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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ilean: .IOArOTOBKA CHELUAIMCTOB IIyTeM (OPMHPOBAHUS HOBBIX HPO(ECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIs AEATENbHOCTH B cdepe «IIeKTpOIHEpreTuKa M
AJIEKTPOTEXHUKAY», Npoduis "DIEKTPUYECKHE CTAHIUH' C TMPUCBOCHHEM KBaTH(pUKAITIH
"NHxeHep-3neKTpuK".

[IporpamMmMa siBisieTCsI MPEEMCTBEHHONM K OCHOBHOM 00pa3oBaTelIbHOW MpPOTrpamMme BBICIIETO
oOpa3oBanus HanpaBiaeHus NoAroToBkU 13.03.02 «DnekTposHepreTuka u 3MEKTPOTEXHUKAY.

IIporpamma cocTaBiieHa B COOTBETCTBHU:

- ¢ @enepallbHBIM TOCYIApCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPTOM  BBICHIETO
oOpa3zoBaHus Mo HampanieHuio nmoArotoBku 13.03.02 DnexTposHepreTuka M 3JIEKTPOTEXHUKA,
yTBEpkACHHBIM NprukazoM MunoOpHayku oT 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ [Ipodeccnonansubm crarmaptoM 20.012 «PaboTHUK MO OpraHU3aIlluu SKCILTyaTaI[uu
ANEKTPOTEXHUYECKOTO 0OOPYIOBAaHUS TEIUIOBOM 3JEKTPOCTAHIIMUY, YTBEPKACHHBIM MPUKA30M
Muntpyna 06.07.2015 1. Ne 4281, 3apeructpupoBanHbiM B Muntocte Poccun 29.07.2015 1. Ne
38254, ypoBenb kBanudpukanuu 6.

- ¢ Ipodeccnonambubiv  crammaptom 20.032  «PaboTHUK TIO OOCITY>KHBAaHUIO
00Opy/nOBaHUsl TMOACTAHLIUNA DSJIEKTPUUECKUX CETEei», YTBEP)KICHHBIM NpuKazoM MUHTpyna
31.08.2021 r. Ne 611n, 3apeructpupoBanubiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBEHb KBanu(pUKaLUU 6.

- ¢ IIpodeccuonansubiv  cranmaprom 20.016 «PaboTHUK 1O JKCILTyaTaruu
ANEKTPOTEXHUYECKOTO 00OPYIOBAaHUS TEIUIOBOM 3JEKTPOCTAHIIMUY, YTBEPKACHHBIM MPUKA30M
Muntpyna 05.10.2015 1. Ne 6901, 3apeructpupoBanibiM B Muntocte Poccun 05.11.2015 1. Ne
39602, ypoBeHb KBanu(pUKALNU 5.

®opma peanuzanum: odyuenue B MOU.
®opma 00y4eHH: 3209HAs.

Pexum 3aHATHH:

Pacniucanue 3aHATHII 1O [ONOJHUTENBHOM 00pa30BaTENbHON MpPOTrpaMMe MOXKET
yCTaHaBJIMBAThCs B 3aBUCUMOCTH OT HaOopa B rpymiibl. KOHKpeTHbIE JaThl IPOBEACHUS 3aHATHIM
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHE 00pa30BaTeNbHBIX yCayr. JlaHHbIE paciicaHus XpaHsITCs
B DJIGKTPOHHOHM CHCTEME ydeTa XoJla peajlu3allii MporpamMmbl Ipu ee Haimuyuu. Ilpu mobGom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosee 40 4acoB B HEJENIO, BKIIOYAs
BCE BH/JIbI ayTUTOPHOHN M BHEAYAUTOPHOM (CAaMOCTOSATENLHON) YueOHOH paboThl ciyiaTess.

TpeGoBannst K YpPOBHIO NOATOTOBKH CJYIIATeJsl, HeOOXOAMMBIEe [Jisi OCBOCHUS
NPOrpamMMbl: JIMLA, >KEJAloIIHe OCBOUTH JIOTMOJIHUTEIbHYIO 00pa30BaTElIbHYIO MPOrPaMMY,
JIOJDKHBI UMETh WJIM MOJTy4aTh BhICIIEE UIIH cpesiHee npodeccruoHanbHoe oOpa3oBanue. Hannune
YKa3aHHOTO O00pa30BaHUs JOJDKHO MOJATBEPKIATHCS JIOKYMEHTOM TOCYAapCTBEHHOTO WM
YCTaHOBJICHHOTO 00pa3lia, WM aKaJeMUYeCKOH CIIPaBKOW O MPOX0XKICHUN O0yUYEeHHUS.

BoinaBaeMblii JOKYMEHT: IIPH YCIICITHOM HPOXOXKJICHUH TPOTPAMMBI M ¢laue UTOTOBOM
aTTeCTAallMd BBIAAETCS JUIUIOM O TPO(ECCHOHATBHON MEPENOArOTOBKE YCTAHOBIEHHOTO
oOpa3a.



Cpox 1eiicTBHSI HNTOTOBBIX JOKYMEHTOB

Cpok IeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPaBUII IO padoTe
C mepcoHaloM B cdepe NeATENbHOCTH ITaHHOW MPOrpaMMbl, yCTAHABIMBAETCS HAa OCHOBE
COJIEp>KaHUs IPOTPaMMBI U COCTABIISIET (B roJiaX): OECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. KomnereHunu
B pesynbrare OCBOCHHUS JOMOJHUTEIBHONW 00pa3oBaTENbHONW MPOTPaMMBI CIYIIATENh
JOJDKEH 00J1a/1aTh KOMITeTeHIUAME (Tadd. 1).

Ta6auna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
VK-2: Cnocoben 3HaTh:
OMpEeNEeNATh KPyr 3a/1ad B | - KpPyr 3aJad B paMKax T[OCTaBICHHOM IeJIM HU BBIOOP
paMKax MOCTaBJICHHOMN ONTUMAIBHOTO CIOCO0A WX PEIICHHs], UCXO U3 JICUCTBYIOIINX
I[eJTH U BEIOUPAThH MIPABOBBIX HOPM, HMEIOIIIUXCS PECYPCOB U OTpaHHueHUi B chepe

ONTUMAIILHBIE CIIOCOOBI X | SJICKTPOIHEPTETHKH U JICKTPOTCXHHKH. .
pEIICHUs, UCXOMS U3
JCUCTBYIOIIUX MPABOBBIX | YMeETh:

HOPM, UMEIOIITHXCS - (GOpMyIIMPOBATh COBOKYITHOCTH 33/1a4 B PaMKaX MOCTaBICHHON
pPECYPCOB M OTPAaHUYEHUH | e,  OOECNeYMBAIONIMX €€ JOCTHKeHHe B cdepe
AJICKTPOIHEPTCTUKH W JJICKTPOTEXHHKH C TPUMEHEHUEM
JICHCTBYIOIIUX MTPABOBBIX HOPM.

Braners:

- BbIOOpOM HamOoiiee 3PPEeKTUBHBIX CIIOCOOOB PEIICHMS 3aj1ad,
VUUTBHIBAs JICUCTBYIONIME IPABOBBIC HOPMBI WM HMEIOIIUECS
YCIIOBHS, PECYpPChl U OTPaHUYCHUS B cepe ICKTPOIHEPIrEeTHKH
U DJICKTPOTCXHUKH.

VK-1: Cnocoben 3HaTh:

OCYIIIECTBIISTH TIOUCK, - TIpUeMbI (METO/IbI) TIONCKA, KPUTHYECKOTO aHAJIM3a U CHUHTE3a
KPUTHUYECKHI aHaTN3 U uH(pOpMaIInK;

CUHTE3 HH(POpMAITUH, - OCHOBBI TNPUMEHECHHSI CHUCTEMHOIO TIOJIXOJa JUIsl PEIICHUs
MIPUMEHSITh CUCTEMHBIN MOCTAaBIIEHHBIX 3a7ad B  cdepe INEKTPOIHEPTETUKU U
TTOJIXOJT JJTST PEIICHUS AIIEKTPOTEXHUKH.

IIOCTABJICHHBIX 3aaa4

YMeTh:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTHYECKHUN aHAIIN3;

- 00001maTh pe3ynpTaThl aHANM3a AJS PElIeHUs MOCTaBICHHOU
3a/1auu B c(hepe IIEKTPOIHEPTETUKHU U DIICKTPOTEXHUKH.
Bnaners:

- BnazmeTs HaBRIKAMH KCIIOJIBE30BAHMUS CUCTEMHOIO ITOIX0AA JIJIsS
pellieHusl MOCTABJICHHBIX 3a/ad B cepe dIEKTPOIHEPTETHKU U
AIIEKTPOTEXHUKHU.

B pesynbrare ocBOEHUS MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH PeaIn30BhIBAThH
TPYZIOBBIE (YHKIIUU B COOTBETCTBUHU C MPO(ECCHOHAIBHBIM CTaHIapTOM (Tadu. 2).
YpoBeHb kBanupuKamu 5.



Tabnuua 2
ITpakTHKO-OpHEHTHPOBAHHbBIC TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHHMS ITPOrPaMMBbI

TpynoBbsie QyHKIINU TpeboBanus K pe3yabTaTam

20.032 «PabOTHHK 10 0OCITYKUBAaHUIO 000PYAOBaHUS MTOACTAHIINI SJICKTPUUECKUX CETEH»
I1K-828/G/01.5/1 TpynoBbie neHCTBHS:
CHOCOOEH OCYIIECTBIIATh - IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
MOHUTOPHUHT OCMOTPOB 000pYIOBaHMS MOJCTAHLIUN DIEKTPUUYECKUX CETel,
TEXHUYECKOI'O COCTOSIHUSL | OLlEHKa KadyecTBa padOT MO 0OCHy>KMBaHUIO 00OpyHOBaHUS
obopynoBaHus MOJCTAaHLINMI JIEKTPUUECKUX CETEM.
HOJICTAHIINU
ANEKTPUYECKUX CeTeH Ymenus:

- CaMOCTOSATeNbHO TOJICP)KMBATh W MOBBIIIATH YPOBEHBb
po¢eCCHOHABHON KBATH(UKAIUH;

- AHamu3WpoBaTh W TPOTHO3HPOBATH CHUTYAI[MIO COCTOSHUS
000pyI0BaHUs TIOJCTAHINI AIEKTPHUECKUX CETEH.

3HaHus:

- Hopmbel u TpeGoBaHus, CTaHAApPTHl 1O HUCIHBITAHUSAM
000pyI0BaHUs MOJCTaHIINI BIIEKTPUUECKHX ceTei,
IIyCKOHAIA/IKE;

- XapakTepHble TPU3HAKH TOBPEKICHUN 00CITyKHBAEMOTO
000pyI0BaHUS MOACTAHIMH IEKTPUUECKUX CETEeH;
- OCHOBBI ANEKTPOTEXHUKH.

20.012 «PaboTHHUK MO OpraHU3aly FKCIUTyaTalUH IEKTPOTEXHUYECKOTO 000PY10BaHMS
TEIJIOBOM JIEKTPOCTAHIIUN

ITK-495/A/02.5/1 TpynoBbie neiCTBHS:

CIIOCOOEH BBINIOJHATh - CocraBnenne  rpaguka  00X0#OB U OCMOTpOB

pocThbie padoT Mo ANIEKTPOTEXHUYECKOTO  OOOpYyJIOBaHUS,  MEXaHU3MOB  H

TUTAHUPOBAHHIO YCTPOMCTB,  HAXOISIIMXCSI B  BEICHWM  IOJPA3/ICICHUS,

HKCIUTyaTallH OIEepPaTUBHBIM IEPCOHAIOM;

AIIEKTPOTEXHUIECKOTO - TlogroroBka mepeyHs pabOT MO TEKYMIEH AKCIUTyaTaluk M

000pyI0BaHUs IUIaHA  MX  BBIOJHEHHS  MEPCOHAJIOM  COBMECTHO  C
PYKOBOJIUTEIIEM, OTBEYAIOIIIUM 3a IKCILTyaTaIuio

SJICKTPOTCXHUYCCKOTO O60py,Z[OBaHI/I$I.

YMenus:

- CocTaBJIATh OTYETHBIE IOKYMEHTHI;

- Ompenenats COCTaB U TOCIEJOBATEIBHOCTh HEOOXOAUMBIX
JeNCTBUI MU BBHINOJIHEHUN padoT;

- AHanu3upoBarh UHGOpMAIUIo, GOPMUPOBATH MPEICTABICHUE
0 CUTYalIUH.

3HaHus:

- TpeOoBanust  oxpaHbl  Tpyda T@pH  OSKCIUTyaTaluu
AIIEKTPOYCTAaHOBOK (11 COCTABJICHUS MepedHsl paboT B MOPsIKE
TEKyIIEel IKCIUTyaTaIiun);

- [IpaBuya sKCIUTyaTaluy 3JIeKTPOTEXHUYECKOT0 000PYAOBaHMUSL.




20.016 «PabOTHHK MO 3KCIITyaTallly 3JEKTPOTEXHHUECKOTO 000PYyJOBAHUS TEIIJIOBOM

OJICKTPOCTAHIIUH))

[TK-560/C/01.5/1
CIOCOOEH OCYIIECTBIISATh
BEITIOJTHEHUE pabOT BCEX
BUJIOB CJIOKHOCTH TI0
BEJICHHUIO 33JJaHHOTO
pexumMa paboThI
AJIEKTPOTEXHUYECKOTO
o0opyIoBaHUs

TpynoBbie 1elCTBUA:

- Kontpons  pabGoThl  yCTpOHCTB  pPEIICHHOW  3aIllUTHI,
AJIEKTPOABTOMATHUKH, JUCTAaHLIHOHHOIO YIIpaBICHUS u
CUTHAJIU3ALINY;

- HWuadopmupoBanue pykoBojACTBa 00 OTKJIOHEHHSX OT
HOpPMaJIbHOU CXEMbI, OOHapYyKeHUU AedexTa 000pya0BaHMUS;

- KonTpoas [1apaMeTpoB paboThI 3aKpEIJICHHOTO
AIIEKTPOTEXHUYECKOTO 000PYA0BaHUS;

- IIpoBepka cOCTOSHUS U30JIALMU U DJIEKTPUUECKUX TapaMETPOB
AIIEKTPOTEXHUYECKOT0 000PYA0BaHUS;

- Benenue onepaTuBHO-TEXHUYECKOM TOKYMEHTALIUN;

- KoHTponb cocTosiHHSI OCBEIIEHHS B MPOU3BOJICTBEHHBIX
MIOMEILEHUAX U Ha IIPOU3BOCTBEHHON TEPPUTOPHH;

- IIpoBenenme 00X0MOB M  OCMOTPOB  3aKpEIJICHHOTO
AIIEKTPOTEXHUYECKOTO o0opynoBaHus, MEXaHHU3MOB U
YCTPOUCTB.

YMeHus:

- UuTaTh 2JIEKTPUYECKUE CXEMBI;

- KouTponmupoBaTb M peryiMpoBarb  peXuUM  paOOTbI
AIIEKTPOTEXHUYECKOTO 000pYA0BaHUS;

- IIposepsaTh METOMMETPOM COCTOSIHUE U30JISLUH
AIIEKTPOTEXHUYECKOTO 000PYA0BaHUS;

- N3mepsars JJIEKTPUYECKUE rapameTpsl
AIEKTPOU3MEPUTENBHBIMA KIICILIAMU;

- IlpousBoauTh  CUMTBIBAHME M  3allUCh  IOKa3aHUMU
M3MEPUTENIbHBIX TPUOOPOB;

- Ompenensates COCTaB M TOCJEIOBAaTEILHOCTE HEOOXOANMBIX
JeNCTBUI NpU BBINOIHEHUU paloT;

- JIOXOAYMBO JJOHOCUTh TEXHUYECKYIO HH(POPMALIUIO;

- BecTn onepatnBHO-TEXHUYECKYIO JOKYMEHTALMUIO.




3HaHus:

- OCHOBBI ANEKTPOTEXHUKH;

- DJIeMEeHTapHbIE OCHOBBI TEIJIOTEXHUKH;

- TexHonormueckuid mpolecc MNPOU3BOJACTBA TEIJIOBOM H
AIEKTPUYECKON SHEPIUU;

- Hasnayenuwe, mnpuHIMN  JCHCTBUS, KOHCTPYKTHBHBIC
OCOOCHHOCTH M TEXHMUYECKHE XAPAKTEPUCTUKHU 3aKPEIIEHHOTO
AIIEKTPOTEXHUYECKOTO0  00OpYIOBaHUS, OCOOCHHOCTH  €ro
JKCIUTyaTalldd B HOPMAaJbHBIX, PEMOHTHBIX, ABAPUUHBIX U
MocJieaBapUMHBIX PEXKUMAX;

- Haznauenue u npuHIun neicTBus ycTpoicTB P3uA;

- [IpaBuiia skcITyatalli ¥ alrOpUTM PETYJIUPOBAHUS PEKUMOB
paboThI 3aKPEIITICHHOTO AIEKTPOTEXHUIESCKOTO 000PYI0BAHNUS;

- TepputopuaibHoe pacrosaoKeHue 3aKpETJICHHOTO
AIEKTPOTEXHUYECKOTO 000PYI0BAHNS,

- HasnaueHue © TPUHIMUN JACWCTBUA AaBTOMATHYECKHX U
PErYJIUPYIOMMUX  YCTPOMCTB,  TEXHOJOTHYECKHUX  3aIllHT,
OIOKUPOBOK U CUTHAJIM3AIHH, YCTaHOBJICHHBIX  Ha
AIIEKTPOTEXHUICCKOM 000pPYIOBaHUY;

- [IpaBuna u HOPMBI UCIIBITAaHUS W30JISIIIUN
AIEKTPOTEXHUYECKOTO 000PYI0BAHNUS,

- TeXHOJIOTrMYeCcKHe CXeMbl JIEKTPOCTAHIIUU (TTOICTAHIUN);

- CxemBl aBTOMAaTHKH, CUTHAJIM3AUA H  OJOKHUPOBOK
3aKpEIJICHHOTO AJEKTPOTEXHUYECKOT0 000py0BaHNUS;

- Cxema Oe3omacHoro mnepeaBrkeHus mno Tteppuropun TOC
(moacTaHIuN).

2.2. XapakTepuCcTHKAa HOBOI0O BHAA NPO(eCcCHOHATBHON AeATEJIbHOCTH, HOBOM
KBAJIH(pUKaAUU

B pesynbTare  OCBOEHHMS ~ JONOJHMUTENBHOM  00pa3oBaTelbHONH  MPOTrpaMMBI
«Onekmpuueckue cmanyuuy CIyIIaTeNlb TOJLKEH OBITh FOTOB K 00JacTH NMPO(eCcCHOHAIBHON
NesITeIbHOCTH, 00BEKTaM U 3a/la4yaM.

Oobnacmo/chepor  nipodecCHOHATBHON — JEATEIBHOCTH  CAyIIATENs,  MPOIIECAIIEro
o0y4yeHue 1o nporpaMMe npoQeccuoHaNbHOM MepenoroTOBKH BKIIOYAET:

- 24 ATomMHasi IPOMBILUIEHHOCTH (B chepax: MPOEKTUPOBAHMSI U SKCILTyaTalluu O0BEKTOB
JIEKTPOIHEPIeTUKU; TEXHUYECKOTO OOCITYKMBaHMsI M PEMOHTA 3IIEKTPOMEXAaHUYECKOTO
000py10BaHUS JIEKTPUUECKUX CTAHIIHI).

- 20 DnexTposHepreTuka (B chepe AIeKTPOIHEPTETUKU U IITEKTPOTEXHUKH ).

- DJIEKTPOIHEPTeTUKA U DJIEKTPOTEXHHKA.

Oobvexkmamu nipohecCUOHATBEHON NeITETLHOCTH SIBIISIOTCS:

- DJICKTPUUYECKUE CTAHIIMU U TIOJICTAHIIHH.

- 3JICKTPOIHEPTETHUSCKHUE CUCTEMBI M CETH.

- DHEPreTUYECKHE YCTAaHOBKH, DJIEKTPOCTAHIIMU M KOMIUIEKCHI Ha 0a3e BO30OOHOBISEMBIX
HUCTOYHHUKOB DHCPIUH.



- OJJICKTPUYECKHE MAIIMHBI, TPAHC(HOPMATOPHI, IIEKTPOMEXAHUUYECKUE KOMIUICKCHI M
CUCTEMBbI, BKJIIOYAsi UX YIPaBJICHHUE U PETYTUPOBAHUE.

- DJEKTPUYECKUE W  DJIGKTPOHHBIE  ammaparbl, KOMIUIEKCHI M CHCTEMBbI
ANEKTPOMEXAHUYECKUX U AJIEKTPOHHBIX alllapaToB, aBTOMAaTHUYECKHE YCTPOWCTBA M CHUCTEMBI
yIPABJICHUS] TOTOKAMH SHEPIHUU.

- DJIEKTPUYECKasi U30JIALHUS AIIEKTPOIHEPTETUUECKUX U IIEKTPOTEXHUUECKUX YCTPOICTB,
KaOeNbHbIE W3JENUs U TMPOBOJAA, DBJIEKTPUUYECKHE KOHACHCATOPBI, MAaTepuaabl U CHUCTEMbI
ANEKTPUYECKON M3OIIALUHU ICKTPUUECKUX MAIIUH, TPaHCPOPMATOPOB, Kabenel, IMeKTPUIECKUX
KOHJIEHCATOPOB.

- 3JIeKTPO00OPYA0BaHNE HUZKOTO U BHICOKOTO HAPSKEHUSI.

- MOTEHLIUAJILHO OIMACHBIE TEXHOJIOTUYECKUE MPOIIECCHl U MPOU3BOJICTBA IJEKTPUUECKON
SHEPTHUH.

- METOJIbI ¥ CPEJICTBA 3AIUTHI YEIIOBEKA, MPOMBIIUICHHBIX OOBEKTOB U CPEIbl OOUTAHUS
OT aHTPOMOTEHHOTO BO3JICHCTBUS NIEKTPUUYECKUX U MATHUTHBIX MOJCH.

BhInmyckHHK TporpaMMbl IOJDKEH YMETh peliath npodeccuoHaNbHbBIE 3adauu 1o BUAAM
npopAeATeTbHOCTH:
Koncmpyxkmopckuii:
- [IpoexTrpoBaHue 3IEKTPUUECKOIN YACTH JIEKTPUUECKUX CTAHLIUM.
IKenayamayuoHHblL:
- DKCIUTyaTanys BEICOKOBOJIBTHOTO 3JIEKTPOOOOPYIOBAHUS IIEKTPHUECKUX CTAHIIUH.
B pesynbpTare OCBOEHHS IOMOIMHUTEIHHOW OOpa30BaTENbHOW MPOTrpamMMbl CIyIIATeNlb
JOJDKEH  00llagaTth  CHOCOOHOCTSIMM K BBIIOJHEHHIO HOBOIO BHAA  JIeSITEJIbHOCTH
COOTBETCTBYIOIIETO MPUCBAaEMON KBATH(PUKAIIUM MHKEHEP-JIEKTPHK.

3. CTPYKTYPA W COJIEPKAHUE ITPOI'PAMMBI (PABOYHE ITPOI' PAMMBI
JTUCLUILINH (MOAYJIEI)

3.1. TpynoeMKocTh IpOrpaMmMbl

TpynoeMKoCTb MporpamMMbl BKJIOYas BCE BHJbl ayAUTOPHOW M BHEAYIUTOPHOU
(camocTOsATENHHOM) pabOThI COCTABIISET:

- 30,6 3a4eTHBIX €IUHUII;

1100 ax. 4.

CrpykTypa nporpaMMbl C YyKa3aHHEM HAaUMEHOBAHMS JUCLMIUIMH (MOIyJeH) M HX
TPYJOEMKOCTH IIpEJCTaBiIeHa B Ta0I. 3.

VY4eOHBI MJIaH JIOTOJHUTENBHONH 00pa3oBaTeIbHOM MpPOrpaMMbl MPEACTABICH B
MPUIIOKEHNE A., SIBISIONIUICS HEOTHEMIIEMON YaCThIO MPOTPAMMBI.

Tabnuua 3
CTpyKkTypa mporpaMMbl ¥ OPMBI aTTeCTAIUN

| Ne | HanmeHnoBanue | m| KonTakTHas pabora, ak. 4 | © | © | dopMa aTTecTalH
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3.2. Copeprxanue nporpamMmmsl (padouyue nNporpaMmMbl JMCHHUILIMH (MOLy1ei)
Coneprxanue TUCIUILIAH (MOIYJIeH) peACTaBiIeHo B Ta0. 4.
Tabnuma 4
CopepxaHue TUCIUIUIMH (MOYJIeil)
No Haumenosanue
JTUCIUTIINH (MOJTyJIeH ) Coneprkanue TUCIHUIUIUH (MOTYIEH)
1. | MukponporeccopHble CpeJcTBa yIpaBiieHus B 99
1.1. | MukpomnporieccopHble OO6111e BONpOCHI BHIIOJTHEHUS M IPUMEHEHUS
CpeJICTBA YIIPABJICHUS B MHUKPOIIPOIIECCOPHBIX 3amUT OCOOCHHOCTH aJITOPUTMOB
C)C) (bYyHKIMOHUPOBAaHUS MUKpoOIIpolieccopHbIX [IpoekTupoBanue
CHCTEM PEJICHOM 3aIUThI, BHITOJHIAEMBIX HA
MHKPOIIPOLCCCOPHBIX TCPMHUHAIAX CHCI_[I/IaJ'IBHLIe BOIIPOCHI
IIPUMEHEHNS U DKCIUTyaTalliil MUKPOIIPOIIECCOPHBIX 3AIIUT
2. I[I/IaTHOCTI/IKa BBICOKOBOJIBTHOI'O O60py,[IOBaHI/ISI
2.1. I[I/IaTHOCTI/IKa ‘ 33.,[13‘{1/1 COBpCMeHHOfI JUAardHOCTHKH. COBpeMeHHaH CHUCTCMA




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

BBICOKOBOJIBTHOTO
obopynoBaHus

JIMarHoCTHKA. JIMarHOCTUKA 3JIEKTPUYECKON U30ISUN
obopynoBanus BH. VcnpiTanue u30Jisiiiuy mOBBITIECHHBIM
MEPEeMEHHBIM HaIPSHKEHUEM: BHIOOD 3HAUYEHUS
UCIBITAaTEIBHOTO HANPSKEHHUS, IPOLIEAYpa POBEACHUS
WCIIBITaHUH, OLIEHKA Pe3yJIbTaTOB UCIIBITAHUN. MeTo bl
KOHTPOJISl KauecTBa TPaHC(HOPMATOPHOTO Maca.
JlnarnocTtuka CUJIOBBIX TPaHC(OPMATOPOB U PEAKTOPOB;
Ba)XHEHIINE (PYHKIMOHAIBHBIEC Y3JIbl U CUCTEMBI,
MOJIEXKAITUE KOHTPOJIIIO, METO/Ibl U TEXHUYECKUE CPEJICTBA
KOHTPOJIS 3TUX Y3JIOB M CUCTEM. XpoMmaTorpapuuecKuit
aHaJIU3 PaCTBOPEHHBIX T'a30B. VcnbITaHUs U30JISALIMI
MOBBILIEHHBIM BBIIPSAMIIEHHBIM (TIOCTOSIHHBIM )
HarpskeHueM. KOHTpoJIb N30J1511HU 10 CONPOTUBIICHUIO,
0COOEHHOCTH U3MEPEHHUS B CiIydae HEOJAHOPOJHOCTHU
M30JISLUN.

TernoBas 4acTh MNEKTPUUECKUX CTAHLIMI

TemnoBas yacTb
BJIEKTPUYECKUX CTAHIUN

1. DHepreTuyeckuii 6anaHc U TEMI0Bask SKOHOMUYHOCTb
AIIEKTPOCTAHLUN DHEPropecypchl U TOILIMBHBIN OaslaHC.
Turbl 37EKTPOCTAHIIUN B SHEPrOCUCTEME; OTIPEACIISIONIAS
POJIb TEIUIOBBIX 3JIEKTPOCTAHIUHI B 3JIEKTPOIHEPTETHKE.
Texnonornueckue cxembl TOC. Llukn PenknHa kak ocHOBa
IIUKJIOB MapOTypOUHHBIX YCTaHOBOK; OaaHC TernoTsl, KITJ]
LUKJIa U cr1oco0b! ero nosblieHus. Cxemel TOC ¢
IIPOMEXKYTOUHBIX NIEPETPEBOM I1apa; PEreHEPATUBHBIN
MI0JIOTPEB BOJ1bl; KOMOMHUPOBAaHHAs BbIpaOOTKa TEIJIOBOM U
anekTpuueckoit sHepruu. O6opynosanue TOC; KOTIBI,
TypOHHBI, IOJJOTPEBATENHN, HACOCHI; CXEMbI BKIIOUEHHS. 2.
KoTenbHble yCTAaHOBKH M TapOr€HEPATOPHI
[TpuHIMNIHATbHBIE U KOHCTPYKTUBHBIE CXEMBI KOTJIOB C
€CTECTBEHHOH U MPUHYIAUTEIBHOU LIUPKYIISALUEH.
ITapoBOoIHOM M ra30BO3YIIHBINA TPAKT KOTIa. Busl
TOIUINB, CXKMTAEMBIX B KOTJIaX; MOATOTOBKA TOIUIMBA K
C)KMTaHUIO; MaHEBPEHHbBIE XapaKTEPUCTUKU KOTJIOB. BonHbIi
PEXUM U KOHTPOJIb KauecTBa Napa KOTJIOB U
naporerepaTopoB. 3. [lapoBble v ra3oBbie TYpOHHBI
Knaccugukanus TypO0oMaIivH 1 UX NIPUMEHEHHE B
sHepreTHke. [IpeoOpa3zoBaHue sHEPruu B CTYIIEHU TYpPOUH.
KoHcTpykTHBHBIE 0COOEHHOCTH MHOTOCTYIIEHYATBIX
napoBbIX TypOuH. [lepemeHHbIe pexrMbl pabOTHI TYpOUH.

ABTOMAaTHKA QJICKTPOSIHCPTCTUICCKHUX CUCTCM

ABTOMAaTHKA
AJIEKTPOIHEPrETUUECKUX
CUCTEM

Oco0eHHOCTH YHEPTETUYECKOTO TPOU3BO/ICTBA,
o0ycaBIMBalONIME MUPOKOE BHEPEHUE CPEJICTB
ABTOMATHUKH. BU/Ib aBTOMaTHKH SHEPTOCUCTEM U UX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

B3aMMOCBA3b. TeXHOJOrn4ecKasi aBTOMaTHKa, aBTOMaTUKa
yIpaBjeHUs] HOPMaAJIbHBIMH pPEXXUMaMU, IPOTUBOABAPUIHOE
ABTOMATUYECKOE YIPABIECHUE DJIEKTPOIHEPTreTUUECKUMHU
cucreMamu (OCC - mpoTrBOaBapHiiHasi aBTOMATHKA).
ABTOMAaTHKa yIPaBJICHUS IyCKOM U OCTAaHOBOM TypOo- U
ruporeneparopoB. OCOOEHHOCTH aBTOMAaTHYECKOTO
yhpaBieHus TypOoreHeparopamMu aTOMHbBIX CTAHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB HA
napajuienbHy0 padoty. CrocoObl U yCIIOBUS BKIIOUEHUSI.
ABTOMaTHYECKHE CUHXPOHU3ATOPBI (MUKPOIIEKTPOHHBIE U
MUKPOIIPOILIECCOPHBIE). ABTOMATUYECKOE PETYIUPOBAHHE
HanpspkeHus U peaktuBHol MoiHoctu (APH u PM) B D9C.
TexHuuyeckue cpeacTBa. ABTOMaTHUECKOE PeryInpoBaHue
B030yxneHust (APB) cuaxpoHHBIX MamuH. CUCTEMBI
BO30YKICHHSI CHHXPOHHBIX T€HEPATOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUTaTeiei. ABTOMaTuyecKue
PEryiaTopbl BO30YXKASHUS IPOMOPLUOHAIBHOTO IEHCTBUS.
ABTOMAaTHYECKHE PETYIATOPHI BO30YKIECHHS CUITBHOTO
neiicteus (APB CI). Muxkpornpoueccopusie APB CJI.
Oco0eHHOCTH aBTOMAaTUYECKOT0 PEryIupOBaHUs
koadurmentor Tpanchopmanuu (APKT)
Tparcpopmatopos ¢ ycrpoiictBamu PITH. ABromarnueckoe
YIPaBIEHUE PEAKTUBHON MOLTHOCTBIO CTATUYECKUX €€
ncTouHNKOB — komneHcaTopoB (CTK). ABTomarnueckoe
pEryJINpOBaHKE YaCTOThI U aKTUBHOM MolHOocTH B DOC.
[TepBuuHOE peryinnpoBaHHUe - aBTOMATUYECKOE
peryanpoBaHHe YacTOThI BpallleHUs Typoo- 1
TUIPOTreHEPATOPOB. ABTOMAaTUYECKUE PETYIISITOPBI YaCTOTHI
Bpaienus (APUB). Buas! (ruapoanHaMuyeckue u
anektporuapasanyeckue APUB). Bropuunoe
PETYJINPOBAHUE - ABTOMAaTUYECKOE PETYJINPOBAHUE YACTOTHI
1 akTuBHOM MomHocTH (APUM) B O9C.
YacroToperyimpyomue 3JIeKTPOCTaHIUN U
AIIEKTPOCTAHIINHU, pabOTaIOIIHUE 110 AUCTIETYEPCKOMY
rpa¢uky Harpy3ku. ONTUMaabHOE paclpeieleHne Harpy30kK
MeXy 00beTMHEHUSIMHU, SHEPTOCUCTEMaMU U
reHeparopamu. MHoroypoBHeBas uepapxuueckas APUYM
Enunoii sueprocucremsl Poccuu. [IpotuBoaBapuitnas
aBTomMaruka. HazHauenue, BUJbI, IpEbABISEMbBIE
TpeOoBaHUs. ABTOMaTHKa OTpaHUYEHUS HETOIYCTUMBIX
W3MEHEHUH JEUCTBYIOIIETO 3HAYE€HUS U 4aCTOThI
HaNpsDKEHUs: ABTOMAaTHKA OIpaHUYEHHMSI TOBBIIIEHUS U
cHkenus HanpsbkeHus (AOITH u [IOCH). ABTomaruka




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

orpannyeHus nosbimeHus 4actoTel (AOITY). ABTOMaTHKa
orpaHuueHus CHIkeHus 4actoTsl (AOCY), BKiItogaromas
AaBTOMATHUKY YaCTOTHOTO ITyCKa pPe3epPBHBIX T€HEPATOPOB
(AUIII"), aBTOMaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AYP) u
JEIUTEIbHYI0 aBTOMATHKY 10 YAaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTAHIMAX. ABTOMATHKA MIPEAOTBPAILEHUS
Hapymenus ycrounoctu (AITHY). CiocoOs1 qo3upoBaHust
ynpasistomux Bo3aencTBuil. Llenrpannszosannas AITHY.
HeuentpanuzoBanueie ycrporctBa AITHY. ABromaTtuka
JIMKBUJIALIUU aCUHXPOHHBIX pexumMoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiicTBo AJIAP. ABTOMaTHueckoe
noBTopHoe BkiitoueHue (AIIB) B 99C. ABromarnueckoe
BKJIIOYeHHE pe3epBa (ABP).

5. | YnpaBieHue KauecTBOM IIEKTPOIHEPTUU
5.1. | YnpaBieHue kauecTBOM DJIeKTPOMAarHuTHasi COBMECTUMOCTh M Kau€CTBO
AJIEKTPOIHEPTHU anekTpodHepruu. [lokazaTenu KauecTBa AMEKTPOIHEPTHH.

HopmartuHo-mipaBoBas 6a3za. Cpeacrsa u3MepeHus
MoKa3aTesiel KauecTBa 3JIeKTporHeprun. OpraHu3alioHHbIC
3aJ]au YIpaBJICHUs Ka4eCTBOM JIeKTpodHeprun. Kontposs
U aHaJIM3 KauecTBa 3eKTposHepruu. CrocoOsl U
TEXHUYECKHE CPEICTBA 00ECTICYCHHUS KaueCTBa
3JIEKTPOIHEPTUU

6. | Cucremsl 3JeKTPOCHAOKEHHS TOPOJIOB U MPOMBIIUIEHHBIX MPEANPUATUI

6.1. | Cucrembl SJIEKTPOITOTPEBJIEHUME Pexumsl 3nekTponoTpedieHus

3IEKTPOCHAOKEHUS
rOpOJOB U
MIPOMBIIIITIEHHBIX
NpEANPUATHI

Hunamuka smextpornotpedienus B Poccuiickoit deneparuy,
DNeKTpUUEcKUe Harpy3Ku U 3JIeKTpoIroTpedieHne
CEJIUTEOHBIX TEPPUTOPUI TOPOJ0B, ['paduku 3MeKTpUUECKUX
Harpy3o0K M UX XapakTEepUCTUKH, PaKTOpBHI, BIUAIOLUIUE HA
PEXKUMBI 3JIEKTPOIIOTpedIeHUsT Y IpaBiieHue
anekTponorpednenuem Lenu ynpasneHus
ANIeKTponoTpedaeHreM, ABapHilHble OTpaHUYEHUS
3NIeKTponoTpedieHus;, MeponpusTHs 10 peryaupoBaHHIO
PEXKUMOB 3JIeKTponoTpednenus, CTUMYJIHpOBaHHE
noTpeOUTeNeH K ypaBIeHHUIO 3JIEKTPOIOTPEOICHHEM.
OJIEKTPUYECKUE HATPY3KU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXEHUS PacueTHble Harpy3ku
AIIEMEHTOB CHCTEM 3JIeKTpocHaOxkeHus, [loHsaTHe pacueTHOM
Harpy3ku. MareMaTnyeckoe OMCaHue AIEKTPUYECKUX
Harpy3ok, [lokazarenu, XxapakTepu3yroue pexumMbl paboThI
AJIEKTPONPUEMHHUKOB U UX rpymil, [TpakTruueckne MeTo bl
oTpezieNieHusl paCYeTHBIX Harpy3ok, Onpenenenue
pacyeTHBIX Harpy30K CeTUTEOHBIX TEPPUTOPUIL TOPOIOB
O61mue nonoxkenus, PacueTHas Harpyska Ha IIMHAaX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

BBOJIHBIX pacIpeleITEIbHbIX YCTPONUCTB 3/1aHUH,
PacuetHas Harpyska pacnpenenuTenbHbIX auHuil 380 B u
TpanchopmaTopHbIX noactaniuii 6—20/0,4 kB, PacueTHas
Harpyska 3jieMeHTOB ceteit 6—20 kB u neHTpoB nutanus,
VYKpyIHEeHHas OlIEHKa pacueTHOM Harpy3KH CEeTUTEOHBIX
Tepputopui, IIpumepsl onpeneneHus pacueTHbIX
sneKTprYeckux Harpysok. PEXXMMbBI HEUTPAJIN B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEUTpaJH B CETSIX cpeaHero HanpsikeHus (6—35 kB)
N3onupoBanHas HeuTpasibro, HopMupoBaHue eMKOCTHOIO
TOKA 3aMbIKaHUs Ha 3eMiit0, KomneHncupoBaHnHasi HEUTpalib,
[yroracsimue peaktopsl, Pe3uctuBHoe 3a3eMieHue
HelTpanu, OcoOeHHOCTH BHIOOpA peXXUMa HEHTPATU B CETAX
¢ Kabess MU € U30JIALHUEN U3 CIIMTOIO MOJUATUIICHA.
PexxuMbl HEHTpaii B ceTsX HU3KOro HanpshkeHus (1o 1000
B) I'myxo3a3emienHas HelTpaisb, M3o1upoBanHas
Heltpanb. CXEMbBI 'OPOJICKMX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[IpuHUUITBI TOCTPOEHUS CXEM FOPOACKUX CETEH
TpebGoBanusi, MpebIBIsIEMbIE K CXEMaM TOPOJICKUX CETEH,
Hanexxnoctsb snexTpocHabxenusi, KommyTranmonssle u
3alUIIAIOIINE JJIEKTpUUecKHe anmnaparbl. CXeMbl
pacnpenennTeNbHbIX dJIEKTPUUECKUX ceTell PaguanbpHo-
MarucTpajibHas Hepe3epBHpOBaHHas cxema cetu, [letneBas
HEaBTOMATHU3UPOBaHHAas cxeMma ceTH, IletieBas
aBTOMAaTHU3UpOBaHHAas cxeMa ceTH, ClI0)KHO3aMKHYTasi cXxeMa
CETH HU3KOT'0 HanpshKeHMs,, MHOToydeBble
aBTOMAaTU3UPOBAHHBIE CXEMBI ceTH, Peann3anus ycTpoicTBa
ABTOMAaTHYECKOT0 BKIIOYEHMS pE3EpBa B
JIBYXTpaHc(opmaTopHO noacTaHIMK, CXeMbl BBOJHBIX
pacnpenenuTeNbHbIX YCTPOICTB 30aHui, PekoMennannu no
BBIOOPY CXEM pacrpenenuTeNbHoi cetu, [luTaromue cetu
6—20 kB Heo6xoanmMocTs coopykeHUs
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl muTarommx
cereit 6—10 kB, OcobeHHOCTH TOCTPOCHUS MUTAIOIINX
cerent 20 kB.

Hzonsauusa u MEPpCHANPAKCHUA

N30mamma n
MepeHanpsKEHUS

DnekTpoduzndeckue mpoieccs B razax. Knaccudukanus
ANEKTPUYECKHUX Tosed. OHM3aMOHHbBIE TPOIECCH B ra3ax.
JlaBuHA 37€KTPOHOB. Y CIOBUE CAMOCTOATENBLHOCTHU pa3psija.
3akoH [Tamena. 3aBHCUMOCTB pa3psATHOTO HAIIPSHKEHUS OT
JaBJICHUS ra3a u Apyrux GpakTopoB. DPPEKT NOIIPHOCTH.
Bbapbsepnsriit a3gdext KopoHHBIN pa3psii Ha TOCTOSTHHOM U




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

IIEPEMEHHOM HanpspkeHusx. [lorepu sHeprun Ha KOpoHy
IIpY [IEPEMEHHOM HalpspbKeHUH. Pagqmnonomexu, co3aBaeMble
KOPOHHBIM pa3psiioM Ha IpoBoJax. Paspsza B Bo3nyxe BIOIb
IIOBEPXHOCTU TBEPAOrO AUIJIEKTpUKaA. Binssaue
KOHCTPYKTHUBHBIX OCOOCHHOCTEN Ha HAIPSKECHHUE
nepekpbIThsi OCHOBHBIE BUJIbI U CBOMCTBA BHEIIHEN
U30JA0UH. ATMOC(EPHBINA BO3AYX KaK JUAIEKTPUK.
HazHnaueHue 1 TUIIBI U30JISITOPOB. DKCILTyaTalllOHHBIN
KOHTpOJb. OOL1ast XapaKTepUCTUKA U TUIIbI BHYTPEHHEN
n3oisiuuu. KomObunupoBanue quanekTpukoB. CtapeHue
BHYTpPEHHEH U BHEIIHEN u3oisauuu. Koopannanus usonsaunu
[TpodwmnakTrka N30 IMH. 3a7a9U U HEIU TPOPHITAKTHKH.
MeTtoapl uCIIBITaHUS U30JIALMA. BBICOKOBOJIBTHBIE
UCIBITAaTENIbHbIE YCTAHOBKU BBICOKOI'O HAIPSKEHUSI.

VY CTaHOBKM J7151 TOJTYYEHMSI BBICOKUX IIEPEMEHHBIX U
MIOCTOSIHHBIX HanpskeHuil. IMITylIbCHbIE HCIIBITATEIbHBIE
yCTaHOBKH. M3MepeHue BHICOKHUX HaNpPsHKEHUH (M3MepeHue
LIapPOBBIM PAa3PSAAHUKOM, U3MEPEHHE IIEKTPOCTATUIECKUM
KHJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucnonp3oBanueM aenureneil) Knaccndukanms
nepeHanpsbkeHui. ['po3oBble nepeHanpsbkeHus. MoaHus Kak
HCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
napaMeTpsl MOJHUU. IHTEHCUBHOCTB IPO30BOI
nesiTenibHOCTH. BHyTpenHue nepenanpsiokenust. O6mas
XapakTepucTHKa. BoiaHOBbIE mpoliecchl B 00MOTKax
TpaHcopmaropa. HauanbHoe pacnpenenenne Hanps>KeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBILUICS
peXnM, IEPEXOHBIN TTpoliecc. Pacnipenenenne HanpsKeHUs
BJI0JIb 0OMOTOK Tpex{a3Horo TpaHchopmaTopa
Knaccudukanus Mep 3aliuThl OT epeHanpsKEHH.
VYcTpoiicTBa 3aIlUTHI OT EpEHANPSYKEHUI. 3aIura
MOJICTAHIMI OT NPSAMBIX yJIapOB MOJIHUU. 30HA 3aIUThI
MOJIHUEOTBOJOB. 30HA 3aIIUThI TPOCOBOI'O MOJIHUEOTBO/A.
I'po30ynopHOCTH OOBEKTOB.

BO3,Z[yI_HHBIe U KaOeJbHBIC JTUHUN

BO3,Z[yI_HHBIe 1 KaOeJIbHBIC
JIMHUU

OcHoBHBbIe TIOHATHSA U onpenenenus. Knaccuduxauus JIDII
IIEpEMEHHOT0 TOKa. Pa3BuTue TexHuky nepenadn O3 B XX
Beke. KoHcTpykTuBHBIE 211eMeHTHI BJI, nx Ha3HaueHue.
VYcnosus pabotsl BJI (rosoneaHsie 1 BETPOBbIE HATPY3KH).
Tumsl IpoBOAOB U IPO303aLIUTHBIX TPOCOB. Pacmenienue
¢a3 u ux Tpancnosuuusa. KoHCTpyKiuu onop 1 ux
kiaccupukanus. TUIBI H30SAIMOHHBIX KOHCTPYKLIUH.
JInnelinag apmarypa. I'eomerpuueckne xapakrepuctuku BJI.
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[TpuunHBI U TEHACHLUS Pa3BUTHUS KaOEIbHON TEXHUKHU.
DJIeMEHTHI KaOeIbHbIX JTUHUHN, UX Ha3HAUeHue. TeroBas
cxema 3aMmenieHus kadens. Toku U MOIIHOCTH, AOMYCTUMBIE
0 YCIIOBUSIM HarpeBa U30JIAIHUU KaOesi B CTAllMOHAPHOM
pexume. [lytu yBenudyeHus nmpormycknoi criocoonoctu KJI.
Krnaccudukanus 1 OCHOBHBIC THUITBI CUJIOBBIX KaOeJeH.
OcHoBHbIE BUJIbI apmaTypbl KJI.

ABTOMaTU3MPOBAHHBIE CUCTEMbI KOHTPOJIS M YU€Ta 3JIEKTPOIHEPTUU

ABTOMaTI/I3I/IpOBaHHBIC
CHUCTCMbI KOHTPOJIA U
y4d€Ta 3JICKTPO3IHCPTHUU

OcHOBHBIE 337Uy Kypca. ABTOMaTH3alMs yueTa
AIIEKTPOIHEPTUH - MHCTPYMEHT MOBBIIIEHUS 3(pPeKTUBHOCTH
npoliecca Npou3BO/ICTBA, Iepeiadul, pacupeaeIeHUs U
notpebiieHus AekTposnepruu. Llenu u 3agauu, periaemblie
cucteMoi. [IpuHIMIIBI TOCTPOEHUS COBPEMEHHBIX CUCTEM
ACKYVYD. Tpebosanus k cucreme ACKYD, npasuina yuera
3JIEKTPO’HEpruu 1 MolHocTH. [IpaBuna yuera
ANEKTPUYECKOMN SHEpruu. THIIOBBIE TEXHUYECKUE
TpeOOBaHUs K CpeACTBAM aBTOMAaTHU3allUU KOHTPOJIA U ydeTa
anexTposHeprun u MoiHocT At ACKY D sneprocucrem.
CocraB u TpeboBaHus kK KOHCTpyKuuu. [Tokazarenu
Ha3zHaueHus. TpeOoBaHUs 110 MUTAHUIO, IPOIPAMMHOMY
00ecnevyeHnI0, yCTOMYMBOCTH K KIIMMAaTHYECKUM U BHELITHUM
BO3/ECUCTBUSAM, O€30M1aCHOCTH, HA/IEKHOCTH,
METPOJIOTMYECKOMY 00ECIIEUEHHUIO U TEXHUUECKOMY
oOcnyxuBaHuto. OpraHu3zaiys ToueK U Iyl yuyeTa
aneKTpodHepruu. OCHOBHBIE OIIPEIETICHHS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUECKOT0 U
TEXHHUYECKOro yyera. L{enu ydera aekTposHepruu.
®ynkunu u 3agaun AUMCKYD npennpusituii ceteil.
3anaun AMC KV 6bITOBBIX IOTpeOUTENEH. DTambl
CO3aHMs U BBOJA B dKcIuTyaranuto cuctemsl ACKVYO.
[IpeanpoextHOoe 0bcnenoBanue npeanpusatus. PazpaboTrka
TEXHUYECKOT0 3a7aHusl. MonepHU3anus N3MEpPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee NpoeKTUPOBaHUE
UH(POPMALMOHHO-U3MEPHUTEIBHOTO U HHPOPMALIMOHHO-
BBIUHCIUTENLHOTO KOMIIEKCOB. PazpaboTka 10KyMEHTOB 1O
METpOJIOTHUeCKOMY obecrieuennto. Komruiekrarus.
CrpoutenbHO-MOHTaKHBIE PaOOTHI. [lyckoHanagouHble
paboThl. OnbITHAS SKCIUTyaTalus. Y TBepKIEeHHE TUIIA
CpEeJICTBA U3MEPEHUSI U aTTECTAllUs METOIMKH BBITIOJTHEHUS
u3MepeHuil. VMcnpiTanne Ha COOTBETCTBUE TEXHUUECKUX
TpeboBaHUi 00BETUHEHHOTO phIHKA dHepruu. [lepenaya
ABTOMATH3UPOBAHHOM MH(OPMAIMOHHO-U3MEPUTETHHON
CHCTEMBI B IOCTOSIHHYIO dKcILTyatanuio M3mepenue sHepruu
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Y MOIIHOCTH, IIOTPEIIHOCTH U3MepeHuid. MeToabl
U3MEPEHMS MOIIHOCTU. THAYKIIMOHHBIN CYETUHK.
[udposeie cuerunku. [Torpemnoctu namepenuii. Hebamanc
ANIEKTPO3HEPIUU U MolHOCTU. KoMMmepueckue norepu.
CTpyKTypa 1 cocTtaB usmepurenbHoro kommiekca ACKYD
W3meputenbHblil kaHai. TpanchopMaTopsl TOKa,
TpaHc(hOpMaTOPbl HAIPSKEHUsI, BTOPHUUHBIE LIETIH, CYETUNKU
ANEKTPUYECKOM SHEPruu. BiusHue 31eMEeHTOB Ha
METPOJIOTMYECKHE XapaKTEPUCTUKU U3MEPEHUN.
WNupopmannonuslii kaHan. Opranuzaiys KaHajJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYpPOU MPEANIPUATHS.
TuIbl yCTpOUCTB CBS3M M KaHAJIOB MepeJadyu JaHHbIX. X
Ha/IeKHOCTb U IPOITYCKHAast ciocoOHOCTh. TpeOoBaHus U K
pe3epBUPOBAHUIO KAaHAJIOB CBS3H U 0030 CYIIECTBYIOLINX
pemenuid. YcrpoiictBo coopa u nepeaaun aanubix (Y CII).
Hasznauenue. TpeboBanust K pyHKIIOHAIEHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHbIX LleHTp 00paboTKM JaHHBIX.
[Tepeuens pemaembix 3a1a4. CocTaB U CTPYKTypa
IIPOrpaMMHO-AINIapaTHBIX CPEACTB. TeXHUUYeCKue cpeacTsa
U3MEpEHUsl, XpaHEHHsI, Iepeiadn 1 00padoTKU MHPOpMAITUT
B cucreMe [{udpoBbie CUETUNKH 37EKTPOIHEPTHH.
TexHuueckue xapakrepucTuku. HacTpoeunsie mapameTpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMM U X HACTPOMKa.
[IporpammHuoe obecrieuenne. Y CTporUCTBO cOopa U mepeaaun
naHHbIX (YCII). Texuuueckue xapaKTepUCTHKH.
Kongurypauus u Hactpoiiku. Opranu3zanus eHTpa
00paboTku AaHHBIX. TpeboBaHus K MHPPACTPYKType U
arnmaparHo 4acTH. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa 1aHHBIX. Y HUBEpCcalbHbIH aCHHXPOHHBIN peMo-
nepenatuuk. Marepgeiicsl. Kanans! ceszu B AUMCKYD.
CocraB 1 Ha3Ha4YE€HUE IPOTPAMMHOTO KOMILJIEKCA CUCTEMBI
ACKYD CocraB KoMILIEKCa TPOrPAMMHOI0 00ECTICUEHUSI.
Monyne agMuHHCTpaTOpa cucTeMbl. KOMMyHHMKaIIMOHHBII
Monyib. baza nanHbIx. Moaynb cyObeKTOB pbIHKA
ANIEKTPO3HEPIUU U MolHocTU. CripaBouHUKH. Moaynu
pocMoTpa ¥ 00paboTKH JaHHBIX. Moaynu skcropra-
MMIIOpTA.

10. | Peneiinas 3ammTa ¥ aBTOMATU3AMNS YICKTPOIHEPTETUICCKUX CHCTEM
10. | Penetinas 3ammra u HasnaueHue u BUIbl aBTOMATUKH SHEPTOCHUCTEM.
1. | aBromaTm3anus Haznauenwue peneliHoil 3amuThl, TpeOOBaHUS,

SJICKTPOOHEPICTUYCCKUX
CUCTEM

MIPEABSBISIEMBIE K YCTPONUCTBAM PEIEUHON 3aIMTHI.
OcHoBHBIE BUBI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
pabOoThI AIIEMEHTOB HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
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pearupoBaTh YCTPOMCTBA pelICHOM 3auThl. Buas
KOPOTKHUX 3aMbIKaHUW. BEeKTOpHBIE JuarpaMMbl TOKOB U
HanpsDKeHUH Npu Tpexda3HbIX, IBYX(Pa3HbIX, 0HO(A3HBIX U
IBYX(a3HbIX KOPOTKUX 3aMBIKAHUN Ha 3eMJIIO B CETH C
3a3eMJICHHOM HeWTpasnbplo. BekTopHas quarpamma
0/1HO()a3HOTO 3aMBIKAHUS HA 3€MIIIO B CETH C
M30JIMPOBaHHON HelTpanblo. Kakne naMenenus napameTpos
peXUMa IPU BOSHUKHOBEHUH KOPOTKUX 3aMbIKaHUM MOTYT
OBITh UCIIOJIb30BAHBI [Vl IOCTPOECHUS PEIEHHOM 3alUTHI.
BekTopHble AuarpaMMbl TOKOB ITPH KOPOTKOM 3aMbIKaHUU 32
TpaHc(hOPMATOPOM CO CXEMOI coeTMHEeHUsI 0OMOTOK
TpeyroapHUK/3Be3/1a-11. MakcumanbHast TOKOBas 3allIHTa.
OnpezneneHue napaMeTpoB cpadaThIBaHUSI U OLIEHKA
YyBCTBUTEIBHOCTH 3aLUTHl. BapuaHThl cxem
M3MEPUTEIIBHOTO OpPraHa 3aliuThl. MakcuMallbHas TOKOBast
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAPSKEHHUIO.
ToxoBast orceuka. TokoBas 3aIIMTa CO CTYIIEHYaTON
XapaKTEPUCTUKON BBIIEPKKU BPEMEHHU. 3alllUTa OT
3aMbIKaHUI Ha 3€MJIIO B CETH C U30JMPOBAHHON HEUTPAIIBIO.
ToxoBast HarlpaBJIEHHAs 3allUTa JIMHUHN 3JIEKTPOIIEpeiadn C
JBYXCTOPOHHMM NuTaHueM. 90°-ast cxema BKIIOUEHUS pelie
HanpaslieHUs1 MOITHOCTU. TOKOBasi HanpaBJieHHAs 3alIUTa CO
CTYIIEHYaTON XapaKTEPUCTUKON BBIIEPKKH BPEMEHHU.
TokoBas 3ammTa HyJIEBOM NOCIEA0BAaTENLHOCTH. TOKOBas
3alMTa 00paTHOM MOC/IeA0BAaTeILHOCTH. 3a04Has 3aIlnuTa
JUHUN anekTpornepenadn. [IpuHnumn neicTeus, napameTpsl
cpabateiBanus. [IpononeHas nuddepeHanbHas TOKoBas
3aluTa, IPUHIMI JeHCTBUS, TapaMeTphl cpadaThIBaHUS.
[TpononbHas nuddepeHnnanbHas TOKOBast 3alUTa JIUHUY.
HuddepenunansHo-paszHas 3amura muHud. [lonepeunas
TuddepeHIanbHas TOKOBas 3alluTa, IPUHIUI JeicTBuU,
cpabatsiBanusl. [lonepeunas nuddepeHnmanpHas TOKOBas
HaIpaBJICHa 3aIUTa NapaJUIEIbHBIX JIUHUN.
ABTOMaTHueckoe nmoBTopHoe BitoueHue (AlIB).
Hasznauenue AIIB, TpeGoBanus, npeabssisiembie kK AIIB.
Bo3MoxHOCTH yCKOpEeHUsI IEHCTBUS 3alUThl IPU HATUYUU
AIIB. IToBpexxaeHus: 1 HEHOpMaJIbHbIE PEeXXUMBI PaOOThI
Tpanchopmatopa. TpeGoBaHus, MPeAbIBIIEMBIC K PEICHHON
3amure TpaHcopmaropa. OCHOBHBIE U pE3€PBHbIE 3aLUThHI
TpanchopmaTopa.

11. OKOHOMUKA U MCHCIPKMCHT B SHCPI'CTUKC
11. OKOHOMUKA U COBpCMeHHLIe TCHACHIUHN PA3BUTHA TOIIJIMBHO-
1. MCHCPKMCHT B OHCPICTUKC | DOHEPIrCTUICCKOIr0 KOMILJICKCA Kanuranpabie BI0XKESHUS B




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

sHeprerTudeckue 00bekThl. OCHOBHBIE M 000POTHBIE (HOHIBI
JHEPreTUYECKUX NMpeanpusaThii. Meroasl pacuera
ce0eCTOMMOCTH Ha SHEPreTHUECKYIO MPOIYKLHUIO.
Opranuzanus Tpyaa u 3apaboTHOM IJIaThl HA
sHepronpeanpuaTusax. OCHOBHBIE MOJIOKEHUS METOIUKU
TEXHUKO-D)KOHOMUYECKUX PACUETOB B YHEPIETUKE.
@DHUHAHCOBBIN IJIaH HEProNPEANPUATHUS.

12.

DNeKTpUYecKasi 4acTh CTaHII

WU U HOACTAaHIIUU

12.

DJIeKTpUYecKas 4acTh
CTAHIIMI U ITOACTAHIIAN

Cxewmbl aiekTpuyeckux coenunenuid TOL, KOC, I'9C u
'ADC, ADC, noacrannmii. O0mas xapakTepucTUKa
COOCTBEHHBIX HYXJ AJEKTPOCTAHIINH U MOICTAHIN I
(Ha3HaueHue, UCTOYHUKH, CTPYKTYpa MOTpeOUTenei).
Cxembl anekTpocHabxkeHus cooctBeHHbIX HYx 1 KOC, TOL,
ADC, I'DC u noacranuuii. [Ipo1oKuTENbHBIN pexXuM
paboThI ANIEKTPOYCTAaHOBOK. BBIOOP ceueHuil mpoBOTHUKOB.
Tepmuueckoe neiicteue TokoB K3. Dnekrpoannamuueckoe
neiictBue TokoB K3 Ha anekTpuyeckue nNpoBOJIHUKU U
anmapathl. PacueTHbie ycioBusi BHIOOpa IPOBOHUKOB U
arnmnapaToB. BeIOOp MpOBOTHUKOB U 3JIEKTPUUECKUX
anmnaparoB: BRIKJIIOYATENCH, pPa3beIeHUTENEH,
BBIKJIIOYATEJICH HATPY3KH, OTJCITUTENICH,
KOPOTKO3aMbIKaTeNel, MpeoXpaHuTeIeH, N3MEPUTENbHBIX
TpanchopMaTopoB TOKa U HanpsikeHUs1. OrpaHuYeHNE TOKOB
K3. M3mepurenpHbie TpaHchOpMaTOPHI TOKA U HAPSHKEHUSL.

13.

HepeXO,I[HLIC SJICKTPOMCXAHUYCCKHUEC ITPOUCCChI

13.

IlepexonHbie
JIEKTPOMEXAHUYECKUE
IIPOLIECCHI

O6ume nousatus 06 99C u ee pexumax. OnpezencHue
napaMeTpoB cxeMm 3amenienus 9IC g pacueTos.
Ornpenenenre TOKOB U MOITHOCTEN. Y CIIOBUS
cymectBoBaHus pexkuMoB IIC U ycTOHYMBOCTH. [loHsTHE
JUHAMHUYECKOHW YCTOMUHUBOCTU. Y CTOMYUBOCTD
nByxMaHHon O9C. JlonmymieHus U ynpoIeHus npu
pacuere ycTOMUYMBOCTH. MeTo Mocae10BaTeNbHbIX
uHTepBanoB. Ctarnueckas ycroitunBocts I9C. JlaBuHa
HaNPSDKEHUS, YCTOMUMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX M ACUHXPOHHBIX JIBUTaTENeN B
cucTeMax aJIeKTpocHaOxeHus. PesynapTupyromias
YCTOMYMBOCTb. MepONpUATHS O YIYUIICHHUIO
ycroitunBocty D3C (10MONMHUTENbHBIE). MeponpusTHs 10
yinydmeHuto yeroitunBocti 99C (peKUMHBIE).

14.

PacueTsl TOKOB KOPOTKHUX 3aMBIKaQaHU N

14.

PacueTsl TOKOB KOPOTKHX
3aMBIKaHUU

OO6mue cBeaeHus 00 PIEKTPOMATHUTHBIX IEPEXOTHBIX
nporeccax. KopoTkue 3aMpIkaHus M MX KJIacCU(PUKAIIHS.
Jonyienus, npuHuMaeMble IPHU pacyeTe KOPOTKOTro
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sambikanus (K3). [lepexomnblii mporecce mpu Tpexda3zHom
K3 B nenu 6e3 Tpancopmaropos. [lonsatue yrapHoro Toka,
ynapHoro ko3¢ dunnenta. Meroas! onpenenenus Ta.
CxeMbI 3aMeIIeHUs] TPEXOOMOTOYHBIX TpaHCHOPMATOPOB
(ATP), TpanchopmaTopoB ¢ pacuieryieHHONH 0OMOTKOM
HU3IIETO HAMPSIKEHUSI, CIBOEHHBIX PEAKTOPOB M UX
napameTpsl. [IpeoOpazoBanus cxem 3aMeleHusl.
[IpakTUueckue METOIbl pacyeTa NePUOIUIECKOM
coctabistoen Toka K3. Pacuer neiicTByroiiero 3Ha4eHus
nepuoanYecKoi cocrapistoniei Toka K3 npu ynaneHHbIx
K3. Meroa TunoBbIX KpUBBIX. HecummeTpuyHble KOPOTKHE
3aMbIKaHUs1, OCHOBHBIC MOHATHA. CxeMa 3aMeleHus
psIMO, OOPAaTHOM U HYJIEBOH MOCIEI0BATEILHOCTEH.
CxeMpbl 3aMeIIeHHs] U ITapaMeTPhl HYJIEBOM
nocneaoBarenbHocTH Tpanchopmartopa (ATP). [Ipumepst Ha
COCTABJICHUE CXEM 3aMELICHUS HYJIEBOU
nocnenoBarenbHocTu. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'panuunbIe yca0BUs, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpspkeHus B mecte K3,
KOMILIEKCHas cxema 3amenieHus. Ognodasznoe K3.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMIUIEKCHas cxeMma 3amenienus. JIByxdaznoe K3 Ha 3emiio.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIONINX TOKA U HAMPSHKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

15. | Ilepenaua u pacnpeaeneHue AEKTPOIHEPTUN

15. | Ilepenaua u OO0m1as XxapaKTepUCTUKa DJIEKTPUIECKUX CETEH.

1. | pacnpenenenue Knaccudukanus snekrpudyeckux cereil. Matemaruueckas
AJIEKTPOIHEPTHU MOJIEITb JIMHUY dJIeKTporiepenaun. [1-o0pa3Has cxema

3aMEILEeHMs BO3AYIIHOM JIMHUY, €€ ITapaMeTpbl: aKTUBHOE U
PEaKTHUBHOE COITPOTHUBIICHMS, AKTUBHASI 1 EMKOCTHAs
MPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMeIIEeHUs JINHUMI
Pa3HOr0 HOMHUHAJIBHOTO HanpsokeHus. [lapameTpsl cxemsl
3aMelleHus kabenbHOl TMHUK. PeXUMHbIe XapaKTepUCTHKH
JTuHUN. BekTOpHBIE TMarpaMMbl TOKOB M HANIPSKEHUM.
[Tanenue nanpsokenus. lIpononbHas u nonepednas
COCTAaBJISIIOIIME BEKTOpa NajeHus Hanpshkenus. [loreps
HanpspkeHus. Onpenenenne napaMeTpoB yCTaHOBUBILIETOCS

PEXUMa JMHUN: IO JaHHBIM KOHIIA JUHUHW; 1O JTaHHBIM
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Hauana JuHuu. [lapaMeTprl u cXxembl 3aMeleHHs
TpaHc(hOpMaTOPHOTO 0OOPYIOBAHHS TOHUKAFOIINX
noactaniuil. JIByxoOMoTouHble TpaHchopmaTtopsl. Cxema
3aMELIEHUS, OIIPEIEIICHHUE €€ MTapaMeTPOB 10 KaTaJl0KHBIM
JaHHBIM TpaHcpopmaTopa. Onpenenenue noTepb MOIIHOCTH
B TpaHcdopmarope. TpexoOMoTouHBIE TpaHC(HOPMATOPHI.
Cxema 3aMellieHus, onpeeIeHue ee NapaMeTpoB.
[Toacranuuu ¢ aBroTpanchopmaropamu. KoHCTpyKTUBHBIE
0COOEHHOCTH, MOIITHOCTH OOMOTOK, TUIIOBasi MOIIIHOCTh
aBTOTpaHchopmaropa XapakTepUCTUKH IrpauKOB
Harpy3ku. Buzsl rpa@ukoB Harpy3ku U MxX XapakTepUCTUKH.
HauOonpimas u HanMeHbIas Harpy3ku. ['oqoBoii rpaduk
Harpy3KkH I0 MpOoAOJKUTEIbHOCTH. YUCII0 yacoB
UCTIOJIB30BaHUS HANOOBIIEH HAarpy3ku THO.
[IpencraBieHne Harpy30K B pacueTHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTHYECKUMU XapaKTEPUCTUKAMU,
HOCTOSIHHOM Harpy3Koi, HeM3MEHHBIMU AKTHBHBIM U
PEaKTUBHBIM COIPOTUBJICHUAMHU. PacyeTsl yCTaHOBUBIINUXCS
PEKUMOB IIPOCTEHUIINX IEKTPUUECKUX ceTell. 3ajaun
pacueTra yCTaHOBHUBIIMXCS PEXKUMOB. PacueTHble CXeMbl
AJIEKTPUUYECKUX CEeTeH, pacueTHas MOLIHOCTb MO/ICTAHIIUH.
Pacuer pexxrMa pa3oMKHYTOM ceTu MeTo oM "B /iBa 3Tana’.
Pacyer pexrMa KobLIEBOM CETH, TOUKA IOTOKOpA3/ela.
OcobeHHOCTH pacyeTa OJHOPOIHOM IIEKTPUIECKOM CETH.
Omnpenenenue NOTeps MIEKTPOIHEPTUU. Y CIIOBHO-
MIEPEMEHHBIE U YCIOBHO-IIOCTOSIHHBIE TOTEPU MOILIHOCTH U
AIIEKTPO3HEPIUHU B AJIEMEHTAX JIEKTPUUECKOM ceTu. Bpems
MaKCHMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelIeHHE oTepb. OCHOBBI PEryIMpOBaHUS HANPSKEHUS
Y KOMIICHCAIIUY PEAKTUBHOM MOIIIHOCTH B 3JIEKTPUUYECKUX
cerax. O0Imas XapakTepucTUKa PeXUMa HaNpsHKeHUH 1
croco0oB ero peryiaupoBanusi. Haubomneime padoune
HanpsOKeHUs 3JIEKTpooOopyaoBaHus. TpeboBaHuUs K
Kau4eCTBY HallpshKeHus. Perynupyroniye ycTpoicTsa U ux
BIIMSTHUE HA PEKUM HANPSKEHUI: TEHEPaTOpbl
AJIEKTPOCTAHIIMM, KOMIIEHCUPYIOIIE YCTPONUCTBA
(CMHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIE OaTapew,
CTaTHYECKHUE TUPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKH
MPOIOJIBHOM KOMIIEHCAIMH, PEaKTOPHI), TpaHC(HOpMaTOPHI €
perynupyeMbiM kKodddurmentom Tpancpopmanuu. OneHka
JIOCTaTOYHOCTH PETYJINPOBOYHOIO AUAMa30HA
MMOHWXKAIOIIEro Tpanchopmaropa.

16.

[Ipon3BOACTBO 2IEKTPOIHEPTUU
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[IpousBoacTBo
3JEKTPOIHEPTUU

CTpyKTypHBIE TEXHOJIOTHYECKHE CXEMBI, IPUHIIMIIBI padoT U
ocobennoctu KOC, TOL, I'9C, 'ADC, ADC, I'TOC.
I'paduixy Harpy3Ku SHEProCUCTEM U UX peasln3aus
Pa3IMYHBIMU TUIIAMU JIEKTPOCTAHIUH.
O1eKTpo0oOOPyI0BaHHE HIIEKTPOCTAHUUI U OJCTAHIUIM: -
BBIKJIFOYATEIIN 0aKOBBIE U MAJIOMACIISIHBIC; - 3JIETa30BbIE,
BaKyyMHBbI€, 2JIEKTPOMarHUTHbIE. BBIKIIIOUaTEIN HArPy3KH; -
pa3zbeAMHUTEIH, OTAEIUTEIN U KOPOTKO3aMbIKATEIIH.
CuHxpoHHBIE reHepaTopsl. Tumsl, mapameTrpbl. CUCTEMBI
oxnaxjeHus. Cuctemsl Bo30yxaeHus. CuioBbie
TpaHchopmaropsl. Tumsl, napameTpsl. CUCTEMBI
oxyaxaeHusi. AprorpanchopmaTtopsl. Pexumsr padotst AT.
TennoBoii pexxum TpancdopmatopoB. TpeboBanus k cxemam
PVY. Cxemsl PY paananbHOro Tuma: CXeMbl ¢ OJHOU U €
JBYMs cUCTeMaMH COOpHbIX HIMH. CXeMBbI KOJIBLIEBOT'O TUIIA.
YHpOILIEeHHbIE CXEMBI.

17.

OCHOBEI 3HeKTpO6630HaCHOCTI/I

17.

OcHOBBI
AIEKTPOOE30MMaCHOCTH

TexHuka 0€30MacCHOCTH KaK KOMILIEKC MEP U MEPOTIPUSITHIA,
obecrieunBaromuii 6€30MacHOCTh PadoT B
AIIEKTpOyCcTaHOBKaX. OMacHOCTh MOPAKEHUS FIEKTPUUECKUM
TOKOM. MexaHu3Mbl IEMCTBHS JIEKTPUUECKOTO TOKA HA
OpraHM3M 4ejioBeKa. BimsHue NOCTOSHHOrO, IEPEMEHHOTO U
TOKOB BBICOKOH 4acTOThl. YyBCTBUTEIBHOCTH OPraHU3Ma
4eJI0BEKa K JEMCTBHIO dJIEKTpUUecKoro Toka. [loporu
YYBCTBUTEJIBbHOCTH, HEOTITYCKAIOIINH TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TeXHUKH 6€30MaCHOCTH MOTpeOUTENEH
ANEKTPOIHEPTrun. DnekTpoyctaHoBku 10 1000 BOIBT,
anekTpoycTaHoBky Beie 1000 BoabT. ['pynmsl o
AIEKTPOOE30MACHOCTH TIEPCOHANA, OOCTY>KUBAIOIIETO
AIIEKTPOYCTAaHOBKU. /[efCTBYIOIINE IIEKTPOYCTAaHOBKH.
[TopaxeHnue yenoBeka nekTpuyeckuM TokoM. ITytu Toka
gepes Teno 4yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHHE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPaBMbI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@daxTOopHl, BAUSIONINE Ha COIPOTHUBIIEHUE TEJIa YeIOBEeKa.
Hanpsoxenue npukocHoBenus. LllaroBoe HanpsxkeHue.
BozneiicTBue 35eKTpHUecKOro moJjisi Ha OpraHu3M YeJloBeKa.
ITpaBuiia oka3zaHusl NEPBOM MOMOIIH NTOCTPAJaBIIEMY OT
ANEKTpUUYECKOro Toka. MickycctBeHHoe nbixanue. Henpsimoit
Maccax cepaua. OcBoOOKIeHHEe OCTPAAABIIETO OT
JIEMCTBHSI DJIEKTPUYECKOro ToKa. [IpuHATHE Mep pOoTHB
nanenus. [Ipusnedenue k cede BHuManus. Kareropuu
MTOMEIEHUH MO OMACHOCTH MOPAKEHUS dJIEKTPUUECKUM




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

tokoM. Kareropuu pabot B asiektpoyctaHoBkax. Hapsin.
Pacnopsixenue. Opranu3aliioOHHO-TEXHUYECKHE
MEPONPUITHS 110 OOECIIEUEHUI0 OE30MaCHOT0 POBEACHHUS
paboT B 37EKTPOyCTaHOBKaX. JInIa, OTBETCTBEHHBIE 3
Oe3omacHoe MpoBe/ieHue padoT B AJIEKTPOYCTAaHOBKAX.
Opranuzanus paboT mo Hapsxy. Jlomyck Opurasr Kk padore.
[TpoBepka orcyTcTBUs HanpskeHHs. [lopsiiok HanoKeHUs
IIEPEHOCHBIX 3a3¢MJICHUM. Y CTPOMCTBO 3a3EMJICHUH.
OnekTpo3amuTHbie cpeacTBa. OCHOBHBIE AIEKTPO3AIUTHBIC
cpelcTBa. JlOMOIHUTENbHBIE 3IEKTPO3ALIUTHBIE CPECTBA.
Hcnonp30BaHue 3JIEKTPO3AIUTHBIX CPEICTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoawT. [lnakaTer u
3HAaKHU. DIEKTPOUHCTPYMEHT. J[BoitHAs H30IALKUs
AJIeKTpoNHCTpyMeHTa. [IpaBuia 6e30macHoi paboTHlI.
HcTouyHuKY nUTaHUs SJIEKTPOUHCTpyMeHTa. Mcibitanue
M30JISIMU, TPeOOBaHUS K U30JIALUHU. 3a3eMJICHUE U
3aHylIeHUE, TPEXTOIIOCHbIC BUIKU. THUIIBI MpeaoXpaHUTENCH.
[IpaBuna 3amMeHbl NpenOXpaHUTEINICH. JIeCTHULBI,
YCTpPOMCTBO, paboTa, uctnbiTaHus. PaboTa Ha BhIcOTE,
MOCTKH, ITOJAMOCTbS, Jieca. bezonacHble pacCTOSHUS ISl
pa3IMYHBIX KJIACCOB HAMPSIKEHUS.

18. | DimekTpomexaHuKa
18. | DnekTpoMexaHuKa OnekTpuueckre MaliuHbl. TpaHcgopmaTopsl. Pexumbl
1. paboThI AMEKTPUUECKUX Ma-IIUH (ABUraTeb, TOPMO3,

reHepaTop); npeoOpa3zoBaHUe SHEPTUU B ITUX peXKUMaX.
KoHcTpykius 1 puHIMT 1eHCTBUS TpaHchopMaTopa.
Pabota TpancdopmaTopa npu Xoa0CTOM X0J1€ U TO]T
Harpy3ko# (koapuiueHT Tpaicopmalui, OCHOBHbIE
ypaBHeHHs1). OCHOBHBIE YpaBHEHUS U CX€-Mbl 3aMEIICHUS
TpaHcpopmaropa. HomuHansHOE HanpspkeHue KOpOTKOTo
3aMbIKaHus, €ro BeI-00p. ONBITHOE OIpeieeHIe
apaMeTpPOB CXEMbI 3aMELIEHUS MO Pe3yIbTaTaM OIBITOB
XOJIOCTOTO X0/1a ¥ KOPOTKOTO 3aMbIKaHUs. MI3MeHeHue
HanpsDKeHUs TpaHcPopMaTopa MpH U3MEHEHHH €ro
Harpy3ku. CriocoObl U CXeMbI PErYIMPOBAHUS HATIPSKEHUS
TpaHncpopmaropa. CXxeMbl U TPYIIIBI COEAUHEHUS] 0OMOTOK.
[TapannensHas pabora. HecummerpuyHasi Harpyska.
ABrotpanchopmatop. PaboTa Tpanchopmaropa B
HECHMMETPUYHBIX U IEPEXOTHBIX MporieccaXx. ACHHXPOHHBIE
MatuHbl. KOHCTPYKIMS ¥ IPUHIMIT JeWCTBUS
acuHxpoHHoro asura-tens (AJl). Pacnpenenénnsie u
COCPEOTOUEHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KpPYroBOT'O Bpa-IIaIoNIErocs nos B Tpex(as3HbIX 0OMOTKaX.
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Psin cuaxpoHHBIX cKopocTel. [IpuBeaenue padbovero
Ipolecca aCHHXpOHHOU MamuHbl (AM) k pabouemy
npoueccy Tpanchopmaropa. OCHOBHBIE ypaBHEHUS U CXEMBI
3amenieHus npuseneHHo AM. ITapameTpsl cxemsl
3amerneHnst AM, ux GU3NIECKUN CMBICII.
DJIEKTPOMArHUTHBI MOMEHT U MEXaHUYECKHE
xapaktepuctuku AJl. OcoOble TOUKM XapaKTEPUCTUKH.
VYcnoBus ycroitunBoii pabotsl AJl. TpeboBaHUS K TyCKOBBIM
CBOMCTBaM U c1tocoObl mycka AJl. YirydiieHue mycKoBbIX
cBoiictB A/l. CriocoObl peryaupoBaHus CKOPOCTH.
CuHxpoHHbIe MalIMHbI. KOHCTPYKLIMS ¥ IPUHLIKI JE€HCTBUS
CHHXPOHHOM MallIMHbI. MAarHUTHOE MOJIE CHHXPOHHOTO
rerepatopa (CI') mpu Harpyske. Peakius sikopsi. OcHOBHBIE
YpaBHEHUS U BEKTOPHBIE IUArpaMMbl CHHXPOHHOM MaIllMHbI
(CM). [Tapametpst CI' B ycTaHOBHBILIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTO CI'.
[TapannensHas padora CI' ¢ ceTbto, CIOCOOBI U YCIOBHS
CUHXPOHM3AIMU. Y paBHEHUSI 3JIEKTPOMArHUTHON MOIIIHOCTH
1 MOMEHTa. YTJ0Bble Xapakrepuctuku CM, cratnueckas
ycronunBocTh. U-00pa3Hble XapaKTepUCTUKH

19. | TeopeTrueckue OCHOBBI ANEKTPOTEXHUKU
19. | TeopeTnueckue OCHOBBI HauanbHble cBeieHUs 00 37eKTpOMarHUTHOM mojie. Obuue
1. | 27eKTpOTEXHUKH MIOJIO’KEHHUS ANIEKTPOHHON TEOPUH. DJIEKTPOMAarHUTHOE TIOJIE.

Onektpuyeckue saBieHus. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUUECKOTO T0Jis. MarHuTHbIe siBieHus1. OCHOBHBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJIA. DJIEKTPOMarHuTHas
UHAYKIMS. OCHOBHBIE TTIOHSTHUS TEOPUU DIICKTPUUECKUX U
MarHUTHBIX LENen. DIEKTPUUECKOE COMPOTUBIICHUE.
JInHelHBIE e TOCTOSHHOIO0 TOKA. DJIEMEHTHI IIeTeH
MOCTOSIHHOTO TOKa. MeTobl pacyera Lenei mNoCTOSHHOTO
TOKa. DKBUBAJICHTHBIE IPE0Opa30BaHuUs B LEMIX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH OMma. "dopmyna
paszopoca". Teopema komneHcaruu. 3akonsl Kupxroda.
Metoa KOHTYpPHBIX TOKOB. METO/T y3710BBIX TOTEHI[UAIOB.
[TpuHIIMTT HATIO)KEHUS U METO]T HAJIOKEHUS. Y paBHEHHUE
OaaHca akTUBHBIX MOITHOCTEH. MeTo/1 SKBUBAJICHTHOT'O
reneparopa. [lepenaya sHeprum oT akTUBHOTO
JBYXITIOJIFOCHHUKA K TTacCUBHOMY. Pacder onHOo(a3HbBIX Lemnei
CHHYCOMJIATLHOTO TOKa. OCHOBHBIE DJIEMEHTHI, IOHATUS U
YpaBHEHUS LIETIEH CUHYCOMAAIBHOTO TOKa. KoMIekcHbIN
METOJ1 pacyeTa, BEKTOpHBIC JuarpaMmbl. KoMrekcHast
MOIIHOCTh. Y paBHEeHHE OasiaHca MoITHOCTel. Pe3onanc B
AJIeKTpUYeCcKOM nenu. Komrencanus peakTHBHOM
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MormHocTd. PacueT a¢ddexkTuBHOCTH cnonb3oBaHus KV,
Pacuer neneii ¢ MHIYKTUBHO-CBSI3aHHBIMU 3JIEMEHTAMU.
Jlunetinbiit Tpancopmarop. TpexdasHbie 1ienu
nepeMeHHOTo ToKa. Pacuer Tpexdas3HbIxX nienen npu
coeMHeHUH (a3 Harpy3Kku "3Be3na’ I YeThIPEXIPOBOTHOM
cucteMsbl. PacueT Tpex¢a3HbIx 1emnei npu coequHeHnu ¢as
Harpy3ku "3Be3na" i TPEXMpPOBOIHON CUCTEMBI.
V3mepenne MOIITHOCTHU TpeXa3HOM HeTu.

20. | DNeKTPOIHEPreTUYECKUE CUCTEMBI U CETH
20. | DneKTpoIHEpreTUYECKHe TeXHUKO-IPKOHOMUYECKUE OCHOBBI IPOEKTUPOBAHUS
1. | cucremsl u ceTH IEKTpUYECKUX ceTeil. OCHOBHBIE 3a/1a4M IPOCKTUPOBAHUS

ANEKTPUYECKUX ceTell. KanuTaibHble BI0KEHUS HA
COOPYKEHHE BO3IYIIHBIX U KaOEIbHbBIX JTMHHA.
KanuranbHble BIOXKEHHUS HA COOPYKEHUE MTOHMKAIOIINX
nojacTaHimil. 3aepXKKu Ha aMOPTU3ALINIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIIEHCALIUIO ITOTEPD AIEKTPOIHEPTUHU B
cetd. [IoHATHS HOPMHPOBAHHOTO CPOKA OKYIIAEMOCTH,
kod(puimenTa 3G PEeKTUBHOCTH U TUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KAU€CTBE KpUTEPHUS
sKoHOMHUYEeCKOH dpdekTuBHOCTH. Kitaccudukamms
oTpeduTeNel o CTENEHN HAJEKHOCTH IEKTPOCHAOKEHUS.
OmnpezneneHue BEpOSTHOTO yiepOa OT nmepephiBa
anekTpocHabkeHus. baancel MmomHoCTEH B
3JIeKTpO’HepreTudeckoit cucreme. Cocrapistole 6aJlaHCOB
AKTUBHOW M PEAKTUBHON MOIIHOCTH B
ANEKTPOIHEPIeTHUECKUX CUCTEMAX U PAOHHBIX CETSX.
BrisiBieHre He0OX0IMMOCTH YCTAHOBKH JTOTIOJTHUTEIbHBIX
MCTOYHUKOB PEAKTUBHON MOIIHOCTH. MIcTOUHMKN
PEaKTUBHOM MOIIHOCTH B 3JIEKTPUUECKUX CHCTEMAX, UX
TEXHUYECKHE U SKOHOMUYECKHE XapaKTePUCTUKU. BrIGOp
MOIIHOCTH U THIa KOMIIEHCUPYIOUIUX YCTPOUCTB 110
yCIOBHAM OajlaHca peaKTUBHOM MOIITHOCTH B JIEKTPUUYECKON
ceTd. [IpHHIMIIBI AKOHOMUYECKOTO pa3MeIIeHUS
KOMIIEHCUPYIOIUX YCTPOUCTB Ha MOJCTAHIUAX ceTh. BrIOOp
OCHOBHBIX MTapaMETPOB IJIEKTPUUECKUX CETel mpH
npoekTupoBaHuy. OCHOBHBIE THITHl KOHPUTYpALIUN CXeM
AIIEKTPUYECKUX CETEeH U X KaUeCTBEHHBIE XapaKTEPUCTHKU.
Bb100p HOMUHAIBHOTO HANPSKEHUSI YIaCTKOB ceTU. BriGop
YCTaHOBJIEHHON MOIIHOCTH TpaHC(HOpMaTopoB
MOHMIKAOIIUX MMOACTAHIUI: SJKOHOMUYECKOE KOJIMUYECTBO U
HOMMHAJIbHBIE MOIIIHOCTH TPaHC(POPMATOPOB, TEXHUYECKUE
OTpaHUYEHUS, JOMTYCTUMBIE MIEPETPY3KU B PA3TUUHBIX
pexxuMax. Beibop cxeM pacnpeenuTeNbHbIX YCTPOICTB
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MOHIKAIOIIUX MOACTaHIUi BpIOOp MPOBOAOB BO3YLTHBIX
JTUHUHA U CEYCHUI TOKOBEIYIIUX KU Kabemei:
SKOHOMUYECKHE MMapaMeTpbl, TEXHUYECKUE OTPaHUYECHUS,
JOITYCTUMBIE TIEPErPY3KH B pab0YNX PeKUMaX. AJTOPUTM
BbIOOPA ONTHMAJILHOTO BApUAHTA CXEMBI CETH.

AHHOTanuu pabodux mporpamMm JUCHUIUIUH (MOyJieil) peacTaBiIeHbl B MpHiiokeHuu b.

4. IPAKTUYECKASA NIOAI'OTOBKA

Nudopmanus o0 TPaKTHYECKOH TMOATOTOBKE B  CTPYKTYpEe JIOIMOJHUTEIBHON
00pa30BaTeNnbHOM MPOrpaMMBbl MpeACTaBlieHa B MpuiiokeHue B.

B pamkax y4yeOHOro TIuUIaHa JONOJIHUTENBHONM 0Opa30oBaTENbHOM  MPOTPAMMBbI
WCIIONB3YIOTCA TPaJUIMOHHBIE 00pa3oBaTeIbHBIE TEXHOJOTUM, a TaKXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, MIPEICTaBICHHbIC B Ta0. 5.

Tabmuma 5
XapakTepucTruka o0pa3oBaTeIbHON TEXHOJIOTHN
HaunmeHoBaHue Kpatkast xapakrepucTika

Juckyccust Jluckyccus o TeMaTUKaM JUCIUILIMH MpoTrpaMMbl TPodhecCHOHaTbHOM
MIEePETIOATOTOBKH

PacuetHoe 3amanne | BelmomHeHHe pacueTHBIX 3aJaHUi 110 TEMAaTHKE COOTBETCTBYIOIIETO
npeaMeTa

Pemenne 3amau Pemenne npoduabHbIX 33724 IO TEMaTHKE COOTBETCTBYIOIIETO
npeaMera

PacuertHo- KypcoBas paboTa 1o mpoeKTUPOBaHUIO TTIABHON CXEMBbI SJIEKTPUUECKUX

rpaduueckas paboTa | COCIUHEHUH CKTPOCTAHITNH (ITOICTAHITNH ) UCXOS U3 3aJaHHBIX
YCIIOBUM U pEKUMOB pabOTHI

5. OHEHOYHBIE U METOJIUYECKHUE MATEPHUAJIBI J1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYUEHUSA

5.1. Tekyumuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XAPAKTEPUCTHUKAMU KOHTPOIBHBIX
3a1aHuil 1 nipeacTaieH B Tabmuie 1 mpumoxenws [

5.2. IlpomeskyTO4HAs aTTeCTALMS

[TpomexxyTouHast aTTecTaIus 1Mo nmporpaMMe MpoBOAUTCS B (popMe 3aueTa, SK3aMeHa WIIH
OTYeTa O CTAKUPOBKE B COOTBETCTBHHM C YYE€OHBIM TUIAHOM. XapaKTepUCTHKA 3aJaHul
npencrasieHa B Tabnuue 2 npuiioxenus I




5.3. UToroBsasi arrecranus
Hrorosas arrecranus 1o nporpamme NpoBOAUTCS B hopme umozo6ou ammecmayuoHHOU
pabomwl. XapaKTepUCTHKA 3aaHuii ipeacTaBieHa Tadmuue 3 npuioxenus I

5.4. He3aBUCHMMBIH KOHTPOJIb Ka4yecTBA 00yUYeHUst
[Topsimox  HE3aBUCHMMOW  OIICHKM KauecTBa JOMOJIHUTEIBHOW  0Opa3oBaTEIbHOMN
MIPOrpaMMBbI PEACTABIEH B IpUIoKeHuu [

6. OPTAHUBALHMOHHO-NIEJAI'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHE

6.1. YueOHO-MeTOAMYecKOe M HHGOPMALIMOHHOE 00ecriedeHue

a) mutepatypa HTb MOU:

1. ABTOMaTu3auMs JIEKTPOIHEPIETUYECKUX CUCTEM : YueOHoe rocobue uisi By30B IO
CIEeLUAIbHOCTU "ABTOMaTH4ECKOE yIpaBJieHUE JIEKTPOIHEPTETUUECKUMHU
cucremamu'","DnerposHepreruueckue cucreMsl U cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL
Mopo3skus . — M. : DHeproaromusaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .;

2. ABTOMAaTHKa JJIEKTPOIHEPTETUYECKUX CHCTEM : YueOHOe MOocoOHe sl BY30B IIO
crienuanbHOCTU "ABTOMaTHU3alus MPOU3BOJACTBA U pacipenesieHus sekrtposneprun” / Pen. B.
JI. Kozuc, H. U. OBuapenko . — M. : Dueprousnar, 1981 . — 480 c.;

3. becnanos, B. SI. DnexkTpuueckue MamuHbl : Y4eOHHK JJIs BY30B IO HAIpPaBJICHUIO
"OnexkTposnepreruka u anekrporexuuka" / B. . becmamos, H. ®. Kortenenen . — 4-e
m3a.,nepepad. u gon . — M. : Akamemus, 2013 . — 320 c. — (Bricmiee npodeccuonambHoe
obpa3oBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 ;

4. Benuxos, B. A. IlepexoaHble 3JI€KTPOMEXaHUYECKHE IPOLIECCHI B 3JIEKTPUUECKUX
cucTeMax : y4eOHUK IS SJIEKTPOIHEPTeTHUECKUX CrelnaabHOCTel By30B / B. A. Benukos . — 2-
€ u31., nepepad. u non . — M. : Beicmias mkona, 1970 . — 472 c.;

5. Bonbnek, A. M. Dnextpuueckue ManlvHbl. BBeleHNE B 2JIEKTPOMEXAaHUKY. MalluHEbI
MIOCTOSSHHOTO TOKa M TpaHcpopMmaTopbl : Y4eOHUK JUIsi BY30B [0 HAIPaBIICHUIO
"DNeKTPOTEXHHKA, JIEKTPOMEXaHUKA M 3JIeKTpoTexHojoruu" u "DnekrposHepreruka" / A. U.
Bonbaek, B. B. ITonos . — CII6. : TTutep, 2007 . — 320 c. — (YueOnHuK ais By30B) . - ISBN 5-469-
01380-4 ;

6. MUnmenpumk, B. W. Dnexrpuyeckue CHUCTEMbI HW CE€TH . Yy4YEeOHUK IS
AJIEKTPOIHEpPreTHUecKux crnenuanbuocredt / B. Y. Unenpuuk . — 2-e u3f., crep., nepemney. ¢ u3f.
1989 r.— M. : Anpsac, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .,

7. Ko3unoBa, M. A. KopoTkue 3aMblkaHUsl B JIEKTPOYCTAaHOBKAaxX IEPEMEHHOrO TOKa
HamnpspbkeHueM cBbiie 1 kB : yueObnoe mocobue nmo aucnurminHe "Tokr KOPOTKOTO 3aMbIKaHUS"
no Harpasienuto 13.03.02 "DnekrposHepretuka u snekTporexHuka" / M. A. Koszunosa, Har.
uccnen. ya-t "MOU" (HUY"MDU") . — M. : U3a-Bo MDU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/elib/view.php?id=10708;



8. KopoTkue 3aMblKaHusi U HECUMMETPHUYHBIE PEXKHUMBI JIEKTPOYCTAHOBOK : ydeOHOE
nmocobue g BY30B M0 CHCHHAIBHOCTAM "DJIEKTpUYCCKHE CTaHIHH', "DieKTpocHaOXeHHe"
Hanpasienus "Onextposnepreruka” / W. I1. Kproukos, B. A. Crapmmunos, FO. I1. I'yces, M. B.
[Tupatopos . — M. : Uzmarensckuit jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

9. Jloktuonos, C. B. DnekTposHepreruueckue cucreMbl. KOHCIEKT Jieknmii : ydeOHoe
nmocobue mo Kypcy "DIEKTPOIHEPreTHYECKUE CHCTEMBI" 10 Mpoduiaro "DIEeKTpUUYECKHUe
craHuuu" HampasieHus "DiekTporHepreruka u snekrporexnuka' / C. B. Jloktuonos, C. B.
[ynexenko, Ham. uccnen. ya-t "MOU" . — M. : U3n-Bo MOMU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/elib/view.php?id=5704;

10. Metoasl pacyera YCTAHOBUBIIMXCS PEKHUMOB 3JICKTPUYECKUX CETeH : yueOHoe
nmocobue 1O HampaBieHUIO "DJICKTPOIHEPreTHKAa U  JJIGKTPOTEXHUKA" 1O  Kypcam
"DnexTposHeprerudeckue cuctembl" u "Jlanpaue anexrpornepenaun CBH" / O. B. luuuna, C. B.
Jloktuonos, A. H. llapos, C. B. Hlynexenko, Hau. uccnen. yu-t "MOU" (HUY"MBU") . — M.
: U3n-Bo MOU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/elib/view.php?id=10710;

11. OBuapenko, H. 1. ABToMaTrka SHEProcucTeM : YIeOHHK JIJIS By30B 10 HAMPABJICHHUIO
"Onextposnepreruka” / H. . OBuapenko ; Pex. A. @. [IpsikoB . — 3-¢ u3A., ucnp . — M. :
Uz narensckuit sjom MDOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

12. OCHOBBI COBPEMEHHOW SHEPreTHKH : B 2 T. : Y4EOHUK JUIsl BYy30B I10 HAIpaBICHUSIM
"Terosnepretuka", "Diekrposnepreruka”, "DHepromamunHoctpoenue” / OOm. pea. E. B.
AwmerucroB . — 5-¢ m3x., crep . — M. : Usnmarensckuit nom MDOU, 2010 . - ISBN 978-5-383-
00501-9 ;

13. IlpaBuna ycTpoicTBa 3JIEKTPOYCTAaHOBOK . — /-€ u3a . — M. : Omera-JI, 2006 . — 268 c.
— (bezonacHocTth u oxpana Tpyaa) . - ISBN 5-365-00299-7 .;

14. PacyeT KOpOTKHMX 3aMBIKaHHI U BBIOOP 2JIEKTPOOOOPYIOBaHUA : yuyeOHOE rmocobue
JUISL By30B I10 CIIEUAIBHOCTAM "DJIEKTPUUECKHUE CTaHIUU", "DIIEKTPOIHEPTETUUECKUE CUCTEMBI
u cetu", "OnekTpocHabxkenue", "PeneiiHas 3amuTa U aBTOMaTHU3alMsl 3JIEKTPOIHEPreTHUECKUX
cucreM" HanpasieHus "Dnektposnepretuka" / U. I1. Kproukos, u 1p. — M. : AKAAEMUS, 2005
.— 416 c. — (Bricmee nmpodeccnonanbHOe o0pazoBanue) . - ISBN 5-7695-1998-3 ;

15. CnpaBouHUK O MPOEKTUPOBaHMIO 3ekTpuueckux cereil / U. I'. Kapanersn, [u ap.] ;
pen. 1. JI. daiibucosuy . — 4-¢ usn., nmepepad. u gom . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .;

16. ®enoceeB, A. M. PeneiiHas 3ammura SJIEKTPOIHEPTETHUECKUX CHUCTeM: Peneiinas
3amuTa cered : YyeOHOoe mocoOuWe Il BY30B IO CIEHUATbHOCTH "ABTOMaTH3aIUs
MIPOM3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. @enocee, M. A. denoceeB . — 2-¢
u3n.,nepepad. u gom . — M. : DHeproaromuzaat, 1984 . — 520 c.;

17. YepnoOposos, H. B. Peneiinas 3amura sHepreTH4eckux cucteM : YdyeOHoe rmocodue
JUISL PHEPTETUUECKUX CHEeIMaIbHOCTEH CpeaHHUX NpodeccHoHAIBbHBIX YueOHbIX 3aBeneHuii / H. B.
YeproOpoBos, B. A. CemeHnoB . — M. : Dreproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 .;

18. [lIBenos, I'. B. DxoHOMHUYECKHE PEKUMBI DJIEKTPUUECKUX CeTel : yueOHoe mocodue
0 KypcaM "OJIEKTPUYECKHE CETH AIIEKTPONUTAIOIMUX cUCTEM" M "DJIEKTPOIHEPreTHUUECKUE
cUCTeMbl M ceTu" mo HampasiieHuto "OnektposHepreruka" / I'. B. IlIBenos, Mock. sHepr. uH-T
(MBU TY) . — M. : U3natensckuii jom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 ;



19. Iynexenko, C. B. AJropur™Mbl aBTOMaTU3UPOBAHHBIX pPAacYETOB CUCTEM
ANEeKTpocHaOXKeHUs : ydeOHoe mocobue o Kypey "ANropuTMbl aBTOMAaTH3UPOBAHHBIX PacyeTOB
CHCTEM 3JIeKTpocHa0keHus" o HampasieHuto "Dnekrposnepreruka” / C. B. lllynbxenko, Harr.
uccaen. yu-t "MOU" . — M. : U3g-Bo MDU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/elib/view.php?id=7693.

6) nmurepatypa ObC u B/I;

1. bomorosa B.B. , Porames H.JI. , 3yOkoBa A.I'. - "DkoHOMHKAa DSHEpPreTHKu",
WzparensctBo: "U3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmkoB, M. 0. Cubuxun, 0. [I. Cubukun- "DiexrpocHaOXxeHUE
MPOMBIIUIEHHBIX Tpeanpustuii u ycraHoBok", WM3marensctBo: "lupekr-Meama", Mocksa,
bepnun, 2014 - (337 c.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. T'epacumoBa B.I'.- "Dnekrporexnuueckuii cnpaBounuk: B 4 1. T. 3. IIpousBoactso,
repeniaya u pacrpeeneHue sekTpuyeckoit saneprun”, M3garenscro: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. XKyxos B.B.- "DnekTpuueckas 4YacTb O3JEKTPOCTAHIMA C Ta30TypOMHHBIMU U
napora3oBsIMu yctaHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

5. KongparbeBa O.E.- "OcHOBbl OXpaHbl Tpyla U TEXHUKM O€30MACHOCTH B
anekTpoycraHoBkax'", M3narenscTBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

6. Jlomakun b.B.- "TemnodukanuonHsle mapoBbleé TypOMHBI M TypOOyCTaHOBKHU'",
WsparenscrBo: "MODU", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014165.html;

7. HaceipoB P.P.- "YmpaBnenue kauecTBoM 3nekTposneprun”, M3narensctro: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8. IloramoB JI. A.- "Teopermyeckue OCHOBBI BJIEKTPOTEXHHMKH: KpaTkuil Kypc',
WznarensctBo: "Jlanp", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

9. CokonoBa M.B.- "Dnekrpodusznyeckre OCHOBBI TEXHUKH BBICOKMX HaIlpsDKEHHHA",
WsnarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

10. Twummu C.I'.- "TemnsoBsle U aTOMHBIE dJEKTpUUeckue ctaHiuu", M3maarenbcTBo:
"MOBH", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014196.html;

11. IllBemoB [I'.B.- '"T'opoackme pacnpelenuTenbHble JJIEKTPUUYECKHE  CETH',
WzparensctBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. lIBeno I'.B.- "DnekTpocHaOXeHHE TOPOJOB: SIEKTPONOTPEOICHUE, pacueTHBIC
Harpysku, pacnpenenutenbabie cetu', U3narenscro: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyembie JbC:



He npeodycmompeno

6.2. KagpoBoe o0ecrieuenue

Jlnst  peanuzainu  JOTOJHUTENBHOM 00pa30BaTeIbHOM MPOrpaMMbl  MPUBIICKAIOTCS
MperoiaBaTeNld U3 YMCla MTATHBIX Hay4YHO-Tieqarornyeckux padoruukos ®I'bOY BO «HUY
«MDOW» wm nunma, npeacTtaBuTeNM paboTojaTene WM 00ObeOUHEHWUH paboTojaTeleH.
Nudopmanus o KaapoBOM OOECICUCHUU OTIOJHUTEIHLHON 00pa3oBaTeNbHON MPOrPaMMBI
MpeJicTaBieHa B puiIokeHuu /.

CBenmeHuss O  PYKOBOJAWTEIC  JOMOJTHHUTEIHHOW  00pa3oBaTENbHOM  MPOrPaMMBbI
MpeICTaBICHBI B IpuiiokeHue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacyer OOOCHOBAaHMS CTOMMOCTH IO  JOINOJIHUTEIbHON
o0pa3oBaTenpHON IpOrpaMMe MpeacTaBieHbl B mpuioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIlyllaTesel
WIM 3aKa34YMKOB, IO HAINPaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTYHaTb paboToAaTenu, yHUBEPCUTETHl (B ToM umcie MOU), rocymapcTBEeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTEIbHOTO PHIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecrieyeHue

MatepraabHO-TEXHHYECKUE YCIOBHS pPEau3alliy JOTOJHUTEIHLHOW 00pa3oBaTeIbHON
porpaMMel npecTapieHsl B [Ipunoxennn 3.

Kanenmapusenii rpadguk yueOHOTO mporiecca pa3padbaTbiBaeTCs ¢ y4eTOM TPeOOBaHHM K
KauecTBy OCBOE€HHsS U To 3ampocam oOyudaromuxcsi (IIpunoxenune W). Pacnucanue 3anatuit
pa3padarbIBaeTCsl Ha KOKAYIO pealn3yeMylo IpOTpaMMy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne n/nn CopepxaHue U3MEHEHUs (aKTyaaIu3alnn) JlaTa yTBep>KaeHus: U3MEHEHUN
1 IIporpaMMa akTyaJu3upoBaHa U yTBEPXKICHA 16.01.2023

PYKOBOI[I/ITCHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o CeeneHuna o enagensue L3N M3KU
o0pa3oBaTenbHOM Bnopena; Kosanes LV, A1
HporpaMMLI WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOB&J’ICB




