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1. HEJU OCBOEHMSA JUCHUITVINHDbI

[enssmu ocBoeHUst AucUIUIMHBL «Du3nka paguoBonn» (OPB) saeustorcs:

1. VYcBoeHue OCHOBHBIX MOHATHI TEOPEM U MPUHIIUIIOB TEOPUHU INEKTPOMATHUTHOTO TOJIS;

2. AHanu3 3aKOHOMEpPHOCTEH BOJHOBBIX IIPOIIECCOB, BKJIIOYas 3JIEMEHTHl TEOpPUU
TudpakIii | U3TYICHUS;

3. TlomydeHue 06a30BBIX M YIIyOJICHHBIX 3HAHUH IS YCTICIIHOTO OCBOCHMS JTUCITUTUIMHBI
pohecCHoHaTBLHOTO [MKJTIA, CBS3aHHBIX C pa3HBIMH cdepaMu  AESITeTbHOCTH
CIICI[UAJINCTA.

— IPOEKTHO-KOHCTPYKTOPCKOM;

— IPOU3BOACTBEHHO-TEXHOJIOTHUYECKOM

— Hay4HO-HUCCJEI0BATENbCKOM;

- CepBHCHO-BKCHHyaTaHI/IOHHOﬁ.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOIT BO

Jucnuminna OPB:
— wunzaekc: b1.B.JIB.3;
— BapUaTUBHAs 4acTh, IUCLMILUIMHBI 110 BBIOODY.

VYcnemHoe OcBOEHHE IUCIHMIUIMHBI TpEAINoiaraeT 3HaHUE OOINMX pa3ZeNioB BBICIICH
MaTeMaTHKe, (U3UKH, OCHOB Teopuu uenei. M3 crmenuanbHBIX — pa3/elioB MaTeMaTHKU
CTYACHTaM JOJDKHBI OBITh M3BECTHBI OCHOBHBIE ONEpalMi U TEOpEeMbl BEKTOPHOTO aHaIM3a,
MaTpuyHas anredpa, Teopust (QYHKIMHA KOMIUIEKCHOI'O IEPEMEHHOTO.

OcBoenue JUCLUIUIVHBI ®PB Heobxomumo, Kak MPEALIECTBYIOIIEH, I
MOCHEAYIOIUX JTUCHUIUINH:  «OJNEeKTpOJANHAMUKA U pacupocTpaHEHUe PaguoBOJIHY,
«YcrpoiictBa CBYU u anteHHbl», «lIpoekTupoBaHMe  MHKPOAJIEKTPOHHBIX YCTPOWCTB H

AHTCHH», «OnTHyeckne YCTPOﬁCTBa B PAIUOTCXHHUKEY.

3. KOMIIETEHIHUHA OBYYAIOHIETI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JTUCOUIIJIMHBI ©PB

B pesynprare OCBOEHHS IUCHUIUIAHBI, OOYYAIOIIMICS JOJDKEH JEeMOHCTPHUPOBATH
ClIeyIoIIre pe3yabTaThl 00pa30BaHMUS:
1. 3HaTh:
— OCHOBHBIEC YPaBHEHHMSI IPUHIUIIBI U TEOPEMBI KIIACCUYECKOW TEOPUH JIEKTPOMATHUTHOTO

TTOJIST;



CBOMCTBa QJICKTPOMArouTHLBIX BOJIH B CBO60,I[HOM MMPOCTPAHCTBC U 3dKOHOMCPHOCTH HX
paccCuBaHu HAa I'PpaHULIC pa3aciia Cpel;

3JIEMEHTHI TeOpUH Judpakuuu 1 Teopun uznydenus (I1K-1).

YMmers:

MaTEMaTHUYECKU OIUCHIBATh MPOCTEUIINE BOJHOBBIE NPOLIECCH], B TOM YHUCIIE MPOLIECCHI
U3IY4eHUs U TUPPaKLUHU 3JIEKTPOMArHUTHBIX BOJIH;

(dbopMynupoBaTh M pellaTh 3aladd U3IYyYEHHUS U PacHpOCTPaHEHUs JEKTPOMArHUTHBIX
BOJIH, KaK B CBOOOJTHOM MPOCTPAHCTBE, TaK U B CIOUCTO-HEOAHOPOIHBIX cpenax (OIIK-9,

[1K-1, ITK-2,I1K-5, ITK-17).

Bnaners:

METOJIaMH PEIICHUsI MNPHUKIATHBIX 3aJlad KJIACCUYECKOW TEOPHH 3JIEKTPOMArHUTHOTO
MOJsl; OCHOBAMHU MAaTEMATHUYECKOIO0 MOJEIUPOBAHUS JJIEKTPOMArHUTHBIX IMIOJEH B
3aauax U3ay4deHus u Judpakiyfu, B TOM YUCIIe, ¢ TomMoibio OBM;

MPAKTUYECKUMH HaBBIKAMU U3MEPEHHsI DJJCKTPOMArHUTHBIX TMONeH B (U3HYECKUX
3a/lauyax paccesHus, BO3OYXKICHUS U JUPPAKIUKA C TIOMOIIBI0 COBPEMEHHOM

nu3MeputenbHoi anmnaparypsl (OIIK-9, I1K-1, T[IK-2, I1K-5, T1K-17).



4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI ©PB

OO61mast TpyA0EMKOCTbh JUCIUTUIMHBI COCTABIISIET 6 3a4€THBIX eUHMIIL, 216 4acoB.

Buns! yue6HOM paboTHI, BKIIOYast Dopmbl
CaMOCTOATENBHYIO Pa0OTY CTYIEHTOB TEKYILETO
§ U TPYIOEMKOCTbH (B Jacax) O6bem yueOHoM KOHTPOJIS
aof 3 = 2 2 paboTsI yCIIeBaeMOCTH
5 = = = o
Ne Paznen | 3 a, QS C IPUMEHEHUEM (no Hedenam
n/n JMCIUTITMHBI 3 ST £ é g n.| HHTEpaKTHUBHBIX cemecmpa),
© g = > & 2l v | X METOJI0B dopma
(@) % o \\e] = A / 0/ v
as! (5] = s e @) E (B wacax / %) IIPOMEXKYTOUHOM
= = 2 = aTTecTaln
& S £ (no cemecmpam)
11
faa) (o) ~
1
Beenenue
4 1 0,25
2 | DnexkTpoMarHuT-
Hoe Hoie i 4 11 0751 9 1/57
rapa-MeTpbl
cpen
3 | OcHOBHEBIE ypaB-
Hemmt 4021 1 1 9 1/50
QIIEKTPOJIH-
HaMUKH
4 | I'pannuHbIE 4 3 1 1 9 1/50
YCIIOBHSI
5 | Oueprus
JJIEKTPO-
MarHUTHOT'O 4 4 1 1 9 1/50
OJIS
6 | BomHoBsle 4 5 1 1 9 1/50
ypaBHEHHUSI
7 | Ilnockue
OMEKTPOMATHHT- |, | ¢ 1 1 4 9 4/66 §
HBIC BOJIHBI B Peiitunr-
OHOPOJHOM KOHTpOJb 1
H3OTPOTHON 417 1 1 9 1/50
cpene
8 | BomHoBbIe sBiE- | 4 8 1 1 6 9 5/60
HUS Ha TpaHuie | 4 9 1 1 9 1/50
pasmena  1ByX | 4 | 10 1 1 9 1/50
cpea 4 |11 1 1 9 1/50
9 | TloBepXHOCTHBIN 4 | 12 1 1 9 1/50 PeliTunr-
ad ekt KOHTPOJIb 2
Uznydenue 4 113 1 1 4 9 4/66
10 | smexkTpoMarHuT- 4 | 14 | | 9 1/50
HBIX BOJIH
11 | OcHoBHBIE Teo- | 4 | 15 1 1 9 1/50
peMbI  DIIEKTPO- 16 | | 9 1/50
JMHAMHKA
12 | OcHoBbr Teopum | 4 | 17 1 | 4 9 4/66
I paKIun PeliTunr-
2JEKTPOMarHuT- 4 |18 1 1 9 1/50 KOHTPOIb 3
HBIX BOJIH
Bcero 18 18 18 162 31/57 3a4eT C OLEHKOM




Martpuua cOOTHeCeHHUs pa3/ie10B IMCUMILIMHBLI H (POPMHUPYEMbIX KOMIETEHIHH

Komnerennuu
TpynoemkocTs | o~ .
Pa3nen mucnuInimael pya » D D W — | KonmuecTBO KOMIIETESHITHM
(B yacax) =N E=NE=NE=REF
1 0,25 + 1
2 1,75 + 1
3 2 + 1
4 2 + | + 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
. w | v | o | | =
Bec komnerenuuii — |9 = | =
(e e (e =) e
Ne ni/m Tembl MpakTH4YeCKUX 3aHATHI TpynoemkocTs(B
yacax)
1 YpaBHenue Makcpesia 6
2 [1;10cKH€ 3IEKTPOMATHUTHBIE BOJIHBI 2
3 OtpakeHue U MPEIOMIIEHUE IJIOCKUX 3JIEKTPOMAarHUTHBIX 4
BOJIH
4 OneMeHTapHbIE U3Iy4YaTeln 2
5 WuTtepdepenius u nudpakius 3JIeKTPOMArHUTHBIX BOJIH 4
Tpynoemkocts (B
Ne ni/m Tembl J1a0opaToOpHBIX padoT Py (
yacax)
1 ITnockue BOJIHBI (BUPTYyaIbHas) 2
2 [Tongpuzanusi 3J€KTPOMAarHUTHBIX BOJH (BUPTyaJbHasl) 2
3 OtpakeHue U MpeOMIIEHUE SJIEKTPOMAarHUTHBIX BOJIH Ha 4
IpaHulle pa3jiena JUIIEKTPUYECKUX Cpell
4 DneMeHTapHbIE U3IyJyaTesn 4
5 Onemenr ['tolirenca (BupTyajibHas) 2
6 Judpakius miIocKkoi 371eKTpOMarHUTHON BOJTHBI Ha 4
METAJTIMYECKOM KPYTrOBOM LIMJIMHIPE







5.0BPA30BATEJIBHBIE TEXHOJIOI'NH

5.1. AKTHBHBIE U UHTE€PAKTUBHbIE (POPMBI OOyUEHUS
C unenpto (GopMHpPOBaHUS M Pa3BUTUSA NPO(PECCHOHANBHBIX HABBIKOB CTYIECHTOB B
y4yeOHOM Tpollecce HCHOJIb3YIOTCS AaKTUBHBIE M HMHTEPAKTUBHBIE (OPMBI IPOBEACHUS
ayJUTOPHBIX 3aHATUH W BHEAayIUTOpHOM paboThl. OOBEM 3aHATUH, NPOBOAMMBIX C
UCIIOJIb30BaHNEM HHTEPAaKTUBHBIX (QopM, cocTaBiseT 18 yaca mabopaTopHbIX3aHATHI, 18 yaca
NPAaKTUYECKUX  3aHATHH, 20 BHeayAMTOPHBIX YacoB JJs  BBIIOJHEHHS TPeX JOMAIIHHUX

KOHTPOJIbHBIX PadoT.

5.2. CamocrosiTenbHas paboTa CTYJAEHTOB

CamocrosTenbHas paboTa BKIFOYAET JOMAIIHIOW padoTy ¢ JEKIIMOHHBIMH MaTepHaaMH
C LIEJbI0 PACIIUPEHUs] U YIIyOJIEHUs] TEOPEeTHUECKUX 3HAHUH, MOATOTOBKY K BBIMOJHEHUIO U
3alUTe JJA0OPATOPHBIX PabOT, MOATOTOBKY K MPAKTHYECKUM 3aHITHSIM, BBIIOJIHCHUE 3aJIaHUM,
NPEAYCMOTPEHHBIX  JTOMAIIHUMU KOHTPOJILHBIMH  paboTamu. HeoOxomumbie  mist
CaMOCTOSITENTLHOW pa0OThl WCTOYHUKM M TAKEThl MPUKIAJHBIX TMPOTPaMM BKIIOUEHBI B
3JIEKTPOHHOM BHJE B y4€OHO-METOJUUECKUH KOMIUIEKC, CONPOBOXKIAIOMIMNA JTUCIMILIMHY.
DddexTHBHOMY  XapaKTepy CaMOCTOSATEIbHOW PabOTHI CIIOCOOCTBYIOT — €KEHEACIbHBIC

KOHCYJIbTallhH.

5.3.KomnbroTepHbIe TEXHOJIOTUU 00Y4EHUS
Jist TiryO0KOT0 M Ka4yeCTBEHHOT'O OCBOCHHUS TUCIHILIMHBI CTYJACHTAMH MPEI0CTaBISIETCS
AIIEKTPOHHAST BEPCHs Y4€OHO-METOANYECKOTO KOMIUIEKCA, BKIIFOYAIOMIETO: KOHCIEKT JIEKIIU;
cCOOpHHMK 3afay; METOAWYECKHE YKa3aHWsA K JIEKIHUSIM, K TPAaKTHYeCKUM paboTam, K
71a00paTOPHOMY HPAKTUKYMY M CaMOCTOATENbHOM paboTe; COOPHUK KOMIBIOTEPHBIX MPOTrpaMM
IUISL IOJITOTOBKH K JIAOOPAaTOPHBIM 3aHATHSIM; pabodyro IpOrpaMMy; CIIMCOK BOTIPOCOB K 3a4eTy;

3aaaHrs KOHTPOJbHBIX pa60T; TECTBI JJIA MPOBEPKU OCTATOYHBIX 3HAHHH.

5.4.Jlexuuy npuriaméHHbIX CIENUaIUCTOB
B pamkax kypca @PB npeycMOTpeHBI BCTpEUH €O CIENUAINCTAMH, B YaCTHOCTH:

— JIOKTOpPOM TEXHMUYECKHX Hayk, rnpodeccopoMm kapeapsr AY u PPB MDBU, r. Mocksa
CazonoBeiM J[.M.;

— JoKTOopoM (u3.-MaT. Hayk, npodeccopomBramumupckoro ¢ummana PAHX u I'C nmpu

npesugente PO Pay B.I'.



5.5.PefiTuHroBas cucrema o0y4eHus
PeliTHHr-KOHTPOIIH TPOBOIUTHCS TP Pasa 3a CEMECTP U MpEAIoaraeT OneHKy B Oayrax
MO CJIEIYIOMMM COCTAaBIISIOMIMM: I[UIAHOMEPHOCTh BBINOJHEHHS JIAOOpaTOpHBIX  PadoT,
aKTUBHOCTb M CTETNIEHb OCBOCHHS MaTEPUAIOB MPAKTUUYECKUX 3aHATUN, PE3yJIbTaThl BBIOJIHEHHS

AOMAITHUX KOHTPOJIbHBIX pa60T.

6.OHEHOYHBLIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHN,
MPOMEXYTOYHOM ATTECTAIIMU ITO U'TOT'AM OCBOEHUSA
JUCIAIIVIMHBI U YYEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB

6.1.Bompocs! K 3a4eTy C OLIEHKOM.

1. BexTtopsl anekrpuueckoro nous (Koncnext nekuuii (KJI) ¢.4-6).

2. Bexropsl marautHoro noJs (KJI c.6-9).

3. Kuaccuduxanus cpen (KJI ¢.9-10).

4. T'padpuueckoe nzodpaxenue noneit (KJI c.10).

5. Tlorenumanbusie u BuxpeBbie nois (KJIc.10-11).

6. VYpasuenue HenpeposiBHocTH (KJI €.12-13).

7. 3akoH coxpaneHnus 3apsaa (KJI c.13).

8. Tpertbe ypaBuenue Makcsemia (KJI c.13-14).

9. Yerseproe ypaBuenue Makcsesuia (KJI c.14).

10. IlepBoe ypaBuenue Makcsemmia (KJI c.14-16).

11. Bropoe ypaBuenue Maxcsemna (KJI ¢.16-17).

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

13. YTounenue noHsTHs 0 npoBoAHKUKAX U nudiekTpukax (KJI c.18-19).

14. Ilonnas cucrema ypaBHenuit Makcsemna (KJI c.21).

15. Kitaccudukanus snexkrpomarauTHbIx siiaenuit (KJI ¢.21-23).

16. YpaBaenue MaxkcBeinna u ctoporaue Toku (KJI ¢.22-24).

17. I'pannuHble YCIOBUS I HOPMAIbHBIX COCTABISIOIIMX BEKTOPOB JJIEKTPUYECKOTO IOJIA.
IToBepxHoctHbIe 3apsasl (KJI ¢.25-27).

18. I'pannyHbIe yCIOBUS JUIsl KacaTEeIbHBIX COCTaBIISIONIMX BEKTOPOB 3JiekTpuueckoro mois (KJI
c.27-28).

19. I'pannvHbIC YCIOBUS 11 HOPMAJIBHBIX COCTABJISIIONIMX BEKTOPOB MarHuTHOTO mojs (KJI ¢.28-
29).

20. 'pannuHble yCNMOBUS [ KacaTeNbHBIX COCTaBISIONIMX BEKTOPOB MAarHUTHOTO  TOJS.
IToBepxHocTHBIM TOK (KJI ¢.29-31).

21. IlomHas cucTtemMa TpaHUYHBIX YCIOBUH. ['paHWYHBIE YCIOBUS Ha TMOBEPXHOCTU HAEATHHOTO
nposoanuka (KJI ¢.31-32).

22. bananc sHepruii anexktpomarautHoro nois (KJI ¢.32-36).



23.
24.
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31.
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54.
5S.
56.
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58.
59.

IInotHOCTH 3HEprum 3nexrpoMarautHoro nois (KJI ¢.36-37).

CkopocTb pacnipocTpaHeHHst SHepruu ekrpomMarauTHoro noss (KJI ¢.37-38).

VYpaBHeHHe MakcBesuia st MoHoxpoMaTudeckoro o (KJI ¢.38-41).

VYpaBuenue 6ananca ains cpeaneit 3a nepuo momHoctu (KJI c.41-42).

VYpaBHenue Oananca st komruiekcHoi momrHoct (KJT ¢.44-47).

Teopema eMHCTBEHHOCTH AJIs BHYTpEHHEH U BHeLIHeH 3aaay anekrpoauHamuku (KJI ¢.49-53).
VYpasuenue ['enbmronsia (KJI ¢.49-50).

DneKTpoAMHAMUYECKHE TOTEHIMANbI 11 KoMIUIeKCHbIX aMIuiuTya (KJI ¢.50-53).

Pemenne neogHopoanoro ypasuenus ['ensmronsia(KJI ¢.53-54).

VYpaBHeHue MakcBesuia ¢ yaéTOM MarHUTHBIX TOKOB 1 3apsaoB (KJI ¢.55-57).

[Tmockue BOTHBI B OAHOPOAHON M30TpomHOU cpeae 6e3 moreps (KJI ¢.57-62).

[Tmockue BOHBI B OJTHOPOJIHON M3O0TPOITHOM Cpejie C MPOBOAUMOCTBIO OTiMuHON OoT Hyss (KJI
c.62-67).

DNeKTpOMarHUTHBIC BOJHBI B peaibHbIX qudsekTpukax (KJI ¢.67-68).

DneKTpOMarHUTHBIC BOJHBI B peaibHbIX MpoBoaHuKax (KJI ¢.68-70).

[Monsapuzanus BonH (KJI ¢.70-71).

[Tmockue BOTHBI, pacpOCTPaHSIONINECs B Mpou3BojabpHOM HampasiaeHuu (KJI ¢.71-72).

[Tagenue MIOCKOM BOJMHBI HA TPAHUILY pa3fielia IByX AUIICKTPUKOB (HOpMabHas MOJSPU3AIS)
(KJI ¢.72-75).

[lagenre TUIOCKOM BOJHBI HAa TpaHUIy pas3ena JBYX AUIJICKTPUKOB (TMapajuienbHas
nonsipu3anus) (KJI ¢.75-78).

VYcnoBue moJHOTO MPOXO0KIEHUS BOJHBI BO BTOpYIO cpeny. Yrona bprocrepa (KJI ¢.78-80).
[TomHOE OTpaskeHHe OT IpaHUIlbl pas3jeia ABYX cpen (IBe AMIIEKTPHUUECKUE CPEelbl) — MOJe B
nepBoit cpene (KJI ¢.80-85).

[TomHOE OTpaXkeHHe OT TPaHMIBl pa3zesna JBYX cpel (IBe TUDIEKTPUUYECKHUE CPeibl) — MOJe BO
Bropoii cpexae (KJI ¢.85-87).

[TonHOE OTpaXkeHWE OT TPAHMIIBI pasliena IBYX Cpell (AUANEKTPUK U UACATBHBIA MPOBOIHHK)
(KJI ¢.87-88).

[Tanenue mockoi BoJiHBI Ha rpaHuiy noriomatomei cpeast (KJI ¢.88-89).

[Tamenune mI0CKOM BOJIHBI HA TpaHUILy Xopolo npoBosiei cpeast (KJI ¢.89-90).
[Tpubnmxennsie rpannynble ycaosus lykuna-Jleontosuua (KJI ¢.90-91).

Arnenue nosepxuoctHOro 3¢ dexra (KJI ¢.91-92).

[Totepu snepruu B npooauukax (KJI ¢.92-93).

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

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

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

BexkTopHbI# 37eKTpUYECKU TTOTSHIHA I DJIEMEHTApHOTO AeKkTpudeckoro mamydatens (KJI
c.96-97).

CocraBnsomue 3JIEeKTPOMArHUTHOTO TIOJISI AJIEMEHTApHOTro 3jeKkTpudeckoro mamydarens (KJI
c.97-98).

bivkHAS ¥ TaabHSS 30HBI 2JIEMEHTapHOTO AnekTpudeckoro uanydarens (KJI ¢.99-100).
JluarpamMma HaIpaBJIEHHOCTH 3JIEMEHTapHOro ekTpudeckoro uiyuarens (KJI c.100-101).
MomHOCTh  M3IY4YEHHS] DJIEMEHTapHOTO 3JeKTpudeckoro usny4atens. ComnpoTuBieHUE
nznyuyenus (KJI ¢.101-103).

[Tonstue o marautHOM Toke (KJI ¢.103).

OnemeHTtapHbli 1ieneBoil usnydarens (KJI ¢.103-106).



60. Jlemma Jlopenna (KJI ¢.107-109).

61. Teopema B3auMHOCTH 115 eMeHTapHbIX u3nyyateneit (KJI ¢.109-110).

62. DKxBUBaJIEHTHBIE NCTOYHHUKH 3JIEKTpoMarHUTHOro nosist. Ilpunnun I'oiirenca (KJI ¢.110-112).
63. Dnement [toiirenca (KJI ¢.113-116).

64. Ctporas nocranoBka 3amaun audpakuuu (KJI ¢.116-118).

65. ludpakuus miockoil BoaHsl Ha KpyrosoM munsape (KJI c.118-123).

66. [Tpubmmxenue ['toirenca-Kupxroda (KJI ¢.123-125).

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

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

69. I'eomerpuueckas Teopust nudpaxuu (KJI c.130-132).

6.2. Texymuii KOHTposb. TECTBI A1 PEUTUHT-KOHTPOJIS 3HAHUM 1o aucuuiuinHe «Pusnka
PasroOBOJIH.
[nsa tectupoBanma mnoaroroneHo 10 BapWaHTOB 3alaHMN, KaXI0€ M3 KOTOPBIX

COOCPIKHUT 4 TCOPCTUYCCKHX BOIIPOCA U3 PA3HLIX PA3ACJI0B.

Tectbl peiitur konTpoIst Nel
Bapmuanr 1
1. Jlns xakoro kmacca 3JIEKTPOMAarHUTHBIX SBJICHUH CIPaBEUIMB 3aKOH IOJHOIO TOKa B
. Hdl= [  j°dS iq= i
crenymoeit popme: 9, Js 7 ; TOtH =79

1) CraumonapHoro;
2) HecrammonapHoro;
3) KBazucraunonapHoro.

2. Kak cBs3aHO HaIlpaBJICHUC IIEPCHOCA MOIINHOCTHU C OpHeHTaHHCﬁ BCKTOPOB E n H B

MIJIOCKOM OJTHOPOHOM BoOJIHE?
1) [lepnieHAUKYISIPHO IJIOCKOCTH PACIIONIOKEHUS BEKTOPOB EyH,

2) CoBnagaer ¢ BekTopoM £

3)CoBnagaeT ¢ BEKTOPOM H,

3. IlosicHute Qu3myeckoe colep’KaHUE 3a/addl paccestHHsl IJIOCKOM BOJIHBI Majarolledl Ha

IUIOCKYIO TpaHuIly pas3zielnia cpe/.

1) ®Ou3nyecKkuii CMBICI OCHOBaH Ha I'PaHUYHBIX YCJIOBUAX HW YCIIOBUM H3JIYUCHU,
COTJIaCHO KOTOpOMY BO36y>K,Z[aeMa5I MMOBCPXHOCTH MOPOKAACT JIUIIb YXOIAIMUC OT Hee

BOJIHBL: OTPAKCHHBIC U ITPCIIOMIICHHBIC,



2) @OU3NYECKUN CMBICT peHleHHf/'I OCHOBAaH Ha HCIIOJIb30BAHUHU JICMMBI HopeHua n
TCOPCMbI SKBUBAJICHTHOCTH, COTJIACHO KOTOPBIM BO36Y)KI[aeMaSI MMOBEPXHOCTH IMOPOKAACT

JIMIIBb YXOJOAIINE OT He€ BOJIHBI: OTpa’XCHHBIC U ITPEIIOMIICHHBIC,

3) ®usnueckuil CMBICI PEIICHWA OCHOBAaH Ha  HCIOJb30BAaHUM  MPHUHIIMIIA
MEPECTAaHOBOYHOM JIBOWCTBEHHOCTH UM TEOPEMBI B3aUMHOCTH, COTJIACHO KOTOPBIM
BO30y>KIaemasl MOBEPXHOCTh MOPOXKIAET YXOISAIIHe OT He€ BOJHBI: OTPAKCHHBIE U

MMPECJIOMJICHHEIC.

4. Yrto moHMMAETCS MO/ IJIOCKON 3JIEKTPOMArHUTHOU BOJTHOM?
[Ton mmockoit moapa3ymMeBaeTcsi BOJIHA, PACHPOCTPAHSIOMIASCS BIOJL JIMHEHHOU

KOOpAUHAThI U B JIH000MH (pHKCHpOBaHHLIﬁ MOMCHT BPEMCHH HCHU3MCHHAs B INIOCKOCTH,

NEPIEHANKYJISIPHON 9TOM KOOpAUHATE:

- —. . @
I)H: I I1;, E; =H; =0, 8z =0,
g d g

) 1= L1 B, 1,20, 55" a g D;E -°

d d a

3=l g o0, 23y 7 032 O

Bapuanrt 2
1. Hcrokamu (CTOKamMH) KaKOTO BEKTOpa DJEKTPUUYECKOTO TOJIS SIBISIOTCS Kak CBOOOJIHEIE,

TaK ¥ CBSA3aHHBIE DIEKTPUYECKHUE 3aPSIbI?
1 E;
2)P;
3)P.
2. Pasmuuarorcs am  (a3oBas CKOPOCTH M CKOPOCTH PAaCHpPOCTPAHEHUS DHEPTUM IS
OZHOPOIHOM IJIOCKOM BOJHBI B CpeiaX 0€3 MOTEPh U B MOTIOIAONIMX Cpeaax?
1) Vilo=>Vglozo; Valo=0>Vsloz0;
2) Vq)’c:o:Vq)\c;to; Va’c:0:V3|0¢0;
3) V¢|0:0<V¢>|6¢0; V3|G:0<V3|6¢0~
3. Ilpu Kakux YCIOBUSX B 3aJaue pacCesHus IUIOCKOM BOJHLI Ha TIpaHMIE pasjesa
JUDJIEKTPUYECKHX CPEJ] OTCYTCTBYET OTPaXKEHHAsS BOJIHA?
1) npu napajuIeNIbHON MOJISpU3aIiH, tgQ= {Eafer

2) pu HOPMAIBLHOM TOJIApU3anuH, tge=""Ha'H1 ;
3) npu KpyroBoi NOJISIPU3ALUH, SINQ=N,/N;.
4. Uro Takoe >JEMEHTApHBIA SJIEKTPUYECKUH H3IIydaTellb W KaKOBBI €r0 HaIlpaBIICHHBIC

cBoiicTBa?
1) nuHeHHBIN MPOBOIHUK C MIEPEMEHHBIM JIEKTPUICCKUM TOKOM, JJIIMHA KOTOPOro 1<<A;

F(0)=sinb; F(p)=1;
2) TPOBOJHHUK C MIEPEMEHHBIM JIEKTPHUUECKUM TOKOM, JUMHOH 1<<A; F(0)=1; F(¢)=sinb;



3) ¢parment ppoHTa pacnpocrpansromencs BoiHbl (AS<<A?); F(0)=(1/2)(1+cos0).

Bapuant 3
Kax BbIpa3uth cpeqnuii 3a neproj NOTOK MOIIHOCTH Y€pe3 3aMKHYTYIO TTOBEPXHOCTh S,

OTPaHUYMBAIOILYI0 00beM V, BKITIOYAIOIIUNA CTOPOHHUE UCTOUHUKH?

a)Prp, = R, &, ﬁdsi;

Il
gt
=i
=
Ly

I
[’
=
o,
Ly

B ueM COCTOMT TJIABHOE Pa3IMYie BOJIH B HETOTJIOMIAIONIMX M MOTTIOMAIONINX cpeaax?
1) 6£0: Vy, V., Z." f(0);
2) 6=0: Vy, V,, Z."f(0);
3) 6£0: Vy, V., ZAf(0).

HpI/I KaKuX YCJIOBUAX B 3a4auc pacCCaHUAd IUIOCKOH BOJIHBI Ha rpaHune pasacia

JIUBNEKTPUIECKUX CPEl OTCYTCTBYET MPeIOMICHHAs BOIHA?
1) ni>ny, 0>
2) ni<nz, ¢>0yp;
3) Il1<1'12, (|)<(|)Kp.

B uem 3akmrodyaeTcs OCHOBHBIC pasiinuuAa  I0JIs1  3JIEMCHTAPHOI'0  3JICKTPHUYECKOI'O

U3Iy4yaTens B OMKHEN U TanbHel 30Hax?

1) ¥7>>1: By, Be™f(1/r); ByH,=z,, T = R T,

2) ¥T>>1: Ers, H(p, E}"’f(l/rn); n>2, F‘Eﬁlm;

3T 1:E5, H,~(1/rn); Eg/H, = Z;1I = Rell

Tectbl pedTUr-KOHTPOIST No2

Bapmuanr 1

1. Bcerna nu BekTOpa HaNpsHKEHHOCTH M MHIYKIUI KOJJIMHEAPHBI?

EIID, H||B g ysorponnbix cpenax;
2) E ||E, H||B g aHU30TPONHBIX Cpeaax,

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



2.

2.

1

Mor YT JIKX DJICKTPUYCCKHUC WU MATHUTHBIC COCTABJIAIOMIUC I10JIA IJIOCKOM BOJIHBI OBITH

cuH(a3HBI IPH PacTIPOCTPAHEHUH B TIOTJIOMIAIOIIEH cpeie?
1) Her;
2) Ma;

Z

3) Ilpu neicTBUTENHHOM 3HAYCHUH * .

Urto Takoe HanpasieMble BOJHBI? Korjia oHU ABJISIOTCS TOBEPXHOCTHBIMU?
1) BomHa, pacmpocTpaHsitomiasics BAOJIb TPAHMIIBI pa3fena; HampaBliseMas BOJHA C

OKCIIOHCHIIMAJIBHO y6I>IBaIOHIa$I B HOPMAJIbHOM HAaIIPaBJCHHUU K HaHpaBHHIOHIGﬁ

MTOBEPXHOCTH;
2) Bonna, pacnpocTpaHsSIOMmasAcs MEPHEeHIUKYISIPHO TPaHMIBl pasfena cpell; BOJIHA

HKCIIOHEHIIMAIBHO YOBIBAIOIIAsl B HAPABJICHUH PACIIPOCTPAaHEHHS;
3) BomnHa, pacnpocTpanstomiasics BAOIb JUHEHHOW KOOPAUHATHI; BOJIHA C HEU3MEHHBIMU

napamMeTpamMu B IMJIIOCKOCTU HepHCHI[HKYHHpHOﬁ HaIpaBJICHHUIO paCIIpOCTPAHCHUA.

Kak mnalitm moie QJICMCHTApPHOI'O MArHUuTHOI'O M3JIYy4YaTCyisd, HWCIOJIb3YysA NPHUHIHNIT

MePECTaHOBOYHOMN JBONCTBEHHOCTH?
B BbIpakeHUSX i1 TOJS 3JIEMEHTAPHOTO AJIEKTPUYECKOTO H3ITydyaTelsis OCYIIECTBUTH

3aMCHBI:

I)EHH’ fg‘__p—fm;p:ﬂ = —E,.

b

Z)EH—H;EB‘:.—fm;_LLE = —g .

9

3)E'<—>H;f3<:.—fm;;.cﬂ e,

Bapuanrt 2
Kakoii xapaktep Oyner UMeTh IUANIEKTpUYEcKas MPOHUIIAEMOCTh: CPebl HEOAHOPOHOU

M30TPOIHON U Cpebl OTHOPOAHON aHU3O0TPOIIHOM?
1) e=f(P) ; e=|lel;

2) e=f(P) ; e=const;

3) e=lell 5 e=f(P).

KakyuM COOTHOIIIGHHEM CBS3aHBI IMOMNECPCUYHBIC COCTABJIAOIINC ILIOCKO# BOJIHEI,

pacmpoCTpaHAIOMIEHCS B MTOJOKUTEIILHOM HaIlpaBJICeHUE KOOPAUHATHI Z7

1/2c (16

b




3. B kakux mpezenax JIEXKHUT 3HaueHUE (a30BOH CKOPOCTH HANPABISIEMOI MOBEPXHOCTHOM

BOJIHBI Ha TPAHUIIE pa3jielia JUIICKTPUUECKUX Cpea?
1) Vo1<VE<V(2;
2) VoI>V>V02;
3) C<’U¢,<1)02.
4. Kax BBIUHCIUTH MOIIHOCTH U3IYYEHUS JIEMEHTAPHOTO SJEKTPUUYECKOTO M MAarHUTHOTO

n3JIydarenen?

1)P;, = 955 m,d

Ly

b

2)P

Il
,_,__“—-:.
s |
oy
Ly

Ecp

3)P

I
é—-:
=
o
b

Ecp

Bapuant 3
1. Kakum rpaHU4YHbIM YCJIIOBHAM YJOBJICTBOPAIOT HOPMAJIBHBIC W TaHI'CHUOUAJIBHBIC
COCTABJISAIOLINE SJIEKTPOMAarHUTHOIO MOJS HAa TIPaHUIE pas3jiena cpel ¢ pa3IMuHbIMU

3JIEKTPOJMHAMUYECKUMU MTapaMeTpamu?
1) Ei=Es:; Hi=Ha:; D17=Day; Bin=Ba;

2) D1=D2;B1:=Ba:; Ein=Ean;Hin=Han;

3) Ei=Es;Hiv=Hazn; D1n=D3n; B1ii=Bon.

2. Kak BbINIAIUT (a30BbIi MHOKUTEIND IJIOCKON BOJIHBI, PAaCIPOHSIIOIIEHCS B HallpaBJIeHUN

4 , COCTaBJIAAIOIIEM C OCAMMU ,Z[eKapTOBOﬁ CUCTCMbI KOOPJAUHAT YI'JIbI Px , qj}', P=9

—jkz' _— o —jkixcospytycosp, tEcosp,) )

e =
1) ;
g iks = gik(xtgeytytgestetaes)
2) ;
—jkz _ —jk(xsing,tysing,tzsing;)
3)e e .

3. Kak cBs3anbl MexIy co0oil (azoBas CKOPOCTb U CKOPOCTb PACHPOCTPAHEHUS SHEPTHU
HaIlpaBIsieMOM IIOBEPXHOCTHOM BOJHBI, CYLICCTBYIOLIEM Ha TpaHULE paszena

TURJIEKTPUUECKUX cpen?

1) VeVz = Voi;

2) Vo =0y,



-
r

3) VeVz: = Vo2,

4. Yto noHmmaercs noa COMPOTHUBJICHUCM H3ITYUCHUS JSJICMCHTAPHOTIO JSJICKTPUYCCKOTO
n3nydarens? KakoB ero pusmyeckuii cMpici?

1)P

zep = I°R5/2;1° = const, Ry T— Py T,

L.

5

2)Py, = U2 /2R ; U, = const, Ry, TP

Zep EIII,; Zecp

Bapmuanr 4

1. KaKI/Ie FpaHI/ILIHBIe YCJIOBI/IH BBIITIOJIHAKOTCA HaA HOBerHOCTI/I naAcaJIbHOT O HpOBOI[HI/IKa?
1) ElTZO; Hln:O;
2) E,=0; H;=0;

3) I,,__El,,_. = El:z [Inﬁl]

2. Omnpenenurte NOJSIPU3ALUIO TJIOCKOW BOJIHBI, PACIIPOCTPAHSIONIEH BIOJIb KOOPAUHATHI Z

n 06pa30BaHHy10 HAJIO)KCHUEM [BYX OPTOTOHAJBHO TOJAPU3O0OBAHHBIX BOJIH OJHOTO

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

HaIlpaBJICHUA: —m™ , €CJIIn (1)331)1 BOJIH COBIIAJarOT

(A= Ae’®, B = Bel®).

1) nunelina;
2) Kpyrosas;
3) smanTuyeckasl.

3. Kakue ocoOeHHOCTH HAONIOAAIOTCS B Ciy4yae HAKJIOHHOTO MAaJCHUS IUIOCKOW BOJIHBI U3

JU3JIEKTPUKA HA IUIOCKYIO UEaIbHO IMPOBOISIIYIO TOBEPXHOCTh?
1) monHOE BHYTpEHHEE OTPasKEHHE MIPU JTIOO0M yTIIe MaJAeHus;
2) NOJHOE BHYTPEHHEE OTPAKEHHUE MIPU P> Py
3) noJIHOE BHYTPEHHEE OTPAKEHUE TIPU P=(g.
4. Yro noHMMAIOT MO/ TOBEPXHOCTHBIM CONPOTUBIIEHUEM IIPOBOIHUKA?

D;
y 2o E= zc|A1,];

3)TecTbl peUTUHT-KOHTPOIIST Ne3

Bapmuanr 1



1)

1.

Kakoe cooTHoIICHHE MOXKHO paccMaTpuBaTh B KA4YCCTBC KPUTCPHUA IACJIICHUA CpPCI Ha

IMPOBOAHUKHU U I[I/IBJIGKTpI/IKI/I?

o o

=1 <« 1
l)mfa — ODPOBOJHUKH; “*a — JJUDJICKTPHUKH;
T« = w1
2) wFa — IIPOBOJTHUKH; “=a — IADJIEKTPUKH,;
= %0 "=
3) «a — MPOBOJHUKU; “%u — TUAJIEKTPUKH.

OHpCI[eJ'II/ITB MMOJIApU3alIUIO IUIOCKOM BOJIHEI, paCHpOCTpaHﬂIOIHCﬁCH BAOJIb KOOPpAWHATBI

Z, n 06pa3OBaHHy10 HAJIOKCHHUEM JIBYX OPTOTOHAJIBHO IMOJAPU30BAHHBIX BOJIH OAHOI'O

E,=E

nanpasnenus:Em = Emy F E, =(1,A+1,B)e™7*

,JIPU OJIMHAKOBBIX aMILIUTyAax (A
i — 400¢ B — poile—909)
= C) u pazoBom pazmmamn 90°: 4 = Ae’®, B = Bel¥ .

1) kpyroBasi mpaBasi;

2) KkpyroBas JieBas;

3) smanTUYecKas;

Kakne 0coOeHHOCTH HMMeEeT IMpeloMJICHHAsh BOJHA IMpPH MaJEHUM IJIOCKOH BOJHBI Ha

TPaHMILY TIOTJIONIAOIICH Cpe/bl?

1) 0:=0,,

2) ¢:=o;

3) ¢:=9;

3aueM BBOJUTCS TOHATHE ASKBUBAJICHTHOTO IMOBEPXHOCTHOTO Toka? Kakum oOpasom

OTNpEENseTCs €ro BenynHa?

js- = [1nH;u]

1) Ans ynpolieHus: pacyeTos;

8 g F T
2) a5l yTOYHEHUS pacyeToB; Iﬂ.‘.‘j ds = QSL H fﬂ;

'—3 _ L
3) s HoBbIIIeHust foctoBepHocTH; 7 — OF.

Bapuanr 2
Kakoii xapakTepHoii 0COOEHHOCTBIO C TOUKU 3pPEHUS paclpesieieHus 3apsaa0B 00IagaoT

Cpelibl C MPOBOJUMOCTHIO OTIIMYHOU OT HYJIsA?

2)



3).

2. C xakuMu OCOOEHHOCTSIMHM CBSI3aHO pPAcCIpPOCTPAaHEHHE IUIOCKMX BOJH B pEaIbHBIX

TUDJICKTPUKAX?
1) 198 € 1B = fu e, (1+1tg°6/8); ve =v; =1y /(1+1t8" 6/8),

—
|#a

&
| =
N *2 — mucrniepcus BRIpakeHa ciado;

=

2)1_‘9'5 2L =a=wu,0/2; vg =vy, = 20/ 1,0;

— T
A=2m/\fu.0 JMCTIIEPCHS BBIPAXKEHA CUIIBHO;

— M. — —. _ N
3) tgd = 0; f = w\[[aEai Ve = V3 = Vo; A= Y/f. JIMCTICPCHUS OTCYTCTBYET;

B uém coctout npubmmkEHHOCT rpaHuuHbIX ycsoBuil Lllykuna-JleonToBrua?

3.

1) I1'511' = Z‘E: [Inﬁl]: ‘pg = D

tgp, = k, gEing
2 2 =Z,, [Inﬁl] ' g Re [ki-klsin®o
3) E’gp = E’;MT_,:"};Sin @, = ki/k; sing.
4. B uém Qusmueckas cyTb NpUHIUIA SKBUBAJIEHTHOCTH?
3ameHa U3BECTHOTO paCIpeNeNICHUs M0 Ha IOBEPXHOCTH: E.H,. pacrpeneneHneM
SKBUBAJICHTHBIX CTOPOHHUX UCTOYHUKOB:
1 3= [THI:TS];TE' = Ea{Inﬁ’);f” = —[Inﬁg];r” = pa(inﬁsj;
2y 3 = [LE T = (LR ) = [LE ] o= g (LE).

Bapuanr 3



1. Moxert au MOIITHOCTH CTOPOHHUX UCTOYHHUKOB OBITh OTpI/II_IaTeJ'ILHOI\/'I BCITUYUHON?

1) 'Ha) PCT<0, CCJIN Ejgﬂ = D:
2) Aa, PCT<O, eCJII/IEjSﬂ = l:l:
3) uer, P.>0 — Bcerna.

2. C KakuMH OCOOEHHOCTSIMH CBS3aHO PacCIpoCTpaHCHUC IINIOCKHUX BOJIH B PCAJIBHBIX

IIPOBOAHMKAX?
- I 2
ﬁ:a:vlmﬂ_agfz: Ultl:l’la: ||“:'-':)1= IHT
1) tgd>>1, N Ha® VI Ha%_ nucnepcus BhIpaKeHa

CHUJIBHO;

my“m' (1+tg55): Ve =, :yﬂf(l-l-tgsﬁ}_

—
A2 (0/2) [
8 ; Nta

2)tgo<<1 ;‘B -

AUCIICPCHUS BbIpakK€Ha cna6o;

Z o
tgd =0;f =m1uap:ﬂsﬂ[1 +th a); Ve = V3 =V, A= /f

3) - IUcriepcus

OTCYTCTBYET;
3. Kak BoIrsquT npubanmKeHHble TpaHiuunble yenoBus Lykuna-JleonroBuya?

Ir E'rlr = éc! [Inﬁl]:

4. Yto coboii mpencraniseT sneMeHT | toiirenca? KakuMu HanpaBieHHBIMU CBOMCTBAMM OH

oOmanaer?
1) anemeHT dpoHTa pactpocTpanstomeiics BoiHbl: F(0)=(1/2)(1+cos);
2) IMHEWHBIH TPOBOJHUK C TIEPEMEHHBIM DJJIEKTPUUECKHMM TOKOM, JUIMHON 1<<I;

F(0)=sin0;

F(o)=1;
3) paMOYHBIH TPOBOJIHUK C MIEPEMEHHBIM AJICKTPUYECKUM TOKOM, JinuHO# 1<<1; F(0)=1;
F(@)=sin®.



6.3.Koutponsusie pabotsl mis CPC

JlomantHue KOHTPOJIbHBIE Pa0OTHI SBISAIOTCA 0a30i Al OLIEHKH CTENICHH YCBOCHUS
TEOPETUYECKOr0 MaTepuana H, COBMECTHO C JpyruMu (¢opMaMu Y4eOHOro mpoiecca,
YYHUTHIBAIOTCSI B PEUTHHT - KOHTPOJIE.

Jns xkaxmol KOHTPOJbHOM paboTel moarotoBieHo 10 BapwanToB. Kaxawlii BapwaHT
COJIEPKUT TEOPETUUECKHE BOIIPOCHI U 33]1a4H.

Homepa 3amau cooTrBercTBylOT cOOpHUKY [3], BKJIOYEeHHOMY B pasnen 7a. B
AJICKTPOHHOM BHJE COOPHHK 3a7a4 BXOJHUT B Y4EOHO-METOIUIYECCKUN KOMIUIEKC MO JUCITUTUTHHE

OPB.

KonTtpouabnas pa6ora Ne 1

Bapnanr 1
1. OxapakrepusyiiTe cTaTUYecKMe U JUHAMUYECKHE SJIEKTPOMArHUTHbIE siBieHus. Jlaiite

OINPEJEICHUE DIIEKTPUUECKOTO U MATHUTHOTO ITOJIEH.
2. OnumuTe MPUHLMIBI MOJydeHUs Aud@epeHIuaNbHbIX YpaBHEHUM AJIEKTPOIMHAMUKH.

Kakue maremaTnueckue onepanuy Ipyu 3TOM UCHOIb3YIOTCS?
3. OOBACHUTE CMBICI 3aKOHA COXPAaHEHHS SHEPTHH B 00BEME U TOYKE, II€ UCHOIB3YIOTCS

OJICKTPOMAIrHUTHBIC I10JIA.

4. [3], 1. 7a: 2,8; 2,22.

Bapwanr 2
1. Ilouemy ayeKTpUYECKHE U MAarHUTHBIE TOJIS SIBJISIFOTCSI BEKTOPHBIMU BETMYMHAMU?
2. Onumurte (U3MUECKYI0 CYIIHOCTh ypaBHeHHMM MakcBesia. Kakum oOpazom

YUUTBIBAETCS B HUX MPUCYTCTBHE CTOPOHHUX UCTOYHUKOB?
3. KakoB mpuHIUI MaTeMaTH4YecKOro MOCTPOSHHS YpaBHEHHs OanxaHca MOIIHOCTH W3

ypaBHeHUM MakcBeiia?
4. [3], n. 7a: 2,10; 2,24.

Bapuanr 3
1. KakuMu BelMYMHAMU ONMUCHIBAIOTCS 3JEKTPUYECKUE M MarHuTHble mnoiia. KakoBa ux

(dusnyecKas CymHoCTh?
2. B d4eM oOTaMuYME M CXOJCTBO YypPaBHCHHU OJIICKTPOJAWHAMHKH B WHTECTPAJIbHON H

muddepenunanbHoi popmax?
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KaKOB (pPI3I/I‘{CCKI/II>'I CMBICJI BEKTOpa TloWiHTHMHTA U B KAKUX CIUHHUIIaX OH I/I3MCpHCTCH?
[3], m. 7a: 2,13; 2,25.

Bapuanr 4

OnuimTe NOBEJCHUE CHIIOBBIX JIMHUN BEKTOPOB AJIEKTPUYECKOI'O M MArHUTHOTO HOJIEH.
Onwuure cBoiicTBa ypaBHeHU MakcBeia.

OOmpscHuTe UHTErpalIbHYIO U AU depeHnanbyto Teopemsl [loiHTHHTA.

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

Bapuanr 5

Kak cBsi3aHBI BEKTOPHI DJICKTPUUCCKOTO II0JISI E u D BCKTOPBI MArHuTHOI'O II0JIA H n BQ
9

B uém cMmEbICT Takux cBsA3en?
OnuuuTe YacTHBIE Cily4au ypaBHeHU MakcBeia.
[Ipoanaim3upyiite U OOBSICHHUTE IOSBIICHHE B3aUMHON JHEPTrUU IIPH PACCMOTPEHHUE

MIOJTHOM SHEPTUU JABYX dJIEKTPOMATHUTHBIX MOJIEH.
[3], m. 7a: 2,16; 2,27.

Bapuanr 6
Jaiite ompeneneHUE TOKa MPOBOJAMMOCTH M TOKAa CMEIIeHUsA. B dYem paznuuue u

CXOACTBO 3THUX TOKOB?
B uem CyTb MCTOAA KOMIUICKCHBIX aMIUIMTyd W 3a4€M OH TMPUMCHACTCA B

AJIEKTPOJUHAMUKE?
Onumure MaTeMaTU4ecKylo MpOoLENypy IpH IOJyYEHUU BBIPDAKEHUS A CKOPOCTHU

pacrpocTpaHeHUs SHEPTHH JIEKTPOMArHUTHOTO MOJISI.
[3], m. 7a: 2,17; 2,31.

Bapuant 7

HpI/IBCI[I/ITe CII0c00 KJ'IaCCI/I(I)I/IKaLII/II/I QJICKTPOMAIrHUTHBIX SIBJICHUM.
Hamummre YpaBHCHHUC MakcBeiia B KOMIUIEKCHBIX aMIIIMNTyaax. OOBSCHHUTE B YeM HX

OTJIMYKE OT 3alUCH Yepe3 BpeMeHHbIE (YHKITUH?
[IpuBenuTe aHATUTUYECKUE PACCYKICHHSI O 3aKOHE COXpaHEHUs 3apsijia U ypaBHECHHE

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

Bapuanr 8
Jlaiite omnpeneneHue MOHATUAM HICalbHBIM IIPOBOJHUK M MICAIBHBIM JUAIEKTPUK. B

YeM CMBICII YTOUHEHHUS MOHSATHI MPOBOJHUK U TUIIEKTPUK?
OObsicHUTE CMBICT BBEACHUS KOMIUICKCHBIX  JUAJIEKTPUYECKOH W MarHUTHOH

IIPOHUIIAEMOCTEM.
IIpuBenure M 0OBACHUTE ypaBHEHHE OanaHca Ul CpPEeIHUX 3a IEepUoJ] 3HAYCHUH

MOIIHOCTEH B OTPaHHUYEHHOM 00beMe.
[3], m. 7a: 2,19; 2,22.

Bapuant 9
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HpI/IBCI[I/ITe CII0co0 maccmbnxaunn cpea € TOYKH 3pCHUA HUX IDICKTPOMATIHUTHBIX

CBOWCTB.
UTO MOHMMAIOT MOJ] TPAHUYHBIMU YCIOBUSMH W JIUISI KAKUX IICJICH OHM NMPUMEHSIOTCS?

[lepeuncnaure rpaHUYHBIE  YCJIOBUS Ui TAHTCHUMAIBHBIX W HOPMAaJbHBIX
COCTaBJISIIOIIUX. YKa)KUTE HA YaCTHBIE CIIydaH.
Hanummre u 06bscHUTE cMBICT TeopeMbl [IoMHTHHTA 17151 KOMIUIEKCHBIX MOIIHOCTEH.
[3], m. 7a: 2,20; 2,24.

Bapuant 10
[IpuBeaure crnoco0® rpaduueckoro uzodpaxenus nosed. Kax BbIrgguT o0001IeHHOE

nuddepeHnraibHoe ypaBHEHUE JIMHUHN OIS ?
OnuimTe MaTeMaTHYECKUE IPUHIUITBI UCCIIEIOBAHUS TPAHUYHBIX YCIOBUH.
ChopmupyiiTe u onumwure ypaBHEHHs OanaHca i KOMIUIEKCHBIX MOIIHOCTEH

INPUMCHUTCIIBHO K O6’beMy, OrpaHUYICHHOMY 33.MKHYTOI7I nacajbHO HpOBO,Z[HH.[CfI

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

KonTtpouabsnas padora Ne 2

Bapwuant 1
Onumure MareMaTH4ecKe Mpeodpa3oBaHus ypaBHEHU MakcBelia, MpUBOASIINE X K

ypaBHeHUsM ['enbmrosbua.
Jaiite onpenenenre miockoil BoHbl. [loueMy miockast BoJiHa HE MOKET CYIIECTBOBATH B

EHCTBATEILHOCTH?
[TosicauTe TmONTydeHWE BBIpAKCHHUS TSI (PA30BOrO MHOKHUTENS IIOCKOW BOJIHEI,

pacipoCTPaHSIONMICHCS B IPOM3BOJIBHOM HAIlpaBJICHHE.
[3], m. 7a: 5.7; 6.5.

Bapuant 2
OOBbsSCHUTE CMBICT BBEJEHUS BEKTOPHBIX U CKaSIPHBIX 3JIEKTPOJUHAMHUYECKHX

IIOTEHIIMAJIOB.
3amumute guddepeHIranbHbIe  YpaBHEHUS IUIOCKOW BOJHBL Kak BRITISAIAT WX

peuieHus?
CpaBHuTE pe3ynpTaThl paccesHUs IUIOCKOW  BOJIHBI HA TpaHULE  pasjlena

JTURJIEKTPUUECKUX CPEeJl PU HOPMAIBHOM U MapajuieIbHON MOISIpU3aIUsIX.
[3], m. 7a: 5.10; 6.6.

Bapuant 3

[Iepeuncinure XapakKTEPUCTUKHU IJIEKTPOMATHUTHBIX BOJIH.
Kax obpasyercs Bextop [loiiHTHHTa B TJIOCKOM BOJTHE U Y€MY OH paBeH?



—
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Ilosicaute (I)I/I3I/I‘{eCKy'IO CYIIHOCTB U YCJIOBHUS IMOJIHOT'O PCIIOMIICHUSA IUIOCKO# BOJIHBI Ha

IpaHulE pa3ziena IUIIEKTPUYECKUX CpeNl.
[3], m. 7a: 5.11; 6.7.

Bapuant 4

Kak 3anuceiBaercs (I)OpMYHa JJIA MOCTOSIHHOM paCHPOCTpaHeHI/IH?
HOquy B NUCCJICAOBAHHUAX IIJIOCKHUX BOJIH OTCYTCTBYIOT 'PAaHUYHBIC yCJ'IOBI/Ifl?
Ilosicaute (I)I/I3I/I‘-IGCKYIO CYIIHOCTb, U YCJIOBHA IIOJIHOI'O BHYTPCHHECTO OTPAXXCHUA Ha

rpaHMlle paszjiesia IudJIeKTpudeckux cpena. Kakue BoJIHBI HA3BIBAIOTCS HAIPaBJIsiEMbIMHU,

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

Bapwuanr 5
[Tosicaute uznueckuii cMbica (a3oBoil mocrosiHHOM. Kak oHa cBs3aHa ¢ mapameTpaMu

cpenbi?
Uro moxapa3zymeBaeTcs MOJ XapaKTePUCTUYECKUM COMPOTHBICHHUEM IIOCKON BOIHBI? K

YeMy NPUBOJIUT KOMILIEKCHOE 3HAYEHUE XapaKTEPUCTHUECKOTO COMPOTUBICHUS?
Onumure OCOOCHHOCTH paccesiHHsl IUIOCKOW BOJIHBI TMpU TaJeHue Ha TpaHULy C

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

BapuanT 6
[Tosicaute Qusnyecknii CMBICT TOCTOSTHHOU 3aTyxaHus. Kak oHa cBsi3aHa ¢ mapaMmeTpamu

cpensbi?
Onumure 0COOCHHOCTH PACIPOCTPAHEHHsS IUIOCKMX BOJIH B BaKyyMe W HJIICATHHOM

auaiekTpuke. Uto noppasymeBaeTcs MoJl HOHATHEM CBOOOIHOIO IPOCTPAHCTBA?
CohopmynupyidiTe ¥ ONUIIUTE YCIOBHUA MPUMEHSEMOCTHIPUOIMKEHHBIX TI'PAaHHUYHBIX

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

Bapuant 7

Jaiite onpezneneHue $Ha30BOH CKOPOCTH U JJIMHBI BOJIHBI.
Onuirre 0cCOOEHHOCTH PaCIPOCTPAaHEHUS INIOCKUX BOJIH B PEAIbHBIX TPOBOJHUKAX.
Kaknue 0coOEHHOCTH MpPOSBISIOTCS NpPU MAJCHUM IUIOCKOW BOJHBI Ha IOBEPXHOCTh

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

BapuanT 8

Hanummre u 06bscHUTE hOpMyJIbl pelIeHU HEOAHOPOIHBIX ypaBHeHH [ 'enpMrombia.
Onuiure NoJaspU3alMOHHbIE CBOMCTBA IUIOCKOM BOJHBI. B KakoM citydae mosspuzanus

OyIeT TMHEWHOU, KPYTOBOM, DILTUTITUICCKOMN ?
B uyem cyrp mnoBepxHocTHOro 3¢¢exra? Kak u and 4ero BBOAMTHCS TOHSITHE

SKBUBAJICHTHOTO TTIOBEPXHOCTHOTO TOKA?
[3], m. 7a: 5.21; 6.22.
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Bapuant 9
3anumuTe YypaBHEeHUs MakcBema € y4eTOM MAarHUTHBIX 3apsAOoB U TOKOB.

ChopmynupyiiTe TpUHIUT TEPECTAHOBOYHON IBOMCTBEHHOCTH.
Onumure 0COOEHHOCTH PACHPOCTPAaHEHUS IMIOCKHX BOJH B Cpele C MPOBOAMMOCTHIO

OTIIMYHOM OT Hyds. YrTo moapasyMmeBaeTcs TOA JUCHEpPCHE U TIyOMHOM

IIPOHUKHOBEHUSA?
Yro noapasymeBaeTcs 01 HOBEPXHOCTHBIM CONPOTHBIIEHUEM PEATLHOTO MPOBOJHUKA?
[3], m. 7a: 5.31; 6.33.

Bapuanr 10
CohopmynupyiiTe TeOopeMy €IUHCTBEHHOCTH sl BHYTPEHHMX M BHEIIHMX 3a7ay

ANEKTPOAUHAMUKH.
Onuirre 0cCOOEHHOCTH paCIPOCTPAaHEHUS IUIOCKUX BOJH B pEabHBIX TUAIEKTPUKAX?
Kakum 06pa3oM onpenenstorcs noTepy B IPOBOIHUKAX ?

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

KonTpoasnas paéora 3

Bapuanr 1
Urto noapazymeBaeTcs Mo 3JIEMEHTApHBIM AIeKTpuueckum uznydareneMm (O9UN)? Kakum

00pa3oM MOATBEPKIACTCS €ro OJIM30CTh C U30TPOIHBIM H3TydaTeraeM?
[Tosicute Pusnueckuit cMpici emmbl JIopenna. CBsi3b MEXIy KaKUMHU BEJIMYMHAMU OHA

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

Bapwanr 2
Onuimre MaTeMaTHYECKUe MPeoOdpa3oBaHms, B X01€ KOTOPBIX ONPEAEsIeTcss BEKTOPHBIN

ANEeKTpUYecKuil noreHman 1 O9U.
Kak, ucrionb3ys nemmy Jlopenna, aHamuTHUYECKH CPOPMYITUPOBATH TEOPEMY B3aUMHOCTHU

JUISL DJIEMEHTAPHBIX U3JTydaTesaen?
[3], m. 7a: 11.10; 12.2.

Bapuanr 3
Onumure MaTeMaTH4eckue IMpeoOpa3oBaHus, B XOAE KOTOPBIX OIPEIEIISIOTCS

cocTaBJistromue noiist DOU.
Kakum o0Opa3om u ajisi 94ero BBOASTCS SKBUBAJICHTHBIC UCTOYHHKH DJICKTPOMATHUTHOTO

nosisi? Chopmynupyiite cBsI3b NPUHLMIIA SKBUBAJICHTHOCTH C IPUHLMIIOM [ foiireHca.
[3], m. 7a: 11.11; 12.3.

Bapuanr 4
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Chopmynupyiite mnonsTue OmmkHedl u jganbHed 30H DODOU, cpaBHHTE CBOICTBa

AJEKTPOMATHUTHOTO TOJIS B 30HAX.
Uro coboit mpencrasiset 3neMeHT [toiirenca? Kakumu HanpaBiIeHHBIMH CBOMCTBAMHU OH

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

Bapuanr 5
[Ipoanaym3upyiiTte oOmME BBHIPAKEHHUS MJIs COCTaBsitonux mois OO um  wmx

npeoOpa3oBaHHYIO (popMy B JalbHEH 30HE.
Cdopmynupyiite CTpOryro MOCTAHOBKY 3aJa4i JUGPAKIIH.
[3], m. 7a: 11.13; 12.5.

Bapuanr 6
Jaiite omnpeneineHre auUarpaMMbl HampaBiieHHocTH O2WM, u mnoctpoite €€ B

MEPHUINOHAIIBHON U 9KBATOPUAIBHOMN INIOCKOCTSIX B HOPMUPOBAHHOM BUJE.
B uém cyrp mpubmmxenus ['toiirenca — Kupxroda mpu pemienue mudpakInOHHBIX

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

Bapuant 7

OO0bscHUTE TPOLIECC BHIYUCIECHUS MOITHOCTU U COMPOTUBIICHUS U3ityueHus DOU.
ChopmynupyiiTe W ONUIIMTE OCHOBHBIE OHTalbl peIIeHHs 3aJa4d JU(pakiIuyd Ha

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

BapuanT 8
Urto moHUMaeTcs Mo AJIEMEHTapHBIM MarHUTHBIM u3nydarenem (OMMUN)? Kak nmomyduts

BBIPAKCHUC UL COCTABJIAIOIINUX ITOJIA QMI/I, HCIIOJIb3YS aHAJIOTMYHBIC BBIPAKCHUA JIA

616) %V
ITosicHuTe OCHOBHBIE IPUHIUIIBI METOJA T€OMETPUUECKON ONTUKH.
[3], m. 7a: 11.17; 12.8.

Bapuant 9
Vkaxkute oTinuusd U cxoacrta noied OOU u ODMU B manbHed 30HE C MOJIEM INIOCKOU

BOJIHBI.
ChopmynupyiiTe OCHOBHBIE OCOOCHHOCTH peIICHHS MU(PPAKIIMOHHBIX 3a7ad METOIOM

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

Bapmuant 10



1.

OObscHUTE TpolLEeaypy Mepexoia OT SKBUBAICHTHOTO MAarHUTHOTO TOKa K peaibHO
CYLIECTBYIOLLIEMY HANpPSOKEHUIO B CIIydae »3JIEMEHTApHOIO IIEJIEBOr0 H3IydaTels.

[IpuBennre npyrue Tunsl SMU.
B yem cytp MeTona reomerpuueckoil Teopuu auppaxiuu? CpaBHHTE €ro ¢ METOJOM

r€OMETPUYECKOUN ONTHUKH.
[3], m. 7a: 11.19; 12.19.

7.YYEBHO-METOAUYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHE
JANCHUIIVIMHbI ©PB

a) OcHOBHas IUTEpaTypa:

backakoB C.M. DnexkrpoauHaMHMKa W PpacOpOCTpaHEHUE paJuoBOJH — M: Briciias

mkona, 2015. — 420 c. (bubnuorexa Bal'Y)
Huxonsckuit B.B., Hwukxonsckas T. WM. DnekTtpomumHamMuka ¢ pacnpoCTpaHECHHE

pamuoBosiH. — M: Hayka, 2015. — 544 c. (bubmmoreka Bal'VY)
COopHUK 3a/1a4 TI0 KypCy DIIEKTPOIMHAMUKA U PACIPOCTPaHEHHE paaruoBoIH / backakoB

CH. u pap., Ilon pen. C.M. backakoBa. — M: Beicmas mkoma, 2015. — 208 c.

(bubnmoreka Bal'y)
I'aBpunoB B.M. Metonuueckue yka3zaHusi K y4eOHO-HMCCIEIOBATEIbCKUM paboTaMm IO

JUCLHUIUIMHE “DIEKTpOJIMHAMUKA W PacClpOCTpaHEHHUe paauoBoiH’. Bragumup, 2000 —

100 c. (bubmuotexa Bil'Y)

0) JlononHuTenbHAs IUTEPATypa

—
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Baiinmreiin JI.A. DnektpoMaruutHbie BoOJIHBL. — M: Paano u cBsi3b, 1988. — 440 c.
IlerpoB B.M., DnexkTpoarHaMuKa U pacipoCTpaHEHHE paguoBoiIH. — M: Bricmias mikona,

2001.—-376 c.
®enopos H.H. OcHoBrI anekTpoanHaMuku. — M: Beiciias mkosna, 1980. — 339 c.
Bonbman B.H., [Tumenos 10.B. Texuuueckas snekrpoauHamuka. — M: cBs3p, 2000. —

487 c.

B) [IporpammHoOe obecrieueHne

1.

LabVIEW, xoMIiekc mporpaMM CONPOBOXKIAIONUX (PU3NUYECKHE J1Ta0OpaTOpHbBIS

paboTHI.



8. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEHEHUE
JUCHUITVIMHBI ®PB

MaTtepuaibHO-TEXHHUYECKOe 00ecneueHne IMCUUITIMHBL BKIIIOYaeT:

— nabopaTopHble MaKeTbl W H3MEpUTeNIbHOe 00OpylOBaHHE  CIELHATH3HPOBAHHON
naGopatopuu (510-3) no mucunnianne GPB (3 nadopartopusie padotsl): I'4-114, I'4-37A.,
['4-80 - 2 wt., Y2-8, B3-38 - 3wt., BMT-/], [16-23A;

—  KOMIIBIOTEPBI CO CMENHATH3HPOBAHHBIM IIporpaMmiubiv obecrieuenrem LabVIEW (8
T.) B crneunanusupoanHoit naboparopun (504-3) Juist BBINOJHEHHSI BHPTYalbHbIX

naGoparopubix padoT 1o aucunninie GPB (3 Bupryansueix padboTsr).

[Tporpamma coctasiena B coorserctBuu ¢ Tpebosannem GI'OC BO mo HanpaieHHio

11.03.01 PagnorexHHKa.

Pabouyio nporpammy coctasui npodeccop kadeapot PT u PC

["aBpuiios B.M.

Peniensent (b1) 3aB. oraenom paauorexunk GIYIT «"HIIT «Kponay
7o

(} » .,
(e — Coxonos H.I'.

[Iporpamma paceMoTpeHa 1 0100peHa Ha 3acenannn kagenpel PT u PC.
Tpotokon Ne_ 4 ot Sl G4 FTona

3as. xadenpoii PT u PC Z—2 O.P. HukuTHH.

{

PaGouas mporpamMma paccMoTpeHa H 0100peHa Ha 3acelaHHu yueOHO-METOANYECKOH KOMUCCHH

HallpaBJICHHS

Ipotokon Ne & or FAZ/% Tona ‘
[Tpescenatelib KOMUCCHH %
ﬂ Vo




JIMCT MEPEYTBEPKAEHUSI
PABOUYEN [TPOI'PAMMDbBI IUCHUTIIJIMHbI (MOYJIST)

PaGouas nporpamMma ono0peHa Ha /52 <4 yueOHBIi roj
[potokon 3acenanns kadenpbl No Fd oT /f/ /& rona

3aseytoumnii kadepoii s Lty 7 er A
PaGouas nporpamma ojo0peHa Ha yueOHBIH 1o
[Tporokos 3aceaanns kadeapbr No oT roja

Baseyoliunii kadeapon

PaGouas nporpaMma ojo0pena Ha yueOHBIii o1

[Iporokon 3aceanns kadeapbl No oT roja

Bapeytoluil kadeapoi
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Munucrepcrso o0pasoBanusi U Hayku Poccuiickoii Penepannu
DdenepanbHOE rocy1apCTBEHHOE OI0JKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHUs
«BiaauMupCcKHii rocy1apCTBEHHbIH YHUBEPCHUTET
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Baly)
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AKTyanu3upoBaHHAs
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Ha 3aceaHuU Kadeapsl
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(moanuce, ®UO)
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(HaHMeHOBaHHe TUCIUTIIHHBI)

Hanpasnenne noarotoBku
[Mpoduns/mporpaMma moArOTOBKH
VYpoBeHb BhICIIETO 00pa30BaHU
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Bnagumup 2016
Pabouast mporpamMma y4eOHOM NUCHUIUIMHBI aKTyaJIM3UpPOBaHA B YaCTH PEKOMEHAYEMOU

JUTEPATYPHI.



AKTyanu3anusi BbIIOJHEHA!

a) OCHOBHas JUTEpaTypa:

(moamnucs, nomwxHocTs, PHO)

0) IOTIOTHUTEBHAS JTUTEpATypa:

B) MNEPUOANICCKUC U3JTAHHA:

(ne bonee 5 kHue)

B) HUHTEPHET-PECYPCHI:




