MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
dhepepanbHoe rocyaapctBeHHoe GioakeTHoe o6pa3oBaTenbHOe yupexaeHue
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckun rocyaapCTBEHHbIV YHUBEPCUTET NPOMBbILUSIEHHBIX TEXHOMOMMI U

Aun3anHa»
(cneryntn)
YTBEPX[ALO
Iupektop BT
() JOKYMEHT NOIIHCAH

\ v TEKTPOHHOM IMOIMHCHIO

4
CBEJAEHHA O CEPTH®HKATE 30

Cepruguxar:  7d15b88066d31dcb1847af0d7d99b71867218b21
Baaseaew: lywamnn [lanes Baaznvuponn
Jeiicreureaen: ¢ 11.02.2020 no 31.12.2022

PaGouasi nporpamMma AUCUUNIIUHDI

| B1.0.19 | ONEKTPOTEXHMKA U MPOMBbILLNIEHHAs! ANEKTPOHMKA
Y4eObHbIi NnaH: OroC3++b180302-12 22-14.plx
Kadegpa: 30 ABTOMaTU3NPOBAHHOIO ANEKTPONPUBOAA U ANEKTPOTEXHUKN

HanpaBneHme noAroToBKU:

(crieunansHocTb) 18.03.02 3Hepro- u pecypcocbeperatoLme npoLecchl B XMMUYECKON

TexXHosormu, He(bTeXVIMVII/I n BUoTeEXHONOrMK

Mpodunb NOArOTOBKM: OxpaHa  oKkpyatlollerh cpefbl M pauvoHaribHOe  WCrosib3oBaHue

(cneumanusauus) NPUPOAHLIX PECYPCOB

YpoBeHb 0bpasoBaHus:  GakanaBpuaTt

dopma 0byyeHus: OYHas

MNMnaH yyebHoro npouecca

KoHTakTHasi paboTa )
CewmecTtp obyatoLmxcs Cam. | KoHTponb Tpynoe ®opma .
(kypc Anst 3A0) a6 pabota yac. MKOCTb, [ MPOMEXYTOYHOW
Nekumnn : 3ET aTTecTaumm
3aHATUSA
yn 34 34 39,75 0,25 3
4 3auet
PAa 34 34 39,75 0,25 3
Viroro ML 34 34 39,75 0,25 3
PAa 34 34 39,75 0,25 3

CaHkT-MNeTepbypr
2022



Pabouas nporpamMma  gucUMNNUHBI ~ COCTaBneHa B  COOTBETCTBAM C  pedeparnbHbiM  FOCY4ApCTBEHHBIM
obpasoBaTernbHbIM  CTaH4apTOM  Bbicliero obpasoBaHus no HanpaeBneHuto nogrotoBkn 18.03.02 3Hepro- wu
pecypcocbeperatoime npoueccbl B XMMWYECKOW TEXHONormn, HedpTexumun un OMOTEXHONOMMU, YTBEPXKOEHHLIM
npukasom MuHucTtepctea obpasoBaHus 1 Hayku Poccuiickon Pepepaumm ot 07.08.2020 r. Ne 923

CocraButens (n):

KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT MBaHeHko B.I1.
OT Kadenpbl cocTaBuUTeENS: BnarogapHbii H.C.
3asegytowinin Kacbegpon aBTOMaTU3NPOBAHHOIO

3MEeKTPONpUBOAA M 3NEKTPOTEXHUKM

OT BbINycKkatoLen kagenpsbl: LLlaHoBa O.A.
3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pucuunnuubl: CdopmmpoBaTe KOMMNETeHUMM obydatoweroca B 06nacTu  3NeKTPOTEXHWKU U
SNEKTPOHMKN ANs1 YCMELHOro U3y4eHUs MMU MoCneayoLwmx npodeccMoHanbHbIX OUCLUMMIIMH, CBSA3AHHbLIX C XMMUYECKON
TEXHONOIMMen opraHNYeckux BELLECTB.

1.2 3apauv AUCUUNNUHGI:

* PaccMOTpeTb OCHOBHblE METOAbl aHanu3a U pacyeTa SMeKTPUYECKUX U MarHUTHbIX uenen, 6asoBble 31EMEHThI
N CXEeMbl MPOMbILLSIEHHON 3NEKTPOHUKM.

* PackpbiTb MpUHUMNBI paboTbl TpaHCOPMATOPOB, 3SMNEKTPUYECKUX MaLUMH, OCODEHHOCTM UuX pabounx u
MYCKOBbIX XapaKTEPUCTUK, a Takke NpUHUUN paboTbl N XapakTePUCTUKN TUMOBBLIX SMEKTPOHHBIX CXEM

* [lpogeMoHCTpupoBaTb OCODEHHOCTU pPaboTbl SMEKTPUYECKUX OBUraTenen Ans npaBuiibHOW 3KCMnyaTaumu
3NEKTPOTEXHNYECKNX U INEKTPOHHBIX YCTPOWCTB, CBSA3AHHbBIX C XMMUYECKON TEXHOSTOMMEN OpraHUYecKnx BeLLEeCTB.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

YyebHas npakTuka, 03HaKOMUTENbHAsA MpakTuka

dusnka

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-3: Cnoco6eH ocyLecTBNATbL NPo¢eCcCMOHaNbLHYI0 AeATeNbHOCTb C y4eTOM 3aKOHoAaTeNnbCTBa
Poccuinckon Pegepauumn, B TOM Yncne B 0671aCTU IKOHOMUKM U IKONOruMm

3HaTb: OCHOBHbIE 3aKOHbI ANEKTPOTEXHUKN N SNEKTPOHUKN N METOAUKY UX NPpUMEeHEHUA Npu OCBOEHUN HOBOWN TEXHWKMU.

YMeTb: npodeccroHarnbHO OCBaMBaTb W 3KCMNyaTupoBaTb HOBOE 00OpyAOBaHWE, HanaxuBaTb €ro 3MMEKTUBHYIO U
Oe3aBapuiiHyto paboTy.

BnapeTb: HaBbikaMy UCMONb30BAHNS OCHOBHbIX 3aKOHOB 3MIEKTPOTEXHMKN U 3NIEKTPOHUKM NSl TPaMOTHOM 3KCnyaTauum
obopyaoBaHus.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Nab. (4achbl) . y
82 3aHATUN KOHTpOIs
= (vacel) | (4acbl)
Pasnen 1. OnekTpuyeckne uenum

NOCTOAHHOIO TOKa

Tema 1. Onektpuyeckass uenb. OCHOBHbIE

NOHATUS.
3nemMeHTbI ANEKTPUYECKON Lenu.
OnekTpuyeckme cXeMbl 7] CXEeMbl

3amelleHunst. Toronorvdeckme TEePMUHbI U
yCroBHble rpadpmyeckne obosHaveHus. OMC,
TOK, HanpsbkeHuwe, SHeprnsi,  MOLLHOCTb.
MaccvBHble U aKTVBHble  3MNEMEHTbI: 2 2
pe3nCcTopbl, KOHOEHCATopbl, WHAYKTUBHOCTW,
nctouHnkn JOC wn Toka. lMapameTtpbl n B-A
XapaKkTepuUCTUKH. Pexumbl paboTbl
3MNEeKTPUYECKUX Lienen.

Tema 2. AHann3 anekTpuyYeckux Lenen.

3akoHbl Oma u  Kupxroda. bBanaHc
MOLLIHOCTEW. OKBMBanNeHTHbIE
npeobpa3oBaHNs ANEKTPUYECKNX Lienen. ch
Pacuet uenen no 3akoHam Oma n Kupxroda. '
MeTon KOHTYpHbIX TOkoB. MeToa yanosbix | 4

noTeHumManos. MeTog HanoXxeHwns
(cynepnosuuun). MeToa  3KBMBANEHTHOrO 3 2 2 rn
NCTOYHMKA.

JlabopatopHasi pabota Ne1: WccnepoBaHue
NVHENHBIX Lenen NoCTOSHHOIO TOoKa C OOHWUM
NCTOYHMKOM SHEPIUN.

Tema 3. HenuHenHble UEenNM NOCTOSAHHOIO

TOKa.
HenwuHelHble ANEeMEHTbI 7] nx

XapaKkTePUCTUKM.

MeToabl pacyeTa 3nekTpUYeckux Luenem c 1 1

HenvHenHbIMW 3nemeHTamn ( rpaduydeckui
N aHanUTMYeCKUn meTon).

Pasgen 2. OnekTpuyeckue uenu
nepemMeHHOro Toka. (0N




Tema 4. OCHOBHbIE MOHATUS 1 3aKOHBI.
CuHycompanbHble JLC, TOKM M HanpsiKeHUs
- OCHOBHble MNOHATUSE W  ONpeaeneHus.
OenicTBylollee 3HayeHMe CUHycouganbHbIX
OAC, Toka U HanpskeHus. [lonyyeHue
CYHycouaanbHom 3[1C.N306paxkeHne
CMHyCcOMOAnbHbIX  BEMUYUH  KOMMIEKCHBIMM
yucnamm U BEKTOPAMM B KOMIMIEKCHOM
MIOCKOCTH. OcHoBHble 3MNEMEHTHI n
napameTpbl 3MNEeKTPUYECKNX uenen.
BpemeHHble 1 BEKTOpHble  guarpammel.
3akoH Oma. 3akoHbl Kupxrodga. MowHocTb
Lenu CMHyconganbHOro Toka.

Tema 5. [locnepoatenbHoe coeavHeHWe
pesnucTopa, KaTylwKkuM W KOHAeHcaTtopa.
TpeyronbHUKA HaMpPs>KeHUn, COnpoTUBNEHNI
N MoLWHOCTeN. Pe3oHaHC  HanpsKeHUn.
BekTtopHble  gmarpaMMbl M 4acTOTHble
XapaKTePUCTUKN.

JlabopaTtopHaa pabGoTta Ne2:MiccnepoBaHue
HepasBeTBMNEHHON LEenu CUHycomaanbHOro
TOKa C  aKTUBHbIM n peakTUBHbLIM
COMNPOTUBEHUSIMMU.

labopatopHass pabota Ne3: WccnepoBaHue
uenM ogHodasHoOro MNEepemMeHHOro Toka C
nocrnegoBaTtesibHbIM coefuHeHneM
aKTUBHOTO, WHAOYKTUBHOIO W €MKOCTHOrO
conpoTmeneHnin. PesoHaHC HanpsXeHUN.

Tema 6. [lapannenbHoe  coeavHeHue
pesncTopa, KaTylwkMm U KOHAeHcaTopa.
PesoHaHCc TokoB. BekTopHble Auarpammbl 1
YaCTOTHbIE XapaKTEPUCTUKN.

JlabopatopHasi pabota Ned:UccnepgoBaHue
LUenM MepeMeHHOro Toka C napanfenbHbIM
COEOVHEHVEM  WHOYKTMBHOW  KaTylWwKu U
KoHOeHcaTopa. Pe3oHaHC TOKOB.

Tema 7. QnekTpudeckmne TpéxdasHble Lenu.
MonyyeHne TpéxdpasHon cuctembl IAC.

CoeagunHeHune Harpysku 3Be3qomn c
HenTparnbHbIM NpPoOBOAOM. CoeavHeHne
Harpyakm 3Be310M 6e3  HewTpanbHbIM
NpPOBOOOM. CUMMETPUYHLIN "

HECUMMETPUYHBI  peXxumbl.  PasHble 1
JIMHENHbIE HanpsXXeHUs N TOKW. BekTopHble
aounarpamMmmbl.

JlTabopaTtopHaa pabota Ne5: WccnepoBaHue
TpexdasHom uenm npu coeiHeHUN
NPUEMHWNKOB 3BE300M.




Tema 8. CoeaunHeHue Harpyskm TpéxdrasHom
uenn TpeyronbHUKOM. CUMMETPUYHBIA 1
HECUMMETPUYHbIN  pexum.  dasHble U
NUHENHbIE HanpsXXeHWst U TOKU. BekTopHbie
aunarpammbl. MoLHOCTb TpéxdhasHonm Lenu.

JlabopatopHass pabota Ne6: WccnepoBaHue
TpexdasHol  anekTpudeckne Lenu  npu
CcoeaVHEHUN NPUEMHMKOB TPeYroSlbHUKOM.

Paspgen 3. MarHuTHble Lenu.

Tema 9. OCHOBHbIE MOHATUS U 3aKOHBbI.
XapaKTepucThKn MarHUTHOro nonsi.
MarHuTHbIM noToK. MarHutogBmxkyLwas cuna.
3akoH NoJiIHoro TOKa. MarHuTHoe
HanpsbkeHne. MarHuTHoe  COMpOTUBIEHME.
Knaccudmkauyus MarHUTHbIX uenemn.
deppomarHnTHblE MaTepuarnsl.

Tema 10. MollHocTb noTepb B
MarHMTONpPoOBOZAE.
MNotep oT mcTepesuca. [loTepn ot
BMXPEBbLIX TOKOB. BekTopHas auarpamma u
cxema 3aMeLleHus.

Pazgen 4. OnekTpnyeckne MallunHbI

Tema 11. TpaHcdopmaTtopsl.

YcTponcTBo n NPUHLAN AencTems
oaHodasHoro TpaHcdopmaTopa npwm
Harpyske. YpaBHeHusi  TpaHcdopmartopa,
cxema 3amMeLLeHns. CsoWcTso
camoperynmpoBaHus TOKa nepBUYHON
0BMOTKM. BHewHss XapakTepucTumka
TpaHcopmatopa. OnbITbl XONOCTOrO Xo4a M
KOPOTKOrO 3aMblkaHWsA. YpaBHEHUS, CXeMmbl

3ameLLeHus, BEKTOPHbIE anarpammei.
OcobeHHoCcTH TpexdasHbIxX
TpaHcgopmMaTopos.

JlTabopaTopHaa pabota Ne7: WccnepoBaHue
oAHodhasHoro TpaHcopmaTopa.

nc




Tema 12. TpexdasHble  aCUHXPOHHbIE
aBuratenu.

YcTponcTeo 7 NpUHUMN OEenCcTBuS.
CkonbeHue. CeowcTBo
camoperynmpoBaHus 3NEKTPOMarHUTHOro
Bpawlawowero MomeHTa. OOC 41 TOKM
cratopa n poTopa. MexaHun4eckne

XapakTepucTuku. Paboune xapakTepucTUKu.
lMyck B X04 aCWMHXPOHHOIO  ABUraTens.
PerynupoBaHve 4acToTbl BpalleHUs poTopa.
Motepn mowHocTn n K.

JlTabopaTopHaa pabota Ne8: VccnepoBaHue
TpexdasHoro acuHXPOHHOro Apuratens cC
KOPOTKO3aMKHYTbIM POTOPOM.

Tema 13. OnekTpuyeckme MaLUMHbI
MOCTOSIHHOTO TOKa.
MpuHUMN OencTems reHepartopa

NnocTosiHHoOro Toka. Cnocobbl BO30YXOEHWS.
XapaKkTepuCcTuKM reHepatopa. YCTPOUCTBO U
NpUHUMN OEWCTBUSA OBUratenss nocTOSIHHOro
TOKa C HesaBUCUMbIM BO3byxaeHuem. [yck
apuratensa B xof. YactoTta BpalleHus sKopsi
n cnoco6bl ee perynupoBaHus.
MexaHun4yeckme u paboume XapakTepUCTUKMU.
Motepn mowHoctn u KA. OcobeHHocTU
nBuratenemn c napannesnbHbIM "
nocnegoBaTesibHbIM BO30YXXEHVEM.

JTabopaTopHaa pabota Ne9: VccnepoBaHue
reHepaTtopa NOCTOSIHHOIO TOKa c
He3aBUCHMMbIM BO30YXKAEHUEM.

JlTabopaTopHaa pabota Ne10: VccnepoBaHue
asuratend noCToOAHHOIo TOK C He3aBUCUMbIM
BO30YyxaeHnem.

Tema 14. CUHXPOHHbIE MALUUHBI.

O6nactm  npuMmeHeHusi.  YCTPOWCTBO U
npuHUMN OencTBns CYHXPOHHOTO
TpexdgasHoro gpuratensa. [lyck B xoA
aBuratens. OCHOBHble XapaKkTEePUCTUKN.

Pazgen 5. OnemMeHTbl aNeKTPOHNKN

3,75

Tema 15. NonynpoBoaHMKOBLIE NPUBOPHI.
OneKkTponpoBOAHOCTb NonynpoBOAHUKOB.
CeolicTBa p-n nepexopja.
MonynpoBoAHWKOBbIE avoabl.
XapaKkTtepucTnkn 1 napameTpbl. bunonsipHbl
TPaH3MCTOpbI. MoneBble TPaH3MCTOpbI.
YCTPONCTBO, OCHOBHbIE XapaKTepuUCTUKN U
napameTpbl. TupucTtopbl. ONTO3MEKTPOHHbIE
npubopbl. IHTerpanbHbie MUKPOCXEMBI.

JlTabopaTopHasa paborta Ne11: WccnepoBaHue
nonynpoBOAHMKOBOrO Avoaa, CTtabunmTpoHa
n TMpucTopa.




Tema 16. Ycunutenn — 6a3oBble 31EeMeHTbI
SMEKTPOHHBIX CXEM.

Knaccuduvkaums, OCHOBHble napameTpbl U
Xxapaktepuctukn  ycunutenen.  ObpartHas
CBsI3b B ycunuTensax.  Ycunutenu  Ha
OUMONSApPHBIX M MOMEBbIX  TPaH3UCTOPaXx.
OnepaunoHHble  yCUnUTENW W NUHENHble
CXeMbl Ha UX OCHOBE.

JTabopaTopHasa pabota Ne12: VccnepoBaHue
YCUNUTENSA HU3KOW 4acTOTbl Ha OMNOMSIPHbIX
TpaH3ucTopax ¢ ObLMM SMUTTEPOM

Tema 17. UcTouHumk BTOPUYHOIO
3ANEKTPONUTAHUS SNEKTPOHHbIX YCTPOWCTB.
CtpykTypa NCTOYHMKA nUTaHus.
OpHodpasHble M TpexdasHble BbINPAMUTENMN.
CrnaxwuBatoLume uUnbTPLI. BHewHune
XapaKTepUCTUKN BbINpsIMUTENEN.
YnpaBnsiemble BbINPSAMUTENN.

JlTabopaTopHaa pabota Ne13: WccnepoBaHue
BbiNpsAMUTENen OJHOMAsHOro MnepeMeHHoro
TOKa.

Wtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauumn n npomexyToyvHas
attectaums (3ader)

34

34

39,75

0,25

Bcero koHTakTHasa pa6ora u CP no
AvcuunnvHe

68,25

39,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4ebHbIM NNaHoM He npegycMoTpeHo

5. ®OHJ, OLIEHOYHbIX CPELCTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasarenen, KpUTepUeB M CUCTEMbI OLIEHNBaHUA pe3yNnbTaToB Oby4YeHus

5.1.1 MNoka3aTenn oueHUBaHUA

Kog
KoMneTeHuunn

MokasaTenu oLeHNBaHWS pe3yrbTaToB 0by4YeHNs

HanmeHoBaHne oueHOYHOro
cpeacTea

ncecnenoBatb,

SKCnyaTtnpoBsaTb

1.MlmeeT poctaToyHble 3HaHMS OO OCHOBHbLIX 33KOHOB 3IEKTPOTEXHUKM
N 3NEKTPOTEXHUKN,MPUMEHSIET CBOU 3HAHUSA Ha 0Bopya0BaHUN.
2. lokasbiBaeT CcnocobHOCTb
Or1K-3 peMOHTUpPOBaTL 060pyAOBaHME.

3. [leMOHCTpUpPYET HaBbIKM NPaBUITbHOM 3KCnyaTauun obopygoBaHus

n|1. TecToBble 3agaHuA.
2. Bonpocbl yCTHOIo
cobeceoBaHusl.

5.1.2 Cuctema u KpuTEepun OLeHMBaHUSA

Kputepum oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA

YcTHoe cobeceoBaHue

MucbmeHHan paboTa

3auTeHo COOTBETCTBYHOLWHNE

OEeMOHCTpUpyeT  3HaHus
dopmyn npu pacdeTe uenen; NOHUMaeT
3HaYeHne TEePMUHOB,
napameTpbl Lenen; MOXeT HapucoBaTb U

OOyyarLmincss 3HaeT OCHOBHbIE 3aKOHbI U
CBOWCTBA 9NeKTPUYECKUX U  MarHUTHbIX
uener MNOCTOSHHOIO (NepemMeHHOro) Toka
M MOXET UX MPUMEHsITb NpW OTBeTe Ha

BOMPOCHI;

HeobxoauMBbIX

XapaKkTepu3yoLwmnx

TecToBOE 3a4aHVe BbINOMHEHOo Ha 75 %




NOACHUTb BEKTOPHble AuarpaMmbl OnNA

u,enel7| nepemMeHHoro TOKa n
HeobXxoaoumble rpagouyeckme
3aBCUMOCTMH; NnoKa3blBaeT ymMeHune
ncrnonob3oBaTb  0a3oBble  3HaHUS B
obnactu SNEKTPOTEXHUKN angd
nocnegytoLlemn npodeccnoHanbHowm
AedaTenbHOCTU.

OO6yyarowmncs He  3HaeT  OCHOBHbIX
TEPMMHOB W  3aKOHOB  ANnd  uenew
MOCTOSIHHOrO  (MEPEMEHHOr0) TOKa; He
3HaeT OCHOBHbIX ()opMyn Ans pacyeTa
uenen n onpeperneHns ux napameTpos;
He MOXeT NnocTpouTb BEKTOpPHblEe

He 3auteHo anarpammbl OnAa I'IpOCTeVILLIMX uenen | TecTtoBoe 3agaHue BbINONIHEHO MeHee 75%

nepemMeHHoOro TOKa; He 3HaeT OCHOBHbIX
MEeTOOO0B pacyeTa O3reKTPpUYeCcKnx uenewn;
gonyckaeTt npu oTBeTe Ha 3a4veTe
CyLleCTBEHHbIEe ownbkn Un He MoXeT
YCTPpaHNTb UX [AdaXe nong pykoBOACTBOM
npenogasartena

5.2 TunoBble KOHTPONbHbIE 3aA4aHUA UITN UHbIe MaTepuanbl, HeO6XoAMMbIe ANA OLEeHKU 3HAHUN, YMEHUN,
HaBbIKOB U (MNK) onbiTa AeATeNIbHOCTU
5.2.1 NMepe4vyeHb KOHTPOJILHLIX BOMPOCOB

Ne n/n | dopmynnpoBKM BONPOCOB
Cewmectp 4

1 Cxembl 3ameLlenuns nctodnunka SC n nctoyHmka Toka

2 Tononornyeckne anemMeHTbl Lienu.

3 BanaHc mouHoCTEeN B Lienn NOCTOSAHHOIO TOKA.

4 3akoH Oma gns yyactka uenu ¢ 3AC.

5 3akoHbl Knpxroda ans ueny noCToAHHOro Toka.

6 PacueT anekTpudeckmx Lenemn no sakoHam Knpxroda.

7 PacueT uenen MeTogoM KOHTYPHbLIX TOKOB.

8 PacyeT HENMMHENHbIX ANEKTPUYECKNX Lenen.

9 CwuHycounganbHble HaNpPsKeHNS U TOKM — OCHOBHbIE NOHSTUS, AEUCTBYHOLLEE 3HAYEHME.,

10 OcoB6eHHOCTUN 3NEKTPOMarHUTHbLIX NPOLECCOB B LIENN CUHYCOMAANbHOro ToKa, nacannuanpoBaHHbIE 3N1EMEHTbI
uenm.

11 MpencTaBneHne cuHyconaanbHbIX BENTMYMH KOMMIIEKCHBIMY YACIaMU U BEKTOPaMK B KOMMSIEKCHOM
NIOCKOCTH

12 CwvHycovaanbHbIi TOK B aKTUBHOM COMPOTUBIEHMM, 3akoH OMa Ans AeNCTBYIOLLMX 3HAYEHUIN HanpsKeHWH,
TOKOB U B KOMMNIIEKCHOW (hOpMe, BEKTOPHAs guarpaMmma.

13 CwuHycounaanbHbIi TOK B MHOYKTUBHOCTU, 3akoH OMa ansa AeUCTBYHOLMX 3HAYEHNI HanpsikeHWI, TOKOB U B
KOMMNEeKCHon oopme, BEKTOpHas anarpamma.

14 CwuHycounaanbHbIn TOK B eMKOCTH, 3akoH OMa Ans AerCTBYIOLWMX 3HaYEeHWI HaNPs>KeHUN, TOKOB 1 B
KOMMAEKCHOW hopme, BEKTOpHas gnarpaMmma

15 3akoHbl Knupxroda ans uenu cuHyconganbHOro Toka.

16 MoLLHOCTK B Lienu cMHyconaanbHOro Toka.

17 3akoHbl Oma n Knpxroda B KOMMNNEKCHOM hopme ASis NocnenoBaTenibHOro CoeauHEHNst pe3nNCcTUBHOIO U
WHOYKTUBHOIO 3f1IEMEHTOB, TPEYrONMbHUK COMPOTUBIIEHUI, BEKTOPHAsA Anarpamma.

18 3akoHbl Oma 1 Knpxroa B KOMMNNEKCHOM hopme A1ia NocnenoBaTeibHOro CoeauHEHNst Ppe3nNCcCTUBHOIO U
€MKOCTHOTO 31IeMEHTOB, TPEYrofIbHUK CONPOTUBIEHUIA, BEKTOPHAs AuarpaMmma.

19 3akoHbl Oma 1 Knpxroda B koMmnnekcHon popme Ans nocrnegoBaTenbHOro CoOeanHEHNs pe3ncTUBHOIO,
WHOYKTUBHOIO M EMKOCTHOTO 3f1IEMEHTOB, TPEYTOSbHUK CONPOTUBIIEHNIA, BEKTOPHAs Anarpamma.

20 Pe3oHaHC HanpshkeHuin, ycnosmue pes3oHaHca, rpadmyeckme 3aBUCMMOCTU, BEKTOPHAs gnarpaMmma.

21 3akoHbl Oma 1 Knpxroda B KOMMNNEKCHOM hopme A5is napannenbHOro CoOeAnMHEHUS Ppe3MCTUBHOIO,
WHOYKTUBHOIO M EMKOCTHOTO 3f1IEMEHTOB, TPEYroSibHUK NPOBOAMMOCTEN, BEKTOPHLIE AnarpamMmbl

22 Pe3oHaHC TOKOB, YCnoBMe pe3oHaHca, rpadmyeckme 3aBMCMMOCTU, BEKTOPHas Anarpamma.

23 CummeTpuyHble TpexdasHble Lenu, CoeanHeHHble 3Be340M, pacyeTHble COOTHOLLEHWS, BEKTOPHAas
anarpamma.

24 CvMMeTpUuYHbIe TpexdasHble Lenu, COeANHEHHbIE TPEYTONbHUKOM, pac4eTHbIE COOTHOLLEHUS!, BEKTOPHAst

avarpaMma.




HecnmmeTpunyHble TpexdasHble Luenu, COeANHEHHbIe 3Be30M1, PoSib HEMTPanNbHOro NpoBoAa, pacyeTHbIe

25 COOTHOLLEHUSA, BEKTOPHbIE AnarpaMmmel.

26 HecummMeTpuryHble TpexdasHble Lenu, COeMHEHHbIE TPEYroNbHUKOM, pacyeTHble COOTHOLLEHUS, BEKTOPHbIE
anarpamMmbl

27 OCHOBHbIE XapaKTEPUCTUKN MarHUTHOrO MOns.

28 MarHuTHble uenu NOCTOSAHHOro NoToKa.

o9 YCTponcTBo ogHodasHoro TpaHcopmaTopa, HasHadeHe heppoOMarHMTHOrO MarHMTonNpoBoaa, TUMbI
MarHMToOnpoBoAa.

30 MarHuTHble noTepu B doeppoMarHMTHOM MarHUTonpoBsoae.

31 MpuHUMN oencTBNs TpaHcopMaTopa B peXMMe XONOCTOro X04a, CXemMa 3aMeLLeHNs, BEKTOPHas AnarpaMmma.

30 Pexxum TpaHccopmaTopa npu Harpyske, ypaBHeHMs Ansg 0OMOTOK TpaHcopmaTtopa, CXeMa 3aMeLLeHus]
npvBeAEHHOro TpaHcopmaTopa, BEKTOpHasi auarpaMmma

33 YpasHeHne MIC TpaHcgopmaTopa, CBOMCTBO CaMOperyfimpoBaHus

34 BHelHAS xapakTepucTuka TpaHccopmaTtopa.

35 OnbIT X0NOCTOro X04a TpaHcopmaTopa, pacyeT NapaMeTpoB, CXeMa 3aMeLLeHNs1, BEKTOPHas aAnarpaMmma.

36 OnbIT KOPOTKOro 3amMblkaHWs TpaHcopmaTopa, pacyeT NnapaMeTpoB, CXeMa 3aMeLLEHMS], BEKTOPHASA
Avarpamma.

37 OcobeHHoCTU TpexdasHbIX TpaHCHOPMaTOPOB.

38 MoTtepun mowHoctn 1 K tpaHccdopmatopa

39 YCTPONCTBO U NPUHLMN OENCTBUS TpexdasHOro acMHXPOHHOIO ABuUraTensi.

40 OneKTpoOMarHUTHbIA BpaLLaloLWmMin MOMEHT aCUHXPOHHOIO ABUraTensi, CBOMCTBO CamMOperynnmpoBaHus,
CKONbXeHWe.

41 3[C v Tokm cTatopa 1 poTopa aCUMHXPOHHOIO ABUraTens.

42 MexaHnueckne xapakTepucTUkn aCUHXPOHHOMO ABUraTensi.

43 Paboune xapakTepuCTMKn aCUHXPOHHOIO ABUraTensi.

44 MoTtepun mowHocTh 1 KM acMHXpOHHOro ABuUraTens.

45 YCTPOMCTBO M NPUHLNN AEACTBUSA reHepaTopa NOCTOSIHHOIO TOKa C He3aBMCUMMbIM BO30yXXaeHne

46 XapakTepuCTUKN reHepaTopa NOCTOSTHHOMO ToKa C HE3aBMCUMbIM BO30YXOEHMEM.

47 YCTPOWCTBO M NpUHUMM AENCTBUS ABUraTenst MOCTOSIHHONO ToKa C He3aBMCUMMbIM BO3BYXAeHMeM, Crocobbl
BO30Y>XOEHMA MaLUUHBI.

48 CBOWCTBO caMoperynupoBaHns reKTPOMarHUTHOrO MOMEHTa B ABUraTensax NoCTOSAHHOrO Toka.

49 YacToTa BpalleHusa akops ABuratens NnoCcTOSAHHOro Toka 1 cnocobbl ee perynupoBaHus.

50 MexaHnuyeckre n perynmpoBOYHble XapakTepPUCTUKN ABUraTens NOCTOSHHOIO ToKa.

51 Pabouune xapakTepuCTUKM ABUraTens NOCTOSIHHOro TOKa.

52 OcobeHHoCTV ABUraTenemn NOCTOSHHOIO ToKa € nocrneaoBaTenbHbIM, NapannenbHbIM 1 CMeLLaHHbIM
BO30YyXaeHneM.

53 YCTPOWCTBO M NPUHLMM OENCTBUS Tpexda3HOro CUHXPOHHOIO ABUraTens, Nyck ABuraTensi, CBOMCTBO
CaMOoperynMpoBaHusl, YrnoBasi XapakTepucTmka.

54 BbinpamuTenbHble CBOMCTBa p-n nepexoaa.

55 MonynpoBoAHMKOBbBIE ANOAbI: OCHOBHbIE TUMbI, XapaKTEPUCTUKN U NapameTpbl.

56 BrnonsipHble TpaH3MCTOPbI: TUMbl, CXEMbI BKIMOYEHUS, NPUHLMN paboTbl TpaH3UCTOpa C OOLUM SMUTTEPOM.

57 TrpuUCTOpLI: YCTPONCTBO, OCHOBHbIE (PMU3NYECKME NPOLLECCHI, XapaKTEPUCTUKU.

58 Knaccudukaumsi, OCHOBHbIE XapakTEPUCTUKN 1 MapaMeTpbl yCunuTenen.

59 OGpatHas cBsi3b B yCUNUTENSX: BUAbI CBSI3W, BNUSIHUE OTpULaTENbHONM 06paTHOM CBSI3N HA XapaKTEPUCTUKA 1
napameTpbl yCuUnuTens.

60 YeunuTens Ha GUNonsapHOM TPaH3UCTOpE: Ha3HaYeHVEe ANEMEHTOB, PEXUM MO MOCTOSHHOMY TOKY, MPUHLIMN
yCuneHus curHana.

61 OnepaunoHHbIN yeunuTenb: KpaTkoe onncaHne U napameTpbl, NnepefaToyHas XxapakTepucTumka.

62 OpHononynepuogHble 1 ABYXNonyrnepuogHble BbINpAMUTENN.

63 Crnaxusatoime punbTpsbl.

5.2.2 TunoBble TeCTOBbLIE 3a4aHuUA

BapwuaHT Ne1

1. OnpegennTb CONPOTUBIEHNE NTaMI HaKkanuMBaHUSA NpPU yKasaHHbIX Ha HUX MowHocTax P1=100 BT,

P2 = 150 BT n HanpsbkeHun U = 220 B.

1). R1 =484 Om; R2 =124 Om. 2). R1 =684 Om; R2 =324 Owm. 3). R1 =484 Om; R2 =324 Owm.

2. Yemy paBeH yron casura a3 Mexay HanpsbkeHMEM U TOKOM B €MKOCTHOM 3rnemeHTe?

1). 0. 2). 90° 3). -90°.

3. Yemy paBeH TOK B HyNeBOM MPOBOAE B CUMMETPUYHOW TpexdasHoW Lenu npu COeAUHEHUN Harpy3ku
B 3Be3ny?




1). HommHanbHOMY TOKy ogHoM ¢asbl. 2). Hynto. 3). CymMe HOMUHaNbHbIX TOKOB ABYX (has.

4. CummeTpuyHas Harpyska coeanHeHa TpeyronbHukoM. Mpu namepeHun gasHoro Toka amnepmeTp
nokasan 10 A. Yemy BygeT paBeH TOK B NIMHEHOM nposoge?

1).10 A. 2). 17,3 A. 3).14,14 A. 4). 20 A.

5. Kakne TpaHcdopmaTopbl UCNONb3YTCA ANs NMUTAHUS SNeKTPO3Heprnen GbITOBbIX NOTpebutenen?

6.YactoTa BpalleHuss MarHUTHOro Mons acuHxXpoHHoro asuratens n1 = 100006/MuH. YacToTa
BpalleHnst potopa n2=95006/MunH. Onpeaenntb CKONbXeHMne.

7. Kakoe conpoTuBneHne OOMKHbI UMETbL: a) amnepMeTp; 6) BonbTMeTp

8. OnaceH nn Ansa YyenoBeka UCTOYHUK ANEKTPUYECKOW IHeprn, HanpskeHnem 36 B?

BapwuaHT Ne 2

1. OKBMBaNeHTHOE COMNPOTUBIIEHNE LIENM C NOCNeAoBaTesbHbIM coeauHeHnem peanctopoB R1=15 Om,
R2=10 Om, R3=12 OM, R4=6 Owm.

1) 10; 2) 43; 3) 11.

2. B uenu c nocnegoBaTtenbHO COEAUHEHHBLIMU pe3ncTopomM R n emkocTbio C onpenennTb peakTuBHOE
conpoTmereHne Xc, ecnun BoNbTMETP MokasbiBaeT BxogHoe Hanpsxenne U=200 B, sattmeTtp P = 640 BT,
amnepmeTp =4 A.

1). 20 Om. 2). 50 Om. 3). 40 Om. 4). 30 Om.

3. Mo4emy 0bpbiB HENTPANbHOrO NPOBOAA YETLIPEXNPOBOOHON TPEXGA3HOM CUCTEMbI ABMSETCA
aBapUNHBIM PEXNMOM?

1). Ha Bcex dasax npuemMHuKa aHeprum HanpsbkeHue nagaer.

2). Ha ogHux dazax NpMEMHMKA SHEPrMN HanpsbKeHWe YBENUUMBAETCS, Ha OPYrMX YMeHbLuaeTcs. 3).
Ha Bcex thasax npnémHuKa sHeprum HanpskeHne Bo3pacTtaerT.

4. CooTHOLLEHMS, cBA3bIBalOWMNE dasHble U NIMHENHbIE TOKN B TpeXdasHOMW 3NEeKTPUYECKON Lienu npu
CcoeaNHEeHUN 3Be30MN.

1). Un=Ud, In=Icb 2). Un=3Ud, In=v3lcb 3). Un=\3Udp, In=Icp 4). Un=Udp, In=V3Icp

5. Aina npeobpa3oBaHUSA Kakon SHeprun npegHasHayeHbl aCMHXPOHHbIE ABUraTtenn?

6. [Npy NOCTOSHHOM HaMpPsXKEeHUN NUTaHWUST OBUraTens NOCTOSIHHOIO TOKa MapannernbHOro Bo30YXaeHUst
MarHUTHbIA NOTOK BO30YXXAEHNs1 yMeHbLUMIcs. Kak nameHunace 4yactota BpalleHus?

7. Kakvie Buapbl NOrpeLHoCcTen NpUCyLLM anekTpomsmepuTensHbIM npubopam?

8. Kakme yactn aneKkTpoTeXHUYECKMX YCTPOUCTB 3a3eMnsoTca?

BapwuaHT Ne3

I. 1. OKBMBANEHTHOE COMPOTMBMEHNE LIenn C NnapansesnbHbiM coeguHeHnem peanctopoB R1=15 Om,
R2=10 Om, R3=12 OM, R4=6 Owm.

1) 10; 2) 43; 3) 11;

2. MrHoBeHHOe 3Ha4eHue Toka B Harpy3ke 3afaHo cneayowmm BeipaxeHuem i = 0,06 sin (942t - 45°).
OnpepenuTbe Nepuoa curHana u 4acToTy.

1). £=200 I'y; T =5-10-3 ¢

2). =150 I'y; T =6,67-10-3 c

3). =300 lNy; T =3,33:10-3 ¢

3. B kakux egmHuuax BblpaxaeTcss UHOYKTUBHOCTb L7?

1). F'eHpu. 2). ®apaga 3). KenbsuH. 4). BonbT.

4. Jlamnbl HaKanuMBaHMsa ¢ HOMWHaNbHLIM HanpsbkeHnem 220 B BkNovaloT B TpExdasHyto ceTb C
nHerHbIM HanpskeHnem 220 B. Onpegenntb CXxeMy COeaAMHEHUS namn.

1). TpexnpoBogHoW 3Be300W. 2). YeTbipexnpoBoAHON 3Be300W. 3). TpeyronbHUKOM.

5. Y cunosoro ogHodasHoro TpaHcopmaTopa HoMuHaneHoe HanpseHue Ha Bxoge U1 = 6000 B,
Ha BbIxoge: U2 =100 B. OnpegenuTb KoaddumumeHT TpaHcdhopmaunm TpaHcdopmaTtopa.

6. Kak Ha3blBaeTCs OCHOBHasi XapakTepUCTUKa aCUHXPOHHOIO ABuraTens?

7. HasBaTb knaccbl TOYHOCTU AMEKTPOU3MepUTENbHbBIX NPUOOPOB.

8. CpaboTtaeT nu 3almTa n3 NnaBkux npegoxpaHutenen npu npoboe Ha Kopnyc AsuraTens: a) B
TpexnpoBoAHON; 6)4eTbipexnPOBOAHON CeTaAX TpexdasHoro Toka?

BapwuaHT Ne 4

1. OnpegennTb NOTEPU MOLLHOCTM B UCTOYHUKE, €CNN ero BHyTpeHHee conpoTtueneHne R0=2 Owm,
conpoTueneHune Harpy3km R=40 Owm, Tok B uenu I=12 A

1). 6048 BrT; 2). 288 BT; 3). 5760 BrT;

2. HanpsikeHne Ha 3axknmax Lenu ¢ akTUBHbIM 3r1ieMeHToM, conpoTmerieHnem R = 50 OM, nameHsietcs
no 3akoHy u= 100 sin (314t+30°). OnpenennTb 3aKOH U3MEHEHMSA TOKa B LIEMNMW.

1). i =2sin 314t; 2). i =2 sin(314t+30°); 3). i =1,4sin(314t+30°);4). i =1,4sin 314t.

3. B TpexdasHon uenun nuHenHoe HanpsbkeHne paBHo 220 B, nnHeNHbIM TOK 2 A, akTMBHas MOLLHOCTb
380 BT. Hantn koadhdurLUmMeHT MOLLHOCTH.

1). 0, 8. 2). 0, 6. 3).

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agayum, Kemchbl)
He npegycmoTtpeHo.



5.3 MeTogn4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUWN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn

3a40JMKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas +

MNucbmeHHas + KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

B03MOXXHOCTb NMOMb30BaTbCA CNPaBOYHLIMK Tabnuuammn No 3NEeKTPOTEXHMKE;
Bpemsi Ha noarotoBky oTBeTa- 45 MUHYT.

6. YYHEBHO-METOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp

3arnasuve | M3patenbcTBO | log nspaHus | Ccblnika

6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa

lopaees-bypreuy, M. |O6wan anekTpoTexHMKa WU MockBa: MocKOBCKMiA http://www.iprbooks
A SNEeKTPOHWKa rocyqapCTBEHHbIN hop.ru/35441.html
CTPOUTENbHbIN 2015
yHuBepcuteT, Ali [n 3p
Meauna, 36C ACB
6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa
B.K. NMoHomapeHko OnektpoTtexHuka [Tekct]. 4. M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
I.: yuebHOE nocobue Haykn P®, CNo6IrTYPI. — 2010 ponomorenko.pdf
Chne.: CrerTypri
B.K. TMoHomapeHko [u|3nekTpoTexHuka [TekeT]. M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/l
ap.] Y.l nabopaTopHbIvi | Hayku Pd, CM6MTYPM. — 2012 abpraktelektr.pdf
MPaKTUKym Cro6.: CMNerTypPri

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX 1 UHGOPMALNMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHO-bnbnmoTeyHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTO CIB MNYMTA [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

6.3 MNepeyveHb NULIEH3MOHHOIO U CBOGOAHO pacnpocTpaHAeMOoro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8

6.4 OnucaHne MmaTepuanbHO-TEXHUYECKOW 6a3bl, HEOOXOAMMOW AN OCyLecTBeHUs obpa3oBaTeNibHOro
npouecca no gUCUUNIINHe

AyauTopusi OcHalleHune
JlabopaTopHbIN CTeHO NO WCCNEeAOBaHUIO 3NEKTPUYECKUX Lene NOCTOSAHHOMO U MepeMeHHOoro
A-101a Toka. JlabopaTopHble CTeHObl MO  UCcredoBaHWUo:  TpaHcdopmMaTtopoB,  TpexdasHoro,
KOHOEHCATOPHOro U 04HO(A3HOrO aCMHXPOHHOTO ABUraTesnsl, MallMH NOCTOSTHHOMO ToKa
MynbTuMeaunHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Aocka
JlekunoHHasa y A PyA 4 P A
ayautopus
JlaBopaTopHble CTeHObl MO UCCNeLOBaHUIO 3MEKTPUYECKMX Liener NOCTOAHHOMO U MEePEMEHHOro
A-101 ToKka. JlabopaTopHble CTEeHObl NO MCCNeaoBaHUI TpaHCOPMATOPOB M MalLMH MEePEeMEHHOro U

NOCTOAHHOIO TOKa. ﬂa60paTopru7| CTeHO ucnblTaHnAa ABuratena W redHepartopa MNOCTOAHHOIo
TOKa




