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1. HEJU OCBOEHMSA JUCHUITVINHDbI

[enssmMu ocBoeHUST AUCIUTUTHHBI «Paanodusnka 35eKTpoHHBIX Kojebanuiy (PDIK)
SABJIAIOTCS:

1. YcBoeHue OCHOBHBIX MOHATUH TEOPEM U MIPUHILIUIIOB TEOPUH SJIEKTPOMArHUTHOTO MOJIS;

2. AHamu3 3aKOHOMEpPHOCTEH BOJHOBBIX NIPOLIECCOB, BKJIIOYas DIIEMEHTHl TEOPUHU
TUGPAKIIK U U3Ty4eHUSs;

3. Tlomyuyenue 6a30BBIX U YIITyOJEHHBIX 3HAHUU JJIS YCHEIIHOTO OCBOEHUS JIMCLUIUIMHBI
po(heCcCHOHATILHOTO LMKJa, CBS3aHHBIX C pa3HbIMM cQepaMu JAESITEIbHOCTU
CHelHaIucTa:

— IPOEKTHO-KOHCTPYKTOPCKOM;

— TPOMU3BOACTBEHHO-TEXHOJOTNYECKOU

— Hay4HO-HUCCIIEI0BATEIbCKOM;

- CepBHCHO-3KCHHyaTaHI/IOHHOﬁ.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna : (POIK);
— wuaAekc: b1.B.JIB.3;
— BapuWaTUBHAs 4YacTb, AUCLUUIUIMHBI IO BBIOOPY.

VYcnemHoe OCBOGHHE IUCLUIUIMHBI NPEANoJaraeT 3HaHHE OOIIMX pa3fesioB BbICIICH
MaTemaThke, (U3MKH, OCHOB Teopuu Ienei. M3 chenuanbHbIX — Pa3/iesioB MaTeMaTUKH
CTYACHTaM JOJKHBI OBITh M3BECTHBI OCHOBHBIE OMEpAlMM U TEOPEMBbl BEKTOPHOTO aHAIM3a,
MaTpuyHas anredpa, Teopust (PYHKIMHA KOMIUIEKCHOT'O IEPEMEHHOTO.

OcBoenne  aucuuiuimHbl  POOK  HeoOXoauMo, Kak — MpEeALIECTBYIOWIEH, IS
MOCHEAYIOIUX JTUCHUIUIMH:  «OJEeKTpOJAUHAMUKA U paclpocTpaHEHUe PaaArOBOIIHY,
«YcrpoiictBa CBY u aHTeHHBD», «lIpoekTHpoBaHME  MHUKPOIJIECKTPOHHBIX YCTPOMCTB U

AHTCHH), «OnTuyeckue YCTpOﬁCTBa B paIUOTCXHHUKC).

3. KOMIIETEHIIUA OBYYAIOLIIETI'OCH, POPMHUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIUAIIJIMHBI POOK

B pesynbrare OCBOEHHS TUCIUIUIMHBL, OOYYAIOIIUHCSA JOJKEH JIEMOHCTPHUPOBATH
CIIeyIOIINe Pe3yabTaThl 00Pa30BAHHUS:

1. 3uars:



OCHOBHBIE€ YPaBHEHHUsSI PUHIIUIIBI U TEOPEMBI KJIACCHUECKON TEOPUH IIIEKTPOMArHUTHOTO
OIS

CBOMCTBA DJIEKTPOMArHUTHBIX BOJH B CBOOOJHOM MPOCTPAHCTBE M 3aKOHOMEPHOCTH HX
paccenBaHMs Ha TpaHUIIE pa3jeia cpef;

3JIEMEHTHI Teopuu Audpakmuu u Teopun m3nydenus (ITK-1).

VYMeTh:

MaTeMaTUYeCKH OMHCHIBATh MPOCTEUIITINE BOJHOBBIC MPOILIECCH], B TOM YHCJIE MPOIIECCHI
M3ITy4YeHUs U TU(PaKIUU AIEKTPOMArHUTHBIX BOJIH;

dbopMyIUpOBaTh U pelIaTh 3aa4d U3JIYYCHHUS M PACIPOCTPAHEHHS 3JIEKTPOMArHUTHBIX

BOJIH, KaK B CBOOOTHOM IIPOCTPAHCTBE, TaK U B CIIOUCTO-HEOAHOPOAHBIX cpenax (OI1K-9,

I1K-1, TTK-2,I1IK-5, T[IK-17).

Bnanets:

METOJIaMH PEIICHUsI MNPUKIATHBIX 3aJlad KJIACCUYECKOW TEOPHH 3JIEKTPOMArHUTHOTO
MoJIsl; OCHOBAaMH MAaTEMaTUYECKOTO MOJICITUPOBAHMS JJICKTPOMAarHUTHBIX TIOJEH B
3a/1auax U3aydeHus U Tudpakiuu, B TOM YUCIIEe, ¢ ToMoIbio DBM;

MPAKTUYECKMMH HAaBBIKAMH W3MEPCHHSI DJJICKTPOMATHUTHBIX TOJIEH B (U3HYECKUX
3aJjayax paccesHUs, BO3OYXKIEHHS U JAU(pakuud C TOMOIIBI0 COBPEMEHHOU

n3MeputenbHoil annaparypsl (OIIK-9, ITK-1, I1IK-2, TIK-5, ITK-17).



4. CTPYKTYPA U COAEP KAHUE JUCIHUIIVIMHBI POOK

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 = > & 2 o | & 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
cpen 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
PEMBL  OJIEKIPO= |y | 16 | 1 1 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/ie/10B IMCUHMILIMHBI H (POPMHUPYEMbIX KOMIETEHIHH

Kommerenun
Tpynoemkocts | & | — = o
Pa3nen mucnuInimael pya < i D W — | Konn4ecTBO KOMIICTCHITUM
(B yacax) =R
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 |[wn | o | <+ | =
Bec komnerenuuii — |9/ | = | =
S 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/OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

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 xypca POOK npenycMOTpeHbI BCTPEUYH CO CIENMATUCTAMH, 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'.
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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.

Bexrops! anektpuueckoro noist (Kouncnexkr nexuwmii (KJT) ¢.4-6).
Bextops! marautHoro nosst (KJI ¢.6-9).
Kinaccudukanums cpen (KJI ¢.9-10).
I'paduueckoe nzodpaxxenue noiueit (KJI c.10).
[Torenmmaneabie u BuxpeBbie mois (KJI ¢.10-11).
VYpaBuenue nenpeposiBHOCTH (KJT ¢.12-13).
3akoH coxpanenus 3apsana (KJI c.13).
Tpetre ypaBHenue Maxcsenna (KJI c.13-14).
Yerseproe ypaBHeHue Maxcsena (KJI c.14).

. [IepBoe ypaBuenne Maxkcsesa (KJI c.14-16).

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

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

. YTOuHEHue NOHATUSA 0 NMPoBOJHMKAX U qudnekTpukax (KJI c.18-19).

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

. Knaccudukanus snexrpomarautaeix ssienuit (KJI ¢.21-23).

. YpaBaenune Maxkcseinna u croporaue Toku (KJI ¢.22-24).

. I'paHnyHbIle yCIIOBUS [UIsi HOPMAJIBHBIX COCTABJIAIOIIMX BEKTOPOB 3JIEKTPUYECKOTO MOJIS.
[ToBepxHoctHbIe 3apsaas! (KJI ¢.25-27).

. I'paHnyHbBIe yCcNOBUS Ui KacaTeIbHBIX COCTABISIOLIMX BEKTOPOB 3yekTpuueckoro moss (KJI
c.27-28).

. 'paHnyHbIe yCIIOBUS ISl HOPMAJIBHBIX COCTABJIAIOIIMX BEKTOpoB MarHUTHOro noss (KJI c.28-
29).

. I'paHnynHble ycloOBHSI ISl  KacaTelIbHBIX COCTABISIIOIIMX BEKTOPOB MAarHUTHOTO — MOJIA.
[ToBepxHocTHbI# TOK (KJI ¢.29-31).

. [lonHas cucrema rpaHUYHBIX YCIOBHH. ['paHMuYHBIE YCIIOBHMSI Ha IMOBEPXHOCTU HJEATBLHOIO
npoBoanuka (KJI ¢.31-32).

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

. [InotHOCTH 3HEprun snexkrpomarauTHoro noss (KJI ¢.36-37).

. CKopocTh pacrpocTpaHeHus SHepruu dekTpoMarautHoro nois (KJI ¢.37-38).
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VYpaBHeHHe MakcBeIa it MoHoxpomaTuyeckoro noist (KJI ¢.38-41).

YpaBHeHnue Oananca st cpeaHeit 3a nepuon momuocta (KJI ¢.41-42).

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

Teopema eqUHCTBEHHOCTH /AJIsl BHYTPEHHEN U BHeLIHeH 3a1a4 anekrpoauHamuku (KJI ¢.49-53).
VYpasuenue ['enbmronsia (KJI ¢.49-50).

DNeKTPOAMHAMUYECKUE MTOTSHITHANBI TSI KOMIUTEKCHBIX aMrtuTy (KJI ¢.50-53).

Pemenue neognopoanoro ypasuenus ['ensmronsia(KJI c.53-54).

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

[Tnockue BOIHBI B OAHOPOAHON M30TpomHOU cpere 6e3 moreps (KJI ¢.57-62).

[Tmockue BOTHBI B OJTHOPOJIHON M3O0TPOITHOM Cpejie C MPOBOAUMOCTHIO OoTyimuHOM OoT Hyss (KJI
c.62-67).

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

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

[Monspuzarus Boix (KJI ¢.70-71).

[Tmockue BOTHBI, pacIpOoCTpaHsIONuecs B mpou3BojasHOM HampasiaeHuu (KJI ¢.71-72).

[Tagenue mIOCKOM BOJMHBI HA TPAHUILY pa3felia IByX AUIICKTPUKOB (HOpMabHAas MOJSIPU3AIs)
(KJI ¢.72-75).

[lagenue 1UIOCKOW BOJHBI Ha TpaHMIly pas3liena JBYX JUAJIEKTPUKOB (mapajiesibHas
nossipusarust) (KJI ¢.75-78).

YcnoBre moTHOTO MPOXO0KICHHS BOJHBI BO BTOPYIO cpeay. Yroin bprocrepa (KJI ¢.78-80).
[TonHOE OTpakeHHE OT TpaHHULBI pa3fenia IBYX cpel (ABe AMAIEKTPUUECKHUE Cpeibl) — IMOJie B
nepBoii cpene (KJI ¢.80-85).

[TomHOE OTpaXkeHHEe OT TpaHMLBl pa3zena JIBYX cpel (IBe TUDIEKTPUYECKHUE Cpeibl) — MOJIe BO
Bropoii cpexae (KJI ¢.85-87).

[TomHOE OTpa)keHHWe OT TpaHHUIBI pasliena ABYX cpel (IUAJIEKTPUK M HJeabHBINH NMPOBOJHUK)
(KJI ¢.87-88).

[Tanenue niaockoi BOJIHBI Ha rpaHuly noraomarouieit cpeast (KJI ¢.88-89).

[Tamenue mI0CKOM BOJIHBI Ha TpaHUIly Xopolo npoBosieit cpeast (KJI ¢.89-90).
[Tpubnmxennsie rpannynbie yenoBus LLlykuna-JleontoBuua (KJI ¢.90-91).

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

ITotepu snepruu B npooauukax (KJI ¢.92-93).

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

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

DneMeHTapHbIN ekTpudeckuil n3mydarensd (KJI ¢.95-96).

BexTopHbIi 37eKTpUYECKUA TOTSHIMA JJIs 3JIEMEHTApHOTO AeKTpudeckoro mamydarens (KJI
c.96-97).

Cocrapndroniye 31eKTPOMarHUTHOTO TOJS 3J€MEHTapHOro ayekrpuueckoro uamydarens (KJI
c.97-98).

bivkHAS v 1anbHSS 30HBI 2JIEMEHTApHOTO AnekTpudeckoro uanydatens (KJI ¢.99-100).
JlnarpamMma HaIpaBJIEHHOCTH 3JI€MEHTapHOro anekTpudeckoro uzmyuyatens (KJI c.100-101).
MomHOCTh  M3IY4YEHHS] DJIEMEHTapHOTO 3JeKTpudeckoro wusnyyatens. ComnpoTuBieHUE
m3nydenus (KJI c.101-103).

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

OnemeHnTtapHsbli 1mieneBoil usnydarens (KJI ¢.103-106).

Jlemma Jlopenna (KJI ¢.107-109).

Teopema B3aumHOCTH AJ1s1 AsieMeHTapHbIX n3nyuatenen (KJI ¢.109-110).



62. DKBUBaJIEHTHbIE HCTOYHUKH AJIeKTpoMarHuTHoro noss. [punmun Noiirenca (KJI ¢.110-112).
63. Dnement [toiirenca (KJI ¢.113-116).
64. Ctporas nocranoBka 3anaun audpakuuu (KJI ¢.116-118).

65. ludpakuus miockoil BoaHsl Ha KpyrosoM nsape (KJI c.118-123).
66. I[TpuGmmxenue I'olirenca-Kupxroda (KJI ¢.123-125).

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

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

69. I'eomerpuueckas reopus qudpaxmun (KJI c.130-132).

6.2.

Texkymmii KoHTpoib.TecTbl s PEUTHHI-KOHTPOJIL 3HAHUM 110 JUCLUUILUIMHE

«Pannodusnka 3eKTPOHHBIX KOJICOaHUI.

s TtectupoBaHus noAroroBieHo 10 BapuaHTOB 3alaHuM, KaXJ0€ H3 KOTOPBIX

COACPIKUT 4 TEOPCTUUCCKUX BOIIPOCA U3 PA3HBIX Pa3gcyIoOB.

1.

Tectbl peliTuHr-KOoHTpOIIST Nel
Bapuanr 1

,HJ'IS[ KaKoro Kjiacca SJICKTPOMAarHUTHBIX SIBIICHHI CIIpaBCJIMB 3dKOH IIOJIHOI'O TOKa B

crenyromen hopme: Eﬁi

1) CrauumonapHoro;
2) HecranuonapHoro;
3) KBasucraunonapHoro.

Kak cBsa3ano HaIpaBJICHUC IMEPCHOCA MOIIHOCTU C OpHCHTaHHeﬁ BCEKTOPOB E n H B

TJIOCKOM OJTHOPOHOM BoJIHE?
1) IepreHamMKyIapHO IIIOCKOCTH pacionoxenus Bektopos £ n

Iy

2) CoBnaziaeT ¢ BEKTOPOM

9

3)CoBnagacT ¢ BEKTOPOM H

3.

[TosicHuTe (u3nMveckoe colepKaHue 3a/Ja4d PACCESTHHUS TUIOCKOM BOJIHBI MaJaronield Ha

TUTOCKYIO TPaHUILy pasjielia Cpe.

1) ®usnyeckuil CMBICI OCHOBaH HAa TPAHUYHBIX YCJIOBHMSX W YCJIOBHHM W3JIyYEHHS,
COTJIACHO KOTOpOMY BO30y’kJaemasi TOBEPXHOCTh MOPOXKAAET JIMIIL YXOISAIIHE OT Heé

BOJIHBL: OTPAKCHHBIC U MTPCIIOMIICHHBIC,



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 peliTUHT-KOHTpOIIA Ne2

Bapmuanr 1

1. Bcerna nu BekTOpa HaNpsKEHHOCTH U MHIYKIUI KOJITMHEAPHBI?

I)E | “j, H||B g M30TPOITHBIX CpEAax;
2) E ||E, H||B ¢ aHU30TPOIHBIX Cpeaax;

3) E||D H||B g TMPOMAarHuTHBIX cpeax.



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.KonTtponsubsie pabotsl miist CPC.

JlomaliHue KOHTpOJbHbIE palOOThl SBISAIOTCA 0a30M Ui OLEHKU CTENEHU YCBOEHUS
TEOPETUYECKOT0 MaTepuaia M, COBMECTHO C JApyrumu ¢opmMamMu YydyeOHOro mpolecca,
YUUTBIBAIOTCS B PEUTHHT - KOHTPOJIE.

Jns xaxaoil KOHTpoJpHOW paboTel moarotosieHo 10 BapuanToB. Kaknwlii BapuaHT
COJIEPKUT TEOPETUUECKHE BOIIPOCHI U 3a/1a4H.

Homepa 3amau cooTBeTcTBYIOT cOOpHMKY [3], BKIIOYEHHOMY B pa3gen 7a. B
3JIEKTPOHHOM BHJI€ COOPHHUK 3a/1a4 BXOJUT B yUYEOHO-METOJUYECKUIM KOMIUIEKC MO JUCLUITIIMHE

P®OK.

KonTtpouabnas pa6ora Ne 1

BapwuanT 1
1. OxapakTepu3yiiTe CTaTUYECKHE M AMHAMUYECKHE DJIEKTPOMArHuTHbIEe siBiaeHus. [laiite

OTIpe/IeTICHUE JIEKTPUUECKOTO M MArHUTHOTO MOJIEH.
2. OnumuTe TPUHIMIBI MONydYeHus Aud@epeHuanbHbIX YpaBHEHUH AJIEKTPOIMHAMUKY.

Kakue maremMaTudeckue onepannuu Ipyu 3TOM UCIOIB3YHOTCS?
3. OObscHUTE CMBICI 3aKOHA COXPAaHEHUS PHEPrHUH B 00BEME M TOUKE, IJI€ MCIOIb3YIHOTCS

3JIEKTPOMArHUTHBIC TIOJIS.
4. [3],m. 7a:2,8; 2,22.

BapuanT 2
1. Tlodyemy 3lEKTPUUECKUE U MATHUTHBIC MOJIS SIBJSIOTCS BEKTOPHBIMU BEJIMYUHAMU ?
2. OmumuTte (GU3MYECKYI0 CYIIHOCTh ypaBHEHHMH Makcsesa. Kakum oGpazom

YUUTBIBAETCA B HUX NPUCYTCTBUE CTOPOHHUX UCTOYHUKOB?
3. KakoB mpuHIMII MaTeMaTH4YeCKOro IMOCTPOEHHUS ypaBHEHHUs OajaHca MOIIHOCTH U3

ypaBHeHuM MakcBeiia?
4. [3], o 7a: 2,10; 2,24.

Bapuanr 3
1. KakuMy BeIMYMHaMU OINMCHIBAIOTCS 3JIEKTPUYECKHE M MarHuTHele nosst. KakoBa mx

(buznIeckas CymHocTb?
2. B uyeM omM4YMe M CXOJACTBO YPAaBHEHMH OJJIEKTPOAMHAMUKHM B MHTErpajbHOW U

maddepernmansHoi popmax?
KakoB ¢uznueckuii cmpicn BekTopa [IoiHTHHTa U B KaKUX €AMHHUILIAX OH U3MepsieTcsi?
4. [3],m. 7a: 2,13; 2,25.

(98]

Bapuant 4



P

—

Onuiure NoBeIEHNE CUIIOBBIX JINHUN BEKTOPOB AJIEKTPUUYECKOIO U MArHUTHOTO TTOJIEH.
OnmmmTe cBOMCTBA ypaBHeHM MakcBea.

OOmBsicHuTe MHTErpaNIbHYIO U AU depeHnnanbayto Teopemsl [loitHTHHTA.

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

Bapwuanr 5

(8 of

Kak cBs3aHBI BCKTOPBI JICKTPUUCCKOTO ITOJIA E u D , BEKTOpPbI MAarHuTHOI'O ITOJIA u B ?

B uéMm cMmbIch Takux cBsi3en?
Onuimre 4acTHbIE CIy4au ypaBHEHUN MakcBea.
[Ipoananm3upyiite u OOBSCHUTE TMOSBICHHE B3aMMHOW JHEPTHMH TPH PACCMOTPEHHE

IIOJIHOW SHEPTHH JIBYX JIEKTPOMArHUTHBIX IOJICH.
[3], m. 7a: 2,16; 2,27.
Bapuant 6
Jlaite ompeneneHue TOKA IIPOBOAMMOCTH M TOKAa CMelleHud. B ueM pasnuuue u

CXOJICTBO 3THX TOKOB?
B yem cyTh MeTOIAa KOMIUIEKCHBIX AaMIUIMTYJ, M 3a4eéM OH NPUMEHSETCS B

JJEKTPOAUHAMUKE?
Onuimure MaTeMaTU4ecKyl MpOLENypy IHpH IOJYyYEHUU BBIPAKEHHUS I CKOPOCTU

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

[IpuBeaure cnocod kiaccupuKalyuy MEKTPOMATHUTHBIX SIBJICHUH.
Hanummre ypaBHeHre MakcBemia B KOMIUIEKCHBIX aMIUIMTyaaX. OObACHUTE B UeM HX

OTJIMYME OT 3aIUCH Yepe3 BpeMEeHHbIE (PYHKIUU?
[IpuBennTe aHATUTUYECKHUE PACCYKIECHHS O 3aKOHE COXPAHEHUs 3apsia U ypaBHEHHE

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

BapuanT 8
Jlalite ompeielieHUE MOHATUAM HJIICAbHBIM MPOBOJHUK M WICATbHBIA AUAJIEKTPUK. B

YEM CMBICIT YTOYHCHUA TTOHSTHI IMPOBOOHHUK U ,I[I/IBJ'IGKTpI/IK?
OOBSACHUTE CMBICHI BBCACHUA  KOMIIJICKCHBIX ,Z[I/IBHGKTPHLIGCKOI;'I U MarHUTHOM

IIPOHUIIAEMOCTEM.
[IpuBenure M OOBSACHUTE ypaBHEHHE OanaHca Uil CpeIHUX 3a MEepUOJ] 3HAYCHUH

MOIIIHOCTEW B OTPaHUYEHHOM 00BbEME.
[3], m. 7a: 2,19; 2,22.
BapuanT 9
[IpuBeaure cmoco0 KiacCU(pUKANUU Cpel C TOYKH 3pPEHUS UX DIEKTPOMArHUTHBIX

CBOWCTB.
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UTo MOHUMAIOT MOJ TPAHWYHBIMHU YCIOBHSIMH W JUTsI KaKMX IIeJIei OHM TMPUMEHSIOTCS?
[lepeuncnure TrpaHWYHBICE  YCJIOBHUS  JJIs  TAaHTCHIUAIBHBIX W HOPMAIBHBIX
COCTABIISIIONINX. Y K&KUTE HA YACTHBIE CITyYau.
Hanummre u o0bsicHuTe CMBICT TeopeMbl [[0MHTHHTA TSI KOMITJIEKCHBIX MOIITHOCTEH.
[3], m. 7a: 2,20; 2,24.

Bapuanr 10
[IpuBenure cnocoO rpaduyeckoro uzoOpakeHus mnojei. Kak BeITISauT 0000IIEHHOE

muddepeHnranbHOe ypaBHEHHE JIMHUHN 11017
Onuiure MaTeMaTUYECKUE IPUHLUIIBI UCCIIEI0BAaHUS TPAHUYHBIX YCIOBHIA.
CdopmupyiiTe M onuimuTe YypaBHeHHs OanaHca Uil KOMIUIEKCHBIX MOIIHOCTEH

NPUMEHHUTEIBHO K OO0BEMYy, OrpaHHYEHHOMY 3aMKHYTOH HJIEaJIbHO MPOBOJSIICH

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

KonTtpoubnas padora Ne 2

Bapuanr 1
Onummre MaremMaTudeckue npeoOdpa3oBaHus ypaBHeHUH MakcBenia, IpUBOIAIINE HX K

ypaBHeHUsM ['enbmromsua.
Haiite onpezenenue IOCKOW BoiaHbL. [louemy miockas BolHa HE MOYKET CyIIECTBOBATh B

IENUCTBUTEIILHOCTHU?
[Tosichure moONMydeHUEe BBIpOKECHHUS i1 (PA30BOTO MHOXHTENS IUIOCKOH BOJHBI,

PacIpoCTPaHSIONICHCS B IPOU3BOJIBHOM HAIPABIICHHE.
[3], m. 7a: 5.7; 6.5.

Bapwanr 2
OObsicHMTE CMBICT BBEJEHHMS BEKTOPHBIX U CKAJIAPHBIX 3JEKTPOJUHAMUYECKHX

MOTEHLINAJIOB.
3anummte audQepeHIraTbHBIE ypPaBHEHHS TUIOCKOW BOJHBL Kak BBIMSIAT HX

peuieHus?
CpaBHuTE pe3ynapTaThl paccesHUs IUIOCKOW BOJIHBI HA TpaHULE pasjiena

JTUBJIEKTPUYECKUX CPEl IPU HOPMATBHOM U MapajuieIbHON MOJISIpU3aLHIX.
[3], m. 7a: 5.10; 6.6.

Bapuanr 3

[lepeunciure xapakTEPUCTUKU 3IEKTPOMATHUTHBIX BOJIH.
Kaxk obpasyercs Bextop [loliHTHHTa B TJIOCKOM BOJIHE U Y€MY OH paBeH?
[TosicauTe PU3NIECKYIO CYIIHOCTD M YCIIOBHUS ITOJTHOTO TIPEIIOMIICHUS TUIOCKOM BOJIHBI HA

TpaHMIIe pa3JieNa JUIICKTPHUECKUX CPe.
[3], m. 7a: 5.11; 6.7.
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Bapuanrt 4

Kak 3anuceiBaetrcst popmyia ajsi MOCTOSTHHOM pacpocTpaHeHus ?
IToueMy B Mccnen0BaHUAX INIOCKUX BOJIH OTCYTCTBYIOT IPAHUYHBIE YCIOBHS?
[TosichuTe (HU3MYECKYIO0 CYIIHOCTh, M YCJIOBHUS TIOJIHOTO BHYTPEHHEIO OTpPaKCHUS Ha

TPaHMIIe pa3jesia TUIJIEKTPUIECKuX cpen. Kakue BOJHBI HA3BIBAIOTCS HAIPaBJISIEMbBIMH,

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

Bapuanr 5
[Tosicuure usmueckuii cMpici (a3oBoi noctosiHHON. Kak oHa cBsizaHa ¢ mapameTpaMu

cpensbi?
Uro moapa3zymeBaercs MOJI XapaKTEPUCTUUECKUM COMPOTUBJICHUEM ILTOCKON BOIHBI? K

4YeMy NPpHUBOIUT KOMILICKCHOC 3HAYCHUE XapPaAKTCPUCTUUCCKOT'O COHpOTI/IBJ'IeHI/Ifl?
Omnumure 0coOEHHOCTH pacceaHud IUIOCKOM BOJIHBI npu ImnaacHUuC Ha TIpaHUly C

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

Bapuant 6
[Tosicuute Qu3uveckuii CMBICH MOCTOSIHHOM 3aTyxaHus. Kak oHa cBsizaHa ¢ mapaMeTpaMu

cpenbl?
Onumure 0COOCHHOCTH paclpOCTpaHEHHsI IJIOCKMX BOJIH B BakKyyMe U HJI€aTbHOM

audnekTpuke. UTo moapaszymeBaeTcs Mo MOHITHEM CBOOOIHOTO MPOCTpaHCTBA?
ChopmynupyiiTe W ONUIIATE YCIOBUS TPHUMCHICMOCTHIIPUOIMKECHHBIX TPAaHUYHBIX

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

Bapuanr 7

Haiite onpenenenue Ga3oBOW CKOPOCTH U ITTMHBI BOJIHBI.
Onumure 0cOOEHHOCTH PACIPOCTPAHEHUS TUIOCKUX BOJH B PEAbHBIX MPOBOJHUKAX.
Kakne ocobeHHOCTH MMPOSABJIAIOTCA MpPU TMAJCHHUU IJIOCKOM BOJIHBEI Ha MMOBCPXHOCTH

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

Bapuanr 8

Hanummre u 00bscHuTE (HhOpMYJIBl PELICHN HEOAHOPOIHBIX ypaBHEHHI [ epMrombia.
Onumure NoaApU3alMOHHBIE CBOMCTBA IUIOCKOM BOJHBI. B KakoM ciydae nossspusanus

OyzeT JIMHEHHOM, KpYrOBOM, JITMIITUYECKOH?
B uem cyrs moBepxHoctHOro »ddexra? Kak u 11 4ero BBOIUTHCSA TOHSTHE

3KBUBAJICHTHOI'O HOBerHOCTHOFO TOKa?
[3], m. 7a: 5.21; 6.22.

Bapuant 9
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3anumure YpaBHCHUA Makcpenmaa ¢ Y4CTOM MArHUTHBIX 3apsAJ0B ©U  TOKOB.

CdhopmynupyiiTe MPUHIIKIT IEPECTAHOBOYHON JIBOHCTBEHHOCTH.
Onumure 0COOEHHOCTH PACHPOCTPAaHEHUS IJIOCKHX BOJH B Cpefie C MPOBOAMUMOCTHIO

OTIMYHOM OT Hyna. UYro moapazymeBaeTcss TMOJ JHWCIepcuedl W TIIyOMHOM

IIPOHUKHOBEHUS?
Yro noxpasymeBaeTcs MoJl MOBEPXHOCTHBIM COMPOTUBIIEHUEM PEAJIbHOTO MTPOBOIHUKA?
[3], m. 7a: 5.31; 6.33.

Bapuant 10
Chopmynupyiite TeopeMy €AMHCTBEHHOCTH JJisi BHYTPEHHUX M BHEIIHUX 3ajad

ANEKTPOJAUHAMUKH.

Onuiunre 0COOEHHOCTH paCIPOCTPAaHEHUS IUNIOCKUX BOJH B PEAIbHBIX TUAIEKTPUKAX?
Kakum 06pa3om onpeenstorcs noTepu B IPOBOAHUKAX ?

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

KonTpoannas padora 3

Bapwuant 1
Uro noapasyMeBaeTcs Mo AIEMEHTApHBIM dJeKTpudeckuM u3nydarenem (3ON)? Kakum

00pa3oM MOATBEPKAACTCS €ro OIU30CTh C U30TPOMHBIM U3ITydaTenem?
[Tosicaute pusnuecknii cmbica aemMmbl JIopeHiia. CBsi3b MEXy KaKUMHU BETMIMHAMHU OHA

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

Bapuant 2
Onumure MaTeMaTHYecKue Mpeodpa3oBaHus, B X0J€ KOTOPHIX OMpPEENsIeTCs BEKTOPHBIN

AJIEKTPUUECKUN MoTeHIran it 9.
Kak, ucrionb3ys nemmy JlopeHiia, aHaTUTHIECKH CPOPMYTUPOBATH TEOPEMY B3aUMHOCTH

JUISL DJIEMEHTAPHBIX U3JTydaTeaen?
[3], m. 7a: 11.10; 12.2.

Bapuanr 3
Onummre MaTeMaTH4yeckue MpeoOpa3oBaHus, B XOAE€ KOTOPBIX OIPEIEIISIOTCS

cocTaBJIstroIye Moyt DOU.
Kakum o0Opa3om u asi 4ero BBOASTCS SKBUBAJICHTHBIE UCTOYHHUKH JIEKTPOMATHUTHOTO

nossi? ChopmynupyiiTe cBA3b MPUHIIUIA SKBUBAJICHTHOCTH C MPUHIUIIOM | TolireHca.
[3], m. 7a: 11.11; 12.3.

Bapuant 4
Cohopmynupyiite noHsaTue OmkHe u jnanpbHedl 30H DODWU, cpaBHMTE CBOMCTBa

SJICKTPOMArHuTHOT'O ITOJIA B 30HAX.
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Uro coboit mpencrasinset snemenT [ tolirenca? Kakumu HampaBlieHHBIME CBOWCTBAMHU OH

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

Bapwuant 5
[Ipoananu3upyiite o0OmME BBIpAKEHUS AN cocTaBsiIommx momst DOOU um  ux

npeoOpa3oBaHHYIO (popMy B JabHEH 30HE.
ChopmynupyiiTe CTpOryt0 OCTAaHOBKY 3a1a4u AU(PAKIHH.
[3], m. 7a: 11.13; 12.5.

Bapuant 6
Haiite omnpenesneHue AuarpaMMbl HanpasieHHoctH OOW, wu  moctpoiite €€ B

MEPUAUOHAIIBHON U YKBATOPUAIBHOMN IINIOCKOCTSX B HOPMUPOBAHHOM BUJIE.
B uém cyrp mpubmmwkenus ['roiirenca — Kupxroda mpu pemieHune TudpakiimoOHHBIX

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

Bapwant 7

OOBsacHUTE TPOIECC BHIYUCIECHUS MOIITHOCTH U COMPOTUBIICHUS u3nyueHus DOU.
ChopmynupyiiTe ¥ ONWUIIUTE OCHOBHBIC JTalbl pEUICHWs 3amadyd Judpaknuyd Ha

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

Bapuanr 8
Uro noHUMaeTcs Mo AJIEMEHTapHbIM MAarHUTHBIM u3nydarenem (OMMN)? Kak noaydurs

BBIPAXKCHUC U COCTABJIAIOIIMUX ITOJIA 9MI/I, HCIIOJIB3YSA aHAJIOTMYHBIC BBIPAKCHUA JIA

DOU?
HOSICHI/ITG OCHOBHBIC HpI/IHI_[I/IHBI METOda FeOMeTpH'—IeCKOfI OIITUKU.
[3], m. 7a: 11.17; 12.8.

BapuanT 9
Vkaxxkure oTINYud U cxoncTBa moiied OO u OMU B manpHeH 30HE ¢ IOJIEM ILIOCKOM

BOJIHBI.
CdopMynmupyiiTe OCHOBHBIE OCOOCHHOCTH pelIeHUs AU(PPAKIIMOHHBIX 3a/lad METOJIOM

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

Bapuant 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
JUCIHUIIVIMHBI POOK

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. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE
JUCLHHUIIJIMHBI POOK

MarepHabHO-TeXHHUYECKOe 00eCIeYeHHE TUCIUIUTHHbBI BKIIIOYACT:

— naGopaTopHble MakeTbl M H3MEpPUTENbHOE O0OpYNOBAHHE  CHECUHATH3HPOBAHHOM
naGoparopuu (510-3) no gucunninne ®PB (3 nabopatopubie padotbl): ['4-114, '4-37A,
['4-80 - 2 wr., ¥2-8, B3-38 - 3wt., BMT-/I, [16-23A;

—  KOMIIBIOTEpLI CO CHELMANM3UPOBAHHBIM TIporpaMMHbIM obecriedennem LabVIEW (8
IT.) B creunanusupoBanHoi madopatopun (504-3) Juis BBITOJIHEHUS BUPTYAIbHbBIX

nabopaTopHbix padot o auctunanie PODK (3 BupTyanbHbiX padoThi).

[Tporpamma cocrasiiena B cootsercTBuM ¢ Tpebosannem ®I'OC BO no HanpasicHuo

11.03.01 PagunorexHuka.

Pabouyio nporpammy cocTaBuil npodeccop Kadeapet PT u PC

[aBpuiios B.M.

Pentensent (bl) 3aB. oraenoM paauorexuuku PIYTT «'HITIT «Kponay

Coxonos H.I'.

v

TIporpamma paccmorpena n ono6pena Ha 3acenanuu kapeaper PT n B
Tpotokon N 4/ % ot 40.0.4 /4 Topa
3aB. kadenpoii PT u PC % O.P. Huxurun.

PaGouas mporpaMMa paccMOTpeHa H 0100peHa Ha 3acelaHHH y4eOHO-METOANYECKOH KOMHCCHH

HaIlpaBJICHUS

[Tpotokon Ne ¢ ot S/ g2 /Z’r/ozxa /j

e

[Ipencenarenb KOMHCCHU i
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JIUCT NNEPEYTBEPKIAEHHSI
PABOUEI ITIPOTPAMMBI JIUCHUITIJIMHBI (MOLYJIST)

PaGouas nporpamma oj00peHa Ha -{'ég /Y yueGHblii roa
[Tporokos 3aceaans kadexpor No ¢ gr e L7 /rona

/7/77 L1700 0 er A7

3apesyromuit kaenpoi ﬂ =
PaGouast nporpasma o00peHa Ha yueOHbIH Toj1
[TpoTokos 3aceaanHs Kapeapol Ne oT roja

3aseyioninil kagepoi

PaGouas nporpaMma 0100peHa Ha yueOHDIH 1o/t

[Tporoko:n 3aceanns kapeapbr Ne oT roja

3asestyionnii Kaeapoii




IIpunoxxenue

Munucrepcrso o0pasoBanusi U Hayku Poccuiickoii Penepannu
DdenepanbHOE rocy1apCTBEHHOE OI0JKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHUs
«BiaauMupCcKHii rocy1apCTBEHHbIH YHUBEPCHUTET
uMeHH Asekcanapa I'puropsesuya u Hukousas I'puropseBuda CtoJ1eTOBBIX»
Baly)

HNucturyr

Kadenpa

AKTyanu3upoBaHHAs

pabouas nporpamma
paccMOTpeHa u ofo0peHa

Ha 3aceaHuU Kadeapsl

nporokon Ne ot 2016r.
3aBenyrouuii kadeapoit

(moanuce, ®UO)

AKTyajau3anus pado4deid nporpaMmMbl U CHUIINHBI

(HaHMeHOBaHHe TUCIUTIIHHBI)

Hanpasnenne noarotoBku
[Mpoduns/mporpaMma moArOTOBKH
VYpoBeHb BhICIIETO 00pa30BaHU

dopma 00yueHUs

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:




