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TMMOPAJOK ITPOBEJAEHHA BCTYIINTEJNBHBIX UCIIBITAHMI
NPH HOCTYNJIEHITH B MArHCTPATYPY 10 HANPABJIEHHIO NOATOTORKH MATHCTOR
13.04.02 " DeKTPOIHEDIeTHRE H WIEKTPOTEXHHKA"
maruacrepcexas aporpamma "Iudpossle CHOTEMBI YOPABACHHA 3NEeKTPONPHEBOAOR"

1. O6mue TpeGoBaHus

B cooTBeTCTBMM ¢ JOKYMeHTaMM, YyTBepsKaeHHeiMM pextopom HITY: «lipaBuna npuema B
Huskeroponckuit rocynapctBeHHbll TexHuueckuid yHwpepcuteT uM. P.E. Anekceepan, Meroauueckas
HHCTpYKUMS «O Mopaake NpoBeASHWA KOHKYPeHOro oThopa B MarucTpatypy YHUBEPCHTETay, BCTYNMTENLHbBIE
MCTILITAHUS TTPOBOAATES B BHAE MENCAMCUMNAMHAPHOrD dk3amena Ha DIOKETHbIe MEeCcTa W MecTa ¢ MMOJIHBbIM
BO3MELUECHHMEM 3dTPAT Ha 0By4eHue.

BerynuTe/ibHOS UCTIBITAHWE B BU/E MEKAHCLIMITTMHAPHOTO 3K3aMeHA TIPOBOANTCS B MHUCBEMEHHOH (JopMe.
[TponomxuTensHOCTE JK3ameHa cocTaBnseT 120 MUHYT.

MexnuecuuiiMHapHblf  3k3aMeH MpPOBOAMTCS COTYIACHO PACMHUCAHMIO BCTYMHTENbLHBIX HCOLITAHUIA,
YTBEPXACHHDBIX MMEPBLIM [POPEKTOPOM — TIPOPEKTOPOM 110 00pa30OBATENLHON AEATENLHOCTH, PE3YNbTaThl
aK3aMeHa OOBABASIOTCS HA Cle/y1oUni NeHs.

OK3aMeHALMOHHLIH OWneT coaepkut 2 (aBa) BOIIPOCa Mo (PHINUECKHM OCHOBAM 3718KTPOHHKH, CHIIOBOH
NEKTPOHHKH, CHCTEMAM YITPaBACHWS 3NEKTPOMEXaHIUECKHMH 00BEKTaMH, 3NeKTPHUECKOMY NPHBOJY, TEOPHH
ABTOMATHYECKOrO YIPABIEHHS, OCHOBAM CXEMOTEXHHKY HIIM MUKPOIIPOLECCOPHBIM CHCTEMAM.

OueHka OTBETOB HA IK3aMECHAUMOHHBIC OWIETEl OCYLIECTBISETCS 3K3aMEHALMOHHOH KoMuccHell B
COCTABE TPEX UENOBEK, KOTOPBIE COBMECTHO NMPHHKHMAOT PELUEHHE O BbICTABNEHUH OLEHKH.

Ouenka ypoBHsA 3HaHMiA onpegensercs no S5-tv QannbHoi cucrteme. JonyleHHBIMM K Y4acTHIO B
KOHKYPCE CUMTAIOTCS NOCTYHAOLINE, HabpaBluue He MeHee 3-X 6ansos.

[locne npoBemeHMS MENAWCLMMIJIMHAPHOTO 3K3aMeHa AaTTeCTALHOHHAS KOMHCCHA YCTAHAB/HMBAET
abCONIOTHOE 3HAUEHHE CNEAYIOWHMX PEHTHHIOBLIX TToKazaTeseit Mo KauaoMy U3 KaHIMAATOs:

BHikt OUEHOYHBIX CPEACTR

No
NOKasaTess
AbBcontoTHoe
IHayeHue

Ouenka BbinyckHoH kpannpuxauHonHoR paboTsl

OLeHKa, NoAYYEHHAR HA BCTYMHTEILHOM 3K3aMeHe

2 Bannsl 38 HHAHBHAY&IbHELIE FOCTHEHHA M0 HANPaBNEHHIO MOAreToBKY {MopTdhonio)

3 Cpentuil 6anin No OUSHKAM AHCLMIMNME, KypcoBbiX paBor {NpoexToB) # MpPaxTHK,
BIJIQUEHHLIX B TIPHNOIKEHNE K IOKYMEHTY 0 BeIcLIeM ¢OpasoBaHuil i o kpanudukaumu

[IpejcraBnenie K 3a4HCICHAIO B MATHCTPATypy (U3 UHcia JOIYIIEHHBIX K YUacTHIO B KOHKYPCE)
IIPOBOAMTCS B PAMKAX KBOTHI, BBIIENEHHON Ha KaX(Iylo IporpaMMy IIOATOTOBKH MarucTpos. Ksota
OTIPEAENSIETCS MHCTATYTOM H3 00uero konuyectsa OIOIPKETHBIX MECT, BBIICNCHHBIX Ha JaHHOE
HATIPABJIEHHE MTOATOTOBKH MarucTpoB. [1o pe3ysibTaTaM NPOBEJEHHBIX BCTYIHTENBHEIX HCIBITAHUH 11O
KaKHoM nporpaMMme MarncTpaTypsl (JOpMHUPYETCS pPaHKMPOBAHHBIA pPEHTHHTOBBIR cmucox (1o
IPHHLKITY yOBIBAHHUS HTOTOBOTO PEHTHHTE).

2, BOHpDCBl K BCTYOHTEGABHBEM HCNLITAHAM

PDu3nYecKHe 0CHOBL] JJICKTPOHHKH

. TpaHzucTOpsl BUNONSIpHBIE, [T0JIEBBIE. Y CTPOHCTBO, MPHHIMI AeHCTBHA, XapaKTePUCTHKH.

2. YCTpoicTBO, HA3HAYEHUE, ITPHHIMIT AeHCTBHS OAHOONEPallMOHHEIX THPHUCTOPOB.

3. CraTtHuyecKHe BOJbT-aMIIepHbIe XapkTepucTuk (BAX) cunopod menw u meny yrpaBlieHHUs
OIHOOMEPALMOHHEIX THPUCTOPOB.

4. OnHOOTIEPAllMOHHBIE THPHCTOPEl JHHAMMYECKHE XapaKTEPUCTHKH H CIHOCOOB HX YIYUIICHHA.
Pa3sHOBHAHOCTH THPHCTOPOB.

5. Kackajibl yCHIeHHS MOLIHOCTH. Y CTpoiCTBO, 0COBEHHOCTH paboThl, BpeMEHHEIE JUATPAMMEL.
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6. Onepanmonnsie yeunutenn (OV). Ctpyxrypa. kaaccH(uKkauus, OCHOBHBIE CBOHCTBA.

7. lenepatopsl CHHYCOMHAABHBIX KkonebaHWH. Hasnaucnue, NpUHUMI [JEHCTBHA, CIPYKTYpA,
XapaKTepHCTHKH

8. Crabunu3aTopsl HalIpsDKEHHS. Y CTPOHCTBO, MPUHIMI AEHCTBIS, IPUMEHEHHE,

9. MCTOYHHMKH TOCTOSIHHOIO TOKA. Y CTPOKRCTBO, NPHHLIKI ASHCTBHSA, IPUMEHEHNUE,

10.iMTIyIBCHBIE  YCTPOMCTEA! KOMIIApaTophl. Y CTPOHCTBO, NPHHUIMII ASHCTBHS, XapaKTepHUCTHKH,
BpEeMEHHEIE MarpaMmbl paboThL.

11.MynpTHBHOPATOPEL. Y CTPOMCTBO, MPHHUMI JEHCTBWS, XapaKTePHCTHKH, BPEMCEHHEIE JHATpaMMBl
paboTsL.

12.I'eneparopst NHA0COOPA3HOr0 HANPMKEHHA. YCTPOHCTBO, NMPHHIKIT JEHCTBHSA, XAPAKTEPHCTHKH,
BPEMEHHEBIE JIHArpaMMbl PaboTEL.

13 JJoruueckue snementsl TTJI turios. OcobeHHOCTH, CpaBHHUTENBHAS OLEHKA, MPHHIONI AeHCTBHA
IIPOCTEHIINX JOTHUECKUX 3JIEMEHTOB.

14. KoMOMHAUMOHHBIE JIOTHYECKHE YCTPOHCTBA: CyMMAaTop, Kkomiiaparop., Hasmauenne, NpHHIMI
neHCTBHS.

15.ITocnenoBaTeNPHOCTHLIE JIOTHUECKHE 3MEMEHThl M ycrpoHcTa: R-S - Tpurreper. HasuaueHue,
MPUHLAT JEHCTBUS.

CuoBast 3JeKTPOHHKA

1. Benomele ceTrio npeofpasoBaTelin NOCTOSHHOIO HalpskeHust. HasHaueHue, yeTpoiicTBO, IPUHITHI
JeHCTBHS,  Kiaccu(pUKauus,  CpaBHHUTeNBHAs  omeHka,  (OCHOBHBIE  3KCITYATALHOHHEBIE
XapaKTepucTUKH, SHEPreTHUSCKHE XapaKTePHCTHKH.

2. Tlpomecc xoMMyTalyu B BEeIOMBIX CETBIO IIpeobpa3zoBareNiix. BnHsHHE KOMMYTALHH Ha
XapakTepucTHku rnpecOpasosareneif. OcobeHHOCTH KomMyTanuii B Tpex(as3HBIX MOCTOBEIX
npeobpazoBaTensx.

. ViuBepTOpHEIH peykuM paboThl BEAOMBIX CETHIO Npeobpaszosarenel # ero 0co0eHHOCTH.

4. PepepcHBHBIE BeLOMBIE CeThIO MpeolpazoBatefid. OCHOBHBIE THIIBE, YCTPOHCTBO, [PHHLKAIN
JeffcTEUA, cpaBHuTeNbHAS OLleHKA, CTIOCOOLI YIIPaBICHHS.

. Criocobr1 ynpasnenwust LITATL, xapakTeprcTHKH, CpaBHATENBHAS OLIEHKA.

6. Tpexdasublll aBTOHOMHBIN uHBeprop HarpspkeHHs (AMH). Haswauenwme, ycTpolicTBO, NpHHIHI
HeHCTBHSA, XapaKTePHCTHKH. PEryIHpoBaHue BRIXOIHEIX NapaMeTpoB Ipeodpa3oBareneil 4acTOThl ¢
AWH.

7. Bemomrie ceThio mpeobpazosareny uactorel (TTIUH). Obnacrs npumeHeHus, HazHaYeHHE,
YCTPOHCTRO, IPUHITUIL ACHCTBHS, CIIOCOOD] YIIPABNEHHUS M PErYANPOBAHUS BEIXOAHBIX HAPAMETPOB.

8. Onrodasubiii aBTOHOMHBIM HHBEPTOD HanpsbkeHHs ¢ cuHycoumpansHoi IHHMM. VYcrpo#ictso,
IDHHELAI ASHCTBRA.

9. OcobeHHOCTH HHBEPTOPHOIO peskiiMa paboThl BEAOMEIX CETHI0 TpeobpaszoBaresieii.

10. PesxsM mpepbIBHCTEIX TOKOR BEJIOMBIX CETBIO ITpeodpasosaTeleH.

11. CtocoGBl perymHpORAHTHS BBIXOAHOIO HampspkeHust B IIY cO 3BEHOM IIOCTOSIHHOIO TOKA.
CpasHuTENbHASA OLEHKA.

12. Yerpodicro u npuruun fettetsusa tapuctoproro TTIYH ¢ ectecTBennol koMMyTalet BeHTHIISH.

13. CriocoBrl ynpasnaenust Tupucropasty TITHH.

14. IGBT, yerpo#icTBO, IPUHIUAI paboThl, OTIMYHTENBHBIE OCOOSHHOCTH.

15. Meton ocHopuO# rapMmoHuku. Cyrb Meroja. llpumeHeHue npu ananuze rnpeobpasOBaTeNIbHBIX
yerpoiiers Ha npumepe AMH.
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CHeTeMbI YIIPABJCHHUSI WIEKTPOMEXAHHYECKHMH 00 beKTaMU
1. OAHOKOHTYpHAs CXEMA ABTOMATHIUPOBAHHOTO 3neKkTponpusosa (A2II) ¢ oTpunarensHol obparHoi
cBa3pio (OC) mo ckopoctH. [TOCTPONTE CKOPOCTHBIE XapaKTEPHCTHKH, JaTh OLICHKY HX JKECTKOCTH,
IpHBECTH OOIaCTH UX NPHUMEHEHHS.
. Cucrema ADII ¢ orpunatensHolf OC no cKOpOCTH H OTCEHYKOH 110 TOKY. IIoCTpOHTE CKOpOCTHEIE
XapaKkTepHCTHKH, TATh OLUSHKY HX YKECTKOCTH, NPHBECTH OBNIACTH HX IPHMEHEHHSL.
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3. OnnoxoHntypHas cucteMa ADII ¢ orpuuarensroit OC 110 CKOPOCTH ¥ YIPEXKIAIOIIMM TOKOBLIM
orpagrueHneM. [loACHUTE NPHHIKIT OrpaHHYEHHs TOKA ¢ ITOMOLIBK) “TOKOBOM CTEHKH”, TIPHBECTH
0BnacTs MpUMEHEHHS.

4. OnTuMu3aumMs  KOHTYpa TOKAa SKOPs JABYXKOHTYPHOH cHcTeMbl ADIl ¢ NOAUMHEHHLIM
perynuposanueM napamerpoB. OneHka BAMSHUS BHyTpeHHe# orpunarensuoit OC mo 2J1C mwa
[POLIECCE] B KOHTYPE TOKA.

5. OnTuMH3aIMs KOHTYpa CKOPOCTH OHHOKpaTHO-HHTErpupytouieii crcTeMbl ADIL. OneHka KecTKOCTH
CKOPOCTHBIX XaPaKTEPHCTHK,

6. OnTumuzanusa KOHTYpa CKOPOCTH IBYXKpaTHO-UHTerpupyoiei cxemsl ADI]. OueHka sKeCTKOCTH
CKOPOCTHBIX XapaKkTePHCTHK.

7. Onmumuzanus koutypa JIC aByxkonTypHOH cHeTeMbl ADIL. OleHKa KECTKOCTH CKOPOCTHBIX
XapaKTepHCTHK.

8. ONTHMH3ALKS KOHTYpa TOKa BO30Y:KACHHS CUCTEMBI CTAOUNIH3ALMH TOTOKA JABHIATENS [TOCTOAHHOTO
TOKA.

9. OnTUMH3ALHK KOHTYpA IOJONKEHMS CTATHYECKOH mnosuunonuoi ADIl mna pexuMa Manbix
nepemenien . QueHka omubKy peryJupoBaHHs.

10. Tunel aganrrueHbix cucetem ASTL Tlpenenbhast nepenarodsas (QyHKIHS OSCIOMCKOBOM CHCTEMEI
ADII ¢ curHanbHO¥ caMOHACTPOHKOH.

11.becnonckoBas agantuBHad cuctema ADI[I ¢ nepexmouatommeiics CTpyKTypoi peryasTopos.

12. BapuaHTel ONTHMH3ALHH KOHTYPa CKOPOCTH B OJHOKOHTYPHEIX cucremax ADT],

13.Cuctemer ADII ¢ BEeHTHUNLHLIM ABUTATENeM. PerynupoBanue CKOpOCTH BEHTHIBHOIO IBHIaTelsl.
CxemHas peanuzaliis afalTHBHOIO PEryNsiTOPa CKOPOCTH,

DAEeKTpHYCCKHUIT NPHBOX

1. Mexanuka anextponpusoga (DI} (nmpruBegeHne MOMEHTOR H CHII CONPOTHBIIEHHUS, HHEPIMOHHBIX
MacCc M MOMEHTOB HHepIHM). MexaHWdecKHe XapaKTepHCTHKH iBUraTefiell W MCIOJHHTENbHBIX
MEXaHH3MOB (OOIIHE TTOHSTHS).

2. MexanuuecKkas XapakTEPUCTHKA ABHraTesst MOCTOSHHOTO TOKA C HE3aBHCHMBIM BO3DYMKACHHEM
(AITT HB). Tlyck, Topmosssie peskiMel, pesepc. CrocoOrl peryIHpOBaHus CKOPOCTH.

3. MexaHHueCKHEe XapaKTEPHCTHKH ABHFATENA MOCTOAHHOIO TOKA ¢ NapalieNbHbIM Bo30yXKIASHHEM
(AIIT IIB). Ilyck, TopmosHble peskuMEL, peBepc. Crioco6Bl peryipoBaHust CKOPOCTH.

4. MexaHu4eckne XapaKTepUCTHKH acHHXPOHHOTO aaektpoxsurarens (AM). Ilyck, topmossbie
pexcuMel, pesepe. CriocoBet peryiMpoBaHus CKOPOCTH.

5. Mexannyeckue XapakTepUCTHKM CcHHXpoHHoro snektponsurarens (CI). Ilyck, topmosznsbie
pemumMBbl, pesepe. Criocolsl peryIHpoOBaHHs CKOPOCTH.

6. OcHoBsl TeopuH Harpesa mpurareist. Knaccupuxanus pexxuMoB paboTor. locrosHHas BpemeHu
Harpesa.

7. Beibop momHOCTH IBUTATENS NPH KPaTKOBPEMEHHOM M IOBTOPHO-KPATKOBPEMEHHOM pEXHMax
pPaboTEL

8. Bribop MOIIHOCTH JABUrATEIIS TIPH JUTHTENBHON NEPEMEHHOH HArpy3Ke.

9. PerysmpyeMblii 3NEeKTPONPHBOL TIO CXEME THPHCTOPHBIH mnpeobpaszoparens-gsurartess (TTI-]T).
IIpuHuune! paboTe!, peryaHpoBaHHe CKOpPOCTH, obnacty npuMenenus TTI-I1.

10.PerymupyeMslit 3IeKTPONPHBO] 11O CXeMaM THPUCTOPHEIH perynsrop Hanpsokenus — AJL (TPH-AJT)
H THUPHCTOPHLIH Mpeobpasobartens wacToTsl — ALl (TITU-AD). Tlpyaunne! paboTel, perynmupoBatue
ckopocry, obnacru npumenenus TPH-A u TITY-ALL

11. Ilepexonupie IpOLECCH B 27€KTPONPHBOIAX IOCTOSHHOTO H IIEPEMEHHOTO TOKOB (ypaBHEHHH,
MOCTOAHHBIE BPEMEHH, BPEMEHHBIE 3aBUCHMOCTH ITapaMeTpoR).

Teopust aBTOMATHYCCKOT0 YIPABJIEHHS
1. Kiraccuduxanus cucreM apTOMATHYECKOTO YIIPABASHHUS I10 TPHHIMITAM M BRIAM YIIDABIEHHUS, THIY
CHTHAIIOB, XapaKTePUCTHKH NapaMeTPOB CHCTEMBI B APYIHM NIPH3HAKAM,



2, OcHoBHBIE (OPMEBI TNPEJCTABICHUS MATEMAaTHUYECKOI0 ONMCAHHS CUCTEM AaBTOMATHYECKOIO
YIIPaBICHHUS.

. MeTOE] OIIEHKH KauecTBa CHCTEM aBTOMATHUECKOrO YIPaBIEHHS.

4. Hasnayenue W BH/IbI KOPPEKTHPYIOIIHX YCTPOHCTB B CHCTEMAaX ABTOMATHYECKOTO PEryIHPOBAHHSL
(CAP). Tunosrle nocnenoBaTelbHEIC KOPPEKTHPYIOWIHE YCTPOHCTBA B UX BiMaHue Ha CAP.

5. Tunosbie HACTPOHKH NHHEHHBIX CHCTEM ABTOMATHYECKOrO PETYNHPOBAHHMA - MOAYIBHBEIH o
CHMMETPUYHEIH ONTHMYMEL

6. OnepaTopHele, BPEeMEHHBIE M YACTOTHBIC XaPAaKTEPUCTHKH TUIIOBLIX HHHAMHYUCCKHX 3BEHBER
HENPEPBIBHOTO NEHCTBHSI.

7. MeToqp! pacyueTa YCTaHOBUBLIKXCS PEKUMOB B THHEHHBIX CHCTEMaX aBTOMATHUECKOrQ YIIPARNCHHUS.

8. Ofwas MoCTaHOBKA 334K CHHTE3a ONTHMATBHON CHCTEMBI YIIPaBACHHUA.

(8 )

OCHOBLI CXeMOTEXHHKH
1. Ofiwme cBeAEHB TIO CHCTEMAM YTIpaBIeHHs (aHATOrOBBIE H AHCKPETHBIE), OBNACT: MPHMEHEHHS,
2. AnreOpa noruxu. ObiKe CBEAEHE, 3aKOHEL
3. [lpaBnia nocTpoeHus cXeM HAa KOHTAKTHOMN M GeCKOHTAKTHOM SIeMEHTHON 6a3e 110 ypaBHEHHSIM
anredpsl NOruKKH. MeToAp! pUBENEHNS TOTHYECKHX YPaBHEHHH K HCIONB3yeMoit snieMenTHOH Gase.
4. Meron uuxnorpamm. OB00INEHHEIR anropuT™.
5. Wcnonp3oBanne g4eKH NaMsTH JULSL CHHTe3a ypaBHEHME anrefpel noruxu. Pemenme 3amad ¢
MCMONE30BAHHEM IIPOMEIYTOUHOIQ CHTHANIA,
6. ANropyUTM CHHTE3a BPEMEHHBIX CXEM.
7. Jloruueckue anementst Ha MOTT-Tpansucropax.
8. Cxemorexnuka TTJI.
9. Cunres npeofpasopareneit KoJa Ha ocHose Jennpparopa. CeMUCETMEHTHBIH HHIAHKATOD.
10.2nementsl ¢ Tpema coctosuuamu (TTJI, KMOIT). CxemoTexunka. [IpuMeHeH1e.
11. AcunxporHbl cueTdnk. CxemHas peaymsaws. [puumun geficTeus. JJOCTORHCTBA H HEJOCTATKH.
12. llpumenenre TPHITEPOB B KAYECTBE CXeM MOJABNeHHs npeGesra KOHTAKTOB M CHHXPOHH3aTOPa
HMITYJIECOB.
13. Hdemynerunnexcop. [lpumuun paGorter. CyWmHOCT BPEMEHHOIO MYJIBTHILIEKCHPOBAHHMS.
AHanorossIl MyNBETHILIEKCOD/ AEMYJIBTHILIEKCOP.
14. IlporpammMupyempli noruueckufi KonTponnep. HasHaueHwe, npuHIHI pabOTEl, KIacCH(UKALIHI
BXOLOB/BBIXOJOB.

MHKponpoueccopHbIe CHCTEMBI
1. ApXuTeKTypa MEKPONPOILECCOPHBIX cHCTeM. THIThl MHKPOIPOLUECCOPHEIX CHCTEM.
2. DyHKUMH Y37I0B MEKpONpoLeccopa (apu(hMETHKO-TOTHYECKOS YCTPOHCTBO, CXeMa YIPaBNEHHs
BBIOOPKOH KOMaH[, CXeMa YIIPaBleHHs NPEPHIBAHHAMY, CXeMa YIpPaBIeHHS NPAMBIM JOCTYIOM K
NaMsATH, TIOTHKA YIPaBACHUS, PErHCTD IPH3HAKOB),
. unnas cTpykTypa cBsze. CHCTeMHAs MAarucTpalb MEKPOTPOLECCOPa.
. PexxuMer paboThl MUKPOTIPOLIECCOPHOH CHCTEMEL
. OyHKIMA TaMATH MEKPOIIPOIIECCOPHOIT cicremsr, [laMaTh AJs CcTeka.
. ObpaboTka npepeiBaHKi MHKPOIIPOIECCOPA.
. ITopTel BBOAA/BEIBOAE MUKPOKOHTPOILIEPA.
. CtpykTypa MonyJisi TaliMepa/cueTuHKa.
. CTpyKTypa KaHAJIOB BBIXOLHOTO CPABHEHMS H BXOAHOIO 3aXBaTa TaiMepa.
10. Monyne ALIIT MEKpOKOHTpOIIEDA.
1 1. MeTozp! afpecarniuy onepanioB MUKPONPOLECCopa.
12. MusuM#3alns 9HepronoTpebneHus B MUKPOKOHTPOIIEPHLIX CHCTEMAX.
13. Anmaparmele cpencrsa  ofecnedeHHs HaIexHOH pabOTBl MHKPOKOHTPOIEPOB  (cxeMa
(opmupoBanust curaaga cOpoca, 0K JeTEKTHPOBAHIS TOHIKEHHOIO HANPAKEHHS TIHTAHHS).
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3. PexomeHnayemast Jurreparypa



1. ®ponos IO.M. Perymupyemsili acHHXPOHHEIH 31eKTponprBoy @ Yueb.mocobue / HO.M.
®ponos, B.I1L [lendxun. - 2-e u3g.crep. - CI16.; M.; Kpacuomap: Jlans, 2018. - 462 c.

2. Cmupuos A.IO. Dnexrponpnsoic OECKOHTAKTHBIMH CHHXPOHHBIMM IBHTATENSAMK [;
Yueb.nocobre / AFO. Cyupnos, A B. IHapos; HI'TY um.P.E.Anexceesa. - H.Hogsropon, 2017. - 193 ¢.

3. Cmupnos 10.A. OCHOBE MHKPOTEKTPOHHKH M MHKDOIPOLECCOPHOH TEXHHKH: y4eGHOe
nocofue / FO.A. Cuupnos, C.B. Cokonos, E.B. Tutos — 2 usx., ucnp. CI16.; M.; Kpacropap : JTaup,
2013. - 496 c.

4. Cwmupros 10. A, Coxono C. B., Tmroe E. B. OCHOBE MHKpPOIIEKTPOHHKH K
MHUKPOIIPOIECCOPHOH TEXHUKH. YueOnoe rocodue, Mzmarenscrso "Jlans". 2021. — 496 ¢.

5. Kyuep, [1. A. OCHOBBI IPOMBIIIIEHHOH 31eKTPOHKKH | ydebroe nocobue / I, A. Kymmuep.
— Musrcx: PUIIO, 2020. — 268 ¢.

6. Anmyuun A.C. CucTeMEBl YIDaBiCHHS O5AEKTPONPHBONOB: YUeOHHK I By30B- M.
Uznarensckuii mom M3MU, 2015, -373 ¢.

7. MukpokonTposteps! AVR. Tlpaxrukym i1 HaunHaommx © Yue6.nocobue / B, 5. Xapros. -
2-e u3m. uenp.u aom. - M. : MI'TY um.H.3 . Baymana, 2012, - 280 ¢.

8. MuxponponeccopHsle cucTemsl @ Yue6.nmocodue / B. S Xaptos. - 2-¢ u3m., Henp.u aom. - M,

Wapuenrp "Axanemua”, 2014. - 368 c. : un - (Brcmee ofpasopanue.Baxanaspuat). -

bubsmorp.:c.364-365.

9. Kanawnnkos B.J. Dnexrponnka u muxponpoueccopuas texunka / B.M. Kamammukos , C. B.
Hedenos; nox pen. I'.I". Paunesa —M. : Vzparensckuit uentp «Axagemus», 2012 — 368 c.

10. I'ycen B.I". Onextposnka ¥ MUKponpoueccopHas Texuuka: Yuetuuk / B.I'. I'ycer, FO.M.
['ycer — 4-oe uzn., pon. — M.: Beicin, k., 2006. — 799 c.

11. bykpees N.H. MukpoanexTpoHHBle cXeMbl Tuporsx yerpoiicts / MLH. Bykpees, B.U.
I"opaves, 5.M. Mancypos — 4-oe u3z. nepepab. u gon. — M.: Texnochepa, 2009. — 709 c.

12, Cunosas siekTponnka: Yued. mocobue mist 6axanaspos/ ['.C.3UHOBLEE. — 5-¢ U3, HCIID. U
aomn. — M.: IOpaiit, 2012, — 668c.

13. OcHoBrl cunosol anexrporuky: Yueb. nocobue / I".C.3unoBLeB, — 4-€ H31., HCOp. U AOI. —
Hopocubupek : Man-so HI'TV,2009. — 671c.

14. [Nonynposoanukosas cunosas anexTponuxa/ A M.Benoye, C.A Ebumenxo, A.C. Typuesuu.
— M.: Texnocdepa, 2013. - 216c.

15. Huxynuu E.A. OCHOBEI TEOPHU aBTOMATHYECKOTO YIIpasneHus. UacTOTHRIE METOLL! aHATH3A
u cuHTesa cucreM. CI16.: BXB- [MerepOypr,2015.

16. Bynxue A.E. ABTOMATHYIECKOE PeryIupoOBanie 3HeproycTanoBok. M.: Mam.nom MDM,2009

17. 3abpoann FO.C. [IpoMelnutennas snekTpoHika, — M.: AnbsHe, 2008, — 496¢.

18. DnexkTpoHUKA M MHKpOIpoLeccopHas TexHuka : YueBuux / B. M. Kamamnuukos, C. B.
Hedenos ; Ioa pen.I T .Panuena. - M. : Map.uentp "Axanemus", 2012. - 368 c.

19. Onumenko I'.5. Teopus amexrtponpupoma: Yuebuux/ I'B. Onumenko — M.:000
«O0pazopanue 1 Heenemoranue», 2013, —352 ¢,

20. Huxurerko ['.B. DneKTpoNpHBOL TPOU3BOACTBEHHEIX MEXAHH3MOB | Yueb.nmocobue / . B.
Hukurerko. - 2-e w3, uenp. u gom. - CII6.; M.; Kpacuoaap : Msnarensctso «Jlauey, 2013. - 208 c.

21. Onuwenko I'.b. Dnexrprueckuii npusox: Yuebuur/ I'.B. Onuinenxo — M.: «Axanemusy ,
2006. —288c.

INOPAJOK ITPOBEJEHUSI BCTYIIUTEJIBHBIX UCTTBITAHWIA
PR MOCTYNJIEHHH B MATHCTPATYPY [0 HANPABJIEHHIO NIOAT0TOBKH MAIHCTPOB
13.04.02 «JeKTpoIHepreTHKa ® 3JeKTDOTeXHHIKAY
MATHCTEPCKASA OPOrpaMMa «ABTOHOMHBIE WIEKTPOTEHeDHPYIOLHE KOMILIEKChD)




1. O6umue TpeGoanusn

B cooteercTBMM ¢ pokymenTamM, yTeepxkaeHHbiMM pekropom HITY: «[lpaeuna npuema B
Hwxeropoacknit  rocynapcTBeHHbIH  TeXHUUYeCkWi  ynusepcuTeT wumMm. P.E.Anexceesan, MeToguueckas
uHCTpYKUKs «O nopsake NpOBEAeHH KOMKYPCHOr0 0T60pa B MarucTparypy YHUBEPCUTETaY, BCTYIIHTEAbHbIE
MCIILITAHHS POBOAATCH B BUAS MEXAMCUHMIAMHAPHOFO 3K3aMeHA Ha OIOMKETHBIE MECTa W MecTa ¢ MOAHBIM
BO3MELLEHHEM 3aTpaT Ha obyueHHe,

Berynurennnoe HenbiTaHUE B BUAC MENANCUHITHHAPHOTO 5K3aMEHA TPOBOLHTCA B THCLMEHHOH QopMe.
[lpoaoniuTenbHOCTh 3K3aMeHa coctapmnseT 120 MUHYT.

MERIUCUMIAUBAPHBIA 3K3aMEH [IPOBOAMTCS COMIACHO PACTIHCAHHIO BCTYMHTENbHBIX HCLITAHHHA,
YTBEPKACHHBIX MNEPBLIM [IPOPEKTOPOM — MPOPEKTOPOM 10 O0pasoBaTENbHONW AEATENBHOCTH, Pe3yNbTaThl
dK3aMeHa 0OBABANIOTCS HA CNELYIOWMH AEHD.

JK3amMeHauHOHHbIH Gunet comepuT 2 (Asa) Borpoca 1o (PU3HUECKHM OCHOBAM D1EKTPOHHKH, CUIOBOM
DIEKTPOHHKH, CHCTeMaM YAPABISHHUA JTEKTPOMEXAHHUECKHMY ODBEKTAMHU, JNIEKTPHUECKOMY TIPHBOLY, TEOPHH
ABTOMATHYECKOrO YIPABJICHHSA, OCHOBAM CXEMOTEXHHKH HIIH MUKPOMPOLIECCOPHBIM CHCTEMAM,

OueHka OTBETOB Ha IK3aMEHALMOHHBIE GMIIETBI OCYLUECTBISETCS 3K3AMEHALIMOHHON KOMHCCHEH B
COCTABE TPEX YESIOBEK, KOTOPbIE COBMECTHO NPHHUMAIOT PELIeHHE O BRICTABASHHH OLEHKH,

Ouenka yposHa 3nauni onpeaenserca no 5-vu Gamnbhoil cucteme. JONYWIEHHBIMH K YYACTHIO B
KOHKYPCE CHMTAOTCA NOCTYy alne, Habpasiue He Menee 3-x Gannos.

Tlocne npoBefeHHA MEWMCUMNAWHAPHOIO JK3aMEHA aTTECTALMOMHAN KOMMCCHMS YCTaHABIMBACT
abCoIOTHOE 3HAUEHHE CRELYIOWHX PEHTHHIOBBIX OKA3ATENEH 10 KAMIOMY M3 KAHIUAATOB:

Bunbl 0ueHOUHBIX CPENcTB

floKasaTens
ABcomoTHoE
3HAYEHHE

OneHka BeMYCKHOH KBANH{HMKALUNOHHOR paloThl

OueHKka, Nnosy4YeHHas Ha BCTYTHTENbHOM 3K3aMEHE

basuibl 38 MHAMBUAYANbLHBIE AOCTHKEKHA N0 HAMPABNIEHHIO MOArOTOBKH (opThOoNHo)
Cpeannit 6211 no oueHkam IMCUMTIIMH, KYPCOBbIX paGoT (NPOEKTOB) KW APAKTHK,
BKIIO4YSHHBIX B IPHAGIKEHNE K A0KYMEHTY O Bbicluem 00pa3oBakuu i O KBakHhHKalIH

[

Wl

IpescTaBnenye K 3a4uC/IEHHIO B MATHCTPATYPY (M3 YHCIIA JOILYIIEHHBIX K YIaCTHIO B KOHKYPCE)
TIPOBOJHUTCA B PAMKAX KBOTLI, BBIAGNEHHOH Ha KaX(AyrO [IPOrpaMMy MOAFOTOBKHM MarucTpos. KsoTa
ONMpEAeNsIeTcss KHCTUTYTOM M3 00MIero KoinuecTBa OHOMIKETHBIX MECT, BBIICTCHHBIX HA KAHHOE
HANPABJICHUE NTONIOTOBKH MarucTpos. [1o pe3yapraTtaM MpOBEIEHHBIX BCTYIHTENLHBIX UCIBITAHHIT 110
KaXOOH mporpaMMme MAarucTparypel (OPMHPYETCA pPaHXKHPOBAHHEIN pPEHTHHIOBBIN CHUCOK (11O
NPHHUHIY YOBIBAHUSA UTOIOBOIO PEHTHHTA).

2. Bonpockl K BCTYNHTENLHBIM HCIBITAHUAM

Du3HYMecKHe 0CHOBLI JJIEKTPOHMKH

16.TpansucTOpb OHIONAPHEIE, ITONEBIE, Y CTPORCTRO, IPHHLIUI AEHCTBUS, XaPaKTEPHCTHKH.

17.YcTpolicTBO, HazgaueHHe, IPHHITMIT NeHCTRHS OqHOOIEPAHHOHHEIX THPHCTOPOB.

18. Cratiueckue BoNb-amIlepHple XapakTepucTHKM (BAX) cuioBoil menw W uemu ynpapneHHs
OJIHOOTIEPaLlMOHHEIX THPHCTOPOR.

19.0xH00nepaHORHpIE THPHCTOPE! JHHAMUYECKHEe XapAKTEPHUCTHKA M CIIOCOOHl HX YITyULICHHS.
Pa3sHOBHIHOCTH THPHCTOPOB.

20.Kackapst yeunenust MOIIHOCTH, Y CTPOHCTBO, 0COBEHHOCTH paboThl, BpeMEHHEIE JHATPAMMBI,

21.Onepanvonnele yeunurend (OY). CTpykTypa, Knaccu(pHKalns, OCHOBHEIE CROHCTEA.

22 I'eneparopbl  CHHycomfanbHeix kojieGanui. HasHauenue, npuHUMN JAEHCTBHA, CTPYKTYpa,
XapPaKTePHCTHKH

23.CrabuM3aTopB! HANPSDKEHH. Y CTPOHCTBO, IPUHIMN ASHCTBHSA, IPYMEHEHHE.



24 VICTOYHUKH TIOCTOSHHOTO TOKA. Y CTPOMCTRO, IIPHHLHUI AeHCTRHS, IpUMEHEHHE,

25.MnynbcHble  yCTpo#cTBa: KOMIAparophl. YCTpOHCTBO, NPHHLHI ACHCTEHS, XApaKTEPHCTHKH,
BPEMEHHBIE NHarpaMMsel paboTLl.

26.MynpTHBHOpATOPBI. YCTPORCTBO, IPHHUMI AEHCTBHSA, XAPaKTEPUCTHKH, BPEMEHHEBIE JTHarpaMMbl
padboThL

27.I'eHepaTopsl UI006PA3HOIO HANPSDKEHHS. YCTPOHCTBO, NMPHHIMI ASHCTBH, XapaKTEPUCTHKH,
BPEMEHHBIE AHArpaMMbl paboThl.

28 Jlornueckue snementsl TTJI turmos. OcoBeHHOCTH, CPABHHTENBHAS OLEHKA, NMPHHIAL AeHCTRUA
IPOCTEHLUMX JIOTHYGCKHX 3JIEMEHTOB.

29.KoMOuHAUMOHNEIE JOMHYECKHE YCTpOHCTRA: CyMMaTop, kommaparop. HasmaueHue, npuHumn
[EeHCTBHA.

30.ITocnenoBaTensHOCTHEIE JIOTHYECKHE JJEMEHTBI M ycTpolicTBa: R-S - TpHrrepel. Hasnauenwue,
MPHUHIHI JeHCTRHS.

CuHit0Bas 3J1eKTPOHHKA

16.Beniompie CeTLIO Mpeofpa3oBaTey TIOCTOSHHOrO Halpserns. Hasnaverue, YCTPOHCTBO, MPHUHIHIT
ACHCTBHS,  KNACCH(HKALUMS,  CDaBHUTENbHas  OleHkd. OCHOBHEIE  3KCIUTYATALMOHHBIE
XapaKTePHCTHKH, SHEPTETHUECKHE XAPAKTEPHCTHKH.

17.1lpouecc xoMMyTaMM B BeOMBIX CeThIO TpeobpasoBareliisx. Brusmue KOMMYTALHK  HA
XapaKkTepHCTHRH  Mpeobpasosarenel. Oco0eHHOCTH KOMMYTAUui B Tpex(asHbIX MOCTOBBIX
1peodpa3oBaTensx.

18.MuBepTopupli pexuM paGoThl BEAOMBIX CETBIO MpeobpazoBaTenecii ¥ ero 0co6eHHOCTY.

19.PepepcuBhbie  BenoMble ceThio Mpeobpasosares. OCHOBHLIE THITEL YCTPOHCTBO, IIPHHIHII
ACHCTBHS, CPABHHUTEJIBHAS OLIEHKA, CTIOCOOD! YIIpaRIeHH A,

20.Crioco6er ynpasnennus LHTT, xapakTepucTuKy, CpaBHETENbHAS OLEHKA.

21.Tpex(asnpili aBToHOMHBIH WHBEpTOp Hanpskenus (AMH). Hazmauenue, YCTPOHCTBO, NPHHIHI
JEHCTBHS, XapaKTePUCTHKH. PErynHpoBaHHE BEIXOAHEIX NAPaMETPOB IIpeodpazoBarene YacToTH ¢
AWH.

22.Benompie  cetpio mpeofpasosaresn wactotel (TITUH). O6nacte npumesxesus, HA3ZHAUCHHE,
YCTPOHCTBO, IPHHLMN AeHCTBYS, CTIOCOOE! YIPARJIEHHS U PETYITHPOBAHKS BEIXOMHEIX napaMerpos.

23.0nuoasHbll aBTOHOMREIA WHBEPTOP HANDMKEHMS C CHHYCOMmanbHoil LM, Yerpotictro,
IPHHITHIT ASHCTBUSL.

24.0c06eHHOCTH HHBEPTOPHOFO PEXKUMA pabOTHl BEIOMBIX CETHI) npeodpaszosarenei.

25. PexxuM TIpephIBHCTHIX TOKOB BELOMBIX CETHIO TpeofpasonaTeneii.

26. Cnoco6bl  peryHpoBaHT sl BLIXOMHOrO HampsokeHwss B 11U €O 3BEHOM IOCTOSHHOIO TOKA.
CpaBHUTENBHAS OLIEHKA,

27. Yerpo#eTBo B IpHHIHMN neficTers THpucTopHoro TITUH ¢ ecrecTBeHHOM KOMMyTalHeH BeHTHCH.

28. CrocoOr! yrpasnenus tupuctopusiva TTTYH.

29. IGBT, yerpoitctso, NpuHUun paBoTsl, OTAHYHTETLHbE 0COOSHHOCTH,

30. Meton ocuosrol rapmonukd. Cyrs MeToma. [IpumeneHue IpH ananuse npeobpazoBarelbHLIX
YCTPOHCTB Ha rpumMepe AMH.

CucremMb! yNpaBieHHun YIEKTPOMEXaHHYECKHMH 00BeKTAMH

14.0/1HOKOHTYPHAA CXeMa ABTOMATH3HPOBAHHOTO 3MeKTponprEca (ASIT) ¢ oTpHuaTeNsHOM ofparHoi
cea3ero (OC) 1o cxopocTu. [TocTpouTs CKOPOCTHBIE XapaKTEPHCTHKH, [aTh OLEHKY HX JKECTKOCTY,
IPHBECTH ODNIACTH UX IPHMEHEHHS,

15.Crcrema ADII ¢ orpumarenbioit OC 0 CKOPOCTH M OTCEUKOR 110 TOKY. IlocTpouTh CKOpPOCTHLIE
XAPAaKTEPHCTHKH, NATH OUEHKY X YKECTKOCTH, IPUBECTH OONACTH HX IPHMCHEHHMS!.

16.0nHokonTypHas cucrema ASIT ¢ orpunarensuoif OC 1o CKOPOCTH M YIPENAAIOUIHM TOKOBBIM
orpaHuyeHHeM. [[OSCHHUTL IPUHLKI OFPAaHIYEHHS TOKA C TOMOLIBIO “TOKOBOH CTeHKH”, NPUBECTH
00J1aCTh IPUMEHEHHS.



17.0nTUMH3ALES  KOHTYpa TOKAa SIKOpS ABYXKOHTYpHOH cucremsl AS3Il ¢  mogunHeHHBIM
perynuposanneM napamerpos. OueHka BAHAHHA BHyTpeHHeH oTpuuarenssoit OC mo 3C wua
TIPOLIECCH] B KOHTYPE TOKA.

18.01TIMHU3AIHI KOHTYPA CKOPOCTH OJHOKPATHO-HHTErpupyrome ciucrembl ASTL OueHka »KeCTKOCTH
CKOPOCTHBIX XapaKTEePHCTHK.

19.0nTuMu3aLds KOHTYPa CKOPOCTH ABYXKpaTHO-HHTerpupyromei cxembl A2I1. Ouenka sxecTKOCTH
CKOPOCTHBIX XapaKTePHCTHK.

20.0mrumuzanus koutypa DJC asyxxonutypHoil cucreMbl ADIT. OueHka JKeCTKOCTH CKOPOCTHEBIX
XapaKTePHCTHK.

21.0nTHMHE3AIMS KOHTYPa TOKA BO30 Y GIeHNs CHCTeME! CTA0RNHM3aUH TOTOKA JBUTATENs IIOCTOSIHHOTO
TOKA.

22.0nTuMK3anMA  KOHTYpa MNONOMKEHHS CTATHYECKOH noszunuoHHol ADIl i pexuma Manblx
nepememenuit. OneHnka olHOKH PEryIHpOBaHM.

23.Tunsl agantueeex cuctem ASIL [lpepensnas nepenatounas QyHKIMs OECIIOMCKOBOH CHCTEMBI
ADII ¢ curHanpHOH CaMOHACTPORKOH.

24 Becnorcxosas agantubHas cuctema A1 ¢ nepexmodaroiieics CTPYKTYPOH perynsTopos,

25. BapuadThl OIITHMH3AINHA KOHTYPa CKOPOCTH B OJHOKOHTYPHEIX cuctemax ADIL

26.Cucremer ASI] ¢ BEHTHJILHBEIM HBHTATeNeM. PerynupoBaHye CKOPOCTH BEHTHUIBHOTO IBHIaTeNsl.
CxeMHas peajii3anus alanTHBHOTO PEryNsaTopa CKOPOCTH.,

Quiekrpuueckuii IPHUBOI

12 Mexanuka snextponpueosa (211} (npusejeHre MOMEHTOB M CHJI COIPOTHBACHHS, HHEPLUHUOHHBIX
Mace M MOMEHTOB HHEpHHH). MeXaHHYecKMe XapakTepUCTHKH IBHIaTelAcH M HCIIOIHHTENBHBIX
MeXaHH3MOB (00IIHe TTOHATHI).

13.MexXaHHYecKas: XapakTepuUCcTHKA IBHTATENs TIOCTOSHHOIO TOKAa ¢ HE3ABUCHMBIM BO30YKIEHHEM
(1T HB). ITyck, TopMo3HbIe peixuMbl, pesepc. CIOCOOE! peryTHPOBAHMS CKOPOCTH.

14.Mexaguueckie XapaKTEpHCTHKH ABUIATENs [IOCTOSHHOIO TOKAa ¢ Hapa/ule/bHBIM BO30yImKIEHHEM
(OTIT I1B). [Tyck, TopMo3HBIe peikumbl, pesepc. CrIoco0r! PeryNHpOBaHHL CKOPOCTH.

15.MexannyeckHe XApakTepUCTHKH acHHXpoHHOro oanmekrpopsurarens (AJl). Ilyck, TopmozHbe
pexuMeL, pesepc. Croco0hl peryIHPOBARHs CKOPOCTH.

16.MexaHHUeCKHe XapaKTepUCTHKH CcHEXpoHHOro osnexrpoxsurartens (CH). Ilyck, TopMosHble
PeKUMEL, peepc. CrocoOsl peryIMpoBaHus CKOPOCTH.

17.0cHoBEl TeopuH Harpesa aeurarens. Kraccuduxamus pexxamos paboTel. [TocTosHHan BpeMeHH
Harpesa.

18.Beifop MOIMHOCTH IBHTATENS NPH KPATKOBPEMEHHOM M IOBTOPHO-KPATKOBPEMEHHOM DEKHMaXx
paboTEl.

19.BLI60p MOIHHOCTH ABHIaTelIs NP JUIHTENBHOM EPEMEHHOH Harpyske.

20 PerynupyeMblii 3IEKTPONPHBOL 10 CXeMe THPHCTOPHEIN mnpeobpazopaTens-gsuratens (TII-I1).
[TpuHuMITE! PAGOTEL, PErYTUPOBAHHE CKOPOCTH, o0sacTi npumenenus TII1-1.

21.Peryaupyemsiil 2AeKTPONPHBO IO CXEMAM THPHCTOPHBIH peryisaTop Hanpmxenus — AJL (TPH-AJ)
1 THPHUCTOPHBIA nipeobpasosatens yacToThl — Al (TTTU-AMT). Hpusiune: paboTe!, peryIHpoBane
cxopocty, obnacty npumenenns TPH-AJ u TITY-AL

22. IlepexonHbie MPOLECCHl B MIIEKTPONPHUBONAX IOCTOSHHOTO M NEPEMEHHOIO TOKOE (YPaBHEHU,
I0CTOSIHHBIE BPEMEHH, BPEMEHHBIE 3aBHCHMOCTH [1aPaMETPOB).

Teopust ABTOMATHYECKOr0 YIPABJIEHUS
9. Knaccu(puranus CHCTeM aBTOMAaTHUECKOTO YIPABJIESHHS TI0 IPHHIUITAM W BHAAM YIIPABICHUS, THITY
CHIHAJIOB, XaPAKTEPUCTHKH I1APaMeTPOB CHCTEMBI H APYTHM NPH3HAKAM.
10.0cHoBHBle  (DOPMBI TPEACTABJICHHS MATEMATHUIECKOTO OMNMCAHMS CHCTEM AaBTOMATHYECKOrO
YIIPaBICHHL.
11.MeTojb! OLIEHKHA KaueCTBA CUCTEM aBTOMATHYECKOIO YIIPABIIEHHUS.



12.Haznauensne H BHAB KOPPEKTHPYIOMMX YCTPOHCTB B CHCTEMaX aBTOMAaTHYECKOIo PeryIupOBaHHs
(CAP). Tumopsie nocaen0BaTeNEHEIE KOPPEKTHRYIOIIHE yeTpolicTea i ux BiusHue Ha CAP.

13.TuroBele HACTPOMKY NHHEHHBIX CHCTEM aBTOMATHYECKOTO PETYIMPOBAHMSI - MOJAYNBHBLIH U
CUMMETPUYHBIT ONTHMYMEL

14.0OrneparopHele, BpeMEHHBIE ¥ YACTOTHBIC XapaKTePUCTHKH THIIOBBIX IHHAMHUYECKHX 3BEHBEB
HETPEPEIBHOTO ACHCTBUI,

15.MeToas! pacyeTa YCT@HOBHBIIMXCS PEICUMOB B JIMHEHHBIX CUCTEMax aBTOMATHYECKOTO YIIpaBACHHU.

16.06mmas NOCTAHOBKA 380Ul CHHTE3d ONTHMANEHOH CHCTEMBI YIIPABICHHS.

OCHOBBI CXEMOTEXHHKH
1. OGwmre cpelleHbsl 10 CHCTEMAM YITPABJICHUS (aHATOTOBLIC U JUCKpeTHEIe). OOMacTh IpHMEHEHHI.
2. Anrebpa oruku. O0uiue CBe/IeHbs, 3aK0OHbL
3. TlpaBuna MOCTPOEHHUS CXeM Ha KOHTakTHOH H OeckonTakTHOH 3neMeHTHOH 6ase o ypaBHEeHHIM
anreOphl TOTHKH. MeTONE! NPUBEICHN JOMMYECKUX YPABHEHHH K HCIOIB3YEMOH 37IeMEHTHOM baze.
4. MeTon uuknorpaMM. O600mEeHHEIH anrOpHTM.
5. McrnionpaoBanue sSUSHKE aMsITH Ut CHHTE3a YPAaBHEHHH anrebps! Toruku, Penernue 3anad ¢
HCTIONB30BAHMEM [POMEIKYTOWHOTO CHTHANA.
6. ANTOPUTM CHHTE3a BPEMEHHBIX CXEM.
7. Jlormueckue aneMeHTh! Ha MOII-Tpan3ucTopax.
8. Cxemorexuuka TTJI.
9. Cunres npeodpaszoraTeneil Koaa Ha 0cHOBe nemndparopa. CeMHCErMEHTHBIA HHIUKATOP.
10.20ementst ¢ Tpemst cocroanuamu (TTJI, KMOIT). Cxemorexnuxka. [lpnmenenne.
11. AcuaxponHsli cueTunk. Cxemnas peannsauud. [puroun petictaus. [Ipsamoro u obpartHoro cuera.
[To monymio n. JIoOCTOHHCTBA M HEAOCTATKH.
12. ITpumeHenne TPUTTEPOB B KaUeCTRE CXeM TOAaBIeHHs Apefesra KOHTAKTOB H CHHXPOHHU3ATOPA
HMITYJILCOR.
13. Hemymsrrimexcop. Ipuruun paboTol. CyIIHOCTE BPEMEHHOI0 MYIBTHIIIEKCHPOBAHHUA.
AHANOTOBBI MYJIBTHILIEKCOR/ HEMYJIETHTITIEKCO.
14. TlporpamMMupyeMplii Torugeckuit koHTposnep. HasnadeHue, npuHIUI paboThl, KiIaccHQHUKALNA
BXOIOB/BEIXO0B.

Mukponponeccopabie CHCTeMbE
1. ApXUTEKTYpa MHKPOTIPOIIECCOPHEBIX CHCTEM. THIIBI MHKPOTIPOLECCOPHBIX CHCTEM,

2. OYHKOHHE Y3JI0B MHKpONpoueccopa (apu(IMETHKO-JOTHUECKOE YCTPOHCTBO, CXeMa yNpaBleHHd
BRIOOPKOH KOMaHI, cXeMa YIPaBIEHHS IPEepbIBAHUIMU, CXEMA YIPABJIECHHS NPAMBIM JOCTYIIOM K
NaMsITH, JIOTHKA YIPaBIeHUs, PErHCTP ITPH3HAKOB).

. Iunnas cTpykTypa cBsszel. CucTeMHas MaruCTpals MHKPOIIPOLIECCOPa.

. PexxuMBbl paboTel MHKPOMPOLECCOPHOH CHCTEMBI

. OYHKUHHE NaMATH MUKPOIPOLECCOPHOH cHeTeMBl., [lamsaTs juist cTexa.

. ObpaboTrka npeppIBaHEE MHKPOIIPOLECCOPA.

. TTopTel BBOJ/BEIBOI2 MHKPOKOHTPOIIEPA.

. CTpyKTypa Moaysis Taiimepa/cueTduka.

9. CTpyKTypa KaHAJIOB BEIXOJHOIC CPaBHEHH ¥ BXOJHOrO 3axBarta TaiMepa.

10. Mogyne ALIT MuxkpoxoHTpOILIEDA.

11. Metozs!l agpecalliii ONepaH0B MHKPOIIPOLECCODA.

12. MuHHMH3a1HS SHEPTONOTPEONeHNS B MUKPOKOHTPOIIEPHLIX CHCTEMAX.,

13. ArnmapatHple cpeacTBa ofecneueHuss HaZeKHOH paboTel MHKPOKOHTPOJUIEPOB  (Ccxema
(hopMuporaHus curaana cbpoca, 60K NeTEKTHPOBAHNS NOHMKEHHOTO HaNPSUKEHUA THTaHUA).

CO =3 Ov n P Lo

3. Pexomenayemast ANTEPATYPA
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2. Cwmupnos AXD. DnexTponpuBoA ¢ OECKOHTAKTHBHIMH CHHXPOHHBIMH JBHTATEIIMH [
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["opsaues, 5.M. Mancypos — 4-oe u3j. nepepad. u go1. — M.: Texnocpepa, 2009, — 709 c.

12. Cunopast anextponnxa: Yue. nocobue mns 6axainaspos/ [.C.3HHOBBEB. — 5-€ M3J1., HCTIP.
Horr. — M.: Opaiit, 2012, — 668c¢.

[3. OcroBbl cunoBoil anexTporuky: Yued. nocobue / I".C.3urn0BbeB, — 4-€ U31., HCIP. U JOII. —
Hosocubupcek : Maa-so HI'TY 2009, — 671c.

14. TTonynpesoauukoBas cuiosas anekTponuka / A M.Benoye, C. A . Edumenko, A.C. Typuesuy.
— M.: Texnocpepa, 2013. - 216¢.

15. Huxynue E.A. OCHOBEI TeOpPHU aBTOMATHYECKOPQ YIIPABIeHHs. HaCTOTHEIE METOE] aHAH3a
u cunTesa cuctem. CII0.: BXB- Ilerepbypr,2015.

16. bynxun A.E. Asromartuyeckoe peryMpoBaHue sHeproycranosok. M.: sz nom M3H,2009

17. 3abpouun 1O, C. ITpoMblunieHHas seKTpoHuKa. — M.: Anssrc, 2008, ~ 496¢.

I8. Daexrponuka W MuKponpoueccopHas texumka : Yuebnmk / B. M. Kanammuuxes, C. B.
Hedenos ; [Ton pen.I'.I".Pannesa. - M. : M3n.nieutp "Axagemus", 2012. - 368 c.

19. Onumenxo I'.b. Teopus oamexTponpueoma: Yuwebnuw/ I'.B. Omumenxko — M..000
«OBpasopanne H HeenenopaHuey, 2013, - 352 ¢,

20. Huxnrernxo ['.B. DrexrporpuBol Npou3BOACTEEHHBIX Mexanu3mos : Yueb.mocoGue / I, B.
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TIOPSIIOK ITPOBEAEHUS BCTYIIUTEJLHBIX MCIIBITAHUN
NPH DOCTYIJICHHH B MAaTHCTPATYPY N0 HAPABJEHHIO MIOATOTOBKH MATHCTPOB
13.04.02 «27eKTPOIHEPTeTHKA H 3JEKTPOTEXHUIKA
MATHCTEPCKAS HPOTPAMMA: «JJIEKTPOIHEPreTHYECKHE CHCTEMBI H CETHY

1. O%mue Tpebosanus
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B coorsercTBHH C AOKyMEHTAaMM, YTBepKIeHHbIMH pextopoM HITY: «IIpasmia npueMa B
Hwxkeroponcxuif rocymapcrsennbiit Texuuueckuil yrusepcuter uM. P.E.Alekceesay, MeTonmuyeckas
HHCTPYKIMs «O [OpsjaKe NPOBEJEHHA KOHKYPCHOTO otffopa B Marmcrparypy yHMBEpCHTETa,
BCTYNHTCTIBHLIE HCIBITAHUS IIPOBOAATCS B BUAC MEXIHCUHUILUIHHAPHOTO 5K3aMEHa HA OIOMIKETHBIE
MECTa ¥ MECTa C ITOJIHBIM BO3MELICHKEM 3aTpaT Ha 00ydeHue.

BeryrmrensHoe  ucmbiTamse B BMIAE MEKAHCUMIVIMHADHOTO OJK3aMEHa MPOBOLHTCH B
nucbMEeHHOH hopme. TTpoaomKHTENILHOCTE 3K3aMeHa cocTaBser 120 MHHYT.

MeXIHCIHIIMHAPHBIE  3K3aMEH  NIDOBOJMTCS  COMVIACHO  PACTIHCAHHA  BCTYIIHTEILHBIX
MCIBITAHWH, YTBEPXCHHBIX [EPBBIM  IIPOPEKTOPOM — I[IPOPEKTOPOM [0  06pasoBaTeNbHON
JOEATCNBHOCTH, Pe3YNbTATE SK3aMeHa OO BABIAIOTCS Ha CEAYIOLINI JeHb.

OK3aMEHAUMOHHBIH  Omiaer  comepkuT 3 (TpM) BOWpOCA IO 3MEKTPOCHAGKEHMIO,
SJCKTPOIHEPTETHUECKHM CHCTEMAM H CETSIM, NEKTPOSHEPTeTHKE, BOZAYIIHLIM ¥ KaOenbHEIM JIMHEIM
3NEKTPONEPENatH, HHPOPMANHOHHO-HIMEPHTENBHON TEXHHKE U SIEKTPOHMKE, PENeHHON saiuute M
ABTOMATU3ALKH 3TCKTPOIHECPICTHIECKHX CHCTEM, 3NEKTPHYECKHM CTAHLMAM M IIOJCTAHIHSM,
NEePEXOIHBIM IPOUECCAM B MIEKTPOIHEPTeTHYSCKHX CHCTEMAX.

Ouenka OTBETOB Ha 3K3aMEHALIMOHHbIE GHIETHI OCYIECTBILIETCS AK3AMEHAIMOHHOH KOMHCCHEH
B COCTABE TPEX HEJIOBEK, KOTOPEIE COBMECTHO IIPHHUMAIOT PEIlEHHE O BLICTABICHHH OLICHKH.
Otuenka ypoBHS 3HAHHUH ONpeenseTcs mo 5-Ti GambHOH cucteme. JONYIEHHBIME K YIaCTHIO

B KOHKYpPCE CUHTAIOTCS OCTYIAIONHe, HabpaBimne He Meree 3-X OaloB.

[Tocne  mpoBemeHMs — MEXNUCLHIUIMHAPHOIO  3K3aMEHA  ATTECTALMOHHAS  KOMHCCHS
yCTaHaBNHBACT abCOMOTHOE 3HAYEHHE CIETYIOMMX PEHTHHIOBBIX IOKAsaTeNel IO KaxuoMmy H3
KaHAUIATORB!

Buabl 0LEHOYHEIX CpencTs

No
noxazarens
3HAYCHNHE

ADconoTHOR

QueHka BbITYCKHOH KBan MPUKALMOHHOI paGoTLl

Otlenka, MOMYUEHHAN Ha BCTYTHTELHOM JK3aMEHE

BaJinel 34 HHAHBHAYANbHBIE HOCTIKEHHSA N0 HANPABIAEHKWIO NOArOTOBKH (NOPTHONHO)

3 Cpennnit Gann no oueHkam AMCLHMMMH, KypcOBBIX paBoT (NpoeKToB) M NpakTHK,
BKIIIOUEHHBIX B [PHI0KEHHE K IOKYMEHTY O BhiClUeM 06pa3loBaHHK # O KBATH(UKALHY

3]

IIpencrasienne K 3a4NCNEHHIO B MATHCTPATYPY (M3 YHCIA JIONYHEHHBIX K YIACTHIO B KOHKYPCE)
POBOJHTCA B paMKaX KBOTBI, BBIICICHHON Ha KAXKIYIO IIPOFpaMMy MOATOTOBKH MardctpoB. KBoTa
OIpENENACTCsl MHCTHTYTOM M3 ODIIEro KOAWYeCcTBA OIOHKETHBEIX MECT, BBEINENICHHBIX HA HAHHOE
HanpapJICHHe [IOArOTOBKK MarucTpos. I1o pesynpratam npoBefeHHEIX BCTYTTHTENBHEIX HCBITAHKI 110
KQKIOH IporpaMme MarkcTpaTyphl (OPMHDYETCS paIDKHpOBAHHBIN peHTHHTOBBLL CRHHCOK (110
NPHHIUIY YOBIBAHMS HTOTOROTO peliTHHIA).

12
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2. Bonnpockl K BCTYIHTEIbHBIM HCTIBLITAHHAM
DaekTpocHab:KeHEe

OCHOBHBIE XaPaKTEPUCTHKH MOTpeOUTeNeH BIEeKTPOIHEPTHH (D3).

DNeKTpUUEeCKMe HAaTPy3KH U rpaduky notpebnenus 33,

OcHOBHEIE (PH3MUECKHE BEMHUUHEI, HCIIONB3YEMBIE [IPH PACUETE EKTPUUECKUX HATPY30K.
OnpeneneHye TOOOBBIX PACXOA0B U ITIOTEPE D0,

OOuire NpHHIHUIEE TOCTPOSHNS ceTelf HanpsbrenueM seine 1000 B.

Cxema pacupepenenus 23 Ha HarpsokeHur spnue 1000 B.

Komnonosky # cxembl rnaBHOH noHusuTensHoH noxcranuuu (I'TINT) u pacnpenenutensHas
nogcranuus (PIT).

Bribop tpanchopmaroper I'TIIT (MOIHOCTH H MECTa PACTIONOKESHHS).

CriocoGpl kaHanu3aumy ceTel HanpsxenuesM eoiue 1000 B.

Bribop ceuenus ceteit nanpskenuem srite 1000 B.

HopMe! kagecTBa 37eKTPOIHEPTHH.

Bnuanue 211 Ha noxasarenu kadecTsa 203.

Brnuanue xauecta 92 Ha paborty D1

PacueT OTKIIOHEHUS HANpSIKEHHI.

Cpeactsa peryjuposanys Hanpsokenus va FTITLL

OO0mmne TPHAIMITEI KOMIIEHCAIHH PEaKTHBHON MOIIICHOTH HA IIPOMBHINIEHHEIX IIPEANPUATHIX.
MonHue3amyTa 34aH4MH ¥ COOPYKEHHH.

YueT 1 KOHTPOJE pacxoa 92 Ha NOHU3HTENBHBIX NOXCTAHIHIX.

HH(])OPMﬁﬂ[lOHHO-HZMepI’iTeﬂbHﬂH TEXHHKA H JJEeRTPOHHKA

Hcrnons3oBanue HHGOpMAIIHH 00 yUETe SHEPrOPECYPCOR.

MeToze!l B pUOOPE! H3MEPEHHA HIIEKTPHYECKHX BENMHYHH.

Yuer snexrprueckoil a3neprun. Obimue nmonoxenus. OpraiHus3amis yu4eTa JIeKTPOIHEPTHH.

YueT 3NeKTPOIHEPrHH MpU €€ IPOU3BOJCTBE, Ilepelave M paclpele/IcHHM. Y4eT akTHBHON
SNMEKTPOSHEPTHH Ha JNEKTPOCTAHIMAX. Y UET akTHBHOH DICKTPOSHEPTUH B SNIEKTPHUESCKUX CeTsIX.
YueT 37eKTPO3HEPTHH IIPU €€ MPOU3BOICTBE, Nepenaue ¥ pacupenencHur. Oco0eHHOCTH yUeTa
MECHCTEMHBIX IIEPETOKOR JIGKTPOIHEPTHH. YUYeT PEeaKTHBHON 3NEKTPODHEPrHH B JIEKTPO-
YCTaHOBKAX. YUET 3NEeKTPOSHEPrHUi H MOHIHOCTH B 3JIEKTPOYCTaHOBKAX 1oTpedureei.

Yuer 3JeKTPOIHEPrHH IIPH ee [IPOU3BOACTRE, [Iepefade U pacipele/eHnH. ABTOMATH3AHS yieTa
AMMEKTPOIHEPruly ¥ MomHoctw. OOnme Texnuweckue TpeQOBaHHS K CH-CTeMe yueTa
NEKTPOIHEpriK. OpraHu3alus SKCIUTyaTAlHH IPHOOPOB yUeTa JIeKTPOIHEPTHH.

YueT aNeKTpHUuecKol 3HEPrHHM W MOILIHOCTH Ha sHeproobwnekTax. Cpenctra usMepesuil. Meron
H3MEpPeHHH U ycnoBus usmMepeHuit. O6paboTka pe3yapTaToB U3MEPEHHUI.

[TonaTHe aBTOMaTH3HPOBAHHON CHUCTEMBI KOHTPOJ U y4eTa anexkTposHeprun (ACKY D). 3apnaun u
gpynxmprn ACKY3. Knacenduranys cucteM yueTa. Sxonomudeckas apdexruerocts ACKYD.
Yporau ACKYD.

Kommepyeckue n Texunueckne ACKY D,

FlpHHLIHTIBI pa3sMELUEHHS] H3MEPHTENBHBIX KOMITICKCOB.

Penefinan 3ammura u ABTOMATH3AIMHS YJICKTPOIHEPTETUYECKHX CHCTEM

OcuoBHble TpebOBaHMS, PEIBIBISIEMbIC K pesielHO# 3amuTe.

Buas! noBpexkaeHU 1 HEHOPMANLHEIX PEKUMOB B SICKTPHUCCKIX CETAX.
HMcTouHHKK onepaTHRHOTO ToKa. [ToCTOAHHEIR onepaTHBHBLH TOK.

WCTouHHKY BBINPSIMACHHONO OIIEPATHREHOIO TOKA W CXEMBI MX BKJTHOYEHMS
Tpebosanus K TOYHOCTH TPAHCHOPMATOPOB TOKE, THTACIIUX PEAeHHYIO 3aILHTY.
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Beraepikka BpeMeHH MAKCUMATEHOH TOKOBOM 32l THL

MaxcumanpsHas ToKoBas 3aumiuTa. [[puHIKN geficTBHS.

Toxosast orceuka. [TpuHIKIT JeHCTRHS.

[Tpononernas audpepenuuansHas 3amurta nuuui. [Ipunnun neftcreus, rox nebananca, OGnacTe
IPHMESHEHHKS.

. I[HCTB.HH,HOHH&FE zamuTa. Hasnavenue u IIPUHIIMAIT npeiicteusi, OCHOBHEBIE OpTaHbl 3allMTEI H HX

B3aHMOICHCTBHE.

Ipumenenne TOKOBOHR OTCEeuKH Ha TpaHchopMmaTopax. O6/1acTh IPHUMEHEHMS.

["asoBas 3amuTa TpaHchopMaTopos.

3amuta TpauchOPMAaTOPOB OT BHEIIHUX K.3.

Ocobennocty paboThl A (epeHLHaTbHOM 3auTEl Ha TpancOpMATOpax.,

OcHOBHbIE BUJILI IPOTUBOABAPUHHON aBTOMATHKH B 9HEPTOCUCTEMAX U 3HEPrOOBEANHEHUSX
[TocneAICTBHSI CHIKEHM ST HACTOTH! B JIEKTPO3IHEPreTHYECKHUX cHeTeMax. JonmycTumEele apapuiitbie
MOHHKEHHS HacTOTE! B DOC.

3J1e1c1"p1»111e01<[«1e CTAaHHNNHM K NoACTAHIHH

CyTouHBIH rpaux HPOU3BO/JCTBA 3IEKTPOIHEPIHH, OCHOBHBIE XAPAKTEPUCTHKM H 30HBI, YUACTHE
3MEKTPOCTARIINH pasHBIX THIIOB B €ro (JOPMHPOBAHKH.

CpaBHHTE TEIJIOBbIE MIEKTPOCTAHIHH PA3HBIX THIIOB B NIEKTPHUYSCKOH YacTH,

Yyacrue '2C u ADC B (opMHpoBaHHy rpaduKa NpoU3BOACTEA MNEKTPOIHEPTHH, 0COOEHHOCTH HX
JNEKTPUUECKOH YacTH U KOHCTPYKTHBHEIE OCODEHHOCTH THAPOTEHEPAaTOPOB.

Bribop ¥ mpoBepka anmnapaToB, IPOBOXOB, IIMH U kabeiell 0 TepMUUYECKOMY HEHCTBHIO TOKOB
KOPOTKOTO 3aMEIKAHUS.

Bribop U mpoBepKa annaparos, IPOBOLOB ¥ IKECTKUX IHHH 110 JHHAMMYECKOMY AEHCTBHIO TOKOB
KOPOTKQIG 3aMBIKAHHS,

Yesorus BeIG0pa M IIPOBEPKH BBICOKOBOJIBTHBIX BEIKITIOUATETEH.

Knaccudukams, HasHaueHHe U obiacTh OPHMEHEHHS KOMMYTALHOHHBIX AlllIapaToB BBICOKOIO
HanpsDKSHHS.

Krnaccuukanys, HazHadeHwe M OONACTE IPUMEHEHMS 3AlIHTHBIX AalapaToB BBICOKOT0
HaHpH}KBHHH.

TexHuveckue xapakTepHCTHKH ¥ 0COOEHHOCTH BEIOOPa H3MEPHTENBHBIX TPAHCHOPMATOPOB,
YerpolicTBa ©e30MacHOCTH OGCHYKHBARMS OTKPBITHIX PaclpeienuTeNbHBIX YCTPOHCTB 2MeK-
TPOCTAHLIMH U IQACTAHLIMH,

YerpodeTea 0e30nacHOCTH 00CTYKMBAHMS 3aKPBITBIX DPACIIPEAETHTENBHEIX YCTPOHCTR aseK-
TPOCTAHLIMHA W ITOACTAHINH.

Hepexonume MIPONECCEHI B QJCKTPOIHEPTEeTHUYCCKRX CHCTEMAX

Buzns! 1 0COGEHHOCTH TIEPEXOTHEBIX TPOIECCOB.

Ilepexopusril mponecc B NpocTEHIMNX TPEX(AZHEIX HENIX.

JleHCTBHE TOKOB KOPOTKOI'0 3aMBIKAHWS HA 3JIEMEHTH JJIEKTPHYECKOH CHCTEMBL.
Y napsbii TOK M ynapHbii K03 guimeHt.

:')JIEKTpOBI-IGDFBTH‘JGCKHC CHCTEMEBI H CCTH

banancer akTHBHOH H pEAKTUBHOH MOLIHOCTH H UX CBS3b C [TAPaMETPaMH PEeXuMa,

Obue noIeKeHus MpobIEMBl PErYIIHPOBAHKS HAIIPSDKEHHS B CETIX SHEPTOCHCTEMBI.
PerynupoBaHue HanpsOKEHHS Ha 2AEKTPOCTAHIIHAIX.

Perynuposanue HanpsyKeHHs Ha TOHKAIOUINX TOACTAHIHSIX.

Obmast XapakTepHCTHKA TEXHMYECKHX CPEJCTB PpEerylHpOBaHMs HANPSHKEHHS HIMCHEHHEM
ko3 puHenTa TPAHCHOPMALIHH.

Ob0mas XapakTepUCTUKA TEXHHYECKUX CPENCTB PEryJIHPOBAHHS HANPSUKEHUS H3MEHEHHEM
napaMeTpoB peXXHMa IIEKTPOIIepejady ¥ IIapaMeTpOB JIMHUY snekTponepenay (JIOTT),

bBanarc axkTHBHON MOIMHOCTH K ero cBA3b ¢ vactorod. TpebGomanus k wacrore. Peseperl
TeHEPUPYIOIIUX MOLITHOCTER.

BosMmoxknoe yyactue otpeduresnel B peryJHpoBaHUK HacTOTE ANEKTPHISCKOr0 TOKA.,
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ITonstre "Opous" B 3a)1a4e NOUIEPIKAHKS NTapaMeTpoR pexkuma D0C.

. OBoBuwenHas MoIeNnb CTPYKTYPH 3IEKTPONOTPeOICHHS IPOMBILUNEHHOTO TPEANPHITHS C

HEMPEPBIBHEIM MIPOH3BOACTBOM.

banaHc peakTHBHOHM MOWIHOCTH ¥ €0 CBf3b C HAllPsDKEHWSIMU B y3Niax ceTH. TpeGoBaHus K
OTKJIOHEHHUSIM HATIPSIKCHUSL,

Obuye NoNoKEeHHS HOPMUPOBAHUS YPOBHS KOMITCHCALIMH PeaKTHBHOM MOIIHOCTH,

YCTaHOBKY NpoRONEHOH KoMeHcanns, O0nacTy npuMeHeHna. CXeMOTeXHHIECKHE PeLICHMS.
Daraper cTaTMYECKHX KOHIEHCATODOB IIONEPEYHOTO BIJIOUEHHS. OOIacTdH INpUMEHEHHS,
CxeMOTEXHIUECKHE PEILeHNS.

PerynupoBaHMe  HanpsuKeHHA  Ha  ABYXOOMOTOWHBIX — TpaHchopMaTopax. Y CTpoiicTBa
perynupoBaHus. Beibop orsersienui,

PerynupoBanue HanmpskeHHsT Ha TpexoOMoTouHbIX TpaHcdopmaropax. Perynupyromue
yerpoticTra, Beibop oTBeTBIEHHUH.

PerynupoBanne HampskeHUs Ha aBToTpancopmaropax. YCTpOHCTBO peryiHpoOBaHHs I[101
narpyskoit (PIIH) ra cropone cperuero nanpsokenus (CH). Tlpsamodt pescum.

PerynupopaHue HaNpsKeHMst Ha aBTOTpaHc(opmaropax. Yerpoiicteo PITH nma cropone CH.
PepepcuBHBIH pexuM,

PerynupoBaHue HanpspkeHUss Ha  apToTpaHcdopmaropax. Ycrpodcreo PIIH B Hedttpanu
apToTpaHchopmaropa. [lpamoil pexnm.

Vcrionp3zoBanue — nociienoBaTenbHblX  (RoNbTOmoGaBOuHEIX) — TpaHchopmaTopoB.  Cxema
NPOAOIIBHOIG PErYJIMPOBAHHUSL.

Vcnonp3oBaHue — [OC/EAORATENBHEIX  (BONBTONOOABOUHEIX)  Tpamnchopmaropos.  Cxema
NCIEPEUHOT0 PEryIHPOBAHHNI.

Hcnonp3oBanue HocieA0BaTENbHAIX (BONETON00aBOYHEBIX) TpaHchopMaTopoB. CXeMa CMEHIAHHOI0
PerynEpOBaHUA.

JluHelissie peryIMpoOBOYHEIE TPAHC(OPMATOPBL.

. CpaBHHTEHBHﬂH XAPpAKTCPUCTHKA HOCI/ICOOBATENIEHBIX 158 AUHEHHBIX PETYIIHPOBOYHEBIX

TpaHcGOpMaTOPOB.

Perynupopanme HaUpsHKEHHS C [OMOMIBIO CHAOBBIX  TpaHc(opMaropoB. YCTPOHCTBO
nepexiiroueHns 6e3 ozOyxncnenus (ITBB). Yerpoitictso PITH.

JIOCTOHHCTBA M HEJOCTATKH PEKHUMA H30NHPOBAHHON HEHTPaITH.

Ceru cpenHero HaNpsKeHUs, padoTaloUMe ¢ TIIyX03a3eMICHHOH HeHTpaIbio,

DJIEKTPOIHEPTETHKA

(Oomras xapaKTepHCTHKA JHEProchucTeM. Knaccudukanus sNeKTprYecKux ceTel,

OcCHOBHBIE KOHCTPYKTHBHEIC 3EMEHTHI BEICOKOBOJIBTHEIX iuHuH (BJT) snexTponepenauy.

Obmue CBENCHHS! 0 CXeMaX 3aMEIleHHU .

Onpegenenve notepy ¥ nagenus sanpsskenus B JIST] no H3BeCTHEIM MOIDHOCTH H HATPSDKEHUIO B
KOHLE JIMHHH.

PacnpeneiaeHnie NOTOKOB MOMIHOCTH U HAIIPSDKEHUH B IIPOCTHIX 3aMKHYTBIX CETSIX.

[Ipencrasnenune BJI B cxemax 3aMeleHusa npu pacuerax YP.

CTpyKTypa HOpMaTHBOB IOTEPE JNEKTPHUECKOit sHepruy.

CTpyKTypa YCIOBHO-[IOCTOSIHHBIX HOTEPE 3EKTPHUYECKON SHEPTHH.

OBInas XapakTepHCTHKA METO0B PACYeTa Harpy304YHEIX IOTEPE DIIEKTPHUECKOH DSHEPTHH.
Brnuanue snaveHuil xosdduuueHTa MOIMHOCTH H KOd(Q(HLUHEHTa (POPMEBI HA BEJHUYMHY HArpy-
30YHEIX [IOTEPh MEKTPHUSCKOIl DHEpru.

Pacuers! HArpy304HLIX HOTEPE WIEKTPHUECKOH JHEPTHH 1O METOLAM CPEIHUX HATPY3OK H ME-TOLY
4HCHA 4ACOB HanOQONBIIMX ITOTEPh MOLUHOCTH.

banaHc 271eKTpO3HEPIru 3JIEKTPOCETEROH OpraHu3ailii.

TexHnuecKHe NOTEPH 3IEKTPOIHEPTHH IIPH €€ Hepefade U UX COCTARMSIONIHE,

TexHONMOrHUeCKHe NOTEPH MEKTPOIHEPTHY [1PH €€ Nepefade U UX COCTABNIIOIIHE,
XapaKkTepHCTHKA COCTABSIOUINX YCJAOBHO-IIOCTOSIHHBIX [TIOTEPH 3EKTPOIHEPTHH 1PH €€ Nepe-Jave,
[ToTepn xomnocToro xoda TpaHCHOPMATOPOB U IIYHTHPYIOMIMX PEAKTOPOB. 3aBHCHMOCTH OT IId-
paMeTpoB pexxuMa ceTH. [lepeneKTyHBEl YTOUHEHHS.

OtHocuTeneHas M adCOIIOTHAS [IOMPELIHOCTH H3MEPEHHS 3NeKTpHYecKoit suepruu g 2CO.
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19.

20.
21.
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CxeMa NOIAKAIOYEHHs CUETUMKA 3IEKTposHeprHH. OOpaboTka MOKasaHui WHIYKLHOHHBIX H
INIEKTPOHHBIX CYETUHKOR.

Ouenounple MeTobl BHIGOPA 3HAUCHHH HOMMHANLHOTO HANPSUKEHHs JIHHHE DIEKTpornepesad u
CETEBBIX PAHOHOB,

DKOHOMHYECKas INIOTHOCTE TOKA.

O6beM NMpOBEPKH BBHIOPAHHEIX CEYEHMH NPOBOINOB BO3LYIIHBIX M KaGelbHBIX JHHUH 31MeKTpo-
nepenad.

Bosgywnbie u kabeapHble AHHHH 3EKTPONEpEIATH

CpolcTBa MaTEPHANOB IPOBOOB.

KOHCTPYKLIHS IPOBOIOB B 3aBHCHMOCTH OT IIPHMEHIEMEIX MATEPHANIOB.

Konctpykumy ApoBosOB H TPOCOB (0ZHONPOBOIOUHEIC I MHOTOIPOBOJIOUHEIE IPOBOAA).
HopmaTuBHas joxyMeHTaLM 10 IPOBOJAM H TpocaM. MapKHpOBKa IPOBOIOE B TPOCOE.
OCHOBHBIE XaPAKTEPHCTHKH H3OIITOPOB. LIITEIpeBLIe U3OMITOPEL.

ITonsecnrie nzonaToper. CTEPIKHEBLIE NONHMEPHBIE H3O/SITOPEL.

Jluneiinasn apmarypa.

BeiOop u30a4TOPOB 1 apMaTypblL.

00nacTh TpUMEHEHUS! ONOP.

. Knaccudukanus ¥ XxapakTepHCTHKa OTI0p.

. JlepessHHBIE OMOPBIL.

. Kene3o0eToHHEBIE OMOPEIL.

. MeTtayuveckye Onopsl.

. AtvocdepHsie BozaelicTrrS Ha BJ1: Temneparypa Bosayxa.

. AtmocpepHrsle Bo3aelcTBus Ha BJL: BeTep u BeTpoBEIE HArPY3KH.

. ATMocdepnblie Bo3elcTBrs Ha BJI: suOpanus  [IcKa IpoBOIOB.

. Harpysxn na mpoBofa u TpOCH!: BEPTHKANBHEIE M FOPH3OHTAILHEIE HATPY3KH.
. Harpysxu Ha npoBojia ¥ TPOCEL: eMVHUUHAS HACPY3KA,

. Harpysxu Ha npoBosia # TPOCRL JONYCTHMEIE HAIIPSIKEHUS B TIPOBOIE.

. IepBoe ypasHenue KPHBOH NIPOBHCAHHSI IPOBOIA.

. Onpejienenne CTpessl nposeca.

. Beimonsenue nocTpoeH CTPeNb! [IPOBECa.

. OnpegeneHue TSHKEHUE B TOYKAX NOABECA MPOBOA.

. BTopoe ypaBHeHME KpUBOI IIPOBUCAHHS IPOBOJA.

. 3aBHCHMOCTE MEXK/LY BENHUHHAME HANPDKEHHH B HAMHHU3IIMX TOYKAX ¥ TOUYKAX [IOBECA,
. OnpeiesieHne JUTHHEL NPOBOJA.

3. Pexomennyemas jurepaTypa

bouman B.B. Onextpocnatxenue : 2019-08-27 / B.B. Bouman. — Benropon : BealAY
uM.B.5.T'opuna, 2019. — 144 c.

Kyapun b.J. Dnexrpocnabxenne NPOMBIIIEHHBIX TpeAnpusituit: YueGro-cnpas.mocobue / B. U,
Kyapun. - M. : TermoTexsank, 2009. - 698 ¢.

®ponos FO.M. Ocnosel anekTpocHabkenus: yaebHoe nocobue / FO.M. ®ponos, B, I1. lensxun.
— Canxr-IletepOypr : Jlans, 2022, — 480 c.

Kynpun B.J. Cucremsl anektpocnatukenus: Yue6.nmocodue / b. M. Kynpus, - M. : Wsg.uentp
"Axapemus", 2011, - 350 c.

Cubuxun F0.J1. DnextpocHabieHke TPOMBIIUICHHEIX TIPENIPUSTAN W YCTaHOBOK : Yueb.rocofue
/10, 0. Cubuiun, M. 1O, Cubuxun, B. A. fmkos. - 3-¢ w3, Jom.1 nepepad. - M., : @opywm, 2015,
-367c.

DNeKTPOMMTAIOILKE CHCTEME! H NeKTpHUecKHe ceTH @ Yueb.mocobue / H. B. Xopoumos [u ap.].
- 2-¢ n3n.,nepepad.u pom. - Craperi Ockon : THT, 2015. - 351 ¢. : un. - Bubmuorp.:c.298-300.
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7.

10.

11.

12.

14.

15.

I6.

17.

18.

19,

Tamogeera O.I1. Maremaruueckoe IporpaMMHPOBAHHE B 3a/la4ax yIpaBieHus ; Yde6.rnocodue /
O. IL. Tumopeesa, T. V. Banawosa, 0. C. Baxanos ; HI'TY um.P.E.Anexceepa. - H.Horropox :
(6.u.], 2013. - 143 c.

Hexnenaes b.H. Dnexrpuyeckas yacts snekTpocTaHui W nogcTannmii. Cripapo4Hble MaTepHaIb]
LN KYPCOBOI'O M JHIIOMHOTO IpoeKkTHpoBaHHa : Yueb.mocobue / B. H, Hexnenaes, M. I1.
Kproukos. - 5-e u3z.,crep. - CI16. : BXB-IlerepGypr, 2014. - 607 c.

Hlnefinuxkos B.B. DnexTpocHabikeHHE CHIOBBIX 3MEKTPOINPHEMHHKOB [€Xa NPOMBIIIICHHOrO
npeanpusitasa ¢ yyebuoe mnocobue / B. b. Ilnedtmuxor, T. B. Casonosa. — Openbypr :
Openbyprexuft rocyaapersennsiii yausepeuteT, DBC ACB, 2012. — 110 c.

CHeTempl 3eKTpOCHAOKEHHA: COOPHUK yueOHO-METOAHYECKHX MATEPHAIOB Ml HaNpaBlIeHHs
noxrotoin 13.03.01 u 13.03.02. / Coct.: I0.B. Msicoenos, J.A. Msacoemosa, U.I". [Toarypexast -
bnaroeemenck: Msn-so AmI'Y, - 2017.

CucTeMBl 3J1€KTPOCHA0KEHNS TIPOMBIIUICHHEIX OOBEKTOB H ropomos : yueb.mocobue / [0.B.
Msicoenos ; AMI'Y, On.¢. - brarosemenck ;: Msa-s0 Amyp.roc.yura, 2014. - 127¢.

Kpacuos V.10. Metoar! 1 cpecTsa aHeprocOepekeHus Ha IPOMBIULIEHHBIX MPEANPUATHAX | yueb.
nocobue - Tomek @ TITY, 2013. - 181 ¢.

. Oponos HO.M. Ocnoser anexrpocnabokenus : yueb. nocobue / 10.M. ®ponos, B.IL. Mlemsiku, -

Cankt-IletepCypr : Jlans, 2012, - 432 ¢.

Komoxosa E.A. TIpoekTHpoBaHHE CHCTEM OJIEKTPOCHAGMKEHHS MPOMBIUIEHHEIX TPETPHSTHI
(reopus u npumepsl) : yuebHoe nocodue / E.A. Konroxosa. — M. : Pycaitue, 2016. — 159 c.
Konnos  A.A. Onexrpoobopymosanme xwmeix 3pmaHuit /  A.A. Kouwnos. —Caparos:
Ipodobpazoranue, 2017. — 254 ¢.

I'epacumenko A A, Ilepesaua 1 pacnpesieneHHe SNEKTPHIECKOH sHeprun: YuebHoe mocobue / A.A.
I'epacumenko, B.T. ®enun. — Pocros-u/1.: ®ennxe, 2009. ~ 720 c.

DNEeKTPONATAIONINE CHCTEMBI M 3IEKTPHYECKHE ceTH : YueB.nocobue / H. B. Xopomunos [u ap.]. -
2-e w3, mepepab.u gomn. - Crapsrit Ockon : THT, 2015. - 351 c.

Tamopeera O.I1. Martemaryueckoe nporpaMMHpOBaHKE B 3a4a4ax yOpapieHus : Yueb.nocobue /
0. I1. Tumodeesa, T. . Banamwosa, 0. C. Baxanos ;: HI'TY uMm.P.E.Anckceesa. - H.Hogropoxn :
[b.r.], 2013, - 143 ¢.

Murpodanos C.B. Mozneanposasne B aneKTposHepreTHKe : yuebHoe rnocobue/ C.B. Mutpodaros,
JLA. Cemenosa — Open6ypr: Openlyprexuil rocyaapeTBenurii yausepeurer, 95C ACB, 2015.—
144 ¢c.

. Kosanes W.H. Onexrposneprerinueckue ciucremsl u cetst : yuebuur/ U.H. Kopanes — M.: YueGHo-

MCTORHYUECKHH LEHTp 110 00pasoBaHMIO Ha KENe3HOLOPOKHOM Tparcriopte, 2015. — 364 c.

- Mozenmposanue B aNeKTpo3HepreTHie : yuebHoe rnocobue / A.Q. [lartanos [# ap.].— CTaBponosb:

CTaBpononbCKuil FOCYIapCTBEHHLIN arpapHblil yuusepcuteT, ATPYC, 2014 — 140 ¢.

.bopucos B.JI., Bopomait H.M., Tamm A.3. CHH)XEGHHE pHCKOB KACKA[HLIX aBapuil B

IEKTPO3IHEPreTHYeCKKX cucTeMax, Cubupckoe otnencune PAH, 2011. - 303 ¢.

. 'epacumenxo A.A. Tlepenaya u pacnpefeneHue MeKTpuueckoll sHeprun: Yuebnoe nocobue / AL A.

['epacumenxo, B.T. ®epun. — Pocros-u//l.: ®ennke, 2009. — 720 c.

MOPATOK IIPOBEJAEHUS BCTYIIUTENBHBIX UCIIBITAHINA
NPH NOCTYIUIEHUH B MACHCTPATYPY 10 HANPABJIEHHIO MOATOTOBKH MATHCTPOB
13.04.02 «DaeRTPOIHEPreTHKA H 3JICKTPOTEXHHKAY
Maruerepekasa nporpamma «OnTHME3AIHA CHCTEM JIeRTPOCHADKEH U DY

1. OGumme TpedGoBanus
B coorBercTBHH C JOKYMEHTaMH, YTBEPNIEHHBIMH pexropom HITY: «Ilpasuna npuema B

Hrmxeropoackuil rocynapcTBeHHLIH TEXHHUYECKHH YHUBEpCHTET uM. P.E.AnexceeBay, MeTonMueckas

17



pHCTpyKIMa «O FHOPAAKE IPOBEAEHHS KOHKYpPCHOro orbopa B Maructparypy yHHBEPCHTETAN,
BCTYIHTENBHBIE HCIBITAHMA TPOBOAATCS B BHAS MENKIMCLUHMNIMHAPHOrO SK3aMeHa Ha OIOIKETHBIE
MECTa U MECTa C IOJIHLIM BO3MELLEHHEM 3aTparT Ha O0y4YeHHe.

BCTynHTENBHOE HCIBITAHHE B BHAE MEXIMCLMIIHHADHOTO 3K3aMeHa MPOBOAMTCA B
NHCEMEHHOM dopme. [TpoJomKUTeIEHOCTE IK3aMeHa COCTaBIsIeT 120 MHHYT.

MeKIHCUMIUIMHAPHLIH  3K38MEH  HPOBOJMTCS  COTJIACHO — PaChHCAHUs  BCTYMHTENBHBIX
WCTIBITAHMH, YTBEKACHHLIX [EPBBIM  [IPOPEKTOPOM — TIPOPEKTOPOM MO  0Opa3eBaTeNbHOH
JeSTEIBHOCTH, PE3YILTATEI dK3aMeHa 0O BABIAIOTCS HA CISAYIONIUiL IEHE.

DK3aMEHALKOUHEIN  OuileT COZeKHT 3  (Tpu) BOTpoca IO 3ICKTPOCHAGKEHHIO,
SEKTPOIHEPTETHIECKUM CHCTEMaM ¥ CETSAM, BIEKTPOIHEPTCTHKE, BO3AYIIHEIM I KaOeIBHBIM JTHHHAM
IEKTPONEPENadl, HEPOPMALMOHHO-H3MEPHTENPHOH TEXHUKE W 3JEKTPOHHKE, PENEHHON 3alluTe U
ABTOMATH3ALIUHE DJEKTPOSHEPIETHUSCKHX CHCTEM, ONIEKTPHYECKHM CTAHOMAM H  I[IOACTaHIMIM,
MEepeXOAHBIM IPOIECCaM B NIEKTPOIHEPIETHUCCKHX CHCTEMaX,

OueHKa OTBETOR HA 3K2aMEHANHOEHEIE OHIeTHl OCYIIIECTBIASTCA JK3aMEHAMOHHON KOMUCCHEH
B COCTABE TPEX YENIOBEK, KOTOPbIE COBMECTHO IIPHHUMAIOT PELICHHE O BHICTARIICHHH OLCHKH.
OlleHKa YpoBH# 3HAHMI onpezenseTces Mo 5-TH OannbHoR cucreme. JonyeHHbIMI K YHACTHIO

B KOHKYPCE CUMTAKOTCS [T0CTYNalolie, HabpaBiue He MeHee 3-X 6anos.

[locme  MpoBEHEHHS — MENIMCUHIUIMHAPHOTO — 3K3aMCHA  aTTeCTAIMOHHAS — KOMMCCHSA
yCTAaHABIMBAET abCOMIOTHOE 3HAUEGHHE CNERYIOIMX DPEHTHHIOBBIX MOKasaTeneH Mo KakIOMy M3
KaH/ M JATOB!

Beiasl OUEHQUHBIX CPEACTB

N
nokazarens
ABContoTHOE
JHavYEHKE

OLeHKa BRNYCKROH kBanuHKkaunoHHoH paboTsl

OueRKa, TORYUSHHAs HA BCTYNHTENLHOM 3K3aMeHe

Banisl 38 MRANBHAYARLHEIE KOCTINKEHHS [0 HANPABNCKUIO NOATOTOBKH (MOPT(hONHO)
Cpeanuil 6ain MO OUEHKAM QUCLMMNMH, KYPCoBslx paGoT (MpOeKTOB)} M NPAKTHK,
BKNFO4EHHBIX B NPHAOIKEHHE K AOKYMEHTY O BhiclleM 06pa3osanuy W o KBainuKaln

[S3

LS

TIpe/IcTaBICHHE K 3a4HCIEHHIO B MArHCTpatypy (13 YHC/a JOMYIIEHHBIX K YUaCTHIO B KOHKYpCE)
TIPOBOIMTCS B PAMKaX KBOTHI, BBLACIEHHOH Ha KAXIYIO IPOrpamMMy MOHrOTOBKA MATHCTPOB. Keora
OTIpENEeNseTCs WHCTUTYTOM H3 OBIIErc KOMH4ecTBa GIOUKETHBIX MECT, BBIMENCHHBIX HA JAHHOC
HATIPABJIEHHE TTOATOTOBKH MarucTpoB. [10 pesynpTaTaM MPOBENEHHBIX BCTYIHTENLHEIX HCIIBITAHMI 110
KaYCIOH [POrpaMMe MarkcTpaTyps! (POPMHPYETCS DAHKMPOBAHHBIA PEHTHHIOBBI CIHCOK (IO
TIPHHIMIY YOBIBAHHS HTOMOBOIO pelTHHTA).
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19.
20.
. OcHOBHBIE DH3HUECKHE BEIHYHHBI, HCTIOAB3YEMBIE IIPH PACHETE IMEKTPUUYECKHX HATPY30K,
22.
23,
24,
25.

21

12

13,
14.

15

16.

17.

18.
19.
20.

. Kommepueckue u Texuuueckne ACKY 3,
22.

21

17.
18.
19.
20.
. TpeGopanus K TOUHOCTH TPAHCHOPMATOPOB TOKA, MUTAIOUIMX PENEHHYIO 3AILUTY.

21

2. Bonpockl K BCTYNHTENBHBIM HCIBITAHHIM
dnexTpocHadikeHHe

OcHoBHBIE XapakTepuceTHKy oTpebureneil snekrposreprun (33).
DReKTpHUYECKHE HATPY3KH U rpaduxy norpebnenus 3.

OnpenencHye roJOBEIX pacXoJ0B U 10Teps 3.

QOnwe pUHLAITE! TocTpoeHA ceTel HanpshrenueM Beie 1000 B.

Cxema pacnipegenenus 32 wa nanpsprenud seime 1000 B.

KommonoBkr ©u cxemsl riapHod nonusurenpHoft momeramumu (ITIII) u pacmpenenurensmas
noactanuus (PII).

. Beibop tpanchopmaropos I'TITT (MoUHOCTH ¥ MECTa PACHONOKEHH).
. Cniocobs! kananuzauuy ceted HanpsoxenneMm sbiue 1000 B,

. Beibop ceuenus cerel ganpsxeHneM seie 1000 B.

. HopMEI KauecTBa 37K TPOIHEPIHH.

. Brustnne 311 Ha nokaszareny kadecTsa 23,

. Biimsnue xauecrsa 33 na pabory DL

. PacueT OTKIOHEHUS HATNPSIKEH .

. Cpeactea perynuporanus Hanpssxenus Ha [TIIT

. Of1He TPUHIUIE KOMIISHCALMH PEaKTHBHON MOLICHOTH HA NIPOMBIIUIEHHEIX TIPENIPHATHSX.
. Monnuesamyra 3gaunit 1 coopyKeHHH.

. Yuer 1 KOHTpONL pacxoaa D3 Ha MOHH3HUTENBHBIX TOACTaHLIHIX.

HNuapopmMaHoHHO-U3MEPHTEILHASN TEXHHKA H 3JICKTPOHHKA

HWcnosab3opanue HHGOPMAaLMK 00 yueTe JHEPropecypeoB.
Mertonasr # IpUOOPE] H3IMEPEHHS JNEKTPHICCKHX BEXHYHH.
Yuer anekTpruueckoit aneprun. O0mure noxerenus. OpraHu3alus ydeTa 3IeKTPoIHeprii.

. YueT JJIeKTPOIHEPrdy NpH e¢ IPOM3BOACTEE, Tiepejauve M paclpeleleHud. Y4yeT aKTHBHOH

MEKTPOIHEPIUH Ha INEKTPOCTAHIMAX, Y UeT AKTHBHON 3NEKTPOIHEPTHH B JIEKTPHYECKHX CETAX.
YyeT MeKTPOIHEPIUH NpH € IIPOM3BOACTBE, lepeiade U pacupesaencHHd. OcoOeHHOCTH ydeTa
MEYKCHCTEMHBIX [IEPETOKOB 3HEeKTPOIHEPTHH. YUET PEeakTHBHON 3MEKTPOIHEPTHH B 3JEKTPO-
YCTAHOBKAX. YHET HMEKTPOIHEPIHE H MOIIHOCTH B 3JIEKTPOYCTAHOBKAX NOTpeOHTENE!.

VYuer 37eKTPOIHEPTHH TIPH €€ IIPOMU3BOJICTRE, [IepeNade U paclipedcneHHH. ABTOMATH3ALUS yIeTa
JMEKTPO3HEPrHH H  MomiHoctd., OOmue TexHuueckue TpeOOBaHHA K CH-CTEME Y4YeTa
snekTporHepruy. Oprann3anns sKCnayaTaniy NpUbopoB yUeTa 3NEKTPOIHEPIHH.

Yuer snexTpHYecKof 3HEPTHH ¥ MOLIHOCTH Ha 3HeproofwexTax. Cpeactsa uamepeHni. Meron
U3MepeHHi u yenoBus uaMeperuit. O6paboTka pe3ynsTaToB H3MEpPEHUH,

[MousaTrHe aBTOMATH3HPOBAHHON CHCTEMBI KOHTPONS ¥ ydeTa 3NekTposHepral (ACKY D). 3axaun u
yuxima ACKY 3. Knaccudukanus cucrem ydera. DxoHomugeckas apdextusrocts ACKY 3.
Yporau ACKY?2.

anHHHHBI PasMEIICHHS H3IMEPHTCIBHBIX KOMITICKCOB.

Penefinag zammnra ¥ ARTOMATH2ALNS IACKTPOOHEPreTHIeCKHX CHCTEM

OcHoBHEBIE TpeboBaHus, IPEIbABISIEMEIE K peieiiHol 3aluuTe.

BBl NOBPEIKISHUH ¥ HEHOPMAIBHBIX PEKUMOB B DIEKTPHYCCKHX CETAX.
HcTtouyHnky onepatuBHOro Toka. [10CTOSHHEBIN CNepaTUBHEIN TOK.
HCTOUYHHMKH BEINPAMIACHHOTO OTIEPATHBHOIO TOKA H CXEMBI HX BKIIIOUSHHS
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22.
23.
24,
25.

26.

27.
28.
29.
30.
31.

32,

Briaepikka BpeMEHH MaKCHUMalIbHOH TOKOBOM 3aIUHTEL.

MaxcumarnibHas TOKoBas 3awmuta. [Ipunnsn nefcTeus.

Tokosas orceuka. IpuHnun neicTens.

[pomonsHas auddepennuansuas 3amura TaHul. [IpHHnyn gelcTrs, Tok Hebananca., Obnacts
IPUMEHEHHS.

JucrannuonHas 3amura. HasHadenue W NpHHUAN JeHcTBHA. OCHOBHBIE OPraHb! 3aALIATHI H HX
B3aHMONEHCTBHE.

ITpuMenenue TOKOBOM oTceuky Ha TpaHc(opmartopax. ObnacTh MpAMEHEHHSL.

["azoBas 3amuTa TparchopMaToOpoOB.

3amnTa TpaHehopMaTopOB OT BHEMIHHX K.3.

OcobennocTa paboThl A epeHnanbHOH 3aHTE Ha TPaHC(OPMaTopax.

OcHOBHBIE BHBI NPOTHBOABAPHIHON aBTOMATHKH B SHEPTOCHCTEMAX K SHEProObeAHHEHHIX
[TocneacTBHs CHHXKEHYS! YACTOTLI B 3JIEKTPOIHEPreTHHECKUX crcrtemax. JomycTuMele apapuiineie
MOHIKEHHS 4acTOTeE B DC.

BJ'IGICTI)I/I‘-IQCKHG cTanuyy H NOACTAHUHH

. CYTOYHBIH rpaduK HpOH3BOACTBA NIEKTPOIHEPIHY, OCHOBHEIE XapaKTEPUCTHKH ¥ 30HBI, Y4acTHe

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.

e B

3EKTPOCTAHIIMH PA3HBIX THIIOB B €r0 (POPMHPOBAHKH.,

CpaBHUTE TEILIOBEIE 3EKTPOCTAHIME PA3HEIX THIIOB B 3JIEKTPHYECKOH YacTH.

Yyacrue 'DC u ADC B QopMupoBanuy rpaduxa IPOH3BOACTBA IAEKTPOIHEPrHH, 0CODEHHOCTH HX
3JIEKTPHYECKOH YacTH H KOHCTPYKTHBHBIE OCOOEHHOCTH THAPOTEHEPATOPOB.

Brifop u mpoBepka anmnapaToB, MPOBOAOB, WHH H KaleneH MO TEPMHUYESCKOMY HACHCTBHIO TOKOB
KOPOTKOTO 3aMBIKAHHSL.

Brifop # npoBepKa anmaparoB, MPOBOLOB H XKECTKHX IIHH [0 IHHAMHYECKOMY LEHCTBHIO TOKOB
KOPOTKOTO 3aMBIKAHMUSL.

VenoBust BRIGOpaA H IIPOBEPKH BBICOKOBONBTHBIX BBIKIIKOHATENEH.

Knaccuduxanusi, HazHayeHue u 00NacTh MPUMEHEHHS KOMMYTAUHOHHBIX arllfaparos BBHICOKOTO
HANPSKEHE.

IKnaccuduranms, HasHadeHHe H 0ONAcTe NPUMEHEHUS 3AIlHTHBIX AaniaparoB  BBICOKOFO
HATTPSIAKEHH S,

TeXHHUECKHE XapaKTEPHCTHKK ¥ 0COGCHHOCTH BBIOOPa H3MEPHTENEHEIX TPaHC(HOPMAaTOPOB.
YerpoiicTea GesonmacHOCTH OOCHYKHMBaHHA OTKPBITHIX DACIPENENHTENBHEX YCTPOICTB 3JIEK-
TPOCTARUUH H MOACTAHLHH.

Yerpotierea 6e30rmacHOCTH  OGCTY)KHMBAHHS 3aAKPEITBIX  PACHPENETHTENBHBIX YCTPOHCTB  2JeK-
TPOCTAHLUH U IOACTAHLHH.

HBPEXOJIHBIG IPOUECCHI B 3JIEKTPOIHEPTETHILCKHX CHETEMAX

BuJel ¥ 0COBEHHOCTH NEPEXOIHBIX [IPOLECCOB.

[TepexoaHEI Ipoliece B MpocTeHunX TPEX(PasHBIX LEnsx.

JleHcTBHE TOKOB KOPOTKOTO 3aMBIKAHHSA Ha JIEMEHTE] JNIEKTPHUECKOH CHCTEMBL
Y IapHBIA TOK B YAapHbIH KO (ULIHEHT.

:‘)JIGICT[)OBHC])I"CT]!‘]BCKHC CHCTEMDBI H CETH

. Banancer akTHBHOHR U peai(THBHOE‘;I MOIITHOCTH H HX CBA3L C TIApaMCTPaMHK PEKHMA.

. OBue mogeKeHust HpOGHeMBI PErYAHPOBAHMS HANDANKEHH B CCTAX JHEPrOCHCTEMEL.

. PGFYJIHpOBaHEfIG HalPAXEHHU Ha 3JICKTPOCTAaHIHAX,

. PerymiposaHHe HanpsHKEHKA Ha MOHMKAI0IMEX NOACTAHIIHIX.

. Obmas XapaKTCPUCTHKA TEXHHYECKHX CPEACTB DCTYAHPOBAHMAA HAIPSOKEHUST H3MCHCHHEM

ko3 Qunuenta TpanchopMaLKH,

. Ofmas  XapakrepucTHKa TEXHHYECKUX CPEACTB pEerylIupOBaHHS HANPDKSHHS HI3MCHEHHEM

NapaMeTpOB PeKUMa HEKTPOTIEPEIadH H NapaMeTpos JuHul anexTpornepenad (JISLI).
Bananc akTHBHON MOILIHOCTH M €ro CBS3E ¢ uacTOTOH. Tpebopamms Kk dacToTe. Pesepsb
reHePUPYIOLUIMX MOLIHOCTEH.

35. Bo3moxHoe yuacTre notpefutene#l B peryMpOBaHHH YacTOTHI 3AEKTPHUYECKOTO TOKA,
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36.
37.

39.
40.
. barapen cTaTMYeCKHX KOHJEHCATOPOB IONEPEYHOro BKIOUYeHHS. OO6NACTH NPHMEHEHHS.

42,
43.
44,
45.
46.
47.
48.
49,

50.
51.

33.
54.

22.
23.
24,
25.

26.
27,
28.
29.
30.

31,

33,
34,
35.
36.
37.

ITonarue "Opons” B 3amaue MOLNEPIKAHKA NTApaMETPOB pexxuma DDC,
OBoOiieHHan MONENs CTPYKTYPH 9MEKTPONOTPeONEHHUS [POMBIIUIEHHOTO IPEANpPUSTHI ¢
HENPEPLIBHBIM IPOH3BOJICTBOM.

. bananc peaI{THBHOﬂ MONIHOCTH H €T0 CBSI3p ¢ HalpDKEHHAMM B Y3Hax CeTH. Tp660BaHH$I K

OTKJIOHEHHSIM HaTIPSKSHHSI,
Ofuire roNoaEH s HOPMHPOBAHHS YPOBHS KOMIIEHCAIHH PEAKTHBHOMN MOLIHOCTH.
YcTaHoBKH MPOJOTBHON KoMIeHcalmu. O6nacTu npuMenenys. CXeMOTEXHUYECKHE PELIEHHS.

CXeMOTEeXHHUECKHIE PELICHHSL,

Perynmuposanne  manpsokeHns — Ha  AByxoOMOTOUHBIX — TpascdopmaropaX.  VeTpoiicrea
perynupoBanus. BeiGop oTBeTBIEnMH.

Perymuposanue manpsokenus Ha  TpexoBMOTOUHBIX TpaHc(opMaropax. Perynupyomine
ycrpoiicTa. Beibop orsersiieHuH,

Perynupopanue wanpsykeHus Ha aBToTpancopMmaropax. YCTpOMCTEO peryaMpoBaHHS I10j
Harpyskolt (PITH) ra croponre cpennero nanpsokenus (CH). Ilpamoit pexnm.

Perynuposanne Hanpsokenuss na aBToTpaHcopmartopax. Ycerpoiicrso PITH ma cropone CH.
PepepcHBHBIR pexuM.

Perynuposanue wanpsoxenuss Ha aBToTpaHcgopmaropax. VYerpoiictso PITH B melirpanu
asToTpaHchopmaropa. [IpsaMol pexnm,

Henmonbsopanue  mocsienoBaTeNbHEIX  (BONBTON00aBOYHBIX)  TpaHcdopMaTopoB.  Cxema
IIPOJONIBHOT0 PErYIHPOBAHHIL.

Hcnonbzopanne  mocsenosatensHsix  (BONBTONOGaBOUHLIK)  TpaHchopMatopor.  Cxema
NOIEPEYHOT0 PETYIHPOBAHHS,

Henonssopanue nocineoBaTenbabxX (BOMBTON00aBOYHEIX) TpaHc(hopMaTopor. CXeMa CMELIAHHOTo
PETYTHPOBAHHSL,

JluneliHple peryIupoOBOYHEIE TPAHC(OPMATOPEL.

CpaBHUTENBHAS — XApAKTEPHCTHKA — IIOCIENOBATENILHBIX W NHHEHHBIX  peryiupOBOYHBIX
TpaHc(opMaTopPOB.

. Perynuposanne  HanpsKEHHS C  [OMOIIBIO  CHJIOBBIX  TpancOpMaTopoB.  YCTpOHCTEO

nepexrodenns 6es sosbyucuenus (IIBB). Yerposictro PITH.
JoCTOHHCTBA ¥ HEMOCTATKH PEXHMA H3ONHPOBAHHOMN HeHTparH.
Cetu cpennero Hanpspkenus, paboTaloLIie ¢ FIlyX03a3eMIEHHOM HeHTpabio.

DNERTPOIHEPTETHKA

Obwas xapakTepucTHka sHeprocucTeM. Knaccuukanus sfeKTpUUecKHX CeTeH.

OCHOBHBIE KOHCTPYKTHBHEIE 3JIEMEHTH] BEICOKOBOJBTHEIX Stk (BJT) anekTponepenay.

O6mue cBeeHH 0 CXeMax 3aMeIHeHM s,

Onpezenenue noTepy ¥ nafesus HampmkeHus B JIOIT o W3BECTHBIM MOITHOCTH H HATIPSKEHIMIO B
KOHLIE JIMHUH,

Pacnpesiesnienie nOTOKOB MOIHOCTH ¥ HANPSOKEHHH B IPOCTHIX 3AMKHYTBIX CETSIX.
ITpencrasnenne BJI B cxemax 3ameinenus npu pacuerax YP,

CTpyKkTypa HOPMATHBOB OTEPL MEKTPUUECKON SHEPIHH.

CTpyKTypa yCJ0BHO-TIOCTOSHHBIX [10TEPH JNEKTPHUECKOH SHEPTHH,

Ob1nas xapakTepPHCTHKA METOOB PACYETd HATPY30UHBIX [I0TEPh SEKTPHUECKOH 2HEPTHH,
Brmsinue snavennlt kospduumuenTa MOMHOCTH ¥ ko3 duuKeHTa QOPMEI HA BENHYHHY HArpy-
30UHBIX TTOTEPh IEKTPHUECKOH SHEPTHH.

. PacueTsl Harpy30UHBIX [OTEPE SNEKTPHHIECKOH SHEPIHH] IO METOIaM CPEIHMX HATPY30K H ME-TOLY

YMCJIA 44COB HaHOOMBIINX NOTEPs MOILIHOCTH.

banaHe 21eKTposHEPrHH HEKTPOCETERBOH OpraHH3alHi.

Texuuyeckne noTepH NEKTPOIHEPTHH [IPH €€ TIepeAade H X COCTaBIIIHE,

Texnonoruyeckue NOTEpH MEKTPOIHEPIHH TIPH €€ TIEPEaye H HX COCTABISIOLIIE.
XapaKTepruCTHKA COCTB/IIOMIHX YCIOBHO-TIOCTOSHHEIX TIOTEPE SIEKTPOIHEPTHH MPH €€ Iepe-1ade.
[lotepn xoiocToro xoma TpaHc(OPMATOPOB H IIYHTHPYIOUIMX PEaKTOPOB. 3aBHCHMOCTEL OT IIa-
PAMETPOB PEXHMMAa CeTH. [IepClIeKTHRBI YTOUHEHHS,

. OtHocuTenbHas v abCcoNOTHAS TOTPEITHOCTH H3MEPEHHS JIEKTpHUecKkol sueprun 11 DCO.
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39.
40.

4]

27.

28.

29,

CxeMa [OMKTIOUEHHS CHETYHKA 3JIEKTPOSHEPIHH. OfpaboTka NOKa3aHUM HHAYKUHOHHBIX M
ONIEKTPOHHEBIX CUSTUYHKOB.

OueHoOMHBIE METOIBI BBIGOPA 3HAYEHMH HOMHHANBHOTO HANDPSIKEHHS NHHMIL SUIEKTPOIIEpEaay |
CETERBIX paHOHOB.

. DKOHOMMYECKas! [1JIOTHOCTE TOKA.
42,

OOBbeM NMPOBEPKH BEIOPAHHBIX CEUCHHH MPOBOJIOB BO3NYIIHBIX M KAGENBHBIX THHUI 3JEKTpo-
nepenay.

BOB,[[YII]HBIE H KaGeJILHBIC JIHHHH JEKTponepeaavn

. CpolicTBa MaTepHanos npoBoIoB.

- Konerpykuns npososios B 3aBHCHMOCTH OT IPHMEHAEMBIX MATEPHATIOB.

- KoHeTpyxunn npoBoaos u Tpocos (0AHOIPOBOJIOYHbIE H MHOIONPOBOIOUHEIE IIPOBOAA).
- HopmatuBras qoKyMeHTaLus 110 IPOBOJAM U TpocaM. MapkupoBKa TIPOBOJIOB U TPOCOB.
. OCHOBHBIE XapaKTepHCTHKK U30ITOPOB. LIITEIPEBEIE H3OMISITODEL.

. [loxsecusie usonaTope:. CTepIKHEBLIE NIOIMMEPHEIE HIOIATOPEL

. JlunelHas apmarypa.

. Botbop usongaropos u apmatypsi.

. O61acTb IPHMEHEHUS OTIOp.

. Knaccuduranms u xapaxrepucrrika onop.

. JlepeBIHHEIE OIOPEL.

. ’Kenezo0eToHHEIE OMOPELL.

. MeTannuieckre omopEL.

- ATvocdepHsie Bosaeticteus Ha BJI: Temiieparypa Bosmyxa.

. ATvMoc(epHEie Bo3fieHcTBHS Ha BJL: BeTep U BETPOBEIE HArPY3KH.

- ATmocepHEle Bo3aeitcTBus Ha BJI: BuGpauus u NiscKa IPOBOIOE.

- Harpysku Ha IpOBOJA ¥ TPOCK!: BEPTHKANBHDIE H FOPH3OHTATBHEIE HATPY3KH.

- Harpysku na nposona i Tpocel: eIMHHYHAS HATPy3Ka.

. Harpysku va npoBoaa # TPOCH!: NOIMYCTHMbIE HAMPSDKEHHS B IPOBOJE.

. lleppoe ypaBHEHHE KPHBOH IPOBHCAHUS ITPOBOJA.

. Onpenesenue cTpessl nposeca.

. Beimoanenue nocrpoenuii crpens nposeca.

. Oripezienienye TAKEHTH B TOUKAX [0JBECA TPOBOJIA.

. Bropoe ypaBnenue xpuBoit IpoBUCaHUS MPOBOIA.

- 3aBHCHMOCTD MEXCLY BETHUHHAMY HANPSOKEHHH B HAMHA3IINX TOYKAX H TOYKAX [[0BECA.
. Onpenenenye [UIHMHE TPOBOKA.

3. Pexxomengyemas aureparypa

- bouman B.B. OnextpocmaGxenne : 2019-08-27 / B.B. Bonman, — benropon : BenlAY

um.B. AT opuna, 2019, — 144 ¢,

. Kynpun B. Y. Dnextpocnabikeryie NpOMBILIIEHHBIX TIPEATIPHS THI: YuebHno-cripas.nocobre / B. 1.

Kynpun. - M. : Tennorexunk, 2009. - 698 c.

- ®ponos 10.M. OcHosbr anexTpocuabixenus: yueGHoe nocobue / F0.M. ®ponos, B. 1. Hlensxu.

— Cankr-Iletepbypr : Jlans, 2022. — 480 c.

Kynpur b.JM. Cucremsl anexrpocuaGmerus: Yue6.nocobue / 5. M. Kynpum. - M., Mzn.nentp
"Axagemua”, 2011. - 350 c.

Cubuxun 0.J1. Dnexrpocrabixenne MpOMBIIIEHHRIX OPEATIPUITHH H YCTAHOBOK : Yueb.mocobue
/10, JI. Cubuxun, M. 10, Cubuxun, B. A. Simkos. - 3-e U37.,J101L.1 tepepad. - M. : Qopym, 2015,
- 367 c.

OJIEKTPONHTAIOIIHE CHCTEMBE M 3/IEKTpHYecKHe ceTH : Yuel.nocobue / H. B. Xopormmunos [u ap.].
- 2-¢ u3j1.,nepepab.u gon. - Crapeit Ockon : THT, 2015. - 351 ¢. : w1, - Bubaworp.:¢.298-300.,
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33.

34,

35.

36.

37.

38.

39.

40.

41.

44,

45

46.

Tumoteena O.I1. Maremarnyeckoe rporpaMMHPOBAHHE B 3a/a4ax yupaelieHnd | Yued.nocobue /
O. I1. Tumodeera, T. K. Banamosa, FO. C. Baxanos ; HI'TY um.P.E.Anekceera. - H.Hosropox :
[b.1.],2013. - 143 c.

. Hexnenaes b.H. 2nexrpudeckas yacTe 3NEKTPOCTaHIUHA M nofacTaniki. CripaBodHEBIE MaTepHasib!

U8 KYpCOBOTO ¥ JAMIIOMHOIO INpOoeKTHpOBaHus . YyeG.nmocobue / b. H. Hexnenmaes, U. I
Kprouxos. - 5-e uzn. crep. - CIIG. : BXB-Iletepbypr, 2014. - 607 c.

Kpeutos HO.A. Dreprocbepeskenre W aBTOMaTH3alMs HPOH3BOACTBA B TEILIOYHEPTETUYECKOM
XO03sHCTBE ropoaa. YacToTHO-perynupyemslit anekTponpusok : Yued.nocodue / HO. A. Kpeuios, A.
C. Kapannaes, B. H. Mensenes. - CI16.; M.; Kpacnogap : Jlans, 2013. - 176 c.

[lneirukos B.b. OsexrpocHabieHHE CHIOBBIX SNEKTPONPHEMHUKOB LeXa IPOMBILUIEHHOIO
npennpusaTHs : yuebuoe nocobue / B. B. Ine#tnuxos, T. B. Casonora. — OpenGypr :
Openbyprexuit rocynapcTsensslit yausepeuter, 35C ACB, 2012. — 110 ¢.

Cucrembl anexrpocHabucenust: cOOpHUK y4eOHO-METONMUYECKMX MAaTepHaloB IS HAIpaBieHMs
noarotoskd 13.03.01 11 13.03.02. / Cocr.: FO.B. Macoenos, JI.A. Macoenosa, U.I". IToarypcxas -
brarosemenck: U3n-so AMIY, —2017.

CHucTeMBbl 3NMEKTPOCHAOKEHHs INPOMBIIIIEHHEIX O0BEKTOB M ropomos : yueb.mocobue / 10.B.
Mscoenos ; AMI'Y, Du.. - bnarosemenck : HM3n-so AMyp.roc.yura, 2014. - 127c¢,

[letpos I'.M. OnexTpudnxarus oOLeKTOB MPH CTPOHTENLCTEBE FOPOICKUX TOJ3EMHBIX COODYIKEHHU.
Yuebuuk : yueb. - Mocksa : ['opuas kuura, 2011, ~ 522 ¢.

Kpacros M.1O. MeTons! 1 cpelctBa 3HeprocOepekeHs Ha NPOMBIIUIEHHBIX PEANPHITHIX | yued.
nocobue - Tomck : TITY, 2013. - 181 ¢.

Dpoxos FO.M. Ocnosel snexrpocnabuxenus | y4e6. nocobue / 10.M. @ponos, B.IL. Hlenakun. -
Cankr-IlerepOypr : Jlans, 2012. - 432 ¢,

Kenroxopa E.A. TlpoekTHpoRaHue CHCTEM 3NEKTPOCHAGXKEHHS NMPOMBIIUICHHEIX MPEITPHSITHH
(reopus u mpuMepsl) : yuebuoe nocobue / E.A. Konioxosa, — M. : Pycaiinc, 2016. — 159 ¢.
IKonnor A.A. DnexrtpoobopynosaHne Oxkuablx 3maHuii /  ALA. Kommoe. —Caparos:
Ilpodobpazosauue, 2017, — 254 c.

Cusros A.A. OcHopbl 31exTpocHalkenus ; yuebnoe nocobue / A A, Cuskos, J[.10. epacumos,
A.C. Caitrain— Tomek: ToMCkui nonutexHudeckui yaugepeuret, 2014, — 174 ¢.

. IInefinuxos B.B. SnextpocrabkeHne nexa IpOMBILIIEHHOTO MPEANPHITHS © yaebHoe rocobue /

B.b. lllnefnukos. — Opeubypr: Opendyprekuit rocynapcerseHusli yuusepeurer, 35C ACB, 2012,
—115¢.

. Menpuuxos M.A. DnekrpocHa®ikenue IPOMBINIIEHHBIX PeANpHsITHH: YuebHoe mocobue. —

ToMmcx: TITY, 2009, — 144 ¢,
JIeikoB Y0.®. Cucreme! anexrpocHadxenus: Yuebroe nocobue. — Camapa: CI'TY, 2009. - 330¢

. I'ywoe H. I1. Cucrems! anextpocHatkenns : yuel. g yzos / H. I1. T'yxog, B. 5. Onsxosckuii, .

A. Tlasnmouenxo. - Poctos v/ ; ®ennxe, 2011, - 382 ¢,
I'epacumenko ALA. Tlepenava U pacnpeneneHue aNeKTpHYecKof sHeprun: YuebHoe mocobue / AL A.
Fepacumenxo, B.T. ®eaun. — Poctos-u/l.: ®ennkc, 2009. — 720 c.

MOPSIIOK ITPOBEJIEHUSI BCTYIIUTEJIBHBIX HCIILITAHNUH
NPH NOCTYNJIEHHH B MarMCTPATYPY 10 HANPABJEGHHIO TOAT0TOBKE MATHCTPOB
13.04.02 «IAeKTPO3HEPTeTHKA H 2JIeKTPOTEXHHKA»
Maruncerepekan nporpamma: «Kutep0e30macHocTs DAEKTPOIHEPTETHYCCKHX CHCTEM

1. O6uue rpeGosanus
B coorBercTBHM ¢ JOKyMeHTaMHM, yTeepxaeHHBIMH pextopom HITY: «IlpaBmma mpuema B

Hipxeroponckuil rocynapcreHupiii Texuuueckuit ynusepcurer uM. P.E.Anexceesa», MeTonuueckas
uHCTPYKLIM «(O TMopsaAKe MNPOBEAEHMS KOHKYPCHOTO oTOOpa B Maruerparypy YHHBEPCHTETAR,
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BCTYIIUTEIBHEIC HCHOBITAHUA HPOBOMSTCH B BHAE MEKIMCUMIIIMHAPHOIO JK3aMeHa Ha OIOMKETHHIE
MECTA W MECT4 C [1OJIHBIM BO3MCIIEHHEM 3aTpaT Ha 00yueHHe,

BerynuTeibHOe  MCHBITAHME B BHJE MEKIHCLUHUIUIMHADHOTO JK3aMEHA IIPOBOJHUTCH B
IHCEMEHHOH Qopme. TIpoao/mKHTENLHOCTE 3k3aMeHa cocTaBaseT 120 MHHYT.

MexauCUMIIMHapHblif  3K3aMEH  MPOBORWTCS  COMVIACHO  pACTMCAHUS  BCTYTHTEIBHBIX
VCTIBITAHAY, YTBEPIKIAEHHBIX [EPBBIM IPOPEKTOPOM — IIPOPEKTOPOM MO  OBpa3oBaTeNbHOMH
IeSTENBHOCTH, PE3YALbTaTE! 3K3aMeHa OOBABISIOTCS Ha CNSYIOMHM IeHb.

OK3aMeHAUMOHHBIH  Oumiier comepkuT 3 (TpH) BOUpoca MO  BIEKTPOCHAGKEHHIO,
SJIEKTPOIHEPTETHYECKHUM CHCTEMAM M CETAM, IEKTPOIHEPreTHKE, BO3AYIUHBIM M KabelbHbIM JIMHUAM
BIEKTPONepenayy, HHPOPMALMOHHO-U3SMEPHTENLHON TEXHUKE U 3NEKTPOHMKE, peledHol 3amure u
aBTOMATH3ALHH NIEKTPOIHEPTETHUECKHX CHCTEM, ONEKTPHYECKHM CTAHIHAM U [TOACTAHLESIM,
IEPEXOANEIM IIPOLECCaM B 3MEKTPOIHEPTETHUECKHX CHCTEMAX.

Onenka OTBETOB Ha IK3aMEHALHOHHEIE DHIICTEI OCYIECTRIAETCS SK3aMEHAHOHHON KOMMCCHEN
B COCTABEC TPEX YEAOBEK, KOTOPBIE COBMECTHO ITPHHUMAIOT PEeLICHHE O BEICTABIIEHHH OLEHKH.
QueHka ypOBHs 3HAHKMH onpefensercs Mo 5-TH GannpHol cucteme. JJONYIEHHBIMH K YUaCTHIO

B KOHKYPCE CHHTAIOTCS NOCTynatomue, HabpaBuine He MeHee 3-X 6auios.

[Tocre  mpoBedeHHs — MENUHCUMILIMHADHOIO  9K3aMEHA  ATTECTALHOHHAS  KOMHCCHS
yCTaHaBIHBAECT A0COMIOTHOE 3HAYEHHE CHEMYIOIMX PEHTHHIOBBIX [0OKasareiedl 1o KKAOMY U3
KaHAUIATOR!

Buapl OLEHOUHBIX CpencTs

Ne
rnoxasaresa
ABcomorHoe
3HaYEHNE

QueHka BLIMYCKHOH KBANH(HUKAUMOHHOH paboTs!

OuetKka, MORYHEHHAS KA BCTYIHMTRABHOM 3K3aMEHe

Bayutbl 38 HHANBHAYANLHBIE NOCTHNEHNA N0 HAMPABCHHIO NOArOTOBKH (MOpTQoHo)

3 Cpeanuii Gang no oueHkam AWCUMNAMH, KYpCOBbIX paGoT (NPOEKTOB) W NpaKTHK,
BK/IIOYEHHBIX B IPHAOKEHKE K JIOKYMEHTY O BhicWeM ofpaioBatin 1 O KBalin(Mkaunu

89

Ilpencrasnerue K 3aUuC/EHHIO B MATHCTPATYPY (M3 YHCIIA JOMYUIEHHEIX K YUACTHIO B KOHKYPCE)
IPOBONUTCS B PAMKAX KBOTHI, BRINCNEHHOH Ha KaKAYIO NPOTpaMMy IIOATOTOBKH marucTpoB. KBora
OINPENENIeTCd HHCTHTYTOM H3 OCIIEro KONHYECTBA OIOIIKETHBIX MECT, BBIACICHHBIX HA JAHHOE
HanpaBJIeHHE TTOATOTOBKH MarucTpos. [1o pe3ysabTaTaMm NMpOBeNEHHEIX BCTYIIHTENLHEIX HCHBITAHUI 110
KQKAOH MIporpamMMe MardCTparypbl (OPMHDPYETCH DAHIKUPOBAHHBIA pEeHTHHrOBBIN CHHCOK (110
HOPHHIUNY YOBIBAHUS HTOTOBOTO peHTHHIA).
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2, Bonpochbl K BCTYNHTEIbHBIM HCNBITAHUAM
DaekTpocHalkeHHe

. OCHOBHBIE XapaKTepUCTHKH MoTpeduTenelt anexTposneprun {93).

. DNEKTPUHECKHE HATPY3KH U TpadHKH rnoTpednenus 3.

. OCHOBHEIE (pH3UYECKHE BeJIMYHHEL, HCIIOIB3YEMBIE IPH PacdeTe AIEKTPHYECKHX HATPY30K,

. OnpeneneHue rofOBbIX PACXONIOB H NOTEPE D3,

. ObLme TpUELHIE! TOCTPOSHUS ceTell HanpsxeryeMm Beiue 1000 B.

. Cxema pacrpenenerus 23 Ha HanpsbxeHuu Belue 1000 B.

. KomMnoHOBKHM H cxembt riaBHOH normauTensHoM noxctanuuu ([TIIT) u pacmpeaenuTennHas
nojacranuus (PIT).

. Beibop Tparcdopmaropor ' (MouHOCTH ¥ MecTa paclioNoyKeHH).

. CniocoOrl kananu3auMy ceTeit Hanpspkenydes sbire 1000 B.

. Brifop cevenus ceteit HanpsbkeHreM Beie 1000 B.

. HopMBI KauecTRa 3AEKTPOIHEPTHH.

. Bnuanue D11 na nokasarenu xauectsa 33,

. Biimsnane xauecrsa D3 Ha paboty DIL

. Pacuer OTKJIOHEHHS HATPSIKEHHSL.

. Cpencrsa perynuposanust narpsbxerus Ha I'TITTL

. Of1e MPUHIKIE] KOMIIEHCALHH PEaKTHEHOM MOIHOCTH Ha IPOMBININICHHBIX HPELTIPISTHSIX.
. MONHHE3aIMTA 3/IAHHH 1 COOPYIKEHHH.

. YeT 1 KOHTPOINb pacxona D3 Ha TTOHH3HTEIILHEIX TOJCTAHLHAX,

I’IH(bOpMﬂI.{HOHHO-HSMe[)llTe.fIbHafI TEeXHHKA H JJeKTPOHHKA

Hcronpzosanve wHGopMalMy 06 yueTe SHEPrOpecypCoB.

. MeTojip! 1 rpubOpsl H3MEPEHHS ANEKTPUUESCKUX BEIHYHH.

. Yyer ajiekTpuueckoit sneprun. O0uye noxoenHusd. Opranu3anng yueTa dJIeKTPOoSHEPTHH.

. YYer 37eKTpO3HEPTHH IpH ee IIPOU3BOJCTBE, [epelaie M pacupeleNeHuy. Yuer akTHBHOMR
IMEKTPOIHEPTHH HA 3ICKTPOCTAHLHAX. Y UeT aKTHBHOH JIEKTPOIHEPIHH B JJIEKTPHUECKUX CETSIX.

. YYeT 3JIeKTPO3HEPrHY IIPH €€ [IPOH3BOACTBE, Nepelade M pacnpenencHud. OcofeHHOCTH yuera
MEXCHCTEMHBIX TEPEeTOKOB 3IMCKTPOIHEPrHU. YHUET PEeakTHBHOH BIEKTPOSHEPTHH B HIEKTPO-
YCTAHOBKAX. YUeT IeKTPOIHEPIHH U MOIIHOCTH B 3JIEKTPOYCTAHOBKAX HOTpebuTenet.

. YUET 3JeKTPOIHEPIHH TIPH €e TIPOM3BOICTRE, lIepekade ¥ paclpeeieHi. ABTOMAaTH3AINS yieTa
NMEKTPOdHeprud K MomnHocTH. Obmme TexHmdeckue TpeDoOBaHHE K CH-CTeMe  ydera
aNeKTposHepruy. OpraHu3alil SKCIUyaTalil MpHOOPOB ydeTa 3IeKTPOIHEPTHH.

. YUET 3IeKTPHUECKOH 3HEPrHH M MOLIHOCTH Ha sHeproofwexrtax. Cpenctea uamepenui. Meron
H3MEpeHHI U yeaoBusl uaMepeHuil. O6paboTKa pe3ynbTaTOB H3IMEPEHHH.

. IToHsTHE aBTOMATH3UPOBAHHOH CHCTEMEI KOHTPOJS ¥ yueTa anekTposHepruu (ACKY D). 3anaun u
Gyurupn ACKY3. Knaccngukanms ciuctem yuera. JkoHoMHueckas addexturrHocts ACKYD.

. ¥poean ACKYD.

. Kommepueckue u rexauueckue ACKYD.

. [IpHHIHNEL pa3MEIICHNRS H3MEPHTETEHBIX KOMIIIIEKCOB.

Peneiinas 3ampyTa 1 agTOMAaTH3AINS AICKTPOSHEPIreTHHYECKHX CHCTEM

OcHoBHEIE TpeOOBaHMS, NPERBABIAEMBIE K PENEHHOH 3allHTE.

. Buip! rropex e 1 HeHOPMaNbHLIX PEXKHMOB B HIEKTPHUECKUX CETHX.
Metounuky oneparuBHOTO ToKa. [10CTOSHHEIN OepaTHBHBIH TOK,

. MicTOUHHKH BEIPSIMICHHOTO OTNIEPATHBHOIO TOKA ¥ CXEMBI UX BKNIOYCHUS

. TpeGoBaHHs K TOUHOCTH TPAHC(POPMATOPOB TOKA, NUTAFOIKX PEIeHHYIO 3alUTy.
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38.
39.
40.
41.

42,

43.
44,
45,
46.
47,
. Tlocnencreys CHHYKEHUA YaCTOTHI B 3MEKTPOIHEPTETHIECKUX CHCTEMAX. JOIIYCTHMBIE aBapHifHbIe

10.
11.

12

55.
56.
57.
58.
59.

60.
61.

Belnepikka BpemMeH: MaKCHMaIbHOR TOKOBOM 3aIUTEL

MaxcumanbRas TokoBas 3aiuTa, [IpHHImMn neferens.

Toxopas orceuka. [IpuHnun nelcTeus.

[pononenas nudrepenumanpras 3amuTa JHHUH, [IpuHIMn geficTens, Tox Hebananca, O61acTh
MPUMEHECHHS.

Hucrannuonnas 3awnTa, HasnaueHne H npuHIMN nelicreus. OCHOBHBIE OPraHbl 3alllThl H HX
B3aUMOJEHCTBHE.

IIpuMeHenne TOKOBOH oTceukH Ha Tpanchopmaropax. O61acTh NPHMEHEHHS.

["azopas 3amuTa TpaHcpOPMAaTOpPOS.

3amuTa TPaHC(POPMaTOPOB OT BHEINHHX K.3.

OcobernnocTy paboTh! AnddepeHnanbHON 3aIMHTE HA TPAHCHOPMATOPaX.

OcHOBHEIE BHJIBI TPOTHBOABAPHITHON ABTOMATHKH B 3HEPTOCHCTEMAX M JHEProObeJHHEHUIX

MIOHMIKEHKS YacTOTEL B D9C.,

BJIEKT{)P[‘]BCKHG CTAHUHI H NOACTAHIM I

. CyTounbli rpaguk IPOHM3BOACTBA 3NEKTPOIHEPIHH, OCHOBHEIE XapaKTEPHCTHKH U 30HLI, YUACTHE

ITEKTPOCTAHITHY PASHEIX THIIOB B ero (hOPMHPOBAHKH.

. CpaBHUTB TEILIOBBIE ANEKTPOCTAHIHY PA3HBIX THIIOB B 3JCKTPHYECKON 4ACTH.
. Yuactue ['DC 1 ADC B hopMupOBaHHH TpaduKa IPOU3BOICTEA 3NEKTPOIHEPTHH, 0COGEHHOCTH HX

SHeKTpHHeCKOﬁ HaCcTH U KOHCTPYKTHEHEIC 0COOEHHOCTH TUAPOreHEPAaTOoPOR.

. BeiGop u mpoBepka anmaparos, NPOBOAOB, IIHH ¥ KaGenell 1o TepMHYECKOMY NEHCTBHEO TOKOB

KOPOTKOTI'O 3aMBIKaHH,

. BBIﬁOp H IIpOBEPKd AIAPATOR, NPOBOACE H KECTKHX WHH 0 JHHAMHYECKOMY ASHCTBUIO TOKOB

KOPOTKOTC 3aMBIKaHHKIL.

. YcrnoBus Bblﬁopa ¥ IPOBEPKH BLICOKOBONBLTHLIX BRIKNKUATENECH.
.KJI&CCH@)HKHHPIH, Has3HavueHue H 00nacTh TIPAMCHCHHUA KOMMYTAIIHOHHEIX AallllapaToB BBICOKOIO

HaIpsDKeHHA.

.Knaccmpm(aum, HazHAyeHHe H oOIacTh IPpUMEHEHUE 3a0JMTHBIX Aanaparos BLICOKOTO

HaITPDMKCHHA AL

. TexHuueckne XapakTepHCTHKH B 0COOEHHOCTH BHIOOPA H3MEPHUTENBHEIX TPAHCPOPMATOPOB,
. YcrpolicTa GesonacHOCTH OOCTYIMBAHUA OTKPBITBEIX PACHPEACTHTENLHBIX YCTPOHCTB 3J€K-

TPOCTaHIMH U TIOACTaHIMH.

. YerpoiicTea 0e30MacHOCTH  OOCHY)KHBAHMS 3aKPBLITBIX PACHPE/IENUTENBHEIX YCTPOHCTB 2JIeK-

TPOCTAHUHH U TOACTAHIMIH.
ITepexoanpie npoueccsl B 3IEKTPOIHECPIEeTHYECIKHX CHCTEMAX

Bunst 1 0CODEHHOCTH NEPEXOAHBIX MPOLECCOB.

ITepexoaHbili porece B NPOCTEHIINX TPEX(AIHEIX LEMIX.

JleHicTBHE TOKOB KOPOTKOTO 3aMLIKAHHS Ha AMEMEHTEI MEKTPHYECKOH CHCTEMBIL.
VY napHeIll TOK ¥ yAapHBIH KO3 HLIHEHT.

9J]GKTDOBHCPFGTH‘ICCKHE CHCTEMBI H CCTH

banance! akTUBHOM M peaKTHBHOH MOLHOCTH H MX CBA3b C [IApaMETPaMH PEXKHMA,

Obwre nonoxeHus mpodneMsl peryIHpOBaHUs HANPSDKEHHS! B CETIX 3HEPTOCHCTEMEL
PerynupoBanue HalpsyKeHHsI Ha IEKTPOCTAHIIHSIX,

Perynnporarue HanpsHKEHWs Ha NOHMKAIOINX TOACTAHLIHIX.,

Obwas xapakTEpHCTHKA TEXHUUYECKHX CPENCTB PErYIHPOBAHUS HANPDKEHHS H3MEHCHHEM
ko3¢ buLKeHTa TpaHC(hOPMATHH,

Obwias xapaKkTepUCTHKA TeXHHYECKHX CPEACTB PEryJHPOBAHHS HANPSOKEHHS H3MEHEHHEM
napaMeTpoB pexuMa EKTpolepeadr U apaMeTpOB JHHKH anekTponepeaay (JIDI).

basanc axTuBHOH MOLIHOCTHM M ero cBf3b ¢ wuacrtoroi. TpeboBamms k uactroTe. Pesepshl
IeHEPHPYIOINUX MOIIHOCTEH.

. BoaMoxmoe yUacTHe HOTPC6HTCJ’ICﬁ B PEryNMMPOBaHAH JaCTOTEI JJIEKTPHYCCKOrO TOKA.
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63.
64.

65.

66.
. YCTaHOBKH NIPONONBHOH KomIeHcalnu, Obnactu npuMeHeHus. CXEMOTEXHHUSCKHE PEIISHHS.
68.

69.

70.

71.

[lousTue "OpoHs" B 3amavue NOANEPKAHMUS NapaMeTpoB peskuma JIC.

(ObobmenHas MOAENL CTPYKTYPHI JJEKTPONOTpeOneHHsl IMPOMBIIICHHOTO NPEIIPHATUA C
HENPEePBIBHEIM [IPOH3BOACTBOM.

banaHc peakTHMBHOH MOIHOCTH H €ro CBA3b C HANPSDKSHMAMH B y3/nax ceTH. TpefoBaHHi K
OTKJIOHEHHSIM HAIPSDKEHMS].

OOb1uIKe NONOXEHUSI HOPMUPOBAHHUS YPOBHS KOMICHCALMH PEAKTHBHOM MOUIHOCTH.

Darapen cTaTHYecKMxX KOHASHCATOPOB IIONEPEYHOro BKmoueHus. O6nacTH mnpUMeHeHHs.
CXeMOTeXHKUESCKHE PEILIEHHS.

PeryaupoBanne  HampspkeHns  Ha  JByXoOMOTOUHBIX  Tpanchopmaropax.  YcrTpoiicTBa
perynuposanusi. BeiSop oTBeTRICHNUH.

PeryiupoBaHMe HampsOKEHHsT Ha TpexoOMOTOUHEBIX TpaHcopmaropaX. Perynupyromye
ycTpoHcTBa. BeIOop OTBETBACHHH.

PeryiupoBanue HanpspKkeHMs Ha aBTOTpaHcdopMaropax. YCTpPOHCTBO peryiHpoBaHus IIOJ
Harpysko# (PTIH) Ha cTopone cpennero nampsokenust (CH). Tpsamol pexxum.,

. PerynupoBanue HampsDKeHHST Ha apTOTpaHchopMartopax. Ycrpoiicteo PITH wa cropome CH.

PeBepcHBHBIH peXHM.
Perynuposanue Hanpsoxewust Ha aprorpaHcdopmaropax. Ycerpolicrso PIIH B Helitpanu
aproTpaHcdopmaropa. [IpaMol peim,

. McnonezoBanue IoCJIea0BaTC/IBHEIX (BOHBTOI{O6&BO‘1HBIX) TpaHC(l)OpMElTOpOB. Cxema

IIPOJIOIBHOTO PErYIHPOBAHHASL.

. Mcrnone3opanme  rocnenosaTenbHbiX  (BONBTOA002BOYHBIX)  TpaHcdopmaropon.  Cxema

[TONEPEYHOIO PETYIHPOBAHUS.

. McnionpzoBanye OCIe0BaTENbHEIX (BONBTON00aBOUHEIX) TpaHchopMaTopoB. CxeMa CMEIIAHHOTO

PEryIHUPOBaHHL.

. JluneHHble perynupoBoHHbIe TPAHCOPMATOPEL.
. CpaBHUTENBHAS  XApaKTepUCTHKA  [IOCIEHOBATENbHBIX W JIMHEHHBIX  PEryJMpOBOYHBIX

TpaHC(hOPMATOPOB.

. PerynupoBanue HanmpspKeHHST ¢ [IOMOIUBK)  CHJIOBBIX  TPaHc(OpMaTOpPOB. Y CTPOHCTBO

nepexmoueHus 6e3 Bozdyxucaerus (1I6B). Yerpoiterso PIIH.

. JlocTOHHCTBA H HEAOCTATKH PeKHMAa H30IHPOBAaHHOH HEHTpaH.
. Ceru cpetrero HanpspkeHus:, paboTaroLye ¢ INIyX03a3eMICHHOM HeHTpasblo.

43.
44,
45,
. Onpenenenue NOTepH M NageHus HanpskeHus B JIOIT no n3BeCTHREIM MOLHOCTH M HANMPSDKEHHIO B

47,
48,
. CTpyxTypa HOPMATHBOB IIOTEPE IEKTPHUECKOH IHEPTHH,
50.
51,
52.

53.

54,
55.
56.
57.
58.

59.

BHeKTp 03HEPreTHKA

Oburas xapakrepucTika sHeprocueTeM. Knaccudrkamus sJIeKTpHYECKHX ceTel.
OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI BEICOKOBOABTHEIX JIMHHUI (BJI) anexTponepenay.
OOmine CBEISHHS 0 CXEMaX 3aMELIEHHUS.

KOHIIE NHHHUH.
Pacnpenenenune NOTOKOB MOIIHOCTH K HAPSHKEHUHN B IPOCTEIX 3aMKHYTHIX CETSIX.
[Ipencrasnenue BJl B cxeMax 3amellenns npy pacderax YP.

CTpyKTypa yCIOBHO-IIOCTOSHHBIX TIOTEPD SNEKTPUYECKOH SHEPTHH.

OO0mas xapakTepHCTHKE METOAOR pacueTa Harpy3049HEIX OTEPh NIEKTPHUCCKON JHEPrHY.
Bmusuie 3raueHuil xoxpduiumenta MOnMHOCTH ¥ kod3pduumenTa QOpMBL HA BEJIMYUHY Harpy-
30YHBIX IIOTEPH 3NEKTPHYECKOH 3HEPIHH.

PacueTs! HArpy304HEIX IOTEPE IMEKTPHYECKOH 3HEPTHH [0 METOJAM CPEIHMX Harpy30K H ME-TOZLY
4yClIa 9acoB HanOONMBIINX MTOTEPh MOIIHOCTH.

Bananc snexTposHeprui aJeKTpoCeTeR0 oprann3anii.

TexHWYeCKHe OTEPH BJEKTPOIHEPTHH IIPH €€ Iepefiade U WX COCTaBIAIOLIHE.

TexHonormueckye OTEPH 3IEKTPOIHEPTUH [IPH €€ TIepeaade U HX COCTABISIOIHE.
XapaxTepycTHKa COCTABIIIIONINX YCIOBHO-TIOCTOSIHHEIX I0TEPh AEKTPOIHEPIHH IIPH €€ repe-aade.
TMoTepu xonocToro xojaa TpacGopMaropoB M NIYHTHPYIOINHMX PeakTOPOB. 3aBHCHMOCTB OT Ia-
paMeTpoB pPeKHMa CeTH. [1epCIeKTHREl YyTOUHEHHS.

OtrocuTenbHas u adCOMOTHAS NOTPEIIHOCTH K3MEPEHHS ANEKTPRYeCKoH 3reprun aus 2C0.
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53.
54.
55.
56.
57.
58.
59.
60.
ol.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71

47,

48,

49.

50.

51

. CXeMa NOINKIIOYCHHS CHUETYMKA 3IeKTPosHeprun. O6paborka NOKA3aHuil HMHAYKIHOHHBIX M

IEKTPOHHEBIX CHUCTYHKOB,

. OueHounsie MetTo/ipl BEIOOpa 3HAUCHUH HOMHHAIBHOTO HANPSKEHWS JTHHHH 3MNEKTpolepenay

CeTEBLIX PAHOHOB.

. DKOHOMMUECKAS IUNIOTHOCTH TOKA,
. OGpeM mpoBepky BHIGPAHHBIX CeueHHI NPOBONOB BO3AYIUHBIX M KaGeNbHEIX JHHMHA 3MEKTpO-

fepena.
Bosaymmnsie n kadesbHple JIUHUH 3JIEKTPONEPEAauy

CpolicTBa MarepHanoB NpPOBOIOB.

Koncrpyxums npoBoAoB B 3aBHCHMOCTH OT IPHMEHSIEMBIX MATEPHAIIOR,

KoHerpykums IpoBoJoB B TPOCOB (OXHONPOBOJIOYHBIE H MHOTOIPOBOJIOUYHEIE IPOBOA).
HopmarieHas JOKyMEHTALKs 10 IPOBOJAM H# TpocaM. MapKHpOBKa NPOBOIOB U TPOCOB.
OCHOBHBIE XaPaKTEPHCTHKY H30IATOPOB. LLITEIpeBLIE H3ONATOPEL

TTonpecusle H3014TOPEl. CTepiKHEBbIE MOHMEPHEIE H30SITOPEL.

Jluneiinas apmarypa.

Be1bop H30TATOPOB M apMaTypBI.

O6nacTb NpUMeHeHHs Omop.

Krraccuuxanus i XapakTepHCTHKA OII0P.

JlepeBsHHBIE ONOPEL

KenesobeToHHDBIE OMTOPEL.

Merannuueckue onopsl,

Atmocdepnsle Bo3geiicteus Ha BJL: Temmepartypa Bo3ayxa.

Atmochepnrle Bo3aeHicTBus Ha BJI: Betep ¥ BETPOBLIE HArPY3KH.

Atmochepnsle Bozaefictsus Ha BJI: suGpauus 1 niscka npoBoIoB.

Harpysku Ha IpOBOMA H TPOCHL: BEPTHKANBHEIE H FOPH30HTANBHEIE HATDY3KH.

Harpysxu Ba nposofa U TPOCEHL: eMHHHYHAS HATPY3KA.

. Harpysxu ma npoBoza H TPOCBI: AOITYCTHMEIS HAPSUKEHHS B IIPOBOJIE.
72.
73.
74.
75.
76.
77.
78.

[1eproe ypaBHEHHE KPHBOH [IPOBHCAHUS TPOBOJA.

Onpenenenue CTpesl IpoBeca.

BrImonHeHne NOCTPOSHHH CTPENEI IIPOBECA.

Onpenenexne TSHKEHKEH B TOUKAX 110/IBECA IPOBOJIA.

BTopoe ypaBHEHHE KPHBOI IIPOBHCAHN TPOROIA.

3aBHCHMOCTD MEXKIY BENTMUMHAMY HANPSDKEHHH B HAHHUIIINX TOYKAX M TOYKAX TOIBECA.
Onpejenenue ATHHEI TPOBOJIA.

3. Pexomenayemas THTEpaTypa

Aradonos, A. M. CospeMeHHas pelieliHas 3al{HTa 1 aBTOMATHKA 3EKTPOIHEPIeTHUECKUX CHOTEM:
y4eOHoe nocobue / A. Y. Aragonos, T. IO. Bpoctaosa, H. B. xxasosckuit. - 2-¢ u3f., nepepad. u
aon. - Mocksa ; Bonorza : Mndpa-Wmxenepns, 2020. - 300 c.
Bouman B.B. Dnektpocnabienwe : 2019-08-27 / B.B. Bouman. — Bemropon : Ben['AY
um.B.A.[opuna, 2019. — 144 c.
Kynpun b.M. DnexrpocnalceHne MPOMBILIICHHEIX penpusiTail: YuebHo-cnpas.nocobue / 5. 1.
Kynpusn. - M. : Temnorexuuk, 2009. - 698 c.
Gponos FO.M. OchHoppl anexTpocHabxkenns: yueGHoe nocodue / HO.M. ®ponos, B, 1. [essiun.
—- Cankr-TlerepOypr : Jlans, 2022. — 480 c,
Kynpun B.H. Cucremer anexrpocHauenns: Yueb.mocobue / B. Y. Kynpun. - M. : Msn.uentp
"Axamemus", 2011. - 350 ¢.
Cubuxun FO.II. DnexTpocHabikeHHe IPOMEIIIIEHHEIX NPEANPHATHH U YeTaHOBOK : Yueb.mocobue
/10, . Cubuxnn, M. [O. Cubukun, B. A. Smkos. - 3-e 131,001 nepepadb. - M. : Gopym, 2015.
- 367 c.
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53. DIeKTpOIHTAOIHE CHCTEMBI H dNIeKTpHUeckue ceTH @ Yued.nmocobue / H. B. Xopomunos {1 ap.].
- 2-¢ u3n.,nepepal.u gor. - Crapeiit Ockon : THT, 2015. - 351 ¢. : ui. - bubnnorp.:c.298-300.

54. Tumodeesa O.IT. MaTemaru4eckoe nporpaMMHpoBaHNe B 3afauax yrnpasieHus : Yueb.mocobue /
O. I1. Tumodeena, T. Y. Banawmosa, 10. C. baxanor ; HI'TY um.P.E.Anexceesa. - H.Hosropon :

[B.m.], 2013. - 143 c.

55. Hexnenaes b.H. Dnexrprueckas wacTh 3aexTpocradnuit u roacraduuil. CnpaBouHEble MaTepHasl
AN KYPCOBOTO ¥ JHIAOMHOTO TpoexTHpoBaHus : YueO.mocobue / b. H. Hexnmenaes, M. Il
Kproukos. - 5-e uzn.,crep. - CII6. : BXB-Iletepbypr, 2014. - 607 c¢.

56. PeneitHas 3ali{Ta vt aBTOMATHKA 3TICKTPOIHEPTETHUECKHX CHCTeM: Yueh. nocobue st HanpasieHus
MONroTOBKK "DiekTposHepretuxa u agekTporexuuka” / cocT.: A.H. Koznos, B.A. Koznos, 10.B.
Mscoenos ; AMI'Y, Ou. . - 4e u3z1., werp. - brarosemenck: Ms3n-so AMyp. roc. yH-Ta, 2017. - 160
c.

57. PeneiiHas 3aLIUTa ¥ aBTOMATHKA B MIEKTpHUeCcKuX ceTsx / nog pegaxnueit B. B. [lposx. — Mocksa
» Uspatenscxuit mom 2HEPTMS, Aresue, 2012, — 632 ¢,

58. Aunpees B.A. Peneiinas 3aiuta 4 aBTOMATHKA CHCTEM ANEKTpOCcHaKeHHs: y4eb.: pek. MuH. 06p.
Pd /B. A. Auapees. — 6-e u3l., crep. — M.: Berenn. k., 2008. - 640 c.

59, Vipaxuewus o peneino samure: yue®. nocobue / O. TI. Anexcees [u np.] ; mox pexn. O. IL
Anekceena, 2005. — 64 c.

60. PenefiHas 3aMTa M aBTOMATHKA 3JIEKTPOIHEPTETHUECKHX CHCTEM: METOZA. YK4a3aHHA K NPakT.
sagstuam. 4. 1/ AMIY, DH. ¢.; cocr.: A. H. Kosnos, A. I'. Porauesa. - 2- € u31., HCOp. . -
braropemenck: M3g-s0 AMyp. roc. yu-ta, 2017. - 37 ¢.

61. [Ieskos A.D., Osuapenxo H.M. MukponpoueccopHas aproMartixa W peneiHas 3amura
3IEKTPOIHEPreTHUECKHX cHeTeM: yuebHoe nocobue. M.: Mznarensckuit jom M3OH, 2008. 336 c.

62. Opuaperxo H.M. Apromaruxa OAEKTPHYECKHX CTaHUOUH M 3JEKTPOIHEPrETHUYECKHUX CHCTEM:
Yuebuuk s sy3os. M.: Man-8o HII DHAC, 2002. 504 c.

63. Xauun FO.M. Penelinas 3aumiyTa ¥ aBTOMATH3AHUA cucTeM snckTpocHabuenuda: JlabopaTtopHbiit
npaktakym / Xawwmu [O.M. - Bonrorpam: Bonrorpaackuii rocynapcTBEHHEBIM —arpapHbIi
yuusepeurer, 2018. - 124 c.

64. Buptoyma B.M. Peneiinas 3amura ¥ aBTOMATH3ALMS HIEKTPOIHEPIETHUECKHX CHCTEM : yuebnoe
nocobue / B.W. Bupronun, II.B. Kyxemusa. - Mockga ; Bonorna : Mudpa-Mmrenepus, 2022, — 164 c.

NOPANOK IIPOBEAFRHISL BCTYIIMTEJLHLIX UCHOLITAHUNA
NpPH DOCTYIJIEH I B MATHCTPATYPY N0 HAIPABJEHHIO NOATOTOBKH MATHCTPOB
11.04.04 «2neKTDOHHKA H HAHOAIEKTPOHHKAY
Maracrepekas nporpamma «flpoMpluienuas 3JeKTPOHNKA H MEKDOIPONECCOPHASE TEXHHKAY

1. OCurue Tpebopannu

B COOTBETCTBHH ¢ AOKyMeHTaMmM, yreepicieHHbIME pexktopom HITY: «IlpaBuna npuema B
Huoxeropojckuil rocyapcTBeH bl TexHuueckul yHuBepeuter uM. P.E.Anexceesay», MeTonmnueckas
uHCTpyKIms «O TIOpsiKe NpPOBEIEHHS KOHKYpPCHOro oTOOpa B MATHCTPATYPY YHHBEPCHTETAN,
BCTYIIHTEALHBIE HMCIBITAHHS IPOBOLATCA B BHAC MEKIMCIOHINIHHAPHOIO 3K3aMCHa Ha 6}OIL)I(BTHI:IB
MECTa U MECTEa € IOJHBIM BO3MCIICHHEM 3aTpaT Ha 06yquHe.

BCTyHHTCHBHOE WUCMBITAHHE B BHIC MCXIHCIHINIMHADHOIO JK3aMCHa IIPOBOAMTCI B
MHUCHEMEHHOH (]:)OPMC. HpOﬂOﬂ}KHTeHBHOCTB JAK3aMeHa COCTaBIsICT 12_0 MHHYT.

MG}I(ﬂHCHHHHHHapHBIﬁ 3K3aMEH TMPOBOJAHTCH  COINAcHO  paClHCaHuid  BCTYHNHTESIBHEBIX
HCHBIT&HHE, YTBCPKOCHHEIX HEPBBIM  [IPOPEKTOPOM —  IIPOPEKTOpPOM IO O6pa30BaT€HBHOI\/‘I
JACATCIIBHOCTH, PE3YIILTATh] DK3aMEHa OOBABIAIOTCA HA CHBH}’EOHIHﬁ JICEHE.

OK3aMeHAUMOHHEH GueT coaepxuT 2 (IBa) Bompoca IO TBEPHOTENLHOH 3JVIEKTPOHHKE,
BTOPHUHBIM HCTOUYHMKAM MHTAHHWA, OCHOBAM HpCOGPaSOBaTeﬂBHOﬁ TEXHHKH, CCHOBAM CXEMOTEXHHKH H
OCHOBaM MI’IKpOI’IpOHGCCOpHOﬁ TEXHHKH.
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OueHKa OTBETOB Ha 3K3aMeHALMOHHEIE GUNETH OCYILECTEAETCS SK3aMEHAIHOHHON KOMUCCHEH
B COCTABE TPEX UYCNIOBEK, KOTOPAIE COBMECTHO IPUHUMAIOT PELICHHE O BLICTABIEHHH OLIEHKH.

Ouerxa ypoBHs 3HaHu} ONpeNeNseTcs M0 5-TH GalIsHo# cucteMe, J[OMYIIEHHBIME K YHACTHIO
B KOHKYpPCE€ CUHTAIOTCA MOCTyNArOIIME, HaDpaBIIne He Mernee 3-x Ganios.

[locne  npoBeleHHs — MEXKIWCUHIUIMHAPHOrO  3K3aMeHa  aTTECTAMOHHAS  KOMHCCHS
YCTaHaBNHBACT aOCONIOTHOE 3HAYEHHE CHEAYIOIHX PeHTHHIOBEIX MMOKA3ATENeH M0 KAKIOMY H3
KaHAHIaTOB!

Buael ougHOHHBIX CpeENCTe

Ne
noKasarens
Abcontoruoe
IHAUCHHE

OieHka BHNYCcKHOH keasudukannonnoil pabotst

Ougnka, NOMyHEHHAA Ha BCTYNHTENbHOM JK3AMEHE

2 bannbi 38 WRAMBHAYARLHBIE ROCTIDKEHHS MO HATIPABJIECHHIO TIOArOTOBKH (TOPTHOIN0)
Cpennnit 6ann 110 OueHKAM INCLMIIAMH, KYPCOBBIX paboT (NPOEKTOB) M MNPAKTHK,
BKNIOYEHHDIX B MPUNOKEHHE K JOKYMEHTY O BhicuIem oDpa3oBaHii # o Keaaudukauu

[§%)

IIpencrapnenue K 3a4HCIEHHIO B MATHCTPATYPY (M3 4HCIIA TOYIIEHHBIX K YIACTHIO B KOHKYPCE)
OPOBOIUTCA B PamMkax KBOTH, BELIENEHHOH Ha KaX(IylO NPOTPaMMy HOATOTOBKH MarncTpoB. KBoTa
OMPEneIeTcd HHCTHTYTOM M3 00Lero xonuuecrsa OrOJDKETHBIX MECT, BBIICNCHHBIX HA JaHHOE
HANPaBJICHHE MOArOTOBKH MarucTpos. 1o pesynpraraM npoBereHHBIX BCTYIHMTEIbLHBIX HCIIBITAHUH 110
KaKAOH IIporpaMme MArucTparyphl (QOpPMHpPYETCS pPaHKUPOBAHHBIE DPEHTHHIOBEIH CROMCOK (10
IPHHLIHIY YOLIBAHHSL HTOMCBOTO PEHTHHTA).

2. BOII[)OC[:I K BCTYHHTCILHBLINM HCIIBITAHHSEM

TeepaoTesbHAST INERTPOHHKA
L. KnaccHdHkallia MHTErpaibHbIX MHKPOCXeM: MOAYNPOBOAHNKOBEE W rubpHAHBIE, HA GUIONAPHBIX
npubopax u MITl-anemenTax; UMDPOBbIE ¥ AHANOTOBLIE; MAIOH, cpeaHel, Sonbuioit U crepXB6oabLIOH
MHTErpaLmH.
2, llpuHuun aeHcTBMS W CXeMBI BKNIOYeHWs TpaHsucropa. Kosddmiment nepemauu toka. Cxema
BKIIOUEHUA GHNONAPHOrO TpaHsucTopa ¢ ODWIHM 3MUTTEpoM, ODLIKMM konaextopom, ofwell Gasoi.
Bxoaunbie u BeixogHeie BAX GHNOAspHLIX TPAH3UCTOPOB.
3. lonesbie TpansucTopsl ¢ ympaenstowuM p-n nepexonom, ¢ MITl-crpykrypoit. Crpykrypa u
OCHOBHbIE 0COOEHHOCTH, NPHHLKI AeHCTBHA, BAX, napamMeTpht 1 pexuM SKCIUTYaTailuy.
4. OniHooNepauMoHHbIE, 3arupaemble THpHETOPb!, Cumuctopsl. [lapamMerpsl 1 0GnacTy NpuMeHeHH s,
5. OBpaTHble CBA3H B YCHAMTEIISIX Ha TpaH3ucTOpax. Buasl o6parHoi cBA3Y B yoHIUTENIX. MeKKackaHble
CBS3H B YCHIIUTENSX.
6. Knaccnurkanys n obsacTy NpHMEHESHHS OCHOBHLIX THIOB Ba30BbIX NOTHYECKHX 3TEMEHTOB.
7. CocTaB, cxeMOTeXHHKA M MpHHUKMI AeiicTBrs 0a3osbix Aornyeckux anementor TTJL OcoferHocTH
CXEMOTEXHHKHM SMHUTTEPHO-CBA3aHHOM norukH, Cxemorextuka KMOIT u KMJIIT — tuna.

Bropuubie HCTOUHHKHN NMHTAHNS
1. CoBpeMeHHbE TEHACHLMH PA3BUTHS (DY HKLMOHATEHOCTH CHAOBOH BIEKTPOHHKH.
2. OcHoBHbIe CBOHCTBA ¥ PA3NAHYHA NAPAMETPHUECKHX M KOMITEHCALHOHHBIX CTaluIH3aTOpOB.
3. IlonynpoBoaHuKOBLIE TPHGOPBI, HCMOIb3YEMbIE B KAUYECTBE DEryJMPYIOLIMX 3MEMEHTOB B LEMX
MOCTOAHHOIC H IIEPEeMEHHOND TOKOR,
4. OcHoBrble ¢nocoDBl  pery/lMpoBaHUA MOCTOSHHOTO HANPSIKEHMA M CrHocoBbl  (OPMHPOBAHMS
BbIXOJHOrO MEPEMEHHOTO HANPMIKEHNST UHBEPTOPOB.
5. Kauecrpennas olleHka napaMeTpor cTabHIN3ATOPOB HENPEPLIBHOIO ASHCTBYS H IIOUEBHIX.
6. OCHOBHDIC y3iibl PYHKUMOHANBHBIX cxeM nipeobpasoBaTeneil NapaMeTPOR 3NEKTPUHECKOH IHEPrHH, UX
HazHaueHHe,
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7. OcHOBHBIE Y3/1bl (PYHKUMOHANBHBIX CXeM CHCTeM YyhpaBicHMs npeobpasosaTenell mnapaMerpos
WEKTPHYUECKOH 3HEprHn.

8. TlpuHUMIBI OCTPOEHHA AATHMKOB TOKA H HATIPSXKEHHS C rafbBAHHUSCKON PasBA3KOM.

9. MonynbHBIE KOHCTPYKLMH BTOPUUYHEIX HCTOUHUKOB FIMTAHMUS.

Ocnozsbl npeodpazoBaTeEHON TeXHHKH
1 IKnaccudurauus npeobpazosaTenet 3neKTpHUECKOH SHEPTHM.
2.  DBuapl KOMMYTaUHOHHLIX 3/1eMeHTOR. MX xapakTepHeTHiu,
3. [Ilpuuumn peficteus BeinpsMuTened. JlomyweHus npy ananmuse.
4. Tpéxdasnas MocTOBad cxema BuINpamMaeHud, Juarpammes paboTsl.
5. 12-razHbie cXeMbl MOLUHBIX BbIPAMHUTENCH,
6. CrocoGbl peryaMpoBaHUs BLITIPIAMACHHOIO HANPKEHKS.
7. PeryiupoBOuHBIE XAPAKTEPHCTHKN YNPasNseMblX BulNpsaMuTenei
8.  JlBoino# Tpéxdasubiit BLINDAMUTEND C YPABHHTENBHBIM PEAKTOPOM,
9. OnnodrasHblil BEHTUNLHLIA HHBEPTOP, BEAOMBIA CeThO. Jlnarpammbl paboTel.
10. CoBMmecTHRIH ciocod yApaBaeHHA PEBEPCHBHBIMH BHINPIMUTENAM K

OcHOBBI CXEMOTEXHHKH
HMmrynecHble CHrHanbl M HX OCHOBHBLE MAPAMETPEI,
Ycnopus camoso3DyikaeHHA reHepaTopoB. PexxnMel paboThl FreHepaTopos.
LC-reneparopst cuHyconaanbHbix konebannii. RC-renepaTopsl CHHYCOMARNBHBIX KOIEGaHMH.
[Tpunumne GopMUpPOBAHHA NHHEHHO U3MEHSIOUIMXCS HAPSAKEHMHA,
[enepaTop nuicobpa3Horo HanpsHKeHMs co cTabunnzalurell TOKa 3apsia KOHOSHCATOpA.
PyHKUHOHANBHEIE NPechPa3oBaTENH Ha ONEPALHOHHEIX YCHINTENAX
[MTpencraBnenue goruueckux (ryHKUHH B GopMe AHIBLIOHKTUBHON HOpMansHOH (opme.
[Ipeacrasnenue noruueckux QryHKUMHA B OPME KOMBIOHKTHBRHOH HOpManbHOH (opme,
CriocoBbl MHUHWMM3ALMK NOFHUYECKHX HYHKLMH.
0. DnexrtporHble yeTpolcTBa Ha HHTErpaILHLIX TalfiMepax.

SNV RN —

OcHOBBI MHKPONPOLECCODHON TeXHHKH
1. ApxurexTypa MUKPO-OBM H MMKPONPOLIECCOPHBIX CHCTEM.
2. Acunxponnas paboTa TakMEpOB/CURTHHKOB.
3. ApxHTeKTypa BbiCOKONpoH3BoauTenbHblx RISC-mukpokoHTponnepos.
4. Qaiin peructpor ofero nasHavenus. Peructp X, pervetp Y U perverp Z. Ykaszarens crexka — SP.
Pervctp eribopa cTpanuLbl Z RAM.
5. lpunumne! napannenbHOro BeoAa/BeIBoAa. [IpHHLMIE! NOCIEA0BATENLHOMO BBOAA/BBIBOA.
6. Iloncucrema npepuianub. Obpaborka npepeiBanuil M cbpoca. Mcrounuky cBpoca. Clpoc mno
BK/IFOUEHHIO IHTaHUsA. BreuHee ynpasienune copocom. COpoc mo cropoxkesomy TadiMepy.
7. UART - ynuBepcaneHbIH acHHXPOHHBIH npuemonepenatuuk, [lepenava gaHueix. [Ipuem aaHHbIX.
Perucrp panubix UART. Peruerp cratyca UART. Pernerp ynpaenenus UART. Bon-renepaTop. Peructp
bO[-reneparopa UART
8. Perncrp craryca muxpokoHposepa. ObpaboTka npepblBaHii. PErucTp MacOK BHELIHUX NpepbiBaHWA.
Peructp aaros BHEIUHHUX MpepblBaHyit, PerucTp ynpasneHus BHSWHUMY NPEpLIBAHUAMH
9. Pexnm napaanenshHoro nporpamMupopanus. OOo3HaueHWs CHIHAIOB. YCTaHOBKA pPEKHMA
nporpamMmuposaHug. OuucTia KpHeTanna.
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