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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ilean: .IOArOTOBKA CHELUAIMCTOB IIyTeM (OPMHPOBAHUS HOBBIX HPO(ECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIs AEATENbHOCTH B cdepe «IIeKTpOIHEpreTuKa M
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 cocraBjieHa B COOTBETCTBHH:

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM  BBICIIETO
oOpa3oBaHus MO HampaBieHHIO MoAroToBkH 13.03.02 DiexTposHepreTHKa U ANEKTPOTEXHUKA,
YTBEp)KJIECHHBIM 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», YTBEPXKJCHHBIM IPHUKA30M MHUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBeHb KBanu(puKauuu 6.

- ¢ [IpodeccuonansupiM crangaptoMm 20.003 «PaboTHHK MO 3KCIUTyaTalluu YCTPONCTB U
KOMILIEKCOB penerHoM 3aIHATHI 31 aBTOMATUKHU TUAPOATIEKTPOCTAHIUIA /
TUAPOAKKYMYJIUPYIOIIMUX 3IEKTPOCTAHILINI, YTBEPKICHHbIM IpukazoM Muntpyzaa 18.03.2021
r. Ne 132n, 3apeructpupoBanHbiM B Muntocte Poccum 30.04.2021 r. Ne 63325, ypoBeHb
KBaTMUKAIIK 7.

- ¢ [IpodeccuonanbubiM crangaprom 20.034 «PaGoTHUK 1O 0OCIIY’)KMUBaHUIO U PEMOHTY
00Opy/lOBaHUsl pENEeHON 3allUThl U aBTOMATHKH SJCKTPUUECKUX CETei», YTBEP>KICHHBIM
npukazoM Muntpyna 29.06.2017 r. Ne 524H, 3apeructpupoBaHHbIM B Muniocte Poccuu
29.08.2017 r. Ne 48011, ypoBens kBanupukanuu 6.

- ¢ Ilpodeccuonanpubim  cranmaptom 20.041  «PaboTHUK TIO  OMEpaTUBHO-
TEXHOJIOTMYECKOMY VYIPABICHUIO B DJJIEKTPUYECKHUX CETAX», YTBEPXKACHHBIM IPUKa30M
Muntpyna 14.05.2019 r. Ne 3271, 3apeructpupoBanHbiM B Muntocte Poccun 16.07.2019 r. Ne
55292, ypoBeHb KBaUpUKAILIH 6.

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

Pexum 3aHATHH:

Pacniucanme 3aHATHI 1O JTOMOJHUTENBHOM 00pa3oBaTENbHON MpPOrpaMMe MOXKET
yCTaHaBJIMBAThHCS B 3aBUCUMOCTH OT Habopa B rpymmbl. KOHKpeTHbIe 1aThl MPOBEACHUS 3aHATHIHA
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHe 00pa30BaTeNbHBIX yCIyr. JlaHHbIE pacliucaHus XpaHsITCs
B DJIEKTPOHHON CHCTEME ydeTa XoJla peajiu3allii MporpamMmbl npu ee Hanmuuuu. [lpu mobGom
rpaduke 3aHATHI yueOHas Harpy3ka ycraHaBiuBaercsi He Oosiee 40 4acoB B HEJEINIO, BKIIIOYAs
BCE BHJIbI ayTUTOPHOMN U BHEAYAUTOPHOU (CAaMOCTOSATENLHON) yueOHOH paboThI ciymiaTess.

TpeGoBannst K YpPOBHIO NOATOTOBKH CJYIIATeJsl, HeOOXOAMMBIEe [Jisi OCBOCHUS
NPOrpamMMbl: JIMLA, >KEJAIOIIHNEe OCBOHUTH JIOMOJIHUTEIbHYIO O0pa30BaTEIbHYIO MpPOrpammy,
JIOJDKHBI UMETh WJIM MONy4aTh BhICIIEe WM cpeHee MpodeccuoHalbHoe oOpa3oBanue. Hanmnune



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

BoitaBaemMblii JOKYMEHT: TIPY YCIICITHOM IPOXOXKICHUHU TPOrPaMMBbI U CJJa4e HTOTOBOM
aTTecTalldd BBIJACTCS JUIUIOM O TPO(EeCCHOHATBHOW MEPErNOArOTOBKE YCTAHOBJICHHOTO
oOpasra.

Cpoxk n1eiicTBHSI HNTOTOBBIX JOKYMEHTOB

Cpok JeiCTBHUS UTOTOBBIX JOKYMEHTOB PErJIAMEHTHUPYETCS Ha OCHOBE MPABHII IO paboTe
C mepcoHaloM B cdepe NeATENbHOCTH HaHHOW MPOrpaMMBbl, YCTAHABIMBACTCS Ha OCHOBE
COJIEp>KaHUs IPOTPaMMBI U COCTABIISIET (B rojiaX): OECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprate OCBOEHHS IOMOTHHUTEIBHOH 00pa30BaTENIbHOW MPOTPaMMbl CITYIIATEINb
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.



[IpakTHKO-OpHEeHTH]

Tabnuua 2

DOBAHHBIC Tpe6OBaHI/Iﬂ K pE€3yjibTaTaM OCBOCHHUA IMTPOTrpaMMbI

TpynoBbsie QyHKIINU

TpeOGoBaHMsI K pe3yibTaTaM

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 1o OOCIyXHBaHUIO O0OpYIOBaHUS
MOJCTAaHLINMI JIEKTPUUECKUX CETEM.

BJIEKTPUYECKUX CETEU

YMeHnus:

CaMOCTOSATEIPHO TOJICP)KUBATh W IOBHIIIATH  YPOBEHB
po¢eCCHOHABHON KBATH(UKAIUH;

- 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 3KCILTyaTalliy yCTPOUCTB U KOMIUIEKCOB PENICHHOM 3alIUThI U
ABTOMATHUKH THAPOIICKTPOCTAHIINH / THAPOAKKYMYIUPYIONINX AICKTPOCTAHIIHIDY

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;

- JlokymeHTalibHOE O(OpMIIEHHE pPe3yIbTaTOB TEXHUYECKOIO
obcmyxuBanus P3A;

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




YMeHus:

- PabGotath C TEKCTOBBIMH pEAaKTOpPaMH, dSJICKTPOHHBIMH
Ta0JIMIIaMU, JIEKTPOHHOM IMOYTON Ha YPOBHE MOJIH30BATEIIS;

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

- IlpoBepsats BHemHUM BuJA 37eMeHTOB W 1ened P3A Ha
COOTBETCTBUE MPEAbSBISIEMBIM K HUIM TPEOOBaHUSM;

- YuTaTh NPUHIUIHAAIBGHBIE W MOHTAXHBIC SJIEKTPUUYECKHE
CXEMBI;

- CHUMATP MMOKa3aHUs U3MEPUTEILHBIX MPUOOPOB;

- 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;

- Teoperndyeckne OCHOBBI ~JJIGKTPOTEXHUKH 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;

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

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

- Knnaccudukanus pene, npuHIMI ASHCTBUS peie;

- [lopsinox odopmiienus cxem P3A;

- Haznauenwue, criocoObl MpUMEHEHUSI 1 OCHOBHBIE TEXHUYECKHE
XapaKTePUCTHUKU WHCTPYMEHTOB, MPOBEPOUYHOI ammapaTypsl U
npuOOpOB, MPUMEHSIEMBIX IPU MPOBEIECHUM TEXHUYECKOTO
oOciy>)xuBaHus ycTpoicTB P3A;

- MeToiuky TEXHMYECKOT0 00CIyKMBaHUsl anmnapatypsl P3A;

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

- Crioco0b! BBINOJHEHHUS 3aIIUT MPUCOSANHEHUIH;

- BapuanTts! ucnionaenust cxem nutanus P3A;

- BapuaHTbhl UCNONHEHMS, HA3HAUYEHUE U CXEMbl ONEPATUBHBIX
OJIOKMPOBOK 0€30MACHOCTH B PACTIPEICTUTEIBHBIX YCTPOUCTBAX;
- KoHCTpyKIMs M 3alIUTHBIE XapaKTEPUCTHUKU aBTOMATHYECKHX
BBIKJTIOYATENIEH;

- OOmue cBeleHUs O HA3HAUYEHUM  BCIIOMOIATENbHBIX,
obmecrannuonHbIX cucteM ' OC/TTADC;

- OcHoBHBIE TpeboBaHUs K P3A;

- OOmue noHATH O Ha3HaueHuH 1eneii P3A;

- Haznauenue yctpoiicts P3A;

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

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

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




20.034 «PaboOTHHK 1O 00CTYXKHUBAaHHUIO U PEMOHTY 000pYIOBaHUS PEICHHON 3alUTHI 1

ABTOMATHUKU SJICKTPUICCKHX ceTe»

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;

- IlpumeHATb  ceTeBblE  KOMIIBIOTEPHBIE  TEXHOJIOTHH,
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 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;

- 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 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.




20.041 «PabOTHUK 10 ONIEPATUBHO-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 33J1ay.

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 31eKmpoIHEP2eMUIeCKUx cucmemy CIylaTellb J0JKEeH ObITh TOTOB
K 0071acTH Mpo(ecCHOHANBHOM esITeIbHOCTH, 00bEKTaM U 3a/1auaM.

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

- 40 CkBO3HBIE BH/IbI NPOPECCUOHATBHOMN JESATENILHOCTH B IPOMBILIEHHOCTH (B cepax:
IIPOEKTUPOBAHMSI M DKCIUTyaTallud AJIEKTPOIHEPIETUYECKUX CHUCTEM, DJIEKTPOIHEPreTHUECKUX
KOMILIEKCOB, CUCTEM 3JIEKTPOCHA0KEHN S, aBTOMATU3allM U MEXaHU3AllUK TPOU3BO/ICTBA).

- 24 ATOMHas MPOMBIIUIEHHOCTH (B c(hepax: MPOEKTUPOBAHUS U HKCIUTyaTal[Ml OOBEKTOB
ANEKTPOIHEPIeTUKH; TEXHUYECKOr0 OOCTYXHBAaHUS U PEMOHTA DJIEKTPOMEXAHHMYECKOIO
o0opynoBaHus).

- 20 DnexTposHepreTuka (B chepe 3IeKTPOIHEPTETUKU U ITEKTPOTEXHUKH ).

- 16 CTpouTensCTBO U KUIHMITHO-KOMMYHAJIbHOE X034UCTBO (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.



- CHUCTEMbI 3JIEKTPOCHAOKEHHUS TOpOJIOB, MPOMBIIUICHHBIX MPEAIPUATHHA, CEIBCKOTO
XO035ICTBa, TPAHCIIOPTHBIX CUCTEM U UX OOBEKTOB.

- YCTQHOBKHU BBICOKOT'O HAIPSDKEHUS PA3IMYHOIO HAa3HAUEHUS, AIEKTPOM3O0JIALMOHHBIE
MaTepuasbl, KOHCTPYKIIUU U CPEACTBA UX TUATHOCTHKU.

- peneliHas 3almTa 1 aBTOMaTH3a1Us 3JIEKTPOIHEPTreTUUECKUX CUCTEM.

- SHEPreTUYECKHe YCTaHOBKH, AJIEKTPOCTAHLIMU M KOMIUIEKCHI Ha 0a3e BO30OHOBIISEMBIX
HWCTOYHUKOB SHEPTUH.

- OJJICKTPUYECKHE MAIIMHBI, TPAaHC(HOPMATOPHI, IIEKTPOMEXAHUYECKUE KOMIUIEKCHI M
CUCTEMBI, BKJIKOYasl UX YIIPABIECHUE U PETYIUPOBaHUE.

- DIIEKTpUYECKHE W  DJIEKTPOHHBIE  ammaparbl, KOMIUIEKCBI U  CHUCTEMBbI
NEKTPOMEXAHUYECKUX U JIEKTPOHHBIX allllapaToB, aBTOMAaTHUYECKHE YCTPOMCTBA M CUCTEMBI
yIpaBJICHUS IOTOKAMU SHEPTUU.

- BJIEKTPUYECKUI IPUBOJ] U aBTOMATHKA MEXAHU3MOB U TEXHOJOTUYECKUX KOMILIEKCOB.

- DJIEKTPUUYECKOE XO3AHUCTBO U CETH MPEANPUATUH, OPraHUu3aluN U YIPEKICHUN.

- AIIEKTPOOOOPYI0OBaHNE HIU3KOTO U BBICOKOTO HANPSHKEHUSI.

- METOJIbI U CPEJICTBA 3AIUTHI YeIOBEKa, MPOMBIIUIEHHBIX OOBEKTOB U CPebl OOUTaAHUS
OT aHTPOIOTEHHOTO BO3JICHCTBUS 3JIEKTPUUECKUX U MATHUTHBIX MOJIEH.

BEIMyCKHUK MpOrpamMMbl JIOJDKEH YMETh pemaTh NpodecCHOHANbHbBIE 3adauu 10 BUIAM
npodaAeaTenbHOCTH:
Koncmpyxmopckuii:
- [IpoexTupoBaHue cucTeM peseiiHON 3aIlUThl AEKTPOIHEPTETUUECKUX CETEH.
OKCnyamayuoHHblIL:
- OKCIUTyaTalysi CHCTEM PEJICHHON 3aIUThI JJIEKTPOIHEPTeTUYECKUX CETEH.

B pesynpraTe OCBOEHUs IOMOJHUTEIBLHOM 0Opa3oBaTeNbHOM NpPOrpaMMbl CIyILATENb
JOJDKEH  00JlafiaTh  CHOCOOHOCTSIMM K BBIIIOJIHEHMIO HOBOIO BHAA JIeSIT€IbHOCTH
COOTBETCTBYIOIIETO MPUCBAaEMON KBaJH(puKkauuu padoTHUK B cdepe 3JIEKTPOIHEPIreTHKH U
3JIEKTPOTEXHUKH.

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

3.1. TpynoeMKocTh IpOrpaMmMbl

TpynoeMKOCTh mporpamMmbl BKJIIOYash BCE BHJbl AayJIUTOPHON M BHEAyIUTOPHOU
(camocTOATENHHOM) pabOThI COCTABIISET:

- 20,6 3a4eTHBIX €IUHUII;

743 ax. u.

CrpykTypa nporpaMMbl C YKa3aHMEM HAUMEHOBAaHUS IUCLUIUIMH (MOAYJEH) M HX
TPYJOEMKOCTH IIpECTaBiIeHa B Tab. 3.

Y4eOHBI MJIaH JIOTONHUTENBHONH 00pa3oBaTeIbHONM MPOrpaMMBbl MPEACTABICH B
MIPUIIOKEHNE A., BISAIOINNCSI HEOTHEMIIEMOM YaCThIO MPOIPAMMBI.

Tabnuua 3
CTpyKTypa mporpaMMbl ¥ OPMBI aTTeCTAIUN

| Ne | HanmeHnoBanue | m| KonTakTHas pabora, ak. 4 | © | © | Popma aTTecTalH
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1 Teopernueckue 4
OCHOBBI 4 8| 6 2|36 DK3aMeH
INEKTPOTEXHUKH
1.1. | Teoperudeckue Peen
4
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
pen 3
pacrpezenenue 6 8|6 2 | 28 Dk3amen
JIEKTPOIHEPTUH
5.1. | [epenaua u Pewen
3
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 3amad
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 nporpaMmmsl (padouue mporpaMmMbl JMCHHUILJIMH (Moay 1ei)
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- AIIEKTPOIHEPIUU - HHCTPYMEHT MOBbIIIEHUS 3 (PEKTUBHOCTU

HU3MCPUTCIIbHBIC CUCTCMBI rnponecca Npon3BoACTBA, ICpeaavu, paCupCACICHUA U




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

KOMMEpPYECKOT0 y4yeTa
AIIEKTPOIHEPTUU

notpebiieHus aekTposnepruu. Llenu u 3agauu, penraemblie
cucrteMoy. I IpuHIIUIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYD. Tpebosanus k cucreme ACKYD, npasuia ydyera
AJIEKTPO3HEPIUU U MolHocTu. [IpaBuna yuera
ANEKTPUYECKOMN 3Hepruu. TUIIOBbIE TEXHUYECKUE
TpeOOBaHUS K CPEACTBAM aBTOMATHU3aLMU KOHTPOJIA U y4eTa
anekTposHepruu u MouHoctu 11t ACKYD sneprocucrem.
CocraB u TpeboBaHus K KOHCTpyKUuu. [lokazaTenn
HazHayeHus. TpeOoBaHUS MO MUTAHUIO, IPOTPAMMHOMY
00ecnevyeHnIo, 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.
TpeOGoBaHMs K YCTAaHOBKE CPEICTB KOMMEPUYECKOTO U
TEXHUUYECKoro yuera. Llenu ydera ajiekTposHepruu.
®yukuuu u 3anaun AUMCKYD npennpusituii ceren.
3agaun AUMC KYD ObITOBBIX OTpeOUTENCH. DTaIbI
CO3J1aHUs U BBOJIa B 3KcIutyaTanuio cucreMbl ACKYD.
[TpenmpoekTHOE 0OCIenOBaHkE TpeanpusaTus. Paspaborka
TEXHUYECKOT0 3a/1aHusl. MogepHHU3alus U3MEPUTEIbHbBIX
KOMIUIEKCOB. TexHopabouee NpoeKTUPOBaHUE
MH(POPMALMOHHO-U3MEPUTEIBHOTO U HH(POPMALIMOHHO-
BBIUHCIUTEILHOTO KOMIUIEKCOB. PazpaboTka J10KyMEHTOB 1O
METpOJIOTHUecKOMY obecrieuenuto. Komruiekrarus.
CrpoutenbHO-MOHTa)KHBIE PaOOTHI. [lyckoHananouHbIe
paboThl. OnbITHAS SKCIUTyaTalus. Y TBEpKIEeHUE TUIIA
CpEJICTBA U3MEPEHMSI U aTTECTALIUS METOIUKH BBITTOJIHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBUE TEXHUUECKUX
TpeOoBaHUl 00bEIMHEHHOTO phIHKA SHepruu. [lepenaua
aBTOMAaTH3UPOBaHHOM HH(OPMAIMOHHO-U3MEPUTETHLHON
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.
CrpykTrypa u coctaB u3meputenbHoro kommiekca ACKYD
N3meputenbupiii kKanal. TpancdopMaTopsl TOKa,
TpaHc(hOopMaTOpbl HANPSKEHHSI, BTOPUYHBIE [IENH, CYUSTUUKU
ANEKTPUYECKOMN SHEPruu. BiusHue 31eMeHTOB Ha
METPOJIOTMUECKHUE XapAaKTEPUCTUKN U3MEPEHUI.
WNupopmannonuslit kanan. Opranuzaius KaHaJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYpPOU NMPEATIPUSATHSI.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Tunsl ycTpolcTB CBA3M U KAaHAJIOB Mepeaaun AaHHbIX. X
HAJCKHOCTH U MPOITyCKHAs CIIOCOOHOCTh. TpeGoBaHus u K
PE3EepPBUPOBAHUIO KAHATIOB CBSI3U M 0030p CYLIECTBYIOIIUX
pemeHuii. YcrpoiictBo coopa u nepeaauun AaHHbix (Y CII).
Haznauenue. TpeGoBanus K GyHKIIMOHATBHOMY COCTaBY,
napaMmerpam, XpaHeHHuIo JaHHbIX [[eHTp 00paboTKM TaHHBIX.
[lepeuens pemraembix 3aaa4. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINIapPaTHBIX CPEACTB. TeXHUYECKUE CPEICTBA
U3MEpEeHUs, XpaHeHUs, iepesiaun U 00paboTKu MHPOpMAIIT
B cucreMe L{ndpoBbie CUETUNKH 3IEKTPOIHEPTHH.
TexHuueckue xapakTepucTuku. HacTpoeuHble mapameTpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMH U UX HACTPOMKA.
[TporpamMmmHoe obecrieueHue. Y CTporCTBO cOopa U nepeaayn
nanHbIX (YCILM). Texnuuecknue XapakTepUCTHKH.
Koundurypauus u nactpoiiku. Opranu3zanus 1eHTpa
00paboTku gaHHBIX. TpedoBaHus K MHPPACTPYKType U
anmnapaTHoOi yacTH. Y CTPONCTBO 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 anMuHHUCTpAaTOpa CUCTEMbl. KOMMYHHUKAaIIMOHHBII
MonyInb. baza nanHbIx. Moaynb cyObeKTOB phIHKA
AIIEKTPO3HEPIruu U MolHocTu. CripaBouyHUKU. Moaynu
IpOCMOTpa 1 00pabOTKH JaHHBIX. MOayIH 3KCTIopTa-
MMIIOpTA.

2. | Hudposas peneitHas 3ammra
2.1. | ludposas peneitHas OO6111e BONpOCHI BHIIOIHEHUS M IPUMEHEHUS
3aInTa MHUKPOIPOIIECCOPHBIX 3aUT OCOOEHHOCTH aJrOPUTMOB

(byHKLIMOHUPOBAaHUS MUKpoIIpolieccopHbIX [IpoekTupoBanue
CHCTEM PEJICHOM 3aIUTHI, BHITOJHAEMbIX HA
MHUKpPOIIPOLIECCOPHBIX TepMHUHANIaX CriennaabHbIE BOIPOCHI
IPUMEHEHHUS U SKCIUTyaTallul MUKPOIPOIIECCOPHBIX 3alllUT

3. | ACAY u ynpaBieHne pexxruMaMu paboThI 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 csa3u. [lepenaua nuckpeTHOM
uH(popmannu. Moaynsius cursana. MHOrokaHajabHbIe
KOJIOMMITYJIbCHBIE YCTpOICTBa TenemexaHuku. [lonstue
pexxuma O9C. Tlonarue 00 ontumanbHOCTH peskumMoB DIC.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Kpurepuu ontumansHocTd. OrpaHUyYeHMs], HAK/I1a{bIBaeMble
Ha (pu3HUECcKue mapaMeTphl 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 IPOrHO3UPOBAHMSI CYyTOUHOTO IpaduKa HArpy3KH.
Hctounuku peaktuBHOU MomHocTH B DOC. ITonstue 00
ONTUMAJILHOM PACHPEEIICHUHN PEAKTUBHOM HAarpy3KH MEXIy
MCTOYHUKAaMU peakTUBHON MolHocTU. [loHsTne 00
HKOHOMMUECKH 11€7I€CO00Pa3HOI KOMIIEHCAIIMHN PEaKTUBHOM
MOIIHOCTH B paclpeAeNuTeNbHbIX ceTsaX. OnTuMaibHOe
pasmeleHre 6arapeil KOHIEHCATOPOB B
pacnpeeuTeNbHbIX CETAX C YUeTOM U3MEHEHHUS
HanpsKeHHUs.

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 OCTPOEHUS M OCOOCHHOCTEN YIPaBICHUS TPU
skcrutyataruu COC Ha ypoBEHb HAJIEKHOCTH
anekTpocHaOxeHus. TpeOoBaHNs HOPMATUBHBIX
JIoKyMeHTOB. Kateropuu anekrponorpeOuTeneii mo
Ha/IEKHOCTH JeKTpocHa0xeHus. [Ipuunnel u pusndeckue
OCHOBBI BO3HUKHOBEHHMSI U pa3BuTus aBapuii B COC.
Knaccugukanus aBapuii. Knaccudukamnus oTkasos.
duznueckas Ipupoa 0TKa30B AIEKTPOOOOpynoBanHus. [5].
MaremaTnueckuil anmnapar, UCIOJIb3yEMbIi B TEOPUH
HAJIE)KHOCTU TEXHUUYECKUX (DIEKTPOIHEPIeTUUECKUX )
cucreM. Teopus BeposTHOCTEH (OCHOBHBIE MOHATHS,
OCHOBHBIE TEOPEMBI, CIy4YailHble BETMUMHBI U 3aKOHBI UX
pactipenenenus). OCHOBHBIE TIOHSATHS U OTIPeIeIeHUS
TEOpUHU HACKHOCTU. ENMHNYHBIE M KOMILJIEKCHBIE
MOKa3aTenn. XapaKTEPUCTUKN HAJEKHOCTH. 3aKOHBI
pacnpeziefieHus CIIy4aiiHbIX BEJTMYMH B 33J1a4ax HaJIeXKHOCTU
aNIeKTpocHa0keHus: (OMHOMUHAIILHOE pacipeieieHIe,
pacnpeznenenue I[lyaccona, mokasarenbHOe pacipeieieHue,
3aKOH PaBHOMEPHOTO paclpeAesIeHUs] BEPOATHOCTEN,
HOpPMaJIbHBIN 3aKOH pacIpeleleHHsl, FaMMa-pacipe/iesieHue,
pacnpenenenue BeitOymia). Meronbl pacdyera rmokasarenei
HaJEKHOCTH CUCTEM 3JIEKTpocHabkeHus. Merox pacuera
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Ioka3arejieil HaA&KHOCTH C HCITOJIb30BaHUEM MOACIICH
CIy4JaiiHbIX npoueccos. [Iponeccesl 0TKka30B u
BOCCTAHOBJICHHH OJHOYJIEMEHTHOH cxeMbl. Cucrema,
COCTOSIIAs U3 IOCIIeA0BATEIFHBIX BOCCTAHABINBACMBIX
aneMeHToB. CHUcTema, COCTOsIIIas U3 MapaiesIbHO
COCIUMHEHHBIX BOCCTaHABIMBACMbBIX 2JIEMEHTOB. Pacuer
rokKaszareyiell HaZ&KHOCTH C YY€TOM PEMOHTHBIX COCTOSHUMN
Y MIPEITHAMEPEHHBIX OTKIOYEHHM 3JIEMEHTOB. METO b1
pacdera rmokasareseii HaéKHOCTH CXEM JICKTPOCHAOKCHHS
110 CPEAHUM 3HAYEHHSIM BEPOSATHOCTEN COCTOSIHUSA
a1eMeHTOB. CpeiHUE BEPOSITHOCTH COCTOSTHUSI DJIEMEHTA.
BeposTHOCTH 0TKa30BOT0O M 0€30TKa30BOT0 COCTOSTHUS CXEM
C IOCJIeIOBATEIbHBIM COCIMHEHUEM JIEMEHTOB.
BeposTHOCTH 0TKa30BOTO M 0€30TKAa30BOT0 COCTOSTHUS CXEM
C MapasuleIbHBIM COSMHEHUEM AJIEMEHTOB. MeTo1 aHann3a
BEPOSITHOCTEN COCTOSTHUM cucTeMbI. MeTof ¢
UCIOJIb30BaHUEM (OPMYIIbI TOJTHON BEPOATHOCTU. MeToabl
CTPYKTYPHOTO aHAJIN3a CJI0KHBIX CXEM U UCIOJIb30BaHUE 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 YIPaBIEHUs TyCKOM M OCTaHOBOM Typ0oO- U
ruporeHeparopoB. OCOOGEHHOCTH aBTOMATUYECKOTO
yIpaBJIeHUs TypOOreHepaTopaMi aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHNE CUHXPOHHBIX T€HEPATOPOB Ha
napauiensHyto padboty. CiocoObl M yCIOBHS BKIIFOUSHHUS.
ABTOMaTHYECKHE CUHXPOHU3ATOPBI (MUKPOIJIEKTPOHHBIE U
MHUKPOIIPOLIECCOPHBIE). ABTOMATUYECKOE PETYINPOBAHUE
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 JIBUTaTeNed. ABTOMaTUYECKHE
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PEryJaTopbl BO30YXKACHUS IPONOPLUOHAIBHOTO IEHCTBUS.
ABTOMAaTHYECKUE PETYIATOPHI BO30YKIECHHS CUITBHOTO
nericteust (APB CJ1). Mukponpoueccopasie APB C/I.
Oco0eHHOCTH aBTOMAaTUYECKOT0 PEryIupOBaHuUs

ko3 durmentor Tpanchopmanuu (APKT)
TpanchopmaropoB ¢ ycrporictBamu PITH. ABromarndeckoe
yIpaBiieHNE PEaKTHUBHON MOLTHOCTHIO CTATUYECKHX €€
ncTouHnKoB — komneHcaTopoB (CTK). Apromaruueckoe
peryJupoBaHUE YaCTOThl M aKTUBHOM MOITHOCTH B DOC.
[TepBuuHOE peryinupoBaHUe - aBTOMATUYECKOE
pEryJiMpoBaHKe YacTOThI BpalleHUs 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.
YacroToperynupyoimine 3JIeKTPOCTaHLIUN U
AIIEKTPOCTAHILINY, pabOTAIOMIHE MO JUCIIETICPCKOMY
rpaduky Harpy3ku. ONTUManbHOE paclpeaesieHue Harpy3oK
MEXly 00bEeIMHEHUSIMH, SHEPTOCUCTEMaMU U
reHeparopamu. MHoroypoBHeBas uepapxuueckas APUM
Enunoii sueprocucremsl Poccun. [IpotuBoaBapuitnas
aBToMatuka. Haznauenue, BUbl, IpeAbSBISIEMbIC
TpeOoBaHUs. ABTOMaTHUKa OTpaHUYEHUS HETOYCTUMBIX
M3MEHEHUH JACHCTBYIONIETO 3HAUECHUS U YACTOThI
HaIpsDKEHUs: ABTOMAaTHKA OTPAaHUYCHUS TTOBBIIICHUS U
camxkenus HanpspkeHus (AOITH u [JOCH). ABTomartuka
orpaHuueHus nosbiieHus yactotel (AOITY). ABTroMaTuka
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 CTAaHUUAX. ABTOMAaTHKA MPEAOTBPALLECHUS
HapymeHnus ycroiunBoctu (AITHY). Crioco6s1 1o3upoBanus
yhnpasisomux Bo3aencTeuil. Llenrpannsosannas AITHY.
HeuentpannzoBanueie ycrporctBa AITHY. ABromaTtuka
JUKBUJAIMU aCUHXPOHHBIX pexxuMoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiictBo AJIAP. ABToMaTHueckoe
noBTopHoe BkitoueHue (AIIB) B D9C. ABromarnyeckoe
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 TOPOJIOB M MPOMBIIIJICHHBIX NPEAIPUITUN

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. DIIEKTPOMAarHUTHOE I0JIE.
OnekTpuueckue siBjaeHusi. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUYECKOTO MoJisa. MarHuTHBIE siBJIeHHS. OCHOBHbBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJIA. DJIEKTPOMarHUTHas
MHAYKIUA. OCHOBHBIE TOHATHS TEOPHUH JIEKTPUUECKUX 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. O0001meHHpIi 3aKk0H Oma. "dopmyna
pa3bpoca". Teopema komreHcaruu. 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 aKkTUBHOTO
JBYXITOJIFOCHUKA K TacCUBHOMY. Pacder onHo(a3HbIX Lenei
CHHYCOMJIAJIbHOTO TOKa. OCHOBHBIE 3JIEMEHTHI, TOHATUS U
YpaBHEHUS LIETIEW CUHYCOMAAIBHOIO ToKa. KoMIiekcHbIN
METO/1 pacyeTa, BEKTOpHbIE JuarpaMmbl. KoMriekcHast
MOIIHOCTbh. Y paBHEeHHE OaslaHca MolTHOCTel. Pe3oHaHc B
aneKTpudeckoi nenu. Komnencanus peakTuBHOU
mortHocTH. Pacuer addexkTuBHOCTH Hcionb3oBanHus KY.
Pacuer nieneit ¢ MHAYKTUBHO-CBS3aHHBIMH 3JIEMEHTAMH.
Jluneitnslit Tpanchopmatop. Tpexdaszusie nenu
nepeMeHHoTro Toka. Pacder Tpexdas3HbIX nenei npu
coenuHeHUU (a3 Harpy3Ku "3Be3na" Ui YEThIPEXITPOBOIHON
cucteMbl. PacueT Tpexda3HbIX 1enei npu coequHeHnn a3
Harpy3ku "3Be3a" Ui TPEXIIPOBOJIHON CUCTEMBI.
N3mepenne MonHoCTH Tpexha3HOM 1ETH.

11. | DnexkTposHepreTuYeckne CUCTEMBbI U CETH
11. | DnekTposHepreTnyeckue TexXHUKO-DKOHOMUYECKUE OCHOBBI IIPOCKTUPOBAHUS
1. | cucremsl u cetu aneKTpudeckux cereil. OCHOBHBIE 3a/1a4M MPOSKTUPOBAHUS

aNIeKTpUUecKkux cereil. KanuranbHble BIOXKEHUS Ha
COOPYEHHE BO3IYIIHBIX U KaOEIbHbBIX JTUHHM.
KanuTanpHble BIIOKEHUS Ha COOPYKEHHE OHMKAIOIINX
nojactaHiuil. 3aepKKu Ha aMOPTU3ALIMIO U 00CTYKUBaHUE
ceTH. 3aTpaThl HA KOMIIEHCAIUIO MOTEPh SJIEKTPOIHEPTUH B
ceTu. [IoHATHS HOPMHPOBAHHOTO CPOKA OKYIIAEMOCTH,
kodduimenta 3pPeKTUBHOCTH U AUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KaueCTBE KPUTEPHS
HKOHOMHUECKON dpdexTuBHOCTH. Kiaccudukarms
MoTpeOuTeNeH 0 CTETICHN HAJIeKHOCTH YJIEKTPOCHAOKECHHS.
OmnpezneneHue BEpOSTHOTO yiiepOa OT nmepepriBa
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. McTOuHNKH
PEaKTHBHOI MOIITHOCTH B JIEKTPHUECKUX CUCTEMAX, UX
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

TEXHUYECKHE U SKOHOMUYECKHE XapaKTEPUCTUKU. BrIGOp
MOIIIHOCTH U TUIIa KOMIICHCUPYIOLUX YCTPOUCTB 110
yCIOBUAM OajlaHCca PEaKTUBHOM MOIITHOCTH B JIEKTPUUYECKON
cetu. [ IpyHIUIIBI 5)KOHOMUYECKOTO pa3MEILEeHUs
KOMIICHCUPYIOILUX YCTPONUCTB Ha NOJCTaHIUAX ceTU. BpiOop
OCHOBHBIX IIapaMETPOB IIECKTPUUYECKUX CETEHN MPH
npoekTHpoBaHuu. OCHOBHBIE TUIIBI KOH(PUTYpaLUil cXem
ANEKTPUYECKUX CETEU U UX KAUECTBEHHBIC XapaKTEPUCTHUKHU.
Bb100p HOMUHAIBHOTO HANPSKEHUS Y4aCTKOB 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 NOACTaHIMI BIO0p MPOBOIOB BO3AYIIHBIX
JUHUHA U CEYCHUI TOKOBEIYIINX KU KaOemei:
HYKOHOMHYECKHUE NTAPaMETPbl, TEXHUYECKHE OTPaHUYEHUS,
JIOITYCTUMBIE TIEPErPY3KH B pab0oUMX pekuMax. AJIropuTM
BbIOOpa ONTUMAJIbHOI'O BAPUAHTA CXEMBI CETH.

12. | DKOHOMHKA B SHEPTETHKE

12. | OxoHomuka B 3HepreTuke | CoBpeMEHHbIE TEHICHIINH 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 3apab0THOI MIaThl HA
sHepronpeaAnpusaTusax. OCHOBHbIE MOJIOKEHUS METOAUKU
TEXHUKO-DKOHOMHUYECKUX PAacUy€TOB B SJHEPIETUKE.
@DUHAHCOBBIN IUIAH SHEPTONPEANIPUSTHSL.

13. | DiekTpudeckas 4aCTh CTAHIMN U TIOJICTAHITHIA

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'DC u noacranuuii. [IponomKuTenbHbIN peXUM
paboTHI IIEKTPOYCTAaHOBOK. BrIOOP ceueHunii mpoBOTHUKOB.
Tepmuueckoe neiicteue TokoB K3. DnekrponnHamuieckoe
nerictere TokoB K3 Ha anexkTpudeckne MpoBOIHUKHU U
anmapatsl. PacdeTHbIe yCI0BHS BRIOOpA MPOBOTHUKOB U
annaparoB. BeiOop NpOBOIHUKOB U AJIEKTPUUECKUX
anmnaparoB: BBIKJIIOYATENIEH, Pa3beICHUTENEH,
BBIKJIFOYATEIIEH HArPY3KH, OTJIEIUTENEH,
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KOPOTKO3aMbIKaTeNel, IPeJOXpaHUTENCH, N3MEPUTEIbHBIX
TpaHcGopMaTOpPOB TOKA M HANpsiKeHHs. OrpaHUYCHUE TOKOB
K3. M3mepurenpublie TpanchoOpMaToOpbl TOKA U HAIPSHKEHUSL.

14.

Hepeon[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
cymiectBoBaHus pexxumMoB IIC u ycTonunuBocTh. [loHsiTue
JIMHAMUYECKOW YCTOMUYHUBOCTH. Y CTOMYUBOCTD
aByxMatnHHon 99C. JlonylieHus U ynpoIeHus npu
pacuere ycTOMUMBOCTH. MeTOoI IOCIe10BaTENIbHbIX
uHTepBanoB. Ctaruueckas ycroitunBocts I9C. JlaBuHa
HaIPSDKEHUS, YCTOMYMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX U ACHHXPOHHBIX JIBUTaTEIe B
cucTeMax JIeKTpocHaOxeHus. Pesynbprupyromias
YCTOWYHBOCTb. MEpONpUATHS O YIIYYIIECHHUIO
ycroitunBocty D3C (ononHUTENbHBIE). MeponpusTHs 1o
yiydmeHuto yeroiunBocti 99C (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). [lepexonnsiii npouecce npu TpexdasHoM
K3 B nenu 6e3 Tpancpopmaropos. [Tonarue ypapHoro Toka,
yaapHoro kodddurmenta. Metoas! onpeaenenus Ta.
CxeMmbl 3aMeleHNs TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ paciienaeHHOH 00OMOTKOM
HU3ILIETO HANPSDKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBanus cxeMm 3aMeleHusl.
ITpakTH4eckre 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 3aMeIleHUs
psiMOM, OOpaTHOM U HYJIEBOM MOCIEe10BAaTEIbHOCTEMH.
CxeMbl 3aMelleHus U TapaMeTphl HyJIEBOI
nocneaoBarenbHocTH TpaHchopmaTtopa (ATP). Ilpumeps! Ha
COCTAaBJIEHUE CXEM 3aMEIICHUS HYJIEBOI
nocnenoBarenbHocT. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'pannuHbIE yCI0BUS, OCHOBHBIE COOTHOIIEHUS IS
CUMMETPUYHBIX COCTABJISIONINX TOKA U HANPSHKEHUS,
BEKTOPHBIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amenienus. Ognodasznoe K3.
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['panuyHbIE YCIOBUS, OCHOBHBIE COOTHOILICHUS AJIsI
CUMMCTPUYHBIX COCTABJIAIOIINX TOKA WU 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 pacnpenenaceHne IEKTPOIHEPTHA

16. | Ilepenaya u OO01as XapakTepUCTHKA IJIEKTPUUECKUX CETEH.

1. | pacnpenenenue Knaccudukarus snexktpudeckux cereif. Maremarndeckas
NIEKTPOIHEPTUU MOJIETIb TUHUH IeKTponepenadn. [1-obpasznas cxema

3aMELICHMs BO3AYIIHOM JINHUY, €€ TapaMeTpbl: aKTUBHOE U
PEaKTHUBHOE COIIPOTHUBIICHMS, AKTUBHASI U EMKOCTHAs
IPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMEIIEeHUS JINHUMI
Pa3HOr0 HOMUHAJIBLHOTO HanpspkeHus. [lapamerpsr cxemsl
3aMelneHus kabenbHON TMHUK. PeXUMHbIE XapaKTepUCTUKH
auHUK. BekTopHbIe ArarpaMMbl TOKOB U HaIPSYKEHUH.
[Tanenue nanpsoxenus. 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 3aMEIEeHUs
TpaHc(hOPMATOPHOTO 000PYIOBaHHSI TOHUKAIOIINX
nojAcTaHiuil. JIByxoOMoTounbsle Tpanchopmaropsl. Cxema
3aMEILECHMs], ONIPEACIIEHUE €€ ITapaMeTPOB 110 KaTaJIOKHBIM
JIaHHBIM TpaHcpopmaropa. OnpeeneHne noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TpaHC(HOPMATOPHI.
Cxema 3amelieHus, onpeiesieHUue ee MapaMeTpoB.
[Toxacranuuu ¢ aBToTpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIIIHOCTH OOMOTOK, THIIOBasi MOIIIHOCTb
aBTOTpaHchopmaropa XapakTepUCTUKH IpauKOB
Harpy3ku. Bujsl rpaukoB Harpy3ku U UX XapaKTePUCTHUKHU.
HauOonpinas u HauMeHbIas Harpy3ku. ['ogoBoit rpaduk
Harpy3Ku 1o MpOAOKUTEIBHOCTH. YHCIIO 4acoB
UCIIOJIb30BaHUS HAUOOIbIIeH Harpy3ku THO.
IIpencraBnenune Harpy30K B pac4eTHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMH,
MOCTOSTHHOM Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBIICHUAMHU. PacueTsl yCTaHOBUBILIUXCS
PEXKUMOB IPOCTEUIINX HIIEKTPUUECKHUX CETEH. 3a1auu
pacueTra yCTaHOBHUBIIMXCS PEKUMOB. PacueTHbIe CXEMBbI

SJICKTPHUICCKUX ceTeﬁ, pacuCTHasA MOIMHOCTh MOJACTaHIIHUH.
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Pacder pexxuma pa3oMKHYTO# c€TH METOJI0OM "B JiBa aTana'.
Pacuer pexrMa KonbLIeBOW CETH, TOUKa IOTOKOpa3/ea.
Oco0eHHOCTH pacueTa OJJHOPOIHOM JIEKTPUUECKOM CceTH.
Omnpenenenue NoTepp AIEKTPOIHEPTUU. Y CIIOBHO-
MEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE TOTEPU MOILIHOCTU U
AJIEKTPOIHEPIUU B DJIEMEHTAX NIEKTPUUECKOU ceTh. Bpems
MaKCHUMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelleHHE 1T0Tepb. OCHOBBI PEryIMpPOBAaHUS HAPSKEHUS
Y KOMIICHCAIIUU PEAaKTUBHOM MOIIIHOCTH B JIEKTPUUYECKUX
ceTsx. O01as xapakTepucTUKa peXruMa HallpsDKEHUH U
croco6oB ero perynupoBanusa. Haubonbime padoune
HaANPsDKEHUs IeKTpooOopynoBaHus. TpeOoBaHuUs K
KauecTBY HampsbkeHus. Perynupyromime ycTpoiicTBa u ux
BIIMSTHUE HA PEXKUM HAIPSDKEHUIN: TeHEpaTOphbl
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 TEXHOJIOTUUECKHE CXEMBI, PUHIIUITBI pabOT U
ocobennoctu KOC, TOL, I'DC, TADC, ADC, I'TOC.
['padyiku Harpy3Ku IHEPTOCUCTEM U X peaTH3alus
Pa3IMYHBIMU THUIIAMH 3JIEKTPOCTAHIIUH.
DNeKTpooOOPYyI0BAHNE AIEKTPOCTAHIIMMA U TTOACTAHITHI: -
BBIKJTIOYATeTH 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. ABrorpanchopmaropsl. Pexxumer 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 4esioBeKa. BiMsHue nocToOSHHOr0, IEPEMEHHOTO U
TOKOB BBICOKOM 4acTOThI. HyBCTBUTEIBHOCTh OPraHU3Ma
YeJI0BeKa K JEHCTBHUIO 3JIeKTpuueckoro Toka. [loporu
4yBCTBUTEIbHOCTH, HEOTIYCKAIOIINNA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TexHuku 0e30macHOCTH oTpeduTesei
ANEKTpO3HEprun. DnekTpoyctaHoBku 10 1000 BOJbT,
anekTpoyctaHoBkH Bbilie 1000 BoabT. ['pyminsl 1o
AIIEKTPOOE30MIaCHOCTH MIEPCOHANA, 00CITYKUBAIOIIETO
ANEKTPOYCTAaHOBKH. [[efCTBYIOIINE IEKTPOYCTAHOBKH.
[TopaxeHnue yenoBeka neKTpuyeckuM TokoM. ITytu Toka
yepe3 Telo yenoBeka. OTHOBPEMEHHOE TPUKOCHOBEHUE K
TOKOBEAYIIMM 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 MOCTPAAABIIEMY 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 dJIEKTPUUECKUM
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 6puraasr k padoTe.
[IpoBepka orcyrcTBUs HanpskeHus. [lopsaok HanoxeHus
MEPEHOCHBIX 3a3€MJICHUI. Y CTPOMCTBO 3a3€MIICHUM.
DnexTpo3aluTHbIE cpeAcTBa. OCHOBHBIE MIEKTPO3ALIUTHBIE
cpencTBa. JlonoIHUTENbHBIE 3IEKTPO3aIUTHBIE CPECTBA.
Hcnonp30BaHnE 3JIEKTPO3AIUTHBIX CPEJCTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoabT. [lnakaTer u
3HAKHU. DJIEKTPOUHCTPYMEHT. J[BOliHas U30sLus
anekTpouHcTpymeHTa. [IpaBuia 6e3omacHoi paboThI.
WcTtouHnKy MUTaHus dIEeKTPOMHCTpyMeHTa. McnibiTanue
M30JISILUY, TPEOOBaHUS K U30JIALUU. 3a3eMIICHUE U
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¢uireHT Tpancopmanum, OCHOBHbIC
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 ¥ KOPOTKOro 3aMblkaHus. VI3MeHeHne
HaNpsDKEHUs TpaHCPOpMaTopa MpH U3MEHEHHH €T0
Harpy3ku. CriocoObl ¥ CXeMbl PEryIMPOBAHUS HANPSKEHUS
TparcpopmaTtopa. CXeMbl U IpyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas padota. HecummeTpuuHas Harpyska.
Asrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U NIEPEXOHBIX IIpoueccax. ACHHXPOHHBIE
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 padbouero
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 XapaKTEPUCTHUKH.
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 10JIE 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 PaBHEHMSI 2JIEKTPOMAarHUTHON 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
AIIEKTPOIHEPTETUICCKUX
CHCTEM

HaznaueHue 1 BUJIbl aBTOMaTHKU SHEPTOCUCTEM.
Haznauenwue peneliHo# 3amuThl, TpeOOBaHUS,
MPEIBSABISIEMBIE K YCTPONUCTBAM PEJICHHOMN 3aIlUThI.
OcHoBHbIE BUbI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, HA KOTOPbIE JOJKHBI
pearupoBaTh YCTPOMCTBA PEJICMHOMN 3aUThl. Busl
KOPOTKHX 3aMbIKaHUi. BeKTOpHBIE AarpaMMbl TOKOB U
HaNpsDKEHUH NpH Tpexa3HbIX, IBYX(Pa3HbIX, 0THO(A3HBIX U
JBYX(a3HbIX KOPOTKUX 3aMbIKaHUN Ha 3eMJII0 B CETH C
3a3eMJICHHOM HeUTpablo. BekropHas nuarpamma
0J1HO()a3HOr 0 3aMbIKaHUS Ha 3€MJIIO B CETH C
M30JIMPOBAaHHON HeWTpanblo. Kakne n3mMeHeHnus napameTpoB
peKHMMa IIPU BO3HUKHOBEHUH KOPOTKHX 3aMbIKaHUM MOTYT
OBITh MCIOJIb30BaHbI JJI1 IOCTPOEHUS PEICHHON 3aIUTHI.
BekTopHbIe AMarpaMMbl TOKOB [P KOPOTKOM 3aMbBIKaHUU 32
TpaHchOpMaTOPOM CO CXEMOM COSTUHEHUS 0OMOTOK
TpeyrojapHuK/3Be3a-11. MakcumanbHast TOKOBas 3allUTa.
Omnpenenenue napaMeTpoB cpadbaTbIBaHUS U OLIEHKA
4yBCTBUTEIbHOCTH 3alIUTHI. BapuaHThI cxem
M3MEPUTENIBHOTO OpraHa 3aluThl. MakcuMallbHas TOKOBast
3alMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HANPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amura co CTYIIEHYaTON
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
HalpasJIeHUsI MOIIHOCTU. TOKOBask HaNpaBJIEHHAs 3alUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3amuTa HyJ€BOU nocienoBareabHocTu. TokoBas
3amuTa 00paTHOM MOCIE0BATEILHOCTH. 3a0UHas 3alUTa
JIUHUN dnekTponepenadn. [TpuHumn neiictsus, mapaMmeTpsl
cpabatsiBanusl. [IpogonpHas nuddepennnanbHas TOKOBas
3alIuTa, IPUHLIKI AEHCTBHS, TapaMeTphl CpabaThIBaHMUS.
[TpononpHas auddepenHtnanpHas TOKOBAs 3aIlUTa JTUHUAN.
Juddepenumansao-daszHas 3ammra muHun. [lonepeunas
muddepeHManbHas TOKOBas 3aluTa, MPUHIIUIT JeHCTBYS,
cpabarteiBanus. [lonepeunas nuddepenunanbHas TOKOBast
HaIpapJI€Ha 3allliTa NapauIeIbHbIX JTUHUM.
ABTOMaTHuecKoe noBTopHoe BkiItoueHue (AlIB).
Haznauenue AIIB, TpeGoBanus, npenbssisembie K AIIB.
B03MOXHOCTH YCKOPEHHMSI IENCTBUS 3aLUTHI IPU HAINYUU
AIIB. [ToBpexxaeHus: 1 HeHOpMaJlbHbIE PEKUMBI PaOOTHI
Tpancpopmaropa. TpeOoBaHus, NpeabIBIsEMbIE K peeiHON




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
XapakTepucTuka 00pa3oBaTelbHON TEXHOJIOTUU
HaumeHnoBanue Kpartkas xapakrepuctuka
PacuetHo- KypcoBas paboTa 1o npoeKTUpOBaHHUIO TIIaBHON CXEMBbI AIEKTPUIECKUX

rpaduueckas paboTa | COeTUHEHUN PIEKTPOCTAHINH (ITOJACTAHIIUHN ) UCXO/S U3 3aJaHHBIX
YCJIOBHH M PEKUMOB PabOTHI

Huckyccus Jluckyccus o TeMaTukaM AMCLUUIUIMH MPOrpaMMbl PO ecCuOHaIbHON
MEPETOATrOTOBKU

Pemenue 3amau Pemenue npoduiabHBIX 337a4 110 TEMAaTHKE COOTBETCTBYIOIIETO
npenMera

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

5. OOEHOYHBIE U METOAUYECKUE MATEPHAJIBI 111 KOHTPOJIA
OCBOEHMSA PE3YJIBTATOB OBYYEHUSA

5.1. Tekymuii KOHTPOJIb

Texkymuil KOHTPOJIb IPOBOJUTCS B COOTBETCTBUU 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




HTorosas aTrecTanus 1o nporpamme MpoBOAUTCS B GOPME UMO2080t ammecmayuoHHOU
pabomul. XapaKTEepUCTHKA 3a/IaHui npeacTaBieHa Tabnuue 3 npunokerus .

5.4. HezaBuCcHMBIH KOHTPOJIb Ka4ecTBa 00y4YeHH sl
Ilopsimox  He3aBUCHMMOM OLIEHKM KadecTBa JOIOJHUTENbHOM  00pa3oBaTenbHOM
IIPOrpaMMBbI IIPEJCTABIIEH B IpUIOKeHuH [

6. OPTAHUBALHNOHHO-IIEJAT'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAUYeCcKOe U MHPOPMAIITUOHHOE O0ecrieueHne

a) mutepatypa HTb MOU:

1. ABroMaru3anus AMCIETYEPCKOIo yIpaBieHus B 3iekTposnepreruke / Pex. 1O. H.
Pynenxko, B. A. Cemenos . — M. : U31-B0 MOU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00

2. ABromaru3anus JEKTPOIHEPIeTUYECKUX CUCTEM : YueOHoe rmocobue uisi By30B IO
CIEeLUAIbHOCTU " ABTOMaTH4ECKOE yIipaBJlieHHE 3JIEKTPOIHEPIeTUUECKUMU
cucremamu'","DnerposHeprerrueckue cucreMbl U cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL
Mopo3skus . — M. : DHeproaromusaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .;

3. ABTOMaTHKa 3JIEKTPOIHEPreTHUUECKUX CUCTEM : Y4eOHoe mnocobue Jisi BY30B IIO
crienuanbHOCTU "ABTOMaTHU3alMs NMPOU3BOJICTBA U pacnpeneneHus uekrposneprun” / Pexa. B.
JI. Kozuc, H. U. OBuapenko . — M. : Dueprousnar, 1981 . — 480 c.;

4. becnanos, B. fl. DnekTpuyeckue MamuHbl : y4eOHUK Ui BY30B IO HAIIPABICHHIO
"OnexkTposnepreruka u anekrporexuuka" / B. . becmamos, H. ®. Korenenenm . — 4-e
m3a.,nepepad. u gon . — M. : Akamemus, 2013 . — 320 c. — (Bricmiee npodeccuonambHoe
obpa3oBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 ;

5. Benukos, B. A. IlepexonHble 3JIEKTPOMEXaHUYECKHE IPOLECCHI B JIEKTPUUYECKHUX
cucTeMax : y4eOHUK IS DJIEKTPOIHEPreTHUECKUX CrelraabHocTel By30B / B. A. Benukos . — 2-
€ u31., nepepad. u non . — M. : Beicmias mikona, 1970 . — 472 c.;

6. Bonbzek, A. W. Dnextpuueckre MaluHel. BBeneHne B 31€KTpOMEXaHUKy. MalnHbl
MIOCTOSSHHOTO TOKa U TpaHc@opMmaTopbl : Y4e€OHUK [UIsi BY30B IO HaIlpaBJICHUIO
"DNeKTPOTEXHHKA, JIEKTPOMEXaHUKA M 3JIeKTpoTexHojoruu" u "DnekrposHepreruka" / A. U.
Bonbaek, B. B. ITonos . — CII6. : TTutep, 2007 . — 320 c. — (YueOnHuK ais By30B) . - ISBN 5-469-
01380-4 ;

7. Wnpenpumk, B. W. Dnexrpuyeckue CHUCTEMbI H CE€TH . y4YeOHUK IS
AJIEKTPOIHEpPreTHUecKux crnenuanbuocredt / B. Y. Unenpuuk . — 2-e u3f., crep., nepemney. ¢ u3f.
1989 r.— M. : Anbsac, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .,

8. Ko3unosa, M. A. KopoTkue 3aMbIKaHUsl B DJIEKTPOYCTAaHOBKAaxX IEPEMEHHOIO TOKa
HamnpspbkeHueM cBbiie 1 kB : yueObnoe mocobue nmo aucnurminHe "Tokr KOPOTKOTO 3aMbIKaHUS"
no HarpasneHuto 13.03.02 "OnekrposHepreruka u snekrporexnuka"” / M. A. Kosunosa, Har.
uccnen. ya-t "MOU" (HUY"MDU") . — M. : U3a-Bo MDOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/elib/view.php?id=10708;



9. KopoTkue 3aMbIKaHHS M HECUMMETPUYHBIE PEXKHMBI AJIEKTPOYCTAHOBOK : ydeOHOE
nmocobue g BY30B M0 CICHHAIBHOCTAM "DJIEKTpUYECKHE CTaHIHH', "DiIeKTpocHaOkeHue"
Hanpasienus "Onextposnepreruka” / U. I1. Kproukos, B. A. Crapmmnos, FO. I1. I'yces, M. B.
[Tupatopos . — M. : Uzmarensckuit jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

10. Jloxtuonos, C. B. Dnexkrposneprernueckue cucreMmbl. KoHCIIEKT Jiekuuii : yueOHoe
nmocobue mo Kypcy "DIEKTPOIHEPTreTUYECKHE CHCTEMBI" MO MNpoduiao "DIeKTpUUecKue
craHuuu" HampasieHus "DiekTporHepreruka u snekrporexnuka' / C. B. Jloktuonos, C. B.
[ynexenko, Ham. uccnen. ya-t "MOU" . — M. : U3n-Bo MOMU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/elib/view.php?id=5704;

11. Metoasl pacyera YCTAaHOBUBIIMXCS PEKHUMOB 3JIEKTPUYECKHUX CETEH : yueOHoe
nmocobue 1O HampaBieHUIO "DJICKTPOIHEPreTHKAa U  JJIGKTPOTEXHUKA" 1O  Kypcam
"DnexkTposHepreTudeckue cuctembl’ u "Jlanpaue anexrpornepenaun CBH" / O. B. Iuuuna, C. B.
Jloktnonos, A. H. llapos, C. B. Hlynexenko, Ham. uccnea. ya-t "MOU" (HUY"MBU") . — M.
: U3n-Bo MOU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/elib/view.php?id=10710;

12. OBuapenko, H. 1. ABToMaTrka SHEProcucTeM : YIeOHHK JIJIS By30B 110 HAMPABJICHHUIO
"Onextposnepreruka” / H. . OBuapenko ; Pex. A. @. [IpsikoB . — 3-¢ u3A., ucnp . — M. :
Uz narensckuit sjom MDOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

13. OCHOBBI COBpEMEHHOW SHEPreTHKH : B 2 T. : Y4EOHHUK JJIsl BYy30B IO HAIPaBJICHUSM
"Terosnepretuka", "Diekrposnepreruka”, "DHepromamunHoctpoenue” / OOm. pea. E. B.
AwmerucroB . — 5-¢ m3x., crep . — M. : Usnmarensckuit nom MDOU, 2010 . - ISBN 978-5-383-
00501-9 ;

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

15. PacyeT KOpOTKHMX 3aMBIKaHHI U BBIOOP 2JIEKTPOOOOPYIOBaHUA : yueOHOE mocobdue
JUISL By30B I10 CHIEUAIBHOCTAM "JJIEKTpUUECKHE CTaHIUN", "DIIEKTPOIHEPTETUUECKUE CUCTEMBI
u cetu", "OnextpocHabxkenue", "PeneifHas 3amuTa 1 aBTOMaTHU3alMsI 3JIEKTPOIHEPTreTHIECKUX
cucreM" HanpasieHus "Dnektposnepretuka" / U. I1. Kproukos, u 1p. — M. : AKAAEMUS, 2005
.— 416 c. — (Breicmee nmpodeccnonanbHOe 0OpazoBanue) . - ISBN 5-7695-1998-3 .;

16. CipaBoUHUK O MPOEKTUPOBaHMIO JekTpudeckux cereit / U. I'. Kapanersn, [u np.] ;
pen. 1. JI. daiibucosuy . — 4-¢ usn., nmepepad. u gom . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .;

17. ®enoceeB, A. M. PeneitHas 3amura 3JIEKTPOIHEPTETHUYECKUX CUCTeM: PerneliHas
3amuTa cered : YueOHOoe mocoOWe 1S BY30B IO CHEUUaIbHOCTH "ABTOMaTH3aIUs
MIPOM3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. @enocee, M. A. denoceeB . — 2-¢
u3n.,nepepad. u gom . — M. : DHeproaromuzaat, 1984 . — 520 c.;

18. YUepnoOposos, H. B. Peneiinas 3amura 3HepreTuyeckux cucteM : YuebHoe nocobue
JUISL PHEPTETUUECKUX CHEeIMaIbHOCTEH CpeaHHUX NpodeccHoHAIBbHBIX YueOHbIX 3aBeneHuii / H. B.
YeproOpoBos, B. A. CemeHnoB . — M. : Dreproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 .;

19. llIBenos, I'. B. DxoHOMHUYECKHE PEKUMBI AIEKTPUIECKUX CETEH : yuyeOHOe mocodne
0 KypcaM "OJIEKTPUYECKHE CETH AIIEKTPONUTAIOIMUX cUCTEM" M "DJIEKTPOIHEPreTHUUECKUE
cUCTeMbI M ceTu" mo HampasiieHuto "OnexktposHepreruka" / I'. B. IlIsenoB, Mock. sHepr. HH-T
(MBU TY) . — M. : U3natensckuii jom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;



20. IHynexenko, C. B. Anropur™Mbl aBTOMAaTU3HPOBAaHHBIX pPacyeTOB CUCTEM
3NeKTpocHaOXkeHUs : ydeOHoe mocodue mo Kypey "ANropuTMbl aBTOMAaTU3UPOBAHHBIX PACYETOB
CHCTEM 3JIeKTpocHa0keHus" o HanpasieHuto "Jnektposnepreruka" / C. B. Illymnbxenko, Hai.
uccaen. yu-t "MOU" . — M. : U3g-Bo MDU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/elib/view.php?id=7693.

6) nmurepatypa ObC u B/I;

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

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

3. B. ®. Kamunun, A. B. KobGene, C. B. Koueprun- "Hanéxnocts cucrem
anekTpocHabxkenus'",  M3marenbcTBo: "TamMOOBCKHMII ~ TOCYZapCTBEHHBIM  TEXHHYECKUN
yauBepcutet (TT'TY)", Tam608, 2011 - (81 c.)
https://biblioclub.ru/index.php?page=book&id=277978;

4. I'epacumoBa B.I'.- "Onextporexunyeckuii cnpasounuk: B 4 1. T. 3. IlpousBozacrso,
repeniaya u pacrpeeneHue sekTpuyeckoit saneprun”, M3parenscro: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

5. XKykoB B.B.- "Dnexkrtpuueckas 4YacTh OJJIEKTPOCTAHLUUNA C Ta30TypOMHHBIMU H
napora3oBbsIMu ycraHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

6. KongparbeBa O.E.- "OcHOBbI OXxpaHbl Tpyla U TEXHUKH O€30MACHOCTH B
anekTpoycraHoBkax'", M3narenscTBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

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

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

9. NoranmoB JI. A.- "Teopernueckue OCHOBBI DJIEKTPOTEXHUKH: KpaTKuUi Kypc",
WznarensctBo: "Jlanp", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

10. CokonoBa M.B.- "Dnekrpoduznyeckrie OCHOBBI TEXHUKH BBICOKUX HAIpsLKEHHM",
WzparensctBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

11. IIeemoB I'.B.- '"['opoackue pacnpenenuTeNbHble AIEKTPUYECKUE CETH',
UznarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. IBenos I'.B.- "DnekTpocHabGkeHHUE TOPOJOB: 3NEKTPONOTPEeOICHUE, pacueTHbIE
Harpy3ku, pacrnpeaenutensabie cetu", M3natenscto: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.



B) ucnoab3zyemsie ObC:

He npeodycmompeno

6.2. KagpoBoe o0ecnieuenue

JUia  peanu3zauuy  JONOJHUTEIBHOW 00pa30BaTENIbHOM MpOrpamMmbl IPUBIIEKAOTCS
MPEnoaaBaTeNId U3 YKCJIa MITAaTHBIX Hay4dHO-Tegarorndeckux padotaukoB ®I'bOY BO «HUY
«MBOW» wu nuuma, npeacraBuTenu paborojareneil wiaM  o0beIMHEHMHA paboTomaTENei.
Nudopmanus o KaapoBoM oOECHeueHUU IOMOJIHUTENBbHOM 00pa30oBaTeIbHOM MpPOTrpaMMbl
IIpeACTaBIICHa B IpWIOKeHUU /1.

CBeneHuss O  pyKOBOAWTEJNE  JOMOJHUTEIBLHOW  0Opa3oBaTENbHOM  MPOrPaMMBI
IIpesicTaBlIeHbl B Ipusoxenue E.

6.3. ®uHaHcoBOe o0ecneueHue

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

duHaHCHPOBAHUE MPOTPAMMbl OCYIIECTBISICTCS 33 CUET JIMYHBIX CPEICTB CIyliaresieu
WK 3aKa34uKOB, IIO HaHpaBJIeHI/IIO KOTOprX HpOBOIII/ITCﬂ 06yquHe. B Ka4deCTBC 3aKa3duuKa
MOTYT BBICTyHaTh paboToAaTenu, yHUBEPCUTETHl (B ToM uyucie MOMW), rocymapcTBEeHHBIE
CTPYKTYPBI U TPOYHME YIACTHUKH 00pa30BATEIIHFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

MatepuanbHO-TEXHUYECKUE YCIOBHUS pealu3allii JOTOJIHUTEIBHOW 00pa3oBaTeabHOU
IIporpaMMsl npezcrasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadgux yyeOHOro mporecca paspadbarbiBaeTcsi ¢ Y4eTOM TpeOOBaHHM K
KauecTBYy OCBOEHMs U 1o 3ampocaMm oOyuaromuxcsi (IIpunoxenue WN). Pacnucanue 3anaruit
pa3pabaTbIBaeTCs Ha KAKAYIO pealn3yeMylo IpOrpaMMmy.

JIMCT U3MEHEHM (AKTYAJIM3ALIAN)

Ne i/ Coz[epxcaHI/Ie HU3MCHCHUA (aKTyaJ'II/BaI_II/II/I) I[aTa YTBCPKIACHUS U3MEHEHUH
1 ITporpamma yTBepkIeHa 06.09.2022
2 AKTyanu3upoBaH y4yeOHbIH MJ1aH 26.09.2022
PYKOBOI[I/ITCHB MognucaHo anekn‘lonuo{‘m' rlcrp,l:mcuo ®re0yY BO «HUY «M3U»
O6p830B21TCJ'ILHOfI — CseeHus o b,‘ld,J.e:lbLLeKLlOBQal\jl_lBeMB — I[I/I
HporpaMMLI WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOBaJ'[eB




