i

MUHOBPHAYKU POCCUN *
OENEPAITBHOE MOCYAPCTBEHHOE BHODKETHOE OBEPA30OBATE/TLHOE YYPEKOEHUE
BbICLLUEMO OBPA30OBAHUA '

«BOPOHEXCKWUN rOCYJAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BIlY»)

YTBEPXOAKO

3aBeayoLmin kacdegpon
eTnyeckon uanku
3ayuro OUCUUIITUHbI

HaumeHosaHue Kaghedpbi, omeeyvarowel 3a p

—

®ponos M.B.)

nodpucsk, pacwughposka nodnucu

PABEOYASA NMPOrPAMMA YYEEHOW OUCLUMIIUHDI

51.B.03 — SnekmpoduHamuka

1. Kog u HaumeHoBaHue HanpaeJrieHus noaroTroBku/cneuuanbHOCTHU:

14.03.02 - Sl0epHbie chu3uka U mexHosoauu

2. NMpodunb noaroroBku/cneymnanusauma: “Qusuka amomH020 0pa u Yyacmuu’

3. KBanudmkauus BbinyckHUKa: bakasasp
4. Dopma obyyeHusn: oyHas (OHegHas)

5. Kadheppa, oTBevyarowas 3a peanusauuio aucuunnuubl: 0802 - meopemuyeckol husuxku

6. Cocmaeumenu npo2paMmbl Onezens AnekcaHop Banepbeeuy
®HO

K.Qh.-M.H.

YueHasi cmeneHov YueHoe 38aHue

7. PekomeHpoBaHa: HMC ¢usuyeckozo gpakynbmema om 25.05.2023 e. npomokos Ne §
(HaumeHoeaHue pekomeHOyroweld cmpykmypsl, dama, HoMep NPOMmMoKoa)
MpoanenHa HMC dusnyeckoro dakynbTteTa, npotokon Ne6 ot 26.06.24

8. YueOHbIN roa: 2026/27 Cemectp(bl)/TpumecTp(bl): 5



9. Uenwu n 3apgaum y4e6HON AUCLMNIIUHDI

OrnekTpoanHamMuKka SIBNSIeTCs HEOTbEMSIEMOWN YacTbio dmamyeckoro obpasoBaHud. MN3yveHue
Knaccuyeckon  9neKkTpoguMHaMuKM  MO3BOMSEeT  MO3HAaKOMWUTLCA € MpUHUMNaMuM U
MaTeMaTuyeckKumMm MeTodamu, NpUMEHAEeMbIMU B pasnnyHbIX obrnactax cdousmku. Llenb kypca
COCTOMT B W3Y4YEHUM 3aKOHOB ONEKTPOMAarHUTHbIX SBIIEHWA, OCBOEHUM MaTemMaTUyeckoro
annapar KNnacCU4eckon 3neKTpoauHaMUKKU, NpMobpeTeHne HaBbIKOB peLLeHUs TUMOoBbIX 3adad
anekTpoagnHamukn. OCHOBHbIMM 3aadamu Kypca SABNAKTCHA oBnageHue yHOaMeHTasbHbIMU
NOHATUAMU U (PU3NYECKMMUN MOAENAMUN U NOSNyYEeHNe NpeacTaBrieHnn 0 Noaxoaax K MoCTaHOBKe
N PEeLLEHMNIO KOHKPETHbIX, C Y4ETOM 0COBEHHOCTEN crieumanmaaumm, u3n4ecknx sagau.

10. MecTo y4e6HOM AucUMNNUHBLI B cTpykType OOIT:

BxoauTt B moaynb "BapuaTtuBHas yYacTtb". M3yyeHne amcumnnuHbel NnpoBoauTtcsa Ha 6ase obimx
KypcOB (MaTteMaTuyeckuin aHanuns, aHanutmyeckasa reomeTpus, nnHernHas anrebpa, BEKTOPHbIN U
TEH30PHbIN aHanu3, ypaBHEHUS MaTemMaTU4ecKon u3nkm) ¢ y4€ToM TpeboBaHWI K YPOBHIO
noaroToBkW, HeoBXOAMMbIX [  OCBOEHUS OCHOBHOM oObpasoBaTesibHOW MporpamMmel.
OucumnnuHa aBnaeTcs npefwecTBylolWen Ons KypCOB KBAHTOBOW Teopuu U cneuuanbHbIX
KypCOB.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsI MO AUCLUNIUHE/MOAYNIO (3HAHUA, YMeHwus,
HaBblKKM), COOTHECEHHble C  NNaHUpyeMbiMM  pe3ynbTaTaMU  OCBOEHMS
obGpa3oBaTenbLHOM NPOrpaMmbl (KOMNETEHUUAMU) U UHAUKATOPAMU UX AOCTUXKEHUA:

Kog HasBaHue Koga(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
KOoMMAeTeHUNN
MK-1 | CnocobHocCTb MK-1.3 | YmeeT npoBoguTb 3HaTb: OCHOBHblE TMOHATUS W 3aKOHbI
Mcnonb3oBaThb n3yyeHne n aHanma Knaccu4eckon anekTpogmMHaMmnkmn Bakyyma
Hay4YHOTEXHUYECKYHO nuTepaTypHbIX 1 N CNIIOLWHbIX Cpes;
WHopmaLuto, naTeHTHbIX
OTEYECTBEHHbIN U NCTOYHUNKOB MO YmMmeTb: Mncnonb3oBaThb B
3apy6e>+<Hb|17| onbIT NO TemMmatTuke I'IpOd.)eCCVIOHaJ'IbHOIZ n Haquoﬁ
TemMaTuke nccnegoBaHui JeaTenbHOCTM MaTeMaTudeckuin annapart
ncenegosaHus, KIlacCuU4eCKom 3nNeKTpoaANHaAMUKW,
COBpEeMEHHbIe NPUMEHATb  MOMyYeHHble 3HaHus 00
KOMMbOTEPHbIE AMEKTPOMAarHUTHbIX ABNEHUAX ans
TEeXHoNnornmn n OCBOEHMNSA NPOMUIBHBLIX OUCUUNIIMH U
”H¢)ODM3HM0HH|3|9 peLlleHnsa npogeccnoHanbHbIX 3agav;
pecypcbl B CBOEW
NpeAMeTHOI obracTy BnageTtb (MMeTb HaBbIk(M)): MeToAaMu
peLleHns TUNOBbIX 3agav
3NEKTPOANHAMUKM.

12. O6bem gucuMNInHbI B 3a4eTHbIX eguHnuax/yac. 3/ 108.

CDopma npome)KyTquoﬁ aTTecTauumun 3K3amMeH

13. TpynoemkocTs 1o BuiaM yue6HOM paGoThl

TpyooeMKocTb
Bua yue6Hoit paboTel Bcero Mo cemecTpam
5 cemecTtp
AyAnTOpHbIE 3aHATUSA 50 50
nekuuu 34 34
B TOM yucrne: npakTuyeckue 16 16
nabopaTtopHble




CamocTosTensHasn pabota 22 22
B TOM 4mcre: KkypcoBasi paboTta (NpoekT)
dopma NPOMEXYTOYHOM aTTecTaLlum 36 36
(3k3ameH — 36 yac.)
Utoro: 108 108

13.1. Coneprxanue TUCIUATNIAHEL

Peannsauus
pasgena
Ne i/ HanmeHoBaHue pasgena CopepaHie pasaena ancUAnAnHsI ONCUUNNUHBI C
) ANCUUNNNHBI P P NOMOLLIbIO
OHnamnH-Kypca,
QYMK*
1. NNekuum
1.1 3akoHbl aneKkTpoMarHeTusama Kak pesynbTart -
OcHOBHbIE ypaBHEHUS o
06006LLEeHNsT ONbITHBIX AaHHbIX. CucTeMa ypaBHEHWUN
3NEeKTPOMarHMTHOro nons B
BAKYVME MakcBenna anga anekTpoMarHMTHOro Nonsi B Bakyyme.
yy OHeprnst 1 UMNynbC 3NEKTPOMArHUTHOIO NOfS.
1.2 OCHOBHblE YypaBHEHWsI MOCTOSIHHOIO 3M1EKTPUYECKOrO -
MocTosiHHOE nond. lNMone Ha 6OJ'IE:LLII/IX PaccTosHusX OT CuCTeMb
3MeKTpUYEcKoe none 3apagoB. OunonbHeIn M KBaAPYMNOMbHbIA MOMEHTHI.
Cunctema 3apsiioB B KBa3MOOHOPOOHOM BHELLIHEM MOSe.
1.3 YpaBHEHNS MOCTOSIHHOrO MarHMTHOro nons. 3akoH -
Buo-Casapa-Jlannaca. MarHuTHbIV MOMEHT.
lMocTosiHHOE MarHuTHoe MarHuTtHas 3Heprus NOCTOSAHHbIX TOKOB.
none KoadhpmumeHTol WHOYKTUBHOCTW. Tokn B
KBa3MoOHOPOOHOM  MarHUTHOM none. Cwunbel B
NOCTOAHHOM MarHUTHOM Mone.
1.4 YpaBHeHVs [Ons  SNeKTPOMarHUTHbIX MOTeHUnanos. -
OnekTpomMarHuTHble BOSHbI. Mnockne
MOHOXpOMaTu4eckMe BOMHbI. [lonspusaums BOIHbI.
3anasgbiBaowme  noteHumansl. OOwasi  Teopus
M3nyyeHue n paccesHmne A W 4 W P
N3nyyeHns. OunonbHoe nsnyyeHue.
3NEKTPOMarHUTHbIX BOSMH
MarHMTHOOUNONBHOE W KBaAPYMNOSbHOE U3MyvYeHus.
TopmoxeHwne n3nyyeHnem. CnekTtparnbHoe
pasnoxeHue N3nNyyeHus. PaccesHue
3NEKTPOMAarHUTHbIX BOJSTH.
15 Cwnctema ypaBHEHUI YpaBHeHus 3NEKTPOMarHMTHOro nons B -
Makceenna B cpefax NONAPU3YIOLLIMXCA N HaMarHMYnBaoLWNXCH cpeax.
1.6 MocTosiHHbIE -
OnekTpocTtatvka  MPOBOAHUKOB.  JrekTpocraTtuka
eneKTputeckoe 1 NanekTpukoB. [MOCTOSAHHBIA TOK B NPOBOASLLMX
MarHUTHOe nons B cpeaax. g ona Ip'loco' 06 Ma 06 NoNe B G g a AALL
o X. TOSIHHOE MarHuTHoe nosne B X.
[MocTOosIHHBIV TOK B cpeax pea pea
1.7 KBasucraumoHapHble Toku u | KBasuctaumoHapHoe  npubnumxkeHue. Cuctema -
nonsd NNHENHbIX NPOBOAHMKOB. CKUH-3chdekT.
1.8 OneKkTpoMarHuTHble BOMHbI B AW3MEKTpUKax B -
OneKkTpoMarHWTHbIE BOMHbI | OTCYTCTBME AMchepcuun. [ucnepcus UaneKkTpuyeckon
B cpefax npoHuuaemoctu. OTpaxkeHne 1 npenomreHue.
PacnpocTpaHeHue BOSfIH B HEO4HOPOAHON cpede.
2. NpakTn4yeckne 3aHATUA
21 OcHOBHbIEe ypaBHEHUS YpaBHeHns Makceenna. CTaumoHapHble ypaBHEHNS -

3MEeKTPOMAarHWTHOro nonsi B
BaKyyme

Makcsenna. MHTeraJ’IbH ble YypaBHEHUA.




2.2 Cuctema ypaBHeHun MakcBenna Anst CTauMOHapHbIX
lMocTosiHHOE anekTpudecknx nonen. ®opmyna Maycca. YpaBHeHue
anekTpuyeckoe nose MyaccoHa n Jlannaca gns ctaunmoHapHoOro noTeHumana.
MeToa n3obpaxkeHui.
2.3 Cuctema ypaBHeHun MakcBenna Ansi CTauMoOHapHbIX
MarHUTHbIX nonen. dopmyna Crokca. YpaBHeHue
[MocTosiHHOE MarHuTHoe
Hone lMyaccoHa n Jlannaca gns cTauuMoHapHOro BEKTOPHOro
noteHumana. 3akoH bBbuo-CaBapa-Jlannaca. Pacudet
nHgyktmeHoctu. Cuna Amnepa.
2.4 M3ny4yeHune n paccesaHune BonHoBoe ypaBHeHue. [1rockne MoHOXpoMaTuyeckme
3NEKTPOMarHUTHbIX BOMH BOMHbI. [lunonbHoe nsnyvyeHme. MarHuTHoO-gunonsHoe
" KBaZpynonbHoe N3nyyeHns.
CnekTpanbHoe pasfnoXeHne  U3nyyeHus.
PaccesiHne anekTpomMarHMTHbIX BOJTH.
25 Cwncrtema ypaBHEHUN YpaBHeHus MakcBenna B cpegax. JlnHeriHas v
Makceenna B cpefax HenuHenHas cpeabl.
2.6 [MocTosiHHBIE [OnanekTpukn B NOCTOSIHHOM 3NEKTPUYECKOM Morne.
aneKkTpuyeckoe un Mapa- n gnamarHeTMkn B MOCTOSSHHOM MarHUTHOM
MarHUTHOE nons B cpedax. | none.
[MoCTOsIHHBIV TOK B cpegax
2.7 KBasucraumoHapHble Toku u | CkuH-acpdexT
nons
2.8 OnekTpomarHuTHble BoMHbl | 'eHepaumsa rapMoHKK, camookycnpoBka.
B cpedax
13.2. Tembl (pa3aenbl) qucuymIvHbL ¥ BHIbI 3aHATHI
Buabl 3aHATUI (KONM4ECTBO YacoB)
Ne HavmeHoBaHue Tembl
n/n asgena) AUCuUmnniunHbl CamocTtosaTenbHas
(paspena) avcu Jlekumn MpakTnyeckme | JlabopaTopHbie Bcero
paboTta
OcHOBHble ypaBHEHUsI
1 | anekTpoMarHUTHOro nons 8
B BaKyyme 4 2 2
lMocTosiHHOE
2 11
areKkTpuyeckoe none 4 3 4
MocTosiHHOE MarHuTHoe
3 11
none 4 3 4
4 M3ny4eHune n pacceaHune 13
3IIEKTPOMarHUTHbIX BOSTH 6 3 4
5 Cunctema ypaBHeHUN 7
Makcsenna B cpefax 4 1 2
lNocTosiHHbIE
3neKTpuyeckoe 1
6 MarHuUTHOE Mnons B 8
cpenax. MoCTOAHHbIN TOK
B cpefax 4 2 2
KBasucraumoHapHble TOKU
7 7
v nons 4 1 2
3 OnekTpoMarHuTHbIe 7
BOJTHbI B cpefax 4 1 2
UToro: 34 16 22 72

14. MeToguyeckue ykasaHusa Ans o6yvarowmxcst N0 0CBOEHUIO AUCLUNIIUHDI:
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Heobxoaumo nocne kaxgomn nekumm no ee Teme pasbupartb M 0CBaMBaTb NTIEKLMOHHbBIV MaTepuarn,
AN ero nyywero MOHMMaHWa 4uTaTb PEKOMEHOOBAHHYK OCHOBHYK W OOMOMHUTENbHYHO
nutepaTtypy, TrOTOBUTbCA K MpakTU4EeCKOMYy 3aHATMIO, pas3bupass  COOTBETCTBYHOLLNN
TEOpeTUYECKUI MaTepuarn, cucTeMaTUYeCKn BbIMNOMHATE AOMALUHME 3aJaHusi, He nponyckaTb
TeKkyLme TeCTMpPOBaHMs N0 NPONAEHHOMY TEOPETUYECKOMY M NpPaKTUYeCcKoMy maTepuany.

15. Mepe4yeHb OCHOBHOM W AOMNONHUTENbLHOW rNUTepaTypbl, PECypCoOB WHTEpPHeT,
Heo6X0AUMbIX ONA OCBOEHUA OUCLMUNNUHbI

a) oCHoBHasi nuTeparypa:

Ne n/n McTOYHMK

Anekceees A.N. C6opHuUK 3aday o knaccudeckoul anekmpoduHamuke / A.U. Anekcees. —
Crll6.: JlaHb, 2008. — 320 c. // «YHUsepcumemckas bubnuomeka online» :
371IeKMPOHHObUbIUOMeYHas cucmema. — URL

. «http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=100»

6) pononHuTenbHasa nuTepartypa:

Ne n/n NcTouHmk

AnmyHuH K.K. QnekmpoduHamuka, crieyuanbHas meopus omHocumensHocmu u
anekmpoduHamuka criiowHbix cped / K.K. AnmyHuH. — M.: Jupekm-Medua, 2014. —

2 109 c. / «YHusepcumemckasi 6ubniuomeka online» : anekmpoHHO-6ubnuomeyHas
cucmema. — URL : «https://biblioclub.lib.vsu.ru/index.php?page=book&id=240549&sr=1»

bpedoe M.M. Knaccudeckas anekmpoduHamuka / M.M. Bpedos, B.B. PymsHues, V.H.
TonnmbieuH. — Cr16.: JlaHb, 2003. — 398 c. / «YHusepcumemckasi bubnuomeka onliney :

3 311eKMPOHHO-6ubnuomeyHas cucmema. — URL :
«http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=606».

4 Jlanday J1.4. Teopus nons / J1.4. JlaHday, E.M. Jlucbwuy. — M.: @usmamnum, 2003. — 530
C.

5 JlaHOay J1.[]. OnekmpolOuHamuka crisiowHbix cped / J1.4. flaHday, E.M. Jlugpwuy. —M.:

Qusmamnum, 2003. — 651 c.

Eambizun B.B. C60pHUK 3aday no anekmpoduHaMuKe U crieyuarnsHoU meopuu
omHocumersnbHocmu [3rekmpoHHbIU pecypc] : y4eb. nocobue / B. B. bambiauH, Y. H.
6 TornmbiauH .— Mockea : JlaHb, 2010 .— 480 c. // «YHUsepcumemckasi bubnuomeka
onliney» : anekmpoHHo-bubnuomeyHass cucmema. — URL :
«http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=544»

Tepneukut A.1. OnekmpoduHamuka / A.l1. Tepneukud, KO.I1. Pbibakos. — M.: Bbicw. wk.,
1990. — 352 c.

3anpsiecaes C.A. SnekmpoduHamuka / C.A. 3anpsicaes. — BopoHex: 130-60 BOpOHEX.
eoc. yH-ma, 2005. — 536 c.

9 Tamm UN.E. OcHoebl meopuu anekmpudecmsa / .E. Tamm. — M.: Hayka, 1976. — 620 c.

Mapmo C.U. Jlekyuu no anekmpoduHamuke. Yacmb 1/ C.U. Mapmo, A.B. ®nezenb, M.B.
®pornos. — Boporex: N3damenbckul dom BI'Y, 2018 .— 102 ¢ .// «YHUBepcumemckas
bubnuomeka onliney» : anekmpoHHo-6ubnuomeyHas cucmema. — URL :
«http://www.lib.vsu.ru/elib/texts/method/vsu/m18-03.pdf».

Mapmo C.U. JTlekyuu no anekmpolOuHamuke. Yacmb 2 / C.N. Mapmo, A.B. ®nezenb, M.B.
®posnos. — BopoHex: Nsdamenbckuti dom BI'Y, 2018 .— 114 ¢ .// «YHusepcumemckas
bubniuomeka online» : anekmpoHHo-bubnuomeyHas cucmema. — URL :
«http://www.lib.vsu.ru/elib/texts/method/vsu/m18-04.pdf».
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=100
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=100
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=100
https://biblioclub.lib.vsu.ru/index.php?page=book&id=240549&sr=1
https://biblioclub.lib.vsu.ru/index.php?page=book&id=240549&sr=1
https://biblioclub.lib.vsu.ru/index.php?page=book&id=240549&sr=1
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=606
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=606
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=606
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=544
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=544
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=544
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-73.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-73.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-73.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-73.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-73.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-74.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-74.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-74.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-74.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-74.pdf

Mapmo C.U. 3adayvu no anekmpoduHamuke. Yacmpb 1/ C.U. Mapmo, M.B. ®pornos. —
BopoHex: 3damernbcko-nionuzpagudeckuti ueHmp BI'Y, 2014. — 63 ¢ /I

12 «YHusepcumemckasi 6ubniuomeka online» : ariekmpoHHo-bubriuomey4yHast cucmema. — URL
: «http://www.lib.vsu.ru/elib/texts/method/vsu/m14-87.pdf».
Mapmo C.U. 3adaqu o anekmpoduHamuke. Yacms 1/ C.U. Mapmo, M.B. ®@porios. —

13 BopoHex: U3damernbckuti Oom BI'y, 2015. — 53c. // «YHusepcumemckas 6ubniuomeka

onliney : anekmpoHHo-bubnuomeyHas cucmema. — URL
s«http://www.lib.vsu.ru/elib/texts/method/vsu/m15-113.pdf»

B) MHOpPMaLMOHHbLbIE INeKTPOHHO-06pa3oBaTenbHbIe pecypchl (0huumanbHble pecypchbl UHTEPHET)*:
Ne n/n Pecypc

14 http://www.lib.vsu.ru/

15 https://biblioclub.lib.vsu.ru/

16 https://lanbook.lib.vsu.ru/

16. NMepevyeHb Yy4eOHO-meTOAMYECKOro obecneyeHMs AN CaMOCTOATENIbHOW paboTbl
(y4e6HO-Memodu4yeckue pekoMeHOauuu, nocobusi, 3adavyHUKu, mMemoodu4ecKue
YKa3aHusi 1Mo ebINMOJIHeHUIO NMpPpakKmMu4eckux (KOHMpPOsIbHbIX), Kypcoebix pabom u Ap.)

Ne n/n McToYHMK

17. Obpa3oBaTesfibHble TEXHONOrMU, WUCMoNib3yeMble MNpu peanusauum y4ebHOM
AUCUMNIUHBbI, BKIKOYasi AUCTAHUUOHHbIe oObpasoBaTenbHble TexHonoruu (OOT,
3neKkTpoHHoe obyyeHue (J0), cmewaHHOe OOyyYeHue):

https://edu.vsu.ru/course/view.php?id=4592

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIIUHBI:

NekumoHHas ayauTopusi, Qocka, y4yebHas nuTepaTypa, OneKTPOHHble cpeacTBa  Ans
npeacTaBneHns npes3eHTauuin.

19. OueHo4HbIE cpeacTBa ANA NPOBeAEeHNSA TEKYLEN N NPOMEXYTOYHON aTTecTaumn

MopsiAok OLeHKM ocBOeHust obydawwmmucs yvyebHoro maTtepuana onpepgensietcs
coep)xaHMeM crneayLwmx pa3aenos ANCUMIINHDI

No HavnmeHoBaHue KoMaeTeH MugukaTop(bl)
q /;] pasgena oucumnivHel nsi(n) OOCTUXKEHUS OueHouHble cpeacTea
(moayns) H KoMneTeHLUmn
1 Paspgenbl 1.1-1.8, 2.1- OMK-1 olnggﬁKolng' 3agayn, BbIHOCUMbIE Ha KOHTPOSIbHbIE
" 128 : " paboTbl. TECTOBLIE BOMPOCHI.
MpomexxyTouHas aTTecTaums Cnucok BOMpocoB 1 TECTOBbIE BONPOCHI,
dopma KOHTPONS — IK3aMeH BbIHOCUMbIE Ha 3K3aMeH



http://www.lib.vsu.ru/elib/texts/method/vsu/m14-87.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-87.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-87.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m14-87.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-113.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-113.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-113.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-113.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-113.pdf
https://edu.vsu.ru/course/view.php?id=4592
https://edu.vsu.ru/course/view.php?id=4592

20. TunoBble OLIEHOYHbIE cpeacrtBa M MetToau4dYeCKkune wmartepuarbl, onpegendrowniue
npoueaypbl oueHuBaHus

10.

20.1. TeKyWw M KOHTPOJSIb yCNeBaeMocCTun

Mpumep 3agay, BLIHOCUMbIX Ha KOHTPOJIbHbIE Pa6oThbI

B ogHopoaoHOe anekTpuyeckoe nosie HanpskKeHHoCcTM E BHecnv mMeTannuueckyro nnactuHy.
lMnockocTb NNacTvHbl NepneHauKynspHa HanpaBfeHUo anekTpudeckoro nond. Yemy pasHa
NOBEPXHOCTHAs NMIOTHOCTL 3apsJ0B Ha pasHbIX CTOPOHaX MNNacTUHbI?

ToudeyHbI 3apsag q HaxoguTCsl Ha paccTosiHUKM r oT ueHTpa O HesapsbkeHHOro cdpepunyeckoro
NpoBOASLLErO CMNosi, BHYTPEHHUIN N HAPYXHbIN pagnyc KOTOPOro paBHbl COOTBETCTBEHHO a U b.
Hantn noteHuman B Touke O, ecnu r<a.

TouyeuyHbln 3apsia q HaxoAMUTCS Ha paccTosHuM | oT 6e3rpaHuMYHON NPOBOASALLEN MIOCKOCTU.
OnpegenuTb NOBEPXHOCTHYHO NNOTHOCTb 3apsiA0B, MHAYLMPOBAHHBIX HA MAOCKOCTU, Kak (PyHKLMIO

pacCcToAaHUA r OT nepneHaukyndpa, onyweHHOro U3 3apsaaa q Ha nioCKOCTb.

ToHKoe npoBosee Konbuo paguyca R, umerlowlee 3apsa ¢, pacnonoXeHo napannenbHo
npoBoAsLlen Ge3rpaHNYHOM MNNOCKOCTM Ha paccTtostHum | oT Hee. Hamtm 1) NOBEPXHOCTHYO
NNOTHOCTb 3apsga, HaxXOAsLWYKCSs B TOYKE MNIIOCKOCTW, PachONIOKEHHOW CUMMETPUYHO
OTHOCUTENBHO KOMbLA; 2) NOTEHLMAN 3NEeKTPUYECKOro nons B LeHTpe KosnbLa.

Hantn noteHuman npoBoslen He3apskeHHOW cdepbl, BHE KOTOPOM Ha pacctosiHuu | oT ee
LeHTpa HaXo4UTCSa TOYEYHbIN 3apsag q.

Mexgy nnacTtmHaMmy HaKOpPOTKO 3aMKHYTOrO MIIOCKOro KOHAEeHCaTopa HaXxo4MTCs MeTannnyeckas
nnactuHa ¢ 3apsgom q. MNMnactuHy nepemecTunm Ha pacctosaHue . Kakon 3apsia npowen npy aTom
no 3akopaynBarowemMy NPoBOAHMKY? PaccTosHue mexagy nnactMmHamu koHgeHcatopa d.
OnpegenuTb none BOKPYr NPOBOASLLErO HE3apshKeHHOro wapa paguycom R, Haxopsuierocsa Bo
BHELLUHEM OOHOPOLHOM arnekTpuyeckom none E.

MMnacTvHKa 13 ananekTpuka noMeLleHa B O4HOPOOHOE AIEKTPUYECKOe Nnose Tak, YTo e€ Hopmarnb
COCTaBNSAEeT yrosli o C HarnpsKeHHOCTbIO anekTpuyeckoro nona E. Hantn Hanps»keHHOCTb nons
BHYTPM NIACTUHBI.

TodeuHbln 3apsg q HaxXOAUTCA Ha MNMOCKOCTW, OTAEeNnswwen Bakyym OT 6e3rpaHU4HOro
OAHOPOAHOro AnanekTpuka. Hantn moaynb BektopoB D u E BO BCeM NpoCTpaHCTBE.

lMoka3aTb, YTO B OAHOPOOHOM AMIEKTPUKE, BHYTPU KOTOPOro HET CTOPOHHMX 3apsifoB, o6beMHas

NMOTHOCTb CBA3aHHbIX 3apAAO0B paBHa HyIo.
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12.

13.

14

15.

16

17.

18

19

20.

21

.[Be nepecexkawwmecda nog npdaMbiM yrrnom OecKoHeuYHble NITOCKOCTU OensT NPOCTPaHCTBO Ha

yeTblpe obrnactu. Yemy paBHa HanpshKEHHOCTb MONSA B 3TUX OOMNACTsX, €Criv NOBEPXHOCTHas
NAOTHOCTb 3apsii0B NIOCKOCTEN O7

B 6ecKkoHeYHON PaBHOMEPHO 3aPSPKEHHOM C MOBEPXHOCTHOWM NITIOTHOCTLIO G MSIOCKOCTU Bbipe3aHOo
Kpyrnoe oteBepctune paguycom R. OnpegenuTb Hanps»KeHHOCTb 9MNEKTPUYECKOro Mosns Ha ocwu,
nepneHanKynspHon NIIOCKOCTU N NPOXOoAsLLEen Yepes LLEHTP OTBEPCTUS.

BepxHasa nonosuHa cpepbl pagnycom R € LEHTPOM B Havarne KoopamHaT paBHOMEPHO 3apsiKeHa
C MOBEPXHOCTHOW MSIOTHOCTBIO O, HWXKHAS --- C MOBEPXHOCTHOM MSIOTHOCTbIO — O. Hantum

OUNosibHbIN MOMeHT d chepbl.

.[1Ba KoakcmanbHbIX PAaBHOMEPHO 3apsbKeHHbIX TOHKUX Korbla ¢ paguycamn a U b (a>b) nmetot

3apagbl q U -q. Hantu gunonbHbIn 1 KBagpynosnbHbIA MOMEHTBI CUCTEMbI M MOTEHLKMAanN ¢ Ha ocu
CUCTEMBI.

B umnunHgpe pagnycom R1 napannenbHO ero ocu TeyeT TOK C 06bEMHOM NAOTHOCTLIO j1= const1.
B unnuHgpuyeckom croe, oxeaTbiBatowem umnmHap R1, ¢ BHewHuM pagnycom R2  npoTtekaeT
MOCTOSIHHBIN TOK j2 =const2 B NPOTMBOMONOXHOM HanpaeneHun. Npu Kakom oTHoweHun 2 /j1

none BHe NPOBOAHMKA PaBHO HYNO?

.Tok J uMpKynupyeT B KOHType, umerowemMm dopmMy paBHoOedpeHHon Tpaneuun. OTHOLIEHue

OCHOBaHuWi Tpaneumn n. Hantu MarHUTHYO MHAYKUMIO B B Touke A, B KOTOpPOM MepeceKkarTcs
npoaomkeHnss 6OKOBbIX CTOPOH. MeHbLLee OCcHOBaHWe Tpaneuun pasHo |, pacctoaHmne ot A go
MEHbLLEro OCHOBAHWS paBHO b (gocTaToOYHO Bbipa3uTb B Yepes ogHOKpaTHLIN UHTerpan).

Mo npoBonoke, COrHyTON B BUAE PABHOCTOPOHHErO TPeyroribHMKa CO CTOPOHOW a, NPonycKaeTcs
TOK cunbl J. HanTn BEKTOPHbIN NOTEHUMAn U MarHUTHYK MHOYKUMIO HA 60MbLIOM pacCTOSHUN OT

CUCTEMBDbI.

.Wap paguyca R, 3apskeHHbI C O0B6bEMHOW NNOTHOCTLIO P = [r2 BpaliaeTca BOKPYr CBOEro

OnameTpa C NOCTOAHHOW YrIOBOW CKOPOCTLIO W. HanTu MarHUTHYIO MHOYKUMIO B LIeHTpe Lwapa.

.Yactnua c maccon m 1 3apsaom e ABMKETCH B OQHOPOOHOM MarHUTHOM none B no okpyHOCTU

paguycom R. HanTtu aHepruio, Tepssiemyto Ha AUNonbHOE U3nyveHme 3a ogmH oboporT.
MpsmoyronbHas pamka ¢ NOCTOAHHBIM JIMHENHBIM TOKOM J BpaLLaeTcs BOKPYr CBOEN AnaroHanu
C MOCTOSAHHOW YIIIOBOM CKOPOCTbIO w. [nowaab pamkm paBHa S Hantum MHTEHCMBHOCTL dl

N3nyyeHusi B TenecHolin yron dQ B cpegHeM No BpEMEHW 3a Nepuos BpaLLEeHUsi paMKu.

. ONneKTpoH BreTaeT B MIIOCKUIA KOHOEHCATOP U Yepe3 HEKOTOpOe BPEMS MOKMAAET ero B TOW e

TouKke. HanpsbkeHHOCTb E  nonsi B koHOeHcaTope OAHOPOAHA U MOCTOSAHHA, CKOPOCTb 3f1eKTpOoHa
npv BrieTe paBHa V. Hantu cnekTpanbHoe pacnpegeneHve nonHom aHeprum d€w AnNOnbHOro

N3ny4YeHns areKTpoHa.

anMepr BOMPOCOB, BbIHOCUMBbIX Ha TeCT

1. YTo0 Takoe ToYeYHbIn 3apsa?



Hanuwwre 3akoH KynoHa.

Cdhopmynupyinte 3akoH Papages.

Uto Takoe TOK?

Hanuwwnte cncrtemy ypasHeHmnin Makceenna B andpgepeHumnansHon oopme.
HanuwwnTe ypaBHeHue lyaccoHa.

3anunwute Teopemy lMaycca.

Hanuwnte cucrtemy ypaBHeHVIIZ MakcBenna ans CTauMoHapHOro MarHMTHOro nosA4.

© ® N o 0 B 0D

Hanuwnte onpeagenenHne ana MmarHMTHOro MOMeHTa.

=
o

. 3anuwunTte 3akoH Amnepa.

[EEN
[EEN

. HanvwwTe BonHOBOE ypaBHEHME.

[ERN
N

. HanvwwuTe BbipaxxeHue anst LMpKYNsipHO NONsSIpU30BaHHON BOJHbI.

[ERN
w

. Hannwwnte BblpaXeHune ana UHTEHCUMBHOCTU ANNOJIbHOIo U3ny4YeHu4.

[ERN
SN

. Hannwwute BblpaxkeHne AnNA MHTEHCUMBHOCTM MarHUTHO-AWMOMBHOIO M3fyYeHWs B 3a4aHHOM
4acTOTHOM MHTepBarne.

15. Hanuwmnte ceyeHne paccesHusa cBeTa Ha 3NeKTpPoHe

16. Hanuwwute cuctemy ypaBHeHun MakcBenna B cpege.

17. Yem oTnmyatoTcs napa- n guamarHeTmku?

18. B yem 3akntovaeTca addekT reHepaumnm rapMoHUKN cpegon.

19. YTo Takoe HennHenHas NoNApU3yemMocTb?

20. B yem 3akntovaeTcsa adhdekT caMoOKyCUPOBKA?

20.2. NMpomexyToyHaa aTtrecrtayms

© ® N o vk~ W NP

L T =y Ty
A W N P, O

ﬂepequb TeM, BbIHOCUMbIX Ha 3K3aMeH

3aKoHbI afieKTpoMarHeTuamMa kak crneacTBue akcnepumMeHTanbHbIX JaHHbIX.

Cuctema ypaBHeHUn Makceenna gns 9anekTpoMarHMTHOrO Nnosisi B BakyyMe.

OHeprusa anekTpoMarHMTHOro nosns.

MmMnynbC anekTpoMarHMTHOro nons.

OcCHOBHbIE ypaBHEHWSI NOCTOSIHHOIO ANEKTPUYECKOro Nnoss.

OHeprus anekTpocTaTm4eckoro nons.

Mone Ha GonbLNX PACCTOAHUSIX OT CUCTEMbI 3apsiaoB. AnNonbHbIA U KBagpPYNONbHbI MOMEHTHI.
Cunctema 3apsagoB B KBa3MogHOPOAHOM BHELLHEM More.

NocToAHHOE MarHMTHOE nore.

. MarHuTHbIN MOMEHT.

. MarHuTHaga aHeprusa NOCTOSAHHbIX TOKOB. KoadhdULMEHTbI CAaMOMHAYKLUN U B3AUMHOW MHAYKUNN.
. TOkM B KBa3MOAHOPOOHOM MarHMTHOM nose.

. YpaBHeHNA onst aNeKTpoMarHUTHbIX NOTEHLNaNoB..

. 3neKTpomarH NTHbl€ BOJIHbI.
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15. MNnockue MOHOXpOMaTUYECKNE BOSMHBI.

16. 3anasgbiBaowme noteHyunansl.

17. nnonbHoe nsny4yeHume.

18. KBagpynornbHOe 1 MarHUTHO-AMNONbHOE U3NyYeHus.

19. CnekTpanbHoe pasrnoXeHue nsnyyeHuns.

20. TopMmoXXeHMe U3Ny4YeHneM.

21. PaccesiHne aneKkTpoMarHUTHbIX BOSIH.

22. Cucrtema ypaBHeHnn Makceenna B cpegax.

23. DnekTpocTaTka NpOBOOHUKOB.

24. DnekTpocTaTuka U3NeKTPUKOB.

25. MoCTOSIHHBIN TOK B NPOBOAALLNX cpeaax.

26. KeasuctaumoHapHoe anekTpomMarHutHoe nosne. CKnH-adppekT.
27. NocTosiHHOE MarHMTHOE nosie B cpeaax

28. ONeKTpoOMarHUTHbIE BOSHbI B AMAMIEKTPUKAaxX B OTCYTCTBUE AUCnepcumn
29. [lncnepcus gnanekTpuyeckon NpoHNLLAeMOCTH.

30. aﬂeKTpOMaFHMTHbIe BOJHbI B AUcCneprmpyrowmnx cpenax.

OnucaHne TexHONorMm NpoBeaeHNs
Ok3ameH npoBOOUNTCA B ABa 3Tana: HanncaHmne tecta 1 yCTHbIl7I OTBET Ha 3K3aMeHaLVOHHbIN buneT

cofepxaLluii ABa BONpoca 1 NpakTUYeckyto 3agady.

TpeboBaHUs K BbINONHEHMIO 3adaHWUI, LIKAMbl U KOUTEPUN OLIEHUBAHUS
OueHka yAOOBIETBOPUTENTBHO BbICTAaBJ1AETCA o6yqa+ou.|,emy09|, €CInn OH ycnewHo caan TecT,

Hanucas 6onee 75 NpoueHTOB TecTa (TecT cocTouT He 6onee yem n3 33 BONPOCOB U NPOBOAUTCH B
TedyeHun 60 MUHYT) U HEe OTBETUI Ha dK3aMeHaLMOHHbIN Guner.
OueHka xopoLlo BbiCTaBNsAeTCs 0byyatoLemMycsi, eCnuv OH yCneLHo caan TecT, Hanucas bornee
75 npoueHToB TecTa (Tect cocTouT He Bornee Yem 13 33 BONPOCOB M NPOBOAUTCS B TeYEeHUN 60 MUHYT 1
OTBETMIT HA OOUH 3K3aMeHaLMOHHbIA BONPOC (NpW YCrOBUW PELLEHHON NPAKTUYECKON 3aJaqe).
OueHka OTNNYHO BbiCTaBNAEeTCs 00yyatoLeMycs, eCriv OH YCNELWHO caan TecT, Hanucas Gonee
75 npoueHToB TecTa (TecT cocTouT He Bonee yem M3 33 BONPOCOB M NPOBOAUTCH B TedeHun 60 MUHYT 1

oTBEeTUI1 Ha ABa Bonpoca n3 3Kk3aMeHaLuMOHHOIo ovneta (I'Ipl/l ycnoBum peLIJeHHOI7I I'IpaKTI/I‘-IeCKOI7I 33[3,8‘-{6).



