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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, (JOPMUPOBAHUE 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 nuHHHA mnepegaun CBY, pe3oHaropoB M (MIBTPOB, 3HAKOMCTBO C
AHAINTUYECKUMU M KOMIIBIOTEPHBIMM TEXHOJIOTHSMHU DPacyeTa 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 IMPHOOPETEHUE HABBIKOB PAOOTHI C 3JICKTPOHHBIMH

tenekoMMmyHuKanmonabiMu CBY npubopamu.

1.2. 3amauyy AMCHUILINHBI.
OcHOBHOI 3a/1auell JUCIUIUIAHBI SIBJISCTCS (POPMUPOBAHUE Y CTYJICHTOB HABBIKOB, 3HAHHUU U

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

COBMCCTHUMOCTH.

1.3. MecTo AucHMILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOIi IPOrpaMMBbl.

JuctuninmHa «OJEeKTPOMAarHUTHBIE TIOJIE M BOJHBI» OTHOCUTCS K BapHATHBHOM 4YacTu
bnoka b1.5.18 «/lucuuriab! (MOIYyIH )» y4eOHOTO TUTaHa.

W3ydenne muctuiuiiHbl —Oasupyercs Ha  (DU3HKO-MATEMaTHYECKOW  IOJATOTOBKE

CTYJEHTOB, KOTOPYIO OHH MOJIYy4aroT IPU U3yYEeHUH MaTEMaTUKH - pa3Jiesibl: BEKTOPHbIN aHAJIN3,
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
IIPAKTUYECKOTO TPUMEHEHUSI TEOPUU DJIEKTPOMAarHUTHOro mnosis. OHa HaXOIUTCS Ha CTHIKE
JUCIIUIUINH, oOecrednBaronnX 0a30BYI0 U CHENMAIbHYIO MOATNOTOBKY CTyAEHTOB. WU3yuas sty
JUCLUIUINHY, CTYIEHTBHl BIIEPBbIE 3HAKOMSTCS CO CTPYKTYpOH 3JIE€KTPOMAarHUTHOIO MOJIA,
BO3HHKAIOIIIET0 B PAa3JIMUHBIX Cpe/laX U HaNpaBIIAIOLIMX cucTeMax. [IpuoOpeTeHHble cTyJleHTaMu
3HAHUS M HAaBBIKM HEOOXOJIUMBI KaK JUIl PAaMOTHOW HKCIUTyaTallMH TEIeKOMMYHUKAIIMOHHOU
anmnapartyphbl, Tak U s pa3pabOTKU IIMPOKOIo Kiacca YCTPOMCTB, CBA3aHHBIX C Nepenadeil u
IIPHUEMOM CUTHAJIOB.

B pesynbraTte nzydyeHus HacTOALIEH AMCHMILIMHBI CTYACHTHI JOJKHBI MOTYyYUTh 3HAHUS,
UMEIOIIME He TOJIBKO CAaMOCTOSITENIbHOE 3HAaUeHUE, HO U obecreunBaronie 0a30Byk0 MOATOTOBKY

IJI1 YCBOCHUA psda MNOCICAYIOMUX JUCHUITINH «CxeMOoTexXHHKa TCJIICKOMMYHHUKAIIUOHHBIX



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

CBSI3U ¥ CUCTEMbI KOMMYTaun», «CTpyKTypHpOBaHHbIE KaOEIbHbBIE CHCTEMBI».

1.4. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHs IO JAMCHUIJIHHE (MOIYJIO),
COOTHECEHHBIX C IUIAHUPYEeMbIMH Pe3YJIbTATAMH OCBOEHHS 00pa30BaTe/JbLHOMH MPOrPaMMBI.

N3yuenue

JaHHOW y4eOHOW JAMCIUILIMHBI
obOyyJaronuxcst 00meKyIbTypHbIX/Ipodeccrnonanbubix komneTeHui (OK/ITK)

HaIpaBICHO Ha

¢dopmupoBanue |y

No WNnnexc Copnepxanue B pesynbrare u3ydenus: yaeOHOM AUCHUTUINHBI
Ly, | KOMUCT | KOMIETEHIMH (wmm eé oOy4aromuecs: JOIKHbI
EHLUU YacTH) 3HATh yMeThb BJIQ/IETh
1. OIIK-1 Cnoco6HOCTh MPUKJIaTHbIE MPOBOJUTH MPaAKTUYECKUMU
MMOHUMATh CYIIIHOCTb 3a/1auu B aHaIu3 HaBbIKAMHU
U 3HAa4YCHHE obnactu TEXHUYECKOI U3MEpEHUs
nH(popManuy B MIPUMEHEHUS uH(popManuy, KOMILIEKCHBIX
pa3BUTUU AIIEKTPOMArHuT CBSI3aHHOM C S-napameTpoB
COBPEMEHHOTO HBIX TI0JIEW B 3JIEKTPOMATrHUT JIMHEMHBIX
UH(OPMALIMOHHOTO pa3paboTke HBIMH OJIHO- U
o01recTBa, CO3HaBaTh | 3JIEKTPOHHBIX SIBJICHUSIMU B JIBYXTIOPTOBBIX
OMACHOCTH U YTPO3Bbl, npuOOpoB 1 obnactu YCTPOWCTB,
BO3HHUKAIOIIHNE B 3TOM YCTPOMCTB, UH(POPMAITMOHH Pa3IUYHBIX
mporecce, COOI0aTh | BBITOTHSIOLIUX oif XapaKTePUCTHK
OCHOBHBIE pa3IuyHbIC 0€30MacHOCTH. HEJTMHEHHBIX
TpeOOBaHMS byHKIIUHU B Lenein, Ha
WH(OPMATMOHHON cUcTeMax COBPEMEHHOM
0e30MacHOCTH, B TOM | IpeoOpa3oBaHus METPOJIOTHYECK
YUCJIC 3aIIUTHI U Tiepeauun oM
roCy/1apCTBEHHON nHpopManuu; 000pyIOBaHUMU.
TalHbI

OIaCHOCTH U
yIpO3BI
UCIOJIb30BAHUS
CBY uznyuyenus
B
MH(OKOMMYHUK
allMOHHBIX
cucremax.

0COOEHHOCTH
pacrpocTpaHeH
Usl paJOBOITH
Ppa3TAYHBIX
JIMana3oHOB Ha
Tpaccax
pazuoCBsI3y;

TIPUHIIHITBI
MOCTPOCHHS,
XapaKTEePUCTHKH
1 0COOEHHOCTH
paboThI
aHTEHHO-
(buepHbIX




Ne WNHupekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIMHBI
[y, | KOMIET | KOMIETEHIHH (i e€ 00yYaromuecs T0JIKHbI
SHIUHN 4acTH) 3HaTh yMeTh BJIA/IETh
YCTPOMCTB;
2. | OIIK-6 CITOCOOHOCTh OCHOBHBIC MPUMEHSATH HaBBIKAMHU
IIPOBOJUTD METO/IbI MHCTPYMEHTANb | NPAKTUYECKOU
WHCTPYMEHTAJIbHbIE | MHCTPYMEHTANb | HbIE U3MEPEHUS paboThI ¢
U3MepeHus, HBIX U3MEPEHUM JUISL CUCTEM 71a00paTOPHBIM
UCIOJIb3yEMbIE B B 00JacTu CBSI3U U U MaKeTamH JUIs
obnacTtu MH(POKOMMYHUK | WH(OKOMMYHUK U3Y4EHUS
MH(OKOMMYHUKAIILOH AI[MOHHBIX aI[MOHHBIE CTPYKTYPBI
HBIX TEXHOJIOTHN U TEXHOJIOTUH U TEXHOJIOTUHU AJIEKTPOMArHuT
CHCTEM CBSI3U CUCTEM CBSI3U HBIX TOJIEH;
HaBbIKAMHU
MPaKTUYECKOU
paboTsI ¢
COBPEMEHHOM
U3MEPUTEIIBHON
arnmnaparypou
3. OIIK-7 TOTOBHOCTH K OCHOBHBIC aHaJIM3UPOBATh MeToIaMU
KOHTPOJIIO UCTOYHUKU CTPYKTYpPY KOHTPOJIS 32
COOIIOICHUS U HKOJIOTMYECKOM CUTYallUu 1O 9KOJIOTMYECKUE
o0ecrneveHuo OTACHOCTH OT KOHTPOJIIO U 0€30MacHOCTH
9KOJIOTMYECKOI JEKTPOMAarHuT | 00ecIeYeHUI0 oT
0e30MacHOCTH HBIX U3JYyYeHUH | 9KOJOTUYECKOW | AIIEKTPOMArHUT
0€30MaCHOCTH | HBIX U3IyYEHUI
oT
AIIEKTPOMarHuT
HBIX U3JIyYeHUN

2. CTpyKTYypa M coiepKaHue AN CUMIIIMHBI.
2.1. Pacnpeneienne TPyA0€MKOCTH THCIUIIMHBI 10 BUaM padoT.

OOmast  Tpy10EMKOCTb

JAUCIUITIINHBI

coctaBnser 5 3au.enq. (180 wacoB), wux

pacmpeiesieHie 1Mo BuaM paboT npeacTaBieHo B Tabnuie (0s cmydenmos 3P0).

CemecTpbl
Buj yueOHol paboThI Beero

4acoB 5
AyIuTOpHBIE 3aHATHS (BCEro) 72 72
B ToM uucne:
3aHATHSA JIEKIIUOHHOTO TUIA 18 18
3aHsATHS] CEMUHAPCKOTO TUMA (IPAKTHICCKHIE 3aHSTHS) 18 18
3aHATUS CEMUHAPCKOTo TUMa (J1abopaTtopHbIe pabOThI) 36 36
CamocrosiTesibHas padora (Bcero) 63 63
B Tom umce:
[TpopaboTka yueGHOro (TEeOpEeTHUECKOr0) MaTepuaia 30 30
BrimontHeHNE HHAMBUAYATBHBIX 3a1aHUH (ITOATOTOBKA 13 13
COOOIICHUH, Tpe3eHTaIHil)




IToaroToBka K TEKyIIeMy KOHTPOJIIO 20 20
KonTpons 45 45
Buj npoMexxyTo4HO# aTTecTalum - dK3aMeH 5 5
OO01mas Tpy10eMKOCTh qac 180 180
3ad4. enl. 5 S)

2.2. CTpyKTYypa IMCHUIIHHBI:
Pacripenenenue BuoB yueOHOM pabOTHl M UX TPYAOEMKOCTH MO pa3/ieiaM JUCIUTUTHHEL.
Pasnensl qMCHUILIMHBL, H3y4YaeMble B 5 cemectpe (0151 cmyoenmos 3P0)

KomnunuectBo yacoB

Ne AynutopHas CamocrosTenpHas
pasnt HaunmenoBanue pazienon
oo Bcero pabota pabora
JI I13 JIP
1 2 3 4 5 6 7
1. Pasnen 1. Beenenune 2 2
2 Pa3znen 2. OcHOBHBIE ypaBHEHUS 2 4 5
AJIEKTPOMArHUTHOTO TTOJISI
3 Pa3zpnen 3. I'pannunbie ycioBUs 4 5
AJIEKTPOJIMHAMUKHI
Paznen 4. YpaBHenus
4. ANEKTPOAUHAMUKH ISt 2 2 4 )
MOHOXPOMATHYECKOTO TOJIS
5 Pazgen 5. Ilnockue 2 2 4 5

AJIGKTPOMArHUTHBIE BOJHBI
Paznen 6. Otpaxkenue u
6. MpeIoMJIEHUE TUIOCKUX BOJH Ha 2 2 2 5
TpaHUIle pa3/iena AByX Cpel
Pazpgen 7. O6mue cBOKMCTBA BOJIH,

7. PacpOCTPAHAIOIIUXCS B IMHUAX 2 2 5
nepegaun

8 Pasnen 8. Ilonele MeTammnueckue ) 4 5

BOJIHOBO/JIbI

9 Paznen 9. JIunum nepenaun ¢ T 5 4 5
BOJIHAMU

10, Pasnen 10. Matematnueckas 5 5 4 5

MOJIEJIb JINHUU NIepeaun
Paznen 11. IIpumenenne matpur
11. . 2 4 5
g ananuza CBY ycrpoiict

12, Paznen 12. DneMeHTHI IMHUHT 5 5
nepegaun

13. |Paznen 13. OGbeMHBIE pE30HATOPHI 2 2 5

14 Paznen 14. Uznyyenue 5 4

OJICKTPOMArdiMTHBIX BOJIH

Hroro no gucourvge: 180 18 18 36 63




2.3. Conep:xaHue pa3/iesioB AUCHUILINHBI:
2.3.1 3auaTHA JeKIMOHHOI0 THIIA.

HaunmenoBanue
pasjena

Coneprxanue pasjena

dopMa TeKyIIero
KOHTPOJIS

2

3

4

Beenenue

[Ipenmet u conepkanue kypca. Kparkuii
UCTOPUYECKHI 0030p pa3BUTHS yUSHHS 00
anekTpomaruetrusme. Ponb pycckux y4€HbIX B
Pa3BUTUU TEOPUHU IEKTPOMATHUTHBIX MOJIEH U
BOJIH. DJIEKTPOMAarHUTHOE I0JI€ KaK OJ{Ha U3
dhopm MaTepun. MakpOCKOMTUYECKUE U
KBaHTOBBIE cBoMcTBa noJist. [Ipeamer
KJIACCUYECKOU JJIEKTPOIUHAMUKHU.
DNeKTpOMarHUTHbIE MOJISl U COBPEMEHHas pa-
JTUOTEXHHUKA, POJIb TEOPUU JIEKTPOMATHUTHBIX
MoJiel ¥ BOJIH B Pa3BUTHU HAYKH, CUCTEM
CBSI3U W BEUIAHUS U TEJICKOMMYHHUKAIIU.

OCHOBHBIE YpaBHCHUA
SJICKTPOMAariuTHOI O
I10JIA

OcCHOBHBIE YpaBHEHUS 3JIEKTPOMAarHUTHOIO
noJis - ypaBHeHust MakcBeia. BekTopsl anek-
TPOMAarHMTHOI'O NOJIs. MaKkpoCKOM4ecKue
napaMeTpbl MaTepUaIbHBIX CPE.
Knaccugukanus u Bugst cpea. CkansipHble 1
TEH30pHbIE MMapaMeTpbl cpea. MaTtepuanbHbie
YPaBHEHHS.

VYpaBuenus Makcgesa B nu¢dhepeHnuansHon
U MHTEerpalibHON (opMme. YpaBHEHHE Henpe-
PBIBHOCTH M 3aKOH COXpaHEHUS 3apsija.
Croponnue ucrounuku. IlonHas cucrema
ypaBHeHu MakcBemia ¢ ydéToM CTOPOHHUX
UCTOYHUKOB. [ IpuHIun nepectaHoBo4YHON
IBOMUCTBEHHOCTU. I[ITOTHOCTE
AIIEKTPOMAarHUTHOW SHEPTUU U DHEPTHS,
cocpenoToueHHas B oobeme. [1noTHOCTh
MOIIHOCTH U MOIIHOCTb TEIUIOBBIX TOTEPD U
CTOPOHHMX UCTOYHHMKOB. Y paBHeHHE OanaHca
JUIsL MTHOBEHHBIX 3HAaYE€HUI MOLIHOCTH B
g depeHIMaTbHON U UHTETpalIbHOM (popme
(Teopema IloiiTunra). dusznueckas TPaKTOBKA.
MomHOCTb, BRIXOAIIAS (BXOAIIAS) U3
o0beMa yepe3 3aMKHYTYIO TOBEPXHOCTb.
MomnocTh n3inydenus. Bekrop lloiiHTHHTA.

['pannyHbBIE YCIOBUS
AIIEKTPOIUHAMUKH

IToBeneHue BEKTOPOB Ha TPAaHHUILIEC pa3jena
JIBYX cpell. ['paHn4HbIE yCIOBHS IS
HOPMAJIBHBIX U KaCaTEJIbHbIX COCTaBIAIOIINX
BEKTOPOB AJIEKTPOMATHUTHOTI'O IOJIS.
I'pannuHbIE yCIIOBUS HA TIOBEPXHOCTH
MJICAIbHOTO MPOBOJHUKA.

YpaBHeHuUs
ANEKTPOJIMHAMUKY AJIs
MOHOXPOMATHYECKOTO
OJIS

Knaccudukanms >eKTpoMarHuTHBIX SIBIICHUN
M0 X 3aBUCUMOCTH OT BpeMeHu. CtaTuue-
CKHE, CTAlMOHAPHBIEC U KBA3UCTAILIMOHAPHBIE
nosist. ['apmonnyeckue xonedanwus. Pomib

rapMOHHYECKHUX KoeOaHUIl B TEOPUU U




TEXHUKE TCIICKOMMYHUKAIIMOHHBIX CUCTEM U
MCTOI[ KOMIIJICKCHBIX aMILJIUTYI. Cucrema
MOHOXpPOMATH4YCCKOI'O IIOJIA B KOMIIJICKCHOM
MarduTHas MpoOHUIIaCMOCTH CPECIbI. (DaKTOpBI,

KOMIUJIEKCHOM AMAJIEKTPUYECKON U MarHUTHOU

BekTop lloiinTrHra. YpaBHeHus Oananca s

pPaguOTEXHHUKE.
ypaBHeHuM MakcBea 11
dopme. KommekcHble TUAIEKTpUYecKast U
BJIMAIOIHEC HA BCIIMYHNHY MHHUMOM 9acTH

npoHUIiaeMocTu. [{usnexrpuieckue u
MarHuTHbIe otepu. CpeHue 3a IEPHO/T
3HAUYEHUSI SIHEPTETUUECKUX XaPaAKTEPUCTUK
rapMOHUYECKOTO JICKTPOMArHUTHOTO TTOJIS.
Teopema YMmoBa-lloiiHTHHra 17151
KOMILJIEKCHBIX MomHocTel. KoMIntekcHBIN

AKTUBHBIX U PEAKTUBHBIX MOIIIHOCTEH.
dusnueckas TPaKTOBKA. Y CIIOBUE PE30HAHCA

OJIHOPOJIHOM BOJIHBL. CBOWCTBA MIIOCKOU
BosiHBI. CTpyKTypa nois, Bzaumuas
OpHUEHTAINS BEKTOPOB MO, KO3 pUineHt
¢a3bl, Ga3zoBas CKOPOCTh, CKOPOCTh PACIIPO-
CTpaHEHUs YHEPTUU, XapAKTEPUCTHUECKOE
conpotusiieHue. I1nockue ofHOPOHBIE BOJIHBI
B OJIHOPOAHON U30TPOMHOM cpefe 6e3 MmoTepk.
IInockast 0OfHOPOIHAS BOJIHA B OAHOPOJIHOM
cpene ¢ norepssMu. CBOMCTBA BOJIH.
Koaddummentsr ¢azbr u ocnabienus, GpazoBas
CKOPOCTb U JIJIMHA BOJIHBI B CPEJlax C MaJlbIMU

1 OOJIBIIMMHU TaHT€HCAMU YTJIa IOTEPb.
JlucniepcoHHBIE CBOMCTBA MOTJIOLIAOIIEH
CpEIBbl.

[Tonstpusanus BoaH. JInHelHO
MIOJIAPU30BaHHBIE BOJIHBL. BOJIHBI ¢ KpyroBoi
Y DJUIANITHYECKON MOJISIPA3ALUEH.
ITnockue onHOPOAHBIE BOJIHBI B OHOPOIHON
aHU30TponHOM cpene. HamarnnueHHsblil gep-
puT. 'upoTponHas cpena Kak YaCTHBIN Cllydai
AHU30TPOMHOM cpebl. YacToTa COOCTBEHHOM
U BBIHYKJIEHHOM nperieccuu. Tensop
MarHMTHOHN MPOHUIIAEMOCTH HAMAarHU4€HHOTO
depputa. Paznoxenue nuHeitHO
MOJIIPU30BAHHOW BOJIHBI HA JIBE BOJIHBI
KpyroBoii nossipuzanuu. OcoOeHHOCTH pac-
MIPOCTPAaHEHNE BOJIH KPYroBOW MOJISIPU3ALUN
JIEBOT'O U MTPaBOr0 BPAIEHUs B THPOTPOITHON
cpene. MaruuTHasi MpOHULIAEMOCTD ISl BOJIH

JUTSL N30JIMPOBAHHON 00JIaCTH.
IInockue IInockast BOiHA KakK MpeebHbINA Cirydan Kontponbnas
JJIEKTPOMAarHUTHBIE cdepuueckoil BoiHbl. Pernienue cuctembl pabora
BOJIHBI ypaBHeHu MakcBeia [uisl INIOCKOU

prrOBOfI MoJsIpru3anunu JICBOTO U IPaBoOro




BpamieHus. Dpdext Dapanes. Mcnonp3zoBanue
s dexra Dapanes B Texuuke CBY.

Otpaxenue u

IIPEIOMIIEHUE TUIOCKUX
BOJIH Ha TpaHUIIE

paszzesna AByX cpen

CBs13b yIJIOB MAJCHUS, OTPAXKECHUS U
IIPEJIOMJIEHUS C 3JIEKTPOJUHAMUYECKUMHU
napametpamu cpell. [lepBblii 1 BTOpO# 3aKOHBI

Cuemnnyca. [IpencraBieHue npon3BoJIbHO
MOJIIPU30BAHHON BOJIHBI KaK CYMEpHO3UINH
HOPMAaJIbHO U MapajuieibHO MOJISIPU30BAHHBIX
BOJIH.

[TageHure HOpMaIbHO MOJIAPU30BAHHON BOJIHBI
Ha TpaHUIly pa3zesa IByX TUAIEKTPUUYECKUX
cpel. 3aKOHBI OTPAKEHUS U PETOMIICHHUSL.
KoaddunimenTts! oTpaxeHust U MPOXOKACHUS
(popmyner @penens). [Tanenue mapamienbHO
MOJIIPU30BAaHHON BOJIHBI Ha TPAaHUILy pa3zena
JBYX AUAJIEKTPUUECKUX cpell. SBieHue
MOJIHOTO MPOXO0XKIAeHUs, yron bprocrepa.
SIBieHME MTOJIHOTO OTPAKEHUS OT IPAHULIBI
paszzena ABYX AUAJICKTPUUYECKUX CPEl.

VY cnoBYsS BO3HUKHOBEHHUS [TOJIHOTO
OTpaKeHHUsl, CTPYKTypa MOJIs HAJ U MOJ
rpaHulel pasena, IOBEpXHOCTU paBHbIX (a3
Y PaBHBIX aMILTUTY/, (pa3oBasi CKOPOCTb,
JUIMHA BOJIHBI, CKOPOCTb IIEPEHOCA SHEPTUU.
[TonsiTre MOBEPXHOCTHOM BOJHBL. OTpakeHHE
OT UJeaJIbHO NMPOBOJISALIEH TOBEPXHOCTH;
CTPYKTypa HOJsl.

[TageHue na0CcKoOW BOJIHBI HAa FPaHUILy pa3jelia
JTURIIEKTPUKA U TorIomaromei cpeast. Heon-
HOPO/IHAs IIJI0CKAasl BOJIHA B MOTJIOLIAIOLIEH
cpene. OnpezneneHue NeHCTBUTEIBHOTO yIila
npenomiieHust. [IpoHMKHOBEHME OIS B
IPOBOJIHUK, TOBEPXHOCTHBIHN 3 (DekKT,
ri1yOuHa npoHukHoBeHus. [lonsarue
MOBEPXHOCTHOTrO nMnenanca. [Ipubnmkénnsle
rpaHu4HbIe yciaoBUsl JIeOHTOBHYA, YCITOBUS X

pUMEHUMOCTH. PacueT noteps sHEpruu B

MIPOBOJHHUKAX C TOMOIIbIO TPAHHUYHBIX
ycnoBuii JIeoHToBMYA.
IIpoxoxaeHue NI0CKON BOJIHBI UEPE3
wiactuny. [loHsTHE 2KpaHa as

AJIEKTPOMAarHUTHOTO 1oJid. TOHKHUE U TOJICThIE

9KpaHbl. MHOTOCJIONHBIE DKPAHBI.

3anuTa
n1abopaTopHOii
pab6otsl (JIP)

OO01me cBolicTBa
BOJIH,

B JIMHUAX MI€pCaavIn

pacnpoOCTPaHIIOIIUXCA HBIX TUHUN niepenaun. Knaccudukanus

HanpasinsieMble 371€KTpOMarHUTHbIE BOJHBI.
[Tonsatue o nuHUAX nepenayn. Tumsl perynsp-

HarpasJsieMbIX BOJIH: BoiHbI T, E, H,
TUOpUIHbBIE BOJIHBL.
Pemenue ypaBuenuii I'enibmrosbua s
HarpasJisieMbIX BOJIH. CBsI3b IMOMEPEUYHBIX
COCTaBJIAIOLIMX BEKTOPOB IOJIS C

PpOAOJIbHBIMHU. ITocTossaaas

3ammTa
"1abopaTopHOii
pabotsl (JIP)




(kpuTHYecKas JIHA BOJIHBI), JIMHA BOJIHBI B

XapaKTepUCTUUECKOE coNpoTuBiIeHue. O0mue

BOJIHOH B JINHUM Tepejaun. 3aTyXaHUe BOJH B

pacrpocTpaHeHusI, KpUTHYECKasi 4acTOTa
JVMHHAU Tiepeadn, (a3oBasi CKOPOCTb,

cBoiictBa BoJsH tuna T, E, u H. Ckopoctb
pacrpocTpaHeHus sHepruu. Jucnepcus.
[TousiTHe 00 OJTHOBOJHOBOM H
MHOTOBOJTHOBOM PEXHUMax padoThl. Mori-
HOCTbh, IEPEHOCHUMAs DJICKTPOMArHUTHOU

PEryJSpHBIX JINHUAX.

Iomabie
METAJUINYECKUE
BOJIHOBO/IBI

AJIs1 OAHOBOJJIHOBOI'O PEXHUMaA pa6OTBI. Toxu Ha

pakTepucTuku. BIiOOp monepevHbIx pa3mMepoB

[IpssMoyronbHBIE BOJHOBOABL. BonHbl Tuna E
u H. Ctpykrypa nosist. OCHOBHasi BOJIHA Tpsi-
MOYTOJIEHOTO BOJIHOBOJIa. Bb1OOp paszmepos

CTCHKAaX BOJHOBOJIA IPH BOJTHE OCHOBHOTO
tumna. Kosddurment ocnadnenus.
DNeKTpUYecKas U TETUIOBast IPOYHOCTD.
MHOTOBOJHOBBIN PEKUMBI PaOOTHI;
¢unbTpanus BICIIMX TUTIOB BOJIH. O01acTh
MPUMEHEHHUS MPSIMOYTOJIbHBIX BOJTHOBOJIOB.
Kpyribie BomHOBOIBI. CTPYKTYpa OISl BOJTH
tuna E u H. BoiaHa ocHOBHOrO THIIA M €€ Xa-

JUTS OJTHOBOJIHOBOT'O PEXKHMa PaOOTHI.
MHOTOBOJHOBBIC BOJIHOBOJIBI; CIIOCOOBI
(buabTpanuu BeICIINX TUIIOB BOJIH. O01acTh
MIPUMEHEHHUS KPYTJIBIX BOJTHOBOIOB.
BoutHOBOIBI CrIeIIMANIbHON (DOPMBI.
BomroBoas! I1-u H- 06pa3Hoii hopMel.

3alUTa
nabopaTopHOI
pabots1 (JIP)

JInnuu nepenayu ¢ T
BOJIHAMU

Koakcnanepuerii BotHOBOa. Bomna T
CTPYKTypa 10JIisl, BOJTHOBOE CONPOTUBIICHUE,
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.
DNeKTpUYeCcKas U TEII0oBasi IPOYHOCTb.
Kpurepun Bb160pa BOITHOBOTO
comnpoTtusieHus. ['oppupoBaHHbie
KOaKCHAJIbHBIE BOJIHOBOALI. O0J1acTh
MPUMEHEHHUS KOAKCUATbHBIX BOJIHOBOJIOB.

CummeTpudHast IBYXIIPOBOIHAS JTHHUS

nepenaun. Bonna T: crpykrypa noans,

BOJIHOBOE CONpOoTHBJIeHHE. Pacnipenenenue
TOKOB IO CEUEHHIO MPOBOHUKOB. BBIOOD
pa3MepoB MONEPEYHOr0 CEUEHUS JTMHUH.
Koadduiment ocnabienns. DnekTpudeckas u
TEIUIOBasi MPOYHOCTh. DKPAaHUPOBAHHBIE
JIBYXMPOBOAHBIEC TUHUU. JIMHUM TUNa "BUTas

napa". O0nacTb MPUMEHEHHsI IBYXITPOBOIHBIX

3aluTa
nabopaTopHO
pabots (JIP)




JIUHUU.

[TonockoBbie TMHUU TIEPEIAYU U UX

pazHoBUAHOCTH. CUMMETPUYHBIE U
HECUMMETPUYHBIE MOJIOCKOBBIEC JIMHUH.
CTpyKTypa 1moJis OCHOBHOM BOIHBI THHA T.
OCHOBHbBIE XapaKTEPUCTUKHU MTOJIOCKOBBIX
nuHui. BonHoBoe conmporuBienue. Beioop

pa3MepoB MONEPEUHOT0 CEYCHUSI.

MukpononockoBsle 1uHUM. [leneBas u
KOILTaHApHAas MTOJIOCKOBBIC JIMHUU: CTPYKTYpa
T10JIs1 OCHOBHOM BOJIHBI KBa3u-T Turma.
DJIeKTpUUEecKasi U TeIIOBas MPOYHOCTh
MOJIOCKOBBIX JIMHUHN. O0JIaCcTh MPUMEHEHHUS
MOJIOCKOBBIX JIMHUM.

10.

Marematuueckas
MOJIEIB JINHUHU
nepeaadn

Perynsapuas nunusa nepenaun. [Tanarommue un
OTpa)XeHHbIE BOJIHBL. OpPTOrOHAIBHOCTh
pacpoCTpaHsIOMIMXCs MaJA0IIEn U
OTpaXeHHOM BOJIH. HopmMupoBaHHOe
HaIpsHKEHUE U TOK B JIMHUU NIEPEIAUU.
BxonHoe conpoTHuBieHHE OTpE3Ka JINHUH
nepenavyu ¢ Harpy3koil. PesxumMbl paboTsl
muann. KoadduimenT otpakeHus,
koa¢dumeHT Oeryiei (cTosiueit) BOJIHBI.
VYcnoBue cornacoBaHus IMHUU C HArPYy3KOM.
Bnusiaue orpaxenus ot Harpy3ku Ha KITJ{
auHuM nepenayn. Kpyrosas HomorpamMmma
Bonsnepra-Cmurra. MeToibl y3K0IOJIOCHOTO
coriacoBaHus. YeTBepTHBOJIHOBBIN TPaHC-
dbopmarop conporuBneHuit. [llneidpuoe
coriacoBaHue. Mero/ bl IHPOKOIIOJIOCHOTO
COTJIaCOBAHUA.

3anuTa
1abopaTopHOii
pab6otsl (JIP)

11.

IIpumeneHnne MaTpu
st ananusa CBY
YCTPOICTB

BonHOBBIE MaTpHLIBI pacCesTHUS U NIEPEIAYN.
Pu3HUECKUl CMBICI JJIIEMEHTOB MaTPHUILIbI pac-
cesiHuS. 3aBUCUMOCTb 3JIEMEHTOB MaTpPHULIbI
paccessHus OT BBIOOpA IJIOCKOCTEH oTCUeTa.
Koad¢uimeHT orpakeHus Ha BXoje
HAarpy>K€HHOT'O YETBIPEXIIOIOCHUKA.
KackagHoe coeMHEHHE YEThIPEXIIOIFOCHUKOB.
Martpuisl paccesHUs POCTEUIINX
YETBIPEXIOJIFOCHUKOB. [IpuMeHeHne BoaHO-
BBIX MATPHIL 11 KOMIIBIOTEPHOI'O aHAIU3a
yctporicte CBU. Meton aekoMno3uiiuu.

12.

DeMEeHTHI JTUHUN
nepeaan

Bo30ysxaeHue 3J1eKTpOMarHUTHBIX BOJIH B
JUHUAX Tiepeaadn. Bo3OyauTenu TUIOB BOJTH.
CouneHeHus: U U3TUOBI TMHUH MTepeIayn.
Tpancdhopmatopsl TUITOB BOJTH. OMIBTPEI
TUIOB BOJH. KOpOTKO3aMKHYThIE MOPILIHH,
COTJIacOBaHHbIE HAarpy3ku. PazBeTBiieHue
nuHui nepeaadnd. KoHCTpyKTUBHBIE

HEOIHOPOJAHOCTHU: TuadparmMbl, peaKTUBHBIC
IITBIPH, ITEH(BI, CTHIKU IMHUN C pa3HBIMU

MONIEPEYHBIMU pa3MepaMu. YTIpaBJiIeHHE




SJICKTPOMAIrHUTHBIX BOJIH B JIMHUAX TICPCAAYH.

nossipu3aTopel. HanpaBsiieHHbIE OTBETBUTENH.

aMILTUTYI0H, a3oi 1 mosisipu3aluen
ATtTeHtoaTopsl, (hazoBpariares,

JIBOWHOI BOJIHOBOJHBIN TPOHHHUK.

13.

OO0BeMHBIE
PEe30HATOPBI

coOcTBeHHas (HEHArpy>kxeHHas1) 100pOTHOCTb.

JusnexkTpudeckue pe3oHaTopsl. Bo3Oyxknenue

KBaszucrarmonapHasie pe30HATOPHI.
Pe3onaHcHas yacToTa U J0OPOTHOCTH.
Pe3oHaTop kak OTpe30K JIMHUM NIepeaayn.
Knaccudukanus TumoB kojiebaHuii B
00BeMHBIX pe3oHaTopax. CBOOOIHBIC
(coOcTBeHHBIC) KOTeOaHMsI 00BEMHBIX
pe3oHaropoB. Pe3onaHcHast yacToTa,

By eHHBIE KOJICOaHHs pe30HATOPOB,
CBSI3aHHBIX C ICTOYHUKOM SHEPTUU U
Harpy3koil. Buemnss no6porHocts. [lomHas
(Harpy»xeHHast) JOOPOTHOCTh PE30HATOPOB.
[TpstMOYTOJTBHBIE ¥ IIMITUHAPUICCKIEC
pe3onaropbl. KoakcuanbHble U MOJIOCKOBBIE
pe3oHatopbl. OTKPBITEIC PE30HATOPHI.

BOJIH B pe3oHaTopax. [IpoxoaHsie
pe3zonaropsl. Ouiistpel CBY.

14.

N3ny4yenune
3JIEKTPOMAarHUTHBIX
BOJIH

HeonHopoaHbIE BOJTHOBBIE ypaBHEHUS IS
BEKTOPOB FAPMOHMYECKUX 3JIEKTPOMATHUTHBIX
nosied. CKasipHbII U BEKTOPHBIN
NMEKTPOAUHAMUYECKUE TTOTEHIUAIIBI
rapMOHHYECKUX TO0JIeH. DIIEKTPOMAarHUTHOE

I10JIE€ TIPOU3BOJIBHOIO UCTOYHMKA.

DneMEHTApHBIN ANEKTPUUECKUHN U3TydaTeb.
Omnpenenenne BEKTOPOB AIEKTPOMarHUTHOTO

II0JIsI, CO3/1aBAEMOT0 2JIEMEHTAPHBIM
INEKTPUYECKUM U3ITYdaTeIeEM B OJHOPOIHOM
HErpaHUYHOM MU30TPOIHON cpee. AHanu3

CTPYKTYpbI noJist. OcoOEHHOCTH 1oJIs B
onmxHeit 3oHe. [lone uznyyarens B nanpHeil
30HE: OPUEHTALUS BEKTOPOB
AIIEKTPOMAarHUTHOTO 10JIsA, (PPOHT BOJIHBI,
(bazoBast CKOPOCTb, XapaKTEPUCTUUECKOE
CONpPOTHUBIICHKE. JlnarpaMMa HaIrpaBJIE€HHOCTH
AJIEMEHTAPHOI0 MIEKTPUYECKOTO U3JIydaTeis,
KO3 (D PUIMEeHT HanpaBICHHOTO JICUCTBUS
(KH). N3ny4yaemast MOLTHOCTb U
CONPOTHUBIICHUE U3ITy4YECHHUS.
OneMeHTapHbI MarHUTHBIN U3J1y4aTeb.
Hcnonp3oBanne NpuHIHUIIA TBOMCTBEHHOCTH
JUISL OIIPEJEIIEHNS] BEKTOPOB

3JIEKTPOMArHUTHOTIO IOJIsI, CO3/1aBAEMOTO
3JIEMEHTAapHBIM MarHUTHBIM HU3JIy4aTeleM B
HEOTPAaHWYEHHON OJTHOPOJHON U30TPOITHOM

cpene. CTpyKTypa Mo u3aydaTess.
DneMeHTapHasi paMOyYHas aHTEHHA Kak




¢buznyecKkre aHaJIOTH JIEMEHTAapPHOT O
MarHMTHOI'O U3JIy4aTess.
OnemenT ['toiirenca. CTpykTypa moJist
anemeHTa ['roirenca. JluarpaMmma

pasioOBOJIH.

HanpasieHHoctu, KH/I. [Tpumenenue moaenu
areMeHTa ['Toirenca Ui aHanu3a u3JIy4eHus
anepTypHBIX aHTEHH U 3aJa4 JudpaKun

2.3.2 3aHATHSI CEMHHAPCKOI0 THIIA.

HaumenoBanue
pasnena

Temarnka NpakTUYECKUX 3aHATUN
(cemuHapoB)

®dopma TEeKyIIero
KOHTPOJIA

2

3

4

OCHOBHBIE YpaBHEHUS
AIIEKTPOMArHUTHOTO
0TSt

OcHOBHBIE ypaBHEHUS 3JIEKTPOMArHUTHOI'O
noJist - ypaBHeHus: MakcBemia. BekTopbl
AJIEKTPOMAarHUTHOTO IOJIS.
Makpockonuueckue napaMmeTpsl
MatepuaibHbIX cpel. Knaccudukanus u
BUIbI cpell. CKalsipHbIe U TEH30PHbBIE
napamerpsl cpea. MarepuanbHbie
YpaBHEHUSI.

VYpaBHenuss Makcsesia B
nuddepeHIMaIbHON U HHTETPATbHON
¢dbopme. YpaBHEHNE HEIPEPHIBHOCTH H
3aKOH coxpaHeHus 3apsaaa. CTopoHHHE
ncToyHuKH. [lonHas cucrema ypaBHEHUN
Makcseiuia ¢ y4€ToOM CTOPOHHUX
HUCTOYHHUKOB. [ITIOTHOCTH
3JEKTPOMArHUTHOM SHEPTUU U SHEPTHUS,
cocpenoToueHHas B oobeme. [noTHocTh
MOIIHOCTH U MOIIIHOCTb TEIUIOBBIX IOTEPh
U CTOPOHHUX MCTOYHUKOB. Y paBHEHUE
OanaHca /17151 MTHOBEHHBIX 3HAaYeHUH
MOIIIHOCTH B JU(depeHInaIbHON U
UHTErpaibHOI popme (Teopema
IToiitunra). ®u3nyeckas TpaKTOBKa.

IIpoBepouHas
KOHTPOJIbHAS
pabota, nmpoBepka
JIOMAIITHETO 3a/1aHuUs

I'pannuHbBIE YCIOBUS
ANEKTPOAUHAMUKHI

IToBeneHue BEKTOPOB Ha I'PaHHUILIE pa3jena
IBYX cpell. ['paHn4HbIE yCIOBHS IS
HOPMAaJIBHBIX U KacaTeIbHbIX
COCTABJISIFOLIIUX BEKTOPOB
AJIIEKTPOMArHUTHOrO 1osis. [’ pannyHbIe
YCJIOBHS Ha IOBEPXHOCTH UACAIBHOTO
IIPOBOJIHHKA.

IIpoBepouHas
KOHTPOJIbHAS
paborta, nmpoBepka
JIOMAIITHETO 3a/1aHHs

Tlnockue
AIIEKTPOMATrHUTHBIE
BOJIHBI

[Imockast BoaHA Kak NpeeabHbIN ciTydai
ceprueckoit BomHbL. Perenne cuctemsl
ypaBHeHU MakcBeia Jijis IIIOCKOM
OJIHOPOJIHOM BOJIHBI. CBOMCTBA IJIOCKOM
BOJHBL. CTpyKTypa 1nois, Bzaumuas
OpHEHTAIs BEKTOPOB 1ouisA, K03 durment
(ha3wl, (ha3zoBasi CKOPOCTh, CKOPOCTh
pacpoCTpaHEeHUs SHEPIUH,
XapaKTEPUCTUYECKOE CONPOTUBIIEHUE.

[IpoBepounas
KOHTPOJIbHAS
pabora, mpoBepKa
JIOMAILTHETO 3aJaHUs




OJIHOPOJIHOM cpejne ¢ moTepsimu. CBolicTBa

[Tnockue omHOPOAHBIE BOJIHBI B OHO-
POJIHOM U30TPOITHOM cpesie 6e3 oTeph.
[Tnockast ogHOpOJHAS BOJIHA B

BOJIH. /lucniepcroHHbIE CBOMCTBA
MOIJIOLAOUIEN CPEBL.
[Tonsapuzanus BoyH. JInHETHO
MOJISIPU30BaHHBIE BOJIHBI. BOJIHBI €
KpPYTrOBOH U 3JUIMITUYECKON
HOJISIpU3ALUEH.

[T1nockue oIHOPOAHBIE BOJIHBI B
OJHOPOJHOM aHU30TPOITHOM CpeJie.

OtpaxxeHnue u
IIPEIOMJICHUE
IJIOCKHUX BOJIH Ha
rpaHule pa3zena IByX
cpen

CBs13b yIJIOB NMAJACHUSI, OTPAKCHUS U
IIPEIOMJIEHUS C 3JIEKTPOIUHAMUYECKUMHU
napametrpamu cpef. [lepBbiii 1 BTOpoi
3akoHbl CHemns. [IpencraBnenue
MIPOU3BOJILHO MOJIIPU30BAHHON BOJHBI Kak
CYNEPHO3UIMY HOPMAJILHO U NTApAJUIEIBHO
MOJIAPU30BAHHBIX BOJIH.
ITanenne HOpMAIBHO NOJIAPU30BAHHOU
BOJIHBI Ha TPAHUILY pa3fiena JIByX
JTURJIEKTPUUECKUX CPell. 3aKOHBI
OTPaKEHUSI U MIPEIIOMIICHUS.
KoaddurmenTs! oTpakeHus u
npoxoxaenus (popmynsl Openens).

JOMalIIHET O 3aaHus

[IpoBepounas
KOHTPOJIbHAS
pabora, mpoBepKa

B JIMHUAX IICPCaadu

O61ue cBoiicTBa HanpasiisieMble 371€KTpOMarHuTHbIE [IpoBepounas
BOJIH, BOJHBL. [ToHsATHE O IMHUAX MepeaayH. KOHTPOJIbHAS
pacripocTpaHstomuxcsi|  THUIBI peryssIpHBIX JTUHHUNA epeaayn. pabota, mpoBepka

Kinaccudukanms HanpaplisieMbIX BOJIH:
Bontebl T, E, H, ruGpuiHbIc BOTHBL.
Pemenue ypasuenuit I ensmroinbna aist
HAIPABJISIEMBIX BOJIH.

JOMAITHETO 3aJaHusA

ITonsre [IpssMoyronbHBIE BOJTHOBOABI. BOsIHBI THITA IIpoBepouHas
METaJUIMYECKUE E u H. Crpykrypa nona. OcHOBHast BOJIHa KOHTPOJIbHAS
BOJTHOBOJIbI HPSIMOYTOJIBHOTO BOJIHOBO1A. Bb160OD paborta, npoBepka

pasMepoB Ul OJTHOBOJIHOBOTO PEKUMaA
paboTbl. TOKM Ha CTEHKaxX BOJIHOBOJA MPH
BOJIHE OCHOBHOTO THMa. Koapdunuent
ocnalneHus. DIeKTpuyecKas U TerioBas
IIPOYHOCTb.

JOMaIIHEr O 3aaHus

JInnuu nepenauu ¢ T
BOJIHAMH

Koakcnanpusiii BotHOBOA. Bomaa T
CTPYKTYypa oJisi, BOJTHOBOE
COIIPOTUBIICHUE, IEPEHOCUMAst MOILIIHOCTb.
CTpyKTypa TOKOB Ha BHEIITHEM U
BHYTpEHHEM MpoBoHUKax. OcnabneHue
BOJIH TuMna T mpu pacnpocTpaHEeHHH,
kod¢dutireHT ocnabiaeHus. Beicme TUIIBI
BOJIH. Y CJIOBHE OJTHO- BOJTHOBOT'O peKUMa
paboThl. DIEKTpUUECKas U TETLIOBAs
pouHOCTh. KpuTepun BrIOOpa BOTHOBOTO
conpotuieHus. 'oppupoBaHHbIe

IIpoBepouHas
KOHTPOJIbHAS
paborta, nmpoBepka
JIOMAIITHETO 3a/1aHHs

KOaKcHaJIbHbIE BOJIHOBOALI. O0IacTe




MPUMEHEHHUS KOAKCUAJIbHBIX BOJIHOBOJIOB.
CummeTpuyHast IBYXIIPOBOIHAS TUHUS
nepenaun. Bonna T: ctpykTypa noJs,
BOJIHOBOE CONIPOTUBJIEHME. Pacnipenenenue
TOKOB IO CEUYEHHUIO MPOBOAHUKOB. BriGop
pa3MepoB MONEPEUHOTO CEUCHUS JIMHUMU.

8. Marematuueckas | Perynapuas nunuga nepenauu. [lagaromume [IpoBepounas
MOJ1€/1b JINHUU U OTpaKEHHbIE BOJIHBI. OpTOrOHAJILHOCTD KOHTPOJIbHAS
nepenavyu pacipoCTpPaHSIOIUXCS MAJA0NIeH U pabota, npoBepka
OTpaXeHHOM BOJIH. HopMupoBaHHOe JIOMAIIHET0 3a0aHUs
HaAIpsDKEHUE U TOK B JIMHUM MepeIayu.
BxonHoe conpoTuBieHUE OTpe3Ka JIMHUU
nepegavy ¢ Harpys3Kkoil. Pexxumsl paboThl
muand. Kosgunuent orpaxenus,
kod(durmeHT Oerymieit (CTosYeH ) BOTHBI.
9. | IlpumeHeHHEe MaTPHIL BonHoBBIE MaTpULIBI paccestHUA U IIpoBepouHas
st ananu3a CBY | mepenaun. @u3nueckuid CMBICH 3JIEMEHTOB KOHTPOJIbHAS
YCTpPOMCTB MaTpHULIbI paccesiHUs. 3aBUCUMOCTD pabota, mpoBepka
AIIEMEHTOB MATPUIIBI PACCESIHUSI OT BBIOOPA | JOMAIITHETO 3aJaHUS
wiockocteit orcueta. Koaddumment
OTpakKeHHsI Ha BXO/JIE HArPYKEHHOTO
YeThIpexXnotocHuKa. Kackagnoe
COETMHEHUE YETHIPEXIIOTIOCHUKOB.
Marpuiisl paccestHus NPOCTEUIINX
YeThIPEXMOMOCHUKOB. [IprMenenue
BOJIHOBBIX MaTpPHIL U1l KOMIIBIOTEPHOTO
aHanu3za ycrporicts CBU. Merog
JIEKOMIIO3HIIHH.
2.3.3 JlaGopaTopHbIe 3aHATHUS.
Ne HaumenoBaHue 1a60paTopHBIX paboT Popwma Tekymero
KOHTPOJISI
1 3 4
1. WccnenoBanue CTpyKTypsl 0N  COOCTBEHHBIX BOJIH JIMHHM Otuer no
nepenaun CBY muanaszoHa. 11abopaTOPHOI
pabote
2. HccnenoBanue icrnepcuy 1 3aTyxaHus B IMHMX nepenaun CBY Otuer no
JIMara3oHa OCHOBHOM BOHBI H1o MpsIMOYTroibHOTO BOJIHOBOIA 11ab0paTOPHOI
pabote
3. HccnenoBanne 00beMHBIX PE30HATOPOB Ha OCHOBE BOJIHOBO/IA Otuer no
KpyrJoro ceueHus ¢ kojaedbanrem Hoix 11aDOpaTOpHON
pabote
4. DKcrnepuMeHTaJIbHOE HCCIIeI0BaHUE U NTPOBepKa rpaduueckoro Otuer no
pELIEeHHS 3a/1a4d COTJIaCOBAHMS JIMHUY MTEPEIau ¢ Harpy3Koi ¢ 11aDopaTopHON
MOMOIIBIO HOMOTrpaMMbl Bonbnepra-CMurra pabore
5. HccnenoBanue nonsipu3aviy JI1EKTPOMarHUTHBIX BOJIH Otuer no
nabopaTtopHoOit
pabote
6. Dddext Dapasest B KpyriioMm BOJIHOBOE Otyer mo
n1a0opaTOpHOI




pabore
7. HccnenoBaHye BOJTHOBOIHBIX HAMIPABICHHBIX OTBETBUTENICH U Ortuer o
MOCTOBBIX YCTPOHCTB nabopaTtopHoit
pabote
8. Mertonbl MmoaenupoBanust CBY ycTpoiicTB Ha KOMITbIOTEPAX Otuer no
nabopaTopHOi
pabore
9. MHUKpONOI0CKOBas TMHUA NEpeaadu, SKCIEPUMEHTAIHLHOE Ortuer o
HCCJIEIOBAaHHE BOJTHOBOTO COITPOTUBIICHUS U CPAaBHEHHE C nabopatopHoit
paccYUTaHHON MOJIENIBI0 HAa KOMIIBIOTEpE pabote
10. MeTo/1p1 Y3KOMOJIOCHOTO COTJIACOBAHUS JIMHUM C HArpy3KO Otuer no
(MozenupoBaHHe HAa KOMIIBIOTEPE) nabopaTopHOi
pabore
11. Pacuer nmonocoBoro gpuiabTpa Ha NOJOCKOBBIX JTMHHUIX Otuer no
(MozenupyeTcs Ha KOMITbIOTEPE) nabopatopHoit
pabote
12. ATTecTanus napameTpoB BEKTOPHOTO aHAJIU3aTopa leneu Otuer no
nabopaTopHOH
pabore

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB).
1. M3nyuenue 3apspKeHHOM YacTHIIbI B TIOJIE aMILTUTY/JHO-MOAYIMPOBAHHOW BOJIHBI.

2. CrexTpajabHble U NOJISPU3ALMOHHBIE XapaKTEPUCTUKU MOYIUPOBAHHOM

BHGKTpOMaFHHTHOﬁ BOJIHBI.

3. Karoae!l cnuuaTa.

4. CBoiicTBa NMEPUOAMYECCKUX BOJHOBOIOB.
5. JIBrkeHue 3apsHKeHHOM YacTHIIBI B TIOJIE YaCTOTHO-MOTyTIMPOBAHHOM

AJEKTPOMATHUTHOMN BOJIHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEeJIbHOI PadoThI
00Y4YAIIHUXCS M0 TUCHMILINHE (MOIYJII0).

No By CPC [Tepeuenpb yueOHO-METOAMUYECKOTO o6ecneqSHH;1 JUCLIUIUINHEI 110
BBITIOJTHEHUIO CAMOCTOSITETIbHOW paboThl
1 2 3
1 | IIpopabotka yuebHoro | Meronndyeckue ykazaHus O OPraHU3alUN CaMOCTOSITEIbHON
(TEeopeTUYecKoro) paboOTHI CTYJIEHTOB MO NUCIHUIUINHE « DJIEKTPOMArHUTHBIC MO U
MaTepuaia BOJIHBI», YTBEPKJCHHbIE Kadeapoil patnopusnku u
HaHOTeXHoJorui, npotokon Ne 7 ot «20» mapta 2017 r.
2 Beinonnenune MeTtoaudeckue yKka3aHus 10 OPraHU3aluN CaMOCTOSITEIBHON
MHJUBUAYAIbHbBIX paboThI CTYJIEHTOB 110 IUCHUIUIMHE «DNEKTPOMAarHUTHBIE MOJIS U
3aJaHui (MOATOTOBKA BOJIHBI», YTBEPKJCHHbIE Kadeapoil patnopu3nku u
co0011IeHNnH, HaHOTeXHoJoruM, mpotokoa Ne 7 ot «20» mapta 2017 r.
MpEe3EHTAIINIA)
3 |IToaroToBka K TeKymieMy| MeToandecKnue yKa3aHus M0 OpraHu3aIlii CaMOCTOSTeILHOM
KOHTPOJIIO paboThI CTYJICHTOB MO AUCHUILINHE «DJIEKTPOMArHuTHBIE MOJIS U
BOJIHBI», YTBEPKJI€HHbIE Kadeapoil paanodu3uKku 1
HAaHOTEXHOJIOruM, npotokosn Ne 7 ot «20» mapta 2017 r.
4 [ToaroroBka k Metoauueckue yKa3aHus 10 peHIeHHIo 3aa4 10 JUCIUILITUHE
MPAKTUYECKUM 3aHATHAM | « DJIEKTPOMArHUTHBIE MOJIST U BOJIHBDY, YTBEPKJIEHHbBIE Kadeapoit
pannodu3UKN U HAHOTEXHOJIOTUH, poTokoi Ne 7 ot «20» mapta
2017 r.




Y4eOHO-MeTOoIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHON pPabOThl 0Oydaromuxcs H3
qKcila MHBAINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBbS U BOCTIPUATHS HH(POPMAIIH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

- B (hopme 371eKTPOHHOTO TIOKYMEHTA.
Jjig U1 ¢ HapYIICHUSMHU CiIyXa:

- B Ie4aTHOU opMme;

- B (hopme 371eKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:
- B Ie4aTHOU (opMme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

3. O6pa3oBarejibHbIE TEXHOJIOTHH.

Jliig poBeieHUs BceX JIEKIMOHHBIX 3aHATUI UCIOIb3YIOTCS MYJIbTUMEINIHBIE CPe/ICTBA
BOCIIPOM3BEJCHUS AKTUBHOTO COAEP)KUMOTO, TO3BOJISIFOIErO CIYIIATENI0 BOCIPUHUMATH
0COOCHHOCTH H3ydaeMoil mpodeccuu, 3a4acTyi0 UrPAIOIUe PELIAONIyI0 POJib B MOHUMAHUU U
BOCIIPHSATHH, a TaKKe (POPMUPOBAHUU TPOPECCUOHATBHBIX KOMITETECHIIHH.

Bonbiias yacTe neKUUid U IPaKTUUECKUE 3aHATHUS IPOBOJSTCS C UCIIOIB30BAHUEM JIOCKU
U CIIPAaBOYHBIX MaTEPHAJIOB.

Yactp 1a60paTopHBIX pabOT BBIMOJIHIETCS HA OECIUIATHOM MPOTPaMMHOM 00eCTIeueHUN
GNL RFSimm99, MMANA, smithchart. Bonee 80% maboparopHbIXx pabOT MPOXOIUT Ha
BoeHHBIX 00pa3iax CBY ob6opynoBanus B mupokoM auamnazone 4actot (10MI'LL — 75I'TLY).

4. OueHo4YHbIe CPeACTBA JJIsl TeKYILIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTalMu.

4.1 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeleHNsl TeKyled aTTecTAlMH.

BapuaHTBI KOHTPOJIBLHBIX padoT.
Bapuanr 1.

1. DnekTpoMarHMTHOE MOJie KaK OCOOBIM BWA MaTepuu. DIEKTPUYESCKHN 3aps] Hu
JJIEKTPUYECKUN  TOK. OJEKTPUUECKOE M  MarHMTHOE MOl Kak JiBa  IPOSABIICHUS
AJIEKTpOMarHuTHOro nosid. I[IpenMer u3yueHus MakpoCKOIIUYECKOM 3EKTPOAUHAMUKH.

2. Teopema I'aycca mid 3JIEKTpPOCTaTUYECKOro IOJsA M mocryinar Makcsemna. Tperse
ypaBHeHMe MakcBeula B MHTerpajibHoW M JauddepennmanbHoil  popmax. CrpykTypa u
buznyecKuil CMBICI.

3. 'paHn4HbIE YCIOBUS HA IOBEPXHOCTH MI€ATBHOIO ITPOBOJHMKA.

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

5. IlapameTpbl MONEpPEeYHBIX 3JIEKTPOMArHUTHBIX BOJIH B JIMHUSAX Nepefadd. Y CIOBHS
cymectBoBaHus. Ilonepeunslii ko3dduuuent pacnpoctpanenus. PazoBas U IpynnoBas
CKOPOCTH.

6. Kpyrnsiii BotHOBoA. KoHcTpykius. [locTaHOBKA 37IEKTPOIMHAMUYECKON 33aaul U €€
0COOEHHOCTH B CIIy4asX 3JIEKTPUUECKUX U MAaTHUTHBIX BOJIH.

Bapuanr 2.

1. OcHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHOrO nosst. [IoHnepoMoTOpHBIE CHITBIL.

2. YerBeproe ypaBHeHHE MakcBela B MHTETpaibHON U auddepeHnnansuoi Gpopmax.
Crpykrypa 1 GU3MUECKUN CMBICIT.

3. MOHOXpOMAaTHYECKOE 3JIEKTPOMArHUTHOE IMoyie. MeToa KOMILJIEKCHBIX aMIUIUTYH.
VYpaBHenuss MakcBenna 118 MoOHOXpomaTthyeckoro moss. KomriekcHas ausnexTpuyeckas
IIPOHUIAEMOCTD Cpebl. JAUAIEKTPUUECKHUE TOTEPH.

4. BonHbl B IpOBOJAIINX cpefax. [ myOrHa MpOHUKHOBEHMS MOJISl B MaTepuUall.

5. [TapaMeTpsl 3AEKTPUUECKUX IJIEKTPOMATHUTHBIX BOJIH B JIMHUAX Nepeaayu. Y CIOBUS
cymectBoBanus. [lonepeunslii ko3dduuument pacnpoctpanenusi. PazoBas U IpynroBas
CKOPOCTH.

6. CTpyKTypa noJisi ¥ mapaMeTpbl OCHOBHOM BOJIHBI KPYIJIOTO BOJTHOBO/A.

Bapuant 3.

1. Makpockonuyeckue mapamMeTpbl cpeabl. Buabsl cpen M X KiaccuuKamus 1Mo

XapakTepy B3aUMOJEHCTBUS C 3JIEKTPOMarHUTHBIM I10J1IeM. MaTepuanbHble ypaBHEHUS.



2. 3aKOH COXpaHEHMsI DJIEKTPUYECKOIO 3apsAa M ypaBHEHUE HENPEPHIBHOCTH JIMHHUM
3NIEKTpHUYECKOro Toka. 3akoH OMa B ntuddepenuansHoi popme.

3. bamanc »Hepruum dAIeKTpoMarHuTHoro mnoiyig. Teopema YmoBa-IloliHTHHTA.
Ou3MUeCKuil CMBICT ClIaraeMbIX BXOJIIMX B ypaBHeHHE Oananca. [IIO0THOCTh MOTOKA SHEPTUU
OJIS.

4. ITpuHIUIB paObOTH! HANIPABJIAIOLIMX CUCTEM. 3aKpPbIThIE U OTKPBIThIE JINHUY II€pPEeJayu.

5. TlapameTpbl MarHUTHBIX 3JEKTPOMArHUTHBIX BOJH B JIMHUSX IEpenadyu. Y CIOBHUS
cymectBoBaHus. Ilonepeunslii ko3dduuuent pacnpocrpanenus. PazoBas U IpynnoBas
CKOPOCTH.

6. 3aTyxaHue HanpasJiieMbIX BOJH. [loTepu B 3al0NHEHNH U B METAJUIMYECKUX CTEHKAX.
KommekcHeiii  kodddurment pacnpoctpanenus. Koadduinment 3aryxanuss u TiryOuHa
IIPOHUKHOBEHUS N0JIS1 B CTEHKU BOJHOBOJA.

Bapuanr 4.

1. 3akon mnomHoro Toka. IlepBoe ypaBHeHMe MakcBemna B HMHTErPAIbHON H
muddepenimanboil  Gopmax. CTpykTypa u ¢u3ndeckuid cMbIci. TOKM NPOBOAMMOCTH H
CMEILICHUS.

2. Knaccuduxkanus snnekrpoarnHaMudeckux 3aaad. CteneHb B3auMHONW 00YCIOBIEHHOCTH
AIIEKTPUYECKOTO U MarHUTHOT'O TOJIEH.

3. bananc »sHeprum MoHOXpomaruueckoro mnoss. Teopema VYmosa-IloliHTuHra B
KoMIuiekcHoM ¢opme. Cpennee 3HaueHue Bekropa [loiintrnara. bananc akTHBHON M peaKTUBHOM
MOIIIHOCTEH.

4. Kiaccudukanus HanpapiasieMblX BOJH. [IpofonbHble mONEpevHble BOJHBI U
ruOpugHbie BOMHBL. CBS3b MEXAY MPOJOJBHBIMH M TONEpEeYHbIMH KommnoHeHTamu OMII B
JUHUSX NIEpeladH.

5. IlpsmoyronbHelii BosmHOBOA. KoHcrpyknumsa. IlocTaHOBKA 3IEKTPOAMHAMUYECKOU
3a/1a4i U €e OCOOCHHOCTH B CIy4asiX 3JIEKTPUUECKUX U MarHUTHBIX BOJIH.

6. I'paHnuHBIE yCIOBHS Ha MOBEPXHOCTH, OIPAaHUYMBAIOIICH HANPABISAIOUIYIO CHUCTEMY.
TokM Ha cTeHKax KpyIJoro BOJHOBOJIA B PEKUME OCHOBHOW BOJIHBI.

Bapmuanr 5.

1. 3aKoH 351eKTpOMarHUTHOM MHAYKIMU. BTopoe ypaBHeHue MakcBenia B UHTErpajibHON
u muddepenmuansHoi popmax. CTpykTypa U PU3HUECKUI CMBICI.

2. TI'paHmunble yciaoBHSI Ha TIOBEPXHOCTM pas3jlena CcpeAd € Pa3IMYHBIMU
MaKpOCKONUYECKUMU NTapaMeTpaMu. [loBepxXHOCTHBIE 3apsi/ibl U TOKU

3. BosHOBBIE ypaBHEHUs M MOHOXpoMarudeckoro mnojs. OIHOpOAHBIE U
HEOJITHOPOJAHBIE YpaBHEHMsI [ enbMrosbLa.

4. Ilapamerpsl HampaBisieMblx BOJH. llomepeuHblit ko3 UIMEHT pacnpocTpaHEHHUs.
Kputnueckass [uiMHa BOJIHBI M KpPUTHYECKas dYacToTa. BonHa OCHOBHOrO THMa. YCIIOBHE
OJIHOBOJIHOBOTO PEXHUMA.

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

6. CTpykTypa mojis M mapaMeTpbl HAIpaBJIIEMbIX BOJIH B KOAKCHAJIbHOM BOJIHOBOJIE.
BonnoBoe conporunenue. KoHCTpyKTHBHBIE 0COOEHHOCTH KOAKCHATIbHBIX BOJTHOBO/IOB.

4.2 ®oHJ1 OLIECHOYHBIX CPE/ICTB A/l MPOBEJACHUS MPOMEKYTOYHOM aTTeCTAUH.

KoHnTposbHbIe BONPOCHI 110 AUCHHUIIIMHE.

1. Beenenue. OcHOBHbIE MOHATHS U onpeaenenus Teopun IMIL.

1.1. Ha3oBuTE OCHOBHBIE HCTOPUYECKUE 3TaIlbl pa3BUTHs Teopuu OMII.

1.2. Haiitre omnpeaenenue OMII, snekrpudyeckoMy 3apsly, NEpEYUCIUTE OCHOBHbBIE
cBoiictBa OMII.

1.3. MoxHzo nu OMII pazaenuTs Ha 3JIEKTPUYECKOE U MarHUTHOE OIS ?

1.4. Jlaiite onpenenenue BEKTopam, Xxapakrepusyromum OMIIL.

1.5. YUeM BEKTOPHOE MOJIE OTIANYAETCS OT CKaJISIPHOTO?

1.6. Ha3oBHUTE OCHOBHBIE OTIINUUS MEXKY MOHATHAMHU «I10JI€» U «BEILIECTBO.

1.7. YkaxxuTte equHUIIEI U3MEPEHUsT OCHOBHBIX BeananH DMIT.

1.8. Kak knaccuuuupyroTcst BEKTOpHBIE TOJS?

1.9. JlaiiTe onpenesieHne rpaiueHTy, TUBEPreHIUN, POTOPY BEKTOPHOT'O ITOJIA.



1.10. Haiite onpeneneHue UUPKYIALIUHA U IOTOKY BEKTOpA.

1.11. 3amumure cucreMy ypaBHeHHM MakcBemia B WHTErpalibHOM (opme, yKaxuTe
du3nUeckoe conepKaHue KaxJa0r0 YpaBHEHUS CUCTEMBI.

1.12. 3amumure cucreMy ypaBHeHHE MakcBemia B auddepeHnuanbHon  hopme,
YKaKUTE (PU3MUECKOE COACPKAHNUE KAXKIOTO YPABHEHHS CUCTEMBI.

1.13. B gem 3akmrouaercs 3aciyra Makcsesia B GopMupoBanuu Teopuu IMII?

1.14. Kakas ¢opma ypaBHeHuii MaxkcBemna (auddepeHuunanbias Ui WHTETpaIbHAs)
Jy4iiie oTpaxaert cBoiicta OMII?

1.15. Kakoe ypaBHeHue MakcBeia OnuchiBaeT 3aKkoH DM HHIYKIMH?

1.16. Kakoe ypaBHeHue Makceiia 060611aer 3akon buo—Capapa?

1.17. Ha xakue Ki1acchl MOXKHO Pa3JeIUTh CPeabl 1o tg &7

1.18. [akite ¢GhOpMyITHpOBKY TPAaHHYHBIX YCJIOBHH [JI1 HOPMAaJIbHBIX COCTaBJISIOIIUX
BekTOpoB OMIL.

1.19. ChopmynupyiiTe TpaHUUYHBIC YCIOBHS JIJISl KacaTeIbHBIX COCTABIISIONINX BEKTOPOB
OMIL

2. DHeprus u MontHocTh DMIT.

2.1. Chopmynupyiite 3akoH Oananca sHepruu aiss IMIL

2.2. Vkaxure (HU3NUECKUN CMBICT, MPaBUIa OPUCHTAIIUHU, SIUHUILY U3MEPEHUSI BEKTOpa
[TolinTHHTA.

2.3. Ha3oBuTE OCHOBHBIE PA3HOBUIHOCTU MOITHOCTEH.

2.4. [Ipoananmuzupyiite 6ananc sHepruu IMII B 3aMKHYTOM MOCTIEA0BATEIIBHOM KOHTYPE
C oTepsiIMH U 6€3 OTEePh.

2.5. Kakue BeIMUMHbI XapaKTepU3yIOT U3MEHeHue 3anaca OM sHepruu B cucreme?

2.6. KakoB cMbIci MHUMOM 4acTH BekTopa [[oMHTHHTIa 1 MOIITHOCTH U3ITy4eHUs?

2.7. Kak onpenensercs BekTop [1oiiHTHHra H30TPONHOIO HCTOYHUKA?

3. Pemenust ypaBHenuii MakcBesuia pH 3aJaHHBIX HCTOUYHUKAX.

3.1. Yem BonHa oTiIMYaeTcs OT KojebaHus?

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

3.3. CnenyeT 11 U3 BOJHOBBIX YPaBHEHUN HE3aBHCHUMOCTD AJICKTPUUYECKON W MAarHUTHOU
coctaBisromux OMII?

3.4. MoxHO 1 cunTaTh cBeT DM BOJIHOM?

3.5. Kakue ynpoiieHust BO3SMOXXHbI B BOJIHOBBIX YPaBHEHMSX JUIs cpell 6e3 morepb?

3.6. MOXHO 1 110 BHIY DJIEKTPUUYECKON HIJIM MAarHUTHOM COCTaBJISIONIEH ritockoit OMB
ONPEAEINTh PAcIoJIOKEeHUEe Ipyroi cocrasistonied OMII u HampaBieHHe pacnpoCTpaHEHUs
OMB?

3.7. Yro npexncrasisieT co0oii mpocTeiiiiee pelieHre cucTeMbl ypaBHeHn MakcBena?

3.8. [aiiTe onpenenenre BOJIHOBOTO (PpOHTA.

3.9. Tlouemy mNJIOTHOCTh MOTOKAa 3HEPrUU C(HEPUUYECKON BOJHBI YMEHbBIIAETCA IPH
yZaJeHUH OT UCTOYHMKA JIaXKe B POCTPAHCTBE 0e3 nmoTepsb?

4. TInockue BOJHBI B OJJHOPOJHOM cpene.

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

4.2. YeM OTJIMYAIOTCS OJTHOPOHBIE M HEOTHOPOHBIE TIJIOCKHE BOITHBI?

4.3. Naiite onpeneneHue KodppuureHTam 3atyxanus u ¢as3sl miockon SMB.

4.4. UYem otnnyaercs BOJHOBOE YHCIO OT KOMIUIEKCHOTO  Ko3(dduimenra
pacnpocTpaHeHus?

4.5. KakoBa poCTpaHCTBEHHAs CTPYKTypa Mockoit OMB?

4.6. Kak onpenenuTs HanpasieHUe pacpocTpaHeHuss OMB?

4.7. Kak c MOMOIIBIO TOHATUS «TOJNIIMHBI MOBEPXHOCTHOTO CJIOS» MOXKHO OIICHHUTH
IIPEUMYIIECTBEHHYIO KOHIIEHTpaluo OMII?

4.8. aifTe onpezeseHne OCHOBHBIM XapakTepuctukam OMB.

4.9. Yem rpynnoBasi CKOpOCTb OTJIMYAETCS OT (a30BOit?



4.10. Moxer nu ¢a3oBast CKOPOCTb UMETh OECKOHEUHOE 3HaYeHHE?

4.11. Yem BOTHOBOE CONMPOTUBIICHUE OTIMYAETCS OT XapaKTEPUCTUUECKOTO?

4.12. SBnsercs 14 rpynmnoBasi CKOpoCTb CKOPOCTBIO NIEpPEaun SHEPTUU?

4.13. [Jaiite onpeaenaeHue TUdJIEKTPUKa C TOUKHU 3peHus Teopun DMIL.

4.14. Maiite onpeneseHne NIpoBOIHNUKA C TOUKH 3peHus Teopuu OMIL.

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

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

4.17. Kaxkue pa3HOBUIHOCTH JAMIJIEKTPUKOB MOXKHO BBIJIEIUTH B 3aBUCHUMOCTH OT
MOJIEKYJISIPHOM CTPYKTYpPHI BelecTBa U DM CBONCTB?

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

4.19. Yxaxute (pU3NIeCKue OCHOBBI MUKPOBOJIHOBOTO Harpena.

4.20. CpaBHUTE XapaKTEPUCTUKH pacnpocTpaHeHuss OMB B IuajieKTpuKax ¢ MoTepsmi,
0e3 oTeph U B MPOBOSAIINX Cpeaax.

4.21. VYkaxuTe OCHOBHBIE OCOOCHHOCTH YaCTOTHOW XapaKTepUCTUKU H JaiTe
XapaKkTEePUCTUKY MOBEICHUS UMIIEaHCa IIPOBOJHUKA.

4.22. JlaiiTe XapaKTepUCTUKY I'PaHUYHBIM YCIOBHSIM JUUISl U/1€aIbHOTO ITPOBOAHMKA.

4.23. KakoBbl KpuTepuu BIOOpa MeTaljIa i1l 9KpaHUPOBAaHUSI MpocTpaHcTBa oT DOMII?

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

4.25. Ilouemy rpynmnoByto ckopoctb DMB B MeTasuie MOKHO NPUHATH PABHON HYIIIO?

4.26. MOXHO JI1 UCTIOJIb30BATh MUKPOBOJHOBYIO II€Ub JJIsI HATPEBA METAJJIOB?

4.27. Jlaiite xapakTepucCTHKy TmoBeaeHusi kodhduumenra 3aryxanus OMB s
MIPOBOJIHUKA U IUAJIEKTPUKA C POCTOM YaCTOTHI.

4.28. KakoBa 4yacTOTHas XapakTepuCTHKa Kod(duimeHnta ¢aspl A MPOBOAHUKOB U
JIUDJICKTPUKOB?

4.29. Jlaiite ompenenenue noispuzanuu OMB u ykaxutre OCHOBHBIE Pa3HOBMJIHOCTU
MOJISIpU3ALUH.

4.30. MoxHno mu u3 nByx OMB nuueliHON nonsipuzauuu noiaydutb OMB kpyrosoit
nojsipuzanuu’?

4.31. Moxuno mu u3 nByx OMB kpyroBoil nonspuzauuu noiayuut OMB nuneitHol
nossipuzanuu’?

4.32. AHTeHHa HacTpoeHa Ha npueM OMB onpenenenHoil nonsipuzauuu. byaer nu ona
npuHUMate OMB ¢ nonsipuzanueit, OpToroHanbHON OCHOBHOW?

5. Knaccudukanus OMIIL. CkanspHblii 1 BeKTOpHBINA oTeHnans OMIL.

5.1. Jlaiite ompeneneHue dNEKTpOoAMHAMHUYeCKMM noreHuuanam OMIL Yro naer
BBEJICHUE 3JIEKTPOJUHAMUYECKUX OTEHIIUAIOB?

5.2. C mnomoupl KAakoro M3 JJIEKTPOAMHAMUYECKUX IOTEHUUAIOB  MOXKHO
0XapaKTepHU30BaATh MOTEHLIUAIBHYIO SHEPTHUIO 3aPSAA0B B AIEKTPOCTATUYECKOM I101e?

5.3. Kakoii mnoreHuuan cBs3aH C TOTEHLHAIBHOW SHEprueil TOKOB B cCiyyae
CTaIlMOHAPHOT'0 MAarHUTHOTO MOJs?

5.4. KakoBo MecTO 3JEeKTpOJMHAMHYECKMX MNOTeHIMaaoB B Teopur OMII u Teopuu
aHTEHH?

5.5. IloueMy OTEHIIMANIBI HA3bIBAIOT «3aMa3/IbIBAIOIIMU?

5.6. MOXHO JIM CKaJIAPHBIN MOTEHIIMAT HAa3BaTh «IJIEKTPOCTATUYECKUM»?

5.7. Ha kakue kiaccbl MOXHO pasaenuts OMIT?

5.8. [laiite ompeaeneHUe OCHOBHBIM pasHOBUAHOCTAM OMII. VYkaxure OCHOBHBIE
ocobenHocti DM mporecco st DMIT pa3aTMuHBIX TUIIOB.

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

5.10. Kakue ynpouienus B ananuze IMII qonyctumsl AJig BeCbMa BBICOKUX YaCTOT?

5.11. Ilpu kakuxX ycIoBHSX MPUMEHMMO MOHATHE «KBasucTanuoHapHoro OMII»? Kakue
YIPOILEHNS B aHAJIU3€E TOIYCTUMBI JUIsl KBazucTauonapHoro OMII?



5.12. Kakoe cxocTBO HAOIIOAAETCS B ABICHHUSX 3JICKTPOCTATUKU M MAarHUTOCTATHKU?

5.13. Kakue aHaJIOruu CyIIECTBYIOT y CTAaTUYECKUX U CTallMOHApHbIX OMII?

5.14. TIpu KaKuX yCIOBHUSX MOKHO IIPpeHeOpedb BOTHOBBIM xapakTtepom DMII?

5.15. Kakue npuHIUIUAIBHBIE OTINYUS CYIIECTBYIOT MEXKAY 3aKOHAMH 3JIEKTPOTEXHUKHU
Y JIEKTPOIMHAMUKN ?

5.16. Ha3oBuTe OCHOBHBIE JOMYLIEHUs, I[IO3BOJSIIOIIME IEPEUTH OT 3aKOHOB
AJIEKTPOJMHAMUKHN K 15 OCHOBHBIM YpaBHEHMSIM D3JIEKTPOTEXHMKH U TEOPUU DIIEKTPUUECKHUX
nenei.

6. OMB Ha rpanuiie paszena cpe/.

6.1. Chopmynupyiite 3akonbl CHemIHyca.

6.2. SIBnsAlOTCA JIM 3aKOHBl OTPAKEHUS M NPEIOMIIEHMSI IUIOCKUX BOJH Ha IpaHULE
paszzena cpen GyHIaMeHTAIbHBIMU 3aKOHAMH MPUPOIBI?

6.3. Jlaiite onpenencHue KOdQGUIMEHTaM OTPaXeHUS U MTpoxoxacHus. KakoBa o6macTh
3HAYEHHUM 3THUX BEIUYHUH?

6.4. KaxoBo noseaenne OMB napaienbHol nosasipyusalvy Ha TpaHULe pasjesna cpen’?

6.5. Oxapakrepusyiite nopegeHne OMB nepneHIuKyIapHOW MONSPU3ALMU Ha TPAHULIC
pazzena.

6.6. YKaxxuTe yCIOBHE COTIaCOBaHUs CPE/.

6.7. Ha3oBuTe ycaoBUsI MOJTHOTO IPOXOKACHHUS.

6.8. HazoBute ycnoBus MOJTHOTO OTPaXKEHHUS.

6.9. [Ipu kpuTHueckoM yrjie maJeHUsl ucuezaeT mpoluieamas BoiHa. Yrto Habmomaercs,
€CJIM yroJI MaJieHHsl OOJIbIIE KPUTUYECKOTO?

6.10. Kak usmenstorcs ycioBus npoxoxxaeHuss OMB uyepes rpanuily pasaena B cpesax
noTepsAMu?

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

6.12. [laiiTe onpeneneHue cTosiue BoJaHe U 00bsicHUTe ocobeHHoctu ee OMII.

6.13. Tlouemy crosiuas DOMB He mnepeHOCHT 3Hepruro, XOTs BekTopsl ee OMII
CYILIECTBYIOT U HE PaBHbI HYIIO?

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

6.15. MOHO 71 TOAYYUTh CTOSTYYIO BOJIHY U3 O€rylIX BOJIH?

7. OCHOBHBIE TEOPEMBI M IIPUHLIUIIBI AIEKTPOAUHAMUKH.

7.1. ChopmynupyiiTe ycaoBue u3mydeHusi Ha 06CKOHEUHOCTb.

7.2. Kakoiil cMBICII UMEET TeOpeMa €ANHCTBEHHOCTH?

7.3. JaiiTe XapakTepUCTUKY MPUHIUITY ABOWCTBEHHOCTH.

7.4. JaiiTe onpeneneHne NpUHLIAITY B3aUMHOCTH.

7.5. Kakoe 3HaueHue NpUHLKI B3aUMHOCTH UMEET J1JIsl TEOPUU aHTEHH?

7.6. [laiiTe XapaKTepUCTUKY TPUHIIUITY SKBUBAJIECHTHOCTH.

7.77. Jaite onpeneneHue npuHuuIy [ roMrexca.

7.8. Kaknme ympomenus B aHaiuze OMII BO3MOXHBI € TIOMOLIBIO IPHUHLUIA
CYMEPIIO3UIINH?

7.9. NaiiTe XapakTepUCTUKY IPUHIUITY 3JEKTPOIUHAMHUYECKOTO MOJ00US.

7.10. ITpuBenuTe mpUMeEpHI AIEKTPOIUHAMUYECKH MOJOOHBIX 3a7a4 U CHCTEM.

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

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

8. Mznyuenne DMII.

8.1. [IpuBeauTe MpuMEpHI «BPEAHOTO» U IOJIE3HOT0» U3ITYyUEHHUS.

8.2. JlaiiTe XapaKTepUCTUKY 30HAM U3Iy4YEHHs] AaHTECHHBI.

8.3. Ykaxure ocodernoctu DMII B nansHeEN 30He.

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

8.5. Kak ompezensercst paccTosiHue JaIbHEH 30HBI?

8.6. Ha xakue cocraBisomue AeaiT KoMiulekcHyto J{H?



8.7. OnummuTe OCHOBHBIE PAa3HOBUIHOCTH 3JIEMEHTAPHBIX HU3JIydaTeleH.
8.8. Kakume mnpubmmkeHuss WUCNONB3YIOT Tpu omnpeaeneHun OMII sneMeHTapHBIX

U3JIydaTesen.

8.9. laiite xapaktepuctuky IMII snexkrpudeckoro aunosist. Onumure IH.

8.10. Jlaiite xapaktepuctuky DMII nunosns ['epria B 6mmkHEH 30HE.

8.11. JlaitTe xapaktepuctuky OMII a51eKTpruecKOro JUIos B TaJIbHER 30HE.

8.12. [laliTe XapaKTepUCTUKY CBOMCTBAM 3JIEMEHTAapHbIX u3inydarenend. Onumure IH.
8.13. JlaitTe onpenesieHue COMPOTUBICHUIO U TPOBOAMMOCTH HU3TyUCHHUS.

8.14. YkaxuTe OCHOBHbIE OTJINYUS MAarHUTHOT'O JTUIIOJIS OT JIEKTPUUYECKOTO.

8.15. Kak peanuzyercst MAarHUTHBIN JUTIOJb B MPAKTUYECKUX KOHCTPYKIIUSX ?

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

8.17. Jlaiite xapakTepucTHKy u3iydartento [roirenca. Onummre ocobernHoctu JIH

usiydarens I roirenca.

8.18. OOBsichute oTiMuus B A(H(PEKTUBHOCTH HU3IYYCHHs JIBYXIPOBOJIHON JIMHUM W

BUOPATOPHOI aHTECHHBI.

8.19. O6bsacHute, kak LC-KOHTYp caenaTh U3Iydaromeid CUCTeMOH.

9. OMB B aHU30TPOIHOM cpejie.

9.1. Jaiite onpenenenrue aHU30TPOMHOU cpesl. [IpuBenruTe npuMepsl TaKuX Cpes.

9.2. MaiiTe onpeneneHre rTupoOTPOIHON CPEIbL.

9.3. Uto Takoe mpoa0JbHbIN (heppOMarHUTHBIN pe30HaHC?

9.4. Naiite onpenenenue 3pdexry Dapanes u nocrosaHoi Dapanes.

9.5. Onummre cBoiicTBa OOBIKHOBEHHOM U HeoObIkHOBeHHOW OMB B momepeuHo-

HaMarHW4eHHOM (eppure.

JIII.

9.6. [aiiTe xapakTepucTHKy noseaeHus BekropoB IMII B peppure.

9.7. Jlaiite onpeneneHre MonepevyHoro (eppoMarHuTHOIO PE30HAHCA.

9.8. Onumute 3¢ dpext Korrona — MyroHa.

9.9. YkaxxuTe BO3MO>KHbIE IPUMEHEHUS aHU30TponuH (hepputoB B TexHuke CBY.
10. ITonsTue o nudpakuuun IMB.

10.1. [laiiTe onpeniesieHue SIBICHUIO TUPPAKITUH.

10.2. JaliTe XapaKTepUCTUKY OCHOBHBIM METOJIaM PEIIEHUS 3a7a4 AUPPAKIIIH.
10.3. KakoBbI ipeiesibl IPUMEHUMOCTH METOJIa TEOMETPUIECKOMN ONTUKHU?

10.4. Kakue ocoOeHHOCTH UMEET METO (PU3NYECKON ONTHKH?

10.5. Jlaiite onpeneneHue 30HaM OpeHens.

10.6. Kakue ocobennoctu umeet nudpaxmus OpayHrogpepa’?

11. OcHoBHble pazHoBugHocTu JIII. OOmKe cBOMCTBA BOJH, pacHpOCTPaHSIONIUXCS B

11.1. Ha¥iTe onpeneneHre HANpaBIsSIOMIMM CUCTEMaM.

11.2. Kakue oTIMuus UMEIOT PETYIISIPHBIE U HEPETYIISIPHBIE JINHNAN?

11.3. Kak knaccudunupyrores Hanpasisgembie OMB?

11.4. Kak MOXHO HCIOJNB30BaTh CBSI3b MEXKIAY MPOJOJBHBIMU U IONEPEYHBIMU

KOOpJMHATaMU IIPH aHajIu3e HanpasisiemMblx OMB?

11.5. Jaiite onpenenenue T, E, H u rubpuaHsiM BoHaM.
11.6. Ha xakue TUIIBI MOKHO pa3eliuTh JIMHUU Nepeiaul 110 KOJUYECTBY HE3aBUCHUMBIX

IIPOBOASIINX TOBEPXHOCTEN?

11.7. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY NAapaMETPOB JIMHUM Nepeladyd OCHOBHBIX

KJIaCCOB.

11.8. Kakue pa3sHOBUAHOCTH BOJTHOBOJIOB IIPUMEHSIOTCS B PATHOTEXHUKE?
11.9. Maiite XapakTepHCTUKY pacrpocTpaHeHust DMB B 0/THOCBA3HBIX BOJIHOBOAAX.
11.10. [aiite XapaKTepUCTUKy YaCTOTHOM 3aBUCUMOCTH TPyMmmoBod u (Ha3oBoit

CKOpOCTCﬁ B OJJHOCBS3HBIX BOJIHOBOJaX.

11.11. Otnugaetcs i JyIMHA BOJIHBI T€HEpaTopa oT JiinHbel DMB B BotHOBOIE?



11.12. Yem orpaHWuYMBaeTCs YPOBEHb IMEpEIaBaeMOil MOIIMHOCTH B OJHOCBS3HBIX
BOJIHOBOJAX”?

11.13. Yem orpannuuBaetcs padoyast ojsoca 4acToT OJHOCBSA3HBIX BOTHOBOJIOB?

11.14. Kako¥# TuIl BOJIH SIBJISIETCSI OCHOBHBIM B MPSMOYT'OJIbHOM BOJIHOBOIE?

11.15. [Toyemy pabounii ¥ OAHOMOJIOBBIN JHANAa30Hbl YACTOT Pa3IHYarOTCs?

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

11.17. Kakue THUOBI MOJ KpYIJIOIO BOJIHOBOJA HAXOASAT IMPAKTUYECKOE NpPUMEHEHHE?
Kakue Monpl cienyer HCHOIb30BaTh Ui nepenaun OMB 1o KpyrioMmy BOJHOBOLY C
MUHUMAaJIbHBIM 3aTyXaHUEM?

11.18. Kakue 10oCTOMHCTBA UMEET DJUIMITHUYECKUN BOJIHOBOL?

11.19. Kakue nocronHcTBa MMEIOT BOJIHOBO B! [1-1 H-00pa3Hoii popmbl ceuenus?

11.20. OnummTe 4acTOTHYIO XapaKTEPUCTUKY IMOBEICHUS 3aTyXaHUSI OCHOBHBIX THIIOB
BOJIH B OJIHOCBSI3HBIX BOJIHOBOJAX.

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

11.22. Ouenure aucnepcuro XxapakTepuctuk OMB B 0JHOCBSI3HBIX BOJIHOBOJAX.

11.23. Kak BBIOMpPAIOT IPSIMOYTOJIBHBIN BOJIHOBO/ Ha 3aJJaHHBIN HUAaIa30H 4acToT?

11.24. OnuuuTe KOHCTPYKIIMM OCHOBHBIX JIMHUM nepenayu T-BOHBI.

11.25. 3anummure ¢GopMynbl A BBIYUCICHUS BOJIHOBOIO CONPOTHBIEHHS JIMHUHN
nepesauu T- BOJHBI OCHOBHBIX TUIIOB.

11.26. Onumute pacnpenenenue IMII B nmpocTpancTBe nuHuii nepegauu T-BOJTHBI.

11.27. Iosicaute GU3NUECKUI CMBICT MOHATHI TOKA M HANPSOKCHUS B JIMHUAX Nepeaadn
T- BOIHBI.

11.28. JlaliTe CpaBHUTEIbHYIO XapaKTEPUCTUKY I[apaMETpPOB KOAKCHAJIbHOW U
JBYXIIPOBOJHOM JIMHUU.

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

11.30. Ha3zoBuTe OCHOBHBIE Pa3HOBUJHOCTHU ITOJIOCKOBBIX JUHUI. JlaliTe CPaBHUTEIBHYIO
xapakrepuctuky CIII u MITJL

11.31. Kakue ocoOeHHOCTH MMEIOT MHOTOCBsI3HBbIE JTuHUH? Kakoe BiIMsSHHE OKa3bIBaeT
CHH(A3ZHOCTh WIH NPOTUBO(A3HOCTH BO3OYXKICHHUS MPOBOAHUKOB CBSI3aHHBIX JIMHUH? YKaXHUTEe
OCHOBHBIE PA3HOBHUIHOCTH U 00J1aCTh MPUMEHEHUSI MHOTOCBsI3HBIX JIIT.

11.32. Ilo xakuM KpUTEpHUSIM BBIOMpAIOT ZC KOAKCHaJbHBIX JUHUHN? Jlnsg Kakux
paTMOTeXHUYECKUX Leleld MCIONB3YIOTCS KOaKCHallbHble KalOenu ¢ XapaKTepUCTHUUYECKHM
conpotuienueM 50 u 75 Om?

11.33. OnummMre KOHCTPYKLHMIO M NpUHIMI paboThl cBeroBoja. Kakoe ¢usmueckoe
SBJIEHUE TOJI0KEHO B OCHOBY padOThI CBETOBO/IA U AUDIEKTPUUECKOTO BOJHOBOIA?

11.34. HazoBure ocHoBHBIE pazHOBUAHOCTH OB. CpaBHute xapakrepuctuku 3tux JIII ¢
xapakrepuctukamu JII1 qpyrux xiaccos.

11.35. Kakue nocTonHCTBa UMEET rpaJiMeHTHBIM CBETOBO?

11.36. Yem OTIMYAIOTCS XapaKTEPUCTUKUA OAHOMOOBBIX U MHOTOMOA0BBIX OB?

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

11.38. Onummre KOHCTPYKLHUIO M HPUHIMI PAOOTHl AUIIEKTPHUUECKOTO BOJIHOBOJA.
Onumwmre npuHUMN padoThl JUHUM ['y0o, MiuaHapHbBIX BOJHOBOOB. [laiiTe cpaBHUTENbHYIO
XapaKTepUCTUKY OCHOBHBIX TUINOB JIII moBepxHOCTHBIX BOJH. Kakue TUNBI BOJIH SIBISIOTCS
OCHOBHBIMH B JIAaHHBIX JINHUSAX?

11.39. J[ante onpenenenue HeperyisspHoctssM B JIII.  Onummre  BiusiHue
HEeperyJsipHOCTeN Ha pacupoctpanenue OMB B JIIT?

11.40. OnumuTe siBIeHUE TpaHC(HOPMAIIUN CONMPOTUBIICHUN B IMHUM NEpeaayHn.

11.41. OnumuTe NOBEAEHNUE CONPOTUBIICHUS JTUHUU MPU €€ KOPOTKOM 3aMbIKaHHH.

11.42. OnumuTe NOBEAEHUE CONPOTUBIICHNS PA30MKHYTOM JIMHUY.

11.43. JlaiiTe onpeneneHre CBONCTBY YeTBEPTHBOIHOBOM TpaHC(hOpMaIUU.

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



11.45. IlpuBenuTe npuMepsl 3KBUBAJIEHTHBIX EMKOCTEN M MHYKTUBHOCTEN B JIMHUSIX.
11.46. Jlaitite onpeneneHne JEKOMIIO3UILINMI, MATPULIAM PACCESTHUS U TIEpEaaydH.
11.47. Haiite onpenenenue u oobsicuute ocodennoctu DMII crosueit DMB. Ilouemy

HEXXeJaTeILHO NosIBIeHuE cTosue DOMB B muaun?

11.48. JlaiiTe onpenenenne u ykaxkure ooiacts 3HaueHuit KCB u KbB.
11.49. Onumure MeToauKy paboThl ¢ auarpammoirt Cmuta — Bosbriepra.
12. O6beMHBIEC PE30HATOPEI.

12.1. Jlaite onpeneneHne 00beMHOMY pPE30HATOPY.

12.2. Tlepeuncnure OCHOBHBIE TUITBI 0ObEMHBIX PE30HATOPOB.

12.3. CpaBuute 06beMHBIN pe3oHaTOp ¢ LC-KOHTYpOM.

12.4. Kak ompenensiercst T0OpOTHOCTh 00bEMHOTO pe3oHaTopa?

12.5. Ha3zoBuTe OCHOBHBIE MapaMeTPbl 00bEMHBIX PE30HATOPOB.

12.6. Uem HarpyxeHHasi JOOPOTHOCTh OTJIMYAETCS OT COOCTBEHHOM?

12.7. Kakue cmocoObl BO30YXIeHHS 00BEMHBIX PE30HATOPOB BaM M3BECTHBI?
12.8. Ha3zoBUTE OCHOBHBIE THIIBI OTKPBITHIX PE30HATOPOB.

12.9. Kak HakariMBaeTcs SHEPTUsi B OTKPBITHIX pe30HaTOpax?

12.10. Kak onpenensiroTcs pe30HaHCHBIE YaCTOTH 0ObEMHBIX PE30HATOPOB?
12.11. Kakue 0coOEHHOCTH UMEIOT (PEepPUTOBBIC PE30HATOPHI?

12.12. Kak u3 peryaspHoi JUHUHU MOXHO C/I€JaThb 00bEMHBIN pe3oHaTop?

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI

JJIs1 OCBOCHMS M CUUILTHHBI (MOXYJIA).

5.1 OcHoBHas JuTEpaTypa:

1. A . T'puroppeB OnekTpoAMHAMHKAa M MHKPOBOJIHOBas TexHuKa. YueOHuk - CIIG.:
UznarensctBo Jlans, 2007 — 704c¢. https://e.lanbook.com/book/118

2. Bacumnmuua WM. MukpocTpykTypa 3JIE€KTPOMAarHUTHOTO MO, (u3nueckue

BENTMYUHBL: YueOHoe nocodue. — Apxanrensck: N[ CADY, 2014

3. [Tanacrok FO.H., [Tynoskun A.Il. DnekTpomarHuTHbIe moyst: YueOHOe mocodue. —

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

4. Mypomues J[.}O. DnexkTpoauHaMuka U pacpocTpaHeHHe PaJuoBOJIH: YueOHoe rnmocodue. —
Tam60B: UznatensctBo ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680

5. MypomueB JI.IO., benoycoB O.A. TexHuueckas 3JIeKTpOAMHAMUKa: Y4eOHOe mocodue. —
Tam60B: UznatensctBo ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680
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5.2 lonoJIHUTeIbHAS JIUTEPaTypa.
B.B. 3anopoxen, H.A. flkoBenko. BoaHOBbIE mpoliecchl W KBaHTOBas paguodusuka.
JlaGopatopHblii npakTukyM. JlomymeHo MunuctepcrBom obpasoBanus PO B kauecTse
yueOHOro mocoOusi Juis CTYIEHTOB BBICIIMX Y4EOHBIX 3aBelE€HUMN, OOydaroumxcs IO
HarnpaBineHuto dusuka u cneunuanbHocTe Pusumka. PuU3MKa U TEXHUKA ONTHYECKOU
cBs3u. Kpacunomap. 2001. — 172c.
@anbroBckuit O.U. Texnuueckass snextpoaunHamuka: ydueOHuk. — CIIB.: Jlans 2009
https://e.lanbook.com/book/403
PagnomsmeputensHast anmapatypa CBY u KBY. VY3noBas u snemeHTHass 0asbl.
Konnextusnas monorpadus / Ilox pen. A. M. Kynpsisuesa. - M.: Pagnorexnuka, 2007.
—208c.
HBanoB A.E. Dnextpoaunamuka: yueOuuk. — M.: KHOPYC 2012
Bareirun B.B. CO0pHMK 3a/1a4 110 JIEKTPOJMHAMUKE U CIICLIHATILHON TEOpUHU
OTHOCHUTENbHOCTH: yueOHoe mocooue. — CIIb.: Jlans 2010
https://e.lanbook.com/book/544
ITumenos 0. B. JIuHeitHas MakpoCKONMYECKas 3JIEKTPOAMHAMUKA. BBOIHBIN KypC i
panuo(u3uKOB U MHXKEHEpOB: yuebHoe nocodue. — onronpyansiii: Uatemnext 2008
7. A.B. Bonoabko. DnekTpoMarHuTHbIE TIOJISL M BOJHBL. YU. mocobue B 2-X vacTax/

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



8. oxypunckuit K. b. MunHuaTiopHble KOaKCHAJIbHbIE PATUOKOMIOHEHTHI JUIst
mukpoanekTpounku CBY. Mocksa: Texnocdepa, 2006. - 216 c.

9. Uepnymenko A.M. Konctpyuposanue 3xpanoB u CBY ycrpoiicts. M., Poauo u
cBa3b. 1990. — 352¢.
10.  FO.IL I'pumun u ap. Paguorexundeckue cucremsl. M., Beicmr. mk. 1990. — 496¢,

11. I, BecenoB u ap. Mukpoanektponnsie yctpoiictBa CBY, M,, Beicur. Tk. 1988.
-280c,
12. T'unpaenOypr B.b., Muwuiep M.A. CO0pHUK 3a7a4 110 JICKTPOJUHAMUKE: YIeOHOE
nocobue. — M.: @uzmatiur 2001

13. B.B., 3amopoxen, B.A, Hukutun, H.A. SIkoBenko, OCHOBBI pagunopu3nuecKux
MeTo10B rccnenoBanuid. JIab. Pabotel. 4.1. KpacHomap. 1998. — 80c.
14, B.B. 3amopoxen, B.A. Hukutun, HA. SIkoBenko. OCHOBBI pagnopu3HUEeCKuX

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

5.3. llepuoanyecKkue U3JaHUS.

1. B Mupe Hayku.

2. U3Bectust BY3o0B. Cepust: Pannogusuka.

3. U3Bectusa BY3oB.. Cepust: PaguosnekTpoHuka.

4. U3Bectust BY3o0B. Cepust: dusuka.

5. Ycnexu ¢pu3n4eckux Hayk.

6. ®usuka. Pedeparusnsiii sxypaan BUHUTU.

7. DNeKTpOMarHUTHbBIE BOJTHBI U JIEKTPOHHBIE CUCTEMBI.
8. DieKTpoHuKa.

9. Dnextponuka. Pedeparusnsiii xypaan BUHUTU.
10. DnekTpoHUKa: HayKa, TEXHOJIOTHS, OU3HEC.

6. Ilepeyenbr  pecypcoB  HMH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHONH  ceTH
«HTEpHEeT», He0OXOAMMBIX /IJISi OCBOCHHS JUCIMILJIUHBI (MOILYJIs).

1. http://www.edu.ru/ (Enunoe okHO J0CTyIa K 00pa30BaTeIbHBIM Pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHbiii 00pa3oBaTEIbHBIIA
nopTan)

3. http://www.scientific.narod.ru/literature.htm (Karanor Hay4HbBIX pecypcoB)

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

5. http://www.ph4s.ru/books_tehnika.html (Pa3aen «TexHudeckue HayKu
(paaMoOTEeXHHKA, PAJMOIICKTPOHUKA, AIEKTPOHHUKA, CXeMOTEXHHUKA, TIOTYIIPOBOTHUKOBAS
SIICKTPOHHUKA U JIp.» oOpazoBarenbHoro npoekra A.H. Bapruna «®u3nka, XMMus1, MaTeMaTHKa
CTYJICHTaM M IIKOJIHUKAM))

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

7. http://www.nlr.ru/(Poccuiickas HalmoHaIbHast OMOIHMOTEKA)

8. http://www.benran.ru/ (bubaroreka PAH 1o ecTeCTBEHHBIM HayKam)

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

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

11. http://www.club155.ru/ (Kiy6 155 — pa3noobpa3Hbie MaTepHatbl 1o
POrPAMMHPOBAHUIO U CXEMOTEXHHUKE)

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

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

14. http://www.adcomlogod.narod.ru (caiiT ”HTEpaKTUBHOM MOIEPIKKU TIPOBEICHHS
71a00paTOPHBIX U CAMOCTOSITENIbHBIX PA0OT MO TUCIUILUIUHE)
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7. MeToauveckne yKa3aHusi JJs OOy4YalOUIMXCA IO OCBOCHHI0 JHCHHILIMHBI

(MonmyJisi).
Ha camoctosTensnyto paboty cryaentoB otBoautcs 40% BpemeHu OT oOmiel
TPYIOEMKOCTH  TUCLUIUIMHEI. CompoBOXICHHE CaMOCTOSATENILHON pabOThl  CTYIEHTOB

OpPraHU30BaHO B CIEAYIOMUX (hopmax:

CaMocrosiTenbHast paboTa nMpu3BaHa 3aKPENUTh TEOPETUUECKUE 3HAHUS U MPAKTUYECKUE
HABBIKH, TIOJYYCHHBIC CTYICHTAMH Ha JICKIUAX, MPAKTUYECKUX U JTaOOPATOPHBIX 3aHSATHSIX.
Kpome Toro, yacTb BpeMEHH, OTIYIIEHHOTO HAa CaMOCTOSITENbHYIO pPabOTy, NOJKHA OBITh
MCIIOJIb30BaHAa HAa OCBOEHUE TEOPETUUYECKOro mMaTepualia Mo AUCIUIUIMHE M Ha MOJTOTOBKY K
71a00paTOPHBIM 3aHATHSIM.

ConpoBoXKJIEHUE CAMOCTOSITENIbHOM PadOThl CTYJEHTOB OpPraHM30BaHO B CIIEIYIOIIUX
dbopmax:

- BBINIOJIHGHUE JIOTIOJIHUTENBHBIX 3aHATHH B JiabopaTopHbIX padorax. [lo wurToram
BBITMIOJTHEHUS KaXKJI0M J1a00paTOpHOM pabOThl CTYACHT COCTAaBISIET MOJAPOOHBIA OTYET, OMUPASICh
Ha KOTOPBIN JIOJDKEeH B Oecesie ¢ ImpenoaBareieM MpoAeMOHCTPHPOBATh 3HAHHE TEOPETUIECKOTO
U SKCIIEPUMEHTANbHOrO Marepuana. [IpoBepka 3HaHUN CTylEeHTa OCHOBaHAa Ha KOHTPOJBHBIX
BOIIpOCaXx,

- BBINIOJIHEHUE JIOMAIIIHUX 33JaHUN HA MPAKTUYECKUX 3aHATHIX,

- YCBOCHHE, [IONOJIHEHME M BHUKaHUE B pazOupaemMble pas3fiesibl JUCHUIUIUHBI MpU
MOMOIIH 3HAHHM, MTOJIy4aeMBIX TOCPEICTBOM M3YUEHHUS PEKOMEHIyeMOH JINTepaTyphl,

- KOHCYJIbTalluU, OPTaHU30BAHHBIC ISl Pa3bsICHEHUS! TPOOJIEMHBIX MOMEHTOB.

1. VYpaBHenuss Makcperia. ['paHUYHbBIE YCIOBUS 1711 BEKTOPOB AJEKTPOMArHUTHOTO
[0JI1 HAa TpaHULIE pa3jena IBYX Cpel. DJIEKTPOMArHUTHOE IOoJie B IMOJISIpU3YIOLIEHCs cpene u
pellieHne ypaBHEHHUs BS3KOCTH. [Ipumepbl pemieHus 3aad 3IEKTPOAMHAMUKH Ha TPaHHULIC
paszena AByX cpell. DJIEKTPOCTaTHUUYECKOE I0JIe M AIEKTPUUYECKOE T0JIE€ B IPOBOASILEH cpene.
MaruutHoe nojie — 26 4acos;

2. [lepeMeHHOE 3JIEKTPOMATHUTHOE TMOJIE€. ODJIEKTPOJMHAMUYECKHE MOTEHIUAJIbI.
DOHeprus SJeKTPOMArHUTHOro mojs. [lepeMeHHOe AIEKTPOMArHUTHOE IM0Jie B IMPOBOASINEH
cpene W uacalbHOM AumdJieKTpuke. OOIIMe BOMPOCHl CBEPXBHICOKOUYACTOTHBIX MEPEIAIOIINX
nuHuH. PacmpocTpaneHre 3eKTPOMarHUTHBIX BOJH B MPSIMOYTOJIBHOM M KPYTJIOM BOJHOBOJAX
— 22 4aca;

3. 3amemstrore  cuctembl.  OOmue cBoiicTBa 3aMelJICHHBIX BOJH. [loinble
pe30HATOpBl U OlpejaereHre UxX mnapameTpoB. OOIacTH NPUMEHEHHs MOJbIX PE30HATOPOB U
3aMEIAIONINX CUCTEM. MeToJ HKBUBAJIEHTHBIX CXEM /I aHalu3a HEOJHOPOAHOCTEH B
BOJTHOBOJIaX. [IpumMeps! pacueTa HEOTHOPOTHOCTEH - 46 4acoB,

4. Koadduiment otpakeHHs ¥ CBONCTBA CTOSYMX BOJH. METOHBI COTJIAaCOBAHMUS
pPa3IUYHBIX KOHCTPYKIIMUA AJIEKTPOJMHAMUYECKHMX CHCTEM C BHEUIHUMH TOABOASIIIUMHU
BBICOKOYACTOTHBIMU JIMHUSMHU Tepeaad. MeToJbl aHallu3a CIOXKHBIX CBEPXBBICOKOYACTOTHBIX
neneil. — 42 yaca.

IIpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHY 110 BceMy KYpCy AJisl CAMOINIPOBEPKH
CTY/ICHTOB.

1. Bo30y:xaenue u anexTpuyeckas IpOYHOCTh BOJHOBOJIOB.

2. ITorepu B BOTHOBOJAX.

3. CtpykTypa 1osist ¥ SIopsl BoJIHbI TUIa Hio B IpSAMOYTroIbHOM BOJIHOBO/IE.

4. Tunsl BOIH B BOJIHOBOJAX MPSIMOYIOJIBHOTO MONEPEYHOro ceueHus. Kpurnueckas
JUTMHA BOJIHBI.

5. CBolicTBa AUCTIEPCHBIX BOJIH B MUKPOBOJIHOBBIX NEPENAIOIINX JITUHUSIX.

6 CtpyKTypa 1osist ¥ SIIopbl BoJIHBI TUMa Eo1 B KpyrioM BOJIHOBOJIE.

7. CoOcTBeHHas U Harpy>kxeHHasi TOOPOTHOCTb MOJIBIX PE30HATOPOB.

8. [lepenava sHepruu no BoiHOBoAaM. [IpobuBHOE HanpsKEHUE.

9 Tumnbl kojaeOaHM MOJIBIX PE30HATOPOB U OOJIACTH UX MPUMEHEHHS.



10.  OcHoOBHBIE XapaKTEPUCTUKU 3aMEIISIONINX CUCTEM.

11. OO01re CBONCTBA 3aMEIJIEHHBIX BOJIH.

12.  PemieHue BOJHOBOTO YPaBHEHUS IS 3aME ISIFOIIINX CHCTEM.

13. CBoiicTBa NPOCTPAHCTBEHHBIX TAPMOHHMK B TEPUOJAMYECKUX 3aMEIJISIOLIUX
cucTeMax.

14. CBoiicTBa 3aMeIISIONICH CUCTEMBI THUIIA «TPEOCHKA.

15.  CaoiicTBa 3aMeISAIONIEN CUCTEMBI TUIIA «CIIUPAIIBY.

16. DnekTpoctatuyeckoe mojie.  CkansgpHbld  NOTEHUHMAI.  YpaBHEHUE IS
BBIUMCJICHHSI CKAJIIPHOTO MOTCHITHATIA.

17.  3akoHBI JJEKTPOMArHMTHOTO TIOJISI B HHTETpaibHOW M auddepeHIuanbHOM
dopwme.

18.  IlapameTtpsl nomibix pezoHaTOpoB. COOCTBEHHAsI U HATPY>KEHHAs! JOOPOTHOCTb.

19. DIIEKTPUUYECKOE T0JI€ B MPOBOASAIICH cpesie. DHEPTHsl JEKTPUUECKOTO MOJs.

20.  Ilone B HECOBEPIIEHHBIX AUAJIEKTPUKAX. Y paBHEHUE BA3KOCTU CPEJIBI.

21. IIepemenHoe 3i1ekTpoMarauTHoe nojie. Teopema Ymosa-l1loinHTHHTA.

22. [IepemenHoOE 371€KTPOMAarHUTHOE TOJIE. DIIEKTPOAMHAMUYECKUE TOTEHITHAIBL.

23. HeotHOpoAHOCTH B BOJTHOBOJIaX M METO]] SKBUBAJICHTHBIX CXCM.

24, Koaddurment orpakeHrs 1 BOIPOCHI COTIIACOBAHUS BOJTHOBOJIOB.

25.  CpolicTBa IUCIIEPCHBIX BOJH MUKPOBOJIHOBBIX JIMHUH TIepead.

26. MaruutHoe nose. BeKTOpHBIN U CKaTSIpHBIN MOTEHIIMATBl MATHUTHOTO TOJIS.

27.  IlepemeHHOE 3JEKTPOMAarHUTHOE MOJIE B IPOBOISIICH Cpeie.

28.  llepeMeHHOE AJIEKTPOMATHUTHOE I0JIE€ B UACATLHOM TUAIIEKTPUKE.

29.  KoaddummeHt oTpaxeHus ¥ CBOHCTBA CTOSINX BOJIH.

30.  Ilepuomnueckue 3ameasisitonine cucreMsl. [IpocTpaHCTBEHHbIE TAPMOHUKH.

31.

8. IlepevyeHbr MH(POPMALMOHHBIX TEXHOJIOTHIl, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeIbHOI0 MpoIecca Mo JUCHUILINHE (MOAYJII0).

1. Onepannonnas cucrema MS Windows u Linux.

2. GNU pnemomnaket mporpammsl CAITP Micro-Cap.

3. UuTterpupoBaHHOe 0(UCHOE NPUIIOKEHHE.

4. T10 st opraHU3aluy YIpaBIsieMoOTo u 0e3011acHoro jgoctyna B MHTepHeT.

5. GNU w/mmu GNL mnakersi: CBOOOAHO paclpOCTpaHSIOMIMECS HPOTPaMMBI
monenupoBanusi CBY yctpoiicts8 MMANA, RFSimm99, smithchart.

6. Ilporpamma ynpasnenust Graphit PAM Bepcus 2 (pupma «MUKPAHY).

7. sMynaTop BeKTOopHOro ananmzaTtopa uerneir COM-npaiiBep Bepcuu 1.2.16. (pupma
«MHUKPAH»).

9. MarepuanbHo-TexHn4Yeckass 0a3a, HeoOXxoauMmasi
00pa30BaTeJILHOIO MPOLECcca MO0 JMCUUIIHHE (MOTYJII0)

AJIsA OCYIIECTBJICHUA

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTLIHHBI

Ne Bun pabor
(MOysl) U OCHAILIEHHOCTh

JlexnoHHbIE 3aHATHS

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

2. Cemunapckue 3anatua | Ayagutopun 230C, 317C ocHameHHbIE MArHUTHO-MapKepHOU
OCKOU

3. JIaGopaTopHble Jlaboparopuss 205Ca, yKOMIUIEKTOBaHHas 0OOOpyJIOBaHUEM
3aHSTUSA HEOOXO0IMMBIM JIJIsI IPOBEJICHUS TaOOPATOPHBIX padOT

4. Kypcosoe Ayautopus 311C, ocHamieHHass KOMIIBIOTEPHONH TEXHUKOH C
MIPOEKTUPOBAHHE NOAKII0YeHHeM K cetu MHTepHer

5. I'pynmossie Ayautopus 311C, ocHaieHHass KOMIBIOTEPHONH TEXHUKOHN ¢
(MHAMBUAYATIbHBIE) NOJAKII0YeHHeM K cetu MHTepHet
KOHCYJIbTAIIUU

6. Texymmii  koHTpousb, | Aynutopus 311C, ocHamieHHass KOMIBbIOTEPHOW TEXHUKOH C




MIPOMEKYTOYHAs NOJAKII0YeHHeM K cetu MHTepHeT

aTTeCTalus

CamocrosiTenbHas Aynutopusa 311C, ocHailleHHass KOMIIBIOTEPHON TEXHUKOM C
paboTta BO3MOXKHOCTBIO  TMOAKIIOYEHUsT K  cetu  «HTepHeT»,

OpOrpaMMoil  9KPaHHOTO yBEIMYECHUS M  O0OECTeYeHHBIN
JIOCTYTIOM B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpe/ly YHUBEPCHUTETA.






