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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenbro U3yueHUs: JUCHUIUINHBI « DNEKTPOTEXHUKA U IIEKTPOHUKA» SBIISETCS
OCBOEHUE TEOPETUYECKUX OCHOB DJIEKTPOTEXHUKH, NPUOOpETEHUE 3HAHUUA O
KOHCTPYKLMAX, MPUHLOUIAX JEHCTBUA, MapaMeTpax M  XapaKTepHUCTHUKaX
Pa3IUYHBIX 3JIEKTPOTEXHUUYECKUX YCTPOUCTB.

3amayaMu  u3y4deHUs «DJIEKTPOTEXHUKAa U DJIEKTPOHUKA» CTyJEHTaMU
SBJISIFOTCSL:

- chopMHpOBaTh TPEJICTABICHUNA O COBOKYIHOCTH TEOPETHUECKUX U
IPAKTUYECKUX 3HAHUU B 00JIACTU AJIEKTPUUECKUX LETeil;

- Hapa0oTaTh yueOHbIE IPUEMBI U METO/IbI aHAJIN3a TUIIOBBIX AIEKTPUUECKUX
Hernewu;

- OCBOMTH OCHOBHBIE NPHHLMIBI Pa0OTHl 3JEKTPUUYECKUX YCTPOWCTB M
pa3IUYHBIX KOHCTPYKIMI TpaHC()OPMATOPOB;

- BbIpa0OTaTh CTpaTerMy MPUMEHEHUs pa3IMYHbIX METOJIOB pacyera
AIEKTPUUECKUX U MAarHUTHBIX LETEH;

- YCOBEpILUEHCTBOBATh MOJYYEHHbIE y4eOHbIE HaBBIKM, HEOOXOAMMBIE IJIs
IPOU3BOJICTBA PACUETOB apaMeTPOB TpeX(a3HO! 3JIEKTPUUECKOH 1IeTH;

-  HAy4YUTbCAd MPAKTUYECKOMY NPHUMEHEHHIO O€30MacHOM padoThl C
AIEKTPOOOOPYTOBAHUEM.

2. [Inanupyemsble pe3ysibTaTbl O0y4YEeHHs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHS  0Opa30BaTEIbHOM
nporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUeHUs M0 TUCIHUIUIMHE (MOIYIIIO):

OIIK-1 - CnocoGeH pemiaTh WHXEHEPHBIE 3a/laud B MPO(EeCCHOHATBHOM
JIESITETLHOCTH C UCTIOJIb30BAHUEM METO0B €CTECTBEHHBIX HAYK, MATEMATHYECKOTO
aHaJIn3a U MOJICJIIMPOBAHUS.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

3HaTh:

OCHOBHBIC TEOPETHUYCCKHE TIOJIOKCHHS JJICKTPOTECXHHUKH, CBS3aHHBIC C
MOJIYYCHUEM DJICKTPUYCCKON dSHepruw, e€ mepemadcii, pacnpeneicHueM M|
OTpeOICHUEM;

-pacuéT W aHaU3 YCTAHOBUBIIMXCS M TIEPEXOJTHBIX SJICKTPOMATrHUTHBIX
MPOIIECCOB B JIMHEWHBIX M HEJIMHEWHBIX DIIEKTPUUYECKHUX IMEMAX OJM3KHUX TI0
CTPYKType H TapaMmeTpaM K OJJIEKTPHUUYCCKUM IEMsIM SJIEKTPUDUIIMPOBAHHBIX
YKEJIE3HBIX JOPOT IMMOCTOSTHHOTO M IIEPEMEHHOTO TOKA;



YMmertn:

-IPUMEHSTH MOJIyYEHHbIE 3HAHUS JJ1sI pacu€Ta U aHaJIn3a dJIEKTPOMArHUTHBIX
MPOIIECCOB B JICKTPUUYECKUX LIEMSAX JPYroro Ha3HaueHus (Harpumep, JJisi CUCTEM
AIEKTPOCHAOKEHUS METPOIOJIUTEHOB, TOPOJICKOTO AJIEKTPUUYECKOTO TPaHCIOpTa
(TpamBai, TpoJIIeH0ycC), MPOMBIITUICHHBIX MPEANPUSTUNA MPOMBIIIUICHHOCTH);

--pacCUMTHIBaTh PA3BETBICHHBIC JJICKTPUUYCCKHE Iemu OaHO(pa3HOTO
CHHYCOUJIAILHOTO TOKA;

Baagern:
-ONBITOM ONPEACICHHUS TEPBUYHBIX IAPAMETPOB BJICKTPUUYECKUX LENen
Pa3IMYHOTO HA3HAYCHUS, COCTABJICHUS PACUCTHBIX SJEKTPUUECKUX CXeM (CXeM

3aMeIIeHHs);
-OIBITOM ITPOBEICHHS SKCIICPUMEHTAIIbHBIX UCCIICIOBAHUH B AJICKTPHYCCKUX

LOCILIX PAa3IMYHOI'O Ha3HAYCHM .

3. O0beM IUCHUIUIUHBI (MOIYJIs).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

O6miasi TpyIOEMKOCTh AUCHUIUIMHBI (MOAyJsi) cocTtaBiser 6 3.e. (216
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O06bem auCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydaromuxcst ¢  MeJIarorH4ecKMMH  paboTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBMSIX,

IIPY MPOBEJICHUYN YUE€OHBIX 3aHITHI:

KonnyectBo wacos
Tun y4eOHBIX 3aHATHI Cemectp
Bcero

Ned | Ne5

KonrakTHas paboTa rmpu npoBeieHUN Y4eOHBIX 3aHSTHH (BCET0): 112 64 48
B toM uucane:

3aHATUA JIEKLIMOHHOTO THIIA 48 32 16

3aHATUSA CEMUHAPCKOro THUIA 64 32 32

3.3. O0pem aucummIuHbl (MOAYNs) B (OpME CaMOCTOATEIBHONW pabOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C
Mearorn4ecKuMMI pabOTHUKAMU U (WJTH) JUIIAMH, TPUBIIEKAEMBIMH K peaTn3aliu
0o0pa3oBaTeNbHONW TMPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMpPH MPOBEACHUU
POMEKYTOYHOM aTTecTanuu coctapisier 104 akageMuyeckux yaca (oB).

3.4. Ilpu oOy4eHnu o HHAUBUAYAIbHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM O0y4Y€HHUH, O0BEM JUCIHUILUIMHBI (MOJYJIs1) MOXKET ObITh peaanu3oBaH




MIOJTHOCTBIO B (DOPME CaMOCTOSITEIbHON pabOThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM paboThl 00y4aroIUXCsl ¢ NeAaroriuecKuMu paOOTHUKaMH U (WJIN)

JMgaMu, IpUBJICKACMbIMHU K pCaiu3aliu O6pa3OBaTCHBHOﬁ IMporpaMmMbl Ha MHBIX

YCIOBUAX, ITPU IIPOBCACHUU HpOMG)KYTO‘IHOﬁ aTTCcCTallnu.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKIIUOHHOTO THUIIA.

n/n

TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

DNEKTPUUECKUN TOK.

PaccmaTprBaemble BONIPOCH!: DJIEKTPOABMKYIIAs CHIIA, PAa3HOCTh NOTEHIMANIOB. M ieann3npoBaHHbIi
ucrounuk DJIC, naeann3upoBaHHBI HICTOYHHUK TOKA, PEAIbHBIA UCTOYHUK AJIEKTPOIHEPTUU U €TO Tpe/l-
CTaBJICHHE YKBHBAJICHTHBIMH CXe-MaMH. DJIEKTPHUYECKas LIeTlb U ee CXeMa, BETBb, y3el, KOHTYp. 3aKOH
Jxoyns-Jleana. 3akon Oma.

JInHEeWHbBIE e TOCTOSHHOTO TOKA

PaCCManI/IBaGMBIG BOIPOCHI: Pacyer DKBUBaJIEHTHBIX COHpOTHBJ’IeHHﬁ. BI/IZ[BI COCANHECHUA COHpOTI/IBJ'IeHI/Iﬁ
(HOCJ’Ie)IOBaTeJ'IBHOC, napajjieJibHOC U CMCIIAHHOC COCTUHCHUE CO'HpOTHBﬂeHHﬁ). COC):[I/IHGHI/IG
COHpOTI/IBJ'IeHI/Iﬁ IO CXEMC «3BE€3J1a» U «TPCYTrOJIbHUK).

Meroas! peleHts Henei NOCTOSHHOIO TOKA.

PaccmarpuBaemsbie Bonpockl: MeTobl peleHus 2IeKTPOTEXHHUECKUX 3a7a4 (METO] pacueTa CXeM C
HETIOCPECTBEHHBIM IIPUMEHEeHHEeM 3aKoHOB Kupxroga, MeTo]] y37I0BIX IOTCHIINAIOB, METOA KOHTYPHBIX
TOKOB, MATPHUYHBIA METON).

CunyconaabHBIN JIEKTPUUECKUN TOK.

PaccmarpuBaemsie Borpockr: [lepeMeHHEBINH (CHHYCOMIANBHEIN) IEKTPUISCKAN TOK M OCHOBHBIC
XapaKTEPU3YIOIIUE €r0 BEINIUHBL. M300paXKeHre CHHYCOUTANBHBIX (DYHKIIUH BPEMCHH B BUJIC
KOMILUTCKCHBIX yrcen. JIeUCTBHS ¢ KOMIUICKCHBIME YrciaMi. KOM-TUIEKCHBIN (CHMBOJIHYCCKUI) METO
pacdera Lenel CHHyCOMIAIBLHOT0 ToKa. [IpocTeiinye ey CHHYCONIaIbHOTO TOKa (LIENU EPEMEHHOT0
TOKA ¢ aKTUBHBIM, HHAYKTHBHBIM M EMKOCTHBIM CONIPOTHBIICHUSMH). Pe30HaHCHBIC sIBIICHUS (PE30HAHC
HAIPSKCHUH, PE30HAHC TOKOB). Pacyer CIIOKHBIX LEMeH MepeMEHHOT0 OMHO(pAa3HOTO TOKA.

Tpexdaznble nenu.
PaccmarpuBaemsie Borpocsr: OcHOBHBIE cooTHOMmEeHHI. COeTMHEHUS 3BE310H (CHMMETPUYHBIN 1
HECHMMETPUYHBIN pexxiM). CoeMHeHNE TPEYTOIbHUKOM (CHMMETPHYHBIA M HECUMMETPUYHBIN PEKUM).

MarHuTtHbIe LIEIIH.

PaCCManI/IBaeMHe BOIPOCHI: OCHOBHLIG MAarHuTHBIC BCJIMYUHBI. OCHOBHI)IC 3aKOHBbI MAarHUTHBIX uenei&.
3akon Oma u 3akonbl Kupxroda jist MarHuTHO! 1enu. Pacyer MarHUTHBIX IIETIeH MPH MOCTOSTHHOM
MAarHuTHOM ITI0TOKe. Pacuer HEPA3BCTBJICHHBIX MArHUTHBIX ueneﬁ. Pacuer Pa3BETBJICHHBIX MAIrHUTHBIX
nemnel (mpsmas 3agayqa).

MHOIOIIOJITIOCHUKHA
PaccmarpuBaemsie Borpockr: OmpeneneHine MHOTOMOTIOCHUKOB. OCHOBHBIE YpaBHEHHUS
‘—ICTI)IpéXHOJ'HOCHI/IKOB. CXGMLI 3aMCUICHUSA ‘-ICTI)IpéXHOJ'HOCHI/IKOB.

IIepexoaHble MPOLECCHI.

PaCCManl/IBaeMbIe BOIIPOCHKHI: le/ILH/IH]:l BO3HUKHOBCHHA NEPEXOAHBIX MTPOUECCOB U UX
nociuencTBus.3akoHbl komMmyTanuu. [lepexonustit nporecc B RL IlepexonHslit mpouecc B
RC.Anepunoanueckuii nepexoausiii mpouecc B RLC — nemu. KosneGaTenbHbIN mepexoaHbIi MpoIiece B
RLC. IIpeaensHo-aneproauieckuii nepexoanblii mporecce B RLC-mernn. Pacuer kiaccuaeckuM MeTOI0M

TMIEPEXOAHBIX MMPOHECCOB B JIEKTPUIYCCKUX LETIAX C ABYMS PEAKTUBHBIMH 3JIEMEHTAMU.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

OnepatopHbIi METO/I.

PaccmartpuBaemsie Bompocsr: [IpeoOpazoBanue Jlamnaca. M300paxenne HEKOTOPHIX

aNIeKTpoTexXHIYecKnX (yHKIwiA.3akoHsl OMa u Kupxroga B onepatopHoii popme. OOmwuii ciryqaif pacuera
HEPEXOJHOIO MPOLECcca OIEPATOPHBIM METOJOM. DOPMYIIBI Pa3IOKEHUS.

10

HexoppekrtHble 3anaun. Muaterpan Jroamens.
PaccmatpuBaeMble BOIPOCHL: JIuHaMUuecKkoe MPEACTAaBICHUE TOKOB M HANPSKEHUMH C
moMoInbio ¢pyHKkuuit Xesucaiina u Jupak. Pacdyer peakunu nemyu Ha HanpspKeHHE TPOU3BOIBHON

(hOpMEL.

11

Bpama}omeeCH MAar"HuMTHOC I10JIC. BpamanmeeCH TpeX(baSHOC MAar"dHuTHOC I10JIC.
PaCCManI/IBaCMBIG BOIPOCHI: HOHy‘ICHI/IC Bpamaromerocss MarHuTHOro HOH?I.HyHBCI/IpyIOH.[CC MAarsmMTHOC
noJte.CrmocoObI MOJYUYCHUSA Bpalllaromerocd MarHuTHOIr O moJist

12

MCTO)I CUMMCTPUYHBIX COCTABJIAIOIIHNX. MCTO,I( CUMMCTPUYHBIX COCTABJIAIOIINX (MCC)
PaccmatpuBaemMsble Bonpockl: OCHOBHBIE TOJ0KEHUS METO/Ia CHMMETPHUYHBIX COCTABIISIOIINX.
ConpoTHBIIEHUS CXEM 3aMELIeHHUs A1 TOKOB Pa3InYHbIX MOC/Ie0BaTeIbHOCTeH. BUpl HecumMmmeTpun B
TpexdasHpIX Hemnsax. Pacqér MeTogoM CUMMETPUYHBIX COCTABIISIONINX EMH C HECUMMETPUIHBIM
Y4acTKOM B JINHUU.PacdéT MEeTo10M CHMMETPHUYHBIX COCTABILIFOIINX LIEMH C CAMMETPHYHOM

Harpy3Koi Mpu HECUMMETPHUH IUTAIOIIETO HATIPSKCHUS.

13

HCCI/IH}’COHI{&J’IBHOG HaIps>XKCHUE U TOKU B TpeX(baBHBIX CETAX

PaccmarpuBaeMsble Bonpockl: MakcuManbHble, AEHCTBYIONINE U CPEAHUE 3HAUCHUS
HecHHycOouAanbHbIX nepuoanueckux 3JC, HanpskeHuil 1 TokoB.HecuHycouganbHble KpUBBIE C
nepuoandeckoil orubdatoreii. Pacuer nernei ¢ HecuHyconganbHEIMU nepuogudeckumu JJ1C,
HaIPsSOKCHUAMUA U TOK&MI/I.MOHLHOCTB B IICTIM HCCUHYCOUIAJIbHOT'O ToKka.Briciiue TrapMOHHKHA B
TpexdasHbIX HemnsX.

14

I{enn ¢ pacnpenenéHHBIMU TapAMETPAMH.

PaccmarpuBaemble BONPOCHL: Y CTAHOBUBILUNCS TAPMOHUUYECKUN PEKUM OJJTHOPOIHOM uHuM.berymue
BOJIHBL. Pe:XKMMBI OTHOPOAHON JIMHUY MTPH TAPMOHUYECKHUX HANPsDKEHMAX M Tokax. OtHOpotHas TuHus 0e3
nckaxxkeHnit. OHOpoHAS TMHKUA 0€3 TOTEeph NPU TapMOHHYECKNX HANPSHKCHUSIX

u Tokax.Pexumsl oqHOpoHOM nuHuY 6e3 noreps.IlepexonHblie Npouecchl B OJHOPOAHBIX THHUAX 0e3
noTepb.Britouenue oHOpoIHOM IMHUY 0€3 MOTeph Ha NOCTOSHHOE HanpspxeHue. OTpaxkeHue u
IpenoMIICHUE BOJIH B OAHOPOIHBIX JIUHUAX O3 HOTepb.

15

HenuneiHble memmu.

PaccmarpuBaemble Bonpocsl:HenmHeHbIe pe3uCTUBHBIE 3J1EMEHTBI. PacueT HEpa3BETBIECHHON MarHUTHOM
uenu.Pacuer pa3BeTBIEHHON MarHUTHOM Lienu.Pacyer uenei ¢ TMHEMHBIMU M HETUHEHHBIMU
WHAYKTUBHBIMH dJIeMeHTaMu. HeTnHeHBIe eMKOCTHBIE 3JIeMEHTHI. MeTo T SKBUBAJICHTHBIX
cunycous.PezoHaHcHble siBIeHUs B HENMMHEWHBIX LensiX.[lepexoanbie npouecchl B HEMMHEHHBIX LETIX

16

:‘)J'ICKTpOMal"HI/ITHoe I10JIC. :‘)HGKTpOCTaTI/I‘IeCKOC IoJIC

PaccmatpuBaemble Borpochl: OCHOBHBIE ypaBHEHHS AJIEKTPOMArHUTHOT'O MOJISL. DJIEKTPUIECKOE T10JIe
3apsHKEHHON OCH 0Tpe3Ka. DIIEKTPHUYECKOE T0JIe IByX PA3HOMMEHHO 3apsDKEHHBIX O0Cei.JNeKTpuieckoe
0JI€ ¥ EMKOCTh CHCTEMBI LITHHAP-TIFIOCKOCTb. DIEKTPHUECKOE MOJIE M EMKOCTh ABYXIIPOBOAHON
JIMHUH.DJIEKTPUIECKOE TI0JIE U EMKOCTh KOAKCHAIbHOTO

kabenst. OCHOBHBIC ypaBHEHUSI MJIEKTPHUECKOTO IOJISI B TIPOBOJIAILEH cperie.

17

MarauTHoOE I10JI€ TOCTOSTHHOT'O TOKA. CI/IJ'Ia, ,HGI;'ICTBYIOIHZLSI Ha IPOBOJHHWK B MAarHUTHOM

II0JIC.
PaCCManI/IBaeMI)IC BOIPOCHI: OCHOBHBIE YpaBHCHHUA MAaroHuTHOT'O MOJISL IOCTOSAHHOI'O TOKaA. BeKTOprIfI
IIOTCHI Al MArHUTHOI'O ITOJIA.

18

[IepemeHHOE AIEKTPOMArHUTHOE MOJIE. Y paBHEHU MakcBesua.
PaccmaTtpuBaemblie Bonpochl: YpaBHeHne Makcgeiia 1 TeopeMa Y MoBa-IIolHTHHra B KOMIUIEKCHOM
¢dopme. PactipocTpaneH#e 3JIeKTPOMAarHuTHBIX BOJIH. [IOBepXHOCTHBIN 3PQEKT.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

19

[TonynpoBOAHUKH.

PaccmarpuBaemMsie Bopockr: BUIBI IPOBOIMMOCTH OITYIPOBOJHUKOB. JHEPTETHIECKIE 30HEI
MOJIYIPpOBOJHHUKA. BHGKTPOHPOBOZ[HOCTB HOJ'IprOBO,I[HI/IKOB.BOJ'IBTaMHepHLIC XapaKTCPUCTHKHU KOHTAKTOB
METaJlll — HOHprOBO}IHI/IK.BapLepHaﬂ €MKOCTbP-N Nepexoa.

20

ITonmynpoBOIHUKOBBIE THOMBI.
PaccmarpuBaemble BOpoCh:Buibl IOIyIIPOBOAHUKOBBIX JU010B.BeinpsiMuensusie. My bcHbIE.
Crabumrponst. J{nonsr Hlortku. Bapukamnsl. TyHHEIbHBIE U OOpaIieHHBIE THOBL.

21

bunonspHelil TpaH3UCTOD.
PaCCManHBaeMBIe BOHpOCBIZTpI/I CXEMBI BKIIFOUYCHU A TpaHSI/ICTOPa.qaCTOTHLIC CBOIICTBa 6I/IHOJ'I$IpHOI‘O
Tpan3ucTopa. TUIB OUTIONSAPHBIX TPAH3UCTOPOB. TeXHOIOTHH U3TOTOBJICHUS TPAH3UCTOPOB.

22

Tupucropsl
PaCCManI/IBaeMI)IC BOIPOCHI: duznueckre IMPpOUECChl 1 OCHOBHBIC MapaMETPbl TUPUCTOPA. ,Z[I/IHI/ICTOpI)I.
CHUMUCTODBI.

23

ITonesplie TPaH3UCTOPBHI.
PaccmarpuBaembie Bonpocsi:I1oseBble TpaH3UCTOPHI ¢ YHPABIAIOIUM p-h nepexonoM.Iloneseie
TPaH3UCTOPHI C H30IMPOBAHHBIM 3aTBOPOM.

24

HHTeraJ'IBHI)Ie MHUKPOCXCMBbI
PaCCManI/IBaeMI)Ie BOIPOCHI: OCHOBEI MI/IKpOE)J'IeKTpOHI/IKI/I.TOHOJ’IOFI/IH 9JICMCHTOB HHTeraHLHOﬁ
I/IH)I(GKHHOHHOﬁ JIOTUKHU.AHAJIOTOBEIE HUHTETrpaJIbHbIC CXCMLI.OHepaHI/IOHHI)Ie YCUIIUTEIIN.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI

n/

HaunmeHnoBaHue 1abopaTopHBIX paboT / KpaTKoe cofiepKaHue

3KCHepI/IMeHTaJII>Ha$I MPOBEPKAa HEKOTOPBIX METOJO0B pacuCTa JICKTPUICCKUX ueneﬁ
B xozxe mabopatopHOii pabOTHI pacCMaTPHBAIIICH CIECAYIOMIIE BOMPOCH: [IpoBepka OCHOBHBIX METOIOB
pacuera ayeKTpudeckux Leneil. Meronsl pacuera anekTpuieckux neneil. Ilpunnun u meron
HaoxxeHus. Teopema 00 3KBUBaJICHTHOM T'e€HEpaTope.

HCHI/I OI[HO(i)aSHOFO CUHYCONAAJIIBHOI'O TOKA. HOCJ’IGI[OB&TCJIBHO@ COCAMHCHHUEC aKTUBHOI'O
" pCaKTUBHOI'O COHpOTHBJ’ICHHﬁ.

B xoze BbInonHeHUs 1a60paTOPHON pabOThl pacCMaTPUBANIUCh CIEAYIONIME BOIPOCHL: MccnenoBanue
YCTaHOBMBILHXCS IPOLIECCOB, SIBJICHUS PE30HAHCA U YACTOTHBIX XapPaKTEPUCTUK B LIEISAX CUHYCOUJAIBHOTO
ToKa. ITocTpoeHne BEKTOPHOH 1HarpaMMbl HANPSKEHUH [UIsl TOCJIEOBATEIbHOM LIETIH.

[ermn ogHO]a3zHOTO CHHYCOMIANBLHOTO TOKA. [lapamensHoe coeuHeHne aKTUBHOTO 1
PEaKTHUBHOTO COMPOTHBIICHUH.

B XO0J€ BBIITIOJIHEHUSA na60paTopH0171 pa60T},1 paccMaTpuBaJInCh CICAYIOIIHNC BOHpOCLIZOHpeHCHerTCﬂ
KOMIUICKCHOC COIPOTUBJICHUEC LICIH 10 ITOKa3aHUAM BOJIbTMETpPA, aMIICPMETPa U BaTTMETPA. HOCTOpOGHI/Ie
BEKTOPHOW AMarpaMMbl TOKOB Ul apajiebHOIO KOHTYpa.

HccnenoBaHue siBIIEHNE PE30HAHCA B IapajlIEIbHON AIEKTPUUYECKON Lienu (pe30HaHC

TOKOB)
B xozne nposeneHus 1abopaTopHOi pabOTHI pacCMaTpPHUBAIOTCA CIEAYIONIHE BOpockl:OnpeneneHne
KOX(PHUIHIEHTOB TpaHCHOPMAITNH BEIHMYNH MOTPEITHOCTEH TpaHCPOPMATOPOB TOKA.

HccnenoBanue 31eKTpUUECKUX LEMEN CO B3AMMHON MHYKTUBHOCTBIO

B xozie BrImonHEHUs 1a00paTOpHON pabOThl pACCMATPHBAIOTCS CIIEAYFOIIIE BOIPOCHL:
B3aI/IMOI/IHILyKTI/IBHOG COl'IpOTI/IBJ'IeHI/Ie.PvaeT QJICKTPHUICCKUX ueneﬁ C B3aHMH0171 UHAYKTUBHOCTBIO.
OI[HOI/IMeHHI)Ie nu pa3HOI/IMeHHbIe 3 KUMbI I/IH)IyKTI/lBHO-CBSBaHHLIX KaTyIJ_IeK. PvaeT SHGKTpl/I’{eCKI/IX
LIeTel ¢ B3aMMHOW UHIYKTUBHOCTBIO.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

[TepexoaHbie TPOLIECCHI B TOCIEA0BATEIbHBIX IEMIX

B xoze BeImonHeHMst 1a00paTOpHO PabOTHI pacCMaTPUBAIIUCH CeIyronIie Bonpockl: [lepexoaapie
pexuMbl BO3MOHBI B ienu R, L, C B 3aBUCMMOCTH OT BUJIa KOPHEH XapaKTEPUCTHYECKOTO
ypaBHeHus.MccnenoBanue nenu R, L. Mccnenosanue uenu R, C. Mccnenosanue nenu R, L, C.

HccnenoBanue Tpexda3Hoii 11enu, COSAMHEHHOMN 3BE3/10M.

B xoze BbImonHeHUs 1a00paTOPHOI PabOThl pacCMAaTPUBANUCE CIEAYIOLIHE BOPOCch:O3HaKOMIIEHHE C
pacrpeneneHneM HaupsDKEHUH B TOKOB B TpexX(a3HOM ey, COSAMHEHHOH 3Be3/0H, IPH PaBHOMEPHOH U
HEpaBHOMEPHOW OJJHOPOJHON Harpyske (a3 MpH HAMYNK M OTCYTCTBUH HYJIEBOTO POBOJA U
HEOJHOPOAHON Harpy3ke. BrIsicHeHHe BIUSHUS HYJIEBOTO [IPOBOAA B YETBIPEXIIPOBOJHON CHCTEME TIPH
HepaBHOMEPHOW Harpy3ke (a3 Ha (a3Hble HAIPSHKEHHUS U TOKH.

Uccnenoanue Tpexda3HoOM 1EH,COSTUHEHHON TPEYTOJbHUKOM.

B xone BoImonHeHust 1a00paTopHON pabOThl pacCMaTPUBAIIICH CIIEIYIOIINE BOIIPOCH: 3HAKOMIICHUE C
pacrpeseneHreM HaupsHDKEHUI U TOKOB B TpeX(ha3Hoi 1eTn, COSANHEHHON TPEyTroIbHUKOM, ITPH
paBHOMEPHOW 1 HEpaBHOMEPHOW OJHOPOAHON Harpyske (as.

YeThIpexnoItOCHUK.

B xoze BbImosHEHNS 1a0paTOpHOI paboTHl pacCMaTPHBAIUCEH CISAYIOLINE BOIPOCH: XapaKTePHUCTHICCKHE
HapaMeTphl YeTHIPEXIONIOCHUKA. PeKUMBI pabOTHl YeTHIPEXIOIIOCHUKA. MeTObl IpHUMEHsAeMBbIE IS
TEOPETUYECKOTO H SKCIIEPUMEHTAIBEHOTO

ompeneneHus Kod(hHUITEHTOB.

10

W3yuyeHne MarHuTHBIX Lenen

B xone BInonHeHust 1a00paTOpHON pabOThl pacCMaTPUBAIMCH CIIEAYIOIIME BOIPOCH!: V3yuuTh
ycTpoiicTBo MIiuIMBeGepMeTpa. HayunThcst n3MepsaTh MarHUTHBINA OTOK. [IpoBepuTh BIusSHIE
BO3/YIIHOTO 3a30pa M MAarHUTHBIX ITYHTOB HA MarHUTHOE COIPOTHUBIICHHE IIETIH.

11

HccnenoBanue qIMHHON JUHUH B CTAIMOHAPHOM PEKUME.

B xonxe BhImOTHEHMS 1a00PaTOPHO PabOTHI PACCMATPUBAIOTCS CICAYIOIIHE BOPOCH: MccnenoBanue
pEXUMa CTOSYNX BOJNH IPH TapMOHHYECKOM Bo3JeiicTBum. MI3ydenne cTaioHapHBIX PEKUMOB PadOTHI
JUTUHHO# TUHAY (LIETH ¢ pachpeieICHHBIMU MapaMeTpaMu) PU FrApPMOHHMYESCKOM BO3JICHCTBUH.

12

HCCHGI{OB&HHG ,[[JII/IHHOI>'I JINHUU B IICPEXOJHOM PCIKUMEC

B xo071¢ BBIMOIHEHHUS Ta00PATOPHON PabOThl pACMATPUBAIKCH CIIEAYIOIINE BOMPOCHl: OcIiuiorpaMmma
BXOIHOTO MMITyIbca. OciumiorpaMma repexoHoro mnpomecca. OCILorpaMmma KOPOTKOTO 3aMbIKAHHS Ha
BBIXOAC.

13

MarautHO€ NoJig 3JIEKTPOMAarHuTa MOCTOSSHHOTO TOKa

B xoze BbImonHEHHUS 1a00paTOPHO PabOTHl pacCMaTPHBAIUCE CIEAYIOLIHE BOpockl: [locTpoenue rpaduk
MarHWTHON WHIYKIMHU B 3aBHCUMOCTH OT PACCTOSIHUSL A0 ApMa Ha OCH CHMMETPHH dJieKTpoMarHura.Pacuer
MAarHUTHOTO MOJIA 1O 3aKOHY MOJHOTO TOKA.

14

Huon

B XO0A€ BBIMMOJIHCHUSA na60paTopH01“4 pa6OTI>I paccMaTpuBaJIUCh CICAYIONIUE BOIIPOCHI: BpeMeHHLIe
JUarpaMMBbl IIPOIIECCOB, MPOTEKAIONINX TP 3aIIMPAHNUH TTOIYIPOBOIHUKOBOTO JHOAA. 3aBUCHMOCTD
GaprepHOIl EMKOCTH TOIYIPOBOAHUKOBOTO AUO/Ia OT BETMYMHBI 00paTHOTO HanpspkeHnst. BonprammnepHast
XapaKTepUCTHKa cTabmuTpoHa. MccnenoBanne TMHAMIYECKUX XapaKTEPHCTHK JAHOJIOB.

15

Tupucrop

B XO0J€ BBIITOJIHEHUSA naGopaTopHOﬁ pa60T},1 paccMaTpruBaJIMCh CICAYIOIINC BOIPOCHIL: HCCJ’ICHOB&HI/IC
npsiMoi BeTBH THpHcTopa.lceienoBanne oOpaTHOI BeTBH THpHCTOpa.BoibT-aMiiepHast XapakTeprcTHKa
JUHHACTOPA.

16

bunosspHelii TpaH3UCTOP

B xoze BeimosnHeHNs 1a00paTHOM paboThl paccCMaTPUBAINCH CIIEIYIONINE BONIPOCH: MccnenoBanue
PEKUMOB PabOTHI OUITOJISIPHOTO TpaH3ucTopa.Pacuer crenenu HackleHus Tpanzucropa. CHiThe
ceMeicTBa BXOIHBIX XapaKTEPUCTHK MPH MOCcTOosTHHO HanpshkeHnHn UKD. CHATHE BRIXOIHBIX
XapaKTEePUCTHK MPH ITOCTOSTHHOM TOKe 0a3bl.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

17

[ToneBoii Tpan3ucTop

B xoze BeImonHeHNS 1a00paTOPHOM PadOTHI PaCCMATPUBAIOTCS CIEAYIONIHE BoTpockl: MccnenoBanme
BOJIbTAMIICPHBIX XaPAKTECPUCTUK PA3JIMIHBIX BUAOB MOJICBBIX TpaHSPICTOpOB.BLIXOI[HLIC XapaKTCPUCTHUKHU
IMOJICBOT'O TPpAaH3UCTOPA € p-Nn MEPEXOJ0M. BOHBTaMHepHHe XapaKTCPUCTUKU ITOJICBOT'O TPAaH3UCTOPpa MOII
TUIIa CO BCTPOCHHBIM N-KaHAJIOM.

18

HccenenoBanue JIOrM4ecKoi MHTETPaIbHOM MUKPOCXEMBI

B xoze BemonHeHHst 1a00paTOpHOH PabOTHL pacCMaTPUBAIIUCH CIEIyONIHe BOIpockl: OnpeneneHne
JIOTUYECKUX ONEPALIUH, BBIIIOJIHAEMBIX IOJYIPOBOIHUKOBOM MUKpOocXxeMol. MccnenoBanue BXOQHOU U
MPSIMOI1 TTepPeaTOYHON XaPAKTEPUCTHUK JIOTHIECKOH ITOIyIIPOBOAHUKOBONW MUKpOcXeMbl. OmpeneeHune
MOIITHOCTH, TIOTPEOIIeMO TOTMIeCKON ITOIYITPOBOAHUKOBOH MUKPOCXEMOIA.

19

OCHOBBEI MHKPOIJICKTPOHUKH.
B X0A€ BBIIIOJIHCHUA naGopaTopHoﬁ pa60T},1 paccMaTpuBaJIMCh CICAYIOIHNC BOHpOCLIICDyHKHI/IOHaHBHaH
MI/IKpO3J'IeKTpOHI/IKa.CO3HaHI/Ie AKTHUBHBIX 1 MMACCUBHBIX 3JICMEHTOB MUKPOCXEMBI.

20

Yeunurenu HanpspKEHUs.

B xoze BbImonHEHNS 1a00paTOPHON PabOTHl pacCMaTPUBAINCH CICAYIOLIHE BOIPOCH: PexkxnMbl padoTh
ycunuTensHoro kKackaaa: A, B, AB. O6patras cBsa3b (OC) B yemnurensix, Buasl OC. [IpuHnumuansHas
cXeMa YCHIIUTEIIS Ha OMIIONPHOM TPaH3UCTOPE, HA3HAUCHHUE

9JIEMEHTOB CXEMBI.

21

Vcunmurenn MOIIHOCTH.
B X0A€ BBIIIOJIHCHUA naGopaTopHoﬁ pa60T},1 paccMaTpruBaJIMCh CICAYIOIINC BOIIPOCHIL: OI[HOTaKTHLIfI u
)IByXTaKTHHﬁ BLIXOHHOﬁ KaCKaabl yCUJICHUS. Paborta cxembl B PEKUME B

22

['enepatopsl rapMOHUYECKUX KOJICOaHUH.

B xoze BeImonHeHHsT 1a00paTOPHO PabOTHI PacCMATPUBAIIUCH CIICTYFOIINE BOIPOCH: Y CIIOBUS
CaMOBO30YKICHUS aBTOTCHEPATOPOB:

Gananc ¢a3 u ammutyn. ABroreHeparops! LC- n RC- tuma: cxemsl, 0co0eHHOCTH ()yHKIIMOHHMPOBAHHMS.

23

CTa6I/IJ'II/I3aTOpBI HaIIpsAKCHUA U TOKA.
B xo071¢ BBIMOIHEHHUS 1a00PaTOPHON PabOThI pacCMATPHBAIKCH CIeAyoMIHe Bonpockl: CTabHIM3aTOPHI:
napamMeTpUYECKHe U KOMITEHCAI[MOHHBIE,

24

[TpeoOpaszoBareny HAMPSHKCHUS U YACTOTHI.
B xoze BeimonHeHHsT 1a00paTOPHOH PabOTHI pacCMaTPUBAIIUCH CEIyONTHe BOopockl: OcoOeHHOCTH
MMITYJIbCHBIX METOZOB PEryJIHPOBAaHHS IIOCTOSHHOTO HamnpspkeHUs. THPUCTOPHBIE PEryIIsTOPEI

[IpakTrueckue 3aHATHS

n/

Tematuka MPAKTUYCCKUX 3aHATHIH/ KpaTKO€ COACPIKAHUC

Pacuer BXOOHBIX COHpOTI/IBJIeHI/If/'I MOoCJICA0BATCIIbHO-TIaApaJIJICIIbHBIX ueneﬁ.

B xoze mpoBeaeHus MPaKTHYECKOTO 3aHATHA PACCMATPUBAIINCH CIIETYIONINE BOIPOCHL:
[MocnenoBarenpHOE, TapaIIETFHOE M CMEIIAHHOE COSIMHEHHE TIPOBOJHUKOB. PacueT ek TpraecKux
[eTnei MOCTOSTHHOTO TOKAa METOOM. SKBUBAICHTHBIX MTPpeoOpa3oBaHuil:

MCTO,Z[ KOHTYPHBIX TOKOB. MeTOI[ HaJIOXCHUS. BXOI[HBIe " B3aMMHBIC ITPOBOAUMOCTH.
B xone npoBeneHus NpakTUYECKOTo 3aHATHS pacCMaTPUBAIUCH clieAyromue Bonpockl: [lopsaok pacuera
ANEKTPUUYECKOM 1IeTIM METOJIOM KOHTYPHBIX TOKOB U METOJIOM HajoxeHus. OnpesiesieHne BXOIHbIX U
B3aMMHBIX IPOBOJMMOCTEN BETBEM CXEMBI.

Merton y3710BbIX TOTEHIUAIOB. MeTOo1 IBYX y3710B. basaHc MOITHOCTEN.
B X0A€ MPOBEACHUA MPAKTUIECKOI'O 3aHATHA paCCMaTpUBAIINCh CIEAYIOIINE BOIIPOCHI: €TOA ABYX Y3JIOB
SIBIIICTCSI YACTHBIM CITydaeM METOZa y3JIOBBIX IMOTEHINANIOB. Pemenne 3agad B mporpamme mathcad.

Pacuet npocreitmux nenei cuHycouaabHOro Toka. [loctpoenue npocrenmmx
BEKTOPHBIX JTUArpamMM.




/ TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
n/m

B xoze nmpoBeieHns MPAKTUUCEKOTO 3aHATHS PACCMAaTPHBAIOTCS CIICAYIOIIIE BONPOCHL: Pacyer IMHEHHbBIX
IIEKTPUUECKHX LETIeH CHHYCONIAIBHOTO ToKa. [locTpoeHne TpeyroisHUKOB HalpsKeHNH,
COIIPOTUBIIEHUH ¥ MOIITHOCTEHN JUTS JTI000H LIeT CHHYCOUAAIBHOTO TOK

5 CUMBOJIMYECKUI MCTO/ pacucTa ueneﬁ CUHYCONJAJIbHOI'O TOKA.
B xoze mpoBeaeHus MPaKTHYECKOT0 3aHATHS PacCMaTPUBAIIUCH CIeTyonue Bonpockl: CMBOIHUECKUi
METOJI pacueTa Iernel CHHyCOMIaIbHOTO TOKa ¢ IPUMEHEHHEM KOMIUIEKCHBIX uncen. Teopema Ditnepa.

6 |Pe3onanc HanpsbkeHuil. Pe3oHaHc TOKOB

B xoze npoBeneHus NpakTUYECKOT0 3aHATHs paCCMaTPUBAIOTCS CIEAYIOLINE BOIIPOCkl: YacTOTHBIE
XAPAKTCPUCTUKU PC30OHAHCHBIX HCHCﬁ. PeakTuBHBIC COIIPOTUBJICHHUS U IPOBOANMOCTH OTACIIbHBIX
Y41acCTKOB L[eHI/I.HOCTp()CHI/II/I BCKTOPHBIX AUArpaMm JJisd p€30HaHCHBIX HCHCﬁ.

7 |PacueT pa3BeTBIIEHHOH 1IeTIM CUHYCOUAAIBHOIO TOKA C B3aUMOUHIKIHEH C
MIOCTPOCHUEM BEKTOPHOM JMarpaMMbl TOKOB U TONOrpaduyecKoi 1uarpaMmbl
HaIpsHKEHUN

B X0A€ BBIMOJHECHUSA MMPAKTUYCCKOT'0 3aHATUA pacCMaTpUBaIUCh CICAYIOUINE BOIIPOCHI: Pacuer croxHbIX

Lenel ¢ B3auMHOM MHAYKIMeH. PacueT nuHENHbIX Lenel ¢ B3aMMHON HHAYKTUBHOCTBIO IIPU
TapMOHUYECKHUX TOKaX.

8 |Pacuer HeMMHENHBIX IIENEH TOCTOSIHHOIO TOKA

B xoze mpoBeneHUs MPaKTHYECKOTO 3aHATHS PACCMATPUBAIOTCS CIICAYIOMIHE BOMIPOCHL: I 'padudaeckmii
METOJ] aHAJIN3a HETMHEWHBIX IIeTei MOCTOsIHHOTo Toka. [ paduueckuii MeTo]1 pacueTa 1emnei co
CMCIIAaHHBIM COCAUHCHUEM HeHHHeﬁHBIX SHCMCHTOB.aﬂeKTpI/IquKOC COCTOAHUC HeﬂHHeﬁHLIX ueneﬁ
OITUCBhIBACTCSA HA OCHOBAHUU 3aKOHOB KI/IpXFO(l)a.

4.3. CamocrosiTenbHas padoTa 00y4daroImuXCs.

/ Buna camocrosTensHOM paboThI
/1

1 |[ToArOoTOBUTHCS K JICKIIMOHHBIM 3aHITHIM, U3y4asi OCHOBHYIO TUTEPATypy IO
IUCIAIIINHE,

BrimonHeHne pacueTHO-rpaduaeckoil paboTHI.

[ToaroroBka k IPOMEKYTOYHOM aTTECTALUH.

HO)IFOTOBKa K TCKYILIEMY KOHTPOJIIO.

4.4. ITpumepHbIi IEpeUeHb TEM pacueTHO-TpapuuecKkux padoT

[IpousBecTu pacyer 3JEKTPUUYECKOM 1IENU NOCTOSHHOIO TOKa [0 BapyUaHTaM.
Onpenennute TOKM B BETBAX DJEKTPUUECKONM IIEMM U BHIIOJHUTH OajaHc
MOILIHOCTEN.

1.R1=100m R2=10 Om R3=20 Om R4=5 Om R5=10 Om R6=15 Om E1=250
B E2=100 B E3=220 B E4=150 B E5=150 B E6=100 B.

2. RI=10 Om R2=10 Om R3=20 Om R4=20 Om R5=40 Om R6=25 Om
E1=200 B E2=150B E3=220B E4=150B E5=100B E6=200B.

3. R1=5 Om R2=10 Om R3=15 Om R4=15 Om R5=10 Om R6=20 Om E1=150
B E2=150B E3=220B E4=100B E5=100B E6=100B.



4. R1=5 Om R2=5 OmM R3=5 Om R4=10 Om R5=10 Om R6=15 Om E1=200 B
E2=150B E3=150B E4=150B E5=100B E6=150B.

5. RI=10 Om R2=5 Om R3=10 Om R4=5 Om R5=10 Om R6=10 Om E1=100
B E2=150B E3=100B E4=150B E5=100B E6=150B

6. R1=15 OM R2=10 Om R3=10 Om R4=5 Om R5=10 OM R6=10 Om E1=250
B E2=150B E3=100B E4=100B E5=100B E6=100B.

7. R1=20 Om R2=10 OM R3=10 Om R4=5 Om R5=10 Om R6=10 Om E1=250
B E2=150B E3=100B E4=100B E5=100B E6=150B.

8. R1=10 Om R2=5 Om R3=10 Om R4=5 Om R5=5 Om R6=10 Om E1=200 B
E2=150B E3=200B E4=150B E5=200B E6=100B.

9. RI=10 Om R2=10 Om R3=10 Om R4=15 Om R5=10 Om R6=20 Om
E1=200 B E2=100B E3=200B E4=100B E5=150B E6=100B.

10. R1=5 Om R2=5 Om R3=10 Om R4=10 OmM R5=15 Om R6=10 Om E1=100
B E2=100B E3=150B E4=200B E5=100B E6=100B

Paccunrats (ha3HbIe TOKHM HArpy3KH, THHEWHBIC TOKH, HAMPSHKEHUS Ha (pa3ax
HArpy3Kd, aKTUBHYIO MOIIHOCTb, Pa3BUBAEMYIO0 T€HEPATOPOM M MOTPEOIIEMYIO
HArpy3Koi B Tpex¢a3HOu CeTH.

1. Un=380 B Rn1=10 Om; Xn=3 Om; R=20 Om; XL=5 Om; XC=15 Owm.

2. Un=346 B R1=0 Om; X1=4 Om; R=18 Om; XL=15 Om; XC=5 Om.

3. Un=220 B R1= 0 Om; X1= 6 Om; R=10 Om; XL= 8 Om; XC= 0 Om.

4. Un=380 B Ri1=4 Om; Xn= 8 OmM; R=12 Om; XL=0 Om; XC= 6 Om.

5. Un=173 B Ri= 3 Om; Xn= 0 Om; R=15 Om; XL=10 Om; XC= 0 Om.
6. Un=380 B Ri1=5 Owm; X1= 0 Om; R= 16 Om; XL=0 OMm; XC= 10 Om.
7. Un=220 B Rin= 3 Owm; Xn=7 Om; R=20 Om; XL=12 Om; XC=2 Owm.

8. Un=346 B Ri1=9 Om; Xi1= 10 Om; R=22 Om; XL= 10 Om; XC= 0 Om.
9. Un=173 B Rii= 12 Owm; Xn1=9 Om; R=25 Om; XL=0 Om; XC= 15 Om.
10. Un=220 B Rin=10 Om; Xn= 10 Om; R=30 Om; XL=20 Om; XC=5 Om.

5. llepeueHp wu3naHUN, KOTOPBIE PEKOMEHIYETCS UCIIOJIb30BaTh IIPU
OCBOEHUHU JTUCIHUIUTHHBI (MOTYJIS).

Ne
i bubnuorpaduueckoe onucanue Mecto nocryma
1 | AraGekos, I'. U. TeopeTnueckue OCHOBBI URL:
snextporexHuky. JIuneiinsie snekTpuueckue memu : | https://e.lanbook.com/book/399167
(mata obpamenwus: 16.10.2025). —




yaeOHoe mocobue s By3os / I'. . AtabekoB. — 11-

Pexum AOCTYyIIa: IJId aBTOPU3.

e us ., crep. — Cankr-IlerepOypr : Jlans, 2024, — T0JIb30BATEICH.
592 c. — ISBN 978-5-507-49672-3. — Texkcr :

AJIEKTPOHHBIN // JIaHb : AEeKTPOHHO-OMOINOTEUHAS

cuctema. 2024

Alipanets, B. C. DneKkTpoTexHHUKa U 3JIEKTPOHUKA. URL:

DnekTpoTexHuka : yuedHnoe mocodue / B. C.
Aiipaniersin, B. A. Paiixept. — HoBocubupck :
CI'yrwuT, 2022. — 84 ¢c. — ISBN 978-5-907513-21-
1.

https://e.lanbook.com/book/317594
(mata obpamenus: 19.07.2025). —
TeKcCT : 3IeKTPOHHBIM.

CxopHsikoB, B. A. O0611ast 371IeKTpOTEXHUKA U
9JICKTPOHHMKA : yYeOHHUK 1715t BY30B / B. A.
CkopHskos, B. f1. ®ponos. — 4-e uzn., crep. —
Cankr-IlerepOypr : Jlans, 2025. — 176 ¢. — ISBN
978-5-507-53385-5.

URL:
https://e.lanbook.com/book/485120
(mata obpamenus: 19.07.2025). —
TeKcT : ANEeKTPOHHBIN.

DNEKTPOTEXHHUKA B YIIPAKHEHUSX U 33][a4aXx :
yuebnoe nocodue / E. . Anrasun, B. B. bornanos,
O. b. laBeinenxo [u ap.]. — HoBocubupck : HI'TY,
2021. — 94 c. — ISBN 978-5-7782-4365-1.

URL:
https://e.lanbook.com/book/216116
(mata obpamenwmst: 15.06.2025). —

Pycakos, O. I1. Dnextponuka : yuebHoe nocoodue / O.
I1. Pycakos, B. I'. llaxtuueinep. — HoBocubOupck :
HI'TY, 2023. — 64 c. — ISBN 978-5-7782-4910-3.

URL:
https://e.lanbook.com/book/404585
(mata o6pamenus: 19.07.2025). —
TekcT : ANEeKTPOHHBIM.

Yepneimos, H. I'. O0mas snexkTpoTexHuka : yaeOHoe
nocobue / H. I'. Yepnprmos, T. FO. JlopoxoBa. —
Tam6oB : TITY, 2018. — 84 ¢. — ISBN 978-5-8265-
1861-8.

URL:
https://e.lanbook.com/book/319820
(mata obpamenus: 15.06.2025) —
TekcrT : AIEeKTPOHHBIN.

Adanacobes, A. 0. TeopeTnueckne 0CHOBBI
AIIEKTPOTEXHUKH : yueObHoe mocodue / A. 1O.
AdanacpeB. — Kazans : KHUTY-KAMU, 2020. — 276
c.— ISBN 978-5-7579-2459-5. — Texkcr :

URL:
https://e.lanbook.com/book/264827
(mata obOparienus: 16.10.2025). —
Pexum AOCTYyIIa: IJId aBTOPHU3.

. MOJIb30BaTEIICH.
3EeKTpOHHBIN // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS
cucrema. 2020
6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHATBHBIX 0a3 MaHHBIX U

OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

MH(OPMAIIMOHHBIX CIPAaBOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BaThCs MpHU

1.Odunmaneusiii cait PYT (MUUT) (https://www.miit.ru/).
2.0¢ummansheiil cait OAO «PX Iy (https://www.rzd.ru/).
3.Hayuno-rexanueckas 6uonuorexka PYT (MUUT) (http:/library.miit.ru/).
4. O6pa3zoBarenbHas wiargopma «FOpait» (https://urait.ru/).

5.21eKTpOoHHO-OnO IO TeUHAS cucrema

(http://e.lanbook.com/).

U31aTeNbCTBA «JlaHpy



7. IlepeuyeHb  JHUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHAEMOTrO
MpOrpaMMHOTO OOECIICUYeHHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTIO0 /11 OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

1. «SAnnexc bpaysep»

2. Onepanmonnas cucrema Microsoft Windows.

3. Microsoft Office 365 (Microsoft Word, Microsoft Excel, Microsoft Power
Point).

4. NI Multisim (Electronics Workbench)

5. MathCad 13 unu HoBee (ananor — Maremaruka, Wolfram Mathematica)

8. Omnucanme MaTepHaIbHO-TEXHUUYECKOW 0aspl, HEOOXOAUMON IS
OCYIIECTBJICHUS 00pa30BaTEILHOTO IIPOIiecca Mo JUCIUILIHHE (MOJIYIIIO).

YueOHble ayIUTOPUU ISl MPOBEACHUS YUEOHBIX 3aHATHM, OCHAICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpamMu IEMOHCTPAIMOHHOTO 000PY10BaHHUS.

9. ®opMa MPOMEKYTOUHON aTTECTAINU:

3auyeT B 4 cemecTpe.
DK3aMeH B 5 cemecTpe.

10. OnieHouHbBIE MaTEpHUAIbI.

OueHOYHbIE MAaTEPUAIIBI, TPUMEHSIEMBIE NIPU NMPOBEICHUMN TPOMEKYTOUHOU

aTTeCTAIlMK, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIbHBIM HOPMAaTHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, JIOLIEHT, K.H. Kadeapbl
«INEKTPOIHEPTEeTUKA TPAHCTIOPTA

CorJiacoBaHo:

3aBeayromuii kadeapon dulJl
3aBeayrommii kadeapoi 93T

[Ipencenarens yueOHO-METOIMUCCKOM
KOMHUCCHH

B.B. Bomnninies
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