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1. HEJA OCBOEHUS JUCHUIIIMHBI

LlensiMH OCBOEHUSI TUCHMIUTMHBI «DJIEKTPOMArHUTHBIC I10JIL ¥ BOJIHBD (OMII u B)
SBJISIFOTCSL:

1. YcBoeHHE OCHOBHBIX MOHSATHI T€OPEM U NPUHLUIIOB TEOPHH 3JICKTPOMArHMTHOIO MOJIS;

2. AHanu3 3aKOHOMEPHOCTEH BOJHOBBIX IPOIECCOB, BKIIOYAsd OJICMEHTHI TCOPHH
TU(paKLUU U U3ITyYCHHUS;

3. Tlonyuenue Ga30BbIX U YIIIYONEHHBIX 3HAHWH JUIs YCIIEUIHOTO OCBOCHMS JIMCLHMILTIMHbI
npodeccnoHaNIbHOr0 [IMKJa, CBS3aHHBIX C pasHbIMH cdepaMH JeATeIbHOCTH
CIIEIUAINCTA:

—  IPOEKTHO-KOHCTPYKTOPCKOM;

—  IPOU3BOACTBEHHO-TEXHOJOTHYECKOH

—  Hay4YHO-HCCJIeJ0BaTEIbCKOM;

= CepBI/ICHO-3KCHHyaTaHHOHHOfI.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucnummna OMIT u B:

— wunpekc: b1.6.18;

— 0a3oBas 4acTb.

Vememnoe OcBOeHre IUCIUIUIHHBI MpeanoyaraeT 3HaHWe OOLIMX pa3/IesioB BBICIIEN
MaTeMaThKe, (U3UKH, OCHOB TeOpuM uemed. M3  crnenmanbHpIX — pasieioB MAaTCMaTHKH
CTYIEHTAM JIOJDKHBI OBbITh M3BECTHBI OCHOBHBIC OINEPALMK H TCOPEMbl BEKTOPHOI'O aHaiM3a,
MaTpuuHas anreOpa, Teopus (QyHKIHI KOMIJIEKCHOrO NEPEMEHHOTO.

Ocpoenue jucuummasl  OMII u B HeobOxoaumo, Kak [pe/IIeCTBYIOIIEH, IS
NOCTEAYIOMUX AUCUMIUIMHE: «BoNMHOBBIC NpOLECChl B TPUPOAHBIX Cpeaax». «AHTEHHBI U

MHUKPO3JIEKTPOHHBIC yCTpOﬁCTBa CpE€ACTB CBA3HY, <<COBpeM€HHbI€ CUCTEMBbI HO,HBI/I)KHOI\/’I CBS3U».

3. KOMIIETEHIIMU OBYYAIOUETOCsl,  °OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JUCHUTIJIMHBI OMIT u B

B pe3yipTare OCBOCHHS THCIMIUINHBI, 00y4aroIKiiCsl  JOJDKEH JIEMOHCTPUPOBATDH
CIIEIYIOIIIE Pe3yJIbTaThl 00pa3oBaHUA:
1. 3HaThb:
— OCHOBHBIE YPaBHEHMs IIPUHLIMITBI U TEOPCMBI KJTACCUYECKOM TEOPUHU JIEKTPOMArHUTHOIO

oJISL,



CBOMCTBA 3JIEKTPOMAarHuTHBIX BOJIH B CB060,[[HOM IIpOCTPaHCTBC H 3aKOHOMEPHOCTH HX
pacceuBaHUs Ha rpa"Hyue pasaeia cpena;

3NIEMEHTBI TEOPHH AU(DPAKIUK U TEOPUH U3JTyICHHA (OIIK-6).

YMeTh:

MaTeMaTHYECKH ONMCHIBATH MPOCTEHIIINE BOJTHOBBIE MPOLECCHI, B TOM YHCIIE HPOLCCCDI
H3JIydeHus ¥ JU(PaKIiHi 2IEKTPOMArHUTHBIX BOJIH;

hopMyTHpOBATh U PellaTh 3ala4d M3Jy4eHUs W pacrpOCTPaHCHHA 3JIEKTPOMAarHUTHBIX
BOJIH, KaK B CBOOOJHOM IIPOCTPAHCTBE, TAK H B CIIOUCTO-HEOAHOPOHBIX Cpeiax (OIIK-

6).

Buaners:

MeTOJaMH pelIeHHs NPUKIIHBIX 3a1a4 KJIACCHUECKON TEOpUH DJIEKTPOMArHUTHOIO
TONIA; OCHOBAMHM MATEMATHUYECKOro MOJCIMPOBAHUA DJICKTPOMArHUTHBIX nojae B
3aayax U3jIydeHust 1 AHQPaKIid, B TOM YHCIIE, C IOMOMIBIO 5BM;

IPAaKTHIECKHMH HaBBIKaMH H3MEPEHUS JIEKTPOMarHUTHBIX roJieli B PU3HUECKUX
3a7a4ax paccesHus, BO30YKIEHUs U MPPaKIiy € TOMOLIBIO COBPEMEHHOM

usmeputensHoi annaparypsl (OITK-6,1TK-17).



4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI OMIT u B

O61@st TPYI0EMKOCTh IUCIUILIHBI COCTABIISIET 6 3a4€THBIX €/IMHHLL, 216 JacoB.

DopMbl
Buzbl yueOHO paboThl, BKIIKOYas TEKYLLEro
g_ CaMOCTOSATENbHYIO paboTy CTYEHTOB | O6beM y4eOHOI KOHTPOJIS
= 3 1 TPYIOEMKOCTb (B 4acax) paboThI yCIeBaeMOCTH
No Paznen 8 § = _ C MPUMEHEHHUEM (no neoenam
Wn | AUCUMILTHHBI 2 = < | 51 S E £ o o | MHTEDAKTHBHBIX cemecmpa),
Ol g = § £ g3 5 8 o | ¥ METO/10B dopma
T 5 E S g8 & % 6 = | (Buacax/ %) MPOMEXKYTOUHOM
= 8 O Q vl T <
S o &3 8¢ aTTecTaluuu
= (no cemecmpam)
1
Beenenue
4 I 0,25
2 | DNeKTpOMarHur-
et 41110751 1/57
napa-MeTpbl 3
cpen
3 | OcHOBHbIE ypaB-
- 42| 1 I 3 1/50
3JIEKTPOHU-
HaMUKH
4 | 'paHUYHbIE 4 3 | | 3 1/50
yCJIOBUS]
5 | OHeprus
SIRICLPG- 4 3 1/50
MarHMTHOTO 4 1 1
noJsist
6 | BosaHoBbIe 4 5 | | 3 1/50
ypaBHEHHs
7 | Inockue
MMEKTPOMArHuT- |, | ¢ | | 4 3 4/66 )
HbIE BOJIHBI B PelTunr-
OJHOPOIHOM KOHTpOJIb |
M3OTPOMHOH 417 1 1 5 1/50
cpene
8 | BosHoBble siBie- | 4 8 1 1 6 3 5/60
HUSl Ha TPaHMLE — l 1 . 1750
pasgena  ABYX
cpen 4 |10 1 1 3 1/50
4 |11 1 1 3 1/50
9 | TloBepXHOCTHBIN 4|12 1 | 3 1/50 Peiftunr-
3 ekt KOHTpPOJIb 2
W3znyueHue 4 | 13 1 1 4 3 4/66
10 | 37€eKTpOMarHuT- 7112 T 1 ; 1750
HBIX BOJIH
11 | OcuoBHbie Teo- | 4 | 15 1 1 3 1/50
peMBI  BJIEKTPO-
p— 16 1 1 3 1/50
12 | OcuoBbl Teopuu | 4 | 17 1 1 4 3 4/66
audpakunu = -
sjeKkTpoMaruut- | 4 | 18 1 1 3 1/50 il
KOHTpOIIb 3
HbIX BOJIH
Bceero 18 18 18 54 31/57 3auer




MaTpHua cOOTHEeCEHHs! Pa3ae/I0B TUCUMILIHHE H GOpMHPY eMBIX KoOMIeTeHIH I

KomnereHnuu KonuuecTBO KOMIETEHIUM
TpynoeMKOCThb o
Paznen IUCIUIITHHBL - e
AT AL (B yacax) X "
= <
O =
1 0,25 + 1
2 1,75 + 1
3 2 + 1
4 2 + 1
3 2 s 1
6 2 + 1
7 8 + + 2
8 14 + + 2
9 2 i Iz 2
10 8 it + 2
11 - e + 2
12 8 i * 2
% >~
Bec KoMIeTEHIHH > 924
o o
Ne o/m Tembl NPAKTHYECKHX 3AHATHI TpynoemkocTh (B
yacax)
1 VpasHeHne Makcesuia 6
2 [1nockue 3JIeKTPOMArHMTHbIC BOJIHBI 2
3 OTpaskeHHe U MPEIOMIIEHHE MUIOCKHMX 3/IEKTPOMArHHTHEIX BOJIH 4
4 DneMeHTapHble U3JlydaTe/v 2
5 WUntepdeperiins U audpakiys 31EKTPOMArHUTHbBIX BOH 4
TpynoemMkocTh (B
Ne n/m Tembl J1a60paTOPHBLIX padoT pyA (
yacax)
1 [110cKHe BOJIHBI (BUPTYaslbHast) 2
2 [Monspu3auus 3IE€KTPOMArHUTHbIX BOJIH (BUpTYyasbHas) 2
3 OTpaykeHue U MPEOMIICHHE 3ICKTPOMArHMTHBIX BOJIH Ha A
rpaHMLe pasziesa AM3/IeKTPUUECKHX Cpell
4 DjieMeHTapHbIE M3JlyYaTen 4
5 AnemeHt [tolireHca (BUpTyasbHas) 2
6 JIncdpakums MI0CKOH 571€KTPOMarHUTHON BOMHbI Ha A
METAJUTMYECKOM KPYTOBOM LIMJIMHAPE




5.0BbPA30BATEJIbHBIE TEXHOJIOTUH

5.1. AKTHBHBIE 1 HHTEPAKTUBHBIE (HOPMbI 00yUCHHS
C menblo (OPMHPOBAHMS M Pa3BUTHS NPOPECCHOHATLHBIX HABLIKOB CTYICHTOB B
y4eGHOM MpOLECCe HCIIOJIb3YIOTCS  AKTHBHBIE M HHTEPAKTHBHBIC (GopMBI  TIPOBEICHUS
ayJIMTOPHBIX 3aHSTHH M BHEAyIHTOPHOH pabotel.  OO0beM 3aHATHH, TPOBOJUMEIX C
HCIIOB30BAHMEM MHTEPAKTHBHBIX (OpM, cocTapiser 18 uaca nabopaTopHbIX 3aHATHH, 18 4Jaca
MPAKTHYECKUX  3aHATHH, 20 BHEAy[IMTOPHBIX 4acoB JUIL  BBIIOJIHCHHA Tpex AOMAaIIHUX

KOHTPOJIBHBIX padoT.

5.2. CamocTosiTe/IbHAst paboTa CTYICHTOB

CaMmocTosTebpHast paboTa BKIIOYAeT JOMAIIHIOK paboTy ¢ JICKIHOHHBIMU MATCpHATAMH
C LeTBI0 PACIIMpPEHUs ¥ YrIyOleHHs TEOPETUUECKUX 3HAHUH, MOJrOTOBKY K BBIIOJIHECHHIO H
jarmTe J1aGOPATOPHBIX PaboT, MOATOTOBKY K NMPAKTHUECKMM 3aHSATUAM, BBIIOTHCHHE 3aJaHuH,
peyCMOTPEHHBIX ~ JOMALIHAMH  KOHTPOJBHBIMHU paGoramu.  HeoOxomumble Ui
CAMOCTOSTENbHON paboThl MCTOYHHKM M IAKeTbl NPUKIAAHBIX [POrpaMM BKJIOHYCHBL B
5JIEKTPOHHOM BHJE B Y4eOHO-METOIUYECKHH KOMILIEKC, CONPOBOYKAAIONIMH  JIUCIUILIMHY.
DpPeKTHBHOMY  XapaKTepy —CamOCTOSTEeIbHOH paboThl CIIOCOOCTBYIOT — ©XKEHEIEIbHBIC

KOHCYJIbTallhuH.

5.3. KOMIbIOTEpPHBIE TEXHOTIOIMH 00yYeHHs!
15t rTy6OKOTO M KaueCTBEHHOTO OCBOCHMS IMCLMIUIAHBL CTYACHTAMH [PEIOCTABIIACTCS
5IEKTPOHHAS BepcHsl y4eOHO-METOMYECKOro KOMILIEKCA, BKIIOHAIOMICIO: KOHCIHCKT JIeKIIUH;
CGOPHHK 3ajlay; METOJMYECKHe yKasaHHsi K JIEKUMIM, K MPaKTHuCCKIM paboram, K
N1aGOpaTOPHOMY MPAKTHKYMY H CaMOCTOSITENbHOH padoTe; cOOPHUK KOMIIBFOTEPHBIX TPOTPaMM
JUISl IOAFOTOBKH K J1a60paTOPHBIM 3aHATHAM; pabouyro IPOrpaMMy; CIIMCOK BOIIPOCOB K 3a4€TY;

3aJaHUus KOHTPOJIBHBIX pa60T; TECTHI TSI IPOBECPKHA OCTATOYHBIX 3HAHHUMU.

5.4, Jlekuuu MPHUIITALIEHHBIX CIICIUAINCTOB
B pamkax kypca OMII u B npe1ycMOTPEHBI BCTPEUH CO CTICHHAIMCTAMH, B YaCTHOCTHU:

—  JIOKTOpOM TEXHHYECKUX Hayk, npodeccopoM kadenpsr AY u PPB MOU, r. Mocksa
CazonoBeiM J[.M.;

—  foKTOpOM (u3.-MaT. Hayk, mpodeccopoM BiaguMupCKOro ¢umana PAHX u I'C npu

npesunente PO Pay B.I'.



5.5. PeliTuHroBas cucteMa 00y4eHHUs
PeifTHHI-KOHTPOIIb TIPOBOAMTHCS TPH Pa3a 3a CeMECTp U MPENoIaracT OUeHKY B Oasuiax
M0 CHEIYIOUMM COCTABIIOMMM: IUIAHOMEPHOCTh  BBIIOJHEHHs JTA00PATOPHBIX pabor,
AKTUBHOCTD U CTENEHb OCBOCHUS MAaTEPHAIOB MPAKTHUECKHUX 3aHATHH, pe3y/IbTaThl BHIIOJIHCHUS

IOMAaIIHUX KOHTPOJIbHBIX paGOT.

6.OIEHOYHBIE CPEJICTBA AJI5I TEKYIIEI'O KOHTPOJISI YCINEBAEMOCTH,
MMPOMEJKYTOYHOMN ATTECTAIIMM 1O UTOT'AM OCBOEHMS TUCHUIIJIMHbI
U YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHON
PABOTBI CTYAEHTOB

6.1.Bompocs! K 3a4ery.

1. Bexrops! anektpuueckoro mois (Koncnekr nexuuit (KJI) c.4-6).

2. Bexropsl marautHoro nois (KJI ¢.6-9).

3. Knaccuduxarms cpen (KJI ¢.9-10).

4. Tpaduueckoe uzobpaxenue nonei (KJI ¢.10).

5. TlorenmanbHble ¥ Buxpesbie most (KJI ¢.10-11).

6. YpasHenwue HerpepbiBHOCTH (KJI ¢.12-13).

7. 3akoH coxpanenwus 3apsza (KJI ¢.13).

8. Tperbe ypaHenue Makcseita (KJI ¢.13-14).

9. UYerpeproe ypaBHenne Makcsenna (KJI c.14).

10. TTepBoe ypasuenue Makcsena (KJI ¢.14-16).

11. Bropoe ypasuenue Makcsesa (KJI ¢.16-17).

12. 3akon Oma B muddepenimansaoit popme (KJI ¢.17-18).

13. VTOouHeHHe MOHSTHS 0 mpoBoaHKKax U audnekTpukax (KJI ¢.18-19).

14. Tlonuas cucteMa ypasuenuit Makcsemna (KJI ¢.21).

15. Knaccudukanus snekrpoMaruuTHeIX sasiennit (KJI ¢.21-23).

16. Ypasrenune Makcseia u croponnue Toku (KJI c.22-24).

17. TpaHnyHBle YCIOBHS I HOPMAIbHBIX COCTABIMIOMIMX BEKTOPOB SJIEKTPHICCKOTO  IHOJIA.
ITosepxuocthsle 3apsiapl (KJI ¢.25-27).

18. ['paHuYHBIE YCIOBUS [UIS KACATENbHBIX COCTABIISIOMMX BEKTOPOB SJICKTPHHYECKOTO IO (KJI
c.27-28).

19. I'paHuYHBIE YCIOBUS JUIsl HOPMAIBHBIX COCTABJIAIONIMX BEKTOPOB MArHHUTHOTO MOJIA (KJI c.28-
29).

20. [paHHyHBle YCIOBHS JUI KAacaTebHBIX COCTAaBIISIOIIMX BEKTOPOB MAarHUTHOIO - IO
Iosepxuoctasiit Tok (KJI ¢.29-31).

21.TlonHas cucTeMa TIPaHHYHBIX YCIOBHH. I'paHHuYHBIC YCIOBHA Ha ITOBCPXHOCTH MACAIBHOTO
nposoxxuka (KJI ¢.31-32).

22. Banauc suepruit anexrpomarautHoro mojs (KJI ¢.32-36).

23. [110THOCTD SHEPrUHU 3MeKTpoMarHuTHOro nojis (KJI ¢.36-37).

24. CKOpOCTb pacipoCTpaHEeH sl SHEPTUH JJICKTPOMAarHUTHOT'O OIS (KJI¢.37-38).

25. VpaBHeHHe MaKCBeIIa JJI1 MOHOXPOMATHYECKOTO MOJIsl (KJIc.38-41).

26. YpaBHeHHe OanaHca JUis CpeJiHel 3a epUo MOLIHOCTH (KJI c.41-42).



27

28.
29,
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.

55.
56.
57.

58.
59,
60.
6l.
62.
63.

. YpaBHeHue Gananca 1 KOMIUIEKCHOH MOLIHOCTH (KJT c.44-47).

TeopeMa eIMHCTBEHHOCTH JUIsl BHYTPCHHEH U BHeIHel 3a1a4 d1ekrpoauHamukn (KJI ¢.49-53).
Vpasuenue [enpmronbua (KJT ¢.49-50).

DJIeKTPOAMHAMAYECKHE TTOTEHIHAIBI TS KOMIIIEKCHBIX aMIIATYL (KJI ¢.50-53).

Permenue HeonHOpoaHOro ypasHeHus [ enbmrombua(KJl c.53-54).

VYpaBHenne MakcBellia ¢ y4€TOM MarHUTHBIX TOKOB 1 3apsJ10B (KJI ¢.55-57).

[110CKHe BOJMHBI B OJHOPOIHO H30TpoIHoi# cpene 6e3 noreps (KJI c.57-62).

[I10cKKe BOJHBI B OJHOPOIHOM M30TPOIHOW cpeie ¢ MPOBOJAUMOCTBIO ommunoi ot Hyns (KJI
c.62-67).

DJIeKTpOMarHUTHBIE BOJIHBI B peabHbIX IUIJICKTPHKAX (KJT ¢.67-68).

DJIeKTpOMAarHUTHBIE BOJIHEI B peabHbIX IIPOBOJHHKAX (KJI ¢.68-70).

Honspusanust BoaH (KJI ¢.70-71).

[[;I0CKHe BOJHBI, PACIPOCTPAHSIONIMECS B MPOU3BOJIbHOM HAIIPABICHHH (KJT¢.71-72).

ITazeHHe TIOCKOI BOJNHBI HA TPAHHILY paszieNia IByX IM3JICKTPHKOB (HOpMalbHAs TIOJISPU3ALIIHS)
(KJI ¢.72-75).

[lagenre IUTOCKOW BOJIHBI Ha TIpaHMIly pasjena JByX JHDJICKTPHUKOB (mapasuiesibHas
nonsipusarus) (KJI ¢.75-78).

Y ¢/T0BHE MOJHOTO IPOXOJKIEHHS BOJIHBI BO BTOPYIO cpefty. Yroi bproctepa (KJT ¢.78-80).
TMonHOe OTpa)KeHHe OT TPAHMLbI paszieNia ABYX Cpel (IBE HMIJIEKTPUICCKHUE cpenpl) — IOJIE B
nepsoii cpeze (KJI ¢.80-85).

TMo/HOE OTpaXkeHHe OT IPAHHLBl pa3aena ABYX Cpell (1BE JIUDJIEKTPUICCKHE cpenbl) — IoJie BO
sropoii cpene (KJI ¢.85-87).

TlonHOe OTpakeHHWe OT [PAHHIbl pasfiena ABYX Cpel (AUdJIEKTPHK U M/IealbHbIi TPOBOIHUK)
(KJI ¢.87-88).

[lajeHHe TIOCKOH BOJIHBI Ha rpanuLly norsomatorei cpeapt (KJI c.88-89).

TTajeHue MUIOCKOM BOTHBI HA TPAHUILY XOPOLIO MPOBOSIIEH CPE/Ibl (KJI ¢.89-90).
[TpuGkeHHbIe TPAHMYHBIE YCIIOBHS [lyxuna-Jleontosuya (KJI ¢.90-91).

Ssnenne nosepxaocTHOro sddekra (KJI ¢.91-92).

TTorepu >Heprun B npoBoHukax (KJI ¢.92-93).

DKBUBAIEHTHBIH moBepXxHOCTHBIH TOK (KJI ¢.93-94).

[ToBEpXHOCTHOE CONPOTHBJICHUE IPOBOHAKA (KJT ¢.94-95).

lleMeHTapHBIH >1eKTprdeckuit uznyyaress (KJI €.95-96).

BeKTOPHBIH dJIEeKTPHYECKHi MOTEHIHAN Ul JJIEMCHTAPHOTO JJICKTPHHUCCKOTO usnydatens (KJI
¢.96-97).

COCTABJISIOLIME HIEKTPOMATHUTHOTO TI0JIs 3JIEMEHTapHOIO JJIEKTPHIECKOro M3y aTeiid (KJI
¢.97-98).

BIOKHSAS ¥ JaTbHSS 30HBI DJIEMEHTApPHOIO SJIEKTPUYECKOro H3JTydaTelIsd (KJI ¢.99-100).
JlnarpamMma HarpaBIeHHOCTH 3JIEMEHTAPHOTO 3JIEKTPHIECKOro H3/Iy aTeiisd (KJ1¢.100-101).
MOIIHOCTS  H3JIydeHHsl DJIEMEHTAPHOTO  JIEKTPHYECKOro  M3JydaTesid. ConpoTHBIIEHHE
m3nyaenust (KJI ¢.101-103).

[Tousitie o marautHOM TokKe (KJI ¢.103).

DremeHTapHbIH 1eneBoi usnydarens (KJI ¢.103-1006).

Jlemma Jlopenua (KJI ¢.107-109).

Teopema B3aUMHOCTH JUIS 9JIEMEHTAPHBIX w3nydateneit (KJI¢.109-110).

KBHBAICHTHBIE HCTOYHMKH ICKTPOMArHUTHOrO 1o, [Ipuniumn [ioirenca (KJTc.110-112).
Snement [tofirenca (KJI ¢.113-116).



64. Crporas nocranoBka 3anaun qudpaknuu (KJI ¢.116-118).

65. Jludpakius mwiockoi BoIHbI Ha kpyropoM munuaape (KJI c.118-123).
66. [Mpubamxenue [Noirenca-Kupxroda (KJI ¢.123-125).

67. T'eomerpuueckast ontuka (KJI ¢.125-128).

68. Merox kpaeBbix BoJH (KJI ¢.128-130).

69. l'eomerpuueckas Teopus mudpakuuu (KJI ¢.130-132).

6.2,

Texkymuit KoHTposb. TecTbl Aast PEeHTHHI-KOHTPOJIS 3HAHWK M0 JUCLHUIUIMHE

<<3J'I€KTpOMaI‘HI/ITHI)IC I10J11 1 BOJIHBD).

Jlns TectUpoBaHWs nNOAroToBiaeHo 10 BapuaHTOB 3aJaHMi, KaXI0€ H3 KOTOPBIX

COOCPKHUT 4 TEOPETHUYCCKHUX BOIIPOCa U3 Pa3HbIX pa3aCJIOB.

1.

Tectsr peTHHT-KOHTpOIIs Nel
Bapuanr 1

Jlnsg Kakoro Kiacca SJICKTPOMAarHUTHBIX SIBICHHH CIPaBe/UIMB 3aKOH IIOJHOTO TOKa B
cnenyromeii popme: § Hdl = [ J°dS; rotH = j29

1) CraumonapHoro;

2) HecraunonapHoro;

3) KBa3zucranmoHapHOro.

Kak cBsI3aHO HampaBleHHe IepeHoca MOILIHOCTH ¢ OpHeHTalued BekTopoB E u H B
IUTOCKO#M OTHOPOAHON BOJHE?

1) ITepnieHAIMKYISPHO IIJIOCKOCTH PACIIOI0KEHHUS BEKTOPOB EuH,

2) Cosmaziaer ¢ BekTopom E;

3)CoBranaet ¢ BeKTopoM H.

[losicauTe (pu3MUecKoe CoJepKaHUe 3aJa4d PacCesiHUs IUIOCKOH BOJIHBI Majarolleil Ha

IUIOCKYIO I'paHUIly pa3zeiia Cpel.

1) ®Ou3H4eCKUil CMBICT OCHOBAH Ha TPAHUYHBIX YCJIOBHSX H YCJIOBHH M3JIYYCHHS,
COIJIaCHO KOTOPOMY BO30y’KIaemasi MOBEPXHOCTh IOPOKAAET JIMIIL yXOJAIHe OT Hee

BOJIHBI: OTPAXXCHHBIC U ITPEJIOMJIICHHBIC,

2) ®u3nyecKuil CMBICI pPELICHHWH OCHOBAH HAa HCHONb30BaHHH JieMMbl JlopeHHa H
TEOpPEMBI SIKBHBAJICHTHOCTH, COTJIACHO KOTOPBIM BO30YK1aeMast IOBEPXHOCTh OPOXKIAACT

JIMIIOb YXOOAIIue OT HEE BOJIHBI: OTPAXXKCHHBIC U IPEJIOMJICHHBIC,



1.

3) du3uuecKuil CMBICT  pEIUEHHH OCHOBAaH —HA  HMCIONB30BAHMM  NPUHIHIIA
[1epeCTAHOBOYHON JBOMCTBEHHOCTH M TEOPEMbl B3aUMHOCTH, COTJIACHO  KOTOPBIM
BO3GYXK/IaeMasi TOBEPXHOCTH MOPOKIAET yXOAIIME OT HEE BOJHBL OTPLKCHHBIC H

NpEJIOMJICHHBIC.

UTo MOHMMAETCS MO IIOCKOH 3J1eKTpOMAarHUTHOM BOJIHOH?
[Tox IUIOCKOH IoApa3ymMeBaeTcss BOJIHA, PACHPOCTpaHsromascs BIOJb JIUHEHHOM
KOODJMHATBI U B JII000H (UKCHPOBAHHBIH MOMEHT BPEMCHH HCU3MCHHAT B TJIOCKOCTH,

TepIEHIUKYIAPHON 9TOH KOOpAUHATE:

- — . 0 a a
1) Il = 711y, Ez'—"Hz:O;&:a:O;é;iO;
= = ss d d a
2) 1= lznz, EZ, HZ¢07 a;a F 09& = Uy
=T Fel=0: 2L 2402 =
3) n — lZl-[Z' EZ_HZ—Os ax'dy #:Oaaz - O
BapuanT 2

HcTokamy (CTOKAMH) KAaKOTO BEKTOPA JIEKTPUYECKOIO MOJIs ABJISHOTCA KaK cBOOO/THEIE,
TaK ¥ CBS3aHHBIE YIEKTPHUECKUE 3apsAbl?

1) E;

2)D;

3) P.

Pasguuarorcs M (a3oBas CKOPOCTH M CKOPOCTb PACHpOCTPAHEHHS OSHEpruu UL
0JIHOPOIHOM TUTOCKOH BOJIHBI B cpeiaxX 6€3 [OTeph U B MOIJIOIIAIOLINX cpenax?

1) V¢|F0>V¢lo¢0; V9|o=0>V3|c¢0;

2) Voplo=0=Vploz0; Volo=0=V5|oz0;

3) Vplo=0<Vloz0; Vslo=0<V5|oz0.

TlpH Kakux YCTOBMAX B 3ajadye PACcCesHWs IUIOCKOH BOJHBI Ha IPAaHMIC pasicia

JIMBIEKTPHYECKHX CPEJl OTCYTCTBYET OTPaKEHHAs BOJIHA?
1) pu napauiesIbHON MONAPU3aLH, teQ= IS

2) Ipu HOPMAJIBHOH MOJIAPU3ALKUH, tZP= Y

3) IpH KpyroBoil MOJISIPH3AIIK, Sing=na/ni.

Yro Takoe BHGMeHTapHLIﬁ BHQKTpI/IquKI/Iﬁ U3JIy4yaTeib U KaKOBBI €ro HallpaBJICHHBIC

cBoiicTBa?



1) MMHEHHBIH MPOBOJHUK C IIEPEMEHHBIM JIIEKTPUYCCKMM TOKOM, [UTHHA KOTOPOTO <<,
F(0)=sin6; F(p)=1;
2) MPOBOAHHK C IIEPEMEHHBIM 3JICKTPHYECKUM TOKOM, nmaHoi 1<<\; F(0)=1; F(¢)=sin0;

3) pparmeHT GpOHTA PACIPOCTPAHSIOLICHCS BOJIHBI (AS<<\?); F(0)=(1/2)(1+cosh).

Bapuant 3
Kak BBIpa3uTh CPEJHHIA 32 IIEPHOJI MOTOK MOLIHOCTH 4epe3 3aMKHYTYIO TIOBEPXHOCTD S,

OrpaHHYHMBAOLIYIO 00BeM V, BKJTFOUAIOIINH CTOPOHHHE HCTOYHHKH?
a)chp = Re ¢S I1 dS,
6)Psep = gﬁs [1ds;

B)Pg,, = [, 11dS.

B yeM COCTOHMT IJIaBHOE pasjindKe BOJH B HEMOMIOMAIOIIMX 1 TOTJIOUIAIONIHX cpeaax”?
1) 6#0: Vg, Vs, Ze~f(®);
2) 6=0: Vg, Vo, Ze~f(0);
3) 6#0: V¢, Vs, ZA( ).

[Ipu KakuxX YCJIOBHSX B 3a1a4ie pacCesHUsd [UIOCKOM BOJIHBI Ha TIpaHMIE pas3lcia
JUAIEKTPUYECKUX CpeJl OTCYTCTBYET MPEJIOMJICHHAA BOJIHA?

1) ni>n2, ©>Pxp;

2) ni<nz, >Qxp;

3) ni<nz, @<Qxp.

B ueM 3aKIi0uaercs OCHOBHBIE pa3iMuMs IMOJsi DJIEMEHTAPHOIO JIEKTPHYECKOro
u3nyyartesis B OikHel U naabHel 30Hax?
1) yr>>1: Eo, H,~f(1/1); By H =Z, T = R.II;
2) yro>1: Eg, He, B ~f(14"); n>2, Pralm;
3) yr « 1: B, H,~f(1/rn); Eg /Hy = Ze; 11 = Rell.

Tect peitTuHr-KOHTpOJIs No2

Bapuanr 1

Bcerzia /1 BeKTOPa HATIPSKEHHOCTH U HHIYKIHH KOJUTMHEAPHBI?
1) E||D, H||B B u30TponHsIX cpenax;
2) E||D, H||B B anu30TPOIHBIX Cpeax;

3) E||D, H||B B rupoMarauTHBIX Cpe/iax.



2.

MoOryT M 3JEKTPHYECKHE W MArHUTHBIC COCTABJIAIOLIAC I10JI IUIOCKON BOJIHBI OBITH
CHH(A3HBI IPU PACIIPOCTPAHEHUH B NOMTIOLIAIOIIEH cpene?

1) Her;

2) Ha;

3) Tlpu nelCTBUTEIPHOM 3HAUEHUH Zc.

Yro Takoe HampasJjsieMble BOJIHbI? Kora oHU SBIIAIOTCA [OBEPXHOCTHBIMHU?

1) BonHa, pacmpoCTpaHSIOIIA’Cs BOJIb TPaHMIBI pasjiena; HarpapjieMast BOJIHA C
SKCIIOHEHIIMAJIBHO YObIBaIollass B HOPMaIbHOM HAaIPaBICHUN K HaIpaBIIAOLIEN
MIOBEPXHOCTH,

2) Bomna, pacmpoCTpaHSIOMIAACS MEPHEHANKYISAPHO TIPAHHIBI pasiea Cpel BOJIHA
HKCIIOHEHIHAIBHO yOBIBAIOIAs B HAIIPABJICHUH PacIIpOCTPAHEHHS;

3) BouHa, pacmpocTpaHsomasics BI0Ib JMHEHHOW KOOPAUHATHI; BOJIHA ¢ HCM3MEHHBIMU

rnapaMeTpamMi B IIJIOCKOCTH HepHeHIII/IKyJTHpHOﬁ HalpaBJICHUIO pacIpoCTpaHCHHA.

Kak HalTH I0Je 3JIEMEHTAPHOTO MArHMTHOrO H3JIydarells, HCIOJb3ys IPHHINIL
IepecTaHOBOYHOM JIBOMCTBEHHOCTHU?

B BBIPAXKCHUAX JUIS TI0JIg DJIEMEHTApHOI'O JJICKTPUUECKOT'O u3jydarels OCymeCTBUTb
3aMCHBI:

DEoH;, Ps—I™u, & —¢g;

NE o MR s —0™u, & —&;

NE o H PSs —I™ u, o .

Bapuanr 2
Kakoii xapakTep OyIeT UMEThb JIUJIEKTPHYECKas NPOHUIACMOCTh: CPE/bl HEOHOPOIHOM
M30TPOITHOM U CPeJIbl OHOPOIHON AHU30TPOITHON?
1) e=f(P) ; e=(lell;
2) e=f(P) ; e=const,
3) e=llel| ; e=f(P).
KakiM COOTHOIIEHHEM CBSI3aHbl MOINEPEYHbIC COCTABJIAIONIME [UIOCKOH  BOJHBL

PACIPOCTPAHAIOLIEHCS B OOKUTEILHOM HAIPABIECHUE KOOPIHHATEI Z?

1) H, = 1/2'6[1251];

2) 7'1_1 = Zc[l—zﬁ;l;



3.

3) Hﬁ:zc[fsliz].

B Kakux TpejieNax JeKUT 3HaueHue (pasoBoi CKOpOCTH HAMPABIAEMOH IOBEPXHOCTHOM
BOJTHBI HA [PAHUIIE Pa3/iena AUIICKTPUIECKUX Cpen?

1) vo1<VY<V02;

2) Vo1>Vp>V02;

3) c<vgp<vo2.

Kak BBIYUCIHTH MOIIHOCTh H3JIYYEHHs JIEMEHTAPHOIO 3JICKTPUIECKOro U MarHHTHOTO
u3jryyatesnen?

1)Pgep = $.1ep dS;

2)Pyep = [ Tlep dS:

3)Psep = J, Mep dV.

BapuanT 3
Kakxum I'PaHUYHBIM YyCJIOBUSAM yﬂOBHeTBOprIOT HOpMaJIbHbBIC U TaHIr¢HIUaJIbHBIC
COCTAaBJISIFOLIIUEC 3ﬂeKTp0MaFHI/ITHOFO [10JI1 Ha TIpaHUIC pasaeiia cpea € pa3JH/ILIHI)IMH
3HeKTpOﬂHHaMquCKHMH napaMeTpaMH?
1) E1=Eas; Hi=Hax, Din=D2n; Bin=Ban;
2) D1=D2y; B1:=B2:; E1n=E2n; Hin=Hazn;
3) Elt:EZr; Hin=Han; D1n=D2n; Bin=Ban.

Kak BHIISAAT (a30Bblil MHOKUTEIb IJIOCKOH BOJIHBI, pacIpOHSIOUIECHCs B HAllPABICHUN
7', cOCTABIISIONIEM C OCSIMU JI€KapTOBOW CHCTEMbl KOOPIHHAT YIUIBL P, Py @,?

1) e—jkz’ - e—jk(xcoscpx+ycos<px+zcos<pz);

Dy g = o IK(xtgQx+ytgpx+ztgPz),

3) e—jkz' = e—jk(xsin(px+ysin(px+zsinqoz)'

Kak CBS3aHBI MEXKy cobOi (a3oBas CKOPOCTb H CKOPOCTb PACIPOCTPAHEHHS SHEPruH
HATIABIEMOil  [IOBEPXHOCTHOH  BOJIHBI, ~CYIIECTBYIOUICH Ha TpaHAUC  pasjena
JUDIIEKTPHUECKUX cpef?

1) voVs = Voi;

2) Vo=05,

—
3) VoVy = Vi



4.

3)Pyep = (Rz/2) &

Yro MOHMMAETCA I0J CONPOTHBIICHHUEM H3TYUYCHHS AJIEMEHTAPHOTO JJIEKTPUIECKOIO

n3nyyatens? Kakos ero gpusudeckuit cmpicn?

1)Pgep = I°Ry/2;1° = const,Rs 1 Pyep s
2)Psep = UZ /2Ry ; U = const, Ryy 1= Py L

2
dS, Rs T- PECP T.

Hom

Bapuant 4
Kaxue rpaHuuHbIE YCIOBHS BBIIOJHSIOTCS HA IOBEPXHOCTH HCAIBHOTO MPOBOJHHUKA?
1) E1-=0; Hin=0;
2) E]n=0; Hl‘r:O;
3) TeBre = Ze, [T

Ompe/ennTe MOISPU3ALHMIO TIIOCKOH BOJHBL, PACIPOCTPaHAIONIel BAOIb KOOPHHATDL Z
W OGpA3OBAHHYIO HATOKEHHEM JBYX OPTOTOHANBHO TMOJAPH30BAHHBIX BOTH OJHOTO
HATIPABNEHHS: Epy = By + Epp = (1,A+1,B)e/*, ecim dasei BomH coBmagarot
(A = Ael®, B = Bel¥):

1) nuHelHa;

2) Kpyrosasi,

3) sy THYECKAs.

Kakie ocOOEHHOCTH HaOIOIaI0TCs B CIydae HAKJIOHHOTO MaJeHHUs IJIOCKOM BOJIHBI U3
JMBIEKTPHKA Ha TIOCKYIO HIEaIbHO IPOBOISNLYIO OBEPXHOCTH?

1) moIHOE BHYTPEHHEE OTPAKEHUE NPHU JIFOOOM YIJIe NaeHU;

2) NOJIHOE BHYTPEHHEE OTPAKEHUE IIPU P> Prp;

3) mOJIHOE BHYTPEHHEE OTPAKEHUE MTPH O=@5.

UT0 OHMMAIOT [01 [IOBEPXHOCTHBIM CONPOTHBICHHEM MPOBOJIHHUKA?

5 T — 7.9
1) Zs, Eg = Zg)”;
2) Zs, E = 2c[A, 1

— (122
3)Rz, chp = (I~ Rz)/z-
Tectrl pedTHHT-KOHTPOJIS No3
Bapuanr 1

Kakoe COOTHOLIEHHE MOYKHO paccMaTpHBaTh B KaueCcTBE KPUTEpUS ACNICHHUA CPEIl Ha

IIPOBOJHHUKH H ,HI/ISJICKTpI/IKI/I?



2

3,

4.

1.

2.

g

1) Z;— > 1 — IpOBOJHHUKH, & 1 — IU3JIEeKTPHKH,
a

WEq

a

2) <« 1 — NpOBOJIHHUKH, ﬁ > 1 — IUAJIEKTPUKH;
a

weg

3) —— <« 0 — MPOBOIHHKY; 7 = 00 — IUINTEKTPHKH.
WEg (AT

a

Onpe e IuTh MOJAPU3AIMIO TLIOCKOI BOJIHBI, PACIPOCTPAHSFOIIEHCS BIOMIL KOOPMHATEI
7, W 06pa3oBaHHYI0 HATOKEHHEM IBYX OPTOTOHATBHO MOJISPH30BAHHBIX BOJH OIHOIO
HaIpaBJICHHS: E,= Epy+ Emp = (1,4 + 1,B)e /%, npn O/MHAKOBBIX AMIUIMTYIAX
(A = C) u dasosom pazmmumn 90°: A = Ae/?, B = Bel(®=90%),

1) kpyrosas npaBas;

2) Kkpyrosas JieBasi,

3) sIMnTHYECKAS,

Kakine 0COOEHHOCTH HMMeeT MpeJOMIEHHAas BOJHA IIPH IaJ€HUU IIJIOCKOH BOJIHBI HA
rpaHMILy TOrIOLIAOIIEH CpeibI?

1) Gn=¢x;

2) n=00;

3) en=0;

3aueM BBOJHUTCS IMOHITHE J3KBUBAJICHTHOI'O ITOBEPXHOCTHOI'O toka? Kaxum o6pa30M

OIpe/esIsieTCs €0 BeIMInHa?’
1) a7t yIpOILLEHHs pacyeToOB; ja = [1n170]
2) ISl YTOUHEHHUSs PAcUeToB; |, " Sj3 a5 = gﬁL Hal

3) TS TOBBILIEHUS JOCTOBEPHOCTH; 9° = gk.

Bapnanr 2
Kaxoif XapakTepHO#i 0COOEHHOCTBIO C TOYKH 3PEHHs PaCNpe/IC/ICHUs 3apAi0oB obnanaroT

Cpeibl ¢ IPOBOJAMMOCTBIO OTJIMYHOM OT HyJIs1?
D p’(p,t) = ps(p,O)e'(c/ Ea)t;
2) p°(p,t) = p°(p, 0)el%ea)t,

3) pa(p‘ t) — ps(p‘ O)e(sa/o')t.

C KakuMH OCOOEHHOCTSIMU CBSI3aHO pacnpoCTpaHeHHC IIJIOCKUX BOJIH B pPC€aJIbHbIX

JIM3JIEKTPUKaX?



1) tg6 K 1; B = w\fHaeq (1 +1826/8); vo = vy =vo/(1 + tg® 8/8);

a
a = (—2—) % — UCTIEpCHs BhIpaXkeHa ¢j1abo;
a

Dtgd > L;p=a=wlU6/2; Vo =Vy = J2w/ugo;
A =2mn/+/flUa0 ; - AMCIEPCHs BEIPAXKEHA CHIIBHO;

3)tgs = 0; f = wy/Ua€as Vo = V3 = Vo; A = v/ f- nucnepcust OTCYyTCTBYET,

3. B u&M COCTOUT IPUOIMKEHHOCTH TPAHHYHBIX YCIOBUM [lykuna-JIeonToBuua?
1) TTElT e Zcz[inﬁ1]; g =05
= . = e kising
2 E, = Zo|TuFh| tgpg = ———
Re {k%—k% sinZ ¢

3) EyP = Eg™'T (y; sin g = ki/k, sin @.

4. B uéMm ¢usudeckas CyTh IpUHIHUIA SKBHBAJICHTHOCTH?

3ameHa U3BECTHOIO paclpe/Ie/ICHHUs 01 Ha TOBEPXHOCTH: E,, H, - pactipesie/ieHHEM

HKBUBAJIECHTHBIX CTOPOHHHUX HCTOYHHKOB!

Bapuanr 3
1. MosKeT JIi MOIIHOCTh CTOPOHHHX HCTOUHHUKOB OBITh OTPHIIATEIHHON Be/IHHON?
1) na, Per<0, ecn E7*" > 0;
2) ma, Par<0, ecu E°" < 0;

3) uer, Per>0 — Beeraa.

2. C KakiMH OCOOEHHOCTSIMH CBSI3aHO PAcClpOCTPaHEHWE IIOCKUX BOJMH B PCallbHbIX
IPOBOHUKAX?

2w

) tgd>>1, B = a = Jw0/2; vy =V = L A= \/}f_:_a—a JUACTIEpCHsI BEIpAKeHA

CHJIBHO;

z8 25 a
2)  tgd<<l;f = w uaea-(1+t—g8—);v¢=v3=v0/(1+t—g8—); 1= (0/2) [ -

JHCHepCHs BBIpaKeHa c1abo;



2
3) tgd =0;0 = w\/Ugéq (1 +¥); Vo = V5 = Vo, A = v/ f- aucnepcust

OTCYTCTBYET;

3.

Kak BbINISIAT TPUOIMIKEHHBIE ITPAaHUYHbIE YCIIOBUS [lyxuna-JleontoBHua?
1) Tekye = Zeo| Tnfh

2) Ey; = Epr; Hip = Hayy Din = Dops Bin = Ban;

3)(D1n — D2n) = i [inél] - [ingzl = —j_mi (Bin — Ban) =1,

AR AR

Yro coboit mpescTasisiet deMeHT [ofirenca? Kakiumu HarpaB/eHHbIMHA CBOMCTBaMHU OH
obnamaer?

1) snemeHT HpOHTA PACIPOCTPAHSIOLICHCS BOJIHBIL: F(0)=(1/2)(1+cos0);

2) JMHEHHBIA MPOBOJHHK C MEPEMEHHBIM 3JIEKTPUYCCKAM TOKOM, amaHoM  1<<I;
F(0)=sinb;

F(p)=1;

3) paMOYHBIi POBOIHUK C IEPEMCHHBIM JJIEKTPUIECKUM TOKOM, umnol 1<<1; F(0)=1;

F(@)=sinb.

6.3. Kontponbubie padotsl wist CPC.

llOMaLHHI/Ie KOHTPOJIBHBIC pa6OTLI IBJISIOTCS 0a30i JJIsi OIEHKU CTEIICHW YCBOCHMSI

TEOPETHUIECKOTO marepuaia H, COBMECTHO C ApyruMH ¢)0pMaMI/I yqe6Hor0 rporuecca,

YUHTBIBAIOTCS B PEUTHHT - KOHTPOJIE.

JInst KaX/I0# KOHTPOJBHOH paboThl TMoAroToBieHo 10 BapHaHTOB. Kasx/plit BapuaHT

COJEPIKUAT TCOPETHICCKUC BOIIPOCHI U 3a1a4H.

Homepa 3amad COOTBETCTBYIOT COOpHHMKY [3], BKIIOUEHHOMY B pas/cil 7a. B

3JICKTPOHHOM BHIC C60pHHK 3a1a4 BXOOHUT B y‘-Ie6HO-MCTOIII/I‘{€CKI/II71 KOMIIJIEKC 10 JUCHUAIIIMHE

OMIuB.

1.

KonTpoabHast padora Ne 1

Bapwuanrt 1
OxapakTepu3yiTe CTATHYECKHE M IMHAMHYCCKHE DJCKTPOMArHHUTHDLIC SABJICHH. Jaiite

OIIPEHCJICHUC 3JIEKTPUYCCKOTO U MAarHUTHOTO oJIeH.
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OmnuIKTe TPUHLMIBL MOTydeHHs AH(QEpeHIMaIbHbIX YPABHEHUH SIEKTPOAUHAMHKH.
Kakue MaTeMaTHYeCKUE OIEPALMH [IPH 3TOM UCIIONb3YIOTCS?
OGBACHUTE CMBICI 3aKOHA COXPAHEHHsl PHEPTUH B 00bEME M TOYKE, 1€ HCIOJIB3YIOTCs
3JIEKTPOMAarHUTHBIE MOJIS.
[3], m. 7a: 2,8; 2,22.

Bapuant 2
TMoyemy 571eKTpUUECKHE H MATHATHbIE T0JIs] SIBSIOTCS BEKTOPHBIMH BeTHYMHAMH?
Onumure (QU3MYECKYIO CYLIHOCTb YypaBHeHMH Makcserna. Kakum o6pazom
YUHTBIBAETCS B HUX [PHCYTCTBUE CTOPOHHUX HCTOYHHKOB?
KakoB MPUHIMII MATEMATHYECKOTO MOCTPOEHHs ypaBHeHWs OajaHCa MOLIHOCTH W3
ypaBHeHH Makcsea?

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

Bapuanrt 3
KakuMH BeJMUMHAMH OIMCHIBAIOTCS 3JIEKTpUUECKHe M MarHuUTHele nois. Kakoa HX
¢usnueckas CyImHOCTh?
B ueM OTIMYHME M CXOJACTBO YPABHEHHH OIEKTPOIMHAMUKH B WMHTEIPAJIbHOH U
b depeHnnatbHOR popmax?
KakoB ¢usudeckuii cMpicn BekTopa [IoMHTHHIa H B KAKHX eIMHUIAX OH u3mepsiercs?

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

BapuanT 4
OMULIATE [TOBEICHNUE CHIOBBIX JHHHUIT BEKTOPOB 3JIEKTPHUSCKOTO H MArHUTHOTO MOJICH.
OnuiuTe CBOWCTBA ypaBHEeHHH Makcsesa.
OO6BACHATE HHTErpATbHYIO U IrpdepeHnanbHyro TeopeMbl [ToiHTHHTA.

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

Bapuanrt 5
Kak cBsI3aHBI BEKTOPBI DJIEKTPUYECKOTO OIS E u D, BeKTOpbl MarHWTHOTO IOJI HuB?
B 4éM CMBICJI TAKHUX CBSI3EH?
OmnuIIuTe YacTHBIE Cllydan ypaBHeHHH Makcsera.
[poananu3upyiite ¥ OOBACHUTE IOSBICHHE B3aUMHOM DHEPrHH IIPH PacCMOTpEHHE
TIOJIHOM DHEPTHH JBYX JEKTPOMArHUTHBIX MOJICH.

[3]; o- 7a; 2,16; 2,27,

Bapuanrt 6

[[aﬁTe OIIpEeACIICHUE TOKa IIPpOBOAMMOCTH H TOKa CMCELICHHA. B uyem pa3iniue H

CXOICTBO ITHX TOKOB?



B 4eM cyThb MeTOfa KOMIUIEKCHBIX aMIUIATYI M 3a4eM OH [PHMCHACTCA B
3IIEKTPOJMHAMHKE?
OnUImMTe MaTeMaTHYeCcKylo MpOoLenypy NpH IOJyYeHHH BBIPDOKEHHS U1 CKOPOCTH

pacnpoCTpaHECHHUs SHCPIUHU 3JICKTPOMAarHuTHOTO I1OJIA.

[3], 1. 7a: 2,17, 2,31.

Bapuant 7
[TpuBenuTe cnocod KIaccHPUKaIUK IEeKTPOMArHUTHBIX SIBJICHHUH.
Hamummure ypaBHeHHe MakcBesia B KOMIUICKCHBIX aMIIHTY/AaX. OOBSICHUTE B UEM HX
OT/IMYHE OT 3aIHMCH Yepe3 BpeMeHHble QYHKIHMHU?
[IpuBeaUTe AHAIUTHYECKHE PACCYXKJIEHHS O 3aKOHE COXPAaHEHHMs 3apsija M ypaBHECHHC

HEIPEPBHIBHOCTH.

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

BapuaHnrt 8
JlaiiTe ompezelieHre MOHATHAM HIealbHbIH NPOBOJIHHUK H HeanbHbIH JTU3JIeKTpUK. B
yeM CMBIC] YTOUHEHHS OHATHH POBOAHUK H MOJIEKTPUK?
OGBICHUTE CMBICT BBEJEHHS KOMILUIEKCHBIX JIMAJIEKTPHYECKOH M MarHMUTHOHM
IPOHULIAEMOCTEM.
[puBenute ¥ OOBSACHMTE ypaBHeHMEe OamaHca Ui CPEIHMX 3a IEPHON 3HAUEHUHN

MOI.HHOCT@I\;I B OrpaHUYCHHOM oObeMe.

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

Bapuant 9
IIpuBeaute cnocod KmaccuPHUKalMU Cpef ¢ TOYKHM 3pEHHs HX IJICKTPOMATHUTHBIX
CBOMCTB.
UYTo MOHMMAIOT O] FPAHMYHBIMU yCIOBHAMH H JUISl KaKUX LeJIeH OHH [IPUMEHSIIOTCA?
[lepeunciute IpaHHYHbIE  YCIOBHS UL TAHTEHIMAIBHBIX M HOPMAIBHBIX
COCTABJISIFOLIMX. YKa)XUTE HA YaCTHBIC CIydaH.
Hamuumre 1 00bACHATE CMBICT TeopeMbl [ToMHTHHTA 151 KOMIIEKCHBIX MOLIHOCTEH.

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

Bapuant 10
IIpuBemute crnoco6 rpadhuyecKoro M300paxeHus MoJIeH. Kak BBINIAIUT 000OIIEHHOE
nudepeHIManbHOe ypaBHEHHE TMHUH 1107157

Onumure MaTeMaTHUYECKUE NIPUHIUIBI UCCJIEN0OBaHUA IrpaHn4YHbIX yCJIOBI/Iﬁ.



ChopMupyiiTe U ONHUIIKTE YPABHEHHS GajaHca Ul KOMIUIEKCHBIX MOIIHOCTEH
IPUMEHUTEIPHO K O0beMy, OIpaHHYECHHOMY 3aMKHYTOHl HMACAIbHO MPOBOJIIICH

IMOBEPXHOCTHIO.

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

KonTpoabHas pabora Ne 2

Bapwuanr 1
OmuIUTe MaTeMaTHUecKie peobpasoBanus ypaBHeHUH MaKCBe/Ia, IPUBOIALIME HX K
ypaBHeHUsAM [ ebMroJbLa.
Jlaiite onpeie/ieHHe IIOCKO# BoHbL. [Touemy nyockas BOIHa HE MOKCT CYIIECTBOBATh B
NIeHCTBUTEBHOCTH?
[losicHuTEe TIOJNydeHHE BbIPAXEHHA s (asoBOro  MHOXKHTEIA IJIOCKOM  BOJIHBI,
PACIPOCTPAHSIONIEHCS B IPOM3BOIBHOM HaIPAB/ICHHE.

[3], m. 7a: 5.7; 6.5.

Bapwuanr 2
OGBSCHHTE CMBIC] BBEIGHHS BEKTOPHBIX M CKAIPHBIX SJIEKTPOAMHAMHHECKHX
IOTEHIIUAJIOB.
Banumurte uepeHIMalbHbIe YPABHEHHS IIIIOCKOH  BOJIHBL Kak BBIIISAAAT HX
pelieHus?
CpaBHHTE pe3yJIbTaThl ~ paccesHus —IJIOCKOH — BOJHBI  HAa  IPAHHIC pazziena
JMOIEKTPUYECKHX CPEl IPH HOPMaIbHO# 1 Hapayie/IbHOH NOJpH3aIAX.

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

Bapuanr 3
TlepeuncianTe XapaKTEPUCTUKU 3JI€KTPOMArHUTHBIX BOJIH.
Kak o6pasyercs Bektop [ToMHTHHIa B IIOCKOH BOJIHE 1 YeMY OH paBeH?
[TosicauTe QU3MYECKYIO CYITHOCTh U YCJIOBHS HOJIHOTO HPEIOMIICHHUS IIJIOCKOH BOJIHEI HA
rpaHuiie pa3aena UdJIEKTPHIECKUX CPEL.

[3], . 7Ta: 5.11; 6.7.

Bapuanr 4
Kax 3amuchiaetcs GopMyIia tst MOCTOSIHHOM pacnpoCTpaHeHus?

Hoquy B UCCJICAOBAHUAX IJIOCKHUX BOJIH OTCYTCTBYIOT IpaHAYHBIC yCHOBI/IH?



ITosicuuTe (bI/I3I/IIJCCKy10 CYIIHOCTb, W YCJIOBHUA IOJHOTO BHYTPCHHCIO OTpaXCHUS Ha
rpanune pasaeia JUIJIEKTPHYCCKHX CPCa. Kakune BOJIHBI Ha3bIBAKOTCS HarpasJIsICMbIMU,
HOBerHOCTHbIMI/I?

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

Bapuant 5
[TosicauTe pu3nUecKuii cMbIc (a30Boi MOCTOAHHOM. Kak OHa cBsizaHa ¢ mapameTpamu
cpennl?
Y10 10JpasyMeBaeTcs Mojl XapaKTePHCTHYECKIM COIPOTUBIEHHEM ILIOCKOH BOJIHBI? K
4eMy IPHBOIMT KOMILIEKCHOE 3HAYCHHE XapaKTePHCTHIECKOTO COMPOTHBICHHS?
Onumure OCOOEHHOCTH paccesHUsl IUIOCKOH BOJHBI IIPU MAJCHHE Ha IpaHuIy C
MOTJIOIIAOIIEH Cpeloii.
[3], m. 7a: 5.17; 6.16.

Bapuant 6
[TosicHuTe HU3HUECKHI CMBICI IOCTOSIHHOM 3aTyxanus. Kak oHa cBsi3aHa ¢ mapaMeTpaMu
cpensl?
OnumuTte 0COGEHHOCTH PACIPOCTPaHEHHs IUIOCKMX BOJIH B BaKyyMe W HACAIBLHOM
IHAeKTpHKe. UTO MopasyMeBaeTcst 10 MOHSATHEM CBOOOHOIO IIPOCTPAHCTBA?
ChopMynupyiTe M OMHIIMTE YCIOBHS INPHMEHAEMOCTH MPUOIMKCHHBIX I'DAaHHYHBIX
ycaoBuit Hlykuna — JleonToBuya.

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

Bapuant 7
Jaiite onpenenerue Gpa3zoBoi CKOPOCTH U JJTHHBI BOJHBIL.
OnummuTe 0COGEHHOCTH PAaCPOCTPAHEHUs INIOCKUX BOJIH B PEaIbHbIX IPOBOJIHUKAX.
Kakue 0COOEHHOCTH MPOSIBISIFOTCS IPH TaIeHHM IIOCKOH BOJHBI Ha I1OBEPXHOCTh

UJIealIbHOTrO TIPOBOTHUKA?

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

Bapuanr §
Hanummre 1 06bicHUTE GOPMYJIbI peLICHHH HEOJHOPOIHBIX ypaBHEHHH [ enpMrobLa.
OmnumuTe NoJsSpHU3alHOHHBIE CBOMCTBA INIOCKOH BOJIHEL B Kakom ciydae MOJIApU3alns
OyeT TUHHEHHON, KPYTOBOH, SJUTHITHYECKOH?
B uem cyts mosepxHocTHOro dsbhdekta? Kak u s 9ero BBOAUTHCA IOHATHE
SKBHBAJIEHTHOTO MOBEPXHOCTHOTO TOKa?

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



BapuanT 9
3anumure ypaBHeHHs MakcBenna ¢ y4eroM MarHMTHBIX  3apafoB M TOKOB.
CopMyUpyiTe IPHHIMI IEPECTAHOBOYHOI IBOHCTBEHHOCTH.
OnuumuTe OCOOGEHHOCTH PACIpOCTPAHEHMs IUIOCKHX BOJIH B CpElE € MPOBOAMMOCTBIO
oramuHOd oT Hymss. UTo mompasymeBaeTcs MOA  JMCHEpCHEH W rIyOMHOM
IIPOHUKHOBEHHS?
UTo mopasyMeBaeTcsi IOl IOBEPXHOCTHBIM CONPOTHBIICHHEM pEallbHOTO POBOJHHKA?

[3], o. 7a; 5.31; 6.33.

BapuanT 10
Cdopmynupyiite TeOpeMy €IMHCTBEHHOCTH JUlsl BHYTPCHHHX W BHCILIHHUX 3ajad
3JIEKTPOAMHAMHKH.
OnumuTte 0cOOEHHOCTH PacIpOCTPaHEHHsI TNIOCKUX BOJIH B peajIbHBIX JIMDIIEKTPHKaX?
Kakum 06pazoM OTpeIesIOTCs TOTepH B IPOBOAHUKAX?

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



Konrposabuas padora 3

BapuanrT 1
Urto moapazyMeBaeTcsl MO/ 3JIEMEHTAPHBIM JJIEKTPHICCKUM U3ITyHaTC/IEM (99N)? Kaxkum
06pa3oM TIOATBEPKAAETCS €T0 OJIM30CTh ¢ H30TPOIHBIM M3JIydaTesaeM”?
osicuute husuyeckuit cMpicn nemMbl Jloperia. Cps3h MEXK/Iy KaKUMH BEJTHUHHAMI OHA
yCTaHABIUBAET?

[3], @ 7a; 11.9; 12.1.

Bapuanr 2
OnuIIUTe MaTeMaTHYeCKUe MpeoOpa3oBaHmsl, B X0/1€ KOTOPBIX ONPEACIACTCA BEKTOPHBIN
3MEeKTpHYeCKUil moTernuan s 01,
Kak, ucrioib3ys teMmy JIopeHIa, aHaTuTHIECKH C(pOpMYTUPOBATE TEOPEMY B3aUMHOCTH
TS ANIeMEHTAPHbIX H3TydaTenen?

[3], 1. 7a: 11.10; 12.2.

Bapuanr 3
OmHMIIATEe MaTeMaTHdeckue IpeoOpa3oBaHMs, B XOJAe KOTOPBIX  ONPEICTIAITCAH
cocrastomue mous DU,
KakiM 06pa3oM M ISl 4ero BBOJATCS SKBUBAICHTHBIC MCTOYHUKH 3JIEKTPOMArHUTHOTO
noas? ChopMyupyifTe CBS3b NPHHIIMIA SKBUBAICHTHOCTH C IIPHHIUIIOM ['toiirenca.

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

Bapuanrt 4
Cdopmyupyiite HOHATHE ONMKHEH H nambHedl 30H DDU, cpaBHHTE CBOWCTBA
3JIEKTPOMArHUTHOTO MOJIs B 30HaX.
Yto coboit mpescTapisieT d1eMenT [tofirenca? KakuMu HarpasJICHHBIMHU CBOMCTBaMHU OH

obmamaet?
[3], . 7a: 11.12; 124

Bapuanr 5
[Ipoananusupyiite OOLIME BBIPAKCHHS JUI  COCTABJSIOMMX  TOJI DOU u  ux
npeobpa3zoBaHHyi0 HOpMy B JaIbHEH 30HE.
ChopMyTHpPYHTE CTPOTYIO [IOCTAHOBKY 3a/1a4H i paximm.

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



Bapuaur 6
JlaiiTe ompeeleHHe JHArpaMMbl  HalpaBICHHOCTH D9BU, u noctpoiite €€ B
MEpHIHOHABHOM 1 9KBATOPHAIBHOM MIOCKOCTSX B HOPMUPOBAHHOM BUJIE.
B uém cyTb npuOmimkenus lrofirenca — Kupxroda npu  perenue JupakiuOHHbIX
3ajad?

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

Bapuant 7
OG6BSICHUTE TIPOLECC BHIYHCICHHUS MOLIHOCTH 1 CONPOTHBIICHHUS H3JTy CHIA DOU.
CdopMyupyiiTe M ONMINMTE OCHOBHBIC OTAllbl PEIICHHMA 3alati audpakiuy  Ha

KPYTOBOM METAJLIHIECKOM LIHIMHIPE.

[3], m. 7a: 11.15; 12.7.

BapuanT 8
Yro MOHUMAETCS MO 3JIEMEHTApHBIM MarHWTHBIM H3JTy4aTe/IeEM (OMU)? Kax noay4uTh
BEIPOKEHHE JUIS COCTABIIIONIMX MOJIs SHMU, ucnonab3yst aHAJIOTHYHBIC BBIPAKECHHS 1A
20U?
[TosiCHHTE OCHOBHbIE IPUHIIMIIBI METOIa TEOMETPHUICCKOH ONTUKH.

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

Bapuant 9
VKakuTe oTIHums U cxoxctsa noseit DOM 1 OMU B nanbHel 30HE C HOIEM IIJIOCKOM
BOJIHBI.
Cdopmyupyiite OCHOBHBIE OCOOCHHOCTH PELICHHUS AMpPaKIHOHHBIX 3a7a4 METOJIOM

KpaeBbIX BOJIH.

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

Bapuant 10
OGbACHHTE MPOLEAYPY Mepexoja OT SKBUBAIECHTHOrO MAarHMTHOIO TOKA K peajbHO
CYLIECTBYIOLUEMY HAMpPSDKEHHIO B Cilydae 5ICMCHTApHOTO [IeJIEBOTO  M3JIydarelis.
[IpuBenute npyrue THibs DM
B ueM CyThb METOJa I€OMETPUYECKOH TCOpHH audpaxuun? CpaBHHTE €ro ¢ MCTOIOM
reoOMeTpHUUECKON ONITHKH.

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



7.YYEBHO-METOJANYECKOE 1 UHOOPMALIMOHHOE OBECIIEYEHHE
JUCHUIIJIMHBI OMIT u B

a) OcHOBHas JIUTEPATypa:

i

Kypaes A.A., [onkosa T.JI., CunuubiH A.K. DIeKTpoAMHAMUKA M PACHPOCTPAHEHHUE
pamuoBosH: ydebHoe mocobue / A.A. Kypaes, T.JI. Ilonkosa, AK. CununbmH. — M.:
HUILI Uudpa-M; Mu.: Hos. 3nanue, 2013. — 424 c.

Bokos JI.A. DIIeKTpOAHHAMHUKA H PAaCIPOCTPAHEHHE PAMOBOJIH (JICKTPOHHBIA pecype):
yuebHoe mocobue / JLLA. Bokos, B.A. 3amorpunckuii, A.E. Mauzens. — DJIeKTPOHHbBIE
TekcTOBble jgaHHble. — Tomck: TOMCKHH TIOCyJapCTBEHHBIH YHUBEPCHUTET CHCTEM
yIIpaBJIeHHs U pajHodsieKTponuky, 2012. — 301 c.

CO6OpHHK 3aa4 110 Kypcy DJIEKTPOAMHAMUKA U PACIPOCTPAHEHUE PaIHOBOJIH / backakoB
CHW. u gp., llon pexn. C.U. Backakosa. — M: Bbicmas mkona, 2015. — 208 c.
(Bubsmorexa Bal'Y)

JJIeKTPOJMHAMUKA M PACIPOCTPAHEHHE PAJMOBONIH: METOM. YKa3aHHUs K 1a60paTOpHBIM
paboraMm 1o Kypcy “DIEKTpOIHHAMHKA U PAaCIPOCTpaHCHHE pasvoBOJIH™ JUIS CTYJICHTOB
cremuansHoctd  11.03.03 mueBHoit Qopmbl oOydenns/ HI'TY um. P.E,Anexceesa:

coct.:C.M. Huxymun, E.A. Jle6enesa - Huxuuit Hosropon, 2015. 63c.

6) JlonoHUTENbHAS IHTEPATYpa

1.

Manzens A.E. Pacpoctpasenue paanoBoit (3J1eKTPOHHBIH pecype): yueOHoe rocodue /
A.E. Mannenp, B.A. 3aMOTpHHCKHH. - OJIEKTPOHHBIC TEKCTOBbIE [aHHBIC. —
DIIeKTPOHHbIE TeKcToBbIe JaHHble. — ToMck: ToMcKui rocy1apcTBEHHBIH YHUBEPCHTET
CHCTEM YIIPaBJIEHHUs U PaJuo3IeKTponuky, 2012, — 163 c.

I'puropeeB  A.JILMeToabl  BBIYUCIUTEIBHOH  DJIEKTPOJANHAMHKH [D7eKTpOHHBIN
pecype]/I'puropses A.Jl.-OnexTpoH. TexcroBeie nauuble.-M.:OU3MATIIVT,2012. -432
G

JiexTpouHamMuKa: YueGHoe mocobue / .. Bynarsu, B.®. JlydposuH, A.C. Curos. -
M.: Ansda-M: HUL] MTHOPA-M, 2013. - 304 c.

4. Espoxumos 0. K., JIunasans B. P., lllep6akosI'. M.

LabVIEW st paqorHXeHepa: 0T BUPTYalbHOW MOJIIH JI0 pEaIbHOTO pubo-

pa. — M.: IMK Ilpecc, 2012. —400 c.



8.MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
JUCHUTIJINHBI OMIT u B

MarepuanbHO-TeXHAYECKOe 00eCreyeHHe IMCIUIIIMHBI BKIIIOUACT:

— 7abopaTopHBlE MaKeTbl M HM3MEPHUTEIBbHOC 06opyIOBaHKEe  CIEUATH3MPOBAHHOH
naboparopus (510-3) M0 AUCHHUIIIMHE OMII u B (3 nabopatopubie paboTsl): ['4-114, I'4-
37A, ['4-80 - 2 mit., ¥Y2-8, B3-38 — 3 wrt., BMT-/I, [16-23A;

—  KOMIIBIOTEPHI CO CIIEIMAIM3HPOBAHHBIM IPOrpaMMHLIM obecredennem LabVIEW (8
WT.) B CHENHAIH3HPOBAHHON JabopaTopuy (504-3) i BBINOJHEHHs BHPTYaIbHBIX

n1abopaTopHBIX paboT MO AUCIUILIMHE SMII u B (3 BupTyaIbHBIX padoT).

[IporpaMma cOCTaBieHa B COOTBETCTBHH C tpe6opanreM ®I'OC BO mo HampaslIeHUIO

11.03.02 UndhoKkoMMYHHKAIIHOHHBIE TEXHOJIOTHUH U CUCTEMbI CBA3H.
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