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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

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

3agauamMu  U3y4deHUs] «DJNEKTPOTEXHUKA U DJIEKTPOHUKA» CTYJICHTaMHU
SIBIISTFOTCSI

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

- HapaboTaTh yueOHBIC MPUEMbI K METOJIBI aHAJIM3a TUIIOBBIX JIEKTPHIECKUX
LICTICH;

- OCBOWUTH OCHOBHBIE MPHHIUIIBI Pa0OThI AIEKTPUUECKUX YCTPOMCTB M
Pa3JIMYHBIX KOHCTPYKIMKN TpaHCHOPMATOPOB;

- BbIpa0OTaTh CTpaTerMy MPUMEHEHUS Pa3JIMYHBIX METOJIOB pacyeTa
ANEKTPUIECCKUX U MaTHUTHBIX TIETICH;

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

- Hay4YuTbCSd TPAKTHYECKOMY IPHUMEHEHHUIO Oe30MmacHOM 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 - CnocobeH pemaTh MH)XEHEpPHbIE 3a7aud B MPOQPECCHOHATBHON
NEeSATEIbHOCTH C UCIIOJIb30BAaHMEM METO/I0B €CTECTBEHHBIX HAYK, MAaTEMAaTHYECKOTO
aHaJIM3a U MOJIETTUPOBAHUS.

OO0yueHnue 1Mo JUCIUIUTHHE (MOJTYJIIO ) TIPEIIToIaraeT, 4YTo 1Mo ero pe3yJbTaTaM
oOydaroruiics: Oyner:

3Harth:

OCHOBHBIE TEOPETHUYECKHUE TIOJIOKEHUS DIIEKTPOTEXHHUKH, CBSI3aHHBIE C
IIOJIy4YEHUEM DJICKTPUYECKOW DHEPruM, €€ Mnepefayel, pacnpenesicHueM |
noTpebIeHUEM;

-pacu€T M aHAIN3 YCTAHOBUBIIMXCS M NEPEXOIHBIX SJIEKTPOMATHUTHBIX
MPOLIECCOB B JIMHEHHBIX M HETUHEHHBIX SJICKTPUYECKUX LEMIX OJU3KUX IO
CTPYKType M TapaMeTpaM K OJJIEKTPUYECKHM LENsIM 3JIeKTPUPHUIHMPOBAHHBIX
KEJIE3HBIX JOPOT MMOCTOSIHHOTO U IIEPEMEHHOTI0O TOKA,;



YMmern:

-IIPUMEHSTH ITOJTYUYEHHBIE 3HAHUS IS PACUETA M aHAIU3A 3JIEKTPOMArHUTHBIX
MIPOIIECCOB B ANEKTPUUYECKUX IEMAX JPYroro Ha3HaueHUs (HarpuMmep, JJIsl CUCTEM
AIEKTPOCHAOKEHUSI METPOMOJIUTEHOB, TOPOJICKOTO 3JIEKTPUUECKOTO TpaHCIOpTa
(TpamBaii, TpoJIeHOyC), MPOMBIIIIICHHBIX MPEAPUATHN MPOMBIIIIICHHOCTH);

--pacCUMTHIBATh PA3BETBIICHHBIC JJICKTPUUYECKHE IEeNH  OHO(Aa3HOTO
CHHYCOMJAJILHOIO TOKA;

Baaners:
-ONBITOM ONPEACICHHUSI TEPBUYHBIX ITAPAMETPOB DICKTPUUYECKUX LIETEH
Pa3IMYHOTO HA3HAYEHUS, COCTABJICHUS PACUETHBIX DJIEKTPUUYECKUX CXEM (CXeM

3aMeIIeHHs ),
-OMBITOM MPOBEACHUS IKCIIEPUMEHTATIBHBIX UCCIICIOBAHUM B DJIEKTPUUECKUX

LCILIX PAa3JIMYHOI'O HA3HAYCHHA.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILUIUHBI (MOTYJISI).

OO6mast TPyIOEMKOCTh AUCHUIUIMHBI (MOIyJist) cocTaBisieT 6 3.e. (216
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pgucuMIUIAHBL (MoOayisi) B (opMe KOHTAKTHOW paboOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3aiun 00pa3oBaTesIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,

IIPU MIPOBEJICHUH YUE€OHBIX 3aHITHI:

Konmuectso yacos
Turm yqeOHBIX 3aHITHI Cemectp
Bcero

Ned | Ne5

KonrtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCETO): 112 64 48
B ToMm uncne:

3aHATHSA JIEKITMOHHOTO THITA 48 32 16

3aHATUS CEMUHAPCKOTO THIA 64 32 32

3.3. O6bemM mucHUIUIMHBL (MOIYJisA) B (OpME CaMOCTOSITENIbHONW pabOThI
oOydJarormmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcsi C
MeJarorn4ecKuMU pabOTHUKAMHU U (WJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNbHON TIpOrpaMMbl  Ha HWHBIX  YCIOBUSAX, TIPU  IPOBCICHUU
IPOMEXKYTOUHOM aTrTecTanmu cocTaBiseT 104 akaneMudeckux daca (OB).

3.4. ITpu oOy4eHnr 0 HHAUBUAYATLHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIC IPH
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peaii30BaH



MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronmxcs, a Takxke B popme

KOHTaKTHOM pabOThl 00y4YarOUIMXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (WJIN)
JIMIIAaMH, TIPUBJIEKAEMBIMH K peanau3aliuu o0pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX

YCJIOBUAX, IIPU ITPOBCACHUN HpOMG)KyTO‘IHOfI aTTeCTanuu.

4. ConeprxaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

/o

TemaTnka JEKIMOHHBIX 3aHITUH / KpaTKO€ COACPIKAHUC

DJIEKTPUUECKUI TOK.

PaccmaTpuBaeMble BOIPOCH: DIEKTPOABIKYIIAS CHJIA, PA3HOCTh IIOTCHIMANOB. [ nean3upoBaHHbII
ucrounrk DJ1C, uneann3npoBaHHBIN HCTOYHHUK TOKA, PEAbHBIN HCTOUYHHK JIEKTPOIHEPTHH U €T MIPea-
CTaBJICHUE YKBUBAJICHTHBIMHU CX€-MaMH. JJIEKTPUIECKas [IETIb U €€ CXEMa, BETBb, y3€J, KOHTYp. 3aKOH
Jxoynsa-Jlenua. 3akon Oma.

JImHelHbIC 1IeTH HOCTOSHHOTO TOKA

PaccmatpuBaemble Bonpockl: PacueT 3KkBUBaJI€HTHBIX CONPOTUBICHUNH. Buibl coeAHEHUsT CONPOTUBIICHUM
(mocnenoBaTeNbHOE, MapaJJIeIbHOE U CMEIIAHHOE COSIMHEHHE CO-TIPOTUBIIEHUH). CoeIMHeHHE
COIIPOTHUBIICHUH 110 CXEME «3BE3/Aa» U «TPEYTOJbHUK.

MGTOI[BI peHmiCHusd ueneﬁ IIOCTOSSHHOT'O TOKA.

PaccmarpuBaeMbie Bopockl: MeTOABI peleHus SIEKTPOTEXHUUECKUX 3a1ad (METO] pacueTa CXeM C
HETIOCPEACTBEHHBIM MMPHUMEHEHIEM 3aKOHOB Kupxroda, MeTo1 y3II0BBIX MOTEHIIHATIOB, METO.l KOHTYPHBIX
TOKOB, MATPHYHBIH METOJ).

CuHycouanbHbIN 3JIEKTPUUECKUN TOK.

PaccmarpuBaemsbie Bonpockl: [lepeMeHHbIH (CHHYCOMAATbHBIN) IEKTPUIECKHI TOK M OCHOBHBIE
XapaKTepU3yIoIue ero BeNNIUHbL. M300paxenne CMHyCONIanbHBIX (QYHKIIHI BpEMEHHU B BHJIE
KOMIUIEKCHBIX YHcell. J[eHCTBHS ¢ KOMIUIEKCHBIMU YHcIaMi. KoM-TIeKCHBIN (CHMBOJIMYECKUI) METON
pacueTa 1enei CHHyCOMIaIbHOTO ToKa. [IpocTelimme nenu CMHyCONIaNbHOTO TOKa (TN IePEeMEHHOTO
TOKa C aKTUBHBIM, MHIYKTUBHBIM U eMKOCTHBIM COIIPOTUBIICHUSAMH). Pe30HaHCHBIE ABICHUS (PE30HAHC
HaIpsOKEHUH, pe30HaHC TOKOB). PacueT CloXHBIX LeTel epeMeHHOTro 01HO(a3HOTO TOKa.

Tpexdaznble nenu.
PaCCMa’I‘pHBaGMLIC BOIPOCHI: OCHOBHEIE COOTHOIICHMS. COC,HI/IHGHI/IH 3B63H0ﬁ (CHMMCTpH‘IHBIﬁ u
HECUMMETPHUUHBIH pexuM). CoelMHeHNE TPEYTOIbHUKOM (CUMMETPHYHBIA M HECUMMETPUYHBIH PEXHUM).

MarsuTHbIE LENH.

PaccmarpuBaembie Bonpochl: OCHOBHBIE MAarHUTHBIC BeTUYHHBI. OCHOBHBIC 3aKOHBI MATHUTHBIX IIETICH.
3akon OMa u 3akoHbI Kupxroda ais MarHuTHOU 1ienu. PacueT MarHuTHBIX [eTel Py MOCTOSTHHOM
MarHuTHOM TOTOKe. PacueT Hepa3BeTBIEHHBIX MArHUTHBIX IieTiei. PacdyeT pa3BeTBIEHHBIX MAarHUTHBIX
nerneit (mpsiMast 3a1aua).

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

IIepexonHbie mpoLECCHI.

PaccmarpuBaembie Borpocsr: [IprarHBI BOSHUKHOBEHHUS IEPEXOIHBIX MTPOIECCOB M UX

nocieAcTBHs. 3akoHbI KoMMyTamuu. [lepexomusiii mporecc B RL Tlepexomabiii mporiecc B
RC.Anepuoanueckuii nepexonusiii mponecc B RLC — nenn. KonebaTenbHbIN mepeXxoaHbIii mpoIiece B
RLC. IIpeaensHo-anepuoauueckuii nepexoansiit npouecc B RLC-uenu. Pacuer kiiaccuueckuM MeTO10M

MEPEXOAHBIX MPOLCCCOB B JICKTPUIYCCKUX LCIIIX C ABYMSA PCAKTUBHBIMU 3JICMCHTAMU.




/o

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpKaHUE

OrniepaTOpHBIN METO/I.

PaccmatpuBaembie Borpochl: [IpeobpasoBanue Jlamnaca. M306paxkeHne HEKOTOPBIX

aNeKTpoTexXHHYecKuX (yHkimid.3akonsl OMa u Kupxroda B oneparopHoit popme. O0mmii ciydaii pacyera
MEPEXOIHOTO MpoIlecca OnepaTOPHbIM MeTOI0M. POPMYIIbI pa3IOKEHUSI.

10

HexoppekTtHbie 3agaun. MaTerpan Jroamerns.
PaccmarpuBaembie Bonpochl: JIMHAMUYECKOE NPEACTABIEHUE TOKOB U HANIPSKEHUM C
noMoIsio pyHKIni XeBucaiina u Aupax. Pacuer peakiiun nenu Ha HaIlpsDKEHHE TPOU3BOIBHON

(hopMBL

11

Bpammaromieecss MarautHOe mose. Bpararomeecs: Tpexgda3zHoe MarHuTHOE TOJIe.
PaCCManI/IBaeMI)Ie BONPOCHI: HonyquI/Ie Bpallarouerocss MarHuTHOTo nonﬂ.HyﬂLcnpy}omee MAar"HuTHOC
noJie.CrocoOb! MoTyueH sl BPAIAOIIEroCsi MArHUTHOTO TIOJIS

12

MeTo CHMMETPUYHBIX COCTABJISAIOMUX. MeTo; cuMMeTpruYHBIX cocTaBiisronux (MCC).
PaCCManI/IBaCMI)Ie BOHpOCI)I: OCHOBHI)Ie IIOJIOKCHUS METOAa CI/IMMeTpI/I‘IHLIX COCTaBJIAKOIINX.
COHpOTI/IBHCHI/IH CXCEM 3aMCIICHUS JId TOKOB pa3IMYHbIX HOCHGHOB&TGHLHOCTeﬁ.BI/IZ[BI HCCUMMCTpPHHU B
Tpqu)aSHBIX HCITAX. Pacuér MCTOAOM CUMMCETPUYHBIX COCTABIIAOMUX HECTIU ¢ HECUMMCETPHUIHBIM
Y4aCTKOM B nmann. Pacuér METOAOM CUMMETPHUYIHBIX COCTABJIAIONIUX LCIIH C CHMM@TpI/I‘IHOfI

Harpy3K017[ IIpU HECUMMCTPUU NUTAOMICTO HAIPSI?KCHU.

13

HeCI/IHy'COI/II[aJ'IbHOG HaIIps’KCHUEC U TOKH B TpeX(i)aBHBIX CCTAX

PaccmarpuBaeMble BOIPOChl: MakcuMallbHBIE, JEHCTBYIOIIUE U CPEHUE 3HAUCHUS
HECHHYCOHUANbHBIX nepuoandeckux I/[C, HanpspkeHui u TokoB.HecuHycounaabHble KpUBBIE C
neprondecKoi orubaroieil. Pacuer neneii ¢ HecunyconaanbHbIMU neproandeckumu DJ1C,
HalpsHOKECHUAMHA U TOKaMI/I.MOHIHOCTL B [ICIM HCCUHYCOUAAJIBHOT'O ToKa.Briciine TapMOHHWKHU B
TpexdazHbIX HemnsX.

14

Ilenu ¢ pacnpenenéHHbBIMU TapaMETPAMH.

PaccmarpuBaemble BONPOCHI: Y CTAHOBUBILUNCS TAPMOHUYECKUN PEKUM OJHOPOIHOM nmuHum.berymue
BOJIHBL P€XXMMBI OTHOPOIHOH JIMHUH NPU TapMOHUYECKUX HAIIPSHKEHUSIX U ToKax. OgHOpOaHAs TUHUS Oe3
uckaxxeHuit. OTHOpoIHAS IMHKS 0€3 TIOTePh PU FAPMOHUYECKUX HAMPSIKEHHUIX

U Tokax.Pexxumbl onHOpoaHOM nHHUM 6e3 noTeps.IlepexogHblie mpoleccs B OAHOPOAHBIX INHUAX 0€3
notepb. BkitoueHne ogHOPOAHON TMHNY O€3 MOTEpPh Ha MOCTOSHHOE HanpshkeHue. OTpaxkeHue U
IpeJIOMJIEHHE BOJH B OJIHOPOAHBIX JIMHUAX 6€3 MOTEPb.

15

Henunennrsie nenm.

PaccmarpuBaemsbie Bonpockl: HennHeHHBIE pe3UCTUBHBIC 3NIeMEHTHL. PacueT Hepa3BeTBICHHON MarHUTHON
uenu.Pacuer pa3BeTBIeHHON MarHuTHOU 1enu.Pacuer neneit ¢ MMHEHHBIMHU U HETMHEHHBIMHU
WHAYKTUBHBIMU dJieMeHTamMu. HenmmHeiHble eMKOCTHBIE 371€MEHTH. MeTo1 SKBUBAJIEHTHBIX
cunycou.Pe3oHaHCHBIE sIBJIEHUS B HEJIMHENHBIX Hensix. [lepexoaHbie mpolecchl B HEJIMHEHHBIX HENsIX

16

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

PaccmatprBaemble BOpochl: OCHOBHbBIE YPaBHEHHS AJIEKTPOMArHUTHOT'O MOJISL. DJIEKTPUIECKOE T10JIe
3apsDKEHHON OCH 0Tpe3Ka. DIeKTPHUUYECKOe MOJIe IByX PAa3HOMMEHHO 3apsDKEHHBIX OCeil. DneKkTpuieckoe
TMOJI€ ¥ EMKOCTh CHCTEMBI [IMIHHAP-TUIOCKOCTh. DIEKTPUYECKOE MOJIE U eMKOCTh JIByXIIPOBOTHO#
JIMHUH. DJEKTPUUECKOE T10JIE€ X EeMKOCTh KOAKCHAILHOTO

kabenss. OCHOBHBIE ypaBHEHHS 3JIEKTPUUYECKOTO TI0JISI B TPOBOSIIEH cpele.

17

MaruutHoe noJie MOCTOAHHOro Toka. Cuia, IeMCTBYIONIas Ha MPOBOJHUK B MATHUTHOM

IT0JIC.
PaCCManI/IBaeMBIe BOIIPOCHKHI: OcCHOBHEIE YpPpaBHECHUA MAaroHuTHOT'O ITOJIA ITIOCTOAHHOTO TOKA. BCKTOpHHﬁ
MOTCHIMAJI MarHUTHOI'O I10JIs.

18

[IepemeHHOE 3IEKTPOMArHUTHOE M0JIE. Y paBHEHUsI MakcBesua.
PaccmarpuBaemblie Bonpochl: YpaBHeHne Maxkcgenia u TeopeMa Y MoBa-I1oiiHTHHTa B KOMIUIEKCHOM
¢opme. PacipocTpanenue 3iekTpoMarHuTHBIX BoJH.[ToBepXHOCTHBIH 3 deKT.




/o

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpKaHUE

19

[TonynpoBoaHUKHY.

PaCCManI/IBaeMI)Ie BOHpOCLIZBI/IJJLI MMPOBOAMMOCTHU HOJ'IprOBOJJHI/IKOB.3Hepl"eTI/I‘{eCKI/Ie 30HBI
TMOJYTIPOBOAHUKA. SHGKTpOHpOBOHHOCTL HOJ'IprOBOZ[HI/IKOB.BOJ'H)TaMHepHLIe XapaKTCPpUCTUKU KOHTAKTOB
METaJlI — HOHprOBO[[HI/IK.BapI)epHaH E€MKOCThLp-n nepexoaa.

20

[TonynpoBOAHUKOBBIE TUO/IBI.
PaccmarprBaemMbie BOpock: Busl Moy ipoBOTHIKOBEIX AH00B. Beimpsmuensabie. IMITy TbCHBIE.
Crabumatponsl. Juonst HlorTku. Bapukansl. TyHHenbHBIE U 00paIieHHBIE THOIBI.

21

bunossApHbI TpaH3UCTOP.
PaccmarpuBaemsbie Bompocsr: Tpu cXeMBI BKIIFOUEHUS TpaH3ucTopa.YacTOTHBIE CBOHCTBA OHUITONISIPHOTO
Tpan3uctopa. Turnel OUNOISPHBIX TPAaH3UCTOPOB. TeXHONOIMY N3rOTOBNIEHUS TPAH3UCTOPOB.

22

Tupucropst
Paccmarpusaemsble Bonpochkl: @u3nueckye MpoLecchl U OCHOBHBIE TapaMeTphl TUPUCTOPA. JJMHUCTOPEL.
CHMUCTOPBI.

23

[ToneBbie TpaH3UCTOPHI.
PaCCManPIBaeMBIe BOHpOCLIZHOHeBBIe TPAH3UCTOPHI C YOPABJIAIOIIUM P-N HepeXOHOM.HOHeBLIe
TPAH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.

24

I/IHTeraJ'ILHBIe MHUKPOCXCMbI
PaccmarpuBaemsbie Bompocsl: OCHOBBI MHKPO3JIEKTPOHUKH. TOMOJIOT s 2JIEMEHTOB HHTET paJIbHON
WH)XEKLIIMOHHON JIOTUKU. AHAJIOTOBBIE HHTErpanbHble cXeMbl.OniepalluOHHbIC YCUITUTEH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HanmenoBaHue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

3KCHepI/IM€HTaHBHa$I IMPOBEPKA HEKOTOPBIX METOJO0B pacuCTa SJICKTPUICCKUX HCHGI\/JI
B xone naboparopHoii paboThl paccMaTpUBAINCh ceAylommue Bonpockl: [IpoBepka OCHOBHBIX METOJIOB
pacdera IeKTpHUYECKHX 1eneil. MeTozpl pacuera snekTpudeckux neneil.[Ipuanmn n Mmeron
HajnoxxeHus. Teopema 06 SKBUBaJICHTHOM T'eHepaTope.

]_[eHI/I O,Z[HO(I)&SHOI‘O CUHYCOHUJAJIbHOT'O TOKA. HOCJ’IC,Z[OBE[TCJ'ILHOC COCANMHCHHUEC aKTUBHOI'O
" pCaKTUBHOI'O COHpOTPIBJ'ICHPIfI.

B xoxe BeImoHeHHs 1a00paTOpHO pabOTHI paccMaTPUBAIUCh CIEAyIONTUe BOpockl: MccnenoBanne
YCTaHOBUBHINXCA MPOLICCCOB, ABJICHUA PE30HAHCA 1 YACTOTHBIX XaPAKTEPUCTHUK B LCIIAX CUHYCOUJIAIBHOTO
Toka. [locTpoeHue BeKTOpHOM [uarpaMMbl HAIPSDKEHUH 17151 TOCTIEI0BATENbHOMN 1IETIH.

[ern ogHOda3zHOTO CHHYCOMIATBLHOTO TOKA. [lapannensHoe coeuHeHe aKTUBHOTO 1
PEAKTUBHOT'O COHpOTHBJ’IeHHﬁ.

B xoze BoInomHEHUs! 1a00paTOpHON paboThl pacCMaTPUBAINCH CIEAYIONINE Bopockl: Onpeaensercs
KOMIUIEKCHOE COIPOTHBIICHNUE IIETH 110 MTOKa3aHMsIM BOJIBTMETPA, aMIepMeTpa u Bartmerpa. [locropoenune
BEKTOPHOH JMarpaMMbl TOKOB ISl TTAPAJUIETIHFHOTO KOHTYpA.

UccnenoBanue siBieHUe pe30HaHCa B TApaUIeIbHOM AIEKTPUUYECKON 1Ienu (pe30HaHC
TOKOB)

B xone npoBenenus 1abopaTopHOM pabOTHl pacCMaTPUBAIOTCS CIIEAYIOLIE BONpockl: OnpeneneHne
k03¢ UINEeHTOB TpaHC(HOPMAIMH BEJMYUH HOTPELIHOCTEH TpaHC(HOPMATOPOB TOKA.

Uccnenoanue 3MeKTpUUECKUX LEMEN CO B3AMMHON MHIYKTUBHOCTBIO

B xoj¢ BINONHEHMS 1a00paTOPHOI pabOThI paCCMATPUBAIOTCS CICAYIONINE BOTIPOCHI:
BzanmonnnykTuBHOE CONpPOTUBIIEHUE. PacueT 35IeKTpUUeCcKrX 1erneil ¢ B3aMMHOW MHAYKTUBHOCTBIO.
OnHOMMEHHBIC U PAa3HOMMEHHBIEC 32KUMbI HHIYKTHBHO-CBSI3aHHBIX KaTyIIeK. PacdeTr ek TpuIecKux
Lerel ¢ B3aMMHOW WHyKTUBHOCTHIO.
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IIepexoaHbie TPOLIECCHI B MTOCIEA0BATEIbHBIX LEISIX

B xoj¢e BeInoONHEHMS 1a00paTOPHOI pabOThI pacCMATPUBAIUCH CIEAYIONINE BOIPOCK: [lepexoHbIe
pekrMbI BO3MOKHBI B 11enu R, L, C B 3aBUCUMOCTH OT BUJa KOPHEH XapaKTepUCTUIECKOTO
ypaBHenus.UccaenoBanue nenu R, L. UccnenoBanue nenu R, C. Uccnenosanue uenu R, L, C.

HccnenoBanue Tpexda3HoM 1enu, COSAMHEHHON 3BE3/101.

B xo7¢ BbIONHEHMS T1a00paTOPHON pabOTHl pPacCMaTPUBAINCH CICIYIONIHE BOPOCH: O3HAKOMIICHHUE C
pacripenieleHeM HapsHKEHUH U TOKOB B Tpex(a3HOU IIeTIH, COSTNHEHHOM 3BE3/101, IPH paBHOMEPHOH 1
HepaBHOMEPHOI OJJHOPOAHOI Harpy3ke (a3 Mpu HAJIMYUU U OTCYTCTBHU HYJIEBOTO IIPOBOJA U
HEOJHOPOAHO Harpyske. BrIsiCHEeHHE BIMSHYS HyJIEBOIO IPOBOJA B YSTHIPEXIIPOBOJHON CHCTEME IIPH
HepaBHOMEPHOH Harpy3ke (a3 Ha (a3HbIe HAIPSHKEHUS H TOKH.

I/ICCJ'IG,I[OBaHI/Ie Tpe)((bae,Hoﬁ HGHH,COGHHHGHHOﬁ TPECYTrOJIbHUKOM.

B xone BbInoIHEHH 1a00paTOpHOI pabOThl pacCMaTPUBAIKCH CIEAYIOIIUE BOIIPOCHI: 3HAKOMIIEHHE C
pacnpeeneHreM HalpsDKeHUH M TOKOB B Tpex(a3HoM 1IeH, COeAMHEHHOH TPEyroIbHUKOM, IPU
paBHOMEpPHOW M HEPABHOMEPHOMW OJHOPOAHON Harpyske ¢as.

YeThIpexnoItOCHUK.

B x0/1¢ BBINOTHEHUSI Ta0paTOPHO# paboThl pacCMATPHUBAIUCH CIIEAYIOIIIE BOMPOCHL: XapaKTepUCTUUECKHIE
napaMeTpbl YETHIPEXMOMIOCHUKA. PexXUMBI pabOThI YETHIPEXMOTIOCHIKA. METObl IPUMEHEMBbIC /IS
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO

omnpeneneHus K03 HUIMESHTOB.

10

I/I3y‘leHI/IC MAarHuTHBIX I.[CHCI71

B xoze BeInonHeHN 1a00paTOpHON PabOTH PaCCMATPUBAIIUCH CIEAYIOUINE BOIPOCHL: M3yunTsh
yCcTpoicTBO MILTHBeOepMeTpa. HayunTthca u3amepaTs MarHUTHBINA OTOK. IIpoBepuTh BIMsIHNE
BO3YIIHOIO 3a30pa U MAarHUTHBIX ITYHTOB HA MAarHUTHOE CONPOTUBIICHUE LICTIN.

11

HccnenoBanue JIMHHON JTMHUY B CTALlMOHAPHOM PEXHUME.

B xoze BoImoTHEHUS 1a00paTOPHON pabOTHI pacCMaTPUBAIOTCS CIIeAyoNIe Bonpockl: MceinenoBanne
PEXHMMa CTOSTYMX BOJH IIPY FapMOHHYECKOM BO3JIeHCTBHN. MI3ydeHne cTallnOHapHBIX PEKUMOB PaOOTHI
JUIMHHOM TUHHUHM (LIeTIH ¢ paclpeeIeHHBIMY TapaMeTpaMy) IIPH TapMOHUYECKOM BO3JICHCTBUH.

12

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

B xone BemonHeHus 1a00paTOpHOM pabOTHl pacMaTPUBAINCH CIeAyIOIue Bonpockl: OcimorpaMmma
BXOJIHOTO UMITyJIbca. OCIMIUIOrpaMMa epexofHoro npouecca. OCIuuIorpaMMa KOPOTKOTO 3aMbIKaHHS Ha
BEIXO/IE.

13

MaruuTtHoe nois QJICKTPOMArHuTa noCTOAHHOTO TOKa

B XO0/JI€ BBIIIOJITHCHUA na60paT0pH0171 paﬁOTLI paccMaTpuBaJINCh CICAYOIINE BOIIPOCHI: HOCTpOGHI/Ie r“pa(l)m(
MarHUTHOM HWHAYKIOHHU B 3aBUCUMOCTHU OT PACCTOAHUA 10 sIpMa Ha OCU CUMMETpPHUU SHCKTpOMaI‘HI/ITa.PaC‘IGT
MAarduMTHOTIO ITOJIA IO 3aKOHY ITOJTHOT'O TOKa.

14

Huon

B xoxe BeImoaHeHMsT 1a00paTOPHON pabOTHI pacCMaTPUBAIIUCH CIEAYIONINE BOTIPOCH: BpeMeHHbIe
III/IanaMMBI HpOHGCCOB, HpOTeKa}OH_U/IX HpI/I SaHI/IpaHI/II/I HOHprOBO}IHI/IKOBOFO auonaa. 3aBI/ICI/IMOCTI)
6apbepH0171 €MKOCTHU HOHprOBOHHI/IKOBOFO JAnoaa OT BEJIMYUHBI 06paTHOF0 HaHpSI)KeHI/ISI.BOJ'IBTaMHepHaSI
XapaKTepI/ICTI/IKa CTa6I/IJ'II/ITp0Ha. I/ICCJ'ICILOBaHI/IC JUHAMHUYCCKUX XapaKTepI/ICTI/IK JANUOO0B.

15

Tupucrop

B xoje BeImoHEHMSI 1a00paTOPHO pabOTHl pacCMaTPUBAIIUCH CIICTYIOIIUE BONPOCH: MccnenoBanue
nmpsiMOi BeTBU TUpHcTopa.MccienoBanne o6paTHON BETBU TUpUCTOpa.BoJbT-aMIiepHasi XapakTeprUCTHKa
JIUHUCTOPA.

16

bunosapHbI TpaH3UCTOP

B xoxe BeImoaHeHMsT 1a00paTHOH pabOThl paccMaTpUBAINCh CIEAYIONTNE BOMPOCH!: MccnenoBanne
PCKHUMOB pa60T},1 6I/IHOJ'I$IpHOFO TpaH3I/ICTOpa.PaC"IeT CTCIICHU HACBIICHUS TPpaH3UCTOPA. Cusrue
ceMmelicTBa BXOJHBIX XaPAKTCPUCTHUK ITPU NOCTOAHHO HAIIPSAKCHUU UKD. Cusarue BBIXOOHBIX
XapaKTCPUCTHUK PU MMOCTOAHHOM TOKE 0a3kl.
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17

IToneBoii Tpan3ucTop

B xozie BbIOMTHEHUS Ta00paTOPHON paboThl pacCMaTPUBAIOTCS ClieaAyrolre Bonpockl: HccinenoBanue
BOJIbTAMIICPHBIX XapAKTCPUCTUK PA3TIUYHBIX BUIOB IMOJIECBbIX TpaH3I/ICTOp0B.BLIXOL[HI>Ie XapaKTCPUCTUKU
IMOJICBOI'0 TPpaH3UCTOPA C p-N MCPEXOIO0M. BOHLTaMHepHHe XapaKTCPUCTHUKU ITOJICBOT'O TPpAaH3UCTOpa MOII
THIIa CO BCTPOCHHBIM N-KaHAJIOM.

18

HccenenoBanue TOrn4ecKOi MHTETPaIbHOM MUKPOCXEMBI

B xoze BbImoMHEHUS 1a00paTOPHOH pabOTHI pacCMaTPUBAINCH CIEAYIOIINE Bopockl: OnpeneneHne
JIOTUYECKUX OIepaluil, BHIIOJIHAEMBIX IOJYIPOBOJHUKOBOM MUKpocxeMoil. MccnenoBanue BXOOHON U
TPSAMOM MepeAaTOYHON XapaKTEPHCTHK JIOTHIECKOH MOyTIPOBOIHUKOBOM MUKpocXeMbl. OnpeesicHue
MOIITHOCTH, TIOTPEOIIIEMO TIOTHYECKON NOTYIPOBOJHUKOBOH MUKPOCXEMOH.

19

OCHOBEBI MHUKPOIJICKTPOHHUKMU.
B xoze BeInonHeHN 1a00paTOpHON pabOTH pacCMaTPUBAIIUCH CIEAyIOlTe BONpockl: DyHKIMOHATIbHAS
MHUKpPO3JIEKTpOHUKA. CO3aHNE aKTUBHBIX U TACCUBHBIX 3JIEMEHTOB MHUKPOCXEMBI.

20

VYeunurenu HanpsKeHUs.

B xopxe BeImoTHEHUS 1a00paTOPHON pabOThI PACCMATPUBAINCH CIEAYIOIINE BOIPOCH!: PexXxnMbl paboTh
YCHIIMTENBHOTO Kackana: A, B, AB. O6partnas cBs3p (OC) B ycmmrensx, suasl OC. [IpuaInmmansHas
CXeMa yCHIIUTENs Ha OUIONIIPHOM TPaH3UCTOPE, Ha3HAUCHHUE

3JIEMEHTOB CXEMBI.

21

Ycunurenu MOIITHOCTH.
B xone BeinonHeHus 1a60paTopHOil paboThl pacCMAaTPUBAIKCH CIEIYIONIHE BOMPOCHl: OTHOTAaKTHBIN U
JIByXTaKTHBINM BBIXOHOM Kackajpl ycuieHus. Pabora cxemsl B pexxume B

22

['enepatopsl rapMOHHYECKUX KOJIEOAHUH.

B xope BeImonHeHMS 1a00paTOPHOM pabOTH pacCMaTPUBAIIUCH CIEIYOIINE BOIPOCH: Y CIIOBHS
CaMOB036y>K,Z[CHI/I$[ ABTOI'CHCPATOPOB:

Oamanc (a3 u ammuty. ABroreHeparopbl LC- u RC- Tuma: cxeMsl, 0cOO€HHOCTH (DYHKIIMOHUPOBAHHUS.

23

CTa6I/IHI/I3aT0pBI HaIIpsKCHUA U TOKA.
B xone BeimonHeHus 1a60paTopHO paboThl paccCMaTPUBAIUCh CIEAYIONTUe BONPOochl: CTabUIN3aToOpHhI:
nmapaMeTpUICCKUEC U KOMIICHCAITUOHHBIC.

24

[Ipeobpa3zoBarenu HaNPsHKEHUS U YAaCTOTHI.
B xope BeImonHeHHS 1a00paTOpHOM pabOTHL pacCMaTPUBAIUCH CIIEIYIONIHE BOIPOockl: OcoOeHHOCTH
HUMITYJIbCHBIX METOAOB PETYJIMPOBAHNA NTOCTOSHHOT'O HAIPSIKCHU . TI/IpI/ICTOpHBIe PEryIATOPLI

[IpakTueckue 3aHsaTHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKOC COACPIKAHUC

Pacuer BXOAHBIX COHpOTI/IBHCHI/Iﬁ NOCICA0BATCIIbHO-TIApaJIJICIIbHBIX ueneﬁ.

B XOJ€C MPOBEACHUS MPAKTUICCKOI'O 3aHATHA PACCMATPUBAINCH CICAYIOMIUE BOITPOCHI:
HOCHCHOB&TCJ’ILHOC, napajujieJibHOC U CMEIIIAaHHOE COCJUHCHHNE HpOBOHHI/IKOB.PaC‘leT DJICKTPHUICCKUX
ueneﬁ MNOCTOSAHHOTI'O TOKa METOJO0M. 3KBHUBAJICHTHBIX r[peo6pa303aHI/H71:

MGTOH KOHTypHI)IX TOKOB. MeTO}I HAJIOXKCHUS. BXO)IHI)IG 1 B3aMHBIC HpOBOHI/IMOCTI/I.
B xone npoBeneHus IpakTUYECKOT0 3aHATHS paccCMaTpUBaIUCh cieayrolire Bonpockl: [lopsnok pacuera
AIEKTPUIECKON IIEMU METOJOM KOHTYPHBIX TOKOB U METOZOM HayioxeHwust. OnpenesieHue BXOAHBIX U
B3aUMHBIX MPOBOJAUMOCTEM BETBEU CXEMBI.

Merton y3JI0BBIX TOTEHIHAIOB. MeTo1 IBYX y3JI0B. balaHC MOIITHOCTEN.
B XOJC MPOBCACHUS MPAKTUICCKOI'O 3aHATHUA paCCMATPUBAJINCh CICAYIONIUEC BOITPOCHL: €TO ABYX Y3JI0B
SABJIACTCA YaCTHBIM CJIydaeM METO/la Y3JIOBBIX IMMOTCHIINAJIOB. Pemenue 3aJa4 B IporpaMmme mathcad.

Pacder npocreimmx nenei CHHyCcou1anbHOro ToKa. [locTpoenue npocrenmmx
BEKTOPHBIX JTUarpaMM.




/ Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE
n/m

B xoze npoBeneHNs MPAKTUUCEKOTO 3aHATHS PaCCMaTPHBAIOTCS CIIEAYIONINE BONPOCHL: PacdeT THHEHHBIX
3NEKTPUUECKUX IIeTIel CUHYCONJaNbHOTO TOKa. IlocTpoeHue TpeyrolbHIKOB HapsKEeHUH,
CONPOTHUBJICHUH M MOIIHOCTEH JUIsl JIF00O0H LIeTn CHHYCOUIAIBHOTO TOK

5 |CuMBOJMYECKU METOJ pacyeTa LEenel CHHYCOUJaIbHOTO TOKA.
B XOJ€C MPOBEACHUS MPAKTUICCKOI'O 3aHATHUA paCCMAaTpUBAJINCh CICAYIONIUEC BOHpOCLIZCMBOJ'II/I‘{eCKI/Iﬁ
METOJ pacyeTa IeTell CHHYCOMIAIBHOTO TOKA ¢ IPUMEHEHNEM KOMIUIEKCHBIX yrcel. Teopema Ditnepa.

6 |Pe3onanc nanpsoxenuil. Pezonanc TokoB

B xoze npoBeneHUs NpaKTUYECKOT0 3aHATHS pacCCMaTPUBAIOTCS CIEAYIOLINE BOIIPOCHl: YacTOTHBIE
XapaKTEPUCTHUKU PE3OHAHCHBIX I.[CHBIZ. PeakxtuBHbIC CONIPOTHUBJIEHUA Y IPOBOAUMOCTHU OTAEIIBHBIX
Y4acCTKOB I_Iel'[I/I.HOCTpOCHI/II/I BEKTOPHBIX AUArpaMm Jjid p€30HaHCHBIX ueneﬁ.

7 |Pacyer pa3BeTBIEHHOI LIENMU CHHYCOHMIAJIHHOIO TOKA C B3aMMOUHIYKITHEH ¢
MOCTPOCHHUEM BEKTOPHOM AHarpaMMbl TOKOB U TOMOTpagUuecKoi AuarpaMMbl
HanpsHKeHUH

B XOJC BBIIMNOJHCHHUS HNPAKTUYCCKOTO 3aHATUA paCCMAaTPUBAJIUChH CICAYIOINE BOIPOCHI: PacueT cioxHBIX

Leney ¢ B3auMHOM MHAYKUMENH. PacueT NMHEWHBIX Leneil ¢ B3auMHOM HHAYKTUBHOCTBIO IIPU
TapMOHUYECKHX TOKaX.

8 |Pacuer HeMMHEHHBIX MENeH MMOCTOSHHOTO TOKA

B xoze npoBeneHus MPaKTUISCKOTO 3aHITUS PACCMATPUBAIOTCS CIICAYIOIINE BOIPOCHL: I'padudyeckuii
METOJI aHAJTN3a HeJIMHEHHBIX [IENeH MOCTOSHHOTO ToKa. I paduueckuii MeTo pacyera 1ernei co
CMCUIaHHBIM COCINHCHHUEM HEJIMHEWHBIX SHeMeHTOB.BHeKTpI/I‘ICCKOC COCTOSIHHE HETMHENHBIX HCHCIZ

OMHKCHIBACTCS HA OCHOBaHUM 3ak0HOB Kupxroda.

4.3. CamocrosiTenbHas padoTa 00y4darOIMXCs.

Bun camocrositensHo# paboTh

1 |IlonroroBUTHCS K JEKUMOHHBIM 3aHATHUSIM, H3y4as OCHOBHYIO JUTEPATYPY IO
IUCILIUILINHE.

2 | BeinosiHeHue pacyeTHO-Tpadudeckoi paboThl.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

4 | IloAroToBKa K TEKyIIEMY KOHTPOJIIO.

4.4. ITpumepHbIH IEPEUCHb TEM PACUETHO-TPaPUIECKUX padoT

[TpousBecTH pacyeT dAESKTPUUCCKON IIEITH TTOCTOSTHHOTO TOKA 110 BapHaHTaM.
OmnpenenuTh TOKA B BETBAX OJJICKTPUYCCKOW IIEMM 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=50m R2=10 OM R3=15 Om R4=15 Om R5=10 OMm 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 HATPY3KH, IMHCWHBIC TOKHU, HAPSOKCHUS Ha (pa3ax
HArpy3KkH, aKTUBHYIO MOIIHOCTb, PAa3BUBAEMYIO0 I€HEPATOPOM U TMOTPEOIITEMYIO
Harpy3Koi B Tpex¢a3Hou ceTu.

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

2. Un=346 B Rn1=0 Om; Xn=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 Ra= 3 Om; Xui= 0 Om; R= 15 Om; XL= 10 Om; XC= 0 Om.

6. Un=380 B Ri=5 Om; Xii= 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 Owm.

8. Un=346 B Ri1=9 Om; Xa1=10 Om; R=22 Om; XL=10 Om; XC= 0 Om.
9. Un=173 B Rn= 12 Owm; X1=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.

5. IlepeueHp wu3HaHUN, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne
y bubnmuorpaduueckoe onucanue Mecro nocryna
n/n
1 ATtabekos, I'. U. TeopeTnueckue OCHOBBI URL:
3JIEKTPOTeXHUKH. JIuHelHbIe aekTpuyeckue nemy : | hitps://e.lanbook.com/book/399167
(mara obpamenus: 16.10.2025). —




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

Pexxum moctyma: s aBTopH3.

e u3j., crep. — Cankr-IlerepOypr : Jlans, 2024, — TOTb30BaTENCH.
592 ¢. — ISBN 978-5-507-49672-3. — Tekcr :

AIIEKTPOHHBIH // JIaHb : 3IEeKTPOHHO-OMOIMOTeUHAs

cucrema. 2024

Aitpanetsin, B. C. D1ekTpoTeXHUKA U AJIEKTPOHHUKA. URL:

DIIeKTpOTeXHHKA : yaeOHoe nmocooue / B. C.
Aiipaniersin, B. A. Paitxept. — HoBocubupck :
CI'yruT, 2022. — 84 ¢. — ISBN 978-5-907513-21-
1.

https://e.lanbook.com/book/317594
(mara oopamenus: 19.07.2025). —
TeKCT : 3JEKTPOHHBIH.

CkopuskoB, B. A. O0mias 351eKTpOTeXHUKA U
AIEKTPOHUKA : Y4eOHUK [ BY30B / B. A.
Cxkopusikos, B. f. ®pono. — 4-e u3a., crep. —
Cankr-IlerepOypr : Jlans, 2025. — 176 c. — ISBN
978-5-507-53385-5.

URL:
https://e.lanbook.com/book/485120
(mara obpamenus: 19.07.2025). —
TekcT : ANEeKTPOHHBIM.

DJIEKTPOTEXHUKA B YIIPAKHCHHUSX U 33]a4ax :
yaebHoe ocooue / E. Y. Anrasun, B. B. bornanos,
O. b. laBeinenxo [u ap.]. — HoBocubupck : HI'TY,
2021. — 94 c. — ISBN 978-5-7782-4365-1.

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

Pycakog, O. I1. DnekTponuka : yuedbnoe nocoodue / O.
I1. Pycakos, B. I'. laxtmneitnep. — HoBocubupck :
HI'TY, 2023. — 64 c. — ISBN 978-5-7782-4910-3.

URL:
https://e.lanbook.com/book/404585
(mara oopamenus: 19.07.2025). —
TekcT : ANEeKTPOHHBIN.

UYepnsimios, H. I'. Obmas snekTpoTexHuKa : yueOHOe
nocobue / H. I'. Yepnermos, T. FO. JlopoxoBa. —
Tamb6oB : TT'TVY, 2018. — 84 c. — ISBN 978-5-8265-
1861-8.

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

Adanacoes, A. 0. Teopernueckne 0CHOBBI
ANIEKTPOTEXHUKH : yueOHoe nocobue / A. HO.
AdanaceeB. — Kazanp : KHUTY-KAH, 2020. — 276
c. — ISBN 978-5-7579-2459-5. — Texkcr :

URL:
https://e.lanbook.com/book/264827
(mara obparmenus: 16.10.2025). —
Pexxum nocryna: i aBTopus.

N TI0JIB30BaTENEH.
3EeKTpOHHBIN // JIaHb : AIIeKTPOHHO-OMOINOTEUHAS
cucrema. 2020
6. IlepeueHb COBpEMEHHBIX TMPOPECCHOHANBHBIX 0a3 JaHHBIX U

OCBOEHUU JUCUUILIAHBI (MOAYJIA).

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MIPH

1.Odbunmaneusiii caiit PYT (MUUAT) (https://www.miit.ru/).
2.0¢ummansheiil caiit OAO «PX» (https://www.rzd.ru/).
3.Hayuno-texuuueckas ouoimoreka PYT (MUUT) (http:/library.miit.ru/).
4. O6pazoBarenbHas maatdopma «HOpaiit» (https://urait.ru/).

5.25eKTpOHHO-O0UO IO TeUHAS cucTema

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

n31aTeNbCTBA «Jlaupy



7. IlepedyeHb  JHUIIEH3MOHHOTO W  CBOOOJHO  PacHpOCTPaHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

1. «Sunexc bpayzep»

2. OneparmonHas cucrema Microsoft Windows.

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

4. NI Multisim (Electronics Workbench)

5. MathCad 13 unu HOBee (ananmor — Matematuka, Wolfram Mathematica)

8. OmmcaHue MarepuaJbHO-TEXHUYECKOM 0a3pl, HEOOXOAMMOM IS
OCYILIECTBJICHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo JUCIHUILTHHE (MOJIYJIIO).

VYyeOHble ayIUTOpUU AJISI MPOBEICHHUS YUEOHBIX 3aHATHM, OCHAILCHHbBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000pYy10BaHUS.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 4 cemecTpe.
DK3aMeH B 5 cemecTpe.

10. OuleHOUHBIE MAaTEPUAIIBI.

OlieHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUM MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLIEHT, JOLIEHT, K.H. KaQeapbl
«ONEKTPOIHEPTETUKA TPAHCIIOPTA»

CoracoBaHo:

3aBeayrommii kadeapon dulJl
3aBenyrommii kadeapoit 93T

[Ipencenarens yaeOHO-METOINUECKOM
KOMHUCCHH

B.B. Bonbiien

O.E. IIynoBukoB
M.B. llleBmrorun

C.B. Bonoaun



