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MMPOT'PAMMA BCTYIIMTEJBHOI'O DK3AMEHA B MATUCTPATYPY
no Hanpasjaennio 13.04.02 DnexTp-sHepreTuKa  3IeKTPOTEXHHKA
nporpamma «DJIeKTPOIHepreTHYecKne CHCTeMbl, CCTH, HX PEKHMbI, yCTOHYHBOCTH H HAAEKHOCTH)

1. Teopernueckne 0OCHOBbI 3JIEKTPOTEXHHKH.
3aKkoHbI DNeKTpuueckux ueneil. MaeanbHbie aneMeHTbl dnekTpuueckux uened. 3akon Oma. 3aKkoHbI

Kupxroga. 3ajaua aHanusa seKTPUUECKUX Lienei. YCTaHOBUBLIMHCS PEXHMM MPH MOCTOSIHHOM BO3ACHCTBHM.
VCTaHOBUBLIMHCA PEXMM B JIMHEHHBIX 3MEKTPUUECKMX LEMAX MNpH  CHHYCOWJAibHOM  BO3ACHCTBHM.
KomnnekcHblii Metos. BekropHblie nauarpammbl. KoMmiaekcHas MOLIHOCTb. Llenu ¢ B3aMMOMHIYKTHBHOCTSMU.
YacTOTHbIE XapaKTepUCTHKW. Pe3oHaHchl. AKTHBHbIE Lend. MeToabl aHanu3a yCTAaHOBMBLUMXCA PEXKMMOB
anexTpuueckux Leneil. Meroa ypasrenuii Kupxroda. Meroa npeobpazoannid. MeToA y3/10BbIX HANpsKeHUi
W KOHTYPHBIX TOKOB. MeToa cXeMHbIX onpejenuTenei. OCHOBHbIE MPUHLMIBI H TEOPEMbl BJIEKTPHYCCKUX
ueneit. [punumn cynepnosuuun. Teopema 06 dkBHBaNeHTHOM rexepatope. Teopema B3anmuocTH. Teopema o
KOMMEHCALMH., YCTaHOBWBLIMICSA PEKHM B JIMHEHHbIX 9SJIEKTPUUECKMX LIEMSAX MMPH  HECHHYCOHIANIbHOM
pozneiicteun. lpumenenne psaga Pypbe, NMpUHUMNA CYMEPNO3HUMKH M KOMIUIEKCHOrO METOJa aHasiusa.
ANrOpUTM aHanu3a JIMHEHHbIX Lemnei Mpy HECHHYCOMAAIbHOM BO3IEHCTBHHU. PacueT ICHCTBYIOLEro 3HaUEHHS
Hanpsbkenus v Toka. Koapduument rapmounnk. Tpexdasubie uenn. TpexdasHble HCTOUHHKM M HATPY3KH.
BekropHbie auarpammbl. CoenHeHHs 3Be310H U TPEyroibHUKOM. CUMMETPHYHbIE H HECUHMMETPHUHbIC LIEMH.
MeTtoapl pacueta. MoliHocTh TpexdasHbix Lenei. ApipuilHbie pexcuMbl. HenuuedHble pe3uCcTHBHbIC LEINH
MOCTOSIHHOIO W MEPEMEHHOro Toka. HenuHeliHble pe3UCTUBHbIE d/IeMEHThI. BosbTamrnepHbie XapakTepUCTHKH.
Annpokcumaums. Cratuueckune W anpdepeHLnanbHble COMPOTHBIEHHS W NPOBOAMMOCTH. MeTodbl pacuera
pe)KMMA:  aHanuTHueckue, rpaduueckue u uucnenHbie. [lepexonHbie npoueccsl B JIHHEHHBIX  LETAX.
Kiaccuueckuii METO/ aHanM3a NepexoHbIX npotecco. Llenu nepsoro nopsaka B cBOOOAHOM pexcuMe, TpH
MOCTOSHHOM M FrapMOHMueckom Bo3aeictuu. Llenu BToporo mnopsaka. OneparopHbiii meTod. IlepexonHbie 1
HMIY/IbCHbIE — XapaKTEepPUCTHKH. [lepexodHble  MpPOLECChl B HENMHEHHBIX — DJICKTPUYECKMX  LensX.
KomGuHaTopHbIF MeTon. MeToa nepemMeHHbIX COCTOsHUA. MeToa IMCKPETHBIX CXeM 3amelletns. MaruuTHbie
uenu. PacueT MarHWTHBIX LiENel Mpy MOCTOSSHHOM MarHWTHOM MOTOke. Pacuer mpu nepeMeHHOM MarHWTHOM
notoke. YUeThbIpexnomocHUKY W (QUIbTPbl. YpaBHEHHs MPOXOAHBIX YETIPEXMOIIOCHUKOB. ABTOHOMHbIC H
HEABTOHOMHbIE UETBIPEXMOMIOCHUKH. [lepBruHble napamMeTpbl. BropuuHbie (XapakTepucTHYECKHEe) napameTpbl.
CornacoBanHbiii  pexxuM. COelMHEHHMsI HYETbIPEXMOMOCHHKOB. OCHOBBI TEOPHH MACCHBHLIX  (PUIBTPOB.
AxtupHble  GuabTpbl.  Jnuuasie  snuuud  (JUT).  duddepenunanbhbie  ypaBHEHHS  IJIHHHON  JIMHHM.
Ycranosuslumniica pexxum B JIJ1 npu rapmonudeckom peizime. Bonnosbie npoueccht B JIJ1. OcHoBbl cuHTesa 1
JMArHOCTUKM AnekTpuueckux uened. [locraHoBka 3ajaun cuHTe3a. OcHOBHble 3Tanbl cunTe3a. CuHTEs
NABYXTMONIOCHMKA 10  OMEepaTOpHOM MONMHOMHANbHOH — (QyHKuuu. [locraHoBka 3ajaud  JUArHOCTHKHM
JNEKTPHYECKUX  Lemell W MyTH ee  pelleHus.  DJeKTpocTaTH4eckoe — mnoje.  XapakTepUCTHKH
37eKTpocTaTHYeCkoro mnods. [loTeHUManbHbI XapakTep 2/€KTpoCTaTHyeckoro mosis. Merozbl pacuera
371eKTPOCTATUYECKOro mnosis. MarHuTHoe Mojie MOCTOSHHBIX TOKOB. MCTOYHHKM MAarHMTHOro TMofs, €ro
XapaKTepPMCTHKM M OCHOBHbIE 3aKOHbI. METO/Ibl pacueTa MarHWTHOIO MOJIsl MOCTOSHHBIX TOKOB. DJIeKTpHUeckoe
MoJie MOCTOSIHHBIX TOKOB. DNEKTPOMarHUTHOE MoJie nepeMeHHoro Toka. Murerpanbhbie v auddeperunanbHbie
ypaBHeHusi diiekTpoMarHutHoro nons. Bektop [loltunra. ['apMoHM4ecKHe 3JEKTPOMArHUTHBIC BOJHbI.
DKpaHUpOBaHKE.

2. 3ﬂeKTp03HepF€TH'{eCKHe cucrembl u ceTH. CucTeMbl BJICKT[)OCHaﬁ)KeHHﬂ.
Tpe6OBaHHH 1 OCHOBHbI€ MPHUHLMILI MOCTPOEHHUS NMPOMbILIEHHBIX CHCTEM 3J1€KTpOCHa6)KeHH$l.

[MoTpe6uTeny W NPUEMHMKM OSNEKTPOIHEpruM Ha mnpeanpuatusx . OCHOBHblE BWAbI moTpebuTencii i
NPUEMHHUKOB  DJIEKTPOSHEPrMH, WX OCHOBHbIE TEXHHUecKue mokasartenu .  XapakrepHbie —rpyribl
INEKTPONPHUEMHHUKOB, PexKMMBbI MX paboThl. DnekTpoHarpysku. I'paduku n pacuér anekrpoHarpysok. Howusrne
HNEKTPUYECKON Harpy3ku. ['pauku 2neKkTpoHarpysok, <« pacuérHble kod(duuuenTsl. TokoBas Harpyska u
HArpeB MPOBOJAHWKOB. METOAbI ONpeneneHus pacu€THUM JJIEKTPOHArpy3ku. YpoBHEBas CTPYKTypa CHCTCM
APOMbILLIEHHOTO  dekTpocHa®kenns. Lllkana HOMMHALHBIX — HANPXKEHWH, BLIOOP  PaLMOHANLHOTO
anpsiienus. CHCTEMbl BHELIHETO W BHYTPeHHero snektpocHabikenus. Tunosbie cxembl [T . Pacnpenenenne
2EKTPOIHEPruH Ha HanpsbkeHuu Boie 1k B . CXeMbl M KOHCTPYKUMH MpOMbILIIeHHbIX pacnipeacereii BH.
PexUMBbI 2NEKTPUHECKHX CUCTEM, WX mapameTpbl. OCHOBHbIE METO/bI pacieTa NapamMeTpoB YCTAHOBHUBLIMXCS
PEKIMOB DIEKTPHUECKHX ceTeld. PeryanpoBaHie pesxMMOB d1eKTpUUECKHX ceTeid. CHCTeMbI AMCMETYEPCKOro



yIpaB/ieHus MeKTPUUEecKkUuX cucteM. Cxembl snekTpocHabkeHust anekTponpuémunkos  BH. Buibop
mecropacnonoxkenus u mownoctu I'TIIT u pacnpeanynkros BH npeanpustus. Liexosbie TpaHcgopMaTOpHbIe
nogcTanuuu.  KoMmriekTHble  TpaHc)OpPMATOpPHbE — MOACTAHLMM, —XapakTePUCTHKW — TPaHC(opMaTopos,
komnanosku KTIT BbiGop umcna ¥ MOLHOCTH TpaHc(OpMAaTOpPOB LEXOBbIX MoAcTaHuuii . Pacripenenenue
3NEKTPOIHEPTHH Ha HanpshkeHun 10 1 k B. CxeMbl U KO IPYKLMH LIEXOBbIX anexrpocereit HH. Pacuér cerei,
yCAOBUS BbIGOpA CeueHus MPOBOJAOB. BbiGOP KOMMYTE IHOHHO-3ALLMTHOW armapaTypbl HH. Komnencauus
peakTHBHOH MouHocTH . [TonsTHe peakTHBHOW MowHocTH (PM) [MoTpebnenue PM anekTpornpuéMHUKaMu H
noTepH B dNemMeHTax ceredl. Mepbl N0 TOBBILIEHHIO COSG. OcHoBHble HcTOuHUMKM PM B cucremax
nekTpocHabkeHus . Bbibop M pa3sMelleHHe KOMIMEHCHPYIOWMX YCTpoHcTB. KauecTBo 51eKTpOSHEPTHA.
OCHOBHbIE TMOJIOYKEHHS NpoOJIeMbl KauecTBa 3/eKTpodHepruu. HopmuposaHue KauecTBa d/EKTPOIHEPTHH.
IMokasatenn kauectsa snekrposteprun (ITKD) (na ochose I'OCT 13109-97) . Bausanne KO na pabory
3neKkTpoobopyaoBaHus. Mepbl obecrniedenus Hopmupyemoro K.

4. DJIeMEHTBI 2JIEKTPOIHEPreTHYECKHX CHCTEM H ceTeil X IKCIIyaTanus

[lpueM B 3KCTUTyaTaLMIO 37eKTpoycTaHoBOK. TpeboBaHus K nepcoHaiy U ero noaroToBka. VYrpaenenue
nekTpoxo3aiicTBoM. TexobcyKuBaHWE, PEMOHT M PEKOHCTPYKLMS OOOpYAOBaHMUS. Tpancdopmaropsl, UX
YCTpOICTBO, MapameTpbl. ABTOTPaHC(OPMATOPbI, MX YCTPOMCTBO, MapamMeTpbi W OTJIHYMS OT CHIOBLIX
TpaHcopmMaTopoB. PeryanpoBaHue HAMPAKEHH CUIOBLIMM TpaHc(opMaTopamu H aBTOTpaHchopmaTopamu
— yCTpOMCTBO W MpuHLMAN paboTbl. H3mepuTesbHble TpaHC(OPMATOPbI HAMPSKEHHS, HX YCTPOHCTBO CXEMbI
coeuHeHnst 0OMOTOK, MOrpEeLIHOCTH M3MEPUTENbHBIX ~ BEJIMUMH  HAMpPKEHHUH. N3mepurenbHble
TpaHcopMaTopbl TOKa, MX YCTPOHCTBO M mpuHuun  pabotbl. [lyTW CHIKEHMS MX  MOTPELIHOCTH.
neKTpUUECKHe anmapaThl, UX Kiaccudurkauus, Ha3Hau(1Me, OCHOBHbIE TPEOOBAHMS K MX HaAeKHOW pabote.
DneKkTpoauHaMUUecKass CTOWKOCTb WIMHHBIX KOHCTP/KLUMA W  annaparos. Tepmuueckass CTOHKOCTb
MPOBOJHMKOB M arnaparoB. OEKTPUUECKHE KOHTAKTsl, WX KOHCTPYKTHBHbIE PELICHHS, TpeQoBaHUs K
Mepexo/iHbIM COTMPOTHBIICHHSIM KOHTAKTOB. —Bblkiiouarend NepeMEeHHOro Toka: BO3JYLIHbIC, 3JICrasoBbic,
IEKTPOMArHUTHbIE, BaKyyMHbIE M Ap. YCTPOHCTBO Kamep rauieHus W NpUHLMN  rauweHus ayrd.  [pusosp
BhlIIOUaTenei. JJOCTOMHCTBA M HEJ0CTATKM Pa3jiYHbIX THUIOB BblK/louaTesed W 001acTH WX MPUMCHEHWUS.
JIocTKeHUs TEXHMKM B W3rOTOBJIGHUH BbIK/OuaTeNel. PazbeqHUTeNH, OTACNUTEIH, KOPOTKO3aMblKaTelH,
BbikIouaTeny Harpysku. Kommyrauuonusie anmapatel 10 1000 B: aBromarsl, KOHTaKTOpPbI, MarHWTHbIE
nyckatenu, pyOunbHukd v ap. Knaccudukaums —annapatos, npuHumn padotel Tokoorpanuuusaionine
peakTopbl. TNl PeakTOPOB, CXEMbl M MECTa MX MOHTaxa. BbiGop peakropos. Pacuethbie ycioBus BbIOOpA
anmnapatoB W  MPOBOJHHKOB. DneKTpoCBapOYHbIE  YCTAHOBKH. DeKTpOTepMUUECKHE — YCTaHOBKH.
TexHOMOruueck1e deKTpocTaHuuyu noTpedutenei.  [lepeHocHble W NEpeiBHKHbBIC SJIEKTPONPHEMHIKH.
DneKTPOyCcTaHOBKH BO B3PbIBOOMACHbIX 30HaX.

4. IlepexoaHble MPOLECCH] B 2JIEKTPOIHEPreTHIECKHX CHCTEMAX H CeTsIX

Pasgenl. Pacuerhbie cxembl CDC npu pacuere pexumoB K3. Tlapamerpbl anemento COC,
HeobxoauMble Ans pacueta pexumo K3. TMousitue o cxeme 3ameluenus. JlomyuieHus, rpuHUMaeMbie MpH
COCTAaBJIEHHH CXeMbl 3amelueHus ans pacueta pexxumap K3. TMonsthe o cryneuu Hanpsbkenus. Pacuer B
OTHOCHUTENBbHBIX enuMHuLax. Pacuer B MMEHOBaHHBIX elrHWLAX. PacueTHoe npeacTaBiieHHe MeCTa 3aMbIKaHM.
Bubl 3aMblkaHuii M UX ycnoBHble o6o3HaueHus. V3mene:us TokoB W Hanpsokenuid B COC npu BO3SHWKHOBEHHH
sambikanmii. [loHsiTne 06 McTouHMKe HeorpaHuueHHoM mouHoctH. [locnencteus K3. Cocrapnstommne Toka K3.
JleiicTByloliee 3HAueHWe MepUOAMUEcKOd cocrapnsioeli. Hauanbublii  cBepxnepexoanbiii  Tok. ®asa
posHukHOoBeHHst K3. Xapakrep M3MeHeHHMs BO BPEeMEHH EHCTBYIOLIErO 3HA4Y€HUs  TepPHOAMIECKOi
cocragasioweii Toka K3, nocTynaiouwero OT pasiuyHbIX WCTOYHHMKOB. AMEpHOAMYECKas COCTaBstoLas,
IMpubnmKkeHHbIi cnocob BbIUMCIEHWs HAaWOObLIEH BENMUHHBI ANEPUOAMHYECKON COCTABISIOLLCH. VYnapHblii Tok
K3. VcioBusi BO3BHMKHOBEHMS YAApHOrO TOKa W TMpPaKTHUeCKWH cnocob ero BbiuucieHus. Y aapHbiid
KO3 PULIMEHT M crOCcOObI €ro BLIMHUCIEHHS [UIsl TOKA OT Pa3iiMUHbIX HCTOUHWKOB. HasHaueHHe pacueTos peikumon
K3. u pexuma oaHO(a3HOro 3ambiKaHWs Ha 3emito. 3HaueHus Toko K3, neoOXxoaumbie s BbiGopa
NEKTPUUECKUX ammapaToB W MPOBOAHWKOB M [Jisi ONPEENeHHs MapamMeTpoB HAaCTPOMKH yCTPOHCTB 3aluThl 1
ABTOMATMKM. MeTOoN THIMOBbIX KpHBbIX. [IpHMeHeHHWe MeToja CHMMETPHHUHBLIX —cocTaBsiommx.  Mecto
HECHMMETPHM B CXeMax MpsMOH, oOpaTHOW M HYJeBOH nocnenoarenbHocTeil. Cuctema ypapHeHHil sl
onpeaesieHnsl CUMMETPHUHBIX COCTaBJISIOLMX TOKA W HAMpsOKEHHWs ocoboi (azbl B MECTe HECHMMETPHH.
OnpejieneHre TMOJNHBIX TOKOB M HANpsikeHWi B MPC=3BOJLHOM  MECTe CDC. TpaHchopmalsi TOKOB U
HanpskeHusl. KOMIIeKCHbIe CXeMbl 3aMELLEHUS U BBITEK: HOLLME W3 HUX BbIDKCHHUS AN TOKOB U HampsHKEHH.
BekTopHble MarpaMmbl TOKOB 1 Hampsbkenuii B mecte K3. Onpesenenye Toka npsMoi MocienoBaTe/IbHOCTH B
mecre K3. ITpaBuno 3KBUBANEHTHOCTH MPsIMOH nocnenosarenbHOCTH. OnpesieNieHHe MoHOro Toka B MeCTe K3.



Cxema npsmoii mocnenopatenbHocTH. Cxema obpaTHoH mocsenosarenbHOCTH. COnpoTHBIIEHHS obparHo#
MOC/IE/I0BATENLHOCTH CHHXPOHHDIX M ACHHXPOHHBIX MALLIMH M CTATHYECKHMX IEKTPONpHEMHNKOB. CXema HyJ1eBofi
roc/e10BaTe bHOCTH. CxeMbl 3aMelleHus TpaHcopMaTopoB W aBTOTPAHC(HOPMATOPOB [jisi TOKOB HYJICBOW
[10C/IeI0BATENLHOCTH. YUeT WHAYKTHBHOM CBA3M LiENed ABYXLEMHOH JIMHUM JIEKTPONEPEAaUn B CXeMe HYJeBOH
nocnenosatenbHocTd.  Pacuer TokoB K3 B anextpoycraHoBkax Hanpsbkenvem go 1 kB.  [lpuHumaembie
nonyuienus. OnpeaeneHne TOKOB HyJIEBOH MOC/IEN0BATENBHOCTH B JIMHUAX DJIEKTPONepeaii U Toka B MecTe
samblkaHus. Hanpsokenus B ceTW NpW 3aMKHYTOM Ha 3emmo oaHod (asze. Ilocneacrsus OJIHO(a3HOTrO
3aMblKaHus Ha 3emiito. OrpaHHUeHHe TOKa B MECTE 3aMblKal=id.

Pasnen 2. IlepexoaHble 3eKTpOMEXaHMUYECKMe MpoLecchl. Buabl BO3MyLIEHHH peXHma CHC.
Hapymienns ycroiumsoctn pexxuma COC. Buapl ycToiunBocTH. Bpaiiatompe MOMEHTDI, JEHCTBYIOILHE Ha
pOTOp reHepaTopa M COOTBETCTBYIOLIME MM MOLIHOCTH. YpaBHEHWE JBIWKEHHS PpOTOpA.. Koopaunara
MoNoKEHHs poTopa. Mexanuueckas MOCTOSHHas BpeMeHH. MeXaHuueckas MOLIHOCTb.  ACHHXPOHHAs
IEKTPOMATHUTHAS MOLIHOCTb.  CHHXPOHHAs DNEKTPOMArHMTHas MOLUHOCTb. YTJIOBbIE XapaKTEpPUCTHKH
CHHXPOHHOI 2JIEKTPOMArHUTHOH MOLLIHOCTH HESIBHOMOJIOCHOTO M SIBHOMOJIKOCHOIO  F€HEPaTopOB. 3aBMCHMOCTD
CHHXPOHHOH 3/€KTPOMArHHTHON MOLIHOCTH FeHEPATOpa 3JIEKTPOMArHHTHOM MOLIHOCTH reHEPATOpa B PeikIME
K3 or Buga u wmecra K3. Kputepuu craTHueckoil yCTOMUMBOCTM Heperyiupyemoi npocreiiuieli
3HeprocucTeMbl. Bo3aMoskHOCTE camopackauuBanusl. BiusHue aBTOMaTHYECKOrO peryiMpoBaHus BO30Y)KACHHS
(APB) renepatopa Ha cTaTH4YeCKyio yCTOHUMBOCTL. CTaTHUECKHe XapaKTepHCTUKH W peryanpytoui agdexr
HArpY3KM MO HanpsbkeHHio. TTepexofHbli 31eKTPOMEXaHUUECKHI Mpolece npH K3. [TlpaBuno mnniouiagei.
VCOBHE AMHAMMYECKOW YCTOWUYMBOCTH MpocTeiilued sHeprocuctembl.  Ouenka 3anaca AMHAMMUYECKOH
yeroitunsocT. OnpesiesieHne NpeaenbHoro BpeMeny oTkmouenns K3. Biusnue dopenposku BO3OYMACHHUS
reHepaTopa Ha JIMHAMMYECKYIO YCTOWUMBOCTb dHeprocucTembl. CrarTuueckas W AMHAMUYECKas YCTOHUHBOCTH
ACHHXPOHHbBIX ~ DJIEKTPOJBHIraTeleH. [TpakTHyeckHe  KPUTEPUM  YCTOWUMBOCTH  ACHHXPOHHOIO
snekTpoasuraresis. Camo3arnyck 2leKTPOABHIaTeNeH.

5. HaaexHocThb 3JIeKTPOIHEPreTHYECKHX CHCTeM = ceTel

PacueT nokasaTenel HaaeKHOCTU. PacueT HafeHOCTH CUCTEMbl DNIEKTPOCHAOKEHHUS NPEATPUITHS MO
KOd((pULMEHTY FOTOBHOCTH. BiusiHyie HaA@KHOCTH 3M1eK™ POCHA0KEHHS! Ha MPOHU3BOCTBO.

B3aMMOCBS3b TEXHOIOTMH MPOM3BOACTBA M HAAEIKHOCTH 3EKTPOCHabKeHus npeanpusTus. JKuyiectb
cucteM asektpocHabkerus. OnpeeneHne HeA0OTyCKa 3JICKTPO3HEPruu MpH MEpepbiBaX W OrpaHHHCHUIX
snekTpocHa®KeH s, B3auMOCBA3bL NoKasaTeneli KauecTsa 91eKTPOIHEPTHH U HAJIEKHOCTH SEKTPOCHAOIKEHHS.
MeToibl M CpecTBa MOBbILIEHUS HAAGKHOCTH IEKTPOCHAOIKEH S NPEANPUSITHH.

TpeGoBaHhs K HaAEKHOCTH CHCTeM sniekTpocHabdkeHus. Buabl oTkazoB. Xapakrep M NMpHUWHbLI OTKA30B M
MOBPENCIGHUH INEKTPOTEXHUUECKMX YCTPOICTB B CHCTeMaX asekTpocHabkenus. — OCHOBHbIE MoOKasaTesiu
HAAEKHOCTH M WX pacueT. OCHOBHbIE MOKA3aTe/ld HAJEKHOCTH CHCTEM 3jekTpocHabieHus. Biusuue Ha
[10Ka3aTe HAJEXHOCTH COGAMHEHWH 3NneMeHTOB cxeM. Pacuer 6€30TKAa3HOCTH TJIaBHOH MOHHM3UTENbLHOI
MOCTaHLMH NPEANpUITHS

6. PeseiiHasi 3aIHTA H ABTOMATHKA 3JIEKTPOIHEPreTHYECKHUX CHCTEM H ceTeil

XapakTepUCTUKH TOKOB M HAMpsHKeHW B HOPMallbHbIX W aBapuiHBIX PEeKMMAaX PachpeaeuTeNbHbIX
ceteil U OCHOBHBIX DJIEKTPONPUEMHHMKOB. 3allMTa JIMHWI 3JIeKTpornepeiaul ¢ OJIHOCTOPOHHUM MUTaHHEM OT
mesxayhasneix K3. 3awmurta nuauil anekrponepenadd ¢ ABYCTOPOHHWM MWTAHWEM W KONbLEBbIX JIHHWH OT
mexaydasnbix K3, 3awura InHuiA anekTponiepeiaul oT 0AHO(a3HbIX 3aMbIKaHKi Ha 3emilio. Pacnipesienerye
TOKOB HYJIEBOil TOCNENO0BATENLHOCTH NPH OAHO(A3HOM 3aMblkaHWK Ha 3emmio. TokoBas 3aiiuTa HyNeBoii
rnocienoBarenpbHocTH. Hanpaenennas saura HyneBoid nocnenosartenbHocT. . [lpononbHas w nonepeunas
nuddepeHunanbHble 3alMThl JIMHARA.  3alluTa 3MeKTpuyeckux ceTeid Hanpsokenuem a0 1 kB nnaskumu
MpefloXpaHUTENIMH M PACLICTUTENSIMH  aBTOMaTHYECKMX  BbIKJIOUaTeseid. YCTPOHCTBO aBTOMATHUECKOTO
BKJTIOUEHHUS pe3epBa. YCTPOHCTBO aBTOMATHUYECKOrO MOBTOPHOTO BIUTIOUEHHS. YCTPOHCTBO aBTOMaTHYECKOH
JACTOTHON Harpysku. 3auuta cuioBbiX TpaHcdopmatopoB ot K3. [asosas 3awmra. Tokosas oTcedka.
JnddeperumansbHas 3aiMTa. 3aluTa IIaBKMMK MPEOXPaHUTENAMU. 3allluTa CHIIOBLIX TPAHC(OPMATOPOB OT
cBepxTOKOB BHewHUX K3 u neperpysok. MakcumanbHas TOKOBas 3auiuTa. MakcumanbHas TOKOBas 3aiuura ¢
KOMOGHHUPOBAHHBLIM MYCKOBbIM OpraHoM Hampskenus. TokoBasi 3awuta oOpaTHOH TMOCAEN0BATENLHOCTH C
NPUCTABKOM 1151 NeMCTBHS NpH cuMMeTpHuHbIX K3. 3awuTa oT neperpys3ox. [MpoaonbHas auddeperunansHas
3auuTa. 3allMTa  BbICOKOBONBLTHBIX dnekTpoasurateneil. Tokopas orceuka.  3awura OT  Teperpysok.
JuddeperupmanbHas 3amuta.  3aluTa MiaBKUMH MPeJOXPaHHTENSIMA. OcoGEHHOCTH 3allMTbl CHHXPOHHbIX
9neKTpoBHraTeNeil. 3aluTa HU3KOBOJBTHBIX dMekTpoaBuraTeneil. OCHOBHbIE CBE/IEHHUS O TeNeMEXaHN3aLHH U
JIMCIIETUEPCKOM YTPaBIEHHH.



7. MareMaTH4YeCKHE 321241 dJIEKTPOIHEPTEeTHKH

ﬂGﬁCTBHﬂ C MaTpyuUaMH v pelueHne CHCTEM ypaBHeHMﬁ B Matpu4iHOM BHAE. Cxema 3ameleHus

cHcTeMbl ariekTpocHabkenns. [pad cxembl 3ametnenns. Jepeso 1 Xxopabl rpada. MaTpHiibl, OTpaKaiolHe

cTpykTypy rpada. 3akorbl Oma u Kuproda, cessb HanpskeHui B BETBAX U y3/1ax B mMaTpuuHOii opme.

V3510BO€ U KOHTYPHOE MaTpuyiHbie ypaBHeHus. MrepaunonHblii METOA pacieTa yCTaHOBHBILETOCs peknumMa

CHUCTEMDBI 3J'ICKTpOCHH6)K€HHﬂ. 3agauu oNTUMU3aUMH B JIEKTPOIHEPTETHKE. TpaucnopTHaﬂ 3ajava. 3ajava

nuHeiinoro Matemaruueckoro nporpammuposanms (JIMIT). IMpuseaenue 3agaun JIMIT k cranaaptHoi dopwme.

FeomeTputeckas uuTepnperauus 3aaaun JIMIT u rpaduuecknii meton pewenns. CUMMICKCHbIH METOA
pewenus 3anaun JIMIL

OcuoBHasi IHTepaTypa:

I

b2

(98}

Becconon JI.A. TeopeTHueckre OCHOBbI JIEKTDOTEXHHKH. DJIEKTPHUCCKHE LIeMH: YyeOuuk.— 11-e
w31, nepepab. u gon.— M.: FOpaiit, 2013.—701c.
Becconos JI.A. TeopeTHueckue OCHOBbI EKTPOTEXHHKH. DNEKTPOMarHuTHoe nosie: Yueduuk.— | l-e

u3a. — M.: lOpaiir, 2014.—317c.

Kynpun Bb. M. DnekrpocHabikenne: yHeOHUK CTYIEHTOB YUPEKACHHH BhICLIErO npo. obpazopanus /
B. U. KyapuH. - M.: U3patenbckuit LeHTp «Axkagemuan, 2013.-352 c.

Anpapees B.A. Peneiinas 3alunTa 1 aBTOMaTHKa CHCTEM anekTpocHabxkeHus. - M.: Boicuias uikona,
2006.

Anekcangpos, JI. C. Ham&KHOCTb M KauecTBO dEKTPOCHAOKEHHs TPEANPUATHH /. C.
Anekcanzpos, E. ®. Llep6akos. — Yibauosck : Yal'TY, 2010. - 155 c.

Kynukos 10. A. IlepexoaHbie mMpouecchi B 3JEKTPUUECKUX CHCTEMAX: yueb. mocobue. - 2-e¢ w3,
ucnp. v non. - Hosocubupek: HI'TY, 2006. - (Yuebnuku HI'TY). - 283 c.

B.B.Uepenanos. MaremarHueckne 3ajaud  BHYTPH3ABOACKOTO  3JIEKTPOCHAOKEHMSL. YuebHoe
nocobue. — Kupos: U3a-o Batl'y, 2006. — 139 c.

B.H. Koctun. OnTUMK3aLMOHHbIE 3a1auu dekTpoanepretrku: YuebH. [Tocobue.-CI16.:C3TY, 2003-
120c.

JlonoiHuTEILHASI JIHTEpaTypa:

l.

o

9.

Kyapun B. M. DrekrpocHabkeHne MPOMBILINEHHBIX MPEANPUATHA: yueOHUK AMis BY30B / B H.
Kynpun. - M.: Unrepmer Mxunupunr, 2005. - 670 c.

l'ysos H.IT. Cucrembl snexrpocHabuienns: yuebuui/ H.IT. Tywos, B.SI. OnbXxoBckui. JA.
[Tamiouenko.-Poctos H/p ;: ®enuke, 2011.- 382 c.

B. A. Anapees. PeneiiHas 3aliira CHCTEM d1EKTPOCHabKeH s B NpUMEpax U 3ajadax. — yueb.
noco6ue ans By3oB. - M.: Boicuu. wik., 2008. - (OnekrporexHuka). - 252 ¢

Augpees B.A. Penelinas 3awmra u aBToMaTHka CUCTeM afiekTpocHabkenus: YuebHoe nocodue /s
CTY/IGHTOB MO HaMpaBeHHIo "DIIeKTPOIHEPreTHKa U 31EKTPOTEXHUKA" MPOQuIib
«DnextpocHatkenue» — YibsHosek.: Yal'TV, 2014.

OCHOBBI TEOPHUU U PacHETA HAJEIKHOCTH SNEKTPOCHAOKEHHS: METOIMUCCKHE YKa3aHUs K PELIEHUIO
zanau/ coct. A. JI. Tnucko, JI. C. Anekcanapos. — YabsHosck: Yal'TY, 2011. -29 c.

Ononesa I'. H. CxeMbl 1 NOACTAHUMH dNekTpocHabxkenHus: cnpaBounuk / I'. H. Ononesa. - M.:
®OPYM: UHDPA-M, 2009. - (Boicuiee obpasosanue). - 479 c.

®enopok A. A. OCHOBbI 2eKTPOCHAGIKEHHS MPOMBILIIEHHBIX NPEANPUATHH: yueOHHK Ans By30B / A.
A. ®esopos, B. B. Kamenesa. - 4-e u3j., nepepa®. u fon. - M.: Dueproaromusaar, 1984. - 472 c.
[MepexoaHbie MPOLECCH! B 3EKTPOIHEPreTHHECKUX chcTemax: yuebuuk ans Bysos / Kptoukos WM. T1..
Crapunnos B. A., T'yces 1O. I1., ITuparopos M. B.: noa pea. U. T1. Kptoukosa; Mock. oHepret. nu-T.
- M.: MDH, 2008. - 414 c.

Heknenaes B.H. DnekTpuueckas 4acTh SJEKTPOCTAHUMH M MoOACTaHUMK. - M., DHeproatomusjar,
1986.

10.BacunbeB A.A. DnekTtpuueckas 4acTb CTAHLMI M noacTaHuuii. - M., Dueprus, 1980.
I1.Poxkosa JI.J[., Kosynun B.C. DnektpoobopymoBaHue cTaHmuui U noacranuuii. - M.,

Dueproatomusaar, 1987.

12.TIpaBuna TeXHUUECKON SKCIUTyaTallik deKTpoycTaHoBok norpeburenei.-M., HLL DHAC, 2003.-298

C

13.M.E. Bonrun. MaTemaTHueckie METOMb A/1sl pelieHus 3aaa4 snekTpocHabkenns: Yuebnoe nocobne

JUISl CTYAGHTOB 3NIeKTpOTeXHHUeckuX cneunanbHoctelt.- [IY um. Topaiiteiposa, 2008.-130 c.



IMPOI'PAMMA BCTYIIUTEJIBHOI'O DK3AMEHA B MATUCTPATYPY
no nanpasyenuio 13.04.02 DnexTposHepreTnka u 3J1eKTPOTEXHHKA
nporpaMma «JJeKTPONpPHBOJ H ABTOMATHKA

1. CucTeMbl ynpasJ/ieHus 3JIeKTPONPHBOI0B

[.1. wua3HaueHue, KiacCU(hMKALMS CHCTEM YMPABIEHHWS; PENEHHO-KOHTAKTOPHbIE CHCTEMbl, 3alUHTDHI
IEKTPOTIPUBOA; METOAbl aHAIM3a C WCTIONb30BAHUEM LMKIOTPAMM M CTPYKTYPHBIX (opmyn Oysiesoi
anredpol;

1.2. JMCKpETHble CXEMbl MPOrpaMMHOrO YMNpaB/eHHs B MHOTOMO3HLIMOHHBIX SJIEKTPONPUBOAAX; CHHTE3
JAMCKPETHBIX CHCTEM; MOCTPOEHHE AMCKPETHBIX CHCTEM Ha OCHOBE MHKPOCXEM;

1.3.  HenpepbiBHbIE CUCTEMbI YNPABJIEHUS B 3JIEKTPONPUBO/AX;

1.4,  HenpepbIBHbIE CHUCTEMbl YMPABJIEHHS CKOPOCTbIO 3JICKTPOMPUBOAA TMOCTOAHHOrO TOKA; MOIANIbHOC
yripaBieHHe; HabIofaoWKMe yeTpoiicTBa; afanTHBHO-MOAILHOE YNPABIeHHE, alanTHBHLIH Peryasarop Toka;
CHCTEMbI YIPABIEHHs C BLICOKOMOMEHTHBIMH H BEHTHJIbHBIMH IBUraTENAMM,

1.5.  HenpepbIBHbIE CHCTEMbl YNPaBJIEHHS CKOPOCTbIO 3JICKTPONPHBOAA MEPEMEHHOIO TOKA; HENpepbIBHbIC
CHCTEMbI YIIPABJIEHHS TOJI0KEHHEM JNIEKTPONPUBOAA; PEXKUMbI MO3ULIMOHUPOBAHHSA U CIIEKEHHS; TOYHOCTHbIC
nokazaresid B CIEAALIEM DJIEKTPONPHBOAE; OCODEHHOCTH ONTHMHM3AUMK  CACISILIMX DNEKTPONPHBOLOB €
J€TEPMHHHUPOBAHHBIMH H CTOXACTHUYECKHMH BO3/ICHCTBHSIMH;

1.6.  uM(poBbIE CHCTEMbl YIMpaBJIEHUs; OCOOEHHOCTH y4yeTa AWCKPETHOCTH MO YPOBHIO M MO BPEMEHH:
0606LIeHHAs CTPYKTYpHAs CXeMa M NMCKPEeTHas nepeiarouHas (yHKUMS; CHHTE3 LM(POBBIX PErylisTOpPOB!
annaparHbie W MPOrpamMMHbIE Peaiu3aluny LU(PPOBbIX CHCTEM.

2. MukponpoueccopHoe ynpasJjieHHe 3JIeKTPONPHBOAAMH

2.1. apxXWTeKTypa MHKPOMPOLECCOPHbIX CHCTEM YINpPABJEHHS 3MEKTPONPUBOAOM, MPOLECCHI KBAHTOBAHHI
uH(OPMALIMK 1O BPEMEHH W MO YPOBHIO, OCHOBHbIC MOJIOXKEHHS TEOPHH WMMYJbLCHBIX CHCTEM, uupposble
(hunbTphI,

2.2.  BbIYHCIUTENLHOE AP0, UEHTpaIbHBIN npoLeccop, HHTepdeiic nepudepuitibIx yCTPOHCTB, CTaHAAPTHDIC
LMKITbI 0OMeHa nHdopMaLiMel, cucteMa KoMaH v MeToabl anpecaunu LT,

2.3. OCHOBBI si3blka accembiepa, anropuTMbl yripaBieHus,

2.4. uM(pPOBbIE PEryaaTopbl, MHKPOKOHTPOJUIEPbI, JMCKPETHbIE MOPTbI BBOAA-BbIBOAA HH(pOpMALWH,
TaliMepbl-CUETYUKH, aHanoro-uudposbie npeobpasosarey, ACUHXPOHHbIE " CUHXPOHHbIE
npHeMornepesaTuuKH1, PErHCTPbl JaHHbIX W YTIpaB/eHus nepudepuitHeIMKU yCTpoiicTBamu,

2.5. pacnpenesneHde 3ahauy ynpaBieHMs Ha annapatHyio U MPOrpaMMHyIO HacTH, NMPUMEPbI peain3alim
LM (PPOBBIX BNEKTPONPHBOAOB.

3. @u3nyecKkHe OCHOBBI DJIEKTPOHUKH

OCHOBbI (PU3HKH MOJTYNIPOBOJAHHKOB;

(8]

Ly
3.2.  1nosynpoBOJHUKOBbIE MPHOOPBI;
3.3.  YCHIWTENIH MOCTOSIHHOTO TOKa,
3.4. onepauMoHHbIHA YCUIIUTEND,
3.5. (pu3Mueckue OCHOBbI MHTErPaibHOH MUKPOINIEKTPOHHON TEXHHUKH.
4. IKOHOMHKA H OPraHN3alHs NPOH3BOACTBA YJIEKTPONPUBO/IOB
4.1. aHanu3 pblHKa 2JEKTPONPHUBOIOB,
4.2.  cvcTeMHbIH MOAXO/ KaK OCHOBA HHIKEHEPHOM AEATENbHOCTH,
4.3. (pyHKIMOHANILHO-CTOMMOCTHbIM aHaNIK3;
4.4,  5proHOMMKa W 3CTETHKA KaK 4aCTh TEXHUYECKOIrO Mporpecca;

4.5, HAy4YHO-TEXHUUYECKOE MPOrHO3MPOBAHKE K IKCMEPTUPOBAHHE]

4.6. MeTo/bl NPUHSATHS PELUEHHH.

5. DnekTpHYecKHe H 3JIEeKTPOHHBIE ANNAPaThI

5.1. DrekTpuueckmii anmapar Kak CPEeACTBO YNPABJEHWs PeKMMaMu paboThi, 3aLUMTLI W PErynHpoBaHus
rapameTpoB CUCTEMbI;

5.2. aneKTpoMeXaHMUecKue anmapaTbl aBTOMATHKH, YMPABAEHHs, PACMPEAEHTENbHBIX YCTPOUCTB W penehinoi
3a1LWTBI;

5.3. (m3MuecKkHe SBIEHUS B SIEKTPHUECKHX anrnaparax; =JIEKTPHUECKHE KOHTaKTbI,

5.4. TepmuuecKas 1 NIeKTPOANHAMHYECKas CTONKOCTb 3 eKTPUUECKHX anmnapaTos;

5.5.  9/eKTpPOHHbIE U MUKPOTPOLIECCOPHbIE annaparbl;

5.6.  (puzryecKue SIBNIEHHUs B IEKTPOHHbIX anraparax;

5.7. ruOpuiHbIe 2EKTPHUECKHE anmnaparb;

5.8.  BbLIOOP M MPUMEHEHHE W DKCTTyaTalus 3J1. annapaTos.

6. DaexTpHYeCKHE MALIHHbI

6.1. obLre BONpockl 21€KTPOMEXaHHUECKOro nNpeobpasoBaHms SHEPriu;

6.2. (U3MUECKHE 3aKOHDI, JIEKALIUE B OCHOBE MX PabOTbI;



6.3. TpaHchopmaTopsl;

6.4. AacHHXPOHHbIE U CHHXPOHHbIE MALUWHBI;

6.5. MauMWHbI MOCTOSIHHOTO TOKA,

6.6. creuyasbHbie MEKTPUUECKUE MALLHHDI;

6.7. KOHCTPYKTMBHbIE MCIONHEHHMS, MapaMeTpbl M PEIKUMbI pabOTbl IMEKTPHUECKUX MALIMH, OCHOBHBIC
XAPAKTEPUCTUKH  SJEKTPHYECKMX JIBUraTeNel, reHepaTopoB M mpeodpasoBaTesiel: OKCIUlyaTauHOHHbIC
TpeboBaHUS K HUM, TEHACHLMH WX Pa3BUTHIL.

7. DieKTpHYCCKHH NPHBOI

7.1. OCHOBHbIE XapaKTEPUCTHKH IJIEKTPOJABUraTeNedl MOCTOSIHHOrO W MEPEMEHHOro TOKa, OMPEACISIOIHe 1X
MpHUMEHEHHE B MPOM3BOACTBEHHBIX M KOMMYHaJILHO — OBITOBbIX TEXHONOMMUYECKHX MpoLeccax;

7.2.  OCHOBHbIE CXEMbI 3JIEKTPONPUBOAOB Pa3/IMYHOrO Ha3HAYCHHS;

7.3. aBTOMaTU3aLMs 3JEKTPONPHUBOIA;

7.4. pacueTbl ¥ BLIGOP AeTanei u MHOro 31eKTPO0OOPYA0BAHHS MPH MPOKTHPOBAHHH AEKTPONPHUBO/IOB.

8. DIeKTPONPUBO/IbI ¢ CHCTEMAMH YHCJI0OBOI0 NPOrPAMMHOIO YNIPaBJ/ieHHus

8.1. TlousTHe TMOKOro aBTOMaTH3MpOBaHHOro npousoactBa [All,  maplpyTHble W HH)OPMALHOHHbIE
NOTOKH, YPOBHH YMpPaBIeHHs, TEPMUHAJIbHbIE CPE/ICTBA YTpaBleHHU,

8.2. nokajibHbI€ CETH,

8.3. npunumMnbl noctpoenus cucrem UIMTY, cranounbiii untepdeiic,

8.4. crneasinii SNeKTPONPUBOA KOHTYpHbIX cuctem HITY,

8.5. opraHu3auus ynpasjieHWs B MHOTOKOHTYPHbBIX CUCTEMaX MOAYHHEHHOTO PEryInpOBaHHS,

8.6. OCHOBHbIE 3a/1a4W MPOrpaMMHOIO ynpaBieHHs,

8.7. nMHeiiHas W KPYroBas MHTEPMOJALMS, PEaNn3aLyy airopuTMOB MHTEPTOALIMM MO METOAM OLEHOUHO
GyHkunu 1 LUPpPoBbIX AUdhepeHIHabHBIX aHATM3aTOPUB,

8.8.  ynpasnsiiollMe NPOrpaMMbl, BCTIOMOTaTe bHbIE M MOArOTOBUTENbHbIE (YHKLIHH,

8.9. nporpamMMHpyemMbie KOHTPOJIJIEPbl B CHCTEMAX aBTOMATH3ALWH TEXHOIOMMYECKHX KOMILIEKCOB,

8.10. oprauu3zaums nporpammHoro obecnevenus IK u ux apxurexrypa,

8.11. s3bIK peneiiHO-KOHTAKTHBIX CXEM,

8.12. onTumH3aLMs PEXKUMOB pe3aHus,

3. aJanTHBHOE YTpaBJieHHE MPOLECCOM METaNN000paboTKH, NEPEXOAHbIE MPOLECChI Pe3aHHusl.

4. Cucrtembl cTabOWIM3aLHUHU TMHEHHON CKOPOCTH.

5. CucTeMbl NpeaesibHOro peryiipoBaHusl.

6. AnropuTMuueckoe obecrieyeHre CaMOHaCTPaUBAIOLIMXCS CHCTEM CTAOHIIH3ALIMK CHITOBBIX MapamMeTpos.

. DJIeMeHTbI CHCTEM ABTOMATHKH

. rnoHaTHa W knaccudUKaumsa; OCHOBHbIE XapaKTEPUCTHKH,

2. reHepaTop MOCTOSIHHOTO TOKA; YyMpaBiseMble BEHTHIbHbIE MPeoOpa3OBaTesn: CHCTEMbl HMITY/ILCHO-
(hazoBOrO YnpasiaeHHMs;

9.3. pacueT XapaKTEPUCTHK npeobpasoBaTeseli; IMHaMUUecK1e CBOUCTBA npeobpasoBareseii;

9.4. WKMPOTHO-UMIYJIbCHbIE MPEoOpa3oBaTENH;

9.5. TUPUCTOPHBIE PEryJSITOPbl HANPSKEHHS MEPEMEHHOTO TOKA;

9.6. HWHIYKTHBHO-eMKOCTHbIE Npeobpa3oBaTeliu;

9.7. WCTOUHMK TOKa Ha 0a3e BEHTHJILHOrO MpeoOpa3oBaTesis; BEHTHJIbHbIE MNpeodpa3oBaTe/li 4acToThI
aHanOroBble PeryssiTopbl; AaTHUKH,

9.8. ynpasisiolMe 5JEMEHTbl JWCKPETHOTO AEHCTBHMs, CYMMAaTOpbl, TPHUITEpbl, CHETUHKH, PErHCTpbI,
pacripe/ie/IuTeNn  MMITYJIbCOB;  WUdpaTopbl M JAewudpaTtopbl; npeobpasoBaTe/in  KOOB, CENeKTOpbI,
3aroMHHaloIMe yCTPOHCTBA,

9.9. umM(po-aHaNOroBblie M aHaNOro-uMQpoBbie Npeodpa3oBaTesn; TEXHONOrMYECKHE JATHHKH CHCTCM
ABTOMAaTH3alLIMH TEXHOIOTHUECKHX MPOLIECCOB,;

9.10. knaccuduKaLKs annapaTHbIX U MPOrpaMMHBIX CPEACTB MUKPOMPOLIECCOPHLIX CUCTEM YTIPABJICHHS,

9.11. Kpocc-CpeacTBa MepPCOHANBLHOTO  KOMIBIOTEpa; 9Tanbl  pa3paboTku MPOrpaMMHOro  obecreveHHs;
XapaKTepucTHKa HenepeMellaioliero accembiepa; XapakTepucTvka MHUKpoaccembnepa: XapakTepHeTHKa
nepeMeLlaoLIero kpocc-accemonepa;

9.12. CTPYKTYpbl NpWBOAA C LM(PPOBLIMM MUKPOMPOLECCOPHBIMU PErysTOPaMK; NpOrpaMmHuas peaiisalims
peryJisiTopos;

9.13. nepcrneKTHBHbIE THMbI MUKPOIPOLIECCOPOB H OHOKPHCTAIbHBIX MHKPO-DBM: nenonbosarne OUTOBOTO
fpolieccopa; MOCTPOEHHE MWKPOTPOLECCOPHBIX  YMPABAIOWINX  YCTPOHCTB,  CHCTEMbI  TPAHCMLIOTCPHOTO
yNpaBieHusl AEKTPONPUBOJAMH,

9.14. KpOCC-A3bIKM BBICOKOTO YPOBHSI; MHTEP(EHC MHKPOMPOLECCOPHBIX CHCTEM YMpaBIeHHA, CTaHAAPTHI
CPECTB CBA3M LM(POBBIX MHKPONPOLIECCOPHBIX CHCTEM YNPaB/ICHHS C MPOrpaMMHpPYEMbIMK KOHTPOJLIEPAMH 1
ynpassisiioliumu DBM; npuMepbl peanusatin CUCTEM.
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Cuucok nuTepaTypbl
ABTOMATH3MPOBAHHbLII  EKTPONPUBOA  MPOMBILUIIEHHBIX — yCTaHOBOK:  Yueb, nocobue /. 1T.b.
Onuenko, M.U. Akcenos, B.I1. I'pexos u ap.; [oa pen. I'.b. Ouunweniko, - M.: PACXH, 2001.-520 c.
ABTOMAaTH3UPOBAHHbIH JIEKTPOTNPUBOJL THMOBBIX MPOW3BOACTBEHHBIX MEXAHH3MOB M TEXHOJIOTMYECKHX
KomrIekcoB:yue6HuK ans By3os/M.I1.5enos,B.A.Hoeukos, JI.H.Paccynos-M.:AKADEMA,2004-575¢.
Becexepckuii B.A.,IToros E.IT. Teopusi cHCTeM aBTOMATHUECKOTO yMpapieHus.4-0¢ W3aHue. - Cl6.:
“Tlpodeccus™, 2004.

Boposukos M.A. Pacuer ObICTPOAEHCTBYIOLMX CHCTEM aBTOMATH3MPOBAHHOTO 3JEKTPONPHBOIA H
aBToMaTuku. -Caparos: U3a-so Capat. yH-ta, 1960.-386 c.

BoaoBo30B A.M. DieMeHTbl CHCTEM aBTOMAaTHKH: yu. nocobue; Mocksa.: Akanemus, 2008.

I'epman — Tankun., C.I'. KomnbioTepHoe MoaenpoBaHHe MoynpoBOAHHKOBBIX CHCTEM B MATLAB
6.0.: YuebHoe nocobue. - CI16: "Kopona npunt", 2001, 340 C.

Esctudees A.B. MukpoxonTtposnepsi AVR cemeiicts Tiny 1 Mega ¢upmbl ATMEL. - 2-¢ u3a. - M.:
Jomoka-21, 2005. - 558 c.

Enudanos A.TT. OcHOBbI 2IeKTPONpuBoa: yuebHoe nocobue s By3os/Enucanos A.Tl:. - Cankr-
[epepOypr (v ap): Jlanb, 2008. - 191 c.

3apybun, B. C. MaremaTrieckoe MOACIHPOBAHUE B TEXHHKE! y4ueOHHUK [Uist BTY30B. - 3-¢ u3a. - M.
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