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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Henbto ocBoeHus: AUCUUILIMHBL «DU3MUEecKre OCHOBBI JJIEKTPOTEXHUKUY» SBIISAETCS
(dbopMUpOBaHUE Y CTYJACHTOB MPOYHON TEOPETUUECKOMN Oa3bl 10 XaPAKTEPUCTUKAM H MPUHITUTIAM
JEHCTBUSL OCHOBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX CXEM, 3HAHHS KiaccUu(UKAIMK U OCHOBHBIX
obyacTeil UX MPUMEHEHHUs B DJEKTPOHUKE, YTO MO3BOJMUT YCICUIHO peliaTh TEOPETUUYECKUE U
MPAKTUYECKHE 3a/1a4M B UX MPOodeCCHOHATBHON AESITETbHOCTH.

3ajaun OCBOCHUS JUCIHUIUIMHBI COCTOSAT B:

e JIOHMMAaHHNH OCHOBHBIX (1)I/I3I/I‘~I€CKI/IX SIBJICHUM 1 3aKOHOB SJICKTPOTCXHUKHU U UX
MaATEMAaTHYCCKOI'O OITMCaHUs,
e NPHUMCHCHUH OCHOBHBIX 3aKOHOB [JIs1 OITMCAHUA U PaCUCTa IMMPOCTHIX SJICKTPOHHBIX CXCM;

e [IOHMMAaHHH NPUHOHUIIOB pa6OTBI IIPOCTBIX JJICKTPOHHBIX CXCM;

e  CaMOCTOSATEILHOM IPOBEJACHUH 3JIEMEHTAPHBIX UCIIBITAHUHN 3JIEKTPOHHBIX CXEM;
e TOHUMaHUM (PU3UUYECKON CYITHOCTH SIBJICHHUM U MPOLECCOB B YCTPONUCTBAX Pa3IMUHOMI
(bU3HYECKON MPUPOABI U BHITOJIHEHUU IPUMEHUTEIIBHO K HUM MPOCTHIX TEXHUUECKUX

pacucToB.

[TnaHupyeMbIMU pe3yabTaTaMu OOyYCHUs 110 TUCLHUILIHHE (MOAYJII0), SIBISIFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MIaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 0O0pa30BaTENbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCIUTUIMHBI (MOIYIIS)

PCSyJ’ILTaTLI 06yqu1/I$[ 0 AUCIUILIINHE

Kon u Konn
OpMYJITHPOBKA
Hassanne OIIOIT dopMyaHpoBKa q)HE;LZKa fopa Kon
BO, cokpaiienHoe
KOMIETEHIIHH JOCTIDKEHUS pe3yinb ®DopmynrpoBKa pe3yibTaTa
KOMIICTCHITHN
TaTa
09.03.02 OIIK-1 : Cnocoben OIIK-1.2k : Pemaet PI1 3HaHHE | OCHOBHBIX
«HbOpMAIHOHHEIC | IPUMEHSTH po¢eCCHOHATBHEIC (hU3NIECKUX SBICHHUHA
CHUCTEMBI U €CTeCTBCHHOHAYYHBIC | 3a7audl C ¥ 3aKOHOB
TEXHOJIOTU 1 OOIIeH)KEHEPHBIE | PUMEHEHHEM SJIEKTPOTEXHUKH
(b-1C) 3HAHUS, METOIbI €CTEeCTBEHHOHAYYHBIX P2 VYMeHHe | HaXOOWUTh JOrHYecKue
MaTeMaTH4eCKOTO ¥ OOIIEeUHKEHEPHBIX 1 Hanbosee
aHam3a u 3HAHMI paIMoHaIbHbBIC TyTH
MOJICTTUPOBAHUS, pelIeHHs U aHAIHU3a
TEOPETUIECKOTO U (busnueckux 3amad,
9KCIEPUMECHTAIBHOTO UMEIONTIX
HCCIICIOBAHMSI B MPAKTUIECKOE
pogeCCHOHATBHOM MIPUMEHECHHE
AEATEILHOCTH P13 HaBpix | BrnageHus
OCHOBOTIOJIATAIOIIIUMHI
(uznaecKkuMu
TTOHATHUSMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U
TEOPHSIMH,
YBEPEHHOTO
MOJIb30BaHUS
¢uzngeckoi
TEPMHUHOJIOTUEN U
CHMBOJIUKOU

B nmponecce OCBOCHUA OUCHUINUIMHBI PEIHAOTCA 3aJa4d BOCIIMTAHUA TAPMOHUYHO
paSBPITOfI, HanI/IOTI/I‘IHOI\/'I n conuaJibHO OTBETCTBEHHOM JHMYHOCTH Ha OCHOBE TPpAaAUIIUOHHBIX




POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC

B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnuTarteabHbIe 321244

DopMUpPOBaHUE LICHHOCTEH

IeneBble OpUEHTHPHI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

JIro603HaTENBEHOCTD
IMupoxuii Kpyrozop
Pa3Butune 1mo3HaBaTeNnbHOTO HHTEpECA U .
Co3unmaTensHBIN TPy CrpemIyieHHE K TIO3HAHHUIO U
CTPEMJICHUS K 3HAHUAM
CaMOpa3BUTHIO
Camoo00yueHne

2 Mecto qucuuniaunbl (MoayJsi) B crpykrype OIIOIT

I[I/ICIII/IHJII/IHa «PU3HYECKUE OCHOBEI QJICKTPOTCXHUKH» OTHCECCHA K JUCHUIIJIMHAM

00s13aTeNIbHOM YacTH y‘IC6HOFO IJ1aHa.

BXOI[HI)IMI/I Tpe6OBaHI/I$[MI/I, HGO6XOI[I/IMBIMI/I JJIs1 OCBOCHHSA JUCHUIIIIMHBI «Du3nIecKue
OCHOBBI JJICKTPOTCXHUKW» SABJISACTCA HAJIUIUC Y o6y11a}0m1/1xc;1 KOMHGTGHHI/Iﬁ, C(I)OpMI/IpOBaHHBIX

Ha TPEAbIAYIIEM YPOBHE 00pa30BaHuUs.

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0beM UCHUIUTMHBI (MOAYJSl) B 3aU€THBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIIEICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (0 BUIaM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/IEH B Tabaue 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

C Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
emectp | emkocTh
(0®0)
Hassasme OTIOII 2)60 Pl‘g Hacrs YT AynuropHas Breaym- CPC (zleOTI?:?
BO H}I:; VII Kypc YAHTOp TOpHas AN
(300, (3.E) | Beero .
0390) nek. | mpak. | ma6. | ITA | KCP
09.03.02
HWH]opMaoHHbIe 300 BLE 1 3 17 8 8 0 1 0 91 €]
CHCTEMBI
TEXHOJIOTHU

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTypa aucuunjanHbl (MoayJs) aias 3@0

TemaTudeckuii miaH, OTpaKAOIIMK COAEpKAHWE TUCHUILIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 10 BUJIaM YUIE€OHBIX 3aHITHI C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ yueOHBIM IJIaHOM, IpHUBeACH B Tabmuie 3.1
Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NeATeIbHOCTH U POpPMBI

Tekymero Koutpos ans 300

| Ne | HaszBanue TeMbl |

Kosn-Bo 4acoB, OTBEICHHOE Ha | Dopma |




Kon pe-
3yJbTaTa
00yueHus

Jlex

[Ipaxt

JIab

CPC

TEKYILETO KOHTPOJIS

OnexkTpudeckuil 3apsan u
HaIpsHKEHHOCTD
JIEKTPUUECKOTO MO, 3aKOH
Kynona u npusmmn
CYHEpPIO3UIHH.
OneKTpUYECKUH TOTEeHINA.
CB3b HaNPSKEHHOCTH U
noTeHnuana. Berancienne
MOTEHIHAaja 0
HanpsbkeHHOCTH. [ToTok
BEKTOpa HaIPSHKEHHOCTH U
3NIEKTpOCTaTHUECKas TeopeMa
T"aycca.

P/II,
PJI2, P13

14

[IOJrOTOBKA OTYETA I10
MPaKTHYECKOH padore,
BBICTYIUICHHE C
JIOKJIAIOM

IIpoBoIHMKH B 37EKTPUIECKOM
noJie. DIeKTpuyecKasi EMKOCTb.
Kounpnencaropsl.
DIIEKTPOCTaTUYECKHE CBOMCTBA
Beulects. [lonspusanus.
IIbe303mexkTpruecTBo,
MUPOIITEKTPUIECTBO K
CETHETO3IEKTPUIECTBO.
Onexrpuyeckuii Tok. Cuma
TOKAa U IJIOTHOCTh TOKA. 3aKOH
Oma.

P,
PJI2, PJ13

15

HOJArOTOBKA OTYETA 110
MpaKTHYECKOH padore,
BBICTYIUICHHE C
JOKJIaZIOM

Croponnue cuibl, /1C.
IIpaBuna Kupxroga. 3akon
Jxoyns-Jlenna. Ilpoueccst
YCTaHOBJIEHHS TOKA TIPH
3apsKe U pazpsKe
KOHZIEHcaTopa.

P/II,
P/I2, P13

15

HOJArOTOBKA OTYETA 110
MpaKkTHYECKO# padore,
BBICTYIICHHE C
JIOKJIaZIOM

MarnutHoe nosne. Cuibl,
JICHCTBYIONIME B MATHUTHOM
0JIe Ha ABIKYIIUECS 3apsIIbl K
TOKH. MarHuTHOE M0JIe TOKOB.
3akoH bruo-Casapa-Jlamaca.
MaruuTtHoe B3auMOeCcTBIE
3apsAJ10B U TOKOB. Teopema
laycca U1 MarHUTHBIX TOJICH
U TeOpeMa O HUPKYJISIHH.
MarsuTHoOE I10JI€ B BEILIECTBE.
JnamaraeTusm,
nmapamMarHeTH3M U
(heppomMarHeTHsM.

P/II,
PII2, P13

20

MOATOTOBKA OTYETa 110
MpaKTHYECKOH padore,
BBICTYIUICHHE C
JIOKJIaJIOM

DReKTpoOMarHuTHas HHIYKIHS,
npasuiio JleHna.
CaMOMHIIYKIHS 1
WHIYKTUBHOCTb, SIBIICHUS TIPU
3aMBIKaHUH U Pa3MBIKaHHN
nenu. DHeprus
JIEKTPUIECKOTO U MAarHUTHOTO
mojst. [IITOTHOCTE U IMMOTOK
SHEPIHUH.

P,
P12, PJ13

15

MO/rOTOBKA OTYETA 110
IIpaKkTHYeCcKoi padore,
BBICTYIUICHHE C
JIOKJIaZIOM

DIIEKTPUYECKHE TOKU B
Mmetamax. dddext Xomna.
DNEeKTPOHHAST IMHUCCHSI.
DJeKTpUYECKHe SIBICHUS B
koHTakTax. KoHTakTHAsS
Pa3sHOCTH TIOTEHIIHATIOB.
SIBnenue IlenbThe.
DINIEKTPUYECKHE SBICHHS B
HOJYNPOBOAHUKAX. P-N
nepexon. KonebareabHbii
KOHTYp. CBOOOIHBIE
BBIHY)K/ICHHBIE JJIEKTPHIECKHIE
KOJICOaHMSL.

P11,
P/I2, P13

12

HOATOTOBKA OTYETA 110
MpaKTHIecKoi padore,
BBICTYIIICHHE C
JTOKJTaI0M

HToro mo tadauue

91




4.2 Coaep:xanue pa3aeaoB U TeM JUCHUIIMHBI (Moay.as) st 3P0

Tema 1 Dnexmpuueckuii 3apso u HANPAHCEHHOCMb DJIEKMPUecKo2o noas. 3akon Kynona
U npuHyun cynepnosuyuu. nekmpudeckuti nomenyuai. Ceiazb HanpANCEHHOCMU U NOMEHYUAd.
Bviuucnenue nomenyuana no HanpasicenHocmu. Ilomok 6ekmopa HAnpAJdCEHHOCMU U
anekmpocmamuyeckas meopema Il aycca.

Conepxanue TeMmbl: DnekTpusanus Ten. B3zaumopeiicTBue 3apsbkeHHbIX Tell. J[Ba pona
3JIEKTPUYECKUX 3apsiioB. DJIEMEHTApHbIA 3apsl. 3aKOH COXPAHEHMS 3JEKTPUYECKOTO 3apsija.
3akon Kynona. Dnexrpuueckoe nosie. HanpsskeHHOCTh 3JIEKTPUUYECKOTO MOJsS. DIEKTPUUYECKOE
nojie To4yeyHoro 3apsga. IlpuHuun cynepmo3unuMu 3JEeKTpUYeckux mojieil. Pabora
AJNIEKTPOCTATUYECKOrO TMOJsI MPU TEpPEeMEIICHUN 3apsiga. ODHEprus B3auMOJCUCTBUS ABYX
TOYEUHBIX 3apsAa0B. [loTeHManbHas 3Heprus 3aps/ia, IOMEUIEHHOTO B AJIEKTPOCTaTUYECKOE MOJIE.
[Torenunan. PazHocTh noteHuuanoB. CBs3b MEXAYy HAIPsDKEHHOCTHIO M MoTeHIManoM. IloTox
BEKTOpa HampsbkeHHocTu. Teopema ['aycca mms 3JI€KTpOCTaTHYECKOTO MOJS B  BaKyyMe.
[Tpumenenne Teopems ['aycca. PaBHOMepHO 3apspkeHHas cdepa, paBHOMEPHO 3apsHKEHHBIH 11ap,
pPaBHOMEPHO 3apsKeHHasi 0eCKOHEeUHas: HUTh, PABHOMEPHO 3apsiKeHHAast 0ECKOHEUHas! TIOCKOCTb,
TJIOCKHUI KOHJIEHCATOP.

@opMbBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIEKLIUA, IPaKTHUecKas padoTa.

Buabl camocToATENbHONM MNOATOTOBKM CTYAEHTOB IO TEME: MOJArOTOBKA OTYeTa IO
MpaKkTUYeCKoW paboTe, MOATOTOBKAa K BBICTYIUICHHIO C JOKJIQJ0M, K MPOMEXKYTOYHOMY
TECTUPOBAHUIO.

Tema 2 IIpogoonuku 6 snekmpuueckom noie. dnexkmpudeckas émxkocms. Kondencamopul.
Onekmpocmamuyeckue  ceoticmea  gewjecme.  Ilonapuzayus.  [lvesodnekmpuyecmeo,
RUPOINIEKMPU1ecmeo u cecHemodnekmpuyecmeo. Inekmpudeckuii mox. Cuna moxka u niomHocmo
moxa. 3akon Oma.

Conepxxanne Tembl: [IpoBomHHMKM B  d3JeKTpudyeckoM 1noje. HampsbkeHHOCTD
AIIEKTPOCTATUYECKOTO TOJISi BHYTPH M HA MOBEPXHOCTH TMPOBOIHMUKA. DJIEKTPHUECKAsT EMKOCTh
YEIUHEHHOTO0 TPOBOJHMKA. DJEKTpUYEecKas €MKOCTh JIByX HpoBOJHUKOB. KoHnzaeHcaTop.
DJEeKTpUYEeCKHe EMKOCTH IUIOCKOTO, IHMIMHIPUYECKOTO U c(hepruecKkoro KOHICHCATOPOB.
[TapannensHOoe M TMOCHEIOBAaTEIbHOE COEAMHEHUE KOHJIEHCATOPOB. OIIEKTPOCTATUYECKUE
cBoiicTBa BemecTB. [lonsaTre mossipu3anuu. [IOHATHS MTHE303JIEKTPHYECTBA, TUPOIIIEKTPUIECTBA
U CErHETO3JIeKTpruYecTBa. DiekTpudeckuil Tok. Cuna Toka. Enunnna cuiel Toka. 3akoH Oma st
yuacTtka nen. [lpoBogumocts. ConpoTuBieHne. 3aBUCUMOCTh COTIPOTUBIICHHUS OT TEMIIEPaTypHhI.
CaepxmpoBoaumocTs. [locrnenoBaTensHoe UM HapanjelbHOE COCJUHEHHE MPOBOJHHUKOB. 3aKOH
Owma B auddepenunansHoi popme. Pabora n MomHoCTh Toka. 3akoH OMma Juisi HEOJTHOPOJIHOTO
yuacTka 1enu. 3akoH Oma Ji1s 3aMKHYTOH Hepa3BeTBIEHHOH 1ienHy (3akoH OMa JU1s MOJIHOM 1ern).

@®opMbl U METOABI MPOBEACHUS 3aHATUI O TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIIMA, IpaKTHuecKas padoTa.

Bunel camocTOSATENBHON IOATOTOBKM CTYAEHTOB IO TEME: IOJArOTOBKA OTYETa IO
MPaKTUYECKOH paboTe, MOATOTOBKAa K BBICTYIUIEHHIO C JIOKJIAJ0M, K IPOMEXKYTOUYHOMY
TECTUPOBAHUIO.

Tema 3 Cmoponnue cunvt, /]C. [Ipasunra Kupxeoga. 3axon /[coyna-Jlenya. Ilpoyeccor
YCMAHOBIeHUs MOKA NpuU 3apsoKe U pazpsaoke KOHOeHcamopa.

Conepxanne Tembl: 3akoH Jxoyns-Jlenma. CTopoHHHE CHITBI. DIEKTPOABMKYIIAS CHUIIA.
[TostHas ¥ TIOJIE3HAST MOITHOCTH. 3aBHCUMOCTb ITOJIC3HONH MOIIIHOCTH OT COTIPOTHRBIICHUS M CHJIBI



toka. [locnenoBarenbHoe U mapajuieIbHOE COeTUHEHNE HCTOUYHMKOB Toka. [IpaBuia Kupxroda.
[Tponeccel ycTaHOBICHMSI TOKA ITPH 3apsiIKE U pa3psiIke KOHAEHCATopa. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKLH, IpakTH4eckas padora.

Bunel camocTosTENbHON IOATOTOBKM CTYIAEHTOB IO TEME: IOJArOTOBKAa OTYETa IO
IPaKTUYEeCKOM paldoTe, MOATOTOBKA K BBICTYIUIGHUIO C JOKJIAJOM, K IPOMEXKYTOUHOMY
TECTUPOBAHUIO.

Tema 4 Maenumnoe none. Cunvi, oeticmgyroujue 8 MACHUMHOM NOJEe HA OBUNCYUUECs
3apaovl u moku. Maenummnoe none mokos. 3axon buo-Casapa-Jlannaca. Maenummuoe
e3aumooeticmsue 3apa008 u mokxos. Teopema [laycca ona macnumHvlx nonet u meopema o
yupkynsayuu. Maenumnoe none 6  eewecmee. [uamacHemusm, napamacHemusm U
Geppomacnemusm.

Conepxanune TeMbl: Conepxanue Tembl: Cuna Jlopenua. [Ipasumno neBoii pyku. ['enepatop
ANEKTPUUECKOTO TOKA. DIEKTPOMArHUTHAsI HHAYKIMSA. MaruutHoe nose. MHIyKIust MarHuTHOTO
nons. Eaununa u3mepenus. 3akoH buo-Casapa-Jlannaca. [lpumenenue 3akona buo-Casapa-
Jlarmaca x pacu€ty HHAYKIIMM MarHUTHOTO MOJIsI IPSIMOTO TOKa, KpyroBoro Toka. Teopema ["aycca
uisi  MarHUTHBIX —moned. Teopema o nwupkynauuu. Jlmamarnetusm. I[lapamarnerusm.
®eppomarHeTuku. MarauTHbli rucrepesuc. Paborsr CtoneTosa.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIEKLIUS, IpaKTHuecKas padoTa.

Bunel camocTosTenbHON MOATOTOBKH CTYIACHTOB IO TeMe: MOJITOTOBKAa OTYeTa IO
MpaKkTUYeCKoW paboTe, MOATOTOBKA K BBICTYIUICHHIO C JOKJIQJOM, K MPOMEKYTOYHOMY
TECTUPOBAHHUIO.

Tema 5 Onexmpomacnumuas unOykyusa, npasuno Jlenya. CamouHOykyus u
UHOYKMUBHOCMb, AGNEHUS NPU 3AMbIKAHUU U PASMBIKAHUU Yenu. DHepeus 21eKmpuyeckozo u
Mazsnumno2o noas. Ilnomnocms u nomok suepauu.

Conepsxkanue TeMbl: DKCTPATOKU 3aMBbIKAHUS U pa3MbIKaHUs. SIBJICHIE B3aMMOUHIYKIINH,
camounaykiuu. [IpaBuio JleHna. DHeprus MarHUTHOTO MOJS TOKA. DJIEKTPOMAarHUTHOE TOJIE.
MarauTHbIi TOTOK. [IITOTHOCT M MOTOK 3HEPTUH.

@opMBl U METOJIBI TPOBEACHHS 3aHITUI O TeMe, MPUMEHsSeMble 00pa3oBaTENbHBIC
TEXHOJIOTHH: JICKITUS, IPaKTU4YeCcKas padora.

Buael camocTosTENPHONM IOATOTOBKM CTYAEHTOB IIO TEME: IIOArOTOBKAa OTYETa IO
MpakTUYeCcKoW paboTe, MOATOTOBKAa K BBICTYIUICHHIO C JOKJIQJOM, K MPOMEKYTOYHOMY
TECTUPOBAHUIO.

Tema 6 Onexmpuueckue moxu 6 memannax. Iggexm Xonna. DnexmpoHHAsE IMUCCUSL.
Onekmpuueckue saeneHuss 6 koumaxkmax. Kowmakmmuas pasnocms nomenyuanos. AHenenue
Ienvmve. Dnexmpuueckue s61enus 6 noaynposooHuxax. P-n nepexod. Konebamenvuwiii KoHmyp.
C60000HbIE U BLIHYIHCOCHHBLE dNIEKMPUYECKUE KOIeOAHUSL.

Conepxanne teMbl: Dddext Xosta. OOuiee MOHATHE TEPMONIEKTPOHHOW SMHUCCHU.
TepMoaIeKTpOHHAS. SMUCCHS TOIYIPOBOAHUKOB. DJIEKTPOHHBIE TOKU B MeTajllaX. BHyTpeHHss
KOHTaKkTHasi pa3HocTh moTeHmuanoB. TepmodJIC. Dddexr Ilenpthe. Dddexkr TommcoHa.
KoHTakTHass pa3HOCTh TOTEHIMAIOB. OJEKTPOHHO-IABIPOYHBIA Tepexoa (p—n Tmepexon).
[TorennuanpHbl Oapbep B p-n mepexonae. CBONCTBa p-n mepexoaa MpH MPSMOM BKIIOYCHUU.
CaoiicTBa p-n mepexojia mpu 0OOpaTHOM BKJIIOUYEHHMHU. BonbT-ammepHasl XapakTepucTtuka p-n
nepexona. [Ipo6oit p-n mepexoma. DneKkTpuueckue sSBICHUS B MpoBoaHUKax. KomebarenbHbIN
KOHTYp. YpaBHEHHE KoJiebaTerbHOro KoHTypa. CBOOOIHBIE KoeOanusi B KOHType. CBOOOIHBIE
3aryxawiue KolebaHus B KOHType. BuIHYXIeHHBbIC dIeKTpHueckue koneOanus. PezoHaHC B
nociea0BaTeIbHOM KOHTYpe. Pe3oHaHc B mapamiensHOM KoHType. [lepeMeHHbIN TOK.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIH, TpaKTH4ecKas padora.

Bunsl camocCTOATENBHONM NOAIOTOBKM CTYACHTOB II0 TEME: IOArOTOBKA OTYETa IO
IPaKTUYeCKOH paloTe, IMOArOTOBKA K BBICTYIUIEHHUIO C JIOKJIAJOM, K IPOMEXYTOUHOMY
TECTUPOBAHUIO.

5 Meroauyeckne YyKazaHus s OOYYAOIIMXCH MO M3YYEHHI0 M Ppealu3aluu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAIIUMCH M0 M3YYEHHI0 [IMCUMIUIMHBI M IO
o0ecreYeHN 0 CAMOCTOSITEJILHOM PadoThI

B xozne nzydenus nucuunianibl «PU3NYECKUE OCHOBBI AIEKTPOTEXHUKHY CTYIEHThI MOT'YT
IOCEIIaTh aAyAUTOPHBIE 3aHATUSA (JEKIUH, TPAKTUUECKUE 3aHATUS, KOHCYIbTalun). OcoOeHHOCTh
U3YYEHUS AUCHUIIIMHBL «DPU3NYECKUE OCHOBBI 3JIEKTPOTEXHUKH» COCTOUT B BbIIIOJHEHUU
KOMILJIEKCa MPAaKTUYECKUX paboT, INIaBHOW 3aJjaueil KOTOPOTo sIBJIsI€TCS IPHOOpETeHnEe 3HAaHUH 1
YMEHMM, IpeIHa3HAYEHHBIX JIJIsl PELIEHHsI OIPEICIIEHHOT0 Kpyra Mpo(eccuoHaIbHbIX 3a]1a4.

Ocoboe MecTo B OBJIAJEHMM YacTbi0 T€M JaHHON AMCUUIUIMHBI MOKET OTBOAUTHCS
CaMOCTOSITENIbHOIM padoTe, MpU 3TOM BO BpeMs ayAUTOPHBIX 3aHATUN MOTYT OBITh paCCMOTPEHBI
U IpopaboTaHbl HanloJiee BaKHbIE U TPYAHbBIE BOIPOCHI 110 TOW WIM MHOM TeMe AMCLUIUIMHBL, a
BTOPOCTETICHHBIEC U 00Jiee JIETKHE BOMPOCHI, @ TAKKE BOIPOCHI, CIIeNU()UIHbIE JIs1 HAPaBJICHUS
HOJrOTOBKH, MOT'YT OBITh U3yUYE€HBI CTYIEHTAMU CaMOCTOSATEIIBHO.

B coorBercTBUM € y4yeOHBIM IUIAHOM HaIpaBJICHUS MOJATOTOBKM IPOLIECC H3YyUEHUs
JUCLUIUINHBI IPEyCMaTPUBAECT IPOBEICHHE JIEKLIUH, IPAKTUUECKUX 3aHATUN, KOHCYJIbTAlUH, a
TaK)K€ CaMOCTOSITENIbHYIO padOTy CTY/IEHTOB.

JUIs caMOCTOSITENIBHOTO M3YyYEHUS IUCLUIUIMHBI BBIHECEHBI OTIEJIBHBIE Pa3/ieibl U3 TEM,
U3y4aeMbIX JAUCHUIUIMHON. V3ydeHHBIH MaTepuan CTyIeHT OoQOopMiIsieT B BHAE JOKJIaa M
BBICTYIIA€T C HUM Ha Jiekuuu. [IpumepHas TemaTtuka J0KIa10B (Ipe3eHTalui):

1. [leficTBHe Ha PaCCTOSIHUU U IOJIEBOE B3aUMOJICUCTBUE
. Teopema HpHioy
. DIIEKTPUUECKOE U MarHUTHOE MOJIe 3eMITn
. CBEpXIpOBOIHUKH U X MarHUTHbBIE CBOWCTBA
. ABTOKOJIE0aHUS B 3JIEKTPUUECKUX LIETISIX.

. CBoiicTBa ObICTpOIIEpEMEHHBIX TOKOB. CKMH-3QPEKT
. [IpuHIAIIBI pagroCBA3U

NN DR W N

5.2 OcobeHHocTy opraHu3anuu OOY4YeHHUs] IS JIMI € OTrPAHMYEHHBLIMH BO3MO:KHOCTSIMU
310pPOBbSl U HHBAJU0B

[Tpu HE0OX0MMOCTH 00YYAIOIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3I0POBbSI 1 MHBATUJIOB (IO 3asiBIICHHIO 00YYAIOIIErocs) MPEI0CTaBIseTCs yueOHas
uH(popMalus B JOCTYNHBIX (pOpMaxX C yUETOM MX UHAUBUAYAIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeMUeHHBIM IPU(TOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIUBUIYAJIbHBIC KOHCYJIbTalun C IMPHUBJICYCHHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- U151 JIUL C HApYLLIEHUSIMU CTyXa: B IeyaTtHoi (hopme; B hopme 3JIeKTPOHHOTO TOKYMEHTA;
UH/IMBU/YyaJIbHbIE KOHCYJIBTAIlMM C MPHUBJICUYEHUEM CYpAONEPEeBONUMKA; HHIUBUAYaJIbHbIC
3aJlaHusl, KOHCYJIbTAllUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTA; HHIAUBUAYaIbHBIEC 3aaHHUs, KOHCYIbTALUN U IP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JOCTI)KEHHH IUIAHUPYEMBIM pe3yJbTaraM OOydeHHus 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAMMBIE JIIsl OLICHKY 3HAaHUH, YMEHUH, HABBIKOB
M XapaKTepusymome odTanbl (OpPMHpPOBAaHUS  KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

0.1 Ocnosénasn rumepamypa

0.2  Jlonoanumenwvhas numepamypa

0.3 Pecypcel unghopmayuonno-menekommynuxayuounou cemu '"Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeoOX00UMOCmUL):

OTCyTCTBYIOT

8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IMCHUILIMHBI (MOAYJs) W IepeYeHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX NPH OCYHIECTBJIEHHMH 00pa30BaTeJbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIIOYAasl epeYeHb MPOrpaMMHOro odecre4eHust
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kox n popmynupoBka KOMIIETEHIIH
Hazpanue OIIOII BO, AL 1 bopmymp H Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS

COKpameHHOe u KOMIICTCHIIUHN

09.03.02 «Muadpopmarn; | OIIK-1 : Cocobern npumensts ect | OITK-1.2k : Permaer npodeccronanbsHbIe 3a1a4n
MOHHBIE CHCTEMBI I T¢ | €CTBEHHOHAYYHBIC M OOILEHMHKEHEP | ¢ IpUMEHEHHEM eCTECTBEHHOHAYYHBIX U 00LIeH
XHOJIOTHI HbIE 3HAHMSI, METO/IBl MaTEMaTHUeC | HXKCHEPHBIX 3HAHUI
(b-HC) KOI'0 aHaJIM3a U MOJEIUPOBAHUs, TE
OPETUYECKOT0 U SKCIEPHUMEHTAIbH
Oro0 HCCJIeA0BaHUA B IpodeccHoHa
JIbHOW JIESITETIHbHOCTH

Komnerenmus cuntaercst chopMUPOBAHHOM Ha JAaHHOM dTarie B Cliy4yae, eCiIH MOITy4YeHHbIe
pe3ynbTaThl OOy4YEeHHS 10 JUCHUIUIMHE OICHEHBI IIOJIOKHUTENbHO (JIUara3oH KpUTEPHUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciiygae oTCyTCTBHS MOJOXHUTENBHON OICHKM KOMIICTEHIMS Ha JAaHHOM 3Tale CYHUTAaeTCs
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-1 «Crioco6eH npuMeHsTh €CTECTBEHHOHAYYHbIE U
0O0I11enHXEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHUECKOTO aHAJIM3a U MOJIEIMPOBAHUS,
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO MCCIIEIOBAHUS B IPOPECCUOHATBHOMN IS TETLHOCTH

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PeSyJ’ILTaTBI 06y‘leHI/I$I IO TUCHHUITTIMHE

Ko u gopmymupoka unankar | Ko | Tu Kpurepuu ouieHnBanus pe3ynbT
opa JocCTXeHus kommnereHnuu | A [ I aToB 0Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.2k : PemaeT nmpocdeccuo 3H chopMupoOBaBIIIeecs 3HAHUE OC
PI OCHOBHBIX (PU3UYECKUX SBICHH o
HaJIbHBIE 33/1a41 C IPUMEHEHNE an | . HOBHBIX (DPM3MUYECKHX SIBICHUN
1 1 ¥ 32aKOHOB AJICKTPOTEXHUKU
M €CTECTBEHHOHAYYHBIX U 0011 ne 1 3aKOHOB 3JIEKTPOTEXHHUKH

EHHXCHEPHBIX 3HAHUII copMUpOBaBILIEECs yMEHUE HA

HaXOJHUTh JIOTUYCCKUC U Haunbo

v XOJUTH JIOTHIECKHE M HauboIre
Jiee palvoHaIbHbIC TyTH pelle
P | me € PalMOHAJIbHBIE ITyTH PELIECHU
HUS 1 aHaJIu3a (pU3NIecKux 3aj
2 HU s 1 aHaiu3a GU3NIECKUX 3a/1a4,
a4, IMEIOIINX MPaKTHYECKOE TP
e HUMEIOIIUX MPAKTUYECKOE IPUM
UMEHEHHE
CHEeHHE
c(hOpMHUPOBABIINECS HABBIKH BIT
BJIaJICHHUS OCHOBOIIOJIATAIOIINM
aJICHUS] OCHOBOIIOJIAraf0IIUMH
U (pU3MUECKUMH NOHATHAMH, 32
Ha (bU3UUECKUMH TOHATUSAMH, 3aKO
P/ KOHOMEPHOCTSIMH, 3aKOHAMH U
BbI HOMEPHOCTSIMH, 3aKOHAaMH U T€
3 TEOPUSIMHU, YBEPEHHOTO T10JIb30
K OpUSIMH, YBEPEHHOT'O MOJIb30Ba

BaHUs (bHSH‘IGCKOﬁ TEPMHUHOJIO

o o HHUA (1)I/I3I/I‘IGCKOI\/'I TEPMHUHOJIOTH
T U CUMBOJIMKOU

el 1 CHMBOJIMKOMH

Tabnuiia 3amoyHseTCs B COOTBETCTBHUH C pazaenom 1 Pabodeil mporpaMmbl TUCITUTUTMHBI
(Moyist).



3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHUILINHE (MOIYITIO)

KonTtponupyemsle maHUpyeMBbIe pe3

yIbTaTHl 00yUYeHUS

Kontpoaupyemsie TeMBI 1
HCLHTUINHBI

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

Texylmuil KOHTPOJIb

[IpomexxyTouHas aT

3aouHas popma oOydeHHs

P/

3HaHUE : OCHOBHBIX (HU3H
YEeCKHUX SABJICHUH B 3aKOHO
B DJIEKTPOTEXHHUKH

1.1. Dnexrpuueckuii 3aps
Il ¥ HalPSDKEHHOCTB 3JIEK
TPHYECKOTO MO 3aKOH
Kynona u npunnun cynep
MTO3UIHN. DIIEKTPUICCKUN
noreHuuain. CBsi3p Hanps
YKEHHOCTHU ¥ OTECHIMAIA.
Brruucnenue noreHyuana
110 HarnpsikeHHocTH. IloTto
K BEKTOPa HaNPsHKEHHOCT
U M 2JIeKTpOCTaTH4ecKas
teopeMa ["aycca.

1.2. TIpOBOAHUKH B DJIEKT
pHUYECKOM TToJie. DICKTPH
yeckas éMkocTh. KoHmenc
aTOPBIL. DIEKTPOCTATHYEC

KHe cBoiicTBa BemecTs. 11
onspuzanus. [Ipe30371eKT

PHYECTBO, IIUPOIICKTPAY

€CTBO U CETHETORIEKTPUY
€CTBO. DJIEKTPUIECKUI TO
k. Cuita TOKa M IJIOTHOCT

b ToKa. 3akoH Oma.

1.3. CroponHue cuisl, O
JC. Ilpasuna Kupxroda.
3akon [xoyns-Jlenma. IT
PpOLIECChl YCTAHOBJICHUSI T
OKa TIPH 3apsiJIKe U paspsii
K€ KOHJIEHCATOPA.

1.4. MarautHoe nione. Cu
JIBI, TEHCTBYIOIINE B MarH
WTHOM TIOJIC Ha JBIIKYIIH
ecsl 3apsabl 1 TOKA. MarH
UTHOE TI0JIC TOKOB. 3aKOH
buo-Cagapa-Jlamaca. Ma
THUTHOE B3aUMOJIEUCTBUE
3apsA10B U TOKOB. TeopeM
a ['aycca 1st MarHUTHBIX
MoJIeH U TeopemMa O LUPKY
JIiUMU. MarautHoe nose
B BewecTBe. {uamarueru
3M, TapamMarHeTusM u dep
pOMarHeTus3M.

1.5. DnexTpomMarHuTHas u
HAYKIMS, paBwiio JleHna
. CaMOMHIYKIMS ¥ HHITYK
THUBHOCTb, SIBJICHHSI TIPH 3

AMBIKAaHWUH U pa3MbIKAaHUU
LenH. DHePTHs JIEKTPHY

€CKOT'0 M MAarHUTHOTO TT0JT

TeCTaLus
OKJIaJI, COOOIICHHI
Hoxknar, it Teer
e

IIpakTrueckas pabo

p p Tect
Ta

OKJIaJI, COOOIICHHI

A o B Tect
e

IIpakTrueckas pado

P p Tect
Ta

OKJIaJI, COOOIICHH

A a t Tect
e

IIpakTuueckas pado

p p Tect
Ta

OKJIaJI, COOOIICHH

A A m Tect
e

IIpakTuueckas pado

p p Tect
Ta

OKJIaJI, COOOIIEHHN
Hoxnan, it Tecr
e

IIpaktrueckas pado

P p Tect

Ta




s1. [I10OTHOCTB ¥ MOTOK 3H
€prHH.

1.6. DaexTpudyecKue TOKU
B Metayutax. Dddekt Xon
Ja. DIIEKTPOHHAS AIMUCCH

sI. DNEKTPUYECKUE SBIICHU
sI B KOHTaKkTaX. KoHTakTH

ast pa3HOCTh [TOTEHIIUAIOB
. SIsnenue IlenpThe. Dmnek
TPUYECKHUE SBJICHHS B I1OJT
yIpoBoAHMKaX. P-n mepex
on. KonebarenbHblil KOHT
yp. CBOOOIHBIE U BEIHYX

JICHHBIE AJIEKTPUUECKHE K

oJnebaHusl.

Jloknan, cooOIeHn

PJ12

VYMeHHUe : HaXOIUTh JIOTH
Yeckue U HauboJjiee parmo
HaJIbHBIC YTH PELICHHS 1
aHanu3a GU3NYECKUX 3a.
a4, UMCIOIINX IMMPpaKTU4€eC
KOE€ PUMEHCHHUE

1.1. DnexTpuueckuii 3aps
Jl 1 HaTIpS’KEHHOCTh 3JIeK
TPUYECKOTO MOoJIs. 3aKOH
Kynona u npuHuIun cynep
MO3UIHHU. DIEKTPUIECKUN
noteHIMan. CBs3b HaIps
KEHHOCTHU M OTCHINANIA.
Brruncnenue noTeHnuana
1o HampspxeHHocTH. [Toto
K BEKTOPa HANPSHKEHHOCT
U | 3JIEKTPOCTaTHYECKas
TeopeMa ['aycca.

1.2. TIpoBOIHUKY B 3JIEKT
pUYECKOM MoJie. DIEKTPU
yeckas EMKocTh. KoHeHe
aToOpBI. DJIEKTpOCTaTHYEC

Kue cBoicTBa BemecTs. [1
onsipusanus. I1be303mekt

pUYECTBO, MHUPOIIEKTPUY

€CTBO M CETHETOAICKTPHY
€CTBO. DJIEKTPUUECKHUNA TO
k. Crita TOKa ¥ IIIOTHOCT

b TOKa. 3akoH OMa.

1.3. CroponHue cuiibl, D
JAC. Ipasuna Kupxroga.
3akoH Jxoyns-Jlenua. I1
polecchl YCTaHOBJIECHUS T
OKa ITpH 3apsisike U pa3psn
Ke KOHJICHCATOopa.

1.4. MaruutHoe nosie. Cu
JIbI, IGCTBYIONIUE B MarH
WUTHOM I10JIE Ha JIBIKYIIIN
ecs 3apsibl ¥ TOKU. Maru
UTHOE I10JIE TOKOB. 3aKOH
buo-Capapa-Jlannaca. Ma
THUTHOE B3aUMOJEHCTBHE
3apsA0B U TOKOB. Teopem
a ['aycca /Uit MarHUTHBIX
roJied U TeopeMa 0 LIUPKY
JIiUMU. MarautHoe nose
B BemiecTBe. [[namaruetn
3M, TapamMarHeTusM u dep
pOMarHeTus3M.

1.5. DaexTpomaraHuTHas 1
HAyK1Ms, npasuio JIeHna

Tect
e
IIpaktuueckas pado
P p Tect
Ta
OKJIaJI, COOOIIEHN
A ? t Tect
e
IIpaktuueckas pado
p p Tect
Ta
OKJIaJI, COOOIIEHHN
A > t Tect
e
IIpaktuueckas pado
p p Tect
Ta
OKJIaJI, COOOIIEHHN
Hoxnan, it Tecr
e
IIpakTrueckas pabo
P p Tect
Ta
OKJIaJI, COOOIIEHHN
Hoxnan, it Tecr
e
IIpakTrueckas pado
p p Tect
Ta
OKJIaJI, COOOIICHH
A a t Tect

(&




. CaMOMHIYKIMS ¥ HHIYK
THUBHOCTb, SIBJICHHSI IIPH 3
aMbIKaHUH U pa3MbIKaHUU
LenH. DHePT s AIEKTPHY
€CKOTO W MarHUTHOTO T10JI
s1. [I10THOCTH ¥ NOTOK 3H
€prum.

[pakTudeckas padbo

1.6. DnexTpuuecKue TOKN
B MeTajutax. J¢ ekt Xox
71a. DIEKTPOHHAS SMUCCH

sI. DNEKTPUYECKUE SBJICHU
sI B KOHTaKkTaX. KoHTakTH

ast pa3HOCTh [TOTEHIIMAJIOB
. SIenenue IlenpThe. Di1ek
TPUYECKHE SBICHHS B I10JI
ynpoBoaHuKax. P-n mepex
on. KonebarenbHblil KOHT
yp. CBOOOIHBIE U BEIHYX

JICHHBIC JIEKTPUUECKHE K

oneOaHus.

PJ13

HaBbIk : B1aneHus 0CHOB
OTIOJTATAFOIUMH (hHU3HIEC
KUMH MTOHATHUSIMH, 3aKOHO
MEPHOCTSIMH, 3aKOHAMH U
TEOPHUSIMH, YBEPEHHOTO II
0JIb30BaHHs (HPU3UYECKOM

TEPMHHOJIOTUEN U CUMBO

JINKOU

1.1. Dnexrpuueckuii 3aps
Jl ¥ HATIPSDKEHHOCTB 2JIEK
TPUYECKOTO MOJIA. 3aKOH
Kynona u npuHLIun cynep
MO3UIHHU. DIEKTPUIECKUN
noteHIuan. CBs3b HaIps
JKEHHOCTH U MOTEHIINAIA.
Beruncnenue nmoreHnuana
110 HamnpsikeHHocTH. I1oTto
K BEKTOpa HAMPSKEHHOCT
U 1 JJIEKTPOCTaTHYeCKas
teopeMma ["aycca.

1.2. TIpoBOIHUKY B 3JIEKT
pHUYECKOM TToJie. DIECKTPH
yeckas éMkocTh. KoHmenc
aTOPBL. DIEKTPOCTATHYEC

KHe cBoiicTBa BemecTB. [1
onsipusanus. [1be303mekt

pUYECTBO, TUPOIIEKTPUY

€CTBO U CETHETORJIEKTPUY
€CTBO. DJIEKTPUIECKUI TO
K. Cuja TOKa | IJIOTHOCT

b TOKa. 3akoH OMa.

1.3. CroponHue cuisl, O
JC. Ipasuna Kupxroga.
3akoH Jxoyns-Jlenua. I1
polecchl YCTaHOBJIEHUS T
OKa TIpH 3apsiJKe U pa3psm
K€ KOH/ICHCATOPA.

1.4. MarsutHoe 1ojre. Cu
JIBI, TEHCTBYIOIINE B MarH
WTHOM TI0JIC Ha JIBIIKYIIU
ecs 3apsi/ibl ¥ TOKU. Marx
HWTHOE I10JIE€ TOKOB. 3aKOH
buo-CaBapa-Jlamnaca. Ma
THUTHOE B3aHUMOJIeliCTBHE
3apsA10B U TOKOB. TeopeM
a ['aycca uist MarHUTHBIX
1oJied U TeopeMa 0 LUPKY
JISIA. MarauTHoe 1ose
B BemlecTBe. JmamarueTu

Tect
Ta
OKJIaJI, COOOIIIEHN
A ? t Tect
e
IIpakTuueckas padbo
P p Tect
Ta
OKJIaJI, COOOIIEHH
Hoxknan, il Teer
e
IIpakTuueckas padbo
p p Tect
Ta
OKJIaJI, COOOIIEHHN
A ? t Tect
e
IIpakTrueckas pabo
P p Tect
Ta
OKJIaJI, COOOIICHH
A a t Tect
e
IIpaktrueckas pado
p p Tect
Ta
OKJIaJI, COOOIIEHHN
Hoxnan, it Tecr
e
IIpaktrueckas pado
p p Tect

Ta




3M, MapamartHeTism u dep
pOMarHeTusMm.

1.5. DnexTpomMarHuTHas u JTlokyiaz, cooOImeH
HIyKIwus, ipasuio Jlenna | o Tecr
. CaMOMHIYKIIUS ¥ HHAYK

TUBHOCTbD, SIBIICHUS TPU 3
aMBIKaHUH U Pa3MbIKaHUH
nerm. DHeprus onextpiy | IIpakrndeckas pa6o
€CKOT0 M MarHuTHOrO 1o | Ta

s1. II1OTHOCT M MOTOK PH
eprHH.

Tect

1.6. DnexTpudecKkue TOKU JloKna, cooOImeH
3
B Metamnax. Dddext Xon | o Tecr

71a. DIEKTPOHHAS SMUCCH

sI. DNEKTPUUECKUE SIBIICHH
s B KOHTakTaX. KoHTakTH
asi pa3HOCTh MOTEHIHAJIOB
. SIBnenue IlenbThe. Diek
TpHuecKue sABNeHus B oy | IIpaKTudeckas pabo
ynpoBoaHukax. P-n nepex | T

on. KonebaTenbHbIM KOHT
yp. CBOOOIHBIE U BEIHYX
JIEHHBIE AJIEKTPUUECKHUE K
osie0aHus.

Tect

4 Onucanue npoueaypbl OCHUBaAHUA

KadecTBO copMHpOBAaHHOCTH KOMIICTCHIIMA Ha JaHHOM OJTale OICHUBACTCS I10
pe3y.]'II)TaTaM TCKYHII/IX H HpOMe)KYTOqHBIX aTTGCTaIII/If/'I HpI/I IIoMouIn KOHH‘ICCTBCHHOﬁ OLICHKU,
BhIpOXEHHOW B Oayutax. MakcumaibHas cymMmMma 0ajUloB 1O TUCHHIUIMHE (MoIyito) paBHa 100
Oasam.

. O1eHOYHOE CPEICTBO

Bun yueOHol et

IIpakTnuec
€JIbHOCTH Tect Hoxman Hroro

Kas paboTa
Jlexun 10 10
IIpakTuueckue 3aH 60 60
SITUS
IIpomexyTouHas a 20 20
TTECTaIys
CamocTosTenpHas 10 10
pabora
Hroro 60 20 20 100

CyMmMma 6aioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BUJIaM YUY€OHOH JACSATEIHHOCTH B paMKax
JTUCITUTLINHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gano
Or1ieHKa 110 TPOMEX
" YTOUHOH aTTecTalnu XapaxkTepucTiKa KadyecTBa chOPMUPOBAHHOCTH KOMITETEHIINT
MO TUCIAILIN "
HE
CTyzieHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCILMILTHHAPHBIX KOMIICTEHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U ITyOOKOe 3HaHHE y4eOHOro MaTepuana
o191 510 100 «3a4YTeHO» / » YCBOWII OCHOBHYIO JIUTEPATYpY H 3HAKOM ¢ JIOTIOJTHUTENBHO TNTEepaTypoil, pekome
«OTIINIHO H/IOBaHHOU IIPOTPaMMOii, yMeeT CBOOOIHO BEIMONHATE MPAKTUIECKHE 3aJaHUs, MIPeJ
YCMOTpEHHBIE TTPOTrPaMMOH, CBOOOIHO ONEpHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, TIPIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIMI: OCHO
76 10 90 «3a4TeHO» / BHBIC 3HAHUsI, yMEHUs OCBOCHBI, HO JOIYCKAIOTCSI HE3HAYNTEIbHBIE OIIMOKH, HETOUH
oT /b A0 «XOPOILO» OCTH, 3aTpyJHEHHs IPY AHATTUTUYECKUX OIepaLusX, IepeHoce 3HaHU| U yMEHUH Ha H
OBBIE, HECTAHJAPTHBIE CUTYAIUH.




CTyzieHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIMI: B X0

«3auTeHo» / Jie KOHTPOJIBHBIX MEPOTIPUATHI AOMYCKAIOTCS 3HAYNTENbHBIE OIIUOKH, IPOSIBIAETCS O
ot 61 mo 75 «yIOBJIETBOPUTEND | TCYTCTBHE OTAECNBHBIX 3HAHUH, yMEHUH, HABBIKOB [0 HEKOTOPBIM AUCIUILTMHAPHBIM K
HO» OMIIETEHIIUAM, CTYACHT UCIIBITHIBACT 3HAUUTENbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHU

1 3HaHUSIMH U YMCHUSAMU IIPU UX IEPEHOCE Ha HOBBIC CUTYaAIlUH.

«He 3a4TeHO» /

oT 41 o 60 «HEYIOBJIETBOPUTE
JIBHO»

«HE 3aUTEeHO» /

ot 0 1o 40 «HEYJOBJIETBOPHTE

JIBHO»

VY crynenra He cpOPMUPOBAHBI AUCLUIUIMHAPHBIE KOMIIETCHIIUH, IPOSIBISETCS HEI0C
TaTOYHOCTb 3HAHUH, YMEHUH, HABBIKOB.

,HI/ICIII/IHJ'II/IHapHBIe KOMIICTCHIIMU HC C(i)OpMPIpOBaHBI. HpOS{BJ’IHeTCH TIOJITHOC WJIM MpaK
TUYECKH ITOJIHOC OTCYTCTBUE 3HaHPII>1, yMeHHfI, HAaBBIKOB.

5 HpnMepnble OLICHOYHBIC CpEeACTBA

5.1 Ilepeyens TeM NOKJIAA0B, COOOILIEHUIT

JleficTBHE Ha PaCCTOSIHUU U I10JIEBOE B3aUMOJICHCTBUE
Teopema UpHiioy
DNEKTPUUECKOEe U MarHUTHOE T0JIe 3eMIIU
CBepXMIpoOBOIHUKH U UX MarHUTHBIE CBOMCTBA
ABTOKOJIC0aHUS B SJICKTPUUYECKUX IIETISX.
CaoiicTBa ObICTpONIEpeMEHHBIX TOKOB. CKUH-3(PEeKT
. [IpuHIMITBI paAOCBA3U

Kpamkue memoouuecxue ykazanus

Jloknan mpencTaBisieT coOoi myOiamyHOE COOOIIeHUe, MPEAIoiararniee pa3BepHyToe
U3IIO’KEHUE Ha OMpeesieHHYI0 TeMmy. J[okmax — 9TO BHJ CaMOCTOSITeNbHON paboThl, KOTOPBIN
CHOCOOCTBYeT (OPMHUPOBAHUIO Y CTYACHTOB HABBIKOB HMCCIIEIOBATENLCKON pabOTHI, pacuIupseT
MO3HABATENIbHBIC HHTEPECHI, IPUYUAET KPUTHUECKU MBICTUTh.

[loaroroBka nokiaga NpeanoaaraeT CleayroIInue ITarbl:

1. Onpenenenue uenu Aokiaga — UHGOPMUPOBATH, OOBSCHUTH, OOCYIUTH YTO-TO
(mpobiiemy, perienue, CUTYaIHo | T.I1.).

2. [Moxbop mia nokiiaga HEOOXOAUMMOro MaTepuana U3 JTUTePaTypHBIX UCTOYHUKOB.

3. CocraBiieHHe€ MIaHa JTOKJIa/1a, pacipeiesieHne COOpaHHOro MaTepralna B He0OX0uMOit
JIOTUYECKOM MOCIIEI0BATEIbHOCTH.

4. Komno3unmonHoe oopmiieHue 10KIa1a B BUJE 3JEKTPOHHOM Mpe3eHTaIiH.

[TocTpoenue AokIaia BKIOYAET TPU YaCTH: BCTYIUIEHUE, OCHOBHYIO YacTh U 3aKJIIOYEHHE.

Berymiienne conepuT: pOpMyIUpOBKY TeMbl JOKJAJa; aKTyalbHOCTb TEMbI; aHAJIN3
JIUTEePATypHBIX UICTOYHUKOB (PEKOMEHIyeTCs UCIIOJIb30BaTh JaHHBIE 3a TOocIeAHNe 3-5 J1eT).

OcHOBHasl YaCTh COCTOUT W3 HECKOJBKUX Pa3J/ie€lOB, NOCTENIEHHO PAaCKPBIBAIOIUX TEMY.
Ecniu HeoOxommmo, A OOOCHOBAaHUS TEMbBI HCIIONB3YeTCS CChUIKA Ha HWCTOYHUKH C
JIOKa3aTeJIbCTBAMU, B3STBIMH M3 JUTEPATYpPHI (IIMTUPOBAHUE aBTOPOB, yKazaHue 1udp, GakTos,
omnpenenenuit). W3noxkeHne wmarepuana JOMHKHO OBITh  CBSI3HBIM, [OCIEAOBATEIbHBIM,
nokazatenbHbIM.  (Crioco0 W3NIOKEHUs Marepualia JUisl  BBICTYIUIEHHS JIOJDKEH HOCHTH
KOHCIIEKTUBHBIN UITN TE3UCHBIN XapaKkTep.

B 3axiroueHun moaBoasSTCS UTOTH, (POPMYIUPYIOTCS TIIABHBIE BBIBOJIBI, TIOTYEPKUBACTCS
3HAUEHUE PACCMOTPEHHON TPOONEeMbI, TMpEANaraloTcsl camble BaXXKHBIE TMPAKTHUYECKUE

NookrwnpE

PEKOMEHJAIINH.
O0beM TekcTa T0KIa/1a JOHKEeH OBITh pacCUYUTaH Ha IPOM3HECEHHUE IOKJIa/1a B TeUeHue 7-
10 munyT.
IlIxana oyenku
OneHka babl Onucanue
CTleeHT ITOJIHO pAaCKpPbIBACT TEMY AOKJIaJa, BJIaACET TEPMUHOJIOI'NIECKUM allnapaTtoMm, JIOTHIH
5 16-20 O U TTOCTIE€A0BATCIbHO U3JIara€T MaT€pual, MOKET 000CHOBAThH CBOH CYXKICHUA, IPUMEHUTDH 3HA
HUA Ha TIPAKTUKE, NIPUBECTU H606XOIII/IMI>IC IMPpUMEPHI HE TOJIBKO U3 y‘{€6HI/IKa, HO U CaMOCTOATEC
JIbHO c(hOPMYIIMPOBAHHBIE




CTyzieHT MOJHO PAaCKPBIBAET TEMY AOKJIaga, TPAMOTHO HCHONb3yeT TEPMUHOIOINUECKU ammap

aT, JIOTHYHO U TIOCIIEZIOBATENBHO U3JIaracT MaTepuai, MOKET 000CHOBATh CBOU CYXICHUS, TIPUB
€CTH He0OXOIMMBbIE IIPUMEPBI HE TOJIBKO M3 YUeOHHKA, HO U CAMOCTOSATENILHO CHOPMYIMPOBAHH
bl€, HO JIOMYCKAeT OJJHY-ABE HETOUHOCTH B OTBETE

11-15

CTyzeHT pacKpbIBaeT TeMy JIOKJIaza, oOHapy>KMBaeT 3HAHHE M TIOHUMaHHE OCHOBHBIX ITOJIOXKEH
Wil JTaHHOU TEMBI, HO M3JIaraeT MaTepHall HeIIOJIHO U JIOIyCKaeT HETOYHOCTH B OIIPEICIICHUH T10
6-10 HATHH WM (OPMYINPOBKE BEIBOIOB; HE YMEET JOCTaTOYHO TITyOOKO U JOKa3aTeIbHO 000CHOBA
Th CBOM CYXXICHHS U PUBECTH CBOU IIPUMEPBI, H3/1araeT MaTepHall HeMoClIeI0BaTeNbHO, HEJ0C
TaTO4YHO CBOOOHO BJIa/ICeT MOHOJOTHYECKOH peybio

CTyIeHT HerfmyO0OoKo pacKphIBaeT TeMy, OOHapy>KUBAaeT He3HAHHUE OOJIbILECH YaCTH COOTBETCTBY

IOIIETO BOMPOCA, IOMYCKaeT OMNOKN B ()OPMYIIMPOBKE OIpeeIeHII 1 BEIBOIOB, HCKaXKAIOIINE
UX CMBICII, OECIIOPSIIOYHO M HEYBEPEHHO U3JIaraeT MaTepyal, He YMEeT 1aBaTh apryMEeHTHPOBa
HHBIE OTBETBHI, IOITyCKAaeT Cephe3HbIC ONIMOKH B COJICPIKAHIH OTBETA.

0-5

5.2 Ilpumepsl 3a1aHUI 1J151 BHINOJHEHHS MPAKTHYECKHX PadoT

1.

ok w

©ooNe

11.
12.
13.

14.
15.
16.

17.
18.

DNEeKTPUYECKHUH 3apsil U HAMPSHKEHHOCTH AJICKTpUUECKoro mojst. 3akod Kymona u
MPUHIUI CYTIEPIIO3ULINH.

DnekTpuueckuii moreHnuain. CBsa3b HANPSHKEHHOCTH M TIOTCHIIMAIA. Berauciienne
MOTEHIMANA 110 HAMIPSKEHHOCTH.

[ToTok BekTOpa HAMPSKEHHOCTH U AJIEKTpOocTaTUYecKas Teopema ["aycca.
[IpoBOIHUKY B AIEKTPUUECKOM IOJIE. DNeKTpruuecKkas EMKocTh. KoHmeHcaTopsl.
DneKTpocTaTUYecKre cBorcTBa BemiecTB. [lomspusanus. [Ibe303meKTprdecTBo,
MAPOIJIEKTPUYECTBO M CETHETOAICKTPUUECTRO.

OnekTpuyeckuit Tok. Cuia ToKa U IJIOTHOCTh TOKa. 3akoH OMa.

Croponnue cuibl, JJC. [IpaBuna Kupxroda. 3akon J[xoyns-Jlenna.

[Tpoueccrl ycTaHOBJICHHSI TOKA IPU 3apsIKe U pa3psaKe KOHACHCATOpA.
MarunutHoe nosnie. Cuiibl, JEHCTBYIONIME B MATHUTHOM T10JI€ Ha ABUXKYIIUECS 3apsiibl U
TOKH.

. MarautHoe mnose TokoB. 3akoH buo-Casapa-Jlamnnaca. MaruutHoe B3auMoieicTBue

3apsA70B U TOKOB.
Teopema ['aycca 111 MarHUTHBIX IIOJIEW U TEOPEMA O LUPKYJIALIMH.

MarunutHoe nosne B BelecTse. JluamarueTusm, napamarHeTusm U (eppoMarHeTu3M.
3J'I€KTpOMaFHI/ITHa$[ HHIAYKIOWA, IIPaBUIIO .HGHIIa. CaMOI/IH}IyKHI/ISI U NHAYKTHBHOCTD,
ABJICHUS TIPU 3aMbIKAaHUU U PA3MbIKaHUU LIETIH.

3Heprm[ QJICKTPHUYICCKOI0O 1 MArHUTHOT'O ITOJIA. IImoTHOCTE M TOTOK OHCPTHHU.
OnexkTpudeckre TOKU B Metaiax. D¢ ¢ext Xomna. DIeKTpOHHAsS IMUCCHS.
3J'I€KTpI/I‘-I€CKI/I€ SIBJICHUS B KOHTakTax. KoHTakTHasg PAa3HOCTDH MOTCHIIUAJIOB. SIBnienne
IlenbThe.

DneKTpuuecKue SBJIEHUS B MOIYNpOBOAHMKAX. P-n mepexon.

Koneb6arenbHblif KoHTYp. CBOOOIHBIE U BBIHYX/IEHHBIE dJIEKTPUYECKHE KOJIeOaHMU .

Kpamkue memoouueckue ykasanus
Ha BeimonHeHue 0/1HOM MpakTHUECKOi paboThl OTBOJIUTCS HE 00Jiee OTHOTO IBYXYacOBOTO

3aHATUA (BKJ’IIO‘-I&?I 3aTpaTbl BPEMCHU Ha MPOBCACHHUEC MPOMCKYTOYHOI'0 TECTAa HA MOCICAHEM B
y‘{e6HOM nepuoac NpakTUICCKOM BaHﬂTI/II/I). ITocne BEIMOTHEHUS Ka)KJIOI\/'I HpaKTquCKOfI pa6OTBI
CTYACHT AOJIKCH MPECACTABUTH OTUYECT O €€ BBINIOJIHCHUH, a TAKXKE, 110 YKa3aHUAM IIPEIoaaBaTeIAd,
BBITIOJIHUTDE JOIIOJIHUTCIIBHBIC ITPAKTHUYCCKUC 3aJaHUA 110 TEMC HpaKTH‘{CCKOI‘;I pa6OTLI.

LIxana oyenku

No

Bamier Omnucanne

5

CTyzieHT IeMOHCTPHUPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BBINOIHATH MPAKTHIE
54-60 CKH€ 3aJ]aHus, IPEIyCMOTPEHHBIE IPOrpaMMOii, CBOOOIHO OnepupyeT MPUOOPETEHHBIMI YMEH
VSIMU, IPUMEHSIET UX B CUTYalUsIX TOBBIIEHHOH CI0)KHOCTH.

CTyﬂeHT ACMOHCTPUPYET YMEHUA HA CPEIHEM YPOBHE: OCBOUJI OCHOBHBIC YMEHUS, HO JOITyCKa
45-53 HOTCA HC3HAYUTCIIbHBIC OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPHU aHATUTHYICCKUX ON€palusiX, IT
C€pEeHOCC yMeHI/Iﬁ Ha HOBBIC, HECTAHJAPTHLIC CUTyalllu.




CTyzeHT 1eMOHCTPUPYET YMEHHUS U HaBBIKH Ha 6a30BOM yPOBHE: B X0/I¢ KOHTPOJIBHBIX MEPOIIP
USITUH JOMYCKAIOTCS 3HAYUTENbHBIE OIIHOKHY, MPOSIBISIETCS OTCYTCTBUE OTAENIBHBIX YMEHUH, Ha
BBIKOB TI0 JUCIMILUTMHAPHOI KOMIETEHIUH, UCTIBITHIBAIOTCS 3HAYUTEIBHBIE 3aTPYAHEHUS TIPH O
NEepUPOBAHUY YMEHHSMH U IIPU UX MEPEeHOCEe HA HOBBIE CUTYAIHN.

CTyzeHT IeMOHCTPHPYET YMEHHS M HaBBIKM Ha YPOBHE HIDKE 0a30BOTO: MPOSBISIETCS HEJOCTAT
OYHOCTb YMEHHHU 1 HABBIKOB.

1 0-23 CTy/IeHTOM TNPOSIBIISIETCS TIOJTHOE MIIM MPAKTHUYECKH [TOJTHOE OTCYTCTBHE YMEHHI U HaBBIKOB.

3 37-44

2 24-36

5.3 Ilpumepnbl TECTOBBIX 3aJaHUI

DIIEKTPUUYECKOE TTOJIE.

HanpskeHHOCTb 3JIeKTPUYECKOTO TOJIL.

Buibl 31€KTpOTEXHUUECKUX MATEPUAIIOB.

[Tomstpu3arus 1 mpoOoil TUAIEKTPUKA.

Konnencarop.

OneKkTpuyecKas 1elb.

3akon Oma.

KoHTyp 351eKTprUyecKo 1ienu, BEeTBb, y3e.

3akonsl Kupxroga.

0. AKTUBHBIE 3JIEMEHTBI JIEKTPUYECKOH LIETIH.

11. TTaccuBHBIE 3JIEMEHTHI JIEKTPUUECKON LIETIH.

12. DnexTpuyeckoe CONpOTUBICHUE U TPOBOIUMOCTb.

13. PexxuMbl pabOTHI HCTOYHHUKA TUTAHMUS.

14. Buzpl coeluHEHMsI HATPY3KH B AJIEKTPUUECKON LETIH.

15. OcHOBHBIE CBOICTBA U XapaKTEPUCTUKN MAarHUTHOTO I1OJISL.

16. Metonbl npeobpa3zoBaHus U pacueTa JEKTPUUECKUX LEHeH.

17. MeTo/1bl 31EKTPUYECKUX U3MEPEHUH, TIOTPELTHOCTH U3MEPEHUH.
18. 3aBUCUMOCTB 3JEKTPUUECKOTO COMPOTUBIIEHUS OT TEMIIEPATYPHI.
19. Ilepenaya u pacupeaeneHue MEKTPHUECKON IHEPTUH.

20. Pe3oHaHCHBIH pexxuM pabOThl, pE30HAHC TOKOB U HAIIPSKEHUH.

BoOoo~NoOR~WNE

Kpamxue memoouueckue yxazanus

[IpoMexyTOUHBIII TEeCT NPOBOAMTCS BO BpEMsI IOCIETHEr0 B Y4YEOHOM NEpUOAE
npakTudeckoro 3aHsatusa. Tect coctoutr u3 20 TecTroBeIX 3aaHuid. Ha BeImosmHeHue Ttecta
orBogutcs 20 mMuHyT. Bo Bpems mpoBeneHMsI TecTa MCIONb30BaHHE JUTEPATyphl U APYTUX
UH(POPMALIMOHHBIX PECYPCOB JOMYCKAETCS TOJBKO MO TMPEABAPUTEIHLHOMY COTJIACOBAHHIO C

nmpenoaaBaTCjICM.
Llkana oyenxu
Ne Bbansl OnucaHue
5 19-20 IIponeHT npaBUIbHBIX 0TBETOB OT 95% 10 100%
4 16-18 [TponenT npaBmiabHBIX 0TBETOB OT 80 10 94%
3 13-15 [TponeHT MpaBHIBHBIX OTBETOB OT 65 10 79%
2 9-12 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%
1 0-8 IIponeHT npaBUIbHBIX OTBETOB MeHee 45%
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