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IMosicuuTeIBLHAS 3aIMCKA

O0bEM OUCUUILUIMHBL 2 3.€.
Pe3yabTaThbl 00yYeHHsI M0 JHCHHUILIHHE (MOAYJIK0), COOTHECCHHBIC ¢ MHIMKATOPAMHU JIOCTHIKE-

HUSl KOMIICTCHIIUN, YCTAHOBJIICHHBIME 00pa30BaTeIbHON MPOrpaMMOit

KoMmnerenuun HNuaukaropsl PesyabTaTsl 00y- | CoorBercrBHe Komekcy
JAOCTHIKEHHUS YeHUud 10 JUCIH- HI[HB1
KOMIIeTeHIMIi' mHe (MOLYJII0)
I1K-7 IIK-7.1. VYmeer ocy- Ta6numa Alll/6

CrnocobeH ocy1iecTB-
JSTh 0€301MacHOE TeX-
HUYECKOE UCIIOIIB30-
BaHUE, TCXHUYECKOEC
oOcCiTyXKMBaHUE, THa-
THOCTHPOBAHUE U Pe-
MOHT 3JIEKTPOo0OOopy-
JIOBaHUS ¥ CPEIICTB
ABTOMATHUKHU CYOOBBIX
nayOHBIX MEXaHM3-
MOB ¥ IPYy300bEM-
HBIX YCTPOWCTB B CO-
OTBCTCTBUHU C MCIKAY-
HaApOJIHBIMU U HAITUO-
HaJbHBIMU TpeOoBa-
HUSIMH

IIECTBIATL  Oe3omac-
HO€ TEXHHYECKOE HC-
I10JIb30BaHUE JJIeK-
TPOOOOPYAOBaHUS U
CPEICTB aBTOMATHKH
CYAOBBIX  MaJyOHBIX
MEXaHH3MOB U TPY30-
[MOIBEMHBIX

YCTPOMCTB B COOTBET-
CTBHH C MEXIyHApPO/I-
HBIMM M HaIMOHAJIb-
HBIMH TPEOOBaHUAMHU;
[IK-7.2. VYmeer ocy-
IIECTBIATL  Oe3ormac-
HO€ TEXHHYECKOe 00-
CIy’)KMBaHHE DJIEKTPO-
o0opyoBaHUs u
CPEICTB aBTOMATHKHU
CYIOBBIX  TMaTyOHBIX
MEXaHH3MOB U TPY30-
IIOIbEMHBIX

YCTPOMCTB B COOTBET-
CTBUU C MEKIyHAPO/I-
HBIMH WM HaIlMOHAJb-
HBIMHU TPEOOBaHUSIMH;
[IK-7.3. VYwmeer ocy-
IIECTBIATL  Oe3ormac-
HOC JIMarHOCTHPOBA-
HUE U PEMOHT DJIeK-
TPOOOOpY/MIOBaHUS U
CPEICTB aBTOMATHKH
CYIOBBIX  MaTyOHBIX
MEXaHH3MOB U TPY30-
II0TEEMHBIX

YCTPOMCTB B COOTBET-
CTBUHU C MEXKIyHAPO/I-

OyHKIMA: DIIeKTpo-
obopynoBaHue,  dJEK-
TPOHHAs ammapaTrypa u
CUCTEMBl  YIPaBIICHUS
HAa YPOBHE DJKCILTyara-
1007078

(Tabmuma Alll/6)
TexHuueckoe  00CTy-
JKUBaHUE U PEMOHT Ha
YPOBHE IKCILTyaTaIlH.




HbIMU M HAlUOHAJb-
HBIMH TPEOOBaHUAMU;

I1K-9 ITK-9.1. ¥Ymeer ycra- Ta6muma Alll/6
CrniocoOeH ycTaHaBIU- | HABIMBATh U OIpeEJie-
BaTh MPUYUHBI OTKA- | JIATh IPUYMHBI OTKa- @OyHkus:  DeKTpo-
30B CYIOBOTO U Oepe- | 30B Cy/I0BOTO U Oepe- o0OpyIOBaHUE,  DIICK-
TOBOT'O AJIEKTPOO0OO- TOBOT'O AJIEKTPOOOO- TPOHHAsl ammaparypa u
PYJOBaHUS M CPEICTB | PYAOBAHUS U CPEICTB CHUCTEMBI  YIPABJICHUS
aBTOMATHKH, OTIpe/ie- | aBTOMATHKH, Ha YpOBHE JKCILTyaTa-
nath ¥ ocymectBiaTh | [1K-9.2. Bnageer me- AN
MEPOIIPUSATHSI IO UX TOJIAMHU OIPE/ICIIATh (Tabmuua AllI/G)
MPEOTBPAICHHIO MPUYUHBI OTKA30B CY- Texnuueckoe  00cCIy-
JI0BOTO U OEPETroBOTO JKUBAHHE M PEMOHT Ha
JIEKTPOOOOPYIOBAHUS YPOBHE DKCILTyaTaI|H.
U CPE/ICTB aBTOMATH-
KH;

[1K-9.3. Ymeer ocy-
IIECTBIISITh MEPOTIPHSI-
TUA OJid ITpEaAO0TBpPa-
IICHUS TIPUYHUHBI OT-
Ka30B Cy/10BOT0 U Oe-
PEroBOro JIEKTPO-
o0opynoBaHuUs U
CpEACTB aBTOMATHKH;

2. Copeprxanue IUCUMILIMHBI (MOLYJI51)

Haznauenue xypca 1 ero cBsi3b CO CMEKHbIMM aucuumnnHamu. CTpykrypa Kypca. Onpenenenue
MOHSATHSL «JIEKTPOIIpUBO». KpaTkas uCTOpHs pa3BUTHUS JIEKTpUUECKOro npuBoja. OCHOBHbIE TEH/CH-
LU B PA3BUTUH COBPEMEHHOIO JIEKTPUYECKOI0 NPUBOJA. | apMOHUYHBIE COYETAaHUSA MEXaHUYECKUX Xa-
PaKTEpPUCTUK JIEKTPONPUBO/IA U HArPY30UYHBIX XAPAKTEPUCTUK pabOUYMX MEXaHU3MOB, TPEOYIOLIUE CIO-
COOHOCTH Te€HepUpOBaTh HOBBIE €W, BBIABIATH MPOOJIEMBbI, CBA3aHHBIE C peaiu3anueil mpodeccuo-
HaJbHBIX (YHKIUHI, GOpMYIUPOBATh 3a/la4yll U HaMedaTh MyTH uccienoBaHus. CriocoOHOCTh U TOTOB-
HOCTb K CaMOCTOSITEJIbHOMY OOyYEHHIO B HOBBIX YCJIOBUSAX MPOU3BOJICTBEHHOH JEATENbHOCTH C YMEHU-
€M YCTaHOBJICHMsI IPHUOPUTETOB I JOCTMIKEHUS LEIU B pa3yMHOE BpeMs. AmIapaTrypa U CXEMbI
YIPaBJIEHUS MIEKTPUUECKUM MPUBOJIOM. KOHTAKTOPBI MOCTOSIHHOTO U MEPEMEHHOIO TOKA. Y HUBEpCAIlb-
Hble KOHTAKTOPbI U KOHTAKTOPBI C BbIAEPKKOM BpeMeHU (TaiiMTakTopbl). Pene. KoHcTpykTHBHBIE OCO-
OEHHOCTH peJie M MX MCIOJIb30BaHue B puBoax. [lyckoperynupytomas annaparypa. [lyckoBblie u myc-
KOPETyJIUPYIOLUE PEOCTaThl, UX KOHCTPYKIIMS U METO/bI UX BbIOOpa 1o Karajiory. Kontposieps! u ko-
MaHoKOoHTposiepbl. Komannoanmnapatsel. TOpMO3HBIE 3JIEKTPOMArHuThl U TojiKatenu. Vzo0pakeHus u
0003HaYEHUsI IEMEHTOB cXeM yrpaBieHus anektponpusogamu no ['OCTy. Ilpunuunsl aBromaTHue-
CKOI'0 YIIPaBJICHUS IIyCKOM JJIEKTpoJABUrarenacii. TUmoBsle cXeMbl YIpaBiIeHUs dJIEKTPOIPUBOJAMHU I10-
CTOSIHHOTO U IIEPEMEHHOr0 TOKa. MHUKPONPOLECCOPHBIE CUCTEMBI YIIPaBIEHU AIeKTporpuBogamu. [1o-
HATHS O IPOTPaMMUPYEMBIX KOHTpoJliepax. Bompock! BeIOOpa U 3KCIITyaTalluy 3IEKTPHUUECKON anmnapa-
TYpbl U CXEM YIIPaBJICHHS 3JIEKTPONIPUBOJIOB C TOUYKU 3peHusi oOecreyeHnus 0e30macHOCTH MOpeIuiaBa-
Hus. 3HaHMe TpeOoBaHMU MO Oe30macHOCTU Ui pabOThl C CYJOBBIMH 3JEKTPUUYECKUMHU CHUCTEMaMH,
BKJIFOYasi 0€30MacHOE BKIIIOYEHHE HIIEKTPUUECKOro 000pyqoBaHus, TpeOyeMoe JUlsl BbIAYM IEPCOHAITY
paspelieHus: Ha paboTy ¢ TakuM obopyaoBaHueM. OOIIMe CBOWCTBA U MEXaHHKA 3JIEKTPHUUECKOro MpH-
BOZA. YTPAaBIEHUE IBHKEHUS dJIEeKTponpuBona. Cuibl M MOMEHTBHI, CTATUYECKUE M JUHAMHYECKHE,
JBIDKYILUE U COMPOTUBICHUSA. MOMEHT MHEPLUHU U MaxoBbIii MOMeHT. CriocoOBI orpeieieHus] BETHIH-



HbI MaxXOBOI'o MOMCHTA. HpI/IBCIICHI/IC K OI[HOﬁ OCH CTATUYCCKUX MOMCHTOB U MOMCHTOB MHCPIHU. HpI/I-
BEJICHUE IOCTYIATEIILHOTO JIBIXKCHHS K BpamlaTeIbHOMY M OOpaTHO. AHalM3 ypaBHEHUS JIBIIKCHHS
MPUBOJIA U €r0 AieMeHToB. O0Mas XapaKTepUCTHKA YCTAaHOBHUBIIUXCS U MEPEXOIHBIX PEKUMOB PabOTHI
anekrponpuBoaa. [loHsTHE 00 YCTOWYMBOM pPaBHOBECHM CHCTEMBl. MEXaHUYECKHE XapaKTCPUCTHUKH
ANEKTPONPUBOIOB. MEXaHUYECKUE U DJICKTPOMEXAHUUYECKUE XAPAKTEPUCTUKH AJICKTPUUCCKUX JBUTATE-
neii. EcTecTBeHHBIC U HCKYCCTBEHHBIC MEXaHUYECKHE XapaKTePUCTUKHU. [IOHATHE «OKECTKOCTH» U «KPY-
TU3HBD) XapaKTCPUCTUK IMMPOU3BOACTBCHHBIX MCXaHHU3MOB. CoBMecTHag MexaHu4YecKas XapaKTCPHUCTHUKA
AJIEKTPOBHUTATENSI U MPOU3BOJACTBEHHOTO MeXaHu3Ma. Kpurepun yCcTOHYMBOCTH YCTaHOBHUBIIHUXCS pe-
KUMOB. MeXaHUYECKUE XapaKTCPUCTUKU TPUBOIOB C AJICKTPOABUTATEISIMHU IMOCTOSIHHOTO TOKa. McKyc-
CTBCHHBIC MEXAHMUYECKUE XAPAKTEPUCTHKH MPU M3MEHEHUH IOJIBOJUMOTO K JIBUTATEII0 HANPSKCHHUS,
HU3MCHCHUN MArHUTHOT'O IMMOTOKAa U BBCACHUHN PE3UCTOPOB B IICIIb AKOPA. HyCK ABUTATEIIA IOCTOSAHHOT'O
TOKa M pacyeT CONMPOTHUBIICHUH CTyINEHeH MmyckoBoro peocrara. CriocoObl TOPMOKEHHSI AIEKTPOIIPHBO-
JIOB TOCTOSIHHOTO TOKa. DKOHOMHYECKOE CpaBHEHHUE CIIOCOOOB TopMOokeHHst. OO00IIEHHOEe paccMOTpe-
HHUE BO3MOXKHBIX PEKUMOB pabOThI IBUTATENICH MOCTOSHHOTO TOKA U MX MEXaHUYECKHX XapaKTEPUCTHK
B pPa3IMYHBIX PCIKUMaX pa6OTI)I. CoOTHOIIEHNE TOHSITHH «CKOPOCTHb» U «4aCTOTa BpalllCHUA», U IIPUME-
HEHHE THX MOHATHI B 3JIeKTponpuBoje. Kiaccudukanus pa3iuiHbIX CIIOCOOO0B PEryJIUPOBaHHS CKOPO-
CTH 31eKTporpruBoia. CrocoObl peryaIupoBaHus CKOPOCTH AJICKTPOIPUBOJIOB C JBUTATEIISIMHA ITOCTOSH-
HOT'O TOKAa U3MEHEHUEM CONPOTUBJICHHUS B LIEMH SKOPS U MarHUTHOTO TIOTOKA. [loydeHue «Imon3yqnx»
ckopocteil. OCOOEHHOCTH PETyIUpOBaHHS 3JICKTPONPHBOIOB C JBUTATENSIMU TIOCIEIOBATEILHOTO U
CMELIAHHOTO BO30YKACHUs. [IpUHIMITBI MMITYJIbCHOTO PETYJIMpPOBaHUs. MeXaHHUECKUE XapaKTePUCTH-
KH 3JICKTPOIIPUBOAOB C ACMHXPOHHBIMU ABUTATCIIAMMU. Anpanutnyeckne BBIPa’XCHUA MEXaHUYECKOU Xa-
PaKTepUCTHUKH. BiMsiHUEe Ha BUJ MEXaHUYECKOH XapaKTEPUCTHKH aCHHXPOHHOTO JBHUTaTelsl U3MCHEHHUSI
IIOABOJAMMOr0 HANPSKEHUsI, YaCTOTHI U CONIPOTHUBIIEHUM B LEISAX pOTOpa — craTtopa. Pacuer conporus-
JICHUW CTYIEHEW IYCKOBOTO peocTara. Pa3yimdHble CrOCOObI TOPMOXKEHUS 3JICKTPONPHBOJOB C aCHH-
XPOHHBIMU JBUTATEIsIMU. OLIEHKA KaXKI0TO CIocoda ¢ TOUKHU 3peHus Tpeodpa3zoBanus dHepruu, 3 dek-
TUBHOCTH M SKOHOMHYHOCTH TOPMOKEHHSI U 11€JIECO00Pa3HOCTH €ro UCIob3oBaHus. OOIIre BOMPOCH
PEryjinpoBaHusA CKOPOCTH SJICKTPOIIPUBOJ0OB C ACMHXPOHHBIMH ABUTATCISAMHU. PGFYJ'II/IPOBaHI/IC CKOpPOCTH
W3MEHEHHUEM TOJIBOAMMOTO HAMpsHKEHUS, BKIIOYEHUEM PE3UCTOPOB B IEMb CTATOpa U pOTOpa, U3MEHE-
HUEM YacTOTHl TOKa M MEPEKII0YEHUEM dYHClia Tap IMOJIOCOB. PerynmmpoBaHue CKOpPOCTH C MTOMOIIBIO
Ipoccenel, UMITYIbCHBI METOJ] PeryJIHpOBaHUS M PETYIMpPOBAaHHE CKOPOCTH B KaCKaJHBIX CXEMax
BKJIFOUCHUSI ACHHXPOHHBIX JBUTATENIei. JKOHOMHYECKOE CPAaBHEHHUE PA3IMUHBIX CIIOCOOOB PEryIMpOBa-
HUSL CKOPOCTH JJIEKTPONPHUBOAOB C ACMHXPOHHBIMH JBHraTeNsIMH. MeXaHUYeCKHue XapaKTePUCTUKH B
nNpruBOJax C CHHXPOHHBIMU JBUTATCIISIMU. Mexannueckasa u yriioBasg XapakKTCPUCTHKKU CUHXPOHHOI'O
nsurarens. CrnocoObl Mycka U PEeryIupOBaHUS CKOPOCTH. TOPMO3HBIE peXUMBI PaOOTHl CHHXPOHHBIX
JIBUTATEJIe UX OCYLIECTBICHHUE U CPaBHUTENIbHAS OLIEHKA. DJIEKTPONPHUBOJ CUCTEMBI T€HEPATOp — ABH-
rarens. PasHoBuHOCTH TiprBoa. CXeMbl TSl paclIupeHus MPEAETIOB PEeryIupoBaHus CKOPOCTH MPUBO-
Jla U MOJIyYeHUs MEXaHMYECKHUX XapaKTEepPUCTUK THUIIA «3KCKaBaTOpHOW». CrocoObl MOCTPOCHUS Xapak-
TEPUCTHUK ISl pa3IMUHBIX CHCTEM TeHepaTtop aBuratens. O01acTh MPpUMEHEHHsI AJIEKTponpuBoa. Ben-
THJILHBIN OJICKTPOITIPUBO/. OCHOBHEIE THIIBI OJICKTPOIIPHUBOAOB U UX CPABHUTCIIbHASA OIICHKA. Bentnis-
HbIe MpeoOpa3oBaTeNu AEKTPUIECKor dHepruu. PaboTsl mpeobpazoBarens yacToTel. Heympasisemoro
U YIPAaBIIIEMOT0 BEHTUJIBHBIX MpeoOpa3oBarTesyieil Ha 3JeKTPOMAlIMHHYIO Harpy3ky. BHemniHue xapakre-
PUCTHKHU U PEKUMBI pabOThl BEHTUJIBHBIX MpeolOpazoBareneil. CriocoObl peBepCUPOBAHUS IEKTPOIPH-
BOaa 1 pa6OTI)I €T0 B PCKYIICPATHUBHOM PCKUME. Mexanudeckue XapPaKTCPUCTHKU BCHTUJIBHBIX JJICK-
TPOIIPUBOJIOB, X TTOCTPOCHUE U CpaBHUTEIbHAS OlleHKa. CpaBHUTENBHBIN aHATN3 PA3TUYHBIX JIIEKTPO-
IPUBOJIOB C TOYKH 3pE€HUA BUJA PETYIUPOBOYHBIX XapAKTEPUCTHK, INIABHOCTU U AUAIIa30HE PEryIupo-
BaHUs, JOMYCTHUMBIX HArpy30K U SKOHOMUYECKUX TOKa3aTeneld. Bormpocs! moxkapHoi 0€30macHOCTH IpU
OKCILTyaTalluu DJJICKTPOIPHUBOJOB B ITYCKOBBIX M PEryJIMPOBOYHBIX PCKUMAX. VYMmenune OCYIICCTBJIATH
TEXHUYECKOEe OOCIY>KMBAHHE M PEMOHT OOOpPYIOBAHMSA SJCKTPUUECKUX CHCTEM, PaCHpeleTUTEIbHBIX
IIUTOB, YJIEKTPOMOTOPOB, TEHEPATOPOB MEPEMEHHOTO U TIOCTOSTHHOT'O TOKa. YMEHHE 0OHApYKUBATh HE-



HCIPABHOCTU B BJIEKTPOCETSIX CYAOBBIX 3JIEKTPONPUBOJAOB, YCTAaHABIMBATH MECTAa HEUCIPABHOCTEU U
MPUHUMATh MEPBI MO MPEAOTBPAIICHUIO TOBpexaeHUM. [lepexonHbie mpoueccsl B 3JIEKTPONPUBOIAX.
OO01mmas XxapakTepuCTUKA U CYITHOCTh MEPEXOTHBIX MPOIECCOB B ANEKTponpuBoae. HeoOXoammocTs wc-
CJI€OBAHUSI TIEPEXOAHBIX MPOLIECCOB ISl MPOESKTUPOBAHUS, HACTPOMKH M AKCIUTyaTal[uy 3JICKTPOIPUBO-
J0B. Buabl nHepuuu. MeToibl MCCIIEIOBAHUS MEPEXOIHBIX MPOUECCOB. JINHEWHbIE U HEIMHENHBIE CH-
cTeMbl. MexaHn4YecKHe mepexoaHble mpomecchl. OCOOCHHOCTH PACCMOTPEHHSI MEXAaHHMYECKUX MEePEX0/I-
HBIX IPOLIECCOB. YCIIOBHS M JONYIIEHUS, IPU KOTOPBIX BEAETCA UCcieqoBaHue. [IpogoIKUTENbHOCTh
MEPEXOHOTO MPOIECcCa U XapaKTep M3MEHEHHUSI CKOPOCTHU, TOKA U MOMEHTA IPHU ITYCKE JICKTPOIPUBO-
JIOB. DIEKTPOMEXaHWYECKas MOCTOSHHAS BPEeMEHHM U e¢ (Pu3udeckuii cMbIci. [lepexoaHbie mporeccsl
MPpU TOPMOKEHUH DJICKTPONPUBOAOB C ABUTATEISIMH MOCTOSHHOIO M MEepeMeHHOro Toka. [Ipomomxu-
TEJIBHOCTh M XapaKTEp MPOTEKAHUS MEXAHUYECKOrO IMEPEXOJHOI0 MPoLecca MPU CIOKHOM 3aKOHE H3-
MEHEHHsI M30BITOYHOTO MOMEHTA. ['paduueckue u rpadoaHAIUTHUYCCKHUE METOIbl MCCICIOBAHUS TIepe-
XOJHBIX TIporieccoB. OCOOCHHOCTH HCCIIEIOBaHMUS MIEPEXOIHBIX MPOILIECCOB B AJIEKTPONPUBOAAX C JABUTA-
TEJSIMHU TOCJIEIOBATEIbHOTO M CMEIIAHHOTO BO30YXKIACHHs. DIEKTPOMEXaHUYECKHE MEePEeXOAHbIE Mpo-
1IeCChl. DIEKTPOMArHuTHasi MOCTOSIHHAs BPEMEHU U €€ CBSA3b C OCHOBHBIMU PACUETHBIMH U KOHCTPYK-
TUBHBIMM TIapaMeTPaMM 3JIEKTPUUECKUX MamuH. VccnenoBaHue mnepexoAHbIX IMPOLIECCOB C YYETOM
9JIEKTPOMArHUTHOW MHEPUUH 1ienu sikopsi. [lepexoaHpie mpoiecchl B LEMIX BO30YKICHUS JIEKTpUYe-
ckux MamuH. PopcupoBaHUE MEPEXOAHBIX MpoIeccoB. llepexonaHpie MPOIECChl B CIOKHBIX CUCTEMax
anekTponpuBoaa. OcoOEHHOCTH pacyeTa MEePeXOHBIX MPOIECCOB B BEHTHIILHOM dJIeKTporpuBoje. [1o-
HATHE O (PM3UYECKOM M MATEeMaTHYECKOM MOJICTUPOBAHUU PAOOTHI AJIECKTPONPUBOJIOB. DHEPIreTHKA TIe-
PEXOAHBIX MpoueccoB. Pacxon v moTepu 3HEPrUU MPHU MYCKE JIEKTPONPUBOJOB C ABUTATEISIMH MOCTO-
STHHOTO M TEPEMEHHOro Toka. [loTepu SHEepruM B TOPMO3HBIX pEXUMaxX 3JIEKTPOnpuBOa0B. CriocoOb!
YMEHBIIICHUS TIOTEPh SHEPTUU B MEPEXOAHBIX Mporeccax. BrIOOp IICKTPHUSCKUX IBUTATEICH IS TIPU-
BOJI0B. OOIIME CBEICHHS IO MPOCKTUPOBAHHUIO JJICKTPOIPUBOAOB. DTaIlbl MpPOCKTUpoBaHuUsA. Hamex-
HOCTh U DKOHOMHYHOCTH MPOEKTUPYEMOTO JJIEKTpOIpuBoaa. OCOOCHHOCTU MPOSKTHUPOBAHUS IIIEKTPO-
MpUBOJIOB JIsl cynoB. Harpyska auarpammbl. Knaccudukanus Harpy3o4HbIX JuUarpaMm U METOABI UX
nocTpoeHus. Pexumbl paboThl aBUraresneil anekTponpuBoaoB. Harpes snekrponsurateneil. 3HaueHue
HarpeBa MpH BHIOOPE DIEKTPHUUECKUX MallnH. HoMuHanbHBIE peKUMBI paOoThl ABurareineil. Harpes u
OXJIAKJICHUE B 3TUX pexxumMax. [locTosHHAas BpeMEHU HarpeBa U OXJaxJeHus BinsHue HarpeBa Ha CpoK
CITy>KOBbI M30JIALIMU dJEKTpUUecKux MamuH. OmnpeneseHne MOITHOCTH U BbIOOp ABurarens. Omnpenene-
HHE MOIIHOCTH JBHUIaTelied METOJOM CPEAHUX MOTEepb. METOJ CpeIHEKBAAPATUYHBIX 3HAYCHUM TOKa,
MOMEHTa U MOIIHOCTH. [IpuMenenue GopMmyn cpeaHEKBaApaTUYHBIX BEIMYUH B MPAKTUYECKUX pacue-
Tax. [lepecuer MOIIHOCTU ABUTATENS HAa TEMIEPATypy OKPYKAIOWIEH Cpellbl, OTIMYHYIO OT CTaHAapT-
HOM1. BeiOop nBurateneit u cnocoObl X MPOBEPOK. BOompock! sKcIulyaTauy ABUraTeNel B AIEKTPOIPH-
Bosiax. Hogeiilre TOCTHKEHUSI M TEHJCHIMU B Pa3BUTUU JIEKTPONPUBOI0B. HOBUHKH uTEpaTyphl MO
Kypcy. PexomeHnaimm yyamumMcs 1Mo COBEPIIEHCTBOBAHUIO 3HAHUN B MX OYIyIel MpakTUYECKO nesi-
TEILHOCTH.

3. IlepedyeHb yueOHO-METOAUYECKOr0 o0ecneYeHsl TUCIHIIMHBI (MOTYJIs)

- MyJbTUMEIUIHBIC MPE3CHTAIMOHHBIC MaTepUaNbl MO AUCHUIUIMHE (MOMYIIO) MPEICTaBICHBI B
anekTpoHHOM Kypce B OMUOC MAY;

- METOAMYECKHUE YKa3aHUs K BBITTOTHEHUIO MTPAKTHUECKUX, CAMOCTOSTENbHBIX, KOHTPOIBHBIX PadoT
MIPEACTABIIEHBI B A1EKTpOHHOM Kypce B DMIOC MAY;

- METOJIMYECKUE MaTepHalbl Ui 00yJarOIIUXCs M0 OCBOCHHIO TUCIUIUIMHEI (MOJYIIsl) TpeACTaBIie-
Hbl Ha odunmanbHoM caiite MAY B paznene «MHbopmarus mo oOpa3oBaTeIbHBIM MPOTPaMMaM, B TOM
YHCIIEe aJallTUPOBAHHBIM.

Kanyctun A.H. «CynoBsie 1 TPOMBIIUICHHBIE AJIEKTPONPUBOJIBI U 000pynoBanue» COOpHUK Me-

TOAMYECKUX YKa3aHUH K BBITTOJIHEHHIO KYPCOBBIX IPOEKTOB M padot, PI'3, mabopaTopHbIX U caMOCTOSI-


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

TeNbHBIX padoT. Mypmanck: Uzn-Bo MI'TY. 2019. DnekTpoHHbIH BapHaHT.

B cocraB cOopHHMKa BXOIAT CIEAYIONIME METOAMYECKUE YKa3aHUs, OTHOCAIIMECS K TUCIMILUIMHE
«OCHOBBI CY/I0BOTO 3JIEKTPOIIPUBOAAN:

1.1.MeToanueckue yKazaHus 110 BBIIOJIHEHHUIO JTA00OPATOPHBIX paboT o aucuuruimne "Tupucrop-
HBIN 3JIEKTPOIPUBOI".

1.2.MeToauueckue yKazaHus 10 BBITOTHEHHUIO JTa00PaTOPHBIX padboT o qucuuiuinae « CynoBbie
aBTOMAaTH3UPOBAHHbIE AIEKTPOIIPUBOIBI » .

1.3.Meroanyeckue yKa3zaHHs 110 BBIOJIHEHHUIO JIAOOPAaTOPHBIX paboT nmo aucuuiuinHe « Teopust
anekTpornpuBoza » (OCHOBBI JIEKTPOIPUBO/IA).

1.4.Meroauueckne yka3aHus K BHIIIOJHEHUIO KYPCOBBIX IPOEKTOB 110 AucuuIuinie «CynoBoil AB-
TOMAaTU3UPOBAHHbIN DIIEKTPOIPUBO.I».

1.5.Meroanueckne yka3aHus K BHIIIOJHEHUIO KYPCOBBIX IPOEKTOB 110 AUCHUIIIMHE « TUpUCTOpHBIE
OII ».

1.6.Meroauueckue ykasaHuss K BblmosnHeHuto PI'3 g CTYJACHTOB  HAaIpaBJICHUS
15.03.04.«ABTOMaTH3aIMs TEXHOJOTHYECKUX MTPOIIECCOB U MPOU3BOJICTBY.

1.7.Meroauueckre peKOMEHAALNU 0 CAMOCTOSTEIbHON paboTe KypCaHTOB(CTYIEHTOB) MO JUC-
LUIUTUHE « TeopHst 31eKTPOIIPUBOIA » .

1.8. Meronnyeckue yka3aHus K MPaKTUIECKUM 3aHATHIM 10 qucuuruimHe: «CyIoBbIe dIIeK-
TPOIPUBO/BI

1.9. Metoauueckue yka3zaHUs K IPAaKTUYECKUM 3aHSTUSAM 10 JUCHUILUIMHE « Teopus 31eKTponpu-
BOJIA».

1.10. Meronnueckue ykazaHus K MPaKTUYECKUM 3aHATUSAM 110 Kypcy: «CyIoBoi  aBTOMaTH3U-
POBaHHBIN 3JIEKTPOIIPUBOIY.

4. ®oHA OLEHOYHBIX CPEACTB M0 AUCHHILINHE (MOLYJII0)

SIBnisieTcst OT/ACIBHBIM KOMIIOHEHTOM 00pa30BaTENbHON MPOrpaMMBbl, pa3paboTaH B (hopMe OTHEIb-
HOT'O JIOKYMEHTa, IPEeJCTaBlIeH Ha o¢uiuaabHoM caiite MAY B paznene «MHdopmanus no obpa3osa-
TEJIbHBIM IIpOrpaMMam, B TOM uucie aganTupoBaHHbIM». @OC BKiIOYaeT B ceds:

- NepeyeHb KOMIETEHIUI ¢ yKa3zaHHeM 3TaroB MX (POPMUPOBAHMS B MPOIECCE OCBOCHUS JHUCLIU-
IUTMHBI (MOAYJIS);

- 3aJITaHMsI TEKYLLETO KOHTPOJIS;

- 3aJJTaHASI TPOMEKYTOUHOM aTTECTAINH;

- 3aJIaHMsI BHYTPEHHEHN OLIEHKU KauyecTBa 00pa3oBaHuUsl.

5. IlepeyeHb OCHOBHOM M JONMOJHUTEJIbHONH Y4eOHONH JMTepaTypbl (TI€YaTHbIE U3/1aHUs, DJICK-
TPOHHBIE yueOHbIEe U3TaHUS U (UITH) PECYPCHI DJIEKTPOHHO-OUOIMOTEYHBIX CUCTEM)
OcHoBHasi InTepaTypa
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1. Kanyctun A.H. BnacoB A.b.CynoBsie anektponpuBoasl. Hacts 1.OCHOBBI Cy10BOTO 3JIE€K-
TponpuBoaa. Mypmanck: M3a-so MI'TVY, 2018.-244c.

2. Kanyctun A.H. CynoBbie ¥ IPOMBIIUICHHBIE 3JIEKTPONPUBOJIBI U 00opyaoBaHue». Coop-
HUK METOJMYECKUX YKa3aHUH K BBIIOJIHEHUIO KYPCOBBIX NMPOEKTOB U padoT,PI'3, maboparopHbiX U ca-
MOCTOSITENIbHBIX paboT. Mypmanck: M3a-Bo MI'TY.2019. DnekTpoHHBIN BapHaHT.

3. Cynossle anektpornpuBoabl: CripaBounuk. B 2 1. /A.Il.borocnasckuii. E.M. IleB3nep, 1.P.
®peiiazon, A.I'. Aype. — JI.: Cynoctpoenue, 1993.
4. Bbrixosckuit b.U., lllennnes E.A. DnekTponpuBoAbl BAEPHBIX U TPAJOBBIX J1e0eI0K. — M.:
Jler. u mum. mpom-cth. 1981. — 208 c.
S. babaee A.M., Sfroamkun B.Sl. ABTOMaTM3MpOBaHHBIE CYAOBBIE  DIEKTPONPUBO-
ne1.M. Tpancnopt, 1986 -448 c.
6. ®ecenko B.M. ABTomMatu3upoBaHHbIE CYJ0BBIC AIEKTPONpUBoibl.-M.:1983.-376 c.
7. UYekynoB K. A.. Teopust cygoBoro siekrpornpuboaa, JI.: Cynocrpoenue, 1982.
8. Model Course 3.04: Survey of Electrical Installations. Model course developed under the

IMO-1ACS Programme [Daektponnsiit pecypc] / IMO. - Diektpon. TekctoBbie aaH. (1 daiin : 3,95 M6).
- London : IMO, 2004. - 3arn. ¢ tuTya. 3kpana. - Jlocrym k daitny B aya. 227 B. - ISBN 978-82-801-
0036-5. Mogenbhblit kypc 3.04: O630p 31eKTpOoyCTaHOBOK. MoIenbHBIN Kypc, pa3pabOTaHHBINH B paMKaXx
nporpammel UMO-MAKO

9. Model Course 7.08: Electro-technical Officer [Dnexkrponnsiii pecypc] / IMO. - DiexTpoH.
tekctoBbie naH. (1 ¢aiin : 4,21 M6). - London : IMO, 2014. - 3arn. ¢ Tutya. 3kpana. - JlocTyn K ¢aiiiny B
ayn. 227 B. - ISBN 978-82-801-1580-2. MonenbHblii Kypce 7.08: DNeKTpOTEXHUYECKUI COTPYAHUK

JdomosiHUTEIbHAS JIUTEPATypa

10.  KommiekTHblE TUPUCTOPHBIE 3JIEKTponpuBoabl: CripaBouHUK. — M.: DHeproaromMmsuar,
1988. -319 c.

11. Mockanenko B.B. ABTOMaTH3MpOBaHHBIA 3IEKTPONPHUBOA: Y4€OHMK s BY30B. — M.:
Oneproaromusnart; 1986. —416 c.

12. Yunukua M.I'., Kmroues B.U., Canmiep A.C. Teopus aBTOMaTu3UpOBaHHOIO 3JIEKTPOIPH-

Boja: YueOHoe mocodue it By30B. — M.: Dueprus, 1979. — 616 c.
13.  Cugepc ILJI. CynoBsie amekrponpuBoabl. —M.: Tpancmopt, 1975.

14.  IlpaBuia TEXHUYECKOM SKCILUTyaTalluy CyI0BOTO 3JIeKTpoobdopyaoBanus. — JI.: Tunpopsio-
¢bror, 1987.
15. Bacunses B.H. Kapaym H.fl. Okcrunyatanus cynosoro anekrponpusona. —M.: Tpancnopr,

1985.

CnpaBo4yHbIe CHCTEMbI

OneKkTpOHHO-0uOanoTeuHas cucrema "M3garenscTso "Jlanp"
http://e.lanbook.com

ONEeKTPOHHO-0MOanoTeYHasA cucTeMa " YHUBEpCUTETCKAas OMOIMOTEKa OHIaiH"
http://biblioclub.ru

Onekrponnas oubnuoreunas cucrtema "Koncynpraurt cryaenra"
http://www.studentlibrary.ru/book/ISBN9785976518940.html
ONeKTpOHHO-0MOanoTeuHas cucrema "budnmoPoccuka"
http://www.bibliorossica.com

ONeKTpPOHHO-0MOanoTeuHas cucrema "ibooks.ru"

http://ibooks.ru
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DnexrporHo-O0ubamoreynas cucrema "Kauradoun"
http://www.knigafund.ru

7. IlepeyeHb JULIEH3HOHHOTO M CBOOOIHO PACIPOCTPAHSIEMOI0 MPOrPAMMHOI0 ob0ecreyeHmusl,

B TOM YHUCJI€ OTECIYECTBCHHOI'0 IIPOU3BOACTBA

1.

[TporpammMubie mpoaykThl Microsoft (moamucka Ha oOpa3oBaTeIbHBIC JIMIECH3UH, CETEBBIC BEp-
CHH), ydacTue B akajeMuueckoi mporpamme Microsoft Azure Dev Tools for Teaching (¢ deBpans
2019 r., panee Microsoft Imagine, panee Microsoft DreamSpark, panee Microsoft MSDN
Academic Alliance). IToanucku neiictBurenbubl mo 10.12.2019 (cuer-dakrypa NelM22116 ot
12.11.2018, cuet Ne9552401799 ot 10.12.2018);

Oducueiii maker Microsoft Office 2007 Russian Academic OPEN, nuiensus Ne 45676388 ot
08.07.2009 (moroBop Ne32/224 ot 14.07.2009);

MathWorks MATLAB 2010 (cereBast Bepcusi) License Number 619865 or 11.12.2009 (morosop
Ne32/356 ot 10.12.2009);

Pascal ABC.NET Bepcus 2.2, coopka 903 (23.04.2015) OecrutatHast HEKOMMEPUYECKast JINICH3US;
Lazarus 1.2.6, Bepcus FPC 2.6.4, pesusust SVN 46529, Jlunensus: GNU GPL v.2.0/GNU LGPL
v. 2.1;

Scilab-5.5.2 GNU General Public License (GPL) v.2.0;

KOMIITAC-3D LT V12, 6ecrmarHas HeKOMMepuecKast BepcHsl.

8. Oo0ecneyenye 0CBOCHHU AUCHMILIMHEI JHUI ¢ HHBAJIUIHOCTRLIO 1 OB3
OOyuvaromuecs u3 uncina MHBATHIOB 1 Jinil ¢ OB3 obecreunBaroTCsl MeYaTHBIMU W (WJTH) DJICK-

TPOHHBIMHA O6pa30BaTCJIBHLIMI/I pecypcamu B Q)OpMaX, AJ[alITUPOBAHHBIX K O'PAHUYCHUAM UX 310POBbA.

9. MaTepuaibHO-TeXHHYECKOe ofecrnedeHHe AUCUMIIMHBI (MOAYJIsI) TPEJCTABICHO B MPHUIIO-

skenuu K OINIOIT «MaTepralbHO-TEXHUYECKHE YCIIOBUS peau3alii 00pa30oBaTeIbHON MPOrpaMMbl» U
BKJIFOYAET:

- yueOHbIE ayIUTOPUHU JUI MIPOBEJICHUS YUEOHBIX 3aHATHI, MPEAYCMOTPEHHBIX MPOrpaMMON cre-

oquaJuTeTa, OCHAIIICHHBIC O60py,[[OBaHI/IeM H TCXHUYCCKHUMHU CPEACTBAMU 06y‘{eHI/I$I;

- IOMEILIEHHUS JUIsl CAMOCTOSITENIbHOM paboThl 00yUaroUIMXcs, OCHAIIEHHbIE KOMIIBIOTEPHOIN TEXHU-

KON C BO3MOXXHOCTBIO MOAKITIOUYEHUS K ceTu «MHTepHeT» u oOecrneueHueM JIOCTYIa K AJIEKTPOHHON MH-
dbopmarmonHo-o0pa3oBarenbHo cpene MAY;

10. PacnpenejieHue TPYyA0€eMKOCTH MO0 BHIAM Y4eOHOI 1esITeTbHOCTH

Tabnuna 1 - Pacnipenenenue TpyqoeMKOCTH

Pacrnipenenenne Tpya0eMKOCTH AUCIUILIMHBI IO (hopMaM 0OydeHuUs
N Ounas OuHo-3a04Has 3aoyHas
Bun yuebnoit Boero
Harpysku Cemectp/Kype | Bceero CemecTtp Bcero | Cemectp/Kypce 4ACOB
63 |- - 4acoB HacoB T -
Jlexuu 10 - -1 10 4 4
[IpaxkTnueckue
paboThI 12 - -112 4 4
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JIaGopatopHsble

paboThI 14 14 4 4
KypcoBas pabota - - - - - - - -
CamocTosiTenbHas

paborta 36 - - | 36 56 56

[ToaroroBka k mpo-
MEXKYTOYHOM aTTe-

CTauuu - - |- 4 - - 4
Bcero gacosn
10 IUCLIILIINHE 12 - - |- 12 | - - 12

@OpMBI IPOMEKYTOUYHOHN aTTECTALIMU U TEKYILETr0 KOHTPOJIS
Cemectp 1| 2| 3|4 5 6 |7 |8 9 10 |11 |12
OKk3aMeH

3auet/3a4eT c
OLICHKOH +
KypcoBas  pabota
(poekT)
KommuectBo
pacyeTHo-
rpaduyeckux padbor 1
KommuectBo
KOHTPOJIBHBIX
pabot
KommuectBo
pedepaToB
KommuectBo scce

ITepedyens 1a0opaTopHbIX padoT
Ilepeuennb 1aGopaTopHbIX padoT

Ne
i\ Tembl 1aOOpaTOPHBIX padboOT
1 2

1. | BBoanas paGota. 3HaKOMCTBO C JIEMEHTAMHU PEICHHO-KOHTAKTOPHBIX CXEM YIPABIICHHS
aeKTponpuBoaMu. Pese, koHTakTopsl, AB, celbCHHBI

TumnoBsie Y3JIbL pCHGﬁHO-KOHTaKTOpHLIX CXCM YIIPABJICHHUS 3JICKTPONIPHUBOJAMHU.

PerJlI/IPOBaHI/IG YaCTOTBI ABUTATCJI TOCTOAHHOT'O TOKA C IapaUICIIbHBIM BO36Y)K,Z[6HI/ICM .

KonTposnepnas cucrema ynpaBiaeHUs IBYXCKOPOCTHBIM ABurareneM cepurt MAIT .

SR B RN

Cy,Z[OBLIC ABTOMATHU3UPOBAHHLIC DJICKTPOIIPHUBOAbI




IlepeyeHb NpaKTHYeCKUX padoT

Ne
m\n

HanmenoBaHue npakTH4ecKux padot

1

2

1.

[IpaBuna Tb B nabGopatopusx kadenpsl. HasHaueHwme W (yHKIHMH DIEKTPOIPUBO-
na(3I1).06mas crpykrypa DII. I'pynmnoBoi, MHAMBUAYaIbHBIN, B3auMOCBs3aHHBIA OII.
ABTOMAaTH3UPOBAH-

Hb1it OI1. TumoBkIe y37Ibl KOHTAKTHBIX M OECKOHTAKTHBIX CXeM yrpasieHus Ol1.

Mexanuka OI1. CxeMbl MEXaHUYECKOM

YacTU CUCTEMBI AJIEKTPOIBUraTeNib-padbouas MamnHa. CHIIbl U MOMEHTBHI, IEHCTBYIOIINE
B Dll(akTuBHBIC U peakTHBHBIC). I [prBEIEHHE MOMEHTOB COIIPOTUBIICHUS, MOMEHTOB
uHepuuHu K Bany nsurarens. OcHoBHoe ypaBHeHue nBrxeHus JI1.

DNEeKTpOMEXaHUUECKHUE CBOMCTBA U XapaKTEpUCTUKU JeKkTpoaBurareneii(3/]) nocrosH-
HOro Toka. CxeMbl BKJIIOUEHHS uX(IapaiesibHOe, T0C/Ie0BaTeIbHOE, CMELIAHHOE).
EcTecTBeHHbIE U HCKYCCTBEHHBIE MEXaHUUECKUE X-KU. TOPMO3HbIE peXXUMBI (peKynepa-
THUBHOE TOPMOXKEHHUE, IPOTUBOBKJIIOYEHHE, TMHAMUYECKOE TOPMOXKEHHE).

DneKTpoMexaHUUeCKHUe CBOMCTBA U XapakTepucTuku D/l nepemenHoro Toka. EcrectBen-
HBIE U UCKYCCTBEHHBIE X-KH aCUHXPOHHBIX D/I. TopMO3HbIE peXUMBI AaCHHXPOHHBIX /]
(pexynepaTuBHOE TOPMOXKEHHUE, TPOTUBOBKIIIOYEHHUE, TUHAMUUYECKOE TOPMOKEHHE)

. OcHoBBI BbIOOpa J1BUTaTeNel o MOUIHOCTH. Harpy3ouHsle fuarpaMmmbl
SI1.Knaccuduxarus pe>KxuMoB padOThI ABUTaTeNeH M0 YCIOBHSIM Harpesa (IpoaoIDKu-
TEJbHBIN, KPATKOBPEMEHHBIH, TOBTOPHO- KPAaTKOBpEMEHHbIH ). Bpi6op Mommnoctu D1 uis
Pa3IMYHbIX PEKUMOB pabOThI, IPOBEPKA UX HA HATPEB U NEPErPYy30UHYI0 CHOCOOHOCT .

PerJ'II/IpOBaHI/Ie KOOpAUHAT OI1. OcHOBHEIE ITOKA3aTEIN CIIOCOO0B peryjinpoBaHusa KOOpP-
JUHAT OIl: TOYHOCTD, AUaIia3oH, IMJIaBHOCTb, DKOHOMUYHOCTb

Perymupyewmsiii OI1 noctosiHHOr0 TOKa. PeoctatHoe perynupoBanue. Cxembl BbIIpSIMIIE-
Hus1, CiocoObl perynupoBaHus HarpsbkeHusl. CucTemMa reHeparop-/IBUraTeb.

Perymupyewmsriit 11 nepemennoro Toka. PeocratHoe perynuposanue. PerynupoBanue
CKOpPOCTH aCHHXPOHHOI'O IBUTaTeNs IIyTEM U3MEHEHUS Yucia nap noirocos. UmnynbscHoe
pEeryanupoBaHue, 4aCTOTHOE PEryJIUPOBAHUE

. TunoBsle y371bl KOHTAKTHBIX U OECKOHTAKTHBIX cxeM ynpasieHus JI1. OCHOBHBIE Xapak-
TEPUCTHKH cyHOBBIX DII: HACOCHI, KOMIIPECCOPHI, IO THEMHO-TPAHCIIOPTHBIE YCTAHOB-
KU(UTHI, KpaHsbl, J1e0eIKU U JIp.)

10

Pacuer CYAOBBIX 3JICKTPOMPHUBOJ0OB C HaCTOTHBIM YIIPABJICHUCM

Ilepeuens npumepHbIX TeM PI'P

l.PvaeT MECXAHUYCCKUX XapaKTepI/ICTI/IK SHGKTpOHpI/IBOJIa IIOCTOAHHOTI'O TOKA.
2. Pacyer MeXxaHMUYECKUX XapaKTEPUCTUK AIEKTPONPUBOJIA IIEPEMEHHOTO TOKA.
3.Pacyer MOITHOCTH JBHUraTesie MEPEMEHHOTO TOKA.




