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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enb1o n3y4eHus: IUCUUILTUHBI « DIEKTPOTEXHUKA U JIEKTPOHUKAY SBIISETCS
OCBOCHHE TEOPETUYECKUX OCHOB DIIECKTPOTEXHHKH, MPHOOPETEHUE 3HAHHUHA O
KOHCTPYKUHUSAX, NPUHLHUIAX JCUCTBUSA, TMapaMeTpax W  XapaKTepUCTHKaX
Pa3IMYHBIX JIEKTPOTEXHUYECKUX YCTPOUCTB.

3amayaMyd  U3y4YeHUs «JEKTPOTEXHUKA U DIIEKTPOHUKA» CTYJIEHTaMHU
SBJISIFOTCSL:

- chopMHUpOBaTh TPEJICTABICHUA O COBOKYIHOCTH TEOPETHUECKUX U
MPAKTUYECKUX 3HAHUN B 00JIACTU IIEKTPUUECKUX IIETICH;

- HapaOoTaTh yueOHbIC TPUEMBI K METO/IbI AaHATTN3a TUIIOBBIX ANMEKTPUUECKUX
LICTICH;

- OCBOUTH OCHOBHBIC MPHHIMIIBI PAOOTHI ANEKTPUUYECKUX YCTPOWUCTB H
Pa3IMYHBIX KOHCTPYKIUI TpaHC(HOPMATOPOB;

- BbIpabOTaTh CTpaTerud IMPUMEHEHHUS pAa3JIMYHbIX METOJOB pacuera
ANEKTPUUECKUX U MATHUTHBIX LIETIEH;

- YCOBEpILEHCTBOBAaTh IMOJYyYEHHbIE Y4eOHbIE HaBBIKH, HEOOXOIAUMBIE IS
MIPOU3BOJICTBA PACUETOB MapaMEeTPOB TpeX(Pa3HOU IMEKTPUUECKON 1IETH;

- HAy4YUTbCAd HPAKTUYECKOMY TNPUMEHEHUIO0 Oe30MacHoM padoThl ¢
AIEKTPOOOOPYAOBAHUEM.

2. [Inanupyemsble pe3ybTaThl 00yUYeHHUS 10 JUCITUIUTMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
JeSITeTLHOCTH C UCTIOIb30BAaHMEM METO/I0B €CTECTBEHHBIX HaYK, MATEMAaTHUYE€CKOTO
aHaJM3a u MOJICIIMPOBAHUS.

OOGy4eHwue 1o JUCUUILUIMHE (MOIYJTI0) MPEANOJaraeT, YTo Mo €ro pe3yJibraramMm
oOyyaromuiicst Oyer:

3HaTh:

-OCHOBHBIC TEOPETHYCCKHE IIOJIOKCHHS DIICKTPOTEXHUKH, CBS3aHHBIC C
MOJTyYeHUEM JJICKTPHUYECKON OJHEprum, e€ Tepenadyeid, pacupeeIicHHeM |
OTPEOJICHHEM;

-pacuéT W aHaJlu3 YCTAHOBHUBIIMXCA M IMEPEXOIHBIX DJICKTPOMArHUTHBIX
IPOIECCOB B JIMHCHHBIX M HEIMHCHHBIX JJICKTPHYCCKUX IEMIX OJU3KHX I10
CTPYKTYpE M TapamMeTpaM K DJJICKTPUYECKUM ICTISAM DJICKTPUDHIIMPOBAHHBIX
KEJIE3HBIX JOPOT TTOCTOSTHHOTO U TIEPEMEHHOTO TOKA;



Ymern:

-IIPUMEHSITH IOJIyYCHHBIC 3HAHUS JUJI Pacy€Ta U aHAIM3a dJIEKTPOMAarHUTHBIX
IPOLECCOB B 3JIEKTPUUECKUX LEMAX APYroro Ha3Hau€Hus (Hampumep, sl CUCTEM
AJIEKTPOCHAOKEHUST METPONOIUTEHOB, TOPOACKOrO 3JIEKTPUUECKOIO TPAHCIIOPTA
(TpamBaii, TpoIeOyC), MPOMBIIIICHHBIX MPEANPHUATHI IPOMBIIIIICHHOCTH;

-pacCUMTHIBATh  PA3BETBJICHHBIC OJJIEKTPUYECKHE IEeMU  OAHO(DA3HOTO
CUHYCOUJAIBHOTO TOKA.

Baanernb:

-ONBITOM ONPEACICHHUS TEPBUYHBIX IAPAMETPOB DJICKTPUUYECKUX Lernei
Pa3IMYHOIO HA3HAYECHUS;

-COCTaBJICHHUS PACUETHBIX DJICKTPUUYCCKUX CXEM (CXEM 3aMeIeHus);

-ONBITOM MPOBEACHUS YKCIEPUMEHTAIIbHBIX UCCIICIOBAHUN B SJIEKTPUUECKUAX
LENSAX Pa3IMYHOTO Ha3HAYCHMUSI.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIIA).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (MOaynsi) cocTaBisier 6 3.e. (216
aKaJIeMHUYECKUX Jaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢  MEJarorM4eCKUMHM  padOTHUKaAMU U (WIKM)  JIHUIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTEIbHON MPOTPAMMBbI Ha MHBIX YCIIOBHSIX,
TIPY MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ned4 | NoS

KonTtakTHas paboTa mpu NpoBeieHNH yUeOHBIX 3aHATUH (BCET0): 112 64 48
B ToMm uncne:

3aHATHS JIEKITMOHHOTO THITA 48 32 16

3aHATUS CEMUHAPCKOTO THIA 64 32 32

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
NeJarornyeCKuMu pabOTHUKAMU U (WJIH) JTUIIAMH, IPUBJICKAEMBIMH K PeaIM3alliu
oOpa3oBaTrenpHON TpOrpaMMbl HAa HWHBIX YCIOBUSX, TPH MPOBEICHUU
MIPOMEXKYTOUHOM arrectanuu coctapisier 104 akagemuueckux yaca (0OB).

3.4. Ilpu 0Oy4eHnn Mo HHANBUAYAIBHOMY Y4eOHOMY IIaHY, B TOM YHCIIC IIPH
YCKOPEHHOM O00y4YeHHH, 00bEM JUCIHUIUIMHBI (MOYJIsI) MOXKET OBITh pean30BaH




MOJIHOCTHIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCSA, @ TaKXKe B opme

KOHTAKTHON pabOThl 00YYaIOIMIMXCS C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )

JIMLaMH, IPUBJICKACMBIMHA K PCAJIN3allnH O6pa3OBaTGHBHOﬁ IIporpaMmbl Ha MHBIX

YCIIOBHAX, IIPHU ITPOBCACHUU HpOMC}KYTOqHOfI aTTcCTaluu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

TemaTuka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

DJIEKTPUUECKUI TOK.

PaccmaTpuBaeMsble BOIPOCHL: DIEKTPOABHKYIIAS CUIIA, PA3HOCTh IIOTEHINANO0B. [ neanu3upoBaHHbIN
ucrounrk DJ1C, uneann3npoBaHHBIN HCTOYHHUK TOKA, PEAbHBIN HCTOUYHHK JICKTPOIHEPTHH U €T IIpea-
CTaBJICHUE YKBUBAJICHTHBIMH CXe-MaMH. DJIEKTpHUUECKas IIETIb U €€ CXeMa, BETBb, y3€J, KOHTYp. 3aKOH
Jxoynga-Jlenua. 3akon Oma.

JImHelHbIC 1IN HOCTOSHHOTO TOKA

PaccmaTpuBaeMblie Bonpockl: Pacuer s3KBUBaJI€HTHBIX CONPOTUBICHUNA. Buibl coeqHEHUsT CONIPOTHUBIICHUM
(mocnenoBaTeNbHOE, MapalJieIbHOE U CMEIIAHHOE COSIMHEHHE CO-TIpoTHBIIeHNH). CoeTuHeHNEe
COIIPOTHUBJICHUH 110 CXEME «3BE3/1a» U «TPEYTrOJbHUK.

MGTOIH:I PCUICHUA ueneﬁ IIOCTOSSHHOTI'O TOKA.

PaccmarpuBaembie Bompockl: MeTOABI pelieHus AIEKTPOTEXHNUECKUX 3a1ad (METO] pacdeTa CXeM C
HETIOCPEACTBEHHBIM NMPUMEHEHHEM 3aKOHOB Kupxroda, MEeTo y3II0BBIX MTOTEHITHAIOB, METOA KOHTYPHBIX
TOKOB, MATPHYHBIH METOJ).

CuHycouJaJIbHBIN 3JIEKTPUUECKUN TOK.

PaccmatpuBaemMsie Bonpocsl: [TlepeMeHHBIH (CHHYCONIANbHBIN) 3JIEKTPUYECKU TOK B OCHOBHBIE
XapaKTepU3yIOIKe ero BeNnInHbL. 1300paxenne CHHyCONIaNbHBIX (GYHKINI BpEMEHU B BUE
KOMIUIEKCHBIX YHcell. J{efCTBHS ¢ KOMIUIEKCHBIMU YHciIaMi. KoM-TIeKCHBIN (CHMBOIMYECKHUH) METON
pacueTa 1enei CHHycOMaIbHOT0 ToKa. [IpocTeiimue nenu cCuHyCcOnIaIbHOTO TOKA (IIETH IIePEMEHHOT0
TOKa C aKTUBHBIM, MHAYKTHUBHBIM U eMKOCTHBIM COIIPOTUBIICHUSAMH). Pe30HaHCHBIE SBJICHUS (PE30HAHC
HaIpsOKEHUH, pe30HAHC TOKOB). PacueT ClIOXKHBIX eTel MepeMeHHOro 01H0(ha3HOTO TOKa.

Tpexdaznble nenu.
PaCCManI/IBaeMLIC BOIIPOCHI: OCHOBHBIE€ COOTHOIICHMS. COGZ[I/IHGHI/IFI 3B63,I[OI71 (CI/IMMGTpH‘IHBIﬁ u
HECUMMETPHUYHBIH pexuM). CoelMHEHNE TPEYroJIbHUKOM (CUMMETPHYHBIA 1 HECHMMETPUYHBIN PEXHUM).

MarsuTHbIE LENH.

PaccmarpuBaembie Bonpochl: OCHOBHBIE MAarHUTHBIC BeTUYHHBI. OCHOBHBIC 3aKOHBI MATHUTHBIX IIETICH.
3akon OMa u 3akoHBI Kupxroda ais MarHuTHOU 1ienu. PacueT MarHuTHBIX MeTel Py MOCTOSHHOM
MarHMuTHOM TIOTOKe. PacueT Hepa3BeTBICHHBIX MAarHUTHBIX IieTieil. PacueT pa3BeTBIEHHBIX MATHUTHBIX
nernei (mpsiMast 3a1aua).

MHOTONOJITFOCHUKHA
PaCCManI/IBaCMLIC BOHpOCBIIOHpe,HGHGHI/IC MHOT'OITIOJIOCHHUKOB. OCHOBHLIC ypaBHCHI/ISI
quLIpéXHOHIOCHI/IKOB. CXCMI)I 3aMCEUICHUA quLIpéXHOJ'HOCHHKOB.

IIepexoHble IPOLIECCHI.

PaccmatpuBaembie Bonpockl: [IprarHbI BOSHUKHOBEHUS TIEPEXOIHBIX MTPOIECCOB U UX

nociencTeus. 3akoHsl kKomMmyTanuu. [lepexomusnii mporece B RL [epexomnslii mporecc B
RC.Anepuoanueckuii nepexonusiii mpouecc B RLC — nenn. KonebaTenbHbIN nmepeXxoaHblii poIiece B
RLC. IIpeaensHo-anepuoauueckuii nepexoansiit nporecc B RLC-uenu. Pacyer kiiaccuueckuM MeTO10M
MEPEXOAHBIX POLECCOB B IEKTPUUECKUX LEMSIX C ABYMs PEaKTUBHBIMU 2JIEMEHTAMU.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

OneparopHbIil METOA.

PaCCManI/IBaeMLIe BOIPOCHI: Hpeo6pa3OBaHHe Jlamnaca. I/I306pa>1<eHMe HCKOTOPBIX

aneKTpoTexHuYeckuX Gpynkumii.3akonsl Oma u Kupxroga B oneparopHoii popme. OOwmmii ciryqaid pacuera
MEPEXOIHOTO MpoIlecca OnepaTOPpHbIM MeToI0M. DOPMYITBI Pa3IOKEHUSI.

10

HexoppekTtHbie 3agaun. MuaTerpan Jroamerns.
PaccmarpuBaembie Bonpoch!: JIMHAMUYECKOE NPEACTABIEHUE TOKOB U HANIPSKEHUM C
noMomsio ¢pyHKIuit XeBucaiina u Aupak. Pacuer peakiuu 1enu Ha HapsHKSHUE TPOU3BOIBHOM

(hopMBL

11

Bpamiaronieecss MarauTHoe nosie. Bpamatomeecs TpexdazHoe MarHUTHOE MoJIe.
PaCCManI/IBaeMLIe BOIPOCHI: HonyquI/Ie Bpalaromerocas MarHuTHOTo HOHﬂ.HyJ’ILCI/IpyIOIHee MAarHuTHOC
roje.Crnoco0bl MOJYUCHHS BpalllatoIIerocss MarHuTHOT O MoJIst

12

MeTo CHMMETPUYHBIX COCTaBIAIOMUX. MeTo1 cuMMeTpudHbIX coctaBistironux (MCC).
PaCCManI/IBaeMbIe BOHpOCI)IZ OCHOBHI)IG IIOJIOKCHUS METOAa CI/IMMeTpI/I‘IHI)IX COCTAaBJIAKOIINX.
COHpOTI/IBHCHI/IH CXEM 3aMCUICHUS JId TOKOB pa3IMYHbIX HOCJ'IeI[OBaTeJ'ILHOCTCﬁ.BI/II[BI HECUMMCTpPHHU B
TpeX(I)aSHLIX HeIIx. Pacuér MCTOAOM CUMMETPUYHBIX COCTABIIAOMUX HEIIN ¢ HECUMMETPHUIHBIM
Y4aCTKOM B nuaun.Pacyér METOAOM CUMMETPUYHBIX COCTABJIAOMINX LCIIN C CHMMCTquHOP‘I

Harpy31<0171 IIpU HECUMMCTPUU NUTAOMICTO HAIPS?KCHUS.

13

HeCI/IHYCOI/II[aJ'IBHOG HaIIpsAXKCHUEC U TOKH B Tpqu)aBHBIX CCTAX

PaccmaTpuBaemblie Bonpockl: MakcumanbHble, JEHCTBYIOIINUE U CPEAHUE 3HAYEHUS
HECUHYCOUAANBHBIX nepuoandeckux DJIC, HanpsokeHui U TokoB.HecuHycounnaabHble KPUBBIE C
neproandecKoi orubaroieil. Pacuer neneii ¢ HecunyconnaibHeIMuU nepuoaundeckumu SJ1C,
HaNpPSOKEHUSIMU U TOKaMU.MOIITHOCTD B 1IENTH HECMHYCOUJATBHOTO TOKa. BrIcIie rapMOHUKHY B
Tpex(a3HbIX METIX.

14

Ilenu ¢ pacnpenenéHHbBIMU TapaMETPAMM.

PaccmarpuBaembie BOIPOCHL: Y CTAHOBUBILUNCS TAPMOHUYECKUN PEKUM OJHOPOAHOM nmuHuK. berymue
BOJIHBL P&XX1MBI OTHOPOAHON JIMHUY MIPU TapMOHMYECKNX HANPSOHKEHUSX U ToKkaxX. OQHOpOHAS JIMHUS Oe3
uckaxxeHuit. OTHOpoIHAs IMHMS 0€3 TIOTePh IPU FAPMOHUYECKUX HANPSIKEHHUSIX

U Tokax.Pexxumbl onHOpoaHOM nrHUM 6€3 noTeps.[lepexoaHble mpoleccs B OAHOPOAHBIX INHUAX 6€3
noTepb. BkitoueHne oAHOPOHOM JIMHUN O€3 OTEPh Ha MOCTOSIHHOE HanpsbkeHue. OTpakeHne u
MpeJIOMJIEHHE BOJH B OJIHOPOAHBIX JIMHUAX 6€3 MOTEPb.

15

Henunennrsie nenm.

PaccmarpuBaembie Bonpockl: HenmHeHHBIE pe3UCTUBHBIC 3NIeMEHTHL. PacueT Hepa3BeTBICHHON MarHUTHON
uenu.Pacuer pa3BeTBIeHHON MarHuTHOM Lenu.Pacder neneit ¢ TMHEHMHBIMU U HEJTMHEHHBIMU
WHIYKTUBHBIMHE dJIeMeHTaMu. HenmHeiHbIe eMKOCTHBIE 3JIeMEHTHL. MEeTO1 SKBUBAICHTHBIX
cunycoun.Pe3oHaHCHBIC SBICHUS B HEMMHEHHBIX ersx.[lepexoHpie MpoIecchl B HETMHEHHBIX ETIIX

16

SJ'ICKTPOMaFHI/ITHOC II0JIC. 9JICKTpOCTaTI/I‘-ICCKOC I10J1€

PaccmaTpuBaemblie Bonpochl: OCHOBHbBIE ypaBHEHHS dJIEKTPOMArHUTHOTO MOJISL. DJIEKTPUIECKOE 1MoJie
3apsDKEHHON OCH 0Tpe3Ka. DIEeKTPHUUYECKOe MOJIe IBYX PA3HOMMEHHO 3apsDKEHHBIX 0Cei. DeKTpuiecKoe
T0JI€ ¥ EMKOCTh CHCTEMBI [IMJIHHAP-TUIOCKOCTh. DIEKTPHUYECKOE MOJIEe U eMKOCTh JIBYXIIPOBOIHON
JIMHUH. DJEKTPUYECKOE 10JIE€ U eMKOCTh KOaKCHAIILHOTO

kabenss. OCHOBHBIE ypaBHEHHS 3JIEKTPUUYECKOTO TI0JISI B IPOBOSIIEH cpele.

17

MarsuTtHoe 1nosue nocTossHHOro Toka. Cuita, AeMCTBYIOIIAs Ha MPOBOJHUK B MATHUTHOM
oJIe.

PaCCManI/IBaeMHe BOIIPOCHI: OcHOBHEBIE YpaBHCHUA MAarHUTHOT'O ITOJIA ITIOCTOAHHOTO TOKA. BeKTOpHBIﬁ
MOTCHIMAJI MAarHUTHOTO IT10JI4.

18

HepCMCHHOC QJICKTPOMArHuTHOC IOJIC. ypaBHCHI/IH Makcsenna.
PaccmarpuBaemblie Bompochl: YpaBHeHne Makcgena u TeopeMa Y MoBa-I[oMHTHHTa B KOMIUIEKCHOM
(hopme. PacipocTpaneHue JIeKTpOMArHUTHEIX BOJTH.[IOBEpXHOCTHBIN APQEKT.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

19

[TomynpoBoaHUKH.

PaCCManI/IBaeMLIe BOHpOCLIZBI/IIH)I MMPOBOAUMOCTHU HOJ'IprOBOIlHI/IKOB.3Hepl"eTI/I‘{eCKI/Ie 30HBI
TMOJYIIPOBOAHUKA. 3HeKTpOHpOBOI{HOCTL HOJ'IprOBOZ[HI/IKOB.BOJ'II:TaMHepHLIe XapaKTCPUCTUKHU KOHTAKTOB
METaJlI — HOHprOBOL[HI/IK.BapI)epHaH eMKOCTLp'n nepexoaa.

20

[TonynpoBOIHUKOBBIE TUOIBI.
PaccmarpuBaemblie BOompockl: Busr moaympoBofHIKOBEIX AH010B. BermpsmuensHble. IMITy TECHBIE.
Crabumurponsl. Juonst HlorTku. Bapukansl. TyHHenbHBIE U 0OpaIieHHBIE THOIBI.

21

bunossApHbI TpaH3UCTOP.
PaccmarpuBaembie Borpockl: TpH cxeMbl BKITIOUEHHUS TpaH3ucTopa.HYacToTHRIE CBOHCTBA OHITOIIIPHOTO
TpaH3ucTopa. TUITBI OUITOJIIPHBIX TPAH3UCTOPOB. T €XHOIIOTHH U3TOTOBJICHUS TPAH3HUCTOPOB.

22

Tupucropsl
PaccmaTpuBaemblie Bonpochkl: Pu3nyuecKue NpoLecchl 1 OCHOBHbBIE MTapaMeTphl TUPUCTOPA. [JUHUCTOPBI.
CHMUCTOPBI.

23

[ToneBbie TpaH3UCTOPHI.
PaCCManI/IBaCMLIe BOHpOCBIZHOHeBBIe TPAH3UCTOPHI C YIPABJIAIOIIUM P-N HepCXOHOM.HOHeBHC
TPAH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.

24

I/IHTeraJ'ILHBIe MHUKPOCXCMbI
PaccmarpuBaemsble Bonpockl: OCHOBBI MHKPO3JIEKTPOHUKH. T OMIOIOTHS 371EMEHTOB HHTET paJIbHON
WH)XEKLIIMOHHOW JIOTUKU. AHAJIOTOBbIE HHTErpanbHble cXeMbl.OniepalluOHHbIC YCUITUTEH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HanmenoBaHue 1a60paTOpHBIX paboT / KpaTKoe coiepikaHue

3KCHepI/IM€HTaHBHa$I MMPOBEPKA HEKOTOPBIX METOJOB pacyeTa JICKTPUUCCKHUX uenef/i
B xone naboparopHoii paboThl paccMaTpUBAIMCh cleAyIomue Bopockl: [IpoBepka OCHOBHBIX METOIOB
pacdera IeKTpHUYeCcKHX 1erneil. MeTozpl pacuera snekTpudeckux neneil. [Ippannn n Mmeron
HasioxxeHus. Teopema 00 SKBUBaJICHTHOM I'€HEpaTope.

L[eHI/I OI[HO(I)EBHOI"O CUHYCOHNJAJIbHOTI'O TOKaA. ITocaemoBaTenbHOE COETMHEHNE aKTUBHOIO

" pCaKTUBHOI'O COHpOTPIBJ'ICHPIfI.

B xoxe BeImoaHeHHs 1a60paTopHO pabOThl paccMaTPUBAIUCh CIEAYIONUe Bonpockl: MccneaoBanne
YCTaHOBUBHINXCA MPOLIECCCOB, ABJICHUA PE30HAHCA U YACTOTHBIX XapAKTEPUCTHUK B ICIIAX CUHYCOUJATBHOTO
Toka. [locTpoeHue BeKTOPHOM [uarpaMMbl HAPSDKEHUHN 17151 TOCTIEI0BATENbHOMN 1IETIH.

[ern ogHO(a3zHOTO CHHYCOMIATBLHOTO TOKA. [lapannensHoe coeuHeHe aKTUBHOTO 1
PECAKTUBHOT'O COHpOTHBJ’IeHHﬁ.

B xoze BbInoTHEHUs 1a00paTOPHON paboThl pacCMaTPUBAINCH CIIEAYIOIHE Borpockl:Onpeaensercs
KOMIUIEKCHOE COIPOTHBIICHNUE IIETH 10 MTOKa3aHMSIM BOJIBTMETPA, aMIepMeTpa u Bartmerpa. [locropoenune
BEKTOPHOH JHMarpaMMbl TOKOB JIS TTAPAJUIEIHHOTO KOHTYA.

UccnenoBanue siBieHMEe pe30HAHCA B MapalIeIbHOM 3JIEKTPUUECKOU 1enH (Pe30HaHC
TOKOB)

B xone npoBenenns 1abopaTopHOH pabOTHl pacCMaTPUBAIOTCS CIIEAYIOLIIE BONpockl:OnpeieneHne
K03(UINEHTOB TpaHC(HOPMAIMH BEJIMYUH HOTPELIHOCTEH TpaHC(HOPMATOPOB TOKA.

Uccnenoanue 3NeKTpUYECKUX LENEN CO B3AMMHON MHIYKTUBHOCTBIO

B xoj¢ BeInONHEHMS 1a00paTOPHOI pabOThI paCCMATPUBAIOTCS CICAYIONINE BOTIPOCHI:
BzanmonnnyktruBHOE cONpOTUBIIECHUE. PacueT anekTpruiecKux 1enei ¢ B3auMHOW MHIYKTUBHOCTBIO.
OpHOMMEHHBIE B Pa3HOMMEHHBIE 32)KMMBI HHAYKTHBHO-CBSI3aHHBIX KaTyIIeK. PacdeT 3JeKTpHIecKux
Lerel ¢ B3aMMHON WHIYKTUBHOCTBIO.
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IIepexoaHbIe TPOLECCHI B MTOCIEA0BATEIbHBIX LEISIX

B xoje BeIMONHEHMS 1a00paTOPHOI pabOThI pacCMATPUBAIUCH CIEIYIONIHE BOIPOCk: [lepexoaHbie
pekuMBbI BO3MOKHBI B 11enu R, L, C B 3aBUCMOCTH OT BUJa KOpPHEH XapaKTepUCTUIECKOTO
ypasHenus.UccnenoBanue uenu R, L. UccnenoBanue nenu R, C. Uccnenosanue uenu R, L, C.

HccnenoBanue Tpexda3Ho 1enu, COeAMHEHHON 3BE3/101.

B xoze BbIONHEHMS Ta00paTOPHON pabOTHl PacCMaTPUBAINCH CICIYIOLIHE BOPOCH: O3HAKOMIICHHUE C
pactipenieleHieM HapsDKEHUH U TOKOB B TpeX(a3HOU IIeTIH, COSTNHEHHOM 3BE3/101, IPH paBHOMEPHOH 1
HEepaBHOMEPHOI OJJHOPOIHO Harpy3ke (a3 IIpU HAJIMIUU U OTCYTCTBHHU HYJICBOTO IPOBOAA
HEOJHOPOAHOH Harpy3ke. BrIsICHEeHNE BIMSHUS HyJIEBOTO IIPOBOJA B YETHIPEXIIPOBOJHON CUCTEME TIPH
HepaBHOMEPHOH Harpy3ke (a3 Ha (a3Hble HAIPSHKSHUS H TOKH.

HccnenoBanue Tpexda3zHoM 1enH,COeTUHEHHON TPEYTOJIbHUKOM.

B xone BbInoaHEHN 1a00paTOpHOI pabOThl pacCMaTPUBAIKCh CIEYIOIIUE BOIIPOCHI: 3HAKOMIIEHHE C
pacnpeieneHreM HalpsDKeHUH U TOKOB B Tpex(as3Hol 11eNu, COSANHEHHON TPeyrolbHUKOM, IIPU
paBHOMEpPHOW M HEPAaBHOMEPHOMW OJHOPOAHON Harpyske ¢as.

YeThIpexnoIfOCHUK.

B x0/1¢ BBINOTHEHUSI Ta0paTOPHO# paboThl pacCMATPHUBAIUCH CIIEAYIOLIIE BOMPOCHL: XapaKTepUCTUUECKHIE
napaMeTpbl YETHIPEXMONIOCHUKA. PexXUMBbI pabOThI YETHIPEXMOMIOCHIKA. METOIbI MPUMEHSIEMBbIC /ISt
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO

omnpeneneHus Ko3GHUIMESHTOB.

10

N3ydyeHne MarHuTHBIX LETIen

B xoze BeImonHeHN 1a00paTOpHON PabOTH PACCMATPUBAIIUCH CIEAYIONINE BONPOCHL: M3yuuTh
yCTpOoicTBO MILIHBeOepMeTpa. HayunThes M3MepsiTh MarHUTHBIN TTOTOK. [IpoBepuTh BIHsSHUE
BO3AYIIHOTO 3a30pa U MAarHUTHBIX ITYHTOB HA MATHUTHOE CONPOTUBIICHUE LICTIH.

11

HccnenoBanue JIMHHON JTMHUY B CTALlMOHAPHOM PEXHUME.

B xoze BoImosTHEHUS 1a00paTOPHOH pabOTHI paccMaTPUBAIOTCS ciieayronye Bonpockl: MccnenoBanune
PEXHMMa CTOSTYHX BOJH MPU rapMOHMYECKOM BO3JIeHCTBUN. VI3ydeHre CTallMOHApHBIX PEXXUMOB PaOOTHI
JUIMHHOM TUHUHM (LIeTIH ¢ pacipeeIeHHBIMY TapaMeTpaMy) IIPH TapMOHUYECKOM BO3ICHCTBUH.

12

I/ICCJ'ICI[OBaHI/IC I[J'IHHHOﬁ JIMHUU B IICPEXOJHOM PCIKUMEC

B xone BeimonHeHust 1a00paTOpHOI pabOTHl pacMaTPUBAIKCE CJIEAYIOMHKE Bopock: OcuuiuiorpaMma
BXOZHOTO UMITyJIbca. OCIMIUTIOrpaMMa epexoHOro npouecca. OCIuuIorpaMMa KOPOTKOTO 3aMbIKaHHS Ha
BEIXOJIE.

13

MaruuTtHoe nmois QJICKTPOMArHuTa noCTOAHHOTO TOKa

B xoze BoImonHEHUs 1a00paTOPHON pabOTHl pacCMaTPUBAINCH cieaylolue Bonpockl: [loctpoenue rpaduk
MarHMTHOHM WHIIyKIIMH B 3aBUCUMOCTH OT PACCTOSIHUSA JI0 sipMa Ha OCH CHMMETpPUH 3JIeKTpoMarHura. Pacuer
MarHUTHOTO TIOJIS TI0 3aKOHY ITOJTHOTO TOKA.

14

o

B xoxe BeImoaHEeHMsT 1a00paTOPHON pabOTHI pacCMaTPUBAIIUCH CIEAYIONINE BOTIPOCH: BpeMeHHbIe
III/IanaMMBI npoueccos, HpOTeKa}OU_II/IX HpI/I SaHI/IpaHI/II/I HOHprOBO}IHI/IKOBOFO auonaa. 3aBI/ICI/IMOCTB
6apbepH0171 C€MKOCTHU IMOJYIIPOBOAHUKOBOI'O AMOJia OT BEJINYNHbBI 06paTHOF0 HaHpSI)KeHI/ISI.BOJII)TaMHCpHaSI
XapaKTepUuCTHKa CTa6I/IJ'II/ITp0Ha. I/ICCJ'ICILOBaHI/IC JAUHAMHUYCCKUX XaPAKTEPUCTUK AUOJO0B.

15

Tupucrop

B xoje BeImoHEHUSI 1a00paTOPHOI pabOTHl pacCMaTPUBAIIUCH CIECTYIOIIUE BONIPOCH!: MccnenoBanue
npsiMOii BeTBU TUpucTopa.MccienoBanne o6paTHON BETBU TUpUCTOpA.BobT-aMIIepHasi XapakTeprUCTHKa
JIMHUCTOPA.

16

bunosApHbI TpaH3UCTOP

B xoxe BeimoaHeHus 1ab0paTHO pabOThHI pacCMaTPUBAIIUCH CIEAYIONTHE BONPockl: MccneaoBanne
PEKUMOB pabOTHI OUITOJISIPHOTO TpaH3ucTopa.Pacyer creneny HackieHus Tpansucropa. CHATHE
ceMeicTBa BXOAHBIX XapaKTEPUCTUK NPpH NOCTostHHO HanpsbkeHnn UKD. CHsiTHE BBIXOJHBIX
XapaKTEPUCTHK TP MOCTOSTHHOM TOKE 0as3bl.
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17

IToneBoii Tpan3ucTop

B X0A€ BBITIOJTHCHUA na6opaT0pH0171 pa6OTLI paccMaTpuBarOTCA CICAYONIUE BOIIPOCHI: I/ICCJ'IC,HOBB.HI/IC
BOJIbTaMIICPHBIX XapaKTCPUCTUK PA3TIUYHBIX BUIOB IMOJIECBbIX TpaH?)I/ICTOpOB.BI)IXOL[HLIe XapaKTCPpUCTUKHN
IMOJICBOI'0 TPpaH3UCTOPA C p-N MEPEXOA0M. BOHLTaMHepHHe XapaKTCPUCTHUKHU MTOJICBOT'O TPAH3UCTOpA MOII
THIIa CO BCTPOCHHBIM N-KaHAJIOM.

18

HccenenoBanue TOrn4ecKoOi MHTETPaIbHON MUKPOCXEMBI

B xoze BbImOMHEHUS 1a00paTOPHOH pabOTHI pPacCMaTPUBAINCH CIEAYIOIINE BOpockl: OnpeneneHne
JIOTUYECKUX ONepaluil, BHIIOJIHIEMBIX OJYIPOBOJHUKOBOM MUKpoCcXeMoil. McecnenoBanyue BXOJHON U
IPSAMOM TIepeAaTOYHON XapaKTePHCTHK JIOTHIECKOH MOYIIPOBOIHIKOBOI MUKpocxeMbl. OmpeeneHne
MOIITHOCTH, TIOTPEOIIIEMO TIOTHUECKON OTYIPOBOJHUKOBOH MUKPOCXEMOH.

19

OCHOBEI MHKPOIJICKTPOHUKH.
B xoze BeInonHEHN 1a00paTOpHON pabOTH pacCMaTPUBAIUCH CIEAYIONIHE BONpockl: DyHKIIMOHATIbHAS
MHUKpPO3JIEKTpOHUKA.CO3/JaHNe aKTUBHBIX U TACCUBHBIX 3JIEMEHTOB MUKPOCXEMBI.

20

VYeunurenu HanpsHKEHUs.

B xoze BbImonHEHUS 1a00paTOPHON paOOTHI PACCMATPUBAINCH CIEAYIOIINE BOTIPOCH!: PeXMMBI pabOTHI
YCHIMTENBHOTO Kackana: A, B, AB. O6partnas cBs3b (OC) B yemmmurensx, Buasl OC. [IpuanmnmansHas
CXeMa yCHIIUTENs Ha ONIOIIPHOM TPaH3UCTOPE, Ha3HAUCHHUE

3JIEMEHTOB CXEMBI.

21

Ycunurenu MOIITHOCTH.
B xone BeimonHeHus 1a60paTopHoil paboThl pacCMaTPUBAIKCH ClEAYIONUE BONPOChl: OMHOTAKTHBINA U
JIBYXTaKTHBIH BBIXOJIHO# KacKka/bl ycuieHus. Pabora cxemsl B pexxume B

22

['eneparopsl rapMOHHUYECKUX KOJIEOAHUH.

B xope BeImonHeHNS 1a00paTOPHOI pabOTHI paccCMaTPUBAIIUCH CIETYFOIINE BOIPOCH: Y CIIOBHS
CaMOB036y)KI[€HI/I$[ ABTOI'CHCPATOPOB:

Oamanc (a3 u ammmty. ABroreHeparopbl LC- u RC- Tuma: cxeMsl, 0cOO€HHOCTH (h)YHKIIMOHUPOBAHHS.

23

CTa6I/IHI/I3aT0pBI HaIpsKCHUA U TOKA.
B xoxe BeimonaHeHus 1a60paTopHO paboThl paccCMaTPUBAJIUCh CIeAyIONTUe BONpockl: CTabUIN3aToOpHhI:
napaMeTpUICCKUEC U KOMIICHCAITUOHHBIC.

24

[Ipeobpa3oBarenu HaNPsHKEHUS U YACTOTHI.
B xope BeImonHeHHST 1a00paTOpPHOH pabOTHI paccCMaTPUBAIUCH CIIEIYONIHe BOIPOockl: OcoOeHHOCTH
HUMITYJIbCHBIX METOAOB PETYJIMPOBAHNSA NOCTOSIHHOT'O HAIPSII)KCHU . TI/IpI/ICTOpHBI€ PEryIATOPLI

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHATHII/ KpaTKO€ COACPIKAHUC

Pacuer BXOAHBIX COHpOTI/IBHeHI/Iﬁ MOCJICA0BATCIIbHO-TIapaJIJICIIbHBIX ueneﬁ.

B X0oA€ NpOBEACHHUA NPAKTUICCKOI'O 3aHATHUA paCCMATPUBAJIUCH CICAYIOMINE BOIIPOCHI:
HOCHCHOB&TCJ’ILHOC, napajujieJibHOC U CMECIIIAaHHOE COCJUHCHHNE HpOBOHHHKOB.PaC‘ICT SJICKTPHUICCKUX
ueneﬁ MNOCTOSAHHOTI'O TOKa METOJO0M. 3KBUBAJICHTHBIX r[peo6pa303aHI/H71:

MGTOH KOHTypHI)IX TOKOB. MCTOJI HAJIOXKCHUS. BXOJIHBIG 1 B3aMHBIC HpOBO}II/IMOCTI/I.
B xoae npoBeneHus IpakTUYECKOT0 3aHATHS paccCMaTpUBaIUCh cieayrolire Bonpockl: [lopsnok pacuera
AIEKTPUIECKON IS METOJIOM KOHTYPHBIX TOKOB U METOZIOM HajioxeHwus. OnpeaeneHue BXOIHbIX U
B3aUMHBIX MIPOBOJAUMOCTEM BETBEU CXEMBI.

Mertoa y3710BbIX TOTEHIHAIOB. MeTo1 IBYX y3710B. balanc MOIIHOCTEN.
B Xoae l'[pOBC,HCHI/ISI HpaKTI/I‘IeCKOFO 3aHATUA paCCManI/IBaJ'II/ICL CJ'IGHyIOIIII/Ie BOl'IpOCI)IZ €Toa ﬂByX y3J'IOB
SABJIACTCA YaCTHBIM cnyqaeM MeToaa y3J'IOBI)IX IIOTCHIIUAJIOB. PCIHCHI/IC 3aJ1a4 B nporpaMMe mathcad.

Pacder npocreimmx nenei CHHyCOMIaabHOro Toka. [locTpoenue nmpocrenmmx
BEKTOPHBIX JUarpamMM.




TemaTuka NpakTHYECKUX 3aHATUI/KpPATKOE CO/IepIKaHue

B xoze npoBeneHns MPaKTHUCEKOTO 3aHATHS paCCMaTPHUBAIOTCA CIIEAYIOIINE BOIIPOCHL: Pacuer TMHEHHbBIX
3NEKTPUUECKUX IIeTIell CHHYCOUANbHOTO TOKa. IIocTpoeHue TpeyroibHUKOB HapsKEeHUH,
CONPOTHUBJICHUH M MOIIHOCTEH JUIsl JII00O0H ey CHHYCOUIAIBHOTO TOK

5 |CuMBOIMYECKUN METOJ pacyeTa Ieneil CHHYyCOUJaTbHOTO TOKa.
B X0o4€ NpOBCACHHUA NPAKTUICCKOI'O 3aHATH paCCMAaTPUBAJIMCH CICAYIOIINEC BOHpOCLIZCMBOJ'H/I‘-IeCKI/Iﬁ
METOJ pacyeTa Ierell CHHyCOMIAIBHOTO TOKA C IPUMEHEHNEM KOMIUIEKCHBIX drcen. Teopema Ditnepa.

6 |Pesonanc Hanpspkenuil. Pesonanc TokoB

B xone npoBeneHUs NpaKTUYECKOTO 3aHATHS pACCMATPUBAIOTCS CIEAYIOLIUE BONIPOChl: YacTOTHBIE
XapaKTEPUCTHUKU PE3OHAHCHBIX ueneﬁ. PeaktuBnbIe CONIPOTHUBJIEHUA Y IPOBOAUMOCTHU OTAEIIBHBIX
Y4acCTKOB Hel’[I/I.HOCTpOCHI/II/I BEKTOPHBIX AUArpaMm IAJjid p€30HaHCHBIX ueneﬁ.

7 |Pacyer pa3BeTBIECHHOM LIENTU CUHYCOUIATILHOIO TOKA C B3aUMOUHIYKIIHEH ¢
MOCTPOCHHUEM BEKTOPHOM JHarpaMMbl TOKOB U TOMOTpapUuecKoi AuarpaMMbl
HanpsHKeHUH

B XOA€ BBIITOJIHCHUA MMPAKTUYCCKOI'O 3aHATUA PACCMATPUBAINCH CICAYHOINC BOIIPOCHI: PacueT cioxHBIX

Leney ¢ B3auMHOW MHAYKUMENH. PacueT TMHEWHBIX Lienel ¢ B3aMMHOW HHAYKTUBHOCTBIO IIPH
TapMOHUYECKHUX TOKaX.

8 |Pacuer HenMMHEHHBIX LIEMECH MMOCTOSHHOI'O TOKA

B xoze npoBeneHus MPaKTUISCKOTO 3aHITUS PACCMATPUBAIOTCS CICAYIOIINE BOIPOCHL: I 'paduyeckuii
METOJI aHAJIN3a HeJTMHEHWHBIX [IENeH MOCTOSHHOrO ToKa. I paduueckuii METO/] pacueTa Ierei co
CMCUIaHHBIM COCINMHCHHUEM HEJIMHEWHBIX SHeMeHTOB.BHeKTpI/I‘ICCKOC COCTOSIHHE HETMHENHBIX ueneﬁ

OMHKCHIBACTCS HA OCHOBaHUH 3aKkoHOB Kupxroda.

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

Bua camocrositensHOM paboThI

1 |[ToaAroTOBUTHCS K JEKIIMOHHBIM 3aHATHIM, U3y4asi OCHOBHYIO JUTEpATypy MO
IUCILIUILINHE.

2 | BemonmHeHHne pacyeTHO-TpaduvecKoil paboThl.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUYEHb TEM PACUETHO-TpaPUUECKUX padoT

IIpousBecTy pacyer AMEKTPUYECKON LENU ITOCTOSHHOIO TOKA 110 BAPUAHTAM.
Onpenenuth TOKM B BETBAX DJCKTPUUECKOM IIEMM U BBHINOJHUTH OanaHc
MOIIHOCTEH.

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. R1=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 Om 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.R1=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 Om R5=15 Om R6=10 Om E1=100
B E2=100B E3=150B E4=200B E5=100B E6=100B

Paccuurath (ha3Hble TOKU HAarpy3KH, JUHEWHbIE TOKU, HAMPSKEHUs Ha (a3ax
Harpy3kd, aKTUBHYIO MOIIHOCTb, Pa3BUBAEMYyIO0 T€HEPATOPOM U MOTPEOIsIeMYIO
Harpy3koi B Tpex¢as3HOu CeTu.

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

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

3. Un=220 B Run= 0 Om; X5i= 6 Om; R=10 Om; XL= 8 Om; XC= 0 Om.

4. Un=380 B R1=4 Om; Xi1= 8 Om; R=12 Om; XL=0 Om; XC= 6 Om.

5. Un=173 B Rn= 3 Om; Xu= 0 Om; R= 15 Om; XL= 10 Om; XC= 0 Om.
6. Un=380 B Rin= 5 Om; Xui= 0 Om; R= 16 Om; XL= 0 Om; XC= 10 Om.

7. Un=220 B Rn=3 Owm; Xa=7 Om; R=20 Om; XL= 12 Om; XC= 2 Om.

8. Un=346 B Rn=9 Om; Xu= 10 Om; R=22 Om; XL= 10 Om; XC= 0 Om.
9. Un=173 B Ra1= 12 Owm; Xi1= 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. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJb30BATh IMPHU
OCBOEHUU JUCUUILUIUHBI (MOYJIA).

Ne
n/n bubnuorpaduueckoe onucanue Mecro nocryna
1 | Arabekos, I'. U. TeopeTnueckue OCHOBBI URL:
anexTpoTexXHuKy. JIuneiinsie nekTpuueckue nemy : | https://e.lanbook.com/book/399167
(mara oOparenus: 16.10.2025). —




yueOHoe mocobue st By3oB / I'. . AtabekoB. — 11-

Pexnum JAOCTYyIIa: AJid aBTOPU3.

e usg., crep. — Canxkrt-IlerepOypr : Jlans, 2024, — T0JIb30BaTEIICH.
592 c. — ISBN 978-5-507-49672-3. — Tekcr :

AIIEKTPOHHBIH // JIaHb : 3EeKTPOHHO-OMOIMOTeUHAs

cuctema. 2024

AtipanersH, B. C. DIeKTpoTeXHHKA U AJICKTPOHHKA. URL:

DIeKTpoTeXHHKA : yueOHoe nocodue / B. C.
Aiipaniersin, B. A. Paitxept. — HoBocubupck :
CI'VI'uT, 2022. — 84 ¢. — ISBN 978-5-907513-21-
1.

https://e.lanbook.com/book/317594
(mara obpamenus: 19.07.2025). —
TeKCT : AIeKTPOHHBIH.

CkopuskoB, B. A. O0mias 351eKTpOTeXHUKA U
9JICKTPOHMKA : yUeOHUK JJ1s1 BY30B / B. A.
CkopHusikos, B. SI. ®ponoB. — 4-e uzna., crep. —
Cankr-IlerepOypr : Jlans, 2025. — 176 ¢. — ISBN
978-5-507-53385-5.

URL:
https://e.lanbook.com/book/485120
(marta oopamenns: 19.07.2025). —
TekcT : ANEeKTPOHHBIN.

DNEKTPOTEXHHUKA B YIPAKHEHUSAX U 33][a4aXx :
yuebHoe ocooue / E. Y. 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
(mara obpamenus: 15.06.2025). —

Pycakos, O. I1. DnexTponuka : yueOHoe ocodue / O.
I1. Pycakos, B. I'. Hlaxtmneitnep. — HoBocubupck :
HI'TY, 2023. — 64 c. — ISBN 978-5-7782-4910-3.

URL:
https://e.lanbook.com/book/404585
(marta obpamenns: 19.07.2025). —
TeKcT : ANEeKTPOHHBIM.

Uepnsimos, H. I'. Obmias snekTpoTexHuKa : yueOHoe
nocobue / H. I'. Yepnsimos, T. FO. lopoxoBa. —
Tam6o0B : TT'TY, 2018. — 84 ¢. — ISBN 978-5-8265-
1861-8.

URL:
https://e.lanbook.com/book/319820
(mara obparienus: 15.06.2025) —
TeKcT : ANEeKTPOHHBI.

Adanacoes, A. 0. Teopernueckne 0CHOBBI
ANIEKTPOTEXHUKH : yueObHoe rnocodue / A. 1O.
AdanacpeB. — Kazans : KHUTY-KAMH, 2020. — 276
c. — ISBN 978-5-7579-2459-5. — Texkcr :

URL.:
https://e.lanbook.com/book/264827
(mara obpamenns: 16.10.2025). —
PexxuM moctymna: st aBTOpH3.

. IOJIb30BAaTEIIEH.
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-ONONINOTEUHAs
cucrema. 2020
6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

WH(OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE€ MOTYT HCIOJIb30BaThCS IMPHU

1.Odummanpasiii cadt PYT (MUNT) (https://www.miit.ru/).
2.0dummaneheii caiit OAO «PX Iy (https://www.rzd.ru/).
3.Hayuno-texanueckas 6uommorexka PYT (MUUNT) (http:/library.miit.ru/).
4. ObpazoBarenbHas mwiatdopma «FOpaiit» (https://urait.ru/).

5.91eKTpOHHO-OMOIMOTEeUHas cucrema

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

n31aTcJIbCTBA «JlaHb»



7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CleYeHus, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOMMOTr0 JUIsl OCBOCHMSI JUCLUIUINHBI (MOYJIS).

1. «Innexc bpaysep»

2. OnepanuonHas 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 — Matematuka, Wolfram Mathematica)

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

YyebHble ayUTOPUM ISl TPOBEIACHUS YYEOHBIX 3aHSATUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKOW 1 HA0OpaMH JIEMOHCTPAIIMIOHHOTO 000PY/I0BaHUS.
9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 4 cemecTpe.
DK3aMeH B 5 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHOYHbIE MaTepHUalIbl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktrom PYT (MUUT).



ABTODBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl
«IIEKTPOIHEPIreTUKA TPAHCTIOPTa»

CorJyiacoBaHo:

3aenyromuii kadeapoir 93T

[Ipencenarens yueOHO-METOAUUECKOM
KOMUCCHUU

B.B. BosnbiHiieB

M.B. llleBmrorun

J1.B. [Tapunos



