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Mporpammy aucumnnnHbl paspaboTan(a)(n) ooueHT, K.H. Kytysos A.C. Kadeapa TeopeTnuyieckoi
donsunkm OtaeneHme gunsnkm , Alexander.Kutuzov@kpfu.ru ; ctapwmin npenogasaTenb, K.H. (AOLEHT)
NapwnoHos A.J1. Kadenpa teopeTtundeckon puankn OtaeneHne pusnkin ,
Alexander.Larionov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMn oCBOEHUS ANCLUMNANHBI "ONekTpoanHaMmka" SBASIOTCA N3Y4EHNE OCHOBHbIX MOHATUN,
3aKOHOB 1 MOLENe Teopun 3NEKTPOMarHUTHOro Nonsi, 0bpeTeHne HaBbIKOB PELLEHNS 3aaad
9NEeKTPOANHAMUKMN.

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

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.24 OucumnnuHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHol nporpammbl 03.03.02 Pursmka n oTHOCUTCS K 6a30BOI (06WEeNpPOdECCNOHANBHO)
yactu. OcBamBaetcs Ha 3 kKypce, 5 ceMecTp.

Lns OCBOEHWUS ANCUMMANHBI HEOOXOANMBI 3HAHUS AUCUMUMNMH: MaTeEMaTUYECKUIA aHann3, NIMHenHas
anrebpa, onggepeHUmanbHble YpaBHEHNS, ANEKTPUYECTBO U MarHeTMam, konebaHus 1 BOSHbI,
onTuka, TeopeTnyeckas mexaHuka. OcBoeHve oucumnamHel Byaet cnocobCcTBOBaTL YCMNELWHON
NpodheccrnoHanbHOM AEATENBHOCTH, MO3BOMUT B Aa/IbHEMWEM N3y4aTb KYpPChbl 0OLEeHay4YHOro n
NpPocheCcCnoHanbHOro LMKI0B OCHOBHOW 06pasoBaTtenbHOM NporpaMMbl MarucTpaTypb.

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OlK-3 CnocobHOCTb MCnoNb3oBaTh 6a30Bble TEOPETUYECKNE 3HAHMS
(NnpodpeccmoHanbHble oyHOaMeHTaNbHbIX pa3aenos obLel n TeopeTUHecKon nsnKm
KoMneTeHuunm) ONS peleHns npogpeccnoHanbHbIxX 3a4ad.
MK-5 CnocobHOCTb NONb30BaTbCS COBPEMEHHBIMM METOAAMU
(npodpeccunoHanbHble 06paboTkm, aHanM3a u cuHTe3a prnanyYeckor NHpopmaumm B
KoMneTeHuunn) n3bpaHHo 0bnacT PU3NYEeCKmX NCCNenoBaHWM.

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. QONXeH 3HaThb:

3aKOHbl MUKPOCKOMUYECKON 1 MaKpOCKOMMYECKOW 3NEKTPOANHAMUKM U CAPePbl UX NPUMEHEHMS,
NONOXEHUS CNeLnanbHOM TEOPUN OTHOCUTENBHOCTM Y PENSTUBUCTCKON NEKTPOANHAMUKN.

2. DONTXEH yMeTb:
Mcnonb3oBaTb NONyYeHHble 3HaHWS O/19 NOCTAHOBKW 3a4a4 No TeOPUM 3NEKTPOMArHUTHbIX Monewn.
3. [ONXeH BnageTb:

HaBblkaMW MOCTAaHOBKW N pelleHns 3a0a4 MVIKpOCKOI'II/I'-IeCKOVI n MaKpOCKOI'II/I‘-IeCKOVI
ANeKTpoaANHaMUKN.

4. NONXeH OeMOHCTPUPOBaTb CNOCOOHOCTb Y FOTOBHOCTb:
K DanbHenwemy obyyeHuto.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKOoCTb OAUCLMMNANHBI COCTABNSIET 6 3a4eTHbIX(ble) eanHnu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMINHBI 9K3aMeH B 5 cemecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Paspen
AducunnnuHol/
Monayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpons

Nekuun

MpakTuueckmellaboparopHbie

3aHATUSA pabotbi

Tema 1. OcHOBHble
3aKOHbl U ypaBHEHWS
MUKPOCKOMNYECKOM
9NeKTPOANHAMMKN.

10

YCTHbI onpoc

Tema 2.
Mukpockonuyeckas
anekTpocTaTuka.

4-5

YCTHbIN onpoc

Tema 3.
Mukpockonunyeckas
MarHumrTocrarTumka.

6-7

YCTHbIN onpoc

Tema 4. OcHOBHble
3aKOHbI 1 ypaBHEHWS
MakpOCKOMM4YecKomn
SNeKTPOANHAMUKN.

YCTHbIN onpoc

Tema 5.
Makpockonunyeckas
SNEeKTPO- n
MarHmTocTaTumka.

10-12

10

YCTHbIN onpoc

Tema 6.
BbicTponepemeHHbie
SNeKTPOMarHUTHble
nons.

13-14

YCTHbIN onpoc

Tema 7. CneumnanbHas
Teopus
OTHOCUTENbHOCTH.

15-17

YCTHbIN onpoc

Tema 8. lNogrotoska K
NMACbMEHHON
KOHTPONbHOW paboTe
No 1.

1-5

18

KoHTponbHas
paboTta

Tema 9. lNoarotoska K
NMACbMEHHON
KOHTpONbHOW paboTe
No 2.

6-11

18

KoHTponbHas
paboTta

10.

Tema 10. lNoaroToBka K
NMACbMEHHON
KOHTPONbHOW paboTe
No 3.

12-17

18

KoHTponbHas
paboTta
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Buabl 1 yacbl
Pasgen ayauTopHon paboTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn":‘)""mv;“b'/ Cemectp cemecTpa (B yacax) ‘ll(ompgmp
Ay Nekumu MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema . Itorosas OK3aMeH

5 0 0 0
doopma KOHTpoOns
Ntoro 54 54 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. OCHOBHble 3aKOHbI U YypaBHEHUS! MUKPOCKOMUYECKON 3NeKTPOANHAMUKW.
nekumoHHoe 3aHsitTne (10 yaca(os)):

Mukpockonuyeckne ypaBHeHUs MakcBenna u ypaBHeHNE HEMPEPLIBHOCTY B ANGIDEPEHLMANBHON 1
MHTerpanbHow chopMax. BekTOpHbIN 1 ckansipHbIi NOTEHLMabl B MUKPOCKOMMNYEKOIA
anekTpoavHamuke. pafmeHTHas nnm kanmbpoBoyHas MHBAPWMAHTHOCTb YpaBHeHU A Makceenna.
Kannbposka JlopeHua. YpasHeHus Lanambepa ons noteHUmManoB. 3akOHbl COXPAHEHMUS SHEPTuu,
MMMynbca ¥ MOMEHTA MMMyNbCa B MUKPOCKOMNYECKON aNeKTpoanHammke. 'paHnyHble yCnoBus B
MUKPOCKOMNYECKOV 3neKTpo-anHamuke. ['paduyeckoe nsobpaxeHve nonei. Knaccudomkaums
MUKPOCKOMUYEKUNX 3NIEKTPOMATrHUTHBIX MONEN.

Tema 2. Mukpockonuyeckasi anekTpocraTuka.
JNleKLMoHHOoe 3aHsitne (6 4yaca(oB)):

YpaBHeHue yaccoHa u ero peweHne. OaHo- 1 TpéxmepHas aenbta-pyHkumns Oupaka. O6béMHas
MNOTHOCTb 3apsga ANns CUCTEMbl TOYEYHbIX 3apsa0B. PasnoxeHne anekTpoctaTtnyeckoro
noTeHumana no MynbTunonam. JunonbHbIA MOMEHT CUCTEMBI. TEH30p KBALPYNOMbHOIrO MOMEHTA
cucTtembl. CoBCTBEHHAS 3NeKTpocTaTUieckas sHeprusi CUCTEMbl 1 SHEPrUnst 3N1EKTPOCTAaTUYECKOro
B3aMMOOENCTBUS CUCTEM. DHEPrns CUCTEMbI 3aPS 0B BO BHEWHEM SNEKTPOCTATUYECKOM MNone.
OHEepPrnsg anekTpocTaTuyeckoro B3anMo4enCcTBNS ABYX 3aps00B, 3apsaa v ounons, Asyx AMnonen.
Teopema VIpHWOY 0 MEXaHMYECKOWN HEYCTONYMBOCTU CUCTEM TOHEYHbBIX 3aPSXEHHbIX YaCTULL.

Tema 3. Mukpockonmyeckas MarHuToctaTmka.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

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

Tema 4. OCHOBHbIe 3aKOHbI U YpaBHEHUSI MaKPOCKOMUYECKOMN INeKTPOAUHAMUKM.
JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

YcpenHeHne MMkpockonnyeckmx ypasHeHnin Makceenna. BekTopbl nonsapusaumm,
HaMarHM4eHHOCTU, SNEKTPUYECKON U MarHUTHOW nHaoykumn. Makpockonuyeckune ypasHeHus
Makceenna B ondpgoepeHLUmanbHOm U MHTerpanbHom popmax. ['paHnyYHbie COOTHOLWEHNS B
MakKpOCKOMM4ecKomn anekTpoanHammke. MartepuanbHble COOTHOWEHNS. CKansipHbI 1 BEKTOPHbI
noTeHUManbl B MakpoCKOMUYECKOW anekTpoarHamuke. YpaBHeHus danambepa ons noTeHUMANoB u
Kanmbposka JlopeHua B MakpOCKONMYecKom anekTpoanHammke. 3akoHbol Oma n Ixoynsa-JleHua B
avdogoepeHumansHon dpopme. CTOPOHHUE CUnbl. 3aKOH COXPAHEHWNS SHEPTUN B MAKPOCKOMUYECKOM
9NeKTPOANHAMMKE.

Tema 5. Makpockonuueckas 3neKTpo- u MarHuTocraTuka.
JNeKuunoHHoe 3aHsitne (10 4aca(os)):
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[MonspHble 1 HenonspHble OUaNEKTPUKN. ATOMHAS, MONEKynsapHas nonspuayemMocTb 1 cTatmyeckas
AnaneKTpudeckas NPoHNLAEMOCTb HEMONSPHbIX ANANEKTPUKOB. OPUEHTALMOHHbBIA MEXaHN3M
nonsapusaunm NonsipHbIX AnanekTpukoB. OCOBEHHOCTUN 3NEKTPOCTATUYECKMX MONE B NPOBOAHNKAX.
['paHnYHblE COOTHOWEHUS B CUCTEMAX ONSNEKTPUK-NPOBOOHUK U ONSNEKTPUK-ANINEKTPUK. Teopema
€OVHCTBEHHOCTM pelleHns ypaBHeHus NyaccoHa B cuctemMax ananekTpuk-npoBOLHUK U
LN3NeKTPUK-AnanekTpuk. Meton nsobpaxenuin. Cuctema npoBoaHUKOB. Teopema B3aMHOCTH
"puHa. NoTeHuManbHble 1 EMKOCTHbIE KO3GDMULIMEHTLI. DNEKTprUYecKas SHeprus CUCTEMbI
NPOBOAHMKOB. BEKTOPHbI NOTEHUMAN U HANPSXEHHOCTb MAarHUTHOrO NONS 0O bEMHbIX,
MOBEPXHOCTHbIX U NIMHEHbBIX TOKOB B cnabomarHuTHoi cpene. CobCTBEHHAs MarHUTHas aHeprus

06 bEMHOro, MOBEPXHOCTHOr0, IMHENHOrO TOKAa N 3HEPTMS MarHUTHOrO B3aUMOLENCTBUS TOKOB.
KoatppuumneHTbl caMonHayKLMM 1 B3aUMHOW MHAYKUUK. MarHnTHbIi notok. Cuna, oencTeyowas Ha
NPOBOAHWK C TOKOM B MarHUTHOM rone. MarHuTHble CBOMCTBA BewecTB. VICTOYHMKM MarHUTHbIX
csoncTts. [JnamarHetnam. Teopema Jlapmopa. MNapamarHetnam. OpneHTaLNOHHbIA MEXaHN3M
HaMmarHnyeHus napamarHeTukos. [oHaTne o napamarHMTHOM pe3oHaHce. PeppomMarHeTusm.
deHomeHonornyeckas teopus peppomarHetmsma Bericca. PeppoMarHuTHbie JOMEHbI.
AHTUeppomarHeTnaM. KeasmcrtaumoHapHble afeKTpoMarHuTHble rnons. Y cnosms
KBasmcTaumoHapHoCcTW. YpasHeHne coctosHna RCL-uenoyvkn. CkuH-acpexT.

Tema 6. BbicTpOnNepemMeHHble 3NeKTPpOMarHUTHble NMonsi.
NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

BonHoBble ypaBHEHMS AN NOTEHLMANOB U HANPSXEHHOCTEN ANEKTPUYECKOrO Y MAarHUTHOrO NoNei B
BaKyymMe 1 OOHOPOAHbIX M30TPOMHbIX AnanekTpukax. MNnockue anekTpoMarH1THble BOSHbI B
LNANeKTPMKax, X CBOMCTBA 1 nonspuaaums. MoHOXpoMaTU4yeckme nnockue aneKkTpOMarHuTHole
BOJHbI B AM3NeKTprkax. PacnpoctpaHeHmne n 3atyxaHne MOHOXPOMAaTUYECKMX MNIOCKMX BOMH B
0OHOPOOHBLIX U30TPOMHbLIX NPOBOAHUKAX. PacnpocTpaHeHne BONHOBbIX NakeToB. [[pynnosas u
hazoBas ckopocTu. M3nyyeHne anekTpoMarHUTHbIX BOMH. [prHumMn npnynHHOCTU. 3anasabiBaowme
1 onepexatowme noteHumansl. Obwee n cobcTBEHHOE BpeMS 3anasabiBaHns. Knaccndgmkaums 30H
n3nyyeHns. MianyyeHne B aneKTpM4eckoM ANMONbHOM NpubnunxeHnmn. anyyeHrne B MarHMTHOM
LMMNONbHOM 1 3NEKTPMYECKOM KBaApPYnonbHOM NpubnmxeHusx. YrnoBoe pacnpeneneHme
MFHOBEHHOW MHTEHCUBHOCTUN, MTHOBEHHAS MHTEHCUBHOCTb, CPELHSAS 3a NePUOL UHTEHCUBHOCTb
n3nyyeHns. Peakums nanydeHns. Cuna nydnctoro TpeHus. CamocornacoBaHHbIv npenen
NPUMEHMMOCTU KNAaCCUYECKON anekTpoanHamMmku. Knaccmueckuin paguyc anektpoHa. EctecteeHHas
WMpPWHA CNeKTpanbHbIX MMHUIA. PaccesiHne anekTpomMarHnTHelx BonH. Paneesckoe n TOMCOHOBCKOE
paccesiHue.

Tema 7. CneumnanbHasa Teopusi OTHOCUTENIbLHOCTM.
JNIeKLMOHHOe 3aHsiTue (8 yaca(oB)):

MocTynatbl SitHwTenHa. OTHOCUTENBLHOCTL OAHOBPEMEHHOCTU. [1peobpa3oBaHus JlopeHua.
CokpaleHne asuxyueroca macwraba n 3amefneHne xona ABUXYLMXCS YaCoB. 3akOH CNOXEHWs
CKOpPOCTEN B TEOPUM OTHOCUTENBHOCTU. Teopus OTHOCUTENBHOCTU U NPUYUMHHOCTL. Pengatmusucrckuin
NUHTepBan. YeTbipéxmepHas popMynmpoBka oMsnyeckmnx 3aKkoHoB. Pensatuemncrckas kuHemartmka.
4-pagnyc BeKTOp, COBCTBEHHOE BPEMS, 4-CKOPOCTb, 4-yCKOPEHNE. Penatmemctckas omHammka.
YpaBHeHne MuHkosckoro. ®@opmyna SiiHWTERHA ANs 3Heprum cBoboaHOM YacTuLbl.
YnbTpapenatuBucTCKNin U HEPENATUBUCTCKUIA Npeaenbl. Penatnemcrckas anekTpoguHammka.
CobcTBEHHAs MNOTHOCTb 3apsaaa. 3akoH COXpaHeHus 3apsaa u npeobpasoBaHne 06bEMHON
MNOTHOCTM 3apsaa. 4-MNOTHOCTb TOKa, 4-noTeHuman. YpasHeHmsa Janambepa ons noTeHumnanos v
kannbposka JlopeHua B YeTbipéxmepHoi popme. NpeobpasoBaHus noTeHumManos. TeH30p
9NeKTpoMarHnTHoro nons. NpeobpasoBaHusa nonein. Pensatnencrckme nHBapuaHThl
3NeKTpoMarHUTHoro nons. MNMoteHumansl U HANPSXEHHOCTN 3NEKTPOMArHUTHOrO Nons ObICTPO
OBMXYLIENCS 3apsaXeHHOM YacTuubl. YpasHeHns MakcBenna B YeTbIPEXMEPHOM hopMe. 4-BONHOBOW
BekTop. ekt Jonnnepa n abeppauns ceeta. YpaBHeHVEe OBUXEHMS, (OyHKUMKM JlarpaHxa n
FaMmnbTOHA BbICTPO ABUXYLENCS YacTuLbl B 3N1IEKTPOMArHNTHOM Mone.

Tema 8. NMoarotoeBka K NMCbME@HHOW KOHTponbHOM pabote No 1.
npakTnyeckoe 3aHsitne (18 yaca(os)):

3anaum n3 "CbopHuka 3apad no anektpoanHamuke" B.B. bBatbiruta n U.H. TonTbirvHa: 3agayn no
mMareMaTn4yeckoMy annaparty KnacCuy4eckon 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.
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Tema 9. MoarotoBka K NMCbMEHHOM KOHTPONIbHOW paboTte No 2.
npaktnyeckoe 3aHsitne (18 yaca(os)):

3anaun n3 "CbopHmka 3agay no anektpoanHamuke" B.B. BaTbirmHa un V.H. TonTbirMHa: 3agaym no
MakKpOCKOMMYeckom anekTpocTatuke, HoMepa 129-135, 142-144, 146, 148, 151, 153, 155, 181-185,
187, 192; 3apgaym no MmarHMTocTatuke, Homepa 241-248, 256, 257, 262-264, 267, 268, 276.

Tema 10. MoarotoBka K NMCbMEHHOW KOHTpoOnbHOM pabote No 3.
npaktnyeckoe 3aHsitne (18 4aca(os)):

3anaum n3 "CbopHuka 3apad no anektpoanHamuke" B.B. bBatbiruta n U.H. TonTbirmHa: 3agayu no
9N1eKTPOMarHUTHbIM BOSIHAM 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 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) a60TbI
CTYL,EHTOB P
Tema 1. OCHOBHblE
3aKOHbI N ypaBHEHUS NoAroToBKa K o
1. o 1-
MUKPOCKOMUYECKOon 5 3 YCTHOMY onpocy 2 ycTHEI Onpoc
9NeKTPOANHAMUKMN.
Tema 2. nooroToBka K
2. IMukpockonuyeckas 5 4-5 CTHOMY OMDOC 3 YCTHbIA ONpoC
anekTpocTarumka. y y onpocy
Tema 3. noAroToBka K
3. [Mukpockonunyeckas 5 6-7 CTHOMY OMDOC 3 YCTHbIA ONpOoC
MarHuTocTaTtumka. y y onpocy
Tema 4. OCHOBHble
3aKOHbI N ypaBHEHUS noaroToBka K o
4. v -
MaKpOCKOMMUYECKOWN 0 89 YCTHOMY Onpocy 2 yCTHEI ONpoC
9NEKTPOANHAMUKMN.
Tema 5.
Makpockonunyeckas NoAroToBka K -
. 10-12
5 9NeKTpo- " 5 0 YCTHOMY Onpocy 3 ycTHEI onpoc
MarHuTocTaTtumka.
Tema 6.
BbicTponepemMeHHble NOAroToBKa K o
. 13-
6 9M1eKTPOMarHUTHble 5 3-14 YCTHOMY ONpocCy 2 yCTHBI ONpoc
nons.
Tema 7. CneumnanbHas
7. [Teopus 5 15-17 nngFSJOBOKI_? ';C 3 YCTHbI ONpocC
OTHOCUTENBbHOCTMW. y y onpocy
Tema 8. lNogrotoska K
o NnoaroToBka K
g. [TncbmerHoi 5 1.5 KSﬂTSo?le%M 1o KOHTpONbHas
" [KOHTpONbHOI paboTe pabota
pabote
No 1.
Tema 9. lNoarotoeka K
9 NMUCbMEHHOM 5 6-11 Egﬂ:ogﬁ'zi%; 12 KOHTPONbHas
" [KOHTpONbHOM paboTe 6 P paboTa
No 2. paboTe
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Buabl
N Paspen Cemect Henens | camoctositenbHon [TpyAoeMKOCTb ;%%%:L;?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 10. lNogrotoska kK
ema 10 onroroska noaroToBka K
10 MNCbMEHHON 5 12-17 |koHTpONbHOIA 12 KOHTpO/NbHas
‘IKOHTpONbHOW paboTe aboTe paboTta
No 3. P
NTtoro 54

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Buobl yuebHoM paboTbl: nekunn, NpakTnYeckmne 3aHATUS, KOHTPOSIbHbIE paboThbl, CAMOCTOATENbHAS
pabora.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIe 3aKOHbI U YpaBHEHUS MUKPOCKOMUYECKOW I/1EKTPOANHAMUKN.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

Mukpockonuyeckne ypasHeHnst Makcsenna v ypaBHeHUe HeNnpepbiBHOCTY B AudpdpepeHLmnanbHom n
NHTerpanbHon popmax. BeKTOpHbIN 1 cKansapHbI NOTEHUUanbl B MUKPOCKOMUYEKOM
anekTpoamHamuke. MpagneHTHas unm kannbpoBoyHas UHBAPUAHTHOCTb ypaBHeHMn Makceenna.
Kanubpoeka JlopeHua. YpasHeHus Janambepa ons noteHUManoB. 3aKOHbl COXPAHEHNS SHEPTN,
MMNyNbca U MOMEHTA UMMYNbCa B MUKPOCKOMMYECKOW anekTpoanHaMmumke. ' paHnYHble yCcnosus B
MUKPOCKOMNYECKON anekTpo-anHamumke. ['padryeckoe naobpaxeHne nonei. Knaccmgpukauus
MUKPOCKOMUYEKNX SNEKTPOMArHUTHbLIX NONEN.

Tema 2. Mukpockonuuyeckasi anekTpocraTuka.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

YpasHeHue lMyaccoHa n ero pewenune. OoHo- 1 TpéxmepHas nenbta-gyHkumns Jupaka. O6bémHas
NNOTHOCTb 3apsaa ANs CUCTEMbI TOYEYHbIX 3apsiL0B. Pa3noxeHne anekTpocTaTnyeckoro
noTeHuuana no MynbTUNoNsM. JMnonbHbIA MOMEHT CUCTEMbI. TEH30p KBaApynoibHOrO MOMEHTA
cucTtembl. COBCTBEHHAS 3NEKTPOCTATUYECKAS SHEPTUS CUCTEMbI 1 SHEPT WS SNEKTPOCTATUHECKOrO
B3aMMOLENCTBMSA CUCTEM. DHEPIUS CUCTEMbI 3aPSA0B BO BHELWHEM 3/1EKTPOCTATMHECKOM MOne.
OHeprus anekTpocTaTnYeckoro B3aMmMoaencTBnS ABYX 3apsioB, 3apsia v AUnons, AByX OMMNONEN.
Teopema VIpHLLoy 0 MEXaHNYECKOI HEYCTONYMBOCTI CUCTEM TOYEYHbBIX 3aPSXKEHHbIX YaCTULL.

Tema 3. Mukpockonuyeckasi MarHuTocraTuka.
YCTHbI ONPOC , NPUMEepPHble BOMPOCHI:

BekTOpHbI NoTeHUMaN 1 HANPSXXEHHOCTb MAarHUTHOMO NONS 06 bEMHbIX, MOBEPXHOCTHbIX, TMHENHBIX
TOKOB 1 CUCTEMbI ABUXYLLNXCS 3apsXeHHbIX YacTuu. Popmyna buo-Casapa-/lannaca. BekTopHblii
noTeHuman n HanPAXEéHHOCTb MarHUTHOIO MoNs BAANM OT OrpaHNYeHHOR B MPOCTPAHCTBE CUCTEMDI
TOKOB. MarHWUTHbIi MOMEHT 06 BEMHbIX, MOBEPXHOCTHbIX, IMHERHBIX TOKOB M CUCTEMbI ABUXYLMXCS
3apsKeHHbIX YacTuu. OpbutanbHoe rmpoMarHuTHoe oTHoweHne. Crna nu MOMEHT Cun, AeCTByOWmMe
Ha orpaHM4YeHHOE B NPOCTPAHCTBE pacnpeneneHne 06 bEMHbIX TOKOB B MarHUTHOM rone. SHeprus
MarHMTHOro MOMEHTa B MarHUTHOM rone.

Tema 4. OcHOBHble 3aKOHbI U YpaBHEHUs1 MaKpOCKONMUYeCcKOoW 3N1eKTpoAuHaMUKM.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:
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YcpenHeHne Mnkpockonnyeckmx ypasHeHnin Makceenna. BekTopbl nonsgpusaumm, HaMmarHUYeHHOCTMW,
9NEKTPUYECKON N MarHUTHOM nHaykumn. Makpockonunyeckume ypasHeHns Makcsenna B
angodpepeHumnanbHOM U NHTErpanbHON goopMax. ['paHnyYHblE COOTHOLWEHUS B MAKPOCKONUYECKOWN
anekTpoanHammke. MatepuanbHble COOTHOWEHNSA. CKanspHbIA U BEKTOPHbIA NOTEHUManbl B
MaKpPOCKOMMYeCKOol anekTpoanHamuke. YpasHeHns anambepa onsi noTeHUmnanos 1 kanmbpoeka
JlopeHua B Makpockonuyeckor anekTpoanHammke. 3akoHol Oma n Ixoyns-JleHua B
anpgepeHumanbHoi oopme. CTOPOHHME Cuibl. 3aKOH COXPaHEHNS SHEPT B MaKpPOCKOMMYECKOM
9NeKTpoaANHaAMUKE.

Tema 5. Makpockonuueckas 3neKTpo- u MarHuTocraTuka.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

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.
YCTHbIA ONPOC , NPMMEpPHblE BOMPOCHI:

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
LVINONbHOM N 3NIEKTPUYECKOM KBAAPYMNONbHOM NpnbnnxeHnsx. YrnoBsoe pacnpeneneHne MrHOBEHHOM
WHTEHCUBHOCTWN, MTHOBEHHAsA MHTEHCUBHOCTb, CPEAHASA 3a NepnoL MHTEHCUBHOCTb U3NYyYeHUs.
Peakuusa nanysenus. Cmna nydncroro tpeHms. CamocornacoBaHHbIi npeaen NnpuMeHMMoCTH
Knaccuyeckom anekTpoamHaMmkn. Knaccuyecknin paguyc anektpoHa. EctectBeHHas wupuHa
crneKTpanbHbIX NMHWIA. PaccesiHne anekTpoMarHuTHbIX BOSH. Paneesckoe 1 TOMCOHOBCKOEe
paccesHue.

Tema 7. CneumnanbHasa TeOpUSA OTHOCUTESTIbHOCTW.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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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.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

3anaum n3 "CbopHuka 3apad no anektpoanHamuke" B.B. Batbiruta n U.H. TonTbirmHa: 3agayn 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.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

3apaun 13 "CbopHmka 3agad no anektpoanHamuke" B.B. BatbirmHa n W.H. TonTeirmHa: 3agaym no
MakpOCKOMMYeCcKom anekTpocTaTuke, Homepa 129-135, 142-144, 146, 148, 151, 153, 155, 181-185,
187, 192; 3apa4m no marHMTocTaTuke, Homepa 241-248, 256, 257, 262-264, 267, 268, 276.

Tema 10. MoarotoBka K NMCbMEHHOW KOHTPONbHOM pabote No 3.
KOHTpOnbHas paboTa , NpuMepHble BONPOCHI:

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 cneumanbHOM Teopun OTHOCUTENbHOCTU, 543-557, 559, 560, 621-628, 630, 642,
645, 719.

Tema . UTorosas doopma KOHTpons

[MprMepHble BOMPOCHI K 3K3aMeHy:

Bunert 1.

1. Mukpockonu4yeckune ypaBHeHna Makcsenna v ypaBHeHE HENPEPbIBHOCTA B UHTErPanbHON 1
andgodpepeHumanbHon goopmax.

2. NapamarHeTnam. OpreHTaUMOHHbIN MEXaHN3M HaMarHU4eHs napamarHeTmKoB.

Buner 2.

1. CkanspHbI 1 BEKTOPHbIA NOTEHLMANbl B MUKPOCKONUYECKOM anekTpoanHamuke. 'pagneHTHas
nnn KanmbpoBOYHasa MHBAPMAHTHOCTb ypaBHeHu Makceenna. YpasHeHns Janambepa ons
noteHumanos. Kannbpoeka JlopeHua.

2. 3akoHbl Oma n Ixoyns-fleHua B audodpepeHumnansHorn goopme. CTOPOHHUE Cuibl.
Bunert 3.
1. 'paHN4YHbIE COOTHOWEHMS B MUKPOCKOMNNYECKON SNEKTPOANHAMUKE.

2. CBepxnpoBOAHMK B MarHuTHoM none. ddodpekt MeliccHepa. YpaBHeHus JloHnoHoB. [TnybuHa
NPOHWUKHOBEHMS MAarHUTHOMO NOJS B CBEPXMPOBOLAHMK.

Buner 4.

1. 3aKOH COXpaHEHMNS SHEPrMM B MUKPOCKOMMNYECKOW 3NEKTPOANHAMMKE.

2. PaccesHune anekTpoMarHnTHbIX BONH. PaneeBckoe n TOMCOHOBCKOE pacCcesiHue.
Bunert 5.
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1. 3aKOH CoXpaHeHUs UMNynbca B MUKPOCKOMMYECKOW 3NEeKTPOANHAMMKE.

2. MoHoxpomaTtuyeckme nnockue aneKkTpoMarHUTHble BOMHbI B AnaneKkTpukax. BonHoBowm BekTop.
Buner 6.

1. Mpadhmnyeckoe n3obpaxeHne nonen. YpaBHEHNS CUNOBbIX IMHUIA.

2. EctecTtBeHHasg wuprHa cnekTpasnbHbiX NTMHUA. OAHOPOLHOE N HEOLHOPOLHOE YINPEHNE.
Bunert 7.

1. YpaBHeHue NyaccoHa B MKPOCKOMMYECKOM 3NEKTPOCTATUKE 1 ero pelweHne ans 06 beMHOro,
MOBEPXHOCTHOrO U NIMHENHOrO pacrnpeneneHns 3apsanos.

2. PacnpOCTpaHeHme N 3aTtyxXxaHne MOHOXpoMaTn4eCKMX NNOCKNX aNeKTpoOMarHNTHbIX BOJIH B
OOHOPOAHbIX N N3OTPOMHbIX MPOBOAHUKAX.

Bunert 8.

1. OgHo-n TpexmepHas nenbta-pyHkumns Oupaka. O6beMHas NNOTHOCTb CUCTEMbI TOYEYHbIX
3aps0oB.

2. Peakuusi nanyyerms. Cuna nyymctoro TpeHms. CamocornacoBaHHblin npeaen NnpuMeHMMocTy
Knaccuyeckon anekTpoamHammkim. Knaccmnyeckmin pagmyc sanekTpoHa.

Bunert 9.

1. PasnoxeHne anekTpocTatMyeckoro noteHumana no MynbTunonam. JunonbHbli MOMEHT CUCTEMBI.
TeH30p KBaAPYNONbHOrO MOMEHTA CUCTEMBI.

2. PacnpocTtpaHeHue BOMHOBbIX NakeToBs. [ pynnosas n dpasoBas CKOPOCTU.
BuneTt 10.

1. SHeprvm CUCTEMbI 3apA00B BO BHEWHEM 3JIEKTPOCTATUHECKOM none. SHeprvm Onnonsa Bo
BHELWHEM 3JIEKTPNYECKOM Mnone. SHeprvm 9NieKkTpocTartn4eckoro B3aMMoOenCcTBumSA 3apsanos, 3apsna
n gunnong, OByx avnonen.

2. lNonapusaunsa MOHOXPOMATUYECKMNX MNOCKUX SNEKTPOMArHUTHbIX BOJH B AN3NEKTPUKaX.
Bunet 11.
1. Teopema VIpHWOY 0 MEXAHNYECKOWN HEYCTONYMBOCTIN SNEKTPOCTATUYECKUX CUCTEM.

2. YpaBHeHMe OBUXeHMs, oyHKUMKM JlarpaHxa 1 MaMunbToHa 6bICTPO ABMXYLWENCS YacTuLbl B
3N1EeKTPOMarH1UTHOM none.

Bunet 12.

1. Mukpockonuyeckasi MarHuToctTaTnka. BeKTopHbI noTeHumnan n Hanps>XXeHHOCTb MarHNTHOTO
nonst 06'b€MHbIX, MOBEPXHOCTHbIX, IMHEMHbIX TOKOB U CUCTEMbI ABUXYLWMXCS 3aPSIKEHHbIX 4acTul,.
dopmyna brno-Casapa-/lannaca.

2. YpaBHeHne MuHkoBckoro. ®opmyna SiHWTeRHa Ans aHeprum cBo60HOM YacTuLbl.
YNbTpapensaTMBUCTCKUM N HEPENSTUBUCTCKUIA Npenensi.

Bunet 13.

1. BeKTOprIVI noteHunan n Hanpsa>XkeHHoOCTb MarHMTHOro nNonsd soann ot orpan-leHH0|7| B
NPOCTPaHCTBE CUCTEMbI TOKOB. MarHuTHbIA MOMEHT CUCTEMDI OébeMHbIX, NOBEPXHOCTHDbIX, NINHENHbIX
TOKOB 1 CUCTEMDbI OBNXYLWNXCA 3apA0OoBs. Op6|/|Taanoe rMpoMarHMTHOE OTHOWEHNKE.

2. OnekTpoanHaMmka TeopmMm OTHOCUTENIbHOCTU: 4 - NNOTHOCTb TOKA, 4 - NoTeHuunan. YpasHeHne
HenpepbIBHOCTY, ypaBHeHUs [anambepa ans notTeHumnanos n kanmbposka JlopeHua B 4 - MEPHOM
Buae. Npeobpa3oBaHns NOTEHLNANOB.

Bunet 14.

1. Cvna v MOMEHT cuf, OeNCTBYIOWME Ha OrpaHNYeHHOe B NPOCTPaHCTBE pacrnpeneneHe ToKoBs B
MarHUTHOM none. HepPrus MarHUTHOrO MOMEHTA B MarHUTHOM More.

2. Penatuencrckas kuHemartuka: 4-pagnyc-BekTop, 4-CKOPOCTb, 4-UMNynbC, 4-yCKOPEHue.
Buner 15.

1. Makpockonudyeckas anekTpoanHamuka. YcpegHeHne MUKPOCKONNYecknx ypasHeHnn Makcsenna.
Makpockonuyeckue ypasHeHns Makceenna B audpdpepeHumnanbHon n MHTerpanbHom popme.

2. Cnctema npoBoaHMKoB. Teopema B3amMHOCTU ['puHa. [NoTeHumnanbHble 1 EMKOCTHbIE
KO3(hpULMEHTBI. DneKkTpruyeckas sHeprus CUCTeMbl NPOBOOHMKOB.

BuneT 16.
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1. CkanspHbI 1 BEKTOPHbIA NOTEHLMANbl B MaKpOCKONNYECKON SNeKTpoanHaMuke. Y pasHeHns
Hanambepa v kannbpoeka JlopeHua.

2. DnamarHetnam. Teopema Jlapmopa. [JmamarHutHas BOCNPUUMYNBOCTb.
Bunet 17.

1. N3nyyeHne anekTpoMarHMTHbIX BOMH. 3anasabiBatowwmne n onepexatowme noteHumansl. Obuee
cobCTBEHHOE BpeMs 3anasgbiBaHms. Knaccudprkaums 30H N3nyYeHms.

2. ®eppomarHeTnam. deHoMeHonornyeckas teopus doeppomarHetnama l.Bericca.
Bunert 18.

1. CKansipHbl 1 BEKTOPHbIA NOTEHUMANbI, HANPSAXEHHOCTW 3NEKTPUYECKOr0 1 MarHUTHOro Nonew
N3Ny4eHNs B SNEKTPUYECKOM OUMONBHOM MPUOANXEHUN.

2. ['paHnyYHblE COOTHOWEHMS B MAKPOCKOMMYECKOM SNEKTPOANHAMMKE.
BuneTt 19.

1. Yrnosoe pacnpeneneHne MFHOBEHHOW MHTEHCUBHOCTU, MTHOBEHHAS MHTEHCMBHOCTb U cpenHss
3a nepunon NHTEHCUBHOCTb N3Ny4YeHNA B SNEKTPUHECKOM OUMOJIbHOM I'IpVI6J'IVI)KeHI/IVI.

2. OpneHTaUMOHHbBIN MEXaHU3M NoNsApu3aumm NONSPHbLIX ON3NEKTPUKOB.
Bunet 20.

1. BonHoBblE ypaBHEeHNA onsg noteHumnanos U Hal'lpﬂ)KeHHOCTeVI 9NeKTpn4eckKoro 1 MarHMTHOro
nonen B OAQHOPOAHOM N N3OTPOMHOM OUN3SNTIEKTPUKE. [Mnockune SNEeKTPOMarHnTHble BOJTHbI B
ON3ANEeKTpukax n nx CBOWCTBA.

2. YpaBHeHue coctosHnsa RCL-uenoukw.
Bunert 21.

1. CneuunanbHas Teopust oTHocUTeNbHOCTW. MocTynatel itHwTelHa. MpeobpasoBaHns JlopeHua.
CokpaleHue gpuxylierocs macwrtaba u saamenneHne xona ABMXYLWIMXCS YacoB. CnoxeHve
CKOpOCTEN B CneumnanbHON Teopum OTHOCUTENIbHOCTH.

2. 3aKOH COXpaHeHNs aHepPrum B MakpoCKOMMYeCKOom anekTpoauHamumke.
Bunet 22.

1. TeopeMa €0VNHCTBEHHOCTW peleHnd ypaBHEHUA HyaCCOHa Onda dneKTpoctatn4eckoro
noteHunana B guanekKTpmuke n B cCuCtemMe uanekKTpuk-rnpoBooHUK.

2. Teopnst OTHOCUTENBHOCTU N NPUYMHHOCTb. PEnaTuBnCTCKnin nHTEpBan.
BuneT 23.

1. OcobeHHOCTM 3NeKTPOCTATUHECKNX NOMER B MPOBOAHMKAX. [[paHNYHblE COOTHOLEHNS B CUCTEMaX
NPOBOAHVK-ONINEKTPUK U ON3NEKTPUK-ONINEKTPUK.

2. TeH30p 9NeKTPOMarHMTHOro NoNs B CneumanbHok Teopum oTHOCUTENBHOCTU. MNpeobpasoBaHuns
nonen. PensaTmBMcTCKue NHBapmaHTbl SNeKTpoMarHUTHOro nons YpaeHeHma Makcsenna B 4-MepHOM
BUIE.

bunet 24.

1. MarHuTHasa aHeprus NpPoBoAHMKA C TOKOM B MarHUTHOM Mofe 1 cuna, OencTByowas Ha
NPOBOLHNK.

2. MartepwuarsnbHble COOTHOWEHNS B MAKPOCKOMMYECKOW 3M1eKTpoAMHaMmKe

Buner 25.

1. KBaauctaunoHapHble a1eKTpoMarHMTHble NOMs B CNAOWHbIX cpeaax. Ycnosus
KBa3nCTaLMOHAPHOCTN.

2. YeTbipexmepHas coopmMynunposka punamnyeckmx 3akoHoB. MNpoctpaHcTBo MUHKOBCKOTO.
MpeobpasoBaHus JlopeHua, kak NoBOpPOThbl B NpocTpaHcTBe MUHKOBCKOro. BekTopbl 1 TEH30pbI B
npocTtpaHcTee MUHKOBCKOrO.

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

1.YpaBHeHns Makceenna B Kako goopme - AndodoepeHLManbHON NN MHTErpanbHoW - SBASIOTCA
oonee oOWMMU N B KaKkOM cMmbicne?

2.P13NYECKNA CMbICT YpaBHEHUS HEMPEPLIBHOCTH.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6122418 5AE
Ctpanunua 12 n3 18. il YHITI

S OEALIK G



Mporpamma aucumnnuHbl "OnekTpoanHammka"; 03.03.02 duswmka; aoueHT, K.H. Kytyzos A.C. , cTapwuii npenonasatenb, K.H. (4OLEHT)
NapwuonHos AJ1.

3.MN0THOCTb 3HEPrM SNEKTPOMarHUTHOMO MONS B BaKyyMe W CMOLWHO cpeae.
4.MNOTHOCTb NOTOKA 3NEKTPOMArHNTHOW SHEPTX U MNOTHOCTb UMMNYNbCa SNEKTPOMarHUTHOrO NONs.

5.3Hepr|/|9| 9NeKTpn4yecKoro omnons B anekTpn4yeckom none n MarHNTHOro MOMeHTa B MarHTHOM
none.

6.MocTynatbl OnMHWTENHA.
7.0npepneneHne pensiTMBUCTCKOro MHBapuaHTa.
8.PensaTtuBucTckme nHBapuaHTbl 9N1eKTPOMarHUTHOMO MOns.

9.®PU3NYECKNA CMbICTT HANPSAXEHHOCTEN 3NEKTPUYECKOrO U MarHUTHOrO NONen B MUKPOCKOMMYECKOM
3neKkTpoanHaMuke.

10.Pun3nYecknii CMbICN BEKTOPOB NONSPU3aLIMM N HAMArHUYEHHOCTMW.

11.Pn3NYEeCKUn CMbICN HANPSAXEHHOCTEN N NHOYKLUNIA 3NEKTPUYECKOr0 U MarHUTHOrO Nonen B
MaKpOCKOMMYEeCKOon 31eKTPoANHAMMKE.

12.dPusmyeckas npmymHa 3aTyxaHus aNeKTPOMarHUTHbIX BOMH B NPOBOAHUKAX.
13.4T10 Takoe penaTnMBuUCTCKUiA nHTepsan?

14.3akoHbl Oma n Ixoyns-JleHua ons o4HOPOAHOMO N30TPONHOMO NPOBOAHMKA B
andbgoepeHumnanbHon gopme.

15.ToMCOHOBCKOE 1 paneesckoe paccesHNe 3neKTPOMarHUTHbIX BOJTH.

16.410 Takoe pesoHaHCcHas conyopecueHuns?

17.4710 TAaKOE OAHOPOAHOE N HEOLHOPOOHOE YIWNPEHNE CREKTPaNbHbIX MTUHWUA?
18.470 Takoe ecTeCcTBEeHHas WUpKHA CNeKTPanbHbIX TMHWA U yCTpaHuMa nn oHa?

19.4em oTAMYAIOTCS CUNBbHOMArHUTHbIE BelecTBa (oeppoMarHeTUK U aHTUdeppoMarHeTukn) ot
cnaboMarHMTHbIX (AraMarHeTUKM U napamMarHeTUKn) BewecTs?

20.KakoB chmsnyeckuii cmbicn Temnepatypbl Kiopn?

21.KakoBa npnynHa cnpasennmBoCT 3aKoHa KPOpI/I n ons ,D,I/ISHGKTpI/I‘-IGCKOVI BOCMPUNMYMNBOCTU
NONAPHbIX AN3NTEKTPUKOB, N ON1A MarH1UTHOW BOCMPUNMYMNBOCTU ﬂapaMaI'HeTI/IKOB?

22.3akoH Kiopu-Bericca ons MarHUTHOM BOCAPUMMYMBOCTMW.
23.B yeM 3akniovaetcs adpgoekT MenccHepa?
23.MprHUMN NPUYMHHOCTK 1 3anasgbiBalolwmne noTeHumanb.

24.BeKTOp ONNONbHOIro MOMEHTa N TEH30P KBaAPyrnoJsibHOro MOMEHTA CUCTEMbI HEMNPEPDLIBHO U
ONCKPETHO pacnpenefieHHbIX B MPOCTPAHCTBE 3apAn0B.

25.BeKTop MarHMTHOro MOMeHTa 06 bEMHOr0 TOKa U CUCTEMbI ABUXYLIMXCS TOYEYHbIX 3apsA0B.
26.4710 Takoe opbutanbHOE rMpoMarHNTHOE OTHOWEHMWE, YEMY OHO PaBHO?

27.KakoBa B 06wemM cnyyae nonspmnsaLms MOHOXPOMATUYECKMX NMIOCKMX 3N1EKTPOMArHUTHBIX BOJH B
ananekTpukax? Yro takoe Kkpyroeas, nMHelrHas, npasas, nesas nonspusaumnsa?

28.YpaBHeHua Makcsenna B 4eTblpéxMepHon hopme.
29.4Yto yTBEpxaaet Teopema pHwoy?
30.lMo4yeMy noBEPXHOCTb MPOBOAHMKA SBNSETCS SKBUNOTEHUNANTIbHOW?

PernameHT 6annbHO-peinTuHroBoi cuctembl (BPC) No NpakTMYeCcKnM 3aHATUSIM 1 CaMOCTOATENbHOW
paboTe B cemMecTpe:

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

MpumMepbl 3aaay KOHTPONbHOW paboTbl No 1:

1) Hantu noteHuman n HanpsXEHHOCTb 3NEKTPOCTATUYECKOro Nons, CO34aBaeMoro Kpyrosbim
uMnMHOpoM paamyca R, paBHOMEPHO 3apsiXeHHbIM Mo 06 bEMY 1 MO NOBEPXHOCTU (3apsih eanHULbI
ONVHbI uunuHapa 3a8aH).
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2) Haiitu noteHumnan v Hanps>XEHHOCTb SNEeKTPOCTaTUYEeCKOro rnoss, Co3nasaemMoro Wwapom paguyca
R, 3apsii g KOTOpOro pacnpenenéH paBHoOMepHO Nno 06bEMY 1 NO NOBEPXHOCTU Wwapa. Haitn
9NIEKTPUYECKYIO SHEPruo A4S 3TUX pacnpeneneHun.

3) BeckoHeyHbIn unnnHap paamyca R 3apsxeH no 06beMy € NNOTHOCTLIO A*rn, roe A -
MOCTOSIHHAS, I - pacCTOsiHME 00 OCU uunuHapa. Hantym noteHuman n HanpsXeHHOCTb
SNEeKTPUYECKOro nons Bo BCEM NPOCTPAHCTBE, a TakXe 3NeKTPOCTaTUYECKYIO SHEPTUIO,
NIOKann3oBaHHY BHYTPU doparMeHTa umnuHapa oivHel h. B otBete KOHCTaHTy A BbipasnTtb Yepes
3apan eavHULbl OSIVHBI LMnnHapa.

4) Wap paounyca R 3apsixxeH no 06bemy ¢ NAOTHOCTbIO A*r*n, roe A - NOCTOsIHHAS, I - paccTosiHMe
[0 LeHTpa Wwapa. Hanty noteHuman n Hanps>XXeHHOCTb 3MEKTPUYECKOro nons Bo BCEM
MPOCTPAHCTBE, a TakXe 3NEeKTPOCTaTUYECKYIO aHepruto. B oTBeTe KOHCTaHTY A Bbipasntb Yepes
3apsag wapa g.

5) 3apsin pacnpenenéH cepnyeckn-CMMMETPUYHO BO BCEM 00bEME (NTOTHOCTD - 3aaHHas
OYHKLMSA pacCTOSAHUS r). Bbipasntb anekTpoctaTnyeckuim noTeHuman u HanpsxXéHHoCTb
9NEeKTPUYEeCKOoro nons B BUAe 0AHOKPATHbLIX MHTErpanos Mo fr.

6) Bbluncnntb HaNpPsaXXEHHOCTW 3N1EKTPUYECKOro Nnosis TOYEYHOro AUMnons ¢ AUNONbHbIM MOMEHTOM .
Haritu cunosble nuHUN.

7) Hantu noteHuman anekTpocTatM4eckoro nons NMMHENHOro ksaapynons (3apsagwl g, -24, q
pacnonoXeHbl HA OCY Z Ha paccTosiHMKM b opyr oT gpyra) ¢ TO4HOCTbIO 40 KBaAPYMNONbHbIX
cnaraemblix BK/TIOYUTENbHO.

8) Haintn noteHuman anekTpocTatnyeckoro nons naockoro keaapynons (3apsaabl +q U -q
pacnofioXeHbl MONEPEMEHHO B BEPLWIMHAX KBagpara Co CTOPOHOM b) ¢ TOYHOCTbIO A0
KBaOopynoJibHbIX cnaraeMbiX BKNIOYNTENbHO.

Mpumepbl 3a8a4 KOHTPONbHOM paboTbl No 2:

1) ToyeuHbIl 3apsia q PACNONOXEH HA NOCKOW rpaHnue pasaena AByx 0AHOPOAHbIX 6ECKOHEYHbIX
LN3NEKTPVKOB C 3a4aHHbIMU ONINEKTPUYECKMI NPOHULAEMOCTSMU. HaidTu noteHuman,
HaNPSXXEHHOCTb N MHAYKLMIO SNEKTPUYECKOro Mons.

2) LUeHTp npoBogawmin wap paguyca R ¢ 3apsaaom q pacrnonoxXxeH Ha NNoCKOoW rpaHuLe pasgena
LBYX OQHOPOAHbIX OECKOHEYHbIX AN3NEKTPUKOB C 3a4aHHbIMU ON3NEKTPUYECKNMI
NPOHULAEMOCTSAMU. HanTn noteHuman, HaNPsSXEHHOCTb U MHOYKLMIO 3N1eKTPUYeCKOoro nons.
Onpenenntb NOBEPXHOCTHYO MNOTHOCTb 3apsaa wWwapa v NOBEPXHOCTHYIO MNOTHOCTb CBA3aHHbIX
3aps.00B, BO3HUKIWINX B AN3NEKTPUKE HA NOBEPXHOCTY Wapa.

3) MNpocTtpaHcTBO Mexay obknankamy cepuyeckoro KOHLEHcaTopa YaCTUYHO 3aroHEHO
LN3NEKTPVKOM, PACMONOXEHHbIM BHYTpM TenecHoro yrna W ¢ BeplumHoi B LleHTpe 06knanok.
Paauycel 06knanok a v b, npoHMLaemMocTb amanekTpvka 3anaHa. Hantn éMkoctb KoHaeHcaTopa.

4) OQHOPOOHbIV ON3NEKTPUYECKUI Wwap paamyca R paBHOMEPHO 3apsixeH Nno 06bemy, NOMHbINA
3apsifl ero paBeH g, NPOHMLLAEMOCTb Wwapa n3BecTHa. MpoHMLaeMocTb oOKpyXatowe cpeibl paBHa
Ar, roe A - NOCTOSIHHAS, I - PaCcCTOsSIHME A0 LeHTpa wapa. HainTn HanpsixkeHHOCTb 3N1eKTPUYecKoro
Nonsi BO BCEM NPOCTPAHCTBE U pacnpeneneHne CBa3aHHbIX 3apsiioB B CUCTEME.

5) ToyeyHbI 3apaa q HAXOAUTCS B OQHOPOOHOM AN3NEKTPUKE C 3a4aHHON NPOHNLAEMOCTbIO Ha
PacCTOSIHUM a OT NNOCKOM rpaHuLbl 6eCKOHEYHO NPOTSXEHHOr0 NPoBOAHMKA. HaiTn noteHuman v
HanPsXEHHOCTb 3NIEKTPUYECKOro Nonsa B AN3NeKTpuke, pacnpeneneHe nHoyumpoBaHHbIX 3apsnos
Ha rpaHuue OuanekTpuka n NpoBoAHWKA, CUny, OeNCTBYOLWYIO Ha 3apsan g.

6) Hantu sHepruio B3anmMonencTens OByxX OUNonen n cuny, OeACTByOWYO Ha OAUH N3 HUX CO
CTOPOHbI ApYroro.

7) Hantn marHuTHOE rnone, MarHUTHYIO MHOYKLUMIO N BEKTOPHbIN NOoTeHunan npsMonnHeiHoro
6eCKOHEeYHOro Toka J, TeKyLero B cpelie C 3a4aHHO MarHTHON NPOHNLAEMOCTbHO.

8) HainTn BeKTOpHbIN NOoTEHLMan u MarHUTHOe none, Co3fasaeMble OAByMS NPAMONMHENHbIMA

napannelibHbiIMi TOKaMu OONHAKOBOW BENNYUHDI J, TEKYWMMIN B NPOTUBOMONMOXHbIX HAMPaBlIEHUSAX.
PacctosHue Mexnay Tokamu 2a. MarHuTtHas NPoHMUAEeMOCTb Cpebl 3anaHa.
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9) OnpenenuTb HaNPSXEHHOCTb MArHUTHOIO NOMS MAOCKOCTU, MO KOTOPON NPSMONMHENHO TEYET
TOK, paBHOMEPHO pacnpenenéHHblin Mo NOBEPXHOCTN C NOBEPXHOCTHOM NMAOTHOCTbLIO i. 3aTeMm
onpenennTb HaNPsXEHHOCTb MAarHUTHOrO NONS, CO34aHHOMO ABYMS rnapanieibHbIMU MNOCKOCTSAMM,
MO KOTOPbIM MPSMONIMHENHO TEKYT TOKN C OANHAKOBbLIMY MOBEPXHOCTHBLIMU MIIOTHOCTAMMN |,
paccMOTPEB ABa Cnyyas: (a) TOKM TeKYT B MPOTUBOMONOXHbIX HanpasneHusx; (6) Toku HanpaeneHbl
OLMHaKOBO.

10) Boonb NpsiMONMHENHON 6ECKOHEYHO AJIMHHON MONOCKM WNPUHOM b Te4ET NOBEPXHOCTHBIN TOK,
paBHOMEPHO pacnpenenéHHblii No eé wnpuHe, cuna Toka J. (a) Haintm HanpsixxéHHOCTb MarHUTHOrO
NONsi B OKPY>XatoLeM NpocTpaHcTBe, pa3bus Nonocky Ha 6ECKOHEYHO y3Kre Nonocku u
NPOCYMMMPOBAB UX HANPSXEHHOCTW (HANPSXEHHOCTb NPSIMONIMHENHOrO HECKOHEYHOro ToKa
cumTaTb M3BECTHOM). (6) MNpoBepnTb, YTO Ha BONBLIOM PACCTOSAHUK OT MONOCKU MarHNTHOE none
COBMagaeT C nonem NpsiMonMHenHoro 6eckoHeyHoro Toka. (B) Mokasatb, YTO MarHUTHOE rnone
BOMM3U LIeHTPaNbHOW YacTh NONOCKM SIBASIETCA OAHOPOLHbBIM (COBNAAAeT C MarHUTHbIM NoneMm
MAI0CKOCTK, MO KOTOPOW TEYET TOK, PABHOMEPHO pacnpenenéHHbI Mo MOBEPXHOCTN).

11) Onpenenntb BO BCEX TOYKAX MPOCTPAHCTBA HAMPSXXEHHOCTb MArHUTHOMO MO, MarHUTHYHO
WHOYKUMIO N BEKTOPHbIA NOTEHUMan, co3aaBaeMble TOKOM J, TEKyWwMM no 6eCKoHeYHOMY
LUMAVHAOPUYECKOMY NMPOBOAHMKY KPYrOBOro cedeHnst paamyca R (Tok paBHOMepHO pacnpenenéHHbIM
no nnowanmn ceveHuns). MarHMTHble MPOHMLAEMOCTU MPOBOAHMKA M OKPYXatoWero NpoBOAHMK
BellecTBa 3aaHbl.

12) Mo noBepxHOCTM UMANHAPUYECKor obonoykn paguyca R1 1e4ét Tok cmnoit J, paBHOMEpPHO
pacnpenenéHHbiii N0 OKPYXXHOCTU cedeHns. BHyTpu unmnnHopuyecko 060M104KN HAXOANTCS
KOakcuanbHbliA ¢ HeW NpoBoa paaunyca R2, no KoTopoMy Te4éT B 06paTHOM HanpaBieHWN TOK TaKoM
Xe cunown J, paBHOMepPHO pacnpenenéHHblil No nnowanmn KpyroBoro cedeHns. MarimtHas
NPOHMLLAEMOCTH BCeX BelwecTB 3aaaHbl. OnpenennTb HanPsXEHHOCTb MArHUTHOrO NOMS, MarHUTHYIO
WNHOYKUWIO N BEKTOPHbBIA NOTEHLMan BO BCEX TOYKaxX NPOCTPaHCTBa.

13) Mo npoBoAHKKY, NpeacTasnaowemMy cobolr 6€CKOHEYHbIN LMNMHAPUYECKNIA CNOIN (BHYTPEHHWIA
paonyc R1, BHewHun R2), Te4€T TOK cunoi J, paBHOMEPHO pacnpefenéHHbIin No niaowanmn Ce4eHums.
Onpenenntb HANPSAXEHHOCTb MarHUTHOrO MONS, MAarHUTHYIO UHAYKLMIO M BEKTOPHBIA NOTEHUnan Bo
BCEX TOYKax NpocTpaHcTBa. MarHMTHbIe NPOHMLIAEMOCTN BCEX Cpen cunTaTb 3a4aHHbIMU.

14) BblYMCNNTb MarHUTHbIA MOMEHT 3apsiXEHHOTO Wapa ¢ 3apsaoM g, Bpallarowerocs BoKpyr
O[HOr0 U3 CBOMX AMaMeTPOB C 3aaHHON YrNoBOA CKOPOCTbI0. PaccMoTpeTb cnyyan paBHOMEPHOIO
06EMHOr0 1 NOBEPXHOCTHOrO pacrnpeneneHnin 3apsiaa.

MpumMepbl 3aaay KOHTPONbHOM paboTbl No 3:

1) 3anucatb gekapToBbl KOMMNOHEHTbI BEKTOPOB E 1 H ona nnockon MOHOXpoOMaTUYHOW
9N1eKTPOMArHUTHOWM BOJHbI 4YACTOThl W, PACMPOCTPAHSIOWENCS B cpefe C 3a4aHHbIMU
ON3NEKTPUYECKON N MarHUTHOM MPOHNLAEMOCTSIMU B MONOXUTENbHOM/OTpULATENBHOM
HanpasneHnn ocun X/y/z n NONSPN30BAHHON NO KPYry BNPaBo/BNEBO (HanpasneHne nonsapusaunm

"BNpaBo", "BNeB0" onpenensercs BpalleHneM npasoro BUHTa, HarnpasneHHOro no BOIHOBOMY
BEKTOpPY.)

2) B npoBoasiueit cpefie pacnpoCTpaHSeTCs NNockash MOHOXPOMaTMYHas BonHa. Belumncnutb
CpenHuiA NOTOK SHEpPrun Yepes NoBepxHOCTb Kyba, pébpa KOTOpOoro napannenbHbl HanpaBneHWIo
pacnpocTpaHeHnst BONHbI. [lokasatb, 4TO 3TOT NOTOK PABEH CPEeLHEN MOWHOCTM NOTEPb Ha
LXOYNeBo Tenno.

3) BblpasnTb UMMybC p PENATUBUCTCKONM YaCcTULbl Yepe3 e€ KMHETUYECKYIO SHEePTruto.

4) Yactmua ¢ maccoii m obnanaet aHeprueit E. Haiitn ckopocTb v YacTuubl. PaccMoTpeTsb, B
4aCTHOCTWN, HEPENATUBMUCTCKUIA N YNbTPAPENATUBUCTCKUIA NPenenbl.

5) Yactuua, OBMXyLWascsa CoO CKOPOCTbIO Vv, pacnagaeTcsa Ha OBa O4NHAKOBbIX raMMa-KBaHTaA.
Orlpe,uenmb yron passnieta raMMma-KBaHTOB.

6) Hactrua c aHepruen E n maccoi nokos m HanetaeT Ha NMOKOSALWYCS YacTuLy Takom Xe MaccChbl.
Haiit ckopocTb LieHTpa MHePLMM CUCTEMBI 9TUX ABYX YACTUL, OTHOCUTENBHO NabopaTopHOii
CUCTEMbI OTCYETA.
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KomneTteHuun obyyatolerocs, nepeymcneHHble B pasaene 3 naHHOM Nporpammsbl, NpuobpeTatoTcs
nocpencTeoM pasbopa 1 NpopaboTky NeKLUMOHHOro Matepuana, nocpeacTsom paboTbl BO BPEMS
ayOUTOPHbIX 3aHSATUI 1 MOCPEACTBOM CAMOCTOSITENbHOM PaboThl, NPeayCMOTPEHHbIX y4eOHbIM
NNaHoM.

7.1. OcHOBHas nuTeparypa:

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

2. Bacunbe A.H. Knaccuyeckas anektpoauHammka. Cl6. BXB-MNetepbypr. 2010. - 276 c.
http://znanium.com/bookread.php?book=350602

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

7.2. lononHutenbHasa nuteparypa:
1. Anekcees A.M. COopHMK 3ada4y no knaccuyeckoi anektpoanHamuke. Cr6. JlaHb. 2008. - 320 c.
http://e.lanbook.com/view/book/100

2. batbirvH B.B., TonTbirvH. .H. C60pHMK 3apa4 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

MeTtooundyeckue matepuanbsl kagoenpbl TeopeTnyeckon pusmnkm Ky -
http://www.kpfu.ru/main_page?p_sub=8205

ObpasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru
[MonckoBUK aneKTPOHHbIX KHUT - http://www.poiskknig.ru
Cait HayuHoin 6ubnunotekm um. H. L. Jlobauesckoro - http://kpfu.ru/library

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve OncunnvHbl "9nekTpoanHamuka" npegnonaraeTt UCrnonb3oBaHne cnemywero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauniiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPON3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHGOpMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX AOKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEANAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOr0 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPAKTMBHOM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAeiichl
noakntoyerms: USB,audio, HDMI. MHTepakTMBHas TpmbyHa npenonaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yoOO6HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NnpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LLOCTYrMOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHble ayamTopumn Ans NpoBeAeHNs NEKUMOHHbBIX 1 APYrX ayaUTOPHbIX 3aHATUIA C HANMYnMem
6onblMX 0OCOK AMSi MMCbMa MENOM U MapKepoM.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no
HanpasneHuto 03.03.02 "Pusunka" n npodomnio NOLAroTOBKN He NpeayCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6122418 5AE
CrtpaHnua 17 n3 18. 111 yHlf[

S OEMALIGH



Mporpamma aucumnnuHbl "OnekTpoanHammka"; 03.03.02 duswmka; aoueHT, K.H. Kytyzos A.C. , cTapwuii npenonasatenb, K.H. (4OLEHT)
NapwuonHos AJ1.

ABTOpP(bI):

NapwvoHos A.J1.

Kytyaos A.C.

o 201 __r.
PeueH3eHT(bl):

Conosbes O.B.

S 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunoHHbii Homep 6122418
Crtpanunua 18 n3 18.

A



