MUHHUCTEPCTBO TPAHCIIOPTA POCCUVICKOMN ®EJEPAIIANA

OEJEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCUMCKHUU YHUBEPCUTET TPAHCIIOPTA»

(PYT (MUUT)

/ Pabouas nporpamma AUCHUILTHHBI (MOIYIIS),

KaK KOMIIOHEHT 00pa30BaTeIbHOI IIPOrpaMMBbI
BBICILIET0 00OPA30BaHUSI - IPOrPAaMMBI CIIEIIMATUTETA
10 CHEeNUaTbHOCTH
23.05.03 [MToaBKHOM COCTAB JKEJIE3HBIX J0POT,
yTBEpPKJIEHHOI nepBbiM npopexktopom PYT (MUUT)
TumonunbsM B.C.

N

\

J

PABOUYASI MPOTPAMMA JUCLMILJIMHBI (MOIYJIS)

CrennaibHOCTh:

Coenmann3aims:

dopma oOydeHUS:

JJIEKTPOTEXHUKA U 3JICKTPOHUKA

23.05.03 IToaBMKHOM COCTaB JKEJIE3HBIX JOPOT

BBICOKOCKOPOCTHOM HA3EMHBIN TPAHCIIOPT

Oynas

PaGouast mporpaMma JUCIUIUINHEL (MOIYJIs) B BUE
9IEKTPOHHOTO JOKYMEHTA BEITPYKEHA U3 eIHHOI
KOPIIOPAaTUBHOU HH(OPMAILIMOHHON CHCTEMBI YIIPABICHUS
YHUBEPCHTETOM H COOTBETCTBYET OPHIHHAILY

[IpocTas anexTponHas noanuck, Beiaannas PYT (MUUT)
ID noanucu: 3221
IMoanucan: 3aBexyroumii kadenpoii [llesntorun Makcum
BaneprseBuu
Jlara: 28.05.2024




1. O0mue cBeaeHus 0 JUCHUILTUHE (MOYJIE).

[enbto n3ydeHUs QUCHUIIIAHBI « DJIIEKTPOTEXHHUKA U ANEKTPOHUKA» SBISETCS
OCBOCHUE TEOPETHUUYECKUX OCHOB DIJIEKTPOTEXHHUKHU, MPUOOPETEHHE 3HAHUU O
KOHCTPYKUHMSAX, TPUHLMIIAX JEUCTBHUSA, MapaMeTpax U  XapaKTEPUCTHUKAX
PAa3JIMYHBIX JJIEKTPOTEXHUUYECKUX YCTPOUCTB.

3agayaMu U3y4eHUs «ODJNEKTPOTEXHHKA U JJIEKTPOHHMKA» CTYJIEHTaMHU
SIBJISIFOTCSI:

- chopMupoBaTh TpEACTAaBIECHUM O COBOKYITHOCTH TEOPETUUYECKUX U
MPAKTUYECKUX 3HAHUM B 00JIACTH DJICKTPUUECKUX 1ETICH;

- HapaOoTaTh y4eOHbIE TPUEMBI U METO bl AHAJIM3A TUIIOBBIX JICKTPUYECKUX
LICTICH

- OCBOUTb OCHOBHBIC MPHUHIMUIBLI PAOOTHl AIEKTPUUYECKUX YCTPOHCTB U
Pa3IUYHBIX KOHCTPYKIIUNA TpaHCPOPMATOPOB;

- BBIpabOTaTh CTpAaTeTMHW TPUMEHEHHS PA3IUYHBIX METOJOB pacuera
AJIEKTPUYECKUX U MAarHUTHBIX LETEH;

- YCOBEPIIICHCTBOBATH MMOJYYEHHbIC yUeOHbIE HAaBBIKU, HEOOXOIUMBIE s
IIPOU3BOJICTBA PACUETOB MApaMETPOB TpeX(Ha3zHOM MEKTPUICCKOMN 1CTIH;

- Hay4YUThCS TPAKTUYECKOMY TIPUMEHEHHIO Oe30macHod paboThl ¢
AIEKTPOOOOPYIOBAHHUEM.

2. [Inanupyemsble pe3yabTaThl 00yUeHUs 10 AUCIUIUIUHE (MOIYIIIO).

[lepeuenp ¢dopMHUpyeMBIX pPe3yJlbTaTOB OCBOEHHUS 00pa3oBaTeNIbHON
mporpaMMBbl (KOMIIETEHITUH ) B pe3yIbTaTe 00yUYeHHS 1O JUCITUIIINHE (MOIYJIIO):

OIIK-1 - CnocoOeH pemaTe WHXEHEPHBIE 3aJaud B MPOodeCCHOHATHHOM
JESATEILHOCTH C HCIIOJIb30BAHUEM METOJ/IOB €CTECTBEHHBIX HAYK, MATEMAaTHICCKOTO
aHaIIM3a U MOJICITUPOBAHHSI.

OO0yueHnue 1Mo AUCIUIUTHHE (MOTYJII0) TPE/IOJIaraeT, 4To M0 €ro pe3yabTaTaM
oOyuyaromuiics Oyer:

3HarTh:

OCHOBHBIC TCOPETHYCCKHUE TIOJIOKEHUS OJJICKTPOTEXHHUKH, CBSI3aHHBIC C
MOJTyYEeHUEM DJICKTPUYECKON 2Heprum, e€ Irepeaadeid, pacupeIelicHHeM M
nmoTpeOJIecHneM, pacuyéToM U aHAJU30M YCTAHOBHUBIIMXCS M TIEPEXOIHBIX
AIICKTPOMArHUTHBIX MTPOIIECCOB B TUHEHHBIX M HEJTMHEHWHBIX AJICKTPHUSCKUX HETISIX
ONMM3KMX TI0O CTPYKTYpe H®  TapaMerpaM K  OJEKTPUYECKHUM  IIETsIM
ANICKTPUDHUITUPOBAHHBIX JKEIIE3HBIX JIOPOT IMTOCTOSHHOTO U IIEPEMEHHOTO TOKA

YMeTh:



IIPUMEHATH IIOJIyYECHHBIE 3HAHUS I pacdy€Ta U aHAJIM3a DJIEKTPOMAarHUTHBIX
IIPOLIECCOB B DJIEKTPUYECKUX LEIAX APYroro Ha3HA4YEHUs - HAlIpUMED, I CUCTEM
IEKTPOCHAOKEHNST METPOIIOJIINTEHOB, TOPOACKOr0 AJIEKTPUYECKOTO TPAHCIOPTA
(TpamBaii,  TpoyelOyc), IPOMBIIUICHHBIX  MOPEANPUATHA  TOPHOPYIAHOM
IIPOMBILIJIEHHOCTH.

Baagerts:

Brnagete ombiTOM omnpeneneHus MEPBUYHBIX MapaMETPOB AIECKTPUUYECKUX
LeNnel pa3IuyHOr0 HA3HAYEHUS, CO-CTABJICHUS PACUETHBIX AIEKTPUUYECKUX CXEM
(cxem 3ame-IIeHUs1), pacu€Ta BTOPUYHBIX (XapaKTEPUCTUYECKUX) IMa-pPaMETPOB
ATUX Lenel. BaaaeTrs onbITOM MPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIEOBAHUN B
AIEKTPUYECKUX HEMIX Pa3IUNYHOr0 Ha3HAYEHHUS.

3. O0beM TUCHUTUTHHBI (MOIYJIS).
3.1. O6mmas Tpy10€MKOCTh AUCITUTUIMHBI (MOIYJIs).

OO6mass TPyJIOEMKOCTh AMCIUIUIMHBI (MOIyJsl) cocTaBisieT 6 3.e. (216
akaJieMuueckux yaca(oB).

3.2. O6bem guctuuIUiiHBL (MOayssi) B ¢GopMe KOHTAKTHOH pabOTHI
oOydarommxcss C MeJarorudeckuMu  paboTHHKamMu W (WIK)  JTUIAMH,
NPUBJIEKAEMBIMH K peai3aiiii 00pa30BaTebHON MPOTrpaMMbI Ha MHBIX YCIOBUSX,
NpY TIPOBEJICHUH YISOHBIX 3aHSATHI:

KomuuectBo yacoB
Tun yaeOGHbIX 3aHATUN Beero Cemectp
Ned | Ne5
KonrakrHas paboTa mpu npoBeicHHN Y4eOHBIX 3aHATHH (BCEro): 112 64 48
B ToM uncie:
3aHATHSA TEKIHOHHOTO THIIA 48 32 16
3aHATHS CEeMUHAPCKOTO TUIIA 64 32 32

3.3. O6bemM muctuIUIHBL (MOAYJsl) B (GOpME CaMOCTOSTENHLHON pPabOTHI
oOydJarommxcs, a TakKke B (opMe KOHTAKTHOH pabOThl OO0ydYarOmMXCA C
MeJaroru4ecKuMu paboTHUKAMHU U (W) JTUIIAMU, TIPUBJIEKAEMBIMH K pPeaTU3aIiu
oOpa3oBaTeIbHOM TPOTpaMMbl HAa HWHBIX YCJOBHSX, TpU TPOBEICHUU
MPOMEKYTOUHOM aTTecTtaunu coctaisieT 104 akagemuyeckux yaca (0B).

3.4. Ilpu 0OyueHnu 1Mo MHINBHUIYATFHOMY Y4EeOHOMY TIJIaHY, B TOM YHCTIE TIPU
YCKOPEHHOM 00Yy4Y€HHH, OOBEM HUCLUIUIMHBI (MOJYJIsI) MOKET OBITh Pealn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSTEILHON pabOThl 00yJaronmxcs, a Takke B hopme
KOHTAaKTHON paboThl 00YyYaromMXCsl C MEJarornyecKuMu pabOTHUKaMU U (WJIN)




JMgamMu, MpHUBJICKACMbIMU K pCaIM3aluu O6paSOBaT€HBHOfI IporpaMMbl Ha MHBIX
YCJIOBUAX, IIPU IMTPOBCIACHUN HpOMe)I(YTOqHOP'I aTTeCTaluu.

4. ConepkaHue JUCHUILIAHBI (MOIYJIs).

4.1. 3aHITHA JEKIIUMOHHOTO TUIIA.

TemaTuka JICKIIMOHHBIX 3aHATHH / KpaTKOE COJICpKAHUE

1 |OnexTpuyeckuil TOK.

PaccMarpuBaeMBble BOIIPOCH!: DNEKTPOABIIKYIIAs CHIIA, PA3HOCTh MOTEHIHANIOB. M neann3inpoBaHHbIH
ucrounuk DJ[C, naeann3upoBaHHBII HCTOYHHUK TOKA, PEabHBIN HCTOUHUK MEKTPOIHEPIHH U €ro Mpe-
CTaBJICHHE YKBUBATCHTHBIMHU CXe-MaMHU. DIIEKTPHYECKas eTlb 1 €€ CXeMa, BETBb, y3ell, KOHTYp. 3aKOH
Jxoyna-Jlenna. 3akon Oma.

2 |JInHeliHbIe LIENMH MOCTOSIHHOI'O TOKa

PaccmarpuBaemble BOopockl: PacueT 3KBUBaJICHTHBIX COMPOTUBIIEHUN. Buibl coeAMHEHUsI CONPOTUBIEHUN
(mocnenoBaTenbHOE, MApAIENHHOE U CMEIIAHHOE COeTMHEHNE CO-TIPOTHRIeHNH ). CoeuHeHe
COIIPOTHBJICHUH T10 CXEME «3BE€3/a» U «TPEYTOJIbHUK.

3 |MeTopl penreHus enei NOCTOSHHOTO TOKA.

PaccmarprBaeMble BONPOChl: MeTObI peleH sl AIEKTPOTEXHHYECKUX 3a/1a4 (METO/1 pacueTa CXeM C
HENOCPCACTBCHHBIM IPUMCHECHUEM 3aKOHOB KprrOd)a, MCTO/ yY3JIOBBIX MOTCHIIUAJIOB, METO KOHTYPHBIX
TOKOB, MATPHUYHBINA METON).

4 |CuHycouJaabHbIA JIEKTPUIECKUM TOK.

PaccmatpuBaemblie Bonpochl: [lepeMeHHBI (CHHYCOMAAIBHBIN) 2IEKTPUIECKUN TOK 1 OCHOBHBIE
XapaKTEepU3YIOLIE eTro BeINYUHBL [300pakeHne CHHYCONAAIBHBIX (DYHKUINI BpeMEHH B BHJIE
KOMIIJIEKCHBIX Ynce. JIeHCTBHS ¢ KOMITJIEKCHBIMU YrciiaMi. KOM-TIIEeKCHBIN (CHMBOJIMYECKUN ) METO
pacuera Lenei CHHYCOUAaIbHOTO ToKa. IIpocTeiiime 1enu cHHyCOMIaIbHOTO TOKa (LIENH IEPEMEHHOT0
TOKa C aKTHBHBIM, HHAYKTUBHBIM U EMKOCTHBIM CONPOTHUBJICHUAMU). Pe30HaHCHBIE sIBIICHUS (PE30HAHC
HAIpsHKEHUH, PE30HaHC TOKOB). PacdeT CIIoKHbIX Lieneil mepeMeHHOro 0HO0(a3HOro ToKa.

5 |Tpexdaznsbie nenw.
PaccmatpuBaemble Bonpockl: OcHOBHBIE coOTHOIEHNS. CoeanHEeHNS 3Be3/10i (CHMMETPUYHBIA 1
HECUMMETPUYHBIH peskuM). CoeTMHEeHNe TPEYTOIbHUKOM (CHMMETPHUYHBINA 1 HECHMMETPUYHBIA PEKUM).

6 |MarHuTHBIC IIETIH.

PaccmatpuBaemblie Bonpockl: OCHOBHBIE MATHUTHBIE BeTMYHHBI. OCHOBHBIE 3aKOHBI MATHUTHBIX ETICH.
3akon Oma u 3akoHbl Kupxroda 1uis MarHuTHOH 1emnu. PacyeT MarHUTHBIX LETIeil TPy ITOCTOSIHHOM
MarHUTHOM IOTOKe. PacueT Hepa3BeTBICHHBIX MATHUTHBIX IeTIeH. PacueT pa3BeTBICHHBIX MATHUTHBIX
nenel (mpsamMas 3aaaga).

7  |MHOTOIIOJUIIOCHUKHU
PaccmarpuBaemsie Bonpockr: OmpeieieHie MHOTOIOMIOCHUKOB. OCHOBHBIE YpaBHEHUS
YeTHIPEXITOMIOCHUKOB. CXeMBI 3aMEeIICHHUS YeTHIPEXTIOIIOCHUKOB.

8 HepeXOI[HLIe IIPOLECCHI.

PaccmatpuBaembie Bonpockl: [IprurHBI BOZHUKHOBEHUS ITEPEXOTHBIX TPOIIECCOB U UX

rocneAcTBUS. 3akoHbI KommyTanuu. [lepexomasii nporece B RL [lepexomublii mporece B
RC.Anepuomnueckuit nepexonnsiii mpouecc B RLC — nenu. KonebaTenpHbIN IepeX0aHbIH Ipoiiecce B
RLC. IIpenensHO-amepuoanyecknii nepexoansiii npomnecc B RLC-mienn. Pacder kiaccuaecknm MeTonoM
MIePEXOJHBIX TIPOIIECCOB B AIIEKTPUUECKUX LETSX C IBYMsSI pEaKTHBHBIMHU 3JICMEHTaMH.

9 |OnepatopHslii METOL.
PaccmaTpuBaemsie Bompocs!: [IpeoOpazoBanne Jlamnaca. Mzo0pakeHne HEKOTOPBIX




n/n

TemaTrKka JICKIIMOHHBIX 3aHATHH / KPaTKOE COJICpKAHUE

anekTpoTrexHuueckux (yHkiwid.3akonsl Oma u Kupxroda B onepatopHoit popme. OOmmii ciryyaii pacyera
MIEPEXOTHOT0 MPOLECCA ONEPATOPHBIM METOAOM. DOPMYIIBI PA3JIOKEHHUSL.

10

HexoppekrHasbie 3anaun. MuTerpan Jroamens.

PaccmaTpuBaemslie Bonpocs!: JIMHaMUYeCKOe IPECTaBICHHE TOKOB M HAIIPSKEHUH ©

noMompio pyHkiuid XeBucaiiaa u Jupak. Pacuer peakiyy 1iemu Ha HanpsHKeHUE TPOM3BOIBHON
(OpMEL

11

Bpamaromeecss MarauTHOeE moJjie. Bpamiaromieecs: Tpexga3zHoe MarHUTHOE TTOJIE.
PaCCManI/IBaeMI)Ie BOIIPOCHI: l'[onyquI/Ie Bpalaromerocsd MaraHuTHOTo HOHH.HyJ’ILCI/Ipy}OIHee MAarsuTHOC
rroJte. CiocoOBI TOTYYEeHUS BPAIIIAFOIIETOCS MATHUTHOTO TTOJIS

12

MeToa CMMMETPHYHBIX COCTaBIAIOMMX. MeTon cumMmeTpruuHbix coctasistomux (MCC).
PaCCManI/IBaeMI)Ie BOIIPOCHI: OCHOBHEIE MOJIOXKEHUS METOAa CUMMETPHUYHBIX COCTABJIAIOIINX.
COHpOTI/IBHeHI/IH CXEM 3aMCHICHUA JI1 TOKOB pa3JIMUYHbIX HOCHGHOBaTeHBHOCTeﬁ.BI/II[I)I HECUMMCTpPHUU B
TpeX(l)a3HLIX OCIAX. Pacuér METOJAOM CUMMETPUYHBIX COCTABIAONUX HETIU ¢ HCCUMMETPUYHBIM
Y4aCTKOM B mmHuu. Pacuér METOAOM CUMMETPUYHBIX COCTABIAIONINX LEIIN C CPIMMeTpPI'-IHOﬁ

Harpy31<of/'1 Ipy HECUMMCTPUU MU TAIOMIETO HAIIPSKCHUS.

13

HecunyconnanbHoe HanpsskeHUE U TOKH B TpeX(l)aBHI)IX CETAX

PaccmaTpuBaeMsble BOIpochl: MakcuMallbHbIE, JEUCTBYIOIIUE U CPEHNUE 3HAYCHUS
HECHHYCOHaJIbHbIX neproanueckux DJ[C, HanpspkeHui u TokoB. HecuHyconaansHble KpUBBIE C
neproanveckoii orudatoreit. Pacuer rieneii ¢ HecuHyconaanbHbIMK nieproandeckumu D/1C,
HaHpﬂ)KeHI/IﬂMI/I u TOKaMI/I.MOH_IHOCTI) B IICIIN HCCI/IHyCOI/UlaJ'IBHOFO TOKa.BbICH_II/IC FapMOHI/IKI/I B
TpexdasHbIX HeTsX.

14

[enu ¢ pactipenenéHHBIMU TapaMeTPaMH.

PaccmarpuBaemble BONPOCHL: Y CTaHOBUBIIMICSA TAPMOHUYECKUN PEKUM OTHOPOAHOM JIuHuM. berynme
BOJIHBL PeXHMBI 0JJTHOPOHOM TMHUY IPH FAPMOHUYECKUX HAIPSDKEHUAX U Tokax. OpHopoaHas nuHus 6e3
uckaxeHnil. OqHOpoAHAas TMHUS 0€3 TOTeph IPH TAPMOHNYECKUX HAPSDKEHHUSX

1 ToKax.Pexxumbl ojHOpoHO uHNK Oe3 noteps.[lepexomHble mponecchl B OJHOPOAHBIX THHUAX 0e3
noTepb. Britouenne oHopoAHON TMHUK 0€3 OTeph Ha IOCTOSTHHOE HanpshkeHne. OTpakeHue u
HpeoMIIeHHE BOJIH B OAHOPOIHBIX JUHHAX O€3 OTepb.

15

Henuneineie menu.

PaccmartpuBaemble Bonpockl: HenmHelHbIE pe3UCTUBHBIE 3JIEMEHTHI. PacueT Hepa3BETBIEHHON MAarHUTHON
nenu.Pacyer pazBeTBiIeHHON MarHUTHOW Lienu.Pacder neneil ¢ IMHEWHBIMU U HETMHEMHBIMU
WHIYKTUBHBIMH 3JeMeHTaMu. HenmmHelHpIe eMKOCTHBIE 3JIeMEHTHL. MeTo T SKBHBaJICHTHBIX

cuHycou. Pe3oHaHCHBIE SBIEHUS B HEJIUHEHHBIX etsix.[lepexoiHble mporecchl B HEMMHEHHBIX HETIsIX

16

BHCKTpOMaFHI/ITHOC II0JIC. :‘)J'ICKTpOCTaTI/I‘ICCKOC I10JIC

PaccmaTpuBaemsbie Bonpochl: OCHOBHBIE YpaBHEHHSI SJIEKTPOMArHUTHOTO MO DJIEKTPUIECKOE 110JIe
3apsDKEHHON OCH OTPEe3Ka. DJIEKTPUUECKOE M0JIE ABYX Pa3HOMMEHHO 3apsDKEHHBIX 0Ceil. DNeKTprudecKoe
T10JI€ ¥ EMKOCTh CHCTEMBI LIMUIMHP-TIOCKOCTh. DIIEKTPUUECKOE MOJIE M EMKOCTh JBYXIIPOBOIHOH
JUHUAU. DJIEKTPUUYECKOE TI0JI€ U EMKOCTh KOAKCHAIBHOTO

kabens. OCHOBHBIE YPaBHEHUS IEKTPHUECKOTO OIS B MPOBOIIIEH cpejie.

17

MarsuTHOeE noJjie IOCTOSIHHOI'O TOKA. CI/IJ'Ia, ,Z[eﬁCTBYIOIHaH Ha IMMPpOBOAHHWK B MAIrHUTHOM
I10JI€C.

PaccmaTpuBaemsbie Borpocsl: OCHOBHBIE YPaBHEHMSI MArHUTHOTO TIOJISI IIOCTOSIHHOTO TOKA. BekTopHbIH
MTOTEHIIMaJI MATHUTHOTO TIOJIS.

18

HepeMeHHoe QJICKTPOMArduTHOC IIOJIC. YPaBHeHI/Iﬂ Makcsenna.
PaccmarpuBaembie Bonpockl: YpaBHeHre MakcBeiuia v TeopemMa Y MoBa-I1oiHTHHTa B KOMIIEKCHOM
(dopme. PactipocTpaneHue 2meKTpOMarHUTHEIX BOITH.[I0BepXHOCTHBIN AP QEKT.

19

[TonynpoBoAHUKH.
PaccmaTpuBaemsbie BOpOCH!: Bu/ibI MPOBOIMMOCTH MOTYIPOBOTHUKOB. DHEPTETHUECKIE 30HBI




n/n

TemaTrKka JICKIIMOHHBIX 3aHATHH / KPaTKOE COJICpKAHUE

OJIynpOBOJHHUKA. QHGKTPOHPOBO,HHOCTL HOHYHpOBOHHI/IKOB.BOJ'II)TaMHepHI)IG XapaKTCPUCTHUKN KOHTAKTOB
METaJI — HOJ'IprOBOZ[HI/IK.BapBepHaH CMKOCTbP-Nn Iepexoaa.

20

[TonynpoBOAHUKOBBIE THOBI.
PaccmarpuBaemblie Bonpochl: Buibl momynpoBoIHMKOBBIX A10/10B. BempsamuensHsie. IMnynscHble.
Crabwmtponsl. [{nons! lllorTku. Bapukansl. TyHHEIbHbBIE M 0OOpaIleHHBIE OB

21

bunossapHeIi TpaH3UCTOP.
PaCCMa’I‘pI/IBaeMHe BOHpOCLIITpI/I CXCMBI BKIIFOUYCHU A TpaHBI/ICTOpa.qaCTOTHHe CBOMCTBa 6I/IHOJ’IHpHOFO
TpaH3I/ICTOpa.TI/IHBI 6I/IHOJ'I$IpHI)IX TpaH3I/ICTOpOB.TeXHOIIOFI/II/I H3TrOTOBJICHUS TPAH3HUCTOPOB.

22

Tupucropsl
PaccmatpuBaemble Bonpockl: dusnyeckue mIpoLeccsl i OCHOBHBIE TapaMeTpbl THPUCTOPA. JJUHUCTOPEL.
CHUMUCTODEI.

23

[Tonesbie TpaH3UCTOPHI.
PaCCManI/IBaeMI)Ie BOHpOCI)IIHOJ'IeBI)Ie TPaH3UCTOPHI C YIIPABIAOMIUM p-n HepeXOHOM.HOJ’IeBLIe
TPaH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.

24

NHTerpabHbIe MUKPOCXEMBI
PaccmatpuBaemsble Bonpocsl: OCHOBBI MUKPOUIEKTPOHUKH. TOIOTIOTHS 37IEMEHTOB HHTETpalIbHON
MHXEKI[OHHOH JIOTHKU. AHAJIOTOBbIE HHTETpaIbHbIE CXeMbL.ONEepalliOHHbIC YCUITUTEIH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOTHI

/1

HaumenoBanue mabopatopHbIX paboT / KpaTKoe coepkaHue

DKCIepUMEHTaIbHAS TPOBEPKA HEKOTOPHIX METOJIOB pacyueTa AJIEKTPUUECKUX LETei
B xone nabopaTopHO# paboThl pacCMaTPUBAIMCH CIIEAYIOIIIE BOIPOCHL: [IpoBepka OCHOBHBIX METO/IOB
pacueTa 31eKTpu4YeCKuX Leneid. Meroabl pacyeTa anekTpuyeckux neneil.llpunnun u Mmeron
HasoxeHus. Teopema 00 SKBUBaJICHTHOM TeHepaTope.

I_Ierm OI[HO(baBHOFO CUHYCONAAJIbHOI'O TOKA. HOCJ’IG,Z[OB&TGJ'IBHOC COCAMHCHHUE aKTHBHOI'O
" PEAaKTUBHOI'O COHpOTPIBJ'ICHPIfI.

B xoze BbInonHeHUs1 1a00paTOPHON pabOThI PaCCMATPHBAJIKCH CIEIYIONIME BONPOCH!: MccnenoBanue
YCTaHOBHBILMXCS IPOLIECCOB, SIBJICHUS PE30HAHCA U YACTOTHBIX XapPAKTEPUCTHUK B LETISIX CHHYCOHUIAIBHOTO
ToKa. [TocTpoeHne BEKTOpHOI IuarpaMMbl HAIIPSLDKEHUI U1 TOCIIE0BATEIbHON LEH.

HeHI/I OI[HO(ba?)HOFO CUHYCONAAJIbHOI'O TOKA. Hapanneanoe COCAMHCHHUEC aKTHBHOI'O U
PCAKTHUBHOT'O COHpOTHBHeHI/Iﬁ.

B xoze BbImonHEHNS 1a00paTOPHON PabOTHI paccMaTPUBAINCH CIeIyIOIHe BOnpockl: Onpeaesercs
KOMIIJIEKCHOE CONPOTHBIICHHUE IIETIH 110 [TOKa3aHMsIM BOJIBTMETPA, aMIlepMeTpa 1 BarTMeTpa. [loctopoeHue
BEKTOPHOM AMArpaMMbl TOKOB JUTS ITapajIeIbHOTO KOHTYpA.

HccnenoBanue sBiIeHUE pE€30HaHCa B napannenbﬁoﬁ SHCKTqueCKOﬁ Ja(S20041 (pGSOHaHC

TOKOB)
B xone npoeneHus 1abopaTopHOH pabOTHl pacCMaTPUBAIOTCA CIEAYIONME BOpockl: OnpeaeneHne
KO3 PHUIMEHTOB TPAHCHOPMAIIUH BEIMYNH MTOTPEITHOCTEH TPAaHC(POPMATOPOB TOKA.

I/ICCJ'IC,Z[OBaHI/Ie QJICKTPUYICCKUX HCHCP’I CO B3aHUMHOM WHAYKTUBHOCTBIO

B xoze BrImonHEHNS 1a00paTOPHON PAOOTHI PACCMATPHBAIOTCS CIEAYIOIIIE BOIIPOCHL:
B3auMonHAyKTUBHOE CONPOTUBJIEHHE. PacyeT anekTpuyeckux Lenel ¢ B3aMMHOW MHIYKTUBHOCTBIO.
OnHOMMEHHBIE N Pa3HOMMEHHBIE 32)KUMBI HHAYKTHBHO-CBSI3aHHBIX KaTyIIeK. PacueT saeKTprIecKux
Lernen ¢ B3aMMHOM MHTyKTUBHOCTBIO.

Hepexoz[HLIe IMPONLECCHI B TOCTICAOBATCIIbHBIX HCIIAX
B xoze BbImoHEHNS 1a00paTOPHON PaOOTHI pacCMaTPHBAIIMCH CIIEIYIONIME BOIPOCH!: [lepexonHble




n/n

HanmenoBanue mabopaTopHbBIX paboT / KpaTKOe CoAepKaHKE

pexuMbl BO3MOHBI B 11enu R, L, C B 3aBUCHMOCTH OT BUIa KOPHEN XapaKTEPUCTUUECKOTO
ypasHenus.MccnenoBanue nenu R, L. Uccnenosanue nenu R, C. UccnenoBanue uenu R, L, C.

Uccnenoanue TpexdaszHoii 1enu, COSAMHCHHON 3BE3/I0M.

B X0/ BBIITOJIHCHUA J'Ia60p&TOpHOI>i pa6OTLI paccMaTpruBaIUuCh CICAYIONINE BOHpOCHZO3HaKOMJ’I€HI/Ie C
pacinpeaciiCHUEM HaHpSI)KeHI/Iﬁ 1 TOKOB B TpeX(i)aSHOﬁ CIIy, COCI[PIHeHHOﬁ 3B63Z[OI71, npu paBHOMepHOﬁ u
HEPaBHOMEPHOH OJJHOPOIHOM Harpy3ke (a3 mpH HaJIMYHK M OTCYTCTBUH HYJIEBOTO IIPOBOJIA U
HeOI[HOpOI[HOﬁ Harpyske. BrrsicHeHuEe BIMSHUS HYJICBOT'O TPOBOAA B ‘IeTLIpeXHpOBOZ[HOﬁ CUCTEMEC ITpU
HEpaBHOMEPHOM Harpy3ke (a3 Ha (a3Hble HAPSHKEHHUS U TOKH.

HccnenoBanue Tpexda3HO# Henu,COeAMHEHHON TPEYTOIbHUKOM.

B xoze BhIMONIHEHHS 1a00PATOPHOI PabOTHl PACMATPHBAIIMCH CIEYIOIINE BOIPOCHL: 3HAKOMIICHHE C
pacnpesie/ieHHeM HaNPsDKEHHUI U TOKOB B TpeX(a3HOM LeNH, COSTMHEHHON TPEYTOIILHUKOM, IIPH
PaBHOMEPHO M HEpaBHOMEPHOW OJJTHOPOJIHOW Harpyske (as.

YeThIpexnoIfOCHUK.

B xoze BeIMONMHEHNS 1aOpaTOPHON PabOTHI PACCMATPUBAIUCH CIIEIYIOLINE BOPOCH: XapaKTepUCTHYCCKHE
HapaMeTpPhl YSTHIPEXIONIOCHHUKA. PeXUMBI pabOTHI YETHIPEXMOTIOCHIKA. METO bl TPUMEHSIEMBIE TS
TEOPETUYECKOTO ¥ IKCIIEPHUMEHTAIBHOTO

ornpezeneHus: KodpUIneHToB.

10

N3yueHrne MarHuTHBIX LeTen

B xoze BbINOIHEHHUS 1a00PaTOPHOH pabOTh! pacCMaTPUBAIIUCh CIEAYOLIME BOIPOCH: M3ydunTh
yCTpoicTBO MUILTHBEOepMeTpa. HayunThes M3MepsiTh MarHUTHBIN MTOTOK. [IpoBepuTh BIMsIHUE
BO3/1yIIIHOT'O 3a30pa U MATHUTHBIX [IYHTOB HA MATHUTHOE COIPOTUBJICHUE LIETIH.

11

HccnenoBanue AIMHHON JTUHUY B CTAMOHAPHOM PEXHUME.

B xone BrImonHeHHs 1a00paTOPHO padOThl pacCMaTPHBAIOTCS cleayroue Bonpock!: VccnenoBanue
PeXHMMa CTOSYMX BOJIH IIPY FAPMOHHYECKOM BO3JEHCTBIM. 3yueHre CTallMOHapHBIX PEXUMOB PaOOTHI
JUITMHHOMW JINHUY (LIETIN C PaclpeieICHHbIMU [TapaMeTpaMHt) IIpU TapMOHHUYECKOM BO3/ICHCTBUH.

12

Hccnenoanue JIMHHON JTMHUM B IEPEXOTHOM PEKUME

B xoze BbInonHeHUs1 1a00paTOPHON pabOThI pacMaTPUBAIIKCH Clieyolue Bonpockl: OcuuiorpaMma
BXOJHOTO UMITyJIbca. OCIIIIorpaMMa nepexonHoro npouecca. OcuiorpaMma KOpOTKOTO 3aMBIKaHHS Ha
BBIXOJIE.

13

MarauTHoOe MoJIs SJICKTPOMAardnuTa moCTOAHHOI'O TOKa

B xone BrImonHeHHs 1a00paTOPHO pabOThl paccMaTPHBAINCH CleIyIole Bopockl: IlocTpoenue rpadux
MarHUTHOH MHIYKIMU B 3aBHCHMOCTH OT PACCTOSHUSA 10 ApMa Ha OCH CHMMETPHH dJIeKTpoMarHuta.Pacuer
MarHUTHOTO OJIA 110 3aKOHY ITOJIHOTO TOKA.

14

Juon

B xoze BbInonHeHUs 1a00paTOPHON pabOThI PACCMATPHBAJIMCH CIIEIYIONIME BONPOCH: BpemeHHbIe
JarpaMMBbI IIPOLIECCOB, MMPOTEKAIOMINX IPH 3aITMPaHNH MTOIYIPOBOAHIKOBOTO IHOA. 3aBUCUMOCTh
6apbepHON EMKOCTH ITOJYIPOBOAHMKOBOTO AMOJA OT BEIMYMHBI 0OpaTHOTO HaNpshKeHHs. BombramnepHas
XapaKTEePUCTHKA cTabmInTpoHa. MccnenoBanne qMHAMUYECKIX XapaKTEPUCTUK ANOIOB.

15

Tupucrop

B xone BrmoHEHUS 1a00paTOPHOH PabOTHl paccMaTPHBAINCH CIIEAYIOIINE BONPOCH!: MccienoBanme
psiMoit BeTBH THpHUcTOpa.lccnemoBanue oOpaTHOM BETBU THpHCTOpa.BonbT-ammepHas xapakTepucTruka
JUHUCTOpA.

16

bunosApHsI TpaH3UCTOP

B xone BrmosHEHUS 1a00paTHOM paboThl paccMaTpUBAIMCH CIEAYIONINE BONPOCH!: MccienoBanme
peXuMOB pabOTHI OMITOISIPHOTO TpaH3ucTOopa.Pacyer cTernenn HackImeHns Tpan3uctopa. CHATHE
ceMeiicTBa BXOJHBIX XapaKTEePUCTUK MPpH MocTostHHO HanpspkeHnn UK. CHATHE BBIXOTHBIX
XapaKTEPUCTHK MPHU MOCTOSHHOM TOKE Oa3bl.

17

ITonesou TpaH3ucTop
B XO0J€ BBIITOJIHCHU A na6opaT0pH0f/'1 pa6OTLI paccMaTpruBaOTCA CICAYIOLINEC BOIIPOCHI: HCCJ’ICZ[OB&HI/IG




n/n

HanmenoBanue mabopaTopHbBIX paboT / KpaTKOe CoAepKaHKE

BOJIbTAMIICPHBIX XAPAKTCPUCTUK PA3JIMNYHBIX BUJOB MOJICBBIX TpaHSHCTOpOB.BLIXOZ[HBIe XapaKTCPpUCTUKU
MOJIEBOI'O TPAH3UCTOPA € P-N IEPEXOA0M. BOJ'H)TaMHepHBIe XapaKTCPUCTUKHU ITOJICBOI'0 TPAH3HUCTOPA MOII
THIIA CO BCTPOCHHBIM N-KaHAJIOM.

18

HccenenoBanue JIOrn4ecKoi MHTErPaIbHON MUKPOCXEMBI

B xone BbIMONHEHHS 1a00paTOPHO pabOThI PacCMAaTPHBAIUCH CIIEIYIOIIHE BOMPockl: OnpeiencHue
JIOTUYECKUX OTEPAIii, BHIOIHIEMbIX MOMYTPOBOTHUKOBON MHUKpocxeMoit. MccrnenoBaHne BXOJHON U
MPSAMO# TIepeIaTOYHON XapaKTePUCTHK JIOTHIECKOH TTOYITPOBOJHUKOBON MHUKpOCXeMbl. Onpe/ieneHme
MOIIHOCTH, MTOTPEOISIEMOM JTOTHYECKOH MTOTYIIPOBOTHUKOBONH MHKPOCXEMOH.

19

OCHOBBI MUKPO3JIEKTPOHHUKHU.
B xone BbImosnHeHUs 1a00paTOPHON padOThl pacCMAaTPUBAIUCH CIIEYIOIHEe BONPOChl: OyHKIMOHAIbHASL
MHKPO3JIeKTpoHHKA.CO31aHNE aKTUBHBIX U ACCUBHBIX 3IEMEHTOB MUKPOCXEMBIL.

20

Yceunurenu HanpspKeHUs.

B xone BbImonHeHUs 1a00paTOpHOI padOThI paccMaTPUBAIUCh CIIEIYIOIME BOIPOCHL: PexxnMbl paboThl
ycunutenbHOro kackana: A, B, AB. O6patnas cBs3b (OC) B ycunurensix, Buasl OC. [IpuHimnuanbsaas
CXeMa yCUIIUTEIIS Ha OUIIONIPHOM TPaH3UCTOpPE, Ha3HAuUCHUe

3JIEMEHTOB CXEMBI.

21

Yceunurenu MOIHOCTH.
B Xxo/1e BBINOIHEHHS Ta00paTOPHOI pabOTHl pacCMaTPUBAIIUCh CIEAYIOIIE BOPockl: OHOTAKTHBIN U
JBYXTAaKTHbII BHIXOAHOH Kackagpl ycuiaeHus. PabGota cxemsl B pexume B

22

['enepaTopbl rapMOHHYECKUX KOJICOaHUH.

B xoze BbITONHEHNs 1Ta00paTOpHOH paboThl paccMaTPHBAIKCH CICIYOIIHE BOPOCHL: Y CIIOBUS
CaMOBO30YKICHHUSI aBTOICHEPATOPOB:

6ananc ¢a3 u ammutyn. ABroreneparopbl LC- u RC- Tumna: cxembl, 0cOOEHHOCTH (pyHKIIMOHUPOBAHUSI.

23

Ctabunu3aTtopsl HAMPSHKEHUS U TOKA.
B xone BrimonHeHHs 1a00paTOpHON pabOThI paccMaTPUBAINCH ClIeLyIoIHe BOonpockl: CTaOMIN3aTOphL:
napaMeTpHuecKue 1 KOMICHCAllMOHHBIE.

24

[IpeobGpazoBarenu HaNPsHKEHUS U YaCTOTHI.
B xoze BbInonHeHUs 1a00paTOPHON pabOThI PACCMATPHBAIIKCH CIIeIyIOIIMe BOpochl: OcoOeHHOCTH
HMITYJIBCHBIX METOJIOB PETyJIUPOBAHMS [TOCTOSHHOTO HANPSDKEHHSL. TUPUCTOPHBIE PETyIsTOPEL

[IpakTrnueckue 3aHATUS

/1

TemaTtuka IMPAKTUYCCKUX 3aHATUH/ KpaTKO€ COACPKAHUC

Pacuer BXOJHBIX COHpOTI/IBJ'ICHI/Iﬁ IMOCJICA0BATCIIbHO-IIapaAJVICIIBHBIX ueneﬁ.

B xoze npoBeneHns MPaKTUIECKOTO 3aHATHS PACCMAaTPUBAIMCH CIIEYIOIINE BOIPOCHI:
[TocnenoBatensHOE, MapauIEIbHOE U CMEIIAHHOE COSANHEHNE IIPOBOTHUKOB. PacueT anekTpuuecknx
LieTel ITIOCTOSIHHOTO TOKAa METOJOM. SKBHBAJIEHTHBIX MTPE0Opa30BaHMMI:

MCTOI[ KOHTYPHBIX TOKOB. MGTOI[ HaJIOKCHU . BXO,I[HBIG H B3aUMHBIC ITPOBOJUMOCTH.
B xone mpoBegeHus MPaKTHYECKOTO 3aHATHS PACCMAaTPUBAIINCH CIIeIyroIie Bonpockl: [lopsnok pacuera
SIIEKTPUYECKON [T METOAOM KOHTYPHBIX TOKOB M METOOM HajoxeHus. OnpeneneHne BXOTHBIX U
B3aUMHBIX IPOBOIMMOCTEN BETBEH CXEMBL.

Merton y3710BbIX TOTEHIHAIOB. MeToa IByX y3110B. bananc MoniHocTen.
B xozae npoBeeHNs NPaKTUYECKOTO 3aHATUSL pACCMATPUBAIIMCH CIIETYIOIIME BOMPOCHL: €TOJI IBYX Y3JI0B
SIBIIIETCS] YACTHBIM CITy9aeM METOa y3JIOBBIX IMOTEHIANOB. Pemenne 3amad B mporpamme mathcad.

Pacuer npocreimux neneni CMHyCOUIAIBHOro0 ToKa. [locTpoeHne npocrenmmx

BCKTOPHBIX AUArpaMM.
B XOAC NPOBCACHHU S NPAKTUYICCKOI'O 3aHATHA PACCMATPUBAIOTCS CIICAYIOIIUEC BOITPOCHI: Pacuer muHeHHBIX




TemaTrka NpakTHYECKUX 3aHSATHI/KPATKOE COJIEpKaHNe

QJICKTPHUICCKUX ueneﬁ CUHYCONJAJIbHOI'O TOKA. HOCTpOGHI/Ie TPCYTrOJIbHUKOB HaHpSDKeHHfI,
COHpOTI/IBJ'IEHI/Iﬁ u MOHIHOCTeﬁ JJIsL JIF000M nen1 CMHyCONJaJIbHOT'O TOK

5 |CuMBosMUYECKHI METOJ] pacueTa Ienel CHHYCOUIaIbHOTO TOKa.
B XOA€ NPOBCACHU A NPAKTUYCCKOI'O 3aHATHA paCCMAaTPUBAJIIUCH CICIYIOIINEC BOHpOCHZCMBOJ'H/I‘IeCKI/Iﬁ
MCTO/ pacucTa uenef/i CHUHYCOMNJAJIBHOT'O TOKAa C IPUMCHCHHNEM KOMINIICKCHBIX UM CEJI. TeopeMa 3ﬁnepa.

6 |Pe3onanc HanpspkeHuid. PezoHanc TokoB

B XO0Z€ NPOBCACHHU A NPAKTUYCCKOI'O 3aHATHA PAaCCMATPUBAIOTCS CIICAYIONIUE BOITPOCHI: YacToTHBIE
XapaKTCPUCTHUKH PE30OHAHCHBIX uenef/i. PeakTuBHbBIC COIMPOTUBJICHUA X TIPOBOJAMMOCTU OTACJIbHBIX
Y4acCTKOB HeHI/I.HOCTpOGHI/II/I BCKTOPHLIX AUarpaMm HJjist p€30HaHCHBIX ueneﬁ.

7 |PacdeT pa3BETBICHHOMW LIENMU CUHYCOUIAJILHOIO TOKA C B3AUMOUHIYKIIUEHN C
MIOCTPOEHHEM BEKTOPHOM JHarpaMMbl TOKOB U TOIOTrpapuuecKoi AuarpaMMbl
HaIpsHKEHUN

B xo/1e BBITIOJIHEHUS IPAKTHYESCKOTO 3aHITUS PACCMATPHBAJIMCH CIICIYIOIIME BOIIPOCHL: PacueT CloKHbBIX
1enei ¢ B3auMHOW WHAYKIKeH. Pacuet TMHEHHBIX 1ieneil ¢ B3auMHONM WHAYKTUBHOCTBIO TTPU
TAPMOHUYECKHUX TOKaX.

8 |Pacuer HenTMHEHHBIX LIENIEH MOCTOSHHOTO TOKa

B xo/e npoBeieHus MPaKTHYECKOT0 3aHATHsI pACCMATPUBAIOTCS CIIeyIOIINe BOpockl: [ paduyeckuii
METO/] aHAJIM3a HeJIMHEHHBIX LIETeH MOCTOSIHHOTO ToKa. [ padruecKuii METO | pacueTa Iernei co
CMCUIaHHBIM COCIUHCHUEM HEJMHEHHBIX SHGMGHTOB.:‘)HGKTpI/I'{eCKOG COCTOSIHHE HEJIMHEMHBIX ueneﬁ

OMHUCHIBAETCS Ha OCHOBAaHUH 3akoHOB Kupxroda.

4.3. CaMmocrosiTenpbHas padoTa 00yJaromuxcs.

Buna camocrosiTesHO#M pabOThI

1 |TloaroToBUTHCS K JIEKIMOHHBIM 3aHATUSAM, U3y4dasi OCHOBHYIO JIMTEPATYPY MO
JTUCLUILTHHE.

2 | BemmosiHeHHE pacyeTHO-TPapUIECKOr pabOoTHI.

HO,Z[FOTOBKa K HpOMCH(YTO‘IHOﬁ aTTeCcTanuu.

4 | [loaroroBka K TeKyIleMy KOHTPOJIIO.

4.4. IIpuMepHBIi TIepedeHb TeM pacueTHO-TpaduIECKUX paboT

[IpousBecTr pacyeT dAEKTPUIECKOM IIEMH TOCTOSHHOTO TOKa 10 BapUaHTaM.
OnpenenuTh TOKM B BETBAX OJIIEKTPUYECKOW 1€ W BBIIOJHUTH OallaHC
MOIIHOCTEN.

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. 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

Paccuurath da3Hbie TOKU HATPY3KHU, TUHEWHBIC TOKH, HAMPsDKEHUS Ha (pa3zax
Harpy3Kd, aKTUBHYIO MOIIIHOCTh, Pa3BHUBAEMYIO T'€HEPATOPOM U MOTPEOJISIEMYIO
Harpy3Kou B Tpexdas3Hoil ceTH.

1. Unr=380 B R1=10 Om; X1=3 Om; R=20 Om; XL=5 Om; XC=15 Om.

2. Un=346 B Ra1=0 Om; Xi1=4 Om; R=18 Om; XL=15 Om; XC= 5 Owm.

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

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

5. Un=173 B Ra1=3 Owm; X1= 0 Om; R=15 Om; XL= 10 Om; XC= 0 Om.
6. Un=380 B R1=5 Owm; Xi1= 0 Om; R=16 Om; XL=0 Om; 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 Rn=9 Om; Xn= 10 Om; R=22 Om; XL= 10 Om; XC= 0 Om.
9. Un=173 B Rn1= 12 Om; Xa=9 Om; R=25 Om; XL=0 OMm; XC= 15 Om.
10. Un=220 B R1=10 Om; X1= 10 Om; R= 30 Om; XL=20 Om; XC= 5 Om.

5. llepeyeHp wu3aHUN, KOTOPBIE PEKOMEHIAYETCS MCIIOJIb30BATh IIPU
OCBOEHUU JUCHUIUIUHBI (MOAYJIA).

rJJi bubnmorpaduyeckoe onucanue MecTto mocrymna

1 Adanacees, A. 10. Teopetnuecknue 0OCHOBBI URL:
ANIEKTPOTEXHUKH : yueOHoe nmocodue / A. HO. https://e.lanbook.com/book/347750
Adanacbes. — Bonorna : Undpa-Umkenepns, 2023, | (1ata odpamenus: 15.06.2025). —
— 208 c. — ISBN 978-5-9729-1387-9. TekeT : IIeKTPOHHBIL.




ATtabexos, I'. NI. TeopeTnueckie OCHOBBI
3JEKTPOTEXHUKU. JIMHEMHBIE JIEKTPUUYECKHUE LEIIH :
yuebnuk st CIIO / T'. U. AtabekoB. — 4-e u3 .,
crep. — Cankr-IletepOypr : Jlans, 2024. — 592 ¢c. —
ISBN 978-5-507-50131-1.

URL:
https://e.lanbook.com/book/412190
(mata obpamienus: 15.06.2025). —
TekcT : AMeKTPOHHBIN.

bnagpiko, FO. B. CoopHUK 3a71a4 110 AIEKTPOTEXHUKE
1 2JIEKTpOHHKE : yuebHoe mocodue / 10. B. bragpiko.
— 2-e u3n., ucnp. — MuHck : Boimas mkona, 2013.
— 478 c. — ISBN 978-985-06-2287-7.

URL:
https://e.lanbook.com/book/65419
(mata oOpamienus: 15.06.2025). —

DNEKTPOTEXHHUKA B YIIPAKHEHUSAX U 33][a4aX :
yuebnoe nocodue / E. . Anrasun, B. B. bornanos,
O. b. daBeinenxo [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). —

Mapuenko, A. JI. JlJabopaTopHbIil MPaKTUKYM MO
ANIEKTPOTEXHUKE U AJIEKTPOHUKE B cpeae Multisim :
yuebHnoe nmocodue / A. JI. Mapuenko, C. B. OcBaib.
— Mocksa : JIMK IIpecc, 2010. — 448 c. — ISBN
978-5-94074-593-8.

URL:
https://e.lanbook.com/book/897
(mara obpamenus: 15.06.2025). —
TekcT : ANEeKTPOHHBIM.

Uepnsimos, H. I'. Obmas snexkTpoTexHuka : yueoHoe
nocobue / H. I'. YUepnsrmos, T. FO. JlopoxoBa. —
Tamb6oB : TI'TY, 2018. — 84 c. — ISBN 978-5-8265-
1861-8.

URL:
https://e.lanbook.com/book/319820
(mara obpamenus: 15.06.2025) —
TeKCT : AIeKTPOHHBIM.

Huxudopos, U. K. Dnexrponnas anmapatypa. {nombr
Y TUPUCTOPBI, UX OCOOEHHOCTH U MPUMEHEHHE.
OnToaneKTpoHHbIE TPUOOPHI : yueOHoe ocodue / U.
K. Hukudopor. — Bonoraa : Uadpa-Uuxenepus,
2023. — 800 c. — ISBN 978-5-9729-1231-5.

URL:
https://e.lanbook.com/book/347786
(mara obpamenus: 15.06.2025). —
TeKCT : AIEeKTPOHHBIM.

6. IlepeyeHb COBPEMEHHBIX

OCBOCHMH JUCHUIUIUHBI (MOTYJIS).

npodecCHOHATBHBIX

0a3 Ja”HHBIX H

MH(POPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPhIE MOTYT HCIOIb30BATHCA TPH

1.Odummaneusiii cat PYT (MUUNT) (https://www.miit.ru/).
2.0¢ummanpaeiii cait OAO «PXXI» (https://www.rzd.ru/).
3.Hayuno-texanueckas ounbmuoreka PYT (MUUT) (http:/library.miit.ru/).

4 lnpopmannonnbiii  moptan  Hayunas

AJICKTPOHHAsT ~ OMOIMOTEKa

eLIBRARY.RU (www.elibrary.ru/).

5.http://scbist.com - CHBUCT XenesHomopoxubiii WHOOPMAITMOHHBIN
noptayi: doromarepuanbl, HOBas TEXHUKA, HH(DOPMAIIMOHHBIE MaTEepPHAIIbI,
BOTIPOCHI ¥ OTBETHI.

6..Poccuiickas ['ocynapctBennas budnmorexa http:/ www.rsl.ru



7. llepeueHb  JUIEH3MOHHOTO W  CBOOOJHO  PaACHPOCTPAHIEMOIO
MporpaMMHOr0 OO€CTeYeHus, B TOM 4YHCJIE OTEUECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOIMMOTO JIJI1 OCBOCHUS AUCIUILIUHBI (MOIYJIs).

1. Microsoft Internet Explorer.

2. OnepauuonHas cucrtema Microsoft Windows.

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

8. OmnucaHue MarepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOMN IS
OCYUIECTBJICHHSI 00pa30BaTEIBLHOTO MPOIECCa MO TUCHUIIIUHE (MOIYIIIO).

1.YueOHbIC ayauTOpuu Il TPOBEACHHS 3aHITHA JICKIIMOHHOTO THIIA,
OCHAIIICHHBIC KOMITBIOTEPHOW TEXHUKOH UM Ha0OpamMH JEeMOHCTPAIIMOHHOTO
000py10BaHUS:

- MYJIbTHMEIHHHBIM ITPOCKTOPOM;

- HHTEPaKTUBHOU JTOCKOM.

2. KommiekT m1abopaTopHOr0 M HM3MEPUTEIBHOTO OO0OpYJIOBaHHUS IS
IIPOBEICHUS JTa00OPAaTOPHBIX PabOT (CTEHI0BOE UCTIONHEHHE) BKIIOYAET B CEO:

-M3mepurenbHbie IPUOOPHI (aMIIEpPMETPHI, BOJIHTMETPBI, BATTMETPHI).

-Iludposoit ocrmmiorpad.

-OyHKIMOHATIBHBIN TEHEPATOP.

-Perynupyembiii ICTOUHHK TTUTAHHUS.

-Tpexdazusrit reHepatop.

3. Aynuropuu Kadeapsl I TMPOBEACHHS IPAKTUUYCCKUX 3aHITHUH,
OCHAIIICHHBIC CJICAYIOIHUM 000PY/I0BAHHEM:

- TIEPCOHAIBHBIMU KOMIBIOTEPAMHU C TMPEAYCTAHOBJICHHBIM IMPOTPAMMHBIM
obOecrieueHUEM U € MOIKIIOUCHHEM K CETH

INTERNET.

4. Tlpu npoBeACHUU 3aHATUN C MPUMEHEHUEM S3JIEKTPOHHOTO OOyYCHHS W
JTUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHI, MOTYT IPUMEHSTHCS CJICTYIOIIHE
CpelICTBAa KOMMYHHKAI[WMN:

OUOC PYT (MUUT), Microsoft Teams, 351eKTpoOHHAs IMOYTA.

9. ®opMa MPOMEKYTOYHOM ATTECTALAM:

3ayeT B 4 cemecTpe.
DK3aMeH B 5 ceMecTpe.

10. OueHouHbIE MaTEpPHUAIIBI.



OueHouyHbIE MaTepualbl, TPUMEHSIEMBbIE MIPU MPOBEICHUHN MTPOMEXYTOUHON
aTTecTaluu, pa3pabaThIBAIOTCS B COOTBETCTBUU C JIOKAJbHBIM HOPMAaTHUBHBIM
aktoM PYT (MUUT).



ABTOpBI:

JIOLIEHT, JIOLIEHT, K.H. Kadeapbl
«DNEeKTPOIHEPreTUKa TPAHCIIOPTA»

CorJiacoBaHo:

3aBenytonuii kadenpoit uJl
3asenytonuit kadeapoit 39T

[Ipencenarens yueOHO-METOAMYECKOM
KOMUCCHUU

B.B. BosrsiHiies

O.E. ITynoBukoB
M.B. llleBmrorun

C.B. Bonogun



