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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Leapb: NMOAroTOBKa CHELMATUCTOB MyTeM (POPMHUPOBAHUS HOBBIX MPOQPECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIs ACATENbHOCTH B cdepe «IIeKTpOIHEpreTuka M
AJIEKTPOTEXHUKAY Tpoduiisa "DnekTpocHadx)eHue" ¢ mprucBoeHreM KBanudukanuu "PaboTHUK B
cdepe IEKTPOIHEPTETUKH U DICKTPOTEXHUKH ..

IIporpamma cocTaBjieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTAHJAPTOM  BBICHIETO
oOpa3zoBaHMs MO HampanieHuio moArotoBku 13.03.02 DnexTposHepreTnka M 3JIEKTPOTEXHUKA,
YTBEPXKJICHHBIM TIprKazoM MunoOpHayku oT 28.02.2018 1. Ne 144, 3apeructpupoBaHHBIM B
Muntocre Poccun 22.03.2018 1. Ne 50467.

- ¢ [Ipodeccuonansupim crannaptoM 20.012 «PaboTHUK MO OpraHU3aluu SKCILTyaTaIluu
ANEKTPOTEXHUYECKOTO 0OOPYIOBAHUS TEIUIOBOM 3JIEKTPOCTAHLMUY», YTBEPKACHHBIM MPUKA30M
Muntpyna 06.07.2015 r. Ne 428n, 3apeructpupoBanasiM B Muntocte Poccun 29.07.2015 r. Ne
38254, ypoBeHb kBanudukanuu 6.

- ¢ [Ipodeccuonansupim crannaproM 16.147 «Crenuanuct no NpoeKTUPOBAHUIO CUCTEM
AJIEKTPOCHAOKEHNSI OOBEKTOB KANMUTAJIBHOTO CTPOHUTEIBCTBA», YTBEPKACHHBIM IPHKA30M
Muntpyna 30.08.2021 r. Ne 590n, 3apeructpupoBanasiM B Muntocte Poccun 04.10.2021 r. Ne
65246, ypoBeHb KBanupuKauuu 7.

- ¢ IIpodeccuonansupim cranmaptom 20.032  «PaboTHUK 1O OOCITYKHBAaHUIO
000pYyIOBaHUSI TOJCTAHLUN JIIEKTPUUYECKUX CETEH», YTBEP)KIACHHBIM TNpUKa3oM MUHTpyzAa
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBeHb KBalu(puKauu 6.

®opma peanusanum: odydenre B MOU.
®opma o0yuyeHHsI: OYHO-320THASI.

Pexum 3aHATHIH:

Pacnivcanue 3aHATHMI 1O JONOJHMUTENBHOM 00pa30BaTeNbHOM MpPOrpaMMe MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymibl. KOHKpeTHBIE TaThl TPOBEICHUS 3aHATHIA
yKa3bIBaIOTCS B JOTOBOPE HA OKa3aHHE 00pa30BaTeNbHbIX yCIyr. JlaHHbIE paciCaHus XpaHATCS
B DJIEKTPOHHON CHCTEME ydeTa XoJa pealu3alliyl MpOorpaMMbl npu ee Hanmuuud. [Ipu mobom
rpaduke 3aHATUH yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HeNeNi0, BKIIOYas
BCE€ BUJIbl ayIUTOPHON U BHEAYIUTOPHOM (CaMOCTOSATENIbHOMN) yueOHOM paboThI CirymaTess.

TpeOoBaHMsi K YPOBHIO MOATOTOBKH CJyliaTrejs, Heo0XoAMMbIe IJS1 OCBOEHHS
NpOrpaMMbl: JIUIIA, KEJAloIlMe OCBOUTH JIOMOJIHUTENBHYIO 00pa3oBaTENbHYIO NPOrpaMmy,
JOJKHBI UMETh WJIM MOJTy4aTh BBICIIEE WM cpeaHee npodeccruoHanbHoe oOpazoBanue. Hamnune
yKa3aHHOro 00pa30BaHUsl JOJDKHO TOATBEPXKIATbCS JIOKYMEHTOM TOCYIAapCTBEHHOI'O WM
YCTaHOBJIEHHOT'O 00pa3lia, WM aKkaJeMHUYeCKON CIPaBKOW O MPOXO0KIECHUH 00yUeHHUS.

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0XKI€HUH MPOrPaMMBbI U CJade UTOTOBOM
aTTecTalldd BBIJAETCS JUIUIOM O TPO(EeCcCHOHATBHOM MEPErnoArOTOBKE YCTaHOBJICHHOTO
oOpasra.



Cpok 1eiiCTBUSI UTOTOBBIX IOKYMEHTOB

Cpok neiicTBUS UTOTOBBIX JOKYMEHTOB PErJIaMEHTHUPYETCSl Ha OCHOBE MpaBU IO paboTe
C TepCcoHAIOM B cdepe ACSATeNbHOCTH JAaHHOH NpOTrpaMMBbl, YCTaHABJIMBAETCS Ha OCHOBE
COJIep>KaHusl IPOrpaMMBbI U COCTaBIISIET (B rojiax): 6€CCpoUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. KomnereHuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

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

ONITUMAJILHBIE CTIOCOOBI X | AJICKTPOIHEPTETUKH U IJICKTPOTECXHUKH.
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 KBaMpUKAIIH 6.



[IpakTHKO-OpHEeHTH]

Tabnuua 2

DOBAHHBIC Tpe6OBaHI/Iﬂ K pE€3yjibTaTaM OCBOCHHUA IMTPOTrpaMMbI

TpynoBbsie QyHKIINU

TpeOGoBaHMsI K pe3yibTaTaM

20.012 «PabOTHHK 1O OpraHU3aIMU YKCILTyaTallH JIEKTPOTEXHUIECKOTO 000pYA0BaHUS

TEIJIOBOM SJICKTPOCTAHIIUUN

ITK-495/A/02.5/1
CHOCOOCH BBHITIONHSTH
pocThie padoT 1o
TUTAHUPOBAHUIO
AKCILTyaTaIH
ANMEKTPOTEXHUIECKOTO
o0opyIoBaHUs

TpynoBbie 1elCTBUA:

- CocraBnenue  rpadpuka  00XOHOB U OCMOTpPOB
JJIEKTPOTEXHUYECKOr0  O0OPYMOBaHHUS,  MEXaHH3MOB W
yCTpOﬁCTB, HaXOoOAIIUuXCsAa B BCACHUU noapas3aciIiCHud,

OIEpaTUBHBIM IIEPCOHAIOM;

- IlogroroBka mepeyHss pabOT MO TEKYWIEH AKCIUTyaTallud M
IUIAaHA ~ MX  BBIIOJHEHMS  IEPCOHAIIOM  COBMECTHO  C
PYKOBOIUTEIIEM, OTBEYAIOIIUM 3a JKCILTyaTaluIo
AJIEKTPOTEXHUYECKOT0 000py10BaHHUS.

YMenus:

- CocTaBJIsATh OTYETHBIE IOKYMEHTHI;

- Ompenenars COCTaB W IMOCIEAOBATEIHLHOCTh HEOOXOIUMBIX
JIeMCTBUI NpU BBINOIHEHUU paloT;

- AHanmu3upoBaTh MHPOPMAILUIO, GOPMUPOBATH IPEICTABICHUE
0 CUTYAaIlUH.

3HaHUS:

- TpeGoBaHust  OXxpaHbl  TpyAa MpU  IKCIUTyaTallUH
AIIEKTPOYCTAHOBOK (U1 COCTABIICHHS NEpeYHsl paOdOT B MOPSIKE
TEKYILEH dKCIUTyaTalun);

- [IpaBuya sKCIUTyaTanuy 3JIeKTPOTEXHUYECKOTO 000PYAOBaHMUSL.

16.147 «Cnenuanuct

110 IPOCKTUPOBAHUTIO CUCTEM BHCKTpOCHa6)KCHI/ISI 00BEKTOB
KalluTaJIbHOI'0O CTPOUTCIILCTBAY

ITK-1174/A/01.6/1
CIOCOOEH OCYIIECTBISATh
pa3paboTky paboueit
JOKYMEHTAIUH CUCTEM
ANEKTPOCHAOKEHHS
(amekTpocHaOXKEeHHE,
OCBEIICHNUE, 3a3eMIICHHE,
KaOeJbHbIE U BO3AYILHbIE
ceTn) 0OBEKTOB
KaITuTATbHOTO
CTPOUTENILCTBA

TpynoBeie 1elCTBUS:

- Pa3paboTka 3CKH3HBIX UYepTEeXKeW OOIUX BUIOB HETHUITOBBIX
HU3ICIIUH;

- CocraBnenue u odopmiieHue crenupukanuu o0opyrI0BaHus,
W3JIEINA 1 MaTEPUAoB;

- [loaroroBka cneundukanuu B cOCTaBe KOMIUIEKTa pabouei
JIOKyMEHTal1H;

- IlpoBepka TekcToBOll M rpaduueckoil dacteil paboueit
JOKYMEHTAIIUN CHUCTEM JIEKTPOCHA0XKeHUs (JIeKTpoCcHa0XKeHue,
OCBEILIEHUE, 3a3eMJIeHHe, KalelbHble W BO3AYIIHBIE CETH) Ha
COOTBETCTBUE  YTBEPKIACHHBIM  INPOEKTHBIM  PELICHUSIM
IIPOEKTHOM IOKYMEHTAIIUH.




YMeHus:

- OueHuBaTh COOTBETCTBHE pabouell JOKYMEHTAlUU HPUHATHIM
IPOCKTHBIM PEIICHUSAM TPOEKTHOW JTOKYMEHTALUU CHUCTEMBI
3JIEKTPOCHAOKEHHUS;

- YuTaTth 3CKU3HBIE M pabouue 4YepTeXu TpapuuecKoil 4acTu
paboueii ¥ TPOCKTHOM IOKYMEHTAITUH;

- IlpumensaTe TpeOOBaHUS HOPMATHBHBIX IPABOBBIX AKTOB M
JOKYMEHTOB CHCTEMBbl TEXHUYECKOTO pEryJupoBaHMs IpH
COCTaBJICHUU paboueit JOKYMEHTAIlUU CHCTEM
ANEKTPOCHAOKEHUS (3mmekTpocHaOKEHHE, OCBEIICHHE,
3a3eMJICHHE, KaOelnbHBbIE W BO3IYIIHBIE CETH) (IOKYMEHTOB B
TeKCTOBOM  ¢dopme, pabouymx depTexed, crenupuKaiuu
000pyI0BaHUS U U3/ACIIUN);

- [IpuMeHsATH IpOrpaMMHBIE CPeCTBA ISl OopMIIeHHs paboueit
JOKYMEHTAIIUN CHCTEM AIEKTPOCHAOXKeHUs (JIeKTpocHa0XKeHue,
OCBELICHUE, 3a3eMJICHHE, KaOelbHble W BO3JIYLIHBIE CETH)
(TOKyMEHTOB B TEKCTOBOH Qopme, pabounmx dYepTexei,
cneruduKanuu o00pyIOBaHUS U U3ACTU);

- Bribupatp anroput™, crocoObl pa3paboTKu u 0(hOpMIICHUS
ACKU3HBIX M PabOYMX YepTekeil B cocTaBe KOMILIEKTa pabodei
JOKYMEHTAIIUN CHCTEM AIEKTPOCHA0XKeHUs (JIeKTpocHa0XKeHue,
OCBELICHNUE, 3a3eMJIeHHEe, KaOeIbHbIE U BO3/YIIHbIE CETH);

- BpiOupath cnocoObl W anropuT™M paboTBl B CHCTEME
aBTOMATU3UPOBAHHOTO INpoektupoBanus (nanee - CAIIP) s
0(hOpMIICHHUSI YEPTEXKEH.




3HaHus:

- CucreMa ycloBHBIX 0003HaUYE€HUN B IPOEKTUPOBAHUU;

- TpeGoBaHusT HOPMATHBHBIX MPABOBHIX AKTOB M JOKYMEHTOB
CUCTEMbl TEXHHYECKOI'O PEryJIHpOBaHUS B I'PaJOCTPOUTEIbHOMN
JNESTEIIbHOCTH K dTalmaM  TPOEKTUPOBAHUS  CHUCTEMBI
AIIEKTPOCHAOKEHUS;

- CocraB koMmIUleKTa pabodell JTOKYMEHTAlMH CHCTEM
AEKTPOCHAOKEHUS (3mekTpocHaOKEHHE, OCBEIICHHE,
3a3eMIIeHUE, KaOENbHBIC U BO3YIITHBIC CETH);

- TpeboBanust oxpaHbl Tpyda U Mepbl 0€30MaCHOCTU MpHU
MPOSKTUPOBAHUH CUCTEMBI DJICKTPOCHAOKCHHS;

- [IpaBuia TeXHUYECKOM SKCILTyaTallly IEKTPUUECKUX CTAHLIUN
U CeTEH;

- [IpaBuna TEXHOJIOTHYECKOT0 (YHKIIMOHUPOBAHUS
IIEKTPOIHEPTCTUUECKUX CUCTEM;

- TpeGoBaHusi HOPMATHBHBIX MPABOBBIX AKTOB M JOKYMEHTOB
CHUCTEMBl  TEXHHYECKOTO pEryJUpOBaHUS K  pa3paboTke
TEKCTOBOM M Trpaduyeckoil uacTeil pabouell JOKyMEHTAIuU
CHUCTEM DJJIEKTPOCHAOXKEHMs (DJIEKTPOCHAOKEHHE, OCBEIICHUE,
3a3eMiieHue, KaOeNIbHbIE U BO3YIITHBIE CETH);

- HopmaTuBHBIC TIpaBOBBIC aKThl W JIOKYMEHTHI CHCTEMBI
TEXHUUYECKOTO PEryJIUpOBaHU B rpagoCTPOUTETHHON
JIESITEIIBHOCTH;

- [IpaBuina pabotel B CAIIP miis ohopmiteHHS YepTEKEN;

- TpeOoBaHUsT HOPMATHBHBIX TPABOBBIX AaKTOB M JOKYMECHTOB
CHUCTEMBl TEXHUYECKOTO PEryJIHpOBaHUS B TPaJAOCTPOUTEIHHOMN
JIESITEIIBHOCTH K YCTPOUCTBY y3JI0B CUCTEMBI
ANIEKTPOCHAOKEHHUS;

- TpeOoBaHUsT HOPMATHBHBIX TPABOBBIX AKTOB M JOKYMEHTOB
CHUCTEeMBl ~ TEXHHYECKOTO  PETrylIUpoBaHHs B  0O0JacTu
AIIEKTPOIHEPTETUKU K 00ecCreYeHHIO HaJC)KHOCTH
AIIEKTPOIHEPTETUYECKUX CHUCTEM, HAJICKHOCTU U OE30MacHOCTH
OOBEKTOB  DJJICKTPOIHEPTETHKH WM DHEPTONPHUHUMAIOIIAX
YCTaHOBOK;

- TunoBble TMPOCKTHBIC pENICHHS IO y3JaM CHCTEMBI
AIIEKTPOCHAOKECHHSI.

20.032 «PaboTHUK 110 00CTYKHBAHUIO 000PYJOBaHUS MOACTAHIIUN AJIEKTPUUECKUX CETeil»

I1K-828/G/01.5/1
CIOCOOEH OCYIIECTBIISATh
MOHHUTOPHHT
TEXHUYECKOTO COCTOSTHUS
obopynoBaHus
MOJCTAHIINH

TpynoBeie 1elCTBUS:

- IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTPOB 000pYIOBaHMS MOJCTAHLIUN DIEKTPUUYECKUX CeTel,
OIICHKa KaudecTBa paboT MO OOCIyXHBaHUI O0OPYIOBaHUS
MOJICTAaHIIUI 2JIEKTPUUECKUX CETEH.




AJIEKTPUYECKUX CETEUN Ymenus:

- CamoCTOATENbHO MOJAEPKMUBATh M IOBBILIATH YPOBEHb
npoecCHoHaNBHONM KBATH(DHUKAITIH;

- AHanu3upoBaTh M NPOTHO3UPOBATh CUTYAIUIO COCTOSHUSA
000py/1I0BaHUS MOJCTAHIIUN AIEKTPUUECKUX CETEH.

3HaHUA:

- Hopmel u TpeGoBaHus, CTaHAAPTHI 1O UCHBITAHUSIM
000opyIoBaHUS MOICTAHLIUIH AIEKTPUIECKUX cereid,
MyCKOHAIAJIKE;

- XapakTepHble TPU3HAKH TOBPEKICHUI 00CTy>KHBAEMOTO
000py1I0BaHUs MMOJCTAHIIUN AIEKTPUUECKUX CETEH;
- OCHOBBI IEKTPOTEXHUKHU.

2.2. XapakTepucTHKa HOBOr0 BMJAAa NPO(PEeCcCHOHAIBHON eATeJbHOCTH, HOBOM
KBAJIM(pUKALHUU

B pesynbrare  OCBOEHHMS ~ JONOJHMUTENBHOM  00pa3oBaTeiabHONH  IPOrpaMMBI
«DnekmpocHabocenuey CIymaTenb JOMKEH OBITh TOTOB K 001acTé mpodeccHoHAIbHON
NeSTeIbHOCTH, OOBEKTAaM U 3aJlauaM.

Oobnacmo/chepor  nipodecCUOHANBHOM — JNEATEIBHOCTH  CIyIIATENs,  MPOIIEIIIETO
o0y4yeHue 1o nporpamMMe npoQeccuoHaNbHOM MepenoroTOBKH BKIIOYAET:

- 40 CxBO3HBIE BUABI TPO(PECCHOHATBHON EATEIFHOCTH B IPOMBIIICHHOCTH (B cepax:
IIPOEKTUPOBAHUS U SKCILTyaTallUd 3JIEKTPOIHEPTETUUECKUX CUCTEM, AJIEKTPOIHEPreTHUECKUX
KOMILJIEKCOB, CUCTEM DJICKTPOCHA0KEHUS, aBTOMATU3AIINH U MEXaHH3AIMH TIPOU3BOJICTBA).

- 24 ATOMHasi IPOMBIIUIEHHOCTH (B c(epax: MPOEKTUPOBAHUS U IKCIUTyaTalli OOBEKTOB
AJIEKTPOIHEPTETUKH; TEXHUYECKOTO OOCITY)KMBAaHHSI ¥ PEMOHTA DIIEKTPOMEXaHHUYECKOTO
o0opynoBaHus).

- 20 DnexkTposHepreTuka (B cepe 3JeKTPOIHEPTETUKU U DIIEKTPOTEXHUKH).

- 16 CTpoUTENbCTBO M KUINITHO-KOMMYHAJIbHOE X035 CTBO (B chepe NPOEKTUPOBAHUS U
IKCILTyaTaIlil 0OBEKTOB ANEKTPOIHEPTETUKH).

- DIEKTPO3HEPreTHKA U IIEKTPOTEXHHKA.

- DIEKTPOIHEPTETHUECKIE CUCTEMBI U CETH.

Oobvexkmamu nipohecCUOHATFHON IeITETbHOCTH SIBIISIOTCS:

- DJIEKTPUYECKUE CTAHIIMH U TIOJICTAHITHH.

- DJICKTPOIHEPTETHUECKHUE CUCTEMBI M CETH.

- CHCTE€MBI D3JIEKTPOCHA0XKEHUS TOPOJOB, MPOMBIIUICHHBIX MPEANPUATHI, CETHCKOTO
X03$[I\/’ICTBa, TPAHCIIOPTHBIX CUCTEM U UX 00BEKTOB.

- YCTQHOBKU BBICOKOTO HAMPSDKEHUS PA3TUYHOTO HAa3HAUEHUS, DIICKTPOHU3OIIAINOHHBIE
MaTepuraibl, KOHCTPYKIHUHN U CPCACTBA UX NUATHOCTUKH.

- peneliHas 3almMTa 1 aBTOMATH3AIUS JIEKTPOIHEPTETHIECKUX CUCTEM.

- OHCPIr€TUYCCKUEC YCTAHOBKHU, DJICKTPOCTAHIIMK U KOMIIJICKCHI Ha 0a3e BO30OHOBIIIEMBIX
HMCTOYHUKOB DHEPTHH.

- OJICKTPUUYCCKHUE MAIlIHHBI, TpaHC(l)OpMaTopBI, OJICKTPOMEXAHUYCCKHUEC KOMINJIICKCBI H
CUCTEMBbI, BKJIIOYAsi UX YIPaBICHHUE U PETYTUPOBaHUE.



- DIEKTPUYECKHE U  JJICKTPOHHBIC  anmaparbl, KOMIUIEKCBI X CHUCTEMBI
NMEKTPOMEXAHUYECKUX U IJIEKTPOHHBIX aIlllapaToB, aBTOMAaTHYECKHE YCTPOWCTBA M CUCTEMBI
YIPABJICHUS IOTOKAMU SHEPIUH.

- DJIEKTPUYECKAs U30JIALUS IEKTPOIHEPTETUYECKUX U DJIEKTPOTEXHUUECKUX YCTPOMCTB,
KaOenbHbIE M3JENHUS U IPOBOAA, IIEKTPUUYECKUE KOHJEHCATOPbI, MaTepHallbl U CHUCTEMBI
UIEKTPUUECKON M30JISILUN IEKTPHUUECKUX MAlIMH, TPaHC(HOPMATOPOB, Kabele, 311eKTpUIecKux
KOHJICHCATOPOB.

- DJICKTPUYECKUI IPUBOJ] U aBTOMATHKa MEXaHU3MOB U TEXHOJOTHYECKUX KOMIUIEKCOB.

- DJIEKTPUYECKOE XO35MUCTBO U CETH IPEIIPUATUIN, OPraHU3ALMMI U YUPEKICHUN.

- AJIEKTPOOOOPYI0OBAHNE HU3KOT'O U BBICOKOTO HANpPSKEHUS.

- IIOTEHIUAJIBHO OIACHBIE TEXHOJIOTUYECKUE ITPOLIECCH U MPOU3BOJICTBA dJIEKTPUYECKON
JHEPIuHu.

- METO/BI U CPE/ICTBA 3AIUTHI YEIOBEKA, TPOMBIIICHHBIX OOBEKTOB U CPEIbl OOUTAHHS
OT aHTPOIIOTEHHOTO BO3JIEHCTBUSA JJIEKTPUUYECKUX U MATHUTHBIX MOJIEH.

BhInmyckHHK TporpaMMbl IOJDKEH YMETh peliath npodeccuoHaNbHbBIE 3adauu 1o BUAAM
npopAeATeTbHOCTH:
IKenayamayuoHHblL:
- DKCIuTyaTanus BEICOKOBOJIBTHOTO JIEKTPOOOOPYIOBAHHUS IIEKTPHUECKIX CETEH.
Konempyxkmopckuii:
- [IpoexkTrpoBaHuE IEKTPUUECKUX CETEN U AIIEKTPOTEXHUUECKOI0 000py10BaHUSI.

B pesynbpTare OCBOEHHS IOMOIMHUTEIHHOW OOpa30BaTENbHOW MPOTrpamMMbl CIyIIATeNlb
JOJDKEeH  00llagaTth  CHOCOOHOCTSIMM K BBIIOJHEHHIO HOBOIO BHAA  JIeSITEIbHOCTH
COOTBETCTBYIOIIETO MPUCBAaEMON KBaJH(puKauuu padoTHUK B c(epe JIEKTPOIHEPIreTUKH U
3J1eKTPOTEXHUKH.

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

3.1. TpynoeMKoCTb IPOrpaMMBbl

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

- 20,6 3a4eTHBIX €IUHULI;

- 743 ak. u.

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

VYueOHBI TUIAaH JIOMOJIHUTENLHONW 00pa30BaTeNbHOM MPOTPaMMBI  TPEJACTABICH B
MIPWIOKEHNE A., ABIISIOIUNCSA HEOTHEMIIEMOHN YaCThIO TPOTPAMMBI.

Ta0numa 3
CtpykTypa nmporpaMmMsl 1 pOpMBI aTTeCTallUN

| Ne I HaunmenoBanne I ml KonrakTHas pabora, aK. 4 | “ I “ I ®Dopma aTTecTanuu
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1 Teopernueckue 4
P 2 11
OCHOBEI 4, P 03 DK3aMeH
ANEKTPOTEXHUKH 0 3 7
1.1. | Teoperudeckue 4 Pewen
OCHOBBI 5 2|32 10 ne
JJIEKTPOTEXHUKHU 3axad
1.2. | IIpomexyTouHas 2.1 0. 03|17
arrecTanus 0| 3 ’ )
2 DneKkTpoMexaHHuKa 4 2 1
4, 32 03 ' DK3aMeH
0 3 7
2.1. | DuekTpoMexaHHKa 4 Pemen
5 2|32 10 e
3a1a4
2.2. | IIpoMexyTodHas 21 0.
L 03|17
aTTecTanus 0l 3
3 OCHOBBI 2 14
371eKTpobe3onacHocT | 2. 14 03177 3ager o
- 0 3 OILICHKOHU
3.1. | OcHoBBHI 2 Tectn
SIIEKTPOOE30MACHOCT 0 14 | 14 6 poBaH
U ue
3.2. | IIpoMexyrouHas 21 0.
POMeRty 03|17
aTTecTanus 0| 3
4 [IpousBoacTBO 2
3JIEK 2 3auer ¢
TPOSHEPTHH 6. 2 03|37 .
0 3 OIIEHKOi
4.1. | IIpousBoaCTBO 2 Tectu
JIIEKTPO3HEPTUU 4 2|2 2 poBaH
ue
4.2. | IlpomexyToyHas 2. 0.
aTI”)feCTa . 03| 17
15 0| 3
5 Ilepenaua u 3
P 2 13,
pacipezneneHue 6. 22 03 DK3aMeH
ANEKTPOIHEPTUU 0 3 7
5.1. | Mepenava u 3 Pemen
pacrpeeseHue 4 2|2 1 e
3JIEKTPOIHEPTUHU 3anau
5.2. | IIpomexxyTouHast 2.1 0. 03| 17
arrecranys 01| 3 ’ )




PacueTsl TOKOB

3
KOPOTKHX 2. 2§ 22 03| 97 DK3aMeH
3aMBIKaHUH 0l
6.1. | Pacuers TOKOB 3 Pewen
KOPOTKHUX 0 2|2 8 ue
3aMBIKAHUH 3ana4d
6.2. | [Ipomexxyrounas 2.| 0.
arrecTanus 0| 3 03| 17
7 Ilepexonnbie 3
IEKTPOMEXaHHUeCK | (), 18 18 03 1L 3aser o
3 7 OLIEHKOH
He MPOLECCHI 0
7.1. | [epexonnsie 2 Tectu
SIEKTPOMEXAHMHECK | g 18 | 18 10 poBaH
1€ IIPOLIECCHI ue
7.2. | IlpomexxyTouHast 2.1 0.
aTTecTalus 0| 3 03| 17
8 DneKTpudecKas 4 » 19
YacTh CTAHIIUHA U 2. 3 2 03 7' DK3aMeH
HOJCTAaHIIUH 0l
8.1. | DuekTpuueckas 4 Pewen
4acTh CTAHIUH 1 0 2|22 18 e
HOJCTAaHIIUH 3amaq
8.2. | [IpomexxyrodHas 2.1 0.
arrecTanus 0| 3 03] 17
9 DKOHOMHKA B 2 18
SHEpreTHKe 6. 18 03|77 3aner ¢
0 3 OILICHKOH
9.1. | DxoHOMUKA B 2 Pemien
SHEPrEeTHKE 4 18| 18 6 e
3a1a4
9.2. | [IpomexxyrodHas 2.1 0.
arrecTanys 0| 3 03] 17
10 Onektposnepreruue | 4 % 13
CKHE CUCTEMBI U 0. 26 03 ' DK3aMeH
cetn 0 3 7
10.1 | DnexTposHepreTHyde 3 Tectu
CKHE CHCTEMBI U 8 26 | 26 12 poBan
CeTH ue
10.2 | [IpomexxyTouHas 2.1 0.
. aTTecTanus 0| 3 03| 17
11 Peneitnas 3ammura u 3
ABTOMATHIATHA 2. % 26 03|57 Dk3ameH
3JIEKTPO3HEPreTUYEC 0 3
KHX CHCTEM
11.1 | Peneiinas 3ammura u
aBTOMATH3ALUS 3 % | % 4 Pewen
ve
anekTpodnepreruuec | 0 sanad
KHX CHCTEM
11.2 | [IpomexyTouHas 2.1 0.
. aTTecTanus 0| 3 03| 17
12 Boznymrasie u 2114 3auer ¢
KaOeJbHbIC IMHUU 2.1 3 14 03| 7.7 OLIEHKOM




0
12.1 | Bo3gymHsie 1 2 Tectn
KaOeNpHbIC TNHIH 0 14|14 6 poBaH
ue
12.2 | IIpomexyTouHas 210
. aTTeCTaIlns 0| 3 03] 17
13 Wzomsmus u 2 18
NICpCHANPSKEHUA 8. 18 03|97 3auet ¢
0 3 OLICHKOM
13.1 | Uzonsamus u 2 Pemren
HepeHanpsKeHUs 6 18| 18 8 e
3aga4
13.2 | [IpoMexyTouHas 210
. aTTecTanus 0| 3 03|17
14 CucteMsr
ANEKTPOCHAOKEHHS 4 30
TOpOJIOB 1 0. 3 30 0397 DK3aMeH
MPOMBILIJICHHBIX 0"
HIPEANIPUATHH
14.1 | Cuctemsl
3JIEKTPOCHAOKEHHS 3 Tecru
rOpOJIOB U 8 30|30 8 poBaH
MIPOMBIILICHHBIX e
NIpEANPUSITHI
14.2 | IIpomexxyTouHas 2.1 0.
. arTecTalus 0l 3 03] 17
15 ABTOMAaTHKa 2 »
SJICKTPOIHEPIETUYEC | 4, 2 03] 17 Dk3ameH
KHX CHCTEM 0 3
15.1 | ABTomMaTHKa 2 Tectn
DIIEKTPOOHEpreTHieC | o, 2|22 poBaH
KHX CUCTEM ue
15.2 | [IpomexyTouHas 2.1 0.
. aTrTecTauus 0 3 03|17
16 VYnpasienne 2 18
KaueCTBOM 8 18 03| 97 Sauer @
JNEKTPOIHEPTUH 0 3 OUCHKOH
16.1 | Ynpasnenue 2 Tectu
KaueCcTBOM 6 18| 18 8 poBaH
AJIEKTPOIHEPTUH e
16.2 | IIpomexxyTouHas 2.1 0.
. arrecraius 0l 3 03|17
17 Juarnoctuka 2 14
BBICOKOBOJIETHOTO 4, 3 14 03197 032‘::]:0;
o6opynoBaHus ol H
17.1 | JInarHocThka 2 Tectu
BBICOKOBOJIETHOTO 5 14|14 8 poBaH
00opyoBaHUs ue
17.2 | IlpomesxyTrouHas 2.1 0
. aTTecTaus 0 3 03|17
18 Hanexxnocts cucrem | 2 10 13
JNIEKTPOCHAOKEHUS | 4, 10 03 ' 3aver ¢
0 3 7 OIIEHKOU




18.1 | HanexHocts cuctem | o Tectu
SIIEKTPOCHAOKEHHS 5 10| 10 12 posan
nue
18.2 | IIpomexyrouHas 210
. arTecTanus 0| 3 03] 17
19 ABTOMAaTH3MUPOBAHH
BIC
HHPOPMALNOHHO- 2
U3MEPHTETbHbIE 14 3ager ¢
CHUCTEMBI l(]') 3 14 03|97 OLICHKOM
KOMMEPYECKOT0
ydera
3JIEKTPOIHEPTHU
19.1 | ABTOMaTU3UPOBaHH
bIE
HHPOPMALHOHHO- P
CIICH
H3MEpHTEIbHbIC 2
CHUCTEMBI 2 14114 8 e
3amaqd
KOMMEPYECKOT0
ydera
9JICKTPOSHEPIHH
19.2 | IIpomexxyTouHast 2.1 0.
. aTTeCTauus 0 3 03| 17
20 [Morepu n 2 14
9HEeprocOepexeHe 2. 14 031 77 3aver ¢
0 3 OlIEHKOH
20.1 | ITotepu u 2 Tectu
JHEProcoOepeKeHUe 0 14|14 6 poBaH
nuc
20.2 | [IpomexxyTrodHas 2.1 0.
. arTecTanus 0| 3 03|17
21 HUrorosast 1
arrecranus 3|7 12 Hrorosas
3|3 7 03 aTTeCTAIMOHHAS
: 5.7 pabora
0
HTOIO:
471 42 41 32
3 é 5 0 0|63 17 0
0
3.2. Copep:xanue nporpaMmmsl (padouue MporpaMmMbl JMCHMILJIMH (Moay 1ei)
Copep:xanue TUCIUILIMH (MOIYJIEH) peIcTaBIeHo B Tab. 4.
Tabmuma 4
CopepxaHue TUCITUILIAH (MOIYJIEi)
No Haumenoanue
JTUCITUTIINH (MOJTyJICH ) ConeprkaHue TUCIHUIUIAH (MOTYJIEH)
1. | Ilotepu u sHEpTOCOEPEIKEHUE
1.1. | [lotepu u XapakTepucTuka nmpo0ieMbl CHKEHUS TOTEPh

OHEPT OC6CpC)KeHI/IC SJICKTPOSHCPT U AKTyaHBHOCTB 3a1a4i CHUIKCHUS ITIOTCPb




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

IIEKTPO3HEPIUU. 3HAYEHUS MIOTEPH IIIEKTPOIHEPIUH B
sHeprocucremMax P®. OCHOBHBIE MOHATHUS U OIIPEIEICHHUS.
VYKpyHHEHHas CTpYKTypa (pakTHUECKUX NOTePhb
aneKTpodHeprun. HebamaHchl 371eKTpOIHEPTHUH HA 0OBEKTaX.
Hopmuposanue noreps smexkrposnepruu. CTpykTypa noTepb
MOILIHOCTH U 3JIEKTPOIHEPIUH B DJIEMEHTAX
AIIEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOkeHus. JleTanbHas CTPYKTypa OTYETHBIX
norepb. IloTepn MOIIHOCTH B BO3AYLIHBIX U KaOEIbHBIX JIH-
HUSX pa3IM4YHbIX KJIACCOB HampsbkeHus. [lorepu MmoniHocTH
B CHJIOBBIX TpaHcopmaropax. [Torepu B 10NOIHUTEIBHOM
o0opyznoBaHuu nojctaHuil. Pacxon anekrposnepruu Ha
coOCTBEHHBIE HYX /bl oicTaHIMi. CucTema ydera
anexTposHeprun. Kommepueckue norepu. TpaH3uTHbie
notepu. MakTopsl, BIXAIOIINE HA OTACIbHBIE
COCTABJIAIOIIME TOTEPh. METOABI OLIEHKH U aHAJIN3a I10TEPh
IIEKTPO3HEPIUU. XapaKTEPUCTUKA METOJOB U aITOPUTMOB
pacdera 1norepp JIEKTpodIHeprun. Pacuer ycinoBHO-
IIOCTOSIHHBIX MIOTEPb MOIIHOCTH U JIEKTPOIHEPIUH B
000py1I0BaHUHU IJIEKTPUUIECKUX ceTeil. PacueT Harpy30uHbIX
IIOTEPDh MOILHOCTHU U 3JIEKTPOIHEPTUU B DJIEMEHTaX
AIIEKTPUYECKUX ceTeil. XapaKTepUCTUKU IpapUKOB
Harpy3ku. MaTerpupyrone Muoxurenu. Pacuer noreps
AIIEKTPOIHEPIUHU MO rpauKy Harpy3ku. MeTosl
OTIpeieNIeHUs] Harpy304YHbIX MTOTE€Ph: METO] HANOOIBIINX
Harpy3oK, METOJ| CPETHUX Harpy30K, METOJ CPEHUX CYTOK,
METO/]] IOJJIEMEHTHBIX PacueTOB. AHAIN3 TEXHUYECKUX
norepb. CoBpeMeHHbIE MPOrPaMMHbIE KOMITJIEKCHI 110
pacuery noteps: TpeOoBaHMs K POrpaMMHBIM KOMILIEKCaM,
HCIIOJIB3YEMBIM JUJISL PACUETOB MOTEPH. IX BO3MOKHOCTH U
xapakTepucTuku. MHpopmarmonHas obecrne4eHHOCTh
pacdetoB. [JocToBepHOCTH O1leHKH 1TOTeEpPs. [IpencraBnenue
PE3YJIBTaTOB OLEHKH ITOTEPh. MEpONpUATHS MO0 CHUKEHUIO
IIOTEPH JIEKTPOIHEPTUHU U OLICHKA X SKOHOMHUYECKOU

3P PEKTUBHOCTH B COBPEMEHHBIX ycloBHsX. Kiaccudukanms
MEPOIIPUATHM 110 CHUKEHUIO ITOTEPH SJIEKTPOIHEPTUU.
[Tpo6nembl BHEAPEHUSI MEPOTIPUATHI IO COKPAILIEHUIO
MIOTEPH JIEKTPOIHEPTUN B COBPEMEHHBIX YCIIOBHSIX.
CoBpeMEHHbBIE KPUTEPUU OLIEHKH SKOHOMHUYECKOM

3¢ (HEKTUBHOCTH MPOEKTOB: YUCTHIA AUCKOHTHPOBAHHBIIN
JI0XO0J1, BHYTPEHHSSI HOpMa JOXOJAHOCTH, NHTETPaJIbHBIN
CPOK OKYIIA€MOCTH, TUCKOHTHPOBAHHBIE 3aTPATBHI.
Konkypupyromue 3¢ dexts OnpeneneHue OnTUMaIbHBIX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

3HAYEHUH N1apaMETPOB IIEKTPUUECKUX CETEH MTPU
IIPOEKTHpOBaHUU. BbIOOp cedeHuii mpoBoOB U kMl Kabenen
Y HOMHUHAJIBHOTO HAIIPSDKEHUS 110 YCIOBUAM
HKOHOMHYECKOMN 11eJIeCO00Pa3HOCTH MPH MPOSKTUPOBAHUN
(cM. Kypc DIIEKTPUYECKHE CETH IEKTPOIUTAIOIIUX CUCTEM).
OpranuzalvoHHbIE MEPOIPUATHS 110 CHUKEHUIO IIOTEPh
NEKTPO3HEprun. ONTUMHU3ALUS PEKUMOB 110 HANPSIKCHUIO
U peakTUBHON MOIIHOCTU. ONTUMH3AIHS YPOBHS paboyero
HanpspkeHus [ToHsTHE eCTECTBEHHOIO U 3KOHOMHUYECKOIO
pacupeneneHus MOITHOCTEW B 3aMKHYTHIX CETSX.
Pa3MmblkaHNE 3aMKHYTBIX CETEH B ONTHUMAJIBHBIX TOYKAX
Ontumuzanus pexxuMoB padoTsl TpaHCHOPMATOPOB Ha
HOJCTaHLUAX. BplpaBHUBaHUE 3arpy3kH (a3 TMHUHA.
IToBbIIIEHNE YPOBHS DKCILTyaTAllMKU CETH. TEeXHUYECKHE
MEPOIPUSITHS 110 CHUIKEHUIO IIOTEPD 3JIEKTPOIHEPTUH.
KomneHncanus peakTuBHON MOLTHOCTU. BbIOOp HCTOUYHUKOB
peaKTUBHOM MOIHOCTH. CHMKEHUE HEOJHOPOIHOCTU
3aMKHYTBIX ceTell. [IpoosibHast eMKOCTHAs KOMIICHCALMS
MHIYKTUBHOI'O CONPOTUBIICHUS JIMHUN DJIEKTPONIEPEAAUN.
PerynnpoBaHnue NOTOKOB MOIIHOCTH B 3AMKHYTBIX CETSX.
MeponpusTus o peKOHCTPYKLIUU CETH. 3aMEHa
CYIIECTBYIOIIUX MPOBOJIOB JINHUN U TPpaHCHOPMATOPOB
nozacraHiuil. CTpOUTENBCTBO HOBBIX JIMHUN U
TpaHCPOPMATOPHBIX MOACTAHLIUN. YBEINYCHHUE
HOMUHAJIbHOI'O HAIIPSKEHUS! CETH.

1.2. | IlpomexxyTouHas TectupoBanue
aTTecTalus

2. | ABToMaTH3UpOBaHHBIE HH(OPMAITMOHHO-U3MEPUTEILHBIE CHCTEMBI KOMMEPUYECKOTO yUeTa
NIEKTPOIHEPTUH

2.1. | ABTOMaTHU3MpOBaHHbBIE OcHoBHbIE 3a7]aul Kypca. ABTOMaTH3alus yueTa
MH(}OPMAaLIMOHHO- AIIEKTPOIHEPTUU - HHCTPYMEHT MOBbIIIEHUS 3()(PEKTUBHOCTU

U3MEPUTENIBHBIE CUCTEMBI
KOMMEpPUYECKOIo yueTa
ANEKTPOIHEPTUH

porecca poU3BOCTBA, IEPEad, pacpeeiIcHus U
notpebieHus 3nekTpodHeprun. Llenu u 3anaun, pemaemsie
cucteMoi. [ [puHINIIBI TOCTPOEHMSI COBPEMEHHBIX CUCTEM
ACKYD. Tpebosanus k cuctreme ACKYD, mpaBuina yuera
AJIEKTPO’HEpPruu 1 MouHocTy. [IpaBuna yuera
AIIEKTPUYECKON SHEPTUU. TUIIOBBIE TEXHUYECKUE
TpeOOBaHUS K CPECTBAM aBTOMATU3ALUN KOHTPOJIA U yyeTa
aneKkTpo3Heprun u mouHoctu g ACKYD sHeprocucrem.
CocraB u TpeboBaHus K KoHCTpyKIUHU. [Tokazarenu
Ha3zHaueHus. TpeOoBaHUs 110 MUTAHHIO, TPOTPAMMHOMY
o0ecrnevyeHnIo, yCTOHYMBOCTH K KIIMMAaTHYE€CKUM U BHEITHUM
BO3CHUCTBUSAM, O€30M1aCHOCTH, HA/IEKHOCTH,




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

METPOJIOTHYECKOMY 00ECIIEYEHHUIO i TEXHHUECKOMY
o0ciyxuBanuto. Opranu3zanus TOYEK U TPyYII yyeTa
aeKTpo3Heprur. OCHOBHBIE ONIPEIEICHUS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUECKOTO U
TEXHUYECKOTo yuera. L{enun yuera 351eKTpoIHEPruu.
Oyukiuu u 3anaun AUMCKYD npennpusituii ceteit.
3amaun AUMC KYD ObITOBBIX TOTpeOUTENEH. ITaIbl
CO3JIaHUs U BBOJIA B AKcIUTyaTalruio cucremsl ACKYD.
[IpenmpoektHoe obcnenoBanue npeanpusaTus. Paspadorka
TEXHUUYECKOT0 3a7aHus. MoepHU3alus U3MEpPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee mMpoeKTUPOBaHUE
MH(POPMALMOHHO-U3MEPHUTEIHHOTO U HHPOPMALIMOHHO-
BBIUHCIUTENLHOTO KOMILIEKCOB. PazpaboTka 1OKyMEHTOB 1O
METPOJIOTHUECKOMY obecrieueHnto. Komruiekrarus.
CrpoutenbHO-MOHTaKHbIE paboThl. [TyckoHanagouHble
paboThl. OnbITHAS IKCIUTyaTalMsl. Y TBEPKACHHUE TUIIA
CpeicTBa U3MEPEHUs U aTTEeCTalusl METOAUKU BbIITOJIHEHUS
n3MepeHuil. McnblTanne Ha COOTBETCTBUE TEXHUYECKUX
TpeOoBaHUl 00beIMHEHHOTO PhIHKA SHepruu. [lepegaua
ABTOMATH3UPOBAHHON MH(POPMAITMOHHO-H3MEPUTEITLHON
CHUCTEMBI B IOCTOSIHHYIO 3KCIUTyaTauuto M3mepenue sneprun
Y MOIIIHOCTH, IOTPEIIHOCTH U3MEPEHMI. MeTobl
W3MEpPEHUS MOUTHOCTHU. MIHIyKIITMOHHBIN CUETYHK.
[Mu¢possle cuetunku. [lorpemnoctu uzmepennii. Hebananc
ANIEKTPO3HEPIUH U MolHOCTU. KoMMepueckue norepu.
CrpykTypa u coctaB u3meputenbHoro kommiekca ACKVYD
W3mepurenbHblii kanai. TpanchopmaTopsl ToOKa,
TpaHcGOopMaTOPbl HAPSKEHUS, BTOPUYHBIE 1IETIH, CUETYUKHU
NIEKTPUYECKON dHEPruu. BinsHue 21eMEHTOB Ha
METPOJIOTMUECKHE XapaKTEPUCTUKN U3MEPEHUH.
HNudopmannonsslif kanan. OpraHu3anus KaHaJloB CBS3H B
COOTBETCTBHUE C UEPAPXUUECKOUN CTPYKTYPOU MPEATIPUSITHS.
Tunsl ycTpONCTB CBA3M M KaHAJIOB IEpEAayuy JaHHbIX. MX
HaJIeKHOCTh U MPOMYCKHAasi COCOOHOCTh. TpeboBanus 1 K
Pe3epBUPOBAHUIO KAHAJIOB CBS3U U 0030p CYIIECTBYIOLINX
pemenuii. YcrpoiictBo coopa u nepenaun nanubix (Y CIII).
Hasznauenue. TpeboBanus K pyHKIIMOHAIEHOMY COCTaBY,
napameTpam, XxpaHeHuto qaHHbIX [{eHTp 00paboTKu TaHHBIX.
ITepeuens pemaembix 3a1a4d. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapaTHBIX cpeacTB. TexHuyeckue cpeacTsa
U3MEpPEHUs, XpaHeHHs], lepeiadn u 00paboTKK MHPOpPMAITUU
B cucteme L{ludpoBrie cueTUNKH ANEKTPOIHEPTUH.
TexHnueckue xapakTepucTuku. HacTpoeunble napameTpsl.
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CepBuCHBIE BO3MOXHOCTH, (PYHKIIUU U UX HACTPOMKa.
[TporpammHoOe obecrieueHue. Y CTpOHCTBO cOopa U mepeaadu
nanubiX (YCII). Texauueckue XxapaKTepUCTUKH.
Kondurypauus u vactpoiiku. Opranuzanus neHTpa
00paboTku gaHHBIX. TpeGoBaHUs K HTHOPACTPYKTYpPE U
armnapaTHo 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa JaHHBIX. Y HUBEPCAIbHBIN aCHHXPOHHBIN ITPEMO-
nepeaarynk. Mnatepgeiicol. Kanansl csizu B AUMCKYD.
CoctaB 1 Ha3HauYEHUE IPOTPAMMHOTO KOMITJIEKCA CHCTEMBbI
ACKYD CocraB KoMILIEKCA TPOrPAMMHOI0 00ECIICUEHUS.
Monyne agMuHHCTpaTOpa cucTeMbl. KOMMyHHKAITMOHHBII
MonyJib. baza nanHbix. Moaynb cyObEKTOB pbIHKA
ANEKTPO3IHEPIUH U MOIIHOCTH. CripaBOYHMKU. Moynu
IPOCMOTpa M 00pabOTKK JaHHBIX. MOayH 3KCIIopTa-
HUMIIOPTA.

2.2. | I[Ipomexxyrounas TectupoBanue
aTTecTanus
3. | HamexHOCTh CUCTEM DIIEKTPOCHAOKEHHUS
3.1. | HapexHocTb cucreM OO01me cBeieHUs O TEOPUU HA/IEKHOCTH TEXHUUECKUX

INMEKTPOCHAOKECHHUS

cucreM: anekTposnepreruueckux (39C) u cucrem
anektpocHabxenus (COC). HamexHOCTh B TEXHUKE U
SHEpreTHKe. 3a7auu HaIeKHOCTU IIPU IPOEKTUPOBAHUU U
AKCIUTyaTaluH 2JIEKTPOIHEPTETUUECKUX CUCTEM. BiusHue
MIPUHIIMIIOB IOCTPOEHUSI U OCOOEHHOCTEN yIpaBiIeHUs MpU
skcruryaTauu COC Ha ypoBeHb HaIEKHOCTH
anekTpocHaOxeHus. TpeOoBaHUS HOPMATUBHBIX
JokyMeHTOB. Kareropuu snextponorpedurenei no
HaAEKHOCTHU AeKTpocHaOxkeHus. [IpuunHbl 1 Qusndeckue
OCHOBBI BO3HUKHOBEHMSI U pa3BuTus aBapuii B COC.
Knaccudukanus aBapuii. Kimaccudukanms otka3os.
dusnueckas NpuUpoia 0TKA30B IEKTPOOOOpyAOBaHUs. [5].
MareMaTnueckuii anmnapar, UCIoIb3yEMbI B TEOPUU
Ha/IeKHOCTH TEXHUYECKUX (DJIEKTPOIHEPTEeTHUECKHUX )
cucreM. Teopus BeposTHOCTEH (OCHOBHBIE TIOHSITHS,
OCHOBHBIE TEOPEMBI, CITy4YailHbIE BEJIMUMHBI U 3aKOHBI HX
pacripenenenus). OCHOBHbIE TIOHATHS U ONIPEIEIICHUS
TEOpUHU HAICKHOCTU. ENMHNYHBIE M KOMILIEKCHBIE
MOKa3aTeNnu. XapaKTEPUCTUKN HAJE)KHOCTH. 3aKOHBI
pacnpeziefieHus CIIy4aiiHbIX BEJTMYMH B 33J1a4ax HaJIeXKHOCTU
aNIeKTpocHa0keHus: (OMHOMUHAIILHOE pacipeieieHIe,
pacnpenenenue Ilyaccona, mokaszarenbHoe pacrpeeseHue,
3aKOH PaBHOMEPHOTO paclpeAeieHUs] BEPOSTHOCTEH,
HOpMaJIbHBIN 3aKOH pacIpeieleHtsl, FraMMa-pacipe/iesieHue,
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pacnpenenenue Beitbysia). MeTonbl pacuera mokasaTesen
HaAEKHOCTH CUCTEM 3JIEKTPOCHAOXKeHUs. MeTox pacuera
IoKa3aTesiel Hal€KHOCTH C UCIOJIb30BAHUEM MOJIETEN
CIy4aiiHbIX mpoueccos. [Iporeccrsl 0TKa30B 1
BOCCTAHOBJICHUW OJTHOAJIEMEHTHOU cXxeMbl. Cucrema,
COCTOSIIAsA U3 MTOCIEN0BATEIbHBIX BOCCTAHABINBAEMBIX
anemMeHTOB. CucreMa, CoCTOoALAs U3 NapajuiesIbHO
COEIMHEHHBIX BOCCTAaHABIIMBAEMBbIX JIEMEHTOB. Pacuer
MOKa3aTesie Hal€KHOCTH C YYETOM PEMOHTHBIX COCTOSIHUM
Y NIPETHAMEPEHHBIX OTKIOYEHUM 3JIEMEHTOB. METO bl
pacuera nokaszaTesieil HaJIEKHOCTU CXEeM AJIEKTPOCHA0KEHUS
110 CPEAHUM 3HAYEHHSIM BEPOSATHOCTEN COCTOSIHUSA
snemMeHTOB. CpelHre BEPOSATHOCTU COCTOSIHUS SJIEMEHTA.
BeposTHOCTH 0TKa30BOTO M 0€30TKAa30BOT'0 COCTOSTHUS CXEM
C IIOCJIEIOBATEIbHBIM COEITUHEHUEM JIEMEHTOB.
BeposTHOCTH 0TKa30BOTO M 0€30TKa30BOT0 COCTOSTHUS CXEM
C mapaJiyIebHBIM COEUHEHUEM 3JIEMEHTOB. MeTo/ aHanun3a
BEPOSITHOCTEN COCTOSTHUM cucTeMbI. MeTof ¢
UCIOJIb30BaHUEM (OPMYIIbI TOJTHON BEPOATHOCTU. MeToabl
CTPYKTYPHOTO aHAJIN3a CI0KHBIX CXEM U UCIIOJIb30BAaHUE UX
JUTSL OLICHKU HaAEKHOCTU. MeTobl (hopManu3auu npu
COCTaBJICHUU PACYETHBIX CXEM 110 HAAEKHOCTU C yUETOM
(GYHKIIMOHUPOBAHUSI CUCTEM CETEBOM M CUCTEMHOM
ABTOMATHUKH, PEJICMHON 3alIUThI, ONIEPATUBHBIX
MIEPEKIIOYEHUN.

3.2. | [Ipomexxyrounas TectupoBanue
aTTecTalus

4. | lmarHOCTHKA BHICOKOBOJIBTHOTO 00OPYIOBAHHS

4.1. | InarHocTuka 3amaun coBpeMeHHON AuarHocTuku. CoBpeMeHHas cucreMa
BBICOKOBOJIBTHOTO JMarHOCTHKA. /IMarHOCTHKA SIEKTPUIECKON N30T
000py0oBaHUS o0opynosanust BH. McnplTanne n30111MHU OBBIIEHHBIM

MIEPEMEHHBIM HaIPsKEHUEM: BbIOOD 3HAUYEHHUS
UCIIBITATENIbHOTO HANIPSHKEHUs, IIPOLIENypa IPOBEACHUS
WCIIBITAaHUH, OLIEHKA PE3yJIbTaTOB UCIIBITAHUN. MeTo b1
KOHTPOJISl KauecTBa TpaHC(HOPMATOPHOTO Maca.
JlnarHocTHKa CUIOBBIX TpaHC(HOPMATOPOB U PEaKTOPOB;
BakHere (yHKIIMOHATIbHBIE Y3JIbl U CUCTEMBI,
MOJIEXKALIUE KOHTPOJIIO, METOIBI U TEXHUYECKHUE CPEICTBA
KOHTPOJIS 3TUX Y3JI0B U CUCTEM. XpomaTorpaduyueckuit
aHaJIU3 PaCTBOPECHHBIX Ia30B. McnbITaHus U30JIALUN
MOBBIIIEHHBIM BBINIPAMIICHHBIM (TIOCTOSITHHBIM )
HanpspkeHueM. KoHTposb U30J1KU 10 CONPOTHUBIIEHUIO,
0COOEHHOCTH MU3MEPEHHUS B Cllydae HEOIHOPOIHOCTH
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W3O0JISILIHH.
4.2. | IIpomexyTouHas TectupoBanue
aTTecranus
5. | ABTOMaTHKa JIEKTPOIHEPTETUUECKUX CUCTEM
5.1. | ABTOoMaruka Oco0eHHOCTH PHEPreTHUECKOTO MPOU3BO/ICTBA,

SJICKTPOOHEPI€THICCKUX
CUCTEM

00yciaBIMBaIONINE IIUPOKOE BHEPEHUE CPEJICTB
aBTOMATHUKH. BUibl aBTOMaTUKH SHEPIOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJIOTrMYECKasi aBTOMATHKa, ABTOMaTHKa
yIpaBieHUs] HOPMaJIbHBIMU PEXUMaMU, IPOTUBOABAPUIHOE
ABTOMATUYECKOE YIIPABJIECHUE 3JIEKTPOIHEPIeTUIECKUMHU
cucremamu (OCC - npoTuBOaBapHiiHas aBTOMaTHKA).
ABTOMAaTHKa YIPaBICHUS TyCKOM U OCTAHOBOM Typ0oO- U
rugporenepaTtopoB. OCOOEHHOCTH aBTOMATHYECKOTO
yIpaBJIeHUs TypOOreHepaTopaMu aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKJIIOUYEHUE CHHXPOHHBIX T€HEPATOPOB Ha
napauiesbHyto padoty. Cioco0sl ¥ yCIOBHSI BKIIFOUEHHUS.
ABTOMaTHYECKHE CUHXPOHU3ATOPBI (MUKPOIIEKTPOHHBIE U
MHUKPOIPOLIECCOPHBIE). ABTOMaTHUECKOE PEryIHPOBAHNE
HanpspkeHus U peaktuBHo MoiHoctu (APH u PM) B D9C.
TexHuueckue cpeacTsa. ABTOMaTHUECKOE PEryIUPOBaHNE
B030yxneHust (APB) cuaxpoHHbIX MamuH. CUCTEMBI
BO30YKJIEHUsI CHHXPOHHBIX T€HEpaTOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U JABUTaTeiei. ABToMaTuyecKue
PeryasToOpbl BO30YKACHUS NIPONOPLHUOHAIBHOIO JIEHCTBHUS.
ABTOMaTHYECKUE PETYIATOPHI BO30YKIEHUS CUIBHOTO
neiictust (APB CJI). Mukponponeccopusie APB C/I.
Oco0eHHOCTH aBTOMAaTUYECKOTO PEryIupOBaHuUs
koadurmentoB Tpanchopmanuu (APKT)
Tparcpopmatopos ¢ ycrpoiictBamu PITH. ABromarnueckoe
YIPaBIEHUE PEAKTUBHON MOLIHOCTBIO CTATUYECKUX €€
ncTouHNKOB — komneHcaTopoB (CTK). Apromarnueckoe
pEryJINpOBaHME YaCTOTHI U aKTUBHOM MouiHocTH B D9C.
[TepBuuHOE peryinnpoBaHHUe - aBTOMATUYECKOE
peryapoBaHKe YaCTOThI BpallleHHUs Typoo- 1
TUAPOTE€HEPATOPOB. ABTOMAaTUYECKHE PETYIISITOPBI YaCTOTHI
Bpaienus (APUB). Buasl (ruapoanHaMudeckue u
anexktporugpasandeckue APYUB). Bropuunoe
pEryJMpoBaHHE - aBTOMAaTUYECKOE PETYJINPOBAHUE YaCTOTHI
1 akTuBHOU MoiHOCTH (APUM) B O9C.
YacroToperynupyrouiue 3JIeKTPOCTaHLIUU U
AIIEKTPOCTAHLIUH, pabOTAIOIIHE MO JUCIIETYEPCKOMY
rpaduky Harpy3ku. OnTUMaIbHOE pacipeiesieHne Harpy30K
MEXy 00beTMHEHUSIMHU, SHEPrOCUCTEMaMH U
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reHeparopamu. MHOroypoBHeBas nuepapxuueckas APUM
Enunoii sueprocucremsl Poccun. [IpotuBoaBapuitnas
aBToMatuka. Haznauenue, BUbl, IpeabsBIsIEMbIC
TpeOoBaHUsI. ABTOMAaTHUKA OTPAHUYEHUS HETOYCTUMBIX
M3MEHEHUH JAEHCTBYIOIIETO 3HAUYEHUS U YaCTOThI
HaIpsOKEHUs: ABTOMATHKA OTPAaHUYCHUS TTOBBIILICHUS U
cuwkenus Hanpspkeaus (AOITH u [JOCH). ABromarnka
orpanuyeHus noseiieHus 4actotel (AOIIY). ABTomarnka
orpaHuyeHus cHKeHus 9acToThl (AOCY), BKiIrogaromnas
ABTOMATHKY YaCTOTHOTO ITyCKa PE3€PBHBIX T€HEPATOPOB
(AUIII"), aBTOMATHYECKYIO YaCTOTHYIO pasrpy3ky (AYP) u
JIETUTENIbHYI0 aBTOMATHKY 10 YaCTOTE Ha TEIJIOBBIX U
AQTOMHBIX CTaHUUAX. ABTOMATUKA NPEJOTBPALLIECHUS
HapymeHnus ycroiuusoctu (AITHY). Crioco6s1 1o3upoBanus
yopasisitoux Bo3aencTeuid. LlentpanuzoBannas AITHY.
Heuentpanmu3oBannbie ycrpoiictBa AITHY. ABromaruka
JUKBUJAIIUN aCHHXPOHHBIX pekuMoB (AJIAP). Tunosoe
(ocHoBHoe) ycTpoiictBo AJIAP. ABToMaTHueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKJIIOYeHHE pe3epra (ABP).

5.2. | IlpomexxyTouHas TecTtupoBanue
aTTecTanus
6. | YnopaBieHue KauecTBOM 3JIEKTPOIHEPTUU
6.1. | YnpaBieHue KauecTBOM DJIEeKTPOMarHUTHAsI COBMECTUMOCTh M Kau€CTBO
3JIEKTPOIHEPTUU anekTposHepruu. [lokazaTenu kauecTBa NEKTPOIHEPTHH.
HopmartusHo-mipaBoBas 6aza. Cpencrsa n3MepeHus
nokasaresel KkadecTBa 3JeKTpodHepruu. OpraHu3aloOHHbIe
3aJ]auy YIpaBJICHUs Ka94eCTBOM AJIeKTposHeprun. KoHTpob
U aHaJIM3 KayecTBa 3IeKTposHeprun. CrnocoOsl U
TEXHUYECKHE CPEICTBA 00ECTIEYCHHUS KaueCTBa
3JIEKTPOIHEPTUU
6.2. | [Ipomexxyrounas TectupoBanue
aTTecTanus
7. | CucTemsl 3JeKTPOCHAOKEHHS TOPOJIOB U TIPOMBIIUICHHBIX MPEITPUATHI
7.1. | Cucremsl OJIEKTPOIIOTPEBJIEHUE Pexumsl anekTponotTpedaeHus

ANEKTPOCHAOKEHHS
rOpPOJIOB U
MIPOMBIIIJICHHBIX
MPEATPUITHI

Junamuka snextponotpednenus B Poccuiickoit @eneparum,
DneKTpUUecKUe Harpy3KU U 3JIEKTPONoTpeOieHne
CeNMTEOHBIX TEPPUTOPHIA TOPOI0B, [ paduKu MEeKTPUIECKUX
Harpy30K M UX XapakTepUCTUKU, PaKTOpPHI, BAUAIOIINE HA
PEKUMBI DJIEKTPONOTPeOIeHUs Y IpaBIeHUE
anektponorpednenuem Lenu ynpasnenus
3NIeKTponoTpedieHueM, ABapuitHble OrpaHHYEHHS
aneKTponoTpebaeHusi, MeponpusTHs 110 PeryIupOBaHUIO
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PEKUMOB 1eKTponoTpedienus, CTUMYIUpOBaHHUE
noTpeOUTENEH K YIPaBICHUIO AIIEKTPOIIOTPEOICHUEM.
OJIEKTPUYECKHE HAI'PY3KHN SJIEMEHTOB
CUCTEM DJIEKTPOCHABXEHM S PacuetHble Harpy3ku
3JIEMEHTOB CUCTEM 3J1eKTpocHa0keHusl, [lonsaTue pacueTHoit
Harpy3ku. MareMaTtuyeckoe OMCcaHue IEKTPUYECKUX
Harpy3ok, [lokazarenu, xapakTepu3yrome pexxumbl paboThl
AJIEKTPONPUEMHHUKOB U UX Ipymil, [TpakTruueckue MeTo bl
OIpEEIICHUs PACYETHBIX HArpy30K, Onpeneienne
pacueTHBIX Harpy30K CEIUTEOHBIX TEPPUTOPHUI TOPOIOB
O6ume nonoxeHus, PacueTHas Harpyska Ha IIMHaX
BBOJIHBIX pacIpeleINTEIbHbIX YCTPONUCTB 3/1aHHM,
PacueTtnas Harpy3ka pacnpenenutenbHbix auHui 380 B u
TpanchopmaropHbix noacranuii 6—20/0,4 kB, Pacuernas
Harpy3ska 35ieMeHTOB ceteil 6—20 kB u neHTpoB nutanus,
YKpyrnHeHHas OlleHKa pacyeTHOM HArpy3Ku CEITUTECOHBIX
TeppuTopuii, [IpumMepsl onpeneneHus pac4eTHBIX
nexTpuueckux Harpysok. PEXXMMbI HEMTPAJIM B
CUCTEMAX DJIEKTPOCHABXEHU S Pexumel
HEUTpaJM B CETAX cpeaHero HampsukeHus (6—35 kB)
N3onupoBanHas HeWTpaiiplo, HopMupoBanue eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 3eMiit0, KomnencupoBanHas HEUTpaJIb,
[yroracsmue peakTopsl, Pe3ucTuBHoe 3a3eMieHNe
HelTpann, OcoOEHHOCTH BbIOOpa peKUMa HEUTPATIU B CETSIX
¢ Ka0esiMU ¢ M30JSIMEN U3 CIIUTOrO MOJIMITHIICHA.
PexxumMbl HEelTpaiu B ceTssX HU3KOTO HarpsikeHus (10 1000
B) I'myxo3azemneHnHas Heiftpaib, M3oaupoBaHHas
Heitpans. CXEMbBI 'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpuHIMIIBI TOCTPOEHUS CXEM TOPOJCKUX ceTel
TpeboBanus1, MpeabsBIsEMbIE K CXeMaM FOPOJCKUX CEeTeH,
HanexxHocTtb 31exkTpocHadxeHus, KommyTranmoHHsle u
3aIUIIAIOIINE IEKTpUUECKHe anmnaparbl. CXeMbl
pacrpeenuTeNbHbIX AJEKTPUUECKUX ceTeld PagunanbHo-
MarucTpajbHas Hepe3epBUpOBaHHas cxeMa ceTH, IleteBas
HEaBTOMAaTHU3UpOBaHHAs cxeMma ceTu, [letneBas
aBTOMATU3UPOBaHHAas cxeMa ceTH, ClI0)KHO3aMKHYTasi CXeMa
CETH HM3KOTO HanpskeHusi, MHOTOJTy4eBbIe
aBTOMAaTU3UPOBAHHBIE CXEMBI CETH, Peanusanus ycrpoicTsa
ABTOMAaTUYECKOTO BKJIIOYEHHS pe3epBa B
IByXTpaHc(opmaTopHOi oacTaHIK, CXeMbl BBOJHBIX
pacrnpeenuTeNbHbIX YCTPOUCTB 31aHni, PexkoMeHnnanuu no
BBIOOPY CXEM pacnpeaeauTenbHol cety, [IuTtatomue cetu
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6—20 kB Heo6xoauMocTh COOpyKeHUs
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
cereit 6—10 kB, OcoOeHHOCTH MTOCTPOCHHUS MUTAFOIINX
cereit 20 kB.

7.2. | [IpomexxyTouHas TectupoBanue
aTTecTanus
8. | U3omsanus u nepeHanpsKeHus
8.1. | U3omsmus u OnexTpodusnueckue npoueccsl B razax. Kimaccudukarms

NEpCHAIPSXKCHUA

IEKTPUYECKUX NoJiel. oHn3annoHHbIe IPOLECCHI B Ta3ax.
JlaBuHAa 31EKTPOHOB. Y CIIOBHE CAMOCTOSITEIbHOCTH pa3psiaa.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUS OT
JaBJICHUS ra3a u Apyrux ¢pakropo. Dddekt noiaspHOCTH.
bapbepnbiit 3ppexr KopoHHBIH pa3ps Ha HOCTOSHHOM U
IIEpEMEHHOM HanpsukeHusX. [loTepu sHepruu Ha KOpOHY
IIpY IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3naBacmble
KOPOHHBIM pa3psAJI0M Ha poBojax. Paspsna B Bo3ayxe BIOJIb
IIOBEPXHOCTHU TBEPJOTO IUVIEKTpUKA. BiusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HaIlpsHKEHUE
nepekpbIThst OCHOBHBIE BUJIBI U CBOMCTBA BHEIIHEN
U30IAUH. ATMOC(HEPHBINA BO3AYX KaK JUIICKTPUK.
HazHaueHue 1 TUIIBI U30JITOPOB. DKCILTyaTalluOHHBIN
KOHTpoJsb. OO011ast XapakTepUCTHKa U TUIIbI BHYTPEHHEHN
u3ossinun. KomOunupoBanue auanekTpukoB. CtapeHue
BHYTPEHHEN W BHEIIHEN 30U, KoopauHanuus n30suumn
[TpodmnakTuka n30aA0MK. 3aa4d U LEeIH TPOPHUIAKTHKY.
MeTonb! uCIBITaHUS U30JISIUU. BBICOKOBOJIBTHBIE
UCIIBITATENIbHBIE YCTAHOBKH BBICOKOI'O HAIIPSKEHUS.

Y CcTaHOBKM AJIs TOJYYEHUS BBICOKUX NIEPEMEHHBIX U
MIOCTOSIHHBIX HaNpshKeHU. VIMITyJIbCHBIE HCIIBITATEIbHBIE
yCTaHOBKH. M3MepeHue BHICOKUX HaIpsDKEHUH (M3MepeHne
LIapPOBBIM PA3PAAHUKOM, U3MEPEHUE DIIEKTPOCTATUUECKUM
KWJIOBOJIbTMETPOM, U3MEPEHUE HAIIPSKEHNUS C
ucnosnb3oBanueM aenuteneit) Knaccudukanus
nepeHanpsykeHuid. ['po3oBbie nepeHanpspkeHus. MoTHUS Kak
HCTOYHUK I'PO30BBIX NepeHanpskeHnil. OCHOBHBIE
napameTpsl MOJIHUM. IHTEHCUBHOCTB TPO30BOM
nesitenibHOCTH. BHyTpeHnHue nepenanpspkenus. Oomas
XapakTepucTHka. BoiHOBbIE mporiecchl B 00MOTKax
Tpancopmaropa. HauanbHoe pacnpenenenre Hanps>KeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBILUICS
peXuM, IEPEXOIHBIN TIpoliecc. Pacnipenenenne Hanps>KeHUs
BJI0JIb 0OMOTOK Tpex{a3Horo Tpanchopmaropa
Knaccudukanus Mep 3aliuThl OT epeHanpsyKeHH.
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VYcrpolicTBa 3aUThI OT IEPEHANPSHKEHUM. 3anuTa
MOJCTAHIINI OT MPSAMBIX YIapOB MOJIHMH. 30HA 3aLTUTHI
MOJIHUEOTBO/I0B. 30HA 3aIUTHI TPOCOBOT'O MOJIHUEOTBO/IA.
['p030ynopHOCTH OOBEKTOB.

8.2. | [IpomexxyTounas TectupoBanue
aTTecranus
9. | Bo3gymnbie u kabenbHbIC TMHUN
9.1. | Bo3aymsblie u kabenbHbie | OCHOBHBIE MOHATHUS U otnipeneneHus. Kimaccupukamms JIDIT
JIMHUH MepEMEHHOT0 ToKa. Pa3BuTHe TeXHUKU nepenadn 99 B XX
Beke. KoncTpykTuBHBIE 251eMeHThI BJI, nx Ha3HadeHue.
YcnoBus pabotst BJI (rononeaHsie 1 BETPOBbIE HATPY3KHU).
Tunsl IpOBOAOB U I'PO303aILUTHBIX TpocoB. Paciiennenue
¢a3 u ux Tpancnosuuusa. KoHCTpyKIMK Omop u ux
kinaccupukanus. TUTB H30SIMOHHBIX KOHCTPYKIINH.
Jlunelinasa apmatypa. ['eomerpuueckue xapakrepuctuku BJL.
[TpuyuHbI ¥ TEHICHIUS PA3BUTHS KaOCTbHON TEXHHUKH.
DJeMeHThl KabeNbHBIX JIMHUN, UX Ha3HaYeHue. TernoBas
cxeMma 3amenieHus kaoesns. TOKu 1 MOITHOCTH, JOMyCTUMBIE
0 YCIIOBUSIM HarpeBa M30JIALUU Kalens B CTallMOHAPHOM
pexxume. [lytu yBenuuenus npomnyckHoil cnocoonoctu KJI.
Knaccudukanus u OCHOBHbIE THIIbI CUJIOBBIX KaOeNeu.
OcHoBHble Bub! apMatypbl KJI.
9.2. | [IpomexxyTouHas TectupoBanue
aTTecranus
10. | DnexkTposHepreTHYeckre CUCTEMBbI U CETH
10. | DnekTposHepreTuyecKkue TeXHUKO-IPKOHOMUYECKUE OCHOBBI IPOEKTUPOBAHMUS
1. | cucremsl u cetu aneKkTpudeckux cereil. OCHOBHBIE 3a/1a4M TPOESKTUPOBAHUS

aneKkTpudeckux ceteil. KanuranbHbie BIOKEHUS Ha
COOPYKEHHE BO3JIYIIHBIX U KaOENIbHbIX JTUHUM.
KanuranpHble BIOXKEHHS HA COOPYKEHUE TTOHUKAIOIINUX
nojAcTaHIuil. M3aepxku Ha aMOpTU3aINio U 00CTy>KUBaHUE
ceTH. 3aTpaThl Ha KOMIEHCALIUIO TIOTEPh HJIEKTPOIHEPTUH B
ceTu. [IoHATHS HOPMHPOBAHHOTO CPOKA OKYIIAEMOCTH,
koddpuimenTa 3pPeKTUBHOCTH U AUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KaueCTBE KPUTEPHS
HKOHOMHUECKOH dpdexTuBHOCTH. Kiaccudukarms
MoTpeOuTeNeH 0 CTETICHN HAJIeKHOCTH JIEKTPOCHAOKECHHS.
OmnpeneneHue BEpOSTHOTO yiiepOa OT mepepriBa
anekTpocHabxeHus. baancel MmomHoOCTEH B
AIIEKTpOIHEpreTudeckoit cucreme. CocTapistomie 0ajlaHCOB
AKTHBHOM M pEaKTUBHON MOIIHOCTH B
AIIEKTPOIHEPTETUUECKUX CUCTEMAaX U PaOHHBIX CETX.
BeisiBieHIe HEOOXOAMMOCTH YCTAHOBKHU JOTIOJTHUTEIBHBIX
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VCTOYHUKOB PEAKTUBHON MOIIHOCTH. McTOUHMKN
PEaKTHUBHOM MOIIHOCTH B 3JIEKTPUYECKUX CUCTEMAX, UX
TEXHUYECKHE U SKOHOMUYECKHE XapaKTepUCTUKU. BriGop
MOIIIHOCTH U TUIIa KOMIICHCUPYIOLUX YCTPOUCTB 110
yCIOBUSAM OajlaHCca PEaKTUBHOM MOIITHOCTH B JIEKTPUUYECKON
cetu. [ IpMHOUIIBI 5)KOHOMUYECKOTO Pa3MEILEHUS
KOMIICHCUPYIOILUX YCTPOUCTB Ha NOJCTaHIUAX ceTU. BpIOOp
OCHOBHBIX IIaPaMETPOB IIEKTPUUYECKUX CETEN IIPU
npoekTHpoBaHuu. OCHOBHBIE TUIIBI KOH(PUTYpaLUil cXem
ANEKTPUYECKUX CETEN U UX KAYECTBEHHBIC XapaKTEPUCTHUKHU.
Bb100p HOMUHAIBHOTO HANPS)KEHUS YIaCTKOB ceTu. BriGop
YCTaHOBJICHHON MOIIHOCTH TPAaHC(OPMATOPOB
MOHMKAIOIIUX MMOACTAHIUI: SJKOHOMUYECKOE KOJIMYECTBO U
HOMHUHAJIBHBIE MOIITHOCTH TPaHC(HOPMATOPOB, TEXHUIECKHE
OTrpaHUYEHUs, IOIyCTUMBIE IEPETPY3KHU B PA3JIUYHbIX
pexxumax. Beibop cxeM pacnpenenuTeNnbHbIX YCTPOICTB
HOHMXKAIOIIUX NOJCTaHIMI BbI00p IpOBOIOB BO3AYIIHBIX
JUHUHA U CEYCHUI TOKOBEIYIINX KU KaOemei:
HSKOHOMHYECKUE IIapaMETPbl, TEXHUYECKUE OIPAaHUYEHNUS,
JIOITYCTUMBIE TIEPErPY3KH B pab0UMX pekuMax. AJIropuTM
BbIOOpa ONTUMAJIbHOI'O BAPMAHTA CXEMBI CETH.

10. | IlpomexxyTouHas TectupoBanue

2. | aTTecrauus

11. | TeopeTuueckre OCHOBBI JIEKTPOTEXHUKU

11. | TeopeTnueckue OCHOBBI HauanbHble cBeieHUs 00 37€KTpOMarHUTHOM moje. Obuue
1. | 2MeKTpPOTEeXHUKH MIOJIOKEHHS DIIEKTPOHHON TEOPUH. DIIEKTPOMArHUTHOE TTOJIE.

Onektpuyeckue saBieHus. OCHOBHbIE XapaKTEPUCTUKU
AIEKTPUUECKOTO T0Jis. MarHuTHbIe siBieHus1. OCHOBHBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJIA. DJIEKTPOMarHuTHas
UHAYKIMS. OCHOBHBIC TIOHSTHUS TEOPUU DIICKTPUUECKUX U
MarHUTHBIX LENen. DIEKTPUUECKOE COMPOTUBIICHUE.
JluneliHbIe 1IeNU MOCTOSIHHOTO TOKA. DJIEMEHTHI Ieneit
MOCTOSIHHOTO TOKa. MeTo/bl pacyera Lenei mNoCTOSHHOTO
TOKa. DKBUBAJICHTHBIC TPEOOPA30BAHUS B TIETISAX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH OMma. "dopmyna
pa3bpoca". Teopema kommneHcaiuu. 3akoHbsl Kupxroda.
MeTto 1 KOHTYPHBIX TOKOB. M€TO/T y37OBBIX TOTEHIIHAJIOB.
[IpuHUMIT HATOKEHUSI U METOJ HAJIOKEHUS. Y paBHEHUE
OajlaHCa aKTUBHBIX MOIIHOCTEH. MeTo 1 SKBUBAJIEHTHOTO
reHeparopa. [lepenaya sHepruu OT akTUBHOTO
JIBYXTIOJIFOCHHKA K MTacCuBHOMY. PacueT oHOo(ha3HBIX 11enei
CHHYCOMJIAJIbHOTO TOKA. OCHOBHBIE 2JIEMEHTHI, MOHATHUS U
ypaBHEHUS LIENIEH CHHYCOUJAIBbHOIO TOKa. KOMIUIEKCHBIN
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METO/] pacyeTa, BEKTOpHbIE nuarpaMMbl. KoMiekcHas
MOIITHOCTh. Y paBHEHHUE OanaHca MOLTHOCTeH. Pe3onanc B
aneKkTpuueckon nenu. Kommencamnus peakTHBHOM
momHocTH. Pacuer s ekruBHOCTH Hcionbp3oBaHus KY.
Pacuer neneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTAMH.
Jlunetinsiii Tpancopmarop. TpexdazHbie nenu
nepeMeHHoro Toka. Pacuer Tpexdasubix uemnei npu
coeanHeHuu (a3 Harpy3Ku "3Be3na" Ui 4YeThIPEXITPOBOIHON
cuctembl. Pacuet TpexdazHbIx neneil npu coequHeHuu has
Harpy3ku "3Be3a" it TPEXITPOBOIHON CUCTEMBI.
V3mepenne MOIITHOCTH Tpex(a3Hoil 1emnu.

11.

IIpomexxyrounas
aTTecranus

TectupoBanue

12.

ODKOHOMUKA B OHCPI'CTHUKE

12.

ODKOHOMUKA B OHCPI'CTHKC

CoBpeMeHHbIE TEHICHIIMU Pa3BUTHSI TOIUIMBHO-
HHEPreTUYECKOoro Komruiekca KanuranpHble BIOKEHUS B
sHeprerudeckue 00bekTbl. OCHOBHBIE U 000POTHBIE (DOHIBI
SHEPreTUYECKUX NMpeanpusaThii. Meroasl pacuera
ce0eCTOMMOCTH Ha SHEPTreTHUECKYIO MPOIYKLHUIO.
Opranuzanus TpyAa U 3apabOTHOI MIaThl Ha
sHepronpeanpuaTusax. OCHOBHBIE MOJIOKEHUS METOAUKU
TEXHUKO-D)KOHOMUYECKUX PACUETOB B YHEPTETHUKE.
(PUHAHCOBBIN IIaH SHEPTONPEANPUATHS.

12.

[Ipomexxyrounas
aTTecTanys

TecTtupoBanue

13.

DneKTpuYecKasi 4acTh CTaHII

WU U IIOACTAaHIINI

13.

DneKkTpuyecKast 4acTh
CTaHIIUI U MOJICTAaHIIUN

Cxewmpl anektpuueckux coequnenuit TOLl, KOC, I'DC u
I'ADC, ADC, noacranuuii. O61as XxapakTepucTUKa
COOCTBEHHBIX HYXK]I AJICKTPOCTAHIINI U IMOJCTAHIIUN
(Ha3Ha4YeHue, UCTOYHHUKH, CTPYKTYpa NOTpeOUTeNneii).
Cxempl anekTpocHa0x)eHus: coocTBeHHBIX HYx 11 KOC, TOL],
ADC, I'DC u noacrannuil. [Ipo1osKUTENBHBIN peXXUM
paboTHI AIIEKTPOYCTAHOBOK. BBIOOD ceueHuii mpoBOTHUKOB.
Tepmuueckoe aeiictBue TokoB K3. DnekrpoauHamudeckoe
nerictere TokoB K3 Ha anexkTpudeckne MpoBOIHUKHU U
anmapatbl. PacueTHble yci0BuUs BBIOOpa MPOBOIHUKOB U
anmaparoB. BeiOOp MPOBOTHUKOB M JIEKTPHUYECKIX
anrmaparoB: BBIKJIIOYATEIeH, pa3beIeHUTeNeH,
BBIKIJTIOYATEJICH HArpy3KH, OTJeITUTENCH,
KOPOTKO3aMbIKaTesel, IpeaoXpaHuTenel, H3MepUTEIbHBIX
TpaHc(hOpMaTOpOB TOKa M HanpsokeHus. OTpaHYeHNEe TOKOB
K3. U3mepurenbHble TpaHC(HOPMATOPHI TOKA M HATIPSKESHHUSI.

13.

[Ipomexxyrounas

TecTtupoBanue
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2. arTecTalus

14. | IlepexoaHble 2IEKTPOMEXAHUYECKUE POLIECCHI

14. | Ilepexoausie O6mue nonsitus 06 99C u ee pexxumax. OnpeeneHue

1. | snexTpomMexaHUYecKue napaMeTpoB cxeMm 3amerneHns DIC i pacueTosB.

MPOLECCHI OrnpezenieHre TOKOB U MOITHOCTEH. Y CJIOBUS

cyuiectBoBaHus pe:kuMoB DIC U ycTOMUUBOCTh. [loHsATHE
JAHAMUYECKON YCTOMYHUBOCTH. Y CTOMYUBOCTD
nByxMammHHON DIC. JlonyeHus 1 ynpoueHus mpu
pacyere yCTOMYMBOCTH. METO/I MOCIIEI0BATENBHBIX
uHTepBanoB. Ctatuueckas ycroitunsocts IOC. JlaBuHa
HaIIpSDKEHUs, YCTOMYUMBOCTD y3J1a KOMIUIEKCHON Harpy3KH .
VY CTOWYMBOCTD CUHXPOHHBIX ¥ ACUHXPOHHBIX JBUTaTEJICH B
cUCcTeMax IEeKTpocHa0keHus1. Pesynprupyromas
YCTOHYMBOCTb. MeponpusATHs 10 YIIy4IIEHUIO
ycroiunBocty I9C (10NOIHUTENBHBIE). MeponpusTus no
yay4iieHuto yctohauBocTi D9C (peKuMHbBIE).

14. | IIpomexyTouHas TectupoBanue

2. arTecTanus

15. | PacueTsl TOKOB KOPOTKHMX 3aMbIKaHUI

15. | Pacuersl TokOB KOpoTkuX | OOmue cBeeHus: 00 AIEKTPOMArHUTHBIX MEPEXOIHBIX

1. | 3amblkaHuit nporeccax. KopoTrkue 3aMblkaHus U UX KJIacCHU(PUKaLIUAL.

Jonyienus, npuHUMaeMble IIPU pacuere KOPOTKOTo
3amblkanus (K3). [lepexoauslit mporiecc mpu TpexdazHoMm
K3 B nenu 6e3 Tpancdopmaropos. [lonstue ynapHoro toxa,
ynapHoro ko3¢ ¢unuenta. Metozas! onpenenexus Ta.
CxeMbl 3aMelleHus] TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ pacuIenIeHHOH 0OMOTKON
HU3ILIET0 HaNpsKEHUs], CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBaHus cxem 3aMelIeHusl.
[TpakTHyeckre MeTo bl pacuera NepruoANYecKoi
cocrasistomeit Toka K3. Pacuer nelicTByromero 3Ha4eHus
nepuoanYecKoi cocrapistomiei Toka K3 npu ynaneHHbIx
K3. Meron TunoBsIx KpuBbIX. HecummeTpruyHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXxema 3aMelleHUs
npsMOii, 00paTHOW U HYJIEBOM MOCIIeI0BATEIbHOCTEH.
CxeMBbl 3aMeIIEeHNs U TapaMeTPhl HYJIEBON
nocienoBarenbHocTU Tpanchopmaropa (ATP). Ilpumepst Ha
COCTaBJICHHE CXEM 3aMEIICHUS HYJIEBOU
nocienosarenbHocTd. Hecummerpuunsie K3. JIByxdasHoe
K3. I'pannuHblie yCclI0BUS, OCHOBHBIE COOTHOIIEHUS IS
CUMMETPUYHBIX COCTABJISIFOLIMX TOKA U HAIIPSDKEHUS,
BEKTOPHbIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUIeKCHas 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 3emiio.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOILICHUS AJIsI
CUMMCTPUYHBIX COCTABJIAIOIINX TOKA WU HAITPAKCHUA,
BEKTOPHbIE IUarpaMMbl TOKA U HanpspkeHus B mecte K3,
KOMIUIEKCHAs] CXE€Ma 3aMEIICHHUS.

15. | ITpomexxyTouHas TectupoBanue

2. | arrecramys

16. | Ilepenaya u pacupeneneHe MEKTPOIHEPTUN

16. | Ilepenaya u OO01as XxapakTepUCTHKA IJIEKTPUUECKUX CETEH.

1. | pacnpenencHue Knaccugukarus 31eKTpudeckux ceteil. Maremarndeckas
AJIEKTPOIHEPTHU MOJIEIIb JIMHUY 3JIeKTpornepenaun. [1-o0pasHas cxema

3aMEeLIEHUS BO3AYIIHOM JIMHUH, €€ TapaMeTphl: aKTUBHOE U
PEaKTUBHOE CONPOTHUBIICHUS, aKTUBHASL U EMKOCTHAas
IPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMEIIEeHUs JIMHUMI
pPa3HOro HOMUHAJIBHOIO HanpskeHus. [lapameTpbl cxemsl
3aMelleHus KabenbHOH TMHUU. PeXMMHbIE XapaKTepUCTUKU
auHUK. BekTopHbIEe AarpaMMbl TOKOB U HaPSYKEHUH.
[Tanenne Hanpspkenus. IlpononbHast u nonepevHas
COCTaBJISIIOIIME BEKTOpa NajeHus HanpspkeHus. [lorepst
HanpspkeHus. Onpenenenne napaMeTpoB yCTaHOBUBLIETOCS
peXHUMa JIMHHUU: 110 TaHHBIM KOHIIA JINHUU; TIO JAaHHBIM
Hayvaja JuHuu. [lapameTpsl u cxembl 3aMeLICHUS
TpaHchopMaTOPHOTO 000PYTOBAHHUS MTOHUKAIOIITUX
noactanuuii. JIByxooMoTo4HbIe TpaHchopmaTopsl. Cxema
3aMeLIeHUs, OIIPEIEICHHUE €€ TapaMeTPOB M0 KaTal0KHBIM
JaHHBIM TpaHcpopmatopa. Onpenenenue noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3aMelleHns, ONpEeACIICHUE €€ TapaMeTPOB.
[Toncranuu ¢ aBroTpancpopmaropamu. KoHCTpYKTHBHBIE
0COOEHHOCTH, MOIITHOCTH 0OMOTOK, TUITOBasi MOIITHOCTh
aBToTpaHchopmMaTopa XapaKTepUCTUKHU IpaduKoB
Harpy3ku. Bujbl rpaukoB Harpy3ku u UX XapakTepUCTUKU.
HauOonpinas u HauMeHbIas Harpy3ku. ['ogoBoit rpaduk
Harpy3Ku Mo MpoJI0JKUTENbHOCTH. Yncao 4yacoB
UCIIOJIb30BaHUS HAUOObIIeH Harpy3ku THO.
[IpencraBieHne Harpy30K B PACUETHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMH,
MOCTOSIHHOM Harpy3koi, HEU3MEHHbIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBJICHUAMHU. PacyeTsl yCTaHOBUBILINUXCS

PEKMMOB IPOCTEHIINX IEKTPUUECKUX ceTel. 3aauun
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pacueTra yCTaHOBHUBIIMXCS peKUMOB. PacueTHbIe CXeMbI
AIIEKTPUYECKUX CETEH, pacueTHasi MOLUTHOCTb MOJICTAHIUH.
Pacder pexxuma pa3oMKHYTO# ceTH MeTOJIoM "B JiBa 3Tamna'.
Pacuer pexrMa KonbLIeBOW CETH, TOUKA IOTOKOpA3/ea.
OcoOeHHOCTH pacyeTa OJHOPOIHOM IICKTPUICCKOM CETH.
Onpenenenue NOTeph AIEKTPOIHEPTUU. Y CIIOBHO-
MEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE TOTEPU MOILIHOCTU U
AJIEKTPOIHEPIUM B DJIEMEHTAX MIEKTPUIECKOUN ceTH. Bpems
MaKCHMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelleHHe oTepb. OCHOBBI PEryIHMpOBaHUS HAMPSKECHUS
Y KOMIICHCAIIMU PEAaKTUBHOM MOIIHOCTH B JICKTPUUYECKUX
ceTsx. O01as xapakTepucTUKa peXrMa HallpsDKEHUN U
croco6oB ero perynupoBanusa. Haubonbime pabouune
HaINpsDKCHUS AIIEKTPooOopyaoBaHus. TpedoBaHus K
KaueCcTBY HampsbKkeHus. Perynupyromue ycTpoiicTBa U ux
BIIMSIHME HA PEXKUM HANPSDKCHH: TeHEPATOPhI
AIIEKTPOCTAHILIUN, KOMIICHCUPYIOIIIUE YCTPOKCTBA
(cHHXpOHHBIE KOMIIEHCATOPbI, KOHIEHCATOPHBIEC OaTapew,
CTaTHYECKHUE TUPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKH
MIPOJI0JIBHOM KOMIIEHCAIIUH, PEAKTOPHI), TPaHCHOPMATOPHI C
perynupyeMbiM ko3 duimentom Tpanchopmanuu. OreHka
JIOCTaTOYHOCTH PETYJIMPOBOYHOIO JHAra3oHa
MOHIDKAIOIIET0 TpaHchopMaTopa.

16. | [IpomexyTouHas TectupoBanue

2. aTTecTalus

17. | IIpou3BOACTBO 3IEKTPOIHEPTUU

17. | IIpousBoacTBO CTpyKTYpHBIE TEXHOJIOTUYECKUE CXEMBI, TPUHIIMUIIBI padoT U

1. AJIEKTPOIHEPTUU ocobernnoctu KOC, TOI, I'9C, T'ADC, ADC, I'TOC.
['paduku Harpy3KHU SHEPTOCUCTEM U HX peaTu3aius
Pa3TUYHBIMH TUIIAMH JIEKTPOCTAHIIUH.
D1exTpoo0opyI0BaHUE NEKTPOCTAHIIUHN U MTOACTAHIUN: -
BBIKJTFOYATEIN 0aKOBbIE U MAJIOMACIISIHbIE; - 3JIETa30BhIE,
BAaKyyMHBIE, 3JIEKTPOMarHuTHbIe. BhIKitoyaTenu Harpy3Ku; -
pa3zbeAMHUTENH, OTAETUTETN U KOPOTKO3aMbIKATEIH.
CunxpoHHbIe reHepaTopsl. Turbl, napameTpbl. CUCTEMBI
oxnaxaeHusi. Cucremsl Bo30yxaeHus. CUIIOBbIC
Tparncopmatopsl. Tumsl, mapameTpsl. CHCTEMBI
oxnaxaeHusi. ABtrorpanchopmaropsl. Pexxumer padotsr AT.
TennoBoii pexum TpancGopmaTtopoB. TpeboBaHHS K cXxeMaM
PVY. Cxemsl PY paananbHOro Tuma: cXeMbl ¢ OJHOU U €
JIBYMsI cucTeMaM# COOpHBIX MIHH. CXeMBbI KOJBIIEBOTO THIIA.
YHpOILIEeHHBIE CXEMBI.

17. | IlpomexxyTouHas TectupoBanue
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2. arTecTalus

18. | OcHOBBI 371€KTPOOE30TIACHOCTH

18. | OcHoBBI TexHuka 0€30MacCHOCTH KaK KOMILIEKC MEP U MEPOTIPUSTHIA,
1. | anekTpoOe30rnacHoCTH obecrieunBaronuii 6€301MacHOCTh padoT B

ANIEKTpOYyCTaHOBKaX. ONacHOCTh NOPAXKEHUS SIEKTPUUECKUM
TOKOM. MeXxaHu3Mbl JeHCTBUSI 3JIEKTPUUECKOTO TOKA Ha
OpraHu3M 4ejoBeka. BimsHue NOCTOSHHOTO, IEPEMEHHOTO U
TOKOB BBICOKO1 4acTOThI. YyBCTBUTEIBHOCTH OPraHU3Ma
4eJI0BeKa K JEMCTBUIO 3JIeKTpruuecKoro Toka. [loporu
YyBCTBUTEIHHOCTH, HEOTITYCKAIOIINIA TOK, CMEPTEIbHBIN
nopor Toka. [IpaBuia TexHuku 0€301acHOCTU NOTpeOUTENeH
ANEKTPO3HEPrun. DnekTpoyctaHoBku 10 1000 BOIbT,
anekTpoyctaHoBkH Beiie 1000 BoabT. ['pynms! o
AIIEKTPOOE30MaCHOCTH NEPCOoHAla, 00CITYKHBAIOIIIETO
AIEKTPOYCTAHOBKU. [[efCTBYIOIIME 3JIEKTPOYCTAHOBKH.
[Topaxenue yenoBeka MeKTpuueckuM TokoMm. [TyTu Toka
yepes Teno yenoBeka. OTHOBPEMEHHOE PUKOCHOBEHHE K
TOKOBEAYIIUM YacTsIM. DIIEKTPOTPABMBI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@®axTOophl, BIAMUIIOLINE Ha COIPOTHUBIIEHUE TEJIa YEIOBEKa.
Hanpsoxenue npukocHoBeHus. [llaroBoe HanpsokeHue.
BozneiicTBue 37eKTpUUecKoro moJjisi Ha OpraHu3M 4YeJloBeKa.
[TpaBuia oka3zaHus IEpPBOM MOMOIIH [TOCTPAaBIIEMY OT
ANEKTpUUYECKOro Toka. MickycctBeHHoe nbixanue. Henpsimoi
Mmaccax cepaua. OcBoOoKIeHHEe OCTPAAABIIETO OT
JIEHCTBHSI DJIEKTPAUYECKOro ToKa. [IpuHsATHE Mep pOTUB
nanenus. [Ipusnedenue k cede BHuManus. Kareropuu
MOMEILEHUH 1O OMACHOCTH MOPAKEHUS IEKTPUUECKUM
tokoM. Kateropuu pabot B anekTpoyctaHoBkax. Hapsn.
Pacniopsixenue. Oprann3aliuOHHO-TEXHUUECKHE
MEpONPUATHS 10 0OecrieueHHIo 0€30MacHOro MPOBEICHUS
paboT B 37eKTpoycTaHOBKax. JInIia, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBeieHNE paboT B AIEKTPOYCTAHOBKAX.
Opranu3anus padot o Hapsay. Jomyck Opuraasr k padoTe.
[TpoBepka orcyTcTBUs HanpspkeHUs. [1opsaok HaloKeHUs
MEPEHOCHBIX 3a3€MJICHUI. Y CTPOMCTBO 3a3€MIICHUM.
OnexTpo3aluTHble cpeacTBa. OCHOBHBIE AJIEKTPO3AIUTHBIE
cpencTBa. JJonoTHUTENbHBIE 3IEKTPO3aIUTHBIE CPECTBA.
Hcnonp30BaHueE 3JIEKTPO3AIINUTHBIX CPEJCTB B
anekTpoyctaHoBkax A0 u Beiie 1000 BosbT. Ilmakater u
3HAKHU. DJIEKTPOUHCTPYMEHT. J[BOoliHas U301
anekTpouHcTpymeHTa. [IpaBmia 6e3omacHoi paboTHI.
VicTouHnky nuTaHusl dJIEKTpOUHCTpyMeHTa. Mcnpitanue




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

U30JISILUU, TPEOOBAHUS K U30JIALUU. 3a3eMIICHUE U
3aHYJICHUE, TPEXIIOIIOCHBIE BWIKHU. THIIBI IPEIOXPAHUTEIICH.
[IpaBuia 3aMeHbl NpenoxXpaHuTesien. JlecTHUIbI,
YCTPOMCTBO, paboTa, ucibiTaHusi. PaboTa Ha BeICOTE,
MOCTKH, ITOAMOCTHS, Jieca. be3omnacHble pacCTOAHUS AJIs
pa3IMYHBIX KJIACCOB HAIPSDKEHUS.

18. | IIpomexxyTouHas TecTtupoBanue

2. | aTrecranus

19. | DnekrpomexaHuka

19. | DnekrpomexaHuka DnexTpudeckne MamuHel. Tpanchopmatopsl. Pexumbl
1. pabOTHI JTEKTPHYECKUX Ma-IIHMH (JBUraTeNb, TOPMO3,

TeHEepaTop); MpeoOpa30BaHNE YHEPTUHU B ITHX PEKHUMAX.
KoHcTpykius ¥ npuHLIMN 1eHCTBUS TpaHchopMaTopa.
Pabota TpancdopmaTopa npu Xoa0CTOM X0JI€ U MO/
Harpy3koi (koa¢ddunnent Tpanchopmannu, OCHOBHbIC
ypaBHeHHUs). OCHOBHBIE YPABHEHMSI U CXE-MbI 3aMEIICHUS
TpaHncpopmaropa. HomuHansHOe HanpspkeHue KOpOTKOro
3aMbIKaHus, €ro BeI-00p. OIBITHOE OIpe/ieTIeHIE
[IapaMEeTPOB CXEMBI 3aMEILEHUS 110 PE3YIbTaTaM OIBITOB
XO0JIOCTOT'O X0/1a ¥ KOPOTKOTO 3aMblKaHUs. I3MeHeHue
HanpspKeHUs TpaHcpopmaTopa Ipu U3MEHEHUH €ro
Harpy3ku. CriocoObl U CXeMbI pEryIMpPOBaHUS HATIPSKEHUS
TpaHnchopmaropa. CXeMbl U TPYIIIBI COEAUHEHUS] 0OMOTOK.
[TapannensHas pabora. Hecummerpuynasi Harpy3ka.
ABtotpanchopmaTop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U MIEPEXO/IHBIX Ipoueccax. ACHHXPOHHBIE
MamuHbl. KOHCTpyKIMS ¥ MPUHIMI JEHCTBUS
acuHxpoHHoro asura-tens (AJl). Pacnpenenénnsie u
COCPEOTOUEHHBIE OOMOTKH. Y CIIOBUS MOJTyYSHHS
KpYroBOT'O Bpa-IAOIIErocs noisi B Tpex(as3HbIX 0OMOTKaX.
Psin cunxponHbIx ckopocTeid. [IpuBenenune pabouero
npolecca aCHHXpOHHOW MamuHbl (AM) k pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIE YPAaBHEHUS U CXEMBI
3ameleHus npuseaeHHo AM. [TapameTpsl cxeMbl
3amerieHust AM, ux pU3NYECKuil CMbICIT.
ONEKTPOMarHUTHBII MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTEPUCTUKH.
VYcnoBus ycroitunBoii pabotet Al TpeboBaHUs K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyudlieHue mycKoBbIX
cBoiicTB AJ]. CriocoOsI peryanpoBaHus CKOPOCTH.
CHuHXpOHHBIE MAIIHBI. KOHCTPYKIIMS ¥ IPUHIINAII JEHCTBUS
CUHXPOHHOM MalllnHbl. MarHUTHOE 10JIE€ CHHXPOHHOIO
reneparopa (CI') npu Harpyske. Peakuus sikopsi. OCHOBHBIE




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

YpaBHEHHUS U BEKTOPHbIE THAarpaMMbl CHHXPOHHOW MaIIMHbI
(CM). ITapametpst CI' B ycTaHOBHUBILIEMCS PEKUME.
OCHOBHbBIE XapaKTepUCTUKU aBTOHOMHOrO CI'.
[TapamnensHas pabora CI' ¢ ceThlo, CIOCOOBI M YCIIOBUS
CUHXPOHM3AIMH. Y PaBHEHHS 3JICKTPOMAarHUTHON MOIIIHOCTH
Y MOMEHTA. YTI0Bble XapakTepuctuku CM, cratnueckas
ycroinunBocTh. U-00pa3Hble XapaKTepUCTUKH

19. | Ilpomexyrounas TectupoBanue

2. arTecTalus

20. | Peneilinas 3amuTa ¥ aBTOMaTU3aLUs HJIEKTPOIHEPTETHUECKUX CUCTEM

20. | Peneiinas 3amuTa u Ha3nauenue u Bubl aBTOMATUKU SHEPTOCUCTEM.
1. | aBromaTtuzanus Haznauenue penelinoil 3amnThl, TpeOOBaHUS,

QJICKTPOSHECPICTUUCCKUX
CUCTEM

IIPEIbABIAEMBIE K YCTPOMCTBAM PEJIEHHON 3aILUTHI.
OcHoBHbIE BUbI TOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, Ha KOTOPbIE JOJKHBI
pearupoBaTh YCTPOMCTBA PEIICMHOM 3aIUThI. BUab
KOPOTKHX 3aMblKaHUil. BeKTOpHBIE AarpaMMbl TOKOB U
HaNpsOKEHUH P Tpexa3HbIX, IBYXPa3HbIX, 0THO(DA3HBIX U
JBYX(a3HbIX KOPOTKUX 3aMbIKaHUN Ha 3eMJIO B CETH C
3a3eMJICHHOM HeUTpanblo. BekropHas auarpamma
0J1HO()a3HOr 0 3aMbIKaHUS HA 3€MIIIO B CETH C
M30JIMPOBAaHHOW HeWTpanblo. Kakne n3MeHeHus: napameTpoB
peKMMa IPU BOSHUKHOBEHUH KOPOTKHX 3aMbIKaHUH MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOEHHUS PEIEHHON 3aIUTHI.
BekTopHbIe AMarpaMMbl TOKOB [P KOPOTKOM 3aMbBIKaHUU 32
TpaHchOpMaTOPOM CO CXEMOU COSTUHEHUS 0OMOTOK
TpeyroiapHuK/3Be3/1a-11. MakcumanbHast TOKOBas 3aIllMTa.
Omnpenenenue napameTpoB cpadbaThIBaHUS U OLIEHKA
4yBCTBUTEIBHOCTH 3alIUTHI. BapuaHThI cxem
M3MEPUTENILHOTO OpraHa 3aluThl. MakcuMalibHas TOKOBast
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HANpsKEHUIO.
ToxoBas orceuka. TokoBas 3amura co CTylEeHYaTOU
XapaKTEPUCTUKOW BBIACPKKM BPEMEHHU. 3alUTa OT
3aMbIKAHUH Ha 3€MJIIO B CETH C U30JUPOBAHHON HEUTPAIIBIO.
ToxoBast HallpaBJIEHHAs 3allUTa JIMHUH 3JIEKTPOIIEpEIady C
JBYXCTOPOHHHMM NUTaHueM. 90°-ast cxema BKIIIOUEHUS peie
HanpaslieHus1 MoITHOCTU. TOKOBasi HanpaBlieHHAs 3alIUTa CO
CTYIIEHYaTON XapaKTEPUCTUKON BBIIEPKKH BPEMEHHU.
TokoBas 3ammTa HyJIEBOM NOCIEA0BAaTEILHOCTH. TOKOBas
3aMTa 0OpaTHOM MOCIIeA0BAaTEFHOCTH. 3a04Has 3aIlnuTa
JUHUH snekTpornepenaun. [IpuHnunm neicTeus, mapaMeTpsl
cpabateiBanus. [IpononsHast quddepeHmanbHas TOKOBas
3aluTa, IPUHIMI JEHCTBUS, TapaMeTphl cpabaThIBaHUS.




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

[TpononsHas nuddepennuanbHas TOKOBas 3alUTa THHUH.
Juddepenumansao-dasznas 3ammra muaun. [lonepeunas
muddepeHIanpHas TOKOBas 3aluTa, IPUHIHUI JeHCTBUS,
cpabareiBanus. [lonepeunas nuddepenunanbHas TOKOBast
HaIpaBJieHa 3alI1Ta MapauIeIbHbIX JIUHUH.
ABTOMaTHueckoe 1nmoBropHoe BitoueHue (AlIB).
Hasnauenne AIIB, TpeGoBanusi, npeapsasisieMbie Kk AIIB.
Bo3MoXHOCTH yCKOpEHUSI IEUCTBUS 3aIUTHI IPU HATUIUU
AIIB. IloBpexieHruss © HCHOPMaJIbHBIE PEKUMBI paOOTHI
tparcopmaropa. TpeOoBaHUs, MPEABSIBISIEMBIC K PEICHHON
3amuTe TpaHcopmaTopa. OCHOBHBIEC U PE3EPBHBIC 3aAIIUTHI
Tpanchopmaropa.

20. | IlpomexxyTouHas
2. | aTrecranms

TectupoBanue

AHnHOTanuu pabodux MporpamMm JUCHUIUIMH (MOyJiei) MpeacTaBIeHbl B MpHiIoxkeHn: b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nudopmanus o0 mpakTHYECKOH TMOATOTOBKE B CTPYKTYpE  JAOIMOJHUTEIbHON
o0pa3oBaTenbHON TPOrpaMMBbI MIPEACTaBIeHa B IpHIOKeHuE B.

B pamkax yueOHOro

IJlaHa  JIOTIOJHUTENIbHOW  00pa3oBaTeNIbHON  MporpamMmbl

UCTOJB3YIOTCS TPaJUIMOHHbIE OOpa30BaTeNbHbIE TEXHOJOTUH, a TaKKe HWHTEPaKTHBHbIC
TEXHOJIOTUH, TPEJCTABICHHBIE B TA0M. 5.

Tabmuma 5
XapakTepuctuka 00pa3oBaTeNbHON TEXHOJIOTUU
HanmeHnoBanue Kparkas xapaktepuctuka
PacuetHo- KypcoBas paboTa 1o nmpoeKTUpOBaHUIO TTIABHON CXEMbI AJIEKTPUUECKUX

rpaduueckas paboTa | COeTUHEHUN dIEKTPOCTAHIUH (TTOICTAHIIUHN ) UCXOS U3 3aJaHHBIX

YCJIOBHH M PEKUMOB PabOTHI

Juckyccus Jluckyccus o TeMaTUKaM JUCIHUILINH MpoTrpaMMbl TPodhecCHOHaATBHOM
MEePENOrOTOBKH

Pemenue 3anau Pemenne npoduibHBIX 33724 IO TEMATHKE COOTBETCTBYIOIIETO
npeaMeTa

PacueTtHoe 3amanue Brinonsenue PaCUYCTHBIX 3aJlaHUi 110 TEMATHUKE COOTBCTCTBYIOILICTO

npeameTa

5. OONEHOYHBIE U METOAUYECKUE MATEPHAJIBI 1JI1 KOHTPOJIA

OCBOEHMUSA PE3YJIIBTATOB OBYYEHUSA




5.1. Tekyuuii KOHTPOJIb
Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapPAKTEPUCTUKAMHU KOHTPOJBHBIX
3agaHuii ¥ npenactasieH B Tabnure 1 npunoxxenus I

5.2. [IpomeskyTOUYHAS aTTeCTALMS

[TpomesxyTouHas aTTecTanus 1o MporpaMme MpoBOAUTCS B (hopme 3adera, IK3aMeHa WU
OoTYeTa O CTAKUPOBKE B COOTBETCTBHHM C Y4E€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasiena B Tabnuue 2 npunoxxenus 1.

5.3. Urorosasi arrecTanus
HTorosas aTrecTanus 1o nporpamme mpoBOAUTCS B OPME UMO2080t ammecmayuoHHOU
pabomul. XapaKTEepUCTHKA 3a/IaHuK npeacTaBieHa Tabmuie 3 npunokerus .

5.4. HezaBucHMBIH KOHTPOJIb Ka4ecTBa 00yueHH sl
[lopsimox  He3aBUCMMOM  OLIEHKM KadyecTBa JONOJHUTENbHOM  00pa3oBaTelbHOM
[IPOrpaMMbI NPEACTaBIIEH B IPUIIOKeHUU [

6. OPTAHUBAILMOHHO-IIEJAI'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHo-MeToqMYecKoe U MHGOPMALMOHHOE o0ecnieYeHue

a) mutepatypa HTb MOU:

1. ABTomMaru3auusi AMCIIETYEPCKOrO yHpaBiieHUs B 3iekTpolsHepretuke / Pen. 1O. H.
Pynenko, B. A. Cemenos. — M. : M3a-s0 MOU, 2000. — 648 c. — ISBN 5-7046-0528-1 : 120.00.;

2. ABTomartu3anus EKTPOIHEPIeTUYECKUX CUCTEM : YuyeOHoe rmocobue uisi By30B IO
CHEIHATbHOCTH " ABTOMaTH4ECKOE yIpaBlieHHE AJIEKTPOIHEPTeTUUECKUMU
cuctemamu","DnerposHepreruyeckue cuctemsl u cetu" / O. I1. Anekcees, u nap. ; Pen. B. II.
Mopo3kuH. — M. : DHeproaromuzaat, 1994. — 448 c. — ISBN 5-283-01105-4 : 6000.00.;

3. ABTOMaTHKa JJIEKTPOIHEPTETUUECKUX CHCTEM : YdeOHOe mocobue s BY30B IO
crenuanbHOCTH "ABTOMATH3AIUS MIPOU3BOJICTBA U paclpeneneHus snekrTposHeprun” / Pen. B.
JI. Kozuc, H. 1. OBuapenxko. — M. : Dueprousaar, 1981. — 480 c.;

4. becmanos, B. . DnexTpuueckue MalIvHbl | y4eOHHUK IS BY30B IO HAMpPaBICHHUIO
"OnexkTposnepreruka u onekrporexnuka' / B. f. becmamoB, H. ®. Kotenenem. — 4-e
u3n.,mepepad. u gon. — M. : Axagemus, 2013. — 320 c. — (Bsicmee mpodeccuoHanbHOE
obpa3zoBanue. bakamaBpuar). — ISBN 978-5-7695-8497-8.;

5. BenukoB, B. A. IlepexoaHble 3JI€KTPOMEXaHHUUECKUE IPOLECCH B IIEKTPHUUECKUX
CUCTEMaXx : YICOHUK JUIS DJICKTPOIHEPTETUICCKUX CliennaabHocTel By30B / B. A. Benukos. — 2-
e u3., nepepad. u gomn. — M. : Beicmias mkona, 1970. —472 c.;

6. Bonbnek, A. 1. Dnexktpuueckne mMaminHbl. BBeeHUE B 3JE€KTPOMEXAHUKY. MallnHbI
MOCTOSSHHOTO TOKa H  TpaHcopMmaTopsl : YYeOHUK [UIsi BY30B 1O HAIMpPaBICHUIO
"ONeKTpOTEeXHUKA, IEKTPOMEXaHUKA U AJeKTpoTexHonorun" u "Dnekrposnepreruka” / A. W.



Bonbaek, B. B. ITonos. — CII6. : ITutep, 2007. — 320 ¢. — (Yuebnuk mist By3oB). — ISBN 5-469-
01380-4.;

7. Wnenpunk, B. MW. Dnexrpuyeckue CUCTEMbl M CE€TU : Yy4eOHUK JJIs
ANEKTPOdIHEpreTuyecKkux cnenuanbuocteit / B. . Upenpuuk. — 2-e usa., crep., nepemned. ¢ u3j.
1989 r. — M. : Anbsiac, 2009. — 592 c. — ISBN 978-5-903034-76-5.;

8. KosunoBa, M. A. KopoTkue 3aMmbIKaHHsI B 3JEKTPOYCTAHOBKAaX MEPEMEHHOr0 TOKa
HanpspkeHreM cBeiie 1 kB : yuebHoe mocobue no aucuurnHe "Toku KOPOTKOTO 3aMbIKaHus"
no HampasieHuto 13.03.02 "DnektposnepreTuka u dnekrporexnuka" / M. A. Kosunosa, Harr.
uccnen. yu-t "MOU" (HUY"MBU"). — M. : U3a-Bo MOU, 2019. — 144 c. — ISBN 978-5-7046-
2156-0.
http://elib.mpei.ru/elib/view.php?id=10708;

9. KopoTkue 3amblKaHHsI U HECUMMETPUYHBIE PEKUMBI IJIEKTPOYCTAHOBOK : yueOHOE
mocoOue i BY30B IO CIEIMUAIBHOCTAM "DJeKTpudeckue craHmuu', "DIeKTpocHaOxkeHue"
HanpasieHus: "Dnekrposnepreruka’ / W. I1. Kproukos, B. A. Crapunos, FO. I1. I'yces, M. B.
[Tuparopos. — M. : U3garensckuii jom MOU, 2008. — 472 ¢. — ISBN 978-5-383-00257-5.;

10. Jloktuonos, C. B. Dnekrposneprernyeckue cucreMbl. KOHCTIEKT Nekuuii : yueOHoe
mocodoue Mo Kypcy "DIeKTpodHepreTHueckue CUcTembl' 1o mnpodmito  "DIeKTpHuecKue
cTaHuuu" HampasiieHus: "DnekTposHepretuka u anekTporexunuka" / C. B. Jloktuonos, C. B.
Hlynsxenko, Ham. uccnen. ya-t "MOU". — M. : U3x-Bo MOU, 2013. — 148 c. — ISBN 978-5-
7046-1430-2.
http://elib.mpei.ru/elib/view.php?id=5704;

11. MeTronuueckue yka3zaHusl MO KypcoBoMmy INpoekTy "PailoHHas siekTpuueckas ceTb
aJIeKTpodHepreTudeckoit cucremsl”" / A. A. I'mazynoB, Mock. suepr. un-t (MDU), u ap. — 1993.
—-39¢c.;

12. Metoasl pacueTa YCTAaHOBMBIIMXCS PEKHUMOB DJJIEKTPUUYECKHX ceTeil : ydeOHoe
nocobrue IO HampaBleHUIO "DJEKTpO’HEepreTMka W  3IJEKTPOTEXHUKA" 1O  Kypcam
"OnexTposnepreruueckue cuctemsl" u "Jlanpuue anexrponepenaun CBH" / O. B. uuuna, C. B.
Jloktuonos, A. H. Illapos, C. B. lllynsxenko, Hat. uccnen. yu-tr "MOU" (HUY"MBOHN"). — M. :
Wzn-Bo MDU, 2019. — 108 c. — ISBN 978-5-7046-2140-9.
http://elib.mpei.ru/elib/view.php?id=10710;

13. OBuapenko, H. 1. ABTOMaTHKa YHEPTOCUCTEM : YICOHUK ISl By30B IO HAIIPABJICHUIO
"Onextposnepreruka” / H. M. Opuapenko ; Pen. A. @. JlpskoB. — 3-e u3a., ucnop. — M. :
Usznarensckuit njom MBOU, 2009. — 476 c. — ISBN 978-5-383-00354-1.
http://elib.mpei.ru/elib/view.php?id=5283;

14. OCHOBBI COBpEMEHHOW SHEPreTHKH : B 2 T. : Y4eOHHUK JUIsl BYy30B 10 HalpaBICHUSIM
"TennosHepreruka", "DnekTposHepreruka', "JHepromammHoctpoenue" / O6m. pen. E. B.
AwmetuncroB. — 5-e u3z., crep. — M. : Uzmarensckuii jom MDU, 2010. — ISBN 978-5-383-00501-
9,

15. IlpaBuna ycTpoicTBa 3JIEKTPOYCTaHOBOK. — /- u3A. — M. : Omera-JI, 2006. — 268 c. —
(besomacHocTh 1 oxpana Tpyna). — ISBN 5-365-00299-7.;

16. PacyeT KOpOTKHMX 3aMBIKaHHI U BBIOOP DJIEKTPOOOOPYIOBaHUSA : yuyeOHOE mocobue
JUIS BY30B [0 CHEMUAIBHOCTAM "DJIEKTpUUECKUEe CTaHIUN", "DIIEKTPOIHEPIeTUIECKHE CUCTEMBI
u cetu", "OnexrpocHabxkenue", "PeneiiHas 3ammTa U aBTOMaTU3alMS 3JIEKTPOIHEPTreTHUECKUX
cucreM" HampasieHus "Dnektposnepretuka" / M. Il. Kproukos, u ap. — M. : AKAJIEMUS,
2005. — 416 c. — (Bricuree mpodeccuonansHoe oopazoBanue). — ISBN 5-7695-1998-3;



17. CnpaBoYHUK 1O MPOEKTUPOBAHMIO 3ekTpuueckux cereil / U. I'. Kapanersn, [u ap.] ;
pen. M. JI. ®aitbucoBuu. — 4-¢ usn., nepepad. u gom. — M. : DHAC, 2017. — 376 c¢. — ISBN 978-
5-4248-0049-8.;

18. ®enoceeB, A. M. PeneitHag 3ammra 3JIEKTPOIHEPIeTHYECKUX cucTeM: PerneiiHas
3amuTa cered : YdyeOHOe mocoOwWe Il BY30B IO CIEHUATBHOCTH "ABTOMaTH3aIUs
MPOM3BOJICTBA U pacrpeaeseHus ekTpodneprun” / A. M. ®@enoceeB, M. A. denoceeB. — 2-¢
u3.,nepepad. u gom. — M. : DHeproaromusaat, 1984. — 520 c.;

19. ®oxun, 0. A. BeposTHOCTHbIE MeETOABI B pacyeTax HAJECKHOCTH CHCTEM
anektpocHaOxenus / 0. A. @okun ; Pen. B. A. Benukos ; Mock. snepr. ua-t (MOU). — M. —
1977.-83 c;

20. YepuoOposos, H. B. Peneiinas 3amura sHEpreTHUECKUX CHCTEM : Y4yeOHoe mocobue
JUIS SHEPreTUYECKHX CHEeIHaIbHOCTEN CpeIHUX MpoQeccuOHANbHBIX YueOHBIX 3aBeneHuil / H. B.
YepuoOporos, B. A. Cemenos. — M. : Dueproaromusnart, 1998. — 800 c. — ISBN 5-283-01003-7 :
70.00;

21. lIsenos, I'. B. DxoHOMUYECKHE PEKHUMBI JIEKTPUICCKUX CETeH : yueOHOe mocodue
o KypcaM "DJIEKTPUYECKHUE CETH SJIEKTPONUTAIOUX cUCTeM" M "DIEeKTpOIHEPreTUYeCKHue
cucTeMbl U ceTu" mo HampasieHuto "DnekrposHepreruka’ / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MBU TY). — M. : U3narensckuii nom MOU, 2007. — 40 ¢. — ISBN 978-5-383-00003-8.;

22. Ilynexenko, C. B. AnropurMbl aBTOMAaTU3HPOBAaHHBIX pPacCYETOB CUCTEM
ANEeKTpocHaOXKeHUS : ydeOHoe mocodue mo Kypey "ANropuTMbl aBTOMAaTU3UPOBAHHBIX PAcYETOB
CHCTEM 3JIeKTpOCHa0keHus" 1o HanpapieHuto "Dnekrposnepreruka” / C. B. lllynsxenko, Harr.
uccnen. yu-t "MOUN". — M. : Uzn-Bo MDU, 2015. — 124 c. — ISBN 978-5-7046-1677-1.
http://elib.mpei.ru/elib/view.php?id=7693.

6) muteparypa ObC u B/I;

1. bomoroBa B.B. , Poranes H.JI. , 3yOkoBa A.I. - "DKoHOMHKa DHEpPreTUKH",
WznarensctBo: "Usnarensckuit sjom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

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

3. B. A. SfmkoB, M. 0. Cubuxwun, 1O. J[. Cubuxkun- "DiaexrpocHabxeHUE
IIPOMBIIIJIEHHBIX TNpPEAnpUATHd W ycraHoBOK', W3pmarenscrBo: "Jlupexr-Meama", Mocksa,
bepnun, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427;

4. B. ®. Kamuaun, A. B. Kob6Genes, C. B. Koueprun- "HaaéxHocTb cucrem
anekTpocHaOxenusa", M3marenbctBo:  "TaMOOBCKMI — TOCYAapCTBEHHBIH — TEXHHUYECKHI
yausepcureT (TI'TY)", Tambos, 2011 - (81 c.)
https://biblioclub.ru/index.php?page=book&id=277978;

5. I'epacumoBa B.I'.- "Onektporexnuueckuii cnpaBounuk: B 4 1. T. 3. IIponsBoactso,
nepeiadya U pacrpeaeneHue aexkrpuaeckon sneprun”, Msparenscrso: "M3OU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

6. XKykos B.B.- "Dnekrtpuyeckas 4YacThb 3JEKTPOCTAHIMHA C Ta30TypOMHHBIMH U
napora3oBbiMH ycTaHoBKamu'", zmarensctBo: "MOHN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;



7. Kaprames W.U., Tynsckuii B.H., llamonos P.I'., [llapos }O.B., HaceipoB P.P.-
"Vnpasnenue kadyecTBoM 3iiekTposaHeprun’, MU3parenscrBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8.  Kongpareea O.E.- "OcHOBBI oOXxpaHbl Tpyda ¥ TEXHUKH OC30IAaCHOCTH B
anekTpoycranoBkax", M3narensctBo: "MOH", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

9. NoranoB JI. A.- "Teopernueckue OCHOBBI JJIEKTPOTEXHUKU: KpaTKUW Kypc",
MznarensctBo: "Jlanp", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

10. IIeemoB I'.B.- '"l'opoackue pacnpeneiuTesbHble AJIEKTPUYECKUE CeTH",
UznarenscrBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

11. IBenos I'. B., CumaueBa O. B., Capuenko O. B.- "l[lotepu smekTposHepruu mpu ee
TPAHCIOPTE MO OJJIGKTPUYECKHUM CETSIM: pacyeT, aHaiu3, HOPMUPOBAHWE U CHIDKEeHue'",
WznarensctBo: "U3narensckuit sjom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

12. eenoB I'.B., CunaueBa O.B., CaBuenko O.B.- "[loTepu snexkTposHepruu mpu ee
TPAHCIOPTE MO OJJIGKTPUYECKHUM CETSIM: pacyeT, aHaiu3, HOPMHUPOBAaHWE U CHIDKEeHue'",
WsnarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

13. IBenoB I'.B.- "DnekTpocHabGkeHHUE TOPOJOB: AIEKTPONOTPEeOICHUE, pacueTHHIE
Harpy3Ku, pacupeaenutenbibie cetn', M3natenscto: "MOU", Mocksa, 2012 - (268 c.)

https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyemsie ObC:

He npedycmompeno

6.2. KagpoBoe o0ecrieuenue

Jns  peanu3anuy  JIOTIOJIHUTENBHOW 00pa3oBaTeIbHOM MPOTrpaMMBbl  IPUBJIEKAIOTCS
IpenojaBaTesd U3 4Yuclia ITaTHBIX HayyHo-nefaarornyeckux padotukos ®I'bOY BO «HUY
«MDW» wu nuna, upeactaBuTenud paboTomaTened WM 00beIUHEHUI paboTomaresnei.
Nndopmanusg o kaapoBoM OOECHEUEHUU JOMOIHUTEIbHOW 0O0pa30BaTEIbHOW MPOrpamMMbl
IIpe/ICTaBICHA B IPHIIOKEHNN [l

CBeneHuss O  PYKOBOJAMTENE  JOMOJHUTENbHOW  00Opa3oBaTeNbHOM  MPOrpaMMBbI
IIpeICTaBJIEeHbI B puiioxkeHue E.

6.3. ®uHaHcoBOe o0ecmeuyeHue

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

duHAHCHPOBAHKE MPOTPAMMBI OCYIIECTBISIETCS 32 CUYET JUYHBIX CPEJICTB CIIyIIATEIIeH
WM 3aKa3YUKOB, 10 HAMPABICHHUIO KOTOPHIX MPOBOAMTCS OOydeHue. B kauecTBe 3aka3unka
MOTYT BBICTyHaTh palOoToAaTenu, yHHUBEpPCUTETHl (B ToM uucie MOU), rocymapcTBeHHBIE
CTPYKTYpHI U IPOYHE YIaCTHUKH 00pa30BaTEIHHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE o0ecneyeHue



MarepraabHO-TeXHHUECKUE YCIIOBHUS pean3allid JIONOJHUTEIBHON 00pa3oBaTeIbHOM
pOrpaMMBbl MpeacTaBieHbl B [Ipunoxenun 3.

Kanenmapusiii rpadguk yueOHOTO Tporiecca pa3pabaThIiBaeTCs ¢ Y4ETOM TPEeOOBaHHM K
Ka4ecTBY OCBOeHHs M Mo 3ampocam obOydvaromuxcst ([Ipunoxenue UW). Pacnucanue 3aHsThit
pa3pabaThIBacTCs Ha KOKAYIO PEaTH3yeMyI0 IPOrpaMmy.

JIMCT U3MEHEHM (AKTYAJIM3ALIAN)

‘ Ne n/mt | CopepxaHue U3MEHEHUsI (aKTyaJIu3allin) ‘ JlaTa yTBep>KaeHus: U3MEHEHUI
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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