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MOPSIIOK NPOBEJIEHUS BCTYIIUTEJIBHBIX HCIIBITAHUM
MPH MOCTYIJIEHMH B MATHCTPATYPY 1O HANPABJIEHHUIO MOATOTOBKH MAarucTPOB
13.04.02 «2JeKTPOIHEPIreTHKA H JIEKTPOTEXHHKA)Y
MarucrepcKasi nporpaMmMa «ABTOHOMHBIE 3JIEKTPOreHEePUPYIOIIHE KOMILIEKChD)

1. O0mue TpedGoBaHus

B cootBeTcTBHM C HOKyMEHTaMH, yTBepkAeHHbIMU pektopom HI'TY: «lIpaBuia npuema Ha
o0yuyeHue 1o oO0pazoBaTEeIbHBIM MPOTPaMMaM BBICIIETO 00pa3oBaHMs — MporpamMmamM OakaiaBpHara,
porpaMMaM CIHeIUaluTeTa, MporpaMMaM MarucTpaTypsl B Hukeropoackuil rocyaapCTBEHHBIH
TexHuueckuil yausepcureT uMm. P.E. AnekceeBa Ha 2026/2027 yuebnsblii rony, «I[lopsmok npoBeaeHus
KOHKYpPCHOrO oT0Oopa B Maructparypy HMKeropoackoro rocyJapcTBEHHOTO TEXHHYECKOIO
yauBepcureta uM. P.E. AnexceeBa Ha 2026/2027 y4eOHbIi roay, «/lononnenue k [Topsaky nposenaenus
KOHKYPCHOTO 0TOOpa B MarucTparypy yauBepcutera Ha 2026/2027 y4eOHbBIN TOI», IS TOCTYIAIOIINX
B MAarucTparypy YyCTaHaBJIMBAeTCsl BCTYMUTEIbHOE HWCIBITAaHHE B (opMe MEXAUCIUILTUHAPHOTO
9K3aMeHa [0 COOTBETCTBYIOLIEMY HAIPABIICHUIO MTOATOTOBKU MarucTpaTyphl.

BerynurtensHoe ucnbITaHHE B BHJIE MEKIUCHUIUIMHAPHOTO 93K3aMEHa IPOBOJAUTCS B
nucbMeHHOU popme. [IpogomKuTeIbHOCTh K3aMeHa cocTaBiseT 120 MUHYT.

MeXIUCUUIUIMHAPHBIA  3K3aMEH IPOBOJAUTCS  COTJACHO PACIHCAHHIO BCTYNHUTEIBHBIX
WCIBITAaHUN, YTBEPKACHHBIX IIEPBBIM IPOPEKTOPOM — MPOPEKTOPOM MO0 0Opa3oBaTENbHOM
NeSITeIbHOCTH, PE3yJIbTaThl 9K3aMeHa OOBSBIIAIOTCS Ha CIEAYIOUIUI TCHb.

DK3aMEHAIIMOHHBIA OUJIET COACPKUT 2 (Z1Ba) Bompoca Mo (pU3NYeCKUM OCHOBAM AJICKTPOHHKH,
CHJIOBOH AJIEKTPOHUKH, CUCTEMaM YIIPABICHUS JIEKTPOMEXaHUIECKUMU OOBEKTaMH, FIEKTPHUECKOMY
MIPUBOJY, TEOPUH aBTOMATHUYECKOIO YIPaBJICHUS, OCHOBAM CXEMOTEXHUKHU HJIM MUKPOIPOLIECCOPHBIM
CHUCTEMaM.

OneHka OTBETOB Ha 3K3aMEHAI[MOHHbIE OMIIEThI OCYIIECTBIISAETCS SK3aMEHAIIMOHHON KOMUCCHEN
B COCTaBE€ TPEX YETOBEK, KOTOPHIE COBMECTHO MPUHUMAIOT PEIIICHHE O BHICTABICHUH OIICHKHU.

Orenka ypoBHs 3HaHUH onpezesnsietcs no 50-tu 6amibHoN cucteme. JlomyeHHbIMU K YYaCTHIO
B KOHKYpCE CUMTAIOTCS MOCTYyMarolue, Habpapire He MmeHee 30-Tu 0aoB.

[locne mnpoBedaeHHs  MEXAMCUMIUIMHAPHOTO  JK3aMEHa  aTTECTallMOHHAs  KOMMCCHS
yCTaHaBIMBaeT aOCONIOTHOE 3HAYCHHE CIEAYIOUIMX PEHUTHHIOBBIX TMOKa3aTeleld MO KakKIOMY U3
KaHJIUJaTOB:
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1 Onenka, noJay4yeHHasi Ha BCTYIUTEIbHOM K3aMEHe
) Banibl 3a nHAMBUYaTbHBIE JOCTHKEHUS 110 HAITPABICHHIO MO OTOBKH
(moptdonmo)
Cpennuii 0ann Mo OIEeHKaM JUCLHMIUIMH, KypCOBBIX padoT (IIPOEKTOB) U
3 NPaKTUK, BKJIIOYEHHBIX B IPWIOKEHHE K JIOKYMEHTY O BbICIIEM
o0pa3oBaHNM U 0 KBATHPUKAIUU (yMHOduCeHHbI Ha ()

[IpencraBneHue K 3a4MCICHNUIO B MarucTpaTypy (M3 4ncia JONYyIEHHBIX K Y4aCTHIO B KOHKYPCE)
IIPOBOAMTCS B paMKax KBOTHI, BBIICJIEHHOW Ha KaKAYIO IIPOrpaMMy IMOATOTOBKHM Maructpos. KBora
OTIpeNIeNIIeTCS WHCTHTYTOM W3 OOIIEr0 KOJHMYECTBA OIO/DKETHBIX MECT, BBIIICJICHHBIX Ha JaHHOE
HaIpaBJICHUE MTOATOTOBKHM MarucTpoB. I1o pe3ynbraraM MpoBeIeHHBIX BCTYNUTEIbHBIX UCIIBITAHUH 110
KOKJIOW mporpamMme MarucTtparypbl (QOpMHUpPYETCSl PaHKUPOBAHHBIM PEUTUHIOBBIA CHUCOK (IO
NPUHIUIY YOBIBAaHUS UTOTOBOI'O PEHTHHTA).
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2. BOHpOCLI K BCTYNIUTECJIbHBIM HCNIBITAHUAM

PusuyecKkue 0CHOBBI JJIEKTPOHUKH
Tpan3ucTOphl OUMOJSPHBIE, ITOJEBBIC. Y CTPONCTBO, MPUHIIUI ICHCTBHS, XapaKTEPUCTUKH.
YeTpoiicTBO, Ha3HAYECHUE, IPUHLIAIL JEHCTBUS OJHOOIIEPALUOHHBIX TUPUCTOPOB.
Crartuueckue BoJb-aMIepHbIe XapaktepucTuku (BAX) cuioBoil menu u 1ienu  yrpaBieHUs
OJIHOOIIEPALIMOHHBIX THPUCTOPOB.
OpHoonepalmoHHbIE THUPUCTOPHI JIMHaMHUeCKHe XapaKTEPUCTHKU M CIOCOObI MX YIyUIICHHS.
PazHOBUAHOCTH TUPUCTOPOB.
Kackanp! ycuneHust MOIIHOCTH. Y CTPOHCTBO, 0COOEHHOCTH pabOThI, BpEMEHHBIE THArpaMMBbl.
Omnepanuonnsie ycunutenu (OY). CtpykTypa, kiaccudukanus, OCHOBHbBIE CBOWCTBA.
['eneparopsl cuHycOMIANbHBIX KoJeOaHui. HasHaueHwe, NpUHIMI JEUCTBUS, CTPYKTypa,
XapaKTEPUCTUKU
CtaOunu3aTtopsl HANPSHKEHUA. Y CTPOUCTBO, IPUHITUTT ACHCTBUS, TPUMEHEHHE.
HcToyHnKY TOCTOSIHHOTO TOKA. Y CTPOMCTBO, IPUHLIUIL JEHCTBUS, IPUMEHEHHUE.

. UMniyibCHBIE yCTPOWCTBA: KOMMIApATOpbl. Y CTPOMCTBO, MPUHLMI JEUCTBUS, XapaKTEPUCTHUKH,

BpPEMEHHBIE AMAarpaMMbl PaOOTHI.

MynbTUBHOPATOPHL. Y CTPOMCTBO, IPUHITUI JEHCTBUS, XapaKTEPUCTUKH, BPEMEHHBIE TUArPaMMBbl
paboThI.

I'eneparopsl MUI000pPa3HOTO HANPSHKEHHUS. Y CTPONCTBO, MPUHIUI JEHCTBUS, XapaKTEPUCTHKH,
BpPEMEHHBIE AMAarpaMMbl PaOOTHI.

Jlornueckue snementsl TTJI TumoB. OcOOEHHOCTH, CpaBHUTEIbHAS OICHKA, MPUHITUI JICHCTBUS
HpOCTGfIH.IHX JJOTUYCCKUX JJIEMEHTOB.

KoMmOuHanmoHHbIE JIOTMYECKHE YCTPOWCTBA: cymMMarop, KommapaTtop. HasnadueHuwe, NpuHIUTI
JEUCTBUA.

[locnenoBaTenbHOCTHBIE JIOTUYECKUE 3JEMEHTHI U ycTpoicTBa: R-S - tpurrepsl. HasnaueHnwue,
MIPUHLUIT JEHCTBUS.

CuitoBasi 2JICKTPOHHMKA

. Benomble ceThro mpeoOpa3oBareny MOCTOSIHHOTO HanpsbkeHus. HazHaueHue, ycTpoiicTBO, MpUHIINIL

ﬂeﬁCTBHH, KJ'IaCCI/I(I)I/IKaI_[I/IH, CpaBHHUTCJIbHAA OLICHKA. OCHOBHBIE OKCIUTYaTalUOHHBIC
XapPaKTCPUCTHKHU, DHCPICTHUICCKUC XaPAKTCPUCTHUKH.

. HpOHCCC KOMMYTAallUl B BCAOMBIX CETBIO npeoGpa3OBaTeJ1$1X. Brnusaue KOMMYTAallU Ha

XapakTEePUCTUKUA TipeoOpazoBareneii. OCOOCHHOCTH KOMMYTalMid B TpexX(}a3HbIX MOCTOBBIX
npeoOpa3oBaTesx.

. lHBepTOpHBIN pe’kuM pabOThI BEAOMBIX CEThIO MPeoOpa3zoBaTesiel U €ro 0COOEHHOCTH.
. PeBepcuBHble Bemomble ceThl0 TmpeoOpa3oBaTenu. (OCHOBHBIE THIBI, YCTPOWCTBO, MPUHIIMII

JIeCTBUS, CPAaBHUTEIIbHAS OLIEHKA, CITIOCOOBI YIIPaBJICHHUS.

. Cnoco0s! ynpasienus HHINII, xapakTepucTUKH, CpaBHUTENbHAs! OLICHKA.
. Tpexdaznbrii aBToHOMHBIM MHBepTOp Hanpsbkenus (AWH). HasHaueHwe, ycTpoiCTBO, MPUHIIMIT

ﬂeﬁCTBHH, XapaKTCPHUCTUKHU. P CTYJIMPOBAHUC BBIXOJIHBIX ITapaMETPOB Hp606pa3OBaTCHeﬁ YaCTOTHI C
AUWH.

. Benomblie cetpto mpeoOpasoBarenu uactotel (TIIYH). O6Gnacts mnpuMeHeHHs, Ha3HAuCHHE,

YCTPOMCTBO, NPUHILUI AEUCTBUS, CIOCOOBI YIIPaBJIECHUS U PETYJIMPOBAHUS BHIXOAHBIX 1APAMETPOB.

. OnHoda3HbIll aBTOHOMHBIN HHBEPTOp HampspkeHUs ¢ cunycoupanbHoi IIMM. VYcrpoiicTso,

MPUHIIMI AEHCTBUS.

Oco06eHHOCTH MHBEPTOPHOTO peXKUMa pabOThl BEIOMBIX CEThIO IPeoOpa3zoBaTesei.

Pexxum npepbIBUCTHIX TOKOB BEIOMBIX CETHIO ITpeoOpa3oBaTenei.

CriocoObl perynupoBaHrusl BBIXOAHOTO HampsbkeHMs B IIY co 3BEHOM MOCTOSHHOTO TOKa.
CpaBHHTEIIbHAS OLICHKA.

YerpoiicTBo U npuHLUI AeictBud TupuctopHoro TITUH ¢ ecrecTBEeHHON KOMMYyTAallUe BEHTUIICH.
Cnioco6r1 ynpasnenust TupuctopasiMu TITHH.



14. IGBT, ycTpoHCTBO, IPUHIMI PaOOThI, OTIMYUTEIHHBIE OCOOCHHOCTH.
15. Meron ocHoBHOM Tapmonuku. CyTh Metona. [IpuMeHeHHe mpu aHanmmM3e MpeoOpa3zoBaTEIHHBIX

9.

ycTpoiicTB Ha mpumepe AH.

Cucrembl yYupaBJ/ieHUMS 3JICKTPOMEXaHUICCKUMMU o0beKTaMu

. OTHOKOHTYpHasI CXeMa aBTOMAaTU3UPOBaHHOTO AekTponpuBoa (ADI) ¢ orpunatenpHOM 00paTHOM

cBsa3bto (OC) no ckopoctu. IlocTpouTh CKOPOCTHBIE XapaKTEPUCTHKH, AaTh OLIEHKY MX KECTKOCTH,
IPUBECTH 00JIACTH UX IPUMEHEHHS.

. Cucrema ADII ¢ orpunarensHoit OC 1o CKOpOCTH M OTCEYKOW Mo TOKy. IlocTpouTs ckopocTHBIE

XapaKTCPUCTHKHU, JaTh OUCHKY UX KCCTKOCTHU, IIPUBECTHU o0nacT ux IMPUMCHCHUA.

. OgnokontypHas cuctema ADII ¢ orpunarensHoii OC 1o CKOPOCTH U yHPEXKAAIOIHUM TOKOBBIM

orpanndeHueM. [10ACHUTh TPUHIKUI OrPaHUYEHHUS TOKA C MOMOIIBIO “TOKOBOM CTEHKH , MPUBECTH
00J1aCTh IPUMEHEHUSI.

. OnTuMH3anMs KOHTypa TOKa SIKOps JBYXKOHTYpHOW cuctemMbl ADIl ¢ nmoauynHeHHBIM

perynupoBaHueM mnapameTpoB. OueHka BiMsAHUSA BHyTpeHHed orpunarensHol OC no J/IC nHa
MIPOLIECCHI B KOHTYPE TOKA.

. OnTumusanus KOHTypa CKOpOCTH OAHOKpaTHO-UHTErpupyouieil cucremsl ADII. OneHka KecTKocTr

CKOPOCTHBIX XapaKTepUCTHK.

. OnTumu3anus KOHTypa CKOpOCTH ABYXKpaTHO-MHTerpupytouie cxemsl ADIIL. Onenka xecTkocTu

CKOPOCTHBIX XapaKTE€PUCTHK.
Ontummszanus koHtypa J3JIC nByxkoHTypHOH cuctembl ADII. OleHka XKECTKOCTU CKOPOCTHBIX
XapaKTEPUCTHK.

. OHTI/IMI/ISaHI/ISI KOHTYpa TOKa B036y)K,Z[eHI/ISI CHUCTCMBbI CTaGI/IHI/ISaLII/II/I II0TOKA ABUTATC/IA IIOCTOAHHOTI'O

TOKA.
OnTumu3zanuss KOHTypa IIOJIOKEHHs CTaTWdecKod mno3unuoHHOW ADIl g pexuma Maybix
nepemenieHuil. OleHKa OMMUOKU PEryIUpPOBaHMUS.

10.Tunbr anantuBHbeix cucteM ADIL IlpenenpHas mepematouHas (yHKIUS OECIIOMCKOBOW CHUCTEMBI

ADII ¢ curHanpHOM CaMOHACTPOUKOM.

11.becnouckoBas agantuBHas cucreMa ADII ¢ nepekitoyaronieiicst CTpyKTypOr peryJisiTOpoB.
12. BapraHTbl ONTUMU3ALUU KOHTYpa CKOPOCTU B OJTHOKOHTYpPHBIX cuctemax ADII.
13.Cuctembr ADII ¢ BEHTWIBHBIM JBHraTelleM. PerynupoBaHue CKOPOCTHM BEHTWJIBHOTO JIBUTaTElIs.

[o¢]

CxemHas peanu3aius aaliTUBHOIO PErysTopa CKOPOCTH.

DJleKTPpUYeCKUH MPUBOJ

. Mexanuka snexrponpusona (3I1) (mpuBeneHrMe MOMEHTOB U CHJI CONPOTHBIICHHS, MHEPLIMOHHBIX

MacC ¥ MOMEHTOB HWHEpIUHU). MeXaHWYeCKHUE XapaKTCPUCTUKU JIBHTATEIICH M HCIOJHUTEIBHBIX
MEXaHHU3MOB (OOIIME TTOHSITHS ).

. Mexannueckas XApPaKTCPUCTHKA ABUTaTCJIsA IMOCTOAHHOI'O TOKa C HE3aBHCHMbIM B036y)KI[eHPICM

(AIIT HB). ITyck, Topmo3HbIe pexxuMbl, peBepc. CriocoObl peryIupoBaHus CKOPOCTH.

. Mexannmueckue XapPaKTCPUCTHUKU ABUTATCIIA IMOCTOAHHOTO TOKa C MapaljICJIbHBIM B036y)KI[€HPICM

(AIIT IIB). ITyck, TopMo3HbIe pexxuMBl, peBepc. CriocoObl peryIupoBaHus CKOPOCTH.

. Mexannyeckue XapaKTepUCTUKU acUHXpoHHOro anekrponasuratens (AJl). Ilyck, Topmo3Hbie

pexxumsl, peBepc. CriocoObl peryIupoBaHus CKOPOCTH.

. Mexanuyeckue XapakTepUCTUKU CHHXpOHHOTO anekrpoasuratens (CJ[). Ilyck, Topmo3Hbie

pexxumsl, peBepc. CriocoObl peryIupoBaHus CKOPOCTH.
OcHoBbl Teopun HarpeBa asuratens. Knaccuduxanus pexxumoB padotsl. [locTosiHHas BpeMeHu
Harpesa.

. Be1OOp MoOIIHOCTH JBUraTens NMpU KPaTKOBPEMEHHOM U IOBTOPHO-KPAaTKOBPEMEHHOM peXHUMax

paboThL.

. Br1Oop MomHOCTH BUTATENs IPH ITUTEIHHOM MIEPEMEHHON Harpy3Ke.
. Perynupyemsblii 37eKTpONPUBOA MO CXEMe TUPHUCTOPHBIN mpeoOpazoBarens-apuratens (TII-1).

[TpuHIUTIBI pabOTHI, pETyIMpOBaHUE CKOPOCTH, obnacT npuMeHerus TT1-/1.



10.Perynupyemslii 3J1IeKTPONIPUBOJL IO CXEMaM TUPUCTOPHBIN peryisatop HanpspkeHus — AJ[ (TPH-AT)
Y TUPUCTOPHBINA TipeodpazoBarens yacToThl — Al (TITY-AJL). [IpuHnume! paboThl, peryanpoBaHue
ckopoctH, obnactu npumeHenust TPH-AJl u TITY-A/L.

11. Ilepexoaubie mpolecchl B 3IEKTPONPUBOJAX MOCTOSHHOIO M MEPEMEHHOI0 TOKOB (ypaBHEHMS,
MOCTOSIHHBIE BPEMEHH, BPEMEHHBIEC 3aBUCUMOCTH I1apaMeTPOB).

Teopusi aBTOMaTH4€CKOTr0 YIPABJICHUS

1. Knaccudukanus cucteM aBTOMaTHYECKOTO YIIPABIEHUS 1O MPUHIIMIIAM U BUJAM YIIPaBJICHUS, TUILY
CUTHAJIOB, XapaKTEPUCTUKHU MTApaMETPOB CUCTEMBI U JPYTUM IPU3HAKAM.

2. OcHoBHbIE (HOPMBI TPEACTABICHUS MAaTEeMAaTUYECKOTO ONHUCAHMSI CHUCTEM AaBTOMAaTHYECKOTO
yIIpaBJICHUS.

3. MeTtozapl OLIEHKH Ka4eCTBa CUCTEM aBTOMAaTUYECKOTO YIIPABJICHHUS.

4. Ha3zHaueHue U BUBI KOPPEKTUPYIOMINX YCTPOUCTB B CUCTEMAX aBTOMATUYECKOI'O PEryJIMpOBaHUs
(CAP). TumnoBsle nocneoBaTeIbHBIC KOPPEKTUPYIOIIHE YCTpoiicTBa U uX BiusHue Ha CAP.

5. TunoBble HACTPOMKM JIMHEWHBIX CHUCTEM aBTOMATHYECKOIO PETYJIMPOBAHUS - MOAYJIBHBIA U
CUMMETPUYHBIA ONTUMYMBI.

6. OneparopHble, BPEMEHHBIE M YaCTOTHBIE XapPaKTEPUCTUKH TUIIOBBIX JIMHAMHUYECKUX 3BEHHEB
HEMPEPHIBHOTO ACHCTBHUS.

7. Metopsl pacuera yCTaHOBUBIIMXCS PEKUMOB B JINHEUHBIX CUCTEMAX aBTOMATHYECKOTO YIIPaBICHHUS.

8. OOmIas moCTaHOBKA 33/1a4l CHHTE3a ONTUMATIBLHON CHCTEMBI YIIPABICHHUS.

OCHOBBI CXeMOTEXHHUKH
1. Obume cBefieHbs IO CUCTEMaM YIpaBJeHUs (aHaJIOrOBbIe U TUCKpeTHBIE). O0IacTh MPUMEHEHHS.
2. Anre6pa noruku. OO1Ire CBEICHbs, 3aKOHBI.
3. IlpaBuia mocTpOeHHS CXeM Ha KOHTAKTHOM U OECKOHTAKTHOM 3JIEMEHTHOI 0a3e Mo ypaBHEHUSIM
anredpel JOrUKU. MeTo bl IpUBEIEHNUS JTIOTMUECKUX YPaBHEHHUH K HCIIOIb3yeMOM 3JIEMEHTHOMN Oa3ze.
4. Meton rukinorpamm. OG00LIECHHBIH alTrOPUTM.
5. Ucnonp3oBaHue s;ueWKY MaMATH JJI CUHTE3a YpaBHEHUI anreOpsl JJoruku. Pemenue 3a1a4 ¢
HCII0JIb30BAHUEM IIPOMEKYTOUYHOIO CUTHAJA.
6. AJIrOpUTM CUHTE3a BPEMEHHBIX CXEM.
7. Jlornueckue anemenTel Ha MOII-Tpan3ucropax.
8. Cxemorexnuka TTJL.
9. Cunte3 npeobpazoBareseil koaa Ha ocHOBE aemudparopa. CeMUCerMeHTHbIH HHIUKATOP.
10.2nements! ¢ Tpems cocrostHusiME (TTJI, KMOII). Cxemotexnuka. [Ipumenenue.
11. AcunxpoHHblii cuetunk. CxemHas peanuzanus. [Ipunnun neiictus. Ipsmoro u o6paTHoro cyera.
[To Mmoaynto n. JIOCTOMHCTBA ¥ HETOCTATKHU.
12. [IpuMeHeHe TPUTTEPOB B KaUECTBE CXEM IOJIaBJIEeHUs ipede3ra KOHTAKTOB M CUHXPOHHU3aTOpa
HMITYJIbCOB.
13. Aemynbrumiekcop. [Ipuauun pa6otsl. CyIIHOCTh BpEMEHHOTO MYJIbTHINICKCUPOBAHHUS.
AHaJIOTOBBIH MYJIBTHILICKCODP/ IEMYIIBTUTIIICKCOP.
14. IIporpammupyeMslii torudeckuil KoHTposuiep. Haznauenue, npuHiun paboTel, Kiaccuukaus
BXOJI0B/BBIXO/IOB.

MukponponeccopHbie CHCTEMbI
1. ApxuTekTypa MUKPOIIPOLIECCOPHBIX CUCTEM. THUIIBI MUKPOIIPOLIECCOPHBIX CUCTEM.
2. OyHKOUU y370B MHKpomporieccopa (apupMeTHKO-IOTHISCKOE YCTPOHUCTBO, CXeMa YIPaBICHHS
BBIOOpPKOM KOMaH[, CXeMa YIpaBJeHUs NpPEPbIBAHUAMHU, CXEMa YIPABICHHUS HPSAMBIM JOCTYIOM K
MaMSITH, JIOTUKA YIPaBIEHUS, PETUCTP MPU3HAKOB).
3. IlluHHas cTpykTypa cBsa3ei. CucreMHas MarucTpalib MUKPOIIPOLIECCOPA.
4. Pesxumbl paboOThl MUKPOIIPOLIECCOPHOM CHCTEMBbI
5. OyHKUMHU TAMATA MUKPOIIPOLIECCOPHOM cucTeMbl. [lamMaATh s cTeka.
6. O0paboTKa MpephIBAaHUN MUKPOITPOIIECCOpa.



7. IlopThl BBOJA/BBIBO/Ia MUKPOKOHTPOJIEPA.

8. CTpyKTypa MOIyJIsl TaliMepa/cueTynKa.

9. CtpyKTypa KaHaJIOB BBIXOJIHOTO CPAaBHEHUS U BXOJHOIO 3aXBaTa TaiiMepa.

10. Monyns AL MukpokoHTpoJIepa.

11. Meroasl aapecanyiv orepaHioB MUKPOIPOLECCOPA.

12. MuHUM#3AIUs SHEPTOMOTPEOICHUSI B MUKPOKOHTPOJIIEPHBIX CUCTEMAX.

13. AnmapatHele cpexactBa oOecreueHHs HaISKHOM pabOThl MHUKPOKOHTPOJUIEPOB (cxema
(hopmupoBaHHs CUTHANIA cOpoca, OJIOK ETEKTUPOBAHUS MMOHWKEHHOTO HAIPSKEHUS TTUTAHNUSA).
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MOPSIIOK NPOBEJIEHUS BCTYIIUTEJIBHBIX HCIIBITAHUM
NPH NOCTYNJIEHUH B MATUCTPATYPY 10 HANIPABJIEHUIO MOAT0TOBKH MarucTpoB
13.04.02 "DgaeKTpoIHEPreTHKA M YJEeKTPOTEXHNKA"
Marucrepckas nporpamma "'IlndpoBble cCHCTEMBI YIIPABJEHUS 3J1eKTPONPUBOIA0B"

1. O0mue TpedGoBaHus

B cootBeTcTBHM C IOKymMeHTamH, yTBepkIeHHbIMU pektopom HI'TY: «IlpaBuna mpuema Ha
o0yuyeHHe 1Mo oO0pazoBaTEIbHBIM MPOTPaMMaM BBICIIETO 00pa3oBaHMs — MporpamMmamM OakaiaBpHara,
IporpaMMaM CIELHAJIUTEeTa, MporpaMMaM Marucrparypbl B Huskeropoackuil rocyaapcTBEHHBIH
TexHuueckuil yausepcureT uMm. P.E. AnekceeBa Ha 2026/2027 yuebnsblii rony, «I[lopsgok npoBenaeHus
KOHKYpCHOTO 0TOOpa B Marucrparypy HMKeropoackoro rocyIapcTBEHHOIO TEXHUYECKOIO
yauBepcureta uM. P.E. AnekceeBa Ha 2026/2027 y4eOHBIN Toa», I MOCTYNAIOMUX B MAarUCTPaTypy
YCTAQHAaBJIMBAETCSl BCTYNUTENIBHOE HCHBITAaHUE B (OpME MEXAUCHUILNIMHAPHOIO 53K3aMeHa 1o
COOTBETCTBYIOIIEMY HAlPaBJICHUIO TIOATOTOBKH MarucTpaTyphbl.

BerynurtensHoe uCOBITaHME B BHJE MEKAMCLUUIUIMHAPHOTO SK3aMEHa NPOBOJUTCA B
nUCbMEHHOM (opme. [IpoaoIKUTENTLHOCTS 9K3aMeHa cocTaBisieT 120 MUHYT.

MEeXIUCUUIUIMHAPHBIM  3K3aMeH IPOBOJUTCS COIVIACHO PACIUCAHUIO  BCTYHMUTEIbHBIX
UCTIBITAHUN, YTBEP)KICHHBIX IMEPBBIM IPOPEKTOPOM — TPOPEKTOPOM IO 0Opa3oBaTENbHON
NESITeIbHOCTH, PE3yJIbTaThl 3K3aMeHa OOBBIIAIOTCS HA CIEIYIOIUI 1EHb.

DK3aMEHAIIMOHHBIN OMIIET coAep KUT 2 (Z1Ba) BOMpoca Mo (PU3NUECKUM OCHOBAM DJICKTPOHHKH,
CHJIOBOH 2JIEKTPOHHUKH, CUCTEMaM YIIPABICHUS 3JIEKTPOMEXAaHUYECKMMH OOBEKTaMH, FIEKTPHUUECKOMY
MIPUBOLY, TEOPHH aBTOMATHYECKOTO YIPABICHHS, OCHOBAM CXEMOTEXHUKU MIIM MUKPOIPOIECCOPHBIM
cUCTEMaM.

O1eHKa OTBETOB Ha 3K3aMEHALIMOHHBIE OUJIETHI OCYIIECTBISAETCS IK3aMEHAIIMOHHOM KOMHUCCHUEH
B COCTaBE TPEX YEJIOBEK, KOTOPbIE COBMECTHO MPUHUMAIOT PELICHUE O BBICTABJICHUH OLIEHKU.

OneHka ypoBHs 3HaHUH onpezenseTcs no 50-tu 6auibHOM cucteme. JIonyIeHHBIMU K YYacTHIO
B KOHKYPCE CUHMTAIOTCS IMOCTyNaromue, Habpasmme He MeHee 30-Tu 6ayuioB.

[Tocne mpoBeneHUs  MEXIUCHMIUIMHAPHOTO  HSK3aMEHA  aTTECTAllMOHHAas ~ KOMMCCHUS
yCTaHaBIMBaeT a0CONIOTHOE 3HAYEHHE CIEAYIOLUIMX PEHUTHHIOBBIX IMOKa3aTelied IO KaKIOMY U3
KaH/IMJIaTOB:
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1 Orenka, moay4YeHHasi Ha BCTYIHUTEIbHOM SK3aMeHe
5 batel 3a MHAUBH Ty AlTbHBIC TOCTHKEHUS 110 HATIPABIICHUIO TTOITOTOBKU
(moptdhonmo)
Cpennuii 6ayut Mo OLIEHKaM JUCIUILUINH, KYPCOBBIX padoOT (IMPOEKTOB) U
3 NPAaKTUK, BKJIIOYEHHBIX B TMPWIOKEHHE K JOKYMEHTY O BBICIIEM

00pa3zoBaHuy M 0 KBATHGUKAIKH (YMHONCeHHbll Ha 1()

[IpencraBneHue K 3a4MCICHHUIO B MarucTpaTypy (M3 4ncia JONYIEHHBIX K Y4acTHIO B KOHKYPCE)
IIPOBOAMTCS B paMKax KBOTHI, BBIIECJIEHHOW Ha KaXKAYI0 IPOrpaMMy IMOATOTOBKM Maructpos. KBora
oTpeseNsieTcsi UHCTUTYTOM M3 OOIIEero KOJIMYecTBa OIOJKETHBIX MECT, BBIJECNIEHHBIX Ha JaHHOE
HaIpaBJICHUC MMOATOTOBKHU MaruCTpoOB. IIo pe3yJibTaTaM NPOBCACHHBIX BCTYIIHUTCIBHBIX HUCHOBITAHUHU I10
KOKJIOH MporpaMMe MarucTparypbl (OpPMHUPYETCS pPAaHXUPOBAHHBIM PEHTHHTOBBIA CHHUCOK (IO
MPUHIUITY YOBIBAaHUS UTOTOBOTO PEHTHHTA).
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2. BOHpOCLI K BCTYNIUTECJIbHBIM HCNIBITAHUAM

PuznyecKkne 0CHOBBI JIEKTPOHUKH
Tpan3ucTOphl OUMOJSPHBIE, ITOJEBBIC. Y CTPONCTBO, MPUHIIUI ICHCTBHS, XapaKTEPUCTUKH.
YeTpoiicTBO, Ha3HAYECHUE, IPUHLIAIL JEHCTBUS OJHOOIIEPALUOHHBIX TUPUCTOPOB.
Crartuueckue BoOJbT-aMIepHbIe XapkTepucTuku (BAX) cuioBoil menu M Ienu  yrpaBieHUS
OJIHOOIIEPALIMOHHBIX THPUCTOPOB.
OpHoonepalmoHHbIE THUPUCTOPHI JIMHaMHUeCKHe XapaKTEPUCTHKU M CIOCOObI MX YIyUIICHHS.
PazHOBUAHOCTH TUPUCTOPOB.
Kackanp! ycuneHust MOIIHOCTH. Y CTPOHCTBO, 0COOEHHOCTH pabOThI, BpEMEHHBIE THArpaMMBbl.
Omnepanuonnsie ycunutenu (OY). Ctpykrypa. kinaccudukanus, OCHOBHbBIE CBOWCTBA.
['eneparopsl cuHycOMIANbHBIX KoJeOaHui. HasHaueHwe, NpUHIMI JEUCTBUS, CTPYKTypa,
XapaKTEPUCTUKU
CtaOunu3aTtopsl HANPSHKEHUA. Y CTPOUCTBO, IPUHITUTT ACHCTBUS, TPUMEHEHHE.
HcToyHnKY TOCTOSIHHOTO TOKA. Y CTPOMCTBO, IPUHLIUIL JEHCTBUS, IPUMEHEHHUE.

. UMniyibCHBIE yCTPOWCTBA: KOMMIApATOpbl. Y CTPOMCTBO, MPUHLMI JEUCTBUS, XapaKTEPUCTHUKH,

BpPEMEHHBIE AMAarpaMMbl PaOOTHI.

MynbTUBHOPATOPHL. Y CTPOMCTBO, IPUHITUI JEHCTBUS, XapaKTEPUCTUKH, BPEMEHHBIE TUArpPaMMBbl
paboThI.

I'eneparopsl MUI000pPa3HOTO HANPSHKEHHUS. Y CTPONCTBO, MPUHIUI JEHCTBUS, XapaKTEPUCTHKH,
BpPEMEHHBIE AMAarpaMMbl PaOOTHI.

Jlornueckue snementsl TTJI TumoB. OcOOEHHOCTH, CpaBHUTEIbHAS OICHKA, MPUHITUI JICHCTBUS
HpOCTGfIH.IHX JJOTUYCCKUX JJIEMEHTOB.

KoMmOuHanmoHHbIE JIOTMYECKHE YCTPOWCTBA: cymMMarop, KommapaTtop. HasnadueHuwe, NpuHIUTI
JEUCTBUA.

[locnenoBaTenbHOCTHBIE JIOTUYECKUE 3JEMEHTHI U ycTpoicTBa: R-S - tpurrepsl. HasnaueHnwue,
MIPUHLUIT JEHCTBUS.

CuniioBasi 3JICKTPOHHKA

. Benomble ceThro mpeoOpa3oBareny MOCTOSIHHOTO HanpsbkeHus. HazHaueHue, ycTpoiicTBO, MpUHIINIL

ﬂeﬁCTBHH, KJ'IaCCI/I(I)I/IKaI_[I/IH, CpaBHHUTCJIbHAA OLICHKA. OCHOBHBIE OKCIUTYaTalUOHHBIC
XapPaKTCPUCTHKHU, DHCPICTHUICCKUC XaPAKTCPUCTHUKH.

. HpOHCCC KOMMYTAallUl B BCAOMBIX CETBIO npeoGpa3OBaTeJ1$1X. Brnusaue KOMMYTAallU Ha

XapakTEePUCTUKUA TipeoOpazoBareneii. OCOOCHHOCTH KOMMYTalMid B TpexX(}a3HbIX MOCTOBBIX
npeoOpa3oBaTesx.

. lHBepTOpHBIN pe’kuM pabOThI BEAOMBIX CEThIO MPeoOpa3zoBaTesiel U €ro 0COOEHHOCTH.
. PeBepcuBHble Bemomble ceThl0 TmpeoOpa3oBaTenu. (OCHOBHBIE THIBI, YCTPOWCTBO, MPUHIIMII

JIeCTBUS, CPAaBHUTEIIbHAS OLIEHKA, CITIOCOOBI YIIPaBJICHHUS.

. Cnoco0s! ynpasienus HHINII, xapakTepucTUKH, CpaBHUTENbHAs! OLICHKA.
. Tpexdaznbrii aBToHOMHBIM MHBepTOp Hanpsbkenus (AWH). HasHaueHwe, ycTpoiCTBO, MPUHIIMIT

ﬂeﬁCTBHH, XapaKTCPHUCTUKHU. P CTYJIMPOBAHUC BBIXOJIHBIX ITapaMETPOB Hp606pa3OBaTCHeﬁ YaCTOTHI C
AUWH.

. Benomblie cetpto mpeoOpasoBarenu uactotel (TIIYH). O6Gnacts mnpuMeHeHHs, Ha3HAuCHHE,

YCTPOMCTBO, NPUHILMUI AEUCTBUS, CIOCOOBI YIIPaBJICHUS U PETYJIMPOBAHUS BHIXOAHBIX 1APAMETPOB.

. OnHoda3HbIll aBTOHOMHBIN HHBEPTOp HampspkeHUs ¢ cunycoupanbHoi IIMM. VYcrpoiicTso,

MPUHIIMI AEHCTBUS.
Oco06eHHOCTH MHBEPTOPHOTO peXKUMa pabOThl BEIOMBIX CEThIO IPeoOpa3zoBaTesei.

Pexxum npepbIBUCTHIX TOKOB BEIOMBIX CETHIO ITpeoOpa3oBaTesnei.

CriocoObl peryaupoBaHrusl BBIXOAHOro HampsbkeHus B [IY co 3BeHOM NHOCTOSIHHOTO TOKa.
CpaBHHTEIIbHAS OLICHKA.

YerpoiictBo u npuHiun aevicrsus tupucropHoro TIIYH ¢ ecrecTBeHHOM KOMMyTanuein
BEHTHJICH.



13. Crioco6s1 ynpasienus: Tupuctopusivu TTTUH.

14. IGBT, ycTpoiicTBO, mpUHIKIT pabOThl, OTIUYUTEIHHBIE OCOOCHHOCTH.
15. Metoxa ocHoBHOI rapMonuku. CyTh MeTona. IlpumeHenne npu aHanmse npeodpa3zoBaTeIbHbBIX
ycTpoiicTB Ha npumepe ANH.

CucreMbl ypaBJieHUs 3JIEKTPOMEXaHUYECKUMHU 00beKTAMHU

1. OnHOKOHTYpHas cXeMa aBTOMaTU3UPOBAaHHOTO AeKkTpornpuBoaa (A1) ¢ oTpunarenbHoit oOpaTHON
cBs3bio (OC) no ckopoctu. [TocTpouTh CKOPOCTHBIE XapaKTEPUCTHKH, AaTh OLIEHKY UX KECTKOCTH,
MIPUBECTH 00JIACTH UX IPUMEHEHHSI.

2. Cuctema ADII ¢ orpunarenbHoit OC 1o CKOPOCTH M OTCEYKOM MO TOKY. [IoCTpoUTh CKOpOCTHBIE
XapaKTePUCTHKH, IaTh OLIEHKY UX KECTKOCTH, IPUBECTU 00JACTH UX MPUMEHEHHUS.

3. OgnokontypHasa cucteMa ADII ¢ orpunarenbHoii OC Mo CKOPOCTH M YHPEKIAOIMMM TOKOBBIM
orpanuueHueM. [1osCHUTh MIPUHLIUII OTPAaHUUYEHUS TOKA C ITOMOIIBIO “TOKOBOM CTEHKM , IPUBECTU
00J1acTh IPUMEHEHUS.

4. OntuMmuzanys KOHTypa TOKa SKOps JABYXKOHTYpHOM cuctembl ADIl ¢ nNOgUYMHEHHBIM
perynupoBanueM napamMeTrpoB. OreHka BaugHUS BHyTpeHHed oTpuuarenbHoi OC mo D/IC nHa
IIPOLIECCHI B KOHTYPE TOKa.

5. OnTuMu3anms KOHTYpa CKOPOCTH OJTHOKpaTHO-UHTErpupyromer cucteMbl ADII. Ouenka KecTKOCTH
CKOPOCTHBIX XapaKTEPUCTHK.

6. OnTuMH3anKsl KOHTYpa CKOPOCTH ABYXKpaTHO-UHTerpupyromen cxembl ADII. OreHka KeCTKOCTH
CKOPOCTHBIX XapaKTEPUCTHK.

7. Ontumuzanust koHtypa I/IC nByxkoHTypHoul cuctembl ADIL. OrneHka KeCTKOCTH CKOPOCTHBIX
XapaKTEPUCTHK.

8. OnTuMu3aImsa KOHTYpa TOKa BO30YKI€HUSI CUCTEMBI CTA0OMIIM3AI[MH TOTOKA JIBUTATENsl IOCTOSTHHOTO
TOKa.

9. OntuMu3anus KOHTypa TIOJIOKEHHUS CTaThudeckod mo3uimoHHo ADIl ang pexuma Maibix
nepemenieHuil. OleHKa OMMUOKH PETyIUPOBAHMUS.

10.  Twumnsl agantuBHbIX cucteM ADIL. [IpenenbHas nepenatovnas pyHKIUS OECIIOMCKOBOM CHCTEMBI
ADII ¢ curHanpHOM CaMOHACTPOUKOM.

11. becnouckoBas agantuBHas cuctema ADII ¢ mepexioyaromencs CTpyKTypol perysiTOpoB.

12. BapuaHnTsl onTHMH3alMKM KOHTYpa CKOPOCTH B OAHOKOHTYpHBIX cucteMax ADIL.

13. Cucrtembl ADII ¢ BeHTHIIBHBIM JBUTaTENEM. PeryampoBaHue CKOPOCTH BEHTUIILHOTO JABUTATENS.

CxemHas peanusanus aJlallTUBHOIO PEryJsTOpa CKOPOCTH.
DJIeKTpUYecKuil NPUBOJ

1. Mexanuka snextponpusoga (OII) (mpuBeaeHre MOMEHTOB M CHJI CONPOTHUBIICHUS, HHEPLUOHHBIX
Macc ¥ MOMEHTOB HMHepLuu). MexaHndeckue XapaKTEpUCTHUKU JBUraTesed M HCIOJHUTEIbHBIX
MEXaHHU3MOB (OOIIME TTOHSITHS ).

2. MexaHuueckas XapaKT€pUCTHKa JIBUraTelid MOCTOSHHOIO TOKAa C HE3aBUCHUMBIM BO30YKICHHEM
(AIIT HB). ITyck, Topmo3HbIe pexxuMbl, peBepc. CriocoObl peryIupoBaHus CKOPOCTH.

3. MexaHnyeckue XapaKTepUCTUKHM JBUTATENsl MOCTOSHHOIO TOKAa C MapajjiesIbHbIM BO30YXICHHUEM
(AIIT IIB). ITyck, Topmo3HbIe pexxuMBl, peBepc. CriocoObl peryIupoBaHus CKOPOCTH.

4. MexaHUuYeCcKUe XapaKTEpUCTUKU acUHXpoHHoro siaekrpoasurarens (AJl). Ilyck, Topmo3Hble
pexxumsl, peBepc. CriocoObl peryIupoBaHus CKOPOCTH.

5. MexaHndeckue XapakTepUCTUKH CUHXpoHHOro anekrtpoasuratens (CH). Ilyck, Topmo3Hble
pexxumsl, peBepc. CriocoObl peryIupoBaHus CKOPOCTH.

6. OcHoBbl Teopuu HarpeBa asurarens. Knaccuduxanus pexumoB padotsl. [locTossHHas BpeMeHu
Harpesa.

7. BbIOOp MOIIHOCTH JBUTaTessl MPU KPATKOBPEMEHHOM U IOBTOPHO-KPAaTKOBPEMEHHOM peXUMax

paboThL.

. Br1Oop MomHOCTH BUTATENs IPH ITUTEIHHOM MIEPEMEHHON Harpy3Ke.

9. Perynupyemblii 37EKTPONPUBOJA IO CXEME TUPHUCTOPHBIN mpeoOpazoBarens-apuratens (TII-[).
[TpuHIUTIB pabOTHI, pEryIMpOBaHUE CKOPOCTH, oOnacTu npuMeHerus TT1-/1.

[o¢]



10.  Perynupyemslii 3J1€KTPONIPUBOJL IO CXeEMaM TUPUCTOPHBIN perynsaTop Hanpsokenus — AJl (TPH-
AJl) m tupucropueiii mnpeodpazoBatenb uactotel — AJl (TIIY-AJl). Ilpunnmmsl paboTsl,
perynupoBaHue ckopoctu, oonactu npumenenuss TPH-AJl u TITYU-A/L

11. Ilepexoanble mpoueccsl B 3JIEKTPONPUBOAAX NOCTOSHHOTO U IEPEMEHHOI0 TOKOB (ypaBHEHMS,
IIOCTOSIHHBIE BPEMEHU, BPEMEHHBIE 3aBUCUMOCTH I1apaMETPOB).

Teopusi aBTOMaTHYECKOI0 YIPABJICHUSA

1. Knaccugukaus cucteM aBTOMaTHYE€CKOTO YIPABICHUS MO IPUHITUIIAM U BUIaM YIIPABIICHHUSI, THITY
CUTHAJIOB, XapaKTEPUCTHKH NTapaMETPOB CUCTEMBI M IPYTUM IPU3HAKAM.

2. OcHOBHBIE (OPMBI TPEJICTABICHUS] MATEeMAaTHYECKOTO ONMCAHUS CHUCTEM AaBTOMAaTHYECKOTO

yIpaBJICHUSL.

. MeToapl OIIEHKM Ka4ecTBa CUCTEM aBTOMAaTUYECKOrO yIIPaBIEHUS.

4. Ha3znaueHue U BUJbl KOPPEKTUPYIOLUX YCTPOHCTB B CUCTEMAX aBTOMATHYECKOIO PETyJIHMpPOBAHUS
(CAP). Tunossle nociea0BaTeabHble KOPPEKTUPYIOLINE YCTpOHcTBA U UX BiusiHUE Ha CAP.

5. TunoBble HACTPOWKH JMHEHWHBIX CHUCTEM aBTOMATHYECKOTO PETYJIUPOBAHMS - MOMAYJBHBIA U
CUMMETPUYHBIN ONITHUMYMBI.

6. OnepaTtopHble, BpPEMEHHbIE U YAaCTOTHBIE XapaKTEPUCTHUKU THUIOBBIX JWHAMHUYECKUX 3BEHBEB
HEINPEPBIBHOTO IEHCTBUSL.

7. Metobl pacyera yCTaHOBUBILIUXCS PEKUMOB B IMHEHHBIX CUCTEMAaX aBTOMAaTUYECKOTO YIIPABJICHUS.

8. OOmas mocTaHOBKA 33aJ]aui CUHTE3a ONTHMAaJIbHON CUCTEMBI YIIPABICHHUS.

(O8]

OCHOBBI CXeMOTEXHUKH
1. OOmue cBeeHbs MO CUCTEMaM YIpaBJIeHUs (aHAIOTOBBIC U JUCKpETHBIC). O0IacTh IPUMEHEHUSI.
2. Anre6pa noruku. O011Me CBECHbS, 3aKOHBI.
3. [IpaBuna mocTpoeHUSI CXeM Ha KOHTAKTHOW M OECKOHTAKTHOM 3JEMEHTHOH 0a3e Mo ypaBHEHHSIM
anreOpbl IOTUKU. MeTo bl IPUBEACHUS JIOTHYECKUX YPaBHEHUH K HCIOJIB3yEeMOi 21eMeHTHOI 0ase.
4. Metonx mukinorpamm. OO00IICHHBIH alTOPUTM.
5. Mcnonp3oBaHue sSYEWKM MaMATH A CUHTE3a YpaBHEHUH anreOphl jJoruku. Pemienue 3amau c
HCII0JIb30BAaHUEM IIPOMEKYTOUHOTO CUTHAA.
6. AJITOPUTM CHUHTE3a BPEMEHHBIX CXEM.
7. Jlornueckue anemenTsl Ha MOII-Tpan3ucropax.
8. Cxemorexnuka TTJL.
9. CuHre3s npeoOpa3oBareneii koa Ha ocHoBe nemmdparopa. CeMUCErMEHTHBIM WHIUKATOP.
10.9nementsl ¢ Tpems coctosHusmu (TTJI, KMOII). Cxemotexnuka. [Ipumenenue.
11. AcunxpoHnslif cuetunk. CxemHas peanuzauus. [Ipunnun nelictBus. JloCTOMHCTBA U HETOCTATKH.
12. IlpuMeHeHHE TPUITEPOB B KAUECTBE CXEM MOJABJIECHUS Jpebde3ra KOHTAaKTOB U CHUHXPOHM3ATOpa
HMITYJIbCOB.
13.  Jemynbrurmnekcop. Ilpunmun pabotsl. CymnHOCT BpPEMEHHOIO  MYJIBTHUILIIEKCHPOBAHUS.
AHaJIOTOBBIN MYJIBTHILICKCODP/ IEMYIIBTUTIIICKCOP.
14. IIporpammupyemslii Joruyeckuii kontposuiep. HasHauenue, npuHuuI paboThl, KiaccuuKarus
BXOJIOB/BBIXO/IOB.

MukponponeccopHbie CHCTEMbI
1. ApXuTekTypa MUKPOIIPOLIECCOPHBIX CUCTEM. THUIIBI MUKPOIIPOLIECCOPHBIX CUCTEM.
2. OyHKOUU y370B MHKpomporieccopa (apupMeTHKO-IOTHISCKOE YCTPOHUCTBO, CXeMa YIPaBICHHS
BBIOOpPKOM KOMaH[, CXeMa YNpaBJeHUs MpEpbIBAaHUSIMHU, CXEMa YIPABICHHUS HPSAMBIM JOCTYHNOM K
MaMsITH, JIOTUKA YIPaBIEHUS, PETUCTP MPU3HAKOB).
3. IlluHHas cTpykTypa cBsa3ei. CucTeMHas MarucTpalib MUKPOIIPOLIECCOPA.
4. Pexxumbl pabOThl MUKPOIIPOLIECCOPHOM CHCTEMBbI
5. OyHKUMH TAMATA MUKPOIIPOLIECCOPHOM cucTeMsl. [lamMaTh s cTeka.
6. O0paboTKa MpephIBAaHUN MUKPOITPOIIECCOpa.
7. IlopThl BBOJA/BBIBO/Ia MUKPOKOHTPOJLIEPA.
8. CTpykTypa MOAyJIs TaliMepa/CUeTIrKa.



9. CTpyKTypa KaHaJIOB BBIXOJHOTO CPAaBHEHHS U BXOJHOTO 3aXBaTa TaiiMepa.

10. Monyns ALIT MukpokoHTpoILIepa.

11. Meroabl aapecanyiv orepaHgoB MUKPOIPOLIECCOPA.

12. MuHUM#3AIUs SHEPTOMOTPEOICHUSI B MUKPOKOHTPOJIEPHBIX CUCTEMAX.

13. AnmapatrnHele cpexacTBa oOecreueHHs HAISKHOM pabOThl MHUKPOKOHTPOJUIEPOB (cxema
(hopmupoBaHHs CUTHANIA cOpoca, OJIOK TETEKTUPOBAHUS MMOHMKEHHOTO HAIPSKEHUS TTUTAHNUSA).

3. Pexomenayemasi qureparypa

1. ®pono KO.M. Perymupyemblii acHHXpPOHHBIN 3EKTponpuBoX : Yyeb.nmocodue / HO.M.
®ponog, B.I1. HlenskuH. - 2-e uza.,crep. - CI16.; M.; KpacHonap: Jlans, 2018. - 462 c.

2. CmupHoB A.FO. DnexTpomnpuBOoJ C OCCKOHTAKTHBIMHU CHHXPOHHBIMU JIBUTATENSIMU |[:
VYueb6.mocobue / A.FO. Cmupnos, A.B. [llapos; HI'TY um.P.E.Anekceea. - H.Hosropom, 2017. - 193 c.

3. CmupHoB O.A. OCHOBBI MHKPO3JIEKTPOHUKM M MUKPOIIPOLIECCOPHOM TEXHHMKH: y4deOHOe
nocobue / FO.A. Cmupnos, C.B. Cokonos, E.B. TutoB — 2 u3z., ucnp. CII6.; M.; Kpacuoxap : Jlans,
2013. - 496 c.

4. CmupnoB 0. A., CoxonoB C. B., TutoB E. B. OCHOBBI MHMKpPOARIEKTPOHUKH U
MHUKPOIIPOIIECCOPHOI TeXHUKHU. YueOHoe nocodue. znarenscto "Jlanp". 2021. — 496 c.

5. Kymnuep, /1. A. OCHOBBI MPOMBINIJIEHHOM 3JIEKTPOHUKH : yueOHoe mocodue / 1. A. Kymuep.
— Mumnuck: PUIIO, 2020. — 268 c.

6. Anyunn A.C. Cucrempl ympaBlICHHS DOJICKTPONPUBOJOB: YUYEOHHUK Il By30B- M.:
Wznarensckuii tom MOU, 2015. -373 c.

7. Muxpoxkontposuiepsl AVR. Ilpaktukym st HaumHaromux : Yueb.mocobue / B. S. XapTtos. -
2-e u3n. ucnp.u pon. - M. : MI'TY um.H.O.baymana, 2012. - 280 c.

8. MukporporeccopHbie CUucTeMbl : Yueb.mocoodue / B. S. XapToB. - 2-¢ uzn.,ucnp.u goi. - M.

Wan.uentp "Axamemus", 2014. - 368 c. : wun. - (Beiciee oOpa3oBanue.bakamnaBpuar). -

bubnuorp.:c.364-365.

9. Kanamnukos B.W. Dnexkrponnka u Mukpomnporeccopnas Texuuka / B.W. Kanamaukos , C. B.
Hedenos; nox pexn. I'.I'. PanneBa —M. : U3natenbckuii ueHTp «Akagemusi», 2012 — 368 c.

10. I'yce B.I'. Dnektponrka u MukpormnpoieccopHas Texuuka: Yueounuk / B.I'. I'yces, FO.M.
I'yceB — 4-oe u3n., non. — M.: Beicur.ik., 2006. — 799 c.

11. bBykpeeB M.H. MukposnekTpoHHble cxeMmbl nudpoBbix ycrpoiicts / U.H. Bykpees, B..
lNopsiue, .M. MancypoB — 4-oe uz. nepepad. u gom. — M.: Texnocdepa, 2009. — 709 c.

12. CunoBas snekTpoHuka: Yued. mocobue s 6akanaBpos/ [.C.3uHOBBEB. — 5-€ U3., UCTIP. U
nom. — M.: FOpaiit, 2012. — 668c.

13. OcHOBBI CHIIOBOM 3J1eKTpOHUKHU: Yuel. mocooue / I'.C.3uHOBBEB. — 4-€ W3/1., UCIIP. U JOIL. —
HoBocubupck : M3a-so HI'TY,2009. — 671c.

14. [TonynpoBoanukoBast cuinosas snekrponuka / A.M.benoyce, C.A.Edpumenko, A.C.TypueBuu.
— M.: Texnocepa, 2013. — 216c¢.

15. Hukynusn E.A. OcHOBBI TeOpUHU aBTOMATHUECKOTO yIpaBieHus. YacTOTHBIE METOIbI aHATTN3a
u cuate3a cucreM. CI16.: BXB- IletepOypr,2015.

16. bynkun A.E. ABTOMaTH4ecKkoe peryjnpoBaHue 3HeproycranoBok. M.: M3a.mom MBOH,2009

17. 3a6poaus FO.C. IIpomblnienHas snekTpoHuka. — M.: Anbsiae, 2008. — 496c¢.

18. DnexTpoHuKa M MHKpoIpoleccopHas TexHuka : YueOnuk / B. U. Kamammnukos, C. B.
Hedenos ; [Tox pen.I'.I'.Pannesa. - M. : U3n.entp "Axkanemus", 2012. - 368 c.

19. Onmmenko I'.b. Teopus saexkrponpuBona: YueOnuk/ I'.b. Onumenko — M.:000
«O0pa3zoBaHue U uccienoBanue», 2013. — 352 c.

20. Hukurenko ['.B. DnexTponpuBo MporU3BOJCTBEHHBIX MEXaHU3MOB : YueO.nmocobue / I'. B.
Hukwurenko. - 2-e usn., ucrnp. u joi. - CI16.; M.; Kpacaomap : M3narensctBo «Jlanby, 2013. - 208 c.

21. Onumenko I'.b. Dnekrpuueckuit mpuBoa: YueOnuk/ I'.b. Onumenko — M.: «AkagemMusy ,
2006. —288c.



HOPAJOK IMTPOBEAEHUSA BCTYIIUTEJIbHBIX HUCIBITAHU
MPH MOCTYIJIEHMH B MATHCTPATYPY 1O HANPABJIEHHUIO MOATOTOBKH MAarucTPOB
13.04.02 «DJEeKTPOIHEPreTHKA U IJIEKTPOTEXHUKA)

MaArucCTepCcKad nporpamMmmac ((KH66D6630H3CHOCTI) AJCKTPOIHECPIreTHYCCKUX CUCTEM

1. O0mue TpedGoBaHus

B cootBeTcTBHM C IOKymMeHTaMmH, yTBepkIeHHbIMU pektopom HI'TY: «IlpaBuna mpuema Ha
o0yuyeHue 1Mo oOpazoBaTeIbHBIM IPOrpaMMaM BBICIIETO 00pa3oBaHMs — MporpamMmamM OakaiaBpHara,
IIporpaMMaM CHEeLUaJINTeTa, NMPOrpaMMaM MarucTpaTypel B HuXeropoackuil rocynapcTBEHHBIN
TexHnuecku yauusepcuteT uM. P.E. AnekceeBa Ha 2026/2027 yueOuslii roay, «Ilopsaok npoBeaeHus
KOHKYpCHOTO OTOOpa B Marucrparypy HIKeropoackoro rocynapcTBEHHOTO —TEXHUYECKOTO
yauBepcureta uM. P.E. AnexceeBa Ha 2026/2027 y4eOubIii roay, «/lononnenue k [Topsaky nposenenus
KOHKYPCHOTO 0TOOpa B Maructparypy yauepcuteta Ha 2026/2027 y4eOHBIM ro1», IUTS IIOCTYIIAIONINX
B MAarucTparypy yCTaHaBJIMBAETCS BCTYMUTEIBHOE HWCIBITAaHHE B (OpMe MEXIUCIUILTMHAPHOTO
9K3aMEHA 10 COOTBETCTBYIOIEMY HAIIPABJICHUIO TOATOTOBKA MaruCTpaTypBhl.

BerynutenbHOE HUCHBITAHME B BHIE MEXAMCLHUIUIMHAPDHOIO JK3aMEHA IPOBOIUTCS B
nucbMeHHOU (opme. [IpoaoKUTENTLHOCTh 9K3aMeHa cocTaBisieT 120 MUHYT.

MeXIUCUUIUIMHAPHBIA ~ 3K3aMEH IPOBOJUTCS  COIJIaCHO  PAacHUCaHUs  BCTYIUTEJBHBIX
UCTIBITAHUN, YTBEP)KICHHBIX IMEPBBIM TMPOPEKTOPOM — TPOPEKTOPOM IO 0Opa30BaTENbHON
NeSITeIbHOCTH, PE3yJIbTaThl 9K3aMeHa OOBSBIIAIOTCS Ha CIEAYIOUIUI TCHb.

OK3aMEHAIMOHHBIA ~ Omyer comepkuT 3 (TpW) BOmpoca IO AIIEKTPOCHAOKEHHIO,
ANEKTPOIHEPIETUYECKUM CHUCTEMAaM M CETSIM, 3JIEKTPOIHEPIeTUKE, BO3AYIIHBIM U KaOEIbHBIM JTHHUIM
JIeKTponepeaaun, HUHOOPMAIMOHHO-U3MEPUTENBHON TEXHUKE M 3JEKTPOHUKE, PEJIeHHOM 3amure u
aBTOMATHU3ALMKM DJIEKTPOIHEPIETUYECKUX CHUCTEM, OJJIEKTPUYECKMM CTaHUUSAM M IOJCTaHLMAM,
MIEPEXOIHBIM MPOLIECCAM B AIEKTPOIHEPTETUYECKUX CUCTEMAX.

O1eHKa OTBETOB HA 3K3aMEHALIMOHHBIE OUJIETHI OCYIIECTBIAETCS SK3aMEHALIMOHHOM KOMHUCCHEH
B COCTaBE€ TPEX YEJIOBEK, KOTOPHIE COBMECTHO IPUHUMAIOT PELICHUE O BHICTABICHUH OLICHKHU.

Onenka ypoBHs 3HaHUH omnpenensiercs mo S0-Tu OaIbHOU cucTeMe. JJomyIIeHHBIMU K y9aCcTHIO
B KOHKYpCE CUMTAIOTCS MOCTyNaromue, Habpasiure He MeHee 30-Tu 6aios.

Ilocne mnpoBedaeHMsT  MEXAMCUMIIMHAPHOTO  JK3aMEHa  aTTECTallMOHHAs  KOMMCCHS
YCTaHABIMBAaeT a0CONIOTHOE 3HAYEHHE CICAYIOLUIMX PEHUTHHIOBBIX IMOKa3aTeled IO KaXIOMY U3
KaHJIUJaTOB:

Bunb! o1ieHOYHBIX CpEACTB

N
MoKa3aTeis
AOCOIIOTHOE
3HAYCHHUE

1 O1ieHka, MOJTy4eHHas Ha BCTYIUTEIbHOM 3K3aMEHe

Bannsl 3a vHAMBUTYaTbHBIE JOCTHYKEHUS 110 HAIIPABJICHUIO TIOATOTOBKU
(moptdonuo)

Cpennuii 0amt Mo OIEHKaM JUCHHIUIMH, KypCOBBIX padoT (IIPOEKTOB) U
3 NpPaKkTUK, BKIIOYCHHBIX B TIPWIOKEHHE K JIOKYMEHTY O BBICIIEM
00pa3zoBaHuM U 0 KBaTHpUKAIKIK (YMHONCeHHbll Ha 10)




[IpencraBneHue K 3a4NCICHNUIO B MarucTpaTypy (M3 4ncia JONYyLEHHBIX K Y9aCTHIO B KOHKYPCE)

IIPOBOAMTCS B paMKax KBOTHI, BBIICJIEHHOW Ha KaXKAYI0 IIPOrpaMMy IMOATOTOBKM Maructpos. KBora

OnpeacsICTCd MHCTUTYTOM U3 06IH€F0 KOJIMYECTBA 6IOI[)KCTHI>IX MCCT, BBIJACJIICHHBIX Ha AJaHHOC

HaIpaBJICHHUEC MMOATOTOBKHU MAaruCTpoOB. IIo pe3yJibTaTaM NPOBCACHHBLIX BCTYIIHUTCIbHBIX HUCIIBITAHUH 110

KaKJIOH MporpaMMe MarucTparypsl (OpPMHUPYETCS pPAaHXKUPOBAHHBIM PEHTHHTOBBIA CIHUCOK (IO
MIPUHITUITY YOBIBAHUS UTOTOBOTO PEHTHHTA).
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2. Bonnpochl K BCTYNHUTEIbHBIM HCIIBITAHUAM
DJIEKTPOCHA0KEeHn e

OcHOBHBIE XapaKTEPUCTUKHU TTOTpeOUTENEH 3MeKkTpodHepruu (33).

DneKkTpuueckue Harpy3ku U rpaduku norpednenus 90.

OcHoBHBIE (HU3NUECKHE BEIIMIHHBI, UCTIONb3YEMbIE TIPH PACUeTe FIEKTPUIECKUX HATPY30K.
OrnpezeneHne roloBbIX pacxol0B U NOoTephb I3.

OO01re NpUHLKIIBI TOCTPOEHUS ceTell HanpskeHueM Boie 1000 B.

Cxema pacnpenenenus O3 Ha HanpsbkeHud Boie 1000 B.

KommnonoBku u cxembl TiaBHOW moHu3uTenbHOM moactanumu (I'TIII) w pacnpenenurenpHas
noactanus (PIT).

Bri6op Tpancopmaropos I'TIIT (MOIIHOCTH U MeCTa paCTIONIOKEHUS ).

CrniocoOsl kaHanMU3auu ceTei HanpsibkeHueM Boime 1000 B.

Br16op ceuenus cereii HanpspbkeHueM Beime 1000 B.

Hopmbl kauecTBa 3J€KTPO3HEPTUH.

Bnusinue OI1 Ha nmokaszarenu kadectsa 90.

Bnusiaue kagecta 33 Ha padoty OII.

PacueT oTKI0HEHUS HANPSKEHUSI.

. Cpexnctsa perynupoBanus HanpspkeHust Ha ['TITT.

OO61re MpUHIKUITBI KOMITIEHCAIIMN PEAKTUBHON MOIIHOCTH HA IPOMBITIUICHHBIX MPEIPUATHSX.
MonHues3amura 34aHUl U COOPYKEHUM.
VyeT u KOHTPOJIb pacxoaa O3 Ha MOHU3UTEIbHBIX MOJCTAHIUSAX.

NudopmannoHHO-U3MepPUTEIbHAS TEXHUKA U 3JIEKTPOHHUKA

Hcnonp3oBanue nHpopMaiyu 00 yuere 3HEpropecypcos.

MeTtob! 1 TpUOOPHI U3MEPEHUS AIEKTPUUECKUX BETUUHH.

VYuer snextpudeckoit sneprun. Ooume nonoxxeHus. OpraHu3anus yueTa 3JIeKTPOIHEPTUH.

VYuer 53JeKTpO’HEPruv NpU €€ MNPOU3BOJCTBE, NEpeaye W paclpelesiCcHMU. YYeT aKTUBHOMN
ANEKTPO’HEPTUH Ha AJIEKTPOCTAHLUAX. Y UET aKTUBHOM AJIEKTPOIHEPTUHU B MJIEKTPUUYECKUX CETAX.
VY4er a5eKTpo3HEepruu Npu ee MPOU3BOJICTBE, Mepeaaue u pacnpeneneHud. OcoOOEHHOCTH yuyeTa
MEXCHUCTEMHBIX IIEPETOKOB 3JIEKTPOIHEPTUU. YUET PEAKTUBHOM DJIEKTPOIHEPTUU B BJIEKTPO-
YCTaHOBKAX. YUeT 3JIEKTPOIHEPTUU U MOIIIHOCTH B 3JIEKTPOYCTAHOBKAX MOTpeOUTENCH.

VY4eT 351eKTpO3HEpruu Mpyu €€ NPOU3BOACTBE, Mepeaade U paclnpeaeacHu. ABTOMAaTU3alMsl yueTa
JNEeKTpOdHEepruu W  MouHocTtu. OOmme TexHUuYeckue TpeboBaHMsI K CHU-CTEME yuera
aneKkTposHeprun. Opranu3zanys SKCIUTyaTaluy NIPUOOPOB yUeTa 3JIeKTPOIHEPTHH.

VYyeT 37eKTpUUeCcKO SHEPTHMH W MOITHOCTH Ha dHeprooObekTax. CpencTtBa m3MepeHuid. Meton
U3MEpEeHUH 1 ycnoBus nu3aMepenuit. O6paboTKka pe3ysibTaTOB U3MEPEHUI.

[TonsiTHE aBTOMATH3UPOBAHHOW CUCTEMBI KOHTPOJIS U ydeTa ekTposHeprun (ACKY D). 3amaun u
¢ynkunn ACKYD. Knaccudukanus cucreM yuera. JkoHomuueckas 3gpdexruBHocts ACKYD.
VYposaun ACKVYD.

Kommepueckue n texunyeckue ACKYO.

[IpuHIMIIBI pa3MeleHus] H3MEPUTEIbHBIX KOMILIEKCOB.
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PesieifHas 3aliuTa 1 ABTOMATH3aIUs] IJEKTPOIHEPIreTUHYECCKUX CUCTEM

OcHoBHbIE TpeOOBaHMsL, IPEAbABIAEMbIC K pEJICHHON 3alluTe.

Bunbl noBpex1eHui 1 HEHOPMaJIbHBIX PEKUMOB B AJIEKTPUUYECKUX CETAX.

Hcrounnku onepatuBHOro Toka. [I0CTOSHHBIN ONepaTUBHBIN TOK.

M cTOuHMKY BBIIPAMIIEHHOTO OIIEPATUBHOIO TOKA U CXEMBI UX BKIIIOUCHUS

TpeboBaHMsI K TOUHOCTH TpaHCHOPMATOPOB TOKA, MUTAIOLINX PEIEHHYIO 3aLIUTY.

Briaep:kka BpeMeHN MaKCUMaIbHOW TOKOBOM 3aILIUATHI.

MakcumanbHast TOKOBas 3awura. [IpuHnun aeiucTeus.

TokoBas orceuka. [IpuHIuMI nelCTBUA.

[IpononsHas muddepennmanbras 3amura TuHUA. [IpuHun nerictBusi, TOk Hebamanca. Ob6macTh
MIPUMEHEHHUS.

JucranunonHas 3amurta. Ha3sHauenue u npuHuun aerctBus. OCHOBHBIE OpraHbl 3alIUTHl U UX
B3alMOJCIICTBHE.

[IpumeHeHne TOKOBO# oTceukH Ha TpaHchopmaTopax. O6acTb MPUMEHEHHUS.

I"a3oBas 3amura TpaHcHOpMaTOPOB.

3ammra TpaHchOopMaToOpOB OT BHELITHHX K.3.

Ocob6ennoctu paboTs! AU depeHnnanbHOM 3aUThl Ha TpaHcpopMaTopax.

OcHOBHBIE BU/IbI IPOTUBOABAPUIHON aBTOMAaTHKHU B SHEPrOCUCTEMAX U S3HEProObETMHEHUAX
[TocnencTBust CHUKEHUS YAaCTOTHI B AJIEKTPOIHEPIETUUECKUX cUcTeMaxX. JlomycTUMbIe aBapHUiHbIE
MOHM)KEHUS 4acToThl B DOC.

3JI€KTpI/I‘leCKI/Ie CTAHIIMM U MOACTAHIIUMN

CyTouHbll TpadUK MPOU3BOJICTBA AIEKTPOIHEPTHH, OCHOBHBIC XapaKTEPUCTUKU U 30HBI, YUaCTHE
ANEKTPOCTAHLIUN PA3HBIX TUIIOB B €r0 (POPMUPOBAHUHU.

CpaBHUTH TEIJIOBBIE AJIEKTPOCTAHLIUU PA3HBIX TUIIOB B JIEKTPUUECKON YACTH.

Yyaactue ['DC u ADC B hopMupoBannu rpaduka MPOU3BOJICTBA IEKTPOIHEPTUN, OCOOCHHOCTH UX
ANEKTPUIECKOM YACTH U KOHCTPYKTUBHBIE OCOOEHHOCTH THIPOTCHEPATOPOB.

Bri6op u mpoBepka anmaparoB, MPOBOJOB, IIMH M Kalenel mo TepMUYECKOMY JEUCTBUIO TOKOB
KOPOTKOT'O 3aMbIKaHUSI.

Br16op u mpoBepka armmapaToB, IPOBOAOB U KECTKUX IIUH 1O JUHAMHYECKOMY JEHCTBUIO TOKOB
KOPOTKOTO 3aMbIKaHUSI.

YcnoBus BeIOOpa U TPOBEPKU BHICOKOBOJIBTHBIX BBIKITIOYATENEH.

Knaccudukanus, Ha3HaueHHe U 00JIaCTh NMPUMEHEHHS KOMMYTALIMOHHBIX alMapaToB BBICOKOTO
HATPSDKCHUS.

Knaccudukanus, HazHauyeHHWe ¥ 00JacTh TNPUMEHEHHS 3allUTHBIX allllapaToB  BBICOKOTO
HATPSKEHUS.

TexHuueckue XapakKTepUCTUKH M OCOOCHHOCTH BBIOOPA U3MEPHUTEIBHBIX TPaHC(HOPMATOPOB.

. YcTpoiicTBa 0€30MacHOCTH OOCITYXUBAaHUS OTKPBITBIX PpacCHpeIeIUTEIbHBIX YCTPOMCTB 3IIEK-

TPOCTAaHLIMMI U NOACTaHLIAMN.
YcTpoiicTBa 0e30macHOCTH  OOCIY>KMBAHHSI 3aKPBITBIX PACHpPEIEIUTEIbHBIX YCTPOIMCTB 3JeK-
TPOCTaHIIMI ¥ OJACTaHIIUMN.

Hepexozmble MpoUECChI B 3JIEKTPOIHEPICTHIECCKUX CHCTEMAX

Bunasl 1 0cOGEHHOCTH NEPEXOIHBIX POLIECCOB.

IlepexonHblii npolecc B IpoCTEHIINX TPEXPAa3HBIX LETISIX.

JleficTBHE TOKOB KOPOTKOI'O 3aMbIKAHUS Ha 3JIEMEHTHI JJIEKTPUUECKOU CUCTEMBI.
VY napHblil TOK M yapHbIH KOAPPHUIIUEHT.

DJIeKTPOIHEPreTHYeCKHe CUCTeMbI H CeTH

baylanchl aKTUBHOM U PEAKTUBHOM MOILIHOCTH U UX CBA3b C IAPAMETPAMU PEKUMA.
OOu1re noaoXKeHus MpooOIEMbl PEryJIUpPOBAaHUS HAIPSKEHHSI B CETSIX SHEPTOCUCTEMBI.
PerynupoBanue HanpsHKEHUs HAa YIEKTPOCTAHLIMAX.
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PerynupoBanue HanpsHKeHHUS Ha TIOHIDKAIOMINAX MTOICTAHIINSX.

OOmast XapakTepHCTUKAa TEXHUYECKUX CPEACTB pPEryJIUpOBaHMs HAINPSDKEHUS H3MEHEHHUEM
koaduimenTa TpaHchopMaIuu.

OOmiasi xapakTepUCTUKa TEXHUYECKHX CPEACTB PEryJUpOBaHUSl HAINpPSHKEHHUS HW3MEHEHUEM
rapaMeTpoB PeKHUMa IJICKTPOIepeIad U MapaMeTpoB JIHHU ekTponepeaay (JIDIT).

bananc axkTHBHOM MOLIHOCTHM M €ro cBA3b C 4acToToil. TpeGoBanust k uactoTe. PesepBbl
TeHEPUPYIOLIUX MOIIHOCTEH.

BosmoxHoe yuactue notpedutenei B peryJIMpoOBaHUN YaCTOTHI AJIEKTPUUYECKOTO TOKA.

[Tonsitue "Opons" B 3a7aue noaepkanus mapameTpoB pexkuma I3C.

. O0oOmieHHasT MOJAENTb CTPYKTYPBl 3JIEKTPONOTPEOICHHUS TMPOMBIIUICHHOTO NPEANPUATHS C

HENPEPBIBHBIM IIPOU3BOACTBOM.
baanc peakTHBHOW MOIIHOCTH W €r0 CBsI3b C HANPsDKEHUSAMH B y37aX ceTh. TpeOoBaHHS K
OTKJIOHEHUSIM HATIPSKEHMUSL.

OO0u1re moJ0XKeHUss HOPMUPOBAHHUS YPOBHS KOMIICHCAIIMH PEAKTUBHOM MOIITHOCTH.

YcTaHOBKY NPpo0iabHOM KoMiieHcanuu. O6nacti npuMeHeHus. CXeMOTEeXHUYECKUE PeIIeHus.
barapen cratMdyeckux KOHJEHCATOPOB IONEPEYHOro BKIto4eHus. OOnacTu NpUMEHEHHS.
CXeMOTEXHUUECKHUE PELICHUSI.

PerynupoBanue  HampspkeHUsT Ha  JIBYXOOMOTOYHBIX — TpaHcdopmaropax.  YCTpoicTBa
perynupoBaHus. BeiOop oTBeTBIIEHUI.

PerynupoBanue HampspkeHHsT Ha  TpeXoOMOTOUHBIX — TpaHcopMmaTopax. Perymupyromue
ycTporicTBa. BeiOOp OTBETBIICHMIA.

PerynupoBanue HampspKeHHs Ha aBTOTpaHCopMaropax. YCTPOHCTBO pPETYJIMPOBAHUS TOJ
Harpy3skoii (PITH) na ctopone cpennero Hanpstxkenust (CH). Ipsamoit pesxxum.

PerynmupoBanue HampstkeHuss Ha aBToTpaHcdopmaropax. YcrpoiictBo PIIH wa crtopone CH.
PeBepcuBHBIN pexuM.

PerynupoBanue HampspkeHHss Ha aBToTpaHcopmaropax. Ycrpoiicteo PIIH B Heifrpanu
aBTOTpaHcdopmaropa. [Ipsmoit pexum.

Hcnonws3oBanne  mocienoBaTteNbHBIX  (BOJIBTOM00aBOYHBIX)  TpaHchopmaTopoB.  (Cxema
IIPOJIOJIBHOTO PETYIUPOBAHMSL.

Hcnonp3oBaHue  MOCIEIOBATENbHBIX  (BOJBTOA00ABOYHBIX)  TpaHcpopmaropoB.  Cxema
MIONIEPEYHOr0 PETyJIUPOBAHNU.

Hcnons3oBanue mocienoBaTeNbHBIX (BOIBTOA00aBOYHBIX ) TpaHC(hopMaTOopoB. CXxemMa CMEIIaHHOTO
pEryIMpOBaHUSL.

JluHeliHble peryIMpoBOYHbIE TPAHC(HOPMATOPBI.

CpaBHuTENIBHAs ~ XapaKTEPUCTHKA  IOCIEAOBATENbHBIX W JIMHEHHBIX  PETYJIHPOBOYHBIX
TpaHc(hOpMaTOPOB.

PerynupoBanue HampspkKeHHS C  T[OMOUIBIO  CHJIOBBIX — TPaHC(HOPMATOPOB. Y CTPOHCTBO
nepekitoueHus 6e3 Bo3oyxnenus (I1bB). Yerpoiictso PITH.

JlocTOMHCTBA M HEJOCTATKH PEKUMa N30JIMPOBAHHON HEUTpAIH.

Cetu cpenHero HanpsKeHHs!, paboTaloIIME ¢ TITyX03a3eMJIEHHOW HEHTPAJIBIO.

DJIeKTPOIHEPreTUKA

OO0mas xapakTepucTuka sHeprocucteM. Kinaccudukarus 3MeKTpUIeCKUX CETeH.

OcCHOBHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI BEICOKOBOJILTHBIX JTnHUM (BJI) anexTponepeay.

OOmue cBeICHHUS 0 CXeMaX 3aMEeIICHUSI.

OnpeneneHHe MOTCPU U MAACHUA HAIIPSAKCHUS B JIDII 110 U3BECTHBIM MOIIIHOCTHU 1 HAIIPS’KCHUIO B
KOHIIE JINHUU.

Pacrnipenenenrie moTOKOB MOIIIHOCTH U HAIIPSDKEHUHM B IMPOCTBIX 3aMKHYTHIX CETAX.

[Ipencrasnenue BJI B cxeMax 3amenieHus npu pacuerax Y P.

CtpyKTypa HOPMATUBOB MOTEPH FIEKTPUUECKON IHEPTHUU.

CTpyKTypa yCIOBHO-TIOCTOSIHHBIX TOTEPh DIEKTPUUECKON IHEPTHH.

OO1as XxapakTepuCcTUKa METO/IOB pacueTa Harpy304HbIX MOTEPh AIEKTPUUECKON SYHEPTHH.

. Bmusaue 3HaueHwWit kodddunuenta MouHocTd U kodddummenta Gopmbl Ha BEIMYUHY HArpy-

304HBIX NTOTEPD NIEKTPUUECKON IHEPTUH.

. PacueTtsl Harpy304HbIX IOTCPb BHCKTpH‘leCKOﬁ OHEPIuu 110 METOJaM CpCAHUX HAI'PY30K U MC-TOAY

Yyclia Y4aCOB HAaMOONbIINX OTEPh MOIIIHOCTH.
bananc snexkTposHeprum 3NeKTpOCETEBO OpraHU3alH.
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TexHuueckue noTepy IMEKTPOIHEPTUH IIPU €€ NepeJade U UX COCTABIISIOIINUE.

TexHoornyecKkue noTepy IEKTPOIHEPT UM IIPH €€ MEPENAYE U UX COCTABIISIIOIINE.
XapaKTepHUCTHKA COCTaBIISIOLIMX YCIOBHO-IIOCTOSIHHBIX ITOTEPB 3JIEKTPOIHEPTUU TIPHU €€ ITepe-1ade.
ITorepu xosnocroro xona TpaHcHOpPMaTOPOB M LIYHTHUPYIOIIUX PEAKTOPOB. 3aBUCHUMOCTb OT Ia-
pameTpoB pexuma ceTu. llepcrnekTuBbl yTOUHEHNS.

OTtHOocHTeNbHAS U a0COTIOTHAS MOTPEIIHOCTH U3MEPEHUs deKTpudeckoit sneprun s ICO.
CxeMa MOAKIIOYEHMS CUETYMKa 3JeKTpodHeprur. OOpaboTka MOKa3aHUN HHAYKIUOHHBIX U
JNEKTPOHHBIX CYETUYHUKOB.

OneHouyHble METO/bI BbIOOpAa 3HAYEHUI HOMUHAJIBHOI'O HAIPSHKEHUS JIMHUM 3JIeKTporiepenad u
CETEBBIX PAallOHOB.

OKOHOMMYECKAsI INIOTHOCTH TOKA.

OObemM mpoBepKH BBIOPAHHBIX CEYEHUH MPOBOJOB BO3AYIIHBIX M KAaOEIbHBIX JIMHUI 3JIEKTPO-
nepezau.

B03)1y11m1)1e H Kal0eJbHbIe JUHUAI JJIEKTpoIepeIaImn

CBolicTBa MaTepraioB MPOBOJIOB.

KOHCprKI_II/IH MMpOBOAOB B 3aBUCUMOCTH OT MPUMCHACMBIX MaTCPHUAJIOB.

KoHncTpykunu npoBooB U TPOCOB (0IHOMPOBOJIOUHBIE U MHOTOIIPOBOJIOYHBIE POBOIA).
HopmaTtuBHas tokyMeHTalus 1o IpoBoJaM U TpocaM. MapKupoBKa MPOBOJIOB U TPOCOB.
OcHOBHbIE XapaKTEePUCTUKH U30ATOPOB. LLIThIpeBbIE H30IATOPHI.

HOI[BGCHI:IC H30JIATOPHI. CTep)KHeBbIC MOJIMMCPHBIC U30JIATOPHI.

Jluneitnas apmarypa.

Br160p U307 TOPOB U apMaTyphl.

OO6macTh MpUMEHEHHS OTIOP.

. Knaccugukanus u xapakTepucTuka ormop.

. lepeBsiHHBIE ONOPBI.

. Kene300eTOHHBIE OIOPHI.

. MeTayinueckue Ornopsl.

. AT™MocdepHsbie Bo3aelicTBus Ha BJI: Temnepatypa Bo3ayxa.

. ATmocdepHbie Bo3nelicTBus Ha BJI: BeTep u BETpoBbIE HArpy3KH.

. AT™MocdepHbie Bo3aelcTBus Ha BJI: BUOparus u rscka mpoBOJIOB.

. Harpy3ku Ha ipoBOZa ¥ TPOCHI: BEPTUKAJIBHBIC U TOPU30HTAJIBHBIE HATPY3KH.
. Harpy3ku Ha ipoBo/ia U TpOCHI: €AMHUYHAs Harpys3Ka.

. Harpy3ku Ha ipoBOza 1 TPOCHI: AOITyCTUMBIE HANPSKEHMSI B IIPOBOJE.

. IlepBoe ypaBHEHHE KPUBOH IIPOBUCAHUS IIPOBOJA.

. OnpenencHue cTpesisl MpoBeca.

. BeinoyiHEHUE TOCTPOEHUN CTPETBI IPOBECA.

. Onpenenenune TSHKEHUN B TOYKAX MOJBEcCa MPOBOIA.

. Bropoe ypaBHeHHE KpUBOW IIPOBUCAHHUS IPOBOAA.

. 3aBUCUMOCTb MEXly BEJINYMHAMM HAIIPSHDKCHUN B HAMHU3LIMX TOYKAX M TOYKax MOJBECA.
. Onpenenenuie IIUHBI POBOJA.

3. Pexomenayemas quteparypa

Aradonos, A. 1. CoBpeMeHHas peieiiHas 3alliuTa 1 aBTOMATHKA 3JIEKTPOIHEPTETUICCKIX CUCTEM:
yuebHoe nocobue / A. . Aradonos, T. FO. bpoctunosa, H. b. J[a3oBckuii. - 2-e u3a., nepepad. u
not. - Mocksa ; Bonorna : Undpa-Unxenepus, 2020. - 300 c.

borivan B.B. DnektpocnaGxkenune : 2019-08-27 / B.B. bouman. — benropoa : benl'AY
uMm.B.A.I'opuna, 2019. — 144 c.

Kynpun b.1. DnexkrpocHabxkeHne MpOMBIIIICHHBIX TpeanpusaTHii: YueGHo-cnpas.nocodue / b. 1.
Kyapumn. - M. : Tennorexuuxk, 2009. - 698 c.

®ponos FO.M. OcHOBBI 31eKTpocHa0)eHUs: yuebHoe nocodue / FO.M. ®@ponos, B. I1. Illenskun.
— Camnkrt-IletepOypr : Jlans, 2022. — 480 c.
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Kynpun b.W. Cucremsl snektpocHabxenus: Yueb.nmocobue / b. M. Kyapun. - M. : U3a.ueHtp
"Axanemus", 2011. - 350 c.

Cubuxun 0.1, DnexTpocHaOkeHUe MPOMBIIUICHHBIX MPEANPUATUI U YCTAHOBOK : Y4el.mocobue
/ YO. [I. Cubukun, M. F0. Cubuxun, B. A. Amxkos. - 3-¢ u3z.,mom.u nepepad. - M. : @opywm, 2015.
-367c.

DIEKTPONUTAIONINE CUCTEMBI U dJIEKTpUUueckue ceT : Yueb.mocobue / H. B. Xopommmnos [u ap.].
- 2-e w3x.,nepepad.u gori. - Crapeiii Ockon : THT, 2015. - 351 c. : wi. - bubnuorp.:c.298-300.
Tumodeepa O.I1. Maremarnueckoe mporpaMMHUpPOBAaHKE B 3a7a4ax yIrpaBjieHus : Ydeb.mocooue /
O. I1. Tumodeena, T. 1. banamona, 0. C. baxxanos ; HI'TY um.P.E.AnekceeBa. - H.Hosropon :
[b.u.],2013. - 143 c.

Heknenaes b.H. Dnexrpuueckas 4acTp 31€KTpOCTaHIMN U noAcTaHuuil. CripaBOUHblE MaTepUalIbl
JUIs KypCOBOTO M JIUIIJIOMHOTO TpoeKThpoBanus : YueO.mocodue / b. H. Hexnenaes, U. II.
Kproukos. - 5-e uzn.,crep. - CII6. : BXB-IletepOypr, 2014. - 607 c.

Peneiinas 3anmTa 1 aBTOMaTHKa JIEKTPOIHEPTETUYECKUX CUCTEM: Yueb. mocolue Jist HanpaBiIeHUs
MOJTrOTOBKH "DJeKTposHepreTuka u snekrporexuuka” / coct.: A.H. Kosnos, B.A. Ko3nos, 10.B.
Mscoenos ; AMI'Y, DH. ¢. - 4e uzn., ucnp. - binarosemenck: M3n-Bo Amyp. roc. yH-Ta, 2017. - 160
c.

Penetinas 3ammra 1 aBTOMaTHKa B 3JIEKTPUUYECKHUX CeTAX / moj penakmnueit B. B. JIpo3n. — Mocksa
: I3parensckuii nom DHEPI' U, AnbBuc, 2012. — 632 c.

AngnpeeB B.A. Perneiinas 3anmuTa 1 aBTOMaTHKa CUCTEM dJIEKTPOCHAOKEeHUS: yueO.: pek. MuH. 00p.
P® /B. A. Auapees. — 6-¢ u3j., crep. — M.: Beicm. mk., 2008. - 640 c.

. YrpaxHeHus: mo peneiHon 3ammure: y4ued. mocodbue / O. I1. AnekceeB [u ap.] ; mox pen. O. I

Anekceena, 2005. — 64 c.

Peneiinas 3ammra ¥ aBTOMAaTHKa JJIEKTPOIHEPIETUYECKUX CHUCTEM: METOJ. YKa3aHHA K IIPaKT.
saastusm. Y. 1/ AMI'Y, DH. ¢.; coct.: A. H. Ko3nos, A. I'. PoraueBa. - 2- e u3n., ucnp. . -
bnarosemenck: U3a-so Amyp. roc. yu-ta, 2017. - 37 c.

ko A.®D., Osuapenko H.M. MuxkpomnpoueccopHass aBTOMaTMKa U pejeiiHas 3amura
3JIEKTPOIHEPTETUUECKUX CUCTEM: yueOHoe nmocooue. M.: M3parensckuit jom MOU, 2008. 336 c.
Opuapenko H.M. ABTomaruka 3IEKTPUYECKHUX CTAaHIUN M DJIEKTPOIHEPIreTUUYECKUX CHCTEM:
VYuebnuk s By30B. M.: M3n-Bo HL] DHAC, 2002. 504 c.

XanuH O.M. Penelinas 3ammura u aBTOMaTH3allMs CUCTEM 3JEKTpocHaOkeHus: JlabopaTopHbIit
npaktukyM / Xanwma HO.M. - Bonrorpam: Bonrorpanckuii rocymiapCTBEHHBIH —arpapHbBIH
yHuBepcureT, 2018. - 124 c.

bupronmua B.U. Peneiinas 3anmmTa W aBTOMAaTH3alUs JICKTPOIHEPTETUICCKUX CUCTEM : yueOHOE
nocobue / B.W. bupronun, /[.B. Kynenuna. - Mocksa ; Bonorna : Uadpa-Umxenepus, 2022. — 164 c.



MOPAJIOK MPOBEJAEHUS BCTYIIUTEJBHBIX HCTIBITAHUI
NPH NOCTYNJIEHUU B MATHCTPATYPY N0 HANPABJIEHHIO MOATOTOBKH MATHCTPOB

13.04.02 «DJeKTPOIHEPreTHKA U IJIEKTPOTEXHHUKA)

Marucrepckas nporpamMma «OnTuMu3anms CucTeM 3J1€KTDOCH36)K€HI/IH»

1. O0mue TpedGoBaHus

B coorBercTBHM ¢ mOKyMeHTamu, yTBep:kaeHHbIMH pexkropoM HI'TY: «IlpaBuna npuema Ha
o0ydeHue 1Mo oOpa3oBaTEeIBbHBIM MPOrPaMMaM BBICHIETO 00pa3oBaHUs — MporpaMMaM OakajiaBpuarta,
IIpOrpaMMaM CIELUAJINTETa, MPOrpaMMaM MarucTpaTrypel B HMXKEropoackuil rocynapCTBEHHBIN
TexHnuecku yauusepcuteT uM. P.E. AnekceeBa Ha 2026/2027 yueOuslii roay, «Ilopsaok npoBeaeHus
KOHKYpCHOrOo 0TOOpa B Marucrparypy HMKeropoackoro rocyIapcTBEHHOIO TEXHHYECKOTO
yauBepcureta uM. P.E. AnekceeBa Ha 2026/2027 y4eOHBIN Toa», I MOCTYNAIOMUX B MAaruCTpaTypy
YCTAQHABJIMBACTCSl BCTYNUTENILHOE HCHBITaHUE B (OopMEe MEXAUCHUILUIMHAPHOTO 53K3aMEeHa II0
COOTBETCTBYIOIIEMY HAIPABICHHUIO OJrOTOBKU MarucTparypsl.

BerynutensHoe ucHbITaHME B BHJE MEXAMCLUUIUIMHAPDHOTO 3K3aMEHA IPOBOJUTCS B
nUuchbMeHHOM (opme. [TpoaomKUTETFHOCTS SK3aMeHa cocTaBisieT 120 MUHYT.

MeXIUCUUIUIMHAPHBIA ~ 3K3aMEH IPOBOJUTCS  COTJIACHO  PACHUCaHUS  BCTYIHUTEIBHBIX
UCTBITAHUH, YTBEP)KICHHBIX MEPBBIM IPOPEKTOPOM — MPOPEKTOPOM MO 00pa30BaTEIbHON
NesITebHOCTH, PE3yJIbTaThl 3K3aMeHa OOBABIIAIOTCS Ha CIEIYIOIUI 1EHb.

OK3aMEHAIMOHHBI  Ouier coiepkur 3 (Tpu) Bompoca MO  3JIEKTPOCHAOKEHHUIO,
JIEKTPOIHEPTETUUECKUM CUCTEMaM M CETSIM, JIEKTPOIHEPTeTUKE, BO3AYIIHBIM M KaOETbHBIM JTHHUAM
aNeKTponepenaun, WHHOPMAIMOHHO-U3MEPUTEIFHON TEXHUKE U DJIEKTPOHHKE, PElICHHON 3aliuTe H
aBTOMATHU3alMM DJIEKTPOIHEPI€TUYECKUX CHUCTEM, OJJIEKTPUUYECKHUM CTAaHIUSAM U MOJCTaHLMSIM,
MIEPEXO/IHBIM MPOLIECCAM B ANEKTPOIHEPTETUUECKUX CUCTEMAX.

O1eHKa OTBETOB HA 3K3aMEHALIMOHHBIE OMJIEThI OCYIIECTBIAETCS IK3aMEHALIMOHHON KOMHUCCHUEH
B COCTaBE€ TPEX YEJIOBEK, KOTOPBIE COBMECTHO MPUHUMAIOT PEIICHUE O BBICTABICHUH OLICHKH.

Orenka ypoBHsI 3HaHUH onpeensieTcs mo S0-tu 6amibHON cucTeme. J[omymeHHbIMU K Y4aCTHIO
B KOHKYpPCE CUHUTAIOTCS MoCTymnarolye, Habpapiue He MeHee 30-Tu 6asoB.

Ilocne mpoBencHMs ~ MEXAMCUMIUIMHAPDHOTO  JK3aMEHa  aTTECTallMOHHAs  KOMMCCHS
yCTaHABJIMBAaET a0COJIOTHOE 3HAYCHHME CIEAYIOUIMX PEHTHHIOBBIX IIOKa3aTeled Mo KaxaoMy H3
KaHJUJAaTOB:

Bupl OLIeHOUHBIX CPEACTB

N
MOKA3aTENS
AOCONOTHOE
3HAYECHUE

1 Onenka, noayyeHHasl Ha BCTYIIMTEIbHOM 3K3aMEHe
5 bael 3a MHIMBUAYAIbHBIC JOCTHXKEHHS 110 HATIPABJICHUIO TIOTOTOBKH
(moptdonmo)
Cpennuii 6ayut Mo OLIEHKaM JUCIUILUINH, KYPCOBBIX padoT (IMPOEKTOB) U
3 NPAKTHK, BKJIIOYEHHBIX B MPWIOKEHHE K JIOKYMEHTY O BBICHIEM

00pa3zoBaHuM U 0 KBaTHPUKAIKIK (YMHONCeHHbll Ha 10)




[IpencraBneHue K 3a4UCICHUIO B MArKCTPATypy (M3 YUCIIa JOMYIICHHBIX K Y4aCTHIO B KOHKYPCE)

IIPOBOAMTCS B paMKax KBOTHI, BBIICJIEHHOW Ha KaXKAYI0 IIPOrpaMMy IMOATOTOBKM Maructpos. KBora

OnpeacsICTCd MHCTUTYTOM U3 06IH€F0 KOJIMYECTBA 6IOI[)KCTHI>IX MCCT, BBIJACJIICHHBIX Ha AJaHHOC

HaIpaBJICHHUEC MMOATOTOBKHU MAaruCTpoOB. IIo pe3yJibTaTaM NPOBCACHHBLIX BCTYIIHUTCIbHBIX HUCIIBITAHUH 110

KaKJIOH MporpaMMe MarucTparypsl (OpPMHUPYETCS pPAaHXKUPOBAHHBIM PEHTHHTOBBIA CIHUCOK (IO
MIPUHITUITY YOBIBAHUS UTOTOBOTO PEHTHHTA).
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2. Bonpochl K BCTYNHUTEIbHBIM HCTIBITAHUSIM
DyieKTpOCHADKEeHH e

OcCHOBHBIE XapaKTEPUCTUKHU TOTPEOUTENEH 3eKTpodHepruu (239).

DreKkTpuuecKue Harpy3ku U rpaduku norpednenus 20.

OcHoBHbIe (pU3NYECKUE BEIUYUHBI, UCTIOIb3yEMbIE IIPU pacueTe JMEKTPUUECKUX Harpy3o0K.
Omnpenenenne roJoBbIX pacXxoA0B U noTeps I0.

OO01mue MpUHIKITBI TOCTPOEHUs ceTel HanpshkeHueM Boie 1000 B.

Cxema pacnpenenenus O3 Ha HanpsbkeHud Boie 1000 B.

KommonoBku u cxembl TiaBHOW moHu3uTenbHOM moactanimu (I'TIIT) w pacnpenenurenpHas
noactanmus (PIT).

Br160p tpanchopmaTtopos I'TIIT (MOnTHOCTH B MECTa PACIIONIOKEHHS).

Crnioco0b1 kaHanu3aMu ceteit HanpspkenueM Boie 1000 B.

Br16op ceuenus cereit HanpsikenueM Boite 1000 B.

. HopMBbI KauecTBa 2J1EKTPO3HEPTUH.
12.
13.
14.
15.
16.
17.
18.

Bmusuane D11 Ha mokazarenn kadecTBa I0.

Bnusinue kagectBa 93 Ha padoty OI1.

PacyeT oTkIOHEHUS HATTPSKEHHUS.

CpenctBa perynupoBanust HanpspkeHust Ha ['TITL.

OO0m¥e MPUHIHAITBI KOMITEHCAIIMN PEaKTUBHON MOIIICHOTH Ha IPOMBITIUICHHBIX MPEINPUATHSX.
MonHues3amura 31aHUl U COOPYKEHU M.

VYuyer u KOHTPOJIb pacxoga O3 Ha MOHU3UTEIbHBIX MOACTAHIIHIX.

NudpopMmaninoHHO-N3MepPUTEIbHAS TEXHUKA U JIEKTPOHUKA

Hcnonws3zoBanne nHpopManmu 00 yueTe IHEPropeCcypCcoB.

Metoab! 1 TpUOOPHI U3MEPEHHSI FTEKTPHUUECKUX BETHUHUH.

VYuert anektpuueckoii sHeprun. O0mume nonoxeHus. Opranuzaius ydera 3JeKTPOIHEPTHH.

VY4er 3JeKTpO’HEPrHMM IpU €€ NPOM3BOACTBE, IEepelade M pacHpelesIeHHH. Y4YeT aKTUBHOMN
ANEKTPOIHEPTHH HA AJIEKTPOCTAHLUAX. YUET aKTUBHON AJIEKTPOIHEPTUHU B DJIEKTPUUECKUX CETSX.
VYder 3JeKTpOIHEPrHH NpU €€ MPOU3BOACTBE, Nepenaue u pacnpeneneHud. OcoOeHHOCTH yueTa
MEXCHCTEMHBIX TEPETOKOB 3JIEKTPOIHEPTUU. YUET PEaKTUBHOM 3JEKTPOIHEPTHUU B  IJIEKTPO-
YCTAHOBKaX. YYeT 3JIEKTPOIHEPTUU M MOIIIHOCTH B JIEKTPOYCTAHOBKAX MOTPEOUTENEH.

VY4er 351eKTpo3HEpruu Mpu ee MPOU3BOACTBE, Mepeaade U pacrnpeaeacHui. ABTOMAaTH3alMs yueTa
NIEKTPO’HEPTUH U MoImHOCTH. OO0Imme TeXHW4Yeckue TpeOoBaHMA K CHU-CTEME ydeTa
anexkTposHeprun. Opranuzanus HKCIUTyaTalui NpuOOPOB yueTa JIEKTPOIHEPTUH.

VY4er 37eKTpUYeCKON SHEPruM M MOIIHOCTH Ha »Heproodbekrax. CpencTBa U3MepeHHd. MeTon
M3MEPEHUH U ycaoBus nuaMepennii. O0paboTka pe3yabTaTOB U3MEPECHHM.

[ToHATHEe aBTOMATU3MPOBAHHOM CUCTEMBI KOHTPOJIS U yueTa 3nekTposnepru (ACKYD). 3agaun u
¢dbyukmun ACKYD. Knaccudukanus cucrem ydeta. Dkonomudeckas ddpdexruBHocth ACKYD.
VYposau ACKYD.

KommMmepueckue u texunueckue ACKYD.

[IpuHUMIIBI pa3MelIeHUs] N3MEPUTEIBHBIX KOMIUIEKCOB.
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PesieifHas 3aliuTa 1 ABTOMATH3aIUs] IJEKTPOIHEPIreTUHYECCKUX CUCTEM

OcHoBHbIE TpeOOBaHMsL, IPEAbABIAEMbIC K pEJICHHON 3alluTe.

Bunbl noBpex1eHui 1 HEHOPMaJIbHBIX PEKUMOB B AJIEKTPUUYECKUX CETAX.

Hcrounnku onepatuBHOro Toka. [I0CTOSHHBIN ONepaTUBHBIN TOK.

M cTOuHMKY BBIIPAMIIEHHOTO OIIEPATUBHOIO TOKA U CXEMBI UX BKIIIOUCHUS

TpeboBaHMsI K TOUHOCTH TpaHCHOPMATOPOB TOKA, MUTAIOLINX PEIEHHYIO 3aLIUTY.

Briaep:kka BpeMeHN MaKCUMaIbHOW TOKOBOM 3aILIUATHI.

MakcumanbHast TOKOBas 3awura. [IpuHnun aeiucTeus.

TokoBas orceuka. [IpuHIuMI nelCTBUA.

[IpononsHas muddepennmanbras 3amura TuHUA. [IpuHun nerictBusi, TOk Hebamanca. Ob6macTh
MIPUMEHEHHUS.

JucranunonHas 3amurta. Ha3sHauenue u npuHuun aerctBus. OCHOBHBIE OpraHbl 3alIUTHl U UX
B3alMOJCIICTBHE.

[IpumeHeHne TOKOBO# oTceukH Ha TpaHchopmaTopax. O6acTb MPUMEHEHHUS.

I"a3oBas 3amura TpaHcHOpMaTOPOB.

3ammra TpaHchOopMaToOpOB OT BHELITHHX K.3.

Ocob6ennoctu paboTs! AU depeHnnanbHOM 3aUThl Ha TpaHcpopMaTopax.

OcHOBHBIE BU/IbI IPOTUBOABAPUIHON aBTOMAaTHKHU B SHEPrOCUCTEMAX U S3HEProObETMHEHUAX
[TocnencTBust CHUKEHUS YAaCTOTHI B AJIEKTPOIHEPIETUUECKUX cUcTeMaxX. JlomycTUMbIe aBapHUiHbIE
MOHM)KEHUS 4acToThl B DOC.

3JI€KTpI/I‘leCKI/Ie CTAHIIMM U MOACTAHIIUMN

CpaBHUTBH TEIJIOBBIE MIEKTPOCTAHLIUU PA3HBIX TUIIOB B 3JIEKTPUUECKON YACTH.

VYuactue '9C u ADC B popmupoBanum rpaduka Mpou3BOACTBA IINEKTPOIHEPI U, OCOOEHHOCTH UX
JIEKTPUUYECKON YaCTH U KOHCTPYKTUBHBIE OCOOEHHOCTH I'MJIPOr€HEPATOPOB.

Bri6op u mpoBepka ammaparoB, MPOBOAOB, IIWH U Ka0elell 10 TepPMUYECKOMY JIEHCTBHIO TOKOB
KOPOTKOI'O 3aMbIKaHUS.

Br16op 1 mpoBepka anmapaToB, MPOBOIOB U JKECTKUX IIMH 10 TUHAMUYECKOMY JI€MCTBUIO TOKOB
KOPOTKOT'O 3aMbIKaHUSI.

VYcnoBus BbIOOpa ¥ IPOBEPKU BHICOKOBOJIBTHBIX BBIKIIIOYATENEH.

Knaccudukanus, Ha3HayeHHe U 00JacTh MPUMEHEHHS KOMMYTAIIMOHHBIX allapaToB BHICOKOTO
HaIPSHKEHUS.

Knaccudukanus, HazHaueHue M 00JacTb HPUMEHEHMs 3allUTHBIX AanlapaToB  BBICOKOTO
HaIpPSDKEHUS.

TexHnueckue XapakTEpPUCTHUKU U 0COOEHHOCTH BBIOOPA U3MEPUTENIBHBIX TPaHC(HOPMATOPOB.
YcerpoiicTBa 0€30MacHOCTH OOCITYKMBAHHSI OTKPBITBIX PACHPEICIUTENbHBIX YCTPOUCTB 3JIEK-
TPOCTaHIMI ¥ OACTaHIIAMN.

YcerpoiicTBa 0e30macHOCTH OOCITY)KMBaHUSI 3aKPBITHIX PACTPEACTUTEIBHBIX YCTPOHUCTB DJIEK-
TPOCTAaHLIMMI U NOACTaHLIUMN.

CyTouHblii rpaduK MPOU3BOJCTBA MIEKTPOIHEPTUH, OCHOBHBIC XapaKTEPUCTHUKHU U 30HBI, y4acTHe
JIEKTPOCTAHLIUI Pa3HBIX TUIIOB B €r0 (POPMHUPOBAHUU.

Hepexozmble MpoUECChI B 3JIEKTPOIHEPICTHIECCKUX CHCTEMAaX

Buasl 1 0cOGEHHOCTH IEPEXOIHBIX MPOLIECCOB.

IlepexonHbliil npolecc B IpocTeHIINX TPEXPa3HBIX LETISIX.

JleficTBHE TOKOB KOPOTKOI'O 3aMbIKAHMS HA 3JIEMEHTHI JJIEKTPUYECKOU CUCTEMBI.
VY napHblil TOK M yapHbIH KO PHUIIUEHT.

DJIeKTPOIHEPreTHYeCKHe CUCTeMbI H CeTH

bayaHchl aKTUBHOM U PEAKTUBHOM MOILIHOCTH U UX CBA3b C IAPAMETPAMU PEKUMA.
OOu1re noaoXKeHus MpooOIEMbl PEryJIUpPOBAaHUS HAIPSKEHHSI B CETSIX SHEPTOCUCTEMBI.
PerynupoBanue HanpsHKEHUs HAa YIEKTPOCTAHLIMAX.
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PerynupoBanue HanpsHKeHHUS Ha TIOHIDKAIOMINAX MTOICTAHIINSX.

OOmast XapakTepHCTUKAa TEXHUYECKUX CPEACTB pPEryJIUpOBaHMs HAINPSDKEHUS H3MEHEHHUEM
koaduimenTa TpaHchopMaIuu.

OOmiasi xapakTepUCTUKa TEXHUYECKHX CPEACTB PEryJUpOBaHUSl HAINpPSHKEHHUS HW3MEHEHUEM
rapaMeTpoB PeKHUMa IJICKTPOIepeIad U MapaMeTpoB JIHHU ekTponepeaay (JIDIT).

bananc axkTHBHOM MOLIHOCTHM M €ro cBA3b C 4acToToil. TpeGoBanust k uactoTe. PesepBbl
TeHEPUPYIOLIUX MOIIHOCTEH.

BosmoxHoe yuactue notpedutenei B peryJIMpoOBaHUN YaCTOTHI AJIEKTPUUYECKOTO TOKA.

[Tonsitue "Opons" B 3a7aue noaepkanus mapameTpoB pexkuma I3C.

. O0oOmieHHasT MOJAENTb CTPYKTYPBl 3JIEKTPONOTPEOICHHUS TMPOMBIIUICHHOTO NPEANPUATHS C

HENPEPBIBHBIM IIPOU3BOACTBOM.
baanc peakTHBHOW MOIIHOCTH W €r0 CBsI3b C HANPsDKEHUSAMH B y37aX ceTh. TpeOoBaHHS K
OTKJIOHEHUSIM HATIPSKEHMUSL.

OO0u1re moJ0XKeHUss HOPMUPOBAHHUS YPOBHS KOMIICHCAIIMH PEAKTUBHOM MOIITHOCTH.

YcTaHOBKY NPpo0iabHOM KoMiieHcanuu. O6nacti npuMeHeHus. CXeMOTEeXHUYECKUE PeIIeHus.
barapen cratMdyeckux KOHJEHCATOPOB IONEPEYHOro BKIto4eHus. OOnacTu NpUMEHEHHS.
CXeMOTEXHUUECKHUE PELICHUSI.

PerynupoBanue  HampspkeHUsT Ha  JIBYXOOMOTOYHBIX — TpaHcdopmaropax.  YCTpoicTBa
perynupoBaHus. BeiOop oTBeTBIIEHUI.

PerynupoBanue HampspkeHHsT Ha  TpeXoOMOTOUHBIX — TpaHcopMmaTopax. Perymupyromue
ycTporicTBa. BeiOOp OTBETBIICHMIA.

PerynupoBanue HampspKeHHs Ha aBTOTpaHCopMaropax. YCTPOHCTBO pPETYJIMPOBAHUS TOJ
Harpy3skoii (PITH) na ctopone cpennero Hanpstxkenust (CH). Ipsamoit pesxxum.

PerynmupoBanue HampstkeHuss Ha aBToTpaHcdopmaropax. YcrpoiictBo PIIH wa crtopone CH.
PeBepcuBHBIN pexuM.

PerynupoBanue HampspkeHHss Ha aBToTpaHcopmaropax. Ycrpoiicteo PIIH B Heifrpanu
aBTOTpaHcdopmaropa. [Ipsmoit pexum.

Hcnonws3oBanne  mocienoBaTteNbHBIX  (BOJIBTOM00aBOYHBIX)  TpaHchopmaTopoB.  (Cxema
IIPOJIOJIBHOTO PETYIUPOBAHMSL.

Hcnonp3oBaHue  MOCIEIOBATENbHBIX  (BOJBTOA00ABOYHBIX)  TpaHcpopmaropoB.  Cxema
MIONIEPEYHOr0 PETyJIUPOBAHNU.

Hcnons3oBanue mocienoBaTeNbHBIX (BOIBTOA00aBOYHBIX ) TpaHC(hopMaTOopoB. CXxemMa CMEIIaHHOTO
pEryIMpOBaHUSL.

JluHeliHble peryIMpoBOYHbIE TPAHC(HOPMATOPBI.

CpaBHuTENIBHAs ~ XapaKTEPUCTHKA  IOCIEAOBATENbHBIX W JIMHEHHBIX  PETYJIHPOBOYHBIX
TpaHc(hOpMaTOPOB.

PerynupoBanue HampspkKeHHS C  T[OMOUIBIO  CHJIOBBIX — TPaHC(HOPMATOPOB. Y CTPOHCTBO
nepekitoueHus 6e3 Bo3oyxnenus (I1bB). Yerpoiictso PITH.

JlocTOMHCTBA M HEJOCTATKH PEKUMa N30JIMPOBAHHON HEUTpAIH.

Cetu cpenHero HanpsKeHHs!, paboTaloIIME ¢ TITyX03a3eMJIEHHOW HEHTPAJIBIO.

DJIeKTPOIHEPreTUKA

OO0mas xapakTepucTuka sHeprocucteM. Knaccudukarus 3MeKTpUIeCKUX CETeH.

OcCHOBHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI BEICOKOBOJILTHBIX JTnHUM (BJI) anexTponepeay.

OOmue cBeICHHUS 0 CXeMaX 3aMEeIICHUSI.

OnpeneneHHe MOTCPU U MAACHUA HAIIPSAKCHUS B JIDII 110 U3BECTHBIM MOIIIHOCTHU 1 HAIIPS’KCHUIO B
KOHIIE JINHUU.

Pacrnipenenenrie moTOKOB MOIIIHOCTH U HAIIPSDKEHUHM B IMPOCTBIX 3aMKHYTHIX CETAX.

[Ipencrasnenue BJI B cxeMax 3amenieHus npu pacuerax Y P.

CtpyKTypa HOPMATUBOB MOTEPH FIEKTPUUECKON IHEPTHUU.

CTpyKTypa yCIOBHO-TIOCTOSIHHBIX TOTEPh DIEKTPUUECKON IHEPTHH.

OO1as XxapakTepuCcTUKa METO/IOB pacueTa Harpy304HbIX MOTEPh AIEKTPUUECKON SYHEPTHH.

. Bmusaue 3HaueHwWit kodddunuenta MouHocTd U kodddummenta Gopmbl Ha BEIMYUHY HArpy-

304HBIX NTOTEPD NIEKTPUUECKON IHEPTUH.

. PacueTtsl Harpy304HbIX IOTCPb BHCKTpH‘leCKOﬁ OHEPIuu 110 METOJaM CpCAHUX HAI'PY30K U MC-TOAY

Yyclia Y4aCOB HAaMOONbIINX OTEPh MOIIIHOCTH.
bananc snexkTposHeprum 3NeKTpOCETEBO OpraHU3alH.
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TexHuueckue noTepy IMEKTPOIHEPTUH IIPU €€ NepeJade U UX COCTABIISIOIINUE.

TexHoornyecKkue noTepy IEKTPOIHEPT UM IIPH €€ MEPENAYE U UX COCTABIISIIOIINE.
XapaKTepHUCTHKA COCTaBIISIOLIMX YCIOBHO-IIOCTOSIHHBIX ITOTEPB 3JIEKTPOIHEPTUU TIPHU €€ ITepe-1ade.
ITorepu xosnocroro xona TpaHcHOpPMaTOPOB M LIYHTHUPYIOIIUX PEAKTOPOB. 3aBUCHUMOCTb OT Ia-
pameTpoB pexuma ceTu. llepcrnekTuBbl yTOUHEHNS.

OTtHOocHTeNbHAS U a0COTIOTHAS MOTPEIIHOCTH U3MEPEHUs deKTpudeckoit sneprun s ICO.
CxeMa MOAKIIOYEHMS CUETYMKa 3JeKTpodHeprur. OOpaboTka MOKa3aHUN HHAYKIUOHHBIX U
JNEKTPOHHBIX CYETUYHUKOB.

OneHouyHble METO/bI BbIOOpAa 3HAYEHUI HOMUHAJIBHOI'O HAIPSHKEHUS JIMHUM 3JIeKTporiepenad u
CETEBBIX PAallOHOB.

OKOHOMMYECKAsI INIOTHOCTH TOKA.

OObemM mpoBepKH BBIOPAHHBIX CEYEHUH MPOBOJOB BO3AYIIHBIX M KAaOEIbHBIX JIMHUI 3JIEKTPO-
nepezau.

B03)1y11m1)1e H Kal0eJbHbIe JUHUAI JJIEKTpoIepeIaImn

CBolicTBa MaTepraioB MPOBOJIOB.

KOHCprKI_II/IH MMpOBOAOB B 3aBUCUMOCTH OT MPUMCHACMBIX MaTCPHUAJIOB.

KoHncTpykunu npoBooB U TPOCOB (0IHOMPOBOJIOUHBIE U MHOTOIIPOBOJIOYHBIE POBOIA).
HopmaTtuBHas tokyMeHTalus 1o IpoBoJaM U TpocaM. MapKupoBKa MPOBOJIOB U TPOCOB.
OcHOBHbIE XapaKTEePUCTUKH U30ATOPOB. LLIThIpeBbIE H30IATOPHI.

HOI[BGCHI:IC H30JIATOPHI. CTep)KHeBbIC MOJIMMCPHBIC U30JIATOPHI.

Jluneitnas apmarypa.

Br160p U307 TOPOB U apMaTyphl.

OO6macTh MpUMEHEHHS OTIOP.

. Knaccugukanus u xapakTepucTuka ormop.

. lepeBsiHHBIE ONOPBI.

. Kene300eTOHHBIE OIOPHI.

. MeTayinueckue Ornopsl.

. AT™MocdepHsbie Bo3aelicTBus Ha BJI: Temnepatypa Bo3ayxa.

. ATmocdepHbie Bo3nelicTBus Ha BJI: BeTep u BETpoBbIE HArpy3KH.

. AT™MocdepHbie Bo3aelcTBus Ha BJI: BUOparus u rscka mpoBOJIOB.

. Harpy3ku Ha ipoBOZa ¥ TPOCHI: BEPTUKAJIBHBIC U TOPU30HTAJIBHBIE HATPY3KH.
. Harpy3ku Ha ipoBo/ia U TpOCHI: €AMHUYHAs Harpys3Ka.

. Harpy3ku Ha ipoBOza 1 TPOCHI: AOITyCTUMBIE HANPSKEHMSI B IIPOBOJE.

. IlepBoe ypaBHEHHE KPUBOH IIPOBUCAHUS IIPOBOJA.

. OnpenencHue cTpesisl MpoBeca.

. BeinoyiHEHUE TOCTPOEHUN CTPETBI IPOBECA.

. Onpenenenune TSHKEHUN B TOYKAX MOJBEcCa MPOBOIA.

. Bropoe ypaBHeHHE KpUBOW IIPOBUCAHHUS IPOBOAA.

. 3aBUCUMOCTb MEXly BEJINYMHAMM HAIIPSHDKCHUN B HAMHU3LIMX TOYKAX M TOYKax MOJBECA.
. Onpenenenuie IIUHBI POBOJA.

3. Pexomenayemas quteparypa

Bormarn B.B. Dnexrpocnabkenue : 2019-08-27 / B.B. bormman. — benropon : ben[lAY
uM.B.S.I'opuna, 2019. — 144 c.

Kynpun b.1. DnekrpocHabxeHne MpOMBIIUICHHBIX TPEANpusaTHii: Y4eOHo-crpaB.mocodue / b. 1.
Kynpus. - M. : Tennorexnuk, 2009. - 698 c.

®posoB FO.M. OcHoBBI 35eKTpocHAOKEHUS: yueOHoe mocobue / KO.M. ®@ponos, B. I1. Hlenskun.
— Camnkr-IlerepOypr : Jlans, 2022. — 480 c.

Kynpun B.W. Cucremsl snektpocHaOxkenus: Yueb.nmocoobue / b. . Kyapun. - M. : U3a.meHTp
"Akanemus", 2011. - 350 c.
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Cubukun H0./1. DnexTpocHabkeHue MPOMBIIUICHHBIX MPEANPUATUI U YCTAHOBOK : Y4el.mocobue
/ YO. [I. Cubukun, M. 10. Cubuxun, B. A. Amxkos. - 3-¢ u3a.,mon.u nepepad. - M. : @opywm, 2015.
-367 c.

DIEKTPONUTAIONINE CUCTEMBI U dJIEKTpUueckue cetu : Yueb.mocobue / H. B. Xopommumnos [u ap.].

- 2-e w3x.,nepepad.u gor. - Crapeiii Ockon : THT, 2015. - 351 c. : wi. - bubnuorp.:c.298-300.

Tumodeera O.I1. MaTemaTnueckoe mporpaMMHpPOBaHKE B 3a7a4ax yIpaBjieHus : Yueb.mocoobue /

O. I1. Tumodeena, T. 1. banamona, 0. C. baxxanos ; HI'TY um.P.E.AnekceeBa. - H.Hosropon :

[b.n.],2013. - 143 c.

Heknenaes b.H. Dnexrpuueckas 4acTp 31€KTpOCTaHIMN U noAcTaHuui. CripaBOUHbIE MaTepUaJIbl

JUIs KypCOBOTO M JIUIIJIOMHOTO TpoeKThpoBanus : YueO.mocooue / b. H. Heknenaes, U. II.

Kproukos. - 5-¢ uzn.,crep. - CII6. : BXB-IletepOypr, 2014. - 607 c.

KpeutoB FO.A. DHeprocOepekeHre W aBTOMATH3alMs TPOU3BOJACTBA B TEILIODHEPTETUYECKOM

X03s1icTBe ropoia. YacTOTHO-pEryIHpyeMblit dneKTporpuBo : Yueb.mocooue / FO. A. Kpouios, A.

C. Kapannaes, B. H. Mensenes. - CI16.; M.; Kpacaonap : Jlans, 2013. - 176 c.

HInefinukoB B.b. DnexkTpocHabkeHHE CHUIOBBIX AJIEKTPONPUEMHHUKOB II€Xa MPOMBIIIJICHHOTO
npeanpustus : ydeOHoe mocodbuwe / B. b. Illnmeiinuko, T. B. CazonoBa. — OpenOypr :
Openbyprckuii rocynapcrsennsiit yausepcuter, 96C ACB, 2012. — 110 c.

Cucrtembl 37€KTPOCHAOXKEHUS: COOPHUK YYeOHO-METOAMUYECKUX MaTEepUalIOB ISl HAIlPABICHMS
noxarotoBku 13.03.01 u 13.03.02. / Cocrt.: FO.B. Mscoenos, JI.A. Mscoenosa, N.I'. IToarypckas -
bnarosemenck: N3xa-so AMI'Y, —2017.

CucteMbl 3JIEKTPOCHAOKEHHUSI MPOMBILIUICHHBIX OOBEKTOB M TOpoaoB : yudeb.nmocodbue / FO.B.
Mscoenos ; AMI'Y, Dn.¢. - brarosemenck : M3a-so Amyp.roc.yHra, 2014. - 127¢.

[etpos I'.M. Dnekrpudukanus 00bEKTOB IIPH CTPOUTENHCTBE TOPOJICKUX MTOA3EMHBIX COOPYKECHUH.
VYuebHuk : yaeb. - Mocksa : ['opHas kHura, 2011. — 522 c.

Kpacnos N.}O. Metos! 1 cpencTBa s3HeprocOepexeHrs Ha MPOMBIIIJICHHBIX MPEANPUATHSX : YUeO.
mocobue - Tomck : TITY, 2013. - 181 c.

®ponos F0.M. OcHoBBI 351ekTpocHaOkeHus : yued. nocodbue / FO.M. ®pomnos, B.I1. Hlenskun. -
Cankr-IletepOypr : Jlans, 2012. - 432 c.

.KontoxoBa E.A. IIpoekTtupoBaHHE CUCTEM 3JIEKTPOCHAOXKEHUS NMPOMBIIIJICHHBIX HPEANPUATHN
(Teopus u mpuMepsl) : yauedbHnoe mocodue / E.A. Kontoxosa. — M. : Pycaiinc, 2016. — 159 c.
KonnoB A.A. DOnekrpoobopynoBanue >kwiblx 31aHuii /  A.A. KonnoB. —Caparos:
[IpodobpazoBanue, 2017. — 254 c.

CuBkoB A.A. OcHOBBI 31eKTpocHaOkeHus : yueoHoe nocodue / A.A. Cuskos, /1.1O. I'epacumos,
A.C. Caiiram.— Tomck: ToMckuii mouTexXHUYECKUil yHuBepcurert, 2014. — 174 c.

IneiinukoB B.b. DnekrpocHabxkeHue 1exa NpOMBIIIIEHHOTO MPeInpusiTus : yueOHoe nocobue /
B.b. llIneitaukoB. — OpenOypr: OpenOyprckuii rocynapcTBennslil yausepeutet, 9bC ACB, 2012.
—115c.

MensaukoB M.A. DnexTpocHaOXeHHE TMPOMBIIUICHHBIX MpEeInpusiTHii: YdyeOHoe mocolue. —

Tomck: TITY, 2009. — 144 c.

JIsikoB HO.®. Cuctemsl anekTpocHaOxeHus: YuedbHoe nocoodue. — Camapa: CI'TY, 2009. —330 ¢
I'yxkoB H. I1. Cuctemsl anekrpocHabxkenus : yueo. 1uig By3os / H. I1. I'yxxos, B. . OnbxoBckuid, /.
A. ITaBmouenko. - Poctos H//] : ®enukc, 2011. - 382 c.

I'epacumenko A.A. Ilepenaya u pacnpeneneHne 31eKTpUUecKoi sHeprun: YueOHoe nocodue / A A.
I'epacumenko, B.T. ®enun. — Pocto-u//1.: ®ennxkc, 2009. — 720 c.



MOPSIIOK NPOBEJIEHUS BCTYIIUTEJIBHBIX HCIIBITAHUM
MPH MOCTYIJIEHMH B MATHCTPATYPY 1O HANPABJIEHHUIO MOATOTOBKH MAarucTPOB
13.04.02 «2JeKTPOIHEPIreTHKA H JIEKTPOTEXHHKA)Y
Marucrepckasi nporpaMmma: «JIeKTPoIHEePreTHYecKue CHCTEMbI H CETH»

1. O6mme TpedoBaHMs
B coorBercTBHM ¢ IOKyMeHTamu, yTBepkAeHHbIMU pekropoM HI'TY: «lIlpaBuna nmpuema Ha

o0yuyeHue 1Mo o0pazoBaTEIbHBIM MPOTPaMMaM BBICIIETO 00pa3oBaHMs — MporpamMmamM OakaiaBpHara,
mporpaMMaM CHENUANINUTETa, TPOTpaMMaM MarucTparypbl B Hmkeropoackuid rocyaapCTBEHHBIN
TexHuueckuil yausepcureT uM. P.E. AnekceeBa Ha 2026/2027 yuebnsblii rony, «[lopsmgok nmpoBeneHus
KOHKYpCHOTO 0TOOpa B Maructparypy HMKeropoackoro rocyIapcTBEHHOIO TEXHUYECKOIO
yHuBepcuteta uM. P.E. AnekceeBa Ha 2026/2027 y4eOHBII T0/1», IS MOCTYMAIONIUX B MAarUCTPaTypy
YCTAQHAaBJIMBAETCSl BCTYNUTENIBHOE HCHbITaHUE B (OpME MEXAUCHUINIMHAPHOIO 53K3aMEeHa IO
COOTBETCTBYIOILIEMY HAlpaBJIEHUIO OATOTOBKU MarucTpaTyphbl.

BerynurtensHoe uWCOBITaHHME B BHAC MEXKIAMCUMIUIMHAPHOTO SK3aMEHAa NPOBOJUTCA B
nUChbMEHHOM (opme. [IpoaoIKUTENTFHOCTS SK3aMeHa cocTaBisieT 120 MUHYT.

MEXIUCIUIUTMHAPHBIA ~ 9K3aMEH TPOBOAMTCS  COTJIACHO  PACIHMCAHUS  BCTYMHUTEIBHBIX
WCTIBITAHUN, YTBEP)KICHHBIX TMEPBBIM TPOPEKTOPOM — TPOPEKTOPOM IO 00pa30BaTEIbHON
NESITeIbHOCTH, PE3yJIbTaThl 3K3aMEeHa OOBABIIAIOTCS HA CIEIYIOIUI 1CHb.

DOK3aMEHAIIMOHHBIA ~ OWJIeT coAepXUT 3  (TpW) BOmpoca IO  DJIEKTPOCHAOKCHHIO,
JIEKTPOIHEPIETUUECKUM CUCTEMAM M CETSM, IEKTPOIHEPIeTUKE, BO3AYIIHBIM M KaOeIbHBIM JTMHUAM
aJIeKTponepeaun, UHHOPMAIIMOHHO-U3MEPUTENBHON TEXHUKE M 3JEKTPOHUKE, PeJIeHOM 3amure u
aBTOMATH3allMM 3JCKTPOIHEPTETUYECKHX CUCTEM, OJCKTPUUYECKUM CTaHIMAM M TOACTAHIMAM,
MIEPEXOIHBIM MPOLIECCAM B AJIEKTPOIHEPTETHUECKUX CUCTEMAX.

OreHKa OTBETOB Ha 3K3aMEHAIIMOHHBIE OMIIETHI OCYIIECTBISETCS SK3aMEHAIIMOHHOW KOMUCCHEH
B COCTaBE€ TPEX YEJIOBEK, KOTOPhIE COBMECTHO MPUHUMAIOT PELICHHUE O BHICTABICHUU OLICHKHU.
Onenka ypoBHs 3HaHU# omnpenensercs mo S0-Tu OaIbHOU cucTeMe. JJomyIIeHHBIMU K y9aCcTHIO

B KOHKYPCE CUHMTAIOTCS IMOCTyNaromue, Habpasime He MeHee 30-Tu 6ayuioB.

[Tocne mpoBeneHHS  MEKIMCHUILUIMHAPHOTO  JK3aMEHa  aTTECTALMOHHAS  KOMHCCHSI
yCTaHaBIMBaeT aOCONIOTHOE 3HAYEHHE CICAYIONIMX PEHTHHIOBBIX MOKa3aTesleil Mo KaXIoMy H3
KaHJIUJIaTOB:

]
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1 OueHka, MoJy4eHHast Ha BCTYIHUTEIbHOM 3K3aMeHe
) Banibl 3a nHAMBUYaTbHBIE JOCTHKEHUS 110 HAITPABICHHUIO MO OTOBKH
(moptdonmo)
Cpennuii 0amt Mo OIEHKaM TUCHHIUIMH, KypCOBBIX paboT (IPOEKTOB) U
3 NPaKTHK, BKIIOYEHHBIX B MPHIOKEHHE K JOKYMEHTYy O BBICIIEM

00pa3oBaHNM U 0 KBaTHPHUKAIMU (yMHOMCceHHblll Ha 10))

[IpencraBneHue K 3a4UCICHUIO B MAarKCTpaTypy (M3 YUCIia JOMYIIEHHBIX K Y4aCTHIO B KOHKYpCE)
IIPOBOAMTCS B paMKax KBOTHI, BBIICJICHHOW HAa KaXKAYIO IIPOrpaMMy IMOATOTOBKHM Maructpos. KBota
OTIpeNeNIAeTCsl MHCTUTYTOM H3 OOIIEro KOJHYECTBA OIO/KETHBIX MECT, BBIJICJICHHBIX Ha JaHHOE
HallpaBJICHUE NTOATOTOBKY MarucTpos. I1o pedynbraTamMm IpOBENCHHBIX BCTYIIUTEIbHBIX UCIIBITAHUN 110
KOKJIOW mporpamMme MarucTparypbl (QOpMHUpPYETCsl PaHKUPOBAHHBIM PEUTUHIOBBIA CHUCOK (IO
MPUHLMITY YOBIBaHHSI UTOTOBOTO PEHTHHTA).
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2. Bonnpochl K BCTYNHUTEIbHBIM HCTIBITAHUAM
DJIEKTPOCHA0KeHne

OcHOBHBIE XapaKTEPUCTUKU OTpeOHUTENeH AekTporHepruu (29).

DNeKTpUYECKHe Harpy3ku U rpaduku morpedaenus I0.

OcHoBHBIE (PU3NUECKHE BEIINYMHBI, UCTIOIb3YEMbIE IIPU PAaCUeTe IIEKTPUUIECKUX HATPY30K.
Onpenenenre roJoBbIX pacxoJ0B U MOTeph II.

OO111e MpUHIUIIBI TOCTPOCHUs ceTelt HanpspkeHueM Boime 1000 B.

Cxewma pacnpenenenusa 29 Ha Hanpsbkenud Boime 1000 B.

KommnoHoBkn u cxeMmbl rinaBHOW mnoHusutenbHoM noxacranuuu (I'TIII) u pacnpenenurenvHas
noactanmus (PIT).

Bri6op Tpancopmaropos I'TIIT (MOIHOCTH U MeCTa paCTIONIOKEHUS).

Crnioco0pI kaHaM3auu ceteit Hanpsbkeruem Beime 1000 B.

Bri6op ceuenus ceteit HanpsbxenueM Boitne 1000 B.

Binusaue O1I1 na nokasarenu kaduectBa 0.

Bimsiaue kagectBa 29 Ha padoty OI1.

Pacuer oTkiI0HEHUS HAIPSHKCHMUS.

CpenctBa peryiaupoBanus HanpsbkeHus Ha [T

OO01re NPUHIUITBE KOMITEHCAIIUU PEAKTUBHON MOIICHOTH Ha MPOMBIIUICHHBIX TPEIIPUITHSX.
MonHue3anmTa 34aHui U COOPYKEHUH.

VyeT u KOHTPOJIb pacxoaa O3 Ha MOHU3UTENbHBIX MMOJCTAHIUSAX.

NudopmannoHHO-U3MePHUTEIbHAS TEXHUKA U 3JIEKTPOHHUKA

Hcnonb3oBanue nHdopMauu o0 yuete 3HEpropecypcos.

Metoap! 1 TpUOOPHI K3MEPEHHSI ATEKTPHUUECKUX BEITHYUH.

VYuer snekTpudeckoit sneprun. Ooume noaoxxeHus. OpraHu3anus yyeTa 3JIeKTPOIHEPIUu.

VYder 31MeKTpPOPHEpPTrUu TMPH €€ TPOHM3BOJCTBE, Mepelade W paclpeleieHuH. YYeT aKTHBHON
3JIEKTPOIHEPIUU Ha AIEKTPOCTAHLHUAK. YUET aKTUBHOM 3JIE€KTPOIHEPTHU B IIEKTPUUECKHUX CETSX.
VYder 3JeKTpOIHEPTHH TPU €€ MPOU3BOACTBE, Mepenade u pacnpeneneHiun. OcoOeHHOCTH ydeTa
MEXCHUCTEMHBIX MEPETOKOB AJIEKTPOIHEPIHU. YUeT PEaKTUBHON 3IIEKTPOIHEPTUU B  AJIEKTPO-
YCT@HOBKaX. YUeT AJIEKTPOIHEPTUU M MOIITHOCTH B JIEKTPOYCTAHOBKAX MOTPEOUTEIEH.

VY4er 371eKTpOIHEPrUU NpH €€ MPOU3BOJICTBE, Mepeiade U pacupeeeHMd. ABTOMATU3aIUs yueTa
NEKTPOdHEpru U MouHocTu. OOmMe TeXxHUYeckue TpeOoBaHMsI K CU-CTEME ydera
aseKkTposHeprun. Opranu3zanys SKCIUTyaTaluy NPpUOOPOB yUeTa 3JIeKTPOIHEPTUH.

VYder 3JeKTpUYeCcKOi SHEPrHH W MOIIHOCTH Ha 3Heproodbekrax. CpencTBa m3MepeHHd. MeTton
U3MEpeHui U ycnoBus nu3MepeHuit. O6paboTka pe3ysibTaTOB U3MEPEHUIl.

[ToHsiTHE aBTOMATU3UPOBAHHON CUCTEMBI KOHTPOJIS U yueTa anektposHepruu (ACKYD). 3anauu u
¢ynkunn ACKYD. Knaccudukanus cucreM yuera. JkoHomuueckas 3gpdextuBHocts ACKYD.
Yposuu ACKYD.

Kommepueckue n texanyeckue ACKYO.

[TpuHIUNBI pa3MeIIeHUST H3MEPUTEITBHBIX KOMILIEKCOB.

PeseifHas 3amuTa 1 aBTOMAaTH3ausl JIECKTPOIHEPI€TUIECCKUX CUCTEM

OcHoBHBIE TpeOOBaHUS, IPEABIBISIEMBIC K PEJICHHOM 3alTuTe.

Bunbl noBpex1IeHUI 1 HECHOPMAJIBHBIX PEKUMOB B DJIEKTPUYECKHUX CETSX.
Hcrounnku onepatuBHOro Toka. [I0CTOSHHBIN ONepaTUBHBIN TOK.

M cTOuHMKH BBIIPAMIIEHHOTO ONIEPATUBHOIO TOKA U CXEMBI UX BKIIIOUCHUS
TpeboBaHMsI K TOUHOCTH TpaHCHOPMATOPOB TOKA, MUTAIOLINX PEIEHHYIO 3aLIUTY.
Beiaep:kka BpeMeHN MaKCUMaIbHOM TOKOBOM 3aILIUTHI.
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MakcumanbHas TOKOBas 3amnTa. [IpuHnun aeiucTeus.

ToxoBas orceuka. [IpuHnyn nencTBus.

[TpononbHas auddepenunanbHas 3ammra auHui. [IpuHuun aedcTBus, Tok HeOananca. O0nacTh
IIPUMCHEHHS.

JucranunonHas 3amuTta. Ha3sHauenue u npuHuun aeictBus. OCHOBHBIE OpraHbl 3alllUThl U UX
B3aUMOJICICTBUE.

ITpumeHeHre TOKOBOM 0TceukH Ha TpaHcpopmaropax. O01acTe NPUMEHEHUS.

I"a3oBas 3amuTa TpaHc(hopMaToOpoOB.

3amura TpaHcPOPMATOPOB OT BHEITHHX K.3.

Ocobennoctu paboTs! AU depeHnnanbHOM 3auUThl Ha TpaHCPopMaTopax.

OcHOBHBIE BU/IbI TPOTUBOABAPUIHON aBTOMAaTHKHU B SHEPrOCUCTEMAX U SHEProObETMHEHUAX
ITocencTBus CHUKEHHS YaCTOTHI B JJIEKTPOIHEPIETHUECKUX CUCTEMAaX. JlOIyCTUMBIE aBapUIHbIE
MOHMKEHUS 4acToThl B DOC.

DJleKTpuYecKre CTAHIMHA U MOJACTAHIHHI

. Cytounslif rpaduK MPOU3BOJACTBA IEKTPOIHEPTUH, OCHOBHBIC XapaKTEPUCTUKU W 30HBI, y4acCTHE

AIIEKTPOCTAHLMI pa3HBIX TUIIOB B €r0 (POPMHUPOBAHUH.

. CpaBHUTH TETIOBBIC ANEKTPOCTAHIIUU PA3HBIX THIIOB B AJIIEKTPUUECKOM YACTH.
. Yuactue 'DC u ADC B hopmupoBannu rpaduka Mpou3BOACTBA AICKTPOIHEPTUU, OCOOEHHOCTH UX

AJIEKTPUYECKON YaCTU U KOHCTPYKTUBHBIE OCOOEHHOCTHU THPOr€HEPATOPOB.

. BeiOop u mpoBepka anmapaToB, IMPOBOJIOB, IIMH M KaOeled 1Mo TepMHUYECKOMY IEHCTBHUIO TOKOB

KOPOTKOI'O 3aMbIKaHUS.

. Boibop u mpoBepka amnmnapaToB, MPOBOJOB M KECTKUX IIWH MO0 AUHAMHYECKOMY IEHUCTBUIO TOKOB

KOPOTKOI'O 3aMbIKaHUS.

. YcnoBus BbIOOpa M MTPOBEPKH BHICOKOBOJIBTHBIX BBIKIIOYATEIICH.
. Knaccudukanus, HazHaueHue u 00jacTh NPUMEHEHHS KOMMYTALIMOHHBIX amlapaToB BBICOKOI'O

HaITPsXKCHU.

. Knaccudukanus, HazHaueHMe Hu 00JacTh NPUMEHEHMs 3AIIUTHBIX AamlapatoB  BBICOKOTO

HaANPSDKEHUS.
TexHndecKue XapakKTEPUCTUKU U OCOOCHHOCTH BHIOOPA M3MEPHUTEIBHBIX TPAHC(POPMATOPOB.
YcerpoticTBa 6€30MMacHOCTH OOCTY)KUBAHUS OTKPBITBIX PACIPEACIIUTEIBHBIX YCTPOWCTB IJICK-
TPOCTAHLIMM U IMOACTAaHIUH.
YcTpoiicTBa 6e30macHOCTH OOCTY>KMBaHUS 3aKPBITHIX PACIpPElIeIUTENbHBIX YCTPOUCTB JICK-
TPOCTAHLIMKN U OJACTAHIIUMN.

Hepexozmble MPOoUECCHI B JJICKTPOIHEPIr€eTHYCCKUX CUCTEMAX

Bunbl 1 0cOO€HHOCTH TEPEXOTHBIX MPOIIECCOB.

[TepexomHbIil mporece B MPOCTEHINUX TPEX(HA3HBIX METISX.

JlelicTBuE TOKOB KOPOTKOTO 3aMbIKaHUS HA 3JIEMEHTHI JICKTPUUECKON CUCTEMBI.
VY napHblil TOK M yIapHbIA KO PHUIIUEHT.

DJIeKTPOIHEpPreTuYeCKue CUCTEMbI U CeTH

banancel akTHBHOM 1 PEAKTUBHOM MOIIIHOCTH M X CBA3b C MTApAMETPaAMU PEKUMA.

OOu1re moaoXKeHUs MPOOIEMBI PEryIUPOBAHUS HAMIPSDKEHHS B CETSIX YHEPTOCUCTEMBI.
PerynupoBaHue HanpsiKeHus: Ha AIEKTPOCTAHLIUSIX.

PerynupoBaHue HanpsKeHUs: Ha MOHMKAKOUIUX MMOACTaHIUAX.

OOmast XapaKTepUCTUKAa TEXHUYECKHX CPEACTB PETyJIUPOBAHMS HANPSDKEHUS HW3MEHEHHUEM
K03 dunreHTa TpanchopMaIyH.

OOmiasi xapakTepUCTUKAa TEXHUYECKHX CPEACTB PEryJIUpOBaHUSl HAINPSHKEHUS HW3MEHEHUEM
rapaMeTpoOB PeKHUMa IJICKTPOIIepeIad ¥ MapaMeTpoB JIHHUH ekTponepenad (JIDII).

bananc axkTHBHOW MOLIHOCTH M €ro CBA3b C 4YacToToi. TpeOoBaHumst k uacTtoTe. Pe3epBbl
TEHEPUPYIOLIUX MOLIHOCTEN.

BosmoxHoe yuactue norpedutenei B peryJIMpoOBaHUN YacTOTHI AJIEKTPUUYECKOTO TOKA.

[Tonsitue "Opons" B 3a7a4e noaaepkanus nmapameTpoB pesxkuma I3C.
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OO0oOmeHHass MOAETh CTPYKTYPBI 3JIEKTPONOTPEOJICHHUS TPOMBIIIIICHHOTO TPEANPHUSITHS C
HENPEPBHIBHBIM IIPOU3BOACTBOM.

bananc peakTMBHOW MOILIHOCTH W €ro CBA3b C HANpSDKEHUSIMU B y371ax ceTu. TpebGoBaHus K
OTKJIOHCHMSIM HAIIPSIKCHMS.

OOurre moI0KeHUsI HOPMUPOBAHHUS YPOBHS KOMIICHCAIIH PEAKTUBHOW MOIITHOCTH.

YcTaHoBKY NPo0abHON KoMiieHcanuu. O6nacti npuMeHeHus. CXeMOTEeXHUYECKUE PeIIeHusl.
barapen cTatndyeckux KOHJIEHCATOPOB TONEpEeYHOro BKIOueHus. OOjacTu HpUMEHEHHS.
CXeMOTEXHMYECKHUE PEILICHUS.

PerynmupoBanue  HampspDKeHHs  Ha ~ JBYXOOMOTOYHBIX  TpaHcopmaropax.  YCTpoHCTBa
perynupoBanusi. BeIOOp OTBETBICHMUIA.

PerynupoBanue HampspkeHHsT Ha  TpeXoOMOTOUYHBIX — TpaHchopmaTopax. Perymupyromue
ycTpolicTBa. BeiOOp OTBETBIICHMIA.

PerynupoBanue HamnpsokeHUss Ha aBTOTpaHcpopmaTopax. YCTPOMCTBO pEryJIMpoOBaHMs TOJ
Harpy3ko# (PIIH) Ha ctopone cpennero Hanpsbxenus (CH). ITpsmoii pesxxnm.

PerynupoBanue HampsbkeHuss Ha aBTOoTpaHcopmaropax. YcrpoiictBo PIIH na cropone CH.
PeBepcuBHBII pexxuM.

PerynmupoBanue HampsokeHHss Ha aBToTpaHchopmaropax. Ycrpoiicteo PIIH B Heirpamu
aBToTpaHcdopmaropa. [Ipsmoit pexum.

Vcnonb3oBaHue  MOCIEIOBATENbHBIX  (BOJBTOA00ABOYHBIX)  TpaHcpopmaropoB.  Cxema
IIPOJIOJILHOTO PETYIUPOBAHMS.

Hcnonp30BaHWe  MOCIENOBATENBHBIX  (BOJIBTOM00aBOYHBIX)  TpaHchopmaTopoB.  Cxema
MIONIEPEYHOI0 PETYINPOBAHUS.

Hcnonb30BaHue nociae1oBaTelbHbIX (BOJIBTO100aBOYHBIX) TpaHChopMaTopoB. Cxema CMeIaHHOTO
peryupoBaHHusl.

JluHelHBIEC PEryIMPOBOYHBIE TPAHC(HOPMATOPEI.

CpaBHuTENbHAs  XapaKTEPUCTHUKA  IOCIEAOBAaTENbHBIX W JIMHEHHBIX  PETYJIMPOBOYHBIX
TpaHc(hopMaTOpOB.

PerynmupoBanue HampspkeHHss € TOMOIIBIO  CHJIOBBIX — TpaHc(opMaTopoB. YCTpPOHWCTBO
nepexiroueHus 6e3 Bo30yxaenus (I16B). Ycrpoiicteo PITH.

JIOCTOMHCTBA U HEAOCTATKHU PeXUMa U30JUPOBAHHON HEUTPAIIH.

Cetu cpeHero HanpsHKeHUs, paboTaroye ¢ TIIyX03a3eMJISHHON HEHTPAIIbIO.

DJIEKTPOIHEpPreTHKa

OO0mas xapakTepucTuka sHeprocucteM. Knaccudukarus 3MeKTpUIeCKIX CETeH.

OcHOBHBIE KOHCTPYKTHBHBIE JIEMEHTHI BRICOKOBOJIBTHBIX NTUHUI (BJI) anexrpomnepenay.

OO61ue cBeieHHs 0 cXeMaX 3aMelleHusl.

OnpeneneHHe MOTCPU U MAACHUA HAIIPSAKCHUS B JIDII 110 M3BECTHBIM MOIITHOCTHU U HAIIPSIXKCHUIO B
KOHIIC JIMHUMH.

Pacrnipenenenre moTOKOB MOIIIHOCTH U HANIPSDKEHUHN B MPOCTHIX 3aMKHYTHIX CETAX.

[Ipencrasnenue BJI B cxeMax 3amenieHus mpu pacuerax Y P.

CtpyKkTypa HOPMATHUBOB MOTEPH FIECKTPUUECKON IHEPTHUU.

CrpyKTypa yCIIOBHO-IIOCTOSIHHBIX IOTEPH 3JIEKTPUUECKON IHEPIHUH.

OO1as xapakTeprcTUKa METO/IOB pacueTa Harpy304HbIX MOTEPh AIEKTPUIECKON YHEPTHH.

. Briussane 3nauenmii koaddunmerTa MomHOCTH U Koddduiuenta GopMbl Ha BEIMYHWHY Harpy-

304YHBIX [TOTEPH IIEKTPUUECKON IHEPTUU.

. PacueTsl Harpy304HbIX OTEPH NIEKTPUUECKON JHEPIUH 110 METOJaM CPEIHUX HArpy30K U ME-TOAY

qHcia YacOB HAUOOJBIINX NOTEPh MOLTHOCTH.

bananc snexkTposHepruu 31eKTpOCEeTeBO OpraHu3aluH.

TexHuueckue noTepu AMEKTPOIHEPTUHU MIPH €€ Nepelade U UX COCTABIISIOIINE.

TexHoornyecKkue noTepy IEKTPOIHEPT UM IIPH €€ MEPENAYE U UX COCTABIISIIOIINE.
XapaKkTepuCTUKA COCTABIISIIOIIUX YCIOBHO-TIOCTOSHHBIX MIOTEPh AEKTPOIHEPTUH IIPU €€ Mepe-aade.
ITorepu xosnoctoro xona TpaHcHOpMaTOPOB M LIYHTHUPYIOIIUX PEAKTOPOB. 3aBUCHUMOCTb OT Ia-
pameTpoB pexuma ceTu. llepcrnekTuBbl yTOUHEHUS.

OTtHOocHTeNbHAS U a0COTIOTHAS MOTPEIIHOCTH U3MEPEHUs deKTpudeckoit sneprun it ICO.
CxeMa MOAKIIOYEHMS CUETYMKa 3JeKTpodHeprur. OOpaboTka MOKa3aHUN HHAYKIUOHHBIX U
JIEKTPOHHBIX CYETYHKOB.
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OneHouyHble METO/bI BbIOOpa 3HAYEHUI HOMHHAIBHOI'O HAIPsDKEHUS JIMHUM 3JIeKTporepenad u
CETEBBIX PAalOHOB.

OKOHOMMYECKAsI INIOTHOCTH TOKA.

OObemM mpoBepKH BBIOPAHHBIX CEYEHUH MPOBOJOB BO3AYIIHBIX M KAaOEIbHBIX JIMHUI 3JIEKTPO-
nepenay.

B03)1y11m1)1e H KaldeJabHbIe JUHUAN JJIEKTponepeIaImn

CaoiicTBa MaTepuaioB IPOBOIOB.

KoHcTpykuus mpoBoAoB B 3aBUCUMOCTH OT IPUMEHSEMbBIX MaTEpPHAJIOB.

KoHcTpykunu npoBooB U TpOCOB (0IHOMPOBOJIOUYHBIE U MHOTOIIPOBOJIOYHBIE POBOJIA).
HopmartuBHas qokyMeHTanus o npoBoAaM U TpocaM. MapKkupoBKa MpOBOIOB U TPOCOB.
OcHOBHBIE XapaKTEPUCTUKH U30ATOPOB. LLIThIpeBbIE H30IATOPHI.

ITonBecHble n30aATOPBL. CTEPKHEBBIE TIOJTUMEPHBIE H30JISATOPBHI.

Jluneitnas apmarypa.

Br160p U301 TOPOB U apMaTyphl.

O6nacTh NpUMEHEHUS OIOoP.

. Knaccugukanus u xapakTepucTuka ormop.

. JIepeBsIHHBIE OIIOPBI.

. Kenez00eToHHBIE OIOPBHI.

. MeTtamm4ueckue Onopsl.

. ATMocdepHble Bo3aelicTBus Ha BJI: Temnepatypa Bo3ayxa.

. AT™MocdepHsbIe Bo3aelicTBUs Ha BJI: BeTep 1 BETpOBBIE HArpy3KH.

. AT™MocdepHble Bo3aelcTBus Ha BJI: BUOparus u riscka npoBoJIOB.

. Harpy3ku Ha poBo/ia U TpOChI: BEPTUKAJIbHbBIE U TOPU3OHTAJIbHBIE HArPY3KH.
. Harpy3ku Ha npoBo/ia 1 TpOCHI: €AMHUYHAS Harpys3Ka.

. Harpy3ku Ha ipoBozia 1 TPOCHI: AOITyCTUMBIE HAMPSKEHUSI B IIPOBO/JIE.

. IlepBoe ypaBHEHHE KPUBOW MPOBHCAHUS MPOBOJIA.

. Onpenenenue cTpessl IpoBeca.

. BeimosiHeHUE TOCTPOEHUM CTPETbI MPOBECa.

. Onpenenenue TSHKEHUM B TOUKaX I0JIBECA IPOBO/A.

. Bropoe ypaBHeHuE KpHBOIl TPOBUCAHUS TTPOBOA.

. 3aBUCUMOCTb MEX]ly BEJINYMHAMU HAIIPSHKEHUH B HAMHU3LIMX TOYKAX M TOYKaX MOJIBECA.
. OnpenencHue JUIMHBI IPOBOJA.

3. Pexomenayemasi jureparypa

boman B.B. OnekrpocnaGxkenue: 2019-08-27 / B.B. bouman. — benropon : ben'AY
nM.B.f.I'opuna, 2019. — 144 c.

Kynpun b.U. DnekTpocHabkeHne TPOMBIIIUICHHBIX TPEANPUATHA: YueOHo-cmpaB.mocoodue / b. U.
Kyapusn. - M. : Tennorexnuk, 2009. - 698 c.

®ponor FO.M. OcHoBHI 351ekTpocHa0)keHus: yueoHoe mocodue / KO.M. ®dposnos, B. I1. [llenskun.
— Cankr-IlerepOypr : Jlans, 2022. — 480 c.

Kynpun B.W. Cucremsl snmektpocHabxkenus: Yueo.mocooue / b. U. Kyapun. - M. : Uzp.uentp
"Axkagemus", 2011. - 350 c.

Cubukun 1O./]. DnekTpocHaOkXeHHE POMBIIIICHHBIX TPEINPUATHNA U YCTAHOBOK : Yueb.mocooue
/ YO. A. Cubukun, M. FO. Cubukun, B. A. Smkos. - 3-e u3z.,qon.u nepepad. - M. : @opywm, 2015.
- 367 c.

DJEeKTPONUTAIOIINE CUCTEMBI U AJIeKTpHueckue cetu : Yueb.mocobue / H. B. Xopommunos [u np.].
- 2-e w3n.,nepepad.u gor. - Crapsiid Ockon : THT, 2015. - 351 c. : un. - bubnauorp.:c.298-300.
Tumodeera O.I1. MaremaTHueckoe nporpaMMHUpPOBaHKE B 33a/1a4ax ymnpaBieHus : Yueb.mocodue /
O. I1. Tumodeena, T. 1. bamamoga, 0. C. baxxanos ; HI'TY um.P.E.Anekceesa. - H.Hosropon :
[b.u.],2013. - 143 c.
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Heknenaes b.H. Dnexrpuueckas 4acTp 31€KTpOCTaHIMN U noAcTaHuui. CripaBOUHbIE MaTepUaJIbl
JUIs KypCOBOTO M JIUIIJIOMHOTO TpoeKThpoBanus : YueO.mocodue / b. H. Hexknemaes, U. II.
Kproukos. - 5-¢ uzn.,crep. - CII6. : BXB-IletepOypr, 2014. - 607 c.

[nefinukoB B.b. DnekTpocHaOXeHUE CHIOBBIX JJICKTPOIPUEMHUKOB II€Xa MPOMBIIIJICHHOTO
npennpustus @ yuyebnoe mocobme / B. b. Ilneitnuko, T. B. Ca3onoBa. — OpenoOypr :
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MOPSIIOK NPOBEJIEHUS BCTYIIUTEJIBHBIX HCIIBITAHUM
NPH NOCTYNJIEHUH B MATUCTPATYPY 10 HANIPABJIEHUIO MOAT0TOBKH MarucTpoB
11.04.04 «2JeKTPOHUKA H HAHOYJIEKTPOHHKA»
Marucrepckas nporpamMmMa «IIpoMbIIJIeHHAS 3JEKTPOHHKA M MHKPONPOIECCOPHANA TEXHHUKA»

1. O0mue TpedGoBaHus

B cootBeTcTBHM C IOKymMeHTamH, yTBepkIeHHbIMU pektopom HI'TY: «IlpaBuna mpuema Ha
o0yuyeHHe 1Mo oO0pazoBaTEIbHBIM MPOTPaMMaM BBICIIETO 00pa3oBaHMs — MporpamMmamM OakaiaBpHara,
IporpaMMaM CIELHAJIUTEeTa, MporpaMMaM Marucrparypbl B Huskeropoackuil rocyaapcTBEHHBIH
TexHuueckuil yausepcureT uMm. P.E. AnekceeBa Ha 2026/2027 yuebnsblii rony, «I[lopsgok npoBenaeHus
KOHKYpCHOTO 0TOOpa B Marucrparypy HMKeropoackoro rocyIapcTBEHHOIO TEXHUYECKOIO
yauBepcureta uM. P.E. AnekceeBa Ha 2026/2027 y4eOHBIN Toa», I MOCTYNAIOMUX B MAarUCTPaTypy
YCTAQHAaBJIMBAETCSl BCTYNUTENIBHOE HCHBITAaHUE B (OpME MEXAUCHUILNIMHAPHOIO 53K3aMeHa 1o
COOTBETCTBYIOIIEMY HAIPABICHHUIO OJrOTOBKU MarucTparypsbl.

BerynurtensHoe uCOBITaHME B BHJE MEKAMCLUUIUIMHAPHOTO SK3aMEHa NPOBOJUTCA B
nUCbMEHHOM (opme. [IpoaoIKUTENTLHOCTS 9K3aMeHa cocTaBisieT 120 MUHYT.

MeXIUCUMIUIMHAPHBIM  3K3aMEeH IMPOBOAMUTCS  COIVIACHO  pACHMCAaHUS  BCTYHMUTEIbHBIX
UCTIBITAHUN, YTBEP)KICHHBIX IMEPBBIM IPOPEKTOPOM — MPOPEKTOPOM IO 0Opa30BaTENbHON
NESITeIbHOCTH, PE3yJIbTaThl 3K3aMEeHa OOBBIIAIOTCS HA CIEIYIOIUI 1EHb.

DK3aMEHAIMOHHBI OWJIET comepKUT 2 (ABa) BOMpoca MO TBEPIOTEIBHOH SIEKTPOHMKE,
BTOPUYHBIM UCTOYHUKAM NTUTaHUs, OCHOBaM NPeoOpa3oBaTeIbHON TEXHUKH, OCHOBAM CXEMOTEXHUKH U
OCHOBaM MHUKPOIIPOLIECCOPHOIN TEXHUKHU.

O1eHKa OTBETOB HA SK3aMEHALIMOHHBIE OMJIEThI OCYIIECTBIAETCS IK3aMEHALIMOHHON KOMHUCCHUEH
B COCTaBE TPEX YEJIOBEK, KOTOPBIE COBMECTHO MPUHUMAIOT PELICHUE O BBICTABJIEHUH OLIEHKU.

Orenka ypoBHs 3HaHUH onpezensiercs o 50-tu 6amibHoN cucteme. JlomyeHHbIMU K YYaCTHIO
B KOHKYpCE CUHUTAIOTCS MocTymnarolue, Habpapiue He MeHee 30-Tu 6asos.

[locne mnpoBedaeHHMs  MEXAMCUMIUIMHAPHOTO  SK3aMEHa  aTTECTallMOHHAs  KOMHCCHS
yCTaHaBJIMBaeT a0COJIOTHOE 3HAYCHHME CIEAYIOUIMX PEHTHHIOBBIX IIOKa3aTeled Mo KaxaoMy H3
KaHJIUJaTOB:
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Z 9 Bups! o1ileHOUHBIX CPECTB E =
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1 Onenka, noJay4yeHHasi Ha BCTYIUTEIbHOM K3aMEHe
) Basnibl 32 nHAMBHYaNbHBIE JOCTHXKEHUS 110 HAIIPABICHUIO MO OTOBKH
(moptdonmo)
Cpennuii 0ann Mo OIEHKaM JUCLHMIUIMH, KypCOBBIX padoT (IIPOEKTOB) U
3 NPaKTUK, BKJIIOYEHHBIX B IPWIOKEHHE K JIOKYMEHTY O BbICIIEM
00pa3oBaHUM U 0 KBaTUpUKAIUU (yMHOMcenHbili Ha 10)

[IpencraBneHue K 3a4MCICHUIO B MATUCTPATYpy (M3 YKCIa JOMYIIEHHBIX K YIaCTHIO B KOHKYPCE)
MPOBOJIUTCS B paMKax KBOTHI, BbIJICJICHHOM Ha KaXXJyl0 IpOrpaMmy MOATOTOBKHA MarucTpoB. KBora
OTIPE/ICIIICTCS MWHCTUTYTOM M3 OOIIET0 KOJIMYECTBA OFOJDKETHBIX MECT, BBIJCIICHHBIX HA JTaHHOE
HarpaBJieHHE MOATOTOBKH MarucTpoB. [1o pesynbTaTam mpoBEeICHHBIX BCTYNMUTEIBHBIX UCTIBITAHUHN 110
KOKJIOH MporpaMMe MarucTparypbsl (OpPMHUPYETCS pPAHKUPOBAHHBIM PEHTHHTOBBIA CHHUCOK (IO
MIPUHITUITY YOBIBAHUS UTOTOBOTO PEHTHHTA).
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BOl'[pOCLI K BCTYNIUTECJIbHBIM HCNIBITAHUAM

TBepIIOTeJILHaﬂ IJEKTPOHUKA

. Knaccuduxanus nHTErpaibHbIX MUKPOCXEM: MOTYNPOBOAHUKOBBIE M TMOPHIHbIE; HA OUIOJISIPHBIX

npubopax u M/II1-3nemenTax; nnppoBbie ¥ aHAIOTOBBIE; MAJIOH, cpeiHeil, 000 1 CBepXO0O0IIBILIOHf
WHTErPaLiH.

[MpuHnun nedcTBUS M CXeMbl BKJIIOUeHUs TpaH3ucropa. Kosdduuument nepemaunm toka. Cxema
BKJTFOYCHHST OMIIOJIIPHOTO TPAH3UCTOPA C OOIIMM IMHUTTEPOM, OOIIUM KOJIJIEKTOPOM, OO0IIeH 0a30id.
Bxonnbie u BerxogHbie BAX OUMOISPHBIX TPAH3UCTOPOB.

[ToneBble TpaH3UCTOpPHI € ympaBisommM p-m nepexonoM, ¢ MJII-ctpykrypoi. Ctpykrypa u
OCHOBHBIE OCOOCHHOCTH, MPUHIIMIT AeUCTBUS, BAX, mapamMeTpsl 1 peKuM 3KCILTyaTalHH.

. OgHoonepannoHHbIe, 3anupaeMble TUpUCTOPbl. CumucTopsl. [lapamerpsl 1 061acTH IPUMEHEHUSI.

OOpatHble CBSI3M B YCWIMTEISIX Ha TpPAH3UCTOpax. Bunmbl oOpaTHON CBSI3M B YCHIIUTENSX.
MeskkacKagHbIe CBSA3H B yCHIINTEISX.

. Knaccmbmcauml 158 06HaCTI/I HpI/IMeHCHI/ISI OCHOBHBIX THUITIOB 63.30BI>IX JIOTUYCCKUX DJICMCHTOB.
. CoctaB, cCXeMOTEXHUKA U MPUHIHUI JeHCTBHs 0a30BbIX Jornyeckux anemeHToB TTJI. OcobeHHOCTH

CXEMOTEXHUKH 3MUTTEPHO-CBs3aHHOM joruku. Cxemorexunka KMOIT u KM/II — tuna.

BTOpH‘leIe HCTOYHUKU NMUTAHUA

. CoBpeMeHHbIE TEeHIEHIUU Pa3BUTHS (PYHKIIMOHATBHOCTH CHIJIOBOM AEKTPOHUKH.
. OCHOBHBIE CBOWCTBA U PA3INYMS APAMETPUUECKUX U KOMIIEHCAIIHOHHBIX CTAOMIIN3aTOPOB.
. [lomynpoBoIHUKOBBIE MPHOOPHI, UCHOJIB3YEMbIE B KaueCTBE PEryIHPYIOMIMX 3JEMEHTOB B LEMAX

MMOCTOAHHOTO U MIEPECMCHHOI'O TOKOB.

. OcHOBHBIE CHOCOOBI PETYJIUPOBAHUS MOCTOSHHOTO HAMpPSOKEHHsT M CIOCOOBl  (hopMHpOBaHUS

BBIXOJHOT'O IEPCMCHHOT'O HAIIPSP)KCHUSA HHBCPTOPOB.

. KauecTBeHHas olieHKa mapamMeTpoB CTaOMIN3aTOPOB HEMPEPHIBHOTO JEHCTBUS U KIIIOUEBBIX.
. OcHOBHBIE y311bl (YHKIIMOHAJIBHBIX CXEM IpeoOpa3zoBaTesiei mapaMeTpoB JIEKTPUUECKON SHEPTUHU, UX

Ha3HA4YCHUC.

. OcHOBHBIE y371bl (YHKIMOHAJIBHBIX CXEM CHCTEM YIpaBleHUs HIpeoOpa3oBaTesiell MapaMeTpoB

AIEKTPUYECKON SJHEPTUU.

. HpI/IHI_[I/IHLI MOCTPOCHUSA JATUUKOB TOKA U HAIIPSKCHUS C raJabBaHUYECKOMN pa3BH3KOﬁ.
. MO[IYHLHI)IG KOHCTPYKIHUH BTOPUYHBIX UCTOYHUKOB IMATAHUA.

OcHoBBI Ipeo0pa3oBaTeIbHON TEXHUKHU

. Knaccugukamus npeobpazoBartesneil 31eKTpHuecKoi SHEPTUH.

. Buasl KOMMyTallMOHHBIX 2J1€MEHTOB. X XapaKkTEpUCTUKH.

. [IpuHuun nercTBus BeIIpsMUTENEH. JlonyeHns npyu aHaause.

. Tpéxdasnas mocToBas cxema BhIIpsiMIICHHS. J(narpaMmbl paOboTHI.

12-a3Hble cXeMbl MOIIHBIX BBITPSIMUTEINIEH.

. CnocoOsI peryaupoBaHus BBITIPSIMICHHOTO HATPSKCHHUS.

. PerynmpoBouHbIe XapaKTEpUCTUKHU YIIPABISAEMBIX BBIIPSIMUTENICH

. JIBoitHO# TpE€X(a3HbI BEIMPSMUTEIH C YPAaBHUTEIHHBIM PEAKTOPOM.

. OnHoda3HbIN BEeHTUIBHBIN HHBEPTOP, BEIOMBIH ceThio. /lnarpaMMel paboThI.

CoBMecTHBIN cr10cO0 yIpaBlIeHUsI PEBEPCUBHBIMH BBITPSIMUTENIMU

OCHOBBI CXeMOTEXHHMKH
MMIyIbCHBIE CUTHAJIBI U UX OCHOBHBIE ITAPAMETPBI.
VYcioBust caMoB0O30YKAECHUS T€HEPATOPOB. PesKUMBI pabOThI TEHEPATOPOB.
LC-renepaTopsl cuHyconianbHbIX Kosebanuil. RC-renepaTopbl CHHYCOMIANbHBIX KOJEOaHuUI.
[IpuHuMns! GopMUPOBaHUS TMHEHHO U3MEHSIOLIUXCS HAIPSHKEHUH.
['enepaTop nua000pa3HOro HAMPSHKEHUS CO cTaOUIM3alMel TOKa 3apsiia KOHJeHcaTopa.
@yHKIMOHAIbHbIE IPE0OPA30BATENN HA ONEPALIMOHHBIX YCUIUTEINAX



7. IlpencraBieHue IOTHYeCKUX (pyHKIM B (hopMe TN3BIOHKTUBHONH HOPMAaJIbHOH (opme.
8. IlpencraBienue Jorudeckux GyHKIUN B opMe KOHBIOHKTUBHON HOpMaJIbHOU (hopme.
9. CriocoObl MUHUMH3ALIUHU JIOTUYECKUX (PYHKIIUIL.

10. DnekTpoHHbBIE YCTPONCTBA HA MHTETPATIBHBIX TaliMepax.

OCHOBBI MUKPONIPOLIECCOPHOI TEXHUKH
. Apxutektypa MUKpo-OBM 1 MUKpOIPOLIECCOPHBIX CUCTEM.
. AcMHXpOHHas paboTa TaltMEPOB/CUETUYNKOB.
. ApXuTeKTypa BbICOKOIIPOU3BOAUTENBHBIX RISC-MUKPOKOHTPOILIIEPOB.
. @aiin peructpos ob1miero HazHaueHus. Peructp X, peructp Y u peructp Z. Ykazatenb creka — SP.
Peructp Bb1OOpa cTpanuisl Z RAM.

. IlpuHIMNIBI MapayuieabHOro BBOAA/BbIBOAA. [IpMHIMIIBI TOCIE10BATEILHOIO BBOIA/BBIBOAA.

. Ilopcucrema mnpepeiBanuii. O6paboTka mpepbiBanuid U cOpoca. Mctounuku cObpoca. Copoc 1o
BKJIFOUCHHIO NTUTaHus. BHemHee ynpaBiaenue copocom. COpoc 1o CTOPOKEBOMY TalMepy.

7. UART - yHuBepcanbHbI aCHHXPOHHBIN Ipuemonepenatuuk. Ilepenaua nannsix. [lpueM naHHBIX.
Peructp nanubix UART. Peructp craryca UART. Peructp ynpasnenuss UART. boxa-reneparop.
Peructp bO/I-reneparopa UART

8. Peructp craryca MukpokoHpoiiepa. O0paboTka mpepbiBaHMA. Peructp Macok BHEHNTHUX
npepbiBaHuil. Peructp ¢uiaroB BHENIHMX TpepbiBaHWiA. Peructp ympaBieHHs BHEUTHUMU
IIPEpPBIBAaHUSIMHU

9. Pexxum mapamnensHoro mporpammupoBanusi. OOO3HaueHHsI CHUTHAJIOB. YCTAHOBKA peXHUMa
nporpaMMupoBanus. O4ucTKa KpUCTasIa.
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3. CmupHnoB 0. A., Coxonos C. B., Tutos E. B. OcHOBbI MUKPO3JIEKTPOHUKHU U
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