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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNIINHbBI
51.0.12.03 9nekTpn4ecTBO U MarHeTU3M

1. Wndp n HanmeHoBaHUe HanpaBNeHUsA NOoAroToBKMU/cneunanbHOCTHU:
14.03.02 ApepHble hmnsunka n TexHonormm

2. Mpocdunb nogroToBku/cneymnanmsaumm:
Ana npodunen: dusmka aTOMHOro a4pa 1 YacTuy,

3. KBanudumkauma (cteneHb) BbINnyCKHUKa: 6akanasp
4. dDopma oby4yeHMA: OYHas
5. Kadbeapa, otBevarowas 3a peanusaymio AMCUUNUHBI: Kadeapa obuen omsmkm

6. CoctaBuTENM NporpaMmmbil:
CragHas Hapgexpga NaBnoBHa, kaHanaat pusnko-maTteMaTMyeCcKnx Hayk

7. PekomeHOgoBaHa:
3aceganne HMC dusndeckoro gakynbteta npotokon Ne6 ot 26.06.2020



9. Llenb nay4yeHns ANCLUUNIIUHbI

Llenamn  ocBoeHMs  OUMCUMNIIMHBI  ABMAKOTCA:  O3HAKOMIIeHWEe  CTYOEHTOB C
yHAaMeHTanNbHbIMU OCHOBaMU Y4YeHUS1 06 3MEeKTPUYECKUX U MarHUTHbIX SABMEHUSIX,
MeTo4aMuM pacyé€Ta napamMeTpoB ONEKTPUYECKUX W MarHUTHbIX Mofien wn uenen,
CBOMCTBAX W B3aUMOCBA3WN ONEKTPUYECKMX W MarHUTHbIX MNOSien, a Takke Wux
B3aUMOAENCTBUSA C BELLLECTBOM.

10. MecTo AMCUMNNMHbI B CTPYKTYpe OCHOBHOW obpa3oBaTesibHOW NMporpaMmmbl
(oon)

AvcumnnuHa «3nekTpuYecTBO M MarHeTuaM» OTHOCUTCHA K AucuunnuHam 6Hasoson
yactn uyukna b1 ocHoBHOM obpasoBaTenbHOM NporpamMMbl NOArOTOBKM ©akanaBpoB Mo
HanpasneHuto 14.03.02 «AgepHble duanka u  TexHosorum». [Ons  ocBoeHus
ANCUMNIIUHBL  «QNEKTPUYECTBO M MarHeTuam» HeoOXOAWMbI 3HaHUS, YMEHUS WU
KOMNEeTeHUMN, NOoMNyyYeHHbIe NpU N3ydeHUun cnegyrwmnx aucumniniy: «MatemaTndeckun
aHanunay», «OndbdepeHumnanbHble  ypaBHEHUA», «MexaHunka» - OCHOBHOW
obpasoBatenbHOM nporpaMmmbl GakanaBpa no HanpasneHuo 14.03.02 «AgepHble
dom3nKa 1 TEXHONOTUNY.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUs MO AUCLUNIMHE/MOAYNIO (3HAHUSA, YMEHuUS,
HaBbIKM), COOTHeCeHHble C nnaHnpyemMmbiMnN pe3ynbTataMn OCBOEHUA oGpasoBaTeanoﬁ
nporpamMmmbl (KOMNETeHUNAMN BbINYCKHUKOB):

KomneTeHUust MnaHnpyemMble pe3ynbTaTbl 06y4YeHUst

Kop, HasBaHue

OriK-1 cnocobHocTb ucnonb3oBate B | OMK-1.1. 3HaTb: npeamMeT M OOBEKTbl UW3ydYeHUsd
npodeccuoHanbHoNn 3MNeKTPOAVHAMUKYN; CBA3b INEKTPOANHAMUKNA C APYTUMHN
AeATeNbHOCTM GaszoBble | pasgenamun U3MKM N OPYrMMU HayKamu; COBPEMEHHOE
€CTeCTBEHHOHay4Hble  3HaHus, | obopyaoBaHWe ANs UCCNEeAOoBaHNA 3NeKTPOMarHUTHbIX
BKMOYas 3HaHWMA O npeameTe W | nonewm; NCTOPUYECKUIA nyTb pasBuTUS
obbeKkTax M3yyeHusl, MeTodax | 3NEKTPOSUHAMMKM.

nccneaoBaHus, COBPEMEHHbIX
koHUenumusax, gocTmwkeHusax u | OMK-1.2 ymeTb: npuBoAWTb MPUMEpPbI, CBS3aHHbIE C
OrpaHNYeHUsIx €CTECTBEHHbIX | NPOSIBNIEHNEM 3aKOHOB 3NIEKTPOANHAMMUKM.

Hayk (nNpexge BCero Xumuw,
6uonorun, akonormu, Hayk o | OMK-1.3. Bnagetb (MMeTb HaBbIK(M)): B 0ObACHEHUN
3emrie 1 yenioBeke) OCHOBHbIX METOAOB WCCNEeAoBaHWUsi, NMPUMEHSEMbIX B
aneKkTpogvHamuKke

12. O6bem gMcuMNNUHbI B 3a4€THbIX eguHMuax/yacax B COOTBETCTBUU C y4EOHbIM
nnaHom — 5/180.

d)opma HpOMe)KYTO‘-IHOﬁ aTTecTaulmm 3K3aMeH.

13. Buabl yye6HOM paboTbl

TpynoeMKocTb (4Yachl)
Mo cemecTpam
Bug yue6Ho paboThi B Tom uncre 8 P
BCGFO NHTEepPaKTUBHOU
dopme 3
AyOouTOpHbIE 3aHATUSA 144 144
B TOM yucne: 34 34
neKkumm
npakTnyeckne 34 34
nabopaTtopHble 34 34
CamocTodaTenbHas paboTta 42 42
dopMa NpoMEXYTOUYHOM 36 36
aTTectauum (3k3, 3, K(2))

WToro: 180 180




13.1 CopgepxaHue pa3genoB AUCLUNIINHDI:

Ne
n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CopepxaHue pasgena guCunnIvHbl

1. Jlekuum

BeepeHue.
OneKkTpoMarHuTHble
B3aMMOJENCTBUS.

CpaBHeHMe cun 3MeKTPOMarHMTHOrO B3anMOAENCTBUS C M3BECTHLIMMU
B3anmMoaencteuamMn. Ponb aneKTpoMarHMTHbIX B3aMMO4ENCTBUI B
npupoae. Mukpockonnyeckne Hocutenu 3apsaoB. MIHBapnaHTHOCTb
3apsga.

aﬂeKTpOCTaTVI Ka.

3akoH KynoHa. Moneas TpakToBKa 3akoHa KynoHa.
OnekTpocTtatuyeckoe none. HanpsXeHHOCTb 3NEeKTPUYecKoro nons.
MpuHuun cynepno3suumn nonen. [llone pgunonsa. [1oTok BekTopa
HanpshKeHHOCTM anekTpocTatudeckoro nonsi. Teopema OcTporpagckoro-
[aycca B WHTerpanbHon wn AauddepeHumancHon dopmMax un ee
npMMeHeHVe K pac4yeTy nonewn. Pabota B amekTpocTatMyeckom Mnorne.
CkanspHbin noTeHuman. MoTeHuman TodeyHoro 3apsga. Hopmuposka.
PasHocTb noTeHumanoB. [pagueHT noTeHUMana W HanpsXKeHHOCTb
anektpudeckoro nond. CkansgpHbin  nNoTeHUMan npu  Hanuyuu
ON3IEKTPUKOB. OnekTpunyeckoe cmelleHne (MHOYKUMS) "
anddepeHumnansHas dopmMmynupoBka Teopembl OcTporpaackoro-laycca
ANsi 9NeKTpu4Yeckoro cmelleHns. [dnanektpuyeckass npoHMLAEeMOoCTb,
OnanekTpnyeckas BOCNpUMMYNBOCTb.

npOBO,D,HI/IKVI N ANIJNTEKTPUKN B
ANeKTpn4eckom none.

[MpoBOAHMKKM B anekTpocTaTtudeckom nose. one BHyTpU 1 Ha
NoBEPXHOCTM NPOBOAHMKA. PacnpeaeneHue 3apsaa u cun no
NOBEPXHOCTM NPOBOAHMKA. DNeKkTpocTaTuyeckas 3alymTa.
ONeKTPOEMKOCTb YeMHEHHOIO NPOBOAHMKA, CUCTEMA MPOBOLHUKOB,
B3anMMHasi eMKOCTb. [nockun, cpepnyecknin n uMnmMHAPUYECKNI
KoHaeHcaTopbl. MonekynsipHasi KapTUHa Nonsapm3aumm QUINeKTPUKOB.
MonspHble 1 HenonApHbIE AN3ANEKTPUKM. MexaHn3ambl nonspuaaumm.
BekTop nonspusaumm (Monspu3oBaHHOCTb) AUIMEKTPUKA.
MonspusaunoHHbIe NOBEPXHOCTU U O6beMHbIE 3apsabl, U UX CBSA3b C
BEKTOpOM nonsipusaumu. lNpenomneHne cunoBbiX IMHUIA Ha rpaHnLe
Mexay pasnmyHbIMU ananekTpukamm. CerHeToaneKTpuKu.
Mbe3oanekTpukn. dnekTpocTpukums. MNMupoanekTpukn. Cunel,
AeNCTBYIOLLME Ha ANINEKTPUK Y NPOBOAHNWK, MOMELLEHHbIE BO BHELUHeEe
anekTpuyeckoe nomne. AHeprus B3auMogeNCTBUSA TOHEYHbIX 3apsaoB,
3HEPIrns 3apsbKeHHbIX NPOBOAHMKOB. QHEPIrUs 3NEKTPUYECKOro Nofisi.

[MOCTOSAHHBIN SNEKTPUYECKNI
TOK

Cwvna 1 NNOoTHOCTb 3MEeKTPUYECKOrO ToKa. YpaBHEHME HENPEPBLIBHOCTU U
ycrnosue ctaumoHapHoro Toka. 3akoH OMa Ans ogHoOpoAHOro
npoBogHuKa. ConpoTueneHne NpoBoAHUKOB. 3aBUCUMOCTb
conpoTuBneHus oT TemnepaTtypbl. 3akoH OMa Ans HeoAHOPOAHOTO
yyacTka uenu. O6o6LweHHbIn 3akoH Oma. AuddepeHumansHasa dopma
3akoHoB Oma n [xoyns-JleHua. CtopoHHue cunbl. QC. JInHelnHble
uenw. NMpasuna Kupxroda.

CTaLI,I/IOHaprIe MarHuTHble
nons.

OnbIT 3pcTeaa, onbIT Modde. PaboTel Amnepa. MarHutHoe
B3auMOJeNCTBUE INEMEHTOB TOKa, Noresasi TpakToBka. Bektop
MarHUTHOM MHAYKUMK. MpuHUMN cyneprno3uuuun nonen. Teopema
Ocrtporpagckoro-laycca onsi Bektopa B. 3akoH Amnepa. 3akoH buo-
CaBapa-Jlannaca v ero npumeHeHve K pacdeTy MarHUTHbIX Nosen.
Teopema 0 LUMPKYNSLMM BEKTOPA MarHUTHOW MHAYKLUMU NO 3aMKHYTOMY
KOHTOpPY 1 ee npumeHeHne. BuxpeBon xapaktep MarHMTHOro Nonsi.
PenatueucTtckas npupoaa marHuTHoro nonsi. Cuna u MOMEHT cun,
OENCTBYIOLLMX Ha KOHTYP C TOKOM B MarHUTHOM nosne. MarHuTHbIn
MOMEHT KOHTypa C TokoMm. PaboTa npu nepemeLLeHnn KOHTypa C TOKOM.
[BuxeHne 3apsKeHHbIX YacTUL, B 9NEKTPUYECKOM U MarHUTHOM MOMSIX.
Cwuna JlopeHua. Oddekt Xonna.

CBoWcTBa MarHeTUKOB.

MonekynapHas kapTvHa HamarHUIMBaHUSA MarHeTUKOB: Ana- U
napamarHetTunsm. lNpupoaa guamarHetTnama. Metoabl UsmepeHus
MarHuMTHOM npoHuuaemMocTu. Bektop HamarHnymeaHus. MarHutHas
WHOYKUMSA B BelecTBe. TOKM HaMarHn4mMBaHus. Hanpspk€HHOCTb
MarHUTHOro noss. 3akoHbl MarHUTHOIO NMoJSis B MarHeTukax. MarHuTHoe
nose nNpv Hanu4un marHeTukoB. MonekynsipHble, 06 bEMHbIE U




NOBEPXHOCTHbIE TOKW. MarHuTHasi BOCNpUMMYMBOCTL Y MarHUTHas
npoHuuaemocTb. PeppomarHeTukn. 'uctepeanc. OctatodHas
HamarHmveHHocTb. 3akoH Kiopu. MNprMeHeHne MarHeTUKOB.

MmpomarHuTHble aheKTbI.

MarHuTHaa mogenb atoma. Op6VITaJ'IbHO€‘ rMpomMmardHMTHoe OTHoLWeHne
ANEKTPOHa. MarHutomexaHunyeckune siBrieHust. CnuH AJ1IEKTPOHa n
napamMmarHeTmu3m.

3neKTpomarH UTHaA nHOyKUunaA

MHAYKUMOHHBIN TOK. 3aKOH 3nekTpoMarHUTHOM uHaykumumn ®apages.
3.0.C. nHaykumn. Mpaeuno JleHua. ABneHne camonHayKLuumn un
B3aMMHOW MHAYKUMK. KoadhdmumeHTbl camo- 1 B3anmonngykuumn. 34C
camonHAaykummn. Tokm dyko. MHOYKTUBHOCTL coneHouaa. Buxpesoe
anekTpuyeckoe norne. CknH-adpekT. MarHnTHasi aHeprus NpoBoAHMKA C
TOKOM N SHEPIrUSs MarHUTHOIO NONsi. QHEPrus CUCTEMbI NMPOBOAHUKOB.
MpakTnyeckne NpUNoXeHUsi ANEKTPOMarHUTHOW MHAYKLMW.

YpaBHeHus Makceenna.
OcHoBHble CBOWCTBa
3MNEeKTPOMarHNTHOro Nons.

Tok cmelleHuns. YpaBHeHua MakcBenna B UHTerpanbHom n
anddepeHumnansHonM hopmax kak 0606LeHNne OCHOBHbIX OMbITHbIX
dakToB, UX PU3NYECKUN CMbIcn. BbiBOA BONHOBLIX YpaBHEHU NS
nonen E n H n3 ypaBHeHnin MakcBenna. QnekTpoMarHMTHbIE BOJTHbI, UX
norny4YyeHvne, CBOWCTBa ¥ NpuMeHeHne. [onepeyHocTb
3MNEeKTPOMarHUTHbIX BOSTH. [apMOHMYecKas aneKTpoMarHMTHasi BOfHa U
eé basoBas CKOpPOCTb B Bakyyme 1 B BellecTBe. CTosune
3MNEeKTPOMarHNTHbIE BOMHbI. [BMKEHNE SNEKTPOMarHUTHON 3HEPIuun.
BekTop YmoBa-lMonHTMHra. 3akoH COXpaHeHWs SHeprum
3NeKTpOMarHuTHoro nons. [JaBneHune n MMnynbC 3NeKTPOMarHUTHOM
BOJHbI.

10

[MepeMeHHbIN TOK

MeToa KBasMCTauMOHapPHbIX TOKOB, KPUTEPUIA KBa3UCTaLMOHAPHOCTH.
MonHas uenb nepemMeHHOro Toka. MimnegaHc. Pe3oHaHC HanpspkeHni n
TOKOB. MeToa BEKTOPHbIX AMarpaMm U KOMMMEKCHbIX amnnutyd. Pacyet
NMHeNHbIX Lenen. Pabota 1 MOLLHOCTb NEPEMEHHOIO TOKA.

11

OneKTponpoBOAHOCTb.

Mpupoaa Hocutenen Toka B MeTannax. Knaccuueckas teopus
3MEeKTPONpPOBOAHOCTU U ee 3aTpyaHeHus. [ToHATMe O 30HHON Teopum
TBepAblX Ten. HepreTuyeckne 30Hbl MeTansos, MONYNPOBOLHMKOB,
ananektpukoB. CobCTBEHHasa 1 NpMMecHas NpoBOAMMOCTb
nonynpoBOAHWKOB. [IOHOpPbLI 1 akuenTopbl. TemnepaTtypHas
3aBUCUMOCTb NPOBOAUMOCTM MONYNPOBOAHMKOB.

12

KoHTaKkTHble ABneHns

KoHTakTHas pa3HOCTb NOTEHLMANoB. TepMOarekTpu4eckne aBneHus.
Beinpsimnsiowme AencTBus NonynpoBOgHUKOBOrO KOHTaKTa.
[MonynpoBOAHUKOBLIN ANO4 U TPaH3UCTOP.

13

TepMoanekTpoHHast aMUCCUS.
OneKTpuyecKknii ToK B rasax

TepmoanekTpoHHast aMuccus. 3akoH Tpex BTOPbIX. YpaBHEHUS
PuyapgcoHa n PuyapacoHa-[awmeHa. QnekTpoHHbIE NTaMmnbl.
PekombuHaums. OnNeKkTpoHHO-NoHHas nasnHa. OCHOBHbIE TUMbI
rasoBoro paspsiga, nnasma.

2. MpakTnyeckue 3aHATUS

aﬂeKTPOCTaTl/I Ka

3akoH KynoHa. HanpsbkeHHOCTb anekTpuyeckoro nons. [puHumn
cynepno3uuuun noren. MNone gunons. MNOTOK BeKTopa Hanps»KeHHOCTU
anekTpoctatudeckoro nons. Teopema Octporpagckoro-laycca B
MHTerpanbHon u guddepeHumnansHon cdopmax M ee NpUMEHEHUE K
pacyeTy nonen. Pabota B anekTpoctaTuyeckoMm none. CkanspHbiv
noteHuuan. loTteHumMan ToveyHoro 3apsga. PasHOCTb MOTeHUManos.
pagneHT noTeHumana v HanpsXXeHHOCTb 3NEeKTPUYECKoro Nonsi.

rlpOBOp,HI/IKI/I N OUINEKTPUKN B
NOCTOAHHOM 3J1EKTPNYECKOM
none

IMpOBOAHNKM B 3NEKTPOCTAaTUHECKOM Mosie. 3NeKTPOeMKOCTb
yeAWHEHHOro NPOBOAHMNKA, CUCTEMA NPOBOAHNKOB, B3aMMHas EMKOCTb.
Mnocknin, cdpeprdecknii U LUNUHAPUYECKNA KOHAEeHcaTopbl. MNMonspHble
W HernonsipHble ANanekTpuku. MexaHnambl nonspusaummn. Bektop
nonsipusaummn (NoNsApM3oBaHHOCTb) AUaneKkTpuka. NonspusaumoHHble
NMOBEPXHOCTM U OObEMHbIE 3apsabl, U NX CBA3b C BEKTOPOM
nonapusauuu. lNpenomreHne cMnoBbIX IMHUIA Ha rpaHuLe Mexay
pasnuMyHbIMU AnanekTpukamm. CerHeToanekTpukn. Nbe3oanekTpukm.
OHeprusi B3aMMoAenCcTBMSA TOYEYHbIX 3apsAoB, SHEPTUS 3apSPKEHHbIX
NPOBOAHMKOB. QHEPIUSA 3MEKTPUHECKOrO Nons.

[MOCTOSAHHBIN TOK

Cwuna 1 nnoTHOCTbL ANEKTPUYECKOro Toka. YpaBHeHMe HenpepbIBHOCTU U
ycnosue CtauMoHapHOro Toka. 3akoH Oma gns OgHOpOAHOro
NPOBOAHMKA. COﬂpOTI/IBJ'IeHI/Ie NPOBOAHWKOB. 3aBUCMMOCTb




ConpoTMBMEeHUs OT TemnepaTtypbl. 3akoH OMa Ans HeOOHOPOLHOTO
yyacTka uenn. O606LwweHHbIn 3akoH Oma. dnddepeHumnansHas dopma
3akoHoB Oma n xoynsi-JleHua. CtopoHHue cunbl. QC. JInHelHble
uenu. MNpasuna Knpxroda.

MarHutoctaTuka

OnbIT OpcTena, paboTel AMnepa. MarHMTHoe B3ammoaencTeme
3MeMeHTOB TOKa, NoneBasi TpakToBKa. BeKTOp MarHMTHOM MHAYKL M.
MpuHumn cynepno3numn nonei. Teopema OcTporpaackoro-laycca ans
BekTopa B. 3akoH Amnepa. 3akoH bno-Casapa-Jlannaca u ero
NpPUMEHEHNE K pacyeTy MarHUTHbIX Nonen. Teopema o LUMpKynsumm
BEKTOpa MarHUTHOM MHAYKL MW NO 3aMKHYTOMY KOHTOPY U ee
npumeHeHne. Cuna u MOMEHT CuM, AEUCTBYIOLLMX Ha KOHTYP C TOKOM B
MarHUTHOM none. MarHUTHbIM MOMEHT KOHTYpa ¢ TokoM. PaboTa npu
nepemMeLLeHMmn KOHTypa C TOKOM. [IBMKEeHUE 3apsiKEHHbIX YacTuL, B
3ANEKTPMYECKOM 1 MarHUTHOM nonax. Cuna JlopeHua.

MarHuTHoe norne B BellecTBe

Mpupona guamarHetuama. Bektop HamarHnumBaHus. MarHuTHas
WHAOYKUMS B BewecTBe. TOKN HamarHuimBaHus. HanpspkEHHOCTb
MarHMTHOro nonsi. 3akoHbl MarHUTHOMO NONSA B MarHeTukax. MarHuTHoe
nose nNpu Hanu4uMu marHeTukoB. MonekynsipHble, 0O beMHbIE U
NMOBEPXHOCTHbIE TOKW. MarHutHasi BOCNpUMMYMBOCTb M MarHUTHas
NPOHULLAEMOCTb.

OnekTpomarHuTHoe none

Tok cmelleHus. YpaBHeHua MakcBenna B MHTerpanbHon u
andhdepeHumnansHom hopmax kak 0606LLeHNE OCHOBHbIX OMbITHBIX
dakToB, WuX pmanyeckuii cmbicn. BeiBOA BOMHOBBLIX YpaBHEHWU ANS
noneun E n H n3 ypasHenun Makcsenna.

SﬂeKTpOMaFH NTHbl€ BOJIHbI

OneKkTpoMarH1UTHbIE BOSHbI, UX NONy4YeHne, CBOMNCTBA U MPUMEHEHME.
[MonepeyvyHOCTb 9aNeKTPOMarHUTHbIX BOSH. [apMoHnYyeckas
3neKTpoMarHuTHas BoriHa u eé ¢pasoBasi CKOPOCTb B BaKyyme 1 B
BelLecTBe. CTosiune anekTpoMarHMTHbIe BOMHbI. [BuKeHne
3NeKTpoMarHuTHom aHeprun. Bektop YmoBa-IMoHTMHra. 3akoH
COXpaHEeHMWS SHEPTUK 3NIEKTPOMArHMTHOro nons. [aBneHune n umnynsc
3MNEKTPOMarHMTHON BOJTHBI.

3. JlabopaTopHbIA NPaKTUKYM

SJ'IeKTpVI‘-IeCTBO N MarHeTm3m —
1

Onpep,eneHMe yOenbHOro 3apsaaa 3riektTpoHa B BaKkyyMmHOM aunoae.
Onpep,eneHMe yOenbHOro 3apsaga 3yiekTpoHa MeTtogoM MarHeTpoHa.
V|3y‘-IeHV|e ANIEKTPOCTaTN4YEeCKOro nonA. I/I3yL|eH|/|e npoueccos 3apAaakm n
pa3paakm KoHgeHcaTtopa.

GJ'IGKTpI/I'vleCTBO N MarHeTmsm —
2

M3yueHune anekTpoHHOro ocumnnorpada. UsyvyeHue
CErHeToaneKkTpuKoB. MsydyeHne TemnepaTypHon 3aBUCUMOCTM
CONpoTMBMEHNS MeTannoB 1 nonynposoaHukos. OnpegenexHve
rOPM3OHTarbHON COCTaBMSAOLWEN MarHMTHOro Nons 3emnu Npy NOMoLLm
NMOCTOSIHHOIO MarHuTa; NPy NOMOLLM ransBaHomMeTpa. ViccnegosaHue
neTnu rmcrepesnca eppoMarHeTMKoB.

GJ'IGKTpI/I'vleCTBO N MarHeTmsm —
3

3akoHbl NepeMeHHOoro Toka. [onynpoBoAHMKOBBIE BbINPAMUTENM.
MN3yyeHune TpéxanekTpoagHon namnbl. OnpegenexHve paboTbl Bbixoda
Npv TEPMOINEKTPOHHOW 3MUCCUM.

13.2 Paspgenbl AUCUUNNUHBLI U BUAbI 3aHATUN:

No Bugbl 3aHaTun (Yacos)
, HanmeHoBaHue pasgena CamocTtosaTe
n/ MpakTnye
OVNCUMNINHBI Jlexkymmn JlabopaTopHbie nNbHas Bcero
n ckue
paboTta
1 BBeneHve. OnekTtpoMarHuTHble 5 2
B3aMMOAENCTBUS.
2 OnekTpocTaTuka. 4 2 8 4 18
3 [MpOBOAHUKM 1 OUINEKTPUKM B 5 4 5 4 12
3MNeKTpMYECKOM More.
4 | TMOCTOSIHHbIV 3NEKTPUYECKUI TOK. 2 4 6 4 16
5 | CraumoHapHble MarHWTHbIE Nofs. 2 4 2 4 12
6 CsowicTBa MarHeTUKOB. 4 2 4 10
7 'MpoMarHmTHble 3P EKTHI. 2 2 4 10
8 OnekTpoMarHnTHas MHOYKUUS. 2 2 6 4 14
9 YpaBHeHua Makceenna. 2 2 4 8




OcHoBHble cBONCTBA
ANEKTPOMarHUTHOro Nons.
10 [MepeMeHHbIN TOK. 2 2 6 4 14
11 OneKTponpoBOAHOCTb. 4 2 4 10
12 KOHTaKTHble SiBMEHUS. 2 2 1 5
13 TepMOSJ'IeKTpOI-lHaFI amuceus. 4 4 4 1 13
OneKTpUYECKN TOK B rasax.
UTtoro: 34 34 34 42 180

14. MeTogmnyeckme ykasaHma ans obyyarowmxcsa no OCBOEHUIO AUCLUNIUHDI

PaboTa c kOHCneKTaMu NeKuun, YTeHne nutepaTypbl N0 NpeaMeTy; pelleHne 3agad no Kypcy;
BbINONIHEHWE U odpopmMmneHre rnabopaTopHbiX paboT B TeyeHue cemecTpa; MOCTENeHHoe
OCBOEHME MaTeMaTMYeCKuX nakeToB (Hanpumep, Maxima u gp.).

CamocTosTenbHas paboTa CTy4eHTOB B TEYEHME CEMECTPA BKIIOYAET crneayoLwme
opmbl paboTbl 1 BUAbI KOHTPONS:

*  MOAroTOBKa K NPaKTUY4ECKNUM 3aHATUAM;

NPV NOArOTOBKE K MPAaKTUYECKUM 3aHATMAM Heobxoammo npopaboTtaTb TeopeTudeckme
BOMPOCbI 3aHATUS C MCMOSNb30BaHWEM MaTepuana Nnekumi M pekomeHayemMon nuTepaTtypbl,
nogpobHo pasobpaTb NpuUMepbl pellueHust 3agad, pas3obpaHHbIX Ha JeKUMsiX, BbINOMHUTb
AOMalLHWe 3a4aHus No AaHHOW TEME;

*  MOAroTOBKAa K KOMSIOKBUYMY MO NEKLUMOHHOMY KYPCY;

NPy MNOArOTOBKE K KOSIITOKBMYMY MO FEKUMOHHOMY Kypcy Heobxogumo npopabotatb
TeopeTnyeckne BOMPOCbl AaHHOMO MOAYMs C WUCNONb30BaHWEM MaTtepuana nekunn u
pekoMeHAyeMon nuTepaTtypbl, NOAPOOHO pa3obpaTb NpuMMepbl, pa3obpaHHble Ha NeKuusix,
BbINOMHUTL AOMALUHME 3a4aHns N0 JAHHOMY MOAYIHO;

lMokasaTenem ycnewHon Tekywien paboTbl CTydeHTa SABMSAETCA exeHenerbHoe
BbINOSMIHEHME  3aJaHUA  Ha  MpakTUYecknx  3aHaTuax.  Metoamyeckoe  obecneyeHue
CaMOoCTOSATENbHOM paboTbl CTYAEHTOB NO KypCy BKIIOYAET:
e  KoHcnekT nekuun;

e OcHOBHylO nuTEpaTypy;

+  [lononHuTenbHyo nutepartypy.
15. lNepeyeHb OCHOBHOM U [OONOSIHUTENIbLHOW §nUTEpaTypbl, PECypCOB WHTEpPHeT,
Heob6XxoAUMbIX ANA OCBOEHUSA AUCLUNIINHBI

a) OCHOBHagda nuTepartypa:

Ne n/n McToYHMK
Mameees A. H. Bnekmpuydecmso u mazHemusm : y4ebHoe nocobue 05151 cmydeHmos 8y308 /
1 A.H. Mameees ; Mock. eoc. yH-m um. M.B.JTomoHocoga .— 2-e u30. — M. : OHukc 21 8. : Mup u

obpasoeaHue, 2005 .— 463 c.

Upodoe UN. E.3adauu ro obwel ¢pusuke: y4ebHoe nocobue 018 cmyOd. 8y308, 0bydatouuxcs rno
2 ecmecmeeHHoHayu., ned. U mexH. HarnpaesneHusM u cneyuansHocmsam / U. E. Upodos .— U30.
12-e, cmep. — CI16. [u Op.] : JlaHb, 2007 .— 416 c.

0) JononHuTenbHas nuTeparypa:

Ne n/n VICTOYHMK

Cusyxun [.B. Obwuti kypc ¢pusuku: yyeb. nocobue dnsi cmyd. ¢pus. cneyuanbsHocmel 8y308 |

3 HA.B.CusyxuH. - M. : @usmamnum, 1989. - T.3: Snekmpuyecmso. — 320 c.
Casenbes U.B. Kypc obwel cpusuku: y4eb. nocobue 0t cmyd.emy3oe / N.B.Casenbes - M. :

4 .
Qusmamnum, 1998. - KH. 2: Qnekmpuvyecmso u macHemusm. - 336 c.

5 Mameeee A.H. Qnekmpudyecmeo u MmazHemu3m: y4eb. nocobue 011 cmydeHmos gy3o8 / A.H.Mameees. —
Cr16. : JlaHb, 2010. — 459 c.

6 Upodoe U.E. SnekmpomazHemu3sm. OCHOBHbIe 3aKOHbI: y4eb. nocobue dnsi cmyd. ¢hus. crneyuanbHocmeu
8y308 / N.E.Upodos. — M. : BUHOM Jlabopamopus 3HaHul, 2012. — 319 c.

7 C6opHuk 3aday rno obuwemy Kypcy ¢husuku / nod ped. N.A.5lkoenesa. — M. : ®uamamnum, 2006. — K. 111
Anekmpuyecmeo u MmazHemu3m. — 232 c.

8 BonbkeHwmeliH B.C. CéopHuk 3aday rno obuiemy Kypcy ¢husuku: 0nsi cmyO. mexH. 8y308 /

B.C.BonbkeHwmetiH. — Cl16. : JlaHb, 1999. — 327 c.

8Badayu no anekmpuyecmsy u magHemu3amy : 0ns cmyod. 2 Kypca 0/0 u 6/0 ¢pu3s. chakynbmema / BopoHex.
9 eoc. yH-m, Kagh. obw. ¢pusuku; Cocm.: H. M. AnedHukos, A. H. AneliHukog .— Bopoxex, 2001 — 4.1 u Y.2.
—40c.

10 3omosa U.K. PeweHue 3aday no anekmpudecmay 8 Kkypce obwel ¢usuku: y4ebHoe nocobue /




| U.K.30mosa, M.A.®occ. — BopoHex : M39-60 BopoHex yH-ma, 1978. — 120 c.

B) MHpOPMAaLMOHHbIE 3MIEKTPOHHO-06pa3oBaTeNbHbIE pecypchl:

Ne n/n MICTOYHMK
11 www.lib.vsu.ru — 3HB BI'Y
Badayu o anekmpuyecmsy u MazHemu3smy : y4ebHo-memooduyeckoe nocobue. Y. 1 u Y.2. / BopoHex.
12 2oc. yH-m.; cocm.: AnetiHukos H.M., AnetHukos A.H. — Boponex : JIOl BI'Y, 2006 .— 23 c. : un. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06027.pdf>
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/apr03036.pdf>.
JlabopamopHbIl npakmuKyM o 3reKkmpudyecmsy U MagHemuamy : npakmuyeckoe rnocobue : 010400,
013800, 014100 / BopoHex. eoc. yH-m, Kagh. obwet ¢husuku, @us. ¢hak.; cocm. H.M. AneliHukos, A.H.
13 AneliHukoe .— BopoHex, 2004 — 43 c.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep04028.pdf>
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep04029.pdf>
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep04027.pdf>.

16. MepeyeHb y4yeOHO-MeTOAMYECKOro obecneyvyeHusi ONs CamMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOauuu, rocobusi, 3adadyHuUKuU, MemoOuYeCKUe yKalaHus o
8bIMOTHEHUIO MPaKMU4YecKux (KOHMpOosbHbIX) pabom u 0p.)

a) OCHOBHas nuTepaTypa:

Ne n/n McTOYHMK
Mameees A. H. Qnekmpudecmso u mazHemusm : y4ebHoe rnocobue 0risi cmydeHmos 8y308 /
1 A.H. Mameees ; Mock. 2oc. yH-m um. M.B.JlomoHocoea .— 2-e u30. — M. : OHukc 21 8. : Mup u
obpaszosaHue, 2005 .— 463 c.
Upodos M. E.3adayu no obwel ¢usuke: y4ebHoe nocobue 0518 cmyad. 8y308, 0byyYarouUXCS Mo
2 ecmecmeeHHoHayu., Ned. U mexH. HarnpaesneHusM u cneyuansHocmsam / U. E. Upodoe .— U30.
12-e, cmep. — CI16. [u dp.] : JlaHb, 2007 .— 416 c.
6) gononHutenbHag nuTepartypa:
Ne n/n McTOYHMK
3 CusyxuH [].B. Obwuti kypc ¢pusuku: y4yeb. nocobue dnsi cmyd. ¢hus. crneyuansHocmel 8y3os |
A.B.CusyxuH. - M. : @uamamnum, 1989. - T.3: Snekmpuyecmso. — 320 c.
Casernbes UN.B. Kypc obwel ¢pusuku: y4eb. nocobue ons cmyd.emysos / MN.B.Casenbes - M. :
4 .
Qusmamnum, 1998. - KH. 2: Snekmpudyecmso u mazHemu3sm. - 336 c.
5 Mameeees A.H. Bnekmpuyecmeo u mazHemu3m: y4eb. nocobue Onsi cmydeHmos 8y3o8 / A.H.Mameees. —
CIl16. : JlaHb, 2010. — 459 c.
6 Upodoes U.E. dnekmpomazHemu3sm. OCHOBHbIE 3aKOHbI: y4eb. nocobue Ansi cmyd. ¢hus. crneyuanbHocmeu
8y308 / N.E.Vpodos. — M. : BUHOM Jlabopamopusi 3HaHut, 2012. — 319 c.
7 C6opHuk 3ada4 rno obwemy Kypcy cusuku / nod ped. N.A.5lkosnesa. — M. : @usmamnum, 2006. — KH. 111
Anekmpuyecmeo u MazHemu3am. — 232 c.
8 BornbkeHwmeliH B.C. CéopHuk 3aday rno obuiemy Kypcy ¢chusuku: 0nsi cmy0. mexH. 8y308 /
B.C.BornbkeHwmelH. — Cl16. : JlaHb, 1999. — 327 c.
Badayu no anekmpuyecmsy u macHemu3smy : 0nsi cmyod. 2 Kypca 0/0 u 6/0 ¢pus. chakynbmema / BopoHeX.
9 2oc. yH-m, Kagh. obw. ¢pusuku; Cocm.: H. M. AneliHukos, A. H. AneliHukos .— BopoHex, 2001 — 4.1 u Y.2.
—40c.
10 Bomosa U.K. PeweHue 3adauy o anekmpuvecmsy 8 Kypce obujeli chuduku: yyebHoe nocobue /

UN.K.Bomosa, M.A.®occ. — BopoHex : 30-80 BopoHex yH-ma, 1978. — 120 c.

B) MHpOPMaLMOHHbIE 3MEKTPOHHO-06pa3oBaTesbHble pecypchl:

Ne n/n MCTOYHMK
11 www.lib.vsu.ru — 3HB BI'y
Badayu no anekmpudyecmsy u MmagHemu3amy : y4ebHo-memodudyeckoe riocobue. Y. 1 u Y.2. / BopoHex.
12 eoc. yH-m.; cocm.: AnetHukos H.M., AneiHukos A.H. — Boponrex : JIO BI'Y, 2006 .— 23 c. : un. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06027.pdf>
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/apr03036.pdf>.
JlabopamopHbili MpakmuKyM ro a5iekmpuyYyecmasy u MagHemusmy : npakmudeckoe rnocobue : 010400,
013800, 014100 / BopoHex. 2oc. yH-m, Kagh. obwel ¢pusuku, dus. ¢hak.; cocm. H.M. AnedHukos, A.H.
13 AneliHukos .— BopoHnex, 2004 — 43 c.

<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/sep04028.pdf>
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/sep04029.pdf>
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep04027.pdf>.

17. UHcpopmMaLMOHHbIE TeXHONOrMU, UCNoNb3yeMble ANA peanu3auum y4yebHomn
OVUCLMNINYHLI, BKIKOYas nporpaMmmHoe obecnevyeHne u MHpopmaLMoHHO-CNpaBOYHbIe
cucteMbl (Npu Heo6xoaUMMOCTH)



http://www.lib.vsu.ru/elib/texts/method/vsu/sep06027.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/apr03036.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep04028.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep04029.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep04027.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06027.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/apr03036.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep04028.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep04029.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep04027.pdf

Ans  peanusaumn y4ebHOM AUCUMNAWMHBI UCMONb3YKOTCS cneaylowme UHPOPMALMOHHBbIE
TEXHOSMOrMKN: 3NeMeHTbl MPOrpaMMMpoBaHns (ans o6paboTkM pe3ynbTaToB 3KCMEPUMEHTOB B
nabopatopHbix paboTax), paboTa C 3NMeKTPOHHbIMK pecypcamn Ha noprtanax www.edu.vsu.ru
(nekumm Ha o6pasoBaTenbHbIX nnatopmax, BblKNaAblBaHWE 3SNEKTPOHHbIX BapWaHTOB
3aa4YHNKOB, Y4eOHbIX MOCOOUIA Ha NNYHBIX CTPaHMLAX npenoaaBaTtenen B obpasoBaTeribHOM
noptane), www.lib.vsu.ru (pabota ¢ anekTpoHHoW 6as3on AaHHbiXx O6ubnuotekn BIY);
Mcnonb3oBaHWe B MOArOTOBKE MaTepuarnoB Nekuum u B paboTe CO CTyAeHTamu pasfmuyHbIX
nNporpaMMHbIX MaTeMaTU4eCcKMx NPOAYKTOB, Takmx kak Maxima v ap.

18. MaTepuanbHO-TeXHM4YeCKoe obecneyeHne AUCLUNINUHDI:

JIEKUMOHHBIE N NpaKTUYeCKMe 3aHATMS MPOBOAATCA B ayauTopumn oblieayamTOpHOro
doHAa rnaBHoro kopnyca BI'Y cornacHo ycTaHOBNEHHOMY pacnucaHuio.

JTabopatopusa Ne103: npegHasHadeHa ang BbINOfIHEHNA NTabopaTopHbIX paboT Mo Kypcy
«ONEeKTpNYEeCTBO U MarHeTM3m», OCHalleHa HeobxoguMMbiM KonmyecTBoM paboumx mect (30
CTONOB, U3 HMUX CTON ANA npenogasartens, cton Ans nabopaHTa, 4 ctona 6e3 obopygoBaHus,
CTON C KOMNbOTEPOM, 24 cTona ¢ obopyaoBaHMEM AN BbINOMHEHMS NTabopaTopHbIX paboT no
Kypcy; 40 cTynbeB), KOMNbIOTEPOM ANt 06paboTkn pe3ynbTaToB BbIYMCIEHWIA, KOMMNIEKTaMu
ANs BbINONHeHUsA nabopaTopHbIX paborT:

- nabopaTopHoe 0bopyaoBaHUSA ANs BbINOMHEHUA paboT No onpeaeneHuio yaenbHoro
3apsga anekTpoHa B BaKyyMHOM AMoAe U METOOAOM MarHeTpoHa, MO U3YYEeHWU0 3MEKTPOHHOro
ocumnnorpadga, nNo U3y4eHuto ANEeKTPOCTaTUYECKOro Noss, No UCCreaoBaHMO NpoLecca 3apsaa
N paspsaga KoHgeHcaTopa, No U3y4YeHUI0 CErHEeTOANEKTPUKOB, MO ONpeaeneHnto TeMmnepaTypHom
3aBMCUMOCTU COMPOTUBIIEHMA METanmoB, NO ONpeAeneHno ropU3oHTarbHOW COCTaBNSAOLWEN
MarHUTHOro nons 3eMnn pasnuMyHbIMW MeTodaMu, MO WUCCNeAOBaHWK0 MeTnu rucrepesuca
deppomMarHeTMKoB, MO ONPEAENEeHN0 3NEKTPOOMHAMUYECKOM MOCTOSIHHOW, MO  WU3YyYeHUIo
3aKOHOB MEPEMEHHOro ToKa, MO WCCNeaoBaHUIO MNOMyNpPOBOOHUKOBLIX BbINpsSMUTENEN W
onpegeneHnto paboTbl BbIXOAA;

- ocumnnorpad C1-178.1 (4 wr.);

- NabopaTopHbIA CTEHA «INEeKTpUYeckne U3MepeHUs 1 OCHOBbI METPOSIOrMmMy», Moaenb
9J16-110.004.04 (3 wrT.);

- ocumnnorpadsb! undgposbie ADS-2031 (5 wT.);

- undpoBor cHéTumk U8533341-230 (4 wr.);

- Komnbtotep HP ProDesk 400 G5 DM c¢ moHutopom KK 22" BenQ BL2283 un
konoHkamu (1 wr.).

19. PoHA OLEHOYHbLIX CPeacTB
MpumeyvaHue: oTaenbHbIN hann, NnpunaraemMeln K paboden nporpamme

19.1 MNepeyeHb KOMNETEHUMA C yKa3aHuem 3TanoB (pOpMMPOBaAHUA U NNAHUPYEMbIX
pe3ynbTtaTtoB 00y4eHus (ybsupyemcsi 8 omoenbHOM ¢halisie, npusazaeMom K paboyel
npoepamme — $OC)

Kog u MnaHvpyemble pesynbTaThl OTanbl
cogepxaHue 06y4eHus (Nnokasartenu dopmmnpoBaHuns o0C
KOMMeTeHLMn OOCTWXEHNs1 3a[1laHHOMO YPOBHS KoMneTeHUMn (cpencTBa oueHVBaHUSA)

(vnn ee yacTu)

OCBOEHUS KOMMNEeTeHL N
nocpeacTesom hopMnpoBaHus
3HaHWN, YMEHUI, HaBbIKOB)

(pasgensbl (Tembl)
AVUCLMNMAWHBI Unn
MOAyns N UX
HanMeHoBaHue)

3HaTb: npeamMer w“ obbekThl | Bece pasgensbl,
n3yvyeHunqa ONEeKTpoANHaAMUKN, | YKa3aHHble B
CBA3b ANeKTpoaAnHaMUKN C | cogepxxaHuum

apyrumy  pasgenamum  ousmkn u

OVUCLUMNIUHBI B

OriK-1 APYrvMMK HayKamu; coBpeMeHHoe | paboyen nporpamme,
obopyaoBaHue ans | dopmupytot o6e
nccnegoBaHus yKasaHHble
3ANEKTPOMAarHUTHbIX nonen; | komneteHuun: OMNK-1
WUCTOPUYECKU  NYTb  pasBuTUS



http://www.edu.vsu.ru/
http://www.lib.vsu.ru/

ANeKTpoaANHaAMUKN.

yMeTb: MPUBOAWUTL  MPUMEPHI, Konnoksuym Ne 1
CBSiI3aHHble  C  MpOsIBEHMEM KoHTponbHas pabota
3aKOHOB 3MEKTPOANHAMMKN. Ne 1

BNagetb (MMeTb HaBbIK(M)): B Bonpockl k paboTtam
0ObSACHEHNM OCHOBHbIX METOAO0B nabopaTopHoro
NCCNEAoBaHNs, MPUMEHSEMbIX B npaktukyma (J1M) Yactb
aneKkTpoanHammKe 1

KoHTponbHast  paborta
Ne 2

Bonpocebl k pabotam 1M1
YacTtb 2

lNMpomexyTo4yHasa aTTecTauusi — aKsaMeH Komnnekt KM Ne 1

19.2 OnucaHue KpuTepueB 1 WKasbl OLleHUBAHNA KOMMNEeTeHUM (pe3ynbTaToB 0by4YeHus)
npu NpoMeXxyToyHou attectauum (dybsiupyemcsi 8 omoesibHOM ¢halisie, npusiazaeMom K
pabouyel npozpamme — POC)

KpuTepun oueHkn obyyarolnxXca Ha TeKyLleil aTTecTauum (KOnmoKBUyM)

«OTnMYHO»: [aHbl MOSHble, pPa3BEpHyTble OTBETbl Ha 0bGa Bompoca KOMnoKBUyMa.
OTBeTbl [OMKHbI OTNMYaTLCA FOTMMYECKOW MOCNeaoBaTeNbHOCTbIO, YETKOCTbIO, YMEHUEM
fenatb BbiBoAbl. OTBeT CTpykTypupoBaH. [onyckalTcs He3HauuTernbHble HedoYeTbl Co
CTOPOHbI 06GyyatoLLerocs, UcnpaBrieHHbIE MM B NpoLiecce oTBeTa.

«Xopowo»: AaH NosHbIA apryMeHTUPOBaHHbI OTBET Ha OAUH BOMPOC KOMNOKBUYMA,
Npu OTBETE Ha BTOPOW BOMPOC MMETCS CyLIeCTBEHHble HeAOoYETbl. BO3MOXHbI HEkoTopble
ynyLeH1s B OTBETaX, O4HaKO B LIeSIOM CoaepkaHme BOMpoca packpbITo MOJHO.

«YpnoBneTBOPUTENbHO»: [aHbl HEMOMHble OTBETbI HA BOMPOCHI KOMMOKBUYMa, nMGO
AaH OTBeT §uWb Ha oauH Bonpoc w3 AByX. Cnabo apryMeHTMpOBaHHbIN  OTBET,
CBUAETENbCTBYOLWMNIA 06 3N1eMEeHTapPHbIX 3HAHUSIX MO AUCLMNINHE.

«HeynoBneTBopuUTeNbHO»: OTMEYEHO HE3HaHWe W HEeMoHMMaHWEe MNOCTaBMEHHbIX
BOMpPOCOB, cnabble 0TBETHI HA 06a Bonpoca M3 NpeAocTaBneHHbIX obyyatolemycs. OTcyTcTBre
aprymMeHTauuu npuv oTeeTe.

Kputepumn oueHkm oGyyalomxca Ha TeKylen aTTecTaumm (KOHTponbHas paboTa)

«OTNMYHO»: peleHbl BCE 3agadn U3 KOHTPONbHOW paboTbl C  yKasaHUAMU U
MOSICHEHMAMM C MOMOLLbIO COOTBETCTBYHOLMX 3aKOHOB W 3aBMCUMOCTEW. [onyckatoTca
He3HaunTenbHble HeJOYEThI, HO He Bonee YeM B 04HON 3agadve.

«Xopowo»: peleHbl 80% 3apay, OONyCKatOTCA He3HaYUTENbHble HEeOOYETbI, HO He
Gonee 4em B AOByX 3apadax. PeweHus conpoBoXxparTcsi HEOOXO4MMbIMU YKa3aHUSMU W
NOSICHEHUSAMWN C UCNONb30BaAHNEM COOTBETCTBYHOLLIMX 3aKOHOB M 3aBMCUMOCTEN.

«YpoBneTtBopuTenbHO»:. PelweHo 65% 3agady, ¢ HeobGXoOMMbIMU MOSICHEHUSIMMN.
OcrtanbHble 3agayv Nnbo He peLleHbl, Mo aonyLeHbl rpybble oWwmnbKn Npu peLueHnn.

«HeypoBneTBopuTenbHO»: pelweHo MeHee 65% 3agad, wumeroTca  rpybbie
npogeccmnoHarnbHble OWMOKN (AEMOHCTpAUMsS HE3HAHMUS 3aKOHOB JNEKTPOAMHAMMUKM NGO ux
HEKOPPEKTHOE NCMONb30BaHME).

Kputepumn oueHkn oby4aloWmnXca Ha TeKyLwen atrectaumm (caada nabopaTtopHbix paborT)

«3auTeHo»: nabopaTopHasa paboTa BbinonHeHa. K Hen odopmneH oT4éT. lNpu oTBeTE
Ha Bonpockl kK NnabopaTopHon paboTe obyyarowmicsa AaéT cogepKaTenbHble OTBEThI, KOTOPbIEe
OTIMYAKOTCH FOrMYECKOW MOCNeaoBaTeNbHOCTBIO, YETKOCTbIO M YMEHMEM [enaTb BbiBOAbI.
Obyualowmnca AeMOHCTPUPYET 3HAHUA NpUHUMNA OENCTBUS M YCTPOMCTBa 0b6opyaoBaHWs, Ha
KOTOPOM BbIMOMHsNack nabopatopHas paboTa.

«He3auteHo»: nabopaTtopHasa paboTa He BLINOIHEHA, NMMOO NPU BLINOSIHEHUN PabOThI
He odopmneH OT4YET. B cnyyae BbINONHEHWss paboTbl M roTOBOro OT4yéTta pabota He




3aunTbiBaETCA, ecnu obyyaroLwnincs He cnocobeH pacckasatb O METOAMKE BbINOMHEHNS paboTbl
1 NpuHUune paboTbl 06opyaoBaHUS.

Kputepumn oueHKu oby4varowmxca Ha NpoOMeXXyTOYHOM aTTecTaumm (3a4€T)

«3auteHo»: caaHbl 6onee 10 nabopaTopHbix paboTt (M3 15). OcbopMneHbl OTYETHLI MO
pabotam. [lpu oTBeTe Ha BoONpocbl K nabopaTopHon paboTe obyvarowmnca [Jaér
copepxarternbHble OTBETbl, KOTOpble OTMMYAKTCA  JIOTMYECKOW MOCnefoBaTeNbHOCTLIO,
YETKOCTbIO M YMEeHMeM penatb BbiBoAbl. OOy4varolWMACA OEMOHCTPUPYET 3HAHUSA MpUHUMNA
AEVNCTBMA N yCTpPONCTBa 060pya0OBaHMs, HA KOTOPOM BbINosHANach nabopaTtopHas paboTa.

«HesauteHo»: caaHo meHee 10 nabopaTtopHbix paboTt. B crnyyae BbinonHeHnsa paboThbl
N roTOBOro OT4YéTa paboTa He 3aunTbiBaeTCs, ecnu obydyarwminca He cnocobeH pacckasaTb O
MeTOoAMKe BbINONTHEHNA paboTbl 1 NpuHUMNE paboTbl 060pyAOBaHUS.

KpuTepumn oueHkn obyyaroLmnxca Ha NPpoOMeXyTOYHOM aTTecTaumum (3K3amMeH)

«OTNUYHO»: YpOBEHb CHOPMMPOBAHHOCTM KOMMETEHUUN — BbLICOKAM (YrNyOneHHbIR).
lMonHoe cooTBEeTCTBME OTBETA CTYAEHTa Ha npeanaraembli BONPOC YeTbIPEM BbllleyKa3aHHbIM
nokasatensMm M ocBamBaeMbiM KoMneTeHumsMm. KomneTteHumn chopMUPOBaHbI MOMHOCTLIO,
NPOSIBNAIOTCS W MCMOMb3yHTCA CUCTEMATMYECKU, B MNOMHOM obbeme. [laHHbIN ypOBEHb
NPEeBOCXOAWT, MO KpanWHeW Mepe, Mo OOHOMY W3 MEPEYUCIIEHHbIX BbIWE MNOoKasaTenewn
MOBbILEHHbIN (NPOABUHYTLIN) YPOBEHb.

«Xopowo»: YypoBEHb  CHOPMUPOBAHHOCTM  KOMMETEHLUMA  —  MOBbILIEHHbLIN
(npoaBuHyThIN). OTBET CTyaeHTa BbISIBNSIET HeaocTaTovHOe BrageHne HeobxoanmbiMu
TEOpPeTUYECKUMN N MPaKTUYECKUMU HaBblkaMu. KomneTeHuun B uerioMm copMMpOBaHbl, HO
NPOSIBNAOTCA M MCMONb3ylTCA (PparMeHTapHo, He B MOMHOM Ob6beme, YTO BblpaXaeTcs B
OTAENbHbIX HETOYHOCTSX (HecylecTBeHHbIX owunbkax) npu oTtBete. OTBET oOTNU4YaeTcs
MeHbLlen 06CTOATENbHOCTLIO, rMyOuHONM, 0B6OCHOBAHHOCTLIO U MOSIHOTOM, YEeM NPU BbICOKOM
(yrnybneHHoM) ypoBHe COPMUPOBAHHOCTM KOoMMNeTeHuun. OgHako [onylleHHble OLNGKK
MCNpaBnaATCA CaMUM CTYAEHTOM Mocne AOMNOMHUTENbHbBIX BONPOCOB nNpenogasatens. [aHHbiv
YPOBEHb NPEBOCXOANT, MO KpavHen Mepe, No O4HOMY U3 MEPEYUCIIEHHbIX BbIlLE NnokasaTtenen
noporosbii (6a30BbIf) ypOBEHD.

«YOQoBneTBOpUTENbLHO»: OTBET CTyAeHTa OTNMYaeTcs HenocneaoBaTesibHOCThIO,
HeyMeHnem genaTb BbiBOAbl, CrlabblM OCBOEHMEM TEOPETUYECKMX U MPAKTUYECKMX HaBbLIKOB.
KomneteHumn ccopmmpoBaHa B 0OLLMX YepTax, NPOSABASIOTCA U UCMNONb3YITCA CUTYaTUBHO,
YaCTUYHO, YTO BbIpaXaeTCA B [OMNYCKAEMbIX HETOYHOCTAX WM CYLEeCTBEHHbIX OLlmMbkax npu
OTBETE, HAPYLIEHMN JOTUKA WINOXEHUS, HEeYMEHMU aprymeHTupoBatb U 0OBGOCHOBLIBATb
CyXOoeHns un npodeccroHanbHyto no3vumio. [aHHbii  ypoBeHb obsA3ateneH pAana  Bcex
OCBauBaOLNX OCHOBHYIO 06pa3oBaTenbHyl0 NporpamMmmy.

«HeynoBneTBOpUTENbHO»: KOMMETEHUUN He CHOPMUPOBAaHbI, YTO BblpaXaeTcs B
pa3poO3HEHHbIX, 6eccncTeMHbIX, OTPbIBOYHbIX 3HaHUSX, AonyckaemMbix rpyobix
npogeccmnoHarnbHbIX OWKNBKax, HeyMeHWU BblOENATb rMaBHOE U BTOPOCTENEHHOE, CBA3bIBATb
TEOpU0 C MPaKTUKOW, yCTaHaBnMBaTb MeXNpeaMeTHble CBA3W, (hOpMynMpoBaTb BbIBOAbI MO
OTBETY, OTCYTCTBUU COBCTBEHHOW NPOEeCCMOHaNnbHON NO3NLUU.

19.3 TnoBble KOHTPONbHbIe 3a4aHNA UNN UHbIe MaTepuanbl, HeobxoaMmble onsa
OLeHKM 3HaHUW, YMEeHWUW, HaBblkOB WU (UnNM) onbiTa [OEATENIbHOCTHU,
XapakTepusywuwue 3Tanbl POPMUPOBaAHUA KOMMNETEHLMN B NpoLecce OCBOEHUs
obpasoBaTesnibHOW NporpaMmmsbl

(npueedeHbl 8 omOenibHOM ¢hbalisie, npunazaeMomM K paboyel npocpamme — POC)

19.4. Metoauyeckue maTepuanbl, onpegenslowme npoueaypbl OLEHUBAHUA 3HaHWUMW,
YMEHUW, HaBbIKOB U (MNM) onbiTa A[AeATeNbHOCTU, XapaKTepu3ylwmx 3Tanbl
¢opMmupoBaHUAa KOMNEeTeHLUN



OueHka 3HaHWMA, YMEHMA W HaBLIKOB, XapakTepusyrowas 3tanbl ¢opMUpoBaHUS
KOMMETEeHUUA B pamKax W3yvyeHUs OUCUMMIMHBLI OCYLEeCTBNSAeTCsS B Xode Tekywen u
NPOMEXYTOYHOM aTTecTaunii.

Tekywan aTrectraumsi NPOBOAUTCS B COOTBETCTBMM C [lonoxeHMem O TeKyLuen
aTTecTaumm  obyvarowmxcs Mo nporpaMmam  Bbicwero obpasoBaHua  BopoHexckoro
rocygapcTBEHHOro yHuBepcuTeTa. Tekylasa atrectaums NnpoBoANTCA B hopmax: KOnmoksmMyma,
ABYX KOHTPONbHbIX paboT, nabopaTopHbix paboT, cAaBaeMbIX B TEHEHME CEMECTpA.

MpomexyToyHas aTtTecTtaums npoBoAMTCA B COOTBETCTBUM C [lonoxeHnem o
NMPOMEXYTOYHOW aTTecTaummn obyyaroLmMxcsa no NporpaMMmam BbicLLEro o6pa3oBaHus.

KOHTpONbHO-M3MepUuTEnbHblE MaTepuanbl NMPOMEXYTOMHOW aTTecTauun BKIOYalT B
cebsi TeopeTuyeckme BOMPOCHI, MO3BOMSIOLINE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HaHWM,
NO3BONAOLLME OLEHUTb CTeNeHb CHOPMUPOBAHHOCTN YMEHUIN N HABLIKOB.

OueHka ka4ecTBa OCBOEHMS OUCLMMNINHBI BKOYAET TEKYLLUA KOHTPOSMb YCNeBaemMoCTH
(npoBeaeHne KonnokBMyma, ABYX KOHTPOSbHbIX paboT, caava nabopaTopHbix paboT B TeYeHne
cemecTpa), MPOMEXYTOYHYH0 aTTecTauunio obyvarowmxcs B dopMe 3aveta no nabopatopHomy
NPaKTUKYMy N 9K3ameHa.

OCHOBHbIM KpUTEPUEM OCBOEHUSA ANCLUMNINHBI CYNTAETCSt OCBOEHME KOMMETEHLMNA:

Ol1K-1: cnocobHOCTb Mcnonb3oBaTb B NPOdeccMoHanbHOW AedaATenibHocTM 6a3oBbie
€CTEeCTBEHHOHAayYHble 3HaHUS, BKMoYas 3HaHWS O npegmeTe M obbekTax U3ydeHusi, MeToaax
NCCneaoBaHNS, COBPEMEHHbIX KOHLEMNUUSIX, JOCTUKEHUAX N OrPaHNUYEHUSAX €CTECTBEHHbIX HayK
(npexxge Bcero xmmmumn, Gonornm, SKONornun, Hayk o 3emne n YenoBeke);

OCHOBHbIMY NoKasaTensiMm OCBOEHWSI aHHOW ANCUMNMNHBI ABNSETCA:

- TEOpeTUYEeCKMe 3HaHWsi COrMacHO COoAEepXaHWUK OUCUMMIMHBI (3HAHWE OCHOBHbIX
3aKOHOB ANEKTPOANHAMUKN);

- MPaKTUYeCKne HaBblkU B peLleHnmn 3agay CornacHo coaepXXaHuto OUCLMNIINHGI;

- 3HaHMEe YCTpOWCTBA M NPUHUMNOB paboTkl labopatopHoro obopyaoBaHus (CornacHo
nporpamme nabopaTopHOro NPakTUKyma);

- NpaKTU4eCKMe HaBbIKN B NMPOBEOEHUN SKCMEePUMEHTArbHbIX MCCneaoBaHMn, 06paboTkm
NOMYYEHHbIX PE3YNbTaToOB C YYHETOM CUCTEMATUYECKUX N CITyYaMHbIX NOrPELLUHOCTEN.

KoHKpeTHOe coyeTaHMe 4YeTbIpEX YKasaHHbIX MoKasaTenen onpefensier Kputepuu
OoueHMBaHMA pesynbTatoB 0b6yyYyeHUs (COOPMMPOBAHHOCTU  KOMMETEHUWH) BO Bpems
NMPOMEXYTOYHOWN aTTecTaummn (3K3aMeH):

— BbICOKUI (yrnybOneHHbIn) ypoBEHb CHOPMUPOBAHHOCTU KOMMETEHLNI;

— MNOBbILWEHHbIV (NPOABUHYTLIN) YPOBEHDb CHOPMUPOBAHHOCTU KOMMNETEHLNIA;

— NOporoBbIN (6a30BbIN) ypoBEHb CHOPMMPOBAHHOCTM KOMMETEHLMUNA.

Ana oueHvBaHWs pe3ynbTaToB O0Oy4YeHWA Ha 3k3ameHe ucnonb3dyeTcs 4-6annbHas
LIKana: «OTIIMYHO», «XOPOLLUOY», «yAOBNETBOPUTENBbHO», KHEYLOBNETBOPUTENBHOY.

Kputepmm oueHkn oOyyarowerocs Ha TeKywen W MNPOMEXYTOYHOM aTTecTaumnsax
NpeAcTaBreHb! BbILLE.
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