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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Iles1b.IOATOTOBKA CHEIMATINCTOB IyTeM (OPMUPOBAaHUS HOBBIX HPOQECCHOHATBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIS AEATENbHOCTH B cdepe «IIeKTPOIHEpreTuka M
ANEeKTpoTexHuka» mpoduns "PeneiiHas 3amuTa W aBTOMAaTU3alUsi 3JIEKTPOIHEPTreTHUYECKHUX
cucreM" ¢ mpucBoeHHMeM KBanmu(pukauuum "PaboTHUK B cdepe DIEKTPOIHEPIeTUKU U
BJIEKTPOTEXHUKHU".

[Iporpamma siBiIsieTCSl MPEEMCTBEHHOM K OCHOBHOHM 0Opa3oBaTeNbHOW IMPOrpaMMe BBICHIETO
oOpazoBanus HanpaBieHus ToaAroToBku 13.03.02 «3aeKkTpodHEpreTUKa U AJIEKTPOTEXHHUKA.

IIporpamma cocraBjieHa B COOTBETCTBHH:

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pA30BaTEIbHBIM  CTAaHAAPTOM  BBICIIETO
o0Opa3oBaHMs MO HampaBieHHIO MOAroToBkH 13.03.02 DiexTposHepreTHKa U ANEKTPOTEXHUKA,
YTBEp)KIECHHBIM MpuKazoM MuHoOpHayku ot 28.02.2018 1. Ne 14422.03.2018 r. Ne 50467.

- ¢ IIpodeccuonansupim cranmaptom 20.032  «PaboTHUK TIO OOCITYKHBAaHUIO
000pYyIOBaHUSI TOJCTAHLUN JIIEKTPUUYECKUX CETeH», YTBEPXKJACHHBIM IPHUKAa30M MHUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBeHb KBau(puKauu 6.

- ¢ IlpodeccuonanpubiM  cranmaptom  20.041  «PaboTHUK TI0O ONEPAaTHBHO-
TEXHOJIOTUYECKOMY YIPABJIEHUIO B JJIEKTPUYECKUX CETIX», YTBEP)KICHHBIM IMPUKA30M
Muntpyna 14.05.2019 1. Ne 3271, 3apeructpupoBanabiM B Muntocte Poccun 16.07.2019 r. Ne
55292, ypoBeHb kBanudukanuu 6.

- ¢ [IpodeccuonansupiM crangaptoMm 20.003 «PaboTHHK MO 3KCIUTyaTalluu YCTPONCTB U
KOMILIEKCOB penerHoM 3aIHATHI 31 aBTOMATUKHU TUAPOITIEKTPOCTAHIUIA /
TUAPOAKKYMYJIUPYIOIIMX 3JIEKTPOCTAHIMIY, YTBEPKACHHBIM IpukazoM Muntpyaa 18.03.2021
r. Ne 132n, 3apeructpupoBanubiM B Muntocte Poccum 30.04.2021 r. Ne 63325, ypoBeHb
KBaJTMpHUKAIMU 7.

- ¢ [IpodeccuonanbubiM crangapTom 20.034 «PaGoTHHK 1O 0OCITY’)KMUBaHUIO U PEMOHTY
00OpyZOBaHUS pPENECHHON 3alMThl M aBTOMATHKH DIIEKTPUUYECKHX CeTeW», YTBEPKIAECHHBIM
npukazoM Muntpyna 29.06.2017 r. Ne 524H, 3apeructpupoBaHHbIM B MuHiocte Poccun
29.08.2017 r. Ne 48011, ypoBenb kBanupukanuu 6.

®opma peanuzanum: odyuenue B MOU.
®opma 00yUeHHA320IHAS.

Pexum 3aHATHH:

Pacniucanme 3aHATHI 1O JTOMOJHUTENHHOW 00pa3oBaTENbHON MpPOrpaMMe MOXKET
yCTaHaBJIMBAThHCS B 3aBUCUMOCTH OT Habopa B rpymnibl. KOHKpeTHbIe 1aThl IPOBEICHUS 3aHATHHA
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHE 00pa30BaTeNbHBIX yCIyr. JlaHHbIE paciucaHus XpaHsITCs
B DJIEKTPOHHOH CHCTEME ydeTa XoJla peajiu3allii MporpamMmbl npu ee Hanmuuuu. [lpu mobom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosiee 40 4acoB B HEeNt0, BKIIIOYas
BCE BHJIbI ayTUTOPHOMN M BHEAYJAUTOPHOM (CAaMOCTOSTENLHON) YueOHOH paboThI ciymiaTess.

TpeGoBannsi K YPOBHIO NOATOTOBKH CJYIIATeJsl, HeOOXOAMMBIEe [Jisi OCBOCHUS
NPOrpaMMbLINLIA, >KEJAIOIIHe OCBOUTH JIOTIOJIHHUTEIbHYIO 00pa30BaTelIbHYIO MPOrpPaMMY,
JIOJDKHBI UMETh WJIM MONy4aTh BhICIIEe WM cpeaHee MpodeccruoHaibHoe oOpa3oBanue. Hannuue



YKa3aHHOI'o O6p330BaHI/I$I AOJDKHO MOATBCPXKAATHCA JOKYMCHTOM TOCYJAapCTBCHHOI'O WJIA
YCTaHOBJICHHOI'O 06pa3ua, niIn aKaﬂeMquCKOfI CHpaBKOﬁ O MMPOXOKIACHHNU O6y‘leHI/I${.

BoitaBaemMblii JOKYMEHT: TIPY YCIICITHOM MPOXO0XKICHUH MPOTPaAMMBI U CAaue UTOTOBOM
aTTecTalldd BBIJACTCS JUIUIOM O TPO(EeCCHOHATBHOW MEPErNOArOTOBKE YCTAHOBJICHHOTO
oOpasra.

Cpoxk n1eiicTBHSI HNTOTOBBIX JOKYMEHTOB

Cpok JeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPABHII IO padoTe
C mepcoHaJoM B cdepe NeATEIBHOCTH JAHHOM MPOrpaMMBbl, yCTAHABIMBAETCS Ha OCHOBE
COJICp KaHUs TIPOTPAMMBI U COCTABIISACT (B To/1ax): OECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
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 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 JICHCTBYIONIWE IPABOBBIC HOPMBI M 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

YMeTn:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTUYECKHUI aHaAIu3;

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

- BimageTs HaBBIKAMH MCIIOJIB30BAaHUS CUCTEMHOTO ITOAXO0JA JUIS
pellieHusl MOCTABJICHHBIX 3a/ad B cepe dIEKTPOIHEPTETHKU U
AIIEKTPOTEXHUKHU.

B pesynbrare ocBOEHUS MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH PeaIn30BhIBAThH
TPYAOBBIE PYHKIIMH B COOTBETCTBUHU C MPOGECCHOHATBHBIM CTaHAapTOM (Tab. 2).
7.



[IpakTHKO-OpHEeHTH]

Tabnuua 2

DOBAHHBIC Tpe6OBaHI/Iﬂ K pE€3yjibTaTaM OCBOCHHUA IMTPOTrpaMMbI

TpynoBbsie QyHKIINU

TpeOGoBaHMs K pe3ynbTaTam

20.032 «PabOTHHK 10 0OCITYKUBAaHUIO 000PYAOBaHUS MTOACTAHIINI SJICKTPUUECKUX CETEH»

I1K-828/G/01.5/1
CIoCcO0€H OCYIIECTBIIATh
MOHHUTOPHHT
TEXHUYECKOI'0 COCTOSHUSA
obopynoBaHus
HOJICTAHIINU

TpynoBbie 1elCTBUA:

- IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTpPOB 00OPYIOBaHHS TMOJCTAHIUNA JJICKTPUYCCKUX CETEH,
OIICHKa KauecTBa paboT MO OOCIYyXHBaHUI O0OPYIOBaHUS
MOJCTAaHLINMI JIEKTPUUECKUX CETEM.

BJIEKTPUYECKUX CETEU

YMeHnus:

CaMOCTOSATEIPHO TOJICP)KUBATh W IOBHIIIATH  YPOBEHB
podeCCHOHAIBHON KBATM(UKAIIHH;

- AHamu3WpoBaTh W TPOTHO3HPOBATH CHUTYAI[MIO COCTOSHUS
000pyI0BaHUs OJICTAHINI STIEKTPUUECKUX CETEH.

3Hauud:

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

XapakTepHble TPU3HAKU MOBPEXKICHUI 00CITyKHBAEMOTO
000pyI0BaHUS MOACTAHIMH IEKTPUUECKUX CETEeH;
- OCHOBBI ANEKTPOTEXHUKH.

20.003 «PaboTHUK 10 SKCIITyaTalluu YCTPONUCTB M KOMILIEKCOB PENICHHON 3alUThl U
ABTOMATHUKH THAPOAICKTPOCTAHINH / TUAPOAKKYMYIUPYIONTUX JICKTPOCTAHITHIN

ITK-352/A/01.3/1
CIOCO0E€H OCYIIECTBISATh
TEXHUYECKOe
oOciyXUBaHUE

anmapatypsl P3A
I'SC/TADC

TpynoBeie 1elCTBUS:

- [IpoBepka mapaMeTpoB cpabaThIBaHUS PJIEMEHTOB cXxeM P3A;

- PerynupoBka napameTpoB cpabaTsiBaHus P3A;

- OGHoOBJIEHHE HaANUCEH M MAapKUPOBKU LENeHl U 3IEeMEHTOB
cxem P3A;

- IIpoBepka XapakTEpUCTUK H3OJSALMM LENed W anmapaTypbl
P3A;

- BoiBepka anektpudeckux cxem P3A;

- JlokymeHTabHOE O(OpMIIEHHE pPe3yIbTaTOB TEXHUYECKOIO
obcmyxuBanus P3A;

- TexHuueckuit ocMOTp yCTpoicTB, mKadoB, MaHeNed U Lenei
P3A.




Ymenus:

- PaboraTth ¢ TEKCTOBBIMH pEAAKTOpPaMH, AJIEKTPOHHBIMU
Ta0JIMIIaMU, JIEKTPOHHOM IMOYTON Ha YPOBHE MOJIH30BATEIIS;

- IlpoBepsaTh 3HaueHUs mapaMeTpoB cpadaTeiBaHus P3A Ha
COOTBETCTBUE MPEAbSBISIEMBIM K HUIM TPEOOBaHUSM;

- IlpoBepsats BHemHUM BHA 3j1eMEHTOB W 1emneid P3A Ha
COOTBETCTBUE MPEAbSBISIEMBIM K HUIM TPEOOBaHUSM;

- Uurarh NpUHIUNHAIBGHBIE W MOHTAXXHBIE 3JIEKTPUUECKUE
CXEMBI;

- CHUMATh [MOKa3aHUS U3MEPUTENbHBIX TPUOOPOB;

- IlpumeHsATh TPOBEPOUHYIO ammaparypy, HpeayCMOTPEHHYIO
JUISL HAXOJSIIMXCA B OKCIUTyaTalluM yCTporcTB 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  00bBEME,
JIOCTaTOYHOM JUJIsl BBITIOJIHEHUS TPYAOBBIX JCHCTBHIA;

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

- IlepeueHb BEIOMCTBEHHBIX U MEXOTPACIEBBIX HOPMATHUBHBIX
MPABOBBIX aKTOB U  JIOKAIbHBIX HOPMATUBHBIX  aKTOB
OpraHM3aliy, perjaMeHTUPYIOIIUX BOMNPOCHl 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, MPOBEPOYHOI ammaparypbl U
npuOOpOB, MPUMEHSIEMBIX IPU MPOBEIECHUM TEXHUYECKOTO
oOciy>)xuBaHus ycTpoicTB P3A;

- MeToiuky TEXHMUYECKOT0 00CIyKMBaHUsl anmaparypsl P3A;

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

- Crioco0b! BHIMOIHEHUS 3aIIUT IPUCOETMHEHUH;

- BapuanTts! ucnionaenust cxem nutanus P3A;

- BapuaHTBl MCNOJIHEHMS, Ha3HAUEHUE U CXEMbI ONEpPaTHUBHBIX
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;

- OOmue noHATH O Ha3HaueHuH 1eneii P3A;

- Haznauenue yctpoiicts P3A;

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

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

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




20.034 «PaboOTHHK 1O OOCITYKUBAHHUIO U PEMOHTY 000pYIOBaHUS PEICHHON 3aIUTHl 1

ABTOMATHUKU SJICKTPUICCKHX ceTei»

I1K-839/B/01.3/1
CIIOCOOEH OCYILECTBIISTH
MOJITOTOBKY K
BBITTOJTHEHUIO TTPOCTHIX
paboT Mo TEXHUYECKOMY
00CITy’)KUBaHUIO U
peMOHTY ycTpoiicTB P3A

TpynoBbie 1elCTBUA:

- Hanecenue nHa yctpoiictBa P3A u omnepaTtuBHbBIE 3JE€MEHTHI
HaJNUCeN, YKa3bIBAIOIIMX KX HA3HAUYEHHE B COOTBETCTBUU C
JIUCTIETYEPCKUMHU HAUMEHOBAHUSIMU;

- IMoxroroBka HEOOXOAMMOW MTOKYMEHTALUU JJISI BBIIOJHEHUS
MPOCTHIX PabOT MO TEXHUYECKOMY OOCITY)KMBAaHUIO U PEMOHTY
ycTpoictB P3A;

- CocTaBiieHHE ICKU30B, CXEM, UEPTEKEN CIOKHBIX JeTaJICH.

Ymenus:

- OcBauBaTh HOBBIE yCTPOWCTBA U KOMIUIEKCHl P3A mo mepe ux
BHE/IPEHUS;

- PaboTaTth ¢ KOMIUIEKTHBIMU HCIIBITATEIIbHBIMUA YCTPOMCTBAMHU
JUIS IPOBEPKHU 3aLUT U AaBTOMATUKU;

- IlpumeHsATh  ceTeBblE  KOMIIBIOTEPHBIE  TEXHOJOTHH,
CTaHJapTHbIE O(UCHBIE IPUIIOKEHHS HA YPOBHE I10OJIb30BATEIS;

- Hactpausatsb npocteie yctpoiictBa P3A;

- Oxa3plBaTh IEPBYIO IIOMOLIb IIPU HECYACTHBIX CIIydasx Ha
IIPOU3BO/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 TpeboOBaHUMA K YCTPOHCTBAM CETEBOM
ABTOMATHUKH;

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

- [IpaBuiia yCTpoOHCTBA 3JEKTPOYCTAHOBOK;

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

- HCTpYKIIMHM 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 3JIEKTPOTEXHUYECKHUX YCTaHOBKAX;

- 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/IMeHSIeMBIX Ha O6”I)€KT3X
AIIEKTPOIHEPTETUKH,

- KoncTpykunoHnusie 0COOEHHOCTH u 3allUTHBIE

XapaKTEPUCTHKHU NPUMEHSAEMBIX YCTPOHCTB P3A;

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

- OCHOBBI MEXaHUKHU, 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.




20.041 «PabOTHUK 10 ONIEPATHBHO-TEXHOJIOTHYECKOMY YIIPABJICHUIO B 3JIEKTPUUECKUX CETAX»

[1K-1278/C/01.5/1 TpymoBbie IeHCTBHS:

CIIOCOOEH OCYIECTBIIATh - TIpoBesenre BU3yabHOIO OCMOTpa Ha OTCYTCTBHE JIe(EKTOB
BBITIIOJIHEHUE 00CITyKMBaeMOM DJIEKTPOYCTAHOBKH;

[IOATOTOBUTEIbHBIX - TlpoBepka OTCYTCTBHS B 3JIEKTPOYCTAaHOBKAX IMOCTOPOHHHX
MEPOIIPHSTHIA, JIML, MEXaHU3MOB, I[TOCTOPOHHHX IPEAMETOB IIEPE] HAYAIOM
MPEAIIECTBYIOINX OIEPATHBHBIX MTEPEKIIOUCHHUI;

OIlEpaTHBHBIM - OsHakoMJIEHHE C COCTOSHHEM DJIEKTPUYECKOM  CETH,
MEPEKITIOYEHUSAM U3MCHEHHSIMH B CXE€MaxX  JJCKTPHUYCCKMX  COETMHEHHIA

00CITy’)KMBA€MOTO 00BEKTA.

YMeHnus:
- YUurath rpaduyecKue CXeMbl dJICKTPHUSCKUX COCTMHCHHU;
- Paborate c omepaTMBHOW W TEXHUYECKOW JOKYMEHTAIIUEH,

Heo0X0uMoM TUISL 3¢ PEKTUBHOTO BBITIOJTHEHUS
npodecCHOHATIBHBIX 33/au.

3HaHUA:

- [IpaBuina TEXHMYECKON 3KCIUTyaTalluH 3JICKTPUYECKUX CTAaHLIUN
U CeTEH;

- I/IHCTPYKI_II/ISI 110 OKa3aHHIO nepBoﬁ IIOMOIIM IIpU HECYACTHBIX
CJIydasx Ha IMMPOU3BOACTBC.

2.2. XapakTepucTHKa HOBOr0 BHJa NPOo(eCcCHOHAJIbHON AesiTeJJbHOCTH, HOBOM
KBAJIH(pUKALHMU

B pesynprate OCBOEHHUS JOMOJHUTEIHHONM 00pa30BaTENbHOM MporpaMmsbl «Penetinast
3auuma u a8MOMamu3ayus 1eKmpoIHEP2eMUIeCcKUx cucmemy CIylaTellb J0JKeH ObITh TOTOB
K 0071acTH Mpo(ecCHOHANBHOM esITeIbHOCTH, 00bEKTaM U 3a/1auaM.

Ooénacmo/chepor  nipodecCUOHANBHOM — JEATEIBHOCTH  CIyIIATENs,  MPOIIEIIIETO
o0y4yeHue 1o nporpaMMe npoQecCuoHaNbHOM MepenoroTOBKH BKIIOYAET:

- 40 CkBO3HBIE BH/IbI NPOPECCUOHATBHOMN JESATENLHOCTH B IPOMBILIEHHOCTH (B cepax:
IIPOEKTUPOBAHMSI M DKCIUTyaTallud AJIEKTPOIHEPIETUYECKUX CHUCTEM, DJIEKTPOIHEPreTHUECKUX
KOMILIEKCOB, CUCTEM 3JIEKTPOCHA0KEHN S, aBTOMATHU3allU1 U MEXaHU3allUK TPOU3BOJICTBA).

- 24 ATOMHasi NPOMBIIUIEHHOCTH (B c(epax: MPOEKTUPOBAHUS U IKCIUTyaTalli OOBEKTOB
ANEKTPOIHEPIeTUKH; TEXHUYECKOr0 OOCTYXHBAaHUS U PEMOHTA DJIEKTPOMEXAHHMYECKOIO
o0opynoBaHus).

- 20 DnexTposHepreTrka (B chepe 3JIeKTPOIHEPTeTUKU U FITEKTPOTEXHUKH ).

- 16 CTpouTensCTBO U KUIHMITHO-KOMMYHAJIbHOE X03UCTBO (B chepe MPOeKTUPOBAHUS U
HKCIUTyaTallul OOBEKTOB ANEKTPOIHEPTETUKH ).

- DJIEKTPOIHEPTeTUKA U DJIEKTPOTEXHHKA.

- DJIEKTPOIHEPTEeTUYECKUE CUCTEMBI U CETH.

- Peneiinas 3ammTa 1 aBTOMaTH3anysl JEKTPOIHEPIETUIECKUX CUCTEM.

Oobvexkmamu nipohecCUOHATBEHON NeITETLHOCTH SIBIISIOTCS:

- DJIEKTPUYECKUE CTAHIIMH U TIOJICTAHITHH.

- 3JICKTPOIHEPTETHUSCKHUE CUCTEMBI M CETH.

- CHCTE€MBI D3JIEKTPOCHAOXKEHUS TOPOJOB, MPOMBIIUICHHBIX MPEANPUATHH, CEThCKOTO



XO03SICTBA, TPAHCIOPTHBIX CHCTEM M UX OOBEKTOB.

- YCTQHOBKH BBICOKOI'O HAIPSDKEHUS PA3IU4YHOIO HA3HAYEHUS, DIEKTPOU3OJIALUOHHBIE
Marepuabl, KOHCTPYKIUU U CPEICTBA UX JUATHOCTUKH.

- pelsieliHas 3aImTa U aBTOMaTU3alus JIEKTPOIHEPIreTHYECKUX CUCTEM.

- YHEPreTUYECKNE YCTAHOBKH, JIEKTPOCTAHIIMY M KOMIUIEKCH Ha 0a3e BO30OHOBIISEMBIX
HCTOYHUKOB DHEPIUH.

- JJIEKTPUYECKUE MAIIMHBI, TPaHC(HOPMATOPHI, AIEKTPOMEXAHUYECKUE KOMIUIEKCH H
CHCTEMBI, BKJIK0OYasl UX YIIPABJICHUE U PETyJIUPOBaHUE.

- DIEKTPUYECKHE W DJIEKTPOHHBIC  anmaparbl, KOMIUIEKCBI UM CHCTEMBI
NEKTPOMEXAHUYECKUX U IJIEKTPOHHBIX aIlllapaToB, aBTOMAaTHYECKHE YCTPOWCTBA M CUCTEMBI
YIPABJICHUS IOTOKAMU SHEPIUH.

- DJIEKTPUYECKUI IPUBOJ U aBTOMATHKA MEXaHU3MOB U TEXHOJIIOTHYECKUX KOMILIEKCOB.

- DJIEKTPUYECKOE XO35MUCTBO U CETU MPEIIIPUATUI, OPraHU3aLNAN U YUPEKACHUN.

- AJIEKTPOOOOPYI0BaHNE HU3KOT'O U BBICOKOT'O HANpPSKEHUS.

- METO/BI U CPE/ICTBA 3AIUTHI YEIOBEKA, TPOMBIIIICHHBIX OOBEKTOB U CPEIbl OOUTAHHS
OT aHTPOIIOT€HHOT'O BO3JIEHCTBUSA JJIEKTPUYECKMX U MArHUTHBIX IOJIEH.

BeinmyckHUK IporpaMMsbl 10JDKEH YMETh pellaTh MpodecCUOHANbHbIE 3a0auu 110 BUAAM
npopAeATeNbHOCTH:
IKenayamayuoHHblL:
- DKCIUTyaTalusl CUCTEM PEJICHHON 3alUThI JJIEKTPOIHEPTETUUECKUX CETEHl.
Konempyxkmopckuii:
- [IpoexTpoBaHuEe CUCTEM PENEUHON 3aILMUTHI IEKTPOIHEPIETUUECKUX CETEH.

B pesynpTare OCBOEHHMS JONOJHHUTEIbHON 0Opa3oBaTEeIbHON IMPOrpamMMbl CIyIIATelb
JOJDKeH  o0slajaTh  CHOCOOHOCTSIMHM K BBIIIOJIHEHHIO HOBOIO BHAA JeSTeJbHOCTH
COOTBETCTBYIOILIETO MPUCBAEMON KBaJH(puKanuu padoTHUK B cepe JJICKTPOIHECPIeTHKH U
3J1eKTPOTEXHUKH.

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

3.1. TpynoeMKoCTb IPOrpaMMBbl

TpynoeMKOCTs IporpamMmbl BKJIXOYasi BCE BHJABl ayJIUTOPHOW W BHEAYAUTOPHOMN
(camocTosITENbHOI) pabOThI COCTABIISET:

- 20,6 3aueTHBIX €AUHUII,

743 ak. 4.

CtpykTypa mporpamMMbl € yKa3aHHMEM HaWUMEHOBAHHS JUCUMIUIMH (MOIyJed) W UX
TPYIOEMKOCTH TIpe/ICTaBleHa B Tab. 3.

VYueOHBI TUTAaH JIOMOJIHUTENILHONW 00pa30BaTebHONW MPOTPaMMBI  TIPEJACTABICH B
MIPWIOKEHNE A., ABIIAIOIUNCSA HEOTHEMIIEMOMN YaCThIO IPOIPAMMBI.

Tabnuma 3
CtpykTypa nporpaMmMsl 1 GOpMBI aTTeCTaAllUN

| Ne I HaumenoBanne I ml KonrakTHas pabora, aK. 4 | “ I “ I ®Dopma aTTecTanuu
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OCHOBBI 4 8| 6 2|36 DK3aMeH
INEKTPOTEXHUKH
1.1. | Teoperudeckue 4 Peen
OCHOBEI 8|6 2|36 e
4
NIEKTPOTEXHUKH 3amaq
2 DJIeKTpoMeXaHuKa 4
P .86 2 | 3% Sxaven
2.1. | DuexTpoMexaHHKa 4 Peuren
8| 6 2|36 ue
4 3amaq
3 OCHOBBI
2 3auer ¢
3IIEKTPOOE30MACHOCT 6| 4 2 |16 9
2 OLICHKOH
"
3.1. | OcHoBBI )
3IIEKTPOOE30MACHOCT 5 6| 4 2|16
"
4 [IpousBoncTso 2 61| a 2 | 20 3auer ¢
JNEKTPOIHEPTUH 6 OLIEHKOI
4.1. | IIpous3BoacTBO 2 61 a 2 | 2
ANIEKTPOIHEPTUH 6
5 [epenaya u 3
pacrpezenenue 6 8|6 2 | 28 Dk3amen
JIEKTPOIHEPTUH
5.1. | [epenaua u 3 Pewen
pacmpezenenue 6 8|6 2 |28 ue
DJIEKTPOOHEPTUH 3anad
6 Pacuersr TOKOB 3
KOPOTKHX 5 8|6 2 |24 DK3aMeH
3aMbIKaHUU
6.1. | Pacuersl TOKOB 3 Peen
KOPOTKHX 5 8| 6 2 | 24 ue
3aMbIKaHU 3a/1a4
7 Ilepexonnble
3 3auer ¢
DIIEKTPOMEXAHUYECK 6| 4 2 |24 9
0 OIIEHKOM
He MPOLECCHI
7.1. | IlepexomHsie 3
SIIEKTPOMEXAHMUECK | 6| 4 2 | 24
ne MpOLECCHI
8 DnekTpuuecKas 4
P 5 8| 6 2 | 3A DKk3aMeH

4acTh CTaHLIMH U




HOJCTAaHIIUH

8.1.

OnexTpuuecKas
YacTh CTAHIIUHA U
HOJCTAaHIINH

Pemen
ne
3a1a4

DKOHOMMKA B
SHEpreTuKe

18

3aueT ¢
OLICHKOM

9.1

DKOHOMUKA B
JHEPIreTUKE

18

Pemen
ne
3ama4

10

DreKTposHepreTuie
CKHe CUCTEMBI 1
ceTn

DK3aMeH

10.1

DneKTpo3HepreTuye
CKHE CHCTEMBI U
ceTn

o b~ o M~ ON OO N~

11

Peneiinas 3amura u
aBTOMaTHu3alusia
3JIEKTPOIHEPTETUYEC
KHX CHCTEM

N W

26

DK3aMeH

111

Peneiinas 3amura u
aBTOMATH3ALIH
AIEKTPOIHEPTETHYEC
KHX CHCTEM

N W

26

Pemen
ne
3a1a4

12

Bo3snymuinsle u
KaOeabHbIE JTUHUT

16

3aueT ¢
OLICHKOM

12.1

Bosnyuinsie u
KaOeabHBIE TUHUI

16

13

Wzonsamms n
TIepeHaNPsKCHUS

3aueT ¢
OLICHKOM

13.1

Wzonsaums u
TIepeHANPSIKESHHSI

CON ([CONNDNINDN

Pemen
ne
3ama4

14

CucreMsl
ANEKTPOCHAOKEHUS
TOpPOJIOB U
MIPOMBIIIIIIEHHBIX
HIPEANPUATHI

o b

DK3aMeH

141

CucteMsl
3JIEKTPOCHAOKEHHS
TOPOJIOB U
MIPOMBIIIJICHHBIX
NIpEeANPUATHI

o b~

15

ABTOMAaTHKAa
3JIEKTPOIHEPreTUYEC
KHX CUCTEM

18

Dk3amMeH

15.1

ABTOMaTHKa
3JIEKTPOIHEPreTUYEC
KHX CUCTEM

18

16

VYnpasnenue
Ka4eCTBOM
IEKTPOIHEPTUH

Bauer ¢
OLIEHKOH

16.1

Ynpasnenue
KaueCcTBOM
AIEKTPOIHEPTUHI

17

Hanexxnocts cucrtem

N| 00N oo N AN DN

18

Bauer ¢




ANEKTPOCHAOKEHUS 4 OLICHKOH
17.1 | HagexHocTh cucteM | 2
. ANEKTPOCHAOKEHUS 4 614 2|18
18 | ACAY u
yIpaBieHUe 2 3auer ¢
pexumMamu paboTHI 4 614 2|18 OLICHKOH
cere
18.1 | ACAY u
yIpaBIeHHE 2
pexxumMamu paboTHI 4 614 2118
cerel
19 ABTOMAaTH3HUPOBAHH
bIE
nHpopMannoHHO-
U3MEpHTEIbHbIE 2 3aver ¢
CHUCTEMBI 4 64 2|18 OLICHKOI
KOMMEPYECKOT0
y4era
9JICKTPOIHEPIHH
19.1 | ABTOMATH3MPOBAHH
bIE
HHPOPMALNOHHO-
H3MEpHTEIbHbIC 2 Peen
CHUCTEMBI 4 614 2|18 5 ;;Zq
KOMMEPYECKOT0
y4era
3JIEKTPOIHEPIUH
20 Ludposas peneiinas | 2 3auer ¢
3amura 2 6 4 2|16 OILIEHKOM
20.1 | Uudposas peneiinas | 2
. 3ammTa 2 614 2|16
21 Uroroas 1 12 Urorosas
aTTecTanus 31917 2 aTTecTalHOHHAS
3 4 pabota
HUTOI0: 7
14 60
4 1 WYl 0 0| 42 5 0
3
3.2. Copep:xanue nporpamMmmsbl (paboume nNporpamMMsl IMCUMILIMH (MoayJ1ei)
Copep:xanne TUCIUILINH (MOAYJeH) mpecTaBiIeHo B Tab. 4.
Tabmuma 4
CopepxaHue TUCITUILIAH (MOIYJIEH)
No HanmeHnoBanme
JTUCIUILTUAH (MOIYJICH) ConeprkaHue TUCUMIUIUH (MOIYNE)
1. ABTOM&TI/I3I/Ip0BaHHBIC I/IH(I)OpMaI_II/IOHHO-I/ISMCpI/ITCHBHBIC CUCTCMbI KOMMCPYCCKOT'O YUCTa
AJIEKTPOIHEPTHH
1.1 ABTOM&TI/I3I/Ip0BaHHBIC OCHOBHBIE 3ala4yu Kypca. ABTOMaTI/I3aI_II/IH ydyeTa
nH(OPMALIMOHHO- AIIEKTPOIHEPTUU - HHCTPYMEHT MOBBIIIEHUS () (PEKTUBHOCTH

HU3MCPUTCIIbHBIC CUCTCMBI rnponecca Npon3BoACTBA, ICpeaavu, paCupCACICHUA U




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

KOMMEpPYECKOT0 y4yeTa
AIIEKTPOIHEPTUU

notpebiieHus aekrposnepruu. Llenu u 3agauu, perraemoie
cucrteMoy. I IpuHIIUIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYD. Tpebosanus k cucreme ACKYD, npasuia ydyera
AIIEKTPO3HEPIUU U MolHocTu. [IpaBuna yuera
ANEKTPUYECKOMN 3Hepruu. TUIIOBbIE TEXHUYECKUE
TpeOOBaHUS K CPEACTBAM aBTOMAaTHU3alUN KOHTPOJIA U y4eTa
anekTposHepruu u MouHoctu 11t ACKYD sneprocucrem.
CocraB u TpeboBaHus K KOHCTpyKUuu. [lokazaTenn
HazHayeHus. TpeOoBaHUS MO MUTAHUIO, IPOTPAMMHOMY
00ecnevyeHn1o, yCTOHYMBOCTH K KIIMMAaTHYECKUM U BHELITHUM
BO3/ICHCTBUSAM, 0€30MaCHOCTH, HA/IEKHOCTH,
METPOJIOTHYECKOMY 00ECIIEYCHUIO U TEXHUYECKOMY
oOcnyxuBanuto. Opranu3anys ToueK U IPyII yueTa
351eKTpo3HEeprunu. OCHOBHBIE OIIPENETICHUS U TEPMUHBI.
TpeGoBaHMs K YCTAaHOBKE CPEICTB KOMMEPYECKOTO U
TEXHUUYECKoro yuera. Llenu ydera ajiekTposHepruu.
®yukuuu u 3anaun AUMCKYD npennpusituii cereil.
3agaun AUMC KYD ObITOBBIX OTpeOUTENCH. DTaIbI
CO3J1aHUs U BBOJIa B 3KcIutyaTanuio cucreMbl ACKYD.
[TpenmpoekTHOE 0OCIenOBaHkE TpeanpusaTus. Paspaborka
TEXHUYECKOT0 3a/1anusl. MogepHHU3alus U3MEPUTEIbHbBIX
KOMIUIEKCOB. TexHopabouee NpoeKTUPOBaHUE
MH(POPMALMOHHO-U3MEPHUTEIBHOTO U HH(POPMALIMOHHO-
BBIUHCIUTEILHOTO KOMIUIEKCOB. PazpaboTka J10KyMEHTOB 1O
METpOJIOTHUecKOMY obecrieuenuto. Komruiekrarus.
CrpoutenbHO-MOHTa)KHBIE PaOOTHI. [lyckoHanagouHble
paboThl. OnbITHAS SKCIUTyaTalus. Y TBEpKIEeHUE TUIIA
CPEJICTBA U3MEPEHUSI U aTTECTALUs METOIUKH BBIIIOJTHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBUE TEXHUUECKUX
TpeOoBaHUl 00bEIMHEHHOTO phIHKA SHepruu. [lepenaua
aBTOMATH3UPOBAHHOM HH(pOPMAIMOHHO-U3MEPUTETHHON
CUCTEMBI B TIOCTOSIHHYIO 3KCILTyaTanuio M3mepenue snepruu
Y MOIIHOCTH, IIOTPELIHOCTH U3MepeHnid. MeTo bl
MU3MEPEHMS MOIHOCTH. IHAYKIIMOHHBIN CYETYHK.
[Tudpossie cuetunku. [Torpemnoctn usmepennii. Hebanaunc
AIIEKTPO’HEPIUU U MolHOCTH. KoMMepueckue norepu.
Crpykrypa u cocras usmepurenbHoro kommiekca ACKYO
N3meputenbupiii kKanal. TpancdopMaTopsl TOKa,
TpaHc(hOopMaTOpbl HANPSHKEHHSI, BTOPUYHBIE 1IETIH, CYSTUYNKU
ANEKTPUYECKOMN SHEPruu. BiusHue 31eMeHTOB Ha
METPOJIOTMUECKHUE XapAaKTEPUCTUKN U3MEPEHUI.
HNupopmannonuslii kanan. Opranuzanys KaHajJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYpPOU NMPEATIPUSATHSI.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Tumel ycTpOUCTB CBSI3M M KaHAJIOB MepeJayu JaHHbIX. X
HAJCKHOCTH U MPOITyCKHAs CIIOCOOHOCTh. TpeGoBaHus u K
PE3EepPBUPOBAHUIO KAHATIOB CBSI3U M 0030p CYLIECTBYIOIIUX
pemeHuii. YcrpoiictBo coopa u nepeaauun AaHHbix (Y CIL).
Haznauenue. TpeGoBanus K GyHKIIMOHATBHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHbIX LleHTp 00paboTKM JaHHBIX.
Ilepeuens pemaeMbix 3aaa4. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINIapPaTHBIX CPEACTB. TeXHUYECKUE CPEICTBA
U3MEpEeHUs, XpaHeHUs, iepesiaun U 00paboTKu HHPpOpMaUU
B cucreMe L{ndpoBbie CUETUNKH 3IEKTPOIHEPTHH.
TexHuueckue xapakTepucTuku. Hactpoeunslie mapaMerpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMH U UX HACTPOMKA.
[TporpamMmmHoe obecrieueHue. Y CTporCTBO cOopa U nepeaayn
nanHbIX (YCILM). Texnuuecknue XapakTepUCTHKH.
Koundurypauus u Hactpoiiku. Opranuzaius HeHTpa
00paboTku gaHHBIX. TpedoBaHus K MHPPACTPYKType U
armnapaTHOM 4yacTu. Y CTpOKUCTBO KaHAJIOB CBSI3U Y POBHU
cOopa JaHHBIX. Y HUBEPCAIbHBIN ACUHXPOHHBINA IPEMO-
nepenatauk. Marepdeiicol. Kanansl csizu B AUMCKYD.
CocTaB 1 Ha3HauY€HUE IPOTPAMMHOIO KOMILJIEKCA CUCTEMBbI
ACKYD CocraB KoMILIeKCa TPOrPAMMHOT0 00ECTIICUEHUSI.
Monaynb anMuHHUCTpaTOpa cucTeMbl. KOMMYHHUKAIIMOHHBIN
Moayib. ba3a nanHbIX. Monynb CyOBEKTOB phIHKA
AIIEKTPO3HEPIruu U MolHocTu. CripaBouyHUKU. Moaynu
IpOCMOTpa 1 00pabOTKH JaHHBIX. MOayIH 3KCTIopTa-
MMIIOpTA.

2. | Hudposas peneitHas 3ammra
2.1. | ludposas peneitHas OO6111e BONpOoCh! BHIIOIHEHUS M TPUMEHEHHS
3aInTa MHUKPOIPOIIECCOPHBIX 3aUT OCOOEHHOCTH aJrOPUTMOB

(byHKIMOHUPOBAaHUS MUKpoTpoleccopHbIX [IpoexTrpoBanue
CHCTEM PEJICHOM 3aIUTHI, BHITOJHAEMbIX HA
MHUKpPOIIPOLIECCOPHBIX TepMHUHANIaX CriennaabHbIE BOIPOCHI
IPUMEHEHHUS U SKCIUTyaTallul MUKPOIPOIIECCOPHBIX 3alllUT

3. | ACAY u ynpaBieHne pexxuMaMu paOboThI ceTeit

3.1. | ACAY u ynpasnenne ABTOMAaTH3UPOBAHHBIE CUCTEMBI JUCIIETYEPCKOTO

pexumMamMu paboThI ceTei

yopasieaus (ACAY) 33C. OcnoBuble 3agaun. CTpykTypa
ACHY. Uadopmanus, HeoOxoaumast s yrpasienus D9C.
[Tpeumymectsa npu cozpanuu eaunoit 99C (EDC) Poccun.
Nudopmanus B ACLY. 3mepenne u KoaupoOBaHHE
uHpopmanuu. Kanansl cs3u. [lepenaua nuckpeTHoit
uH(popmannu. Moaynsius cursana. MHOrokaHajabHbIe
KOJIOMMITYJIbCHBIE YCTpOICTBa TenemexaHuku. [lonstue
pexxuma O9C. Tlonarue 00 ontumanbHOCTH peskumMoB DIC.
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Kpurepun ontumansHocTu. OrpaHuyeHus, HAKJIaJbIBAEMbIE
Ha (pU3HUECKUe MapaMeTpbl U yCIOBUS pabOThl OCHOBHOTO
o0opynoBanus. LleneBble GyHKIUU U OTpaHUYEHUS IPU
pacyere oNTUMAIBHBIX PeKUMOB padoTel DDC. Busl
mIaHupoBanus pesxxumoB DIC. XapaKTepuCcTUKHU TpaduKoB
Harpy3ku. [Iporno3upoBanue cyTo4HOro rpaduka Harpy3KH.
MeTobl IPOrHO3UPOBAHMS CYTOUHOrO IpaduKa Harpy3KH.
Hctounuku peaktuBHOU MomHocTH B DOC. ITonstue 00
ONTHUMAJILHOM PaclpeciICHUN PEaKTUBHON HArpy3Ku MEXIy
MCTOYHUKAaMU peakTUBHON MolHocTU. [loHsTne 00
HKOHOMMUECKH 11€7I€CO00Pa3HOI KOMIIEHCAIIMHN PEaKTUBHOM
MOIIHOCTH B paclpeAeNuTeNbHbIX ceTsaX. OnTuMaibHOe
pasmeleHre 6atapei KOHIEHCAaTOPOB B
pacnpeeuTeNbHbIX CETAX C YUeTOM U3MEHEHHUS
HaNPSDKEHUS.

HanexxHocTb cucteM 371eKTpOCHA0KEHUSI

HanexHocTh cuctem
INMEKTPOCHAOKECHHUS

OO01ue cBeieHUs O TEOPUU HA/IEKHOCTH TEXHUUECKUX
cucteMm: anekTposHepreruueckux (39C) u cucrem
anektpocHaOxeHus (COC). HanexHOCTh B TEXHUKE U
SHEpreTuke. 3aauy HaIeKHOCTH IIPU IPOSKTUPOBAHUU U
AKCIUTyaTalH 3JIEKTPOIHEPreTUUECKUX CUCTEM. BiausHue
HNPUHIUIIOB IOCTPOEHUS U OCOOEHHOCTEN YIpaBiIeHUs U
skcrutyataruu COC Ha ypoBEHb HAJIEKHOCTH
anekTpocHaOxeHus. TpeGoBaHNs HOPMATUBHBIX
JIoKyMeHTOB. Kateropuu anekrponorpeOuTeneii mo
Ha/IEKHOCTH JeKTpocHa0xeHus. [Ipuunnel u pusndeckue
OCHOBBI BO3HUKHOBEHHMSI U pa3BuTus aBapuii B COC.
Knaccugukanus aBapuii. Knaccudukamnus oTkasos.
duznueckas Ipupoaa 0TKa30B IEKTPOOOOpyI0BaHuUs. [5].
MaremaTnueckuil anmnapar, UCIOJIb3yEMbIi B TEOPUH
HAJIE)KHOCTU TEXHUUYECKUX (DIEKTPOIHEPIeTUUECKUX )
cucreM. Teopus BeposTHOCTEH (OCHOBHBIE MOHATHS,
OCHOBHBIE TEOPEMBI, Cy4yaiiHble BETMUNHBI U 3aKOHBI UX
pactipenenenus). OCHOBHBIE TIOHSATHS U OTIPeIeIeHUS
TEOpUHU HACKHOCTU. ENMHNYHBIE M KOMILJIEKCHBIE
MOKa3aTenn. XapaKTEPUCTUKN HAJEKHOCTH. 3aKOHBI
pacnpeziefieHus CIIy4aiiHbIX BEJTMYMH B 33J1a4ax HaJIeXKHOCTU
aIIeKTpocHa0keHus1 (OMHOMUHAIIBHOE pacipeiesieHHe,
pacnpeznenenue I[lyaccona, mokasarenbHOe pacipeieieHue,
3aKOH PaBHOMEPHOTO paclpeAeieHUs] BEPOATHOCTEH,
HOpPMaJIbHBIN 3aKOH pacIpeleleHHsl, FaMMa-pacipe/iesieHue,
pacnpenenenue BeitOymia). Meronbl pacdyera rmokasarenei
HaJEKHOCTH CUCTEM 3JIeKTpocHabkeHus. MeroJ pacuera
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Ioka3arejieil HaA&KHOCTH C HCITOJIb30BaHUEM MOACIICH
CIy4aiiHbIX mpoueccos. [Ipoueccrsl 0TKa30B 1
BOCCTAHOBJICHHH OJHOYJIEMEHTHOH cxeMbl. Cucrema,
COCTOSIIAs U3 IOCIIeA0BATEIFHBIX BOCCTAHABINBACMBIX
aneMeHToB. CHUcTema, COCTOsIIIas U3 MapaiesIbHO
COCIUHEHHBIX BOCCTAaHABIMBAEMbIX 2JIEeMEHTOB. Pacyer
rokKaszareyiell HaZ&KHOCTH C YY€TOM PEMOHTHBIX COCTOSHUMN
Y MPETHAMEPEHHBIX OTKIOYEHUM 3JIEMEHTOB. METO b1
pacdera rmokasareseii HaéKHOCTH CXEM JICKTPOCHAOKCHHS
110 CPEAHUM 3HAYEHHSIM BEPOSATHOCTEN COCTOSIHUSA
aneMeHTOB. CpeiHUE BEPOSITHOCTH COCTOSIHUS DJIEMEHTA.
BeposTHOCTH 0TKa30BOT0O M 0€30TKa30BOT0 COCTOSTHUS CXEM
C IOCJICIOBATEIbHBIM COSIMHEHUEM DJIEMEHTOB.
BeposTHOCTH 0TKa30BOTO M 0€30TKAa30BOT0 COCTOSTHUS CXEM
C MapasuleIbHBIM COSMHEHUEM AJIEMEHTOB. MeTo1 aHann3a
BEPOSITHOCTEMN COCTOSTHUI CUCTEMBI. MeTox ¢
UCIOJIb30BaHUEM (OPMYIIbI TOJTHON BEPOATHOCTU. MeToabl
CTPYKTYPHOTO aHAJIN3a CI0KHBIX CXEM U UCIIOJIb30BAaHUE UX
JUISL OLICHKW HaJ&KHOCTH. MeTobl (hopMalu3aIiuy Ipu
COCTaBJICHUU PACYECTHBIX CXEM 110 HAACHKHOCTU C yUETOM
(GYHKIIMOHUPOBAHUSI CUCTEM CETEBOM M CUCTEMHOM
ABTOMATHUKH, PEJICMHON 3alIUThI, ONIEPATUBHBIX
MIEPEKIIOYCHHM.

ABTOMaTHKA QJICKTPOOHCPTCTUICCKHUX CUCTEM

ABTOMaTHKA
AJIEKTPOIHEPrETUUECKUX
CUCTEM

Oco0eHHOCTH PHEPTETHYECKOTO MPOU3BOJICTBA,
o0yciaBIMBalOIME IUPOKOE BHEPEHUE CPEJICTB
aBTOMATHUKH. BUibl aBTOMaTHKH SHEPTOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJIOTrNYECKasi aBTOMATHKa, aBTOMaTUKa
yIpaBieHUs] HOPMaJIbHBIMU peXKHUMaMU, TPOTUBOABapUNHOE
ABTOMATUYECKOE YIIPABIECHUE 3JIEKTPOIHEPTreTUUECKUMHU
cucremamu (OCC - npoTuBOaBapHiiHasi aBTOMaTHKA).
ABTOMAaTHKa YIPaBJIEHUS TyCKOM U OCTAHOBOM Typ0o- U
ruporeHeparopoB. OCOOGEHHOCTH aBTOMATUYECKOTO
yIpaBJIeHUs TypOOreHepaTopaMi aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHNE CUHXPOHHBIX T€HEPATOPOB Ha
napauiensHyto padboty. CiocoObl M yCIOBHS BKIIFOUSHHUS.
ABTOMaTHYECKHE CUHXPOHU3ATOPBI (MUKPOIIEKTPOHHBIE U
MHUKPOIIPOLIECCOPHBIE). ABTOMATUUECKOE PETYIHPOBAHUE
HanpsbkeHus U peaktuBHoi MoiHocTd (APH u PM) B O9C.
TexHuueckue cpeacTsa. ABTOMaTHUECKOE PEryIUPOBAHNE
B30y aeHus (APB) cunxpoHHbIx MamH. CHUCTEMBbI
BO30Y)KJIEHHsI CHHXPOHHBIX T€HEpaTOPOB, CHHXPOHHBIX
KOMIIEHCATOPOB U JIBUTaTesed. ABTOMaTHYECKHE
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PEryJaTopbl BO30YXKACHUS IPONOPLUOHAIBHOTO IEHCTBUS.
ABTOMAaTHYECKUE PETYIATOPHI BO30YKIECHHS CUITBHOTO
nericteust (APB CJ1). Mukponpoueccopasie APB C/I.
Oco0eHHOCTH aBTOMAaTUYECKOT0 PEryIupOBaHuUs

ko3 urmentor Tpanchopmanuu (APKT)
TpanchopmaropoB ¢ ycrporictBamu PITH. ABromarndeckoe
yIpaBiieHNE PEaKTHUBHON MOLTHOCTHIO CTATUYECKHX €€
ncTouHnKoB — komneHcaTopoB (CTK). Apromaruueckoe
peryJupoBaHUE YaCTOThl M aKTUBHOM MOITHOCTH B DOC.
[TepBuuHOE peryinupoBaHUe - aBTOMATUYECKOE
peryJiMpoBaHHe YacTOThI BpallleHUus TypOo- u
THJIPOTe€HEPAaTOPOB. ABTOMAaTUUYECKHUE PETYIISITOPBI YaCTOThI
BpanieHust (APUB). Buasl (ruapoauHaMudecKue u
anekTporuapasinueckue APUB). Bropuunoe
pEryJiupoBaHHE - aBTOMAaTUYECKOE PETYINPOBAHUE YACTOTHI
u akTuBHOU MotHOCTH (APUM) B O9C.
YacroTtoperynupyrouiue 31eKTPOCTaHIuU U
AIIEKTPOCTAHILINY, pabOTAIOMIHE MO JUCIIETICPCKOMY
rpaduky Harpy3ku. ONTUManbHOE paclpeaesieHue Harpy3oK
MEXIy 00beIMHEHUSIMHU, YJHEPrOCUCTEMAMU U
reHeparopamu. MHoroypoBHeBas uepapxuueckas APUM
Enunoii sueprocucremsl Poccuu. [IpoTuBoaBapuitnas
aBToMatuka. Haznauenue, BUbL, IpEAbSBISIEMbIC
TpeboBaHusl. ABTOMaTHKA OTPaHUYEHUS HEIOMYCTUMBIX
M3MEHEHUH JACHCTBYIONIETO 3HAUECHUS U YACTOThI
HaIpsDKEHUs: ABTOMAaTHKA OTPAaHUYCHUS TTOBBIIICHUS U
camxkenus HanpspkeHus (AOITH u [JOCH). ABTomartuka
orpannyeHus nosbimenus 4actoTel (AOITY). ABTomMatnka
OrpaHHuYeHUs CHIKEeHUs 9acToThl (AOCY), BKITIOYaromas
AaBTOMATHUKY YaCTOTHOTO ITyCKa pPe3€pBHBIX T€HEPATOPOB
(AYIIl'), aBTOMaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AUP) u
JIEIUTEIbHYI0 aBTOMATHKY 10 YAaCTOTE Ha TEIJIOBBIX U
AQTOMHBIX CTaHUHUAX. ABTOMATUKA MPEJOTBPALLICHUS
Hapymenus ycrounoctu (AITHY). Cioco6s1 no3upoBanus
yhnpasisomux Bo3aencTeuil. Llenrpannsosannas AITHY.
HeuentpannzoBanueie ycrporctBa AITHY. ABromaTtuka
JUKBUJAIMU aCUHXPOHHBIX pexxuMoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiictBo AJIAP. ABToMaTHueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnueckoe
BKJTIOYeHHE pe3epBa (ABP).

praBJ’ICHI/IC Ka4uCCTBOM JJICKTPOIHCPTHUU

VYnpaiieHne Ka4eCTBOM
AJEKTPOIHEPTUH

3JICKTpOMaF HUTHasA COBMCCTHUMOCTBb U Ka4C€CTBO
SJICKTPOOHCPI NN, Iloka3arenu KadyecTBa OJICKTPOOHCPIUH.
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HopmatuBHo-nipaBoBas 6a3a. CpeacTBa u3MepeHus
IIO0Ka3aresel KauecTBa 3JIeKTpodHeprun. OpraHu3alioOHHbIE
3a/1auyl yIpaBlIeHUs Ka4eCTBOM 3JIeKTpodHepruu. KoHTpos
Y aHAJIM3 KauecTBa 3JeKTpodHepruu. Crocoosl u
TEXHUYECKUE CPEACTBA 0OECIIeUueHUs KauecTBa
AJIEKTPOIHEPTHH

Cucremsl 3J'ICKTpOCHa6)KeHI/I

s TOpOAOB U ITPOMBIIIIJIICHHBIX HpCI[HpI/IHTI/Iﬁ

Cucremsl
JIEKTPOCHAOKEHU S
rOpoJiOB U
IIPOMBIIIJIEHHBIX
HNpEANPUATHI

OJIEKTPOIIOTPEBJIEHUME Pexxumsl anekTponoTpetieHus
Junamuka smexkTponoTpediaeHus B Poccuiickoit deneparumy,
DNeKTpUUECKUe HAarpy3KU U 3JIEKTPONoTpeOieHne
CEeNMTEOHBIX TEPPUTOPUI TOPO10B, [ paduKu 31EeKTPUIECKUX
Harpy3o0K 1 UX XapakTepUCTUKU, PaKTOphI, BIUSIIOLINE HA
PEKUMBI JIEKTPONOTPeOIeHUs Y IIpaBIeHHE
anektponorpednaenuem Lenn ynpasnenus
3NIeKTponoTpedieHueM, ABapuiiHble OrpaHYEHHS
ANIeKTponoTpedaeHus,, MeponpusITHs 110 PEryIUpPOBAHUIO
PEKUMOB u1eKTponoTpedienus, CTUMyIupOBaHHUe
noTpeOuTeNel K yIpaBJICHHUIO AJIEKTPOIIOTPEOICHUEM.
OJIEKTPUYECKUE HAT'PY3KU 3JIEMEHTOB
CHUCTEM DJIEKTPOCHABXEHUS PacuerHble Harpy3ku
AIIEMEHTOB CHCTEM 3JIeKTpocHa0)eHus1, [lonsaTre pacueTHoi
Harpy3ku. MareMaTnyeckoe OIMCaHue IEKTPUYECKUX
Harpys3ok, [loka3zarenu, XxapakTepu3yIoLe pexumMbl paboThI
AIIEKTPONPUEMHHUKOB U UX Ipymil, [IpakTruueckue MeTo bl
OIpezieNieHusl PaCUETHBIX Harpy3o0k, Onpenenenue
pacyeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUIL TOPOIOB
O61mue nonosxeHus, PacueTHas Harpyska Ha IIMHAX
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3aHH,
PacuerHas Harpyska pacnpenenuTenbHbIx JuHuM 380 B 1
TpaHnchopmaTopHbIx noacraniuii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteit 6—20 kB u neHTpoB nutanus,
VYKpyHHEHHas OLlEHKa pacueTHOIN Harpy3Ku CeIUTEOHbIX
Tepputopui, IIpumepsl onpeneneHus pacyeTHbIX
nexTpuueckux Harpysok. PEXXMMbI HEMTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEUTpay B CeTAX CpeaHero HampspkeHus (6—35 kB)
N3onupoBanHas HelTpasbto, HopMupoBaHue eMKOCTHOTO
TOKa 3aMbIKaHUs Ha 3eMJIt0, KoMneHCcupoBaHHas HEUTpalb,
Hyroracsiue peaktopsl, Pe3uctuBHoe 3a3eMieHne
HeiTpanu, OcoOeHHOCTH BbIOOpa peXrMa HEUTPAJIH B CETSIX
¢ KabeNsiMHU ¢ U30JIALKEeN U3 CIIMTOTO MOJUAITUIICHA.
PexxuMbl HeliTpanu B ceTsix HU3Koro HanpspkeHus (10 1000
B) I'myxo3azemnennas HelTpainsb, M3omupoBanHas
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Heltpanb. CXEMbBI 'OPOJICKUX
PACIIPEJEJIMTEJIbHBIX DJIEKTPUUECKMX CETEN
[IpuHIUITBI TOCTPOEHUS CXEM FOPOACKUX CETER
TpeGoBanwsl, MPEABSABIAEMBIC K CXeMaM rOPOJICKHX CETEH,
HanexxHnoctsb a1exkTpocHabxenus, KommyTranmoHHsle u
3aIUIIAIOININE IEKTpUUecKue anmnaparsl. CXxeMbl
pacupenenuTeNbHbIX JIEKTPUUYECKUX ceTeil PagnanbHo-
MarucTpajibHasi Hepe3epBUpOBaHHAs cxema cetu, [lernenas
HEaBTOMAaTHU3UPOBaHHAas cxema cetu, [lerneBas
aBTOMAaTU3UpPOBaHHAsS cxeMa ceTd, ClI0KHO3aMKHYTast cxema
CETU HU3KOT0 HanpspKeHusi, MHOrony4eBbie
aBTOMAaTU3UPOBAHHBIE CXEMBI CeTH, Peann3anus ycTpoicTBa
aBTOMAaTUYECKOIO BKIIFOYEHUS PE3epBa B
nByxTpanchopmaTopHo oacTaHImu, CXeMbl BBOJHBIX
pacupenenuTenbHbIX YCTPOUCTB 31auuil, Pekomenganuu no
BbIOOPY CXEM pacIpeaenuTeNbHol cetu, [luTaromue cetu
6—20 kB Heo0xo1umMocTh COOpyKeHUS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl muTaromumx
cereri 6—10 kB, OcoOEHHOCTH MTOCTPOSHUS MUTAIOIIHNX
cereit 20 kB.

Mzonsuus u MCPCHAIIPAKCHUSA

N3o0ma0ma n
MepeHanpsiKeHus

Onekrpoduznueckue mpoueccel B razax. Kimaccudukarms
ANEKTPUYECKUX NoJel. loHn3annoHHbIe MPONECCH] B ra3ax.
JlaBuHa 211EKTPOHOB. Y CII0BHE CAMOCTOSTENBHOCTH pa3psa.
3axoH [lamena. 3aBUCUMOCTB pa3psIHOTO HAMPSHKEHUS OT
JIaBJICHU ra3a 1 Jpyrux ¢pakropo. DddekT noiasipHoCTH.
Bapwepnsriit agpdext KopoHHBIN pa3psii Ha TOCTOSTHHOM U
IIEPEMEHHOM HanpshkeHusX. [lorepu sHeprun Ha KOpoHY
IIpU IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemMble
KOPOHHBIM pa3psiioM Ha NpoBojax. Paspsa B Bo3ayxe BIOJIb
MOBEPXHOCTHU TBEPJIOTO IUAIEKTpUKaA. BriusHue
KOHCTPYKTHUBHBIX OCOO€HHOCTEH Ha HaIpsKEeHHUE
nepekpbIThsi OCHOBHBIE BU/IbI U CBOMCTBA BHEIIHEN
U30JAUH. ATMOC(EPHBINA BO31YyX KaK JUIIEKTPUK.
Ha3naueHue 1 THIIBI U301 TOPOB. DKCIUTYyaTallMOHHBII
KOHTpOJb. OO11ast XapaKTepUCTHKA U TUITbI BHYTPEHHEN
n3ossiiun. KoMOuHupoBanue aumdiekTpukoB. CtapeHue
BHYTpPEHHEN U BHeIIHeN u3osauuu. Koopannanus nzonaunn
[Tpodunaktuka n3omsauuy. 3a1a4u U UEeIH NPOoPUIaKTUKH.
MeTtoap! ucnbITaHUs U30JIALMNA. BBICOKOBOJIBTHBIE
UCIBITAaTEIbHbIE YCTAHOBKU BBHICOKOTO HANPSKEHUSI.
YcTaHOBKY 1715 IOJTyYEHUS BBICOKUX TIEPEMEHHBIX U
MOCTOSIHHBIX HanpspkeHuil. IMIynbCcHbIe HCTIbITaTeIbHbIE
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ycTaHOBKH. M3MepeHue BHICOKUX HAIpsDKEHUN (M3MepeHue
LIApOBBIM PA3PSIIHUKOM, U3MEPEHHE AIEKTPOCTATUYECKUM
KWJIOBOJIBTMETPOM, U3MEPEHUE HATIPSIKEHUS C
ucnonbp3oBanueM aenureneit) Knaccudukanums
nepeHanpsbkeHui. 1'po3oBele nepeHanpsikeHus. MoIHUS Kak
MCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
napameTpbl MOJIHMM. IHTEHCUBHOCTB TPO30BOi
nesTenbHOCTH. BHyTpeHHue nepenanpsokenus. Oomas
XapaKkTepucThka. BoiaHOBbBIE Mpoliecchl B 00MOTKaxX
TpaHcopmaropa. HauanbHoe pacnpenenenne Hanps>KeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBILIUIACS
peXuM, IEPEXOHBIN ITpoliecc. Pacnpenenenne HanpsyKeHUs
BJIOJIb OOMOTOK Tpex(ha3zHoro Tpancpopmaropa
Knaccugukarus Mep 3auThl OT IepeHAIPSKESHHH.
VYcerpoiicTBa 3aIUTh OT NEPEHANPSKEHUN. 3aluTa
MOJICTAaHIMI OT NPSAMBIX y/1apOB MOJIHUU. 30HA 3aLIUThHI
MOJIHUEOTBOJIOB. 30HA 3aILIUTHI TPOCOBOTO MOJIHUEOTBO/A.
['p0o30ynopHOCTh OOBEKTOB.

BOSI[yI_HHBIe 1 KaOeJIbHbIE TUHUU

BOS,Z[YI_HHBIG 1 KaOeJIbHEIE
JIMHUU

OcHoBHbIe NIOHATHSA U onpenenenus. Knaccuduxauus JIDII
NIEPEMEHHOT0 ToKa. Pa3Butue TexHuku nepepaun 39 B XX
Beke. KoHcTpyKkTuBHBIE 211eMeHThI BJI, nx Ha3HaueHue.
VYcnosus padotsl BJI (rosoneaHsie 1 BETPOBbIE HATPY3KH).
Tunsl IpOBOAOB U TPO303aIUTHBIX TPOCOB. Pacmiennenue
¢a3 u ux Tpancnosuuusa. KoHCTpyKIMK onop u uUx
kiaccupukanus. TUIB U30SAIMOHHBIX KOHCTPYKLIUH.
JInnelinasa apmarypa. I'eomerpuueckue xapakrepuctuku BJI.
[Tpu4MHBI U TEHJIEHIMS PA3BUTHS KaOETbHON TEXHUKH.
DOneMeHTHl KaOelbHbIX JUHHUM, UX Ha3HaueHue. TernoBas
cxeMma 3ameneHus kabens. ToKu 1 MOIIHOCTH, JOITyCTUMbIE
10 YCJIOBUSIM HarpeBa 301N Kales B CTalluOHAPHOM
pexxume. [Tytu yBennuenus nponyckHoit cnocodHoct KJI.
Krnaccudukanust 1 OCHOBHBIE TUITBI CUJIOBBIX KaOesei.
OcHoBHble Buab! apMarypbl KJI.

10.

TCOPCTH‘{CCKI/IC OCHOBBI 2JICKTPOTCXHUKU

10.

TeopeTnyeckue OCHOBBI
DIIEKTPOTEXHUKHU

HauanwsHbie cBeeHUs 00 3NeKTpoMarHuTHOM Tofie. OO0rue
MTOJIOKEHUS AIEKTPOHHON TEOPHUH. DIIEKTPOMArHUTHOE IOJIE.
OnekTpuueckue siBjaeHusi. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUYECKOTO MoJisa. MarHuTHBIE siBJIeHHS. OCHOBHbBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJIA. DJIEKTPOMarHUTHas
MHAYKIUA. OCHOBHBIE TOHATHS TEOPHUH IEKTPUUECKUX U
MarHUTHBIX LENel. DIEKTPUUECKOE COMPOTUBIICHHUE.
JInHeliHbIe LIEMHX HOCTOSIHHOTO TOKA. DIEMEHTEI LIETIer
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IIOCTOSIHHOT'O TOKa. MeTo/bl pacyera Lenei MNoCTOSHHOTIO
TOKa. DKBHBAJICHTHBIC TIPEOOPA30BaHUS B IETISX
mocTosTHHOTO ToKa. O0001meHHbIl 3aKkoH Oma. "dopmyria
pa3bpoca". Teopema komreHcaiuu. 3akoHbsl Kupxroda.
Metoa KOHTYpHBIX TOKOB. METOJT y3710BBIX TOTEHI[MAJIOB.
[IpuHUKMIT HATOKEHUS U METOJ] HAJIOXKEHUS. Y paBHEHHUE
OanaHca aKTUBHBIX MOLTHOCTEH. MeTo/1 SKBUBAJIEHTHOTO
reHeparopa. [lepenaya sHepruu OT aKTUBHOTO
JBYXITOJIFOCHUKA K TacCUBHOMY. Pacder onHo(a3HbIX Lenei
CHHYCOMJIAJIbHOTO TOKa. OCHOBHBIE 2JIEMEHTHI, MOHATUS U
YpaBHEHUS LIETIEW CUHYCOMAAIBHOIO ToKa. KoMIiekcHbIN
METO/1 pacyeTa, BEKTOpHbIE JuarpaMmbl. KoMriekcHast
MOIIHOCTbh. Y paBHEeHHE OaslaHca MolTHOCTel. Pe3oHaHc B
aneKTpudeckoi nenu. Komnencanus peakTuBHOU
motHocTH. Pacuer addexktuBHOCTH Hcionbp3oBaHus KY.
Pacuer nieneit ¢ MHAYKTUBHO-CBS3aHHBIMH 3JIEMEHTAMH.
Jluneitnslit Tpanchopmatop. Tpexdaszusie nenu
nepeMeHHoTro Toka. Pacder Tpexdas3HbIX nenei npu
coenuHeHUH (a3 Harpy3Kku "3Be3na" Uit YEThIPEXITPOBOIHON
cucteMsbl. PacueT Tpex¢a3HbIX mernei npu coequHeHnn ¢a3
Harpy3ku "3Be3a" Ui TPEXIIPOBOJIHON CUCTEMBI.
N3mepenne MonHoCTH Tpexha3HOM 1ETH.

11. | DnexkTposHepreTuYeckne CUCTEMBbI U CETH
11. | DnekTposHepreTnyeckue TexXHUKO-DKOHOMUYECKUE OCHOBBI IIPOEKTUPOBAHUS
1. | cucremsl u cetu aneKTpudeckux cereil. OCHOBHBIE 33/1a4M TPOESKTUPOBAHUS

aNIeKTpUUecKkux cereil. KanuranbHble BIOXKEHUS Ha
COOPYEHHE BO3IYIIHBIX U KaOEIbHbBIX JTUHHM.
KanuTanpHble BIIOKEHUS Ha COOPYKEHHE OHMKAIOIINX
nojactaHuil. 31epKku Ha aMOpPTU3ALINIO U 00CTYKUBaHUE
ceTH. 3aTpaThl Ha KOMIIEHCALIUIO TIOTEPh 3JIEKTPOIHEPTUH B
ceTu. [IoHATHS HOPMHPOBAHHOTO CPOKA OKYIIAEMOCTH,
kodduimenta 3pPeKTUBHOCTH U AUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KaueCTBE KPUTEPHS
HKOHOMHUECKON dpdexTuBHOCTH. Kiaccudukarms
moTpeOuTeNel 10 CTETIEHN HAJIeKHOCTH JIEKTPOCHAOKECHHS.
OmnpezneneHue BEPOSTHOTO yiiepOa OT mepepriBa
anekTpocHabxeHus. baancel MmomHoOCTEH B
AIIEKTpOIHEpreTudeckoit cucreme. Cocrapisitole 6aJaHCOB
AKTHBHOM M pEaKTUBHON MOIIHOCTH B
AIIEKTPOIHEPTETUUECKUX CUCTEMAaX U PaOHHBIX CETSX.
BrisiBieHrEe HEOOXOAMMOCTH YCTAHOBKHU JOTIOJTHUTEIBHBIX
MCTOYHHUKOB PEAKTUBHON MOIIHOCTH. McTOuHMKN
PEaKTHBHOI MOIITHOCTH B JIEKTPHUECKUX CUCTEMAX, UX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )
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TEXHUYECKHE U SKOHOMUYECKHE XapaKTEPUCTUKU. BrIGOp
MOIIIHOCTH U TUIIa KOMIICHCUPYIOLUX YCTPOUCTB 110
yCIOBUSAM OajlaHca peaKTUBHOM MOILITHOCTH B JIEKTPUUYECKON
cetu. [ IpMHOUIIBI 5)KOHOMUYECKOTO Pa3MEILEHUS
KOMIICHCUPYIOILUX YCTPONUCTB Ha NOJCTaHIUAX ceTU. BpiOop
OCHOBHBIX IIapaMETPOB IIECKTPUUYECKUX CETEHN MPH
npoekTHpoBaHuu. OCHOBHBIE TUIIBI KOH(PUTYpaLUil cXem
ANEKTPUYECKUX CETEN U UX KAUECTBEHHBIC XapAKTEPUCTUKH.
Bb100p HOMUHAIBHOTO HANPS)KEHUS YYaCTKOB ceTu. BriGop
YCTaHOBJICHHON MOIIHOCTH TPAaHC(OPMATOPOB
MOHMKAIOIIUX MMOACTAHIUI: SJKOHOMUYECKOE KOJIMYECTBO U
HOMHUHAJIbHBIE MOITHOCTH TPaHC(HOPMATOPOB, TEXHUIECKHE
OTrpaHUYEHUs, I0IyCTUMBIE IEPETPY3KHU B PA3IUYHbIX
pexxumax. Beibop cxeM pacnpenenuTenbHbIX YCTPOICTB
HOHMXKAIOIUX NOJCTaHIMI B100p NPpOBOIOB BO3AYIIHBIX
JUHUHA U CEYCHUI TOKOBEIYIINX KU KaOemei:
HYKOHOMHYECKHUE NTAPaMETPbl, TEXHUYECKHE OTPaHUYEHUS,
JIOITYCTUMBIE TIEPErPY3KH B pab0oUMX pekuMax. AJIropuTM
BbIOOpa ONTHMAJIbHOI'O BAPHAHTA CXEMBI CETH.

12. | DKOHOMHKA B SHEPTETHKE

12. | OxoHomuka B sHepreTuke | COBpeMEHHbIC TEHICHIIMH Pa3BUTHS TOILIMBHO-

1. HHEPreTUYECKOro KomIulekca KannuraabHble BIOXKEHUS B
sHepreTruyeckue 00beKThl. OCHOBHBIE U OOOPOTHBIE (POH/IBI
DHEPreTUUECKUX NpeAnpusiTuii. Meronsl pacuera
ce0ecTOMMOCTH Ha SHEPTeTUYECKYIO MPOTYKIUIO.
Opranuzanus Tpya 1 3apab0THOM M1aThl HA
sHepronpeaAnpusaTusax. OCHOBHbIE MOJIOKEHUS METOAUKU
TEXHUKO-DKOHOMHUYECKUX PAacUy€TOB B SJHEPIETUKE.
@DUHAHCOBBIN IUIAH SHEPTONPEANIPUSTHSL.

13. | DiekTpudeckasi 4aCTh CTAHIIUN U TIOJICTAHIIHHA

13. | Dnekrpuyeckas 4acTb Cxempl anextpuueckux coenunenuit TOL, KOC, I'DC u

1. | craHuuii U noACTaHIUI I'ADC, ADC, noacranuuii. O61as XxapakTepucTUKa

COOCTBEHHBIX HYXK]I AJICKTPOCTAHIINI U MOJCTAHITUN
(Ha3Ha4YeHUe, UCTOYHHUKH, CTPYKTYpa OTpeOUTENei).
Cxempl anekTpocHadx)eHus: cooctBeHHBIX HY) 11 KOC, TOI],
ADC, I'OC u noacranuuil. [IpooKuTENbHBIN peXUM
paboTHI IIEKTPOYCTAaHOBOK. BrIOOP ceueHunii mpoBOTHUKOB.
Tepmuueckoe neiicteue TokoB K3. DnekrponnHamuieckoe
nerictere TokoB K3 Ha anexkTpudeckne MpoBOIHUKHU U
anmapatsl. PacyeTHble yCI0BHS BRIOOpA MPOBOTHUKOB U
anmnaparoB. BeiOop IpOBOAHUKOB U NEKTPUUYECKUX
anmnaparoB: BBIKJIIOYATENIEH, Pa3beICHUTENEH,
BBIKJIFOYATEIIEH HArPY3KH, OTJIEIUTENEH,
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KOPOTKO3aMbIKaTeNel, IPeJOXpaHUTENCH, N3MEPUTEIbHBIX
TpaHcGOpMaTOPOB TOKA U HaNpsiKkeHHs. OrpaHUYCHIE TOKOB
K3. M3mepurenpublie TpanchoOpMaToOpbl TOKA U HAIPSHKEHUSL.

14.

Hepexoz[HHe SJICKTPOMCXAHUYCCKHUEC NPOUCCChI

14.

[Tepexonubie
3JEKTPOMEXAHUYECKUE
MPOIIECCHI

O6mue nonsitus 00 D9C u ee pexxumax. OnpeaeieHne
napaMmeTpoB cxeMm 3amerienus 9IC i pacueTosB.
OnpeneneHre TOKOB U MOLTHOCTEH. Y CIIOBUS
cymectBoBaHus pexxumMoB IIC U ycTonunuBoCTh. [loHsTre
JIMHAMUYECKOW YCTOMUYHUBOCTH. Y CTOMYUBOCTD
aByxMatnHHon 99C. JlonylieHus U ynpoIeHus npu
pacuere ycTOMUMBOCTH. MeTOoI IOCIe10BaTENIbHbIX
uHTepBanoB. Ctaruueckas ycroitunBocts I9C. JlaBuHa
HaAIPSDKEHUS, YCTOMYMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX U ACUHXPOHHBIX JIBUraTele B
cucTeMax JIeKTpocHaOxeHus. Pesynbprupyromias
YCTOWYHBOCTb. MEpONpUATHS O YIIYYIIECHHUIO
ycroitunBocty D3C (ononHUTENbHBIE). MeponpusTHs 1o
yiydmeHuto yeroiunBocti 39C (peKUMHBIE).

15.

Pacuetnl TOKOB KOPOTKHUX 3aMbIKaHHU I

15.

PacueTsl TOKOB KOPOTKHX
3aMBIKaHUN

OO61ue cBefieHUs 00 3JIEKTPOMATHUTHBIX MEPEXOIHBIX
nporeccax. KopoTkue 3aMbIKaHUs U UX KJIACCH(HUKAIIHS.
JlonyieHns, npuHUMaeMBble IIPU pacuyeTe KOPOTKOTO
3ambikanus (K3). [lepexonnsblil npouecce npu TpexdasHoM
K3 B nenu 6e3 Tpancpopmaropos. [Tonsatue ynapHoro Toxa,
yaapHoro kodddurmenta. Metoas! onpeaenenus Ta.
CxeMmbl 3aMeleHNs TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ paciienaeHHOH 00OMOTKOM
HU3ILIETO HANPSKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBanus cxeMm 3aMeleHusl.
ITpakTHyeckre METOIbI pacueTa NEPUOANIECKON
cocrasistolleil Toka K3. Pacuer aelicTByromiero 3HaueHus
NEPUOANYECKON cocTaBisitolel Toka K3 npu ynaneHHbIX
K3. Meroa TunoBsIx KpuBbIX. HecummeTpuyHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHs. CXeMa 3aMeIIeHUs
psIMOM, OOpPaTHOM U HYJIEBOH MOCIEI0BATEIbHOCTEH.
CxeMbl 3aMelleHus U TapaMeTphl HyJIEBOI
nocneaoBarenbHocTH TpaHchopmaTtopa (ATP). Ilpumeps! Ha
COCTAaBJIEHUE CXEM 3aMEIICHUS HYJIEBOI
nocnenosarenbHocTu. Hecummerpuunbie K3. J[Byxdaznoe
K3. I'pannuHbIE yCI0BUS, OCHOBHBIE COOTHOIIEHUS IS
CUMMETPUYHBIX COCTABJISIIONINX TOKA U HANPSDKEHUS,
BEKTOPHBIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amenienus. Ognodasznoe K3.
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['panuyHbIE YCIOBUS, OCHOBHBIE COOTHOILICHUS AJIsI
CUMMCTPUYHBIX COCTABJIAIOIINUX TOKA U HAITPAKCHUA,
BEKTOPHbIE IUarpaMMbl TOKA U HanpspkeHus B mecte K3,
KOMIUIEKCHas cxema 3amenienus. JIByxdasznoe K3 Ha 3emitio.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOILICHUS AJIsI
CUMMCTPUYHBIX COCTABJIAIOIINX TOKA WU HAITPAKCHUA,
BEKTOPHbIE IUarpaMMbl TOKA U HanpspkeHus B mecte K3,
KOMIUIEKCHAs] CXE€Ma 3aMEIICHHUS.

16. | [lepenava u pacnpenenacHne IEKTPOIHEPTHN

16. | Ilepenaya u OO01as XapakTepUCTHKA IJIEKTPUUECKUX CETEH.

1. | pacnpenenenue Knaccudukarus snexktpudeckux cereif. Maremarndeckas
NIEKTPOIHEPTUU MOJIETIb TUHUH IeKTponepenadn. I1-o6pasznas cxema

3aMELIEHUS BO3AYIIHOM JIMHUH, €€ TapaMeTphl: aKTUBHOE U
PEaKTHUBHOE COIIPOTHUBIICHMS, AKTUBHASI U EMKOCTHAs
IPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMEIIEeHUS JINHUMI
Pa3HOr0 HOMUHAJIBLHOTO HanpspkeHus. [lapamerpsr cxemsl
3aMelleHus KabenbHO! TMHUU. PeXMMHbIE XapaKTepUCTHUKU
auHUK. BekTopHbIe ArarpaMMbl TOKOB U HaIPSYKEHUH.
[Tanenue nanpsokenus. llponosbHas u nonepednas
COCTaBJIAIOIME BEKTOpa NajicHus HanpspkeHus. [lorepst
HanpspbkeHus. Onpenenenre napaMeTpoB yCTaHOBUBLIETOCS
pEeKMMa JIMHHUM: 110 TaHHBIM KOHIIA JINHUU; IO JaHHBIM
Hayayia TuHuU. [lapameTpsl U CXeMbl 3aMEIIeHUs
TpaHc(hOPMATOPHOTO 000PYIOBAHHSI TOHUKAFOIIUX
nojAcTaHiuil. JIByxoOMoTounbsle Tpanchopmaropsl. Cxema
3aMEILECHMs], ONIPEACIIEHUE €€ ITapaMeTPOB 110 KaTaJIOKHBIM
JIaHHBIM TpaHcpopmaropa. OnpeeneHne noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TpaHC(HOPMATOPHI.
Cxema 3amelieHus, onpeiesieHUue ee MapaMeTpoB.
[Toncranuuu ¢ aBToTpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIIIHOCTH OOMOTOK, THIIOBasi MOIIIHOCTb
aBTOTpaHchopmaropa XapakTepUCTUKH IpauKOB
Harpy3ku. Bujpl rpadukoB Harpy3ku U UX XapaKTEPUCTHKHU.
HauOonpinas u HauMeHbIas Harpy3ku. ['ogoBoit rpaduk
Harpy3Ku 1o NMpOAOLKUTENBHOCTH. YHCII0 4acoB
UCIIOJIb30BaHUS HAUOOIbIIeH Harpy3ku THO.
IIpencraBnenune Harpy30K B pac4eTHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMH,
MOCTOSIHHOM Harpy3koi, HEU3MEHHbIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBJICHUAMHU. PacyeTsl yCTaHOBUBIINUXCS
PEXKUMOB IPOCTEUIINX HIIEKTPUUECKHUX CETEH. 3a1auu
pacueTra yCTaHOBHUBIIMXCS PEKUMOB. PacueTHbIe CXEMBbI

SJICKTPHUICCKUX ceTeﬁ, pacuCTHasA MOIMHOCTh MOJACTaHIIHUH.
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Pacuer pexxuma pa3oMKHYTO# ceTH MeTOJIoM "B JiBa 3Tamna'.
Pacuer pexrMa KonbLIeBOW CETH, TOUKa IOTOKOpa3/ea.
Oco0eHHOCTH pacueTa OJJHOPOIHOM 3JIEKTPUUECKOM CceTH.
Omnpenenenue NoTepp AIEKTPOIHEPTUU. Y CIIOBHO-
MEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE TOTEPU MOILIHOCTU U
AJIIEKTPOIHEPIUH B DJIEMEHTAX WIEKTPUUECKOU ceTH. Bpems
MaKCHUMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelleHHE 1T0Tepb. OCHOBBI PEryIMpOBaHUS HAMPSKEHUS
Y KOMIICHCAIIUU PEAaKTUBHOM MOIIIHOCTH B JIEKTPUUYECKUX
ceTsx. O01as xapakTepucTUKa peXruMa HallpsDKEHUH U
croco6oB ero perynupoBanusa. Haubonbime padoune
HaINpsDKSHUS DIIEKTPooOopyaoBaHus. TpedoBaHus K
KauecTBY HampsbKkeHus. Perynupyromue ycTpoiicTBa U ux
BIIMSTHAE HA PEKUM HANPSHKEHHIA: TEHEPATOPBI
AIIEKTPOCTAHILIUN, KOMIICHCUPYIOIIIUE YCTPOKUCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIEC OaTapew,
CTaTHYECKHUE TUPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKH
MIPOJIOJIBHOM KOMIIEHCAIIUH, PEAKTOPHI), TpaHC(HOPMATOPHI C
perynupyeMbiM ko3 duimentom tpanchopmanuu. OreHka
JIOCTaTOYHOCTH PETYJIIMPOBOYHOIO JHAra3oHa
MOHIDKAIOIIET0 TpaHchopMaTopa.

17.

[Ipon3BOACTBO IIEKTPOIHEPTUH

17.

[IpousBoacTeo
3JIEKTPOIHEPIUU

CTpyKTypHBIE€ TEXHOJIOTMUECKHE CXEMBbI, TIPUHIIUIBI padboT 1
ocobennoctu KOC, TOL, I'DC, TADC, ADC, I'TOC.
['padyiku Harpy3Ku IHEPTOCUCTEM U X peaTH3alus
Pa3IMYHBIMU THUIIAMH 3JIEKTPOCTAHIIUH.
DNeKTpooOOPYyI0BAHNE AIEKTPOCTAHIIMMA U TTOACTAHITHI: -
BBIKJTIOYATeTN 0aKOBbIE U MaJIOMACIISIHBIE; - 3JIeTa30BhIE,
BaKyyMHBIE, 2JIEKTpOMarHuTHbIC. BoIKiTroUaTenu Harpy3Ku; -
pa3beIMHUTENH, OTAEIUTENN U KOPOTKO3aMbIKATEIH.
CunxpoHHBIE TeHepaTophl. Turibl, mapameTpbl. CUCTEMBI
oxnaxaeHusi. Cuctemsl Bo30yxaeHus. CUioBbie
Tparcopmaropsl. Tumsl, mapamerpsl. CUCTEMBI
oxnaxaeHusi. ABrorpancopmaropsl. Pexxumbr padoter AT.
TennoBoii pexum TpancGopMaTopoB. TpeboBaHHS K cXeMaM
PVY. Cxemsl PY pagnanbHOro Tuma: cXeMbl ¢ OJHOU U ¢
JIBYMsI cuCcTeMaM# COOpHBIX MIHH. CXeMBbI KOJBIIEBOTO THIIA.
YHpOILIEHHBIE CXEMBI.

18.

OCHOBBI JIEKTPOOE30MACHOCTH

18.

OcHOBBI
AIEKTPOOE30MaCHOCTH

TexHHKa 0€30MaCHOCTH KaK KOMIUIEKC MEp U MEPOTIPHUSTHH,
obecrneunBaronnii 6€30MacHOCTh padoT B
ANEKTPOyCTaHOBKAX. OMAaCHOCTh MOPAXKEHUS FJIEKTPUUECKUM
TOKOM. MexaHu3Mbl ICHCTBUS DJIEKTPUUECKOr0 TOKA HA
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OpraHu3M 4YesioBeKa. BiMsHue nocTOSHHOr0, IEPEMEHHOTO U
TOKOB BBICOKOM 4acTOThI. HyBCTBUTEIBHOCTh OPraHU3Ma
YeJI0BeKa K JEHCTBHUIO 3JIeKTpuueckoro Toka. [loporu
4yBCTBUTEIbHOCTH, HEOTIYCKAIOIINNA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TexHuku 0e30macHOCTH oTpeduTesei
ANEKTpO3HEeprun. DnekrTpoyctaHoBku 10 1000 BOIbT,
anekTpoyctaHoBkH Bbilie 1000 BoabT. ['pyninsl o
AIIEKTPOOE30MIaCHOCTH MIEPCOHANA, 00CITYKUBAIOIIETO
ANEKTPOYCTAaHOBKH. [[efCTBYIOIINE IEKTPOYCTAHOBKH.
[TopaxeHnue yenoBeka neKTpuyeckuM TokoM. ITytu Toka
yepe3 Telo yenoBeka. OTHOBPEMEHHOE TPUKOCHOBEHUE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPABMbI, TPABMBI,
CBSI3aHHBIE C MIOPAKEHUEM YEJIOBEKA SJIEKTPUUYECKUM TOKOM.
@daxTOophl, BIAUIIOLINE Ha COTPOTHUBIIEHUE TEJIa YEIOBEKa.
Hanpsixenue npukocHoBenus. [llaropoe HanpsokeHue.
BozneiicTBue 37€KTpHUUecKOro moJjisi Ha OpraHu3M YeJloBeKa.
[IpaBuna okazaHus NepBOM MOMOIIM MOCTPAAaBUIEMY OT
ANEKTPUYECKOro Toka. MickyccTBeHHOE nibixanue. Henpsimon
Maccax cepaua. OcBoOOXIeHUE MTOCTPAJABIIETO OT
JIEHCTBHSI DJIEKTPAYECKOro ToKa. [IpuHsATHE Mep pOTUB
naaenus. [IpuBneuenue k cedbe BHumManus. Kareropuu
MOMEILEHUH 10 OMACHOCTU MOPAXKEHUS SJEKTPUUECKUM
tokoM. Kateropuu pabot B anekTpoyctaHoBkax. Hapsn.
Pacnopsxenue. Oprann3aliuOHHO-TEXHUUECKHE
MEpONPUATHS 10 0OecrieueHHI0 0€30MacHOro MPOBEIECHUS
paboT B 3JIEKTpOyCTaHOBKaX. JInIa, OTBETCTBEHHBIE 3
Oe3omacHoe MpoBeieHNE paboT B AIEKTPOYCTAaHOBKAX.
Opranuzanus padot o Hapsay. Jomyck Opuraasr k padoTe.
[IpoBepka orcyrcTBUs HanpskeHus. [lopsaok HanoxeHus
MEPEHOCHBIX 3a3€MJICHUI. Y CTPOMCTBO 3a3€MIICHUM.
DnexTpo3aluTHbIE cpeAcTBa. OCHOBHBIE MIEKTPO3ALIUTHBIE
cpencTBa. JlonoIHUTENbHBIE 3IEKTPO3aIUTHBIE CPECTBA.
Hcnonp30BaHuE 3JIEKTPO3AIIUTHBIX CPEIACTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoabT. [lnakaTer u
3HAKHU. DJIEKTPOUHCTPYMEHT. J[BOliHas U30sLus
anekTpouHcTpymeHTa. [IpaBuia 6e3omacHoi paboThI.
WcTtouHnKy MUTaHus dIEeKTPOMHCTpyMeHTa. McnibiTanue
U30JISIIUU, TPEOOBaHUS K U30JIALUU. 3a3eMJICHUE 1
3aHYyJIEHHE, TPEXMOICHBIE BUIKU. THUIIBI IpeaOXpaHUTENEH.
IIpaBuna 3aMeHbl TpenoxpanuTesen. JlecTHupl,
YCTpOKMCTBO, paboTa, ucnbiTanusd. Pabota Ha BbIcOTE,
MOCTKH, ITOAMOCTBS, Jieca. bezonacHble pacCTOAHUS ISt
Pa3IMYHBIX KJIACCOB HAIPSKEHUSI.
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19.

9JI€KTpOMeXaHI/IKa

19.

9JI€KTpOMeXaHI/IKa

DnekTpuueckue MamuHbl. Tpancopmatopsl. Pexxumbl
paboThI AEKTPUUECKUX Ma-IIHH (JABUraTENb, TOPMO3,
IeHepaTop); NpeoOpa30BaHNUE SHEPTUU B ITUX PEXKHUMAX.
KoHcTpykuust 1 mpuHIMT IEHCTBHS TpaHchopMaTopa.
PaboTa TpanchopmaTopa npu X0JI0CTOM X0J€ U O[T
Harpy3ko# (koa¢puirenT Tpaacopmarii, OCHOBHbIE
ypaBHeHMs1). OCHOBHbIE YPaBHEHUS U CX€-Mbl 3aMEILEHUS
Tpancpopmaropa. HomuHansHOE HanpspkeHHe KOPOTKOTO
3aMBbIKaHUs, €ero BbI-00p. ONBITHOE OIpe/iesIeHUe
[IapaMEeTPOB CXEMbI 3aMEILEHUS 110 PE3yIbTaTaM OIBITOB
XOJIOCTOT'O X0/1a ¥ KOPOTKOIro 3aMblKaHus. VI3MeHeHne
HaNpsDKEHUs TpaHCPOpMaTopa MpH U3MEHEHHH €T0
Harpy3ku. CriocoObl ¥ CXeMbl PEryIMPOBAHUS HANPSKEHUS
TparcpopmaTtopa. CXeMbl U IpyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas padota. HecummeTpuuHas Harpyska.
Asrotpanchopmatop. Pabora Tpanchopmaropa B
HECUMMETPUYHBIX U NIEPEXOIHBIX IIpoueccax. ACUHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHLAIL JE€HCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenéuusie u
COCPEIOTOUYCHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KPYrOBOT'0 Bpa-IIaloIEerocs mnos B Tpex@a3Hbix 00MOTKAX.
Psan cunxponubix ckopocteil. [IpuBeaenue padouero
npoliecca aCHHXPOHHOM MainHbl (AM) k pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIC YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTpsl cxemsl
3amernennst AM, ux GU3NIECKUi CMBICII.
DJEKTPOMarHUTHBIM MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTHKU.
Ycnosus ycroituuBoii pabotel AZl. TpebGoBaHMsI K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyulieHue mycKoBbIX
cBoiictB AJl. CriocoOsl peryaMpoBaHus CKOPOCTH.
CunxpoHHbIe MaMHbl. KOHCTpYKIIMS ¥ TPUHLINIT AEHCTBHS
CUHXPOHHOM MallliHbl. MarHUTHOE MOJIE CHHXPOHHOIO
rerepatopa (CI') npu Harpy3ke. Peakius sikopst. OcHOBHbIE
YPaBHEHHUS U BEKTOPHBIE TUAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). ITapametpsr CI' B ycTaHOBHUBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKHN aBTOHOMHOTrO CI'.
[Tapamnensuas padora CI' ¢ ceThlo, CIIOCOOBI U yCIIOBHUS
CUHXPOHM3ALMH. Y PaBHEHUSI 3JIEKTPOMArHUTHON MOIIIHOCTH
U MOMEHTA. YTI0oBbIe XapakTepuctuku CM, cratnueckas
ycroitunBocTh. U-00pa3Hble XapaKTepPUCTUKU

20.

Peneitnas 3anura 1 aBToMaTu3anus 3JIEKTPOIHEPreTUUECKUX CUCTEM




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Peneiinas 3amura u
aBTOMAaTH3alMs
AIEKTPOIHEPTETUICCKUX
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. BUabl
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()a3HOT0 3aMbIKAHHSI 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 HANPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amura co CTyleHYaTOU
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
HanpasJIeHUsI MOIHOCTU. TOKOBast HalpaBJIEHHAs 3alIUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3amuTa HyJ€BOU nocienoBareabHocTu. TokoBas
3amuTa 00paTHOM MOCIE0BATEILHOCTH. 3a0UHas 3alUTa
JIUHUN dnekTponepenadn. [TpuHumn neiictsus, mapaMmeTpsl
cpabatsiBanusl. [IpogonpHas auddepennnanbHas TOKOBas
3alIuTa, IPUHLIKI AEHCTBHS, TapaMeTphl CpabaThIBaHMUS.
[TpononpHas auddepenHtnanpHas TOKOBAs 3aIlUTa JTUHUAN.
Juddepenumansao-daszHas 3ammra muHun. [lonepeunas
muddepeHManbHas TOKOBas 3aluTa, MPUHIIUIT JeHCTBYS,
cpabarteiBanus. [lonepeunas nuddepenunanbHas TOKOBas
HaIpapJI€Ha 3allliTa NapauIeIbHbIX JTUHUM.
ABTOMaTHuecKoe noBTopHoe BkiItoueHue (AlIB).
Haznauenue AIIB, TpeGoBanus, npenbssisembie K AIIB.
B03MOXHOCTH YCKOPEHHMSI IENCTBUS 3aLUTHI IPU HAINYUU
AIIB. [ToBpexxaeHus: 1 HeHOpMaJlbHbIE PEKUMBI PaOOTHI
Tpancpopmaropa. TpeOoBanus, IpeabIBIsEMbIE K pelIeiHON




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

3ammuTe TpaHcopmaropa. OCHOBHBIC U PE3EPBHbBIC 3aAIUTHI
Tparcdopmaropa.

AnHoOTamu paboyux MporpaMM AUCHUIUINH (MOYJICH) IpeACTaBICHbI B PHIOKeHHH b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nndopmanus o0 mOpakTHUYECKOW TMOATOTOBKE B CTPYKTYpEe  JOIMOJHUTEIBHON
00pa30BaTeNbHON MPOTrPaMMEI TPEACTABIICHA B TIPHUIIOKEHUE B.

B pamkax y4yeOHOro IulaHa JONOJIHUTENbHOM 0Opa3oBaTEeNbHOM  MPOrpaMMbl
UCHOJb3YIOTCS TPAJUIMOHHbIE O0pa30BaTEIbHbIC TEXHOJOIMM, a TaKXe HHTEPAaKTHBHbIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Tabnuua 5
XapakTepucTrKa 00pa3oBaTeIbHON TEXHOJIOTUU
HanmenoBanue Kparkas xapakrepucruka
PacuerHo-Tpaduueckas KypcoBas paboTa 110 npoeKTUpOBaHUIO INIABHOI CXEMBI
pabota UIEKTPUUECKUX COECAMHEHUH MEKTPOCTaHIMHU (TTOICTaHIIUN)
UCXOJS U3 33JJaHHBIX YCIIOBUN U PEKUMOB pabOThI
Huckyccns Jluckyccns Mo TeMaTuKaM JUCLUIUIMH IPOrPaMMBI
poheCCUOHAIBHON MTEPENOATOTOBKU
Pemenue 3amau Pemenue npoduiabHbBIX 33124 110 TEMaTHKe
COOTBETCTBYIOILIETO MTpeIMETa
PacuetHoe 3ananue BrinosiHeHne pacyeTHBIX 3aJaHUM 110 TEMATUKE
COOTBETCTBYIOILIETO MTpeIMETa

5. OOEHOYHBIE U METOAUYECKUE MATEPHAJIBI 111 KOHTPOJIA
OCBOEHMSA PE3YJIBTATOB OBYYEHUSA

5.1. Tekymuii KOHTPOJIb

Texkymuil KOHTPOJIb IPOBOJUTCS B COOTBETCTBHUU C XAPAKTEPUCTHKAMU KOHTPOJIBHBIX
3agaHuii U npenactasieH B Tabnure 1 npunoxxenus I

5.2. [IpomekyTOYHAS aTTeCTALMS

[TpomMexyTodHas aTTecTalys Mo MporpaMMe MpoBOIUTCS B (hopme 3auera, IK3aMEeHa UITU
OoT4yeTa O CTWKHPOBKE B COOTBETCTBMU C YYEOHBIM TUTAHOM. XAapaKTEPHUCTHKA 3aJaHui
npenacrasieHa B Tabmuie 2 npunoxkenus I

5.3. UTtorosasi arrecranus




WtoroBass arrecrauusi 1O MporpamMme MpOBOAUTCS B (GopMmMe  -umozoeas
ammecmayuonnas paboma. XapaKTepUCTHKa 3alaHui mpezacTaBieHa Tabnune 3 mpHiioKeHus
I.

5.4. He3aBUCHMMBIH KOHTPOJIb Ka4yecTBA 00yUYeHUst
[Topsimok  HE3aBUCHMOW  OIICHKM KauecTBa JOMOJHUTEIBHOW  0Opa3oBaTEIbHOMN
[IPOrpaMMBbI MPEACTaBIEH B IpUIoKeHuu [

6. OPTAHUBAIIMOHHO-NIEJAT'OI'MYECKHUE YCJIOBUSA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYecKOe M HHGOPMALIMOHHOE O0ecriedeHue
a) mutepatypa HTb MOU:

1. ABTOMaTu3anusa AWUCIETYEPCKOTO ympaBlieHUs B anekTposnepreruke / Pen. HO. H.
Pynenko, B. A. CemenoB . — M. : U3a-Bo MOU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00 .

2. ABromaru3anus JEKTPOIHEPIeTUYECKUX CUCTEM : YueOHoe rmocobue uisi By30B IO
CHEIHAIbHOCTH " ABTOMaTHYECKOE yIpaBJeHHE AIIEKTPOIHEPTETUUECKUMU
cucremamu'","DnerposHepreruueckue cucreMsl u cetu" / O. I1. Anekcees, u ap. ; Pen. B. IL
Mopo3kuH . — M. : DHeproaromusaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .

3. ABTOMaTHKa 3JEKTPOIHEPreTHUUECKUX CUCTEM : YdeOHoe mocobue JIsi BY30B IIO
CHeNUaIbHOCTH "ABTOMATH3AIMS MPOU3BOJICTBA U pacmpenenacHus snekrpodneprun’ / Pen. B.
JI. Kosuc, H. 1. OBuapenko . — M. : DHeprousaar, 1981 . — 480 c.

4. becnanos, B. . DnekTpuueckue MalIMHbI | yY€OHHUK Ui BY30B IO HalpaBICHHUIO
"OnexkTposHepretuka u snekrporexuuka" / B. S. becnmamos, H. ®. Korenenenm . — 4-e
m3a.,nepepad. u jgon . — M. : Akamemus, 2013 . — 320 c. — (Bricmiee mpodeccuonampHoe
obpa3oBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .

5. BenukoB, B. A. IlepexoHble 3JIEKTPOMEXaHUYECKHE IPOLECCHl B JIEKTPUUYECKHUX
cucTeMax : y4eOHUK IS DJIEKTPOIHEPTeTHUECKUX CHelnaIbHOCTel By30B / B. A. Benukos . — 2-
e u3a., nepepad. u gon . — M. : Beicias mkona, 1970 . — 472 c.

6. Bonbnek, A. 1. Dnexktpuueckue mamvHbl. BBeeHUe B 31€KTpOMEXaHUKY. MallluHbl
MOCTOSSHHOTO TOKa W TpaHchopMmaTtopsl : YU4eOHUK [UIsi BY30B 10 HAIMpPaBICHUIO
"DJIEeKTPOTEXHUKA, IEKTPOMEXaHUKA U AJIEKTpoTexHoysornu" u "DnekrposHepretuka" / A. H.



Bonbaek, B. B. ITonos . — CII6. : TTurep, 2007 . — 320 c. — (Yuebnuk ais By30B) . - ISBN 5-469-
01380-4 .

7. Wpenpuuk, B. WM. Dnexkrpuueckue CUCTEMBI M CeTH : Y4YEOHUK JUIA
JIEKTpOIHEpreTudecKux crnenuansaocredt / B. Y. Unenpuuk . — 2-e u3f., crep., nepemney. ¢ u3f.
1989 r. — M. : Anbsnc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .

8. KosunoBa, M. A. KopoTkue 3aMbIKaHHsI B 3JEKTPOYCTAHOBKAaX MEPEMEHHOrO0 TOKa
HarnpspbkeHueM cBbitie 1 kB : yueObHoe mocobue nmo aucuurinHe "Toku KOPOTKOTO 3aMbIKaHHS"
no HarpasieHuio 13.03.02 "OnekrposHepreruka u snekrporexnuka” / M. A. Kosunosa, Har.
uccnen. yu-t "MOU" (HUY"MBU") . — M. : U3a-Bo MDOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=10708;

9. KopoTkue 3aMbIKaHHS U HECHUMMETPHUYHBIC PEKUMBI IJIEKTPOYCTAHOBOK : y4eOHOE
nocobue A BY30B IO CHEHUAIBHOCTAM "DnekTpuyeckue craHmuu', "DiekTpocHadxeHue"
Hanpasienus "Onektposnepreruka” / W. I1. Kproukos, B. A. Crapmmnos, O. I1. I'yces, M. B.
[Tupatopos . — M. : U3parensckuit njom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .

10. Jloktuonos, C. B. Dnexkrposneprernueckue cucreMmbl. KoOHCIIEKT Jiekuuii : yueOHoe
nmocobue Mo Kypcy "DIEKTPOIHEPTreTUYECKUE CHCTEMBI" 10 Tpopuiaro "DIeKTpuyecKue
cTaHuuu" HampasieHus "DnekTposHepretuka u snekrporexHuka' / C. B. Jloktuonos, C. B.
Hlynsxenko, Ham. uccnen. ya-tr "MOU" . — M. : U3x-Bo MOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=5704;

11. Metoasl pacyera YCTAaHOBUBIIMXCS PEXKHMOB 3JEKTPUUYECKHUX ceTel : yueOHoe
nmocobue 1O HampaBieHUIO "DJIEKTPOIHEPreTHKAa U  JJIEKTPOTEXHUKA"' 1O  Kypcam
"OnexTposnepreruyeckue cucreMsl” u "JlanpHue snextponepenaun CBH" / O. B. [Iuuuna, C. B.
Jloktnonos, A. H. lllapos, C. B. Hlynexenko, Hau. uccnen. ya-t "MOU" (HUY"MBU") . — M.
: U3n-Bo MOU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=10710;

12. OBuapenko, H. . ABTomaTnka SHEprocucTeM : yueOHHK JUIsl By30B 110 HAIIPABICHUIO
"Onexrposnepreruka” / H. U. OBuapenko ; Pex. A. @. [IpskoB . — 3-¢ m3x., ucnp . — M. :
Mzpatensckuii ;oM MDOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=5283,;



13. OcHOBBI COBPEMEHHOW PHEPTETHKH : B 2 T. : YUEOHHK JUIs BY30B 10 HAIIPaBICHHUIM
"Tennmosnepreruka", "DnekTposnepreruka’, "DHepromammHoctpoeHue" / OO6mi. pen. E. B.
AwmerucrtoB . — 5-e¢ m3a., crep . — M. : Usnarensckuit nom MOU, 2010 . - ISBN 978-5-383-
00501-9 .

14. IlpaBuna ycTpoiCTBa 3JIEKTPOYCTAaHOBOK . — /-€ u3x . — M. : Omera-JI, 2006 . — 268 c.
— (besomacHocTh 1 oxpana Tpyzaa) . - ISBN 5-365-00299-7 .

15. PacueT KOpPOTKHX 3aMBIKaHUH U BBIOOP 3JIEKTPOOOOPYAOBAaHUS : ydeOHOE Mmocodue
JUISL By30B 110 CIIEUAIBHOCTAM "DJeKTpUuecKrue cTanuuu", "DIeKTPOIHEPreTUIECKUE CUCTEMBI
u cetu", "DnexTpocHabxkenue", "PeneiiHas 3ammTa ¥ aBTOMaTHU3alMs dIEKTPOIHEPTreTHUECKIX
cucreM" HanpaBienus "Dnextposnepreruxa" / U. I1. Kproukos, u np. — M. : AKAAEMUS, 2005
.—416 c. — (Briciee mpodeccuonanbHoe odbpazoBanue) . - ISBN 5-7695-1998-3 .

16. CipaBOYHUK 1O MPOEKTUPOBAHHIO dJekTpuueckux cereit / U. I'. Kapanersn, [u ap.] ;
pen. J. JI. ®aitbucoBuy . — 4-¢ uzm., nepepad. u gon . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .

17. ®denoceeB, A. M. PeneiiHas 3amura 3JIEKTPOIHEPreTUUECKUX cHUCTeM: PerneiiHas
3amuTa cered : YyeOHOoe mocoOuWe Il BY30B IO CIEUUATbHOCTH "ABTOMaTH3aIUs
MIPOU3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. @enocee, M. A. denoceeB . — 2-¢
u3 . nepepad. u gon . — M. : DHeproaromusnat, 1984 . — 520 c.

18. YUepHnoOposos, H. B. Pernelinas 3amura 3HepreTH4eckux cUCTeM : YuyeOHoe rnocodue
JUIsl PHEPTETUUECKUX CHEeIMaIbHOCTEH CpeAHUX NpodeccHoHAbHBIX yueOHbIX 3aBeneHuii / H. B.
YepuoOpoBos, B. A. CemeHoB . — M. : Dreproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
:70.00 .

19. [lIBenos, I'. B. DxoHOMHUUYECKHE PEKUMBI JICKTPHUUECKUX CETEH : ydeOHoe mocobue
0 KypcaM "OJIEKTPUYECKHE CETH AIEKTPONUTAIOIMUX cUCTEM" M "DJIEKTPOIHEPreTHUUECKUE
cUCTeMBbI M ceTu" mo HampasiieHuto "OnektposHepreruka" / I'. B. IlIseno, Mock. sHepr. HH-T
(MBU TY) . — M. : U3natensckuii jom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .

20. IHynexkenko, C. B. AJroput™Mbl aBTOMAaTU3HPOBAHHBIX pPAaCYETOB CHUCTEM
ANEeKTpocHaOXkeHUs : ydeOHoe mocodue mo Kypey "ANropuTMbl aBTOMAaTU3UPOBAHHBIX PACYETOB
cHcTeM aJleKTpocHaOxkeHus" o HanpasieHuto "Onekrposnepreruka” / C. B. Lllynexenko, Harr.
uccnen. yu-t "MDU" . — M. : Uzn-Bo MOU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=7693.



6) murepatypa ObC u B/I;

1. bonoroa B.B. , Poranes H.JI. , 3yOkoBa A.I. - "DxkoHOMHKa 3HEpPreTuku’,
NznarensctBo: "U3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmkoB, M. 0. Cubuxun, 0. [I. Cubukun- "DiexrpocHaOkeHUE
IIPOMBIIIJIEHHBIX MpeAnpuaTuil u ycraHoBok", W3parenscrBo: "upexr-Meaua", Mocksa,
bepnun, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. B. ®. Kamuaun, A. B. Kob6eneB, C. B. Koueprun- "HanéxuHocTb cuctem
anekTpocHabxenus'",  M3marenbcTBo: "TamMOOBCKHMII ~ TOCYZapCTBEHHBIM  TEXHHUYECKUU
yauBepcutet (TI'TY)", Tam6o08, 2011 - (81 c.)
https://biblioclub.ru/index.php?page=book&id=277978;

4. I'epacumoBa B.I'.- "Onekrporexunueckuii cnpaBounuk: B 4 1. T. 3. IIpousBoactso,
nepesiaya u pacrpeaeneHue snexkrpuueckoi aneprun”, Msgarenscrso: "M3OUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

5. XKykoB B.B.- "Dnexkrtpuueckas 4YacTh OJJIEKTPOCTAHLUUNA C Ta30TypOMHHBIMU H
napora3oBbsiMH ycTaHoBKamu'', 3narensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

6. KonmparbeBa O.E.- "OcHOBbI OXpaHbl Tpyla U TEXHUKH O€30MACHOCTH B
anekTpoycraHoBkax'", M3narensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

7. HaceipoB P.P.- "Vrpasnenue kauecTBoM anekTposneprun”, M3narenscteo: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8. O. I'. 3axapos- "HaznexxHocTh LU(POBBIX YCTPOUCTB peneitHoi 3amuThl. [Tokasaremn.
Tpebosanus. Ouenku", U3narensctso: "Uudppa-Unxenepusa”, Mocksa, 2014 - (128 c.)
https://biblioclub.ru/index.php?page=book&id=234786;

9. Iloramo JI. A.- "Teopernueckue OCHOBBI BJIEKTPOTEXHHUKHU: KpaTKuii Kypc',
MznarensctBo: "Jlans", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

10. CokonoBa M.B.- "Dnekrpoduznyeckre OCHOBBI TEXHUKH BBICOKUX HAIpsLKEHHM'",
HznparenncrBo: "MBU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

11. IIeemoB I'.B.- '"['opoackue pacnpenenuTeNbHble AJIEKTPUYECKUE CETH',
UznarenscrBo: "MOUN", Mocksa, 2017



https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. HIsenoB I'.B.- "DnexrpocHaOkeHHE TOPOJOB: 3JIEKTPONOTPEOTICHHE, PAaCUCTHBIC
HarpyskH, pacupenenutensusie cetu', M3garenscrso: "MDU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyemsie ObC:

6.2. KagpoBoe o0ecrieueHue

JUia peanu3zauuy  JONOJHUTEIBHOW 00pa30BaTENIbHOM MpOrpamMMmbl ITPHUBIIEKAOTCS
MPEnoaaBaTeNId U3 YKCJIa MITAaTHBIX Hay4dHO-Tiegarorndeckux padotaukoB ®I'bOY BO «HUY
«MBOW» wu nuuma, npeacraButenu paboronmartencii wiam  oObenMHEHHM paboronmaTeneii.
Nudopmanus o kaapoBoM oOECHeUeHUU OMOTHUTEIBHOM 00pa30BaTeIbHONW MPOTrpamMMbl
IIpeACTaBJIeHa B IPHIOKeHUH /1.

CBenmeHuss O  PYKOBOAWUTEJNE  JOMOJHUTEIBHOW  0Opa3oBATENbHOM  MPOrPaMMBI
IpesicTaBjIeHbl B puioxenue E.

6.3. ®uHaHcoBOe o0ecreueHue

Ilnan pacxomoB W  pacyer OOOCHOBaHHMS CTOMMOCTH IO  JOIOJHHTEIBHON
00pa30BaTeNbHOM MPOrpaMMe MPEICTaBICHBI B puiiokeHue XK.

duHaHCHPOBAHUE MPOTPAMMbl OCYIIECTBISICTCS 33 CUET JIMYHBIX CPEICTB CIyliaresieu
WM 3aKa3YUKOB, 10 HAMPABICHHUIO KOTOPHIX IMPOBOAMTCS OOydeHHe. B kauecTBe 3akazumka
MOTYT BBICTyHaTh paboTOAaTenu, yHHUBEPCUTETHl (B ToM uymcie MOMU), rocymapcTBEeHHBIE
CTPYKTYPBI U TPOYHME YIACTHUKH 00pa30BATEIIHFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

MarepHuaabHO-TEXHUUECKUE YCIIOBHUS pead3aluu JONOJHUTEIbHON 00pa3zoBaTeIbHOM
IporpaMMsl npezactasieHsl B [Ipunoxennn 3.

Kanennapueiii rpaguk ydeOHOro mporiecca pazpabaThiBaeTCsl ¢ yuyeToM TpeOOBaHHMM K
KauecTBYy OCBOEHMs U 1o 3ampocam oOyudaromuxcsi (IIpunoxenue WN). Pacnucanue 3anaruit
pa3pabaTbIBaeTCs Ha KAKAYIO pealli3yeMylo IporpamMmy.

JIMCT U3BMEHEHU (AKTYAJIM3ALIAN)

Ne i/ Coz[epxcaHI/Ie HU3MCHCHUA (aKTyaJ'H/I3aI_II/II/I) I[aTa YTBCPKIACHUS U3MEHEHHUHU
1 ITporpamma yTBepkIeHa 06.09.2022
2 AKTyanu3upoBaH y4eOHbIN IIaH 26.09.2022
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

PYKOBOHHTGHB o CeegeHua o Bnagensue L3N MK H H
O6pa30BaTeHLHOI/I Bnageneu Koeanee [.W. o
HporpaMMBI Waentudmkatop R09bc37b9-KovalevDmI-bf54cea? KOBaﬂeB
(IOKHOCTB, y4EHast CTENIEHb, yYEHOe (moanuce) (pacumdpoBka

3BaHHUE) TIO/IIIACH)



