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1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMn oCBOEHUS ANCLUMNANHBI "ONekTpoanHaMmka" SBASIOTCA N3Yy4EHNE OCHOBHbIX MOHATUIA,
3aKOHOB 1 MOLENe TeopuUn 3NEKTPOMarHUTHOro Nonsi, 0bpeTeHne HaBbIKOB PELLEHUS 3aaad
9NEeKTPOANHAMUKM.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnvnHa BkodeHa B pasgen " C2.6.14 MaTtemartuyeckuin n
€CTEeCTBEHHOHAy4HbIN" OCHOBHOW 0b6pa3oBaTenbHon nporpamMmbl 011501.65 AcTpoHOMKS U

oTHocmuTCS K 6asoBoii (obwenpodeccrmoHanbHoi) Yactu. OcBanBaeTcs Ha 3 Kypce, 5 cemecTp.

[ns OCBOEHWUS ANCUMMANHBI HEOOXOANMBI 3HAHUS AUCUMUMNMH: MaTeMaTUYECKUiA aHanma, NIMHenHas
anrebpa, onggepeHUmanbHble YpaBHEHNS, ANEKTPUYECTBO U MarHeTMam, konebaHus 1 BOSHbI,
onTuka, TeopeTnyeckas mexaHuka. OcBoeHve oucumnamHel Byaet cnocobCcTBOBaTh YCMNELWHON
NpodheccrnoHanbHOM AESTENBHOCTH, NO3BONUT B AaNIbHEMWEM 13y4aTb KypChbl 06LeHay4YHOro n
NpodheccnoHanbHOro LMKI0B OCHOBHOW 06pasoBaTtenbHOM NporpaMMbl MarucTpaTypb.

3. KomneTteHuuun obyuatowerocsi, popMmupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwuucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U

OK-1
(OBILEKYNIbTYPHBIE CNocobHOCTb NPEACTaBNATb COBPEMEHHYIO KapTVHY MUpa Ha
KOMMETEHLM) OCHOBE LIe/IOCTHOM CUCTEMbl €CTECTBEHHO-HAY4YHbIX 3HAHWUI
OK-3 o
(OBLLEKYNbTYPHBIE cnocobHocTb paboTaTb B MEXAYHAPOOHON Cpene,
KOMMETEHLIN) CTPEMNIEHNEM K aKTUBHOW COLMaNbHON MOBMNBHOCTN
MK-1 CNocobHOCTb OPNEHTMPOBATLCS B 6A30BbIX aCTPOHOMUYECKMX U
(npodpbeccmoHanbHble PU3MKO- MaTEMATUYECKUX TEOPUSX N MPUMEHSATL UX B HAYYHbIX
KOoMreTeHuun) nccnenoBaHnaxX
nK-7 BfageHne Metogamm acTpoHOMUYECKOro, dou3n4eckoro u

MaTemMaTnyeckoro uccnefoBaHns Npy aHanuse rnodanbHbIX
(NPOcheccMoHanbHbIe aTemMaTn4eckoro nccnenosa pv aHannse oba

npobnem Ha OCHOBEe rNyboKMX 3HAHWIA CPyHOAMEHTaNbHbIX
KoMMeTeHuunn)

on3MKO-MaTEMATUYECKUX ONCUMUMNVH
MK-9 o -

n HOCTb K UHTEHCUBHOW Hay4YHO-U BaATENbCKOW U

(oopecouosansae e o semamaroorn o
KOMreTeHuunn) y

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

3aKOHbl MUKPOCKOMUYECKON 1 MaKpOCKOMMYECKO 3NEKTPOAMHAMUKM U CAPePbl UX NMPUMEHEHMS,
NONOXEHNS CneumanbHOM TEOPUM OTHOCUTENBHOCTU N PENSITUBUCTCKOM 3NEKTPOANHAMMKMN.

2. IONXEeH yMeTb:
MNCrnonb3oBaTh MosyYeHHble 3HaHMA ONng NOCTAHOBKM 3a4a4 MO TEOPUN 3N1EKTPOMArHUTHbLIX NONEN.
3. OONIXEH BnafeThb:
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HaBblkaMy MOCTAaHOBKW N pelleHns 3ana4 MVIKpOCKOI'II/I‘-IGCKOI7I n M&KpOCKOI’II/I‘-IGCKOVI

ANEeKTpPpoaANHaAMUKN.

K BanbHenwemy obyyeHuto.

4. CTpyKkTypa 1 cogepXxaHvue OUCLUMNIUHBI MOAYNS
Obwas Tpya0EMKOCTb AUCLIMINIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) 216 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNINHBI 9K3aMeH B 5 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMnycKa K 3a4eTy

28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUcUMNIMHe/ MOAYIO

TemaTnyeckum nnaH gucum NAUHbI/MOAYNS

Paspen
ducumnnuHbl/
Monayns

CemecTp

Henens
cemecTpa

Buabl n yachbl
ayauTOpHOM paborThbl,
MX TPYAO0EMKOCTb
(B yacax)

Tekywue copmbl
KOHTpOns

Nekunn

MpakTnyeckue
3aHaATUSA

NabopaTtopHbie
pabortbl

Tema 1. OcHOBHble
3aKOHbl U ypaBHEHNS
" IMUKpOCKOMMYeCcKowm
9NEKTPOANHAMUKM.

1-3

10

YCTHbI ONpOC

Tema 2.
. IMukpockonnyeckas
anekTpocraTtuka.

4-5

YCTHbI ONpocC

Tema 3.
. [IMnkpockonuyeckas
MarHutocTartumka.

6-7

YCTHbI ONpOC

Tema 4. OcHOBHbIE
3aKOHbI U ypaBHEHUS
" |MakpocKonmMyeckonm
SNEeKTPOANHAMUKN.

YCTHbI Onpoc

Tema 5.
Makpockonnyeckas
" |lanekTpo- un
MarHuTocTartuka.

10-12

10

YCTHbI ONpoC

Tema 6.
BbicTponepemMeHHble
" [9NeKTpoMarH1UTHbIE
nons.

13-14

YCTHbI OnpocC

Tema 7. CneumanbHasg
. [Teopus
OTHOCUTENIbHOCTM.

15-17

YCTHbI ONpocC
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Buabl 1 yacbl
Paszen ayautopHown pa6oThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.wlc\:nuwnnMHbl/ CemecTp cemecTpa (B wacax) ¥(OHTp$IS|p
onyns Nek Im|'|pal(mqecl(meJ1a60paTop|-||>|e
u 3aHATUA pa60TbI

Tema 8. lNoaroroska K KOHTPO/bHast
g, [TncbmenHon 5 1.5 0 18 0 pabota

KOHTpOnbHO paboTe

No 1.

Tema 9. lNoaroTtoska k KOHTPO/NbHAs

NMUCbMEHHOM
9. KOHTPOMbHO paboTe S 6-11 0 18 ° pacota

No 2.

Tema 10. lNoarotoska K KOHTPO/bHast
10.[TMCbMEHHOR 5 12-17 0 18 0 pabota

KOHTpONbHO paboTe

No 3.

Tema . Ntorosas 5 0 0 0 3K3ameH

doopMa KOHTPOSIS

Ntoro 54 54 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. OCHOBHble 3aKOHbl U YpaBHEHUSI MUKPOCKOMUYECKON 3N1eKTPOANHAMUKW.
neKkuunoHHoe 3aHsitne (10 4aca(os)):

Mukpockonuyeckue ypasHeHus Makcsenna v ypaBHeHNe HernpepbiBHOCTY B AndpdpepeHumanbHOn 1
NHTerpasnbHONn oopmax. BeKTOpHbIN 1 cKanspHbI NOTeHUMasnbl B MUKPOCKOMNYEKOM
anekTpoamHamuke. MpagneHTHas unm kannbpoBoyHas MHBAPUAHTHOCTb ypaBHeHMn Makceenna.
Kannbpoeka JlopeHua. YpasHeHus Janambepa ons noteHumanos. 3aKOHbl COXPaHEHUS SHEpPruu,
UMMynbca U MOMEHTa NMMyNbCa B MUKPOCKOMUYECKON anekTpoanHamuke. [ paHnyHble yCnoBUS B
MUKPOCKOMNYECKOI anekTpo-anHammke. I'padunyeckoe naobpaxeHne nonei. Knaccmgpukaums
MUKPOCKOMUYEKUX SNEKTPOMArHUTHbIX NONEN.

Tema 2. Mukpockonuyeckasi aneKTpocrarmka.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

YpaBHeHue lNyaccoHa u ero peweHne. OgHo- n TpéxmepHas aenbta-pyHkuns Jupaka. O6béMHas
MNOTHOCTb 3apsga Ans CUCTEMbl TOYEYHbIX 3apaaoB. PasnoxeHne anekTpoctaTtnyeckoro
noTeHumana no MynbTUnonsaM. JnnonbHbIA MOMEHT CUCTEMBI. TEH30p KBALPYNONbHOIrO MOMEHTA
cuctembl. COBCTBEHHAS ANEKTPOCTaTUYECKas SHEPTUS CUCTEMbI 1 SHEPTUS BNEKTPOCTATUYECKOrO
B3aMMOOENCTBUSA CUCTEM. DHEPrns CUCTEMbI 3aPSAL0B BO BHEWHEM 3NEKTPOCTaTUYECKOM Mnone.
IHEepPrus anNeKTpocTaTn4eckoro B3anMoLencTBNS ABYX 3aps00B, 3apsga v gunons, Asyx AvMnonen.
Teopema VIpHWOY 0 MEXaHNYECKOWN HEYCTONYMBOCTU CUCTEM TOHEYHbBIX 3aPSAXEHHbIX YaCTULL.

Tema 3. Mukpockonuyeckasi MarHuTocTaTuka.
JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

BekTopHbI noTeHUmMan n HanpsiXX&HHOCTb MarHUTHOTO NMonst 06 bEMHbIX, MOBEPXHOCTHbIX, IMHEAHbIX
TOKOB 1 CUCTEMbI OBMXYLMNXCS 3apsXeHHbIX YacTul,. Popmyna brno-Casapa-/lannaca. BekTopHbii
noTeHuman n HanPsXXEéHHOCTb MarHUTHOrO NMons BAANN OT OrpaHNYEeHHON B MPOCTPAHCTBE CUCTEMDI
TOKOB. MarHUTHbIA MOMEHT 0O BEMHbIX, MOBEPXHOCTHBIX, TMHENHbLIX TOKOB 1 CUCTEMbI ABUXYLLNXCS
3apsikeHHbIx YacTuy,. OpbutanbHoe rmpoMarHMTHoe oTHoweHne. Cruna n MOMEHT Cun, OelACTByoWme
Ha OrpaHM4yeHHoOe B MPOCTPAHCTBE pacnpeneneHne 06 EMHbIX TOKOB B MArHUTHOM Nose. OHeprus
MarHUTHOroO MOMEHTa B MarHUTHOM Morne.

Tema 4. OCHOBHbIe 3aKOHbI U YpaBHEHUS1 MaKpPOCKOMUYECKOW 3N1eKTPOAUHAMUKM.
JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):
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YcpenHeHne MMKpocKonmnyecknx ypasHeHun Makcsenna. Bektopbl nongpusaumm,
HaMarHM4eHHOCTU, SNEKTPUYECKON U MarHUTHOW nHaoykummn. Makpockonuyeckune ypasHeHus
MakcBeenna B ondpgoepeHLumanbHom U MHTerpanbHom popmax. ['paHnyHbie COOTHOWEHNS B
MaKpOCKOMMYeCKon anekTpoanHammke. MaTtepuranbHble COOTHOWeEHMS. CKanspHbIiA 1 BEKTOPHbI
noTeHUMasnbl B MaKpPOCKOMUYECKO anekTpoanHammke. YpasHeHust [anambepa Aons noteHUManos u
kannbposka JlopeHua B MakpoCKoNM4eckoi anekTpoanHammke. 3akoHbl Oma n Ixoynsa-JleHua B
anpgepeHumanbHoi oopme. CTOPOHHME Cuibl. 3aKOH COXPaHEHNS SHEPT B MaKpPOCKOMMYECKOM
aneKTpoanHaMuKe.

Tema 5. Makpockonuueckas 3neKTpo- u MarHuTocraTuka.
nekumnoHHoe 3aHsitne (10 yaca(os)):

MonsipHble 1 HenonsipHble AN3aNeKTPUKKU. ATOMHas!, MOnekynspHas nonspu3yemMocTb 1 ctaTnyeckas
AnanekTpudeckas NPoOHNLAEMOCTb HEMONSPHbIX ANANEKTPUKOB. OPUEHTALMOHHbIA MEXaHN3M
nonsapusaunm NONSPHbIX AnaNekTpukoB. OCOBEHHOCTUN NEKTPOCTATUYECKMX MONEV B NPOBOLHUKAX.
["paHnyHble COOTHOWEHNS B CMCTEMAX ON3NEKTPUK-NPOBOAHUK N ONSNEKTPUK-AN3NEKTPUK. Teopema
€[MHCTBEHHOCTU peleHns ypasHeHus lNyaccoHa B cuctemax AmManekTpuk-npoBOaHUK U
LNANeKTPVK-AnanekTpuk. Meton nsobpaxenuin. Cnctema npoBoAHUKOB. Teopema B3aMHOCTH
"puHa. NoTeHumanbHble N eMKOCTHbIE KO3QMULIMEHTBI. DNEKTprUYecKas SHeprus CUCTEMbI
NPOBOOHMKOB. BEKTOPHbBI NOTEHUMAN 1 HANPSXEHHOCTb MArHUTHOrO NONS 0O bEMHbIX,
MOBEPXHOCTHbIX U NIMHEHbBIX TOKOB B cnabomarHutHow cpene. CobCTBEHHAs MarHUTHas aHepPrus

06 bEMHOro, MOBEPXHOCTHOr0, IMHENHOIO TOKA U 3HEPTMS MAarHUTHOrO B3aUMOLENCTBUS TOKOB.
KoadppunumneHTbl camonHaykLumm 1 B3auMHOM nHOyKunn. MarHntHbi notok. Cuna, oencTeyowas Ha
NPOBOAHWNK C TOKOM B MarHUTHOM none. MarHuTHble CBOMCTBA BEWECTB. VICTOYHUKN MarHUTHbIX
csowncTe. namarHetnam. Teopema Jlapmopa. lNMNapamarHetnam. OpueHTaLMOHHbIA MeEXaHN3M
HamarHn4yeHns napamarHeTnkos. [oHATME 0 NapaMarHMTHOM pe3oHaHce. PeppoMarHeTnsm.
deHoMeHonornyeckas teopusa gpeppomarHeTnsma Bencca. PeppomMarHuTHbIE LOMEHDI.
AHTndpeppomarHeTnsm. KesasumcraunmoHapHble 31eKTpoMarHMTHble nons. Ycnosus
kBasmcTaumoHapHocTh. YpasHeHne cocTosiHna RCL-uenoykn. CknH-agpgpexT.

Tema 6. bbicTponepeMeHHble NIEKTPOMarHUTHbIE NONS.
JNIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

BonHoBble ypaBHEHUS ONS NOTEHUMANOB U HAMPAXEHHOCTEN 3N1EKTPUYECKOrO N MarHUTHOrO NONen B
Bakyyme 1 04HOPOLHbIX M30TPOMHbIX AManekTpukax. [nockmne anekTpoMarHnUTHbIE BOSTHbI B
ONanekTpukax, nx ceonctea n nonapusaums. MoHoxpoMaTnyeckune nnockue aneKkTpoMarHUTHble
BOJIHbI B AManeKTpukax. PacrnpoctpaHeHne n 3atyxaHne MOHOXPOMaTUYECKMX NMIIOCKUX BOJH B
OLHOPOOHbIX M30TPOIMHbIX MPOBOAHMKAxX. PacnpocTtpaHeHre BONHOBbLIX NakeTo.. ['pynnosas u
doa3oBas ckopocTu. M3nyyeHne anekTpoMarHnTHbIX BOAH. MprHUMN NpuYMHHOCTW. 3anasabiBatoLne
n onepexatowme noteHumansl. Obwee n cobCcTBEHHOE BpeMs 3anasabiBaHns. Knaccudgukaums 3oH
n3nyyeHns. ManyyeHne B aneKTpmM4eCcKoM ANMONbHOM NpubnmnxeHnmn. anyyeHne B MarHMTHOM
LVNONbHOM N 3N1EKTPUYECKOM KBAAPYMNONbHOM NpubnnxeHnsx. YrnoBoe pacnpeneneHne
MIHOBEHHOW WHTEHCUBHOCTWN, MTHOBEHHAS MHTEHCUBHOCTb, CPeaHAS 3a Nepuom MHTEHCUBHOCTb
n3nyyeHms. Peakumsa nanydeHns. Cuna nyymctoro TpeHns. CamocornacoBaHHbIn npegen
NPUMEHMMOCTN KNAacCUYECKON anekTpoamHaMmkn. Knaccuyecknin paguyc anektpoHa. EctectseHHas
WMpPUHA CnekTpanbHbIX MMHUIA. PaccesHne anekTpoMarHnTHbIX BONH. Paneesckoe n TOMCOHOBCKOE
paccesHue.

Tema 7. CneumnanbHasa TeOpUSA OTHOCUTESTIbHOCTW.
JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):
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MocTynaTbl diHWTENHA. OTHOCUTENBbHOCTb 0AHOBPEMeHHOCTU. [Mpeobpa3oBaHus JlopeHua.
CokpalueHne asuxylierocs macwraba u 3amenieHne xona ABUXYLMXCS YaCcoB. 3aKOH CNOXEHWs
CKOPOCTEN B TEOPUN OTHOCUTENBHOCTU. Teopms OTHOCUTENbHOCTU U MPUYNHHOCTb. PENaTuBmMCcTCKuUin
NHTepBan. YeTbipéxmepHas oopMynnMpoBka oM3nyeckux 3aKoHoB. Penstuemcrckas KuHemartmka.
4-paanyc BekTop, COBCTBEHHOE BPEMSI, 4-CKOPOCTb, 4-yCKOPEHUNe. PenaTmBmctckas amHammka.
YpaBHeHne MuHkosckoro. @opmyna iiHWTERHA ANns sHeprum cBoboaHOM YacTuLbl.
YnbTpapenatuBmMCcTCKUA N HEPENATUBUCTCKUIA Npeaensl. Penatnsnuctckas anekTpognHammka.
CobcTBeHHas NAOTHOCTb 3apsaa. 3akoH CoXpaHeHus 3apsiaa u npeobpasoBaHne 06 bEMHONA
NNOTHOCTW 3apsiaa. 4-NNOTHOCTb TOKa, 4-noTeHuman. YpaeHeHus [anambepa ons noTeHumnanos v
kannbposka JlopeHua B 4eTbipéxMepHoit chopMe. NpeobpasoBaHusi noTeHUmManos. TeH30p
anekTpomarHuTHoro nons. NpeobpasoBaHust nonei. PenatmeucTckue MHBapuaHThl
3NeKTPOMarHnTHoro nons. NoteHumanbl N HANPSXEHHOCT SNEKTPOMArHUTHOroO Nons HGbICTPO
OBMXYLENCS 3apsaXeHHOM YacTuubl. YpasHeHns Makcsenna B YeTbIpEXMEPHOM popMe. 4-BONHOBOW
BekTop. ddocpekT donnnepa n abeppauns ceeta. YpaBHeHWE OBUXEHMS, (OyHKUMM JlarpaHxa u
FaMnnbTOHa BbICTPO ABUXYLLEACS YaCcTULbl B 9NEKTPOMArHMTHOM rone.

Tema 8. NoarotoeBka K NMCbME@HHOW KOHTpOnbHOM pabote No 1.
npakTudeckoe 3aHsitne (18 yaca(oB)):

3apnaun 13 "CbopHmka 3agay no anektpoanHamuke" B.B. baTbirmHa n V.H. TonTbirmHa: 3agaym no
mMaremaTn4yeckoMy annaparty KnacCuyeckon anekTpoamHammkun, Homepa 1-5, 8, 9, 12-16, 37-52, 55,
56, 58, 59, 61, 62; 3a0a4n N0 MUKPOCKOMNYECKOM anekTpocTaTuke, Homepa 69-85, 91, 94, 97, 98,
104,110, 111, 119-122, 126, 127.

Tema 9. MoarotoBka K NMCbMEHHOM KOHTPONIbHOW paboTte No 2.

npaktnyeckoe 3aHsitne (18 yaca(os)):

3apaum n3 "CbopHuka 3agay no anektpoanHamuke" B.B. batbirmHa n W.H. TonTeirmHa: 3agayun no
MakpOCKOMMYeCcKom anekTpocTaTuke, Homepa 129-135, 142-144, 146, 148, 151, 153, 155, 181-185,
187, 192; 3apayn no marHutoctaTuke, Homepa 241-248, 256, 257, 262-264, 267, 268, 276.

Tema 10. MoarotoBka K NMCbMEHHOW KOHTPONbHOM pabote No 3.
npaktnyeckoe 3aHsitne (18 yaca(os)):

3anaum n3 "CbopHuka 3apad no anektpoanHamuke" B.B. bBatbiruta n U.H. TonTbirnHa: 3agayn no
9N1eKTPOMarHUTHbIM BOJIHAM 1 NepeMeHHOoMy 37.-mar. nonto, Homepa 399-401, 726, 728, 731, 732,
738, 739; 3apayu no cneumanbHON Teopun OTHOCUTENbHOCTU, 543-557, 559, 560, 621-628, 630,
642, 645, 719.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepens | camocTositTensHon [TpyAo0eMKOCTb ;%%%:'o:g:;gzgz
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTyOEeHTOB p

Tema 1. OcHOBHbIE
3aKOHbl U ypaBHEHUA rnogroToBka K .

1. o -
MUKPOCKOMUYECKOom 5 1-3 YCTHOMY Onpocy 2 yCTHBIA ONpoc
3NEeKTPOANHAMUKNA.
Tema 2. noaroToBka K

2. IMukpockonuyeckas 5 4-5 CTHOMY OMDOC 3 YCTHbIA ONpOC
aNeKkTpocTaTUKA. y y onpocy
Tema 3. noaroTtoBka K

3. [Mukpockonunyeckas 5 6-7 CTHOMY ONDOC 3 YCTHbIA ONpoC
MarHuTocTaTumka. y y onpocy
Tema 4. OcHOBHble
3aKOHbl 1 ypaBHEHUS noaroToBska K o

4. o - 2 THbI ON
MakKpOoCKOonmM4yeckom 5 8-9 YCTHOMY Omnpocy yc onpoc
9NEeKTPOANHAMUKNA.
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 5.
Makpockonuyeckas noaroToBka K o
5. 3NEKTPO- 1 5 10-12 YCTHOMy ONPOCY 3 YCTHbI ONpocC
MarHuTocTaTtumka.
Tema 6.
BbicTponepemMeHHble NnoaroToBka K o
. 13-14 2 THbIA On
6 9N1EeKTPOMarHuUTHbIE 0 3 YCTHOMY Onpocy ye onpoc
nons.
Tema 7. CneumnanbHas
7. [Teopus 5 15-17 nngrg;OBoKr? I:)c 3 YCTHbI ONpocC
OTHOCUTENBbHOCTMW. y y onpocy
Tema 8. lNogrotoska K
. noaroToBka K
g, [TncbmenHow 5 15 KSﬂTSOng%M 18 KOHTpONbHas
" [KOHTpONbHOI paboTe 6 pabota
No 1. paboTte
Tema 9. lNoarotoska K
9 NMUCbMEHHOM 5 6-11 Egﬂ%ﬁ:ﬁ%; 18 KOHTPONbHas
" [KOHTpONbHOM paboTe 036 oF; o pabota
No 2.
Tema 10. |_|(3,D,FOTOBKa K NOOroToBKa K
10, [TMCbMEHHOW 5 12-17 |KOHTPOMBHOI 18 KOHTpONbHas
"IKOHTpONbHOW paboTe pabote paboTta
No 3.
Ntoro 72

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

Buabl yuebHol paboTbl: NeKummn, NpakTUYeckue 3aHSTUS, KOHTPONbHbIE paboThl, caMocTosTeNbHas
paborTa.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBO€HUs AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBHbIe 3aKOHbl M YpaBHEHUSI MUKPOCKOMNUYECKON 3NEeKTPOAUHAMUKM.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mukpockonuyeckne ypaBHeHUst MakcBenna u ypaBHeHNE HENPEPLIBHOCTY B ANddDEPEHLMANBHON 1

MHTerpanbHow coopMax. BekTOpHbIN 1 ckansipHbIi NOTEHLMabl B MUKPOCKOMMNYEKOIA
anekTpoavHamuke. 'pafmeHTHas nnm kanmbpoBoYHas MHBAPWMAHTHOCTb YpaBHeHU A Makcsenna.
Kannbposka JlopeHua. YpasHeHus Lanambepa ons noteHUManoB. 3akOHbl COXPaAHEHMUS SHEPTuN,
MMMynbca 1 MOMEHTA MMMyNbCa B MUKPOCKOMNYECKON aNeKTpoanHamMmke. 'paHnyHble yCnoBus B
MUKPOCKOMNYECKOV 3neKTpo-anHamuke. ['paduyeckoe nsobpaxeHve nonei. Knaccudomkaums
MUKPOCKOMUYEKUNX 3NIEKTPOMATrHUTHBIX MONEN.

Tema 2. Mukpockonuyeckasi anekTpocraTuka.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

PernctpaunoHHbIn Homep 6
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YpaBHeHue MyaccoHa u ero peweHne. OaHo- 1 TpéxmepHas aenbta-pyHkumns Oupaka. O6béMHas
MNOTHOCTb 3apsaa ANns CUCTEMbI TOYEYHbIX 3apsao0B. Pa3noxeHne anekTpocTaTnyeckoro
noTeHumana no MynbTunonam. JAMnonbHbIA MOMEHT CUCTEMBI. TEH30p KBALPYNONbHOrO MOMEHTA
cucteMbl. CobCTBEHHAS aNeKTpocTaTUYeckas aHeprus CUCTEMbl 1 SHEPrUnst 3NeKTPOCTaTUYECKOro
B3aMMOOENCTBUS CUCTEM. DHEPrns CUCTEMbI 3aPS0B BO BHEWHEM SNEKTPOCTATUYECKOM Mnone.
OHEpPrnsg aNeKTpocTaTMyeckoro B3anMo4encTBNS ABYX 3aps 0B, 3apsaa v ounons, Asyx AMnonen.
Teopema VIpHWOY 0 MEXaHNYECKOWN HEYCTONYMBOCTU CUCTEM TOYEYHbIX 3aPSXEHHbIX YACTULL.

Tema 3. Mukpockonunyeckas MarHuToctaTmka.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

BekTOpHbI noTeHLMan 1 HaNPSXEHHOCTb MarHUTHOMO NONS 06 bEMHbIX, MOBEPXHOCTHbIX, TMHENHBIX
TOKOB 1 CUCTEMbI ABMXYLLNXCA 3apsXeHHbIX YacTuu. Popmyna buo-Casapa-/lannaca. BekTopHblii
noTeHuman n HanpsXEHHOCTb MarHUTHOro NONs BAaAM OT OrpaHMYEHHON B NPOCTPAHCTBE CUCTEMDI
TOKOB. MarHWTHbIA MOMEHT 0O BEMHbIX, MOBEPXHOCTHbIX, IMHENHBIX TOKOB M CUCTEMbI ABUXYLLMXCS
3apsXKeHHbIX YacTul. OpbutanbHoe rmpoMarHUTHoe oTHoweHne. Crna n MOMEHT Cun, OeACTByOWME
Ha OrpaHM4YeHHOE B NPOCTPAHCTBE pacnpeneneHne 06 bEMHbIX TOKOB B MarHUTHOM rnone. SHeprus
MarHMTHOroO MOMEHTa B MarHUTHOM rone.

Tema 4. OCHOBHble 3aKOHbI U YpaBHEHUSI MaKPOCKONMYECKOM 3NeKTPOANHAMMKM.
YCTHbI OMPOC , MPUMEPHbIe BOMPOCHI:

YcpenHeHue Mmkpockonuyeckux ypasHeHuii Makceenna. Bektopbl nonapusauumn, HamarHN4eHHOCTH,
SNEeKTPUYeCcKon n MarHuTHom nHaykunn. Makpockonunyeckue ypasHeHns Makceenna B
AnpgoepeHLmanbHOM U MHTerpanbHom popmax. [ paHnyHbIe COOTHOLWEHNS B MaKpOCKOMUYEeCKOM
anekTpoauHamunke. MatepuanbHble COOTHOWEHUS. CKanspHbIA U BEKTOPHbIA NOTEHLManbl B
MaKpOCKOMMYECKO anekTpoanHamuke. YpasHeHns Janambepa ons noTeHumanos u kanmbposka
JlopeHua B Makpockonuyeckor anekTpoanHammke. 3akoHol Oma n Ixoyns-fleHua B
avdogoepeHumanbHon popme. CTOPOHHUE CUnbl. 3aKOH COXPAHEHWNS SHEPTUN B MAKPOCKOMUYECKOM
3neKkTpoanHaMuke.

Tema 5. Makpockonuueckas 3neKTpo- u MarHuTocraTuka.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

lMonsipHble N HenonsipHble AN3NeKTPUKKU. ATOMHas!, MOnekynsapHas nonspusyemMocTb 1 cTaTnyeckas
AnaneKTpudeckas NPoOHNLAEMOCTb HEMONSPHbIX ANANEKTPUKOB. OPUEHTALMOHHbIA MEXaHU3M
nonsapusaunm NoNsipHbIX AnanekTpukoB. OCOBEHHOCTUN NEKTPOCTATUYECKMX MONE B NPOBOLHMNKAX.
["paHnyHble COOTHOWEHUS B CUCTEMAX ONINEKTPUK-NPOBOOHUK N OUSNEKTPUK-ANINEKTPUK. Teopema
€[VHCTBEHHOCTU peleHns ypasHeHus lNyaccoHa B cuctemax AManekTpuk-npoBOaHUK U
LNANEeKTPUK-AnanekTpuk. Meton nsobpaxenuin. Cuctema npoBoaHUKOB. Teopema B3aMHOCTH
["puHa. NoTeHumManbHble 1 eMKOCTHbIE KO3GMULIMEHTLI. DNEKTprUYecKast SHeprus CUCTEMbI
NPOBOOHMKOB. BEKTOPHbIV NOTEHUMAN U HANPSXEHHOCTb MArHUTHOrO NONS 0O bEMHbIX,
MOBEPXHOCTHbIX U NIMHEHbBIX TOKOB B cnabomarHutHow cpene. CobCTBEHHAs MarHUTHas aHeprus

06 bEMHOro, MOBEPXHOCTHOr0, IMHENHOIO TOKA U 3HEPTMS MAarHUTHOrO B3aUMOLENCTBUS TOKOB.
KoadppunumneHTbl camonHayKLUmMm 1 B3auMHOWM MHAyKunn. MarHntHbi notok. Cuna, gencTeyowas Ha
NPOBOAHWNK C TOKOM B MarHUTHOM none. MarHuTHble CBOMNCTBA BEWECTB. VICTOYHUKN MarHUTHbIX
ceoncTe. unamarHetnam. Teopema Jlapmopa. lNMapamarHetnam. OpueHTaLMOHHbIA MEXaHN3M
HamarHn4yeHns napamarHeTukos. [oHATME 0 NapaMarHMTHOM pe3oHaHce. PeppoMarHeTUsm.
deHoMeHonornyeckas teopusa peppomarHeTnsma Bencca. PeppomMarHUTHbIE LOMEHDI.
AHTHdbeppomarHeTmam. KsasncraumoHapHble af1eKTPOMarHUTHbIe nons. Ycnosus
KBasmcTaumoHapHocTh. YpasHeHne coctosHna RCL-uenoykun. CknH-acpgexT.

Tema 6. BbicTponepeMeHHbIe 3NeKTPOMarHUTHbIE NOons.
YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:
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BonHoBble ypaBHEHMS ONng NOTEHUMAN0B U HaNPsXEHHOCTEN 3NEeKTPUYECKOro N MarHUTHOro rnonewn B
BakyyMe 1 0O4HOPOHbIX N3OTPOMHbIX AnanekTpukax. [1nockme anekTpoMarHUTHbIE BOMHbI B
ON3anekTpukax, nx csonctea n nongapusaums. MoHoxpoMmaTnyeckune nnockue aneKTpoMarHTHble
BOJSIHbI B AManekTpukax. PacnpoctpaHeHue n 3atyxaHne MOHOXPOMaTUYeCKMX NNOCKUX BOSH B
OLHOPOOHbIX M30TPOIHbIX MPOBOAHMKAxX. PacnpocTtpaHeHre BONHOBbIX NakeTos. [pynnosas
ha3oBas cKOPOCTU. ManyyeHne anekTpoMarHUTHbIX BOAH. MprHLUMN NpUYMHHOCTU. 3anasabisatowme
1 onepexaowme noteHumansl. Obuee n cobcTBeHHOE BpeMs 3anasdapiBaHus. Knaccudpmkaums 3oH
n3nyyeHuns. ianyyeHne B aneKTpM4eCcKoM ANMONbHOM NpubnunxeHnmn. NanyyeHne B MarHMTHOM
LMMNONIbHOM 1 3NEKTPUYECKOM KBaAPYMNofbHOM NpubnnxeHusix. Yrnosoe pacnpeaeneHne MrHoBEHHOM
WHTEHCUBHOCTWN, MTHOBEHHAs MHTEHCUBHOCTb, CPEOHAS 3a NepUoL MHTEHCUBHOCTb U3My4eHUs.
Peakumns nanyyerHns. Cuna nyymctoro TpeHns. CamocornacoBaHHbl npenen npUMEHUMOCTH
Knaccunyeckom anekTpogmHammnkun. Knaccmyecknin paguyc anektpoHa. EctecteseHHas wunpuHa
CcrnekTpanbHbIX NMMHWUIA. PaccesiHne anekTpoMarHuTHbIX BOSH. Paneesckoe n TOMCOHOBCKOE
paccesHue.

Tema 7. CneumnanbHas TeOp1UsA OTHOCUTENTbHOCTW.
YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

MoctynaTbl SHWTENHA. OTHOCUTENBHOCTbL 0AHOBPEMeHHOCTU. [peobpa3oBaHns JlopeHua.
CokpalueHne asuxyulerocs macwraba n 3amenneHne xona ABUXYLMXCS YaCcoB. 3aKOH CNOXEHWS
CKOPOCTEN B TEOPUN OTHOCUTENBHOCTU. Teopunst OTHOCUTENIbHOCTU U MPUYUHHOCTbL. PEnsaTuBmMcTCKuin
NHTepBan. YeTbipéxmepHas (oopMynnMpoBka onM3nyeckux 3akoHoB. Penstusmcrckas KnHemartmka.
4-pagnyc BEKTOP, COBCTBEHHOE BPEMS, 4-CKOPOCTb, 4-yCKOPEHNe. PenaTmBmctckas omHamumka.
YpaBHeHne MuHkoBckoro. @opmyna SiHWTeNHa Ans aHeprum cBobooHON YacTumLbl.
YnbTpapensaTuBMCcTCKUN N HEPENATUBMUCTCKUIA Npefensl. Penatnsnucrckas anekTpognHammka.
CobcTBEHHAs NIOTHOCTbL 3apsna. 3akoH CoXpaHeHus 3apsna u npeobpasoBaHne 06 BbEMHOW
NNOTHOCTW 3apsaa. 4-NNOTHOCTb TOKA, 4-noTeHuman. YpaeHeHus [anambepa ons noTeHumnanos v
kannbposka JlopeHua B YeTbipéxmepHoi chopme. NpeobpasoBaHus noteHumnanos. TEH30p
anekTpomarHuTHoro nons. NpeobpasoBaHus nonei. PenatmBnucTckue MHBapmaHThl
3NeKTPOMarH1THOro nons. NoteHumansl N HANPSAXEHHOCTY SNEKTPOMArHUTHOroO Nons HbICTPO
OBUXYLENCS 3apsaXeHHOM YyacTuubl. YpaBHeHns Makcsenna B YeTblpEXMEPHOW popMe. 4-BONHOBOM
BekTOp. ddpcpekT Jonnnepa n abeppauns ceeta. YpaBHEHVE OBUXEHMS, (OYHKUMKM JlarpaHxa n
FaMnnbTOHA ObICTPO ABUXYLENCS YaCTULLbl B 9NEKTPOMArHMTHOM Mone.

Tema 8. MoarotoBka K NMCbMEHHOW KOHTponbHOM pabote No 1.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

3apaun 13 "CbopHmka 3agad no anektpoanHamuke" B.B. BatbirmHa n W.H. TonTeirmHa: 3agaym no
mMaremMaTn4yeckoMmy annapary Knaccu4eckom anektpoamHamukm, Homepa 1-5, 8, 9, 12-16, 37-52, 55,
56, 58, 59, 61, 62; 3a4a4n N0 MUKPOCKOMNYECKOM anekTpocTaTuke, Homepa 69-85, 91, 94, 97, 98,
104,110, 111, 119-122, 126, 127.

Tema 9. MoarotoBka K NMCbMEHHOM KOHTPONbHOW paboTte No 2.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

3apnayn n3 "CbopHmka 3agay no anektpoanHamuke" B.B. baTbirmHa n W.H. TonTbirmHa: 3agaym no
MaKpOCKOMMYeCKon anekTpoctatuke, Homepa 129-135, 142-144, 146, 148, 151, 153, 155, 181-185,
187, 192; 3apga4m no MmarHuTocTatuke, Homepa 241-248, 256, 257, 262-264, 267, 268, 276.

Tema 10. NMoproroBka K NMCbMEHHOW KOHTPONbHOM paboTte No 3.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

3anaun 13 "CbopHmka 3agad no anektpoanHamuke" B.B. BaTbirmHa n U.H. TonTeirmHa: 3agaym no
9N1EeKTPOMarHUTHbIM BOJSIHAM M NepeMeHHOMY 371.-Mar. nonto, Homepa 399-401, 726, 728, 731, 732,
738, 739; 3a8a4m no cneunanbHOM Teopumn OTHOCUTENbHOCTN, 543-557, 559, 560, 621-628, 630, 642,
645, 719.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 9K3aMeHY:

Bunert 1.

1. Mukpockonuyeckue ypaBHeHns Makceenna 1 ypasHeHne HenpepbiBHOCTU B MHTErpanbHOM U
AndpdoepeHLmanbHom oopmMax.
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2. MNapamarHetnam. OpueHTaUNOHHbI MEXaHN3M HaMarHMyeHns napamarHeT1KoB.
Bunert 2.

1. CkanspHbIl 1 BEKTOPHbIA NOTEHLMANbl B MUKPOCKONUYECKOM anekTpoanHamuke. 'pagneHTHas
NN KanmbpoBOYHas MHBAPUAHTHOCTb ypaBHeHW Makceenna. YpaBHeHuns Janambepa ons
noTteHumanos. Kannbposka JlopeHua.

2. 3akoHbl Oma u Ixoyns-JleHua B audodpepeHumnansHorm goopme. CTOPOHHUE Cuibl.
Bunert 3.
1. 'paHN4HbIE COOTHOWEHMS B MUKPOCKOMNNYECKON SNEKTPOANHAMUKE.

2. CBepxnpoBOOHMK B MarHMTHOM none. 3ddekt MeiiccHepa. YpaBHeHus JloHaoHoB. [TnybuHa
NPOHVKHOBEHWUSI MArHUTHOIO MONSI B CBEPXMNPOBOLHUK.

Buner 4.

1. 3aKOH COXpaHEHMNS SHEPrMM B MUKPOCKOMMNYECKOW 9NEKTPOANHAMMKE.

2. PaccesHune anekTpoMarHuMTHbIX BOMH. PaneeBckoe 1 TOMCOHOBCKOE paccesiHue.

Buner 5.

1. 3aKoH coxpaHeHns nMnynbca B MUKPOCKOMMYECKOW 3M1eKTPOoANHAMMKE.

2. MoHoxpomaTtuyeckume nnockue anekTpoMarHUTHble BOMHbI B AnanekTpukax. BonHosow BekTop.
buner 6.

1. Mpadhmnyeckoe n3obpaxeHne nonen. YpaBHEHNS CUNOBbIX IMHUIA.

2. EctecTBeHHasg wuprHa cnekTpasnbHbiX NTMHUA. OAHOPOLHOE N HEOLHOPOLHOE YINPEHNE.
Bunet 7.

1. YpaBHeHune NyaccoHa B MUKPOCKOMMYECKOWN SNeKTPOCTaThKeE 1 ero pelleHne ans 06 eMHoro,
MOBEPXHOCTHOIO 1 NIMHEMHOro pacnpeneneHns 3apsnos.

2. PaCHDOCTpaHeHI/Ie N 3aTtyxaHne MOHOXpoMaTn4eCKMX nnoCKnX aneKTpoMarHMTHbIX BOJIH B
OOHOPOAHbIX N N3OTPOMHbIX MPOBOAHUKAX.

Buner 8.

1. OHO-M TpexmepHas nenbTa-gyHkumns Jupaka. O6beMHas NMOTHOCTb CUCTEMbI TOYEYHbIX
3apsooB.

2. Peakuusi nanyyerms. Cuna nyymctoro TpeHms. CamocornacoBaHHblin npeaen NnpuMeHMMocTy
Knaccuyeckor anekTpoamHammkim. Knaccmnyeckmin panmyc anekTpoHa.

Bunet 9.

1. PasnoxeHne anekTpoctatMyeckoro noTeHumana no MynbTunonam. JunonbHblii MOMEHT CUCTEMBI.
TeH30p KBaAPYnoNbHOrO MOMEHTA CUCTEMbI.

2. PacnpocTpaHeHue BONMHOBbIX NakeTos. [pynnosas n dpasoBas CKOPOCTU.
BuneTt 10.

1. SHeprvm CUCTEMDbI 3apsA00B BO BHEWHEM 3JIEKTPOCTATUHECKOM none. SHeprvm Onnonsa Bo
BHELWHEM 3JIEKTPNYECKOM Mone. SHeprvm ANEKTPOoCTaTN4EeCKOro B3aMMoOenCcTBumSA 3apsanos, 3apsana
n aunnons, OByx avnonen.

2. Nonapusaums MOHOXPOMATUYECKNX NAOCKNX SNEKTPOMArHUTHBIX BOJIH B OU3NEKTPUKAX.
Bunert 11.
1. Teopema VpHILOY 0 MEXaHMYECKOWN HEYCTOMYMBOCTU 3NEKTPOCTATUYECKUX CUCTEM.

2. YpaBHeHMe OBUXeHWs, oyHKUMKM JlarpaHxa 1 MaMmunbToHa BbICTPO ABMXYLWENCS YacTuLbl B
3NEeKTPOMarH1UTHOM Mone.

Bunet 12.

1. Mukpockonuyeckas MarHutToctaTnka. BeKTopHbI noTeHumnan n HanpPsS>XXEeHHOCTb MarHNTHOO
nonst 06 b€MHbIX, MOBEPXHOCTHbIX, IMHEMHbIX TOKOB U CUCTEMbI ABUXYLMNXCS 3aPSKEHHbIX 4acTul,.
®dopmyna brno-Casapa-/lannaca.

2. YpaBHeHne MuHkosckoro. @opmyna SiiHWTenHa ans sHeprum cBoboaHON YacTuMupbl.
YNbTpapensiTMBUCTCKUIA U HEPENSTUBUCTCKUIA Npeaensi.

Bunet 13.
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1. BeKTOprII7I noteHuman n Hanpsa>XkXeHHoOCTb MarHMTHOro Nons soann ot orpaqueHHon B
NPOCTPaHCTBE CUCTEMbI TOKOB. MarHMUTHbIA MOMEHT CUCTEMDI O6'beMHbIX, NMOBEPXHOCTHDbIX, NINHENHbIX
TOKOB 1 CUCTEMbI OBNXYLINXCA 3ap40oB. Op6|/|Taanoe rMpomMarHMTHOE OTHOLWIEHNE.

2. OneKkTpoAnHaMyKa TeoOpUM OTHOCUTENBHOCTHU: 4 - NIOTHOCTb TOKA, 4 - NoTeHuman. YpasHeHve
HenpepbIBHOCTU, ypaBHeHUs anambepa ons noTeHumanos n kannbposka JlopeHua B 4 - MEPHOM
Buae. MNpeobpasoBaHunsi NOTEHLMANOB.

Bunet 14.

1. Cuna 1 MOMEHT cun, OeiCTBYIOWMNE Ha OrPaHNYEHHOe B MPOCTPaHCTBE pacrnpeneneHme TokoB B
MarHWTHOM MoJie. HEPrmsi MarHUTHOrO MOMEHTAa B MarHUTHOM Mone.

2. Penatuencrckasa kuHemartuvka: 4-pannyc-sekTop, 4-CKOpoCTb, 4-UMMynbC, 4-yCKOPEHue.
Bunert 15.

1. Makpockonuyeckas anekTpoamHaMmmka. YcpeaHeHne MMKpoCcKonnuyeckmnx ypasHeHuin Makceenna.
Makpockonu4yeckue ypasHeHns Makceenna B augopepeHumnanbHom n MHTErpanbHOn goopMme.

2. Cnctema npoBoaHNKoB. Teopema B3amMHOCTU [ puHa. [oTeHumnanbHble 1 eMKOCTHblE
KO3 MLUMEHTbI. dneKTpruyeckast 3Heprust CUCTEMbI MPOBOOHMKOB.

BuneT 16.

1. CKansipHblil 1 BEKTOPHbIV NMOTEeHLMabl B MaKpOCKOMUYECKO anekTpoanHamumke. YpaBHeH s
Danambepa n kanubpoeka JlopeHua.

2. NnamarHetnsm. Teopema Jlapmopa. lnamarHmtHas BOCNPUUMHYMBOCTb.
Bunet 17.

1. l/I3nyquV|e ANEKTPOMAarHnTHbIX BOJTH. 3anasgbiBarowme u onepeXxalwline noteHunanbl. Obuwee u
cobcTBEHHOE BpeMs 3ana3gblBaHus. KﬂaCCVICpVIKaLI,VIFI 30H N3JNTy4eHnA.

2. ®eppomarHeTnam. deHoMeHonoruyeckas teopusa doeppomarHetnama l.Bericca.
Bunert 18.

1. CkansapHbI 1 BEKTOPHbIA NOTEHUMANbI, HANPSAXEHHOCTN 3N1EKTPUYECKOro U MarHUTHOrO Nonemn
N3NYYEHNS B BNEKTPUYECKOM AUMOSIbHOM NPUONNXEHNN.

2. ['paHnyHble COOTHOWEHMS B MAKPOCKOMNMYECKON 3NEKTPOANHAMMKE.
Bunet 19.

1. Yrnosoe pacnpeneneHne MFHOBEHHOW MHTEHCUBHOCTU, MTHOBEHHAsA MHTEHCUBHOCTb U cpenHss
3a nepmnon NHTEHCUBHOCTb N3Ny4EeHNA B SNEKTPUHECKOM OUMOJIbHOM I'Ipl/|6ﬂI/I)KeHI/II/I.

2. OpneHTaUNOHHbBIN MEXaHWU3M NOoNAPU3aLmMm NONSPHbLIX AN3NEKTPUKOB.
Bunet 20.

1. BonHoBble ypaBHEHNA onsg noteHumnanos U Haﬂpﬂ)KeHHOCTeVI ANEeKTpn4eCckKoro n MarHMTHOro
nonemn B OOHOPOAOHOM N N3OTPOMHOM ON3NEKTPUKE. [Mnockne ANneKTpoMarHnTHble BONHbI B
OnaneKTpukax n nx CBOWCTBA.

2. YpaBHeHue coctosHns RCL-uenoyku.

bunet 21.

1. CneuunanbHas Teopus oTHocuTenbHoCTW. MocTynatel SiHwTelHa. Mpeobpa3osaHns JlopeHua.
CokpalueHne asuxyulerocs macwraba n 3amenneHne xona aBuxylmxcs 4acos. CnoxeHue
CKOpOCTEeN B cneumnanbHOn Teopmum OTHOCUTENIbHOCTH.

2. 3aKOH COXpaHEHUS 3HEPrun B MaKpOCKOMNYECKON SNEKTPOONHAMUKE.

Bunert 22.

1. Teopema e AMHCTBEHHOCTW peLeHns ypaBHeHUs [lyaccoHa ons anekTpocTtaTu4yeckoro
noTeHumnana B AM3NeKTPUKe N B CUCTEME ONINEKTPUK-MPOBOOHUK.

2. Teopust OTHOCUTENBHOCTM U NPUYNHHOCTb. PenaTnBncTcknin nHTepsan.

Bunert 23.

1. OcobeHHOCTM 3NeKTPOCTAaTUHECKNX NOMNER B NPOBOAHMKAX. [[paHNYHbIE COOTHOLEHNS B CUCTEMAX
NPOBOOHUK-ON3NEKTPUK U ONINEKTPUK-ONINEKTPUK.

2. TeH30p 9NeKTPOMarHUTHOro Nons B CneumanbHok Teopun oTHOCUTENBHOCTU. MNpeobpasoBaHust
nonei. PensiTMBNCTCKME NHBAPWAHTBI 3NIEKTPOMarHUTHOro nons YpaeHeHns Makceenna B 4-MepHOM
BUIE.
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Bunet 24.

1. MarHuTHas 3Heprunsa nposooHMKa ¢ TOKOM B MarHMTHOM none n cuna, ,D,eIZCTBleLLI,aﬂ Ha
NpPoBOAHUK.

2. MaTepuanbHble COOTHOWEHNS B MAKPOCKOMMYECKOM 9N1EKTPOANHAMMKE
Bunet 25.

1. KBaauctaumnoHapHble 3neKTPpOMarHuTHble Nosst B CN/OWHbIX cpeaax. Ycnosus
KBa3uCTaLNOHAPHOCTH.

2. YeTbipexmepHas coopmMynmnposka prnamyeckmx 3akoHoB. MNpoctpaHcTBo MUHKOBCKOTO.
MpeobpasoBaHus JlopeHua, kak NoBOPOThbl B NpocTpaHcTBe MUHKOBCKOro. BekTopbl 1 TEH30pbI B
npocTtpaHcTBe MUHKOBCKOrO.

OOMNONMHUTEJIbHBIE BOMPOCHhI, koTopble MoryT 6biTh 3a4aHbl BO BPEMS 9K3aMeHa nocne oTeeTa
Ha OCHOBHble BOMPOCHI B bunete:

1.YpaBHeHus Makceenna B Kako dpopme - angpdpepeHLmanbHOM NN MHTErpanbHOM - SBASIOTCS
6onee obWMMUN 1 B KAKOM CMbICcNe?

2.PU3NYECKNIA CMbICN YPaBHEHUSI HEMPEPbLIBHOCTN.
3.INnoTHOCTbL 3HEeprun sNeKTPOMarHNTHOro Nons B BaKyyMe 1 CrOWHON cpese.
4.T1NOTHOCTb NOTOKA 3NEKTPOMArHUTHOM SHEPruun 1 NIIOTHOCTb UMMy bCa 31EKTPOMArHMTHOrO Nons.

5.3Hepr|/|9| SNIEeKTpn4eCcKoro amnons B anekTpn4eckom none n MarHNTHOro MOMeHTa B MarHUTHOM
none.

6.MocTynatbl OnMHwWTENHA.
7.0npeneneHne pensTMBUCTCKOro MHBapmnaHTa.
8.PengatmencTckne nHBapuaHTbl 9NEKTPOMarHUTHOrO Mons.

9.Punanyeckunin cmoicn H3.I'Ip$|)K€HHOCTGI7I ANEKTPUNYeCKOoro  MarHMTHOro nonemn B MI/IKpOCKOI'II/I‘-IeCKOVI
aneKkTpoanHamuke.

10.Pn3N4EeCKUn CMbICN BEKTOPOB MONSApu3aLmm n HamarHM4eHHOCTH.

11.Punsnyeckmnii cmoicn HaﬂpH)KeHHOCTeVI " MHJJ,yKLlMVI ANEKTPNYEeCKOro n MarHMTHOro nonemn B
MaKpOCKOﬂI/IquKOVI AneKkTpoanHamumke.

12.Pun3nyeckas NnpuymHa 3atyxaHms dNeKTPOMarHUTHbLIX BOMH B MPOBOAHMKAX.
13.470 Takoe penaTMBUCTCKUIA MHTEpBan?

14.3akoHbl OMa n [1xxoyna-JleHua ons 0ogHOPOAHOro M30TPOMHOro NPOBOAHMKA B
andbdoepeHumnanbHon dopme.

15. TOMCOHOBCKOE 1 paneeBcKoe paccesiHNe aNeKTPOMarHUTHbIX BOJH.

16.470 Takoe pe3oHaHCHas hnyopecueHuma?

17.470 Takoe 0AHOPOOHOE N HEOOHOPOAHOE YWUNPEHNE CNEKTPANbHbIX MUHUA?
18.4T10 Takoe ecTeCcTBEHHAs WMPMHA CAEKTPasbHbIX IMHUIA U yCTpaHUMa v oHa?

19.4eMm oTnnyaoTcs cunbHOMarHUTHbIE BeleCTBa (peppoMarHeTukm n aHTueppomMarHeTmkm) ot
cnaboMarH1THbIX (oMaMarHeTMku 1 napamarHeTnkun) BeLwecTs?

20.KakoB chmanyeckuii cmbicn Temnepatypbl Kiopn?

21.KakoBa npuynHa cnpaseniMBocTy 3akoHa Kiopy 1 ons onanekTpuyeckoin BOCIPUUMYMBOCTY
NONAPHbIX AU3ANEKTPUKOB, U AN MArHUTHON BOCMPUMMYMBOCTM NapaMarHeTMkoB?

22.3akoH Kiopu-Bericca ons MarHUTHOM BOCAPUMMYMBOCTMW.
23.B yeM 3akniovaetcs adpgoekT MenccHepa?
23.T1puHUMN NPUYNHHOCTU 1 3anasgbiBatowme noTeHumanb.

24.BekTop OMNONbHOr0 MOMEHTA M TEH30P KBAAPYNONbHOrO MOMEHTA CUCTEMbI HEMPEPBIBHO U
LMCKPETHO pacnpefeneHHblX B MPOCTPaHCTBE 3apsA0B.

25.BeKTop MarHMTHOro MOMEHTa 06 BEMHOrO TOKA 1 CUCTEMbI ABUXYLIMXCA TOYEYHbIX 3aps.40B.
26.410 Takoe opbuTanbHOe rmpoMarHUTHOE OTHOWEHWE, YEMY OHO PaBHO?

27.KakoBa B 0buiem cnyydae nondapmsaudnsa MOHOXpoMaTnHeCKnX niOCKMUX 3J1IEKTPOMarHMTHbIX BOJTH B
,U,I/ISJ'IeKTpI/IKaX? Y10 Takoe Kpyroeas, NuHenHas, npasas, fiesas nonﬂpmsauvm?
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28.YpaBHeHua Makcsenna B YeTbIpEXMEPHOM OOpMeE.
29.4Yto ytBepxaaet Teopema VpHwoy?
30.MMoyemy NOBEPXHOCTb NPOBOAHMKA SABNSETCS 9KBUMOTEHLMANBHOK?

PernameHT 6annbHo-peniTuHrosoit cnctemol (BPC) no npakTnyeckmm 3aHATUSIM U CaMOCTOSITENBHOM
paboTe B cemecTpe:

MNMucbMeHHas kKoHTponbHas pabota No 1: 16 6annos
MNMucbmeHHas KoHTponbHas pabota No 2: 17 6annos
MNMucbMeHHas kKoHTponbHas pabota No 3: 17 6annos

MpumMepbl 3aaay KOHTPONbHOM paboTbl No 1:

1) Hantn noteHuman v Haﬂpﬂ)KéHHOCTb ANEeKTpOoCTaTn4ecKoro nonsd, co3naBaemMoro Kpyroebim
LMnHOpoM pagunyca R, paBHOMEPHO 3apsAXEeHHbIM No O6'béMy 1 NO NOBEPXHOCTU (3ap9|,u, eanHnLbI
OMUHbI LMnnHgpa 3auaH).

2) Haitn noteHumnan v Hanps>XéHHOCTb 3NeKTPOCTaTUYEeCKOoro rnoss, Co3nasaemMoro Wwapom paguyca
R, 3apsia g KOTOporo pacnpenenéH paBHoOMepHo Nno 06bEMY 1 NO NOBEPXHOCTU wapa. Haitn
9NIEKTPUYECKYIO SHEPruo N5 3TUX pacrnpeneneHun.

3) beckoHeyHbI LunMHAp paguyca R 3apsixeH no o6bemy ¢ NnoTHOCTbO A*rn, roe A -
NOCTOSIHHAS, I - PaCCTOSIHME 40 OCU uunuHapa. Hantn noteHuman n HanpPSXeHHOCTb
9NEKTPMYECKOro Nons BO BCEM MPOCTPAHCTBE, a TakXe 3/1IEKTPOCTATUYECKYIO SHEPTUIO,
NOKanM30BaHHyo BHYTPY bparMeHTa umnuHapa gnvHel h. B otBeTe KOHCTaHTY A BbipasuTb Yepes
3aps eamHuLbl ANUHBI LMnvHapa.

4) Wap panunyca R 3apsixeH no 06bemy ¢ NAOTHOCTbIO A*r*n, roe A - NOCTOsIHHAS, I - paccTosiHME
[0 LeHTpa wapa. Haiti notTeHumnan n HanpsaXeHHOCTb 9NEeKTPUYECKOro rnons BO BCEM
NPOCTPAHCTBE, a TakXe 3NeKTPOCTaTNYECKYO0 aHePrunto. B oTBeTe KOHCTAHTY A Bbipa3uTb Yepes
3apsaq wapa g.

5) Bapsin pacnpenenéH cepnyeckn-CMMMETPUYHO BO BCEM 00bEME (NIOTHOCTD - 3aaHHas
OYHKUMNSA pacCTOSHUA ). Bblipa3nTb anekTpocTaTU4eCcKuin NnoTeHuman n HanpsXEHHOCTb
9NEKTPMYECKOro nons B BUAE OQHOKPATHbIX MHTErPanos Mo f.

6) Bbluncnntb HaNPAXEHHOCTUN ANEKTPUYECKOro MO TOYEYHOro AUNoNs ¢ AUNnoNbHBIM MOMEHTOM P.
Haintn cunoBbie NUHUN.

7) Hain'Tn noTeHuman anekTpocTaTM4ecKkoro nons IMHeHoro keaapynons (3apsiabl g, -29, q
PacMnonoXeHbl HAa OCY Z Ha PacCTOSIHUM b opyr OT Apyra) ¢ TOYHOCTBIO 10 KBaLPYNONbHbIX
cnaraembixX BKIOYUTENbHO.

8) Haiitn noTeHumnan anekTpocTatnyeckoro nons niockoro keagpynons (3apsmbl +q v -q
pacnosnioXeHbl NornepemMeHHo B BepluMHax ksagpara co CTOPOHOM b) ¢ ToyHOCTbIO A0
KBaOPYMNOJIbHbIX CiaraeMblx BKIIKOYUTESNbHO.

MpuMepbl 3aaay KOHTPONbHOM paboTbl No 2:

1) To4eyHbllh 3apsih g PAcnoNoXeH Ha NNOCKOK rpaHnLe pasaena AByX 0OHOPOAHbLIX BECKOHEYHbIX
LOV3NEKTPMKOB C 3a4aHHbIMU AN3NEKTPUYECKMMM NPOHMLAEMOCTSMW. HaliTn noTeHuman,
HanNPs>XXEHHOCTb M MHAYKLUMIO 3NEKTPUYECKOro Nonsi.

2) LUeHTp nposogawmin wap paguyca R ¢ 3apsaaom q pacrnonoxXeH Ha NNoCcKoW rpaHuLe pasgena
LIBYX OQHOPOAHbIX OECKOHEYHbIX AU3NEKTPUKOB C 3a4aHHbIMU ON3NEKTPUYECKNMA
NPOHNLAEMOCTAMU. HanTn noteHuman, HaNPSXEHHOCTb U MHOYKLUMIO 9NEKTPUYECKOro nons.
Onpepnenntb NOBEPXHOCTHYO MNOTHOCTb 3apsaa wapa v NOBEPXHOCTHYIO MNOTHOCTb CBA3aHHbIX
3aps.00B, BO3HUKLWINX B AN3NEKTPUKE HA MOBEPXHOCTM LWapa.

3) MNpocTtpaHcTBO Mexay obknaakamy crepuyeckoro KOHAeHcaTopa YaCTUYHO 3arnoNHEHO
LNANEKTPMKOM, PACMONOXEHHbIM BHYTPK TenecHoro yrna W ¢ BeplumHoW B LLleHTpe 06knanok.
Paauycel 06knanok a v b, npoHMLaemMocTb AnManekTpvka 3anaHa. Hantn éMkocTb KoHaeHcaTopa.

4) OOHOPOAHBIN AN3ANEKTPUYECKNiA Wwap paanyca R paBHOMEPHO 3apsiXeH Mo 06 beMy, NONHbIN
3apsq ero paBeH g, NPOHMLAEMOCTb Wwapa n3sectHa. [NpoHMLaeMocTb OKpyXarowen cpeabl pasHa
Ar, rge A - NOCTOSHHAS, r - pacCTOSHNE 40 LieHTpa wapa. Hantn HanpsXeHHOCTb 9N1EeKTPUYECKOro
nosis BO BCEM NPOCTPAHCTBE M pacnpeneneHne CBA3aHHbIX 3aps00B B CUCTEME.
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5) ToyeyHbIn 3apan q HAXOAUTCS B OQHOPOOHOM AN3NEKTPUKE C 3a4aHHON NPOHNLAEMOCTbIO Ha
PaCCTOSIHUM a OT NNIOCKOI rpaHnLIbl 6ECKOHEYHO NPOTSXEHHOr0 NPOBOAHMKA. HainTi noTeHuman
HaNPSXEHHOCTb 9NEKTPUYECKOro Nons B AN3NEKTPUKE, pacnpeneneHne NHOyLMPOBaHHbIX 3aps,008
Ha rpaHuue OUanekTpuka n NpoBOOHMKA, CUNY, OEACTBYIOWYIO Ha 3apsa g.

6) HainTn aHepruto B3anMoAencTBS ABYX AUMONEA 1 CUy, LeACTBYIOLYIO HA OAUH U3 HUX CO
CTOPOHbI ApYroro.

7) Hantn marHuTHOE rnone, MarHUTHYIO MHOYKLMIO N BEKTOPHbIV NOTeHunan npsMonnHenHoro
6eckoHeYHOro ToKa J, TeKyllero B cpelie ¢ 3aaHHOM MarHUTHOM NPOHMLAEMOCTbIO.

8) HaiiTn BEKTOpHbIA NOTEHUMAN U MarHUTHOE None, Co34aBaeMbie ABYMS MPAMOINHERHBLIMY
napannenbHbIMU TOKaMy OAUHAKOBOM BENNYMHDI J, TEKYLLMMI B NPOTUBOMONOXHbBIX HANPaBNEHUSX.
PaccTtosiHne mexay Tokamm 2a. MarHMTHas NpoHMLAeMOCTb cpepl 3aiaHa.

9) OnpenenuTb HaNPSXEHHOCTb MArHUTHOIO NOMS MAOCKOCTU, MO KOTOPON NPSMONMHENHO TEYET
TOK, paBHOMEPHO pacnpenenéHHblin Mo NOBEPXHOCTN C NOBEPXHOCTHOM MAOTHOCTbLIO i. 3aTem
onpenennTb HanNPsXEHHOCTb MArHUTHOrO NONS, CO34aHHOMo ABYMS napannefbHbIMU NIOCKOCTAMMU,
MO KOTOPbIM MPSAMONNHEAHO TEKYT TOKN C OAMHAKOBbIMU MOBEPXHOCTHBLIMU MNOTHOCTAMMU i,
paccMOTpPEB OBa cry4yas: (a) TOKM TEKYT B MPOTUBOMONIOXHBIX HanpaBneHmsx; (6) Toku HanpasneHbl
O[MHaKOBO.

10) Boonb npsiMonuHeinHon 6€CKOHEYHO AIMHHON NONOCKW WNPUHOM b TEYET NOBEPXHOCTHBIN TOK,
paBHOMEPHO pacnpenenéHHblil No eé wmpuHe, cuna Toka J. (a) Hantn HanpsaXxéHHOCTb MarHUTHOro
NONs B OKPY>XaloWweM NpoCTpaHCTBe, pa3bue Nonocky Ha 6ECKOHEYHO Y3KMe MNONOCKN 1
NPOCYMMMPOBAB MX HANPSXEHHOCTU (HANPSXEHHOCTb NPAMONNHERHOrO 6ECKOHEYHOrO TOKa
cynTaTb n3BecTHo). (6) NpoBepnTb, 4TO HA BOMBWOM PACCTOSIHUKN OT NOMOCKN MarHUTHOE None
coBragaeT c NonemM NpsiMonnHeinHoro beckoHeyHoro Toka. (B) MokasaTtb, 4TO MArHUTHOE none
BONM3M LEHTPANbHON YaCcTN NONOCKN SBNSETCS OOHOPOAHbIM (COBNAAAET C MArHUTHBLIM MONEM
MNOCKOCTW, NO KOTOPOWN TEYET TOK, PaBHOMEPHO pacnpenenéHHbI Mo NOBEPXHOCTN).

11) OnpeLenutb BO BCEX TOYKAX NPOCTPAHCTBA HANPSAXEHHOCTb MAarHUTHOTO MONS, MarHUTHYO
VHAOYKLMIO N BEKTOPHbIV NOTEeHLMaN, co34aBaeMble TOKOM J, TeKyWmMM no 6€CKOHeYHOMY
LIMAIMHAPVYECKOMY MPOBOAHUKY KPYroBoro ceueHusi paavyca R (Tok paBHOMepHO pacnpenenéHHbIM
no nnowann cedeHns). MarHMTHble NPOHMLAEMOCTM MPOBOAHMKA M OKPY>KaIOLEero NpoBOAHMK
BellecTBa 3amaHbl.

12) Mo noBepxHOCTM uMANHApPUYeckor obonoykn paguyca R1 1e4ét ToK cmnoit J, paBHOMEpPHO
pacnpenenéHHblii Mo OKPYXXHOCTU cedeHns. BHyTpu umnuHapuyecko 060M104KN HAXOANTCS
KOakcuanbHbliA ¢ HeW NpoBoa paaunyca R2, no KoTopoMy Te4éT B 06paTHOM HanpaBieHUN TOK TaKoM
Xe cunow J, paBHOMepHO pacnpenenéHHblin No nnowanmn KpyroBoro cedeHns. MarHntHas
NPOHMLAEMOCTH BCeEX BelecTB 3aaaHbl. OnpenennTb HanPsXEHHOCTb MAarHUTHOrO NOMS, MarHUTHYIO
WHOYKUMWIO N BEKTOPHbIA NOTEHUMan BO BCEX TOYKaxX NPOCTPaHCTBa.

13) Mo npoBoAHKKY, NpeacTasnaowemMy cobort 6€CKOHEYHbIN LNMHAPUYECKNIA CNOIN (BHYTPEHHWIA
paanyc R1, BHewHun R2), Te4€T TOK cunoin J, paBHOMEPHO pacnpenenéHHbIin No naowanmn Ce4eHums.
Onpenenntb HaNPSAXEHHOCTb MarHUTHOrO MONS, MAarHUTHYIO UHAYKLMIO U BEKTOPHbIA NOTEHUnan Bo
BCEX TOYKax NpocTpaHcTBa. MarHUTHbIe NPOHMLAEMOCTIN BCEX Cpen cunTaTb 3aaHHbIMU.

14) Bbl4MCNNTb MarHUTHbIA MOMEHT 3apsiXEHHOTO Wapa ¢ 3apsaoM g, Bpallaowerocs BoKpyr
O[HOr0 U3 CBOMX AMaMETPOB C 3aaHHON YrNOBOM CKOPOCTbI0. PaccMoTpeTb cnyYan paBHOMEPHOrO
06EMHOr0 1 NOBEPXHOCTHOrO pacrnpeneneHnin 3apsiaa.

MpumMepbl 3aaay KOHTPONbHOM paboTbl No 3:

1) 3anucartb OeKapToBbl KOMIMOHEHTblI BEKTOPOB E v H ons nnockon MOHOXpOM&TVI‘-IHOVI
SﬂeKTpOMaFHMTHOVI BOJIHbl 4aCTOTbl W, paCHpOCTpaHFIPOU.leVICH B cpene C 3adaHHbIMA
,U,MSﬂeKTpVILIeCKOVI N MarHUTHON NPOHNLAEMOCTAMNU B I'IOI'IO)KI/ITefIbHOM/OTpVILI,aTeﬂbHOM
HarnpaBJ/ieHNN OCK x/y/z " I'IOﬂFIpI/ISOBB.HHOVI no Kpyry Bl'lpaBO/BﬂeBO (HanpaBneHme nondapundauinm

"BNpaBo”, "BNeBO" onpenensercs spaweHneM NpaBoro BUHTa, HanpasieHHOro No BOTHOBOMY
BEKTOPY.)

2) B npoBonsiwen cpene pacnpocTpaHaeTcs niockas MoHoXpoMaTtuyHas BonHa. Belumcnntb
CpenHuiA NOTOK SHEpPrnn Yepes NoBepxHOCTb Kyba, pébpa KOTOpOoro napanienbHbl HanpaBneHWIo
pacrnpocTpaHeHuns BonHbl. [lokasartb, 4TO STOT NOTOK paBeH CpeaHen MOWHOCTM NOTepb Ha
J>XOYneBso Temnno.
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3) Bbipasntb umnynbc p pensaTMBUCTCKON YacTuLbl Yepes eé KUHETUYECKYIO SHEPTUio.

4) Yactmua ¢ maccoi m obnanaet aHeprueit E. Haiitn ckopocTb v YacTuubl. PaccmoTtpeThb, B
4aCTHOCTWN, HEPENATUBUCTCKUN N YNbTPAPENATUBUCTCKUA Npenensbl.

5) YacTuua, OBuxXyllasics Co CKOPOCTbIO V, pacnanaeTcsl Ha [Ba OOMHAKOBbIX raMMa-KBaHTa.
OnpenennTb yron pasneta raMma-kBaHTOB.

6) YacTtunua c aHepruen E n maccoi nokos m HanetaeTt Ha NOKOSLWYOCS YacTuLy Takom Xe Maccehl.
Haitn ckopocTb LieHTpa MHEPLIMM CUCTEMBI 9TUX ABYX YACTUL, OTHOCUTENBHO NabopaTopHOii
CUCTEMbI OTCYeTa.

KomneTteHuun obyyatowwerocs, nepeymcneHHble B pasaene 3 LaHHON nporpammel, npuobpeTarTcs
nocpeacTBoM pasbopa 1 npopaboTkn NEKLUMOHHOIO Matepumana, NoCpeacTBOM paboThl BO BPeEMS
ayOUTOPHbIX 3aHATUIA U NOCPEACTBOM CAMOCTOSTENBHOM paboThl, NPeayCMOTPEHHbIX yHEOHbIM
nNaHoMm.

7.1. OcHoBHas nuTeparypa:

1. Nanpay J1.0., Nucowny, E.M. SnekTpoauHammka crnnowHbix cped. M. ®dusmartnut. 2005. - 651 c.
http://e.lanbook.com/view/book/2234

2. Bacunbes A.H. Knaccuyeckas anektpoanHammka. Cl6. BXB-Metepbypr. 2010. - 276 c.
http://znanium.com/bookread.php?book=350602

3. KanuknHckmin .. OnektpoanHammka. HAL NHgopa-M. 2014. - 159 c.
http://znanium.com/bookread.php?book=406832

7.2. JlononHuTenbHasa nuteparypa:
1. Anekcees A.M. COopHMK 3aaay no knaccmnyeckoi anektpoanHamuke. Cr6. JlaHb. 2008. - 320 c.
http://e.lanbook.com/view/book/100

2. BatbirvH B.B., TonTbirvH. .H. C60pHMK 3a8a4y no anekTpoarMHaMmnke 1 cneunanbHon Teopum
oTHocutenbHocTu. CI16. JlaHb. 2010. - 480 c.

http://e.lanbook.com/view/book/544

7.3. UHTepHeT-pecypcChbl:
Bunbnnoteka Library Genesis - http://gen.lib.rus.ec

MeToaunyeckune matepuanbl kapenpbl TeopeTnieckon guankm Koy -
http://www.kpfu.ru/main_page?p_sub=8205

ObpasoBatenbHbiin NpoekT A.H. BapruHa - http://www.ph4s.ru
[MonckoBUK anekTPOHHbIX KHUT - http://www.poiskknig.ru
Caint HayyHon 6ubnunotekm um. H. W. Jlobayesckoro - http://kpfu.ru/library

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNIUHbI(MOAYNSA)

OcBoeHMe ONCUMNINHDI "TeopequeCKaﬂ bmaunka: snekTpoanHamuka. Pengatusucrckas mexaHmka"
npennonaraeT UCNnoib3oBaHmMe cnenyroulero MmatepmanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YuebHble ayantopum ansg nposeneHnsa neKUMOHHbIX U OpYyrnx ayanTopHbIX 3aHATUIN C HANM4YMEM
60nbWKnx OOCOK 0514 nMcbmMma MENoM Unn MmapkKkepom.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BIO un yyebHbIM nnaHom no
cneunanbHocTtn: 011501.65 "AcTpoHoMKS" 1 cneunanMsauumn He NPeLyCMOTPEHO .
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