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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
IEKTPOTeXHUKa» mnpoduius "PeneilHas 3amuTa M aBTOMATU3aLMs 3JIEKTPOIHEPreTHUECKUX
cucreM".

IIporpamma siBiIsseTCS MPEEMCTBEHHOHM K OCHOBHOH 0Opa30BaTENIbHOW MpOrpaMMme BBICLIETO
oOpa3oBanus HanpaBiaeHus NoAroToBkU 13.03.02 «DnekTposHepreTuka u 3MEKTPOTEXHUKAY.

IIporpamma cocraBJjieHa B COOTBETCTBHM:

- ¢ @enepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM  BBICLIETO
oOpa3zoBaHus Mo HampanieHuio nmoArotoBku 13.03.02 DnexTposHepreTuka M 3JIEKTPOTEXHUKA,
yTBEpkACHHBIM NprukazoM MunoOpHayku oT 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ IpodeccuonambubiM  crammaptom 20.032  «PaboTHUK TIO  OOCITY>KHBAaHHIO
000pyJOBaHUS MOJCTAHLUN 3JIEKTPUUYECKUX CeTei», YTBEPXAECHHBIM IpPUKa30M MHUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muniocte Poccun 04.10.2021 r. Ne 65260,
YPOBEHb KBaJHpUKaLuu 6.

- ¢ [IpodeccronansupiM cranaapTom 20.003 «PaGoTHUK 1O KCILTyaTalliu YCTPOUCTB U
KOMILJIEKCOB peneiHoit 3aLUTHI u aBTOMaTHUKH TUIPO3JIEKTPOCTAHIMH /
TUIPOAKKYMYJIMPYIOIIUX 3JIEKTPOCTAaHLUUN», YTBEPXKACHHbIM npukazoM Muntpyaa 18.03.2021
r. Ne 132mn, 3apeructpupoBanHbiM B Muntocte Poccum 30.04.2021 r. Ne 63325, ypoBeHb
KBaJMHUKAIHU 7.

- ¢ [IpodeccuonansupiM crangaptom 20.034 «PaGoTHUK MO OOCIYKMBAaHUIO U PEMOHTY
00OpYyIOBaHUSl PENEHHON 3alIMThl M ABTOMATHKH JJIEKTPUYECKHX CETEW», YTBEPKICHHBIM
npukazom Muntpyna 29.06.2017 r. Ne 524n, 3apeructpupoBaHHbiM B MuHtocte Poccun
29.08.2017 r. Ne 48011, ypoBenb kBanuduxaiuu 6.

- ¢ IIpogpeccuonansusiMm crangaptoM 20.041 «PaGoTHUK 1O ONEpaTUBHO-
TEXHOJIOTUYECKOMY  YIPABJIEHUIO B JJIEKTPUYECKUX CETIX», YTBEP)KICHHBIM IMPUKA30M
Muntpyna 14.05.2019 r. Ne 3271, 3apeructpupoBanHbiM B Muntocte Poccun 16.07.2019 r. Ne
55292, ypoBeHb KBaIupUKauu 6.

®opma peanu3zanum: oOydeHHE C NMPUMEHEHUEM ITUCTAHIIMOHHBIX 0OpPa30BATEIIbHBIX
TEXHOJIOTHUH.

®opma 00yUeHHUs1: OYHO-3a04YHAas.

Pexum 3aHATHH:

Pacniucanme 3aHsATHII 1O JOMOJHUTENBHOM 00pa30BaTENbHON MpPOrpaMMe MOXKET
yCTaHaBJIMBAThHCS B 3aBUCUMOCTH OT Habopa B rpymnibl. KOHKpeTHbIE 1aThl IPOBEIECHUS 3aHATHHA
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHe 00pa30BaTeNbHBIX yCIyr. JlaHHbIE pacliucaHus XpaHsITCs
B DJIGKTPOHHOHM CHCTEME yudeTa XojJa peajM3allii MporpaMmsbl npu ee Hanmuuuu. [Ipu mobGom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Ooisiee 40 4acoB B HeeNt0, BKIIIOYas
BCE BHJIbI ayTUTOPHOMN U BHEAYAUTOPHOU (CAaMOCTOSATENLHON) yueOHOH paboThI ciymiaTess.

TpeGoBannss K YPOBHIO NOATOTOBKH CJyIIATeJsl, HeOOXOAUMBbIe [JIsi OCBOCHMA
NpOrpamMMbl: JIMLA, >KEJAIOIIHe OCBOUTH JIOTMOJIHUTEIbHYIO 00pa30BaTElIbHYIO MPOrpPaMMY,
JIOJDKHBI UMETh WJIM MONy4aTh BhICIIEe WM cpeHee MpodeccuoHalbHoe oOpa3oBanue. Hanmnune



YKa3aHHOI'o O6p330BaHI/I$I AOJDKHO MOATBCPXKAATHCA JOKYMCHTOM TOCYJAapCTBCHHOI'O WJIA
YCTAHOBJICHHOI'O 06pa3ua, niIn aKaﬂeMquCKOﬁ CHpaBKOﬁ O MMPOXOKACHHUU 06y‘IeHI/I${.

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

Cpoxk n1eiicTBHSI HNTOTOBBIX JOKYMEHTOB

Cpok JeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPABHII IO padoTe
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 pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

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

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

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

Braners:

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

VK-1: Cnocoben 3HaTh:

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

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

IIOCTABJICHHBIX 3aaa4

YMeTh:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTHYECKHUN aHAIIN3;

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

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

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



[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
npodIesTeNbHOCTH:
Konempyxkmopcxuii:
- [IpoexkTupoBaHue CUCTEM PEIEHHON 3aIUThI AIEKTPOIHEPTETUUECKUX CETEH.
OKCnyamayuoHHblIL:
- DKcIUTyaTalusi CUCTEM PEJIEUHON 3aIlUThI JJIEKTPOIHEPTETUUECKUX CETEH.
B pesynpraTe OCBOEHUs IOMOJHUTEIBLHOM 0Opa3oBaTeNbHOM NpPOrpaMMbl CIyILATENb
JOJDKEH  00JlafiaTh  CHOCOOHOCTSIMM K BBIIIOJIHEHMIO HOBOIO BHAA JIeSIT€IbHOCTH
COOTBETCTBYIOIIETO MPUCBAEMON KBAJU(PUKAIUHU (He NPeTyCMOTPEHO).

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:

- 20,1 3aueTHBIX €AUHUII,

722 ak. 4.

CtpykTypa mporpamMmbl € yKa3aHMEM HAaWMEHOBAHHS JUCHUIUIAH (MOJyJed) M 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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1.1. | Teoperudeckue 4 Peen
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2 DJIeKTpoMeXaHuKa 4
4 A|24| 8 2|10 DK3aMeH
2.1. | DuexTpoMexaHHKa 4 Pemen
4 A| 24 8 2|10 e
3amaq
3 OCHOBBI
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2 OLICHKOH
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7 Ilepexonnble
3 3auer ¢
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DNEKTPOMEXAHIIECK | 26|24 2| 4
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8 DnekTpuuecKas 4
P , ||| 8 2|8 Sxamen

4acTh CTaHLIMH U




HOJCTAaHIIUH

8.1.

OnexTpuuecKas
YacTh CTAHIIUHA U
HOJCTAaHIINH

24

Pemen
ne
3a1a4

DKOHOMHMKA K
MEHEKMEHT B
SHEPTeTUKE

16

3aueT ¢
OLIEHKOH

9.1

DKOHOMHKA 1
MEHEIHKMEHT B
SHEPIeTHUKE
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Pemen
e
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10
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CKHE CHCTEMBI U
ceTn
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DK3aMeH
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CKHE CHCTEMBI U
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17 Hanexxuocts cuctem | 2 16 5 2 3auer ¢
NIEKTPOCHAOKEHHS 4 OLICHKOH
17.1 | Hapexuoctb cucteM | 2 16 5 2
. AIIEKTPOCHAOKEHHS 4
18 ACZY u
yHpaBJIeHHE 2 3auer ¢
pexxumMamu paboTHI 4 18| 16 216 OLICHKOH
ceTer
18.1 | ACAY u
yIpaBiIeHUe 2
pexumMamu paboThI 4 18 16 216
cere
19 ABTOMaTH3UPOBAHH
BIE CUCTEMBI 2 3auer ¢
KOHTPOJIS U yueTa 4 216 2|2 OLICHKOH
JIICKTPOIHEPTHH
19.1 | ABTOMaTU3UPOBaHH P
bI€ CHCTEMBI 2 cuieH
KOHTpOJISI U yueTa 4 2| 16 212 5 ;;Zq
9JIEKTPOSHEPIHH
20 MUKpOIpOoIecCOPHEI 2 Sager
€ cpencTBa 5 18 | 16 2| 4 N
ynpasJyieHusi B 99
20.1 | MukpomnpoueccopHbI 2
€ CpencTBa 5 18| 16 2| 4
ynpasJyieHust B 99
21 Hrorosas 1 Htorosas
arTecTanus 1122112 2190 aTTeCTallHOHHAs
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3.2. Conep:xanue nporpamMmmsl (padoune NporpaMmMbl IMCUUILIAH (MOaYJI€eil)
Copep:xanue TUCIUILIAH (MOAYJEH) mpeIcTaBiIeHo B Tab. 4.
Tabnuua 4
CopepxaHue TUCIUILIAH (MOIYJIeil)
No HaunmeHnoBanme
JUCIUILTUH (MOIYJICH) CogepxaHue TUCIUILIAH (MOIYJIEH)
1. ABTOMaTI/I3I/Ip0BaHHBIC CHUCTCMbI KOHTPOJIA U YU€Ta IJICKTPOSIHCPIUn
1.1. | ABTOMaTHU3UPOBAHHBIE OCHOBHBIE 33/1a4d Kypca. ABTOMAaTH3AIUs ydeTa

CHUCTCMBbI KOHTPOJIA U
Y4€Ta 3JICKTPOSIHECPTHUU

AIIEKTPOIHEPTHH - UHCTPYMEHT MOBBITIIEHUS 3 ()EKTUBHOCTH
rpoliecca MPOU3BOJICTBA, NIEPEAAUHN, PACTIPECICHUS U
noTpebaeHus anexTposneprun. Llenu u 3amayuu, pemaemMoie
cucteMoi. [[pUHITUIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYD. Tpebosanus k cuctreme ACKYD, nmpaBuina yuera
ANEKTpPO3HEeprun u MoiHocTH. [IpaBuia yuera
ANEKTPUYECKON SHEPrUu. TUTOBBIE TEXHUYECKUE




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

TpeOOBaHUS K CPECTBAM aBTOMATU3ALUN KOHTPOJIA U yyeTa
anexTposnepruu 1 moiHocT At ACKY D sneprocucrem.
CocraB u TpeboBanus K KoHCTpyKuuu. [Tokazarenu
Ha3zHaueHus. TpeOoBaHUs 10 MUTAHHIO, TPOrPAMMHOMY
00ecnevyeHnIo, yCTOHYMBOCTH K KIIMMAaTHYE€CKUM U BHEITHUM
BO3/JEHCTBUAM, 0€30I1aCHOCTH, HAJIEKHOCTH,
METPOJIOTHYECKOMY 00ECIIEYEHHIO i TEXHHUECKOMY
oOciyxuBanuto. Opranu3zanus TOYEK U TPYII yyeTa
aeKTpo3Heprur. OCHOBHBIE ONIPEIEICHUS U TEPMUHBI.
TpebGoBaHMsI K YCTAaHOBKE CPEICTB KOMMEPYECKOTO U
TEXHUYECKOro yuera. L{enamn yuera 351eKTpoIHEPruu.
Oynxiuu u 3anaun AUMCKYD npennpusituii ceteit.
3amaun AUMC KYD ObITOBBIX OTpeOUTENEH. DTaIbl
CO37IaHUs 1 BBOJIA B KcIUTyaTaruio cucreMsl ACKYD.
[IpenmpoektHoe oOcnenoBanue npeanpusaTus. Paspaborka
TEXHUUYECKOTro 3a7jaHus. MoiepHU3alus U3MEpPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee mMpoeKTUPOBaHUE
UH(POPMALMOHHO-U3MEPHUTEIHHOTO U HH(POPMALIMOHHO-
BBIUMCIUTENLHOTO KOMILIEKCOB. PazpaboTka 1OKyMEHTOB 1O
METPOJIOTHYECKOMY obecrieueHnto. Komruiekrammus.
CrpoutenbHO-MOHTaKHbIE paboThl. [TyckoHanagouHble
paboTel. OnbITHAS SKCIUTyaTalMsl. Y TBEPXKACHHUE TUIIA
CPEJICTBA U3MEPEHUSI U ATTECTALIUSA METOIUKH BBITIOJHEHUS
n3MepeHuil. McnplTanne Ha COOTBETCTBUE TEXHUYECKUX
TpeOoBaHUI 00bEMHEHHOTO pbIHKa SHepruu. Ilepenaua
aBTOMATU3UPOBAHHOW MH(OPMALIMOHHO-U3MEPUTENBLHOMN
CUCTEMBI B IIOCTOSIHHYO dKCILTyaTanuio M3mepenue sHeprun
Y MOIIIHOCTH, IOTPEIIHOCTH U3MEPEHMI. MeTobl
M3MEpPEHUS MOUTHOCTU. MIHIyKITMOHHBIN CUETYHK.
[Mu¢possle cuetunku. [lorpemnoctu uzmepennii. Hebananc
ANIEKTPO3HEPIUH U MolHOCTU. KoMMepueckue norepu.
CrpykTypa u cocTtaB u3meputenbHoro kommiekca ACKYD
W3mepurenbHblii kanai. TpanchopmaTopsl ToOKa,
TpaHcGOopMaTOpbl HANPSKEHUS, BTOPUYHBIE 1IETIH, CUETYUKHU
AIIEKTPUYECKON dHEPruu. BinsHue 21eMEHTOB Ha
METPOJIOTMYECKHE XapaKTePUCTUKN U3MEPEHUH.
WNudopmannonsslii kanan. OpraHu3anus KaHaJIoOB CBS3H B
COOTBETCTBHUE C UEPAPXUUECKON CTPYKTYPOU MPEATPUSITHS.
Tunsl ycTpONCTB CBA3M M KaHAJIOB IEpEAAUu JaHHbIX. MX
HAJIeKHOCTh U MPOMYCKHAast CTOCOOHOCTh. TpeboBaHus 1 K
Pe3epBUPOBAHUIO KAHAJIOB CBSA3U U 0030p CYIIECTBYIOLINX
pemenuii. YcrpoiicTBo coopa u nepenaun nanubix (Y CIII).
Hasznauenue. TpeboBanust K QyHKIIMOHAILHOMY COCTaBY,




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

napaMmeTrpam, XpaHeHuto JaHHbIX LleHTp 00paboTKH TaHHBIX.
ITepeuens pemaembix 3a1a4. CocTaB U CTPYKTypa
IIPOrpaMMHO-aNMNapaTHBIX CPEACTB. TeXHUUECKUE CpeICTBA
U3MEpPEHUsl, XpaHEHHsI, Iepeiadn 1 00paboTKK MHPOpMAITUN
B cucteme L{ludpoBrie cUeTUNKH IEKTPOIHEPTUH.
TexHunueckue xapakrepuctuku. Hactpoeunsie mapameTpsl.
CepBuCHBIE BO3MOXKHOCTH, (PYHKIIUU U UX HACTPOMKa.
[TporpamMmmHoe obecrieueHue. Y CTpOHCTBO cOopa U mepeaadu
nanubiX (YCII). Texauueckue XxapaKTepUCTUKH.
Kondurypauus n vactpoiiku. Opranuzanus neHTpa
00paboTku gaHHbIX. TpeboBanus K HHPPACTPYKType U
armnapaTrHo 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa TaHHBIX. Y HUBEPCAIbHBIN aCUHXPOHHBIN IPEMO-
nepenatuuk. Murepgeiicsl. Kanans! ceszu B AUMCKYD.
CocraB 1 Ha3HAYEHUE POrPAMMHOTO KOMIUIEKCA CUCTEMBbI
ACKYD CocraB KoMILIEKCA TPOrPAMMHOI0 00ECIIEUEHUS.
Mopaynbs agMuHuCTpaTopa cucteMbl. KoOMMyHHKAIMOHHBII
MonyJib. baza nanHbIx. Moaynb cyObEKTOB pbIHKA
ANEKTPO3IHEPIUH U MOIIHOCTH. CripaBOYHUKU. Moynu
IPOCMOTpa M 00pabOTKM JaHHBIX. MOIyH 3KCIIOpTa-
HMMIIOPTA.

2. | OCHOBBHI JIEKTPOOE3OMACHOCTH
2.1. | OcHOBHI TexHuKka 6€30MaCHOCTH KaK KOMIUIEKC MEp U MEPONIPUSATUH,
3JIEKTPOOE30IIaCHOCTH oOecrieunBaroIuii 6€30MacHOCTh PaboT B

ANIEKTpOyCcTaHOBKaX. ONMacHOCTh MOPaKEHUSI dJIEKTPUUECKUM
TOKOM. MexaHu3Mbl JEMCTBUS IJIEKTPUUECKOTO TOKA Ha
OpraHu3M 4yesoBeka. BiusHue nocTOSHHOTO, TEPEMEHHOTO U
TOKOB BBICOKOM 4acTOThI. YyBCTBUTENBHOCTh OPraHU3Ma
YeJloBeKa K JEHCTBUIO AIeKTprueckoro Toka. Iloporu
4yBCTBUTEIBHOCTH, HEOTIIYCKAIOIIMNNA TOK, CMEPTEIIBHBII
nopor Toka. [IpaBuia TexHuku 0e30macHOCTH OoTpeduTeen
AIIEKTPO3HEPIrUU. DnekTpoyctaHoBKU 10 1000 BosbT,
anekTpoyctaHoBkH Beiie 1000 BonbT. ['pynmsl o
ANIEKTPOOE30IIaCHOCTH MIEPCOHANIA, 00CITYKHUBAIOLIETO
ANEKTPOYCTAaHOBKH. [[eHCTBYIOIINE AIEKTPOYCTAHOBKH.
ITopaxeHnue yenoBeka eKTpuuecKuM TokoM. ITyTtn Toka
yepes Telo yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHUE K
TOKOBEAYIIMM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C TOPAKEHUEM UEJIOBEKA SJIEKTPUUECKUM TOKOM.
@axTOopBl, BIAUAIOLINE HAa COIPOTHUBIIEHUE TEJIA YETIOBEKa.
Hanpsixenne npukocHoBenus. [llaroBoe HanpsikeHue.
BozneicTBue 3JeKTpUUecKoro ol Ha OpraHu3M 4YeJIOBEKa.
IIpaBuna okazaHus NEpBOW MOMOIIM ITOCTPAJABIIEMY OT




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )
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ANeKTpUUecKoro Toka. MckyccrBennoe apixanue. Henpsmoit
Mmaccax cepaua. OcBoOOKIeHNE TOCTPAAABIIETO OT
JIEHCTBHUS SJIEKTpUUECKOro Toka. [Ipunarue Mmep npoTus
nanenus. [Ipusneuenue k cede BHuManus. Kareropuun
MTOMENIEHUH 110 ONTACHOCTH MOPAXKEHUS AEKTPUUECKUM
tokoM. Karteropuu pabot B anekTpoycTanoBkax. Haps.
Pacnopsixenue. Oprann3aliuOHHO-TEXHUYECKUE
MEpOTPHUATHS 110 00ECTICUSHHIO 0€3011acHOTO MTPOBEICHUS
paboT B 3IEKTpOyCcTaHOBKaX. JInila, OTBETCTBEHHbBIE 32
Oe3omacHoe MpoBeACHNE paboT B AIEKTPOYCTAHOBKAX.
Opranuzanus padot no Hapsany. Jomyck Opuraasl k pabore.
IIpoBepka orcyrcTBHs HanpsKeHUs. [1opsaaok HaoKeHUs
MIEPEHOCHBIX 3a3€MIICHUI. Y CTPOICTBO 3a3€MIICHUM.
DIeKTpo3aluTHEIE cpeicTBa. OCHOBHBIE 3JIEKTPO3AIIUTHBIC
cpencTBa. JJonoJHUTENbHBIE 3JIEKTPO3AIUTHBIE CPECTBA.
Hcnonbs30BaHKe 37EKTPO3ALIUTHBIX CPEICTB B
anekTpoyctaHoBkax 10 u Bbimie 1000 BonbT. [lnakaTe! u
3HAKU. DJIEKTPOUHCTPYMEHT. JBoiiHas n30aaLus
aneKTponHCcTpyMeHTa. [IpaBuna 6e3omacHoi paboThI.
HcTtounnky nuTaHus dI€KTPOUHCTpYMEHTA. cnibiTanue
U30JISIIAU, TPEOOBAHUS K U30JIALUU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIIOCHBIE BWIKHU. THIIBI IPEIOXPAHUTEIICH.
IIpaBuna 3aMeHsl NpenoXpaHUTeNel. JIecTHULBI,
YCTpOHCTBO, paboTa, ucnbiTanus. Pabora Ha BeicoTe,
MOCTKH, ITOAMOCTB, Jieca. be3ornacHsle paccTOAHUS s
Pa3JIMYHBIX KJIACCOB HAIPSKECHUSL.

3. | IIpon3BoACTBO 3NEKTPOIHEPTUN
3.1. | Ilpou3BoacTBo CTpyKTYpHBIE TEXHOJIOTUYECKUE CXEMBI, TPUHIIMUIIBI padoOT U
AIEKTPOIHEPTUU ocobernnoctu KOC, TOI, I'9C, T'ADC, ADC, I'TOC.

['paduku Harpy3KHU SHEPTOCUCTEM U HX peaTu3aius
Pa3IMYHBIMU TUIIAMU 3JIEKTPOCTAHIUH.
D1eKTpooOopyI0BaHHE SIEKTPOCTAHIIUI U TIOJCTAHIUM: -
BBIKJIFOYATEIN 0aKOBbIE U MAJIOMACIISIHBIE; - 3JI€Ta30BhIE,
BAaKyyMHBIE, 3JIEKTPOMarHuTHbIe. BoIKitoyaTenu Harpy3Ku; -
Pa3bEeIMHNATENN, OTAEIUTENIN U KOPOTKO3aMbIKATEIIH.
CunxpoHHbIe reHepaTopsl. Turbl, napamerpbl. CUCTEMBI
oxnaxaeHusi. Cucremsl Bo30yxaeHus. CUIOBbIC
tparcopmaropsl. Tumsl, mapameTpsl. CHCTEMBI
oxJnaxjaeHus. ABrorpanchopmaropsl. Pesxxumbl padoter AT.
TemoBoii pexxum Tparnchopmaropos. TpedoBanus k cxemam
PVY. Cxemsl PY panuanbHOro Tuma: CXemsbl C OJJHOM U €
JIBYMsI ciCTeMaMH COOpHBIX MKH. CXEeMBI KOJIBIIEBOTO THIIA.
YHpoIeHHbIE CXEMBI.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

4. | Ilepenaua u pacrpeneiacHue 3JIeKTPOIHEPTUU

4.1. | Ilepenaua u OO01as XxapakTepUCTHKA SJIEKTPUUECKUX CETEH.
pacnpezeneHue Knaccudukanus sanekrpudyeckux certeil. Matemaruueckas
ANEKTPOIHEPTUH MoJieJIb JIMHUY 3JeKkTpornepenayn. [1-oOpa3nas cxema

3aMEILEeHMs BO3AYILIHOM JIMHUY, €€ ITapaMeTpbl: aKTUBHOE U
PEaKTUBHOE COIPOTHUBIICHUS, AKTUBHASI 1 EMKOCTHAs
MPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMEIICHUS JINHUHI
Pa3HOr0 HOMHUHAJIBHOTO HanpspkeHus. [lapameTpor cxemsl
3aMeLIEHUs KaOeIbHOUM TMHUK. PeXuMHbIE XapaKTepUCTUKU
TuHUU. BekTopHbIE 1MarpaMMbl TOKOB U HANIPSYKEHUM.
[Tanenue nanpsokenus. 1lponosbHas u nonepedynas
COCTAaBJISIIOLLME BEKTOpa NajeHus Hanpsokenus. [loreps
HanpspbkeHus. Onpenenenre napaMeTpoB yCTaHOBUBLIETOCS
peXuMa JIMHUM: TI0 JaHHBIM KOHIA JIMHUH; 110 JAHHBIM
Hayaya quHuu. [lapameTpsl U CXeMbl 3aMEIICHUS
TpaHcGopMaTOPHOro 000PYAOBAHUS MTOHIKAIOIIUX
nojcraniyii. J[ByxooMoTounsie Tpanchopmaropsl. Cxema
3aMEIlEeHHs], ONIPEACIICHUE €€ TapaMeTPOB MO KaTAIOAKHBIM
JIaHHBIM Tpancpopmaropa. OnpeneneHne noTepb MOIHOCTH
B TpaHchopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3amellieHus, onpeiesieHUE €€ IapaMeTpPOB.
[Toacranuuu ¢ aBToTpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIIIHOCTH OOMOTOK, THIIOBasi MOIIIHOCTb
aBTOTpaHchopmaropa XapakTepUCTUKH IpauKOB
Harpy3ku. Bujsl rpaukoB Harpy3ku U UX XapaKTePUCTHUKHU.
HauOonpiias u HauMeHbIas Harpy3Kku. ['ogoBoii rpaduk
Harpy3Ku 1o NMpOAOJLKUTENBHOCTH. YHCIIO 4acoB
UCIOJIb30BaHUs HaNOOIbIIeH Harpy3ku THO.
IIpencraBnenune Harpy30K B paC4eTHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMH,
MOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBJICHUAMHU. PacyeTsl yCTaHOBUBILHXCS
PEKUMOB IPOCTEHIINX 3IEKTPUUECKUX CeTel. 3aJaun
pacueTra yCTaHOBHUBIIMXCS PEXKUMOB. PacueTHbIe CXEMBbI
ANEKTPUYECKUX CETEH, pacueTHAsI MOIIHOCTh IOJICTAHIIMH.
Pacuer pexxrma pa3oMKHYTOM ceTH MeTo10M "B JiBa 3Tana'.
Pacuer pexxnMa KoJIbLIEBOM CETH, TOUKA OTOKOpa3ea.
Oco0eHHOCTH pacueTa OJJHOPOIHOM IIEKTPUUECKOM CEeTH.
OnpeneneHre NoTeEPb MNEKTPOIHEPTUH. Y CIIOBHO-
[IEPEMEHHBIE U YCIIOBHO-IIOCTOSIHHBIE IIOTEPU MOIIHOCTH U
AJIIEKTPOIHEPIUH B DJIEMEHTAX IEKTPUUECKOU ceTh. Bpems
MaKCHMaJbHBIX NOTEPh. Onpeenenne 3arpar Ha
BOo3MenleHHne notepb. OCHOBHI PEryIHpOBaHUS HANPSIKEHUS
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Y KOMIICHCAIIUU PEAaKTUBHOM MOIIHOCTH B JIEKTPUUYECKUX
cerax. O0Imas XapakKTepUCTUKA PEKUMA HATPSHKSHUN
croco0oB ero peryiaupoBanus. HauGomnbeme padoune
HaNpsDKEHUs dIIEKTpooOopyaoBanus. TpeboBaHus K
KauecTBY HampsbKkeHus. Perynupyromue ycTpoiicTBa U ux
BJIMSIHAE Ha PEKUM HAINPSDKEHHIA: TEHEPATOPBI
AIIEKTPOCTAHLIUN, KOMIICHCUPYIOIIUE YCTPONCTBA
(cMHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIEC OaTapew,
CTaTHYECKHUE TUPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKH
MIPOJIOJIBHOM KOMIIEHCAIIUH, PEAKTOPHI), TpaHC(HOPMATOPHI C
perynupyeMbiM ko3 duirerTom Tpanchopmanuu. Omenka
JIOCTAaTOYHOCTHU PETYIMPOBOYHOTO JHara3oHa
MOHIDKAIOIIET0 TpaHchopMaTopa.

PacueTsl TOKOB KOPOTKHX 3aMbIKaHUN

PacueTsl TOKOB KOPOTKHX
3aMBIKaHUN

OO61ue cBefieHUs 00 3JIEKTPOMATHUTHBIX MEPEXOIHBIX
nporeccax. KopoTkue 3aMbIKaHUs U UX KJIACCH(HUKAIIHS.
Jonyienus, npuHIMaeMble IIPU pacdyeTe KOPOTKOTO
sambikanus (K3). [lepexoaublii mporece mpu TpexgazHoMm
K3 B nenu 6e3 Tpancdopmaropos. [lonsatue ymapHoro Toka,
ynapHoro kos¢¢unuenra. Metozas! onpenenenus Ta.
Cxempbl 3aMeIIeHns] TPEX0OMOTOUHBIX TpaHC(HOPMaTOPOB
(ATP), TpanchopmMaTopoB ¢ pacuienIeHHOH 0OMOTKON
HU3ILIET0 HaNpsKEHUs], CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBaHus cxeMm 3aMelIeHusl.
[TpakTHyeckre MeTo bl pacuera NepruoANYecKoi
cocrasistomeit Toka K3. Pacuer nelicTByronero 3Ha4eHus
nepuoanYecKoi cocrapistomiei Toka K3 npu yganeHHbIx
K3. Metoa TunoBbIX KpuBbIX. HecummerpuuHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXeMa 3aMelleHUs
npsMOii, 00paTHON U HyJIEBOM MOCIe10BaTEIbHOCTEH.
CxeMbl 3aMelleHus U TapaMeTpbl HyJIeBOH
nocienosarenbHocTy Tpanchopmaropa (ATP). Ilpumepst Ha
COCTABJICHUE CXEM 3aMELICHUS HYJIEBOU
nocienosarenbHocTd. Hecummerpuunsie K3. JIByxdasHoe
K3. I'pannuHble yCciI0BUS, OCHOBHBIE COOTHOIIEHUS JIJISI
CUMMETPUYHBIX COCTABJISIOIINX TOKA U HANpPSKEHUS,
BEKTOPHbIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUIeKCHas cxema 3amernienus. Ognodasznoe K3.
['pannyHbIE YCIOBUS, OCHOBHBIE COOTHOILIEHUS AJIsI
CUMMETPUYHBIX COCTABJISIOIINX TOKA U HANpPSKEHUS,
BEKTOPHbIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUIEKCHas cxema 3amenienus. JIByxdasznoe K3 Ha 3emiio.
['paHnyHbIE YCIOBUS, OCHOBHBIE COOTHOILIEHUS JJIsI
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CUMMETPUYHBIX COCTABIIAIOLIUX TOKA U HANPSIKEHUS,
BEKTOPHbIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMILJIEKCHAs CXeMa 3aMELICHUS.

Hepexoz[HHe SJICKTPOMCXAHUYCCKHUEC NPOUCCChI

[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 O9C. JlonylieHus U ynpoIeHus npu
pacuere ycTOMUMBOCTH. MeTOoI IOCIe10BaTENIbHbIX
uHTepBanoB. Ctaruueckas ycroitunBocts I9C. JlaBuHa
HaIPSDKEHUS, YCTOMYMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX U ACUHXPOHHBIX JIBUraTele B
cucTeMax 3JIeKTpocHaOxeHus. PesynapTupyromiast
YCTOWYHBOCTb. MEpONpUATHS O YIIYYIIECHHUIO
ycroitunBocty D3C (ononHUTENbHBIE). MeponpusTHs 1o
yiydmeHuto yeroiunBocti 99C (peKUMHBIE).

9HeKTpI/IquKaﬂ 4qaCTb CTaHII

WU U NOACTaHIIUU

DJIeKTpUYecKas 4acTh
CTAHIIMI U ITOJACTAHIIAN

Cxewmbl aiekTpudeckux coenunenu TOL, KOC, I'9C u
'ADC, ADC, noacrannmii. O0mas xapakTepucTUKa
COOCTBEHHBIX HYXX]l 3JIEKTPOCTAHIIUI U TOJCTAHIHI
(Ha3HaueHUe, UCTOYHUKH, CTPYKTYpa MOTpeduTenei).
Cxewmsl 31ekTpocHab)eHus coocTBeHHbIX HYx 1 KOC, TOL,
ADC, I'DC u noacranuuii. [IpogomKuTeNbHBIN pexUM
paboThI 3IEKTPOYCTaHOBOK. BbIOOp ceueHnii mpoBOJHUKOB.
Tepmuueckoe netictBue TokoB K3. DnexkTpoanHaMuyeckoe
neiictBue TokoB K3 Ha anekTpuyeckue NpoBOIHUKH U
annapatsl. PacyeTHble ycia0BUs BIOOpa MPOBOHUKOB U
anmnapatoB. BeIOOp MPOBOIHUKOB U JIEKTPHUECKUX
armaparoB: BBIKJIKOYATEIIEH, Pa3beICHUTENEH,
BBIKJIFOYATEJIEN Harpy3KH, OTAEIUTEINEH,
KOPOTKO3aMBbIKaTeJIEH, IPEIOXPAHUTEIIEH, U3MEPUTEIIbHBIX
TpaHc(hopMaToOpoB TOKa M HanpskeHUs. OrpaHndYeHne TOKOB
K3. M3mepurenbHblie TpaHchOpMaTOphl TOKA U HAIPSKEHUS.

OKOHOMUKA U MCHCIPKMCHT B SOHCPI'CTUKC

DKOHOMHKA U
MEHE/PKMEHT B DHEPTeTHKE

CoBpeMeHHbIE TeHACHIIUN Pa3BUTHSI TOTLTUBHO-
YHEPTeTUIECKOT0 KoMIUTekca KanuranbHble BIOKEHHS B
sHepreTudeckue 00bekThl. OCHOBHBIE 1 000POTHBIE (HOHIBI
SHEPreTUYECKUX NMpeanpusaThii. Metosl pacuera
ce0eCTOMMOCTH Ha YHEPTeTHUECKYIO MPOIYKIIHUIO.
Opranu3zanus Tpy/a u 3apad0THOM TJIaThl Ha
sHepronpeaAnpusaTUax. OCHOBHBIE MOJ0KEHUS METOAUKH
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TEXHUKO-DKOHOMHYECKUX PAacUY€TOB B SJHEPIE€TUKE.
DUHAHCOBBIN IUIAH SHEPTONPEANIPUTHSL.

9J'IGKTp03HCpFCTI/ILIeCKI/Ie CHUCTEMBI U CCTU

DNEeKTPOIHEPTrETUUECKHE
CHCTEMBI U CETH

TexXHUKO-IKOHOMUYECKHUE OCHOBBI TPOSKTUPOBAHUS
ANEKTpUUeCcKuX cereil. OCHOBHBIE 33/1a4U IPOECKTUPOBAHUS
ANEKTPUYECKUX ceTell. KanuTaibHble BI0KEHUS HA
COOPYKEHHE BO3IYIIHBIX U KaOEIbHbBIX JTMHHM.
KanuranbHbie BIOXKEHHUS HA COOPYKEHUE MOHUKAIOLITUX
nojactaHuil. M3aepKKu Ha aMOPTU3ALIMIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIICHCAITUIO MTOTEPH SJIEKTPOIHEPTUH B
cetu. [loHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
kod(purmenTa 3G PEeKTUBHOCTH U TUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Kaue€CTBE KpUTEPUs
skoHOMHYeCcKOU I dexTrBHOCTH. Kitaccupukamus
noTpeduTeneil Mo CTeneHu HaJAeKHOCTH IEKTPOCHAOKEHUSI.
Omnpenenenne BEpoOSITHOTO yiiepOa OT IepephiBa
anekTpocHaOxeHus. bamaHcel MomHOCTE!H B
AJIEKTpOIHEpreTrudeckont cucreme. CocTapisonire 6agaHncoB
AKTUBHOW M PEAKTUBHON MOIIHOCTH B
ANEKTPOIHEPIeTHUECKUX CUCTEMAX U PAOHHBIX CETSX.
BrIsiBiIeHIE HEOOXOIMMOCTH YCTAHOBKH JIOTIOJTHHTEIBLHBIX
HMCTOYHHKOB PEAKTUBHON MOIIHOCTU. MIcTOUHMKHN
PEAaKTUBHOM MOIITHOCTH B DJIEKTPUUECKUX CUCTEMaX, UX
TEXHUUYECKHE U IKOHOMUYECKHE XapaKTepUCTUKU. BriOop
MOIIHOCTH U TUTIa KOMIICHCHUPYIOUTUX YCTPOMUCTB 11O
yCIIOBUSIM OallaHCa PEaKTUBHON MOIITHOCTHU B DJIEKTPUIECKON
cetu. [IpyUHIIUTIBI 5KOHOMUYECKOTO Pa3MEIICHUS
KOMIIEHCUPYIOIINX YCTPOUCTB Ha MOJCTAHIMUSIX ceTH. BBIOOD
OCHOBHBIX TTAPAMETPOB IJIIEKTPUUECKUX CETEH Mpu
npoekTupoBaHuy. OCHOBHBIE THITHI KOH(PUTYpALIUNA CXeM
ANEKTPUUYECKUX CETeH M UX KaYeCTBEHHbBIC XapaKTEPUCTHUKHU.
Bb160p HOMUHAJIBHOTO HAMPSHKEHUS YIacTKOB ceTh. Bribop
YCTaHOBJICHHOM MOIITHOCTH TpaHc(hopMaToOpoB
MOHWXAIOIIUX MOJCTAHIUN: SKOHOMUYECKOE KOIMYECTBO U
HOMUHAJIBHBIE MOIITHOCTH TPaHC(POPMATOPOB, TEXHUIECKUE
OTpaHUYEHUS, JOITYCTUMBIE MEPETPY3KU B PA3TUUHBIX
pexxumax. Beibop cxeM pacnpeaenuTeNbHbIX YCTPOICTB
MOHIDKAIOIIUX MOACTaHIui BpIOOp MPOBOAOB BO3TYIITHBIX
JUHUN U CEYCHUI TOKOBEMYIINX KU KaOeme:
SKOHOMHUYECKUE MMapaMeTPhl, TEXHUYECKHUE OTPAaHUUYECHUS,
JIOTTYCTUMBIE TIEPETPY3KH B pa00OUHX peKUMaxX. AJTOPUTM
BEIOOPA ONTHMAIILHOTO BapUaHTa CXEMBI CETH.

10.

TeopeTquCKHe OCHOBBI 2JICKTPOTEXHUKHU
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Teoperuueckrue OCHOBBI
AIEKTPOTEXHUKHU

HauanbHble cBeieHus 00 37€KTpoOMarHUTHOM noje. Oouue
II0JIO’KEHHUS AIEKTPOHHON TEOPUH. DJIEKTPOMArHUTHOE TIOJIE.
Onexrpuueckue sijeHus. OCHOBHBIE XapaKTEPUCTUKU
AJIEKTpUYECKOro nosis. MaruutHele sBieHus. OCHOBHBIE
XapaKTEPUCTUKU MarHUTHOTO IOJIsL. DJIEKTPOMAarHUTHAS
UHAYKIMSL. OCHOBHBIE IOHATHS TEOPUU IEKTPUUECKUX U
MarHMTHBIX Lenei. DJIEKTPUYEeCKOe CONPOTHUBIICHUE.
JIuneiiHble 1leny MOCTOSHHOTO TOKA. DJIEMEHTHI Lienel
IIOCTOSIHHOT'O TOKa. MeTonbl pacyera 1enei NoCTOSIHHOIO
TOKa. DKBUBAJICHTHBIE TPe0Opa30BaHuUs B LIETISX
nocTossHHOrO Toka. O6001eHHbIN 3akoH OMma. "dopmyna
pa3bpoca". Teopema komrieHcaruu. 3akoHbsl Kupxroda.
MeTo KOHTYPHBIX TOKOB. M€TO/1 y3J10BbIX IOTCHIIMAJIOB.
[TpuHIMI HATOXKEHUS U METOJT HAJIOXKEHMSI. Y paBHEHHE
0anaHca aKTMBHBIX MOLTHOCTEH. MeTo]1 5KBUBAJIEHTHOT'O
reHeparopa. [lepegaua s3Heprum oT aKTUBHOTO
JBYXTIOJIFOCHUKA K TaccuBHOMY. Pacuer onHO(da3HbIX nenen
CUHYCOUJAJILHOTO TOKa. OCHOBHBIE 3JIEMEHTHI, IOHATUS U
YPaBHEHHUs LieNel CUHYCOMIAIbHOIO ToKa. KoMIIiekcHbIN
METO/] pacyeTa, BEKTOpHbIE nuarpaMMbl. KoMmnekcHas
MOIIHOCTb. Y paBHEHHUe OaaHca MolLTHOCTeH. Pe3oHaHc B
aNeKTpruuecKkoi nenu. Komnencanus peakTuBHON
mourHocTH. PacueT apdexkTnBHOCTH Hcnionb3oBanus KY.
Pacuyer neneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTaMH.
Jlunelinsiit TpaHcopmarop. Tpexda3zHbie nenu
nepeMeHHoro Toka. Pacuer Tpexdasnbix Lenei npu
coeHeHuH (a3 Harpy3Ku "3Be3a" Ui 4eThIPEXITPOBOIHON
cuctembl. Pacuer Tpexda3HbIX 1eneil npu coeguHeHnu das
Harpysku "3Be3na" uisi TPEXIPOBOIHON CUCTEMBI.
N3mepenne MonHoCTH Tpexha3HoM 1ETH.

11.

BOBI[yI_HHBIe 1 KaOeJbHBIC JTMHUN

11.

BOS,Z[yI_HHBIe 1 KaOeJIbHBIC
JIMHUU

OcHoBHBbIe TIOHATHA U onpenenenus. Knaccuduxauus JIDII
NepEeMEHHOT0 ToKa. Pa3Butue TexHuku nepeaaun 39 B XX
Beke. KoHcTpyKkTuBHBIE 211eMeHThI BJI, ux Ha3HaueHue.
VYcnosus pabotsl BJI (rosoneaHsie 1 BETPOBbIE HATPY3KH).
Tunsl IpOBOAOB U TPO303aILUTHBIX TPOCcOB. Paciennenue
¢a3 u ux Tpancnosuuusa. KoHCTpyKiuu onop 1 ux
kiaccupukanus. TUIBI H30SAIMOHHBIX KOHCTPYKLIUH.
JInnelinaa apmarypa. ['eomerpuueckue xapakrepuctuku BJI.
[Tpu4KHbI U TEHJICHIMS Pa3BUTHA KaOETbHON TEXHUKH.
DneMeHTHI KaOelIbHBIX JTMHHUM, MX Ha3HaueHue. TeruioBas
cxeMma 3amenieHus kabens. Toku 1 MOIIHOCTH, JOITyCTUMbIE
10 YCJIOBUSIM HarpeBa M30JIA1UY KaOesi B CTAllMOHAPHOM
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pexume. [lytu yBenudyeHus npomyckHo criocoonoctu KJI.
Krnaccudukanus u OCHOBHBIC THUITBI CUJIOBBIX KaOeJeH.
OcHoBHbIE BUJIbI apmaTypbl KJI.

12. | 3onsmus v mepeHanpsHKeHUs
12. | Uzonsuus u DnekTpodu3ndeckre mpoiecchl B razax. Kinaccuduxarus
1. | mepeHampspKeHUS ANIEKTPUYECKUX Moield. MloHM3aMoHHbIe TPOIIECCHI B ra3ax.

JlaBrHA 37€KTPOHOB. Y CI0BUE CAMOCTOATEIBHOCTH pa3psija.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JIaBJICHUs ra3a u Apyrux GpaxTtopos. DPGHEeKT MoaIPHOCTH.
baprepnsrii apdext KopoHHBIH pa3psia Ha MOCTOSHHOM H
nepeMeHHOM HanpsbkeHusix. [lotepu sHeprum Ha KOpoHY
IIpU IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemble
KOPOHHBIM pa3psAJIoM Ha npoBojax. Pas3psa B Bo3ayxe BIOJIb
MIOBEPXHOCTHU TBEPJIOTO IUIIEKTpUKaA. BriusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HaIpsHKEHUE
nepekpbIThsi OCHOBHBIE BUJIbI U CBOMCTBA BHEILIHEN
U30JSIIHHA. ATMOC(EpHBIN BO3IyX KaK TUIICKTPHUK.
HaznaueHue 1 TUIIBI HU30JISITOPOB. DKCILTyaTallMOHHBIN
KOHTpOJb. OOmIast XapaKTepUCTHKA U THITBI BHYTPEHHEH
u3ossinun. KomOunupoBanue auanekrpukos. CtapeHue
BHYTPEHHEN U BHEIIHEN M30JAuu. KoopauHanuus u30sauumn
[TpodmnakTuka N30aA0UH. 334U U LEeNIU TPOPHIAKTHKH.
MeTopl UCTIBITaHUS U30JIALIMNA. BBICOKOBOJIBTHBIE
UCIIBITATENbHBIE YCTAHOBKU BBICOKOIO HAPSKEHUS.
VYcTaHOBKY /7151 OTyYEHUS! BBICOKUX MIEPEMEHHBIX U
MIOCTOSIHHBIX HanpshKeHU. VIMITyJIbCHBIE HCIIBITATEIbHBIE
yCTaHOBKH. M3MepeHue BBICOKUX HaIpsHKEHUH (M3MepeHue
LIapOBBIM PA3PSIHUKOM, U3MEPEHHE MIEKTPOCTATUYECKUM
KUJIOBOJIBTMETPOM, U3MEPEHUE HAMPSKEHUS C
ucnosnb3oBanueM aenuteneit) Knaccudukanus
nepeHanpspkeHui. ['po3oBbie nepeHanpskeHuss. MoaHus Kak
MCTOYHUK I'PO30BBIX NepeHanpskeHnil. OCHOBHBIE
rapameTpsl MOJIHMM. IHTEHCUBHOCTB TPO30BOM
nesTeabHOCTH. BHyTpeHHue nepenanpspkenus. Oomast
XapakTepucThka. BoaHOBBIE Mpoliecchl B 00MOTKax
TpaHncpopmaropa. HauanbHoe pacnpeneneHie HanpskeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBIIUHCS
PEXUM, IEPEXOIHBIN MpoLecc. Pacnipenenenue HanpskeHus
BJIOJTb OOMOTOK Tpex(ha3zHoro Tpancpopmaropa
Knaccugukarus Mep 3aluThl OT MepeHanpsKeHUH.
VYerpoiicTBa 3aUThI OT NEPEHANPSHKEHU. 3amuTa
MOJICTAHIMI OT NPSAMBIX y1apOB MOJIHUU. 30HA 3aIUThI
MOJIHUEOTBOJI0B. 30HA 3aIIUThl TPOCOBOTO MOJIHUEOTBOJIA.
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['po30ynopHOCTh OOBEKTOB.

13. | Cuctemsbl 211eKTPOCHA0KEHHS TOPOJIOB M MPOMBIIIIEHHBIX TPEAIPUITUN

13. | Cuctemsr OJIEKTPOIIOTPEBJIEHUME Pexxumsl anekTponoTpedieHus

1. | anekTpocHaOX)eHUs Junamuka smexkTpornoTpediaeHus B Poccutiickoit deneparnum,
rOpOJOB U DNEeKTpUUECKHUE HArpy3KH U AJIEKTPONOTpeOIeHne
MIPOMBIIIIJICHHBIX CENIUTEOHBIX TEPPUTOPUIA TOPOJIOB, ['paduku 3MeKTpUUECKUX
MpEANPUSITHI Harpy3o0K M UX XapakTepUCTUKU, PaKTOpBbI, BIUSIIOLINE HA

PEKUMBI HJIEKTPONOTPeOIeHUs Y IIpaBIeHHUE
anekTponorpediienuem Llenu ynpasienus
3NIeKTponoTpedieHueM, ABapuiiHble OrpaHHYEHUS
ANIeKTponoTpedaeHus,, MeponpusITHs 110 PEryIUPOBAHUIO
PEKUMOB 1eKTponoTpedienus, CTUMyIupOBaHUE
OoTpedUTENEH K YIIPABICHUIO 3IEKTPONOTPEOICHUEM.
DJIEKTPUYECKUE HAI'PY3KU SJIEMEHTOB
CUCTEM DJIEKTPOCHABXEHUS PacuetHble Harpy3ku
3JIEMEHTOB CUCTEM 3JIeKTpocHa0keHus1, [lonstue pacueTHoit
Harpy3ku. MaremMatuyeckoe OnMcaHue IEKTPUYECKUX
Harpy3ok, [lokazarenu, XxapakTepu3yroIue pexuMbl padboThl
AIIEKTPONPUEMHHUKOB U UX Ipymil, [IpakTruueckue MeTo bl
OIpe/IeNIEHUs] PACUETHBIX HAarpy30kK, Onpenenenue
pacyeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUI TOPOJIOB
O61mue nonoxeHus, PacueTHas Harpyska Ha IIMHAX
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3JaHH,
PacuerHas Harpyska pacnpenenuTenbHbx JuHui 380 B 1
TpaHchopmaTopHbIx noacraniuii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteit 6—20 kB u neHTpoB nuTanus,
VYKpyHHEHHas OLlEHKa pacueTHOIN Harpy3Ku CeIUTEOHbIX
Tepputopui, IIpumeps! onpeneneHus pacueTHbIX
nexTpuyeckux Harpysok. PEXXMMbI HEUTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HeHTpanu B ceTsax cpeaHero HanpsbkeHus (6—35 kB)
N3onupoBanHas HelTpasbo, HopMupoBaHue eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 3eMJIt0, KoMneHCMpoBaHHas HEUTpaJlb,
Jyroracsmue peaktopsl, Pe3ucTuBHOE 3a3eMiieHNe
HeiTpanu, OcoOeHHOCTH BbIOOpa peXrMa HEUTPAJIH B CETSIX
¢ KabeNsiMHU ¢ U30JIALKEeN U3 CIIMTOTO MOJUAITUIICHA.
PexxuMbl HeliTpanu B ceTsix HU3Koro HanpspkeHus (10 1000
B) I'myxo3azemnennas HeiTpasnb, M3omupoBanHas
Hentpans. CXEMbBI I'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOACKUX CETEN
TpebGoBanusi, MpeabABIsIEMbIE K CXEMaM TOPOJICKUX CETEH,
HanexHocTs anekrpocHabxkenus, KomMmyTtanmonssle u
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3aIMIIAKOIINE YIeKTprUUecKue annaparsl. CxeMbl
pacIpeIenuTeNbHbIX AJIEKTPUUECKUX ceTel PaguanbHo-
MarucTpajibHasi Hepe3epBUPOBAHHAS cXeMa ceTu, [leTnenas
HEaBTOMAaTHU3UPOBaHHAas cxema cetu, [lerneBas
aBTOMAaTU3UPOBAHHAS cXxeMa ceTd, CII0KHO3aMKHYTas cxeMa
CETH HU3KOTO HanpsiKeHUsi, MHOTOJIy4eBbIe
aBTOMAaTU3UPOBAHHBIE CXEMBI ceTH, Peanu3anus ycrpoiicTBa
ABTOMATUYECKOTO BKIIIOYEHUS Pe3epBa B
IByXTpaHchopmaropHoi noactaHiuu, CxeMbl BBOJHBIX
pacrpeenuTeNbHbIX YCTPOMCTB 34aHui, PexkoMeHnnanuu no
BBIOOPY CXeM pacrpeaenuTeNbHoil cetu, [luTaromue cetu
6—20 kB Heo6xoaumMocTh coopyKeHHS
pacnpenenuTenbHbIX MyHKTOB 6—20 kB, Cxembl nuTarmumx
cererr 6—10 kB, Oco6eHHOCTH TOCTPOCHNUS TUTAIOIINX
cerelt 20 kB.

14. | YopaBneHue KaueCTBOM AJIEKTPOIHEPTUU

14. | YnpaBneHnue kauecTBOM DJeKTPOMarHuTHasi COBMECTUMOCTh M KaueCTBO

1. | amexTposHEpruu anekTposHeprun. [lokazareny kadecTBa JIEKTPOIHEPIUN.
HopmarusHo-mipaBoBas 6a3za. Cpencrsa nu3MepeHus
Hokasaresel kauecTBa 3JeKTpo3Heprun. OpraHu3aloOHHbIE
3aJ]aul YIpaBJICHUs Ka94eCTBOM IEKTpodHeprun. KoHTpoIb
U aHaJIM3 KayecTBa 3eKTposHeprun. CrnocoOsl U
TEXHUYECKHE CPEICTBA 00ECTIEYCHHUS KaueCTBa
3JIEKTPOIHEPTUU

15. | ABTOMAaTHKA 3IEKTPOIHEPTETUUECKUX CUCTEM

15. | ABTomaruka OcCo0eHHOCTH YHEPTreTHUECKOT0 IPOU3BOJICTBA,

1. | meKTpOdHEPreTHUECKUX 00ycIIaBIMBaIOIINE IIMPOKOE BHEIPEHHE CPE/ICTB

CUCTEM

aBTOMAaTHKHU. BUIbI aBTOMaTHKHU SHEPTOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJOTHYECKasi aBTOMAaTHKa, aBTOMaTUKa
yIpaBJIeHUs] HOPMaJIbHBIMH PEKUMaMHU, IPOTUBOABapUitHOE
ABTOMAaTUYECKOE YIPABJIECHUE 3JIEKTPOIHEPTreTUIECKUMHU
cucremamu (OCC - npoTrBOaBapuiiHas aBTOMaTHKA).
ABTOMaTHKa YIIpaBJI€HUs TyCKOM U OCTaHOBOM Typ0o- 1
rusiporeneparopoB. OCOOEHHOCTH aBTOMATHYECKOTO
yhpaBieHus TypOoreHepaTopaMu aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB HA
napauieapHy0 padoTy. CriocoObl U YCIOBHSI BKITFOUCHUS.
ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPOIJIEKTPOHHBIE U
MUKPOIIPOIIECCOPHBIE). ABTOMATUYECKOE PETYIUPOBAHHE
HanpspkeHus U peaktuBHoi moiHoctu (APH u PM) B O90C.
TexHuueckue cpeacrtra. ABTOMAaTHUYECKOE PETYJINPOBAHUE
B0o30yx)aeHus (APB) cunxponHbix MamH. CHUCTeMbI
BO30YKJEHHSI CHHXPOHHBIX T€HEPATOPOB, CHHXPOHHBIX
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

KOMIIEHCATOPOB U ABUTaTeled. ABTOMaTHYECKUE
PeryasToOphl BO30YKACHUS IPOIOPLUOHATIBHOTO JICHCTBHS.
ABTOMAaTHYECKUE PEryJIATOPhl BO30YKIEHHS CUIBHOTO
nerictust (APB CJI). Mukponpoueccopasie APB C/I.
Oco0eHHOCTH aBTOMATHUYECKOIO PEryJIMPOBAHUS
koddpurmentoB Tpancopmanmu (APKT)
TpanchopmaTopoB ¢ ycrpoiictBamu PITH. ABTomaTndeckoe
yIpaBJe€HUE PEAKTUBHON MOLIHOCTHIO CTATUYECKUX €€
ncTouHNKOB — KomneHcaTopoB (CTK). Apromarnueckoe
peryJinpoBaHHe 4YacTOThl U aKTUBHOM MoutHocTy B DOC.
IIepBuuHOE perynupoBaHUe - aBTOMATUYECKOE
peryJinpoBaHHEe 4acTOThI BpalleHus TypOo- U
THIPOre€HEPaTOPOB. ABTOMAaTUYECKUE PETYIISTOPBI YaCTOTHI
BpaiueHus (APYB). Buas! (rugpoarHaMuyeckue u
anekTporuapairnaeckue APUB). Bropuunoe
pEryJInpoBaHUE - aBTOMAaTUYECKOE PETYJIINPOBAHUE YaCTOTHI
1 akTuBHOM MomHOcTH (APUM) B OOC.
YacroToperyiupyouue 3JIeKTPOCTaHLUU U
3JIEKTPOCTAHLIUY, pabOTAIOLIHE MO JUCIIETYEPCKOMY
rpaduKy Harpy3ku. OnTUMaIbHOE paclpeieieHne Harpy30K
MEXy 00bETMHEHUSIMHU, SHEPrOCUCTEMaMU U
reHepatopamu. MHoroypoBHeBas uepapxuueckas APUYM
Enunoii sHeprocucrems! Poccun. IIporuBoasapuiinas
aBTomatuka. HazHaueHue, BUJIbI, IpeIbsABIsIEMbIE
TpeOoBaHuUsA. ABTOMAaTHKa OTPaHUYEHUS HEOMYCTUMBIX
WU3MEHEHUH JCHCTBYIOIIETO 3HAYECHHUSI U YaCTOTBI
HaNpspKEHUs: ABTOMaTHKa ONPaHUYECHMSI IOBBIILICHUS U
cHmkenus HanpspkeHus (AOITH u [IOCH). ABromaruka
orpaHnyeHus nosbieHus yactotel (AOIIY). ABTomarnka
orpaHuueHus cHIkeHus 4actoTsl (AOCY), BKiItovaromas
aBTOMATHKY 4aCTOTHOTO ITyCKa PE3€pPBHBIX T€HEPATOPOB
(AUIIIl"), aBTOMaTHYECKYIO YAaCTOTHYIO pasrpy3ky (AYP) u
JIEIITEIbHYIO0 aBTOMATHKY I10 YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTAaHIMAX. ABTOMATHKa MPEI0TBpALLEHUS
Hapyumenus ycroituuBoctu (AITHY). CnocoObl 1o3upoBanus
yopasisiromux Bo3aencTsui. LlenrpanuzoBannas AITHY.
JenenrpanusoBannslie ycrpoiictsa AIIHY. ABromaruka
JMKBUJIALIUU aCUHXPOHHBIX pexumMoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiictBo AJIAP. ABToMaTnueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKIItOUeHUe pezepa (ABP).

16.

HagexxHocTh cucteM 351eKTpOCHA0KEHH S

16.

HanexxHocTts cucteM

‘ OO0mue cBeACHUS O TEOPUH HAJACKHOCTH TEXHUYIECKUX
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3H€KTpOCHa6)KeHI/IH

cucreM: anekTpodnepreruieckux (39C) u cucrem
anekTpocHabxkenus (COC). HanexxHOCTh B TEXHUKE U
SHEpreTUkKe. 3aJauu Ha/Ie)KHOCTU IPU IPOEKTUPOBAHUU U
AKCILTyaTalH 3JIEKTPOIHEPTrETUUECKUX CUCTEM. BiusHue
MIPUHIIMIIOB TOCTPOCHUS U OCOOCHHOCTEH yrnpaBiIeHuUs Mpu
skcmutyataiuu COC Ha ypoBEeHb HAJIEKHOCTH
anekTpocHaOxeHus. TpeOGoBaHUS HOPMATUBHBIX
JTOKyMeHTOB. Kareropuu snexrponorpedureneid mo
HaAEKHOCTH AekTpocHaOxeHus. [Ipuunnbl u Gusndeckue
OCHOBBI BO3HUKHOBEHMSI U pa3BuTus aBapuii B COC.
Knaccudukanms aBapuii. Knmaccudukarmms oTkazos.
duznueckas Ipupoaa 0TKa30B IEKTPOOOOpyI0BaHuUs. [5].
MareMaTrnueckuii annapar, UuCIoJb3yeMblil B TEOPUU
HaJIE)KHOCTU TEXHUUYECKUX (IIEKTPOIHEPIETUYECKUX )
cucteM. Teopust BeposTHOCTEH (OCHOBHBIE TTOHSTHSI,
OCHOBHBIE€ TEOPEMBI, CITy4YalHbIC BEJIMUUHBI U 3aKOHBI UX
pacnpezenenus). OCHOBHBIE TOHATHS U OMPEeIICHUs
TEOPHUH HAIC)KHOCTU. EMHUYHbBIE U KOMIUJIEKCHBIE
MOKa3aTesd. XapaKTepUCTUKHU HAa/IE)KHOCTU. 3aKOHbI
pacnpezesneHus Cly4aiiHbIX BEJMYMH B 33J]a4ax HaJIeKHOCTU
aneKTpocHaOXkeHus (OMHOMUHAIBHOE paclpeieNieHue,
pacnpenenenue Ilyaccona, mokaszareiabHOe pacrpeneaeHue,
3aKOH PaBHOMEPHOTO paclpeAeieHUs] BEPOATHOCTEH,
HOpPMAaJIbHBIN 3aKOH pacIpeleleHHsl, FaMMa-pacipe/iesieHue,
pacnpeznenenue BeitOymia). Metonbl pacdyera rmokasarenei
HaJAEKHOCTU CUCTEM 3JIEKTpOcHa0keHus. Merox pacuera
MoKa3aTese HaIEKHOCTH C UCTIOJIb30BAHUEM MOJIENEH
CIy4aiHbIX mporueccoB. [Iporeccsl 0TKa30B 1
BOCCTAaHOBJIEHUH OJIHORJIEMEHTHOU cxeMbl. Cucrema,
COCTOSIIIAsl U3 MOCJIEI0BATENbHBIX BOCCTAHABINBAEMBIX
a51eMeHTOB. CUCTEMA, COCTOSIIAs U3 NTapaJIJIEILHO
COEIMHEHHBIX BOCCTAaHABJIMBAEMbIX 3JIeMeHTOB. Pacuer
MOKa3aTese HaIEKHOCTH C Y4ETOM PEMOHTHBIX COCTOSIHUI
Y NIPETHAMEPEHHBIX OTKJIOYEHUM 3JIEMEHTOB. MeTO bl
pacuera nokaszaTeseil HaJI&KHOCTU CXEeM AJIEKTPOCHA0KEHUS
10 CPETHUM 3HAYEHUSIM BEPOSTHOCTEN COCTOSTHUS
a51eMeHTOB. CpeTHUE BEPOSTHOCTU COCTOSIHUS DJIEMEHTA.
BeposTHOCTH 0TKa30BOr0 1 0€30TKAa30BOI0 COCTOSTHUS CXEM
C TI0CJIEI0BATENIbHBIM COEAMHEHUEM JIEMEHTOB.
BeposTHOCTH 0TKa30BOr0 1 0€30TKAa30BOI0 COCTOSTHUS CXEM
C mapaJijIeIbHBIM COEUHEHUEM AJIEMEHTOB. MeTo/1 aHanun3a
BEPOATHOCTEN COCTOSIHUNA CHUCTEMBI. MeTos ¢
MCIOJIb30BaHNEM (OPMYIIbI MOJTHON BEPOSTHOCTU. MeToapbl
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CTPYKTYPHOT'O aHAJIM3a CIOXKHBIX CXEM U MCIIOJIb30BAHUE UX
JUISL OLIEHKU HaJl&KHOCTU. MeTo bl (hopMau3aiy mpu
COCTAaBJICHUH PACUYETHBIX CXEM I10 HAIEKHOCTHU C yUETOM
(YHKIIMOHUPOBAHUS CUCTEM CETEBOM M CUCTEMHOM
ABTOMATHUKH, PEJIICHHOM 3aILUTHI, OIIEPaTUBHBIX
IIEPEKIIIOYECHUN.

17.

ACJLY u ynpaBieHHE peKUMaMH pabOThI ceTei

17.

ACNY u ynpaBneHue
peKuMaMu paboOThI CeTeH

ABTOMaTU3UPOBAHHBIE CUCTEMBI JUCIIETUEPCKOTO
yopasierus (ACY) 99C. Ocuorusie 3agaun. CTpyKTypa
ACJ1Y. Uadopmarus, HeoOxoaumast 1ytst yrpasieHus 39C.
[Tpeumymectra npu cozpanuu eaunoit 23C (EDC) Poccun.
Nudopmanus B ACILY. Mzmepenue u KoaupoBaHue
uHpopmauuu. Kanansl csa3u. [lepenaua nuckpeTHoi
uH(popmanuu. Moaynsius cursana. MHOrokaHajabHble
KOJIOMMITYJIbCHBIE YCTpoiicTBa TenemexaHuku. [lonarue
pexxuma DOC. [Tonsitre 06 onTUMaIbHOCTH peskUMOB IIC.
Kpurepuu ontumansHocTd. OrpaHHUueHMsI, HAK/IabIBacMble
Ha (pu3HUeCcKue mapaMeTphl U yCIOBUS pabOThl OCHOBHOTO
obopynoBanus. LleneBble GyHKIIMN U OTpaHUYCHUS TIPU
pacueTe ONTUMaIbHBIX peKUMOB padoTsl DIC. Buabl
1aHupoBaHus pexumoB DIC. XapakTepuUCTUKU rpapuKoB
Harpy3ku. [Iporno3upoBanue cyTo4HOro rpaduka Harpy3KH.
MeTo b1 TPOrHO3UPOBAHUS CYTOUHOTO rpaduKa Harpy3KHu.
Hcrounuku peaktuBHoM MoutHocTH B DDC. [Tonarue 06
ONTUMAJILHOM paclpeielIeHny PEaKTUBHON Harpy3Ku MEXy
UCTOYHHUKAMU pEeaKTUBHON MoIIHOCTHU. [ToHsTHE 00
HKOHOMUYECKH 11€JIeCO00pa3HON KOMIIEHCAlUY PEaKTUBHOM
MOIIHOCTH B paclpeAeInuTeNbHbIX ceTaX. ONTUMaIbHOE
pa3MernieHue 6atapeil KOH/IEHCAaTOPOB B
pacnpenennTENbHbBIX CETAX C yUETOM NU3MEHEHHUS
HaNPSDKEHUS.

18.

MukpornponeccopHsle Cpeac

TBa yrnpasjieHus B 90

18.

MukpornpoueccopHsle
CpEICTBA YIIPaBICHUS B

99

OOG11re BOMPOCH BHITTOTHEHUS U TPUMEHEHUS
MUKPOTIPOIIECCOPHBIX 3aUT OCOOCHHOCTH AITOPUTMOB

(G YHKITMOHUPOBAHHSI MUKPOTIPOIIECCOPHBIX [IpoekTrpoBaHue
CUCTEM pEJICHHO 3aIIUThI, BEITOTHSIEMBIX HA
MHUKPOIIPOIIECCOPHBIX TepMHUHATaX CIeluaibHBIC BOITPOCHI
MPUMEHEHHUS U DKCIUTYaTallii MUKPOTIPOIIECCOPHBIX 3aIlIUT

19.

DIIEKTpOMEXaHNKA

19.

DIIEKTpOMEXaHUKA

OnekTpuueckue MaliuHbl. TpaHcgopmaTopsl. Pexumbl
paboThI AMEKTPUUECKUX Ma-IIUH (ABUraTeb, TOPMO3,
reHepaTop); npeoOpa3zoBaHUe SHEPTUHU B ITUX pPeXKUMaX.
KoHcTpyKIns M IPUHLIMT IeHCTBHS TpaHc(hopMaTopa.
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PaboTa TpanchopmaTopa npu X0JI0CTOM XOJ€ U O[T
Harpy3ko# (koa¢uireHT Tpaacopmanui, OCHOBHbIC
ypaBHeHMs1). OCHOBHbIE YPaBHEHUS U CX€-Mbl 3aMEILEeHUS
Tpancpopmaropa. HomuHansHOe HanpspkeHue KOPOTKOTO
3aMBbIKaHUs, €ro BbI-00p. ONBITHOE OIpe/esIeHUe
[IapaMETPOB CXEMbI 3aMELLEHUS 110 PE3yIbTaTaM OIBITOB
XO0JIOCTOTO X0/1a ¥ KOPOTKOTO 3aMblKaHUs. M3mMeHeHMe
HaNpsDKEHUs TpaHCPOpMaTopa MpH U3MEHEHHH €T0
Harpy3ku. CriocoObl ¥ CXeMbl PErYIMPOBAHUS HANPSHKEHUS
Tparnc@opmaTtopa. CXeMbl U IPyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas padota. HecummeTpuuHas Harpyska.
Asrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U IIEPEXOIHBIX IIpoueccax. ACHHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHLAIIL JEHCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenénusie u
COCPEIOTOUYCHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KPYrOBOI'0 Bpa-1aloIEerocs 1nos B Tpex@a3Hbix 00MOTKAX.
Psan cunxponnbix ckopocteil. [IpuBeaenue padouero
mpolecca aCHHXPOHHOU MamuHbl (AM) K pabouemy
npoiieccy Tpanchopmaropa. OCHOBHbIE YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTpsl cxemsl
3amernenust AM, ux GU3NIECKU CMBICII.
DJEKTPOMarHUTHBIM MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTUKH.
Ycnosus ycroituuBoii pabotel AZl. TpebGoBaHMsI K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyulieHue mycKoBbIX
coiictB AJl. CriocoOsl peryaMpoBaHus CKOPOCTH.
CunxpoHHbIe MaIMHbl. KOHCTpYKIIMS ¥ TPUHLIMIT JEHCTBHS
CUHXPOHHOM MalllMHbl. MarHUTHOE 10JIE CHHXPOHHOIO
rerepatopa (CI') npu Harpy3ke. Peakius sikopst. OcCHOBHbIE
YPaBHEHHUS U BEKTOPHBIE THAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). ITapametpsi CI' B ycTaHOBUBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTrO CI'.
[Tapannensuas padora CI' ¢ ceThlo, CIIOCOOBI U YCIIOBUS
CUHXPOHM3ALMH. Y PaBHEHMSI 2JIEKTPOMAarHUTHON MOIIIHOCTH
U MOMEHTA. YTI0oBbIe XapakTepuctuku CM, cratnueckas
ycroifunBocTh. U-00pa3Hble XapaKTepPUCTUKU

20. | Perneiinas 3amuTa ¥ aBTOMATH3AIHS SJICKTPOIHEPTETHUECKUX CHCTEM
20. | Pernetinas 3ammra u HasnaueHue u BUIbl aBTOMATUKH SHEPTOCHUCTEM.
1. | aBromaTm3anus Haznauenwue peneliHoil 3amuTel, TpeOOBaHUS,

SJICKTPOOHEPICTUYCCKUX
CUCTEM

MIPEABSBISIEMBIE K YCTPONUCTBAM PEIEUHON 3aIMTHI.
OcHoBHBIE BUBI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
pabOoThI AIIEMEHTOB HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

pearupoBaTh YCTPOMCTBA pelieiiHOM 3amuThl. Bus
KOPOTKHUX 3aMbIKaHUW. BEeKTOpHBIE AuarpaMMbl TOKOB U
HaANpsDKEHUH npu TpexdasHbIX, ABYX(Pa3HbIX, OMHO(A3ZHBIX U
IBYX(a3HbIX KOPOTKUX 3aMBIKAHUN Ha 3eMJIIO B CETH C
3a3eMJICHHOM HeWTpasnbplo. BekTopHas quarpamma
0/1HO()a3HOTO 3aMBIKAHUS HA 3€MIIIO B CETH C
M30JIMPOBAaHHOM HeWTpalblo. Kakre nu3MeHeHus napaMmeTpoB
peXUMa IPU BOSHUKHOBEHUH KOPOTKUX 3aMbIKaHUM MOTYT
OBITh HCIOJIb30BaHbI AJI1 IOCTPOCHUS PEJICHHON 3aIUTHI.
BekTopHble AuarpaMMbl TOKOB ITPH KOPOTKOM 3aMbIKaHUU 32
TpaHcGOPMATOPOM CO CXEMOU COeTUHEHUSI OOMOTOK
TpeyroapHUK/3Be3/1a-11. MakcumanbHast TOKOBas 3allIHTa.
Omnpenenenue napameTpoB cpabaTbIBaHUS U OLIEHKA
YyBCTBUTEIBHOCTH 3aLUTHl. BapuaHThl cxem
M3MEPUTENIBHOIO OpraHa 3aiuThl. MakcuMalbHas TOKOBAs
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAPSKEHHUIO.
TokoBas orceuka. TokoBas 3amuTa €O CTYIIEHYaTON
XapaKTEpUCTUKON BBIIEPKKU BPEMEHHU. 3aluTa OT
3aMbIKaHUHM Ha 3€MJII0 B CETU C M30JMPOBAHHON HEUTPAJIBIO.
ToxoBast HarlpaBJIEHHAs 3allUTa JIMHUHN 3JIEKTPOIIEpeiadn C
JBYXCTOPOHHUM nuTaHueM. 90°-as cxema BKIIOYEHUS pelie
HampaBJieHUs1 MOITHOCTU. TOKOBask HalpaBJIEHHAs 3alUTa Co
CTYIIEHYAaTON XapaKTEPUCTUKON BBIIEPKKH BPEMEHHU.
TokoBas 3ammTa HyJIEBOM NOCIEA0BAaTENLHOCTH. TOKOBas
3alMTa 00paTHOM MOC/IeA0BAaTeILHOCTH. 3a04Has 3aIlnuTa
JUHUN anekTpornepenadn. [IpuHnumn neicTeus, napameTpsl
cpabarteiBanus. [IpononsHas quddepenmanbHas TOKOBas
3aluTa, IPUHIMI JeHCTBUS, TapaMeTphl cpabaThIBaHUS.
[TpononbHas nuddepeHnnanbHas TOKOBast 3alUTa JIUHUY.
HuddepenunansHo-paszHas 3amura muHud. [lonepeunas
TuddepeHIanbHas TOKOBas 3alluTa, IPUHIUI JeicTBuU,
cpabatsiBanusl. [lonepeunas nuddepeHnmanpHas TOKOBas
HaIpaBJICHA 3aIUTa NapaJUIEIbHBIX JIUHUN.
ABTOMaTHueckoe 1nmoBTopHoe BitoueHue (AlIB).
Hasznauenue AIIB, TpeGoBanus, npeabssisiembie kK AIIB.
Bo3MoxHOCTH yCKOpEeHUsI IEHCTBUS 3alUThl IPU HATUYUU
AIIB. IToBpexxaeHus: 1 HEHOpMaJIbHbIE PEeXXUMBI PaOOThI
tpanchopmaropa. TpeGoBaHus, MpeAbIBIIEMbIE K PEIICHHON
3amure TpaHcopmaropa. OCHOBHBIE U pE3EPBHBIE 3aALTUTHI
TpanchopmaTopa.

AHHOTanuu pabodux MporpamMm JTUCHUIUIMH (MOyJieil) peacTaBiIeHbl B MpuiiokeHuu b.




4. IPAKTUYECKASA MIOAI'OTOBKA

Nudopmanus o0 TpakTHYECKOH TMOATOTOBKE B CTPYKTYpEe  JIOIMOJHUTEIBHON
0o0pa30BaTeNnbHOM MPOrpaMMBbl MpeCTaBlieHa B IpuiiokeHue B.

B pamkax y4eOHOro IuUIaHa JIONOJIHUTENBHONH 0Opa3oBaTENbHOM  MPOTrpPaMMBbl
WCIIONB3YIOTCA TpPaJUIMOHHBIE O0pa30oBaTeIbHBIE TEXHOJOTHM, a TaKKe WHTEPAKTHBHBIC
TEXHOJIOTUH, MTPEeICTaBICHHbIE B Ta0. 5.

Tabnuna 5
XapakTeprucTuka 00pa3oBaTesIbHON TEXHOJIOTUU
HaumeHoBaHue Kparkas xapakTepucTika
PacuerHoe 3aganue | BeimongHeHHe pacueTHBIX 3aJJaHUi 110 TEMATHKE COOTBETCTBYIOIIETO
peaMera
Pacuerno- KypcoBas paboTa 110 npoeKTUPOBAaHUIO [NIABHON CXEMBI 3JIEKTPUUECKUX

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

Pemenue 3anau Pemienue npodunabHBIX 33134 110 TEMAaTHKE COOTBETCTBYIOIIETO
npeamera

Huckyccus Jluckyccus o TeMaTUKaM JUCLUIUIMH IPOrpaMMBl IpodeccnoHalbHON
IIEPENOATrOTOBKI

5. OHEHOYHBIE U METOANYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUA

5.1. Tekyumuii KOHTPOJIb

Texymuil KOHTPOJIb MPOBOAUTCA B COOTBETCTBUU C XapaKTEPUCTHUKAMU KOHTPOJIBHBIX
3aaHuil u npeacrasieH B Tabnune 1 npunoxenus I

5.2. IIpomeskyTOYHAsA aTTeCTALMSA

[IpomexyTouHas arrecTalys o MporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMEeHa WU
OT4eTa O CTAXHPOBKE B COOTBETCTBUU C YYEOHBIM IUIAHOM. XapaKTepUCTUKA 3aJaHUN
npencrasieHa B Tabnuue 2 npuioxxenus I

5.3. UroroBasi arrectanus
Wrorosas atrecranus 1o nporpamme NpoBOJIUTCS B GOpPME umo2060u ammecmayuoHHOU
pabomwl. XapaKTepUCTHKA 3aJaHui npeacTaBiaeHa Tadnuue 3 npuioxenus I .

5.4. HezaBucHMbIii KOHTPOJIb Ka4yecTBa 00yueHHsl
[Topsimok  He3aBUCHMMOM  OLIEHKM KadecTBa JONOJHHUTEIbHOH 00pazoBaTeIbHOM
MIPOrpaMMbl NPEACTaBIEH B IPUIOKEeHUU [ .




6. OPTAHUBAIIMOHHO-NIEJAT'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHE

6.1. YueOHO-MeTOAMYecKOe M HHGOPMALIMOHHOE 00ecIiedeHue

a) mureparypa HTb MOU:

1. ABTomaru3anusi JUCIIETYEPCKOrO YIpaBieHUs B ayekTposHepreruke / Pen. HO. H.
Pynenxko, B. A. CemenoB . — M. : Uzn-Bo MDU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00

2. ABromaru3anus 3JEKTPOIHEPreTHYECKUX CUCTEM : YueOHoe mocolue i By30B IO
CIELUAJIbHOCTH "ABTOMaTHYECKOE YIIPaBJICHUE AJIEKTPOIHEPreTUYECKUMHU
cucremamu","DnerposHepreruueckue cucreMsl u cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL
Mopo3kus . — M. : DHeproatomm3aar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 ;

3. ABTOMAaTHKa 3JIEKTPO’HEPreTHUECKUX CUCTEM : YueOHoe rocobue s BY30B IO
CIenUaNbHOCTH "ABTOMaTH3alMs MMPOU3BOJCTBA U pacipeneseHus aekrposneprun” / Pen. B.
JI. Kosuc, H. . OBuapenko . — M. : Dueprousaar, 1981 . —480 c.;

4. becnanos, B. . DnexkTpuueckue MalIMHbI | yYEOHHUK Ui BY30B [0 HalpaBICHUIO
"OnekTposHepretuka u snekrporexuuka" / B. . becnamoB, H. ®. Korenenen . — 4-e
3., mepepad. u gom . — M. : Akamemus, 2013 . — 320 c. — (Beicmee npodeccuonambHOe
obpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .,

5. Benukos, B. A. IlepexojHble 3JIEKTPOMEXAHUYECKHE IPOLIECCHI B 3JIEKTPUUECKUX
cucTeMax : y4eOHUK IS 3JIEKTPOIHEPTeTUUECKUX creluaabHoCcTel By30B / B. A. Benukos . — 2-
e u31., nepepad. u non . — M. : Beicmias mikona, 1970 . — 472 c.;

6. Bonbaek, A. U. Dnextpuueckre MaluHel. BBeneHne B 31€KTpOMEXaHUKy. MalnHbl
MIOCTOSSHHOTO TOKa M TpaHc@opMmaTopsl : Y4E€OHUK JUIsi BY30B 110 HAIpPaBIECHUIO
"DJIeKTPOTEXHUKA, IEKTPOMEXaHUKA U AJIeKTpoTexHoysoruu" u "DnekrposHepretuka" / A. H.
Bonbgaek, B. B. ITonos . — CII6. : ITutep, 2007 . — 320 c. — (YuebHuk 11 By30B) . - ISBN 5-469-
01380-4 ;

7. Wpenpuuk, B. MW. Dnexkrpuueckne CUCTeMbl M CeTH : Y4YEOHUK JUIS
ANEKTPOIHEPTeTHUECKUX crenuanbHoctei / B. Y. Unenpunk . — 2-¢ u3., crep., mepemned. ¢ u3l.
1989 r . — M. : Aapsguc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .;

8. Kosunosa, M. A. KopoTkue 3aMbIKaHUSI B 3JIEKTPOYCTAaHOBKAaxX MEPEMEHHOT0 TOKa
HanpsbkeHueM cBbie 1 kB : yuebHoe nmocodue no nuctunianHe "ToKM KOPOTKOTro 3aMbIKaHUs"
o HanpasyeHuto 13.03.02 "DOnexrposHepreruka u snexkrporexHuka" / M. A. Kosunosa, Hau.
uccnen. yu-t "MON" (HUY"MBU") . — M. : U3a-Bo MDOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/elib/view.php?id=10708;

9. KopoTkue 3amblKaHHsI U HECUMMETPUYHBIE PEKUMBI 3JIEKTPOYCTAHOBOK : y4ueOHOe
nocobue i BY30B IO CHENMAIBHOCTIM "DJieKTpuueckue cTaHuuu', "DnekrpocHalxeHue"
HanpasieHus: "Dnekrposnepreruka” / W. I1. Kproukos, B. A. Crapmunos, FO. I1. I'yces, M. B.
[Muparopos . — M. : Usparensckuit jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

10. Jloktuonos, C. B. Dnexkrposneprernueckue cucreMmbl. KOHCIIEKT Jekuuii : yueOHoe
nmocodue Mo Kypcy "DIEKTpOIHEpreTHUecKHe CUCTEMBI" To mpodmio "DIeKTprudecKue
cTaHuMK" HampaBiieHus: "OnekTposHepretuka u anekrporexuHuka" / 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/elib/view.php?id=5704;

11. Metoasl pacuera YCTAaHOBHBIIHUXCS PEKUMOB DJIEKTPUUYECKHX ceTel : ydeOHoe
mocodue MO HampaBiCHUIO "DJIEKTPOIHEpPreTHKa W JIEKTPOTEXHHWKA' TO0  KypcaMm
"DnekTposneprernueckue cuctemsl" u " lanpaue anekrponepenaun CBH" / O. B. luuuna, C. B.
Jloxtuonos, A. H. Illapos, C. B. Ulynexenko, Har. uccnen. yu-tr "MOU" (HUY"MDHU") . — 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. ABTomMaTHka SHEProcucTeM : YIeOHHK ISl By30B IO HAIPaBICHUIO
"Onexrposnepreruka” / H. . OBuapenko ; Pen. A. @. [psikoB . — 3-¢ m3a., ucnp . — M. :
Wsnarensckuii njom MBOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

13. OCHOBBI COBPEMEHHOM PHEPreTHKH : B 2 T. : YUeOHMK JUIsl BY30B 10 HAIIPABICHUSIM
"TermmosHepreruka", "DiekTposHepreruka’, "IJHepromammuoctpoenue” / O6m. pen. E. B.
AMeTuctoB . — 5-¢ usn., crep . — M. : U3marenbckuii nom MOU, 2010 . - ISBN 978-5-383-
00501-9 ;

14. TIpaBuia ycTpoiicTBa 3JME€KTPOYCTAHOBOK . — 7-€ u3x . — M. : Omera-JI, 2006 . — 268 c.
— (be3omacHocTh 1 oxpana Tpyna) . - ISBN 5-365-00299-7 .,

15. Pacuer KOpOTKHMX 3aMbIKaHHI U BBIOOP 3JEKTPOOOOpyHOBaHUs : yueOHOE Mmocobue
JUIS BY30B [0 CHIEUAIBHOCTIM "DeKTpUuuecKkrue cranuuu", "DIeKTpodHEepreTUYECKUEe CUCTEMBI
u cetu", "DnextpocHabxkenue", "PeneiiHas 3ammTa ¥ aBTOMATU3AlMS dIEKTPOIHEPTreTHIECKIX
cucreM" Hanpasienus "Dnexrposnepreruxa" / U. I1. Kproukos, u np. — M. : AKAAEMUS, 2005
.—416 c. — (Boicmee nmpodeccuonabHoe oopazopanue) . - ISBN 5-7695-1998-3 .;

16. CripaBOUHUK 11O IPOEKTUPOBaHUIO ekTpuueckux ceteil / U. I'. Kapanersn, [u ap.] ;
pen. 1. JI. daiibucosuu . — 4-e uzn., nepepad. u gom . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8

17. ®enoceeB, A. M. PeneiiHas 3ammra 3J1€KTPOIHEPreTUUECKUX CHUCTEM: Pernelinas
3ammTa cere : YyeOHoe mocoOue Uil BY30B IO CHEIUATBHOCTH "ABTOMATHU3aIUA
MIPOM3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. denocees, M. A. denocees . — 2-¢
u3a.,nepepad. u gom . — M. : Dueproaromusaar, 1984 . — 520 c.;

18. YepnoOpoBoB, H. B. Peneiinas 3amuTa sHEpreTHUECKUX cCUcTeM : YuyeOHoe mocodue
JUIS SHEPreTUYECKHUX CHEeIHaIbHOCTEN CpelHUX NMpodeccuoHaNbHbIX YueOHbIX 3aBeneHuil / H. B.
UYepuoOpoBos, B. A. Cemenos . — M. : Dueproaromuznat, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 .;

19. llIBenos, I'. B. DxoHOMUYECKHE PEXKUMBI DIIEKTPUUECKUX CETeH : yueOHOe mocodue
mo KypcaM "DJIEKTPUYECKHE CETH DJIEKTPOMHUTAIONMX cucteM" Hu "DIeKTpOIHEPreTUYECKUe
cucTeMbl U ceTd" Mo HampasieHuto "DnektposHepreruka” / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MBU TY) . — M. : U3natenbckuii mom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;

20. IHynexkenko, C. B. Anropur™Mbl aBTOMAaTU3MPOBAaHHBIX pPAacyeTOB CUCTEM
ANeKTpocHaOXkeHUs : ydeOHoe mocodue mo Kypey "ANropuTMbl aBTOMAaTU3UPOBAHHBIX PACYETOB
cHCcTeM aJleKTpocHaOxkeHus" o HanpasieHuto "Onekrposnepreruka” / C. B. Lllynexenko, Har.
uccnen. yu-t "MDOHU" . — M. : Uzn-Bo MOU, 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. bonoroa B.B. , Poranes H.JI. , 3yOkoBa A.I'. - "DkoHomMuKa »>HepreTuku",
NznarensctBo: "U3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmxoB, M. 0. Cubuxkun, 0. JI. Cubukun- "DiaeKTpocHaOXeHHE
IIPOMBIIIJIEHHBIX MpeAnpuaTuil U ycraHoBok", W3pmarenscrBo: "upexr-Meaua", Mocksa,
bepnun, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. B. ®. Kamunun, A. B. KobGeneB, C. B. Koueprun- "HanéxnHocts cucrem
anektpocHaOxenus", M3garenbctBo:  "TaMOOBCKMII  TOCYAapCTBEHHBIH  TEXHHUYECKHIMA
yauepcuteT (TT'TY)", Tam6os, 2011 - (81 c.)
https://biblioclub.ru/index.php?page=book&id=277978;

4. I'epacumoBa B.I'.- "Onektporexunueckuii crpaBounuk: B 4 1. T. 3. IIpousBojactso,
nepejiaya u pacrpeaeneHue sexkrpuueckoi sneprun”, Msparenscrso: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

5. KykoB B.B.- "Dnekrpuueckas dYacTb 3JIEKTPOCTAHLUMH C Ta30TypOMHHBIMU U
napora3oBsiMH ycTaHoBKamu'', M3narensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

6. KonmparbeBa O.E.- "OcHOBbI OXpaHbl Tpyla U TEXHUKH O€30MACHOCTH B
anekTpoycranoBkax'", M3znarenscTBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

7. HaceipoB P.P.- "VpaBnenue kauecTBoM 3iiekTposneprun”, M3narensctso: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8. O. I'. 3axapos- "HaznexxHocTb upOBBIX YCTPOMCTB peneiiHoii 3ammThl. [lokazarenu.
Tpebosanust. Ouenkn", U3narensctso: "Uudppa-Unxenepusa", Mocksa, 2014 - (128 c.)
https://biblioclub.ru/index.php?page=book&id=234786;

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

10. CokonoBa M.B.- "Onekrpoduznyeckrie 0OCHOBBI TEXHUKH BBICOKUX HAIPsDKEHHH'",
WsnarensctBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

11. IleemoB [I'.B.- '"T'opoackue pacnpeneauTeNbHble JICKTPUYECKUE CETH',
UznarenscrBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. [IBenoB I'.B.- "DnexkTpocHabkeHHE TOPOAOB: 3IIEKTPONOTPeOJIEHUE, pacyeTHBIE
Harpy3ku, pacrnpenenurensabie cetn', M3natenscto: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoab3zyemsie JbC:
He npedoycmompeno
6.2. Kagposoe o0ecrieuenune
Jns  peanm3anué  JTOTIONIHUTENFHOW 00pa3oBaTeNbHONH TMPOTPaMMBI  TIPUBJICKAOTCS

IperoiaBaTeNld U3 YMCla MTATHBIX Hay4dHO-Tiegarornyeckux padornukos ®I'bOY BO «HUY
«MOBOW» wm numa, npencTtaBuTeNM paboTojaTenel WM oObeAUHEHWUH paboTomaTelNei.



Wudopmanus o KagpoBoM o00ecneueHUH JIOTOJTHUTENBHOM 00pa3oBaTeIbHONH MpPOTrpaMMBI
IIpeJCTaBIeHa B IpUIOKeHuu [

CeemeHHst O pPYKOBOAUTENE  JIONOJHUTEIBHOH  0Opa3oBaTeNbHON  MpOrpamMMBl
IIpeJCTaBIIEeHbI B IpuiioxkeHue E.

6.3. ®uHaHCcOBOE o0ecreueHue

[lnam pacxomoB W pacder OOOCHOBaHHS CTOMMOCTH TIO  JOIMOJHUTEIBHON
o0pa3oBartesbHON ITporpamMMe MpeICTaBIICHbI B IpuiioxeHue XK.

duHaHCHPOBAHUE MPOrPAMMBI OCYILECTBIISAECTCS 3a CUET JIMYHBIX CPEACTB CIylIaTesen
WM 3aKa34MKOB, IO HAMPAaBICHHUIO KOTOPBHIX MPOBOAUTCA OOydeHHe. B kadecTBe 3aka3zumka
MOTYT BBICTYNaTh paboToAaTeN, yHUBEpCUTETH (B ToM umciae MOMU), rocymapcTBEHHBIE
CTPYKTYPBI U IPOYHE YIACTHUKU 00pa30BaATEIIbHOT'O PHIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecriedyeHue

MatepuraabHO-TEXHHUYECKUE YCIOBHUS pPealiu3alliy JIOTIOTHUTEILHOW 00pa3oBaTeIbHON
porpammsl npeacrasieHsl B [Ipunoxenun 3.

Kanennapuseiii rpaguk ydeOHOrO mporiecca pa3pabaThiBaeTCsl ¢ y4eTOM TpeOOBaHHMHA K
KauecTBYy OCBOE€HHsS U To 3ampocam odOyuaromuxcs (IIpunoxenue W). Pacnucanue 3anatuit
pa3pabarbIBaeTCsl Ha KAKAYIO peIN3yeMyI0 IPOTpaMMy.

JIMCT U3MEHEHM (AKTYAJIN3ALIAN)

Ne /it CopepxaHue U3MEHEHHUsI (aKTyaJIu3alin) JlaTa yTBepKeHus N3MEHEHNUN
1 [IporpaMMa akTyanu3upoBaHa U yTBEpXKICHA 16.01.2023

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeegeHua o Bnagensue L3N MK H'H.

Bnageneu Koeanee [.W.
WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOB&J’ICB

PykoBoaurens
00pa3oBaTeNnbHOM
MPOTrPAMMBI




