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1. LEJM OCBOEHMUS TUCHUIIIMHBI

[{e/siMH OCBOEHHS THCIHMIUIMHBL «DuU3HKa PaTHOBOIHY (OPB) sBnsroTCS:

1. VeBoeHHe OCHOBHBIX MOHSTHIl TEOPEM H IPUHIMUIIOB TEOPHH 3JIEKTPOMArHUTHOTO HOJI,

2. AHaiH3 3aKOHOMEPHOCTEH BOJHOBBIX TIPOLECCOB, BKIOHas —3JIEMEHTHl TCOPHH
nM(ppPaKIUK H U3JTyYeHHs;

3. Ilomydyenue Ga30BbIX W yriyOJCHHBIX 3HAHUH VISl YCIEIIHOIO OCBOCHHUS JMCIHIUIMHBI
npodhecCHOHATBHOTO MKJA, CBSI3aHHBIX C pasHbIMH  cdepamu  JAATEILHOCTH
CleLHaTHCTA:

—  NIPOEKTHO-KOHCTPYKTOPCKOH;

—  IIPOM3BOJCTBEHHO-TEXHOJOIHYECKOH

—  Hay4YHO-HMCCIIeIOBaTEIbCKOM;

—  CepBUCHO-3KCILTyaTallHOHHOM.

2. MECTO JUCUHUILUIMHBI B CTPYKTYPE OIIOI BO

JNucuuniauna PPB:
— wuupeke: b1.B.JIB.3;
—  BapuaTHBHAs 4acThb, AUCLHUIUIMHBI 110 BBIOODY.

Venelmnoe OCBOGHHE AMCLMTUIMHBI IIPenosaraeT 3HaHHe OOIIMX pas/esoB BBICLLIEH
maTemaTHKe, (U3MKH, OCHOB TEOPHH  IleIeH. M3 chneuuMalnbHBIX  pa3ziejoB MaTeMaTHKH
CTYJEHTaM JOIDKHBI OBITh M3BECTHbI OCHOBHBIC ONCpalii H TEOPEMBbl BEKTOPHOTrO aHa/IU3a,
MaTpuuHas aireGpa, Teopust (QyHKIHH KOMILIEKCHOTO MEPEMCHHOTO.

OcBoeHne JUCIUILIHHBI ®OPB  HeoOxoaMMO, Kak npeALIecTBYIOEH, Uls
[OCTEAYIOMMX JIUCIMIUIMH:  «DNeKTPOIMHAMAKA ¥ pacnpocTpaHeHHe PagHOBOJIHY,
«Ycrpoiictea CBY u aHTeHHbD, «[IpoeKTHpOBaHHE — MHKPO3ICKTPOHHBIX YyCTPOHCTB U

aHTeHH», «OnTHYeCKHe YCTPOHCTBA B PATHOTEXHUKEY.

3. KOMIIETEHIIUY OBYYAIOUETI OCsl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JIMCUUATIJIMHBI ©PB

B pe3ynpTare OCBOCHHS JIWCLHILIHHBI, o0ydaroluiicss JO/DKeH JCMOHCTPUPOBATDH
creIyIolKe pe3ynbTaThl 00pa3oBaHus:
1. 3Hare:
— OCHOBHBIC YPaBHEHHS MPHHLHIIBI H TEOPEMBI KJIACCHUECKOM TEOPHUHU 2JIEKTPOMArHuTHOIO

oJIsL;



CBOMCTBA 3JIEKTPOMAarHuTHBIX BOJIH B cBOOOTHOM IIPOCTPAHCTBE W 3aKOHOMEPHOCTH HX
pacCenBaHUs Ha rpaHHIIC pasnena cpen,

3JIeMEHTBI TeOpUH Judpakuun 1 Teopuu u3aydenus (OK-7).

YMers:

MaTeMaTHYEeCKH OIMCHIBATh MPOCTeHIlne BOJTHOBBIE MPOLECCHI, B TOM YHCJIC MPOLECCCDI
M3JIy4eHUS U JUQPAKIUH 3IEKTPOMArHUTHBIX BOJIH,

(GopMyIMpOBaTh U peIIaTh 3a[aud M3Jy4YeHHs M PaclpOCTPAHEHUS SMECKTPOMArHUTHBIX
BOJIH, KaK B CBOOOJHOM IMPOCTPAHCTBE, TAK M B CJIOMCTO-HEOAHOPOIHBIX Cpeax (OIIK-

7

Brnanerts:

METOJaMH pelIeHHs TNPUKIAHBIX 3a4ay KIACCHYECKOH TCOPUH 3JICKTPOMArHUTHOIO
MONs; OCHOBAMH MATEMaTHYECKOro MOJEIHPOBAHHS OJIEKTPOMArHUTHBIX [OJeH B
3a7a4ax u3yueHus U AM(paKiKy, B TOM YHCIIE, ¢ ToMOLbio DBM;

MPAKTHYECKUMH HABBIKAMH H3MEPEHHsI 3JIEKTPOMArHUTHBIX TIONCH B buzuyecknx
3ajauax paccesHus, BO30yXKJeHHs W AU(pPaKIMKH C  TOMOLIBIO COBpPEMEHHOM

usMepuTensHoit annapatypst (OK-7, OIIK-2).



4. CTPYKTYPA U COJAEP)KAHUE JUCHUIIIUMHBI OPB

OG11ast TPY;I0eMKOCTb JMCIMILTHHbI COCTABIIET 6 3a4ETHBIX C/MHHIL, 216 4yacos.

@opmsl
Bumbl yuebHoi#t paboTsl, BKIOYas TEKYLLEro
g_ CAMOCTOATENBHYIO paboTy CTY1eHTOB | OfGbeM yueOHOH KOHTpOJIA
& 38 H TPYAOEMKOCTb (B uacax) paboThl yCTeBaeMOCTH
Ne Paznen g § “ X ¢ MpHMEHEHHEM (no Heoeusim
n/n JUCLUHIUTHHBI 5| = X gz £ o | MHTEPAKTHBHbIX cemecmpay,
O o S| 2El 2ol & &
g = =&l 58| 8 8] METOIOB (hopma
[ = = o = =B} 5 104 i
T = €3 &9 Ed © = (B yacax / %) MPOMEKYTOHHO
= s 9 E o T o 9 aTTecTaluu
= m (no cemecmpam)
1
BeeneHue
4 | 0,25
2 | DnexTpOMarHuT-
o 4110751 9 1/57
napa-MeTpbl
cpen
3 | OcHOBHbIE YpaB-
e 4 2| 1 1 9 1/50
NEKTPO/IH-
HaMHKH
4 | 'panH4HBIC 4 | 3 1 I 9 1/50
YCJIOBUSA
5 | Dueprus
3/IeKTpO-
MarHUTHOTO 4 4 1 1 9 R
noss
6 | BonHoBble 4 5 | | 9 1/50
ypaBHeHHUA
7 | [lnockue
NEKTPOMArHuT- | 6 | | 4 9 166 )
Hbl€ BOJIHBI B PeiTHHT-
0/IHOPOHO#M KOHTpOJIb |
HIGTROIHOH | w4 |13 9 1/50
cpene
8 | Bonuosble sBie- | 4 8 1 1 6 9 5/60
Hl/]lfl Ha rpatuue — 9 l I 9 1750
paszena  OBYX
cpen 4 |10 1 1 9 1/50
4 | 11 1 1 9 1/50
9 | IloBepXHOCTHbIH 4 | 12 | | 9 1/50 PeitTuHr-
pdext KOHTpOJIb 2
Usnyyenue 4 |13 1 1 4 9 4/66
10 | snekTpoMaruuT- — — 7 0 I 5 1750
HbIX BOJH
11 | OcHosueie Teo- | 4 | 15 1 1 9 1/50
peMbl  IEKTPO-
o — 16 1 1 9 1/50
12 | OcuoBel Teopun | 4 | 17 1 | 4 9 4/66
audpakuru u
anektpomaruut- | 4 | 18 1 1 9 1/50 FeiTmme:
KOHTPOJb 3
HLIX BOJIH
Bcero 18 18 18 162 31/57 3ayer ¢ OLEeHKOH




MaTpuiua COOTHeCEHH s Pa3/1e/10B AHCUHILIHHbI H gopMHpYeMBIX KOMIIETeHUMH
KommereHIIHH KonuuecTBO KOMITETEHIIUH

TpynoeMKoCTb i~
Pa3nen MUCHMILIHHBI (B uacax) ~ 0
4 =
= o @)

1 0.25 + 1

2 1,75 + 1

3 2 + 1

4 2 + 1

5 2 + 1

6 2 + 1

7 8 + + 2

8 14 + + 2

9 2 + + 2

10 8 + + 2

11 4 + i 3

12 8 + + 2
Bec koMmmeTeHIIMH k= o
=t =4

TpynoemMKocThb (B ]

Ne ni/m Tembl NPAKTHYECKHX 3aHATHH
4acax)
1 VpasHenne Makcseia 6
2 [1710CKH€ 3IeKTPOMArHUTHBIE BOJIHBI 2
3 OtpaskeHHe ¥ MPEJOMIEHHE IOCKHX JJIEKTPOMArHUTHbIX 4
BOJIH
4 DieMeHTapHbIE U3JTyYaTe/H 2
5 Uurepdepenuus 1 Inpakius 3EKTPOMArHUTHBIX BOJIH -
TpynoemkocTh (B
Ne n/n Tembl 1a00paTOPHBIX padoT
yacax)
1 T170CKHe BOJHBI (BUPTYaJIbHAs) 2
2 [Tonstpu3als 3JEKTPOMArHUTHBIX BOJIH (BUpTYaJIbHAs) 2
3 OTpakeHHe U MPeIOMICHHE HIEKTPOMArHUTHBIX BOJIH Ha 4
L rpaHulie pasjiena IMIIEKTPHYCCKUX CPesl
-+ DjieMeHTapHbIE H3JIydaTe/Iu 4
5 SnemenT [10iireHca (BUpTyaibHas ) 2
6 Jlngpaxius [I0CKOH IEKTPOMArHUTHOH BOJIHBI Ha A
METaJINUECKOM KPYTOBOM [IHJITHHAPE




5.06PA30BATEJIbHBIE TEXHOJIOI'MHA

5.1. AKTHBHBIE U MHTEPAKTHBHBIC (OpMbI 00yHUeHUS
C uenbio (OPMHPOBAHHS W PA3BUTHA npo(eCCHOHANBHBIX HABBIKOB CTYJICHTOB B
yueOHOM TIpOLeCce MCMOMb3YIOTCS AKTHBHBIC W HHTCPAKTHBHBIC GopMbl  TIPOBEACHUS
AyJMTOPHBIX 3aHATHH M BHEAYJIHTOPHOH paborel. OObeM  3aHATHH, TIPOBOAUMBIX C
MCIIOb30BAHMEM MHTEPAKTHBHEIX (opM, cocTapiseT 18 vaca 1abopaTopHbIX 3ansTHit, 18 yaca
MpaKTAdecKux  3aHATHH, 20 BHeayJAMTOPHBIX 4acoB UL  BBIIOIHCHHA TpexX [IOMallHuX

KOHTPOJIbHBIX padoT.

5.2. CamocTosiTebHas paboTa CTy/ICHTOB

CamocTosTe/IbHas paboTa BKIOYAET J0MAIIHIO padoTy ¢ JIEKIHOHHBIMH MATEpHAIaMH
C LeNbI0 PACIIMpEHHs M yrjlyOleHHs TEOPETHYECKHX 3HAHHUH, MOATOTOBKY K BBIMOJHCHUIO U
sammTe 1a60pATOPHBIX PaboT, MOATOTOBKY K MPAKTHYECKUM 3aHATHSM, BBIIOIHEHAC 3a/1aHui,
MpPeJyCMOTPEHHBIX  JIOMALIHMMH  KOHTPOJIbHBIMH paboramu.  Heobxoaumbie Ui
CaMOCTOSITEILHON PaBOThl MCTOYHMKH M NaKeThl NPUKJIATHBIX [POrpaMM BIIIOHCHBL B
31EKTPOHHOM BHJE B Y4eOHO-METOXMYCCKMH KOMILICKC, CONPOBONKIAIOLIMA  TMCIMILIMHY.
(deKTHBHOMY ~ XapaKTepy ~CaMOCTOATE/bHOMH paboThl CHOCOOCTBYIOT — €IKEHE/EIbHbIC

KOHCYJIbTaLlUH.

5.3. KOMIIBIOTEpHBIE TEXHOJIOTHH 00yUYeHHUsI
Jl1st r1yGOKOrO M KaueCTBEHHOIO OCBOCHHs JMCUHMILIHHBI CTYACHTaMH MpeaoCcTaB/IsSeTCs
3IeKTpOHHas BepCHs Y4eOHO-METOLUYECKOro KOMIUICKCA, BKIIOHAIOLICTO: KOHCIIEKT JIEKIIHH;
cOOpHMK 3ajay; METOJMYECKHEe YKasaHus K JICKIHAM, K pakTH4eckuM paboram, K
1aGopaToOpHOMy TIPAKTHKYMY H CaMOCTOSITENTbHOH paGoTe; cOOPHUK KOMIBIOTEPHBIX MPOrpaMM
JUIs1 TIOJITOTOBKH K JIAGOPATOPHBIM 3aHATHAM; pabouylo IpOrpaMMy; CIIMCOK BOMPOCOB K 3a4CTy;

3aJaHHusl KOHTPOJIEHBIX pa60'r; TECThbI AJIS [IPOBEPKH OCTATOYHBIX JHAHHM.

5.4, JIeKuuy MpUITIAIIEHHBIX CICIHATHCTOB
B pamkax kypca ®PB mpeycMOTpeHbI BCTPEUH CO CrelalcTaMu, B YaCTHOCTH:
—  JIOKTOPOM TEXHHYECKHMX HayK, npodeccopom kapenpst AY u PPB MDU, r. Mocksa
CazonoseM JI.M.;
—  gokTopoM  (H3.-Mat. Hayk, npodeccopom Bragmmupekoro dummanra PAHX n I'C mpu

npesugente PO Pay B.I.
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5.5. Peiitunrosas cuctema 00y4yeHHs
Pel{THHI-KOHTPOJIb POBOJUTHCS TPH Pasa 3a CEMECTP M MPENOIaraeT OUCHKY B Oasuiax

CICIYIOILIHM COCTABJIAIOIIMUM: [JJAHOMEPHOCTD BBINTOJIHEHH A naﬁoparopﬁbix paGOT.

AKTHBHOCTB M CTENECHb OCBOCHHA MaTepHaJlOB HNpakKTHYECKHX 3aHSITUH, pe3yabTarhl BBIITOJTHCHHA

JIOMAIIHAX KOHTPOIBHBIX paboT.
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6.0OLIEHOYHBIE CPEJCTBA JJIsA TEKYUWEIO KOHTPOJIA YCIIEBAEMOCTH,
IPOMEKYTOYHOMN ATTECTALMH I10 UTOI'AM OCBOEHHMSI
JTUCHUIIIAHBI U YYEBHO-METOJINYECKOE OBECIIEYHEHHE
CAMOCTOSTEJBHOM PABOTHI CTY/IEHTOB

6.1. Bonpochl K 3a4eTy ¢ OLEHKOM.

BekTops! aekrpudeckoro nons (Koncnext nexuuit (KJI) c.4-6).
Bektops! MarauTHOTO moJist (KJI ¢.6-9).

Knaccuduxauus cpen (KJI ¢.9-10).

I'papuueckoe H300paKeHHe MOIeH (KJI¢.10).

[Torenunanbhbie u Buxpesbie moust (KJI¢.10-11).

Vpasnenue HenpepeiBHocTH (KJI ¢.12-13).

3akoH coxpanenus 3apsija (KJI ¢.13).

TpeTse ypaBHeHue Makcaejuia (KJT c.13-14).

YerBepToe ypaBHeHHe Makcpena (KJIc.14).

. Tleproe ypasenne Maxcsemia (KJI c.14-16).

. Bropoe ypasuenue Makcsena (KJI c.16-17).

_3axon Oma B auddepenimansHoit Gopme (KJI c.17-18).

_VTouHeHHe TIOHSTHS O IPOBOJIHMKAX U ausnexTprkax (KJI c. 18-19).

Tlonmas cucTema ypasnenuii Makcpesna (KJI ¢.21).

. Knaccudukanus 371€KTpOMarHiTHBIX ssnenuit (KJI ¢.21-23).

. Vpaprenne MakcBe/u1a i CTOPOHHHE TOKH (KJI c.22-24).

. I'panuumbie YCIOBHS Ul HOPMANBHBIX COCTABJIAIONIMX BEKTOPOB JIEKTPHYECKOTO MOJIS.

[ToBepxHocTHbIe 3apsiibl (KJI 625-27)

. FpaHHqule ycnoBus 1A KacaTe/JbHBIX COCTaBIAIOIIMX BEKTOPOB 3JIEKTPUYECKOIO moJis

(KJI ¢.27-28).

['paHM4HblE YCIOBHS Ui HOPMAIbHBIX COCTAB/AIOUIMX BEKTOPOB marauTHoro mous (KJI
c.28-29).

['paHMYHblE YCIOBHS [UIS KAacaTe/IbHBIX COCTAB/SIONMX BEKTOPOB MarHMTHOTO MOJIsL.
[Mosepxnocthbiit Tok (KJI €.29-31).

TMonHas cMcTeMa rPAHMYHBIX yCIOBHil. ['paHHYHbIE YCIAO0BUS Ha OBEPXHOCTH HICAIBLHOTO
nposojnuka (KJI ¢.31-32).

Bananc sHepruit snekrpomarautHoro moist (KJI ¢.32-36).
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[110THOCTH YHEPTUH JIEKTPOMArHUTHOTO IO (KJI ¢.36-37).

CKOpOCTH PaclpoOCTPaHEHUsI SHEPTHH SICKTPOMArHHTHOTO mostst (KJI ¢.37-38).

VpaBHeHHEe MaKCBeJU1a UIsi MOHOXpOMAaTHHECKOTO MOJIA (KJT c.38-41).

YpapHenue GanaHca JUisi Cpe/iHed 3a Nepuo1 MOIIHOCTH (KJIc.41-42).

VpasHeHue OanaHca Juis xommuiekcHoii MomuocTH (KJT ¢.44-47).

Teopema eIMHCTBEHHOCTH LI BHYTpPEHHEN ¥ BHEIIHEH 3a/a4 3/1eKTPOANHAMHKH (KJI ¢.49-

53).

Vpasuenue Ienpmronsua (KJI ¢.49-50).

JNEKTPOIMHAMUYECKHE MOTCHIHANIBI VIS KOMILICKCHBIX ammatya (KJI ¢.50-53).

PemeHye HEOIHOPOIHOIO YpaBHEHHUS Teapmroasua(KJI ¢.53-54).

YpasHenne Makcpejina ¢ y4€éTOM MarHMTHBIX TOKOB H 3api08 (KJI ¢.55-57).

IocKkye BOJTHBI B OAHOPOJHOM H30TPOIHOM cpeste Oe3 moTeph (KJI ¢.57-62).

TLTocKHe BOJHBI B OJHOPOJHOW H30TPOMHOH Cpele ¢ MPOBOAHMOCTHIO OTJIMYHOH OT HYJA

(KJI ¢.62-67).

DIeKTpOMArHUTHBIE BOJIHBL B PEAIbHBIX JIHD/ICKTPHUKAX (KJI ¢.67-68).

JJIeKTPOMArHHUTHBIE BOJIHBI B PEaJIbHBIX IIPOBOJIHUKAX (KJI ¢.68-70).

Tonsipusarust o (KJT ¢.70-71).

[110CKKE BOIHBI, PACIPOCTPAHSIOIMECS B IPOM3BOILHOM HAMpaB/ICHAH (KJ1¢.71-72).

[lagenne IUIOCKON BOJIHBI HA TPaHMIy pasaena JABYX JAMDJICKTPHKOB (HOpMasIbHast

nonsipusanms) (KJI ¢.72-75).

[lageHHe TUIOCKOH BOJHBI HA TpaHMIly pasjena ABYX [HINICKTPHKOB (nmapasuienbHas

nonspusanus) (KJI ¢.75-78).

Y ¢r10BHeE TIOTHOTO [MIPOX0XKAEHHS BOJTHbBI BO BTOPYIO CPELY. Yrox Bprocrepa (KJI ¢.78-80).

[TosHOE OTpaKeHHe OT FPaHMIIBI pasaena AByX Cpell (1Be MUATEKTpHUYECKHE CPelbl) — MOJIe

B nepBoit cpexe (KJI ¢.80-85).

[TonHOE OTpaKeHHe OT IPaHMIIBI pa3ziena IByX Cpel (1Be AMAIEKTPUYECKUE CPEJIb) — MOsIe

o Bropoit cpeae (KJI ¢.85-87).

[TosiHOE OTpakeHHe OT IPaHHLbI pa3eia IByX CPe/l (AMAJIEKTPHK ¥ M€aJIbHBIH IPOBO/THUK)

(KJT ¢.87-88).

[TageHue MI0CKOM BOJIHBI HA FPAaHAILY nornomaroreit cpejisi (KJI ¢.88-89).

[TasieHue TUIOCKOH BOJIHBI HA FPAHUILy XOPOLIO nposoasiueit cpesnt (KJI ¢.89-90).

[IpubKeHHbIE TPAHUUHBIC YCIOBUA Ilyxuna-Jleonrosnya (KJI ¢.90-91).

SIBnenue nosepxuoctHoro sapdexra (KJI ¢.91-92).

[Totepu suepruy B npoBoannkax (KJI c.92-93).

KBHBAEHTHbIH noBepxHOCTHBI TOK (KJI €.93-94).

[ToBepXHOCTHOE COMPOTHUBIICHHE IIPOBOIHAKA (KJT ¢.94-95).

DIeMEHTAPHBIH EKTPHYECKHH H3/TydaTeslb (KJI ¢.95-96).

BeKTOpHBIN 3JIEKTPHYECKHH MOTEHIHAL JUisl 3IEMEHTApHOTO HAEKTPHYECKOr0 H3JIydaTe/s

(KJI ¢.96-97).

CoCTaBIOIME HIKTPOMArHUTHOTO T0JIs 3JEMEHTAPHOTO  JIEKTPHIECKOTO n3JIyyarens

(KJI ¢.97-98).

BiivokHsIsS ¥ JAIbHSS 30HBI JIEMEHTAPHOIO 3JIGKTPHYECKOT0 H3JTyHaTeId (KJI ¢.99-100).

. JluarpaMma HarpaBJIeHHOCTH JICMCHTAPHOTO HJIEKTPUUECKOTO U3Ty4aTeis (KJI¢.100-101).

 MONIHOCTS M3TYYEHHs 3JIEMEHTAPHOIO JJIEKTPHYCCKOro  HM3iydatTel. ConpoTHBIIEHHE
w3nyuenus (KJI¢.101-103).

Tlonsite o marautHoM Toke (KJI ¢.103).
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DeMeHTApHbIH EeJeBOH H3/1ydaTe/b (KJI ¢.103-106).

Jlemma Jlopenua (KJI ¢.107-109).

Teopema B3aUMHOCTH [IJIs1 2JIEMEHTAPHBIX uzmyuareneit (KJI ¢.109-110).
KBUBAJICHTHbIC MCTOUHHKH 3J€KTpOMarHuTHOro mous. Ilpunimn roitrenca (KJI ¢.110-
112).

dnement [toiirenca (KJI ¢.113-116).

Crporas MocTaHOBKa 33/1a4H mudpaxiun (KJT ¢.116-118).

Jludpakius IIIOCKOM BOJIHBI HA KPYTOBOM LIHIHHIPE (KJT c.118-123).
[Tpubmmwxenue I toitrenca-Kupxroda (KJI ¢.123-125).

leomerpuueckas ontuka (KJI c.1 25-128).

Merton kpaeBbix BoiH (KJI ¢.128-130).

Teomerpuueckas Teopus audppauun (KJI c. 130-132).

6.2. Texymmi KOHTpOIb. TeCThI isi pEHTHHI-KOHTPOJIA 3HaHUH N0 JucLuIMHe «PU3HKa

panHOBOJIH».

Jlns TectHpoBaHus noarotosnexHo 10 BapHaHTOB 3amadnil, Kaxk/a10€ H3 KOTOPBIX

COJIEPIKHAT 4 TEOPETHYECKUX BOIIpOCa M3 pa3HbIX pasieiioB.

1.

Tectb peiitar KoHTpos Nel
Bapuant 1

JIng KaKoro Kiacca /MeKTPOMArHHTHBIX SBJICHHH CMpPaBe/UIMB 3aKOH [MOJHOTO TOKa B
cnexyroueit gopme: § Hdl = [ °dS: rotH = j°?

1) CraninoHapHOro;

2) HectarioHapHOro;

3) KBazucTanoHapHOro.

Kak CB3aHO HampaBlIeHHE MepeHoca MOUIHOCTH C opueHTaluel BeKTOpoB E m H s
[JI0CKO# OJIHOPOIHON BOJIHE?

1) [NeprieHMKy/ISPHO MJIOCKOCTH PACTONIOKEHHUS BEKTOPOB EunH,

2) CoBnazaet ¢ BekTopo E;

3)CoBnazaer ¢ BektopoM H.

[TosicuuTe (PU3MYECKOe COAEP)KAHUE 3a/a4u paccesHus [JIOCKOH BOJIHBI MAJIAloOLIed Ha

MJI0CKYIO IpaHully pasjiena cpef.



1.

1) ®usuyecKuil CMBICT OCHOBaH HAa TPAHHMYHBIX YCIOBHAX H yCJIOBHH M3JTYYEHHS,
COrIacHO KOTOpPOMY BO30ysKIaeMas MOBEPXHOCTh MOPOXKAACT JIMIIL YXOIAIME OT Hed

BOJIHBI: OTPa’KEHHBIE U MPEJIOMJICHHBIC,

2) Ou3MyecKUi CMBICT pENICHHWH OCHOBaH HA MCMOMB30BAHHM JICMMBbI JlopeHua u
TeOpeMBbI JKBUBATEHTHOCTH, COIVIACHO KOTOPBIM BO30Y K/1aeMas MOBEPXHOCTL MOPOKAACT

JIULIb YXOOALIHE OT He€ BOJIHBL: OTPAXKCHHBIC H MPEIOMIICHHBIC,

3) @wusnyeckuil CMBIC  PEUICHHH OCHOBaH Ha  HCIOJIb30BAaHHH NpUHIKIIA
IepeCTAHOBOYHONW JBOHCTBEHHOCTH M TEOPEMBI B3AMMHOCTH, COIIACHO  KOTOPBIM
B030yKIaeMas MOBEPXHOCTh MOPOKIAET YXOMSIIME OT HEC BOJIHBL OTPAKCHHBIC H

HpeJIOMJICHHDIC.

YT0 MOHHUMAETCS MO TVIOCKOH 31eKTPOMArHUTHO#H BOJIHON?
[log mMJIOCKOM MoOjApasymeBaeTcs BOJIHA, pPaAcMpOCTPaHAIOWIAACSs BHOID NMHEHHOH
KOOpAMHATH U B JH000H (PUKCHPOBaHHBIA MOMEHT BPEMEHH HECH3MCHHAA B IIOCKOCTH,

epreHANKYIApHOi 3TON KOOpAHHATE!

T § 9 _ 2 2
1) I =111z Ez =Hz = 0;&:5=0;5;$0;
51 I s Jd d d
2) I = Izl B, H#0; 7, 2= # 0552 = 0;
3) = E‘nz; Ez=Hz:0; éa;’j_y -':“-'0;;—2 = .
Bapuanr 2

VcTokamu (CTOKaMu) KaKOTO BEKTOPa SJEKTPHUECKOTO MO ABISIOTCSA Kak CBOOOHBIC,
TaK W CBSI3aHHBIE HJIEKTPUUECKHE 3apsi/ibl?

1) E;

2)D;

3)P.

Pasnuuatorcss s $asoBas CKOpPOCTb M CKOPOCTh PAaclpOCTPAHCHHsA OSHEPruu JUid
OJIHOPO/IHO TLIOCKOH BOJIHBI B cpejiax 6e3 MoTeph B MOTIOMIAOIIHX cpenax?

1) Viplo=0>Vplozo; Valo=0>Vs|oz0;

2) Vlo=0=V ploz0; V5]o=0=V5|o20;

3) Vlo=0<Vloz0; Vslo=0<V>lor0.

Tlpr Kakux YCJIOBMAX B 3aja4e PAccesHHs IUIOCKOH BOIIHBI HA IPAHHLC Pasiesa

JUICKTPHYCCKUX CPEll OTCYTCTBYCT OTpaH(éHHaﬂ BoJTHA?



1) mpu napaIeabHON MOISpU3aliH, (gQ= JEale) !

2) IIpH HOPMAJIBHOM MOJISPH3ALHH, tgq3=‘]“9;“1 ‘

3) npu KpyroBOH IOJISPU3AIIMH, sin@=nz/ni.

Uro Takoe dJeMEHTApHBI 3IEeKTPUYECKHH M3jydaTesb H KaKOBbI €r0 HAlpaBICHHbLIC
cBoicTBa?

1) nuHEHHbIN MPOBOJAHUK C NEPEMEHHBIM ICKTPHICCKIM TOKOM, JUIMHA KOTOPOro <<\
F(0)=sin0; F()=1;

2) MPOBOIHHK C MEPEMEHHBIM IEKTPUUECKUM TOKOM, nninoit 1<<\; F(8)=1; F(p)=sinb;

3) pparMeHT POHTA PACIPOCTPAHSAIOIEHCS BOJIHBI (AS<<\?); F(0)=(1/2)(1+cosH).

Bapuant 3
Kak BBIpa3HTh CPEJHHIT 3@ MEPHO/L MOTOK MOIIHOCTH 4epe3 3aMKHYTYIO [IOBEPXHOCTH S,

OrpaHHUHMBAIOLLYI0 00BeM V, BKIIOHAIONIHH CTOPOHHHIE MCTOYHUKH?
a)Pycp = Re gsgﬁ ds;
6)Psep = 955 nds;

B)Pyep = [, 1145

B 4eM COCTOMT IUIaBHOE PAa3/IMUMe BOJIH B HEMOMIOWIAIOIIMX H TOTIOLIAOIIHX cpenax?
1) 6£0: Vg, Vs, Ze~f(0);
2) 6=0: Vg, Vs, Ze~f(0);
3) 620: Vg, Vs, Zetf(®).

[Ipy Kakux YCJOBMSX B 3a/auc paccesaHHs [JIOCKOH BOJIHBI Ha TIpaHMlle pasjena
JHANIEKTPUYECKHUX CPe/l OTCYTCTBYET MpPEIOMIICHHAs BOJIHA?

1) ni>n2, ¢=>0w;

2) ni<nz, @=Qxp;

3) ni<nz, @<Q@xp.

B uem 3akirodaeTcss OCHOBHBIC pasfu4us  I10J1A 3JIeMEHTApHOI'O IEKTPUYECKOI' O

u3nyuaresis B OJIHKHEH U JanbHeH 30Hax?

1) yr>>1: Eo, Hy~f(1/r); Eo/H=Ze, M=R];

2) yr>>1: Eg, He, B~f(1); n22, Pralm;

3)yr « 1: Eg, Hp~f(1/mn); Eg/Hy = Z¢; 11 = Rell.



TecTbl peHTHT-KOHTPOIIST Ne2
Bapuanr 1
Bcer/ia /14 BeKTOPa HANPSKEHHOCTH W HHIYKIHH KOJUTHHEAPHBbI?
1)E||D, H||B B m30TpomHbIX cpenax;
2) E||D, H||B B anu30TpomHeIX cpeaax;

3) E||D, H||B B rupoMarHuTHBIX cpeaax.

MOryT JIH 51EKTPHYECKHE M MArHHTHBIE COCTABJIAIOIINE MO IIIOCKOH BOJIHBI OBITH
cuH(pa3HBI IPU PacIpOCTPAHEHHH B MOTJIOLIAIOLIEH cpene?

1) Her;

2) Ma;

3) Tlpu AeiCTBHTETHHOM 3HAYEHHH Zc,

Uro Takoe HampasisieMble BOIHbI? Koria OHH SBJIAIOTCA MOBEPXHOCTHBIMHU?

1) Bonna, pacmpocTpaHsiOIascs BIOJb TPaHMLBI pasjiefia; HarpasiseMas BOJHA €
HKCIIOHEHIHATBHO YOBIBAOIIass B HOPMalbHOM HAIIPABICHUN K Hanpas/IAKOLICH
MOBEPXHOCTH;

2) BosnHa, pacmpocTpaHsIoIascs MEPIeHANKYIAPHO IPaHHIBI pasjena Cpeld; BOJIHA
AKCIOHEHIMAIBHO YOBIBaIOIIAs B HAIIPABICHUH PACTIPOCTPAHCHHSA,

3) BouHa, pacnpocTpaHsIomasncs B0k JHHEHHON KOOP/IMHATBI; BOJIHA C HCH3MEHHBIMH

mapamMeTpaMH B IIOCKOCTH TIEPHEH/MKY/ISPHON HANPABJICHUIO PacIpOCTPaHCHHUA.

Kak HaiiTH ToJe IEMEHTAPHOr0 MAarHUTHOIO W3JIydaress, HCMOoJp3ys TPUHIHKI
[1epecTaHOBOYHOM JJBOHCTBEHHOCTH?

B BblpaKeHHAX IS [OJIs 3JIEMEHTApHOrO JJIEKTPUYECKOro H3jlydarelis OCYLIECTBUTh
3aMeHbl:
DE o H; Ps—I™ u, & —¢4;
NE o —HPPs—I™u, o —¢g;

NEHPSs—I™u, o ¢,

Bapuaur 2
Kakoit xapakTep OyIeT HMETb AMIEKTPHYECKas POHUIIAEMOCTh: CPEJIbl HEOJIHOPO/IHOMH
W30TPOIHON U Cpeibl OAHOPOJHON AHH30TPOITHOMH?
1) e=f(P) ; e=]lell;
2) e=f(P) ; e=const;



3) e=|le|| ; e=f(P).
KakuM COOTHOILIGHHEM CBSI3aHbl IONEPEYHbIE COCTABISIOIIME [JIOCKOH  BOJIHbI,

pacIpOCTPAHSIOIEHCS B MTOJI0KHTEIBHOM HaNpaBICHNE KOOPIHHATHI 27
1) H, = 1/2‘6[1251];
2) H_l = Zc[l_zﬁ-l—];

3) m=zc[fliz].

B kakux mpezesax JIeKHT 3HaueHue (HazoBoi CKOPOCTH HaIpaB/IseMOH OBEPXHOCTHOM
BOJIHBI HA TPAHHUIIE pa3/ielia JHdIeKTPUYECKUX cpen’?

1) vo1<vg<voz;

2) Vo1>Vp>V02;

3) c<vgp<vo2.

Kak BBIYHCIHTD MOITHOCTb H3JIYYEHHS 3JIEMEHTApHOrO 3J1eKTPUUYECKOro U MAarHuTHOTO
H3aydarenei?

DPsgep = ﬁ_g ﬁcp ds;

2)Pyep = [ Tcp dS;

3)Prcp = J, Mep dV.

Bapuaut 3
Kakum rpaHH4YHbIM  YCJIOBHAM YIOBJIETBOPSIOT HOpMaJlIbHbIE H TaHI¢HIHAIbHLIC
COCTaBJIAIOIIHE 3JICKTPOMAarHuTHOI'O [10JI1 Ha TpaHulEe pas3jeia cpela ¢ pa3InYHbIMH
3JEKTPOIMHAMUYECKUMH TTapaMeTpaMu’?
1) Ei=E2s; Hi=H2:; Din=D2n; Bin=Ban:
2) D1=D2:; Bi+=Ba Ein=E2n; Hin=Hazn;
3) Eir=Ear; Hin=Han; D1n=D2n; Bin=Ban.

Kak BBISAUT ha3oBblil MHOKUTEIIb IIOCKOH BOJIHBI, PACIPOHSIOMICHCS B HAIIPAB/ICHHH
Z', COCTABISIONIEM C OCSIMH JI€KapTOBOH CHCTEMbI KOOPAMHAT YIJIBI Py, Py, ©,?

1) e—jkz‘ - e—jk(xcosqox+ycosrpx+zcc)5(pz);

2) e~ ke = @ Ik(XtgPx+yLgPx+2t992),

3) e—-jkz' = e—jk(xsimpx+ysinqax+zsinqaz)'



3.

4.

1.

Kak cBsi3aHbl MeXay coboif (a3oBas CKOPOCTh W CKOPOCTH PacpOCTPaHCHHS SHEPriH
HANpaBJIsAeMOll  IIOBEPXHOCTHOH  BOJIHBI, CYIIECTBYIOIEH Ha TrpaHuLEe pasjaena
NMANIEKTPUYECKUX cpen’?

1) VoVs = Véi;

2) Vo=Uy

S R
3) VoVy = Vo2

UYro MOHHMAETCS MOJ COINPOTHBIEHHEM M3IyYeHHs 3JIEMEHTapHOro 3JICKTPHYECKOTO
n3myqarens? Kakos ero pusnyeckui cmbicn?

1)Pge, = I°Ry/2;1° = const, Ry 1= Psep T;

2)Pgep = 2 [2Rzy ; Uy = const, Ry, T Pgep 4

g 48
Hom ds; RS T- pECp i

3)Pyep = (Rg/2) &

Bapuanrt 4
Kakue rpaHHYIHbIC YCIIOBUA BBINTOJIHAKOTCS HA IMOBEPXHOCTH HA€alIbHOTO HpOBOﬂHHKa?
1) E1=0; Hin=0;
2) E1n=0; H1.=0;

TRy = B [Tl

OnpejieHTe MONSPH3ALKIO TIOCKO BOJHBL, PACTIPOCTPAHSIONIEH BIOJH KOOPAHHATEI Z
i OGpA30BAHHYIO HATOKEHHEM JBYX OPTOrOHATBHO MOJIAPH3OBAHHBIX BOJH OXHOTO
HANpABICHAS: By = Emy + Emz = (14A + 1,B)e /%%, ecin (aspl BoMH CcOBNAIAIOT
(A = Ael®, B = Be/?):

1) muHeiiHa;

2) Kkpyrosas,

3) saIHNTHYECKAs.

3. Kakue 0coBGeHHOCTH HaGMIOAIOTCS B ClIyyae HAKIOHHOTO MajeHHs TIOCKOH BOJHBL M3

JIMAIEKTPUKA Ha IIOCKYIO HACATbHO MPOBOIALIY IO MOBEPXHOCTB?
1) oJIHOE BHYTPEHHEE OTPAXKECHHE [IPH JIFOOOM YT MaCHHS:
2) NI0JIHOE BHYTPEHHEE OTPAXEHHE IPU Q= Pup;

3) noHOE BHYTPEHHEE OTPAXKEHHE MPH Q=Qk.

4. YrTo MOHUMAIOT I10J] MOBEPXHOCTHBIM CONIPOTHBIICHHEM npOBOAHUKA?



1) Zs, Eo = Zsj_a;
2) Zs, E = Zlc[ﬁ, iz];
3)Rg, Pgp = (I%-R5)/2.
Tectnl peTHHT-KOHTpOIst No3
Bapuant 1

Kakoe cOOTHOlIEHHE MOXXHO paccMaTpHBaTbh B KayecTBe KpUTepus OCICHHSA CPEll Hd

NIPOBOJIHAKH U TUAJICKTPUKH?

)

a a
>> 1 — NpOBOAHHKH; <« 1 — AU3NEKTPUKHU]
WEgq wWEg

a

2) 7 & 1 - IPOBOJIHHKY; > 1 — IU3NEKTPUKH;

WEeg WEq

3) I . NIPOBOIHHKH, = =gy JIHDJICKTPUKH.

WEq WEq
OnpeaeuTh NOJISPH3aALMIO IOCKOH BOJIHB, pacnpocTpaHsIoeiics BJ0Ib KOOPAMHATDI
Z, u 06pa30BAHHYIO HAJIOXKEHHEM JBYX OPTOTOHATBHO MOJSAPH30BAHHBIX BOJH OIHOTO
HaTpaBJICHHUS: E =Enm+ E,=04+ 1,B)e™/*, npn onMHAKOBBIX AMILTHTYAX
(A = C) u dasosom pasmnunu 90°: A = Ae/?, B = Bel (@907,
1) kpyrosas npasas;
2) Kpyrosas JieBas,
3) 3NIMNTHYECKAS;
Kakue OCOOEHHOCTH MMeeT MpPEJOMIEHHAs BOJHA MNP MaJeHHH IIOCKOH BOJIHBI HA
rpaHHIly morJowaoiei cpebr?
1) o=y,
2) On=00;
3) en=0;

3ayeM BBOMTCS TMOHATHE JKBHBATEHTHOTO MOBEPXHOCTHOro Toka? Kakum obpa3om

OIpeJieNIAeTCs ero BeuurHa?
1) nst ynpoIueHH!st pacueToB; ja = [1nﬁo]
2) JUIsl YTOUHEHHUs PacyeToB; j‘&sfa dS=¢, Hal,

3) su1s nobienus noctoseprocty; 77 = oF.

Bapuaur 2
Kaxoii XapakTepHO#l 0COGEHHOCTBIO ¢ TOUKH 3PEHHS PACIPE/CTICHAA 3apsoB obnagaoT

CpeJIBI C MPOBOIHMOCTBIO OTIMYHOR OT HyJIs?



) p?(p,t) = p°(p, OJe'(G’ Ea)t;
2) p’(p,t) = p°(p, O)e(%a)‘:

3) pa(pl t) = pa(p’ O)Q(Ea/a)t,

2. C KakuMH OCOOEHHOCTSIMH CBSI3aHO paclpoCTpaHEHHe IUIOCKHX BOJH B PEajIbHBIX

JM3JIEKTpHKax?

1) tg6 & 1; B = w\[taq - (1 +1g28/8); vo = vy =vp/(1 + tg? 5/8);

~ a H
a= (E) ;;1— JMCIIepCusi BbIpakeHa cado;

)tgd » ;8 =a=w\lo8/2; Vo = Vs = {20/ lho0 ;
A =2m/\/f a0 ; - ECTIEPCHS BbIpAXKEHA CHIIBHO;
3)tgd = 0; B = w\lHata; Vo = V5 = Vo; A = Vo/[- mucnepcus oTCyTCTBYET;

3. B uéM cOCTOMT NpUOIIMKEHHOCTh IPAHHYHBIX YCIOBHH [Ilyxuna-JleonToBHYA?
1) ToBye = Zoo[Tnll ) 0 2 0;
= . el kqsing
) E; = Zeg[ Tl | tgpg = —t—
Re |k}—ki sin? @

3) Egp = E(r)laﬂTJ_(n): sin @, = ki/k, sin@.

4. B uém Qusuyeckas CyThb NpUHLMUIIA KBUBAJIEHTHOCTH?
3aMeHa U3BECTHOIO pacIpesleeH s MMoJIsl Ha MOBEPXHOCTH: E,, H, - pactipesie/ieHHEM

IKBHBAJIECHTHBIX CTOPOHHHX HCTOYHHKOB!
1) J2 = (L]0 = e(TEF)i o = —[LE¥] 2 = uo(Ta10);
NP= [THES];Ta = ua(Tnﬁs);'—” = [Tnﬁs];r” by sa(TnES);

3) P= Tnﬁs];ra = Ha(inﬁs);j_” = [Tnés];r” = Ea(InES).

Bapunanr 3
1. MOKeT JIi MOIIHOCTH CTOPOHHHX HCTOYHMKOB ObITh OTPHIIATE/IBHON BEIMIHHOI?
1) ma, Per<0, ecu EJ°" > 0;
2) na, Per<0, ecu EJ°" < 0;

3) met, Per>0 — Beerna.



2. C KakuMH OCOOEHHOCTSMH CBS3aHO pAacIpOCTpPaHEHHE IUIOCKHX BOJIH B peabHBIX
POBOHUKAX?

2w

) tgd>>1, B =a = | WU0/2; vy =V = e A= J,"Z_L—a - IUCIIepPCHsl BBIPAKEHA

CHJIBHO;

2 2
2) tgd<<Lif = Wy Hata" (1 + tg—aé); Vo =V = Vg/(l + tg—si); A= (a/2) i‘—z -

JMCTiepcHst BhIpakeHa c1ado;

Il

tg? 8
8

3) tgd=0;p = w\/Ua&q (1 +-—); Vo = V5 = Vg, A = Vo /f- macnepcus

OTCYTCTBYET,

3. Kak BoIrasauT npuOIMKEeHHbIE TPAHUYHBIC YCIIOBHA [1lykuna-JleonToBrYa?
) Tl [T
2) Eir = Eans Hy; = Hy; Din = Dyn; Bin = Ban;

3)(Din — Dzn) = 1% [Tk = [Tnz| = =™ (Bin = Ban) = 7™

[1.4,] - [1aHe| =/

4. Yto coGoii npescrabiser snemenT [oiirenca? Kakumu HarnpasieHHBIMU CBOHCTBaMH OH
obmamaet?
1) aneMeHT (GpOHTa PACIIPOCTPAHSIONIEHCs BOJIHDL: F(0)=(1/2)(1+cos0);
2) JMHeHHBIH [POBOJHMK C [EPEMECHHBIM OJEKTPHYCCKHM TOKOM, aHoM  1<<1;
F(08)=sin6;
F(p)=1;
3) paMOUHBIii IPOBOJHUK C IIEPEMEHHbBIM 3JIEKTPUUECKAM TOKOM, masoi 1<<1; F(0)=1;

F(@)=sinb.

6.3. Kontpoabusie padorsr us CPC

JlomMalHue KOHTPOJIbHbIE PaboThl ABJAIOTCS 0a3oH Il OLCHKH CTCNEHH YCBOCHHUS
TEOPETHYECKOro Marepuana H, COBMECTHO C JpyrHMH Gopmamu  y4geOHOro mpouecca,
YYUTBIBAIOTCS B PEHTHHT - KOHTPOJIE.

JUtsi Kaxkaod KOHTPOIBbHOH paboThl MOArOTOBJICHO 10 apuanToB. Kaxibii BapuaHT

COJIEPIKHUT TCOPETHHUCCKHE BOIIPOCHI M 3a1a4H.



Homepa 3ajau COOTBETCTBYIOT cOOpHHKY [3], BK/IHOYCHHOMY B Ppasicl 7a. B

3JIEKTPOHHOM BHJIE CﬁOpHHK 3a1a4 BXO/HUT B y‘leﬁﬂo-MeTORH‘ICCKHﬁ KOMIIJIEKC 1O JHCUHUIIITHHE

OPB.

KontpoabHasi pabora Ne 1

BapuanT 1
1. OxapakTepH3ylTe CTaTHYECKHE M JHHAMHYECKHE SICKTPOMATHHTHBIC apinenus. Jlaire
OIIpe/Ie/IeHHe SEKTPHUYECKOr0  MArHUTHOTO MOJICH.
2. Onuuuure NPHHIMIBI NOMydeHHs AP epeHIHaTIbHBIX ypaBHEHHH 3JIEKTPOANHAMHUKH.
Kakue MaTeMaTHIeCK e OMepallki PH TOM HCIOJIb3YHOTCS?
3. OGBICHHTE CMBIC/ 3aKOHA COXPaHEHHs SHepruu B oObeMe M TOUKE, Ie HCMOJIB3YIOTCA
9JIEKTPOMAarHUTHBIE MOJIAL.
4, [Bl.m.7a 2.8 222
Bapuaut 2
1. [loueMy 37MeKTpHYECKHE H MATHUTHBIC I10JIS ABIAOTCS BEKTOPHLIMH BeJIHYUHAMU?
2. Ommmure (UIHYECKYIO CYIIHOCTb yPaBHCHHH MakcgeJuia. Kakum oOpazom
YUMTBIBAETCS B HUX [IPACYTCTBUE CTOPOHHHX HCTOYHUKOB?
3. KakoB NpUHUMII MAaTEMaTHYECKOro MOCTPOCHHS ypaBHCHHS fanaHca MOLIHOCTH H3
ypaBHeHuit Makcaesina?

4. [3], . 7a: 2,10; 2,24.

BapuauT 3
1. KakuMmy BeJIMYMHAMM OMMCHIBAIOTCS J/IEKTPUYCCKHUE W MArHUTHBIC IOJIA. KakoBa uX
(hu3MUecKas CyLHOCTh?
2. B ueM OTJIHYHE M CXOJCTBO YPaBHEHHH OJICKTPOJIMHAMHKH B HUHTErPAILHOW H
b depeHnuanbHON popmax?
3. KakoB ¢usuyeckuii cMpici Bektopa [[oMHTHHIA W B KaKHX ¢IMHHULIAX OH u3mepsiercsi?

4, [3],m 7a: 2,13;2,23.

Bapuaur 4

| OmmumuTe MOBEICHHE CHIOBBIX THHUI BEKTOPOB IEKTPHUECKOrO M MarHMTHOrO MoJeH.



OnuiuuTe cBOMCTBA ypaBHeHUH Makcsesa.
O6BACHUTE HHTETPATbHYIO H AU epeHIHaIbHy o TeopeMbl [IoHHTHHTA.

(3], m. 7a: 2,14; 2,26.

Bapwuasnr 5
Kak cBSi3aHbl BEKTOPBI 21eKTprueckoro nost E i D, BeKTOpbl MarHWTHOTO MO Hwu B?
B uéM CMBICIT TAKUX CBs3eH?
OnuuMTe YacTHhIE Cily4an ypaBHeHHH Makcsera.
[Tpoanamu3upyiiTe ¥ OOBACHUTE MOSBICHHE B3AUMHOH OHEPrHH IPH PacCMOTPEHHE
TOJTHOM SHEPTHHU JBYX IEKTPOMATHUTHBIX MOJIEH.

[3],m. 7a: 2,16;2.27.

Bapuant 6
Jlaiite ompejeNeHHe TOKAa NPOBOAMMOCTH H TOKa cmemleHHs. B uem pasanune u
CXOJICTBO 3TUX TOKOB?
B ueM cyThb MeTOJla KOMIUIEKCHBIX AaMIUIMTYJ ¥ 3a4eM OH [NpHUMEHSeTCs B
SNEKTPOIHHAMHUKE?
OnUIIKTEe MATeMaTHYecKylo MpOLEAypy IIpPH TOAYYEHHH BBIDOKEHHsS Ui CKOPOCTH
pacnpocTpaHeH s JHEPTHH JIEKTPOMArHUTHOI'O MOJIsL.

3] & Tz 2,17, 2,31.

Bapuant 7
ITpuBeuTe c1ocol K1accH)UKaIuy JIEKTPOMATHHTHBIX SB/ICHHH.
Hanumure ypaBHeHHe MakcBe/uia B KOMIUIGKCHBIX amruintyiax. OOBACHUTE B H4eM HX
OT/IMYME OT 3aMKCH Yepe3 BPeMEHHbIE (yHKIUU?
[IpuBeanTEe aHAIUTHYECKHE PACCYXkKJEHHs O 3aKOHE COXPAHEHHMA 3apsia W ypaBHEHHE

HETIPePBIBHOCTH.

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

BapuanTt 8
Jlalite ompeieiieHHe MOHATHAM HICATbHBIH [POBOAHUK H uaealbHbIi JU3TeKTpHK. B
YyeM CMBICJI YTOYHEHHS NOHATHH POBOJAHUK H JIMIIEKTPUK?
OGBACHUTE CMBICT BBEICHHS KOMIUIEKCHBIX JMOJEKTPHYECKOH M MarHHTHOH
[IPOHUIIAEMOCTEH.
[IpuBenuTe ¥ OOBSCHUTE ypaBHeHHe OamaHca I CPEIHHX 3a TCPHOA 3HAYCHUH
MOIIHOCTEN B OrPAHUYEHHOM 00BEME.

[3], ;. Ta:2,19; 2,22.



Bapuant 9
[IpuBeguTe C€rocod knaccuUKalME Cpel ¢ TOYKM 3PEHHs HX DICKTPOMATHHTHBIX
CBOMCTB.
YTo MOHMMAIOT I10J TPAHHYHBIMH YCIIOBHAMH H Ul KAKHX Lienieit OHM TPUMEHSIOTCA?
[lepeuncnnte TpaHWYHbIE — YCIOBHA I TAHTeHIMAIbHBIX M HOpPMaJIbHBIX
COCTABJISIONMIMX. YKaKHUTE HA YacTHBIC ClTydaH.
HanuiuTe 1 00bICHUTE cMbIci TeopeMbl [IoHHTHHIA 18 KOMIITIEKCHBIX MOIIHOCTEM.

[3], o 7a: 2,20; 2,24,

Bapuant 10
Ipuseute crocod rpadpuyeckoro u3obpakenust nojei. Kak BBINIAIUT 00o01eHHoe
muddepeHuranbHoe ypaBHEHHE THHUMH nons?
OMUIIMTE MaTEMaTHYECKHE TIPUHLIMITBI HCCIIeI0BaHHS IPAaHNHBIX yCIIOBHUH.
ChopmupyiiTe M ONHUIUKTE YPABHEHHS GanaHca JUIi KOMIUIEKCHBIX MOIIHOCTEH
NPUMEHHTENIBHO K 00BeMy, OrpaHHYCHHOMY 3aMKHYTOH H/€aIbHO IIPOBOSIICH

[IOBEPXHOCTBHIO.

[3),n. 7a: 2,21; 2,25.

KouTpoabnas pabora Ne 2

BapuanT 1
OnmimuTe MareMaTHdeckne npeobpa3oBanis ypaBHeHHH MakcBeia, MPUBOALIME HX K
ypaBHeHUAM [ ebMroJbua.
JlaiiTe onpeieNieHue MI0CKOH BOJIHEL. [Toyemy I10CKast BOJIHA HE MOKET CYIIECTBOBATD B
JIeHCTBUTEIBHOCTH?
[TosicHuTe TMOJy4YeHHE BBIPAKCHHA UL ($hazoBOro MHOKHTEJIS MJIOCKOW BOJIHBI,
pacnpoCTPaHsIOLIEHCs B IPOM3BOJIBHOM HAMPaB/ICHHE.

(31570 X7 64,

BapuanT 2
OOBACHUTE CMBICI BBEICHHS BEKTOPHBIX H CKQISIPHBIX OICKTPOAMHAMMHUCCKHX

[MOTCHIIHAJIOB.

Sanumure auddepeHIHanbHbe  yYpPaBHEHUS mtockoit BonHbl. Kak BBIMISAAT  HX
peteHus?
CpaBHuTe  pe3y/IbTaThl — PacCesHUs [JJOCKOW BOJHBI ~Ha TpaHHIe pasjaeia

JADIIEKTPUYECKHX CPEJI TP HOPMAJIBHOH 1 napasuieIbHOM MoJSpH3annsX.



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

BapuanT 3
[lepedHCiUTe XapaKTePHCTAKH ICKTPOMArHHTHBIX BOJIH.
Kak o6pasyercs Bektop [ToHHTHHIA B [IJIOCKO# BOJIHE U YeMy OH paBeH?
TMosicHuTe GU3MYECKYIO CYIIHOCTD M YCIIOBHS N0JHOI0 MpeloM/ICHHA [UIOCKOH BOJIHBI Ha
rpaHulle pa3ziena AMIIeKTPHIECKHX CPetL.

[3], . 7a: 5,115 6.7.

BapuanT 4
Kax 3anucsiBaeTcs GpopmyJia [uist TOCTOSHHOH pacrpocTpaHeHus?
[ToueMy B MCCIIE0BAHUAX TUIOCKHX BOJIH OTCYTCTBYIOT IPAHHHBIC ycnoBus?
[MosicHuTe (PU3MUECKYIO CYLIHOCTh, M YCIOBHs MOJHOrO BHYTPEHHEIO OTpaXkeHUs Ha
rpaHuIle pasfiena JUdJIeKTPUYECKUX CPel. Kakne BOJHBI HA3bIBAIOTCS HAINPABJISEMBIMH,
MOBEPXHOCTHBIMH?

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

BapuanTt 5
[osicuuTe Qu3nyeckuii cMbICi (Ha3oBoH nocrosHHol. Kak oHa cBs3aHa ¢ napamMeTpamMi
cpenbi?
YTo MmoApasyMeBaeTCs MOJl XapaKTePUCTHICCKUM CONMPOTHUBIICHHEM nockoit BonHbI? K
yeMy MPUBOJUT KOMITIEKCHOE 3HAYCHHE XapaKTePHCTHHECKOrO COMpPOTHBIICHHSA?
OnuimuTe OCOGEHHOCTH paccesHHs IUIOCKON BOJIHBI IPH TMaJeHHE HA IPpaHHULy ¢
MOTJIOLIAIOLIEH CPeIoH.

[3], 1 7a: 517; 6.16.

BapuaHT 6
TMosicuuTe GU3UYECKHI CMBICI OCTOSHHOH 3aTyXaHH. Kak oHa cBsi3aHa ¢ 1apameTpamu
cpenbl?
OnHmuTe OCOOEHHOCTH PACIPOCTPAHEHHs IUIOCKHX BOJH B BakyyMe H HICATBLHOM
nuanexTpuke. YTo moapasymeBaeTcs MOl MOHATHEM ¢BOGOJIHOrO MPOCTPaHCTBA?
CdopMyaupyiiTe H ONHUIINTE YCIOBHS NPUMCHACMOCTH NpUOTIKEHHBIX [PAHHYHBIX
ycnosuit Llykuna — JleonToBHYa.

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

Bapuant 7
JlaiiTe onpeaesenne $HazoBoil CKOPOCTH U JUTMHBI BOJTHE.

OnuuuTe 0COOEHHOCTH paCHPOCTpaHeHHH [IJIOCKHX BOJIH B peaJIbHbIX ITpOBOAHHKAX.



Kakxe OCOBEHHOCTH MPOSBISIOTCA NPH TAaJeHHH TIOCKOH BOJIHBI HA [I0BEPXHOCTh

MIeQTbHOTO POBOHHUKA?

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

Bapuant 8
Hamumure ¥ 06bsicHuTe GOPMYJIbl pelIeHHI HEOTHOPOAHBIX ypaBHeHH# ['enbMronbla.
OnuiKTe MOJISPU3alHOHHbIE CBOUCTBA IUIOCKO# BOJIHBL. B KakoMm ciiydae IoJisipH3alis
GyneT TMHEHOH, KpYroBOH, UIUIITHYECKON?
B uyeM CyTh I[OBEPXHOCTHOIO sdpdexra? Kak u Ui 4ero BBOJMTBCS TIOHATHE
SKBUBAJIEHTHOTO MOBEPXHOCTHOTO TOKA?

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

BapuanT 9
3anumuTe ypaBHeHHss MakcBelia € y4eTOM ~ MAarHMTHBIX 3apsi/loB M TOKOB.
Cdopmynupyiite NpHHLIHKI IepecTaHOBOYHOM JBOHCTBEHHOCTH.
OmnUIMTe OCOOEHHOCTH PACIpOCTPaHEHMs ILIOCKHX BOJTH B CPEIC € POBOIUMOCTBIO
oTaMuHOii or Hyns. Yro nozapasymeBacTCs  IMOA jucriepcuelt W TayOMHOM
IPOHUKHOBEHHSA?
UT0 110/1pa3yMeBaeTcs 1o/ MOBEPXHOCTHBIM CONPOTHBICHHEM peaibHOro IPOBOIHAKA?

[3];1; 7a 531; 6.33.

Bapuant 10
Cdopmynupyiite Teopemy eIMHCTBEHHOCTH VLA BHYTPEHHMX M BHEIIHHX 3aj1ad
JIEKTPOTMHAMHKH.
OnumMTe OCOBEHHOCTH PACIPOCTPAHEHHs ITOCKUX BOJIH B peajIbHBIX AUBJIeKTPHKaX?
Kaxum oOpa3om onpeiessoTes MoTepH B [IPOBO/THUKAX?

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

KonrpoasHast pabora 3

Bapuanr 1
Uro 1opasyMeBaeTcs Mojl 3/IEMEHTApHBIM JJICKTPHHCCKIM uzmyqaresnem (OOU)? Kaxum
0Gpa3OM OATBEPHKAAETCs ero 61M30CTh € H30TPOIHLIM u3ayuarenem?
TosicauTe pusudeckuii cMpici temmbl JIoperua. CBsi3b MEKIY KaKMMH BeJTHYNHAMH OHA

yCTaHaBIHUBAET?

3]0 7a: 11,9; 12.1.



BapuanT 2
ONMIIHTE MaTeMaTHYECKHe IPe0OPa3oBaHUs, B X0/1€ KOTOPBIX ONPE/e/sIeTCA BEKTOPHbIH
neKkTpHuecKuii noteHnuan as D9U.
Kak, ucrnoss3ys nemmy JIopeHIia, aHaTMTHYECKH CHOPMYIHPOBATE TEOPEMY B3aUMHOCTH
IS DIIeMEHTAPHBIX H3/TydaTesen?

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

Bapuant 3
OmumuTe MaTeMaTHyeckme mnpeoOpasoBaHMs, B XOI€ KOTOPBIX — OMpPE/IC/IAIOTCA
cocrapJsromue noust DOU.
Kakum 06pa3soM M TS Yero BBOATCS SKBUBAJICHTHBIC HCTOYHHKH JJICKTPOMArHHUTHOTO
noas? ChopMyIUpyiiTe CBA3b NPHHIMITA YKBHBATCHTHOCTH C IPHHIHMIOM [roiirenca.

[Bla e 11115 123,

Bapuanr 4
Cohopmynupyiite noHsaTHe OMMKHEH H nanpHeilt 30H DDW, cpaBHHTE CBOHCTBA
371€KTPOMArHUTHOTO 110715 B 30HaX.
Yro coboii npeacrasser aemenT [olirenca? Kakumu HanpasIeHHRIMH CBOMCTBaMH OH
obnanaer?
[3], m. 7a: 11.12; 12.4.

Bapuasr 5
[Ipoananu3upyiite oOlIMe BBIPAKCHHA 7 COCTABIAIONIMX  MOJA D51 u ux
npeoGpa3oBaHHyI0 (pOPMyY B AaibHEi 30HE.
ChopmynupyiTe CTPOryIO MOCTAaHOBKY 314K adpaxuum.
[3], 1 7a: 11,133 12.5,

BapuanTt 6
JlaiiTe omnpejesieHHE HarpamMMbl HalpaBJICHHOCTH DOU, wu moctpoiite €€ B
MEPHIHOHATLHON 1 9KBATOPHAILHOI IIOCKOCTSX B HOPMHPOBAHHOM BHJIC.
B uém cyth npubmmkenus [roiireHca — Kupxroda mpu  pelreHne AnpaKiHOHHbIX
3anay’?
[3], m. 7a: 11.14; 12.6.

Bapuant 7



1. OGBICHHTE MPOLECC BEIYUCICHUS MOIIHOCTH H CONPOTHBIICHHS U3TyHCHUA 29U.
2. CdopMmyaupyiiTe ¥ ONMIIATE OCHOBHBIC OTallbl PCLICHHS 3a/1a4H qudpakiuy  Ha
KpYTOBOM METATHYECKOM LIMITHHPE.

3 Bl 1kASg 120

BapuanT 8
1. Yto nmoHHMAaETCs IMOJI AJIEMEHTApHbIM MarHUTHBIM H3JIydaTesieM (OMMH)? Kak momy4uuThb
BHIp@KEHHE [UIs cocTaBisomux nons MU, uenonbsys aHalOrHYHbIC BHIPAKCHUA 1A
D0U?
2. TlosicHUTE OCHOBHBIE IPHHIIMITBI METOJ1A TEOMETPHYECKOH OIITHKH.

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

BapuanTt 9
1. Vkaxure OTIMuMs W cxojcTa nojeir DDOU u DMU B panbHei 30HE € M0JEM IJIOCKOH
BOJIHBI.
2. Cdopmynupyiite OCHOBHBIE OCOOCHHOCTH PEIICHHS AA(PPAKIHOHHBIX 3a/1a4 METOIOM

KpaeBbIX BOJIH.

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

BapuanT 10
1. OOGbACHHTE TPOUEAYPY Nepexoja OT SKBUBAICHTHOrO MAarHMTHOrO TOKa K peajyibHO
CYIIECTBYIONIEMY HANPSDKEHHIO B Clydae OJIEMEHTApHOro IIENCBOrO  HM3IyHatesi.
Ipuseaute apyrue THibl SMU.
2. B ueM CyTh METOJa F€OMETPUYECKOH TeopuH Ju(paKiiu? CpaBHUTE €ro ¢ METOJOM
reoMeTPUYECKOH ONTHKH.

3. [Bm7a 11.19; 12,19,

7.YUYEBHO-METOJINYECKOE U THO®OPMAIIMOHHOE OBECITEYEHHUE
JTUCHUITJIMHBI ®PB

a) OcHOBHas 1dTeparypa:
1. Kypaes A.A., Ilonkosa T.JI., CunnusiH A.K. DnekTpoiAuHaMuka H pacripoCTpaHeHHE
panuoBosiH: yyeOHoe mocobue / A.A. Kypaes, T.JI. Tlonkosa, A.K. Cununemn. — M.
HULI Uudpa-M; Mu.: Hos. 3nanue, 2013. — 424 c.
2. Bokos JI.A. DIeKTPOIHHAMHKA H PACIPOCTPAHEHHE PA/MOBOMIH (3NIEKTPOHHbIA pecype):

yueGHoe nocobue / JILA. bokos, B.A. 3amorpunckuii, A.E. Manzens. — DIeKTPOHHBIE



rexcropsie naHHble. — Tomck: TOMCKuif TOCYIapCTBEHHBIH YHHBCPCHTET CHCTEM
YIpaBJICHHs U PAIHOIICKTPOHHKH, 2012.-301 c.

3. C6opHHK 3a1a4 10 Kypcy INEKTPOAHHAMHKA H pacrpocTpaHeHHe pajHOBOJIH / backakoB
CW. u gp., Iox pen. C.M. backakosa. - M: Bsicmas wmkoma, 2015. — 208 c.
(bubnuorexa Bal'Y)

4. DNeKTPOJMHAMHKA M PAcIpOCTPAHCHUE PAAMOBOIH: METO. Ykazauus K 1abopaTopHbIM
paGoTaMm 1o Kypey “DJIeKTpOAHHAMUKA ¥ PacIpOCTpaHCHHE paaoBONIH” LISl CTYACHTOB
crienansrocty  11.03.03  aneBnodt  Gopmel obyuenus/ HI'TY um. P.E,Anekceesa:

coct.:C.M. Huxynun, E.A. JleGenesa - Huxuui Hosropoj, 2015. 63c.

6) JloroIHUTEIbHAS IMTepaTypa

1. Mangens A.E. PacnpocTpaneHHe paJdOBOJIH (37MeKTPOHHBII pecypc): yueOHoe nocobue /
AE. Mauzens, B.A. 3aMOTpMHCKHH. - DJIEKTPOHHBIC TEKCTOBBIC JAHHBIC.  —
IeKTPOHHbIE TEKCTOBBIE JaHHbIe. — TOMCK: ToMcKHil TOCYAapcTBEHHBIH YHUBCPCHTET
CHCTEM YIpaBICHUs ¥ PaTHOICKTPOHUKH, 2012.-163 c.

2. T'puropses  A.Jl.Metonbl BBIMMC/IUTEIBHON  JIEKTPOJMHAMHKA  [DJIeKTPOHHbIH
pecypc]/I'puropbes A.JL.-DnexTpon. TexcToBbIe nannble.-M.:OU3MATIINT,2012. -432
c.

3. DnekTpoauHamuka: YueGHoe mocobue / 1.®. Byaarsu, B.®. Jly6posun, A.C. Curos. -
M.: Ansda-M: HULL UTHOPA-M, 2013. - 304 c.

4. Epnoxkumos 0. K., Jlunasans B. P, I1lep6axos . M.

LabVIEW s pagidOoHHXKeHepa: 0T BUPTYaJIbHOM MOJIEIH JI0 PeajibHOTO npuoo-

pa. — M.: IMK Ilpece, 2012. — 400 c.



8.MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
JUCHUIIINHBI ©PB

MartepHalbHO-TEXHHUECKOEe 00ecreYeHHe AUCIUIITHHBI BKITFOYacT:

—  7a60paTOpHBIE MAKEThl U M3MEPUTEIBHOE 000PY/I0BAHHE CICLHATH3HPOBAHHOH nabopaTopuu
(510-3) no mucuunuae OPB (3 naGoparopubie padoTEI): ['4-114, T4-37A, T'4-80 - 2 wr.,
V2-8, B3-38 - 3wr., BMT-/I, [16-23A;

—  KOMIIBIOTEPHI CO CMEHATH3HPOBAHHBIM MPOTPAMMHBIM 00€CTICUCHHEM LabVIEW (8 wr.) B
CcHennann3npoBanHoii naboparopuu (504-3) st BbINOJIHEHUS BUPTYaIbHBIX 1abopaTOPHEIX

pa6oT no aucuumumHe ®PB (3 BUpTyanibHbIX padoOTh).

[IporpamMma cocTaBlieHa B COOTBETCTBHU ¢ TpeDOBaHHEM ®I'OC BO no HampaB/ICHHIO

11.03.01 PaguoTexXHHKA.

PaGouyio mporpammy coctasu npodeccop kadeapbt PT u PC % B.M.Taspuios

Penensent(bl) Lenepanpupiii gupektop OAO  “Bnaaumupckoe KB PamuocBsizu”

/%% A.E.bornanos
[IporpamMma paccMOTpeHa 1 0/100peHa Ha 3acelaHuu kapenpsl PT u PC
[potokon Ne_ /A~ ot J£. 7. /7 roa.

3asenyroumii kadenpoit PT u PC e O.P. Hukutun
(

PaGouyasi mporpaMMa paccMOTpeHa H 0Ji00peHa Ha 3ace/laHHH y4eOHO-METOIMUECKOH KOMHUCCHH
HanpasJIeHHS

Mpotokon Ne_ & ot %/ 7, /2 rona.

-
L4

[Tpencenarenb KOMHCCHH O.P.Hukutun




JIMCT NEPEYTBEPKJIEHUS
PABOYEM IMPOI'PAMMBI JUCUUATIJIMHBI (MOAYJIA)

PaGouas mporpamma onobpena na 75/ /¢ yuebubiii rox

[TpoTokoJ 3aceanus Kapeapsl Ne / ot/ LZ /ZTona
/ —
3aBeaylommil Kadeapoi > L/ ey ileyZee é7
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3aBenyromuii Kadeapoi 5 O it 72 2 e «7

Pa6Goyas nporpamma o00peHa Ha (r'/y o 4;[ yueOHbIN TO
IIpotokon 3aceanns Kapeapbt No /-~ ot :57 A v‘ﬁ’ﬁa
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[Ipunoxenue

MuHHCTEPCTBO 00pa3oBaHUA U HAYKH Poccuiickoii @eaepaunn
denepanbHOe roCyIapcTBEHHOE OIODKETHOE oOpa3oBaTenbHOE YUPSKIACHHE
BBICIIIEr0 0Opa30BaHUs
«BagiuMHUpPCKHil rocy1apcTBeHHbIH YHHBEPCHTET
nmenn Asexcanapa Ipuropsesuya u Hukosas I'puropsesuya CTosIeTOBBIX»
(Bal'y)

NHCTUTYT

Kadenpa

AKTyallH3upOBaHHasA

paboyas iporpamma

paccMOTpeHa M 0/100peHa

Ha 3acelaHuu Kadeapsl

nporokoii Ne ot 20l6r.

3apeaytomuii kadeapon

(noanuce, GUO)

AKTyanusauusi padoyeil nporpaMMbl AHCUHILIHHbI

(HAHMEHOBAHHE THCLHILTHHBI)

HanpasrieHue moaroToBKU
[Tpoduns/mporpaMma mnoAroTOBKH
Y poBeHb BbICIIEro o0pasoBaHHs

®opma 00y4eHus

Bnagumup 2016



Pabouas mporpamma y4e6HOI auCHHMIHHBL AKTyaJIM3UPOBAaHA B YaCTH PEKOMEHyeMOM

JIHTEPaTypHl.

AKTya/IH3allusi BBIIOTHEHA:

(noamuce, gomkHoCTL, PHO)

a) OCHOBHAs TUTEepaTypa: (e bonee 5 knue)

0) JonoNHKUTe b HAS THTEpPATYpa:

B) IEPUOAUYECKHE H3IaHUS:

B) HHTEPHET-PECYPCHI:




