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1. I'Iepeqel-lb nnaHnpyembIiX pe3ynbraTtoB 06yqe|-|m| no agucuunniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa n HanmeHoBaHWe nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMneTeHUuun KOMMeTeHUun OOCTUXEHUS1 KOMNeTeHUUn obyuyeHus
KOMMNeTeHuun
He nNpeagycMOTpPEeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Ko v HaumeHoBaHue
Kog HaumeHoBaHue UHAMKaTopa
Pe3ynbTaTtbl 06y4yeHus
KOMMeTeHLun KOMMeTeHUun BOCTXKEHUSA
KOMNeTeHLuUn
OriK-4 CnocobeH na-1 onk-4 31 0MnkK-4.1
ncnonb3oBaTb METOAbI Wcnonb3yeT meToabl 3HaTb: 0 PM3UYECKUX U SHEPrEeTUYECKUX ABMEHUSIX B
aHanusa u aHanusa u pasnuyHbIX pexmmax paboTbl CTaTUYECKUX
MOJenMpoBaHust MoZEeNMpoBaHUs 3MNEKTPUYECKMX, MarHUTHbIX Llenen n
ANEKTPUYECKNX Llenen N | NIMHEWHBbIX U 3MNEKTPOTEXHUYECKMX YCTPONCTB, Pa3nnyHbIX

ANEKTPUYECKMX MallnH

HErNWHeNHbIX Lenen
NMOCTOSIHHOIO U
NepeMeHHOro Toka

crnocobax Ux onncaHns Ha OCHOBE MaTeMaTUYeCcKuX
moaenen

na-2 onk-4
WMcnonb3yeT meToapl
pacyeTa NepexoaHbIX
npoL,eccoB B
3MNEKTPUYECKNX Liensx
NOCTOSIHHOIO U
nepemMeHHOro Toka

Y1 ONK-4.2

YMeTb: COCTaBnATb U pellaTtb ypaBHEHUS
3MEKTPUYECKNX N MarHUTHbIX Lenen B
YCTaHOBMBLLUMXCS U NePEeXodHbIX pexumMax npu
MUTaHUN OT UCTOYHUKOB MOCTOSIHHOTO U MEPEMEHHOr0
TOKa, UCXOAs U3 OCHOBHbIX 3aKOHOB U TEeOpeM
3MNEKTPOTEXHNKN

B1 OMK-4.2

BnapgeTb: HaBblkaMy B KONMMYECTBEHHOM OLIEHNBAHUN
N3MEHEHWU INEKTPOMArHUTHbIX NEPEMEHHbIX,
NPOrHO3NpPOBaHUN PYHKLMOHMPOBaHMS
3MEeKTPUYECKOW Lienu Unn 3neKkTpoTEXHUYECKOro
YCTPONCTBa NP M3MEHEHWUWN 3TUX NEPEMEHHbIX, a
TaKkKe ynpasnsaowmx 1 BO3MYLLAIOLLMX BO3AEVCTBUIA;
B hopMynmpoBaHumn TpeboBaHui K aHanmay
NPOCTENLLNX SNEKTPOMArHUTHbIX YCTPOWCTB,
BNafeHns MeTodamu onpeaeneHns X XxapakTepucTmk
1 napaMmeTpoB

MpodeccuoHanbHbIe KOMMNETEeHUUN

Tabnuuya 3
Kop HanmeHoBaHune Ko v HaumeHoOBaHMe nHANKaTopa [OCTUXKEHUSA PesynbTaTthbl
KOMMeTeHUuun KOMMNeTeHUun KOMMNeTeHuuun oby4eHus
He NpefyCcMOTpPEeHbI Y4eOHbIM NiaHoM
2. MecTo avcuunnuHbl (Moayns) B CTPYKType o6pa3oBaTenibHOW NporpamMmmbi
MecTo gucumnnuHel B CTPYKTYpe 0OpasoBaTenbHON NporpaMmel: 06s3aTensHas 4acThb.
Tabnuuya 4
Ko, MpepwecTtBytowme MapannenbHo
A pea yrow P Mocneaytowme AUCLUUNNNHBI
KOMMNEeTeHuun AUCLUNIIUHbI ocBaMBaeMble QUCLIMIITIUHBI
OriK-3 dusuka; MpyvknagHas MmexaHuka; TeopeTuyeckme OCHOBbI CUCTEM
HauyeptaTenbHas reometpua n | MaTtemaTtuika; aBTOMaTM3NPOBaHHOIO
WHXeHepHas rpaduka; MpownssoacTeo n NPOEKTUPOBAHNS;
Xumus pacnpegeneHve Teopusi aBTOMaTU4YECKOTO YNpaBreHuss;
3NEeKTPO3HEPTUK; MaTtemaTtuyeckoe MoaennpoBaHve B
OnekTpocHabxeHue; 3NEKTPOSHEPTETUKE U INEKTPOTEXHUKE
OnNeKTPOHMNKa
OrK-4 OneKTpoHuKa OneKkTpomexaHuka




3. O6beM AMCUMMNNAUHLI B 3a4eTHbIX eAMHULAX C YKasaHUeM KonuyecTBa akageMmnyecknx 4acos,
BblAeNeHHbIX Ha KOHTaKTHYI0 pa6oTy o6y4yarowmxcs ¢ npenogasaTenem (N0 BUAaM y4ebHbIX 3aHATUIN) U Ha
camocTosTenbHylo paboTy oby4aroLmxcs

Tabnuua 5

Bup yuyeb6HoM paboThbl Bcero yacos Kypc 2 Kypc 3
AyauTopHas KOHTaKTHasi
pa6ora (Bcero), 42 32 10
B TOM Yucne:
NeKunoHHble 3aHaTus (J13) 12 12
nabopatopHble paboTbl
(J1P)
npakTU4ecKne 3aHATUA
(N3) 22 12 10
BHeayauTopHas
KOHTaKTHas pabota, KCP 13 1 2
CamocTosTenbHas
pa6ora (Bcero),
B TOM Yncne: 391 335 56
nogrotoBka K JIP 78 78 -
BbinonHeHne PI'P 78 78 -
camocTosiTeNnbHoe
n3yyeHve martepuvana, 78 78 i
NoAroToBKa K
KOHTpONbHON paboTe
noaroToBKa K 3a4eTy 78 78 -
NOAroTOBKA K 9K3aMeHY 79 23 56

®dopmbl TEKyLLEro

Bonpocebl Ans cobecenoBaHus
(oT4eTa no nabopaTopHbIM
pabotam). PI'P.

Bonpockl Ans cobecenoBaHus
(oTyeTa no nabopaTopHbIM
pabotam). PI'P.

Bonpocekl Ana cobecenoBaHus
(oTyeTa no nabopaTopHbIM
pabotam). PI'P.

KOHTponsa
cneBaeMocTu Bonpockl Ana npakTuyecknx Bonpocbl 4na npakTuyeckunx Bonpockl Ana npakTnyecknx
y 3aHaTu. KoHTponbHas 3aHATMIN. KoHTponbHas 3aHATMN. KoHTponbHas
pa6ora. pabora. pabora.
PopMbI NPOMEXKYTOUYHOMN
3K3ameH, 3K3aMeH, 3a4eT 3JK3aMeH, 3K3aMeH 3aver
aTTecTauum
KoHTponb 22 18 4
NTOrO: yac. 468 396 72
UTOrIO: 3.e. 13 1 2

4, Co.qep)KaHMe AUCUUNIINHDbI, CTPYKTYpUpoBaHHO€e No TeMam (pas,qenaM), C YKa3aHuemM oTBegeHHOro Ha
HUX Konn4yecTtBa akageMun4eckux 4yacos n BuaoB yqe6|-|b|x 3aHATUI

Tabnuuya 6
Ne HaumeHoBaHue paspena BVIAbI y‘-leGHOVI Harpy3kum un ux prnoeMKOC'll'(E(;,H:?Cbl Bcers
pasgena AUNCLMNIIUHbI n3 npP n3 CPC KCP
posb 4acoB
1 TeOprIﬂ NNHENHBIX 3NEKTPUYECKNX 6 4 12 195 6 11 234
uenen
2 Teopus HENUHENHBIX ANEKTPU4ECKNX 6 4 10 196 7 11 234
N MarHMTHbIX Lleneun
UTtoro: 12 22 391 13 22 468
4.1. CopepXaHue NeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne | Haumenosanme CopaepxaHue nekuumn . Kon-
Tema nekuun (nepeveHb AMOAKTUYECKMX €OUNHNLL BO
n3 pasgena
paccMaTpuBaemMbIX NnogTem, BOI'IpOCOB) 4acoB
Kypc 2
1 | Teopus OJIEMEHTBIV O6Las xapakTep1cTuiKa 3agay, OTHOCSALLMXCS K 2
NNHENHbIX OCHOBHbIE CBOVCTBA | Teopuu anekTpuyeckux Lenen. OCHOBHble
anektpudeckux | ANIEKTPUHECKNX LLEIMEW | nHterpanbHblie BENNYMHBI, NPUMEHAEMbIE B TEOPUN
uenew 3NEeKTPUYECKNX Lenen: TOK 1 ero Buapl, noTeHyuan,

HanpsKeHWe, aNeKTpoABUXKyLLas cuna.
MonoXutenbHble HanNPaBreHNst TOKA U HaNpPsKEHNS.
MrHoBEeHHas MOLLHOCTb U 3HEPrus.

OnekTpuyeckas Lienb U ee CocTaB.
NaoeannanpoBaHHbIE 3rEMEHTbI LENU - UCTOYHUKM
3C n Toka (He3aBUCUMbIE N 3aBUCUMBIE),




naeanbHbIA 1 peanbHbl PE3NCTUBHBIN,
WHOYKTUBHbIN, EMKOCTHOW 3fIEMEHTBI 1 yrpaBnsieMble
WUCTOYHUKN HANPSDKEHUS N TOKa. DNeKTpuyeckmne
CXeMbl 3aMeLLEeHMS.

OCHOBHbIEe 3aKOHbI NEKTPUYECKMX LieNem: 3aKoH
Owma, 3akoHbl Kupxroda, xoyna-fleHua.
Knaccuduvkauusa TMnoBbix 31€EMEHTOB
3NEKTPOTEXHMNYECKNX YCTPOMCTB (pe3uncTopa,
KaTyLLKN UHOYKTUBHOCTUW, KOHOEHcaTopa).
Mcnonb3oBaHue 3akoHoB Kupxroda ans pacyeta
3NEKTPUYECKNX Liener Ha NOCTOSAHHOM TOKe.

Teopwus
JINHENHbIX
3NEKTPUYECKMX
Lenewn

METO[bl PACHETA
SNEMEHTAPHbIX
NIMHEWHBIX LENEWV C
FrAPMOHNYECKMMK
NCTOYHNKAMW B
YCTAHOBMBLUMNMCHA
PEXWME

OudbdepeHumanbHble ypaBHEHUS NIMHENHBIX LENen.
lMoHATMe 0 ycTaHoBMBLUEMCS pexuMme. [MoHATHE o
nepuoguyecknx npoueccax. lNepuog, yacrorta.
MapmoHunyeckme konebaHnsa. MrHoBeHHOE 3Ha4eHue,
Tekylasa n HayanbHasa dasa, amnnutyaa, 4actota u
yrnoBasi YactoTa rapMOHUYECKOro konebaHums.
CpenHee v cpegHekBagpaTmnyeckoe (gencTeytoLlee)
3HaYeHVe Nepmoanveckon yHKLMN.

Peakunsi nMHerHbIX Lenen Ha rapMoHu4eckoe
Bo3gencTeme. OBocHoBaHUe LenecoobpasHoCcTm
NPYMEHEHNA MeToAa KOMMMEKCHbIX aMNnTya u
KOMMMEKCOB AENCTBYOLWMX 3Ha4YeHnn. N3obpaxeHne
rapMOHNYECKON (PYHKLUN HA KOMMIEKCHOWN
nnockoctu. KomnnekcHas amnnutyaa, KOMMnekc
OEVCTBYIOLLErO 3Ha4YEHUS.

Teopus
JTIMHENHbIX
3NEKTPUYECKMX
uenewn

METO[bl PACHETA
ONNIEMEHTAPHbIX
NMHEWHBLIX LIENEW C
FrAPMOHNYECKMMK
NCTOYHNKAMW B
YCTAHOBUMBLUMMCHA
PEXWME

BekTopHble gnarpaMmbl 1 KOMMNIEKCHbIE
COOTHOLUEHMNS Ansi 3NIeMEeHTOB Lenen
CVHycomaanbHOro Toka. lNocnegosatensbHoe U
napannenbHoe CoeanHeHne Pe3nCTUBHBIX U
pPeaKTMBHbIX 3NIEMEHTOB. AKTMBHbIE, PEaKTUBHbIE,
MOJIHbIE N KOMMJIEKCHbIE COMPOTUBIIEHUS U
NPOBOAMMOCTW. TpeyroribHUK HanpsHKeHUn u
TpeyronbHUK TokoB. 3akoHbl Kupxroda n Oma B
KomnnekcHon popme. OnpeneneHne anemeHTapHomn
uenun. CxeMHble NPU3HaKM nocreaoBaTensHOro n
napannenbHOro coeAMHEHUN SNeMeHTOB.
OKBMBANEHTHblE NPe0bpa3oBaHNs 3TUX COEANHEHNA.

Teopus
HEJMMHENHbIX
3NEKTPUYECKMX
M MarHUTHbIX
uenen

HENWHEWVHBIE
ANEKTPNYECKUE
MOCTOAHHOIO TOKA

MapameTpbl HeNMHENHbIX pe3nctopoB. MeToabl
pacyeTa HefMMHEeNHbIX 3MeKTPUYecKuX Lenemn
NOCTOSIHHOrO TOKa. ['padmyeckme MeToasl pacyeTa.
MeTopg aByx y3noB. PacyeT HenMHenHbIX uenen
METOAOM 3KBMBANEHTHOrO reHeparopa.

Teopus
HEeNWHEeNHbIX
ANEKTPUYECKNX
U MarHUTHbIX
uenen

HENWUHEWHBLIE
SNEKTPUYECKUE
MNOCTOSAHHOIO TOKA

AHanuTunyeckme MeTobl pacyeTa: MeToq
aHanuTU4ecKom annpokcuMaLnmn, MeTo4 KyCOYHO-
NMHEeNHOW annpoKkcMMauumn, MeTo fMHeapusauuu.
WTepauunoHHble MeToabl pacyeTa.

Teopus
HENNHENHbIX
3NEeKTPUYECKUX
M MarHUTHbIX
uenen

HENMUHEWHBIE
MAIMHWUTHBIE LEMW NP
MOCTOAHHbBIX MOTOKAX

XapakTepucTnkn cheppoMarHUTHLIX MaTtepuarnos,
MarHUTOMSArkMe u MarHUToTBepable MaTepuansi.
CtaTtudeckas n gudpdepeHumnanbHasg MarHUTHbIe
NPOHMLIaEMOCTH.

OCHOBHbIE MOHATUS U 3aKOHbI MarHUTHbIX Lienen.
AHanorus Benu4ymH 1 3aKOHOB 181 ANEeKTPUIECKMX U
MarHuTHbIX Lenen. Ctatudeckas u
anddepeHumanbHas MHOYKTUBHOCTY KaTyLLKN C
deppoMarHUTHbBIM CEPAEYHUKOM.

UTtoro 3a kypc:

12

Utoro:

12

4.2. CopgepxaHue nabopaTopHbIX 3aHATUN

Tabnuua 8

Ne
np

HanmeHoBaHue
pasgena

HaunmeHoBaHue
na6opaTopHou paboTbl

CopepxxaHue nabopaTtopHou paboThl
(nepeyeHb ANAAKTUYECKUX eAUHULL
paccMaTpuBaembix NOATEM, BOMPOCOB)

Kon-
BO
yacoB




Kypc 2

1 | Teopwus WccnepoBaHve TMnoB OneMeHTbl Lenu NOCTOAHHOro Toka. MICToOYHMKK 2
TNIMHEWHBIX coeaVHEeHWs ABYXMOMCHUKOB. | MOCTOSIHHOIO HanpshkeHnst n Toka. 3akoH Oma ans
ANEKTPUYECKNX HepasBETBEHHOIO y4acTka Lenu.
uenen

2 | Teopusa VMccnepgoBaHune pexxmumoB OneMeHTbI Lenu NOCTOAHHOro Toka. MICToOYHMKK 2
TIMHEWHBIX paboThbl AaNEKTPUYECKON Lienu. NOCTOSAHHOIO HanpsXXeHust n Toka. 3akoH Oma ans
ANEKTPUYECKNX Hepas3BeTBIEHHOIO yyacTka Lenw.
uenen

3 | Teopus VccnepgoeaHne metoaa OnemMeHTbl Lienu NOCTOSAHHOTO TOKa. MICTOYHMKM 2
HENUHENHbIX 3KBUBANEHTHOro reHeparopa. NOCTOSIHHOrO HanpsXeHus 1 Toka. 3akoH Oma ansg
ANEKTPUYECKUX U HepasBETBEHHOIO y4acTka Lenu.

MarHUTHbIX
uenen

4 | Teopus MpoBepka 3akoHOB Knpxroga. | OnemeHTbl Lenu NocTosHHOIo Toka. CTouYHuKN 2
HeNMWUHENHbIX NMOCTOSAHHOIO HanpshkeHusi u Toka. 3akoH Oma ansi
ANEKTPUYECKUX U Hepas3BeTBNEHHOro y4acTtka uenu. PaboTta n mowHocTb
MarHUTHbIX 3NEKTPUYECKOro ToKa.
uenen

UTtoro 3a Kkypc: 8
Wroro: 8
4.3. CogepxxaHue NPaKTUYeCKUX 3aHATUN
Tabnuuya 9
CopaepxaHue NpakTU4YeCKOro 3aHATUA Kon-
Ne | HaumeHoBaHue Tema npakTuyeckoro .
na3 asnena 3AHSITHS (nepeyeHb OUOaKTUYECKNX eOUHNL; BO
pasf
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
Kypc 2

1 OneMeHTbl ANeKTPUYECKNX OneMeHTbl anekTpr4ecknx Lenen. Micnonb3osaHve metoga 2

uenein. MoCTOSHHBIN TOK. CBEPTKM ONA pacyeTa aneKkTpuyeckux uenemn Ha
Teopus NOCTOSAHHOM TOKE.

2 | NUHEeNHbIX OneMeHTbl aNEKTPUYECKNX Vcnonb3oBaHue MeToaa HanoXeHUst Ans pacyeTa 2
3NEKTPUYECKNX uenen. MoCTOAHHbLIN TOK. 3NEKTPUYECKMX Lienel Ha MOCTOSIHHOM TOKe.

3 | uenei OneMeHTbl AaNeKTPUYECKNX Mcnonb3oBaHue 3akoHOB Kupxroda ansa pacyeta 2

uenen. MoCTOSAHHbIN TOK. ANEKTPUYECKUX Liener Ha NOCTOSHHOM TOKE.

4 [MepeMeHHbIN TOK. OnemeHTbI Lenu cMHycomaansHoro Toka. 3akoH Oma anga 2
MN306paxeHne y4dacTka uenu ¢ uctoyHnkom 9C. OnemeHTapHble
CYHycoMaarnbHbIX BEKTOPHbIE AMarpamMmmbl U KOMMIEKCHbIE COOTHOLLEHUS AN
nepeMeHHbIX. Hux. Tonorpaduyeckme gmarpammei.

5 [MepeMeHHbI TOK. OneMeHTapHble BEKTOPHbIE AnarpamMmmbl U KOMMIEKCHbIE 2
M3obpaxeHune COOTHOLLEHMSA Ansa HuX. Tonorpaduyeckne gmarpaMmmei.
CUHycouaanbHbIX
NEpPEMEHHBIX.

6 Mpeobpa3zoBaHue aHeprun B MrHoBeHHasi, akTUBHas!, peakTUBHas M NofHasi MOLLHOCTK 2
3NEeKTPUYECKON Lenu. CMHyCcOMAanbHOro TokKa.

YacToTHble CBOWCTBA Lienemn
nepemMeHHOro Toka.
Wtoro 3akypc: | 12
Kypc 3

1 Teopus PacueT nepexogHbix Mpeobpa3zoBaHue Nannaca. OnepaTopHble CXeMbl 2
HENMUHENHbIX NpOLECCOB B NIMHENHbIX 3ameLLeHus. ANropuTM pacyeTa nepexoiHbIX NPoLEeccoB
3MNEKTPUYECKNX U | BNEKTPUYECKUX LiensiX C onepaTopHbIM MeToaoM. Teopema pasnoxeHus. Popmynel
MarHUTHbIX COCpeAO0TO4EHHBIMY BKITHOUYEHUS.
uenen napaMmeTpamu onepaTtopHbIM

METOA0M.

2 PacueT nepexogHbix Mpeobpa3zoBaHue Nannaca. OnepaTopHble CXeMbl 2
NpPOLECCOB B NIMHENHbIX 3ameLLeHus. ANropuTM pacyeTa nepexoiHbIX NpoLEeccoB
3MNEKTPUYECKMX LIENSIX C onepaTopHbIM MeTogoM. Teopema pasnoxeHus. Popmyrnebl
cocpeaoTO4EHHBIMM BKITHOYEHUS.
napaMmeTpamu onepaTtopHbIM
METOA0M.

3 PacuyeT nepexogHbIx MpeobpaszoBanue Jlannaca. OnepaTopHble CXeMbI 2
NpPOLECCOB B NIMHENHbIX 3ameLLeHust. ANropuTM pacyeTa nepexoHbIiX NPoLEeccoB
3MNEKTPUYECKMX LIENSIX C onepaTtopHbIM MeTogoM. Teopema pasnoxeHus. Popmyrnebl
cocpeaoTOYEHHBIMM BKITHOYEHUS.
napameTpamMu onepaTopHbIM
METOLOM.

4 PacueT nepexogHbIx MpeobpasoBaHue Nlannaca. OnepaTopHbie CXeMbI 2
NpOLECCOB B NIMHENHbIX 3ameLLeHus. AnropuTM pacyeTa nepexogHbIX NpPoLEeccoB
3MNEKTPUYECKMX LIEMSIX C onepaTopHbIM MeTogoM. Teopema pasnoxeHus. Popmyrnebl
COCpeaOTOYEHHBIMU BKJIHOYEHUS.




napameTpamu onepaTopHbIM
METOAOM.

PacueT nepexogHbix
NpoLIeccoB Ha OCHOBE
uHTerpana [oamens.

Anroputm pacyeTta nepexofHbIX NPOLEecCcoB Ha OCHOBE
nHTerpana Jioavens.

UTtoro 3a kypc:

10

Utoro:

22

4.4. CopgepxaHue CaMOCTOATENIbHOM pPaboThbl

Tabnuua 10

Ne
n/n

HanmeHoBaHue
pasgena

Bua camocTtosiTenbHOM
paboTbl

CopepxaHue caMocToATEeNbHOM paboThbl
(nepeyeHb AMOAaKTUYECKMX €OUHNLL:
paccMmaTpuBaeMblx MOATEM, BOMPOCOB)

Kon-
BO
yacoB

Kypc 2

Teopust IMHENHBIX
SNEKTPUYECKMX
uenen

noarotoBka Kk JIP

Teopus
HESNTMHENHbIX
ANEKTPUYECKMX U
MarHuUTHbIX Lenen

3OnemMeHTbl Lenu NOCTOsIHHOTo Toka. ICTOUHMKK
NOCTOSIHHOrO HanpsXeHus 1 Toka. 3akoH Oma ang
HepasBETBEHHOIO y4acTka Lenu.

3OnemMeHTbl Lenu NOCTOsIHHOrO Toka. ICTOUHMKK
NOCTOSAHHOTO HanpsXXeHust n Toka. 3akoH Oma ans
Hepa3BeTBIIEHHOIO y4acTka Lienw.

OneMeHTbI Lienu NOCTOAHHOro Toka. MICToOYHMKK
NOCTOSAHHOTO HanpsXXeHWst n Toka. 3akoH Oma ans
HepasBETBIEHHOIO y4acTka Lenu.

3OnemMeHTbl Leny NOCTOsIHHOTO Toka. ICTOUHMKK
NOCTOSIHHOrO HanpsXeHus 1 Toka. 3akoH Oma ans
HepasBEeTBNEHHOrO y4acTtka uenun. Pabota n mowHoCTb
3MEeKTPUYECKOro TOKa.

PacueT anekTpuyeckux Lenen MeETOA0M 3aKOHOB
Kupxroda. [enutenn HanpskeHnsa n Toka. PacueTt
3MNEKTPUYECKMX Lienei MeTOA0M KOHTYPHbIX TOkoB. PacyeT
3NEKTPUYECKUX Lenen MeToaoM HarnoXeHus

fBneHve pesoHaHca. Ycnosus pe3oHaHca RLC-
ABYXNOMOCHNKOB. Cnocobbl HACTPOWMKN ABYXNOMOCHNKA B
pe3oHaHce. MNMoHaTme o gobpoTHocTM RLC-ABYXNoOMOCHMKA.
MoHsITME 0 pe3oHaHCHbIX KpMBbIX. Pe3oHaHc B
nocnegoBaTenbHOM konebaTenbHOM KOHTYpe. YacToTHble
XapaKTEPUCTUKN 1 PE3OHAHCHBIE KPUBbIE KOHTYpA.
[o6poTHOCTb, BONMHOBOE COMPOTUBIIEHNE KOHTYPA,
BEKTOPHbIE Anarpammbi.

Pe3oHaHc B napannensHOM konebaTtenbHOM KOHTYpeE.
YcnoBue pe3oHaHca, YaCTOTHbIE XapaKTePUCTUKM.
[o6poTHOCTL, BONMHOBAasA NPOBOANUMOCTb, BEKTOPHbIE
anarpammbl.

MoHsiTMEe 0 YeTblpexnontocHuke. PopMbl 3aNNCK OCHOBHbIX
ypaBHEHMWIN. XapakTepuctmyeckne napameTpbl. Cxembl
3aMeLLEHUS YETbIPEXMOMICHMKOB. CXeMHble hyHKLMM
YeTbIPEXMOMICHNKOB U UX ONPeAereHve Yepes napameTpbl
pasnuyHbix POPM YpPaBHEHWNA.

39

39

Teopust MMHENHbIX
SNEKTPUYECKMX
uenen

BbInonHeHne PP

Teopus
HEINMHENHbIX
SNEKTPUYECKUX U
MarHUTHbIX Lienen

PacuyeT npu nocnegoBaTensHOM, NapaniienbHOM 1
CMELLAHHOM COeAMHEHNM YHaCTKOB Lienu. OKBMBANeHTHbIE
npeobpasoBaHus B anekTpuyeckux Lensx. MeTon 3akoHoB
Kupxroda. MeTtoq KOHTYpHbIX TOKOB. MeToz y3noBbIx
HanpsbkeHun. MeTtopn aKkBMBaneHTHoro reHepatopa. MeTog
HanoXeHusl.

39

39

Teopus NMUHENHbIX
3MNEKTPUYECKMX
uenen

camocTosTenbHoe
n3yyeHve maTepuana,
NMoAroToBKa K KOHTPOSIbHOW
paboTte

Teopus
HENUHENHbIX
ANEKTPUYECKMX U
MarHUTHbIX Lienen

YacTOTHbIE XapaKTEPUCTUKUN JIMHENHbLIX SMEKTPUYECKNX
uenen

MHOYKTUBHO CBsI3aHHbIE Lienu

MeToabl pacyeTa CnoXHbIX Lener rapMoHUYeCcKoro Toka B
YCTaHOBUBLLUMMCS pexume

[MaccrBHbIE YETBLIPEXNONKOCHUKN N (PUNbTPbI

TpexdgasHble uenu

Llenn nepvoanyeckoro HerapMoHM4YeCKoro Toka
MepexogHble NpoLecChl B IMHENHbIX 3NEKTPUYECKUX Lensax
HenvHenHble Mar-HUTHbIE LIenu Npu NOCTOSIHHbLIX NOTOKaX

39

39




Teopus NMHENHbIX
3NEKTPUYECKMX
uenen

Teopus
HENMNHENHbIX
ANEKTPUYECKMX U
MarHuUTHbIX Lenen

noAroToBKa K 3a4eTy

YpaBHeHUs, BEKTOpHasa guarpaMma 1 aKBuBaneHTHas
cxema TpaHcdopmaTopa ¢ eppoOMarHUTHbIM
CepaeYHVKOM.

KoHaeHcaTopbl C HENUHENHBIMW XapakTepucTUKaMu B Lienu
nepemMeHHOro Toka.

KoadhpumumeHT MOLHOCTH NpyU NMTaHUM HENWHENHOW Lienu
OT UCTOYHMKA CUHYCONAANbHOIO HanNpPsHKeHWs
OcobeHHocTM KonebaTenbHbIX MPOLECCOB B HENMUHENHBLIX
3MNEKTPUYECKMX LiENsX.

YCTOMYMBOCTb pexnmMa B LEeNu C HENMUHENHbIM 3NIEMEHTOM,
NUTAeMONOT UCTOYHMKA NOCTOSTHHOIO HanpshXxeHns. Beibop
SKBMBANEHTHOW CXeMbI A5 pacCMOTpeHus Bonpoca 06
YCTONYMBOCTW.

O6Lwme coobpaxeHns 06 yCTONYMBOCTU pexnma B
CINOXHbIX HENMUHENHbIX ANEKTPUYECKUX LiensX, MMTaembIX OT
WUCTOYHUKOB MOCTOSIHHOIO HanNpPsiXeHUs.

MeToab! pacyeTa nepexoaHbIX MPOLECCOB B HENMMHENHbIX
anekTpuyeckmx Lensax. Metog rpacuyeckoro
WHTErpMpoBaHus s pacyeTa NepexogHoro npolecca B
HENWHEeNHOW Lenu.

v ap.

39

39

Teopust IMHENHbIX
3MNEKTPUYECKMX
uenen

Teopus
HEeNNHEeNHbIX
ANEKTPUYECKMX U
MarHuUTHbIX Lenen

noaroToBKa K 3Kk3amMeHy

Ob6was xapakTepucTuka 3agay, OTHOCSLLMXCS K Teopumn
3ANEKTPUYECKUX Lenen.

OCHOBHbI€ UHTerparnbHble BENNYUHBI, MPUMEHSIEMbIE B
TEOPUN 3NEKTPUYECKNX Liene: TOK U ero Buabl, NoTeHuman,
HanpsbkeHve, anekTpoaBmKyLLasa cuna. MNonoxutensHble
HanpaBneHUs TOKa N HanpshkeHus.

MrHoBeHHas MOLLHOCTb M 3Heprus. EquHnLbl namepexus
ANEKTPUYECKNX BETTNYH.

AnekTpuyeckas Lenb 1 ee coctas. MigeanuanpoBaHHble
anemeHTbl uenu - uctodrHmkn 3L0C n Toka (He3aBMUCHUMbIe U
3aBUCUMBIE), NOeanbHbIN U pearnbHbIA PE3UCTUBHBIN,
WHAYKTUBHBIA, EMKOCTHOW 3NeMEHTbI 1 ynpaBrisieMble
WCTOYHUKM HaMPSPKEHNUST U TOKa. DNeKTpUYecKme cxembl
3aMelLleHns.

OCHOBHbIE 3aKOHbI SNIEKTPUYECKNX Lienen: 3akoH Oma,
3akoHbl Knupxroda, [xoyns - leHua.

Knaccudukauus TUNoBbIX 3NIEMEHTOB 3TEKTPOTEXHUYECKNX
YCTPOWCTB (pe3ncTopa, KaTyLUKU NHOYKTUBHOCTH,
KoHOeHcaTopa).

Mcnonb3oBaHue 3akoHoB Kupxrodga gns pacyeta
3NEKTPUYECKUX Liener Ha NOCTOSIHHOM TOKe.

v op.

11

12

WTtoro 3a Kypc:

335

Kypc 3

Teopusa NUHENHbIX
3NEKTPUYECKUX
uenen

Teopus
HENMUHENHbIX
ANEKTPUYECKUX U
MarHUTHbIX Lienen

noaroToBKa K 3K3amMeHy

MoHsiTMe o nepexogHoM npouecce. MpuymnHbl,
BbI3blBaKOLLME NepexoaHbIv npouecc. KoMMyTauums, 3aKoHbI
KOMMYyTauuu.

Knaccuyeckuin MeTo pacyeTa nepexofHoro npoiecca.
MpuHyxaeHHas n cBoboaHas COCTaBNSALLME PELUEHNS.
Cnocobbl nony4yeHns xapakTepucTUYECKOro ypaBHEHUS
Lenu nocre KoMmmyTauun. 3aBMCMMOCTb XapakTepa
cBoboaHOro npouecca oT BUaa KoOpHen
XapaKTEPUCTUYECKOTO YPaBHEHUS.

HauyanbHble ycnoBusi 1 cnocobbl Ux onpeaeneHus.
HaxoxaeHne NoCcTOSHHBIX UHTEFPUPOBAaHUS MO HaYanbHbIM
ycnosusim. OcobeHHOCTM pacyeTa Lenei nepBoro nopsiaka.
MocTosiHHasA BpeMeHn Nepexof4Horo npowecca.
OcobeHHOCTH pacyeTa Lenen BTOporo n 6onee BbICOKOro
nopsigka

OnepaTtopHbli MeTog. CyLHOCTb MeToaa.
MpeobpasoBaHue Jlannaca.

v ap.

28

28

WTtoro 3a Kypc:

56

UToro:

391

5. MeTtoguueckue ykasaHus Ansi o6y4aroLMXcs N0 OCBOEHUI0 AUCLMNIIUHBLI (MOAYNs)

1. MeToaunyeckue ykaszaHusa npu paborte Ha nekuum
[o nekumu cTygeHT AOoMmKeH NPOCMOTPETb Y4EOHO-METOOMYECKYIO N HAYUYHYI0 NuTepaTypy No Teme nekumm
ans Toro, yTobbl MMETb NpeAcTaBneHne o Nnpobnemax, KoTopble ByayT NOAHATLI B NEKUUN.



Mepen Havanom nekumuM obyyawowmmcs coobliaeTcsa Tema Jfekuuu, nnad, BONpockl, nognexaiiue
paccMOTPEHNIO, [OBOAATCA OCHOBHblEe nUTepaTypHble WUCTOYHUKW. Becb y4ebHbIi mMaTepuan, coobliaembiv
npenogasaTteneM, AOMKEH He NpocTo npocnywmBatbes. OH AomkeH BblTb akTUBHO BOCMPUHAT, T. €. YCIbIWaH,
OCMBICIIEH, MOHAT, 3admKcMpoBaH Ha Bymare u 3akpenneH B namsatu. NMpuctynas K cnywaHuio HOBOro y4ebHoro
mMatepuana, nofne3Ho MbICIIEHHO YCTAHOBUTbL €ro CBSA3b C paHee u3ydeHHbIM. Crneas 3a TEXHUKOW YTeHus nekumnm
(akueHT Ha CcyleCcTBEHHOM, MOBbIWEHWE TOHa, U3MEHEeHWe puTma, naysa M T. n.), Heobxoaumo Bcreg 3a
npenogasateneM ymeTb BblAeNATb OCHOBHble KaTeropuu, 3akOHbl W ONpefensaTb WX coaepxaHue, npobnemsl,
npegnonaratb MX BO3MOXHble pelUeHus, AokasatenbctBa M BbiBoAbl. OcylecTBnAs Takyt paboTy, MOXHO
3HaunTenbHO obneryntb cebe nOHUMaHue y4yebHOro MaTepuana, ero KOHCMEeKTUMpOBaHWe W AanbHevlee
n3yyeHwue.

2. MeTopunyeckue ykasaHusi Nnpu paboTte Ha nabopaTopHOM 3aHATUM

MpoBeneHune nabopatopHomn paboTbl 4ENUTCHA Ha [BE YCMNOBHbIE YAcTW: TEOPETUYECKYHO U NPAKTUYECKYHO.

HeobxoauMbIMK CTPYKTYPHbIMW 3fieMEHTaMM 3aHATUS SABMAIOTCA npoBedeHue nabopaTtopHon paboThl,
npoBepKa YyCBOEHHOIo MaTepuana, BkrodaroLLas obcyxaeHne TeopeTuieckmx OCHOB BbINOSTHAEMON paboThbl.

Mepen nabGopatopHol paboTon, Kak MpaBuno, NPOBOAUTCA TEXHUKO-TEOPETUYECKUIN WHCTPYKTaX Mo
MCnonb30BaHM Heobxoammoro obopyaoBaHud. [penoaaBaTenb KOPPEKTUMPYET AeATenbHOCTb obyvatollerocs B
npouecce BbINOMNHeHMs paboTsl (Npu HeobxoaumocTu). Nocne 3aBeplueHus nabopaTopHon paboTbl NogBoAATCA
utorun, obcyxaarTca pesynbTaTtbl AeATENbHOCTY.

Bo3moxHbl criegytowne opmbl  opraHM3auum  nabopaTopHbiX paboT: poHTanbHas, rpynnosasi u
nHameuayaneHas. [lpyu dpoHTanbHonm opme ofHoTMNHAs paboTa BbLIMNOMHAETCS BCeMM OOy4awLMMMKCA
opHoBpemeHHo. [Npu rpynnosown hopme paboTa BeINonHAeTCs rpynnon (komaHgown). MNpu nHanemayanbHon goopme
obyyvarLwmnmMmncs BeINOSHATCA NHAMBUAYalbHbIE paboTbl.

Mo kaxgon nabopaTopHoW paboTe MMEKTCS METOAMYECKME YKa3aHus MO WX BbIMONIHEHMWIO, BKIOYatoLme
HEeOOXOOUMBIN TEOPETUYECKUA W NPAKTUYECKUA MaTtepuarn, codepXaliMe 3reMeHTbl U nocrnefoBaTenbHYyo
WHCTPYKUMIO MO MpOBeAeHU0 BbibpaHHOW paboTbl, uHAMBUAYanbHbIe BapuaHTbl 3agaHun, TpebosaHusa n dopmy
OTYETHOCTM NO AaHHoW paboTe.

3. MeTogunyeckue ykasaHuUs nNpuv NoAroToBke U paboTe Ha NPaKTU4YECKOM 3aHATUMM

MpakTuyeckme 3aHATUS MO AUCUUNINHE NPOBOOATCA B Uensax BblpabOTKM NpPaKTUYECKUX YMEHUN U
NpnobpeTeHns HaBbIKOB B peLleHnr NPod)eCCMoHarnbHbIX 3a4aud.

MoarotoBka oby4arowierocs K NpPakTMYeCKoOMy 3aHSATUIO MPOM3BOAUTCS MO BOMpocaMm, pa3paboTaHHbIM Ansi
KaXgon Tembl NPaKkTUYECKMX 3aHATUA u (Mnu) nekumn. B npouecce MOArOTOBKM K MPaKTUYECKUM 3aHATUAM,
Heobxoammo obpaTuTe 0coboe BHMMaHNE HA CaMOCTOSITENIBHOE U3YydYeHe PEKOMEHOOBAHHOWN NUTEPaTypbI.

PaboTta cTyaeHTOB BO BpeMsi MPaKkTUYECKOro 3aHATWUSI OCYLLECTBMSIETCA Ha OCHOBE 3afaHwuii, KOTopble
BblgaloTcs obyyawwmmcs B Havane unu BO BpPEMsi 3aHATUS. Ha npakTuyeckux 3aHATUsIX MpUBETCTBYETCSA
aKTUBHOE y4acTue B 06CyXOEHUMN KOHKPETHbIX CUTYaLuin, CNOCOBHOCTb HA OCHOBE MOSyYEHHbIX 3HAHWUIA HAaXO4UTb
Hanbonee 3aPPEKTMBHBIE PELLUEHUA MOCTABMEHHbIX MPOGMEM, yMeTb HaxXOAWUTb MOME3HbIA AOMNOMHUTENbHbIN
MaTepuan Mo TemaTuke 3aHATMWA. Ha npaktuyeckmx 3aHATuAX obydarolimecss OOIMKHbl yMeTb BbipaboTaTb
onpeferneHHble pelleHnsa no obo3HavyeHHon npobneme. B 3aBUCMMOCTM OT CMOXHOCTWU NpeanaraemblX 3a4aHun,
uenen 3aHATvsA, obLen NnoaroToBku obyyaloLlmMxcs npenogaBaTerlb MOXET Nofcka3aTh 00y4valowmumMest anroputM
pelleHns unM nepeoe OEWCTBUE, UM ykasaTb obLllee HanpaBreHue paccyXaeHun. onyyeHHble pesynbTathbl
obcyxaarTcsa ¢ No3nLniA X ageKkBaTHOCTU N 3PEKTUBHOCTU B PaCCMOTPEHHON CUTyaLun.

4. MeTogmnyeckue ykasaHusi Mo camocTosiTeribHOW paboTte

OpraHu3aums caMoCcTOATENbHOM paboThl 0OYyYaOLIMXCA OPUEHTUPYETCS Ha aKkTUBHbIE METOAObl OBafeHus
3HaHMAMU, pasBUTME TBOPYECKNX CNOCOBHOCTEN, Nepexo OT MOTOYHOro K MHAMBUAYaNn3MpoBaHHOMY OOyYEHWIO C
y4yeToM NoTpebHOCTEN U BO3MOXHOCTEN 0by4aroLLerocs.

CamoctosiTenbHas pabota ¢ yy4yebHuMkamu, y4ebHbIMU MOCOOMAMW, HAYYHOW, CNPaBOYHOW NUTEpPaTypown,
mMaTepuanamm nepvoauyveckux msgaHuii u MiHtepHeta siensetcs Hanbonee adhdeKkTMBHbLIM METOAOM MOMyYeHus
OOMONMHUTENbHbLIX 3HAHWIA, MO3BOMSET 3HAYUTENbHO aKTMBM3MPOBATb MPOLECC OBnageHus MHdopMauuen,
crnocobcTByeT Gonee rnybGoKOMy YCBOEHMKO M3y4yaemMoro martepuana. Bce HOBble MOHATUA MO M3yvyaeMon Teme
Heo6X0AMMO BblyYnNTb HAN3YCTb.

CamocTosATenbHas paboTta peanusyeTcs:

e HENOCPEACTBEHHO B NpoLIECCe ayaAUTOPHbIX 3aHATUN;

® Ha NeKkUumsX, NPakTUYECKMUX 3aHATUSIX;

® B KOHTAKTE C NpenogaBaTeneM BHE paMOK pacnucaHus;

e Ha KOHCynbTauusix Mo y4yebGHbIM BOMpocaM, B XOAe TBOPYECKMX KOHTAKTOB, MpW JNUKBMAALMUK
3a00/KEHHOCTEN, NPY BbINONHEHUN NHAMBUAYATbHbLIX 3a0aHuUiA U T. 4.;

e B METOAMYECKOM KabuHeTe, AoMa, Ha kadeape npw BbINOMHEHUM 06yYatoLWUMCs y4EOHbIX Y NMPaKTUYECKNX
3agau.

O eKTBHLIM  CPEACTBOM  OCYLUECTBMEHUS]  OOy4YaloLMMCs  CaMOCTOATENbHOM paboTbl  sBNSETCs
ANeKTpOoHHasa wuHopMaLnoHHO-0bpasoBaTenbHas cpeda YyHuBepcuTeTa, KoTtopass obecneuvMBaeTr [ocTyn K
y4yebHbIM nnaHam, pabouum nporpamMmam  gUCUMNAMH - (Moaynewn), npakTuK, K W30aHWAM  SfeKTPOHHbIX
OMBNNOTEYHBIX CUCTEM.

5. MeToan4yeckue ykazaHus No BbINONIHEHUIO pac4yeTHO-rpacuyeckomn paboTbl



Mpexpe 4yem npucTynuTb K BbiNonHeHuto PP, cTyaeHT OomkeH u3yunTb pekoMeHayemble pasgensl
y4ebHUKOB, Y4YebHbIX U MeToaudeckux nocobuin. [pu BbINOMHEHUM pacdeTHOo-rpaduyeckux paboT ocoboe
BHMMaHue crnenyet yaenuTb BbINOMHEHUIO OnpeaeneHHbIX MeToamnyecknx TpeboBaHui: cobniogeHntio 6yKBeHHbIX
0003Ha4yeHMI COOTBETCTBYIOLLUMX SMEKTPUYECKUX W MarHuUTHbIX BENUYMH M UX pa3MepHOCTEr, npasunam
HanMcaHns matemaTmyeckux ¢opmyn n ypaBHeHur, odopmneHuto rpadukos, Tabnuy n gmarpamm. B xope
pelleHnsa 3agayn He cnenyet M3MEHATb OOHaXAbl MPUHATbIE HanpaBreHWst TOKOB M HAaUMEHOBaHMS Y3roB U
conpoTuBneHui. MNMpu peweHnn ogHOM 1M TON Xe 3af4ayvv PasnUYHbIMU METOA4aMU OfHY W Ty Xe BeNUYuHy crneayet
0603Ha4YaTb OOHUM U TEM e BYKBEHHbIM CUMBOSIOM;

PacueT kaxgow onpegensiemMon BenWYMHbI CrRegyeT BbIMOMHUTE CHayana B obwem Buge, 3aTteM B
nonyyYeHHyo opmyny MOACTaBWUTb YMCMOBbIE 3HAYEHWUS M MPUBECTM OKOHYATENbHLIA pe3ynbTaT C yKka3aHueMm
eouHnL n3mepeHusi. NpoMeXyTOYHbIE N KOHEYHble pe3yribTaTbl pacyeToB AOIMKHbI ObiTb SCHO BblAENEHbl U3
obulero TekcTa. PelleHne 3agad He crnefyeT neperpyxaTb npuBeaeHneM Bcex anrebpanyecknx npeobpasoBaHui
1 apnmMeTUYECKNX pacyeTOoB.

6. MepeyeHb y4eGHOI NuTepaTypbl M y4eO6HO-MeToAUYEeCKOro obecneveHuns AN CaMOCTOATENbHOM

paboTbl
Tabnuua 11
KHWXHbIN Jluteparypa
Ne ABTOp(bl), HaMMeHOBaHue, MeCcTo, roa u3paHus d’owj‘_ls(q’) ansa
n/n (ecnu ecTb, yKkasaTb «rpud») 3NEKTPOH. y4yebHasn cangoc-r.
pecypc (3P) pa6oTbl
1. MeTpeHko, tO. B. TeopeTnyeckne 0CHOBbI ANEKTPOTEXHMKW. HennHenHble
3NEeKTPUYECKue Lienu NOCTOSHHOIO U NEPEMEHHOr0 Toka: y4yebHoe nocobuve
/ 1O. B. MeTpeHko. — HoBocubupck: HoBocnbupckuii rocysapCTBEHHbIN 3P + +
TexHu4eckun yHnsepcutet, 2018. — 60 c. — ISBN 978-5-7782-3539-7. —
TeKCT: 9NeKTPOHHbIN // QnekTpoHHO-6MbnnoTeyHas cuctema IPR BOOKS:
[canT]. — URL.: http://www.iprbookshop.ru/91446.html
2. OcHOBBbI 3NeKTpPoTEXHUKK: y4ebHoe nocobue / CunbBawko C.A.,
OpeHbyprckuin rocygapcteeHHbin yHusepceuteT, 96C ACB: 2009.- Pexum oP + +
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||30117
3. BeikoBckas, J1. B. JlnHeHble anekTpuyeckue Lenu: yyebHoe nocobue / J1.
B. BbikoBckasi, B. B. BeikoBckuii. — OpeHbypr: OpeHOyprckui
rocyaapcTtBeHHbIl yHusepcuteT, 96C ACB, 2017. — 140 c. — ISBN 978- 3P + +
5-7410-1769-2. — TeKCT: aNeKTPOHHbIN // AneKTpoHHO-6MbnmoTeyHas
cuctema IPR BOOKS: [cawnT]. — URL:
http://www.iprbookshop.ru/71283.html
4. boikoBckas, J1. B. WccnepoBaHwe nUMHEWMHbIX 3NEKTPUYECKMX Lenen
CUMHycOMZanbHOro ToKa: MEeTOAMYEecKMe yKasaHust K nabopaTopHOMy
NPakTUKyMy MO TEOpeTUYecKUM OCHOBaM anekTpoTexHukn / J1. B.
BeikoBckas, B. B. bBbikoBckuin, B. H. Tpy6bHukoBa. — OpeHbypr: 3P + +

OpeHbyprckuii rocygapctBeHHbl yHuBepcuteT, A6C ACB, 2005. — 40 c.
— ISBN 2227-8397. — TeKCT: aneKTPOHHbIN // AneKTpoHHO-6mMbnuoTeyHas
cuctema IPR BOOKS: [cawnT]. — URL:
http://www.iprbookshop.ru/51519.html

5. Koanosckun, B. H. TeopeTuyeckne 0CHOBbI 3NEKTPOTEXHMKK. Y. 1.
YucneHHble MeToabl aHanu3a yCTaHOBUBLUUXCS PEXMMOB B JIMHENHbIX
anekTpuyecknx Lensax: yuebHoe nocobue / B. H. Kosnosckuii, M. B.
Wakypckuin. — Camapa: Camapckuii rocyaapCTBEHHbIA TEXHNYECKUIA P +
yHmepcuteT, O6C ACB, 2018. — 56 c. — ISBN 2227-8397. — TekcT:
ANEKTPOHHbIN // AnekTpoHHO-6mbnuoTeyHas cuctema IPR BOOKS: [cainT].
— URL.: http://www.iprbookshop.ru/90935.html

6. Koanosckun, B. H. TeopeTuyeckne 0CHOBbI 3NEKTPOTEXHUKN. Y.2. AHann3
HENMWUHENHBIX MAarHUTHbIX Lienel 1 pacyéT nepexoHbIX NPOLEeCCOoB B
NVHEWHbIX 3NEKTpUYEcKmx Lensax: yuebHoe nocobue / B. H. Kosnosckuii, M.
B. Wakypckuii. — Camapa: Camapckuii rocyaapCTBEHHbIN TEXHUYECKUIA P + +
yHuepcuteT, O6C ACB, 2018. — 47 c. — ISBN 2227-8397. — TekcT:
ANEKTPOHHbIN // AneKkTpoHHO-6mbnuoTeyHas cuctema IPR BOOKS: [canT].
— URL.: http://www.iprbookshop.ru/90936.html

7. HewnmaH, B. 0. TeopeTuyeckne 0CHOBLI 3IEKTPOTEXHMKN B MPpUMeEpax u
3agadax. Yactb 1. lInHenHble aneKTpuyeckme Lieny NnoCTOSHHOIO ToKa:
y4ebHoe nocobue / B. 0. HevimaH. — HoBocubupck: HoBocrnbupckuin
rocyfapCTBEHHbIN TexHUYecku yHueepcuteT, 2011. — 116 c. — ISBN 3P +
978-5-7782-1796-6. — TeKCT: aNeKTPOHHbIN // SNEKTPOHHO-OMGNnoTeYHas
cuctema IPR BOOKS: [canT]. — URL:
http://www.iprbookshop.ru/45172.html

8. HenmaH, B. lO. TeopeTuyeckme 0CHOBbI 3MEKTPOTEXHWKN B MpUMepax v
3apadvax. Yactb 4. JluHeliHble anekTpuyeckue Lenm HecuHycomaanbHoro P +
ToKa: y4ebHoe nocobue / B. KO. HelimaH. — HoBocubupck: HoBocubupckuii
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roCyLapCTBEHHbI TEXHUYECKnii yHuBepeuTeT, 2011. — 182 ¢. — ISBN
978-5-7782-1821-5. — TeKCT: aneKTPOHHbIN // AneKTPOHHO-OMbnnoTeyHas
cuctema IPR BOOKS: [canT]. — URL:
http://www.iprbookshop.ru/45175.html

9. CemeHoBa, H. I'. TeopeTuyeckme 0CHOBbI 3MEKTPOTEXHUKU. HacTb 1:
y4yebHoe nocobue k nabopatopHomy npaktukymy / H. . CemeHoBa, H. O.
Ywakoa, H. U. JobpoxaHoa. — OpeHbypr: OpeHbyprckui
rocygapcTtBeHHblli yHuBepcuteT, 96C ACB, 2013. — 106 c. — ISBN 2227-
8397. — TeKCT: 3aNeKTPOHHbIN // DNekTpoHHO-6nbnnoTteyHasa cucrema IPR
BOOKS: [canT]. — URL.: http://www.iprbookshop.ru/30130.html

oP +

10. opbyHoBa, J1. H. TeopeTuyeckme ocHOBbI anekTpoTexHuku / J1. H.
lopbyHoBa, C. A. lN'yceBa. — bnaroselueHck: [JanbHEBOCTOUHbIN
rocyfapCTBEHHbIN arpapHblv yHuBepcuteT, 2015. — 117 ¢. — ISBN 978-5-
9642-0269-1. — TeKCT: 3NeKTPOHHbIN // AneKTpoHHO-6nbnnoTeyHas
cuctema IPR BOOKS: [cainT]. — URL:
http://www.iprbookshop.ru/55913.html

3P +

1. Kupees, K.B. [lnHeiHble anekTpunyeckue Lenu : y4eb. nocobue / K. B.
Kupees, B. H. Kosnoseckuin; Camap.roc.TexH.yH-T.- Camapa, 2017.- 136 c..- oP + +
Pexum gocrtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2994

12. Akoenes, B.®. OnekTpoTexHuka. PelweHne TMNoBbIX 3agau : y4ueb.
nocobue / B. ®. Akoenes; Camap.roc.TexH.yH-T, TeopeTuyeckas un obuias
anekTpoTexHuka.- Camapa, 2018.- 112 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els samgtul|elib||3321

oP +

13. Kupees, K.B. JlnHenHble anekTpuyeckue Lenn CUHycoMaanbHOro TOKa :
nab. npaktukym (5, 6, 7, 8, 9, B-3, B-4) / K. B. Kupees; Camap.roc.TexH.yH-
T.- Camapa, 2013.- 94 c..- Pexvum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||1092

3P +

14. Mskuwes, B.M. TeopeTuyeckne OCHOBbI 3MEKTPOTEXHUKU : y4eb.-mMeTop.
nocobne pans ©OakanaepoB / B. M. Mskuwes, M. C. >Xeaes;
Camap.roc.TexH.yH-T, OneKTpocHabXeHne NPOMbILLNEHHbIX NPEANPUSATUN.- P + +
Camapa, 2013.- 95 c..- Pexum gocTtyna:

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1110

Hocmyn obyyarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmensaemcsi nocpedcmeom 3571eKMPOHHOLU
UHghopmayuoHHoU obpa3zosamenbHoU cpedbl yHugepcumema u catima HTBE Caml'TY 1o n1o2uHy u naposto.

7. I'Iepequb I/IHCIJOpMaLIVIOHHbIX TEeXHONorun, ncnonb3yeMbIX NpU ocylleCTBIlIeHUN 06pasoBaTeanoro
npouecca no gucuunriimHe (MO,D,an'O), BKIlO4Yas nepe4vyeHb NporpaMmmMHoOro obGecneyeHus

Mpu  npoBedeHUM  NEKUMOHHBIX  3aHATUIA  Ucnonb3yeTca  MynbTuMmeauiHoe  obopydoBaHue.
OpraHu3oBaHO B3auMoOAeNCTBME obydalollerocss M npernogaeaTtefii C  WCMOMb30BaHWEM  3MEKTPOHHOM
MHOpMaLMOHHO 0Gpa3oBaTenbHON cpeabl yHUBepcUTeTa.

MporpammHoe obecneyeHue

Tabnuua 12
CtpaHa
Ne Cnoco6 pacnpocTpaHeHus MpasooGnanarens NPOUCXOXKAEHUSA
nin HassaHue (nMueH3noHHoe nnu ceBobogHO (NpoM3soaMTen) (vHoCTpaHHOEe
pacnpocTpaHsaemoe) unu
OTEYECTBEHHOE)
1. |LibreOffice Writer cB0o6oaHO pacnpocTpaHsiemoe [The Document Foundation |uHocTpaHHoe
2. |LibreOffice Impress cB06OAHO pacnpocTpaHsemoe [The Document Foundation |uHocTpaHHoe
3. |LibreOfficeCalc cB0o6oaHo pacnpocTpaHsiemoe [The Document Foundation |uHocTpaHHoe
4. |Adobe Reader cBobogHo pacnpocTpaHsiemoe [Adobe Systems MHOCTpaHHoe
Incorporated
5. |CnpaBo4HO-NpaBoBas cuctema JNIMLEH3NOHHOE HIMO «BMW» OoTeYvyeCTBEeHHOoe
«KoHcynbTaHT MNnocy»
6. |AHTMBUpYC Kacnepckoro JNIMLEH3NOHHOE JlaGopaTtopust Kacnepckoro |ote4ecTBeHHoOe
8. lMepeyeHb pecypcoB MHPOPMALUOHHO-TENEKOMMYHUKaLMOHHON ceTu «MHTepHeT», npodeccnoHanbHbIX

06a3 gaHHbIX, VIH(*)OpMaLIMOHHO-CHpaBO‘-IHbIX cucrtem

Tabnuuya 13
:ﬁl HaunmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbNMoTeYHas cuctema OneKTPOHHO-6MBNMoTEYHas http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OnekTpoHHO-6MbnmnoTeyHas cuctema OneKTpoHHasa bubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4Hasi anekTpoHHas http://www.elibrary.ru/
o6ubnunoteka
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9. OnucaHue MaTepuanbHO-TEXHUYECKOWN 6a3bl, HeO6XO0AMMOW AN OCyLEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucuunsinHe

NekunoHHbIe 3aHATUA

AyaouTtopun ang NeKUMOHHbIX 3aHATUA YKOMMNMEKTOBaHbl MeBENbI0 U TEXHUYECKUMU cpeacTBamu obydeHus,
cnyxawmmun ang npeacrtaBneHvs yvyebHonm mHdpopmauum 6onblion ayautopumn (Habopbl AEeMOHCTpPaLMOHHOMO
obopynoBaHus (NPOEKTOP, aKpaH, KOMNbIOTEP/HOYTOYK).

INa6opaTopHble 3aHATUSA

Ona naGopaTopHbIX 3aHATW ucnonb3yetcs nabopatopuss Ne13 «MeTpomnorusi, SnekTpoTexHuKa W
3MEeKTPO3HepreTkay, OCHALLEHHble CreuManuMavpoBaHHbIMKM yYeBHbIMM CTeHAamW, npedHasHa4YeHHbIMU Ans
BbINOMHEHWS NabopaTopHbIX PaBoT MO SMEKTPUYECKUM LIEMSIM, SNTEKTPOHVKE U SNEKTPOTEXHUKE.

MpakTnyeckue 3aHATUA
AyaouTtopun ans npakTMY4eCKUX 3aHATUI YKOMMIIEKTOBAHbI CNELManmM3mpoBaHHON Mebenbio N TEXHUYECKUMU
cpeacTBaMmu 0byveHus (NPOEKTop, IKPaH, KOMMbIOTEP/HOYTOYK).

CamocTtosATenbHas pabora

MNomeweHns pnss camMoCTOSTENbHOM paboTbl OCHALWLEHbl KOMMbIOTEPHONM TEXHUKOM C BO3MOXHOCTbIO
noakmnoyeHna Kk cetu «VIHTepHeT» M OOCTynoM K 3MeKTPOHHOM WHOopMaumMoHHO-0Opa3oBaTenbHOW cpeae
Caml'TY:

e MeToAMYecKUn kabuHeT (aya. 9).

10. ®DOHA OLEHOYHbLIX CPeAcTB Mo AUCUUNIIUHE

®PoHO OLEHOYHbIX CPeacTB ANA MPOBEAEHWUS TEKyLero KOHTPONSA YCneBaemMoCTW U NPOMEXYTOYHON
aTTectaumu npeacrtasneH B [NpunoxeHun 1.

MMoNHbIA KOMMNEKT KOHTPOMbHbIX 3a4aHUA UMW WHbIX MaTepuanoB, HeoOXoAMMbIX ANs OLeHWBaHUS
pe3ynbTatoB OOy4eHVWs MO AUCUMNNNHE, NpaKTUKe XPaHUTCA Ha Kadeape-padpaboTyvMke B OymaxHOM u
3MeKTPOHHOM BMe.
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MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB AN NPOoBeAeHUs TEKYLLEro KOHTPOons ycneBaemMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnuHe

B1.0.03.02.01 «TeopeTu4yeckne OCHOBbI ANTIEKTPOTEXHUKU»

Koa n HanpaBneHne noaroToBKu
(cneunanbHOCTL)

HanpaBneHHoCTb (Nnpocdmnb)
Keanudumkauyusn

Popma o6yueHusn

Noa Hayana noAroToBKU
Bbinyckarowas kadegpa
Kadeagpa-paspaboTumk
O6bemM AUCUUNNUHGI, Y. / 3.e.

Popma KOHTpOIA (NpomexyTovHas
aTrecrtauus)

13.03.02 dnekTpo3HepreTukKa N INEeKTPOTeXHUKa

OneKTpo3HepreTU4Yeckme CUCTEMbI U CEeTU

6akanaBp

3ao4yHas

2022

MH)KeHeprIe TexXHoJNormm

MH)KeHeprle TeXHOJNTIOrmun

468 /13

3K3aMeH, 3K3aMeH, 3a4eT




1. NepeyeHb KOMNETeHUMA, MHONKATOPOB AOCTMXKEHUSI KOMMNETEHUUI U NPU3HAKOB NPOSIBNEeHUs
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvalomiics B Xxoae 0CBOeHUsA
o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMeTeHL MU KOMneTeHuumn OOCTUXEHUS1 KOMNeTeHUUn obyuyeHus
KOMneTeHuun
He NpefycMOTpPeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Ko v HaumeHoBaHue
Kog HaumeHoBaHue UHAMKaTopa
Pe3ynbTaTtbl 06y4yeHus
KOMMeTeHLMn KOMMeTeHuun BOCTWXKEHUSA
KOMMNeTeHuuun
OlK-4 CnocobeH na-1 onk-4 31 OMnK-4.1
ncnonb3oBaTb METOAbI WMcnonb3yeT meToapl 3HaTb: 0 PU3NYECKMX N SHEPrEeTUYECKMX SBMEHUNAX B
aHanusa u aHanusa u pasnunyHbIX pexmmax paboTbl CTaTUYECKMX
MOJenMpoBaHusi MoZEeNMpoBaHus 3MNEKTPUYECKMX, MarHUTHbIX Llenen n
ANEKTPUYECKNX Llenen U | NIMHEWHBbIX U 3MNEKTPOTEXHUYECKMX YCTPONCTB, Pa3nnyHbIX

ANEKTPUYECKMX MallnH

HENWHEeNHbIX Lenen
NOCTOSIHHOIO U
NepeMeHHOro Toka

crnocobax Ux onncaHns Ha OCHOBE MaTeMaTUYeCcKuX
Mopaenen

na-2 onk-4
Mcnonb3yeT meToapl
pacyeTa nepexonHbIX
npoLeccoB B
3MNEKTPUYECKNX Liensx
NOCTOSIHHOIO U
nepemMeHHoro Toka

Y1 ONK-4.2

YMeTb: COCTaBnATb U pellaTtb ypaBHEHUS
3MNEKTPUYECKMX N MarHUTHbIX Lenen B
YCTaHOBMBLLMXCA U NePeXodHbIX pexumMax npu
MUTaHUN OT UCTOYHUKOB MOCTOSIHHOTO U NEPEMEHHOIO
TOKa, UCXOAS U3 OCHOBHbIX 3aKOHOB U TEOPEM
3MEKTPOTEXHWKM

B1 OlNK-4.2

BnageTb: HaBblkaMu B KONTIMYECTBEHHOM OL€HMBaHNN
N3MEHEHUI ANEKTPOMArHUTHbIX NEPEMEHHbIX,
NPOrHO3NPOBaHNN PYHKLMOHMPOBaHWSA
3MEKTPUYECKOW Lienu Un 3neKkTpOTEXHUYECKOro
YCTPONCTBa NPU M3MEHEHWUN 3TUX NEPEMEHHbIX, a
TaKkKe ynpasnsaowmx 1 BO3MYLLAIOLLMX BO3AEVCTBUIA;
B hopMynmpoBaHun TpeboBaHWIM Kk aHanuay
NPOCTENLLNX SNEKTPOMArHUTHbIX YCTPOWCTB,
BNafeHns MeTodamu onpeaeneHns X XxapakTepucTmk
1 napaMmeTpoB

MpodeccuoHanbHbIe KOMMNETEeHLUN

Tabnuuya 3
Kopn HanmeHoBaHune Ko v HaumeHoBaHMe nHAnKaTopa [OCTUXKEHUSA PesynbTaTthbl
KOMMeTeHLMun KOMMNEeTeHUun KOMMNEeTeHUun oby4eHus

He nNpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

Ma'rpuu,a COOTBETCTBUA OLLeHOYHbIX CpeaAcTB 3annaHNpoBaHHbIM pe3ynbTaTamMm oqueva

Tabnuua 4
OueHoO4HbIe cpeacTBa
. . Teopus HENMUHENHbIX 3NEKTPUYECKUNX U MpomexyTouHas
Ko n Teopusa NUHENHbLIX 3MEeKTPUYECKUX Lenemn i
MarHUTHbIX Lenen aTTecrauus
MHAMKaTop
Bonpoch! k
LOOCTUXeHuA
KOMMNETeH Bonpochkl ansa cobecenoBaHus (oT4yeTa no nabopatopHeiM pabotam). PIP. 3K3ameHy /
ummn -
Bonpockl Ans npaktu4eckmx 3aHATuin. KoHTponbHas paborTa. ak3ameHy /
3a4ety
na-1 onk-4 31 OMNK-4.1 31 OMNK-4.1 31 OMNK-4.1
Y1 ONK-4.2 Y1 ONK-4.2 Y1 OMNK-4.2
WA-2 ONK-4 B1 OMK-4.2 B1 OMK-4.2 B1 OMK-4.2

2. TunoBble KOHTPOJbHbIE 3a4aHWUA UMK UHbIe MaTepuarnbl, He0O6XoAUMbIe AN OLEHKN 3HAHUWA, YMEeHUN,
HaBbIKOB U (UNK) oNbiTa AEATENLHOCTU, XapaKTepusyLlimne npouecc (0OpMMPOBaAHUSA KOMNETEHLUI B Xoae
OCBOEHUA obpa3oBaTesibHON NpPorpaMmmbl

2.1. ®opMbl TeKyLLEro KOHTPOSSl yCneBaemMocTu




Bo BpeMA TeopeTn4eckoro o6yqu|/|;| CTyA€eHTbl COAKT KOHTPOJIbHblE TOYKWU, KOTOpPblE€ OCYLLECTBIAKTCA
nyTem BbINOJIHEHNUA COOTBETCTBYOLLEro 3agaHnda B JIMYHOM KabuHeTe.

MprMepbl KOHTPONbHbLIX paboT
Bapuanm 1
IToCTpOHTE BpeMeHHVIO JHATPAMMY Pa0OTHI KOMOHHAITHOHHOH CXeMsbl H 3aIlH-
CATH PeaTH3VEMYVIO SH0 JIOTHYSCKYVI0 DVHKIHID Y
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4. TlpuHOENHATBHAY cxXeMa JemmHdparopa 5xX32 Ha ocHOoBe IHMC
SNT4LS154 (153311103).

5. IIpHHOMIHATBHAA cXema 12-paspaaHoro (12-KpaTHoro) My/IbTHILIEK-
copa 2*1 (MHKpOCXeMy BBIOpaTh caMOCTOATeNbHO H3 YHCIA [IpecTaBIeHHbIX B
CIIPaBOYHOM JTHCTKE).

Bapuanm 2
1. ITocTpoHTE BpeMeHHVIO JHATPAMMY padoTel KOMOHHAITHOHHOH CXeMBI
H 3a[IHCATh pPealH3VeMVIO 210 JorH4IecKYI0 QYHEINO Y-
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~

2. TlpuHnmnuaTeHad cxeMa Jemmppatopa 6x48 Ha ocHope IIMC
SNT4ALS138 (15331107).

3. TlpHHIMNHATEHAY CXeMa MyJbpTHILIeKcopa 32%1 Ha ocHope FIMC
SNT74ALS151 (1533 KII7).

MprmepHbIe BONpockl Ans cobecegoBaHnA (oTyeTa no nabopaTtopHbIM paboTam)

Na6opaTtopHasa paboTta Ne 1. UccnegoBaHue TMNOB coeANHEHUs ABYXMONMOCHUKOB.

. JanTe onpegeneHue anekTpu4eckoro noTeHyunana.

. Jante onpeneneHne anekTPUYECKOro HanpsKeHUs.

. Dante onpeneneHne anekTPUYECKOro Toka.

. Jante onpeneneHne anekTPUYECKOro CoONpoTUBIIEHMS.

. Dante onpeneneHne anekTpU4eckon NPOBOAMMOCTH.

. Uem xapakTepusyeTcsa nocrnenoBaTtenibHOe COeANHEHNE ABYXMNONMOCHNKOB?

. Uem xapakrepusyeTcs napannenbHoe CoeauHEHNE ABYXMOMOCHNUKOB?

. Yto npepcraenseT cobon cmellaHHOe CoeanHeHe OBYXMOMOCHNKOB?

. Kak BbINONMHSAETCA MOMCK 3KBMBAIIEHTHOrO COMPOTMBIIEHUS MOCNeOoBaTENIbHOMO COEAMHEHUS aKTUMBHbIX
COMPOTUBNEHNIA?

10. Kak BbINOMHAETCA MNOUCK 3KBUBANEHTHOW MPOBOAMMOCTM napansfefnlbHOro COEeOUHEHUS! aKTMBHbIX
COMPOTUBNEHNIA?

11. Kak BbINOMHAETCS MOUCK SKBMBANEHTHOrO COMPOTUBIIEHWUSI CMELUAHHOMO COEOMHEHUS aKTUBHBIX
COMNpPOTUBNEHNN?

O©CoO~NOOOTPRWN =



NabopaTtopHasa pabota Ne 2. UccnegoBaHue CrNOXHOW NIMHENHOMW 3NIEKTPUYECKOWN Lienu NOCTOAHHOro
TOKa

CdopmynupynTte 3akoH xoynsa-fleHua.

Yrto nogpasymeBaeTcs no4 NOfHON MOLLHOCTbIO, MOLLHOCTLIO MOTEPb Y MONE3HON MOLLHOCTbIO?

Yrto npeacraengaet cobor naccuBHbIN ABYXMNOMOCHUK? MpuBeguTe npumep.

YTo npencraBnseT cobon akTUBHbIV ABYXNOMNOCHWK? NpuBeguTe npumep.

YTto npeactaenseT cobow HarpysovHasd npsiMas? YKaxuTe Ha Harpy3o4dHOW MPSMOW PEXMMbl KOPOTKOrO
3amMblKaHKs 1 XONOCTOro xoaa.

Kak no Harpy3o4HOn NpsiMoi onpeaenvTb MOLLHOCTb MCTOYHMKA, MOLLHOCTb MOTEPb U NOME3HYH MOLLHOCTb,
ecnu ykasaHa paboyasi Touka?

Uto nopgpasymeBaeTcsi Mo COrnacoBaHHbIM PEXUMOM paboTbl UCTOMHMKA W Harpy3kn? Yem OH
XxapakrepusyeTca?

NabopaTtopHas paboTta Ne 3. UccnegoBaHue meTona 3KBMBaNEHTHOrO reHepaTopa

1. Chopmynupyiite Teopemy 06 3KBUBaNeHTHOM reHepaTtope.

2. N306pa3ute anekTpuyeckMe CxeMbl 3KBMBANEHTHOr0 reHepaTopa Ha OCHoBe WuCToyHuka JOC wu
3KBMBANIEHTHOrO reHepaTopa Ha OCHOBE UCTOYHMKA TOKA. YKaXXUTe napameTpbl 3TUX reHepaTopoB.

3. Kak npoBoasiTCs OMbIThbl XONOCTOrO XOA4a U KOPOTKOrO 3amblkaHus. YTO OHM NO3BONAT oNpeaenuTb?

4. Kak onpefensaiTcs napaMeTpbl 3KBMBANEHTHOrO reHepaTopa OMbITHbIM NyTEM?

5. Kak onpepgensoTcs napaMeTpbl S3KBMBANEHTHOIO reHepaTopa pacyéTHbIM MyTéM?

6. B kaknx cny4yasx uenecoobpasHo NPUMEHSATb METOA 3KBUBASIEHTHOrO reHepaTopa?

JlabopaTopHasn pabota 4. lNpoBepka 3akoHOB Kupxroda.

[danTe onpegeneHne anekTpnyecKkomn uenu, yana, BeTBu, KOHTypa.

[ante onpegeneHune anekTpuyeckoro Toka, NnoTeHumana, HanpsbkeHus, 3C.

Kakoi anekTpmyecknii TOK Ha3blBaeTCA NOCTOSAHHbIM?

Kakne nCToUYHMKN 3NEeKTPUYECKON IHEPIUM OTHOCATCH K UCTOYHMKam [ C, kakne — K UCTOYHMKaM Toka?

Yem oTnnyaloTca HenaeanbHble UCTOYHUKN 3NIEKTPUYECKON SHEPTUN OT MAEeanbHbIX?

Kakne anemeHTbl aneKTpu4ecknx Lienen Ha3blBaOTCA akTUBHBIMW, Kakme — NacCMBHbIMMW?

HasoBute npusHakv nocrnegoBaTenbHOro U napannensHOro CoeAMHEHUS 3NIEMEHTOB 3MEKTPUYECKUX Lienen.
CdopmynupyinTe 3akoH Oma.

CdopmynupyinTte nepsbiii 3akoH Knpxroda. O6bsicHUTe ero omanyecknin CMbicr.

Cdopmynupyinte BTopoi 3akoH Kupxroda. O6bacHUTE ero ouanyeckmii CMbICIT.

KakoBa nocnenoBaTenbHOCTb pacyeTa 3feKTPUYECKMX Lienen MeTogoM 3akoHoB Kupxroga?

UTo xapakTepumsyeT pe3ncTop Kak afieMeHT anekTpuyeckon uenn?

CdopmynupynTte 3akoH xoynsa-feHua.

Y10 Ha3bIiBaeTcs 6anaHcom MolyHocTen? [1nsa yero coctaBnsieTca 6anaHc MOLLIHOCTEN?

Y70 Ha3bIBaeTCs NOTEHUManbHOW AnarpaMMOon, KakoB Nopsigok ee nocTpoeHns?

Kak no noTeHumanbHOW AMarpaMme KOHTypa onpeaenqTb MOTeHuuanbl TOYeK, CONPOTUBMEHUS Y4acTKOB,
HanpsPKEHUS Ha yvacTKax, TOKM Ha ydacTkax 3TOro KoHTypa?

PacueTHo-rpadmyeckas pabora Ne1 no teme 1 AHanus anekTpUYecKom Lenu cMHycoungasnbHOro Toka
C B3aUMHO MHAOYKTUBHbLIMU CBA3AIMM.

3apgaHve ans pacyéTHo rpadudeckomn paboTbl:

CocTaBuUTb CXeMy 3NeKTpUYEcKOW Lienu CuHycouaanbHOro Toka. Llenb JomkHa cogepxaTb He MeHee 5
He3aBMCMMbIX KOHTYpOB, He MeHee 3 WCTOYHMKOB cuHycomdanbHo 30C »n He MeHee 1 MWCTOYHUKA
CUHycomaanbHoro Toka. Kaxgas BeTBb OOMMKHA coaepaTb Kak MUHMMYM 1 akTMBHbLIM U 1 peakTUBHbLIN 9NeMEHT.
MuHMyM ofHa BeTBb JOJKHA cogepaTbh 1 akTUBHbBIN U OBa Pa3HbIX PEAKTUBHbLIX 3rieMeHTa. Y BCEX MCTOYHUKOB
YyacToTa JoJPKHa ObITb OOUHAKOBOW, a OCTaribHble NapaMeTpbl pasHble.

BBecTu aBe MHOYKTUBHBIE CBA3W C MPOMU3BOJSIbHLIMU 3HAYEHMAMM KOIPULINEHTOB CBA3M.

BbibpaTb nponsBosbHble napaMeTpbl L n C peakTVBHBIX 3NIEMEHTOB (COMPOTMBIEHMS UX AOMKHbI ObITb
OZIHOro nopsiaka ¢ CONPOTUBMEHUAMU PE3UCTOPOB) U paccuUTaTb HEN3BECTHbIE TOKM METOLOM KOHTYPHbLIX TOKOB B
koMnnekcHon cdopme. [onyckaeTcss ucnosfb3oBaTb MaTpUYHYt0 (POPMY KOHTYPHbLIX ypaBHeHU Ha Gase rpada
uenw.

MpoBepuTb NPaBUNBHOCTL PELLEHUS C MOMOLLLI0 ypaBHEHMS BanaHca MOLLHOCTEN B KOMMIIEKCHON chopme.

[MocTpouTb BEKTOpHYK Tomorpaduyeckyo auarpammy HanpskeHud Ha BCeX 9dfeMeHTax U OTAenbHO
BEKTOPHbIE AuarpamMMbl TOKOB 4151 KaXaoro yana 6e3 ogHoro.

CpenaTb BbiBOAbI, B KOTOPbIX HEOOXOAMMO OTPa3vUTb PEXUMbI PaboTbl UCTOYHUKOB, UX KO3ULMEHTHI
MOLLIHOCTW M AaTb OLEHKY BENMMYMHAM TOKOB B BETBSIX CXEMbI.

OdopmMnTb OTYET O BBLIMOJSTHEHHOW 3adadye No npaBunaMm ogopMIIEHNsT 3anNUCKU K KypcOBOW paboTe unu
NPoeKTY. JINCTUHIN C KOMMBITEPHLIMU pacYéTammn BbIHECTU B [1punoxeHue.



PacuyeTtHOo-rpacdhmyeckans pab6otra N°2 no Tteme 1 AHanu3 nepexogHOro npouecca B JIMHENHOM
ANEeKTPUUYECKOMN LieNn KNacCU4eCKUM MeTogomM

3apaHve ang pacyéTHo rpadudeckon paboTbl:

[MoarotoBUTE CXeMy SMEKTPUYECKOW Lienu, COCTOSILLYK Mocne KoOMMyTauum n3 Tpéx u bonee KOHTYpOB,
ofHoro un 6onee NCToYHKKOB cuHycomnpaanbHon SC n AByX peakTUBHbLIX 3NEeMEHTOB. BBeCTn B cxemy Koy Takum
obpa3oM, 4Tobbl HE3aBMCUMOE HavarnbHOe 3Ha4YeHe Npu KOMMYyTaL MM BbINo He HyneBoe.

3agaTbCs NPOM3BOMbHBIMKM NapaMeTpaMy 3NIEMEHTOB M UCTOYHMKOB Lenn. ConpoTUBREHNE PEaKTUBHOIO
anemMeHTa Ha 4acToTe NCTOYHMKA AOMKHO BbiTb OOHOMO Nopsigka ¢ CONpPOTUBIIEHNSIMU aKTUBHBIX 3JTEMEHTOB.

HanTn Bce HeusBecTHble NepexofHble TOKM W MEepPexofHOe HamnpshkeHWe Ha peakTMBHOM 3feMeHTe
Knaccu4yeckMM MeTogoM.

[MocTpounTb rpadnkm TOKOB M HaNpPsKEHUI.

CpenaTb BbIBOAbI.

OdopmMuTb OTYET O BBLINOMHEHHOW 3adaye no npasunam oopMIeHUs 3anucKuU K KypcoBonm paboTte mnm
NpoekTy. JINCTUHIMM C KOMMNBIOTEPHBIMW pacyéTamm BolHECTU B [MpunoxeHue.

Bonpochl Ans npakTM4eCKUX 3aHATUN

Ne1:

1. Kakve anekTpuyeckue Lenu OTHOCATCS K CIIOXKHbIM Lensm?

2. Yem oTnmyatoTcs HemaeanbHble UCTOYHWUKN SNEKTPUYECKOW 3HEPTUM OT ngeanbHbIX?

3. Kakne NcTouHMKN 3NeKTpUYECKO aHEePrMm OTHOCATCS K CToYHMKam Q[ C, kakne — K UCTOYHMKaM Toka?

4. HasoBute npusHaky MnocrnefoBaTernibHOro M napanfienbHOro COefMHEHWSI 3MEMEHTOB 3NEKTPUYECKMX
Luenen.

5. Cchopmynupyiite nepBbin 3akoH Kupxroga. O6bacHUTE ero manyeckmim CMbICh.

6. Kakue cyLiectByoT MeTOObI pacyeTa CMOXHbIX MMHENHbIX SNEKTPUYECKMX Lienen?

7. MpuBeguTe nocnenoBaTenbHOCTb pacyeTa CrOXHON ANEKTPUYECKON LIenn MeTO40M HaIOXEHUS.

8. Uem xapakTepusyloTcsa peXxnmbl XONOCTOro Xo4a U KOPOTKOro 3aMblKaHWA?

9. MNpuBeanTe NnocnegoBaTeNbHOCTL pacyeTa Toka B 3ajaHHON BETBU METOAOM 3KBMBANEHTHOIO reHepartopa
HanpspKeHUS.

10. TMpuBeguTe nocnefoBaTenbHOCTb pacyeTa TOKa B 3adaHHOW BETBM METOOOM  3KBUBAEHTHOMO
reHepartopa Toka.

11. JanTe onpeaeneHune anekTpn4eckom Lenu, yana, BeTBu, KOHTypa.

No2:

1. Kak cooTHOCATCA NO ¢hase TOK U HaMNpshKEHME Ha PE3NCTUBHOM, MHOYKTUBHOM M €MKOCTHOM 3rieMeHTax?
2. Kakune sHepreTmnyeckmne npoLecchl NPOTEKAT Ha PE3NCTUBHOM, MHAYKTUBHOM M €MKOCTHOM 3rieMeHTax?
3. B Kakux Lensax v Npu Kakom yCNoBMM MOXET BO3HUKATb PE30HAHC HAanNpsXKeHUn?

4. VI3ameHeHreM Kakux napaMeTpoB MOXHO JOBUTbCA pe3oHaHca TOKOB?

5. MNoyeMy TOK 1 aKTMBHAs MOLLHOCTb NMpK pe30oHaHCe B NocrneAoBaTeNbHOM Lienu JOCTUraloT MakCMManbHbIX
3Ha4YeHun?

6. YTo Takoe BekTOpHasa gnarpamma?

7. YTo Takoe KOMMMEKCHbIN METO pacyeTa afekTpPUYeckux Lenem?

8. MoLWHOCTb B Liensix nepeMeHHOoro Toka.

9. YTo Takoe 6e3pasnuyHLIN pe3oHaHC?

10. Kak onpegenutb MOLLHOCTb MO KOMMSIeKCaM TokKa 1 HanpsXKeHnsa?

11. Kak noctpouTb rpacuk npouecca no KOMMekcy Toka (HanpsxeHus)?

2.2. PopmMbl NPOMEXYTOYHOM aTTecTauumn
Ok3ameH NpoxoauT No BoMpocam B YCTHO-MUCbMEHHON hopme.

MpumepHbIN NepevYeHb BONMPOCOB K 9K3aMeHy 3 cemecTp:

1. O6Lan xapakTepucTuKa 3aay, OTHOCSLLMXCS K TEOPUM SNEKTPUYECKMX LieNeNn.

2. OCHOBHblE MHTerparnbHble BENUYMHBLI, NPUMEHSAEMbIE B TEOPUN SNEKTPUYECKNX Lienen: ToK U ero suabl,
noTeHumarn, HanpsXXeHue, anekTpoasuxkyLlasa cuna. lNonoxntenbHble HanpasBneHUst Toka U HanpsXXeHus!.

3. MrHoBeHHast MOLLLHOCTb 1 3Heprns. EANHULBI U3MepeHnst aNeKTPUYECKNX BEMNYUNH.

4. 3JnekTpuyeckas Lenb U ee cocTaB. MoeanuanmpoBaHHble aneMeHTbl uenn - UcTodHukn JSOC u Toka
(He3aBUCUMbIE U 3aBUCKMBbIE), UAeamnbHbI U peanbHbli PE3UCTUBHBIN, WHOYKTUBHBLIN, €MKOCTHOM 3NEeMEHTbl U
yrnpaensiemMble UCTOYHUKN HaMpsKeHUs U ToKa. DNEKTPUYECKME CXEMbl 3aMELLEHNS.

5. OCHOBHbIE 3aKOHbI SNEKTpUYecKMX Lienen: 3akoH Oma, 3akoHbl Kupxroda, hxoyns - JleHua.

6. Knaccudumkaums TUMNOBBIX 3NEMEHTOB 3NEKTPOTEXHUYECKMX YCTPOWCTB (pe3nctopa, KaTyLluku
WHOYKTUBHOCTU, KOHZEHcaTopa).

7. N\cnonb3oBaHue 3akoHoB Kupxroda ans pacyeTta anekTpuyeckmx Lenen Ha noCTOSSHHOM TOKe.

8. OudbdepeHumnansHble ypaBHEHUA NMUHENHBbIX Lenen. [NoHaTue o yctaHosuBLeMCHA pexume. [NoHaTue o
nepuoanyeckunx npoueccax. Nepuona, yactorta.



9. NapmoHuyeckme konebaHusa. MrHoBeHHOe 3HayeHue, TekyLlaa U HavaneHasa dasa, amnnuTyaa, yactora u
yrnoBsasi 4Yacrtota rapmoHudeckoro kornebaHus. CpegHee n cpefHekBagpaTuyeckoe (OencTBytollee) 3HaveHue
nepuoanyYeckon PyHKLMK.

10. Peakuma nuHenHbIX Uene Ha rapmoHudeckoe Bo3sgerictBue. O6ocHoBaHME LenecoobpasHocTu
NpUMEHEeHNs MeToAa KOMMMNEKCHbIX aMNnnTya U KOMMNIEKCOB AENCTBYOLNX 3HAYEHWIA.

11. WN3ob6paxeHne rapMOHMYECKOM (OYHKLMM Ha KOMMMNEeKCHoW nnockoctu. KomnnekcHas amnnutyaa,
KOMMMEKC AeNCTBYIOLLEro 3Ha4YeHUs.

12. BekTOpHbIEe AnarpamMmmbl U KOMMMEKCHbIE COOTHOLLEHUSA AN 3M1eMEHTOB Lenen CuHyconaanbHOro Toka.

13. lNocnepoeaTtenbHoOe U NapannenbHoe coefMHEHNE PE3UCTUBHbBIX N PEaKTUBHbLIX 311IeMEHTOB. AKTUBHbIE,
peakTUBHbIE, NOMHbIE Y KOMMIEKCHbIE CONPOTUBIIEHUSA N MPOBOAUMOCTU. TPEeyronbHUK HaNpPsHXKeHUN U TPEYronbHUK
TOKOB.

14. BakoHbl Kupxrogpa n Oma B KomnnekcHou c¢opme. OnpeneneHve anemeHTapHon uenun. CxemHble
npu3HaKku NocneaoBaTenbHOro 1 NnapanfnensHoro CoeAMHEeHUNn 3NeMeHTOB. JKBUBANEHTHbIE NPpeobpa3oBaHms aTMX
COeOUHEHUN.

15. PacyeTt npocton Lenn MeTOAOM 3KBMBANEHTHbIX NpeobpasoBaHUn U METOAOM MPOMNOPLMOHANBHOMO
nepecyeta. CylHOCTb METOA0B, CNocobbl onpeaeneHns TOKOB B BETBAX NO U3BECTHOMY TOKY Ha BXOAe LienMu.

16. BekTOpHble AmarpaMmbl HanpsXXeHWA U TOKOB JfIEMEHTAPHOW Lenu, MeToauka WX KavyeCTBEHHOro
nocTpoeHus. Tonorpaduyeckne gnarpaMmmel.

17. MNMprmep NOCTPOEHUS BEKTOPHOW AnarpaMmbl TOKOB U Tornorpaduyeckon aguarpammbl NOTEHUManos Ang
pas3BeTBNEHHON anekTpuyeckon uenu. MNoteHumanbHaga gnarpaMmma ans uenen nocToAHHOro Toka.

18. QHepreTnyeckne COOTHOLLEHNSI B MPOCTENLLMX LIENsSX NpU rapMOHMYECKOM BO34encTBMM. MrHoBeHHas,
cpenHsia (akTMBHasi), peakTMBHasi, MofHas W KOMMNIekcHas MolHocTu. BbanaHc mowHocTten. KoadduumeHT
MOLLIHOCTN. TEeXHMUKO-3KOHOMUYECKOE 3HayYeHMe NoBblLeHNs KOS ULMEHTa MOLLHOCTH.

19. CornacoBaHne UCTOYHMKA SHEPTUU C HaArpyskom Mo KPUTEPUSIM MakCUMyma nepefaBaeMon cpenHewn
MOLLHOCTU 1 MakcumyMa KoappuumneHTa nones3Horo AencTeums.

20. fABneHue pesoHaHca. YCnoBWS pe3OHaHCa, MeToAaMKa OnpederneHns pesoHaHCHbIX 4actoT RLC-
OBYXMONMOCHNKOB. Cnocobbl HACTPOMKM OBYXMOMOCHMKA B pes3oHaHce. [loHatne o pobpotHoctn RLC-
OBYXNontocHuKa. MNoHATNE O pe30HAHCHBIX KPUBBbIX.

21. Pe3oHaHc B nocrnegoBaTensHOM KonebarensHOM KOHType. YacToTHbIE XapaKTepUCTUKM N PE3OHAHCHbIE
KpuBble KOHTypa. [JoOpOTHOCTb, nofioca MNpomnyckaHusl, BOSTHOBOE COMPOTMBIIEHWE KOHTypa, €ro BEeKTOpHble
anarpammeil.

22. Pe3oHaHc B napannenbHoM KonebaTenbHOM KOHTYpe. YCNoBMe pe3oHaHCca, YaCTOTHbIE XapaKTePUCTUKM.
[obpoTHOCTb, BONIHOBas NPOBOAUMOCTb, MOfioca NPONyCKaHWs U BEKTOPHbIE Anarpammbl KOHTYpa.

23. YacToTHble XxapakTepucTuku cnoxHblx LC - ueneid. Hynu u nontocbl BXOAHbLIX COMPOTUBNEHWUA W
NpoBOAUMOCTEN.

24. {lBneHne B3avMHOW WHAYKUUKW. B3aumHasa uwHOYKUMS. HanpspkeHus camMoMHOYKUMW U B3avMHOW
nHaykuun. OgHoUMEHHbIe 3axuMbl. OnpegeneHne B3aMMHONW MHAYKTUBHOCTU OMbITHBIM MyTEM.

25. PacuyeT uenem C MHOYKTMBHbIMW CBS3SIMM MeTodaMu ypaBHeHun Kupxroda M KOHTYPHbIX TOKOB.
Pa3sBsaska MHOYKTMBHbLIX cBSA3el. [ToHATME O BHOCMMOM COMPOTUBIIEHUN.

26.JInHenHbIN (Bo3ayLWHbBIN) TpaHcdopmaTop. OCHOBHbIE YPaBHEHUS, CXEMa 3aMeLLEHNS.

27. Teopema 0 6anaHce aKTUBHLIX U peaKTUBHbIX MOLLHOCTEN.

28. 3akoH OmMa ang yvacTtka uenu ¢ uctodHmkom 94C.

29. OnpefeneHne cnoxHoW uenu. Tunosble 3ajayn pacyeTta. PacyeT CroOXHOW Lenn MeToaoM ypaBHEHWI
Kupxroga. ObLiee 4ncrno He3aBUCUMBIX YPaBHEHWUN.

30. OcHOoBbI CMMBONUYECKOrOo MeToa pacyeTa Lenen CUMHycouaanbHOro Toka.

31. MeTop KOHTYpHbIX TOKOB. CywHoCcTb MeToga. OOuiee 4vMcno ypaBHEHMI ANS CXeMbl MPOU3BOJSIbHON
KOHGUrypauumn. MeToamka BbiBOAA ypPaBHEHUN ON1S1 KOHTYPHbIX TOKOB. CTpPyKTypa ypaBHEHUN TOKOB B BETBSAX U
KOHTYpPHbIX TOKOB. OCOBEHHOCTM pacyeTa CXeM, CoaepKallmMx UCTOYHUKN TOKa.

32. MeTop y3noBbIX HanpskeHun (noteHumnanos). CywHocTb MmeToga. ObLee Ynucno ypaBHEHUI AN CXEMb
MPOU3BONBHON KOHUrypauun. MeToamka MOMyYeHWs YpaBHEHWWA Y3MNOBbIX HanpsKeHun (noTeHuunanos).
Ctpyktypa ypaBHeHun. OcobeHHOCTM pacyeTa CXeM, B BETBSAX KOTOPbLIX €CTb TOMbKO MAearibHble WMCTOYHUKM
Hanps>keHus

33. MNMpeobpasoBaHne NMMHENHbIX 3MNEKTPUYECKMX CXeM. OKBMBANEHTHble Npeobpa3oBaHns CNOXHbLIX Lienen.
YcrnoBus 9KBMBaneHTHOCTU. [lepeHoC WCTOYHMKOB 3Hepruu. [MpeobpasoBaHue napannensHOro coeuHeHus
MacCMBHBIX N aKTUBHbIX ABYXMOMOCHUKOB. B3anmHoe npeobpasoBaHne coeMHeHNst NacCUBHbIX BETBEW 3BE340MN U
TpeyronbHUKOM.

34. OcobeHHOCTM pac4yeTa Lenen ¢ ynpaBnseMbIMU NCTOYHMKAMMU.

35. MNpuHUMN HanoxeHns (Cynepnosvuun).

36. Teopema 0 B3aMMHOCTW. JINHENHbIE COOTHOLIEHWS B JIMHENHBIX 3NEKTPUYECKUX Liensx.

37. Teopema O komneHcauuun. Teopembl [enbmronbua-TeBeHeHa un HopToHa (00 3KBMBaNEHTHOM
reHepartope HanpsbkeHust u Toka). Cnocobbl onpegeneHns napameTpoB 9KBMBaNEHTHOIO reHeparopa.

38. Teopema o0 Bapmauun napameTpoB Lienu.

39. Teopema 0 nepefade MakCUManbHOM akKTUBHOW MOLLHOCTU OT aKTUBHOIO ABYXMOSIOCHWKA K NAaCCUBHOMY
OBYXMNOMNKOCHUKY



40. TloHaTME O uJeTblpexnonocHuke. @POpMbl 3anMCU OCHOBHLIX YpaBHEHWW. XapakTepucTuyeckue
napameTpbl.

41. CxeMbl 3aMeLLeHNs YeTbIPeXNONCHMKOB. CXeMHble YHKLUM YEeTbIPEXMOMOCHUKOB U UX onpeaeneHne
Yepes napameTpbl pasnuyHbIX POPM ypaBHEHUN.

42. XapaKTepucTuUKU anekTpudeckux ¢punbTpoB. Knaccudpukaumsi no guanasoHy NpOnyCcKaemMblX 4acToT.
CxeMbl punbTpoB. CBA3b KOIDPULIMEHTOB HYETLIPEXMOMIOCHUKA C NapaMeTpamMm 3NemMeHToB (hunbTPOB.

43. 3aBMCUMOCTU KOS DULMEHTOB 3aTyxaHusl, KOadhpUMeHTOB dasbl 1 BOTHOBOTO (XapakTepUCTUYECKOro)
COMNPOTUBMEHUSA OT YacTOThbl 411 PUINBTPOB HU3KMX U BbICOKMX YaCTOT, MOMOCOBBIX N PEXEKTOPHbBIX (DUNBTPOB

44. Cxembl TpexdasHon uenn. CoeanHeHne 3Be340n U TpeyronbHUKoM. CUMMETpUYHast 1 HECUMMETPUYHas
TpexdasHble uenm.

45. PacyeT TpexdasHbiX CUCTEM NPU CUMMETPUYHON Y HECUMMETPUYHOWN Harpy3Kkax.

46. PacyeT 4eTbipexnpoBOAHON U TPEXNPOBOAHOW CUCTEM NO CXEME COeANHEHUS 3BE30M.

47. Ponb HyneBoro nposoga. HanpskeHue cmelleHns HenTpanu. MNpuMeHeHne BEKTOPHbIX Auarpamm ans
aHanmsa HECUMMETPUYHBIX PEXMMOB.

48. MowHocTb B MHorogasHbix uensx. CummetrpuuyHasa TpexdasHas uenb. 3mepeHue MOLHOCTU B
TpexdasHbIX Lensx.

49. YeTblpexnpoBogHasa cuctema, CUMMETPUYHbBIA N HECUMMETPUYHbBIN PEXUMBI.

50. MeToa CMMMETPUYHbBIX COCTaBIAIOLLMX.

51. CBoKcTBa CUMMETPUYHbBIX COCTaBMALLNX U HANPSDKEHUIA pas3nnyHbIX NocneaoBaTenbHOCTEN.

52. ConpoTuBneHns CMMMETPUYHON TpexdasHon uenu Ans TOKOB pasfnyHbIX NocnenoBaTeflbHOCTEN.

53. MNMpumeHeHe MeToaa CUMMETPUYHBIX COCTaBMAOWMX ANsi pacyeTa HECUMMETPUYHBIX PEXMMOB paboThbl
uenen

54. HerapmoHuyeckune nepuognyeckne OMOC, HanpspkeHWs M TOKW. PasnoxeHne nepnoanyeckmx
HerapmMoHMYeCKnX KpuBbix B psabl Pypbe. CBOMCTBA NEPUOANYECKUX KPMBBIX 0BnagaroLmx CMMMeTpUen.

55. MakcumanbHble, AOEWCTBYIOWME W CpegHuWe 3HayeHus HerapMoHudeckux, nepuogmdeckmx IC,
Hanps>KeHUN N TOKOB.

56. KoacbduumeHnTol, xapaktepusytowme opMy HErapMOHUYECKMX NEPUOAMNYECKUX KpUBbIX. [encTeytoime
3HaveHua QC, HanpsHXKeHW 1 TOKOB C NepuoanyecknMm ormbaroLmmum.

57. MoLHOCTb B Liensix Nepuoanyeckoro HECUHycoMaanbHOro Toka.

58. OcobeHHOCTM pacdeTa NMMHENHBIX Liener Npyu Nepnognyeckux HeCHyconaarnbHbIX TOKaX.

59. Pe3oHaHCHble $BReHUss B Lenax HecuHycoupanbHoro Toka. OcobeHHOCTM  mpoTekaHus
HecuHycoMaarnbHbIX TOKOB Yepe3 MacCHBHbIE 3NIEMEHThI LiEnu.

60. Bbiclune rapmMoHuKkn B TpexdasHbix Lensax

MepeyeHb BONPOCOB K 3K3aMeHy 4 cemecTp:

1. NoHaTMe o nepexogHoM npouecce. MNMpuynHbI, Bbi3biBaloLLMeE NepexoaHbIn npouecc. KommyTauus, 3akoHbl
KOMMYyTaL K.

2. Knaccnueckuin meton pacdeTta nepexogHoro npouecca. lNpuHyxaeHHas n ceobogHasa cocTaBnsowme
peLLeHus.

3. Cnocobbl nomnyyYyeHUs XapakTepPUCTUYECKOro YpaBHEHMS Lenu nocne Kommytaumm.  3aBUCUMOCTb
Xapaktepa cBob6o4HOro npoLecca oT Buaa KOPHE XapakTePUCTUYECKOTO YPaBHEHUS.

4. HavanbHble ycrioBust 1 cnocobbl X onpeaeneHus.

5. HaxoxgeHne MOCTOSIHHbIX MHTErpupoBaHMs MO HavanbHbiM ycrnoBusiM. OcobeHHOCTU pacdeTa uenen
nepBoro nopsiaka.

6. NocTosiHHasi BpEMEHN NepexoaHoro npouecca.

7. OcobeHHOCTM pacyeTa Lener BTOporo 1 6ornee BbICOKOro nopsiaka

8. OnepatopHbin meTog. CywHocTe MeToaa. lNpeobpasoBaHue Jlannaca.

9. OnepaTtopHble cxeMbl 3ameLleHuns. 3akoHbl Oma n Kupxrodga B onepatopHon dopme.

10. Teopema pasnoxeHus.

11. AnropuTm pacyeTta nepexofHbIX NPOLEeCCOoB onepaTopHbIM MeTogoM. Popmynbl BKITHOYEHUS.

12. TMepexogHas M WUMNyNbCHasA XapakTepucTukn uenu. CBA3b Mexay YacTOTHbIMUM U NEpPEXoaHbIMU
XapaKkTepuctmkamm

13. NHTerpan [ioamens n uHTerpan CBEpPTKU.

14. AnropuTm pacdeTa nepexoaHblX NPOLECCOB Ha OCHOBE MHTerpana [Jioamens.

15. PacyeT nepexogHoro npouecca METOA0M NEPEMEHHbBIX COCTOSIHUS.

16. YncneHHble MeToabl peLleHns YpaBHEHUN COCTOSHUS.

17. OuddepeHumpyolLiMe U UHTerpupylolme uenn. BnnsHue nNOCTOAHHOMW BpeMEHMU uenu Ha TOYHOCTb
andepeHUnpoBaHna N MHTErpUpoBaHUSA

18. NapameTpbl HENMMHENHbIX PE3UCTOPOB.

19. MeToabl pacyeTa HENWHEWHbLIX JNeKTPUYEeCKMX Lenen MNOCTOAHHOro Toka. [padwmydeckne meTonpl
pacyeTa.

20. MeTog AByX y3noB.

21. PacyeT HenvHerHbIX uenen MeTogoM 3KBMBarieHTHOro reHepaTopa.

22. AHanuTudeckme MeTofbl pacyeTa: MeTo[ aHanUTUYEeCKOW annpokcumauuun, MeTon KyCOYHO-NMHEWHON
annpokcumaumm, MeTog finHeapusaumu.



23. NITepaunoHHbIe MeToabl pacyeTa.

24. XapakTepucTukm peppoMarHUTHbIX MarepuanoB, MarHUTOMSArkME WM MarHUToTBepAble Martepuansl.
Cratuyeckas n auddepeHumnansHas MarHUTHbIE MPOHULAEMOCTMU.

25. OCHOBHbIE MOHATUS N 3aKOHblI MAarHUTHbIX LIENEN.

26. AHanorus BENWYUH 1 3aKOHOB AMsl ANEKTPUYECKNX U MArHUTHBIX Lienen.

27. Ctatnyeckasa n audpdepeHumansHas MHAYKTUBHOCTU KaTyLLKN ¢ deppOMarHUTHbIM CEPAEYHUKOM.

28. ObLasn xapakrepucTuka 3agad n MeTogoB pacyeTa MarHUTHbIX Lenen.

29. lNpamaga 3agada ons HepasBeTBEHHOW N Hepa3BeTBEHHOW Lenn. 'padundeckne metoapl pacyeTa.

30. ObpaTHas 3agaya Anst Hepa3BeTBNEHHOWN U HEpa3BETBNEHHON Lenu. TepaunoHHble MeToabl pacyeTa.

31. MNpoueccol B LenU ¢ MHAYKTUBHBIM MHEPLMOHHBIM 31IEKTPOMEXaHUYECKUM 3NTIEMEHTOM.

32. OcobeHHOCTH NEpPMOAMYECKUX MPOLECCOB B Lensx ¢ 6€3bIHEPLUMOHHBIMU HENMHENHBIMUN 3NIEMEHTaMMU.

33. ®opmbl KpMBbLIX TOKA, MarHUTHoro notoka n OC B kaTywwke ¢ eppoMarHUTHbIM CeEpAEYHNKOM.

34. lNoTepu B cepaeyHmnkax n3 deppoMarHMTHoro matepumana.

35. Npadhmyecknii meToa pacyeTa C UCNONb30BAaHUEM XapaKTEPUCTUK NO NEPBbIM rApMOHUKaM.

36. Npadmyeckun meToa pacyeta, OCHOBaHHbIN Ha BBEOEHUN 3KBUBANEHTHbIX CUHycoua. Vcnonb3oBaHue
XapakTepuCcTUK ANa AENCTBYIOLLMX 3HAYEHUIA.

37.ABneHne cbeppopesoHaHca, TpurrepHoln addekT ©n ekt onpokuabiBaHus  ¢asbl  npwu
nocrneagoBaTenbHOM 1 NapannenibHOM COeANHEHUN KaTyLLKN C DEPPOMarHUTHbBIM CEPAEYHMKOM U KOHAEHcaTopa.

38. ®deppomarHuTHble CTabunNM3aTopbl HANPSPKEHWS.

39. YnpaBnsemble NMHOYKTUBHbIE 31IEMEHTbI HENTMHENHOW LieHN. PeppOoMarHUTHLIN YCUNUTENDb MOLLHOCTMW.

40. AHanutnyeckme MeToabl pacyeTa. MeTog aHanuTMYeckon anmpokcumauum (SMnupuyeckux copmyn)
XapaKTEePUCTUK HEMMHENHbIX 3NEMEHTOB.

41. PacyeT nNpoLeccoB B Lienu MeTogoM COMPSPKEHUS MHTEPBANOB MPU KYCOYHO-NMHEWHOW anmnpokcumaumnm
XapaKTepUCTUK HeMNMHenHbIX aneMeHToB. KycovHo-nnHenHas annpokcmmauunsa BAX HennHenHoro pesuncropa.

42. MeTtoa rapMoHu4eckoro 6anaHca (MeToa rapMOHUYECKOM NHeapu3aumm) ansg pacyeTra nepuognyeckmx
NPOLIECCOB B HENMMHENHbIX LensixX Mo NepBbiM rapMOHMKaM.

43. ODKBUBANEHTHbIE CUHYCOMAbI M 3aBUCUMOCTb MeXAy MOTOKOCLUENMNEHNEM N TOKOM.

44. YpaBHeHWe, BEKTOpHas JduarpaMma W OKBMBANEHTHAs CXema KaTywku C eppoMarHuTHbIM
CepAEYHUNKOM.

45. KoMmnnekcHoe MarHUTHoe ConpoTUBEHNE MarHUTHOM Lienu.

Mepe4vyeHb BONPOCOB K 3a4eTy:

1. YpaBHEHUA, BEKTOpHasa guarpamMma W 3KBMBANEHTHasd cxema TpaHcdopmaTopa C¢ deppoMarHUTHbIM
cepaeydHnKoMm.

2. KoHgeHcaTopbl C HENMMMHENHBIMU XapakTepPUCTUKaMM B LIENU NEPEMEHHOIO TOKa.

3. KoathbhUuMEHT MOLLHOCTY NPU NMUTAHUW HENTMHENHOW LIEMW OT UCTOYHMKA CUHYCOMAANbHOIO HaNpPsKeHUs

4. OcobeHHOCTU KonebaTernbHbIX MPOLECCOB B HEMUHEWHBIX SNIEKTPUYECKUX LiensiX.

5. YcToMumMBOCTb pexumma B LUenn C HENUHEWHbIM 3fIEMEHTOM, MUTAEMOW OT WCTOYHWKA MOCTOAHHOrO
HanpsbkeHus. BelOop SKBUBaANEeHTHOW CXeMbl AN pacCMOTPEHUA Bonpoca 06 yCTONYNBOCTMH.

6. Obwme coobpaxeHnss 06 YCTOMYMBOCTM peEXMMA B CHOXHbBIX HEMUHEWHbIX JMEKTPUYECKUX LensX,
NUTaeMblX OT UICTOYHUKOB MOCTOSAHHOMO HaMNpsXKeHus!.

7. MeTogbl pacdeTa nepexogHbIX NPOLECcCOB B HENMUHENHbLIX 3NeKTpudecknx uensax. Metoa rpaduyeckoro
WHTErpupoBaHusa sl pacdeta Nepexo4HOro npouecca B HENMHENHON Lenu.

8. AHanuTMyeckui MeTod pacyeTa MNepexodHblX MpoLecCoB, OCHOBaHHbIA Ha  NPUOIMKEHHOM
aHanNUTUYECKOM BbIPaXXEHUU XapaKTEPUCTUKN HEMIMHENHOIO 3f1IEMEHTA.

9. MeToa nocnegoBaTenbHbIX MHTEPBANOB ANd pacyeTa NepexoiHblX NPOLEeCCOB B HENMMHENHON Lienu.

10. MeTopq pac4yeTa nepexoaHbiX NPOLECCOB B HEMNHENHOW Lienu, OCHOBAHHbLIN Ha YCIOBHOW NUHeapu3aumm
ypaBHEHUS Lienu.

11. M3obpaxxeHne nepexogHbIxX NpoLLeCccoB Ha ha3oBOM NITOCKOCTH.

12. MeTog U30KNMH Ang NnocTpoeHus hasoBbiX TPAaeKTOpUi N pacdeTa nepexoaHblX NpoLeccos.

13. MeTog MeaneHHo MeHALWNXCa amnnuTyg - metoq BaH-gep-lons.

14. 3Ha4YeHne HENMHENHbIX SNEKTPUYECKMX Lenen B COBPEMEHHON TEXHMKE.

15. MNoHsATME 06 0QHOPOAHON ANMMHHOW NMNHNN.

16. MNepBUYHbIE NapamMeTpbl ANUHHON NIMHUN.

17. YpaBHEHMs OAHOPOLHOM ANUHHON NIMHUN.

18. YpaBHeHus GeryLien BoHbl.

19. XapaKkTepucTmkn ogHOPOAHON ONNHHOWN NTIUHWMN.

20. XapakTepucTuku 6eryLien BorHbl.

21. KoacpuumeHT oTpakeHus BornHbl. CornacoBaHHas Harpyska nuHum (nMuHns 6e3 otTpaxeHus).

22. OgHOopoAHas OJIMHHAA NUHUS KaK YeTbIPEXTOSCHUK.

23. IluHun 6e3 nckaxxeHmn n 6e3 notepb. CTosYME BOSHBI.

24. KonnyectBeHHOE OLeHUBaHNE U3MEHEHUI 3NEKTPOMArHUTHbIX NepeMeEHHbIX, NPOrHO3MpoBaHue
(PYHKLMOHNPOBAHNA 3MEKTPUYECKONM LIeNn NN SNEKTPOTEXHUYECKOIo YCTPOMCTBA NMPU U3SMEHEHUN 3TUX
nepemMeHHbIX.
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MuHucTepcTBO Hayku U Bbiclwero obpasoBaHus Poccuiickon Pepepaunm
depepanbHoe rocyaapcTBeHHoe GlogkeTHoe o6pa3oBaTenbHOe yupexaeHue
Bbicliero obpasoBaHusi «Camapckui rocyaapCcTBeHHbIN TEXHUYECKUA YHUBEPCUTET»
(Preoy BO «CamlTY»)
®dunuan Pre0y BO «CamlTY» B r. Benebee Pecny6nuku BawkoptocraH

3K3AMEHALMOHHBbINA BUNET Ne__1

Mo aucumnnuHe (MO,CI,yJ'I}O)Z «TeopeTnyeckne OCHOBbI NEKTPOTEXHUKNY

HanpasneHue 13.03.02 OnekTpoaHepreTmka 1 aneKkTpoTexH1Ka

1. Ucnonb3oBaHue 3akoHOB Kupxroda Ansa pacyeTa anekTpuyeckmx Lenen Ha NoCTOAHHOM TOKe.

2. [nddepeHumanbHble ypaBHEHUS JIMHENHBbIX Lenen.

nepuoamnyeckux npoueccax. Mepvog, yacTtoTa.

A.l". CopokuH

CocraBun:
OoueHt

(modnucn)
« » 20 T.

YTBepxaato:
3aB.kadenpon

(nodnuce)
20 T.

MoHsTne 06 ycTaHoBuBWEMCS pexume. [MoHsTMe o

M.E.Canapés

3. MeToanuyeckue MaTepuaJibl, onpeesilolye Npouelypbl OUeHUBAHUSA 3HAHMI, YMeHHUIl, HABBIKOB U (WJIH) ONbITA
AesITeJbHOCTH, XapaKTepu3yolue npouecc GopMHUPOBAHUS KOMIeTeHIHI

3.1. XapakTepucTuka npouegypbl TeKyLieh U NPOMEXYTOYHOM aTTecTaLum no AUCLUMNNNHe

Tabnuua 5

MepunoanyHoCTb U

Cnoco6 y4yeTta

Buabl
Ne HaumeHoBaHue cnoco6 npoBeaeHUsA MeToabl MHAMBUAYanbHbIX
n/n | oueHoO4YHOro cpepcTBa npoueaypbl OLeHMBaHuA BbICTaBNACMBbIX BOCTUXEHUH,
OLleHMBaHuA oLeHoK oby4arowmxcs
1. |Bonpocbl ans cucTeMaTUYeckn Ha 3KCNEPTHbIA Mo naTnbannbHo  |BEOOMOCTb TEKYLLETO
cobecenoBaHus (oTyeTa |nabopaTopHbIX wiKane KOHTpoOns
no nabopaTopHbIM paboTax/MMCbMEHHO U
pabotam) YCTHO / B IMYHOM
kabuHeTe
2. |Pac4yeTHo-rpacuyeckas |cMCTEMaTUYECKM Ha SKCNEePTHbIN Mo natmbannbHOW  |BEOOMOCTb TEKYLLErO
pabota (PI'P) NPaKTU4ECKNX 3aHATUSAX / LKkane KOHTpONSA
NMUCbMEHHO U YCTHO / B
nYHOM KabuHeTe
3. |Bonpochkl gns CUCTEMAaTUYEeCKn Ha SKCMEPTHBIN Mo naTudannbHoM BeJOMOCTb TeKyLlero
NPaKTU4ECKMX 3aHATUIA NPaKTUYECKNX 3aHATUAX wkane KOHTpoOns
/MMCbMEHHO 1 yCTHO / B
NYHOM KabuHeTe
4. |KoHTponbHble paboThl cucTeMaTUYeckn Ha 3KCNEPTHbIA Mo naTnbannbHoO  |BEOOMOCTb TEKYLLETO
NPaKTUYECKNUX 3aHATUAX / wkane KOHTpons
NUCbMEHHO M YCTHO / B
JNIMYHOM KabuHeTe
5. |MNpomexyToyHas MO OKOHYaHWUWN U3YYEHUST |IKCTIEPTHbIN Mo naTnbannbHo  |3K3amMeHaUMOHHas

aTTecTauus — BOMpOCHI K
3K3aMeHy, 3K3ameHy,
3ayety

,ELVICU,I/II'IJ'II/IHbI/ YCTHO 1
NMNCbMEHHO

WwKkane; 3avet /
HesayeT

B€JOMOCTb, 3a4eTHasda
B€JOMOCTb, 3a4eTHasa
KHWXKKa

3.2. Kputepuu u WKana oueHNBaHUA pe3yribTaToOB U3yYeHUS AUCLUNNMHbLI BO BPEeMs 3aHATUMN (TEeKyLUUMn
KOHTPOJIb YCNEeBaeMoCTH)

KpuTepumn oLeHKM U WKana oueHMBaHus BONpocoB Ans cobecegoBaHus

Tabnuua 6

LLikana oueHnBaHuA

Kputepuu oueHkun

Kon-Bo
6annos

«OTNNYHO»

CTWJ,GHT NoKa3biBaeT MOJIHbIE U ITIY6OKVIe 3HaHuA nporpamMMHOro martepuana,
NIOMMYHO M apryMeHTUPOBaHO OTBeYaeT Ha MOCTaBfEHHbLIN BOMPOC, a Takke
OOMNOSHUTENbHbBIE BOMPOCHI, MoKasaTenu penTUHra (BCG npenoycMoOTpEeHHblIe
Png yl'le6HbIe 3a[jlaHNS BbIMNOSIHEHbI, KAYeCTBO BbIMNOMHEHNs1 6OMNbLUNHCTBA U3

(16-25) 6annos




HUX OLEeHEeHo YucrnomM 6annos, 6M3KNM K MaKcmmaanomy).

«XopoLuo»

CTyneHT nokasblBaeT rnybokune 3HaHUs NPOrpamMMHOro matepuana, rpamoTHO
ero usnaraet, AOCTATOYHO MOMHO OTBeYaeT Ha MOCTaBMEHHbIA BOMPOC WU
[OMNONHWTENbHbIE  BOMPOCHI, ymeno dopMynupyeT BblBOAbl, Aonyckas
He3HauuTenbHbIe NOrpeLUHOCTU, NoKa3aTenu penTuHra (Bce npeayCcMOTPEHHbIE
P yyebHble 3agaHns BbINOMHEHbI, KAYECTBO BbIMOSHEHWS HWU OOHOIO U3 HUX
He OLeHEeHO MakcUMarnbHbIM YUCoM 6annoB).

(11-15) 6annos

«YOoBneTBOpUTENBbHO»

CTygeHT nokasbiBaeT AO0CTaTOYHble, HO Hernybokue 3HaHus MpPOrpaMmMHOro
maTepuana; npu oTBeTe He AonyckaeT rpybbix OWMGOK MM NpPOTUBOPEYUH,
ofHako B hopmynupoBaHMM OTBETa OTCYTCTBYET [OMKHAs CBS3b Mexay
aHanu3om, apryMeHTaumen 1 BbiBogaMu, ANt NonyyYeHnst NpaBuUIbHOro oTBeTa
TpebyeTca yTOYHAKOLME BOMPOCHI, AOCTUrHYTbl MWHMMAIbHbIE WX Bbllle
nokasartenu PEVTUHTOBOW OLEHKNM npu HanM4un BbIMNOMHEHMUS
npeaycmoTpeHHbIx P yyebHbIx 3agaHun

(1-10) 6annos

«HeyposnetBoputensHo» |OTBETbI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepum oueHMBaHMA OTBETOB Ha NPaKTUYE€CKUX 3aHATUAX
Tabnuua 7
LLikana oueHMBaHuA Kputepumn oueHku Kon-so
purep 6annoB

«OTANYHO»

BbICTaABNAETCA CTyAEHTY, €ClM OH UCYepMnbIBaloLe, nocnegoBaTenbHO, YETKO U
fIorMYecKkn CTPOMHO M3naraeT martepuarn, yMeeT TEeCHO yBA3blBaTb TEOPUIO C
NpakTMKON, MCMonb3yeT B OTBETE mMaTepuan MoHorpaduyeckon nutepatypbl,
npaBunbHO ODOCHOBLIBAET MPUHATOE pelleHune, BnageeT PasHOCTOPOHHVMMM
HaBblKaMu U NPUeMamn BbINOMHEHNSA NPaKTUYECKNX 3agad.

(21-30) 6annos

«XopoLuo»

BbICTaBndeTca CTyageHTy, eciih OH nNno CywecTtBy wu3naraet wmartepuan,
npaBuUIibHO npuMeHaeT TeopeTnyeckme NonoXeHna npun pelweHunn
NnpakTn4eCcknx BOMpPOCOB W 3adad, Bliageet HeoOXoAMMbIMM  HaBblkaMU U
npunemamum nx BbiNMoJIHEHUA. 3HaeT Hambornee BaXHble 3aKOHOMEpPHOCTU

(11-20) 6annos

«Y,qosneTBopMTeano»

BbICTABNAETCA CTYAEHTY, €eClMM OH WMeeT 3HaHus TONbKO OCHOBHOIMO
maTtepuana, HO He yCBOWI ero AeTanein, 4onyckaeT HETOYHOCTU, HEAOCTAaTOYHO
npaBunbHble hOPMYNMPOBKM, HapyLLEHWUS NOrM4ecKow nocrnefoBaTenbHOCTN B
U3MOXEeHUN nporpaMMHOro mMatepuana. 3HaeT nepeyeHb Haubonee BaXHbIX
KaTeropuii, OCHOBHblE HanpaBneHUs B3aVMOLEWCTBUSA YKa3aHHbIX KaTeropwin.
YMeeT onpenenatb cmbicr. BrnageeT OCHOBHbIMM MeTogamu crnocobamu u
cpencTBamm NonyyYeHus, XxpaHeHns, nepepaboTkm nHhopmaumm.

(1-10) 6annos

«HeypoBneTBoputensHO» | BbICTABNSAETCA  CTYAEHTY, KOTOpbIA He 3HaeT 3HaumTenbHon yactu| (0) Gannos
nporpaMMHOro mMartepuana, AonyckaeT CyLeCTBeHHble OLWNOKN, HeyBEPEHHO, C
6onbLIMMKN 3aTPyOAHEHNSAMU OTBEYaET Ha NPaKTMKOOPUEHTUPOBAaHHbIE BOMPOCHI.
Kak npaBuno, oueHka «HeydoBneTBOPUTENbHO» CTaBUTCA CTyAeHTaM, KOoTopble
He MOryT nNpoAomkuTb 0byyeHne 6e3 [ONOMHUTENbHBIX 3aHATUA MO
COOTBETCTBYOLLEN ANCLMUMNNHE.
Kputepun oueHUBaHUsA KOHTPOJIbHbIX paboT
Tabnuua 7
LLikana oueHnBaHus Kputepuu oueHkun Kon-so
6annos

«OTnNUYHO»

BbICTABMNSETCSA, €CNU CTYAEHT akTMBHO paboTaeT B TeyeHWe BCEro 3aHsATUs,
[AaeT MonHble OTBETHI Ha BOMPOCHI MpenogaBaTtens B COOTBETCTBMU C MiaHOM
NpakTU4YecKoro unu nabopaTopHOro 3aHsATUSI U NokasbiBaeT Npu 3ToM rnybokoe
OBrafieHne MartepuanioMm, COOTBETCTBYIOLEA IMTepaTypol, CrnocoGeH
BbIpa3nUTb COBCTBEHHOE OTHOLUEHWE K [AaHHOW npobreme, NposiBNsSeT yMeHue
CaMOCTOSITENIbHO U apryMeHTMPOBAHHO M3naraTe MaTtepuar, aHanuanpoBaTtb
ABNeHUss 1 akTbl, AenaTb CaMOCTOsiITeNbHble OGOGLEHUST W BbIBOAbI,
npaBUrbHO  BbIMOMHAET Yy4yebHble 3agauu, [gonyckas He 6Gonee 1-2
aprdMeTUYECKnX OLLUMBOK U ONUCOK.

(16-20) 6annos

«XopoLuo»

BbICTABNSAETCA NPU YCMoBUM COONIOAEHMS crneaylowmx TpeboBaHuii: CTyAeHT
aKTMBHO paboTaeT B TeyeHWe MPaKTM4eCKoro WnuM nabopaTopHOro 3aHATUS,
BOMPOCHI OCBELLEHbI MOSHO, U3MNOXEHNs MaTepuana nornyeckoe, obocHoBaHHOe
daktamu, CO CCbIIkaMW Ha COOTBETCTBYIOLUME NMUTEPATypHblE WCTOYHUKM,
OCBeLleHMe BOMPOCOB 3aBEpLUEHO BbIBOAAMW, CTyOEHT OOHapyxun ymeHue
aHanusupoBsaTb akTbl U COOLITUSA, a TaKKe BbINOMHATL y4ebHble 3agaHns. Ho B
oTBeTax AoMnyLeHbl HETOYHOCTU, HEKOTOPbIE He3HaunTenbHble OWnbkn, nmeet
MeCTO He[oCTaToOMHas apryMeHTMPOBAHHOCTb MPW U3MOXEHUW maTtepuana,
HEeYeTKO BbIpaXeHHOe OTHOLleHWe cTyaeHTa K daktam u cobbiTusim wnu
ponyweHsl 1-2 apudmeTtnyeckme u 1-2 normyeckme owMBKU Npu peLueHum
npakTU4ecKnx 3agau.

(11-15) 6annos

10




«Y,EI,OBJ'IGTBOpVITeJ'IbHO»

BbICTaBMNSIETCS B TOM Criydae, Korga CTYAEHT B LiefloM OBriafen CyTu BOMpOCOB
no gaHHOW TeMe, OOGHapyxuBaeT 3HaHWe MaTepuwana u y4ebHol nuTepaTypbl,
nblTaeTcsd aHanuanpoBaTb akTbl M cOObITUS, AenaTb BbIBOAbI W peluaTb
3agaun. Ho Ha 3aHATMM BepeT cebs maccMBHO, OTBEYaEeT TOMBbKO MO BbI3OBY
npenogasaTens, AaeT HeMNonHble OTBETbl Ha BOMPOCHI, AOMYycKaeT rpybbie
ownbkn nNpu OCBELLEHUM TEOpeTUHECKoro martepuana unm 3-4 normdeckmx
ownboK Npu peLLeHnn NpakTU4eCcknx 3agad.

(6-10) 6annos

«HeyposneTBoputensHO»

BbICTaBndaeTcA B ClyyYae, Korga CTyaeHT O6Hapy)KVIﬂ HECOCTOATENIbHOCTb
OCBEeTUTb BOMPOC BOMPOCHI OCBeLleHbl HenpaBWIbHO, 6eCCVICTeMHO, C pr6bIMI/I
OLIJVI6KaMI/I, OTCYTCTBYHOT MNOHUMaAHUA OCHOBHOM CyTh BONpocoB, BbIBOAbI,
0606LeHns, oBHapyXeHO HeymMeHue pelaTtb yyebHble 3agayvn. HeTouyHoCTb,
HEYeTKOCTb B OCBELLEHUN BOMPOCOB, a Takke ofgHa apudmeTumyeckas owwmbka
CHWXatOT MakcumarnbHyto oueHKy Ha 0,5 6anna, ogHa nornveckasi owmbka unm
oLmbka no cyTu Unmn coaepXkaHnem AaHHOro Bonpoca.

(0-5) 6annos

KpuTepun oueHnBaHnsa pacyeTHo-rpadmyeckomn paboTbl

Tabnuua 8

LLkana oueHnBaHuA

KpuTtepuu oueHkn

Kon-Bo
6annos

«OTnNnYHO»

CTaBUTCS, €CNM yyaluuiics BbIMOMHseT paboTy B nonHom obbeme ¢
cobniogeHnemM HeobxoaMMOWM NOCneaoBaTeNIbHOCTU NPOBEAEHMS OMbITOB U
I/I3MepeHVIl7I; CaMOCTOATENIbHO U paunoHarnbHO MOHTUPYyeT Heo6xo,qv|M0e
obopynoBaHue; BCe ONbiTbl  MPOBOAWT B YCMOBUAX W pexumax,
OGGCI‘Ie‘-WIBaPOLLl,I/IX nonyvyeHne npaBuiibHbIX pe3ynbTaToB W  BblIBOOOB;
cobniogaeT TpeboBaHmA npaBun 6e3onacHOCTM Tpyaa; B OTYETE NPaBUIbLHO U
aKKypaTHO BbIMOMHSET BCE 3anvcu, Tabnuupbl, PUCYHKK, YepTexu, rpaduku,
BbIYMCIIEHUS; NPaBWUNbHO BbINOMHAET aHanu3 norpewHocteir. OTBeYaeT Ha
BCE NOCTaBIIEHHblE BOMPOChHI

(21-25) 6annos

«XopoLuo»

CTaBUTCH, €Crnn BbINOSHEHbI TpeboBaHMA K OUEHKe «OTNIMYHO», HO Oblno
JonylleHo aBa - Tpu HeJoyeTa, He 6bonee ofHow Herpybor oLwmbKM 1 0gHOTo
Hepo4éTa

(16-20) 6annos

«y,D,OBJ'IeTBOpVITEJ'IbHO»

CTaBUTCA, eCln pa60Ta BbINOSIHEHA HE MOSTHOCTbIO, HO 06bEeM BbINOSTHEHHOMN
4YacTu TaKoB, NMO3BOJNIAET NONYYNUTb NpaBuUIibHblE pe3yrbTaTbl U BbIBOAObI: €Cln
B X04e MNpoBedeHus onbiTa M U3MepeHun Obinn aonylleHbl owmnbku.
3any,CI,HF|eTCF| AaTb OTBETbl HA MOCTaBNEeHHbIE BONPOCHI

(10-15) 6annos

« HeyD,OBHETBOpVITeJ'IbHO»

CTaBUTCA, eclnn pa60Ta BbINOJIHEHA HE MOJTHOCTbIO

(0-9) 6annos

O6wue KpuTepuu u WWKana oueHuBaHuA pe3ynbTaToB ANA AoNnyCKa K HpOME)KyTO‘-IHOﬁ aTTecTauuu

Tabnuua 9
HavmeHoBaHMe OLLEHOYHOro cpeAcTBa BannbHas Wwkana
1. Bonpockl ans cobecenoBaHus 0-25 6annos
2. Bonpockl 4nsi npakTn4eckmx 3aHATUn 0-30 6annoB
3. PacueTHo-rpadmyeckasi pabota (PI'P) 0-25 6annoB
4. KoHTponbHble paboTbl 0-20 6annoB

Utoro: 100 6annos

MakcumaneHoe konmyectBo BannoB 3a cemectp — 100. Ob6y4varowmics AonyckaeTCss K dK3ameHy npu
ycrnosum 51 1 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepuu u WwkKana oueHNBaHUA pe3ynbTaToB U3yUYeHUA AUCLUUNNMHBbI HA NPOMEXYTO4YHOW aTTecTauum

OcHoBaHnem ans onpeneneHna OUEeHKNM Ha 3K3aMeHax CIyXUT YypOBeHb OCBOEHUA o6yqa+ou.|,wmwc;|

maTepuana u opMMpoBaHNA KOMNETEHLMI, NPeayCMOTPEHHbIX NMPorpaMmon y4eBHoM AUCUMNIIHBI.

YcneBaemocCTb Ha 3a4eTe onpeaensieTcs OLeHKaMn: «3a4TeHO», «He 3a4TEHO».

OLeHKy «3a4TeHo» nony4vaeT oby4darLmMncs, OCBOMBLUNIA KOMMETEHLMN ONCUUMNIINHBI HA BCEX dTanax ux
¢dopmmpoBaHms Ha 51-100 %,noka3aBLUMIA BCECTOPOHHEE, CUcTeMatmyeckoe u rnybokoe 3HaHue Yy4ebHoro
mMatepuana, ymeHve cBoOOAHO BbIMOMHATL 3a4aHWs, NPedYCMOTPEHHble paboyeir MporpaMMon, YCBOUBLUWIA
OCHOBHYI0 1 O3HAKOMSEHHbIN C AOMNONHUTENBHOW NUTEpPaTypPOn, PEKOMEHAOBaHHOW NPorpamMMon.

OUEeHKY «He 3a4YTeHOo» Mnosfy4aeT oby4atoniics, OCBOUBLLUMNIA KOMMETEHL MU ANCLMNIUHBI HA BCEX 3Tanax
nx cpopmmpoBaHnsi MeHee Yem Ha 51%, obHapyxuBLeMy Npobenbl B 3HaHMSAX OCHOBHOro y4ebHoro marepuana,
OONyCTMBLUEMY NPUHLUMUMNMANbHbIE OLUMOKN B BLINOMHEHUW NPEAYCMOTPEHHBLIX paboyen nporpaMmMon 3agaHuin.

LUkana oueHMBaHuA pe3ynbTaToB

Tabnuuya 9
MpoueHTHas wkKana OueHkKa B cucteme:
(npw ee ncnonb3oBaHuM) «3a4TEHO - He 3a4TeHO»
0-50% He 3ayTteHo
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51-100% | 3ayTteHo

YcneBsaemMoCcTb Ha  3K3ameHe onpefenseTca  oueHkamu: 5 «oTnuMyHO»; 4 «xopowo»; 3
«yOOBMEeTBOPUTENBHOY; 2 «HEYAOBNETBOPUTENBHOY.

OueHKY «OTNUYHO»MOoNy4YaeT obyyalLMNCs, OCBOUBLUMIA KOMMETEHLMN OUCUMMIMHBI HA BCEX 3Tanax ux
dopmmpoBaHua Ha 85-100 %, nokasaBLIM/A BCECTOPOHHEE, cucTematTuyeckoe u rnybokoe 3HaHue yyebHoro
MaTepuana, ymeHue CBOOOAHO BbLIMOMHATbL 3afaHudA, NpeaycMOTpeHHble paboyen nporpamMmmon, YCBOMBLLMWN
OCHOBHYIO M O3HAKOMIMEHHbIN C AOMOMHUTENBHOW NUTEpaTypor, pekoMeHAoBaHHOW nporpammoin. Kak npaswuno,
OLEeHKa «OTNIMYHO» BbICTaBNSeTCA Oby4aloWMMCs, YCBOMBLLUMM B3aMMOCBS3b OCHOBHbLIX MOMOXEHWA y4debHown
ONCUMNNUHBI, Heobxoammbix Ana npuobpetaeMon npodeccumn, NposiBUBLLMM TBOPYECKME CMOCOBGHOCTM B
NMOHUMaHWU, U3NOXEHUN U UCNOMb30BaHUW y4ebHOro matepmnana.

OuEeHKY «XxOopoLlo»3aciyXuBaeT 0by4aroLnics, OCBOMBLUNIA KOMNETEHLUM AUCLUMININNHBI HA BCEX aTanax
nx cpopmmpoBaHus Ha 71-84 %, oOHapyXMBLUMI NOMHOE 3HaHWe y4yebHOro martepuana, yCrnewHo BbINOJTHALNIA
npegycMoTpeHHble pabodelrt NporpaMMON 3aJaHusl, YCBOMBLUWMIA OCHOBHYK NWUTEpaTypy, PEKOMEHAOBaHHYK B
nporpamme. Kak mnpaBumo, OLEHKa «XOPOLUO» BbICTaBNAeTCcA OOy4yawlMMCcs, MNPOAEMOHCTPMPOBaBLUUM
cucTemMaTMyeckoe BRafeHue MaTtepuanoMm AUCLMMNMAWHBI, CMOCOOHBIM K MX CaMOCTOSITENIbHOMY MOMOSTHEHMIO U
OOHOBMEHNIO B Xxode AanbHewwen yyebHon paboTbl M MpodeccroHanbHOM [EesTeNbHOCTU, HO AOMNYCTUBLUMM
HeCyLLIeCTBEHHbIE HETOYHOCTMN B OTBETE.

OueHKy «yAoBneTBOPUTENbHO»MONyYaeT 00yyalLwunecs, OCBOUBLUMA KOMMNETEHUUN AUCLUNMAWHBI Ha
BCex aTanax ux dopmmnpoBaHmsa Ha 51-70 %, oBHapyXMBLUMIA 3HAHWE OCHOBHOrO y4ebHoro matepuana B 06béme,
HeobxoAmMMoM AN AanbHewnwen y4ebbl n npeacToswen paboTbl No npodeccum, CnpaBnAloLWNACS C BbINONIHEHNEM
3afaHun, npegycMOTpeHHbIX paboyer nporpammMoKn, 3HaKOMbI C OCHOBHOW NUTepaTypow, peKoMeHOOBaHHOMN
nporpammoni. Kak npasBuno, oueHka «yOOBMeTBOPUTENbHO» BbICTaBNseTcs oby4varowmmes, AonyCTUMBLUUM
MOrPEeLLIHOCTM B OTBETE Ha 3K3aMEeHEe W MpU BbIMONIHEHWM 3K3aMEHAUMOHHbIX 3aJaHui, Ho obnagarwum
HeobX0AMMbIMW 3HAHUAMM NS YCTpaHeHWs No4 pyKoBOACTBOM NpenogaBaTtens AoMyLEeHHbIX HE40YETOB.

OueHKka «HeyAOBNETBOPUTENbLHO»BLICTABNAETCS  OOyyalollemMycsi, OCBOMBLUEMY  KOMMETEHLMUU
OVCUMNIUHBI Ha BCeX 3dTanax ux PopMyMpoBaHus mMeHee yem Ha 51%, obHapyxusLlemy npobenbl B 3HAHMAX
OCHOBHOTrO y4yebGHOro martepwvana, OONYyCTUBLUEMY MPUHUMMMANbHBIE OWWNOKM B BbLINOMHEHUN MPeayCMOTPEHHbIX
paboyel nporpaMmon 3agaHui.

LLikana oueHnBaHNA pe3ynbTaToB

Tabnuua 10
MpoueHTHas WkKana OueHKa B cuctemMe «HeyAOBINEeTBOPUTEIIbHO — yAOBNETBOPUTENbHO —
(npu ee ncnonb3oBaHun) XOPOLUO — OTIINYHO»
0-50% HeyposneTBopuTtensHo
51-70% Y [0oBNeTBOPUTENBLHO
71-84% XopoLio
85-100% OTnn4HO
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MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. MhaxopgoBa
« » 20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B51.0.03.02.01 «TeopeTuyeckne OCHOBbI INIEKTPOTEXHUKU»

no HanpaeneHuio nogrotoBkn (cneumwansHocTn) 13.03.02 «3nekTposHepreTMka W 3NeKTPoTEXHMKa» Mo
HanpaBneHHOCTV (MPoduIo) NOArOTOBKN «DNEKTPOIHEpPreTU4ecKme CUCTEMbl U CETU»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUN U U3MEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHuE) (nognuchb) (®NO0)

JlononHeHns n nsmMeHeHns paccMoTpeHbl 1 ogobpeHbl Ha 3acefaHun kadeapsl « » 20 r.,
npotokon Ne

3asepnyoLmi kacdpeapon

(cTeneHb, 3BaHWe, NOANUCH) (®N0O)



MpunoxeHwne 3
AHHOTauusa pabo4en nporpaMmMbl AUCLUNIUHBI
B1.0.03.02.01 «TeopeTu4yeckne OCHOBbI ANTIEKTPOTEXHUKU»

Kop v HanpaBneHue NoAroToBKU

(cneunanbHOCTL) 13.03.02 dneKTpoaHepreTuka N 3NeKTPOTEXHUKA
HanpaBneHHocTb (Nnpocdmnb) AneKTpOo3HepreTu4ecKkme CUCTEMbI U CeTH
Keanudukauua 6akanaBp

®dopma oby4yeHusn 3a04Has

Nop Hayana noAroToBKU 2022

Bbinyckarowan kaceapa MHKXeHepHbIe TeXHONOorum
Kadeapa-paspaboTumk UHXXeHepHble TeXHONOornm

O61bem gMcunnnuHbl, 4. / 3.e. 468 /13

Popma KOHTpOIA (NpomexyTovHas

aTTeCTaLIMH) JK3aMeH, 3K3aMeH, 3a4eT
Yac. | Nek. a6. MpakTnu.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
3 180/5 6 2 6 5 152 9 aK3amMeH
4 216/6 6 6 6 6 183 9 3K3aMeH
5 72/2 - - 10 2 56 4 3avet
Wtoro | 468/13 12 8 22 13 391 22 k3aMEH, SkaameH,
3ayeT
YHuBepcanbHble KOMMNeTeHUUH:
He NpeAyCcMOTpPeHbl Y4e6HbIM NfaHOM
O6uwenpodeccuoHanbHble KOMMNEeTEeHLUH:
OlK-4 CnocobeH ncnonb3oBaTb METOAbl aHann3a 1 MoAenvMpoBaHUS SMNEeKTPUYECKMX Lenen 1 ANeKTPUYECKNX MaluvH
no-1 Mcnonb3yeT MeToabl aHanm3a u MOAENMPOBAHNS NMUHENHBIX U HEMMHENHBIX Liene NOCTOSTHHOrO U MepeMEeHHOro
OrK-4 TOKa
ma-2 Mcnonb3yeT MeToabl pacyeTa nepexoaHblX MPOLLECCOB B 3f1EKTPUYECKMX LIeNsiX NOCTOSIHHOMO U NepeMEHHOro Toka
OlK-4

MpodreccrmoHanbHbie KOMNETEeHLUN:

He NpeAyCcMOTpPeHbl Y4e6HbIM NJIaHOM

CogaepxaHve OMCUMNAWHBI OXBaTbIBAET KPYr BOMPOCOB, CBSA3aHHbLIX C U3yYeHMEeM TeopeTUYECKUX 3aKOHOB
SMEKTPUYECKUX W MarHUTHbIX Leneil, METOAOB aHanu3a UM pacyeTa 3MeKTPUYECKUX M MarHWTHbIX Lenem, 4To
HeoBXoaMMOo AN MOHUMAHUSA W YCNELLUHOTO PELLEeHUs UHXXEHEpPHbIX NpoGnem GyayLien cneumansHOCTH.

MpenopaeaHne OUCUMNNUHBI NpedycMaTpuBaeT criegylolime ¢opMbl opraHusaumm y4eGHoro npouecca:
neKuuu, NpakTMYeckne 3aHATHSA, NabopaTopHble 3aHATUS,, caMocTosTeNbHaa paboTa cTyaeHTa.

Mporpammoit AUCUMNIVHBI NPeayCMOTPEHbI CrieaytoLinMe BUabl KOHTPOMS: TEKYLLWIA KOHTPOMb YCrneBaemMocTu
B (popme BoOMNpocoB Ansi cobecenoBaHus npu caade PMP u otyeTtoB no naGopaTopHbiM paboTam, pacyeTHO-
rpadounyeckmx paboT, KOHTPOSbHBIX PAGOT N NPOMEXYTOYHbIN KOHTPOSb B (hOpPMe K3aMeHOB M 3ayeTa.




