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1. Heau n 3a1a4u U3yYeHUs1 TUCHUILIMHBI (MOYJIsl).
1.1 Hean AucHUNIMHBL.
VYyebHas AucUUIUIMHA «JIEKTPOMArHUTHBIE MOJISL U BOJIHBD) CTABUT CBOEH 1IEJIbIO U3yUYEHUE

CTYAECHTaMH OCHOB TEOPHUHU 3JIEKTPOMArHUTHOTO 10JIs, (POPMUPOBAHUE 3HAHUN M HABBIKOB pac-
4yeTa 3JEKTPOMAarHUTHOIO IOJIA B Pa3lIMYHBIX Cpelax M IapamMeTpOB PACHPOCTPAHSIOLIIMXCS
BOJIH, 3aKOHOB OTPa)XCHMs U IPEJIOMJICHHUS BOJIH Ha IPAHMIIEC CPEll, U3yYCHUE METOI0B aHAIU3a
U pacueta mnapameTpoB JuHHHA mnepenaun CBY, pezoHatopoB M (UIBTPOB, 3HAKOMCTBO C
AHAINTUYECKUMU M KOMIIBIOTEPHBIMM TEXHOJIOTHSMHU DPAacyeTa 3JEMEHTOB BBICOKOYACTOTHBIX
TPAaKTOB CPEACTB CBA3M; OBJIaJeHHE 3HaHUAMU B oOmactu CBY sneKTpoHUKH, U3ydeHHE U
NPUMEHEHHE METO/O0B HCCIEIOBaHUS B OOJIACTH CBEPXBBICOKOYACTOTHOW AIIEKTPOHUKH H
KBAa3MONTHKH, a TaK K€ O3HAKOMJICHHE M NPUOOpETEHHE HABBIKOB PAa0OTHI C ANEKTPOHHBIMH

TesiekoMMyHHUKarmoHHsIME CBY npubopamu.

1.2 3agaun IMCHOUILIHHEL.
OcHOBHOH 3a/1a4yeil AUCUUILINHBI ABIsETCS (POpMHUpPOBAHUE y CTYACHTOB HABBHIKOB, 3HAHUN U

YMGHHﬁ, MMO3BOJIAIOIIUX IIPOBOAUTD CaMOCTOSITEILHBINA  aHaIU3 (I)I/ISI/I‘ICCKI/IX IIponeccosB,
MPOUCXOAAIIHNX B Pa3JIMYHBIX HAIMPABIIAIOIINX CUCTCMAX U yCTpOfICTBaX CBCPXBBICOKHUX YAaCTOT B
OIHOPOJHBIX u HCOAHOPOIHBIX cpcaax, IIOHHUMAaTb CYITHOCTb BHGKTpOMaFHHTHOﬁ

COBMCCTHUMOCTH.

1.3 MecTo AucHUIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

I[I/ICIII/IHJ'II/IHa ((3J'I€KTpOMaFHI/ITHBI€ IIOJII WU BOJIHBID» OTHOCHUTCS K BapHaTHBHOﬁ qacTu
broka b1.B.O/1.9 «/lucuurminHel (MOIyN)» Y4eOHOTO TUTaHA.

WN3ydyenne mucnumuinHel Oasupyercs Ha  (PU3MKO-MAaTeMaTHYECKOW  IMOATOTOBKE

CTYJEHTOB, KOTOPYIO OHM MOJIY4aroT IpU U3YYEeHUH MaTEMaTUKU - pa3/iesibl: BEKTOPHBII aHalu3,
g depeHImaIbHbIe onepaTopsl, TuddepeHIaIbHbIe YpaBHEHHUS IEPBOTO U BTOPOTo MOpsKa,
KOHTYpHBIE, MOBEPXHOCTHbIE M OOBEMHBIE HHTErpajbl, KOMIUIEKCHbIE 4HciIa M (QYHKIUHA U
JNEHCTBUS HAJl HUMH, MaTpULbl M JEHCTBUS HaJl HUMH, a Takxke pasjena QU3NKd -
AJIEKTPOMAarHUTHBIE SIBJICHUS.

JlaHHasE NUCLUUIUIMHA SBJIAETCA IEPBOM, B KOTOPOM CTYIOEHTBHI H3Yy4arOT BOIPOCHI
IIPAKTUYECKOIO TPUMEHEHUSI TEOPUU DJIEKTPOMArHUTHOro mnoss. OHa HaxXOIUTCS Ha CTHIKE
JUCIIUIUINH, oOecreynBaronnx 0a30BYyI0 M CHEIHAbHYIO MOATOTOBKY CTyAEHTOB. U3yuas sty
JTUCIUIUINHY, CTYIEHThl BIIEPBbIE 3HAKOMSTCS CO CTPYKTYpOHl 3JE€KTPOMAarHUTHOIO IOJIf,
BO3HHKAIOIIIETO B PAa3JIMUHBIX Cpe/laX U HaNpaBIIAIOUINX cucTeMax. [IpuoOpeTeHHble cTyJleHTaMu
3HAaHUS M HAaBBIKM HEOOXOIUMBI KaK Ul I'PaMOTHOW IKCIUTyaTallud TeJIeKOMMYHUKAlMOHHOM
anmnapartyphbl, Tak U 17 pa3pabOTKU IIUPOKOIo Kilacca YCTPOMCTB, CBA3aHHBIX C Nepenadyei u
IIPHUEMOM CUTHAJIOB.

B pesynbraTte nzydyeHus HacTOALIEH AMCHMILIMHBI CTYACHTHI JOJKHBI MOTYyYUTh 3HAHUS,
UMEIOIIME HE TOJIBKO CAMOCTOSITENIbHOE 3HAaUeHUE, HO U o0ecrieunBaronye 0a30ByI0 MOATOTOBKY

OJi1 YCBOCHHUA psda MOCICAYIOIUX JUCHUITINH: «CxeMoTeXHUKA TCJIICKOMMYHHUKAIIUOHHBIX



yCTPOMCTBY, «MeTposorus, cTanAapTU3auus U cepTudukanus B HHOOKOMMYHUKaIMIX», «Cetn

CBSI3M U CUCTEMBI KOMMYTalUN», «CTpYKTYpUpOBaHHbIE KaOEJIbHBIE CUCTEMBIY.

1.4. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0yYeHHs IO JUCHUILIHHE (MOIYJIO),
COOTHECEHHBIX C IUIAHUPYEeMbIMH Pe3YJIbTATAMH OCBOEHHS 00pa30BaTe/JbLHOMH MPOrPaMMBI.

Nzyuenue

JAHHOW  y4eOHOW JAMCIUIUTMHBI
oOyJaromuxcs 00meKyIbTYpHBIX/IpodeccuonanbHbix kKommereHuui (OK/TIK).

HaIrpaBJICHO

Ha

dbopmupoBaHue Y

HNunexc
KOMIIET
EHIINHU

Ne
ILII.

Coneprxanue
KOMIIETEHIIMH (MU
e€ yacTn)

B pesynbrare nzyuenus: yueOHON AUCIUIIIMHBI

00yJaromuecs: JOIKHbI
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BJIaJeTh

1. | OIIK-3

CnocoOHOCTh
pelaTh 3a1a4n
aHaJIM3a U pacueTa
XapaKTePUCTHK
IEKTPUICCKUX
Hemneun

OCHOBHBIC
ypaBHEHHS,
OIKCHIBAIOILINIE
3JIEKTPOMArHUTHO
¢ moJie u
SHEPreTHUCCKUE
COOTHONLICHUSA B
HEM,
o0I1I1e CBOKMCTBA
BOJIH,
pacmpoCTPaHSIOL]
UXCS B JIMHHUAX
nepesaan

AHaJIM3UPOBATH
CTPYKTYpY
3JIEKTPOMAarHUTHO
IO IIOJIA,
CO3JIaHHOTO
3JIEMEHTApPHBIMHU
W3JIy4YaTeIsIMU;
ITOHUMATh
¢busnyeckue
MIPOIIECCHI,
MPOUCXOISIINE
Ha rpaHulIe
paszaena cpen,
ONpPENENATh YIibl
MPEJTOMIIEHUS U
OTpaKEHUs
IUIOCKUX BOJIH;
AQHaJIM3UPOBATH
CTPpYKTYpY
3JIEKTPOMArHUTHO
r'0 IIOJIS B
Pa3IMYHbIX
JIMHUSIX
nepenayu,
BKJIIOYAs MOJIBIC U
JIADIIEKTPUYECKHUE
BOJIHOBOJIHI,
KOaKCHaJbHBIC,
JIBYXITPOBOJHBIE
H
OIITOBOJIOKOHHEIE
JTUHHUH, BEIOUPATh
ONTHUMAaJIbHBIN
JUISl KOHKPETHOM
CUTYyalluH THUI
JIMHUN niepegayu
U pacCYUTHIBATH
MX TEXHUUECKHE
XapaKTePUCTUKH

HaBbIKaMU
MPAKTUYECKOU
paboTsI ¢
COBPEMEHHOM
U3MEPUTEIIBHON
arnmnaparypou

2. [K-9

T'oToBHOCTE
OpraHU30BbIBaTh
METPOJIOTHYECKOE

3HaTh OCHOBHBIE
MaTeMaTHYECKUE
MOIEITHN

Ymern
aHAJM3UPOBATH

CTPYKTYPY

Bnanets
MPaKTUYECKUMU
HaBBIKAMH




Ne Nupekc Copepxanue B pesynbrare u3ydeHnus: yaeOHONW AMCHUIUINHBI
. 1; KOMIIET | KOMIETEHINH (MIH 00yyaroImuecs 10JKHbI
| eHmuu e€ yacTu) 3HATh YMeTh BJIaJeTh
obecrnieueHue AIIEKTPOMArHUTH | AJIEKTPOMArHUTHO U3MEpEeHUs
MIPOU3BOJICTBA BIX BOJHOBBIX IO MOJIS IUIOCKUX | KOMIUIEKCHBIX
MaTepuaioB U MIPOLIECCOB, a BOJIH, S-napameTpoB
1763 (7071 TaKXKe MOJIEIM | PaCHpPOCTPAHSIOLL JTIMHEWHBIX
JIEKTPOHHOU cpell, yCIOBUS uxcs B OJIHO- U
TEXHUKU pacrpocTpaHeHHs Pa3INYHbBIX JBYXTIOPTOBBIX
U BO30YXKJICHUS | cpeAax U JIMHUAX YCTPOMCTB,
BOJIH; 3HATh nepeaayn; Pa3INYHbBIX
METO/IbI aHaIHN3a XapaKTEPUCTHK
U pacudera YmeTh HEJIMHENHBIX
MPOCTEHUIINX aHaJIM3UPOBATh Leneu, Ha
CTPYKTYp IJIst BOJTHOBBIC COBPEMEHHOM
U3ITy4YeHUs MPOIIECCHI B METPOJIOTHYECK
AIIEKTPOMArHUTH HEperyJISIPHBIX oM
BIX BOJIH, JTMHHSX 000py10BaHUH
OCHOBHBIX THIIOB | IepeJayu, 3HaTh
BOJIHOBOJIOB U TIPUHITHAITHI
PE30HATOPOB paboThI
3JIEMEHTOB JINHUU
nepenavyn; yMeThb
IPOBOTUTH
pacueTsl
n30UpaTeTbHBIX
CBONCTB
00BEMHBIX
PE30HATOPOB
2. CTpyKTYpa M coAepKaHue M CIHIIJIMHBI.
2.1 PacnipeaesieHre TPYI0EMKOCTH AUCUMILIMHBI IO BUAaM padoT.
Obmass Tpyno€MKOCTh AUCHMIUIUHBI cocTaBisieT 6 3au.exa. (216 wuwacoB), wux
pacrnpeienieHre 1Mo BuaaM paboT npejacTtaBieHo B Tabnuie (051 cmyoenmos ODO).
CemecTpbl
Bun yueOHO# paboThI Beero
4acoB 5 _
AyIuTOpHBIE 3aHATHS (BCEro) o4 54
B ToM uucne:
3aHATHA JIEKIIUOHHOIO TUIA 18 18
3aHATHS CEMUHAPCKOTO TUMA (MIPAKTUYECKUE 3aHATHSA) 18 18
3aHATUS CEMUHAPCKOTo TUNa (J1abopaTopHbIe pabOThI) 18 18
CamocrosiTesibHas padora (Bcero) 98 98
B Tom umce:
[TpopaboTka yuyeObHOro (TeOpeTUYECKOro) MaTepuana 40 40
BrinonHenne MHAMBUYaIbHBIX 3aJaHUN (TIOATOTOBKA 38 38
COOOIIEHUH, TPEe3EHTAITUI )
[ToaroToBka K TEKyIieMy KOHTPOJIIO 20 20




KCP 10 10
Kontpoib o4 54
Buj npoMexxyTo4HO# aTTecTalum - dK3aMeH 5 5
OO01mas Tpy10eMKOCTh qac 216 216
3a4. efl. 6 6

2.2. CTpyKTYpa IMCUUIIMHBI:
Pacnipenenenne BuoB yueOHON pabOTHI M UX TPYIOEMKOCTH I10 pa3fesaM AUCIUIIHHBL
Paznenbl IucHMIUIMHBL, U3ydaeMble B 5 cemectpe (st cmydenmos ODO)

KonnuectBo yacos
Ne
AynuropHas Breayauropras
pasn HaumenoBanue pazaenon
Bcero pabota pabota
e a1 [ m [ o CPC
1 2 3 4 5 6 7
1. Beenenue 2 6
5 OcHOBHbIE YpaBHEHHS 5 5 8
AIIEKTPOMArHUTHOTO TTOJIS
3 I'pannynbie ycnoBus 5 6
DJICKTPOTMHAMUKH
" YpaBHEHHSI STEKTPOJUHAMUKY JIJIs1 5 6
MOHOXPOMATHYECKOTO TIOJIsI
5 [T1nockue neKTpOMarHuTHbIC 5 5 8
BOJTHBI
OTtpaxkeHHe U MpeNoMIICHHE
6. |TUTOCKMX BOJIH HA TPaHMIIE pa3feria 2 2 4 6
JBYX cpell
OO0111e cBoOiCcTBA BOJIH,
7. | pacmpoCTpaHSIOLMXCS B TMHUIX 2 2 4 8
nepeaayn
8. |[Tomble MeTanmnUueCcKHE BOJIHOBOIEI 2 4 8
9. JIunuu nepenauu ¢ T BosiHaMu 4
10. Maremaruueckast MOJICIhb JIMHUN 5 5 5
nepegavn
[Ipumenenne MaTpull s aHaIu3a
11. M 2 6
CBY ycrpolicTB
12. DJIEMEHTHI JINHUI Nepeadn 6
13. OOBeMHBIE PE30HATOPHI 2 2 6
14, N3iy4yeHue 351eKTpoMarHuTHBIX 5 8
BOJIH
Hmozo no oucyunaune: 216 18 18 18 98
2.3. Conep:xkanue pa3iesioB AUCHUTLIMHBI:
2.3.1. 3auaTus JeKIHOHHOr0 THIIA.
e HaumenoBanue Conepranme pasziena dopma TeKyIIEero
paszzierna KOHTPOJIS
1 2 3 4
1. Brenenne [Ipenmer u conepkanue kypca. Kparkuii
UCTOPUYECKHI 0030p pa3BUTHS yUEHHS 00




3JIEKTpOMarueTusMe. Posib pycCKuxX y4€HBIX B
Pa3BUTHU TEOPUU DJIEKTPOMArHUTHBIX MTOJIEH U
BOJIH. DJIEKTPOMAarHUTHOE I10JI€ KaK OJ{Ha U3
¢dopm Matepuu. MakpocKOnMuecKue u
KBaHTOBBbIE CBOMcCTBA noJist. [Ipeamer
KJIACCUYECKOM DJIEKTPOIUHAMUKH.
DNEeKTpOMarHUTHbIE MOJISI U COBPEMEHHAs pa-
JUOTEXHHUKA, POJIb TEOPUH DJIEKTPOMArHUTHBIX
IIOJIEW U BOJIH B Pa3BUTUM HAYKH, CUCTEM
CBSI3M U BEIAHUS U TEJICKOMMYHUKALHH.

OcHOBHbIE YpaBHEHUS
3JIEKTPOMArHUTHOTO
0TSt

OcHOBHbIE YpaBHEHUS 3JIEKTPOMAarHUTHOI'O
1oJis - ypaBHeHHs1 Makcseia. BekTopsl anek-
TPOMAarHUTHOIO I0JIs1. MakpoCcKonM4ecKue
IapaMeTpsl MaTEpUAIbHBIX CPEL.
Knaccudukanus u Bugst cpea. CkansipHbie 1
TEH30PHbIE MTapaMeTphl cpea. MaTtepuanbHble
YpaBHEHU.

VYpaBHenust Makcsenia B qudepeHaabHoR
¥ MHTETpaNIbHON (hopme. YpaBHEHHE HEempe-
PBIBHOCTH M 3aKOH COXPaHEHUS 3apsiza.
Croponnue ucrounuku. [lonnas cucrtema
ypaBHeHU MakcBeia ¢ y4éTOM CTOPOHHUX
HMCTOYHMKOB. [ [pMHIIMI IepecTaHOBOYHOU
JIBOMCTBEHHOCTH. I1moTHOCTH
AJIEKTPOMATrHUTHOM SHEPTUH U SHEPTHs,
cocpeoToueHHas B oobeme. [1moTHoCTh
MOIIHOCTH XU MOITHOCTb TEIIJIOBBIX ITOTEPH U
CTOPOHHHMX MCTOYHUKOB. YpaBHEHHE OalaHca
JUIsI MTHOBEHHBIX 3HaY€HUH MOIIIHOCTH B
muddepeHManbHON U HHTErpanbHOM hopme
(treopema IloiiTunra). dusznueckas TpakTOBKA.
MoIHOCTb, BBIXOIIAs (BXOIAIIAs) U3
o0bema uepe3 3aMKHYTYIO IOBEPXHOCTb.
MoiunocTs u3inydenus. Bekrop IloinTunra.

I'paHnuHBIE yCIOBUA
AJIEKTPOIUHAMUKHU

[ToBeneHre BEKTOPOB Ha TpaHUIIEe pa3/erna
JBYX cpell. [ paHnuHBIE yCIOBUS IS
HOpPMAaJIbHBIX U KacaTeIbHBIX COCTABIISIOIINX
BEKTOPOB IEKTPOMArHUTHOTO IOJIS.
['pannyHbIe yCI0BUS HAa TOBEPXHOCTU
UJECAIBHOTO MPOBOIHUKA.

YpaBHeHuUs

ANEKTPOJIMHAMUKY AJIs

MOHOXPOMATHYECKOTO
OJIS

Knaccudukanms >1eKTpoMarHuTHBIX SIBIICHUN
M0 X 3aBUCUMOCTH OT BpeMeHu. CtaTuue-
CKHCE, CTaI_[I/IOHapHI-Je 158 KBaSI/ICTaHI/IOHapHI)Ie
nosisa. ['apmonnueckue xonedanwus. Pomib
rapMOHHYECKHUX KoJieOaHUI B TEOPUU U
TEXHUKE TeIEKOMMYHUKAIITMOHHBIX CUCTEM U
paJII/IOTeXHI/IKC.

Metoa KoMIUIeKCHBIX aMImuTy . Cucrema
ypaBHeHUN MakcBeiuia st
MOHOXPOMAaTHUYECKOTO MOJIsI B KOMIUIEKCHOM
dbopme. KomruiekcHbIe TUATIEKTPUYECKAs U

MarHuTHas NPpOHULAEMOCTH cpebl. PaKkTOphl,




KOMIUJIEKCHOM AUAJIEKTPUYECKON U MarHUTHOU

3HAYEHUS SHEPTETUYECKUX XapaKTEPUCTUK
rapMOHUYECKOT0 3I€KTPOMAarHUTHOTO TOJIS.

BekTop lloiinTrHra. YpaBHeHus OanaHca s

dusnueckas TPaKTOBKA. Y CIIOBHE PE30HAHCA

BJIUMAOIIINC HA BGHI/I‘II/IHY MHPIMOI>'I qacTu
npoHUIaeMocTu. [{usnexrpuieckue u
MarHuTHbIe notepu. CpeHue 3a IEPHO/T
Teopema YMmoBa-lloiiHTHHra 17151

KOMILJIEKCHBIX MoIHOcTer. KoMIIeKkCHBIH

AKTHBHBIX U PCAKTUBHbBIX MOIHHOCTCfl.

JUI U30JIMPOBaHHOM 00JacTu.
[Inockue IInockast BoiHA KakK NpeebHbIA Cllydan Kontposbnas
JJIEKTPOMAarHUTHBIE cdepuueckoil BoiHbl. Perienue cuctembl pabora
BOJIHBI ypaBHeHu MakcBeia [uist INIOCKOU

OJTHOPOHOM BOJIHBI. CBOMCTBA MJIOCKOM
BoJHBL. CTpyKTYypa nojsi, Bzaumuas
OpPHUCHTAIUS] BEKTOPOB TOJIs, K03 duimeHTt
¢asbl, Ga3oBas CKOPOCTh, CKOPOCTh PACIIPO-
CTpaHCHHS YHEPTHUHU, XapaKTEPUCTUICCKOE
conporuBiieHue. [1ockue oTHOPOIHBIC BOJIHBI
B OJTHOPOJIHOM M30TPOIHOI cpelie 0e3 moTeps.
[Tiockast oAHOPO/IHASI BOJIHA B OJHOPOTHOM
cpene ¢ notepsimu. CBOMCTBA BOJIH.
Koadduuments! ¢assl n ocnabnenus, ¢pazonas

CKOpPOCTD U JJIMHA BOJIHBI B Cp€aax ¢ MaJIbIMU

1 O0JIBIIMMHU TaHT€HCAMU YTJIa IOTEPb.
JlucniepCMOHHBIE CBOMCTBA MOTJIOIIAOIIEN
Cpelbl.
ITonspusanus BosH. JInHEHO
MOJISIPU30BAHHBIE BOJIHBI. BOJIHBI ¢ KpyroBOM
U DJUIANITHYECKOU MOJISIPU3aLUEH.
IInockue OTHOPOIHBIE BOJIHBI B OJHOPOIHOM
aHM30TpONHOM cpene. Hamarunyennslii dep-
puT. I'upoTponHas cpena Kak YaCTHBIN Cllydai
aHU30TPOMHOM cpebl. YacToTa COOCTBEHHOM
U BBIHYKJIEHHOH Iiperieccuu. Tensop
MAarHuTHON IPOHNUIIAEMOCTH HAMAarHH4eHHOT O
tbeppurta. Paznoxenue nuHeitHO
MOJISIPU30BAHHOM BOJIHBI HA JIBE BOJIHBI
KpyroBoii nossipuzanuu. OcoOeHHOCTH pac-
IIPOCTPAHEHHE BOJIH KPYTrOBOM MOJIAPU3ALIUI
JIEBOT'O U IIPaBOI'0 BpallCHUSA B TUPOTPOIHON
cpene. MarHuTHas IpOHUIIAEMOCTD JIJIs1 BOJIH
KpYTrOBOM MOJISIPU3ALIUU JIEBOTO U IPABOTO
Bpamienus. Dddext Dapanes. Mcnonp3zoBanue
s dexra Papazes B Texuuke CBY.

3aluTa

OTtpaxenue u

BOJIH Ha rpaHHue
paszzena aByx cpel

IMPECIOMIICHUEC TTJIOCKUX

CBs3b yIJIOB NAJCHMS, OTPAXKEHUS U

IIPEJIOMIIEHUS C DJIEKTPOJUHAMUYECKUMHU

napamerpamu cpel. IlepBblil 1 BTOpOH 3aKOHBI
Cuemnmyca. [IpencraBieHue nporu3BOILHO

MOJIIPU30BAHHON BOJIHBI KaK CYMEpHO3UINH

nabopaTopHOI
pabots (JIP)




HOPMAaJIbHO U MapajlieIbHO MOJISIPU30BAHHBIX
BOJIH.

[Tagenure HOpMaIbHO MOJIAPU30BAHHON BOJIHBI
Ha TpaHMIly paszena IByX JUIEKTPUYECKUX
cpel. 3aKOHBI OTPAKEHUS U IIPETTOMIICHHUSL.
Ko duunenTs! oTpaxkeHus U NPOXOKAECHUSL
(popmyner @penens). [Tagenue mapamienbHO
IIOJIIPU30BaHHON BOJIHBI HAa IPAaHUILy paszeia

JBYX AUAJIEKTPUUECKUX cpell. SBieHue
IIOJIHOT'O NIPOXO0KIAEHU, yrou bprocrepa.
SIBiEeHME MTOJIHOTO OTPAKEHUS OT IPAaHULIBI
paszzeia AByX IUIJICKTPUUYECKUX CPE.
VY cnoBus BO3HUKHOBEHHUS ITOJIHOTO
OTpaXXCHMsI, CTPYKTYpa I0JIs HaJ U O]
rpaHulel pasjiena, IOBEpXHOCTU paBHbIX (a3
U paBHBIX aMIUIMTY], (pa30Basi CKOPOCTH,
JUIMHA BOJIHBI, CKOPOCTb IIEPEHOCA SHEPTUU.
[TonsiTrie MOBEpXHOCTHOM BOJIHBL. OTpakeHHe
OT UJEAJIBHO NPOBOSALICH IOBEPXHOCTH;
CTPYKTypa MOJIsl.

[Tagenuie naoCcKoOW BOJIHBI HAa FPAaHULLY pa3zelia
JUAJIEKTPUKA U Ioriomaronieit cpeasl. Heon-
HOPOJIHAs IJI0CKAsl BOJIHA B MOTJIOLIAIOLICH
cpene. OnpezneneHue 1eUCTBUTEIBHOIO yriia
npesomiieHus. IIpoHuKHOBEHME 110IIS B
IIPOBOJHMK, TOBEPXHOCTHBIN P PEKT,
riyOuHa npoHuKHOBeHus. [lonsTre
MOBEPXHOCTHOTO umrnenanca. [IpubamxEénnnie
rpaHUYHbIE ycI0BUs JIeOHTOBNYA, yCIIOBUS UX

pUMEHUMOCTH. PacueT noteps sHEprum B
IIPOBOJHMKAX C TOMOLIbIO TPAHUYHBIX
ycnoBuid JIeoHToBMYA.
[IpoxoxaeHue NI0CKON BOJIHBI UEpE3
wiactuny. [loHsTHe sKkpana ams
AJIEKTPOMAarHUTHOTO NoJid. TOHKHUE U TOJICThIE
9KpaHbl. MHOT'OCIIONHBIE KPAHBI.

OOmue cBoiicTBa
BOJIH,

pacrpoCTPaHIOIINXCS

B JIMHHUAX Hepeglatm

HanpasiisieMble 371€KTpPOMarHUTHBIE BOJIHBI.
[TonsATHe 0 NIMHMX nepeaadn. TUIbI peryssp-

HBIX TUHUN nepenayn. Knaccupukanus

HamnpasieMbIX BoJIH: BoiHbI T, E, H,
rUOpHIHBIE BOJHBI.

Pemenne ypaBHenuit I'enpMroibna s

HaIpapJIIeMbIX BOJIH. CBs3b NONEPEYHBIX
COCTABJISIFOLIIUX BEKTOPOB IOJIS C
npononbHeIMU. [IocTosiHHAs

pacnpocTpaHeHHUs, KpUTHYECKAs 4acToTa
(KpuTHYecKas IJIMHA BOJIHBI), JUIMHA BOJHBI B
JIMHUY Tepeiauu, (pa3zoBasi CKOPOCTb,
XapakTepucTuyeckoe conporusieHue. OOmme
cBorictBa BoJsiH tuna T, E, u H. Ckopoctb
pacipocTpaHeHus sHepruu. [Jucnepcust.

[Tonsarre 00 OTHOBOJIHOBOM H

3aluTa
nabopaTopHOit
pabotsr (JIP)




MHOT'OBOJIHOBOM peXHMax paboTsl. Mor-
HOCTb, IIEPEHOCUMas! 2JIEKTPOMAarHUTHON
BOJIHOH B JINHUM TepeJjaun. 3aTyXaHUe BOJH B
PETYJIAPHBIX JINHUSAX.

Ilomabie
METAJUINYECKUE
BOJIHOBO/IBI

IIpssMoyronbHBIE BOJIHOBOABL. Bonnbl Tuna E
u H. Ctpykrypa nosist. OcCHOBHasi BOJIHA Tpsi-
MOYTOJIEHOTO BOJIHOBOJIa. Bb1OOp paszmepoB
JUTsL OTHOBOJIHOBOTO pexuma paboTel. Toku Ha
CTEHKaX BOJIHOBOJA IIPH BOJIHE OCHOBHOI'O
tumna. Koadduruent ocnadnenus.
DeKTpuyYecKas U TEII0Bask IPOYHOCTb.
MHOTOBOJTHOBBIN PEKUMBI paOOTHI;
¢unbTpanus BeICIIMX TUTIOB BOIH. O01acTh
MIPUMEHEHHUS MIPSMOYTOJIbHBIX BOJTHOBOJIOB.
Kpyribie BomHOBOIBL. CTpYyKTYpa 1ossi BOJIH
tuna E u H. BoiaHa ocHOBHOrO THIIA U €€ Xa-
pakTepuCTUKH. BBIOOpP MONEepeyHBIX pa3MepoB
JUISL OZTHOBOJIHOBOTO peXHMa paboThlI.
MHOTroBOJHOBBIE BOJIHOBO/IbI; CIIOCOOBI
(buabTpanuu BeICIINX TUIIOB BOJIH. O01acTh
MIPUMEHEHHUS KPYTJIBIX BOJHOBOOB.
BonHoBoabI cienuanbHoi (popMBbl.
Boanososs! I1- u H- 06pa3znoit popmel.

3aIUTa
nabopaTopHOI
pabots1 (JIP)

Jlnauu nepegauum ¢ T
BOJIHAMU

Koakcuaneaeiii BotHoBoa. Bomna T:
CTPYKTypa I0J1sl, BOJIHOBOE CONIPOTUBIICHUE,
nepeHocumasi MOIHOCTb. CTPYKTypa TOKOB Ha
BHEIIIHEM U BHYTPEHHEM ITPOBOTHUKAX.
Ocna6nenue BonH tuna T mpu
pacrnpocTpaneHuu, KodpPuimeHT
ocnabneHus. Beiciue TUIBI BOJH. Y CIIOBHE
OJIHO- BOJTHOBOT'O peXuMa paboThI.
DNeKTpuYecKas U TEIaoBasi IPOYHOCTb.
Kpurepun Bb160pa BOITHOBOTO
conpoTtusiieHus. ['oppupoBaHHbIe
KOaKCHaIbHBIE BOJHOBOIBI. O0acTh
MPUMEHEHHUS KOAKCUAIbHBIX BOJIHOBOJIOB.
CummeTpHudHast IBYXIIPOBOIHAS JTHHUS
nepenaun. Bonna T: crpykrypa noans,
BOJIHOBOE CONpOTHBJIeHHE. Pacnipenenenue
TOKOB IO CEUEHHIO MPOBOHUKOB. BBIOOD
pa3MepoB MONEPEYHOr0 CEUEHUS JTMHUH.
Koadduiment ocnabienns. DnekTpudeckas u
TEIUIOBask MPOYHOCTh. DKPAaHUPOBAHHBIE
JBYXMPOBOAHBIC TUHUU. JIMHUM TUNa "BUTas
napa". O0nacTb MPUMEHEHHSI IBYXITPOBOIHBIX
JIMHUM.

[TonockoBBIE TUHUM NTEpEIaYN U UX
pazHoBUAHOCTH. CUMMETPUYHBIE U
HECHUMMETPUYHBIE MOJOCKOBBIE JINHUH.
CrtpykTypa 1nojsi OCHOBHOM BoJiHbI THHa T.
OCHOBHBIE XapAaKTEPUCTUKHU MOJIOCKOBBIX
nuHui. BomHoBoe conmpotuBienne. Beioop

3ammTa
nabopaTopHO
pabots (JIP)




pa3MepOB IOIEPEYHOTO CEUCHMUS.
MuxkpomnosiockoBbie tuHuu. Lllenesas u
KOIUTaHApHas MOJOCKOBBIC IMHUU: CTPYKTypa
IOJISI OCHOBHOM BOJIHBI KBa3u-1 THMa.
DJIeKTpUUecKasi U TeII0Bast MPOYHOCTh
MOJIOCKOBBIX JIMHUK. O0JIaCTh TPUMEHEHUS
MOJOCKOBBIX JIMHHUM.

10.

Marematuueckas
MOJIEID JINHUU
nepeaadn

Perynsapuas nunus nepeaauu. [lanaronue u
OTpakeHHBIE BOJTHBL. OPTOTOHAIBHOCTh
pacipoCTpaHSIOIINXCS MaJatoei u
OTpaXeHHOM BOJIH. HopmMupoBaHHOE
HarnpspKeHUE U TOK B IMHUM MepeIayu.
BxoaHoe conpoTuBieHHE OTPE3Ka JINHUH
nepenavyu ¢ Harpy3koil. PesxumMbl paboTsl
muann. KoadduimenT otpakeHus,
koa¢dunmeHT Oerymiei (cTosiueit) BOJIHBIL.
YcIioBHe COTIIaCOBAaHUS JIMHUU C HATPY3KOH.
Bnustaue orpaxenus ot Harpy3ku Ha KITJ{
nuHUM niepenaun. Kpyrosas Homorpamma
Bonbnepra-Cmutra. MeTOIBI Y3KOMOIOCHOTO
coriacoBaHus. YeTBepTHBOJIHOBBIN TPaHC-
dbopmarop conpotuneHuit. [lneidpuoe
coryiacoBanue. MeTo bl IUPOKOTIOIOCHOTO
COTJIACOBAHUSI.

3aluTa
1abopaTopHOii
pab6otsl (JIP)

11.

IIpumenenne MaTpui
st ananusa CBY
YCTPOICTB

BonHOBBEIE MaTpHLIBI pACCESIHUSA U NIEPENAYU.
Pu3HUECKU CMBICI JJIIEMEHTOB MAaTPHUILIbI pac-
cesiHus. 3aBUCUMOCTb 3JIEMEHTOB MaTpPHULIbI
paccessHuS OT BBIOOpPA IJIOCKOCTEH oTCcUeTa.
Koad¢uimeHT orpakeHus Ha BXoje
Harpy>K€HHOT'0 YETBIPEXIIOIIOCHUKA.
KackagHoe coeiMHEHHE YEThIPEXIIOIFOCHUKOB.
Martpuisl paccesHUs POCTEUIINX
YETBIPEXIOJIFOCHUKOB. [IpuMeHeHne BoaHO-
BBIX MATPHIL 11 KOMIIBIOTEPHOI'O aHAIu3a
yctporicte CBU. Meton aekomMno3uiiuu.

12.

DeMEeHTHI JTUHUN
nepeaan

Bo30yx/1eH1e 31eKTpOMarHuTHBIX BOJIH B
JTUHUAX nepenadyn. Bo3Oynurenu TUIIOB BOJIH.
CousneHeHus: 1 U3TUObI TMHUN TIepeIadH.
Tpancdopmatopsl TUITOB BOJTH. OMIBTPEI
TUINIOB BOJIH. KOpOTKO3aMKHYTBIE OPIIHY,
COTJIaCOBaHHbIE Harpy3ku. PazeeTBiieHue
nuHUM nepenaun. KoHcTpyKkTHBHBIE
HEOJIHOPOAHOCTH: AUadparMpl, peakTUBHbIE
HITHIPH, NUIEH(BI, CTHIKU JIMHUH ¢ Pa3HBIMU
MIONIEPEYHBIMU pa3MepaMu. Y IpaBIcHUE
amMIUTyA0H, hazoit u nonspusanueit
ANIEKTPOMATrHUTHBIX BOJIH B JIMHUAX NIEPEIayu.
ATTeH0aTopsl, (hazoBpalaTey,
noJIsIpu3aTopel. HanpasiieHHbIE OTBETBUTEIIN.
JIBOMHOM BOJIHOBOJHBIM TPOVHUK.

13.

O0beMHEBIE

KBasucranmoHnapHbie pe30HaTOPHI.

Pe3onaHcHas yacToTa U JOOPOTHOCTE.

pE30HATOPBI




coOcTBeHHas (HEHArpy>XeHHas1) T0O0POTHOCTb.

Jusnexktpudeckue pe3oHaTopsl. Bo3Oyxknenue

Pe3onaTop Kak OTpe30K TUHHUH Mepeaayn.
Knaccudukanus TumoB kojiebaHuii B
00BeMHBIX pe3oHaTopax. CBOOOIHBIC
(coOcTBeHHBIC) KOIeOaHMsI 00BEMHBIX
pe3oHaropoB. Pe3onaHcHast yacTora,

By aeHHbBIE KOJICOaHHs pe30HATOPOB,
CBSI3aHHBIX C ICTOYHUKOM SHEPTUU U
Harpy3koil. Buemnss no6porHocts. [TomHas
(Harpy>keHHas1) TOOPOTHOCTh PE30HATOPOB.
[TpstMmOyTOTbHBIC ¥ IIITUHAPUICCKUE
pe3onaropbl. KoakcualibHble U MOJIOCKOBBIE
pe3oHatopbl. OTKPBITBIC PE30HATOPEI.

BOJIH B pe3oHaTopax. [Ipoxoansie

pe3zonatopsl. Omibtpel CBY.
14. N3nyyenune HeonHoponHbIe BOTHOBBIE YPABHEHUS IS
JIEKTPOMAarHUTHBIX |BEKTOPOB FAPMOHUYECKHUX 3JIEKTPOMATHUTHBIX
BOJIH nosied. CKasipHbII U BEKTOPHBIN

NMEKTPOAUHAMUYECKUE TTOTEHIUAIIB
rapMOHUYECKUX TO0JIEH. DIIEKTPOMAarHUTHOE
I10JIE€ TIPOU3BOJIBHOIO UCTOYHMKA.
DneMEHTApHBIN NEKTPUUECKUHN U3TydaTeb.
OnpeneneHne BEKTOPOB AIEKTPOMAarHUTHOTO
I10JISA, CO3/1aBAEMOT0 3JIEMEHTAPHBIM
JJEKTPUYECKUM U3IIy4aTelIeM B OJHOPOIHOU
HErpaHU4YHOM MU30TPOIHON cpee. AHanu3
CTPYKTYpbI noJist. OcoOEHHOCTH 1OJIs B
onmxHeit 3oHe. [lone uznyyarens B nanpHeil
30HE: OPUEHTALUS BEKTOPOB
AIIEKTPOMAarHUTHOTO 10JIsA, (PPOHT BOJIHBI,
(ba3oBast CKOPOCTb, XapaKTEPUCTUUECKOE
CONpPOTHUBIICHKE. JlnarpaMMa HarpaBJIE€HHOCTH
3JIEMEHTAPHOIO DJIEKTPUYECKOTO U3JIydaTelis,
K03 PUIIMEHT HapaBJIEHHOT0 JeHCTBUS
(KHM). N3nyyaemast MOIITHOCTH U
CONPOTUBIICHUE U3IIyYCHHUS.
DJNIeMEHTapHbI MArHUTHBIN U3JTy4aTeb.
Hcrnonbs3oBaHue NPUHINIIA JBONCTBEHHOCTH
JUTSL OTIPEJIEJICHHS] BEKTOPOB
3JIEKTPOMArHUTHOIO I0JIsL, CO3/1aBaE€MOT0
3JIEMEHTapPHBIM MarHUTHBIM U3J1y4aTeIeM B
HEOTPaHUYEHHON OJTHOPOJHOM U30TPOITHOM
cpene. CTpyKTypa IO U3IydaTens.
DneMeHTapHas paMOYHasl aHTEHHA Kak
buznyecKkue aHaIoru JIEMEHTapPHOTO
MarHUTHOTO U3JlydaTels.
OnemeHT ['tolirenca. CTpykTypa nosis
anemenTa ['roirenca. JluarpaMmma

HanpasieHHoctu, KH/I. [Tpumenenue moaenu
aremMeHTa ['Toirenca Ui aHanu3a u3JIy4eHust

anepTypHBIX aHTEHH U 3aJa4 Judpakun




| PaZiMOBOJIH.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA.

HaumenoBanue
pasnena

Temarnka NpakTUYECKUX 3aHATUI
(cemuHapoB)

®dopma TEeKyIIero
KOHTPOJIS

2

3

4

OCHOBHBIE YpaBHEHMSI
3IIEKTPOMArHUTHOTO
0TSt

OCHOBHBIE YPAaBHEHHUS SJIEKTPOMArHUTHOTO
noJist - ypaBHeHUs1 MakcBeia. BekTopel
AJIEKTPOMAarHUTHOTO IOJIS.
Makpockonuyeckue napaMmeTpsl
MaTepuaibHbIX cpea. Knaccudukanus un
BUIBI cpell. CKalsipHbIE U TEH30PHBIE
napamerpsl cpe. MarepuanbHbie
YpaBHEHUS.

VYpaBHenuss Makcsesia B
nuddepeHIMaIbHON U HHTETPATbLHON
¢dbopme. YpaBHEHHE HETIPEPHIBHOCTH H
3aKOH coxpaHeHus 3apsaaa. CTopoHHUE
ncToyHuKU. [lonHas cucrema ypaBHEHUN
Makcgeiia ¢ y4€ToOM CTOPOHHUX
HUCTOYHHUKOB. [ITIOTHOCTH
3JEKTPOMArHUTHOM SHEPTUU U SHEPTHUS,
cocpenoToueHHas B oobeme. [noTHoCcTh
MOIIIHOCTH U MOIIHOCTb TEIJIOBBIX OTEPH
Y CTOPOHHUX UCTOYHUKOB. Y paBHEHUE
OanaHca JIJIs MTHOBEHHBIX 3HAYEHUN
MOIIHOCTHU B U] PepeHraIbHON 1
UHTErpaibHOI popme (Teopema
IToiitunra). @u3nyeckas TPaKTOBKaA.

IIpoBepounas
KOHTPOJIbHAsI
pabota, nmpoBepka
JIOMAIITHETO 3a/1aHuUs

I'pannuHbBIE YCIOBUS
ANEKTPOAUHAMUKHI

IToBeneHue BEKTOPOB Ha I'PaHHULIE pa3jena
IBYX cpell. ['paHn4HbIC yCIOBHS IS
HOPMAJIBHBIX U KacaTeIbHbIX
COCTABJISIFOLIIUX BEKTOPOB
AJIIEKTPOMArHUTHOrO 1osis. [’ pannyHbIe
YCJIOBHS Ha IOBEPXHOCTH UACAIBHOTIO
IIPOBOJIHHKA.

IIpoBepouHas
KOHTPOJIbHAS
paborta, nmpoBepka
JIOMAIITHETO 3a/1aHus

Tlnockue
AIIEKTPOMATrHUTHBIE
BOJIHBI

[Imockas BoaHA Kak NpeeabHbIN ciTydan
cepuueckoil BomHBL. Perenne cuctemsl
ypaBHeHU MakcBeia s IITOCKOM
OJIHOPOJIHOM BOJIHBI. CBOWCTBA MJIOCKOM
BOJHBL. CTpyKTypa nois, Bzaumuas
OpHUEHTAIIHS BEKTOPOB MOJIsI, KO HUIIUEHT
(ha3wl, (ha3zoBasi CKOPOCTh, CKOPOCTh
pacnpoCTpaHEHUs SHEPTHH,
XapaKTEPUCTUYECKOE CONPOTUBIIEHUE.
IInockue OIHOPOIHBIE BOJIHBI B OIHO-
POJHON U30TPOMHOMN cpesie 0e3 MoTeph.
[1nockast oMHOPO/IHAS BOJIHA B
OAHOPOJHOM cpene ¢ moTepsiMmu. CBoCTBa
BOJIH. /{MCIIEpCHOHHBIE CBOKWCTBA
MOTJIOIIAIOIIEH CPEIBI.
[Tonsipuzanus BoaH. JIMHEHHO

[IpoBepounas
KOHTPOJIbHAS
pabora, mpoBepKa
JIOMAILTHETO 3aJaHUs




MOJISIPU30BaHHBIE BOJIHBI. BOJIHBI €
KpPYTrOBOH U AJUIMITUYECKON
HOJISIpA3ALUEH.

[Tnockue oIHOPOAHBIE BOJIHBI B
OJHOPOJIHOM aHU30TPOITHOM CpeJie.

Otpaxenue u

IIPEIOMJICHUE
IJIOCKHUX BOJIH Ha
rpaHulle pa3zena IByX
cpen

CBs13b yIJIOB NAJACHUS, OTPAKCHUS U
IIPEIOMIIEHUS C 3JIEKTPOJUHAMUYECKUMHU
napametrpamu cpei. [lepBoiii 1 BTOpoi
3akoHbl CHems. lpencrasinenue
MIPOU3BOJILHO MOJIAPU30BAHHOM BOJHBI KaK
CYNEPIO3UIMY HOPMAJIBHO U NIApAJUIEIBHO

MOJIAPU30BAHHBIX BOJIH.
ITanenne HOpMaAIBHO NOJIAPU30BAHHOU
BOJIHBI Ha TPAHHUILY pa3jiena JByX
JTUBJIEKTPUUECKUX CPell. 3aKOHBI
OTPaKEHHUSI U MIPEIOMIICHUSI.
KoaddutmenTs! oTpakeHus u
npoxoxaenus (hopmynsl Openens).

[IpoBepouHas

KOHTPOJIbHAS
pabora, mpoBepKa
JIOMAIITHET 0 33/1aHUs

OO6111ue cBoiicTBa
BOJIH,
pacTpOCTPAHSIONTUXCS
B JIMHHSX IIEpeIadH

Hanpasnsiemble 371€KTpOMarHUTHbIE
BOJIHBI. [ToHATHE O MUHUAX TIEpeaadH.
Turbl peryiaspHbIX JUHUN NIEPEAYN.
Kinaccudukanmst HanpapisieMbIX BOJIH:

Bontebl T, E, H, ruGpuHbIc BOTHBL.

Pemenue ypasuenuit I enbmroinbna aist
HAIPABJISIEMBIX BOJIH.

IIpoBepounas
KOHTpPOJIbHAS
pabora, mpoBepKa
JIOMAIITHETO 3aJaHUs

B NISE
METaJUTNYECKUE
BOJIHOBO/IBI

[IpsiMoyrosbHbIE BOJIHOBO/BI. BosHbI THIIA
E u H. Crpykrypa nonsa. OcHOBHast BoJHa
PSIMOYTOJIBHOTO BOJIHOBOJ1A. Bb16OD
pasMepoB Ul OJTHOBOJIHOBOT'O PEKUMaA
paboTbl. TOKM Ha CTEHKaX BOJIHOBOJA MPH
BOJIHE OCHOBHOTO THna. Koapdunuent
ocnalieHus. DeKTpuyecKas U TerioBas
MPOYHOCTb.

IIpoBepouHas

KOHTPOJIbHAS
paborta, nmpoBepka
JIOMAIITHETO 3a/1aHHs

JIvauu nepegauu ¢ T
BOJIHAMU

Koakcnanpusiii BotHOBOA. Bomaa T
CTPYKTYypa oJisi, BOJTHOBOE
COIIPOTUBIICHUE, IEPEHOCUMAst MOILLIHOCTb.
CTpyKTypa TOKOB Ha BHEIITHEM U
BHYTpEHHEM MpoBoHUKax. OcnabneHue
BOJIH Tumna T npu pacnpocTpaHEeHHH,
kod¢dutireHT ocnabiaeHus. Beicme TUTIBI
BOJIH. Y CJIOBHE OJTHO- BOJTHOBOT'O peKUMa
paboThl. DIEKTpUUECKas U TETLIOBAs
pouHOCTh. KpuTepun BrIOOpa BOJTHOBOTO
conpotuneHus. 'opprupoBaHHbIe
KOaKCUaJIbHEIE BOJHOBOALI. O01aCcTh
MIPUMEHEHUS KOAKCUAIBHBIX BOJTHOBOJOB.
CuMmMeTpHuyYHas ABYXMPOBOIHAS JIUHUSA
nepenaun. Bomna T: ctpykTypa nous,
BOJIHOBOE COIPOTHUBIICHUE. Pacnipenenenue
TOKOB TI0 CEYEHHUIO MMPOBOAHUKOB. Br1OOp
pa3MepoB MOMEPEYHOTO CEUCHHUS JIMHUU.

IIpoBepouHas

KOHTPOJIbHAS
paborta, nmpoBepka
JIOMAIITHETO 3a/1aHHs

Marematnueckas

PeryinsapHas nunus nepegauu. Ilaparomue

[IpoBepouHas




MOJIeh TUHUU 1 OTpakeHHbIE BOJTHBL. OPTOTOHAILHOCTH
nepenavyu pacipoCTpaHSIOIUXCS MAJA0NIeH 1
OTpaXeHHOM BOJIH. HopMupoBaHHOe

HaAIpsDKEHUE U TOK B JIMHUM [IepeIayu.
BxomHOE conmpoTUBICHHE OTpE3Ka TNHUU
nepesavn ¢ Harpys3koil. Pexxumel paboThl
muann. KosgduimenT otpaxkeHus,
kod(durmenT 6erymieii (CTOsYEH ) BOTHBI.

KOHTPOJIbHAS
pabora, mpoBepKa
JIOMAIITHET 0 33/1aHUs

9. |IlpumeHeHHEe MaTPHIL BonHoBBIE MaTpULIBI paccestHUA U IIpoBepounas
s ananuza CBY | mepegaun. @u3nveckuii CMbICIT 3JIEMEHTOB KOHTPOJIbHAS
YCTPOMCTB MaTpHIbl paccesiHusl. 3aBUCUMOCTD pabota, nmpoBepka
AJIEMEHTOB MATPUIIBI PACCESIHUSI OT BHIOOpA|JOMAIITHETO 3adaHUS
wiockocteit orcueta. Koadduument
OTPa’KE€HHUSI Ha BXOJIE HATPYKEHHOIO
YeThIpexnotocHuKa. Kackagnoe
COEIMHEHHUE YEThIPEXITOIOCHUKOB.
Marpuiipl paccestHus MPOCTEUIINX
YETHIPEXIOJIOCHUKOB. [[pumenenue
BOJTHOBBIX MaTPHIL JJI1 KOMITBIOTEPHOTO
aHanu3za ycrporicts CBU. Merog
JICKOMITO3HIIHH.
2.3.3 J1aGopaTopHble 3aHATHSA.
No HaumenoBanue nabopatopHbix padboT Popwma Tekyuero
KOHTPOJIS
1 3 4
1. . Otuer no
UccnenoBanue CTpyKTYpHI MOJIsT  COOCTBEHHBIX BOJH JIMHHI .
nepeaaun CBY mmanasona. #1aGopaTopHOi
pabote
2. Otuer o
Hccenenosanue nucrtiepcuu v 3aTyxaHusi B TMHUIX niepenaun CBY 1a6opaTOpHOH
JIMara3oHa OCHOBHOM BOIHBI H1o MpsIMOYTroIbHOTO BOJIHOBOIA pabore
3. Otuer no
HccnenoBanre 00beMHBIX PE30HATOPOB HA OCHOBE BOJIHOBOA .
KpYTJIOro ceueHus ¢ konedanuem Hoir N1aGopaTopHOi
pabote
4. DKcnepuMEeHTalbHOE HCCIeI0BaHNe U ITPOBepKa rpa)uyeckoro Oruer mo
pELIeHHS 3a/1a4d COTJIaCOBAaHMS JIMHUY TTEpEIau ¢ Harpy3Koi ¢ nabopaTopHOH
MOMOIIIbI0 HOMOTpamMMbl Bonbniepra-Cmutra pabote
5. HccnenoBanue moaspu3aniu JIeKTPOMarHUTHBIX BOJTH Otyer mo
nabopaTopHOI
pabore
6. D¢ dext Dapanes B KpyrioM BOJTHOBOJIE Otuer no
nabopaTtopHoit
pabote
7. UccnenoBanue BOJTHOBOIHBIX HAITPABJICHHBIX OTBETBUTEIEH U OTueT 11O
MOCTOBBIX YCTPOHCTB nabopatopHoit
pabore
8. Mertonbl moaenupoBanus CBY ycTpoilcTB Ha KOMITbIOTEPAX Otuer no
nabopaTopHOI
pabore
9. MUuKpOIoI0CKOBast JIMHUS Mepeladu, SKCIEPUMEHTAIbHOE Otyer no




UCCIIEIOBaHHE BOJTHOBOTO CONPOTUBIICHUS U CPAaBHEHHUE C nabopaTopHOI
paccuuTaHHONW MOJIENIBIO0 HA KOMIIBIOTEpPE pabote
10. MeTo1bl y3KOMOJIOCHOTO COTJIaCOBAHUS JIMHUU C HATPY3KOH Otuer no
(MozIeTMpOBaHKE Ha KOMITBIOTEPE) nmabopaTopHOH
pabote
11. Pacuyer nosiocoBoro ¢puiabTpa Ha MOJOCKOBBIX JTUHHIX Otuer no
(MozenupyeTcs Ha KOMITbIOTEPE) naboparopHoit
pabore
12. ATtTecTanys napaMeTpoB BEKTOPHOTO aHAJIM3aTopa Leneu Otuer no
nmabopaTopHOH
pabote

2.3.4. IlpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB).
1. M3nyuenue 3apsKeHHOM YacTHIIbI B TI0JIE aMILTUTY/JHO-MOAYIMPOBAHHOW BOJIHBI.

2. CHeKTpaJ'IBHBIC H NOJIAPHU3AIIUOHHBIC XaPaKTCPUCTUKHU MOHYHHpOBaHHOﬁ

BHGKTpOMaFHHTHOﬁ BOJIHBI.

3. Karoae!l cnuuaTa.

4. CBolicTBa NEPUOINYECKUX BOJIHOBOJIOB.
5. /IBrkeHHe 3apsKEHHON YaCTULBI B I10JI€ YaCTOTHO-MOYJIMPOBAaHHOM

ANEKTPOMATHUTHOM BOJIHBI.

2.4. llepeyeHb Y4eOHO-MeTOAMYECKOT0 o0ecnieyeH s AJIsl CAMOCTOSATEILHOI PadoThl
00y4YaAIIHUXCS M0 TUCHMILINHE (MOIYJIIO).

No B CPC [Tepeuenpb yueOHO-METOAMUYECKOTO o6ecneqi:HH;1 JUCLUIUIMHBI IO
BBIIIOJTHEHUIO CAMOCTOSITEIbHOU paboThl
1 2 3
1 | IIpopabotka yueOHoro | Meroanueckue ykazaHus M0 OpraHU3aIMi CaMOCTOSATEIbHON
(TeopeTHuecKoro) paboThI CTYJJCHTOB MO AUCHUILINHE «DJIEKTPOMArHuTHBIE MOJIS U
MaTepuaia BOJIHBI», YTBEPKJICHHbIE Kadeapoil paauou3uKu 1
HAHOTEXHOJOruM, npotokosa Ne 7 ot «20» mapra 2017 r.
2 Beinonnenune Meroanueckue ykazaHus 10 OPraHU3alui CaMOCTOATEIbHON
VHIVBUAYaAJIBHBIX paboThI CTYJICHTOB MO AUCHUILINHE «DJIEKTPOMarHuTHBIE MO U
3aaHui (MOATrOTOBKA BOJIHBI», YTBEPKJIEHHbIE Kapeapoil paauou3uKu 1
COOOLIeHHUH, HaHOTEXHOJIoruM, npotokon Ne 7 ot «20» mapta 2017 r.
Ipe3eHTALNN)
3 |IloxrortoBka K Texymemy| Meroandyeckue ykazaHHs [0 OpPraHU3alUN CaMOCTOSITEIbHON
KOHTPOJIIO paboThI CTYIEHTOB M0 IUCHUIUIMHE «DNEKTPOMArHUTHBIE MOJIS U
BOJIHBI», YTBEPKJCHHbIE Kadeapoil patnopusnku u
HaHOTEXHOJOTHUM, MpoTOKOI Ne 7 ot «20» mapra 2017 1.
4 ITonroroBka k Metoauueckue yKka3aHus 110 pEeHICHHIO 3a4a4 10 JUCLUIIINHE
MPAKTUYECKUM 3aHATHSIM | «DJIEKTPOMArHUTHBIE TIOJISL U BOJIHBI», YTBEpKIEeHHbIE Kadenpoit
panuo(u3NKN 1 HAHOTEXHOJIOT Ui, MPoToKoa Ne 7 oT «20» Mapra
2017 1.

VY4eOHO-METOMNYECKUE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaromUXCs W3

YHCIIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBbS U BOCTIPUATHS HHPOPMAIUH:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUst UL ¢ HapyIIeHUSIMH CITyXa:

- B IeYaTHOH popme;
- B (hopMe IIEKTPOHHOTO JOKYMEHTA.




I[HH JIAI ¢ HAPYUIICHUAMU OIMOPHO-ABUIATCIIBHOIO arllapara:
- B Ie4aTHOU (opMme;
- B (popMe 3JIEKTPOHHOTO JJOKYMEHTA.

3. O6pa3oBaTe/ibHbI€ TEXHOJIOTHH.

Jlnist mpoBeieHus BCeX JICKIMOHHBIX 3aHATUN UCTIONB3YIOTCS MYJIbTHMEHIHbBIE CPEICTBA
BOCIPOM3BEJICHUSI AKTUBHOTO COAEPKHUMOIO, MO3BOJIAIOIIETO CIIYIIATEI0 BOCIPUHUMAThH
0COOEHHOCTH M3y4aeMoil mpodeccuu, 3a4acTyr0 UTPArOIIKe PELIAIOIIyI0 POJib B TOHUMAHUH U
BOCIPUATHH, a TaKKe (POPMUPOBAHUU MTPO(HECCUOHATBHBIX KOMIIETSHIIUH.

Bosbiiast 4acTh JNEKIMNA U MPAKTHYECKUE 3aHATHS MPOBOJISATCS C UCIIOIB30BAHUEM JOCKU
U CIPAaBOYHBIX MaTEPHAJIOB.

Yacte 1ab0paToOpHBIX pabOT BHIMOIHACTCS HA OSCIUIATHOM MPOTPAMMHOM OOCCIICUeHUN
GNL RFSimm99, MMANA, smithchart. bonee 80% nabGopaTopHbIXx pabOT MPOXOIUT Ha
BoeHHBbIX 00pa3uax CBY obopynoBanus B mmupokoM auanazone yactoT (10MI'L — 75I'TLY).

4. OueHo4YHBIE cpeICcTBA 1/l TEKYIero KOHTPOJIs YCIeBaeMOCTH M IIPOMEKYTOYHOI
aTTecTalMu.

4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBeIeHUs TeKylel aTTecTAlMH.

BapuaHTBI KOHTPOJILHBIX padoT.
Bapuanr 1.

1. DnexkTpoMarHUTHOE IOJ€ Kak OCOOBbIH BHJ MaTepuu. OJEKTPUUECKUH 3apsa |
NIEKTPUYECKUN  TOK. OJEKTPUYECKOE W  MarHuTHOE IMOJi1 KakK JiBa  IPOSBICHUS
AEKTPOMArHUTHOrO nosst. [Ipeamer n3ydeHuss MakpOCKOINYECKON AIEKTPOAUHAMUKH.

2. Teopema I'aycca mid 3JIEKTPOCTaTUYECKOro IOJsA M mocryinar Makcsemna. Tperbse
ypaBHeHHEe MakcBeula B HMHTErpalibHOW M JauddepeHnmansaoil  popmax. CrtpykTypa u
(bu3nueckuil CMbICI.

3. 'paHn4HBIE YCIOBUS HA IOBEPXHOCTH MI€ATBHOIO ITPOBOAHMKA.

4. BonHbl B AMAIEKTPUUECKUX cpefax. [lapaMeTpsl U 1ucnepcuoHHbIE CBOMCTBA.

5. IlapameTpbl MONEPEYHBIX JJIEKTPOMArHUTHBIX BOJIH B JIMHUAX Iepefadu. Y CIOBUSA
cymecTtBoBaHus. [lomepeunsiii ko3pduiment pacnpoctpaHeHus. PazoBas M TIpynnonas
CKOPOCTH.

6. Kpyrnsiii BotHoBoA. KoHcTpykius. [locTaHOBKA 37IEKTPOIMHAMUYECKON 33aa4l U €€
OCOOEHHOCTH B CITy4yasix 3JIEKTPUUYECKUX U MarHUTHBIX BOJIH.

Bapmuanr 2.

1. OcHOBHBIE XapaKTEPUCTUKH 3JIEKTPOMArHUTHOro 1ossi. [loHaepoMOTOpHBIE CUITBI.

2. YerBeproe ypaBHeHHEe MakcBeia B MHTETpaibHOM U auddepeHuaibsHoi Gpopmax.
CrpykTypa 1 GU3HYECKHIA CMBICIL.

3. MoHoxpomaTHyecKoe 3JIEKTPOMarHUTHOE IMoyie. MeToa KOMILJIEKCHBIX aMIUTUTY.
VYpaBHeHuss MakcBenna I8 MOHOXpoOMaTthuyeckoro mnosst. KoMiekcHas auanekTpuyecKkas
IIPOHULIAEMOCTD Cpefibl. JIUAIEKTPUUECKHUE TIOTEPU.

4. Bonnsl B mpoBoAsIIuX cpenax. [ myOrHa MpOHUKHOBEHUS MOJIsl B MaTepual.

5. IlapaMeTpsl JIEKTPUYECKUX DJIEKTPOMArHUTHBIX BOJH B JIMHUAX Iepeadu. Y CIIOBUS
cymecTtBoBaHus. [lomepeunsiit ko3pduimenT pacnpoctpaHenus. PazoBas U TpyIIoOBas
CKOPOCTH.

6. CTpyKTypa 1oJist ¥ napaMeTpbl OCHOBHOM BOJIHBI KPYTJIOIO BOJIHOBO/A.

Bapuanr 3.

1. Makpockonuyeckue MapaMeTpbl cpelasl. Buabl cpen M ux Kiaccupukamus 1o
XapaxkTepy B3auMOJACUCTBUS C MIEKTPOMATHUTHBIM I10JIeM. MaTepualibHble ypaBHEHUS.

2. 3aKOH COXpAHEHHWs JJIEKTPUYECKOro 3apsja W YpPaBHEHUE HENPEPBIBHOCTH JIMHUI
3NIeKTpUUYecKoro Toka. 3akoH OMa B tuddepeHuansHoi popme.

3. bamanc »Hepruum dAIeKTpoMarHuTHoro mnoiyig. Teopema YmoBa-IloliHTHHTA.
dusnyecKkuil cMbICI claaraeéMblX BXOJAIIMX B ypaBHEHHE OanaHca. [IIOTHOCTE MOTOKA SHEPrUU
IOJIAL.

4. ITpuHIUIBI paOOTH! HAMTPABIIAIOLIMX CUCTEM. 3aKPbIThIE U OTKPBIThIC JINHUY MIEPEJayuu.



5. TlapameTpbl MarHUTHBIX 3JIEKTPOMArHUTHBIX BOJH B JIMHUSX Iepefadu. Y CIOBUS
cymectBoBanus. llonepeunsnii ko3dduuument pacnpocrtpanenusi. Pa3oBas W TpymmoBas
CKOPOCTH.

6. 3aryxanue HampaBisgeMbIX BoJH. [loTepu B 3alIOMTHEHUN U B METAJUIMYECKUX CTCHKAX.
KommekcHeiii  kodddurment pacnpoctpanenus. Koadduinment 3aryxanmss u TiryOuHa
MIPOHUKHOBEHUS MOJISl B CTEHKU BOJHOBO/IA.

Bapuanr 4.

1. 3akon mnonHoro Toka. IlepBoe ypaBHeHnme MakcBemia B HMHTErpajibHOM U
muddepenimanbioil  Gopmax. Crtpykrypa u ¢usmdeckuil cMpica. TOKM NPOBOAMMOCTH U
CMEILEHUS.

2. Knaccuduxanus snekrpoanHaMudeckux 3aaad. CreneHb B3auMHONU 00YCIOBICHHOCTH
JIEKTPUYECKOTO0 U MArHUTHOT'O TOJIEH.

3. bananc »Heprum MoHOXpoMartudeckoro mnojsa. Teopema VYmoBa-lloiiHTuHTra B
KoMIuiekcHoM opme. Cpennee 3HaueHue BekTopa [lolinTrHra. balanc akTHBHOW M peaKTUBHOMN
MOIIIHOCTEH.

4. Knaccudukamusi HampaBiseMbix BonH. [IpoonbHble TONEpeYHbIE BOJHBI U
ruOpugHbie BOMHBL CBS3b MEXAY NPOJIOJBHBIMH M TIONEPEeYHBIMH KoMroHeHTamu OMII B
JMHUSX NIEepeladH.

5. Ilpsamoyroneubiii BonHOBOA. KoHcTpykius. IlocTaHOBKa 3IEKTPOAMHAMHYECKON
3a/1a4i U €e OCOOEHHOCTH B CIy4asiX 3JIEKTPUUECKUX U MarHUTHBIX BOJIH.

6. 'pannuHbIe yCIOBHUS HA MOBEPXHOCTH, OIPAHUYMBAIOIICH HAMPABISIOUIYIO CHUCTEMY.
Toku Ha cTEHKaxX KPYTJIoro BOJHOBO/IA B PEKUME OCHOBHOW BOJIHBI.

Bapuanr S.

1. 3aKOH 37eKTpOMarHUTHOM MHIYKUUU. BTOpoe ypaBHeHre MakcBeilia B MHTErpalbHOU
u muddepenmansHol popmax. CTpykTypa U PU3HUECKUI CMBICI.

2. I'panuunble yciaoBHSI Ha IOBEPXHOCTM paszjena cpea € pa3iIuyHbIMU
MaKpOCKOIIMYECKUMU NTapaMeTpaMu. I1oBepXHOCTHBIE 3apsbl U TOKH

3. BonHOBBIE ypaBHEHHUs i MOHOXpoMarumueckoro mojs. OnHOpoAHbIE U
HEOJITHOPOJAHBIE YpaBHEHMsI [ enbMrosbLa.

4. Ilapamerpsl HampaBisieMblx BOJH. llomepeuHblit ko3 UIMEHT pacnpocTpaHEHHUs.
Kputnueckast [yMHa BOJIHBI M KpUTHYECKass 4acToTa. BojHa OCHOBHOro Tuma. YcioBHE
OJIHOBOJIHOBOTO PEXXHUMA.

5. CtpyKTypa 1osist ¥ napaMmeTpbl OCHOBHOM BOJIHBI IIPSIMOYTOJIBHOT'O BOJIHOBO/IA.

6. CTpykTypa mojis M mapaMeTpbl HAIpaBJIIEMbIX BOJIH B KOAKCHAJIbHOM BOJIHOBOJIE.
BonnoBoe conpotuBnerne. KoHCTpyKTHBHBIE OCOOCHHOCTH KOAKCHAIbHBIX BOJIHOBO/IOB.

4.2 ®oHJ OLIEeHOYHBIX CPE/ICTB /15l MPOBEAeHUs MPOMEKYTOUHOI aTTeCTAIUH.

KoHnTposbHbIe BONpockl 110 AUCHUILIMHE.

1. Beenenne. OCHOBHBIE OHATHS U onpeaesnenns Teopun SMIL.

1.1. HazoBHUTE OCHOBHBIE HCTOPUYECKHUE ATANbl pa3BuTUsA Teopun DMIIL.

1.2. Haiite omnpenenenue OMII, anekrpudyeckoMy 3apsly, NEPEUUCIUTE OCHOBHBIE
cBorictBa OMIL.

1.3. Moxuno nmu OMII pa3genuTs Ha 2JIEKTPUUECKOE U MATHUTHOE MO ?

1.4. JTaiiTe onpenesieHne BEKTOpaM, Xxapakrepusyromum SMIL.

1.5. Uem BEKTOpHOE 10JIE OTINYAETCS OT CKAISAPHOIO?

1.6. HazoBHTE OCHOBHBIE OTINYMS MEXKAY NOHATUAMH «II0JIE€» U «BEIIECTBOY.

1.7. Ykaxxure eAMHULIBI U3MEPEHNST OCHOBHBIX BennunH OMII.

1.8. Kak knmaccupuuupyroTcsi BEKTOPHBIE MOJIst?

1.9. [laiiTe onpenenenyue rpaueHTy, IMBEPreHLnd, pOTOPY BEKTOPHOT'O OJI.

1.10. Ha¥iTe onpeneneHre UUPKYISIIUA U IIOTOKY BEKTOPA.

1.11. 3anmumure cucreMy ypaBHEHHMH MakcBeisa B HMHTETpajbHOM (opMme, YKaKHUTE
buznueckoe copepkaHue KaKI0ro YpaBHEHUS CUCTEMBI.

1.12. 3anumute cucremMy ypaBHeHuid MakcBemia B auddepeHnnanbHoi  (opme,
YKaXHUTe (PU3nUecKoe coepKaHue Kaxa0ro ypaBHEHUS CUCTEMBI.

1.13. B uem 3akmouaercs 3aciyra Makcsesia B opmupoBanuu Teopun IMII?



1.14. Kakas ¢gopma ypaBHeHudt MaxkcBemna (nuddepeHuanbHas WIH UHTETpAIbHAs)
Jaydiie oTpaxaet cBoiictsa OMII?

1.15. Kakoe ypaBHeHre MakcBesia onuchiBaeT 3akoH DM MHIYKIUK?

1.16. Kakoe ypaBHenne Makcesuia o6o6maet 3akon buo—Caapa?

1.17. Ha kakue K1acchl MOKHO pa3JIeIUuTh CPebl 1o tg o7

1.18. Jlalite GopMYyIHpPOBKY TPAaHUYHBIX YCJIOBHU I HOPMAJIBHBIX COCTABJISIFOIINX
BeKTOpoB DMII.

1.19. ChopmynupyiiTe TpaHUYHBIE YCIOBUS JIJISl KACATEIBHBIX COCTaBISIONINX BEKTOPOB
OMIL

2. Oueprus u MmoutHoCcTh DMIT.

2.1. ChopmynupyiiTe 3akoH OanaHca 3Hepruu st DMIT.

2.2. Yxaxure GU3NUYECKUN CMBICI, MPaBHJIa OPUEHTAINH, €IUHHUILY U3MEPEHHUS BEKTOpa
[ToitHTHHTA.

2.3. Ha3oBuTE OCHOBHBIE Pa3HOBUHOCTU MOLIHOCTEH.

2.4. Ilpoananuzupyiite 6ananc sHepruu OMII B 3aMKHYTOM HOCTIE10BATEILHOM KOHTYPE
C IOTepsIMU U O€3 OTEPb.

2.5. Kakue BenuYnHbI XapakTepU3yOT U3MEHEHue 3anaca DM sHepruu B cucreme?

2.6. KakoB cmbica MHUMOM YacTu BekTopa [ToiHTHHra 1 MOIIHOCTH U3JTyueHus?

2.7. Kak onpenensercst BeKTop [loifHTHHra U30TPOIMHOTO UCTOYHUKA?

3. Pemenust ypaBHeHuii MakcBesuia IpH 3a1aHHBIX HCTOUYHUKAX.

3.1. YUem BoiHa oTIMYaeTcs OT Kojebanus?

3.2. Yem oTiinyaroTcst BoJHOBBIE ypaBHeHus [’ AnamOepa u ['enpMmromnbua?

3.3. Cnenyet 11 U3 BOJIHOBBIX YPABHEHUN HE3aBUCUMOCTH 3JIEKTPUUYECKOM M MAarHUTHOMN
cocrapistommx OMII?

3.4. MoxHO 11 cunutath cBeT DM BOJIHON?

3.5. Kakue ymporuieHus: BO3MOKHBI B BOJTHOBBIX YPaBHEHUSX JUIs cpef 0e3 moTepn?

3.6. MOXHO 11 IO BUAY 2JIEKTPUUECKON MIM MarHUTHOM cocTaBisolel miockoi OMB
ONpEAeNUTh paclojiokeHue Jpyroi coctapistonied OMII u HanpaBieHue pacnpocTpaHeHus
OMB?

3.7. Uto npencraisieT cOO0M MpocTeiiiiiee peleHne CUCTeMbl ypaBHeHUN Makcera?

3.8. laiiTe onpezaeneHne BOITHOBOTO (ppoHTA.

3.9. Ilouemy IUIOTHOCTh MOTOKA HHEPrUM c(EepUuecKOil BOJHBI yMEHbIIAETCS MpU
yJlaJIeHuU OT UCTOYHHKA JJaKe B MPOCTPAHCTBE O€3 moTeph?

4. TInockue BOJHBI B OJTHOPOHOM cperie.

4.1. Kakue ympouienus B aHanuze OMII naer nonstue «miockas BonHa»? B kakux
MPAKTUYECKUX Cllydasx aonyctuMo OMB cunrtathk miockoit?

4.2. Yem 0TIMYAIOTCS OJTHOPOJHBIE U HEOJAHOPOAHBIE TNIOCKUE BOJIHBI?

4.3. Naiite onpezaenenne kodpuiinenTam 3aTyxanus u (as3sl mockoit OMB.

44. UYem otrauuyaercs BOJHOBOE UYHUCIO OT KOMIUIEKCHOTO  Kod(¢uIieHTa
pacrpocTpaHeHus?

4.5. KakoBa poCcTpaHCTBEHHAs CTPYKTypa Im1ockoil OMB?

4.6. Kak onpenenuTs HanpaBJIeHUe pacrpocTpanenus OMB?

4.7. Kak Cc NOMOIIBIO TOHATUS «TOJNILIMHBI MOBEPXHOCTHOTO CJIOS)» MOKHO OLICHHUTH
IIPEUMYIIECTBEHHYIO KOHIEHTpauo DMII?

4.8. JlaiiTe onpenereHre OCHOBHBIM XapakTepuctukam OMB.

4.9. Yem rpyrmmoBasi CKOPOCTh OTIIMYAETCS OT (Pa3oBOii?

4.10. Moxert 11 ¢a3oBas CKOPOCTh UMETh OECKOHEUHOE 3HaUeHUe?

4.11. Yem BOTHOBOE CONMPOTUBIICHUE OTIMYAETCS OT XapaKTEPUCTUUECKOTO?

4.12. SBnsgercs 1M rpynmnoBasi CKOPOCTb CKOPOCTBIO NIEPENAUN SHEPTUU?

4.13. [Jaiite onpeaenaeHue IUAJIEKTPUKa C TOUYKHU 3peHus Teopun DMIL.

4.14. Taiite onpeseneHne NpoBOIHNKA ¢ TOUKH 3peHus Teopun OMIIL.



4.15. YxaxuTte nocinenoBarenbHocTh aHam3a IMII u pacnpocrpanenus OMB B cpene ¢
3a/laHHBIMU [1apaMeTpamHu.

4.16. Yto naet xnaccudukanus DM CBONCTB cpel B 3aBUCUMOCTH OT tg 07

4.17. Kakue pa3HOBUJHOCTH JAMDJIEKTPUKOB MOXHO BBIIEIUTh B 3aBUCUMOCTU OT
MOJIEKYJISIPHOM CTPYKTYpPHI BelecTBa U DM CBONCTB?

4.18. Ha xakue rpymnbl JeJSTCS BEIIECTBA B 3aBUCUMOCTH OT UX MAarHUTHBIX CBOMCTB?

4.19. Yxaxute (pU3NIECKHe OCHOBBI MUKPOBOJHOBOTO HArpena.

4.20. CpaBHUTE XapaKTEPUCTUKHU pacupocTpaHeHuss OMB B IuaneKTpukax ¢ MoTepsMH,
0e3 oTeph U B MPOBOSAIINX Cpeaax.

4.21. VYxKaxuTe OCHOBHBIE OCOOCHHOCTH YaCTOTHOW XapaKTepUCTUKU W JaiTe
XapaKkTEePUCTUKY MOBEICHUS UMIIEaHCa IIPOBOJHUKA.

4.22. [laiiTe XapaKTepUCTUKY I'PaHUYHBIM YCIOBUSM JJISl U/1€aJIbHOTO MPOBOJHUKA.

4.23. KakoBbI KpUTEpUHU BBIOOpa METaJLIa ISl SKPAaHUPOBAHMSI MPOCTpaHCTBA oT DMIT?

4.24. KakoBbl KpuTepuH BbIOOpa MeTauia s Jokanuzamuu OMII ¢ MUHUMaTbHBIMU
noTepsAMu?

4.25. Ilouemy rpynmoByto ckopoctb OMB B MeTasuie MOKHO NPUHATH PABHON HYIIIO?

4.26. MOXHO J11 UCTIOIb30BATh MUKPOBOJIHOBYIO II€Ub JIJIs1 HarpeBa MeTalIoB?

4.27. Jlaiite xapakTepucCTHKy TmoBeneHusi kodhduumenra 3aryxanus OMB s
MIPOBOJIHUKA U IUBJIEKTPUKA C POCTOM YaCTOTHI.

4.28. KakoBa 4yacTOTHas XapakTepuCTHKa Kod(pduimeHnta ¢aspl A MPOBOAHUKOB U
JIADJICKTPUKOB?

4.29. Jlaiite ompenenenue noispuzauuu OMB U ykaxkute OCHOBHBIE Pa3HOBHUIHOCTU
MOJISIpU3ALUH.

4.30. MoxHno mu u3 nByx OMB nuHeliHON nonsipusauuu noiaydutb OMB kpyrosoit
nojsipuzanuu’?

4.31. Moxuno mu u3 nByx OMB kpyroBoil nonspuzauuu noiayuuts OMB nuneitHol
NOJIIpU3aLuu?

4.32. AHTeHHa HacTpoeHa Ha npuem OMB onpenenenHoi nonsipuzauuu. byner au oHa
npuHuUMaTe OMB ¢ nonsipuzanueit, OpToroHanbHON OCHOBHON?

5. Knaccudukanus OMIL. CkanspHblii 1 BeKTOpHBINA oTeHnans OMIL.

5.1. Jlaiite ompeneneHue dieKTpoAMHaMHueckuM norteHuuaizam OMIL. Yrto pgaer
BBEJICHUE 3JIEKTPOJUHAMUYECKUX OTEHIIUAIOB?

5.2. C mnomoUpI KAakoro M3 JJIEKTPOAMHAMHUYECKUX IOTEHUUAIOB  MOXKHO
0XapaKTepHU30BaATh MOTEHLIUATIBHYIO SHEPTHUIO 3aPSAA0B B AIEKTPOCTATUUECKOM I101e?

5.3. Kakoii mnoTeHmMan CBsi3aH C MOTCHIMAJIBHOM DSHEpPrHeldl TOKOB B Cilydae
CTaIlMOHAPHOT'0 MAarHUTHOTO MOJs?

5.4. KakoBo MECTO 3JIEKTPOAMHAMHUYECKUX NOTeHUuanoB B Teopun OMII u Teopumn
AQHTEHH?

5.5. IloueMy noTeHIMANIbI HA3BIBAIOT «3aI1a3/IbIBAIOLIMI?

5.6. MOXHO JIM CKaJISIPHBIN OTEHIMAI HAa3BaTh «3JIEKTPOCTATUYECKUM)?

5.7. Ha kakue kyaccel MOXKHO pa3aenuts OMII?

5.8. JlaiiTe ompeneneHUE OCHOBHBIM pa3HOBUAHOCTAM OMII. VYkaxkure OCHOBHBIE
ocobenHocti DM mporeccon st DMIT pa3aTMuHBIX TUIIOB.

5.9. KakoBbl yCIOBUS MPUMEHUMOCTH F'€OMETPUUECKON ONTUKH 11 aHanu3a DMII?

5.10. Kakue ynporuenus B ananuze IMII qonycTumsl 1yist BECbMa BBICOKHUX 4acTOT?

5.11. Ilpn Kakux yCJIOBHSX NMPUMEHHUMO NMOHATHE «KBazucTtanuoHapHoro OMII»? Kakune
YIPOILEHNS B aHAJIM3€E OIYCTUMBI JUIsl KBa3ucTauonapHoro OMII?

5.12. Kakoe cxoacTBo HaOII0MaeTCS B SIBICHUSAX DJIEKTPOCTATUKA U MAaTHUTOCTATHKU?

5.13. Kakue aHanorum CyumecTBYOT y CTaTUYECKUX U cTannoHapHbIX OMII?

5.14. IIpu kakuX YCIOBHSIX MOXKHO MIPeHEOpEYh BOJHOBBIM XapakTepoM DMII?

5.15. Kakue npuHIMNIMANIbHBIE OTINYMS CYIIECTBYIOT MEXKAY 3aKOHAMH DJIEKTPOTEXHUKU
Y BJIEKTPOJUHAMUKH?



5.16. Ha3zoBuTe OCHOBHBIE JONYIICHUSA, TMO3BOJAIONIME TMEPEHUTH OT 3aKOHOB
AJIEKTPOJMHAMUKH K 15 OCHOBHBIM YPAaBHEHMSIM J3JIEKTPOTEXHUKH U TEOPUH DIEKTPUUECKUX
nenei.

6. OMB Ha rpanuiie paszena cpe/.

6.1. Chopmynupyiite 3akonbl CHemInyca.

6.2. SIBnsAIOTCA JIM 3aKOHBl OTPAKEHUS M IPEIOMIIEHHMS IUIOCKMX BOJH Ha IpaHULe
paszzena cpeq GyHIaMeHTAIbHBIMU 3aKOHAMH PUPOIBI?

6.3. Jlaiite onpenencHue KOdQGUIMEHTaM OTPaXCHUS U TTpoxoxacHus. KakoBa o0macTh
3HAYEHHUM 3THUX BEJIUYHUH?

6.4. KaxoBo noseagenne OMB napaienbHol nosasipyu3aliy Ha TpaHULEe pasjesna cpen’?

6.5. Oxapakrepu3yiite nopegeHue OMB nepneHIUKYISIpPHON MOJISpU3allid Ha TPaHUIIE
paszzena.

6.6. YKaxuTe yclI0BUE COIJIAaCOBAHUS CPE/I.

6.7. HazoBuTE yCIOBHS MOJHOTO MPOXOKICHHUS.

6.8. HazoBute ycnoBus MOJTHOTO OTPaXKEHHUS.

6.9. [lpu kputHueckoM yrijie maJeHUsl hcue3aeT mpolneamas BoiHa. Uto Habmomaercs,
€CJIM yroJI aJieHHsl OOJIbIIE KPUTUYECKOTO?

6.10. Kak usmenstorcs ycioBus npoxoxxjaeHuss OMB depes rpanuily pasaena B cpesax ¢
noTepsAMu?

6.11. Bo3moxHo 5u monHoe oTpaxeHue OMB oT rpaHuubl paszgena AUAIEKTPUKOB C
noTepsAMu?

6.12. JlaiiTe omnpeaenieHUe CTOSYCH BOTHE U 00BsicHUTE ocobeHHocTH ee DMIT.

6.13. Ilouemy crosuas OMB He mnepeHOCUT »3Hepruro, XoTsi BekTopbl ee OMII
CYILIECTBYIOT U HE PaBHbI HYIIO?

6.14. Jlaiite onpenenenue u ykaxute oonacts 3HaueHuid KCB u KBB.

6.15. MOHO 71 TOTYYUTh CTOSTYYIO BOJIHY U3 O€rylIMX BOIH?

7. OCHOBHBIE TEOPEMBI ¥ IIPUHLIUIIBI AIIEKTPOAUHAMUKH.

7.1. ChopmynupyiiTe ycaoBue u3ydeHusi Ha 0€CKOHEUHOCTb.

7.2. Kakoiil cMBICII UMEET TeOpeMa €AMHCTBEHHOCTH?

7.3. [JaiiTe XapakTepUCTUKY MPUHIUIY ABOWCTBEHHOCTH.

7.4. JaiiTe onpeneneHne NpUHLIAITY B3aUMHOCTH.

7.5. Kakoe 3HaueHne NpUHLUI B3aUMHOCTH UMEET JIJIs1 TEOPUH aHTEHH?

7.6. [laiiTe XapaKTepUCTUKY TPUHIIUITY 3KBUBAJIECHTHOCTH.

7.77. Jaiite onpeneneHue npuHuuiy [ roMrexca.

7.8. Kakme ympomenus B aHaimze OMII BO3MOXHBI € TIOMOLIBIO IPHUHLUIA
CYMEPIIO3UIINH?

7.9. NaiiTe XapakTepUCTUKY IPUHLHUITY SJIEKTPOAUHAMHYECKOTO MO100us.

7.10. TlpuBenute MpUMEPHI SAEKTPOTMHAMUICCKH TTOTOOHBIX 33/1a4 M CHCTEM.

7.11. Kakoli cMBICH B 2JIEKTPOJUHAMHUKE UMEIOT MATHUTHBIE TOKH U 3apsbl?

7.12. Yto naet BBeneHUE B cucteMy ypaBHeHUH OMII MarHuTHBIX HCTOYHUKOB?

8. Mznyuenune OMII.

8.1. [IpuBeauTe MpuMEpHI «BPEAHOTO» U «I1OJIE3HOT0)» U3ITYUYEHUS.

8.2. JlaiiTe XapaKTepUCTUKY 30HAM U3Iy4YEHHs] AaHTECHHBI.

8.3. Ykaxure ocodernoctu DMII B nansHEN 30HE.

8.4. Kakue ynporienus B aHanu3e AaeT NpuOImKeHue naabHeil 30HbI?

8.5. Kak onpenensiercst pacctostHue JaabHEW 30HbI?

8.6. Ha xakue cocrasismomue AenaT KommiekcHyro JJH?

8.7. OnuimmuTe OCHOBHBIE Pa3HOBUAHOCTH 3JIEMEHTAPHBIX U3JTydaTesei.

8.8. Kakue mnpubnmxeHuss HCNONB3YIOT TNpu ompenaeneHun OMII snemeHTapHBIX
W3JIy4daTesnen.

8.9. Haiite xapakrepuctuky OMII anexkrpuyeckoro aunosns. Onummure J{H.

8.10. Haiite xapaktepuctuky DMII nunons ['epua B OmmxHE#R 30He.



8.11. Jlaitte xapaktepuctuky OMII a5eKkTpruecKoro JUIoss B TaJIbHER 30HE.

8.12. [laliTe XapaKTepUCTUKY CBOMCTBAM 3JIEMEHTApHbIX u3inydareneid. Onumure IH.

8.13. JlaitTe onpenesieHuEe CONPOTUBICHUIO U TIPOBOAUMOCTH U3TyUCHHUS.

8.14. YkaxuTe OCHOBHbIE OTJINYUS MarHUTHOT'O TUIIOJIS OT IEKTPUUYECKOTO.

8.15. Kak peanuzyercst MAarHUTHBIN JTUTIOJb B MPAKTUYECKUX KOHCTPYKIIMUSAX ?

8.16. Ilouemy pamMKu ¢ TOKOM HE U3JIy4arOT B OCEBOM HaIlpaBJIEHUN?

8.17. Jlaiite xapakTepucTHKy uzmydaTtento [roiirenca. Omummre ocobennoctu JH
usiydarens I roirenca.

8.18. OOBsichuTe oTiMuuss B A(H(PEKTUBHOCTH HU3IYYCHHs JIBYXIPOBOJIHON JIMHUM W
BUOPATOPHOI aHTECHHBI.

8.19. O6bsacHute, kak LC-KOHTYp caenaTh U3ydaromed CUCTeMOM.

9. OMB B aHU30TPOIHOI cpee.

9.1. aiite onpeneneHrue aHM30TponHOM cpeabl. [IpuBeauTe npuMepsl TaKUX Cpel.

9.2. [1aiiTe onpeneneHre rTupoOTPOHON CPEIbl.

9.3. Uto Takoe mpoa0JIbHbIN (eppOMarHUTHBIN pe30HaHC?

9.4. Naiite onpenenenue 3pdexry Dapanes u nocrosaHoi Dapanes.

9.5. Onummre cBoiicTBa OOBIKHOBEHHOH W HEOObIKHOBeHHOW OMB B momepeuyHo-
HaMarHW4eHHOM (eppure.

9.6. [laiiTe xapakTepucTHKy noseaeHus Bekropos IMII B peppure.

9.7. JlaiiTe onpeneneHre MonepeuHoro (eppoMarHuTHOTO PE30HAHCA.

9.8. Onumute 3¢ dpext Korrona — MyroHa.

9.9. YkaxxuTe BO3MO>KHbIE TPUMEHEHHS aHH30Tponuu (hepputoB B TexHrke CBY.

10. ITonstue o nudpakuuu IMB.

10.1. [laiiTe onpenienieHue SIBICHUIO TUPPAKIUH.

10.2. JaliTe XapaKTepUCTUKY OCHOBHBIM METOJIaM PEIIEHUS 3a7a4 AUPPaKIIIH.

10.3. KakoBbI mipeiesibl IPUMEHUMOCTH METO/Ia TEOMETPUIECKOM ONTUKU?

10.4. Kakue ocoOeHHOCTH UMEET MEeTO PU3NYECKO onTUKH?

10.5. Maiite onpenenenue 3oHaM Openens.

10.6. Kakue ocobennoctu umeet nudpaxus Ppaynropepa’?

11. OcHoBHble pazHoBugHocTu JIII. OOmine cBONCTBA BOJH, pacHpOCTPaHSIOIIUXCS B
JIIT.

11.1. Ha¥iTe onpeneneHre HANpaBIsSOIIMM CUCTEMaM.

11.2. Kakue oTIMuus UMEIOT PETYJISIPHBIE U HEPETYIISIPHBIE JINHUN?

11.3. Kak knaccudunupyrores Hanpasisemble OMB?

11.4. Kak MOXHO HCIONB30BATh CBA3b MEXJIY MPOJOJbHBIMH U TONEPEYHBIMU
KOOpJMHATaMU IIPU aHajIMu3e HanpasisieMblx OMB?

11.5. Jaiire onpenenenue T, E, H u ruGpuHbIM BoTHAM.

11.6. Ha xakue TUMBI MOXHO Pa3JeIUTh JUHUU MEePeIadu MO0 KOJIMYECTBY HE3aBUCHUMBIX
IIPOBOASIINX TOBEPXHOCTEN?

11.7. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY NApaMETPOB JIMHUM Nepeladyd OCHOBHBIX
KJIACCOB.

11.8. Kakne pa3HOBHIHOCTH BOJTHOBOJOB IPUMEHSIIOTCS] B PAAUOTEXHUKE?

11.9. TaiiTe XapakTepUCTUKY pacnpocTpaHeHus OMB B 0JHOCBSI3HBIX BOJIHOBOJIAX.

11.10. [aiite XapaKTepUCTUKy YaCTOTHOW 3aBUCUMOCTH TpPYyMmoBod u (Ha3oBoit
CKOPOCTEH B OJHOCBSI3HBIX BOJHOBOJIAX.

11.11. OTtnuyaercs v IiMHA BOJIHBI TeHepaTopa oT auHbsl DMB B BomHOBOAE?

11.12. Yem orpaHuumMBaeTcs YypOBEHb IE€PEAABAEMON MOLIHOCTH B OJHOCBSI3HBIX
BOJIHOBOJAX”?

11.13. Yem orpannuuBaetcs paboyast ojsoca 4acToOT OJHOCBSA3HBIX BOTHOBO/IOB?

11.14. Kako¥# TuIl BOJIH SIBJSIETCSI OCHOBHBIM B MPSMOYT'OJIbHOM BOJTHOBOJE?

11.15. TToyemy pabounii U OJHOMOJOBBIN IHUANIA30HBI YACTOT PA3TUYAIOTCS?

11.16. Kako¥l TuIl BOJIH SIBJSIETCS OCHOBHBIM B KPYTJIOM BOJTHOBOE?



11.17. Kakue TUmbl MOJA KPYTJOro BOJIHOBOJA HAXOMST MPaKTHUUYECKOE MpPUMEHEHUue?
Kakue wmonpl cnemyer wucnonb3oBath Mg nepepaun OMB mo kpyriomy BOJTHOBOIY €
MUHHUMAJIbHBIM 3aTyXaHuem?

11.18. Kakue 1ocTOMHCTBA UMEET JUTMITUYECKUN BOJHOBO?

11.19. Kakue nocronHcTBa uMeroT BOTHOBOIBI [1-11 H-06pa3noit hopmbl ceueHus?

11.20. OnuummuTe YaCTOTHYIO XapaKTEpUCTUKY IOBEIEHUS 3aTyXaHUs OCHOBHBIX THUIIOB
BOJIH B OJTHOCBSA3HBIX BOJIHOBOJIAX.

11.21. CpaBHUTE OAHOCBSA3HBIE BOJHOBO/IBI C APYTUMHU TUIIAMU JIMHUI Mepe1ayn.

11.22. Ouenute gucrnepcuro Xxapakrepuctuk 9MB B 0IHOCBSA3HBIX BOJIHOBOJIAX.

11.23. Kak BbIOMpatOT IpSMOYTOJIbHBINM BOJIHOBOJ HA 33JaHHBIN AUANa30H 4acTOT?

11.24. OnumuTe KOHCTPYKIMU OCHOBHBIX JIMHUH Tiepeauu T-BOJTHBI.

11.25. 3anumwure ¢opMynabl s BBIYUCICHUS BOJHOBOTO COMPOTHBIICHUS JIMHUAN
nepenaun T- BOJIHBI OCHOBHBIX THIIOB.

11.26. Onumute pacupenenenne OMII B mpocTpancTBe MMHMM neperadu T-BOIHBIL.

11.27. TlosicauTe PU3MUECKUI CMBIC IMMOHATHA TOKA ¥ HANPSOKCHUS B JTUHUAX TEpeIavn
T- BOJHBI.

11.28. [laiiTe CpaBHUTEIBHYK) XapaKTEPUCTUKY [ApaMETPOB KOAKCHAIbHOU H
JIBYXITPOBOJAHOM JIMHUU.

11.29. Kakue 10cTOMHCTBAa HUMEET ABYXIIPOBOAHAS JIMHUS B BUJE «BUTOU MapbI»?

11.30. Haz0BuTE OCHOBHBIE Pa3HOBHUIHOCTH IIOJIOCKOBBIX JIMHUMU. [laiiTe cpaBHUTENbHYIO
xapakrepuctuky CIUI u MITJL.

11.31. Kakue 0cOOEHHOCTH MMEIOT MHOTOCBsi3HbIE JIMHUH? Kakoe BIusSHUE OKa3bIBaeT
cuH(pa3HOCTh UM MPOTUBO(A3HOCTH BO30YKIEHUS IPOBOJAHUKOB CBS3aHHBIX JTUHHUI? YKaKuTe
OCHOBHbBIE Pa3HOBUIHOCTH U 00J1aCTh NPUMEHEHUsI MHOTOCBsI3HbIX JIII.

11.32. Tlo kakuM KpUTEpHUSM BBIOMPAIOT ZC KOAKCHAIbHBIX JHHHH? JIJIsI Kakux
PaAMOTEXHUYECKUX LIeJeM HCIOJIb3YIOTCS KOaKCHalbHbIE Ka0elu C XapaKTepUCTHUYECKUM
conpotusnenueM 50 u 75 Om?

11.33. Onummure KOHCTPYKIMIO M MNpuUHUUI paboThl cBeroBojaa. Kakoe ¢usmueckoe
SBJICHHE TI0JI0KEHO B OCHOBY PabOThI CBETOBO/A U IUIIEKTPUUECKOTO BOJTHOBOAA?

11.34. HazoBure ocHoBHbIe pazHoBUAHOCTH OB. CpaBHute xapakrepuctuku 3tux JIII ¢
xapakrepuctukamu JII1 qpyrux kmaccos.

11.35. Kakue 1ocTOMHCTBA UMEET TPaJMeHTHBIN CBETOBOI?

11.36. Uem oTiMuaroTcsl XapakKTEPUCTUKH OJHOMOJIOBBIX U MHOrOMOA0BbIX OB?

11.37. Ha3oBuTe OCHOBHBIE BUBI IUCIIEPCUU B CBETOBOAAX. JlaiiTe pekoMeHIaIuu Jist
ymenbleHus aucnepcuu B BOJIC.

11.38. OnuimuTe KOHCTPYKLHIO U TPUHLUI pabOThl JUAJIEKTPUYECKOIO BOJIHOBOJA.
Onummre npuHIMN padoThl TUHUKM ['y0o, MIaHapHBIX BOJHOBOMAOB. JlaiiTe CpaBHUTEIHHYIO
XapaKTepUCTHUKY OCHOBHBIX TUMOB JIII moBepxHOCTHBIX BosH. Kakue THMBI BOJIH SIBISIOTCS
OCHOBHBIMH B JIAHHBIX JINHUSIX?

11.39. [daiite onpenenenue HeperyiaspHoctsm B JIII.  Onummre  BiausiHHe
HeperyJsipHOCTe Ha pacnipocTpanenue OMB B JII1?

11.40. OnumuTe siBiIeHUE TpaHCHOPMALIUK COTIPOTUBIIEHUH B JIMHUU NIEpEayu.

11.41. Onuiure noBeAEeHUE COMPOTUBIICHUS TUHUU IPU €€ KOPOTKOM 3aMbIKaHHUH.

11.42. OnumuTe NOBEAEHUE CONPOTUBICHUS PA3OMKHYTOMN JIMHUH.

11.43. TaiiTe onpezeneHre CBOWCTBY YeTBEPTHBOIHOBOW TpaHChOpMaIIUH.

11.44. Kak otpaxkenns OMB oT Harpy3ku BIMSIOT Ha XapakTepuctuku JII1?

11.45. IlpuBenure mpuMepbl SKBUBAJIEHTHBIX EMKOCTEW U MHIYKTUBHOCTEN B JTUHUSX.

11.46. JlaitTe onpeaeneHne JEKOMIO3UIINN, MATPULIAM PACCESTHUS U TIEpEaaydH.

11.47. Haiite onpeneneHue u oobicHuTe ocodbenHoctu DMII crosueit OMB. Ilouemy
HEeXeNaTelbHO NosBIeHue cTosiued OMB B nuann?

11.48. Maiite onpenenenue u ykaxure oonacts 3HaueHnit KCB u KBB.

11.49. Onumure MeToANKY paboThl ¢ Auarpammoirt Cmuta — Bombriepra.



12. O6BbeMHBIE PE30HATOPHI.

12.1. Maiite onpeaeneHue 00beMHOMY PE30HATOPY.

12.2. TlepeunciauTe OCHOBHBIC TUITBI O0BEMHBIX PE30HATOPOB.

12.3. CpaBuute 00bemMHbII pe3onaTop ¢ LC-koHTypoM.

12.4. Kak onpeznensercst 10OpOTHOCTh 00BEMHOTO pe3oHaTopa’?

12.5. HazoBuTE OCHOBHBIE ITapaMeTPbl 00bEMHBIX PE30HATOPOB.

12.6. Uem HarpyxeHHast JOOPOTHOCTh OTJIMYAETCS OT COOCTBEHHOM ?

12.7. Kakue criocoObl BO30yx/1eHUSI 00bEMHBIX pE30HATOPOB BaM M3BECTHHI?
12.8. Ha3zoBUTE OCHOBHBIE TUIIBI OTKPBITHIX PE3OHATOPOB.

12.9. Kak HakaniamBaeTcs SHEPTUs B OTKPBITHIX PE30HATOpAX?

12.10. Kak onpenensitoTcsi pe30HaHCHBIC YaCTOTHl 0O bEMHBIX PE30HATOPOB?
12.11. Kakue 0cOOCHHOCTH UMEIOT PepPUTOBBIC PE30HATOPHI?

12.12. Kak u3 peryaspHO# JIUHUHA MOXHO cJieJaTh 00bEMHBIN pe30HaTOp?

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJLHOWH y4eOHOMH JHMTEpaTypbl, HEOOXOAMMOM
JJIS OCBOCHM S JUCUMIIIIMHBI (MOXYJIst).
5.1 OcHoBHas JuTepaTypa:

1. AJA. T'puropseB OnexTpoauMHaMHKa M MHKPOBOJIHOBas TexHUMKa. YueOHuk - CIIG.:
WsznarensctBo Jlans, 2007 — 704c¢. https://e.lanbook.com/book/118
2. Bacumummua WM. MuxpocTpykTypa 3JI€KTPOMarHuTHOrO moJs, (U3NYECKUE
BeJIMUYMHBIL: YuebHoe nocodue. — Apxanrenbsck: M CADY, 2014
3. [Tanactok 1O.H., ITynoBkun A.Il. DnekTpomaruuTHsele nosst: YueGHoe nocodue. —

Tam60sB: U3ngaTeasctso ®I'BOY BIIO «TT'TY», 2012

4. Mypowmries [I.}O. DnekTpoauHaMuka U pacpoCTpaHEHHE PATUOBOJIH: YUueOHOoe mocodue. —
Tam60B: UznatensctBo ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680

5. Mypomues J1.10., benoycoB O.A. TexHuueckas 3j1€KTpoAHMHAMMKA: YueOHoe mocolue. —
Tam60B: U3znatenscrBo ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680

5.2 lonoJIHUTeIbHAS JIUTEPaTypa.

1. B.B. 3anopoxen, H.A. SIxoBenko. BoysHOBBIE TpoliecChl M KBaHTOBas paanoQu3uKa.
JlaGopatopHblii npakTukyM. JlomymeHo MunuctepctBoM obpasoBanus PO B kauecTse
yueOHOro mocoOusi Juid CTYIEHTOB BBICIIMX Y4E€OHBIX 3aBelE€HUN, OOydaroumxcs I0
HampaBineHuto Dusuka u cneuuanbHocTel Pusnka. PU3MKa U TEXHUKA ONTUYECKOU
cBs3u. Kpacunomap. 2001. — 172c.

2. @anpkoBckuit O.M. Texuuueckas snextpoauHamuka: ydeOHuk. — CIIB.: Jlans 2009
https://e.lanbook.com/book/403

3. Pammousmepurenshas anmaparypa CBY u KBY. VY3noBas u snemeHTHas Oas3bl.

KonnextuBnast monorpadus / IToxg pen. A. M. Kyapssuesa. - M.: Pagnorexnuka, 2007.

—208c.

HBanoB A.E. Dnextpoaunamuka: yueOuuk. — M.: KHOPYC 2012

Bareirun B.B. CO0pHMK 3a/1a4 1O JIEKTPOJMHAMUKE U CIICLIHATILHON TEOpUHU

OTHOCHUTENBbHOCTH: yueOHoe mocooue. — CIIb.: Jlans 2010

https://e.lanbook.com/book/544
6. ITumenos lO. B. JIuneiiHas MakpoCKOTIMUECKas SJIEKTPOANHAMIKA. BBOIHBIN Kypc st

panuo(u3uKOB U MHXKEHEPOB: yuebHoe nocodue. — onronpyansiii: Uutemnekt 2008
7. A.B. Bonoapko. DnekTpoMarHuTHbIE TIOJIS M BOJHBL. Y4. mocobue B 2-X vacTax/

Boponex., MexnyHap. uH-T. KOMIbIOT. TexHosorui 2008.

8. xypunckuit K. b. MwuHHaTIOpHBIE KOAaKCHAJIbHMbIE PAaJIUOKOMIIOHEHTHI JUIS

mukposniekTpoHrkn CBY. Mocksa: Texnocdepa, 2006. - 216 c.

9. Uepnymenko A.M. KonctpyupoBanue 3xpanoB u CBY ycrpoiicts. M., Poauo u
cBa3b. 1990. — 352c.
10. FO.I1. I'pummn u ap. Pannorexaundeckue cucteMbl. M., Beicm. mk. 1990. — 496¢,

ok



11. T'.H, BecenoB u ap. Mukpoanektponnsie ycrporictea CBY, M,, Beicmr. Tk. 1988.
-280c,
12. T'unpnaenOypr B.b., Muwuiep M.A. CO0pHUK 3a7a4 110 JICKTPOJUHAMUKE: YIeOHOE
nocobue. — M.: ®uzmariur 2001

13. B.B., 3amopoxern, B.A, Hukutun, H.A. SlkoBenko, OCHOBBI paguopu3HUeCKux
MeTo10B rccnenoBanuid. JIab. Pabotel. 4.1. KpacHomap. 1998. — 80c.
14, B.B. 3amopoxen, B.A. Hukutun, HA. SIxoBenko. OCHOBBI pagnopu3HUEeCKuX

MeTo10B rccnenoBanuid. JIab. Pabotel. 4.2. KpacHomap. 2000. — 55c¢.

5.3. Ilepuoauyeckue U3IaHMSI.

1. B Mupe Hayku.

. U3Bectus BY3o0B. Cepus: Pagnodusuka.

. M3Bectusa BY3os. Cepus: Paguosnexrponuxa.

. U3Bectusa BY3oB. Cepusi: dusuka.

. Yenexu (pU3MYECKUX HAYK.

. ®usuka. Pedeparusnsiii xxypuan BUHUTH.

. DJIEKTPOMAarHUTHBIC BOJIHBI U 3JICKTPOHHBIC CUCTEMBI.
. DIIEKTPOHUKA.

. Onexrponuka. Pedeparusnsiii xxypuan BUHUTHU.

10. DnekTpoHMKa: HayKa, TEXHOJIOTHsI, OM3HEC.

6. Ilepeuenbr  pecypcoB  HMH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW  ceTH
«HTEepHET», HEOOXOTUMBIX [IJIsl 0CBOEHHS THCIUTLIHHBI (MOIYJIs).

1. http://www.edu.ru/ (Enutoe okHO J0CTyIa K 00pa30BaTe/IbHBIM Pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHbiii 00pa3oBaTeIbHBIIA
nopTan)

3. http://www.scientific.narod.ru/literature.htm (Karamor Hay4HBIX pecypcoB)

4. http://www.sci-lib.com/ (bosnbiias Hay4Has OuOIHOTEKA)

5. http://www.ph4s.ru/books_tehnika.html (Pa3aen «Texuudeckue HayKu
(paaroOTeXHHUKA, PAJIMOIICKTPOHUKA, AIEKTPOHNUKA, CXeMOTEXHHUKA, TIOTYIPOBOTHIUKOBAS
DIIEKTPOHUKA H JIp.» 00pazoBaTenbHOoro npoekta A.H. Bapruna «®usuka, XuMusi, MaTeMaTHKa
CTYJICHTaM M IIKOJIHUKAM))

6. http://www.rsl.ru/ (Poccuiickast rocyaapcTBeHHas OnOIMOTEKA)

7. http://www.nlr.ru/(Poccuiickas HalmoHabHasE OMOTHMOTEKA)

8. http://www.benran.ru/ (bubmaroteka PAH 1o ecTeCTBEHHBIM HayKaM)

9. http://www.gpntb.ru/ (TocynapcTBeHHas MyOInYHAS HAYIHO-TEXHUYCCKAsT
Ooubnmoreka)

10. http://www.skrutka.ru/sk/tekst.php?id=19 (Ownnaiin pacueT 0OMOTOK
TpaHchopmaropa)

11. http://www.club155.ru/ (Kiy6 155 — pa3nooOpa3Hbie MaTepHatbl 1o
POTPAaMMHUPOBAHHUIO  CXEMOTEXHUKE)

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (ITporpamMma ist pacuera MOCTOBOTO BBITIPSIMHTEIS)

13. http://www.soel.ru (xypuan CoBpeMeHHast SIEKTPOHUKA)

14. http://www.adcomlogod.narod.ru (caiiT ”HTEpaKTUBHOM MOIEPIKKU TPOBEICHHS
71a00PAaTOPHBIX U CAMOCTOSITENILHBIX PA0OT MO TUCIUILUIUHE)

7. MeTonuyeckne yKa3aHusl [Jisi OOy4YAIOIIHUXCA IO OCBOCHHI0 JTUCIUTLIMHBI

O 03O LB W

(Monmy.Jist).
Ha camoctosTensHyto paboty cryaeHToB otBogutcst 40% BpemeHu OT oOmien
TPYAOEMKOCTH  JUCIUIUIUHBL. ConpoBoXKJIeHHE CaMOCTOSITENIbHON  pabOThl  CTYJEHTOB

OpPTaHU30BaHO B CIEAYIOMINX hopMax:

CaMocrosiTenbHast paboTa Mpu3BaHa 3aKPENUTh TEOPETUUECKUE 3HAHUS U MPAKTUYECKUE
HABBIKH, TIONyYCHHBIC CTYIEHTAMH Ha JICKIHMSIX, MPAKTHYECKUX W JTaO0OPATOPHBIX 3aHSATHUSIX.
Kpome Toro, wactb BpeMeHH, OTIYIIEHHOTO HAa CaMOCTOSITENbHYIO pPalOOTy, NOJKHA OBITh
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http://www.edu.ru/db/portal/sites/res_page.htm
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UCIIOJIb30BaHA HA OCBOCHHE TEOPETUYECKOro MarepHaja M0 JUCHMIUIMHE M Ha IMOJATOTOBKY K
1a00pPaTOPHBIM 3aHSITHUSIM.

ConpoBoxk/IeHHE CaMOCTOSTEIbHONH pPAabOThl CTYJEHTOB OPraHU30BAaHO B CIIEAYIOIIUX
dbopmax:

- BBIIOJHEHHUE JIONOJHUTENbHBIX 3aHATUH B JabopaTopHbIX paborax. Ilo wnrToram
BBITIOJIHEHUS KaX/101 1a00paTopHOi pabOThI CTYIEHT COCTABIAET MOAPOOHBIN OTUYET, ONMUPASCH
Ha KOTOpPBIN 10JKEH B Oecelie ¢ mpenojaBaTeeM poJeMOHCTPUPOBATh 3HAHUE TEOPETHUECKOTO
U SKCIIEpPUMEHTAIbHOr0 Marepuana. [IpoBepka 3HaHUI CTyJeHTa OCHOBaHAa Ha KOHTPOJbHBIX
BOIIpOCAX,

- BBIIIOJIHEHUE JIOMAIIHUX 33JaHUH HA PAKTUYECKUX 3aHATHIX,

- YCBOEHHE, JOIOJHEHHE U BHHMKaHHME B pazOupaemble pazfeiibl JUCLUIUIMHBL IPU
MIOMOIIY 3HaHUM, [T0JIy4a€MBbIX IIOCPEACTBOM U3YUEHHUS PEKOMEH1YyEMOM JINTEPaTyphl,

- KOHCYJIbTAllUH, OPIraHU30BaHHbIE U1 PA3bsACHEHUsI IPOOJEMHBIX MOMEHTOB.

1. VYpaBHenuss Makcsesuta. | paHU4YHBIE YCIOBUS U1l BEKTOPOB 3JIEKTPOMAarHUTHOIO
HOJISl Ha TpaHulE pas3fena ABYX cpell. DJIEKTPOMAarHUTHOE I0Jie B MOJISIPU3YIOLICHCS cpene U
pelieHre ypaBHEHHs BS3KOCTH. llpuMmepsl pelieHus 3agad 3J€KTPOAMHAMMKM Ha TpaHMILE
pas3zena AByX cpei. DJEKTPOCTaTHYECKOoe I0JIe U 3JIEKTPUYECKOe IoJie B MPOBOASAIICH cpere.
MaruuTtHoe nojie — 26 4acos;

2. [TepemeHHOE 3IEKTPOMArHUTHOE IM0JIe. OJIEKTPOAMHAMUYECKHUE IOTEHIHAIBI.
OHeprus 3JEKTPOMarHuTHOro nois. IlepemMeHHOe 3JIEKTPOMAarHUTHOE IOJie B IPOBOASILEN
cpeie M HUAeanbHOM AMANIeKTpuke. OOLMe BONPOCHl CBEPXBBICOKOYACTOTHBIX IEpPEAArOLINX
auHUM. PacnipocTpaHeHne 3JeKTPOMarHUTHBIX BOJIH B MPSIMOYTOJIBHOM M KPYIJIOM BOJHOBOJAX
— 22 yaca,;

3. 3amemsitome  cuctembl.  OOmue cBoiicTBa 3aMeUIeHHbIX BOJH. [losbie
pe30HATOPBl M OIpejereHne ux mnapamerpoB. OONacTH NMPUMEHEHUS IOJIBIX PE30HATOPOB U
3aMeJUISIIOIINX cucTeM. MeToJ SKBHBAJIEHTHBIX CXEM /I aHajiu3a HEOJHOPOAHOCTEH B
BOJIHOBOZax. [Ipumepsl pacuera HEOTHOPOAHOCTEH - 46 4acos,

4. KoadduimeHnt otpakeHuss U CBOICTBa CTOSUMX BOJH. METOJNbI COTJIaCOBAHUS
pa3IMYHBIX KOHCTPYKLUH JJIEKTPOAVMHAMHUYECKHX CHUCTEM C BHEIIHMMH IOABOASAIIMMU
BBICOKOYACTOTHBIMU JIMHUSAMHU Tiepefad. MeToJbl aHajiu3a CIOXKHBIX CBEPXBBICOKOYACTOTHBIX
neneil. — 42 yaca.

IIpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHY 110 BceMy KYpcCy AJisl CAMOINIPOBEpPKH
CTY/ICHTOB.

1. Bo30y:xnenue u anexTpuyeckas IpOYHOCTh BOJHOBOJIOB.

2. [Torepu B BOJTHOBOAX.

3. CrtpykTypa 1osst v 3Iopsl BoJIHbI TUIa Hio B IPSAMOYTrObHOM BOJIHOBO/JIE.

4. Tumnsl BOJIH B BOJHOBOJIAX MPSIMOYTOJIBHOIO HOMepeyHoro ceueHus. Kputuueckas
JUTMHA BOJIHBI.

5. CBoiicTBa AMCIIEPCHBIX BOJIH B MUKPOBOJIHOBBIX MEPEAAIONINX JTUHUSAX.

6. CtpyKTypa 1osist ¥ SIopsl BoJIHbI TUMa Eo1 B KpyrioM BOJIHOBOJIE.

7. CoOcTBeHHas U Harpy>xeHHasi TOOPOTHOCTb MOJIBIX PE30HATOPOB.

8. [lepenava sHepruu no BoiHOBoAaM. [IpoOGrBHOE HampsHKEHUE.

9. Tumnbl koaeOaHM MOJIBIX PE30HATOPOB U OOJIACTH UX MPUMEHEHHS.

10.  OcHOBHBIE XapaKTEPUCTUKH 3aMEJIISIONINX CUCTEM.

11. OO01re cBoiicTBA 3aMeIJIEHHBIX BOJIH.

12.  PemreHue BOJHOBOTO YPaBHEHUS IS 3aMEUISTFOIIIUX CHCTEM.

13. CBoiicTBa TPOCTPAHCTBEHHBIX T'apMOHUK B TEPUOJUYECKUX 3aMEUISIONINX
CUCTEMaX.

14. CBoiicTBa 3aMeIISIONIEH CHCTEMBI TUIIA «TPEOSHKA.

15. CBoiiCTBa 3aMEIISIONICH CUCTEMBI THIIA «CITHPATIBY.

16. Onexkrpocratnueckoe 1nosie. CkalsgpHbld  NOTEHUMAN. YpaBHEHHUE  JUIA

BBIYHUCJICHUSA CKAJIAPHOI'0 MOTCHIHUAJIA.



17.  3akoHBI AJEKTPOMATHUTHOTO TIOJISI B HHTETpaibHOW M auddepeHInanbHOM

dopwme.
18.  Ilapamertpsl nomnbix pe3oHaTOpoB. COOCTBEHHAs U HATrpy>KEHHas! JOOPOTHOCTb.
19.  Dnekrpuyeckoe 1moJie B IPOBOASIIEH cpesie. DHEPTHsl TCKTPHISCKOTO OIS,
20.  Ilone B HECOBEPIIEHHBIX AUAJIEKTPUKAX. Y paBHEHUE BA3KOCTU CPEJIBI.
21. IIepemenHoe 3rekTpoMarauTHoe nojue. Teopema Ymosa-lloinHTHHTA.
22. [lepemeHnHOE 3JIEKTPOMAarHUTHOE TOJIE. DIEKTPOIMHAMUYECKHE TOTSHIINATIBL.
23. HeonHopoaHOCTH B BOTHOBO/AAX U METOJ SKBUBAJICHTHBIX CXEM.
24, KoaddumuenTt orpakeHus 1 BOPOCH COTIIACOBAHUS BOJTHOBOJIOB.
25.  CpoiicTBa AMCIIEPCHBIX BOJIH MUKPOBOJIHOBBIX JJMHUH Iepead.
26. MaruutHoe nose. BeKTOpHBIN U CKalSIpHBIA MOTEHIIMAIbl MATHUTHOTO TOJIS.
27.  IlepemeHHOE 3JEKTPOMArHUTHOE MOJIE B IPOBOJIAIICH Cpeie.
28.  llepeMeHHOE AJIEKTPOMArHUTHOE I10JI€ B UACATLHOM JTUAIEKTPUKE.
29.  KoaddummeHt oTpaxeHus ¥ CBOHCTBA CTOSINX BOJIH.
30.  Ilepuomnueckue 3aMeAIsAONIME CUCTEMBI. [I[pocTpaHCTBEHHBIE TAPMOHUKH.

8. llepeuenb MHGOPMANMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMBIX MPH OCYIIECTBICHUH
00pa30BaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MOIYJIIO).

1. Onepanuonnas cucrema MS Windows u Linux.

2. GNU nemomnaket nporpammbl CAIIP Micro-Cap.

3. UnaTerpupoBaHHOe 0(hMCHOE PUIIOKEHHE.

4. I10 ansa opraHu3anuy ynpasiseMoro u 0e3onacHoro goctyna B IHTepHeT.

5. GNU wmm GNL mnakersi: CBOOOZHO pacHpOCTPaHSIOMIKAECS MPOTPAMMEI
monenupoBanusi CBY yctpoiicts8 MMANA, RFSimm99, smithchart.

6. [Iporpamma ynpasnenust Graphit P4AM Bepcus 2 (pupma «MUKPAHY).

7. smynsaTOp BekTOpHOro aHanuzatopa uened COM-gpaiiBep Bepcuu 1.2.16. (dpupma
«MUKPAHY).

9. MarepuanbHo-TexHnuyeckass 0a3a, HeoOXxoauMmast
00pa3oBaTeIbHOr0 Mpolecca Mo JUCHUIINHE (MOAYJII0)

AJIsA OCYIIECTBJICHUSA

MarepualibHO-TEXHHYECKOE 00ECIIeUeHUEe TUCIUTITNHBI

Ne Bun pabor

(MOJZyInsl) ¥ OCHAIIEHHOCTh

JIeKIIMOHHEBIE 3aHATHS

Aynutopus 209C, ocHallleHHass ”HTEPAKTUBHBIM ITPOEKTOPOM
Y MATHUTHO-MapKEpPHOHN JOCKOM.

2. Cemunapckue 3anatua | Ayagutopun 230C, 317C ocHameHHbIE MAarHUTHO-MapKepHOU
JIOCKOHN
3. JIaGopaTopHsble Jlaboparopuss 205Ca, yKOMIUIEKTOBaHHas OOOpYyJOBaHHEM
3aHSTUSA HEOOXO0IUMBIM JIJIsl IPOBEJICHUS 1aOOPATOPHBIX padOT
4. Kypcosoe Ayautopus 311C, ocHamieHHass KOMIIBIOTEPHONH TEXHUKOH C
MIPOEKTUPOBAHHE NOAKJII0YeHHEeM K ceTu MHTepHeT
5. I'pynmossie Ayautopus 311C, ocHamieHHass KOMIBIOTEPHOW TEXHUKOH C
(MHAMBUAYATIbHBIE) NOJAKII0YeHHeM K cetu HTepHet
KOHCYJIbTAIlUU
6. Texymuii  koHTpoJb, | Aynutopus 311C, ocHameHHass KOMOBIOTEPHOM TEXHUKOW C
IIPOMEKYTOUHAs MOAKIIOYEHHEM K ceTu IHTepHeT
aTTecTalus
7. CamocrosTenbHas Aynuropusa 311C, ocHalleHHas KOMIIBIOTEPHOM TEXHUKOHW ¢
pabota BO3MOXKHOCTBIO ~ TMoAkmoueHuss Kk  cetu  «MHTepHeT»,
OpOrpaMMOil  DKpPaHHOTO YBEJIMYEHUS U  oOecreueHHbIH

JIOCTYTIOM B 3JICKTPOHHYIO MH(OPMAIITMOHHO-00pa30BaTeIbHYIO
Cpelly YHUBEPCUTETA.




