOYHOI0 MaTepuajla IpHU MPOBEACHUM KOPOTKMX JUCKyccuil 00
0COOEHHOCTSAX MPUMEHEHHS OTJICJIbHBIX TEMATHK MO JUCLUIIINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOIO MaTepuana:

— IIOCTaHOBKAa KOHKPETHOM 3aJjauu U BBOJHBIE COOOpaKEHUS;
—  M3JI0)KCHHE MAaTEMaTUYECKOTrO anmapara IPUMEHNUTENBHO K TEME JIEKIUH;
— IpuBJeYeHHE (PU3NIECKOTO ONHMCAHUS 3a/1a, U3J1araéMbIX B JICKIHH.




OCBOEHUIO JICKIIMOHHOTO Kypca MOXET CIIOCOOCTBOBATH JIMTEPATypa, MMEIONIAsCs B
ounbmmoteke 'Y AlIl, ykazanHas BbIlie B TaOnuiax 7 u 8.

11.2. Meroauueckue ykazaHus i OOydaroluXCs 10 BBINOJHEHHUIO JaOOpaTOPHBIX
pabot

B xone BbImonHeHHs 1a00OpaTOpHBIX pabOT oOydarouuics OJKEH YINIyOuTh u
3aKpenuTh 3HAHMSI, MPAKTUYECKHUE HABBIKH, OBJAJE€Th COBPEMEHHOW METOAUKOM U TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBMM C KBaJIM(UKAIMOHHOW XapaKTEPUCTUKOM 00ydaromerocs.
Boinonnenue n1abopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-NPAKTUUECKON, pacueTHO-
aHAJIUTUYECKOH yacTel M KOHTPOJIbHBIX MEPOIIPUATHH.

BeinonHenne 1abopaTOpHBIX paboT OOYYaIOLIUMCS SIBJISETCS HEOThEMJIEMOW 4YacCThIO
U3yYEHUs JAUCLUIUIMHBI, OIPENessieMON Y4YeOHbIM IJIAHOM, M OTHOCHUTCS K CpEACTBaM,
00eCTIeYnBAIOUINM PELICHNE CIeAYIOINX OCHOBHBIX 33724 00Y4arOIerocs:

— TpuOOpETeHHME HaBBIKOB MCCIEAOBAHUS IHPOLECCOB, SBIEHUNH U OOBEKTOB,
U3y4aeMbIX B paMKaxX JaHHOHN JAHUCUUIUIMHBI;

— 3aKpelUieHUE, pa3BUTUE M JETANIM3alMs TEOPEeTUYECKUX 3HAHUM, MOJyYEHHBIX Ha
JEKIUSX;

— TOJy4YeHHE HOBOW MH(pOpPMAIUH 110 U3y4yaeMON JUCLUILIMHE;

— npuoOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOH  paboTel ¢ J1aOOpaTOPHBIM
00opyI0BaHUEM M TIPUOOPAMH.

3ajanuve ¥ TpeOOBaHUs K IPOBEJACHUIO JIA0OPATOPHBIX PadoT
Obs3amenvHO 0713 3anoHeHUss npenoodasamenem

JlaGopaTopHbI€ 3aHATHUS POBOJATCS B CIIELMAIBHON J1a00paTOPUH « DIIEKTPOJUHAMUKA U
pacripoctpanenue  paauoBoiH»  Kapeaper  Ne 21 «PagmoTeXHHYECKMX  CHUCTEM U
OIITO3JIEKTPOHHBIX KOMILIEKCOB» B ayuTopuu 11-01a Ha yi. b. Mopckoii.

Jlns BbIMoNHEHUs J1abopaTOpHBIX padoT, oOyuwaromiuecss Ha I0OpPOBOJBHHON OCHOBE
bopMUPYIOT U3 cOCTaBa TPYMIIBI HECKOJIBKO «OpHram mo 2 — 3 yenoBeka B Kaxaoi. Kaxmoii uz
«Opuraa» mpenogaBaTelieM HazHadaeTcs JaboparopHas padbora. Kaxmnoii mabopaTopHoii padote
NPEIIECTBYET KOJUIOKBUYM, KOTOPBII MPOXOAUTCS CleAyomuM oopa3zoM. KaxaoMy cTyneHTy B
«Opuraze» mpenojaaBareib MepcoHanbHO 3a1aéT 1 — 2 Bompoca, Kacaromuecs Ju0o mopsaka
BBITIOJTHEHUSI JTaOOpaTopHOi paboThl, TUO0 (HU3UYECKOW CYTH HCCIEAyeMOro B HEll sBJIECHUS.
CryneHT cyHMTaeTcsi JOMYyLIEHHBIM K BBIOJHEHHIO J1A00OpPaTOpHOW pabOTHI TOJBKO TOCIE
YCHEUIHON CauM KOJUIOKBHYMa.

OKCHepUMEHTAJIbHBIE 1aHHbIE, IOJyUYEHHBIE B XOJI€ BHINOIHEHUS J1aOOpaTOPHON pabOTHI
U TIpEJICTaBJICHHBIE B TaOJINYHON (hopMe, 3aHOCATCS B MPOTOKOI. [lomyckaeTcss Haluuue OJTHOTO
MPOTOKOJIA Ha «OpHUTamgy».

3ammTa J1a0OpaTropHBIX PpabOT TpEANoyiaraeT HAJIW4YMe OT4YéTa y KaxAOro U3
oOyuaromuxcsi. OT4€T MOMHKEH OBITH BBIIOJHEH MO BCEM IMPaBUJIaM, NPEIyCMOTPEHHBIM
METOIMYECKHMHM yKa3aHUSAMHU K J1a00opaTOpHON paboTe 1 HOpMATUBHOM JOKyMeHTanuel BY 3a.

[Tocnie o3HAaKOMIIEHUS € COAEPKAHUEM OTUYETA U MPEICTABICHHBIMU B HEM pPe3yJbTaTaMHu
UCCIICJIOBAHUS, TMpenojaBaTeNb 3aJaéT KaXIOMy M3 OOYy4aloUIMXCs HECKOJIbKO BOIPOCOB,
Kacarouuxcss MO0 TEOPETHUECKOro MaTepuana, HU3J0KEHHOTO B METOIUYECKHX YKa3aHMSX,
a100 aHajIM3a MOTYYEHHBIX 3KCIEPUMEHTAJIBHBIX JaHHBIX. TOJBKO MOCHE YCIELIHBIX OTBETOB
oOyuyaronierocsi Ha BOIPOCHI IMPEINOJaBaTeNsi MU YCBOCHHS MM TEOPETUYECKOTo MarepHana,
CTaBUTCS OLICHKA.



Takum o0pa3oM, TMpH MPOBEIEHUU JTAOOPATOPHBIX  3aHATUH

OCYHICCTBJIACT KOHTPOJIb YCIICBAEMOCTHU IMMOCPCACTBOM CJIICAYIOIINX CPCACTB!

npemnoaaBaTciib

® OLIEHUBAIOTCS OTBETHI CTYICHTOB MPH Cc/laye KOJUIOKBUYMa;

® OIICHUBAETCS YCIEUIHOE BBIMOJIHEHHUE IPOTPAaMMBbl HCCIICIOBAHUM, H3I0)KEHHOH B
METOAMYECKHUX YKa3aHUSAX U TPaMOTHOE 0(hOpMIICHHE TPOTOKOIIA;

e OLEHMBAaeTCsl TrpamMoTHOoe odopmieHue oTuéra Mo JsabopaTopHOil pabore B
COOTBETCTBUH C TPEOOBAaHMSIMU METOJMYECKUX YKa3aHUH, a TakKe HAJIU4HEe B
0TY€TE BBIBOJIOB O Pe3yJIbTaTax MPOBEAEHHBIX UCCIICIOBAHU;

® OIICHUBAIOTCS OTBETHI CTYACHTOB B X0/I€ 3aIUTHI JJa0OPaTOPHON pabOTHI.

Bce onienkm, B TOM YHCIIE UTOIOBas, BEICTABJISAIOTCS IO S-0abHOH IIKaje.

Jlns kakmoit U3 yKa3aHHBIX B Tabnuie 5 nadopaTopHbix padoT B 6ubiamoreke ['YAII u B
naboparopuu B aya. 11-01a uMeroTcst METOIUYECKUE YKa3aHHUSL.

B Tabmune A mpelncTaBieH IepeueHb METOIMYECKHX YKa3aHWH K BBIITOJIHEHUIO
7a00paTOPHBIX padoT MO AUCHUILTHHE «DNEKTPOANHAMHUKA U PACTIPOCTPAHEHUE PATHOBOIIHY.

Tabnuna A — [lepedeHb METOIMYECKHUX YKa3aHUI K BBITTOJIHEHUIO JIAOOPATOPHBIX paboT

KonuuecTBo 3K3eMILISIpOB B
o6ubnmoTexe
Mudp bubmmorpaduaeckas ccpuika / URL angpec (KPOME SIEKTPOHHEIX
9K3EMILISIPOB)
621.372 Hccnenosanue cTpykTypsl nonis BosiH Hio n
N85 H20 npu pa3znuuHbIX HArpy3Kax BOJIHOBOAA
[Tekct] : MeTOaMYECKHE YKa3aHU K DJIEKTPOHHBIN pecypc
naboparopnoit padote / C.-ITerepb. roc.
aKaJl. a9pOKOCM. MPUOOPOCTPOCHHUS ; COCT.:
J1. B. bnaropemenckuii, b. T. Hukutus. -
CIIb6. : Uzn-Bo I'VAIL, 1996. - 43 c. : Tpad.,
Ta0J1. - bubauorp.: c. 42 (5 Ha3B.).
621 Uccnenosanue T dpakImu 123
N 88 AIIEKTPOMArHUTHBIX BOJIH Ha OTBEPCTUU H ®onp yueOHOro KOpIyca
WIAHJPE METOJIMYECKHE YKa3aHWs K (TacTemno)
BBITIOJIHEHUIO J1abopatoproii pabdoter / C.- 11
[Terepo. roc. YH-T a’POKOCM. Cryna.otaen (bM)
npubopoctpoenus ; coct.: JI. A. denoposa,
H. A. TI'mapkwmit. - CII06. : MU3g-so I'YAIIL
2010. - 30 c. : rpad., puc. - bubmumorp.: c. 29
(3 HasB.).
537(T'Y AILT) HccnenoBanue nmossipu3aliiOHHbIX 44
88 XapaKTEePUCTUK IEKTPOMATHUTHBIX BOJH ®onp yueOHOT0 KOpITyca
[TekcT] : MeToAMUECKHE YKAa3aHUS K ('acrenno)
BBITIOJIHEHHIO JTabopaTropHoi padotsr / C.- 37
[TerepO. roc. yH-T a3pOKOCM. Cryna.otaen (bM)
npubopoctpoenus ; coct.: B. C.
Kanamnukos, JI. A. ®enoposa. - CII6. : U3n-
Bo ['VAIL, 2005. - 21 c. : Tabm., puc. -
bubnmorp.: c. 21 (2 Ha3B.).
26-31 Hccnenoanrie mOBEPXHOCTHBIX
BOJIH, pPaCIIPOCTPAHSIOUINXCS BJIOJIb MJIOCKUX 9




3ameyistomux cucrem [Teker] : Cryna.otaen (bM)
METOIMYECKHE YKa3aHUsI K BHITIOTHEHUIO
naboparopHoit pabotsl / C.-IleTepb. roc. yH-T
a’pokocm. mpubopoctpoenus ; Coct. B. C.
Kamamuukos. - CII0. : U3n-so T'AAIIL 2003.
- 25 ¢. : Tabi., rpad.

26-24 HccenenoBanue CTpyKTypbl

N 88 3JIEKTPOMArHUTHOI'O NOJIS HaJl IPOBOASLIEH 24
IJIOCKOM OBepxXHOCTHIO [ Teker] : Crya.otaen (bM)
METOJIMYECKUE YKa3aHUsI K BHIIIOJHEHUIO
nabopaTopHbBIX padboT / JICHUHTp. MH-T aBHAIl.
npubopocTpoeHus ; JIeHuHrp. UH-T aBuUall.
npudopocrpoenus. - CII6. : [6. u.], 1998. - 28
c. : puc. - bubmmorp.: c. 28 (6 Ha3B.).

26-10 Mertonuueckas pa3padoTKa K BBITTOJIHCHUIO 5

M54 naboparopHoii paboTsl "MccnenoBanue ®doHJ1 yueOHOro KopITyca
JUCIIEPCUM U 3aTyXaHHS BOJH B BOJHOBOJIE (T"acTenno)
npsiMoyrosibHoro cedeHust" [Tekcr] : 211
naboparopHas padora / JIeHUHTp. UH-T Cryn.otaen (bM)

aBuail. mpudopoctpoenus ; Coct. JI. A.
®enoposa; Pen. b. T. Hukurun. - CIIO. :
W3p-Bo 'Y AIL 2005. - 21 c. : Tab., puc.

B Meroanueckux yka3aHHMSX K BBIMOJHEHHIO JaOOpaTOpHBIX paboT 0003HAYEeHBI IIeNn
Ka)XJ0i paboThl, IPUBOAUTCS MEPEUCHb Ja0OPATOPHOTrO OOOPYAOBAHUS U CXeMa JTabopaTOPHOI
ycTaHOBKU. B cxaroit opme naHbl OCHOBHBIC TEPMHUHOJOTUYECKHE TOHSTHUS, OTHOCSIIHECS K
UCCIIEJIOBAHUIO, Pa3bsICHEHA CYTh UCCIIEAYeMbIX (DU3MUECKUX SBICHHM, MPUBEACHBI pacUETHBIE
dopmynel. Tam ke NpeaCTaBiE€Hbl TaONUIBI AKCIEPUMEHTAIbHBIX JaHHBIX, MOJYYEHHBIX
oOyyarouuMucs B XOJ€ BBIOTHEHHUs JaboparopHoil paboTsl. Kpome Toro, merommueckue
YKa3aHUs COAEpPKAT KakK IUIaH MCCIEIOBAHMS, TAaK U METOJIUKY 00pabOTKH 3KCIEPUMEHTAIbHBIX
JAHHBIX, CIIOCOOBI MX MpeACTaBIeHHs (TIOCPEICTBOM TaOIUIl U IpaMKOB), a TAKKE MPUMEPHEIC
KOHTPOJIbHBIE BOMPOCHL. OTHAENbHBIM IMYHKTOM B METOJMWYECKHUX YKAa3aHUSAX M3JI0KEHO
coJiep:kaHue oT4éra o 1abopaTtopHoil padoTe.

Crpykrypa 1 dpopma otuera 0 J1a0opaTopHoil pabore
[TpuBOATCS B METOAMYCCKHUX YKa3aHUSAX K BBIMOJHCHHUIO J1Aa0OPATOPHBIX padoT,

npezacTaBieHHbIX B Tabiuie C, a Takke B pasaesiec HOPMaTHBHON JokyMmeHTarmu caiita ['Y AIT
http://guap.ru/guap/standart/titl_main.shtml.

TpeboBanus K 0pOPMIEHUIO OTYETA O JIA00paTOPHOU pabore
[IpuBonmsATCS B METOOMYECKHX YKa3aHUSIX K BBITIOJHCHUIO JIAOOPATOPHBIX padoT,

npezacTaBieHHbIX B Tabiuie C, a Takke B pasjesie HOPMaTHBHON JokyMmeHTanmu caiita ['Y AIT
http://guap.ru/guap/standart/titl_main.shtml.

11.3. Meroanueckue yka3aHus 1Js1 00y4alOLUIUXCs MO MPOXOXKICHUIO CaMOCTOATEIIbHON
paboTHI

B xozne BbIMoONHEHUsT CaMOCTOSITENBLHON pabOThl, 00yYarOmUiCs BBINOIHIET padoTy IO
3aJ]aHUI0 U NIPU METOJUYECKOM PYKOBOJICTBE IpEnojaBares, HO 0e3 ero HemnocpeicTBEHHOIO
ydyacTusl.

Jis oOyuaromuxcsi 1Mo 3a04Hoi (opme oOydeHHs, caMOCTOSTeNbHas paboTa MOXKET
BKJIIOUATh B €051 KOHTPOJIBbHYIO paboTy.




B mpouiecce BBIMOTHEHHUS] CaMOCTOSITENFHOM paboThl, y oOyuwaromierocs ¢hopMupyercs
1esiecoo0pasHoe MiIaHupoBaHUe padovero BPeMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHHUS
U HaBBIKM B YCBOCHHM M CHCTEMAaTH3allMU MPHOOpETaeMbIX 3HAHUH, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TEPHOJ OOYUYEHHS, TMOMOTAET TOJIYYUTh HABBIKM TOBBIIICHUS

po¢eCCUOHATIBHOIO YPOBHSI.
MeTtoaudeckuMu ~ MarepualaMM, — HamNpaBISIOIMMU  CaMOCTOSTENBHYI0  paboTy

00yYarOIUXCASBISIOTCS

—  y4eOHO-METOMYECKUI MaTepuall 1o AUCIHUILIHHE;

— METOJIMYECKUE YKa3aHUS IO BBIMOIHEHUIO KOHTPOJIBHBIX paboT (s 00ydaronuxcst
10 3204HOM popMe 0OyUCHMS).

[Tepeuens pecypcoB wuH(pOpManoHHO-TeeKoMMyHUKaonHo cetn WHTEPHET,
HEOOXOJMMBIX JJIsl OCBOCHUS TUCIUILUIMHBI TIPUBEJICH B Tabuie 9.
JUis caMoCTOATeNIbHOW paboThl 00YYaIOUMXCS MO JUCHUIUIMHE «DJIEKTPOJUHAMUKA U
pPacIpoCTpaHEeHUe PaMOBOIH» MIPEUIOKEHBI ClIEAyIOIINEe TeMBI, Ipe/icTaBlIeHHbIe B Tabauue b.
Tabmuna b - Tembl TeopeTrdyeckoro MaTepuana it CaMOCTOSITEIBHOTO U3y YEHUS

Ne o/
TeMbl Ha CAaMOCTOSITEIBHOE N3YUYEHUE

Pa3zgen 5. OCHOBHBIE METOIBI H TE€OPEMbI, UCIIOJIL3YEMBIC IIPU PCIICHUM 3a/1a1

3JIEKTPOAMHAMHUKH
1. Judpaxims 37eKTpOMarHUTHRIX BOJH HA Pa3IMYHOTO POJia MPEnsSTCTBHUIX,
OCHOBBI METOJIOB peUIeHHUs 3a/1a4 IU ppakiuu.
2. Metoa KpaeBbIX BOJIH B TEOPHH JUDPAKIIH.
3. Pedpaxius 31eKTpOMarHUTHBIX BOJIH.

Pasznen 6. I/I3J1yqe}me ITCKTPOMATHUTHBLIX BOJIH.
1. ITone ToueyHnoro H30TPOITHOI'O UCTOYHHUKA.

Paznen 7. Ilnockue JJICKTPOMATrHUTHBIC BOJHBI.

1. [T1nockue BOJIHBI B OTHOPOAHBIX aHU30TPOITHBIX M THPOTPOIHBIX Cpeax.
2. BonHoBsie siBIeHUS Ha TpaHulle pa3jena AByX cped. [loBepxHOCTHBIN A deKT.
3. OTtpakeHue MI0CKUX BOJH Ha IPaHHUIIE pa3jiena IBYX cpell. 3aKOHbI

Cuemmmyca. Koa¢ purnuentsr orpaxenus u npenomieaus Openens. Yroiu
NOJIHOT O IIpestomieHus. [lorepu B mpoBoasiuen cpeae.

Pazgen 8. Hal'[paB.]'[ﬂeMbIe JICKTPOMATrHUTHBIC BOJTHBI H HAIIPABJHAKOIINE CUCTEMbI.

1. Jucniepcust 3JIEKTpPOMarHUTHBIX BOJIH B BOJTHOBO/IE.

2 Bo30yxieHre u CBsI3b BOJHOBOJIOB.

3 3aMeUIAIONINE CUCTEMEL.

4. Pe3onaropsl. Bo30y:k1eHue BOJIH B HaNpaBIAIOIIKUX CUCTEMaX U pe30HaTopax.
5 DJIeMEHTHI HalpaBJIAIONIUX cucTeM U TpakToB CBY.

Paznen 9. CtaTnyeckne U CTAIMOHAPHBIE MOJISL.

1. 9J'IeKTp0CTaTI/ILI€CKOC ITOJIC TOYCUYHBIX 3apAa0B U JUIIOJIA.




2. MeTton 3epKabHBIX H300paKECHHH.

3. 3Hepr1/1;{ QJICKTPOCTATUICCKOT'O I10JIA.

4, DHeprusi CTallMOHAPHOTO0 MAarHUTHOTO TOJISI.

B tabmume B mpuBeseHBl TEeMBl CaMOCTOSITETIBHONM pPa0OThl  OOYyYaIOUIMXCS U
COOTBETCTBYIOLIME UM CTPAHULBI B YUEOHOM MOCOOMH «DIEKTPOAMHAMUKA U PaCIIPOCTPaHEHUE
paauoBosiH» aBTopoB B. B. Hukonbckoro, T. . Hukonsckoii. M.: Hayka, 1989.

Tabmuua B.

Howmep
paznena
JIEKIITMOHHOT' O
Kypca

Haspanue u conepxanue pa3aeinoB U TeEM
JIEKIIMOHHBIX 3aHATUN

HasBanwust pa3zienoB 1 Homepa
CTpaHHI] Y4eOHOTO IMOCOOHS

5.

OcHOBHBIE METO/IbI U TEOPEMBI,
HCNOJIb3yeMble MIPH pPellleHNnH 32124
JIEKTPOAMHAMMKH

Tewma 1.[qudpakuus 37€KTpOMarHUTHBIX
BOJIH Ha Pa3IM4HOIO PO/ia MPENATCTBUSAX,
OCHOBBI METOJIOB pEIICHUs 3a7a4
TPAKIINH.

Tewma 2. MeTo/ KpaeBbIX BOJIH B TEOPUU
mdpaKIum.

Tewma 3. Peppakuust 31€KTpOMarHUTHBIX
BOJIH.

1n.10.1 DjeKkTpoAMHAMHUYECKH e
3aa4u JupaKumu.

n.11.10.1.1 Oburue npeacraBieHuUs.
[TocTanoBka 3amau.

n.11.10.1.2 TlpubnmxeHHsle
nonxonsl. Meron I'rolireHca-
Kupxroda.

(c.343 -347)

n.10.2 OTBepcTHE B IKpaHe.
Judppakuusa Ppaynrogdepa.
n.11.10.2.1 ITocTtaHoBKa 3amauu.
[Tpumenenne metona [ roireHca-
Kupxrodga.

n.1.10.2.2 Ananu3 qudpakuuu
O®paynrodepa.

(c.347-353)

n.10.3 OTBepcTHe B 3KpaHe.
Judppakuus Ppenes.
n.1.10.3.1 usmeHeHue ycnoBuii
HaOJTIOICHHUS.

n.11.10.3.2 Ananmu3 nudpaximm
®penens.

(c.453-361)

n.10.5 Indpakuus Ha nuiauHape.
n.a. 10.5.1 [locTanoBka 3aiauu.
n.m. 10.5.2 [MapannensHas
MOJIAPU3ALIMSL.

n.m. 10.5.3 IlepnenaukynsapHas
MOJIIPU3ALIHS.

.. 10.5.4 OGcyxnenue
pe3ybTaTOB.

(c.368 —373)

N3iyyeHue 3J1eKTPOMAarHUTHBIX BOJIH.
Tewma 1. [1one ToUeUHOTO U30TPOITHOTO
HCTOYHUKA.

n.9.0 IlpexBapuTebHbIE
MaTeMaTH4YeCKHe CBeICHUs.
n.1. 9.0.1 UuTerpupoBanue
HEOJIHOPOJHOT0 YPaBHEHHUS
['enpMrosbua.




n.1. 9.0.2 YciaoBue uznydeHus.
(c.318-321)

n.9.1 U3nydyenne 3a1aHHBIX
HCTOYHHUKOB.

.. 9.1.1 [locranoBka u
o0Cy>KJIeHHE 3a/IauH.

m.1. 9.1.2 Ananu3 pelieHuii.
(c.321-324)

Ilnockme 3JIeKTPOMATHUTHBIE
BOJIHBI.
Tewma 1. [Imockue BONHBI B OTHOPOIHBIX
AQHU30TPOIHBIX U TUPOTPOIHBIX Cpeaax.
Tewma 2. BonHOBBIE SIBICHHS HA TPAaHULIE
paszaena nByx cpea. [loBepXHOCTHBII
b exT.
Tema 3. OTpaxeHue MmIOCKUX BOJH Ha
IpaHulle pasjiena IByX cpell. 3aKOHbI
Cremnmuyca. KoadpumreHTsr oTpakeHust
u npenomiennss Openenst. Yroi noiHoro
npenomiieHus. [lotepu B mpoBo et

cpene.

n.5.1 OTpakeHue U nNpeIoMJIeHUeE.
n.1.5.1.1 DnekTpoMarHuTHBIE BOJIHBI
U ONITUYECKHE JTYUH.

n.11.5.1.2 ITagenue BOJIHEI Ha
rpanuiy pasaena cpen. [loctanoBka
3a/1a4H.

n.1.5.1.3 3akonsl CHenuyca.
n.1.5.1.4 CnenctBust BTOpOro 3akoHa
Cuemnnyca.

n.1.5.1.5 [Ipenomiienue npu
MOTJIOLIEHUU.

(c.155-162)

1. 5.2 [lonst npy najgeHUN BOJIHBI
HA rPaHUIly pa3jieia cpe.
n.1.5.2.1 ciy4ail HopManbHOIO
MaCHUSI.

n.11.5.2.2 HakinoHHOE mmajieHue.
®opmynel OpeHens.

n.11.5.2.3 IlonHoOe 371€KTpOMarHuTHOE
HoJe.

(c.162— 171)

HanpagJjisiemble 3J1eKTPOMATHUTHbIE
BOJIHBI U HANIPABJISIIOLIME CUCTEMBI
Tema 1. lucnepcust aneKTpoMarHUTHBIX
BOJIH B BOJIHOBOJIE.

Tewma 2. Bo30yx/ieHue u CBsi3b
BOJIHOBO/JIOB.

Tema 3. 3amemigronyie CUCTEMBI.
Tewma 4. Pezonatopsl. Bo30Oyxaenue
BOJIH B HaNPaBJIAIONIMX CUCTEMAX U
pe3oHaTopax.

Tema 5. DyieMeHThI HAITPaBIISOIINX
cuctem u tpaktoB CBY.

n. 4.3 Jlunepcusi, pa3Hble OLleHKHU
CKOPOCTH.

n.a. 4.3.1 OOb1ee npeacTaBlieHUE O
JTUCTIEPCUU CPEJ] 1 paCIIpOCTPaHEHUHU
CUTHAJIOB.

.. 4.3.2 Ananu3 cinaboi
JUCTIEPCHUU: TPYIIIIOBAsi CKOPOCTh
BOJIHOBOTO TpOIIECCa.

(c.149—-152)

1n.6.3 [lepuoauyeckne CTPYKTYpHbI.
n.11.6.3.1 IToctaHoBKa 3amauu.
OO61mue cBeeHUs O BOJTHOBBIX
nporeccax.

1.11.6.3.2 YacTele nepuoandecKkue
CTPYKTYpbI: UIMII€JAHCHBIE
MOBEPXHOCTH.

(c.212- 215)

1n.6.4 Ilepenaua u norepu 3Hepruu
B CTPYKTYpax

n.11.6.4.1 IlepenaBaemasi MOIITHOCTh
Y TIOTOHHBIE TTOTEPH.

1.11.6.4.2 3aryxaHue B IpOJI0JIbHO-
OJIHOPOJHBIX CTPYKTYypax:




SHEPreTUYECKUI aHaIH3.
1.11.6.4.3 AHanuTHueckoe
onpeneneHue ko3 puimeHTa
3aTyXaHusl.

(c.216 —222)

n.7.4 {udjiekTpudeckune
BOJIHOBO/IbI M POICTBEHHbIE
CTPYKTYPBHI.

n.1. 7.4.1 Tumnsl cTpyKTYp €
JTUDJICKTPUYECKUMHU 3JIEMEHTaAMU.
n.m. 7.4.2 Kpyrabrit
TURJICKTPUYECKUNA BOTHOBO/,.
(c.263 -269)

1.7.5 Ilo10ckoBBIE, IIEJIeBbIE U
Apyrue NJaaHapHble CTPYKTYPbI.
m.11. 7.5.1 Tunsl muiaHapHbIX
cTpykTyp. O pa3BUTUU JTUHUN
nepegayu.

n.1. 7.5.2 BosiHOBBIE TpOLIECCH B
IUTAHAPHBIX CTPYKTypax.

(c.276 - 281)

n.8.1 O0mas Teopust
3JIEKTPOMATHUTHBIX PE30HATOPOB.
n.n.8.1.1 Hakonnenue snepruu B
o0wveme. Pezonatop u
HaTpaBJIAIoNIas CTPYKTypa.
n.1.8.1.2 CoiicTBa noneit
pPEe30HaTOPOB.

n.1m.8.1.3 Yuér noreps. J1o6poTHOCTD
PE30HATOPOB.

(c.294 -302)

1.8.2 Ilosibie pe3oHaTOpBI.
n.11.8.2.1 IIpstmoyrosbHbII
pE30HATOP.

M.11.8.2.2 MUIUHAPUYECKUNA
pe3oHarop.

n.1m.8.2.3 [lpyrue nosusie
PE30HATOPHI.

(c.303-314)

n.11.1 Beiny:kaeHHbIe KOIe0aHMS.
HN3ny4yeHnune B MOJIOCTH.
n..11.1.1 IloctanoBKa 3aaumn.
n.m.11.1.2 CobcTBeHHBIC KOJIEOaHUS
pe3oHaTopa u 6a3uc MoJieH.
n.m.11.1.3 BelHyX1eHHBIE
KoJIeOaHUs MOJIOTO pe3oHaToOpa U
0asuc mosen.

(c.384-390)

n.11.2 BoiHy:K1eHHbIE BOJIHBI.
H3ziyyenue B BOJHOBO/E.
n..11.2.1 IToctanoBKka 3amauu.
n.m.11.2.2 coOCTBEHHBIE BOJTHBI




BOJIHOBOJA.
n.1.11.2.3 BeiHyX/1€HHbIE BOJIHBI
II0JI0T0 BOJIHOBOJA. Permenne
3aJIa4u.

(c.396 — 402)

0. CraTnyeckue M CTallMOHAPHBIE MOJISL.
Tema 1. DnexkrpocraTuueckoe nojue
TOUYEYHBIX 3apsAJI0B U JUIOJS.

Tema 2. Metoj 3epKaibHbIX
N300paKEeHUH.

Tema 3. DHeprust 271€KTPOCTATHYECKOTO
OJIS.

Tema 4. DHeprust cTaluOHapHOIO
MarHMTHOT'O I1OJISL.

n.2.1. CraunoHapHoe mno.ie,
3JIEKTPOCTATHKA H
MATrHUTOCTATHKA.

n.1.2.1.1 Cucrema ypaBHEHHI
CTallMOHAPHOT'O IEKTPOMArHUTHOTO
HOJIS.

n.1m.2.1.2.Cucrema ypaBHEHUI 1
001111Me TOHATHS SJIEKTPOCTATHKHU.
n.1.2.1.3 Maraurocratuka.
(c.67—-172)

m.2.2 DJeKTpocTaTHYeCKHe MOoJIsl.
m.1. 2.2.1 Cuctemsl 3apsiaoB.

n.1m. 2.2.2 IIpoBogHuKY B
AIIEKTPOCTATHUKE.

n.11. 2.2.3 EMKOCTb.

.11 2.2.4 JINdJIeKTpUKY B
3JEKTPOCTATHUKE.

(c.72-83)

m.2.3 cTallMOHAPHbIE MATHUTHBIE
TOJIS.

1.11. 2.3.1 OcHOBHBIE ypaBHEHHUS U
3akoH buo-Casapa.

n.1m. 2.3.2 [loreHnuansl B Teopun
CTAIlMOHAPHOTO MAarHUTHOTO TIOJISI.
(c.88—91)

1.2.4 JDHeprusi CTAaHOHAPHBIX
noJieil 1 UX o01IUe CBOMCTBA.

n.1. 2.4.1 DnexTpuyeckas 3Heprus u
3apsa.

1.11. 2.4.2 MarauTHas 3Heprus.
NHyKTUBHOCTS.

n.a. 2.4.3 O6iue cBoicTBa
CTallMOHAPHOT'0 IEKTPOMATrHUTHOTO
OJIS.

n.1. 2.4.4 AHanrust NOCTOSITHHBIX
TOKOB U AJIEKTPOCTATUYECKUX MOJIEH.
(c.99-109)

Kontponrs camocTosiTeIbHON paboThl CTYJIEHTOB B TEUEHHE CEMECTpa OCYLIECTBISETCS
ciaenyomuMm obpazomM. B TeueHue cemecTpa KaxAbId CTYIAEHT JOJKEH MPEACTaBUTh

NperoIaBaTeNi0 JIM0O JOKJIAA, OO0 TPE3CHTAlWI0 Ha BHIOPAHHYI0 UM WM YKa3aHHYIO

MMpernoaaBaTciicM TEMY. I[OKJIaI[ HAOJIKCH COACPIKATh HC MCHCC 5 CTPAHUI] TCKCTA, ITPE3CHTAUA -

He MmeHee 10 cmaigos.

Kamz[aﬂ MMpeaACTaBJICHHAA CaMOCTOATCI/IbHAA paGOTa OLCHUBACTCA IMPCIIOAaBaATCIIEM 10 5-

OaJIbHOM MIKaJIe UCXO/sl U3 CICTYIOUNX KPUTEPUEB:
® COOTBETCTBUS MPEIJIOKEHHON TEME;

® KAa4YCCTBA UWIIJIFOCTPATUBHOI'O U rpa(bﬂquKoro MaTCprajioB,




e TyOUHBI PACKPBITHUS TEMBI.
Te noxyagpl ¥ Npe3eHTALMU, KOTOpPblE HAWIY4YIIMM OOpa3oM pacKpbIBaIOT BHIOPAHHYIO
TEMY, MOTYT OBITh, IIO COIJIACUIO CTYJEHTa, IIPEJCTaBICHbl Ha BceoOlee oOCyXJeHHE B XOJe
JICKLIMOHHBIX 3aHATHUIM.
[Ipy BBINOJHEHUH CaMOCTOSITENBHOM paboOThl OOydaroluecss MOTYT I0Jb30BaThCs
JUTEPATYpOl U y4eOHO-CIIpaBOUYHBIMU MaTepUaiaMHy, IPeCTaBIeHHbIMU B Ta0auuax 7 — 9.

11.4. Meroauueckne yka3zaHus [UII OOYYarOMIMXCSA IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Tekymuii KOHTPOJb YCHEBAEMOCTH IPEIYyCMAaTPUBAET KOHTPOJIb KAdeCTBA 3HAHUU
00y4arouIuxcs, OCYIIECTBISIEMOTO B TEYEHHE CEMECTpa C IEJIbI0 OLEHUBAHHUS XO0Ja OCBOCHHUS
JUCLUIUIMHBI.

Cucrtema OLEHOK IO IPOXOXKACHUIO TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH OCYILECTBIISETCS
B COOTBETCTBUU C TpeboBanusiMu [lonoxenuit «O TeKyleM KOHTpPOJIE YCIEBAEMOCTH U
NPOMEXYyTOYHOM aTTectanuu cryAeHToB ['YAII, oOywarommxcss mo mporpamMmaM BBICHIETO
oOpazoBanus» u «O MOAYIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KauyecTBa y4eOHOW paboThl
ctyneHtoB B ['Y Ally.

11.5. Meroanueckue yka3aHus il OOy4YarOUMXCs MO MPOXOKICHUIO MPOMEXKYTOUHOU
aTTecTalluu.

[IpomexxyTounast ~ arrectauuss  OOydYalOIIMXCSA  IPEIyCMaTPUBAET  OLICHMBAHUE
MIPOMEXKYTOYHBIX U OKOHYATEJIBHBIX PE3yJbTaTOB 00yueHus o auciuiuinae. OHa BKIIOYAET B
ceost:

— 9K3amMeH — (opMa OICHKM 3HaHWH, MOMYUYEHHBIX OOydJalommMmcs B Mpoiecce
U3yYeHUsl BCEH JUWCIUIUIMHBI WX €€ YaCTH, HABBIKOB CaMOCTOSITEIILHOW PaboThl, CIIOCOOHOCTH
OPUMEHATh WX JJIs pelleHHs] MPaKTUYeCKHX 3aJad. DK3aMeH, KaK IpaBUJIO, MPOBOAUTCS B
NepuoJl SK3aMEHAI[MOHHOM CeCCHMM W 3aBEpIIaeTCsl aTTECTAllMOHHON OIEHKOM «OTIMYHOY,
«XOPOUIOY», «yJAOBIETBOPUTEIILHO», «HEYIOBIETBOPUTEIHLHOY.

CucteMa OIICHOK MpU MPOBEACHUU MPOMEKYTOUHOW ATTECTAIMU OCYIIECTBIIACTCS B
cooTBeTcTBUU C TpeboBanusmMu Ilomoxkenuit «O TekyleM KOHTpOJIE YCIIEBAEMOCTH U
NPOMEXYTOYHOM aTTecTtanuu cryAeHToB ['YAII, oOywarommxcs mo mporpaMMaM BBICIIETO
oOpazoBanus» u «O MOAYIHHO-PEUTUHIOBOM CHCTEME OLIEHKM KauecTBa y4eOHOW paboTh
ctyneHtoB B ['Y Ally.



Jluct BHeceHHS I3MEHEHHI B pabouyro IporpaMmy JUCHUTIITHHbI

Jlata BHeceHUst
A3MEHEHUH U
JIOTIOJTHEHUI.

ITonmuce BHECIIETO
W3MCEHCHUS

CognepxaHue U3MEHEHUH U TOTIOTHEHUIA

Harta u Ne

MPOTOKOJIA
3aceaHus
Kagenpbl

Tlonmmmce
3aB.
kadempoit




