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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
"PaboTHHK B chepe AJIEKTPO3HEPIETUKH u JIEKTPOTEXHUKNU".
IIporpamma siBiisseTCsl IPEEMCTBEHHOM K OCHOBHOM 00pa3oBaTeNbHON IMpOrpaMMe BBICLIETO
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, 3apeructpupoBanibiM B Muntocte Poccun 29.07.2015 r. 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 r. Ne
39602, ypoBeHb KBanu(pUKALNU 5.

®opma peanuzanum: odyuenue B MOU.
®opma 00yyeHHUsI: OUHO-3a04YHasL.

Pexum 3aHATHH:

Pacniucanue 3aHATHII 1O [ONOJHUTENBHOM 00pa30BaTENbHON MpPOTrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT Habopa B rpymibl. KOHKpeTHbIe 1aThl MPOBEICHUS 3aHATHHA
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 ycraHaBiuBaercsi He Oosiee 40 4acoB B HEJEII0, BKIIIOYast
BCE BH/JIbI ayTUTOPHOHN M BHEAYAUTOPHOM (CAaMOCTOSATENLHON) YueOHOH paboThl ciyiaTess.

TpeGoBannst K YpPOBHIO NOATOTOBKH CJYIIATeJsl, HeOOXOAMMBIEe [Jisi OCBOCHUS
NPOrpamMMbl: JIMLA, >KEJAloIIHe OCBOWUTH JIOTMOJHHUTENbHYI0 00pa30BaTEIbHYIO IMPOTrpamMMmy,
JIOJDKHBI UMETh WJIM MOy4aTh BhICIIEe WM cpeHee MpodeccuoHanbHoe oOpa3oBanue. Hamnune
YKa3aHHOTO O00pa30BaHUs JOJDKHO MOJATBEPKIATHCS JIOKYMEHTOM TOCYAapCTBEHHOTO WM
YCTaHOBJICHHOTO 00pa3lia, WM aKaJeMUYeCKOH CIIPaBKOW O MPOXO0XKAEHUH 00yUeHHS.

BoinaBaeMblii JOKYMEHT: MIPH YCIICITHOM HPOXOKICHUN IPOTPAMMBI U C[aue UTOTOBOU
aTTeCTAallMd BBIAAETCS JUIUIOM O TPO(ECCHOHATBHON MEPENOArOTOBKE YCTAHOBIEHHOTO
oOpa3a.



Cpox 1eiicTBHSI HNTOTOBBIX JOKYMEHTOB

Cpok JIeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCS Ha OCHOBE MIPABUII 11O paboTe
C mepcoHaloM B cdepe NeATENbHOCTH HaHHOW MPOrpaMMBbl, YCTAHABIMBACTCS Ha OCHOBE
COJIEp>KaHUs IPOTPaMMBI U COCTABIISIET (B roJiaX): OECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprate OCBOEHUS JOMOIHHUTEIBHONH 00pa30BaTENbHOW MPOTPaMMbl CITyIIATENb
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 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:
Konempyxkmopckuii:
- [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 KBaJH(pUKAINU PadOTHUK B cdepe JIEKTPOIHEPTeTHKH U
3J1eKTPOTEXHUKH.

3. CTPYKTYPA M COAEPKAHUE TPOTPAMMBI (PABOYHE ITPOT PAMMEI
TUCHUILIMH (MOAYJIE)

3.1. TpynoeMKoCTb IPOrpaMMBbl

TpynoeMKOCTs IporpamMMmbl BKJIXOYas BCE BHABI AyJIWTOPHOM M BHEAYJUTOPHOM
(camocTosITENbHOI) pabOThI COCTABIISET:

- 20,6 3a4eTHBIX €IUHULI;

743 ak. 4.

CtpykTypa mporpamMmbl € yKa3aHMEM HAaWMEHOBAHHS JUCHUIUIAH (MOJyJied) M UX
TPYIOEMKOCTH TpeJICTaBlIeHa B Tab. 3.

VYueOHBI TUIAaH JIOTIOJIHUTENIBHOM 00pa30BaTeIbHOM MpPOrpaMMbl TPEACTABICH B
MIPUIOKEHNE A., ABIIAIOIUNCSA HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.

Ta0numa 3
CtpykTypa nmporpaMmMsl 1 pOpMBI aTTeCTallUN

| Ne I HaunmenoBanne I ml KonrakTHas pabora, aK. 4 | “ I “ I ®Dopma aTTecTanuu
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3 OCHOBBI
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HOJCTAaHIIUH

8.1.

OnexTpuuecKas
YacTh CTAHIIUHA U
HOJCTAaHIINH
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Pemen
ne
3ama4
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3.2. Copeprxanue nporpamMmmsl (padouyue nNporpaMmMbl JMCHHUILIMH (MOLy1ei)
Coneprxanue TUCIUILTAH (MOIyJIeH) IpeACTaBiIeHo B Ta0. 4.

Tabnuma 4
CopepxaHue TUCIUIUINH (MOZYJIeil)
No Haumenosanue
JTUCITUTIINH (MOJTyJIeH ) ConeprkaHue TUCIUIUIAH (MOTYJIEH)
1. | Hudposas peneitnas 3ammura
1.1. | Hudposas peneitnas OO61mre BOmpOCH! BHIMOTHEHHS U TPUMEHEHUS
3aluTa MUKPOTPOILIECCOPHBIX 3aUT OCOOEHHOCTH aJITOPUTMOB

(GYHKIIMOHUPOBAHMSI MUKPOTIpOIlecCOpHBIX [IpoekTrpoBanue
CHCTEM PEJICHO 3aIUTHI, BHITOJHIEMbIX HA




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

MHUKPOIIPOLIECCOPHBIX TepMHUHANIaX CriennaabHbIE BOIPOCHI
IIPUMEHEHUs U IKCILTyaTallii MUKPOIPOLIECCOPHBIX 3aIUT

HI/IaFHOCTI/IKa BBICOKOBOJIBTHOI'O O60py,HOBaHI/I$I

Jnarnocruka
BBICOKOBOJIbTHOT'O
obopynoBaHus

3anauu COBpeMEHHOM 1uarHocTuku. CoBpeMeHHas cuctema
JUArHOCTHKA. JIMarHOCTHKA 3JIEKTPUYECKON U30JISLUH
obopynoBanus BH. VcnpiTanue u30Jisiiiuy MOBBITIIECHHBIM
IIEPEMEHHBIM HalPsXKEHUEM: BbIOOp 3HAUCHMS
UCIBITAaTEIBHOTO HANPSHKEHHUS, IPOLIEAYpa IPOBEACHUS
WCIBITaHUH, OLIEHKA PE3YyJIbTaTOB UCIBITAHUN. MeTobl
KOHTPOJISI KauecTBa TPaHC(HOPMATOPHOTO Maca.
JlnarHocTHKa CUIOBBIX TpaHC(HOPMATOPOB U PEaKTOPOB;
BaKHEHIIKEe (YHKIIMOHAIbHBIE y3JIbl U CUCTEMBI,
MOJJIEXKALME KOHTPOJIIO, METOBI M TEXHUYECKUE CPENCTBA
KOHTPOJIS 3TUX Y3JIOB M CUCTEM. XpoMmaTorpapuuecKkuit
AQHAJIN3 PACTBOPEHHBIX I'a30B. McnplTaHUs N30ISILUH
MOBBILICHHBIM BBIIPAMIICHHBIM (TIOCTOSIHHBIM )
HanpspkeHueM. KoHTpoib U30J1KU 110 CONPOTUBIIEHUIO,
0COOEHHOCTH U3MEPEHHUS B CiIydae HEOJAHOPOJHOCTHU
W30JILUN.

TernoBas 4acTh ANEKTPUYECKUX CTAHLIMI

TemoBas yacTb
ANEKTPUUYECKUX CTAHIIUI

1. DHepreTndeckuii 6agaHC U TETUIOBAsS YIKOHOMUIHOCTh
ANIEKTPOCTAHLUI DHEPropecypchl U TOIIIMBHBIN OaslaHC.
TuMbI 3EKTPOCTAHIIUN B SHEPTrOCUCTEME; OMIPEACIISIONIAS
POJIb TETUIOBBIX JIEKTPOCTAHIUHI B DJIEKTPOIHEPTETHKE.
Texnonornueckue cxembl TOC. Ilukn PenknHa kak ocHOBa
IIUKJIOB apOTypOUHHBIX YCTaHOBOK; OanaHc TernoTsl, KITJ]
LUKJIa U cr1ocoOb! ero nosblieHus. Cxemel TOC ¢
IIPOMEXKYTOUHBIX NIEPETPEBOM I1apa; PEreHEPATUBHBIN
MI0JIOTPEB BOJ1bl; KOMOMHUPOBAaHHAs BbIpaOOTKa TEIJIOBOM U
anekTpuueckoit sHepruu. O6opynosanue TOC; KOTIBI,
TypOHHBI, IOJJOTPEBATENH, HACOCHI; CXEMbI BKIIOUEHHS. 2.
KoTenbHble YCTAaHOBKHM M TapOr€HEPATOPHI
[TpuHIMNIMATbHBIE U KOHCTPYKTUBHBIE CXEMBI KOTJIOB C
€CTECTBEHHOH U IPUHYIAUTEIbHOU LIUPKYIISALUEH.
[TapoBOIHOM ¥ Ta30BO3AYIIHBIN TPAKT KOTIa. Buibl
TOIUINB, CXKMTAEMBIX B KOTJIaX; MOATOTOBKA TOIUIMBA K
C)KHTaHUIO; MaHEBPEHHbBIE XapaKTEPUCTUKU KOTJIOB. BonHbIi
PEXKUM 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 MHOTOCTYIEHYATBIX
napoBbIX TypOuH. [lepemeHHbIe pexrMbl pabOTHI TYpOUH.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

ABTOMaTHKA SJICKTPOSHEPTCTUUCCKHUX CUCTEM

ABTOMAaTHKa
AIEKTPOIHEPTETUUECKUX
CUCTEM

Oco0eHHOCTH YHEPTEeTUYECKOr0 IPOU3BO/ICTBA,
00yCJIaBIUBAIOLIME LIMPOKOE BHEAPEHUE CPELCTB
aBTOMATHUKH. BUIbl aBTOMaTUKN YHEPrOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJIOrMY€eCcKasi aBTOMATHKa, aBTOMaTUKa
YIPaBIEHUS HOPMAJIBHBIMU PEXUMAMHU, IPOTUBOABAPUIHOE
ABTOMATUYECKOE YIIPABIECHUE 3JIEKTPOIHEPTreTUUECKUMHU
cucreMamu (DCC - mpoTHBOaBapHiiHasi aBTOMATHKA).
ABTOMAaTHKA YIIpaBJIEHUs IIyCKOM U OCTaHOBOM Typ0oO- 1
rugporesepaTopoB. OCOOEHHOCTH aBTOMATUYECKOTIO
yhpaBieHus TypOOreHepaTopaMu aTOMHbBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB Ha
napajuiebHyr0 padoty. CriocoObl U YCIIOBHUS BKIIFOUCHUSI.
ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPO3JIEKTPOHHBIE U
MHUKPOIIPOIIECCOPHBIC). ABTOMAaTUYECKOE PETYIIMPOBAHKE
HanpsbKeHus U peaktuBHO MoiHocTd (APH 1 PM) B O9C.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE PEryIupoBaHue
B0o30yxaeHus (APB) cunxponnsix mamuH. CUCTEMbI
BO30Y)KJICHHsI CHHXPOHHBIX T€HEPAaTOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUraTeied. ABTOMaTHYECKUE
PErysATOPHI BO30YKACHUS IPOTIOPLIUOHATIBHOTO JICHCTBHS.
ABTOMAaTHYECKUE PETyJIATOPhI BO30YKIEHHS CUIBHOTO
neiicteus (APB C1). Muxkpornpoueccopusie APB CJI.
Oco0eHHOCTH aBTOMATHUYECKOTO PEryJIMPOBAHUS
koa¢p¢punmentos Tpanchopmannu (APKT)
TpaHncpopmatopoB ¢ ycrpoiictBamu PITH. ABromarnyeckoe
yIpaBjieHNE PEaKTHUBHON MOLTHOCTHIO CTATHYECKUX €€
ucTouyHUKOB — KoMreHcaTopoB (CTK). ABTomarnyeckoe
peryJivpoBaHHe YacTOThl U aKTUBHOM MolHocTH B D9C.
ITepBuuHOE perynupoBaHHUe - aBTOMATUYECKOE
peryJnpoBaHHe YacTOThI BpalleHus TypOo- U
THJIPOTe€HEPATOPOB. ABTOMAaTHYECKUE PETYISITOPBI YaCTOTHI
BpaieHus (APYUB). Buas! (rugpoauHaMuyeckue u
anektporuapasandeckue APYUB). Bropuunoe
pEryJMpoBaHHE - aBTOMAaTUYECKOE PETYINPOBAHUE YaCTOTHI
1 akTuBHOM MoiHOCTH (APUM) B D9C.
YacroToperynupyrouiue 3JIeKTPOCTaHLIUU U
AIIEKTPOCTAHLIUH, paOOTAIOIIHE MO JUCIIETYEPCKOMY
rpaduky Harpy3ku. OnTUMalbHOE pacipeelieHne Harpy30K
MEXy 00beTUHEHUSAMH, SHEPTOCUCTEMAaMH U
reHeparopaMu. MHoroypoBHeBas uepapxudeckas APUM
Enunoii sHeprocucrems! Poccun. IIporuBoasapuiinas
aBromaruka. HazHauenue, BUJIbl, IpeIbsBIsIEMbIE




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

TpeOoBaHUs. ABTOMaTHKa OTPaHUYEHUS HETOMYCTUMBIX
W3MEHEHUH JEUCTBYIOIIETO 3HAYECHHS U YaCTOThI
HaIpsOKEHUs: ABTOMAaTHKA OTPAaHUYEHUS TOBBIILIECHUS U
cumxkenus Hanpspkenus (AOITH u [JOCH). ABromaruka
orpannyeHus nosbimeHus 4actoTel (AOITY). ABTOMaTHKa
orpaHuueHus cHIkeHus 9actoTsl (AOCY), BKiItovaromas
ABTOMAaTHKY YaCTOTHOI'O ITYCKa PE3€pPBHBIX T€HEPATOPOB
(AUIII"), aBTOMaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AYP) u
JIEITUTENIbHYIO aBTOMATHKY IO YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTaHIUSAX. ABTOMAaTHKa NPEAOTBPAILECHUS
Hapymenus ycroitunBoctu (AITHY). CriocoOs1 1o3upoBanus
yrIpasisiromux Bo3aencTeui. LlenrpanuszoBannas AITHY.
HeuentpanuzoBannblie ycrpoiictBa AITHY. ABromaruka
JIMKBUJIALIUU aCUHXPOHHBIX pexumoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiicTBo AJIAP. ABTOMaTHueckoe
noBTopHoe BkiitoueHue (AIIB) B 99C. ABromarnueckoe
BKJIIOYeHHE pe3epBa (ABP).

5. VYrpaBineHue KaueCTBOM AJIEKTPOIHEPTUI
5.1. | YmpaBneHue KkauecTBOM DJIeKTpOMarHuTHasi COBMECTUMOCTh U KaueCTBO
AJICKTPOIHEPTUU anekTposHepruu. [lokazarenu KauyecTBa AIEKTPOIHEPTHH.

Hopmatuno-nipaBoBast 6a3a. CpeacTBa nu3MepeHus
MoKa3aresei KauecTBa dMeKTposHepruu. OpraHu3aliioHHbIE
3a/1auyl yIpaBlIeHUs Ka4eCTBOM 3JIeKTpodHepruu. KoHTpois
U aHallu3 KauecTBa deKTpodHepruu. CrnocoOsl u
TEXHUYECKUE CPEACTBA 0OECIIeueHUs KauecTBa
AIIEKTPOIHEPTHH

6. CucreMsl 31eKTPOCHA0KEHHUS TOPOAOB U IPOMBIIUICHHBIX TTPEINPUITHIA

6.1. | Cucrembl SJIEKTPOITOTPEBJIEHUE Pexumsl 31ekTponoTpedieHus

3IEKTPOCHAOKEHHUS
rOpOJOB U
MIPOMBIIIITIEHHBIX
NpEANPUATHI

Hunamuka snextponoTtpedienus: B Poccuiickoit deneparuy,
DJeKTpUUECKUe Harpy3Ku U JIeKTpoIroTpedieHne
CEJIUTEOHBIX TEPPUTOPUI TOPOJOB, ['paduku 3MEKTpUUECKUX
Harpy3o0K M UX XapakTEepUCTUKH, PaKTOpHI, BIUAIOLINE HA
PEXKUMBI 3JIEKTPOIIOTpedIeHUsT Y IpaBiieHue
anekTponorpednenuem Lenu ynpasneHus
aneKTponoTpedaeHreM, ABapHuilHble OrpaHUYEHUS
AIIeKTponoTpedieHus;, MeponpusTHs 10 peryaIupoBaHHIO
PEXUMOB AJieKTponoTpedienus, CTUMYJIHNpOBaHHE
noTpeOUTENeH K yIpaBIeHHUIO JIEKTPONOTPEOICHHEM.
OJIEKTPUYECKUE HATPY3KU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXEHUS PacueTHble Harpy3ku
AIIEMEHTOB CHCTEM 3JIeKTpocHaOxkeHus, [loHsaTHe pacueTHOM
Harpy3ku. MareMaTnyeckoe ONMCaHue AIEKTPUUECKUX
Harpy3ok, [lokazarenu, XxapakTepu3yonme pexumMbl paboThl




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

ANEKTPONPUEMHUKOB U UX rpy1i, [IpakTnueckre MeToabl
OIpe/IeNICHUs] PACUETHBIX HAarpy30kK, Onpenenenue
pacueTHBIX Harpy30K CeITUTEOHBIX TEPPUTOPHUI TOPOIOB
O6ume monosxeHust, PacueTHas Harpyska Ha IIMHaX
BBOJIHBIX pacIpeleIUTEIbHbIX YCTPONUCTB 3/1aHUH,
PacuerHas 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 pacyeTHbIX
snexTpuyecknx Harpy3ok. PEXXMMBI HEMTPAJIN B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEUTpaM B CETIX cpeaHero HanpsukeHus (6—35 kB)
N3onupoBanHas HeuTpasbro, HopMupoBaHue eMKOCTHOIO
TOKA 3aMbIKaHUs Ha 3eMiit0, KomneHncupoBaHHasi HEUTpalib,
[yroracsimue peaktopsl, Pe3uctuBHoe 3a3eMieHue
HelTpann, OcoOeHHOCTH BHIOOpA PEXKUMa HEHTPATU B CETAX
¢ Kabess MU ¢ U30JIALKUEN U3 CIIMTOTO MOJUATUIICHA.
PexxuMbl HEHTpaiiu B ceTX HU3KOro HamnpshkeHus (1o 1000
B) I'myxo3azemnenHas HelTpaisb, M3o1upoBanHas
Heltpanb. CXEMbBI 'OPOJICKMX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOACKUX CETEN
TpebGoBanusi, MpebABIsIEMbIE K CXEMaM TOPOJICKUX CETEH,
HanexHocTtsb anekrpocHabxkenus, KomMmyranmonssle u
3alUIIAIOIIKE AJIEKTpUUecKHe anmnaparbl. CXeMbl
pacnpenennTeNbHbIX dJIEKTPUUECKUX ceTell PaguanpHo-
MarucTpalibHas Hepe3epBHpOBaHHas cxema cetu, [letneBas
HEaBTOMATHU3UPOBaHHAs cxeMma ceTH, IletieBas
aBTOMAaTHU3UpOBaHHAas cxeMa ceTH, ClI0)KHO3aMKHYTasi cXxeMa
CETH HU3KOT'0 HanpshkeHus,, MHOToydeBble
aBTOMAaTU3UPOBAHHBIE CXEMBI ceTH, Peann3anus ycTpoicTBa
ABTOMAaTHYECKOTO BKJIIOYEHMS pE3EpBa B
JIBYXTpaHc(opmaTopHO noacTaHIMK, CXeMbl BBOJHBIX
pacnpeaennuTeNbHbIX YCTPOICTB 30aHui, PekoMennannu no
BBIOOPY CX€M pacrpeaenuTeNbHoil cetu, [luTaromue cetu
6—20 kB Heo6xoaumMocTh coopyKeHHs
pacnpenenuTenbHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
cereit 6—10 kB, Oco6eHHOCTH TOCTPOCHNUS MUTAIOIINX
cerent 20 kB.

Hzonsauusa u MEPpCHANPAKCHUA

N30mamma n
TepeHanPsKEHUS

DnekTpoduzndeckue mporeccs B razax. Knaccudukanus
AIEKTPUYECKHUX TosIed. MoOHM3aMOHHbBIE TPOIECCHI B razax.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

JlaBMHa 37IEKTPOHOB. Y CJIOBHE CAMOCTOSITEILHOCTH pa3psia.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JaBJICHUs ra3a u Apyrux GpaxTtopos. DPGHeKT MoaIPHOCTH.
baprepnsiii apdext KopoHHBIH pa3psia Ha TOCTOSHHOM H
IEepEMEHHOM HalpspkeHusIX. [loTepu sHepruu Ha KOpoHy
IIpY IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemble
KOPOHHBIM pa3psiIoM Ha IpoBojax. Pa3psn B Bo31yxe BOJIb
MIOBEPXHOCTHU TBEPJOTO IUMIEKTpUKaA. BiusHue
KOHCTPYKTHUBHBIX OCOOCHHOCTEN Ha HAPSKEHHUE
nepekpbIThsi OCHOBHBIE BUJIbI U CBOMCTBA BHEILIHEN
U30JA0UH. ATMOC(EPHBINA BO3AYX KaK JUIJIEKTPUK.
HaznaueHue 1 TUIIBI U30JISITOPOB. DKCILTyaTalllOHHBIN
KOHTpOJb. OO11ast XapaKTepUCTUKA U TUIIbl BHYTPEHHEN
n3ossiuuu. KomObunupoBanue quanekTpukoB. CtapeHue
BHYTpEHHEH U BHelHel u3oisuuu. Koopaunanus uzonsuun
[TpodwmnakTrka N30 IUH. 3aa94 U UEIU TPOPHITAKTHKH.
Mertoabl UcnbITaHUS U30JIALUU. BBICOKOBOJIBTHBIE
UCIBITAaTEIbHbIE YCTAHOBKU BBICOKOI'O HAIPSKEHUSI.

VY CTaHOBKH JUIsl ITOJTyYEHHsI BBICOKUX ITEPEMEHHBIX U
MIOCTOSIHHBIX HanpshkeHuil. IMITylIbCHbIE HCIIBITATEIbHBIE
yCcTaHOBKH. 3MepeHune BHICOKHMX HaNpPsHKEHUH (M3MepeHue
[IApOBBIM Pa3PSIIHUKOM, U3MEPEHHE ANEKTPOCTATUYECKUM
KHJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucnoibp3oBaHueM aenuteneit) Knaccuduxarms
nepeHanpsbkeHui. ['po3oBble nepeHanpspkeHus. MoaHus Kak
MCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
napaMeTpsl MOJHUU. IHTEHCUBHOCTB IPO30BOI
nesiTenibHOCTH. BHyTpenHue nepenanpsiokenust. O01mas
XapakTepucTHKa. BoJHOBBIE mporiecchl B 00MOTKax
Tpancopmaropa. HauanbHoe pacnpenenenne Hanps>KeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBILUICS
pEeXnM, IEPEXOHBIN TTpoliecc. Pacnipenenenne HanpsKeHUs
BJI0JIb 0OMOTOK Tpex{a3Horo TpaHchopmarTopa
Knaccudukanus Mep 3aliuThl OT epeHanpsKEHH.
VYerpolicTBa 3alMTHI OT IEPEHANPSHKEHNN. 3aluTa
MOJICTAHIMI OT NPSAMBIX yJIapOB MOJHUU. 30HA 3aIUThI
MOJIHUEOTBOJOB. 30HA 3alUThI TPOCOBOT'O MOJIHUEOTBO/A.
I'po3oymopHOCTH OOBEKTOB.

BO3,Z[yI_HHBIe 1 KaOeJbHEIC JTUHUN

BO3,Z[yI_HHBIe 1 KaOeJIbHbIC
JIMHUU

OcHoBHbIe TIOHATHSA U onpenenenus. Knaccuduxanuus JIDII
IIEpEMEHHOT0 TOKa. Pa3BuTue TexHuky nepenadn O3 B XX
Beke. KoHcTpykTuBHBIE 211eMeHTHI BJI, nx Ha3HaueHue.

VYcnosus pabots! BJI (rosoneHsie 1 BETpOBbIE HATPY3KH).




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Tunsl IpOBOAOB U TPO303AIIUTHBIX TpocoB. Paciiennenue
¢a3 u ux Tpancno3unusa. KoHCTpyKIuu onop u ux
KJaccuukanus. TUITBI H30JIAUUOHHBIX KOHCTPYKLIUH.
JInnelinasa apmarypa. I'eomerpuyeckue xapakrepuctuku BJI.
[TpyunHBI U TEHACHLUS Pa3BUTHUS KaOEIbHON TEXHUKHU.
OneMeHTHbI KaOelIbHbIX JIUHUM, UX Ha3HaueHue. TemnoBas
cxema 3aMmenieHus kabens. TOkH U MOIIHOCTH, AOMYCTUMBIE
0 YCJIOBUSIM HAarpeBa U30JIIIUH KalOes B CTAllMOHAPHOM
pexume. [lytu yBenudyeHus nmpormyckaoi criocoonoctu KJI.
Krnaccudukanus u OCHOBHBIC THUITBI CUJIOBBIX KaOeJeH.
OcHoBHbIE BUJbI apMaTypbl KJI.

9. | ABroMaTH3UpOBaHHBIE HH(OPMAITMOHHO-U3MEPUTEIBHBIE CHCTEMBI KOMMEPUYECKOTO y4eTa
AIIEKTPOIHEPTUU

9.1. | ABTOMaTU3UpPOBAHHbBIE OcHOBHBIE 3371aui Kypca. ABTOMaTH3alMs yyeTa
MH(POPMAIIMOHHO- AIIEKTPOIHEPTUH - MHCTPYMEHT MOBBIIEHUS 3(pPeKTuBHOCTH

U3MEPUTEIIbHBIE CUCTEMBI
KOMMEPUYECKOIo yueTa
ANEKTPOIHEPTUU

npouecca pou3BOACTBA, IEPEau, pacpeleIcHNs U
notpebiieHus AekTposnepruu. Llenu u 3agauu, pemiaemblie
cucrteMo. I IpMHIIMIIBI TOCTPOEHHSI COBPEMEHHBIX CUCTEM
ACKYD. Tpebopanus k cucteme ACKYD, mpaBuina yuera
AIIEKTPO3HEPIrUU U MolHocTu. [IpaBuna yuera
AIIEKTPUYECKON SHEPTUU. TUIIOBBIE TEXHUYECKUE
TpeOOBaHUS K CPECTBAM aBTOMATU3ALIMU KOHTPOJISI U yueTa
anekTpo3Hepru U MoiHocTH a1 ACKY D sneprocucrem.
CocraB u TpeboBaHus K KOHCTpyKuuu. [lokazaTenu
Ha3zHaueHus. TpeOoBaHUs 10 MUTAHUIO, TPOrPAMMHOMY
00ecnevyeHnIo, yCTOHYMBOCTH K KIIMMAaTHYE€CKUM U BHELITHUM
BO3/ECUCTBUSAM, O€3011aCHOCTH, HA/IEKHOCTH,
METPOJIOTMYECKOMY 00ECTIEUEHHUIO U TEXHUUECKOMY
oOcnyxuBaHuto. Opranu3zaiys ToueK ¥ Iy yueTa
aneKTpodHepruu. OCHOBHBIE OIIPEIETICHHS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUECKOTO U
TEXHHUYECKOro yuera. L{enu ydera anekTposHepruu.
®ynkuuu u 3agaun AUMCKY D npennpusaruii cereil.
3amaun AUMC KYD ObITOBBIX TOTpeOUTENEH. ITaIbl
CO3aHMsI U BBOJA B 3KcIUTyaranuto cuctemsl ACKVYO.
[IpeanpoexktHOE 06cIenoBanue peanpusaTus. PazpaboTka
TEXHUYECKOT0 3a7jaHusl. MoiepHU3alus N3MEpPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee MpoeKTUPOBaHNE
MH(POPMALMOHHO-U3MEPHUTEIBHOTO U HH(POPMALIMOHHO-
BBIUHCIUTENLHOTO KOMIUIEKCOB. PazpaboTka 10KyMEHTOB 1O
METpOJIOTHUECKOMY obecrieueHuto. Komruiekrarus.
CrpoutenbHO-MOHTaKHBIE PaOOTHI. [lyckoHanagouHble
paboThl. OnbITHAS SKCIUTyaTalusl. Y TBep KJIeHHE TUIIA
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CPEIICTBA U3MEPEHUSI U aTTECTALMS METOAUKH BBIITOJIHEHUS
u3MepeHuil. McnblTanne Ha COOTBETCTBUE TEXHUYECKUX
TpeOoBaHUI 0ObEMHEHHOTO pbIHKa SHepruu. Ilepenaua
ABTOMATH3UPOBAHHOHN MH(POPMAIIMOHHO-U3MEPUTEITHLHON
CHUCTEMBI B IIOCTOSIHHYIO JKCILTyaTanuio M3mepenue sHeprun
Y MOILIHOCTH, IOTPEIIHOCTU U3MEPEHU. MeTobl
MU3MEpPEHHU MOUTHOCTU. IHyKIITMOHHBIN CUETYHK.
[udpossie cuetunku. [Torpemrnoctn n3mepennii. Hebanaunc
JIEKTPO3HEPIUU U MOoIHOCTU. KoMMepyeckue norepu.
CrpykTrypa u coctaB usmeputenbHoro kommiekca ACKYD
W3mepurenbHblii kanai. TpanchopmaTopsl TOKa,
TpaHcGOpMaTOPbl HAIPSYKEHUS, BTOPUYHBIE LIETIH, CUETYUKHU
IIEKTPUYECKON dHEpruu. BinsHue 31eMEHTOB Ha
METPOJIOTMUECKUE XapaKTEPUCTUKN U3MEPEHU.
HNudopmannonsslii kanan. Opranu3anus KaHaJlIoB CBS3H B
COOTBETCTBUE C UEPAPXUUECKOMN CTPYKTYPOU IIPEATIPUSITHS.
Tunsl ycTpoNCTB CBA3M M KaHAJIOB Iepeaauu AaHHbIX. X
HAJIKHOCTH U IPOITYCKHast criocoOHOCTh. TpeboBanus u k
PE3epBUPOBAHUIO KAHAJIOB CBSA3U U 0030p CYILECTBYIOLINX
pemenuii. YcrpoiictBo coopa u nepenaun nanubix (Y CIII).
Hasznauenue. TpeboBanust Kk pyHKIIMOHAIILHOMY COCTaBY,
napameTpam, XxpaHeHuto JaHHbIX [leHTp 00paboTKH JaHHBIX.
Ilepeuens pemaembix 3ama4d. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapaTHBIX CPeICTB. TeXHUYECKUE CpeicTBa
U3MEpPEHUs, XpaHeHMs], lepeiaun 1 00paboTKN MHPOpMALTUU
B cucteme L{ludpoBrie cUEeTUNKH ANEKTPOIHEPTUH.
TexHnueckue xapakTepucTuku. HacTpoeunsle nmapameTpsl.
CepBuCHBIE BO3MOKHOCTH, (PYHKIIMY U UX HACTPOMKa.
[TporpammMHoe oOecrieueHue. Y cTpoHCTBO cOopa U nepeaadu
nanHbIX (YCILJ). Texnuuecknue XapakTepUCTHKH.
Kondurypauus u Hactpoiiku. Opranuszanus LeHTpa
00paboTky AaHHbIX. TpeboBaHMs K HHPPACTPYKType U
arnapaTHOM 4acTu. Y CTPOMCTBO KAHAJIOB CBA3U Y POBHU
cOopa TaHHBIX. Y HUBEPCAIbHBIN aCUHXPOHHBINA IPEMO-
nepeaatuuk. Mutepgeiicsl. Kanansl csizsu B AUMCKYD.
CocTaB ¥ Ha3HauY€HUE IPOTPAMMHOTO KOMITJIEKCA CUCTEMBbI
ACKY?D CoctaB KOMIUIEKCa IPOrpaMMHOTO 00ecrieueHHsl.
Monaynb anMuHUCTpaTOpa cUCTEMbl. KOMMYHHUKaIIMOHHBII
Moayib. ba3a nanHbIX. Moy CyOBEKTOB phIHKA
ANEKTPOIHEPIUH U MOITHOCTH. CripaBOYHMKH. Motyin
IpOCMOTpa 1 00pabOTKHM JaHHBIX. MOayIH 3KCTIopTa-
MMIIOpTA.

10.

Peneitnas 3ammTa ¥ aBTOMaTH3aIUs SJICKTPOIHCPTCTUUCCKUX CUCTCM
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Peneiinas 3amura u
aBTOMAaTH3alMs
AIIEKTPOIHEPTETUICCKUX
CHCTEM

HaznaueHue 1 BUJIbl aBTOMaTHKU SHEPTOCUCTEM.
Haznauenwue peneliHo# 3amuThl, TpeOOBaHUS,
MPEIBSABISIEMBIE K YCTPONUCTBAM PEJICHHOMN 3aIlUThI.
OcHoBHbIE BUbI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, HA KOTOPbIE JOJKHBI
pearupoBaTh YCTPOMCTBA PEJIEMHOMN 3aIUThI. BUabI
KOPOTKHX 3aMbIKaHUi. BeKTOpHBIE AarpaMMbl TOKOB U
HaNpsDKEHUH NpH Tpexa3HbIX, IBYX(Pa3HbIX, 0THO(A3HBIX U
JBYX(a3HbIX KOPOTKUX 3aMbIKaHUN Ha 3eMJII0 B CETH C
3a3eMJICHHOM HeUTpablo. BekropHas nuarpamma
0J1HO()a3HOr 0 3aMbIKAaHUS Ha 3€MJIIO B CETH C
M30JIMPOBAHHON HeWTpanblo. Kakne n3MeHeHus napameTpoB
peKHMMa IIPU BO3HUKHOBEHUH KOPOTKHX 3aMbIKaHUM MOTYT
OBITh MCIOJIb30BaHbI JJI1 IOCTPOEHUS PEICHHON 3aIUTHI.
BekTopHbIe AMarpaMMbl TOKOB [P KOPOTKOM 3aMbBIKaHUU 32
TpaHchopMaTOPOM CO CXEMOM COeTUHEHUS 0OMOTOK
TpeyrojapHuK/3Be3/a-11. MakcumanbHast TOKOBas 3alllMTa.
Omnpenenenue napaMeTpoB cpadbaTbIBaHUS U OLIEHKA
4yBCTBUTEIbHOCTH 3alIUTHI. BapuaHThI cxem
M3MEPUTENIBHOTO OpraHa 3aluThl. MakcuMallbHas TOKOBast
3alMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HANpPsKEHUIO.
ToxoBas orceuka. TokoBas 3amura co CTylIEeHYaTOU
XapaKTEPUCTUKOW BBIACPKKM BPEMEHHU. 3alUTa OT
3aMbIKAHUH Ha 3€MJIIO B CETH C U30JUPOBAHHON HEUTPAIIBIO.
ToxoBast HallpaBJIEHHAs 3alUTa JIMHUHI 3JIEKTPOIIEpPEIaut ¢
JBYXCTOPOHHUM NuTaHueM. 90°-ast cxema BKIIOUECHHUS perie
HanpasJIeHUs1 MOIIHOCTU. TOKOBasi HanpaBJIEHHAs 3alIUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3amuTa HyJ€BOU nocienoBareabHocTu. TokoBas
3amuTa 00paTHOM MOCIE0BATEILHOCTH. 3a0UHas 3alUTa
JIUHUN dnekTponepenadn. [TpuHumn neiictsus, mapaMmeTpsl
cpabateiBanusl. [IpogonpHas nuddepennnanbHas TOKOBas
3alIuTa, IPUHLIKI AEHCTBHS, TapaMeTphl CpabaThIBaHMUS.
[TpononpHas auddepenHtnanpHas TOKOBAs 3aIlUTa JTUHUAN.
Juddepenumansao-daszHas 3ammra muHun. [lonepeunas
muddepeHManbHas TOKOBas 3aluTa, MPUHIIUIT JeHCTBYS,
cpabarteiBanus. [lonepeunas nuddepennnanbHas TOKOBast
HaIpapJI€Ha 3allliTa NapauIeIbHbIX JTUHUM.
ABTOMaTHuecKoe noBTopHoe BkiItoueHue (AlIB).
Haznauenue AIIB, TpeGoBanus, npenbssisembie K AIIB.
B03MOXHOCTH YCKOPEHHMSI IENCTBUS 3aLUTHI IPU HAINYUU
AIIB. [ToBpexxaeHus: 1 HeHOpMaJbHbIE PEKUMBI paOOTHI
Tpancpopmaropa. TpeOoBaHus, NpeabIBIsEMbIE K pelIeHHON
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3ammuTe TpaHcopmaropa. OCHOBHBIC U PE3EPBHbBIC 3aAIUTHI
Tparcdopmaropa.

11.

OKOHOMUKA B OHEPICTUKE

11.

DKOHOMMKA B SHEPIETHUKE

CoBpeMeHHbIE TEHACHIIUN Pa3BUTHSI TOTLTUBHO-
HHEPreTUYecKoro Komiuiekca KanuraiabHble BIOKEHUS B
sHepreTudeckue 00beKThl. OCHOBHBIC 1 000POTHBIEC (HOHIBI
HHEPreTUYECKUX MpeanpusaTiii. Meronsl pacuera
ce0ECTOMMOCTH Ha DHEPTEeTHUECKYIO MIPOAYKIHUIO.
Opranuzanus Tpya v 3apaOb0THOM M1aThl HA
sHepronpeAnpusaTusax. OCHOBHBIC TOJ0KEHUS METOIUKH
TE€XHUKO-3KOHOMHYECKUX PacyeTOB B SHEPreTHKE.
@DUHAHCOBBIN IUIAH SHEPTONPEATIPUSTHSL.

12.

9HeKTpI/IquKaﬂ qaCTb CTaHII

WU ¥ TIOACTAaHII

12.

DJIeKTpUYeCcKas 4acTh
CTAHIIMI U ITOACTAHIIAN

Cxewmbl asiekTpudeckux coenunenuid TOL, KOC, I'9C u
'ADC, ADC, noacranmmii. O6mas XxapakTepuCTHKA
COOCTBEHHBIX HYXK[l 3JIEKTPOCTAHIUI U TOJCTaHIHI
(Ha3HaueHue, UCTOUYHUKH, CTPYKTYpa MOTpeOUTenei).
Cxembl anekTpocHabxkeHus cooctBeHHbIX HYx1 KOC, TOL,
ADC, I'OC u noacranuuii. [Ipo1oKUTENbHBIN peXuM
paboThI 31EKTPOYCTaHOBOK. BbIOOp ceueHnii mpoBOJHUKOB.
Tepmuueckoe neiictue TokoB K3. Dnexkrpoannamuieckoe
neiictBue TokoB K3 Ha anekTpuyeckue NpoBOIHUKH U
annapatsl. PacyeTHble yci10BUs BBIOOpa MPOBOHUKOB U
anmnapatoB. BeIOOp MPOBOHUKOB U JIEKTPUUYECKUX
armnaparoB: BBIKJIKOYATEIEH, Pa3beICHUTENEH,
BBIKJIFOYATEJIEN Harpy3KH, OTAEIUTEINEH,
KOPOTKO3aMBbIKaTeJIEH, IPEIOXPAHUTEIEH, N3MEPUTEIIBbHBIX
TpaHc(hOpMaTOpOB TOKa M HanpsbkeHUs. OrpaHuYeHne TOKOB
K3. M3mepurenbHble TpaHchOpMaTOphl TOKA U HAIPSKEHUS.

13.

HepeXO,I[HLIC SJICKTPOMCXAHUYCCKHUEC TPOUCCChI

13.

IIepexonHbie
JIEKTPOMEXAHUYECKUE
IIPOLIECCHI

O6ume nousatus 06 93C u ee pexumax. OnpeaeneHue
napaMmeTpoB cxeMm 3amenienus 9IC g pacueTos.
Ornpenenenne TOKOB U MOITHOCTEN. Y CIIOBUS
cymiecTBoBaHuA pexkuMoB DIC U ycTOWUHUBOCTS. [loHATHE
JUHAMHUYECKOHW YCTOMUMUBOCTHU. Y CTOMYUBOCTD
neyxMaHHoN D9C. JlonmymieHus U ynpoueHus npu
pacuere ycTOMUMBOCTH. METO/I IOCIE10BaTENbHBIX
nHTepBanoB. Ctatuyeckas yctonunoctb DIC. JIaBuna
HaNPSDKEHUS, YCTOMYMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX M ACUHXPOHHBIX JIBUTaTENeN B
cucTeMax JIeKTpocHaOxeHus. PesynabTupytomias
YCTOMYMBOCTb. MepONpUATHS O YIIYUILICHHUIO
ycroitunBoctd D3C (1ononHUTENbHBIE). MeponpusiTHs 1o
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VIIY4IICHHIO YCTOWUUBOCTH DDC (peKUMHBIE).

14.

PacueTsl TOKOB KOPOTKHUX 3aMbIKaHHI

14.

PacueTsl TOKOB KOPOTKHX
3aMbIKaHU

OO0urue cBefeHUs 00 TEKTPOMATHUTHBIX EPEXOTHBIX
npoueccax. KopoTkue 3aMbIkaHus ¥ UX KilaccuUKaIus.
Jomymienus, npuHIMaeMbIe TIPU pacdeTe KOPOTKOTO
sambikanus (K3). [lepexomnplii mporiecce mpu Tpexda3zHom
K3 B nenu 6e3 Tpancopmaropos. [lonsatue ynapHoro Toka,
ynapHoro ko3¢ dunnenta. Meroas! onpenenenus Ta.
CxeMbI 3aMeIeHUs] TPEXOOMOTOYHBIX TPAaHCHOPMATOPOB
(ATP), TpanchopmaTOpOB ¢ pacuIeryieHHONH 0OMOTKOM
HU3IIETO HANPSHKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napameTpsl. [IpeobpazoBanus cxem 3aMeleHusl.
[TpakTHYyeckre METOABI pacueTa MepUuoANIECKON
cocrapnsitomieit Toka K3. Pacuer aelicTByromero 3HaueHus
nepuoanYecKoi cocranisitoniei Toka K3 npu yaaneHHbIx
K3. Meroa TunoBsIX KpUBBIX. HecummeTpuyHbie KOPOTKHE
3aMBIKaHUs, OCHOBHbIE MOHATHS. CXeMa 3aMelIeHuUs
psIMO, OOPAaTHOI U HYJIEBOH MOCIEI0BATEILHOCTEH.
CxeMpbl 3aMeIeHHS U TTapaMeTphbl HyJIEBOH
nocienoBarenbHoOcTH Tpanchopmaropa (ATP). Ilpumepsr Ha
COCTaBIICHUE CXEM 3aMEIICHUS HYJIEBOI
nocnenosarenbHocTu. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'pannuHbIe yCIOBUS, OCHOBHBIE COOTHOILEHHS JUIs
CUMMETPHYHBIX COCTABJISIFOIINX TOKA U HANPSKEHUS,
BEKTOpHbBIE IMarpaMMbl TOKa M HanpsbkeHus B mecte K3,
KOMIUTEKCHasi cxema 3amenienus. Oqunodasznoe K3.
['paHnyHBIE YCIIOBHSI, OCHOBHBIE COOTHOILICHUS IS
CUMMETPHYHBIX COCTABJISIFOIINX TOKA U HANPSHKEHUS,
BEKTOpHbBIE IarpaMMbl TOKa M HanpsbkeHus B mecte K3,
KOMIUIEKCHas cxema 3amenieHus. J[pyxdasnoe K3 Ha 3emito.
['pannyHBIE YCIIOBHSI, OCHOBHBIE COOTHOILIECHHS JUIs
CUMMETPHYHBIX COCTABJISIFOIINX TOKA U HANPSHKEHUS,
BEKTOpHbBIE IMarpaMMbl TOKa M HanpsbkeHus B mecte K3,
KOMIUICKCHAs CXeMa 3aMelIeHUsI.

15.

[Tepenava u pacrnpeneneHue

AIIEKTPOIHEPTUU

15.

[Tepenaua u
pacrnpeneneHue
AIIEKTPOIHEPTUHU

OO61as XxapakTepUCTHKA SJIEKTPUUECKUX CETEH.
Knaccugukarus snekTpudeckux ceteil. Maremarudeckas
MoJieJIb JIMHUY 3JeKkTpornepenayn. [1-oOpa3nas cxema
3aMEeLIEHNs BO3AYIIHOM JINHUY, €€ TapaMeTpbl: aKTUBHOE U
PEaKTUBHOE COMPOTHUBIICHUS, aKTUBHASI U eMKOCTHas
IPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMEIICHUs JIUHUI
pPa3HOro HOMUHAJIBHOTO HanpsbkeHus. [lapameTpbl cxeMbl

3aMCIICHHUA KaOeNbHOM IMHUN. PexuMHEBIC XAPAKTCPUCTUKU
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auHUH. BekTopHble AuarpaMMbl TOKOB U HAPSXKEHUH.
ITanenue nanpsokenus. llponosbHas u nonepednas
COCTaBIISIIOLIME BEKTOpa NajieHus Hanpsbkenud. [loreps
HanpspkeHus. Onpenenenre napaMeTpoB yCTaHOBUBLIETOCS
peXKUMa JIMHHUM: 110 TaHHBIM KOHIIA JIMHUU; TI0 TAaHHBIM
Hayaja JuHuu. [lapameTpbl 1 cxembl 3aMeLIEeHUS
TpaHcGOopMaTOPHOTo 000PYAOBAHUS TOHMKAIOIIUX
nojcranimii. J[ByxooMoTounsie Tpanchopmaropsl. Cxema
3aMelIeHHs, OIPEIeICHHUE €€ MapaMeTPOB MO KaTal0KHBIM
JIaHHBIM Tpancpopmaropa. OnpeeneHne noTepb MOIHOCTH
B TpaHchopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3amellieHus, onpeiesieHUe €€ apaMeTpoB.
[Toncranuu ¢ aBroTpanchopmaropamu. KOHCTpYKTHBHBIE
0COOEHHOCTH, MOILIHOCTH OOMOTOK, THIIOBasi MOILIHOCTb
aBroTpanchopmaTopa XapaKTepUCTUKHU IpaduKoB
Harpy3ku. Buapl rpadukoB Harpy3ku U MX XapaKTEPUCTUKH.
Haubonpias u Haumenbinas Harpy3ku. 1'o10Boil rpaduk
Harpy3Ku Mo MpoJ0JKUTENbHOCTH. Yneao yacoB
UCIONIb30BaHus Hanboubieil Harpy3ku THO.
[IpencraBieHue Harpy30K B PACUETHBIX CXEMax
AIIEKTPUYECKUX CETEH: CTATHYECKUMU XapaKTEPUCTUKAMU,
MOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBJICHUAMHU. PacyeTsl yCTaHOBUBILHXCS
PEXKUMOB IPOCTEMIINX IEKTPUUECKUX ceTel. 3agaun
pacueTra yCTaHOBHUBIIMXCS PEKUMOB. PacueTHble CXeMBbI
AIIEKTPUYECKUX CETeH, pacueTHasi MOLUTHOCTb MOJICTAHINH.
Pacuer pexxnma pa3oMKHYTOM ceTu MeTo10M "B JBa 3Tana'.
Pacuer pexrMa KoNbLIEBOW CETH, TOUKa MMOTOKOpa3/ea.
Oco0eHHOCTH pacueTa OJJHOPOIHOM IEKTPUUECKOM CeTH.
Omnpenenenue NoTephb AEKTPOIHEPTUU. Y CIIOBHO-
IIEPEMEHHBIE U YCIOBHO-ITOCTOSHHBIE ITIOTEPU MOILIHOCTU U
AJIIEKTPOIHEPIUH B DJIEMEHTAX MIEKTPUUECKON ceTh. Bpems
MaKCHMaJbHBIX NOTEPh. Onpeenenne 3arpar Ha
BO3MelleHHe noTepb. OCHOBBI pEeryIMpOBaHUS HAMPSKECHUS
Y KOMIIEHCALIUA PEAKTUBHOW MOIIIHOCTH B DJIEKTPUUECKUX
ceTsx. O01mas xapakTepucTUKa peXrMa HalpsDKeHU! U
cnoco0oB ero perynupoBanusi. Haubonpume padouune
HaNpsDKEHUs AJIeKTpoodopyaoBanus. TpeOoBaHUs K
KaueCcTBY HalpsbKeHUs. Perynupyromue ycTpoicTsa U ux
BIIMSTHUE HA PEKUM HaNPSKEHUMN: TeHepaTophbl
AJIEKTPOCTAHLINN, KOMIIEHCUPYIOINE YCTPONUCTBA
(CUHXpOHHBIE KOMIIEHCATOPbI, KOHJIEHCATOPHBIE OaTapeu,
CTaTUYECKHE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKH
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

NPOJIOJIBHOM KOMITCHCAIMH, PEaKTOPBI), TpaHC(HOpMaTOpHI C
peryaupyeMbiM Kodduirentom tpanchopmanuu. OueHka
JIOCTaTOYHOCTHU PETYIMPOBOYHOTO THANa30Ha
MOHIDKAIOIIETO TpaHchopMaTopa.

16.

[Tpou3BOCTBO 3IEKTPOIHEPTUU

16.

IIpousBoacTeo
NEKTPOIHEPIUH

CTpyKTYpHBIE TEXHOJIOTHYECKUE CXEMBI, IPUHIIHUITBI padoT U
ocobernnoctu KOC, TOL, I'DC, T'ADC, ADC, I'TOC.
['padvku Harpy3KH SHEPTOCUCTEM U MX pPeaTu3aius
Pa3IMYHBIMU THIIAMH 3JIEKTPOCTAHIUN.
DneKTpo0OOPYAOBAHHUE MIEKTPOCTAHIIUN U TIOJICTAHIIHIA: -
BBIKJTFOYATe TN 0aKOBbIE U MaJIOMACIISIHBIE; - 3JIeTa30BhIE,
BaKyyMHBIE, 2JIEKTpOMarHuTHbIC. BoIKiroyaTenu Harpy3Ku; -
pa3beIMHUTENN, OTACIUTENIN U KOPOTKO3aMbIKATEIIH.
CunxpoHHbIe reHepaTopsl. Turbl, napamerpbl. CucTeMbI
oxnaxaeHusi. Cuctemsl Bo30yxaenus. CuinoBbie
tpanchopmatopsl. Tumsl, napameTpbl. CuCTEMbI
oxJnaxaeHus. ABrorpanchopmaropsl. Pesxxumbl padoter AT.
TennoBoii pexum TpancpopmaropoB. TpeboBaHus K cxeMaM
PVY. Cxemsl PY paananbHOro TUIa: CXEMbI C OJHOM U C
JIBYMsI cucTeMaMu COOpHBIX MKH. CXEeMBI KOJIBIIEBOTO THIIA.
YHpOILIeHHbIE CXEMBI.

17.

OcCHOBBI J1EKTPOOE30MaCHOCTH

17.

OCHOBBI
ANEKTPOOE30MaCHOCTH

TexHuka 6€30MaCHOCTH KaK KOMIUIEKC MEp U MEPONIPUSATHUH,
oOecrieunBaroIuii 6€30MacHOCTb PaboT B
ANIEKTpOyCcTaHOBKaX. ONMacHOCTh MOPAKEHUS SIEKTPUUECKUM
TOKOM. MexaHu3Mbl JEMCTBUS IJIEKTPUUECKOTO TOKA Ha
OpraHu3M uyesoBeka. BiusHue nocToSHHOTO, TEPEMEHHOTO U
TOKOB BBICOKOH 4acTOThI. YyBCTBUTENBHOCTh OPraHU3Ma
YeJloBeKa K JEHCTBUIO AIeKTpuueckoro Toka. Iloporu
4yBCTBUTEIBHOCTH, HEOTITYCKAIOIINNA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TexHuku 0e30macHOCTH OoTpeduTeen
ANIEKTPO3HEPIrUU. DnekTpoycTtaHoBku 10 1000 BosbT,
anekTpoyctaHoBkH Beile 1000 BonbT. ['pynmsl o
3NIEKTPOOE30IIaCHOCTH MIEPCOHANIA, 00CITYKHUBAIOLIETO
AJIEKTPOYCTAaHOBKH. [[eHCTBYIOINE AIEKTPOYCTAHOBKH.
ITopaxenue yenoBeka eKTpuuecKuM TokoM. ITytn Toka
yepes Telo yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHUE K
TOKOBEAYIIMM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C TOPAKEHUEM UEIOBEKA SJIEKTPUUECKUM TOKOM.
@axTOopBl, BIAUAIOLINE HAa COIPOTHUBIIEHUE TEJIA YETIOBEKa.
Hampsixenne npukocHoBenus. [llaroBoe HanpsikeHue.
BozneicTBue 31eKTpUUecKoro o Ha OpraHu3M 4YeJIOBeKa.
IIpaBnna okazaHus NepBOM MOMOIIM IMOCTPAJABIIEMY OT
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ANIEKTpUYECKOro ToKa. MckyccTBeHHOE nbixanue. Hernpsamoit
Mmaccax cepaua. OcBoOOKIeHNE TOCTPAAABIIETO OT
JEUCTBUA JIEKTpUIecKoro Toka. [Ipunsatue Mep npotus
nanenus. [Ipusneuenue k cede BHuManus. Kareropuun
IIOMEILEHUH 110 OITACHOCTH MOPAKEHUS DIIEKTPUIECKUM
tokoM. Kareropuu pabot B anekTpoycTanoBkax. Haps.
Pacniopsbxenue. OpraHn3aliMOHHO-TEXHUYECKHE
MEpONPHUATHS 110 00ecrieueHHI0 0€30acHOTO MPOBEACHUS
paboT B 31IeKTpOyCTaHOBKAX. JIMiia, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBeACHNE paboT B AIEKTPOYCTAHOBKAX.
Opranuzanus padot no Hapsay. Jomyck 6purasl k padore.
IIpoBepka orcyrcTBHs HanpsKeHUs. [1opsaaok HaoKeHUs
MEPEHOCHBIX 3a3€MJICHUH. Y CTPOMCTBO 3a3€MIICHUH.
DIeKTpo3aluTHEIE cpeicTBa. OCHOBHBIE 3JIEKTPO3AIIUTHBIC
cpelcTBa. JJOMOIHUTENBHBIE AIEKTPO3ALIUTHBIE CPEICTBA.
Hcrionb30BaHKe 3JEKTPO3ALIUTHBIX CPEACTB B
anekTpoyctaHoBkax 10 u Bbimie 1000 BonbT. [lnakaTe! u
3HAKU. DJIEKTPOUHCTPYMEHT. JBoiiHas n30aaLus
3JIeKTpouHCTpyMeHTa. [IpaBuna 6e30nacHoi paboThl.
Hcrounnky uTaHus 3JIeKTPOMHCTpyMEHTa. Mcnbitanue
U30JIALUH, TPEOOBAaHUS K U30JSALMU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIOCHBIE BWIKHU. THUIIBI TPEAOXPAHUTEIICH.
IIpaBuna 3aMeHbI IpeNOXpaHUTENICH. JIecTHUIBI,
YCTpOMCTBO, paboTa, ucnbiTanus. Pabora Ha BeIcOTE,
MOCTKH, ITOAMOCTbS, Jieca. be3omacHsle pacCTOAHUA I
Pa3JIMYHBIX KJIACCOB HAIIPSKEHUS.

18. | DnexkTpoMexaHuKa
18. | DnekTpoMexaHuka DneKkTpuuecKue MaluHbl. Tpancgopmaropsl. PexxuMel
1. paboThI ANEKTPUYECKUX Ma-IIKH (JABUraTesb, TOPMO3,

reHepaTop); Mpeodpa3zoBaHKEe SHEPTUU B ITHX PEXKHUMAX.
KoHcTpykuus u npuHIun aedcTBus TpaHchopmaropa.
Pabota TpanchopmaTopa npu X0JI0CTOM XOJ€ U O[T
Harpy3koi (ko3¢ dunnent Tpanchopmanuy, OCHOBHbIE
ypaBHeHHs1). OCHOBHBIE YpaBHEHUS U CX€-Mbl 3aMeEIEeHUS
Tpancopmaropa. HomuHanbHoe HanpsikeHne KOPOTKOTO
3aMBIKaHUs, ero BbI-00p. ONBITHOE OIpe/iesIeHIe
[apaMeTpPOB CXEMbI 3aMEIIEHUS 10 Pe3yabTaTaM ONBITOB
XOJIOCTOTO X0/1a ¥ KOPOTKOro 3amblkaHUsl. VI3MeHeHne
HanpspKeHUs TpaHcopmaropa mpu U3MEHEHUH €ro
Harpy3ku. CriocoObl ¥ CXeMbl PEryJIMPOBAHUS HAMIPSKEHUS
Tparnc@opmaTtopa. CXeMbl U IPyMIbl COEAUHEHUS OOMOTOK.
[TapannensHas pabota. HecummeTpuuHas Harpyska.
Astotpanchopmatop. Pabora tpanchopmaTtopa B
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HECHMMETPUYHBIX U NIEPEXOAHBIX IpoLeccax. ACUHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHLAIL JE€HCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenéuusie u
COCPEIOTOUCHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KpPYroBOT'O Bpa-IAOIIErocs moiisi B Tpex(das3HbIX 0OMOTKaX.
Psin cunxponnsix ckopocteil. [IpuBenenne pabouero
rporiecca aCHHXPOHHOM MamHbI (AM) k pabodemy
nporieccy Tpanchopmaropa. OCHOBHBIE YPaBHEHUS U CXEMBI
3amenienus npuBeneHHo AM. [lapameTpbl cxeMbl
3amenieHuss AM, ux pu3u4ecKuii CMBICIL.
DNEeKTPOMarHUTHbIA MOMEHT U MEXaHUYECKUE
xapaktepucTiki AJl. OcoOble TOUKH XapaKTePUCTUKH.
VYcnoBust ycroituuBoii pabotel Al TpebGoBaHMsI K TyCKOBBIM
CBOICTBaM U criocoObI mycka AJl. YiydiieHue mycKoBbIX
cBoiictB AJ]. CriocoObl perynupoBaHus CKOPOCTH.
CunxpoHHble MaMHbl. KOHCTpYKIIMS ¥ IPUHLIMIT AEHUCTBUS
CHHXPOHHOM MalIMHbl. MarHUTHOE MOJI€ CUHXPOHHOTO
redepatopa (CI') npu Harpyske. Peakius sikopst. OcHOBHbIE
YPaBHEHUS U BEKTOPHBIE IMArpaMMbl CHHXPOHHOM MAaIlIMHbI
(CM). ITapametpsi CI' B ycTaHOBUBIIIEMCS PEKUME.
OcCHOBHbIE XapaKTepUCTUKU aBTOHOMHOTO CI'.
[Tapannensuas padora CI' ¢ ceThlo, CIIOCOOBI U YCIIOBUS
CUHXPOHM3ALMH. Y PaBHEHMSI 2JIEKTPOMAarHUTHON MOIITHOCTH
Y MOMEHTa. YTIi0Bble XapakTepuctuku CM, cratnueckas
ycroifunBocTh. U-00pa3Hble XapaKTePUCTUKU

19. | DyeKTpOIHEPTETUICCKUE CHCTEMBI H CETH
19. | DnekTposHepreTnIecKre TexXHUKO-IKOHOMUYECKHE OCHOBBI TPOCKTUPOBAHUS
1. | cucremsl u ceTH aneKkTpudeckux cereil. OCHOBHBIE 33a/1a4M MPOCKTHUPOBAHUS

ANEKTPUYECKUX ceTell. KanuranbHble BI0KEHUS HA
COOPYKEHHE BO3IYIIHBIX U KaOEIbHBIX JTMHHM.
KanuranbHbie BIOXKEHHS HA COOPYKEHUE TTOHMKAIOIITIX
nojcTaHImil. 31epXKKu Ha aMOPTU3ALIMIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIICHCAITUIO MOTEPH JIEKTPOIHEPTUH B
cetu. [ToHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
kod(urmenta 3¢ HEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Kaue€CTBE KpUTEPUS
skoHOMUYeCcKOH dpdhexTuBHOCTH. Kitaccudukarmms
noTpeduTeNel Mo CTeNeHn HAAC)KHOCTH IEKTPOCHAOKEHUSI.
OrnpesienieHre BEpOSTHOTO yiepOa oT repepbiBa
aneKTpocHaOxkeHwusl. bamaHckl MOIIHOCTEH B
ANIEKTpOIHEpreTHIeckon cucreme. CocTaBIsrONIe OaTaHCOB
AKTHUBHOM M peaKTUBHOI MOILHOCTH B
AIEKTPOIHEPTETHUCCKUX CUCTEMAaX U PAOHHBIX CETSIX.
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BersiBiieHre He00X0AMMOCTH YCTAHOBKHU JOIOTHUTEIIBHBIX
HMCTOYHHMKOB PEAKTUBHON MOIIHOCTU. McTOUHMKHM
PEaKTUBHOM MOIIHOCTH B 2JICKTPUYECKHUX CUCTEMAX, UX
TEXHUYECKHE U SKOHOMUYECKUE XapaKTEPUCTUKU. BrIOOD
MOIIHOCTH Y THIIAa KOMIIEHCUPYIOLIUX YCTPOUCTB I10
YCIIOBUSIM OallaHCa PEaKTUBHOW MOIITHOCTHU B DJIEKTPUIECCKOU
cetd. [IpuHIMUIIBI PKOHOMUYECKOTO Pa3MELICHUS
KOMIICHCUPYIOIIUX YCTPOUCTB Ha MOJCTAHIIUAX ceTh. BrIOOp
OCHOBHBIX I1aPAMETPOB JIEKTPUUECKUX CETEU IIPH
npoekTrupoBaHuU. OCHOBHbIE TUIIBI KOHPUTYpaLUl CXEM
IEKTPUUYECKUX CETEN U UX KaUECTBEHHBIE XapaKTEPUCTHKHU.
Bb100p HOMUHAITEHOTO HAMPSKEHUST YIaCTKOB CeTU. BrIOOD
YCTQHOBJIEHHOM MOIIIHOCTU TPAaHC(OPMATOPOB
MTOHMKAIOIIUX MMOJCTAHIUI: SJKOHOMUYECKOE KOJIMYECTBO U
HOMUHAJIbHBIE MOLTHOCTH TPaHC(HOPMATOPOB, TEXHUYECKHE
OTpaHUYEHUs, JOIYCTUMBIE NIEPErPY3KU B PA3JIMUHBIX
pexxumax. Beibop cxem pacrpeaesuTeNbHbIX YCTPOUCTB
MOHMKAOLIUX MMoAcTaHIUi BpiOOp MPOBOAOB BO3YIIHBIX
JMHUN ¥ CEYeHUH TOKOBEYLINX KU KaOemeu:
SKOHOMHUYECKHE MTapaMeTPbl, TEXHUYECKUE OTPAaHUYCHUS,
JIOITyCTUMBIE MIEPErpy3KH B pabouuX pexumax. AJIropuTm
BbIOOPA ONTHMAJILHOTO BapUaHTa CXEMBI CETH.

20.

TeOpeTI/I‘lCCKI/IC OCHOBBI 2JICKTPOTCXHUKU

20.

TeopeTnyeckue OCHOBBI
DIIEKTPOTEXHUKHU

HauanwsHbie cBeneHNs 00 3NeKTpoMarHuTHOM Tofie. OO0riue
MIOJIO’KEHHUS ANIEKTPOHHON TEOPUH. DIIEKTPOMAarHUTHOE TIOJIE.
Onektpuyeckue saBieHus. OCHOBHbIE XapaKTEPUCTUKH
AIEKTPUUECKOTO T0Jis1. MarHuTHbIe siBieHus1. OCHOBHBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJIA. DJIEKTPOMarHuTHas
uHAYKIMA. OCHOBHBIE TIOHSATHUS TEOPUU DICKTPUIECKUX U
MarHUTHBIX LENen. DIEKTPUUECKOE COMPOTUBIICHUE.
JlunelHbIe 1IeNU MOCTOSIHHOTO TOKA. DJIEMEHTHI IeTnei
MOCTOSIHHOTO TOKa. MeTo/bl pacyeTra 1enei NoCTOSHHOTO
TOKa. DKBUBAJIEHTHBIE IPEOOpPa30BaHuUs B LEMAX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH OMa. "dopmyra
paszopoca". Teopema kommeHcaruu. 3akonsl Kupxroda.
Metoa KOHTYpPHBIX TOKOB. METO]T y3710BBIX TOTEHI[UAIOB.
[TpuHIIMTT HATTO)KEHU U METOJI HAJIOKEHHS. Y paBHEHUE
OanmaHca aKTHBHBIX MOITHOCTEH. MeTo/1 SKBHBAJIGHTHOTO
reneparopa. [lepenaya sHeprum OT akTUBHOTO
JBYXITIOJIFOCHHUKA K TTacCUBHOMY. Pacder onHOo(a3HbBIX Lemnei
CHHYCOMJIAJTLHOTO TOKa. OCHOBHBIE DJIEMEHTHI, TIOHATUS U
yYpaBHEHUS LIETIe CUHYCOMAAIBHOTO TOKa. KoMmiekcHBIiM
METOJI pacyeTa, BEKTOpHBIC quarpaMMbl. KoMrekcHast
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MOIIHOCTb. Y paBHeHHE OajlaHca MolTHocTel. Pe3oHaHc B
aneKTpudeckoi nenu. Komnencanus peakTuBHOU
MorrHocTd. PacueT 3¢ dexkTuBHOCTH Mcnonb3oBaHus KV,
Pacuer neneii ¢ MHIYKTUBHO-CBSI3aHHBIMU 3JIEMEHTAMMU.
Jlunetinbiii Tpanchopmarop. TpexdasHbie 1ienu
nepeMeHHOTro Toka. Pacuer TpexdasHbIxX nene npu
coeIMHEHUH (a3 Harpy3Ku "3Be3aa" sl 4eThIPEXIPOBOHON
cucteMsbl. PacueT Tpex¢a3HbIx 1emnei npu coequHeHnu ¢a3
Harpy3ku "3Be3qa" i TpeXMpOBOIHON CUCTEMBI.
V3mepenne MOITHOCTHU TpeXda3HOM MeTH.

AHHOTanuu pabouux nporpamMm JUCLUIUIMH (MOJyJieil) peicTaBiIeHbl B IpuiiokeHuu b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nudopmanus o0 mpakTHYECKOW TMOATOTOBKE B CTPYKTYpE  JAOIMOJHUTEIBHON
00pa30BaTeNLHON MPOTrPaMMEI PECTABIICHA B TIPUIIOKEHUE B.

B pamkax ywyeOHOro IulaHa JIONOJIHUTENbHOM 0Opa3oBaTENbHOM  MPOrpaMMbl
UCHOJB3YIOTCS TPaJUIMOHHbIE OOpa30BaTeNbHbIE TEXHOJOTMHM, a TakKXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, TPEJCTABICHHBIE B TA0M. 5.

Tabnuua 5
XapakTepucTuka 00pa3oBaTeNbHON TEXHOJIOTUU
HaumenoBanue Kpartkas xapakrepuctrka
PacuetHo- Kypcogas paboTa 1o mpoeKTUpOBaHUIO TJIABHON CXEMbI AJIEKTPUUECKUX

rpaduueckas paboTa | COeTUHEHUN PIEKTPOCTAHIUH (ITOJACTAHIIUHN ) UCXOS U3 3aJaHHBIX
YCJIOBHH M PEKUMOB PabOTHI

Juckyccus Jluckyccus o TeMaTukaM AMCLUUIUIMH MPOrpaMMbl IPpogecCuOHaIbHON
MEPETOATrOTOBKU

Pemenue 3amau Pemenue npodunbHBIX 33134 110 TEMAaTHKE COOTBETCTBYIOIIETO
nperMera

PacuetHoe 3aganne | BeimonaHeHHe pacueTHBIX 3aJaHUi 110 TEMATUKE COOTBETCTBYIOIIETO
nperMera

5. OONEHOYHBIE U METOAUYECKHUE MATEPHAJIBI 1JI1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYYEHMUSA

5.1. Tekyumuii KOHTPOJIb

Texkymuii KOHTPOJIb IPOBOJUTCS B COOTBETCTBHUU C XAPAKTEPUCTHKAMU KOHTPOJIBHBIX
3agaHuii U npenactasieH B Tabnure 1 npunosxenus I




5.2. [IpomeskyTOUYHAS aTTeCTALMS

[TpomesxyTouHas aTTecTanus 1o MporpaMme MpoBOAMUTCS B (hopMe 3adera, IK3aMeHa WU
OoTYeTa O CTAKUPOBKE B COOTBETCTBHHM C YYE€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasiena B Tabnuue 2 npunoxxenus I

5.3. Urorosasi arrectanus
HTorosas aTrecTanus 1o nporpamme npoBOAUTCS B (OPME UMo2080t ammecmayuoHHOU
pabomul. XapaKTEepUCTHKA 3a/IaHuI npeacTaBieHa Tabmuue 3 npunoxerus .

5.4. HezaBuCcHMBIH KOHTPOJIb Ka4ecTBa 00yueHH sl
[lopsimox  He3aBUCMMOM  OLIEHKM KadyecTBa JOINOJHUTENbHOM  00pa3oBaTelbHOM
IIPOrpaMMbI NIPEACTaBIIEH B IPUI0oKeHuu .

6. OPTAHUBALHMOHHO-IIEJAI'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YuyeOHo-MeToqMYecKoe U MHGOPMALMOHHOE o0ecnieYeHue

a) mutepatrypa HTb MOU:

1. ABTOMaTu3anus 3MEKTPOIHEPIreTUUYECKUX CHCTEM : YueOHoe mocoOue AJisi BY30B IO
CHEIHAIbHOCTH " ABTOMaTHYECKOE yIpaBJIeHHE ANEKTPOIHEPreTUUECKUMU
cucremamu","DnerposHepreruueckue cucreMsl U cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL
Mopo3kuH . — M. : DHeproatomm3aar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .;

2. ABTOMaTuKa 3JEKTPOIHEPreTHUECKUX CHUCTEM : YyeOHoe mocobue A BY30B IO
CHenuanbHOCTH "ABTOMATH3aIUs MIPOU3BOJICTBA U pacmpeeneHus nekrposnepruu” / Pen. B.
JI. Kozuc, H. U. OBuapenko . — M. : Dueprousnar, 1981 . — 480 c.;

3. becnanos, B. fI. DnexkTpuueckue MalmMHbBI : Y4eOHUK AT BY30B IO HaIPaBJICHHUIO
"OnexkTposnepreruka u anekrporexuuka" / B. . becmamos, H. ®. Kortenenen . — 4-e
u3n.,mepepad. u gom . — M. : Akanmemus, 2013 . — 320 c. — (Boicmee npodeccuonambHOe
obpaszoBanue . bakanmaspuar) . - ISBN 978-5-7695-8497-8 ;

4. Benukos, B. A. Ilepexoanble 31€KTPOMEXaHUUYECKHE MPOLECCH B JJIEKTPHUUECKUX
CUCTEeMaX : YU4eOHHK JIJIS DJICKTPOIHEPTETUUYECKUX CIieluanbHOCTel By30B / B. A. Benukos . — 2-
e u3., mepepad. u gon . — M. : Beicmas mkona, 1970 . — 472 c.;

5. Bonpaek, A. WM. DnekTtpudeckne MallvHbl. BBeneHUe B 31€KTpOMEXaHUKY. MalnHbl
MOCTOSSHHOTO TOKa ©  TpaHcopMmMaTopsl : YYEeOHUK [UIsi BY30B 1O HAIMpPaBICHUIO
"DJIEKTPOTEXHUKA, IEKTPOMEXaHUKA U JIEKTpoTexHoysoruu" u "DnekrposHepretuka" / A. H.
Bonbaek, B. B. [Tonos . — CII6. : TTutep, 2007 . — 320 c. — (Yuebnuk ais By30B) . - ISBN 5-469-
01380-4 ;

6. Upenpumk, B. W. Dnekrpuyeckue CUCTEMBI H CETH : Y4YEOHHK  JUIS
AJIEKTPOIHEPTeTHIECKUX crienuanbHoctelt / B. Y. Unenpunk . — 2-e u3g., crep., nepened. ¢ u3l.
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MPOMBILUIEHHBIX MNpeAnpusITHii u ycrtaHoBok", M3narensctBo: "lupekr-Menua", Mocksa,
bepnun, 2014 - (337 c.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. T'epacumoBa B.T'.- "Dnekrporexnuueckuii cnpaBounuk: B 4 1. T. 3. IIpousBoactso,
repeaayda u pacupeneiacHue aekTpuaeckoit sueprun'', M3marenscto: "MOUN", Mocksa, 2017
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Mocksa, 2019
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WznarensctBo: "Jlanw", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

9. CokonoBa M.B.- "Dnekrpodusznyeckre OCHOBBI TEXHHKH BBICOKHX HaIpsOKEHHH",
WzparensctBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;
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B) ucnosb3yembie DbC:

He npedycmompeno

6.2. KagpoBoe o0ecrieuenune

Jis  peanu3zanuu  JOTOJHUTEIBHOW 00pa30BaTeNIbHON MpOrpamMMmbl PHUBIIEKAIOTCS
MperoiaBaTeNld U3 YMCla MTATHBIX Hay4YHO-Tieqarornyeckux padornukos ®I'bOY BO «HUY
«MDOW» wm nuna, npeacTaBUTENM paboTojaTene WM o0ObeAUHEHUH paboToHaTeINICH.
Wudopmanms o KagpoBoM oOeCHeueHHH JOTIOJTHUTENBHOM 00pa3oBaTeNbHON MPOTPAMMBI
NpeAcTaBieHa B IpujioxkeHuu /1.

CBeneHuss O  PYKOBOAWTENE  JOMOJHUTEIBHOM  0Opa3oBaTeNbHOM  IPOrpaMMBI
MpeACTaBieHbI B Ipuioxenue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacder OOOCHOBAaHMS CTOMMOCTH IO  JOIOJIHUTEIbHON
o0pa3oBaTeNpHON IPOrpaMMe MpecTaBiIeHbl B mpuioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIIyllIaTesel
WIM 3aKa34YMKOB, IO HAINpaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHue. B kauecTBe 3aka3unka
MOTYT BBICTYHaTh paboTodaTenu, yHUBEpPCUTETHl (B ToMm umcie MOU), rocymapcTBEeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTEIbHOIO PHIHKA.

6.4. MatepuajibHO-TEXHHYECKOE 0O0ecredeHue

MatepuraabHO-TEXHUYECKUE YCIIOBUS peaju3allii JOMOJIHUTEIbHONH 00pa3oBaTEIbHON
IporpaMMsl npezactasieHsl B [Ipunoxennn 3.

Kanennapueiii rpaguk ydeOHOro mporiecca paspabaThiBaeTCsl ¢ yuyeTOM TpeOOBaHHMM K
KauecTBYy OCBOEHMs U 1o 3ampocam oOyudaromuxcsi (IIpunoxenue WN). Pacnucanue 3anaruit
pa3pabaTbIBaeTCs Ha KAKAYIO pealln3yeMylo IpOorpaMMmy.

JIMCT U3BMEHEHU (AKTYAJIM3ALIAN)
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