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1. HEJIX OCBOEHUSI AU CITATIIMHBI

[enbro ocBoenus aucuunmas QH3AKA PATHOBONH SIBISETCS YCBOSHHE OCHOBHBIX I0JI0KEHHMIT
TEOPHH 3JIEKTPOMArHUTHOTO  I0JI, (POPMHPOBAHHE HABBIKOB AHATH3a BOJTHOBBIX TIPOLIECCOB,
BKJIIOUAs! IeMEHTBI TEOPHH THDPAKIINE U H3TyYEHHUS.

3aj1aun: MOArOTOBKA B 0G1ACTH TEOPHH 3IEKTPOMATHUTHOTO TIOJS JUIs IPOECCHOHATBHOR
ACSTEIbHOCTH CTICHAIIACTA: HAYYHO-HCCIIeI0BATEIbCKOMH, IPOEKTHOIA.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OI10I11
Jucuunauna OH3nKa pajmoBoIH OTHOCHTCS K YacTH. (opMupyemoii yqacTHHKaMH 06pa30BaTE b~
HBIX OTHOIIEHHH.
3. INTAHUPYEMBIE PE3YJIbTATBI OGYYEHMUS 1O JAUCHHAIIVIHHE
[Inanupyemble pesynbraTel OOy4eHMS 1O JHCLHMIUIHHE, COOTHECEHHBIC C IJIAHUPYEMBIMH
pesynbTaTamu ocBoerust OIOIT (koMmeTeHIHAME U HHARKATOPaMH JOCTHIKEHHS KOMIIETEHI U )

®opmupyemble | Ilnanupyembie pe3ynbTaThl 00YUeHHS 110 JUCIHILTHHE, Haumenoanue
KOMIETEHLUH B COOTBETCTBHH C HHIUKATOPOM JIOCTHIKEHHS OLIEHOYHOTO
(xon, KOMIIETEeHIIHH cpezacTaa
cofeprkaHHe Wupukarop noctmkenns | PesynsraTe! o6ydenus no
KOMITETEHIIHH ) KOMIIETEeHIIHH JUCLHIITHHE
(kKom, conepikanue
HHJIMKATOpa)

YK-1. Cnocoben | VK-1.1. 3HaeT npuHIHIBL | 3HAeT OCHOBHBIE ypaBHe- | TecToBbIe BOIPOCEL.
OCYILECTBIISTh cbopa 1 06001menHns HHDOP-| HUs, IPHHLKILL i Teope- | [IpaKTHKOOpHEHTH-
OKMCK, KPUTHYEC- | Mal[HH. MBI KJIACCHYECKOH TEOPHH | pPOBAHHBIE 3alaHHs
KUH aHaln3 U YK-1.2. Vmeer cooTHecTH 3JIEKTPOMArHUTHOTO 10- | K 1a00paTopHBIM pa-
cuHTe3 Hpopma- PasHOPOAHLIE ABNCHHA H CHC- | j15; CBOHCTBA dIeKTpoMar | GoTaM u IpaKTHyec-
LHH, IPHMEHsT, | TCMATH3MPOBATL MX B PAMKAX | yyTupiy BOJIH B CBOGOM- | KHM 3aHSITHSIM.

H3DPaHHBIX BHIOB npodeccH- HOM IIPOCTPAHCTBE H 3a-
OHAJILHOH 1eATelIbHOCTH.

X0J1 471 pelile- KOHOMEPHOCTH HX pacce-
VK-1.3. Bnageer HaBbikaMu
HHS [OCTAaBJIEH- SHUS Ha TPaHHULle pa3nena

Hay4HOro rnoMcKa ¥ npakTH- =
HBIX 3a1ad4. Cpen | Tellax CJI0KHOH

4ECKO#H paboThl ¢ HH(pOpMa-
LUMOHHBIMH HCTOYHHKAMHU; Me- (bopmer, ocroBHBIE MOTT0-

TOJAMH TIPUHATHA peluenuil, | KCHUA TCOPUH U3Ty4e-
HHUSI.

YMeeT NpHUMeHSTE OCHO-
BHEIE yPaBHEHHS, IPUH-
LMIIBI ¥ TEOPEMbI KJTaCCH-
YECKOH TEOPHH HMEKTPO-
MaraMTHOTO TOJIS /ISt
AHaJIM3a BOJHOBBIX MPO-
IIeCCOB B ¢BOOOIHOM I1pO-
CTPAHCTBE U Ha IPAHHULIE
pasjena cpei ¢ pasimy-
HBIMH 3JIEKTPOIMHAMH-
YECKHMH TapaMeTpamH ,

CHCTEMHBIH Mo-

Ha Tejax pa3audHoH ¢o-
PMBI, IIPH BO30YK/IEHUH




BOJIH B CBOOOIHOM Ipo-
CTPaHCTBe.

Bnaneer meTogaMu aHa -
134, IPHHLUIIAMH H TEO-
peMaMH KJIAaCCHYECKOM
TEOPHH IEKTPOMArHuT -
HOT'O T10JIS1 TIPH paccMo-
TPEHHUH BOJIHOBBIX IIPO-
11ECCOB B CBOOOIHOM TIpO-
CTPAHCTBE, HAa IPaHHIIE
pasgena cpel, IpH pac-
CESIHHHU JIEKTPOMArHUT-
HbIX BOJIH Ha TeJIax CJI0XK-
HOI opMBIL, BO30OYIKIE
HHH BOJIH B CBOOOTHOM
IPOCTPAHCTBE.

[1K-3. Cnocoben
peanu3oBaTh Mpo-
rpaMMbl 3KCIIEpH-
MEHTaIbHbIX HC-
CJIe/IOBAHHH,
BKJIIOYAs BBIOOD
TeXHHYECKUX
cpeacTB U oOpa-
DOTKY pe3yibTa-
TOB.

[1K-3.1. 3HaeT npUHIMITEI
paboThl, yCTPOHCTBO, TEX-
HHYECKHE BO3MOKHOCTH
KOHTPOJIBHO-U3MEPHTEIb-
HOIO ¥ JTHAarHOCTUYECKOTO
00OopyI0BaHHs.

[TK-3.2. ¥Mmeet ucnons3o-
BaTb 000pyOBaHUE 15
JHarHOCTUPOBAHHUA H YCT-
paHeHHs! HEMCIIPABHOCTEH,
BO3HHKILIMX IIPH IKCIUIyA -
TallHH CJIOKHBIX (PYHKIHO-
HaJIbHBIX Y3]IOB paaHo3Jie-
KTPOHHOH anmaparypsl.
[TK-3.3. Bnaneer HaBbIka-
MU yCTpaHEHHS HEHCIIpaB-
HOCTEH, NPUBOISALIUX K BO-
3HHKHOBEHHIO HepaboTo-
CocOOHOro COCTOSHUS
CJIOKHBIX (PYHKLHOHAb-
HBIX y3J10B paZHO3JIeKTpo-
HHOM annaparypsl.

3HaeT crocoObl peanan3a-
LMK IPOrpamMM KCIEpH-
MEHTaJIbHBIX HCCIIe/0Ba-
HHUH BOJHOBBIX IIPOLIEC —
COB C HCTIO/Ib30BaHUEM
TEeXHHYECKHE CPe/ICTBA H
cpezcTea 00paboTKH pe-
3YJIBTATOB.

YMeer peaM30BbIBaTh
MPOrpaMMbI IKCTIEPHMEH-
TaJIbHBIX HCCIEI0BaHHUMH
BOJTHOBBIX TPOIIECCOB C
HCIIONB30BAaHHEM COBpE-
MEHHBIX TeXHUYECKHX
CpeaCTB M cpejicTB obpa -
OOTKH pe3ybTaTOB.
Bnaneer cnocobamu pea-
JIM3ALMH TIPOTPaMM IKC-
NepAMEHTAIbHBIX HCClIe-
JIOBAaHHH BOJHOBBIX MTPO-
11eCCOB, BKJIIOYAs TEXHH-
YyecKHe Cpe/IcTBa U Cpeji-
cTBa 00pabOTKH pe3yiib-
TaToB.

TectoBble BOIPOCHL.
[TpakTHKOOpHEHTH-
POBaHHbIE 3aaHHA
K J1abopaToOpHBEIM pa-
foTam u paKTHYeC-
KHM 3aHSATHSM.
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4. OPBEM U CTPYKTYPA JUCIMIIJINHBI

TpynoeMKOCTE TUCIHIUIMHEL COCTABISET 5 3aueTHBIX eaunuil, 180 gacos.

Temarudeckuii mian
(hopma o0yvenus — ouHas

KonrakTthas pabora Dopmel
o0yyvaroLuxcs TEKYLIero
C MeJarorHyeckKum KOHTpOJs
o paboTHHKOM 5 yCIeBaeMOoCTH,
B T x| 23 |8 | e
=3 2 = 5 | & 5 « | mpomesxyTouHO#
No HaumeHoBaHue TeM H/HIIH 3 3 = e § g £E5 aTTeCTALHH
n/m | pa3enoB/TeM JUCHMILTMHb 8 = " & o | S 2% (no cemecmpan)
S| 8| E| g| g | £ gl
s | E| 2 E|%§| 3
Tl 8| gl B|S3°
= | 2| 8%
i o &
8| 8|S
= = ©
Beenenue. 4
1 | DnexTpoMarHuTHOE MoJe U 3 1 1 2 1
napameTphl cpen
2 | OcHOBHBIE ypaBHEHHS 3 2 1 2 1 4
3JIEKTPOAHHAMUKH
3 | 'paHuuHbIe yernoBHs 3 3 1 2 1 4
DHeprus 31eKTPOMarHUTHOTO 3 4 1 2 | 4
nosst
DNneKTpoMHaMHUYecKHe
5 | moTeHUManbl rapMOHUYECKOro 3 5 1 2 1 4
noss
IInockue 3neKTpOMarHUTHbIE 3 6 1 2 - 1 4 PelTHHT-
6 | BONHBI B OQHOPOIHOM KOHTPOIb |
M30TPOIIHOMH cpeze 3 7 1 2 4 ] 4
3 8 1 2 6 1 4
Boanosble AB/ieHus Ha 3 9 1 ) ] 4
7 | rpaHMLe pazena IBYX cpejl 3 10 1 3 I 3
3 11 1 2 1 5
8 | IloBepxHOCTHBIH ekt 3 12 1 2 1 5 PeiiTuHr-
KOHTPOJb 2
9 | DnemeHTapHbIE U3TyUYaTe M 3 13 1 2 4 1 5
3 14 1 Z 1 5
10 | OcHOBHbBIE TEOPEMEI 3 15 1 2 1 5
HIEKTPOTHHAMHKH 3 16 1 3 1 3
11 | OcnoBb! Teopun AU pakLuu 3 17 1 2 | 5
JIEKTPOMArHUTHBIX BOJTH 7 18 1 2 1 5 T —
KOHTpPOJIb 3
Bceero 3a 3 cemectp: 18 36 18 81 DkzameH (27)
Hanwawme B qucuuinune KIT/KP -
MToro no AUCIHMITHHE 18 36 18 81 Oxsamen (27)




CoaepskaHne JeKIHOHHBIX 3aHATHH 110 THCHHILVIHHE

Paznen 1. Beegenue. D1eKTpOMarHUTHOE MOJIE U MApamMeTphl CPelL.

Tema 1. OO1ue ceICHMs.

Krtaccruueckast TEOpHs 2IEKTPOMArHUTHOTO OIS, DJIEKTPHYECKOe M MATHATHOE MOJIe.

Tema 2. BekTopbl 21€KTPOMAarHHTHOT'O IIOJIS.

BekTops! 3/1eKTPHIECKOro mosist. BeKTOphl MAarHUTHOTO MOJIA.

Tewma 3. Knaccuduxaums cpen.

Cpe/ibl THHEHHbIE ¥ HETHHCHHBIE, O/IHOPOJHBIE ¥ HEOTHOPOIHbIE, M30TPOHbIC i AHH30TPOIHEIE.
Tewma 4. T'pauaeckoe n3obpaKeHue MOJEH.

Cunosle mHAK nons. JuddepeHimanbHoe ypaBHEHAE CHIOBOH JIHHHH.

Tewma 5. IloTeHIMATbHBIE H BUXPEBbIE 11014

Onpe/ie/IeHHE 1 CBOHCTBA HOTEHIIHAIBHBIX H BHXPEBBIX HOJICH.

Pa3nen 2. OcHOBHBIE YPaBHEHHS /€K TPOIHHAMUAKH.

Tema 1. OOmme cBeICHUS.

OObeMHast, MOBEPXHOCTHAS U JIMHEHHAs TNIOTHOCTH 3/IEKTPHYECKOTO0 3aps/ia. BexTope! 00BEMHOIA, ITOBEP-
XHOCTHO# M JIMHEHHOMN IIOTHOCTH 3JIeKTpudecKoro Toka. Cuia Toka.

Tema 2. YpaBHeH#e HETIPEPBIBHOCTH.

Wnterpanbhas 1 uddepenuanbHas GOpMbl YPaBHEHHS HENPEPHIBHOCTH. Y PABHEHHE HEIPEPHIBHOCTH
JUIS CTAllHOHAPHOTO TIPOLECCa.

Tema 3. 3akoH coxpaHeHHd 3apsaa.

3aKOH COXpaHEHHUS 3apsi/ia H ero B3aMMOCBSA3b C YPaBHEHHEM HENPEPLIBHOCTH.

Tema 4. Tperne ypaBHeHUEe Makcaeia.

OGo6imenue 3akoHa 'aycca Ha ciTydail epeMeHHbIX Ipotieccos. ICTOKH (CTOKH) BEKTOPOB DuE.

Tema 5. YetBeptoe ypaBHeHHe Makcseuia.

3axon ['aycca JUisi MArHUTHOTO OIS | ero auddepertmanbras Gopma.

Tewma 6. IlepBoe ypaBHenne Makceesiia.

JTndbdepenunaibtas Gopma 3aKoHa TOTHOTO TOKA JUIS CTALHOHAPHOTO H HECTAMOHAPHOTO MPOLIECCOB.
[Tepsoe nosoxenne Makcpesia.

Tema 7. Bropoe ypaBHenue Makcsera.

Bripakenue 060011EHHOr0 3aKOHA 31eKTPOMArHHTHOH HH/TYKIIHH Yepe3 BEKTOPhI 3/ICKTPOMarHHTHOTO
nons. Bropoe nosnoxenue Makcseuia.

Tema 8. 3akon Owma B i depeHnraTLHON GopMe.

[epexoz 0T 06BMHOTO 3akoHa OMa K ero JudepeHnmatbHoi (opme: 3aBHCHMOCTH 00BEMHOIH 11710T-
HOCTH TOKA NPOBOIMMOCTH B TOUKE IPOBOSLLEH Cpe/ibl OT HAIPSKEHHOCTH 3JIEKTPHHYECKOro MO,
Tema 9. YTouHeHHe MOHATHS 0 IIPOBOIHUKAX H THIICKTPUKAX.

M eansHblii IPOBOIHKK U IHANEKTpHK. Kpurepuid fenexns cpe/l Ha IPOBOIHAKH H JAMDJICKTPHKH. Oco-
OEeHHOCTb POBOIAIIMX CPEL.

Tema 10. TTonnas cucrema ypaBHeHui Makcaerua.

CHcTeMa ypaBHeHHit 3eKTpoIMHAMAKY. MarepHasibHbie YpaBHEHHUs. BBIBOIbI OTHOCHTEIEHO CBOICTB
3/1eKTPOMArHUTHOTO 1107151, [IPHHLIII CYIEPIO3ULIH JUlsi 37IeKTPOMArHHTHOTO [0JIsl. Y PABHEHHS Maxc-
BeJla B MHTErPAILHOMH dopMme.

Tema 11. Knaccuurariust 31eKTpOMArHUTHBIX SIBIEHHM.

JNIeKTpOCTaTHIECKHE H MATHATOCTATHYECKHUE SBIICHHSL, CTALMOHAPHOE IEKTPOMArHATHO® [OJIe, KBA3H-



CTallHOHAPHBIE [IPOLECCHI.

Tewma 12. YpaBuenusi MakcBesia H CTOPOHHHE TOKH.

CTOPOHHHE HIEKTPHYECKHE TOKH, CTOPOHHSS HAPSIKEHHOCTh 3/ICKTPHYECKOT0 MOJIs, CTOPOHHHE 3/ICK-
TPHYECKHUE 3apsiIbl.

Pazyen 3. ['panudmbie yCI0BUSL.

Tewma 1. O0uwe cBeneHus.

HenpumeHmvocTs ypasHeHuH Makcpenna B muddepentmansaoil gopMe Ha TpaHHIE pasiena IByX Cper.
Tema 2. ['paHH9HBIC YCIOBHS ISl BEKTOPOB 3JIEKTPHIECKOTO MOJIA.

Vc10BHS [UTS HOPMATBHBIX COCTABJISIONIHX BeKTOPoB £ 1 D. [loBepXHOCTHBIE 3apsiibl. Y CIIOBHS U1 Ka-

CATEBbHBIX COCTABISIONMX BEKTOPOB E 1 D.

Tema 3. I'panutHBIE YCI0BHS /I BEKTOPOB MArHUTHOT'O TMOJIA.
VCII0BHS JU1sl HOPMATBHBIX COCTABIIAIOIHMX BEKTOPOB B M H. Y CIIOBHS /1A KacaTeIbHbIX COCTABIIAIOIHX

BeKkTOpoB 5 1 H. [10BepXHOCTHBIH TOK.

Tema 4. TToHas cucTeMa rpaHHYHBIX YCIIOBHH.
[TosHas cMcTeMa rPaHMYHBIX YCJIOBHI B CKAISIPHON H BEKTOpHO#H (opme. I paHHyHbIe YCIOBHA Ha MOBEP-
XHOCTH HJICATTBHOIO POBOIHHKA.
Pazzien 4. DHeprus 3/1€KTPOMArHUTHOTO IIOJISL.
Tema 1. bananc s3Hepriuy >MeKTPOMATHUTHOIO MOJIA.
KavecTBeHHOE ypaBHEHHe OaaHca MTHOBEHHBIX 3HAYCHHH MOIIHOCTH JI/Isi OTPAHHYEHHOr0 00beMa H ero
KOJMYECTBEHHOE BRIPAKEHHOE Yepe3 BEKTOPBI AeKTpoMarHuTHOro noss. Teopema [loiHTHHTA.
Tema 2. [110THOCTE SHEPIHH YIEKTPOMATHHTHOTO TOJIS.
O6BeMHas IIOTHOCTH SHEPIHH IEKTPHYECKOr0 1 MArHUTHOTO nojiel. CyMMapHas U B3aMHast SHEPrus
nosie. Jluddepenunansras popma teopemsl [TodHTHHTA.
Tema 3. CKOpOCTE pacripocTpaHeHus MEKTPOMArHHTHOH SHEPIHH.
DuepreTryeckas Tpyoka. CKOPOCTb pacrpoCTpaHeH s SHEPTHH TPH HEPABHOMEPHOM H PABHOMEPHOM
pacnpe/ie/IeHHE BEKTOPOB TI0J1sl B IIONIEPEYHOM CEYEHHH SHEPreTHYeCKOi TPyOKH.
Tewma 4. Vpapuenus MaxcBenna /Uisi MOHOXPOMaTHYECKOTO MOJI.
MeTo1 KOMITIEKCHBIX aMIUTHTY 1. CHcTeMa ypaBHEHHH MOHOXPOMATHYECKOT'0 IIOJI.
Tema 5. Vpapuenue Gananca 17s cpeiHeH 3a MePHO/I MOLTHOCTH.
Cpennee 3a nepuo/ 3Hadenne (yuxmn. Kommnexchpiit Bekrop [MoiinTusra. CpeHue 3a nepros 3Haqe-
HHS: TIOTOKA MOLIHOCTH, MOLIHOCTH JPKOYJIEBBIX HOTEPh, MOIIHOCTH CTOPOHHHUX HCTOYHHKOB, 3JIKTPH-
YeCKOM M MarHUTHO#M SHEPriii, N3MEHEHHE IEKTPOMArHUTHOM SHEPTHH.
Tema 6. YpaBrenue OanaHca Ul KOMIUIEKCHOH MOIIHOCTH.
BbiBoJ1 ypasHeHus Gananca [y KOMILIeKCHOH MOITHOCTH. Y papHenue Oaanca i akTHBHOH H peak-
THBHOI MOIIHOCTEH. Y paBHeHHe OanaHca Ul H30JMPOBAHHOH CHCTEMBI.
Tema 7. Teopema eTMHCTBEHHHCTH JUTs BHYTPEHHHX H BHEINHMX 3a/1a4 1IEKTPOIHHAMHKH.
EIMHCTBEHHOCTE pEllieH sl BHY TPEHHUX 3a/1a4 3/1eKTPOAMHAMHKH. EIMHCTBEHHOCTD PELICHHS BHEIIHHX
3a1a4 H1eKTPOIHHAMUKH.
Pazzen 5. DneKTpoiMHaMHYeCKHe TOTEHIIHAIIB] TAPMOHHYECKOTO TTOJIS.
Tema 1. Ypasnenus [ enbmrosbia.

[Ipsmast u oOpaTHas 3a71auu 1eKTPOIHHAMUKHE. Y paBHeHHs | €/1bMro/1b1a U1 BEKTOPOB Eu H. OnHo-

POIHEBIE YpaBHEHHS | €IbMIoIbI1a U1 BEKTOPOB 3/IEKTPOMArHHTHOTO TOJIA.
Tema 2. DneKTpoMHAMHYECKHE TOTEHIMAIEI TADMOHUYECKOTO STIeKTPOMATrHUTHOT'O TIOJIA.
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BekTopHBIi 3jiekTpryeckuii noteximan. CKalIpHblii 21eKTpHYecKuii HoTeHIman. Y cJIoBHe KaTHOpoB-
KH DOTEHIHANOB. Y paBHeHus [ enbMrombLa 1 3/1eKTPOIMHAMHYECKHX TOTCHIIHATIOB.
Tema 3. PelieHue HEOHOPOIHBIX YpaBHeHHUH [ enbMrobLa.
Pelenne HEOIHOPOIHBIX YpaBHeHHH ["elbMroba 1y CTOPOHHHX HCTOYHHKOB, PACIIPEICTICHHbBIX
110 00beEMY, 110 NOBEPXHOCTH, IO KOHTYPY.
Tema 4. YpaBHenus Makcpelia ¢ y4eTOM MarHUTHBIX TOKOB H 3apsi/I0B.
MarHuTHBbIEe TOKH | 3apspl. Y paBHenns MakcBeUia Ul MATHHTHBIX CTOPOHHUX HCTOYHHKOB. [IpiH-
LTI TIEPECTAHOBOYHOM [BOHCTBEHHOCTH. Pernenne HeOMHOPOMHBIX ypaBHeH I [ ebMro/bLa Ui Mar-
HHUTHLIX HCTOYHHKOB.
Pasnen 6. [110ckue 371eKTPOMATHATHEIE BOJTHBI B OJHOPOJHOM H30TPOIHO#M cpefe.

Tema 1. [T10cK#e 3/1eKTPOMArHUTHBIE BOJIHEI B OHOPOIHOM H30TPOITHOM cpejie Oe3 moTeps.

PeltieHie 0THOPOIHOTO YpaBHEHHs | €TbMroNblia OTHOCHTETEHO COCTABJIIOMIMX MO IUIOCKO#H BOJIHBI.
XapakTepHCTHKH IUIOCKOH BOTHEI B cpezie 03 IoTepk.

Tema 2. I110cKHe d7EKTPOMArHATHBIE BOJHBL B OJJHOPOHOH H30TPOITHO#H Cpeie ¢ MPOBOIMMOCTLIO OT-
JTMYHOMH OT HYJIA.

KomruiekcHas I0CTOsIHHAS PACIIPOCTPAHEHHS U €€ CBA3b C 3JIEKTPOIMHAMHYECKHMH NapaMeTpamMu cpe- Jibl.
XapaKTepHCTHKH TUIOCKOH BOJIHBI B Cpejie ¢ noTepsamu. [lucnepeusi.

Tewma 3. PacnipocTpaHeH#e [1JIOCKHX BOJIH B PeaIbHbIX JIMAIEKTPUKAX U POBOHHKAX.

CpaBHUTE IBHAS OLIEHKA [1aPAMETPOB IIOCKOH BOJIHBI B cpeziaX 0e3 0Teph, pealbHBIX AUIEKTPHKAX

¥ TIPOBO/IHUKAX.

Tema 4. [Tonspuzaius BOJH.

[TnockocTs nosspu3aiun. JIHHeHHO NO/SPH30BaHHEIE BOTHEL, BOJHEI ¢ KPYTOBOH ¥ 3JUTHIITHYECKOH
MOJIIPU3ALIMECH.

Pasmen 7. BosHOBEIE SIBIEHHs] HA TPAHMILIE pa3/iena JIBYX Cpell.

Tema 1. [Tnockue BOHBI, paCpOCTPAHSAIOIIHECS B IIPOH3BOILHOM HAIPABJICHHH.

Hanpagssionme KocuHychl. [Tose 110cKkoi 0(HOpOIHOM BOJIHEI B CHCTEME KOOPANWHAT € OCSIMH HE COB-
MaIaroIIMMHI C HallPaBJICHUeM PaclpOCTPaHEHH S BOJIHEL

Tema 2. T1ajiense III0CKOM BOJHBI HA TPAHHILY pa3jiena JByX AU2IeKTpuKoB. HopmanbHas nomspusa- mis.
[lapannenbHas noJasApU3aIHs.

CocTapJisronye 1moJis Majiarolei, OTpaXKeHHO! | IpeIoMIeHHON BoJH. [ pannyHas 3a1a4a Ha MoBepX-
HOCTH paz/erna cpel. 3akonbl Caenmnyca. Koodohumuentsr @penens. Pesynsrupyroliiee mosie B nepBoi 1
BTOPO#i cpe/iax.

Tema 3. YciaoBue MOMHOTO IPOXOJKACHAS BOJIHBI BO BTOPYIO cpey. Yron bproctepa.

Crnyuaii mapawiensHoi nomspusanud. Cirydail HOpMalbHON MOJISPH3AIKH.

Tema 4. TToHOE OTpaskeHHe OT TPaHMLIbI pasziena ABYX cpell. [IBe IUaIeKTpHYECKHE CPEIbI.

VenoBus 10JIHOTO BHYTPEHHEr0 OTpaykeHHs. BeIpaykeHHs [UI COCTaBIISIONIMX PE3YIBTHPYIOIIETO OIS

B NEPBOIi cpe/ie M uX aHau3. BeipaskeHus U1 COCTABISIONINX Pe3yIETHPYIOIIErO M0Jis BO BTOPOH cpe- e
H MX aHaJIu3.
Tema 3. TTosnHoe oTpaskeHHe OT TPAHHIIBI pa3zena ABYX cpell. JIMaeKTpHK — HileallbHbIi IIPOBO/THHK.
AHaJH3 BOJHOBOIO MPOLIECCa HA TPAHHULIE pas/ielia IUAIeKTPHK — WIeaTbHbIH TPOBOJHHK. XapaKTep- Hble
pe3yNbTarhl.
Tewma 6. [TazeHue IIOCKO#M BOJIHBI HA TPAHUILY TIOIIomaionei cpepl. I [puOmiKeHHbIe rpAHHYHBIC
venosust Hlykuna — JleonroBuya.



JleiiCTBUTE IBHBIN YoMl peroMITeHHs. XapaKTePUCTHKH MTPETOMIIEHHOH BOJIHBI B IOTJIOMIAOIIEH cpe- Je.
[laenne II0CcKoi BOTHBI Ha MOBEPXHOCTH PEAIbHOTO POBOTHHUKA. I'panynble ycmoBus Llykuna —
JleonToBHYA U HX MPHOJIHKEHHOCTB.

Pasyien 8. [ToBepxHOCTHBIH 3 deKT.

Tema 1. SIBieHne NOBEPXHOCTHOrO 3P deKTa.

Pacripe/ieieHne aMILIMTY/TbI [OJIS M TOKA BHYTPH METaJIIa PH YAATeHHH OT OrpaHHYKBAOIIIEH MoBep-
XHOCTH. AKTHBHOE CONPOTHBJICHHE U 3alIUTHBIE CBOHCTBA METAJUIHYCCKHX YKPAHOB IIPH NIEPEMEHHOM
3MIeKTPOMAarHUTHOM IIOJIE.

Tema 2. IloTepu 3HEpruy B NPOBOAHHKAX.

BrumcieHHe MOTOKa KOMILIEKCHOro BekTopa [loifHTrHra, HanpaBIeHHOr0 BHYTPb IPOBOIAIIETO TEIa,
Ha OCHOBE IMPUOIMKEHHOTO rpaHHyuHoro ycnaosus Hlykuna — JleonToBHYA.

Tema 3. DKBUBAJIEHTHbII IOBEPXHOCTHBIHA TOK.

VrpomieHue 31eKTPOARHAMUYECKHX 3a/1a4 3aMEHON PealbHOTO pacrpe/ie/IeHus TOKa SKBUBAIEHTHBIM
TIOBEPXHOCTHBIM.

Tewma 4. [ToBepXHOCTHOE COIIPOTHBIICHHE.

CBS13b TAHTEHIMAILHBIX COCTABJISIOLIMME BEKTOPOB £ 1 [* Ha MOBEPXHOCTH IIPOBO/IHHUKA.

KomruiekcHoe MoBepXHOCTHOE COITPOTHBIIEHHE.

Paznen 9. DneMeHTapHBIE U3/TYUATENH.

Tewma 1. DiemenTapHBIH JTEKTPUUSCKUH H3TydaTeb.

Omnpenenenne i 00IHE CBOHCTBA JIEMEHTAPHOTO JIEKTPHYECKOTO H3TydaTeIs.

Tema 2. BeKTOpHBIi MeKTPHYeCKHii MOTEHIHAT H COCTABIIAIONINE OIS IEMEHTAPHOT0 37IEKTPH- YE€CKOIro
H3ITydaTers.

Ananranus 00IIero peleHns BEKTOPHOTO AIEKTPHYECKOro MOTEHIHAA /ISt STIEMEHTAPHOT O JJICK-
TPHYECKOrO M3JIyUaTe sl ¥ €ro IMPOEKIHH B cheprHueckoii cucteMe KoopauHar. COCTaBIISIOHE MO
3JIEMEHTAPHOT0 AIEKTPHYECKOTO H3ITydaTelIs.

Tema 3. BimokHsAs ¥ TaTbHSA 30HBL, TAarpaMMa Halpas/IeHHOCTH 3JIEMEHTAPHOTO 3JIEKTPHYECKOro
U3TydaTeis.

Onpenenenue GrukHed | ranbHei 300, CBoiicTBa moseit B 6mmkHel u nanpHel 3onax. [lnarpamma
HAIPABICHHOCTH JIEMEHTAPHOTO IEKTPHYECKOT0 H3Tyyaresis. MOIHOCTE M CONPOTHBICHUE U3y~ YCHHS.
Tema 4. DnieMeHTapHBIH 1IEIEBOI H3JTyyaTellb.

TTossitie 0 MarHUTHOM ToKe. COCTABIISAIONIME 110J1st 3JIEMEHTAPHOTO MArHUTHOTO H3/TydaTelisd B alb- Heif
30He. MOLIHOCTE W CONPOTHRBIICHHE H3TydeHUs. JIpyrue THIbI 3/IEMEHTAPHOIO MarHUTHOIO W3ITy- YaTesis.
Paznen 10. OcHOBHBIE TEOPEMBI HIEKTPOIHHAMHKH.

Tema 1. Jlemma Jlopenua.

OnpeieNieHHe COOTHOIEHHsL, YCTAHAB/IMBAIOIIETO CBA3b MEIKIY pa3sHECEHHBIMHU B IIPOCTPAHCTBE CTO-
POHHHMH MCTOYHMKAMH W BO30Y7K/IAEMBIMH HMH I10JIMH B OTPaHHIEHHOM H OECKOHEYHOM 00beMax.
Tewma 2. Teopema B3aUMHOCTH JUISl JIEMEHTAPHBIX H3TydaTesIeH.

[Tpumenenne jemmbl JlopeHtia st Moy4eHHs COOTHOLICHHUS, CBA3BIBAIOLIET0 COOCTBEHHbBIE H B3aHM-
HbIE TIapaMeTPhl PA3HECEHHBIX B IIPOCTPAHCTBE 3JIEMEHTAPHEIX H3Ty4aTeleH.

Tema 3. DKBUBAIEHTHBIE HCTOYHHKH IEKTPOMArHUTHOI'O IT0JIA.

®uxTuBHBIE HCTOUYHUKH. [IpurImn skBuBanteHTHOCTH. [ IpHHimn [olirenca — Kupxroda.

Tema 4. Dnement [ tofirenca.

DneKTpoHHaMIYeCKas MO/Ie/b dJieMenTa [ Tofirenca. CocTaBrsomue 1o dnementa [ oiirenca B 1anbHek
3ome. /lmarpaMMa HarpaBIeHHOCTH d1eMeHTa [ roireHca.

Pazzen 11. OcHOBBI TeOpUH TU(PAKLIAH EKTPOMATHUTHBIX BOJTH.



Tema 1. Ctporas mocTaHOBKa 3a1aqd JHPPAKITHH.

Omnmucanne nporecca audpakimn. GopMyIHpoBKa 3a1a4u JUPPaKIKH.

Tema 2. Pemmenue 3anaun Au)pakiiu ILIOCKOH BOJHBI Ha HACATLHO IpoBozsineM Geckoneunom. Kpy-
rOBOM LIUJIMHIpE. AHAIIM3 PELICHHS.

Tema 3. TIpuG:iKeHHbIE METO/IBI PELICHHS 3a1a4 JU(PAKIHH.

[IpuGmikenue oiirenca — Kupxroga. ['eomerpudeckas ontrka. MeTon KpaeBbiX BoJH. ['eomerpu- deckas
Teopust AUQpaKimu.

Conepskanne JJadOpaTOPHBIX 3aHATHH 110 AHCHHILIHHE.

Pasnen 6. [110cKHe 3/1eKTPOMArHHTHBIE BOJTHBI B OJTHOPO/IHO#M H30TPOIHOM cpezie.

Tema 1. [TnocK#e 371eKTPOMArHHTHBIE BOJIHBI B OZHOPOIHOM H30TPOMHOM cpezie 6e3 moTeps.
XapakTepuCTUKH IJIOCKOH BOIIHBI B cpefie Oe3 moTeps.

Tewma 2. [Tnockue 3/1€KTpOMArHUTHEIE BOJHBI B OTHOPO/IHOH H30TPOIHO#H Cpelie ¢ MPOBOAUMOCTBIO OT-
JIMYHOMH OT HYJIA.

XapakTepUCTHKHU IUIOCKOH BOJIHBI B CPEZIE C TIOTEPSAMH.

Tema 3. PacnipocTpaHeHHE IUI0CKHX BOJIH B PEANTBHBIX AHAJICKTPHUKAX U IPOBOAHHUKAX.

HWceneaoBanue MIOCKOM 3JIEKTPOMArHUTHOH BOJIHBI H €€ XapaKTEPUCTHK B 3aBHCHMOCTH OT
napaMeTpoB Cpejibl U YaCTOTHI.

Tewma 4. [Nonsipu3atins BOIH.

M3yyenue noiaspu3aiidy 3IEKTPOMArHUTHOH BOIHBI U HCCIIEI0BAHIE PA3THYHBIX BUJIOB
MOJIIPU3AIHH.

Pazzen 7. BosiHOBEIE sIBIIeHHS Ha IPAHMIIE pa3zielia IByX Cpel.

Tewma 2. TTasieHne MIOCKO# BOTHEI HA MPaHMILy pasaena ABYX AHAIeKTprKoB. HopmanbHas nosspusa- mus.
lapannenpHas nossipu3anus.

M3Mepenne aMIUTATY Ibl COCTABIISFOLINX TONS TTafarolei, OTPaKEHHOH U MPEeIOMIICHHOH BOJIH.
Beruncienne kodpumuentos @penerns. AHaIN3 pe3yIbTHPYIOLIENO OIS B IEPBOi K BTOPOii cpe/ax.
Tema 3. YcnoBre TIOIHOrO IPOX0/KISHHS BOJIHBI BO BTOPYIO cpely. Yo bprocrepa.

HUccneaoBanue sBjI€HHH, BOSHAKAIOMINX MPH MAACHHH 1€KTPOMarHUTHOM BOJIHBI HA IJIOCKYIO TPAHUILY
pasjiena IBYX THIIEKTPHYECKHX CPell [IPH @ = @5 .

Tema 4. TTonHoe OTpakeHHe OT TPaHHIBL pa3aena IByX cpell. JIBe THIIeKTPHYECKUE Cpe/ibl.
UccnenoBanue sSBIEHHIT, BO3ZHUKAIONHX TP MaASHUH 31eKTPOMAarHUTHOM BOJIHBI Ha IJIOCKYIO TPaHHILY
pasjena JAByX JHINEKTPHICCKHX CPe/l IPH @ > @ W IPH 74< 7, .

Paznen 9. DieMeHTapHbIE H3/Ty4aTeIH.

Tema 3. BinkHAA ¥ JaTbHAS 30HbL, JHarpaMMa HalpaBJIeHHOCTH 3/IEMEHTAPHOIO 3JIEKTPUIECKOr0
H3TydaTelis.

WUccreioBanne cBOMCTBA mMoJist B O/1mkHeH U nanbHeit 30Hax. Fi3Mepenue quarpaMMa Harpas/ieHHOCTH
3JIEMEHTAPHOI0 3JIEKTPHYECKOT0 M3 TydaTens. MOIMHOCTE ¥ COTTPOTHBIICHHE H3ITYUCHHS.

Tema 4. DnemMeHTapHbIH 11EI€BOA H3ITyJaTelb.

Onpeenenne COCTARISIONIMX OIS YIEMEHTAPHOTO MArHUTHOTO M3/lydarelis B JajbHeil 30He.
V3MepeHne TuarpaMMbl HAIPABJIEHHOCTH 3IEMEHTAPHOTO MarHHTHOTO u3jtydaress. MomHocTs 1
COMPOTHUBJICHHE U3/TyUEHHUS.

Conepskasne NPAKTHYECKIX 3AHATHI 110 IHCIHILTHHE
Paszien 1. Benenue. DneKTpoMarHUTHOE TIOJIE H [IAPAMETPBI CPel.
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Tema 2. BekTopbl 3/1€EKTPOMArHHTHOTO I10JIS.
BeKTOpbI 3JIEKTPUYECKOro 1noJisi. BeKTOpsl MArHHTHOTO MOJIs.
Tema 3. Knaccuduxauus cpe.
Cpe/ibl TMHEHHbIE i HETMHEHHBIE, OHOPO/IHBIE H HEOAHOPO/IHBIE, H30TPOIHbIE H AHU30TPOIIHBIC.
Tema 4. I'pahraeckoe n300paKeHHE HOJICH.
Cusnosble JHuH monst. JIuddepenimansHoe ypaBHEHHE CHIIOBOMH THHUH.
Tewma 5. [loTeHIHAIbHBIE H BUXPEBBIE [0S,
Onpesie/IeHAE | CBONCTBA MOTEHIMANBHBIX ¥ BUXPEBBIX MOJICH.
Paznesn 2. OcHOBHBIE ypaBHEHMS JIEKTPOIHHAMUKH.
Tema 2. YpaBHeHHe HETIPEPHIBHOCTH.
WUnrerpanbaas u uddepenimanbias GopMbl ypaBHEHHs HEIPEPLIBHOCTH. YpaBHEHHE HETIPEPBIBHOCTH
JUISE CTAIMOHAPHOTO MIPOLIECCa.
Tema 3. 3aKoH coXpaHEHH 3apsi/ia.
3aKOH COXpaHEHHUs 3apszia 1 ero B3aMMOCBS3h C ypaBHEHHEM HEIIPEPhIBHOCTH.
Tema 4. Tpetse ypaBHenue Makcaesuia.

O606menne 3akoHa ['aycca Ha ciTydaiil lepeMeHHBIX IpotieccoB. McToKH (CTOKH) BEKTOPOB DuE.

Tema 5. UetBeproe ypaBHeHHE MakcBeIuia.
3akoH 'aycca /uist MArHUTHOTO 11071 ¥ ero Juddepennuaibaas hopma.
Tema 6. [TepBoe ypaBHenre Makcperia.
Jutdepentmanbras (popMa 3aKOHa MOTHOTO TOKA JUIA CTAHOHAPHOTO H HECTAIMOHAPHOTO TIPOLIECCOB.
[lepBoe monoxkenne Makcaera.
Tema 7. Bropoe ypaBHeHne Makcseria.
Beipaxkerue 06001IEHHOr0 3aK0HA AIEKTPOMATHUTHON HH/TYKIIMH Yepe3 BEKTOPEI JNEKTPOMAarHUTHOTO
noJjisi. Bropoe monoskenue Makcseruia.
Tema 8. 3akon Oma B muddeperImanbHO# Gopme.
[Tepexon ot oGbraHOrO 3aKoHa OMa K ero auddepeHmHaTbHOi (JopMe: 3aBHCHMOCTH 00BEMHOM MI0T-
HOCTH TOKa IPOBO/IMMOCTH B TOUKE MPOBO/ISIIEN CPeJIbl OT HAMPSHKEHHOCTH JIEKTPUYECKOT0 MO
Tema 9. YTOouHEHHE NOHATHSA O IPOBOIHUKAX H JIH3JIEKTPHKAX.
VeanbHbIi TPOBOAHKK H AMd/IeKTPUK. KpuTtepnil AeeHns cpel Ha IPOBOIHUKH H M3IeKTPUKH. Oco-
OEHHOCTD MPOBOALIUX CPEL.
Tema 10. Iosmas cuctema ypaBHeHHH MakcBena.
Cucrema ypaBHeHHIT >7eKTPOAMHAMUKH, MarepiansHble ypaBHeHHs. BbIBOIBI OTHOCHTEIIEHO CBOMCTB
3/1eKTPOMATHATHOTO 1107151, | [pHHIAI CyNepIo3HIn [Uis IEKTPOMArHUTHOTO OIS, Y PaBHEHHS Makc-
BeJla B HHTETpabHOH (opMe.
Tema 12. Ypasuenus Makcseiia i CTOPOHHHE TOKH.
CTOpOHHHE 3/IEKTPHYECKHE TOKH, CTOPOHHSAS HAPSHKEHHOCTh 3JIEKTPUYECKOTO MO, CTOPOHHHE J/ICK-
TPHYECKHE 3apsi/Ibl.
Paznen 3. ['panuuHbIe yC/I0BHS.
Tewma 2. ' panudHBIE YCIIOBHS 15l BEKTOPOB MIEKTPHYECKOrO OIS,

VCI0BuS JU1S HOPMATBHBIX COCTABIIAIONINX BEKTOpoB E 1 D. [1oBepXHOCTHBIE 3apsiTbl. Y CIOBHS LA Ka-

caTellbHbIX COCTABJIAROIIHX BCKTOPOB E upb.

Tewma 3. ['paru4HBIE yCIIOBHS ISl BEKTOPOB MarHMTHOTO MOJISA.

VcaoBust st HOpMaJIbHBIX COCTAB/IAIOIINX BEKTOPOB Ewu g . YCioBHS U1 KACATEIBHBIX COCTABIIAIOIINX
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BeKTOPOB B 1 H. [ToBepXHOCTHBIIT TOK.

Tema 4. TosHast cucTeMa rpaHUYHBIX YCIIOBHIA
[TosmHas cucTeMa rpaHMYHbIX YCIOBUI B CKANIPHOM 1 BeKTOpHOH (opme. ['panuyrble ye/IoBHs Ha OBEp-
XHOCTH HCATBHOIO MPOBOJIHHKA.
Pasjienn 4. DHEPrUst 3MeKTPOMArHUTHOTO MOJISL.
Tema 1. Bananc aHepruu 3MEKTPOMArHHTHOTO TOJISA.
KauecTBeHHOE ypaBHeHHe GanaHca MTHOBEHHBIX 3HAYCHHIT MOIIHOCTH /ULl OTPAHMYEHHOr0 00beMa U ero
KOJTMYECTBEHHOE BBIPAKEHHOE 4Yepe3 BEKTOPBI 2/IeKTpOMarHuTHoro noss. Teopema [lodHTHHTa.
Tema 2. [110THOCTE SHEPrUH AIEKTPOMATHUTHOTO ITOJISL.
O6BeMHas IJIOTHOCTh SHEPTHH JIEKTPHYECKOro H MarHUTHOTO nojeil. CymmapHasi ¥ B3aHMHasi SHEPrist
nosneit. Jluddepennnansras Gpopma Teopemsl IlodHTHHTA.
Tewma 3. CKOpOCTB pacrpoCTpaHeHUs! AMEKTPOMArHHTHOM SHEPIHH.
Dueprerudeckas TpyOka. CKOPOCTb PacipoCTpaHEH sl SHEPTHH TP HEPABHOMEPHOM H PABHOMEPHOM
pacrpesieleHH BEKTOPOB 110151 B IIONEPEIHOM CEYEHUH SHEPTeTHYECKOH TPyOKH.
Tema 4. Yparaeruss Makcpeia /Ui MOHOXPOMAaTHYECKOT'O T10JIsL.
MeTo1 KOMIUIEKCHBIX aMIuTATY 1. CucTeMa ypaBHEHHH MOHOXPOMATHYECKOrO ITOJISL.
Tema 5. Ypasuenue Oananca /U1 CPEIHEH 3a IEPHO/] MOLHOCTH.
Cpennee 3a nepuo;i 3naverne Qpynkunu. Kommrexkcnsi sexrop [loinTanra. CpenHue 3a nepHoz 3Have-
HHS: [TOTOKA MOIIIHOCTH, MOIITHOCTH KOYJICBBIX NOTEPh, MOLIHOCTH CTOPOHHHX HCTOYHUKOB, IIKTPH-
YecKOi ¥ MarHMTHOM SHEPruif, u3MeHeHHe IEKTPOMArHUHTHOH YHEPTHH.
Tema 6. Ypasuenue Oasanca /Ul KOMIUIEKCHOH MOIITHOCTH.
BriBoz ypaBHeHus OanaHca Ui KOMIDIEKCHOH MOIITHOCTH. Y paBHeHHe Oaanca /Ui aKTHBHOH H peak-
THBHOM MOLIHOCTeH. Y paBHeHue Oananca Ul H30IMPOBAHHON CHCTEMBI.
Tema 7. Teopema eIMHCTBEHHUCTH U BHYTPEHHHX M BHEIHMX 37144 3JIEKTPO/IMHAMHKH.
E/IMHCTBEHHOCTD PEllieHHs] BHYTPEHHHX 3a/1a4 3/1eKTPOIMHAMHUKH. ETHHCTBEHHOCTD PEIleHHs BHEITHAX
3a/1a4 EKTPOIUHAMHUKH.
Pazjien 5. DnexkTpoaMHAMUYIECKHE MTOTEHIMAIIbI TAPMOHHYECKOTO TOJIs.
Tema 1. Vpasuenus ['enbmrossia.

[NpsiMast m oOpaTHas 3a/1a4y 371€KTPOAHHAMUKH. Y paBHEHHS | €ILMIoIIbIia U BEKTOPOB Eu H. Ommo-

POJIHBIE YpaBHEHHS | ebMrosiblia Ul BEKTOPOB 3JIEKTPOMArHUTHOTO TOJIA.

Tema 2. DAeKTpoIHHAMMYECKHE MOTEHIMAIBI TApMOHUYECKOI0 JICKTPOMArHHTHOTO TOJIS.
BekTopHplii anekTpryeckuii notentmaln. CKaIspHbIi 2JIeKTPHYECKHiT MOTeHIHa. Y cloBHE KamuOpoB-
KH [IOTEHIMaIOB. Y paBHeHNS | ebMromnblia UL 3IEKTPOIHHAMHYECKHX MMOTEHIIHAIOB.

Tema 3. Pernenue HeoTHOPOIHLIX ypaBHeHUI [ enbMrobLa.

PelieHre HeOIHOPOAHBIX YpaBHeHHit [ enbMronbua A1 CTOPOHHHX HCTOYHHKOB, PACTIPEICICHHBIX

110 00BeMy, 110 MOBEPXHOCTH, 110 KOHTYPY.

Tema 4. YpaBHenus Makcpeia ¢ y4eTOM MarHUTHBIX TOKOB H 3apsi/IOB.

MarauTHEIE TOKH | 3apsiabl. Y paBHeHHs MakcBesuia Ui MarHUTHBIX CTOPOHHUX HCTOYHHKOB. [IpHH-
IIMIT TIePeCcTAHOBOYHOI JBOHCTBEHHOCTH. Pelienre HeoTHOPOIHBIX YpaBHEHHH | enmbMrobiia Uit mar-
HUTHBIX MCTOUHHKOB.

Paszen 6. [Tnockue 371eKTpoMarHMTHRIE BOJIHEI B OTHOPO/IHOM M30TPOITHOM CPEJIE.

Tema 1. [Tiockue 3eKTpOMarHMTHEIE BOITHBI B OJJHOPOIHON H30TPOITHOM cpezie Oe3 moTepsb.

Pemienune 0IHOPOIHOTO ypaBHEeHNs 1 €/IbMIoJIbLa OTHOCHTEIBHO COCTABIISFOLMX TTOJIA TJIOCKOH BOJTHBI.
XapakTepuCTHKH TVIOCKOM BOJIHBI B cpezie 6e3 oTeps.
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Tema 2. TTiockue 3MeKTPOMarHUTHBIE BOJIHBI B OJIHOPOIHOM H30TPOIHOM CpeJie C IPOBOANMOCTBIO OT-
JTMYHOM OT HYJIA.

KoMriekcHas OCTOsIHHASE PACTIPOCTPAHEHHUs U €€ CBA3b C MIEKTPOIHHAMUYECKHMH TTapaMeTpamMH Cpe- JIbl.
XapakTepuCTHKH TIOCKOH BOJIHBI B Cpejie ¢ IoTepsMu. [ucrepeus.

Tema 3. PacipocTpaneHne IUIOCKHX BOJIH B PeAIbHBIX AU3IEKTPHKAX U MPOBOIHHKAX.

CpaBHHTE/BHAS OLIEHKA TAPAMETPOB ILTOCKOH BOIHBI B cpejiax 0e3 0Teph, PeanbHbIX AUICKTPUKAX

U TIPOBOIHHKAX.

Tewma 4. [Tonspuzaius BOJH.

[TrockocTs nomspr3auy. JIMHEHHO MoJISpU30BaHHble BOJIHBL, BOJIHBI C KDYTOBOH H SIUTHIITHIECKOU
HOJIApPUA3ALTHEH.

Paszen 7. BollHOBBIE SIBIIEHUs HA I'PaHMIe pasfena IByX Cpel.

Tema 1. ITockue BOJHBL, pacHpOCTPAHSIOIIHECS B IIPOH3BOILHOM HAllPABICHHH.

Hanpagjisirorue Kocuychl. [Tome miockoi 0JHOPOIHON BOJIHBI B CHCTEME KOOPIHHAT € OCAMH HE COB-
MAJAIONIMMH C HAMPAaB/IEHUEM PaclIpOCTPaHeH s BOTHEL

Tema 2. TTajieHue 110CKO# BOIHEI HA TPAHKILY Pa3jielia [ByX AHINEKTpHKoB. HopmaibHas monspu3a- mus.
[lapamienpHas mossipu3amys.

CoCTaBIIAIOLIME 11018 T1a/IAI0LIEH, OTPaXKEHHOM U PesIoMISHHON BOJIH. I panuyHas 3aj1a4a Ha TIOBepX-
HOCTH paszena cpeal. 3akons! Cremmyca. Kosddumuents @penens. Pesynsrupytomee moje B IepBod 1
BTOpOH cpelax.

Tema 3. Yci10BHe IIOTHOTO TPOXOJKIEHHS BOTHBI BO BTOpYIO cpemy. Yrou bprocrepa.

Cryuaii napauiensHo# nonspusanun. Ciiydaii HOpMalTbHON MOJIIpH3AHH.

Tema 4. ITorHOE OTpakeH#e OT TPAHHUIB pa3ziena IByX cpel. [Be IusIeKTpHYECKHEe CPEJIbl.

VCI0BHS TOJIHOTO BHYTPEHHETO OTPAYKeHUs!. BhIpaskeH s /Ul COCTABIISIOIINX PE3YIIBTHPYIOLIET0 0I5

B IIEPBOH CpeJie M UX aHamm3. BeIpakeHnst Ui COCTABISIONINX Pe3yILTHPYIOIIETO MOJist BO BTOPOH cpe- e
U MX aHajIH3.

Tema 5. TTonHOe OTpaXKeHHe OT TPAHHUITBI pa3Iena IByX cpe/l. JIMAIeKTPHK — HAeaIbHbIH MTPOBO/THIK.
AHaJU3 BOJTHOBOTO MPOIECca Ha MPAHMIIE pas/ielia TUANIEKTPHK — HaIbHbIH POBOIHMK. XapaKTep- Hble
Pe3YJILTATEL

Tema 6. [Tajienne MIOCKO#H BOMHBL HA TPAHHILY OTIIOMa0iel cpeasl. [IpaomnKeHHble rpaHuYHbIC
yenopust ykuna — JleonTOBHYA.

JlelicTBUTENBHBIN YIOIT MTPeTOMITeHHS. XapaKTepHCTUKH IPETOMIIEHHOH BOJIHEI B TIOTTIOMIAROIIEH Cpe- Je.
[lagenne IIOCKOH BOJIHBI Ha MOBEPXHOCTE PEATLHOTO IPOBOAHUKA. [ paHuuHble yernosws HlykiHa —
JleoHTOBHYA U X NPHOIHKEHHOCTD.

Pazmen 8. [loBepxHOCTHBIH 3 peKT.

Tewma 1. SlBeHne mMOBepXHOCTHOTO P dexTa.

Pacripe/iesieH e aMITIHTY ABI IO  TOKA BHYTPH METaIlNIa IIPH YIaJIeHHH OT OTPaHHYHBArOLIEH MOBep-
XHOCTH. AKTHBHOE COIPOTHBIICHHE W 3aIIUTHBIE CBOHCTBA METAIUIMYECKHX 3KPAHOB IIPH TIEPEMEHHOM
97I€KTPOMArHUTHOM TOJIE.

Tema 2. TToTepu 3HEPrHH B IIPOBOJIHHKAX.

Brrmcnenne moToka KOMILUIEKCHOro Bektopa | [oiHTHHTa, HalpaBIeHHOTO BHYTPb [IPOBOJIAINCTO TENA,

Ha OCHOBE IIPUOIIKCHHOr0 rpaHuuHoro ycuaosus [llykuna — Jleonrosmga.

Tema 3. DKBHBATICHTHLIH TOBEPXHOCTHBIN TOK.

VYIIpormenue 51eKTPOIHHAMAYECKUAX 33144 3aMEHON PEaAIbHOIO PACIPE/ICIICHUS TOKA SKBUBAIEHTHBIM
TIOBEPXHOCTHBIM.

Tema 4. [IoBepXHOCTHOE CONPOTHBIIEHHE.
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CB$I3b TAHTCHIMATBHBIX COCTABIIIOLMME BEKTOPOB E 1 J° Ha MOBEPXHOCTH MPOBO/IHHKA.

KoMmrieKCHOe TOBEPXHOCTHOE COIPOTHBIICHHE.

Paznen 9. DneMeHTapHbIE H3Ty4aTeIH.

Tema 1. DitleMeHTapHBIN NEKTPHUCCKHN H3/Ty4aTeb.

Onpejenenrie u 00LHe CBOHCTBA 2IEMEHTAPHOTO HEKTPHHYECKOro H3/Ty4aTels.

Tema 2. BeKTOpHBII 2K TPUYECKHI IIOTEHIHAI ¥ COCTAB/ISFOLIHE IO 3IEMEHTapHOIO SICKTPH- 9eCKOT0
H3ITydaTeis.

AjanTauus o0IIEro pelleH s BEKTOPHOTO IEeKTPHUYECKOr0 MOTEeHIMaa 1Sl 3IEMEHTapHOro JIeK-
TPHYECKOr0 U3IydaTens | ero NPOSKIHH B chepryeckoi cucteme koopauHat. COCTABILIOMIHME M0
3/IEMEHTAPHOTO AEKTPHUECKOT0 H3ITydaTelIs.

Tema 3. BinokHsis 1 JaIbHAS 30HBL, AHArpaMMa Harpas/IeHHOCTH 3JIEMEHTAPHOTO 3JIEKTPHIECKOro
H3ITy4daTesis.

Onpeienenne GmmkHeit n nansHel 30H. CBoiicTa noseii B GmikHel 1 aibHei 30Hax. JluarpamMma
HATIPABJIEHHOCTH 3/IEMEHTAPHOTO EKTPHYECKOro u3yyaresis. MOIHOCTS i COIPOTHBIICHAE H3ITy- YEHHUS.
Tema 4. DnemeHTapHbIi HIETEBOH H3TYYaTeIb.

[TonsiTe 0 MarHUTHOM TOKe. COCTABIISIONINE TIOJIS EMEHTAPHOI0 MarHUTHOTO M3JIyyatelis B [alib- Heil
30He. MOIIHOCTD M CONPOTHBIICHAE H3Ty4eHus. JIpyrue THIIbI 3/IEMEHTAPHOrO MarHHTHOTO H3JTy- HaTelIs.
Pazmen 10. OcHOBHBIE TEOPEMBI HIEKTPOJHHAMHKH.

Tema 1. Jlemma Jlopenua.

Onpezenenne COOTHOIIEHHS, YCTAHABTHBAIOMIETO CBSI3b MEXKIy Pa3HECEHHBIMU B ITPOCTPAHCTBE CTO-
POHHMMH HCTOUHHKAMH H BO30Y/KIaeMBIMH HMH HOJISIMH B OTPAHIHYCHHOM M GECKOHEYHOM 00beMax.
Tema 2. Teopema B3aUMHOCTH JUIS JTIEMCHTAPHBIX H3/Ty4aTeIeH.

[Iprvenenue nemmbl JlopeHiia 1ist MOTYYeHHS COOTHOLIEHHMS!, CBA3BIBAIONIETO COOCTBEHHBIE 1 B3aHM-
HbIE NIapamMeTphbl PA3HECEHHBIX B MPOCTPAHCTRE 2IEMEHTAPHBIX H3ITydaTelIeH.

Tema 3. DKBHBAIEHTHBIE HCTOYHUKH 3J1EKTPOMArHHTHOTO TTOJIA.

dukTHBHBIE HeTOURMKH. [IpurTin sxBuBateHTHOCTH. [IprHImm [olirenca — Kupxroga.

Tewma 4. Dnemenr [ tofirenca.

DIeKTpoMHAMMYECKas MOJIENb yiemeHTa [ iojirenca. CocTapsomme nojist 3jeMenta [toiiresca B JabHed
30He. JlnarpaMmMa HarpaBJIeHHOCTH 31eMeHTa [ rolirenca.

Pazzesn 11. OcHoBBI TEOPHH TH(PAKIUH HIEKTPOMATHUTHEIX BOJIH.

Tema 1. Crporasi mocTaHoBKa 3a1a4u JHQPaKIHH.

Onucanue npoiecca qudpakipn. GopMyHpoBKa 3a71auH U PaKIHH.

Tema 2. Peluenne 3anauu JTUQPakiAy [I0CKOI BOTHEI Ha H/ICAIBHO IIPOBOASIIEM OecKoHeuHoM. Kpy-
rOBOM LWIHHIPE. AHAIH3 PEIleHHs.

Tewma 3. [TpubniKeHHBIE METO/IbI pELIeHUS 3a1a4 T PaKIIHH.

[pubuxenne [oiirerca — Kupxroda. I'eomerpuueckas ontuka. MeToz Kpaesbix BOJH. ['eOMeTpH- YecKast
Teopus JTM(PPaKIHH.

5. OIEHOYHBIE CPEJACTBA JAJI51 TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXKYTOYHOMU ATTECTAIIMH 1O UTOTI'AM OCBOEHUSI JUCLUTIIMHBI
1 YYEBHO-METO/IMUECKOE OBECIIEYEHHE CAMOCTOSTEJILHO! PABOTBI
CTYJAEHTOB

5.1. Tekyumuii KOHTPOJIb yCIEeBAEMOCTH



14

PeliTuHr-KoHTpOIB 1
Bapmnanr 1

1. JUis Kakoro Kjacca JJIEKTPOMArHHTHBIX SBJICHHH CIPABE/UIMB 3aKOH IIOJHOTO TOKa B

"Z

crenytomeit popme: ¢, Hdl = [ F°dS; rotH = J°?
1) CranmoHapHOro;
2) HecrammmonapHoro;
3) KBaszucranuonapHoro.

2. Kaxk cBf3aHO HanpasjiCHHE MEPEeHOCa MOIHOCTH ¢ OPHCHTALUEH BEKTOPOB E u H B nnockoii
0/IHOPO/IHOM BOJIHE?
1) [leprieHIHKyYISPHO TIOCKOCTH PACTIONOKEHHs BEKTOPOB £ 1 H;
2) CoBniaziaer ¢ BEKTOpoM E;
3)Cosnazmaer ¢ BeKTOpoM H.

3. Tosichure (HU3MYECKOE COJAEPIKAHHE 3a7add PACCESHHS IJIOCKOH BOJIHBI najaromei Ha
IJIOCKYIO TPaHUILy pas/ienia Cpell.
1) ®u3nuecKnii CMBICII OCHOBAH Ha IPAHHYHBIX YCJIOBMAX W YCIOBHH H3IIYYCHHS, COITIACHO
KOTOpPOMY BO30y’KIaemas [OBEPXHOCTh MOPOKIACT JHUIb YXOJSIIME OT HeE BOJHBL
OTpaKeHHbIC U IPETOMIIEHHBIE;
2) Ou3HUeCKH CMbIC] PElleHUH OCHOBAH HA MCIIOJIb30BAHMH JleMMbl JIOpeHIa U TEOpEeMbI
3KBHBAJIEHTHOCTH, COIJIACHO KOTOPBIM BO30ykgaemas IIOBEPXHOCTh IOPOXKIAET JIMIIb
YXO/IAIIHE OT He€ BOJIHBI: OTPAKEHHBIE H IIPEIOMJICHHBIE;
3) dusnyecKuil CMbICI PEIICHHH OCHOBAH HA MCTIONB30BAHMH MPHHIIATA nepecTaHOBOYHOMN
JIBOHCTBEHHOCTH M TEOPEMBI B3AHMHOCTH, COTJIACHO KOTOPBIM BO30yKIaemas IOBEPXHOCTH
MOPOKAAET YXO/SIINE OT He€ BOJIHbI: OTPAKCHHBIC H IIPETIOMIICHHbIE.

4. Yto MOHMMAETCS IO/ IJIOCKOH 3IeKTPOMArHHTHOH BOIHOH?
IToa nJI0CKoii MoIpasyMeBaeTces BOJIHA, PAaCPOCTPAHSIOMASACS B/IOJb THHEHHOH KOOPIAMHATEI
i B J000H  (QHUKCHPOBAHHBIH MOMEHT  BPEMEHH  HEM3MCHHAas B IUIOCKOCTH,

repreHIuKyISIpHOil 9T0H KoopauHaTE:

— 2
l)ﬂ_ H E——HZ 0,8“':;—0,&:—-0.
d é
2) [ = [;1,, E,, HA#0; %,;: 0:-=0;
a & é
3) 1-[ "Zﬂz‘ EZ_HZ ; _‘._."t ;E ] O

Bapnanr 2
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HcTokamu (CTOK&MH) KaKOro BEKTOpPa ICKTPHYECKOI'O II0JIsl ABJIANOTCS KaK CBOGOHHBI@, TaxKk v
CBSI3AHHBIE YIEKTPHYECKHE 3apsi/Ibl?

1) E;

2) D;

3) .

Paznuuarores H Cba?:OBﬂﬂ CKOPOCTE H CKOPOCTh PaclpOCTpaHCHUA SHEPIHH JUIA O,D.HOpOIlHOﬁ
IJIOCKOM BOJIHBI B cpeaax Oes MOTEPL H B MOTJIOMAOIIHX CpeﬂaX?

1) th‘0={)>v(blc;éf]; V)|(!=U>V'3|O‘#0;

2) V(b‘FU:Vq;lc;&(J; V‘a|n=0=V3|c¢0;

3) Vploe=0<Vplozo: Vslo=0<Vs|sx0.

Hpﬂ KaKuX YCJIOBHAX B 3aJayde pacCCiHHs IJIOCKOI BOJIHBI Ha rpaHuie pasjaeia

JMBIEKTPHYECKHX Cpejl OTCYTCTBYET OTpaXEHHas BoHa?
1) npu mapasuieNIbHOI noJspu3auu, tge= Neafer

2) mpu HOPMATBHOH MoJspu3amm, tge=Ha'k1 ;

3) mpu KpyroBoii nosispu3anuy, sing=nz/nj.

Yrto Takoe 3jeMEHTAapHBIH DIEKTPHYECKHI W3TyuaTeTh W KaKOBBI €r0 HaIlpaBlICHHbIE
croicTBa?

1) nuHeHHBIH NPOBOAHUK C IEPEeMEHHBIM IeKTPHUYECKUM TOKOM, JUIHHA KOTOpOro <<i;
F(0)=sin0: F(¢@)=1:

2) DpOBOAHHUK C IEPEMEHHBIM JIIEKTPHUECKUM TOKOM, JUIHHOH 1<<A; F(8)=1; F(@)=sinb;

3) ¢pparmenT poHTa pacnpocTpansomeiics BoTHEI (AS<<A?); F(0)=(1/2)(1+cos).

Bapunanr 3
Kak BBIpasuTh cpelHmil 3a MEpHO] IOTOK MOIIHOCTH 4epe3 3aMKHYTYIO NOBEPXHOCTH S,

OrpaHu4MBaoNIyo 00seM V, BKIIOYAIONIHN CTOPOHHHE HCTOYHHKH?

a)P-, =R, gi;SI:I_dS_';
@)P::I_. = ¢5 ﬁa‘S',
)Pz, = l_ﬁ ds.

B yem cocTOuT riiaBHoe pa3Iiure BOJIH B HENMOIIIOMAKIIHX H NOITIOLIAOIIHX cpe,uax?
1) 6#0: Vg, Vs, Zevf(@);
2) 6=0: Vy, Vs, Zc~f(0);
3) 6#0: Vi, Vo, Z#f(0).
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[lpn Kakux YCIOBHAX B 3ajade paccesHus IUIOCKOH BONHBI Ha TIpaHHIE pasaena
JIHAIEKTPUUIECKHX CPeJl OTCYTCTBYET IPeIOMIICHHAs BOTHA?

1) ni>n2, ¢>Qxp;

2) n1<n2, 9>Qxp;

3) ni<nz, @<Qxp.

B yem 3aKII04aeTCs OCHOBHBIE Pa3IHYHs MO 3I€MEHTAPHOTO 3MEKTPHYSCKOrO H3jTydaTe/is
B OiIMKHEH H JanbHeH 30Hax?

1) yr>>1: EBg, H, ~f(1/r); B/ Ho=Zc, T = R, T1;

2) yr>>1: E._;.. H(p, E-'_,. ~f(1/1"); n>2, PE*"*‘Im;

3) yr « 1:E,, H¢\f(1;’rn);EQjIH¢ = Zc;f_T= Rell.

PeiiTHHI-KOHTPOJIB 2
Bapuanr 1

Bceerjia M BeKTOpa HANPSKEHHOCTH B HHAYKLHI KOJUIMHEApHBI?

1) E||D, #||5 B ©30TPONHBIX Cpe/ax;

2) E||D, H||5 B aHH30TPONHBIX Cpe/iax;

3) E||D. A]|E B rupoMarHaTHBIX Cpe/ax.

MoryT ¥ OSMeKTpHYECKHE W MATHHTHBIE COCTABISIONINE IONs IUIOCKOH BOJHBI OBITH

cHH(A3HBI IPH PACIIPOCTPAHEHUH B TOTJIOIIAIOLIEH cpe/e?

1) Her:

2) Na;

3) Tlpu neHcTBUTEILHOM 3HAYEHHH Z

YTo Takoe HampasseMble BOJIHbI? Koraa OHH SIBISIOTCS MOBEPXHOCTHBIMU?

1) Bosna, pacnpoCTpaHsOWasicss BJOJIb TPaHMIBI pasjiena;, HanpaBifemas BOIHA C
SKCIIOHEHIIHATBLHO yOBIBAIONas B HOPMAJIbHOM HANPABIEHWM K HAMpPaBISIOMEH
MOBEPXHOCTH;

2) BosHa, pacnpocTpaHsIOMmAsCs IepleHIUKyIIpHO TpaHMIbl pasjena Cpel; BONHA
IKCIOHEHIIMATBLHO YOBIBAIOILAS B HAIIPABJICHHH PACIIPOCTPAHEHHS

3) Bonna, pacrnpoCTpaHsiolasics BJ0JIb JMHEHHOH KOOP/IMHATHI, BOJHA C HEH3MECHHBIMH
napaMeTpamMH B IUIOCKOCTH TEPIEeHIMKY/ISPHOM HAlPpaBJIeHHIO PaclpOCTPaHCHHUS.

Kak ®HaiiTH 1osie 3JIEMEHTApHOTO MArHWTHOIO — M3jIydaTels, HCHOJb3ysl MpPHUHIHI

IepPeCTAHOBOYHOM JTBOHCTBEHHOCTH?

B BbIpaKeHHSAX I8 TMOJSA 3€MEHTapHOTO SIEKTPHYECKOrOo H3IydaTels OCYLIECTBHTEH

3aMCHELI:
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3.

4.

1
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DEeH, Fs—I"u, e —s;

NEo-HPs ™, & —c,;

NEeH IPs =", @&,

Bapuanr 2
Kaxoii xapakrtep OyZeT MMeTh IAHMBIEKTPHYECKas MPOHHIACMOCTE: CPelbl HEOHOPOIHOH
H30TPOIHO# 1 Cpe/ibl 0JTHOPOIHOH AHHU30TPOITHOH?
1) e=f(P) ; e=|lell;
2) e=f(P) ; e=const;
3) e=lell ; e=f(P).
KakuM  COOTHOIIGHHEM  CBS3aHBI  TIOTIEPEYHbIE  COCTABJIAIONIME  IUIOCKOH — BOJHBL

PacIpOCTPaHSIONICHCS B OJNIOKHUTEIPHOM HAIPABICHHE KOOPIHHATEI Z?

DH, =1/%, [1251];

B KakMx mpejenax IEKHT 3HaueHue (asoBoil CKOPOCTH HANpPaBSIEMOH MOBEPXHOCTHOM
BOJIHBI HA IPAHHUIIE pasJieia THIIeKTPHYECKUX cpe?

1) vor<vg<vea:

2) vo1>vg>v02;

3) c<vgy<vo2.

Kak BBIMHCIHTG MOIIHOCTH HM3/TYYCHHs SJIEMEHTApHOrO 3JIEKTPUYECKOro M MarHUTHOTrO
n3yyaresnei?

1)Pyq = ¢_T_.dS;

2)Pge, = J M dS;

Il
o |
R
—
o

3)P,.,

Bapnaut 3
KakiM TpaHMYHBIM  YCJIOBHSAM  YJOBIETBOPAIOT — HOPMaIBHBIE M TaHTCHOMAIbHBIC
COCTABISIONIME 3JIEKTPOMArHATHOTO IIONsl Ha TpaHulle pasjena cpel ¢ pasiHiHbIMH
3IeKTPOANHAMUYECKUMH TTapaMeTpaMu?
1) E1=E2:; Hix=Hat; D1n=Dan; B1n=Ban;
2) D1=D2:; Bi1=Bat; Ein=Ean; Hin=Han;
3) Ei=Eax; Hin=Han; D10=D2n; B1n=Ban.
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2. Kax BeIrisiiuT (a3oBblii MHOXKHTEIb IIOCKO BOJIHBI, PACTIPOHSIOIIENCS B HANPABJIEHNH 2 ,

4.

k:

COCTaBIIAIOLIEM € OCSAMH JEKapTOBOH CHCTEMbI KOOPAUHAT YT &.., @.., @.7

, i e ey
I) g Jez = @ Rl XCOEE, LD;B&‘I ZL'D-u.pz_.*_
s
2) g Ik = g ik(xtgp tytgpgtety "3‘:!;
3) F—;k: — e—ﬁ:u: @y Trsing.tIsingg )

Kak cBs3anbl Mexay coboli (azoBas CKOPOCTb H CKOPOCTh PACHPOCTPAHEHHS JHEPruM
HAIpaBISEMOH  IOBEPXHOCTHOH  BOJHBI, CYMIECTBYIOIIEH Ha TIpaHHIE  pasiena
JU3IIEKTPHYECKUX cpes?

1) vevs = 1§y

2) vo=uvs

3) vev, =y,

e

=

Uto mnoHuMaeTcs mon COIIPOTHBIICHHUEM H3JIYHCEHHSA SJIEMEHTAPHOTO 3JICKTPHYECKOTO

n3ny4arens? Kakos ero gpusnyeckuii cmpici?
1)P;., =I°R-/2:1° = const, Ry T= P, T;

F _ . - » E l.
2)1:.3:;: = Um ; 2RE:.L'—: Um - Ccﬂ‘sr'Rim T P -

Tep o

ey = (Re/2) 6], [ s R Ty T

om

Bapunanr 4
Kaxue rpaniunble yC10BHs BBINONHSIIOTCS HA MOBEPXHOCTH HACATBHOTO NPOBOJIHKUKA?
1) E1=0; Hin=0;
2) E1n=0; Hi=0;
3) 1.6, = 2, [1.H]
Onpe/endTe NOMIPH3ALMIO TIOCKOH BOJIHBI, PACHPOCTPAHSIONIEH BIOML KOOPAHHATEI 7 H
00pa3soBaHHYK) HAIOKCHHEM JIBYX OPTOrOHAJIBHO MOJISPU3OBAHHLIX BOIH  OJHOIO
wanpapnenns: E, =E , + £, = (I, A+ 1,.B)e ™3, ecnm (asbl BOIH COBNAZAIOT
(A= Ae’®, B = Bel®);
1) 1uHeitHa;
2) Kpyrosas;
3) ANTHOTHYCCKAS.
Kakue ocoGeHHOCTH HAOIOAIOTCS B Cilydae HAKIOHHOTO MAjEHHs IJIOCKOH BOJHBI M3
THU3JIEKTPUKA Ha IUIOCKYIO HACATBHO MPOBOISIIIYH) IOBEPXHOCTE?
1) nojHoe BHYTpEHHEE OTPAXKEHUE IIPHU JIOOOM YIjie NaaeHHU;

2) IIOIHOE BHYTPEHHEE OTpaKEHHE NPH Q> Py,
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3) NOJIHOE BHYTPEHHEE OTPAKEHHE [TPH P=5.

Yt0 noHUMArT Noj TIOBEPXHOCTHBIM COIIPOTHBICHHUCM HpOBO,Z[HHKa?

p—t
SNt
[~
i
sl
[=]
I
|
A
—
~

Peli THHI-KOHTPOIb 3
Bapmnanr 1
Kakoe cOOTHOLIEHHE MOJKHO paccMaTpHBaThb B KadecTBE KpHTEpHs [EJIEHHS cpel Ha

ITPOBOOHHUKH H ,ElI’IBI[eKTpHKH?

&

<< 1 — IUDJICKTPHKH,

(FSy

2]

1) L = 1 — MPOBOJHUKH;

=

-
2) — << 1 — NpOBOJIHUKH;
u.;EE uJE.l

»» 1 — MIADIIEKTPUKH,

a

&
« 00— IPOBOJHHKH, —— = W0 — IH3JICKTPHKH.

Wil e

3)

&

OmnpeeuTh MOIAPH3ALHUIO TUIOCKOH BOJIHEL, PACHPOCTPAHSIOMEHCA BA0Ib KOOPAUHATE Z, |

06pa3013aHHy}0 HaJIOKEHHEM  JBYX OpPTOTOHAJIBHO TIOAPH30BAHHBIX BOJIH  OIOHOTO

HanpaBJICHUA: f,_,,_ = }:f_,,_:i + f_,,,:: =(1I.A+ f;_S:}E«"”"*’, IpH OJMHAKOBBIX aMILUTHTyAax (A =
C) i pasoBoM pasmiumn 90°: A = Ae’?, 5 = Be/® 7307

1) kpyrosas npasas;

2) kpyroBas sieBasi;

3) oIIHITHYECKAS

Kaxne ocoOeHHOCTH HMeeT IPeIOMIIEHHAs BOJIHA IIPH 11a/IeHHH TIIIOCKOH BOJIHEI Ha TPaHHILY
MOTIOLIAOLICH cpeibl?

1) gn=0y

2) on=90;

3) pu=0;

3aueM BBOIUTCSA TOHATHE OSKBHBAIGHTHOIO MOBEpXHOCTHOro Ttoka? KakuM obOpazom

OIIpeIe/IseTCs €r0 BeITHUNHA?
1) A YIPOILIEHHUS PACUETOB; F - = [lan
d

2) Juisi YTOUHEHHSI PacyeTOB; f_j_ d
Ja K

3) Juis IIOBBIIEHUS JJOCTOBEPHOCTH; J° = o E.
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Bapnant 2
1. Kaxoif XapakTepHOil 0COGEHHOCTBIO C TOYKH 3PEHMs pachpeleseHus 3apsiloB 0071axaioT

Cpensl ¢ HpOBOﬂHMOCTBIO OTJIHYHO# 0T Hys14?
1) p*(p.t) = p*(p,0)e " e,
2) p*(p.t) = o7(p, 0)el7ed,

3)0°(p,0) = p*(p,0)e! o,

2. C xakuMmMu OCOOEHHOCTSMHM CBSI3aHO paclnpoCTpPaHeHHe TIUIOCKHX BOJH B PEalbHBIX

aM3NeKTpuKax?
1) tg6 << 1; B = wynaes (1 +1tg26/8); ve =v3 =vo/{1 +1tg%8/8);
. [
a={7) ‘= — pucnepcua BbipaxeHa cnabo;
274 S

Dtgd» Lif=a=wdp,b/2:ve =V, = 20/10;

= 2n/\f f i, ;- JTUCIEPCHS BBIPAXKE€HA CHILHO:

3)tgd =0;8 = w5 Va = Vs = Vg A =1,/ f- aucnepcus OTCYTCTBYET;

ONF

3. B uéM cocTOUT MpHOIMKEHHOCTH TpaHHYHbIX yernoBuii [1ykuna-JleonToBuya?

DLE= Zcz[znﬁi]-‘ P, 2 0;

2)E; = Zc'_‘_[i.\!*[.‘?l] ;tgw, =

) ES =E; T (pising, =k /k,sing.

4. B uém Qu3nueckas cyTh IPHHIHIA SKBHBATEHTHOCTH?

3aMeHa H3BECTHOTO paclpesIeleHus Mol Ha MOBepXHOCTH: E_, | - pacnpee/ieHuem

IKBUBAJICHTHBIX CTOPOHHHUX HCTOUYHHKOB!

Bapuant 3

1. MosKeT T MOIIHOCTh CTOPOHHHMX HCTOYHHKOB OBITH OTPHIATEILHOMH BETHYHHOM?
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1) 1a, P«<0, ecut Ej* = 0;
2) pa, Pe:<0, ecmn Ej° < 0;

3) met, Per>0 — Beerja.

C KkakuMu OCOOEHHOCTAMH CBS3aHO PacrlpoOCTPAaHEHHE IUTOCKHX BOIH B PCabHbIX
IIPOBOIHHKAX?
—_— | 26 2ot
>> =a = Jwu.cf2; =y = |==.1=-——- gucnepcus BbpaXKeHa
1)tgd>>1, B =a = wp o/ Uy T Us \" r N JUCIIEP p

CHJIBHO;,

po—" 5 iz iy
2) tgd<<1:f = w\ k.5, (1 - ),- Ve =Vy = Lrﬁj’(i - Eas_"); A = (g/2) |=8 - nucrepcus
\ \ -\ “n

BBIpaykeHa c1ado;

" _ L tE S ; .
3) tgd=0;0 =wju.&, ( 1+ Es ) Vg = V3= Vg, A= Vo / f- MMCTIEPCHUSL OTCYTCTBYET,

Kaxk BBITJTISAAIHT HpH6JII/DKeHHb]e rpaHu4HbIC YCIIOBHA ]_U,YKHHE.-HGOHTOBH‘IH?
) ifélz - ic:[iu‘;?l}
2) Elr = 52?; le = H:r; Din = D:rs; 81..‘2 = B’_'.“.;

3)(Dy, = Da,) =T [I,,.Ei] - [i,j:] = —f™(B,. — B,,) = T™;

[i.‘:ﬁi] - [inﬁi] =1
Uro cooii mpexctasiser semeHT [foifrenca? Kakumu HanpaBlIeHHBIMH CBOHCTBaMH OH
obnayaer?

1) ameMeHT (ponTa pacnpocTpanstomeiics BoubL F(0)=(1/2)(1+cos0);

2) nuHeiHbI TPOBOIHUK € TIEPEMEHHBIM YTEKTPHUECKHM TOKOM, JUIMHOM 1<<1; F(0)=sinb;
F(p)=1:

3) paMOYHBIH POBO/IHHK C TIEPEMEHHBIM IEKTPHIECKHM TOKOM, JTHHOH 1<<1; F(0)=1:

F(p)=sin0.

5.2. llpomeskyTOYHASI ATTECTAIHSA 110 HTOTAaM 0CBOECHHS THCIHILIHHBI

Bonpocs! K 9K3aMeHy.

O S N

% N o w

BeKTOpEBI 271eKTPHYECKOTO TI0JIS.
BekTopsl MAarHUTHOTO TTOJIS.
Kuiaccugukauus cpes.
I'paduyeckoe H300paKeHHE MOJIEH.
[MoTeHnuyanbHblE U BUXPEBBIE MOJIA.
VpaBHEHHE HETIPEPBIBHOCTH.
3aKoH COXpaHeHHs 3apsa.

Tpetpe ypaBHeHHe MakcBeuia.
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9. Yereproe ypaBHeHHe MakcBelUIa.

10. IepBoe ypaBuenne Makcaena.

11. Bropoe ypagHenne Makcseia.

12. 3axon Oma B auddepenunanbHoi Gopme.

13. YToyHeHHEe MOHATHS O IPOBOAHHUKAX U JUDJICKTPHKAX.

14. [Monnas cucTeMa ypaBHeHni Makcsenna.

15. Knaccudukaims >IeKTPOMAarHUTHBIX SIBICHHH.

16. YpaBueHue Makcsesuia 4 CTOPOHHHE TOKH.

17. I'pannynble YCIOBHA /N HOPMaIBHBIX COCTAaBISIOMIMX BEKTOPOB NEKTPHYECKOTO I10J14.
[ToBEpXHOCTHBIE 3aPSIIbL.

18. I'paHuUHbIe YCIOBHS [UTsl KACATEIbHBIX COCTABIIMIONIHX BEKTOPOB SICKTPHHECKOrO MO,

19. I'paHHUHbIe YCIOBHS I HOPMAIbHBIX COCTABIIAIOMIMX BEKTOPOB MATHUTHOTO HOJIA .

20. I'paHnuHble yCIOBAsS [ KacaTe/bHBIX COCTAaBIIAIOIIMX BEKTOPOB MArHATHOTO - HOJL.
[ToBepXHOCTHBIH TOK .

21. IMonHas cucTeMa IPAHMYHBIX YCIOBHiH. ['paHMYHBIC YCIOBHS Ha MOBEPXHOCTH HJCATBHOIO
MPOBOJIHHKA .

22. Bananc 2HEpPrui 31eKTPOMAarHUTHOTO HOJIA .

23. [I10THOCTE HEPriH 3IEKTPOMArHHTHOTO MO

24. CKOpOCTh pactpocTpaHeHHs SHEPTHHU 1eKTPOMArHUTHOTO MOJIA .

25. YpaBHeHHe MaKCBeILIa I MOHOXPOMAaTHIECKOr0 MO .

26. YpasHerue Gananca [Uid CpeiHei 3a epHo MOIIHOCTH .

27. VpaBHeHue Gananca /s KOMIUIEKCHOH MOIIHOCTH .

28. Teopema eIMHCTBEHHOCTH Ul BHYTPEHHEH H BHEIIHEH 3a/1a4 3/ICKTPOAHHAMHUKH .

29. Ypasuenue [ esibMrosisiia .

30. DaekTpoaHHAMHYECKHE TTOTEHIMAIbI JUISl KOMIUICKCHBIX aMIIIATY .

31. Pemenne HEOIHOPOAHOTO ypaBHeHH s [ ebMroibua.

32. Ypapaenue Makcpeiuia ¢ y4€TOM MarHHTHBIX TOKOB M 3aps/0B .

33. I[1ocKue BOJIHBI B OJHOPOIHON H30TPOMHOM cpee Oe3 noTeps .

34. TTnockue BOJIHBI B OJHOPO/IHOM H30TPOIIHOM CpeJie ¢ IPOBOAHMOCTEIO OTJIMYHOHN OT HYJI .

35. DIeKTPOMATHHUTHBIE BOJIHBI B PeabHBIX AUIEKTPHKAX .

36. DeKTpOMarHMTHBIC BOJTHBI B pEaIbHBIX TIPOBOAHHKAX .

37. INonsgpusanus BOJIH .

38. [TockHe BOJIHBI, PACTIPOCTPAHSIOLIMECS B IIPOH3BOJIBHOM HAIIPABICHHH .

39 [lageHne TITOCKOH BOJHBI HA TPAaHHIY pasjena [ABYX JHIIEKTPHKOB (HOpManbHas
MOJIIpU3aLs).

40. TlazeHme TUIOCKOH BOJHBI HA TPAHMIYy pasiena JBYX AMINEKTPHKOB (mapasuie/bHas
HOJIApH3ALIH) .

41. YcioBre TIOTHOTO MPOXO3K/ICHAs BOJIHBI BO BTOPYIO cpeaty. Yron bproctepa .

42. TonHoe OTpaskeHHe OT IPAHHIBI pa3jena AByX cpejl (JBe IHIMEKTPHYECKHe cpe/ibl) — IoJie B
MEepPBOH cpeJie .

43. [lonHoe oTpakeHHe OT IPAHMIBI pasziena JABYX cpe/l (ABe IHOICKTPUUECKHS Cpezbl) — ToJie BO
BTOPOIi cpejiec .

44. TlonHoe OTpaskeHHe OT IPAHMILLI Pa3jiena ABYX cpesl (IMIIEKTPUK | H/Iea/IbHEIH TPOBO/IHHK) .

45, TMajgenue MI0CKOH BOIHBI Ha TPAHHUILY TIOTIOMAIOMIEH CPEIbI .

46. TTagenne mI0CKoH BOTHBI HA MPAHHUILY XOPOIIO [POBOIAIICH CPEJIBI .
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47, Tpubnuxennsie rpannyabie yeiosus Lllykuna-Jleonrosuya .

48. SleneHue MOBepXHOCTHOTO YpdeKTa .

49, TTorepu PHEPIUH B IIPOBO/IHUKAX .

50. DKBHBAJIEHTHBII MOBEPXHOCTHBIH TOK .

51. [ToBepXHOCTHOE CONPOTHB/ICHHE MPOBOAHHAKA .

52. DneMeHTapHbIH IEeKTPHIYECCKHH H3Ty4aTeNb .

53. BeKTOpHBIi1 21eKTPHYECKUH TOTEHITHAN JUTS SIEMEHTAPHOT0 3IEKTPHICCKOTO H3TydaTels .

54. CocTaBISIONIHE 1EKTPOMArHUTHOTO TI0JI SIEMEHTAPHOTO 3JIEKTPHICCKOro H3TyqaTe/Is .

55. BiskHSAS W JabHASA 30HBI 3JIEMEHTApPHOTO JJIEKTPUYECKOro H31yqaTens .

56. JlnarpamMma HaIrpaBJIeHHOCTH 3IEMEHTAPHOTO YIEKTPUYECKOT0 H3IyIaTelIs .

57. MOIIHOCTs M3Iy4YeHHs: 9EMEHTApHOrO 9MeKTpHyeckoro wusjydarens. CompoTusieHHe
H3JIy4EHHS .

58. [ToHsiTHE O MArHUTHOM TOKE .

59. DineMeHTapHBIH MICIEBOH H3JIydaTelb .

60. JTemma Jlopenua .

61. TeopeMa B3aMMHOCTH JUIsi HJIeMEHTAPHBIX H3/ydaTeiei.

62. DKBUBATEHTHbIE HCTOYHHKH 3/1EKTPOMArHATHOTO moJis. [Tpunuun ['ioiirenca .

63. DaemenT [1oiirenca .

64. Ctporasi OCTaHOBKA 3a/1a41 audpaKkLu .

65. Jludpakius MI0CKOH BOJIHBI HA KPYTOBOM IMIHH/IPE .

66. [Tpubmmkenne I 'oiirenca-Kupxroda .

67. 'eoMeTpuyecKas ONTHKA .

68. MeTo/1 KpaeBbIX BOJIH .

69. leomeTpHuecKas TEOPHs AUPPaKIIHH .

5.3. CamocrosiTe/ibHAs padoTa 00y4al0MErocs.

CPC ¢ neKIMOHHBIMU MaTepHaIaMH.
Bonpocs! cTpykTyprposannsie k CPC.

1. Mecto ¥ Ha3HayeHHEe MpejMeTa B CHCTEME PaaMOTeXHHYECKHX IHCIMIUINH, €ro OCHOBHOC
coziepkanue. Pojib MAKPOCKOIHMYECKOH TEOPHH 3/IEKTPOMArHMTHOrO MOJs B PajHOTCXHHKE H
pao3IeKTPOHHKE.

JNIeKTPOMATHHTHOE MOJe H TapaMeTpsl cpeA. BeKTopel  3NIEKTPOMArHUTHOTO  TIOJIS.
Knaccudukanus cpen. I'papudeckoe nzobpaxkenue noseid. [I0TeHIMANbHBIE 1 BHXPEBBIC MO
KO®, BA, 2=>3, 4; KO® - kypc oOueil ¢usnkn, BA - BEKTOPHBIH aHajIu3, KJI - KOHCIEKT
nexuwit. Jluteparypa: 6.1, [1] ¢. 12-25; Kl ¢. 3-11.

2. OcHOBHbIE YpaBHEHHs 3eKTpoauHamuky. [lepsoe ypapaenue Makcsesna. Bropoe ypasHeHHe
MaxkcBemia. Tperse ypaBHenne Makcsema. Yerseproe ypaBHCHHE MaxkcBemia. Y paBHEHHE
HenpepbBHOCTH. 3akoH OMa B uddepenmanbHoil popme. Y TOYHEHHE NIOHATHSA O MPOBOIHHKAX
¥ JM5IeKTPUKax B cBeTe ypaHenuit Makcpemna. Kiaccudukaimst 31€KTPOMAarHUTHEIX ABJICHHIA.
VpasHenue MakcBeslla 4 CTOPOHHHE TOKH.

2,3=>4,5,6,7,8, 10.

Jlureparypa: 6.1, [1] c. 25-38; KJI ¢ 11-23.

3. I'panmunble yenosus. HenpumeHumMocTh ypasHenuit Makcsera B nuddepenunansHoil hopme
HA TPAHMIE pasjesa ABYX cpel. ['paHuyHble YCIOBHs Ul BEKTOPOB SEKTPHUCCKOIO TOJI.
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['paHu4Hble YCIOBHS Ul BEKTOPOB MarHMTHOTrO nojs. [lonHas cucTema TpaHHYHBIX YCIOBHIA.
[ paHH4HbBIE YCIIOBHS HA OBEPXHOCTH HCAIBHOTO IIPOBOIHHKA.

3,4=>7, 8, 10.

Jluteparypa: 6.1, [1] c. 40-48; KJI ¢ 23-31.

4. DHeprusi SNEeKTPOMArHUTHOTO MOIs. banaHC SHEpPruM 3NEeKTPOMArHUTHOTO mojs. [LioTHOCTH
SHEPrUd HIEKTPOMArHHTHOTO moys. CKOPOCTh paclpoOCTPaHEHHs 3MEKTPOMATHHTHOH SHEPrUH.
VpasHenne MaxcBemna il MOHOXPOMAaTHYECKOro Mojsd. YpaBHeHHe OajiaHca JUis CpeslHed 3a
nepuoji MomHocTH. KomrekcHas MOmHOCTb. TeopeMa €IMHCTBEHHOCTH [JIi BHYTPEHHHX H
BHELITHUX 3a71a4 3J1eKTPOIHHAMUKH.

2, 5=>7, 10.

Jlurepatypa: 6.1, [1] ¢. 52-69; KJI c. 31-49.

5. BonHoBeIe ypaBHeHHs. Y paBHeHue ['enbMronblia. DieKTpoIHHaMAYecKHe MOTEeHIIHa bl
JUI KOMILIEKCHBIX aMILINTY/1. PelleHHe HEeOJHOPOJAHBIX ypaBHeHHH [enbMmronbiia. YpaBHeHue
MakcBeJia ¢ yueTOM MarHHTHBIX TOKOB H 3apszIoB.

2,3,4,5,6=>7,10, 12.

Jluteparypa: 6.1, [1] ¢. 75-86; KJI ¢.49-62.

6. Tlnockue BoaHBL [TmOCKHMe 37EKTpOMAarHUTHBIE BOJIHBI B OJHOPOJIHOH M30TPONHON cpeje.
[lnockue BOMHBEI B OJHOPOAHOH H30TponHOit cpene Ge3 moteps. [lnockue BOIHEI B 0OIHOPOIHOM
H30TPOIHOM cpesie ¢ MPOBOJUMOCTBIO, OTIHYHOM 0T Hy 1. [lonsgpusanus BoH.

2,6,7=>8,9, 10, 12.

Jluteparypa: 6.1, [1] c. 166-182; KJI ¢.63-90.

7. OtpakeHune W MpelOMJICHHE IIJIOCKUX 3JIE€KTPOMArHUTHBIX BOJIH.BO/IHOBBIE sBIEHUS Ha
rpaHuile pasjena JByxX cpei. Ilone Iiockol BOJIHBL, PacnpoCTpaHSIOMIEHCS B IPOH3BOJIBHOM
HanpasieHud. [lajgeHue miocKoi BOJHBI Ha TPAaHMIYY pasjena JABYX JHAJIEKTPUKOB. Y CIOBHsA
MOJIHOTO TTPOXOJKIEHHS BOJIHBI BO BTOPYIO cpeny. [TonHoe oTpa)keHHe OT IpaHUIBl paszena IByX
cpen. [lanenue niuockoil BOIHEI HA TpaHMIYy MOTIOMAOmel cpeabl. [IpubnmKenHble rpaHAYHbIE
yenosus [lykuna - JleonTosuya.

2,6, 7, 8=>10, 12.

Jlureparypa: 6.1, [1] c. 183-204; KJI c. 90-94.

8. [llosepxuoctHbiit s(dexr. Spnenne nosepxHocTHoro 3¢dexra. Ilotepu sHepruu B
NPOBOAHHKE. DKBHBAIECHTHBIH  TMOBEPXHOCTHBIH  TOK. [lOBEpXHOCTHOE  CONpPOTHBICHHE
MPOBO/IHHKA.

6,7, 8,9=>10, 12.

Jluteparypa: 6.1, [1] c. 205-212; KJI c. 94-98.

9. DnemeHTapHbIe H3ydaTead. M3mydeHne 371eKTPOMarHUTHEIX BOJTH. DIeMeHTapHBbIi
IMEKTPUYECKUT M3NydaTenb. AHAIN3 CTPYKTYPBI MOJIS 3IEMEHTAPHOTO 2JIEKTPHYECKOTO
u3mydarens. JluarpaMmma HampaBIeHHOCTH 3IEMEHTAPHOTO IEKTPHYECKOTO H3TydaTes.
MOIIHOCTE U3ITydeHHsI JIEMEHTapHOTO IEKTPUUECKOro U3Jlydaresis. DIIeMEeHTapHbIH MarHU THbIH
H3JTyvarTesb.

2,3,5,6,10=>11, 12.

Jlutepatypa: 6.1, [1] c. 136-154; KJI c. 98-110.

10. OcHOBHbIE TEOPEMBbl 3JIEKTPOJMHAMUKH. Teopema €IMHCTBCHHOCTH I BHYTPEHHHX H
BHEITHMX 3a7a4 IeKTpoIWHAMHKH. [IpHHIMN nepecTaHOBOYHOH JIBOWCTBEHHOCTH YpPaBHEHHH
MaxkcBenna. Jlemma Jlopenuma. Teopema B3aUMHOCTH Ul JIEMEHTApHBIX H3ITy4aTelICH.



25

OKBHBA/EHTHBIE HCTOYHHKH 3JIEKTPOMArHUTHOrO mnoif. I[lpuHumn [roiirenca - Kupxroga.

Onement ['rolirenca.
2,3,5,6,10,11=>12.

Jluteparypa: 6.1, [1] c. 63-70, 149, 157-165; KJIc. 111-121.

11. OcHoBbl TeOpHHM JAMQPAKLUMU INIEKTPOMArHUTHBIX BoOmH. CTporas IOCTaHOBKA 3ajad
mudpakuun. Judpaxius niockod BonHBI Ha KpyroBoM muwimuHApe. [Ipubmmkenue [toiirenca -
Kupxroda. ['eomeTprueckas ontika. [ eoMmerpuueckas Teopus qudpaKiiini.

Tuteparypa: 6.1, [1] ¢. 213-238; KJI c. 122-136.

@DoH/1  OLIEHOYHBIX  MaTEPHAIOB

(®OM)

JJTA

OPOBEIEHUS  aTTeCTalliH  YPOBHI

C(hopMHPOBAHHOCTH KOMIIETEHUHH OO0y4arOmuXcs 10 IHCIHUIUIAHE O(GOpPMISETCS OTICTHHBIM

JOKYMEHTOM.

6. YYUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE

JAUCHHATIIINHBI

6.1. Knuroobecneyennocrn

HanmMeHOBaHHe THTEpATYpbI: ABTOP, HA3BAHHE, BHI
W31aHusl, H31aTebCTBO

lom
W3 IaHuA

KHHUI'OOBECIIEYHEHHOCTb

Hanwuuwe B anekTpoHHOM Katanore 3bC

OcHoBHas nuTEpaTypa

1. Kvpaes A.A., [lonkoea T.JI., Cunnusin A K,
DneKTpoavHaMKKa M PACNpoCTpaHeHHe PaHOBOJIH:
yuebHoe nocodue / A.A. Kypaes, T.JI. TTonkosa, A. K.
Cunnueid. — M.: HULL Mndgpa-M; Mu.: Hos. 31anue, 2013.
—424 c. ISBN 978-5-16-006211-2

2013

http://znanium.com/catalog.php?bookinfo=3
67972

2. Mypomues [1.10., 3eipaxos 10.T., @emonun 1A,
DnexTpooMHAMHKA U PACIIPOCTPAHEHHE PAJIMOBOIIH:
yaebHoe nocobue / [[.HO. Mypomueg, FO.T. Buipsinos, IT.A,
@emronuH. — M.: M3n. 2-0e. M.: «Jlanuby, 2014, — 443 ¢,
ISBN 979-5-8114-1637-0

2014

http://www.lanbook.com/books/element.php?
p/l_cid/68&p/1_id=1107

3. T'aepunos B.M. DnekTpoanHaMHKa M pacrpocTpaHeHue
paauosoaH: nad. npaktukym/ B.M. I'aspuinos, H.H.
Kopueesa; Baaaum. roc. yH-T M. A.I. u H.T'.
CronetoBsix. — M310. 2-e non. — Banagumup: Usa-so Bal'Y,
2019.-100 c. ISBN 978-5-9984-1106-9.

2019

http://e.lib.vlsu.ru: 80/handle/123456789/ 82
83

4. Kpamm M.H. CHopHuK 3a1a4 1o OCHOBaM
3JeKTpoauHAMHKH: Y1uel. rnocobue. — CI16.: U3a-Bo
«Jlanby», 2019. —256¢. ISBN 978-58114-1122-1

2019

http://e.lanbook.com/reader//book/ 167874/

JlononHuTeNBHAS JIMTepaTypa

|. Bokor JL.A. DnekTpoInHaMUKa W PACIPOCTPAHEHHE
PaaMoBOIH (3MEKTPOHHBII pecype): yuebHoe nocodue /
JLA. boxkos, B.A. 3amoTtpunckuii, A.E. Mannens, —
DNEeKTPOHHBIE TEKCTOBBIE 1aHHble. — ToMck: ToMCKHit
rOCYIApCTBEHHbIH YHUBEPCHTET CHCTEM YIPABICHHUSA H
pamnosnekTpoHuku, 2012, — 301 c. ISSN 2227-8397

2012

http://www.iprbooksshop.ru/13874 . html

2. DnexTpoauHaMuka: Yueduoe nocotue / M.O. Bynaras,
B.@. Jlybposun, A.C. Curos. - M.: Anspa-M: HHL]
MH®PA-M, 2013. - 304 c. ISBN 978-5-98281-329-9

2013

http://znanium.com/catalog.php?bookinfo=3
91337

6.2. llepunoanyeckue n3IaHUs
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DnexTpoauHaMuKa, TexHu4YecKas 31eKTpoAHHaMHKa, Paqrodusnka, Pagrorexauka u
ICKTPOHHKA.

6.3. HaTepHeT-pecypcenl

http://znanium.com/catalog.php?bookinfo=367972;

http://www.lanbook.com/books/element.php?p/1_cid/68&p/1_id=1107;
http://e.lib.vIsu.ru:80/handle/123456789/6608;
http://www.iprbooksshop.ru/13874.html;
http://iprbooksshop.ru/13969;

http://znanium.com/catalog.php?bookinfo=391337.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHHUILJIMHBI

Jlns peanm3aiuuy yaeGHOTo mpolecca 1o JaHHOH JUCIUIIMHE MMEETCS CICIHAIbHOE NOMEIICHHE
IUIs IPOBEICHHS 3aHATHI JIEKIIHOHHOTO, IPAaKTHYECKOI0 H 1ab0paTOpPHOro THIIOB, TPYNIOBBIX H
HH/IMBHIYAIbHBIX KOHCY/IbTAIMH, TEKYILEr0 KOHTPOJISA U IIPOMEKYTOYHOM aTTeCTAIlHH, UL
CaMOCTOSATE IbHOM paboThl. JIEKIIHOHHbIC H IPAKTHYECKHE 3aHATHsA, TabopaTopHEIe paboThI
HpOBOAATCS B NabopaTopuH « DIEKTPOAHHAMEKA H PaCIPOCTPAaHEHHE PaHOBOIHY, (510 -3).
MarepuaibHO-TeXHHUECKOe obecneyeHHe JHCIMILTHHEl BKITIOYaeT:

- 1abopaToOpHBIE MAKETHI M U3MEPHUTENBLHOE 000y I0BaHHE CIEIHATH3HPOBAaHHOM 1abopaTopuH
(510-3) mo mucuummne ®PB (2 pusnyeckux nabopaTopHsix paboTei): ['4-114 ,I'4-37A,14-80 -1
mt; B3-38 — 3 mr., BMT/-J{ — lmr;

- KOMIILIOTEPHI CO ClIENMATM3HPOBAHHBIM IIporpaMMHEIM obecnedenneM LabVIEW B naboparopun
(510-3) mns BBIIOIHEHHS BUPTYAIBHEIX TabopaTopHbIX pabot no mucuummee OPB (2 BupryansHbie

paboTsi).

PaGouyro nporpammy coctasui I'appuior B.M., nonent xapeaps: PT u PC
PenenseHt
«Bnagumupckoe Kb Pamrocsssny, ['enepansabii aupextop boraanos A.E.
I[porpamma paccMoTpeHa U o06peHa Ha 3aceanuu Kadenps PT u PC
potokon Ne /ot H/. P&. #¥rona ,
3agexyromuii kapenpoi Hukurun O.P., e e —
Pabogas nporpamma paccMOTpeHa H o106pe
Ha 3acefaHuHu yueOHO-MeToaudecKoi komuccuu Hanpasienus 11.03.01 Paguorexnuka
Tpotoxon Ne 7~ or 4. O A7 rona

[Mpencenarens komuccuu Huxutue O.P.,3aBenyromui kapeapoit el




21

JIMCT NEPEYTBEPXJAEHUSA
PABOYEM [TPOT'PAMMBI JUCLMITLIMHBI

Pa6ouas nporpamma onobpena ua 20 %7 / 20 /7 y4e6uslii rosa
INporokoun 3acenanns kageapst No 7/ o1.2R L5 .A#/tona
3aBeaytomuit Kadeapoii // L Firnteeirer

Pa6ouas nporpamma ono6pena Ha 20 %7 / 2077 yqt:GHLIif! rozaa

[TpoTokon 3acenanus kapeapbr No /ol /X
3aBeyrommii Kadeapoi ; 2 /%//2;7%” jad é&{f

Pabouas nporpamma oobpena Ha 20 /20 y4eOHbI| rosa

[porokon 3acenanus kadeapsr Ne ot roja

3aBeyromuii kKadeapon




