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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enbro U3y4eHus: AUCHUIIIUHBI « DJIEKTPOTEXHUKA U JIEKTPOHUKAY SIBIISIETCS
OCBOEHHE TEOPETUYECKHX OCHOB OJJICKTPOTECXHUKH, MPUOOPETCHUE 3HAHUK O
KOHCTPYKIMSAX, TPUHIMIAX JICUCTBUSA, IapaMeTpax MW  XapaKTEepUCTHUKaX
Pa3JIMYHBIX JIEKTPOTEXHUUECKUX YCTPONCTB.

3agauamMu  u3yuyeHUs] «DJNEKTPOTEXHUKA U DJIEKTPOHUKA» CTYJICHTaMHU
SIBIISTFOTCSI

- chopMHUpOBaTh TPENCTABICHUNA O COBOKYIMHOCTH TEOPETHYECKUX U
MPAKTUYECKUX 3HAHUMN B 00J1aCTH IJNEKTPUUECKUX LIETICH;

- HapaboTaTh y4eOHbIC MPUEMBI K METOJIbI aHAJIM3a TUIIOBBIX JIEKTPUUECKUX
LICTICH;

- OCBOWUTH OCHOBHBIE MPHHIUIIBI Pa0OThI ANEKTPUUYECKUX YCTPOMCTB M
Pa3JIMYHBIX KOHCTPYKIMHN TpaHCHOPMATOPOB;

- BbIpa0OTaTh CTpaTerMy MPUMEHEHUS pPa3JIMYHbIX METOJIOB pacyeTa
ANEKTPUIECCKUX U MaTHUTHBIX TIETICH;

- YCOBEPIIECHCTBOBAaTh IMOJYy4YCHHBIC y4COHBIC HABBIKH, HEOOXOAMMBIC IS
IIPOM3BO/ICTBA PACUETOB MapaMETPOB TpexX(a3HOH IIECKTPUUSCKON 1ECTIH;

-  Hay4YuTbCS IPAKTHYECKOMY MPUMEHEHHUIO Oe30MmacHoO padoThl C
AIEKTPOOOOPYAOBAHUEM.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHHs MO JUCHUILIMHE (MOIYJIIO).

Ilepeuenp (GopMUPYEMBIX Ppe3yJbTAaTOB OCBOCHHS  00pa30BaTEIbHOU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIUILTAHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXXKEHEPHbIE 3a7aud B MpodeccuoHaabHOM
NEATEIbHOCTH C UCTIOIh30BaHUEM METO/I0B €ECTECTBEHHBIX HAYK, MATEMAaTUYECKOTO
aHaJan3a u MOJIEJIMPOBAHUSI.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIOIaraeT, 4YTo 1Mo ero pe3yJIbTaraM
oOyyarommiicst Oyier:

3Harth:

OCHOBHBIE TEOPETHUYECKHUE TIOJIOKEHUS DIIEKTPOTEXHHUKH, CBSI3aHHBIE C
IIOJIy4YEHUEM DJICKTPUYECKOW DHEPruM, €€ Mnepefayel, pacnpenesicHueM |
norpebiieHreM, pacy€éToM M aHAJIM30M YCTAHOBMBIIMXCA U TEPEXOJHBIX
AJIEKTPOMArHUTHBIX ITPOLECCOB B INHEVMHBIX U HEJIMHEUHBIX DJIEKTPUYECKUX LIETIAX
OMM3KMX 1O CTPYKType U MapaMeTpaM K  JJIGKTPUYECKUM  IETsIM
ANEKTPU(ULMPOBAHHBIX KEJIE3HBIX JOPOT TOCTOSIHHOTO U MIEPEMEHHOT0 TOKa

YMeTh:



IIPUMEHSATH NOJIy4CHHBIC 3HAHMS IS pacuéTa M aHAJIN3a dJIEKTPOMAarHUTHBIX
IIPOLIECCOB B AJEKTPUUECKUX LEISAX APYrOoro Ha3HAYEHUS - HAIPUMED, I CUCTEM
IEKTPOCHAOKEHUST METPONOIUTEHOB, TOPOACKOrO 3JIEKTPUUECKOrO TPAHCIIOPTa
(TpamBaii, Tpoyiei0yC), TPOMBIIUICHHBIX  MPEANPHUATHH  TOPHOPYIHOM
IPOMBIIUIEHHOCTH.

Baanern:

Bnaners omeiTOM omnpeneneHus NEPBUYHBIX MApaMETPOB AIIEKTPUUYECKUX
Lenel pa3InyHOro Ha3HAYEHHUs, CO-CTABJICHUS PACUETHBIX DJEKTPUUECKUX CXEM
(cxem 3aMme-lieHMs), pacyéTa BTOPHYHBIX (XapaKTEPUCTHYECKUX) IMa-paMeTpOB
3TUX Lienei. Binasers onbITOM MPOBEACHUS IKCIIEPUMEHTATIBHBIX UCCIIEI0BAHNM B
ANEKTPUYECKUX LIETISIX Pa3IMYHOrO Ha3HAYCHMSL.

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIMHBI (MOYJIST).

OO6mast TpyJIOEMKOCTh AUCHUIUIMHBI (MOIyJs) cocTaBisieT 6 3.e. (216
aKaJIeMHUYECKUX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIAMH,
IPUBJIEKAEMBIMU K peaju3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KonmuectBo yacos
Tur yqeOHBIX 3aHIATHI Cemectp
Bceero

Ne4 | Ne5

KonTtakTHas paboTa mpu NpoBeieHNH yUeOHBIX 3aHATHH (BCETO): 112 64 48
B tom uucne:

3aHATHS JEKIIHOHHOTO THIIA 48 32 16

3aHATHSI CEMUHAPCKOTO THIIA 64 32 32

3.3. O6veM mgucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOyyJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYaroMIMXCS C
Mearorn4ecKuMu paboTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNpbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TpPU NPOBEIACHUU
MPOMEXKYTOUHOM arrectauu coctasisier 104 akagemuueckux yaca (0OB).

3.4. ITpu oOy4eHHH IO MHANBUAYATLHOMY YU4eOHOMY IIJIaHY, B TOM YHCIIC IIPH
YCKOPEHHOM 00Yy4YeHHH, 00BEeM JTUCHMIUIMHBI (MOJYJIsI) MOXKET ObITh peaTn30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENBHON padOThl 00yUaromuxcs, a Takxe B popme
KOHTaKTHOU pabOThl OOy4YarOMIMXCSA C MEJarorndecKuMu paboTHUKAMHU | (WJTHN)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOﬁ IMporpaMmMhbl Ha MHBIX

YCJIOBUAX, IIPU ITPOBCACHUN HpOMe)KYTOQHOI\/'I aTTeCcranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO TUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

DJIEKTPUUYECKUH TOK.

PaCCManI/IBaeMI)Ie BONPOCHI: SHCKTpO)IBI/DKyHIaH Ccujia, pa3HOCTb NOTCHIUAJIOB. HﬂeaﬂHBHpOBaHHBIﬁ
HUCTOYHHUK SHC, I/I,HeaJ'II/IZiI/IpOBaHHLIﬁ HUCTOYHHUK TOKa, peaHLHLIﬁ HUCTOYHUK BJICKTPOOHEPIUn U €ro Ipea-
CTaBJICHUC DKBHUBAJICHTHBIMHU CXC-MaMH. SHCKTpI/I‘IeCKa}I LCIb U €€ CXEMa, BETBb, Y3€JI, KOHTYP. 3akoH
Jbxoymns-Jlenna. 3akon OMa.

JInnelHbple ey IIOCTOSHHOIO TOKa

PaCCManI/IBaeMHe BOIPOCHI: Pacuer sKkBUBaJIEHTHBIX COHpOTPIBJ'IeHHfI. BI/I,I[LI COCOUHCHUA COHpOTHBHeHHI}‘I
(HOCJ’IGI[OBEITeJ'ILHO@, napajjieJibHOC U CMCIIAHHOC COCITMHCHHUC CO-HpOTHBJ’IeHHﬁ). COGZ[I/IH@HI/Ie
COHpOTI/IBHeHI/Iﬁ 10 CXCMC «3BE3J1a» U «TPCYTrOJIbHUKY.

MGTOIH:I PCUICHUA ueneﬁ IIOCTOAHHOI'O TOKA.

PaccmarpuBaemble BOIIPOCH: MeTOIbI peleHns JIEKTPOTEXHUYECKHX 3a1a4 (METO/ pacyeTa CXeM ¢
HETMOCPE/ICTBEHHBIM PUMEHEHHEM 3aK0oHOB Kupxroda, MeTo/| y3JI0BbIX OTEHIUAIOB, METO KOHTYPHBIX
TOKOB, MAaTPUYHBIN METON).

CuHycou1anbHbIN 3JIEKTPUUECKUN TOK.

PaccmaTpuBaemble Borpockl: [lepeMeHHbIH (CHHYCOMIAIBHBII) 3TEKTPUIECKUI TOK M OCHOBHBIC
XapaKTepU3yOIINe ero BEIMINHBL. 300paxeHne CHHYCONIanbHBIX (DyHKINI BPEMEHU B BUAIE
KOMIUTIEKCHBIX YHcel. J[eHcTBHS ¢ KOMITIEKCHBIME YnciiaMi. KoM-TiieKkcHbIH (CHMBOIMYecKnii) MeTo
pacueTa 1enei CHHyCOMIaIbHOTO ToKa. [IpocTeiimue nenu cuHyCONIaIbHOTO TOKA (IIETTH IIEPEMEHHOT0
TOKa C aKTUBHBIM, UHAYKTUBHBIM U €MKOCTHBIM COHpOTI/IBHEHHHMI/I). Pe3onancHbIC sIBICHUSA (pe30Hch
HAIPSDKCHUH, pe30HaHC TOKOB). PacdeT CIIOXKHBIX LieNel IepeMeHHOTO 0{HO(a3HOTO TOKa.

Tpexdasuble nenu.
PaccmaTpuBaemble Borpockl: OCHOBHBIE cooTHOIEHHs. CoeTMHEHNS 3B€3/101 (CHMMETPUYHBIN 1
HECUMMETPHUYHBIH pexnM). CoeIMHEHNE TPEYTOIbHUKOM (CHMMETPHYHBIA M HECUMMETPUYHBIH PEXHIM).

MarsuTtHsbIe LIeH.

PaccmarpuBaembie Borpockl: OCHOBHBIC MAarHUTHBIC BeTHYUHEI. OCHOBHBIC 3aKOHBI MATHUTHBIX [ICTICH.
3akon OMa u 3akoHbI Kupxroda a1s MarHuTHOU 1ienu. PacueT MarHuTHBIX [enel pH MOCTOSHHOM
MarHuTHOM TOTOKe. PacueT Hepa3BeTBIEHHBIX MATHUTHBIX Ileniei. PacueT pa3BeTBICHHBIX MATHUTHBIX
nenei (mpsmas 3agada).

MHOTONOJIITFOCHUKHA
PaCCManHBaGMLIC BOHpOCI)IZOHpe,HGHGHI/Ie MHOTI'OITIOJIFOCHUKOB. OCHOBHLIG ypaBHCHI/IH
quLIpéXHOHIOCHI/IKOB. CXGMBI 3aMCEUICHUA ‘{eTLIpéXHOJlIOCHI/IKOB.

IlepexoaHbIe MPOLECCHI.

PaccmarpuBaemMsble Bonpockl: [IpyuiHBI BOSHUKHOBEHUS IEPEXOAHBIX MIPOLECCOB U UX

nociencTeus. 3akoHbsl KomMmyTanuu. [lepexonusiii mporece B RL [lepexonuslii mporecce B
RC.Aneprnonnuecknii nepexonusiii mporecc B RLC — nenm. KomebarenbHbIN epexoaHBINA POIIECC B
RLC. TIpeaensHo-anepruoaudeckuii mepexoanbiii mpomecc B RLC-menm. PacdeTt kiaccCHueckuM MeTOI0M
MIEPEXOIHBIX IIPOLECCOB B 3JIEKTPUUYECKUX LIEISAX C IBYMS PEaKTUBHBIMU 3JIEMEHTAMMU.

OmnepatopHbIil METOA.
PaccmatpuBaemble Borpocsl: [IpeobpazoBanue Jlamnaca. M3o0paxxeHne HEKOTOPBIX




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

aneKkTpoTexHuIecknx ¢yHkmmit.3akonsl OMa 1 Kupxroga B onepatoproit hpopme. O0muii cywait pacuera
IEePEXOTHOTrO IIPOoLecca ONepaTOPHBIM MeTo0M. DPOpMyIIbI pa3noKeHusL.

10

HexoppekTtHbie 3agaun. MaTerpan Jroamerns.
PaccmarpuBaembie Bonpochl: JlnHaMUYeCKOe MPEACTABICHUE TOKOB U HATIPSIKEHHH ¢
noMoIneio ¢pyHKuui XeBucaiina u upak. Pacuer peakiiuu ey Ha HAPSHKEHUE IPOU3BOJIBHOMN

(hopMBEL.

11

Bpammaromieecss MarautHOe mose. Bpararormeecs: Tpexgda3zHoe MarHuTHOE TOJIe.
PaccmaTpuBaemble Borpocsl: [lomydeHne Bpamaromerocss MarHuTHoro mouist. Ilympcupyroniee MarHuTHOE
nosre.CriocoObl MOTyYeHHUS BPAIAFOIIETr0Csl MATHUTHOTO TIOJIS

12

MeToa CHMMETPUYHBIX COCTABJISIOMUX. MeTo cuMMeTpuaHbIX coctaBisronmx (MCC).
PaCCManI/IBaeMI)Ie BOIPOCHI: OCHOBHEIE TTOJ0KEHHUS METOZa CUMMCTPUYHBIX COCTABJIAIOIINX.
COHpOTI/IBHeHI/IH CXEM 3aMCIICHU JId TOKOB pa3IMYHbIX HOCHeZ[OBaTeHLHOCTefI.BI/I,HI)I HECUMMCTpPHUU B
TpeX(l)a?:HLIX OCIIIX. Pacuér METOAOM CUMMETPUYHBIX COCTABJIAIOINUX HETTU ¢ HECCUMMETPUYIHBIM
Y4aCTKOM B ymHun. Pacyér METOAOM CUMMETPHUYIHBIX COCTABJIAIONIUX LCIIH C CHMMeTpI/I‘IHOﬁ

Harpy3K017[ IIpu HECUMMCTPUU NUTAOMICTO HAIPSIKCHU.

13

HecunycounanpHoe HarpsiKeHUE U TOKU B TpeX(Pa3HbIX CeTAX

PaccmaTpuBaemble Bonpockl: MakcuMaibHbIE, ICHCTBYIOIINE U CPETHUE 3HAUCHUS
HECHHYCOHUaNbHBIX nepuoandeckux D/[C, HanpspkeHn 1 TokoB.HecuHyconnaabHble KpUBBIE C
neproandecKoi orubaroieil. Pacuer neneii ¢ HecunyconaanbHbIMU neproandeckumu DJ1C,
HallpsHKEHUAMUA U TOKaMI/I.MOHIHOCTb B IS HECMHYCOUIAJIbHOT'O Toka.Briciine rapMOHHKHU B
TpexdazHbIX HemnsX.

14

Llenu ¢ pacnpeneéHHBIMU MTapaMeTPaMHu.

PaccmarpuBaemble BONpOCHI: Y CTAHOBUBILUNCS TAPMOHUYECKUN PEKUM OJHOPOAHOM nmuHuK. berymue
BOJIHBL P€XXMMBI OTHOPOAHON JIMHUY MPU TapMOHHYECKNX HANPSOHKCHUSIX U Tokax. OgHOpoaHas TMHUA 0e3
ucKkaxxeHni. OTHOpoIHAS JIMHKS 0€3 TOTEeph NPH FAPMOHNIECKUX HAMPSHKEHHUIX

1 Tokax.Pexxumpl omHOpoAHOH MHHUE 0e3 noTeps.[IlepexomHbie mporeccs B OAHOPOAHBIX JINHHUAX 0€3
notepb.BkitoueHne ogHOpoHON JIMHIM €3 OTeph Ha MOCTOSHHOE HanpskeHue. OTpakeHne u
MpeJIOMJIEHHE BOJIH B OJHOPOIHBIX JIMHUAX 0€3 TOTepb.

15

Henuneiinbie nemnmu.

PaccmarpuBaemblie Bonpochl: HennHeliHble pe3ucTUBHBIE 371eMEHThI. PacueT Hepa3BeTBIIEHHONW MarHUTHOM
uenu.Pacuer pa3BeTBIeHHON MarHuTHOU 1enu.Pacuer neneit ¢ MMHEHHBIMU U HETMHEHHBIMHU
WHAYKTUBHBIMU 3JleMeHTaMu. HenmHetHble eMKOCTHBIE 3JIeMEHTBI. MEeTo 1 SKBUBAJIEHTHBIX
cunycou.PesoHaHCHBIE sIBJIEHUS B HEJIMHENHBIX HensXx. [lepexoanplie npouecchl B HEMMHENHBIX LETsX

16

DIIeKTPOMArHUTHOE TOJIe. DIEKTPOCTATUUECKOE TT0JIE

PaccmarpuBaembie Bonpochl: OCHOBHBIE YpaBHEHUS JIEKTPOMATHUTHOTO MOJISL. DJIEKTPUIECKOE MOJIe
3apsHKEHHON OCH 0Tpe3Ka. JIEeKTPHUECcKoe MoJe ABYX Pa3HOUMEHHO 3apsKEHHBIX 0CeH.JIeKTpHIecKoe
MOJIE M eMKOCTh CUCTEMBI IIMJIMHP-TFIOCKOCTh. DIEKTPUIECKOE T0JIe U eMKOCTh JIBYXIIPOBOTHON
JIMHAN. DJIEKTPUUYECKOE TI0JI€ ¥ eMKOCTh KOaKCHAJIHHOTO

kabensi. OCHOBHBIE YpaBHEHUS DJIEKTPUUECKOTO TOJIsl B IPOBOJISIIIEH Cpeie.

17

MaruutHoe noJie MOCTOAHHOrO Toka. Cuia, AeMCTBYIONIas Ha MPOBOJHUK B MATHUTHOM
ToJIE.

PaCCManHBaGMLIC BOIPOCHI: OCHOBHEIE YpaBHEHHA MAarauTHOT'O 11OJIA TOCTOSIHHOT'O TOKA. BeKTOpHHﬁ
nOoTCHIHAJI MarHuTHOI'O I10JIs.

18

HepCMCHHOC QJICKTPOMArHuTHOC IOJIC. YPaBHeHI/IH Makcsenna.
PaccmarpuBaemblie Bonpochl: YpaBHeHre Makcgeiia 1 TeopeMa Y MoBa-I1oiiHTHHTa B KOMIUIEKCHOM
topme. PacipocTpaneHme 3y1eKTpoMarHUTHEIX BOTH.IToBepxHOCTHBIHN 3¢ deKT.

19

[TomynpoBOIHUKH.

PaCCMa’IpI/IBaCMLIC BOHpOCLIIBI/I,Z[LI IPpOBOAMMOCTH HOJ'Iyl'IpOBO,Z[HI/IKOB.3H€pFCTI/I‘IGCKI/IC 30HBI




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

MOTYTIPOBOJHHKA. DJIEKTPOIPOBOTHOCTH ITOIYTIPOBOAHUKOB. BobTaMIIepHbIe XapaKTepUCTHKN KOHTAKTOB
MeTaJul — NOJIyIpoBoHUK. bapeepHas eMKkoCcTbp-n nepexona.

20

[TonynpoBOAHUKOBBIE TUO/IBI.
PaccmaTpuBaemble BOIIpOCH!: BUIbI Oy TPOBOAHUKOBBIX 110A0B.BeipsMmuensHbie. IMITy IbCcHBIE.
Crabumutponsl. J{nons! lllortku. Bapukansl. TyHHeNbHBIE 1 00pallleHHBIE THO/IBL.

21

bunossApHbIi TpaH3UCTOP.
PaccmarpuBaembie Bompockr: Tpu cXeMbI BKIIFOUEHHUS TpaH3ucTopa.UacTOTHRIE CBOHCTBA OHUITOIISIPHOTO
TpaH3ucTOpa. THITBI OUIONIIPHBIX TPAH3UCTOPOB. TE€XHOIOTHH H3TOTOBICHUS TPAH3UCTOPOB.

22

Tupucropsl
PaccmarpuBaemsble Bonpockl: dusndeckue Npoueccsl U OCHOBHBIE IIapaMeTpbl TUPUCTOPA. JJUHUCTOPEL
CHUMUCTOPEL.

23

[ToneBble TPaH3UCTOPBHI.
PaCCManI/IBaeMBIe BOHpOCBIZHOHCBLIe TPaH3UCTOPHI C YHPABIAKOLIUM p-n HCPGXOHOM.HOHCBLIG
TPAH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.

24

HHTerpabHbIe MUKPOCXEMBI
PaCCManI/IBaeMBIe BOIPOCHI: OCHOBEI MI/IKPOBHCKTPOHI/IKI/I.TOHOJ’IOFI/IH 3JICMCHTOB I/IHTerpaJ'ILHOI\/‘I
I/IH)KGKI.II/IOHHOﬁ JIOTUKU.AHAJIOTOBBIE HUHTErpaJibHbIC CXeMLI.OHepaL[I/IOHHLIe YCUIIUTECIIN.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumeHnoBanue 1abopaTopHbIX padoT / KpaTKOe cofepKaHue

SKCHCpI/IMeHTaHBHaH IIPOBEPKAa HCKOTOPBLIX MECTOJ0B pacCucTa JICKTPUICCKHUX ueneﬁ
B xozne mabopaTtopHOii pabOTHl paccMaTPUBAIIICH CIIEAYIONIHE BONPOCH: [IpoBepka OCHOBHBIX METOI0B
pacdeTa JIIeKTPUIEeCKHX [erneil. MeToIsl pacdera 3NeKTpuIeckuX neneid. [lpuHmm u Meto
HanokeHus. Teopema 00 SKBHBaJICHTHOM T'€HEPATOpeE.

Henu onnogazHoro cunycounganbHoro Toka. [locnegosarenbHoe coefUHEHNE AKTUBHOTO

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

B xone BeImoaHeHHs 1a60paTopHO pabOThl paccMaTPUBAIUCh CIEAYIONUe Bonpockl: MccneaoBanne
YCTaHOBUBIIIUXCS MPOIIECCOB, SIBJICHUS PE30HAHCA U YaCTOTHBIX XapaKTEPUCTHK B IETISIX CHHYCOUIATLHOTO
Toka. [locTpoeHre BEeKTOpHOM HarpaMMbl HAPSKEHUH 17151 1TOCJIeI0BaTeNbHOM e u.

I_[eHI/I OI[HO(I)EBHOI"O CUHYCOHUJAJIbHOT'O TOKA. HapaHHeJ'IBHOG COCINMHCHHUEC AaKTHUBHOI'O U

PEAKTUBHOI'O COHpOTPIBJIeHI/Iﬁ.

B xoze BbImomHEHUs 1a00paTOPHOH pabOTHl pacCMaTPUBAIKCH CIIEAyIOIMe Bonpockl: Onpenensercs
KOMIUIEKCHOE COTIPOTHBIICHHE IIENH O IIOKa3aHUsIM BOJIBTMETpPa, aMIiepMeTpa 1 BaTTMeTpa. [locropoenne
BEKTOPHOH JTMarpaMMBbl TOKOB JJIsl TApAJIEIBHOTO KOHTYpa.

HccnenoBanue sBieHue PE30HAHCa B Hapanﬂeanoﬁ Z-)J'IGKTpI/I‘-ICCKOI‘/’I TSI (pe30Hch

TOKOB)
B xoze npoBeneHns 1ab0paTopHOM PabOTHI PACCMATPUBAIOTCS CIIEAYIOLIIE BONPOCckl: OnpeneneHne
K03 puneHToB TpaHchHopMaIK BEIUIHH HOTPEIIHOCTEN TpaHC(HOPMATOPOB TOKA.

Uccnenoanue 3NeKTpUYECKUX LETEN CO B3AMMHON MHIYKTUBHOCTBIO

B xoze BbIoTHEHUs 1a00paTOPHON pabOThl PACCMAaTPUBAIOTCS CIICAYIOIIME BOIIPOCHL:
BSaI/IMOI/IH,HYKTI/IBHOG COHpOTI/IBJIeHI/IC.PaC‘{CT DJICKTPHUICCKUX uenei/i C B3aHUMHOI WHAYKTHUBHOCTBIO.
OHHOI/IMGHHLIC 1 pasHOMMCHHBIC 34 KUMbI UHAYKTHBHO-CBSI3aHHbIX KATYIICK. Pacuer QJICKTPHUICCKUX
Lenei ¢ B3aMMHOM UHAYKTUBHOCTBIO.

HCpCXOI[HLIe MPOLECCHI B ITOCICAOBATCIIbHBIX LCIIAX
B xoze BeImonHeHNs 1a00paTOPHOM pabOTH paccCMaTPUBAIUCH CIEAYIONTHE BOIPOCk!: [lepexoaubie




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

PeXUMBI BO3MOXKHHI B e R, L, C B 3aBHCHMOCTH OT BHa KOPHEH XapaKTePUCTUIECKOTO
ypaBHenus.UccnenoBanue nenu R, L. UccnenoBanue nenu R, C. Uccnenosanue uenu R, L, C.

HccnenoBanue Tpexda3HoM ey, COSAMHEHHON 3BE3/101.

B xozie BbIOTHEHUs! 1a00paTOPHON paboThl pacCMaTPUBAINCH CIIEAYIOIIUE BOPOCh: O3HAKOMIIEHHE C
pacopeacjaicHueM Hal'[pH)KeHI/Iﬁ U TOKOB B TpeX(l)a?)HOﬁ LOCIIu, COCL[I/IHGHHOﬁ 3B63[[0ﬁ, npu paBHOMepHOfI u
HEpaBHOMEPHOM OJHOPOTHON Harpy3ke (a3 MpH HAIWIAHA U OTCYTCTBHU HYJIEBOTO ITPOBOJA 1
HEOHOPOAHOM Harpy3ke. BrlsCHEHUE BIMSHMS HYJIEBOTO IPOBO/A B YETBHIPEXIIPOBOAHOM CHCTEME IIPU
HEepaBHOMEPHOU Harpy3ke (a3 Ha (a3Hble HAIPSHKEHUS H TOKH.

UccnenoBanue TpexdazHon 1eH,COeAMHEHHON TPEYTOIBHUKOM.

B xoge BbInonHeHUs 1a00paTOpHOU pabOThl PACMaTPUBAIKCH CJIEYIOIIUE BOIPOCHL: 3HAKOMIICHHE C
pacmpezieNeHueM HalpsDKeHUH U TOKOB B Tpex(a3Hoi ey, CoeJUHEHHOM TpeyroIbHUKOM, IIPH
paBHOMEpPHON M HEPAaBHOMEPHOMN OJHOPOAHON Harpyske ¢as.

quprCXHOJ'II'OCHI/IK.

B xoze BbIoIHEHHMS Ja0paTOPHOM paboThl pacCMaTPHBAIICEH CIICAYIOIINE BOIPOCH: XapaKTePHCTUICCKUE
HapaMeTpPhl YSTHIPEXIOIIOCHUKA. PeXUMBI pabOTHI YETHIPEXIIONIOCHHKA. MeTOABI IPUMEHEMBIC IS
TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO

ompeneneHus K03 PUIHESHTOB.

10

W3ydeHne MarHuTHBIX LieTIen

B xone BbInoaHEHH 1a00paTOpHOI pabOThl pacCMaTPUBAIUCh CIIEAYIOLINE BONPOCkL: M3ydnuTh
ycTpoiicTBO MILHBeOepMeTpa. Hayuutbes n3mepsaTs MarHUTHBIN OTOK. IIpoBepuTh BIMsIHNE
BO3/yILIHOTO 3230pa U MATHUTHBIX IIIyHTOB Ha MarHUTHOE CONPOTUBIICHUE LIETIH.

11

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

B xoze BeImonHEHUs 1a00paTOPHON pabOTHI PacCMaTPUBAIOTCS CIIEAYIONIIE Bonpockl: McenenoBanne
PEKHMMa CTOSYMX BOJH NMPU FapMOHMYECKOM BO3JICHCTBHUHN. I3ydeHre CTallMOHAPHBIX PEKUMOB PaOOTHI
JUTMHHOW JIMHKY (IIETIH C pacTpeelICHHBIMY TapaMeTpaMH) IIPYU TapMOHHYECKOM BO3/ICHCTBHH.

12

HccnenoBanue JIMHHON JIMHUU B IEPEXOJHOM PEKUME

B xo/ie BbINONHEHUs! Ta00paTOPHON pabOThl paCMaTPUBAIKCH Clieyole Bonpockl: OciuuiorpaMmma
BXOJ/IHOTO MMITyJibca.OcumiiorpaMma rnepexogHoro npoiecca. OciuuiorpaMMma KOpoTKOro 3aMbIKaHUs Ha
BBIXOJIE.

13

MarauTHoOe mos QJICKTPpOMArHuTa IoCTOSAHHOTO TOKa

B xoze BoImoHEHUS 1a00paTOPHON pabOThI pacCMaTPUBAINCH cieaytomue Borpockl: [Toctpoenne rpaduk
MarHMTHOHM WHIyKIIMH B 3aBHCUMOCTH OT PACCTOSIHHUSA JI0 sipMa Ha OCH CHMMETpPUH 3JIeKTpoMarHura. Pacuer
MarHMTHOTO MOJISI 1O 3aKOHY IOJIHOTO TOKA.

14

Huon

B xoxe BeImonaHeHHst 1a60paTOpHO pabOTHl pacCMaTPUBAIIUCH CIEAYIONIUE BOTIPOCH: BpeMeHHbIe
JuarpaMmal IIpoueCCOB, MPOTCKAIOMINX ITPU 3alIMPAHUU MOJYIIPOBOAHUKOBOI'O JUOAA. 3aBI/ICI/IMOCTI)
OGapbepHO EMKOCTH MOJYIIPOBOJHUKOBOTO JMO/Ia OT BEIMYMHBI 00paTHOTO HamnpspKeHus. BonbrammnepHast
XapaKkTepuCTUKa cTabunutpona. MccienoBanue TUHAMHUYECKUX XapaKTEPUCTUK JTUOJOB.

15

Tupucrop

B XO0/JI€ BBIIIOJITHCHUA na60paT0pH0171 paﬁOTLI paccMaTpuBaAJINCh CICAYOIINE BOIIPOCHI: HCCJ’ICI[OBaHI/Ie
npsiMOH BeTBH THpHcTOpa.MccnenoBanue oopaTHON BeTBH THpHCTOpa. BosibT-aMnepHas XapakTepuCTHKA
JAUHHUCTOPA.

16

bunosApHbI TpaH3UCTOP

B xoxe BeImoaHeHHUs 1ab0paTHON pabOThHI pacCMaTPUBAJIMCH CIEAYIONTHE BOIIPOCH: MccnenoBanue
PEXHUMOB pabOTHI OUITONSIPHOTO TpaH3KucTOpa.PacueT crenenn HachImeHs TpaH3ucTopa. CHATHE
ceMencTBa BXOJHBIX XaPAKTECPUCTHUK ITPU MMOCTOSAHHO HAIIPAKCHUU UKD. Cusrue BBIXOIHBIX
XapaKTEePUCTHK TPH MOCTOSTHHOM TOKE 0as3bl.

17

[ToneBoi TpaH3ucTop
B XO0A€ BBIITOJIHEHUA na60paT0pH0171 pa60T},1 paccMaTpuBaOTCA CICAYIONIUE BOIIPOCHI: HCCJ’IGI[OB&HI/IC




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

BOJIBTAMIIEPHBIX XaPAKTEPUCTUK PA3IMIHBIX BUIOB MOJIEBBIX TPAH3UCTOPOB.BBIXOIHBIE XapaKTEPUCTUKI
MOJIEBOTO TPAH3HUCTOpA C P-N Mepexo oM. BoiasTaMnepHble XapakTepUCTUKU NojieBoro Tpanzuctopa MOII
THUIIA CO BCTPOCHHBIM N-KaHAJIOM.

18

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

B xoze BbInomHEHUs! 1a00paTOpHON paboThl pacCMaTPUBAIKCH CIIEAYIOIINE BOIPOockl: OnpeaeneHue
JIOTUYECKUX OIepaluil, BHIIOJIHAEMBIX IOJYIPOBOJHUKOBOM MUKpocxeMoil. MccnenoBanue BXOOHON U
PAMOM TIepeAaTOYHON XapaKTEPUCTHK JIOTHIECKOH MOIYIIPOBOIHIKOBOI MUKpocxeMbl. Onpenenenne
MOIITHOCTH, TIOTPEOIIIEMO IOTHIECKONW MOTYIPOBOJHUKOBOI MHKPOCXEMOIA.

19

OCHOBBI MUKPO3JIEKTPOHUKH.
B XO0/J€ BBIIIOJTHCHUA na6opaT0pH0171 pa60T1,1 paccMaTpuBaJINCh CICAYOIINE BOHpOCLII(DyHKHI/IOHaHLHaﬂ
MI/IKpOBJ'IeKTpOHI/IKa.CO&HaHI/IG AKTUBHBIX U MMACCUBHBIX 3JICMEHTOB MHUKPOCXCMBI.

20

Ycunurenn HAIps>KCHUA.

B xozie BbIONTHEHUS 1a00paTOPHON pabOThl PACCMaTPUBAIHCH CIEAYIOIINE BOIPOCH!: PexknMbl paboTh
YCHIIMTENBHOTO Kackana: A, B, AB. O6partnas cBs3p (OC) B ycmmrensx, suasl OC. [IpuannmmansHas
CXeMa yCHIIUTENs Ha ONIOIIPHOM TPaH3UCTOPE, Ha3HAUCHHUE

3JIEMEHTOB CXEMBI.

21

Yceunurenu MOITHOCTH.
B xone BeinonHeHus 1a60paTopHOil paboThl pacCMAaTPUBAIKCH CIEIYIOIIHE BOMPOChl: OTHOTAKTHBIN U
JIByXTaKTHBINM BBIXOHOM Kackajpl ycuieHus. Pabora cxemsl B pexxume B

22

["'eHepaTopsl TapMOHUYECKHUX KOJICOaHUH.

B xoze BoImonHEeHUs 1a00paTOPHON pabOTHI pacCMaTPUBAIIICH CIECIYIOIINE BOIPOCH: Y CIIOBHS
CaMOBO30YKJCHHUS aBTOI€HEPATOPOB:

6ananc ¢a3 u ammutyn. Asroreaepatopsl LC- n RC- tTuma: cxemsl, 0coO€HHOCTH (DyHKITMOHHPOBAHUS.

23

Crabunmn3aTopbl HAIPSDKEHHS U TOKA.
B xone BeimoaHeHus 1a60paTopHO paboThl paccCMaTPUBAINCh CleAyIoIre BONpockl: CTabMIn3aTophl:
nmapaMeTpUICCKUEC 1 KOMIICHCAITUOHHBIC.

24

Hpeo6pa30BaTeJ1H HaIpsKCHUA U 4aCTOTHL.
B xoxe BeImoaHeHHs 1a60paTopHO pabOThl paccCMaTPUBAIUCh CIeAyIONUe BOPockl: OCOOEHHOCTH
UMITYJIbCHBIX METOJIOB PErYJIIUPOBAHUS [IOCTOSIHHOTO HATIPSDKEHHsS. THPUCTOPHBIE PEryJISTOPHI

[IpakTrueckue 3aHATHS

/o

TemaTuka MpakKTUYECKUX 3aHATUNA/KPATKOE COJEPIKAHNE

Pacuer BXOAHBIX COHpOTI/IBHeHI/Iﬁ NOCJICA0BATCIIbHO-TIApAJIIICIIbHBIX ueneﬁ.

B xone MPOBEACHUS MPAKTUICCKOI'O 3aHATHUA PaCCMATPUBAJINCH CICAYIOMUE BOITPOCHI:
HOCHEI[OBaTCHLHOC, napaijieJIbHOC U CMEIIAHHOE COCTUHCHUE HpOBO)IHI/IKOB.PaC‘IeT OJICKTPUICCKUX
I.[CHCfI MNOCTOSAHHOT'O TOKa METOJ0OM. 3KBUBAJICHTHBIX npeo6pa30BaHHﬁ:

MGTOH KOHTypHI)IX TOKOB. MeTO}I HAJIOXCHUS. BXO}IHBIG 1 B3aMMHBIC HpOBO)II/IMOCTI/I.
B xone npoBeaeHus NPpaKTUYECKOr0 3aHATHs pacCMaTpUBaJIUCh clieayrolue Bonpockl: [lopsaok pacuera
3JIEKTPUYECKOH LIeTIH METOJJOM KOHTYPHBIX TOKOB U METOJIOM HajoxkeHUs.OnpeiesieHne BXOJHbIX U
B3aUMHBIX MPOBOJAUMOCTEM BETBEU CXEMBI.

Mertoz y3JI0BBIX TOTEHIHAIOB. MeTo1 IBYX y3J10B. balaHC MOIITHOCTEN.
B Xone 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 MOTEeHIHANI0OB. Pemenne 3amxad B mporpamme mathcad.

Pacuer npocreiimux nenei cMHyconganbHOro Toka. [loctpoenne npocrenmmx

BCKTOPHBIX JUarpaMm.
B XOJ€ MPOBEACHUS MPAKTUICCKOI'O 3aHATHUA PACCMATPUBAIOTCA CIICAYIOIUE BOIIPOCHI: Pacuer muHeHBIX




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/m

3NEKTPUUECKHX LETIeH CHHYCOMIAIBHOTO TOKa. [locTpoeHue TpeyronbsHIKOB HANpsDKEHNUH,
CONPOTHUBJICHUH M MOIIHOCTEH JUIsl JI000i ey CHHYCOUIAIBHOTO TOK

5 |CuMBOIMYECKUN METOJ pacyeTa Ierneil CHHYCOUIaTbHOTO TOKa.
B XOJ€C MPOBEACHUS MPAKTUICCKOI'O 3aHATHUA paCCMAaTpUBAJINCh CICAYIONIUEC BOHpOCLIZCMBOJ'II/I‘{eCKI/Iﬁ
METOM pacyeTa ueneﬁ CHHYCOHJAJIbHOTO TOKAa C MPUMEHCHNEM KOMIUICKCHBIX YHCEII. TeopeMa 317[.]'[61)&.

6 |Pesonanc Hanpspkenuii. PesoHaHnc TOKOB

B xoze npoBeneHs NpaKTUYECKOr0 3aHATHS pacCMaTPUBAIOTCS CEAYIOLINE BOIPOCHl: YacTOTHBIE
XapaKTEPUCTHUKU PE3OHAHCHBIX I.[CHBIZ. PeakxtuBHBIC CONIPOTHUBJIEHUA Y IPOBOAUMOCTHU OTAEIIBHBIX
y4acTKoB Lenu.llocTpoeHnu BEKTOPHBIX AUMAarpaMm JUlsl pE30HAHCHBIX LIENEH.

7 |Pacyer pa3BeTBIECHHOM LIENU CUHYCOHUIaJIHHOIO TOKA C B3aUMOUHIYKITHEH ¢
MOCTPOCHHUEM BEKTOPHOM JHarpaMMbl TOKOB U TOMOTrpaduuecKor AuarpaMmbl

HanpsHKeHUH

B xoJ1e BBIMONMHEHUS TPAKTUUECKOTO 3aHATHUS PACCMATPUBAINCH CIEIYIOIINE BOMPOCHL: PacueT cioKHbIX
Leney ¢ B3auMHOW MHAYKUMEH. PacueT NMHEWHBIX Leneil ¢ B3auMHOM HHAYKTUBHOCTBIO IIPU
TapMOHUYECKHUX TOKaX.

8 |Pacuer HeMMHEHHBIX IIETICH MOCTOSHHOIO TOKA

B xope mpoBegeHUs MPaKTHYECKOTO 3aHATHA PACCMATPUBAIOTCS CIEAYIONIHE BOTIPOCHL: I'padrraeckuii
METOJI aHAJIN3a HeJIMHEHHBIX [IENel MOCTOSHHOTO ToKa. I paduueckuii MeTo pacyera 1ernei co
CMCUIaHHBIM COCINMHCHHUEM HEJIMHEWHBIX SHeMeHTOB.BHeKTpI/I‘ICCKOG COCTOSIHHE HEJIMHEHHBIX ueneﬁ
OMHUCHIBACTCS HA OCHOBaHUM 3akoHOB Kupxroda.

4.3. CamocrosiTenbHas paboTa 00y4darOIHuXCS.

Bun camocTosiTennsHO#M paboThI

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

2 | BeimonHeHue pacueTHO-rpaduieckoil paboThl.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. TTpumepHbIN IEpeUeHb TEM PaCUeTHO-TpaPUIECKUX padoT

[TpousBecTr pacyeT dAESKTPUUCCKON IIENTH TTOCTOSHHOTO TOKA 110 BapHaHTaM.
OmnpenenuTh TOKA B BETBAX OJJICKTPUYCCKOW IIEMH W BBIMOJHUTH 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 OMm R6=15 Om E1=200 B
E2=150B E3=150B E4=150B E5=100B E6=150B.



5.R1=10 OmM 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 (ha3HBIC TOKM HArPy3KH, IMHEWHBIC TOKHU, HAMPSOKEHUS Ha (pazax
Harpy3ku, akTUBHYIO MOIIHOCTb, Pa3BUBAEMYIO0 I€HEPATOPOM U MOTPEOIIEMYIO
Harpy3Koi B Tpex¢as3Hou CeTH.

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

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

3. Un=220 B Rn= 0 Om; Xii= 6 OmM; R=10 Om; XL= 8 Om; XC=0 Om.

4. Un=380 B R1=4 Om; X1= 8 OM; R=12 Om; XL=0 Om; XC= 6 Om.

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

6. Unr=380 B Ri1=5 Om; Xn= 0 Om; R=16 Om; XL=0 Om; XC= 10 Om.

7. Un=220 B Ra= 3 Owm; X1=7 Om; R=20 Om; XL= 12 Om; XC=2 Om.

8. Un=346 B Rn=9 Om; Xn= 10 Om; R=22 Om; XL= 10 Om; XC= 0 Om.
9. Un=173 B Rn= 12 Om; X1=9 Om; R=25 Om; XL=0 Om; XC= 15 Om.
10. Un=220 B Ra=10 Owm; Xui= 10 Om; R= 30 Om; XL=20 Om; XC=5 Owm.

5. llepeueHb wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH
OCBOEHUU JUCUUILIAHBI (MOAYJIA).

Ne
n/n bubnuorpaduueckoe onucanue Mecro nocryna
1 | Adanacoes, A. FO. TeopeTrueckne 0CHOBBI URL:
3NIEKTPOTEXHUKH : yueOHoe mocobue / A. TO. https://e.lanbook.com/book/264827

AdanacseB. — Kasans : KHUTY-KAH, 2020. — 276 | (1ara odpamenns: 16.10.2025). —

¢. — ISBN 978-5-7579-2459-5. — Texker : Pexum focTyna: s aBTopHs.
II0JIB30BATCIICH.




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

Artabekos, I'. U. TeopeTrueckue OCHOBBI
ANEKTPOTEXHUKH. JINHEHHbIE SJIeKTPUUECKUE 1IETH :
ydyeOHoe nocodue s By3oB / I'. 1. AtabexoB. — 11-
e usl., crep. — Cankr-IlerepOypr : Jlans, 2024, —

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

592 c. — ISBN 978-5-507-49672-3. — Texer : HOMBSOBATEICH.
AIIEKTPOHHBIH // JIaHb : 3EeKTPOHHO-OMOIMOoTeUHAs

cucrtema. 2024

CkopHsikoB, B. A. O6mias 31eKTpOTEXHUKA U URL:

DJIEKTPOHHMKA : Y4eOHUK [Tt BY30B / B. A.
Cxkopnsikos, B. 5. ®ponos. — 4-e uza., crep. —
Canxr-IlerepOypr : Jlans, 2025. — 176 ¢. — ISBN
978-5-507-53385-5.

https://e.lanbook.com/book/485120
(mara oopamenus: 19.07.2025). —
TeKCT : AIEeKTPOHHBIH.

DJIEKTPOTEXHUKA B YIIPAKHCHHUSX M 33]a4Uax :
yaeOHoe ocooue / E. Y. Anrasun, B. B. bornanos,
O. b. laBeinenxo [u ap.]. — HoBocubupck : HI'TY,
2021. — 94 ¢. — ISBN 978-5-7782-4365-1.

URL:
https://e.lanbook.com/book/216116
(mara ooparenus: 15.06.2025). —

Pycakog, O. I1. DnekTponuka : yuedbHoe nocoodue / O.
I1. Pycakos, B. I'. llaxtmneitnep. — 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 : ANMEeKTPOHHBIM.

UYepnsimos, H. I'. Obmas snekTpoTexHuka : yuedHoe
noco6ue / H. I'. Uepnprmos, T. FO. JlopoxoBa. —
Tam6o0B : TT'TY, 2018. — 84 ¢. — ISBN 978-5-8265-
1861-8.

URL:
https://e.lanbook.com/book/319820
(mata obpamenns: 15.06.2025) —
TekcT : ANEeKTPOHHBIN.

6. IlepeueHb COBpPEMEHHBIX

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

poheCCHOHATBHBIX

0a3 [aHHBIX W

WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH

1.Odunmansusiii caiit PYT (MUUAT) (https://www.miit.ru/).
2.0¢ummansheiil cait OAO «PX Iy (https://www.rzd.ru/).
3.Hayuno-Texuuueckas ouoimoreka PYT (MUUT) (http:/library.miit.ru/).

4 Indopmarmonnsii  mopran  Hayunas

DNICKTpOHHAsA  OMOIMOTEKA

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

5.http://scbist.com - CHBUCT XXene3nomopoxubiii HHGOPMAIIMOHHBIH
nopran: doromarepuanbl, HOBas TEXHHWKA, HWH(GOPMAIIMOHHBIE MaTepUAIbI,
BOIIPOCHI ¥ OTBETEHI.

6..Poccuiickas I'ocynapctBennas bubnuoreka http://www.rsl.ru

7. llepedyeHb JNHIIEH3UOHHOTO W  CBOOOJHO  PACHPOCTPAHIEMOTO
MPOrpaMMHOTO OOEeCredeHusi, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,

HEO0OXOMMOTO JIJIS1 OCBOCHMSI TUCIIUTTUHBI (MOYJIs).



1. Microsoft Internet Explorer.

2. OnepanmonHas cuctema Microsoft Windows.

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

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUIITHHE (MOJIYIIIO).

1.YuebHble ayauTopuu Il TPOBEACHHS 3aHATHA JICKIIMOHHOTO THIIA,
OCHAII[CHHBIE KOMIIBIOTEPHOM TEXHUKOW M HabopamMH JEeMOHCTPAIlMOHHOTO
000py1OBaHUS:

- MYJIbBTUMEIUNHBIM ITPOEKTOPOM;

- HHTEPAaKTUBHOMN JOCKOM.

2. KoMmmiekT mabopaTOpHOTO W HU3MEPHUTEIBHOTO OO0OpYIOBaHHS IS
MPOBEICHMS JTAOOPATOPHBIX padOT (CTEHJO0BOE UCIIOIHEHHUE) BKIIOYAET B CEOS:

-M3MepuTenbHbie TPUOOPHI (aMIIEPMETPBI, BOJIBTMETPHI, BATTMETPHI).

-I{udposoii ocriumiorpad.

-OYHKIMOHAJIBHBIA T€HEPATOP.

-PerynupyemMblii UICTOUHUK MUTAHUSI.

-Tpexdasnbliii reHepaTop.

3. Ayautopuu kadenpsl Ui TPOBEICHUS MPAKTUYECKUX 3aHITHM,
OCHAILIEHHBIE CJIEYIOUUM 000PYI0BaHUEM:

- IEPCOHAJBHBIMU KOMITBIOTEPAMH C MPEAYCTAaHOBIEHHBIM MPOrPAMMHBIM
o0ecreyeHneM U ¢ OJIKIIFOUEHUEM K CeTH

INTERNET.

4. Ilpu npoBeneHUU 3aHATUN C MPUMEHEHHEM 3JIEKTPOHHOTO OOy4YeHMs U
JTUCTAHITMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTUNA, MOTYT IPUMEHSITHCS CIIEIYIOIIHE
CpeacTBa KOMMYHHUKALIUM:

OUOC PYT (MUUT), Microsoft Teams, 35ieKTpoHHAs TTOYTA.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 4 cemecTpe.
DK3aMeH B 5 ceMmecTpe.

10. OueHouHbIe MaTEpHUAIBI.

OueHo4YHbIE MaTepUaIbl, IPUMEHSAEMBIE TPU NMPOBEIECHUN MPOMEKYTOUHON
aTTecTaluyu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktroM PYT (MUUT).
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