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1. LUenn ocBOEHNS AUCLUMINHBI

YyeHue 06 anekTpnyecTBe U MarHeTU3Me SIBNSIeTCS YacTbio Kypca obwei gonmaukn. B Hem nayyatotcst
3NEKTPUYECKME N MArHUTHbIE SIBNEHUS, BCTPEYAIOWMNECS B NPUPOAE, NPUYEM BbIICHEHUE CYTU 9TUX
SABNeHWn 6a3npyeTcs Ha OCHOBHbIX MONOXEHUsX domnocodpumn, bnarogaps Hemy OoOpMUPYETCS U
MaTepuanmMcTnieckoe MMPonoHNUMaHme. Puanyeckre 3aKoHbl ANEKTPUYECKMX U MArHUTHbBIX SBNEHWIA
cnyxar Ha bnaro 4enoBe4ecTBy, U NMPUMEHSIIOTCS NPU PELEeHNN NPaKTUYECKNX 3aaad, 3HaYUMbIX ONS
HayKu, NPOM3BOACTBA W XO3SIMCTBEHHON AEATENbHOCTU. DNEKTPUYECKME N MArHUTHbIE SIBNEHUS], X
3aKOHbl, NexaTt B OCHOBE MHOTMX TEXHONIOMMYECKMX NPOLLECCOB NPOM3BOACTBA, HAXOAAT WMPOKOe
NPUMEHEHNEe B UCMONb30BaHUM HEOP ANS HYX[, YeNOBeYeCcTBa 1 ANs X UCCnenoBaHusl.
OneKTPoOMarHNTHbIE SIBNEHUSI U NMPOLECCHI UFParoT BaXHYHO POSib B 6MONOrMK, B CENbCKOM XO35INCTBE.
3HaHVe 3NeKTPUYECKUX N MarHUTHBIX SIBNEHWI HEOBX0AMMbI [Nt MHOMMX NMPOGIECCUIA, KOTOPblE
6asvpytoTcs Ha y4eHun 06 aNeKTpUYecTBe N MarHeTn3Me. STO NO3BOMSIET XapakTepmn3oBaTb AaHHbI
KYPC Kak OCHOBY AJ11 MHOTMX NPOdoeccuii, pas3smBatoLWmii NP ero N3y4eHUn NHTEPEC K PasnyHbIM
BuAam pestenbHoctu. Llenb npenoaaeaHus kypca (PeweHune 3anay NOBbIWEHHOW CNOXHOCTU MO
3NEeKTPUYECTBY 1 MarHeTU3My) 3akno4aeTcsi B TOM, 4TOObl OBECTU [0 CTyAeHTa - byayuero
npenopasatenst U3NKK - y4eHne 06 aNeKTPUYeCTBe 1 MarHeTuame B NOrn4eckoi
nocnenoBaTenbHOCTM TEOPUM 3TUX SIBNEHUIA N MPOLECCOB, B CBS3W C APYrMMU pasaenammn omsmku,
00 bSCHSIS OM3NYECKME 3aKOHbI B MPAKTUYECKOM MPUMEHEHMW C UCTONb30BaHNEM 3aay
NOBbIWEHHOW CNOXHOCTK, YrnybneHHO paccMaTpusasi 0CO6EHHOCTM PU3NYECKMX 3aKOHOMEPHOCTEN.

3ajavamu N3y4yeHns AaHHON OUCUUNAMHBI SBASIOTCS LOCTUXEHME NOHUMaHUS On3n4YeCckon cytu
3NEKTPUYECKMX N MArHUTHBIX SIBEHWIA, MaTepuanbHOCTV 9NeKTPOMarHUTHOro nons. 310 gaet
BO3MOXHOCTb CGDOPMMPOBATb OUINYECKYIO KapTUHY Mupa.

2. MecTo OUCLMNMMNHDbI B CTPYKTYpPe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumunnnHa BkntodeHa B pasaen " b3+.0B.10 NpogeccrmoHanbHbIin" 0CHOBHOWA
obpasoBaTtenbHol nporpammbl 050100.62 Meparormyeckoe 0bpaszoBaHNe 1 OTHOCKTCS K
omcumnnnHam no Boibopy. OcBanBaeTcs Ha 2 Kypce, 4 cemecTp.

HaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " b3+.0B.10 NpogeccrmoHanbHbIin" 0CHOBHOIA
obpasosaTtenbHol nporpammbl 050100.62 Mepnarormyeckoe obpaszoBaHNe 1 OTHOCKTCS K
avcumnnanHam no Bbibopy. OcBanBaeTcs Ha 2 Kypce, 4 cemecTp.

OcBoeHune Kypca HeobxoaAMMOo Ansi Pa3HOCTOPOHHEN NOArOTOBKM K MPOGECCUOHANBHOA
LesTeNbHOCTU, BKNOYAKOLWeEh Kak NpoBeaeHne doyHoaMeHTanbHbIX UCCNeA0BaHuiA, Tak U MOCTaHOBKY
N pelleHne UHXEHepPHbIX 3aaau.

CornacHo ®Ir'OC "TpeboBaHms kK 0693aTENBHOMY MUHUMYMY COLEPXaHWUS OCHOBHOW
obpa3zoBaTtesibHO NporpaMmbl AUMNIOMUPOBAHHOIO cneumanicTa no Hanpaenenuno "dunsnka”
CTYLEHT OOMXEH B pe3ynbTare YCBOEHUS AUCUMNINHBI "PelleHne 3aay NoBbIWEHHOM CNOXHOCTH
Nno 3NeKTPUYECTBY U MarHeTU3My" UMeTb cneayowme npencrtasneHns o Pusn4eckmx 3akoHax B
NPakTUYECKOM NPUMEHEHWUN:

- OnekTpocTaTnyeckoe rnone B Bakyyme.

- OnekTpocTaTtmyeckoe none nNpu Haam4ymm NPOBOLHMKOB.

- 9nekTpocTaTnyeckoe rnone npu Hanm4ymm OUaneKTPUKoB.

- OHeprvsa B3anMogenCTBUNS 3aps 0B Y SHEPrMs aneKTpocTaTnyecKoro nonsl.
- [10CTOSIHHbBIV 9NEKTPUYECKUI TOK.

- ONeKTPONPOBOAHOCTb TBEPALIX TEN.

- ONeKTPUYECKNi TOK B INEKTPONUTax.

- ONeKTpMYecKkmin TOK B rasax u B BakyyMme.

- [locTOsiHHOE MarHNTHOE none B BakyyMe.
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- MarHuTHOE none B MarHeTuKax.

- ONeKTpoMarHuTHas NHOyKUms.

- ONeKTpoMarHnTHoe none.

- KBaaucrtaumoHapHble anekTpuyeckme Lenu.
- ONeKTPOMarH1THble BOJTHbI.

3. KomneteHuuu obyyaroierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pe3ynbTaTte 0CBOEHUSA OUCLUNINHBI OOPMUPYIOTCA cneaytowme KoMneTeHUnm:

PacwmdpoBka
Wincpp komneteHuyu npuobpeTaeMon KOMNeTEHLUN
OK-1 cnocobeH Mcnonb3oBaThb B NO3HABaTENbHON AEATENBHOCTY U
(0blWeKynbTypHbIe NPOodeCCMOoHanbHOM OesaTenbHOCTM 6a3oBble 3HaHWUS B obnacTu
KOMMEeTeHLN) MaTeMaTuKn 1 eCTECTBEHHBIX HayK.
OK-6
n H NIOrMYecKu
(OBLISKYNIbTYDHbIE ceago6e OrMYeCKM BEPHO CTPOUTb YCTHYIO U MUCbMEHHYIO
KOMMeTeHuunn) petb.
OK-9 cnocobeH paboTaTtb ¢ MHpopMaLmeit B rnobanbHbIX
(0BwekynbTypHLIe KOMMbIOTEPHBIX CETAX
KOMMeTeHuunn) P :

OCO3HAET coumanbHyl0 3HAYUMOCTb CBOE Byayuiei
OMK-1 npodoeccumn, obnanaeT MOTMBaUMEN K OCYLLECTBEHWIO
npodpeccrnoHanbHoin aestensHocT. CnocobHOCTb

NpogPeCCOHaNbHbI

(K oﬁ;nfT ::W?M)a © OCyLWeCTBNSATb NPOKECCUOHANBHOE U INYHOCTHOE
camoobpasoBaHue, NPOEKTUPOBaTb AaNbHENWWNIA
obpa3zoBaTeibHbIli MAPLWPYT 1 NPOCECCHMOHANBHYIO Kapbepy.

OlK-3

(NMpodheccmoHanbHble BNnageeTt OCHOBaMM peyeBo NPOdPECCUOHANbHOWN KYNbTypbl.

KOMMeTeHuun)

OTK-4 cnocobeH HECTN OTBETCTBEHHOCTb 3a pe3y/bTaTbl CBOEN

(MpOCPeCCHoHanbHbIG npogpeccnoHanbHOW OeATeNbHOCTU i

KOMNeTeHLmm) P '

(IPOOECCHOHANbHBIE crnocobeH K NoAroToBke 1 pefakTMpoBaHNIO TEKCTOB

KOMMNETEHLIN) NPOPECCMOHANBHOMO U COLMANbHO 3HAYNMOro CoAepXaHus.
cnocobeH peann3oBbiBaTb y4ebHble NporpamMmbl 6a30BbIX 1

MK-1 3NEKTPVBHbIX KYPOB B PasnnyHbiX 06pasoBaTesibHbIX

(npochbeccuoHanbHbie y4pexaeHusX, MCNonb3oBaTb 6a30Bble TEOPETUYECKNE 3HAHUS

KOMMEeTEHLMN) LONS peweHns NpogoeccoHanbHbIX 3aaady, PykOBOANTb

nccnepoBaTenbckoi paboToi obyyarowmxcs.

cnocobeH NPUMEHATb Ha NpaKkTuke 6a3oBble
MK-2 npodpeccmoHanbHble HaBblKM, COBPEMEHHbIE METOOVKMN U
TEXHONOrNn, B TOM 4Ynucne n nHgopmaLnoHble, ang

npogpeccroHanbHble

(KolinnfTeHumm) obecneyeHns kayecTsa y4ebHO-BOCNNTATENBHOMO NpoLecca Ha
onpeneneHHon obpasoBaTenbHOW CTYNEHN KOHKPETHOrO
0bpa3oBaTenbHOro yYpexaeHus.

MK-3 CnocobeH aKcnnyaTupoBaTb COBPEMEHHYIO (PMU3NYECKYIO

nnapartypy u BaHM
(ocpecororansmse O noerxen OBy momon U
KOoMreTeHuun) P y

BOCNMMNTAHHUKOB.
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Pacwmndpposka

npuobpetaemon KOMNeTeHLUn
crnocobeH aHann3nmpoBaTb pe3y/ibTaTbl HAY4YHbIX ncecnenoBaHuim
MNK-4 N NPUMEHATb UX NPU pelleHNN KOHKPETHbIX 06pa303aTeanb|x "
nccnenoBartenbCkmnx 3anad, OCywecTBnATb negarorn4eckoe
conposoxaeHune rnpoueccos counanmdaunn m
NPOdECCMOHANBHOrO camoonpeaeneHns obyyatowmxcs,
MOArOTOBKU MX K CO3HATENbHOMY BbibOpy npodheccum.

NOHUMAET, 4TO oyHOAMEHTaNbHOE 3HaHWe ABNAeTCA OCHOBOWA
KOMMbIOTEPHbIX HAyK, FOTOB NMPUMEHSATb 3HAaHNSA TEOPETUYECKOM
CK-2 NHJOOPMATUKN, OYHOAMEHTANbHOW N NPUKIaOHOW MaTeMaTUKu
ONg aHanusa v CUHTe3a MHopMaLMOHHbBIX CUCTEM U
NpOoLEeCCOoB.

Lncpp komneteHLUN

(npodheccunoHanbHble
KOMMeTeHuunm)

B pesynbtate 0CBOEHWUS AUCUUMNINHBI CTYOEHT:

1. OONXeH 3HaThb:

- pu3nyeckme 3akoHbl 1 TEOpPUU C NPUMEHEHNEM aNeKBaTHOro MaTemMaTn4yeckoro annapara;
- KONN4eCcTBEHHOE onMcaHne CBONCTB MOAENbHbIX CUCTEM;

- CTPOUTb PU3nN4eckne Mmooenu,

- pewatb KOHKPeTHbIE 3aAa4n 3aaHHOV CTEMEHN CNOXHOCTM 1 aHaNn3npoBaTh Nonyyatowmecs
peweHus.

2. DONIXEH yMeTb:

- BblAeNATb KOHKpPEeTHOoe omn3nyeckoe coaepxaHue B NpuknagHblx 3agadax;

- MPUMEHATb NS onnucaHnsa PU3nNYecknx sBNeHN N3BECTHbIE PU3NYeckme Moaenu;

- CTPOUTb MaTemMatuyeckmne Mogenv Ons onucaHus NPocTenmnx Pu3nyecknx SBneHui,

- onucblBaTb PU3NYECKNE ABNEHUS U MNPOLECCHI, UCNOMb3ya PU3NYECKYIO HAYYHYIO TEPMUHONOTMIO;
- BNafeTb pasfiMyHbiMK criocobamy npeacTaBneHms omanyeckon nHopMaumm;

- popmynmpoBaTtb OCHOBHblE PU3NYECKNE 3aKOHbI U FpaHnLbl UX MPUMEHUMOCTH,

- YMETb pellaTb 3a4a41 NoBbllWEHHOW CNOXHOCTU N ONIMMMNAAHOIO YPOBHS.

3. [ONXeH BnaneTb:

- Bnagetb oU3n4eCKM Hay4HbIM A3bIKOM;

- BblpaxaTtb (P3NYeCKyo MHOPMaLMO pa3nnyHbiMK crnocobamm (B BepbasnbHON, 3HAKOBOA,
aHanMTU4YeCcKoin, MaTeMaTNYeCcKom, rpadoUYeCcKoi, CXEMOTEXHUYECKON, 0Bpa3HOoi, anropUTMNYECKON

dbopmax);
- flaBatb ornpeneneHns 0CHOBHbIX OU3NYECKUX MOHATUN N BENUNYUH;

- UICNONb30BaTb MEXAYHAPOLHYIO CUCTEMY €AMNHULL M3MepPeHUst conandeckmx senndmH (CA) npu
PU3nYeckmx pacyeTax n opMynnMpoBke Pr3nN4eCKUX 3aKOHOMEPHOCTEN; BNaaeTb METOAOM OLEHKM
nopsiika on3n4eckmx BENMYMH NPU NX pacyeTax;

- Bnagetb MeTonoom pa3MepHOCT6I7I ONns BblABNEHUA Cp)/HKLI,I/IOHaﬂbHOVI 3aBNCUMOCTN PU3NYECKNX
BEJINYUH;

- UICNONb30BATb YNCEHHbIE 3HAYEHNS (PYHAAMEHTANbHbBIX (PU3NYECKMX KOHCTAHT

- NPUMEHATb ANS ONUCAHNS (PU3NYECKUX ABNEHWIA N3BECTHBIE PU3NYECKE MOOENN;

- CTPOMTb MaTteMaTu4eckne MOLENN ONs ONUCAHNS MPOCTENWNX OUINYECKNX SBNEHWIA;

- OMMCbIBaTb PU3NYECKME ABNEHNS 1 NPOLECCHI, UCNONb3YS (PUINYECKYIO HAYHHYIO TEPMUHONOTUIO;
- (POPMYNNPOBATb OCHOBHbIE (PM3NYECKNE 3aKOHbI U FPaHNLIbl UX MPUMEHUMOCTH;

- MoNyYaTb OTBETbI MPU PELeHN PU3NYECKUX 3a0a4, TeMaTKa KOTOPbIX COOTBETCTBYET
colepXaHuto Kypca;

- NMPUMEHSITb 3HAHUE (PUINYECKNX TEOPUM OIS aHaNn3a He3HAKOMbIX PU3NYECKMX CUTYaLINIA:
- CTPYKTYpMpOBaTb OU3NYECKY0 MHGOPMALIMIO, NCMONb3YS HayYHbIi METO4 UCCNefoBaHMS;
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- NPOBOAUTb YACNEHHbIE PaCYETbl PUNYECKMX BENNYMH MPU PELIEHNN PU3NYECKMX 3aLay.
4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

- K y4aCTunio B uccnenoBaHmsx, CBA3aHHbIX C NPakTU4eCKnM npnMMeHEHNEM Ha 6ase peweHnsa 3ana-d
NOBbIWEHHOW CNOXHOCTU Mo ANEKTPUYECTBY N MarHETN3Mmy,

- ONMCbIBaTb PU3NYECKME SABNEHMS 1 NPOLECCHI, UCMOMNb3Ys (OU3NYECKYIO HayHHYO TEPMUHONOTUIO.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOCTb AMCLUMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopmMa NPOMEXYTOHHOIrO KOHTPONS ANCUMMINHBI 3a4€T B 4 CEMECTpE.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANs 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 - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuwn nnaH gucUUNAUHbI/MOAYNS

Buabl n yacobl

ayauTopHom paboTbl
Paspen ¥ P P ’

Hepens WX TPy A0EMKOCTb Tekywue copmbl
N 'D'"Knlgg;,'}::'"b'/ CemMecTPemectpa (B yacax) KOHTpOnsi
Nexuun MpakTnueckuelllaboparopHble
L 3aHATUSA pabortbl
Tema 1. ggz::JMH: ©
1.|9nekTpocTartumka. 4 1,2 0 4 0 TeCTpOBaHME

OneKkTpnyeckoe nore.

Tema 2. lNoTeHuman
2.[nons. 9nekTpudeckoe 4 3,4 0 4 0
none B AN3NEKTPUKaX.

YCTHbI OnpocC

nomailHee
Tewma 3. NpoBogHuKK B 3apjaHve
3.[anekTpuyeckom rnorne. 4 5,6 0 4 0 KOHTpONbHas
ONeKTPOEMKOCTb. pabota
o o
4. ' 4 7,8 0 4 0 abota
ONeKTPOnpPOBOAHOCTb ’ P
TBEPAbIX TEN.
Tema 5. OnekTpudeckuii
TOK B Bakyyme 1 rasax, KOHTPONbHAaS
KoHTakTHbIE SBNEeHNS oTta
5 |SOHTaKTHbIE 5BNE 4 | 910 | o0 4 0 pa6

‘|9nekTpuyeckuin Tok B
3NeKTPonmTax.

YCTHbI ONpocC
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTponsi
Nekumu MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 6.
OneKkTpoMarHeTu3m.
9 MaLH
6 LlencTBme MarHMTHOro 4 1112 0 4 0 ggu:Hmeee
‘Inonsa Ha NPOBOAHUNKMK C ’

TOKOM 1 ABUXYLWNNCSA

3ap4an.

Tema 7.

OnekTpoMarHuTHas nggz:n:HHaﬂ
7.[vHoykumnsa. MarHuTHble 4 13,14 0 4 0 pCTHbIVI onBoC
CBOWCTBA BellecTsa. y P

CamounHagykums.
Tema 8.
8 OnekTpoMarHUTHoe 4 15 0 5 0 ggg:ﬁ;eee
‘Inone. lNepeMeHHble
TOKW.
Tema 9.
ONeKTPOMarHUTHbIE KOHTpONbHas
9.|konebaHus. 4 16,17 0 4 0 pabota
ONeKTpoOMarHUTHble
BOJIHbI.
Tema . NITorosas 4 0 0 0 3ayer
" |doopma KOHTpoOnsA
Ntoro 0 34 0

4.2 CopepxaHvue oUCLUMNUHbBI
Tema 1. nekTpocTaTvuka. dnekTpuyeckoe none.
npaktudeckoe 3aHsitne (4 yaca(os)):

dnekTpocTaTtuka. dnekTpocTaTnyeckoe none. CBOMCTBA 3NEKTPUHECKMX 3apSA0B: [Ba BULOB
3apsaa, 3aKOH COXPaHeHWsl, AUCKPETHOCTb 3apsiaa. dneMeHTapHbli 3apsa. MnoTHocTb 3apsaa.
3akoH KynoHa. EanHuubl namMepexmnst 3apsaa. PaunoHanmsoBaHHas coopma 3anmcu oopmyn
3NEeKTPOAMHAMMKU. DNeKTpuyeckas NocTosiHHas. dnekTpuyeckoe none. HanpsixxeHHOCTb
anekTpuyeckoro nons. MpuHUMN cynepnosnumm. dnekTpruyecknii aunonb. PacyeT nons gunonsi.
MoTok BekTopa HanpsixxeHHocTn E. Teopema OcTporpanckoro-laycca v ee npuMeHeHust ons
pacyeta nonei. Jmnonb BO BHEWHEM OL4HOPOAHOM Y HEOAHOPOLHOM MONSX.

Tema 2. MNoteHuman nons. AnekTpuyeckoe none B ANIANEKTpUKax.
npaktnyeckoe 3aHsitne (4 4aca(os)):

MoteHumnan nons. Pabota cun nons npu nepemelleHnn 3apsnos. Linpkynsums sektopa
Hanps>XeHHOCTW. MoTeHumanbHbIn XapakTep anekTpoctaTnyeckoro nong. NoreHumnan un
9KBMMNOTEHUManbHble NOBEPXHOCTU. CBA3b NOoTEHUMana n HanpPsSXeHHOCTX nons. YpasHeHne
MyaccoHa. [NoTeHumnan nons To4e4YHOro 3apsaaa, CUCTEMbl TOYEYHbIX 3apPAA0B. DNEKTPUYEcKoe none
B AmanekTpukax. CeasaHHble 3apsaabl. [onspHble n HenonspHbie Monekynbl. [Nongpmnsauuns
ON3aneKkTpukos. BekTop nonsapuaaumm n ero cBA3b C NAOTHOCTbIO CBA3AHHbIX 3apsaaoB. BekTop
9NEKTPMYECKOro cMeleHns (MHaykummn). [nanektprnyeckas BOCNPUMMHYMBOCTD U ONdNEKTpuYeckas
npoHnuaemMocTb. CKavyok aNeKkTPUYecKoro nons Ha rpaHuue OByx OUanekTpukos. Teopema
OcTtporpanckoro-lraycca ons onanekTpukos. CerHeToanekTpukn. INeKTpeThbl.
[Mbe303anekTpnyecTBo.

Tewma 3. poBOOHUKN B 3N1EKTPUYECKOM MNose. NeKTPOEeMKOCTb.
npaktnyeckoe 3aHsitne (4 4aca(os)):

PernctpaumoHHbIn Homep
Crpanuua 7 us 20.
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[MpoBOOHMKN B 9NEKTPUYECKOM MOne. YCnoBne paBHOBECUS 3apSa0B B MPOBOOHMKE.
OKBMMOTEHUMANBbHOCTb NPOBOAHMKA. HanpsXeHHOCTb NoNs Y NOBEPXHOCTU NPOBOOHNKA U ee CBSA3b
C NOBEPXHOCTHOW NAIOTHOCTLIO 3aps00B. HaBeneHHble 3apaabl. DNeKTpu3aums Yepes BnsHmne
OnekTpocTtartmyeckas sawuta. LmnmHop dapanes. SnektpocTatmyeckuii reHepaTop
BaH-pe-I'paadha. YueT nons HaBeoeHHbIX 3apsA0B C NMOMOLLbIO MeToaa 3epKasnbHbIX M300paXkeHuii.
OnekTpoeMKocTb. EMKOCTb yeanHeHHoro nposoaHmka. KongeHcartopsl. [1nockuin, cpepuyeckunin n
LUWINHOPUYECKNA KOHOEHCATOPbl N NX 9NEKTPOEMKOCTb. EANHULBI UBMEPEHNS EMKOCTN.
Pa3mepHOCTb anekTpn4eckomn NOCTOSHHON. DKCNepuMeHTanbHoe onpeaeneHme 3apsna anekTpoHa.
CoeOnHeHNs KOHAEHCATOPOB. DHEPINSA CUCTEMbI HEMOABUXHbIX TOYEYHbIX 3aPS 0B, 3aPSAXEHHOIO
NPOBOAHMKA, 3apPSAXEHHOro KOHAeHcaTopa, NoONAPU30BAHHOrO AMANEKTPMKA. DHEPTNSA N MNOTHOCTb
SHEeprumn aneKTpocTaTnyeckoro rnons.

Tema 4. NoCTOAHHBIN INEKTPUYECKU TOK. DNEeKTPONpPOBOAHOCTb TBEPAbIX TeN.
npakTudeckoe 3aHsitne (4 yaca(os)):

[MocTOSHHBIN anekTpudeckuin Tok. Cuna n NNOTHOCTb TOoKa. YpaBHEeHne HenpepbiBHOCTU. 3akoH Oma
ans yyqactka uenu. ConpoTtusneHme nposogHuka. CoegmHeHns npoBoAHMKOB. [1oHSATUE O
ceepxnposogumocTu. dudpgpepeHumanbHas goopma 3akoHa Oma. CTOPOHHUE Cunbl,
anekTpoaBmxywas cuna. 3akoH Oma ansg nonHon uenu. Pabota 1 MOWHOCTb B LIENN NOCTOSHHOIO
Toka. KMNM uenn. 3akoH Oxoynsa-NleHua. OudpdoepeHunanbHas dpopma 3akoHa [xoynsa-IleHua.
PasseTBneHHble uenu 1 npasuna Kupxroga. 9nekTponpoBoAHOCTb TBepAblX Ten. Knaccudumkaums
TBEPLAbIX TeNn (NMPOBOOHUKN, ONSNEKTPUKN, NONyNnpoBoaHMKN). Mpupoaa Toka B Metannax. OnbiTbl
Pukke, Mangenbwtama u lNananekcu, TonmeHa n CTioapTa. Knaccuyeckas teopus
anekTponpoBoaHocT MeTannos. ObbscHeHne 3akoHoB Oma u [ xoyns-fleHua. 3akoH
Buoemana-®paHua. Ceepxnposoanmoctb. CBOMCTBA CBEPXNPOBOAHNKOB. BbicOKOTEMNEpaTypHas
CBEpXnpoBOANMOCTb.

Tema 5. dnekTpUueckuin TOK B Bakyyme U raszax, KOHTaKTHble iBNeHUsi ANeKTpuyeckuin ToK B
aneKkTponurax.

npaktnyeckoe 3aHsitne (4 4aca(os)):

OneKTpUYecKkunin Tok B Bakyyme n rasax, KoHtakTHble aBneHnst TepmMoanekTpoHHas ammccus. Pabota
BbIX04a 9NEKTPOHOB N3 MeTanna. dNeKkTpu4eckunin Tok B rasax. [poueccobl noHmsauum u
pekoMbrHaumm. CaMoCTOATENbHbIA U HECAMOCTOATENbHLIN paspag B razax. BonstamnepHas
XapakTepucTuka paspsna B rasax. Buapl paspsanos (TNEowWwmin, oyroBo, UICKPOBON U KOPOHHbINR).
Mcnonb3oBaHue ra3oBbix paspsnoB B TEXHUKE. MIOHM3aumnoHHbIe Kamepbl 1 cyeTymkin. KaTooHble
nyyn. MonHwms. MNoHaTtne o nnasme. KoHTakTHasa pasHOCTb NOTEHUManoB. 3akoHbl BonbThbl.
TepmosnekTpuyecTBo. OdpdekThl [MNenbTbe, TOMCOHA. DNEKTPUYECKMIA TOK B SNEKTPONMTAX.
[MpoBOAMMOCTb 3NEKTPONNTOB. INEKTponmMTuyeckas auccoumaums. 3akoH Oma ans aneKTponmToBs.
3akoHbl anekTponuaa dapanes. OnpenenerHve 3apsaa noHa. Vicnonb3osaHvne anekTponuaa B
TexHuke. [[anbBaHu4Yeckme anemeHTbl. lNonsprnsauns ranbBaHM4Yecknx anemeHToBs. lenonapmsaums.
AKKyMynsaTopbl.

Tema 6. OnekTpomarHeTusm. [lenctesme MarHUTHOro NOMS Ha NPOBOAHUKM C TOKOM U
ABUXYLLUACS 3apsaa.
npakTnyeckoe 3aHsitne (4 4aca(os)):

MarHuntHoe none. OnbITHOE [oKa3aTeNbCTBO CyWeCTBOBAHWUS MAarHUTHOMO Nons. BekTtop MarHMTHOM
nHaykuumn. Crunosble nMHMK. 3akoH AMnepa. MarHMTHoe none NOCTOSIHHOro Toka. 3akoH
Buo-Casapa-/lannaca. MarHutHoe none NpsiMoro NPOBOAHWKA C TOKOM. MarHMTHas NoCTosHHas.
BekTop Hanpsi>XXeHHOCTN MarHUTHOro nong. MarHuTHoe none Kpyrosoro Toka. MarHUTHbIA MOMEHT.
Linpkynauuns BekTopa Hanps>XeHHOCTN MarHUTHOro nons. Buxpesoi xapaktep MarHUTHOro Nons.
3aKoH MOoMHOro Toka B Bakyyme. MarHuTHoe none toponaanbHOW 1 CONeHoMOanbHOM KaTyLek.
MarHutHoe none oBuxyuerocs 3apsaa. [leicTene MarHUTHOrO Nons Ha NPOBOOHUKN C TOKOM.
Baaumopnenctene OByx napannenbHblX NPOBOAHUKA C TOKOM. EgnMHULA namepeHus cunbl toka ?
amnep. MarHutHbI noTok. Teopema OcTtporpanckoro-laycca ons MarHUTHOro nons. Butok (pamka)
C TOKOM B MarHMTHOM none. PaboTta npu nepemellieHn NpoBOAHMKA C TOKOM B MArHUTHOM Mofe.
Lenctesne MmarHMTHOro nons Ha Opuxywuincs 3apan. Cuna JlopeHua. Tpaektopus 3apsna B
OLHOPOAHOM MarHUTHOM none. OnpegeneHve yaenbHOro 3apsga Yyactuy. ekt Xonna.
Linknuyeckne yckoputenu.

Tema 7. 3ﬂeKTpOMaI'HMTHa$I MHAYKUMA. MarHuTHble CBOMCTBA BelLl,eCcTBa. CaMOVIH,D,yKU,VIﬂ.
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npaktudeckoe 3aHsitne (4 yaca(os)):

InekTpoMarHnTHaa nHaykums. Onbitel @apanes. 3aKoH SNEeKTPOMarHUTHOM MHAOyKumMmM Papanes n
npasuno JleHua. 30C nHOoyKUMM 1 3aKOH coxpaHeHus aHeprun. CamonHaykums. 940
camonHaykuun. MIHOyKTMBHOCTb coneHonaa. 9KCTPaToky 3aMblkaHUs 1 pasMbikaHns Lenw.
Buxpesble TOkW, CKMH-a¢ppekT. BaanMHas nHaoykums. TpaHcgopmaTop. SHeprus 1 nnoTHOCTb
SHEPrun MarHUTHOro NOA dNEKTPUYecKoro Toka. MarHuTHble cBoncTBa BewecTsa. MarHuTHble
MOMEHTbI 3NeKTPOHOB 1 aToMoB. [lna- n napamarHetuku. Bektop HamarHnyeHus. MarHutHoe none B
MarHeTukax. MarHuTHas BOCNpUMMYMBOCTb U NpoHMLaeMoCTb. deppomarHeTnam. MarHnTHbIN
ructepesnc. Touka Kiopw.

Tema 8. dnekTpomarHutHoe none. NepeMeHHbIe TOKW.
npaktnyeckoe 3aHsitne (2 4aca(os)):

dnekTpoMarHnTHoe none. Buxpesoe anekTpuyeckoe none. Nepsoe ypasHeHne Makceenna. Toku
cmeweHns. Btopoe ypaBHeHne Makceenna. YpaBsHeHust Makceenna B UHTErpanbHom u
avgogoepeHumanbHon popmax. Cnencteus teopun Makcsenna. NepemeHHble Toku. MNonyvyeHne
nepemeHHon 3C. ConpoTmBneHne, eMKOCTb U MHOYKTUBHOCTb B LIEMMW NEPEMEHHOr0 ToKa.
BekTopHas guarpamma. 3akoH Oma ong nepeMeHHoro Toka. Pe3oHaHC HanpsXXeHuin n pe3oHaHC
TOKOB. PaboTa 1 MOWHOCTb NEPEMEHHOrO TOKa. AKTMBHAS 1 PeakTMBHASA MOLHOCTb. OPEKTUBHbBIE
3Ha4yeHns cubl TOKa N HANPSAXEHNS.

Tema 9. SnekTpoMarH1MTHbIe KonebaHusi. ANeKTPOMarHMTHbIE BOJIHbI.
npaktnyeckoe 3aHsitne (4 4aca(os)):

OnekTpoMarHNTHble konebaHms. dnekTpnyeckmnin konedbatenbHbii KOHTYP. COBCTBEHHbIE KONebaHms.
dopmyna TomcoHa. 3aTyxatowme konebaHus. BeiHyxaeHHble konebaHns B KOHTYpe. Pe3oHaHc.
Lo6poTHOCTb 1 Nonoca NPonyckaHns KOHTypa. ONekTPOMarHUTHbIe BOMTHbl. DNEeKTPOMarHMTHbIE
BOJIHbI B AJIHHbIX NMNMHUSX. BonHoBoe ypaBHeHne. CKOpOCTb BOMHbI. BONHOBOE conpoTmBneHue.
OTtpaxeHune BonH. CTosume BonHbI. V3nyyeHne anekTpoMarHnTHbIX BoNH. OnbiTel Mepua. O6bemHas
MNOTHOCTb 3HEPrun SNeKTPOMarHNTHbIX BOMH. MoToK sHepruun. Bektop YMmosa-lNonHTHHra.
N306peTeHne panmoceasn A.C.MonosbiM. [NprHumMn pagnocessmn n paguonokaumu. Wkana
SNEeKTPOMarHUTHbIX BOSH.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

CrpaHnua 9 n3 20.

Buabl
Pasnen CemecT Hepnens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
noaroToBka
MallH
Tema 1. AOMalLHEro 2 ggu:HM:e
.|9nekTpocrartuka. 4 1,2 [3apaHus
OnekTpunyeckoe none. noaroToska K
TECTMPOBAHMIO 3 TecTupoBaHue
Tema 2. lNoTeHuman
NoaroToBka K -
.[nons. SnekTpudeckoe 4 3,4 nggMo ona oc 4 YCTHbIA Onpoc
none B OUaNeKTpuKax. y y onpocy
NOAroToBK
OAroToBKd nomMauHee
JoMalHero 2
Tema 3. lNpoBoaHWKN B 3ajaHve
3ajaHus
.|anekTpuyeckom norne. 4 5,6 HOLrOTOBKA K
ONeKTPOEeMKOCTb. 5
P KOHTPONbHOMN 2 Kgg;gganaﬂ
paboTe P
Tema 4. [10CTOSAHHbIN
- NOAroTOBK
SNEKTPUYECKUIA TOK. 4 78 nagbaezHng 5 NMCbMEHHas
"|9nekTponpPoBOAHOCTb ’ a6oTe paboTta
TBEPAbIX Ten. P
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabi
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬂ:;ﬁ?:;ﬁﬁﬂ;
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 5. SnexTpuryeckuit NOAroToBKA K
TOK B BaKyyme v rasax, KOHTPOMbHOVA ) KOHTPO/bHaA
KoHTakTHble sBneHuns 6 pabota
5. ~ 4 9,10 (PaboTe
ONEeKTPNYECKMn TOK B ’
9NEeKTPonuTax. noaroToska K o
YCTHOMY OMPOCY 2 YCTHbIA onpoc
Tema 6.
OnekTpoMarHeTn3m.
2 noaroToBK
6 Leictene marHnTHoro 4 1112 ngﬂa?uﬁerg 4 JoMallHee
"Inons Ha NPOBOAHUKK C ’ 3anaHns 3ajaHve
TOKOM U OBUXYLWNACS
3apsaa.
Tema 7. noaroToeka K AMCbMEHHaS
AnekTpomMarHnTHas MUCbMEHHOW 2 pa6ota
7.[wHoykumnsa. MarHuTHble 4 13,14 |pabote
CBOMCTBA BellecTsa. MoAroToBka K o
CamounHaykuus. YCTHOMY OMpocy 2 yCTHBI onpoc
Tema 8.
noaroToBk
8 OnNeKTpoOMarHUTHoe 4 15 ngﬂa?ljgerg 4 noMallHee
‘Inone. lNepeMeHHble 3ananms 3ajaHve
TOKWN.
Tema 9.
OneKkTpoMarHUTHble noaroToBka K
9.|[konebaHus. 4 | 16,17 |KOHTPONbHOIA 4 K(;g;agnwaq
OneKTpOMarHUTHbIE pabote P
BOJTHbI.
Ntoro 38

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHble hopMbl 06yYeHUs

B npouecce ocBoeHNS auCUMNAMHBI UICNONb3YOTCS cneayowme 06pasoBaTeNbHble TEXHONOMM,
cnocobbl 1 MeETOAbl OOPMUPOBAHNS KOMMETEHUMIA: NpobnemMHas N MHPOPMALIMOHHAS, ANCKYCCUS,
NOArOTOBKA MUCbMEHHBIX aHANUTUYECKMX PaboT, METOL MabIX rpynmn, NPOEKTHAs TEXHONMOMUS,
YNPaXHEHNS, UHTEPAKTMUBHbIE TEXHONOTMN NPOPECCNOHANIBHOTO 0BYHYEHNS, TEXHONOM M Pa3BUTUS
KPUTUYECKOrO MblWNEHNS, MoaenMpoBaHune. B yuebHOM npouecce NCnonb3ytoTCst akTUBHbIE U
NHTEPAKTMBHbIE (DOPMbI MPOBELEHNS 3AHATWIA (KOMMbIOTEPHBIE CUMYNSALIMK, PA360P KOHKPETHbIX
CUTyauuii) B CO4ETaHUN C BHEAYAMTOPHOM paboToi.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. DnekTpocTaTuka. AnekTpuyeckoe none.
noMalHee 3anaHne , NpUMepHbIe BOMPOCHI:

PeructpaumnoHHbIin HoMep A

KETPOHHBH
EPCHTET
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npuMepHble TekCTbl 3agay: 1. OanHakoBble METANNNYECKNE WAPUKW, 3aPSAXEHHbIE OOHOVMEHHO
3apsgamu q 1 4Q, HaX0OSATCS Ha paccTosHUM r opyr ot apyra. Wapwvkn npusenn B CONPUKOCHOBEHNME.
Ha kakoe paccTosiHue x ux Hago pasBecTu, 4Tobbl crna B3anMOOENCTBUS OcTanach NpexHen? 2.
JlBa 3apsXeHHbIX Wwapvka, NoABeWeHHbIX Ha HATSAX OAMHAKOBOW ANNHbI, OMYCKAOTCS B KEPOCKH.
KakoBa nnoTHOCTb Matepuana WwapukoB, eCniv Yyron pacxoXAeHWs HUTEN B BO3LYXe U B KepoCuHe
O4VH 1 TOT Xe? [nanektpuyeckas NpoHNLAEMOCTb KepOocuHa 2, NnoTHocTb 0,8r/cm3 3. B ueHTpe
KBagpara, B BEPLIMHAX KOTOPOro HaxoauTcs no 3apsay g, noMelleH oTpuuarenbHbii 3apan. Kakosa
BENMYMHA 3TOro 3apsaaa, ecnym CUcTeMa HaxoauTcs B paBHoBecumn? byaoet nu pasHoBecue
ycTon4mBbiM? 4. ToHKasa npsMas HUTb ONUHOW 2| 3apsXeHa paBHOMEPHO 3apsaoM g. Hantu
HanpsXeHHOCTb E rnons B To4ke, OTCTOSAWEN HA PACCTOSAHUN X OT LLIEHTPa HUTK U PacnosioXEHHON
CYIMMETPUYHO OTHOCMTENBbHO ee KOHLOB. 5. HaiT HanpsxxeHHOCTb nonsi 6eCKOHEYHO NNOCKOCTH,
pPaBHOMEPHO 3aPSAXEHHOW C NOBEPXHOCTHOM NAOTHOCTLIO 3apsaaa?

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

npuMepHble TeKCTbl 3aaa4: 1. VlHoraa roBopsiT, 4To IMHUN HANPSXEHHOCTU - 3TO TPaekTopuu, rno
KOTOPbIM ABurancs bl B None TO4EYHbI MONOXMUTENbHbIA 3apsa, eCNv ero, BHECS B 9TO Mone,
npenocTaBuTb camomy cebe. MpaBunnbHO Nn 31O yTBEPXAEHME? 2. B BeplIMHAX paBHOCTOPOHHENO
TpeyronbHVKa Co CTOPOHOM a HaXoAATCS 3apsabl +q, +q, U -q. HanTn HanpsXeHHOCTb Mons B LeHTpe
TpeyronbHuka. 3. 3apsn g>0 paBHOMEPHO pacnpeneneH no TOHKOMY KOnbLy paanycom a. Hantu
HanpsXeHHOCTb E anekTprnyeckoro nonsg Ha ocu KonbLa Kak goyHKLMIO PacCTOSIHUS Z OT ero LeHTpa.
4. Hantn HanpsXeHHOCTb Nons cpepmnyeckor NoBepXHOCTN paaunyca a, 3apsXXeHHON paBHOMEPHO
3apanom g. 5. Onpegennte notok ®(E) BekTopa HANPSAXEHHOCTW 9NEKTPOCTATMYECKOro NoNs Yyepes
cdpepuryeckyro NOBEPXHOCTb, OXBATbIBAIOLLYIO TOYeYHble 3apsaabl q1=5HKn n g2=-24Kn.

Tewma 2. NoTeHuman nons. AnekTpuyeckoe rnosne B ANINEKTpPUKax.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

npuMepHble TekCTbl 3agay: 1. NocTpouTb rpadorky USMEHEHUSI HANPSXEHHOCTW 1 NoTeHumana rnons
BLOJb IMHMM, NPOX0Asilein Yepes ABa TOYEYHbIX 3apsaaa, Haxo4AWMXCS Ha paccTosHUM 2d apyr ot
npyra. BennunHbl 3apsinoB paBHbl: @) +q U -q; 6) +q 1 +q; B) +q 1 -3q. 2. 3apsa q pacnpeneneH
paBHOMEPHO Mo 06bemy wapa paauyca R. MNonaras, onanekTpnyeckyo NPOHNLAEMOCTb BCO4Y
paBHOW eanHMLE, HAATN NOTEHLMAN: a) B LEHTpe wapa; 6) BHYTpW wapa Kak yHKLNIO pacCTOSHWS r
OT ero ueHTpa. 3. VimetoTca ABa TOHKMX Konbua paauyca R kaxaoe, 0Cu KOTOpbIX COBNAagaoT.
3apsabl Koney pasHbl q 1 -g. HanTn pa3HOCTb NOTEHLMANOB MeX Ay LeHTpaMu Konew, OTCTOAWMMHA
Apyr OT Apyra Ha pacctosHum |. 4. dnekTpocTaTnyeckoe none co3naeTcs NoNOXUTENbHbIM TOYEYHbIM
3apsgom. OnpegenuTe YACNOBOE 3HAYEHUE N HanpasneHve rpajneHTa noTeHumana aToro nons,
ecnn Ha paccTtosHum r=10cm OT 3apsaga noteHuman paseH 100B. 5. 9nekTpoH BbineTaeT 13 TO4KM,
noteHuman kotoporn 600B, co ckopocTbio 12 Mm/C B HanpaeneHUn MHUIA HANPSAXEHHOCTN NONS.
Onpepnenntb NOTEHUMAnN TO4KW, OOAOS 00 KOTOPOW 3N1EeKTPOH OCTaHOBUTCS. 6. B nnockuii
KOHOeHcaTop OnuHoW |=5CM BneTaeTt anekTpoH rnog yrnom 15 rpafycos K nnactTuHaMm. SHeEprus
anekTpoHa W=15003B. PacctoaHne mexay nnactuHamu d=1cm. Onpegenutb HanpsxeHue U Ha
KOHAEeHcaTope, NPy KOTOPOM 3NIEKTPOH NPW BbIXOAE M3 NnacTuH OyneTt ABMratbCs napannenbHo UM.
7. OnpegenuTe HanpPsSXeHHOCTb NONs, CO34aBaeMOoro AUnosneM ¢ aNeKTpnu4eckum MOMeHToM p=1HKn
M Ha paccTosHUN r=25CM OT LleHTpa AUNoNns B HanpasneHuu, nepneHankynspHoM ocy gunons. 8.
OOHOPOOHbIV AN3NEKTPUK UMEET BUL CAIEPUYECKOro Cnos, BHYTPEHHWUIA 1N BHEWHWNA pagnychbl
KOTOPOro paeHbl a U b. M1306pa3unTb npuMepHble rpadoukin HanpsixxeHHocT E n noteHumana
3NEeKTPUYECKOro Nons Kak oyHKLMM PpacCTOSHMSA  OT LLEHTPA CUCTEMbI, ECNIN AN3NEKTPUKY COOOWMAN
NONOXUTENbHbIA CTOPOHHWIA 3apsf, pacnpeneneHHblil paBHOMEPHO: &) N0 BHYTPEHHEN NOBEPXHOCTH
cnos; 6) no o6bemy cnosi.

Tema 3. NpoBOOHUKYN B INIEKTPUYECKOM MNoJe. DNEeKTPOEMKOCTb.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:
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npumepHble TeKCTbl 3aaa4: 1. [pocTpaHCTBO Mexay nnacTMHaMm nnockoro KoHgeHcaropa
3arnonHeHo cTeknoM. PaccTosiHne mexay nnactuHamm d=5MM, pasHocTb noteHuuanos U=1kB.
OnpepnenuTte: a) HANPSXEHHOCTb MONs B cTekne; 6) NOBEPXHOCTHYHO NMNOTHOCTL 3apsiaa Ha
nnacTMHax KOHOgeHcaTopa; B) NOBEPXHOCTHYIO MNOTHOCTb CBA3AHHbIX 3aps0B Ha cTekne. 2. K
nnacTuHaM naocKoro BO3OyWHOro KoHAaeHcaTopa npunoxeHa pasHocTb noteHumnanos 500B.
Mnowanpb nnactmH S=200 cMm2, paccTosHme mexay HuMKn d=1,5mM. [Nocne oTkntoYeHns
KOHAEeHcaTtopa OT UCTOYHMKA HANPSXeHNs B NPOCTPAHCTBO MeX 4y nnacTuHaMy BHECN napadoviH.
Onpegnenvte pa3HOCTb NOTEHLMANOB MEXAY NnacTMHaAMM NOCEe BHECEHUS OU3NEKTPUKa.
Onpegnennte Takxe eMKOCTb KOHAEHcaTopa 1 40 M Nocne BHeCEeHNS ananekTpuka. 3. PasHocTb
NOTEHUMaNoB Mexay nnactuHamm nnockoro koHaeHcaropa 100B. MNnowanb Kax o nnacTuHb
200cM2, paccTtogHe mexay nnactuHamm 0,5MM, MPOCTPAHCTBO MeXAY HUMW 3arn0oNHEHO
napadomHoM. OnpenenvTe cuny NPUTSXXEHUs NacTuH apyr K apyry 4.EmMkocTb 6atapen
KOHAeHcaTopoB, 06pa3oBaHHO ABYMS MOCNEn0BaTE/IbHO COeANHEHHBIMI KOHAEHCaTopamu,
C=100nd, a 3apsn q=20HKn. Onpenennte eMKOCTb BTOPOro KOHAEHCATOPa, a TakXe pas3HoCTb
noTeHUManoB Ha obknaakax Kaxaoro KoOHaeHcaTopa, ecnv eMKOCTb NepBoro KoHaeHcatopa 200nd.
5. Haiitn paboTy, KOTOpyto Haao COBEPWUTb MPOTUB 3NEKTPUYECKUX CWI1, 4TOBbI yaoanuTb
ON3NEKTPUYECKYIO NNACTUHKY U3 MNOCKOro 3apsiXeHHOro koHaeHcaTopa. Npegnonaraetcs, 4to
3aps4 q KoHOeHcaTopa OCTaeTCs HEU3MEHHbIM U ON3NEKTPUK 3arOnHSAET BCe NPOCTPAHCTBO MeXay
obknankamu. EMkocTb KoHOeHcaTopa 6e3 ananekTpuka pasHa C.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

npuMepHble TEKCTbl 3aaay: 1. B BepwmHax npaBunbHOro WeCcTUyroibHNUKa Co CTOPOHOM a NOMELLEHbI
Opyr 3a Opyrom 3apsaabl +q, +q, +q, -qd, -9, -q. Hantn cuny, 0encTByowWyo Ha 3apsn +q, KOTOPbIA
HaxoOuTCS B LIEHTPE WecTuyrofbHuka. 2. Beluncnntb yckopeHne, cooblaemoe 0HUM 3NEKTPOHOM
Opyromy, Haxo4swWwemycs OT NepBoro B BakyyMe Ha paccTtosHun 1Mm. 3. Tpu oanHakoBbIX 3apsaa,
g=10-9Kn kaxabif, pacnofioxXeHbl B BEPLINHAX NPAMOYroNbHOro TPeyrofibHUKa ¢ karetamm a=40cm v
b=30cM. HainTn Hanps>XeHHOCTb 9NEKTPUYECKOro nons, Co34aBaeMoro BCEMN 3apsaamm B TOHKE
nepecevyeHns rmnoTeHysbl C NepneHonKynsapoM, OnyweHHbIM Ha Hee U3 BEPLWUHbI NPSAMOro yrna. 4.
IlBe 6€CKOHEYHO OJIMHHbIE, PABHOMEPHO 3aPSIXKEHHbIE HUTK C NMMHENHON NNOTHOCTBIO 3apsiAoB 6
MKKn/M pacnonoxeHbl Ha pacctosHum 0,2m gpyr oT gpyra. Hantm HanpsXXeHHOCTb 3NeKTPUYECKoro
nong, CO30aHHOro B ToYKe, yaaneHHom Ha 0,2M OT Kaxaown HUTK. 5. Haityu noteHumnan n
HaNPSXEHHOCTb 9NEKTPUYECKOro Nons B LEHTPe nonycdoepbl paguyca R, 3apsaXeHHON paBHOMEPHO
C NOBEPXHOCTHOW NNOTHOCTbIO K. 6. KOonbuo pagnycom r=5CM 13 TOHKOI NPOBONOKK HECET
paBHOMeEpPHO pacnpeneneHHblii 3apan Q=10HKn. OnpenennTte noteHUMan anekTpocTaTuyecKoro
nons: a) B LeHTpe KonbLa; 6) Ha ocu, MPOXoAslWel Yepes LEHTP KoNbLa, B TOYKE, yAaneHHOn Ha
pacctosiHne a=10cM OT LeHTpa konbua. 7. lNbinnHKa B3BewWeHa B MNOCKOM KoHAeHcaTope. Ee macca
m=0.1 MKr, paccTosHne Mexay nnactnHamm koHgeHcaropa d=0,5cm. lNbinnHka oceewaetcs
yNbTpagononeToBbiM CBETOM U, TEPAS 3apsa, BbIXOOUT U3 pasHoBecus. Kakon 3apan notepsna
MbINMNHKA, eCnv NepBoHaYanbHO K KOHOeHcaTopy 6bino npunoxeHo HanpsxeHne U=154B, a 3atem
4TOObl OMSTb BEPHYTb MbINIMHKY B paBHOBECUE, NpULLoch Npmubasntb 8B? 8. SnekTpoctaTmyeckoe
rosie co3aaeTcsl NONOXNUTENbHO 3apPSXEHHON 6eCKOHEYHOM HUTbIO. [POTOH, ABUrasicb OT HATK Mo
JencTemem nons BAO/b NIMHUN HAMNPAXEHHOCTU C pacCcTosiHnA r1=1cM 0o r2=5cM, N"3MeHun CBOK
ckopocTb 0T 1 no 10 Mm/c. OnpegennTe NMHENHYIO NAOTHOCTb 3apsaaa HUTW.

Tema 4. NOCTOSAHHBIN 3NEKTPUYECKU TOK. DNEeKTPONpPOBOAHOCTb TBEPAbIX TeN.
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

npuMepHble TekCTbl 3agay: 1. Llenb coctont 13 Tpex nocnenosarefisHO COeANHEHHbIX NPOBOLHMKOB,
NOOK/IOYEHHbIX K MCTOYHMKY HanpsixeHnem 12 B. ConpoTueneHue nepeoro nposogHuka 3 Om,
BTOpOro 6 OM, 1 HanpsXXeHne Ha KoHUax TpeTbero nposogHuka 1 B. Hantn cuny Toka B uenw,
COMpPOTUBIIEHME TPETbErO NPOBOLAHMKA U HAMPSAXEHUS HA KOHLAX NepPBOro 1 BTOPOro NpoOBOAHUKOB.
2. Temnepatypa BonbpamoBont HUTK anekTponamnbl 20007C, anametp 0,02MM, cuna Toka B Hel 4A.
Onpepnenntb HaNpsXeHHOCTb nons B HUTW. 3. [1Ba anemeHTa, 3C KoTOpbIX paBHbl €1=1,5B n
€2=2B, coenHeHbl 0ANHAKOBLIMU NontocaMun. BonbTMeTp, MOAKNIOYEHHDIN K KnemMmam batapew,
nokasan HanpsxeHve U=1,7B. OnpenennTb OTHOWEHME BHYTPEHHMX COMPOTUBAEHNA. TOKOM
BONbTMETPaA nNpeHebpeyb. 4. [1sa ncroyHnka toka ¢ 94C €1 =2B n €2 =1,5B 1 BHYTPEHHUMY
conpoTusneHmamm r1=0,50m 1 r2=0,40M BKNtOYEHbI NapannenbHo conpotueneHnio R=20m.
Onpegnennte cuny Toka Yepes 310 conpoTmeneHune. 5. Cuna Toka B pe3ncTope NMHENHo Bo3pacTtaeT
3a 4c o1 0 oo 8A. Conpotuenenue pesnctopa 100M. Onpenenntb KOINYECTBO TENNOTHI,
BblOENMBLIEECS B Pe3nUCTOpe 3a nepsble 3C.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Tema 5. SHEKTpVI'-IECKVIﬁ TOK B BaKyyMe U rasax, KOHTaKTHbIe iBfIeHUNA 3119KTpI/I‘-IeCKVII7I TOK B
ANeKTponnutTax.

KOHTpO/bHas paboTa , NpUMepHbIE BOMPOCHI:

npuMepHble TeKCTbl 3aaa4: 1. [N0THOCTb TOKa B HUKENMHOBOM MPOBOLAHVKE OMHOM 25M paBHa
1MA/M2. Onpenenntb HaNpsXeHne Ha KoHUAax NpoBOAHMKA. 2. Ha KOHLAaX HUKENUHOBOIO
NpoBOAHMKA OJIMHON 5 M noanepXmBaeTcs pa3HocTb noteHumanos 12B. Onpenenntb NNOTHOCTb
TOKa B NPOBOAHMKE, ecnun ero Temneparypa 5407?C. 3. [1Ba 04MHAKOBbIX MCTOYHMKA TOKA COeANHEHDI
B OQHOM Cny4ae nocnenoBartefibHO, B ApyroM ? napanfienbHo 1 3aMKHYTbl HA BHELWHee
conpoTusneHme 10M. [1pu KakoM BHYTPEHHEM CONPOTUBAEHUN UCTOYHUKA CUNa TOKA BO BHELLHEN
uenu 6yaet B 06omx cnyyasix oonHakoBoin? 4. batapes COCTOMT M3 NSTW NOCNENOBATENbHO
coelvnHeHHbIx anemeHToB. O0C kaxporo 1,4B, BHyTpeHHee conpoTtusneHme 0,30Mm. [Npu kakom Toke
nonesHas MowHocTb 6aTapen pasHa 8B1? Onpenenvte HanbonbLUyO NONEe3HY MOWHOCTL baTapeun.
5. Onpenenvte HaNPsS>XXeHHOCTb 3NEKTPUYECKOro NoNs B antOMUHUEBOM NPOBOLHUKE 06 bEMOM
V=10cM3, ecnun npu NpoxXoXxOeHnn rno HeMy NOCTOSHHOrO Toka 3a BpeMs t=5 MUH Bbloennnoch
KonuyecTtBo Tennotbl Q=2,3kX. YoenoHoe conpoTneneHne antoMmHms p=26 HOM<M 6. Npw
HUKENUPOBAHUM NNACTUHbI €€ MOBEPXHOCTb NMOKPbIBAETCS CNOEM HUKENS TonwmHon 0.02 MMm.
Onpepnenntb CpenHolo NAOTHOCTb TOKA, eCNN Npouecc HukenupoaHua anunca 90 MnH? 7. Hantu
9HEPruo NoOHM3auUUn aTtoMa renns, ecnm ero noTeHumnan noHn3aumm paeseH 25 B?

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

NpuUMepHble TekCTbl 3aaay: 1. I3aMeHnTcs nu pasHoCTb NOTEHLMANOB ABYX PA3HOPOAHbIX METANIIOB,
NpMBEOEHHbIX B KOHTAKT, ECNIN MexXay 3TUMK MeTannamMm NoMecTUTb TPETUiA MeTann, OTNYHbIA OT
nepBbIx ABYX? 2. Kakune U3 HuXe npuBeneHHbIX 31IEMEHTOB MPU NErMpoBaHMmn repMaHneBoro
NnonynpoBOAHMKA CO34al0T NPEeMMyLECTBEHHO ANEKTPOHHY0 nposoaumocTb: 1) In, P, Sb; 2) B, Ca,
As; 3) Sb, As, Al. 3. lNoyemy Hepa3BeLEeHHYIO CEPHYIO KUCNOTY XPaHAT B XENe3Ho Tape, B
pa3BefeHHYI0 B CTEKNAHHON? 4. [104eMy BbICOKOBOMbTHbIE MHWM Nepeaayn dNeKTPOIHEPrun NMeT
[1Ba OOMONHUTENbHbBIX NPOBOAA, HE N30NMPOBAHHBIX OT CTaNIbHbIX OMOP NIMHUM U PACMONOXEHHbIX
Bbllle CHOBHbIX MPOBOOOB? 4.

Tema 6. OnekTpomarHeTusm. [lencrtesme MarHUTHOro NOMs Ha NPOBOAHUKM C TOKOM U
ABUXYLLUACSH 3apsaAa.

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

npuMepHble TekCTbl 3aaay: 1. NpoeoaHKK ab, annHa Kkotoporo |  Macca T, NoABELEH HA TOHKMX
nposonoykax. lNMpu npoxoxaeHnn no Hemy Toka | OH OTKNOHUNCS B OAHOPOLHOM MarHUTHOM Mone
(pwnc.) Tak, 4To HUTKM oBpasoBanm yron a ¢ BepTukanbto. KakoBa nHAyKUMS MarHUTHoro nona? 2. B
OLHOPOAHOE MarHUTHOEe none nHaykunen B=10MTn nepneHamKynsipHoO NMMHUAM NHOYKUUKX BReTaeT
9NEKTPOH C KMHeTnyeckom aHepruen W=30kaB. KakoB paanyc KpuBrM3Hbl TpaekTopun OBUXEHNS
anekTpoHa B none? 3. Onpenenute MarHNTHYO NHOYKUMIO B nons, co3naBaeMoro oTpe3kom
6eCKOHEeYHO ONNHHOrO NPOBOAA, B TOYKE, PABHOYAANEHHOW OT KOHLIOB OTPE3Ka U Haxo4AWencs Ha
pacctosaHun R=4cM oT ero cepeamHbl. [nvHa otpeska nposoda I=20cM, a cuna Toka B NpoBoae
I=10A. 4. o nByM 6ECKOHEYHO ONMUHHBIM NPSMbIM NapannenbHbIM NPOBOAHMKAM, PACCTOSHME MeXAay
KoTopbIMu d=15cMm, TekyT Tokun 11=70A n [2=50A B NnpoTMBONONOXHbIX HanpasneHusx. Onpenenvre
MarHuUTHy0 nHaykuuio B B Touke A, yoaneHHon Ha r1=20cM oT nepsoro 1 r2=30CM OT BTOPOro
npoBogHuka. 5. Kpyrosoit BuToK pagmycom R=15cM pacnonoxeH oTHOCUTENbHO HECKOHEYHO
ONNHHOrO NpoBOJa Tak, YTO ero NAOCKOCTb napannensHa nposody. lMepneHankynsp,
BOCCT@HOBJ/IEHHbIV HA NPOBOA, U3 LIEeHTPa BUTKA, SBNSETCS HOPMasbio K NIOCKOCTY BUTKa. Cuna Toka
B nposoge I11=1A, cuna Toka B BuTKe I12=5A. PaccTtosHue ot ueHTpa ButKa 00 nposoaa d=20cMm.
Onpepnennte MarHUTHYO MHOYKUWIO B LLeHTpe BuTKa. 6. Onpenenvte UMpKynsaumio Bektopa
MarHUTHOM MHIOYKUMN MO OKPYXHOCTW, Yepes LeHTP KOTOPOM NeprneHanKynspHO ee niockocTu
NPOX0AMT 6ECKOHEYHO AJIMHHbINA NPSMONIMHENHBIA NPOBOA, N0 KOTOPOMY TeyeT Tok I=5A. 7. [1ga
6eCKOHEYHO ONNHHbBIX MPSAMbIX MPOBOAHMKA, CMNa ToKa B KOTOPbLIX 6 1 8A, pacnonoxeHbl
neprneHankynspHo apyr gpyry. Onpenenntb NHOYKUWIO U HAMPSXEHHOCTb MarHUTHOro Nons Ha
cepelvHe KpaTyanwero paccTosaHNs Mexay NpoBoAHMKaMK, paBHoro 2cM. 8. B ogHopoaHoe
MarHMTHOE Nnose ¢ MarHUTHOM uHaykumen 0,2Tn NnepneHanKynsapHO MMHUAM MarHUTHON MHOYKUMK C
MOCTOSIHHOW CKOPOCTbIO BNeTaeT 3apsXeHHas YyacTtuua. B TedeHne SMKC BKNo4aeTcs anekTpmuyeckoe
none HanpsxeHHocTbio 0,5kB/M B HanpaeneHuun, napannenbHoOM MarHutHoMy nonto. Onpenennte
Wwar BUHTOBOW TPaekTopun 3apsAaXXeHHOM YacTuLbl.

Tema 7. dneKTpoMarHUTHasi UHAYKUMSA. MarHuTHble cBOMCTBa BeluecTBa. CaMOMHAYKUMS.
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nMcbMeHHas paboTa , NpyMepHble BOMPOCHI:

npuMepHble TekCTbl 3aaay: 1.MMprMeHss 3akoH AMnepa ons cunbl B3auMo4enCcTBUS OBYX
napannenbHbIX TOKOB, BbIBEANTE YACNOBOE 3HAYEHME MArHUTHOWM NOCTOSIHHOM WO. 2. Mo obmoTke
coneHoma MHOYKTMBHOCTbIO L=3M[H, Haxodswerocsa B AMamarHUTHOM cpene, Tedet Tok 1=0,4A.
ConeHounp nmeet onunHy 1=45cwm, nnowanb nonepeyHoro ceveHns S=10cM2 n ymucno sutkos N=1000.
Onpepnenute BHYTpW CONEHOMAA: @) MarHUTHYKO MHAYKUMIO; 6) HaMarHmyeHHocTb 3. OgHopoaHoe
MarHMTHOE none C UHAYKUnen nepneHankynsapHoO nnockoctTn MmegHoro konbua (p=1,7+10-80Me M),
nmetowtero anametp D=20cM 1 TonwmnHy d=2 MM. C Kakom CKOPOCTbIO JOMXHA U3MEHSTLCS BO
BPEMEHW MarHuTHas uHaykums B, 4tobbl crna MHOYKUMOHHOrO ToKa B KonbLe Obina pasHa 10 A? 4.
Kakylo MakcumanbHyto MOLWHOCTb MOXET pasBuUTb SNeKTPOOBUraTenb, BKIIOYEHHbIN B CETb
MOCTOSAHHOrO TOoKa ¢ HanpsxeHvem 120B, ecnu nonHoe conpoTtmeneHune uenn R=200m? Kakas cuna
TOKa npoTekaet npu aTtom rno uenn? 5. ConeHona aguametpom d=4cMm, nmetowmin N=500 BUTKOB,
NMOMELLEH B MarHUTHOE rnone, MHAYKUMUS KOTOPOro naMeHsieTcs co ckopoctbio 1MTn/c. Ocb
coneHoma CocTaBnsieT C BEKTOPOM MarHMTHoOM nHaykumm yron a=457. Onpenenute 34C nHoykumn,
BO3HMKAIOLWYO B coneHonge. 6. B onHOpooHOM MarHUTHOM none ¢ nHaykuuein B=0,02Tn pasHomepHO
BpaLaeTcs BOKPYr BEPTUKaNbHOW OCY rOPU30HTaNbHbIN cTepXeHb annHor 1=0,5M. Ocb BpalleHns
NPOXOANT Yepes KOHeL, CTEPXHS napannenbHO IMHUAM MarHUTHOW nHaykumn. Onpenennte 4ucno
060pOTOB B CEKyHAY, NPV KOTOPOM Ha KOHLAX CTEPXXHS BO3HMKAET pasHOCTb noTteHumanos U=0,1B.

YCTHbIi OMPOC , NPMMEPHbIe BOMPOChHI:

NpUMepHble TEKCTbl 3aaa4: 1.9NeKTPOH BNeTaeT B OAHOPOAHOE MarHUTHOE nose nepneHankynsapHo
CUnoBbIM NHUSAM. 10 Kakoin TpaekTopun ByaeTt ABMratbCs ANeKTPOH? MI3MeHseTcs nn npu aToMm
4MCNOBOE 3HAYeHMe CKOPOCTY anekTpoHa? 2. Onpenennte MHAYKLMIO MarHUTHOMO NONS B LEHTPEe
NPOBONOYHOW KBAAPATHOM PaMKu CO CTOPOHOM a=15cM, ecnu no pamke Teyet Tok I=5A. 3. Ha
XEeNnesHoM cepaeyHuKe B BUAE Topa CO CPenHMM amaMeTpoM d, nmeeTcs obMoTKa ¢ 06LWMM YCNOM
BuTKOB N. B cepaeyHnke caoenaHa y3kas nonepedyHas npopesb WmpuHom b (cM. puc.). MNMpwn Toke |
yepesd 0OMOTKY MarHUTHas MHAOyKUMS B Npopesun pasHa B. MNpeHebperas paccesHMeM nons Ha Kpasx
npopesun, HAaNTN MarHUTHYO MPOHULLIAEMOCTb Xernesa B 3TUxX ycnosusx. 4. lNoctpountb rpadumk
N3MEHEeHNS VHIOYKUMOHHOIO TOKa Npu pasmblKaHUn Lenu, B KOTOPO MMeeTCs KaTywka
WNHOYKTUBHOCTW. YTO O3Ha4aeT nnowanb ourypbl, OrpaHN4eHHOM rpaconkomM 1 oCbio BpEMEHN?
I3mMeHeHre Kakon MarHMTHOM BENUYMHBI MOXHO onpenenuTb no rpadouky? 5. Katywka anmHon
|=50cm n gnametpom d=5cm cogepxmt N=200 BuTkOB. [0 KaTtywke Teyet ToK I=1A. Onpenenute: a)
WHLOYKTUBHOCTb KaTylwKW; 6) MarHWTHbIA NOTOK, NMPOHN3bIBAOWMIA NOWaLb €€ NONEePEYHOro CeYeHMS.
6. Ha koHuax KpblnbeB camoneta ¢ pasmaxom 20M, netauwero co ckopocTbio 900KM/4, BO3HMKaET
94C nHaykuun 0,06B. Onpenenntb BepTUKaNbHYIO COCTABNAOLWYIO HANPSXEHHOCTN MArHUTHOro
nons 3emnu.

Tema 8. AnekTpomarHuTHoe none. NepemeHHbIe TOKM.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

NprMepHble TekcTbl 3aaay: 1. [Npu yBennyeHun HanpsXeHns Ha KoHAeHcaTope konebatensHoro
KOHTypa Ha 20B amnnutyna cunbl Toka ysenuyunach B 2 pasa. Hantn HayanbHoe HanpsxeHue. 2.
3apsn g Ha nnacTuHax KoHaeHcaTopa konebaTtenbHOro KOHTypa U3MEHSETCS C TEYEHNEM BPEMEHM t
B COOTBETCTBUM C ypasHeHneM q=0.000001cos(1000pit). 3anucatb ypaBHeHue i=i(t), Bbipaxatouiee
3aBMCKMOCTb CUJIbl TOKA OT BpeMeHU. HainTtv neprog n 4acToTy KonebaHuii B KOHTYpe, aMnantyay
KonebaHuii 3apsina u amnnuTyny cunbl Toka. 3. KonebaTenbHblli KOHTYP COCTOUT U3 KaTyLWKK
NHOYKTUBHOCTbIO L=1MIH 1 KoHOeHcaTopa eMkocTblo C=2H®D. NMpeHebperas ConpoTUBIEHNEM
KOHTYpa, onpenennre, Ha Kakyto AnvHY BOSHbI 3TOT KOHTYP HacTpoeH. 4. Onpenenute
norapugOMMYECKNin NEKPEMEHT 3aTyxaHns Npu KOTOPOM 3Heprus konebaTenbHoro KoHTypa 3a N=5
NONHbIX KonebaHuin ymeHbwaeTcs B N pas. 5. B konebatensHOM KOHTYpe MakcumarnbHas cvuna Toka
0,2A, MakcuManbHoe HanpsixXeHne Ha obknaakax koHgeHcatopa 40B. Haiitu sHepruto
KonebaTenbHOro KoHTypa, ecnun nepuon konebaHwnii 15,7mkc. 6. B Bakyyme pacnpoctpaHseTcs
nnockas anekTpoMarHUTHas BOMHa, aMnivMTyna HanpsXXeHHOCTU 3M1eKTPOMAarHMTHOro Nons KOTOpow
100B/M. Kakyto sHepruio nepeHocuT aTa BONHa Yepes nnowanky ScM2, pacnonoXeHHyo
neprneHanKynspHO HanpaBneHUIo pacnpPoCcTpaHeHns BOMHbI, 3a 1MUH? MNepuog BonHbl T<<t. 7.
CKONbKO 3NEKTPOMarHMTHbIX konebaHmii (BbICOKOM 4acToTbl) C ANIMHON BONHbI 375 M nponcxoanT B
Te4yeHne 04HOro nepuoaa 3syka ¢ 4actortoi 500 4, NPON3HOCUMOro nepen MMKPOGPOHOM
nepepatoLwen ctTaHumm? 8. Yyactok Lenu CoOCTOMT U3 napannenbHo BKAKYEHHbBIX KOHOeHcaTopa
émkocTn C 1 KaTywkmn ¢ aKkTUBHbIM conpoTusneHnem R n nHoyktmsHocTbio L. Hantn nonHoe
COMPOTMBNEHNE 3TOr0 y4acTka A/18 NepeMeHHOro HarnpsaXeHns ¢ 4acToTon w?
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Tema 9. 3HEKTpOMaFHVITHbIe KonebaHus. 3119KTp0MarHI/ITHbIe BOJIHbI.
KOHTPO/bHas pa60Ta , NPUMEpPHbIE BOMPOCHI:

npuMepHble TeKCTbl 3aga4: 1. B ogHopogHoe MarHnTHoe none ¢ uHaykuven B=0,1Tn nomeweHa
KBagpaTHas pamka nnowanbio S=25cm2. Hopmanb K NA0oCKOCTN paMKn COCTaBnsieT C HanpaBneHnem
MarHMTHoro nong yron 607. Onpenenvte Bpawarowmnin MOMEHT, OEACTBYIOWNIA HA PaMKy, ECNN NO HEN
TeyeT Tok I=1A. 2. [1Ba 6€CKOHEYHbIX MPSAMONNHENHbIX NapanienbHblX MPOBOAHMKA C OANHAKOBBIMU
TOKaMW, TEKYLMMM B OAHOM HanpaBieHWn, HAaXOAATCS Apyr OT Apyra Ha paccTtosiHum R. YTobbl nx
pasnBMHYTb [0 paccTosiHMs 2R, Ha Kaxabli CaHTMMETP 4/IMHbl MPOBOAHMKA 3aTpaymBaeTcsa paboTa
A=138n0x. Onpenenute cuny Toka B NPOBOAHMKAX. 3. DNEKTPOH ABUXETCHA NPAMONNHENHO C
MNOCTOSAHHOW ckopocTbio v=0,2Mm/c. Onpenennte MarHUTHyt0 nHaykuuio B nons, cosnaesaemoro
9NIEKTPOHOM B TOYKE, HaxosLWencs Ha pacCTOAHUN r=2HM OT 3NIeKTPOHA 1 nexatlien Ha NPpsMon,
npoxoasuer Yyepe3 MrHOBEHHOE MONMOXEHWEe 9NEeKTPOHA U coCcTaBnsatowWwen yron a=45? co CKopocTbio
OBUXeHNs anekTpoHa 4. OnpegenuTe, NoOb3ysCb TEOPEMOI O LMPKYNALMM BEKTOPA , UHOYKLNIO U
HanpPs>XeHHOCTb MarHUTHOrO MoNsi Ha ocy Topouaa 6e3 cepaeyHmka, No 06MoTke KOTOPOro,
cogepxaten 200 BuTKOB, npoTtekaeT Tok 2A. BHewHun gnameTp Toponaa paseH 60CM, BHyTPEHHNIA
40cM. 5. TloCcTOAHHBIN TOK | TeYeT BOONb AIMHHOrO OAHOPOLHOrO LMIMHOPUYECKOro nposoaa
Kpyrnoro cedeHuns paguycom R. MaTtepuanom nposona siBnseTcs napamarHeTuk ¢
BOCMPMUMYMBOCTbIO X. HaiTu: a) 3aBMCMMOCTb MHAYKUMUK B 0T paccTosiHus r 0o ocu npoeoaa; 6)
MNOTHOCTb TOKa HamarHuymsaHus j' BHyTpu nposoda. 6. KonbLo 13 antoMMHNEBOro npoeoaa
(p=26HOM*M) NOMELLEHO B MArHUTHOE NMone neprneHanKynsapHO MMHUSM MarHUTHOW HOYKUUN.
OunameTp konbua D=30cm, anametp nposoga d=2mMm. Onpenennte CKOpPOCTb U3MEHEHUS MArHUTHOIO
nons, ecnu Tok B konble I=1A. 7. ObmoTka coneHonaa nmeet conpoTmeneHne 100M. Kakosa ero
WHOYKTUBHOCTb, €Cnu Npun npoxoxaeHun toka 3a 0,05¢c B HeM BbloensaeTcs KoNM4ecTso TennoThl,
9KBVBANIEHTHOE 3HEPTMN MarHUTHOrO Nnonsi coneHomaa? 8. Yemy paBHa 06beMHas MNOTHOCTb
SHEepruv MarHNTHOro Nons B coneHonae 6e3 cepaeyHnka, UMeLWero NaoTHY0 OLHOCNONHYO
HaMOTKy NpoBO4OM AnameTpoM 0,2MM, ecnm cuna Toka B Hem 0,1A? 9. KonebatenbHblli KOHTYP
cogepxuT coneHong (annHa |=5cm, nnowanb nonepeyHoro cevyeHms S1=1,5cM2, yncno BMTKOB
N=500) n nnockun KoHgeHcaTop (pacctosiHue Mexay nnactuHamm d=1,5MMm, nnowanbs NnacTuH
S2=100cMm2). OnpenennTte 4actoTy cobCTBEHHbIX KonebaHuii KoHTypa. 10. SHeprms cBo60AHbIX
HesaTyxarowmx konebaHuii, Nponcxoaswmx B konebatenbHoM KOHType, cocTasnsiet 0,2mIx. Mpu
MeONeHHOM pa3fBuraHnm NnacTuH KoOHAeHcaTopa Yactota konebaHuii ysennymnnach B n=2 pasa.
Onpepnenute paboTy, COBEPLIEHHYO NPOTUB CUi anekTpudeckoro nons. 11. Cuna Toka B
KonebaTenbHOM KOHTYpe uameHsietcs no 3akoHy 1=0,1sin(1000t) (A). MHaykTuBHOCTb KOHTYypa 0,1 H.
HaliTn 3aKOH N3MEHEHNS HaNPsXeHNsa Ha KOHAeHcaTope U ero eMkoctb? 12. B uenb nepeMeHHoro
TOKa € YyactoTon 400l y BkAoYeHa KaTywka NHAYKTMBHOCTbLIO 0,11 H. KoHaeHcaTop Kakoin eMKocTr
Ha[0 BKNOYUTL B 3Ty Lienb, YTOObl OCYLWEeCTBUICS Pe30HaHC?

Tema . UToroeasi popma KoHTpons

MpvMepHble BOMPOCHI K 3a4eTy:
MNpyMepHbIe TUMOBbLIE KAYECTBEHHbIE 3a4a4W:
1. [lns npeaBapuTEnbHON O4MCTKM X/0MKa ero NponyckarT Yepes 0AHOPOLHOe

ANeKTpocTaTnyeckoe rnorse. |_|O'~leMy npmn aTom obneryaeTcs o4MCTKA BOIOKOH X/IOMNKa oT
MeXaHN4eCKnx I'Ipl/lMGCGVI?

2. MNoyeMy orHeonacHble 06 beKTbl, HAaNPUMEP NOPOXOBbIE CKNAabl, MHOMAA NOKPbIBAOT
MeTannMyeckowr 3a3eMneHHOW CeTKom?

3. boiBanu cnyyaum, korga 6bICTPO NOOHMMAIWMIACS aspocTaT 3aropasncs B Bo3ayxe. Hem aTo
06bacHUTL?

4. Ecnn npn BypeHnn CKBaXUHbI HEOXMNAAHHO B3PbIBAETCS MOLHbIA POHTAH HEQPTU, TO BO3MOXHO
CaMOoMnpOou3BONbHOE BO3HMKHOBEHME NoXapa. YTo MoXeT 6biTb MPUYNHON noxapa?

5. MNoyeMy MeTannnMyecknum 4yacTtsim NpnbopoB, MaLMH 1 YCTPOACTB, paboTatowWwmMM NoL BbICOKUM
9NEKTPUYECKMM HanpsiXeHnem, 0Obl4HO NPUAAOT OKPYryto PopMy, CTPEMSCH HE NMPUMEHATb
3a0CTpEHHble aetanu?

6. MoueMy BO BpeMs rpo3bl HENMb3S YKPbIBATLCS NOL AEPEBbSAM?
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7. Haxonsicb BbICOKO B ropax, afbnyVHUCTbI CTPEMSITCS XpaHWUTb BCe MeTanmyeckmne npeameThbl
noganblue oT nareps. Yem a1o Bbi3BaHO?

8. MpennoxuTte 3aWmTHbIE MEPBI ONS COTPYAHUKOB nabopatopwuii, B KOTOPbIX UCCNEenytoT CBOMCTBA
3NEeKTPUYECKMX 3apsSO0B, OT AENCTBMS 3TMX 3aPsSA0B.

9. MNMo4eMy kopnyca Kopabneii, TaHKOB, BpPOHETPAHCNOPTEPOB 0Ka3bIBAOTCS BCEraa
HaMarHM4YeHHbIMn?

10. MNoyeMy cTanbHble OKOHHblE PeeTKM C TEYEHUEM BPEMEHW HaMarHN4YMBaKTCA?

11. Ha wnudpoBanbHbix ctaHkax no 06paboTke cTanbHbiX AeTanein BMecTo MexaHN4ecKux
nepxartenen NpUMEHSOTCA aneKTpoMarHuTHble. B yem ux npenmyliectso? Kakumm cunamm netanb
yaepXusaeTcs B CTaHKe?

12. PoTop paboTatowero anekTpuyeckoro reHepaTopa npv BpalleH1Mn B MarHUTHOM none ctatopa
NCMbITbIBAET (KPOME CUN TPEHWS) AeCTBUE TopMOo3swmx cun. Kakosa npmpoga aTux cun?

13. MoxerT nn TpaMBaI7I npun gBnXxXeHmm He ToJ/1IbKo I'IOTpeﬁJ'IFITb SHepruto, HO n oToaBaTb eé B ceTb?

14. B MOWHbBIX reHepaTopax NepeMeHHOro Toka BpawaeTcsa UHAYKTOP (9NeKTpoMarHuT),
MOMELLEHHBI Ha pOTOpE, a TOK MHAyUMpyeTcs B 0OMOTKe cTaTopa, B TO BPEMS KakK B reHepaTtope
MOCTOSIHHOrO TOKa, HA0bOPOT, CTAaTOP SBNSETCA MHAYKTOPOM, a TOK MHAYUMpyeTCcs B 0OMOTKe
poTtopa. Yem 0bycnoBneHo Takoe pasnuyve?

15. Moyemy Npu N3mMepeHnn CoNPOTUBAEHNS PAaCTBOPOB HE PEKOMEHAYETCS UCMONb30BaTh
MOCTOSIHHbI TOK?

16. Jlamna n KOHOEeHCaTOop BK/KOYEHbI nocnenoBartesibHO B OCBETUTENIbHYHO CETb NEpPEMEHHOIro TOKa.
Kak nameHnTcs Hakan namnbl, €CNn BKKYUTb ewé oanH KOHAEeHCaTop napanneiibHoO I'IepBOMY?

17. MoyeMy npeobpa3oBaHne ToKa B BbICOKOBOMbTHbIA U 06paTHO C NMOMOLLbIO TPaHCHOPMaTOpPOB
HeobxoOMMO Npy Nepeaaye sHepruv Ha ganbHee paccTosiHme?

18. IameHsieTca N MOWHOCTL ToKa Npw npeobpasoBaHMK ero B TpaHcdopmartope?

MNpuMepHble TECTOBLIE 3a4a4K FPYNMbl CNOXHOCTM A

1. 3aKOH COXpaHeHMS 3NeKTPUYECKUX 3apsSO0B rNacut:
a) aneKTpuyeckme 3apsiibl He YHNYTOXAKTCS U HEe CO30at0TCS;

6) B He M30MPOBAHHOI cucTeMe anrebpanyeckasi cyMma 3feKkTpMYecKnx 3apsiaoB OCTaeTcs
MOCTOSIHHOW;

B) aneKTpuyeckue 3apsabl B NpoLeccax NepemMellaroTcs C 04HOro Tena Ha apyroe unu
nepepacnpenensitoTcs B npenenax ofHoro Tena.

r) B U301MpPOBaHHOW cucTeMe anrebpanyeckas CyMMa aneKTpUHeCcKnx 3apsaoB paBHa Hynio;

1) B U30/IMPOBAHHOIN cucTeme anrebpanyeckas cyMma anekTpruYecknx 3apsnoB OCTaeTcs
NMOCTOSIHHOW,

2. Teopema OcTporpanckoro-lraycca rnacur...

3. Cnna B3aumMoOencTBunsl Mexay ABYMS TOHEYHbIMU 3aPSXEHHBIMU TENaMU NPY YMEHbLIEHNN
3apsa Ha KaxaoMm Tene B 2 pasa 1 YMeHbLIeHUN pacCTOSHUS Mexdy Tenamm B 2 pasa

a) yMeHbLWNTCS B 8 pas; 6) yMeHbINTCS B 4 pasa; B) yMEbWMUTCS B 2 pasa; ) He U3MEHUTCS.

4. B nogkno4eHHOM K UCTOYHMKY MOCTOSAHHOrO TOKa MN0CKOM KOHAeHcarope npu yBenuyeHnn B 2
pasa paccTosHusMeXay obknagkamy SHeprus aNeKTPUYEeCcKoro nons

a) yBennuntcs B 2 pasa; 6) ysenmuutcs B 4 pasa; B) yMebLIMTCS B 2 pasa; r) yMeHbLWNTCS B 4 pasa.
5. KoHpeHcaTtop anekTpoeMkocTbto 0,5 @ 6bin 3apsixeH 0o HanpsixeHust 4 B. 3atem K Hemy

NOOKNIOYUNIN NapannenbHO He3apsXXEHHbI KOHOEHCAaTop aNeKTPoeMKocTbio 0,5P. SHeprus
CUCTEMbI 13 [IBYX KOHOECATOPOB MOCNe X COedMHEHUs paBa:

a) 16 Ox; 6) 8 I1x; B) 4 I1x; r) 2 IX.
6. Ha yyacTtok npsiMmoro nposoaHuka annHon 50 cM B 0AHOPOAHOM MAarHUTHOM MNone C nHaykumen 2

Tn npu cune Toka 20 A 1 HanpaeneHUn BeKTopa MHOYKUUN MarHUTHOro nons nog yrnom 37
rpanycos K NpOBOLAHWKY OENCTBYeT cuna
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a) 12 H; 6) 16 H; 3) 1200 H; 4) 1600 H.

7. Kak M3MeHNTCS MHOYKTMBHOE CONPOTUBAEHUE KaTYLWKN NPU YMEHbLWEHUN YaCTOTbl MEPEMEHHOO
TOoKa B 4 pasa?

a) He U3MeHNTCS; 6) yMEHBILNTCS B 2 pasa; B) yMEHbWNTCA B 4 pasa; r) yBenuyntcs B 4 pasa.

8. [Npun KakoM OBUXEHUN SNEKTPUYECKOro 3apsaa He NMPOUCXOANT N3NYHEHNE 3NEKTPOMArnTHbIX
BOMH?

a) npu niobom aBuxeHun; 6) Npyu paBHOMEPHOM ABWXEHWUN; B) NPV KOnebatenbHOM ABUXEHWUN; T)
npw Nto6oM OBUXEHUN C YCKOPEHUEM.

9. K ranbBaHn4eckomy anemMeHTy bbina noaknoyeHa anekTpuyeckas namna. Yto npounsongert ¢
CUIOV TOKA B LIENW, HanpsixXeHeM Ha namne 1 MOLWHOCTbIO ToKa Npu NOoAKM0YEeHNN NapannenbHo ¢
NepBbIM rafibBaHNYECKIM 3/1IEMEHTOM BTOPOro Takoro Xe aneMeHTa:

a) yBenm4yeHne; 6) yMeHbleHNne; B) HEBM3MEHHOCTb. 3anuiwnTe BbibpaHHble BApUaHTbl OTBETOB A5
Kagoun om3nyeckor BeNUYnHbI.

10. B ogHOpoAHOM MarHuTHOM none ¢ nHaykumen 0,167 MkTn anbga-4actmua OBUXETCS
neprneHanKynsipHO BEKTOPY MarHUTHOM MHIOYKUUN CO CKOPOCTbIO 8 kKM/c. Onpenenute paauyc
TpaekTopun 1 Nepuos BpaweHns yactuupl?

11. OCHOBHbIM CBONCTBOM p-n-nepexoa SBnseTcs
a) yMEHbLUEHNE CONPOTUBNEHNS NPY HarpesaHuu; 6) yMeHbleHNEe CONPOTUBNEHNS NP OCBELEHNI;
B) OHOCTOPOHHSS NPOBOAMMOCTb; ') YBENMYEHNE CONPOTMBNEHNS NPU HarpeBaHnn.

12. INpy KOPOTKOM 3aMblkaHUN KNIEMM akkyMynaTopa cuna Toka B 3NeKTpu4eckon Lenn pasHa 24 A.
[Mpy nooknoYeHNN K KNemmam akkyMynaTopa ¢ aneKkTpu4yecknm conpoTtmsneHmem Hutn 23 Om cuna
TOKa B anektpuyeckow uenu pasHa 1 A. o atum pesynbtatam namepeHun onpegenute 30C n
BHYTPEHHEee COMNpOTUBNEHNE akKyMynaTopa.

13. Yucno BMTKOB B NepPBMYHON 0OMOTKE TpaHcoopmaTtopa B 2 pa3a bonblue Yncna BUTKOB B €ro
BTOpPMYHOM 06MoTKe. KakoBa amnnutyna konebaHuin HanpsixkeHnst Ha KOHLAx BTOPUYHOM 0OMOTKM
TpaHcdhopmaTopa B peXnMe X0NoCToro Xxoaa npy amnantyae konebaHnii HanpsixkKeHns Ha KoHLax
nepBu4YHOn 06MoTkM 50 B?

a) 50 B; 6) 100 B; B) 70 B; r) 25 B.

14. OoHMM N3 [oKa3aTeNbCTB NOMNEPEYHOCTU SNEKTPOMArHUTHBIX BOMH SBNSIETCS CyWeCcTBOBaHME y
HUX CBONCTB:

a) oTpaxeHus; 6) nonspuaaumnm; B) NPENOMNEHNS; ) UHTEPGIEPEHLNN.

15. KBagparas pamka Bpalaetcs B OGHOPOAHOM MarHUTHOM rnone BOKPYr OAHOW N3 CBOWX CTOPOH.

MepBbii pa3 o0Cb BpalLeHNs COBNALAET C HANPaBNEHNEM BEKTOPA MAarHUTHOW MHAOYKUMMW, BTOPOW pa3
nepneHankynspHa emy. Tok B pamke:

a) BO3HMKaeT B 06oumx cnyyasx; 6) He BO3HMKAET B 000MX Cry4asx; B) BO3HUKAET TONbKO B MEPBOM
cny4ae; r) BO3HMKaeT TONbKO BO BTOPOM Cliy4yae.

3AOAHUNA rpynnbl cnoxHoctn B n C cooTBETCTBYIOT 3a4aHNSM, pa3obpaHHbIM Ha MPaKTUYECKNX
3aHSATUSX, BbIMOTHEHHbIX B OMALIHEN 1 CAMOCTOATENbHON paboTe 1 NPeanoXeHHbIX B KOHTPOMbHbIX
paboTax.

7.1. OcHOoBHas nuTeparypa:

ONeKTpmnyecTBo 1 marHeTnsm, Mareees, Anekcen Hukonaesuy, 2010r.
OnekTpuy4ecTBo 1 marHeTrnam, 3unsbepmar, puropuii EBceesmy, 2008r.
O6wwuin kypc pmankm, T. 3. AnekTpryecTso, CueyxuH, OmuTpuii Bacnnbesnd, 2006r.

Kypc obwein donsmku, T. 2. SnekTpmnyecTBo n MarHetnam. BonHbl. OnTrka, CaBenbes, Nropb
Bnanvumunposuy, 2008r.
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OnekTpomarHeTnam. OCHOBHbIE 3aKOHbI, Viponos, Vropb EBreHbeBuy, 2006r.
3apnayn no obuiein pusnke, Miponos, Nropb EBreHbesuny, 2006r.

WNponos, V.E. SnektpomarHeTnam. OcHOBHble 3aKoHbl. M. : "BuHoM. JlabopaTopusi 3HaHmin", 2010. -
319c. (http://e.lanbook.com/view/book/4369/)

KanawHwukos C.I". SnekTpuyectBo: Y4ebH. nocobue. - PUSMATIINT, 2004. - 624c.
(http://e.lanbook.com/view/book/2188/)

Casenbes .B. Kypc gonaunku: Y4. nocobue. T.2. dnektpuyectso. KonebaHusi n BonHbl. BonHoBas
ontuka. - Cl6.: 3g. "Maxb", 2008. - 480c.

(http://e.lanbook.com/view/book/347/)

7.2. lononHutenbHasa nuteparypa:

Cb6opHUK 3aay no obuemy Kypcy gouanku, BonbkeHwTeliH, BaneHtnHa CepreesHa, 2007r.
duamka: Teopus, peleHne 3anad, nekCcukoH, Tpodumosa, Tancusa VisaHosHa, 2012r.

Cb60opHUK 3aa4 No Kypcy omaunkn ¢ peweHmsamn, Tpodumosa, Tancus VisaHoBHa;NaBnosa, 305
['puropbesHa, 2004r.

Kypc dounaunkm, Tpodommosa, Tancus VisaHosHa, 2004r.
OneKkTpMyecTBO 1 MarHeTunam, NMapcenn, 3., 2005r.
INeKTpnyYecTBo 1 MarHeTnam, MartyxvH, Bagum Jleonmooswny, 2012r.

7.3. UHTepHeT-pecypcChbl:

Bupeonekuun duatexa - http://fvl.fizteh.ru/courses/ovchinkin3/ovchinkin3-1.html

Kypc nekumin no 9nekTpruyecTBy n MarHeTusmy -
http:/lib.ssga.ru/fulltext/UMK/020804%20PDF/2%20cemecTp/Pnamnka/020804%20Kypc%20nekumnin%209n

CaHkT-lNeTepbyprckuii rocyHuBepcuteT 35 nekumnin no SnekTpuyecTBy 1 MarHeTU3Mmy -
http://www.phys.spbu.ru/library/studentlectures/krylov/electr.html

C6opHUK 3a1a4 no obuiemy Kypcy douauku - http://www.alleng.ru/d/phys/phys124.htm
Cb6opHVK pelweHnid 3agay no kypcy obwein domamnkm - http://phys.reshebnik.ru/volk

OneKTpoHHO-0b6paspBaTenbHbIl pecypc MNpakTnkyM no peleHnto 3aaad no SneKTpUYecTsy 1
marHeTunamy - http://tulpar.kpfu.ru/course/view.php?id=1415

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancunnnamHbl "PelweHne 3anay NoBbIWEHHOW COXHOCTA MO 9NEeKTPUYECTBY U MarHeTnamy"
npeanonaraeTt UCMONb30BaHNE Cneayowero MatepmnanbHO-TEXHNYECKOro 06ecnevyeHns:

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenoCcTaBeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocy0apCTBEHHbIX OpPraHoB, NpenogasaTenen Beywmx By30B CTPaHbl, BbICOKOKBANMNAULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn CPOPMNPOBaH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacduun, asTopedpepartbl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbBIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3aaHns u n3gaHus,
BbiMyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.
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Mporpamma gucumnnunHbl "PeweHne 3a8ay NoBbIWEHHON CNOXHOCTU NO anekTpuyecTsy 1 marHetuamy"; 050100.62 Neparormnyeckoe
obpasoBaHue; cTapwuii npenoaasatens, 6/c PycaHosa U.A.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

[nsa nosblweHNs YPOBHS NPakTU4eCKMX HaBblKOB B MPUMEHEHUN PU3NYECKNX 3aKOHOB NpU peLleHnmn
pusmyeckunx 3anav NOBbIWEHHOW CNOXHOCTN npegycMmartpmBaeTcs

aKkTMBHas popMa NPOBEOEHUS MPAKTUYECKNX 3aHSATUI (KOMNbIOTEP+MNPOEKTOP), UCNONb30BaHNe
3NEeKTPOHHO-06pa30BaTENBHOr0 Pecypca, NoBbIWaoLWero

camocCTosATeNbHYI0 paboTy CTYAEHTOB NPWU N3YYEHUN ANUCLUMINHDI.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IFOC BINO un yyebHbiM nnaHom no
HanpasneHuno 050100.62 "MNeparormyeckoe obpasoBaHme” 1 NPono NOAroToBkn duanka un
NHpopMaTumka .
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Mporpamma gucumnnunHbl "PeweHne 3a8ay NoBbIWEHHON CNOXHOCTU NO anekTpuyecTsy 1 marHetuamy"; 050100.62 Neparormnyeckoe
obpasoBaHue; cTapwuii npenoaasatens, 6/c PycaHosa U.A.

ABTOpP(bI):

PycaHosa N.A.

" 201 __r.
PeueH3eHT(bl):
Hegenbes J1.A.
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