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PABOYASA MPOrPAMMA YYEEHOW OUCLUMIIUHDI

51.B.03 — SnekmpoduHamuka

1. Kog u HaumeHoBaHue HanpaBrieHuA noarotoBku/cneuuanbHOCTHU:

14.03.02 - H0epHble chusuka U mexHoaoauu

2. Npodunb noaroroBku/cneymnanuzauua: “Ousuka amomHo20 s0pa u yacmuu”

3. Keanudmkauus BbINycKHUKA: bakasiasp

4. Popma obyyeHUsa: oyHas (OHesHas!)

5. Kacdhegpa, oTBevalowas 3a peanusauuio aucuuninubbl: 0802 - meopemuyeckol chusuku

6. Cocmaeumersnu npozpamMmbl Onezens AnekcaHop Banepbeeuy
@HO

K.h.-M.H.

YueHas cmenerHsb yueHoe 38aHue

7. PexomeHpoBaHa: HMC ¢usuyeckozo ghakynbmema om 25.05.2023 2. npomokos Ne 5
(HaumeHogaHue pekomeHdyroweld cmpykmypsl, dama, HoMep NPOMmMOoKosa)

8. YueOHbIN roa: 2025 CemecTtp(bl)/TpumecTp(bl): 5



9. Llenn n 3apaum y4e6HON ANCLUMUNIIUHDI

OneKkTpoanHamMuKa SBNSAETCS HEeOTbEMSIEMOM 4YacTbio (huandeckoro obpasoBaHus. M3ydeHue
KNnaccuyeckon  9NeKTpoOUMHaMMKM  MO3BOMSIET  MO3HAKOMUTBCA € NpuHUMNAMU ¢
MaTeMaTU4eCcKUMM MeToAamu, NMPUMEHAEMbIMU B pasnnyHbiXx obnactsax cdousmku. Llenb kypca
COCTOMT B W3Y4YEHUU 3aKOHOB OfIEKTPOMArHUTHbIX HABMEHUW, OCBOEHUM MaTeMaTU4eCcKoro
annaparT KnacCuU4eckon 3MeKTpoaVUHaMUKN, NPpMOBpeTEHNE HABLIKOB PELLUEHNS TUMOBLIX 3adad
anekTpoanHamukn. OCHOBHbIMM 3aadamMu Kypca ABNAKTCA OBrageHue yHaameHTanbHbIMU
NOHATUAMM U (PU3NYECKUMU MOAENAMU N NONyYeHne npeacTaBneHnin o Nnoaxonax K nocTaHoOBKe
N PELUEHUIO KOHKPETHbIX, C Y4ETOM 0COBEHHOCTEN cneunanusaumnm, usanyecknx 3agau.

10. MecTo yuye6HOM aucumnnuHbl B cTpykType OOI:

Bxoant B Mmoaynb "BapuaTtmBHasa yacTtb". MdydeHne AncUMninHblI NPoBOAMTCA Ha ©a3e obLymx
KypcoB (MatemaTU4eCcKuin aHanua, aHanuTnyeckas reomeTpus, nuHeriHas anrebpa, BEKTOPHbIV
N TEH30PHbIN aHanu3, ypaBHEHNA MaTeMaTUYeCcKon PU3nKn) ¢ y4€ToM TpeboBaHU K YPOBHIO
noaroToBKM, HeOOXOAMMbIX AN OCBOEHWA OCHOBHOM OOpasoBaTenbHOM MporpamMme.
OucumnnuHa aBnseTcs npefwecTBylowen Ansi KYpCOB KBAHTOBOW TeOopuu WM cneumanbHbIX
KypCOB.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNTaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesibHON
nporpaMmmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasaHue Koga(bt) WNnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHLMn
MK-1 CnocobHocTb MK-1.3 | YmeeT npoBoantb 3HaTb. OCHOBHblIE TMOHATUS W 3aKOHbI
UCnonb30BaTb Hay4yHO- n3ydyeHue n aHanu3a Knaccuyeckom anekTpoanHaMmnkmM Bakyyma
TEXHUYECKYHO nMTepaTypHbIX U N CMMOLLHbIX Cpes;
nHdopmaumtio, NaTeHTHbIX
OTEYECTBEHHbIN U WCTOYHMKOB MO YmeTb: ncnonb3oBaTb B
3apy0eXHbIN ONbIT NO TemaTuke npogeccnoHasnbHON " Hay4YHoOM
TemaTtuke uccrnegoBaHun OeATenbHOCTU MatemaTuyeckui annapar
nuccrnenoBaHus, Krnaccmnyeckon 3NEeKTPOANHAMUKY;
COBpPEMEHHbIE NPUMEHSTb  MNOMYyYeHHble  3HaHua 00
KOMMbIOTEPHbIE 3ANEKTPOMAarHUTHbIX SABMEHUAX ans
TEXHOMormn n OCBOEHUSA NPOMUMBHbIX AUCUUANNH U
MHAOPMAaLIMOHHbIE peLlueHns npodeccnoHanbHbIX 3agav;
pecypcbl B CBOeMN
npeaMeTHon obnacTtu Bnagetb (MmeTb HaBbIk(M)): MeTodaMu
peLleHuns TMMNOBbIX 3agay
3NEKTPOANHAMUKMN.

12. O6bem gucumnnuHbl B 3a4eTHbIX eguHuuyax/yac. 3/ 108.

dopmMa NPoMeXyTOYHOM aTTecTaLlum 3K3aMeH

13. TpynoeMKOCTb 110 BUJaM Y4eOHOH paboThI

TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
5 cemecTtp
AyOuTOpHbIE 3aHATUSA 50 50
nekymm 34 34
B TOM YuUcChe: npakTnyeckune 16 16
naboparopHble
CamoctosaTenbHas paborta 22 22
B TOM YuUcne: Kypcosas paboTa (NpoekT)




dopma NpomMexXyTo4HOM aTTecTaumm 36 36
(ak3ameH — 36 yac.)
WToro: 108 108

13.1. Coneprxanue TUCHUINIUHEL

Peanusauwns
pasgena
HaumeHoBaHuve pa3gena OUCLMNIWHBI C
Ne n/n CopepxaHue pasgena gUCUUNIIMHLI
ONCUMNINHBI NMOMOLLIbIO
OHMawnH-Kypca,
QYMK*
1. NNekunn
1.1 3aKkoHbI anekTpoMarHeTuama Kak pesynbTart -
OCHOBHble ypaBHEHUS o
0000LWeHNa OMbITHBIX AaHHbIX. CucTeMa ypaBHEHWIN
3MNEKTPOMAarHMTHOro Nnosns B
BAKYYME MakcBenna Ans 9neKTpoOMarHUTHOro Nons B BakyyMe.
vy OHeprust 1 UMNynNbC ANEKTPOMArHUTHOro Mosisl.
1.2 OCHOBHblE YypaBHEHUS MOCTOSIHHOIO 3NIEKTPUYECKOro -
nons. lMone Ha 6GoNbLIMX PacCTOSHWUAX OT CUCTEMBbI
MocTosiHHOE N N
3apagoB. OunonbHbln M KBaAPYMNOMbHbLIN MOMEHTHI.
anekTpuyeckoe none
Cuctema 3apsgoB B KBA3WOAHOPOLAHOM  BHELUHEM
none.
1.3 YpaBHeHUs MOCTOSIHHOMO MarHUTHOro nons. 3akoH -
Brno-Casapa-Jlannaca. MarHuTHbIN MOMEHT.
MocTosiHHOE MarHnTHOe MarHuTtHas 3Heprus NOCTOSAHHbIX TOKOB.
none KoahhuumeHThl WHOYKTUBHOCTW. Tokn B
KBa3MogHOPOOHOM  MarHUTHoM none. Cwunel B
NOCTOSAHHOM MarHWTHOM Mofe.
1.4 YpaBHeHUs ANa  9NeKTPOMarHUTHbIX MOTEHUUarnos. -
OnekTpoMarHuTHble BOJSTHbI. Mnockue
MOHOXpOMaTuyeckne BOMHbI. [lonsapusauunsa BOMHbI.
3anasgbiBaowme noteHumansl.  OOwaa  Teopus
M3nyyeHune n paccesiHme
usnyyenuns. [unonbHoe  um3nyyeHve. MarHutHo-
3NEKTPOMArHUTHbIX BOSTH
OunornbHoe " KBagpynonbHoe N3Ny4YyeHusl.
TopmoxeHue n3nyd4eHnem. CnekTpansHoe
pasnoxeHue N3NyyeHus. PaccesHue
3NEKTPOMarHUTHbIX BOSH.
1.5 Cuncrtema ypaBHeEHUN YpaBHeHus 3NEeKTPOMarHUTHOro nosns B -
MakcBenna B cpefax NoNApU3YLLIMXCA M HAMarHMYnBaKLMXca cpejax.
1.6 MocTosiHHbIE -
OnekTpocTtatMka  NPOBOAHMKOB.  JnekTpocTaTuka
aneKTpuyeckoe 1 g
OnanekTpukoB. [MOCTOAHHBI TOK B MPOBOAALLMX
MarHUTHOE nons B cpeaax.
o cpepax. [NocTossHHOE MarHuTHOE none B cpedax.
[MOCTOSIHHBIN TOK B cpefax
1.7 KBasuctaumoHapHble TokM n | KBasnuctaunoHapHoe npubnmxeHne. Cucrtema -
noss NNHENHbIX NPOBOAHMKOB. CKUH-3¢hdekT.
1.8 OnekTpoMarHuTHble  BOMHbI B OU3MNEKTpUKax B -
OnekTpoMarHuTHbIE BOMHbI | OTCYTCTBME gucnepcun. [ncnepcus OuaneKkTpu4eckomn
B cpegax npoHuuaemoctn. OTpaxeHne U MNpenoMieHue.
PacnpocTpaHeHue BOSIH B HEO4HOPOOHOW cpede.
2. MpakTuyeckune 3aHAaATUA
2.1 OCHOBHble ypaBHEHUS YpaBHeHus MakcBenna. CTauMoHapHble ypaBHEHUS -
aneKkTpoMarHuTHoro nonsi B | Makceenna. VIHTerpanbHble ypaBHEHUS.
BaKyyme
2.2 Cuctema ypaBHeHun MakcBenna gns ctauMOHapHbIX -
MocTosiHHOE anekTpudecknx nonen. ®opmyna Maycca. YpasHeHue
anekTpuyeckoe none Myaccona w1 Jlanmaca pgna  cTauMOHapHOro
noteHumana. Metog nsobpaxeHun.
2.3 Cuctema ypaBHeHun MakcBenna gns ctaumMoOHapHbIX -
MarHuTHblx nonen. ®opmyna Crtokca. YpaBHeHue
lMocTosiHHOE MarHuTHoe pMY P
Hone MyaccoHa v Jlannaca gns cTtauMoHapHOro BEKTOPHOTO
noteHumMana. 3akoH buo-CaBapa-Jlannaca. Pacuet
nHgyktueHoctu. Cuna Amnepa.
2.4 M3nyyeHune n paccesiHme BonHoBoe ypaBHeHue. [rockne MoHOXpoMaTUdeckmne -
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3NEeKTPOMarHUTHbIX BOSH BOMHbl. [lnnoneHoe n3nyyvyeHue. MarHUTHO-gUNoONsHoe
M KBagpynonbHoe  u3nyyeHud.  CnekTpanbHoe
pasnoxeHue N3NyYeHus. PaccesiHue
3NEKTPOMarHUTHbIX BOSH.
2.5 Cunctema ypaBHeEHUN YpaBHeHus MakcBenna B cpegax. JlvHenHaa u
MakcBenna B cpefax HenuHewnHas cpeabl.
2.6 MocTosiHHbIE OnanekTpukn B MOCTOSAHHOM 3MNEKTPUYECKOM rone.
3ANEKTPUYECKOE U Mapa- »n gvamarHeTUKM B MOCTOSIHHOM MarHUMTHOM
MarHMTHOe Nons B cpefdax. | none.
[MOCTOSIHHBIN TOK B cpefax
2.7 KBasuctaumoHapHble Toku u | CkuH-adpcpekT
nons
2.8 OneKTpoMarHuTHble BOMHbI | T'eHepaumsa rapmMoHuK, camodoKycupoBka.
B cpedax

13.2. Tembl (pa3Aenbl) qucUUILIIMHBL U BUABI 3aHATHH

Bugbl 3aHATU (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMocTosTenLnas
n/nm | (pasgena) gucuunivHel | Jlekumm MpakTuyeckme | JNlabopaTopHble pa6oTa Bcero
OCHOBHble ypaBHEHUS
1 3AMEeKTPOMarHMTHOro Nosis 8
B BaKyyme 4 2 2
lMocTosHHOE
2 11
anekTpuyeckoe none 4 3 4
lMocTosiHHOE MarHuTHoe
3 11
none 4 3 4
4 M3nyyeHune n paccesiHme 13
ANEKTPOMAarHUTHbIX BOJTH 6 3 4
CwncTtema ypaBHEHUI
5 7
Makceenna B cpegax 4 1 2
MocTosiHHbIE
aneKkTpuyeckoe un
6 MarHWTHOE Nons B 8
cpepnax. MoCTOAHHbIN TOK
B cpefax 4 2 2
KBasucTtaumoHapHble TOK/
7 7
1 nons 4 1 2
8 OneKTpoMarHuTHble 7
BOJIHbI B cpegax 4 1 2
Utoro: 34 16 22 72

14. MeToan4yeckue ykasaHus Ans ooy4aroLWmMXCcAa nNo 0OCBOEHUIO ANCLUMNIIUHDbI:

Heobxoaumo nocne Kaxgow nekumm no ee Teme pasbupatb M ocBamBaTbh JIEKLUMOHHbBIN
mMaTepuan, NS ero Jnyywero MNOHUMAaHUA 4YUTaTb PEKOMEHAOBAHHYHD OCHOBHYH W
AONOMHUTENBbHYKD  NUTEpaTtypy, [OTOBUTbCA K  MNPaAKTUYECKOMY  3aHATUO, pasbupas
COOTBETCTBYIOLLUMIA TEOPETUYECKUA MaTepuarn, CUCTeMATMYECKM BbINOMHATL AOMalUHWE
3afaHus, He nponyckaTb TeKylWMe TeCTMPOBaHUA MO NPOWOEHHOMY TeopeTU4eckoMmy W
npakTn4yeckomy matepwmarny.

15. lNepeyeHb OCHOBHOW W [OONOSIHUTENLHOW nNUTepaTypbl,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLIUMIIUHbI

pPecypcoB MHTEpHeT,

a) OCHOBHag nuteparypa:

Ne n/n McTOoYHMK
Anekcees A.N. Co0pHUK 3aday o Kraccudeckol anekmpoduHamuke / A.U. Anekcees. —
1 Crli6.: flaHb, 2008. — 320 c. // «YHuUsepcumemckas 6ubsuomeka online» : a5ieKmpoHHO-
bubnuomeyHasi cucmema. — URL
: «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

6) gononHWUTenbHaa nuTeparypa:

Ne n/n M CTOYHMK

AnmyHuH K.K. QnekmpoduHamuka, crieyuasibHas meopus omHocumensHocmu u
anekmpodOuHamuka crinowHbix cped / K.K. AnmyHuH. — M.: Qupekm-Medua, 2014. —

2 | 109 c. // «YHUsepcumemckasi bubniuomeka online» : 31eKMpPOHHO-6UbIUOMeYHasi
cucmema. — URL : «https./biblioclub.lib.vsu.ru/index.php?page=book&id=240549&sr=1»

Bbpedoe M.M. Knaccu4eckas anekmpoduHamuka / M.M. Bpedos, B.B. PymsiHues, U.H.

3 TonmbiazuH. — Cl16.: Jlanb, 2003. — 398 c. // «YHusepcumemckasi bubrniuomeka online» :

371IeKMPOHHO-6ubniuomeyHasi cucmema. — URL :

«http.//e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=606».

Tlanday J1.4. Teopus nons / J1.4. [laHOay, E.M. Jlugpwuy. — M.: @usmamnum, 2003. —

530 c.

JlaHday J1.[]. OnekmpoduHamuka crifiowHbix cped / J1.4. JlaHday, E.M. Jlugpwuy. —

M.: ®usmamnum, 2003. — 651 c.

bamebieun B.B. C6opHUK 3aday o arnekmpoOuHaMUuKe U crieyuasbHoU meopuu

omHocumernbHocmu [3rieKmpoHHbIL pecypc] : y4eb. nocobue / B. B. bambiauH, Y. H.

6 TonmbiauH .— Mockea : JlaHb, 2010 .— 480 c. // «YHusepcumemckas bubnuomeka

onliney : anekmpoHHo-bubnuomey4Hasi cucmema. — URL :

«http.//e.lanbook.com/books/element.php?pl1 _cid=25&pl1 id=544»

Tepneukut A.I. SnekmpoduHamuka / A.I1. Tepneukud, KO.I1. Poibakos. — M.: Bbicw. wkK.,

1990. — 352 c.

3anpsizaes C.A. OnekmpoduHamuka / C.A. Sanpsizaes. — BopoHex: M130-60 BOpoHeX.

eoc. yH-ma, 2005. — 536 c.

Tamm U.E. OcHoebl meopuu anekmpudecmsa / N.E. Tamm. — M.: Hayka, 1976. — 620 c.

Mapmo C.U. JTlekyuu no anekmpoduHamuke. Yacmeb 1/ C.U. Mapmo, A.B. ®nezernb, M.B.

10 ®pornos. — BopoHex: N3damenbckul dom BI'Y, 2018 .— 102 ¢ .// «YHU8epcumemckasi

bubrniuomeka online» : anekmpoHHo-bubnuomeyHast cucmema. — URL :

«http.//www.lib.vsu.ru/elib/texts/method/vsu/m18-03.pdf».

Mapmo C.U. Jlekyuu no anekmpoduHamuke. Yacme 2 / C.WN. Mapwmo, A.B. ®nezenb, M.B.

11 ®pornos. — Boponex: N3damenbckul dom BIY, 2018 .— 114 ¢ .// «YHUsepcumemckasi

bubrniuomeka online» : anekmpoHHo-bubnuomeyHast cucmema. — URL :

«http://www.lib.vsu.ru/elib/texts/method/vsu/m18-04.pdf».

Mapmo C.U. 3adayvu no anekmpoduHamuke. Yacmpb 1/ C.N. Mapmo, M.B. ®ponos. —

12 Boponex: Nzdamenbcko-ronuepachudeckuli yeHmp BIY, 2014. — 63 c ./
«YHusepcumemckasi bubniuomeka online» : arieKmpoHHO-6ubriuomeyHas cucmema. —

URL : «http.//www.lib.vsu.ru/elib/texts/method/vsu/m14-87.pdf».

Mapmo C.U. 3adaqvu no anekmpoduHamuke. Yacmb 1/ C.N. Mapmo, M.B. ®ponos. —

Boponex: Nzdamenbckul dom BI'Y, 2015. — 53c. // «YHUsepcumemckasi bubnuomeka

onliney : anekmpoHHo-bubsiuomeyHass cucmema. — URL

«http.//www.lib.vsu.ru/elib/texts/method/vsu/m15-113.pdf»
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B) MH(POPMaLMOHHLbIE 3NEeKTPOHHO-06pa3oBaTenbHble pecypchl (oulmanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc
14 http.//www.lib.vsu.ru/
15 | https://biblioclub.lib.vsu.ru/
16 https://lanbook.lib.vsu.ru/

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHO-Memodu4yeckue pekomeHOayuu, nocobusi, 3a0a4¥HuUKu, Memoou4yeckue yKa3aHusi
Mo 8bINOJIHEeHUI Npakmu4YecKux (KOHMpPOJibHbLIX), Kypcoebix pabom u dp.)

Ne n/n NcTouyHuk



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=544
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/m14-87.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-113.pdf

17. OOpasoBaTtefibHble TEXHONOrMKU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
AVUCLUMMIIUHBI, BKIOYas AUCTaHUMOHHbIe obOpa3oBatenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoe oby4YeHue):

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

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne ANCLUUNIINHDI:

NekumoHHas ayamTopus, Aocka, yyebHas nutepaTtypa, aNeKTpoHHble cpeacTea ans
npeacTaBreHns npes3eHTauun.

19. OueHo4HbIe cpeacTBa ANA NpoBeAEeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaummn

MopAOoK OLEHKM OCBOEHMS obyvalolmMucs yd4eGHOro MaTepuana onpegensiercs
coAep)xaHMeM crneayLwmnx pasaenos AUCUMNIIMHBI

No HanmeHoBaHue KoMmneTen WHankaTop(bl)
. /|_'| pasgena QUCUUNIVHbI wsi(v) OOCTVDKEHUSI OueHouHble cpeacTea
(mopgynsi) H KOMMEeTEHLMM
OlK-1.1
Paspenbl 1.1-1.8, 2.1- 3agauu, BbIHOCMMbIE HAa KOHTPOJTbHbIE
1. OTl1K-1 OlK-1.2
2.8 OMK-1.3 paboTbl. TecToBblE BONPOCHI.
MpomexyTouHasa aTTecTaumns Cnncok BonpocoB M TECTOBbIE BOMPOCHI,
dopma KOHTPOns — 9K3aMeH BbIHOCMMbIE Ha 3K3aMeH

20. TunoBble OUEHO4YHble CcpeacTBa M MeToAMYECKUe MaTepuanbl, onpeaensioLwme
npoueaypbl oLueHUBaHUA

20.1. TeKyLWwMN KOHTPOSb yCneBaeMocTun

I'Ipumep 3aaaY, BbIHOCUMbIX Ha KOHTPOJIbHbIe paﬁoTbI

1. B ogHopogHoe anekTpuyeckoe none HanpsbkeHHOCTU E BHecnu meTannuyeckyto nnacTuHy.
lMnockocTb NnacTvHbl NepneHaukynspHa HanpasfeHUo anekTpuyeckoro nons. Yemy pasHa
NMOBEPXHOCTHAas NMIOTHOCTL 3apsSA0B Ha pa3HbIX CTOPOHAX MMACTUHbI?

2. To4yeuyHbIn 3apsa q HAXOAUTCH Ha pacCcTosiHMM r OoT ueHTpa O He3apsiKeHHOro cdepuveckoro
NpoBOASALLEro Crosi, BHYTPEHHUA U HapYyXHbIA paguyc KOTOPOro paBHbl COOTBETCTBEHHO a U b.
Haitn noteHuman B Touke O, ecnu r<a.

3. ToyeuyHblh 3apsiA q HaxoOMUTCA Ha paccTosiHuM | oT Ge3rpaHudHON MNPOBOASALLEN MIOCKOCTMU.
OnpegenuTb NOBEPXHOCTHYK MAOTHOCTb 3aps4oB, MHAOYLUMPOBAHHLIX Ha MMOCKOCTU, Kak

hYHKLMIO pacCTOsIHUSA  OT NeprneHanKynsipa, OnyLLEeHHOro U3 3apsiga q Ha NocKoCTb.


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

10.

11.

12.

13.

14.

15.

16.
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ToHkoe npoBopgsliee kKonbuo paguvyca R, umerowlee 3apsii g, pacrionioXeHo napannensHo
npoBoasLien 6esrpaHNYHON MIOCKOCTU Ha paccTtosiHum | oT Hee. Hantu 1) NOBEPXHOCTHYHO
NNOTHOCTb 3apsfa, Haxo4dAWYyHCH B TOYKe MrOCKOCTW, PacnofioKEeHHON CUMMETPUYHO
OTHOCUTENBHO KOMbLa; 2) NOTEHLMan 3NeKTPMYECKOro Nons B LLEHTPe KornbLa.

Hantn noteHuman npoBoasLllen He3apsKeHHOW chepbl, BHE KOTOPOW Ha paccTosiHum | oT ee
LEeHTpa HaxoguTCcsa ToYeYHbIn 3apsag g.

Mexay nnacTMHaMu HakopoTKO 3aMKHYTOrO NSIOCKOro KOHAeHcaTopa HaxoauTca MeTannuyeckas
nnactvHa c 3apsgom q. lnactuHy nepemectunu Ha paccrosiHue |. Kakown 3apsg npoiuen npu
3TOM NO 3aKopayMBaroLleMy NPOBOAHMKY? PaccTosiHe mexay nnactuHamu koHgeHcatopa d.
OnpegenuTb none BOKPYr NPOBOASLLErO He3apshKEHHOro Wwapa paguycom R, Haxogsuierocs BO
BHELLUHEM OHOPOOHOM anekTpuyeckom none E.

lMnacTHka M3 OuManekTpyka nomelleHa B OOHOPOAHOE 3JrieKTpUyecKkoe mnorfe Tak, 4To eé
HOpManb COCTaBNsfeT yrofl O C HanpsKeHHOCTbIO anekTpudeckoro nonsa E. Hantu
HaNPsYKEHHOCTb NONSA BHYTPW NAACTUHbI.

ToyeuHbln 3apag q HaxoAUTCA Ha MNMOCKOCTW, OTAENsioWen Bakyym OT 6e3rpaHu4HOro
OAHOpPOAHOro AnanekTpuka. Hantu moayne Bektopos D 1 E Bo Bcem NpoCTpaHCTBE.

lMokasaTb, YTO B OAHOPOAHOM ANIEKTPUKE, BHYTPU KOTOPOro HET CTOPOHHUX 3apsiaoB,
o6beMHas NOTHOCTb CBA3AHHbIX 3apSA0B paBHa HYIHO.

[Be nepecekatowmeca nog nNpAMbIM Yrnom GeCKOHEeYHble MNIIOCKOCTN AenaTt
NPOCTPaHCTBO Ha 4YeTbipe obnactn. Yemy paBHa HanpsKEHHOCTb MOMS B 3TUX 0BMNacTsix, ecrnu
NOBEPXHOCTHAA NIIOTHOCTb 3apsAA0B NIIOCKOCTEN 07

B ©6eckoHe4YHOM paBHOMEPHO 3apsXKEHHOM C MOBEPXHOCTHOW MMOTHOCTbIO O
MAOCKOCTU BbIpe3aHo Kpyrnoe oTteBepctne paguycom  R.  Onpegenutb HanpsKeHHOCTb
9NEKTPUYECKOro nofs Ha ocu, NeprneHOUKYNSAPHOM MIOCKOCTM U MNPOXOASLWEen vepes3 LeHTp
OTBEpPCTUS.

BepxHaa nonosumHa cdepbl paguycom R ¢ UeHTpPOM B Havane koopauHat
PaBHOMEPHO 3apshkeHa C MNOBEPXHOCTHOW MMOTHOCTbID O, HWXKHAA  --- C MOBEPXHOCTHOW
NNOTHOCTbLIO — 0. HaiTu annonbHbIn MOMEHT d cdepbl.

[lBa koakcuanbHbIX paBHOMEPHO 3apsPKEHHbIX TOHKMX Komnbua C paguycamum a u b
(a>b) vmetoT 3apsigbl 9 U -q. Hantu gunosnbHbIi M KBaAPYNOSIbHbIA MOMEHTbI CUCTEMbI U
noTeHuunan ¢ Ha oCu CUCTEMBI.

B umnuHgpe pagmnycom R1 napannenbHo ero ocuM TeyeT TOK C OObEMHOM
NAOTHOCTLIO j1= const1. B uMnuHgpuyeckom crioe, oxeaTbiBawollem unmnuHap R1, ¢ BHEWHUM
paguycoM R2 npoTekaeT NOCTOSHHLIN TOK j2 =const2 B NpOTUBOMOMNOXHOM HanpasneHuu. Mpu
Kakom OTHoweHun j2 /j1 none BHe NPOBOAHMKA PABHO HyN0?

Tok J UuupKynupyeT B KOHType, umellem ¢opmy paBHOOGeapeHHOM Tpaneuuu.
OTHOLWeEHNe OCHOBaHWW Tpaneumu . Hantm marHuTHyro nHaykumio B B Touke A, B KOTOpPOW

nepecekarTca npoaosnkKeHuns OOKOBbIX CTOpPOH. MeHblLee OCHOBaHME Tpaneunn paBHO I,



17.

18.

19.

20.

21.

pacctosiHne oT A 00 MEeHbLIero OCHOBaHUA paBHO b  (gocTtatodHO BbipasvTb B uyepes
OLHOKpATHbIN NHTErpan).

Mo npoBonoke, COrHyToM B BMOE PaBHOCTOPOHHErO TPEyrofibHWMKa CO CTOPOHOWN a,
nponyckaeTcsa ToK cunbl J. HanTn BEKTOPHbIN NOTEHUMan n MarHUTHYK MHAYKUMIO Ha 6onbluiom
pacCTOAHUM OT CUCTEMBbI.

LWap paguyca R, 3apsikeHHbIn ¢ 06 bEMHON NAOTHOCTBLIO P = Br2 BpallaeTcs BOKPYr
CBOEro AnameTtpa C NOCTOAHHOMW YrIOBOW CKOPOCTbIO . HanTn MarHUTHYIO MHOYKUMIO B LEHTpe
wapa.

YacTtuua ¢ maccom m un 3apsaom e ABMKeTCA B 04HOPOOHOM MarHMTHOM nosne B no
OKpYXXHOCTU paguycoM R. Hantu asHepruio, TepsieMyto Ha OUNONbHOE Wu3nyyeHue 3a OAWH
obopor.

MpamoyronbHas paMka ¢ NOCTOAHHbLIM JIMHENHBbIM TOKOM J BpallaeTcs BOKPYr CBOeun
OnaroHanM C MNOCTOSIHHOW YrNOBOW CKOPOCTbIO Ww. [nowagb pamku paBHa S Hantwm
MHTEHCMBHOCTbL dl n3nyyeHus B TenecHbln yron dQ B cpegHeM No BPEMEHM 3a NepuMo BpaLLeHUs
PaMKMW.

OneKTpoH BrieTaeT B NMOCKUA KOHAEHCATOP M Yepe3 HEKOTOpPOoe BPeMS NOKMAaeT ero
B TOM Xe Toyke. HanpspkeHHOCTb E  nonsa B KOHAeHcaTope OQHOpPOAHa M MOCTOSIHHA, CKOPOCTb
9NeKTpoHa Npwu BneTe paBHa V. HanTu cnektpanbHoe pacnpegeneHne nonHon sHeprum dE€w

ANNOJIbHOro N3ny4YeHuna anekTpoHa.

anMepr BONpocCcoB, BbIHOCUMbIX Ha TeCT

1. YTO Takoe ToYeYHbIV 3apsaa?

Hanuwwre 3akoH KynoHa.

CdhopmynupynTte 3akoH Gapages.

YTo Takoe Tok?

Hanuwute cuctemy ypaBHeHuin Makceenna B gudydepeHuunarnbHon opme.
Hanuwwre ypaBHeHue lNyaccoHa.

3anuwuTte Teopemy aycca.

Hanuwwnte cnctemy ypasHeHnn Makceenna ans ctauMoHapHoOro MarHUTHOro nons.

$ ® N kv

HanvwwuTte onpegeneHne ona MarHUTHOTO MOMEHTA.

10. 3anuwunTe 3akoH Amnepa.

11. HanuwunTe BONHOBOE ypaBHEHWE.

12. HanuwwuTe BbipaxeHue AN LUMpKynspHO NoNsApM3oBaHHON BOJIHBI.

13. HanuwwuTe BbipaxeHue ANa MHTEHCMBHOCTU ANMOSNBHOMO U3NYyYEeHUS.

14. HanuwwuTte BbipaXeHne ANsi UHTEHCMBHOCTM MarHUTHO-AWUMOSBHOMO U3MyYeHns B 3a4aHHOM
4YaCTOTHOM MHTepBarne.

15. HanuwuTe ceyeHme paccesHusi CBeETa Ha NEKTPOHe

16. Hannwute cuctemy ypasHeHunin MakcBenna B cpege.
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17. Yem oTnunyarotca napa- u guamarHeTmkn?
18. B yem 3akntovaeTcs adbdekT reHepauum rapMoH1KLA Cpeaon.
19. YTO Takoe HenvMHenHasi NoNApu3yemocTb?

20. B yem 3akntovaeTcsa adppekT caModOKyCUpPOBKN?

20.2. NpomexyToyHaa atrecTayus

ﬂepeqel-lb TéM, BbIHOCUMbIX Ha 3K3aMeH

3aKkoHbl aneKkTpomarHeTnamMa Kak crneictame aKCnepuMeHTanbHbIX AaHHbIX.

Cucrema ypaBHeHUn MakcBenna gns 9nekTpoMarHUTHOrO Mossi B BakyyMme.

OHeprva anekTpoMarHUTHOro Nons.

MMnynbc anekTpomarHMTHOro nossi.

OCHOBHbIE YpaBHEHWSI MOCTOAHHOTO 3M1EKTPUYECKOrO NONS.

OHeprvsa anekTpocTaTMyYecKoro nons.

[Mone Ha 6onblWNX PacCTOSHUSIX OT CUCTEMBbI 3apsiAoB. AnNonbHbIN U KBaAPYNOSbHbIA MOMEHTbI.

Cucrtema 3apAaaoB B KBa3nMOAHOPOAHOM BHELLHEM Mone.

© ©® N o Uk W NP

NocToAHHOE MarHMTHOE norie.

. MarHUTHbBIN MOMEHT.

B
o

11. MarHuTHasi 3Heprnsa NOCTOAHHbLIX TOKOB. KoadhuumneHTsl CaMOMHAYKLNN U B3aUMHON UHOYKLWW.
12. TOKM B KBA3MOAHOPOAHOM MarHUTHOM More.

13. YpaBHEHUA NS aNeKTpOMarHMTHbIX NOTEHUNAoB..

14. OnNeKTpOMarHUTHbIE BOSHbI.

15. [1nockue MOHOXpOMaTUYECKNE BOSTHbI.

16. 3anasgbiBalowne noteHuymnansl.

17. QunonbHoe nsnyyeHuve.

18. KBagpynosibHOe 1 MarHUTHO-AMMNOSNbHOE U3NyYeHus.

19. CnekTpanbHoe pasnoXeHne U3nyvyeHus.

20. TopmoxXeHMe U3ryvyeHnemM.

21. PaccesiHne aneKkTpoMarHUTHbIX BOSIH.

22. Cuctema ypaBHeHunin Makceenna B cpegax.

23. DnekTpocTaTika NPOBOAHUNKOB.

24. JdnekTpocTaTvka AN3NeKTPUKOB.

25. NOCTOSAAHHBIN TOK B NPOBOAALLMX Cpeaax.

26. KBasuctaumoHapHoe anekTpomMarHmtHoe nose. CKnH-adhpekT.

27. NocTosiHHOE MarHMTHOE nose B cpeaax

28. ONeKTpoMarHMTHbIE BOSHbI B AUANEKTPUKAX B OTCYTCTBME ANCNEPCUN
29. [lncnepcus gnanekTpuyeckon NpoHNLAeMOCTH.

30. OneKTpOMarHUTHbIE BOMHbI B AUCNEPTUPYHOLLMX Cpeaax.
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OnucaHne TEXHOOIMM NPOBEAEHUS
Ok3ameH npoBOANTCA B ABa 3Tana: HarnnmcaHne Tecta 1 yCTHbIVI OTBET Ha 3K3aMeHaLMOHHbIN

ObuneT coaepxalimii ABa BONpoca M NpakTUYeckyto 3aaady.

TpeboBaHUs K BbINONHEHWUIO 3a4aHWW, LIKambl U KPUTEPUM OLIEHUBAHUS
OueHka yOoOBI1ETBOPUTESIBHO BbICTAaBIIAETCA o6yt-|a+0Lu,emyc;|, €CJIln OH ycnewHo caan TecT,

Hanucae 6ornee 75 npoueHToB TecTa (TeCT cocTouT He Bonee Yem 13 33 BONPOCOB 1 NPOBOAUTCH B
TeyeHun 60 MMHYT) U HE OTBETUST HA SK3aMEHaLMOHHbIM BuneT.
OueHka XopoLLo BbICTaBnseTcst obyyaroLemycsi, ecriv oH yCnewHo cgan TecT, Hanucas 6onee

75 npoueHToB TecTa (TecT cocTouT He Bonee Yem M3 33 BONPOCOB M NPOBOAUTCS B TeYEHUN 60 MUHYT U
OTBETUIT HA OOWH 3K3aMeHaLMOHHbIA BONPOC (NpW YCIOBUW PELLEHHON NPaKTUYECKON 3adaqe).

OueHka OTNMYHO BbICTaBnsieTca oby4varoLemMycs, eCnm oH yCnewHo caan TecT, Hanmcas 6onee
75 npoueHToB TecTa (TeCcT cocTouT He Bonee Yem 13 33 BONPOCOB 1 MPOBOANUTCS B T€YEHUN 60 MUHYT 1
OTBETUIT Ha ABa BOMNpoOCca N3 3K3aMeHaLNOHHOro buneTa (Npu yCrnoBuUKU peLLeHHOW NpaKkTUyecKom

3agade).
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