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1. Heau u 321244 M3y4YeHUs1 TUCHUILUIUHBI (MOTYJIfA).
1.1 Hean AucHUNJIMHBL.
YyeOHast AUCIUILTIHA «DIEKTPOMATrHUTHBIC TIOJIST M BOJTHBD) CTABUT CBOCH IENBIO0 U3YUCHHE

CTYAECHTaMH OCHOB T€OPUHU 3JIEKTPOMATHUTHOTO I10JIs, (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 mnapaMmeTpoB JuHHA mnepenaun CBY, pe3oHaropoB U (MIBTPOB, 3HAKOMCTBO C
AHAINTUYECKUMU M KOMIIBIOTEPHBIMM TEXHOJIOTHSMHU DPAacyeTa 3JEMEHTOB BBICOKOYACTOTHBIX
TPAaKTOB CPEACTB CBA3M; OBJIaJeHHE 3HaHUAMU B oOmactu CBY sneKTpoHUKH, U3ydeHHE U
NPUMEHEHHE METOJ0B HCCIECIOBaHUS B OOJACTH CBEPXBBHICOKOYACTOTHOW AIIEKTPOHUKH H
KBAa3MONTHKH, a TaK K€ O3HAKOMJICHHE M NPUOOpETEHHE HABBIKOB PAa0OTHI C ANEKTPOHHBIMH

tenekoMMmyHuKanmonabiMu CBY npubopamu.

1.2 3agaun AUCHHUILINHEL,
OcHOBHOH 3a/1a4yeil AUCUUILINHBI ABIsETCS (GOpMHUpPOBaHUE y CTYCHTOB HABBHIKOB, 3HAHUI U

YMGHHﬁ, IMMO3BOJIAIOIIUX IIPOBOAUTD CaMOCTOSITEILHBIA  aHaIN3 (l)I/ISI/I‘leCKI/IX IponeccosB,
MPOUCXOAAIIHNX B Pa3JIMYHBIX HAIMPABIIAIOIINX CUCTCMAX U yCTpOfICTBaX CBCPXBBICOKHUX YAaCTOT B
OIHOPOJHBIX u HCOAHOPOIHBIX cpcaax, IIOHHUMAaTb CYITHOCTb BHGKTpOMaFHHTHOﬁ

COBMCCTHUMOCTH.

1.3 MecTo AucHumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

I[I/ICIII/IHJII/IHa ((3JI€KTpOMaFHI/ITHI)I€ OJII U BOJIHBI» OTHOCHUTCA K BapHaTHBHOﬁ qacTu
bnoka b1.B.O/1.9 «/Iucturimab! (MOAYIH)» y4eOHOTO TUTaHA.

W3yuenne aucuuIuiMHel —Oaswpyercss Ha  (U3MKO-MAaTEMaTHYeCKOW TMOATOTOBKE

CTYJEHTOB, KOTOPYIO OHM MOJIY4aroT IPU U3YYEeHUH MAaTEMaTUKHU - pa3/ieibl: 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 QU3NKU -
AJIEKTPOMAarHUTHBIE SIBJICHUS.

JlaHHasE NUCLUUIUIMHA SBJIAETCA IEPBOM, B KOTOPOM CTYIOEHTBHI H3Yy4arOT BOIPOCHI
IIPAKTUYECKOTO TPUMEHEHUSI TEOPUU DJIEKTPOMAarHUTHOro mnosis. OHa HaXOIUTCS Ha CTHIKE
JUCIIUIUINH, oOecreynBaronMx 0a30Byl0 U CHENMAbHYIO MOATOTOBKY CTyAEHTOB. U3yuas sty
JUCLUIUINHY, CTYJIEHThl BIIEPBbIE 3HAKOMSTCS CO CTPYKTYpOHl 3JE€KTPOMarHUTHOIO IOJIA,
BO3HHKAIOIIIET0 B PAa3JIMUHBIX Cpe/laX U HaNpaBIIAIOLIMX cucTeMax. [IpuoOpeTeHHble cTyJleHTaMu
3HAHUS M HAaBBIKM HEOOXOJIUMBI KakK Ul IPaMOTHOW SKCIUTyaTallMM TEJIEKOMMYHUKAIIMOHHON
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 3HaUeHUE, HO M oOecrieunBaronie 0a30ByI0 MOATOTOBKY

IJi1 YCBOCHHUA psda MOCICAYIOIUX JUCHUITINH: «CxeMOTeXHHUKA TCJICKOMMYHUKAIIUOHHBIX



YCTPOUCTBY, «MeTpoJiorus, cTanaapTu3alus u cepTudukanus B ”HPOKOMMYHHUKAIUAX», «CeTn

CBSI3U ¥ CUCTEMbI KOMMYTalun», «CTpyKTypHpOBaHHbIE KaOeIbHbBIE CUCTEMBDY.

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

N3yuenue

JaHHOW y4eOHOW JAMCIUILIMHBI
obOyJaronuxcst o0meKynbTypHbIX/ipodeccrnonanbubix komnetreHuil (OK/TIK).

HaIpaBICHO Ha

¢dopmupoBanue |y

Nunexc
KOMIIET
CHIOI U

Ne
IL.I1.

Conepxanue
KOMITETCHIINH (HJTN
e€ 4yacTH)

B pesynbrare nzyuenus: yaeOHON AUCIUILTTHBI

00yyJaronecs J0JKHbI

3HATb

yMeThb

BJIaA€Th

1. | OIIK-3

CriocoOHOCTB
peliaTth 3a1a4n
aHaJM3a U pacyera
XapaKTePUCTHK
AJIEKTPUUECKUX
neneu

OCHOBHBIE
ypaBHEHUS,
OITMCHIBAIOIIIHE
ANEKTPOMArHUTHO
€ 1oJIe U
IHEPreTHYECKUE
COOTHOIIIEHUS B
HEM,
o01ue cBoOMCTBa
BOJIH,
pacpoOCTPaHSION]
HUXCS B JINHUAX
nepeavn

aHAJIM3UPOBAThH
CTPYKTYPY
3JEKTPOMAarHuTHO
Io 11014,
CO3JJaHHOT'O
3JIEMEHTAPHBIMHU
U3JIy4aTessiMy;
MMOHUMATh
(dbuzndeckue
IIPOLIECCHI,
IPOUCXOSIIINE
Ha I'PaHHULIe
pazzena cpeqn,
OIPENEIATD YIJIbI
MIPEJIOMJIEHUS U
OTpaKEHUs
IIJIOCKUX BOJIH;
aHAJIM3UPOBAThH
CTPYKTYPY
3JIEKTPOMAarHuTHO
ro 1noJis B
pa3INYHBIX
JUHUAX
repeaayy,
BKJIFOYAs MOJIbIE U
JIUIJIEKTPUYECKUE
BOJIHOBO/IBI,
KOAKCHaJbHBIE,
JBYXITPOBOJHBIE
u
ONTOBOJIOKOHHBIE
JIMHUH, BEIOUPATh
ONTUMAJIbHBIN
JUISt KOHKPETHOM
CUTYyAaIMU TUI
JMHUM IIepeadn
U PacCUMUTHIBATH
HUX TEXHUYECKHE
XapaKTEPUCTUKU

HaBbIKaMU
[IPaKTUYECKON
paboThI C
COBPEMEHHOM
WU3MEPUTEIIbHOM
anmnapaTrypou

2. [1K-9

T'oroBHOCTH
OpraHu30BbIBaTh
METPOJIOTHYECKOE

3HaTh OCHOBHBIE
MaTeEMaTHYECKUAE
MOJEINA

Ymers
aHAJIM3UPOBATH

CTPYKTYpYy

Bmangets
MPaKTUYECKUMHU
HaBBLIKAMH




Ne Nunexc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
Ly, | KOMUIET | KOMIETCHITHH (nm 00yyYaromuecs T0JKHbI
SHIUHN e€ 4yacTH) 3HATh yMeTh BJaJ1eTh
oOecrieueHue AIIEKTPOMArHUTH | 3JEKTPOMArHUTHO U3MEpEHUs
MIPOU3BOJICTBA BIX BOJIHOBBIX IO MOJIS TUIOCKUX | KOMILJIEKCHBIX
MaTepHaoB U MPOIIECCOB, a BOJIH, S-mapameTpoB
17631 (12071 TaK)Ke MOJIEIM | PaCHpPOCTPAHSIOL] JTUHEHHBIX
AIIEKTPOHHON cpen, yciaoBus uxcs B OJTHO- U
TEXHUKHU pacnpocTpaHeHUs pa3IMYHBIX JBYXIOPTOBBIX
¥ BO3OYXKACHUS | Cpedax M JMHUAX YCTPOKCTB,
BOJIH; 3HATh nepeaavy; pa3IMYHbIX
METO/IbI aHAIN3a XapaKTePUCTHK
U pacueTa Ymertb HEJIMHEWHBIX
MIPOCTEUIINX aHaJIM3UPOBATh LIENIEeH, Ha
CTPYKTYp IJIs BOJTHOBBIC COBPEMEHHOM
U3ITyYCHUs MPOIIECCHI B METPOJIOTHYECK
AIIEKTPOMAarHUTH HEPETyJISIPHBIX oM
BIX BOJIH, JTUHUSIX 000pyI0BaHUHT
OCHOBHBIX TUIIOB | IepeJauu, 3HaTh
BOJIHOBOZIOB U TIPUHIIMIIBI
PE30HATOPOB paboThI
3JIEMEHTOB JIMHUN
nepeaayn; yMeTb
POBOJIUTH
pacyeTsl
n30upaTeIbHbIX
CBOMCTB
00BEMHBIX
PE30HATOPOB
2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT.
OOmast TpymO€MKOCTh JUCHUIUIMHBI cocTaBiusier 6 3aud.en. (216 wacoB), wx
pacnpejiesieHre o BuaaM paboT npeacrasieHo B Tabmutie (s cmyodenmos ODO).
CemecTpbl
Bun yueOHO# paboThI Beero
4acoB 5 -
AyIuTOpHBIE 3aHATHS (BCEro) o4 o4
B Tom uuce:
3aHATHSA JIEKIIUOHHOTO TUIA 18 18
3aHsATHUSI CEMUHAPCKOTO TUMA (IPAKTHICCKHIE 3aHSTHS) 18 18
3aHATHSI CEMUHAPCKOTo TUIa (JJabopaTopHbIe pabOThI) 18 18
CamocrosiTesibHas padora (Bcero) 98 98
B Tom umce:
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaa 40 40
BrimotHeHNE HHAMBUAYATBHBIX 3a1aHAH (ITOATOTOBKA 38 38
COOOIIEHHH, TPE3CHTALINI)
[TonroroBka K TeKyIieMy KOHTPOJIIO 20 20




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

2.2. CTpyKTYypa AUCHUIIHHbI:
Pacripenenenre BumoB yaeOHOW pabOThI U UX TPYAOEMKOCTH 10 pa3eiiaM TUCIUTUINHBI.
Paznensl qUCHUIUIMHBL, H3y4aeMble B 5 cemectpe (051 cmyoenmos ODO)

KonnyecTBo yacos
Ne
AynutopHas Bneayauropnas
pas3n HaumenoBanue pasnenos Beero paGora paGora
e n | m | o CPC
1 2 3 4 5 6 7
1. Benenue 2 6
2 OcHOBHbIE YpaBHEHHUSI 5 9 8
AIEKTPOMArHUTHOTO TOJIS
3 I'pannunbIe ycnoBus 5 6
JIEKTPOANHAMUKHI
n YpaBHEHUS IEKTPOIUHAMUKH IS 5 5
MOHOXPOMATHYECKOT0 MOJIsi
5 IInockue 2IeKTpOMarHuTHHIE 2 2 8
BOJIHBI
OtpaxkeHue U MpeoMiIeHne
6. |TUTOCKMX BOJIH Ha TpaHUIIE pa3jena 2 2 4 6
JIBYX Cpel
OO0urue cBOMCTBA BOJIH,
7. | pacnpoCTpaHSIOUMXCS B TMHUIX 2 2 4 8
nepeaayn
8. [[Tosble MeTAIUTHIECKUE BOTHOBO/IBI 2 4 8
9. JInnum nepenauu ¢ T BosiHaMu 4
10. Marematuueckas MOJ€b JIMHUU 5 5 5
nepeaayn
11 [IpumeHeHne MaTpHIL IS aHATH3a 5 6
] CBUY ycrpoiicTB
12. DJIEMEHTHI JIMHUI nepeadn 6
13. OO6beMHBIE pE30HATOPBI 2 2 6
14, W3nyueHue 3MeKTpOMarHUTHBIX 9 8
BOJTH
Hmoeo no oucyuniune: 216 18 18 18 98
2.3. Conep:xkanue pa3iesioB AUCHUTLIMHBI:
2.3.1. 3auaTus JeKIHOHHOr0 THIIA.
Ne HanmenoBanue Conepucanme paszena dopma TEKYIIEero
paszzuena KOHTPOJIS
1 2 3 4
1. Bsenenue IIpenmer u cogepxanue kypca. Kpatknii
HCTOPUYECKHI 0030p pa3BUTHS YUEHHUSI 00




a7eKTpoMarueTusmMe. Posb pycckux y4EHBIX B
Pa3BUTUU TEOPUHU FIEKTPOMATHUTHBIX MOJIEH U
BOJIH. DJICKTPOMAarHUTHOE T10JIe KaK OJIHA U3
dhopm MaTepun. MakpOCKOMTUYECKUE U
KBaHTOBBIE CBOMcTBa noJist. [Ipeamer
KJIACCUYECKOU IJIEKTPOIUHAMUKHU.
DJIeKTpOMarHUTHBIE MOJIST U COBPEMEHHAs pa-
JTUOTEXHHUKA, POJIb TEOPUHU IIIEKTPOMATHUTHBIX
MIOJICH W BOJIH B Pa3BUTHH HAYKH, CUCTEM
CBSI3U U BEUIAHUS U TEJICKOMMYHUKAIIUM.

OcHOBHbIE YypaBHEHHS
AJIIEKTPOMATrHUTHOTO
noJist

OCHOBHBIE YpaBHEHHUSI JIEKTPOMAarHUTHOTO
1oJis - ypaBHeHus: Makcseiuia. BeKkTops! 3iiek-
TPOMAarHUTHOIO MoJs. Makpockonu4eckue
napaMeTpbl MaTeEpUaIbHBIX CPEL.
Knaccudukanus u Buast cpen. CkaisipHble U
TEH30pHbIE MapaMeTpbl cpea. MaTtepuanbHbie
YpaBHEHUS.

VYpaBuenus Makcgesa B nu¢dhepeHnuansHon
U MHTETpalibHOM opme. YpaBHEHHE Hellpe-
PBIBHOCTH M 3aKOH COXPAHEHHs 3apsia.
Croponnue ucrounuku. [lonnas cucrema
ypaBHeHu MakcBemia ¢ ydéToM CTOPOHHUX
MCTOYHMKOB. [IpyHIIMI nepecTaHOBOYHOM
IBOMUCTBEHHOCTH. I[IMIOTHOCTE
AJIEKTPOMArHUTHOM SHEPTUU U SHEPTHUS,
cocpenoToueHHas B o0beme. [110THOCTD
MOIIHOCTH U MOUTHOCTb TEIJIOBBIX NTOTEPH U
CTOPOHHHX MCTOYHUKOB. Y paBHEHHE OanaHca
JUISl MTHOBEHHBIX 3HaY€HUN MOIIIHOCTH B
Qg QepeHIranbHON 1 UHTETpaIbHOMN hopme
(Treopema IloiiTunra). dusznueckas TPaKTOBKA.
MomHOCTb, BRIXOAIIAs (BXOIAIIAS) U3
o0beMa yepe3 3aMKHYTYIO TOBEPXHOCTb.
MomnocTb n3nydenus. Bekrop lloiiHTHHTA.

['pannyHbBIE YCIIOBUS
AIIEKTPOIUHAMUKH

IloBeneHue BEKTOPOB Ha TPaHHUILIEC pa3jena
JIBYX cpell. ['paHn4HbIE yCIOBHS IS
HOPMAJIBHBIX M KaCaTEJIbHbIX COCTaBIAIOLINX
BEKTOPOB AJIEKTPOMATHUTHOI'O IOJISL.
I'pannuHbIE yCIIOBUS HA TIOBEPXHOCTH
MJICAIBHOTO MPOBOJHUKA.

YpaBHeHUs

AIEKTPOIMHAMUKH JJIS

MOHOXPOMaTHUYECKOTO
TOJIS

Knaccudukanus 3MeKTpOMarHuTHBIX SIBJICHUN
0 MX 3aBUCUMOCTH OT BpeMeHu. CtaTuye-
CKHE, CTAllHOHAPHBIC U KBA3UCTALMOHAPHBIE
nosst. 'apmorndeckue konedanus. Poib
TapMOHHYECKHUX KOJIeOaHUH B TEOPUU U
TEXHHUKE TEIEKOMMYHUKAIIMOHHBIX CUCTEM U
PaIUOTEXHHUKE.

MeTto 1 KOMIUIEKCHBIX aMIUIUTYT. Cuctema
ypaBHeHUM MakcBeiuia s
MOHOXPOMaTHYECKOT0 TOJIsI B KOMIUJIEKCHOM
dbopme. KommiekcHbIE TUANEKTpUYECKas U

MardvMTHas MPpOHUIACMOCTH CPCIbI. CDaKTOpI)I,




BIIUSAIOINUE HA BEIMYHHY MHUMOM 4aCTH
KOMIUIEKCHOM IUAJIEKTPUYECKON U MarHUTHOU

SHAYCHUS DHEPIrCTUUCCKUX XapaKTCPUCTUK
TapMOHHUYCCKOI'O 3JICKTPOMArHUTHOT'O ITOJIA.

KOMIUIEKCHBIX MOIIHOCTEN. KoMIIekCHBbI
BekTop IlolinTrHTa. YpaBHeHUs OaaHca s

du3nyeckas TpaKTOBKaA. VcaoBue pE30HaHCa

MPOHUIIAEMOCTH. J{U3IeKTpruyecKue u
MarHuTHbIe notepu. CpeHue 3a IepHoI

Teopema YmoBa-IloitnTunra 1s

AKTUBHBIX U PCAKTHUBHBIX MOH_[HOCTGI\/JI.

JUTSI ©30JIUPOBAHHOM 00JIACTH.
[Tnockue [1mockast BoHA Kak MpeIeTbHbINA cllydai KonTtponbHas
3JIEKTPOMArHUTHBIE cdepuueckoii BoiHbl. Pernenne cuctemsl pabota
BOJIHBI ypaBHeHU MakcBeuia uisl INIOCKOU

COIIPOTUBJICHHC. ITnockue OJHOPOJHBIC BOJIHBI

OJIHOPOJIHOM BOJIHBI. CBOMCTBA MJIOCKOM
BoJsiHBL. CTpyKTYpa nois, Bzanmuas
OpHUEHTAIUS BEKTOPOB MOJIsA, K03 urment
¢assl, pazoBas CKOPOCTh, CKOPOCTH PACIIPO-
CTpaHEHHS YHEPTUH, XapaKTEPUCTUIECKOE

B OJHOPOJHOW U30TPOIMHOM cpejie 0e3 MoTeph.
ITnockas onHOpOHAsS BOJHA B OJHOPOIHOM
cpene ¢ notepsimu. CBOMCTBA BOJIH.
Koaddurmentsr ¢azbl u ocnadienus, GpazoBas
CKOPOCTb U JUIMHA BOJIHBI B CpeAax ¢ MaJIbIMU
1 OOJIBLIIMMHU TAaHT€HCAMU YIJIa IOTEPb.
JlucniepCuOHHBIE CBOMCTBA MOTJIOIAKOLIEN
Cpelpbl.
[Tonsipusanus BosH. JInHEHO
MIOJIAPU30BaHHBIE BOJIHBI. BOIHBI ¢ KpyroBoi
Y DJUIANITHYECKON MOJISIpA3ALUEH.
ITnockue onHOPOAHBIE BOJIHBI B OHOPOIHON
aHU30TponHOM cpene. HamarnndeHHsblil gep-
puT. I'upoTponHas cpena Kak YaCTHBIN Cllydai
aHU30TPONHOM cpeibl. YacToTa cOOCTBEHHOM
Y BBIHYKJICHHOW mpereccun. Ten3zop
MarHMTHOHN MPOHUIIAEMOCTH HAMAarHU4E€HHOT O
dbepputa. Paznoxenue nuHeHO
MOJIAPU30BAaHHOW BOJIHBI HA JIBE BOJIHBI
KpyroBoi nonsgpuzanuu. OcoOeHHOCTH pac-
IIPOCTPAHEHNE BOJIH KPYTrOBOW MOJISIPU3ALUU
JIEBOTO U MPABOT0 BPAIICHUS B THPOTPOITHON

KpYroBOM MOJIIPU3aLIMK JIEBOTO U MPABOTO

s dexra Dapanes B rexanke CBY.

cpeac. MarxautHas MPOHUTACMOCTD JIs1 BOJIH

BpaueHus. pdexr Papanes. McnonszoBanue

3aIuTa

Otpaxenue u

BOJIH Ha Ir'paHULIC

MPEIOMIICHUC TINIOCKUX

paszena IByX cpen

CBs13b YIJIOB IaJICHUSA, OTPAXKCHUSA U
MMPEIOMJIICHUSA C IJICKTPOAUHAMHUYICCKUMU

CHCJ'IJII/cha. Hpe,[[CTaBJ'ICHI/Ie IMPOU3BOJIBHO

napameTtpamu cpell. [lepBblii 1 BTOpO 3aKOHBI

HOHHpHSOBaHHOﬁ BOJIHBI KaK CYyIIEPIIO3UIINN

"1abopaTopHOii
pabots (JIP)




HOPMAaJIBHO U MapajuIeIbHO MOJSIPU30BAHHBIX
BOJIH.

[TageHrne HOpMaJIBHO MOJISIPU30BAHHOM BOJIHBI
Ha I'PaHULlY pa3zeiia IByX IUIJIEKTPUYECKUX
cpell. 3aKOHBI OTPAXKEHHS U IPETTOMIICHHUSL.
KoadduumenTs! oTpakeHus U MPOXOKACHUS
(bopmynsr @penenst). [Tanenue napamieasHO
IIOJISIPU30BAaHHOM BOJIHBI HA IPaHULy paszena

JIBYX U3JIEKTPUUYECKUX Cpell. SBieHHE
IIOJIHOT'O ITPOXOXkKACHUS, Yyroil bprocrepa.
SIBneHne MONMHOro OTPaXKEHUS OT FPAHUILIBI
paszena AByX AUIEKTPUUECKUX Cpell.
VYcnoBusi BOBHUKHOBEHHUS ITOJIHOTO
OTPa)KEHHUsI, CTPYKTYypa IIOJIsI Hall U MO,
rpaHulel pasena, MOBEpXHOCTH paBHbIX (a3
Y paBHBIX aMIUIMTY]I, (pa30Basi CKOPOCTH,
JUTMHA BOJIHBI, CKOPOCTb IIEPEHOCA SHEPIHHU.
[TonsiTrie MOBEpXHOCTHOM BOJIHBL. OTpakeHue
OT UJICAJIbHO MPOBOAIICH IOBEPXHOCTH;
CTPYKTYpa MHOJIs.

[TageHne I0CKOM BOJIHBI HA TPAHULLY pa3jielia
JIUAJIEKTPUKA U norioatonieit cpeasl. Heon-
HOPOJHAs IIJIOCKas BOJIHA B MOIIOMIAOIIEH
cpene. Onpenenenne 1eUCTBUTENBHOIO yIiia
npesnomienus. [I[poHMKHOBeHME OIS B
MIPOBOJHHK, TOBEPXHOCTHBIHN 3P PEKT,
riyorHa npoHukHOBeHUs. [loHsTie
MOBEPXHOCTHOTO ummnenanca. [IpubmmkEénnnie
rpaHuYHbIe yciaoBUs JIeOHTOBHYA, YCIIOBUS UX

MIpUMEHUMOCTH. Pacuer noreps 3Hepruu B
MIPOBOTHUKAX C TIOMOIIHIO TPAHUYHBIX
ycnoBui JIeonToBHYa.
[IpoxoxkaeHue IOCKON BOJHBI YEPE3
niactuny. [lonstue skpana st
ANIEKTPOMATrHUTHOTO MOJIsI. TOHKKE U TOJICTBIE
9KpaHbl. MHOIOCJIOMHBIE YKPAHBL.

OO01ue cBolicTBa
BOJIH,

pacTpOCTPaAHSIONTUXCS

B JIMHUSIX TIepeadu

HanpasnsiemMbie 371€KTpOMarHUTHBIE BOJIHBI.
[TonsTue o mMHUAX nepenayu. Tunel perymisap-

HBIX JIMHUHN nepenaun. Knaccudukanus

HarpasJsieMbIX BoJIH: BoiHbI T, E, H,
TUOpUIHBIE BOJIHBL.

Pemenune ypaBuenuii I'enbmrosbua s

HarpasJisieMbIX BOJIH. CBsI3b MOMEPEUHBIX
COCTaBJIAIOLIMX BEKTOPOB IOJIS C
npoaoJibHbIMU. [TocTosiHHAS

pacrnpoCcTpaHeHUs, KpUTHYECKAS 4aCTOTa
(kpuTHYECKas JTIHA BOJIHBI), ITTHA BOJIHBI B
JTUHUY Tiepeayuu, Gpa3zoBasi CKOPOCTh,
XapakTepUCTUIeCcKoe conpoTusiaeHue. Oomme
cBorictBa BoiH Thna T, E, u H. Ckopocth
pacnpocTpaHeHnus sHepruu. Jucnepcus.

[TousiTue 06 OJHOBOJHOBOM U

3aIuTa
1abopaTopHOii
pabots (JIP)




MHOTOBOJIHOBOM pekruMax paboTsl. Mor-
HOCTb, IEPEHOCUMas! JIEKTPOMAarHUTHON
BOJIHOM B JINHUU Ilepefadn. 3aTyXaHue BOJIH B
PEryJIIpHBIX JINHUSX.

IMonwie
METAJUTNYECKUE
BOJIHOBOJIBI

[IpsimoyronbHbIe BOTHOBOABI. BosiHbl THNa E
u H. Ctpykrypa nosst. OCHOBHasi BOJIHA Mps-
MOYTOJILHOTO BOJIHOBOA. Bb160op pazmepon
JUIsl OTHOBOJIHOBOTO pexxuma padboTel. Toku Ha
CTEHKaX BOJHOBOJA IPH BOJIHE OCHOBHOI'O
tuna. Koadduuuent ocnabnenus.
DneKTpuuecKas U TEIIoBasi IPOYHOCTb.
MHOroBOJHOBBIN PEKUMBI PabOTHI;
¢bunbTpanus BeICIIUX TUIIOB BoJH. O0IacThb
NPUMEHEHHS IPSIMOYTOJIBHBIX BOTHOBOJIOB.
Kpyribie BomHOBOIBL. CTPYKTYpa 1Mol BOJIH
tuna E u H. BosiHa 0CHOBHOTrO THIIA U €€ Xa-
pakTepucTUKH. BHIOOp MonepeyHsIx pa3MepoB
JUTS OTHOBOJIHOBOT'O PEKHMa PAOOTHI.
MHOTOBOJHOBBIE BOJIHOBO/IbI; CIIOCOOBI
(GUIBbTpaluy BHICIINX TUTIOB BOJIH. O0IacTh
MPUMEHEHHUS KPYTJIBIX BOJTHOBOJIOB.
BostHOBOBI crieninaibHON (DOPMBI.
BoanoBos! I1- u H- 06pa3Hoit popMmel.

3aluTa
1abopaTopHOii
pabotsl (JIP)

JInnum nepenauu ¢ T
BOJIHAMH

Koakcuanbhelii BotHOBOA. BonHa T
CTPYKTYpa 10Jisl, BOJTHOBOE COIIPOTUBIICHHE,
nepeHocumasi MoutHocTb. CTpyKTypa TOKOB Ha
BHEILIHEM U BHYTPEHHEM IIPOBOJIHUKAX.
Ocnabnenue BosiH tuna T mipu
pacrnpocTpaneHuu, KodpuimeHT
ocnabneHus. Beicime Tumnsl BojH. YcioBue
0JIHO- BOJTHOBOTO pekuMa paboThl.
DneKTpuyecKas U TEIIoBasi POYHOCTb.
Kputepuu Be160pa BOTHOBOTO
conpoTtusiieHus. 'oppupoBaHHbIe
KOaKcHaJbHbIe BOIHOBOABI. O0MacTh
IPUMEHEHUS KOAKCHAJIbHBIX BOJIHOBOJIOB.
CummeTpuydHas IByXIIPOBOIHAS JTUHUS
nepenaun. Bonna T: crpykrypa noans,
BOJIHOBOE CONIPOTUBJIEHME. Pacnipenenenne
TOKOB 110 CEUYEHUIO MTPOBOAHUKOB. Bb1OOp
pa3MepoB MONEPEYHOrO CEYEHUS JTMHUH.
Koaddurment ocnabnenus. nexkrpudeckas u
TEIJI0Basi IPOYHOCTh. DKPAHUPOBAHHBIE
JIBYXITPOBOAHBIE JIMHUU. JInHNK THHA "BUTas
napa". O6nacTe NpUMEHEHUS ABYXIPOBOIHBIX
JINHUM.

[TonockoBbie TMHUYU NIEPENAYN U UX
pa3HOBUAHOCTH. CHMMETPUYHBIE U
HECUMMETPUYHBIE MOJIOCKOBBIE JINHUH.
CtpyKTypa 1Mojsi OCHOBHOM BOJHBI THMa T.
OCHOBHbBIE XapaKTEPUCTUKHU MTOJIOCKOBBIX
nuHui. BomHoBoe compotuBienne. Beioop

3aIuTa
nabopaTopHOI
pa6ots1 (JIP)




pa3MepoB MONEPEYHOTO CEYCHHUS.
Muxkpononockossle muHuM. Lllenesas u
KOIlJIaHApHAas TI0JIOCKOBBIE JIMHUU: CTPYKTypa
T10JIs1 OCHOBHOM BOJIHBI KBa3u-T TuIa.
DIeKTpUYecKas U TEIUIOBask IPOYHOCTh
MOJIOCKOBBIX JTUHUNA. O01aCTh MPUMEHEHUS
IIOJIOCKOBBIX JINHUM.

10.

Maremarnueckas
MOJIEIIb JINHUU
nepenayu

Perynsapnas nunus nepeaauu. [lanaronme u
OTpakK€HHbIE BOJIHBI. OpTOrOHAJIBHOCTh
pacpoCTPaHAOIIUXCA MATAOIEN U
OTpakeHHOM BOJIH. HopmMupoBaHHoe
HaIpsDKEHUE U TOK B JIMHUM NIEPEAAYU.
BxoaHoe conmpoTuBieHHE OTpe3Ka JINHUU
nepenavyu ¢ Harpy3koi. PesxuMbl paboThI
nunauu. KoaddumuenT orpaxenus,
KodQunmeHT Oerymei (CTosdeii) BOTHBI.
VYcnoBue cornacoBaHus JIMHUU C HATPY3KOH.
Bimstaue orpaxenus ot Harpy3ku Ha KIIJI
nuHuu nepegadu. Kpyrosas Homorpamma
Bonbnepra-Cmutra. MeTo1bl y3KOIOJIOCHOTO
corjacoBaHus. YeTBepTbBOJIHOBBIN TpaHC-
dopmatop conporunenuii. llnefiduoe
corjacoBaHue. MeToibl IUPOKOMOJIOCHOTO
COTJIACOBAHUSL.

3alUTa
nabopaTopHOI
pabots1 (JIP)

11.

ITpumeHneHne MaTpuIlL
g ananuza CBU
YCTPOMCTB

BonHoBBIE MaTpuUlLIbl paccestHUS U IEpeIayn.
DU3NYECKUI CMBICH 3JIEMEHTOB MAaTPHIIbI pac-
cesiHUsl. 3aBUCUMOCTD 3JIEMEHTOB MaTPUIIbI
paccestHus OT BbIOOpa IJIOCKOCTEN OTCUeTa.
Koaddurment orpakenus Ha BXoze
Harpy>K€HHOTO YEThIPEXTIOJIFOCHUKA.
KackagHoe coeinHeHnEe YeThIPEXITOIIOCHUKOB.
Martpuiibl paccestHus MPOCTEUIINX
YETBIPEXIIOJIOCHUKOB. [[puMeHenue BoaHO-
BBIX MATPHII JI1 KOMITBIOTEPHOIO aHAJIN3a
ycrporicts CBU. Meros nekoMno3unumu.

12.

OJIeMEHTHI JINHAN
nepeaavyn

Bo30ysxaeHue 371eKTpOMarHUTHBIX BOJIH B
JUHUAX Tepenadn. Bo30yuTenu TUIIOB BOJIH.
CousieHeHUs ¥ U3TUOBI TMHUHN TIepeIayn.
Tpanchopmarops! TUIIOB BOJIH. OUIBTPHI
TUINOB BOJIH. KOPOTKO3aMKHYThIE MOPILIHH,
COIJIACOBaHHBIEC HArpy3ku. PazBeTBiieHue
IuHU nepenadn. KOHCTpyKTUBHBIE
HEOJJHOPOJHOCTH: Aradparmpl, peakTUBHbIE
HITBIPH, HUIEH(DBI, CTHIKU JIMHUN C pa3HBIMU
[IOTIEPEYHBIMU pa3MepaMu. Y IpaBIcHHE
aMILTUTYI0H, (a30i 1 ToJIsIpr3aIueit
AJIEKTPOMATHUTHBIX BOJIH B JIMHUSX TIEpeIayu.
ATTeHroaTopsl, (azoBpaIiaTenu,
noJisipu3aTopel. HanpaBiieHHbIE OTBETBUTENN.
JIBOWHOI BOJIHOBOJIHBIN TPONHHUK.

13.

O0beEMHEBIE

KBa3I/ICTaL[I/IOHapHBIC PE30HATOPHI.

Pe3onaHcHas yacToTa ¥ JOOPOTHOCTB.

PE30HATOPBI




coOCTBeHHas (HEHArpy>XeHHas1) JOOPOTHOCTb.

JlusnekTpudeckue pe3oHatopsl. Bo3Oyxaenue

Pe3onarop kak oTpe30K JMHUU TIepeaadH.
Knaccudukanus THnoB konebanuii B
00BeMHBIX pe3oHaTtopax. CBOOOIHbIC
(cobcTBeHHBIE) KONIEOaHMSI 00BEMHBIX
pe3oHaTopoB. Pe3oHaHCcHas yacTora,

BrinyxaeHnble KosebaHus pe30HaTOPOB,
CBSI3aHHBIX C UICTOYHUKOM SHEPTUU U
Harpy3koi. Buemnss qooporHocts. [TonHas
(Harpy>keHHas) J0OPOTHOCTh PE30HATOPOB.
[IpstMoyTONbHBIE ¥ IUITUHAPUYECKHE
pe3onaTopbl. KoakcHallbHbIE M OJIOCKOBBIE
pe3oHatopbl. OTKPHIThIE PE30HATOPHI.

BOJIH B pe3oHaropax. [Ipoxoansie

pe3onaropsl. Omibtpe CBY.
14. Nznyuenue HeonHopoaHbie BOTHOBBIC ypaBHEHUS IS
AJIEKTPOMArHUTHBIX |BEKTOPOB TAPMOHUYECKHUX AICKTPOMArHUTHBIX
BOJIH nosiei. CKaJsipHblii U BEKTOPHBIN

3JIEKTPOIMHAMMYECKUE TTOTCHIINAIIBI
rapMOHHMYECKUX I0JIEH. DIIEKTPOMArHUTHOE
I10JI€ POU3BOJIBHOIO UCTOYHHUKA.
DJeMEHTapHBIN MIEKTPUUYECKUI U3ITydaTelb.
Omnpenenenre BEKTOPOB 3IEKTPOMArHUTHOTO
I10JIs1, CO3/1aBAEMOT0 3JIEMEHTapHbBIM
JJEKTPUYECKUM H3JIydaTesIeM B OJJHOPOIHOU
HErpaHU4YHOM U30TPOIHOM cpene. AHanu3
CTPYKTYpbI noist. OcOOEHHOCTH 10JIS B
onuxHeit 3oHe. [lone uzmydarens B nanbHei
30HE: OPUEHTALUsI BEKTOPOB
3JIEKTPOMArHUTHOT'O MOJIsA, POHT BOJIHBI,
(hazoBasi CKOPOCTh, XapaKTEPUCTUUECKOE
CONPOTUBIIEHHE. JlnarpaMMa HalpaBIE€HHOCTH
3JIEMEHTAPHOTO JIEKTPUYECKOTO U3JIydaTels,
K03 PUIIMEHT HapaBJIEHHOT0 JeHCTBUS
(KH[). M3nyyaemast MOLTHOCTb U
CONPOTHUBIICHUE U3ITy4YCHHUS.
OneMeHTapHbI MarHUTHBIN U3J1y4aTeb.
Hcnonbs30BaHKe NPUHIAIIA JBOMCTBEHHOCTH
JUISL OTIPEICIIEHNS] BEKTOPOB
3JIEKTPOMArHUTHOTIO IOJIsI, CO3/1aBAEMOTO
3JIEMEHTapPHBIM MarHUTHBIM U3J1y4aTeIeM B
HEOTPaHWYEHHON OJTHOPOJHOUN U30TPOITHOM
cpene. CTpyKTypa noJjst u3aydaTess.
DJIleMeHTapHasl paMOYHasl aHTEHHA Kak
¢du3nUeckre aHaJIoru HIEMEHTAPHOTO
MarHUTHOTO U3JydaTes.
OnemeHr ['tolirenca. CTpykTypa nosus
anemeHTa ['roitrenca. JluarpaMmma

HarnpasineHHocT, KH/I. Ilpumenenune monenu
anemMeHTa ['roiirenca Ui aHanu3a u3JIydeHHs

anepTypHBIX aHTEHH M 3aJa4 Au(paKiuu




| PaJIMOBOJIH.

2.3.2 3aHATHS CEMHMHAPCKOT0 THUIA.

HaunmenoBanue
pazzaena

TemaTuka NPaKTUYECKUX 3aHATUN
(cemuHApPOB)

dopMma TeKyIIero
KOHTPOJIS

2

3

4

OcHOBHbIE YpaBHEHHS
3JE€KTPOMArHUTHOTO
oJIs

OcHOBHbBIE ypaBHEHUS JIEKTPOMAarHUTHOTO
1oJjis - ypaBHeHust MakcBesna. BekTopsl
AIIEKTPOMArHUTHOTO TOJIS.
Makpockornuyeckue napaMmeTpsl
MaTepuaibHbIX cpel. Knaccudukanus u
BUIbI cpell. CKalsipHbIe U TEH30PHbBIC
napameTpsl cpell. MarepuaibHbie
ypaBHEHUSI.

VYpaBHenust MakcBesia B
g epeHIaIbHON 1 HHTETPaTbHON
¢dbopMe. YpaBHEHUE HEMPEPBHIBHOCTH U
3aKOH coxpaHeHus 3apsaa. CTopoHHUE
ucrounuku. [lomHas cucrema ypaBHEeHUI
MakcBemia ¢ yu€ToM CTOPOHHUX
UCTOYHUKOB. [noTHOCTH
3JIEKTPOMArHUTHOW SHEPTUU U SHEPTHUS,
cocpenoToueHHas B oobeme. [1moTHOCTD
MOIIIHOCTH U MOIIIHOCTb TEIIJIOBBIX MOTEPh
Y CTOPOHHUX MCTOYHUKOB. Y paBHEHUE
Oayianca JyIsi MTHOBEHHBIX 3HAUCHUM
MOIIIHOCTHU B IU(PepeHIaIbHON 1
HHTETPAIBHON opMme (Teopema
IToliTunra). dU3nvecKas TPaKTOBKA.

[IpoBepounas
KOHTPOJIbHAS
pabora, mpoBepKa
JIOMAIITHET 0 33/1aHUs

I'pannuHbIe ycnoBus
JJIEKTPOAUHAMUKHU

[loBeeHnEe BEKTOPOB Ha I'paHULIE pa3jiena
IBYX cpell. ['paHn4HbIE yCIOBUS 17151
HOPMAaJIBHBIX M KacaTeIbHbIX
COCTaBJISIOLINX BEKTOPOB
AJIEKTPOMAarHuTHOTO 1oJis. ['paHn4HbIE
YCIIOBUS Ha IOBEPXHOCTH UJI€AIIBHOTO
IIPOBOHHKA.

[IpoBepounas
KOHTPOJIbHAs
pabora, mpoBepKa
JIOMAILTHETO 3aJaHUs

IInockue
BHGKTPOMaFHI/ITHBIG
BOJIHEI

IImockast BojaHA Kak MpeIeIbHbIN Cllydai
chepuueckoit BoHbI. Pemenne cucteMbl
ypaBHeHU MakcBeuia sl III0CKOU
OJTHOPOJIHOM BOJIHBI. CBOWCTBA TTIOCKOM
BOJHBL. CTpyKTypa noisi, Bzaumuas
OpHUEHTAIMs BEKTOPOB MOJIsl, KO3 HULIUEHT
¢a3bl, GazoBas CKOPOCTh, CKOPOCTh
pacrpocTpaHeHHUs SHEPTHH,
XapaKTEPUCTUUYECKOE COMTPOTUBIICHHE.
[T;mockue oMHOPOAHBIE BOIHBI B OJTHO-
POJIHOI U30TPOITHOM cpesie Oe3 ToTeph.
[Tmockast omHOpOHASA BOJIHA B
OJIHOPOJIHOM cpene ¢ moTepsimu. CBolcTBa
BOJIH. J{ucriepcuoHHBIE CBOWMCTBA
MOIJIOLAIOIIEN CPEBL.
[Tonspwuzanus BoyH. JIMHEITHO

IIpoBepouHas
KOHTPOJIbHAS
paborta, npoBepka
JIOMAIITHETO 3a/1aHus




MOJISIPU30BAHHbBIEC BOJHBI. BOJHEI €
KPYTOBOM U 3JUIMIITUYECKOU
MOJISIpU3AIUCH.

[1;mockue 0THOPOAHBIE BOJIHBI B
OJHOPOJIHOM aHU30TPOIHOM Cpejie.

OrtpaxeHue u

peIOMIICHUE
IIJIOCKUX BOJIH Ha
TpaHUIIe pa3ziena AByX
cpen

CBsi3b yIJIOB NAACHHUS, OTPAKCHHS U
MIPEIOMIICHUS C DJIEKTPOJUHAMUYECKUMHU
napameTrpamu cpel. llepBelii 1 BTOpoi
3akoHbl CHemd. [IpencraBienue
MIPOU3BOJILHO MOJISIPU30BAHHOMN BOJHBI KaK
CYTNEPHO3UIMH HOPMAJIFHO U MapauIeIbHO

MOJISIPU30BAHHBIX BOJIH.
[Tagenune HOpMaIbHO MOJSPUZOBAHHON
BOJIHBI HA TPAHUILY pa3Jiena ABYX
JTUDIIEKTPUYECKUX Cpell. 3aKOHbBI
OTpaKEHUS U IPEIOMIICHUSI.
Koaddurmentsr oTpakeHus u
npoxoxaeHus (popmyinbsl Openens).

IIpoBepouHas

KOHTPOJIbHASI
pabota, mpoBepka
JIOMAIITHETO 3a/1aHuUs

OO011ue cBoiicTBa
BOJIH,
PacpoCTPaHSIONUXCS
B JIMHUSX TIEpeIavun

Hanpasnsiemblie 37€KTpOMarHUTHIE
BOJIHBL. [IoHATHE O TMHUAX TIEpeaaUH.
Tunel peryaspHbIX JUHUN NIEPEAUN.
Krnaccudukanus HanpapisieMbIX BOJIH:

BoaHbl T, E, H, ruGpuHbie BOJIHEL.

Pemenne ypaBuenuii I'enbMroubua s
HaIpaBJIsieMbIX BOJIH.

IIpoBepounas
KOHTPOJIbHAS
paboTa, mpoBepka
JIOMAIIIHETO 331aHHUs

Tlomnbie
METAIUINYECKHE
BOJIHOBO/IbI

[IpssMOyTONBHBIE BOJTHOBOABL. BOJIHBI THITA
E u H. Crpykrypa nosia. OcHOBHast BOJIHa
MPSIMOYTOJIBHOT'O BOJIHOBO1a. Bb10Op
pasMepoB Ul OJTHOBOJIHOBOT'O PEeKUMa
paboTsl. TokM Ha CTEHKaX BOJIHOBOJA IPU
BOJIHE OCHOBHOTO Tuna. Koadduuuenr
ocyia0bieHus. DIeKTpUYecKasi U TeTIoBast
ITPOYHOCT.

[IpoBepounas

KOHTPOJIbHAS
pabora, mpoBepka
JIOMAIITHETO 3aJaHUs

JInnunm nepenaun ¢ T
BOJIHAMH

Koakcuanshslii BomHoBoA. Bonna T:
CTPYKTYpa HOJIs1, BOJIHOBOE
COIIPOTHUBIICHUE, IEPEHOCUMAsT MOIITHOCTb.
CrpyKTypa TOKOB Ha BHEILIHEM U
BHYTpEHHEM NpoBoiHUKax. OcnabieHue
BOJIH THMa T npu pacnpocTpaHeHuH,
kod(urmeHT ocnadneHus. Beicime TUrbl
BOJIH. Y CJIOBHE OJIHO- BOJIHOBOT'O PEXHMa
paboTHI. DJIEKTpUYECKas U TEIJIOBas
npodHocTk. Kpurepnu BIOOpa BOJIHOBOTO
comnpotuBiieHus. ['odppupoBaHHbIe
KOaKcHaJIbHbIE BOJHOBO/IBL. O01acTh
MPUMEHEHHS KOAKCHAITLHBIX BOJIHOBO/IOB.
CumMeTpuuHas ABYXIPOBOIHAS JTUHHS
nepeaaun. Bonna T: cTpykrypa nos,
BOJIHOBOE COMpOTHBIIeHHE. Pactipenenenue
TOKOB TI0 C€YEHUIO TIPOBOAHUKOB. BBIOOD
pa3MepoB MONEPEYHOr0 CeUSHHsI IMHHU.

[IpoBepounas

KOHTPOJIbHAS
pabora, mpoBepKa
JIOMAILTHETO 3aJaHUs

Maremarnyeckas

Perynsapnas nunus nepenaun. [lagaromue

[IpoBepouHas




MOJIeJIb JINHUU 1 OTpakeHHbIE BOJIHBI. OpTOrOHAIILHOCTD
nepeaavu pacTpOCTPAHSIONIUXCS MATAOIICH U
oTpakeHHOM BOJIH. HopMupoBaHHoe

HANPsDKEHUE U TOK B JIMHHUH MTePEIayn.
BxonHoe conmpoTuBieHne 0Tpe3Ka JIMHUU
nepesavn ¢ Harpy3Kkoil. Pesxxumer paboTsl
nuaun. KoaddumueHT orpaxenus,
K03 duumeHT Gerymiei (CTosuent) BOIHBI.

KOHTPOJIbHAS
pabota, mpoBepka
JIOMAIITHETO 3a/IaHus

9. | Ilpumenenue matpuil BousiHOBBIE MaTpHUILIbI paccessHUS U IIpoBepounas
quist ananuza CBY | nepenaun. ®@u3nueckuii CMbICH 3JIEMEHTOB KOHTPOJIbHAS
YCTPOMCTB MaTpHIbl paccessHUs. 3aBUCUMOCTb pabota, mpoBepka
AJIEMEHTOB MATPHIIbI pacCesHUS OT BHIOOPA | IOMAIITHETO 3aaHus
mIockocTeit orcuera. KoagdunmeHt
OTpa)XKEHMsI Ha BXO/JIE HArPYKEHHOIO
yeTelpexmnoitocHuka. KackagHoe
COEIMHEHUE YETHIPEXIIOIIOCHUKOB.
Marpuiibl paccesHust IpocTeHmmx
YeThIPEXIOIIOCHUKOB. [IpMenenne
BOJIHOBBIX MaTPUI] ISl KOMIIBIOTEPHOT'O
aHaimza ycrpoiicte CBU. Meton
JI€KOMIIO3HIIHU.
2.3.3 JlabopaTopHbIe 3aHSITHS.
No HaumenoBanue nabopatopHbix paboT Popwma Teky1uero
KOHTPOJISI
1 3 4
1. . Otuer no
HccnenoBanue CTPYKTYpbI IOJISE  COOCTBEHHBIX BOJIH JIMHUI .
nepeaaun CBY mmanasona. #aGopaTopHoi
pabote
2. Otuer no
HccnenoBanue icrnepcuy 1 3aTyxaHus B IMHUAX nepenaun CBY 6 .
JMara3oHa OCHOBHOM BOJHBI Hip IPSIMOYToJIBHOTO BOJIHOBOIA a ;I;%Z?;HOH
3. Ortuer o
HccnenoBanre 00beMHBIX PE30HATOPOB HA OCHOBE BOJIHOBOJA .
KpYIJioro ceyeHus ¢ konebanueM Hoir AabopaTopHoi
pabore
4. DKcrepuMEeHTaJIbHOE HCCIIeI0BaHUE U NTPOBEpKa rpaduueckoro Oryer 1o
pelIeHus 3a/1a4i COIIacOBaHUs JIMHUU IIEPEIadu ¢ Harpy3KOu ¢ 11abopaTopHOM
MOMOIIbI0 HOMOTrpaMMbl Bosbniepra-Cmurra pabote
S. HccnenoBanue nossipu3aliiy 2JIEKTPOMAarHUTHBIX BOJH Ortuer no
nabopaTtopHoOit
pabote
6. Dddext Dapajes B KpyriioMm BOJIHOBOE Otuer o
nabopaTopHOi
pabore
7. HccnenoBanue BOJTHOBOAHBIX HAIIPABICHHBIX OTBETBUTENIEH U Otuer no
MOCTOBBIX YCTPOWCTB nabopaTtopHoOit
pabote
8. Metoael MoaenupoBanus CBY ycTpoiicTB Ha KOMIBIOTEPAX Otuer no
nabopaTtopHoOit
pabote
9. MuKpononockoBas JMHHS Nepeiadk, SKCIIEPUMEHTAIIbHOE OTuer no




WCCIIEIOBAaHIE BOJIHOBOTO COMTPOTHBIICHUS M CPaBHEHHE C nabopaTopHOI
paccYUTaHHON MOJIENIBbI0 HAa KOMIIBIOTEpE pabote
10. MeTo/1bl y3KOTIOJIOCHOTO COTJIACOBAHUS JIMHUK C HATPY3KOH Ortuer 1o
(MOJenMpoBaHe HA KOMIIBIOTEPE) naboparopHoOit
pabore
11. Pacuer nmonocoBoro puiabTpa Ha NOJOCKOBBIX JTMHHUIX Otuer no
(MonenupyeTcs Ha KOMIThIOTEPE) nabopaTopHO
pabote
12. ATTecTanus mapaMeTpoB BEKTOPHOTO aHAIN3aTOpa IeTei Ortuer 1o
nabopaTopHOi
pabore

2.3.4. IlpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB).
1. M3nyuenue 3apspkeHHOM YacTULbI B TI0JI€ aMILTUTYJHO-MOAY/IMPOBAHHOW BOJIHBI.

2. CrexTpaibHble U MOJISPU3ALMOHHBIE XapaKTEPUCTUKU MOTYIUPOBAHHOM

BHGKTpOMaFHHTHOﬁ BOJIHBI.

3. Karons! cimuara.

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 Bux CPC [lepeueHp yueOHO-METOANUECKOTO oGecneqSHm JUCLUIUINHBI 110
BBINOJIHEHUIO CAMOCTOSITENbHON paboThl
1 2 3
1 | IIpopabotka yuebHoro | Meroandyeckue ykazaHus 0 OPraHU3aLUN CaMOCTOSITEIbHON
(TeopeTnyeckoro) paboThI CTYIEHTOB 110 IUCHUIUIMHE «DIEKTPOMArHUTHBIE OIS U
marepuasia BOJIHBI», YTBEPKJCHHbIE Kaeapoil patnopu3nku u
HaHOTeXHoJiorui, npotokon Ne 7 ot «20» mapta 2017 r.
2 Beinonnenune MeTtoaudeckue yKka3aHus 10 OPraHU3aluN CaMOCTOSITEIBHON
MHJUBUAYAIbHbBIX paboThI CTYJIEHTOB 110 IUCHUIUIMHE «DIEKTPOMarHUTHBIE MOJIS U
3aJaHui (MOATOTOBKA BOJIHBI», YTBEPKJCHHbIE Kadeapoil patnopu3nku u
COOOIIEeHHH, HaHOTEXHOJIOTHM, MPOTOKOT Ne 7 ot «20» mapta 2017 1.
Ipe3eHTaIHi)
3 |[lomroroBka k Tekymemy| MeToandeckue yKa3aHHs [0 OPraHU3alui CaMOCTOSITEITbHON
KOHTPOJIIO paboThI CTYJJCHTOB MO AUCHUILINHE «DJIEKTPOMArHuTHBIE MO U
BOJIHBI», YTBEP:KJI€HHbIE Kapeapoil paanopu3uKu 1
HaHOTEXHoJoruM, nporokon Ne 7 ot «20» mapra 2017 r.
4 [ToaroroBka k MeTtoauueckue yKka3aHus 10 perieHHIo 3a1a4 10 JUCIUIIINHE
MIPAKTUYECKUM 3aHATHAM | « DJEKTPOMArHUTHBIE MOJISI U BOJIHBDY, YTBEP:KJICHHbIE Kadeapoit
paanopu3NKU U HAHOTEXHOJIOTHH, MpoToKos Ne 7 oT «20» MapTa
2017 r.

VY4eOHO-METOMNYECKUE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaromUXCs W3

qKcila MHBAJINUJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMAIUH:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

- B IeYaTHOH opme;
- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.




I[HSI JIAI ¢ HAPYIICHUAMUA OMOPHO-ABUI'ATCIIBHOI'O arrapara:
- B IeYaTHOH opme;
- B popMe 3IEKTPOHHOTO JJOKYMEHTA.

3. O6pa3oBaTe/ibHbI€ TEXHOJIOTHH.

Jliist IpoBeIeHUsT BCeX JISKIMOHHBIX 3aHSITHI UCTIONB3YIOTCS MYJIbTHMEIHIHHBIC CPEICTBA
BOCTIPOM3BEJICHUSI AKTUBHOTO COACPKHUMOIO, TO3BOJIIOIICTO CIIYIIATET BOCIPUHUMATH
0COOEHHOCTH M3y4aeMoil mpodeccuu, 3a4acTyl0 UTpAroIIie PEUIAloIly0 POJib B TOHUMAHHH U
BOCTIPUATHH, & TaK:Ke (POPMUPOBAHUU MTPO(HECCHOHATLHBIX KOMIICTCHIIUN.

Bosbiiast 9acTh JEKIMK U MPAKTHYECKUE 3aHATHUS IPOBOJISATCS C UCTIOIB30BAHUEM JOCKHU
U CTIIPaBOYHBIX MAaTEPHAIIOB.

YacTh 1a00paTopHBIX pabOT BBITIOIHIECTCS Ha OSCIUIATHOM MPOTPAMMHOM OOECTICUCHHH
GNL RFSimm99, MMANA, smithchart. bonee 80% mabopaTopHBIX pabOT MPOXOIUT Ha
BoeHHBIX 00pa3iax CBY o6opynoBanus B mmpokom nuarna3one yactoT (10MI'L] — 75I'TTT).

4. OueHOYHBIE CPeCTBA AJIsl TEKYIEro KOHTPOJIS yCIeBAeMOCTH M IIPOMEKYTOYHOM
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
AJIEKTPOMArHUTHOTO nosst. [Ipeaqmer n3ydeHuss MakpOCKOIINYECKOM AIEKTPOJAUHAMUKH.

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

3. I'paHny4HbIE YCIOBUS HA IIOBEPXHOCTH UI€ATIBHOIO IIPOBOIHUKA.

4. Bonnbl B AMAIEKTpUUECKUX cpenax. [lapaMeTpsl 1 1ucnepcuoHHbIE CBOMCTBA.

5. IlapameTpbl NONEpeyHBIX IIEKTPOMArHUTHBIX BOJH B JMHUAX Iepefadd. Y CIOBHS
cymectBoBanus. llonepeunsnii koddduument pacnpoctpanenus. PazoBas u TpyHHoBas
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.
YpaBHeHuss MakcBenna I8 MOHOXpOMAaTH4yeckoro mnosst. KoMiekcHas IuanekTpuyecKas
IIPOHULIAEMOCTD Cpefbl. JIUDIEKTPUIECKHUE TIOTEPU.

4. Bonnbl B mpoBoAsIIuX cpenax. [ myOrHa MpOHUKHOBEHHUS NOJIs B MaTepual.

5. ITapaMeTpsl JIEKTPUYECKUX DJIEKTPOMArHUTHBIX BOJH B JIUHUAX NEpeAadd. Y CI0BUSA
cymecTtBoBanus. Ilomepeunsiii ko3duiment pacrnpoctpaHeHus. PazoBas UM TpyIIoBas
CKOPOCTH.

6. CTpyKTypa 1oJist ¥ napaMeTpbl OCHOBHOM BOJIHBI KPYTJIOIO BOJIHOBOJA.

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.
@u3nyecKuil CMBICI claraeMbIX BXOJSIIMX B ypaBHeHue OanaHca. [1noTHOCTH MoTOKa 3HEprun
TOJIAL.

4. [lpuHIMIBI paOOTHI HAMPABISAIONINX CUCTEM. 3aKPbIThIE U OTKPBITHIE JINHUU TIepeayn.



5. TlapameTpbl MarHUTHBIX IEKTPOMAarHUTHBIX BOJH B JIMHMSX Iepenayu. Y CIOBHS
cymectBoBanus. Ilonepeunslii ko3dduuumeHt pacnpoctpanenusi. Pa3oBas U 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. Knaccudukanusi HampaBiseMbix BoJH. [Ipo/onbHble TONEpeYHbIE BOJHBI U
ruOpuaabie BoMHBL. CBSA3b MEXAY NPONOJBHBIMU M TONEpEeYHbIMH 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
MaKpOCKOIUYECKUMU NTapameTpaMu. [loBepXHOCTHBIE 3apsIbl U TOKH

3. BosHOBBIE ypaBHEHHUs [ MOHOXpoMaruueckoro mojs. OJIHOpOAHbBIE U
HEOJIHOPOAHbIE YpaBHEeHHUs [ enbMromnbla.

4. Tlapamerpbl HampaBisieMblX BOJNH. [lomepeuHbrii KOA(QOUIMEHT paclpOoCTpaHEHHS.
Kputnueckast uyiMHa BOJIHBI U KpUTHYECKass 4acToTa. BojgHa OCHOBHOro Tumna. YcioBue
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.

KoHTposbHbIe BONPOCHI 110 AUCHUILIMHE.

1. Benenue. OcHOBHBIE MOHSTHS U otipeaesienust Teopuu OMII.

1.1. Ha3oBuTE OCHOBHBIE HCTOPUYECKUE 3TaIlbl pa3BUTHsA Teopuu OMII.

1.2. Haiitre omnpenenenue OMII, anekrpudyeckoMy 3apsly, NEPEYUCIUTE OCHOBHBIE
cBorictBa OMIL.

1.3. Mosxno nu OMII paznenuTs Ha SJIEKTPUUECKOE U MATHUTHOE OIS ?

1.4. Jlaiite onpenenenue BeKTopam, xapakrepusyromum OMII.

1.5. Uem BeKTOpHOE 10JI€ OTIUYAETCS OT CKATSIPHOIr0?

1.6. Ha3oBHUTE OCHOBHBIE OTIINUYUS MEXKY MOHATHIMH «II0JIE» U «BEILECTBO.

1.7. YkaxuTte eTUHUIBI U3MEPEHUST OCHOBHBIX BeinunH OMII.

1.8. Kak knaccuuuupyroTcst BEKTOpHBIE MO ?

1.9. [Jaiite onpeneneHue rpafueHTy, IMBEPreHInd, pOTOPY BEKTOPHOTO MOJIA.

1.10. Haiite onpeneneHne MUPKYISIIUA U IOTOKY BEKTOPA.

1.11. 3anummre cuctemMy ypaBHeHHH MakcBeuia B HMHTETPAIbHOU (opMe, YKKHUTE
du3nueckoe cosiepKaHue Kax10ro ypaBHEHHsI CUCTEMBI.

1.12. 3amumure cucreMy ypaBHeHH MakcBemna B auddepeHnuanbHon  hopme,
YKaXUTE (PU3MUECKOE COACPKAHUE KaXkKIOTO YPAaBHEHHS CUCTEMBI.

1.13. B yem 3akmtovaercs 3aciayra Makcsena B hopMupoBanuu Teopuu IMII?



1.14. Kakas ¢opma ypaBHeHuii Makcpemna (auddepeHuanbHas Wik UHTErpaibHas)
Jydiie oTpaxaert cBoiicta OMII?

1.15. Kakoe ypaBHeHue MakcBeia ONnuchIBaeT 3aKkoH DM HHIyKIuu?

1.16. Kakoe ypaBHeHue Makcpeiia o0o01maer 3akon buo—Capapa?

1.17. Ha xakue Ki1acchl MOXKHO Pa3JIeUTh CPeabl 1o tg &7

1.18. [akite ¢GhOpMyITHpOBKY TPAaHHYHBIX YCJIOBHH 11 HOPMAaJIbHBIX COCTaBJISIOIIUX
BekTOpoB OMIL.

1.19. ChopmynupyiiTe TpaHUYHBIE YCIOBHS JIJISl KacaTeJbHBIX COCTABISIOIINX BEKTOPOB
OMIL

2. DHeprus 1 MoHOCTHL DMIT.

2.1. Chopmynupyiite 3akoH Oananca suepruu s DMIL.

2.2. Vxaxure (HU3NUECKUN CMBICT, MPaBUiIa OPUEHTALlMH, EIUHUILY U3MEPEHUSI BEKTOpa
[TolinTHHTA.

2.3. Ha3oBUTE OCHOBHBIE Pa3HOBUIHOCTH MOUTHOCTEH.

2.4. Tlpoananusupyiite 6ananc sHepruu IMII B 3aMKHYTOM TIOCTIEI0BATEIHHOM KOHTYPE
C moTepsiMU U 6€3 oTepPh.

2.5. Kakue BeIMUnHbI XapaKTepU3yIOT U3MeHeHue 3anaca OM sHepruu B cucreme?

2.6. KakoB cMbICiI MHUMOM 4acTH BeKkTopa [ [oMHTHHTa 1 MOIITHOCTH U3ITy4eHUs?

2.7. Kak onpenensercs Bektop [IoiHTUHra U30TPONHOIO UCTOYHUKA?

3. Pemenust ypaBHeHuii MakcBesuia pH 3a1aHHBIX UCTOUYHUKAX.

3.1. Yem BonHa oTiIMYaeTCs OT KojiebaHus?

3.2. YUem oTnnyaroTcs BoJHOBBIE ypaBHeHus [’ Anambepa u ['enbmrombia?

3.3. CnenyeT 11 U3 BOJIHOBBIX YPaBHEHUN HE3aBUCUMOCTH SJIEKTPUUECKON U MAarHUTHOM
coctaBisromux OMII?

3.4. MoHO 1 cunTath cBeT DM BOJIHOMN?

3.5. Kakue ympornieHust BO3SMOXKHBI B BOJTHOBBIX YPaBHEHUSX JUJIS cpell 0e3 moTeps?

3.6. MOXHO 11 110 BHLY 3JIEKTPUUYECKON HIJIM MAarHUTHOM COCTaBJISIONIEH ritockoit DMB
OTIpeIeNIUTh pacHoiokeHue JIpyrou coctapistoniet DMII u HampaBieHue pacnpocTpaHeHUs
OMB?

3.7. Yro npencrasisger co0oil mpocreiiliee peleHue CuCTeMbl ypaBHeHUT MakcBera?

3.8. [aiiTe onpenenenre BOJIHOBOTO (PpoOHTA.

3.9. Tlouemy mNJIOTHOCTH IOTOKAa SHEPrUU C(HEpUUYECKON BOJIHBI YMEHbIIAETCS MpHU
yJaJe€HUH OT UCTOYHMKA JIaXe B IPOCTPAHCTBE 03 MoTephb?

4. TInockue BOJHBI B OJHOPOJHOM cpene.

4.1. Kakue ympomienus B aHanuze OMII nmaer monsithe «miockas BoiHa»? B kakux
MPaKTUYECKUX caydasx aonyctumo OMB cuntath miaockoit?

4.2. YeM OTIMYAIOTCS OJTHOPOHBIE M HEOTHOPOIHBIE IJIOCKHUE BOJTHBI?

4.3. Naiite onpeneneHue kodppuureHTam 3atyxanus u ¢assl miockoin SMB.

4.4. UYem otnnyaercs BOJHOBOE YHUCIO OT KOMIUIEKCHOTO  Ko3(dduimenra
pacnpocTpaHeHUs?

4.5. KakoBa npocTpaHCTBEHHAs CTPYKTypa miockoit OMB?

4.6. Kak onpenenuTs HanpasieHUe pacpocTpanenus OMB?

4.7. Kak c NOMOIIBIO TOHATUS «TOJNIIMHBI MOBEPXHOCTHOTO CJIOS» MOKHO OILICHHUTH
IIPEUMYIIECTBEHHYIO KOHIIEHTpaluo OMII?

4.8. aifTe onpezesieHne OCHOBHBIM XapakTepuctukam OMB.

4.9. YeM rpynnoBasi CKOpOCTh OTJIMYAETCS OT (a30BOit?

4.10. Moxer 11 (ha3oBas CKOPOCTh UMETh OECKOHEUHOE 3HauUeHue?

4.11. YeM BOJIHOBOE CONPOTUBIIEHUE OTINYAETCS OT XapaKTEPUCTHUECKOT0?

4.12. SIBngercs nu rpynmnoBasi CKOPOCTh CKOPOCTBIO MepeIadu SHEpruu?

4.13. Maiite onpeeneHne TU3JIEKTPUKA C TOUKH 3peHus Teopuu OMIL.

4.14. JlaiiTe onmpeneneHre MPOBOIHUKA C TOUKH 3peHus Teopuu DMII.



4.15. Ykaxure nocienoBaTtenbHocTh aHanu3a IOMII u pacnpoctpanenus OMB B cpene ¢
3a/laHHBIMU [TapaMEeTPAMH.

4.16. Yto naet xiaccuduxanus M CBONCTB cpell B 3aBUCUMOCTH OT tg 07

4.17. Kakue pa3sHOBUIHOCTH JHUAJEKTPUKOB MOYKHO BBIICINUTh B 3aBUCHUMOCTH OT
MOJIEKYJIIPHOM CTPYKTYpHI BeecTBa 1 DM cBONCTB?

4.18. Ha xakue rpynmnsl JeJsTCs BEIIECTBA B 3aBUCUMOCTH OT UX MarHUTHBIX CBOMCTB?

4.19. Ykaxute pU3ndecKrue OCHOBBI MUKPOBOJTHOBOT'O HArpena.

4.20. CpaBHUTE XapaKTEPUCTUKU pacnpocTpaneHuss DMB B nusnekTpukax ¢ noTrepsamu,
0e3 oTeph U B MPOBOSIINX Cpeaax.

4.21. VYKaxXdTe OCHOBHBIE OCOOCHHOCTHM YaCTOTHOM XapaKTepUCTHUKH U JalTe
XapaKTEpUCTUKY MTOBEACHUS UMIIEJaHCa IPOBOIHUKA.

4.22. JlaliTe XapaKTEpUCTUKY 'PAHUYHBIM YCIOBUAM JJISI UACATBHOTI'O MPOBOIHHUKA.

4.23. KakoBbl KpUTEpHUHU BBIOOpA METAJUIA ISl SKpAaHUPOBAHUA IpocTpaHcTBa oT DMII?

4.24. KakoBbl KpUTEpHH BbIOOpa MeTauia Jis Jokanuzamuu OMII ¢ MUHUMaIbHBIMU
norepsamMu?

4.25. [loueMy rpynnoByto ckopoctb IMB B MeTasie MOKHO MPUHATH PABHOW HYJIO?

4.26. MOHO JI1 UCTIOIH30BaTh MUKPOBOJHOBYIO TI€Ub JIJIsI HarpeBa METaJIOB?

4.27. [aiite xapakTepuUCTHKy TMoBeAeHUs Kodpduiuenta 3aryxanus OMB nmns
IIPOBOJHMKA U JUAJIEKTPUKA C POCTOM YaCTOTHI.

4.28. KakoBa uvacToTHasg xapakTepucTuka koddduimeHTa ¢asbl Uil TPOBOJHUKOB U
JIUAJICKTPUKOB?

4.29. [aiite onpenenenue nosspuzanuu OMB u ykaxxkutre OCHOBHBIE Pa3HOBUIHOCTH
HOJIIPU3aLIUH.

4.30. MoxHo 1 u3 nByx OMB nmHelWHON nosspu3zanuu noiayduts OMB kpyrosoi
noJisipu3anuu?

4.31. MoxHo mu u3 nByx OMB kpyrosoi mnossspusaunuu noiayduts OMB nuneitHOU
noJIsipu3auu?

4.32. AnTeHHa HacTpoeHa Ha npuemM OMB onpenenenHoil nonspuzauuu. byner au ona
npuHuMath OMB ¢ nonsipuzanueii, OpToroHanbHONH OCHOBHON?

5. Knaccuduxkarus OMII. CkanspHblii 1 BeKTOpHBIN oTeHnuams MIT.

5.1. Jlaiite ompeneneHue d3JeKTpoauHaMudeckuM mnoteHnuasam OMIL. Yrto maer
BBEJICHUE DJIEKTPOJUHAMUYECKUX TTOTEHIUAIOB?

5.2. C nmnoMmoUpl0 Kakoro M3 3JIEKTPOAMHAMUYECKUX MOTEHIUAIOB  MOXKHO
0XapaKTEPHU30BaATh MOTEHLIUAIBHYIO YHEPTHUIO 3apSAA0B B AIEKTPOCTATUUECKOM I10s1€e?

5.3. Kakoli mnoTeHuMan CBSi3aH C MOTEHIMAJbHOM »DSHEpruel TOKOB B ciydae
CTallMOHAPHOI'O0 MAarHUTHOTO MOJs?

5.4. KakoBo MECTO 3JIEKTpOAMHAMHUYECKUX NoTeHIuanoB B Teopun OMII u Teopum
aQHTEHH?

5.5. TloueMy OTEHIIMAJIBI HA3BIBAIOT «3aMa3/bIBAIOIIMU?

5.6. MO>XHO JIM CKaJISIpHBIN MOTEHIMAN HAa3BATh «3JIEKTPOCTATHYECKUM»?

5.7. Ha kakue kiaccel MOKHO pa3aenuts OMII?

5.8. Jlaiite ompeneneHue OCHOBHBIM pa3zHOBUAHOCTAM OMII. VYkaxure oCHOBHbIE
ocoberHocty DM npoueccoB ans IMII pa3nuyHbIX TUIIOB.

5.9. KakoBsl yci10BUsl IPUMEHUMOCTH F€OMETPUYECKON ONTUKU ISl aHanu3a OMIT?

5.10. Kakue ynpomenus B ananuze OMII nomycTumsel 1Jid BECbMa BBICOKUX YaCTOT?

5.11. Ilpu Kakux ycioBHSX NPUMEHMMO MOHATHE «KBaszucTanuoHapHoro OMII»? Kakue
YIPOLIEHUS B aHAJIM3€ TONYCTUMBI JUIsl KBasucTanuuoHapaoro OMII?

5.12. Kakoe cxo/1cTBO HAOIIOAAETCs B ABICHUSX dJIEKTPOCTATUKU U MAaTHUTOCTATUKH?

5.13. Kakne aHanornu cymecTByrOT y CTAaTUYECKHUX U cTamoHapHbIXx OMII?

5.14. TIpu KaKuX yCIOBUSAX MOKHO IIpeHeOpedb BOJTHOBBIM XapakTtepom DMII?

5.15. Kakue npuHUMIIAaIbHbIE OTINYUS CYIIECTBYIOT MEXKIY 3aKOHAMU JIEKTPOTEXHUKHU
Y DJIEKTPOIMHAMUKN ?



5.16. Ha3oBuTe OCHOBHBIE JONYUICHMs, IO3BOJISIOIIME MEPEUTH OT 3aKOHOB
JNEKTPOAUHAMUKN K 15 OCHOBHBIM ypaBHEHHUSIM D3JIEKTPOTEXHUKH M TEOPUU DIIEKTPUUYECKHUX
LEIEH.

6. OMB Ha rpanuiie pasueina cpel.

6.1. Chopmynupyiite 3akoHbl CHEIUTHYCA.

6.2. SBnsAroTCA M 3aKOHBI OTPAKEHUS M MPEIOMJICHHS IUIOCKMX BOJH Ha TpaHUIle
pazzena cpeq pyHaaMeHTaTbHBIMU 3aKOHAMU TIPUPOIBI?

6.3. [laiite onpenenenne kodduimeHTaM oTpakeHus U poxokaeHus. KakoBa ob6macts
3HAUEHUH 3TUX BEJIUYUH?

6.4. KakoBo noegaenne DMB napauienbHON noJispU3aluyi Ha TPaHUIIE pa3jiena cpea?

6.5. Oxapakrepusyiite noseaearue OMB nepneHaAuKyIsIpHON MOJIIPU3ALUU HA IPaHULE
paszzena.

6.6. YKaxxuTe yclIOBUE COTIIACOBAHUS CPEI.

6.7. HazoBute ycinoBusi HOJHOTO MPOXOKICHUS.

6.8. HazoBute yCii0BHSI OJTHOTO OTPAXKEHUS.

6.9. Ilpu kpuTHYeCKOM yTIJie MajJeHHs MUcue3aeT mpoueAamas BoiaHa. Uro Habmonaercs,
€CJIN yroJl NaJieHust 00JIbIIE KPUTUYECKOTO?

6.10. Kak u3MeHsI0TCS ycinoBHs MpoxoxaeHuss OMB uepe3 rpanuny pasaena B cpeliax ¢
norepsmMu?

6.11. Bo3moxHo nu monHoe oTpaxenne OMB oOT rpaHulbl pazaena AUIIEKTPUKOB C
norepsmMu?

6.12. JlafiTe onpenenacHue CTosiUeH BOJHE U 00bsACHUTE ocoOeHHOCTH ee DMII.

6.13. Tlouemy crosituas OMB He mnepeHocUT 3Hepruiro, XoTs BekTopsl ee OMII
CYIIECTBYIOT U HE PaBHbI HYIIO?

6.14. [laiite onpeneneHue u ykaxute oonacts 3naueHuit KCB u KBB.

6.15. MOHO 7M1 OTYYHUTh CTOSUYIO BOJIHY U3 OEryIIuX BOIH?

7. OCHOBHBIE TEOPEMBI Y IPUHIIUIIBI AIEKTPOAUHAMUKH.

7.1. ChopmynupyiiTe ycaoBHE U3TydeHUs: Ha OECKOHEYHOCTb.

7.2. Kakoil cMbICIT UMEET TeopeMa €AMHCTBEHHOCTH?

7.3. JaiiTe xapaKTepUCTUKY MPUHIUIY ABOWCTBEHHOCTH.

7.4. JlaiiTe onpeneneHre MPUHIUMITY B3aUMHOCTH.

7.5. Kakoe 3HaueHne NpUHLIUI B3aUMHOCTH UMEET JJIsl TEOPUU AHTEHH?

7.6. [laiiTe XapaKTepUCTUKY IPUHIIUITY SKBUBAJICHTHOCTH.

7.77. Jlaiite onpenenenue npuHuuny [roirexca.

7.8. Kakue ynpomenuss B a”Haimm3e OMII BO3MOXHBI C TIOMOIIBIO TMPUHIIAIIA
CyNepro3UINU?

7.9. JlaiiTe xapaKTepUCTUKY IPUHITUITY SJIECKTPOAMHAMUYECKOTO 000U

7.10. IIpuBenuTe MpUMEpPHI IEKTPOANHAMUUYECKH MO00HBIX 33/1a4 U CHCTEM.

7.11. Kakoli cMbICH B 3JIEKTPOJUHAMHUKE UMEIOT MATHUTHBIE TOKH U 3apsibl?

7.12. Yo naeT BBeAEHUE B cucTeMy ypaBHeHNI OMII MarHuTHBIX UCTOYHUKOB?

8. Mznyyenune SMII.

8.1. IIpuBenuTe NpUMeEpHl «BPEIHOTO» U «IIOJIE3HOI0» U3ITYYECHHUS.

8.2. laiiTe xapaKTepUCTUKY 30HAM U3TyYEHUs] AHTECHHBI.

8.3. Ykaxute ocobennoctu OMII B nanpHeil 30He.

8.4. Kakue ympoleHus B aHaJIA3€ TaeT NPUOIDKEHNUE TaTbHEH 30HbI?

8.5. Kak omnpenensercs paccTosiHue AajibHEW 30HBI?

8.6. Ha kakue cocraBusironue aeisiT KoMmruiekcHyro JJH?

8.7. OnumuTe OCHOBHBIE PAa3HOBUIHOCTH 3JIEMEHTAPHBIX U3TydaTele.

8.8. Kakue mnpuOmmkeHus HCHonb3yoT npu onpeneneHun OMII snemeHTapHBIX
U3JIydaresen.

8.9. Jlatite xapaktepuctuky IMII snexrpudeckoro gumnosst. Omumure IH.

8.10. Hdaiite xapakrepuctuky DMII nunons ['epua B OnmkHEH 30HE.



8.11. Jlaiite xapakTepuctuky OMII a5ekTpuueckoro qUmnoss B AajJbHEN 30HE.

8.12. JlaitTe XapakTepUCTHKY CBOMCTBAM 3JIEMEHTApHBIX W3nydyarenend. Onummure JIH.

8.13. JlaiiTe onpenenaeHre CONPOTUBICHUIO U TPOBOAUMOCTH U3ITY4ECHHUS.

8.14. YkaxuTte OCHOBHbIE OTJIMYUS MArHUTHOTO TUIOJSI OT JIEKTPUUECKOTO.

8.15. Kak peanu3yeTcst MAarHUTHBIN AUIOJIb B IPAKTUYECKUX KOHCTPYKLUAX?

8.16. ITouemy pamMKu ¢ TOKOM HE M3JIy4alOT B OCEBOM HaIpaBJICHUH?

8.17. Haiite xapakrepucTuky wu3nydarento [roirenca. Ommmute ocobernnoctu JIH
n3nyyarens [roirexca.

8.18. OOwscHuTe OoTIMYMS B >(PPEKTUBHOCTH H3IITYUYCHHUS IBYXIPOBOJHON JHUHUU H
BUOPATOPHOI aHTEHHBI.

8.19. O0bsacHuTe, kKak LC-KOHTYp caenarh n3aydyaroueil CHCTEMOM.

9. OMB B aHM30TpPONHOM Cpee.

9.1. JlaiiTe onpeneneHrne aHu30TPONHOM cpefibl. [IpuBenuTe mpuMepsl TaKUX CPeEl.

9.2. [laiiTe onpeaeraeHue rupoOTPOITHON Cpeibl.

9.3. Yto Takoe mpoa0JIbHBINA (PepPOMArHUTHBIN pe30HAHC?

9.4. JTaiite onpenenenue r3¢pdexry dapanes u nocrosaHoi Dapazes.

9.5. Omummre cBoicTBa OOBIKHOBEHHOW M HEOOBIKHOBeHHOH OMB B momepeyHo-
HaMarHU4eHHOM (eppure.

9.6. [laiiTe xapakTepucTuKy rnoseaeHus sekropos OMII B peppure.

9.7. MaiiTe onpezeneHre NONEPEYHOro eppoOMarHuTHOIO pe30HaHCa.

9.8. Omumute 3¢ dext Korrona — MyroHa.

9.9. Vkaxurte BO3MOXKHbIE IPUMEHEHUs aHU30Tponuu (heppuToB B TexHuke CBY.

10. [onsitue o audpaxuu SMB.

10.1. HaiiTe onpenencHue IBJICHUIO TU(PaKIIIH.

10.2. JlaiiTe XapakTepuCTUKY OCHOBHBIM METOaM PEIICHHS 33aa4 AU PaKIIH.

10.3. KakoBbl mipeieiibl MPUMEHUMOCTH METOa TEOMETPUYECKONM ONTUKU?

10.4. Kakue ocoOeHHOCTH UMEET METOT (PU3NIECKON ONTHKH?

10.5. Jlaitite onpeaenenue 3oHam OpeHens.

10.6. Kakue ocobennoctu umeet nudpaknus Opaynrodepa?

11. OcHoBuble paznoBuaHocTH JIII. OOmue cBoicTBa BOJIH, PacHpOCTPAHSIOUIUXCA B
JIIT.

11.1. HaiiTe onpeneneHne HaNpaBISOLIIM CUCTEMaM.

11.2. Kakue oTiinyusi UMEIOT peryJsipHble U HEPETYIISIpHbIE JINHUN?

11.3. Kak knaccupunupyrorcs Harpasisiemble OMB?

11.4. Kak MOXHO HCIOJNB30BaTh CBSI3b MEXKIY MPOJOJIBHBIMU U IONEPEYHBIMU
KOOpAMHATaMHU IIPY aHaJIN3€ HanpasisieMblx OMB?

11.5. Ja#ite onpenenenue T, E, H u rubpuaabimM BosHAM.

11.6. Ha xakue THUIIBI MO’KHO pa3[eNNTh JIMHUU IEpeaaydu M0 KOJIUYECTBY HE3aBUCUMBIX
MIPOBOSIIINX TTOBEPXHOCTEH?

11.7. [laiiTe CpaBHUTENBbHYIO XapaKTEPUCTUKY NapaMeTPOB JIMHUM MEepeladl OCHOBHBIX
KJIACCOB.

11.8. Kakue pa3HOBUIHOCTH BOJHOBOJIOB IIPUMEHSIOTCA B PAIUOTEXHUKE?

11.9. Maiite xapakTepuCTUKY pacnipocTpaHeHust OMB B 0JHOCBSI3HBIX BOJIHOBO/IaX.

11.10. [laiiTe XxapakTepHUCTUKYy 4YacTOTHOM 3aBUCHMMOCTH TpYNIoBOH U (a30Boit
CKOpPOCTEW B OJTHOCBSI3HBIX BOJIHOBOJIAX.

11.11. Otnuyaercs nu JyIMHA BOJIHBI TeHepaTopa oT 1iauHbel OMB B BoHOBOAE?

11.12. Yem orpaHuuMBaeTcs YpPOBEHb IE€pEJaBa€MONM MOIIHOCTA B OJHOCBS3HBIX
BOJIHOBOJIax?

11.13. Yem orpannynBaeTcst paboyast ooca 4acToT OJHOCBSA3HBIX BOJTHOBOAOB?

11.14. Kako#l TUII BOJIH BJISIETCS OCHOBHBIM B IIPSIMOYTOJIBHOM BOJIHOBOJIE?

11.15. Tlouemy paGounii U OJHOMOJOBBIH IMANa30Hbl YACTOT PA3IUYAIOTCS?

11.16. Kako#l TMII BOJIH BJISIETCS OCHOBHBIM B KPYTJIOM BOJIHOBOAE?



11.17. Kakue THUOBI MOJ KpYIVIOTO BOJHOBOJA HAaXOAAT IPAKTUYECKOE MpPUMEHEHUE?
Kakune wmonpl crnepyer wucCmosib30BaTh M nepenadyun OMB 1o KpyriioMy BOJHOBOIY C
MUHUMAaJIbHBIM 3aTyXaHUEM?

11.18. Kakue 1oCTOMHCTBA UMEET DJUIMITHUYECKUI BOJHOBOL?

11.19. Kakue nocronHcTBa MMEIOT BOJIHOBOIEI [1-1 H-00pa3Hoii popmbl ceuenus?

11.20. OnummTe 4acTOTHYIO XapaKTEPUCTUKY IMOBEICHUS 3aTyXaHUsI OCHOBHBIX THIIOB
BOJIH B OJIHOCBSI3HBIX BOJHOBOJAX.

11.21. CpaBHUTE OJHOCBA3HBIC BOJHOBO/IbI C IPYTUMHU TUIIAMU JIMHUM MEpEIayu.

11.22. Ouenure aucnepcuro xapakTepuctuk OMB B 0JHOCBSI3HBIX BOJIHOBOJAX.

11.23. Kak BBIOMpPAIOT IPSIMOYTOJIBHBIN BOJIHOBOJ] Ha 3aJJaHHBIN UAIa30H 4acToT?

11.24. OnumunTe KOHCTPYKIIMM OCHOBHBIX JIMHUI nepenauu T-BoHBI.

11.25. 3anummre (GopMynbl 1jis BBIYHCICHHUS BOJHOBOTO COIMPOTHBJICHUS JIMHHUI
nepesayu T- BOJHBI OCHOBHBIX TUIIOB.

11.26. Onumute pacupenenenrne IMII B npocTpancTBe JIMHUMN nepeaadn T-BOJHBI.

11.27. Iosicaute $pU3NUECKU CMBICT MOHATUN TOKA W HANPSDHKCHHS B JTMHUSX MEpeJadn
T- BOJIHBIL.

11.28. JlaliTe CpaBHUTEIbHYIO XapaKTEPUCTUKY [apaMETpOB KOAKCHAJIbHOU U
JBYXIIPOBOJHOM JIMHUU.

11.29. Kakue 10cTOMHCTBA UMEET JIBYXIIPOBOJIHAS JIMHUS B BUJIE «BUTOM Maphi»?

11.30. HazoBuTe OCHOBHBIE Pa3HOBUIHOCTH MOJOCKOBBIX JIMHUM. J[aliTe CpaBHUTEIbHYIO
xapakrepuctuky CIIJI u MILJL

11.31. Kakue ocoOeHHOCTH MMEIOT MHOTOCBsI3HbIE JTuHUH? Kakoe BiIMsSHHE OKa3bIBaeT
CHH(A3HOCTh WM NPOTUBO(A3HOCTH BO3OYXK/ICHHUS MPOBOAHUKOB CBSI3aHHBIX JIMHUH? YKaXHUTE
OCHOBHbBIE PA3HOBUIHOCTH M 00JIaCTh MpUMEHEHUs1 MHOTOCBSI3HbIX JIII.

11.32. Tlo xakuM KpHUTEpHSIM BBIOMPAOT ZC KOAKCHANbHBIX JWHUH? [l Kakux
PaIMOTEXHUYECKUX IeJe HCHONB3YIOTCS KOAKCHAIbHBIE Kabemu ¢ XapaKTepUCTUYECKUM
conpotusienueM 50 u 75 Om?

11.33. Onummure KOHCTPYKIHMIO U MNpUHIUN paboThl cBeroBojaa. Kakoe ¢dusmueckoe
SBJICHUE TOJI0KEHO B OCHOBY pa0dOThI CBETOBO/IAa U AUIJIEKTPUUECKOTO BOJHOBOA?

11.34. HazoBurte ocHoBHBIE pazHoBuaHOcTH OB. CpaBHute xapakrepuctuku 3tux JIII ¢
xapakrepuctukamu JII1 qpyrux xinaccos.

11.35. Kakue nocTonHCTBa UMEET rpaJiMeHTHBIM CBETOBO?

11.36. Yem oTIMYArOTCS XapaKTEPUCTHKN OJTHOMOJOBBIX 1 MHOTOMO10BBIX OB?

11.37. Ha3zoBuTe OCHOBHBIE BHJIbI IUCIIEPCUH B CBETOBOAAX. JlaliTe peKOMEHIauuu AJis
ymenblleHus aucnepcuu B BOJIC.

11.38. Onummre KOHCTPYKLHUIO M HPUHIMI PAOOTHl AUIIEKTPHUUECKOTO BOJIHOBOJA.
Onumure npuHUMI padboThl JUHUM ['y0o, MiuaHapHBIX BOJHOBOJAOB. JlaliTe CpaBHHUTEIBHYIO
XapaKTepUCTUKY OCHOBHBIX TUIOB JIII moBepxHOCTHBIX BOJIH. Kakue TUIBI BOJIH SIBIISIOTCS
OCHOBHBIMH B JIAHHBIX JINHUSAX?

11.39. J[lante onpeneneue HeperyisspHoctsM B JIII.  Onwmmmre  BiusiHue
HeperyJsipHocTeil Ha pacnpoctpanenue OMB B JII1?

11.40. OnumuTe siBIeHUE TpaHCHOPMAIIUN COMPOTUBIICHUHN B IMHUM NEpeAayH.

11.41. Onumute MoBeJeHNUE COMPOTUBIICHUS TUHUU TIPU €€ KOPOTKOM 3aMbIKaHHH.

11.42. OnumuTe NOBEAEHUE CONPOTUBIICHNS PA30MKHYTOM JIMHUY.

11.43. JlaiiTe onpeneneHre CBONCTBY YeTBEPTHBOIHOBOM TpaHC(hOpMaIUy.

11.44. Kak otpaxenust OMB ot Harpy3ku BAUsIOT Ha Xxapaktepuctuku JII1?

11.45. IIpuBenuTe mpuMeEpsl SKBUBAJIEHTHBIX EMKOCTEW U MHIYKTUBHOCTEN B JIMHUSX.

11.46. [laiiTe onpeneneHyne JEKOMIIO3UIIMN, MAaTPULIaM PACCESHUS U TIEpeayn.

11.47. Hawite onpenenenue u oobsicaute ocooberHoctu DMII crosueit OMB. [louemy
HEeXeNaTelbHO NnosiBJieHue crosiueid OMB B nunun?

11.48. [daitte onpenenenne u ykaxkure oonacts 3HaueHnii KCB 1 KbB.

11.49. Onumute MeToAUKY paboThl ¢ quarpammoii Cmurta — Bonbnepra.



12. O6beMHBIEC PE30HATOPEI.

12.1. Jlatite onpeneneHne 00beMHOMY pPE30HATOPY.

12.2. Tlepeuunciure OCHOBHBIE TUITBI 0ObEMHBIX PE30HATOPOB.

12.3. CpaBuute 06beMHBIN pe3oHaTOp ¢ LC-KOHTYpOM.

12.4. Kak ompenensiercst T0OpOTHOCTh 00bEMHOTO pe3oHaTopa?

12.5. Ha3zoBuTE OCHOBHBIE ITapaMeTPbl 00bEMHBIX PE30HATOPOB.

12.6. Uem HarpyxeHHasi JOOPOTHOCTh OTJIMYAETCS OT COOCTBEHHOM?

12.7. Kakue cmocoOsl BO30YXI€HHS 00BEMHBIX PE30HATOPOB BaM M3BECTHBI?
12.8. Ha30BUTE OCHOBHBIE THUIIBI OTKPBITHIX PE30HATOPOB.

12.9. Kak HakariMBaeTcst HEPTUsi B OTKPBITHIX pe30HaTOpax?

12.10. Kak onpenenstoTcst pe30HaHCHbIE YaCTOThI OOBbEMHBIX PE30HATOPOB?
12.11. Kakue ocoOEHHOCTH UMEIOT (EpPPUTOBBIC PE30HATOPHI?

12.12. Kak u3 peryisipHO# JIJMHUU MOXKHO cJIeflaTh 00BEMHBIN pe3oHaTop?

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJbLHOW y4eOHOH JHMTEPATypbl, HEOOXOAMMOM
JJISI OCBOEHM Sl JUCUMIIIMHBI (MOIYJIst).
5.1 OcHoBHas JuTepaTypa:

1. AJ. T'puroppeB OnekTpoAMHAMHKAa M MHKPOBOJIHOBas TexHuKa. YueOHuk - CIIG.:
UznarensctBo Jlans, 2007 — 704c¢. https://e.lanbook.com/book/118
2. Bacumnmuua WM. MukpocTpykTypa 3JI€KTPOMArHUTHOTO TOJs, (QU3UYECKHE
BENMYUHBL: YueOHoe nocodue. — Apxanrensck: [ CADY, 2014
3. [Tanacrok FO.H., [Tynoskun A.Il. DnekTpomaruuTHbie noyst: YueGHOe mocodue. —

Tam60B: U3garensctBo ®I'BOY BIIO «TT'TY», 2012

4. Mypomues JI.}O. DnekrpoanHaMuka U pacrpocTpaHeHHE paJHoOBOJIH: YdeOHoe mocodue. —
Tam60B: UznatensctBo ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680

5. Mypomues [I.}O., benoycoB O.A. TexHuueckas sneKkTpoauHamMuka: YdyeOHoe mocobue. —
Tam60B: Uznatenscto ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680

5.2 lonoJiHUTeIbHAS JIUTEPATYpAa.

1. B.B. 3amopoxen, H.A. flkoBenko. BonHOBBIE mpoliecchl U KBaHTOBas paanodu3HKa.
JlabGopaTtopHubiii pakTukyMm. Jlonmymeno MunucrtepctBom oopazoBanus PD B kauectse
y4eOHOro MocoOus JUIs CTYJAEHTOB BBICIIMX YYEOHBIX 3aBelleHHH, oOydaromuxcs Io
HanpasieHul0 Pu3uka U cnenuainbHocTel Pusnka. OU3MKa U TEXHHUKA ONTHYECKON
cesa3u. Kpacnonap. 2001. — 172c¢.

2. @ampkoBckuit O.M. Texuumueckas snekrpoauHamuka: ydeOnuk. — CIIb.: Jlans 2009
https://e.lanbook.com/book/403

3. PammomsmeputensHas ammaparypa CBY u KBUY. V3noBas wu anemeHTHas Oasbl.
Konnextusnas monorpagus / Ilox pea. A. M. Kynpssuesa. - M.: Paguorexnuka, 2007.
—208 c.

4. Wsanos A.E. Dnexrponunamuka: yueoHuk. — M.: KHOPYC 2012

bareirun B.B. COopHuk 3a1a4 110 37€KTpoIMHAMUKE U CIIEIUaIbHONW TEOPUHI

oTHOcuTeNnbHOCTH: yueOHoe mocodue. — CIIb.: Jlanb 2010

https://e.lanbook.com/book/544
6. IIumenos 0. B. JIunelinas Mmakpockonu4eckas dJeKTpoInHaMuKka. BBOAHBIN Kypc Asis

paanopu3NKOB M HHXKEHEPOB: yueOHoe mocodue. — Jlonronpyausrit: Matemnexkt 2008
7. A.B. Bonoapko. D1eKTpOMarHuTHbIE MOJISL U BOJHBI. Y4. ocoOue B 2-X 4acTsx/

Boposnex., MexnyHap. HH-T. KOMIBbIOT. TexHOoaorun 2008.

8. Jbxypunckuit K. b. MuHMaTiOpHBIE KOAaKCHAIbUbIE PaJUOKOMIIOHEHTBI JUIS

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

9. Yepnymenko A.M. Koncrpyuposanue 3xpanoB 1 CBY yctpoiicts. M., Poano u
cBsa3b. 1990. —352c.
10.  FO.IL I'pumun u ap. Paguorexundeckue cucremsl. M., Boici. mk. 1990. — 496¢,

o



11.  T'.H, BecenoB u ap. Mukpoanekrponssle ycrpoiictea CBY, M,, Beicu. Tk. 1988.
—280c,

12. T'nnapnendypr B.b., Mumiep M.A. CO0pHHK 3a/1a4 110 JIEKTPOJMHAMUKE: YueOHOe

nocobue. — M.: ®duszmatiur 2001

13. B.B., 3amopoxen, B.A, Hukutun, H.A. SIkoBeHko, OCHOBBI paginopU3NIECKUX
MeTo10B uccienoBanuid. JIad. Padotsl. 4.1. KpacHomap. 1998. — 80c.

14.  B.B. 3amopoxen, B.A. Hukutun, HA. SlkoBeHko. OCHOBBI paino(pu3NuecKux
MeTo10B uccienopanuid. JIad. Padotsl. 4.2. Kpacnomap. 2000. — 55c.

5.3. llepuoanyecKue U3JaHuS.

1. B Mupe Hayku.

. U3Bectust BY30B. Cepusi: Pagnodusuka.

. U3Bectus BY3oB. Cepusi: PannosnekTpoHuka.

. U3Bectusa BY3oB. Cepus: ®usuka.

. Ycnexu (pu3nueckux Hayk.

. ®usnka. Pedeparusnsiii sxypuan BUHUTH.

. DNEKTPOMAarHUTHbBIE BOJIHBI U JIEKTPOHHbBIE CUCTEMBI.
. DNEKTPOHUKA.

. Onextponuka. Pedeparusnsiii xypaan BUHUTU.

10. DnekTpoHUKa: HayKa, TEXHOJIOTHS, OU3HEC.

6. Ilepeyenb pecypcoB  HH(POPMAINUMOHHO-TEJEKOMMYHHKAUMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX [IJIsl 0CBOEHHUS THCUMILIHHBI (MOLYJIs).

1. http://www.edu.ru/ (EnuHoe 0KHO J0cTyma K 00pa3oBaTeIbHBIM pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHbiii 00pa3oBaTEeIbHBIN
opTa)

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

4. http://www.sci-lib.com/ (Bonbiiias HayuHast 6ubnoTEKA)

5. http://www.ph4s.ru/books_tehnika.html (Pa3zgen «Texuudeckue HayKu
(paaroTeXHHKA, PAAMOAIEKTPOHUKA, FTEKTPOHUKA, CXEMOTEXHHUKA, TTOJTYITPOBOAHUKOBAS
AJIEKTPOHHMKA U JIp.» 00pazoBaTesnbHOro npoekra A.H. Bapruna «®usuka, XxuMus, MaTeMaThKa
CTYJCHTaM U IIKOJHUKAM))

6. http://www.rsl.ru/ (Poccuiickasi rocyaapcTBeHHas OMOIHOTEKA)

7. http://www.nlr.ru/(Poccuiickas HaltmoHaIbHasE ONOIHOTEKA)

8. http://www.benran.ru/ (bu6maroreka PAH mo ecrecTBeHHBIM HayKam)

9. http://www.gpntb.ru/ (T'ocynapcTBeHHas myOIMYHAsS HAYYHO-TEXHUUECKAs
O6ubMoTeKa)

10. http://www.skrutka.ru/sk/tekst.php?id=19 (Onnaiin pacuer 06MOTOK
Tpanchopmaropa)

11. http://www.club155.ru/ (Kny6 155 — pasHooOpa3Hbie MaTepHabl 10
POTPAMMHUPOBAHHIO H CXEMOTEXHHKE)

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (TTporpamMma ist pacueTa MOCTOBOTO BBITIPSMHUTEIS)

13. http://www.soel.ru (;xypuan CoBpeMeHHas! 2IEKTPOHHKA)

14. http://www.adcomlogod.narod.ru (caiiT HHTEpaKTHBHOW TOAICPKKH POBEICHUS
71a00paTOPHBIX U CAMOCTOSITEIBHBIX PAOOT MO AUCIUILIUHE)

7. MeToauyeckne YyKa3aHusi [IJsi OO0y4YAalOIIHUXCA IO OCBOEHHIO JTHCHUILIMHBI

O 00 1O\ L B W

(MmomyJis).
Ha camocrosarensHyto paboty cryaeHtoB otBoautca 40% BpeMeHu oT oOmiei
TPYAOEMKOCTH  JUCIUIINHBI. ConpoBoXkIeHHE CaMOCTOATENbHON paboThl  CTYAEHTOB

OPraHU30BaHO B CIEIYIOMNX GopMax:

CamocrosiTenbHas padoTa MpuU3BaHa 3aKPENUTh TCOPETHYCCKUE 3HAHUS U MPAKTUYCCKUE
HaBbIKH, IIOJYUYCHHBIC CTYACHTAMH Ha JICKOUAX, MPAKTUYCCKHUX H J'Ia60paTOpHBIX 3aHATHUAX.
Kpome TOro, 4actp BpEeMEHHM, OTIYIICHHOTO Ha CAMOCTOSTENBHYIO paloTy, IOJDKHA OBITH


http://www.edu.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scientific.narod.ru/literature.htm
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http://www.ph4s.ru/books_tehnika.html
http://www.rsl.ru/
http://www.nlr.ru/
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http://www.gpntb.ru/
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http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-vyiprjamitelja
http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-vyiprjamitelja

UCIIOJIb30BaHAa HA OCBOEHUE TEOPETUYECKOTO MaTepuaya Mo AUCHUIUIMHE W Ha MOATOTOBKY K
71a00PaTOPHBIM 3aHITHSIM.

ConpoBOXKIEHUE CAMOCTOSITEIIBHON pPabOThl CTYIEHTOB OPraHU30BAaHO B CICIYIOIIMX
dbopmax:

- BBINIOJIHCHUE JOTOJIHUTENBHBIX 3aHATHH B JlabopaTopHbIX paborax. [lo wurToram
BBITMIOJTHEHUS KaXKJJ0M J1a00opaTOPHOM pabOThl CTYACHT COCTAaBISIET MOJAPOOHBIA OTYET, OMUPASICh
Ha KOTOPBIN JOJDKEH B Oecelie C MpernoiaBareieM mpoIeMOHCTPUPOBATh 3HAHUE TEOPETUIECKOTO
U JKCIIEpUMEHTaNbHOro Marepuana. [IpoBepka 3HaHUI CTyJeHTa OCHOBaHAa Ha KOHTPOJBbHBIX
BOIIPOCaXx,

- BBINIOJIHEHUE JIOMAIIIHUX 33JaHUN HA MPAKTUYECKUX 3aHATHIX,

- YCBOCHHE, JOMOJHCHHEC W BHUKAHHE B pazOupaeMble paslienbl JUCIHUIUIAHBI MPU
MOMOIIH 3HAHHM, OJIy4aeMbIX TOCPEACTBOM U3YUEHHUS PEKOMEHIyeMOH JIUTEePaTyphl,

- KOHCYIIbTaIli1, OPTaHU30BaHHBIC IS Pa3bsiCHEHUS MPOOIEMHBIX MOMEHTOB.

1. VYpaBuenuss MakcBesuia. ['paHuuHbIe yCIOBHS ISl BEKTOPOB AJIEKTPOMArHUTHOTO
MOJIs. HA TPAaHHUIIEe pa3jiena IBYX Cpell. DIEKTPOMArHUTHOE TOJie B IMOJIIPU3YIOMICHCS cpeie U
pellieHue ypaBHEHHUs BS3KOCTH. I[Ipumepbl pemieHust 3afad AJIEKTPOJAWHAMUKHM Ha TpaHULE
paszena AByX cpel. DJIeKTPOCTATHUYECKOE IMOJIe M ICKTPUICCKOE TI0JIE B MPOBOJSINEH cpeje.
MaruutHoe nojie — 26 4acos;

2. [lepeMeHHOE JJIEKTPOMATHUTHOE IOJIE. ODJIEKTPOJUHAMHUYCCKHE ITOTCHITUAIIEI.
DOHeprus SJeKTPOMAarHuTHOro mojis. [lepeMeHHOe 3JIEKTPOMArHUTHOE TMOJie B MPOBOASINIEH
cpele W WaeadbHOM AmdJIeKTpuke. OOIIHMe BOMPOCH CBEPXBBICOKOYACTOTHBIX TEPEIArOIINX
nuHUM. PacmpocTpaneHre 3eKTPOMarHUTHBIX BOJH B MPSIMOYTOJIBHOM M KPYTJIOM BOJHOBOJAX
— 22 4aca,

3. 3amemsitomue  cuctembl. OOmue cBoiicTBa 3aMeUIeHHBIX BOJMH. [lombie
pe30HATOPBI U Olpe/eieHre ux mapameTpoB. OOIacTH MPUMEHEHHS IOJBIX PE30HATOPOB U
3aMEeJUISIIOIIMX CHUCTEM. MeToA OJKBUBAJEHTHBIX CXEM [UJIs aHaliu3a HEOJHOPOIHOCTEH B
BOJTHOBOJIaX. [IpumMeps! pacueTa HEOTHOPOIHOCTEH - 46 4acoB,

4. Koadduiment otpakeHHss U CBOICTBA CTOSYUX BOJH. METONBI COTJIACOBAHUS
Pa3IUYHBIX KOHCTPYKIUH OSJCKTPOJMHAMHYECKAX CHCTEM C BHENIHHUMH ITOJBOISIIHMUA
BBICOKOYACTOTHBIMU JIMHUSAMHU Tepefad. MeTo[bl aHallu3a CIOXKHBIX CBEPXBBICOKOYACTOTHBIX
nernen. — 42 Jaca.

[IpumepHbIii epeyeHb BOMPOCOB K IK3aMeHY 0 BceMy KYpcCy /Jisl cCAaMONIPOBEPKH
CTY/IEHTOB.

1. Bo30ykaeHue u anekTpudeckasi IpOYHOCTh BOJTHOBOIOB.

2. [Torepu B BOJTHOBOAX.

3. CtpyKTypa moJist ¥ SIIOpsI BOJHBI TUMa Hio B MPSMOYTOIHHOM BOJIHOBOJIE.

4. Tumbl BOJIH B BOJTHOBOJIaX MPSIMOYTOJILHOTO MOTMEpeYHoro ceueHus. Kpurtnueckas
JUTMHA BOJIHBI.

5. CBoiicTBa AUCTIEPCHBIX BOJH B MUKPOBOJHOBBIX MEPEIAOIINX JTUHUSIX.

6. CtpyKTypa moJist ¥ SIIOPbI BOJHBI TUMa Eo1 B KpyrioM BOJIHOBOJE.

1. CoOcTBeHHas 1 HArpy>KeHHas TOOPOTHOCTH MOJIBIX PE30HATOPOB.

8. [Tepenava sHepruu o BonHOBOAaM. [IpoOuBHOE HamMpsHKEHUE.

9. Tunbl KosieO0aHUM MOJBIX PE30HATOPOB M 00JIACTH X TPUMEHEHHUS.

10.  OcHOBHBIEC XapaKTEPUCTUKHU 3aMEJIIOMINX CHCTEM.

11. OO0mue cBOMCTBA 3aMe/IJIEHHBIX BOJIH.

12.  PeuieHue BOJTHOBOTO YpaBHEHUS IS 3aMEISIFOIIINX CHCTEM.

13. CBoiicTBa TPOCTPAHCTBEHHBIX TAPMOHUK B TEPHOJMYECKUX 3aMEJISIONINX
CHUCTEMax.

14. CBoiicTBa 3aMeISIONICH CHCTEMBI THIIA «TPEOCHKAY.

15.  CaoiicTBa 3aMeNNSIONIEH CUCTEMBI THUTIA «CITUPAIIBY.

16. Onektpoctatudyeckoe mone. CKamsIpHBIA  MOTEHIMAN. YpaBHEHHE A

BBIYUCJICHUS CKAJIAPHOI'O0 MOTCHIHUAJIA.



17. 3aKOHBI JJNEKTPOMATHUTHOTO TOJII B HWHTErpalbHOW © AU depeHIHaTbHOMI
dbopme.

18.  Ilapametpsl momibix pe3oHaTopoB. COOCTBEHHAs 1 HATPYKEHHAs TOOPOTHOCTb.
19.  Dnextpuueckoe moje B MIPOBOAALIEH cpefie. DHEprusi JAEKTPUIECKOTo MOJIS.
20.  Ilone B HECOBEPIIECHHBIX AMAJICKTPUKAX. Y paBHEHHUE BA3KOCTH CPEIIBL.

21. [TepemenHoe anexkTpoMarHutHoe noje. Teopema YmoBa-lloitnnTrHra.

22. [lepemeHHOE 3JEKTPOMArHUTHOE TOJIE. DICKTPOIUHAMUYECKHIE TOTECHIIHAIBI.
23. HeonHOpoAHOCTH B BOJTHOBO/IAX U METOJ SKBUBAJIEHTHBIX CXEM.

24, KoadduuueHT oTpakeHus: 1 BOIPOCH! COTIaCOBAaHHS BOJIHOBOJIOB.

25.  CpoiicTBa AMCIIEPCHBIX BOJIH MUKPOBOJIHOBBIX JIMHUH Mepeaad.

26. MarnuTHO€ 1noje. BEeKTOpHBIN U CKaJSIPHBINA TOTEHIIMAJIBI MATHUTHOTO TOJIA.
27.  IlepemeHHOE 3JEKTPOMAarHUTHOE NOJIE B IPOBOJALIEH Cpeie.

28.  IlepemeHHOE 3JEKTPOMArHUTHOE MOJIE€ B UACATHHOM JTUAIICKTPUKE.

29.  KosddunueHt oTpakeHUs U CBOWCTBA CTOSYUX BOJIH.

30.  Ilepuonmmueckue 3ameIsIOIINE CUCTEMBI. [IpocTpaHCTBEHHbIE TAPMOHUKH.

8. lepeuyenr MHPOPMALMOHHBIX TEXHOJIOTHI{, HCMOJIb3yeMbIX MPHU OCYILIECTBJICHUH
00pa3oBaTeIbHOI0 Mpolecca Mo JMCHUILINHE (MOAYJII0).

1. Onepannonnas cucrema MS Windows u Linux.

2. GNU pemomnaket mporpammsl CAITP Micro-Cap.

3. UnaTterpupoBaHHOe 0(OUCHOE MPUIIOKEHHE.

4. T1O nyis opraHu3auy yupaBisieMoro u 6e3omnacHoro goctymna B IHTepHeT.

5. GNU wmmu GNL mnakersi: CBOOOJAHO pPaCHpOCTPAHSIONIMECS IPOTrPaAMMBI
monenupoBanust CBY yctpoitctB MMANA, RFSimm99, smithchart.

6. [Iporpamma ympasnenust Graphit PAM Bepcus 2 (pupma «MHUKPAH»).

7. sMynaTop BeKTOpHOro ananmzartopa ueneid COM-nmpaiiBep Bepcuu 1.2.16. (pupma
«MHUKPAH»).

9. MarepuanbHo-TexHnueckass 0a3a, HeoOXxoauMasi
00pa30BaTe/ILHOIO MPOLECCa MO0 JMCHHUILITHHE (MOLYJII0)

AJIs1 OCYIIECTBJICHUA

MaTepI/IaJIBHO'TCXHI/I‘IeCKOG obecrieueHne JUCLHHITIIMHBI

Ne Bun pabot

(MOyJs1) M OCHAIIEHHOCTD

JlexnoHHbIE 3aHATHS

Aynutopus 209C, ocHallleHHass THTEPAKTUBHBIM [IPOEKTOPOM
Y MarHUTHO-MAPKEPHOMN JOCKOM.

2. Cemunapckue 3anatus | Ayautopun 230C, 317C ocHalleHHble MAarHUTHO-MapKepHOM
JIOCKOH
3. JlaGopatopHbie JlaGopatopust 205Ca, ykOMIUIEKTOBaHHAs OOOPYIOBaHHEM
3aHATUSA HEOOXOJMMBIM JJIs IPOBEJCHHMS 1JAOOPaTOPHBIX paboT
4. Kypcosoe Aynautopus 311C, ocHaiieHHass KOMIIBIOTEPHONH TEXHUKOH C
ITPOEKTUPOBAHKE NOAKIKYEHUEM K ceTu MIHTepHeT
5. ['pynnoBbie Aynutopust 311C, ocHaiieHHasi KOMIIBIOTEPHOU TEXHHKOW C
(MHIMBUYyaTbHBIE) MOAKIIYEHUEM K ceTu IHTepHeT
KOHCYJbTaIIMN
6. Texymmit  koHTpousb, | Aynutopusa 311C, ocHameHHass KOMIIBIOTEPHONW TEXHUKOH C
MIPOMEKYTOYHAs MOJAKII0YeHHeM K cetu HTepHet
aTTecTalus
7. CamocrosTenbHas Aynutopusa 311C, ocHaileHHass KOMITBIOTEPHOM TEXHHKOW C
paboTta BO3MOXXKHOCTBIO ~ MoOAKMIOUeHUss K  cetu  «lHTepHETY,
POrpaMMOIl  AKpaHHOTO YBEIMYEHHUS M  00ecredyeHHbII

JIOCTYTIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.




