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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enb1o n3ydeHus: IUCUUILTUHBI « DIEKTPOTEXHUKA U JIEKTPOHUKA SIBIISETCS
OCBOCHHE TEOPETUYECKUX OCHOB DIIECKTPOTEXHHKH, MPHOOPETEHUE 3HAHHUHA O
KOHCTPYKUHUSAX, NPUHLHUIAX JCUCTBUSA, TMapaMeTpax W  XapaKTepUCTHKaX
Pa3IMYHBIX AJIEKTPOTEXHUUYECKUX YCTPOUCTB.

3amayaMyd  u3y4deHUs «OJEKTPOTEXHUKA U DIIEKTPOHUKA» CTYyJIEHTaMU
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 MPHHIMIIEI PAOOTHI AIEKTPUUYECKUX YCTPOWUCTB H
Pa3IMYHBIX KOHCTPYKIUI TpaHC(HOPMATOPOB;

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

- YCOBEpILEHCTBOBAaTh IMOJYyYEHHbIE Y4eOHbIE HaBBIKH, HEOOXOIAUMBIE IS
MIPOU3BOJICTBA PACUETOB MapaMETPOB TPeX(Pa3HOU EKTPUUECKOM 1ETIH;

- HAy4YUTbCAd HPAKTUYECKOMY TNPUMEHEHUIO0 Oe30MacHoM padoThl ¢
AIEKTPOOOOPYAOBAHUEM.

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

Ilepeuenp (GopmMUpPyEeMBIX pe3yJbTaTOB OCBOCHHS  00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
NeSITeTLHOCTH C UCTIOJIb30BAaHMEM METO/I0B €CTECTBEHHBIX HAYK, MATEMaTHYECKOTO
aHaJIM3a u MOJICTMPOBAHUS.

OOGy4eHue 1o JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

3HaTh:

OCHOBHBIE TEOPETUYECKHUE TIOJOKEHUSI JJIEKTPOTECXHUKHU, CBS3aHHBIE C
MOJTYYECHHEM DIIEKTPUYECKOW »HHEpPruM, e€ IMeperayeid, pacupeneiiecHueM |
noTpeOiaeHueM, pacyéToM U aHAJIW30M YCTAHOBHBIIMXCSA U TMEPEXOJHBIX
AJIEKTPOMAarHUTHBIX MPOIECCOB B IMHEHMHBIX U HEIMHEUHBIX DJICKTPUUECKUX LIETISX
ONM3KMX TI0 CTPYKType H  TapaMeTrpaMm K  OJEKTPUUYECKUM  IIEIsM
AIEKTPUPUIIMPOBAHHBIX KEJIEZHBIX JTOPOT MOCTOSHHOTO U MEPEMEHHOT0 TOKa

YMmeTh:



MIPUMEHATH NOJYUYCHHBIE 3HAHUS U pacu€Ta U aHAJIN3a AJIEKTPOMArHUTHBIX
IIPOLIECCOB B ANEKTPUUYECKUX LENSAX APYroro Ha3HAUYECHUS - HAIPUMED, I CUCTEM
AIEKTPOCHAOKEHUSI METPOIOJIUTEHOB, TOPOJCKOTO AIEKTPUUYECKOTO TpaHCIOPTa
(TpamBaif,  TpoJUIeHOyC), MPOMBINUICHHBIX  MPEANPUIATHH  TOPHOPYIHOU
MPOMBIIIIJICHHOCTH.

Baanernb:

Brnagere omblTOM onpeaeneHus MEPBUYHBIX MApaMETPOB SIICKTPUUECKUX
LENEeN Pa3IMYHOTO HAa3HAYEHUsI, CO-CTABJICHUSI PACUYETHBIX JJICKTPUUECKUX CXEM
(cxem 3ame-IeHUs), pacuéTa BTOPUYHBIX (XapaKTEPUCTUUECKHUX) Ta-paMeTpoB
ATUX Lenel. BiaaaeTrs onbITOM MPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUN B
AJIEKTPUYECKUX LEISIX PA3JIMYHOr0 Ha3HAYEHHS.

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

OO6mast TPyJOEMKOCTh AUCHUILIMHBI (MOayssi) cocTaBisier 6 3.e. (216
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydarommxcss ¢ MEJarorMYeCKUMH  padOTHUKaAMU U (WIM)  JIHIAMH,
MPUBJIEKAEMBIMHU K peaju3aiuu 00pa3oBaTeIbHONU MPOTpaMMBbl HA UHBIX YCIOBUSX,
IIPU MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne4 | Ne5

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 112 64 48
B Tom umncre:

3aHATHS JEKIIMOHHOTO THIIA 48 32 16

3aHATHS CEMUHAPCKOTO THIIA 64 32 32

3.3. O6beM auCHUIUIMHBI (MOIYJisi) B (OpME CaMOCTOSITENIbHONW pabOoThI
oOyyaromuxcsi, a Takxke B (¢opMe KOHTAKTHOM pabOThl OOydYaromuxcs C
NeIarorH4ecKUMH pabOTHUKAMU U (WJIH ) JIMIIAMU, TIPUBIIEKAEMbIMH K peaTi3aIiu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX yCIOBHUSX, TPU TPOBEIACHUU
IPOMEKYTOUHOM aTTecTanuu cocrapisier 104 akagemuyeckux vaca (0OB).

3.4. Ilpu 0Oy4yeHnn o MHANBUAYAIBHOMY Y4eOHOMY IJIaHY, B TOM YHUCJIE IIPH
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUIHHBI (MOIYIISI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTAKTHON pabOThl 00YYaIOIMIMXCS C MEJarorndyecKuMu pabOTHUKAMU U (WJIN)




JUIAMH, TIPUBJIEKaEMbIMH K peaiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX

YCIIOBUAX, IIPpU ITPOBCACHUN HpOMC)KYTO‘IHOfI aTTeCTaluu.

4. ConeprxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

DJIEKTPUUYECKUH TOK.

PaCCManI/IBaeMLIe BOIPOCHI: 3HeKTpO)IBI/I)KyHIaH Cchjia, pa3HOCTb NOTCHIIUAJIOB. I/IlleaHH3HpOBaHHBIﬁ
HUCTOYHHUK SHC, I/I,HeaJ'II/IZiI/IpOBaHHLIﬁ HUCTOYHHK TOKa, peaHLHLIﬁ HUCTOYHUK BJICKTPOIHEPIUn U €ro npea-
CTaBJICHUC DKBHUBAJICHTHBIMHU CXC-MaMU. aﬂeKTpI/I‘IeCKaﬂ LeCrb U €€ CXEMa, BETBb, Y3€JI, KOHTYP. 3akoH
Jxoyns-Jlenna. 3akon OMa.

JInnelHple ey IIOCTOSHHOIO TOKa

PaCCManI/IBaCMHe BOIIPOCHI: Pacuer DKBUBaJIEHTHBIX COHpOTI/IBHeHHI;‘I. BI/I,I[LI COCAUHCHUA COHpOTI/IBHeHI/Iﬁ
(HOCJ’IGI[OBEITeJ'ILHO@, napajjieJibHOC U CMCIIAHHOC COSITMHCHHUC CO-HpOTHBJ’IeHHﬁ). CO@,I[I/IHGHI/IC
COHpOTI/IBHeHI/Iﬁ 10 CXEMC «3BE3Ja» U «TPCYTr'OJIbHUK.

MGTOIH:I PCUICHUA ueneﬁ IIOCTOAHHOI'O TOKA.

PaccmarpuBaemble BONIPOCH: MeTO/IbI pelIeHns JeKTPOTEXHUYECKHX 3a/1a4 (METO/ pacdyeTa CXeM ¢
HEMOCPEICTBEHHBIM IIPUMEHEHUEM 3aKoHOB Kupxroda, MeTo| y3JI0BbIX MOTEHIHAIOB, METOJ] KOHTYPHBIX
TOKOB, MAaTPUYHBIN METON).

CuHycouJaJIbHbIN 3JIEKTPUUECKUN TOK.

PaccmaTpuBaemble Bonpocs!: [lepemMeHHbIH (CHHYCOMIAIBHBIHN) 3TEKTPUIECKUI TOK M OCHOBHBIC
XapaKTepU3yIOIINe ero BEIMIHHBL. 300paxeHne CHHYCONaIbHBIX (DYHKIUH BPEMEHHU B BHIC
KOMIUTEKCHBIX YHcel. JIeHCcTBHS ¢ KOMITIEKCHBIME YnciiaMi. KoM-TiIekcHbIH (CHMBOIHYeCKnit) MeTox
pacueTa 1enei CHHycOMIaIbHOTO ToKa. [IpocTeiimue nenu cuHyCONTaIbHOTO TOKA (IIETH IIePEeMEHHOT0
TOKa C aKTUBHBIM, UHAYKTUBHBIM U €MKOCTHBIM COHpOTI/IBHEHI/ISIMI/I). Pe3onancHrIe sSBIICHUS (pe30Hch
HAIPSDKEHUH, pe30HaHC TOKOB). PacueT CIoXkKHBIX Iielell IepeMeHHOro 0JHO(a3HOro TOKa.

Tpexdasuble nenu.
PaccmaTpuBaemble Borpocsl: OCHOBHBIE cooTHOIIEHHs. CoeTMHEHNS 3B€3/101 (CHMMETPUYHBIH 1
HECUMMETPHUYHBIH pexuM). CoelMHEHNE TPEYroJIbHUKOM (CHMMETPHYHBIA 1 HECUMMETPUYHBIH PEXIM).

MarsuTtHsbIe 1IeTH.

PaccmarpuBaembie Bonpockl: OCHOBHBIC MaTHUTHBIC BETHIHHBL. OCHOBHBIC 3aKOHBI MATHUTHBIX IETICH.
3akon OMa u 3akoHbI Kupxroda ais MarHuTHOU 1ienu. PacueT MarHuTHBIX [enel Py MOCTOSHHOM
MarHuTHOM TOTOKe. PacueT Hepa3BeTBICHHBIX MAarHUTHBIX 1ienieil. PacueT pa3BeTBIEHHBIX MATHUTHBIX
nene (mpsmas 3agada).

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

[TepexoaHbie TPOLIECCHI.

PaccmatpuBaemsle Bonpockl: [IpyuiHBI BOSHUKHOBEHUS EPEXOIHBIX IPOLECCOB U UX

nociencTeus. 3akoHsl komMmyTanuu. [lepexomusnii mporece B RL [lepexomnsiii mporecc B
RC.Anepnonnuecknii nepexonusiit mpouecc B RLC — nenm. KorebarenbHbIi iepexoIHBIA IPOIIECcC B
RLC. IlpenensHO-aneproandeckuii nepexoausiid nponecc B RLC-mienn. PacueT kiraccHuecKiuM METOA0M
MEPEXOHBIX IIPOLECCOB B AIEKTPUUYECKUX LEISX C JBYMs PEAKTUBHBIMU 3JIEMEHTAMM.

OnepatopHbIil METOA.
PaccmatpuBaemble Borpocs!: [Ipeodpasosanue Jlamnaca. M300pakeHne HEKOTOPBIX




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

aneKkTpoTexHuIecknx ¢yakmmit.3akoHs Oma u Kupxroda B onepatoproii popme. O0mmii cinywaii pacaera
MEePEXOHOTO IPOLEcCa ONEPATOPHBIM METO0M. DOpMYITBI Pa3IoKEHHS.

10

HexoppekTtHbie 3agaun. MaTerpan Jroamens.
PaccmaTpuBaemble Bonpocsl: JIMHaMHU4ecKoe NPeICTaBIeHHE TOKOB U HANIPSKECHUH ¢
nomoltbto GyHkuid Xesucaiina u Jupak. PacueT peakiuy 1eny Ha HalpspKeHNE TPOU3BOIBHON

(hopMBL

11

Bpamiaromieecss MarautHOe mose. Bpamaromeecs: Tpexda3zHoe MarHUTHOE TOJIE.
PaccmaTpuBaembie Bonpocs!: [lomydenne Bpamaromerocss MarHuTHoro moist. Ilynpcupyroniee MarHuTHOE
nosre.CriocoObl NOMyYeHHs BPAIAIOIIET0Cs] MATHUTHOTO TTOJIS

12

MeToa CMMMETPUYHBIX COCTaBIAIOMUX. MeTosr cuMMeTpudHbIX coctaBisitonux (MCC).
PaCCManI/IBaeMI:Ie BOIPOCHI: OCHOBHLIG IMOJIOKECHUA MECTOJJa CUMMETPUYHBIX COCTABJIAIOIINX.
COHpOTI/IBHeHI/IH CXEM 3aMCIICHUS JId TOKOB pa3IMYHbIX HOCJ'IeZ[OBaTeJ'ILHOCTeﬁ.BI/I)ILI HECUMMCTpPUHU B
TpeX(l)a?)HI)IX HeIsx. Pacuér METOAOM CUMMETPUYHBIX COCTABIAOMUX HETIU ¢ HCCUMMETPHUIHBIM
Y4aCTKOM B nuaun.Pacyér METOAOM CUMMETPHUYHBIX COCTABIIAOMINX LCIH C CHMM@TpH‘IHOﬁ

Harpy31<0171 IIpU HECUMMCTPUU NUTAOMICTO HAIPS?KCHU.

13

HecunycounaanbHoe HanpsiKEHUE U TOKU B TpeX(Pa3HbIX CEeTAX

PaccmaTpuBaemble Bonpocsl: MakcuMalbHbIE, IEHCTBYIOIINE U CPETHAE 3HAUCHUS
HECHHYCOHUANbHBIX nepuoandeckux I/[C, HanpspkeHn u TokoB.HecuHyconnaabHble KpUBBIE C
neproandecKoi orubaroieil. Pacuer nemneii ¢ HecunyconnaibHbIMuU nepuoandeckumu 3J1C,
HalIpsHKEHUAMUA U TOKaMI/I.MOHIHOCTb B IS HCCUHYCOUAAJIBHOT'O ToKa.Briciine TrapMOHUWKU B
TpexdazHbIX LETsIX.

14

[enu ¢ pacnpeneéHHBIMU MTapaMeTPaMHU.

PaccmarpuBaembie BOIPOCHL: Y CTAHOBUBILUNCS TAPMOHUYECKUN PEKUM OJHOPOAHOM nmuHuM. berymue
BOJIHBL P&XXMMBI OZTHOPOAHON JTMHUY MIPU TapMOHMYECKNX HANPSOHKCHUSX B ToKaX. OQHOpOIHAS JTMHUS Oe3
uckaxxeHui. OTHOpoIHAS JIMHKS 0€3 TOTEeph NPH FAPMOHUIECKUX HAIPSIKEHUSIX

1 Tokax.Pexxumpl omHOpoaHOH HHUE 6e3 noTeps.[lepexoaubie mporeccs B OAHOPOAHBIX JINHUAX 0€3
notepb.BritoueHne ogHOpOAHON IMHUH O€3 OTeph Ha MOCTOSHHOE HanpspkeHne. OTpakeHue u
MpeJOMIJIEHHE BOJIH B OJHOPOIHBIX JIMHUAX 0€3 TOTepb.

15

Henuneiinbpie nemnmu.

PaccmarpuBaembie Bonpocsl: HenmHeHbIe pe3UCTUBHBIE 311€MEHTHL. PacueT Hepa3BEeTBICHHON MArHUTHOM
uenu.Pacuer pa3BeTBI€HHON MarHuTHOM Lenu.Pacder neneil ¢ TMHEHHBIMU U HEJTMHEHHBIMU
WHAYKTUBHBIMU 3JieMeHTaMu. HenmHeiHble eMKOCTHBIE 371€MEHTH. MeTo1 SKBUBaJIEHTHBIX
cunycous.Pe3oHaHCHBIE SIBIEHUS B HEJIMHENHBIX Lensx. [lepexoiHple mpouecchl B HEMMHEWHBIX HENsIX

16

DIIEKTPOMArHUTHOE TOJIe. DIEKTPOCTATUUECKOE TTOJIe

PaccmatpuBaembie Bonpockl: OCHOBHBIE ypaBHEHHUS 3JIEKTPOMArHUTHOTO MO DIEKTPUIECKOE T0JIe
3apsKEHHON OCH O0Tpe3Ka. DIEKTPHUYECKOE MOJIE IBYX Pa3HOMMEHHO 3apsDKEHHBIX 0CeH.DNneKTpuieckoe
T0JI€ ¥ eMKOCTh CHCTEMBI LIMIMHAP-TIOCKOCTh. DIEKTPHUECKOE MOJIEe U eMKOCTh JBYXIPOBOJHOM
JMHUH. DNEKTPUUECKOE N0JIE U EMKOCTh KOAKCHAIbHOTO

kabens. OCHOBHBIE ypaBHEHHUS 3JIEKTPUUECKOTO MOJIS B MPOBOASIICH cpere.

17

MarauTtHoe nosje nocTossHHOro Toka. Cuita, AeMCTBYIOIIAs Ha MPOBOJHUK B MATHUTHOM
oJIe.

PaCCManI/IBaCMLIC BOIIPOCHI: OCHOBHEIE YpaBHCHUA MAarHuTHOT'O 11OJIA TOCTOSIHHOT'O TOKA. BCKTOpHLIfI
noTCHIHAJI MarHuTHOIO I10JI4.

18

HepCMCHHOC QJICKTPOMArHuTHOC IOJIC. YPaBHeHI/IH Makcsenna.
PaccmarpuBaemblie Bonpochl: YpaBHeHne Makcgesa u TeopeMa Y MoBa-IIoMHTHHTa B KOMIUIEKCHOM
thopme. PacipocTpaneHne 51eKTpoMarHUTHEIX BOJTH.[I0BepXHOCTHBIN AP QEKT.

19

[TomynpoBOTHUKH.

PaCCManI/IBaCMLIG BOHpOCLIIBI/IHI:I MMPOBOAMMOCTHU HOHprOBOHHI/IKOB.aHepFGTI/I‘{CCKI/IG 30HBI




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

MOTYTIPOBOJHHKA. DJIEKTPOIPOBOTHOCTH ITOIYIIPOBOAHUKOB. BobTaMIIepHbIe XapaKTepUCTHKN KOHTAKTOB
MeTaJul — NOJyNpOoBOHUK. bapeepHas eMKkocTbp-N nepexona.

20

[TonynpoBOIHUKOBBIE TUO/IBI.
PaccmaTpuBaemble BOpochl: BUIbI TOTYPOBOAHUKOBBIX H010B.BIpsiMuensHble. IMITynbCHBIE.
Crabumutponsl. {nons! Illortku. Bapukans. TyHHeNbHbIE 1 00pallleHHBIE THO/IBL.

21

bunossApHbI TpaH3UCTOP.
PaccmatpuBaembie Bompockl: TpH cxeMbl BKITIOUEHHUS TpaH3ucTopa.UYacToTHRIE CBOHCTBA OHITOJIIPHOTO
TpaH3ucTOpa. TUITBI OUMONIIPHBIX TPAaH3UCTOPOB. T €XHOIOTHH U3TOTOBICHUS TPAH3UCTOPOB.

22

Tupucropsl
PaccmarpuBaemsle Bonpockl: @u3ndeckue NpoLecchl U OCHOBHBIE IIapaMeTpbl TUPUCTOPA. JJUHUCTOPEL
CHUMUCTOPEI.

23

[ToneBbie TPaH3UCTOPBHI.
PaCCManI/IBaCMLIe BOHpOCBIZHOHeBBIe TPAH3UCTOPHI C YHPABJIAIOIIUM P-N HepCXOZ[OM.HOHCBHe
TPAH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.

24

HHTerpabHbIe MUKPOCXEMBI
PaCCManI/IBaCMLIe BOIPOCHI: OCHOBEI MI/II(pOSJ'IeKTpOHI/IKI/I.TOHOJ’IOFI/ISI 3JICMCHTOB HHTeraHBHOﬁ
I/IH)KGKI.II/IOHHOﬁ JIOTUKU. AHAJIOTOBBIE HUHTErpaJibHbIC CXeMLI.OHepaL[I/IOHHLIe YCUIIUTECIIN.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepKaHue

SKCHCpI/IMeHTaHBHaH IMPOBCPKAa HCKOTOPLIX MCTOJ0B pacucTa SJICKTPUUICCKUX ueneﬁ
B xozne mabopaTtopHOii pabOTHl paccMaTpUBAIIICH CIIEAYIOLIHE BONPOCk: [IpoBepka OCHOBHBIX METO/IOB
pacdeTa JIIeKTPUIEeCKHX [erneil. MeTosl pacdera 3JeKTpuIecKuX neneid. [IpuHmm u Metos
HanoxeHus. Teopema 00 3KBHBaJICHTHOM T'€HEPATOpE.

Henu onnogazHoro cunycounganbHoro Toka. [locnenosarenbHoe coefUHEHNE AKTUBHOTO

" pCAaKTUBHOI'O COHpOTI/IBHeHI/If/'I.

B xone BeImoaHeHHs 1a60paTopHO pabOThl paccMaTPUBAIUCh CIEAYIONUe Bonpockl: MccneaoBanne
YCTaHOBUBIIUXCS MPOIIECCOB, SIBJICHUS PE30HAHCA U YACTOTHBIX XapaKTEPUCTHK B IETSIX CHHYCOUIaTHLHOTO
Toka. [locTpoeHre BEeKTOpHOM HarpaMMbl HAPSKEHUH [171s1 1TOCJIeI0BaTEebHOM e H.

I_[eHI/I OI[HO(I)EBHOI"O CUHYCOHNJAJIbHOTI'O TOKaA. HapaHHeJ'IBHOG COCINMHCHHUEC aKTHUBHOI'O U

PEAKTUBHOI'O COHpOTPIBJIeHI/Iﬁ.

B xoze BbInoTHEHUS 1a00paTOPHON pabOThI pacCMaTPUBAINCH CIIEAYIOIHe Borpockl:Onpeaensercs
KOMIUIEKCHOE COTIPOTHBIICHHE IIENH O IIOKa3aHUsIM BOJIBTMETpPa, aMIiepMeTpa 1 BaTTMeTpa. [locropoenne
BEKTOPHOH JTMarpaMMBbl TOKOB JIJIs TApAJUIEBHOTO KOHTYpa.

HccnenoBanue sBieHue PE30HAaHCa B napannenLHoﬁ BHCKTquCCKOﬁ Ja(S0041 (pesoHch

TOKOB)
B xone npoBeneHns 1a00paTOpHOM PabOTHI PACCMATPUBAIOTCS CIIEAYIOLIIE BONPOCckl: OnpeieneHne
K03 puneHToB TpaHcHOopMAIMK BEIUIHH HOTPEITHOCTEN TpaHC(HOPMATOPOB TOKA.

Uccnenoanue 3NeKTpUYECKUX LENEN CO B3AMMHON MHIYKTUBHOCTBIO

B xoze BbIoTHEHUS 1a00paTOPHON pabOThl PACCMATPUBAIOTCS CIICAYIOIHE BOIPOCHL:
BSaI/IMOI/IH,HYKTI/IBHOG COHpOTI/IBJIeHI/Ie.PaC‘-ICT SJICKTPUICCKUX uenel‘/'l C B3aHUMHOI WHAYKTUBHOCTBIO.
OHHOI/IMGHHLIC 1 pasHOMMCHHBIC 3 KUMbI UHAYKTHBHO-CBSI3aHHbIX KATYIICK. Pacuer DJICKTPHUUICCKUX
Leney ¢ B3aMMHOW MHAYKTUBHOCTBIO.

HCpCXOHHBIe IMPONLECCChI B IMMOCICAOBATCIIBHBIX LECIIAX
B xoze BeImonHeHMsT 1a00paTOPHOM pabOTH paccCMaTPUBAIUCH CIEAYIONTNE BOIPOCk: [lepexoanbie




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

PEeXUMBI BO3MOXKHHI B e R, L, C B 3aBHCHMOCTH OT BHIa KOPHEH XapaKTePUCTUIECKOTO
ypasHenus.UccnenoBanue uenu R, L. UccnenoBanue nenu R, C. UccnenoBanue nenu R, L, C.

HccnenoBanue Tpexda3Hou 1enu, COeAMHEHHON 3BE3/101.

B xozie BbIIOTHEHUs 1a00paTOPHON pabOThI pacCMaTPUBAIKCH CIEAYIOIIUE BOIPOCh: O3HAKOMIIEHHE C
pacopeacjaicHueM Hal'[pH)KeHI/Iﬁ 1 TOKOB B Tpequa3H0171 OCIIu, COCL[I/IHGHHOﬁ 3B63[[0ﬁ, npu paBHOMepHOfI u
HEpaBHOMEPHOM OTHOPOTHOHN Harpy3ke (a3 IpH HATWIHH U OTCYTCTBHU HYJIEBOTO IPOBOJA 1
HEOHOPOAHOM Harpy3ke. BrissiCHEHUE BIMSHMS HYJIEBOTO IPOBO/A B YETHIPEXIIPOBOAHOM CHCTEME IIPU
HEepaBHOMEPHOU Harpy3ke (a3 Ha (a3HbIe HAIPSHKSHUS U TOKH.

UccnenoBanue TpexdazHon 1enn,COeAMHEHHON TPEYTOIbHUKOM.

B X0A€ BBITIOJTHCHUA na6opaT0pH0171 pa6OTLI pacMaTpUBaAJIUCh CICAYIOMINE BOIMIPOCHI: 3HAKOMJICHUE C
pacopeacicHueM HaprI)I(eHI/Iﬁ U TOKOB B TpeX(l)aBHOﬁ OeInu, COGL[I/IHGHHOﬁ TPCYTOJIbHUKOM, IpU
paBHOMEpPHON M HEPaBHOMEPHOMN OJHOPOAHON Harpyske ¢as.

quprCXHOJ'IIOCHI/IK.

B xo7e BbIOIHEHHMS J1a0paTOPHOM paboThl pacCMaTPHBAIUCEH CICAYIOIINE BOIPOCH: XapaKTePHCTUICCKUE
HapaMeTpPhl YSTHIPEXIOIOCHUKA. PeXUMBI pabOTHI YETHIPEXIIONIOCHHKA. MeTOAbI IPUMEHEMBIC IS
TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO

ompeneneHus K03 PUIHESHTOB.

10

W3yueHne MarHuTHBIX LieTIen

B xone BbIoIHEHH 1a00paTOpHOI pabOThl pacCMaTPUBAIUCh CIIEAYIOLINE BONPOCkL: M3y4nTh
yCTpOicTBO MILIHBeOepMeTpa. HayunThes M3MepsiTh MarHUTHBIN TTOTOK. [IpoBepuTh BIHsSHUE
BO3/YIIHOTO 3a30pa U MAarHUTHBIX ITYHTOB HA MATHUTHOE COIPOTUBJICHUE LICTIH.

11

I/ICCJ'IG,I[OBaHI/IC I[J'IHHHOﬁ JIMHUHA B CTAHUOHAPHOM PCIKHUME.

B xoze BeImomHEHUS 1a00paTOPHON pabOTHI pacCMaTPUBAIOTCS Ciieayronye Bonpockl: MccnenoBanue
PEKHMMa CTOSYHX BOJH MPU FapMOHMYECKOM BO3JICHCTBHUHN. I3ydeHre CTallMOHApHBIX PEXKUMOB PaOOTEI
JUTMHHOW JIMHKY (IIETIH ¢ paclpeelICHHBIMY TapaMeTpaMH) IIPYU TapMOHHYECKOM BO3/ICHCTBHH.

12

HccnenoBanue JIMHHOW JUHAM B IEPEXOTHOM PEKUME

B xo/ie BbINOMHEHUs! Ta00paTOPHON pabOThl pacMaTPUBAIKCH ClieAyolIe Bonpockl: OcuuiorpamMmma
BXOJIHOTO MMITyJibca.OcumiiorpaMma nepexoHoro mporecca. OciuuiorpaMMa KOpoTKOro 3aMbIKaHUs Ha
BBIXOJIC.

13

MarauTHoe moJs QJICKTpOMArHuTa IoCTOSAHHOTO TOKa

B xoze BoImosHEHUS 1a00paTOPHON pabOTHl pacCMaTPUBAINCH CiIeAylolue Bonpockl: [locTpoenue rpaduk
MarHMTHOHM WHIyKIIMH B 3aBHCUMOCTH OT PACCTOSIHHUSA JI0 sSipMa Ha OCH CHMMETpPUH 3JIeKTpoMarHura. Pacaer
MarHMTHOTO MOJIS 1O 3aKOHY TOJIHOTO TOKA.

14

Huon

B xoxe BeimoaHeHHs 1a60paTOpHON pabOThl paccCMaTPUBAIUCh CIEAYIONIUE BONPOCH: BpemeHHbIE
JII/IanaMMI)I HpOL[eCCOB, HpOTeKaIOH_[I/IX HpI/I 3aHI/IpaHI/II/I HOJ'IprOBOI[HI/IKOBOFO auonaa. 3aBI/ICI/IMOCTI>
OGapbepHO EMKOCTH MOJYIIPOBOJHUKOBOTO JMO/Ia OT BEIMYMHBI 00paTHOTO HaNpspKeHus. BonbraMnepHast
XapaKTepUCTUKA cTabuuTpoHa. VccinenoBanre TUHAMHUYECKUX XapaKTEPUCTUK JTUOJIOB.

15

Tupucrop

B X0A€ BBITIOJTHCHHUA na60paT0pH0171 paﬁOTLI paccMaTpuBaAJINCh CICAYOIINE BOIIPOCHI: HCCJ’ICI[OBaHI/Ie
npsiMOi BeTBH THpHcTOpa.MccnenoBanue o0paTHON BeTBU THpUCTOpa. BosbT-aMnepHas xapakTepucTHKa
JAUHHUCTOPA.

16

bunosApHbI TpaH3UCTOP

B xoxe BeImoaHeHHs 1abopaTHO pabOThl paccCMaTpUBaJIKCh CIEAYIONIUE BOMPOCH: VMccneaoBanne
PEXHUMOB pabOTHI OUITONISIPHOTO TpaH3KUCcTOpa.Pacder crenenn HachImeHNs TpaH3ucTopa. CHATHE
ceMencTBa BXOJHBIX XapaKTEPUCTUK ITPU MOCTOSIHHO HAIIPAKCHUN UKD. Custue BBIXOIHBIX
XapaKTEPUCTHK TP MOCTOSTHHOM TOKE 0a3bl.

17

[ToneBoi TpaH3ucTop
B xoze BbInoHEHUs 1a00paTOpHON paboThl paccMaTPUBAIOTCS ciieayrolye Bonpockl: MccnenoBanue




/o

HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

BOJIbTAMIIEPHBIX XapAKTEPUCTUK Pa3INYHBIX BUIOB MOJEBBIX TPAH3UCTOPOB. BEIXOIHBIE XapaKTEPUCTUKI
MOJIEBOTO TPAH3HUCTOpA C P-N epexoJoM. BoabraMnepHsle XapakTepUCTUKH 10JIeBOTo TpaHzucTopa MOIT
THUIIA CO BCTPOCHHBIM N-KaHAJIOM.

18

I/ICCJ'IG,I[OBaHI/IC JIOTHYECKOH HHTeraﬂbHOfI MHKPOCXEMBI

B xozie BbIIOTHEHUs! 1a00paTOPHON pab0Thl pacCMaTPUBAINCH CIIEAYIOIIUE Borpockl: OnpeneseHne
JIOTUYECKUX OINepalil, BHIIOJIHAEMBIX OJYIIPOBOIHUKOBON MUKpocxeMo. MccnenoBanue BXOJHOU U
IPSAMOM TIepeAaTOYHON XapaKTePHCTHK JIOTHIECKOH MOIYIIPOBOIHIKOBOI MUKpocxeMbl. Onpeenenne
MOIITHOCTH, TIOTPEOIIIEMO TIOTHIECKON NOTYIPOBOJHUKOBOH MUKPOCXEMOM.

19

OCHOBBI MUKPO3JIEKTPOHUKH.
B X0A€ BBITIOJTHCHUA na6opaT0pH0171 paGOTLI paccMaTpuUBaJIUCh CICAYIOHINEC BOHpOCLIZCDyHKHI/IOHaIILHaH
MI/IKpOBJ'IeKTpOHI/IKa.CO&HaHI/IG AKTUBHBIX U MMACCUBHBIX 3JICMECHTOB MHUKPOCXEMBI.

20

Ycunurenn HAIps>KCHUA.

B xozie BbIONTHEHUS 1a00paTOPHON pabOThl PACCMaTPUBAIHCH CIEAYIOIINE BOIPOCHL: PesKHMBI pabOTHI
YCHIMTENBHOTO Kackana: A, B, AB. O6partnas cBs3b (OC) B yemmmurensx, Buasl OC. [IpuHImnImansHas
CXeMa yCHIIUTENs Ha ONIOIIPHOM TPaH3UCTOPE, Ha3HAYCHHUE

3JIEMEHTOB CXEMBI.

21

Yeunurenu MOITHOCTH.
B xone BeimonHeHus 1a60paTopHoil paboThl pacCMaTPUBAIKCH ClEAYIONUE BOMPOChl: OMHOTAKTHBINA U
JIBYXTaKTHBIH BBIXOJIHOH Kackabl ycuieHus. Pabora cxemsl B pexxume B

22

['eHepaTopsl TapMOHUYECKHUX KOJICOaHU.

B xone BoImonHEHUs 1a00paTOPHON pabOTHI PaCCMATPUBAINCH CIEAYIOIIUE BOTIPOCHI: Y CIIOBHUS
CaMOBO30YKICHHUS aBTOI'€HEPATOPOB:

6ananc ¢a3 u ammtyn. Asroreaepatopsl LC- u RC- Tuma: cxembl, 0coO€HHOCTH ()yHKITMOHHPOBAHUS.

23

Crabunm3aTopbl HAIPSDKEHHS U TOKA.
B xoxe BeimonaHeHus 1ab0paTopHOi paboThl paccCMaTPUBAINCh CIeAyIONUe BOpockl: CTabUIN3aToOphI:
nmapaMeTpUICCKUEC U KOMIICHCAITUOHHBIC.

24

Hpeo6pa30BaTeJ1H HaIps’KCHUA U 4aCTOTHL.
B xoxe BeImoaHeHHs 1a60paTopHO pabOThl paccCMaTPUBAINCh CIeAyIore BOpockl: OCOOEHHOCTH
HUMITYJIbCHBIX METOJIOB PErYITUPOBAHUS IOCTOSIHHOTO HAPSDKEHHsS. TUPUCTOPHBIE PETYIISITOPBI

[IpakTrueckue 3aHATHS

/o

TemaTuka MpakTUYECKUX 3aHATUM/KPATKOE COJIEpKaHNE

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

B xone MPOBEACHUS MPAKTUICCKOI'O 3aHATHA PaCCMATPUBAJINCH CICAYIOMUE BOITPOCHI:
HOCHEI[OBaTCHLHOG, napajijieJIbHOC U CMEIIAHHOE COCTUHCHUE HpOBO)IHI/IKOB.PaC‘IeT QJICKTPHUUCCKUX
I.[CHCfI MNOCTOAHHOT'O TOKa METOJOM. 3KBUBAJICHTHBIX npeo6pa30BaHHﬁ:

MGTOH KOHTypHI)IX TOKOB. MCTOJI HAJIOXKCHUS. BXOJIHBIG 1 B3aUMHBIC HpOBO}II/IMOCTI/I.
B xone npoBeaeHus NpaKTUYECKOr0 3aHATHs pacCMaTpUBaJIUCh clieayrolue Bonpockl: [lopsaok pacuera
3JIEKTPUYECKOH 1IeTTH METOJIOM KOHTYPHBIX TOKOB U METOJIOM HajoxkeHus.OnpeiesieHne BXOIHbIX U
B3aUMHBIX MPOBOJAUMOCTEM BETBEU CXEMBI.

Merton y3710BbIX TOTEHIHAIOB. MeTo1 IBYX y3710B. balanc MOIIHOCTEN.
B xXonae HpOBG}leHI/Iﬂ HpaKTI/I‘ICCKOFO 3aHATUA paCCManI/IBaHI/ICB CJ'IG}IyIOHII/IC BOHpOCBII €Toa ABYX y3J'IOB
SBIISICTCS YaCTHBIM CIIydaeM METO/1a y3JIOBBIX MOTEHIHANOB. Pemenne 3aaq B mporpamme mathcad.

Pacuer npocreiimux nenei cMHyconaalbHOro Toka. [locTpoeHne nmpocrenmmx

BEKTOPHBIX TUArpaMM.
B X0oA€ NpOBEACHUA NPAKTUICCKOI'O 3aHATHUA paCCMATPUBAIOTCS CICAYHOIINC BOIIPOCHI: Pacuer nuHeHBIX




TemaTuka NpakTHYECKUX 3aHATUI/KpPATKOE CO/IepIKaHue

3JIEKTPUUYECKUX LIeTIeH CUHYCOMAIbHOro ToKa. [locTpoeHne TpeyroJpHUKOB Haps>KEHUH,
CONPOTHUBJICHUH M MOIIHOCTEH JUIsl JIF00O0H ey CHHYCOUAIBHOTO TOK

5 |CuMBOIMYECKUN METOJ pacyeTa Ieneil CHHYCOUJaTbHOTO TOKa.
B X0o4€ NpOBCACHUA NPAKTUICCKOI'O 3aHATH paCCMAaTPUBAJINCH CICAYIOIINEC BOHpOCLIZCMBOJ'H/I‘-IeCKI/Iﬁ
METOM pacyeTa ueneﬁ CHHYCOHJAJIbHOTO TOKAa C MPUMEHCHNEM KOMIUJICKCHBIX YHUCCII. TeopeMa 317[.]'[61)&.

6 |Pesonanc Hanpspkenuii. PesoHanc TokoB

B xone npoBeneHUs NpaKTUYECKOTO 3aHATHS pACCMATPUBAIOTCS CIAEAYIOLIUE BONIPOChl: YacTOTHBIE
XapaKTEPUCTHUKU PE3OHAHCHBIX ueneﬁ. PeaktuBnbIC CONPOTHUBJIEHUA Y IPOBOAUMOCTHU OTHAEIIBHBIX
y4acTkoB Lenu.llocTpoeHuu BEKTOPHBIX AUarpaMm JUlsl pE30HAHCHBIX LIEHEH.

7 |Pacyer pa3BeTBIEHHOM LIENTU CHHYCOUIATLHOIO TOKA C B3aUMOUHIYKIIHEH ¢
MOCTPOCHHUEM BEKTOPHOM JHarpaMMbl TOKOB U TOMOTrpapuuecKoi AuarpaMmMbl
HanpsHKeHUH

B X0A€ BBIITOJIHCHUA MMPAKTUYCCKOI'0 3aHATUA paCCMaTpUBAINCh CICAYIONNUC BOITPOCHI: PacueT cioKHBIX

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

8 |Pacuer HeMMHEHHBIX IIEMECH MMOCTOSHHOI'O TOKA

B xope mpoBegeHUs MPaKTHYSCKOTO 3aHATHA PACCMATPUBAIOTCS CIEAYIOIIHIE BOTIPOCHL: I padrraeckuii
METOJI aHAJIN3a HeJIMHEHWHBIX [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 00y4Jaromuxcs.

/ Bun camocTosiTensHO#M paboThI
/1

1 |[ToaAroTOBUTHCS K JEKIIMOHHBIM 3aHATHIM, U3y4as OCHOBHYIO JIUTEpaATypy MO
IUCILIUILINHE.

Beinonnenue pacuetHo-rpaduyeckoit paboThl.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

4 | IloaroToBKa K TEKYyIIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUYEHb TEM PACUETHO-TpAPUUECKUX padoT

[IpounsBecTy pacyer MEKTPUUECKON LENHU ITIOCTOSHHOIO TOKA 110 BApUAHTAM.
Onpenenuth TOKM B BETBAX DJCKTPUUECKON II€MM U BBHIIOJHUTH OanaHc
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. 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=50Om 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

PaccuutaTh (ha3Hbie TOKM HArPy3KH, JIMHEWHbBIE TOKHU, HAMPSKEHUS Ha (azax
Harpy3KH, aKTUBHYIO MOIIHOCTb, Pa3BUBAEMYyIO0 T'€HEPATOPOM M TMOTPEOIIsIEMYIO
Harpy3Kkoi B Tpexdas3Hou ceTu.

1. Un=380 B Ri1=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 Rn= 0 Owm; X1=6 Om; R=10 Om; XL= 8 Om; XC= 0 Om.

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

5. Un=173 B Ra1=3 Owm; Xi1= 0 Om; R=15 Om; XL= 10 Om; XC= 0 Om.
6. Un=380 B Rii=5 Om; Xu= 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 Ri=9 Om; Xni= 10 Om; R=22 Om; XL= 10 Om; XC= 0 Om.
9. Un=173 B Rn= 12 Om; Xn=9 Om; R=25 Om; XL=0 OMm; XC= 15 Om.
10. Un=220 B Rin=10 Om; Xn= 10 Om; R=30 Om; XL=20 Om; XC=5 Om.

5. llepeueHp wu3AaHUN, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh I[IPU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Ne
n/n bubnuorpaduueckoe onucanue Mecro nocryna
1 | Adanacoes, A. FO. TeopeTrueckne 0CHOBBI URL:
JIEKTPOTEXHHUKH : yueOHoe nocobue / A. 1O. https://e.lanbook.com/book/264827

Adanacses. — Kasans : KHUTY-KAHM, 2020. — 276 | (nata obpamenus: 16.10.2025). —

c. — ISBN 978-5-7579-2459-5. — Tekcr : Pexum HOCTyrfa: JULL aBTOPHS.
OJIB30BATEICH.




AIIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTeUHAs
cucrema. 2020

2 | Arabekos, I'. U. TeopeTnueckue OCHOBBI URL:

s1eKkTpoTexHuKu. JInHeitHble snekTprueckue neny : | hitps://e.lanbook.com/book/399167
yuebHoe mocobue ms By3oB / I'. . AtabekoB. — 11- (mata obpamerms: 16.10.2025). —
e w3, crep. — Cankr-Tlerep6ypr : Jlanb, 2024, — | PexuM JIOCTYTIA. JUT aBTOPHS.
592 ¢. — ISBN 978-5-507-49672-3. — Texer : HOTBIOBATEICH.

AIIEKTPOHHBIH // JIaHb : 3IEeKTPOHHO-OMOIMOTeUHAs

cucrema. 2024

3 CkopHsikoB, B. A. O0mas 31eKTpOTeXHUKA U URL:
ANIEKTPOHUKA : y4eOHUK Ui By30B / B. A. https://e.lanbook.com/book/485120
CkopHusikos, B. 5I. ®ponos. — 4-¢ u3j., crep. — (nata odpamenus: 19.07.2025). —

Canxr-Ilerepoypr : Jlans, 2025. — 176 ¢. — ISBN Texer : sneKTpOHHEIA.
978-5-507-53385-5.
4 | DIeKTPOTEXHUKA B YIPAKHECHUAX U 33/1a4aX : URL:

yue6Hoe nocobue / E. Y. Anrasun, B. B. bornaHos, https://e.lanbook.com/book/216116
O. B. JlaBbizenxo [u ap.]. — HosocuGupcek : HITY, | (nata obpamenus: 15.06.2025). —
2021. — 94 c. — ISBN 978-5-7782-4365-1.
5 | Pycaxos, O. I1. Dnekrponuka : yuebnoe nocodbue / O. | URL:

I1. Pycakos, B. I'. IllaxTmneiinep. — Hosocubupck : | https://e.lanbook.com/book/404585
HI'TY, 2023. — 64 c. — ISBN 978-5-7782-4910-3. | (#ara odpamenus: 19.07.2025). —

TekcT : ANEeKTPOHHBI.

6 | Uepnsimos, H. I'. OGras snekrporexHuka : yueonoe | URL:

noco6ue / H. T'. YUepusimos, T. 0. Jlopoxosa. — https://e.lanbook.com/book/319820
Tam60B : TI'TY, 2018. — 84 ¢c. — ISBN 978-5-8265- | (1ata obpamenus: 15.06.2025) —
1861-8. TeKcT : ANEeKTPOHHBIM.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOEHUU JIUCUUIUIMHBI (MOZYJIS).

1.Odurmansusiii cadt PYT (MUNT) (https://www.miit.ru/).

2.0¢ummaneheii caiit OAO «PX» (https://www.rzd.ru/).

3.Hayuno-rexuuueckas 6uommorexka PYT (MUUNT) (http:/library.miit.ru/).

4 Inpopmanvionnsii  noptan  Hayunas  snexktpoHHas — OuOimoreka
eLIBRARY.RU (www.elibrary.ru/).

5.http://scbist.com - CHBUCT XXene3HomopoxHbId HWHGOPMAIIMOHHBIH
nopran: doromarepuanbl, HOBas TEXHUKA, HH(POPMALMOHHBIE MaTEepUabI,
BOIPOCHI U OTBETHI.

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

/. IlepeueHb  JHUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpPOrpaMMHOT0 OO€CIeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJI1 OCBOCHUS JUCIUTIIMHBI (MOTYJIs).



1. Microsoft Internet Explorer.

2. OneparmonHas cucrema Microsoft Windows.

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

8. OmumcaHnne MaTepuaaIbHO-TEXHUYECKOW 0a3bl, HEOOXOmMUMOW IS
OCYILECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo TUCIUILUINHE (MOIYIIIO).

1.YueOHbie ayauTopuu sl TPOBEACHMS 3aHSATHN JIEKIIMOHHOTO THIIA,
OCHAIIICHHbIE KOMIIBIOTEPHON TEXHUKOW U HabopamMu JIEeMOHCTPAIMOHHOIO
000py1I0BaHUS:

- MyJIbTUMEIUNHBIM [TPOEKTOPOM;

- UHTEPAKTUBHOM JTOCKOM.

2. Kowmruiekt m1abopaTopHOTO M HU3MEPUTEIHLHOTO OOOPYJIOBaHUS IS
IIPOBENICHUS TAOOPATOPHBIX PA0OT (CTEHA0BOE UCIIOJIHEHNE) BKIIIOYAET B CEOs:

-M3mepuTenbHbie TPUOOPHI (aMIIEPMETPHI, BOJIBTMETPHI, BATTMETPHI).

-Iludposoii ocimtorpad.

-OyHKIIMOHAIIBHBIN T€HEPATOP.

-Perynupyemblii HCTOUHUK MTUTAHUS.

-Tpexdasnblii reHepaTop.

3. Aynutopun Kadeapsl i1 TMPOBEICHUS MPAKTUUYECKUX 3aHSATUH,
OCHAIIIEHHBIE CJIETYIONTUM 000PY/I0BAaHUEM:

- MEPCOHAIBHBIMU KOMIIBIOTEPAMHU C MPEAYCTAHOBJIECHHBIM MPOrPAMMHBIM
oOecrieueHrneM U C TIOJIKIIFOYEHUEM K CETH

INTERNET.

4. Tlpu npoBeACHUM 3aHATUN C NPUMEHEHUEM JJIEKTPOHHOTO OOYYEHHS U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI, MOTYT TPUMEHSITHCS CIEAYIOIINE
CpeaCcTBa KOMMYHHUKALIUI:

OUOC PYT (MUUT), Microsoft Teams, 351eKTpOHHAS TTOYTA.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3auer B 4 cemecTpe.
DK3aMeH B 5 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

O1neHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEIACHUHN MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

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

CorJyiacoBaHo:

3aenyromuii kadeapon dulJl
3aenyromuii kaheapoit DT

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

B.B. BosnbiHiieB

O.E. IlynoBukos
M.B. llleBnrorun

C.B. Bonoaun



