MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noaroroBku/cnenuaibHoctsb: 14.03.01 SinepHasi 3HepreTuka u Temiopuznka
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmmbl . TepMosinepHble peaKkTOPbI M IJIA3MeHHbIEe YCTAHOBKHU
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OueHovHbIe MaTepHAJIbI
10 JMCUUILTHHE
DJIEKTPOAMHAMHUKA

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn

JLB.

Bnageney, MNeperypnos [.B.

Pa3pa60Tqm< Wnermydmratop 6e4899e3-PeregudovDV-2a0e353 Hepery;[OB

COI'VIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

PyKOBOI[HTeHB w CseneHva o snagensuye L3N M3K

o0OpazoBaresbHON D EnanEhel Tlenos AB.

IPOrPaMMBI * MOl ¢ Waermaguratop R72c90141-DedovAV-d71cc7ia A.B. Jlenos
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

w CseneHva o snagensuye L3N M3K
3aBeHyIOH-IHH . o E; T % Bnageneyu Jenos A.B.
BLIHyCKaIOH_[eI/I Kaq)e[[pOI/I * Mol ¢ WaenTudmKaTop R72c90f41-DedovAV-d71cc7f4 A.B HCHOB




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-4 CnnocobeH nMpuHUMATh y4acTHE B pacyeTax XapaKTEPUCTUK MPOLIECCOB, MPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKHUX YCTPOMCTBAX M anmaparax YHEPreTUuecKoro 000py10BaHusl, SIEPHBIX
Y IJIa3MEHHBIX YCTaHOBOK
N]1-2 Briageer MaTeMaTUYECKUM anmnapaToM KJIACCUYECKOU TEOPUH SJIEKTPOMArHUTHOTO
MOJISI U TEOPUH SJIEKTPOMArHUTHOTO U3Ty4EHUS

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTs! (MUCEMEHHBINA OMPOC)
1. AcumnToTuKH, NpUOIMKEeHNUs, 3a1a4n Ha aABrkeHue yactull (KontponsHas pabora)
2. BexTopnsie nosist u nuddepenimanbabie oneparopsl 1 mopsaka (KonTponbHas paboTa)
3. Iuddepenunanbubie onepatopsl 2 nopsanka. O6o6mennsie pynkunu (Kontponbhas
pabora)
4. Kamu6posku. Bekropusiii morennuan (KontpoasHas padora)

BPC nucuuminHbl

6 cemecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunexc KM- | KM- | KM- | KM-
Paznen nucuuninHb KM: 1 2 3 4

Cpok KM: 4 8 12 14

3apsin, ypaBHeHHEe HenpepbriBHOCTH. OOII1e CBOMCTBA
AIIEKTPUYECKUX M MATHUTHBIX MOJIEH

3apsin, ypaBHeHUE HenpepbIBHOCTH. O0III1e CBOWCTBA
AIEKTPUYECKUX M MAarHUTHBIX MOJIEN

Cuctema ypaBHeHuit Makcsema. [ToTeHnanms
ANIEKTPOMATHUTHOTO MOJISI, YETHIPEXTOTEHIMAL. DHEPrUs U
HMITYJIBC SJICKTPOMArHUTHBIX noien

Cucrema ypaBHenuil Makcseinna. [loteHuuansl
ANIEKTPOMATHUTHOTO ITOJISI, YETBIPEXTOTEHIUAL. DHEPT U U +
VMITYJIbC DJIEKTPOMArHUTHBIX IOJIEH

KaJm6p0Bquas{ HWHBAapUAaHTHOCTD. Ilons ABWIKYIIUXCA 3apA10B

KanubpoBounas nHBapuaHTHOCTb. [ToJis ABMKYIIMXCS 3apsiioB +

DJIEKTPOMArHuTHOE n3nydeHre. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH

DJIEKTPOMArHuTHOE n3nydeHre. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH




ﬂBI/I)KeHI/Ie 3apsAKCHHBIX YaCTHUIL B JICKTPOMArHuTHBIX ITOJIAX

I[BI/I}KCHI/IC 3apsAXKECHHBIX YaCTHUIL B JICKTPOMAarHuTHBIX ITOJIAX

Bec KM:

25

25

25

25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
[1K-4 N-2nk-4 Bnaneer | 3nath: Bekropusie nosst u auddepennnanpapie oneparopsl 1 mopsaka
MaTeMaTHYECKUM KJIACCUYECKYIO TEOPHUIO (KonTposbhas paboTta)
amnmapaToM — KJIAcCHYeCKOH | anekTpomarHuTHOTO moiisi u | KanuOGpoBku. BexTopuslii motennman (Kontponsnas padota)
TEOPUU IEKTPOMATHUTHOTO | 3JIEKTPOMAarHUTHOTO Juddepenunanbublie oneparopsl 2 nopsaaka. O6001eHHbIe GYHKIUT
OJIS u TEOPHH | UITYUCHHS (KontpombsHas paborta)
3JIEKTPOMarHUTHOTO OCHOBBI KQJINOPOBOYHOM AcuMNTOTUKH, IpUOIMOKEHUS, 3a1aun Ha JBrkeHue yactull (KonTponbpHas
U3ITy4eHUs WHBAapUAHTHOCTH, OMMCAHUs | paboTa)

oJiel CKaJsIpHBIM U
BEKTOPHBIM MOTEHIIHATIAMHI
YMeTs:

MIPUMCHSIT
nuddepeHnranbHbIe
onepaTropsl U 0000IICHHBIE
GYHKITUY 715 pelieHus
nudepeHIaTbHBIX
ypaBHEHUU
AJIEKTPOMArHUTHOTO TTOJISI
MIPUMEHATHh METO/IbI
ACUMITTOTUYECKUX
Ppa3JIOKEHUN ISt
MPUOIMKEHHBIX
BBIYMCIICHUI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. BekTopHnble noJisi u 1uddepeHnnanbHbie onepaTopsl 1 nopsaka

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeneHusi KOHTPOJAbHOro MeponpusaTusi: KM npoBoauTcs B BUJE MUCbMEHHOTO
OTBETa Ha BOIPOCHI OUjIeTa

Kpartkoe conep:xanue 3aganus:
Brinonnure 3aganue ouaera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KJIACCUYECKYID  TEOPHIO T[101y<HTe BEIpaKeHHe T gdeFI
AJIIEKTPOMATrHUTHOTO TIOJISt u 1. )
AJIEKTPOMArHUTHOTO M3ITyYCHHS IToTyHHTe BEIpaskeHHe s div r
r2
2.

3 [1OTyYIHTE BBIPAKEHHE U1 rotlw, 7]

4 3amHIIHTE onepatop JIariaca B NOIAPHBIX KOOP/IHHATAX.

g 11 OTYHTe BEIPAKEHHE 11 10t pT

- -
cl - T -

okazaTe, 4T0 —1 +— ] - BEKTOp
cx cy

6.
7 Haiitu grad r, grad(1/r), grad @ (r), grad{ @ (r) - w(r)}.

Onucanue mMKaJbl OEHUBAHNUA:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MTOJIHOM 00b€ME WJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO




KM-2. Kain0opoBKu. BeKTOPHBIH MOTEHIIHAJ

®opmbl peajau3anum: bunersl (MMCbMEHHBINA OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJAbHOro Meponpustusi: KM npoBoautcs B BUIE NMCbMEHHOIO
OTBETa Ha BOMPOCHI OujeTa

Kparkoe coaep:kanue 3a1aHus:
Beimosinure 3ananue ounera

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HATh: OCHOBBI KaJ'H/I6p0BO‘-IHOI71 1. Tpueectn npumepsr dpyrxani S - GyHKUHOHHOIO THIA MOCTPOHTE HX rpadiiu

MHBApUAHTHOCTH, ONHUCAHUS oJjieu PaccuNTaTs BTOpEIe I OH3BOHELE BEKTOPHEIX i CKATAPHAIX moseii: div (grad ¢ ),
2. rot(gradT), grad (div @), div (rot @), rot (rotd)

CKaJIIpHBIM n BCKTOPHBIM )

3. Tonyunm Eripakenue ansoneparopa Jlansaca B c) epUHECKHX KOOPAMHATAX.
INOTCHINAJIaMU '

4. Tlony4nTs EEIp ZXEHHE 115 0NepaTopa JIaniaca B MOJIAPHEIX KO Op IMHATAX

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITH 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTENIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-3. TuddepenunanbHblie oneparopsl 2 nopsiaka. O6o61eHnbie pyHkumuu

®opmbl peanuzanuu: buners! (MMcbMeHHBIH onpoc)

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJIbHOro Meponpusitusi: KM npoBoauTcst B Buie MUCbMEHHOTO
OTBETa Ha BONPOCHI OuieTa

KpaTlcoe CoA€cpKaHME 3alaHUA:
Brinmonnute 3amanue ounera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmers: MPUMEHSATD 1.PaccuuraiiTe MOTEHIMAI JIEKTPOCTATUYECKOTO OIS,
muddepeHIanbHble ONepaTopsl U co3nanHoro aunoaeM q = 1 HKu, a = 10 Mxwm. Ilomyunre
000011IeHHBIC byHKIIUU JUTSt nunonbHOe npubmmkenue. [lo aumoasHOMY

peneHust nudepeHITaIbHBIX MPUOTIKEHUIO TIOYYUTE HAIIPSHKEHHOCTh




YpaBHEHUH  3JIEKTPOMArHUTHOIO BJIEKTPUYECKOTO MOJIS

oA 2.PaccunTaiiTe NOTEHIMAI 3JIEKTPOCTATUYECKOTO OIS,
coznanHoro aunoieM q = 3 uKii, a = 20 mxwm. [lonyuure
nunoibHoe pubmmkenue. [lo aumoasHOMY
MPUOTIMKEHUIO TIOJYYUTE HAIIPSYKEHHOCTh
3IEKTPUUYECKOTO TOJIS

3.PaccunraiiTe mOTEHIHUAI AJIEKTPOCTATUYECKOTO MOJIs,
co3nganHoro aunojiem q = 0,5 uKm, a = 15 mxMm.
[Tonyuure nunonsHoe npubamxkenue. [lo qumonpHOMY
MPUOIHKCHUIO MTOIYYNUTE HAPSHKEHHOCTh
BJIEKTPUYECKOTO MOJIS

4.PaccuunTaiiTe NoTeHIMAI 3JIEKTPOCTATUYECKOTO OIS,
co3nianHoro aunoiem q = 6 uKi, a = 30 mxwm. [Tonyuunre
nunoibHoe pubmmkenue. [lo aumoasHOMY
MPUOTIMKEHUIO TIOJYYUTE HAIPSYKEHHOCTh
AIEKTPUYECKOTO TTOJISI

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIMOJIHEHO

KM-4. AcMMNITOTUKH, IPUOJIMKEHNS, 321a91 HA IBHKEHHE YACTHIL

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpouenypa npoBeneHnsi KOHTPOJIbHOro Meponpusatusi: KM npoBoautcs B BUJE NMCbMEHHOIO
OTBETA Ha BOTIPOCHI OujeTa

Kpartkoe cogepixkanue 3a1aHusi:
BremmosauTe 3aganue onmiera

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMmeTh: NIPAMEHSITh METObI 1.Halimute BeIpakeHUE JJ1s1 BEKTOPHOTO MOTEHIIHAIA
aCUMIITOTHYECKHUX Pa3JIOKEHHIN OJHOPOJHOI0 MarHUTHOTO MoJs. [lokaxure, 4TO OH
JUTSL TPUOTTMKEHHBIX BBIYMCIICHUMA COOTBETCTBYET UCXOJJHOMY PaCIpEICIECHUI0 MATHUTHON
WHJYKLIUA
2.Haiigure BelpakeHue JUIsl BEKTOPHOTO MOTEHIHAIA




MarHMTHOTO MOJIs MpAMOro Toka. [lokaxure, 4To oH
COOTBETCTBYET UCXOAHOMY PACIPEIECIICHUIO MArHUTHON
WHIYKIHH

3.0LeHUTh KIaCCUYECKUI pauyc IPOTOHA

4. Haiiti o kpaliHeil Mepe Ji1Ba BO3MOXKHBIX BapraHTa
BBIPAYKEHUS BEKTOPHOT'O MOTEHIMAIA U1 OTHOPOAHOIO
MarHMTHOTO TOJISl, HHIIYKIUSI KOTOPOTO HalpaBlieHa
BJIOJIb OCHU Z

,10!(3331’5: HYTO0 €eCTEeCTBC€HHadA WIHPHHA cnex‘rpam.noﬁ JHHHE AL, IIZH}"IEEMO}‘
5 OCHHJIIATOPOM 0K23HIEAETCA COM3MEPHMONH C KITACCHYECKHM P aIHy COM 3nex1poaae: ‘mc?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOIHEHO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
6 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. VpaBHeHHe HeIIPepLIBHOCTH UL 3IeKTPHISCKOIO 3apsaia.

2. IloTenumanet HHeHapa-Berpral.

3. Iokasate, uro X @ - BEKTOP.

IIpoueaypa npoBenenust
CryneHnrtam mpejiaraeTcs clieiarh MUCbMEHHBIM OTBET Ha BOIPOCHI OuiieTa

L. Ilepeuenv komnemenyuit/uHOUKAMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbH AN 06
0C80eHUA OUCUUNTUHDL

1. Komnerenuust/Muaukarop: 1UJ1-2nx4 Brameetr MmareMaTndecKuM ammapaToM KJIACCUIESCKOU
TEOPHUH IIEKTPOMATHUTHOTO TIOJISL U TEOPHH SJIEKTPOMArHUTHOTO H3ITY4YEeHUS

Bomnpocel, 3axanus
1.PaccunTarh MOTEHIIMAT SJICKTPUUECKOTO IO, CO3AaBAEMOT0 TOUCYHBIM 3aPsI0M

TToCTpOMTE B MONAPHEIX KOOPAHHATAX FPaQHEN 33EHCHMO CTH MONHHOMOE JIexXanapa
2 P, (cos)oryrnad (/=1+5).

TTo H3BeCTHEIM X 2QpaKTepHCTHKAM BeKTopHoro nons d: divd = f{(r), rotd =f; (1),
3, soccranosuts 4(r).

JoKaszaTe. HTO €CTeCTBEHHAdA IIMPHHA CHEKTPaNbHON JHHHH Al H3Ty4aeMoit
4 OCOHIIIATOPOM OKasBIBACTCA COIBMC‘DHMOﬁ C KITaCCHYECKHM panHy COM 3JIEKIpOHAa C: mc:

1
[Tony4HTe BRIpakeHHe 115 grad —
2
5.

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kakoe 13 npuBeIcHHBIX BBIPAKEHUI PABHO HYJIIO COIVIACHO ypaBHEeHUAM Makcaesuia?

OTBeTHI:

1. div

2. div

3. rot

4. rot
Bepnpiii otBet: div [

2.YeMy paBHa IUIOTHOCTh SHEPTUU IEKTPOMATHUTHOTO TIOJIS?

OTBeTHI:

1.

10



EZ_BE

OS71T

~“ ExB
47T
E“+B*
4. S71T

BepHusliii otBeT: 2
3.Kaxoe u3 BbIpakeHUI UMEET MaTEMaTHUECKUI CMBICIT?
OtBeTsI:

rot @

11



Eall S

rot A
grad A

d |
BepHnsriii otBeT: 2

4.0 THOMMEHHBIE 3apsJIbl, IBUKYIIHECS M0 MapalIeIbHBIM IPSIMbBIM C OMHAKOBON CKOPOCTBIO:
OTBETHI:

OTTanKMBaloTCA CU/bHEe, YeM HernoABUKHbIe
OTTrankusatoTca cnabee, Yem HeNOABUKHbIE
OTTanKMBalTCA TaK e, KaK HeNnoABUXKHble
MpuTtarneatoTtca

Bepnprlii otBet: OTTankuparoTcs cinadee, 4eM HeMOoIBUKHbIE
5.Kak BeIpa)kaeTcs 2JIEKTPUYECKOE I10JIE YEPE3 TOTEHIIAAIIBI?
OTBeThI:

E = —grad ¢

10A
E=—grad ¢ — -

E=divA

12



=Trot A

Bepwuslit otBeT: 2
6.IloTeHunan 3MeKTPOCTaTUYECKOTO OIS AUIONSI UMEET BUJ:
OTBeTHI:

- dr
3

BepHusliii otBeT: 2
7.Cuna B3aUMOJICHCTBUSI IBYX MAarHUTOB Ha OOJIBIIIUX PACCTOSHUSX YOBIBaeT 0OpaTHO
MPONOPIUOHAIBHO:

OTBeTHI:

1. MMepBoii cTeneHn paccTosHUA
2. BTOpoOW cTEneHM paccToAHmMA
3. YeTvBepToOil CTENEHW PACCTOAHMA



4, DKCNOHEeHUWanbHO

BepHsbiii orBeT: UeTBepTON CTENEHU PACCTOSHUS
8.Kakoe 13 npuBeIeHHbIX HI)KE YPABHEHUI SIBJII€TCSI BOJIHOBBIM ypaBHEHUEM?
OTtBeThI:

Ap = 0

2
AA 18A=0

c? 0t2

3' aT
:cM‘ = pc—-

0, divi—
at+dw]_0

BepHelii oTBeT: 2

a%q 1 8%
9 0O6LWMm peleHnem OAHOMEPHOTO BONHOBOTO YpaBHEHWA 2z T 29z = 0 ABAReTCA:

OTBeThI:
@ = f(x—ct)+ g(x+ct)
2.
@ = Asin(x — ct)
3. ' '
p=A si_n(x — ct) + B cos(x — ct)
4,

)
[—(x+ct
o = AetclHet)
Bepuniii otBeT: 1

10.Konebumomuiics BAOJIb OCH Z 3JIEKTPOH Jy4Ille BCErO U3Iy4aeT:
OtBeThI:



HwnNPRE

s wnN e

B HanpaBneHun ocn z

Mog yrnom 42 K ocn y
MNepneHANKYNApPHO ocU z
OAnHaKOBO BO BCe CTOPOHDI

Bepnsiii otBet: IlepnenaukyisspHo ocu z
MonHas MHTEHCMBHOCTL n3ny4eHHa QUNosA C AMNOJIbHbIM MOMEHTOM d, rapmoHHU4eCcKH
, MEHAIWMMCA € 4acTOTON w, NPONOPLWOHaNbHa:

OTBETHI:

1. w*d?
2. w3d?
3. d®

4. >

Bepnsiit otBeT: 1

12 . B nnockoii anexktpomaruutHolt BonHe sektopbl E n B o6nagaiot cnegyiouym ceoiicteom:

OtBeTsI:
PaBHbI N0 BENWYUHE U NEPNEHAMKYAAPHBI APYT APYrY
E > B vi coHanpasaeHbl

b A e bV

1
2
3. E? + B? noctosHHO, a caMu BeKTOpbI NepneHAnKyAapHbI
4, E X B nocroaHHo

Bepusiii otBerT: 1
13.B m10cKo# TapMOHUYECKOH 2JIEKTPOMAarHUTHOW BOJTHE ITOTOK YHEPTUH BJIOJIb HAIIPABIICHUS
pacIpoCTpaHEeHUs:

OTBeThI:

dcrofy NOCTOAHHbIM

Kosnieb1eTca OT Hy/1A A0 MAaKCUMAJIbHOTO 3HAYEHWA C NEPUOLOM, PABHbIM AJIMHE BOJHbI
KonebneTca oT Hy/NA A0 MAaKCMMa/IbHOTO 3HaYeHUA C NEPUOAOM, PaBHbIM NOOBUHE ANUHbI BOJIHbI
VEHSAET 3HaK Ha NOJI0BUHE A/IMHbI BOJIHbI

BepHblii 0TBeT: KoNeOIETCS OT HYJS 10 MAaKCUMATBHOTO 3HAYEHUS C IEPHOJIOM, PABHBIM
MOJIOBUHE JUTMHBI BOJIHBI

14.BexTop MOTOKA YHEPTUHU B AJIEKTPOMArHUTHOM mosie (BekTop [loiiHTHHTa) paBeH:
OTBeETHI:
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PwnNeE

HwnNe

el

HwnN e

ExB

EB

(BE + EB)
(E? - B?)

15.CaMbIM 001IMM ClTy4aeM MOJIAPU3ALUHU TUIOCKOM 3JI€KTPOMArHUTHOM BOJHBI SIBISETCS:
OTBETHI:

C
41T
C
47T
C
41T
C
41T

Mnockasa
KpyroBas
dnamntmnyeckasn
MNapabonunyeckasn

BepHnbplii oTBeT: DinmunTUyecKas
16.ITonHOE ceueHue paccessHUsI IEKTPOMArHUTHBIX BOJIH HU3KOM 4acTOThI FTapMOHUYECKUM
OCLIMJLIATOPOM IPONOPLIUOHAIBHO

OtBeTsl:

YacrtoTe

KBagpaTy yactoThl
YeTBEpPTOM CTENEHM YACTOTbI
OT 4acToTbl HE 3aBUCUT

Bepneiit orBeT: UeTBepTON CTENEHN YaCTOTHI
17.B moCcTOSSTHHOM OJTHOPOJTHOM MarHUTHOM I10JI€ 3JIEKTPOH B 00IIEM CiTydae ABUKETCS T0:
OTBeTHI:

OKpyKHOCTHK
Mapabone
'mnepbone
Cnupanu

Bepnsiii otBet: Crimpanu
18.B MoCTOSSTHHOM OZJTHOPOJIHOM 3JIEKTPHUECKOM I0JI€ HEPETIATUBUCTCKUI 3JIEKTPOH B 00IIEM
CiIy4ae JABUXKETCS 10:

OtBeThI:

npAmMomn
napabone
runepbone
cnupanmu
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Bepuslit oTBeT: mapabosne

B mesNeHHO MeHAILLeMCA 0AHOPOAHOM MarHUTHOM Nnone B pagnyc oKpyHOCTM R, No KoTopoit
19 . BPalW@eTCA SNEKTPOH, MEHAETCA TaK, YTo:

OTBETHI:

1. BR noctosaHHO
2. B/R nocToAHHO
3. BR? noCTOAHHO
4. R He menaeTcA

Bepnblii oTBeT: 3
20.ITpu paccessHuM JBYX HEPEIATUBUCTCKUX SJIEKTPOHOB JIPYT HA APYTe B CUCTEME LIEHTpa
MacC KaXK]IbIi U3 AJIEKTPOHOB JIBUXKETCS T10:

OTBeTHI:

Mpamoit

MNapabone
Mvnepbone
[By3BEHHO NOMAHOM

el

Bepnsiii otBeT: I'unep6oe
II. Onucanue wkanvl oueHusanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa BeIIOJIHEHA B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PELICHUM

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "06a30Boro"
ypOBHSA. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoinenus snanusi: Pabora He BBITOJIHEHA WX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Omnenka ompenensieTcss B cOOTBETCTBUU ¢ [lonokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME s
crynenroB HIY «MOW» Ha 0CHOBaHMHU CEMECTPOBOM M 3a4ETHON COCTABIISOIINX
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