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1. IEJIM OCBOEHUS ANCHUIIIMHbI

LleasMu OCBOEHHsS IUCILHMIUIMHBI «ODJIEKTPOMArHUTHbBIC IOJISI U BOJHBD) (OMII u B)
SIBIISIFOTCSL:
1. YcBoeHHE OCHOBHBIX IIOHATHH TEOPEM U MPUHIMIIOB TEOPUH DJICKTPOMATHUTHOIO ITOJIS;

2. AHamu3 3aKOHOMEPHOCTEH BOJHOBBIX IIPOLIECCOB, BKJIIOYAs DJIEMEHTBI TECOpUH
JUGPAKIUN U U3JTyYEHHUS,

3. IMonyueHue Ga30BBIX U YIrIyOJICHHBIX 3HAHUHU JUIsl yCIELIHOIO OCBOCHMS JIHCIUILIMHDI
podecCHOHaIBLHOIO [IMKJIA, CBS3aHHBIX C pa3HBIMU cdepaMu  JIesTeIbHOCTH
CIIelUaJInCTa:

— IPOEKTHO-KOHCTPYKTOPCKOM,

—  NPOHM3BOACTBEHHO-TEXHOJIOIHYECKOH

— Hay4YHO-HCCJIENI0BaTEIbCKOM;

—  CEpBHCHO-IKCIUTyaTallHOHHOM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuuruinaa OMII u B:

— wunnekc: b1.b.17;

— 0a3oBasi 4acTb.

VeIemHoe OCBOEHHe MMCHUIUIMHBI TIpearnoaraeT 3HaHHe OOIIMX pa3/eNoB BbICIICH
MaTeMaTHke, (QM3MKH, OCHOB Teopun lened. M3 cnenuagbHBIX — pa3/esioB MAaTeMaTHKH
CTyJEHTaM JOJDKHBI OBITh W3BECTHBI OCHOBHBIE OIEpallMd W TEOPEMbl BEKTOPHOTO aHAIH3a,
maTpuuHas anredpa, Teopus (QYHKIMH KOMIUICKCHOTO EPEMEHHOIO.

Ocpoenre mucrummasl OMII 1 B HeoOXxoauMo, Kak — MPeAIIEeCTBYIOLICH, I
MOCTEAYIOMMX JUCUUIUIMH: «BOJHOBBIE IPOLECCHl B HPUPOIHBIX Cpefax», «AHTCHHbBI H

MUKPOJJIEKTPOHHbIE YCTPOMCTBA CPeCTB CBsA3H», «COBpeMEHHbIE CHCTEMbI IOJABHKHOH CBA3NY.

3. KOMIIETEHIIHUU OBYYAIOUIETOCs, ®°OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMS TUCHUITJIMHBI 5MIT u B

B pesynprare OCBOCHHS IUCLHMIUIMHBL, OOyYarolIMHCs HOKEH [EMOHCTPHPOBATH
CIIEIYIOIIHE Pe3yIbTaThl 00pa30BaHUS:
1. 3HaThb:
—  OCHOBHBIC YPaBHEHHs IIPUHLMIILI K TEOPEMbI KJIACCUYECKON TEOPHH 3JIEKTPOMATHUTHOTO

T0JIS;



CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH B CcBOOOJHOM IPOCTPAHCTBE U 3aKOHOMEPHOCTH HX
pacceuBaHus HA 'PAaHHUIIC pasznena cpen;

sneMeHTbI Teopuu mudpakiun 1 Teopun u3nydenus (OI1K-6).

2. Ywmers:
MaTEMaTHYeCKU OIMCHIBATH MMPOCTEHIINE BOJTHOBBIC MPOLECCHI, B TOM YHC/IC MPOLECCHI
U3JIydeHUs U TUQPaKIMK 3JIEKTPOMAarHUTHBIX BOJIH;
¢opmynupoBaTh U peliaTh 3aaud H3JIy4eHHs M PaclpOCTpaHCHHS 3JIEKTPOMArHU THBIX
BOJIH, KaK B CBOOOJHOM MPOCTPAHCTBE, TaK ¥ B CJIOUCTO-HEOAHOPOAHBIX Cpeaax (OIIK-

6).

3. Bumanets:
METOJaMH pEIIeHHs MNPHKIAIHBIX 3a/1ad KJIACCHYCCKOH TEOPUM DIJICKTPOMArHWTHOIO
[OJI; OCHOBAMH MAaTE€MaTH4eCKOro MOJEIUMPOBAHUS DJICKTPOMArHUTHBIX nojaed B
3a1a4ax M3IydeHHs ¥ JU(pPaKiHy, B TOM Ynciie, ¢ moMomuipio 9BM;
NPaKTHYECCKUMH HABBIKAMH H3MEPEHHUsI 3ICKTPOMAarHUTHBIX noJiel B GU3UUECKUX
3a1a9ax paccesiHusl, BO30yK/eHHs U JU(PAKIIHI C TOMOIIBIO COBPEMEHHOH

m3MepureapHoi arnmnaparypsl (OIK-6,I1TK-17).



4. CTPYKTYPA U COJAEPKAHUE JUCHUIIIMHBI OMIT u B

O611ast TPYI0EMKOCTb [MCLIILTHHBI COCTABIISIET 6 3a4CTHBIX €/IMHHIL, 216 yacos.

DopMmbl
Bujpl yueOHOM paboThbl, BKIIOYas TEKYILEro
§. CaMOCTOATENBHYIO paboTy CTYNEHTOB | O6beM y4eOHOi KOHTPOJISL
e 2 ¥ TPYA0EMKOCTb (B uacax) paboThbl yCrneBaeMoCTH
No Paznen 3 § - _ C MPUMEHEHHEM (no nedenam
n/n JMCUMIUTAHBI = = i g x5 §. z % = o, | MHTEPAaKTHBHBIX cemecmpay),
©l 8| E|£E E&8 §d 9| METO/10B dopma
T 51 E § &8 g8 O| | (Buacax/%) IPOMEKYTOUHOM
= 8 o E 2l 3 o = aTTecTaLyu
= = (no cemecmpamy)
1
Beenenue
i | 0,25
2 | DAeKTpOMAarHur-
Hoe riole ¥ 411 {0751 1/57
napa-MeTpbl 3
cpen
3 | OcHOBHbIE YpaB-
i 402 | 1 1 3 1/50
3JIEKTPOIU-
HaMMKHU
S 413 ] 1 1 3 1/50
yCIOBHA
5 | DHeprus
SIEITPO- 4 3 1/50
MarHMTHOTO 4 1 1
noJist
6 | BonHoBble 4 5 | | 3 1/50
ypaBHEHHs!
7 | Inockue
MEKTPOMATHUT- |, | | | 4 3 4/66 )
HbI€ BOJIHBI B PeltuHr-
OHOPOJHOM KOHTPOJIb |
HSOTPOMIHO 4| 7| 1 1 3 1/50
cpene
8 | Bonnosble siBre- | 4 8 1 1 6 3 5/60
HUSl HAa TpaHMLE
paszena  mByX 4 19 1 1 3 1/50
cpen 4 110 1 1 3 1/50
4 111 1 1 3 1/50
9 | [ToBepXHOCTHbIH 4 |12 | | 3 1/50 PelTuHr-
ekt KOHTPOJIb 2
W3nyuyenue 4 | 13 1 1 4 3 4/66
10 | anexTpoOMarHur- T 12 7 7 3 750
HbIX BOJIH
11 | OcHoBHbie Teo- | 4 | 15 1 1 3 1/50
peMbl | 3JIEKTpO- T 1 l 3 1750
JMHAMHUKH
12 | OcuoBbl Teopuu | 4 | 17 1 1 4 3 4/66
auppakurn =
snextpomaruut- | 4 | 18 1 1 . 1/50 e
KOHTpOJIb 3
HbIX BOJIH
Bceero 18 18 18 54 31/57 3a4er




MaTpHia coOTHeCeHHs! Pa3/ie/I0B TIUCHMIINHEI H (OPMHPYEMBIX KOMITeTeHIIUH

KomiiereHuuu KonuecTBO KOMIIETEHLMH
TpynoemMKocThb O
HCUUILINHBI . =
PRAMEIL JagI (B yacax) & o
= =
o =
1 0,25 % 1
2 1,75 + I
3 2 + 1
4 2 i 1
5 2 + 1
6 2 + 1
7 8 + +
8 14 + st 2
9 2 + =+ 2
10 8 + + 2
11 4 + + 2
12 8 =+ + 2
Bec xomneTeHLIIHH gﬁ ;;;’
S =1
Ne n/m TemMbl NPAKTUYECKHX 3AHATHI TpynoemkocTh (B
yacax)
1 VpaBHeHnue Makcaesuia 6
[Tockue 37eKTPOMArHUTHBIC BOJIHbI 2
3 OTpakeHHe U MPEeJIOMIICHHE IIOCKHUX 3JICKTPOMAarHUTHBIX 4
BOJIH
4 DJIeMeHTapHbIE U3J1y4aTeId 2
5 Wurepdepennmst U JUPpaKIys 2JICKTPOMArHUTHBIX BOJIH 4
TpynoemkocTh (B
Ne n/ni Tembl J1a00paTOPHBIX padoT pyA (
qacax)
[T10cKue BOJIHBI (BUPTyaJIbHAas) 2

[Tonsipu3zanus 31eKTPOMATHUTHBIX BOJIH (BUPTyasbHas)

OTpameHHe U PEJIOMJICHUEC 3JIEKTPOMAruuTHBIX BOJIH Ha
I'paHULC pa3zciia JUABJICKTPUYECKUX CPCI

DneMeHT [ToiireHca (BUPTyaIbHas )

2
4
DeMeHTapHbIC U3J1y4YaTe/IH 4
Z
4

(@) | B (9] N | —

JIudpakuust IIIOCKOK 371€KTPOMArHUTHOU BOJIHBI Ha
METAJJIMYECKOM KPYTOBOM LIMJIMH/PE




5.06bPA3OBATEJIbHBIE TEXHOJIOT'UA

5.1. AKTUBHBIE U HHTEPAKTHBHBIE (OPMBI OOyUYEHHSI
C uenpio (OPMHPOBAaHHS H DPa3BUTHA NPOPECCHOHANBHLIX HABBIKOB CTYICHTOB B
yyeGHOM IpOLEecce HCIHONB3YIOTCS aKTHBHBIE M MHTCPAKTUBHBIC (GopMBI  IIPOBEIECHHUS
Ay[MTOPHBIX 3aHSTHA M BHEAYJIMTOPHOW pabOTBL OObeM  3aHATHHA, MPOBOAMMBIX C
CTIOTB30BAHMNEM MHTEPAKTHBHBIX (opM, cocTaBiiseT 18 vaca abopaTOPHBIX saHsTHi, 18 4Jaca
PAKTHYeCKUX  3aHATHH, 20 BHEAyJIMTOPHBIX 4acOB U1  BBIIOJIHCHWS  TPEX JIOMAIIHHX

KOHTPOJIBHBIX paloT.

5.2. CamocTosTeIbHas padoTa CTyIEHTOB

CaMocTosTeIbHas paboTa BKIIOYAET JOMAILHIOW paboTy ¢ JEKUMOHHBIMK MaTepHalaMH
C UENBI0 PAaCIIMPEHHs U YIIyOJNCHHsl TEOPETMUECKHX 3HAHMH, MOArOTOBKY K BBIIOJHEHUIO H
3amquTe J1ab0paTopHBIX padoT, MOArOTOBKY K MPAKTHYECKMM 3aHATHSM, BBIIOIHCHUC 3aaHui,
NpeJyCMOTPEHHBIX ~ JOMAIIHUMHU  KOHTPOJIbHBIMU padoramu.  HeoOxoammble — Juid
CAMOCTOSITENIBHOM paboThl MCTOYHMKM M MAKeThl MPUKIAJHBIX MPOrpamMM BKIJIFOUCHBI B
IEKTPOHHOM BHJE B YueOHO-METOJMYECKHI KOMILICKC, COTPOBOM/IAIOUIMH  JIUCIUILIHHY.
DpPeKTHBHOMY  Xapakrepy CaMOCTOATENbHON — PaboThI CIIOCOOCTBYIOT — €XKEHeNICIbHbIC

KOHCYJIbTalluH.

5.3. KoMIblOTEpHbIE TeXHOJIOTHU 00yYeHHUS
15 TiryGOKOTO M Ka4eCTBEHHOTO OCBOEHMS IMCLMILIMHBI CTY/ICHTAMH [PeI0CTaB/IACTCA
IEKTPOHHAs BEPCHs y4eOHO-METOIMYECKOTO KOMILIEKCA, BKIOYAIOLICIO: KOHCICKT JIeKIMH;
COOpPHHK 3ajay; METOIMYECKHEe YKasaHHs K JIKIHAM, K [PaKTHYCCKHM paboraMm, K
J1aGopaTOPHOMY TIPAKTHKYMY M CAMOCTOATENLbHOH paboTe; COOPHHK KOMIIBIOTEPHBIX IPOrpaMM
JUISL TIOATOTOBKH K JIAGOPATOPHBIM 3aHATHAM; pab0vyro IpOrpaMMy; CIIHCOK BOIPOCOB K 3a4CTY;

3alaHrs] KOHTPOJIbHBIX pa60T; TECTHI JJIs1 IPOBEPKHU OCTATOYHBIX 3HAHHUH.

5.4. Jlexuuu MpUTrIali€HHBIX CICIUATUCTOB
B pamkax kypca OMII u B mpeycMOTpeHbI BCTPEUH CO CIEHATUCTAMH, B HACTHOCTH:

—  JIOKTOpOM TEXHMYECKHX HayK, Ipodeccopom Kadeapel AY u PPB MDU, r. Mocksa
CasonoBbeiM JI.M.;

— nokTopoM (u3.-mar. Hayk, npodeccopom BiaamMupCeKoro ¢umuana PAHX u I'C npu

npesugente PO Pay B.I'.



5.5. PeiiTHrOBasI cucTeMa 00yUeHHUs
PeliTHHT-KOHTPOJIb IPOBOIMTHCS TPU Pa3a 3a CEMECTP H TPEIOoNaraeT OLeHKY B Oajuiax
MO0  CAEAyIOLMM COCTABISIONMM: IUIAHOMEPHOCT  BBINOJHEHHs J1abOpaTOpHBIX — paboT,
AKTUBHOCTH U CTEIIEHb OCBOCHHUS MATEPUAIOB IIPAKTUYECKUX 3aHATHH, PE3YJIbTAThl BbINOJHECHHS

JOMAIIHUX KOHTPOJIbHBIX paboT.

6.0LIEHOYHBIE CPEJACTBA JUIsI TEKYILEI'O KOHTPOJIA YCINEBAEMOCTH,
IIPOMEKYTOYHOMN ATTECTAIIMU 1O UTOI'AM OCBOEHMSA JUCHUIIINHDI
U YYEBHO-METO/JUYECKOE OBECIIEYEHHUE CAMOCTOSITEJIBHON
PABOTbBI CTYAEHTOB

6.1.Bomopocke! K 3a4ery.

1. Bektops! anektpuueckoro nost (Koncnexr nexknuii (KJI) ¢.4-6).

2. Bekropsl marauTHOTO 104 (KJI ¢.6-9).

3. Knaccuduxamus cpex (KJI ¢.9-10).

4. T'paduueckoe uzobpaxenue nonei (KJI c.10).

5. Tlotenuuansuble ¥ Buxpessie nois (KJI ¢.10-11).

6. Ypasnenue nenpepbBHOCTH (KJI ¢.12-13).

7. 3akon coxpanenus 3apsaa (KJI c.13).

8. Tperbe ypaBHenue Maxcsemna (KJI ¢.13-14).

9. Yerseproe ypaBHerne Makcpemna (KJI ¢.14).

10. Ilepsoe ypasuenne Makcsesnta (KJI ¢.14-16).

11. Bropoe ypasaerue Makcsesta (KJI ¢.16-17).

12. 3akon Oma B quddepentmanbHoii Gpopme (KJI ¢.17-18).

13. VTouHeHHe OHATHA 0 NpoBoaHuKax u audnekrpukax (KJI c.18-19).

14. TlonHas cuctema ypasaenunit Makcsesa (KJI ¢.21).

15. Knaccugukanus snekrpomarHuTHEIX sBnenni (KJT ¢.21-23).

16. Vpasnenue Makcseiuta u cropornue Toku (KJI ¢.22-24).

17. F'paHuuHBIe YCIOBHS IS HOPMAJbHBIX COCTABISIOLIMX BEKTOPOB 3JIEKTPUYCCKOTO  MOJA.
[losepxuoctabie 3apsabl (KJI ¢.25-27).

18. 'paHnuHbIe YCIOBHS IS KacaTelbHBIX COCTABJISIOIIMX BEKTOPOB JJIEKTPUYECKOTO IIOJIA (KJI
c.27-28).

19. 'panK4HbIE YCIOBUS UISL HOPMAIBHBIX COCTABIISIIOIIMX BEKTOPOB MAarHUTHOIO IOJIA (KJT c.28-
29).

20. lpaHuuHBle YCIOBUs JUIS KacaTeNbHBIX COCTABISIOIIMX BEKTOPOB MAarHUTHOTO  TIOJIA.
[ToepxHocTHBIH TOK (KJI ¢.29-31).

21.TlosnHas cucTeMa TpaHUYHBIX YCJIOBMH. ['paHudHbIC YCIOBHsS Ha I[OBEPXHOCTH HICATBHOIO
nposoanuka (KJI ¢.31-32).

22. Bananc sHepruii anekrpomarautHoro moss (KJI ¢.32-36).

23. [InoTHOCTE SHEPrHUHU deKTpoMarHuTHoro moJs (KJI ¢.36-37).

24, CKOpOCTh PacIpoCTpaHeH s SHEPTUHU dieKTpoMaruuTHoro nosst (KJI ¢.37-38).

25. YpaBHEHHe MaKcBelUIa Juls MOHOXpomaruueckoro nosst (KJI ¢.38-41).

26. VpaBHenue Gananca s cpejHeii 3a nepuos motnoctn (KJI ¢.41-42).
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45.
46.
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60.
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VpaBHenue 6ananca uist komriekcHoi MomuocTH (KJI ¢.44-47).

Teopema eJMHCTBEHHOCTH JUIsl BHYTPEHHEH 1 BHelHel 3axa4 snekTpoaunamuku (KJI ¢.49-53).
Vpasuenue ['enmpmrosnsia (KJI ¢.49-50).

DJIEKTPOAMHAMHYECKHE MOTEHIHABI 711 KOMILIEKCHBIX aMiuuTyx (KJI ¢.50-53).

Pemienune HeomaHopoaHoro ypaBHeHus [ enpmrombua(KJI ¢.53-54).

VpaBHeHHe MakcBelia ¢ yuéTOM MarHUTHBIX TOKOB H 3apsioB (KJI ¢.55-57).

[TnocKue BOJIHEBI B OJHOPOIHOM H30TpomHOM cpene 6e3 noteps (KJI ¢.57-62).

[Inockue BOJHBI B OJHOPOAHOM H30TPOITHON Cpejie ¢ MPOBOAUMOCTBIO OTIMUHON oT Hyns (KJI
c.62-67).

DIeKTpPOMArHUTHBIE BOJIHBI B pealibHbIX audnekTpukax (KJI ¢.67-68).

DIeKTPOMArHHUTHBIE BOJIHBI B peaibHbIX npoBoaHuKax (KJI ¢.68-70).

[Monspuzarust BosH (KJI ¢.70-71).

[InocKHe BOJNHBL, PACIpPOCTPAHIOLIMECs B IPOH3BOIbHOM Hanpasienuu (KJI ¢.71-72).

[TasieHue TIOCKOH BOJIHEI HA IPAHMILY pa3sjielia IBYX JHUAIEKTPHKOB (HOpPMalbHas IOJISAPU3AIUS)
(KJI ¢.72-75).

[laneHre IUIOCKOM BOJIHBI Ha TpaHMIly pasjiena JBYX JIUAJIEKTPUKOB (rapajuiesibHas
nonsipu3anust) (KJI ¢.75-78).

V¢I10BHE MOHOTO IPOXOJKIAEH S BOJHBI BO BTOpPYIO cpeny. Yron bproctepa (KJI ¢.78-80).
[TonHoe OTpaXkeHHe OT TPaHHLBI pa3fena JIBYX cpel (IBe JUIJIEKTPUUECKHE CPElbl) — IOJe B
nepsoii cpeze (KJI ¢.80-85).

[lonHoe OTpakeHHEe OT FPAHHIBI pa3jiela ABYX cpel (IBe JHIIEKTPUUECKHE CPE/ibl) — MO0JIe BO
BTopoit cpene (KJI ¢.85-87).

[lonHoe OTpakeHWe OT IPAHHUIBI paszena ABYX Cpel (AMIJIEKTPUK U HIEalbHbIH MPOBOIHUK)
(KJI ¢.87-88).

[Tagenue TIOCKOM BOJIHBI Ha rpaHuiy noriouaromeii cpenst (KJI ¢.88-89).

[TageHue MI0CKOM BOJIHEI Ha IpaHuIly Xoporuo mpoBosuien cpeas (KJI ¢.89-90).
[Tpubnmxenusie rpanuunble yenosus [llykuna-Jleonrouua (KJI ¢.90-91).

Ssnenune moepxnoctHoro 3¢ dexra (KJI ¢.91-92).

[Torepu snepruu B mpoBoanukax (KJI ¢.92-93).

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

[ToBepxHOCTHOE compoTuBiaeHue npoBoauuka (KJI ¢.94-95).

DiieMeHTapHBIH anekTpudeckuit usiyudarens (KJI ¢.95-96).

BeKTOpHBIH 3JIEKTPUUECKUHA NOTEHIHAT ISl SIEMEHTAPHOro 3JeKTprdeckoro namydarens (KJI
¢.96-97).

CocTaBistomme SJIeKTPOMarHUTHOTO TIOJISI 3JIEMEHTapHOTro 3eKkTpudeckoro usaydarens (KJI
¢.97-98).

BivykHASA ¥ J1aybHsIs 30HBI 3JIEMEHTapHOro 3jekTprueckoro uairydaress (KJI ¢.99-100).
JlnarpamMma HaIrpaBJIEeHHOCTH 3JIEMEHTapHOro 1ekTpryeckoro uamyuarens (KJI ¢.100-101).
MOWHOCTE  W3JIyY4eHHs] 3JIEMEHTApHOrO  JJeKTpuyeckoro usiyuaresis. (ConpoTHBIIEHHE
u3aydenust (KJIc.101-103).

[Toustue o marauTHOM Toke (KJI ¢.103).

DnemeHTapHbIH meneBoit uznydarens (KJI ¢.103-106).

Jlemma Jlopenna (KJI ¢.107-109).

Teopema B3auMHOCTH 715 3neMeHTapHbIX u3inyuareneit (KJI ¢.109-110).

DKBUBAJIECHTHBIE HCTOUHHMKH JJIEKTPOMArHUTHOTO 10Jist. [Tpuaiun ['roiirenca (KJI ¢.110-112).
Onemenr [roiirenca (KJI ¢.113-116).



64. Ctporas mocranoBka 3anaun gudpaxmuu (KJI ¢.116-118).

65. Jiubpakius mI0ckoil BoHbI Ha KpyrosoM numunape (KJI¢.118-123).
66. Ipubmmxenue [roitrenca-Kupxroda (KJI ¢.123-125).

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

68. Meton kpaesbix BoaH (KJI ¢.128-130).

69. I'eomerpuueckas teopust gudpaxiuu (KJI ¢.130-132).

6.2. Texymuit KoHTponb. TecTbl JUIS PEHTHHI-KOHTPOJS 3HAHMH 10 JIMCHHILIHHE

(<3J'ICKTp0MaFHI/ITHI>Ie TOJISS U BOJIHBI).

JIst TeCTHMpOBaHHs MOArOTOBIEHO 10 BapMaHTOB 3aJaHUM, KakKI0€ M3 KOTOPBIX

COAEPKHUT 4 TEOPETUUECKUX BOIPOCA U3 PasHBIX Pa3/Ie/IoB.

1.

Tectol pediTUHr-KOHTPOJIs Nel

Bapuanr 1
JInist Kakoro Kjacca 3JIeKTPOMAarHMTHBIX sBJIEHMH CIpaBe/iiB 3aKOH IIOJIHOTO TOKa B
cenytomeit popme: § Hdl = [ °dS; rotH = j2?
1) CranmoHapHOTO;
2) HecraumonapHoro;

3) KBazucranroHapHOro.

Kak CBA3aHO HATIpABJeHHe IepeHoca MOLIHOCTH ¢ OpHeHTauuedl BextopoB E u H B
ILUIOCKOMH OJHOPOIHON BOJIHE?

1) IepreHARKYIIAPHO IIOCKOCTH PACTIONOKEHUs BeKTOpoB E 1 H;

2) CoBragaet ¢ BekTopom E;

3)CoBmagaeT ¢ BeKTopom H.

[osicHuTe U3MUECcKOe COMEpKAHUE 3aladi PacCesHUs IIIOCKON BOJHBI Majalolled Ha

IUIOCKYIO TPaHUILy pa3jesia cpel.

1) ®usuueckuii CMbICI OCHOBAH HA IPAHMYHBIX YCJOBUSX M YCIOBMM H3JIyHCHHS,
COJIaCHO KOTOPOMY BO30Y’Klaemasi MOBEPXHOCTh MOPOXNKIAET JHIIb YXOMUSIIIHE OT Hee

BOJIHBL: OTPa)XCHHBIC U MPETIOMJICHHBIC,



4.

1.

2) ®u3nuecKUi CMBIC] pELICHHH OCHOBAaH Ha HCIIOJIb30BaHMM JieMMbl JlopeHIa H
TEOPEMBI IKBHBAJICHTHOCTH, COIVIACHO KOTOPBIM BO30Yy Xk /1aeMasi TOBEPXHOCTh OPOKIAET

JIMIIB YXOOAIIue OT HEE BOJIHBL: OTpa>X€HHBIC U MPEJIOMJICHHBIC,

3) Ou3nueckuii  CMBICI pEHICHI/Iﬁ OCHOBAaH Ha HUCHOJB30BAHHHU  IIPHUHIHUIIA
HCpCCTaHOBO‘IHOﬁ JBOUCTBEHHOCTH U TEOpPEMbl B3aHUMHOCTH, COIJIACHO KOTOPbhIM
13036y>1<ﬂaeMa;1 IMOBEPXHOCTh MOPOKAACT YXOIALIHEC OT HEE BOJIHBI: OTpa’)XCHHbIE H

IIPEJIOMJICHHBIC.

YTO MOHUMAETCS MO IUIOCKOM 3JIEKTPOMAarHUTHON BOJIHOM?
[log mIOCKOH MoOApasyMeBaeTcsi BOJHA, pacIPOCTPAHSIOMIAACS BJOJb JUHEHHOH
KOOPAMHATHI U B JIIOOOH (PMKCHPOBAaHHBIA MOMEHT BPEMEHH HEU3MEHHAas B IIOCKOCTH,

neprneHAUKYJISIpHON 3TOH KOOpAMHATE:

= e a a 2
1) II = 1711y, EZ=HZ=0§5=5=0;£¢0§
M=Li D 408 _p.
2) I1 = l,114, E;, H#0; %' Iy e 0,62 = 0;
T L FeH=0- 2 2 20.9 =
3) I1 = 114, E;=H,=0; e ¢0,az = 0.
Bapuanr 2

McTokaMH (CTOKaMM) KaKOro BEKTOpa 3JIEKTPUYECKOr0 MOJIs SBJISIOTCS Kak CBOOOJHBIE,
TaK U CBSI3aHHBIC JJICKTPUYECKUE 3ap5111131?

1) E;

2)D;

3) P.

Pazmuuatotess am (asoBas CKOPOCTb M CKOPOCTb PACIpPOCTPAHEHHS SHEPruu s
OJIHOPOJIHOH IJIOCKOH BOJIHBI B cpeziax 0e3 IoTeph U B IOTIOMAIONIUX cpeiax?

1) V(b]c=0>vcblo¢0; V3|0=0>V9’0¢0;

2) V¢IG=OZV¢IG¢O; V3|0=0=V3’0;60;

3) Vplo=0<Vloz0; Volo=0<V5sz0.

[Ipy Kakux YyCIOBUSIX B 3ajade paccesHHs IUIOCKOH BOJIHBI Ha TIpaHUIE pasiena

JIMAIEKTPUUECKUX CPel OTCYTCTBYET OTpakéHHas BOJIHA?
1) npu napajuieIbHOM MOJISIPH3ALNH, tgP= \Ealey ;

2) Ipu HOPMAJILHOH TOJAPH3ALHIH, tgQ= lafhis

3) mpu KpYroBO# MOJISIPU3ALUH, SIN@=ny/nj.



Yrto Takoe BHCMGHTapHLIﬁ SHCKTpI/I‘{eCKI/Iﬁ U3jIy4yaTejib U KaKOBbI €TI0 HalpaBJICHHbBIC

cBoiicTBa?

1) NMHEHHBIH TPOBOJHUK C HEPEMEHHBIM JICKTPHUCCKUM TOKOM, JUTHHA KOTOPOTO I<<);
F(0)=sin6; F(p)=1;

2) NMPOBOAHMK C IEPEMEHHBIM JICKTPUUCCKUM TOKOM, maHoit 1<<\; F(0)=1; F(¢)=sinb;

3) ¢pparMeHT PpOHTA PACTIPOCTPAHSIOLICHCS BOTHBI (AS<<\?); F(0)=(1/2)(1+cos0).

Bapuant 3
Kax BBIPa3HTh CPEHHUIA 3a MEPHO MOTOK MOIIHOCTH Yepe3 3aMKHYTYIO MOBEPXHOCTH S,
OTPaHUUMBAIOLILYIO 00beM V, BKIIOYAIOIMH CTOPOHHUEC HUCTOYHHKH?
a)Pyp = Re gﬁs 11ds;
6)Pzep = gﬁs 1dsS;

8)Pg, = [, 11dS.

B 4eM COCTOHT IJIABHOE Pa3IMdHe BOJTH B HEMOINOMAIOUIUX H TOTIOMAIOIIHX cpesax?
1) 0#0: Vg, Vs, Ze~f(0);
2) 6=0: Vg, Va, Ze~F(0);
3) 6#0: Vg, Vo, Zef(o).

[Ip KakuX YCIOBHSX B 3ajaue paccesHWs IJIOCKOH BOJHBI HA IpaHHIEC pasicia
IIHB.HCKTpI/ILICCKI/IX cpea OTCyTCTByeT HpeHOMHCHHaH BO.HHB.‘.7

1) ni>n2, @>Qxp;

2) ni<n2, 9>Qxp;

3) ni<n2, Q<Qxp.

B uyem 3akiroyaercs OCHOBHBIC pas3jinyus IMOJA AJIEMEHTAapHOI'O JJIEKTPHYECKOI'O

u3Nyyaress B GTukKHel U JanbHel 30Hax?

1) yr>>1: Bo, Hp~f(1/r); Eo/Ho=Ze, TT = RIT;

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

3) yr « 1: Eg, H,~f(1/rn); Eg/Hy = Zo; 11 = Rell.

TecTsl pedTHHT-KOHTPOIIs No2
Bapuant 1

Bcerna nu BekTopa HaNpsHKCHHOCTH U I/IH,ZIyKLII/Iﬁ KOHJ’II/IHeaprI?



E||D, H||B B u30TpOmHBIX Cpeax;
E||D, H||B B anu30TponHbIX cpeaax;

3) E||D, H||B B rTHpOMarHuTHBIX CpeJiax.

MOryT M 5IeKTPHYECKHE M MATHHTHbIE COCTABJISIOLIME MMOJI MJIOCKOH BOJHBI OBITH
cHH(a3HBI IPH PACIPOCTPAHEHUH B IOTJIOMAOLIEN cpejie?

1) Her;

2) Ha;

3) Ilpu aeicTBUTEIBHOM 3HAUEHHH Z¢.

Uro Takoe HampasigeMmble BosiHbI? Kora OHU SBIAIOTCS MOBEPXHOCTHBIMHE?

1) Bosna, pacmpocTpaHsolascss BIOJIb I'PAHHIBI pa3jiena; HalpapjseMmas BOJIHA C
SKCTIOHEHIUATHLHO yObIBalolas B HOPMAalbHOM HaNpaBjeHMH K HalpaBlIOLIeH
MOBEPXHOCTH;

2) Bomna, pacrnpocTpaHsIOIIAscs IEpIEeHANKYIAPHO TpaHHUIbl pas3jiena Cpeld; BOJIHA
9KCIIOHEHIIMAIBbHO YOBIBAIOLIAs B HAIIPABJICHUH PACIIPOCTPAHCHHUS;

3) Boumna, pacpocTpassitolascs BI0Jb JHHEHHOH KOOPAWHATHI; BOJIHA ¢ HEU3MEHHBIMH

napaMeTpaMi B IIJIOCKOCTH HepHCHHHKyHS{pHOﬁ HaIlpaBJICHUIO paclIpoOCTpaHCHHUA.

Kak HaliTH 1ojie 3J€eMEHTApPHOTO MArHUTHOIO H3JIydaTelis, HCIOJIb3ysl IPUHIUII
[epeCTaHOBOYHOM TBOHCTBEHHOCTH?
B BbIpakeHHUSIX JUIS IIOJIA JJIEMEHTAPHOIO JJIEKTPUYECKOro H3jlydaTess OCYIEeCTBHTH
3aMEHBI:
DEoH; PSs—I™u, o -

=

2)E o —H;°

s Ha & &g

NEeH PSS —I™ u; © &

Bapuaur 2
Kaxoit xapaktep OyaeT UMETh JUAJIEKTPUYUECcKas IPOHUIIAEMOCTh: CPE/Ibl HEOIHOPOTHOH
M30TPOIIHOM U CPeJibl OTHOPOIHOM aHU30TPOITHOH?
1) e=f(P) ; e=|lel|;
2) e=f(P) ; e=const;
3) e=llel| ; e=£(P).
KakuM COOTHOIIEHHEM CBA3AHBI [ONEPEUHble COCTABJSIOIIME IIIOCKOH  BOJIHBI,

PACTIPOCTPAHSIOIIEHCS B IIOJIOKUTEILHOM HaNpaBIeHHe KOOPAMHATbI 7.7



3.

) Hy = 1/Z.C[ﬁ];
2) By = 2| LEi;

3) FH:zC[EJZ].

B kakux Hpejenax JekKHT 3HaucHHe (pa3oBOH CKOPOCTH HAIPABISEMOH OBEPXHOCTHOHU
BOJIHBI Ha TPAHHMIIE pasjena JHAIeKTPUUeCKuX cpen’?

1) vo1<vp<ve2;

2) VO1I>VP>V02;

3) c<vgp<vo2.

Kak BBIYHCIUTD MOLIHOCTH M3JIyUEHHs AJIEMEHTAPHOI'O JJIEKTPHYECKOTO U MarHUTHOIO
u3nyyarenen?

DPsep = $. 1 dS;

2)Pyep = fs ﬁcp ds;

3)Pyep = fv ﬁcp dv.

Bapunant 3
Kaxum rpaHUYIHbIM YCIIOBUSM YAOBJICTBOPAIOT HOpMaJIbHbIC H TAaHTI'CHIIUAJIbBHBIC
COCTaBJISIIOIIHE 3JICKTPOMarHuTHOI'O IoJIsI Ha TpaHUuLE pas3acia cpea ¢ pa3IndYHbIMHU
3JICKTPOAUHAMHUYECKUMH HapaMeTpaMH?
1) Elr:E2r; Hlt=H2r; Dln=D2n; Bln:BZn;
2) D1=D2z; B1=Ba2:; EanEZn; Hin=Han;
3) Ei=E2; Hln:HZn; Din=Dan; Bin=Ban.

Kak BBIISIUT (a30BbId MHOKHTEIb IIOCKOH BOJIHBI, PACIIPOHSIOLICHCS B HAIIPABJICHUH
7', COCTABIISIFOLIEM C OCSMM J1€KapTOBOH CHCTEMbI KOOPAHHAT YIIIbl Py, Oy, @77
—jkz' — ,—jk(xC0S@xt+yCcOSQx+ZCOSPZ).
1)e™/ = g Jk(xcospx+ycosgx Pz},
BeTl = e IR(XtgPx+ytgPx+ztgPz).

3) e—jkz' — e—jk(xsinq)x+ysin<px+zsin<pz).

Kak cBs3anbl Mexay co0oii ¢a3zoBas CKOPOCTb U CKOPOCTh paclpOCTPaHEHUS SHEPIUu
HAIpaBJIfIEMOM  IIOBEPXHOCTHOH BOJIHBI, CYyLIECTBYIOLIEH Ha TIpaHulle paszelna
JIMDJIEKTPUYECKUX cpea’?

) Vovs = Vby;

2) vo=vy,



4.

1,

.2
3) voVs = Voo

YTo MOHUMAETCS MOJ COMNPOTHUBJICHHEM H3IY4EHHsS DJIEMEHTAPHOIO SJICKTPHUECKOro
m3nyyares? Kakos ero ¢pusnueckui cMpIc?

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

2)Psep = U/ 2Rz ; Uy = const, Ry T- Pygp &;

R 2
Hom dS; RS T- P):Cp T,

3)P):cp = (Ry/2) ¢S

Bapuanr 4
Kakue rpaHHuUHBIE YCIOBHS BBITOTHSIOTCS HA IOBEPXHOCTH HIEANIHOTO IPOBOHUKA?
1) Ei=0; Hin=0;
2) E1n=0; Hi=0;

3) 1By = 2, [inﬁl].

Onpe/e/iTe MOMAPU3AIHIO MIIOCKOH BOMHBI, PACIIPOCTPAHSIOLICH BIOIb KOOPIUHATE! Z
M 0OpA3OBAHHYIO HAJOXKEHHEM JByX OPTOrOHAIBHO IOJISPH30BAHHBIX BOMNH OHOIO
HanpaBieHus: Ep = Epy + Emz = (1A + 1,B)e /%%, ecim ¢asel Bom coBmanaror
(A = Ae’®, B = Bel?®):

1) muHelHa;

2) Kpyro,asi;

3) anIunTUYecKas.

Kakne 0cOOEHHOCTH HAOMIONAIOTCS B ClIydae HAKJIOHHOTO IaJeHHUs IUIOCKOW BOJIHBI U3
JU3NEKTPUKA Ha IUIOCKYIO HICaTbHO MPOBOIAILYIO IIOBEPXHOCTH?

1) mosiHOe BHyTpeHHee OTpaXKeHHe TIPH JII000M yriie MaJeHusl;

2) MOJIHOE BHYTPEHHEE OTPAKEHHE IIPU Q> Prp;

3) HoJIHOE BHYTPEHHEE OTPaXKEHHE IIPH P=(k.

Y10 MOHUMAaIOT 110 MOBEPXHOCTHBIM CONPOTHBJICHUEM l'IpOBO,IIHI/IKa?
1) Zs: Eo = Zsj_a;

2) Zs, B =Zc[H, 1);

3)Rg, Prep = (17?-Ry)/2.

TecTsl pedTHHT-KOHTPOJIs Ne3

Bapuanr 1



1.

3.

Kakxoe cooTHomeHHE MOXKHO paccMaTrpuBaTh B KadyeCTBE KPUTEpUs HCICHHS CPEI Ha

IPOBOJTHUKHU U JUAJIEKTPUKHU ?

g

1) Z;— > 1 — MpOBOJAHUKH; <« 1 — IUAIEKTPHUKHY;

a Weéq
2) P o&l~ MIPOBOJIHUKH; Lmi- JIA3JIEKTPUKH;
wWEq Weq

3) —~_ & 0 — POBOIHUKH; 7 = 00 — TUINEKTPUKH.
WEq wEé

a

OnpenenuTh HOJSIPU3ALMIO INIOCKOKH BOJIHBI, PACIIPOCTPAHSIIOIICHCS BJIOJIb KOOPAHHATBI
Z, 1 00pa30BaHHYIO HAJIOXKEHHUEM JBYX OPTOTOHAJIBHO MOJIIPU30BAHHBIX BOJIH OIHOI'O
HaIlpaBJICHHUS: Em = §m1 + Emz = (TxA =+ TyB)e"jkz, IpU OJUMHAKOBBIX aMILIMTYyHax
(A = C) u dpasosom pasmuunn 90°: A = Ae/?, B = Bel (@90,

1) kpyrosas npasas;

2) Kpyrosasi JieBas;

3) /TN THYECKAs;

KaKI/Ie OCO66HHOCTI/I HUMEET HpeHOMHeHHaH BOJIHA IpH MaACHHUH IJIOCKOM BOJIHBI Ha
IpaHMIly MOTJIOIIAOLIEeH cpeabl?

1) on=@y;

2) @n=0o;

3) on=0;

3ayeM BBOIMTCS IMOHSATHE JKBHMBAIEHTHOrO MOBEpXHOCTHOro Toka? Kakum o0pasom
OIIpe/ieNiseTCsl ero BeInyuHa?

1) u1st ypoleHUs pacyeToB; ja = [1n170]

2) nis yrounenus pacuetos; [, j°dS =¢ H dl;

3) JUIsi IOBBILIEHHS JOCTOBEPHOCTH; T ¥ =gk,

Bapuant 9
Kakoif XapaKkTepHOH 0COGEHHOCTBIO C TOYKH 3PEHHSI paclpe/eieHus 3apsa10B 00/1a1atoT

Ccpeibl ¢ IPOBOAUMOCTBIO OTJIMYHOM OT HyJIs?
1) p°(p, ) = p(p, 0)e L 7ea)t;
) (1) = °(p, 0)e( o)

3) ps(p’ t) = Oa(p, O)e(sa/g)t_



2. C kakuMH OCOOEHHOCTSMH CBSI3aHO PAacCIpPOCTPAHEHHE IIIOCKHX BOJH B pEaJbHbIX

TUDJIEKTPUKAX?

1) tg6 < 1; B = wpigeq (1+1tg26/8); v = vy = v,/ (1 +1tg*5/8):

g
o = (5) gﬁ — JIACTIEpCHUsl BbIpaXkeHa c1abo;
a

2)tgs > 1;p=a=w\iub/2; vo = Vs =20/ 140 ;
A = 2m/\/f a0 ; - AUCIIEpCHUSI BBIPAKEHA CHIILHO;

3)tgs = 0; B = w\/Ha€a; Vo = V3 = Vo; A = Vy/f- mucnepcus OTCyTCTBYeT;

3. B uéM COCTOHT NPUOIMKEHHOCT TPaHHUHBIX yernoBuii Ilykuna-JleonroBuya?
1) irElr & Z.cz[inﬁl]; g =0;
— : o kising
NE, = Z,|1,.H|; tgp, = —F—"——
Cz[ " 1] g Re [k5~Kk3 sinZ

3) Egp = E(I)]MTL(H); sin @, = k,/k,sin@.

4. B uéMm Qusnueckas CyTb IPUHIUIA SKBHBAJICHTHOCTH?

3aMeHa H3BECTHOTO paclpejie/ieH st 0Jis Ha ToBepXHOCTH: E, H - pacnpe/ieieHueM

SKBUBAJICHTHBIX CTOPOHHHUX HCTOYHHUKOB!

Bapuanr 10
1. MOXeT JI MOIIHOCTh CTOPOHHUX HCTOYHUKOB OBITH OTPHLATENIBHON BETHUUHON?
1) oa, Pe:<0, ecnu EJ°T > 0;
2) na, Po:r<0, ecu EJ°T < 0;

3) uert, Pc>0 — Beceraa.

2. C KakuMHU OCOOEHHOCTSIMH CBSI3aHO pAcCHpOCTPaHEHHUE IIJIOCKHX BOJH B pPEAbHBIX
MIPOBOTHUKAX ?

2w

Dtgd>>1, f = a = \Jwu,0/2; vy =V, = vt A= \/;ga_a- JIUCIIEPCHs BBIPAXKEHA

CHJIBHO;



2 2
2) tgd<<lif = w\fiata (1+E2); vo =

8

= vo/(l +

Il
<
w

) A=(0/2) £ -
€a
JIACTIEpCHS BhIpa)keHa c1a0o;

tg? s
3) tgd =0;8 = w\lUa&q (1 +T); Vo = V3 = Vg, A = v,/ f- aucnepcus

OTCYTCTBYET;

3. Kak BBINISAUT NpubInKeHHbIe rpaHnuHble yenoBus [lykuna-JleontoBuua?
1) Jl—rElr = Zcz[inﬁll;
2) Eir = Ear; Hie = Hyys Din = Dap; Bin = Baps
3)(D1n = Dan) = 1% [Tnfa| = [Tnz| = =™ (Bin = Bo) = 7™

(1.0 - [1.75] = .

4. Yro coboit mpeacrasisier 31eMeHT [ tolirenca? KakumMu HanpaBieHHBIMHA CBOMCTBAMH OH
obnanaetr?
1) anemeHT (poHTa pacmpoctpanstouieiics Boanel: F(0)=(1/2)(1+cos0);
2) NUHEWHBIH IPOBOJHHMK C MEPEMEHHBIM 3JIEKTPUUECKHM TOKOM, JUIMHOH 1<<I;
F(8)=sinb;
F(o)=1;
3) paMOUHBIH IPOBOAHKK € IEPEMEHHBIM JICKTPHYSCKUM TOKOM, JUTHHOMH 1<<1; F(0)=1;

F(p)=sinb.

6.3. Koutponbnbeie pabotsl miis CPC.

JlomaliiHue KOHTPOJIbHBIE pa0OThl SBJSIOTCS 0a30M Ul OLEHKH CTCIIEHH YCBOCHHS
TEOPETHYECKOr0 MarepHala H, COBMECTHO C JpYrHMH ¢opMaMu y4eOHOro Ipouecca,
YUYHTBIBAIOTCS B PEUTHUHT - KOHTPOJIE.

JIng Kaxmol KOHTPOJIBbHOM paboTsl moaroronneHo 10 BapmanToB. Kakapli BapHaHT
COJICP)KUT TEOPETHUECKUE BOIIPOCHI H 3a1a4H.

Homepa 3amau coorBeTcTBYIOT cOOpHHKY [3], BKIIOWeHHOMY B paszaen 7a. B
SJIEKTPOHHOM BHJ€ COOPHHUK 3aJau BXOAUT B yUeOHO-METOJUYECKUI KOMILJICKC 10 AUCUMIIIMHE

OMITuB.
Konrpoasnas pabora Ne 1

Bapuanr 1



-

OxapaKTepu3syiiTe CTaTHYECKME W JUHAMUYCCKHE DJIEKTPOMArHUTHBIC ABJICHHL. Jaiite
oIpeieIeHHe IEKTPHUECKOTO H MATHUTHOTO MOJICH.
OnMmKTe OPHHIMINGI MONyYeHns AupepeHIHanbHbIX YPaBHEHHH SIEKTPOAMHAMHUKH.
Kakie MaTeMaTHYecKHe ONepalyy [IPU 3TOM HCIIONb3YIOTCs?
OOBICHATE CMBICI 3aKOHA COXPAaHEHHUs SHEPruH B 00beMe U TOUYKE, TI€ UCIONIB3YIOTCA
3JIEKTPOMAarHUTHBIE TIOJI.
[3], m. 7a: 2,8; 2,22.

Bapwuanr 2
[ToyeMy SJIEKTPUUECKUE 1 MATHUTHBIE MOJIS ABJIAIOTCS BEKTOPHBIMU BEJIHUMHAMH !
Onummre (HU3MUECKYIO CYIIHOCTh ypaBHeHuil Makcpena. Kakum oOpaszom
YUHTBIBAETCS B HUX IPUCYTCTBUE CTOPOHHUX HCTOUHUKOB?
KakoB NpUHIMI MaTeMaTHYECKOTo IOCTPOCHHsA YpaBHCHHS OajaHca MOLIHOCTH U3
ypaBHeHUH Makcaesia?

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

Bapwuanrt 3
KakuMy{ BeIMYMHAMH OIHMCHIBAIOTCS JIEKTpHUecKHe W MarHuTHbIe noist. Kakosa ux
¢u3nueckas CyImHOCTh?
B ueM OTIMYHe M CXOJCTBO YpABHEHHIl 3JIEKTPOAMHAMHKM B HHTErpalbHOH M
nudepeHumanpHol popmax?
KaxoB u3nueckuit cMpica BekTopa [TonHTHHIa M B KaKUX eIMHALAX OH nu3mepsiercs?

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

Bapuant 4
OMHIIATE TOBEICHNE CHIIOBBIX JIMHHMIT BEKTOPOB 2JIEKTPUYECKOT0 U MArHUTHOTO HOJIEH.
OnuiuTe cBONCTBA ypaBHEeHUH Makceia.
OGBACHUTE MHTErPAIbHYIO U AU} DEepPEHIINATBHYIO TEOPEMbI I lotinTHHTA.

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

Bapwuanr 5
Kak cBsi3aHbI BEKTOPBI JIEKTPUYECKOTO TTOJIS E u D, BeKTOpbl MarHUTHOI'O IIOJISI Hu B?
B 4éM CMBICII TAKHX CBSI3eH?
OmnuinyTe YacTHBIE Cly4an ypaBHeHHH Makcsesuia.
[Ipoananu3upyiiTe ¥ OOBACHUTE MOSBJICHUE B3aUMHOI DJHEpPrUM IpPU PACCMOTPCHHE
[IOJIHOM SHEPTHH JBYX 3JICKTPOMArHUTHBIX IOJICH.

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

BapuanTt 6



Jlaiite ompeneNeHne TOKa NPOBOAMMOCTH M TOKa cMelleHHs. B ueMm pasauuue o
CXOJICTBO 3THX TOKOB?

B d4eM CyTh MeTOJa KOMIUIGKCHBIX aMIUIMTYJ H 3a4eM OH INpUMCHSCTCS B
3JIeKTPOIUHAMHKE?

ONUIIATe MATEMaTHYECKYKO MPOLEAYpY IIpH MOJYyYEHHH BBIPAKCHHS UISL CKOPOCTH
pacmpocTpaHeH s SHEPTHH SJIEKTPOMArHUTHOTO OIS,

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

Bapuant 7
IpuBenuTe crocol KnaccuPUKAMH J€KTPOMATHUTHBIX SBJICHHUH.
Hanumure ypaBHeHHe MakcBelia B KOMIUIEKCHBIX aMIIUTyAaX. OOBACHUTE B YeM HX
OT/JIMYHE OT 3aIlKCH Yepe3 BpeMeHHble (yHKInH?
[IprBeMTE AHAIMTHYECKUE PACCYKIEHHS O 3aKOHE COXPAaHEHHs 3apsja U ypaBHCHUC
HETIPEPBIBHOCTH.

[3], i Ta:2,18; 2,32.

BapuanT 8
JlaiiTe ompejerneHue TMOHATHAM HIeaIbHBIA NPOBOJAHUK H HleabHBI JIHAIeKTpHK. B
YeM CMBICI YTOUHEHHS IOHSTHI IPOBOTHUK H IMOJIEKTPHK?
OGBICHHTE CMBICJ BBEJICHHS KOMIUIEKCHBIX JIMOJIEKTPHUYECKOH M MarHHTHOH
MPOHHIIAEMOCTEN.
[IpuBenuTe ¥ OOBSCHUTE ypaBHeHME Oananca Ui CPEHMX 33 IEPHOL 3HAUEHUN

MOIIIHOCTEU B OrpaHH4YCHHOM oOBeMe.

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

Bapwuant 9
[IpuBeaure crmocod KiIacCHMQUKANMU Cpell ¢ TOYKM 3pEHHsA HX SJICKTPOMArHHTHBIX
CBOMCTB.
Yro MOHAMAIOT IOJ FPAHMYHBIMH YCIOBHSMU M JUIS KaKUX LeJell OHH PUMEHSIIOTCS?
[lepeunciure  TpaHAYHBIE  YCIOBMSA Ul TAHICHIHMAIbHBIX M HOPMajbHbIX
COCTABJISAIOMIMUX. YKaXHUTE Ha YaCTHBIE CIIy4Yau.
HaruimuTe 1 06bACHATE CMBICH TeopeMbl [IOWHTHHTA JUIsl KOMIIIEKCHBIX MOIIHOCTEH.

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

Bapuaunt 10
IIpuBeaute crnoco6 rpaduyeckoro W3o0paXkeHust MOJICH. Kak BeINISIIAT 0000IIEHHOE
nu¢depeHIHaTbHOE ypaBHEHHE JTMHAN 1017

OmnumuTe MaTeMaTUYECKUE IPUHIUAIIBI UCCIICTOBAHUA rpaHUYHBbIX yCHOBHﬁ.



CdopmupyiiTe ¥ ONMIIMTE YpaBHEHHs OanaHca JUIs KOMIUICKCHBIX MOIIHOCTEH
[PUMEHUTENBHO K O0OBbEMy, OIPAHUYEHHOMY 3aMKHYTOH HICATBHO IPOBOSIIEH

IIOBEPXHOCTHIO.

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

KonrposbHasi padora Ne 2

Bapuanr 1
ONHUIIATe MaTeMaTHYecKne peoOpa3oBaHust ypaBHeHniH MakcBesia, NPUBOSIIIE HX K
ypaBHeHHUsM [ ebMrosbua.
Jlaiite onpeeNeHue MIOCKO# BOIHBL [lodeMy I10CKas BOJIHA HE MOXKET CyIICCTBOBATE B
JIEHCTBUTEIBHOCTH?
[losicHUTE TOJNYYeHHe BBIPAXKEHUs Ui  (a3oBOro MHOKHTCIL IUIOCKOH  BOJIHBI,
paCTIPOCTPAHSIONIEHCs B TPOU3BOJILHOM HANPABJICHHE.

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

Bapuanr 2
OGBSICHHTE CMBICT BBEJEHHMS BEKTOPHBIX M CKAJSIPHBIX  JJIEKTPOIMHAMHHYCCKHX
MOTEHIIUAJIOB.
Banummte AU depeHIMaIbHbe YPABHEHUs I7IOCKOH  BOJIHBL. Kak BBITISIAT MX
peleHus?
CpaBHHTE pe3y/ibTaThl ~ PAacCesHWs — IJIOCKOH — BOJHBI ~ Ha  IPaHHULe paznena
JMDIEKTPHUECKHX CPel IIPH HOPMAbHOH U napaiebHoN Mo/Apu3aiix.

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

Bapuanrt 3
[lepeunciiTe XapakTEPUCTUKH IEKTPOMArHUTHBIX BOJH.
Kax o6pasyercst BekTop [10HHTHHTA B IIIOCKOH BOJIHE U YeMY OH paBeH?
TTosicHUTE (PU3HYECKYIO CYIHOCTH M YCIOBHS MOJIHOIO MPEJIOMIICHHISA IJIOCKOM BOJIHBI Ha
rpaHulie pa3ziesa AUdJIEKTPHISCKHX Cpel.

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

Bapuanr 4
Kak 3amuchiBaetcs popMyIa JUls IOCTOSIHHOM PacipoCTpaHeH s ?

[ToueMy B HCCJIEJIOBAHUSIX TIOCKMX BOJIH OTCYTCTBYIOT IPAHHTHBIC ycsoBus?



[TosicHuTEe (U3MYECKYIO CYLIHOCTb, H YCJIOBHS IIOJIHOTO BHYTPEHHETO OTPAXCHUS Ha
rpaHHIle pasfena IudIeKTpudeckux cped. Kakue BOTHBI HA3bIBAIOTCS HAMPABIACMbIMA,

IIOBEPXHOCTHBIMH?

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

Bapuanr 5
[osicuuTe (u3ndeckuii cMbiciT (Ga3oBoil MOCTOAHHOM. Kak oHa cBA3aHa C napameTpamMH
cpensl?
Yo moapa3yMeBaeTcs IO/ XapaKTepHUCTHUECKUM CONPOTHBICHHEM miockoi BostHBI? K
YyeMy MPUBOIUT KOMIUIEKCHOE 3HAUCHNUE XapAKTCPHCTHICCKOTO COTPOTHBIIEHUA?
Onumure 0COOEHHOCTH pacCesHUs IIJIOCKOM BOJIHBI IIpU IMaJEHHC Ha TpaHuuy ¢
HOrJIOUIAloIIEeH cpesloi.

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

Bapuant 6
[osicHuTe (U3MUYECKUii CMBICI OCTOSHHOM 3aTyxanus. Kak oHa cBA3aHa ¢ napamMeTpamMu
cpesbl?
OnummTe 0COOEHHOCTH pPAcpOCTPAHEHHs IUIOCKHX BOJH B BaKyymMe M HACATbHOM
nuanexTpuke. UTo mojpa3yMeBaeTcs Mol HOHATHEM CBOOOIHOTO IPOCTpaHCTBA?
ChopmysupyiiTe H ONMIIMTE YCJIOBHS IPUMEHAEMOCTH NPUOJIMKEHHBIX TPaHHYHBIX
ycnoswuii lllykuna — JleontoBuya.

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

Bapuanrt 7
Jaiite onpenenenue $Ha3o0BoOd CKOPOCTH U JTTMHBI BOJIHbL.
Onummte 0cOOEHHOCTH PAcIpOCTPAHEHHUS IIJIOCKHUX BOJIH B peaIbHBIX IPOBOTHUKAX.
Kakue OCOOEHHOCTH MNPOSBISIFOTCS IPH MaIeHMH IUIOCKOM BOJIHBI Ha IMOBEPXHOCTDH
HJIETILHOTO IIPOBOJHUKA?

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

BapuanT 8
Hanummure u 06bsCHITE (POPMYJIBI PEUIEHHH HEOAHOPOIHBIX ypaBHEHH It ['ebMrobua.
ONUIIATE MOJIAPU3ALMOHHbIE CBOHCTBA TJIOCKOH BOJIHBL B Kakom ciryuae mojisipu3alis
GyzeT TMHEHHOM, KpyroBO#, SJIMIITHIECKOH?
B uem cyThb mnoBepxHocTHOro sddexra? Kak u amst 9ero BBOJMTBCS IOHATHC
SKBHBAJIEHTHOTO TIOBEPXHOCTHOI'O TOKA?

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



BapuanTt 9
BanpmuTe ypaBHeHMs MakcBemia ¢ y4eTOM MArHMTHBIX  3apsloB W TOKOB.
ChopMyaupyiiTe IPUHIHUI NEPECTAHOBOYHOH JIBOMCTBEHHOCTH.
OnuimTe 0COOEHHOCTH PAcCIpOCTPAHEHMs IIJIOCKMX BOJH B CpeAe € MPOBOAMMOCTDIO
oTNMYHOM OT Hyms. UYro mojpasymeBaeTcs IO JIMCIEPCHEH W riyOuHOH
IIPOHHUKHOBEHHA?
Yro noapa3yMeBaeTcst H0/1 OBEPXHOCTHBIM COMPOTHBIICHHEM pealbHOTO IPOBOJAHUKA?

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

Bapuant 10
Chopmynupyiite Teopemy eIMHCTBEHHOCTH JUIi BHYTPEHHHX U BHCIIHMX 33/ad
3JIEKTPOIUHAMHUKH.
OnuimTe 0COOEHHOCTH PaCIIPOCTPAHEHHS IIJIOCKUX BOJIH B PEajIbHbBIX JIDIEKTpUKAX?
Kakim 06pa3oM OTpeeNsioTest TOTEPH B IIPOBOIHUKAX?

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

KonTpoJabHas pabora 3

Bapuanr 1
Yro noapazyMeBaeTcs Mo SJIEMEHTAPHBIM 3IEKTPUUECKUM H3ITyHaTC/ICM (PDU)? Kakum
06pa3oM MOATBEPXKAAETCA €T OIU30CTh C U30TPOIHBIM u3syyaresnaeM?
[TosicuuTe pusnueckuii cmpici geMMbl JIoperia. CBsi3b MEKIY KAKUMH BETHIHHAMH OHA

yCTaHABIUBAET?

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

Bapuanr 2
OmMIIATe MaTEMATHIECKHE IPe0OPa30BaHus, B XO/€ KOTOPBIX OTIPE/IeNseTCs BEKTOPHBIA
3IEKTPHYECKHUH oTeHnuan aus 991,
Kax, ucrons3yst nemmy JlopeHia, aHaTuTHIeCKU CHOpMYIMpOBaTh TEOPEMY B3aMMHOCTH
JUISL 7IEMEHTApHBIX U3JTydaTesne?

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

Bapuanr 3
OmUIIHTe MaTeMaTH4ecKHe MpeoOpasoBaHMs, B XOJ€ KOTOPBIX ONPENEIIAIOTCA

cocTapnsroiue moias DOU.

Kakum O6p330M U JJIs1 Yero BBOASITCs SKBHUBaJICHTHBIC HCTOYHHUKHU DJIEKTPOMArHUTHOTO

monst? ChopMyUpyiTe CBSI3b NPUHIIAITA SKBUBAICHTHOCTH C TIPHHIHUIIOM [toiirexca.



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

Bapwuanrt 4
Coopmynupyiite HOHATHE OMMKHEH H JalbHEH 30H DDU, cpaBHUTE CBOMCTBA
3JIEKTPOMArHUTHOTO MOJIS B 30HAX.
Yto coboif mpeacTaBset deMeHT [toiirenca? KakuMu Hanpas/IeHHBIMU CBOHCTBAMH OH
obnanaer?
[3],m. 7a: 11.12; 12.4.

Bapwuasnr 5
[Ipoananusupyiite 00IIME BBIPAXCHUS JUIA  COCTABISIOWINX  IT0JIA 901U u ux
npeoOpa3oBaHHyIO HOpMY B JajibHEH 30HE.
CdopMyTHpyiTe CTPOTYIO IOCTAHOBKY 3a/1a4H AH(PPAKLIHH.

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

BapuaHrt 6
Jlalite ompeneneHHe JAuarpaMMbl HalpaBJI€HHOCTH D5U, u mnocrporte €€ B
MEpHUIHOHAIBHOMN H 9KBAaTOPHAILHOH [IOCKOCTSIX B HOPMUPOBAHHOM BHIIC.
B uéM cyTh npubmwkenus [toiirenca — Kupxroda npu —peuienue T PAKITMOHHBIX
3anad?
[3], m. 7a: 11.14; 12.6.

Bapuant 7
OOBsCHHUTE MPOLIECC BHIYUCITCHUS MOIIHOCTH U CONPOTHBIICHUS U3y YCHNUS DOMU.
CoopmynupyiiTe H ONHMIIMTE OCHOBHBIC OTalbl PEIICHHUS 3a/1auu audpakiuy  Ha
KPYrOBOM METAIJIMUECKOM IIUIIHHPE.

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

BapuanT 8
YT0 MOHUMAETCS MOJI YJIEMEHTApHBIM MarHMTHBIM H3J1y4YaTeJIeM (DMM)? Kax moay4uThb
BBIp)KEHHE JUIsl CocTapysomuX noys MU, Herosp3ys aHAIOrHYHBIC BRIPAKEHUA JULs
D32U?
[TosiCHUTE OCHOBHbIE IPUHIIUIIBI METO1A FTEOMETPUUCCKOMN OIITUKH.

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

Bapuant 9



1. VkaxuTe oTamuus U cxojctsa mojiedt DOU u SOMMU B nanpHeil 30He C I0JeM IJIOCKOH
BOJIHBI.
2. Chopmynupyiite OCHOBHBIE OCOOCHHOCTH PEIICHHS nu(paKIIMOHHBIX 33184 METOJAOM

KpaeBbIX BOJIH.

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

BapuanTt 10
1. OGbAcHHTE IpOIEIYpy [epexona OT SKBUBAJICHTHOTO MAarHMTHOrO TOKa K peasibHO
CYIIECTBYIOIIEMY HANPSIKEHHIO B Clydae OJIEMEHTApHOTO  IUEJICBOTO H3JTyyaTeis.
Ipuseaute apyrue Tunsr OMU.
2. B 4em CyTh MeTOa I€OMETPUYCCKOH TEOpUH quppakipn? CpaBHUTE €ro ¢ METOJIOM
reoMEeTPUUYECKON ONITHKH.

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

7. YYEBHO-METOJANYECKOE U UHOOPMAIIMOHHOE OBECIEYEHUE
NUCHUIIJINHBI OMIT u B

a) OCHOBHas TMTEparypa:

1. Kypae A.A., ITonxosa T.JI., CHHMIIBIH A.K. DnexTpoarHaMUKa M PaclpoCcTpaHCHUE
pamuoBosH: ydeGHoe mocobue / A.A. Kypaes, T.JI. Ilomkopa, A.K. CHHHLBIH. — M.:
HULI Uadpa-M; Mn.: Hos. 3HaHue, 2013.-424 c.

2. Boxos JI.A. DneKTpoaHAMHKa U PaCIpOCTPaHEHHE PaIMOBOJIH (3NIEKTPOHHBI pecype):
yuebHoe mocobue / JL.A. bokos, B.A. 3amorpunckuii, A.E. Manjiens. — DIeKTPOHHbIC
TekcToBble nmaHHble. — Tomck: TomcKkuil rocy1apCTBEHHBIM YHHBEPCHTET CHCTEM
yIIpaBIeHHUs U PajHodIeKTpORUKH, 2012. — 301 c.

3. CGOpHHK 3a1a4 10 Kypcy DNeKTPOAMHAMUKA 1 PACIPOCTPAHCHUE paIHOBOIH / backakoB
C.W. u np., Ilon pen. C.H. backakosa. - M: Beicmas mkona, 2015. — 208 c.
(Bubnmotexa Bal'y)

4, DyeKTPOJAMHAMHKA U PACIPOCTPAHEHHE PATUOBOJIH: METOL. Vkazanusi K J1abopaTOpPHbIM
paboTtam 110 Kypey “DJIeKTpOAMHAMHUKA U paclpOCTpaHCHHE PaJHOBOJIH" VISl CTYACHTOB
ciermanprocTd 11.03.03  mHeBHOH (popmbl  00yueHHs/ HI'TY wuMm. P.E,Anekceena:

coct.:C.M. Hukynun, E.A. Jlebenesa - Huxuuit Horopox, 2015. 63c.

6) JlomoNHUTENbHAs IUTepaTypa



. Manzens A.E. PacnpocTpanenue panoBOIIH (JIEKTPOHHBIH pecype): yueOHoe rocobue /
A.E. Manzgens, B.A. 3aMOTpHHCKMH. - DJIEKTPOHHbIC TEKCTOBbIE JaHHBIC. —
DNeKTPOHHBIE TeKCTOBble JaHHble. — ToMck: TOMCKMH roCyAapCTBEHHBIH YHHBEPCHTCT
CHCTEM yIpaBJIeHHUs U paanodeKTponuky, 2012, — 163 c.

. I'puroppeB  A.J.MeTonpl  BBIYMCIHMTENBHOM  3JIE€KTPOAMHAMHKH [DneKTpOHHBIN
pecypc]/I'puropseB A.Jl.-OnekTpoH. TekcToBble nanHble.-M.:OU3MATIINT,2012. -432
c.

JnexTpoarHamuKa: Yue6Hoe nocodue / U.®. bBynaran, B.®. lyoposun, A.C. Curos. -
M.: Ansda-M: HULl THOPA-M, 2013. - 304 c.

. EBmoxumos 0. K., JIunasans B. P., lllepOakos I'. M.

LabVIEW s pairouH)XeHepa: OT BUPTYaJlbHON MOJIGJIN JI0 PEAIbHOIO npubo-

pa. — M.: IMK Ilpecc, 2012. — 400 c.



8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHE
JUCHUIIJIMHBI OMIT u B

MarepuaibHO-TeXHHYECKOe 00ecTieueHuE JUCIMIUIMHbI BKIIOYaeT:

— nabopaTopHble MAakeThl M H3MEpHTeIbHOe 000py/J0BaHHE  CHENHAIU3HPOBAHHOM
na6oparopuu (510-3) no mucuumnae SMII u B (3 naGopatopusie pabotsi): ['4-114, I'4-
37A,T4-80 - 2 wr., ¥2-8, B3-38 — 3 mr., BMT-/I, 116-23A;

—  KOMIIBIOTEpH CO CIHENHAIU3HPOBAHHBIM MPOrpaMMHBIM obecriedenuem LabVIEW (8
IIT.) B CHEeNHATH3UpOBaHHOH sabopatopuu (504-3) Ui BBIMOJHEHHS BHPTYaJIbHBIX

naboparopHbIx pabot no guctmminie DMIT u B (3 BupryansHbix pabor).

[Iporpamma coctaBiieHa B cootBeTcTBHU ¢ TpeboBanueM ®I'OC BO no HampaBlIeHHIO

11.03.02 MubOKOMMYHUKAIIHOHHBIE TEXHOJIOTHH M CUCTEMBI CBS3H.
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