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1. HEJA OCBOEHUS JUCHHUIIINHBI

[{es1siMH OCBOEHHSI JUCLMIIIHHB «Pamuodusnka s1eKTPOHHbIX xonebanuit» (POIK)
SIBJISIFOTCSL:

1. YcBOEHHE OCHOBHBIX IOHATHM T€OpeM H MPUHIMIIOB TEOPUHU SJICKTPOMArHUTHOIO TIOJIA,

2. AHamu3 3aKOHOMEPHOCTEH BOJIHOBBIX IIPOIECCOB, BKIJIFOYAs OJIEMCHTBL TEOPHH
AU paKIUy U U3ITyYEeHHsT;

3. TlonydeHue Ga30BbIX W YIIyONEHHBIX 3HAHMH JUIS YCHCUIHOIO OCBOCHMS JIMCIMIUIAHEL
podecCHOHaIbHOIO [MKJI4, CBSI3aHHBIX C pasHbIMH cQepaMu JAeSTeIbHOCTH
CrIelaInuCTa:

—  IPOEKTHO-KOHCTPYKTOPCKOIA;

—  IIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM

—  Hay4YHO-HCCJIE0BATENIbLCKOM;

- CepBHCHO-SKCHHyaTaHHOHHOﬁ.

2. MECTO JUCLUILIMHBI B CTPYKTYPE OIIOII BO

JucrumumHa: Pannousnka 31eKTPOHHBIX KOJIeOaHHH (POIK):
— unzgekc: b1.B.JIB.3;
— BapuaTHBHAsA YaCTb, AUCHMIUIMHBL MO  BBIOOPY.

VelelmHoe OCBOGHHE JHMCIMIUIMHBI [PENoNaraeT 3HaHWHe OOIIMX pa3lenoB BEICIICH
MareMaTike, (DU3MKH, OCHOB TEOpHMHM Lemeid. M3  crnenuaibHbIX  pasAeioB MaTeMaTHKHU
CTy/IeHTaM [JOJUKHBI OBbITh H3BECTHBI OCHOBHBIC ONEPAlMK M TCOPEMBI BEKTOPHOIO aHaIn3a,
MaTpuuHas anredpa, reopus (QYHKIHH KOMIIIEKCHOTO NEPEMEHHOTO.

OcBoeHue JTACLIATLIMHBI POOK HeoOXoguMo, Kak [peIecTBYOMEed, s
MOC/IEIYIONMX  JAUCLHHUIUIMH:  «DJIEKTPOANHAMHUKA U PacIpoCTpaHEHHUE PasiioOBOJIH Y,
«Ycrpoiictea CBY u anTeHHb, «IIpoeKTHpoBaHHE  MHKPO3JICKTPOHHBIX YCTPOUCTB |

AHTCHH», «OnTryeckue YCTpOfICTBa B paIAOTECXHHKC).

3. KOMIIETEHIIMUA OBYUYAIOUIETOCsl, ®POPMUPYEMBIE B PE3VYJIbTATE
OCBOEHUS IUCHUITIJIMHBI POSK

B pesyibrare OCBOEGHHs JIMCIHMIUIMHEL oOydJaromuiicst J0KEH JIEMOHCTPUPOBATDH
CIEYIONIHE pe3yIbTaTbl 00pa3oBaHHUs:
1. 3uarth:
— OCHOBHBIE YPaBHEHUS IPHHIMITBI K TEOPEMBbI KJIACCUYECKOH TEOPHH 3JIEKTPOMArHUTHOTO

OJIS;



CBOMCTBA 3JICKTPOMAarHMTHBIX BOJIH B cBOOOTHOM IIPOCTPAHCTBE U 3aKOHOMEPHOCTH HX
pacceruBaHus Ha I'PpaHUIC paszneina Cpen;

3eMeHTHI Teopu tudpaxiuu i Teopun uinydenus (OK-7).

YMers:

MaTeMaTH4YeCKH ONMCHIBATH MPOCTEHINNE BOJHOBBIEC MPOIECCH], B TOM YHCIIC MPOLCCCHI
M3JIydeHUs U TU(PaKIMK JIEKTPOMAarHUTHBIX BOJIH;

dopMyIHpOBaTh ¥ pelarh 3aaud U3JIy4eHHs M PAcIpOCTPAHCHHS dICKTPOMArHHTHBIX
BOJIH, KaK B CBOOOJHOM IPOCTPAHCTBE, TaK M B CIOUCTO-HEOIHOPOAHBIX Cpeaax (OIIK-

2).

Biapgers:

METOJaMH pEIleHHs TPUKIAJHBIX 3a4a4 KJIACCHYeCKOH TEOpUH 3JIEKTPOMArHUTHOIO
[OJIsl, OCHOBAMM MAaTeMaTHYeCKOro MOJEIMPOBAHHS JIEKTPOMArHHTHBIX mosei B
3a/[a4ax U3IydeHHs U JM(PAKIKK, B TOM YHCIeE, ¢ HomMoubo SBM;

[IPAKTHYECKAMH HABbIKAMH H3MEPEHHsS OJEKTPOMATHUTHBIX TIONEH B (bU3NIECKUX
3ajayax —paccesHus, BO30YXIeHMs M JU(paKkiuu € OMOLIBIO COBPEMEHHOM

m3MepuTenbHoi ammaparypsl (OK-7, OIIK-2).



4. CTPYKTYPA U COAEP)KAHHUE JUCHHUIIIMHBI POSK

OG1i@st TPYI0eMKOCTb JMCIMILIMHBI COCTABIISET 6 3a4ETHBIX EAMHULL, 216 JacoB.

DopMbl
Bub!l yueOHON paboTsl, BKIIOYast TEKYIIEro
g_ CaMOCTOATENbHYIO PaboOTy CTYJEHTOB | OObeM ydeOHOM KOHTPOJIs
e 8 U TPYII0EMKOCTb (B 4acax) paboThI YCIIeBaeMOCTH
Ne Paznen a2 c§ " _ C MPUMEHEHHEM (no Heoenam
n/n | AMCLMIUTHHDI 5| = s 27 £ o o | MHTEpaKTHBHBIX cemecmpa),
© 5 = o =l 28| 2§ 2
o E |l g §8 549 ¢ METO0B bopma
o) = =D oas 9o & | 5 -
- 5 ESl el B8 O 5 (B yacax / %) MPOMEXYTOUHOH
5| 8¢ § 2l & o aTTecTaluH
= = (no cemecmpam)
1
Beenenue
4 | 0,25
2 | DneKkTpomMarHuT-
Hoe roe 1 401 | 0751 9 1/57
napa-MeTpbl
cpen
3 | OcHOBHbIE ypaB-
HeHm 4121 1 1 9 1/50
3JeKTPOaH-
HaMUKH
4 | 'paHuuHbIE 4 3 | 1 9 1/50
YCIIOBHS
5 | Dueprus
3J1IEKTPO-
MarHUTHOTO 4 4 1 1 9 1£30
nosst
6 | BonHosbie 4 5 | | 9 1/50
ypaBHEHUsI
7 | IMnockue
SMEKTPOMArHuT- | o | | | 4 9 4/66 }
Hble BOJIHbI B PeliTuur-
OJHOPOAHOM KOHTPOJIb |
H3OTPOTIHOH 417 1 1 9 1/50
cpene
8 | Bonxosbie sBie- | 4 8 1 1 6 9 5/60
HHUA Ha TpaHMLe 1 ] 9 1750
paszzena  ABYX
cpen 4 |10 1 1 9 1/50
4 | 11 1 1 9 1/50
9 | [1oBEpXHOCTHBIH 4 |12 1 | 9 1/50 Peiitunr-
apdekt KOHTPOJIb 2
U3nyueHue 4 |13 1 1 4 9 4/66
10 | 3nekTpOMarHuT-
HbIX BOJTH 4 |14 1 1 9 1/50
11 | OcHoBHble TeO- | 4 | 15 1 1 9 1/50
PeMbL - SMICKTPO™ o6 1 1 9 1/50
JMHAMMKH
12 | OcHoBbl Teopun | 4 | 17 1 1 4 9 4/66
Jdpakuu =
snektpomartut- | 4 | 18 | 1 1 9 1/50 PEHTHET- 5
HBIX BOJIH e
Bcero 18 18 18 + | 162 31/57 3a4eT C OLEHKOM




MaTpHuna cOOTHeCeHH sl Pa3/1e/I0B IHCIHILIMHBI H (OPMHUPYeEMBIX KOMIIeTeHIHH

Komnerenuuu KonnyecTBO KOMIETEHIUH
TpynoeMKOCTb ~
Pasnen AMCHUIUIMHEI (8 wacax) o~ v
S =
®) ®)
1 0,25 + 1
2 1,75 + 1
3 2 % 1
+ 2 + 1
5 2 + 1
6 2 4 1
7 8 =t = 2
8 14 + + 2
9 2 + = 2
10 8 + + 2
11 4 + + 2
12 8 + + 2
Bec koMneTeHIHuH £S el
s =3
Ne n/m TeMbl NMPAaKTHYECKHX 3aHATHI TpynoeMkocTh (B
yacax)
1 VpaHenue Makcseiia 6
2 [Timockue 37eKTPOMAarHUTHEIE BOJIHBI 2
3 OTpaskeHHe U MPEJOMIIEHHE IUIOCKHUX 3NIEKTPOMAarHUTHBIX 4
BOJIH
4 DeMeHTapHbIE U3JIydaTe/lnd 2
5 UntepdepeHius 1 Iuppakius dJIEKTPOMarHUTHBIX BOJIH 4
Ne n/n Tembl J1a00paTOPHBIX padoT TpymoemeoeTs (5
yacax)
[T1ockue BOJIHBI (BUPTyaslbHAast) 2

Tossipu3aiisl 3JIEKTPOMArHHTHBIX BOJIH (BUPTyabHAas)

OTpEDKeHI/Ie U [PEJIOMJIEHUAE 3JIEKTPOMATHUTHBIX BOJIH Ha
IrpaHuie pasaeia AUdJICKTPHICCKUX cpea

(U N SN VS B S

2
6
DeMeHTapHble U3J1ydaTen 4
Jlupakiust IIOCKO! JIEKTPOMArHUTHOM BOJIHBL HA 4
METAUTHYECKOM KPyrOBOM LUJIMHIPE




5.0bPA30OBATEJIbHBIE TEXHOJIOT'A

5.1. AKTHBHBIE U HHTEPAKTUBHBIE (OPMBI 00yUEHHsI
C wenblo (OPMHPOBAHHS W PA3BUTHS NPO(YECCHOHANBHBIX HABBIKOB CTYICHTOB B
yueOHOM TpOIlecce HCIONB3YIOTCS aKTUBHBIE M HMHTEPAKTHBHBIC GopMbl  TIPOBEICHUS
AyJAMTOPHBIX 3aHATHH M BHEAYIUTOPHOH paboOTEL O6bem 3aHSITHH, TPOBOAUMBIX C
HCIIOTb30BaHMEM HHTEPAKTHBHEIX (opM, cocTaBiseT 18 gaca 1abopaTOpHBIX 3aHsaTHi, 18 4aca
MPAKTHYeCKUX ~ 3aHsTHi, 20 BHeay/IMTOPHBIX YacoB [l  BBUIOJHCHHA  Tpex JOMAIIHHX

KOHTPOJIBHBIX padoT.

5.2. CamocrosTeibpHas padoTra CTyI€HTOB

CaMocCTOsITe/IbHAs paboTa BKIFOYAET JOMAIIHIOK paboTy ¢ JICKIIMOHHBIMU MaTepHaIaMH
C LEJbI0 PACIIAPEHUs U yIJIyOIeHHs TEOPETHYECKUX 3HAHMM, MOJOTOBKY K BBIIOIHCHUIO H
3aryTe 1ab0paToOpHbIX padoT, MOATOTOBKY K MPAKTUYECKAM 3aHATHSM, BBIIOIHCHHC 3aJaHMH,
IPeLyCMOTPEHHBIX  JIOMAIllHAMH  KOHTPOJIbHBIMH paboramu. HeoOxomaumble UL
CaMOCTOSITEIbHOH pabOThl MCTOYHHUKM M MAKEeThl MPHKJIATHBIX IPOTPaMM BKIIOYCHBI B
3IEKTPOHHOM BHJie B y4eOHO-METOJMYECKHH KOMILIEKC, COIIPOBOIKIAIONINH  JTUCIMIUIAHY.
D heKTHBHOMY XapakTepy — CaMOCTOSTETBHOM — PabOTBI CIOCOOCTBYIOT — €XKCHE/C/IbHBIC

KOHCYJIbTAIlUH.

5.3. KOMIBIOTEpHBIC TEXHOIOTUH 00yIeHH s
J11st riry6OKOro W Ka4ecTBEHHOTO OCBOEHHUS TUCIHUIUIMHEI CTYAECHTaMH TIPEIOCTABIACTCA
3JEKTPOHHAs BepCHsi y4eOHO-METOIMYECKOTO KOMIUIEKCA, BKIHOHYAOLIETo: KOHCIICKT JIeKIUH;
cOOpHHK 3a7au; METOJAMYECKHe YKa3aHWs K JIKIUAM, K [PaKTHYECKHM paboram, K
J1a6OPATOPHOMY TIPAKTUKYMY U CAMOCTOSITENIbHOM paboTe; COOPHUK KOMIbIOTEPHBIX POrpaMM
JUTsL IOATOTOBKH K J1a0OPaTOPHBIM 3aHATHAM; pabouyro MporpaMMy; CIIUCOK BOTIPOCOB K 3a4CTY;

3aJaHHusI KOHTPOJIbHBIX pa60T; TECTHI AJIsI IPOBEPKHU OCTATOIHBIX 3HAHUM.

5.4. Jlekiuu npUIIalI€HHBIX CIIEIHAIUCTOB
B pamkax kypca PODK npenycMOTpeHbI BCTpeUYH €O CIICHHANINCTAMU, B 9aCTHOCTH:

—  JIOKTOpOM TeXHHUYECKHX Hayk, mpodeccopom kadeapsl AY u PPB MDU, r. Mocksa
CazonosbeiM JI.M.;

—  joxTopoM (u3.-MaT. HayK, npodeccopoM Braammupekoro guiuana PAHX u I'C npu

npesuaente PO Pay B.I'.



5.5. Peittunrosas cuctema oOydJeHus

PelTHHT-KOHTPO/Ib TIPOBOUTECS TPU pasa 3a CEMECTpP U MPEANOJIaracT OLUCHKY B Oamiax

[0 CJIEOYIOLIMM  COCTaBJISIOIIHAM: [IJIAHOMEPHOCTh  BBIITOJIHCHHUS na6opaToprlx pa60T,

AKTHUBHOCTH U CTEIIEHb OCBOCHHUS MaTCpHAJIOB IPAKTHICCKUX 3aHﬂTHﬁ, pe3yIbTaThl BBITIOJITHCHUA

OOMAaIIHUX KOHTPOJIBHBIX pa60T.

6.0LIEHOYHBIE CPEJICTBA JUIsI TEKYIIETI'O KOHTPOJISA YCIIEBAEMOCTH,

[IPOMEKYTOUYHOM ATTECTAILIMM 10 UTOI'AM OCBOEHMSI
JIUCLHUIIIMHBI 1 YYEBHO-METOANYECKOE OBECIIEYEHHME
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

6.1.Bonpochl K 3a4eTy ¢ OLEHKOH.

© N oL R L

—_— ek e e ek e e = D
N N R W= O

18.
19,
20.

£l

BeKTOpBI 2JIEKTPHUECKOTO OIS
BekTopbl MAarHUTHOTO ITOJISL.
Knaccudukanus cpes.
['papuueckoe H300paXKeHUE TOJIEH.
[ToTeHIMAaTbHbBIE U BUXPEBbIE MOJIS.
VpaBHEHHE HEIPEPBIBHOCTH.
3aKOH COXpaHEHUS 3apsa.

Tpetbe ypaBHeHne Makcpesuia.
YerBepToe ypaBHeHue Makcsera.

. IlepBoe ypaBHeHHe MakcBea.

. Bropoe ypaBuenne MakcaeJa.

. 3akoH Oma B auddepeHnuansHoi Gopme.

. VTOUHEHHE MOHATHS O IPOBOJHUKAX U JIHUIJIEKTPHKAX.

. [Tonnas cucrema ypaBHeHUH Makcaeuia.

. Knaccnduxarus 31eKTpoMarHUTHBIX SBJICHHH.

. YpaBuenne Makcpeia ¥ CTOPOHHHE TOKH.

. I'paHMYHbIE yCIOBHS IUIi HOPMAJIBHBIX COCTABIISIIOIIMX BEKTOPOB JJICKTPHIECKOrO ITOJIS.

[ToBepXHOCTHBIE 3apPs/IbL.

['panu9HbIE YCIOBHS IS KACATENBHBIX COCTABTISIONIMX BEKTOPOB INCKTPUICCKOTO MO
['paHuuHbIE YCIOBHS 1711 HOPMAJIBHBIX COCTABIISIOMIMX BEKTOPOB MArHUTHOTO IOJIA .
['paHuuHbIE YCIOBHs UL KacaTeNbHBIX COCTAaBJISIONIMX BEKTOPOB MAarHHTHOIO IOJI.
[ToBEpXHOCTHBIH TOK .

[lonHas cHcTeMa TpaHWYHBIX YCIOBMM. ['paHHYHBIE YCJIOBHSA Ha MOBCPXHOCTH
HIeaJIbHOTO IIPOBOJIHHUKA .

. bananc sHeprui 3J1eKTpOMarHUTHOTO MOJIA
23.
24.

I1oTHOCTH SHEPIruu 3JIEKTPOMAriuTHOr 0 ToJIA .
CKOpOCTb pacrpoCTpaHEeHHUs SHCPIUH 3JIEKTPOMArHuTHOTO ITOJIA .



23,
2D,
27.
28.
20
30.
31.
32,
33.
34.

33,
36.
37,
38.
39.

40.

41.
42.

43.

44,

45.
46.
47.
48.
49.
50.
S1.
52,
53.

54.
53
56.
57.

58.
39.
60.
61.
62.

VpaBHeHHe MaKCBeILIa Il MOHOXPOMAaTHIECKOrO MOJIS .

VpasHeHHe OaaHca 171 Cpe/iHeit 3a IePHOJI MOIIHOCTH .

VpaBHeHue Gatanca 11 KOMIUIEKCHOH MOIITHOCTH .

TeopeMa eIMHCTBEHHOCTH JUIS BHYTPEHHEH U BHENIHEH 3a/1a4 S/IEKTPOAMHAMHUKH .
VYpasuenue ['enpmrobua .

DIeKTPOAMHAMHYECKUE TTOTEHIINATIBI TSI KOMIUICKCHBIX aMILIUTYL .

PelrieHye HEOMHOPOIHOTO YpaBHEHHs I ebMIosibLa.

YpasHenue MakcBesia ¢ y4€TOM MarHUTHBIX TOKOB U 3apsi/IOB .

[L1ocKHe BOJHBI B OHOPOIHON H30TPOIHOM cpesie 6e3 moTeps .

[110CKHe BOJMHbI B OHOPOIHOMN H30TPOIHON cpe/ie ¢ IPOBOUMOCTBIO OTIHYHOH OT HyJIst

DIeKTPOMArHUTHBIE BOJIHBI B PEATbHBIX THIJICKTPUKAX .

DIeKTPOMArHUTHBIE BOJIHBI B PEJIbHBIX IPOBOJHUKAX .

[Tonsipu3zanus BOJIH .

[Ti10cKHe BOJIHBL, PACIpOCTPAHSIOIIUECS B IPOU3BOIbHOM HAIIPABJICHUH .

[lazeHde IUIOCKOH BOJHBI HAa TPaHMIly pasjela [ABYX IHAJEKTPHKOB (HOpMasbHas
MOJISIPU3aLIKs).

[lazenye MIOCKOH BOJNHBI HA TPAaHMILy pasiena IBYX JMOIEKTPHKOB (IapajiienbHast
MOJISIpU3ALUS) .

V¢Il0BHeE [OJTHOTO MPOXOKIEHHs BOJIHBI BO BTOPYIO cpely. Yron bprocrepa .

[lonHOEe OTpakeHHE OT TPAHMIBI pasziena ABYX Cpel (ABE MMAJICKTPHYCCKHC cpenpl) —
[IoJie B IIEpBOU cpele .

[losHOE OTpakeHHe OT IPAHMILBI pasiena ABYX Cpell (ABe IHUAJICKTPUICCKUE cpenbl) —
110JIe BO BTOPO# cpefe .

[lonHOe OTpaKeHHe OT IPaHMLBI pa3fena ABYyX Cpell (AMANIEKTPUK | UIeaJIbHBIN
IPOBOJIHUK) .

[TajeHue TUIOCKOH BOJIHBI HA MPAHUITY MOTJIOMIAKOIIEH CPE/IBI .

[lajieHue TUIOCKO BOJIHBI HA MPAHKILY XOPOIIO IIPOBOMASAIICH CPEIbI .

[Tpu6nuskenHble rpaHnunble yenosus lykuHa-JIeonToBUYA .

SIBJIeHUE MOBEPXHOCTHOTO P PeKTa .

[Torepu >HEPrUU B IIPOBOJHHKAX .

DKBUBAJCHTHBIM MOBEPXHOCTHBIM TOK .

[ToBEpXHOCTHOE COIPOTUBIICHHE IIPOBO/IHHUKA .

DjieMeHTapHBIN IEKTPUYECKHH U3TydaTeb

BeKkTOpHBIH  3JIeKTPHYECKHMH  MOTEHLHMAT Ui 3JIE€MEHTApHOro  SJICKTPUHECKOTro
M3IydaTess .

COCTABISIOLINE IEKTPOMArHUTHOT'O TI0JIS 9JIEMEHTAPHOTO 3JICKTPUYECKOTO U3J1ydaTesid
BiroKHSISL B 1aIbHSISA 30HBI 2JIEMEHTAPHOTO 2JIEKTPHYECKOTrO U3JIydaTesIs .

JlarpaMmMa HarpaBIeHHOCTH SJIEMEHTAPHOTO IEKTPHIECKOr0 U3JTyqaTesIs .

MOIIIHOCTh M3JIYHeHHs 3IeMEHTApHOro SJIeKTpHyecKoro usiyuarens. CoNpOTHBICHHE
U3JIyYECHHS .

[ToHsiTHe O MArHUTHOM TOKE .

DieMEHTAPHBIN 1IEIEBOM H3IIy4aTeIb .

Jlemma Jlopenna .

TeopeMa B3aMMHOCTH ISl 3JIEMEHTAPHBIX M3JIy4aTe/IeH.

DKBHBAJICHTHBIE HCTOYHUKH JIeKTpoMarHuTHOTro moutst. [Tpunin [roirenca .



63. DnemenT [1oiirenca .

64. CTporas MoCTaHOBKA 3a]1a4i IU(PPAKIUH .

65. Jlupakitust IIIOCKOH BOJIHBI HA KPYTOBOM LHJIMHIPE .
66. IpuGmxenue [roitrenca-Kupxroda .

67. 'eomeTpuyecKkas ONTHKA .

68. MeTo/1 KpaeBbIX BOJIH .

69. 'eomeTprueckast TeOpust TUHPaKIUH .

6.2. Texymmii  KOHTpoab. TecTbl JUIA PEHTHHT-KOHTPOJSL 3HAHMM 110  JIMCHHMIUIAHE
«Pamodu3uka >IeKTPOHHBIX KOJIeOaHHH».
JUisi TecTUpoBaHHsA MOAroTOBIeHO 10 BAapMaHTOB 3alaHUH, Kak[I0€ U3 KOTOPBIX

COJIEPIKUT 4 TEOPETHYSCKUX BOIPOCA U3 PAa3HBIX Pa3/eyioB.

Tectsl (ﬁéf/’lTI/if}(OHTpOHH Nel
Bapuanr 1

1. Jlng xakoro Kjgacca 5JCKTPOMArHHTHBIX SBJICHHH CIIPaBE/UIMB 3aKOH IOJHOIO TOKa B
crenyromeit popve: § Hdl = [ j°dS; rotH = 72
1) CranuoHapHOI0;

2) HectauunonapHoro;

3) KBa3ucraioHapHOro.

2. Kax cBsi3aHO HanpaBlieHHE MEePeHOCca MOIIHOCTH C OpPHUEHTAlMEil BEKTOPOB EuHes
IJIOCKOM OJIHOPOIHOM BOJIHE?
1) [leprieHIUKYISIPHO MJIOCKOCTH PACIIONIOKECHUSI BEKTOPOB EwuH,
2) CoBnazaer ¢ BeKTopoM E;

3)CoBmnaznaer ¢ BekTopoM H.

3. IloscHute (GU3MUECKOe COAEPIKAHHE 3a/[aud PACCESHHs IUIOCKOH BOJHBI MAJAIOEH Ha

IUIOCKYFO FPaHUILy pasjiena cpell.

1) ®usuueckuii CMBICI OCHOBAaH Ha I'DAaHUYHBLIX YCJIOBHSIX W YCJIOBUH H3IyYCHHS,
COrJIaCHO KOTOPOMY BO30Y’KIaeMasi MOBEPXHOCTb IOPOXKIAeT JIMLIb yXOAslIue OT Hed

BOJIHBIL: OTPAXXCHHBIE U IIPEJIOMJICHHBIC,



2) ®usnuyecKuil CMBICT pEHICHHH OCHOBAaH HA HCIIOJIB30BAaHUHM JIeMMBl JlopeHna u
TEOPEMBI IKBHBAJICHTHOCTH, COTJIACHO KOTOPBIM BO30YyKIaeMast IIOBEPXHOCTD MOPOIKIACT

JUIIb YXOOA1Ue OT HEE BOJIHBI: OTpa)X€HHBIC U NIPEJIOMJICHHBIC,

3) ®usnMyecKHil CMBICT pElIeHMH OCHOBaH HAa  MCIIOJIB30BAaHHM  IPUHIIMIIA
[IEPEeCTAHOBOYHON JIBOMCTBEHHOCTH M TEOPEMBl B3aUMHOCTH, COTJIACHO KOTOPBIM
BO30y)KaemMas TOBEPXHOCTh IMOPOXKIAET YXOIALIME OT He€ BOJHBI. OTPAXKEHHBIC U

MIPEIOMJICHHLIC.

4. YT0 MOHMMAETCS MO/ IUNIOCKOH 3JIEKTPOMarHUTHOU BOJTHOH?
[Tox 1mIOCKOM moOJpasymMeBaeTcsi BOJHA, paclpOCTpaHSIOWAsCs BJIOJIb JTHHEHHON
KOODPJMHATHI U B JTI000H (PMKCHPOBAHHBIM MOMEHT BPEMEHM HEM3MEHHas B IJIOCKOCTH,

MEepPHEHIUKYIIPHON 9TON KOOpAUHATE:

= e a _d d
2) T = [, Ex Hit0: =, di + o;:—z =0;
3) T = [fly, E~H~0: =, = ;to;%:o.
Bapuanr 2

1. HMcrokamu (CTOKaMH) KaKOTO BEKTOPA JJICKTPHUYECKOTO IMOJIS SIBJISIOTCS KaK CBOOOIHBIE,
TaK U CBSI3aHHBIC JIEKTPUUYECKUE 3apsiIibl?
1) E:
25D,
3)P.
2. Pasnmyarorcss s (asoBasi CKOPOCTh M CKOPOCTH PAacIpOCTPAHEHHs] JHEPIUU IS
OJTHOPOTHOM TIIOCKOM BOJTHBI B cpeax 0e3 moTepb U B MOIVIOIIAOIIKUX Cpeaax?
1) Vlo=0>Vploz0; Vslo=0>Vs[oz0;
2) Vd)’ozozvd)’cﬁ; V'3’0=0=V3|0¢O;
3) V¢|G=O<Vd)|c¢0; VB’FO<V'3‘0¢O.
3. Ilpu KakuxX YCIIOBHSAX B 3ajJaye pacCcesHUs IUIOCKOM BOJHBI Ha TpaHMIE pasieia

JTUAIEKTPUUYECKUX CPeJl OTCYTCTBYET OTpaxkE€HHas BoJIHA?
1) npu napajuieIbHON NOMApU3ALHH, tZO= B3 :

2) Py HOPMAJIBHON TOJISIpU3ALUH, tZO= Hafthy

3) pu KpyroBO# MOJISIpU3aIliy, Sin@=n2/n;.



Yro Takoe SHCMGHTapHBIﬁ BHCKTpI/I‘-IeCKHﬁ H3JIydyaTelb U KAKOBBI €r0 HaIIpaBJICHHBIC

cBoiicTBa?

1) IMHEHHBIH TPOBOJHMK C IIEPEMEHHBIM JJIEKTPHYECKAM TOKOM, JUTHHA KOTOPOro 1<<i;
F(8)=sind; F(p)=1;

2) NMPOBOJHHUK C MEPEMEHHBIM SIEKTPHYECKUM TOKOM, JIuHOM [<<A; F(0)=1; F(¢)=sinb;

3) hparmMeHT GppoHTA PACIPOCTPAHSAIOIIEHCS BOIHEI (AS<<)?); F(0)=(1/2)(1+cos9).

Bapuanr 3
Kak BbIpasuTh cpeqHUi 3a MEPUOJ MOTOK MOIIHOCTH Yepe3 3aMKHYTYIO MOBEPXHOCTH S,

OrpaHHYHMBAIOLIYI0 00beM V, BKIIOYAIOLINHA CTOPOHHHE HCTOUHUKH?
a)PZcp = Re ¢5 I1 dS,
6)Pyep = 6. 11dS:

B)Pse, = [, 11dS.

B deM COCTOMT TNIaBHOE pa3jiMyUe BOJIH B HEMOIVIOMAKNIMX | IIOMJIOIAIOIIHX cpeaax?
1) 6£0: Vg, Vs, Ze~f(o);
2) 6=0: Vg, Vs, Ze~f(0);
3) 6£0: Vg, Vs, ZeA ().

[Ipy KakMX YCJIOBHSX B 3ajade paccesiHUsl IIJIOCKOW BOJIHBI Ha TpaHULE pasJelna
JTUAJICKTPUYECKHX Cpel OTCYTCTBYET IpesioMIIeHHas BOJIHA?

1) ni>n2, 9>@xp;

2) n1<nz, @>Qxp;

3) ni<nz, <@xp.

B ueM 3akiodaercss OCHOBHBIE pa3jIH4Msl TIOJS 3JEMEHTAPHOTO 3JIEKTPHYECKOTO
u3Jjlydaresis B OJIMKHEH U JayibHeH 30Hax?
1) yr>>1: o, Hy,~f(1/1); Bo/H =2, T = R ;
2) yr>>1: Eg, Hy, E,~f(1/1"); n>2, szlm;
3) yr « 1: Eg, H,~f(1/rn); Eg/H, = Z¢; 11 = Rell.

TCCTBL//};eﬁ”fHFFKOHTpOHH Ne2

Bapuant 1

Bceera mu BekTOpa HAMPSHKEHHOCTH U HHTYKIIMHA KOJUTHHEAPHBI?

1)E||D, H||B B H30TPONHBIX CpeIax;



2)E||D, H||B B aHM30TPONHBIX Cpeaax;

3)E||D, H||B B rupoMarHuTHbIX cpeax.

MoryT i 3JIEKTPUYECKHEe ¥ MarHUTHBIE COCTABIISIONIME ITOJISI IJIOCKON BOJHBI OBITH
cuH(Da3HBI IPU PACIPOCTPAHEHUH B ITOTJIOMIAOLIEH cpene?

1) Her;

2) [Ha;

3) Ilpu necTBUTEILHOM 3HAYEHUU Z..

Yro Takoe HampasisieMble BOHbBI? Korma oHU SIBISIOTCS TOBEPXHOCTHBIMU ?

1) Bonna, pacnpocTpaHstoliasics BIOJb TpaHULIbl paszesa; HalpabisieMas BOJIHA C
HKCIIOHEHITHAILHO YOBbIBaIOl[asi B HOPMAJIbHOM HAIpaBJICHUM K HAIPaBIIAIOIIEN
MIOBEPXHOCTH;

2) Bonna, pacmpocTpaHsiomiascs IepHeHIUKYJISpHO TIPaHULBI pasfena cpeld; BOJIHA
9KCIIOHEHIHAIBLHO YOBIBAIOIIAsl B HAIIPABJIEHUU PACTIPOCTPAHEHUS;

3) Bouana, pacnpocTtpassitoniasicst BI10Jb TUHEHHONW KOOPIUHATHI;, BOJIHA C HEU3MEHHBIMH

napamMeTpaMy B IIJIOCKOCTH NEPIEHANKYISPHON HAIIPaBIEHUIO PACIPOCTPAaHEHHUS.

Kak HaliTu 1osie 5J€MEHTApHOTO MArHUTHOTO H3JIydaTessi, HCIOJIb3ys IPHHIUII
NEePECTAaHOBOYHOM TBOMCTBEHHOCTH?

B BeIpakeHUAX UL MOJIL JIEMEHTApHOIO 3JEKTPHUUYECKOr0 H3JIydaTessl OCYLIECTBHUTH
3aMEHBI:

DEeH; Ps—I™u, o —¢;

DE o -—H;P s —I™ pu, & —¢,;

NEoH PSS —I™ u, & &,

Bapuaur 2
Kakoii xapakrep OyJIeT UMeTh JIU3IEKTpUUecKasi IPOHUIIAEMOCTh: CPeJ/Ibl HEOTHOPOIHOM
U30TPOITHON U CPelbl OAHOPOIHOW aHU30TPOITHON?
1) e=t(P) ; e=lell;
2) e=f(P) ; e=const;
3) e=]lel| ; e=f(P).

Kaky¥M COOTHOLIEHMEM CBSI3aHbl HONEPCYHBIC COCTABJIAIOMINEC IUIOCKOM  BOJIHBIL,

pacIpoCTpaHSIOIIEHcs B TTOJI0KUTETBHOM HallpaBlIeHUE KOOPIHHATHI 7,7

1) Hl = 1/Zc[1ZE1];




3.

2) H_l = ZC[TZE;];

3) Hﬁ:zc[éliz].

B kakux mpezenax JexuT 3HaueHue (Ha3oBOi CKOPOCTH HAINPABJIAEMON IOBEPXHOCTHOU
BOJIHBI HA TPaHUIle pa3iena JU3JIeKTPUUECKUX cpea?

1) vor<vp<vo2;

2) VOI>VP>V02;

3) c<vp<vo2.

Kak BBIYHMCINTH MOIIHOCTH H3JIyYeHHUS! 3JIEMEHTApHOIO IEKTPHUUYECKOI0 M MarHUTHOTO

u3ydarenen?

DPsep = $. I, dS;

2)Psep = [ Tep dS:

Bapuanr 3
Kakxum I'PaHUYHBIM  YCJIOBHUSIM  YJIOBJIETBOPSIOT HOPMaJIbHBIC H TaHI'CHIIUAJIBHBIC
COCTABJISIOMIHUE DBJICKTPOMArHUTHOIO IIOJII Ha TpaHUIE pasaciia Ccped ¢ pa3IMdHbIMH
SJICKTPOAMHAMHWYCCKUMH HapaMeTpaMI/I?
1) Ei=Eax; Hi=H2:; Din=D2n; B1n=B2n;
2) D1=D2¢; B1+=Bar: Ein=E2n; Hin=Han;
3) Elr:E2r; HlnzHZn; D1n:D2n; Bin=Ban.

Kak BbIrsaauT $a3oBblii MHOKHUTEND IJIOCKOHM BOJHBI, paCIPOHSIOIIEHCS B HAIPABICHHH
Z , COCTABJIAIOIIEM C OCAMH J€KAPTOBOH CHCTEMBI KOOPIMHAT YIJIBI Py, Py, P57
—Jjkz' — ,—Jjk(xcoSQxt+YCcOSQx+zCOSPz).
1) g 7% = g~ lI(XC050, Y CO5Py Pz,
D) g% = g-IR(XtgPxtytapx+ataes).,

3) e—jkz‘ = e—jk(xsin(px+ysin(px+zsin<pz).

Kak cBsizanbl Mexy coboit ¢azoBasi CKOPOCTb U CKOPOCTb PACIpOCTPAaHEHHUS! SHEPIUu
HalpapsieMON I[IOBEPXHOCTHOW BOJIHBI, CYIIECTBYIOIIEH Ha TIpaHUIe pasjaela
JIUIJIEKTPUYECKUX cpen’?

1) voVs = V;

2) Vo=0s,

a2
3) VeVy = Vis-



4.

1.

Y10 MOHHUMAETCs IOJ CONPOTHBICHUEM H3JIyUEeHHsI 3JEMEHTApPHOTO 3JIEKTPHUUECKOrO
uznydatesns? Kakos ero ¢pusndeckuii cMpici?

1)Pgep = IPRg/2; 1P = const, Ry 1= Py, T

2)Pse, = U3 /2Rzy ; U = const, Rgy T- Pgep 4

2
dS; RS T- PECP T,

Hom

3)P2cp = (Rz/2) ¢5

Bapuanr 4
Kakue rpaHHYHbIC YCIIOBHUS BBITOJHSIIOTCS HA IIOBEPXHOCTH MICATBHOTO ITPOBOIHUKA?
1) E1.=0; H1,=0;
2) Ein=0; H1:=0;

3) Lok = Ze, [ 1o .

OnpeleUTe MOJAPU3AHNIO TIOCKOH BOIHBI, pacpoOCTpaHsIomei BI0Ib KOOPAHHATEI Z
M 00pa3’oOBaHHYIO HAIOKEHHEM [BYX OPTOTOHAIBHO MOJAPU30BAHHBIX BOJH OIHOTO
HanpaBieHust: By = Epy + By = (1,4 + 1,B)e /¥, ecnu (assl BonH coBIAAKOT
(A = Ael?, B = Bel®):

1) nuHelHa;

2) Kpyronasi;

3) SJUITMIITUYECKAS].

Kakne ocoGeHHOCTH HAOMIOJAIOTCS B Cllyyae HAKJIOHHOIO IMaJeHHs IIOCKOH BOJHBI U3
JM3JIEKTPUKA HA IJIOCKYIO HJI€AJIBHO IPOBOJISIIYIO TIOBEPXHOCTh?

1) nojaHOE BHYTpEHHEE OTPAKEHUE MPH JIIOOOM yTJie MaJeHus,

2) NOJIHOE BHYTPEHHEE OTPAXKEHUE IIPH P> xp;

3) moJIHOE BHYTPEHHEE OTPAXKEHHUE IIPH O=p.

Y10 mOHUMAIOT 10 MOBEPXHOCTHBIM COIIPOTHUBJICHUEM HpOBO,Z[HI/IKa?
1) Zs,Eo = Zs]%;

2) Zs, E =28, 1);

3)Rg, Pyep = (IP2-Ry)/2.

TecTbl pedTUHI-KOHTpOJIsT No3

Bapuanr 1



1

3.

4.

1.

Kakoe coOTHOIIEHHE MOXHO paccMaTpuBaTh B Ka4eCTBE KPUTEpHUA NCJICHHUS CpEl Ha

IPOBOJIHUKH U JUIIEKTPUKHU?

D

g

> 1 — IpOBOJAHMKH; Z)—Z— <« 1 — IUITIEKTPHUKH;
a

weq
2) 7 «1- ITPOBOJIHUKH; 1= JIUJIEKTPUKH;
weq WeEq
3) —— <« 0 — IPOBOIHHUKH; = 00 — IUBJIEKTPUKH.
weq WEq

OrnpeieNuTh MOJSIPU3AIMIO TIOCKOH BOJHBI, pacIpOCTPaHAIOMIENCs B0 KOOPIMHATEI
Z, v 00pa30BaHHYIO HAJIOXKEHHEM [BYX OPTOrOHAIBHO IOJIAPU30BAHHBIX BOJH OJHOIO
HaIpaBJICHUS: Em = F?ml + Emz = (ixA + TyB)e"ij, IpU OJWHAKOBBIX AMIUIMTYIAX
(A = C) u dasosom pasnuunn 90°: A = Ae/®?, B = Bel(®~907,

1) kpyrosasi npaBasi;

2) Kpyronasi JeBas;

3) sIIMNTAYECKAS,

Kakne 0COOEHHOCTH HMMEET MpEIOMJICHHAs BOJIHA TPU IaJE€HUHU ILIOCKOH BOJIHBI Ha
rpaHuMIly MoTJomIaoei cpepl?

1) ¢n=0x,

2) on=00;

3) on=0;

3ayeM BBOJUTCS HOHSITHE SKBHUBAJIEHTHOIO IMOBEPXHOCTHOI'O toka? Kakum 06p830M
OIIPCALIIACTCA €ro BEJIMYHHA?

1) 1u1st ynpoIieH!sl pacueToB; j 2 = [1n170

2) Uil yTOYHEHHS PacUeTOB; fASfa dS=4¢, Adl;

3) 17151 HOBBIIIEHHs 0cToBepHOCTH; J° = OF.

Bapuanr 2
Kakoif xapakTepHoii 0COOEHHOCTBIO ¢ TOUKH 3PEHHUS pacIpe/iesieHus 3apsiioB 001a1atoT

Cpeabl ¢ MPOBOAMMOCTBIO OTJIHYHOM OT HYJIsI?
1) p(p,t) = p*(p, 0)e(ealt,
2) 0°(p, 1) = p°(p, 0)el/ealt;

3) p°(p,t) = p°(p, 0)el /o,



2. C KakuMH OCOOEHHOCTSIMH CBSI3aHO DPAaCHpPOCTPAaHEHHE IUIOCKHX BOJH B DPEabHBIX

JUAJIEKTpUKAX ?

1) t96 < 1; B = w\[ugeq - (1 +1g28/8); vo = vy = vo/(1 +tg*§/8);

a
a= (5) ’:—: — JUCIiepcus BbIpaxkeHa caalo;

Dtgd > L, =a=wug6/2; vop =vy =+2w/Uy0;
A=2n/\/fuU,0 ;- nucuepcHus BeIpaXKeHa CHIIBHO;

3)tgs = 0; B = Wy Ug€a; Vo = V3 = Vo; A = Vy/f- mucnepcus OTCyTCTBYET;

3. B 4ém cocrout npubamKEHHOCT rpaHryHbIX yenoBuid [lykuna-JleonroBuya?
1) irE.ll‘r = Zcz[inﬁl]; Py = 0;
i : . kqising
DE, =Z,|1,H,|; tgp, = —F———r
’ ‘ [ ! 1] g Re |[kZ-kZsin2 ¢

3) Egp = EgaﬂTl(n); sin @, = kq/k, sin @.

4. B uém dusuueckas cyTb MPUHITHIIA SKBUBATIEHTHOCTH?

3aMeHa U3BECTHOTO pacinpeacjiCHus 10JIsl Ha IOBEPXHOCTHU ! ES, Hs - pacrpeaeJICHuEM

SKBUBAJICHTHBIX CTOPOHHUX UCTOYHUKOB!
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Bapuanr 3
1. MOXeT /I MOIHOCTh CTOPOHHUX HCTOYHHKOB OBITH OTPHIATENBHON BETHUMHON?
1) na, Pcr<0, ecu EJ°T > 0;
2) na, P«<0, ecim EJ°°T < 0;

3) vet, Pc>0 — Bcerna.

2. C KakuMH OCOOEHHOCTSIMH CBSI3aHO pACIPOCTPAHEHHE IUIOCKHX BOJH B pPEAbHBIX
IPOBOTHUKAX ?

2w

1) tgd>>1, B = a = \Jwl0/2; vy =1, = L A= \/%- TUCIIEpCHUs BBIpaXKeHa

CHJIBHO;



tg? s

2
2) tgd<<l;f = w/UgEy " (1 +£g—§); Vo = V3 = vo/(l =

. ) A=/ -

JUCIICPCUS BbIpAXKCHA cna6o;

tg? &
3) tgd =0;0 = w+/Ug€, (1 +T); Vo = Vg = Vo, A = vy /f- mucnepcust

OTCYTCTBYET;

3. Kax BIrisauT npuOInKeHHbIe rpaHinuHble yenoBus [lykuna-JleontoBuya?
D) Tebie = 2| ToHa s
2) Eyr = Ear; Hip = Hyes Din = Dap; Bin = Baps
3)(Din = Dan) = 1% [TnEy| = [Tn| = =™ (Bun = Bow) = 7™

AR NAEYL

4. Yrto coboii npeacrasiseT neMeHT | roiirenca? Kakumu HanpaBieHHBIMU CBOMCTBAMH OH
obnanaer?
1) anemeHT ¢ppoHTa pactipocTpanstomiencs: BoaHbl: F(0)=(1/2)(1+cos0);
2) JUHEHHBIH IIPOBOJAHUK C IIEPEMEHHBIM JJIEKTPHYECKUM TOKOM, JUIMHON [<<I;
F(6)=sin6;
F(e)=1;
3) paMOUYHBIN IPOBO/IHUK C IIEPEMEHHBIM 3JIEKTPHYECKHM TOKOM, JuHOM [<<1; F(0)=1;

F(¢p)=sinb.

6.3.KontponsHsle pabotsl mi1st CPC

JloMamnue KOHTPOJIbHBIE DPAOOTHI SABISAIOTCS 0a30i IS OLEHKH CTENEHH YCBOEHHS
TEOPETHUECKOI0 MaTepuaja H, COBMECTHO ¢ Jpyrumu Qopmamu ydeOHOTO Ipolecca,
YUUTBIBAIOTCS B PEUTHHT - KOHTPOJIE.

Jns kaxnod KOHTpPOJbHOM paboTel moarorosieno 10 BapuaHTOB. Kakmpni BapuaHt
COIEPKUT TEOPETUUECKHE BOIIPOCHI U 3aa4H.

Homepa 3agau cooTBeTcTBYIOT cOOpHUKY [3], BKIOYeHHOMY B pasmen 7a. B
3JIEKTPOHHOM BHJE COOPHHUK 3aa4d BXOJUT B yUeOHO-METOIUYECCKUN KOMILJICKC IO AUCIUILIHHE

POOK.



B BB

Konrpoabnasi padora Ne 1

Bapuant 1
OxapakTepusyiiTe cTaTHYeCKHEe M JUHAMHYECKUE JJIEKTPOMArHUTHbIC sBieHUs. JlanTe
ompe/iesieHHe IEKTPHYECKOT0 X MarHUTHOTO IIOJIEH.
OnMmuTe NPHHIMIBL NOTydeHus AU QepeHHaNbHbIX YPaBHCHAH 3ICKTPOIMHAMHKH.
Kakue MaTeMaTHUYeCKHE OIEPAIIMU TIPH TOM HUCIIOJIB3YIOTCS?
OOBSICHUTE CMBIC/ 3aKOHA COXPaHEHHs SHEPrHH B 00beMe M TOYKE, IJI€ HCIOJb3YIOTCS
3IIEKTPOMArHUTHBIE TTOJI.
[3], m. 7a: 2,8; 2,22.

Bapuanr 2
[ToyeMy DIEKTPUYECKUE ¥ MATHUTHBIC MOJIsl SIBIISIFOTCS BEKTOPHBIMU BEJIMYHHAMU?
Onumurte (GU3MYECKYIO CYIIHOCTh ypaBHeHHMH Makcseia. Kakum oGpazom
VUYHUTHIBAETCS B HUX IPUCYTCTBHE CTOPOHHUX UCTOYHUKOB?
KakoB MpHHIMI MaTeMaTHYECKOro IOCTPOCHUS ypaBHEHHs OajlaHca MOIIHOCTH U3
ypaBHeHH Makcgesia?

[3], o. 7a: 2,10; 2,24.

Bapwuanr 3
KakyMHu BeJIMYMHAMH OIMCHIBAIOTCS IJIEKTPHUCCKHE W MarHuTHbIe moist. Kakosa ux
busnyeckas CyuHoOCTh?
B uyeM oTaMudMe M CXOACTBO YpPaBHEHHM 3JIEKTPOJUHAMMKH B HHTETPAIbHOH H
muddepenpanbHol popmax?
KaxoB ¢u3ndeckuii cMbici Bektopa [IoMHTHHTa 1 B KAKHX €IMHHULAX OH U3MepseTcs?

[3], m. 7a: 2,13; 2,25.

Bapuanrt 4
OmnuunTe MoBeICHNE CUIIOBBIX JTHHUM BEKTOPOB 3JIEKTPUUECKOIO U MATHUTHOI'O IIOJIEH.
Onuiure cBOHCTBA ypaBHeHUH Makcsemna.
OObsicHUTE HHTETPATBHYIO U U depeHnanbHyo TeopeMbl [lofHTHHTa.

[3], I. 7a: 2,14; 2,26.

BapuanT 5
Kak cBsizaHbl BEKTOPBI AIEKTPUUYECKOTO OIS EuD, BEKTOPBl MAarHUTHOIO I10JIs H u B?
B uéM cMBbIci Takux CBsI3ei?

OnuiMre YyacTHBIE cllydyad ypaBHeHUH Makcsesuia.



[Tpoananu3upyiite ¥ OOBSCHUTE IOSBJICHHE B3aUMHOW OSHEPTUH IIPH PACCMOTPEHHE
[IOJIHOM DHEPIUH JIBYX 3JIEKTPOMArHUTHBIX IIOJIEH.

[3], m. 7a: 2,16; 2,27.

Bapuant 6
JlaiiTe ompezeleHHe TOKa IPOBOJUMOCTH M TOKa cMelleHHs. B uem pasnuuue u
CXOJICTBO 3THUX TOKOB?
B 4em cyThb MeTOAa KOMIUIEKCHBIX aMIUIMTYJ M 3a4éM OH IpUMEHSeTCs B
9JIEKTPOIMHAMUKE?
OnuuIuTe MaTeMaTHUYECKY0 MpOLenypy IpU IOIy4YEHHH BBIPDOKCHHS I CKOPOCTH
pacpoCTpaHeHHs SHEPIHU IEKTPOMATHUTHOI'O IIOJISL.

[3], . 7a: 2,17; 2,31.

Bapuant 7
[IpuBenuTe crocod Kiaccu(pUKaluy 1eKTPOMArHUTHBIX SBJICHUH.
Hanumure ypaBHeHne MakcBeiia B KOMIUIEKCHBIX aMIITUTyaaX. OOBsICHUTE B YeM HX
OTJIMYHE OT 3aIHCH Yepe3 BpeMeHHbIe (QyHKIUH?
[IpuBerTe aHAIUTHYECKHE PACCYKACHHUS O 3aKOHE COXPAHEHHs 3apsia U ypaBHCHHE
HEMPEPHIBHOCTH.

[3], m. 7a: 2,18; 2,32.

Bapuanrt 8
JlaiiTe ompeseneHHe MOHITHIM HICATbHBIA MPOBOTHUK M MIEAIbHBIN IH3NEKTpUK. B
YeM CMBICIT YTOYHEHHS! TIOHSATHN TPOBOJIHUK U JUAIEKTPUK?
OOBSICHHTE CMBICT BBEJICHHS KOMIUIEKCHBIX JHAJIEKTPUUECKOW M  MarHMTHOM
MIPOHHUIIAEMOCTEH.
[TpuBenute u OOBSICHUTE ypaBHEHHE OayaHca IS CPEeIHUX 3a IEpPUOJ 3HAUCHHMH

MOIITHOCTEH B OTPAaHUYEHHOM 0OBbeMe.

[3], m. 7a: 2,19; 2,22.

Bapuant 9
[TpuBeaure croco® KinacCUPUKALMKU Cpell C TOYKH 3PEHHMS HMX JJIEKTPOMArHHTHBIX
CBOMCTB.
YT0 MOHMMAIOT IMOJ TPAHMYHBIMH YCJIOBHSIMH H JUIS KaKdX IeJedl OHH NPUMEHSIOTCS?
[lepeunciure  rpaHUYHbIE  YCIOBUSA U1 TAHICHIUAABHBIX W HOpPMaJbHBIX
COCTaBJISFOINMX. YKQKUTE HA YaCTHBIE CIIydau.
Hanumiire u 00BSICHUTE CMBICT TeopeMbl [[oHHTHHTA J1J1s1 KOMIIJIEKCHBIX MOLIHOCTEH.

[3], m. 7a: 2,20; 2,24.



BapuanT 10
IIpuBeaute crmoco6 rpaduueckoro usodpaxkeHus mosed. Kax BeIrsamuT 006001IeHHOE
nudpepeHnHanbHOe ypaBHEHUE JIMHUH IO ?
OmuIIUTe MaTeMaTHYeCKHE TPUHIMITBI HCCIIEIOBAHUS [PAHHYHBIX YCIIOBHM.
ChopmupyiiTe W ONUIIKTE YpaBHEHUs OamaHca JUIs KOMILIEKCHBIX MOIIHOCTEH
NPUMEHUTEILHO K 00beMy, OrpaHHYCHHOMY 3aMKHYTOH HJeanbHO [POBOJSIICH
MIOBEPXHOCTHIO.

[3], m. 7a: 2,21; 2,25.

KonTtpoabHasi padora Ne 2

Bapuanr 1
Onuinre MaTeMaTHYecKue npeodpazoBaHus ypaBHEHUH MakcBeiia, MPUBOIAIIME UX K
ypaBHeHUsIM [ elbMroJibia.
JlaiiTe onpe/eseHue mI0cKoi BosHbl. [louemy miockast BOJIHa HE MOXET CYLIECTBOBATh B
NeUCTBUTEIIBHOCTH ?
[TosicuuTe TMOJy4YEeHHE BBIPOKECHUS Ui (PAa30BOrO MHOMKHUTENS IUIOCKOH BOJIHBI,
pacIpoCTPaHSIOICHCs B IPOU3BOJILHOM HallpaBJIEHHE.

[3], 0. 78 5.7; 6.5

BapuanT 2
OObsSICHHTE CMBICT BBEJIEHHS BEKTOPHBIX M CKaJSPHBIX OJJIEKTPOAMHAMHUYCCKUX
MOTEHIHAJIOB.
3anummre auddepeHralbHble  YpaBHEHHs IUIOCKOW BOJHBL Kak BBINIAIAT HX
petieHus?
CpaBHHTE pe3ylbTaThl paccesHUs IIJIOCKOM  BOJIHBI HAa TpaHHUIE  pasjena
JTUBJIEKTPUYECKHUX Cpel IPU HOPMAIIbHON M NapajuIeIbHOM MONIpU3aIisX.

[3]. m. 7a: 5.10; 6.6.

Bapuanr 3
[lepeuncianre XapaKTepUCTUKH 3JIE€KTPOMArHUTHBIX BOJIH.
Kak obOpasyercst BekTop [loffHTHHIa B IUTOCKOH BOJIHE U YEMY OH paBeH?
[TosicHuTe (U3HUECKYIO CYIIHOCTD U YCIIOBHSI ITOJHOTO IPEIOMIICHHUS TUIOCKOM BOJIHBI Ha
TpaHuIle pasjiena JUdIEKTPHUECKHX CPel.

[3], m. 7a: 5.11; 6.7.



BapuanT 4
Kak 3amnuceiBaetcst (popmyJia st HOCTOSHHOHM pacipocTpaHeHus?
[ToueMy B MCCIIEI0OBAHHSX IUIOCKUAX BOJIH OTCYTCTBYIOT IPAHUYHBIE YCIOBUS?
[TosicHuTe (DU3NYECKYIO CYIIHOCTb, M YCJIOBHS IIOJIHOTO BHYTPEHHErO OTPaXCHHUS Ha
rpaHuIle paszena AUdIeKTpudeckux cpel. Kakue BONHBEI Ha3bIBAIOTCS HANpaBisieMbIMU,
MOBEPXHOCTHBIMU?

[3], . 7a: 5.14; 6.8.

BapuanT 5
[TosicuuTe u3uuecKuii cMbIch (Ga3zoBoit mocTossHHOW. Kak oHa cBd3aHa ¢ mapamMeTpamu
cpeant?
Urto moapasyMeBaeTCs MOJ XapaKTePUCTHYECKUM COTPOTHBICHHEM IIIOCKOH BOJIHBI? K
YeMy IIPUBOIMT KOMILIEKCHOE 3HAYCHHE XapaKTePHCTHYECKOTO COIPOTUBIICHHUS?
Onumure OCOOGHHOCTH pacCesiHUsl IJIOCKOM BOJIHBI IIPU IaJeHHE Ha TIpPaHUIy C
[OTJIOLIAIOLIEN Cpenoi.

[3], o 7a: 5.17; 6.16.

BapuanTt 6
[TosscHuTe pU3UYecKuil CMbICI IOCTOSIHHOM 3aTyXxaHus. Kak oHa cBsg3aHa ¢ napaMeTpaMu
cpenbl?
Onumure 0COOEHHOCTH PpACHpPOCTPAHEHUsS! IUIOCKHX BOJH B BakyyMe€ M HJIEaJbHOM
JusIeKTpruKe. YTo moapasymeBaeTcs Mo MOHITHEM CBOOOJHOIO IPOCTpaHCTBA?
ChopMmynupyiiTe W OIMIIMTE YCIOBHS NPUMEHSIEMOCTH HPUOIMKEHHBIX TPaHHYHBIX
ycanoBuit lyknna — JleoHTOBHYA.

[3], m. 7a: 5.18; 6.17.

Bapuant 7
Jlaiite onpenenenne Gpa3zoBoil CKOPOCTH U ITTMHBI BOJIHBI.
Onwumure 0cOOEHHOCTH PACIPOCTPAHEHUS MIJIOCKUX BOJIH B PEa/IbHBIX TPOBOJAHHKAX.
Kakne ocoOeHHOCTH MpOSIBISIIOTCS MPU IaJICHUHM IUIOCKOW BOJIHBI Ha IIOBEPXHOCTH

UJ€ILHOTO IPOBOIHUKA?

[3], 1. 7a: 5.20; 6.21.

BapuanT 8
Hanwummre u 00bsicHuTE GOPMYITBI pellIeH I HeOTHOPOIHBIX YpaBHEHHH [ epMrobiia.
OmuimMTe noJsIpU3alMOHHbIE CBOWCTBA IUIOCKOM BOJIHBL B KakoM cilydae MmojspH3anus

OyneT MuHEeHHOM, KpyroBOM, AMITUNTHUYECKON ?



(U]

o

B ueM cyTh moBepxHOCTHOro 3¢dekra? Kak M Ui 4ero BBOIUTBHCS IOHATHE

9KBUBAJICHTHOT'O IIOBEPXHOCTHOI'O TOKa?

[3], m. 7a: 5.21; 6.22.

Bapuaur 9
3anuiinMTe ypaBHeHHs MakcBela € y4eTOM MarHMTHBIX —3apsoB M TOKOB.
ChopmysupyiiTe NIPUHLHUI NEPECTAHOBOYHOM JIBOWCTBEHHOCTH.
Onumure 0COOEHHOCTH PACIPOCTPAHEHUsI IUIOCKHUX BOJH B Cpelie ¢ MPOBOAHUMOCTBIO
OTAMYHOM OT Hyns. Uro mnompasymeBaeTcss I0J AUCIepcHed ¥ TIyOMHOH
IIPOHUKHOBEHUS?
UTo 1o ipa3yMeBaeTcs Mo [ IOBEPXHOCTHBIM COLPOTHBICHHEM PEaIbHOTO IIPOBOIHAKA?

[3], m. 7a: 5.31; 6.33.

Bapuant 10
CdopmynupyiiTe TeOpeMy €IMHCTBEHHOCTH /I BHYTPEHHHX W BHEHIHHX 3a1a4
3NIEKTPOIUHAMUKH.
OnuumTe 0coOEHHOCTH PACIPOCTPAHEH s IUIOCKUX BOJIH B PEAIbHBIX UAJIEKTPHKaX?
Kaxum 06pazom ompeaessitoTes IOTepy B IPOBOJAHUKAX ?

[3], . 7a: 5.33; 6.38.

KonrTposbHnas pa6ora 3

Bapwuanr 1
Y10 moapasyMeBaeTcs MOl SeMEHTAPHBIM dJIeKTpHYecKuM n3nyydatenem (DOW)? Kakum
06pa30M MOATBEPIKIAACTCS r0 GIU30CTh C H3OTPOIHBIM H3JTydaresiem?
[Mosicuute pusuyeckuit cMpici geMMbl Jlopenna. CBA3b MKy KaKHMH BEJIMUHHAMU OHA

yCTaHaBJIUBAET?

[3],m. 7a: 11.9; 12.1.

Bapwuanr 2
OnUIIATe MaTeMaTHUeCKHe IpeoOpasoBaHusl, B X0/I¢ KOTOPBIX OIPeIeNSeTCs BEKTOPHBIH
SJIEKTPHYECKHU# moTenman aiust DOU.
Kak, ucnonb3ys jgemmy JlopeHIa, aHaTuTHUECKH c(OPMYJIMPOBATh TEOPEMY B3aUMHOCTH

JJIs1 3JICMCHTAPHBIX H3Hy‘{aTCJIefl?

[3], m. 7a: 11.10; 12.2.

Bapwuanr 3



ONnuIIKMTe MaTeMaTHYecKHe Mpeo0pa3oBaHUs, B XOI€ KOTOPBIX ONPENCIAIOTCS
cocTasiistroiue noss 39U.

Kakum 00pa3oM ¥ Ul Yero BBOAATCS SKBMBAJICHTHBIC HCTOYHUKH 3JIEKTPOMArHHUTHOTO
nosa? ChopMyaupyiTe CBSI3b MPUHIUIA SKBUBATCHTHOCTH C IPUHIUIIOM ['roiirenca.

[3], m. 7a: 11.11; 12.3.

BapuanT 4
Chopmynupyiite TOHATHE ONMKHEH W JTanbHEH 30H DDU, cpaBHUTE CBOMCTBA
5JIEKTPOMArHUTHOTO I10JIsl B 30HAX.
Uto coboil mpeacTaBisieT sneMenT [oiirenca? Kaknmu HanpaBlICHHBIMA CBOHCTBAMHU OH

o0Oiamaer?

[3],m. 7a: 11.12; 12.4.

Bapwuanrt 5
[Ipoananusupyiite OOIIME BLIPAKEHUsSI UL COCTAB/IAIOMIMX  TMOJI OO u ux
npeoOpa3oBaHHyI0 GOpMy B JalbHEH 30HE.
ChopMynupyiiTe CTPOTYIO TOCTAHOBKY 3a1a4i JHU(PPAKIUH.

[3], 1. 7a: 11.13; 12.5.

Bapuant 6
Jlaiite ompeieNeHMe AMarpaMMbl HampasieHHoctw OOM, u moctpoirte €€ B
MepHIMOHAIBHOM H 3KBaTOPHAIBHOMN MIIOCKOCTSX B HOPMHPOBAHHOM BHJIC.
B uéMm cyrb mpuGmmkenus roiirenca — Kupxroda mpu peruenue JAu(PaKIHOHHBIX
3agau?

[3], m. 7a: 11.14; 12.6.

Bapuant 7
OOGBACHUTE MPOLIECC BBIYUCIIEHUS MOLIHOCTH H COIPOTHBIICHHUs U3ydeHust IOU.
CopMyupyiiTe W ONMIIATE OCHOBHBIC O3Talbl PEIIeHMs 3afadd AuppaKkiud Ha
KPYrOBOM METAJIIMYECKOM LUIIHH]IPE.

[3], m. 7a: 11.15; 127

BapuanT 8



UTo MOHMMAETCs O]l 3IeMEHTapHBIM MarHUTHeIM u3nydareiem (OMU)? Kak moinyduts
BBIpaKEHHE I COCTABISIOMUX Tonst OMU, ncrnonp3ys aHaIOTHYHBIC BBIPAKEHHS U
230U?

[TosicCHUTE OCHOBHBIE IIPHHIIMITBI METO/IA TEOMETPUYECKOU OIITHKH.

[3], m. 7a: 11.17; 12.8.

Bapwuast 9
VKaKHTe OTIHYAS U cxoxcTsa mosieit DOU u DMU B nanbHei 30HE C MOJEM IIOCKOH
BOJIHBI.
ChopMmyupyiiTe OCHOBHBIE OCOOCHHOCTH PELICHHA npaKIMOHHBIX 3a71a4 METOIOM
KpaeBbIX BOJIH.

[3], m. 7a: 11.18; 12.9.

Bapwuant 10
OOBSICHUTE IPOLIEAYPY Iepexofa OT SKBHBAJICHTHOTO MAarHUTHOrO TOKa K peaabHO
CYHIECTBYIOIIEMY HANPSDKEHHIO B CIydae O3JIEMEHTapHOro IIEJEBOTO  H3JIyHaTed.
[IpuBeaute apyrue Tuibs OMU.
B uem cyTh MeTOja reomerpudeckoil Teopun mudpakuun? CpaBHHTE €ro ¢ METOIOM
reOMETPUUYECKON OIITUKH.

[3], o 7a: 11.19; 12.19.

7.YUEBHO-METOJUYECKOE H UHOOPMAIIUOHHOE OBECIIEYEHHUE
JUCHUIIJIMHBI POOK

a) OcHOBHasI TUTEpaTypa:

i

Kypaes A.A., Ilonkosa T.JI., Cunnubm A.K. DnektponuHamMuKa M pacnpOCTpaHCHHE
pamnoBonH: yuebHoe mocoGue / A.A. Kypaes, T.JI. [lonkosa, A.K. CHHHIBIH. — M.:
HUIL Undppa-M; Mu.: Hos. 3nanne, 2013. — 424 c.

Bokos JI.A. DIeKTpoAMHAMAKA U PACIIPOCTPAHEHHE PAJMOBOINH (DIEKTPOHHBII pecypc):
yuyeGHoe mocobue / JI.A. Bokos, B.A. 3amorpunckuii, A.E. Manzeis. — JNEeKTPOHHbIE
TEKCTOBble JaHHble. — Tomck: TOMCKHH TrocylIapCTBEHHBIM YHHBEPCHUTET CUCTEM
VIIpaBJICHHsI ¥ paguodIeKTporuk, 2012, — 301 c.

COOpHHUK 337124 10 Kypey DIeKTPOAMHAMHUKA M PacIpOCTpaHEeHUe PajnoBOIH / backakos
CM. u ap., Iox pen. C.U. Backakoa. — M: Beicmas mkoma, 2015. — 208 c.
(bubaunorexa Bal'Y)



4. DneKkTpoAMHAMHKA U PACIPOCTPAHEHHE PAJMOBOIH: METOM. YKa3aHMs K JabopaTOpHbIM
paboTam 10 Kypey “DIeKTpOJAHHAMUKA U PACIPOCTPaHEHUE PaIHOBOJIH™ IS CTYCHTOB
ciennanpHocTd  11.03.03  nueBnoit ¢opmbr oOyuenus/ HI'TY wum. P.E,Anekceesa:

coct.:C.M. Huxymun, E.A. Jle6enena - Huxuuit Hosropon, 2015. 63c.

0) JlomonHuTenpHas 1uTepaTypa

1. Manzens A.E. PacpocTpanenue paaidoBoJIH (3JIEKTPOHHBIN pecype): yueOHoe nocodue /
A.E. Mangens, B.A. 3aMOTpUHCKHH. - DIJIEKTPOHHBIE TEKCTOBBIC JaHHBIC. —
DIeKTPOHHbIE TeKCTOBbIe naHHble. — ToMck: ToMCKUH rocy1apcTBCeHHBIH YHUBEPCUTET
CHCTEM YIIPaBICHUS U pagrodIeKTpoHukH, 2012. — 163 c.

2. T'puroppeB  A.JI.MeToabl  BBIYHCIUTCIBHOH  JNEKTPOJMHAMHKH  [DJICKTPOHHBIH
pecypc|/I'puropbes A.Jl.-InektpoH. Texcrosble nanubie.-M.:@U3MATIINT,2012. -432
c.

3. DnekTpoauHamuka: YuebHoe mocobue / U.®. bynarsu, B.®. Jlybposun, A.C. Curos. -
M.: Anbpa-M: HUL] UHOPA-M, 2013. - 304 c.

4. Espnoxumos IO. K., Jlunasans B. P., Illep6akos 1. H.

LabVIEW st painouHKeHepa: 0T BAPTYaJIbHON MOJIEIH JI0 peaabHoro mpubo-

pa. — M.: IMK Ilpecc, 2012. — 400 c.



8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIHUIIJIIMHBI POOK

MarepHaibHO-TeXHUYECKOe 00eCIeYeHHE IUCIUIIIMHBI BKTIOYaeT:

— nabopaTopHble MaKeTbl W H3MEPHTEIbHOE 00OpYIOBAaHHE  CIELHATH3HPOBAHHOM
naoparopun (510-3) no mucuummae PODK (3 maboparopueie pabotsn): 1'4-114, I'4-
37A, '4-80 - 2 mr., V2-8, B3-38 - 3mut., BMT-/I, I16-23A;

—  KOMIIBIOTEpHI CO CIEIHAIM3MPOBAHHBIM IIpOrpaMMHBIM obecredennem LabVIEW (8
IIT.) B CHENMaIu3upoBaHHOM naboparopun (504-3) s BBIIOJHEHHS BUPTYalIbHbBIX

nabopatopueix pabot no gucuunHe POOK (3 BUpTyanbHBIX paboThI).

IIporpamma cocrasieHa B cooTBeTcTBHE ¢ Tpebosanuem GI'OC BO mo HampaBaeHHIO

11.03.01 PaguorexHuka.

Pabouyro nporpammy cocrasui npodeccop xadenpet PT u PC \\4\// B.M. I"'aBpuiioB

Y
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JIMCT NMMEPEYTBEPK/IEHUSI
PABOYEN IMTPOI'PAMMBbI JUCHUIIJIMHBI (MOYJIS)
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[Iporokos 3acenanus kadeapbr N A or A L6 Fona

Pabouyast mporpamMma o00peHa Ha yueOHBIN TOJ

FT orAt s Pl 2
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3aBeayrolmi Kapeapoi —E 7 7
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PaGouas mporpamMma 0100peHa Ha yueOHBIN IO

[Tportoxon 3aceianust Kadeapbr N oT roja

3aBeayromui Kadeapon

Pabouas nmporpamma ogo0peHa Ha yueOHBIN IO

[IpoTtoxon 3acenanust Kadeapbr No oT rojaa

3aBeayromuit kapeapo




[Ipunoxenue
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PaGouast mporpamMma yueGHOH TUCIMIUIMHBL aKTyalH3HUpoBaHa B 4acTH PEKOMEHIyeMOH

JTUTEpaTyphl.

AKXTyasu3alnus BbIIIOJIHEHA!

(moamuck, nomkHOCTH, ®HO)

a) OCHOBHAs JIMTEpaTypa: (He 6onee 5 kHuz2)

) J0mOJIHUTEJIbHAS JIMTEPATYpa:

B) MEPUOJIUYECKUE U3 TaHUS:

B) HHTEPHET-PECYPCHI:




