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1. IEJW OCBOEHUS JACHUIIINHBI

L{esMH OCBOEHHSI THCLIHUILTHHBI «DHU3HKa paTHOBOIHY (®OPB) sBisAOTCA:

1. VcBOeHHe OCHOBHBIX MOHSTHIl TEOpEeM H TPUHIUIIOB TEOPHH JJIEKTPOMArHUTHOTO MO,

2. AHaiu3 3aKOHOMEPHOCTEH BOJHOBBIX MPOLECCOB, BKIOYAs SJICMCHTEI TEOpHH
JdpakMy ¥ H3Ty4eHHS:

3. Tlomydenue Ga3oBbIX H YIIyOJICHHBIX 3HAHUM Ul YCIEIIHOrO OCBOCHMS AMCLHUILIMHBI
npodeccuoHaIBHOTO KA, CBS3aHHBIX C pasHeIMH  cdepamu  JIEATETBHOCTH
crielMaJIncTa:

—  TIPOEKTHO-KOHCTPYKTOPCKOH;

&= Hp0H3BOL{CTBGHHO-TCXHOJOFH‘JECKOﬁ

- Hayqﬂo-nccneﬂOBaTe:lbcKoi?l;

—  CepBHCHO-IKCILIyaTallHOHHOM.

2. MECTO JUCHHMILUIMHBI B CTPYKTYPE OIOI BO

Jucumruinaa: Pu3rka pajnoBOJIH (®PB);
- ungexc: b1.B.JIB.14;
— BapUaTUBHAs 4YacTb, JUCLHILUIMHEL M0 BBIOODY.

VeremHoe OCBOGHHE JHCLMILIMHBI TIPeoaraeT 3HaHHe OOIHX pa3/iesoB BBICIIEH
MaTeMaTHKe, (U3MKH, OCHOB Teopuu ueneil. M3 crelManbHBIX — pasieion MaTteMaTHKH
CTYZEHTaM JOJKHBI ObITh M3BECTHBI OCHOBHBIE ONEPAIMH U TCOPEMEL BEKTOPHOI'O aHaJIn3a,
matpuyHas anredpa, TeopHs (GYHKIHH KOMIUIEKCHOTO IEPEMEHHOTO.

OcBoenwue JIUCTIUIITHHBI ®PB HeoOxoauMo, Kak TpeecTBYIONEeH, IS
MOCHeAYIOMHX MUCLMILUIMH:  «DJIEKTPOAMHAMHUKA ¥ pacrnpocTpaHeHue paguoBOJIHY,
«Yerpoiicrea CBY u anrenHs, «IIpoekTnpoBanue MHKPOJIEKTPOHHBIX YCTPOHCTB M

anTeHHy», «ONTHYECKHE YCTPOMCTBA B PATHOTCXHUKEY.

3. KOMIIETEHIIMH OBYYAIOIEI'OCH, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHMS JJUCUUIIIMHBI ®PB

B pesyinprate OCBOCHMS JMCLHIUIMHBL 0OyYaromuics JO/UKEH JIEMOHCTPHPOBAThH
CJIEIYIOIIHUE PEe3yIbTaThl o0pa3oBaHMs:
1. 3uarb:
—  OCHOBHbBIE YpaBHEHHS TIPUHLUIIEL H TEOPEMBI KJTACCHYECKOH TCOPHH DJIEKTPOMArHuTHOTO

IMOJIA,



CBOMCTBA DJIEKTPOMArHUTHLIX BOJIH B CcBOOOHOM MpOCTpaHCTBE H 3aKOHOMEPHOCTH HX
paccenBaHus Ha rpaHyle pas/zena Cpel:

3NIeMEHTHI TEOpHH AU(PAKLIUH U TEOPHU H3ITydCHHUS (OK-7).

VYMeTs:

MaTEeMATHYECKH OIMUCHIBATH MPOCTEMIINE BOTHOBBIE MPOLECCHI, B TOM YHCIIC TPOLECChI
M3JTydeHUs 1 AUpaKiny 3IeKTPOMArHUTHBIX BOJIH;

GopMyIHpOBaTh U pellaTh 3a1auu M3JTyuCHHA H pACIIPOCTPAHEHHS HIEKTPOMATHUTHBIX
BOJIH, KaK B CBODOHOM TPOCTPAHCTBE, TaK M B CJIOUCTO-HCOIHOPOAHBIX cpenax (OIIK-

5.

Brnaners:

METOJlaMH PCLUICHHA MPUKIAAHBIX 3a/lad KIACCHYECKOH TEOpHH SJICKTPOMArHHTHOTO
IOJIsl; OCHOBAMH MAaTE€MAaTHYECKOr0 MOJIEIMPOBAHUSA  OICKTPOMATHUTHBIX nojied B
3aayax U3NydeHHs 1 JUPPaKLHH, B TOM YHUCIIE, C TOMOILBIO DBM;

PAKTHYECKHMH HABBIKAMHM M3MEPEHHS JJICKTPOMArHHUTHBIX nojieii B (pU3NYECKHX
jajauax  paccesus, Bo3OyKICHHA M JAHDpaKIEH  C  [OMOMIBIO COBPEMEHHOM

usmepnrensuoit anmaparypst (OK-7, OI1K-2).



4. CTPYKTYPA M COAEPKAHUE JUCHHUIUINHBI ®PB

OB1ast TPYA0eMKOCTh AMCIIHILTHHBI COCTABIIET 7 3a4€THBIX CAMHAIL 252 yaca.

dopMsl
Bujibi yueOHoOH paboThl, TeKyLLIero
2| BKIIOYAN CAMOCTOATENBHYIO Obnem KOHTPOJIs
5 6 yueOHOH
| 2 paboTy CTyACHTOB & sor YCIeBaeMOCTH
No Paszen 5 2 M TPYI0EMKOCTh (B 4acax) pascE (1o nedensm
n/n| AMCLHILIMHbI 2| = @ o & oo TRBKIHSHESE cemecnmpa)
Ol 5| =8 S 2454 . | MHTEPAKTHBHBIX ) ’
x| S|EREZSY v| ¥ METO/10B opu
2l Z|Ega's a® Bl =| . NPOMEIKYTOUHOI
ilEdeg9Ed O| =| (suacax/%)
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1
BeeneHue
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Hap T ® 4 |1]02]05 18 0,32/36
napa-MeTpbl
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3 | OcHoBHbIE ypaB-
S 4|2 |04]05 18 0,32/36
JEKTPO/IH-
HAMHUKH
4 | Tpoupeassts 4|3 04|06 18 0,36/36
YCJIOBHS
5 | DHeprus
SHEKIPE 4140406 18 0,36/36
MarHUTHOIO
nosst
B | ESReE 4|5 |04]06 18 0.36/36
ypaBHEHMs!
7 | Tlnockue
snextpomaruut- | 4 | 6 | 04 1 0.6 18 0,36/36
HbIE BOJTHBI B =
0/IHOPOJHOM
M30TPOIMHOH 4 7 1 64 | 1,2 18 0,58/36
cpeae
8 | Boanossle sBne- | 4 | 8 | 0.8 | 1.2 19 0,72/36
i wee ETERE-IES 8 0,72/36
paszena  ABYX
cpen 4 11008 | 1,2 18 0,72/36
4 (11108112 8 18 3.6/36
g | LowepmuoprsSl | o | 13 ) 8 | 0.8 18 0,72/36
et
H3nyuenue 4 113108 12| 4 18 2,16/36
16| smexcrpamssriee [T IETEE | 1.2 8 0,72/36
Hblx BOJTH
11 | Ocuoeuble Teo- | 4 | 15| 0,8 | 1,2 18 0,72/36
PEMEL SRETRS 721718 | B | Ld 8 0,72/36
JIMHAMUKH
12 | OchoBbl Teopun | 4 | 17 08 |12 4 18 2,16/36
R st 4 | 18|08 |12 I8 0,72/36
IEKTPOMATrHHT-




| HBIX BOH

Bcero 12 16 | 16 | + | 18] 16/36 9K3aMeH

MaTpHIa cOOTHECEHHs PA3/1eI0B AHCHHILTHHBI H pOPMHPYEMBIX KOMIIETEHIHH

KomnereHuuu KonuuecTBO KOMIIETEHIIUA
TpyroeMKoCThb
Pa3znen aucuuIuiMHbl o s
A A (B yacax) r S
=4 =
@) Q
1 0,2 i 1
2 0,7 + 1
3 0,9 i 1
4 1.0 + 1
5 1,0 < |
6 1.0 *h 1
7 2.6 + s
8 16,0 7 F
9 2,0 + + 2
10 8.0 5 + 2
11 4.0 + + 2
12 8.0 * o 2
i t~
Bec komneTeHIHH & :?L
= 1 ]
Ne n/m Tembl MpaKTHYECKHX 3aHATHI TpyaoemkocTsb (B
yacax)
1 YpaBHenue Makcpelna 3
2 [Tnockue 31eKTpPOMarHUTHHIE BOJIHEI 3
3 OtpakeHHe U MPEJOMIICHUE IUIOCKHX JICKTPOMAIHUTHBIX +
BOJIH
4 DreMeHTapHBIC H3/1yYaTe/In 3
5 Nutepdepenius u Audpakius 3ICKTPOMArHHTHBIX BOJIH 3
TpyaroemKocTs (B
Ne n/n Tembl gabopaTopHbIX padoT PR (
qyacax)
| OTpakeHHe ¥ MPEeJIOMIICHUE 3JIeKTPOMArHUTHBIX BOJIH Ha g
rpaHuLe pasjiena UdJIeKTPHYCCKUX Cpel
2 DeMeHTapHble H3J1y4aTelu 4
= JIupakiust TIOCKOH 2IEKTPOMArHHUTHOM BOJIHBI HA A
2
METAJUIMYECKOM KPYTOBOM LIMJIMH/IpE 1




5.0BPA30BATEJIbHBIE TEXHOJIOT'UH

5.1. AKTHBHBIE ¥ HHTEPAKTHBHBIE (HOPMbI 00yUEeHUS
C uensto (GOPMHPOBAaHHUS U Pa3BUTHS npo(ecCHOHAILHBIX HABBIKOB CTY/ICHTOB B
yyeGHOM IIpoIlecCe HCIONBb3YIOTCA aKTHBHBIC H MHTEpAaKTHBHBIC (OPMBI  ITPOBEICHUA
ayJIMTOPHBIX 3aHATHH U BHEayuTOpHOH padoThl.  OObeM 3aHATAH, MOPOBOIUMBIX C
HCTIONB30BAHHEM MHTEPAKTHBHBIX (OPM, COCTAaBISIET 6 4acOB JIEKIHOHHBIX 3aHsATHH, 4 Yaca
nabopaTOPHBIX U 6 4acoB MPAKTHUCCKHUX sapaTHii, 20 BHEAYyIUTOPHBIX YacoB /Ul BBINOTHEHHA

TpeX JIOMAUIHUX KOHTPOIbHBIX paboT.

5.2. CamocTosiTeNbHast paboTa CTy/ACHTOB

CaMOCTOSTeIbHAS paboTa BKIIOUAET JAOMAIIHIOW PadoTy ¢ JIEKLIMOHHBIMU MATCPHATAMH
¢ LeNbIo paciupenus v yriyOieHns TEOPETHHCCKHX 3HaHUil, MOJrOTOBKY K BBINOJHEHHIO M
samETe 1a00PATOPHBIX PaboT, MOATOTOBKY K IPAKTHYECKUM 3aHATHAM, BBIIOIHEHHC 3a/1aHUH,
[peJyCMOTPEHHBIX ~ JOMAIIHUMH  KOHTPOJIbHLIMHU paboramu.  HeoOxoammbie s
CAMOCTOATE/IBHOH Pa0OThl MCTOYHHKH M IIAKEThl MPHKIALHBIX TPOTPAMM BKJIIOYECHBl B
5NeKTPOHHOM BHIe B yueOHO-METOIMYECKUH ~KOMILICKC, COMPOBOKIAIOMMH  IMCIUILIUHY.
JdpexTHBHOMY  XapaKICpy CaMOCTOSTEIbHOH  paboThl CroCOOCTBYIOT — EKCHECILHBIC

KOHCYJIbTAllHH.

5.3. KOMIbIOTEpHBIE TEXHOIOTHH 00yUeHHUSI
Tl r1yGOKOro M KaueCTBEHHOTO OCBOCHMS JMCIHILIMHBL CTYACHTAMHU PeI0CTABIACTCS
)eKTPOHHAs BepcHs y4eOHO-METOIUUCCKOro KOMILIEKCd, BKJIIOUAIONIEr0: KOHCIEKT JICKLHH;
COOPHMK 3ajiau; METOJMYECKHE YKasaHusi K JICKIHAM, K NpaKTHYeCKUM paboTaM, K
n1abopaTOPHOMY IPAKTUKYMY H caMocTosITeIbHOH paboTte; cOOPHHUK KOMIBIOTEPHBIX IPOrPaMM
Ui TIOJTOTOBKH K J1a0OpaTOpHBIM 3aHATHAM; paGouyi0 MpOrpaMMmy; CITMCOK BOIPOCOB K

JK3aMeHy; 3a/aHHs KOHTPOIBHBIX pabOT; TeCThI /U1 IPOBEPKH OCTATOTHBIX 3HAHHUA.

5.4, Jlexuuy npuriam€HHbpIX CIELUAINCTOB
B pamkax kypca @PB npesycMOTpeHbl BCTPEH €O CreLMATMCTaMH, B 4aCTHOCTH:
— JIOKTOPOM TEXHHYECKHX HayK, npodeccopom Kademper AY 1 PPB MDH, r. Mocksa
CazonoreiM JI.M.;
—  fokTOpoM  (u3.-MaT. Hayk, npodeccopom Baaaumupekoro ¢uimmana PAHX n I'C npu

npesuerte PO Pay B.I.



5.5.PeliTuarosas cucremMa o0y4eHuUs

st 3a04HOM HOpMBI 00yUeHUs PEHTHHI-KOHTPOJIb HE IIPOBOAUTHCA .

6.OIIEHOYHBIE CPEJCTBA ISl TEKYLEIO KOHTPO.JISA YCIIEBAEMOCTH,

P IRV R R SR

MPOMEJKYTOUYHOI ATTECTAIIMU MO UTOI'AM OCBOEHMUS1
JIACUMILIMHBI 1 YYEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSITEJIBHON PABOTHI CTYJIEHTOB

6.1.Borpocsl K 3K3aMeHy.

BeKTOpbI 2JIEKTPUYECKOTro MoJIst ( Kouncnext nekuuit (KJI) ¢.4-6).
Bekrops! marautHoOro nojs (KJI ¢.6-9).

Knaccuduxarus cpen (KJI ¢.9-10).

'paduueckoe uzobpaxenue nonei (KJI ¢.10).

[Torennmanbuble 1 uxpesbie noms (KJI¢.10-11).

Vpasnenue HenpeprsrocTr (KJI ¢.12-1 3

3akoH coxpanenns 3apsaa (KJI ¢.13).

Tperbe ypaaenne Maxcsesa (Kl c.1 3-14).

Yerseproe ypasHenne Maxcsemna (KJl c.14).

. ITepBoe ypasuenue Maxcaesna (KJI ¢.14-16).

. Bropoe ypasnenne Makcsesna (KJI c.16-17).

. 3axon Oma B auddepenimanbsroii popme (KJI ¢.17-18).

. VToYHeHHe TOHSTHS O PoBoAHKKaxX U audnexTpukax (KJIc.1 8-19).

_Tlonuas cucrema ypaaenuit Maxcaenna (KJI ¢.21).

. Knaccudukanus 371eKTpOMarHUTHBIX SIBJICHUH (KJI ¢.21-23).

. YpaBuenue Makcpe/lia U CTOPOHHHE TOKH (KJI ¢.22-24).

. I'pannusble yCIOBHUs U1 HOPMAJIBHBIX COCTABJISIOUINX BEKTOPOB NEKTPUUECKOrO MOJIs.

[loBepxHOcTHBIE 3apsiybl (KJI ¢.25-27).

. rpaHH‘{HbIe yCJI0BHA [T KacaTeJIbHBIX COCTaBJIAIOIIAX BEKTOPOB DJIEKTPUYECKOI'O T1OJIs

(KJ1 ¢.27-28).

. ['paHudHbBIe YCIOBUS UL HOPMAIBHBIX COCTABIIAIOIMX BEKTOPOB MATHUTHOTO nosist (KJI

¢.28-29).

" rpaHI/I‘-IHb]C yclIoBUA I KacarebHbIX COCTaBJIAIOIHUX BEKTOPOB MArHUTHOI'O I1OJIA.

TTosepxHocTHbIH TOK (KJI ¢.29-31).

TlonHas cucTeMa TIDAHMYHBIX YCIOBHH. ['paHMYHBIC yCJIOBHA Ha IOBEPXHOCTH

uneansroro nposojaauka (KJI ¢.31-32).

. Bananc snepruii 2J1eKTPOMarHuTHOIO 1015 (KJI ¢.32-30).

_TInoTHOCTS 3HEpruu sexrpomaruuTHoro noms (KJI ¢.36-37).

. CKOpOCTb pacrnpoCTpaHeH s SHEPIUH dIEKTPOMArHUTHOTO MO (KJ1¢.37-38).
. VpaBHeHHe MaKcBea [1Jisi MOHOXPOMATHIECKOTO MO (KJI ¢.38-41).

. YpaBuenue Oamanca JUisi CPeIHEH 3a 1epHO MOLIHOCTH (KJI¢.41-42).

. YpaBHenue Oajnanca ajs xomrtexcuoit motnoctu (KJT ¢.44-47).
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Teopema eIMHCTBEHHOCTH [UIsl BHYTPEHHEH M BHEIIHEH 3a/1au dJIEKTPOAMHAMHUKU (KJI
¢.49-53).

Vpasuenue ['ensmronbia (KJI ¢.49-50).

DNeKTPOAMHAMHYECKHE OTEHIHAbI VIS KOMIIIEKCHBIX aMITIATY /L (KJ1 ¢.50-53).
Pemenue neonuopoanoro ypassenus I'ensmronsua(KJI ¢.53-54).

Ypasaenue MakcBeslia ¢ y4€TOM MarHUTHBIX TOKOB M 3aps/10B (KJI ¢.55-57).

[L10CKHe BOTHBI B OHOPOHOM H30TponHoi cpeae Ge3 noreps (KJI ¢.57-62).

[LT0cKHe BOJIHBI B OAHOPOLHOMN H30TPOMHOMN Cpesie ¢ MPOBOANMOCTBIO OTIHYHOH OT HyJIs
(KJT ¢.62-67).

DIeKTPOMArHUTHBIE BOJHBI B pealbHBIX ANAIEKTPUKAX (KJT ¢.67-68).
JIeKTPOMArHUTHbIE BOJIHBI B PeaIbHBIX IIPOBOIHUKAX (KJI c.68-70).

Monspusanus oy (KJI ¢.70-71).

[LrockHe BOJIHBI, PACIPOCTPaHAIOIIHAECs B TPOU3BOJIBHOM HalPaBIcHHH (KJ1 ¢.71-72).
[lazeHne MIOCKON BOJHEI HA TpaHMIly pasjesna JBYX /MIJICKTPHKOB (HOpMalbHAs
nosspusanus) (KJI ¢.72-75).

[lazeHde MIOCKON BOJHBI HA IPaHMIly pasiena JBYX JMIJICKTPUKOB (mapajieibHas
nonspusanus) (KJI ¢.75-78).

VC/I0BHE [OJIHOTO MPOXOK/EHUS BOJHBI BO BTOPYIO cpeiy. Yrox Bprocrepa (KJI ¢.78-
80).

[TonHOe OTpakeHHE OT IPAHHIBI pasjiesa ABYX cpeil (IBE JAUDJICKTPHYCCKHE cpejibl) —
noxnte B nepsoii cpene (KJI ¢.80-85).

[lonHOE OTpakeHME OT IPAHMIbI pasjielia ABYX Cpeil (1Be AMIICKTPHUCCKHUE cpeabl) —
nose Bo Bropoii cpene (KJI ¢.85-87).

[ToiHOe OTpakeHMe OT TIPAHMIbI pasjena ABYX cpei (AMIIEKTPHK H u/1eanbHbIN
nposoauuk) (KJI ¢.87-88).

[MajeHue TLTOCKO# BOJMHBI Ha rpanuily roriomatomei cpenbl (KJI c.88-89).

[Tajienue IIOCKO BOJIHBI HA TPAHHILY XOPOIIO POBOIIEH CPeIbI (KJT ¢.89-90).
Ipubmuxennble rpannunble yenosus [lyknna-JleonTopnya (KJI ¢.90-91).

SIsnenue nosepxHoctHoro 3 dexra (KJI ¢.91-92).

[Totepu sHepruu B npoonukax (KJI ¢.92-93).

DKBHBaJICHTHBI MoBepxHOCTHBIH TOK (KJI €.93-94).

[ToBepxHOCTHOE conpoTusienue nposoaruka (KJI ¢.94-95).

JsieMeHTapHBIl 1ekTpuyeckuit u3nydarens (KJI ¢.95-96).

BeKTOpHBI  dJIEKTPUYECKHil  MOTeHUMan JUls  SIEMEHTAPHOro  SJICKTPUHCCKOTO
u3ayyarens (KJI ¢.96-97).

COCTaB/IAIONINE HNEKTPOMATHUTHOTO OIS IEMEHTAPHOTO SJIEKTPHUCCKOrO H3/TydaTe/i
(KJI ¢.97-98).

Bk | IaIbHsIs 30HbI 3IEMEHTapHOro d1eKkTpudeckoro usnydaress (KJI ¢.99-100).
JluarpaMma HanpaBIeHHOCTH 3JEMEHTApHOTO JJIEKTPHYECKOro H3jIydare/ (KJI ¢.100-
101).

MOIIHOCT M3JNYYEHHS DIEMEHTAPHOTO JJIEKTPHUECKOTO M3ITydaTe/Id. ConporusieHne
m3nyuenus (KJ1¢.101-103).

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

JneMeHTapHBIi mieneBoii uayyaress (KJI ¢.103-106).

Jlemma Jlopenua (KJI ¢.107-109).

Teopema B3aMMHOCTH JJIsl 5JIEMEHTAPHBIX U37ydaTerneH (KJ1¢.109-110).



62

63
64
65
66
67
68
69

JKBUBAICHTHbIE HCTOYHHKH dIeKTpoMarHuTHoro noss. [Ipunnmn [oirenca (KJI ¢.110-
112).

Anement [oiirenca (KJI ¢.113-116).

Crporas noctanoska 3agaun jgudpaxiuu (KJI c.116-118).

Jludpakius m10ckoi BonHbl Ha kpyrosom muinnape (KJI c.118-123).

ITpubmwkenue I'oiirenca-Kupxroga (KJI ¢.123-125).

I'eomerpuueckas onruka (KJI ¢.125-128).

Meton kpaesbix BosH (KJI ¢.128-130).

['eomerpuueckas teopus audpakimn (KJI ¢.130-132).

6.2. Texymmii KOHTPOJb. TeCThl /Uil KOHTPOIIsS 3HAHUH IO JIMCLMILTHHE «Dusnka
PaJHOBOJIHY.

JUis TecTHpOBaHMA MOAroTOBNeHO 10 BapuaHTOB 3aJaHHM, KakKA0¢ H3 KOTOPBIX

COZIEPKUT 4 TEOPETHYECKHX BOMIPOCA U3 PasHbIX Pa3/IeioB.

1.

Tecr Nel
Bapuant 1

JITA KaKoro Kiacca 3MeKTPOMArHHTHBIX SBICHHMH CHPaBe/UIMB 3aKOH TOJHOIO TOKa B
cenytomeit opme: § Hdl = [ °dS; rotH = Vit
1) CranuoHapHOro;

2) HecranmonapHoro;

3) KBazucranroHapHoro.

Kak CBA3aHO HAIpaBJCHHE [1EPEHOCA MOILIHOCTH ¢ OPHUEHTALMCH BEKTOPOB EunHB
TJIOCKOI OJHOPOHOM BOJIHE?

1) TleprieHANKYISPHO MJIOCKOCTH PACTIONOKEHUs BEKTOPOB EunH:

2) CoBriaaer ¢ BeKTopoM E;

3)Cogmasaer ¢ BeKTopoM H.

[MosicHuTe (PHU3MUECKOE COAEPIKAHHE 3a/adi PACCEAHMs MIOCKOH BOJIHDI rmajaroled Ha

IJIOCKYIO IPaHULly pasjelia cpe/l.



1) ®usnyeckuii CMBICT OCHOBAH Ha TPAHHYHBIX YC/IOBHSX M YCIOBAH H3JTyHdCHUA,
COTIACHO KOTOpPOMY B030YyXKaemas IOBePXHOCTh MOPOKAAET JIAIIL YXOJAIIHE OT Hee

BOJIHBI: OTPaKCHHBIE U IIPEJIOMIICHHBIC,

2) ®DusuyecKuil CMBICI pelleHWd OCHOBaH Ha HCIOJb30BaHHN JICMMBI Jlopenna u
TeopeMbl SKBUBAIEHTHOCTH, COTTIACHO KOTOPBIM BO30Y2K1aeMast MOBEPXHOCTb MOPOKIACT

JIMIb YXOoOda1ue oT Heé BOJIHBI: OTPAKEHHBIC H MPEIIOMIICHHLIC,

3) ®usuyeckuii CMbICA  pelIeHMH OCHOBaH Ha  MCMONb30BAHAM  NPHHIUIA
[ePecTaHOBOYHON BOWCTBEHHOCTH M TEOPEMBI B3aMMHOCTH, COTJIACHO KOTOPLIM
Bo36y’KaaeMas MOBEPXHOCTb IIOPOIKIAET YXOLslMe OT Hed BOJHbLI OTPAKCHHBIC H

pPeIOMJICHHBIC,

UTo MOHUMAETCS MO/ TIIOCKOH 3JIEKTPOMArHUTHOH BOJHOH?
[Tonx IUIOCKOH MoJpasyMeBaeTcss BOJIHA, PACNpOCTpaHAIOIIasCs BOIB JIMHEHHOM
KOOPAMHATHI ¥ B 11000H (HUKCUPOBAHHBIH MOMEHT BPEMEHH HEH3MEHHAs B IIOCKOCTH,

HepreH UKy IAPHOM 3TOMH KOOp/AHHATE!

w_ T a _a G
1) 11 = lz1l, Ez = Hg =0;a=a=0;5=#0;
2) T = 1z, Ex, Hit0; 3=, # 0i5- = 0
3) 0= Enz; E~=H.=0; ;_x’j_y 3"—"0;% =
BapuanT 2

Uctokamu (CTOKaMH) KaKoro BEKTOPa 3JIEKTPUUECKOrO IOJis SBJAIOTCA Kak cBOOO/IHBIE,
TaK U CBSI3aHHBIE HJIEKTPUUCCKHE 3apsi/Ibl?

D) E;

2) D;

3) P.

Pasnuuatotcst M (asoBas CKOPOCTh M CKOPOCTh PAacNpOCTPAHCHUS OSHEPTHH U
OTHOPOAHOM IJIOCKOH BOHbL B cpejtax 0e3 moTeph U B MOTTOMAIOIHX cpenax”?

1) Viplo=0>Vploz0; Valo=0>Vsloz0;

2) Vilo=0=Valo0; Volo=0=Vslo0;

3) Voplo=0<Vploz0; Vslo=0<Vsoz0.



3

HpH Kakux YCJIOBHAX B 3ajaye paccesaHu:d [UIOCKOH BOJIHBI Ha TpaHUdle pasjciad

JMOTEKTPHYECKUX CPEl OTCYTCTBYET OTPaKEHHas BOHA?
1) npu napauIebHO# NONAPU3ALHY, 1EO= Jeater

2) IpH HOPMAIBHOM TONAPU3ALINH, 1gP= VHafiy

3) mpu KpyroBoii MoIspU3aluy, sing=na/ni.

Uro Takoe DIEMEHTApHbI 3JIeKTPUYECKHil M3TydaTenb H KakOBbI €r0 HANpaBJICHHBIC
cBoiicTBa?

1) nHHEHHbIHA TPOBOJIHUK C MEPEMEHHBIM dIEKTPUIECKIM TOKOM, JUTHHA KOTOpOro 1<<h;
F(0)=sinf; F(p)=1,

2) NPOBOIHHK C MEPEMEHHBIM IEKTPUUECKAM TOKOM, umaHoit 1<<; F(0)=1; F(p)=sinb;

3) dparMenT (HPOHTA PACTIPOCTPAHSIOMICHCS BOJTHBI (AS<<)2); F(0)=(1/2)(1+cos0).
Bapuanr 3

Kak BbIPa3suTh CPEIHHIl 3a MEPHOA IOTOK MOLIHOCTH HYepe3 3aMKHYTYO MIOBEPXHOCTH S,

OrpaHMYMBAIOLILYIO 00beM V, BKJIFOYAIOLIMH CTOPOHHHE HCTOUHHKH?
a)Pyp = Re gSS 1ds;
6)Pgep = gSSH ds;

B)Pg,, = [, 11dS.

B 4eM COCTOMT IIABHOE PA3JIHUKE BOJIH B HENOIIOMAIOLIMX H MONIOMAIOLIIX cpenax?
1) 6£0: Vg, Va, Ze~f(0);
2) 6=0: Vg, Vs, Ze~f(0);
3) 6#0: Vg, Vo, ZeH().

[Ipy Kakux yCJIOBHAX B 3ajaue paccesHus [UIOCKO# BOJHBI Ha TpaHMile pasjena
JMAIEKTPHYECKHX CPejl OTCYTCTBYET MpeloMIIeHHAs BOJIHA?

1) ni>n2, O>Qxp;

2) n1<n2, @>Qxp;

3) ni<n2, @<Qxp.

B ueMm 3ak/oyaercss OCHOBHBIC pa3idvNAs [oJig  2JIEMEHTApHOIo 3JIEKTPHYECCKOTO

w3nnydaresis B OikHel v JanpHen 30Hax?



1) yr>>1: Eg, Hy~f(1/r); Eo/H =Zc, M=RT:
2) yr>>1: Eg, H,, E.~f(1/™); n>2, Pralm.

3) yr « 1: Eg, H,~f(1/rn); Eg/Hy = = 7,11 = Rell.
Tect Ne2
Bapuanr 1

1. Bcera Jii BEKTOPA HAIPSKEHHOCTH M HHYKIHH KOJTHHEAPHBI?
1) E||D, H||B B n3oTponHbIX cpejax;
2) E||D, H||B B aH#30TPONHbIX CPe/ax;

3) E||D, H||B B rupoMarHuTHbIX Cpe/iax.

2. MoryT mu SIeKTPUYECKHE M MArHMTHBIC COCTABJIAIONIMC TOJA IIOCKOH BOJIHBI OBITH
cuH(pa3Hbl IPH PACIPOCTPAHEHUH B rorJoarolei cpeae?
1y Hers
2) [Ha;

3) Ilpu neiicTBUTEILHOM 3HAYCHHH VA

3. Uro takoe Hanpas/semble BoJIHbI? Korja OHU ABJIAOTCA [1IOBEPXHOCTHBIMHU?

1) BonHa, pacmpocTpaHAOWAsCs BOJIb TPAHUIEL Pa3icia. Harpasisemas BOJHA ¢
SKCIIOHEHIMANTBHO yOBIBAIOas B HOPMalbHOM HAMPABICHHA K HaIpaBIAoIIeH
[IOBEPXHOCTH;

2) Bonma, pacnpoCTpaHSIOMAsCs MePreH/MKYISPHO IPaHHIE! pasjena cpejl; BOJIHA
3KCIIOHEHIHAIBHO YObIBAOIIAs B HATIPABICHHH PACIIPOCTPAHCHHA,

3) Bosnna, pacnpoCTpaHsOmascs B0k JIMHEIHON KOOPAMHATHI; BOJIHA C HEN3MEHHBIMH

napaMeTpamu B IJIOCKOCTH [epHeHANKY/IPHON HANPABJICHUIO PACIIPOCTPAHCHHU.

4. Kak HaiiTH moje OJIEMEHTapHOr0 MAarHMTHOTO H3Iyuareis, HCHO/b3ys MPUHLAII
repecTaHOBOYHOM JBOMCTBEHHOCTH?
B BBIPOKCHUAX JUISL NOJIS SICMCHTAPHOrO DJICKTPHUICCKOTO u3jrydaresnsi OCylICCTBHTh

3aMCHBbI!



1

2

BapuanT 2

Kakoii xapakTep OyieT UMeTh JHJIEKTPHYECKas MPOHUIACMOCTh: CPE/Ibl HEOIHOPOIHOMH
H30TPOMHOMN M CPEIEl OJAHOPO/IHOM AHU30TPOIHON?

1) e=f(P) ; e=]fe]l;

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

3) e=fel| ; e=£(P).

KakuMm COOTHOILUEHHEM CBsi3aHbl IIONEPEUHBIE COCTABJISIONIME IJIOCKOH  BOJIHBI,

PACIPOCTPAHSIONMIEHCS B MOJOKUTEILHOM HaIPABICHHE KOOP/MHATEI Zi

1) By = 1/2[12E);

B Kakix Ipeenax JeKUT 3HadeHne (asoBoi CKOPOCTH HAMpaBJIseMOH MOBEPXHOCTHOH
BOJIHBI HA FPAHHIIE Pa3Jielia THIEeKTPHUECKHX cpea’?

1) vor<vp=<voz;

2) VoI>VP>V02;

3) c<vgp<v02.

Kak BLIYMC/IATH MOIIHOCTh M3JIYUEHHS JIEMEHTAPHOTO 3JICKTPHUYECKOro W MarHUTHOTO
u3yqateneit?

1)PEcp = ﬁg ﬁcp d§=

2)Pscp = [T dS:

Bapuanr 3

Kaxum FpaHH‘IHbJM yCHOBHHM y,.f_IOB.TieTBOpS!}OT HOpMEL’-[}:HbIe U TaHI'€HIIUAJIBHBLIC
COCTABIAIOLINC C-)HeKTpOM&I‘HHTHOTO oS Ha rpaHHﬂ,e pa3acia cpen ¢ PHSHHHHBIMH
9/1eKTPOIMHAMHUYECKHMH TapaMeTpaMu?

1) E1=Ear; Hie=Hax; D1n=D2n; Bin=Ban:

2) Di=Dar; Bi=Bar; Ein=Ean; Hin=Han:

3) Ei1=E2r; Hin=Han; Din=D2n; Bin=Ban.



2.

4.

Kak BbIrsiauT (asoBblii MHOKHUTEIb IIIOCKOH BOJIHBI, PACIIPOHSIONICHCS B HANPABICHIH
7', cOCTAaBIISIOLIEM C OCSIMH JIEKAPTOBON CHCTEMBI KOOPAHHAT YIJIBI Py, Py, ©,?
—jkz' — p—Jjk(xcos@x+yco +ZCos@z).
1)81 _eJ'(C PxtYCOsPy 402)’
eIk = e~ Ik(XtgQx+ytgex+ztgez).

3) e-—jkz' — e—jk(xsinqox+ysin(px+zsinqoz)'

Kak cBsi3aHbl MeKIy coboil (asoBas CKOPOCTh H CKOPOCTH PAcIpOCTpaHeHHs SHEPruu
HAIpPABIAEMOH [OBEPXHOCTHON  BONHbBI, CYLIECTBYIOUIEH Ha rpaHuLe pasiesa
JTUAJIEKTPUYECKHX cpea’?

1) vovs = vy

2) veo=vs

B,
3) vgVy = Vi

UYro noHMMAaeTcs TOJ COMPOTHBICHHEM H3IIy4€HHs SJIEMEHTAPHOIO 3JIEKTPHUECKOrO

n3nydarens? Kakos ero dusndeckuit cmpic?

1Py, = I°Ry/2;1° = const,Ry T Pygp

2)Psep = U /2Ry ; Um = const, Ry 1= Py L

3)P2cp = (RE/Z) @5

1.

PR
Hym| dS:i Rg T= By 1.

Bapuaur 4

Kakie rpaHidHbIC YOIOBHA BBIOIHAIOTCS HA IOBEPXHOCTH HCATBHOTO MPOBOHMKA?
1) E1r_—0, H1|'|:0;

2) E1n=0; Hi.=0;

3) 1ok = Z, [1nH1].

Omnpejienure MOIAPH3AIMIO [JIOCKOH BOJIHBI, pPacIIpOCTpaHsIOLIel BO/Ib KOOPAUHATBI Z

1 00pa3oBaHHYIO HAJOKEHHEM [BYX OPTOTOHAIBHO MOJAPH3OBAHHLIX BOJH OJIHOI'0
HanpaBJIEHHUS: Em = Eml + ﬁmz = (TxA + in)e'j"z, eciii (azpl BOJH COBNAJLAIOT
(A = Ae/®, B = Be/%):

1) nunenHa;

2) Kpyrosas;,

3) snnUNTHYECKAS.



3.

Kakie 0COOHHOCTH HAGIIONAIOTCA B Cilydae HAKIOHHOTO MAjeHMsl IIOCKOH BOJHBI U3
JMANIEKTPUKA Ha TIOCKYI0 HICAIbHO TPOBOJISIILYIO MOBEPXHOCTBH?

1) moJHOE BHYTpEHHEe OTpaKEeHUe IIPH JF0OOM Yrile NajeHns;

2) MoJNHOE BHYTPEHHEE OTPAKCHUE NP P> Prp;

3) mosiHOE BHYTPEHHEE OTPAKCHUE TIPH P=Qk.

YTo MOHUMAIOT MO IIOBEPXHOCTHBIM COIMPOTHBIICHHCM POBOIHHUKA?
1) Zs Ep = ZSP;
2) 25, E=2c[H, 1)

3)Rg, Pgp = (1% +Ry)/2.
Tect Ne3
Bapuanr 1

Kakoe cOOTHOLIEHHE MOYKHO paccMaTphBaTh B KauyecTBe KpUTEpHs [CICHHA cpen Ha

IIPOBOJHMKH H JINIIIEKTPUKA?

a

<« 1 — AUINEKTPUKH:

a
1) — > 1 — 1pOBOJHHKH]
Weég weq

2) 2.8 1= MIPOBOIHHUKH, 7 > 1 — UINEKTPHKHY;
WEg weq

3) L x0-= IPOBOIHMKH; = 00 — JIUDJICKTPHKH.
weq wey

OnpenennTh MOJSPH3ALHIO JIOCKOH BOJIHBL, pacrpoCTpaHsioencs: B10Ib KOOP/HHATDI
Z, 1 00pa3’oBaHHYI0 HAJOXKEHHEM JBYX OPTOIOHAILHO MONAPH3OBAHHLIX BOIH OJIHOTO
HanpaBIeHs: Ly = Epy + Epp = (1A + 1,B)e™/**, npu oauHAKOBBIX aMIUIMTYax
(A = C) u (azosom pazmuunu 90 A = Aei®, B = Bel(0=907,

1) kpyrosas mpaBasi;

2) Kpyrosas JieBas;

3) anunTHYecKast;

Kakxue 0COOSHHOCTH HMMEET [IPEJIOMJIEHHAs BOTHA MPH IaJICHHH JIOCKO#M BOJIHBI Ha
rpaHuIly noruomaomei cpeusr?

1) On=QPn;

2) on=@o:

3) en=0;



4. 3aueM BBOJMTCS TOHSTHE SKBHBAIEHTHOro MoBepXHOCTHOro Toka? Kakum oOpasom
ONpeJieNIseTCs ero BeauunHa?
1) 19 YIIPOLIIEHHS pacueToB; J° = [lnﬁu]
. DT =& Fdl
2) ais yrounenus pacyeros; [, j0d S = $ Hdl,

3) Juls TIOBBILIEHHUS JIOCTOBEPHOCTH; PRe= gk,
Bapuaur 2

1. Kakoif xapakTepHOil 0COOEHHOCTBIO ¢ TOYKHU 3PEHHs PACTIPE/IC/ICHNUs 3apsiloB obsa1atoT
cpejibl ¢ MPOBOAMMOCTBIO OTJHYHOMN OT HyJis?
1) p°(p,0) = p°(p, 0)e (72
2) 0°(p,t) = p°(p, 0)el Ve
3 p*(p,0) = p°(p, el 7o)

2. C KakuMH OCOOEHHOCTSMHM CBSI3aHO PAacNpPOCTPAHEHHE IUIOCKUX BOJH B PEAIbHBIX

JM3JIEKTPUKax?

1) tg6 < 1; B = w\[ugeq+ (1 +1g28/8); vo =vy = vo/(1 +tg?6/8):

w O e
& = (5) :;—HHCHSPCHﬂ BBIpakeHa c1ado;

Dtgd > LB =a=wuo6/2; vo =V3 = J2w/ueo;
A = 21/ flig0 ; - AUCTIepCHs BBIPAXKEHA CHIIbHO;

3)tgd = 0; f = W\/Ha€as Vo = V3 = Vo A = vy/f- naucnepcus OTCYTCTBYET,

3. B uéM coCTOUT NPHOIMKEHHOCTD IPAHHYHBIX YCIOBUH [{ykuna-JIeonToBHYA?
1y Tl = Zia | Tl s w2 O
kqising

3) E‘SP = EgaATJ_{H)P Sin ‘;On = kl/kz sin Q.

4, B uém duzuyeckas cyTb IPHHLHAIIA KBHBAJICHTHOCTH?

3aMeHa M3BECTHOTO PACTIpeie/IeH s [0 Ha MoBepXHOCTH: Eg, H - pacripe/Ie/ieHueM

SKBHUBAJIEHTHEIX CTOPOHHHX UCTOYHH KOB:



Bapuanr 3

1. MOoKeT JIi MOIIHOCTh CTOPOHHHX HCTOYHHKOB OBITh OTPHIATETLHON BEJIMYNHOMN?

1) aa, Per<0, ecu EJ*" > 0;
2) na, P«<0, ecu Ej*" < 0;

3) met, Pe>0 — Beerja.

2. C KakuMH OCOGEHHOCTSMH CBS3aHO DAaclpOCTPAHEHHE IUIOCKHMX BOJH B PEAIbHBIX

MPOBOAHHKAX?

2w

) tgd>>1, B = a = JWpa0/2; Vy = V5 = = A= ;:ag - JIMCIIEPCHS BBIPAKEHA

CHIIBHO;

2 20
2) tgé<<l;f = w yasa-(l-k%);v¢=v3=vu/(1+—tg8—b); A= (0/2) i—z

JMCIIepCcHs BhIpaKeHa ¢j1abo;
tg? &
3) tgd =0;f = w\lUata (1 +—8—); Vo = V3 = Vo, A = Vo/f- mucnepens

OTCYTCTBYET;

3. Kak BINIAIUT NpUO/IMIKCHHBIC TPAHHYHBIC yCIIOBHS [1lyxuna-JleonToBu4a?

1) ToBye = Zeo| Tl
D E; = E;p; Hip= Hypi Din = Dyn; Bin = Bon;
3)(D1n = DZn) = TDI [inEI] - [ingz] = —]_mi (Bin — an) =™

AN AR

4. Yro coboii mpencTaseT anemeHT [tofirenca? Kakumu HanpaBICHHbIMI CBOMCTBAMH OH

obnanaer?



1) anement dpouTa pacnpoctpansiomeiics oanbt: F(0)=(1/2)(1+cos):

2) NMHEHHBIH MPOBOJAHHMK C MEPEMEHHBIM DJIEKTPHYECCKAM TOKOM, qumHon  1<<1;
F(8)=sin0;

Flo)=1:

3) paMOYHBIi IPOBOJHMK C IEPEMEHHBIM 3EKTPUIECKHM TOKOM, JTHHOH <l (Ol

F(p)=sinb.

6.3.Kourposnsubie padorst 1us CPC

ﬂ,OMaLLlHHe KOHTPOJIBHBIE paﬁon:i SBISIIOTC 0a30# JUIsd OILIEHKH CTEIEHHU YCBOCHHS

TEOPETHYECKOr0 MaTepuala H, COBMECTHO ¢ JpyruMu (opmamu ygebHOro Tmpolecca,

YUHTBIBAIOTCA B TEKYLIEM KOHTPOJIE.

Jns Kakmoit KOHTponbHOM paboThl noarorosieHo 10 BapHaHTOB. Kaxnaplii BapuaHt

COJIEPKHUT TEOPETHUUECKHE BOIIPOCHI H 3aaa4y.

Homepa 3amad COOTBETCTBYIOT COOpHHKY [3], BKIIOYEHHOMY B pasfien 7a. B

3JICKTPOHHOM BHJIC CﬁOpHHK 3ajga4y BXOOHUT B }"«IC6HO-METO,‘1H‘~I(:‘CKHFI KOMILJIEKC MO JHCIUIIIMHE

®PB.

J

Kourpoabnas padora Ne 1

BapuanT 1
OxapakTepu3yiiTe CTaTHYeCKHe U IMHAMUYECKHE 3JIEKTPOMArHUTHBIC ABJICHUL. Haiite
oIpejleIeHHe NMEKTPUUECKOT0 H MArHUTHOTO TIOJIEeH.
OnuiruTe TPUHIMIBL HOTyueHns AH(QepeHilaibHbIX YPABHEHHH SJICKTPOAHHAMHKH.
Kakue MareMaTHyecKue orepaiiy Ip1u 3TOM HCIIOIb3YIOTCs?
OODBICHUTE CMBICII 3aKOHA COXPAHEHHs SHEPrHH B 00BEMC H TOYKE, IJIE€ HCHOJL3YIOTCH
3/IEKTPOMArHUTHBIE MOJIS.
[3], 1. Ta; 2.8; 2,22,

Bapuant 2
[ToueMy 2JIEKTPUYECKHE U MAHUTHBIC MOJIS ABJIAIOTCA BEKTOPHBIMH BeJHYHHAMH Y
Onuumre (U3MYECKYIO CYIIHOCTh ypasHeHuil Makcpesa. Kakum  oOpasom
YUHTBIBACTCS B HUX [PUCYTCTBHE CTOPOHHUX HCTOYHHKOB?
KakoB NpHHIMII MaTeMaTHYECKOro IOCTPOCHMS YpPaBHEHHUS DasaHca MOLIHOCTH W3
ypaBHeHHi Makcaeia?

[3], o. 7a: 2,10; 2,24.
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BapuanT 3
KakuMy BeJIMUMHAMH OIHCHIBAIOTCS JJIEKTPUYECKHE M MArHUTHBIC MOJIA. Kakosa ux
usnueckas CymHOCTb?
B uyeM OTIMYMe M CXOJCTBO YPaBHEHHH 3JIEKTPOJMHAMHKH B UHTErpAIbHOH H
nuddepernmanbHoi popmax?
Kaxos (u3uueckuii cMpic BekTopa [TofiHTHHIA U B KAKAX CMHULAX OH u3MepsieTcs?

[3], m. 7a: 2,13; 295,

BapuanT 4
OMnUIIATE [TOBEIEHHE CHIOBBIX JIMHUH BEKTOPOB 3JIEKTPHUECKOr0 M MArHUTHOTO moJiei.
OnuinuTe cBOMCTBa ypasHeHuii Makcseruia.
OGBSCHUTE UHTErPANBHYIO U I} epeHInATbHYIO TEOPEMBbI [ToitHTHHTA.

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

Bapuaur 5
Kak CBS3aHBI BEKTOPHI eKTpuueckoro nois E i D, BEKTOPbl MArHHTHOIO MO Hu B?
B uéM cMBICHI TAKHX CBs3eH?
OnuIIMTE YacTHBIE CITyday ypaBHeHui Makcserna.
[poananu3upyiite u OOBSCHHTE MOABJCHHE B3AMMHOMN SHEPIHH TPH paccMOTpeHHe
MOTHO SHEPrHHM JBYX IEKTPOMArHUTHBIX MOIIEH.

[3], 1. 7a: 2,16; 2,27,

Bapuanr 6
Jlaiite onpejeneHne TOKa MPOBOAMMOCTH M TOKA CMELICHHA. B uyem paznuuue M
CXOJICTBO 3THX TOKOB?
B ueM CyTh MeTOJa KOMIUIEKCHBIX aMIUIMTYd H 3a4eM  OH IpUMEHSIETCS B
3JIEKTPOIHHAMHUKE?
ONMIIUMTE MATeMATHUECKYIO [POLELYpY HpH TMOTYYCHMM BbIpAKEHUS JULd CKOpOCTH
pACMpOCTPAaHEHHUs SHEPTHH HTEKTPOMArHUTHOTO MO,

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

BapuanT 7
IMpuBemTe criocod KIacCHPUKAIUU SIEKTPOMArHHTHLIX SIBJIGHUH.
Harmmmre ypaBHeHue Makcena B KOMIUICKCHBIX amrmuryiax. OOBIACHUTE B YEM HX

OTJIHYHE OT 3aIHCH Yepe3 BpeMeHHBIE (yHKLHHA?



anBC,ﬂHTC AHAJIUTUYECKHE paACCY/KICHHs O 3aKOHE COXpaHCHHUS 3apsia H ypaBHEHHC

HENnpepeIBHOCTH.

[3), 1. 7a: 2,18; 2,32.

BapuanT 8
JlaifTe OmpejeNeHHe MOHATHAM HMACANbHBIH TPOBOAHUK H uIeaIbHBIA IUIIeKTpUK. B
yeM CMBIC] YTOYHEHHs TIOHATHH IPOBOJHUK U JIATICKTPUK?
OGBACHATE CMBICT BBEJCHHS KOMIUIGKCHBIX JIMOJIEKTPHUECKOH U MarHMTHOH
[POHHUIIAEMOCTEH.
[Mpusenute U OOBACHUTE YPABHCHHC GanaHca UIS CPeHHX 3a MEPUOJ] 3HAYCHUH
MOILIHOCTEI B OrpaHHYeHHOM 00BeMe.

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

BapuaHT 9
[IpuBenuTe crmocob KiaaccH(HKALMM CPEl € TOUKM 3PCHHA HX HIEKTPOMArHUTHBIX
CBOMCTB.
UTo [OHMMAIOT MO/l IPAHHYHBIMHA YCIOBHSMH M JUISL KaKHX LEJICH OHH PUMEHSIOTCs
[lepeuniciuTe  TPAaHHYHbIC ~ YCIOBHS  JUls  TAQHICHUMAIBHBIX — H HOPMaJIbHBIX
COCTAB/ISIOIMX. Y KOKHTE HA YaCTHBIE CIIy4an.
Hanumure 4 00bSCHUTE CMbICH TeopeMbl [IORHTHHTA U1 KOMIUICKCHBIX MOIITHOCTEH.

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

Bapuant 10
IMpuseaute cnocod rpadpuyeckoro n300pakennss noneit. Kak BeIrIAIAT 0000111eHHOE
nuddepeHranbHOE ypaBHEHHE JMHUE o’
OnuIIHTe MaTEMaTHIECKUE TPUHIIMITEI HCCIIE10BaHUs IPaHHTHBIX YCIIOBHH.
Coopmupyiite H ONHIINTE YPaBHCHHS GanaHca JUIS KOMILIEKCHBIX ~MOLIHOCTEH
MPUMEHHTEIBHO K 00beMy, OrpaHHuCHHOMY 3aMKHYTOH MJIeQIbHO [pPOBOJILICH
IOBEPXHOCTBIO.

(3], Ta: 2,215 2,23

KonrtpoabHasi padora Ne 2

Bapuant |
OmnulIMTe MaTeMaTHuecKie npeodpasosaris ypaBHeHHii Makcseia, NpUBOAAIIHE HX K

ypaBHeHHsIM [ '€IbMIoJIbIIA.



el

JlaiiTe onpeeneHHe IOCKOH BOJIHBI. [Touyemy Iiockasi BOJIHA HE MOJKET CYILECTBOBATE B
JAEHCTBUTEILHOCTH?

[loscHUTE IIONYYEHHE BBIPAKCHHA JUIA ¢azoBOro MHOMKHTEIA MJIOCKOH  BOJIHBI,
PacnpoCTPAHSIONIEHCS B [IPOM3BOJILHOM HAMPAB/ICHHE.

[3]x 7w S.75 6.2,

BapuanT 2
OGBLSCHUTE CMBIC BBEJCHHS BEKTOPHBIX M CK&ISPHBIX OJICKTPOAMHAMUHCCKHX
MTOTEHIMAJIOB.
Bammmmure  auddepenimanbabie  ypaBHCHHS UIocKo# BOJHBL Kak BBRINIAAAT HX
perueHus?
CpaBHuTe  pe3yJibTaTbl  PacCesHUs [UIOCKOW  BOJHBI ~HAa  IpaHuile  pasjena
JMBIIEKTPUYECKHX CPe/l IPU HOPMAIBHOH H napanienbHON MoJIspH3aLHIiX.

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

Bapuaur 3
[lepeuncinTe XapakTepPUCTHKH S/IEKTPOMArHUTHBIX BOJIH.
Kak ofGpasyeTcs Bekrop IToHHTHHIA B TIOCKOH BOJIHE H MYy OH paBeH?
IMosicanTe PU3NUECKYIO CYIHOCTb U YCIOBHS I10JHOTO MPETOMIICHHA MJIOCKOM BOJIHBI HA
rpaHuIle pasjesa UdICKTPHICCKHX CPeL.

[3].i 74 5.115 6.7,

BapuanT 4
Kak 3anucbiBaercs Gopmyia uist NOCTOSHHOM pacripocTpaHeHus?
[MoueMy B MCCIIEIOBAHHAX IUIOCKAX BOJTH OTCYTCTBYIOT IPAHHAHEIC ycrnoBus?
[MosicuuTe (PU3MUYECKYIO CYIIHOCTb, W YCJIOBHS MOIHOTO BHYTPEHHETO OTpakeHHs Ha
rpaHuIle pasjena JAU3/IeKTPUIECKUX CPe. Kakue BOJHBI Ha3LIBAIOTCS HAMPABISIEMBIMH,
IOBEPXHOCTHBIMHU?

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

Bapuant 5
[losicuuTe Gu3MIECKuii cMbICT (Ha30BOH nocTosuHoi, Kak oHa cBs3aHa ¢ rnapameTpami
cpenbl?
Uro mojpa3yMeBaeTcs MoJl XapakTepPHCTHUCCKUM COMPOTHBICHUEM miockoil BonHbl? K
yeMy TIPHBOMT KOMIUIEKCHOE 3HAUCHHE XapaKTCPHCTHHUECKOTO CONMPOTHBIICHHSA?
OnuiIuTe OCOGCHHOCTH pACCesHHMA [LIOCKOM BOJHbI NPH TNaJCHHE Ha TPAHHIY ¢

MOrJIoIAIoNIeH CpeoH.



)

(8]

I3} 1 7 3.17; b.l6

BapwuaHnt 6
TlosicHUTe (PU3AYECKUIH CMBIC] IIOCTOSHHOM 3aTyXaHHs. Kaxk oHa cBsi3aHa ¢ mapamMeTpamu
cpenbi?
OnummTe 0COGEHHOCTH PACMpPOCTPAHEHMS IJIOCKMX BOJH B BakyyMe H HICAILHOM
auaekTpuKe. YTo mopasymeBaeTcs 1o/l NOHATHEM cBOGOIHOTO MPOCTPAHCTBA?
CdopmynupyiiTe H ONHMIIKTE YCIOBHs INPHUMEHACMOCTH npuOIHKEHHBIX TPaHHYHBIX
yenosuit [lyknna — JleonTOBHYA.

[8], 41, Tav 5.18; 8.17,

Bapuant 7
Jlaiite onpenenenne Ga3oBoii CKOPOCTH M UTHHEI BOJIHBI.
OmnuiuTe 0COGEHHOCTH PACIIPOCTPAHEH s IIOCKUX BOJIH B PEATBHBIX IPOBOHHKAX.
Kakue OCOGEHHOCTH IPOSBIAIOTCA MPH MAJEHWH IUIOCKOH BOJHBI HAa MOBEPXHOCTH
MIeaIbHOrO MPOBOIHUKA?

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

BapuanT 8
Hamuiure 1 06bsicEuTe GOPMYIIbl pelIeHH# HEOTHOPOIHBIX ypaBHeHHI [ ebMroJiblia.
ONHIIKTe TOJSPH3ALMOHHEIE CBOICTBA MIIOCKO BOJIHEL B KakoM ciiydae MOApH3aii
OynieT TMHEWHOMN, KpyroBOH, SUTUITHYECKON?
B uem cyThb mnosepxHoctHoro s¢¢exra? Kak u s Hero BBOAMTLCA MOHATHE
SKBUBAJIEHTHOTO TOBEPXHOCTHOIO TOKA?

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

Bapuant 9
3anummTe ypaBHeHWs Makcpeiia € YYCTOM  MArHHTHBIX - 3aps/oB  H TOKOB.
ChopmynupyHTe NpUHLIKAI IepecTaHOBOYHOMN JIBOHCTBEHHOCTH.
OnuiuATe 0COGEHHOCTH PACIPOCTPAHEHHS IUIOCKHX BOJIH B CPEJE € NMPOBOAMMOCTBIO
oTnuyHOiM oT Hyas. UYro moapasymeBacTcsa 101 nucrepcueit W rIyOHHOH
NPOHUKHOBEHHA?
Uto roApa3yMeBaeTcst 0/l MOBEPXHOCTHBIM CONPOTHBIICHHEM PEATLHOTO IPOBO/HUKA”?

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

BapuanT 10
ChopMyrupyiiTe Teopemy eJMHCTBEHHOCTH JULL BHYTPEHHHMX M BHEIIHHUX 3a/1a4

JIEKTPOIHHAMHKH.



]

OnuiuTe 0cOGEHHOCTH PACPOCTPAHEH S TUIOCKMX BOJIH B PeasIbHBIX JIHIIEKTPUKax?
Kakum 06pa3oM onpeaessitoTest IOTepH B MPOBOAHUKAX?

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

Kourposabnas padora 3

Bapuanrt 1
Y10 10/1pa3yMeBaeTcs 1o/ dIeMEHTapHBIM dJIeKTpUdeckuM u3tyyarenem (99M1)? Kakim
06pa3’oM MOATBEPKIAETCS ero OIIM30CTh ¢ H30TPOIHBIM H3TyyaTesem?
TTosicaure usnyecknii cmpica nemMbl Jlopenna. CBsi3b MEKIYy KAKAMH BEJIMYHHAMH OHA
yCcTaHaBIuBaeT?

L.z 74 119 14l

BapuanT 2
OnuIIKUTE MaTeMaTHYecKue mpeoOpa3oBanusl, B X0/1€ KOTOPBIX ONpPEIeseTcs BEKTOPHbIH
3JIeKTpUYECKHi moTeHuuan ais D91,
Kak, ucrionb3ys gemmy JlopeHiia, aHAIUTHUECKH CHOPMYJIHPOBATE TEOPEMY B3aHMHOCTH
JUIS S7IEMEHTAPHBIX H3JTyyarenei?

[3],m 7a: 11.10; 122,

Bapuanr 3
Onummare MaTeMaTHyecKHe IMpeo0pa3oBaHusl, B XOJA€ KOTOPBIX ONpPEEstoTCs
cocTassroLpe nojs DOU.
Kakum 00pa3zoM ® JUist 4ero BBOJATCA SKBHBAICHTHbIC HCTOUHUKH DJICKTPOMArHUTHOIO
noss? ChopMymupyiiTe CBA3b IPUHLMIA IKBHBAICHTHOCTH ¢ NPUHIKMIOM [folrenca.

[3],m 7a: 11.11; 123,

Bapuant 4
Cdopmymupyiite nonstue OmwkHell M jganbHedt 3o DOW, cpaBHuTe CBOHCTBA
3JEKTPOMArHUTHOTO OIS B 30HAaX.
Yro coboit mpecTaBiseT dneMeHT [foiirenca? KakuMu HanpaBiIeHHBIMH CBOHCTBAMHU OH
obnanaet?
[3], m. 7a: 11.12; 12.4.

Bapuanr 5
[Ipoananmsupyiite 0OIIME BLIPAKEHHs UL COCTABJIAIOLIMX OIS 90U u ux

npeoOpa3oBanHyto (HOpMY B JlalbHEH 30HE.



ChopmyupyiiTe CTPOTYIO TOCTAHOBKY 3a/aH mudpaKLum.

[3],m 7a: 11.13;5 125

Bapuant 6
JlaiiTe ompe/eneHHe JUarpaMMbl  HArlpaBICHHOCTH 99U, u mnocrpoiite e€ B
MepHIHOHABLHOI 1 9KBATOPHANBHOI MI0CKOCTAX B HOPMUPOBAHHOM BHJIC.
B uém cyth npubmimkenus [oiirenca — Kupxroda 1pu  perienue mppakiioHHbIX
3amaq?

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

Bapuaut 7
OGbACHUTE TIPONECC BBIMHCICHHA MOUIHOCTH | COTPOTHBIICHHSA M3y HCHHA DDOU.
CoopMynupyiite M ONUUIATE OCHOBHbIE OTambl PELICHNI 3ajaud  Audpaxkiun  Ha
KPYTrOBOM METAJLTMYECKOM LIUIHHPE.

[3], m. 7a: 11.15; 12.9,

BapuanT 8
Uro MOHMMAETCS IO 3JIeMeHTapHBIM MAarHUTHBIM H3JTy4aTesleM (OMHM)? Kax mony4uTh
BBIp@KEHUE I COCTABIISIOIIMX ITOJIs HMMU, ucnonb3ys aHaJIOTMYHbIE BBIPAKCHUA JUIA
C16) ¥
oscHUTE OCHOBHBIE [IPHHIHMITB METO/IA TEOMETPHIECKOH ONTHKH.

(3] Tas 11078 12.8.

Bapuant 9
VKaKHTe OTIMYUAS U CXOJACTBA MOJIEH 39U u DMU B jlanbHer 30HE C M0JCM [JIOCKOMH

BOJIHBL
CdopMynupyHTe OCHOBHbIE OCOOCHHOCTH PELICHUSA AH(PAKIMOHHBIX 3329 METOJIOM

KpacBbIX BOJIH.

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

Bapuant 10
OGBSICHUTE TPOLEAYPY HEPexofa OT SKBHBAICHTHOrO MArHHTHOIO TOKA K peaibHO
CYIIECTBYIOLIEMY HANPKEHMIO B Clydae 3ICMEHTAPHOTO [I[eJIEBOTO  M3JIydarelis.

[MpuseuTe APyrue THILI DOMMU.



2.

3,

B ueM CyTh METOJa reoMeTpuueckoif Teopuu Au¢pakuuu? CpaBHHTE €ro € METOA0M

reoMeTpUYECKON ONTHKH.

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

7.VUEBHO-METOJANYECKOE 1 HH®OPMAIIMOHHOE OBECITEYEHHE
JUCIUTIIJIMHBI OPB

a) OcHoBHas ATEpaTypa:

.

Kypaes A.A., [Tomkosa T.JI., Cunuubm A.K. DIeKTpOIMHAMHKA M PacHpOCTPaHCHUE
paanoBosH: yueGHoe nocobue / A.A. Kypaes, T.JI. Tlomkosa, A.K. CununbiH. — M.:
HULL Uudpa-M; Mu.: HoB. 3nanue, 2013. — 424 c.

Bokos JI.A. DieKTpoJMHaAMHUKaA ¥ PacrpoCTpaHeHHE paJHOBOJIH (271€KTPOHHBIH pecype):
yueGHoe nmocobue / JILA. Bokos, B.A. 3amotpunckuii, A.E. Manzens. — DeKTPOHHBIE
TeKCTOBBbIE JaHHBle. — Tomck: TOMCKHH TrocylapCTBEHHbIH YHHBEPCHTET CHCTCM
yIpaBlIeHus U paguodnekTporuku, 2012, — 301 c.

COOpHUK 3a/1a4 110 Kypcy DJIEKTPOAMHAMUKA U PacpOCTPAHCHHC paiHOBO/IH / backakoB
CHU. u gp.. Iox pen. C.H. Backakosa. - M: Belcmas Imkorna, 2015. — 208 c.
(BuGnuorexa Bal'Y)

JIeKTPOIMHAMHIKA U PACIPOCTPAHEHHE PAJMOBOJIH: METOML. YKa3aHHs K 1ad0paTOpPHBIM
paGoTtam 1o Kypcey “DIeKTpoHHAMHUKA W PaclpOCTPaHCHNE PaaHoOBOIH™ JUld CTY/ICHTOB
cremmansroct 11.03.03 nuesnoit opmer oOyuenns/ HI'TY wum. P.E,Anexceesa:

coct.:C.M. Huxymun, E.A. JleGesesa - Husxnuit Hosropos, 2015. 63c.

0) JlonmonHUTEIBbHAS JIMTEPATYpa:

1.

]

Manzeis A.E. PacnpocTpasenie pauoBOH (31€KTPOHHbIH pecypc): yuebHoe nocobue /
A.E. Mannens, B.A. 3aMOTpuHCKHiT. - DIEKTPOHHbIE TEKCTOBBIC JIAHHBIC. —
NeKTPOHHBIE TEKCTOBBIE faHHble. — Tomck: Tomekui rocy1apCTBEHHbIH YHHBEPCUTET
CHCTEM YIPaBIeHHs U PaJHo3IeKTponuky, 2012, — 163 c.

I'puropbeB  A.J.MeToabl  BBIYMCIHMTENBHOH  SJICKTPOANHAMHKH [D1eKTpOHHBIH
pecypc]/I'puropses A.J[.-DIEKTPOH. Tekcrosble nanubie.-M.: @U3MATIIMT,2012. -432
C.

JnexrpoauHamMuka: Yuebnoe nocodue / N.@. bynarsH, B.®. Jly6posun, A.C. Curos. -
M.: Anbgpa-M: HULl UTHOPA-M, 2013. - 304 c.

Epnoxumos 0. K., Jlunasans B. P., Illepbaxos ['. H.

LabVIEW mist pagnorHKEHepa: 0T BUPTYaIbHOH MOAC/IH A0 PeaqbHOro npubo-

pa. — M.: IMK Ilpecc, 2012. — 400 c.



8.MATEPUAJIbLHO-TEXHUYECKOE OBECIIEYEHHUE
JUCIHHAIIIMHBI ®PB

MarepHaibHO-TeXHUUECKOoe 00ecreYeHHe AMCIUIIINHBI BKIIFOIACT:

— nabopaTOpHBIE MAKeThl H H3MEPHTEIbHOE 000pYI0BaHHE CreLUAIN3UPOBaHHOMN J1abopaTOpHH
(510-3) no mucuumune ®PB (3 naboparopusie paGoter): I'4-114, I'4-37A, ['4-80 - 2 wr.,
y2-8, B3-38 - 3mt., BMT-/I, [16-23A;

—  KOMIIBIOTEPHI CO CNELHATH3UPOBAHHBIM POrpaMMHBIM obecneuenneM LabVIEW (8 wT.) B
CHIeNMAIN3UPOBaHHOM 1abopaTopun (504-3) ais BBINOJIHEHUS BUPTYaAIbHBIX nabopaTopHBIX

paGoT no aucuuumie GPB (3 BUpTyanbHbIX paboThl).

[TporpaMma cocTaBjieHa B COOTBETCTBHH C TPEOOBAHHEM ®I'OC BO no nanpasIeHHIO

11.03.01 PanmoTexHHUKA.

\l
PaGouyio mporpammy cocrasui mpodeccop kadespbt PT u PC L7 B.M. ["aBpuJios

Penensent(pl) Lenepanpnpii jgupekrop  OAO  “BiaamMupckoe KB Paamocsazu”

% A.E.bornaHos

[Iporpamma paccMOTpeHa H 000peHa Ha 3ace/laHuu kadenpel PT u PC
Mpotokon Ne_/et_or 4.7, / Jroza.

B
3asenyrommit kadeapoii PT u PC _ /2 O.P. Hukutus

\

PaGouasi IporpamMma paccMOTpeHa U 0/100peHa Ha 3ace/1aHuH yueOHO-METOIMYECKOH KOMUCCHH

HarpaBIeHUs
Tpotokon Ne_ 4/ ot 3/, /J, /Zrona. 53
[Ipeacenarenb KOMHCCHH %? O.P.Huxkurun




JIMCT NEPEYTBEPK/IEHUS
PABOYEN MPOI'PAMMBI JJUCHUTIIMHBI (MOLY JIf)

PaGouas nporpaMma osio0peHa Ha TS S £ yueBHblit roj
[IpoToxosn 3acexanus kKadeapbr Ne ;/07/ L4 /% Tona

3apeyronuil kadeapoi

— T S g o S er 4
/

Pa6oyas nmporpamMma o7100peHa Ha LSS . yueGHbIit rox

ITpotokon 3aceanus Kapeappr Ne P crr_/ /4 Jérona

3aBenyrotuii kadeapoii s L gl /7
Pa6oyas mporpamma 0j100peHa Ha yueOHBI rojl
[IpoTokon 3aceaanus Kadeapbr N oT roja

3apenyioluit kadeapoi




[ Ipunoxenue

Munucreperso odopazoBanus u Hayku Poccuiickoii @eaepaunu
denepanbHOE rocyapcTBEHHOE O010/UKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICLIEr0 00pa3oBaHus
«BaaguMupceKuii rocy1apcTBeHHbII YHUBEPCHTET
umenn Asexcanapa Ipuropsesuya n Huxonasi Upuropsesnua CTo/1eToBBIXY
(Baly)

Hucturyr

Kadenpa

AKTyalu3upoBaHHas

pabouas nporpaMmma

paccMoTpeHa 1 0/100peHa

Ha 3aceaHuu Kadeaphbl

nporokoa Ne ot 2016r.

3aBenyouui kadeapoi

(noanwuce, PHO)

AxTtyaauzanusi pabouei nporpaMmbl IHCUHHILIHHBI

(HANMEHOBAHHC AHCUHILIHHEI)

HamnpapieHue moroToBKy
[Tpoduns/mporpaMma MoAroTOBKU
VpoBeHb BbICIIEro 00pa3oBaHus

®opma 00ydeHHs

Braamgumup 2016



Pa6ouas nporpamMa y4eGHOM JUCHHIUIMHBI aKTyalu3MpOBaHA B YaCTH PEKOMEHJyeMOM

JUTEpATyPBHI.

AKTyaJ'II/BaHHH BBITTIOJTHCHA!

(noanuck, nomKHOCTH, DHUO)

a) OCHOBHAsI TUTEparypa: (ne bonee 5 KHU2)

0) IOMOJIHUTENBHAS JIMTEPATYpa:

B) ECPHOIHYECCKHE U3 1aHU .

B) HHTEPHET-PECYPChI:




