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I. HEJW OCBOEHMUWSA AUNCHUITJIMHDBI

[lessiMl OCBOEHMS JIMCUMIUIMHBL  « DJICKTPOMAarHUTHbIe 1oJst ¥ BojHb (DMIT n B)
SBJISIOTCSL:

1. YcBoeHHE OCHOBHbBIX TTOHSTHI TEOpEeM U NPUHLUIIOB TCOPUU DJICKTPOMATHUTHOTO 110JIs1,

o

AHanus '581(0110!\16]3}100'1'61\/)1 BOJIHOBBLIX  IIPOLECCOB, BKJIIOYAass DJIEMCHTBI TCOPHH

JUPpaKiiy 1 U3J1yYeHHS:

S}

3. lloayuenue 6a30BbIX W yriyOJeHHBIX 3HAHWN JUIS YCICIIHOIO OCBOCHHUS JAHCUMILIHHDI

I[pO(l)GCCHOH&UleOFO [IMKJIa, CBs3aHHBIX C pa3HbIMHU C(})epaMu JACATCJIIbHOCTH
crieraamcTa:

—  HPOCKTHO-KOHCTPYKTO ])CK()ﬁ 5
—  HPpOMU3BOACTBCHHO-TCXHOJIOTHYCC KOH
= HElyLlHO-HCCIICL[OBZ\'[‘CJleKOl‘/JIl

= CC}DBHCHO-')KCHJ’IyZIT'dIJ,I/lOHHOﬁ.

2. MECTO JUCUUIIJIMHBI B CTPYKTYPE OIIOII BO

Jlnenunianna DieKTpoMarduTHeie 1osist 1 BosHbl (OMIT u B) |

— unzaekc: b1.b.16;

— 0aszoBasl 4acThb.

Venemnoe 0eBoeHue JIMCHUIIMHBL [Ipe/iioaraeT 3HaHue OOIIMX pa3/esioB BbICLICH
MaremMatuke. (pU3MKK, OCHOB — Teopun ueneid. M3  cnennalbHbIX — Pa3AeIoB MaTCMaTHKH
CTyJlenTaM  JIOJKHBL  ObITh U3BECTHBI OCHOBHLIC ONEPAllMH M TEOPEMbl BEKTOPHOrO  aHajunsa,
marpuutast airedpa, Teopus (QyHKIHMA KOMIICKCHOTO I€PEMEHHOT0.

Ocpoenne  jwmcuumaunsl - DMIT u B HeoOXoammo, Kak — MpeAUIeCTBYIOLICH, s
MOCHEYIOUNX  JUCIHIUINN:  «BOJHOBbIC TPOLECCH B MPUPOJHBIX Cpefax», «AHTEHHbI H

MHKPODJICKTPOHHDIC )"C'I‘])OﬁC'l'BO CPCICTB CBA3HN, ((COBPGMCHH})IC CUCTEMBI ITOJIBUIKHON CBS3M.

3. KOMIIETEHLMU OBYYAIOUIETOCSl, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JIMCLHUIIJIMHBI DMIT u B

B pesyabrare OCBOCHHS JIMCLHIIIMHLL  OOyYalOMIHHCS 10JKEH JIEMOHCTPUPOBATDH
CIIeYIOIIHe pe3yIbTaTbl 00pa3oBaHus:
1. 3narb:
—  OCHOBHBIC YpaBHEHHS TPUHIUIILI H TEOPEMbI KJIACCHYECKOH TEOPHH MIEKTPOMArHUTHOTO

11OJIA:



cBOMCTBA AJIEKTPOMArHUTHBIX BOJIH B ¢B00OOIHOM MPpOCTPaHCTBC U 3aKOHOMCPHOCTH HX
paccerBaHus Ha rpaHyue paszaesina Cpei;

3MEMEHTHI TEOPUH JAUPPAKIMK H TEOPUH U3y UCHHS (OIIK-6).

YMeTh:

MATEMATHUECKH OMHCHIBATH IPOCTEHIINE BOJIHOBBIC MPOLECCHI, B TOM YUCIC IPOLECCh
H3JTyueHus U JUPPAKLUK DJIEKTPOMATHUTHBIX BOJIH!

GOpMyIMpOBaTh M PeIlaTh 3a/a4d M3Iy4eHHs U paclpoCTpaHCHHs 9JIEKTPOMAarHUTHBIX
BOJIH, KaK B CBOOOJIHOM TPOCTPAHCTBE, TaK M B CJIOMCTO-HEOJAHOPOAHBIX CpEaax (OIIK-

6).

Biragers:

METO/IAMH  PELIECHHs MPUKJIAIHBIX 3a/ad KIACCHYCCKOH TEOPHH 3JIEKTPOMArHUTHOTO
MoJisl: OCHOBAMHM MAaTeMaTH4YeCKOro MOJIETHPOBAHMS JJICKTPOMArHUTHBIX nojaei B
zaj1auax M3lydenus 1 AMQpaKiuy, B TOM YHCIIC, ¢ OMOLIBIO DBM;

[PAKTHUECKUME HABBIKAMM M3MEPCHHS YJIEKTPOMArHUTHBIX noJiei B pU3MUECKUX
3as@4ax paccesiiust, Bo30yKJIeHHs U JU(ppaKIiu ¢ IOMOUILIO COBPEMEHHOM

uaMepuTesbHoi armaparypsl (OIK-6,I1K-17).



4. CTPYKTYPA U COAEP)KAHUE JUCHUIIIMHBI DMIT u B

O6111ast TPYI0EMKOCTh AMCIHMILIMHBI COCTABIISET 3 3a4eTHbIX eMHull, 108 qacos.

Dopmbl
Bubl yueOHol paboTel, BKIKOYAs TEKYLLEro
g CaMOCTOSTEIbHYHO pa60Ty CTYIEHTOB O0beM yqe6H017] KOHTPOJIS
e 5] 1 TPy IOEMKOCTb (B yacax) paboThl yCIeBaeMoCTH
Ne Paznen 8 § @ _ C MPUMEHEHHEM (no neoenam
n/n JUCUMIUIAHBI Z2| = 5w £z = e o | MHTEPaKTHBHBIX cemecmpay,
O| 8 = o & 28l &§ &
g = e 5888 9| F METO0B (popma
T S| E8 é‘ 8 &% O | =| (suacax/%) | npoMeKyTOuHOH
= S ol 88 £ o =< arTecTaLyu
=N = [~
(no cemecmpam)
1
BBenenue
9
3 1 0,25
2 | DIEKTpOMArHuT-
A 30110751 1/57
napa-meTpbl 3
cpen
3 | OcHOBHbIE ypaB-
— 302 1 1 3 1/50
AIEKTPOIU-
HaMHUKH
4 | I'paHu4HbIE 3 3 | | 3 1/50
yCJI0BHS
S | DHeprus
DTICKTPO 3 3 1/50
MarHUTHOTO 4 1 1
nosist
6 | BonHoBbie 3 5 | | 3 1/50
ypaBHEHHS
7 | Ilnockue
HIEKTPOMArHUT- 3 6 | | 4 3 4/66 }
HblE BOJIHbI B PeliTuHr-
OIITHOPOJHOM KOHTpOJIb |
M3OTPOTIHOR 307 ] 1 I 3 1/50
cpene
8 | Bosanosbie siBie- | 3 8 1 1 6 3 5/60
HUS Ha TpaHuue 9 0 0 3 17350
paszzena  ABYX
cpen 3] 10 1 1 3 1/50
3 ] 11 1 1 3 1/50
9 | T1oBepXHOCTHbIH 3 12 | | 3 1/50 PeliTunr-
dppexT KOHTPOJIb 2
U3nyuenue 3 |13 1 1 4 3 4/66
10 | aneKTpOMarHur- 312 1 1 » 750
HbIX BOJIH
11 | OcHoBHbIE TEO- | 3 15 1 1 3 1/50
PeMbl  JIEKTPO- |~ ¢ l 1 . 1730
JMHAMUKH
12 | OcuoBbl Teopuu | 3 | 17 1 1 4 3 4/66
e A 3 Peittunr-
JIEKTPOMArHuT- 3 18 1 1 1/50
KOHTPOJIb 3
HbIX BOJIH
Bcero 18 18 18 + 54 31/57 3ayer




MaTpHua coOTHeCeHH sl PA31e10B THCUMILIHHBI H GOPMHPYEMBIX KOMIIeTeHIUH

KomnereHuuu Ko/1uecTBO KOMIETEHIMH

Pa3zzienn qMCIUTIIMHBI Tp{s({){j;d::{))c B ;’2 [:.
S =

1 023 + i

2 1,75 + 1

3 P * 1

- 2 + 1

S 2 + 1

6 2 + 1

7 8 + + 2

8 14 + + 7

9 2 + + 2

10 8 + + 2

11 4 + + 7

12 8 4 - D)
Bec xommereHIHH = <

| S = B

- Nen/n Tembl NPAKTHYECKUX 3aHATHI TpyaoemkocTh (B
yacax)
1 VpaBueHnue Makcpeiia 6
2 [Ti1ocKkue IEKTPOMArHUTHELIC BOJIHbI 2
3 OTpakeHHe W 1PEJOMIIEHHE MIOCKUX 2JICKTPOMArHUTHBIX 4
BOJIH
4 DJIeMEHTAapHbIE U3JIydaTe/In 2
| 5 Wurepdeperinst 1 dpaKius SJICKTpOMarHuTHBIX BOJIH -
| Ne n/n Tembl J1a00PaTOPHBIX PadboT Tpynoemuocrs (&
yacax)
1 [1110¢cKHE BOJIHBI (BUPTYaIbHAas) 2
2 [Tonsipusanns HICKTPOMArHUTHBIX BOJIH (BUPTYaslbHAs ) 2
3 OTpaskeHHe U [PEJOMIICHHE YICKTPOMArHUTHBIX BOJIH Ha &
rpaHuiie pasjielia JIMdIeKTPHICCKUX CPe/l
4 DeMeHTapHble U3J1yJaTe/Iu 4
JIn(paKiydst II0CKOH 2/IeKTPOMArHUTHOM BOJIHBI Ha 4

METAIJIMYECKOM KPYroBOM LMJIMHIAPC




5.06bPA30BATEJIbHBIE TEXHOJIOI'A

5.1. AKTHBHBIE ¥ HHTE€PAKTHBHbIE GOPMBI 00yUYEHHUSI
C wuenpto (QOPMHUPOBAHWSE M PA3BUTUS NPO(PECCHOHAIBHBIX HABBIKOB CTYICHTOB B
yyeOHOM  [pOllecce  HMCIOMb3YIOTCS  AKTHBHBIC M HHTCPAKTHBHLIC GopMbl  IPOBEIEHHS
AyJIMTOPHBIX 3aHATHH M BHEAYIMTOPHOH pPabOTBL. Obbem 3aHATHH, OPOBOIUMBIX C
HCIIOB30BAHMEM MHTEPAKTHBHBIX (OpM, cocTasisier 18 daca 1a0opaTOpHBIX 3aHATHH, 18 uaca

IIPAKTUYICCKUX saasaTui, 20 BHEAYyAUTOPHBIX YaCOB it BBIITOJIHEHHUST  TPEX AOMAallHHX

KOHTPOJIbHBIX padoT.

5.2. CamocTosiTesbHasl padoTa CTy/ICHTOB

CaMOoCTOsTe/IbHAS PadoTa BKIIOYAET JOMALIHION padoTy ¢ JIEKIHOHHBIMU MaTepHajlaMH
C 1eJIBIO PACIIMPEHUs U YriIyOJIeHHs] TEOPETHYECKUX 3HAHWH, MOJrOTOBKY K BBIIOIHEHHIO H
sauTe 1a00paTopHbIX paboT, MOArOTOBKY K IPAKTHYECKUM 3aHATHSIM, BBIIOJHCHHE 3a/laHuH,
[PeLYCMOTPEHHBIX  JOMALIHMMH  KOHTPOJIbHBIMH  paboTamy. HeoOxomumple ISl
CaMOCTOSITE/ILHON  PabOThl MCTOYHMKM M IAKEThl NPUKJIAAHBIX I[POTrpaMM BKJIIOHCHBL B
3NEKTPOHHOM BHJIE B yueOHO-METOAMYECKHH —KOMILIEKC, COIPOBOMIAIOIINN  TMCIUIIIMHY.
JddexTHBHOMY ~ XapakTepy —CamOCTOSTEIbHOM paboThl CIIOCOOCTBYIOT — ©IKEHEJETIbHBIC

KOHCYJIbTAllNH.

5.3. KoMIbIOTepHbIE TEXHOJIOTMH 00YYeHHSI
Jlist T1yGOKOr0 W Ka4eCTBEHHOIO OCBOEHHS JAMCLHILIMHBI CTYICHTaMH MPEJ0CTABIIACTCA
IEKTPOHHAs BEpCHs y4eOHO-METOAMYCCKOrO KOMILIEKCA, BKIIOYAIOMIETO: KOHCICKT JIEKIIMH;
cOOPHHK 3aJay, METOJMUYECKHe YKaszaHWs K JICKUUAM, K [PaKTHYCCKUM paboram, K
1abOPATOPHOMY TIPAKTHKYMY M CaMOCTOSITE/IBHOI padoTe; cOOPHHUK KOMIIBIOTEPHBIX MPOrpaMM
JUlsl IOATOTOBKY K J1a00paTOPHbBIM 3aHSTHAM; pabouyro MporpamMMy; CIMCOK BOIPOCOB K 3a4CTY:

3aJ1aHHs KOHTPOJIbHbBIX pa60T; TECThI AJIs1 IPOBEPKHA OCTATOYHBIX 3HAHUH.

5.4. JIeKiiy TpUIIALIEHHBIX CIICIHAINCTOB
B pamkax kypca IMIT u B npeycMoTperbl BCTPEUH €O ClelHalncTaMu, B 4aCTHOCTH.

—  JIOKTOPOM TeXHMUECKHX HayK, npodeccopom kadeapbl AY u PPB MDMU, r. Mocksa
CazonosbeiM J[.M.;

—  joktopoM (u3.-Mar. HayK, npodeccopoM BiaIuMHPCKOTo ¢pumuama PAHX u I'C npu

npesuaente PO Pay B.I'



5.5. PeiiTHroBas cuctema 00y4eHH sl
Peii THHI-KOHTPOJIb POBOIMTBLCS TPH pasza 3a CEMECTP M NPEAroaracT OlUCHKY B Gastax
MO  CJCAYIOUMM  COCTAB/SAIOUIMM:  [1IAHOMEPHOCTD  BBIIOJIHCHUA 71abopaTopHbIX  padoT,
AKTUBHOCTD M CTETIEHb OCBOCHHS MATEPUAIOB IPAKTHUECKHMX 3aHSITHI, PE3y/IbTAThl BBIOIHCHIA

JOMAIIHUX KOHTPOJIbHBIX p8.6OT.

6.OLIEHOYHBIE CPEJCTBA JUIsI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTMH,
[IPOMEJKYTOYHOI ATTECTAIIUU IO UTOT'AM OCBOEHHA JUACIHUTTJIMHbI
U YYEBHO-METOJANYECKOE OBECIEYEHUE CAMOCTOSITEJTbHON
PABOTHI CTYJAEHTOB

6.1.Bonpocsl K 3a4ery.

1. BekTopbl 2JIEKTPHYECKOTO MOJIsL.

2. BekTopbl MarHUTHOI'O MOJIS.

3. Knaccudukanus cpe.

4. Tpapuueckoe H300paKeHUe MOJCH.

S. lloreHunaibHble H BUXPEBbIC MOJIA.

6. YpaBHeHHE HEIIPEPHIBHOCTH.

7. 3aKOoH COXpaHEeHHs 3apsiia.

8. Tperbe ypaBHeHue Makcgeluia.

9. Yerseproe ypaBHeHHe MakcBea.

10. Ilepsoe ypaBHeHHe MakcBesia.

|1. Bropoe ypaBHenue Makcsesuia.

12. 3akon Oma B AnddepeHunanbHoi Gopme.

13, VTouHeHHEe NOHATHS O IPOBOAHMKAX U JIMDJICKTPHKAX.

14. TToanas cucTema ypaBHeHuit Makceseia.

15. Knaccudukaius 51eKTpOMArHUTHBIX SBICHUH.

16. YpaBaenne Makcpesiia 1 CTOPOHHHE TOKH.

17. [pasnunble yCJIOBHs JUIS HOPMaJIbHBIX COCTABJISIOIMX  BEKTOPOB HJIEKTPUUECKOIrO OIS
[ToBepXHOCTHbBIE 3apsi/ibl.

18. ['panuuHble yCIOBUS /IS KACATEIBHBIX COCTAB/ISIIOINX BEKTOPOB HJIEKTPUYECKOTO MOJISL.

19. I'paHnuHbie yCI0BUs U HOPMAIBHBIX COCTABIIAIOLINX BEKTOPOB MArHMTHOIO MOJIA .

20. ['paHHuHble YCIOBHs JUIS  KACATENbHBIX —COCTABIAIOIMX  BEKTOPOB MArHATHOIO  IOJISL.
[ToBepXHOCTHBIN TOK .

21.TlonHas cucTeMa IPAHMUHLIX YCIOBHH. ['paHWdHBIE YCJIOBUs Ha IOBEPXHOCTH UJ1€aJIbHOTO
[POBOAHHKA .

22. banaHc sHeprui J1eKTPOMArHUTHOIO MOJIS .

23, [1710THOCTDb YHEPrHU HIEKTPOMATHUTHOI'O TOJIS .

24, CKOPOCTb PACIPOCTPAHEHHS FHEPIUU DJICKTPOMArHUTHOTO MO -

25. YpaBHEHHE MAKCBEILIA JULSl MOHOXPOMATHICCKOTO TIOJIAL -

26. YpapHenue Oaanca JUis CpeiHel 3a MEPHOL MOLIHOCTH .

27. Vpasnenue Gajnanca s KOMIUICKCHOH MOIHOCTH .
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. TeopeMa eAMHCTBEHHOCTH Ul BHYTPEHHEH ¥ BHEIIHEH 3a1a4 2JICKTPOTUHAMUKH .

. YpaBHenue [ eqbMrossua .

. DIIGKTPOIMHAMHUYECKHE TOTEHLHAJIbI U1t KOMITIEKCHBIX aMIIUTY/T .

. Pewenue neoitHopoiHOTO ypaBHeHus [ 'enbMrosblia.

. YpaBHeHue MakcBesula ¢ Y4ETOM MarHUTHBIX TOKOB U 3apsiioB .

. ITnockue BOJIHBI B OJTHOPOAHON U30TPOIHOM cpejie Oe3 MOoTeps .

. I1;10cK1e BOJIHBI B OJIHOPOJIHON H30TPOITHON Cpejie ¢ POBOAMMOCTBIO OTJIMYHON OT HYJIA .

. DJIEKTPOMArHUTHBIE BOJIHBI B PEAIbHBIX AMAJICKTPUKAX .

. DIIEKTPOMArHUTHBIE BOJIHBI B PeaJIbHBIX IIPOBOAHHUKAX .

. [onsipuzanus BosH .

. [lmockue BOJIHBI, pacpoCTPAHAIOLLKECS B IIPOU3BOJILHOM HAIIPABJICHUH .

. Ilajienune 110CKO# BOJIHbI Ha IPaHKILy pa3jesia JABYX AUIICKTPUKOB (HOpMaIbHas MOJISAPH3ALKS).
.Ilajenue IUIOCKOM BOJHBI HA TpaHUIly pazfena JABYX JIUAJIEKTPUKOB (IapaljiefibHas

HOJIIpU3ALINS) .

V¢10BHE MOJTHOTO MPOXO0KIACHHST BOJHBI BO BTOPYIO cpely. Yo bprocrepa .

[losiHoe oTpakeHue OT PaHUIbLI pasjena JBYX cpei (JBe AUAJIEKTPUYECKHe CPelbl) — IoJje B
IIEpBOH cpelie .

. TlonHoe oTpakeHre OT I'paHMLbl pasjea JABYX cpell (JBe AMDJIEKTPUUCCKHE Cpe/ibl) — I0JIe BO

BTOPOH cpelie .

. TToHoe oTpakeHne OT IPaHHIIbI pa3/iesa JABYX Cpe/l (IUNIEKTPUK U H/1ealbHbIA TPOBOJIHHK) .
. IajieHne mIOCKOH BOJIHBI HAa I'PAHULLy OTJIOLIAOLIEH Cpebl .

. ITagenue mIOCKOM BOJIHBI HA TPAHHUILY XOPOLLIO IIPOBOISALLEH CPEJIbI .

. Ipubnwkentbie rpanuunble ycsosus Ilyknna-JIeontobnya .

3. SBjieHne MoBepXHOCTHOIO P dekTa .

. [lotepu sHepruu B IpoOBOIHUKAX .

. DKBUBAJIEHTHBIN NTOBEPXHOCTHBIN TOK .

HOBerHOCTHoe COIPOTUBJICHUE NPOBOAHUKA .

. DJIeMeHTapHbIH IEKTPUUECKUI U3/ydaTelb

. BekTopHbIit 21eKTprUeCcKUi TTOTEHLHMAN LISl 2JIEMEHTAPHOTO JIEKTPUICCKOT0 U3TydaTels .

. COCTaBSIIOLIKME YICKTPOMATHUTHOTO MOJISl JIEMEHTAPHOIO YJIEKTPHUCCKOTO H3JIydaTess .

. biikHsist 1 AaiibHsist 30HbL 3JEMEHTAPHOTO MICKTPHUYCCKOr0 H3/TyHaTe/Is

. Jlnarpamma HarpaBICHHOCTH JIEMEHTAPHOIO YJIEKTPHUECKOrO U3IydaTeIs .

. MOIHOCTh  M3JIy4eHUs OJIEMEHTApHOro  IeKTpudeckoro usiydarens. CompoTuBiIeHHE

M3JIy4EHHUS .

. TloHsitTue 0 MAarHUTHOM TOKE .

DJEMEHTAPHbIN 111eJIEBON U3JIyYaTeIb .

. Jlemma Jlopenua .

. Teopema B3aUMHOCTH JUIsI 3JIEMEHTAPHBIX U3JTydaTeliei.

. JDKBHUBAJIEHTHBIE HCTOYHMKH JIEKTPOMArHUTHOTO 110J1st. [Ipunumn ['roirenca .
. DileMeHT ['tolirexca .



64. Ctporast OCTAHOBKA 3a/a4l AU(PPaKIUH .

63. Jluppaxius nI0CKOH BOJIHBI HA KPYTOBOM IIHTHHJIPE .
66. ITpuomaxenne [oirenca-Kupxroga .

67. 'eomeTpruecKas ONTHKA .

68. MeTo/ KpaeBbIX BOJIH .

69. I'eomeTpuyeckast Teopust JUPpaKLuH.

6.2.

Tekymuit  KOHTpOsib., TecTbl Ul PEHTHHI-KOHTPOJISl 3HAHWH IO JMCHHIIMHE

<<9II€KTpOMaFHMTHbI€ [10JIs1 U BOJIHBI».

JInsg  TecTUpPOBaHUs MMOArOTOBIEHO 10 BapuMaHTOB 3ajaHUH, Kak[10€ H3 KOTOPBIX

COJIEPIKUT 4 TEOPETHYECKHX BOIPOCA M3 PA3HBIX Pa3/Ie/IoOB.

1.

TecTbl peiiTHHT-KOHTPOJIst Nel
Bapuanr 1
Jlns Kakoro kjiacca 3JIeKTPOMArHUTHBIX SBJICHUH CIpaBeIMB 3aKOH IOJHOrO TOKa B
cnenytomeit popme: § Hdl = [ j7dS; rotH = j2?
1) CrauuonapHoro:
2) HecraunoHapHoro: -

3) KBazucraumoHapHoro.

Kak ¢BA3aHO HAMpaBieHHe MepeHoca MOLIHOCTH ¢ OpHeHTalluedl BeKTOpoB £ H H B
IJIOCKOM OJIHOPOJHON BOJIHE?

1) IeprieHIMKYJISIPHO TIOCKOCTH PACIIOJIOKEHHUSA BEKTOPOB EwH,

2) CoBraaer ¢ BeKTopom £

3)Cosrajaer ¢ BeKTopom H.

[Tosicuure (GU3MUECKOE COACPKAHME 3a1aul PACCEsHMs [JIOCKOH BOJIHbI najarolle Ha

IUIOCKYIO IPAaHMILy pasjesa cpel.

1) dDuznyecknu CMbICI OCHOBAH Ha FpAaHUYHBIX YCJIOBUAX H YCJIOBUH H3JITYYCHHUS,
COrJIaCHO KOTOPpOMY BOB6y)I(£L'dCMa$I [NOBEPXHOCTH IMMOPOKAACT JIMIIb yxomdamue oOT Hee

BOJIHBL: OTPa’>KCHHbIC U MTPEJIOMJICHHBIC,



2) OusMyeckWil CMBICI PELIEHHH OCHOBAH HAa MCMOJB30BAHHH JIEMMBI Jlopenua #u
TEOpPEMbl YIKBHBAJIEHTHOCTH, COIJIACHO KOTOPbIM BO30Yy’KAaeMask IOBEPXHOCTb MOPOXKIACT

JIMb YXOJAIHEe OT He€ BOJIHBI: OTPAXKECHHBIC U MIPEJIOMJICHHBIC,

3) @usuueckuil CMBICH  pEUICHMI  OCHOBAH ~HA  MCHOJbL30BAHMHM  [PHHIAIA
[IepecTaHOBOYHOM JIBOMCTBEHHOCTH W TEOPEMbl B3aUMHOCTH, COLJIACHO KOTOPBIM
BO30ysK1aeMas MOBEPXHOCTb MOPOXKAACT yXOIsUIHe OT Heé BOJIHBI: OTPAKEHHbBIC H

[peIOMJICHHBIC.

4. UTO MOHMMAETCS 10/ IUIOCKOH 3JIEKTPOMArHUTHOM BOJIHOM?
[loa TIJIOCKOM IOApa3syMeBaeTcst BOJHA, PacnpocTpansiomasics BLOJb JMHEHHON
KOOPJAMHATBI M B J1H000H (PUKCHPOBAHHBIA MOMCHT BPEMCHH HCH3MCHHA B IJIOCKOCTH,

[EPIICHIMKYIIIPHOM 9TOH Koopm/IHaTe:

0

1) 11 = Il EZ:HZZOan ax 0_¢0

2) T = 11y, Ex HA0; aa f— ;%= 0;

3) T = M1y, E~H,=0: di #0: = 0.
Bapuanr 2

1. Mcrokamu (CTOKaMM) KaKoro BEKTOpa SJIEKTPUUECKOro MoJist ABJIAIOTCA Kak CBOOOIHLIE,
TAK M CBSA3AHHBIE HJIEKTPUYECKUE 3apsibl?
HE:
2)D;
3) P.
2. Pasmuuatorcss nu pasoBas CKOPOCTb M CKOPOCTb PACIpOCTPAHCHHUs SHEPruu A
0JIHOPO/IHOM IIJTOCKOH BOJIHBI B Cpelax Ge3 oTepb U B MOIVIOIIAIOLINX CPEIax?’
1) Vlo=0>Vplozo: Valo=0>Vs|oz0;
2) Vplo=0=V gloz; Volo=0=V>|o#0;
3) th)10:()<V(l)‘0¢O§ V)\OZO<V jl’(‘S#(J-
3. Ilpu Kakux YCJIOBMSX B 3ajaue pacCesHus [IOCKOM BOJIHBI Ha TIpaHulle paszfera

JIMBTEKTPHYECKHX CPEl OTCYTCTBYET OTPAKEHHAs BOJIHA?
1) npu napassiebHOM NOJAPU3ALMHI, tgQ= (eafer

2) 1Py HOPMAILHON [OJSPU3ALIH, (EQ= bl

3) IIpu KPYroBO# MOJISPH3ALHH, SInQ=na/n.



4.

Uro Takoe >1eMEHTAPHBIA 1eKTPHUECKHIl M3/Iydarelb M KAKOBbI Cro HaNpaBICHHBIC
cpoiicTBa’

1) nuHEiHbIH TPOBOAHKK C NEPEMEHHBIM JIEKTPUICCKUM TOKOM, JUTHHA KoToporo 1<<i;
F(0)=sinb; F(p)=1:

2) MPOBOJHHK C MEPEMEHHBIM dICKTPHUCCKHM TOKOM, ol 1<<k; F(0)=1; F()=sinb;

3) ¢pparmenT ppoHTa pACIIPOCTPAHSIOIICHCS BOJIHbI (AS<<A?); F(0)=(1/2)(1+c0s0).

Bapuant 3
Kax BbIpa3suTh CPEeHMI 3a MEPHOJ IOTOK MOLIHOCTH MCpes 3aMKHYTYIO [TOBEPXHOCTD S,

OrpaHiuHBAIONLYI0 00beM V., BKIIOYAIOLHH CTOPOHHHE MCTOYHHUKH?
a)PECp — Re ¢5 [1ds:
6)Pyep = $,11dS:

B)Pg, = [ 11dS.

B yem COCTOWT MIaBHOE pasiHuue BOIH B HENOMOIIAIOLLMX H IOTJIOLAIOMHIX cpenax?
1) 6#0: Vg, Vo, Ze~t{);
2) 6=0: Vg. Vs, Ze~t(0):
3) 6£0: Vg, Vo, ZA (o).

[lpy KakuxX YCIOBHSX B 3a1a4e paccesnus [JIOCKOI BOJIHBI Ha rpaHulle pasjeiia
JMAIEKTPUUCCKUX CPEe/l OTCYTCTBYCT MPE/IOMIICHHAs BostHa?

1) ni>n2, ¢=Qxp:

2) ni<n2, @=Pgp:

3) ni<n2, Q<Qxp.

B uyem 3akjirodaeTcss OCHOBHBIC DPa3JIHIHA [10JI  AJIEMEHTApHOI'O JJIEKTPUYECKOI'O

u3aydaresis B OMKHEH U 1aibHeH 30Hax"?
1) yr>>1: Bo, Hy~f(1/); By H=Ze, T = RIT;
2)yr>>1: Ey. H,. E.~f(1/"); n>2, Py=lm.

3)yr < 1: Eg, By ~f(1/rn); Eg [Hy = Z0;11 = Rell.

Tectbl pefiTuHr-KOHTpOIA No2
Bapuant 1

Beeria Jn BeKTOPA HANPSYKEHHOCTH M HHJLYKIHH KOJJIMHEAPHBI?



1)E||D, H||B B ©30TpOIHbIX Cpeax;
2)E||D. H||B B aHu30TpPONHBIX Cpeiax:

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

MoOryT M 2JIeKTPHYECKHE W MAarHHTHBIE COCTABIISIOLIME IOJISI TIOCKOH BOJIHBI OBITh
cuH(a3HbI IPU PACIIPOCTPAHEHHUH B IOIJIOMAKOLIEH cpeze?

1) Her:

2) Ha;

3) Ilpu AelCTBUTE/ILHOM 3HAYEHUN Z¢,

Yto Takoe HampasisieMble BOJIHbI? Korjaa oHU SIBIISIOTCS MTOBEPXHOCTHBIMHU?

1) Boana. pacnpocTpaHsiollascsi B0Jb I'PaHMIIbI pa3jesa; Halpapjsgemas BOJHA C
SKCIIOHEHIHAILHO yOBIBAIOWIAS B HOPMAJILHOM HAIPABICHHM K HalpabisioLleH
MOBEPXHOCTH;

2) Bosna, pacrpocTpaHsioniascs MNEPIeHANKYSIPHO I'PaHHUIbI pasjena Cpel; BOJIHA

HKCIMOHCHUMUAIBHO Y6b]Ba}0Hlaﬂ B HallpaBJICHUU PpAcCpOCTpaHCHUS,

(95)
~

Bosna, pacrpocTpansdtouascst BA10JIb JIMHEHHOU KOOpAMHATLI, BOJIHA C HEU3MCHHBIMH

rnapaMeTpamMy B IIJIOCKOCTH HCpH@HILHK)’J’IﬂpHOﬁ HaIpaBJICHHUIO paclpOCTpaHCHHA.

Kak HafiTH 10Je HJIEeMEHTAPHOIO MArHUTHOIO HM3JIydaTesis, HWCIOJb3ys [PHHIHII
epecTaHOBOYHOMN JIBOMCTBEHHOCTH?

B BeIpaskeHusx JUIs [OJISE 9J€MEHTAPHOTO HJIEKTPHYECKOro M3JIydaresis OCYLICCTBHTH
3AMCHDBI!

DEeH, P55 =™ u, & —¢,:

NE e -HiPs =™ u, © —¢4

NE e H PSS =™ u, < &

Bapuanr 2
Kakoii xapaktep OyjeT HMeTh AM>JIeKTPHUYECKas POHUIAEMOCTD: CPe/ibl HEOTHOPOIHOH
M30TPOIHON U Cpe/ibl 0JIHOPOAHOMH aHU30TPOITHOM?

1) e=f(P) ; e=lle

2) e=1(P) ; e=const;
3) e=|le|| ; e=t(P).
KakuM COOTHOLICHHEM CBSI3aHbI IOIEPEYHbIC COCTABJIAIOLIME [JIOCKOH  BOJIHEL

pacrpoCTpaHsIoencs B MOI0KUTEIBHOM HAIIPABJICHUE KOOPAHHATBI Z?



1) i, = 1/ZC[1ZEl};

2) Hy = Zc[l—z—Ei_l]Q

3) H'_1=ZC[EJZ].

B Kakux [peselax JIeKUT 3HaueHue (asoBoH CKOPOCTH HAINPABJISAEMON MOBEPXHOCTHOM
BOJIHBI HA IPAHMIIC Pa3/esa AUdJICKTPUUCCKUX cpen?

1) vor<vyp<Lo2;

2) VoI>Vp>V02:

3) c<ugp=vo2.

Kak BbLIYHC/INTH MOIIHOCTH U3IyYEHHs HJIEMEHTApPHOrO JJICKTPHUYECKOro ¥ MarHHTHOTO

u3Iydatesnen?

1)P2cp = 955 ﬁcp dS-;

Z)P'Zcp = fg ﬁcp dS;
3)PZcp = fV cp :

daVv

=

Bapuanr 3
KakiM [paHHYHBIM YCIOBUAM YAOBICTBOPSIOT ~HOPMATbHbIE M TAHICHLHMAIbHLIC
COCTAaBJIAKOLIIHC 'BJ_['CKTpOMal—HHTHOFO [1oJisi Ha I'paHUlC paszaeia cpea ¢ pa3J'II/I'-IHbIMI/I
HIEKTPOIMHAMUUECKUMH HapameTpamu’?
1) Ei+=E2; Hi=Hoz:: Din=Dan; Bin=Ban;
2) Di=Dz; B1=Bax Ein=Ean; Hin=Ha2n;
3) E1=Ea; Hin=Han: Din=D2n; Bin=Ban.

KaxK BBITJISIUT (l)aBOBblﬁ MHOKHUTECIIb [1JIOCKOHW BOJIHBI, pacnponmomeﬁcsl B HaHpaBHCHI/II/I
7' COCTABISIIONIEM C OCAMH J€KAPTOBOH CHCTEMbI KOOPIMHAT YIUIBI Px. Py Q5"

1) e—jkz' = e—jk(xcosqux+y605(px+zcos<pz).

7 e I = o~ JK(xXtgPxtytgPx+ztgPa).

3) e—jkz’ — e—jlc(xsin(px+ysinqox+zsin<pz).
Kak cBsi3anbl Mesxkiy coboii (aszoBas CKOPOCTb M CKOPOCTb PaclpOCTPaHCHHS SHEPrHH
HATIPABIISIEMOH  [OBEPXHOCTHONH — BOJIHBI, CYIECTBYIOIIEH Ha TIpaHuue pasjelia
JMAIIEKTPUUYECKUX cpen?’

— 23
1) vovs = Vou

2) V=0,



o — TR
3) VgV3 = V.

4. Yr1o noHHMAercsl I0J CONMPOTUBJICHUEM M3JIy4EHHs 3JIEMEHTAPHOIO SJICKTPHUCCKOIO
uanyuatens? Kakos ero gpusnyeckuit cMpici?
—d 73 — a
1)P2Cp_1 RE/Z,I —Const,Rz T— PECp T,

Z)chp = UT%"L/ZRZLLL : Um = COTlSt,RZu_L T— PECP L,

2
ds; Rg T Py, T

3)PZcp = (RZ/Z) ¢5|ﬁom

Bapuanr 4
1. Kakue rpaHuuHble YCIOBHUS BBIIOJHSIOTCS Ha TOBEPXHOCTH HICATILHOTO IPOBOIHHUKA?
1) Ei=0; H1»=0;
2) E1n=0; H1=0:

3) iTEIT = Zcz[inﬁl]-

2. OnpejeuTe NOMSPU3AIMIO TI0CKOH BOMHBI, PACIPOCTPAHAIONIEH BIOIb KOOPAMHATHI Z
i OOpa3OBAHHYIO HAJIOKEHHEM JIBYX OPTOrOHAIBHO MOJSPH30BAHHBIX BOJH OJIHOTO
panpasienis: Ey = Eny + Emy = (1A + 1,8)e /%, ecim daskl BonH coBnajarot
(A = Ael®, B = Be/?):

1) TuHEMHa;
2) Kpyrosasi.

3) SJUTHIITHYECKas!.

3. Kakue ocoOeHHOCTH HAOMIOAAIOTCA B Cilydyae HAKJIOHHOIO MajeHusl MIOCKOW BOJHBI M3
JUYIEKTPUKA Ha TJI0CKYIO HeaTbHO IPOBOJIALILYIO TIOBEPXHOCTH?
1) 110IHOE BHYTPEHHEE OTPAXKEHUE NPH JIHOOOM yrile naaeHHs;
2) NOJIHOE BHYTPEHHEE OTPAKEHHUE TTPH O~ Pip:

3) [10JIHO€ BHYTPEHHEEC OTPAKCHUEC IPH O=(Pk.

4. UTO MOHMMAIOT [10J1 [TIOBEPXHOCTHBIM CONPOTHBICHHEM MTPOBO/IHUKA?

1) Zs, Eo = ZJ°;
2) ZS' E = chﬁ, iz],

3) Rz, PZcp = (132 ) RE)/Z-



Tectb! peiiTHr-KOHTPOIs No3
Bapuanr 8
Kakoe cOOTHOLIGHHE MOYKHO pAcCMATpHBaTh B KayecTBE KPUTCpUs ACTICHHMA CPEAd HA

IIPOBOIHUKH H UDJIEKTPUKU?

g g
1) >> 1 — NPOBOJAHMKH;
WEq wEq

<« 1 — IUIJIEKTPUKHU;

a

2) L & 1 — npOBOJIHUKH; >> 1 — IUDJIEKTPUKH;

weq weq

ag ag
& 0 — NpOBOJIHUKY; —— = 00 — JAHUIJICKTPUKH.

3)
Ea WEq

Ornpe/ie/IuTh HOIAPU3ALMIO [TIOCKOH BOJIHBL, pacHpOCTPaHSIOLIEH s B10Tb KOOP/MHATDI
7. 1 00pa30BaHHYIO HAJIIOKEHHEM [BYX OPTOTOHAIBLHO HOJAPU3OBAHHBIX BOJIH OJIHOTO
HanpasieHus: Ep, = E .+ Eny = (1cA+1,B)e /", npu 01MHAKOBBIX aMIUIMTYIaX
(A =C) 1 pa3oBom pazIHinu 90°: A = Ael®, B = Be/(9=90%),

1) Kkpyroas rpaBasi:

2) Kpyrosasi JeBasi:

3) SJUIMIITHYCCKAs

Kaxue ocoOeHHOCTH UMeeT IIpeIoMJICHHAsA BOJIHA MpH MaJACHUH [JIOCKON BOJIHBI Ha

FPAHHMILY MOMJIOMAKOIIEH cpe/ibl?

1) on=¢u
2) Gn=00:
3) Pn=0:

3ayeM BBOJIMTCS [MOHATHC HKBHUBAJIEHTHOIO ITOBEPXHOCTHOI'O toka? KakuMm o6pa30M

OIpeCIIACTCA ero BeJIMurHa?

1) uIst YIIPOLLEHUs PACUeTOB; j3 = llnﬁo

2) 718l YTOUHEHUSI PACUETOB; fASja dS=¢ Hdl;

3) /TS TOBBIIIEHHUS JOCTOBEPHOCTH 7P = gE.

Bapuaunt 9
Kakoil XapakTepHoi 0COOEHHOCTBLIO ¢ TOUKH 3PCHHUs PACTIPE/ICICHIA 3apsi10B 00JIaat0T

cpejibl C TPOBOAMMOCTBIO OTIHYHOH OT Hys1?

1) p”(pl t) = pa(p'O)e‘(G/Sa)l;

6 (p, 0)el /ea)t;

2)p’(p, )



3) p%(p,0) = p(p, 0)el /o)t

2. C KakuM{ OCODEHHOCTSIMU CBSI3aHO pacnpocTpaHCHUE IJIOCKUX BOJIH B peaIbHbIX

JIMDJIEKTPUKAX?

1) tgd < 1; B = w\fugq (1 +1tg28/8); vo = vy = v,/(1 +tg?5/8);

~ (O [H
a = (5) 8—1‘ — JIMCIIEPCHs BbIpaskeHa ¢1ado;

2)tgs »> 1, =a=w\ o 6/2; Vo = vy = J2w/UoT ;
A =2/ flU,0 ;- micepcus BhIpaKeHa CHJILHO;

3)tg8 = 0;f = wy/HaEa; Vo = V3 = Vo; A = Vy/f- macrepeust OTCYTCTBYET;

3. B uéM cOCTOUT NPHOTIKEHHOCTD FpaHrdHbIx yeaosuil Hlykuna-Jleontopnya?
D) Tekiys = Zeo|TuFi|; 05 = 0;
- _ 5 T 17 | . _ kqsine
D E; = Zeg|Tul| + tgpg = ——=f—
Re |[kZ—k%sin? ¢

3) Egp = ESMTL(H); sin @, = ky/k, sing.

4. B uéM usnueckas cyTh IPHHIHUITA IKBUBATEHTHOCTH?

3ameHa U3BECTHOTO pACIIpejieieHus! [OJIsl Ha OBepXHOCTH: E, H - pacipe/ieieHHeM

HKBUBAJICHTHBIX CTOPOHHHUX UCTOYHHKOB!

Bapuanr 10
1. MOYXeT /1 MOLIHOCTb CTOPOHHUX MCTOUHHKOB ObITh OTPHIATEILHON BETMUHHON?
1) na, Pa<0. ecim EJPT > 0;
2) na, Pei<0. ecu EP*T < 0;

3) uetr, Pe>0 — Beerja.

2. C KakuMH OCOOEHHOCTSIMH CBSI3aHO pacnpocTpaHeHUe IMJIOCKHUX BOJIH B pe€aJIbHbIX

POBOAHUKAX ?



N 2w 2T
Nted>>1. 0 = a = | WU,0/2; Vg = Uy = — A= - JIUCIIEPCHUS BhIpaKEHA
) g ,8 Ha / o) 3 4o \/m p p
CUJIBHO;

, tg? § tg? & i
2) tgd<<l;f =w uaea-(l—l-g—B—);v¢=v3=v0/(1+—%—); A= (0/2) '—:; =

JcIIepeHs BbipaxkeHa cado:
tg?
3) tgd =0;f = w\Haa (1 & —gB——); Vo = Vo = Vo, A = Vo/f- mucnepcus

OTCYTCTBYECT,

3. Kax BbIrisi T NprOIMKEHHbBIC I'PAHUYHBIC yCJIOBUS [lyxuna-JleonroBrya?
1) Tebie = 2o ToFa s

2)Eir = Eops Hir = Hyp Dyn = Doy Bin = Baw

AR AR

4. Yro coO0i mpeicTaBisieT JJIEMEHT [oiirenca? KakuMu HallpaB/IeHHBIMM CBOHCTBAMH OH
obnanaer?
1) snemeHT ppoHTa pacrpoCTpaHsIOIeHCst BOJHBI: F(0)=(1/2)(1+cosb);
2) nMHEHHBIH [POBOAHMK ¢ MEPEMECHHBIM AJIEKTPHHUCCKIM ToKOM, JIMHOH 1<<I;
F(0)=sinb;
F(p)=1:
3) paMOUHbBIH IPOBOIHUK € nepemem{bm HIEKTPHUECKUM TOKOM, JUIHHOH <<1; F(0)=1;

F(p)=sino.

6.3. Kontponbhble paborsl s CPC

JloMaliHie KOHTPOJIbHbIC PAdOTDHI SABJSIOTCA Ga30i ISl OLEHKH CTEIEHH YCBOCHHSA
TEOPETHUYECKOrO ~Marepuana ¥, COBMECTHO C JIpYTHMH dopmamu  ydeOHOro mpouecca,
YUUTBIBAIOTCS B PEHTHHT - KOHTPOJIC.

Jlns Kak1oH KOHTPOJILHOH padoThl MOATOTOBJICHO 10 BapuantoB. Kaxapli BapuaHT

COJACPIKHUT TCOPETHUCCKHC BOTIPOCHI 1 3a/1avuu.



Homepa 3a1auy  COOTBETCTBYIOT cGopuuKy [3]. BKIIOYEHHOMY B paslell 7a. B

3JIEKTPOHHOM BHJIC C60pHI/IK 3ajla4 BXOAUT B yqe6HO-MCTOHHq€CKHﬁ KOMIIJIEKC MO JUCHHUIIIMHE

OPB.

!\)

Wl

!\)

(OS]

o

Wl

(U8)

KonTposbHasi padora Ne 1

Bapuanr 1
OxapaKTepu3yiiTe CTaTHUECKUE M JAMHAMHUYCCKHC DJICKTPOMATHHTHLIC spienus. Jlante
ornpe/e/ieHne MEKTPUUECKOro i MarHUTHOTO MmoJIeH.
OnuiuTe TPUHIMIBL MOTydeHns 1u(pepeHInaIbHbIX ypaBHEHHH 2JIEKTPOAMHAMHUKH.
Kakie MaTeMaTHUeCKHe OIepallii [P 3TOM HCTIOJIb3YIOTCs
OGBACHUTE CMbICT 3aKOHA COXPAHEHHs! SHEPrui B 00bEME I TOUKE, II¢ HCHOIB3YIOTCA
3JEKTPOMArHUTHbIE TOJI.
[3], m. 7a: 2.8; 2,22.

Bapuant 2

[Touemy 5AeKTPUUYECKIE U MArHUTHBIC MOJIsL AB/SIOTCA BEKTOPHLIMH BeJIMYUHAMH !
Onumure  PU3MUECKYIO  CYLLHOCTD ypaBHeHnit Makcsesa. Kakum oOpazom
YUUTBIBACTCS B HUX IIPUCYTCTBUE CTOPOHHHX MCTOYHHUKOB?
KakoB MPUHIMII MaTeMaTHUeCKOro MOCTPOCHUS yPABHCHHS Oajanca MOLIHOCTH M3
ypasHenuii Makcsema?

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

Bapuanr 3
KakuMy BeJIMUMHAME OMHCBIBAIOTCS HIEKTPHYCCKHE M MArHHUTHBIC MOJI. KakoBa uX
pusuueckas CyIHOCTb?
B 4eMm OTJMUME M CXOJACTBO YpaBHEHWH SJIEKTPOJMHAMHUKMA B MHTErpajbHOU U
g epenupanbaoil popmax?
Kakos u3nueckuii cMpicn BekTopa [IoHHTHHTA 1 B KAKUX e/IMHUIAX OH M3MepsieTcs’?

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

Bapuant 4
ONUIIUTE [OBEIEHHE CHIIOBBIX JIMHUH BEKTOPOB HJIEKTPHUECKOro ¥ MarHUTHOTO TMOJIEH.
Onuinure cBoicTBa ypaHeHuid Makcsea.
O6BACHUTE UHTEIPATBHYIO U TP PEepeHINATEHYIO TCOPEMbI [ToitHTHHTA.

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

Bapuant 5
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o
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Kak cBs3aHbI BEKTOPbI MIEKTPHUSCKOrO MOJIS E u D, BeKTOpbl MarHHuTHOTO IOJISI Hu B?
B 4éM CcMBICII TAKUX CBSA3EH”

OnuiunTe YacTHhIE ¢lydan ypaBHeHuH Makcgesa.

[Npoanamusupyiite U OOBSCHHTE TMOSBJICHHE B3AHMHOH OHEPIMH HPH PacCMOTPEHUC

[OJIHOH YHEPTHHU JBYX IEKTPOMATHUTHBIX ITOJICH.

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

Bapuant 6
JlaiiTe onpejelieHHe TOKAa NPOBOAUMOCTH M TOKA CMCIICHHS. B uem paznuuue H
CXO/ICTBO THUX TOKOB?
B uem CyTh MeTOjAda KOMILUIGKCHBIX aMIUIMTY[ M 3a4eM OH TIPUMEHACTCH B
HIEKTPOAMHAMHUKE?
OnuIIMTe MAaTeMaTHYeCKylo MpOLeAypy HPH MOJYYCHHH BBIPAKCHHS Ul CKOpPOCTH
pACIPOCTPAHEHUS YHEPIUH HICKTPOMATHUTHOIO MOJIS.

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

Bapuant 7
[IpuBenure crocod Kiaccupuralnu HIeKTPOMarHuTHBIX SIBJICHUH.
Hanuiure ypaBHenue Makcpeiia B KOMIUICKCHBIX aMILTHTYAAX. OOBSACHUTE B HEM HMX
OT/IMUKE OT 3alMCH Yepe3 BpeMeHHbIe QyHKIHH?
[IpuBeanTe AHAIMTHYECKHE PACCY)KIACHUS O 3aKOHE COXPAHCHHMA 3apsija ypaBHEHHE
HETIPEPBbIBHOCTH.

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

Bapuant 8
Jlaiite onpeaeneHne MOHATHAM MJCAbHbIN NPOBOIHUK H WealbHBIN JTHANeKTpuK. B
4eM CMbIC/ YTOUHEHHS! TIOHSTHIA IPOBOIHHK M JIADJIEKTPUK?
OGpiCHUTE CMbICI  BBEJCHMS  KOMIUIGKCHBIX  JMJIEKTPHYECKOH M MArHUTHOH
[IPOHHILAEMOCTEH.
[lpuBemuTe M OOBSCHMTE YypaBHeHHe Oajnanca Ul CPeiHMX 3a [EPHOL 3HA4YEHHUH
MOIL[HOCTEH B OFPAaHHUYEHHOM 00BEME.

[3], it 7a: 2,19; 2.22.

Bapuaunt 9
[Tpuseaute crnocod Kaaccupurannu cpell ¢ TOUYKH 3peHHs HX 9JIEKTPOMArHU THBIX

CBOMCTB.
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YTO MOHUMAIOT MOJ 'paHUYHBIMU YCJIOBUAMH W I KaKHX Lejel oHHU HpHMeHH}OTCH?
HepelmchTe I'PAHHUYHBIC YCJIOBUA JUTS1 TaHI'CHIHaJIbHBIX H HOPMAJIbHBIX
COCTABJISIIOIIUX. Y Ka)KUTE HA YaCTHbIE CJIydau.

Hamumnre u 0ObSICHUTE CMBICIT TCOPCMbI [lofiHTHHTA IS KOMIJIEKCHBIX MOUIHOCTEH.

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

Bapuant 10
[Tpuseaure crnocod rpaduueckoro u3oOpakeHus nosei. Kak BbINIsIuT 00001IEHHOE
nuddepeHIaIbHoe ypaBHeHHe JIMHUN 1101517
ONUIIKMTE MaTeMaTHUECKUE TTPUHIIMIIBI HCCJICI0BAHUS IPAHUYHBIX YCIOBUH.
CopmupyiiTe ¥ ONUIIKTE YpaBHEHHUs OajiaHca Uil KOMINIEKCHBIX MOLIHOCTEH
[PUMEHHUTEIBHO K 00bEeMy, OIpPAaHHYEHHOMY 3aMKHYTOH M/€albHO IMPOBOASLICH
[IOBEPXHOCTHIO.

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

KonTpoabsHasi padora Ne 2

Bapuanr 1
OnuumMTe MaTeMaTHYecKue rnpeodpazoBaHusl ypaBHeHUH MakcBeiuia, IpUBOJASIIME HX K
ypaBHEeHUsIM [ elibMIoJibLa.
Jaiite onpeenenue maockoi BosiHbl. [louemy riockast BoJiHa HE MOXKET CYIIECTBOBATH B
JIEHCTBUTEIILHOCTH?
[losicuure moJydyeHHe BBIpaXKeHHsS] JUIsl  (PA30BOTO MHOKHTENS IUIOCKOH  BOJIHBEIL,
pacrpocTpaHsIoeics: B TPOU3BOJIBLHOM HAIlPABIICHUE.

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

Bapuant 2
OOBSICHUTE CMbICII BBEAEHHS BEKTOPHBIX M CKaIAPHBIX SJICKTPOAMHAMHYCCKUX
MOTEHLIHAJIOB.
Banumure uddepeHiraibible  ypaBHEHHST [UI0CKOH  BoJiHbL  Kak  BBINIAAST KX
peweHus’”?
CpaBHMTE  pe3yjbTaTbl — PAacCesHMs  IUIOCKOM — BOJIHBI  HA  IpaHHIe  pas3jela
JMDJICKTPUYECKUX CPel TPY HOPMAJIBHOW U IapauleIbHON TOJISpU3aLusiX.

(3], 1. 7a: 5.10; 6.6.

Bapuant 3

HCpG‘-II/ICJ'[I/ITC XapaKTCPHUCTHKH DJICKTPOMAIrHUTHBIX BOJIH.
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Kak oGpasyercs BekTop [lofiHTHHIA B III0CKOI BOJIHE U YeMy OH paBeH?
[TosicHuTe (PU3HUECKYIO CYLIHOCTD W YCIOBHS TTOIHOTO TIPEIOMIICHHS IIJIOCKOH BOJIHBI Ha
rpaHuie pasjesia JMdIEKTPHIECKUX CPel.

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

Bapuanrt 4
Kak 3arnceiBaetcst (popmyJia Julst TOCTOSIHHON pacnpocTpaHeHust?
[ToueMy B HCCIICIOBAHMSX IIOCKHX BOIH OTCYTCTBYIOT IPAHMUHbIE YCIOBUS?
[TosicauTe (U3MUYECKYIO CYIIHOCTb, M YCJIOBHS IOJHOIO BHYTPEHHEIO OTPAXKCHUS Ha
rpaHuLe pas/elia JTHAICKTPUUECKUX cpell. Kakne BOJIHbI Ha3hIBAKOTCS HANPABIACMBIMH,
MTOBEPXHOCTHBIMH?

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

Bapuant 5
[Tosicuure pu3nyeckuii cMpic (pazoBoit mocTosHHOM. Kak oHa cBs3aHa ¢ napameTpamu
cpenbl?
Yro noapasyMeBaeTcs M0j1 XapaKTePUCTHUYECKHM CONPOTHBICHHEM LI0CKOH BoJHbI? K
UeMy MPUBOIUT KOMIUIEKCHOE 3HAYCHUE XapaKTePUCTHUECKOTIO COIPOTHUBIIECHUS?
OnuunTe 0COOEHHOCTH paccesiHusl IUIOCKOH BOJIHBI IIpH MAJACHHE Ha TIpaHuly C
MOorJIoualoLei cpenoi.

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

Bapuaut 6
[TosicHuTe (PU3MUECKMIl CMBICIT OCTOSHHOM 3aTyxanus. Kak oHa cBsi3aHa ¢ apameTpamu
cpe/bl?
Onuiuure 0COOEHHOCTH PACIpPOCTPAHEHHs IIJIOCKHX BOJIH B BaKyymMe H HICAIbHOM
swmonekTprke. YTo moapasyMeBaeTes M0/l OHATHEM CBOOOIHOTO MPOCTPAaHCTBa?
Chopmyaupyiite ¥ ONUIIKTE YCJIOBUS MPUMEHAEMOCTH MPUOTMKEHHBIX I'PAHHYHBIX
yeaouit [lykuna — Jleontosuya.

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

Bapuaut 7
Jlaiite onpejienerue (GazoBoi CKOPOCTH U JUTHHBI BOJIHBL.
OnuimMTe 0COOEHHOCTH PACTIPOCTPAHEHHUS TUIOCKMX BOJIH B peaslbHbIX [IPOBOIHHKAX.
Kakue 0coOeHHOCTH MPOSIBISAIOTCS IpH IaJEHUM IIJIOCKOM BOJIHBI Ha IIOBEPXHOCTH
1J1eaTbHOTO MPOBOJIHUKA?

[3], m. 7a: 5.20; 6.21.
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Bapuanr 8
Hanumute 1 06bsicHiTe GOPMYJIIbI PEIEHHH HEOAHOPOAHBIX YPaBHEHUH [ ebMrosibia.
OnuunTe HOJMSPU3ALHOHHbBIE CBOMCTBA MJI0CKOH BOJIHBL B KakoM ciydae moJspu3aus
OyJIeT IMHEHHOM, KPYrOBO#, YIUITUIECKON?
B uem cyrb mnosepxHoctHOro sdgexra? Kak W s 4ero BBOMHUTHCS TOHATHE

HKBUBAJICHTHOI'O ITOBCPXHOCTHOI'O TOKa?

[3], 1t 7a: 5.21; 6.22.

Bapuant 9
SanuumuTe  ypasHeHuss MakcBeJga ¢ y4eTOM  MarHMTHBIX  3aps/ioB M TOKOB.
ChopMmynupyiite IIPUHIMIT EPECTAHOBOUHON BOHCTBEHHOCTH.
OnuimMre 0COOEHHOCTH PAcpoCTpaHeHHs IIJIOCKHX BOJIH B Cpele ¢ MPOBOAUMOCTBIO
ormmunoli ot wmyns. Urto moapasymeBaetcs [OX  jmcrnepcueii Mo TiyOHHOM
[IPOHMKHOBEHU A
UTo nojpazymeBaeIcs o/l HOBEPXHOCTHBIM CONPOTHBJIEHHEM PEAIbHOTO [IPOBO/IHUKA?

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

Bapuant 10
Copmynupyiite TeopeMy EIMHCTBEHHOCTH Uil BHYTPCHHMX W BHCIIHMX 3aj1ad
HJICKTPOIMHAMHUKH.
OnuiuTe 0COOEHHOCTH PACIPOCTPAHEHHUS TJIOCKUX BOJIH B PeaIbHBIX JIMDJIEKTPUKAX?
Kakinm 06pa3oM oMpe/1e/siioTest IOTepH B IPOBOJHUKAX?

[3]. 1. 7a: 5.33; 6.38.
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KonrTposbHasi padora 3

BapuanT 1
Y10 1mopa3zyMeBaeTes 01 HIEMEHTAPHBIM dJICKTPHICCKUM H3ITydaTeieM (ODDU)? Kaxkum
00pa3OM MOATBEPAKIAETCS €r0 OJIN30CTh C M30TPOIHBIM usnydarenem?
[Tosichute dusndeckuit cmbici Jemmbl Jloperua. CBa3b MENK/Y KaKUMU BETHIHHAMH OHa
yCTAHABINBACT?

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

Bapuant 2
OmNUIINTE MaTeMaTHuecKKe peodpa3oBaHus., B X0/1¢ KOTOPBIX ONPEACTIACTCA BEKTOPHBIH
yIeKTpUUecKuit noteHuan ans 39M.
Kak, Herosib3yst Jemmy JlopeHia, aHamuTHIeCKn chopMyIHpoBaTh T€OpeMy B3aHMHOCTH

JUTsE S7IEMEHTAPHBIX M3/1ydaTesie’

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

Bapuant 3
OnuummTe MaTeMaTHyeckde [peoOpa3oBaHHs, B XOIe KOTOPBIX  ONpPEAC/IIIOTCS
cocrapsitorue noss DOU.
Kakim 00pa3oM M U 4ero BBOJSTCS DKBUBAICHTHBIC HCTOYHHKH HJIEKTPOMArHUTHOTO
noss? ChopmysupyHTe CBsI3b NPUHIMIA IKBUBAJICHTHOCTH C IIPUHIIMIIOM ['toitrenca.

[3].n. 7a: 11.11; 12.3.

Bapuaurt 4
Copmysupyiite roustue OJAMKHEH U nanbHed 30H DDW. cpaBHHTE CBOHCTBA
371EKTPOMArHUTHOIO T10JIsl B 30HAX.
Yto coboil npejcTapiseT sieMenT [olrenca? KaknMu HanpasieHHbIMU CBOHCTBaAMHU OH
obnanaer?

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

BapuanT 5
[Ipoananusupyiite 0OUIME BBHIPAKCHUs Ul COCTABISIONIMX  HOJIA 90U u ux
npeoOpasoBaHmyo (popmy B JaibHEH 30HE.
ChopMmyIHpyiTe CTPOryIO MOCTAHOBKY 3a/1a4t T paKLHK.

[3], m. 7a: 11.13; 12.5.
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Bapuant 6
Jlaiite onpejeieHue adarpaMMbl  HarpasleHHocTH DDU, wu  nocrpoite e€ B
MEPH/IMOHAIBLHON M YKBATOPUAILHOH MJIOCKOCTSX B HOPMUPOBAHHOM BH/IE.
B uém cyrb npubGamkenus [roiirenca — Kupxroda mpu  perienue Au(pakinOHHBIX
3aaay?

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

Bapuaunt 7
OOBIACHUTE MTPOLECC BLIYUCIEHUS MOIIHOCTH M CONPOTHBIIEHMUS U31yuenus DO,
ChopMy/iupyiiTe M ONMIIMTE OCHOBHBIC OTalbl PEIICHHs 3a1a4yd AW(pakiuy Ha
KPYTOBOM METAIJINYECKOM IIUITHHIPE.

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

Bapuant 8
UTo MOHMUMAETCs 110/1 HJIEMEHTAPHLIM MarHUTHBIM u3iaydarenaeM (OMM)? Kak nonydutsb
BBIP@KEHHE U COCTABIISOIMX 1ot DM, ucnonb3ys aHajordyHble BbIPAKEHHS 1A
DON?
[TosicHUTE OCHOBHBIC MPUHIIMITBI METOa TEOMETPUUYECKON ONTHKH.

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

Bapuant 9
ViaxuTe OTIHYMs U cxoacTsa nojed DOU u DMU B jnanbHe# 30HE C TOJEM IUIOCKOH
BOJIHBI.
CdopmynupyiiTe OCHOBHbIE OCOOCHHOCTH pELICHUS JAH(PPAKLHOHHBIX 3a71a4 METOJI0M

KpacBbIX BOJIH.

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

Bapuant 10
OOBsICHUTE TPOLE/AYPY MEPexoja OT SKBUBAJICHTHOIO MarHMTHOrO TOKa K peajbHO
CYILECTBYIOMIEMY HAMPSDKEHUIO B Cilydae 3JEMEHTApHOIro MIEJCBOr0 H3JIydarelis.
[Ipusenute apyrue Tvnsl DMUA.
B ueM cyTh MeTOjIa reoMeTprueckoi Teopuu audpakuun? CpaBHHUTE €ro ¢ METOJIOM

FSOMCTPML{GCKOQ OIITHUKH.

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



7. YYEBHO-METOINYECKOE U THOOPMALIMOHHOE OBECIHNEYEHHUE
JTUCHUITIJIMHBI OMIT u B

a) OcHoBHast uTEparypa:

1.

Kypaes A.A.. ITonxosa T.JI.. CHHULbIH A.K. DnekrpojiMHaMHKa W paclpoCTpaHCHUEC
paJMOBOJIH: ydeOHOe rocodne / A.A. Kypaes, T.JL Ilonkosa, A.K. CHHMIBIH. — M.:
HULL Undpa-M; Mu.: Hos. snauue, 2013. — 424 c.

Bokos JILA. DieKTpoAnHAMHMKA ¥ PacpoCTpaHEHHE pajHOBOJIH (57eKTPOHHBIH PECype):
yuyeGHoe nocodue / JLA. bokos, B.A. 3amorpuHckuii, A.E. Manzenb. — DIeKTPOHHbIC
TeKeToBble naHHble. — Tomck: TOMCKHH TrocylapcTBEHHBIH YHUBEPCHTCT CHCTCM
VIIPABJICHUS M PAJIHOICKTPOHUKH, 2012. 301 c.

COOpHHK 3a/1a4 10 Kypey DNeKTPOAHMHAMHKA M PacIpoCTPaHEHHE pa/HOBOH / backakoB
CU. u ap., Ilox pen. C.M. backakoBa. — M: Beicmast mkona, 2015. — 208 c.
(buGnuorexa Bal'y)

1eKTPOAMHAMKMKA M PACpOCTPAHEHHE PaJMOBOIIH: METOL. VYkaszanusi K 1a00paTopHbIM
paboTtam 110 Kypey “DJEKTPOAMHAMUKA U PaclpOCTPaHCHHUC paJIMOBOJIH™ JUISL CTYACHTOB
crietmanbroctd 11.03.03  auesnoit dopmbl obyuennst/ HITTY  um. P.E,Anexceesa:

coet.:C.M. Huxymun, E.A. JleGeaena - Huxnuit HoBropon, 2015. 63c.

©) JlomoJiHUTE IbHAs JIHTEpaTypa

o

(U8

Mansens A.E. PacipocTpanenne paaioBOJiH (91€KTPOHHbIH pecype): yueGHOe mocodue /
AE. Mannens. B.A. 3aMOTpUHCKHHA. - DIEKTPOHHBIC TEKCTOBBIC JAHHBIC. =
DIEKTPOHHbIE TEKCTOBBIE JlaHHbIC. — TOMCK: ToMCKHH roCyIapCTBEHHBIH YHUBEPCUTECT
CHCTEM YIIpaBJIEHUs ¥ PaOdICKTPOHUKH, 2012. - 163 c.

I'puropses A JI.MeTtoasl BBIYMCANTENBHON  9JICKTPOJAMHAMAKK [ DJIEKTPOHHBIH
pecype]/I'puropbes A.JL.-Dnexrpon. TexcToBble nannbie.-M.:@U3MATIIUT,2012. -432
o

DiexrpoHamuka: Yaebnoe nocodue / M.@. bynars, B.®. Jlyoposun, A.C. Curos. -
M.: Anpha-M: HULT THOPA-M, 2013. - 304 c.

Esgokumos 0. K.. JInuasans B. P, lep6axos . M.

LabVIEW st paiMOMHIKEHepa: 0T BUPTYAJIbHOH MOJCIH J10 peasIbHOTO puoo-

pa. — M.: JIMK Ilpecc, 2012. —400 c.



8. MATEPUAJIbLHO-TEXHUUYECKOE OBECIIEYEHUE
JAUCHUANJIMHBI OMIT u B

MaTepuaibHO-TeXHHYECKOe 00eCIeYeHNE QUCIUIITHbI BKIIOIACT:

— 1abopaTopHble MakeThl ©  HM3MEpUTEIbHOE 0060py/I0BaHKe  CIEIHAIM3HMPOBAHHON
naboparopuu (510-3) no jucuuniune SMITu B (3 nmaGoparopubie paboTsl): ['4-114, I'4-
37A. T'4-80 - 2 wr., Y2-8, B3-38 — 3 wr., BMT-/I, [16-23A;

—  KOMIIBKOTEpBI €O ClELHAIU3UPOBAHHBIM TPOIPAMMHbBIM obecrieuennem LabVIEW (8
LIT.) B CIEUMATH3HPOBAHHON j1abOpaTOpHH (504-3) Juis BBINOJHEHHS BUPTYaJIbHBIX

nabopatopHbIX padoT o jucuuinie SMIT u B (3 BUpTYaJIbHBIX padoT).

[IporpamMma cocTaBlieHa B COOTBETCTBHH ¢ TPEOOBAHHEM ®I'OC BO no HamnpaB/I€HHIO

11.03.02 UH)OKOMMYHHKALIMOHHbBIE TEXHOJOTHH U CUCTEMBI CBSI3H.

h e

PaGouyro mporpaMmy coctaBui mpodeccop kapeapbl PT u PC B.M. ["aBpuJioB

Peuensent(bl)  ['eHepalbHbId  JAUPEKTOP OAO “Bnamumupckoe Kb Paamocpsasu”

%/ A.E.Bornanos

[IporpaMma paccMoTpeHa 1 0J100peHa Ha 3acelaHum kadeapot PT u PC

[IpoTtoxos Ne {é ot XL, L6 42rona.

3asenytouwmii kapeapoit PT u PC e O.P. Hukurnn

PaGouasi mporpaMMa paccMOTpeHa | 0J100peHa Ha 3acelaHuy yueOHO-METOIMIECKOH KOMUCCHH

HarpaBJICHUS

[Tpotokon Ne /¢ ot/ 6./ Kona.

Ilpeacenaresnb KOMUCCHH A7 O.P.Hukutun



JIMCT NEPEYTBEPKJIEHHWSA
PABOYEN ITPOI'PAMMBI JUCUHHUITJIUHBI (MOLY JIST)

Pabouas nporpamMma oj06pena Ha /f /57 yueGHblil roj
[Tporoxou 3acenanus Kageapst No A _—ovtl.LF. Kona

Baseayroluii kadeapoit A7 Vil 7 R
Pabouas nporpamma 0100peHa Ha yueOHbIH rojl
[IpoTokou 3acenanust kadeapbr No oT roja

3aBeayromui kadenpoi

Pabouas nporpamma 0100peHa Ha yueOHbIH 1o

[Iporokosn 3acenanus kadepb Ne oT roja

3aBeyromui kageapoi




[Ipuioxenune

MHHHCTEPCTBO HAYKH H BbICIHIEH HIKOJIbI Poccuiickoii @eaepanun
dejepanbHOE rOCY1aPCTBEHHOE OIOUKETHOE 00pa30BaATEILHOE yUPEKIICHAC
BBICILIEr0 00pa3oBaHHUsI
«BJ1aiMMHpPCKHil 1OCY1aPCTBEHHbIH YHHBEPCUTET
umenn Auexcanapa Fpuropsesnya u Hukonas I'puropbesnya CTo/1€TOBbIX)
(Baly)

Wucturyr

Kagenpa

AKTyaJIMu3upoBaHHasl

pabouas nporpamMmma

paccMoTpeHa u 0J00peHa

Ha 3ace/aHuu Kaeapsl

nporokon Ne ot 2018 .

3asenytomuit kageapoi

(noanuch, DHO)

AKTyajM3auusi padoydeil nporpaMmbl IHCUHILIAHbI

(HAMMEHOBAHHE AUCLUHIIHHbI)

Hanpagienue moaroToBKu
[Ipoduns/mporpamma moAr0TOBKH
Y poBeHb BICILETO 00pa3oBaHUs

dopma 00yueHus

Bramumup 2018



PaGouas nporpamMma ydeOHOH JMCUMIUIMHBL aKTyalu3MpoBaHa B 9acTH PEKOMEH1yEMOM

JUTEpaTyphl.

AKTyaJ'[I/BaLIHﬂ BBIITOJIHCHA!

(noanuck, nosbKHOCTH, PHO)

a) OCHOBHAsl JIUTEpaTypa: (He 6onee 5 KHU2)

0) AOTIOTHUTEIbHAS JTUTEpaTypa:

B) NEePUOANYCCKHUC U31aHus:

B) HHTEPHET-PECYPCHIL:




