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1. HEJIM OCBOEHUS JUCIIAIIIMHBI

Lensto ocsoenus nucuunanabl OCHOBBI TEOPHH HIEKTPOMATHHTHBIX [OJIEH H BOJIH SBJISETCS
YCBO€HHE OCHOBHBIX INOJIOKEHUH TEOPHMH 3JIEKTPOMArHUTHOTO  110JIs, JOPMHUPOBAHUE HABBLIKOB
aHau3a BOTHOBBIX MPOLICCCOB, BKITIOYas 3JIEMEHTHLI TEOPUU AUQPAKIUH U H3JTyYCHHUS.

3a7a4y: MOArOTOBKA B 00JaCTH TEOPUH JIEKTPOMATHUTHOTO MOJIA U IIPO(eCCHOHATLHON
JEATENbHOCTH CHNENHUATINCTA: HAYYHO-HCCIIeJ0BATENBCKOM, MPOSKTHOM.

2. MECTO JUCHUIIMHBI B CTPYKTYPE OIIOII
Jucuuninna OCHOBBI TEOPHHM 2JIEKTPOMATHUTHBIX TOJIEH W BOJH OTHOCHUTCS K 0053aTeIbHON YacTH.

3. IVIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS 110 JUCIUILJIMHE

[l1anupyemble pe3ynbTaThl

o0y4eHHs 0O IUCIHILIHHE,

COOTHECEHHBIC C IINIAHUPYCMBIMU

pesynbratamu ocsoerns OITOIT (komneTenUUAMY U HHANKATOPaMH HOCTHKEHUS KOMITCTEHIIHH )

DopmMUpyeMble
KOMIETEHUUK
(xoa, conepkaHue
KOMIIETEHLIMH )

[TnaHupyembie pe3ynbTarsl 00YHEHHS MO AMCLUTIIHHE, B
COOTBETCTBHH C MHAMKATOPOM JAOCTHIKEHHSI KOMNETEHLIMH

Huavkatop aoctuxkeHus
KOMIMETEHLMH
(K00, codepoicanuie uHOUKAMoOpPa

Pezynbratbl 00yuenus mno
JUCLHIUTHHE

HaumeHoBanue
OLIEHOYHOT'0 CPeaCTBa

YK-1. Cnocoben
OCYLLIECTBJISITh
MIOUCK, KpUTHYEC-
KHP aHAIU3 U
cuHTe3 Hopma-
LUK, IPUMEHSTh
CUCTEMHBIN MOA-
X0J1 VISl pelne-
HHA [10CTaBJIEH-
HBIX 3aja4.

| yeckoit paboTel ¢ HHPOpMa-

VK-1.1. 3HaeT npuHIUNBI
cbopa u 0606menus HHPoOp-
MaLuu.

VK-1.2. ¥YMmeeT cooTHecTH
pa3HOPO/HbLIE ABICHHUS H CHC-
TeMaTU3HPOBATh WX B paMKax
n30paHHbIX BUIOB Mpodeccu-
OHAJIbHOW A€ATENbHOCTH.
YK-1.3. Bnageer HaBbikamu
Hay4YHOro MOWCKAa U NPaKTH-

LHHUOHHbIMH HCTOYHHKAMM, ME-
TOAAMMH TPHUHATHUSA peuleimﬁ. ]

3HaeT OCHOBHbIE YpaBHE-
HUA, IPUHIHAIB! U TEOpE-
Mbl KJIACCUYECKOH TEOpHUU
3NIEKTPOMAarHUTHOTO I10-
Ji; CBOMCTBA 3JIeKTpoMar
HUTHBIX BOJIH B CBOOOI-
HOM TIPOCTPAHCTBE U 3a-
KOHOMEPHOCTH UX pacce-
SIHAA Ha TPaHUIle pasjena
CPEM U TeJaxX CJIOXKHOM
(OpMBI, OCHOBHBIE [OJIO-
JKEHUS TEOPUH U3Jyde-
HHUS.

YMeeT npuMeHATL OCHO-
BHbIC YPAaBHEHUS, [IPHH-
LIUIIBI ¥ TEOPEMBI KJIaCCH-
YECKOH TEOPHH 3EKTPO-
MarHMTHOTO MOJIS ISt
aHaJIHM3a BOJIHOBBIX MPO-
LIECCOB B CRODOJHOM IIpO-
CTPaHCTBE U Ha [PaHHUILIC
paszesia cpej ¢ pas3iiny-
HBIMH JIEKTPOAUHAMHU-
4YECKMMH NapameTpamu ,
Ha Tejax pasiTH4HO# (o-
PMBI, IIpH BO30YHKACHUU
BOJIH B CBOOOHOM IIpO-

Onpoc no npoiaeH-
HOMY TE€OPETHYECKO-
My MaTepHuany.
TecToBBIE BOMIPOCHI,




CTPaHCTBE.

Brnaneer metogamu ana -
Ju3a, OpUHLUIIAMH H TEO-
peMaMH KJ1acCH4YecKoi
TEOPUH IEKTPOMATHUT -
HOTO TIOJIS IIPH PACCMO-
TPEHUH BOJHOBBIX IPO-
1IECCOB B CBOOOIHOM TIpO-
CTpaHCTBE, Ha IpaHuIle
paszena cpej, IIpu pac-
CesIHUM AIEKTPOMArHHUT-
HBIX BOJIH Ha TeNax CJI0K-
HOM dopmbl, BO30YKIE
HUH BOJIH B CBOOOIHOM
MIPOCTPAHCTBE.

OlIIK-1. Cnoco-
OeH HUCIToIB30-
BATh ITOJIOKEHHSA,
3aKOHEI B METOJBI
€CTCCTBEHHBIX
HAyK ¥ MaTeMaTH-
KU JUIS peLIeHus
3ajla4d B HHXXEHEp-
HOM €S TCNBHOC-
TH.

OITK-1.1. 3HaeT 0CHOBBI
MaTeMaTUKHU, QU3UKH, BbI-
YUCIHTENbHON TEXHUKH U
[IPOrpaMMHUPOBAHUSI.
OIIK-1.2. Vmeer perrarhb
CTaHAapTHEIE podeccuo-
HaJIbHBIC 3a7a4H C IIpUMe-
HEHHUEM €CTECTBCHHOHAYY-
HBIX M OOIIEHHKEHEPHBIX
3HaHUH, METOJ0B MaTeMa-
THUYECKOro aHaJIn3a H Moje-
JMPOBAHUSI.

OIIK-1.3. Biageer HaBbIKa-
MH T€OPETHYECKOT0 U 3KC-
NEPUMEHTANBLHOIO HCCTIE-
JoBaHust 00BEKTOB Mpodec-
CUOHAJILHON AEATEeIbHOCTH.

3HaeT 3JIEeKTpoAMHaMUYe-
CKHE M MaTeMarTu4ecKue
METOJIBI pacdera BOJIHO-
BBIX IIPOLECCOB B CBOOO-
HOM IPOCTPaHCTBE, Ha
rpaHulie pa3ziena cper,
IIpH pelleHuH 3a1ad nud-
paKuuu ¥ U3J1yuYeHHUs.
YMeeT NpUMEHSITD JJIeK-
TPOJAMHAMUUECKHUE U Ma-
TEMAaTUYECKHUE METO/IbI
JUls pacuera dJIEKTpoMar-
HUTHBIX 110JI€H B cBOOO-
HOM IIPOCTPaAHCTBE, Ha
rpaHulle pasjena cpef,
IpH pellieHuH 3a1ad qud-
PaKIMU U U3IYUEeHUs, B
TOM YMCJIE, C [IOMOLILIO
COBPEMEHHBIX CPEACTB
BBIYUCIUTEIBHON TEXHU-
KH.

Brageer mareMaTHUECKH-
MH METOHAaMH PeUICHUS
NPHKJIATHBIX 33434 Kjiac-
CHYECKOM TEOppUHU JICK-
TPOMAarHUTHOIO OJIs,
CBSI3AHHBIX C pacueTOM
3J1EKTPOMAarHUTHBIX BOJIH
B CBOOOJHOM IIpOCTpaH-
CTBE U B CIIOUCTO-HEO -

JIaGopatopHEie pabo-
ThI ¢ (PHA3UYECKUM U
BUPTYaJIbHbIM 000DY-
JIOBGHHUEM.

OtueT 1o npakTuye-
CKOH MOATOTOBKE.




HOPOJIHBIX Cpeaax; OCHO-
BaMH MaTeMaTH4YECKOI o
MOJECTHPOBAHHUS B 3a/a-
Yax M3TydeHUs U aud-
PAaKIuu, B TOM Uuclie, ¢
IIOMOIBIO COBPEMEHHbBIX
CPEACTB BBIYUCITUTETD-
HOM TEXHHKHU.
4. OBBEM H CTPYKTYPA JIUCLUILJIUHEI
TpynoemkocTs nuCIHILIHEL cocTaBnseT 4 3aueTHBIX enuuuLbLL, 144 gaca.
TemaTHyecknii miian
¢opma obyqeHus: — ounas
KonrakrHas pabora Dopmbl
o0yuvarouHxcs TEeKYLIEro
C MeJaroruuecKum KOHTpOJS
= paboTHrKOM = YCNEBAEMOCTH,
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I | Beenenue. DaexrpomaruurHoe
110J1€ W NapaMeTpbl cpej 3 ! 2 1 2
2 | OcHOBHbIE YpaBHEHUS 3 2 2 1 l 2
3JIEKTPOJAHHAMUKH
3 | I'panununeie ycnosus 3 2 1 1 2
4 | DHeprus 3/1eKTPOMarHHTHOIO 4 2 1 1 2
nons
5 | Merogs! pewenns ypaBHeHuii 2
Makcsenna nas rapmoHHyec- 3 5 2 1 1
KOrO 1ons
6 | [1nockne 31eKTpOMarHUTHbIE 3 6 2 1 4 1 2 Pe#iTunr-
BOJIHbl B OZIHOPOAHOMH KOHTpOJIb |
M30TPOMNHOH cpeje 3 7 2 I 4 | 2
7 3 8 2 1 6 | 2
BonHosble sBaenus na 3 9 3 1 ] 2
rpa aszies X
paHHLe pasaena AByX cpej 3 10 5 ] ] 3
3 11 2 | 1 3
8 | [loBepxHocTHbIH 5¢ekT 3 12 2 l I 3 Pefitunr-
| KOHTpOb 2




"9 DnemMeHTapHbIE M3ay4aTesiu 3 [ 13 2 1 4 1 3
3 14 2 1 1 3
10 | OcHoBHbIE TEOpEMBI 3 15 2 1 1 3
JJIEKTPOJHHAMHKH 3 16 2 1 ] 3
11 | OcHoBbi TEOpUH AH(PAKLMH 3 1§ 2 1 1 3
3/1€KTPOMArHUTHBIX BOJIH 3 18 2 1 1 3 PeliTUHT-
| KOHTPOJIb 3
Beero 3a 3 cemecTp: 36 18 18 45 DxzameH (27)
Hannuue B aucuunivHe KI/KP | -
Mroro no gucuuIivie 36 18 18 45 Dk3ameH (27)

Conepmauue JIEKIIHOHHDIX 3aAHATHH MO AMCHHIIIHHE

Pasznen 1. Beenenne. DIeKTpoOMarHUTHOE 110JI€ M IIApaMeTpEL Cpell.

Tewma 1. OOmme cBeEHHS.

Krnaccuueckas Teopust 3JeKTPOMArHUTHOTO TOJIS. DICKTPHUECKOE H MArHUTHOE NOJIE.

Tema 2. BeKTOpBI IEKTPOMArHUTHOTO [TOJIA.

BeKTOpBI 3MEKTPHYECKOro 10JIsl. BeKTOpsl MATHUTHOTO MOJI.

Tema 3. Knaccuguxanuus cpea.

Cpe bl JIMHEHHbBIC U HETTHHEHHBIE, OJIHOPOIHBIE U HEOAHOPO/IHbIC, H30TPOHLIE H AHU30TPOIIHBIC.
Tema 4. I'papuueckoe u300pakenue mnoeH.

CunoBsle IHHMH noJis. JuddepeHiuansioe ypaBHEHUE CHITOBOX JIMHUA.

Tema 5. TloTeHUManbHBIE U BUXPEBLIEC [10JIS.

OmnpeeneHye ¥ CBOMCTBA IIOTSHIMANBHbIX M BUXPEBBIX MONEH.

Pasnen 2. OcHoBHBIC ypaBHEHH MIEKTPOIUHAMHKH.

Tema 1. OOmue cBeneHus.

O6beMHas, TOBEPXHOCTHAS U JIMHEHHAS IUIOTHOCTHU JIEKTPHYECKOT0 3apsa. BekTopbl 00beMHOil, oBep-
XHOCTHOM M JTMHERHOM IJIOTHOCTH 3NIeKTprUyeckoro Toka. Cuiia Toka.

Tema 2. YpaBHeHHAE HENIPEPLIBHOCTH.

VnTerpanbnas u auddeperimatsHas GopMbl ypaBHEHHs HENPEPBIBHOCTA. Y PABHEHHE HENPEPBIBHOCTH
JUTS CTALIMOHAPHOT'O IIPOLIECCa.

Tema 3. 3aK0oH coXpaHeHHUA 3apsiia.

3aKOH COXPAHEHHsI 3apsiia ¥ ero B3aMMOCBSA3b C YPABHEHUEM HENPEPHIBHOCTH.

Tema 4. Tpetbe ypaBHeHHE Makcseuia.

O6o6menue 3akona [aycca Ha cliydal epeMeHHBIX TTPOLeccoB. ICTOKH (CTOKM) BEKTOPOB DuE.

Tema 5. Yetseproe ypaBHEeHHE MakcBeluia.

3akoH ["aycca /U1 MarHMTHOTO 0JIA U ero AuddepeHImansHas popma.

Tema 6. [TepBoe ypaBreHre MakcBeia.

Juddeperimanbaas popMa 3aK0Ha MOITHOIO TOKA AU CTALMOHAPHOTO U HECTALIMOHAPHOTO MPOLIECCOB.
[1epBoe nosioxenure Makcaesa.

Tema 7. Bropoe ypaBHeHue Makcaera.

Bripaxenune 0000LUIEHHOTO 3aKOHA IEKTPOMArHUTHOM HHIYKLMY YePE3 BEKTOPbI 3IEKTPOMArHUTHOTO
o, Bropoe nonoxkeHue Makcseiuia.

Tema 8. 3axon Oma B nuddepeHnmansHON GopMe.

Tlepexon o1 o6bIuHOrO 3aKkoHa Oma K ero [ depeHuuaTbHON hopMe: 3aBUCHMOCTH 00BEMHON 10T
HOCTH TOKa [IPOBOIMMOCTH B TOYKE IIPOBOIAIICH Cpezbl OT HANPAKEHHOCTH 3ICKTPUHECKOrO HOJI.
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Tema 9. YTouneHHE OHATHS O IIPOBOAHUKAX M IUIEKTPHKAX.

W neanbHblii IPOBOAHKK W AWAIEKTpHK. KpuTepwit nesieHus cpe/l Ha NPOBOAHKUKY U AU3JIEKTPHKH. Oco-
OEHHOCTb NPOBOIALLIHX CPEL.

Tema 10. ITosnas cucrema ypaBHenuil Makcaesia.

CucreMa ypaBHEHHH 3JIEKTPOAMHAMEKH. MatepraibHble ypaBHeHHs. BBIBOIbI OTHOCHTEIBHO CBOHCTB
371eKTPOMArHUTHOTO MO/t [IpHHILKI CYIePIIO3KLIMH TS AEKTPOMArHUTHOTO mojist. Y paBHeH#st Make-
BeJIa B MHTErpalibHON (opme.

Tema 11. Knaccuduraiius 371eKTpOMarHUTHBIX SBJICHHH.

DNEKTPOCTATHYECKHE U MAarHUTOCTATHUECKHUE SABJICHUS, CTAXOHAPHOE 3JICKTPOMArHUTHOE II0JIE, KBA3H-
CTallMOHAPHBIE MPOLIECCHI.

Tema 12. YpaBHenus Makcseia i CTOPDOHHHE TOKH.

CTOpPOHHME 3NMEKTPAYECKHIE TOKH, CTOPOHHSS HANIPSIKEHHOCTD JIEKTPUYECKOTO OIS, CTOPOHHHKE JJIEK-
TPUUECKUE 3aPSIbL.

Paznmen 3. ['paHHYHBIC YCIIOBHS.

Tema 1. Obume cBeieHUs.

HenpumenumocTs ypaBHeHniH Makcgemna B auddepeHuanbHoi Gopme Ha rpaHULEe pa3fena IByX Cpell.
Tema 2. I'pann4HbIe YCTOBHUS UL BEKTOPOB JIEKTPUUECKOTO TOJISL.

Y CI0BHS [UTS HOPMABHBIX COCTABISIOIINX BEKTOPOB £ U D. II0BEpXHOCTHBIE 3apsiIbL. Y CIOBHS U Ka-

CaTCJIbHBIX COCTABIISIOIINX BCKTOPOB Eub.

Tema 3. 'paHuYHBIC YCIIOBUSL [UT BEKTOPOB MArHHTHOTO TIOJISI.

Y ¢I10BHS Ul HOPMAIbHBIX COCTABJITIOUIMX BEKTOPOB 5 M H. Y CIIOBUS IS KacaTe/IbHBIX COCTABJIAROILIMX
BeKTOpoB B 1 H. [I0BEpXHOCTHBIA TOK.

Tema 4. [lonHas cucTeMa rpaHUUHBIX YCIIOBHIA.,
[TonHas cucTeMa rpaHAYHBIX YCIIOBHIL B CKAJIPHON U BeKTOPHOH (opme. [ paHnuHbIe YCIOBHS HA MIOBEP-
XHOCTH H/ICAJIBHOTO IIPOBOJHHKA.
Paznen 4. DHeprus 31€KTPOMArHUTHOTO HOJIs.
Tema 1. Bayianc 3HEpruy MEKTPOMArHUTHOT'O OIS,
KauecteeHHoe ypaBHeHHE Gajlanca MTHOBEHHBIX 3HAUEHHIT MOIHOCTH UL OIPaHAYEHHOT0 00beMa U €ro
KOJIMYECTBEHHOE BBIPAKEHHOE yepe3 BEKTOPBI 31eKTpoMarauTHoro noss. Teopema [loHHTHHTA,
Tema 2. I[MOTHOCTE 3HEPTUY FIEKTPOMATHUTHOI'O ITOJIA.
O6beMHas IOTHOCTL YHEPIUH 3IEKTPHYECKOT0 U MarHuTHoro nosei. CymMmmapHas U B3auMHast SHeprus
noseit. Juddepennunansuas Gpopma teopems! [lolHTHHTA.
Tema 3. CkopocTh pacipocTpaHeH sl dIEKTPOMAarHHTHOR SHEPTHH.
Duepretuueckas Tpyoka. CKOpOCTb paclpoCTPaHEHMs! SHEPIHH [IPH HEPABHOMEPHOM H PaBHOMEPHOM
pacrpeieNienuy BEKTOPOB MOJIS B ITONEPEYHOM CEUEHHH HEPreTUHECKOH TPYOKH.
Tema 4. YpaBaenus Makcsesuia UL MOHOXPOMATHYECKOTO MOJIS.
Meroa KOMITJIEKCHBIX ammintya. CucTeMa ypaBHEHUI MOHOXPOMATHYECKOrO M0JI.
Tema 5. Ypasuenue Ganatca st CpeaHen 3a IEPUOA MOLIHOCTH.
Cpennee 3a nepuos 3Hauenue Gpysxnuu. Kommuekcusiit Bexrop IloinTunara. Cpennue 3a mepuo 3Hade-
HMSL: [IOTOKA MOIIHOCTH, MOILHOCTH PKOYJIEBBIX OTEPD, MOIIHOCTH CTOPOHHHX UCTOYHUKOB, JIKTPH-
UECKOU ¥ MarHUTHOM SHEpPrvil, U3MEHEHHE 31EKTPOMArHUTHOM JHEPTHH.
Tema 6. YpaBHeHye Oananca A1 KOMIUIEKCHOH MOIHOCTH.
BriBoz ypaBueHus Gananca 4yist KOMIIEKCHOH MOLTHOCTH. Y paBHeHue GanaHnca /it akTHBHOH 1 peak-
THBHOM MOLIIHOCTEH. Y paBHeHKe OajaHca It W30JIMPOBaHHOM CUCTEMBI.
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Tema 7. Teopema eTMHCTBEHHHCTH [UTs BHYTPEHHHX M BHEHIHHX 327184 TEKTPOAUHAMHAKH,
EMVHCTBEHHOCTH pelleH s BHYTPEHHHUX 3aa4 3JeKTPOIHHAMUKY. EMHHCTBEHHOCTD PElIEHHs BHEITHUX
327124 3NeKTPOIMHAMHUKH.

Pazzen 5. Metoabl pelienus ypaBHeHHH MakcBeia 11 FapMOHMYECKOIrO MOJIA.

Tema . YpaBrenus I epMrosLa.

[pamas u oOparTHas 3a1a4i NIEKTPOAMHAMHUKH. Y paBHEHUs [ elbMrosiblia i BEKTOPOB Eu H. OmHo-

pozHble ypaBHeHHUs [ enbMroiblia i BEKTOPOB 3JIEKTPOMArHUTHOTO TIOJIA.
Tema 2. DiIeKTPOAMHAMUYECKME TOTEHLMANIbI TAPMOHMYECKOTr0 3JIEKTPOMArHUTHOTO MOJIA.
BeKTOpHBIi 2MeKTprudecKuii IoTeHuman. CKaIsPHBIA IeKTPUYECKHi TOTeHIUAT. Y CII0BHE KaliOpOB-
KU [IOTEHIMANOB. Y paBHeHUS | e1bMI0i1b1a UL ICKTPOANHAMHYCCKHUX TOTEHITUAJIOB.
Tema 3. Peruenne HeOAHOPOIHBIX ypaBHEHUH I embMronbla.
PellleHne HEOTHOPOIHBIX ypaBHEHHH | enbMronblia 1Jis CTOPOHHHMX HCTOYHUKOB, PACIIPE/IC/ICHHBIX
1o 00BeMY, IO TIOBEPXHOCTH, 10 KOHTYPY.
Tema 4. Ypaprenuss MaxcBeiuia ¢ y4eTOM MAarHMTHBIX TOKOB U 3apsiioB.
MarauTHBIE TOKH M 3apaabl. Y paBHeHns MakcBemia Ui MarHUTHBIX CTOPOHHMX HCTOYHHMKOB. [IpHH-
LTI [IEPECTAHOBOYHO# ABOMCTBEHHOCTH. PellleHne HeOTHOPOIHEIX ypaBHEHUH [ €IbMIoIbIIa Ul Mar-
HUTHBIX HCTOYHUKOB.
Pasjien 6. Ilnockue 5neKTpoMarHiTHBIC BOJIHE] B OJIHOPOTHON H30TPOIIHOM Cpene.
Tema 1. Tnockue 3IEKTPOMArHUTHBIE BOJTHEI B OXHOPOIHON H30TPOIIHOM cpee €3 MoTepb.
PelileHye OJJHOPOHOrO ypaBHeH#s | elbMIoNbila OTHOCHTENBLHO COCTABIISIOLIMX MOJIS IIOCKOH BOIHBL.
XapaKTepHCTHKY ILIOCKOH BOJIHEL B Cpejle 0€3 I0TePh.
Tema 2. [Tnockue 31eKTPOMarHATHBIE BOJIHBI B OHOPOIHOH H30TPOIHOM Cpe/ie ¢ MPOBOIAMOCTBIO OT-
JIMYHOM OT HYJIA.
KommniekcHas OCTOsSHHAS paclipOCTPAHEHHS U €€ CBA3b ¢ BIEKTPOIHHAMHYESCKAMY IapaMeTpaMH Cpe- JIbL.
XapakTeprCTHKH IUIOCKO# BOJIHBI B Cpelie ¢ NOTepsAMH. JIucriepcus.
Tema 3. PacnpocTpaHeHHe IIOCKUX BOJIH B PEATIbHBIX AUSJIEKTPUKAX M IIPOBOHUKAX.
CpaBHuUTEbHAs OIIEHKa TapaMeTpoB IIOCKOH BOJIHEL B cpeiax Oe3 MOTeph, pealbHbIX JUIEKTPUKaX
1 IIPOBOJIHUKAX.
Tema 4. Tlonspu3zanus BOJIH.
[D10cKOCTh NONsipU3aLuy. JIMHEHHO MOsSPHU30BaHHbIE BOTHBL, BOJHbI ¢ KPYTOBOH H 3JUIMITHYECKOH
oJIsipU3aIIMEN.
Pasnen 7. BosiHOBbIE SIBJICHHASL HA FPAHMLIE pa3jelia JIBYX CPeal.
Tema 1. ITnockre BOJIHBL, paCHpOCTPAHSIOIIMECS B IPOU3BOJIBHOM HAIPaBJICHHH.
Hanpassrorpe kocusychl. [lone nnockoi 0HOpOAHOk BOJIHBI B CHCTEME KOOPAMHAT C OCSIMM HE COB-
T IAlOLMMH ¢ HallpaB/IeHUEM pacripoCTpaHeH s BOJIHBL.
Tema 2. [TaneHue rI0cKo# BOJHLL HA FPAHUITY pa3jieNia ABYX JUAIeKTpUuKkoB. HopMansHas mospusa- Hus.
[lapannensHad MOJAPU3ALMAL.
Cocrasstolye NoJis Nafaroriei, OTpaKeHHON | MpeToMIIeHHOI BoJH. [ paHuyHasd 3aaya Ha MMOBEpX-
HOCTH paszziena cpell. 3akonsl Cuemmyca. Koabdurments: ®penens. PesynsTupyrolee noje B NepBo# U
BTOpPOH cpeax.
Tema 3. YcnoBre noIHOro MpOX0KISHHS BOTHEL BO BTOPYIO cpefly. Yroa bproctepa.
Cryuaii napamiensHoi nonspusanuy. Ciydall HOpMaIbHOH IOJSPH3aLHH.
Tema 4. TTonHoe oTpaxeHne OT IpaHHLbI pa3fiecia ABYX Cpel. [IBe IUINEKTPUUSCKUE CPEIbL.
VYCnoBus NOJHOrO BHYTPEHHETO OTpaXKeHMs. BoipaxkeHus [Tt COCTaBILIIOLMX Pe3yIbTHPYIOLIETO MO



B [IEPBOM CpeJie ¥ UX aHanu3. BelpakeHus /11 COCTaBIIIOLHX PE3YIBTUPYIOLIETO TTOJISl BO BTOPOH cpe- 1e
1 HX QHATU3.

Tema 5. [NosnHoe oTpaskeHKe OT rpaHHUIlbI pa3nenia AByX cpeld. JndiaeKTpHK — MaealbHbli NIPOBOJIHUK.
AHanu3 BOJHOBOIO [POLecca Ha MPaHHULE paszela AUdIEKTPUK — UACATbHBIH POBOIHUK. XapaKTep- Hble
pe3yIbTaThL

Tema 6. TlaneHue IWI0CKOM BOJIHBI Ha TPARHHULLY IOryouaromei cpeipl. I IpuOmmKkeHHbIe rpaHYHBIE
ycnosus Lllykuna — JleonToBrya.

JleHCTBUTENbHBIA YIOJ TIPEIoMIIEHUS. XapaKTePUCTUKH MPETOMIIEHHOM BOJIHEI B IIOIVIOLIAIOIIEH cpe- ae.
[laseHue WIOCKOH BOJHBI Ha IOBEPXHOCTD PeallbHOr0 MPOBOAHKKA. | panuyHble ycnosus LlykuHa —
JleonToBHYA 1 UX IPUOIIHIKEHHOCTD.

Pazzien 8. [ToBepxHOCTHBIH 3(deKT.

Tema 1. SIBnenne moBepXxHoCcTHOrO 3 pexTa.

Pacripe iesieHHe aMILIATYIBI TI0JIS ¥ TOKA BHYTPH METaJUla IPH yalleH|H OT OrpaHHYHMBAIOLLCH TToBep-
XHOCTH. AKTHBHOE COTPOTHBIICHUE U 3AlLUTHbIE CBOHCTBA META/UIHYECKUX IKPAHOB NIPH NMEPEMEHHOM
3JIEKTPOMArHUTHOM IIOJIE.

Tema 2. [Torepu 3HEpruy B MPOBOJIHUKAX.

BrruuciieHre NOTOKA KOMITIEKCHOro BekTopa I [oHTHHTa, HalIpaBIEHHOro BHYTPh IIPOBO/ISLIETO TEIa,
Ha OCHOBE MPHOIUIKEHHOTO rpaHuyHOro ycsioBusa [lyknna — JleoHTOBHYA.

Tema 3. DKBUBAICHTHBIH [TOBEPXHOCTHBIM TOK.

Ynpouienue 3eKTPOoNHAMUUECKUX 3a1a4 3aMEHOH PeallbHOr0 pacipe/ieIeH s TOKa dKBABATIEHTHbLIM
TIOBEPXHOCTHbIM.

Tema 4. IloBepXHOCTHOE CONIPOTUBIIEHHE.

CB#3b TAHI'€HIHATBHBIX COCTABISIIOLIUMU BEKTOPOB Eu /' Ha TTOBEPXHOCTH IIPOBOAHHKA.

KoMmmuiexcHOe MOBEPXHOCTHOE CONPOTHRIICHHUE.

Pazpen 9. DneMeHTapHBIC U3J1y4aTelIH.

Tema 1. DnemMeHTapHBIN 3JEKTPUUECKHH H3JITyUaTeb.

Omnpenenerne 1 00LIMe CBONCTBA 3JIEMEHTAPHOTO SICKTPUUECKOTO H3JTyHaTeIsl.

Tema 2. BeKTOpHBI 3/1eKTpu4ecKUi NOTEHIMAT ¥ COCTABIAIOIINE [T0Jisl STIEMEHTAPHOI0 JJIEKTPH- YECKOro
u3Iyqaresis.

Azarrraigs o01Iero pemeHnsl BEKTOPHOTO AIEKTPHUECKOro IIOTEHITHATIA VIS 3IEeMEHTapHOIo 3J1€K-
TPHUECKOTO M3TYIATENs ¥ €r0 IPOEKIHH B cheprieckoit cucteMe koopauHar. CocTaB/IsOLIHE MO
5NIEMEHTAPHOTO ICKTPHYECKOI0 H3Jlyyares.

Tema 3. BrnokHsis v JaIbHsIA 30HBL, iMarpaMMa HarpaBJICHHOCTH 3IEMEHTAPHOTO SJIEKTPUUYECKOTO
U3JTydaTess.

Onpezenenne OmwkHeid 1 AanbHei 30H. CBoiicTBa nonef B OmKHeR 1 JanbHed 30Hax. JluarpamMma
HAIpPaBICHHOCTH JIEMEHTAPHOIO AIEKTPUUECKOro U3jly4aTesist. MOIHOCTD ¥ COMPOTHBICHUE H3JTY- YCHHA.
Tema 4. DneMeHTapHbIH LIENEBOH H3ITyUaTelb.

TMowsitie 0 MArHATHOM Toke. COCTaBJISIONIHE HOJIST 3JIEMEHTAPHOTO MACHUTHOTO H31y4YaTels B Iaib- Hel
30H€e. MOLIHOCTE U COMPOTUBICHHE H3TydeHHA. Jpyrue THITBI SJIEMEHTAPHOTO MAarHATHOTO M3JTy- YaTC/IA.
Paznen 10. OcHOBHBIE TCOpPEMbBI 31EKTPOAHHAMUKH.

Tema 1. Jlemma Jlopenua.

OrnpeaeneHye COOTHOLICHHS, yCTaHABIMBAIOLIETO CBA3b MEXAY pasHeCEHHBIMH B IPOCTPAHCTBE CTO-
POHHMMH MCTOYMHHKAMHU M BO30YKIaeMbIMU UMM TOJIIMH B OTPAHMYEHHOM M OECKOHEYHOM 00beMax.
Tema 2. Teopema B3aUMHOCTHU YISl 3JIEMEHTAPHbBIX U3TYYaTEIICH.

[Tpumenenye neMMbl JIopeHL@ Uls [OIyYeHIs COOTHOLICHHUS, CBA3IBAIOLIETO COOCTBEHHBIE H B3aHM-



HBIE MAPaMETPBI Pa3HECEHHBIX B IPOCTPAHCTBE AIEMEHTAPHBIX M3JIyYaTelIeH.

Tema 3. DKBHBaJIEHTHBIC HCTOYHHKH AIIEKTPOMATHUTHOI'O OJIA.

®dukTrBHBIC HCTOYHUKY. [IpuHIMn sxBuBaneHTHOCTH. [Ipunnmn [ofrenca — Kupxroda.

Tema 4. Dnemenrt [Nofirenca.

DJIeKTPOAMHAMUYECKas MOZeb HneMeHTa [ toifrenca. CocTapisoLiye mosis deMenTa [roiirerca B rabHel
3one. JluarpaMma HallpasiIeHHOCTH JleMenTa [ioliredca.

Paszaen 11. OcHOBBI TeOpHM JU(DPAKIMA HMEKTPOMATHUTHBIX BOJIH.

Tema 1. Ctporas mocTaHOBKA 3a1a4u IM(PaKIKY.

Onucanue npouecca audpakius. PopMyIMpoBKa 3a1auy IMPPaKLKH.

Tema 2. Petenue 3anaqu 1udpakimu MI0CKo# BOJIHBI Ha MealbHO poBoasmeM GeckonedroM. Kpy-
rOBOM IMJIMH/pE. AHAIU3 PEILICHHUS.

Tema 3. [pubmakerHble METO/IbI PEIICHUS 33,124 JU(PPaKLHK.

[Ipu6mnkenue [oitrenca — Kupxroga. ['eomerpudeckas ontuka. MeToa kpaeBsIx BOJH. [ eoMeTpu- yeckas
Teopusi AU(pPaKILIIH.

Conep:kanue Ja00paTOPHBIX 3AHATHH N0 JHCUHITIMHE.

Pasnen 6. [I10ckue 3/1EKTPOMArHUTHBIE BOJIHBI B OTHOPOAHON H30TPOMHOM Cpejie.

Tema 1. TTn0cKHe 31€KTPOMATHATHBIE BOJHBI B OJHOPOAHOHN H30TPONHOM cpezie Oe3 moTeps.
XapaKkTepuCTUKH IIOCKOH BOJHEI B cpele 0e3 OTeps.

Tema 2. [Tnockue 3JIeKTPOMarHATHEIE BOJTHB B OJHOPOIHON H30TPOIIHOM Cpee ¢ MPOBOTUMOCTBIO OT-
JUYHOHU OT HYJIA.

XapakTepUCTHAKH IUIOCKOMN BOJIHBL B CPEJIE € TIOTCPSAMH.

Tema 3. PactpocTpaHeHHe MJIOCKUX BOJIH B PEAJIBHBIX AUAIICKTPUKAX ¥ TIPOBOJHUKAX.

HMcenenoBanue MJIOCKOH 3JICKTPOMAarHUTHOH BOJIHBI M €€ XapaKTePUCTHK B 3aBUCHMOCTH OT
NIapaMeTpOB CPe/Ibl U YaCTOTHI.

Tema 4. ITonsprsanys BOnH.

W3ydenne Mosasipu3alyy 21€KTPOMArHUTHOM BOJIHBL M HCCIIEOBAHME Pa3JIMUHBIX BUIOB

OIS PU3ALIMH.

Pasmen 7. BosiHOBBIE SIBJICHUs Ha IpaHMLE paszlesa AByX Cpei.

Tema 2. [Taneane 10cKoi BOJHbI HA MPAHUILY pa3jiesia IBYX IUAIeKTpUKoB. HopmankHas nossapusa- 1usl.
[lapamienpHas nojsipU3aLus.

M3Mepenye aMIUIUTY Ibl COCTABSIOIMX OIS MANAOLIEH, OTPAXKEHHOH M NPENOMIEHHOH BOJIH.
Berucnenne ko>ddumrentos Openerist. AHaM3 pe3yIbTHPYIOMETO NOJI B IIEPBOii U BTOPOH cpesax.
Tema 3. YcnoBre NONTHOTO MPOXOXK/ACHUs BOJIHBI BO BTOPYIO cpely. Yron bprocrepa.

VcenepoBanue siBJeHUH, BO3HUKAOIIUX TIPH MaJCHUH 371€KTPOMArHHTHOHN BOJIHBI HA IJIOCKYHO FPAaHULLY
pasgena AByX AUBIEKTPUYECKUX CPEX IIPU p = P .

Tema 4. [Tonnoe oTpaxkeHHe OT TPaHMITBI pa3fielia AByX Cpel. [IBe MManeKTpuYIecKHe Cpe/ibl.
WccnenoBanue SBleHUil, BOZHAKAIOUIUX TIPH MaJCeHUH 3JEKTPOMATHUTHON BOJIHBI Ha MTOCKYIO IpaHuiy
pasnena IByX IMBNEKTPUYECKHX CPel IIPH ¢p = (2., M IPH Ny <72, .

Pazgen 9. DieMeHTapHbIE H3TydaTelH.

Tema 3. bimixHss ¥ JabHSS 30HbI, AMArpaMMa HallPaBJIEHHOCTH 3JIEMEHTAPHOTO 3JICKTPUUECKOro
U3ITy4aTeli.

WcenenoBanre cBOMCTBA Nnosis B OIHMKHEH M anibHel 30HaX. M3mepenue quarpaMMa HarpaB/iCHHOCTH
3EMEHTAPHOrO MEKTPUYECKOro Uamyyaresisi. MOLIHOCT U COIIPOTHBIICHUE U3ITYUCHHUSL.
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Tema 4. DremeHTapHbBI 1IENEBOH H3TyYaTeb.

OnpenesnieRne COCTABNAIOUIMX 11071 TEMEHTAPHOrO MarHUTHOIO U3JIYy4aTElTsl B JAIBHEH 30HE.
M3mepeHue quarpaMMbl HallpaBJIEHHOCTH 3J1EMEHTAPHOTO MAarHUTHOIO U3/Iy4aresis. MOLIHOCTE |
CONPOTHBJIEHHE U3ITyUEHHS.

Copep:raHne MPAKTHYECKHX 3AHATHI 110 THCLHILIMHE

Pazzen 1. BeeneHue. DaeKTpoOMarHUTHOE I10J1€ M [IapamMeTphbl Cperl.

Tema 2. BeKTOpbI 371€KTPOMarHUTHOIO MOJIS.

BeKTOpBI 3IeKTPUUECcKOro 1noJist. BeKTOpbl MAarHUTHOT'O MO,

Tema 3. Kitaccuduxanus cpea.

Cpe/bl TMHENRHBIE ¥ HeJIMHEHHBIE, OTHOPOIHBIE M HEOIHOPOIHBIE, H30TPOIHbIC ¥ aHH30TPOIHAIE.
Tema 4. ['paduteckoe n3o0OpaskeHne nosei.

Cunosble juns nons. JuddepernyanbHoe YpaBHEHHE CUITOBOR JTHHUH,

Tema 5. IToTeHUHANTBHBIE U BUXPEBbLIE I1OJIS.

OnpeneneHne 1 CBOHCTBA MOTEHLIMAIBHBIX ¥ BUXPEBBIX I10JICH.

Paznen 2. OcCHOBHBIE YPaBHEHHS 3IEKTPOAMHAMUKH.

Tema 2. Y paBHeHHE HEIIPEPLIBHOCTH.

WUnrerpanshas u quddepenimansyas popMbl ypaBHEHHs HEIPEPBIBHOCTH. Y pABHEHHE HEMPEPBIBHOCTH
JULsL CTAllHOHAPHOIO IpoLecca.

Tema 3. 3axoH coXpaHeHHs 3apsija.

3aKOH COXpaHeH s 3apsifia i €ro B3auMOCBA3b C YPABHEHHEM HEIPEPHIBHOCTH.

Tema 4. Tpetse ypaBHeHre Makcsenia.

O6o6enue 3akoHa ["aycca Ha cyuail nepeMeHHBIX nporecco. McTokn (cToku) BekTopoB D U E.

Tema 5. UetBeproe ypaBHeHHe Makcsesuia.

3axon ["aycca [uist MAarHETHOTO TOJIs ¥ ero auddepeHHabHas Gopma.

Tema 6. [lepoe ypaBHenue Makcseria.

JudpepernmanbHas Gopma 3aKOHa IIOJHOTO TOKa A/ CTAMOHAPHOTO U HECTAlIMOHAPHOTO ITPOLIECCOB.
IlepBoe nosokeHue Makcaesa.

Tema 7. Bropoe ypaBHeHue Makcpesa.

BripakeHue 0600MEHHOr0 3aK0HA YEKTPOMArHUTHOR HHAYKLHH Yepe3 BEKTOPBI J/IEKTPOMArHUTHOTO
niosisi. Bropoe nonoxenue Makcsea.

Tema 8. 3akon Oma B 1uddepeHIMaIbLHON popMe.

[lepexon ot oOpuHOro 3aKkona OMa K ero quddepeHnanbHON (hopMe: 3aBUCUMOCTH OOBEMHO# [LI0T-
HOCTH TOKa TPOBOMMOCTH B TOUKE IIPOBOJAILEH Cpeibl OT HAIPSHKEHHOCTH 3JIEKTPHYECKOTrO MOJIS.
Tema 9. YTouHeHUE [TOHITHS O IPOBOAHMKAX U JUIIIEKTPHKAX.

WneabHbIH IPOBOAHMK U JaneKkTpuK. Kpurepuit Aenenus cpes Ha IPOBOAHUKH M AM3NIEKTpHKH. OCco-
OCHHOCTD IPOBO/ISIIINX CPELL.

Tema 10. [lomias cucrema ypaBHeHuit Makcpeiua.

CucreMa ypaBHEHHI 3IEKTPO/IMHAMAKH. MaTtepualbHble ypaBHEH . BbIBOIBI OTHOCHTEBHO CBOCTB
3NEKTPOMAIHUTHOTO [0S, [IpUHIMI CYNepHo3ULHy JATs SJIEKTPOMardHuTHOro nons. Y papHenus Maxc-
BEJIa B MHTErpaibHOM (opMme.

Tema 12. YpaBHeHus MaxcBeiia M CTOPOHHUE TOKH.

CTOpOHHUE 3MEKTPUYECKHUE TOKH, CTOPOHHSA HAPHKCHHOCTD 3NIEKTPHYIECKOrO M0JIst, CTOPOHHKE JJICK-
TPUYECKUE 3aPsAIBL
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Paznen 3. I'panwgnbie yeoBus.
Tema 2. ['panuuHbIe YCII0BUS 17151 BEKTOPOB DJIEKTPUUECKOTO MOJIS.

YcnoBus Anst HOpMAIBHBIX COCTaBSIOLINAX BeKTOpoB £ u D. [loBepxHocTHEIE 3apsiipl. Y CIIOBAS T Ka-
CarebHBIX COCTABIISIOMIMX BEKTOPOB £ U D.

Tema 3. ['panuyHble YCIOBHS U1 BEKTOPOB MATHATHOTO TIOJIA.

V1081 TS HOPMAIbHBIX COCTABIISIOLIMX BEKTOPOB 5 W H. Y CIOBHS 118 KACATENIBHBIX COCTABILTIONIHUX
BEKTOpOB 5 U H. [10BEPXHOCTHEIH TOK.

Tema 4. [Nonxas cucTeMa rpaHUYHBIX YCIIOBHH.
TosHas cucTeMa IrpaHMYHBIX YCIIOBUI B CKaTIpHOHN 1 BeKTOpHOH dopme. ['paHUYIHBIE yCI0BUS HA ITOBEP-
XHOCTH HI€aJIbHOIO MPOBOJHHUKA.
Paznen 4. DHeprus 3MeKTPOMArHUTHOIO OIS,
Tema 1. banaHc 3Hepruu 3;1eKTpOMArHUTHOTO T10JIA.
KadecTBeHHOE ypaBHeHUe OanaHca MTHOBEHHBIX 3HA4YEHUM MOIIHOCTH JUTS OTPaHMYEHHOro 00beMa U ero
KOJIMYECTBEHHOE BBIPAKEHHOE UYepe3 BEKTOPHI AIEKTPOMAarHuTHOro nois. Teopema IlodHTHHTA.
Tema 2. [ITOTHOCTD 3HEPIUH JIEKTPOMArHUTHOI'O MOJIA.
O6BbeMHas IUIOTHOCTE SHEPTMHU DIIEKTPHYESCKOTO M MarHUTHOTO mojiei. CyMMapHas ¥ B3aUuMHasi SHSPIUsl
nonei. Jluddepenunansias popma Teopems! [ofintunra.
Tema 3. CkopocTh pacnpocTpaHEHs WIEKTPOMArHUTHOM DHEPrHH.
Oueprerudeckas Tpyoka. CKOpocTb pacnpOCTPaHEHUs] SHEPTHH NIPH HEPABHOMEPHOM U PABHOMEPHOM
pacipejielieHHH BEKTOPOB MOt B IONEPEUHOM CEUCHHH SHEPreTHIECKOR TPYOKH.
Tema 4. Ypasuenust Maxkcsesa 411 MOHOXPOMaTHYECKOTO I10J151.
MeToa KOMILIEKCHBIX aMILTUTYA. CucTemMa ypaBHEHUH MOHOXPOMATHYECKOTO TIOJIS.
Tema 5. YpaBuenue Oananca Uit CpelHER 3a NEPHOJL MOIIHOCTH.
Cpeanee 3a nepuon 3HaveHue Gpyaxnuu. Kommiekcusii sexrop Ilofinrunra. Cpennue 3a epuos 3Haqde-
HHA: IOTOKA MOIITHOCTH, MOLHOCTH JDKOYJIEBBIX TOTEPh, MOLIHOCTH CTOPOHHHUX UCTOUHHUKOB, JJIKTPH-
YECKOIH U MArHUTHOM YHEPruil, U3BMEHEHHE IEKTPOMArHUTHOM SHEPIHH.
Tema 6. YpasHeHue OanaHca Ui KOMILIEKCHOH MOIIHOCTH.
BrBoa ypaBHeHHUs OanaHca Ul KOMILIEKCHOH MOIITHOCTH. Y paBHeHue GanaHca Uil akTMBHOM U peak-
THBHOM MoOuUIHOCTE. YpaBHeHHe OanaHca /Ul H30IMPOBAaHHOH CHCTEMBI.
Tema 7. TeopeMa eTHHCTBEHHUCTH JUIsl BHYTPEHHUX M BHELIHUX 3324 3IEKTPOIMHAMUKH.
EAMHCTBEHHOCTH PELICHHS BHYTPEHHUX 33139 3JIeKTPOTMHAMUKH. EJMHCTBEHHOCTD PEIICHUS BHEIITHUX
38714 /1EKTPOUHAMHUKH.
Paszzmen 5. Metoael peureHus ypaBHeHHMI MakcBerLia Aj1s1 TapMOHHYECKOrO MOJIs.
Tema 1. YpaBuenus [ 'enpmroibra.

[Mpsimasi u oOpaTHast 3aJa4y ICKTPOAMHAMMKY. Y paBHeHHUs [ elbMrosbLa Ui BEKTOPOB Eu H. OmHo-

poJHble ypaBHeHHUSI [ €lbMTIosIbL@ U1 BEKTOPOB JNIEKTPOMAIHUTHOTO TTOJISL.

Tewma 2. DneKTpoaAMHAMUYECKUE TOTEHIAAIB! TAPMOHUYECKOIO 3JIEKTPOMArHUTHOTO TIOJISL.
BekTopHblii 3neKTpryeckuii moTeHnrar. CKaspHbli SIeKTPUUeCKU MOTeHIMal. Y CIOBHE KaubpoB-
K1 NOTEHIIHAIOB. Y paBHeHus1 [ enbpMrobLa Jist 3/1eKTPOAMHAMUUECKHX IOTEHUHMANIOB.

Tewma 3. Pemenne HeoAHOPOAHBIX ypaBHeHuUH I 'enbMronbLa.

PelneHrie HEOIHOPOAHBIX ypaBHEHUH [ ebMIo/ibLia U CTOPOHHUX HCTOYHMKOB, PaCIIpeIeIeHHbIX

110 00beMY, IO TOBEPXHOCTH, 10 KOHTYPY.

Tema 4. Ypaenenns MakcBesia ¢ yHeTOM MarHUTHBIX TOKOB U 3apsiiOB.
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MarsuTHbIe TOKH U 3apsiibl. Y paBHeHHs MakcBeluIa Ais MAarHHTHBIX CTOPOHHEX HCTOUHHKOB. [TpyH-
LMIT TEPECTaHOBOYHOM ABOMCTBEHHOCTH. PellleHHe HEOJHOPOIHBIX YpaBHeHHH [ elbMronbLa I Mar-
HUTHBIX HCTOYHHUKOB.
Paznen 6. [1nockue sneKTpoMarauTHbIE BOJIHBI B OIHOPOAHOH H30TPOIHOM CpeJe.

Tema 1. T110CKH€ DIEKTPOMArHUTHBIC BOJHBI B OTHOPOJHON M30TPOIHOM cpesie 0€3 MoTepb.

Peltenue 0AHOPOHOrO ypaBHeHus ['elbMronblia OTHOCHTEIBHO COCTABILIOLIMX [I0JIS TUIOCKOH BOJIHBI.
XapakTepHCTUKH [LIOCKOH BOJIHBI B cpelie 6€3 noTeps.

Tema 2. [Tnockue 31€KTPOMarHUTHBIE BOJIHBL B OJJHOPOIHOM M30TPOITHOM Cpelie ¢ MPOBOIUMOCTBIO OT-
JUYHOM OT HYJIA.

KommnekcHas oCTOsHHAS PACTIPOCTPAHEHMS U €€ CBA3B ¢ JIEKTPOIHHAMHYECKUMH [TapaMeTpaMy Cpe- bl
XapakTepUCTHKH IJI0CKOH BOJIHBI B Cpeie ¢ IIOTepaMH. Jlucnepeus.

Tema 3. PacnpocTpanenue IJI0CKUX BOJH B PeAlbHBIX JHTEKTPUKAX U MPOBOJTHUKAX.

CpaBHUTENBHAS OLIEHKA [IAPAMETPOB ITOCKOH BOIHBI B Cpesiax 0€3 NoTeph, pealbHbIX AHAJICKTPUKAX

¥ TIPOBOJHUKAX.

Tewma 4. [oasiprsaiiis BOJIH.

[TnockocTs nonsipu3anuu. JIMHEHHO TTOJIPH30BAHHbIE BOJHBI, BOJIHBI ¢ KPYTOBOH H 3JUTHITHYECKOH
MOJIsSipU3alHE.

Paszmen 7. BorHoBbIC sSiBlICHUS HA FpaHULE pasjgiia IByX Cpeal.

Tema 1. Ii1ocKHe BONHBL, paclpOCTPaHSIOLIHECS B IPOU3BOJILHOM HaIIPaBICHHH.

Hanpassstioiye KocuHychL. [Tore mI0CKoH 0MHOPOAHON BOJIHBI B CHCTEME KOOPIMHAT € OCSMH HE COB-
NaJAlOLIMMH ¢ HarpaBJIeHHEM paclipoCTPaHeH s BOJIHbL.

Tema 2. [Tanenue MI0CKOMH BOJIHELI HA FPAHUITY pa3liesa ABYX IU3JIeKTpuKoB. HopmanbHas monspusa- Hus.
[lapaenpHas MOApHU3ALH.

CocTapJIIOIIKE 1018 NaAt0NIe, OTPaKeHHOI X MpeIoMIeHHOH BosiH. I'paHiyHast 3a1a4a Ha IIOBepX-
HOCTH pasjiena cpell. 3akoHs! Crnewntyca. Koadduments Openens. PesyabTupyroniee noje B 1epBoi 1
BTOPOH Cpeliax.

Tema 3. YcnoBue NoIHOrO OPOXO0XKICHHUS BOTHBI BO BTOPYIO cpeny. Y roa bprocrepa.

Cryuyaii mapauiensHoli nossipyzanuy. Ciryvai HOpMaIbHOU OJIAPH3ALAH.

Tema 4. [TonHoe oTpaXkeHHE OT I'PAHHIIB] pa3fiena AByX cpell. JIBe AudIeKTPUUECKHE Cpe/bl.

V¢a0Bys TOIHOTO BHYTPEHHETO OTpaykeHUs. BoIpakeHHs UL COCTAB/ISIIOLIMX PE3YIBTHPYIOMIEro 101

B [IEPBOIi Cpelie ¥ MX aHaIK3. BeipakeHus Ui COCTABIAIOIMX pe3yIbTHPYIOLIETO [0 BO BTOPO# cpe- e
1 VX aHau3.

Tema 5. TloaHoe OTpaskeHUE OT FPAHUIIb! pa3aena AByX cpell. JIManeKTpuK — WIealbHbIA POBOAHUK.
AHaM3 BOJHOBOIO NPOIIECCA HA TPAHMILE pasjieia IUIEKTPHK — HICATbHbIN IPOBOJHMK. XapakTep- Hble
pe3ybTaThl.

Tema 6. [laieHne II0CKOM BOJIHbBI HA FPAHMILY Horoatomeit cpesisl. [IpuOnKkeHHble IPaHHYHBIC
ycnoBus Llykuna — JleontoBuya.

JleliCTBUTENBHBIN YroJ NpenoMiieHuHs. XapakTepPUCTHKH IIPeJIOMIEHHOH BOJIHEI B OTJIOMIAIOLICH cpe- Jie.
[lageHue IIOCKOM BOJHBI HA IOBEPXHOCTEH peabHOro NpoBoaHuKa. I 'panuunsle yenosus [lykuna —
JleonTOBHYA U WX TPUOIHKEHHOCTb.

Paznen 8. [loBepxHOCTHBIIM 3 QeKT.

Tema 1. SIBmeHne NOBEepXHOCTHOIO 3 peKTa.

PacnpeiesieHle aMILIMTY/IbI IOJIS M TOKA BHYTPU MeTaJlIa MPH yJaleHHH OT OrpaHMIMBAOIIEH ITOBep-
XHOCTH. AKTUBHOE COIPOTHBIICHUE U 3ALLUTHLIE CBOMCTBA META/UTHUYCCKIX 9KPAHOB IIPU NMEPEMCHHOM
3IIEKTPOMArHATHOM M0JIE.



Tema 2. Ilotepu 3Heprun B MpoOBOIHUKAX.

Berucnenue notoka koMIiekcHoro Bektopa [oiHTHHra, HanpaBJIeHHOTO BHYTPb IPOBOSILETO TENIA,
Ha OCHOBE MPUOJIMXKEHHOTO I'paHuYHOr0 ycsiosus Lllykuna — JleonroBnua.

Tema 3. DKBUBaJICHTHBIH MOBEPXHOCTHBIA TOK.

YrpolueHue 3MeKTpOAMHAMHUECKUX 3aa4 3aMEHON PeabHOro pacipee/IeH!s TOKa SKBUBAICHTHBIM
TIOBEPXHOCTHBIM.

Tema 4. IloBepXHOCTHOE CONPOTHBIICHHUE.

CBsi3b TAHTEHIMAILHBIX COCTABIIIOILMMY BEKTOPOB E U /* Ha MOBEPXHOCTH POBOJIHHKA.

KoMiutekcHoe MOBEPXHOCTHOE CONPOTHBIICHHE.

Pasnien 9. DneMeHTapHbIE H3Ty4aTellu.

Tema 1. DneMeHTapHBIN NICKTPHUSCKHH U3JIyUaTelb,

Omnpenenenye 1 001Ie CBORCTBA 3JIEMEHTAPHOTO JNIEKTPUUYECKOTO H3JTy4aTelis.

Tema 2. BekTOpHBI €K TpHYECKUil TOTEHLHAL i COCTABJIAIOLINE I10JIs1 3IEMEHTAPHOTO JIEKTPH- YECKOTO
H3ITy4aTes.

AnanTanus o0IEro penleH|sT BEKTOPHOTO JIEKTPHYECKOro MOTEHIHANA IS 3IEMEHTaPHOTO JJICK-
TPUYECKOTO M3y4aTeIsl H €ro NPOeKLH B chepryeckoil cucteme KoopauHar. COCTaBISIOMIME 110111
9IEMEHTAPHOIO FTEKTPHYECKOr0 U3JLyHaTes.

Tema 3. BiuikHsis 1 NAIbHsIS 30HBL, AHAIPAMMA HAIPaBIeHHOCTH 3IEMEHTAPHOTO SJICKTPHIECKOTO
U3JTydaTeis.

Onpenienenye OmxHei 1 nanpHed 30H. CBoiicTBa oNel B OnuukHel U JanbHel 30Hax. JlnarpamMMa
HANPABIECHHOCTH JEMEHTAPHOTO IEKTPUIECKOro uayyareis. MONHOCTE ¥ COPOTUBIICHHUE H3ITY- HCHHUSL.
Tema 4. DneMeHTapHbIHA LIEIEBOH U3TyYaTellb.

[lonsitiie 0 MarHUTHOM Toke. COCTaBIAIOIINE TTOJIs 3IEMEHTapHOIO MAarHUTHOTO M3/Ty4arelis B Aalb- HCH
30He. MOLIHOCTE U COTIPOTHRIICHUE H3TydeHusl. J{pyrue TUIIbI DJIEMEHTAPHOIO MArHUTHOTO M3J1y- YaTeId.
Pasnen 10. OcHOBHBIE TE€OPEMBI NEKTPOIMHAMHKH.

Tema 1. Jlemma Jlopesua.

OrnpeeieHue COOTHOLLEH S, YCTAHABJIUBAIOLIEIO CBA3b MEKITY Pa3HECEHHBIMU B IPOCTPAHCTBE CTO-
POHHHMM UCTOYHHKAMH U BO30Y/KIAEMBIMH HMH TTOJIME B OFPAHHYEHHOM U OECKOHEIHOM 00BEMaX.
Tema 2. Teopema B3aUMHOCTH ISl 2JIEMEHTAPHBIX M3/TyYaTesIei.

[Ipumenenuye 1eMMBI JIopeHIa Uit [10Ty4eHHs COOTHOILEHHS, CBA3BIBAIOILEI0 COOCTBEHHBIC U B3aUM-
HbIE IIAPAMETPbI PA3HECEHHBIX B IPOCTPAHCTBE 2JIEMEHTAPHBIX H3ITyYaTesIeH.

Tema 3. DKBUBAJICHTHBIC HCTOYHUKH 3J1€KTPOMArHUTHOTO IIOJIA.

duxTuBHEIe HcTouHMKY, [Tpunimn sksuBanentHocTd. [Ipuniwn I oiirenca — Kupxroda.

Tema 4. Dnement [ofirexca.

DNEeKTPOAMHAMHUYECKAs MOIE)b dlleMeHTa | tolirenca. CocTapsolye mons anemenTa ['iolireHca B ianbHei
30He. Jluarpamma HampaBJIeHHOCTH 21eMenTa [ toifrenca.

Paznen 12. OcHOBBI TeOpHH AU(DPAKLUH IEKTPOMAIHUTHBIX BOJIH.

Tema 1. Ctporas OCTaHOBKA 3a4a41 JU(PaKIKH.

Onucanue nporecca audpakunu. GopMyIMpoBKa 331241 AU paKLKH.

Tema 2. Pemenue 3aqaun aupakidy IIOCKOM BOJIHBI Ha HCATBHO poBoAsnieM Oeckoneunom. Kpy-
TOBOM I[MJIMHAPE. AHAIN3 PEILEHHUS!.

Tema 3. TTpuGnukeHHBIC METOIBI PEILICHUS 337134 JHUPPAKIKH.

TpuGmmwxkenue [oirenca — Kupxroga. I'eomerpuyeckas ontuka. Metos kpaeBbix BosH. I'eoMeTpy- yeckad

TeOpHs TU(PPaKLMH.
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5. OUEHOYHBIE CPEJICTBA JJIsI TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH,

[IPOMEZKYTOYHOM ATTECTAIIUM 1O UTOTAM OCBOEHUSI AUCIHUTLIAHBI

1 YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHO PABOTEI
CTYJIEHTOB

S.1. Tekymuii KOHTPOABb YCIIEBAEMOCTH

Peiituar-kontpons Nel
Bapmnanr 1

1. Jlns xakoro kjacca 3JIEKTPOMArHUTHBIX SIBIGHUM CIIpAaBEUIMB 3aKOH IIOJHOTO TOKa B
cenyiomer gpopme: ¢, Fdl = [ FdS; rotH = 79
1) CranuoHapHOTO;
2) HecrauunonapHoro,
3) KpasuctauuoHapHOro.

2. Kak cBs3aHO HampaBlicHUE MEPEHOCA MOIIHOCTH ¢ OpUeHTaluUed BeKTopoB E u H B IUIOCKO
OJTHOPOIHOK BOJIHE?
1) [lepneHIuKyISIPHO IUTOCKOCTH PacmojIoKeH s BEKTOpoB £ u H,
2) CoBnajiaer ¢ BEKTOpOM £,
3)CoBIazaer ¢ BEKTOPOM .

3. Iloscuute ¢u3Mueckoe COJep)KaHHE 3aJaud pacCcesHHs IUIOCKOM BONIHBI Najarolleld Ha
IUJIOCKYIO TpaHully pasjena cpen.
1) du3nyecknit CMBICT OCHOBAH Ha FPaAHMYHBIX YCIOBHSX W YCJIOBUU H3JIy4EHHS, COIVIACHO
KOTOPOMY B030y:xJlaeMass [OBEPXHOCTh IOPOXKIAET JIMIUE YXOIALWIME OT HeE€ BOJIHBL
OTPa>KEHHBIE U NPEJIOMIICHHBIE,;
2) Ouzuyeckuid CMbIC]I pelleHrii OCHOBAH Ha UCIOJIL30BaHUHM JeMMbl JlopeHIa U TeopeMbl
9KBHUBAJICHTHOCTH, COMIACHO KOTOpPBIM BO30yXZaeMas IOBEPXHOCTb IIOPOXKAAET JIMIUb
YXO/SILIHE OT He€ BOJIHBI: OTPAYKEHHBIE U MPEIOMIICHHBIE;
3) ®usnuecKul CMEIC]I pELIEHUH OCHOBAH Ha HCIIOJIB30BAHMU IIPUHIMIIA IEPECTAHOBOYHOM
JIBOMCTBEHHOCTU W TEOPEeMbl B3aUMHOCTH, COIIACHO KOTOPLIM BO30YyKJaemas OBEPXHOCTh
NOPOKIAET YXOAsilliye OT He€ BOJIHbL: OTPa’KeHHBIE U IPEIOMIICHHBIE.

4. Yro nonumaetcs 10 MJIOCKOH 37CKTPOMArHUTHOH BOJIHOH?
[Ton mnockolt mogpasymeBaeTcsi BOJHA, paclipOCTPaHIONIasiCs BI0Ib IHHEHHOH KOOpAHHATBI
¥ B J000H  (PUKCUpOBAaHHBIH MOMEHT BpPEMEHM HEU3MEHHas B  ILIOCKOCTH,
NCPNEHINKYIISIPHON 3TOH KOOpAUHATE:

1)4:

.]*‘»

: i

I
[
st

-

p* ]

L
=

o
#
@

e
ur



BapuanT 2
1. McTokamu (CTOKAMH) KAKOTO BEKTOPA 3JIEKTPUUECKOTO MOJIS SBISIOTCA KaK CBOOOMHBIE, TaK U
CBSI3aHHBIEC 2JIEKTPHYECKHUE 3apsapl?
1) E;
2) b;
3) P
2. Pazmuuarorcs au (pazoBas CKOPOCTb U CKOPOCTH paclpoOCTPaHEHUs SHEPIUH A OAHOPOIHON
N10CKOM BOJIHBI B cpenax 0e3 [oTepb U B MOTTOLUAIOLIMX cpeJax?
1) V¢i6=0>v(b|c¢0; Va[c=0>va|o¢0;
2) Vcb|o=0:V(blo#(); V9|0=O:V3|0¢J;
3) Vilo=0<Vloz0: V5lo=0<Vs|oz0.
3. [lpu kakux YCHOBHAX B 3anaue paccesHHMs IUIOCKOW BOJIHBI Ha TpaHHLE paszena
JM2JIEKTPUYECKUX Cpell OTCYTCTBYET OTpaxK€HHas BOJIHA?
1) npu napanaenbHON NoJApU3aLyy, tgQ= \J—EE;
2) npu HOPMAILHON OJPH3ALKH, tge= KKl |
3) Ip4 KPYTOBO# MoMApU3aIKH, Sing=nz/ni.
4. Yto Takoe HNEMEHTApHBIH OHIEKTPUUYCCKUH H3dydarellb M KAaKOBbl €ro HallpaBJICHHBIC
cBoiicTBa?
1) nuHEHHBIH NPOBOAHUK C NEPEMEHHBIM OSJEKTPUUCCKHM TOKOM, JIMHA KOTOpOro I<<i;
F(0)=sinB; F(p)=1;
2) IPOBOJHMK C IEPEMEHHBIM 3JIEKTPUYECKUM TOKOM, ANHHON [<<A; F(8)=1; F(¢p)=sin0;

3) dbparmeHT GpoHTa pacTpocTpanstonieiics Boaabl (AS<<A?); F(0)=(1/2)(1+cos8).

Bapuaur 3
1. Kax BbIpa3uTh CpeiHMii 3a NEPUO/] MOTOK MOIHOCTH 4epe3 3aMKHYTYHO IOBEPXHOCTH S,

OI'paHHYHUBAROIIYTO o0BeM V, BKJIIOYAOLIUH CTOpOHHHE HUCTOYHUKH?

2. B uyeMm cocTouT riaBuoe pa3nryune BOJH B HEMOTIIOMAIOMINX H IIOraoLIaromux CpC)l&X?
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1) 0£0: Vg, Vs, Ze ~f(0);
2) 6=0: Vg, Vs, Zc “(0);
3) 6£0: Vg, Vs, Z#(0).

[lpy Kakux YCIOBHsX B 3ajade pacCesHus IUIOCKOH BOMHBI HAa TPaHMIC pasiena

JAUIEKTPHUECKHX Cpe/l OTCYTCTBYET IpeoMIIeHHas BOHa?

1) ni>n2, 0>Qp;

2) ni<n2, @>Qxp;

3) ni<n2, @<Qxp.

B uem 3axmoyaeTcs OCHOBHBIE pa3iM4Hs IMOJId dJIEMECHTApPHOIO DIICKTPUUECKOT0 M3JTyqaTeIId

B OJIM/KHEH W JajbHel 30Hax?

1) ¥r>>1: Eq, H, ~f(1/r), EG/H(p:Zc, n=an;

2) yr>>1: Eg, H

3) yr < 1:Bg, H, ~f(1/rn);Eg/H, =2

0, Ex~1(1/1"); n>2, Pralm.

:ﬁ': Rell.

PeATHHr-KOHTpONE No2

Bapuanrt 1

Bceryia T BEKTOPA HANPSKEHHOCTH M MHIYKIUH KOIMHEAPHBI!

1) E||D, #||B B H30TPOIHBIX Cpeiax;

2) £||D, B||F B aHA30TPOIHbIX CPEAax;

3) E||D. H||B B rupoMarHuTHbIX Cpeaax.

MOFyT A DJIEKTPHYECKHE W MArHMTHBIC COCTABIIAIOLIHC I10JIA IUIOCKOHM BOJIHBI OBITH

cuH(a3Hbl IPY PACOPOCTPaHEHWH B NOrJIOMIAMOLIEH cpefe?

1)
2)
3)

Hert;
Ha;

[1pu [eiiCTBUTENHHOM 3HAUCHUH Zc,

Uro Takoe HanpasnseMbie Boanbl? Korna oHu sBISIOTCS HOBEPXHOCTHBIMA?

y

2)

3)

Bonxa, pacnpocTpaHsitoliasics BJOJNb T'DAHHMIBI pasfiena; HanpasiseMas BOJIHA C
SKCTIOHEHIMAIbHO yOBIBAIOIIAS B HOPMAILHOM HANpaBIEHHH K HAIPaBJISIOIIeH
[OBEPXHOCTH;

Bonna, pacnpocTpassioascs NEpNeHJuKy/IIpHO TpaHMiBl pasjena Cpel, BojHa
SKCIOHEHIMAIBHO yObIBaIOLas B HANPABJIeHHH PacnpOCTpaHEeHUs,;

Bonna, pacmpocTpaHsomascs BJOAb JTHHEHHONW KOOPAWHATBL, BOJIHA € HEH3MCHHBIMA

MapamMeTpamMy B MIOCKOCTH TIepHeHIMKYIAPHON HaNpaB/ICHAIO pacpOCTPAHCHUS.
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Kak HalTH @oJNe OJeMEHTApHOrO MArHHTHOrO —H3JydaTellsd, MCIOJb3ysd  PHHIMII
nepecTaHOBOYHOM JABOMCTBEHHOCTH?

B BuIpaXeHMSAX Ul OIS 3JIEMCHTApHOIO 37eKTPUYECKOrO H3JIyvaTeNs OCYLIEeCTBUTE
3aMCHBL:

) E = i 17 =17, = =

2) E'—' _H;I‘rE — __Jj-m. TR I

3)5'—'H,‘3 = _‘jm; [, e &,

BapuanT 2
Kakoii xapaktep OyIeT UMETh [H3ICKTPUHECKAd [IPOHHULAEMOCTE: CPEIbl HEOIHOPOAHON
W30TPONHON H CPEe/Ibl OTHOPOAHON AHU30TPOTIHOM?
1) e=f(P) ; e=llell;
2) e=f(P) ; e=const;

| - e=f(P).

3) e=|le
Kaxkpam COOTHOIIEHHECM CBA3AaHbBI [ONEePEHHBIC COCTaBIAOIINE ILIOCKOH BOJIHbI,

paCHPOCTpaHﬂ}OMEﬁCH B IIOJIOJKUTEJIBHOM HaANpaBJICHHAC KOOpJAUHAaTHI 77

B kakux Tpenenax JeKAT 3HAYCHHC (ha30BOll CKOPOCTH HAIPABIIAEMOH TIOBEPXHOCTHOM
BOJIHBI Ha Fpalulie pasjiela IN3IeKTPUICCKEX cpen?

1) vor<Ve<Vo2;

2) V01> Vg V02;

3) c<vp<Vo2.

Kak BLIYMC/IATD MOIIHOCTH H3JyYEHHs IEMEHTAPHOrO OJIEKTPHHYECKOIo H MarHuTHOIO
n3rydarenei?

S

1)Pro, = .11

)
Zep p?

¥ — f T TS,
;?}P?_cp = J;ncp as;

3)P:

Lcp

= [ T dV.

Bapuanr 3
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1. Kakum rpaHHYHBIM YCJIOBHAM YAOBICTBOPAKOT HOpMaJIbHBIC U  TaHI€HIHWaJIbHBIS
COCTaBIILIOLIHE DJIEKTPOMArHMTHOTO IIOJIS Ha I'paHULEC pasnena Cpea ¢ pasiuYHBIMH
JJICKTPOIHHAMUYCCKHMHU HapaMeTpaMH?

1) Ei=E2r; Hir=Har; Din=Dan; B1n=Ban;
2) D|1'=D2'II; BI‘[:BZT; Eln:E2n§ Hln=H2n;
3) Eir=Ea:; Hin=Han; D1y=D2n; B1n=Ban.
2. Kak BBITTISLAUT (pa30BbIH MHOKHTENb ILIOCKOH BOJIHBI, PaCIpOHsIOLIEHca B HaNpaBieHHH Z ,

COCTABIISAIOLUEM C OCSIMHU IE€KAPTOBOM CUCTEMbl KOOPAMHAT YIIIBI .., .., (7.7

—JRZ = LT R(XCIIGFFEOIOy FICOEEL ),
J = IR x ¥
l)e e 27,
- e’ S T I s Ty T S Tar iy e Y
')) JAS — A TIRLETIG, -"3".‘; o R
) 8 £ 2
] . F «
3) E,—_,'}:: — E-;ki, XEIM@, TVSiNng, TISING,

3. Kak cmszanbel Mexay coGoi $a3oBas CKOPOCTH M CKOPOCTB PACIPOCTPAHEHHS SHEPrUM
HAIpaBjIsseMOH  MOBEPXHOCTHOHM  BOJHBIL, CYHIECTBYIOIIEW Ha  rpaHdie  pasjeia
IUIEKTPUYECKUX Cpel?

1) vers = v

2) U(D:DB;

(5]

1
¥

[
N
el

ki
P

3}
If

]

4. Uto mnoHuMmaercs noA  CONPOTHBICHHUEM H3JIYUCHHUS OJICMECHTEPHOIO 3JJICKTPHUYECKOTO

u3nyyarensi? KakoB ero gpusnueckuii cMpIci?

)P, =I°Ry/2;:1° =const, R T= P, T,

Il
=~
31
e
o x ]
-3

2) Prep '/ 2Ry Uy = const, Ry 7= Prp o

T

3Py, = (R;/2) §|H,,| dS:i RgT=P,, T

I3

Bapunanr 4
1. Kakue rpanuynble yCIOBHS BbIIOTHSAIOTCS HA IOBEPXHOCTH MAEATLHOTO IPOBOIHAKA?
1) Ei1=0; Hia=0;
2) Ein=0; H=0;
3)1.E,. = z, [1,_'H1].

2. Onpejennte NONSIPU3ALMIO IIOCKOM BOJHBI, PACIPOCTPaHSIOWEH BAONL KOOPAMHATH Z H

00pa3oBaHHYI0 HATOXKEHHEM [BYX OPTOTOHANBHO TMOJAPH30OBAHHBIX BONH  OJHOLO
HanpasneHus: £, =E, —£ . =(1,A+1.B)e™/*%, eciu ¢a3sl BOIH COBOAZAIOT
(A= 4e’® B =Bel¥);

1) nuHeitna;
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2) KpyroBas;

3) amunTryecKas.

Kakne ocobeHHOCTH HaOMIONAIOTCS B CIydae HAKIOHHOTO IIaJ€HHS IUIOCKOH BOJIHBI H3
JAUTEKTPUKA Ha IJIOCKYIO MJI€aIbHO MPOBOAAILYIO IIOBEPXHOCTE?

1) moJIHOE BHYTPEHHEE OTPAKEHUE IIPH TIOOOM yTJjle NaCHHS;

2) MOJHOE BHYTPEHHEE OTPAKEHHE IIPH P> Pxp;

3) NoJIHOE BHYTPEHHEE OTPAKECHUE IIPU P=QE.

UTto nOHUMAKOT MO IMOBCPXHOCTHBIM CONIPOTHBICHHUEM l'IpOBOZ[HI/IKa?

Pelitunr-konTposp N3
Bapuanur 1
Kakoe COOTHOIIEHME MOKHO pacCMaTpUBaThb B KadyeCTBE KPHUTEPUs JICJICHHSA Cped Ha

IPOBOTHAKH U JTUAJICKTPUKU?
y

2)

> 1 — OPOBOJHUKH; — <& 1 — JIUDIEKTPHKH,

Gy &y

o

<< 1 — [IPOBOJIHUKHU; ¥ 1 — TADIEKTPHKH,

LI E -

3) — « 0 — IPOBOJHUKH;

wf:‘ W m

= 02 — TUIJICKTPHKH,

Onpenenuts NOISIPU3ALKEO IIJIOCKOM BOJIHBI, PACIPOCTPAHSIOIICHCS B/I0JIb KOOPAWHATEI Z, U

06p8,30BaHHy}O HaQTIOXKCHHUEM JOBYX OpPTOrOHaIbHO  IMOJIIPM30BAHHBIX BOJIH  OJHOIO

Il

Hampapienus: E, = E,, + E, . = (1I,A+ 1,B)e /", npu oIMHAKOBBIX ammuTy/ax (A =

C) u pasosoM paznuuuu 90°: 4 = 4e/?, B = Belle=30

1) kpyroBas npaBasi;

2) xpyroBasi JieBasi;

3) snnunTHYeCKas;

Kakue 0coOEHHOCTU UMEET NMPEeIOMICHHAs BOJHA MPY NAJEHUU [LJIOCKOW BOJIHBI Ha TPAHUILY
NOrJIOINArOLIEH cpenbl?

1) on=0x

2) n=Qo:

3) on=0;
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4. 3auem BBOJAMTCS IOHATHE OSKBHBAJICHTHOTO MOBEPXHOCTHOro Toka? KakuMm o6pasom

ONpCACIIACTCA €Io BEJIMYKHA?

1) nist yOpoIIeHus pacyeTos; j_: = [1:,, HD}
2) A yTO4YHeHust pacuetos; [ - dS=¢ A dl;

3) JUIst OBBILIEHHS TOCTOBEPHOCTH; T° = o E.

Bapuanr 2
1. Kakoif XapakTepHoil OCOGEHHOCTBIO C TOYKH 3PEHHs pPACIpENEeHUs 3apa/oB 00MafatoT

Cpejibl ¢ IPOBOAUMOCTLIO OTIIMHMHOM OT HyJ1s?

1) p3(p.t) = p%(p. 3)6_'5 £:/%,

-

- v om |°» 1
2) p*(p.t) = p*(p.0)e" "%/

£s

(p.t) = 07(p.0)e" "o~

=

3o

2. C xakumMB O0COOEHHOCTAMM CBSI3aHO pacHpOCTpaHEHHE IUTIOCKMX BOJH B PEAIbHBIX

IM3TEKTPUKAX?

« = (2) Z- pucnepcua sbipaxeHa cnabo;
2 SUCH
e L —
2) tg'(’ 2 15 = &= (’«\‘ ubcj/?, 3 “’"CF = ‘,E =y wart’co';

A =2/ fu,o ;- AUCNCPCHUs BBIPAXKEHA CHIIBHO;
0

(8 = @ Haai Ve = Ve T Vg A= v/ f- AMCTiepCUs OTCYTCTBYET,

4. B uém ¢usuueckas CyTh MPUHIMIA SKBUBAICHTHOCTH?
3aMeHa H3BECTHOTO pacipelelieH st IO Ha MOBEPXHOCTH: E,, F, - pacnpeneneHueM

DKBUBAJICHTHLIX CTOPOHHHUX UCTOUHHUKOB:



re T TEE = K= o5 w __ |4 TF 5 T —_-v\
3) ji= [1, H] = [ 1,8 ):f" = [1,,E =g, (1,E).
Bapuaur 3
1. MoJeT JIi MOIHOCTD CTOPOHHMX UCTOYHUKOB OBITH OTPHIIATEIHHON BEJIMUUHON?
1) na, Pe<0, ecnu E 757 =
2) na, P«<0, ecnm EJ*¢° =< O
3) mer, Pc>0 — Beerna.
2. C KakuMd OCOOEHHOCTSIMH CBSI3aHO paclpOCTPaHEHHE MIIOCKMX BOJH B PCaJbHBLIX
MIPOBOHUKAX 7
Dtgd>>1, 8 =a = wue/2; vy =y, = A= ——— _ MCIepCHUs BHIpaKeHa
B ¥ = N B2 v re@
CUIILHO;
- - 2N ta® & T
2) tgd<<L;f = wu 2, {1 - J:ve = vy = j-'L'l + =5 A = (o/2) |22 - nucnepcus
1 F, r. -\ Sa
BhIpaKeHa cnado;
o " =" & . £
3) tgd =0;8 = w,/u,s, (1% ) Ve = Vo = Vg A = Vg /f- AHCHEPCHUs OTCYTCTRYCT,

Kak BbIIs AT NpuONHIKEHHbIE IPAHAYHBIC YCIOBUA Ilykuna-JleontoBaya?

Uro coboil mpeacrapnser siaeMent [tofirenca? Kakumu HanpaBJeHHBIMH CBOHCTBaMU OH
obnanaet?

1) anement GpoHTa PACIPOCTPAHAFOLICHCS BOIHEL F(0)=(1/2)(1+cos0);

2) MUHEIHBIA TPOBOAHMK C MEPEMEHHBIM JIEKTPUIECKAM TOKOM, ANMUHOK I<<1l; F(6)=sind;
Fle)=1:

3) paMOuHblil IPOBOJHAMK C TIEPEMEHHBIM JIEKTPUYECKMM TOKOM, JNMHOH I<<1; F(9)=1;

F(p)=sinb.

5.2. TIpomesKy TOMHASI ATTECTALMS 10 HTOFaM 0CBOEHUSI M CUHILTHHDI



Bomnpock! k 3K3aMeny.

18.
19.
20.

P

BeKTOpBI 3IEKTPHUECKOTO OIS
BekTopbl MAarHUTHOTO TIOJIS.
Knaccudukaius cpen.
I'paduyeckoe n300paXKeHUE MOJICH.
[ToTeHuMATbHEIE U BUXPEBBIC MOJISL.
VpaBHEHUE HENPEPBIBHOCTH.
3aKOH COXpaHEHHU4 3apsiia.

Tpetbe ypasHenne Makcseinna.
YersepToe ypaBHeHHe Makcpea.

. Ilepsoe ypaBHeHne Makcseiuia.

. Bropoe ypasnenune Makcea.

. 3akon Oma B 1uddeperunanbHoil popme.

. VTouHeHHE NOHATHS O POBOAHUKAX H JIMDJICKTPHKAX.

. Tlonuas cucrema ypasueHnii Makcena.

. Knaccuuxalus 31eKTpOMarHUTHBIX SBJICHUH.

. VpaBuenue MakcBeuia ¥ CTOPOHHHC TOKH.

. [panuunble ycnoBus [Uisi HOPMAIBHBIX COCTABIAIONIMX BEKTOPOB IMEKTPUEECKOrO MO

[ToBEpXHOCTHBIE 3apsbl.

'paHMYHBIE YCIOBHUS UTsSl KACATENBHbBIX COCTABIAIOMMX BEKTOPOB 3JICKTPUICCKOTO HOJLA.
'paHuuHblE yCII0BHS Ll HOPMAIBHBIX COCTABIIAIOUIMX BEKTOPOB MATHHTHOLO MO .
['paHuuHble YCHOBHS [V KACATENbHBIX COCTABIAIONMX BEKTOPOB MATHMTHOTO noJs.
[ToBepXHOCTHBIH TOK .

[lonHas cucTeMa rpaHMUHbIX YCJIOBHH. I'paHuuHble yCIOBHA HA [OBEPXHOCTH HIACAIBHOIO
MPOBOAHMKA .

. Bananc sHepruii 3J1eKTpPOMAarHiTHOTO MOJIA

. [110THOCTE YHEPTUK IIEKTPOMArHUTHOI'O NOJA .

. CKOpOCTb PacnpoCTPaHeHusl SHEPTHI 3EKTPOMATHUTHOTO NOJIA .

. YpaBHeHKe MakKcBeIla 1Jis MOHOXPOMATHYECKOro MO .

. Vpasrenue GajiaHca s cpeiiHed 3a epuoi MOIHOCTY .

. YpaBuenue GanaHca i KOMILUIEKCHOH MOIHOCTH

. Teopema eIMHCTBEHHOCTH AN BHYTPEHHEH ¥ BHEITHCH 33124 2J1eKTPOAHHAMUKY .
. YpaBHenue ['enbpmronpua .

. DNEKTPOANHAMHYECKIE MOTEHUMAb /i1 KOMIUICKCHBIX aMIUIMTYIL .

. Pemenue Heoanopoanoro ypasHeHus [ ebMroabua.

. Vpasuenue MakcBeruia ¢ yuéToM MarHMTHBIX TOKOB H 3apAJI0B .

. Mnockue BONHBI B OHOPO/HOM H30TPOHOH cpelie 6e3 moTeps .

. [LnocKye BONHbL B O/HOPOIHO H30TPOIHOM Cpelie ¢ TPOBOAMMOCTEIO OTIHYHOH OT HYJIA .
. DIEeKTPOMarHUTHBIC BOJIHBI B PEATbHBIX THJICKTPUKAX .

. DNEKTPOMArHUTHBIC BOJIHBI B PCAIBHBIX IPOBOJHHUKAX .

[onsipusanus BOIH .

. Tlnockuie BOJIHBL, PACIIPOCTPAHSIOMIHEC B IPOU3BOJILHOM HANPABICHUH .
_Tlanenvie TUIOCKOH BOIHBI Ha TCpaHMIly pasjena ABYX AU3JICKTPUKOB (HOpMaJibHasA

HOJISIpU3ALLMS ).
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[lameHue TIUIOCKOI BOJHBI Ha TCpaHULy pasjena [ABYX JAM3JICKTPHKOB (MapajuieibHasd
HOJIAPU3aIHNs) .

. VCII0BME MONHOTO TPOXOJKIEHHUS BOHbBI BO BTOPYIO cpelly. Yo bpioctepa .
. TlonHOe OTpaXKeHHe OT TPAHMUIIBI Pasjena ABYX CPel (ABS AUDNEKTPHHECKHe cpelnsl) — IOJIE B

NepBOH Cpese .

. TlonHOe OTpa)keHHe OT rPAHKIbI pasjiesa JABYX cpeil (IBE IUIIEKTPUYECKe cpelpl) — IOJIE BO

BTOPO# CpeIe .

[lonHOE OTpakeHHe OT CPAHMIIBl Pa3leNa ABYX Cpell (AMIEKTPHK U ueanbHbIN HPOBO/HUK) .
[lajieHue I0CKO BOIHDI HA TPAHMILY OTIOMAOel CPEbl .

[lafeHue I0CKO BOJTHLI Ha FPAHULLY XOPOLLO IPOBOISIIEH CPEBI .

[TpubnrKeHHble FPAaHUYHBIC yCIIOBHS Ilyxuna-JIconToBy4a .

SIBneHne MOBEPXHOCTHOTO 2 deKra .

[ToTepy SHEPruy B IPOBOJHUKAX .

KBUBAIEHTHBIN MOBEPXHOCTHBIH TOK .

[ToBEpXHOCTHOE CONPOTHBIICHHUE IIPOBOJIHMUKA .

SneMeHTapHbBIM JIEKTPHUUECKUH N3ITyHaTelD .

BekTOpHBIii EKTPHUECKUil TOTEHITHA ISl 3EMEHTAPHOTO JNEKTPUHECKOTO A3y HaTeiLd .
CoCTaBJISIOLIAE NEKTPOMArHATHOTO TI01A SJIEMEHTAPHOI'0 MJICKTPUISCKOTO H3IyHaTe/is .
BMsKHAS ¥ JATbHSS 30HBI 2JIEMEHTAPHOTO JIEKTPHUECKOro U3 Ty4aTeIs .

JluarpaMMa HarnpaB/IeHHOCTH SJIEMEHTAPHOTO MNEKTPUIECKOTO U3y aTes .

MOIIHOCTE M3AydYeHHs HJIEMEHTAPHOLO 3JIEKTPHUECKOrO  H3JTyqaTells. ConpoTHBIEHHE
H3JIYYCHHUS .

[TonsiTHe 0 MarHUTHOM TOKE .

J1eMEHTAPHBIH LICIEBOM U3ITyHaTeNb .

Jlemma Jlopenua .

TeopeMa B3aMMHOCTH /L5t 3TEMEHTAPHBIX M3Ty4aTeNcH.

JKBHBAICHTHBIC HCTOYHHKK dMeKTpoMarauTHoro noss. [punnun [ofrenca .

OnemeHT [1olirenca .

CTporas M0CTAHOBKa 3a/1aul M (pPAKIHH .

Jludpakuus IIOCKON BONHBI Ha KPYTOBOM LAIIMHIPE .

[pubauwxenue [oiirenca-Kupxroda .

["eoMeTpuyecKas ONTHKA .

MeToa KpaeBbIX BOJIH .

[eomeTpuyeckas Teopus THPpaKiuy .

5.3. CamocTosTeabHas padoTa 00y4yaromerocs.

CPC ¢ neKIMOHHBIMU MaTEPHAIAMH.

Bonpoce! crpykrypuposannbie kK CPC.

1.

BBCQ]eHHC. MecTo 4 Ha3HA4YCHHUE IIpeIMeTa B CUCTEME PaarOTEXHUICCKHX JUCUHIINIHH. €TI0

OCHOBHOE COJACpKaHue. Poiib MaKpOCKOHH‘IECKOﬁ TCOpPHH 3NEKTPOMAarHuTHOTO  IIOJIA B
pPaaAuOTEXHHKE H PazuOICKTPOHUKE.

9

JIEKTPOMArHUTHOE 0OJIE K IapaMeTpbl CPCl. BeI\'TOpr JJIEKTPOMAarHUTHOTO  IMOJIA.

Knaccudukanus cpen. I paduueckoe u3obpaxenne noieit. [loTenuanbHbIe 1 BUXPEBLIC HOIA.
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KO®, BA, 2=>3, 4; KO®D - kypc obmeli ¢usuxu, BA - BekTopHblii anamu3, KJI - KOHCIEKT
nekmmit. Jlutepatypa: 6.1, [1] ¢. 12-25; KJT c. 3-11.
3. OcnoBHble ypaBHeHus sekTpoauHamuku. [lepoe ypasHenue MakcBeiuia. Bropoe ypaBnenue

Makcsenna. Tperbe ypaBHeHue Maxcpeita. Yerseproe ypaBHenue Makcpewia. YpaBHeHuUe
HenpepbiBHOCTH. 3akoH OMa B mudpepennuanbHoi Gpopme. YTOUHEHHE NOHATHS O IPOBOAHMKAX
H IU3IEKTPUKaX B cBeTe ypaBHenuii Makcemna. Knaccuduxauus 31eKTpOMArHUTHBIX SIBICHHHL.
VpasHeHHe Maxcpesuia ¥ CTOPOHHUE TOKH.

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

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

4. I'panuuHbple yeaoBus. HenpumenumocTs ypapHennit Makcsesna B nuddepennuansuon popme
HA rpaHuile pasiena ABYX cpeld. ['paHHUHBIE YCIOBUA Ui BEKTOPOB JICKTPHYECKOTrO ITOJI.
['paHuyHble YCIOBHS U1 BEKTOPOB MAarHMUTHOro nois. IlonHas cucTeMa IPaHUYHBIX YCIOBHH.

['panuuHble YCIOBHS HA TOBEPXHOCTH MJIEAIHLHOTO [IPOBOJHUKA.

3,4=>7,8, 10.

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

5. Dneprus 3IeKTPOMArHWTHOrO NoJjst. banaHc SHepruu 3neKTpomMarHuTHoOro mois. [lnoTtHocTs

SHEPrUd JIEKTPOMArHUTHOrO noist. CKOPOCTh PaclpOCTPaHEHHUs! 3JIEKTPOMATHHTHOW SHEPTHH.
VpaBuenue Makcpeia s MOHOXpOMAaTHYECKOTO 1014, YpaBHeHHe Oananca IS CpeIaHeHd 3a
nepuoa MmoliuHocTtd. KomniiekcHas MOIIHOCTb. TeopeMa €IMHCTBEHHOCTH UIA BHYTPEHHHUX U
BHEUIHUX 33/1a4 31eKTPOAUHAMHKH.

2, 5=>7, 10.
Jluteparypa: 6.1, [1] ¢. 52-69; KJT ¢. 31-49.
6. BonroBble ypaBHeHHS. Y paBHEHHE | ebMrosibia. JNeKTpOJHHAMUYECKHE MMOTEHIKAI Bl

118 KOMIUIEKCHBIX aMIUTMTY.. PelieHune HeoAHOPOJAHBIX ypaBHeHHM ['enpmronbna. Ypasnenue
MaxkcBemnia ¢ yueToM MarHdTHBIX TOKOB U 3apsiioB.

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

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

7. Iliockue BoaHbI [TIOCKHE 37EKTPOMArHUTHBIE BOJIHBI B OJHOPOJHOH HM30TPONHOM cpere.
[Tiockiie BOJHBI B OJHOPOTHOH H30TpomHOH cpeae 0e3 norteps. Iockue BONHBI B OJHOPOIHOH

M30TPOIHOM cpele ¢ INPOBOAUMOCTBIO, OTIMYHOK OT HyJs. [lonspu3anus BoH.

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

Jlutepatypa: 6.1, [1] ¢. 166-182; KJT ¢.63-90.

8. OrtpaxeHHe U IipelOMJICHWE IUIOCKAX 3JICKTPOMArHUTHBIX BOJH.BosIHOBBIE sBIEHHSA Ha

rpaHuile pasaeina AByx cped. llose miockoif BOJMHBIL, PacIpoOCTpaHAIONIEHCS B MPOU3BOJILHOM
HampaBieHuH. [laqeHue MIOCKOH BOJIHBI HA CPaHULy pasliena IBYX AU3JIEKTPUKOB. YCIOBMA
MOJIHOTO IPOXOMXACHUS BOJIHBI BO BTOPYIO cpelly. [lonHoe orpaskeHue OT rpaHULBl pasaena AByX
cpen. Ilagenue mmockol BOJIHBI Ha FpaHULly norjomarouiei cpeibl. [IpubnuKeHHble rPaHUYHbBIC
yciioBus Lllykuna - JleoHTOBHYA.

2,6,7.8=>10, 12,

Jluteparypa: 6.1, [1] ¢. 183-204; KJI ¢. 90-94.

9. IloBepxHoctHbii 3ddexr. SBnenne mnosepxHocTHOro 3¢dexra. I[lotepu osHeprun B
MNPOBOJHUKE. JKBUBAJEHTHBLIM [OBEPXHOCTHBIH TOK. [lOBEpXHOCTHOE  CONIPOTHUBIICHHE
IIPOBO/JIHMKA.

6,7, 8, 9=>10, 12.
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JIurepatypa: 6.1, [1] ¢. 205-212; KJ1 c. 94-98.

10.  DneMeHTapHble uW3dyyarenu. V3nydeHune 5IeKTPOMarHHTHBIX BOJH, OJEMEHTAPHEI
SJIEKTPUYECKHH  W3/lydaTelb. AHAU3 CTPYKTYphl IIOJS  3JICMEHTAPHOIO  3JIEKTPHYECKOro
uznaydarens. Jluarpamma HalpaBlIeHHOCTH 3JIEMEHTAPHOIO JJIEKTPHYECKOro H3IydaTels.
MOIIHOCTb U3JTYUEHHS IEMEHTAPHOTO AEKTPUUECKOTO U3Nyyarens. JIeMeHTapHbId MarHUTHBIH

U3Jiy4arenb.
2,.3,5,6,10=>11, 12.

JIutepatypa: 6.1, [1] ¢. 136-154; KJI ¢. 98-110.

11. OcHOBHBIE TeOpeMbl 3JIEKTPOJAMHaMUKH. Teopema €IMHCTBEHHOCTH MAjs BHYTPEHHHX U
BHEITHHX 3a7ay 3JeKTPOAWHAMHUKU. [IpHHIMI MepecTaHOBOYHON JBOMCTBEHHOCTH ypaBHEHMM
Makcsemna. Jlemma Jlopenua. Teopema B3aMMHOCTH Ui 3JIEMEHTApHBIX H3JIy4Yaresiei.
DKBHUBAIEHTHBIE HCTOYHUKH 3JeKTpoMarHuTHoro mnonsi. [lpunnun [rolirenca - Kupxroda.

DnemeHT [toiirenca.

2,3.5,6,16, 11=>12.

Jlurepatypa: 6.1, [1] ¢. 63-70, 149, 157-165; KJI c. 111-121.

12. OcHOBBI _Teopuu Judpakiyy SAEKTPOMArHUTHBIX Bo.H. CTporas IOCTaHOBKA 3axay
mudpaxuun. Judpakuus miockoil BolHBI Ha KpyroBoM uuiuszpe. [lpubnmxenne [oiirenca -
Kupxroda. ['eomerpuueckas ontuka. ['eomerprueckas Teopust TH(PaKIiy.

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

®oun  oueHouHblx MatepuanoB  (POM) s npoBedeHHsl  arTTecTaluud  YpOBHSA
COPMUPOBAHHOCTH KOMOETCHUMA 00yuaromuxcs Mo AucUuIUinHe oQopMisieTcs OTAEIbHBIM
JIOKYMEHTOM.

6. YHEBHO-METOJMYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHHUE

JIMCLIATLIMHBI
6.1. KuuroobecneyeHHOCTD
HaumeHoBaHUe uTepaTypbl: aBTOpP, HA3BaHUE, BUJL Ton KHUT'OOBECTIEUEHHOCTb
M3/1aHus, U3aTe1bCTBO U3JaHUA

Hanvuue B anexkrponnom karanore 35C

OcHoBHas nuTepatypa

1. Kypaes A.A., [Tonkosa T.JI., CiiHuubiH A.K. 2013 http://znanium.com/catalog.php?bookinfo=3
DeKTPOAMHAMUMKA M PACIPOCTPaHEHHE PadiiOBOJIH! 67972

yueGHoe nocobue / A.A. Kypaes, T.J1. [lonkosa, A.K.
Cunnubii. — M.: HUL Hudpa-M; Mhu.: Hos. 3nanue, 2013.
—424 c. ISBN 978-5-16-006211-2

2. Mypomues JL.1O., 3bipsinos 10.T., ®earonun [LA. 2014 http://www.lanbook.com/books/element.php?
DNEeKTPOAHHAMUKA W pacnpoOCTPaHEHUE PaLHOBOJIH: p/1 _cid/68&p/1 id=1107

yueGuoe nocobue / [I.FO. Mypomues, 10.T. 3bipsitos, [1.A,
Qemodnn. — M.: M3a. 2-oe. M.: «Jlanby, 2014. — 443 c.
ISBN 979-5-8114-1637-0

3. l'aBpunos B.M. DnekTpoanHaM1Ka U pACNIpoCTpaneHile 2019 http://e.lib.vlsu.ru: 80/handle/123456789/ 82
paauoBoaH: nab. npaktuxkym/ B.M. INaspunos, H.H. 83

Kopneesa; Bnaaum. roc. yH-T um. A.T. u H.I™.
Cronetossix. — M3a. 2-e non. — Branumup: U3a-so Bal'y,
2019.-100 c. ISBN 978-5-9984-1106-9.

4. Kpamm M.H. CO0pHUK 3a8a4 10 OCHOBaM 2019 http://e.lanbook.com/reader//book/167874/




26

3JI€KTpOJl_HHaMHKI-IZ VueG. noco6ue. — CI16.: U3a-80 F
«Jlanby, 2019. — 256¢. ISBN 978-58114-1122-1 |

JonoaruTtenbHas nureparypa

1. bokos JILA. DnekTpoAMHAMHKKA W paclipOCTPaHEHHE ‘ 2012 http://www.iprbooksshop.ru/13874 . html
panHOBOIH (31EKTPOHHBIIT pecypc): yuebHoe nocobue /
JI.A. Bokos. B.A. 3amorpunckuii, A.E. Mangens. —
DAEKTPOHHbBIE TEKCTOBbIE AaHHbIe. — Tomck: Tomckuit
rOCYIapCTBEHHBIH YHIIBEPCHTET CHCTEM YNPABIEHH!S U
paauoaiekTpornky, 2012. — 301 ¢. ISSN 2227-8397

| 2. DnexTpoanHamuka: YueGHoe nocobue / U.@. Bynaraw, 2013 http://znanium.com/catalog.php?bookinfo=3

B.®. dy6posuH, A.C. Curos. - M.: Anbga-M: HHLL 91337
MH®PA-M, 2013. - 304 c. ISBN 978-5-98281-329-9

6.2. [lepruoanyeckue H3AaHAA
DnexTpoadHaMuka, TexHuueckas 3JeKTpoguHamMuka, Paanodpusmuka, Pagnorexnvka u
HIEKTPOHHUKA.

6.3. UaTepHET-peCcypenl
http://znanium.convcatalog.php?bookinfo=367972;

http://www .lanbook.com/books/element.php?p/1_cid/68&p/1_1d=1107;
http://e.lib.vlsu.ru:80/handle/123456789/6608;
http://www.iprbooksshop.ru/13874.html;
http://iprbooksshop.ru/13969;

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCUUTIJIMHBI

Jlns peanusanuuu yueOGHOro 11poliecca o JaHHOH! JUCLUIIIMHE UMEETCS CIIELHaIbBHOE NTOMELIEHH e
JUTSL [IPOBEJICHUS 3aHATUH JIEKIIHOHHOTO0, MPaKTHYECKOTo K J1adopaTOpHOro TUIIOB, FPYINOBLIX U
UHIMBUIYATbHBIX KOHCYIbTALKH, TEKYIIEro KOHTPOJISA U IPOMEKYTOYHOH aTTeCTAllUH, AT
CaMOCTOATEIbHOM paboThl. JIEKIIMOHHBIC H MPAKTHUECKHE 3aHATHs, JabopaTopuble paboTEI
IPOBOJIATCS B Ta0OpaTOPUH «DNEKTPOJUHAMHUKA U PacIIpOCTPaHEHUE paanoBoiy, (510 -3).
MarepuaipHO-TeXHUYeCcKoe o0ecredeHne JUCIUILTUHBI BKIIFOYALT:

- 1abopaToOpHBIC MAKETBI ¥ H3MEPUTEIILHOE 000PYA0BaHUE CHENHAIN3UPOBAHHON 1abopaTopuu
(510-3) mo aucummuae O TOMIIB (2 dpuzuyeckux nadoparopHeix pabotel): ['4-114 , '4-37A, I'4-80
— 1 wt; B3-38 — 3 wr., BMT-/1 - lT;

- KOMIOBIOTEPHI CO CICUHANTM3HPOBAHHBIM NIPOrpaMMHBIM obecnieueHueM LabVIEW B naboparopuu
(510-3) ns BBEIIOTIHEHHsI BUPTYAIBHBIX J1abopaTtopHex pador no gucuumirde OTOMIIB(2
BUPTYaJibHble paboThl).

PaBouyro nporpammy coctasun I'aBpusos B.M., nouent kagenpei PT u PC
Penensent

«Bnamumupckoe Kb Panuocsszuy, 'eHepanbHbliit aupexrop bornanos ALE:
[porpamma paccmoTpeHa u o00pena Ha 3acenanun kageaps! PT u PC
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Mporokon N/ o128 Ahoma

3asenyroummii kabenpoit Hukutun O.P. 72—

Pabouas mporpamMma paccMOTpeHa M OA0OpeHa Ha 3acel]aHuH y4eOHO-METOAMYECKOH KOMMCCHH
Hamnpasienust 11.03.02 MH(poxoMMyHHKallHOHHBIE TEXHOJIOTHH U CUCTEMbI CBSI3U

ITpoTokon Ne Vi 0T / g %gg/ roja

Ilpencenarens komuceuu Huxkutun O.P., 3asenyromuit kadgenpoii

JIMCT HEPEYTBEPKAEHWS
PABOYEM NPOIrPAMMBI JIACLIUTJIMHLI

Pabouas nporpamma osobpena Ha 20 /20 yueOHBbIi roja
[TpoTokon 3acenanus kadenpot Ne OT rojaa

3aBeayrolui xKade1poi

Pabouas nporpamma ono6pena xa 20 /20 yueOHBIA rona
[Iporokon 3acenanus kadeapsr No OT roga
3aBenyromuit Kadeapoii

PaGouas nporpamma oaobpeHa na 20 /20 yueOHBIH roaa
[Iporokon 3acenanus kapeapsr Ne oT roja
3asenyromuii kadeapoii

JIUCT PETUCTPALIMM U3BMEHEHW I
B pabouyto nNporpamMmMy AMCLUMIIHHbI

OCHOBbI TEOPUU DJIEKTPOMATHUTHBIX TMOJIEM W BOJIH

obpa3zoBartenbHON nporpammsl Hanpasnenns noaroroeku 11.03.02 MHpoxoMMyHHKaIHOHHbIE
TEXHOJOIMM U CHCTEMBI CBA3H. HANpaBieHHOCTh: CBA3b, UHPOPMALIMOHHBIC U KOMMYHUKAIIMOHHBIC
Texnojoruu (baxasasp)

Homep BHecenbl M3MeHEHNS B YAaCTH/pas/ielibl Henonnurens OcHoBaHue
U3MEHEHHS paloueil nporpamMmsl OHO (HoMep U nara npoTokona
3acenaHus kadbeapsl)

1

9]
L

3aBenyromui Kageapoii /
flodnuce DQHO




