MuUHHCTEPCTBO HAYKHU
U BbIcIIero oopasopanusi P®
®I'OY BO «HNRY «MIUN»
HNHCeTUTYT ANCTAHIIMOHHOTO
U 0NOJIHUTEJIHLHOT0 00pa3oBaHus

Ll

MAAO
N

YTBEPXJAIO:
Z[I/IpeKTop naa0
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
- é Bnageneyu | LUwnHauHa T.A.
* Mol ¢ Woentnguratop | RA0ad64b2-5hindinaTA-e12224c9 T.A. Iugnuga
(TToamuCH) (pacmmdpoBKa MOIIHCH)

JOINIOJIHUTEJIBHASA OBPA30BATEJIBHAS ITPOI'PAMMA

HaunmenoBanue
MPOrpamMMbl

dopma o0yueHust

BbiiaBaemblii JOKYMEHT

HoBast kBanupuxanus

Hentp 10

3aM. HadaJIbHUKA
OoAIlo

npogeccuonanbHoil nepenoozomosKu

Peneitnas 3alliyTa U aBTOMAaTU3alug 3JICKTPOIHCPICTUYCCKHUX
CHCTEM

3a04Hast
JUTIIOM O TTPO(ECCHOHATEHON TIEPENOATOTOBKE
paboTHUK B cdepe IMEKTPOIHEPTETUKH U ANEKTPOTEXHUKU

Kadenpa "TexHuku u 31eKTpoPU3NKU BHICOKMX HANPsKEHUN"

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeegeHus o Bnagensue L3N M3K H'H.

Bnageney, Cenvsepctos H. M.
WaeHTudHKaTop Rf19596d9-SeliverstovND-39ee0b7

CenuBepcToB

Haganeauk OJII1O

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeegeHus o Bnagensue L3N M3K H'H.

Bnageney, Cenvsepctos H. M.
WaeHTudHKaTop Rf19596d9-SeliverstovND-39ee0b7

CenuBepcToB

Havansauk ®/10

MoanucaHo aNeKTPOHHO| noagnucbio $TEOY BO «HUY «M3U»
CeegeHua o snagensbue L3N M3
Bnageney Manwy H.B.
Wnentuduratop R13696f6e-MalichNV-45fe3095

H.B. Mannu

PykoBogutens TOBH

MoanucaHo aNeKTPOHHO| noagnucbio $TEOY BO «HUY «M3U»
CeegeHua o snagensbue L3N M3
Bnageney Koeanee [.W.
WaeHTudnkatop R09bc37b9-KovalevDmI-bf54ceal

J.1. KoBanen

PykoBoauTens
o0Opa3oBaTenbHON
IPOTpaMMBbI

E Mal ¢ WUnentnduratop

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
Ceegenva o snagensue UM M3K
Bnageney Koeanee [.W.
R0O9bc37b9-KovalevDml-bf54ceal

J.W. KoBaies

MockBa






1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ilean: .IOArOTOBKA CHELUAIMCTOB IIyTeM (OPMHPOBAHUS HOBBIX HPO(ECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIs AEATENbHOCTH B cdepe «IIeKTpOIHEpreTuKa M
ANEeKTpoTeXHuKa» mpoduns "PeneitHas 3ammuTa W aBTOMaTU3alUs DJIEKTPOIHEPreTHUECKHUX
cucreM" ¢ mpucBoeHMeM KBanmu(pukauuum "PaGoTHMK B cdepe DIIEKTPOIHEPTeTUKH H
BJIEKTPOTEXHUKHU".

[Iporpamma sBIIsIeTCS MPEEMCTBEHHOM K OCHOBHOM 00pa3oBaTENbHOW IMPOrpaMMe BBICIIETO
oOpazoBanus HanpasieHus ToAroToBKH 13.03.02 «DneKTpoIHEPreTHKA U AIEKTPOTEXHUKAY.

IIporpamma cocTaBiieHa B COOTBETCTBHU:

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM  BBICIIETO
oOpa3oBaHus MO HampaBieHHIO MoAroToBkH 13.03.02 DiexTposHepreTHKa U ANEKTPOTEXHUKA,
YTBEPKACHHBIM MpuKkazoM MwuHOOpHayku oT 28.02.2018 1. No 144, 3aperucTpupOBaHHBIM B
Muntocre Poccun 22.03.2018 1. Ne 50467.

- ¢ Ipodeccnonambubiv  cranmaptom 20.032  «PaboTHUK TIO  OOCITY>KWBAHHIO
000pyJOBaHUS MOJCTAHLUN 3JIEKTPUUYECKUX CeTei», YTBEPXAECHHBIM IpUKa30oM MHUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanubiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
YPOBEHb KBaJIHpUKaLuu 6.

- ¢ [IpodeccronansupiM crangaptom 20.003 «PaGoTHUK 1O SKCILTyaTalliu YCTPOUCTB U
KOMILJIEKCOB peneiHoit 3aLUTHI u aBTOMaTHUKH TUIPO3JICKTPOCTAHIMH /
TUIPOAKKYMYJIUPYIOIIMX 3JIEKTPOCTAHLUNY», YTBEPKACHHBbIM NpukazoM Muntpyna 18.03.2021
r. Ne 132mn, 3apeructpupoBanHbiM B Muntocte Poccum 30.04.2021 r. Ne 63325, ypoBeHb
KBaJMHUKAIHU 7.

- ¢ [Ipodeccuonanbubim ctanaaptoM 20.034 (3ameneH) «PabOTHUK 10 0OCITY)KHUBAHHUIO U
PEMOHTY O0OpyIOBaHHUS pelIeHONM 3alUThl U aBTOMATUKHM JJEKTPUYECKUX  CETei»,
YTBEPXKACHHBIM IpukazoM Muntpyna 29.06.2017 r. Ne 524H, 3apeructpupoBaHHsiM B MuHIOCTE
Poccun 29.08.2017 1. Ne 48011, ypoBens kBanudukaruu 6.

- ¢ IIpodpeccuonansusiMm crangaptoM 20.041  «PaGoTHUK 1O  ONEpaTUBHO-
TEXHOJIOTUYECKOMY YIPABJIEHUIO B JJIEKTPUYECKUX CETAX», YTBEP)KIECHHBIM IPHUKA30M
Muntpyna 14.05.2019 1. Ne 3271, 3apeructpupoBanHbiM B Muntocte Poccun 16.07.2019 r. Ne
55292, ypoBeHb KBaIupUKauu 6.

®opma peanusanum: odyderre B MOU.
®opma o0yuyeHHs: 3a09HasL.

Pexum 3aHaTHI:

Pacnmcanue 3aHATHH 1O JOMOJHUTEIBHON 00pa3oBaTeNbHON MMporpaMMme MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymmbl. KOHKpeTHBIE TaThl TPOBEICHUS 3aHATHIA
yKa3bIBaIOTCS B JOTOBOPE HA OKa3aHHE 00pa3oBaTeNbHbIX yCIyr. JJaHHbIE paciCcaHus XpaHATCS
B DJIEKTPOHHOH CHCTEME ydeTa XoJa pealM3alliil MporpaMMbl Npu ee Hanmuuuu. [Ipu mrobom
rpaduke 3aHATHI yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HeNENI0, BKIIOYAs
BCE BUJIbI ayIUTOPHON U BHEAYIUTOPHOM (CaMOCTOSTENIbHOMN) yueOHOM paboThI CirymIaTess.

TpeOoBaHMsI K YPOBHIO MOATOTOBKH CJyliaTrejs, Heo0OXOAMMbIe IJS1 OCBOCHHS
NpOrpamMMbl: JIMIA, KETAIOIINEe OCBOWTH JOTOJTHHUTEIHHYIO 00pa30BaTeNbHYIO MPOrPAMMY,



JIOJDKHBI MMETh WJIM MONTy4aTh BhICIIEE WM cpeaHee mpodeccuoHansHoe oOpa3oBanue. Hanmnune
YKa3aHHOTO O00pa30BaHUs JOJDKHO MOATBEPHKIATHCS JTOKYMEHTOM TOCYAapCTBEHHOTO WM
YCTaHOBJICHHOTO 00pa3lia, WK aKaIeMUYECKOH CIIPaBKOW O MPOX0XKICHUN 00yYCHHUS.

BoiiaBaeMblii JOKYMEHT: IIPH YCIICITHOM POXOKICHUN IPOTPAMMBbI U C[aue UTOTOBOM
aTTeCTAIllMd BBIIACTCA JHUILUIOM O TNPO(ECCHOHAIBLHON MEPENOArOTOBKE YCTAHOBJICHHOTO
oOpa3ia.

Cpok 1eiiCTBUS UTOTOBBIX IOKYMEHTOB

Cpok JeiicTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE MPaBUII IO padoTe
C TepcoHAIOM B cdepe ACATeNbHOCTH JAaHHOH NpOTrpaMMbl, YCTaHABJIMBAETCS HAa OCHOBE
COJIep>KaHusl IPOrpaMMBbI U COCTABIISET (B rojiax): 6€CCpOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. KomnereHuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
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 ONTUMAJIBHOTO CIOCO0A WX PEIICHUsI, HCXOAS U3 JICHCTBYIOIINUX
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

20.034 (3ameneH) «PaboTHUK 11O 0OCTY)KHBAHHUIO U PEMOHTY 000PYIOBaHUS PEICHHON
3aIIUTHI 1 ABTOMATHUKH DICKTPUUECKUX CETE)

[1K-839-3amenen/B/01.3/1 | TpynoBsie neiicTBus:

CIOCOOEH OCYIIECTBIIATD - Hanecenue na yctpolictBa P3A u onepaTuBHbBIE 3JEMEHTHI
MOJITOTOBKY K HaJIUCeH, YyKa3blBAIOIIMX MX HAa3HAYeHHE B COOTBETCTBUHU C
BBIITOJIHCHHIO IMPOCTBIX JAUCIICTYCPCKUMHU HAUMCHOBAHHUAMMU

paloT 10 TEXHUYECKOMY - IlogroroBka HEOOXOAMMON AOKYMEHTAL[MM JJsl BBINOJIHEHUS
00CITy’KMBaHHIO U IPOCTBIX PabOT IO TEXHUYECKOMY OOCIYXKUBAaHUIO U PEMOHTY

peMoHTy yctpoiictB P3A | yctpoiicTtB P3A;
- CocTaBjeHHE ICKU30B, CXEM, YEPTEKEN CIOKHBIX JAETaeH.

YMeHus:

- OcBauBaTh HOBBIE yCTPOWCTBA U KOMIUIEKCHl P3A mo mepe ux
BHEJPEHUS;

- PaboTaTth ¢ KOMIUIEKTHBIMU HCIIBITATEIIbHBIMUA YCTPOMCTBAMHU
JUISI IPOBEPKHU 3aILUT U aBTOMATHKU;

- IlpumeHaTp  ceTeBble  KOMIIBIOTEPHBIE  TEXHOJIOTHH,
CTaHJapTHBIE O(UCHBIE IPIIIOKEHHS HAa YPOBHE ITOJIb30BATEIIS;

- HactrpauBarts npocteie ycTpoiictBa P3A;

- Oxa3bIBaTh IEPBYIO IOMOIIb IPHU HECYACTHBIX Cllydasx Ha
MIPOU3BO/JICTBE.




3HaHUS:

- Cenenust 00 ycrpoiictBax P3A, nmpuMmeHseMbIXx Ha 00BbEKTax
AIIEKTPO3HEPI€TUKY;

- Ilopsmox  BblmonHeHuss  pabOT MO  TEXHUYECKOMY
00CIyKUBAaHUIO U PEMOHTY IIPOCTBIX YCTPOHCTB P3A;

- OCHOBBI METPOJIOTHH;

- Haznauenue u TpeboBaHus K yCTPOHCTBAM MPOTHBOABAPUITHOMN
ABTOMATHUKH;

- Ha3nauenue wu TpebOBaHHMA K YCTPOHCTBAM CETEBOM
ABTOMATHUKH;

- O6mwme npuHImIE noctpoeHus cetu 0,4 - 110 kB;

- [IpaBuiia yCTpoOHCTBA 3JEKTPOYCTAHOBOK;

- [IpaBuia TEXHUYECKON 3KCIUTyaTalluH 3JICKTPUYECKUX CTAaHLIUN
u cerell Poccuiickoit @eaepannu B 4actu yecTporcTB P3A;

- HCTpYKIIMHU IO OKa3aHMIO NEPBOM ITOMOILM IPU HECYACTHBIX
ClIy4asix Ha IPOU3BOJICTBE;

- SIBneHuE AIEKTPOMArHuTHOW MHAYKIIMY U MAarHUTHBIE LIETIHN;

- Ha3znauenue u TpeOGoBaHuUs K IPOCTHIM YCTPOMCTBAM peleiHON
3aIUTHL;

- MHCTpyK1IMK 10 TpOBEpKe U3MEPUTEIBHBIX TPAaHCPOPMATOPOB;
- DJIEKTPUYECKHE LIEMIU TTOCTOSIHHOIO U IIEPEMEHHOTr0 TOKa;

- IlpuHUMNUANBHBIE CXEMbl JUCTAHLUMOHHOTO YIPaBJICHUS H
CUTHAJIM3allMU NIPUBOJIaMU BBICOKOBOJIBTHBIX BbIKItOUareneit 0,4
- 35 kB;

- YcnoBus CENEKTUBHOCTH JICHCTBHS 3alIUTHBIX YCTPOMCTB;

- Buzibl noBpex1eHUH B 3JIEKTPOTEXHUYECKUX YCTAaHOBKAX;

- Texnnueckue XapaKTepUCTUKU 00CITy’KMBaeMOro
00opynoBaHus;

- OCHOBBI AMEKTPOHUKHU U MOJTYIPOBOAHUKOBON TEXHUKH;

- DnexkTpou3MepHUTeNIbHble  MPHOOPBI U 3JIEKTPUYECKUE

HU3MEpCHUS;
- OOmme cBemeHus 00 MCTOYHHMKAX M CXE€Max ITHUTaHHUSA
OHCpaTI/IBHOFO TOKa, HpI/IMeHHCMBIX Ha 06’BCKT3X
AIIEKTPOIHEPTETUKH,

- KoncTpykunoHnusie 0COOEHHOCTH u 3allUTHBIE

XapaKTEPUCTHKHU NPUMEHSAEMBIX YCTPOHCTB P3A;

- OcHOBbI MaTemMaTuku (apupMeTuka, 3MeMeHTapHas ajnredpa u
reOMeTpHs, TEOpUs DSJIEMEHTapHBIX (YHKIMA U 3IEMEHTHI
aHajam3a);

- OCHOBBI ME€XaHUKHU, PU3UKH;

- OCHOBBI SHEPTETHKH, SJIEKTPOTEXHUKH U FIEKTPOABTOMATUKH;
- Hasnauenme u npuHIMO  JEHCTBUS  U3MEPHUTEIBHBIX
TpanchopmMaTopoB;

- IlpaBuna OGe3omacHocTH TpU paboOTe C HHCTPYMEHTOM H
MIPUCTIOCOOICHUSIMH;

- [IpaBusa TexHUYECKOro 00cayKuBaHus ycTpoicTs P3A.




20.032 «PaboTHUK 110 00CITY>KUBAHUIO 00OPYIOBAHUS MOACTAHIIUN DICKTPUICCKUX CETEiI»

I1K-828/G/01.5/1
CIOCOOEH OCYIIECTBISATh
MOHHUTOPHUHT
TEXHUYECKOTO COCTOSTHUS
o0opyoBaHUs
MOJCTaHLIN I
AJIEKTPHUYECKUX CeTeH

TpynoBbie 1eUCTBUA:

- IlpoBeneHne BBIOOPOUYHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTpPOB O00OpY/IOBaHMS TOJCTAHIMKN JIICKTPHUECKUX CETEH,
OLICHKAa KadecTBa pabOT 1Mo OOCITYy)XMBaHUIO 000OpPYIOBaHHA
MOJCTAHIINI JIEKTPUUECKUX CETEH.

YMeHnus:

- CaMOCTOSATeNbHO TOJICP)KMBATh W MOBBIIIATH YPOBEHBb
po¢eCCHOHATBHON KB (UKAIUH;

- AHamu3upoBaTh M TPOTHO3HPOBATH CHUTYAIIMIO COCTOSHUS
000pyI0BaHUs OJICTAHINI SJIEKTPUUECKUX CETEH.

3HaHus:

- Hopmel wu TpeboBaHUs, CTaHAAPTHI 10 HUCHBITAHUSAM
o0opynoBaHus MOJCTAHIINH AIEKTPUUECKUX ceTe,
MyCKOHATAJIKE;

- XapakTepHble NPU3HAKU TMOBPEKIACHUN OOCIYKMBAEMOTrO
000py0BaHUs OJICTAaHIUI 3JIEKTPUUECKUX CETEH;
- OCHOBBI ANEKTPOTEXHUKH.

20.041 «PabOTHUK 10 ONIEPATUBHO-TEXHOJIOTUYECKOMY YIIPABJICHUIO B 3JIEKTPUUECKUX CETAX»

[1K-1278/C/01.5/1
CIIOCOOCH OCYIICCTBIISATH
BBIIIOJIHEHUE
[IOATOTOBUTENBbHBIX
MEpOINPUATHH,
MIPeIIIECTBYIOLINX
OllepaTUBHBIM
MEPEKITIOUEHUSIM

TpynoBeie 1elCTBUS:

- [IpoBenenue BHU3yaJlbHOTO OCMOTpa Ha OTCYTCTBHE Ae()EKTOB
00CITyKUBAEMOM IIEKTPOYCTAHOBKU;

- IlpoBepka OTCYTCTBUS B 3JIEKTPOYCTaHOBKAaX IOCTOPOHHMX
JUL, MEXaHU3MOB, IOCTOPOHHHMX IIPEIMETOB IE€pE] HadalloM
ONEepaTUBHBIX NEPEKIIOUEHUI;

- O3HakOMJIECHHME C COCTOSTHUEM
U3MEHEHUSMH B  CXEMax
00CITy’)KHBaeMOI0 00BEKTA.

JJIEKTPUYECKOM  CETH,
BJIEKTPUYECKUX  COEOUHECHUI

YMmeHus:

- UuraTh rpaduueckue cXeMbl AIEKTPUIECKUX COSTMHEHN;

- PaboraTe c omepaTMBHOW W TEXHUYECKOW JOKYMEHTAIIUEH,
Heo0XouMoM JUTS 3¢ (HeKTUBHOTO BBIITOJIHEHUS
npodecCHOHANBHBIX 3a]1au.

3HaHus:

- [IpaBuia TeXHMUECKOM 3KCIUTyaTalluy JIEKTPUUECKUX CTAHLIUN
U CeTel;

- MHCTpYyKIUS 1O OKa3aHUIO MEPBOIl MOMOIIM MPU HECUACTHBIX
CIIydasix Ha TPOU3BOJICTBE.

20.003 «PabOTHHK 10 3KCILUTyaTalluu YCTPOMCTB M KOMIUIEKCOB peIeHHON 3allUThl U
ABTOMATHUKH TUAPORIEKTPOCTAHIIUH / THAPOAKKYMYIUPYIOIINX JIEKTPOCTAHIIUI»




ITK-352/A/01.3/1
CHOCOOEH OCYIIECTBIIATh
TEXHUYECKOE
o0cy)KuBaHUE
anmnapatypsl P3A
I'9C/TADC

TpynoBbie 1elCTBUA:

- [IpoBepka mapamMeTpoB cpabaThIBaHUS JIEMEHTOB cXeM P3A;

- PerynupoBka mapameTpoB cpabateiBanus P3A;

- OOHOBIIEHHE HAINUCEH W MApPKUPOBKHU IIENEH W DJIEMEHTOB
cxem P3A;

- IlpoBepka XxapakTepUCTUK H3OJSIUU LIETed M armaparypbl
P3A;

- BeiBepka anektpuueckux cxem P3A;

- JlokyMeHTanbHOE O(OPMIICHUE PE3YJIbTATOB TEXHUYECKOTO
obcmyxuBanus P3A;

- TexHuueckuii 0CMOTp YCTpOMCTB, mKadoOB, MaHENCH U Lenei
P3A.

YMeHus:

- Pabotate ¢ TEKCTOBBIMH pPEHAKTOPAMH, AIIEKTPOHHBIMHU
TabJIUIIAMU, 3JIEKTPOHHOM MMOYTON Ha YPOBHE NOJIb30BATEIS;

- IlpoBepsaTh 3HaueHus mnapamerpoB cpaOateiBanusi P3A Ha
COOTBETCTBUE MPEBABISIEMBbIM K HUM TPEOOBAHUSAM;

- IlpoBepsitb BHemHUN BHUJ 31eMeHTOB U uened P3A Ha
COOTBETCTBUE MPEIbABISIEMBbIM K HUM TPEOOBAHUSAM;

- Uurarh NpUHIUNHAIBHBIE W MOHTAXHBIE 3JIEKTPUUECKUE
CXEMBI;

- CHUMaTh [10Ka3aHUS U3MEPUTENbHBIX TPUOOPOB;

- IlpuMeHATH NpPOBEPOUHYIO ammaparypy, HpeLyCMOTPEHHYIO
JUTIST HAXOJISAIIUXCS B OKCIUTyaTaluy ycTpoicTB P3A.




3HaHUS:

- CxeMbl BKJIIOUEHHS, OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH,
OPUHIUNBL  PabOThl  AIIEKTPOTEXHUYECKOTO  00O0PYHOBAHHS
I'9C/TADC,;

- VYCTpOWCTBO M OCHOBHBIE TEXHMYECKHE XapaKTEPUCTUKU
MojyJiei, OJI0OKOB, Y3JI0B SKCILTyaTUPYEMBIX YCTPOUCTB;

- Teopernueckue OCHOBBI DJJIEKTPOTEXHUKM B  00bEME,
JIOCTaTOYHOM JUJIsl BBITIOJIHEHUS TPYAOBBIX JCHCTBHIA;

- OcHoBHblE TpeOOBaHUS BEJAOMCTBEHHBIX M MEXOTPACIEBBIX
HOPMATUBHBIX MPABOBBIX aKTOB M JIOKAJIbHBIX HOPMATHBHBIX
aKTOB OpraHu3aiu, peraaMeHTHPYIOIINX BOIIPOCHI
TEXHUYECKOTO 00cmyxuBaHus P3A;

- IlepedyeHb BEIOMCTBEHHBIX U MEXOTPACIEBBIX HOPMAaTHUBHBIX
MPABOBBIX aKTOB U  JIOKAIbHBIX HOPMATUBHBIX  aKTOB
OpraHM3aliy, perjiaMEeHTHUPYIOIIMX BOIPOCHl TEXHUYECKOH
sKcIutyatanuu P3A;

- Meronuka npoBEpKU CONMPOTUBIEHUS U30JIALMN U UCIBITaHUS
€€ MOBBIIICHHBIM HAMPSHKEHUEM;

- Knnaccudukanus pene, mpuHIMIT ACHCTBUS pele;

- [lopsinox odopmiienus cxem P3A;

- Haznauenue, ciocoObl MpUMEHEHUsI U OCHOBHbIE TEXHUUECKUE
XapaKTePUCTHUKU WHCTPYMEHTOB, MPOBEPOUYHOI ammapaTypsl U
npuOOpOB, MPUMEHSIEMBIX IPU MPOBEIECHUM TEXHUYECKOTO
o0city)xuBaHus yCTpoHcTB P3A;

- MeToiuky TEXHMUYECKOT0 00CIyKMBaHUsl anmaparypsl P3A;

- OcCHOBHBIE NPHUHIMIIEI PA3MEUICHUS 3JIEKTPOOOOPYIOBAHUS
I'9C/TADC,;

- Crioco0b! BBINOJHEHHUS 3aIIUT MPUCOSANHEHUIH;

- BapuanTts! ucnionaenust cxem nutanus P3A;

- BapuaHTbl HcronHeHHs, Ha3HAUEHUE M CXEMbI ONEPAaTUBHBIX
OJIOKMPOBOK 0€30MACHOCTH B PACTIPEICTUTEIBHBIX YCTPOUCTBAX;
- KoHCTpyKIMs M 3alIUTHBIE XapaKTEPUCTHUKU aBTOMATHYECKHX
BBIKJTIOYATENIEH;

- OOmue cBeleHUs O HA3HAUYEHUM  BCIIOMOIATENbHBIX,
obmecrannuonHbIX cucteM ' OC/T'TADC;

- OcHoBHBIE TpeboBaHUs K P3A;

- O0Omue noHATUS O Ha3HaueHHH 1enei P3A;

- Haznauenue yctpoiicts P3A;

- OCHOBHBIE CBEJIEHUS O TOBPEXKICHUAX U HEHOPMaJIbHbIX
pe)kuMax B IJNEKTPOTEXHHYECKUX YCTaHOBKAaX M 00 HX
MOCTEACTBUSIX U1 AIEKTPOOOOPYI0BaHMUS;

- OCHOBHBIE TPUHIMIIBI TOCTPOEHUSI CXEM COOCTBEHHBIX HYXKI
MOCTOSIHHOTO U nepemMeHHoro Toka 'DC/T"ADC;

- TpebGoBaHuss K HOPMATHBHBIM 3HAYEHHUSM COIPOTHUBICHUS
W30JISIIUY LETIEN U JIEKTPOanIapaToB.




2.2. XapakTepucTHKAa HOBOI0 BHAa NPO(ecCHOHAIbHON 1eATeJbHOCTH, HOBOIi
KBaJTM(PUKaAuu

B pesynpTate ocBOeHUsS OTOTHUTEIHLHOW 00pa3oBaTeNbHON MporpaMMmbl «Penetinas
3auuma u agMoMamu3ayus S1eKmpoIHeP2emuUIecKux cucmemy CIyuarTelb J0JKeH ObITh TOTOB
K 001acTi MpoecCHOHANBHON esITeIbHOCTH, 00bEKTaM H 3a/1a4aM.

Ooénacmo/chepvr  podeCCUOHANBHOM — JCATEIBHOCTH  CAyIIATENs,  MPOIICIIIETO
o0y4eHue 1o nporpamMmMe npoQecCHOHATBHOM MePenoIroTOBKH BKIIIOYAET:

- 40 CxBO3HbIE BUbI IPO(PECCUOHATBHON 1EATEIBHOCTH B IPOMBIIIJICHHOCTH (B cdepax:
IIPOEKTUPOBAHMSI M DKCILTyaTalluU AJIEKTPO3HEPIETUYECKUX CHUCTEM, 3JIEKTPOIHEPreTHUECKUX
KOMILJIEKCOB, CUCTEM 3JICKTPOCHA0KEHUS!, aBTOMATU3ALUN U MEXaHU3ALMK IIPOU3BOJICTBA).

- 24 ATOMHasi MPOMBINUIEHHOCTH (B c(epax: MPOEKTUPOBAHMS U IKCILTyaTal[il OOBEKTOB
JIEKTPOIHEPI€TUKN; TEXHUYECKOTO OOCIYKUBAaHMSI M PEMOHTA 3JIEKTPOMEXAHHUYECKOrO
obopymoBaHus).

- 20 DnextposHepreTuka (B chepe 3J1eKTPOIHEPIeTUKU U ITEKTPOTEXHUKH ).

- 16 CTpouTENnbCTBO M KMIUITHO-KOMMYHAIBHOE X035CTBO (B chepe MPOSKTHPOBAHUS U
9KCIUTyaTalui OOBEKTOB IEKTPOIHEPIETUKH ).

- DJIEKTPOIHEPIeTUKA U 3JIEKTPOTEXHUKA.

- DIEKTPOIHEPreTUUECKUE CUCTEMBI U CETH.

- Peneiinas 3ammra 1 aBTOMaTU3anysl dJEKTPOIHEPIrETUIECKUX CUCTEM.

Oobvekmamu nipohecCUOHATBLHON IeITEIbHOCTH SIBIISIOTCS:

- DJIEKTPUUYECKNE CTAHLIMM U NOJCTaHLUH.

- 3JIEKTPOIHEPreTUUECKHUE CUCTEMBI U CETH.

- CHUCTEMbI 3JIEKTPOCHAOKEHHUSI TOpOJIOB, MPOMBIIUICHHBIX HPEAIPUATHH, CEIBCKOTo
XO035ICTBa, TPAHCTIOPTHBIX CUCTEM U UX OOBEKTOB.

- YCTQHOBKH BBICOKOIO HAIPSDKEHUS PA3IUYHOIO HA3HAYEHUS, DIIEKTPOU3OJIALUOHHbBIE
MaTepuaibl, KOHCTPYKIIUU U CPEACTBA UX TUArHOCTHKU.

- pelsieliHas 3ammTa 1 aBTOMaTH3aus JIEKTPOIHEPIETHYECKUX CUCTEM.

- DHEPreTUYECKHE YCTaHOBKH, AJIEKTPOCTAHLIMU U KOMIUJIEKCHl Ha 0a3e BO30OHOBISIEMBIX
VCTOYHUKOB DHEPIHH.

- DJJIEKTPUYECKHE MAaIIMHBI, TPaHC(HOPMATOPHI, IIEKTPOMEXAHUYECKHUE KOMIUIEKCHI M
CHCTEMBI, BKJIIOYasl UX YIIPABJICHUE U PETYJIUPOBAHUE.

- DIIEKTpUYECKHE W  DJEKTPOHHbIE  ammaparbl, KOMIUIEKCBI U  CHCTEMBbI
NMEKTPOMEXAHUYECKUX U JJIEKTPOHHBIX aIlllapaToB, aBTOMAaTHYECKHE YCTPOWCTBA M CUCTEMBI
yIpaBiI€HUs TOTOKaMU SHEPTHH.

- QJIEKTPUUYECKUI IPUBOJ U aBTOMATHKA MEXAHU3MOB U TEXHOJIOTHYECKUX KOMILJIEKCOB.

- DJIEKTPUYECKOE XO35UCTBO U CETH MPEIIPUATUI, OPraHU3aLNAN U yUPEKACHUN.

- AJIEKTPOOOOPYI0OBaHNE HU3KOTO U BBICOKOTO HANpPSKEHUSI.

- METOJIbI U CPEJCTBA 3allUThI YeJIOBEKa, MPOMBIIUIEHHBIX O0OBEKTOB U Cpebl OOUTaHUS
OT aHTPOIIOTEHHOT'O BO3/IEHCTBUSA JJIEKTPUUECKMX U MArHUTHBIX TOJIEH.

BhInmycKHUK MporpamMMbl J0JDKEH YMETh pemaTh NpodeccHoHaNbHbIE 3adauu 10 BUIAM
npodIesTEeNbHOCTH:
Koncmpyxkmopckuii:
- [IpoexTrpoBaHnEe CUCTEM PEIEUHON 3aIMUTHI AIEKTPOIHEPTETUUECKUX CETEH.
OKenayamayuoHHblIL:



- DKCIUTyaTalusl CUCTEM PEJICHHON 3alUThI JJIEKTPOIHEPIeTUUECKUX CETEH.

B pesynbpTare OCBOEHHS OMOJTHUTEIHLHOW OOpa30BaTENbHOW MPOTrpamMMbl CIyIIATeNb
JIOJDKeH  00JIamaTh CHOCOOHOCTSIMHU K BBIIIOJIHEHHIO HOBOIO BHAA JIeSTeJIbHOCTH
COOTBETCTBYIOIIETO MPUCBacMON KBaJM(pUuKAuM padoTHUK B cdepe IJIEeKTPOIHEPIreTUKU U
3JIEKTPOTEXHHUKH.

3. CTPYKTYPA U COJIEPKAHUE IIPOI'PAMMBI (PABOYUE IIPOI' PAMMBbI
TACIATLIIAH (MOJTYJIEN)

3.1. TpynoeMkoCTh MPpOrpamMmmMbl

TpynoeMKOCTb IIporpamMmbl BKJIIOYas BCE BHJABl ayJIUTOPHOW U BHEAYAUTOPHOMN
(camocTOsATENBEHOM ) pabOThI COCTABIISET:

- 20,6 3a4eTHBIX €IMHULI;

- 743 ak. u.

CtpykTypa mporpamMmbl € yKa3aHMEM HAaWMEHOBAHHS JUCUUIUIMH (MOIyJied) M UX
TPYJIOEMKOCTH IIpECTaBiIeHa B TabI. 3.

Y4eOHBI TUIaH JOMOJIHUTEIBHONH 00pa3oBaTeNLHON MPOTrpaMMbl TPEJCTABICH B
MPUJIOKEHUE A., IBISIOIIUNCS HEOTHEMIIEMOUN YaCThIO MPOrPAMMBI.

Tabnuna 3
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1 Teopernueckue 4
OCHOBBI 4 8| 6 2|36 DK3aMeH
SIIEKTPOTEXHUKH
1.1. | Teopernueckue 4 Peuten
OCHOBBI 4 8|6 2 |36 e
JIIEKTPOTEXHUKH 3a1aq
2 DIEKTpOMEXaHUKa 4
P .| 86 2 |3 xsaven
2.1. | DnekTpoMexaHHKa 4 Pemen
4 8|6 2 |36 e
3a1a4
3 OcHOBBI 2 3
ayeT C
3IEKTPO6E30MaACHOCT 5 6| 4 2|16 oleHKOR
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3.1.

OcHOBBI
AIEKTPOOE30MMacHOCT
u

16

[IpousBoncTBo
ANEKTPOIHEPTUHI

3aueT ¢
OLICHKOM

4.1.

IIpoussoacTso
3JIEKTPO3HEPIUH

Ilepenaua u
pacupeneneHnue
SJIEKTPOIHEPTUH

28

DK3aMeH

5.1

Ilepenaua u
pacnpeneneHue
SJIEKTPOIHEPTUH

28

Pemen
e
3aa4

PacueTtsl TOKOB
KOpPOTKHX
3aMBIKQHUH

24

DK3aMeH

6.1.

PacueTtsl TOKOB
KOPOTKHX
3aMBIKaHHAHN

24

Pemen
ne
3a71a9

[lepexonnbie
ANMEKTPOMEXaHINIECK
1€ TIPOLIECCHI

24

3ader ¢
OLIEHKOH

7.1.

[lepexonnbie
ANMEKTPOMEXaHINIECK
He TPOLIECCHI

24

DneKTpuyecKas
4acTh CTAaHIUHN U
HOJCTaHIIUI

N B o w o w N W N W o W O W |ONODN NN

DK3aMeH

8.1.

DnekTpudeckas
4acTh CTAHIMH U
HOJCTaHIIUHI

Pemen
e
3a1a4

DKOHOMHKA B
SHEPreTHKE

18

3ayer ¢
OLIEHKOH

9.1.

DKOHOMMKA B
SHEepreTUKe

18

Pemen
e
3a1a4

10

OrexTposHepreTuye
CKHEC CUCTCMBI U
ceTH

DK3aMeH

10.1

DnexTposHepreTHie
CKHE CHCTEMBbI U
ceTn

o B~ o M~ ON OO N>

11

Peneiinas 3amura u
aBTOMAaTH3aLH
3JIEKTPOIHEPreTUYEC
KUX CUCTEM

w

26

Dk3ameH

111

Peneiinas 3amura u
aBTOMAaTH3aLHs
AJIEKTPOIHEPTETHYEC
KHAX CUCTEM

N

26

Pemen
ue
3a7a4

12

Bo3nyminsle u
KaOeabHbIE TUHUT

16

3aueT ¢
OLIEHKOH

12.1

Boznyuineie u
KaOeJIbHbIE JTUHUT

N NN DN

16




13

Wzomsamms u
TIepeHaNPsHKCHUS

3aueT ¢
OLIEHKOH

13.1

WM3onsuus u
MepeHanpPSIKESHHS

o N0 N

Pemen
ne
3a;a4

14

Cucremsl
ANEKTPOCHAOKEHUS
TOpOJIOB U
MIPOMBIIIIEHHBIX
NIPEANPUSATHI

[e e

DK3aMeH

14.1

CucteMsl
ANEKTPOCHAOKEHUS
TOPOJIOB U
MIPOMBINILICHHBIX
NIPEANPUSTHI

o b~

15

ABTOMAaTHKA
AIEKTPOIHEPTETHYIEC
KHX CHCTEM

18

Dk3aMeH

15.1

ABTOMAaTHKA
AIEKTPOIHEPTETHYEC
KHX CHCTEM

18

16

VYnpasnenue
Ka4eCTBOM
IIEKTPOIHEPTUH

3aueT ¢
OLIEHKOH

16.1

VYnpasnenue
Ka4yecTBOM
EKTPOIHEPTUH

17

HanexxHocTh cucteM
3JIEKTPOCHAOKEHHS

18

3ayer ¢
OLICHKOM
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Ha,I[C)KHOCTL CHCTEM
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ACIY n
yIpaBJieHHE
pexxumamu paboTHI
ceTen

DN
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3aueT ¢
OLICHKOM

18.1

ACIY n
yHpaBJieHUE
pexxuMamu paboTHI
ceTer

N

18

19

ABTOMAaTH3UPOBaHH
bIe
HHPOPMALHOHHO-
U3MEpUTEIBHbIC
CHCTEMBI
KOMMEpPYECKOT0
yuera
JJIEKTPOIHEPIHU

N

18

3aueT ¢
OLIEHKOH

19.1

ABTOMaTU3UPOBAaHH
blE
nHPOPMALINOHHO-
HU3MEpUTENbHBIE
CHCTEMBI
KOMMEPYECKOI0
yueTa
3JIEKTPO3HEPIUH

N

18

Pemen
ne
3a1a4




20 Hudposas peneitnas | 2 3auer ¢
3aIuTa 2 6|4 2|16 OLICHKOH
20.1 | Ludposas peneiinas | 2
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3aIuTa 2
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4%l o |o|2|® o
3 1 2

3.2. Cogepxanmne nmporpamMmbl (padovyue NporpaMMbl JMCHUIIIAH (MOyJIeil)
Conepsxanue TUCUUILTAH (MOIyJIeH) IpeACcTaBiIeHo B Ta0. 4.

Tabnua 4
CopepxaHue TUCIUIUIMH (MOIYJIei)
Ne HanmenoBanme
JTUCIUTUINH (MOJTyJIeH ) Copneprkanue TUCIMUIUIUH (MOTYIEH)
1. Teopernueckre OCHOBBI 3JICKTPOTEXHUKHU
1.1. | TeopeTnueckre OCHOBbI HauanpHble cBeieHUs 00 371eKTpoMarHuTHOM nojie. O0miue
AIEKTPOTEXHUKHU MTOJIOXKEHUS AIICKTPOHHON TEOPHUH. DIIEKTPOMArHUTHOE ITOJIE.

Onektpuueckue sBieHus. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUYECKOT0 NoJiA. MarHuTHbIe siBieHUs. OCHOBHBIE
XapaKTEePUCTUKU MAarHUTHOTO IOJISI. DJIEKTPOMAarHUTHAS
UHAYKIMA. OCHOBHbBIE TOHSATHUS TEOPUH PJIEKTPUUECKUX U
MarHMTHBIX Leneil. DJIeKTPUYECKOe COPOTHUBIICHUE.
JIuHeiHble 1INy MOCTOSHHOIO TOKA. JJIEMEHTHI Lienen
MOCTOSIHHOTO TOKa. MEeTOIbl pacueTa 1enen moCTOSHHOTO
TOKa. DKBUBAJIEHTHBIEC TIPEOOpa30BaHUs B IEMSIX
MOoCTOSTHHOTO ToKa. O0001menHbIi 3aKkoH Oma. "dopmyra
pa3bpoca". Teopema kommneHcaiuu. 3akoHsl Kupxroda.
Meron KOHTYpPHBIX TOKOB. METOJT y3710BBIX TOTEHI[UAJIOB.
[IpuHUMIT HATOKEHUS U METOJ HAJIOKEHUS. Y paBHEHUE
OaslaHca aKTUBHBIX MOITHOCTEW. MeTo/1 SKBUBAJIEGHTHOTO
re”eparopa. [lepenaua s3Heprum OT aKTUBHOTO
JBYXITOJIFOCHUKA K TacCUBHOMY. Pacdet onHo(a3HbIX Lenei
CHUHYCOUJAIBLHOrO TOKa. OCHOBHBIE 2JIEMEHTBHI, IOHATUS U
ypaBHEHUS LIENEH CHHYCOUJAIbHOrO TOKa. KOMIUIEKCHBIN
METO/1 pacyeTa, BEKTOpHbIe JuarpaMmbl. KoMiekcHast
MOIIIHOCTb. YpaBHEHHE Oananca MoltHocTel. Pe3onanc B
aneKkTpudeckoi nenu. Komnencanus peakTHBHON
MotHocTH. Pacuer addexTuBHOCTH Hcnionb3oBaHus KY.
Pacuer nieneit ¢ MHAYKTUBHO-CBS3aHHBIMH 3JIEMEHTAMH.
Jluneitnsit Tpanchopmatop. Tpexdazusie nenu
nepeMeHHOro Toka. Pacuer TpexdasHbIx 1ieneit npu
coeHeHUH a3 Harpy3Kku ""3Be3na’ 71l YeThIPEXIPOBOTHOM




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

cuctembl. PacueT TpexdazHbIx neneii npu coeaguHenuu has
Harpy3ku "3Be3/a" 1Jist TPEXITPOBOIHON CUCTEMBI.
N3mepenre MoHOCTH Tpexha3HOM HETTH.

DnekTpoMexaHuKa

9J'IGKTp0MeXaHI/IKa

DnekTpuueckue MamuHbl. Tpancopmatopsl. Pexxumbl
paboThI AEKTPUYECKUX Ma-IIKH (JABUraTENb, TOPMO3,
reHepaTop); NpeoOpa30BaHNUE SHEPTUU B ITUX PEXKHUMAX.
KoHcTpykuust 1 mpuHIMT 1EHCTBHS TpaHchopMaTopa.
PaboTa TpanchopmaTopa npu X0JI0CTOM XOJ€ U HOJ
Harpy3ko# (koa¢puirenT Tpanchopmaiii, OCHOBHbIE
ypaBHeHMs1). OCHOBHbBIE YPaBHEHUS U CXE-Mbl 3aMEILEHUS
Tpa"cpopmaropa. HomuHaibHoe HanpsiKeHre KOPOTKOIO
3aMBbIKaHUs, €ero BbI-00p. ONBITHOE OIpe/iesIeHUe
[IapaMEeTPOB CXEMbI 3aMEIIEHUS 110 PE3yIbTaTaM OIBITOB
XOJIOCTOT'O X0/1a M KOPOTKOT0 3aMblkaHus. V3meHeHne
HaNpsDKEHUs TpaHCPOpMaTopa MpH U3MEHEHHH €T0
Harpy3ku. CriocoObl ¥ CXeMbl PErYIMPOBAHUS HANIPSKEHUS
Tparc@opmaTtopa. CXeMbl U IpyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas padora. HecummeTpuunas Harpyska.
AstotpanchopmaTop. Pabora Tpanchopmaropa B
HECUMMETPUYHBIX U NIEPEXO/IHBIX Iporeccax. ACUHXPOHHBIE
MamuHbl. KOHCTpyKIMs U IPUHIMI JEHCTBUS
acuHxpoHHoro asura-tens (AJl). Pacnpenenénnsie u
COCPEOTOUEHHBIE OOMOTKH. Y CIIOBUS MOJTyYSHHS
KpYroBOT'O Bpa-IAOIIErocs nos B Tpex(as3HbIX 0OMOTKaX.
Psin cunxponHbIX ckopocTeid. [IpuBenenue padouero
npolecca aCHHXpOHHOW MamuHbl (AM) k pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIE YPAaBHEHUS U CXEMBI
3amenieHus npuseneHHo AM. ITapameTpsl cxemsl
3amelieHust AM, ux pU3NUecKuit CMbICII.
DNEeKTPOMarHUTHBIE MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTUKH.
VYcenoBus ycroriunBoi padbotel AJl. TpeGoBanus K MyCKOBBIM
cBo¥cTBaM U criocoObl mycka AJl. YiyuiieHue mycKoBbIX
cBorictB AJl. CriocoObl perynupoBaHusi CKOPOCTH.
CuHxpoHHBIE MaMHbl. KOHCTpYKIIMS ¥ TPUHLINI AECTBUS
CHHXPOHHOM MalIuHbl. MarHUTHOE MOJI€ CUHXPOHHOTO
re”eparopa (CI') npu Harpy3ke. Peakius sikopst. OcHOBHBIE
YpaBHEHHUS U BEKTOPHbIE THarpaMMbl CHHXPOHHOW MaIIMHbI
(CM). ITapametpsl CI' B ycTaHOBHUBILIEMCS PEKUME.
OCHOBHBIE XapaKTEPUCTUKN aBTOHOMHOTO CI'.
[TapannensHas padota CI” ¢ ceTbto, criocoObl U yCIOBUS
CHHXPOHM3AIMH. Y paBHEHUSI 3JIEKTPOMAarHUTHON MOIIIHOCTH




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Y MOMEHTa. YTJIOBbIe XapakTepucTtuku CM, ctaTuueckas
ycToiunBoCTh. U-00pa3Hble XapaKTePUCTUKH

3. | OCHOBBHI JIEKTPOOE30MACHOCTH
3.1. | OcHOBBI TexHHKa 0€30MACHOCTH KaK KOMIUIEKC MEp U MEPOTIPUSTHH,
AIEKTPOOE30IMacCHOCTH obecreunBarouii 6€301MacHOCTh padoT B

AJIEKTpOyCcTaHOBKaX. ONacHOCTh NOPAXKEHUS SIEKTPUUECKUM
TOKOM. MexaHU3Mbl JeHCTBUSI 3JIEKTPUUECKOTO TOKA Ha
OpraHu3M 4esoBeka. BimsHue NOCTOSHHOTO, IEPEMEHHOTO U
TOKOB BBICOKOI 4acTOThI. YyBCTBUTEIBHOCTH OPraHU3Ma
4eJI0BeKa K JeMCTBUIO 3lIeKTpruueckoro Toka. [loporu
YyBCTBUTEIHHOCTH, HEOTITYCKAIOIINIA TOK, CMEPTEIbHBIN
nopor Toka. [IpaBuia TeXxHuKH O€30MaCHOCTH MOTPEOUTENEH
ANEKTPO3HEpPrun. DnekTpoyctaHoBku 10 1000 BOIbT,
anekTpoyctaHoBkH Beile 1000 BoabT. ['pynms! o
AIIEKTPOOE30MaCHOCTH NIEpCOoHala, 00CITYKHBAIOIIIETO
AIEKTPOYCTAHOBKU. [[eHCTBYIOIIME 3JIEKTPOYCTAHOBKH.
[Topaxenue yenoBeka MeKTpuueckuM TokoM. [1ytu Toka
yepes Teno yenoBeka. OTHOBPEMEHHOE PUKOCHOBEHHE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPaBMbI, TPABMBI,
CBSI3aHHBIE C MOPAKEHUEM UEIOBEKA SJIEKTPUUECKUM TOKOM.
@daxTOophl, BIAUIIOLINE Ha COTPOTHUBIIEHUE TEJIa YEIOBEKa.
Hanpsixenue npukocHoBenus. [llaropoe HanpsokeHue.
BozneiicTBue 35eKTpUUecKoro moJjisi Ha OpraHu3M 4YeJloBeKa.
[IpaBuna okazaHus NEPBOM MOMOIIM MMOCTPAAABIIEMY OT
ANEKTpUYECKOro Toka. MickycctBeHHOe nbixanue. Henpsimoi
Maccax cepaua. OcBoOoKIeHHEe OCTPAAABIIETO OT
JIEHCTBHSI DJIEKTPUYECKOro ToKa. [IpuHATHE Mep pOTUB
naaenus. [IpuBneuenue k cede BHuManus. Kareropuun
MOMEILEHUH 1O OMACHOCTH MOPAKEHUS IEKTPUUECKUM
TokoM. Kareropuu pabot B anekTpoyctaHoBkax. Hapsi.
Pacnopsixenue. Oprann3aliuOHHO-TEXHUUECKHE
MEpONPUATHS 10 0OecrieueHHI0 0€30MacHOro MPOBEIECHUS
paboT B 37IEKTpOyCTaHOBKax. JInIia, OTBETCTBEHHBIE 3a
Oe3omacHoe MpoBeieHNE paboT B AIEKTPOYCTAHOBKAX.
Opranusanus padot o Hapsay. Jlomyck 6puraas k padoTe.
[IpoBepka orcyrcTBUs HanpsbkeHus. [lopsaaok HanoxeHus
MEPEHOCHBIX 3a3€MJICHUI. Y CTPOMCTBO 3a3€MIICHUM.
OnexTpo3aluTHble cpeacTBa. OCHOBHBIE AIEKTPO3AIUTHBIE
cpencTBa. JJonoIHUTENbHBIE 3IEKTPO3aIUTHBIE CPECTBA.
Hcnonp30BaHue 3JIEKTPO3AIIUTHBIX CPEACTB B
anekTpoyctaHoBkax A0 u Beiie 1000 BosbT. Ilmakater u
3HAKHU. DJIEKTPOUHCTPYMEHT. J[BOliHas 301U
aneKTponHCcTpymMeHTa. [IpaBmia 6e3omacHoi paboThI.
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Hctounuku nutaHus 3IeKTPOUHCTpYMEHTa. cnibiTanue
M30JISIUY, TPEOOBAHUS K U3OJISAIUU. 3a3eMIICHUE U
3aHyJICHUE, TPEXIOJIOCHBIE BUJIKU. THUIIBI TPEAOXPAHUTEIICH.
[IpaBuna 3aMeHbl NpenOXpaHUTEINICH. JIeCTHULBI,
YCTpOHCTBO, paboTa, ucnbiTanus. Pabora Ha BeICOTE,
MOCTKH, MTOAMOCTbS, Jieca. be3omacHble pacCTOSIHUS IS
Pa3JIMYHBIX KJIACCOB HAIPSKCHUSI.

IIpon3BOACTBO 3IIEKTPOIHEPTUH

[IpousBoacTBo
3JIEKTPOIHEPTUU

CTpyKTYypHBIE TEXHOJIOTUYECKUE CXEMBI, IPUHIIMIIBI padoT U
ocobernnoctu KOC, TOL, I'9C, 'ADC, ADC, I'TOC.
['paduku Harpy3Kku SHEPTOCUCTEM U HX pearu3anus
Pa3IUYHBIMU TUIIAMH 3JIEKTPOCTAHIIUH.
D1exkTpoo0opyI0BaHUE NEKTPOCTAHIIUIN U MTOACTAHIIUN: -
BBIKJTFOYATETH 0aKOBBIC M MaJIOMACIISIHBIC; - 3JICTa30BEIE,
BAaKyYMHBIE, 3JIECKTpPOMarHuTHeIe. BoIKitoyarenu Harpy3Ku; -
Pa3beIMHUTENH, OTJCIUTENN U KOPOTKO3aMbIKATEIH.
CunxpoHHble reHepaTtopsl. Tursbl, napamerpbl. CUCTEMBI
oxyaxaenusi. Cucremsl Bo30yxaeHns. CUioBsie
tpanchopmatopsl. Tumesl, napamerpbl. CuCTEMBI
oxnaxaeHus. ABrorpanchopmaropsl. Pesxxumbr padoter AT.
TennoBoii pexum TpancpopmaropoB. TpeboBaHus K cxeMaM
PVY. Cxemsl PY paguanbHOro Tuma: cXeMbl ¢ OJHOU U €
JIBYMsI cucTeMaM# COOpHBIX MIHH. CXeMbI KOJBIIEBOTO THUIIA.
YIIpOUIEHHBIE CXEMBL.

Ilepenava u pacnpeneneHue

SJICKTPOIHEPTHUUN

[Iepenaua u
pacmpeneneHue
3IEKTPOIHEPTUU

OO011ast XapakTepUCTHKA JIEKTPUUECKUX CETEH.
Knaccudukanus snekrpuyeckux cereid. MartemaTudeckas
MOJIeJIb JIMHUY 3J1eKTponepenaun. [1-oOpa3Has cxema
3aMEIEeHNs] BO3AYIHOM JIMHUY, €€ ITapaMeTpbl: aKTUBHOE U
PEaKTUBHOE COIIPOTUBIICHMS, AKTUBHAS U €EMKOCTHAs
MIPOBOANMOCTH, OCOOEHHOCTH CXEM 3aMelleHUs JIUHUN
Pa3HOr0 HOMUHAJIBLHOIO HanpskeHus. IlapameTpsl cxemsl
3aMelIeHUs KaOenbHOM TMHUK. PeXuMHbIe XapaKTepUCTUKH
IuHUU. BEeKTOpHBIE 1MarpaMMbl TOKOB U HAIIPSKEHU.
[Tanenne nanpsokenus. IIpogosnbHas u nonepednas
COCTABJIAIOLIME BEKTOpa NajeHus HanpshkeHus. [loreps
HanpspkeHus. OrnpeaeseHne napaMeTpoB YCTaHOBHBILIETOCS
pEeKHMMa JIMHHUM: 110 TaHHBIM KOHIIA JINHUU; 110 JaHHBIM
Hayayia TuHuU. [TapameTpsl U cXeMbl 3aMEIIeHUs
TpaHc(hOPMATOPHOTO 0O0PYIOBAHHSI TOHUKAIOIINX
noAcTaHiuii. JIByxoOMoTounbsie Tpanchopmatopsl. Cxema
3aMEILECHMs], ONIPEACIICHUE €€ ITapaMeTPOB 110 KaTaJI0KHBIM

JIaHHBIM TpaHcpopmaropa. OnpeneneHne noTepb MOITHOCTH
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B TpaHcpopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3aMelieHus, ONpee/ICHUE €€ IapaMeTpOB.
[Toncranuu ¢ aBroTpanchopmaropamu. KoHCTpYKTHUBHBIE
0COOEHHOCTH, MOIITHOCTH OOMOTOK, TUIIOBAsi MOII[HOCTh
aBroTpanchopmaTopa XapaKTepUCTUKHU IpaduKoB
Harpy3ku. Bupl rpagukoB Harpy3ku U MX XapaKTePUCTUKH.
HaunGosnpmas u HauMmeHsbInas Harpy3ku. ['o1oBoit rpadux
Harpy3Ku 1o MpoJ0JKUTENbHOCTH. Yncno yacoB
MCIOJIb30BaHusl Hanbounbieil Harpy3ku THO.
[IpencraBieHure Harpy30K B PACUETHBIX CXEMax
AIIEKTPUYECKUX CETEH: CTAaTHYECKUMU XapaKTEPUCTUKAMU,
MOCTOSITHHOM HArpy3KOH, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM COMPOTUBICHUAMU. PacyeTsl yCTaHOBUBILIUXCS
PEKUMOB IPOCTEUIINX IEKTPUUECKUX CeTel. 3aaun
pacueTra yCTaHOBHUBIIMXCS PeKUMOB. PacueTHbIe CXeMbI
AIIEKTPUYECKUX CETEH, pacueTHasi MOLUTHOCTb MOJICTAHIUH.
Pacuer pexxrma pa3oMKHYTOM ceTu MeTo10M "B Ba 3Tana'.
Pacuer pexrMa KonbLIEBOH CETH, TOUKA IOTOKOpa3/ea.
OcoOeHHOCTH pacueTa OJJHOPOIHOM JIEKTPUUECKOM CeTH.
Omnpenenenue NoTepp AIEKTPOIHEPTUU. Y CIIOBHO-
MIEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE ITOTEPU MOIIHOCTH U
AIIEKTPOIHEPIUH B DJIEMEHTAX WIEKTPUUECKOU ceTH. Bpems
MaKCUMaJbHBIX OTEPh. Ompeenenye 3aTpar Ha
BO3MelleHHne noTepb. OCHOBBI PEryIMpOBaHUS HAMPSKEHUS
Y KOMIIEHCAIIMHM PEAKTUBHON MOIIHOCTH B 3JIEKTPUUECKHUX
ceTsix. O01mas xapakTepucTUKa peXrMa HallpsDKeHUH U
croco0oB ero perynupoBanusi. Hau6onsume paboune
HaNpsDKEHUs AJIeKTpoodopyaoBanus. TpeOoBaHUs K
KauecTBY HalpsikeHus. Perynupyromnime ycTpoiicTBa U ux
BIIMSTHUE HA PEKUM HaNPSKEHUIN: TeHEepaTophbl
AJIEKTPOCTAHLINN, KOMIIEHCUPYIOINE YCTPOHCTBA
(CUHXpOHHBIE KOMIIEHCATOPbI, KOHJIEHCATOPHBIE OaTapeu,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKH
MIPOJIOJIBHOM KOMIIEHCAIIUH, PEaKTOPHI), TPaHC(HOPMATOPHI C
peryaupyeMbIM Ko puirenTom Tpanchopmanuu. OueHka
JIOCTaTOYHOCTH PETYJIMPOBOYHOIO AHAra3oHa
MOHMXKAOIIETo TpaHchopMaTopa.

PacueTsl TOKOB KOPOTKHX 3aMBIKaHUI

PacueTsl TOKOB KOpOTKHX
3aMbIKaHU U

O61ue cBeeHus 00 AIEKTPOMArHUTHBIX EPEXOTHBIX
nporeccax. KopoTkue 3aMbIkaHus M UX KJIacCU(pUKaLus.
Jomymenns, IpuHIMaeMbIe TIPU pacdeTe KOPOTKOTO
3ambikanus (K3). [Tepexoaublit mporiecc mpu TpexgazHoMm
K3 B nienu 6e3 tpancdopmaropos. [lonsitue ynapHoro Toxa,
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ynapHoro ko3¢ dunnenta. Meroas! onpenenenus Ta.
CxeMbI 3aMeIeHUs] TPEXOOMOTOYHBIX TPAaHCHOPMATOPOB
(ATP), TpanchopmaTOpoB ¢ pacuIeryieHHONH 0OMOTKOH
HU3IIETO HAMPSKEHUSI, CIBOEHHBIX PEAKTOPOB M UX
napametpsl. [IpeobpazoBanus cxem 3aMeleHusl.
[IpakTUueckue METOIbl pacyeTa NePUOIUIECKOM
coctabiistoien Toka K3. Pacuer neiicTByroniero 3HadyeHust
NepUOANYECKOl cocTaBisitoliei Toka K3 npu ynaieHHbIX
K3. MeToa TunoBbIX KpUBbIX. HecuMMeTpru4HbIE KOPOTKHE
3aMbIKaHUs, OCHOBHBIC MOHATHA. CxeMa 3aMeleHus
psIMOi, OOPAaTHOM U HYNEBOH MOCIEI0BATEILHOCTEH.
CxeMpbl 3aMeIIeHUs] U TTapaMeTPhl HYJIEBOM
nocneaoBarenbHocTu Tpanchopmartopa (ATP). [Tpumepst Ha
COCTABJICHUE CXEM 3aMELICHUS HYJIEBOU
nocnenoBarenbHocTu. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'panuunbIe yca0BUs, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIONINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpspkeHus B mecte K3,
KOMILIEKCHas cxema 3amenienus. Oanodasnoe K3.
['panuuHbIe YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMIUIEKCHas cxeMma 3amenienus. JIByxdasznoe K3 Ha 3emiio.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOIIEHUS IS
CUMMETPUYHBIX COCTABJISIIOLIMX TOKA M HAMPSKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMILJIEKCHAs CXeMa 3aMelIeHUsI.

Hepexoz[HHe SJICKTPOMECXAHUYCCKHNE NPOUCCChI

[IepexonHbie
NNEKTPOMEXAHUYECKUE
IIPOLIECCHI

O61mue nonstus 06 99C u ee pexxumax. OnpeneneHue
napaMeTpoB cxeMm 3amerneHnus D9C i pacueTosB.
OrnpezesieHre TOKOB U MOIITHOCTEH. Y CJIOBUS
cymecTBoBanus pexumoB DIC u ycroiunbocTs. [lonsaTue
JUHAMHWYECKOW YCTOMYHUBOCTHU. Y CTOMYUBOCTH
aByxMamnHHoON D9C. JlonymieHns U ynpoueHus npu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATEIbHBIX
uHTepBanoB. Ctarnueckas ycroitunsocts 9C. JlaBuHa
HaIpsKEHUS, YCTOMYMBOCTD y3J1a KOMIUIEKCHON Harpy3KH .
VY CTOMUNBOCTh CHHXPOHHBIX M aCHHXPOHHBIX JIBUraTeed B
CUCTEeMax 3JIeKTpocHaOxeHus. Pe3ynbpTupyromas
YCTOHYMBOCTb. MeponpuATHs M0 YIIY4ILIEHUIO
yeroiunBocty I9C (I0OMOIHUTENbHBIE). MeponpusTus no
ynydieHuto yeroiunBocti 99C (peKUMHBIE).

DneKTpuYecKasi 4acTh CTAHIIUN U TTOACTAHIIHI
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8.1.

DJIeKTpUYecKas 4acTh
CTAHIIMHI U ITOJACTAHIIAN

Cxewmbl aiekTpuyeckux coenqunenuit TOL, KOC, I'9C u
'ADC, ADC, noacranmmii. O0mIas XxapaKTepUCTHKA
COOCTBEHHBIX HYXJ 3JIEKTPOCTAHINI U MOACTaHIIUI
(Ha3HaueHue, UCTOUYHUKH, CTPYKTYpa MOTpeduTenei).
Cxembl aseKTpocHadx)eHus: coocTBeHHBIX HY) 11 KOC, TOL],
ADC, I'OC u noacranuuil. [IponoKuTENbHBIN peXUM
paboThI ANIEKTPOYCTAaHOBOK. BBIOOP ceueHuii mpoBOHUKOB.
Tepmuueckoe neiicteue TokoB K3. Dnekrpoannamuueckoe
nericteue TokoB K3 Ha anexkTpuyeckre NpoBOJIHUKHU U
anmapaTthl. PacueTHbie ycioBusi BHIOOpa IPOBOHUKOB U
anmnaparoB. BeiOOp IPOBOAHUKOB U ANEKTPUUECKUX
armnaparoB: BBIKJIKOYATEIEH, Pa3beICHUTENEH,
BBIKJTIOYATEJIeH Harpy3KH, OTAeIUTeNeH,
KOPOTKO3aMBbIKaTeJIeH, IPEIOXPAHUTEIIEH, U3MEPUTEIIbHBIX
TpaHcGOopMaTOPOB TOKA U HanpsikeHHs. OrpaHuYeHre TOKOB
K3. U3mepurenpHble TpaHchOpMaTOphl TOKA M HATIPSKCHUSI.

ODKOHOMUKA B OHCPI'CTUKE

DKOHOMHKA B YHEPIETHUKE

CoBpeMeHHbIE TEHIEHIIUU Pa3BUTHSI TOIUIMBHO-
HHEPreTUYEeCcKOoro Komruiekca KanuranpHble BIOKEHUS B
sHeprerudeckue 00bekTbl. OCHOBHBIE U 000POTHBIE (DOH/IBI
SHEPreTUYECKUX NMpeanpusaThii. Meroasl pacuera
ce0ECTOMMOCTH Ha SHEPTETUUYECKYIO TPOAYKIIHIO.
Opranuzanys TpyAa v 3apabOTHOM I1aThl Ha
sHepronpeanpuaTusax. OCHOBHBIE MOJOKEHUS METOAUKU
TEXHUKO-D)KOHOMUYECKHX PACUETOB B YHEPTETHUKE.
(DUHAHCOBBIN IIAH SHEPTONPEANPUATHS.

10.

9HeKTpO3HCpF€TI/I‘ICCKI/IC CHUCTCMBI U CCTHU

10.

9HeKTp03HCpFeTI/I‘leCKI/Ie
CUCTCMBI U CCTHU

TexXHUKO-IKOHOMHUYECKUE OCHOBBI IPOEKTUPOBAHUS
aneKTpudeckux cereil. OCHOBHBIE 3a/1a4M TPOESKTUPOBAHUS
aneKkTpudeckux ceteil. KanuranbHbie BIOKEHUS Ha
COOPYXEHHE BO3IYIIHBIX U KaOEIbHbBIX JTMHUM.
KanuranpHble BIOXKEHHUS HA COOPYKEHUE MTOHUKAFOIINUX
nojcTaHuil. 31epKKu Ha aMOPTU3ALINIO U 00CTyKUBaHUE
ceTH. 3aTpaThl Ha KOMIIEHCALIMIO TIOTEPh AJIEKTPOIHEPTUH B
ceTd. [IoHATHS HOPMHPOBAHHOTO CPOKA OKYIIAEMOCTH,
koddpuimenTa 3pPeKTUBHOCTH U AUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Ka4eCTBE KPUTEPHS
skoHOMUYecKOH Y dexTrBHOCTH. Kiaccudpukanus
MoTpeOuTeNel 10 CTETICHN HAJIeKHOCTH DJIEKTPOCHAOKECHHS.
OmnpezneneHue BEpOSTHOTO yiiepOa OT nmepepriBa
anekTpocHabxeHus. baancel MmomHoOCTEH B
ANIEKTpOIHEpreTuueckoit cucreme. Cocrapistome 6aJaHCOB
AKTHBHOM M pEaKTUBHON MOIITHOCTH B




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

IIEKTPOIHEPIETUYECKUX CUCTEMAX U PAlOHHBIX CETAX.
BeisiBieHre HEOOXOAMMOCTH YCTAHOBKHU JOTIOTHUTEIBHBIX
VCTOYHUKOB PEAKTUBHON MOIIHOCTH. McTOUHMKN
PEaKTUBHOM MOIIHOCTH B 3JICKTPUYECKUX CUCTEMAX, UX
TEXHUYECKHE U SKOHOMUYECKHE XapaKTEPUCTUKU. BrIGOD
MOIIIHOCTH U TUIIa KOMIICHCUPYIOLIUX YCTPOUCTB 110
yCIOBUSAM OajlaHCca PEaKTUBHOM MOILIIHOCTH B JIEKTPUUECKON
cetu. [ IpyHOUIIBI 5KOHOMUYECKOTO Pa3MEILEHUS
KOMIICHCUPYIOILUX YCTPONUCTB Ha NOJCTaHIUAX ceTU. BpIOOp
OCHOBHBIX IIapaMETPOB IIEKTPUUYECKUX CETEN MPH
npoekTHpoBaHuu. OCHOBHbIE TUIIBI KOH(PUTYpaLUil cXeM
ANEKTPUYECKUX CETEN U UX KAYECTBEHHBIC XapAKTEPUCTUKH.
Bb100p HOMUHAIBHOTO HANPS)KEHUS YYaCTKOB ceTu. BriGop
YCTaHOBJICHHON MOIIHOCTH TPAaHC(OPMATOPOB
MOHMKAIOIIUX MMOACTAHIUI: SJKOHOMUYECKOE KOJIMYECTBO U
HOMHUHAJIBHBIE MOITHOCTH TPaHC(HOPMATOPOB, TEXHUIECKHE
OTrpaHUYEHUs, IOIIyCTUMBIE IEPETPY3KHU B PA3IUYHbIX
pexxumax. Beibop cxeM pacnpenenuTenbHbIX YCTPOICTB
HOHMXKAIOIIUX NOJACTaHIMI Bb100p NpOBOIOB BO3AYIIHBIX
JUHUHA U CEYCHHI TOKOBEIYIINX KU KaOemei:
HYKOHOMHYECKHUE NTapaMETPbI, TEXHUUYECKHE OTPaHNYEHUS,
JIOTTYCTHMBbIE TIEPETPY3KH B pab0UYNX peKUMax. AJTOPUTM
BbIOOpa ONTHMAJIbHOIO BAPHAHTA CXEMBI CETH.

11. | Peneitnas 3amura 1 aBTOMATU3AIMS DJIEKTPOIHEPTETUUECKUX CUCTEM
11. | Peneitnas 3amura u HasnaueHune u BUIbl aBBTOMATUKH SHEPTOCHUCTEM.
1. | aBromaTu3anus Haznauenwue penelinoil 3amutel, TpeOOBaHUS,

QJICKTPOOHCPICTUYCCKUX
CUCTEM

IIPEABSBISAEMBIE K YCTPONUCTBAM PEJICUHON 3aIMTHI.
OcHoBHbIE BUBI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI AIIEMEHTOB HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
pearupoBaTrh yCTPONCTBA PEICHHOM 3a1uThl. Buabl
KOPOTKHMX 3aMbIKaHUW. BEKTOpHBIE AUarpaMMbl TOKOB U
HanpsDKeHUH Npu Tpexda3HbIX, IBYX(Pa3HbIX, 0THO(A3HBIX U
JIBYX(a3HBIX KOPOTKUX 3aMbIKAaHUIN Ha 3€MJIIO B CETH C
3a3eMJICHHOM HEUTpaiblo. BekropHas nuarpamma
0J1HO()Aa3HOT0 3aMBIKAHUS Ha 3€MJIIO B CETH C
M30JIMpOBaHHON HelTpanblo. Kakne n3MeHeHus napameTpoB
peXuMa Ipy BOSHUKHOBEHUH KOPOTKHMX 3aMbIKAaHUN MOTYT
OBITh UCIIOJB30BAHBI JUIs IOCTPOCHUS PEJICHHOM 3aUTHI.
BekTopHble AuarpaMMbl TOKOB IIPH KOPOTKOM 3aMBIKAHUH 32
TpaHc(hOpMaTOPOM CO CXeMOil coeTMHEHHsI 0OMOTOK
TpeyroiabHUK/3Be31a-11. MakcuManbHast TOKOBas 3aluTa.
Onpeznenenue napaMeTpoB cpadaThIBAaHUS U OLIEHKA
YyBCTBUTEJIBHOCTH 3aIIMThl. BapraHTHI cxem
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M3MEPUTENIBHOIO OpraHa 3alluThl. MakcuMalbHas TOKOBAs
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM O HANPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amuTa co CTyIEeHYaToOn
XapaKTEPUCTUKOM BBIAECPKKU BPEMEHHU. 3alUTa OT
3aMbIKaHUM Ha 3€MJII0 B CETH C M30JMPOBAHHON HEUTPAJIBIO.
TokoBas HanpaBJIeHHAs 3aLUTa JUHUAN 3JIEKTPONEPEIauu ¢
JBYXCTOPOHHUM nuTaHueM. 90°-as cxema BKJIIOYEHUS pelle
HaIpaBJIeHUs1 MOLHOCTU. TOKOBask HalIpaBJIEHHAs 3alUTa Co
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
TokoBas 3ammTa HyJIEBOM NOCIEA0BATENLHOCTH. TOKOBas
3aIuTa 00paTHOM MOCIIeIOBAaTEIbHOCTU. 3a04HAs 3allUTa
JMHUH dnekTpornepenadn. [IpuHnun neicTeus, napameTpsl
cpabatsiBanus. [IpogonsHas nuddepenumanbHas TOKOBas
3aluTa, IPUHIMI JEHCTBUS, TapaMeTpbl cpabaThIBaHUS.
[TpononsHas nuddepeHnuanbHas TOKOBas 3alUTa THHUH.
Juddepennmansao-dasznas 3ammra tuHud. [lonepeunast
muddepeHranpHas TOKOBas 3aluTa, IPUHIINI JeHCTBUS,
cpabarpiBanus. [lonepeunas nuddepennnanbaas TokoBast
HaIlpaBJI€Ha 3alUTa NapajyIeIbHbIX JTUHUI.
ABTOMaTHueckoe 1nmoBTopHoe BitoueHue (AlIB).
Hasnauenne AIIB, TpeGoBanusi, npeabsasisieMbie Kk AIIB.
Bo3MOXHOCTH YCKOpEeHUsI IEHCTBUS 3alUThl IPU HAIUYUU
AIIB. IToBpexxaeHus: 1 HEHOpMaJIbHbIE PEeXXUMbI PaOOThI
tpanchopmatopa. TpeGoBanus, MpeabsIBIsIEMbIE K PEIICHHON
3amuTe TpaHcpopmaropa. OCHOBHBIE U Pe3€pPBHBIC 3aIIUTHI
Tpanchopmaropa.

12.

BOBI[yI_HHBIe 1 KaOeJIbHBIC JTMHUN

12.

BOS,Z[yI_HHBIe 1 KaOeJIbHBIC
JIMHUU

OcHoBHbIe TIOHATHSA U onpenenenus. Knaccuduxauus JIDII
NepEeMEHHOT0 ToKa. Pa3Butue TexHuku nepepaun 39 B XX
Beke. KoHcTpykTuBHBIE 211eMeHThI BJI, nx Ha3HaueHue.
VYcnosus padotst BJI (rosoneaHsie 1 BETPOBbIE HATPY3KH).
Tunsl IpOBOAOB U TPO303aILUTHBIX TPOCOB. Pacmiennenue
¢a3 u ux Tpancnosuuusa. KoHCTpyKIMK onop u ux
kiaccupukanus. TUIBI H30SAIMOHHBIX KOHCTPYKIIUH.
JInnelinaa apmarypa. ['eomerpuueckue xapakrepuctuku BJI.
[Tpu4KHbI U TEHJICHIMS PA3BUTHA KaOETbHON TEXHUKH.
DneMeHTHI KaOelIbHBIX JTMHHUM, MX Ha3HaueHHe. TeruioBas
cxeMma 3amenieHus kabens. ToKu 1 MOIIHOCTH, JOITyCTUMbIE
10 YCJIOBHUSIM HarpeBa 301N Kales B CTalluOHAPHOM
pexxume. [lytu yBennuenus nponycknoit cnocodnoct KJI.
Knaccudukanmst 1 OCHOBHBIE THITBI CUJIOBBIX KaOemei.
OcHoBHble Buab! apMatypbl KJI.

13.

N3omanus u nepeHanpsKeHus




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Mzonanusa n
nepeHanpsiKeHus

OnexTpodusnueckue npoueccsl B razax. Knaccupukanus
ANEKTPUYECKUX MoJel. loHn3anoHHbIe IPOLECCHI B ra3ax.
JlaBuHa >11€KTPOHOB. Y CIIOBHE CAMOCTOSTEIBHOCTH pa3psja.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JIaBJICHUs ra3a u Apyrux GpaxTtopos. DPGHeKT MoaIPHOCTH.
baprepnsiii apdext KopoHHBIH pa3psia Ha TOCTOSHHOM H
IIEPEMEHHOM HanpspkeHusx. [lorepu sHeprun Ha KOpoHy
IIpY IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemble
KOPOHHBIM pa3psiioM Ha NpoBoJax. Paspsaza B Bo3myxe BIOJIb
MOBEPXHOCTHU TBEPJIOTO IUAIIEKTpUKaA. BriusHue
KOHCTPYKTHUBHBIX OCOOCHHOCTEH Ha HAPsSKEHUE
nepekpbIThsi OCHOBHBIE BUJIbI U CBOMCTBA BHEILIHEN
U30JA0UH. ATMOC(EPHBINA BO3AYX KaK JUIJIEKTPUK.
HaznaueHue 1 TUIIBI U30JISITOPOB. DKCILTyaTalliOHHBIN
KOHTpOJb. OO11ast XapaKTepUCTHKA U TUIIbI BHYTPEHHEN
n3ossiuuu. KomObunupoBanue quanekTpukoB. CtapeHue
BHYTpPEHHEH U BHEIIHEN u3oisauuu. Koopannanus uzonsannn
[TpodwmnakTrka N30IAIUH. 3aa9U U HEIU TPOPHITAKTHKH.
MeToapl uCIIBITaHUS U30JIALMNA. BBICOKOBOJIBTHBIE
UCIBITAaTEIbHbIE YCTAHOBKU BBICOKOI'O HAIPSKEHUSI.

VY CTaHOBKM J71s1 TOJTYYEHMSI BBICOKUX IIEPEMEHHBIX U
MOCTOSIHHBIX HanpshkeHUi. VIMITylIbCHbIE HCIBITaTEIbHBIE
YCTaHOBKH. M3MepeHue BBICOKMX HAIPsHKEHUN (M3MEpEHNE
[IApOBBIM Pa3PSIIHUKOM, U3MEPEHHE ANEKTPOCTATUYECKUM
KHJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucnoibp3oBaHueM aenuteneit) Knaccuduxanms
nepeHanpsbkeHui. ['po3oBble nepeHanpspkeHus. MoaHus Kak
HCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
napaMeTpsl MOJHUU. IHTEHCUBHOCTB IPO30BOI
nesiTenibHOCTH. BHyTpeHHue nepenanpsiokenus. O01mas
XapakTepucTHKa. BoiaHOBbIE mpoliecchl B 00MOTKax
TpaHcopmaropa. HauanbHoe pacnpenenenre Hanps>KeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBILUIHCS
peXUM, IEPEXOHBIN TTpoliecc. Pacnipenenenne HanpsKeHUs
BJI0JIb 0OMOTOK Tpex{a3Horo TpaHchopmaTopa
Knaccudukanus Mep 3aliuThl OT epeHaNpsKEHH.
VYerpoiicTBa 3alMTHl OT NEPEHANPSHKEHNN. 3aluTa
MOJICTAaHIMI OT NPSAMBIX yJIapOB MOJIHUM. 30HA 3aIUThI
MOJIHUEOTBOJOB. 30HA 3alUThI TPOCOBOT'O MOJIHUEOTBO/A.
I'po3oymopHOCTH OOBEKTOB.

14.

Cucremnl 3HCKTp00H36)KCHI/I

s TOPOAOB U IMTPOMBINIIJICHHBIX HpCI[HpI/ISITI/Iﬁ

14.

Cucremsl
AIEKTPOCHAOKEHUS

SJIEKTPOIIOTPEBJIEHUME Pexumsl anextponorpelinenus
Jlunamuka smexktponotpediaenus: B Poccuiickoit deneparymy,




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

rOpPOJIOB U
MIPOMBIIIIICHHBIX
NPEINPUITHI

DJeKTpUYecKrue Harpy3Kku U 3JIeKTpornoTpedaeHue
CeNMUTeOHBIX TEPPUTOPHIA TOPOIOB, [ paduKu 3MEKTPUIECKUX
Harpy30K M UX XapakTepUCTUKH, PaKTOpBHI, BIUAIOLIUE HA
PEXKUMBI 3JIEKTPOIIOTPeOIIeHUsT Y IpaBiIeHUE
anektponorpednenuem Lenu ynpasneHus
ANIEKTpONOTpeOIeHEM, ABapHilHbIE OTPAHUYEHUS
3JIeKTponoTpedienus, MeponpusTHs 110 peryaIupoBaHHIO
PEXKUMOB 3JIeKTponoTpedienus, CTUMYJINpOBaHHE
noTpeOuTeNnei K ynpaBiIeHHUIO 3JIEKTPOIOTPEOICHUEM.
OJIEKTPUYECKUE HAT'PY3KU 3JIEMEHTOB
CHUCTEM DJIEKTPOCHABXEHUS PacuerHble Harpy3ku
AIIEMEHTOB CHCTEM 3JIeKTpocHa0)eHus1, [lonsaTre pacueTHoi
Harpy3ku. MareMatnyeckoe OIMCaHue IEKTPUYECKUX
Harpys3ok, [loka3zarenu, XxapakTepu3yIoLe pexumMbl pabOThI
AJIEKTPONPUEMHUKOB U UX Irpymil, [IpakTruueckue MeTo bl
OIpe/IeNICHUs] PACUETHBIX HAarpy30kK, Onpenenenue
pacyeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUI TOPOJIOB
OO61ue nonoxeHus, PacueTHas Harpy3ka Ha IIMHAX
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3JaHU,
PacuerHas Harpyska pacnpenenutenbHbix JuHuil 380 B u
TpanchopmaTopHbIX noactanuii 6—20/0,4 kB, PacueTHas
Harpyska 3JieMeHTOB ceteit 6—20 kB u neHTpoB nuTanus,
VYKpyHHEHHas OLlEHKa pacueTHOIN Harpy3Ku CeIUTEOHbIX
Tepputopui, IIpumepsl onpeneneHus pacueTHbIX
nexTpuyeckux Harpysok. PEXXMMbI HEMTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEeUTpanu B ceTsax cpeqHero HanpsikeHus (6—35 kB)
N3onupoBanHas HeluTpasibo, HopMupoBaHue eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 3eMJIt0, KoMneHCupoBaHHas HEUTpaJb,
[yroracsmue peaktopsl, Pe3ucTuBHOE 3a3eMiieHNe
HeiTpanu, OcoO0eHHOCTH BbIOOpa peXxrMa HEUTpPAJIH B CETSIX
¢ KabensiMHU ¢ U30JIALHUEN U3 CIIMTOTO MOJUATHUIICHA.
PexxuMebl HeliTpanu B ceTsix HU3Koro Hanpspkenus (1o 1000
B) I'myxo3azemienHas HelTpanb, M3omupoBaHHas
Hentpans. CXEMbBI I'OPOJICKUX
PACIIPEJIEJIMTEJIBHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOACKUX CETEN
TpebGoBanusi, MpeabIBIsIEMbIE K CXeMaM TOPOJICKUX CETEH,
HanexHocTtsb anekrpocHabxkenus, KomMmyranuonssle u
3alUIIAIOIIKE AJIEKTpUUecKue anmnaparbl. CXeMbl
pacnpeaenuTeNbHbIX dJIEKTPUUECKUX ceTell PaguanbpHo-
MarucTpalibHas Hepe3epBHpOBaHHas cxeMa cetu, [letneBas
HEaBTOMATHU3HPOBaHHAs cxeMa ceTH, IleTieBas
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JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

aBTOMaTU3UpOBaHHAas cxeMa ceTH, ClI0)KHO3aMKHYTasi cXxeMa
CETH HU3KOT'0 HampskeHus,, MHOTo1y4eBble
aBTOMATHU3UPOBAaHHBIE CXEMBI ceTH, Peanusaius yctpoiicTBa
ABTOMAaTUYECKOT0 BKJIIOYEHMS pe3epBa B
IByXTpaHchopmaTopHoi noactaHuu, CxeMbl BBOJHBIX
pacIpeenuTeNbHbIX YCTPOUCTB 34aHuid, PekoMennauu mno
BBIOOPY CXEM pacrpeaenuTeNbHoil cetu, [luTaromue cetu
6—20 kB Heo6xoauMocTh coOpyKeHHS
pacrpenenuTenbHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
cererr 6—10 kB, Oco6eHHOCTH TTOCTPOCHNUS TUTAIOIINX
cerelt 20 kB.

15. | YopaBneHue kaueCTBOM AJIEKTPOIHEPTUU

15. | YnpaBnenue kauecTBOM DJeKTpOMarHuTHasi COBMECTUMOCTh M Kau€CTBO

1. | anexTposHEprun anekTposHeprun. [lokazareny kayecTBa JEKTPOIHEPIUN.
HopmartuHo-mipaBoBas 6a3za. Cpeacrsa u3MepeHus
IoKa3aresel KauecTBa 3JIeKTpodHeprun. OpraHu3alioHHbIE
3a71a4M yIpaBJIeHUs] KAYeCTBOM 3JIeKTpodHepruu. KoHTpomb
Y aHaJIu3 KauyecTBa 3J1eKTposHepruu. Crnocoosl u
TEXHUYECKHE CPEICTBA 00ECTIEYCHHUS KaueCTBa
HIIEKTPOIHEPTUU

16. | ABTOMaTHKa 3JIEKTPOIHEPTETUIECKUX CHCTEM

16. | ABTomaruka OcCoOeHHOCTH YHEPreTHUECKOT0 MPOU3BOJICTBA,

1. | aNMeKTpOdIHEPreTHUECKUX 00ycIIaBIMBaIOIINE IIMPOKOE BHEIPEHHUE CPE/ICTB

CUCTEM

aBTOMATHKH. BUJIbI aBTOMaTHKH SHEPTOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJOTHYECKasi aBTOMATHKa, aBTOMaTUKa
yIpaBJIeHUs] HOPMaJIbHBIMH PEKUMaMHU, IPOTUBOABapUitHOE
ABTOMATUYECKOE YIPABJIECHUE DJIEKTPOIHEPTreTHUECKUMHU
cucremamu (OCC - npoTrBOaBapuiiHas aBTOMaTHKA).
ABTOMaTHKa YIIpaBJIEHUs TyCKOM U OCTaHOBOM Typ0oO- 1
rugporesepaTopoB. OCOOEHHOCTH aBTOMATUYECKOTO
yhpaBieHus: TypOOreHepaTopaMu aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB Ha
napauieabHy0 padboTy. CriocoObl M YCIOBHS BKIIFOUECHHS.
ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPOIJIEKTPOHHBIE U
MUKPOIIPOIIECCOPHBIE). ABTOMATUYECKOE PETYIUPOBAHHE
HanpspkeHus U peaktuBHoi moiHoctu (APH u PM) B O90C.
TexHuueckue cpeacTra. ABTOMAaTHUYECKOE PETYIUPOBAHUE
B30y aeHus (APB) cunxponHbix ManuH. CUCTEMBI
BO30YKIEHHSI CHHXPOHHBIX T€HEPATOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUTaTeie. ABTOMaTUYECKUE
PEryJiaTopbl BO30YXKAEHUS IPONOPLHUOHAIBHOTO 1EHCTBUS.
ABTOMAaTHYECKUE PETyIATOPHI BO30YKIECHHS CUIBHOTO
neiicteus (APB Cl1). Muxkponpoueccopusie APB CJ1.
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

Oco0eHHOCTH aBTOMAaTHYECKOTO PeryInpoBaHus
koddpurmentoB Tpancopmanmu (APKT)
TpanchopmaTopoB ¢ ycrpoiictBamu PITH. ABTomaTndeckoe
yIpaBje€HUE PEAKTUBHON MOLIHOCTHIO CTATUYECKUX €€
ncTouHNKOB — KomneHcaTopoB (CTK). Apromarnueckoe
pEeryJinpoBaHHe 4YacTOThl U aKTUBHOM MoutHocTy B DOC.
IlepBruHOE peryampoBaHue - aBTOMaTHYECKOE
peryarpoBaHKE YaCTOTHI BpallleHHUs TypOo- 1
TUAPOreHEPATOPOB. ABTOMATUYECKHUE PETYJIATOPBI YACTOTHI
BpaiueHus (APYB). Buas! (rugpoarHaMuyeckue u
anekTporuapairndeckue APUB). Bropuunoe
pEryJinpoBaHUE - aBTOMAaTUYECKOE PETYINPOBAHUE YACTOTHI
u akTuBHOM MomHOocTH (APUM) B OOC.
YacroToperyiupyoluue 3JIeKTPOCTaHLIUU U
AIIEKTPOCTAHIINHU, Pa0OTAIOIIUE 110 AUCTIETYCPCKOMY
rpaduKy Harpy3ku. OnTHMaIbHOE paclpeieieHne Harpy30K
MEXy 00bEeTMHEHUSIMHU, SHEPTOCUCTEMaMHU U
reHeparopamu. MHoroypoBHeBas uepapxudeckas APUM
Enunoii sueprocucremsl Poccuu. [IpoTuBoaBapuiinas
aBTomaruka. HazHauenue, BUJIbl, IpebsABISIEMbIE
TpeOoBaHUs. ABTOMaTHKa OTPaHUYEHUS HETOMYCTUMBIX
WU3MEHEHUH JCHCTBYIOLIETO 3HAYECHHUSI U YaCTOTBI
HaNpsDKEHUs: ABTOMAaTHKa ONPaHUYECHHMSI TIOBBIILICHUS U
cHmkenus HanpspkeHust (AOITH u JIOCH). ABromartuka
orpaHnyeHus nosbleHus yactotel (AOIIY). ABTomarnka
orpaHuueHus CHIkeHus 9actoTsl (AOCY), BKiItOUaromas
aBTOMATHKY 4aCTOTHOTO ITyCKa PE3€pPBHBIX T€HEPATOPOB
(AUIIIl"), aBTOMaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AYUP) u
JIEIATEIbHYIO0 aBTOMATHKY 10 YaCTOTE Ha TEILIOBBIX U
ATOMHBIX CTaHIMAX. ABTOMATHKa MPEI0TBPALLEHUS
HapymeHus ycroituuBoctu (AITHY). CrocoObl 1o3upoBanus
yropasisiromux Bo3aencTsui. LlenrpanuzoBannas AITHY.
JenenrpanusoBansslie ycrpoiicta AIIHY. ABromaruka
JMKBUJIALIUU aCUHXPOHHBIX pexuMoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiictBo AJIAP. ABTOMaTHueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKIItOUeHUe pezepna (ABP).

17. | HageXxHOCTh CHCTEM DJIEKTPOCHAOKEHUSI
17. | Hame)XHOCTE CHCTEM OO0mIure cBeACHUS O TEOPUH HAIC)KHOCTH TEXHHYECKUX
1. | snexTpocHabxkeHUs cucreM: anekTposnepreruueckux (39C) u cucrem

anekTpocHabxkenus (COC). HanexxHOCTh B TEXHHUKE U
DHEpPreTHKe. 3aauu HaIKHOCTH TIPH MTPOSKTUPOBAHUU U
OKCILTyaTaIUH SJICKTPOIHEPTETHUCCKUX CUCTEM. BiusiHue
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MIPUHIIMIIOB TOCTPOCHHUS U OCOOCHHOCTEH yrpaBiIeHUs Npu
skcruryaTauu COC Ha ypoBeHb HaIEKHOCTU
anekTpocHaOxeHus. TpeOoBaHUS HOPMATUBHBIX
JIOKyMeHTOB. Kareropuu snexrponorpedureneid o
HaAEKHOCTH AekTpocHaOxkeHus. [Ipuunnbl u Qusndeckue
OCHOBBI BO3HUKHOBEHMSI U pa3BuTus aBapuii B COC.
Knaccudukanms aBapuii. Kimaccugukarmms oTka3os.
duznueckas IpUpoaa 0TKA30B IEKTPOOOOpyI0BaHuUs. [S].
MaremaTuueckuii anmnapar, KCIoJIb3yeMbIid B TEOPUU
HAJIE)KHOCTU TEXHUUYECKUX (IIEKTPOIHEPIETUYECKUX )
cucteM. Teopust BeposTHOCTEH (OCHOBHBIE MTOHSTHSI,
OCHOBHBIE TEOPEMBI, CIy4yaliHble BEIMUMUHBI U 3aKOHBI UX
pacnpezenenus). OCHOBHBIE TOHATHS U OMPEeIICHUS
TEOpUHU HAEKHOCTU. ENMHNYHbBIE M KOMIIEKCHBIE
MOoKa3aTesn. XapaKTepUCTUKHN Ha/IE)KHOCTU. 3aKOHbI
pacnpezesieHus Cly4aiiHbIX BEJIMYMH B 33]]a4ax HaJIeKHOCTU
aNeKTpocHaOkeHHs (OMHOMUHAIBHOE paclpeiesicHHe,
pacnpeznenenue Ilyaccona, nokaszarenbHOe pacipeieieHue,
3aKOH paBHOMEPHOI'O paclpeie]IeHUsl BEpOSTHOCTEM,
HOpMAaJIbHBIN 3aKOH pacIpeleleHHsl, FaMMa-pacipe/iesieHue,
pacnpeznenenue BeiiOysia). Meronbl pacyera mokasarenei
HaJEKHOCTH CUCTEM 3JIEKTpOcHabkeHus. MetoJ pacuera
NoKazaresnel HaJ&KHOCTH C UCIIOJIb30BaHUEM MOJEINIEH
CIy4JaiHbIX mpoueccoB. [Iporeccsl 0TKa30B 1
BOCCTAHOBJICHUI OAHOJIEMEHTHOM cxembl. Cucrema,
COCTOSIIIAsl U3 MOCJIEI0BATENbHBIX BOCCTAHABINBAEMBIX
a51eMeHTOB. CUCTEMa, COCTOSAIIAs U3 NTapaJIIEILHO
COEIMHEHHBIX BOCCTAaHABIMBAEMbIX 3JIeMeHTOB. Pacuer
IoKazaresnel HaJE&KHOCTH C yY€TOM PEMOHTHBIX COCTOSTHUI
Y NIPETHAMEPEHHBIX OTKIOYEHUM 3JIEMEHTOB. MeTO bl
pacuera nokasaresei HaJ€KHOCTH CXEM JIEKTPOCHA0KEHUS
10 CPETHUM 3HAYEHUSIM BEPOSTHOCTEN COCTOSTHUS
251eMeHTOB. CpeTHUE BEPOSTHOCTU COCTOSTHUS DJIEMEHTA.
BeposTHOCTH 0TKa30BOr0 1 0€30TKAa30BOI0 COCTOSIHUS CXEM
C T0CJIEI0BATENIbHBIM COEAMHEHUEM JIEMEHTOB.
BeposTHOCTH 0TKa30BOr0 1 0€30TKAa30BOI0 COCTOSTHUS CXEM
C IapajuIeIbHBIM COEIUHEHUEM 2JIEMEHTOB. MeTos aHanu3a
BEPOSITHOCTEN COCTOSTHUI CUCTEMBI. MeToJ ¢
UCIIOJIb30BaHUEM (DOPMYJIIBI TOJTHON BEPOSITHOCTU. MeTo bl
CTPYKTYpPHOTO aHAJIN3a CIOXKHBIX CXEM M MCIIOIb30BAaHUE UX
JUISL OLIEHKU HaJI&KHOCTU. MeTo/ bl (hopMalu3aiiuu pu
COCTAaBJICHUU PACYETHBIX CXEM 110 HAJEKHOCTU C yUETOM
(YHKIIMOHUPOBAHUS CUCTEM CETEBOM M CUCTEMHOM
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ABTOMATHUKH, PEJIICHHOM 3aILUThI, OIIEPAaTUBHBIX
IIEPEKIIIOYECHU.

18.

ACJ1Y u ynpaBieHHE peKUMaMH pabOThI ceTei

18.

ACLY u ynpaBneHue
pexuMamMu paboOThI CeTeH

ABTOMaTU3UPOBAHHBIE CUCTEMBI JUCIIETUEPCKOTO
yopasierus (ACY) 93C. Ocnorusie 3agaun. CTpyKTypa
ACHY. Uadopmarus, Heooxoammast 1yist ynpasierus 39C.
[TpeumymectBa npu coznanuu eaunoit 99C (EDC) Poccun.
HNudopmanus B ACJ1Y. U3mepenue u KoIupOBaHUE
uHpopmanuu. Kananer csizu. [lepenadya nuckpeTHom
uH(popmanuu. Moaynsius cursana. MHOrokaHajabHble
KOJOUMITYJIbCHBIE YCTpOiicTBa TenemexaHuku. [lonstue
pexxuma DOC. [TonsiTre 06 onTUMaIBHOCTH peskUMOB IIC.
Kpurepuun ontumanbsHoctu. OrpaHMYeHHUs], HAKJIAIbIBAEMbIE
Ha (pu3HUecKue mapaMeTphl U yCIOBUS pabOTHl OCHOBHOTO
obopynoBanus. LleneBbie GyHKIMY U OTpaHUYEHUS TIPU
pacuere ONTUMaIbHBIX peKUMOB padoTsl DIC. Buabl
wianupoBaHus pexumoB DIC. XapakTepucTHKU TpaduKoB
Harpy3ku. [IpornozupoBanue cyrouHoro rpauka Harpy3KH.
MeTobl MPOrHO3UPOBAHUS CYTOYHOTO Ipaduka Harpy3KH.
Hcrounnku peaktuBHoM MontHOCTH B 9DC. IToHsATHE 00
ONTUMAJILHOM paclpeielIeHUN PEaKTUBHON Harpy3Ku MEXy
UCTOYHHUKAMHU PEaKTUBHOM MoIIHOCTHU. [ToHsATHE 00
HKOHOMUYECKH 11€JIeCO00pa3HON KOMIIEHCAIlUY PEaKTUBHOM
MOIIHOCTH B paclpeAeInuTENbHbIX ceTAX. ONTUMaIbHOE
pa3MerieHye 6atapeil KOHIEHCAaTOPOB B
pacnpenenuTENbHbBIX CETAX C yUeTOM HU3MEHEHHUS
HaIPSKEHUSL.

19.

[udposas penelinas 3ammTa

19.

Hudposas peneitnas
3aluTa

OOG11re BOMPOCH BHITTOJTHEHUS U TPUMEHEHUS
MUKPOTIPOIIECCOPHBIX 3aUT OCOOEHHOCTH alTOPUTMOB
(GYHKITMOHUPOBAHHSI MUKPOTIPOIIECCOPHBIX [IpoekTrpoBaHue
CUCTEM pEeJICHHOM 3aIIUThI, BHITOTHAEMBIX Ha
MUKPOTIPOIIECCOPHBIX TepMHuHANIaX CrienuaibHbIe BOPOCHI
MPUMEHEHHUS U DKCIUTYaTallii MUKPOTPOIIECCOPHBIX 3aIllUT

20.

ABTOM&TI/ISI/IpOBaHHBIe I/IH(I)OpMaHI/IOHHO-I/I3MepI/ITeJ'II)HBIe CUCTEMBI KOMMECPYECCKOT'O YUCTa

QJICKTPOSHCPIUU

20.

ABTOMAaTH3UPOBaHHbBIE
MH(pOPMAIMOHHO-
WN3MEPHUTEITBHBIE CUCTEMBI
KOMMEpUYECKOT0 yueTa
AJIEKTPOIHEPTHU

OcHOBHBIE 331a4H Kypca. ABTOMaTH3aIus y4deTa
AIIEKTPOIHEPTUU - UHCTPYMEHT MOBBIIIEHUS 3(pPEeKTUBHOCTH
npoliecca NPOU3BOJCTBA, Iepeiadun, pPacpeaeIeHUs U
notpelienus aekTposneprun. Llenu u 3anauu, permaembie
cucteMo. [ [pMHIIMIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYD. TpeboBanus k cucteme ACKYD, npasuna yuyera
HIIEKTPOIHEPTUH U MOIIHOCTH. [IpaBuia yuera
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

ANEKTPUYECKOMN 3Hepruu. TUIIOBbIE TEXHUYECKUE
TpeOOBaHUS K CPEACTBAM aBTOMAaTHU3alUN KOHTPOJIA U y4eTa
anekTposHepruu u MouHocty 111 ACKY D sHeprocucrem.
CocraB u TpeboBaHus kK KOHCTpyKuuu. [lokazarenu
HazHayeHus. TpeOoBaHUS O MUTAHUIO, IPOTPAMMHOMY
00ecnevyeHn10, yCTOHYMBOCTH K KIIMMAaTHYE€CKUM U BHELITHUM
BO3/ICHCTBUAM, 0€30MaCHOCTH, HA/IEKHOCTH,
METPOJIOTHYECKOMY 00ECIIEUESHUIO U TEXHUYECKOMY
oOciyxuBanuto. Opranu3zanus ToOYeK U TPYII yyeTa
A5eKTpo3HEepruu. OCHOBHBIE ONPEAETICHUS U TEPMHUHBI.
TpeOGoBaHMs K YCTAaHOBKE CPEICTB KOMMEPUYECKOTO U
TEXHUUYECKOro yuera. Llenu ydera ajekTposHepruu.
®yukuuu u 3anaun AUMCKYD npennpusituii cetei.
3agaun AUMC KYD ObITOBBIX OTpEeOUTENCH. DTaITbI
CO3J1aHUs U BBOJIa B 3KcIutyaTanuio cucreMbl ACKYD.
[TpenmpoekTHOE 0OCIenOBaHKE MTpeanpusaTus. Pazpaborka
TEXHUYECKOT0 3a/1aHusl. MogepHHU3alus U3MEPUTEIbHbBIX
KOMIUIEKCOB. TexHopabouee NpoeKTUPOBaHUE
MH(OPMALIMOHHO-U3MEPHUTENHLHOTO U HH()OPMALIMOHHO-
BBIUHCIUTEILHOIO KOMILIEKCOB. PazpaboTka 10KyMEHTOB 110
MeTpoJIorHuecKkomMy obecrnieueHuto. Komrmuekramusi.
CrpoutenbHO-MOHTa)KHBIE paOOTHI. [lyckoHanagouHbIe
paboThl. OnbITHAS SKCIUTyaTalus. Y TBEpKIEeHUE TUIIA
CPEJICTBA U3MEPEHUSI U aTTECTALUs METOIMKH BBIIOJTHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBUE TEXHUUECKUX
TpeOoBaHUI 00bEIMHEHHOTO phIHKA SHepruu. Ilepegaua
aBTOMATH3UPOBaHHOM HH(pOPMAIMOHHO-U3MEPUTETHLHON
CUCTEMBI B IIOCTOSIHHYIO dKcILTyaTanuio M3mepenue snepruu
Y MOIIHOCTH, IIOTPELIHOCTH U3MepeHnid. MeTopl
MU3MEPEHMS MOIIHOCTU. MTHAYKIIMOHHBIN CYETYHK.
[Tudpossie cuetunku. [TorpemHoctn u3mepennii. Hebanaunc
AIIEKTPO’HEPIUU U MolHocTU. KoMmepueckue norepu.
CrpykTypa u coctaB u3mepuTenbHoro kommiekca ACKYO
N3mepurtenbhpiii kanai. TpancgopMaTopsl TOKa,
TpaHc(hOopMaTOpbl HANPSHKEHHsI, BTOPUYHBIE 1IETIH, CYSTUYNMKU
ANEKTPUYECKON SHEPIruu. BiusHue s1eMeHTOB Ha
METPOJIOTMUECKHUE XapAKTEPUCTUKN U3MEPEHUH.
WNupopmannonHslit kanan. Opranuzaius KaHajJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYpPOU MPEATIPUATHS.
Turnbl yCTPOMCTB CBSI3M M KAHAJIOB MEpeaadn JaHHbIX. X
Ha/IeKHOCTh U MPOITyCKHas ciocoOHocTh. TpeboBaHus u K
PE3epPBUPOBAHUIO KAHAJIOB CBSI3U M 0030p CYIECTBYIOMINX
pemeHnii. YcrpoiictBo cbopa u nepenaun gaHbix (Y CIL).




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Haznauenue. TpeGoBanus K GyHKIIMOHATBHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHbIX LleHTp 00paboTku JaHHBIX.
Ilepeuens pemaeMbix 3aga4. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINIapaTHBIX CPeACTB. TexHnyeckue cpeacTsa
U3MEpEeHUs, XpaHeHUs, iepesiaun U 00paboTKu MHPOpMAIIT
B cucreMe L{udpoBbie CHETUNKH 3IEKTPOIHEPTHH.
TexHuueckue xapakTepucTuku. Hactpoeunslie mapaMerpsl.
CepBHCHBIE BO3MOXXHOCTH, (DYHKIIMH U X HACTPOMKA.
[IporpammHuoe obecrieueHre. Y CTporUCTBO cOopa U nepeaaun
nanHbIX (YCILJ). Texnuuecknue XapakKTEpUCTHKH.
Koundurypauus u nactpoiiku. Opranu3zaius 1eHTpa
00paboTku gaHHBIX. TpedoBaHus K MHPPACTPYKType U
armnapaTHOM 4yacTu. Y CTpOKWCTBO KAaHAJIOB CBSI3U Y POBHU
cOopa TaHHBIX. Y HUBEPCAIbHBIN ACUHXPOHHBINA IPEMO-
nepenatuuk. Marepdeiicol. Kanansl cszu B AUMCKYD.
CocTaB ¥ Ha3HauY€HUE IPOTPAMMHOIO KOMILJIEKCA CUCTEMBbI
ACKYD CocraB KoMILIeKCca TPOrPAMMHOT0 00ECTIICUEHUSI.
Monynb anMuHHCTpaTOpa cucTemMbl. KOMMYHHUKAIIMOHHBIN
MonyInb. baza nanubix. Moaynb cyObeKTOB phIHKA
ANIEKTPO3HEPIruu U MoiHocTu. CripaBouyHuku. Moaynu
poCcMOTpa ¥ 00pabOTKK JaHHBIX. Moaynu sKcropra-
MMIIOpTA.

AHHOTanuu pabouux nmporpamMm JUCHUIUIMH (MOyJieil) MpeacTaBiaeHbl B MpHiiokeHuu b.

4. TIPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus o0 MpakTHUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0Opa30BaTeNbHON NMpOrpaMMbl MpeACTaBlIeHa B IpUilokeHue B.

B pamkax yueOHOro

IUIaHA  JIOTIOJIHUTENILHOW  00pa3oBaTeIbHOM  MPOrpaMMBbl

UCHOJB3YIOTCS TPaJUIMOHHbIE O0pa3oBaTeIbHbIE TEXHOJOIMH, a TaKXKe HHTEPaKTHBHbIE
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Tabnuua 5
XapakTeprucTuka 00pa3oBaTeNbHON TEXHOJIOTUU
HanmenoBanue Kpatkas xapakrepuctuka
Juckyccus Jluckyccus o TeMaTUKaM JUCIHUILINH TpoTrpaMMbl TPodhecCHOHaTbHOM

MEePENOrOTOBKH

PacuetHoe 3aganue BrinosiHeHUE pacyeTHBIX 3aJJaHUi IO TEMATUKE COOTBETCTBYIOIIETO

InpeaMeTa

Pemenne 3aga4 Pemenne HpO(bI/IJ'II)HI)IX 3aaa4 110 TEMaTUKE COOTBECTCTBYIOLIECTO




npeamera

PacuertHo- KypcoBas paboTa 110 npoeKTUPOBaHUIO ITIABHOI CXEMBI AEKTPUUECKUX
rpaduueckas paboTa | COeIUHEHUN MEKTPOCTAHIIUY (ITOACTAHIIUHN ) UCXO/IS U3 3aJaHHBIX
YCIIOBUH U PEeKUMOB pabOThI

5. ONEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI 1JI1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUYEHUS

5.1. Tekyuuii KOHTPOJIb

Texymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapPAKTEPUCTUKAMHU KOHTPOJBHBIX
3agaHuii ¥ npenactasieH B Tabnuie 1 npuioxxenus I

5.2. IIpomeskyTOYHASA aTTeCTALMSA

[IpomexxyTouHast aTTecTalus 1Mo nporpaMmme MpoBOAUTCS B popMe 3aueTa, SK3aMeHa WIIH
OTYeTa O CTAKUPOBKE B COOTBETCTBHMM C YYE€OHBIM IUIAHOM. XapaKTepUCTHKa 3aJaHUN
npencrasiena B Tabmuue 2 npunoxenus I

5.3. Urorosasi arrecranus
HTorosas aTrecTanus 1o nporpamme MpoBOAUTCS B GOPME UMO2080t ammecmayuoHHOU
pabomul. XapaKTEepUCTHKA 3a/IaHuK npeacTaBieHa Tabmuie 3 npunoxkerus .

5.4. HezaBucHMBIHi KOHTPOJIb Ka4ecTBa 00yueHH sl
ITopsimox  He3aBUCHMMOM  OLIEHKM KadecTBa JONOJHUTENbHOM  00pa3oBaTelbHOM
MIPOrpaMMblI MPEACTABIEH B IPUIIOKEHUU [ .

6. OPTAHUBALHMOHHO-NIEJAT'OI'HMYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHo-MeTOoqMYecKoe U MHGOPMALMOHHOE o0ecnieyeHue

a) mutepatypa HTb MOU:

1. ABToMaru3auusi AMCIIETYEPCKOrO yIpaBiieHUs B 3jekTpolsHepreruke / Pen. 1O. H.
Pynenko, B. A. Cemenos. — M. : M3a-so MOU, 2000. — 648 c. — ISBN 5-7046-0528-1 : 120.00.;

2. ABToMartu3alus NEKTPOIHEPIeTUUYECKUX CUCTEM : YueOHoe mocobue uisi By30B IO
CIEUAIBHOCTH "ABTOMaTHYECKOE yIpaBJIEHHE ANEKTPOIHEPTETUUECKUMU
cucremamu","DnerposHepreruueckue cucreMsl u cetu" / O. I1. Anekcees, u ap. ; Pea. B. IL
Mopo3kuH. — M. : DHeproaromuzaat, 1994. — 448 c. — ISBN 5-283-01105-4 : 6000.00.;

3. ABTOMaTHKa 3JEKTPOIHEPreTHUECKUX CUCTEM : YyeOHoe mocobue A BY30B IO
crienuanbHOCTH "ABTOMaTHU3alMs NMPOU3BOJACTBA U pacipeneseHus sekTposneprun” / Pen. B.
JI. Kosuc, H. U. OBuapenko. — M. : Dueprousnaar, 1981. — 480 c.;




4. becnanos, B. S. DnexTpudeckue MamuHbl : Y4eOHUK Ui BY30B IO HAIPABICHUIO
"OnekTposHepreruka W onekrporexnuka" / B. f. becmamos, H. ®. Kotenenen. — 4-e
u3a. nepepad. m gomn. — M. @ Axagemus, 2013. — 320 c. — (Beicuiee mpodeccuonanbHoe
obpasoBanue. bakanaspuar). — ISBN 978-5-7695-8497-8.;

5. Benukos, B. A. IlepexoaHbie 3JIEKTPOMEXAHUYECKHE IPOLIECCHI B 3JIEKTPUUECKUX
CUCTEeMaXx : Y4eOHUK IS DJIEKTPOIHEPIeTUYECKUX crienuaibHocTeil By30B / B. A. Benukos. — 2-
€ u3J., nepepad. u gom. — M. : Beiciias mkona, 1970. — 472 c.;

6. Bonpaek, A. U. DnexkTpudeckue MamvHbl. BBeieHre B 3JIEKTpOMEXaHUKY. MalimHbl
MIOCTOSTHHOTO TOKa M TpaHchopMmaropbl : Yy4YeOHHUK Ui BY30B IO HANpaBJICHUIO
"DJIEKTPOTEXHUKA, ICKTPOMEXaHHUKAa U JIEKTpoTexHoysoruu" u "DnekrpodHepreruka" / A. .
Bonbaek, B. B. ITonos. — CII6. : ITutep, 2007. — 320 ¢. — (Yuebnuk mist By3oB). — ISBN 5-469-
01380-4.;

7. Wnpenpumk, B. MW. Dnexrpuyeckue CUCTEMbI H CE€TH : Yy4eOHUK  JJis
ANEKTPOIHEPreTuYecKux cnenuansuoctet / B. . Upenpunk. — 2-¢ u3a., crep., nepemned. ¢ u3g.
1989 r. — M. : Anbsiac, 2009. — 592 c. — ISBN 978-5-903034-76-5.;

8. Kosunora, M. A. KopoTkue 3aMbIKaHUSI B DJIEKTPOYCTAaHOBKaX MEPEMEHHOTO TOKa
HarpsbkeHueM cBbimie 1 kB : yueObnoe nmocobue no aucuurinHe "Toku KOPOTKOTO 3aMbIKaHHS"
no HanpasneHuto 13.03.02 "DnexrposHepretuka u snekrporexHuka" / M. A. Kosunosa, Hai.
uccien. yH-T "MOU" (HUY"MBH"). — M. : U3a-Bo MDU, 2019. — 144 c. — ISBN 978-5-7046-
2156-0.
http://elib.mpei.ru/elib/view.php?id=10708;

9. KopoTkue 3amMblkaHHsI U HECUMMETPUYHBIE PEKUMBI IJIEKTPOYCTAHOBOK : ydueOHOe
mocoOue i BY30B IO CIEIMUAIBHOCTAM "DJeKTpudeckue craHmuu', "DIeKTpocHaOkeHHe"
Hanpasnenus: "Dnekrposnepreruka” / U. I1. Kproukos, B. A. Crapmunos, FO. I1. I'yces, M. B.
[Tuparopos. — M. : M3garensckuii jom MOU, 2008. — 472 ¢. — ISBN 978-5-383-00257-5.;

10. JIloktnoHos, C. B. DnekrposHeprernyeckue cucreMbl. KoHcnekT jekuuii : yueObHoe
nmocobue mo Kypcy "DIEeKTpOIHEPreTHYeCKHe CHUCTEMBI" 1Mo mnpodpuiao "DIeKTpuuecKue
cTaHuuu" HampasieHus "DnekTposHepretuka u snekrporexHuka" / C. B. Jloktuonos, C. B.
Hlynsxenko, Ham. uccnen. ya-t "MOU". — M. : U3x-Bo MOU, 2013. — 148 c. — ISBN 978-5-
7046-1430-2.
http://elib.mpei.ru/elib/view.php?id=5704;

11. Metoasl pacyera YCTAaHOBUBIIMXCS PEXKHMOB 3JIEKTPUUYECKHUX ceTel : yueOHoe
nmocobue 1O HampaBieHUIO "DJIEKTPOIHEPreTHKAa U  JJIEKTPOTEXHUKA" 10  Kypcam
"OnexTposnepreruyeckue cucreMsl”" u "JlanebHue snexrponepenaun CBH" / O. B. Iuuuna, C. B.
Jloxtuonos, A. H. llapos, C. B. lllynexenko, Ham. uccnen. yu-tr "MOU" (HUY"MDBU"). — M. :
Nzn-Bo MDU, 2019. — 108 c. — ISBN 978-5-7046-2140-9.
http://elib.mpei.ru/elib/view.php?id=10710;

12. OBuapenko, H. . ABTomaTnka sHEprocucTeM : yueOHHK JUIsl By30B 110 HAIIPABICHUIO
"DOnexrposnepreruka” / H. W. Opuapenko ; Pex. A. ®@. JlpsikoB. — 3-¢ u3m., ucop. — M. :
Usznarensckuii njom MU, 2009. — 476 c. — ISBN 978-5-383-00354-1.
http://elib.mpei.ru/elib/view.php?id=5283;

13. OcHOBBI COBPEMEHHOW PHEPTETHKH : B 2 T. : YUeOHMK JUIs BY30B 10 HAIlpaBJICHHUIM
"TeruosHepreruka", "Dnekrposnepreruka’, "DHepromamuuHoctpoenue” / OOmy. pea. E. B.
AMETHUCTOB. — 5-¢ u31., ctep. — M. : Uznarenbckuit sjom MOU, 2010. — ISBN 978-5-383-00501-
9.;



14. IlpaBuna ycTpoicTBa 3JIEKTPOYCTaHOBOK. — /-€ u3a. — M. : Omera-JI, 2006. — 268 c. —
(bezomacHocTh 1 oxpana Tpyzaa). — ISBN 5-365-00299-7.;

15. PacueT KOpPOTKHX 3aMBIKaHUH U BBIOOP 3JIEKTPOOOOPYAOBAaHUS : ydeOHOE Mmocodue
JUISL BY30B IO CHEHUAIBHOCTAM "DJIEKTPUUECKUE CTAaHIUU", "DIEKTPOIHEPTETUUECKUE CUCTEMBI
u cern", "DnexTpocHabkenue", "Penelinas 3amuTa U aBTOMAaTU3aLUsS AJIEKTPOIHEPTETHUECKUX
cucteM" Hampasienus "Onekrposnepreruka’ / W. I1. Kproukos, u ap. — M. : AKAJIEMUS,
2005. — 416 c. — (Bricuiee mpodeccuonansHoe oopazoBanue). — ISBN 5-7695-1998-3;

16. CipaBOYHHUK TTO IPOSKTHPOBaHUIO AnekTpuueckux cereit / W. I'. Kapanersn, [u np.] ;
pen. . JI. ®aiibucoBuu. — 4-e uzn., nepepad. u mon. — M. : DHAC, 2017. — 376 ¢. — ISBN 978-
5-4248-0049-8.;

17. ®enoceeB, A. M. PeneiiHas 3ammra 3JIEKTPO3HEPreTUUYECKUX cucTeM: PeneitHas
3ammTa cere : YueOHoe mocoOue Uil BY30B IO CHEIUAIBHOCTH "ABTOMaTH3aIMS
MIPOU3BOJICTBA M pacmpeneneHus iekrposneprun” / A. M. ®enoceeB, M. A. denocees. — 2-¢
u3a.,mepepad. u gom. — M. : DHeproaromu3aat, 1984. — 520 c.;

18. YUepnoOposos, H. B. Peneilinas 3amunra 3HepreTH4ecKuX cUCTEM : Y4yeOHoe rmocodue
JUISL SHEPreTUYECKHUX CHEIHAlbHOCTEH CpelHUX MpoQeccuOHANbHBIX YueOHbIX 3aBeneHuil / H. B.
YepuoOporos, B. A. Cemenos. — M. : Dueproaromusnart, 1998. — 800 c. — ISBN 5-283-01003-7 :
70.00;

19. llIBenos, I'. B. DxoHOMHUYECKHE PEKUMBI DJIEKTPUUECKUX CeTel : yueOHoe mocodue
o KypcaM "DJNEKTPUYECKHUE CETH SJIEKTPONUTAIOUX cUcTeM" U "DIEeKTpOIHEepreTuyecKue
cucTeMbl U ceTd" mo HampasieHuto "DnekrposHepreruka’ / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MBU TY). — M. : U3narensckuii nom MOU, 2007. — 40 ¢. — ISBN 978-5-383-00003-8.;

20. IHynexkenko, C. B. AnropurMbl aBTOMAaTU3HUPOBAHHBIX pPACYETOB CHUCTEM
ANEeKTpocHaOXKeHHS : ydeOHoe mocodue mo Kypey "ANropuTMbl aBTOMAaTU3UPOBAHHBIX PAcYETOB
CUCTEM dJIeKTpocHabxeHus" mo Hanpasienuto "Dnexkrposrnepretuka” / C. B. llynbxenko, Harr.
uccnen. yu-t "MOUN". — M. : Uzn-Bo MDU, 2015. — 124 c. — ISBN 978-5-7046-1677-1.
http://elib.mpei.ru/elib/view.php?id=7693.

6) muteparypa ObC u B/I;

1. bonoroa B.B. , Poranes H.JI. , 3yOkoBa A.I. - "DkoHOMHKa 5>HEpreTuku’,
WznarensctBo: "U3narensckuit sjom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. boptHuk M.M.- "DnexTpodusnyeckue OCHOBbI TE€XHUKH BBICOKMX HAaNpsDKEHU'",
WsnarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

3. B. A. SmkoB, M. 0. Cubuxun, 1O. J[. Cubuxkun- "DiaexkrpocHabxeHUE
IIPOMBIIIJIEHHBIX MpPeAnpuaATHid U ycraHoBok', W3pmarenscrBo: "Jlupexr-Meaua", Mocksa,
bepnun, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427,;

4. B. ®. Kamuaumn, A. B. KobGeneB, C. B. Koueprun- "Haa&xHocTh cuctem
anekTpocHaOxenusa", M3marenbctBo:  "TaMOOBCKMI ~ TOCYAapCTBEHHBIH — TEXHHUYECKHI
yausepcureT (TI'TY)", Tambos, 2011 - (81 c.)
https://biblioclub.ru/index.php?page=book&id=277978;

5. I'epacumoBa B.I'.- "Onektporexnnueckuii cnpaBounuk: B 4 1. T. 3. IIpousBoxctso,
nepesiadya U pacrpeaeneHue aekrpuaeckoi sneprun”’, Msparenscrso: "M3U", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;



6. XKykoB B.B.- "Dnekrpuueckas dYacTb 3JIEKTPOCTAHLUMH C Ta30TypOMHHBIMU U
napora3oBbiMH ycTaHoBKamu'", znarensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

7. KaprameB W.W., Tyneckuit B.H., [llamonos P.I'., Illapos }O.B., HaceipoB P.P.-
"Vupasnenue kauectBoM 3iekTposneprun', U3parenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8.  KongpatreeBa O.E.- "OcHOBBl oOXpaHbl TpyJa U TEXHUKM O€30I1aCHOCTH B
anekTpoycraHoBkax", M3narensctBo: "MOW", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

9. O. I'. 3axapos- "HaaexxHocTh 1TU(DPOBBIX YCTPONCTB pesieiHON 3amuThl. [TokazaTenm.
TpeboBanus. Onenkn", M3narensctBo: "Undpa-Unxenepus”, Mocksa, 2014 - (128 c.)
https://biblioclub.ru/index.php?page=book&id=234786;

10. IortamoB JI. A.- "Teopernueckue OCHOBBI 3JIEKTPOTEXHHUKH: KpaTKui Kypc",
WznarensctBo: "Jlanw", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

11. IlIBemoB I'.B.- '"T'opoiackue pacnpenenuTesbHble DJIEKTPUYECKHE  CeTH'",
WsparenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. HIBeno I'.B.- "DnexkTpocHaOXKeHHE TOPOJIOB: JIICKTPOIOTPEOICHHE, pacUETHBIC
Harpy3Ku, pacrupeaenutenbibie cetu, M3natenscto: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyembie IbC:

He npedycmompeno

6.2. Kanposoe o0ecneuenne

JUia  peanu3anuy  JOTOJHUTEIBHOW 00pa30BaTeNIbHOM MpOrpamMMbl PHUBIEKAIOTCS
IpenojaBaTesd U3 Yuclia ITaTHBIX HayyHo-nefaarornyeckux padotukos ®I'bOY BO «HUY
«MDW» wu nuna, npeactaBuTenud paboTomarenedt wid o0beAUMHEHMM paboTomaTenel.
Nudopmanus o kaapoBoM oOECHEUEeHUU JOTOJHUTENBbHOM 00pa3oBaTeNbHOM MpOrpaMMbl
IIpEICTaBICHA B IPHIIOKEHNN [l

CBeneHuss O  PYKOBOJAMTENE  JOMOJHUTENBHOW  00Opa3oBaTeNbHOM  MPOrpaMMBbI
IIpe/ICTaBJIeHbI B puiioxkeHue E.

6.3. ®uHaHCcoOBOe o0ecreueHue

[lnam pacxomoB W pacder OOOCHOBaHHS CTOMMOCTH TIO  JOIOJIHUTEIBHON
o0pa3oBaTenpHON MporpaMMe MpeICTaBIeHbI B TpuiiokeHue XK.

duHAHCHPOBAHKE MPOTPAMMBI OCYIIECTBISIETCS 32 CUYET JTUYHBIX CPEJICTB CIIyIIATeIeH
WM 3aKa3YMKOB, 10 HAMPABICHHUIO KOTOPHIX MpoBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTyHaTh paboToAaTenu, yHUBEpPCUTETHl (B ToMm umcie MOW), rocymapcTBeHHBIE
CTPYKTYpHI U IPOYHE YIaCTHUKH 00pa30BaTEIHHOTO PHIHKA.

6.4. MatepuajibHO-TeXHHYECKOE o0ecredeHue
MarepruanbHO-TEXHHUECKUE YCIIOBHS peaM3alliy JOTOJHUTEIBHOW 00pa3oBaTeIbHOM
IporpaMMsl npejcTasieHs! B [Ipunoxenun 3.



Kanenmapusiii rpadguk yueOHOrO mporiecca pa3padbaTbiBaeTCs ¢ y4eTOM TpeOOBaHHM K
Ka4yecTBY OCBOeHHUs M mo 3ampocam oOyuarommxcs ([Ipunoxenne WM). Pacrimcanme 3aHsTHiA
pa3pabarbIBaeTCsl Ha KAKAYIO pealn3yeMylo IpOrpaMMy.

JIMCT U3MEHEHU (AKTY AJIM3ALIAN)

‘ Ne /it | CopepxaHue U3MEHEHUs (aKTyaJau3alnn) ‘ JlaTa yTBep>KaeHus: U3SMEHEHUN

PyKOBOHI/ITeHB MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CeeneHua o Bnagensue L3N M3U H I/I

o0pa3oBaTesIbHOM EENLg Bnaenen Kosanes L.
HporpaMMBI * MOl < WaenTudmKaTop R09bc37b9-KovalevDmI-bf54cea? KOBaﬂeB




