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1. OEJIU OCBOEHMSA JUCIUIIJIMHbI

[enssmMu ocBoeHUST AUCITUTUTHHBI «Pagunodu3srka 37eKTpOHHBIX KojebaHui» (PDD)
SABIIAIOTCA:

1. YcBoeHue OCHOBHBIX IOHATUH TEOPEM U MPUHIIUIIOB TEOPUH 3JIEKTPOMArHUTHOTO TOJIS;

2. AHamu3 3aKOHOMEpPHOCTEM BOJHOBBIX HPOLECCOB, BKJIIOYAs DJIIEMEHTHl TEOPUHU
IU(pakuK U U3ITy4EHUs;

3. Tlomyyenue 6a30BBIX U YIITyOJEHHBIX 3HAHUHM JJIS YCHEIIHOTO OCBOCHUS JAMCLUIUIMHBI
po(heCcCHOHATILHOTO IIMKJIA, CBSI3aHHBIX C pasHBIMH chepaMu JIeATEIIbHOCTH
CHelHanucTa:

— IPOEKTHO-KOHCTPYKTOPCKOM;

— TPOU3BOACTBEHHO-TEXHOJOTNYECKOU

— Hay4HO-HCCJIEN0BATEIbCKON;

- CepBHCHO-3KCHHyaTaHHOHHOﬁ.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna : (POI) ;
- wuuaaexc: b1.B.JIB.7;
— BapuaTUBHAs 4YacTh, AUCLUUIUIMHBI 10 BBIOOPY.

YcnemHoe 0ocBOEHME TUCHMIUIMHBI MPEAINoiaraeT 3HaHHE OOIIUX pa3lesioB BbICIIEH
MaTeMaTHKe, (U3UKH, OCHOB Teopuu uenei. M3 crnenuanpHBIX — pa3/ienoB MaTeMaTHKU
CTYAEHTaM JOJDKHBI OBITh M3BECTHBI OCHOBHBIE ONEpAlMM U TEOPEMbl BEKTOPHOIO aHaIN3a,
MaTpuyHas anredpa, Teopust (QyHKIHMHA KOMIUIEKCHOIO IEPEMEHHOTO.

OcBoenne  jpuctumuimHbel  PODK  HeobOxoammo, Kak — NpeAIIECTBYIOIIECH, JUIs
MOCHEAYIOIUX JTUCHUIUIMH:  «OJIEKTPOAMHAMUKA U paclIpocTpaHEHHE pazvoBOJIHY,
«YcrpoiictBa CBYU u anrteHHbl», «lIpoekTupoBaHME€  MMKpPORJIEKTPOHHBIX YCTPOWCTB H

aHTeHH», «ONTHYECKHE YCTPOUCTBA B PAJAUOTEXHUKEY.

3. KOMIIETEHIHUH OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAIIJIMHBI POOK

B pesynbrare OCBOEHHS JUCHMIUIMHBL, OOydYaroOIIUMHCA JOJDKEH JIEMOHCTPUPOBATh
CIIEAYIOIINE PE3yJIbTaThl 00pa30BaHMSL:

1. 3uars:



OCHOBHBIE€ YPaBHEHMSI IPUHIIUIIBI U TEOPEMBI KIIACCHUECKON TEOPUU AJIEKTPOMATHUTHOTO
OIS

CBOMCTBA IEKTPOMArHUTHBIX BOJH B CBOOOJHOM MPOCTPAHCTBE UM 3aKOHOMEPHOCTH HX
paccenBaHMs Ha TpaHUIIE pas3zena cpef;

AJIEMEHTHI TeOpuH qudpakuuu u Teopun uznydaenus (I1K-1).

VYMeTh:

MaTeMaTUYeCKH OMHCHIBATh MPOCTEUIIINE BOJHOBBIC MPOIIECCH], B TOM YHCJIE MPOIECCHI
U3Iy4YeHUs U TU(PaKIUU JIEKTPOMArHUTHBIX BOJIH;

dhopMyIUpOBaTh U pelIaTh 3aJa4H HU3JIYYCHHS U PACTIPOCTPAHCHHS SJIEKTPOMArHUTHBIX

BOJIH, KaK B CBOOOJTHOM MPOCTPAHCTBE, TaK U B CIIOUCTO-HEOAHOPOAHBIX cpenax (OI1K-9,

I1K-1, IIK-2,11K-5, T[IK-17).

Bnanets:

METOJIaMH PEIICHUs MNPUKIATHBIX 3aJlady KJIACCUYECKOM TEOpPUH 3JIECKTPOMATHUTHOTO
MoJIsl; OCHOBAMHM MAaTEMaTHYECKOTO MOJEIUPOBAHUS DJIEKTPOMArHUTHBIX TIOJIEH B
3a/auax u3aydeHus u qudpakium, B TOM YUCIIE, ¢ ToMoIbio OBM;

MPAKTUYECKUMH HABBIKAMU W3MEPECHHSI DJICKTPOMATHUTHBIX TOJIEH B (U3NISCKUX
3aJjayax paccesHUs, BO3OYXKICHHS U JAU(pakuud C TOMOILIBI0 COBPEMEHHOU

n3MeputensHoi anmaparyps! (OIIK-9, ITK-1, I1K-2, TIK-5, I1K-17).



4. CTPYKTYPA U COAEP KAHUE JUCIUAIIJIMHBI POOK

OO01mmast Tpy0eMKOCTh JUCIUTUTMHBI COCTABIISIET 6 3a4€THBIX eMuHUIL, 216 4acoB.

Bunsl yae6HO# pabOTHI, BKITIOYast Dopmbl
| caMocTosTeNb YO paboTy CTyJEHTOB TEKYIIEro
& U TPYLOEMKOCTb (B yacax) O6beM yueOHoH KOHTPOJIS
ol 38 e 2 2 paboTh YCIIEBAEMOCTH
5 = & : S
No Paznen 3 ] 3 & S C IPUMEHEHUEM (no Hedensam
n/n JMCIUTIIHHBI 3 = £ g & n,| MHTEPaKTHBHBIX cemecmpa),
©l g = % & 2 Q M METOJIOB bopma
5} 4 o, O jen) / 0/ 9]
T 2 = = 2 © E (B wacax / %) MIPOMEKYTOUHON
g =z g arTecTaluuu
= ) = (no cemecmpam)
= 8§ S
] (=) ~
1
Bsenenue
4 1 0,25
2 | DnekTpoMarHur-
Hoe foJe i 4 11 10751 4 1/57
rapa-MeTpbl
cpexn
3 | OcHOBHBIE ypaB-
remmt 412 1 1 6 1/50
SIIEKTPOIH-
HaMHUKH
4 | I'paHuuHbIE 4 3 1 | 6 1/50
YCIIOBHS
5 | Oueprus
AIIEKTPO-
MarHUTHOTO 4 4 1 1 6 1/30
o
6 | BonHoBsle 4 5 1 | 6 1/50
ypaBHEHHUSI
7 | Ilnockue
DMEKTPOMATHHT- | | 1 1 4 6 4/66 5
HBIE BOJIHEI B Peiitunr-
OJTHOPOJHOMN KOHTpOJIb |
H3OTPOIHOH 417 1 1 6 1/50
cpene
8 | BonnoBble siBie- | 4 8 1 1 6 7 5/60
HUs Ha rpaHuue | 4 | 9 1 1 7 1/50
pazmema  mByx | 4 | 10 1 1 7 1/50
cpen 4 |11 1 1 7 1/50
9 | TloBepXHOCTHBIH 4 | 12 1 | 7 1/50 Pelitunr-
ekt KOHTPOITB 2
Uznyuenne 4 |13 1 1 4 7 4/66
10 | snekTpoMarHuT- 14 1 1 7 1/50
HBIX BOJIH
11 | OcHoBHBIE TeO- | 4 | 15 1 1 7 1/50
PEMBL - SIGKIPO |y | 4 | g 1 7 1/50
JMHAMHKH
12 | OcHoBbl Teopuum | 4 | 17 1 1 4 7 4/66
audpakuun Peitrunr-
3JIEKTPOMArHuT- 4 | 18 1 1 7 1/50 KOHTPOJIb 3
HBIX BOJIH
Bcero 18 18 18 117 31/57 JK3aMEH




Martpuua cOOTHECEHHUs pPa3/ies 0B IMCUMILIMHBI M (POPMHUPYEMbIX KOMIETEHIH

Kommerenmnuu
TpymoeMKOCTEL | o ~ .
Pa3znen nucuuninHb pyA ¢ | T |8 |9 | = | KomnuectBo komneTeHIni
(B "acax) Bl |2 |2 |
5 |E |E |E |E
1 0,25 + 1
2 1,75 + 1
3 2 + 1
4 2 T 2
5 2 + + 2
6 2 + + + 2
7 8 + 2
8 14 + + + + 4
9 2 + + 2
10 8 + + + + 4
11 4 + + + 3
12 8 + + + + 4
B o 218 13 |2 |2
€C KOMITeTeHIIU I S S S S e S e
Ne m/m TeMbl NMpakTHYECKHUX 3aAHATHIA TpynoemkocTnh(B
yacax)
YpaBHeHue Makcsesuia 6
[110cKH€e 31eKTPOMarHuTHbIE BOJIHbI 2
3 OtpakeHne U MPENOMIIEHUE IIOCKUX 3JIEKTPOMAarHUTHBIX 4
BOJIH
DneMeHTapHbIe U3IyJyaTesn 2
5 WnTepdepenust u qudpakius 3J1eKTPOMAarHUTHBIX BOJIH 4
Tpynoemkocts (B
Nen/n TeMmbl J1a00paTOPHBIX padoT pyA (
yacax)
[1nockue BoJIHBI (BUPTYaIbHAsL) 2
2 [Tonsipu3anusi 3J€KTPOMArHUTHBIX BOJIH (BUPTYyaJibHas) 2
3 OTtpakeHue U NpeIOMIIEHUE 3JIEKTPOMAarHUTHBIX BOJIH Ha 4
IpaHulle pa3jesa IUAJIEKTPUYECKUX Cpell
DneMeHTapHbIe U3IyJyaTelu 4
5 OneMeHT [ 'tolireHca (BUpTyanbHas) 2
6 Judpakiyst mIocKoi IeKTPOMArHuTHOW BOJTHBI Ha 4
METAIIMYECKOM KPYTOBOM ITMJIMHJPE




5.0BPA30BATEJIBHBIE TEXHOJIOI'NH

5.1. AKTHBHBIE U UHTE€PaKTUBHBIE (POPMBI O0yUEHUS
C nenpro (QoOpMHpPOBaHUS M Pa3BUTUS NPO(PECCHOHANBHBIX HABBIKOB CTYAECHTOB B
y4eOHOM TIpollecCe HCMONb3YIOTCS AaKTUBHBIE M HMHTEPAaKTUBHBIE (OPMBI IPOBEACHUS
ayJUTOPHBIX 3aHATUH W BHEAyaUTOpHOM paboThl. OOBEM 3aHATUH, NPOBOJUMBIX C
UCIIOJIb30BaHUEM HHTEpPAKTUBHBIX (popMm, cocTaBisger 18 yaca mabopaTtopHbIX3aHsATHIA, 18 yaca
NPAaKTUYEeCKUX  3aHATHH, 20 BHeayJAMTOPHBIX YacoB JJs  BBIIOJHEHHS TpeX JOMAIIHHUX

KOHTPOJIbHBIX PabOT.

5.2. CamocrosiTenbHas paboTa CTYJAEHTOB

CamocrosTenbHas padoTa BKIFOYAET JOMAIITHIOW padoTy ¢ JEKIIMOHHBIMH MaTepHalaMH
C LIEJbI0 PACIIMPEHUS M YIIYOJICHUS] TEOPEeTHUECKUX 3HAHUM, MOJITOTOBKY K BBIMOJIHEHHUIO U
3amuTe J1abopaTOpHBIX PabOT, MOATOTOBKY K MPAKTUYECKUM 3aHSTHUSIM, BHITIOJIHEHUE 3aJJaHUM,
NPEAYCMOTPEHHBIX  JOMAIllHUMU KOHTPOJIbHBIMH ~ pa0oTamu. HeoOxomumbie st
CaMOCTOSITENTLHONH pa0OThl MCTOYHUKKA M TAKEThl TPUKIAIHBIX IPOTPaMM BKIIOUEHBI B
3JIEKTPOHHOM BHJIE€ B y4€OHO-METOJUUECKUH KOMIUIEKC, CONPOBOXKIAIOMIMNA JTUCIMILUIMHY.
DddexTHBHOMY  XapakKTepy CaMOCTOSATEIbHOW pPabOTHI CIIOCOOCTBYIOT — €KEHEACIbHBIC

KOHCYJIbTAallhH.

5.3.KomnbroTepHbIE TEXHOJIOTUN 00Y4YEHUS
Jist Tiry60KOTO M Ka4eCTBEHHOT'O OCBOCHUS TUCIMILUIMHBI CTYJACHTAMH MPEI0CTaBISIETCS
ANIEKTPOHHAST BEPCHS Y4€OHO-METOANYECKOTO KOMIUIEKCA, BKIIOYAIOMIEro: KOHCIEKT JICKIIU;
cCOOpHHMK 3afay; METOAWYECKHE YKa3aHWs K JIEKIUSIM, K TPAaKTHYeCKUM paboTam, K
71a00paTOPHOMY HPAKTUKYMY M CaMOCTOATENbHONW paboTe; COOPHUK KOMITBIOTEPHBIX MPOTrpaMM
IUIsL TOATOTOBKHU K JIAOOPATOPHBIM 3aHATHM; pab0OUyr0 MPOrpaMMy; CIIMCOK BOTIPOCOB K 3a4eTy;

3aaaHVs KOHTPOJBbHBIX pa60T; TECTBI JIA IMMPOBEPKHU OCTATOYHBIX 3HAHHH.

5.4.Jlexuuy NpuUriaméHHbIX ClIEHUaIucToOB
B pamkax xypca POOK nperycMOTpeHbI BCTPEUH CO CHENMATUCTAMU, B YaCTHOCTH:

— JIOKTOpPOM TEXHHYECKHX Hayk, mpodeccopom kadeaper AY u PPB MDOU, r. Mocksa
CazonoBeiM J[.M.;

— JokTopoM ¢wu3.-Matr. Hayk, npodeccopomBramumupckoro ¢unmania PAHX u I'C mpu

npesuaente PO Pay B.I'.
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5.5.PefiTuHroBas cucrema o0y4eHus
PefiTHHr-KOHTPOIb MPOBOIUTHCS TPH Pa3a 3a CEMECTP M MpEAroaraeT OneHKy B Oayrax
MO CJEAYIOMIMM COCTAaBIISIOMIMM: TUIAHOMEPHOCTH BBINIOJIHEHHS JIAOOpaTOpHBIX padoT,
aKTHUBHOCTb M CTENIEHb OCBOEHHSI MaTE€PUAIOB NPAKTUYECKUX 3aHATUH, Pe3yJbTaThl BBITOJIHEHHS

AOMAITHUX KOHTPOJIbHBIX pa60T.

6.OHEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHN,
NPOMEXXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHUA
JUCIHUIIVIMHBI U YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB

6.1.Bompocs! k 3K3aMeHy.

Bexrops! anektpuueckoro noist (Kouncnexkr nexkmwmii (KJT) ¢.4-6).
Bextopst marautHoro nods (KJI ¢.6-9).
Knaccudukanus cpen (KJI ¢.9-10).
I'paduueckoe nzobdpaxxenue noiueit (KJI c.10).
[Torenmmansabie u Buxpebie mois (KJI ¢.10-11).
VYpaBuenue HenpepsiBHOCTH (KJI ¢.12-13).
3akoH coxpanenus 3apsana (KJI c.13).
Tpetre ypaBHenne Makcsenna (KJI c.13-14).
Yerseproe ypaBHenue Maxcseiia (KJI c.14).

. IlepBoe ypaBaenne Maxkcsesua (KJI c.14-16).

. Bropoe ypaBuenue Maxkcsemna (KJI ¢.16-17).

. 3akon Oma B muddepernmansHoii popme (KJT ¢.17-18).

. YTOouHeHue NOHATUSA 0 NPOoBOAHMKAX U qudnekTpukax (KJI c.18-19).

. [lonnas cucrema ypasHenuit Makcsemia (KJI c.21).

. Knnaccudukanus snexrpomarautueix ssienuit (KJI ¢.21-23).

. YpaBaenue Maxkcseiia u cropornne Toku (KJI ¢.22-24).

. I'paHnyHble yCIOBUS [UIsI HOPMAJIBHBIX COCTABJIAIOIIMX BEKTOPOB 3JIEKTPUYECKOTO MOJIS.
[ToBepxHoctHbIe 3apsaas! (KJI ¢.25-27).

. I'paHnyHbIEe yCcNOBUS Ui KacaTeIbHBIX COCTABISIOUIMX BEKTOPOB 3ekTpuueckoro moiss (KJI
c.27-28).

. 'paHnyHble yCcoBUS ISl HOPMAJIbHBIX COCTABJIAIOMINMX BEKTOpoB MarHUTHOro nosst (KJI ¢.28-
29).

. I'paHnyHble yclOBHSI JUIsl KacaTelIbHBIX COCTABISIOIMIMX BEKTOPOB MAarHUTHOIO  MOJIS.
[TosepxnocTHBIHI TOK (KJI ¢.29-31).

. [lonHast cucremMa rpaHUYHBIX YCIOBHMH. ['paHMuYHBIE YCIIOBHS Ha IOBEPXHOCTU MJEAIBHOIO
npoBoanuka (KJI ¢.31-32).

. bananc snepruii anekrpomarautHoro nois (KJI ¢.32-36).

. [InotHOCTH 3HEprun snexkrpomaruutHoro nois (KJI ¢.36-37).

. CKOpocCTh pacripocTpaHeHus SHepruH dekTpomarauTHoro nojs (KJI ¢.37-38).



25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

3S.
36.
37.
38.
39.

40.

41.
42.

43.

44.

45.
46.
47.
48.
49.
50.
S1.
52.
53.

54.

55S.
56.
57.

8.
59.
60.
61.

VYpaBHeHHne MakcBelnia Uit MoHoxpoMatudeckoro nouis (KJI ¢.38-41).

YpaBHeHnue Oananca st cpeaHeit 3a mepuo momHocTH (KJI ¢.41-42).

VYpaBHenue Oananca aist kKomruiekcHoi momrHoct (KJT ¢.44-47).

Teopema eqUHCTBEHHOCTH /JIsl BHYTPEHHEN U BHeLIHeH 3a1a4 anexkrpoauHamuku (KJI ¢.49-53).
VYpasuenue ['enbmronsna (KJI ¢.49-50).

DNEeKTPOAMHAMUYECKUE MTOTSHITHANBI TSI KOMIUTEKCHBIX aMImuTyn (KJI ¢.50-53).

Pemenue neognoponnoro ypasuenus ['ensmronsia(KJI ¢.53-54).

VYpaBuenue MakcBesuia ¢ yaéToM MarHUTHBIX TOKOB U 3apsnoB (KJI ¢.55-57).

[Tnockue BOHBI B OAHOPOAHON M30TpomHOU cpeae 0e3 moreps (KJI ¢.57-62).

[Tnockue BOTHBI B OJTHOPOIHOM M30TPOITHON Cpejie C MPOBOAUMOCTHIO OTyimuHOM OoT Hyss (KJI
c.62-67).

DNeKTpPOMarHUTHBIC BOJIHBI B peainbHbIX quaiekTpukax (KJI ¢.67-68).

DJeKTpOMarHuTHbIE BOJIHBI B peaibHbIX nMpoBoaHukax (KJI c.68-70).

[Momstpuzarus BoH (KJI ¢.70-71).

[Tnockue BOHBI, pacpOCTpaHSIONECcs B Mpou3BoiabsHOM HanpasieHuu (KJI ¢.71-72).

[Tagenue mIoCKoi BOMHBI Ha TPAHUILY pa3fielia IBYyX AUAIEKTPUKOB (HOpMaabHas MOJSPU3AIM)
(KJI ¢.72-75).

[Tagenue 1UIOCKOW BOJHBI Ha TpaHMIy pas3lena JBYX JUAJIEKTPUKOB (mapajiesibHas
nossipusarus) (KJI ¢.75-78).

YcnoBre NoaHOTO MPOXO0KICHHS BOJHBI BO BTOPYIO cpeay. Yron bproctepa (KJI ¢.78-80).
[TonHOE oTpakeHHE OT TpaHHUIIBI pa3fena IBYX cpel (ABe AMAIEKTPUUECKUE Cpeibl) — MOJie B
nepBoii cpene (KJI ¢.80-85).

[TonHOE OTpaXkeHHEe OT TpaHMLBl pa3zesna JBYyX cpel (ABe OUAIEKTPUYECKUE Cpeibl) — I0JIe BO
Bropoii cpeae (KJI ¢.85-87).

[TomHOE OTpa)keHHEe OT TpaHUIBl pasjiena ABYX cpell (IMIJIEKTPUK M WACaIbHbBIN MPOBOIHUK)
(KJI ¢.87-88).

[Tanenue niaockoi BOJIHBI Ha IrpaHuly noraowmatouieit cpeast (KJI ¢.88-89).

[Tamenue mI0CKOM BOJIHBI Ha rpaHUILy Xoportio rnpoBoasmen cpeast (KJI ¢.89-90).
[Tpubmmxennslie rpannynble ycnosus lykuna-Jleontosuua (KJI ¢.90-91).

Asnenue nosepxuoctHoro 3¢ dexra (KJI ¢.91-92).

ITotrepu snepruu B nposoauukax (KJI ¢.92-93).

DOKBUBaJICHTHBIN TOBepXHOCTHBIN TOK (KJI ¢.93-94).

[ToBepxHocTHOE conpoTuBieHue mpooauuka (KJI ¢.94-95).

DneMeHTapHbIN ekTpudeckuid n3mydarensb (KJI ¢.95-96).

BekTopHbIii 37eKTpUYeCKUd TOTEHIMA JJIs1 SJIEMEHTAapHOTO AeKTpudeckoro mmydarens (KJI
c.96-97).

Cocrapndroniye 3IeKTPOMarHUTHOTO MOl 3J€MEHTapHOro anekTpudeckoro uamydarens (KJI
c.97-98).

bivxHAS 1 1anbHSAS 30HBI 2JIEMEHTApHOTO AnekTprueckoro uanydatens (KJI ¢.99-100).
JlnarpamMma HarpaBJIEHHOCTH 3JIEMEHTapHOTo AnnekTpuueckoro nzmyyatens (KJI c.100-101).
MomHOCTh  M3IY4YEHHSI DJIEMEHTapHOTO 3JeKTpuyeckoro usnyyatens. ComnpoTuBiieHUE
m3nyuenus (KJI c.101-103).

[Tonsitue o marantHOM Toke (KJI ¢.103).

OnemeHTapHbiii meneBoil usnydarens (KJI c.103-106).

Jlemma Jlopenna (KJI ¢.107-109).

Teopema B3aumHoOCTH AJ1s AnieMeHTapHbIX nnyyatenei (KJI ¢.109-110).



62. DKBUBaJIEHTHbIE HCTOYHUKH AJIeKTpoMarHuTHoro nosst. [punun [Noitrenca (KJI ¢.110-112).
63. Dnement [tolirenca (KJI ¢.113-116).
64. Ctporas nocranoBka 3anaun nudpaxiuu (KJI c.116-118).

65. ludpaxuus mmockoit BoyiHbl Ha KpyroBowm tmtuHape (KJI c.118-123).
66. [Tpubmmxenue I'olirenca-Kupxroda (KJI ¢.123-125).

67. 'eomerpuueckas ontuka (KJI ¢.125-128).

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

69. I'eomerpuueckas teopus agudpaxmuu (KJI c.130-132).

6.2.

Texymuii KOHTpoOib. TecTbl s  PEUTUHI-KOHTPOJIS 3HAHUKW [0 JUCLUIUIMHE

«Pagno¢usnka 311eKTpOHHBIX KOJIeOaHU .

s TectupoBaHusi noArotoBieHo 10 BapuaHTOB 3aJaHuM, KaXkJ0€ U3 KOTOPBIX

COACPIKUT 4 TEOPCTUUCCKHUX BOIIPOCA U3 PA3HBIX Pa3aciIoB.

1.

Tectbl peliTuHr-koHTpOIIs Nel
Bapuanr 1

,HJ'IS[ KaKoro Kjacca 3JICKTPOMAarHUTHBIX SIBIICHHUI CIIpaBCAJIMB 3aKOH IIOJHOI'O TOKa B

cnenyromei hopme: Eﬁi

1) CranmonapHoro;
2) HecranmonapHoro;
3) KBasucraunonapHoro.

oI
w

Kak cBsi3aHO HampaBieHHE IMEepeHOCa MOIIHOCTH C OpUEHTAallueld BEKTOPOB E u
IJIOCKOW OJTHOPOJIHOM BOJIHE?

1) [epeHauKyIIpHO MIOCKOCTH PacrosioxkeHus Bextopos & u

Iy

2) CoBraziaet ¢ BEKTOpOM

2

3)CoBmagaet ¢ BEKTOPOM H .

3.

[TosicauTe du3MUeckoe coaepkaHue 3aJadll PacCesHUs TIIOCKON BOJHBI Majaromeld Ha

TUIOCKYIO TPaHUILy pa3zena cpef.

1) ®usnyeckuil CMbICT OCHOBaH HAa TPAHUYHBIX YCJIOBHUAX M YCJIOBMM H3IIy4EHUS,
COIJIACHO KOTOPOMY BO30y»X/JaeMasi MOBEPXHOCTb MOPOXKAAET JIUIIb YXOSAIUE OT Heé

BOJIHBI: OTPAXKCHHBIC U ITPCIIOMJIICHHBIC,



2) ®usnyeckuil CMBICT pEUICHWH OCHOBaH Ha HCIIOJNIB30BaHUU JeMMbl JlopeHma wu
TEOPEMbI SKBUBAJIEHTHOCTH, COTJIACHO KOTOPHIM BO30YK/1aeMasi IOBEPXHOCTh MOPOXK/IaET

JIMIIBb YXOAAIIHUE OT He€ BOJIHBI: OTPa’XKCHHBIC U MMPEIIOMIICHHBIC,

3) ®usnueckuii CMBICI pEIICHWH OCHOBAaH HA  HCIOJB30BAaHUM  TPHUHIIMIIA
MIEPECTAaHOBOYHOM JIBOWCTBEHHOCTH M TEOPEMBbl B3aUMHOCTH, COIJACHO KOTOPBIM
BO30YyXKJaemasi MOBEPXHOCTh MOPOXKIAET YXOMASIIKUE OT He€ BOJHBI: OTPaKEHHBIE U

MMPECJIOMJICHHEIC.

4. Yto noHMMaeTcs MO/ MIIOCKON 3JIEKTPOMArHuTHOM BOJIHOM?
[log muockoit moapa3yMeBaeTCsi BOJHA, PACIPOCTPAHSIOMIASICS BIOJb JIMHEHHON
KOOPJMHATHI U B JIt000# (DMKCHPOBAHHBI MOMEHT BPEMEHU HEU3MEHHAS B IJIOCKOCTH,

MEPIEHANKYJISIPHON 3TOM KOOpAVHATE:
- . . a

8 d il
R 2 220l
=Ll g, 10520 7 Dz O,

>

d g 8

3y =0 g o0, 2 ay * 082 O

Bapmuanr 2
1. Hcrokamu (cTOKaMH) KaKOro BEKTOpa 3JEKTPUUYECKOTO OIS SIBJISIOTCS Kak CBOOOJHBIE,

TaK U CBA3aHHBIC JJICKTPHYCCKUEC 33[)5[}151?

2. Pazmuuarorcs nu pa3zoBas CKOpPOCTh M CKOPOCTh PAaCHpOCTpPaHEHUs DHEPrUu IS
OJTHOPOJTHOM TUIOCKOM BOJIHBI B cpejiax 0e3 MoTeph M B MOTJIOMIAOIINX Cpeax?

1) V¢’G:0>V(b‘c¢0; V3’G:0>V3|0¢0;
2) V¢|G=0:V(b|6¢0; V3|G=0:V3|6¢0;
3) Vilo=0<Vigloz0; Vilo=0<Vs|oz0.

3. Ilpu xakux ycIoBHSX B 3aJade pacCcesHMs IUIOCKOM BOJIHBI Ha TIpaHULE pas3felia
TUBJIEKTPUUECKUX CPEeJ] OTCYTCTBYET OTpak€HHasi BOJIHA?

1) npu mapaJuIeIbHOMN MOJIAPU3AIHH, tgQ= lEafer

2) pu HOPMATBLHOM TONsApU3anuy, tge="Hzk1;
3) npu KpyroBoi NOJISIPU3ALMH, SINQ=N,/N;.



4. Yto Takoe »JIEMEHTApHBII JIEKTPUYECKUN M3JIydaTelb W KAaKOBbl €ro HAalpaBJICHHbIE
cBoMcTBa?
1) nuHENHHBIH MPOBOIHUK C MEPEMEHHBIM AJIEKTPUYECKUM TOKOM, JJIMHA KOTOPOro 1<<A;

F(0)=sinb; F(p)=1;
2) TPOBOJHHUK C MIEPEMEHHBIM JIEKTPHUECKUM TOKOM, JTHHOH 1<<A; F(0)=1; F(¢)=sinb;
3) ¢pparmenT (ponTa pacupocrpansomiencs BoaHbl (AS<<A?); F(0)=(1/2)(1+cos0).

Bapuanr 3
1. Kaxk BbIpa3uTh cpefHUH 3a Nepuo] MOTOK MOIIHOCTU Yepe3 3aMKHYTYIO MMOBEPXHOCTb S,

OrpaHUYMUBAOIIYIO 00BeM V, BKJTFOYAIOIITHM CTOPOHHUC HCTOYHHUKH?

a)Pr, =R, §, ﬁds‘;

6)P

Il
g
=i
=B
Loy

EZcp

E)P

I
[
=l
xR
Ly

Ecp

2. B ueM COCTOWT INIaBHOE Pa3jInyuKe BOJH B HEMOMIOIIAMIOIIUX M MOMIOIIAIOIIUX cpeaax?
1) 6#0: Vy, V., Z." f(®);

2) 6=0: Vy, V., Z.~ f(w);
3) 6£0: Vy, V., ZA ().

3. Ilpu xakux yclnoBHSIX B 3aJaye paccesHMs IUIOCKOM BOJIHBI Ha TIpaHULE pasjelia
JTURJIEKTPUUECKUX CPEeJl OTCYTCTBYET MPEIOMIICHHAs BOIHA?

1) ni>ny, 0>@up;
2) ni<ny, ¢>Qup;
3) n1<nz, <Qyp.

4. B dyeM 3aKkiIi04aeTCs OCHOBHEIC pasiinuuAa  10JIst  3JIEMCHTAPHOI'0  3JICKTPUYCCKOT'O

W3JIydartesis B OV KHEH U TalibHel 30Hax?

1) ¥T>>1: By, He™f(1r); ByH=z., 1= R.TL,
2) ¥Fr>>1. Erg’ an, E.rrmf(l/rn); n>2, PEﬁIm;

3) 17 << LiEg, Hy~f(1/rn); Eg/H,, = Zo; 1T =Rell

Tectbl peHTUHT-KOHTPOJIsST No2
Bapmuanr 1

1. Bcerna nu BekTOopa HaNpsKEHHOCTH U MHIYKIMM KOJUTMHEAPHBI?



I)E | |E, H||B g HU30TPOMHBIX CpEaax;
2) E ||E, H||B g aHU30TPOITHBIX Cpeaax;

3) E ||E, H||B g THPOMAarHUTHBIX Cpefax.

MoryTt H 3JIeKTpUYEeCKHEe M MAarHUTHBIC COCTABIISIONIUE ITOJIS TUIOCKOM BOJIHBI OBITH
cuH(]a3HBI IPH PACIIPOCTPAHEHUU B TIOTJIOMIAOIIEH cpejie?
1) Her;
2) [Ma;
Z

3) Ilpu neicTBUTEIHPHOM 3HAYCHUH <.

Yro Takoe HaIrpaBJIACMbIC BOJIHBI? KOFI[a OHHMH SABJIAIOTCA l'IOBerHOCTHBIMI/I‘.7
1) BOJ'IHa, pacrpocCTpaHdromascsa BAOJb TI'PpaHUIBI pa3aciia; HaAIlpaBJIICMas BOJIHA C
OKCIIOHCHIIMAJIBHO y6BIBaIOHIa$I B HOpPMAJIbHOM HAIIPaBJICHUU K HanpaanHomeﬁ

MOBEPXHOCTH;
2) Bonna, pacnpocTpaHSIOMmascs MEPHEeHAUKYISIPHO TPaHMIBl pasjiesia Ccpel; BOJHA

SKCIIOHEHIIMAJIbHO yObIBaIOLIasi B HAPABICHUH PacpOCTPAHEHMUS;
3) BomnHa, pacnpocTpanstoniascs BAOIb JUHEHHOW KOOPANHATHI; BOJHA C HEU3MEHHBIMU

napamMeTpamMu B IJIIOCKOCTU HepHeHﬂHKyﬂHpHOﬁ HaIpaBJICHUIO paCIIpOCTPAHCHUA.

Kak HaliTu mone >JeMEHTapHOrO0 MAarHUTHOTO M3JIydyaTess, MCIOJb3ysl NPUHLIUI
[IEPECTAaHOBOYHOM TBONICTBEHHOCTH?

B BbIpaxkeHMSX A1 MOJS 3JIEMEHTAPHOIO AJIEKTPUYECKOTO H3ITy4yaTels OCYIIECTBUTH
3aMEHBI:

1)E'.'<—>H; fa*:,—fm;p:ﬂ o —z.

3

NEe—HIPS—I" p, o,

2

3)5’(-}{':’;1}5‘:;—1}”1;;;& £,

Bapuanr 2
Kakoii xapakTep Oyner UMeTh IUAJIEKTpUYecKasi IPOHUIIAEMOCTh: Cpebl HEOAHOPOIHON
M30TPOIHON U CPeJIbl OTHOPOIHON aHU3O0TPOITHOM?

1) e=f(P) ; &=|lel;
2) e=f(P) ; e=const;
3) e=|le]| ; e=f(P).

KakuM COOTHOIIIGHHEM CBS3aHBI IMOMNECPCUYHBIC COCTABJIAIOIINEC ILUIOCKO# BOJIHBI,

pacmpoCTpaHAIOUIEHCS B MOJOKUTEIBHOM HAIllPABICHUE KOOPAUHATHI Z 7



3. B kakux mpezenax JIOKHT 3HaueHHE (a30BOH CKOPOCTH HANPABISIEMOH MOBEPXHOCTHOM
BOJIHBI Ha TPaHUIIE pa3/iena JUIIEKTPUIECKUX cpen’?

1) Vo1<VE<Vg2;
2) Vo1>Vp>V02;
3) c<vy<vpe.

4. Kax BBIYHCIMTH MOIITHOCThb M3JIYYCHHUS DJICMCHTAPHOTO JJICKTPUYCCKOTO U MArHuTHOI'O

u3yvaTenen?

DPse =9¢. T, dst;

Bapuant 3
1. Kakum rpaHMYHBIM YCIOBHUSM YIOBIETBOPAIOT HOPMajdbHble U TaHICHIMAJIBHBIC
COCTAaBJIAIOIIHUEC 3JICKTPOMATHUTHOI'O TIOJIA HA TpaHULC pasacia Cpea C pasiIndHbIMU
ANIEKTPOIMHAMUYECKUMH MapameTpaMu?

1) E=Es; Hiv=Ha; D1y=Dan; Bin=Ban;
2) DlrzDZI;BlrzBZI; Eln=E2n;H1n=H2n;
3) Elr:EZ‘r;Hln:HZn; Dln:DZn; Bln:BZn-

2. Kak BbIIIAIUT Pa30BbIi MHOKUTEID IIJIOCKON BOJIHBI, PACIPOHSIIOIIEHCS B HAalIpaBJICHUN

Z  COCTABISIIONIEM C OCSMH JIEKAPTOBOM CUCTEMbI KOOPAMHAT yriibl ¥z, Py, 99

—jkz' — e —jkixcosp,.tycosg, tEcosp,) .

)¢

>

2

2) g iks — e—}ktxrgwxﬂ'rgmxﬂrng}

3) e—_;lkz — e—_;lklx:rsmmxt)'sm @t Esing;)



3. Kak cBs3ansl Mexay coboil (azoBasi CKOPOCTH U CKOPOCTh PACIPOCTPAHEHUsI SHEPTUH
HaIpaBJIIeMOl TOBEPXHOCTHOW BOJIHBI, CYIIECTBYIOLEH Ha TpaHHUIE pasjena

JTUBJIEKTPUYECKUX Cpen?

1) VaVs = Vou;

2) Vo =0y,

-
&

3) VaV3 = Yoz,

4. Yto mMOHMMAETCsl TMOJ| COMNPOTHBICHUEM H3IyYEHHUs SJIEMEHTAPHOTO 3JICKTPUIECKOTO
m3ny4darensa? Kakos ero ¢puznueckuii cMbIci?

1)Py,, = I°R;/2;I° = const, Ry T— P T.

>

2)Py, = U2 /2Ry ; U, = const, Ry, TPy L.

b

BapuanT 4

1. Kakue T'paHUYHBIC YCJIOBUS BBIITOJHAKOTCA HAa IIOBCPXHOCTU UACAIIBHOTO HpOBO,[[HI/IKa?

1) E;=0; H,,=0;
2) Eln:O; le:O;

3) I*l:]::':l*l: = E|:z [Inﬁl]

2. Omnpenenurte NOJAPU3ALUIO TJIOCKOW BOJIHBI, PACIIPOCTPAHSIONIEH BIIOJIb KOOPAUHATHI Z

n o6pa30BaHHy10 HaJIO)KCHUEM [IBYX OPTOTOHAJBHO TIOJAPU30OBAHHBIX BOJIH OJHOTO



E, =Eu +E, =(1,A+1,B)e 7

HaIrpaBJICHUA: m , €CIIn (1)2131)1 BOJIH COBIIAJarOT

(A= Ae’®, B = Bel®).

1) nunelina;
2) kpyrosas;
3) smanTuyeckast.

Kakne ocobenHocTH HaAOII0AaI0TCS B CIy4ae HAKJIOHHOTO MAaJCHUS IUIOCKOW BOJHBI U3
IUAJIEKTPUKA HA IUIOCKYIO UAEaIbHO MPOBOASIIYIO IOBEPXHOCTh?

1) momHOE BHYTpEHHEE OTPaKEHHUE TIPH JIF0OOM yTJie TaJICHHS;
2) MOJIHOE BHYTPEHHEE OTPAXKEHUE TIPH P>y
3) moHOE BHYTPEHHEE OTPAXKCHUE TIPU O=(5.

UTo NOHMMAIOT MOJT TOBEPXHOCTHBIM COMPOTHUBIIEHHUEM TIPOBOIHUKA?
);
) 2o B zc|A1;):
3)Tectbl peUTHHT-KOHTPOJIsT Ne3

Bapmnanr 1
Kakoe cooTHOlIEHHE MOYKHO paccMaTpuBaTb B KadeCTBE KpPUTEpUs JAEICHUS Cpell Ha

IMPOBOAHUKHU U )II/IBJ'IGKTPI/IKI/I?

i

=1 1
1) @=a — IPOBOJHUKH; “a — IIMRJIEKTPHKY;
T «1 T w1
2) wea — MIPOBOJHUKH; “a — IIMRJIEKTPHKHY;
= %0 ~ =
3) wéa — MPOBOJHUKU; “%a — TUAJIEKTPUKH.

Onpenenuts MOJMSIPU3ALUIO TUIOCKON BOJIHBI, paCIpOCTPaHSIOUIEICS BAOIb KOOPIUHATHI

Z, n 06pa30BaHHYIO HaAJIOKCHUCM JIBYX OPTOIOHAJIBHO ITOJIAPHU30BAHHBLIX BOJIH OJHOI'O

L = - = — i
HanpaBneHH;[:Em = Emy + B = (1 A+ 1,B)e™ 3, IIPYU OAMHAKOBBIX aMIUIUTyaax (A

= (C) u azoBoM pazmuunn 90°: A=Ae’®, B = Belle—507,

1) kpyroBas npaBasi;

2) KkpyroBas JieBasi;

3) snnunTuyecKas;

Kakmne ocoOeHHOCTH HMMeeT MperoMJICHHAs BOJHA MPU MaJCHUU IUIOCKON BOJHBI Ha

I'paHuIly MOTJIOLIAOLIEH cpeabl?



1)

3.

1) ¢0=y,
2) Gv=@o;
3) ¢.=0;

3auem BBOJUTCA TIOHATHC SKBUBAJICHTHOI'O IHNOBCPXHOCTHOI'O toka? Kakum 06p330M

OTIpe/IETISAETCS €ro BeINYMHA?

jﬁ = [%HL[&]

1) ans ynpoieHus: pacyeTos;

Il
=B
v
o
L1

o=
2) 115l yTOYHEHHS PacueToB; fﬂ_f.'j ds5

Il
=]
b

7
3) [uist MOBBILIEHUS! JOCTOBEPHOCTH;

Bapuanrt 2
Kakoii xapakTepHOi 0COOCHHOCTBIO C TOYKH 3PCHUS PACIIPEACICHIUS 3apsI0B 00Iaaat0T

Cpelbl C MPOBOAMMOCTHIO OTIIMYHOM OT HYJIsA?

2)

3).

C KakuMH OCOOEHHOCTSIMHM CBS3aHO pacinpoCTpaHCHUC IINIOCKMX BOJH B PCaJIbHBIX

JTURJIEKTPUKaX?

1) 198 <18 = fuze, - (1+1g78/8); vy =vs = v, /(1 +1tg% 6/8),

ax @ [

=
2 — criepcus BeIpaskeHa cado;

2)1:9':5' 2L =a=wuy6/2; vg = vy = 42w/ U,0;
_ o
A=21/\fla® _ pyucnepens BEIpakena CHIBHO;

. — — . _ a1 —
3) tgd = 0; B = w\[pa&,i v = V3 =Vpi 4= v/f. JIMCTIEPCHUSI OTCYTCTBYET;

B uém cocTout npubnmkEHHOCTh rpaHndHbIX ycioBul ykuna-JIeontoBuya?
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k, sing

Raﬂlki—kf gin® @

3y Eg = By Tipising, = ky/k;sing

4. B uém ¢usuyeckas cyTb NPUHIUIA SKBUBAJIEHTHOCTH?

3aMeHa U3BECTHOT'O pacnpeaciiCHus 1moJjid Ha IOBEPXHOCTHU: Es’Hs- pacnpeaciIiCHUEM

OKBUBAJICHTHBLIX CTOPOHHHUX UCTOYHUKOB!:

1 F = [Inﬁs]:’ra = Ea{InﬁSJ;j" = —[Inﬁs];r” = p:a(inﬁj):

2) 3) F = [Inﬁf]:ra = #a[In.ﬁf);fﬁ - [1HIE3];TM - Ea(In.ES}-

Bapuant 3
1. MoseT JI1 MOIIIHOCTb CTOPOHHUX UCTOYHUKOB OBITH OTPULIATENILHON BEIIUYMHON?

1) na, PCT<O, €ClIn Ejsr:r = l:l;
2) Aa, PCT<O, cClin Efsm— < D:
3) ner, P.>0 — Bcerna.

2. C kakuMu OCOOEHHOCTSIMH CBS3aHO pacnpoCTpaHCHUC IIJIOCKHUX BOJIH B PCAJIbHBIX

MPOBOJIHUKAX?
B=a=Jopoc/2 v,=1, = |[—;1=—_
1) tgd>>1, Vo P ke VI Ha?_ nucnepcus BhIpakeHa
CUJIBHO;
—
— . AW _ _ tgt & Az (a/2) [#a
2) tg5<<1;ﬁ_m*"f'u“£“ (1+ 3 },vq,—va—vuf[l—k 2 ); NEaoo

AUCIICPCHA BbIpaXKCHa cna6o;

T o
tgd =0; 8 =m,~l.-p,ﬂ£ﬂ(1 —|—tES a); Ve =V = v, A= /f

3) - qucnepcust

OTCYTCTBYET;



3. Kak BoIrsguT npubiaukeHHble rpaHuuHble yenosus ykuna-JleontoBuua?

4. Yto coboii mpencraniseT sneMeHT [roiirenca? Kakumu HarpaBieHHbBIMH CBOMCTBAMH OH

oOmanaer?
1) anemeHT ppoHTa pacnpocTpanstomeics BoHbl: F(0)=(1/2)(1+cos0);
2) NWHEHHBIA TPOBOJHUK C TIEPEMEHHBIM JJICKTPUUECKHMM TOKOM, JJUHON 1<<I;

F(0)=sin0;

F(o)=1;

3) paMOYHBII IPOBOJHUK C TIEPEMEHHBIM AJIEKTPUYECKUM TOKOM, JUTHHOM 1<<1; F(0)=1;
F(@)=sin.

6.3.Kontponbhsie padotsl st CPC.

JlomamiHue KOHTPOJBbHBIE PalOOThl SBISIOTCS 0a30H UIs OLEHKH CTEIEeHU YCBOCHUS
TEOPETUYECKOT0 MaTepuaia M, COBMECTHO C JApyrumMu ¢GopMamMu Y4eOHOTO Tporecca,
YUUTBIBAIOTCS B PEUTHHT - KOHTPOJIE.

Jlns kaxaol KOHTpoOJbHOUM paboTel moarotoBieHo 10 BapuanTOB. Kakmelii BapuaHT
COJICPKUT TEOPETUUECKUE BOIIPOCHI U 3a/1a4H.

Homepa 3amau cooTBeTcTBYIOT cOOpHUKY [3], BKIIOYEHHOMY B pasaen 7a. B
AJIEKTPOHHOM BHI€ COOPHHUK 3a/1a4 BXOJUT B y4EOHO-METOIMUECKHI KOMIUIEKC MO AUCLUILIIMHE

POOK.

KonTpoasnas padora Ne 1

Bapuanr 1

1. OxapakTepuszyWTe CTaTUYECKHWE U JTMHAMUYECKHE SJIEKTPOMArHUTHBIE sABieHUA. JlailTe

OIMPEACIICHUC DIICKTPUICCKOI'0O U MArHUTHOT'O MOJIeH.



—

(98]

b e

Onuumre NpUHUMOBL MoydyeHus AuddepeHInalIbHbIX ypaBHEHUN 3JIEKTPOIUHAMUKH.

Kakue Mmarematuueckue ornepauu mpu 3TOM UCIOJIb3YIOTCS?
OOBbscHUTE CMBICT 3aKOHA COXPAHEHHUs SHEPTrUU B 00bEME U TOYKE, TJIe UCHOIB3YIOTCS

AJIEKTPOMArHUTHBIE MOJIS.
[3], m. 7a: 2,8; 2,22.
Bapuanr 2

IToueMy 3n€KTpUUECKHE U MAarHUTHBIE OJIS IBJISIIOTCS. BEKTOPHBIMU BEJIMYMHAMMU?
Onumure (u3MUecKyl0 CYIIHOCTh ypaBHeHUH MakcBeia. Kakum oOpazom

YUYUTBIBACTCA B HUX IIPUCYTCTBUC CTOPOHHUX HCTOYHHKOB?
KaxkxoB IMPUHOUIT MATEMAaTUYCCKOIO IIOCTPOCHUA YPABHCHUA Oamanca MOIIHOCTHU H3

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

Bapuanr 3

Kaxknmu BeImuMHAMH ONMCHIBAIOTCS OJICKTPUYCCKUEC W MArHUTHBIC I10JIA. KakoBa ux

(buznIecKas CymHocTh?
B 4em omiaMuMe M CXOACTBO YPaBHEHHMM DIIEKTPOAVHAMUKHA B HUHTETPAIbHOM U

maddepennmanbHoi Gpopmax?
KakoB ¢uznueckuii cmpicn Bekropa [1oiHTHHTa ¥ B KaKUX €IMHHULIAX OH H3MepseTcs?
[3], m. 7a: 2,13; 2,25.

Bapuant 4

OnuimTe NOBEJEHNUE CUIIOBBIX JIMHUI BEKTOPOB 3JIEKTPUYECKOTO M MAarHUTHOT'O TOJIEH.
Onwumure cBoiicTBa ypaBHeHU MakcBeia.

OOBbsicHUTe MHTETpaNIbHYIO U AU depeHnnanbyto Teopemsl [loiHTHHTA.

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

Bapuanr 5

(8 of

Kax cBs3aHBI BCKTOPBI 3JICKTPHUICCKOT'O I10JIA E u D , BEKTOpPbI MAarHuTHOT'O ITOJIA u B ?

B uéMm cMmbIch Takux cBsizen?
Onummre YacTHbIE CIyyau ypaBHEHU MakcBea.
[Ipoananu3upyiite U OOBSCHUTE TMOSBICHHE B3aMMHOW JHEPIHMHU MpPH PACCMOTPEHUE

IIOJIHOM DHEPTUHU JBYX JIEKTPOMArHUTHBIX IOJICH.
[3], m. 7a: 2,16; 2,27.

BapuanT 6



—
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I[aﬁTC OIMPCACIICHUC TOKa IMPOBOAMMOCTU U TOKa CMCIICHUS. B uem pasjiimuue u

CXOJICTBO 3TUX TOKOB?
B dyem cyTh MeTOma KOMIUIEKCHBIX AaMIUTMTYJ, M 3a4e€M OH TPUMEHSETCS B

NIEKTPOIMHAMUKE?
OnummTe MaTeMaTHYECKyH) NPOLEAypy HpPHU IOJYYEHUH BBIPAXKEHUS UISI CKOPOCTH

pacnpoCTpaHeHHUS SJHEPTHU JIEKTPOMArHUTHOTO TTOJIS.
[3], m. 7a: 2,17; 2,31.

Bapuanrt 7

HpI/IBe,Z[I/ITe croco0 KJ'IaCCI/I(bI/IKaI_[I/II/I OJICKTPOMAardHuTHBIX SIBIICHHH.
Hamummre YpaBHCHHC MakcBeiia B KOMIUIEKCHBIX AMIIIMTYydax. OOBACHUTE B YeM HX

OTJIMYKE OT 3alUCU Yepe3 BpeMEHHbIE (QYHKIH?
[IpuBenure aHANUTUYECKUE PACCY)KIEHUS O 3aKOHE COXpPAHEHMs 3apsiia U ypaBHEHHE

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

Bapwuant 8

Jlaiite ompeneneHue MOHATUAM HICalbHBIM IIPOBOJHUK U MICAIBHBIM JUAIEKTPUK. B

YCM CMBICJI YTOUHCHUA IMOHATHUH IMPOBOJHUK U I[I/IE)J'IGKTPI/IK?
OOBICHUTE CMBICH BBCICHHU]A  KOMIIJIICKCHBIX ,I[I/IBHCKTpI/I‘{eCKOI}’I M MarHuTHOM

IIPOHULIAEMOCTEM.
IIpuBenure M 0OBACHUTE ypaBHEHHE OanaHca Ul CpPEeIHUX 3a IEepuoJ] 3HAaYeHUH

MOH.IHOCTCﬁ B OT'paHUYCHHOM O6’beMe.
[3], m. 7a: 2,19; 2,22.

Bapuant 9

HpI/IBe,Z[I/ITe croco0 KJ'IaCCI/I(i)I/IKaI_II/II/I cpea C TOYKH 3pCHHUA HX OIJJIICKTPOMAIHUTHBLIX

CBOWCTB.
qTO IIOHUMAKOT I101 I‘paHI/I'-IHI)IMI/I yCJ'IOBI/ISIMI/I 1 JId KaKUX ueneﬁ OHHU HpI/IMeHSII-OTCH?

HepeqnanTe T'PaHHUYHBIC yCJ10BUsA JUIA TaHTCHIIMAJIbHBIX u HOpMaJIbHBIX

COCTABIIAIOLIMX. Y KAKUTE HA YACTHBIE CIIyYau.
Hamumire n 06bsicHUTE CMBICT TeopeMbl [[OMHTHHTA )11 KOMIUIEKCHBIX MOIITHOCTEH.

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

Bapuanr 10

[IpuBenure cnoco0 rpaduueckoro u3zobpaxenus nojeil. Kak BoIrsguT 00001IeHHOE

nuddepeHnraibHoe ypaBHEHUE JIMHUHN TOJIs?
OrnuimTe MaTeMaTHYECKUE IPUHIUITBI UCCIIEIOBAHUS TPAHUYHBIX YCIOBHM.



—

—

CdopmupyiiTe M omnumuTe ypaBHeHHMs OanaHca JUIs KOMIUIEKCHBIX MOIIHOCTEH
IIPUMEHUTENBHO K O00bEMYy, OrpaHMYEHHOMY 3aMKHYTON W/A€aJbHO MPOBOJAIIECH

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

KonTpoabsnas padora Ne 2

Bapuanr 1

Onuiure MareMaTH4ecKue mpeodpa3oBaHus ypaBHeHU MakcBeiia, IpUBOAIINE X K

ypaBHeHUsM ['enbmrosbua.
JlaiiTe onpezesnenye IIOCKOM BOIHbL. [oueMy I10ckas BOIHA HE MOXKET CyIECTBOBATH B

JIEUCTBUTEIILHOCTH?
[losicaute moNMyuyeHUe BBIpAKEHHUS Ui (PA30BOrO MHOMKHUTENS TIJIOCKOW BOJIHBI,

pacrpoCTpaHsIOMIECHCs B TPOU3BOIBHOM HAIPaBJICHHUE.
[3], m. 7a: 5.7; 6.5.

BapuanT 2

OOBSICHUTE CMBICT BBCACHHA BCKTOPHBIX HW CKaJMPHBIX OSJICKTPOAUHAMHUYCCKUX

MOTEHIIUAJIOB.
3anumurte audQepeHnranbHble  YpaBHEHUS IJIOCKOM BoiHBL. Kak BBINIAZAT MX

pemeHus’?
CpaBHuTE pe3ynbTaThl paccesHUs IUIOCKOM  BOJIHBI Ha TpaHUIEe pasjena

TMAJICKTPUYECKUX CPEJl TIPU HOPMAIBHOM U TIapaJlIeIbHON TOJISIPU3AIIHSIX.
[3], m. 7a: 5.10; 6.6.

Bapuant 3

[lepeunciure xapakTepUCTUKU 3JE€KTPOMArHUTHBIX BOJIH.
Kak oOpasyercs Bekrop [ToifHTHHTa B ITOCKOI BOJHE U Y€MY OH paBeH?
[Tosicuute pu3MUECKyIO CYIIHOCTh M YCJIOBUS MOJHOTO MPETOMIICHUS TUIOCKOM BOJIHBI HA

TpaHUIle pa3ziena TUIIEKTPUIECKUX CPel.
[3], m. 7a: 5.11; 6.7.

Bapuanr 4

Kak 3anucsiBaeTcst popmyna i1t MOCTOSIHHOM pacnpocTpaHeHus ?
[Touemy B Hccne10BaHUAX IIOCKUX BOJIH OTCYTCTBYIOT 'PAHUYHbBIE YCIOBUS?



—

—

[Tosicaute (hU3HUECKYIO CYIIHOCTh, M YCIOBHUSI TIOJHOTO BHYTPEHHETO OTPaKEHHUS Ha
TpaHUIIe pa3jiesia TUIIEKTpUUecKkux cpel. Kakue BOJIHBI Ha3bIBAIOTCS HaIpaBJIsieMbIMHU,

ITOBEPXHOCTHBIMU?

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

Bapuanr 5

[Tosicuure dusmueckuii cMpica (a3oBoil nocrosiHHOM. Kak oHa cBsizaHa ¢ mapameTpaMu

cpenbi?
Urto moapaszymeBaeTcs MoJI XapaKTePUCTUUECKUM COMPOTUBICHUEM IJIOCKOM BOiHBI? K

YeMy INPHUBOJUT KOMINICKCHOC 3HAYCHUEC XAPAKTCPUCTUUCCKOT'O COHpOTI/IBJ'IeHI/IH?
Omumure 0coOEHHOCTH pacceiaHuns IUIOCKOM BOJIHBI IIpyu MnaaAcHUC Ha TIpaHUuly C

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

BapuanT 6

[TosichuTe pu3nyUecKii CMBICT MOCTOSTHHOM 3aTyxaHus. Kak oHa cBsizaHa ¢ mapaMeTpaMu

cpenbi?
Onumure 0cOOEHHOCTH pPAacIpOCTPaHEHHs IUIOCKMX BOJH B BaKyyMe W H€aIbHOM

audekTprke. UTo moapasyMeBaeTcs o1 MOHITHEM CBOOOHOTO MIPOCTpaHCTBA?
ChopmynupyiiTe U ONUIINTE YCIOBUS NPUMEHIEMOCTHUIPUOIMKEHHBIX TPAHUYHBIX

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

Bapwuant 7

Haiite onpenenenue $pazoBOi CKOPOCTU U IITMHBI BOJHBI.
Onummre 0COOCHHOCTH PaCIPOCTPAHEHUS TUIOCKUX BOJH B PEATBHBIX MTPOBOHHUKAX.
Kakmne ocoOeHHOCTH TPOSBISIOTCA MPHU MAJCHUHM IJIOCKOW BOJIHBI Ha MOBEPXHOCTH

NACAJIbHOTI'O HpOBO)IHI/IKa?
[3], m. 7a: 5.20; 6.21.

Bapuanr 8

Hanuumre u o0bscHuTe HOpMysbl pelIeHni HEOAHOPOIHBIX ypaBHeHU [ enbMrobia.
Onuiure NoJaspU3allMOHHBIE CBOMCTBA IUIOCKOM BOJHBI. B KakoM citydae mosispuzanus

OyIeT TMHEWHOU, KPYTOBOH, DITUIITUICCKOMN ?
B uyem cyrs moBepxHocTHoro s¢dekra? Kak w sl 4ero BBOAWTHCS TMOHSITHE

SKBUBAJICHTHOTO TTIOBEPXHOCTHOTO TOKA?
[3], m. 7a: 5.21; 6.22.

BapuanTt 9



(98]

(98]

3anumure YpaBHCHUA MakcBeniaa ¢ Y4€TOM MArHUTHBIX 3apsAJ0B W  TOKOB.

CdopmynupyiiTe TpUHIHI MEPECTAHOBOYHOM TBOWCTBEHHOCTH.
Onumure 0COOEHHOCTH PACHpPOCTPAHEHUS IMJIOCKHX BOJH B Cpele C MPOBOIMMOCTHIO

OTIUYHOM OT Hyns. Uro moapasymeBaeTcss TMOjA JUCIEPCUEH W TIIYOMHOU

IIPOHUKHOBEHUSA?
Yro noapasymeBaeTcs 01 HOBEPXHOCTHBIM COIPOTHBIIEHUEM PEAJILHOTO IPOBOJHUKA?
[3], m. 7a: 5.31; 6.33.

Bapuanr 10

Chopmynupyiite TeopeMy €AMHCTBEHHOCTH [Jsi BHYTPEHHHUX M BHEIIHUX 3a7ad

AJIEKTPOIMHAMUKH.
Onuimre 0cOOEHHOCTH paclpOCTPaHEHUsI IIIOCKUX BOJIH B PEAJIbHBIX TUAIEKTPUKAX?
Kakum 00pa3om onpenenstoresi MoTepu B MPOBOJAHUKAX?

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

KonTpoasnas padora 3

Bapwuant 1
Uro noapasyMeBaeTcs Moj1 AIEeMEHTAPHBIM AIeKTpudeckuM u3nydarenem (O0U1)? Kakum

00pa3oM MOATBEPIKIAAETCS €ro OIU30CTh ¢ U30TPOIHBIM U3TydYaTeieM?
[Tosicaure pusnyeckuii cMpica temMmbl JIoperia. CBs3b MKy KaKMMH BETUIMHAMHU OHA

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

Bapuant 2
Onumurre MaTeMaTUYecKue Mpeodpa3oBaHus, B X0€ KOTOPHIX ONPEAENSIeTCsS BEKTOPHBIN

AJIEKTPUYECKUN moTeHIman st DO,
Kak, ucrionb3ys nemmy JlopeHIia, aHATUTHIECKH CHOPMYITUPOBATH TEOPEMY B3aUMHOCTH

JUISL DJIEMEHTAPHBIX U3JTydaTesen?
[3], m. 7a: 11.10; 12.2.

Bapuanr 3
Onummre MaTeMaTH4ecKue MpeoOpa3oBaHus, B XOAE KOTOPBIX  OIPEEIISIOTCS

cocTaBJIstroIIIeE 10t DDU.
Kakum oOpa3om u ajsi 4ero BBOASTCS SKBUBAJICHTHBIE UCTOYHHUKH AJIEKTPOMATHUTHOTO

nossi? ChopmynupyiiTe CBs3b MPUHIUIA SKBUBAJICHTHOCTH C IPUHIUIIOM [ ToiireHca.
[3], m. 7a: 11.11; 12.3.

Bapuant 4
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[98)

Chopmynupyiite monsTHe OnvkHEW u ganebHed 30H DODOW, cpaBHHMTE CBOMWCTBa

AJIEKTPOMArHUTHOTO IOJISI B 30HAX.
Urto coboit npencrapiset 3neMeHT [tolirenca? Kakumu HanpaBiIeHHBIMA CBOMCTBAMHU OH

o0mamaer?
[3], m. 7a: 11.12; 12.4.

Bapwanr 5
[Ipoanamu3upyiiTe oOmME BBHIPAKEHHUS I COCTaBsitonMX mois OD0OU m  mx

npeoOpa3oBaHHYIO (hopMy B JalibHEH 30HE.
Chopmynupyiite CTpOryr0 MOCTAHOBKY 33aJa4l JUPPAKIIH.
[3], m. 7a: 11.13; 12.5.

Bapuanr 6
Jaiite omnpeneneHre auarpaMMbl HampaBlieHHocTH O0W, u mnoctpoite €€ B

MEPHUINOHAIIBHON U 9KBATOPHUAJIbHON IJIOCKOCTSAX B HOPMUPOBAHHOM BUJIE.
B uém cyrp mpubmmxenusi [toiirenca — Kupxroda mpm perienue mudpakinOHHBIX

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

Bapuanr 7

OObscHUTE TPOIIECC BHIYUCIECHUS MOLUTHOCTH U CONPOTUBICHUS U3ityueHus DOU.
CthopmynupyiiTe W ONUIIMTE OCHOBHBIE OSTambl pelIeHUs 3a4a4d JUPpaKkIud Ha

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

Bapuant 8

Uro noHumaeTcs Mo 3JIEMEHTapHbIM MarHUTHBIM u3nydarenem (OMMN)? Kak noxyduurts
BbIpaKEHHUE AJIsl cocTaBisitolux noist OMU, ucnosb3yst aHaJIOTUYHBIE BBIPAKEHUS IS

DOU?
HOSICHI/ITG OCHOBHBIC HpI/IHL[I/IHBI METOoda FeOMeTpI/I‘IeCKOﬁ OIITUKH.
[3], . 7a: 11.17; 12.8.

BapuanT 9

Vkaxure oTinuugd U cxoacTsa noieir 9OU u DMU B manbHENH 30HE C HOJIEM IIJIOCKOU

BOJIHBI.
CdopmynupyiiTe OCHOBHBIE OCOOCHHOCTH pEIICHUS IU(PPAKLIMOHHBIX 3a/a4 METOAOM

KpacBbIX BOJIH.



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

Bapuanr 10

OObscHUTE TpoLEaypy Iepexojia OT 3KBUBAJIEHTHOTO MAarHUTHOTO TOKa K peajbHO
CYLIECTBYIOILEMY HAIIPSHKEHUIO B CIy4dae »JJIEMEHTapHOIo IIEJIEBOrO H3J1y4aTels.

IIpuBenure apyrue tunsr SMU.
B dem cyte meTtonma reomerpuueckor teopun audpakuun? CpaBHUTE €ro C METOJIOM

FCOMeTpI/III€CKOI7I OIITUKHU.
[3], m. 7a: 11.19; 12.19.

7.YYEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHE
JUCIUAIIVIMHBI POOK

a) OcHOBHas JIUTEpaTypa:

backako C.M. DnexrpoauHamuika M pacnpocTpaHeHUE paauoBoiH — M: Beicmas

mkona, 2015. — 420 c. (bubnuotexa Bnl'Y)
Hukonbckuit B.B., Hukonmbckas T. W. DnexkrpoanHamMMka M paclpOCTPAHEHHE

paauoBoisiH. — M: Hayka, 2015. — 544 c. (bu6nuorexka Bal'Vy)
COOpHHUK 3a/1a4 110 Kypcy DICKTPOJIMHAMHKA U PAcIPOCTpaHEHHE paauoBoIH / backakoB

CH. u np., llong pen. C.H. backakoBa. — M: Beicmas mkosa, 2015. — 208 c.

(bubnmuoreka Bnl'Y)
I'aBpuiioB B.M. Meronudeckue ykazaHus K y4eOHO-HCCIEIOBATEIbCKHM padoOTaM IO

JUCLMILIMHE “DIEKTpOAUHAMMKA U pacnpocTpaHeHue paauoBosiH”. Biagumup, 2000 —

100 c. (bubnuotexa Bil'Y)

0) JononHuTenpHas TUTEpaTypa

—
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Baiinmreiin JI.A. DnexrpoMarHuTHbie BoJHbL. — M: Paguo u cBs3b, 1988. — 440 c.
[TerpoB B.M., DnexkTpoaHaMHKa U pacpOCTpaHEHUE paauoBoiIH. — M: Briciias mkona,

2001.-376 c.
®enopoB H.H. OcHoBsl anekTpoaunamuku. — M: Beiciias mikona, 1980. — 339 c.
Bonsman B.U., I[Iumenos O0.B. Texuuueckas anekrponuHamuka. — M: cBasb, 2000. —

487 c.

B) [IporpammHuoe obecrieueHue



1. LabVIEW, xoMmmjekc mporpaMM CONpPOBOXKAAOMMX (QHU3HUECKUe TabopaTopHbIe

paboTHL.



8. MATEPUAJIbHO-TEXHUYECKOE OGECIHEYEHHE
JUCHUTIJIMHBI POIK

MarepuajibHO-TeXHHUECKOe 00eCTeYeHNEe JTHCIUIUINHB] BKIIFOYACT:

— ;1abopaTopHble MakeThl W H3MepHTeJbHOE O00OpYIOBaHHE  CIELHATH3UPOBAHHOI
naboparopuu (510-3) no mucunniuae GPB (3 naboparopuble padote): ['4-114, T'4-37A.
I'4-80 - 2 wr., ¥2-8, B3-38 - 3wrt., BMT-/I, I16-23A;

—  KOMIIBIOTEpBI CO CHElHATU3UPOBAHHBIM MPOrpaMMHBIM obecnieuehnem LabVIEW (8
WT.) B Ccrnendanu3upoBaHHoi naboparopun (504-3) Juisi BBINOJHEHHS BHPTYalIbHBIX

naBopatopueix pabot no aucuuninne PODK (3 Bupryanbubix padotst).

TIporpamma cocrapiena B coorBercTBHM ¢ TpedoBannem GI'OC BO no HanpasieHHio

11.03.01 PagnorexHuka.
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JINCT HHEPEYTBEPK/IEHUSI
PABOYEN ITPOI'PAMMbI JAUCHUITJIMHBI (MOJTYJISI)

Pabouas nporpamma ono6pena na //g /D? y4eOHbIH roj

[Ipotoxon 3acenanus kapenpst No /ot /}/, / {Lrona

3asenyromuii kadeapoii s LS T7 A0 T
Pabouas nporpamma onoGpena na _ y4eOHBbI# rog
[Iporoxon 3acenanus kadeapsr No OT ~rojaa

3asenyroumii kadgeapoii

Paboyas nporpamma 0106pena na __ yueBRLi rog
[Iporokon 3acenanus kadenpor No - __Troma

3aBenytomuit kadeapoit




IIpunoxenue

Munucrepcrso o0pazoBanus u Hayku Poccuiickoii @enepannn
DdenepanbHOE rocy1apCTBEHHOE OI0JKETHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICIIIET0 00pa30BaHUs
«BiaauMupCcKHMii rocy1apcTBEHHbIH YHHBEPCUTET
uMeHH Anekcanapa I'puropsesuya u Hukouas I'puropsesuda CtoJieTOBBIX»
Baly)

HNucturyr

Kadenpa

AKTyanu3upOBaHHAs

pabouas nporpamma
paccMOTpeHa u of00peHa

Ha 3aceJaHuu Kadeapsl

nporokon Ne ot 2016r.
3aBenyrouuii kadenpoit

(moamnuce, PUO)

AKTyaau3anus pado4deid NporpaMmMbl U CHUIIINHBI

(HauMeHOBaHHe JUCHUTIIHHBI)

Hanpasnenne noarotoBku
[Tpoduns/mporpamma MOArOTOBKH
VY poBeHb BHICIIETO 0Opa30BaHMUs

dopma 00yueHuUs

Biagumup 2016
Pabouas nporpamma y4eOHON AMCHUUIUIMHBI aKTyaJU3UpPOBaHA B YACTH PEKOMEHAYEMOM

JTUTEPaATYPHIL.



AKTyanu3anusi BeIIIOJHEHA!

a) OCHOBHAas JUTEpATypa:

(moamucs, nomxHocTs, DHO)

0) IOTIOTHUTENBHAS JTUTEpATypa:

B) NEPpUOANICCKUC U3TAHUA:

(ne bonee 5 kHue)

B) UHTEPHET-PECYPCHI:




