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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enbro n3y4eHus: IUCUUILTUHBI « DNEKTPOTEXHUKA U SJICKTPOHUKAY SBIISICTCS
OCBOCHHE TEOPETUYECKUX OCHOB DIIECKTPOTEXHHKH, MPHOOPETEHUE 3HAHHUHA O
KOHCTPYKUHUSAX, NPUHLHUIAX JCUCTBUSA, TMapaMeTpax W  XapaKTepUCTHKaX
Pa3IMYHBIX AJIEKTPOTEXHUUYECKUX 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
Henei;

- OCBOUTH OCHOBHBIC NPHHIHUIIBI PAOOTHI AJIEKTPUYECKUX YCTPOWUCTB H
Pa3IMYHBIX KOHCTPYKIUI TpaHC(HOPMATOPOB;

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

- YCOBEpILEHCTBOBAaTh IMOJYyYEHHbIE Y4eOHbIE HaBBIKH, HEOOXOIAUMBIE IS
MIPOM3BOJICTBA PACUETOB apaMETPOB TPeX(Pa3HOU IIEKTPUUECKOMN LIETIH;

- HAy4YUTbCAd HPAKTUYECKOMY TNPUMEHEHUIO0 Oe30MacHoM padoThl ¢
AIEKTPOOOOPYAOBAHUEM.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHus 10 AUCHUIUINHE (MOIYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
NEeSTeTbHOCTH, WCIOJIb3yS METOAbl E€CTECTBEHHBIX HAyK, MaTeMaTHYE€CKOTO
aHajM3a W MOJICIIMPOBaHUS HAa OCHOBE (GYHIAAMEHTAIbHBIX 3HAHUN (QU3UKH,
MaTeMaTUKU W OOIIETeXHWYSCKUX MUCIMIUIMNH IS (popmanm3anuu, pacuéra u
000CHOBaAHUS PEIICHU, HAITPABJICHHBIX HA Pa3BUTHE TPAHCTIOPTHBIX CHCTEM.

OOy4eHwme 1Mo TUCIHUILTHHE (MOYJTIO) TIPEIITOoJIaraeT, 9To M0 €ro pe3yIbTaTam
oOydaromuiicst Oyaer:

3HaTh:

-OCHOBHBIE TEOPETUYECKHUE IIOJOKEHUSA DIIEKTPOTEXHUKH, CBS3aHHBIE C
IIOJIyYEHUEM DJICKTPUYECKOM DHEPruM, €€ Mnepefayen, paclnpenesicHueM |
noTpebIeHUEM;

-pacu€T M aHAIN3 YCTAHOBUBIIMXCS M NEPEXOIHBIX SJIEKTPOMArHUTHBIX
MPOLIECCOB B JIMHEHHBIX M HETUHEHHBIX 3JICKTPUUYECKUX MLEMsIX OJNM3KUX IO



CTPYKTYpe H TapameTpaM K DJJICKTPUYECKUM IIETsM DIICKTPUPHUITMPOBAHHBIX
YKEJIE3HBIX JOPOTr ITOCTOSHHOTO U IIEPEMEHHOTO TOKA;

Ymerb:

-IIPUMEHSTH IOJIyYCHHBIC 3HAHUS JUJI Pacy€Ta U aHAIM3a dJIEKTPOMAarHUTHBIX
MIPOLIECCOB B JIEKTPHUUECKHUX LIETISIX IPYroro Ha3HAYEHUs (HaIpuMep, I CUCTEM
AIEKTPOCHAOKEHUSI METPONOJIUTEHOB, TOPOJACKOIO 3JIEKTPUUYECKOTO TPAHCIOPTa
(TpamBaii, TpoIeOyC), MPOMBIIIICHHBIX MPEANPHUATHI IPOMBIIIIICHHOCTH;

-pacCUMTHIBATh  PA3BETBJICHHBIC OJJIEKTPUYECKHE IEeMU  OAHO(DA3HOTO
CHUHYCOHJAJIBHOTO TOKA.

Baanersn:

-OIBITOM OIPE/CNICHUs MEPBUYHBIX MapaMETPOB DJIEKTPUUYECKUX IIeTe
Pa3IMYHOr0 HA3HAYCHUS;

-COCTaBJICHUS PACUETHBIX DJICKTPUYECKUX CXEM (CXEM 3aMelIeHus);

-OTBITOM IIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAHUN B DJIEKTPUUYECKUX
LETISIX Pa3JIMYHOr0 HA3HAYCHHUS.

3. O6beM TUCIUTLINHBI (MOTYIIs).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOYJIA).

OOmast TPyIOEMKOCTh AUCIUIUIMHBI (MOJYJis) cocTaBiser 7 3.e. (252
aKaJeMHYECKUX vaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (OpME KOHTAaKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4eckuMu  paboTHUKaMU ©  (WIM)  JIMIaMH,
MPUBJIEKAEMBIMHU K peaju3alii 00pa30BaTEIbHONW MPOrpaMMbl HA MHBIX YCIIOBUSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

KomugectBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero

Ned4 | NoS

KonrtakTHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 112 48 64
B tom uucne:

3aHATHSA JIEKITMOHHOTO THITA 48 32 16

3aHATHS CEMUHAPCKOTO TUIA 64 16 48

3.3. O06bemM uCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENIBbHOU pPabOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCS C
Mearorn4ecCKuMU pabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTrenpHON TpOrpaMMbl Ha HWHBIX YCIOBUSX, TPH MPOBEICHUU
IPOMEKYTOUHOM aTTecTauu cocrapiser 140 akageMmuyeckux yaca (0B).




3.4. Ilpu 0Oy4eHnu no MHANBUAYAIBHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE IIPH

YCKOPEHHOM 00Yy4YeHHH, 00BEM JTHUCHMUIUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH

TIOJTHOCTBHIO B (hOpME CaMOCTOATEIHHON paboThl 00YJArOIIMXCS, a TaK)Ke B popme
KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )

JIMaMu, IPpHUBJICKACMBbIMU K pCaJIn3alilun O6p330B3TCJ'IBHOI>i IporpaMmbl Ha UHBIX

YCIIOBUAX, IIPU IPOBCACHUN HpOMe)KYTOqHOfI aTTeCranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO TUIIA.

/o

TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

DIIEKTPUUECKHI TOK.

PaccmarpuBaeMble BOIPOCHL: DIEKTPOIBIKYIIAs CUIIA, PA3HOCTh HOTEHIUAIOB. M neann3snpoBaHHbIH
ucrouyHuk DJIC, nneaan3npoBaHHbIil HCTOYHHUK TOKA, pEalbHbIH HCTOYHHK 3JICKTPOIHEPIHH U €ro mpel-
CTaBJICHUE YKBUBAJICHTHBIMH CXe-MaMH. DJIEKTpHYeCcKas Ielb U e CXeMa, BETBb, y3ell, KOHTYp. 3aKOH
Jxoyns-Jlenna. 3akon OMa.

JInnelinbie IICIIN ITOCTOAHHOI'O TOKA

PaccmaTpuBaemblie Bonpochl: Pacuer s3KBUBajIeHTHBIX CONPOTUBIIEHUN. BUibl coenMHEHNs! CONPOTUBICHUN
(mocnenoBaTeNbHOE, MapalJIeIbHOE U CMEIIAHHOE COSIMHEHNE CO-TIPOoTHBIIeHUH). CoeIMHeHHE
CONPOTHUBJICHUH IO CXEME «3BE3/1a» U «TPEYTOJIbHUK.

Meroas! pemieHns 1enei NoCTOSHHOIO TOKA.

PaCCManI/IBaCMLIG BOIIPOCHI: MGTO,Z[LI peHICHUs JICKTPOTCXHUICCKUX 3a4a4 (MGTOI[ pacyeTa CXeMm C
HCIOCPCACTBCHHBIM IPUMCHCHUEM 3aKOHOB KI/IpXFO(i)a, MCETOJ Y3JIOBBIX IOTCHIUAJIOB, METOJ] KOHTYPHBIX
TOKOB, MATPUYHBIH METON).

CI/IHYCOI/II[aJ'IBHHﬁ SHeKTpI/I‘IeCKI/Iﬁ TOK.

PaccmatpuBaemMsie Bonpockl: [lepeMeHHbIH (CHHYCOUAATbHBIN) JIEKTPUIECKHI TOK M OCHOBHBIE
XapaKTepU3yIOIUe ero BeNNINHBL. M300paxeHne CMHyCONIanbHBIX (QYHKIIUI BpEMEHHU B BHJIE
KOMIUTEKCHBIX YHcel. JIeHCcTBHS ¢ KOMITIEKCHBIME YnciiaMi. KoM-TiIekcHbIH (CHMBOIHYeCKnit) MeTox
pacdera 1enei CHHycOMJaJIbHOTO ToKa. [IpocTeiinye neny CHHyconJaabHOTO TOKa (IETTH IePEMEHHOTO
TOKAa C aKTUBHBIM, HHIYKTUBHBIM U €MKOCTHBIM CONPOTHUBIICHUAMHE). Pe3oHaHCHBIC ABICHUS (PE30HAHC
HaIpsOKEHUH, pe30HAHC TOKOB). PacueT ClIOXKHBIX eTel MepeMeHHOro 01H0(a3HOTO TOKa.

Tpexdaznble nenu.
PaccmatpuBaembie Bonpockl: OCHOBHBIE cOOTHOMIEHHA. CoeTUHEHNS 3B€3/10H (CHMMETPHYHBIN U
HECUMMETPUYHBIN pexiM). CoeMHEHHE TPEYTOIbHIKOM (CHMMETPHYHBIN 1 HECUMMETPUYHBIA PEXKUM).

MaruuTHsle 11enu.

PaccmarpuBaembie Bonpocsl: OCHOBHBIE MarHUTHbIE BeTUYUHBI. OCHOBHBIE 3aKOHBI MAarHUTHBIX LENeH.
3akon Oma u 3akoHbl Kupxroda it MarHuTHO# 1enu. PacdeT MarHUTHBIX HeNel Py TOCTOSHHOM
MarHMTHOM NOTOKe. PacueT Hepa3BeTBIEHHBIX MArHUTHBIX 1ienei. PacyeT pa3BeTBIEHHBIX MarHUTHBIX
nerneit (mpsiMast 3a1aua).

MHOTrono/uII0CHUKH
PaccmarpuBaembie Bonpockl:OnpeienieHue MHOTOMOMIOCHUKOB. OCHOBHBIE YpaBHEHUS
quBIpéXHOJ'IIOCHI/IKOB. CXGMI:.I 3aMCIICHUSA quBIpéXHOII}OCHI/IKOB.

IIepexoHble IPOLIECCHI.
PaccmatpuBaemslie Bonpockl: [IpuuiHBI BOSHUKHOBEHUS IEPEXOIHBIX MIPOLECCOB U UX
nocaeacTsus.3akoHbl komMmyTanuu. [lepexonnsiii mponecc B RL IlepexoaHslii mpouecc B




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

RC.Anepunonnueckuit nepexonusiit mporecc B RLC — menn. KomebarenbHbIi IepexoMHBINA POIIECC B
RLC. IIpenensHO-anepuoanueckuii nepexoausiii mpouecc B RLC-uenu. Pacuer kinaccuueckum MeTo10M
MEePEXOAHBIX MPOLIECCOB B IEKTPUUECKUX LEMSIX C IBYMs PEaKTUBHBIMU 3JIEMEHTaMHU.

OnepatopHbIi METO/I.

Paccmarpusaemsle Bonpocsl: IIpeoOpa3oBanue Jlamnaca. M300paxeHne HEKOTOPBIX

anekTpoTexHuuecknx ¢pyakmmit.3akonsl OMa 1 Kupxroga B onepatoproit hopme. O0muii cxydait pacuera
HEePEeXOJHOTO IpoLecca ONepaTOPHEIM MeTo0M. POPMyITBI pa3IoKEHHS.

10

Hexoppexrtaslie 3anaun. MaTerpan Jroamens.
PaccmarpuBaembie Bonpoch!: JIMHAMUYECKOE NPEACTABICHUE TOKOB U HANIPSKEHUM C
nomoltbto GyHKui Xesucaiaa u Jupak. Pacuer peakiuy 1eny Ha HalpspKeHUE TPOU3BOIBHON

(hopMmeI.

11

Bpamaromeecg Mar"duTHOC I10JI€. Bpama}omeec;l TpeX(i)a?)HOC MAar"HuTHOC I10JIC.
PaCCManI/IBaeMLIe BOIPOCHI: HonyquI/Ie Bpalaromeroca MarHuTHOTo nonﬂ.HynLcnpylomee MariuTHOC
rroJie.CriocoObl MOJYYCHUA Bpallaromerocsd MarHuTHOI O noJist

12

Metoa cUMMETPUYHBIX COCTaBIsOmMUX. MeTon cumMerpudHbix coctasisitonux (MCC).
PaCCManI/IBaCMLIe BOIIPOCHI: OCHOBHEBIE TTOJI0KEHUS METOZAAa CUMMCTPHUYHBIX COCTABJIAIOIINX.
COHpOTI/IBHCHI/IH CXEM 3aMCUICHUS JId TOKOB pa3IMYHbIX HOCJIGZ[OBaTeJ'ILHOCTeﬁ.BI/IZ[BI HECUMMCTpPHHU B
TpeX(baSHI)IX Ie1sx. Pacuér METOAOM CUMMETPUYHBIX COCTABIAOMUX HETIU ¢ HCCUMMETPHUYIHBIM
Y4aCTKOM B nuHun. Pacuér METOAOM CUMMETPUYHBIX COCTABIAOMIUX LEIIN C CHMMeTpH‘IHOﬁ

Harpy3Koi IpU HECUMMETPUU IUTAIOLIEr0 HAIPSKEHUS.

13

HeCI/IHYCOI/II[aHBHOG HaIIpsAKCHUE U TOKH B TpeX(l)aBHBIX CCTAX

PaccmarpuBaembie Bonpockl: MakcuMaibHbIE, JSUCTBYIONINE U CPEIHUC 3HAUCHHUS
HECHHYCOMIANBHBIX mepuoandecknx DJ]C, HanpspkeHMA 1 TokoB. HecrHyconnaapHbIe KPUBBIE C
nepuoIudecKkoi orudatomiein. Pacaer neneit ¢ HecuHycongansHeIMU niepuoandeckumu DJ1C,
HaNpsDKEHUSIMH U TOKaMU. MOIITHOCTS B IIETIH HECHHYCOMIAIBHOTO ToKa. BrIcIne rapMOHUKH B
Tpex(a3HbIX [ETsIX.

14

Lemnu ¢ pacnpenen€HHbIMU TapAMETPAMH.

PaccmarpuBaemble BOIPOCH!: Y CTAHOBUBILIUNCS TAPMOHUYECKUN PEKUM OJHOPOIHOM nuHuu.berymue
BOJIHBL. PE&XXMMBI OJTHOPOHOI JIMHUU NPU TAPMOHUYECKHUX HANPSHKEHUAX U ToKax. OgHOpoIHAs THHUA 63
uckaxxeHuit. OTHOpoIHAs JIMHKS 0€3 TOTePh NPU rApMOHHYECKUX HAMIPSHKEHUSIX

1 Tokax.Pexxumpl oxHOpoHOH HHUK 6e3 noTteps.[lepexoaubie nporecch B OHOPOAHBIX JINHUAX 0e3
notepb. BkitoueHne ogHOpoaHON TMHNY O€3 MoTeph Ha MOCTOSHHOE HanpsbkeHne. OTpaxeHne 1
MPEJIOMIIEHHE BOJH B OJIHOPOAHBIX JIMHUAX O€3 MOTeph.

15

Henuneinsie nenu.

PaccmarpuBaemblie Borpochl: HennHeliHble pe3ncTUBHBIE 371eMEHThI. PacueT Hepa3BeTBIEHHONH MarHUTHOM
uenu.Pacuer pa3BeTBiaeHHON MarHUTHOU Lenu.Pacder uenei ¢ TMHEHHBIMU U HEJTUHEHHBIMU
WHIYKTUBHBIMU 3JieMeHTaMu. HennHeiHble eMKOCTHBIE 371eMEHThl. MeTO 1 3KBUBaJIEHTHBIX
cuHycou.Pe3oHaHCHbIE sIBIEHUS B HEJIMHEWHBIX 1ensax.llepexoqHpie nporeccsl B HEMMHENHBIX LEMnaxX

16

SJICKTPOMaF HHUTHOC II0JIC. 9J’ICKTpOCTaTI/I‘-ICCKOC I10JI1€

PaccmarpuBaembie Bonpochl: OCHOBHBIE YPABHEHUS 3JIEKTPOMArHUTHOTO MOJISL. DJIEKTPUUECKOE T0JIe
3apsHKEHHON OCH OTpe3Ka. DIIEKTPUUECKOE MoJIe ABYX Pa3HOMMEHHO 3apsHKEHHBIX OCeil. DIeKTpruyecKoe
0JIe ¥ eMKOCTh CUCTEMBI LIMJIMHIP-TFIOCKOCTh. DNEKTPUYECKOE 10JI€ U eMKOCTh JIBYXIIPOBOJHOM
JIUHUH. DJIEKTPUUECKOE MOJIE M eMKOCTh KOAKCUAIbHOTO

kabensi. OCHOBHBIEC ypaBHEHUS DJIEKTPUIECKOTO TIOJIsI B IPOBOJISIIIIEH Cpee.

17

MarsuTHoOe I0JI€ TOCTOSHHOI'O TOKA. CI/IJ'Ia, ﬂeﬁCTBYIOHlaﬂ Ha MPOBOJHUK B MAarHUTHOM
ITOJIC.

PaCCManI/IBaeMHe BOIIPOCHI: OcHOBHEBIE YpPaBHCHUA MAaroHuTHOTO I10JIA IIOCTOSIHHOI'O TOKA. BCKTOpHBIﬁ
nOoTCHIHAJI MaroHuTHOIO I10JI4.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

18

IIepemeHHOE 3EKTPOMArHUTHOE M0JIE. Y paBHEHUsI MakcBesua.
PaccmarpuBaemblie Bonpocsl: YpaBHeHne MakcBeia U TeopeMa Y MoBa-l[0MHTHHTa B KOMIUIEKCHOM
tdhopme. PacipoctpaneHue ayiekTpoMaruuTHEIX BoTH.[ToBepxHOCTHBIN 3 deKT.

19

[TonynpoBOIHUKH.

PaCCManI/IBaeMI:Ie BOHpOCLI:BI/IHLI MMPOBOAUMOCTHU HOHprOBOHHI/IKOB.3HepF€TI/I‘{eCKI/Ie 30HBI
TOJTYTIPOBOTHIKA. DJIEKTPOIIPOBOIHOCTH IOTYTIPOBOIHUKOB. BobTaMnepHbIe XapaKTePUCTHKN KOHTAKTOB
MeTaJll — NOJyNpOBOIHUK. bapbepHast eMKOCThp-n nepexoa.

20

[ToaynpoBOAHUKOBBIE THO/BI.
PaccmaTpuBaemble BOpocChl: BubI MOMypOBOAHMUKOBEIX JHOA0B.BeipsamuensHble. IMITynbCHBIE.
Crabumutponsl. {nons! Illortku. Bapukans. TyHHeNbHBIE M 00pallleHHBIE THO/IBL.

21

bunonspHselil TpaH3UCTOP.
PaCCManI/IBaeMI:Ie BOHpOCLI:TpI/I CXCMBI BKIIFOUCHUA TpaH3I/ICTOpa.LIaCTOTHLI€ CBOMCTBA 6I/IHOJ'I$IpHOFO
TpaH3ucTopa. TUITbl OUMOJIIPHBIX TPAH3UCTOPOB. T €XHOIOTHH U3rOTOBJICHUS TPaH3HCTOPOB.

22

Tupucropsl
PaccmaTpuBaemble Bonpochl: Pu3HdecKne MPOLIEecchl 1 OCHOBHBIE ITAPAMETPhI TUPUCTOpA. JJHHUCTOPHI.
CHUMHCTOPBI.

23

IToneBnbie TPaH3UCTOPHLI.
PaccmarpuBaemslie Bonpocsl:I1osieBbIe TPaH3UCTOPEI € YIIPaBJLIIOIIMM p-nh epexonoM.llonessie
TPaH3UCTOPBI C U30JIUPOBAHHBIM 3aTBOPOM.

24

I/IHTeraJ'ILHBIe MHUKPOCXCMbI
PaCCManI/IBaeMHC BOIIPOCHI: OCHOBEI MI/IKpOBJ'IeKTPOHI/IKI/I.TOHOJ’IOFI/I?[ 9JICMCHTOB HHTeraJ'ILHOfI
I/IH)KGKI_II/IOHHOI\/’I JIOTUKHU. AHAJIOTOBBIC HWHTCIPAJIbHBIC CXGMBI.OHepaLII/IOHHLIe YCUIIUTCIIA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

o/

HaumenoBanue 1abopatopHbIX paboT / KpaTKOe CoAepKaHNE

3KCHepI/IM€HTaHBHa$I IMMPOBEPKA HEKOTOPBIX METOJOB pacyeTa JICKTPUUCCKHUX uenef/i
B xone mabopaTtopHOii pabOTHl paccMaTpUBAINCH CIIEAYIONIHE BONPOCH: [IpoBepka OCHOBHBIX METOJIOB
pacdera dJIeKTpUYECKHX Iierneil. MeTo bl pacueTa 3MeKTpruueckux renei. [ [puHmmm u meTos
HasokeHus. Teopema 00 SKBUBaJICHTHOM T'€HEpaTope.

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

H pCaKTUBHOI'O COHpOTI/IBHeHl/If/'I.

B xoze BoImonHEHUs 1a00paTOPHON pabOThl pacCMaTPUBAINCH CIIEAYIOIINE Bonpockl: ViccinenoBanne
YCTaHOBHBIIHMXCS IPOLIECCOB, SIBICHNS PE30HAHCA U YAaCTOTHBIX XapaKTEPHUCTHK B IETIIX CHHYCOUIAAIBHOTO
Toka. [TocTpoeHne BeKTOPHOH JrarpaMMBbl HAIPsHKEHUH TSI TOCIIEI0BATENILHOM 1eTH.

L[CHI/I O,Z[HO(I)BBHOFO CUHYCOHUJAJIbHOT'O TOKA. HapaJ'IHCJ'IBHOC COCANHCHHUEC aKTUBHOI'O U
PCAKTUBHOT'O COHpOTHBJ’IGHHﬁ.

B xoze BemonHeHNs 1a00paTOPHOI paboTH paccMaTPUBAIIUCH CEIyoNINe Bonpockl:Onpenensercs
KOMIUIEKCHOE COMPOTUBIICHHUE IIETIH 110 MOKa3aHUSIM BOJIBTMETPA, aMIIepMETpa U BaTTMeTpa. [loctopoeHue
BEKTOPHOM JMarpaMMbl TOKOB IS ITAPAJUICIBHOTO KOHTYA.

HccnenoBanue sBlieHNE pe30HAHCa B MapaJJIENIbHON 3JIEKTPUUYECKON 1IenH (Pe30HaHC
TOKOB)

B xone npoBenenns 1abopaTopHOH pabOTHl pacCMaTPUBAIOTCS CIIEAYIOLIE BONpockl:OnpeenieHne
K023 puneHToB TpaHcHOpMAIH BEIUIHH NOTPEITHOCTEH TpaHC(HOpMaTOPOB TOKA.
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HccenenoBanue 3JIEKTPUYECKUX LIETIEN CO B3aUMHOM MHAYKTUBHOCTBIO

B xozie BbIOTHEHUS 1a00paTOPHON pabOThl PACCMATPUBAIOTCS CIICAYIOIHE BOIPOCHL:
B3aI/IMOI/IH,HyKTI/IBHOC COHpOTI/IBJleHI/Ie.PaC‘-IeT SJICKTPUICCKUX ueneﬁ C B3aUMHOM WHAYKTHUBHOCTBIO.
OILHOI/IMGHHLIG 1 pasHOMMCHHBIC 3aKUMbI UHAYKTHBHO-CBA3aHHbIX KaTYHICK. Pacuer QJICKTPHUUICCKUX
ueneﬁ C B3aMHOM UHAYKTHUBHOCTBIO.

IIepexoaHbIe TPOLECCHI B MTOCIEA0BATEIbHBIX LEISIX

B xoze BbImOMTHEHUS 1a00paTOPHON pabOTHI pacCMaTPUBAINCH CIEAYIOIUE Bonpockl: [lepexonubre
PEeXUMBI BO3MOXKHEI B Ilend R, L, C B 3aBUCHMOCTH OT BHIa KOPHEH XapaKTEPHCTUICCKOTO
ypaBuenus.VccnenoBanue nienu R, L. Mccnenosanue nenu R, C. Vccnenosanne nermu R, L, C.

HccnenoBanue Tpexda3Hoi 1enu, COeAMHEHHOMN 3BE3/101.

B xozie BbIOTHEHUs! 1a00paTOPHON paboThl pacCMaTPUBAINCH CIEAYIOIIUE BOIPOCh: O3HAKOMIIEHHE C
pacopeacicHueM HaprI)I(eHI/Iﬁ U TOKOB B Tpexq)amoﬁ LCIIu, COG[[I/IHCHHOﬁ SBe3ﬂ0ﬁ, npu paBHOMepHOﬁ u
HepaBHOMEPHOH OJIHOPOAHOW Harpyske (a3 Mpy HaJIMYMU M OTCYTCTBUH HYJIEBOTO IPOBOJA U
HEOJHOPOJHOM Harpy3ke. BrlsCHEeHUE BIMSHMS HYJIEBOIO IIPOBOJA B YETHIPEXIIPOBOAHON CUCTEME IIPU
HEpaBHOMEPHOU Harpyske (a3 Ha (pa3HbIC HAIPSHKCHUS U TOKH.

HUccnenoBanue TpexdazHon 1enn,COeAMHEHHON TPEYTOIBHUKOM.

B X0A€ BBITIOJTHCHHUA na60paT0pH0ﬁ pa60TLI pacMaTpUBAIIUCH CICAYIOMINEC BOIMIPOCHI: 3HAKOMIJICHHUE C
pacripeieiecHieM HapsDKEHUH U TOKOB B TpeX(ha3HOU IeTIH, COSINHECHHON TPEYTOJILHIKOM, TIPH
paBHOMEpPHOW M HEPAaBHOMEPHOMN OJHOPOAHON Harpyske ¢as.

qupreXHOJ'IIOCHI/IK.

B xoze BhInoIHEHUS 1a0paTOpHOIl paboTHl pacCMaTPHUBAIKCh CIIEAYIOIIUE BOIPOCHL: XapaKTepUCTUUECKUE
napaMeTpbl YeTHIPEXIONIOCHUKA. PexXHMBI pabOThI YETHIPEXOIIOCHIKA. MeTOIbI NPUMEHEMBbIE JIJIs
TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO

ompeneneHus K03 PUIHESHTOB.

10

W3yueHne MarHuTHBIX LETIen

B xoze BbIosTHEHUS 1a00paTOPHOH pabOThl PACCMaTPUBAINCH CIEAYIOIINE BONIPOCH!: V3yunTh
yCcTpoicTBO MILTHBeOepMeTpa. HayunTbesa u3amepars MarHUTHBINA OTOK. IIpoBepuTs BIMsTHNE
BO3/YIIIHOTO 3a30Pa U MAarHWTHBIX UIYHTOB HA MATHUTHOE CONPOTUBJICHUE LIETIH.

11

I/ICCJ'IGI[OBaHI/IC ,Z[JIHHHOﬁ JIMHUU B CTAlTMOHAPHOM PEIKHUME.

B xoxe BeImoaHeHHs 1a60paTOpHO pabOTHI paccMaTPUBAIOTCS CIEAYIOIINE BOpockl: MccnenoBanue
pPEeXHUMa CTOSYHMX BOJH MIPH TAPMOHUYECKOM BO3AeHCTBIH. VI3ydeHe CTallHOHAPHBIX PEKIMOB PaOOTHI
JUTMHHOHN TMHAUH (IIETTH ¢ pacIpeelicHHBIME MapaMeTpaMu) P TapMOHIHYECKOM BO3/ICHCTBHH.

12

HccnenoBanue JIMHHON JIMHUU B IEPEXOJHOM PEXKUME

B xoze BoImoHEHUs 1a00paTOpHON pabOThl pacMaTpUBAIIMCE ClIeYyIOMTe BONpock: OcuuiorpaMMa
BXOJIHOTO UMITyJIbca. OcumiorpaMma nepexoHoro npouecca. OcuiorpaMMa KOpoTKOro 3aMbIKaHUs Ha
BBIXOJIE.

13

MarauTHoe moJs QJICKTpOMArHuTa IoCTOSAHHOTO TOKa

B xoze BeImonHeHust 1a00paTOpHOM paboTHl paccMaTpUBAIUCH cieaytomnre Bonpockl: [locTpoenue rpadux
MarHMTHOHM WHJIyKIMH B 3aBUCHMOCTH OT PacCTOSIHHUS JI0 sSipMa Ha OCH CUMMETPHH dJeKTpoMaraura.Pacuer
MarHMTHOTO MOJISI IO 3aKOHY IOJIHOTO TOKA.

14

Huon

B xozie BbIOTHEHUS 1a00paTOPHON pabOThl pacCMaTPUBAINCH CIEAYIOIINE BOIIPOChl: BpeMeHHbIe
III/IanaMMBI HpOHeCCOB, HpOTeKaIOH_U/IX HpI/I BaHI/IpaHI/II/I HOHprOBO}lHI/IKOBOFO auonaa. 33BI/ICHMOCTB
OGapbepHON EMKOCTH TOJYIIPOBOAHUKOBOTO AMOJIa OT BEIMYUHBI 00paTHOTO HaNpspKeHUs. BonbraMmepHast
XapaKTepUCTHKa cTabuuTpoHa. VccienqoBanre TUHAMHYECKHX XapaKTEPUCTUK JTUOJIOB.

15

Tupucrop

B X0A€ BBITIOJTHCHHUA na60paT0pH0171 paﬁOTLI paccMaTpuBaAJINCh CICAYOIINE BOIIPOCHI: I/ICCJ'IC,HOBaHI/Ie
npsiMOi BeTBH THpHcTOpa.MccnenoBanue oopaTHON BeTBU THpUCTOpa. BosbT-aMnepHas xapakTepucTHKa
JAUHHUCTOPA.




/o
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bunossApHbBI TpaH3UCTOP

B X0A€ BBITIOJTHCHUA J'Ia60paTH017[ pa6OTLI pacCMaTpuBaJINCh CICAYIONIUE BOIIPOCHI: I/ICCHCIIOBaHI/Ie
PCKHUMOB pa60TLI 6I/IHOJ'I$IpHOFO ’I’paH3I/ICTOpa.PaC‘~IeT CTCTICHU HACBIIICHU TPAH3UCTOPA. Cusarue
ceMeiicTBa BXOJHBIX XapAKTCPUCTUK ITPU NOCTOAHHO HAIIPAKCHUU UKD. Cusatue BBIXOOHBIX
XapaKTCPpUCTHUK PU MMOCTOAHHOM TOKE 0a3kl.

17

IToneBoii Tpan3ucTop

B xope BeimonHeHNs 1a00paTOPHOI pabOTH pacCMaTPUBAIOTCS CIEAYIONIIE BOIPOCH: VccienoBaHme
BOJIbTAMIIEPHBIX XapAKTEPUCTUK PA3IMYHBIX BUAOB [IOJIEBBIX TPAH3UCTOPOB.BBIXOJHBIE XapAKTEPUCTUKHI
MIOJICBOTO TPAH3HUCTOpA C P-h TepexooM. BoiapramnepHbie XapaKTepHCTHKH MOJIeBoro Tpanzuctopa MOII
THIIa CO BCTPOCHHBIM N-KaHaJIOM.

18

HccenenoBanue JIOrM4eCKO HHTETPaibHOM MUKPOCXEMBI

B xo/ie BBIIOTHEHUs 1a00paTOPHON pab0Thl pacCMaTPUBAINCH CIIEAYIOIIUE Borpockl: OnpeneseHne
JIOTUYECKUX OIlepaluil, BBIIOJIHIEMBIX IIOJYIIPOBOJHUKOBOM MUKpocxeMoil. MccnenoBanue BXOOHOU U
IpSAMOM MepeaaTouHON XapaKTePUCTHK JIOTHYECKO MOTyIPOBOAHUKOBON MUKpocxeMbl. OnpeseneHue
MOIIIHOCTH, TIOTPEOIIIEMOH JIOTHUECKOI MTOTYIPOBOTHUKOBONH MUKPOCXEMOM.

19

OCHOBBI MUKPO3JIEKTPOHUKH.
B xoze BoImonHEHUS 1a00paTOPHON pabOThI pacCMaTPUBAINCH CIEAYIOIINE BONPOCH: DyHKIIMOHATbHAS
MHUKpOUIEKTpOHUKa. CO3/1aHNE aKTUBHBIX M ITACCUBHBIX 3JIEMEHTOB MHUKPOCXEMBI.

20

Ycunurenu HaIIpPsAXKCHUA.

B xoze BeImonHeHN 1a00paTOpHON PabOTH pPaCCMATPUBAIIUCH CIIECAYIOIINE BOIPOCH: PeXUMBI paboTHI
YCUIIMTENBHOTO Kackana: A, B, AB. O6partnas cBs3s (OC) B ycmutensx, Buasl OC. IlpuHnunuansHas
CXeMa yCHIIUTENs Ha OUIIOPHOM TPAH3HCTOpE, Ha3HAUCHHE

3JIEMEHTOB CXEMBI.

21

Ycuaurenu MOIIHOCTH.
B xope BeImonHEHNS 1a00paTOPHOM pabOTH pacCMaTPUBAIUCH CIEIYIONIHE BOIPOChl: OIHOTAKTHBIA U
,HByXTaKTHBIfI BLIXO,I[HOI71 KaCKaJbl yCI/IJ'IeHI/IH. Pa60Ta CXCMBI B pe)KI/IMe B

22

['eHepaToOpbl TAPMOHUUYECKUX KOJICOaHHIA.

B xoze BbImonHEHUS 1a00paTOPHOH pabOTHl PACCMATPUBAINCH CIEAYIOLIUE BOIIPOCHL: Y CIIOBUS
CaMOBO30Y>KI€HHS aBTOT€HEPATOPOB!

6ananc ¢a3 u ammntyn. Asroreaeparopsl LC- u RC- Tuma: cxemsbl, 0co0eHHOCTH ()yHKIIMOHHUPOBAHHMS.

23

Crabunuzatopsl HapsXKEHUS U TOKA.
B xope BeImonHEHMS 1a00paTOPHOM pabOTHI pacCMaTPUBAIUCH CIIEIYIONINE BOIPOCHl: CTa0MIN3aTOPHL:
napaMeTpuIeCKUC 1 KOMIICHCAIIMOHHBIC.

24

Hpeo6pa30BaTeJ1H HaIpsKCHUA U 4aCTOTHL.
B xone BeImoHeHHs 1a60paTOpHO pabOTHl pacCMaTPUBAIUCH CleAYIONNe Bonpochl: OcoOeHHOCTH
HMITYJIbCHBIX METOJOB PErYJIMPOBaHUsI IOCTOSHHOTO HANPSIKEHYsI. TUPUCTOPHBIE PETYIISTOPbI

[IpakTrueckue 3aHATHS

/o

TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE

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

B xoae npoBeeHus IPakTUYECKOTO 3aHATHS PACCMAaTPUBAIINCH CIEAYIOIINE BOTPOCHI:
IlocnenoBarenpHOE, NApaUIEIbHOE U CMEIIAHHOE COEAUHEHUE IPOBOAHUKOB. PacueT ajneKkTpuueckux
Tenei MoCTOSTHHOTO TOKa METOJIOM. SKBUBAJICHTHBIX TIPE0Opa30BaHUM:

MGTOH KOHTYPHBIX TOKOB. MeTO}I HAJIOXCHUS. BXOJIHBIG 1 B3aMMHBIC ITPOBOJUMOCTH.
B X0A€ NPOBEACHHUA NPAKTUICCKOI'O 3aHATHUSA paCCMATPUBAJIUCH CICAYIOMINE BOIIPOCHI: HOpHI[OK pacuera
3J'I€KTpPI‘I€CKOfI nen METoA0M KOHTYPHBIX TOKOB 1 METOAOM HEUIO)KGHI/IH.OHPCJIGIIGHI/IG BXOAHBIX U
B3aMMHBIX HpOBOIlPIMOCTCﬁ BETBEI CXCMEL.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

3 |Meron y3/10BBIX TOTEHIIMATOB. MeTo 1ByX y370B. bananc MomiHocTeH.
B X0o4€ NpOBCACHUA NPAKTUICCKOT'O 3aHATHUA paCCMAaTPUBAJIUCH CICAYIOMINUE BOIMIPOCHI: €TOJA ABYX Y3JI0OB
ABJIACTCA YaCTHBIM CJIy4aeM METO/Ia Y3JIOBBIX MMOTCHIIUAJIOB. Pemenue 3a1a4 B IporpamMme mathcad.

4 |Pacyer mpocTeHIMX 1erneld CHHYCONAIaIbHOTO ToKa. [locTpoenne mpocTenmmx
BEKTOPHBIX TUArPAMM.

B xone npoBeneHs NPaKTUUCEKOr0 3aHATHs pacCMaTPUBAIOTCS CIEAYIOLINE BOIIPOCHL: PacueT TMHEHHBIX
3JIEKTPUUYECKUX LIeTIeH CUHYCOUAANBHOTO TOKa. [locTpoeHue TpeyrojibHUKOB HAaPsKEHUH,
COTIPOTHBIICHUHA W MOIITHOCTEH IS JTF000H e CHHYCOUIATBFHOTO TOK

5 |CuMBOIMYECKUN METOJ pacyeTa Ieneil CMHYyCOUJalbHOTO TOKa.
B X0o4€ NpOBCACHUA NPAKTUICCKOT'O 3aHATUA paCCMaTPUBAJIUCH CICAYIOMINEC BOHpOCLIZCMBOJ'H/I‘-IeCKI/Iﬁ
METOM pacyeTa ueneﬁ CHHYCOHJAJIbHOTO TOKAa C MPUMECHCHNEM KOMIUJICKCHBIX YHUCCII. TeopeMa 317mepa.

6 |Pe3onanc HampsokeHuii. Pezonanc TokoB

B X04€ NPOBCACHUA NPAKTUICCKOT'O 3aHATHA paCCMaTPUBAIOTCA CICAYOIIUE BOIIPOCHI: YacToTHbIE
XapaKTCPUCTHUKH PEC30HAHCHBIX ueneifl. PeaktuBnbIC COIIPOTUBJICHUA U TPOBOAUMOCTH OTACIIbHBIX
Y4acCTKOB ].ICI'[I/I.HOCTPOGHI/II/I BCKTOPHBIX AUAarpaMm Ajis1 pe30HaHCHBIX I_[eHeﬁ.

7 |Pacder pa3BeTBICHHON LIETTH CHHYCOMAAIIBHOTO TOKA C B3aUMOUHIYKITUEH C
MOCTPOEHHUEM BEKTOPHOM JMArpaMMbl TOKOB U TOMOTPa(PUUECKON TUarpaMMbl
HanpsHKeHUH

B X04€ BBIITOJHCHUA MMPAKTUYCCKOI'0 3aHATUA paCCMaTpUBAINCh CICAYIONHUC BOITPOCHI: PacueT cioKHBIX

Leney ¢ B3aMMHOM UHAYKIMEH. PacdeT MMHEHHBIX Lenell ¢ B3aMMHOM HHAYKTUBHOCTBIO IIPU
FapMOHUYECKHUX TOKAX.

8 |Pacuer HeIMHENHBIX IENEH HOCTOSIHHOTO TOKA

B xope mpoBegeHUs MPaKTHYSCKOTO 3aHATHA PACCMATPUBAIOTCS CIEAYIOIIHE BOTIPOCHL: I padrraeckuii
METOA aHaJInu3a HEIUHENHBIX ueneﬁ ITIOCTOSAHHOI'O TOKa.rpa(bI/I‘ICCKI/Iﬁ MCTOZ pacyeTa uer{eﬁ (¢0)
CMCIIaHHBIM COCIUHCHUEM HEJIMHENHBIX 3H€M€HTOB.3J’I€KT})I/I‘ICCKOC COCTOSIHME HEJIMHEWHBIX uer{eﬁ
OITUCBHIBACTCA HAa OCHOBAHUHU 3aKOHOB KI/IpXFO(I)a.

4.3. CamocrosiTenbHas paboTa 00y4aroIHuXCs.

/ Buna camocrositensHOM paboThI
/11

1 |[ToaroTroBUTHCS K JIEKIIMOHHBIM 3aHSATHAM, U3y4yasi OCHOBHYIO JINTEPATYpPy IO
JUCIUTUIUHE.

IToaroroBka k HpOMG)KWO‘-IHOﬁ aTTeCTalu.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. TlpumepHbIN IEpEUCHb TEM PAaCUETHO-TPAPUIECKUX padoT

[TpousBecTu pacyeT dAESKTPUUECKON IIEMU TOCTOSHHOTO TOKA 10 BapHaHTaM.
OnpenenuTh TOKA B BETBAX OJJICKTPUYCCKOW IIEMH W BBIMOJHUTH OallaHC
MOIITHOCTEH.

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

9. R1=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

PaccuutaTh (ha3HbIC TOKM HArpy3KH, IMHEWHBIC TOKHU, HAMPSOKEHUS Ha (pazax
Harpy3ku, aKkTUBHYIO MOIIHOCTb, Pa3BUBAEMYIO0 T'€HEPATOPOM MU MOTPEOIIEMYIO
Harpy3koi B Tpex¢a3HOu CeTH.

1. Un=380 B Rn1=10 Om; Xn1=3 Om; R=20 Om; XL=5 Om; XC=15 Om.

. Un=346 B Rn=0 Om; Xui=4 Om; R=18 Om; XL=15 Om; XC=5 Om.

. Un=220 B Ra1= 0 Om; Xi1= 6 Om; R=10 Om; XL=8 Om; XC=0 Om.

. Un=380 B Ri1=4 Om; Xi1= 8 Om; R=12 Om; XL=0 Om; XC= 6 Om.

. Un=173 B Rn= 3 Om; Xu= 0 Om; R=15 Om; XL= 10 Om; XC= 0 Om.

. Un=380 B Ri1=5 Om; Xi1= 0 Om; R=16 Om; XL=0 Om; XC=10 Om.

. Un=220 B Riu=3 Om; Xn=7 Om; R=20 Om; XL= 12 Om; XC=2 Om.

. Un=346 B R1=9 Om; Xii= 10 Om; R=22 Om; XL= 10 Om; XC= 0 Om.

. Un=173 B Riu= 12 Om; X=9 Om; R=25 Om; XL=0 Om; XC= 15 Om.
10. Un=220 B Rn=10 Om; Xn= 10 Om; R= 30 Om; XL=20 Om; XC= 5 Om.
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5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).
Ne
/I

bubnuorpaduueckoe onucanue Mecro nocryna




ATtabekos, I'. U. TeopeTnueckue OCHOBBI
AJIEKTPOTEXHUKU. JINHEHHBIE SJIEKTPUUECKUE LICTIH :
yueOHoe mocobue st By3oB / I'. . AtabekoB. — 11-
e u3x., crep. — Cankrt-IletepOypr : Jlanp, 2024. —

URL:
https://e.lanbook.com/book/399167
(mara obpamenus: 16.10.2025). —
Pexxum noctyna: ayig aBTopus.

592 ¢. — ISBN 978-5-507-49672-3. — Teker : HOTBIOBATEICH.
AJICKTPOHHBIN // JIaHb : AEeKTPOHHO-OMOINOTEYHAS

cucrema. 2024

Ajipanersiv, B. C. DiekTpoTeXHUKa U JICKTPOHUKA. URL:

DnexTpoTexHuka : yaeoHoe nocobue / B. C.
AlipanetsH, B. A. Paiixept. — HoBocubupck :
CI'YIruT, 2022. — 84 ¢. — ISBN 978-5-907513-21-
1.

https://e.lanbook.com/book/317594
(mara oopamenus: 19.07.2025). —
TeKcCT : ANeKTPOHHBIH.

CxopuskoB, B. A. O06mast 351eKTpOTEXHUKA U
AJIEKTPOHUKA : y4eOHUK J171s By30B / B. A.
CkopHsikos, B. SI. ®ponoB. — 4-e uzna., crep. —
Cankr-IlerepOypr : Jlans, 2025. — 176 c. — ISBN
978-5-507-53385-5.

URL:
https://e.lanbook.com/book/485120
(marta obpamenns: 19.07.2025). —
TeKcT : ANEeKTPOHHBIM.

DNEKTPOTEXHHUKA B YIPAKHEHUSIX U 33][a4aXx :
yuebHoe ocooue / E. Y. Anrasun, B. B. bornanos,
O. b. JlaBbinenko [u np.]. — HoBocubupck : HI'TY,
2021. — 94 ¢. — ISBN 978-5-7782-4365-1.

URL:
https://e.lanbook.com/book/216116
(marta obpamenuns: 15.06.2025). —

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

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

Uepnsimos, H. I'. Obmias snekTpoTexHuKa : yueOHOoe
nocobue / H. I'. Yepnsimos, T. FO. JlopoxoBa. —
Tam6boB : TIT'TY, 2018. — 84 ¢. — ISBN 978-5-8265-
1861-8.

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

Adanacees, A. 0. TeopeTnueckre 0OCHOBBI
ANIEKTPOTEXHUKH : yueOHoe rmocodue / A. 1O.
AdanaceeB. — Kazans : KHUTY-KAMH, 2020. — 276
c. — ISBN 978-5-7579-2459-5. — Texkcr :

URL:
https://e.lanbook.com/book/264827
(mara obparmenus: 16.10.2025). —
Pexxnm AO0CTYyIIa: AJIsk aBTOPU3.

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

OCBOEHUU JUCUUILUIUHBI (MOYJIA).

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH

1.Odurmanpasiii cadt PYT (MUUNT) (https:/www.miit.ru/).
2.0¢ummansheiil caiit OAO «PXK» (https://www.rzd.ru/).
3.HayuHo-Texuuueckas oudimoreka PYT (MUUT) (http:/library.miit.ru/).

4. O6pazoBarenbHas mwiatdopma «FOpaiit» (https://urait.ru/).



5.25eKTpOHHO-O0UO IO TeUHAS cucrema U3/IaTeIhCTBA «JlaubY
(http://e.lanbook.com/).

7. IlepeuyeHb JHUIEH3UOHHOTO H  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTLTAHBI (MOIYJIs).

1. «SAunexc bpayszep»

2. Oneparmonnas 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 — Marematuka, Wolfram Mathematica)

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIHUILTHHE (MOIYJIIO).

VYyeOHble ayauTOpUU AJisI MPOBEICHHUS YUYEOHBIX 3aHATHM, OCHAILCHHbBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000PYy10BaHUS.
9. ®opMa NpoMeKyTOUHOW aTTECTAIUU:

3auert B 4 cemecTpe.
DK3aMeH B 5 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHOYHbIE MAaTEpUAIIBI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON

aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

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

CorJyiacoBaHo:

3aenyrommii kadeapon DulJl
3aenyromuii kaheapoit DT

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

B.B. BosubiHiieB

O.E. IlynoBukos
M.B. llleBnrorun

C.B. Bonoaun



