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1. IIEJIM OCBOEHUSA JUCHHUIIJIMHBI

[{ensMu OCBOEHHMS AUCHUILTHHBL «Paxnodusnka 21eKTpoHHbIX Konebanuil» (PDI)
SIBIISIFOTCSL:

1. YcBoeHHE OCHOBHEIX MOHSATHI TEOpEM M MPUHIMIIOB TEOPHH IEKTPOMArHHTHOTO I10JIA;

2. AHamu3 3aKOHOMEPHOCTEH BOJIHOBBIX IIPOLECCOB, BKIOYAs 3JIEMEHThl  TEOPHH
IU(paKLUU U U3TydEHUs,

3. Ilonyuenue Ga30BBIX M YIJIyONCHHBIX 3HAHUH JUIS YCHEIIHOIO OCBOCHHUS JIHCHHUIUIAHBI
npoheCCHOHAIBHOIO IMKJa, CBA3aHHBIX C pasHbIMU cdepaMH  IeATe/IbHOCTH
CHEIHATTUCTA:

—  MPOEKTHO-KOHCTPYKTOPCKOH;

—  MPOH3BOJCTBEHHO-TEXHOJIOTHYECKOH

— Hay4HO-HCCIIeJ0BaTE/IbCKOM;

—  CEepPBHCHO-IKCILITYaTAllMOHHOM.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jlucummnna : Pannodusnka snekponnsix konebanuii (POIK)
-- ungekc: b1.B.JIB.14;
— BapWaTHBHAs YacTb, AUCLHUIUIMHBI 1O BBIOOPY.

VemenmHoe OCBOGHHE AMCLHIUIMHBI MPEANoiaraeT 3HaHHEe OOLIMX pa3/elloB BhICIICH
MaTeMaTHKe, (DU3UKH, OCHOB Teopuu lenei. M3 coemuanbHbIX — pa3fIeioB MaTeMaTHKH
CTYJAEHTaM JIO/UKHBI ObITh M3BECTHBI OCHOBHBIC OINEPALMH U TEOPEMbl BEKTOPHOrO aHaIu3a,
marpuuHas ajireopa, Teopusi QyHKIHH KOMILIEKCHOTO EPEMEHHOI.

OcBoenne JIACIUIITIHHBI P®DOK nHeoOxoauMo, Kak NpeALIeCTBYIOUIEH, 1Uid
HOCHEAYIOUIUX JUCHUILIAH:  «DIIEKTPOIUHAMHUKA M paclpocTpaHeHHe PaaAMOBOJIHY,
«Yerpoitcrea CBY u anteHHb, «[IpoeKTHpOBaHME  MHKPOJIEKTPOHHBIX YCTPOHCTB M

aHTeHH», «ONTHYECKHUE YCTPOMCTBA B PAIHOTEXHHUKEY.

3. KOMINETEHIHUU OBYYAIOUWIETOCSl, POPMHPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCHUITJIMHBI POOK

B pesynbrare OCBOEHHs JHCLHIIIMHBI, OOy4YalOUMHCS JOJDKEH [1EMOHCTPHPOBATH
CIIC/LYIOIIHE PE3Y/ILTaThl 00pa3oBaHHUs:
1. 3HaTth:

— OCHOBHBIC YpPaBHEHHA MPHHIHKIILI H TEOPCMBI KJIACCHUYECKOM TEOPHH JICKTPOMArHUTHOIO

oIS,



CBOMCTBA JJICKTPOMArHuTHLIX BOJIH B ¢cBOOOIHOM MMPOCTPAHCTBE H 3aKOHOMEPHOCTH HX
pacceHBaHUs Ha TpaHUlIE pa3fiefla Cpell;

37eMeHThI TeopuH Audpakiuu U Teopun usnydenns (OK-7).

YMeTh:

MaTeMaTH4YeCKH ONUCHIBATH IPOCTEHIINE BOJHOBBIC MPOLECCHI, B TOM YHCIIE MPOLECChI
U3JIydeHus U JU(QPaKIiK 3JIeKTPOMArHU THBIX BOJTH,

dopmynipoBaTh ¥ perarh 3a7add H3My4EHHs U PAacIpPOCTPAHEHHS 3JICKTPOMArHHTHBIX
BOJIH, KAK B CBOGO/IHOM IPOCTPAHCTBE, TAaK M B CIOMCTO-HEOAHOPOHbIX cpejax (OIK-

2).

Bnaners:

METOJaMH peIlIeHHs MPHKIAJHLIX 3a]ad KIaCCHYECKOH TEOPHH SICKTPOMAarHHTHOTO
[IOJIsT; OCHOBAMH MATEMATHYECKOr0 MOJIeIMPOBAHUs 3JIEKTPOMAarHUTHBIX [OJeH B
3a7auax M3J1ydeHus U InQpakiuy, B TOM YKCiIe, ¢ Tomoiibio DBM:

IIPAKTHYECKUMH HABBIKAMH H3MEPEHHS 2JIEKTPOMArHUTHBIX [OJeH B  (DU3MYECKHX
3ajayax ~paccesHHs, BO3OYKAEHHS M AUQPAKIMM C  MOMOLIBIO  COBPEMEHHOH

usmepurensHoil anmapartypel (OK-7, OIIK-2).



4. CTPYKTYPA U COAEPKAHUE JUCHUILJIMHBI PODK

OB1ast TPYJ0EMKOCTb JAMCIHIIMHBI COCTABIISET 7 3a4ETHBIX €/IMHHIL, 252 yaca.
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5.0bPA30OBATEJIbHBIE TEXHOJIOT'HH

5.1. AKTUBHBIE U HHTEPAKTHBHBIE (OpMBI 00yUEHHS
C uenbio (OPMUPOBAHHMS M Pa3sBHTHS MPO(ECCHOHANBHBIX HABBIKOB CTY/ICHTOB B
y4eOHOM MpOLleCCe HCIOJB3YIOTCS AKTHBHBIE M MHTEPAKTHBHbIC (OPMbI  TPOBEACHHSA
ayIMTOPHBIX 3aHATHH M BHeayauTOpHOH paboTel. OObeM 3aHATHH, IPOBOJAMMBIX C
HCTIONB30BAHHEM HHTEPAKTHBHBIX (OPM, COCTaBiseT 6 4acoB JIEKIMOHHBIX 3aHATHH, 4 yaca
71aBOPATOPHBIX H 6 YacOB MPAKTHYECKHUX 3aHATHIi, 20 BHEAYAUTOPHBIX 4acOB /UL BBITOTHCHHS

Tpex JOMAIIHUX KOHTPOJBHBIX padoT.

5.2. CamocTtodTenbHas padoTa CTyAEHTOB

CamocTosiTeNbHas paboTa BKIIOYAaeT JOMAIIHIO paboTy ¢ JIEKIHOHHBIMH MaTepuanamu
¢ LEBIO PacCUIMpeHHs U YriayOneHusl TEOPeTHYECKUX 3HAHMH, MOArOTOBKY K BBIIOJIHEHHIO H
3amMTe JabopaTopHbIX paboT, MOArOTOBKY K MPAKTHYECKUM 3aHATHSM, BBIIOJIHCHHE 3aJlaHui,
peaycMOTPEHHBIX JIOMalIHHMH KOHTPOJIbHBIMHI paboTamu. Heobxoaumble A
CaMOCTOATEILHON PabOThl HUCTOUYHMKM W TMAKETbl MPUKIALHBIX IPOTpaMM  BKIIOHYCHBI B
3NEKTPOHHOM BHJE B y4eOHO-METOAHYECKHH KOMILIEKC, COMPOBOXK/IAIOIHH  JINCLUTUIHHY.
D PexkTuBHOMY XapakTepy —CaMOCTOSITe/IbHOH — paboThl CHOCOOCTBYIOT — €KCHE/ICIbHBIC

KOHCYJIbTALlUH.

5.3. KoMnproTepHbIE TeXHOJI0THH 00y4YeHUs
Jlnst riy6OKOro ¥ Ka4eCTBEHHOTO OCBOEHHS NMCLHIUIHHBI CTYJICHTAMH IPEI0CTaB/IACTCA
IEKTPOHHAsS. BEpCHs y4eOHO-METOIMYECKOr0 KOMILICKCA, BKIIOYAIOLICTO: KOHCIEKT JeKIHH;
cOOpHMK 3a]ay; METOJMYECKHE YKa3aHus K JICKIHMAM, K [PAKTHICCKAM paboram, K
1abOpaTOPHOMY MPAKTHKYMY H CAMOCTOATENbHON paboTe; cOOPHUK KOMITLIOTEPHBIX MPOrpaMM
JUIS TIOATOTOBKM K 11a00paTOpHBIM 3aHATHAM; pabouyro mporpaMmy; CIHMCOK BONPOCOB K

K3aMeHY; 3aJaHUs KOHTPOIIbHBIX PaboT; TECTI /U1sl POBEPKH OCTATOUHBIX 3HAHHH,

5.4. Jlexuuy npUriam€HHbIX CeHaINCTOB
B pamkax kypca PODK npeycMOTpeHbl BCTPEUH €O CHEHHATUCTaMH, B HaCTHOCTH:

—  JIOKTOPOM TeXHHHYecKMX Hayk, npodeccopom kadenpst AY u PPB MOU, . Mocksa
CazonoBbiM JI.M.;

— jokropoM (u3s.-mar. Hayk, npodeccopom Bragumupexoro guimnana PAHX u I'C npu

npesuaeHre PO Pay B.I'.

5.5.PeiituHroBas cucreMa o0y4eHHsl
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Jlnst 3a0uHOM GopMbl 00yIEHUS PEHTHHT-KOHTPOJIb HE TIPOBOIUTHCH .

6.0LIEHOYHBIE CPEJICTBA JUISI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTALIMU 1O HTOI'AM OCBOEHUA
JTUCHUILIMHBI U YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
CAMOCTOSITEJBHOMN PAGOTHI CTYJIEHTOB

6.1.Bompochl K 9K3aMeHy.

Bexrops! anexrpuyeckoro nossi (Konenekr nexwmit (KJI) ¢.4-6).
Bexrops! MmarauTHOTO mons (KJI ¢.6-9).

Knaccudukanus cpen (KJI ¢.9-10).

I'padpuueckoe n3obpaxenue nojei (KJI ¢.10).

[Morennuansuble u Buxpesbie noss (KJI ¢.10-11).

Vpasuenue uenpepbiBHoctd (KJT ¢.12-13).

3axon coxpanenus 3apsina (KJIc.13).

Tpetbe ypasuenne Makcsena (KJI ¢.13-14).

Yerseproe ypasuenue Maxcpesna (KJI ¢.14).

. [Tepeoe ypasnenne Makcsenna (KJI ¢.14-16).

. Bropoe ypasuenne Maxcgemnna (KJI ¢.16-17).

. 3axon Oma B qupdepenunansroit Gopme (KJI ¢.17-18).

. YTouHeHHe MOHSTHS O IPOBOIHUKaX u audnexrpukax (KJI ¢.18-19).

. [Tonnas cucrema ypasuenuit Makcsesuta (KJI ¢.21).

. Knaccuduxanus snexrpomarauthbix asiaenuii (KJI ¢.21-23).

. Ypasuenue Maxcsesuia i croponnue Toxu (KJI ¢.22-24).

.TpanuuHble YCIOBUS Ul HOPMANbHBIX COCTABJIAIOWMX BEKTOPOB OJICKTPHUIECKOrO IO,

[TosepxuoctHsie 3apsanl (KJI ¢.25-27).

. ['paHMYHblE yCIOBUs ISl KACATEIBHBIX COCTABISIOUIMX BEKTOPOB SJIEKTPUUECKOrO MOJIA (KJI

c.27-28).

['paHnuHble YCIOBHS JJ HOPMAJBHBIX COCTABIAIOIMX BEKTOPOB MArHMUTHOIO MOJIA (KJT c.28-
29).

[paHHuHble YCJOBHsS JUISl KAacaTeJbHBIX COCTAB/AIONIMX ~BEKTOPOB MArHMUTHOIrO  IOJIA.
[TosepxuoctHblit Tok (KJI¢.29-31).

[TomHasi cucTeMa TPAaHMYHBIX YCIOBHil. ['paHuuHbIe YCIOBUS Ha TMOBEPXHOCTH HACAILHOTO
nposoauka (KJI ¢.31-32).

Banasc sHepruii anexrpomarautHoro nojs (KJI ¢.32-36).

[TnoTHOCTB PHEpruu iekTpoMarautHoro noms (KJI ¢.36-37).

CKOpOCTb pacrpoCTPaHEHHUs] SHEPIUH HJIEKTPOMArHHTHOTO IOJIst (KJI ¢.37-38).

VpaBHeHUe MakcBelia Ui MoHoxpomartudeckoro nons (KJI ¢.38-41).

VpasHenue Gananca Juist cpeiHedt 3a nepuos Motnoctyn (KJI ¢.41-42).

VpapHenue 6ananca s komruiekcHoi MoruHocT (KJI ¢.44-47).

Teopema eJMHCTBEHHOCTH JUIsl BHYTpEHHE W BHEIIHell 3a/1a4 JIeKTPO/IMHAMHKH (KJI ¢.49-53).
Vpasuenue ['ensmronsua (KJI ¢.49-50).

DNEKTPOIMHAMUYECKHE NOTEHIMAIbI TS KOMITIEKCHBIX aMIUTHTY (KJI ¢.50-53).
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Pewenne Heoanopoanoro ypasenus I'ensmronsua(KJl ¢.53-54).

VpasHenne MakcBea ¢ yaéToM MarHHTHBIX TOKOB U 3apsizoB (KJI ¢.55-57).

TTiocKue BOJIHBL B OHOPOAHOI H30TporHoi cpexe Ge3 noteps (KJI ¢.57-62).

[110cKHe BOJTHBI B OJHOPOIHOI H30TPOIHOM Cpejie ¢ MPOBOJAMMOCTHIO OTIHYHOM OT HYJIs (KJI
¢.62-67).

DIeKTPOMArHUTHbIE BOJIHBI B peabHbIX audnexTpukax (KJI ¢.67-68).

DIeKTPOMAarHUTHbIE BOJIHBI B peabHbIX npoBoanukax (KJI ¢.68-70).

[Monspusauus soaH (KJI ¢.70-71).

T0CKHE BOJIHBI, pACIPOCTPAHSIOIMECS B [Ipon3Bo/bHOM HanpasieHuu (KJI ¢.71 -72).

[TajieHHe II0CKOH BOHBI HA TPAHHILY pasjielia AByX AUAIEKTPHKOB (HOpMalbHas MOpH3ALNA)
(KJI ¢.72-75).

[laseHue mNIOCKOHW BOJHBI HA TpaHHIly pasjena JBYX JIM3JEKTPUKOB (rapajiesibHas
nonsipusanus) (KJI ¢.75-78).

Y ¢I10BHE MOJTHOTO MPOXO0YK/IeHHs. BOJIHBI BO BTOpyio cpety. Yron bprocrepa (KJI c.78-80).
TloaHOe OTpakeHHe OT TPAHHMIBI pasjena JABYX cpefl (ABe JUDJIeKTPHYECKHE Cpejibl) — MoNe B
nepsoii cpene (KJI ¢.80-85).

Tlo/HOe OTpaskeHHe OT TPAHHIbLI pasjiena ABYX Cpell (IBe MUIJICKTPUYCKHE CPejibl) — MOJE BO
sropoit cpene (KJI ¢.85-87).

[TosiHOE OTpaKeHHEe OT TPAHMIbl pasjesa ABYX cpell (IMDNEKTPUK M HiCaTbHBIH MPOBO/IHHK )
(KJI c.87-88).

[Tazenue MIOCKOI BOTHBI HA rpaHuily noriomatomeit cpesnl (KJI ¢.88-89).

[TajieHHe TIOCKO# BOHBI HA FPaHUIly Xopomo nposositei cpeapt (KJI ¢.89-90).
[pubankeHnbie rpannunbie yeaosus [Llykuna-JleonTosnya (KJI ¢.90-91).

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

[Torepu snepruu B nposoanukax (KJI¢.92-93).

DKBUBaATEHTHBIH noBepxHocTHbIH Tok (KJI ¢.93-94).

[TosepxHOcTHOE conporusierne mposoanuka (KJI ¢.94-95).

neMeHTapHBIH daeKTpuuecknii namyyarens (KJI ¢.95-96).

BeKTOpHBIH 31eKTPHYECKHi MOTEHIMAN /Ul SIeMEHTApHOI0 JICKTPUIECKOro H3JTydaTe/is (KJI
.96-97).

CoCTAaBIISIONIME HIEKTPOMArHHTHOIO TOJS 3JIEMEHTAPHOTO SIIEKTPHYECKOro H3JIydaTelisd (KJI
¢.97-98).

BrroKHsIA B AaTbHsS 30Hb] 2IeMEeHTapHOro dJekTpudeckoro usydarens (KJI ¢.99-100).
JlnarpaMma HampaB/IeHHOCTH 3JIEMEHTAPHOTO SJIEKTPUUCCKOro U3yHaTeis (KJI ¢.100-101).
MOIIHOCT  M3JIY4EHHsS  DIEMEHTapHOro  3NeKTpuueckoro usinydarens. ConpoTHBieHHe
usnyyenus (KJI¢.101-103).

[Tousitue o marautHoM Toke (KJI ¢.103).

DnemeHTapHBIH enesoi u3nyuaress (KJI ¢.103-106).

Jlemma Jlopenna (KJ1 ¢.107-109).

Teopema B3aMMHOCTH yist d/eMenTapHbIX n3mydareneii (KJI ¢.109-110).

JKBHBAJICHTHbIE HCTOYHHKH 2JeKTpoMarautHoro noust. [puniun I'oirenca (KJI ¢.110-1 12).
Anement [totirenca (KJI ¢.113-116).

Crporas mocrasoBka 3aaun audpaxuuu (KJI c.116-118).

Jlndpakuus m10ckoi BonHs! Ha Kpyropom mumunzpe (KJle.l 18-123).

[Tpu6amaenue [olirenca-Kupxroda (KJI ¢.123-125).

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



68. Metoz xpaesbix BoaH (KJT ¢.128-130).
69. Feomerpuueckas Teopust audpaxuun (KJI ¢.130-132).

6.2. Texymuii KoHTpoab. TecThl M1 KOHTPOIS 3HAHHH MO JHCLHIIIMHE «Pagnodusuka

3IEKTPOHHBIX KoNeOaHum».

Jlns TtectupoBaHus moarotosneHo 10 BapHaHTOB 3aj@aHuM, Kakaoe U3 KOTOPBIX

CONIEPKHUT 4 TEOPETHUYECKHX BOIPOCA U3 PasHbIX PA3/IEINOB.

1.

Tect Nel
Bapuant 1
Jlasi KaKoro Kjacca 3JIEKTPOMAarHUTHBIX SBJICHHI CIPABE/UIWB 3aKOH IOIHOro Toka B
crenyroweit gpopme: § Hdl = [ ]°dS; rotH = 22
1) CtanmoHapHOro;
2) HecranuonapHoro;,

3) KBa3ucralimoHapHoro.

Kak CBSI3aHO HAIpaBlIEHHE IEPEeHOCa MOIIHOCTH ¢ OPHEHTAlUEH BEKTOPOB EunHB
IJIOCKO 0JHOPOIHOM BoOJIHE?

1) IMeprieHAMKYIAPHO IIIOCKOCTH PACIIOJIOKEHHS BEKTOPOB EuH;

2) CoBnanaeT ¢ BeKTopoM E;

3)Cosnazaet ¢ BeKTopoM H.

[Mosicaute GU3HYECKOE COJEPIKAHUE 3a/a4H PACCEAHUS TIIOCKOH BOJIHEI najaroieit Ha

IJIOCKYIO TPaHUIly pasjesnia cpeil.

1) dusuueckuil CMBICI OCHOBAH HA IPAHMYHBIX YCIOBHAX M YCJIOBHH W3JTYdCHHIL,
COrJIacHO KOTOpOMY BO30YsKJIaeMmas MOBEPXHOCTH MOPOKIACT JIULIB YXOIAIIME OT Heé

BOJIHBI: OTPaKCHHbBIC H MIPEJIOMJICHHBIC,

2) Ou3u4ecKHi CMBICT PELICHHH OCHOBAH HA HCIOJIB30BaHMH JIEMMBbI Jlopenua #
TEOPEMBI 9KBHBAJICHTHOCTH, COTTIACHO KOTOPBIM BO30YysK1aeMasi TOBEPXHOCTh MTOPOKAACT

JIHIIb YXOIAIHE OT He€ BOJIHBI: OTPAKEHHBIC U HpEJIOMIICHHBIC,



4.

8

3) @®u3uuecKUil CMbICI pelIeHHH OCHOBAaH Ha  WCIOJB30BaHMM  NPHHLAIA
MepecTaHOBOYHON JBOWCTBEHHOCTH M TEOPEMbI B3aUMHOCTH, COIVIACHO KOTOPLIM
B030yKIaeMas MOBEPXHOCTh IIOPOKIAET YXOIIIHE OT HEE BOMIHBL OTPAKCHHBIC H

MPEIOMIICHHBIC.

Yo [OHUMAETCS MO IVIOCKOM JJIeKTPOMArHUTHOH BOJIHOH?
[Tox MuIOCKOH Moapa3zymMeBaeTcss BOJHA, PacHpOCTPAHAIOMIAACH BIOJB JIUHEeHHON
KOOpPAMHATHI ¥ B JI000H (PUKCHPOBAHHBI MOMEHT BPEMCHHM HEM3MCHHAsA B IUIOCKOCTH,

TepreHIMKYIAPHOH 3TOH KOOpIHHATE:

L P N
1) I =1,0I;, Ez=Hz = O,ax—ax—O,aZ;tO,
9 d _
2) ﬂ o Iznz, Ez, I"lz?éo Py d ¥ 0"5_2 01
= S L a a i _
3) I = [,11;, E~=H=0; — EpLr *0; == 0.
Bapuaur 2

Vcrokamu (CTOKaMH) KAaKOTO BEKTOPA 3EKTPAYECKOro MOJ SBISIOTCS KAk CBOOOIHBIE,
TaK H CBA3aHHBIC JJICKTPHYECKHUE 3apﬂﬂbl?

1) E:

2)D;

3) P.

Pasnuuarorcss H  (asoBas CKOPOCTH M CKOPOCTb PaclpOCTPaHEHHs JHEpruu Ui
OJTHOPO/IHOM TLIOCKOH BOMHBI B cpeaax 0e3 moTeps M B TMOTIOAIOLINX Cpeiax”?

l) V{i)lﬁ=0>vnb|oiﬂ'-. V'J|G=O>V')|o¢0§

2) Vplo=0=Vloz0; Vlo=0=V5loz0;

3) V¢|G=0<V¢!G#0; V)]o={)<v3|c¢0.

[Ipy Kakux YyCIOBMSX B 3ajaue paccesHHs IUIOCKON BONHBI HAa TPaHule pasjena

JHONIEKTPHYECKHX CPeJl OTCYTCTBYET OTpakéHHas BoJHa?
1) npu mapauIeIbHO# MOIAPU3ALHMY, tZO= B3 ¥

2) NpH HOPMANBHOM Monspu3auuy, tge="H'H1;

3) mpu KpyroBoif NOISIpU3aLUH, SinQ=n2/ni.

Yro Takoe BJIGMBHTaprIﬁ 3,’ICKTpH‘I€CKHH H3JIydaTellb U KaKOBbI CTO HalpaBJIeHHBIC

cBoiicTBa?

1) mUHEHHBI TPOBOIHUK C MEPEMEHHBIM JJIEKTPUUECKUM TOKOM, /UTHHA KOTOPOro <<,

F(0)=sind; F(@)=1;



2) NPOBOJHHK € NEPEMEHHBIM JICKTPHYECKUM TOKOM, nmuHoit 1<<h; F(0)=1; F(p)=sinb;

3) ¢pparmMeHT PpoHTA PACTPOCTPAHSIOMIECHCS BOJIHEI (AS<<A?); F(0)=(1/2)(1+co0s0).

Bapuanr 3
Kak BBIpa3suTh CPeAHHIT 32 MEPHOJI MOTOK MOLIHOCTH Yepe3 3aMKHYTYIO MOBEPXHOCTD S,

OrpaHu4YHuBaroUIyIo 00beM V, BKJIIOYAIONIUH CTOPOHHHUE UCTOUHUKU?
a)Ps, = R $.T1dS;
6)PECP - §S ﬁ d.S_',

B)Pyep = [, 11dS.

B yeM cOCTOHT riaBHoOE pasjindue BOJIH B HEIOITOUIAKIIUX U HOIIOIAarOIIHX cpeﬂax?
1) 6#0: Vg, Vs, Zc~f(0);
2) 6=0: Vg, Vs, Ze~f(0);
3) 6#0: Vg, Vs, Z#f(0).

[Tpy Kakux YCJOBHAX B 3ajaue paccesHus MJIOCKOH BOJHBI Ha TpaHMlle pasjena
JIMBIEKTPUUECKUX CPel OTCYTCTBYET NPeIOMIICHHAs BoJIHA?

1) ni>n2, @>Qxp;

2) ni<n2, O>Qxp;

3) ni<n2, Q<Qxp.

B uem 3akioyaeTcsi OCHOBHbBIC pas3iniaus oJig  2JIEMEHTapHOI'o JJICKTPUYIECKOT O
u3syyaress B OikHeH H JanpHel 30Hax?

1) yr>>1: Bo, Hy~f(1/r); Eo/Hy=Zc, T = R ;

2) yr>>1: By, Ho, B ~f(1/"); n>2, Pralm;

3) yr < 1: Bg, H,~f(1/rn); Eg/H, = Zc; 11 = Rell.

Tect No2

Bapnanr 1
Beer/ia Jin BeKTOpa HAMPSKEHHOCTH U HHAYKIMiT KOJTMHEapHbI?
1) E||D, H||B B H30TpOIHBIX cpejiax;
2) E||D, H||B B anu30TponHbIX cpeaax;

3)E||D, H||B B rApOMarHuTHBIX Cpesiax.



2

MoryT 1 3JeKTpHYeCKHe M MArHHTHbIC COCTABJIAIOLIHE IO [UIOCKOM BOJIHBI OBITH
crH(MA3HbI PU PACIPOCTPAHEHHHU B IOTIIOLIAIOLICH cpene?

1) Hert:

2) Ha;

3) Ilpu AeiCTBHTENEHOM 3HAYCHHH Zc

Uro Takoe Harpas/siemble BonHbl? Kora oHu SBIsIIOTCS IOBEPXHOCTHBIMHU?

1) BosHa, pacmpoCTpaHsIOIIAscs BJOJb [PaHHUIB! pasjiena; HarnpasiseMas BOJHA C
SKCIIOHEHIMATBHO YOBIBAIOIAs B HOPMAIBHOM HANPAaBICHHM K HAIpaBIIsIONICH
MOBEPXHOCTH;

2) BomHa, pacmpocTpaHSIOIIAsCcs MNEPNEHAMKYJSIPHO TPaHHIbBl pasjena cpel, BOJHA
3KCIOHEHIMAILHO YOBIBAIOLIAs B HAIIPABIECHUH PACIIPOCTPAHCHHS,

3) BounHa, pacipoCTpaHsIOmasiCcs B10/Ib IMHEHHON KOOPANHATRI; BOJIHA ¢ HOH3MCHHBIMH

rnapamMeTpamMy B IJIOCKOCTH HepHCHﬂHKYHHpHOﬁ HaIlpaBJICHHUIO PACIIPOCTPAHCHUA.

Kak HaiiTH T10J€ 2J€MEHTAPHOTO MArHUTHOTO H3JIydaTelsd, HCINOoIb3ys [PHHIHMII
HepecTaHOBOYHOM JNBOWCTBEHHOCTH?
B BBIp@KEHHSX UL MOJIA HJIEMCHTAPHOTO JJICKTPUUECKOro H3JIyuarc/ii OCYLLECTBUTD

3aMCHBEI.

BapuanT 2
Kaxoit xapaktep OyJIeT HMETh TUDJICKTPUIECKas MPOHHIACMOCTE: CPE/IbI HEOJHOPOIHOH
M30TPOINHOM U CPe/ibl OTHOPOIHON AQHU30TPOIMHOH?
1) e=f(P) ; e={lell;
2) e=f(P) ; e=const;
3) e=llell ; e=f(P).
KakuM COOTHOIICHHEM CBA3aHBl [MONEPEYHBIE COCTAB/IAIOIME IJIOCKOH  BOJIHEL,

pacnpoCTpaHsIONIeHCs B MOJIOKATEILHOM HANPaBIeHUE KOOP/IHHATBI Z?

1) Hl = 1/25[1251];

2) Fiy = 2| LE:]:

3) Hy=z [Eliz].



3.

B kakux npejiesiax JIeKHT 3HaueHHe (pazoBOH CKOPOCTH HaIpaBJIsieMON MOBEPXHOCTHOM
BOJIHBI Ha IPAHHMIIE pa3/elia JHdJIeKTPUIECKUX cpea?

1) vor<vg<voz;

2) vo1>V¢>V02;

3) c<vgp<vo2.

Kak BBIYHCIHTH MOIIHOCTH M3JIyYEHHS 2JEMEHTApHOTO JJICKTPUUYECKOr0 W MAarHUTHOIO
u3nyyareneit?

)Py, = 435 ﬁcp ds;

2)Pep = [ Ty dS:

3)Pyep = fv ﬁcp dv.

Bapuaur 3
KakuM TIpaHHYHBIM YCIOBHSM Y/IOBIETBOPSIOT HOPMajbHBIC M TaHTCHUHAIBHbIC
COCTABJISIOIINE 3JIeKTPOMArHUTHOTO TOJIS HA IPaHHMIE pasjena cpel ¢ pa3sTH4HbIMH
3/1eKTPOAMHAMHYECKUMH TTapaMeTpaMu’?
1) EITZEZt; HITZHZr; Dln:DZn; Bln:BZn;
2) DlrzDZT; BIT:BEI; E1n=E2n; H1n=H2n;
3) Ei+=E2¢; Hin=Han; D1n=D2n; B1n=Ban.

Kak BbIDISAHT (ha30BbIii MHOKHTEINb [IIOCKOH BOIIHBI, PACIPOHSIOIEHCS B HATIPABJICHHH
Z', cOCTABIIAIONIEM C OCSMH JICKAPTOBOH CHCTEMbI KOOPIAMHAT YTJIBL Py, Py, @57

1) e-jkz‘ - e—jk(xcosrpx+ycos¢x+zcosqoz);

By b = e~ Ik(XtgPx+ytgPx+ztgPz).

3) e—jkz‘ - e—jk(xsimpx+ys£nqax+zsimpz)‘

Kak cBsizaHbl MexKIy co00#l (a3oBas CKOPOCTb H CKOPOCThH PacnpoCTPaHCHHA SHEPIHH
HANpPaBIseMOil  NOBEPXHOCTHOH  BOJIHBI, CYIIECTBYIOLLEH HA TrpaHuLe pasjeria
JMIIEKTPHYECKUX cpea’

1) voVs = Vi

2) Vo=Us

o
3) VopVy = V2.

4. UYro moHuMAaETCHd I10J] COIPOTHBJICHWEM H3IYUCHHA IEMEHTAPHOr0 JJIEKTPHYCCKOTO

n3ny4darena? Kakos ero dusuueckuit empica?



1)Pge, = I°Ry/2;I° = const,Rs 1= Pyep T
Z)chp = UTZR/ZREM 3 Um = const, RELLI. T—- PEC]J l,

2
dS; RS T—) PECP T.

HOH’]

3)p2cp = (Rz/z) §S

Bapuanr 4
Kaxue rpaHiyHbIe YCIOBHS BBIOJIHAIOTCS HA OBEPXHOCTH MICATBHOIO MTPOBOIH uka?
1) E1=0; H1n=0;
2) Ein=0; H1=0;

o T [Tn"ﬁl].

OnpeieuTe MOJISPH3AMIO TIOCKOH BOJIHBL, PACTIPOCTPAHSIONIEH BO/Ib KOOPAMHATHL Z
M 0Opa3OBAHHYIO HAIOKEHHEM JIBYX OPTOTOHAIBHO MOJPH3OBAHHBIX BOJH OIHOTO
HATIPABNCHHS: Ly = By + Emz = (14 + 1,B)e /%%, econ dasei Bonm cosnanaior
(A = Ael®, B = Bel?):

1) nuneiina;

2) kpyrosas;

3) snunTHYecKas.

Kakie 0COOEHHOCTH HAOIIONAIOTCA B Cilydae HAKIOHHOIO MaJeHHs MIOCKOH BOJHBI U3
JMBNEKTPHKA Ha TUIOCKYIO HASAIEHO IPOBOIANLYIO OBEPXHOCTH?

1) mosiHOE BHYTPEHHEE OTPaKEHUE IPH JIF0OOM yIiie NajcHus;

2) noJjiHOe BHYTPEHHEE OTPAKEHUE IIPH 0= Pxp;

3) MoJIHOEe BHYTPEHHEE OTPAKEHUE IIPU Q=Q5.

Yrto noHUMAIOT 1101 NOBEPXHOCTHLIM COMPOTHBIICHHEM l'[pOBO,‘_'IHHKa?
1) Zs, Eo = ZsJ*;

2) Zs, E= 2[R, 1];

3)Rg, Prep = (I Ry)/2.

Tect Ne3
Bapuanr 1
Kakoe COOTHOIIEHHE MOYKHO paccMaTpHBATh B KaueCTBE KPUTEpHUS JCICHHS CPEl Ha

[IPOBOJHHKH H ,ElI/IZ)J'ICKTpI/IKH?



4-

a a
> 1 — NIPOBOIHHKH,

&« 1 — InIIEeKTPHKH,

)

WEq weg
a a
2) &« 1 — nIpOBO/IHUKH; > 1 — IUINEKTPUKH;
WEg WEg
ag
3) <« 0 — NpOBOJIHHKH, = 00 — JIUBJIEKTPUKH.
WEq wWEq

Onpe1euTh NOMAPH3AMMIO TUIOCKOI BOIHBI, PACTIPOCTPAHSIOMIEHCs B0 KOOP/MHATEI
Z, u 06pasoBAHHYIO HATOKEHHEM JBYX OPTOTOHAILHO MOJSPH3OBAHHBIX BOJIH OJHOIO
HanpaBIeHus: By = By + Emz = (1A + 1yB)e /%%, npn ouHakoBbIX aMIumMTy/Iax
(A = C) u pasosom pasmuuuu 90°: A = Ae/?, B = Bel(®=90%,

1) kpyrosas npasasi,

2) Kpyrosas JjieBas;

3) SIUTHNTHYECKAs,

Kakue 0COOEHHOCTH HMEET MpelOMJIEHHAs BOJIHA TP MaJCHHHM MJIOCKOH BOJHBI HA
rpaHMILY TOTJIOMAoIei cpeibl?

1) @n=0x

2) ¢n=9o;

3) Pn=0;

JayeM BBOIMTCA TOHATHE DKBHBAIGHTHOrO MOBEpXHOCTHOrO Toka? Kakum 00pasoM

oTpejieNIsieTes €0 BeuurHa?

1) ISt YHPOIIEHUS! PACYETOB; JP= [1nﬁo]

I
o

|

iy

2) juist yrounenns pacueros; [, j°dS

3) Juist TOBBILIEHHS JIOCTOBEPHOCTH; P=yk,

Bapuanr 2

1. Kakoii xapakTepHOH 0COOEHHOCTHIO C TOUKH 3PEHUS PacrpeC/IeHus 3aps/ioB obnanator

2.

Cpefibl ¢ POBOAMMOCTBIO OTIMYHOI OT HyJst?
D p’(p,t) = p°(p, O)e‘(%a)‘;
2) 6°(p, ) = p°(p, 0)el 7ea);

3 0°(p, ©) = p°(p, 0)el /o),

C xakuMH OCOOEHHOCTSMH CBJ3aHO pacnpoCTpaHEHHC IUIOCKHX BOJIH B pe€albHbIX

JHDIIEKTPUKAX?



1) tg6 & 1; B = w\[tata - (1 +1tg28/8); vo = v3 = vo/(1 + tg? §/8);

a
a= (5) i—:— JIMCIIEpCHs BBIpakeHa ¢1ado;

DtgE > L, =a=w\pyb/2; vo =Vvy =+ 20/1y0;
A =2mn/\/fUa,0 ;- DMCTIepCHs BbIPAXKEHa CHIILHO;

3)tg8 = 0; B = Wy Ua€ai Vo = V3 =Vo; A= Vo/ f- micnepcHs OTCYTCTBYET;

3. B uéM cocTOMT MpUOINKEHHOCTh TPAHUYHBIX YCIOBUH [[ykuna-JleonroBuya?
) 1;Es = Zcz[inﬁ1]i g = 0;
T . e kqsing
D E, =Z,|1,H. |, tgpy = —F——
? - [ " l] é Re [k5—k}sin? @

3) Ecr;p = ESMTL(”): sin @, = ki/k, sin@.

4. B uém Qu3nyeckas CyTb IIPHHIMNA IKBHBATEHTHOCTH?

3aMeHa H3BECTHOTO DAacTpee/IeH s 110Jis Ha oBepxHocTH: Ey, Hg - pactpesienieHneM

SKBHUBAJIEHTHBIX CTOPOHHHUX UCTOYHHKOB!

Bapuanrt 3
1. MoOKeT JIi MOLIHOCTh CTOPOHHHMX MCTOYHUKOB OBITh OTpULIATE/IbHOM BEJTUUHHOM 7
1) ma, Pr<0, ecnu E°T > 0;
2) ma, Pr<0, eciu EPT <0;

3) ner, Pe>0 — Beerza.

2. C Kak¥MMH OCODOEHHOCTAMH CBf3aHO paclpoCTpaHeHHe IJIOCKHX BOJIH B PCajlbHBIX

IIPOBOIHUKAX?

pao’

Dtgo>1, f=a = /w‘uagfz; Vp = Uy = 2w A= \/?T—a_ JIHCIIEPCHS BhIpaXKCHA
CHJIBHO;
tg? & tg® s a
2)  tgd<<lif = w./Ua&q" (1 +-‘018—); Vo =Vy = vo/(l +_ga_); A= (0/2) Z—a -

JUCIICPCHA BeIpayKCHA cnaﬁo;



tg?é
3) tgd =0;p = w\laéq (1 p —8—); Vo = Vy = Vo, A = Vy/ f- aucnepcus

OTCYTCTBYET;

3. Kax BeIrasauT npubimkennble rpanuunble yeaosus Llykuna-Jleontosnya?
1) ol = 2| T |
2) Eyp = Eyr; Hip = Hars Din = Dani Bin = Bops
3)(Dyn = Dzn) = 7% [Tnfs] = [TnBz| = /™ (Bin = Bon) =77

AR SAR

4. Uro coboit npezcrasnseT d1emMeHT [toirenca? Kakumn HanpaBieHHbIMA CBOMCTBaMHU OH
obnanaer?
1) sneMeHT (HpOHTA PACTIPOCTPAHSIOLIEHCS BOJIHBIL: F(0)=(1/2)(1+cosB);
2) IMHEHHBIH MPOBOJHMK C MEPEMEHHBIM 3JICKTPHYECKUM TOKOM, qaHoi  1<<1;
F(0)=sin0;
Flo)=1;
- v s 3 —
3) paMOYHBIH [POBOIHUK € IEPEMEHHBIM MIEKTPHIECKUM TOKOM, JTHHOH I<<1; F(0)=1;

F(@)=sin®.

6.3 .Kontpossusie pabotsr 1 CPC.

JloMalIHue KOHTPOJIBHBIE pabOThl ABIAIOTCS 0asod Ul OLCHKH CTCICHH yCBOCHH
TEOPETHYECKOr0 MaTepuala M, COBMECTHO ¢ JpYrHMH popmamu  yuyeOHOro Iporecca,
YYHTBIBAIOTCS B TEKYLIIEM KOHTPOJIC.

Jlnsi Kaxkmoil KOHTPOJbHOH paboTel moarorosneno 10 BapHaHTOB. Kaxnelii BapHaHT
COJIEPIKUT TEOPETHUECKUE BOIIPOCH] U 3a/1a4H.

Homepa 3azad coOTBETCTBYIOT cOOpHHMKY [3], BKIIOYEHHOMY B pasiel 7a. B
91eKTPOHHOM BH/le COOPHHUK 3aJ[ad BXOIHT B y4eOHO-METOIMYCCKUH KOMIUICKC M0 IUCLUILIMHC

POOK.

Kourpoasnasi padora Ne 1

Bapuanr |



<

OxapaKTepHu3yiTe CTaTHUYeCKHE M JMHAMUYECKHE DICKTPOMATHMTHBIC SABICHHUS. Jlaiite
omnpe/Ie/IeHUE IEKTPUYECKOr0 U MArHUTHOTO HOJIEH.

OnUIMTe TPUHLMIBL nosyderns AnddepeHImanbHbIX yPaBHEHHH 3JEKTPOIHHAMHAKH.
Kakue MateMaTH4YeCKHe ONEepalliy IPH TOM HCIIONB3YIOTCs

OO6BIACHUTE CMBICT 3aKOHA COXPAHEHHsl SHEPruH B 00beMe M TOYKE, I'/le MCHOJIB3YIOTCs
3JIEKTPOMArHUTHBIE TIOJIS.

[3]. 1. Ta:2 82,22,

Bapuaur 2

[Touemy 2JIEKTPHUUECKUE M MATHUTHBIE [0JIS SABJISAIOTCSA BEKTOPHLIMH BEJIMYMHAMM ]
Onuummre (U3MYECKYIO CYIIHOCTh ypaBHeHW# Makcsela. Kakum oGpasom
YYHTBIBACTCS B HUX IPUCYTCTBHEC CTOPOHHHX HCTOYHUKOB?

KakoB MNPHHIMI MaTeMaTHYeCKOro MOCTPOCHUS ypaBHEHHs OajlaHca MOIIHOCTH U3
ypaBHeHuii Makcsenna?

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

Bapuasut 3

KakiMH BEIMUMHAMH OIMCHIBAIOTCS SJICKTPUUYECKHE M MarHuTHble nojis. KakoBa HX
(pu3nyecKas CyImHoCTh?

B ueMm OT/JMYME W CXOJCTBO YPABHEHHH OJIEKTPOJAMHAMHKH B MHTEIPAIbHOH H
nuddeperumansHoi Gopmax?

Kakop usudeckuii cMbicy BekTopa [IOMHTHHIa H B KAKHX CIMHALIAX OH usmepsiercs?

[3]; u- 7a: 2,135 2,25.

BapuanT 4

OMNUIINTE TOBEIEHAE CUIOBBIX JIMHUH BEKTOPOB JIEKTPHIECKOTO B MATHUTHOIO TOJISH.
Onuiute cBONCTBA ypaBHeHUH Makcseuia.
OGbACHHTE HHTETPaIbHYIO U AudhepeHHanbHyio TeopeMbl [ToiHTHHTa.

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

BapuanT 5

Kak cBs3aHbl BEKTOPBI JIEKTPHYECKOIO MO E u D, BexTopsl MaruuTHOro noust H u B?

B uéM CMBICJI TAKHUX CBs3eH?



LS

OmuUIIMTe YacTHBIE Cllydan ypaBHeHuH Makcperna.
[IpoaHanu3upyiite ¥ OOBACHHUTE MOSABJICHHE B3AUMHOH OSHEPrHHM MPU PACCMOTPCHHE
TOJIHOM SHEPTHH ABYX IMEKTPOMArHATHLIX MOJICH.

[3], 1. Ta: 2,165 2.27.

Bapuant 6

Jlaitte ompejeeHHe TOKa MPOBOAMMOCTH M TOKa cmelleHus. B uem pasnmuuue #
CXOJCTBO ITUX TOKOB?

B uemM cyThb MeTOjla KOMIUIGKCHBIX aMIUIMTYJ W 3a4eM OH IPHMCHACICA B
3JIEKTPOIMHAMHKE?

ONuUIIKTe MaTeMaTH4yecKylo MpOoLeaypy IMpH MOJYy4YeHHH BBIDAKECHHUS Ui CKOPOCTH
pacrpoCTpaHEeHHs YHEPIUH IEKTPOMATHUTHOTO ITOJIS.

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

Bapuant 7

IpuBeaute crocob Kiaccu(GUKauy eKTPOMATHUTHBIX ABJICHHH.

Hanuumte ypaHenne MakcBeiia B KOMIUICKCHBIX aMIIMTyax. OObscHUTE B 4eM HX
OTJIMUKE OT 3aIMCH Yepe3 BpeMeHHbIe QyHKIHK?

[IpuBeaMTe AHAIMTHYECCKHE PACCYXKJCHHS O 3aKOHE COXPAHEHUs 3apsija M ypaBHCHHC

HEIPEPBIBHOCTH.

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

Bapuant 8

JlaiiTe omnpezeneHue TOHSTHSAM HICAIBHBIH NMPOBOJHHK H HeaIbHbI AMICKTPUK. B
4eM CMBIC]I YTOUHEHHS MOHSTHI IIPOBOJHUK U JUJIEKTPHK?

OGBACHHTE CMBICH BBEJICHHS KOMIUIGKCHBIX JIMOJNEKTPHYECKOH M MArHUTHOMH
MPOHHUIIAEMOCTEH.

IlpuBeaute u oOBscHMTE ypaBHeHHe OanaHca JUIs CPEAHHX 33 MEPHOI 3HA4YeHUH
MOIIHOCTEN B OrpaHHYEHHOM 00BbeME.

Bl.o 7& 219 2.2,

BapuanTt 9

Ilpuseaute crnocob knaccuHUKalMu Cpel € TOYKHM 3PCHMS HX IJICKTPOMATrHMTHLIX

CBOMCTB.



Yro MOHMMAIOT [0/l FPAHHYHBIMH YCIOBUSMH M Ul KAKAX Leleil OHH MPUMEHSIOTCs?
[lepeunciuTe  rpaHMYHBIC  YCNOBHS  JUIsl  TAQHTCHUMAIbHBIX M HOPMAlbHBIX
COCTABJISIOIIMX. YKaKUTE HA YAaCTHLIE CIIy4Yau.

HarummuTe ¥ 06bsICHITE CMBICT TeopeMbl [ToMHTHHra [UIsl KOMIIEKCHBIX MOIIHOCTEH.

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

Bapuaut 10

[Ipuseute croco6 rpapuyeckoro msobpaienus nosei. Kak BuIIIAIHT 00001IeHHOE
nubdepeHmanbHOe ypaBHEHHE THHIHI 1071517

OnuIUTe MaTeMaTHIeCKNE MTPUHIIAIIBI HCCIIE0BAHUS TPAaHHYHbIX YCIIOBHM.
CohopmupyliTe W OMMIIKTE ypaBHeHWs OanaHca JUld KOMIUICKCHBIX MOIIIHOCTEN
IPUMEHUTENBHO K O0BEMYy, OTPaHHYEHHOMY 3aMKHYTOH HICAIBHO IpoBOISALIEH

MOBEPXHOCTHIO.

[Bly3. Tas2.2152.25.

Konrpoubaas padora Ne 2

Bapwuanr |

OmnuIuTe MareMaTHuecKue 1peodpa3oBaHus ypaBHeHHH MakcBeiia, MpUBOAIIME UX K
ypaBHeHUsM ['ebMrosibIa.

Jlaiite ompe/enenye MIOCKOH BOJIHEL. [ToyeMy nockast BoJHA HE MOXKET CYIICCTBOBATD B
NEHCTBUTETBHOCTH?

[losficHUTe TOJNyYeHHE BBIPOKSHHUS U1 (a3oBOro MHOXKHTEIA [UIOCKOH  BOJIHBI,

p&Cl’IpOCTp&HﬂEOLU;@fICH B [IPOH3BOJILHOM HarpaBJICHHE,

[3], m 7a: 3.7; 6.3,

BapuanT 2

OOGBSICHUTE CMBIC] BBEJEHHS BEKTOPHBIX M  CKaJIAPHBIX AJIEKTPOAMHAMHUYECKHX
MOTEHIIHAJIOB.

Samumute audepeHinaibble  YPAaBHEHHS TMJIOCKOH BOJHBL Kak BBITISALAT HX
petenua’?

CpaBHHTE pe3yJbTaThl —paccesHus [UIOCKOW  BONHBI ~ HA  TIpaHHNe  pasjeia
JHAIEKTPHYECKHX CPeJl IIPH HOPMAJIBHO# 1 MapayiieIbHOH MOMAPH3ALHIX.

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



BapuanT 3

[TepeunciuTe XapaKTePUCTHKH 3JICKTPOMarHUTHBIX BOJIH.

Kaxk o6pasyercs Bektop [loifHTHHIA B ILIOCKOH BOJIHE U UEMY OH paBeH?

TTosicHuTe (PH3UUECKYIO CYIHOCTD H YCJIOBHS MOIHOTO PEIOMICHHUS MI0CKOH BOJIHBI HA
rpanuiie pasjena Ju3IeKTPHIECKUX Cpel.

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

Bapuant 4

Kak 3anucbiBaetcst ()opMyna JUisl IIOCTOSIHHOM pacrpocTpaHeH s !

TToueMy B HCCIIEIOBAHMAX TUIOCKHX BOJIH OTCYTCTBYIOT TPAHUYHBIE YCIIOBHS?

[TosiciuTe (DU3MYECKYIO CYIIHOCTb, M YCJIOBHs IOJHOTO BHYTPEHHETO OTpakeHHs Ha
rpaHuIle pasieia IHdIekTpuyeckux cpell. Kakue BONHBI HA3BIBAIOTCS HAIPABIACMbIMH,

MOBEPXHOCTHBIMU?

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

Bapuant 5

[Tosicaute usmueckuii cMbicn (BasoBoit nocrosHHON. Kak oHa cpA3ana ¢ rmapaMeTpamu
cpenbt?

Y10 Moapa3yMeBaeTcs Mo/l XapaKTepPUCTHUECKHM CONPOTHBICHHEM II0CKOH BosiHbI? K
yeMy IPUBOTUT KOMIUICKCHOE 3HAYCHHE XapaKTEPUCTHIECKOrO CONMPOTHUBICHUA?
OnuimuTe 0COOGHHOCTH paccesHHsl TUIOCKOH BOJHBI [pH IAJ€HHE Ha TPaHHIY C
MOrJIOIIALICH cpeloi.

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

Bapuant 6

TTosicHUTe (PM3MUYECKHUIT CMBICIT TOCTOAHHO# 3aTyxanus. Kak ona cBi3ana ¢ napameTpamu
cpenst?

OnummTe 0COOEHHOCTH PaclpOCTPaHEHHs IUIOCKMX BOJH B BakyyMmMe W HICAILHOM
JaTeKTpHKe. UTo M0pasyMeBaeTes [0/ MOHATHEM CBOGO/IHOTO NPOCTPaHCTBA?
CopMyIHpyiiTe W ONUIIATE YCIOBUS NPUMEHSEMOCTH MPUOIMKEHHBIX TPAHHTHBIX
yenosuit [lykuna — JleontoBnua.

[3L. da 518 6.

Bapuant 7



Jlaiite onpeaenenne (pazoBoi CKOPOCTH U JUTHHBI BOJIHBL.
OnuiuTe 0cOGEHHOCTH PACIIPOCTPAHEHUS TIIOCKUX BOJIH B peaIbHBIX TPOBOHUKAX.
Kakme OCOOEHHOCTH NPOABISIOTCS NPH IaJCHUH ILIOCKOH BOJIHBI HA MOBEPXHOCTH

UealbHOrO MPOBOJAHMUKA?

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

Bapuanr 8

Hanumute 1 00BbscHUTE GOPMYJIBI PEILIEH I HEOAHOPOIHBIX ypaBHEHHH I enbMrobIa.
ONHUIIHATE TOJSPU3AIMOHHBIE CBOMCTBA MIIOCKOH BOJIHBL B KakoM ciydae nossipu3aus
Gyner TMHEHHON, KPYTOBO, SITUITHIECKOH?

B 4em cyre mnosepxHoctHoro oS¢dexra? Kak H 1 4Hero BBOAMTBCS MOHATHE
YKBHBAJEHTHOTO MMOBEPXHOCTHOTO TOKA?

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

Bapuant 9

3anuuuTe ypaBHeHHs MakcBenna ¢ y4eToM  MarHMTHBIX  3aps0oB W TOKOB.
ChopmysupyiTe IPUHIUII IEPECTAHOBOYHON ABOHCTBEHHOCTH.

OnuumTe 0COOEHHOCTH PaclpOCTPaHEHHs IIOCKHX BOJH B Cpele ¢ IMPOBOAUMOCTEIO
OTIMYHOW OT Hyas. Yro moapasymeBaeTcss IMOJ JMCHEpCHEH M rnyOuHOH
POHUKHOBEHHs?

Yro noapasymMeBaeTcs M0J1 MOBEPXHOCTHBIM CONPOTHBIICHUEM PEATTEHOTO MPOBOJHUKA?

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

Bapwuant 10

Cdopmynupyiite TeopeMy EIMHCTBEHHOCTH JUls BHYTPEHHHX W BHELIHMX 3ajat
5J€KTPOIHHAMHKH.

OnuuuTe 0coOEHHOCTH PACIPOCTPAHEHHUS IIIIOCKUX BOJH B pealbHBIX JIMDJIEKTPUKaX ?
KakuM 06pa3oM OIpeJIessioTesl OTEPH B IIPOBO/THAKAX

[3],1t: 7a: 5.33; 638

Konrpoabuas pabora 3

Bapuanr 1



Yro mopazyMeBaeTcs Mo 3J1€MEHTAPHBIM IEKTPUUCCKUM H3/Ty4aTe/IeM (9D1)? Kakum
006pa3oM MOATBEPIKACTCS €ro OIM30CTh ¢ H30TPOIMHBIM u3ayydaresnem?
TMosicaute u3ndeckuii cMbic temMMbl Jlopenna. CBsi3b MEXKy KaKUMU BETHYHHAMH OHA

yCTaHABJINBACT?

[3]1 e 118 12.1.

Bapuant 2
ONKMIIATE MaTEMATHYECKUE TTPe0OPa3oBaHHs, B X0/1€ KOTOPBIX ONPE/IeNAeTcs BEKTOPHbIH
3JIEKTPHYECKHH IToTeHIHal 11 OU.
Kak, ucrnonb3ys nemmy JlopeHiia, aHanuTH4eCkH c(hOopMyIMpOBaTh TEOPEMY B3aHMHOCTH
JUTSL 37IeMEHTapHbBIX H3JTydaTeNeH?

[3],m 7ar 11.10; 12.2,

Bapuanr 3
OnumMTe MaTeMaTH4YecKHe Mpeodpa3oBaHusd, B  XOJ€ KOTOPBIX  ONPENC/IAIOTCA
cocrasstomue nous DO,
Kakum 06pasoM H JUIS Yero BBOJATCS KBHBAICHTHBIC HCTOYHUKH JJICKTPOMArHUTHOTO
nons? ChopMyHpy#Te CBA3bL MPUHLIAIIA SKBUBAJICHTHOCTH C IIPHHIIHIIOM ['toiirenca.

Blom e 11115 13,5

Bapuanr 4
Copmynupyiite moHsTHE OMMKHEH M JIAIBHCH 30H DDU, cpaBHHTE CBOMCTBA
37€KTPOMArHUTHOTO 11071 B 30HaX.
Yto coboit mpescTasisieT anemenT [tolirenca? KakuMu HalpaB/IeHHBIMH CBOMCTBAMHU OH

obnanmaet?
[3],xt.7a: 11.12; 12.4.

BapuanTt 5
[Ipoananusupyiite 0O0mME BBIPAKCHHUS JUIS  COCTABIMIOMIMX  T1OJI O90U u wux
npeobpasoBaHHyio GopMy B JTallbHEH 30HE.
CopmymupyiiTe CTPOIYIO HOCTAHOBKY 3a/1aun M PaKIHH.

3].x 78 11.13; 12.5.

BapuanT 6
JlaiiTe ompejeNeHHE AMAarpaMMbl  HANPaBICHHOCTH DOU, wu nocrpoiite €€ B

MepHIHOHAIBLHOM H SKBATOPHAIBHOMN IJIOCKOCTAX B HOPMHPOBAHHOM BHIIE.



b

B uém cyte npubmukenns [roiirenca — Kupxropa npu pemenne Au(paKkiimOHHBIX

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

Bapuant 7
OGBACHUTE MPOLECC BLIYMCIIEHHs MOIIHOCTH U CONPOTHBIEHUS H3myderns DO,
CopMyIHpyiiTe M ONHMIIMTE OCHOBHbIC OTAbl pEIEHHs 3amadun Auppakiud Ha

KPYTOBOM METATHYECCKOM IHIHHIPE.

[3], o 7a: 11.15; 12.7.

Bapuant 8

YTo MOHMMAETCS TIOJ TeMEHTApHBIM MarHUTHBIM H3Tydateiem (OMM)? Kak nonyduts
BBIP@KEHHE IS COCTABIAIONMX nosist MU, UCIIoNb3ys aHAIOTHYHBIE BHIPKCHUSA JUIA
C16)% V4

[TosicHUTE OCHOBHBIE IIPUHIIATIBI METO1a T€OMETPUIECKOH OIITHKH.

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

Bapuant 9

VKaxHTe OTIMYHA M cxozcTsa moseit DU u DMU B nanbHelt 30HE ¢ 110J1eM ILI0CKO#H
BOJIHBI.
CdopmyupyiiTe OCHOBHBIE OCOOCHHOCTH pElICHUs AU(PaKIMOHHBIX 3a/lad METOI0M

KpaeBbIX BOJIH.

[3]. & 7a; 11.18; 12.9.

Bapuant 10

OOGBSCHATE MpOLEAYpPY Hepexofa OT HKBHBAICHTHOrO MAarHMTHOrO TOKa K peajbHO
CYILECTBYIOLIEMY HANPSUKEHUIO B Cilydae OSJICMEHTapHOro MIEJICBOrO M3/IydaTelis.
ITpuseaute npyrue Tumnsl DMU.

B yeMm cyTh MeToja reomerpuueckoii teopuu auppaxuun? CpaBHHTE €r0 ¢ METOAOM
reOMeTPHUYECKON ONTHKH.

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



7.YUYEBHO-METOJHYECKOE U UHOOPMAILIMOHHOE OBECITEYEHHE
JUCHHUTIJTIMHbI POOK

a) OcHoOBHas JUTEpaTypa:

L.

Kypaes A.A., [Tonkosa T.JI, Cununpin A.K. DieKTpoAMHAMHKA M pacnpoCTpaHEHHE
pamuosoin: yuebHoe mocobue / A.A. Kypaes, T.JI. Tlonkosa, A.K. CununpH., — M.:
HULI Undpa-M; Mu.: Hos. 3Hanue, 2013. — 424 c.

Bokos JI.A. DIeKTpoAHHAMHMKA ¥ PACIPOCTPAHEHHE PAMOBOIIH (ICKTPOHHBIH pecype):
yue6Hoe mocobue / JL.A. bokos, B.A. 3amorpunckuit, A.E. Mannens. — DNEeKTPOHHEBIE
TeKCTOBbIE JaHHble. — ToMmck: TOMCKHI TIOCYIapCTBEHHBIH YHHBEPCHTET CHCTCM
yIpapjieHus U pagnodekTponuku, 2012, — 301 c.

CGopHHUK 3a/1a4 110 Kypey DIeKTPOMHAMUKA H PaCIPOCTPAHCHUE PaJHOBOJIH / backakoB
CHU. u ap., Ilon pen. C.M. Backakoa. — M: Beiciuas mkona, 2015. — 208 c.
(Bubmotexa Bal'y)

DeKTPOIMHAMHKA H PACIPOCTPAHEHHE PAIHOBOMIH: METO/1. YKa3aHus K J1adopaTopHbIM
paGoTam 110 Kypey “DJIeKTpoJAMHAMHKA U PACIPOCTPAHEHHC paaHoBOIH" JUIsd CTYJICHTOB
criermanboctd  11.03.03 nuesnoit ¢opmel obyuenus/ HI'TY um. P.E,Anexceesa:

coct.:C.M. Hukynun, E.A. Jle6enera - Huxnuit Hosropon, 2015. 63c¢.

6) JlormosHUTENbHAS JUTEPATYpA!

L

Manzens A.E. PacipocTpanenne pajuoBoiH (3JeKTPOHHEIH pecype): yueOHoe nocobue /
A.E. Manpens, B.A. 3aMOTpHHCKHi. - DIJIEKTPOHHbIC TEKCTOBBIC [aHHBIC. —
IeKTPOHHBIE TEKCTOBBIE JaHHble. — Tomck: Tomckui roCy/IapCTBEHHBIA YHHUBEPCUTET
CHCTeM YIpaBJeHus U pajroaieKTponnku, 2012, — 163 c.

['puroppes  A.JLMeToapl  BBLIYHCIMTENBHOH  JIEKTPOJAMHAMHKH [ DneKTPOHHBIN
pecype]/T'puropses A.JI.-Diektpon. TekcToBble nannbie.-M. . OU3MATIINT,2012. -432
¢.

SnektpoauHamuka: Yuebnoe nocobue / U.®. Bynarsn, B.®. Jlybposun, A.C. Curos. -
M.: Anbpa-M: HULL UHOPA-M, 2013. - 304 c.

Esnoxkumos 0. K., Jlunasans B. P., Illep6akos I'. K.

LabVIEW s pagronHkKeHepa: 0T BUPTYaJIbHOM MO/ JI0 peabHOTOo npubo-

pa. — M.: IMK TIIpecc, 2012. —400 c.

8.MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
JUCHUTIIIUHBI POOK

MarepuallbHO-TEXHHUYCCKOE obecrieyeHue AUCHMUITIIIMHBI BKIIFOYACT!



— naGopaTopHble MAKEThI H H3MEPHTENbHOE 000py10BaHHE CcreLHaIn3upOBaHHOM 1ad0paTopunt
(510-3) mo mucummune POSK (3 nabopatopHble paboThI): [4-114, I'4-37A, I'4-80 - 2 wr.,
V2-8, B3-38 - 3wir., BMT-/I, I16-23A;

—  KOMITBIOTEPHI CO CIENHATN3HPOBAHHEIM MPOIPAMMHBIM 00eCIIeueHHEM LabVIEW (8 mwrt.) B
CHeHMATN3MPOBaHHOI 1abGopatopun (504-3) 1nist BBINOJIHEHUS BUPTYaIbHBIX nabopaToOpHBIX

pabot no aucuummae POOK (3 BUpTyanrbHbIX paboThl).

[IporpaMma cocTaBjieHa B COOTBETCTBHH C TPeOOBAHHEM ®I'OC BO no Hampab/IeHHIO

11.03.01 PannorexHuka.

Pa6ouyio mporpammy coctasui mpodeccop kadenprt PT n PC f'l_./ B.M. ['aBpunos

A

g
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- A .E.bornanos
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PaGouas mporpaMma paccMOTpeHa U 0/100peHa Ha 3ace/laHHu y4eOHO-METOIMYECKOH KOMUCCHH

HanpaBJICHUS
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o
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PaGouas mporpamMma yueOHOH AMCLMIUIMHBI aKTyali3UpOBaHA B YaCTH PEKOMEHIyeMOH

JIUTEpAaTypEI.

AKTyalu3auus BbIIOJIHEHA!

(noamuck, aomkHocTh, PHUO)

a) OCHOBHas JIMTEepaTypa: (He Goaee 5 kHuz)

0) nomoyIHUTENbHAS JINTEpATypa!

B) TIEPUO/IMYECKHUE U3IaHHU:

B) HHTEPHET-PECyPCHI:




