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1. OEJU OCBOEHMS JUCHUIIJINHBI

[{eqsIMH OCBOEHHsl JAUCLHIUIMHBI  «DJIEKTPOMArHUTHBIE 10/ U BOJIHBD (OMII u B)
SIBJISTFOTCSL:

1. YcBoeHHe OCHOBHBIX IOHSATHH TEOpeM U NPUHIMIIOB TEOPUH JICKTPOMArHUTHOTO MOJIS;

2. AHaiM3 3aKOHOMEPHOCTeH BOJHOBBIX IIPOIECCOB, BKJIIOYas DJICMCHTBI TEOPHH
Iu(paKkIuu U U3ITyUCHHUS,

3. Tlomyuenue 6a30BbIX U yrJIyOJEHHBIX 3HAHMH JUlsl yCIEIIHOIO OCBOCHHA JIACLIUTIIMHBI
npodeccuoHaIbHOTO [MKJIA, CBSI3aHHBIX C pasHbIMH cdepaMu  JIesTebHOCTH
CIIeIraanucTa:

—  IIPOEKTHO-KOHCTPYKTOPCKOH;

—  IPOM3BOJCTBEHHO-TEXHOJIOTHYECKOH

—  HAy4YHO-HCCJIEI0BaTEIbCKOM;

—  CEPBHCHO-IKCIITyaTallHOHHOM.

2. MECTO JUCLUIIIMHBI B CTPYKTYPE OIIOII BO

Jucuurmmnaa DMIT u B:

— wungekc: b1.b.17;

— 0a3oBas 4acTh.

VCIemHoe OCBOEHHE MHCIHUIUIMHBI MpeanonaraeT 3HaHue OOIIMX pasfIesioB BBICIIEN
MareMatuke, (U3MKH, OCHOB TEOpMM uemed. V3  crenHanbHbIX — pas[elioB MaTeMAaTHKH
CTYJEHTaM JIOJDKHBI OBITh M3BECTHBI OCHOBHBIC ONEPAlMH U TEOPEMBI BECKTOPHOTO aHaJm3a,
MaTpuyHas anreGpa, Teopus (QyHKIUH KOMILIEKCHOTO MEPEMEHHOTO.

OcBoenne mucimmuinael OMIT u B HeoOxoaumo, Kak [peIeCTBYIOIIEH, IS
MOCNeNYIOMMX JUCUMIUIAH: «BOJIHOBBIC NpPOLECChl B IPUPOIHBIX CPeaax». «AHTEHHBI |

MHUKPOIJIEKTPOHHBIC yCTpOﬁCTBa CpeacCTB CBA3UY, ((COBpCMCHHbIe CUCTEMbI HOHBH)KHOfI CBA3HU».

3. KOMIETEHIIMA OBYYAIOILIETOCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCUHUIIJIMHBI DMIT u B

B pesynpTare OCBOCHHS AUCHMIUIMHBL 00yJarolMNCs JI0JDKEH JCMOHCTPUPOBAThH
CJIEIYIOLIHE pe3yJIbTaThl 00pa30BaHUSL:
1. 3nare:
— OCHOBHbBIC YPAaBHEHMsI IIPHHIIUIIBI U TEOPEMBI KJIACCUYECKOM TEOpUH JIEKTPOMArHUTHOT'O

10JI,;



CBOICTBA 3JICKTPOMArHUTHBIX BOJIH B ¢B0OOTHOM IpOCTPaHCTBE H 3aKOHOMCPHOCTH HX
pacceuBaHuA Ha rpaHuIe pa3aeia Cpel,

37IEMEHTHI TEOPHH AU(PPAKIUK U TECOPUU U3ITyIEHHUS (OIIK-6).

2. VYMmeTs:
MAaTeMaTHUYECKH OMUCHIBATh IPOCTEHIINE BOJHOBBIC MPOLECCHl, B TOM YHCIIC HPOHECCRI
M3JTydeHus U JUPPaKLUU dJIEKTPOMATHUTHBIX BOJIH;
hOPMYIHPOBATh W PeLIaTh 3aadi U3JyYeHHs ¥ PaclpOCTPAHCHUs SICKTPOMArHHTHRIX
BOJIH, KaK B CBOOOJHOM MPOCTPAHCTBE, TAK M B CIOUCTO-HEOAHOPOIHBIX CPEIaxX (OIIK-

6).

3. Bnaners:
METOJaMH pEIIeHHs MPHKIAIHBIX 3ajady KIaCCHYeCKOH TEOPUH 3JICKTPOMATHUTHOIO
MoJis; OCHOBAMH MATEMATHYECKOTO MOJEIMPOBAHUs  JICKTPOMArHUTHBIX noje B
3ama4ax u3IydeHus U AU(paKIuy, B TOM YKCIIE, ¢ TIOMOIIBIO DOBM;
IPAKTHYECKMMH HaBBIKAMU H3MEPEHHUSI JIEKTPOMArHUTHBIX noJel B QU3NYECKUX
3a7a4ax paccesHusl, BO30YKIEHHs U JU(pPAKLHH ¢ TTOMOLIBIO COBpPEMEHHOI

u3MepuTenbHoi ammapatypsl (OITK-6,ITK-17).



4. CTPYKTYPA U COAEPKAHMUE JUCIHUTILIMHBI SMII u B

O61ast TPYI0eMKOCTb JAMCLHIUTHHBI COCTABIISET 6 3a4ETHBIX €/IMHHIL, 216 yacos.

DopMBI
Buzbl yueOHOI paboThbl, BKIIHOUast TEeKYLLEro
g. CaMOCTOATENbHYIO paboTy CTyI€HTOB | O6beM yueOHOM KOHTPOJIS
e 3 U TPY0EMKOCTb (B Hacax) paboThbl yCIeBaeMOCTH
No Paznen 2 § i _ C PUMEHEHHEM (no Heoenam
m/n | AMCUMIUIHHBI Z2| = S = 23 2 g o | MHTEPAKTHBHbIX cemecmpa),
o S = o El 8 ) E H <
= = E x| 8¢ 388 g = METO/10B bopma
= % B § &8 88 O| | (Buacax/%) IPOMEKYTOYHOM
= 8 o E 2l 3 o 2 aTTecTalnn
= 4 (no cemecmpam)
1
BBenenue
4 | 0,25
2 | DnexTpoMarHur-
Sahg 41110751 1/57
napa-MeTpbl 3
cpen
3 | OCHOBHbIE ypaB-
Heti 402 1 1 3 1/50
JIEKTPOIH-
HaMHKH
4 | 'paHnuHbIE 4 3 | | 3 1/50
yCJIOBHSA
S | DHeprus
JIeKTpO- 4 3 1/50
MarHMTHOTO 4 1 1
noJis
6 | BonHoBble 4 5 1 I 3 1/50
ypaBHEHHs
7 | Ilnockue
MeKTPOMAarut- |, | ¢ I | 4 3 4/66 5
Hbl€ BOJIHbBI B PelTuHr-
OITHOPOJHOM KOHTpOJIb |
:;Z;';O”“"” 4171 I 3 1/50
8 | BonHosbie siBne- | 4 | 8 1 1 6 3 5/60
HHUs Ha TpaHule
payiena  mByX 4 19 1 1 3 1/50
cpen 4 110 1 1 3 1/50
4 |11 1 1 3 1/50
> | Dot | 4 T2 | 1| ; |
Wznyuenue 4 |13 1 1 -+ 3 4/66
10 | 2neKTpOMarHur-
1%, BOIH 4 | 14 1 1 3 1/50
11 | OcHoBHbie Teo- | 4 | 15 1 1 3 1/50
peMbl  3JIEKTpO- T l 1 » 750
JMHAMMKH
12 | OcHoBbl Teopuu | 4 | 17 1 1 4 3 4/66
audpakuru =
snektpomaruut- | 4 | 18 1 1 s 1/50 PERTHIT= 3
HbIX BOJIH KOHTPOJIL
Bcero 18 18 18 54 31/57 3ayer




MaTpHua cooTHeceHHsl Pa31e/I0B JHCUHILIHHEI U pOPMHDPY eMbIX KOMITeTeHIU

KomnereHuuu KouuecTBO KOMIIETEH UM
TpynoeMKOCTb O
Pazgen IuCIHUIIIHHBL ' =
RS AR (B yacax) o :
= S
Q =
1 0,25 + 1
2 1,78 + 1
3 2 + 1
4 2 + 1
5 2 = 1
6 2 + 1
& 8 4 + 2
8 14 + + 2
9 2 + + 2
10 8 rie = 2
11 4 + + 2
12 8 + + 2
Bec komneTeHIUHA E =
=)
Ne ni/m Tembl MPAKTHYECKHX 3aAHATHIA TpyaoeMkocTs (B
4yacax)
1 VpaBHeHue Makcpesuia 6
2 [T10CKHE 3EKTPOMArHUTHBIC BOJTHbI 2
3 OTpakeHHEe U MPEIOMIIEHUE IIOCKUX 3JICKTPOMAarHUTHBIX 4
BOJIH
4 DjeMeHTapHbIE U3J1ydaTeIIu 2
3 Untepdepeims 1 1Udpakims 3I1eKTPOMArHUTHIX BOJIH 4
TpyroeMKocThb (B
Ne n/m Tembl J1a00paTOPHBIX padoT pyA (
yacax)
1 [Tnockue BOJIHBI (BUPTyaJIbHAs) 2
2 Tlossipu3anys IEKTPOMATHHTHBIX BOJIH (BHPTyaIbHas) 2
3 OTpakeHHe U IpeOMIIEHHE dIeKTPOMArHUTHBIX BOH Ha 4
rpaHmile paszelia AudJIeKTPHIECKUX CPENl
4 DeMEeHTapHbIE H3/1y4YaTeIH 4
5 SnemenT [ 1oiirenca (BUPTyaJibHast) 2
6 JIupaKiys MIOCKOH 3JIEKTPOMArHUTHOM BOJIHBI HA 4
METAJLINYECKOM KPYTrOBOM LIHJIMHAPE J




5.0bPA3OBATEJIBHBIE TEXHOJIOT'MU

5.1. AKTHBHBIE U HHTE€PAKTHBHbBIE GOPMbI 00yUCHUS
C uenp0 (OPMHUPOBAHHS W Pa3BHTHA NPO(ECCHOHANbHBIX HABBIKOB CTYICHTOB B
y4eGHOM IpOLEeCCe HCHONB3YIOTCS AKTUBHBIE M MHTCPAKTHBHBIC (GopMBI  TIPOBEIECHHS
ayJIMTOPHBIX 3aHSATHH M BHEAYIHUTOPHOH paGotel. OObeM  3aHATHH, NPOBOAMMBIX C
CIIOTB30BAHHEM MHTEPAKTHBHBIX (OpM, cocTaseT 18 uaca 1adopaTopHBIX 3aHaTUH, 18 yJaca
MpaKTHUecKuX — 3aHsThii, 20 BHEAyJMTOPHBIX HacOB VIS  BBIIOJHCHMA — TPEX JOMALIHHX

KOHTPOJIBHBIX pa0oT.

5.2. CamocTosTepHas paboTa CTyICHTOB

CaMocTosTebHas paboTa BKIIOYAET JOMAIIHIO paboTy ¢ JeKUMOHHBIMU MaTepHalaMH
C LENbI0 PACIINPEHUs M YIIyONeHHs TEOPETHYECKHX 3HAHMH, MOArOTOBKY K BLIIOIHCHHIO H
3amuTe 1aG0paTOPHBIX paboT, TOATOTOBKY K MPAKTHYECKHM 3aHATHSM, BBIIOTHEHHE 3alaHuH,
IPeIyCMOTPEHHBIX ~ JOMANIHUMH  KOHTPOJIbHBIMH paboramu.  HeoOxomumble — JUld
CAMOCTOSATENBHON pabOTBl MCTOYHHKM M TAKEThl MPHUKIAIHBIX MNPOrpaMM BKIIOHCHBL B
3IEKTPOHHOM BHJle B y4eOHO-METOIHMYECKHIl KOMILIEKC, CONPOBOKIAIOIIMHI  IMCIUTIIIMHY.
DpEeKTHBHOMY  Xapakrepy —CaMOCTOSTENBHOH — padoThl CIIOCOOCTBYIOT — €KEHEJIEIbHbIC

KOHCYJIbTAalluH.

5.3. KoMIBIOTEPHBIE TEXHOJIOTUH 00yYeHHUsI
151 rTy6OKOTO M KAUeCTBEHHOTO OCBOEHHS! IUCLIHIIMHBI CTY/IEHTAMH MPEA0CTaBIIACTCA
IeKTPOHHAs BepCHsl y4eOHO-METOIMYECKOr0 KOMILICKCA, BKIIOYAIOIICro: KOHCIEKT JIeKIUH;
COOPHMK 3a1ad; METOJMYECKHE yKa3aHhs K JICKUHAM, K [PaKTHIeCKHM paboram, K
1aGopaTOPHOMY TIPAKTHKYMY M CAMOCTOSTENbHOH paboTe; COOPHUK KOMIIBIOTEPHBIX MPOrpaMM
JUIS IOATOTOBKH K JIA00PATOPHBIM 3aHATHAM; pabo4yto IIporpaMMy; CIIMCOK BOIIPOCOB K 334CTY;

3aJaHusl KOHTPOJIbHBIX pa60T; TECTBI JIs1 IIPOBCPKH OCTAaTOYHBIX 3HAHHUH.

5.4. JIeKIy# MPUTJIAIIEHHBIX CIIEIHATNCTOB
B pamkax kypca OMII u B mpetycMOTpeHbI BCTPEUH €O CHELHATUCTAMHU, B HACTHOCTH.

—  JIOKTOpOM TeXHHYECKHX HayK, mpodeccopoM Kadeapsl AY u PPB MDU, r. Mocksa
CaszonoBeiM J[.M.;

— gokTopoM (m3.-MaT. HayK, npodeccopom Biragumupckoro ¢unuana PAHX u I'C npu

npesuaente PO Pay B.I'



5.5. PeiiTHHrOBas cucTeMa 00y4eHus
PeHTHHT-KOHTPOJIb IPOBOAUTLCSA TPU pasa 3a CEMECTpP W MPEAIoJIaracT OLCHKY B basutax
0 CJEAyIOIMM COCTABJIAIONIMM: IJIAHOMEPHOCTh  BBITONHCHHA 1abopaTopHbIX  padorT,

AKTUBHOCTD U CTEIEHb OCBOCHHUS MAaTCPUATIOB MPAKTHYCCKHUX 3aHATHUH, pe3yibTaThl BBITIOJIHCHU S

JOMAaIllHUX KOHTPOJIbHBIX pa60T.

6.OLIEHOYHBIE CPEACTBA JJIsI TEKYIIEI'O KOHTPO.ISA YCIIEBAEMOCTH,
OPOMEKYTOYHOUN ATTECTAIIMHA 1O HTOI'AM OCBOEHUA JUCHUITIMHbI
U YYEBHO-METOJJUYECKOE OBECIIEYEHHE CAMOCTOSITEJIbHOM
PABOTbBI CTYJAEHTOB

6.1.Bomopoce! K 3a4eTy.

1. Bektopsl snekrpudeckoro nojs (KoxcmexT nexuui (KJI) ¢.4-6).

2. Bektops! maruutHOTO monus (KJI ¢.6-9).

3. Knaccugpuxauus cpexn (KJI ¢.9-10).

4. Tpaduueckoe usobpaxenue nosuei (KJI ¢.10).

5. Tlotenumuanbble 1 Buxpesble mois (KJI ¢.10-11).

6. VYpasaenue HenpepsBHOCTH (KJI €.12-13).

7. 3akoH coxpanenus 3apsiaa (KJI c.13).

8. Tpetse ypaBHenue Makcserna (KJI c.13-14).

Yerseproe ypaBHenue Makcsenna (KJI c.14).

10. Ilepsoe ypasnenue Makcsenna (KJI ¢.14-16).

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

12. 3axon Oma B muddepenuuansaoit dopme (KJI ¢.17-18).

13. YTouHeHHe MOHATHS O MPoBOAHMKax U amdtekTprukax (KJI ¢.18-19).
14. TTonuas cuctema ypasnenuit Makcsemna (KJI ¢.21).

15. Knaccudukaius s1eKTpoMarHuTHEIX sBiaennit (KJ1I c.21-23).

16. YpaBrenue Makcseuta i croponnue Tokd (KJI c.22-24).

17. [paHHYHble YCJIOBHS Ul HOPMAIbHBIX COCTABJISIOUIMX BEKTOPOB INEKTPHICCKOTO OJIsl.

bos

[ToepxuoctHbie 3apsianl (KJI ¢.25-27).

18. ['paHHYHblE yCJOBHs ISl KACATENbHBIX COCTABIIAIOIIAX BEKTOPOB SJIEKTPUICCKOTO moJst (KJI
c.27-28).

19. ['paHnYHbIEe YCJIOBHSI UIs HOPMAIBHBIX COCTABIISIONIMX BEKTOPOB MarHUTHOTO IOJIA (KJT c.28-
29).

20. [paHHYHBlE YCJIOBHS JUIs KAacaTENbHBIX COCTABJIAOUIMX — BEKTOPOB  MArHHTHOTO TIOJISL.
IosepxnoctHbii Tok (KJI ¢.29-31).

21.TlosHas cucTeMa TPAHMYHBIX YCIOBHH. ['paHMYHbIC YCIOBHS HA MOBEPXHOCTH HACATHHOTO
nposoanuka (KJI ¢.31-32).

22. Banasc sHepruii anexrpomarautaoro mnoss (KJI ¢.32-36).

23. TIIOTHOCTB SHeprHH dneKTpoMaruuTHOro ot (KJI ¢.36-37).

24. CKopoCTh paclpoCcTPaHEH s SHEPTHU JJICKTPOMArHUTHOTO 10715 (KJT ¢.37-38).

25. YpaBHeHHe MaKCBeJlIa /11 MOHOXPOMATHYECKOro MOJid (KJIc.38-41).

26. YpapHenue Oaanca s CpeiHed 3a NepUOl MOIIHOCTH (KJTc.41-42).
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YpaBrenue Gananca uist komiuiekcHoi mormuocTa (KJI ¢.44-47).

Teopema eMHCTBEHHOCTH ISl BHYTPEHHEH M BHEIIHeH 3a1a4 nekTpoarnHamMuky (KJI c.49-53).
Vpasuenue ["enpmronbua (KJI ¢.49-50).

DNeKTPOAMHAMUYECKHE IOTEHIUANBI s KoMIieKcHbIX ammnty (KJT ¢.50-53).

Pemmenue HeonHopoanoro ypasaenus [eapmronsia(KJI ¢.53-54).

YpapHeHre MakcBesuia ¢ y46TOM MarHUTHBIX TOKOB U 3apsaaos (KJI ¢.55-57).

[Tnockue BOJIHBI B OJJHOPOAHOM M30TpoIHO# cpene 6e3 noteps (KJI ¢.57-62).

[1I0CKHMe BOJHBI B OJHOPOMHOM M30TPOIMHON Cpeje ¢ MPOBOAMMOCTBIO OTIM4HOM oT Hyist (KJI
c.62-67).

DNeKTPOMArHUTHBIE BOJIHBI B peallbHbIX JuanekTpukax (KJI ¢.67-68).

DNeKTPOMArHUTHBIE BOJIHBI B peallbHbIX mpoBonnukax (KJI ¢.68-70).

[onsipusanus BosH (KJI ¢.70-71).

[110cKHe BOJHEI, PACHPOCTPAHSIOMIKECs! B TPOU3BOIBHOM Hanpasienun (KJI ¢.71-72).

[lajieHue TUIOCKOM BOJIHBI HA IPAHHUILY Pa3/iea ABYX JHAJIEKTPHKOB (HOPMabHAs MOJSPH3aIKs)
(KJI ¢.72-75).

[TaneHne IUIOCKOH BOJHBI Ha TpaHMIy paszjesna JABYX JHUAJIEKTPUKOB (IapauiesibHast
nossipusarust) (KJI ¢.75-78).

Vci10BHe MOTHOTO MTPOXO0KAEHHS BOJIHBI BO BTOpyto cpeay. Yrou bproctepa (KJI ¢.78-80).
[TosHOE OTpaXkeHWe OT TPAHUILBI pa3ielia JBYX Cpel (JIBe JUAIEKTPHYECKHEe CPelibl) — MOJe B
nepsoii cpene (KJI ¢.80-85).

[TonHOE OTpa)keHHEe OT PAHMIIbI pasjiesa ABYX Cpell (1Be AMIJIEKTPHUECKUE CPe/ibl) — MOJIe BO
sropoi cpene (KJI ¢.85-87).

[lonHOE OTpakeHHE OT IPaHMIbl paszena ABYX Cpeil (IUIEKTPUK M HIEAIbHbI [POBOIXHHK)
(KJT ¢.87-88).

[TageHue IUIOCKOH BOJIHBI Ha rpanuiy norouiatomei cpeusl (KJI ¢.88-89).

[lajeHne MIOCKOH BOJIHBI Ha rpaHuIly Xopouro npososieit cpenbl (KJI ¢.89-90).
[Ipubmuxennsle rpanuusble ycnosus [lykuna-Jleonrosuua (KJI ¢.90-91).

Ssnenne nmoBepxuoctHOro 3¢ pexra (KJI ¢.91-92).

[Torepu sHepruu B npoBoaxuKax (KJI ¢.92-93).

DKBHUBaJIEHTHBIM oBepXHOCTHBIN TOK (KJI ¢.93-94).

[ToBepxHOCTHOE comnpoTuBiaeHue npooauuka (KJI ¢.94-95).

DneMeHTapHbIH snekTpudeckuii u3mydatens (KJI ¢.95-96).

BeKTOpHBIH SIEKTPUUECKHH TTOTEHIHA JUIS JIEMEHTapHOTO dIeKTpuueckoro usiydarens (KJI
c.96-97).

COCTaBISIOMHE JIEKTPOMATHUTHOTO TIOJISl HJIEMEHTAPHOTrO dJIeKTpuueckoro uzmydaress (KJI
c.97-98).

BIKHSIS U JIbHSS 30HBI 2JIEMEHTAPHOro 3nekTpryeckoro uatydaress (KJI¢.99-100).
JlmarpamMma HanpaBJIeHHOCTH 3JIeMeHTapHOro sj1ekTpuyeckoro usmydarens (KJI¢.100-101).
MOLIHOCTh ~ M3JydeHHs DJIEMEHTApHOro 9JeKTpudyeckoro usiydarens. CoNpoTHBICHUE
u3ryuenust (KJI ¢.101-103).

IMonstre o MarautHOM Toke (KJI ¢.103).

DnemenTtapHbIi mesneBoit uanyvarens (KJI ¢.103-106).

Jlemma Jlopenna (KJI ¢.107-109).

Teopema B3aMMHOCTH [Ts1 d7eMeHTapHbIX n3aydaresned (KJI ¢.109-110).

IKBHBAJIICHTHBIC HCTOUHHKHU d1eKTpoMaruuTHoro noJs. [punmun Ioirenca (KJI ¢.110-112).
Dnemenr [oiirenca (KJI ¢.113-116).



64. Ctporas nocranoska 3axaun gudpakuuu (KJI c.116-118).

65. Jindbpakius mIockoil BOJIHBI Ha KpyroBoM mumuape (KJIc.1 18-123).
66. pubmxenue [oiirenca-Kupxroga (KJI ¢.123-125).

67. Teomerpuueckas ontuxa (KJI ¢.125-128).

68. Meton kpaeBbix BoH (KJI ¢.128-130).

69. l'eomerpuueckas teopust gudpaxunu (KJI ¢.130-132).

6.2. Texymuit KoHTpoib. TecTbl I PEHTHHI-KOHTPOJS 3HAHMH 10 JMCLHIIMHE

(<3J'IeKTpOMaFHI/ITHbIe T1OJISI U BOJIHBI».

,HHH TECTHPOBAHHA ITOArOTOBJICHO 10 BApHaHTOB 3aJaHui, KaXa0€ M3 KOTOPBIX

COACPIKHUT + TEOPETHYCCKUX BOIIPOCA U3 PA3HBIX pa3aeioB.

1.

Tectol pedTHHT-KOHTpOIIs Nel

Bapuanr 1

Jlis KaKOro Kiacca SMeKTPOMATHHTHBIX SIBJIEHHMH CIPABEUTMB 3aKOH IOJHOTO TOKA B
cenytoweit popme: § Hdl = [ ]°dS; rotH = 7°?
1) CranimoHnapHoro;

2) HecraunoHnapHoro,

3) KBazucranuoHapHOro.

Kak CBSI3aHO HAIpaBlIeHHE MEPEHOCa MOIIHOCTH C OPHEHTalued BEKTOpoB E u H B
IUIOCKOM OJIHOPOAHON BOJHE?

1) [NeprneHAUKYIISIPHO MIOCKOCTH PACIIOI0KEHUS BEKTOPOB EwH,;

2) CoBmazaer ¢ BeKTopoM E;

3)CoBmazaet ¢ BekTopom H.

[TosicHuTe (pU3MUECKOE COIEPKAHUE 3a/aud PAcCessHUs MIOCKOH BOJIHBI MaJalolIeH Ha

IUIOCKYIO TPaHUIly pa3jelia Cpel.

1) ®dusvyeckuii CMbIC] OCHOBAaH HAa IPAHMYHBIX YCJIOBUSAX M YCIOBMH H3JIy4CHHUS,
COTJIaCHO KOTOPOMY BO30y’KIaeMasi MOBEPXHOCTb MOPOKIAET JIMIIL yXOASIHe OT Hee

BOJIHBI: OTPA>XCHHBIC U MMPECJIOMJICHHBIC,
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|

2) dusmueckuil CMBICI pELICHHH OCHOBaH Ha MCHOJb30BaHWM JeMMbl Jlopenma u
TeopeMbl SKBUBAJICHTHOCTH, COIIACHO KOTOPBIM BO30yK/1aeMasi IOBEPXHOCTD MOPOXKAACT

JIMIIb YXOIsAIHUe OT HEE BOJIHBL: OTPaXCHHBIC U MPEJIOMJICHHBIC,

3) ®usnueckuii CMBICT pELIeHHH OCHOBaH Ha  HCIOJNB30BAHMHM  IIPUHIHMIIA
TIepeCcTaHOBOYHOM JBOMCTBEHHOCTH M TEOPEMbl B3aWMHOCTH, COIVIACHO KOTOPBIM
B030yskaaeMas IOBEPXHOCTb IMOPOKIAET YXOIALIMe OT He€ BOJHBL OTPAKCHHBIC H

MIpEJIOMJICHHBIC.

Y10 mMOHMMAETCA MOJ IUIOCKOM 3JIeKTPOMarHUTHON BOJTHOH?
[Ton mmIoCcKOW TMOApa3syMeBaeTcssi BOJHA, PacHpOCTpaHstomascs BIOJb JIMHEHHOU
KOOPAMHATBI U B JIOOOH (PMKCHPOBAHHBIH MOMEHT BPEMEHU HEU3MCHHAs B IJIOCKOCTH,

HEepIEeHIUKYJISPHON 3TOM KOOpAMHATE:

77 T : a a a
1) 11 = 11y, EZ=HZ=0;5;=&=O;£¢O;
)11 = Gy, By Bt 7, # 0.7 = 0
3) T = [11;, E=H,=0; f;j—y #0:2 = 0.
Bapuanr 2

Uctoxamu (CTOKaMI/I) KaKoro BEKTOpa JJICKTPUHYECKOI'O II0JIA SABJIAKOTCS KaK CBO6OIIHBI€,
TaK U CBSI3AHHBIC JICKTPHUUCCKHUEC 3apHI[I>I?

1) E;

2)D;

3) P.

Paznuuarorcs m (1)&301335[ CKOpPOCTb H CKOpPOCTb pacnpoCTpaHCHHUA SHEpruyd s
OJIHOPO/IHO# MIOCKOM BOJIHBL B cpeiax 0e3 MoTeph H B MOTIIOIIAIONIIMX cpejax”?

1) V¢|0=0>VQJ|0¢O§ V3|c=O>V3|0¢0§

2) Vilo=0=Vloz0; Vs|o=0=V>|oz0;

3) V¢|0=0<Vd)]c¢o; Vs|o=0<Vs|o20.

HpI/I Kakux YCJIOBHAX B 3a4a4e paccessHus [JIOCKOW BOJIHBI Ha rpaHydie paszaeia

IUAJIEKTPUUECKHUX CPell OTCYTCTBYET OTpaKEHHas BOJIHAY
1) npu napaiieapHoR NOJSpH3alKy, tge= \eale i

2) Ipx HOPMAJILHOM TOJISIPU3ALINH, tg(p=~1u2?u1 :

3) npu KpyroBo# MOJIIpH3alMy, Sing=ny/ni.



Uro Takoe SJIEeMEHTApHBIH SIEKTPUUECKHH H3iy4aTelb M KaKOBbI €ro HarpaBJCHHBIC

cBolcTBA?

1) MUHEHHBIH TPOBOJHUK C MEPEMEHHBIM dJIEKTPUUECCKUM TOKOM, JUIHHA KoTOporo 1<<i;
F(0)=sin®; F(¢)=1;

2) HpOBOIHHK C IEPEMEHHBIM JIEKTPUUCCKUM TOKOM, amaHoit 1<<\; F(0)=1; F(¢)=sinb;

3) dparMenT HpOHTA PACTIPOCTPAHSIOLICHCS BOJIHBI (AS<<A?); F(0)=(1/2)(1+c0s0).

Bapuant 3
Kax BbIPa3uTh CPEIHHIi 3a EPHO/I TOTOK MOIIHOCTH Y€Pe3 3aMKHYTYIO HOBEPXHOCTE S,
OrPaHUUUBAIOLLYIO 00beM V, BKIIIOYAIOMIHUH CTOPOHHHE UCTOYHHUKH?
a)Pyp = Re gﬁs [1ds;
6) PZCP = §S I1 dS,

8)Pge, = [, 11dS.

B weM COCTOMT [IABHOE PA3/HUME BOJIH B HETIOMIOLAIOIIMX | OTOLIAIOLKX CPEIax?
1) 6£0: Vg, Vs, Ze~f(0);
2) 6=0: Vg, Vs, Ze~f(0);
3) 6£0: Vg, Vs, ZA(w).

[lpu kakux YCJIOBHSX B 3adadc paccesHud IUIOCKOH BOJIHBL Ha TIpaHule paszeia
IUDJIEKTPUYECKHX CPell OTCYTCTBYET MPEIOMIICHHAA BOJIHA?

1) ni>n2, @>@xp;

2) ni<nz, 0>Qxp;

3) ni<nz, @<Qxp.

B uem 3akiroyaeTcss OCHOBHBIC pas3jiidus INOJIA 3JIEMEHTAPHOI'O JJIEKTPUYECKOI'O

u3iydarens B GuokHei 1 JanbHel 30Hax?

1) yr>>1: Bo, Hy~f(1/r); Bo/H=Zc, 1 = R ;

2) yr>>1: Eg, Ho, E.~f(1/1"); n>2, Py=lm,

3) yr & 1: Eg, Hy~f(1/rn); Eg /Hy = Z; 1T = Rell.

TecTsl pedTHHT-KOHTpOJIst N2
Bapuant 1

Bcerzia JiM BEKTOPa HAIIPSKEHHOCTH W HHIYKIHE KOJUTHHEapHBI?
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D E||

2) E||D, H||B B aHH30TPOIHBIX Cpeax;

, H||B B M30TpONHBIX Cpejax;
3) E||D, H||B B rupOMarHuTHBIX cpesiax.

MoryT M 1eKTPMYECKHE M MArHHUTHBIE COCTABJISIOLIME IOJIS MJIOCKOH BOJIHBI OBITH
cuH(ba3HbBI IPU PACIPOCTPAHEHNH B TIOTJIOMIaomel cpese?

1) Her;

2) Na;

3) Ilpu necTBUTEILHOM 3HAYCHUH Zs

Yo Takoe HampasisieMble BOJIHBI? Koraa oHu sSBIISIOTCS IIOBEPXHOCTHBIMHU?

1) BosHa, pacmpocTpaHsIONIascs BIOJIb TPAHHIBl pa3lesa; Hampapisgemas BOJIHA ¢
HKCTIIOHEHIHAJILHO yOBbIBalOIasi B HOPMaJbHOM HAIpPABICHHH K HaIPaBJISIOLIEH
MIOBEPXHOCTH;

2) Bonna, pacnpoCTpaHSIOLIasics NEPNEHANKY/SIPHO TIPaHMIbI pasjiena Cpel; BOJIHA
HKCIIOHEHIIMAJILHO YOBIBAIOLAs B HAIIPABJICHUH PACIIpOCTPAHCHHS,

3) Bounna, pacnpoCTpaHsIomascs BA0Jb JIHHEHHOW KOOPAHHATEI; BOJIHA ¢ HEM3MECHHBIMH

napaMeTpaMH B IUIOCKOCTHU NEPIEHAMKYIAPHOM HAIIPABICHHIO PACIPOCTPAHCHUS.

Kak wnaiitm 1mose 3JIEMEHTApHOI0 MAarHuTHOro H3JlydaTelid, UCIIOJIB3Ys TIPUHIHII

11epeCcTaHOBOYHO ABOHCTBEHHOCTH?

B BBIp@KEHHUSIX U HOJI 3JIEMEHTAPHOrO JJIEKTPHYECKOro H3JIyvaTesis OCYIICCTBHTDL
3aMEHBI:
I)E‘—)H, % & _im;:ua © —&g;
D E o —HPs —I™ u, & —¢g

NEeH, Ps —I"u, o &,

Bapuanr 2
Kaxoit xapakTtep OyaeT UMETh JUIJIEKTPHUYCCKasi IPOHHIAEMOCTb: CPE/Ibl HEOTHOPOIHOM
M30TPOITHON U CPEIbl OJHOPOIHON aHM30TPOITHOM?
1) e=f(P) ; e=|lell;
2) e=f(P) ; e=const;
3) e=|lel| ; e=f(P).
KakuM COOTHOILIEHHEM CBSI3aHbI IIONEpPEYHble COCTABIISIONIME IJIOCKOH  BOJIHBI,

pacrpoCTpaHsIoLIelics B MONOKUTEILHOM HalpaBleHue KOOPANHATE! 27



3.

B kakux Ipeenax JeKHT 3HaueHHe (a3oBOil CKOPOCTH HAIpPaBIIeMOH MOBEPXHOCTHOH
BOJIHBI HA TPAHHMILIE pa3/elia AHdIeKTPHIECKUX cpen?
1) vo1<vp<vo2;
2) Vo1>Vp>V02;
3) c<vgp<vo2.
Kak BBIYMCIINTH MOIIHOCTH M3IydYEHHS 3JIEMEHTApPHOIO 3JIEKTPUYECKOro W MarHUTHOIO
u3ydyaTesen?
D Pyep = $. I dS;

Z)PZcp . f_g Mep as;

Bapuanr 3
Kakxum rpaHUYIHbIM YCJIIOBUSIM YIAOBJIETBOPAIOT HOpMaJIbHbBIE U TaAHT€HIUAJIBHbIC
COCTaBJIAIOIIHME JJICKTPOMAarHuTHOI'O IIOJIA Ha IpaHUIC pasacia cpena ¢ pa3niHbIMHA
3JIeKTPOIMHAMHYECKUMH ITapaMeTpaMu?
1) Ei=Eaq; Hi:=H2:; Din=Dan; Bin=Ban;
2) Di=D2:; B1=B2q; Ein=E2n; Hin=Han;
3) Elt:E2r; Hin=Hax; Din=Dan; Bin=Ban.

Kax BbIrisauT Ga3oBblii MHOXKUTE/Ib INIOCKOH BOJIHBI, PACIPOHSIOLICHCS B HANIPABJICHHH
7', COCTABJISIIOLIEM C OCSIMHU JIEKAPTOBOI CHCTEMBI KOOPIHHAT YIJIBL Py, Py, P77

1) e—jkz' — e—jk(xcos<px+ycos<px+zcos<pz);

2y e = e Jk(xtgPx+ytgPx+ztgQz).

3) e—jkz’ = e—jk(xsintpx+ysin(px+zsin<pz).

Kak cBsi3aHBl MeXk1y co00d (hazoBas CKOPOCTb W CKOPOCTb PAacIpOCTPaHEHUS SHEPrUH
HAIPABJIIEMOM  TOBEPXHOCTHOM  BOJHBI, CYIIECTBYIOLIEH Ha TIpaHule pasjela
JIMDJICKTPUYECKUX cpen?

1) vovs = Vi

2) Vo=053,
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1.

_ .2
3) VoVs = Voo

Y10 MOHMMAETCsl I10J CONPOTHBICHHEM H3JIy4EHHs DJIEMCHTApHOIO 3JIEKTPHUCCKOTO
m3nyyarens? Kakos ero Gu3nueckuit cMpIci?
1)Ps, = I°Ry/2;1° = const, Ry T Pyep T;
— 2 . o .
2)Psep = UR/ 2Rz ; Uy = const, Ryy T- Pygp L

2
dS; RS T- PECP T.

H01’1’1

3)P}:cp = (Rz/2) §S

Bapuaur 4
Kakue rpaHH4YHBIE YCIOBHUS BBINOJIHSIOTCS Ha TOBEPXHOCTH HICAIBHOTO POBOJHUKA?
1) E1+=0; H1,=0;
2) Ein=0; Hi=0;

3) ke = Z, [inﬁl].

OnpeesuTe MOISPU3ALMIO TUIOCKOH BOJIHBI, PACIIPOCTPAHSIOLIEN B0 KOOPAUHATEI Z
# 00pa3oBaHHYIO HAJIOKEHHEM [BYX OPTOrOHAJIBHO MOJISIPH30BAHHBIX BOJH OJHOTO
HarpaBJIeHUs: Em = ELml + Emz = (1,4 + in)e"ﬂ‘z, ecau (aspl BOJH COBIANAIOT
(A = Ael®, B = Bel?):

1) nuHelHa;

2) Kpyro,asi;

3) aIMnTAYECKAs.

Kaxue 0cOOEHHOCTH HAOMIONAIOTCS B Cilydyae HAKJIOHHOIO INajeHHs IJIOCKOW BOJHBI U3
JMAJIEKTPUKA Ha TJIOCKYIO UIEAIBHO IPOBOJIAIIYIO IOBEPXHOCTD?

1) noyHOE BHYTpeHHEE OTPAXKEHUE IIPH JIHOOOM yIiie NaeHHs;

2) mOJIHOE BHYTPEHHEE OTPAXKEHUE MIPH 0> Pxp;

3) moJiHOE BHYTPEHHEE OTPAXKEHHUE MIPU P=0b.

YTO MOHUMAIOT T10]] TOBEPXHOCTHBIM CONPOTUBJICHIEM ITPOBOIHHMKA?
) Zs, Eo = ZsJ%;

7 £y, E= Zc[ﬁ, iz];

3)Rg, Prep = (172 Ry)/2,

Tectbl peTHHr-KOHTpPOJIS Ne3

Bapmuanr 1
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2,

3

4.

1.

Kakoe cooTHOLIEHHUE MOXKHO paccMaTpuBaTh B KAa4E€CTBE KPUTEpUA ACJICHUSA CPEI Ha

IIPOBOIHUKH H }II/IBHCKTpHKI/I?

1))

Z >> 1 — IpOBOJHUKH; Z:;— <« 1 — TU3INEeKTPUKH;
a

WEq

g

2) Z)O;— <« 1 — mIpOBOIHUKH; > 1 — TUANEKTPUKH;
a

wEq

33 —~_ « 0 — IPOBOIHUKH; 7 = 00 — JUIIEKTPUKH.
weq wEe

a

Olpee/nTh TOIAPH3AIMIO TIOCKOH BOJIHbI, PACIPOCTPAHSIOIIEICs BIOJb KOOP/IMHATHI
Z, 1 06pa30BAHHYIO HATIOKEHHEM JBYX OPTOTOHAIBHO MOJSPH30BAHHBIX BOJH OJHOTO
HanpaBieHus: By = Emy + Emp = (1,4 + 1,B)e /¥, npu 0IMHAKOBBIX AMILTHTYIAX
(A = C) u dpasosom pasamunn 90°: A = Ae/?, B = Be/(@=907,

1) kpyroBas npasasi;

2) KpyroBasi JieBasi;

3) auunTaYecKas;

KaKI/Ie OC06€HHOCTH UMEET HpCJ‘IOMJ‘IeHHaﬂ BOJIHA HpH IHaJIcCHUU HHOCKOfI BOJIHBI Ha
IpaHuIly MMOTJIOIIAroIel cpesbl?

1) @n=0p,

2) en=0o0;

3) en=0;

3aueM BBOJUTCS IOHSITHE SKBUBAJIEHTHOI'O IMOBEPXHOCTHOI'O Toka? Kakum 06p830M

OIIpeJIeIISEeTCs ero BeInInHa’?
1) [st yIPOLIEHHS pacueToB; J° = [1n170]

2) ans yrounenus pacueros; [, .j°dS =¢ H dl;

3) 15t IOBBIEHUs focToBepHocTH; 2 = oF.

Bapuanr 9
Kaxkoii xapakTepHoi 0COOEHHOCTBIO ¢ TOYKH 3PEHHS paclpeieie s 3apsa0B 001a1arT

CpeJibl ¢ IIPOBOIMMOCTBIO OTJIMYHOM OT HyJ1s?
1) p*(p,©) = p°(p, 0)e {za)t;
2)p°(p,t) = p°(p, O)e(o/ sa)t;

3) p°(p, 1) = p°(p, 0)el Yot



2. C KakuMH OCOOEHHOCTSIMH CBSI3aHO paclpOCTpaHEHHE IUIOCKHX BOJH B PEaJIbHBIX

JM3JIEKTpUKax?

1) tg6 < 1; B = w\fatq - (1 +18%6/8); vy = vy = v/ (1 +tg*5/8);

a
a= (E) Z—: — JICIIEPCHs BBIpaXKeHa ¢1abo;

)tgs > ;8 =a=w\ub/2; Vo = vy =+ 20/lo0;
A = 2n/\/flUa0 ; - mACTIEpCHSI BBIPAXKEHA CHIIBHO;

3)tgd = 0; B = W\ le€a; Vo = V3 = Vo; A = Vo/f- mucnepcus OTCyTCTBYET;

3. B uéM cocTONT NpUOIHKEHHOCTh TPaHHYHBIX ycnoBuit [llykuna-JleonToBuya?
1) TTEll' = ZCZ[inﬁl]; Pg = 0;
- . = il kqsing
DE, = Z,|1H|; tgp, =—F—"———
2 CZ[ " 1] : Re |k2-k2 sin2 ¢

3) Egp = EgaATJ_(l[);Sin On = k,/k, sin .

4. B uém Qu3nueckas CyTh IPUHIHUIA SKBUBAJIECHTHOCTH?

3aMeHa M3BECTHOTO paclipejie/ieH sl [10JIst Ha MoBepXHOCTH: E, H - pactpesienieHueM

3KBUBAJICHTHBIX CTOPOHHUX HCTOYHHUKOB!

Bapuant 10
1. MosKeT i MOIIHOCTh CTOPOHHUX HCTOYHUKOB ObITH OTPULIATEIBHOH BETMUMHON?
1) ma, Per<0, ecnu EJ°T > 0;
2) na, Per<0, ecnu EJ°T < 0;

3) "et, Pc>0 — Beerna.

2. C kakuMH OCOOEHHOCTSAMH CBSI3aHO PACHpOCTPaHEHUE IJIOCKHX BOJIH B peaJbHBIX
MPOBOAHUKAX?

2w

tgd>>1, f = a =\ wpo/2; vy =v; = L A= Jf_i%' JIUCTIEPCHSI BEIPAXKEHA

CUJIBHO;



2 2
) et = o (142D v ==/ (1452 2z @ [E -

JUCIICPCHS BbIpAXKEHA cna60;

tg? s
3) tgd =0;8 = w\/lUa&q (1 +—8—); Vo = Vy = Vg, A = v/ f- aucnepcus

OTCYTCTBYET;

3.

Kak BBINISLIMT NpHOIMKeHHbIE rpannyHble yeiaoBus Lllyxuna-JleontoBrya?
1) Tokye = 2eo| Tuf

2) Eyr = Epy; Hip = Hyy Din = Do Bin = Bops

3)(Din = Dzn) = 7% [Tnka| = [Tna| = =™ (Bin — Bzn) = 7™

AR AR

Yo coboii mpeacrasiseT deMeHT [ Toiirenca? Kakumu HanpapaeHHBIMH CBOMCTBAMHU OH
obnanaer?

1) anemenT poHTa pacnpoctpansomeics Boianbl: F(0)=(1/2)(1+cosb);

2) JWHEHHBIH NPOBOJHHK € IEPEMEHHBIM JJIEKTPHYECKMM TOKOM, JUIMHOH 1<<I;
F(6)=sin0;

F(e)=1;

3) paMOYHBIH MPOBOIHKK C TIEPEMEHHBIM JICKTPHIECKUM TOKOM, tHHOH 1<<1; F(6)=1;

F(¢p)=sinb.

6.3. Kontponbnbie pabotsl aias CPC.

I[OMaH_IHI/IC KOHTPOJIBHBIC pa6OTI)I SIBJIAIOTCS 0a30M JJII OLICHKH CTEIEHHU YCBOCHU

TEOPEeTHYECKOr0 Marepuajia H, COBMECTHO C JApyrHMH Qopmamu y4eOHOTo mporecca,

YYHTBIBAIOTCS B PEUTUHT - KOHTPOJIE.

JIns KaxI0M KOHTPOJIbHOM paboThl moaroroBineHo 10 BapuanToB. Kakapli BapuaHT

COZCPXXUT TCOPETUYCCKUE BOIIPOCHI U 3aJa4H.

Homepa 3amau cooTBercTBYIOT CcOOpHMKY [3], BKmodeHHoMy B pasgen 7a. B

3JICKTPOHHOM BH/C C60pHI/IK 3aJa4 BXOJHUT B y‘-I€6HO-M€TO,Z[H‘-ICCKHI\;I KOMILJICKC 11O JHUCLHUIIIIMHC

OMIIuB.

KontpoasHast pabora Ne 1

Bapuanr 1
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OxapakTepu3syiiTe CTaTHYECKHE U JHHAMUYECKHE DJICKTPOMArHUTHBIC SBJICHHA. Jaiite
OIIpe/IeIeHHe SNEKTPHYECKOT0 i MArHHTHOT'O TOJIEH.
OmNUIIATE TPUHIMIGI HOMydeHHs auddepeHHanbHbIX YpaBHEHHH 2JIEKTPOIMHAMHUKH.
Kaxie MaTeMaTHUeCKHe ONepaLMH [IPU 3TOM HCIIONb3YIOTCs?
OGBICHATE CMBICIT 3aKOHA COXPAHEHHsI SHEPIuH B 00beMe U TOYKE, A€ UCIIONIB3YIOTCA
3JIEKTPOMAarHUTHBIE TOJISL.
[3], m. 7a: 2,8; 2,22.

Bapuanr 2
[ToyeMy >/1€KTpUYECKHE H MATHUTHBIE [OJISl ABJIAIOTCS BEKTOPHBIMU BEJIMYUHAMH !
Onumure (UIMUECKYIO CYLUIHOCTh  YpaBHEHHH Makxcgeuia. Kakum  oOpa3om
YUMTHIBAETCS] B HUX MIPHCYTCTBUE CTOPOHHHUX HCTOUYHUKOB?
KakoB MNpMHIMI MaTEMaTHYECKOro IMOCTPOCHMS ypaBHCHUA OajlaHnca MOILIHOCTH H3

ypaBHeHHH Makcpea?

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

Bapuanrt 3
KakuMi BeJH4HHAMM ONHMCHIBAIOTCS SJIEKTPUYECKHE M MarHuTHblE mnoiis. Kakosa nx
(usryeckas CymHoOCTh?
B ueM OIMYHE M CXOJCTBO YPAaBHEHMIl 3JEKTPOJAMHAMHKH B HHTCIPAIBHOH H
nuddepenunansuoi Gopmax?
KakoB du3uueckuii cMbIci BeKTopa [IoHHTHHIa 1 B KaKUX €AMHAIAX OH usmepsieTcs?

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

Bapwuanrt 4
OMUIIUTE TOBEICHNE CHIIOBBIX JIMHAN BEKTOPOB JJICKTPUYECKOro U MarHUTHOTO noJen.
OmnuIuTe CBONCTBA ypaBHeHUH Makcsera.
OGbsCHHTE HHTErpanbHYIO U muddepeHinanbayto Teopembl [ToiHTHHTA.

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

BapuanT 5
Kak cBsi3aHBI BEKTOPBI IEKTPHUECKOTO MOJIS E u D, BeKTOpbl MarHUTHOTO IIOJISI Hu B?
B 4yéM CMBICII TAKHX CBSI3EH?
ONMIIKATE YacTHBIE CiIy4Yan ypaBHeHHH MakcBera.
[Tpoananu3upyiite U OOBSICHUTE IOABJICHHE B3aUMHOW SHEpPrud IIPU PACCMOTPEHHE
[IOJIHOM SHEPTUH ABYX JJICKTPOMArHHTHBIX oJjei.

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

BapuaHnt 6



JlaiiTe ompeneieHHe TOKa MPOBOAUMOCTH M TOKAa CMCIICHUS. B uem paznuuue H
CXOJICTBO 3THX TOKOB?

B ueM cyThb MeToga KOMIUIEKCHBIX aMIUIMTYd M 3a4eM OH IMpPHUMEHACTCT B
3JIEKTPOIUHAMHUKE?

OnuIIMTe MAaTEMaTHUYECKYIO IMPOLEAYPY INpPU IOJYYCHHH BBIPOKECHHS A1 CKOPOCTH
pacrpOCTPaHEHHs SHEPIUH EKTPOMArHUTHOTO OIS

[3]. o Ta; 2,1732,31.

Bapuant 7
[TpuBeauTe crocod KnaccupuKanuu MEKTPOMar HUTHBIX SIBIICHUH.
Hamumure ypaBHeHne MakcBesia B KOMIUICKCHBIX aMIUTMTY/ax. OOBsICHUTE B 4EM HX
OTJIMYHE OT 3AMHUCH Yepe3 BpeMEHHbIE QYHKIMHU?
[IpuBenuTe aHAIUTHYECKHE PACCYXKJIEHHS O 3aKOHE COXPAHEHHs 3apsjia M ypaBHCHHC
HETPEPBIBHOCTH.

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

Bapuant 8
JaiiTe ompezelieHHe MOHATHAM HICAIbHBIA NPOBOJIHHK H UeaabHBIA JIUAIEKTPUK. B
YeM CMBICIT YTOUHEHHUS IOHSTHHA IPOBOIHUK H UDIIEKTPHK?
OGBICHHTE CMBIC] BBEJEHHS KOMIUIEKCHBIX JMOJICKTPHYECKOH M MarHUTHOH
IIPOHUIIAEMOCTEH.
[IpuBequTe ¥ OOBSCHUTE ypaBHeHHe OamaHca i CPEIHHX 3a TICPHOA 3HAYECHHH
MOIIHOCTEN B OrpaHUYEHHOM 00BEME.

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

Bapuant 9
IpuBenute crocod KiIacCHQHUKAIMK CpeJl C TOYKM 3PEHMS HX OICKTPOMATHHTHBIX
CBOMCTB.
UTo MOHMMAIOT O] FPAaHUYHBIMU YCIOBHAMH M Ul KaKUX LeJedl OHHU IPUMEHSOTCS?
I[lepeunciuTe  rpaHHYHBIE  YCJIOBMSA Ul TaHICHLHMAIBHBIX W HOPMAJIbHBIX
COCTaBJIAIOIIMX. Y KaKUTE HAa YaCTHBIE CITy4au.
HanuumTe ¥ 06bICHATE CMBICI TeopeMbl [TOMHTHHTA [UTs KOMILIEKCHBIX MOIIHOCTEH.

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

Bapuant 10
[Ipuenute cnoco0 rpaguyeckoro u3o0pakeHHs MOJIeH. Kak BBINISLTAT 000OLIEHHOS
nudepeHaTbHOe ypaBHEeHHE JTHHUH 0157

OmnuunTe MaTeMaTUYeCKue MPUHIUIIBI HCCIIENOBAHUA I'PaHUYHBIX yCJIOBI/II\/JI.



CdopmupyiiTe ¥ OIMMIIMTE YpaBHEHHs OanaHca JUIs KOMILICKCHBIX MOIITHOCTEH
NPUMEHHTENBFHO K O00bEeMy, OIPaHMYEHHOMY 3aMKHYTOH —HICATbHO poBosIIEH

IMOBEPXHOCTLIO.

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

KontpoJasHas pabora Ne 2

Bapuanr 1
OmUIIATE MaTeMaTHYecKue npeobpa3oBaHust ypaBHeHuH MakcBeria, MPUBOJSIIIE X K
ypaBHeHUsM [ 'ebMroJbLa.
JlaiiTe onpeeneHue IIIOCKOH BoJHbL. [ToueMy miiockas BOJIHA HE MOKCT CYHICCTBOBATE B
JEeHCTBUTEIBHOCTH?
[TosicHUTEe TIOJTyYeHHE BBIPAXKCHUS Ui (a3oBOro  MHOKHTELA [UIOCKOHM  BOJIHBL,
pacmpocTpaHsomeiics B POU3BOJIIEHOM HAIPABIIEHUC.

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

Bapuanr 2
OOGBSICHUTE CMBICI BBEJEHHS BEKTOPHBIX M CKaJSAPHBIX 3JIEKTPOIAMHAMUYCCKHX
MIOTEHIUAJIOB.
SanumuTe uQepeHIMaTbHble YPABHEHHs ITOCKOH BOjHBL Kak  BBINISIAT HX
perieHus?
CpaBHHTE pe3y/ibTaThl ~ pPAccesHWs — IUIOCKOM  BOJHBI ~ HA  IpaHulle  pasieia
JMIEKTPUUYECKHX CPeJl [IPH HOPMANBbHOH 1 MapalIe/IbHOM TOJISAPU3ALIHSX.

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

Bapwuanrt 3
IlepeunciuTe XapaKTEPHCTUKU 3JIEKTPOMArHUTHBIX BOJH.
Kax o6pasyercs BekTop [To#HTHHTA B [IIIOCKOH BOJIHE M YEMY OH paBeH?
TTosicHuTe (PU3HYECKYIO CYITHOCTH M yCJIOBHSI [OJIHOTO MPEJIOMIICHHS IUIOCKOM BOJIHBI HA
rpaHuile paszesa JUdJIEKTPUISCKUX CPEel.

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

Bapuanr 4
Kak 3anucbiBaetcsi popMysia Iuist IOCTOSHHON pacrpocTpaHeH s!?

Hoquy B MCCJIEOBAHUIX INIOCKUX BOJIH OTCYTCTBYIOT I'paHAYHBIC }/CHOBI/IH?



[TosicHuTe (QH3MYECKYIO CYLIHOCTB, M YCIIOBHS IIOJIHOTO BHYTPEHHErO OTpaKCHH:A Ha
rpaHHIle pasjiena AUIIEKTPUUECKUX cpell. Kakie BOTHBI Ha3bIBAIOTCS HAMPABIACMbIMH,

IIOBEPXHOCTHBIMH?

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

Bapwuanr 5
Tosicaute dusmdeckuii cmpica dasooit mocrosHHON. Kak oHa cBs3aHa ¢ 1apaMeTpamMu
cpenbl?
Uro moapazyMeBaeTcs I0J] XapaKTePHCTHIECKHM COINPOTHBICHUEM mockoit BosHbI? K
yeMy MPUBOJAUT KOMIIJIEKCHOE 3HAYCHHE XapaKTePUCTHIECKOTO COIIPOTUBIICHUS?
Onumure OCOOSHHOCTH paccesHHs IUIOCKOH BOJIHBI MpPU IAJEHHE Ha TpaHuly C
HOrJIOIIAIOLIeH Cpeno.

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

Bapuanrt 6
TlosicHuTe (U3MYECKHH CMBICII IIOCTOSIHHOM 3aTyxaHusl. Kak oHa cBs3aHa ¢ napamMeTpamu
cpenpt?
OnuiuTe 0COOEHHOCTH pPACIpOCTPAHEHHs IUIOCKMX BOJIH B BaKyymMe€ d HICalIbHOM
nuaneKTpuKe. UTo mopasymMeBaeTcs noji NOHSTHEM CBOOOIHOTO IPOCTpaHCTBA?
ChopMyTUpyHTe H ONMIUMTE YCJIOBHS NPUMEHAEMOCTH IPHOJIMIKEHHBIX TPaHUYHBIX
ycnosuit Llykuna — JleontoBuya.

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

Bapuaunr 7
Jlaiite onpenenenue (pa3oBod CKOPOCTU U AJHHBI BOJIHBL.
OnuiuTe 0cOOEHHOCTH pacpoOCTPaHEHHs IIJIOCKHX BOJIH B PEAIbHBIX TPOBO/IHUKAX.
Kakre 0COOGHHOCTH IpOSBISAIOTCS IPU TAJEHHH IUIOCKOH BOJIHBI HA MOBEPXHOCTH
UI€aJILHOTO TIPOBOIHUKA?

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

BapuanT 8
Hanuimure 1 06bICHHTE (OPMYJIbI PELIEHUH HEOXHOPOAHBIX ypaBHeHH i [ ebMrobua.
OmnUIIATE NONSIPU3AIMOHHBIE CBOHCTBA ILIOCKOH BOJIHBL. B KakoM cirydqac HosspH3anys
GyeT TMHEHHOMN, KpyroBOii, SJIMITHIECKOH?
B ueMm cyTh mnosepxHocTHOro d3¢dekra? Kak u UL 9ero BBOAUTBCSA IMOHATHE

3KBUBAJICHTHOT'O ITOBCPXHOCTHOT'O ToKa?

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



BapuanTt 9
BamumuTe ypaBHeHHs MakcBemia ¢ y4eTOM MAarHMTHBIX  3apsioB  H - TOKOB.
CoopMymupyiiTe IPHHIMI MEPECTAHOBOYHOI JIBOMCTBEHHOCTH.
OnuimTe 0COOEHHOCTH PACIpOCTPAHEHMs IIJIOCKHX BOJH B CpeAe C MPOBOAUMOCTDIO
oTnuMuHOH OT Hyas. UTo moipasyMeBaeTcs IO JHUCIepCHEH U r1yOuHOM
IPOHMKHOBEHHA?
Yro noapazymMeBaeTcs Mo MOBEPXHOCTHBIM CONPOTHBICHUEM PEaIbHOTO POBOTHUKA?

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

Bapuant 10
Cdopmynupyiite TeopeMy €IMHCTBEHHOCTH JUISi BHYTPEHHHX M BHCIIHMX 3a/1ad
9JIEKTPOAUHAMUKH.
OnuimuTe 0COOEHHOCTH PACIPOCTPAHEHHS IIJIOCKUX BOJIH B pEeaIbHbIX JIM3JIEKTPUKaX ?
Kakim 00pa3oM ONpeIessioTest TOTEPU B IIPOBOIHMKAX ?

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

Kounrpoabnas padora 3

Bapuanr |
YTo moapa3yMeBaeTcs MO 3JIEMEHTAPHBIM JIEKTPUIECKUM H3JTydaTe/IeM (9BN)? Kakum
06pa3oM MOATBEPKAAETCA €ro OIM30CTh ¢ H30TPOIHBIM u3jrydarenem?
[Tosicuute dusnueckuit cMpic teMMbl Jlopenna. CBsi3b MKy KaKUMH BEJTHIHHAMI OHA

yCTaHaBJIUBACT?

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

Bapuant 2
OIHUIIATEe MaTEMATHUECKHE [PE0OPA30BaHHs, B X0/I€ KOTOPBIX OIPE/IENSAETCs BEKTOPHBIHA
3IeKTPHYECKHH moTeHnuan aas 99U,
Kak, ucrosp3ys gemmy JlopeHia, aHaTHTHUECKH ChOPMYIIHPOBATh TEOPEMY B3AaHMHOCTH

JUTSL 2JIEMEHTAPHBIX H3JTydaTenei?

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

Bapwuanr 3
OnuimTre MaTeMaTHdeckHe mpeoOpa3oBaHHs, B XOJ€ KOTOPBIX —ONPENCNISIOTCA
cocrapisroume mojs I9OU.
KakxuM 006pa3oM u JUIss YEro BBOJATCS SKBUBAICHTHBIC HCTOUHHKH 5JICKTPOMArHUTHOIO

nons? ChopMyIHpyiiTe CBA3b IPUHLUIIA SKBUBAIEHTHOCTH C NPUHIIIIOM [1ofirenca.



[3],m 7a: 11.11; 123,

Bapua#nrt 4
Chopmynupyiite HOHATHE OMMKHEH H JanbHEH 30H DDU, cpaBHUTE CBOMCTBA
3JIEKTPOMarHUTHOTO OJIst B 30HAX.
Uro coboii mpeacTasiisieT 2eMeHT [rolirenca? KaknuMu HarpaBieHHBIMU CBOMCTBAMHU OH
obnangaer?

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

Bapuant 5
[Ipoananusupyiite oOIMe BBIPAKEHHA UIA  COCTaBJIAIOMIMX  IOJIA DO m ux
npeo6Gpa3oBaHHyIO pOpMY B IaybHEH 30HE.
CdopmyaupyiTe CTPOryrO IOCTAaHOBKY 3a1a41 T pakLuy.

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

Bapuasrt 6
Jlaiite ompeleseHHe IHarpaMMbl HaIPaBICHHOCTH OOU, u mnocrporite €€ B
MEPHIHOHAIBHOMN 1 9KBAaTOPHAIBHOH IIIOCKOCTAX B HOPMUPOBAHHOM BUJIC.
B uéM cyTs npubmmkenus [roiirenca — Kupxroda mpu —peuienne JAPPAKITUOHHBIX
3anaq?

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

Bapuasnt 7
OGDBACHHUTE MPOLIECC BHIYUCIECHHS MOLIHOCTH U CONPOTUBIICHHUS U3/TyICHHA DOU.
CoopmymupyiiTe W ONHUIIMTE OCHOBHBIE STallbl PEIICHHS 3ala4u Ju(pakuuy  Ha
KPyroBOM META/IIMYECKOM [HIHH]PE.

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

Bapwuanr 8
Y10 mMOHUMAETCS MO JIEMEHTApHBIM MAarHUTHBIM HU3Jy4aTesieM (OMMN)? Kax moayduThb
BBIp)KEHHe JUIsl COCTaBsomuX noss IMU, ucnonp3ys aHajlOrHuHble BEIPOKCHUS JUIA
D5U?
[TosicCHUTE OCHOBHbIE IPHHIIUIIBI METO/Ia FTEOMETPUUECKOH OITHKH.

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

Bapuant 9



1. VkaxkuTe OTIMYUS U cXozacTa noneit 30U u OMU B nagpHel 30HE ¢ I0JIeM MJI0CKOH
BOJIHBL.
2. Cdopmynupyiite OCHOBHBIE OCOOCHHOCTH PELICHHUS J(PaKIOHHBIX 3a1a4 METOAOM

KpacBbIX BOJIH.

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

Bapwuanrt 10
1. OGbscHHTE MPOLELYPY Mepexoja OT JKBUBAIEHTHOIO MArHMTHOTO TOKA K pealbHO
CYIIECTBYIOIIEMY HAINPSKEHUIO B Clydae SJIEMEHTAPHOTO  IIEJICBOro U3 TydarTes.
[IpuBenute apyrue THobl M.
2. B 4yeMm CyTh MeTOa I€OMETPUYECKOH TEOpUH muppakipn? CpaBHUTE €ro ¢ METOJIOM

reOMEeTPUUYECKOHN ONTHKH.

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

7.YYEBHO-METOJIUYECKOE U UH®POPMALIMOHHOE OBECIIEYEHHE
JUCHUIIJINHBI SMIT u B

a) OcHOBHas JIUTEpATypa:

1. Kypaes A.A., Ilonkosa T.JI, Cunnusn AK. DJIeKTPOAUHAMUKA M PaclpoCTpaHEHHE
pammoBosH: ydebHoe mocobue / A.A. Kypaes, T.JI. Tlonkosa, A.K. CunuupH. — M.
HUL Uubpa-M; Mu.: Hos. 3Hanue, 2013. — 424 c.

2. BoxoB JI.A. DjeKTpoAMHAMUKA H PACIPOCTPaHCHHUE PaHOBOJIH (27eKTPOHHBIN pecype):
yueGHoe nocobue / JLA. Bokos, B.A. 3aMOTpHHCKHH, A.E. Maunenb. — DJIeKTPOHHBIE
TeKcTOBbIe naHHble. — Tomck: TOMCKHH TOCYyIapCTBEHHBIM YHMBEPCHUTCT CHCTEM
yIIpaBJIeHHs ¥ paanosnexTponnku, 2012. - 301 c.

3. COOpHHK 3aj1a4 [0 Kypcy DNeKTpOANHAMUKA H PacipOCTPAHEHHE paHOBOJIH / backakos
C.U. u np., Hon pen. C.U. Backakosa. - M: Beiciias mkoia, 2015. — 208 c.
(bubnuoreka Bal'V)

4, DneKTpoAWHAMHUKA U PaclpOCTPaHEHHE PaJMOBOJIH: METOL. Vkazanus K J1abopaTOpHbIM
paGoTtam o Kypey “DJIeKTpoJAMHAMHMKa U PaclpOCTPaHCHHE PaJMOBOJH™ UL CTYACHTOB
crienmansuoct 11.03.03 nuesHoit dopmbl oOydenns/ HI'TY um. P.E,Asexceesa:

coct.:C.M. Hukynun, E.A. Jle6enesa - Hiwxuuit Hosropoz, 2015, 63¢.

0) JlomonHUTENbHAs IUTepaTypa



Mannens A.E. PacipocTpanerne paguoBoiH (9JIeKTPOHHBIN pecype): ydeOHoe mocodue /
A.E. Mangens, B.A. 3aMOTpHHCKHH. - DOJIEKTpOHHBIE TEKCTOBbIC JaHHBIC. —
DJIeKTPOHHBIE TEKCTOBbIE AaHHbIe. — ToMck: ToMckuii rocy1apCTBeHHBIH YHUBEPCHUTET
CHCTEM YIIPaBJICHHUs U PalHoNIeKTpoHuKH, 2012. — 163 c.

Ipuropse  A.JI.MeToapl  BBIYACTHTENBHON — 3MEKTPOIMHAMUKH [ DIEKTPOHHBIH
pecype]/I'puropbes A.Jl.-Dnexrpon. Tekcroseie nanabe.-M.:OU3MATIIMT,2012. -432
C.

DnexTpomuHamuKa: YuebHoe nocobue / N.®. Bynarsn, B.®. Jlyoposun, A.C. Curos. -
M.: Ansdpa-M: HUL] UHOPA-M, 2013. - 304 c.

. EBmoxumos 0. K., JIunasans B. P., lllep6akos['. 1.

LabVIEW 115 paiuoHH)KeHepa: 0T BUPTYaIbHOM MOJEIN 10 PeanbHOro npudo-

pa. — M.: JIMK Ilpecc, 2012. — 400 c.



8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHE
JUCHUIITIMHBI OMIT u B

MarepHralibHO-TEeXHUYECKOe 00eCIieYeHne JUCLIUILIMHEI BKIIIOYaeT:

— nabopaTopHble MakeTbl M H3MEpHTeJIbHOe O000pyJOBaHWE  CIENHATH3HPOBAHHOM
na6oparopuu (510-3) no mucuumnuae DMII u B (3 mabopatopusie pabotsl): ['4-114, I'4-
37A,T4-80 - 2 wt., ¥2-8, B3-38 — 3 mir., BMT-/I, [16-23A;

—  KOMIIBIOTEPH CO CIENHATH3HPOBAHHBIM MPOrpaMMHBIM obecriedenuem LabVIEW (8
IIT.) B CIENHATH3UpoBaHHON nabopatopun (504-3) 17 BBITOJHEHHS BHPTYaJlbHBIX

nabopaTopHbIx padot mo aucipuinae SMIT u B (3 BupTyanbHbIxX pabor).

[Iporpamma coctaBiieHa B cooTBeTcTBHU ¢ TpeboBanueM OI'OC BO no HanpaBieHUIO
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