MUHHCTEPCTBO HAYKH
U BbICIIEro oopasoBanusi P® //
®I'OY BO «HNRY «MIUN»
MHCTUTYT ANCTAHIIMOHHOTO M A AO

U JOIMOJHHUTECJIBHOI'O Oﬁp a30BaHUudA

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

JOIMOJIHUTEJBbHAS OBPA3OBATEJIBHAS TPOI'PAMMA
npogeccuonanbHoll nepenoozomosKku

HanmenoBanue DJEeKTPOIHEPreTUYECKUE CUCTEMBI U CEeTH

NPOrpaMmbl

®opma obyueHus 3a04Has

BbiiaBaeMblii JOKYMEHT JUIIIIOM O NTPO(eCCHOHATIBHOI ePenoArOTOBKE

HoBas xkBanuduxanus HE MPHCBANBaETCS

Hentp 10 Kadenpa "TexHuku u 31eKTpoPU3NKU BHICOKMX HApsKEHUN"

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

Ceeaenun o Bnagensue L3N M3K H B
Bnaseney YcMaHoBa H.B. U
3am. qupekropa MJIJ10 Nperngurarop  R3D653adc-UsmanovaNatv-90b3fa VcMaHoBa

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
CseneHunn o enagensue L3N M3K

i Bnageneyu KpoxuH A.T".

Hauansauk OJII10 * Mol ¢ NaerTbnratop R6d4610d5-KrokhinAG-aa301184 A.Il'. Kpoxun

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
Ceefenua o Bragensue L3N M3aKn

2 : Bnageneu Manuny H.B.

Haqa_]'[LHI/IK (I)HO * MOI ¥ Waentudmkatop R13696f6e-MalichNV-45fe3095 H.B. MaJ-H/Iq

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn
Bnageneu Koeanee [.W. H'I/L
PyK()Bo nureirs TOBH Wgentnbnratop RO9bc37b9-KovalevDmI-bis5dcea? KoBajies
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
P%]KOBOHHTeHL o Csegenun o Bnagensue L3N M3K 21 I/I
Y pa30BaTeJ-[BHOI/I “E g Bnageneu Koeanee [.W. o
IIPOrpaMMBbI - M9y ¢ Vaermagmrarop | RO9bC37b9-KovalevDmI-bfs4ceay Kosanes

MockBa






1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ilean: .IOArOTOBKA CHELUAIMCTOB IIyTeM (OPMHPOBAHUS HOBBIX HPO(ECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIs AEATENbHOCTH B cdepe «IIeKTpOIHEpreTuKa M
AJIEKTPOTEXHUKAY npoduis "DNeKTPOIHEPIETUUECKHUE CHUCTEMBI u cetu".
[Iporpamma sBIIsieTCS MPEEMCTBEHHOM K OCHOBHOHM 0Opa3oBaTeNbHOW IMPOrpaMMe BBICIIETO
oOpazoBanus HanpasieHus ToAroToBKH 13.03.02 «D1eKTpoIHEPreTHKA U AIEKTPOTEXHUKAY.

IIporpamma cocraBjieHa B COOTBETCTBHH!

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM  CTAaHAAPTOM  BBICIIETO
oOpa3zoBaHus 1O HarpaieHU0 MoAroToBku 13.03.02 DiekTpo’HEpreTHKa W AJIEKTPOTEXHUKA,
YTBEPKICHHBIM Mprka3zoM MunoopHayku ot 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ [Ipodeccuonansupim crannaptoM 20.012 «PaboTHUK MO OpraHU3alluu SKCILTyaTaIlluu
ANEKTPOTEXHUYECKOTO 00OPYZOBAHUS TEIUIOBOM 3JEKTPOCTAHLMUY, YTBEPKIECHHBIM MPUKA30M
Muntpyna 06.07.2015 1. Ne 428H, 3apeructpupoBanssiM B Muntocte Poccuun 29.07.2015 1. Ne
38254, ypoBeHb kBanudukanuu 6.

- ¢ IIpodeccuonansupim cranmaptom 20.032  «PaboTHUK TIO OOCITYKHBAaHUIO
000pYyIOBaHUSI TOJCTAHLUN JIIEKTPUUYECKUX CETEH», YTBEPXKJCHHBIM IPHUKA30M MHUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBeHb KBanu(puKauuu 6.

- ¢ IlpodeccuonanpubiM  cranmaptom  20.041  «PaboTHMK TIO  ONEPAaTHBHO-
TEXHOJIOTUYECKOMY YIPABJIEHUIO B JJIEKTPUYECKUX CETIX», YTBEP)KICHHBIM IPUKA30M
Muntpyna 14.05.2019 r. Ne 3271, 3apeructpupoBandbiM B Muntocte Poccuun 16.07.2019 r. Ne
55292, ypoBeHb kBanugukanuu 6.

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

Pexum 3aHATHIH:

Pacnivcanue 3aHATHII 1O JONOJHUTENBHOM 00pa30BaTENbHOW MpPOTrpaMMe MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymmbl. KOHKpeTHBIE 1aThl TPOBEACHUS 3aHIATHI
yKa3bIBAIOTCS B JOTOBOPE HA OKa3aHHE 00pa3oBaTeNbHbIX yCIyr. JJaHHbIE pacMCaHus XpaHATCS
B DJIEKTPOHHOH CHCTEME ydeTa XoJla pealin3allii MporpaMMbl Npu ee Hanmuuud. [lpu mobom
rpaduke 3aHATUN yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HENENI0, BKIIIOYAs
BCE€ BUJIbl ayIUTOPHON U BHEAYIUTOPHOM (CaMOCTOSATENILHOMN) yueOHOM paboThI CirymaTess.

TpeOoBaHMsi K YPOBHIO MOATOTOBKH CJylaTejs, Heo0XOAUMbIe JJs1 OCBOCHUS
NpOrpaMMbl: JIUIIA, JKEJAloIlMe OCBOUTH JIOTOJHUTENBHYIO 00pa3oBaTENbHYIO MPOrpaMmy,
JOJKHBI UMETh MJTM TIOJTydaTh BBICIIEE WK cpeliHee npodeccroHanbHoe oOpa3zoBanue. Hamnuaue
yKa3aHHOTo 00pa30BaHUsl JOJDKHO TOATBEPKIATbCS JIOKYMEHTOM TOCYIAapCTBEHHOI'O WM
YCTaHOBJIEHHOT'0 00pa3lia, WM akaJeMHUUeCKON CIpaBKOW O MPOXOKICHUH 00yUEeHHUS.

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0KICHUH MPOrPAMMBI U C/1a4€ UTOTOBOM
aTTecTallid BBIJAETCS JUIUIOM O TPO(EeCcCHOHATBHOM TMEPENoArOTOBKE YCTaHOBJICHHOTO
oOpasra.



Cpok 1eiiCTBUSI UTOTOBBIX IOKYMEHTOB

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



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. KomnereHunu
B pesynbrare OCBOCHHUS JOMOJHUTEIBHONW 00pa3oBaTENbHONW MPOTPaMMBI CIYIIATENh
JOJDKEH 00J1a1aTh KOMIIETeHIUAMU (Tadu. 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(pOpMaIlUK, OCHOBBI MPUMEHEHUS CHCTEMHOTO MOAXO0Ja s
CUHTE3 HH(POpMAITUH, peIIeHUsT MMOCTABJICHHBIX 3a/ad B cepe dIEKTPOIHEPTETHKU U
MIPUMEHSITh CUCTEMHBIN AIIEKTPOTEXHUKH.

TTOJIXOJT JJTST PEIICHUS

IMOCTaBJIEHHBIX 3a7a4 YMeTh:

- BBINOJHATH TIOMCK  HEoOXomuMoil  mHpopmamuu, e
KPUTUYECKHH aHaiu3, 0000IaTh pe3yapTaThl aHaiu3a JUlsd
pelleHnsl MOCTaBICHHOM 3a/lauk B cpepe AIEeKTPOIHEPreTUKH U
AIIEKTPOTEXHUKH.

Bmaners:

- HaBBIKaMM MCIIOJIb30BaHUsl CHCTEMHOIO MOAXO0JA Ul PELIEHUS
MOCTAaBJIEHHBIX 3a7ad B  cdepe DIEKTPOIHEPTeTUKU U
AIIEKTPOTEXHUKH.

B pe3ynbTare 0ocBOEHMS IPOrpaMMBbl CIIyIIATeNb JOKEH ObITh CIOCOOEH peatn30BbIBATh
TPYI0Bble GYHKIIUU B COOTBETCTBUH € TPO(ECCHOHATILHBIM CTaHAAPTOM (TabiI. 2).
VYpoBeHb KBaMpUKAIH 5.

Tabmumna 2
[TpakTHKO-OpHEHTHPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IPOTPAMMBI

TpynoBbie QyHKIIUU TpeboBaHus K pe3yabTaTaMm \




20.032 «PaboTHUK 110 0OCITY>KUBAHUIO 00OPYIOBAHS MOACTAHIIUN DICKTPUICCKUX CETEI»

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

TpynoBbie 1eUCTBUA:

- IlpoBeneHne BBIOOPOUYHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTpPOB O00OpY/IOBaHMS TOJCTAHIMKN JIICKTPHUECKUX CETEH,
OLICHKAa KadecTBa pPabdOT MO OOCITY)XKMBAHUIO OOOPYIOBaHHS
MOJCTAHIINI JIEKTPUUECKUX CETEH.

YMeHnus:

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

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

3HaHUs:

- Hopmel wu TpeboBaHUs, CTaHAAPTHI 10 HUCHBITAHUSAM
o0opynoBaHus MOACTaHIUI AIEKTPUUECKUX cerel,
IIyCKOHAJIAJIKE;

- XapakTepHble TPHU3HAKH TOBPEKICHUI 00CTy>KHBaEMOTO
000py1I0BaHUS MMOJCTAHIIUN AIEKTPUIECKUX CETEH;

- OCHOBBI ANEKTPOTEXHUKH.

20.012 «PaboTHUK 110 OpraHu3alyy SKCIUTyaTaluH 3JEKTPOTEXHUUECKOTO 000pYy10BaHUS

TEIIOBOM QJICKTPOCTAHIIUN

I1K-495/A/02.5/1
CIIOCOOEH BBITIOJIHSATD
pocTeie padoT 1o
TUTAHUPOBAHHIO
IKCILTyaTaIUH
ANEKTPOTEXHUIECKOTO
o0opyoBaHUs

Tpynoseie nelcTBUS:

- Cocrasnenune rpaduka 00Xx0/10B u OCMOTPOB
JIIEKTPOTEXHUYECKOTO o0opynoBaHus, MEXaHNU3MOB 51
YCTPOMCTB,  HAaxONAIUMXCA B  BEICHUM  IOAPA3ACIICHUS,
ONEPATUBHBIM IIEPCOHAIOM;

- TlogroroBka mepeyHss pabOT MO TEKYyWIEH AKCIUTyaTalud M
IUJaHA  HUX  BBINOJHEHUS  IEPCOHAJIOM  COBMECTHO €
PYKOBOJMTEIIEM, OTBEYAIOLIUM 3a JKCILTyaTalUIo
IIEKTPOTEXHUYECKOT0 000PyI0BaHHUS.

YMenus:

- CoCTaBJIATh OTYETHBIE IOKYMEHTHI;

- Omnpenenate cocTaB U MOCIEAOBATEIBLHOCTh HEOOXOIMMBIX
JIecTBUH MPU BBINOJIHEHUH paboT;

- AHanu3upoBath MH(pOpPMaINIO, GOPMUPOBATH MPEICTABICHUE
0 CUTYallUH.

3HaHUS:

- TpeOoBaHuss  oxXxpaHbl  Tpyda TMpH  OIKCIUTyaTalluu
AIIEKTPOYCTAHOBOK (JIJIs COCTABJICHHS TEpeyHs pabOT B MOPSIKE
TEKYIIeH YKCILTyaTaIim);

- [IpaBuiia sKcCIUTyaTauu JIEKTPOTEXHUIECKOTO 000PYI0BAHUS.

20.041 «PabOTHHK MO ONEPATHBHO-TEXHOJIOTMYECKOMY YIIPABJICHHUIO B SJIEKTPUUECKUX CETIX)»




I1K-1278/C/01.5/1 TpynoBbie neicTBUS:

CIOCOOEH OCYIECTBIIATh - IIpoBenenue BHU3yaJlbHOTO OCMOTpa Ha OTCYTCTBHE Ae()EKTOB
BBIITOJIHEHUE 00CITyKUBAaEMOU 3JIEKTPOYCTAaHOBKU;

HOJIrOTOBUTEJIBHBIX - IlpoBepka OTCYTCTBHUSA B 3JIEKTPOYCTAHOBKAX ITOCTOPOHHMX
MepOHpHHTHﬁ, Jian, MCXaHUM3MOB, ITOCTOPOHHUX MPCIAMETOB IICPCH Ha4YaJIoOM
IPEIIECTBYOLINX OIEPATUBHBIX MEPEKIIOUCHUH;

OlepaTUBHBIM - O3HakOMJIEHME C COCTOSSHUEM  IJIEKTPUUYECKOM  CETH,
NEPEKIII0YEHUAM U3MEHEHUSMU B CXEMax  DJJEKTPUYECKHX  COEAMHEHUIt

00CITy’)KMBaeMOT0 0O0OBEKTA.

Ymenus:
- UuraTh rpaduueckue cXeMbl MIEKTPUICCKUX COSTUHEHU;
- PabGortate Cc omepaTMBHOW W TEXHUYECKOW JOKYMEHTAIIUEH,

He00X0IUMOMI TUTS 3¢ pexTUBHOTO BBIIIOJTHEHUSA
po(hecCHOHANIBHBIX 3aJ1au.

3HaHus:

- [IpaBuina TEXHUYECKON 3KCIUTYyaTalluH JICKTPUYECKUX CTAaHLIUN
U CETeH;

- MHCTpYKIMSA 1O OKAa3aHUIO IEPBOM IOMOIIMU IPU HECUACTHBIX
Ciy4asx Ha IIPOU3BOJCTBE.

2.2. XapakTepucTHKa HOBOr0 BHJIa NPOo(eCcCHOHAJIbHON AesiTeJJbHOCTH, HOBOM
KBAJIM(pUKALHUU

B pesynbrare  OCBOEHHMS ~ JONOJHMUTENBHOM  00pa3oBaTeiabHONH  IPOrpaMMBI
«Onexmposnepeemuyeckue cucmemvl U cemu» CIylIaTeNlb JOJDKEH OBITh T'OTOB K oOnacTu
npo¢eccCHOHATLHOMN 1eATEIbHOCTH, 0OBEKTaM U 331a4aM.

Oobnacmo/chepor  nipodecCHOHATBHON — JEATEIBHOCTH  CAyIIATENs,  MPOIICAIIEro
o0y4yeHue 1o nporpaMMe npoQeccuoHaNbHOM MepenoroTOBKH BKIIOYAET:

- 40 CkBO3HBIE BH/]IbI TPOPECCUOHATBHON JESATENILHOCTH B IPOMBILIIEHHOCTH (B cepax:
IIPOM3BOJICTBA  BOJIOKOHHO-ONTHYECKUX  KOOE€Jel; TMPOEKTHPOBAaHUS U  HKCIUIyaTal[lH
ANEKTPOIHEPIETUYECKUX CHCTEM, AIIEKTPOIHEPTETUYECKUX KOMILIEKCOB, CUCTEM
3JIEKTPOCHAOKEHHU S, aBTOMATHU3ALIMU U MEXaHU3AI[H [TPOU3BOJICTBA).

- 24 AToMHasi IPOMBILUIEHHOCTH (B chepax: MPOEKTUPOBAHUS U SKCILTyaTalluu O0BEKTOB
JIEKTPOIHEPIeTUKU; TEXHUYECKOTO OOCIYKUBAaHUSI M PEMOHTA 3JIEKTPOMEXAHUYECKOTO
o0opyI0BaHU).

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

- 16 CTpouTEnbCTBO U KUIHMIIHO-KOMMYHAJIbHOE X03HUCTBO (B chepe MPOeKTUPOBAHUS U
HKCIUTyaTallul 0OBEKTOB ANEKTPOIHEPTETUKH ).

- DJIEKTPOIHEPTeTUKA U DJIEKTPOTEXHHKA.

- DJIEKTPOIHEPTETUYECKUE CUCTEMBI U CETH.

O6vexmamu ipoPpecCUOHANTBHON NeATeTHLHOCTH SBISIFOTCS:

- OJICKTPUYCCKUEC CTAHIWHN U ITIOACTAHIIUU.

- DJIEKTPOIHEPTeTHUECKHUE CUCTEMBI U CETH.

- CHCTCEMBI BJ'IeKTpOCHa6)KeHI/I$[ ropoJ0B, MPOMBIINIJICHHBIX Hpe)IHpHHTHﬁ, CCJIBCKOT'O
X03S5IICTBa, TPAHCTIOPTHBIX CUCTEM M UX OOBEKTOB.



- YCTAHOBKHU BBICOKOTO HAIPSDKEHUS PA3IMYHOIO HA3HAYEHMS, JIEKTPOM3O0JIALMOHHBIC
MaTepHasbl, KOHCTPYKLUHU U CPEACTBA UX TUArHOCTHKHU.

- peneliHas 3aluTa U aBTOMaTH3a1Us 3JIEKTPOIHEPTreTUUECKUX CUCTEM.

- HHEPreTUYECKUEe YCTAHOBKH, JIEKTPOCTAHIIMM U KOMILUIEKChl Ha 6a3e BO30OHOBIISEMbIX
HCTOYHUKOB YHEPIHUH.

- JJIEKTPUYECKUE MAUIMHBI, TPaHC(OPMATOPHI, IIEKTPOMEXAHUYECKUE KOMILJIEKCHl U
CHCTEMBI, BKJIKOYasl UX YIIPaBICHUE U PETYIUPOBAHUE.

- DJIEKTPUYECKHE W DJIEKTPOHHBIC  anmaparbl, KOMIUIEKCBI WM CHCTEMBI
NEKTPOMEXAHUYECKUX U JIEKTPOHHBIX aIlllapaToB, aBTOMAaTHYECKHE YCTPOWCTBA U CUCTEMBI
YIIPABICHUS IOTOKAMU SHEPTHUH.

- DJIEKTPUYECKAsT U30JIALUS AIEKTPOIHEPTETUYECKUX U 3JIEKTPOTEXHUUECKUX YCTPOICTB,
Ka0elpHble M3IEIUs U IPOBOJA, IEKTPHUUECKUE KOHJEHCATOpbl, MaTepuanbl U CUCTEMBI
AIIEKTPUYECKON M30JISIINN IEKTPHUECKUX MAlIMH, TPaHC(HOPMATOPOB, KaOEeH, IJIeKTPUIECKUX
KOHJICHCATOPOB.

- BJIEKTPUYECKUI IPUBOJ] U aBTOMATHKA MEXAHU3MOB U TEXHOJOTUYECKUX KOMILIEKCOB.

- JJIEKTPUUYECKOE XO3ANUCTBO U CETH NPEANPUATUIN, OPraHU3aLUN U YUPEKICHUN.

- AIIEKTPOOOOPYI0OBaHNE HIU3KOTO U BBICOKOTO HANPSHKEHUSI.

- IOTCHIMAJIBHO OMNACHBIE TEXHOJOTUYECKHE MTPOLECCHl U IIPOU3BOJCTBA IEKTPUUECKON
SHEpPTrUHu.

- METO/IbI U CPE/ICTBA 3alUThl YEIOBEKa, IPOMBIIIICHHBIX OOBEKTOB U Cpeibl OOUTaHMS
OT aHTPOIOTEHHOTO BO3JICHCTBUS 3JIEKTPUUECKUX U MATHUTHBIX MOJEH.

BEIMyCKHUK MpOrpamMMbl JIOJDKEH YMETh pemaTh npodecCHOHANbHbBIE 3adauu 10 BUIAM
npodIesTeNbHOCTH:
Konempyxkmopcxuii:
- [IpoexTupoBaHMe IEKTPUUECKUX CETEH U ANEKTPOTEXHUUECKOTO 000PY10BaHMS.
OxenmyamayuouHwliL:
- DKCIUTyaTanys BEICOKOBOJIBTHOTO JEKTPOOOOPYI0BAHUS IIEKTPUUECKUX CETEH.
B pesynpraTe OCBOEHUs IOMOJHUTEIBLHOM 0Opa3oBaTeNbHOM HpPOrpaMMbl CIyILATENb
JOJDKEH  00JlafaTh  CHOCOOHOCTSIMM K BBIIIOJIHEHMIO HOBOIO BHAA JIeSITEIbHOCTH
COOTBETCTBYIOIIETO MPUCBAEMON KBAJU(PUKAIUU (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 3a4eTHBIX €IMHHII,

722 axk. 4.

CtpykTypa mporpaMMbl C YyKa3aHME€M HAMMEHOBAaHUS JUCHUIUIMH (MOIyJei) u ux
TPYIOEMKOCTH Tpe/ICTaBlIeHa B Tab. 3.

VYueOHBIM TUTAaH JIOMIOJIHUTENILHONW 00pa30BaTebHONW MPOTPaMMBI  TPEJACTABICH B
MIPUIOKEHNE A., ABIIAIOIUNCSA HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.

Ta0mnuma 3
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1 TeopeTnueckue 4
OCHOBBI 4 6|4 2 |38 DK3aMeH
IIEKTPOTEXHUKHU
1.1. | Teoperuueckue 4 Pemren
OCHOBBI 4 6| 4 2 |38 ue
ANEKTPOTEXHUKH 3amaq
2 DNeKTpOMEXaHHKa 4
P 4 6| 4 2 | 38 DK3aMeH
2.1. | DnekTpoMexaHUKa 4 Pemen
6| 4 2 |38 e
4 3a1a4
3 OcHOBBI
2 3auer ¢
9IeKTPO6E30MacHOCT 41 2 2 |18 9
2 OLIEHKO#
"
3.1. | OcHoBBHI 2
3IIeKTPO6E30MacHoCT 5 41 2 2 |18
"
4 [IpousBocTBO 2 4l o 5 3auer ¢
JJIEKTPOIHEPTUN 6 OIIEHKOH
4.1. | IlpousBoacTBO 2 4l 5 | »
INEKTPOIHEPTUH 6
5 Ilepenaya u
pen 3
pacnpeneneHue 6 6| 4 2130 DK3aMeH
3JIEKTPOIHEPTUHU
5.1. | [lepenaua u 3 Pemen
pacnpeneneHue 6 6| 4 2130 e
3JIEKTPOIHEPTUHU 3aja4
6 Pacuersl TOKOB 3
KOPOTKHUX 5 6| 4 2 |26 DK3aMeH
3aMBbIKaHUN
6.1. | Pacuers TOKOB 3 Pemen
KOPOTKHX 5 6| 4 2 |26 e
3aMBbIKaHUN 3a1a4
7 [lepexonnbie
3 3auer ¢
3IIEKTPOMEXaHHIECK 41 2 2 |26 9
0 OIIEHKOI
He MPOLECCHI
7.1. | Ilepexonusie 3
DIEKTPOMEXAHITIECK | 4 | 2 2|26
He TPOIECCHI




OnexTpuuecKas
YacTh CTAHIIUHA U
HOJCTAaHIINH

DK3aMeH

8.1.

OnexTpuyuecKas
YacTh CTAHIIUHA U
MHOJCTaHIMI

Pemen
e
3a1a4

DKOHOMHKA 1
MEHEIHKMEHT B
SHEPIeTHUKE

3aueT ¢
OLICHKOM

9.1

DKOHOMHKA 1
MEHEIHKMEHT B
SHEPIreTHUKE

Pemen
e
3aa4

10

DneKTpo3HepreTuye
CKHE CHCTEMBI U
ceTH

DK3aMeH

10.1

DneKTpo3HepreTHie
CKHE CHCTEMBbI U
ceTn

o o M DN N N B N B

11

Peneiinas 3amura u
aBTOMATH3ALIH
AIEKTPOIHEPTETHYEC
KHX CUCTEM

w

26

DK3aMeH

111

Peneiinas 3amura u
aBTOMaTu3alnusa
3JIEKTPOIHEPTETUYEC
KHX CUCTEM

N

26

Pemen
e
3a71a4

12

Bo3nymneie u
KaOeNbHbIE JIMHUH

16

3aver ¢
OLIEHKOH

12.1

Bo3snymuinele u
KaOeJabHbIE JTMHUT

16

13

Wzonsaums u
TIepeHANPSIKESHHSI

3ayer ¢
OLIEHKOH

13.1

W3omamnus u
TIepeHaNPsHKCHUS

CO N [C0ONIMNDNINDN

Pemen
e
3a1a4

14

CucteMsl
3JIEKTPOCHAOKEHHS
TOPOJIOB U
MIPOMBITIICHHBIX
NpEeANPUATHI

DK3aMeH

14.1

CucreMsl
ANEKTPOCHAOKEHUS
ropoJIOB U
MIPOMBIIIJIEHHBIX
NIpEANIPUSITHI

o b

15

ABTOMAaTHKa
3JIEKTPOIHEPreTHYEC
KHX CUCTEM

18

DK3aMeH

151

ABTOMAaTHKa
3JIEKTPOIHEPreTHYEC
KHX CUCTEM

18

16

Ynpasnenue
KauecTBOM
JJIEKTPOIHEPTUH

3aueT ¢
OLIEHKOH

16.1

VYnpasnenue

N 0N AN AN




KaueCTBOM 8
DIIEKTPOIHEPTHH
17 Junarnocruka 2 3auer
BBICOKOBOJIETHOTO 6| 4 2 |18 4
4 OLICHKOM
obopynoBaHus
17.1 | JlnaraocTuka 2
BBICOKOBOJIETHOTO 4 6| 4 2 |18
00opyIoBaHUS
18 ACLY u
yIpaBiIeHUe 2 3auer ¢
pexuMamMu paboThl 4 614 2|18 OIIEHKO
ceteit
18.1 | ACAY u
yIpaBJieHHe 2
pexxumMamu paboTHI 4 614 2|18
cereit
19 ABTOMaTH3UpPOBAHH
bl€ CUCTEMBI 2 6| 2 5 > |18 3aver ¢
KOHTpOJISI U yueTa 4 OLICHKOI
SIIEKTPOIHEPTHH
19.1 | ABTOMATH3MPOBAaHH
bIE€ CHCTEMBI 2 Pemen
6|2 2 2 | 18 e
KOHTPOJIS U yueTa 4 samau
SIIEKTPOIHEPIHU
20 IMoTepu u 2 3auer ¢
JHEProcoOepeKeHUE 2 6|4 2|16 OLIEHKOMH
20.1 | [otepu n 2
. SHEProcOepeKeHNe 2 6|4 2 |16
21 Hrorosas 1 10 Hrorosas
arrecTauus 11 4 2 2 aTTecTalMOHHAs
2 8 pabora
HTOIO: 7
11 60
2 63 6 0| 42 0
6 6
2
3.2. Conep:xanue nporpamMmmal (padoune NporpaMmMbl IMCUMUILIAH (MOYJI€eil)
Copep:xanue TUCIUILINH (MOAYJEH) mpeIcTaBiIeHo B Tab. 4.
Ta6muma 4
CopepxaHue TUCIUILIAH (MOIYJIeil)
Ne HanmenoBanmne
JTUCIUILTUAH (MOIYJICH) ConepkaHue TUCUMIUIUH (MOIYNEH)
1. TeOpCTI/I‘-ICCKI/IC OCHOBBI 2JICKTPOTCXHUKU
1.1. TeOpCTI/I‘-ICCKI/IC OCHOBBI HauannHabie CBCICHUSA 06 OJICKTPOMAroiuTHOM IIOJIC. O6IJ_II/IC
ANIEKTPOTEXHUKHU MIOJIOKEHHS DIIEKTPOHHON TEOpUH. DIIEKTPOMArHUTHOE TTOJIE.

OnekTpuueckue siBjaeHusi. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUYECKOTO MoJisa. MarHuTHBIE siBJIeHHSI. OCHOBHBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJIA. DJIEKTPOMarHuTHas
uHAYKIMsS. OCHOBHBIC TIOHSATHUS TEOPUH DIICKTPUIECKUX U
MAarHUTHBIX Leneld. DIEKTPUYECKOE CONMPOTUBIICHUE.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

JInHelHble EMU MOCTOSIHHOIO TOKA. DIEMEHTEI LIeIIEH
MOCTOSIHHOTO TOKa. MeTo/Ibl pacuera Henen MoCTOSHHOTO
TOKa. DKBUBAJICHTHBIE IPEOOpPa30BaHuUs B LEMIX
MOCTOSTHHOTO ToKa. O6001meHHbIH 3akoH OMa. "dopmyna
paszopoca". Teopema komneHcaruu. 3akonsl Kupxroda.
Meron KOHTYPHBIX TOKOB. METOT y3710BBIX IOTCHIUAJIOB.
[IpuHUMIT HATOKEHUS U METOJ HAJIOXKEHUS. Y paBHEHUE
OajlaHca aKTUBHBIX MOITHOCTEH. MeTo/1 SKBUBAJIEGHTHOT'O
reHeparopa. [lepenaya s3Heprum oT aKTUBHOT'O
JIBYXITOJIFOCHHUKA K TTaCCHBHOMY. Pacder omHO(pa3HBIX 1enei
CHUHYCOMJIaJIbHOTO TOKa. OCHOBHBIE 3JIEMEHTHI, IOHATHUS U
YpaBHEHUS LIENIEN CUHYCOMJAIBLHOIO TOKa. KOMIUIEKCHBIN
METO/1 pacyeTa, BEKTOpHbIE JuarpaMMbl. KoMIiiekcHast
MOIITHOCTh. Y paBHEHHUE OaaHca MOITHOCTeH. Pe3onanc B
anekTpuueckoil nenu. Komnencanus peakTuBHOU
momHocTH. Pacder s ekrruBHOCTH Mcionbp3oBaHus KY.
Pacuer neneit ¢ ”HAYKTUBHO-CBA3aHHBIMH 3JIEMEHTAMH.
Jlunelinsiii Tpancopmarop. TpexdazHbie nenu
nepeMeHHoro Toka. Pacder Tpexdasnbix nemnei npu
coenuHeHUH (a3 Harpy3Kku "3Be3na s 4eThIPEXITPOBOTHON
cuctembl. Pacuet Tpexda3zHbIx 1ieneit npu coequHenuu has
Harpy3ku "3Be3aa" i TPEXITPOBOIHON CUCTEMBI.
M3mepenne MOIHOCTH Tpex(a3Hoii 1enu

DnekTpoMexaHuKa

DneKkTpoMexaHuKa

OnekTpuueckue MaluHbl. TpancgopmaTopsl. Pexumbl
paloThI AMEKTPUUECKUX Ma-IIUH (ABUraTelb, TOPMO3,
reHepaTop); npeoOpa3zoBaHUe SHEPTUU B ITUX peXKUMaX.
KoHcTpykius 1 pyuHLIMT 1eHCTBUS TpaHchopMaTopa.
PaboTa TpancdopmaTopa npu Xoa0CTOM X0J1€ U TO]T
Harpy3ko# (koa¢puiueHT Tpancopmanii, OCHOBHbIE
ypaBHeHHUs). OCHOBHBIE YPABHEHMSI M CXE€-MbI 3aMEIICHUS
TpaHcpopmaropa. HomuHansHOE HanpspkeHue KOpOTKOTo
3aMbIKaHus, €ro BeI-00p. ONBITHOE OIpeieeHIe
[IapaMeTPOB CXEMBI 3aMELEHUS 110 PE3YIbTaTaM OIBITOB
XOJIOCTOTO X0/1a U KOPOTKOTO 3aMbIKaHUsl. MI3MeHeHne
HanpspKeHUs: TpaHcPopMaTopa MpH U3MEHEHHH €ro
Harpy3ku. CriocoObl U CXeMbI pEryIMpOBaHUS HAIPSKEHUS
Tpancpopmaropa. CXxeMbl U TPYIIIBI COEAUHEHUS] 0OMOTOK.
[TapannensHas pabora. HecummerpuyHasi Harpy3ka.
ABrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U MEPEXO/IHBIX Mporeccax. ACHHXPOHHBIE
MaruHbl. KOHCTPYKIUS U IPUHIUT JeCTBUS
acuHxpoHHoro asura-tens (AJl). Pacnpenenénnsie u




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

coCpeIoTOUYEHHBIE OOMOTKHU. Y CIIOBUS OTYUYESHUS
KPYTOBOT'O Bpa-IArOIIErocs moJs B Tpex(a3Hbix 00MOTKaX.
Psin cuaxpoHHBIX ckopocTelt. [IpuBenenune padodero
Ipolecca aCHHXpOHHOU MamuHbl (AM) k pabouemy
npoueccy Tpanchopmaropa. OCHOBHBIE ypaBHEHUS U CXEMBI
3amenieHus npuseneHHol AM. I[TapameTpsl cxemsl
3amerneHnst AM, ux GU3NIECKUN CMBICII.
ONEeKTPOMarHUTHBIE MOMEHT U MEXaHUYECKHE
xapakrepuctuku AJl. OcoOble TOUKM XapaKTePUCTHUKH.
VYcenoBus ycroriunBoi padbotel AJl. TpeGoBanus K MyCKOBBIM
cBOiicTBaM U crocoObl mycka AJl. YiyudleHue mycKoBbIX
cBoiictB A/l. CriocoObl peryaupoBaHus CKOPOCTH.
CuHxpoHHbIe MalIMHbI. KOHCTPYKLIMS ¥ IPUHLIKI JE€HCTBUS
CHHXPOHHOM MalIMHbI. MarHUTHOE MOJIE CHHXPOHHOTO
rerepatopa (CI') mpu Harpyske. Peakius sikopst. OcHOBHBIE
YPaBHEHHUS U BEKTOPHbIE 1UAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). [Tapametpst CI' B ycTaHOBHBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTO CI'.
[TapannensHas padora CI' ¢ ceTbto, CIOCOOBI U YCIOBHS
CUHXPOHM3AIMU. Y PaBHEHUS 3JIEKTPOMArHUTHON MOIIIHOCTH
1 MOMEHTA. YTJ0BbIe XapakTepuctuku CM, ctaTuueckas
ycroiunBocTh. U-00pa3Hble XapaKTepUCTUKH

3. | OCHOBBI NIEKTPOOE30MIACHOCTH
3.1. | OcHOBHI TexHuka 0€30MacHOCTH KaK KOMIUIEKC MEp U MEPONPUSATHIA,
AJIEKTPOOE30MaCHOCTH oOecrneunBaronii 6€30MacHOCTh padoT B

ANEKTPOYyCTaHOBKAX. OMAaCHOCTh MOPAKEHUS FJIEKTPUUECKUM
TOKOM. MexaHu3Mbl ICHCTBUS JIEKTPUUECKOTO TOKA HA
OpraHu3M 4YesioBeKa. BiusHue NocTOSHHOTrO, MEPEMEHHOTO U
TOKOB BBICOKOH 4acTOThl. YyBCTBUTEIBHOCTh OPraHU3Ma
YeJIoBeKa K JEHCTBUIO 3JIeKTpuueckoro Toka. [loporu
YyBCTBUTEIHLHOCTH, HEOTITYCKAIOIINI TOK, CMEPTEIbHBII
nopor Toka. [IpaBuia TexHuKH 0€30MacHOCTH OoTpeduTesei
ANEKTPOIHEPTrun. DnekTpoyctaHoBku 10 1000 BOIBT,
anekTpoycTaHoBky Belie 1000 BoawT. ['pynmsl o
ANEKTPOOE30MMaCHOCTH TIEPCOHANIA, OOCTY>KUBAIOIIETO
AIIEKTPOYCTAaHOBKU. /[efCTBYIOIINE IIEKTPOYCTAHOBKH.
[Topaxenue yenoBeka nekTpuyeckuM TokoM. ITytu Toka
gepes Teno 4yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHHE K
TOKOBEIYIIIMM YaCTSAM. DJIIEKTPOTPABMBI, TPABMBI,
CBSI3aHHBIE C MOPAKEHUEM YEJIOBEKA SJEKTPUUECKUM TOKOM.
®daxTOopHl, BIAUSIOLINE Ha COMPOTHUBIIEHUE TEJIa YeIOBEeKa.
Hanpsixenue npukocHoBenus. [llaropoe HanpsoxkeHue.
BozneiicTBuE 371€KTPUUECKOro NoJisi Ha OPraHu3M YeJIOBeKa.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

[IpaBuna okazaHus NEpBOM MOMOIIM TOCTPAAABIIEMY OT
ANEKTPUYECKOro ToKa. MickyccTBeHHOE nibixanue. Henpsimon
Maccax cepaua. OcBoOOXIeHHE MTOCTPAJABIIETO OT
JIEHCTBHSI DJIEKTPUUYECKOro ToKa. [IpuHsaTHe Mep poTuB
nagenus. [Ipusneuenue k cede BHumManus. Kareropuu
IIOMEILEHUH 110 OMACHOCTH MOPAKEHUS IIEKTPUUECKUM
TokoM. Kareropuu pa6ot B aniekrpoyctaHoBkax. Hapsiz.
Pacnopsixenue. Opranu3aliioOHHO-TEXHUYECKHE
MEPONPUITHS 110 OOECIIEUEHUI0 OE30MaCHOT0 POBEACHHUS
paboT B 37€KTpOyCcTaHOBKaX. JInIia, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBe/ieHue padoT B AIEKTPOYCTAaHOBKAX.
Opranuzanus padot no Hapsay. Jomyck Opurasl k padore.
[IpoBepka orcyrcTBUs HanpskeHus. [lopsaaok HanoxeHus
IIEPEHOCHBIX 3a3¢MJICHUM. Y CTPOMCTBO 3a3EMJICHUM.
DnekTpo3aluTHble cpeacTBa. OCHOBHBIE 3JIEKTPO3AIIUTHbBIE
cpelcTBa. JloMOIHUTENbHBIE 3IEKTPO3ALIUTHBIE CPECTBA.
Hcnonb30BaHue 37EKTPO3ALIUTHBIX CPEICTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoawT. [lnakaTer u
3HAaKU. DJIEKTPOMHCTPYMEHT. JIBoitHas u3onsuus
AJIEKTpONHCTpyMeHTa. [IpaBuia 6e30macHoi paboTHI.
HcrouHnky nuTaHus 30eKTPOUHCTpyMeHTa. McnibiTanue
M30JISIMU, TPEOOBaHUS K U30JIALUHU. 3a3eMJICHUE U
3aHYJIEHUE, TPEXMOICHBIE BUIKU. THUIIBI IpEeAOXpaHUTENIEH.
[IpaBuna 3amMeHbI NpenoXpaHUTeNeH. JIeCTHUIBI,
YCTpOKMCTBO, paboTa, ucnbiTanusd. Pabota Ha BbICOTE,
MOCTKH, ITOJAMOCTbS, Jieca. bezonacHble pacCTOSHUS ISt
Pa3IMYHBIX KJIACCOB HAIIPSKEHUS.

4. | IIpon3BOACTBO ANEKTPOIHEPTUH
4.1. | IlpousBoacTBoO CTpyKTypHBIE TEXHOJIOTHYECKUE CXEMBI, IPUHIIUIBI padoT U
3IEKTPOIHEPTUU ocobennoctu KOC, TOL, I'DC, TADC, ADC, I'TOC.

I'paduku Harpy3KkH SHEPrOCUCTEM U UX peaau3anus
Pa3IMYHBIMU THUIIAMH 3JIEKTPOCTAHIIUH.
DNeKTpooOOPYyI0BAHNE AIEKTPOCTAHIIMMA U TTOACTAHITHI: -
BBIKJTIOYATeTN 0aKOBbIE U MaJIOMACIISIHBIE; - 3JIeTa30BEhIE,
BAKyyMHBIE, 3JIEKTPOMAarHuTHeIE. BoIKiro9aTenn Harpy3Ku; -
pPa3beIMHUTENH, OTAEIUTENN U KOPOTKO3aMbIKATEIH.
CunxpoHHBIE reHepaTopsl. Turbl, napamerpbl. CUCTEMBI
oxynaxaenus. Cucremsl Bo30yxaeHus. Cuiossie
Tpancopmatopsl. Tumsl, mapamerpsl. CHCTEMBI
oxJnaxaeHusi. ABtrorpanchopmaropsl. Pexxumer padoter AT.
TennoBoii pexum TpancGopmaTtopoB. TpeboBaHHS K cXxeMaM
PVY. Cxemsl PY paananbHOro Tuma: cXeMbl ¢ OJHOU U €
JIBYMsI cicTeMaMu cOOpHBIX MKH. CXeMBbI KOJIBLIEBOTO THIIA.
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

YHpOH_[eHHBIe CXCMBI.

5. | Ilepenaua u pacupeneneHue MeKTPOIHEPTUU

5.1. | Ilepenaua u OO01mas XxapakTepUCTHKA dTEKTPUICCKUX CETEH.
pacnpezeneHue Knaccudukanus snekrpudyeckux cereil. MatemaTtuueckas
ANEKTPOIHEPTUH MO/IEIIb JIMHUY 3JIeKTponepenaun. [1-o0pa3Has cxema

3aMeILeHHs BO3AYILIHOM JIMHUH, €€ TapaMeTpbl: aKTUBHOE U
pPEaKTUBHOE CONPOTUBIICHUS, aKTUBHAsI U EMKOCTHAas
MIPOBOAMMOCTH, OCOOEHHOCTH CXEM 3aMellleHUs JTUHUN
pPa3HOro HOMUHAJIBHOI'O HanpskeHus. [lapameTpbl cxemsl
3aMeneHus KabenbHOM TUHUH. PeKuMHBIE XapaKTepUCTUKI
auHUK. BekTopHbIe AarpaMMbl TOKOB U HaPsSyKEHUH.
[Tanenue nanpsoxenus. IlpogonbHas u nonepednas
COCTaBJISIOLIME BEKTOpa NaieHus HanpsbkeHud. [loreps
HanpsbkeHus. OrnpezeneHue napaMeTpoB YCTaHOBUBILIETOCS
peXHUMa JIMHHUU: 110 TaHHBIM KOHLIA JIMHUU; 110 JAaHHBIM
Hayasa nuHuu. [lapameTpsl U cXembl 3aMEIIeHUS
TpaHchopMaTOpHOTO 00OPYTOBAHUS MOHUKAIOIIUX
nojacraniuii. /[ByxoomoTounsie Tpancopmaropsl. Cxema
3aMELIEHUS, OIIPEIEIICHHUE €€ TapaMeTPOB MO KaTaJl0KHbIM
JIaHHBIM TpaHncpopmaropa. OnpeaeneHne noTepb MOIHOCTH
B TpaHchopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3amelieHus, onpeiesieHue ee MapaMeTpoB.
[Toncranuuu ¢ aBToTpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIIIHOCTH OOMOTOK, THUIIOBas MOIIIHOCTb
aBTOTpaHchopmaTropa XapakTepUCTHKHU IpapuKOB HATPY3KH.
Bunel rpadukoB Harpy3ku U X XapakTePUCTUKU.
HauOonpiias u HauMeHbIas Harpy3Kku. ['ogoBoii rpaduk
Harpy3Ku Mo MpoJI0JKUTENbHOCTH. YHeao yacoB
UCIOJIb30BaHUS HANOObIIeH Harpy3ku THO.
[IpencraBieHne Harpy30K B PaCUETHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTATUYECKUMU XapaKTEPUCTUKAMH,
MOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBJICHUAMHU. PacyeTsl yCTaHOBUBILHXCS
PEXKUMOB IPOCTEUIINX HIIEKTPUUECKHUX CEeTEH. 3a1a4u
pacuera yCTaHOBHUBIIMXCS PEKUMOB. PacueTHble CXeMBbI
AIIEKTPUYECKUX CeTeH, pacueTHasi MOUTHOCTh MOJICTAHINH.
Pacuer pexxrma pa3oMKHYTOM ce€TH MeTo10M "B JiBa 3Tana'.
Pacuer pexrMa KoJbLIEBOW CETH, TOUKA MMOTOKOpa3/ena.
Oco0eHHOCTH pacueTa OJJHOPOIHOM IIEKTPUUECKOM CeTH.
OnpeneneHre NoTePb ANEKTPOIHEPTUU. Y CITOBHO-
IIEPEMEHHBIE U YCIOBHO-IIOCTOSIHHBIE TIOTEPU MOILIHOCTH U
ANIEKTPOIHEPIHH B DJIEMEHTAX IEKTPUUECKON ceTh. Bpems
MaKCHMaJIbHBIX OTEPh. OnpeeeHne 3aTpar Ha
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BO3MellleHHe oTepb. OCHOBBI PETYIMPOBAHUS HANPSKEHUS
¥ KOMITCHCAIIUU PEaKTUBHON MOIIHOCTHU B DJIEKTPUUYECKHUX
cersax. OO01mas XapakTepuCTUKA PEXUMA HANPSKEHUN U
croco06oB ero perynupoBanus. Hanbonpime padoune
HaInpsDKEHUs 3JIeKTpooOopynoBaHus. TpeboBaHus K
Ka4eCTBY HalpshKeHus. Perynupyromnye ycTpoicTBa U Ux
BJIMSIHAE HA PEKUM HAIIPSKCHUN: TeHepaTophl
AJIEKTPOCTAHLINM, KOMIICHCUPYIOILIUE YCTPONCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIE OaTapew,
CTaTUYECKHE THPUCTOPHBIE KOMIICHCATOPHI, YCTAHOBKHU
IPO/I0JIBHOM KOMIIEHCAIH, PEAKTOPhI), TpPaHC(HOPMATOPHI ¢
peryaupyeMbIM KodppuirenTom tpanchopmanuu. OueHka
JIOCTaTOYHOCTHU PErYIMPOBOYHOrO JUara3oHa
TIOHIDKAIOIIETO TpaHchopMaTopa

Pacuertnl TOKOB KOPOTKHUX 3aMbIKaHHI

PacueTsl TOKOB KOPOTKHX
3aMbIKaHU

OO61ue cBefeHust 00 3IEKTPOMArHUTHBIX EPEXOIHBIX
nporeccax. KopoTkue 3aMmblkaHus U UX KJIacCHU(PUKALIUAL.
Jomnyienus, npuHUMaeMble IIPU pacuyere KOPOTKOTo
sambikanus (K3). [lepexoaublii mporiecc mpu TpexgazHoMm
K3 B nenu 6e3 Tpancpopmaropos. [lonsatue ynapHoro Toxa,
ynapHoro ko3 dunmenta. Meroas! onpenencaus Ta.
CxeMmbl 3aMeLeHNs TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB
(ATP), TpanchopmaTopoB ¢ paciieryieHHONH 0OMOTKON
HU3ILIETO HANPSKEHUS], CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBanus cxeMm 3aMeleHusl.
ITpakTHdeckre METOIbI pacueTa NEPUOANIECKON
cocrasistolleil Toka K3. Pacuer aelicTByromiero 3HaueHus
NEPUOANYECKON cocTaBsitoel Toka K3 npu ynaieHHbIX
K3. Meroa tunossix kpuBblx. HecuMMeTpuyHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHs. CXxeMa 3aMEeIeHUs
psiMON, OOpPaTHOM U HYJIEBOH MOCIEI0BATEILHOCTEMH.
CxeMbl 3aMelleHus U TapaMeTPhl HyJIEBOI
nocneaoBarenbHocTH TpaHchopmaTtopa (ATP). Ilpumeps! Ha
COCTaBJIEHUE CXEM 3aMEIICHUS HYJIEBOI
nocnenoBarenbHocTu. Hecummerpuunblie K3. JIByxdaznoe
K3. I'pannuHbIe yCI10BUS, OCHOBHBIE COOTHOIIEHUS JIJIS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HANPSDKEHUS,
BEKTOPHBIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amenieHus. Ognodasznoe K3.
I'pannuHbIE YCIIOBUS, OCHOBHBIE COOTHOILIEHUS AJIS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HANPSDKEHUS,
BEKTOPHBIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amenieHus. J[pyxdasnoe K3 Ha 3emito.
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FpaHI/I‘IHBIe YyCJ10BUs1, OCHOBHBIC COOTHOIICHUS JIA
CUMMCTPUYHBIX COCTABJIAIOIINX TOKA WU HAITPAKCHUA,
BCKTOPHBIC JUarpaMMbl TOKAa U HAIIPSXKCHUA B MECTC K3,
KOMIIJICKCHAaA CX€Ma 3aMCIICHU .

HepeXOI[HBIC SJICKTPOMECXAHUYCCKHUE IIPOLCCCHI

IIepexonHbie
JIEKTPOMEXaHUYECKUE
IIPOLIECCHI

O6ume mousrtust 06 99C u ee pexxnmax. OnpeneneHue
napameTpoB cxem 3amenieHus I9C 11 pacyeToB.
Ornpezenienre TOKOB U MOITHOCTEH. Y CJIOBUS
cymiectBoBaHus pe:kuMoB DIC U ycTOMUUBOCTh. [loHsATHE
JUHAMUYECKON YCTOMYHUBOCTH. Y CTONYUBOCTD
aByxmamnHHor D9C. JlonyiieHus U ynpoueHus npu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATEIbHBIX
uHTepBanoB. Ctatnueckas ycroitunsocts IOC. JlaBuHa
HaIIpsDKEHUs, YCTOMYMBOCTD y3J1a KOMIUIEKCHON Harpy3KkH .
VY CcTONYMBOCTh CHHXPOHHBIX M aCUHXPOHHBIX JBUTATENICH B
cUcTeMax AIEKTpocHa0keHus1. Pe3ynprupyromas
YCTOMUYMBOCTb. MepOonpuaTHs MO YIY4ILIEHUIO
yerorunBocty I9C (10NOIHUTENbHBIE). MeponpusTus no
yiydmeHuto yeroiunBocti 99C (peKUMHBIE).

DneKTpuYecKasi 4acTh CTaHII

WU U NOACTAHIIUU

DneKkTpruyecKas 4acTh
CTaHIIUI U MOJICTAaHIINH

Cxewmnl anektpudeckux coequnenuit TOL, KOC, I'DC u
I'ADC, ADC, noacranuuii. O61as xapakTepucTuKa
COOCTBEHHBIX HYXK]I AJIEKTPOCTAHIINI U MOCTAHIIUN
(Ha3Ha4YeHue, UCTOYHHUKH, CTPYKTYpa NOTpeOuTeNeii).
Cxempl asekTpocHadx)eHus: coocTBeHHBIX HY) 11 KOC, TOL],
ADC, I'DC u noacranuuil. [Ipo1oIKUTENBHBIN pEXUM
paboTHI AJIEKTPOYCTAHOBOK. BBIOOP ceueHuii mpoBOTHUKOB.
Tepmuueckoe aeiictBue TokoB K3. DnekrpoauHamudeckoe
neiicteue TokoB K3 Ha anekTpruyeckue NpoBOHUKU U
anmapatbl. PacueTHble yCI0BUS BBIOOPA IPOBOIHUKOB U
anmaparoB. BeIOOp MpOBOIHUKOB H JIEKTPHUYECKUX
anmnaparoB: BBIKJIIOYATeNeH, pa3beIUHUTENCH,
BBIKJIIOYATEJICH HArpy3KH, OTJeITUTENeH,
KOPOTKO3aMbIKaTesel, IpeaoXpaHuTeNel, H3MepUTEIbHBIX
TpaHc(hOopMaTOpOB TOKa M HanpsokeHus. OTpaHnYeHNnEe TOKOB
K3. U3mepurenbHble TpaHCc(hOpMATOPhl TOKA M HAPSKESHHUSI.

OKOHOMUKA B MCHC/PKMCHT B OHEPI'CTUKEC

DKOHOMHKA U
MEHEJKMEHT B SHEPT€TUKE

CoBpeMeHHbIE TeHIEHIIUU Pa3BUTHSI TOIUIMBHO-
HHEPreTUUECKOro KomIuiekca KannuraabHble BIOXKEHUS B
sHepreTryeckue 00bekThl. OCHOBHBIE U OOOPOTHBIE (POHIBI
DHEPreTUUECKUX NPeAnpusiTuii. Meronbl pacuera
ce0eCTOMMOCTH Ha YHEPTEeTHUECKYIO MTPOIYKIIHIO.
Opranu3anys TpyJa v 3apab0THOM M1aThl HA
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sHepronpeaAnpusaTusx. OCHOBHbBIE MOJIOKEHUS METOIUKU
TEXHUKO-IKOHOMHUYECKUX PACUETOB B YHEPTETHUKE.
@DUHAHCOBBIN JIaH SHEProNPEANPUITHUSL.

10. | DeKTPOIHEPTETUIECKUE CHCTEMBI U CETH
10. | DnekTposHEepreTuYecKue TeXHUKO-IKOHOMHUYECKUE OCHOBBI TPOCKTHPOBAHHUS
1. | cucremsl u cetn aneKTpudecKkux cereil. OCHOBHBIC 3a/1a4M MPOCKTHPOBAHUS

aNeKTpuueckux cereil. KanurtanbHble BIIOKEHUS Ha
COOPYKEHHE BO31YIIHBIX U KaOEIbHbBIX JTUHUM.
KanuranbHble BI0XEHHS HA COOPYKEHUE TOHMKAFOITUX
nojctaHiuil. M31epKku Ha aMOPTU3ALNIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIIEHCAIUIO MTOTEPh 3JIEKTPOIHEPTUU B
ceTd. [IoHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
koa(durmenta 3pHEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KAa4€CTBE KpUTEPHUS
skoHOMHUYeCcKOH A dexTuBHOCTH. Knaccudukarus
oTpeduTeNell Mo CTENEHN HAJAE)KHOCTH JIEKTPOCHAOKEHUS.
Omnpenenenue BEpOATHOTO yiiepOa OT nepepbiBa
anekTpocHabxenus. baancel momHocTel B
AJIEKTpOdHEpreTruueckont cucreme. Coctapisonie 6aaraHncoB
AKTHUBHOM M pEaKTUBHOI MOILHOCTH B
AIIEKTPOIHEPIETUYECKUX CUCTEMAX U PalOHHBIX CETAX.
BeisiBieHre HE0OX0AMMOCTH YCTAHOBKHU JOMOTHUTEIBHBIX
HMCTOYHUKOB PEAKTUBHOW MOIIHOCTH. ICTOUHHMKH
PEAKTUBHOM MOIIHOCTH B 2JIEKTPUYECKHUX CUCTEMAX, UX
TEXHUUYECKHE U IKOHOMUYECKHE XapaKTepUCTUKU. BpiOop
MOIIHOCTH U THIA KOMIIEHCUPYIOLIUX YCTPOUCTB 10
YCJIOBHSIM OajlaHCca PEaKTUBHOM MOIITHOCTH B DJIEKTPUUECKOU
ceTd. [IpuHIMIIBI PKOHOMUYECKOTO pa3MELICHHUS
KOMITCHCHPYIOIIUX YCTPOMCTB Ha MOJICTAHIIUSIX CeTH. BBIOOp
OCHOBHBIX [IaPAMETPOB IJEKTPUUECKUX CETEH IIPH
poeKkTHpoBaHUU. OCHOBHbBIE TUIIBI KOHPUTYpaLUN CXEM
IIEKTPUYECKUX CETEN U X KaUECTBEHHBIE XapaKTEPUCTHKHU.
Bb160p HOMUHAJIBHOTO HaNpsKEHUS! y4acTKOB ceTu. BeiOop
YCTQHOBJIEHHON MOIIIHOCTH TPAaHC(OPMATOPOB
MOHIKAOIIUX MOICTAHIIUI: 5)KOHOMUYECKOE KOJIMYECTBO U
HOMUHAJIbHBIE MOITHOCTH TPaHC(HOPMATOPOB, TEXHUYECKHE
OTpaHHYEHUSs, TONYCTUMBIE IEPETPY3KHU B pa3IUYHBIX
pexxumax. Beibop cxeM pacrpeaenuTeNbHbIX YCTPOUCTB
MOHIKAIOIIUX MoACcTaHIUi BpIOOp MpOBOIOB BO3YITHBIX
JMHUAN ¥ CEYEHUH TOKOBEYIINX KU KaOemeu:
HKOHOMUYECKHE TapaMeTpbl, TEXHUUYECKHE OTpaHNuEHuS,
JIOITYCTUMBIE TIEPETPY3KH B pAOOUNX PeXKUMAX. AJITOPUTM
BbIOOPA ONTHMAJILHOTO BapUaHTa CXEMBbI CETH
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11. | Pesneiinas 3amuTa U aBTOMATU3aLUsA SJIEKTPOIHEPrETUUECKUX CHCTEM
11. | Peneiinas 3ammra u HaznaueHue 1 BUJIbl aBTOMaTHKU SHEPTOCUCTEM.
1. | aBromaTtuzanus Hasznauenue peneiftHo# 3amuThl, TpeOOBaHUSA,

SJICKTPOOHEPI€TUICCKUX
CUCTEM

MPEIBSABISIEMBIE K YCTPONUCTBAM PEJICHHOM 3aIlUThI.
OcHoBHbIE BUbI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, Ha KOTOPbIE JJOJKHBI
pearupoBaTrh YCTPOMCTBA PEJIEMHOM 3aIlUThL. Bubl
KOPOTKHX 3aMbIKaHUIl. BeKTOpHBIE AMarpaMMbl TOKOB U
HaNpsDKEHUH NpH Tpex(a3HbIX, ABYX(Pa3HbIX, 0THO(A3HBIX U
JBYX(a3HbIX KOPOTKUX 3aMbIKaHUN Ha 3eMJII0 B CETH C
3a3eMJICHHOM HeUTpablo. BekropHas nuarpamma
0J1HO()a3HOr0 3aMbIKaHUS Ha 3€MIIIO B CETH C
M30JIMPOBAaHHON HeWTpanblo. Kakne n3mMeHeHus napameTpoB
peKHMMa IIPU BOSHUKHOBEHUH KOPOTKHX 3aMbIKaHUHM MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOCHUS PEICHHON 3aIUTHI.
BekTopHbIe AMarpaMMbl TOKOB [P KOPOTKOM 3aMbBIKaHUU 32
TpaHchOpMaTOPOM CO CXEMOM COSTUHEHUS 0OMOTOK
TpeyrojapHuK/3Be3a-11. MakcumanbHast TOKOBas 3alllUTa.
Omnpenenenue napaMeTpoB cpadbaTbIBaHUS U OLIEHKA
4yBCTBUTEIbHOCTH 3alIUTHI. BapuaHThI cxem
M3MEPUTENIBHOTO OpraHa 3aluThl. MakcuMallbHas TOKOBast
3alIMTa ¢ KOMOMHHPOBAHHBIM ITYCKOM O HANPsKEHHUIO.
ToxoBas orceuka. TokoBas 3amura co CTyIIEHYaTON
XapaKTEPUCTUKOU BBIACPKKM BPEMEHHU. 3alUTa OT
3aMbIKAHUH Ha 3€MJIIO B CETH C U30JUPOBAHHON HEUTPAIIBIO.
ToxoBast HallpaBJIEHHAs 3alUTa JIMHUHI 3JIEKTPOIIEpPEIaut ¢
JBYXCTOPOHHUM NuTaHueM. 90°-ast cxema BKIIOUEHHUS perie
HanpasJIeHUs MOIIHOCTU. TOKOBasl HanpaBJIEHHAs 3allUuTa co
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3amuTa HyJI€BOU nocienoBarenbHocTu. TokoBas
3amuTa 00paTHOM MOCIE0BATEILHOCTH. 3a0UHas 3alUTa
JIUHUH dnekTponepenadn. [Tpunumn neiicTsus, mapaMmeTpsl
cpabateiBanusl. [IpogonpHas nuddepennnanbHas TOKOBas
3alIMTa, IPUHIIUI ASHCTBHS, TapaMeTphl CpadaThIBaHHUS.
[TpononpHas auddepeHnnanpHas TOKOBas 3aIUTa JTUHAN.
Juddepenumansao-daszHas 3amura muHun. [lonepeunas
muddepeHManbHas TOKOBas 3aluTa, IPUHIIUI JeHCTBYS,
cpabarteiBanus. [lonepeunas nuddepenunanbHas TOKOBast
HaIpapJI€Ha 3allliTa NapaieIbHbIX JTUHUM.
ABTOMaTHuecKoe noBTopHoe BkiItoueHue (AlIB).
Haznauenue AIIB, TpeboBanus, npenbssisembie K AITB.
B03MOXHOCTH YCKOPEHMSI JENCTBUSA 3aLUTHI IPU HAINYUU
AIIB. [loBpexxaeHus: 1 HeHOpMaJbHbIE PEKUMBI PaOOTHI
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Tpancopmatopa. TpeGoBaHus, PEAbIBIIEMbIE K pelIeiiHON
3amuTe Tpancopmaropa. OCHOBHBIE U PE3EPBHBIC 3ALTUTHI
TpaHcopmaropa.

12.

Boznyminbie v kaOenbHbIC JIMHUN

12.

Bozaymiaeie u kabenbHbIC
JINHUHU

OcHoBHbIe TOHATHS U onpeneneHus. Knaccudpuxarus JIDIT
IIEPEMEHHOT0 TOKa. Pa3BuTue TexHuku nepeaauu 39 B XX
Beke. KoncTpyktuBHbIe 3neMeHThl BJI, nx Ha3HaueHue.
Ycnosus padotsl BJI (rosonennbie ¥ BETPOBBIE HATPY3KH).
Tunel NpoBOAOB U IPO303aLIUTHBIX TPOCOB. Pacuienenue
¢a3 u ux tpancnoszuuusa. KoHCTpyKIMu onop u ux
Kkiaccudukanus. TUITBI H30IAIUOHHBIX KOHCTPYKIIUH.
JInnelinasa apmarypa. I'eomerpuueckue xapakrepuctuku BJI.
[TpyunHBI U TEHACHLUS PA3BUTHUS KaOEIbHON TEXHHUKHU.
DneMeHTHbI KaOelIbHbIX JIUHUM, UX Ha3HaueHue. TernoBas
cxema 3amenieHus kadens. TOku U MOIIHOCTH, AOMYCTUMBIE
10 YCJIOBUSIM HarpeBa MU30JIALUU Kalels B CTalMOHAPHOM
pexxume. [lytu yBenuuenus npomnyckHoit cnocoonoctu KJI.
Krnaccudukanus 1 OCHOBHBIC THITBI CUJIOBBIX KaOeJeH.
OcHoBHble Bubl apMarypbl KJI

13.

N3omsanus u nepeHanpsKeHus

13.

N30ma0usa n
NepeHanpsKeHus

Onexrpodu3ndeckue mporeccs B razax. Kiaccudukanus
NIEKTpUYECKUX Nosiel. oHn3annoHHbIe IPOLECCH B Ta3ax.
JlaBrHA 37€KTPOHOB. Y CI0BUE CaMOCTOATEIBHOCTH pa3psija.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JIaBJICHMS ra3a u Apyrux GakTopoB. DPPEeKT NoIIPHOCTH.
bapbepnsiit 3 ekt KopoHHslit pa3ps Ha HOCTOSHHOM U
NepeMEeHHOM HamnpshkeHusX. [lorepu sHeprun Ha KOpoHY
IIpY IEPEMEHHOM HanpsbKeHUU. PangnonomMexu, co3gaBacmble
KOPOHHBIM pa3ps0M Ha npoBojax. Pa3psn B Bo3ayxe BJIOJIb
MIOBEPXHOCTHU TBEPJOTO IUVIEKTpUKA. BiusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HaIlpsHKEHUE
nepekpbIThst OCHOBHBIE BUJIBI M CBOMCTBA BHEIIHEN
M30JSIIMU. ATMOC(EpHBIN BO3TyX KaK TUAIEKTPUK.
HazHaueHue 1 TUIIBI U30JISITOPOB. DKCILTyaTalluOHHBIN
KOHTpOJb. O0111as XapaKTepUCTHKA U TUIIbI BHYTPEHHEN
u3ossiun. KomOunupoBanue auanekTpukoB. CtapeHue
BHYTPEHHEHN W BHEIIHEN 30U, KoopauHanus n30suumn
[TpodunakTuka N30aAIMH. 3aa4U U LENU TPOPHUIAKTHKY.
MeTo/1p! CTIBITaHUS U30JISIIIMUA. BHICOKOBOIBTHBIE
UCIBITATENbHBIE YCTAHOBKU BBICOKOIO HAIPSKEHUS.
VYcTaHOBKY 7151 TOTyYEHUS! BBICOKUX TIEPEMEHHBIX U
MIOCTOSIHHBIX HanpskeHUi. VIMITyJIbCHBIE HCIIBITATENbHBIE
ycTaHOBKH. VI3MepeHune BICOKHUX HaNpsKeHUH (M3MepeHne
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IapPOBBIM Pa3psAHUKOM, U3MEPEHHE FIEKTPOCTATHUYECKUM
KWJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucnoip3oBanueM aenuteneit) Knaccuduxanms
nepeHanpspkeHuid. [ po3oBbie nepeHanpskeHus. MoHUS Kak
HMCTOYHMK I'PO30BbIX NepeHarpskeHnid. OCHOBHbIE
rapameTpsl MOJIHMM. VIHTEHCUBHOCTB ITPO30BOM
nesiTeibHOCTH. BHyTpenHue nepenamnpsiokenus. O01mas
XapaKTepuCcTHKa. BOTHOBEIE MpoIiecchl B 00MOTKaxX
Tpancopmaropa. HauanbHoe pacnpenenenre Hanps>KeHUe
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBIIUICS
peXuM, NepexoAHbIN Ipolecc. Pacnipenenenne HanpsKeHUst
BJI0JIb 0OMOTOK Tpexda3Horo Tpancdopmaropa
Knaccudukanus Mep 3aluThl OT epeHANPSIKEHHIA.
VYerpoiicTBa 3alMTHI OT NEpEHANPSHKEHUN. 3aimTa
MOACTAHIMI OT MPSAMBIX YAApPOB MOJIHUH. 30HA 3aLUThI
MOJIHUEOTBOJIOB. 30HA 3aLUThI TPOCOBOI'O MOJIHUEOTBO/IA.
['po3oynopHOCTh 00BEKTOB

14. | Cuctemsbl 3J1€KTPOCHA0KEHNS FOPOJIOB U MPOMBIIIIIEHHBIX NPEAIpUITUN

14. | Cucrembl DJIEKTPOIIOTPEBJIEHUE Pexumsl anexkTponorpedneHus

1. AIEKTPOCHAOKEHUS Junamuka ammekTponoTpediaeHus B Poccutiickoit deneparumy,
ropoJiOB U DNeKTpUUecKUe Harpy3KU U AJIEKTPONoTpeOieHne
MIPOMBILUIEHHBIX CENMUTEOHBIX TEPPUTOPUIA TOPOIOB, [ paduku dMEKTpUUECKUX
NpEINPUSITUI Harpy30K M UX XapaKTepUCTUKU, PaKTOPBI, BIUSAIOIINAE HA

PEKUMBI DTIEKTPOIIOTpeOIeH sl Y IpaBleHue
anektponorpednaeHuem Lean ynpasnenus
aneKTponoTpebaeHneM, ABapHuilHble OTpaHUYEHUS
ANEKTPONOTpedIeH ST, MeponpusaTHsi 0 PETryIMPOBAHUIO
PEXKUMOB dJIeKTponoTpediaeHus, CTUMyIUpPOBaHHE
noTpeduTeNeil K ynpaBJIeHUIO 31EKTPONOTPEOIECHUEM.
SJIEKTPUYECKUE HATPY3KU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXEHUS PacuetHble Harpy3ku
AIIEMEHTOB CHCTEM dJIeKTpocHabxeHwus, [loHsTHE pacueTHO
Harpy3ku. MaremMatnyeckoe OnucaHue IEeKTPUYECKUX
Harpy3ok, [Tokazarenu, xapakTepu3yIOIIue pexXuMbl PaOOTHI
ANIEKTPONPUEMHHUKOB U UX Tpytl, [IpakTuueckune MeTo bl
ONpeJIeNIEHUs] pacCueTHBIX Harpy3ok, OnpeneneHue
PacUYEeTHBIX HATPY30K CETUTEOHBIX TEPPUTOPHI TOPOIOB
O6mue nonosxeHus, PacueTHas Harpyska Ha IIMHAX
BBOJIHBIX PACHpEICTUTEIbHBIX YCTPOUCTB 31aHUH,
Pacuetnas Harpy3ka pacupenenuTenbHbIx auHui 380 B u
TpanchopmaTopHbIX noactanuit 6—20/0,4 kB, PacueTHas
Harpyska 35ieMeHTOB ceteil 6—20 kB u neHTpoB nutanus,
YKpyrHeHHas OIleHKa pacyeTHOW HArpy3KH CeTUTEOHBIX
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Tepputopui, IIpumepsl onpeneneHus pacueTHbIX
3NeKTpHueckux Harpysok. PEXXUMBI HEUTPAJIA B
CUCTEMAX DJIEKTPOCHABXEHMU S Pexumel
HEHTpasu B ceTsX cpeaHero Hanpsbkenus (6—35 kB)
N3onupoBanHas Heiitpaibo, HopMupoBaHue eMKOCTHOTO
TOKa 3aMbIKaHUs Ha 3eMilt0, KomnencupoBanHas HEUTpab,
Hyroracsmue peaktopsl, PesuctuBHoe 3a3emieHue
Heirpanu, OcoOeHHOCTH BbIOOpa pekrMa HEUTPAJIH B CETSIX
¢ KabesIMHU ¢ U30JIALKeN U3 CIIMTOTO MOJUAITUIICHA.
PexxumMbl HEeHTpaiu B ceTssX HU3KOro Harpskenus (10 1000
B) I'myxo3a3zemienHast HeWTpaib, M3onupoBanHas HEHTpab.
CXEMBI 'OPOACKUX PACIIPEAEJIMTEJIBHBIX
BJIEKTPUYECKUX CETEM ITpuHIMIIBI TOCTPOCHHUS CXeM
ropojckux cereit TpeboBaHusl, IpeabABISIEMbIE K CXeMaM
TOpPOJCKUX ceTei, Hae:xHOCTh AeKTpoCcHa0KEeHHS,
KoMMmyTannoHHble U 3alIMIIAIONINE SIEKTPUYECKUE
anmnapatbl. CXeMbl pacpeeIUTeNbHbIX JIEKTPUUECKUX
cerell PagnanbHo-MarucTpanbHas Hepe3epBUPOBaHHAS
cxema ceTH, [letneBas HeaBTOMaTU3UPOBAHHAS CXEMaA CETH,
[leTneBast aBTOMaTU3UpPOBAaHHAS CXEMA CETH,
Cl10)KHO3aMKHYTasl CXe€Ma CETU HU3KOTO HalpsHKEHMS,
MHorosyueBble aBTOMaTU3UPOBAHHbBIE CXEMBI CETH,
Peanuszanus ycTpoicTBa aBTOMaTUYECKOTO BKIFOUECHHUSI
pe3epBa B IByXTpaHC(POpMaTOpHOU noacTaHiuu, CXeMbl
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3JaHH,
PekoMenaanuu o BeIOOPY CXEM paclpeeIuTeIbHON CeTH,
[Turaronue cetn 6—20 kB HeobxoaumMocTh coopyKeHus
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl muTarommx
ceteit 6—10 kB, OcoOeHHOCTH MOCTPOESHHS MUTAIOIIUX
cereit 20 kB

15. | ABTOMaTHKa 3JIEKTPOIHEPTETUUECKUX CUCTEM
15. | ABromaTuka Oco0eHHOCTH YHEPTETHYECKOTO TPOU3BOICTBA,
1. | 2JEeKTpO’HEPreTHUSCKUX 00ycIaBIMBaIONINE MUPOKOE BHEPEHUE CPEJICTB

CUCTEM

aBTOMATHUKH. BUbl aBTOMaTHUKH SHEPIOCUCTEM U UX
B3aMMOCBSA3b. TE€XHOJOTrHYecKasi aBTOMaTHKa, aBTOMaTHKa
yIpaBJIeHUs] HOPMaIbHBIMH PEKUMaMHU, IPOTUBOABAPUITHOE
ABTOMATUYECKOE YIPABJIEHUE DJIEKTPOIHEPTreTHUECKUMHU
cucremamu (JCC - npoTrBOaBapuiiHas aBTOMaTHKA).
ABTOMaTHKa YIIPaBJICHUS TyCKOM U OCTaHOBOM Typ0o- 1
rusiporeneparopoB. OCOOEHHOCTH aBTOMATHYECKOTO
yhpaBieHus TypOoreHepaTopaMu aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB Ha
napauieaIbHyr0 padboTty. CriocoObI M YCIOBHSI BKIIFOUCHHUS.
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ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPOIJIEKTPOHHBIE U
MHUKPOIIPOILIECCOPHBIC). ABTOMAaTUYECKOE PETYIHMPOBAHKE
HanpspKkeHus U peaktuBHoU MorHocT (APH 1 PM) B DOC.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE PEryIUPOBaHUE
B0o30yxeHus (APB) cunxpoHHbIX MammH. CUCTEMBI
BO30Y)KJICHHSI CHHXPOHHBIX T€HEPAaTOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUraTele. ABTOMaTHYECKUE
PeryasToOpsl BO30YKACHUS POTOPLHUOHATIBHOTO JICHCTBHUS.
ABTOMAaTHYECKUE PETyJIATOPbl BO30YXKIEHUS CUIBHOTO
neiicteus (APB CJ1). Muxkpornpoueccopusie APB C/I.
Oco0eHHOCTH aBTOMATHYECKOTO PEryJIMPOBAHUS

ko3 unrenToB Tpanchopmanuu (APKT)
TpaHnchopmatopoB ¢ ycrpoiictBamu PITH. ABromarnyeckoe
yIpaBjieHUE PEaKTUBHON MOLIHOCTHIO CTATUYECKHUX €€
ucTouyHuKOB — KoMieHcaTopoB (CTK). ABromaruyeckoe
pEeryJinpoBaHHUE YacTOThl U aKTUBHOM MouHocTH B DOC.
IlepBuuHOE perynupoBaHUe - aBTOMATUYECKOE
peryJinpoBaHHE 4acTOThI BpallleHus TypOo- U
THIPOreHEPaTOpOB. ABTOMAaTUYECKUE PETYIISTOPBI YaCTOTHI
BpaiteHus (APYB). Bunsl (rugpoauHamMuueckue u
anekTporuapaiunaeckue APUB). Bropuunoe
pEryJinpoBaHHE - aBTOMAaTUYECKOE PETYJIINPOBAHUE YaCTOTHI
1 akTuBHOM MomHOCcTH (APUM) B OOC.
YacroToperynupyouue 3JIeKTPOCTaHLIUU U
AJIEKTPOCTAHLIMH, pabOTaIOLIHNE MO JUCTIETYEPCKOMY
rpaduky Harpy3ku. OnTUMaIbHOE pacipeiesieHne Harpy30K
MEXy 00beTUHEHUSAMHU, SHEPIrOCUCTEMAaMH U
reHepaTopamu. MHoroypoBHeBas uepapxuyeckas APUYM
Enunoii sHeprocucremsl Poccun. IIporuBoaBapuiinas
aBTomaruka. HazHaueHue, BUJIbI, IpeIbsABIsIEMbIE
TpeOoBaHuUsA. ABTOMAaTHKa OTPaHUYEHUS HEOMYCTUMBIX
WU3MEHEHUH JACHCTBYIOIIETO 3HAYECHUS U YaCTOTHI
HaNpsDKEHUs: ABTOMaTHKa ONPaHUYECHHMSI TIOBBIILICHUS U
cHmkenus HanpsbkeHus (AOITH u [JOCH). ABtomaruka
orpaHuyeHus noseleHus yactotsel (AOIIY). ABTomMarnka
orpaHuueHus cHIkeHus 4actoTsl (AOCY), BKiItOYaromas
aBTOMATHUKY 4aCTOTHOTO ITyCKa PE3EPBHBIX FEHEPATOPOB
(AUIIIl"), aBTOMaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AYUP) u
JIEIIUTEIbHYIO0 aBTOMATHKY 10 YaCTOTE Ha TEIMJIOBBIX U
ATOMHBIX CTaHIMAX. ABTOMATHKa MPEA0TBpALLIEHUs
HapyumeHus ycroituuBoctu (AITHY). CnocoObl 1o3upoBanus
yopasisiromux Bo3aencTsui. LlenrpanuzoBannas AITHY.
JenentpanusoBanssle ycrpoiictea AIIHY. ABromaruka
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JUKBUJAIIMN aCHHXPOHHBIX pexkxuMoB (AJIAP). Tunooe
(ocnoBHoe) ycrpoiictBo AJIAP. ABTomMaTnueckoe
noBTopHoe BKirodeHue (AIIB) B 99C. ABTroMaTrnueckoe
BKJIIOYeHHE pe3epna (ABP).

16.

praBHeHI/IC Ka4€CTBOM JJICKTPOIHCPIUU

16.

VYnpaBneHue Ka4eCTBOM
ANEKTPOIHEPTUH

ONEKTPOMAarHuTHasi COBMECTUMOCTD U Ka4E€CTBO
aneKkTposHepruu. [lokazaTenu kauecTBa 3IEKTPOIHEPIUH.
HopmaTtuHo-nipaBoBas 0a3a. CpeacTsa usmepeHus
nokasaresel kauecTBa 3JeKTpo3Heprun. OpraHu3allioOHHbIE
3aJla4uM yIpaBJeHUs] Ka4eCTBOM 3JIeKTpo3Heprun. KonTposb
U aHaJIM3 KayecTBa 3eKTposHeprun. CrnocoOsl U
TEXHUYECKHE CPEJICTBA OOECIIEUEeHUsI KauyecTBa
3JIEKTPOIHEPIUU

17.

JlnarHocTrka BbICOKOBOJILTHOTO 000PYJOBAHMUS

17.

Jnarnocruka
BBICOKOBOJIbTHOT'O
obopymoBaHus

3anauu cCOBpeMEeHHOM nuarHoctuku. CoBpeMeHHas cuctema
JUArHOCTHKA. JIMarHOCTHKA 3JIEKTPUYECKON U30JISILUH
obopynoBanus BH. VcnisiTanue u30Jisiiuu OBBITICHHBIM
IEPEMEHHbBIM HapPsXKEHUEM: BbIOOp 3HAUCHHUS
UCIIBITATEIIBHOTO HANPSKEHNUS, ITPOLeypa IPOBEACHUS
WCIBITAaHUH, OLIEHKA PE3yJIbTaTOB UCIIBITAHUNA. MeTozbl
KOHTPOJISl KauecTBa TPaHC(HOPMATOPHOTO Maca.
JluarHocTHka CUIOBBIX TpaHC(HOPMATOPOB U PEaKTOPOB;
BakHeHMe (yHKIIMOHAJIbHBIE Y3JIbl U CUCTEMBI,
MOJIEXKALINE KOHTPOIIIO, METOIBI U TEXHUUECKHUE CPEICTBA
KOHTPOJISI 3TUX Y3JI0B U CUCTEM. XpoMaTorpapuuecKuit
aHaJIU3 PaCTBOPEHHBIX Ia30B. McnbITaHus U30JIALUT
MOBBILIEHHBIM BBINIPSAMIICHHBIM (TIOCTOSITHHBIM )
HanpspkeHueM. KoHTpoib M30J1KHU TI0 CONPOTHUBIIEHUIO,
0COOEHHOCTH U3MEPEHHUS B CiIydae HEOJAHOPOJHOCTH
U30J1 U

18.

ACJ1Y u ynpasnenue pexumamu paboThl ceTeit

18.

ACJ1Y u ynpasienue
pexumMamMu paboThI ceTeit

ABTOMaTH3MPOBAHHBIE CUCTEMBI TUCIIETUEPCKOTO
yrnpasnenus (ACIY) 33C. OcHoBubie 3anaun. CTpykTypa
ACHY. Uadopmanus, HeoOxoaumast s yrpasienus 29C.
[Tpeumymectsa npu cozpanuu eaunoit 99C (EDC) Poccun.
Nudopmanus B ACILY. M3mepenne u KogupoBaHUe
uHpopmanuu. Kanansl cs3u. [lepenaua nuckperHoi
uHpopmanu. Moaymsius cursana. MHOrokaHajabHbIe
KOJIOMMITYJIbCHBIE YCTpOICTBa TenemexaHuku. [lonstue
pexxuma O9C. Ilonarue o0 ontumanbHOCTH peskumMoB DIC.
Kpurepun ontumansHocTH. OrpaHMueHus, HAKJIabIBAEMbIE
Ha pU3NYECKUe MapaMeTphl U YCIOBUS paOOTHl OCHOBHOTO
o0opynoBanus. lleneBble QyHKIIMU U OTpaHUYEHUS IPU
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pacyeTe ONTUMAIIBHBIX PEKUMOB paboTel DIC. Bus
rtaHupoBaHust pesxxumMoB IC. XapaKTepuCTUKU TpaduKoB
Harpy3ku. [IpornosupoBanue cyToyHoro rpadruka Harpy3KH.
MeTobl IPOrHO3UPOBAHMS CYTOUHOTO IpaduKa HArPY3KH.
Ucrounnku peaktuBHoi MonHOCTH B IDC. [ToHsATHE 00
ONTUMAJIBLHOM PACIPEACICHUHN PEAKTUBHON HArpy3KH MEXY
HMCTOYHUKAMU peakTUBHON MolHocTU. [lonsTue 06
HKOHOMHUECKH 11€JIeCO00Pa3HOI KOMIICHCAIIUH PEaKTUBHOM
MOIIHOCTH B paclpeAeNuTeNbHbIX ceTaX. OnTuManbHoe
pasmeneHne 6arapell KOHIEHCATOPOB B
pacrpeeUTENbHbBIX CeTAX C YUeTOM U3MEHEHUS
HaIPSHKEHUS

19. | ABTOMaTH3UPOBAHHBIE CUCTEMbI KOHTPOJIS M Y4eTa 3JIEeKTPOIHEPTUU
19. | ABTroMaTHU3UPOBAHHEIE OcHOBHBIE 3371a4H Kypca. ABTOMAaTH3aIUs y4eTa
1. | cuctembl KOHTPOJIS U AIIEKTPOIHEPTUU - HHCTPYMEHT MOBbIIIeHUS () (PEeKTUBHOCTH

yueTa 3J1EeKTPOIHEPTHH

npolecca Npou3BO/ICTBA, IEpeau, paclpeieaeHus 1
notpelienus 3ekTpo3neprun. Llenu u 3anauu, permaembie
cucrteMo. I IpuHIUMIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYVYD. Tpebosanus k cuctreme ACKYD, npasuina yuera
JIEKTPO3HEPIUU U MolHocTu. [IpaBuna yuera
ANEKTPUYECKOMN SHEpruu. THIIOBBIE TEXHUYECKUE
TpeOOBaHUs K CpeACTBAM aBTOMAaTHU3allU1 KOHTPOJIA U ydeTa
anekTposHeprun u MomHocTH At ACKY D sneprocuctem.
CocraB u TpeboBaHMs K KOHCTpYKIMU. [Tokazarenn
HazHauyeHus. TpeOoBaHUs M0 NUTAHUIO, TIPOTPAMMHOMY
00eCreyeHn10, yCTOWYMBOCTH K KIMMAaTHYECKUM U BHEIIHUM
BO3/ICHCTBUAM, 0€30I1aCHOCTH, HAJIEKHOCTH,
METPOJIOTHYECKOMY 00ECIIEYEHUI0 U TEXHUYECKOMY
oOciyxuBanuto. Opranu3zaius ToYeK U TPyI yyeTa
ANEKTpO3HEprUH. OCHOBHBIE ONIPENETICHNS U TEPMUHBI.
TpebGoBaHMsI K YCTAaHOBKE CPEICTB KOMMEPUYECKOTO U
TEXHUYECKOTo yueTa. Llenu ydera 351eKTposHepruu.
Oynxiuu u 3anaun AUNCKYD npennpusituii ceteit.
3agaun AUMC KYD 6bITOBBIX TOTpeOUTENCH. DTarbl
CO3/IaHMs ¥ BBOJA B AKCIuTyartamuio cucteMbl ACKYD.
[TpennpoexTHoe oOcnenoBanue npeanpusTus. Paspadorka
TEXHUUYECKOTo 3a7aHus. MoiepHU3alus U3MEepPUTEIbHBIX
KoMILIeKCOB. TexHopabouee MpoeKTUPOBaHHE
MH(}OPMaLMOHHO-U3MEPUTENBLHOTO U HH()OPMALIMOHHO-
BBIYUCIUTENLHOIO KOMILIEKCOB. Pa3paboTka JOKyMEHTOB 110
MeTpoJsiornueckomy obecrneuenunto. Kommnekranus.
CrpoutenbHO-MOHTaKHbIE paboThI. [TyckoHanagouHbIe
paboTel. OnbITHAS SKCIUTyaTalMsl. Y TBEp)KICHUE THIIA
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CPEICTBA U3MEPEHUS U aTTECTALUA METOIUKH BBIIIOJHEHUS
u3MepeHuil. McnblTanne Ha COOTBETCTBUE TEXHUYECKUX
TpeOoBaHUI 0ObEMHEHHOTO pbIHKA S3Hepruu. Ilepenaua
ABTOMATH3UPOBAHHOHN MH(POPMAIIMOHHO-U3MEPUTEITHLHON
CHUCTEMBI B IIOCTOSIHHYIO JKCILTyaTanuio M3mepenue sHeprun
Y MOILIHOCTH, IOTPEIIHOCTU U3MEPEHU. MeTobl
MU3MEpPEHHU MOUTHOCTU. IHyKIITMOHHBIN CUETYHK.
[udpossie cuetunku. [Torpemrnoctn u3mepennii. Hebananc
JIEKTPO3HEPIUU U MOoIHOCTU. KoMMepyeckue norepu.
CrpykTrypa u coctaB usmeputenbHoro kommiekca ACKYD
W3mepurenbHblii kanai. TpanchopmaTopsl TOKa,
TpaHcGOpMaTOPbl HAIPSYKEHUS, BTOPUYHBIE LIETIH, CUETYUKHU
IIEKTPUYECKON dHEpruu. BinsHue 31eMEHTOB Ha
METPOJIOTMUECKUE XapaKTEPUCTUKN U3MEPEHUH.
HNudopmannonsslii kanan. Opranu3anus KaHaJlIoB CBS3H B
COOTBETCTBUE C UEPAPXUUECKOMN CTPYKTYPOU IIPEATIPUSITHS.
Tunsl ycTpoNCTB CBA3M U KaHAJIOB IepeAayuy JaHHbIX. X
HAJIKHOCTH U IPOITYCKHast criocoOHOCTh. TpeboBanus u k
pEe3epBUPOBAHUIO KAHAJIOB CBSI3U U 0030p CYILECTBYIOLINX
pemrenuii. YcrpoiictBo coopa u nepenaun ganabix (Y CIT).
Hasznauenue. TpeboBanust Kk pyHKIIMOHAIILHOMY COCTaBY,
napameTpam, XxpaHeHuto JaHHbIX LleHTp 00paboTKu JaHHBIX.
Ilepeuens pemaembix 3ama4d. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapaTHBIX CPeAcTB. TexHuueckue cpeacTsa
U3MEpPEHUs, XpaHeHMs], lepeiaun 1 00paboTKN MHPOpMALTUU
B cucteme L{ludpoBrie cUEeTUNKH ANEKTPOIHEPTUH.
TexHnueckue xapakrepucTuku. HacTpoeunsle napameTpsl.
CepBuCHBIE BO3MOKHOCTH, (PYHKIIMY U UX HACTPOMKa.
[TporpammMHuoe oOecrieueHue. Y CTpoHCTBO cOopa U nepesadn
nanHbIX (YCILJ). Texnuuecknue XapakTepUCTHKH.
Kondurypauus u Hactpoiiku. Opranuszanus LeHTpa
00paboTky AaHHbIX. TpeboBaHMs K HHPPACTPYKType U
arnapaTHOM 4acTu. Y CTPOMCTBO KaHAJIOB CBS3U Y POBHU
cOopa TaHHBIX. Y HUBEPCAIbHBIN aCUHXPOHHBINA IPEMO-
nepeaatuuk. Mutepgeiicsl. Kananst cszu 8 AUMCKYD.
CocTaB ¥ Ha3HauY€HUE IPOTPAMMHOTO KOMITJIEKCA CUCTEMBbI
ACKY?D CoctaB KOMIUIEKCa IPOrpaMMHOTO 00ecrieueHHsl.
Monaynb anMuHUCTpaTOpa cuctemMbl. KOMMYHUKAIIMOHHBIN
Moayib. ba3a nanHbIX. Moy CyOBEKTOB phIHKA
ANEKTPOIHEPIUH U MOITHOCTH. CripaBOYHMKU. Moynn
IpOCMOTpa 1 00pabOTKHM JaHHBIX. MOayIH 3KCTIopTa-
MMIIOpTA.

20.

[Totepu u sHEprocOepexKeHNe




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

[Torepu u
sHEprocOepeKeHNE

XapakTepucTuKa npo0IeMbl CHI)KEHUS 10TEPh
AIIEKTPO3HEPTUU AKTYaJIbHOCTH 33/1a4d CHUKEHUS IOTEPh
IIEKTPO3HEPIUU. 3HAYEHUS MIOTEPH IIIEKTPOIHEPIUH B
sHeprocucreMax P®. OCHOBHBIE OHATUS U OIIPEIEICHHUS.
VYKpyHHEHHas CTpYKTypa (pakTHUECKUX NOTePhb
aneKTpodHeprun. HebamaHchl 37eKTpOIHEPruH HA OObEKTaX.
Hopmuposanue noreps 3nexkrposnepruu. CTpyKTypa norepb
MOIIHOCTH U AJIEKTPOIHEPTUHU B DJIEMEHTaX
AIIEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOXkeHus. [leTanbHas CTpyKTypa OTYETHBIX
notepb. IloTepu MOIHOCTH 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. GakTopsl, BIXAIOIINE HA OTACIbHBIC
COCTaBJISIOLIME TOTEPb. METO bl OIIEHKHU U aHaJIN3a MOTEPh
IIEKTPO3HEPIUU. XapaKTEPUCTUKA METOJOB U AITOPUTMOB
pacdera 1norepp JIEKTpodIHepruu. Pacuer ycioBHO-
IIOCTOSIHHBIX MIOTEPb MOIIHOCTH U JIEKTPOIHEPIUH B
000pyTI0BaHUHU IJIEKTPUUIECKUX CeTeil. PacueT Harpy304HbIX
IIOTEPH MOILIHOCTHU U 3JIEKTPOIHEPTUH B DJIEMEHTAX
AIIEKTPUYECKUX ceTeil. XapaKTepUCTUKU IpapUKOB
Harpy3ku. MaTerpupyronie Muoxurenu. Pacuer noreps
AIIEKTPOIHEPIUHU MO rpauKy Harpy3ku. MeTosl
OTIpeieNIeHUs] Harpy304YHBIX MTOTEPh: METOJ HANOOIBIINX
Harpy3oK, METO/l CPEIHUX Harpy3oK, METO] CPEHUX CYTOK,
METO/]] IO3JIEMEHTHBIX PacueTOB. AHAIN3 TEXHUYECKUX
notrepb. CoBpeMeHHbIE TPOrPaMMHbIE KOMITJIEKCHI 110
pacuety noteps: TpeOoBaHMs K TPOrpaMMHBIM KOMILIEKCaM,
HCIIOJIb3YEMBIM I pacueToB noTepb. X BO3MOXKHOCTH U
xapakTepucTuku. MHpopmalmonHas o6ecre4eHHOCTh
pacuetoB. [loctoBepHOCTH O1leHKH 1ToTeps. [Ipencrasienue
pE3yJIBTaTOB OLEHKU ITOTEPh. MEpONpUATHS IO CHUKEHUIO
MOTEPh DJIEKTPOIHEPTUHU U OLIEHKA UX SKOHOMHYECKOI

3P PEKTUBHOCTH B COBPEMEHHBIX yclIoBHsIX. Kiaccudukarms
MEPONPUITHH 110 CHUYKEHUIO IOTEPH SJIEKTPOIHEPTUH.
[TpoGnembl BHEAPEHUSI MEPOTIPUATUIN IO COKPAILIEHHIO
MOTEPH DJIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBUSIX.
CoBpeMEHHbBIE KPUTEPUU OLIEHKH SKOHOMHUYECKOM

3¢ (HEKTUBHOCTH MPOEKTOB: YUCTHIA AUCKOHTHPOBAHHBII
JI0XO0J1, BHYTPEHHSIS1 HOpMa TOXOAHOCTH, UHTErpaIbHBIN




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

CPOK OKYIIA€MOCTH, TUCKOHTUPOBAaHHBIC 3aTPATHhI.
Konkypupyromue 3¢ dexts OnpeneneHue onTUMaIbHBIX
3HAYEHUH N1apaMETPOB JIEKTPUUECKUX CETEH ITPU
IIPOEKTHpOBaHUU. BbIOOp cedeHuii mpoBoOB U kMl Kabenen
Y HOMHUHAJIBHOTO HAIIPSDKEHUS 110 YCIOBUAM
HKOHOMHYECKOMN 11€J1IeCO00Pa3HOCTH MPH MTPOSKTUPOBAHUU
(cM. Kypc DIIEKTPUYECKHE CETH IEKTPOIUTAIOIIUX CUCTEM).
OpranuzalvoHHbIE MEPOIPUATHS 10 CHUKEHUIO IIOTEPh
NEKTPO3HEprun. ONTUMHU3ALUSA PEKUMOB 10 HANPSIKCHUIO
U peakTUBHON MolHOCTH. OnTUMH3aLMs YPOBHS pabodero
HanpspkeHus [ToHsTHe ecTECTBEHHOIO M IKOHOMUYECKOIO
pacupeneneHns MOITHOCTEN B 3aMKHYTBIX CETSIX.
Pa3mblkaHNE 3aMKHYTBIX CETEH B ONTHUMAJIBHBIX TOYKAX
Onrumuzanus pexxuMoB padoTsl TpaHCHOPMATOPOB Ha
HOJCTaHLUAX. BelpaBHUBaHUE 3arpy3kH (a3 TMHUMA.
IToBbIIIEHNE YPOBHS IKCILTyaTallMKU CETH. TEeXHUYECKHE
MEPOIPUSITHS 110 CHUIKEHUIO IIOTEPD 3JIEKTPOIHEPTUH.
KomneHncanus peakTuBHON MOLTHOCTH. Bp1OOp MCTOUHMKOB
peaKTUBHOM MOIHOCTH. CHMKEHUE HEOJHOPOIHOCTU
3aMKHYTBIX ceTell. [IponosibHast eMKOCTHAs KOMIIEHCALMS
MHIYKTHBHOI'O CONPOTUBIICHUS JIMHUN DJIEKTPONEPEAAUN.
PerynnpoBanue NOTOKOB MOIIIHOCTH B 3aMKHYTBIX CETSX.
MeponpusTus o peKOHCTPYKLIUU CETH. 3aMEHa
CYILIECTBYIOIIUX MPOBOJIOB JINHUN U TpaHCHOPMATOPOB
nozacraHiuil. CTpOUTENBCTBO HOBBIX JIMHUN U
TpaHCPOPMATOPHBIX MOACTAHLIUN. YBEINYEHHUE
HOMMHAJIBHOT'O HAIIPSDKEHUSI CETU

AHHOTaIMM paboynx MporpaMM AUCHUILUINH (MOyJIei) peAcTaBIeHbl B IpHiIoKeHUH b.

4. IPAKTUYECKASA MIOAI'OTOBKA

Nudopmaniust 0 TpaKTUYECKOW TMOATOTOBKE B  CTPYKTYpPE  JOMOJHUTEIHHOU
o0pa3oBaTeNnbHOM MPOTrpaMMEbI MpECTaBlIeHa B IpUiiokeHue B.

B pamkax ydeOHOro TmjlaHa JONOJHHUTEIbHOM 00pa3oBaTENbHOM  IPOTrPaMMBI
UCIOJIb3YIOTCS TPaJAMLIMOHHBIE O00pa3oBaTelIbHbIE TEXHOJOTHH, a TaKKe WHTEPAKTHUBHbBIC
TEXHOJIOTHH, IPECTAaBICHHBIE B Ta0II. 5.

Tabnuna 5
XapakTepucTrka 00pa3oBaTeIbHON TEXHOJIOTHN

HaumeHnoBanue \ Kparkast xapakTepucTika




Pemenue 3anau Pemenue 3a1ayu mo rTeMaTukaM JUCHUILUIMH B paMKax HalpaBiIeHUS
IPOTPaAMMBI.

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

5.1. Tekyuuii KOHTPOJIb

Texymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapPAKTEPUCTUKAMHU KOHTPOJBHBIX
3agaHuii ¥ npeactasieH B Tabnune 1 npuioxenus I

5.2. [IpomeskyTOUYHAS aTTeCTALMS

[IpomexyTouHas arTecTalys o NporpaMMme MpoBoIUTCS B (popme 3auera, IK3aMEeHa WU
OTYeTa O CTAKUPOBKE B COOTBETCTBHHM C YYE€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasiena B Tabmuue 2 npunoxenus [

5.3. Urorosasi arrecranus
HTorosas aTrecTanus 1o nporpaMmme MpoBOAUTCS B OPME UMO2080t ammecmayuoHHOU
pabomul. XapaKTEepUCTHKA 3a/IaHuK npeacTaBieHa Tabmuie 3 npunokerus .

5.4. HezaBucHMBIHi KOHTPOJIb Ka4ecTBa 00y4eHH sl
[lopsimox  He3aBUCMMOM  OLIEHKM KadecTBa JONOJHUTENBbHOM  00pa3oBaTelbHOM
IIPOrpaMMbl NPEACTABIEH B IPUIIOKEHUU [ .

6. OPTAHUBALIMOHHO-NIEJAT'OI'MYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAUYeCKOe U MHPOPMAIITUOHHOE O0ecrieueHne

a) mutepatypa HTb MOU:

1. ABToMaru3amusi AMCIETYEPCKOTO YIpaBlieHUs B djekTpodHepretuke / Pen. FO. H.
Pynenxko, B. A. Cemenos . — M. : U31-80 MOU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00

2. ABTOMaTH3am¥s IIEKTPOIHEPTETUUCCKUX CUCTEM : YUeOHOe MocoOue Il BY30B IO
CHEIHATbHOCTH " ABTOMaTHYECKOE yIpaBeHHE ANMEKTPOIHEPTETUUECKUMHU
cuctemamu'","DnerporHeprerudeckue cuctemsl u cetu" / O. I1. Anekcees, u np. ; Pen. B. IL
Mopo3kuH . — M. : DHeproatommuszaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 ;

3. ABTOMaTHKa JJIEKTPOIHEPTETUUECKHX CHCTEM : YdUeOHOe mocobue ajis BY30B IO
CHenuanbHOCTH "ABTOMATH3AIUS MIPOU3BOJICTBA U pacmpeneneHus nekrposnepruu’ / Pen. B.
JI. Kosuc, H. . OBuapenko . — M. : Dueprousaar, 1981 . —480 c.;

4. becmanos, B. fl. DnexTpuueckue MalvHbBI : YYEOHHK JI BY30B IO HAMPABICHUIO
"OnexkTposnepreruka u anekrporexuuka" / B. . becmamos, H. ®. Kortemenenm . — 4-e




u3a. nepepad. u gom . — M. : Akagemms, 2013 . — 320 c. — (Bsicmee npodeccronanbHoe
obOpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .;

5. Benukos, B. A. IlepexoaHble 3JI€KTPOMEXAHUYECKHE IPOLIECCHl B 3JIEKTPUUECKUX
CUCTEeMaXx : y4eOHHK JJIsl SJIEKTPOIHEPreTUYECKUX clieuanbHocTell By30B / B. A. Benukos . — 2-
e u3J., nepepad. u gom . — M. : Beicmas mkona, 1970 . —472 c.;

6. Bonbpaek, A. U. Dnektpudeckue MamivdHbl. BBeeHre B 2JIEKTpOMEXaHUKY. MallliHbI
MOCTOSIHHOTO TOKa M TpaHchopMaropbl : Yy4Y4eOHHUK Ui BY30B IO HAIpPaBJICHHUIO
"DJIEKTPOTEXHUKA, JICKTPOMEXaHUKAa U JIEKTpoTexHoysoruu" u "DnekrposHepretuka" / A. M.
Bonbaek, B. B. ITonos . — CII6. : TTurep, 2007 . — 320 c. — (Yuebnuk ais By30B) . - ISBN 5-469-
01380-4 .;

7. Wnenpunk, B. MW. Dnexrpuyeckue CUCTEMbl M CE€TU : Yy4eOHUK JJIs
ANEKTPOIHEpPreTuYecKux cnenuansuocrei / B. W. Unenpuuk . — 2-e u3z., crep., nepemned. ¢ u3l.
1989 r.— M. : Anbsrc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .,

8. Kosunora, M. A. KopoTkue 3aMbIKaHUsI B DJIEKTPOYCTAaHOBKaX MEPEMEHHOr0 TOKa
HarpsbkeHueM cBbiie 1 kB : yueObnoe nmocobue no aucuurinie "Toku KOPOTKOTO 3aMbIKaHHS"
no HanpasneHuto 13.03.02 "DnexrposHepretuka u snekrporexHuka" / M. A. Kosunosa, Hai.
uccnen. ya-t "MOU" (HUY"MDU") . — M. : U31-B0 MOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/elib/view.php?id=10708;

9. KopoTkue 3amMblKaHHsI U HECUMMETPUYHBIE PEKUMBI IJIEKTPOYCTAHOBOK : ydueOHOE
mocoOue i BY30B IO CIEIMUAIBHOCTAM "DJeKTpudeckue craHmuu', "DIeKTpocHaOxkeHue"
HanpasiieHus: "Dnekrposnepreruka’ / W. I1. Kproukos, B. A. Crapmunos, FO. I1. I'yces, M. B.
[Tupartopos . — 2-e., ctep . — M. : Uzmarensckuit jom MOU, 2011 . — 472 c. - ISBN 978-5-383-
00625-2 .;

10. Jloktuonos, C. B. DnexktposHeprernueckue cuctembl. KoHCekT sekiuil : yueOHoe
nocobue Mo Kypcy "DeKTposHepreTudeckue cucTeMbl" 1o mnpoduito "DieKTpuyeckue
cTaHIMM" HampaBiieHus: "OnekTpolsHepretuka u anekrporexHuka" / C. B. Jloktuonos, C. B.
Mynexenko, Ham. uccnen. yu-t "MOU" . — M. : U3n-8o MOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/elib/view.php?id=5704;

11. Meroanueckue yka3zaHus MO KypcOBOMY NpoekTy "PailoHHas anekTpuyeckas CeTb
aNeKTpodHepreTuyeckoit cucreMsl" / A. A. I'maszynoB, Mock. snepr. un-t (MOU), u np. — 1993 .
—-39¢c.;

12. Metoasl pacyera YCTAaHOBUBIIMXCS PEXKHUMOB 3JEKTPUYECKHUX ceTel : yueOHoe
nmocobue 1O HampaBiCHUIO "DJIEKTPOIHEPreTHKAa U  JJIEKTPOTEXHUKA"' 10  Kypcam
"OnexTposnepreruyeckue cucreMsl" u "JlanpHue snexrponepenaun CBH" / O. B. Iuuuna, C. B.
Jloxtuonos, A. H. lllapos, C. B. Ulynexenko, Har. uccnen. yu-tr "MOU" (HUY"MDU") . — M.
: U3n-Bo MOU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/elib/view.php?id=10710;

13. OBuapenko, H. . ABTomaTHKa SHEprocucTeM : yueOHHK JUIsl By30B 110 HAIIPABICHUIO
"Onexrposnepreruka” / H. U. OBuapenko ; Pex. A. @. [pskoB . — 3-¢ m3x., ucnp . — M. :
Uz narensckuit njom MU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

14. OcHOBBI COBPEMEHHOW PHEPTETHKH : B 2 T. : YUeOHMK JUIs BY30B 10 HAIlpaBJICHHUIM
"Teruosnepreruka", "Dnekrposnepreruka’, "DHepromamuuHoctpoenue” / OOmi. pea. E. B.



AwmertucrtoB . — 5-e¢ m3a., crep . — M. : Usnatensckuit nom MOU, 2010 . - ISBN 978-5-383-
00501-9 .;

15. IlpaBuina ycTpoiicTBa 3JEKTPOYCTAHOBOK . — 7-€ u31 . — M. : Omera-JI, 2006 . — 268 c.
— (be3omacHocTs 1 oxpaHa Tpyza) . - ISBN 5-365-00299-7 .,

16. PacueT KOpOTKHX 3aMBIKaHUI U BBIOOP 3JIEKTPOOOOPYAOBAaHUS : ydeOHOE Mmocodue
JUISl BY30B IO CHEHUAIBHOCTAM "DJIEKTPUYECKHUE CTAaHIUU", "DIEKTPOIHEPTETUUECKUE CUCTEMBI
u cetn", "DnexTpocHabxkenue", "PeneiiHas 3amuTa U aBTOMATU3ALUS AIIEKTPOIHEPTETHUECKUX
cucteM" Hanpasienus "Diekrposnepreruka’ / U. I1. Kproukos, u n1p. — M. : AKAJIEMUSL, 2005
.— 416 c. — (Bricmee nmpodeccuonanbaoe oopazoBanue) . - ISBN 5-7695-1998-3 .;

17. CnpaBOYHHUK IO IPOSKTHPOBaHUIO AnekTpuueckux ceteit / U. I'. Kapanersn, [u ap.] ;
pen. 1. JI. @aiibucosuu . — 4-e usn., nepepad. u gom . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .;

18. denoceeB, A. M. Peneiinast 3ammra 3JEKTpPO3HEpPreTUUYECKUX cucrteM: PeneitHas
3amuTa cered : YueOHOe mocoOue I BY30B IO CIENHATbHOCTH "ABTOMaTH3alUA
MIPOU3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. @enocee, M. A. degoceeB . — 2-¢
u3a.,nepepad. u gom . — M. : DHeproaromusaar, 1984 . — 520 c.;

19. Yepnobposos, H. B. Peneiinas 3amuTa s3HEPTeTHUECKUX CHCTEM : Y4eOHoe mocobue
JUIS SHEPreTUYECKHUX CHEIHAbHOCTEH CpelHUX MpodeccuOHANbHBIX YueOHBIX 3aBeneHuil / H. B.
YepuobOpoBos, B. A. CemenoB . — M. : Dueproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 .;

20. Isenos, I'. B. DxoHOMUYECKHE PEKHUMBI JIEKTPUICCKUX CETeH : ydeOHOe mocobue
o KypcaM "DJIEKTPUYECKHUE CETH SJIEKTPONUTAIOUX cHUCTeM" M "DIEeKTpOIHEPreTUYeCKue
cucTeMbl U ceTu" mo HampasieHuto "DnekrposHepreruka’ / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MBU TY) . — M. : U3natennckuii mom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;

21. IHynexenko, C. B. AJropur™Mbl aBTOMAaTU3HPOBAaHHBIX pPACYETOB CUCTEM
3JIeKTpOCHA0XKeHHUs : ydeOHoe 1mocodue 1o Kypey "AJIropuTMbl aBTOMAaTU3UPOBAHHBIX PAacueTOB
CUCTEM dJIeKTpocHabxeHus" mo Hanpasienuto "Dnekrposrnepretuka” / C. B. llynbxenko, Harr.
uccnen. yu-t "MOUN" . — M. : U3n-Bo MOMU, 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. bonorosa B.B. , Porames H.JI. , 3yb6koBa A.I. - "DkoHOMHKAa »>HEpPreTuku',
N3narensctBo: "U3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. Smxo, M. 0. Cubukun, 0. J. Cubuxusn- "DinekTpocHaOxeHue
MIPOMBIIIJIEHHBIX MpeAnpuaTuil u ycraHoBok", W3marenscrBo: "lupexr-Meaua", Mocksa,
bepnun, 2014 - (337 c.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. I'epacumoBa B.I'.- "Onekrporexnnueckuii cnpaBounuk: B 4 1. T. 3. IIpoussoactso,
repeaayda u pacnpenesaeHue aekTpuaeckoit s3neprun', U3narenscro: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. XKyxos B.B.- "Onekrpuueckas 4acTb 3JEKTPOCTaHIMH C Ta30TypOMHHBIMU U
napora3oBsIMu ycraHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

5. KongpareeBa O.E.- "OcHOBBI o0XpaHbl TpyJa M TEXHUKH O€30MaCHOCTH B
anekTpoycranoBkax'", M3znarenscTBo: "MDOU", Mocksa, 2019



https://www.studentlibrary.ru/book/ISBN9785383012659.html;

6. HacosipoB P.P.- "Vnpasnenue kadectBoM 3iekTposHepruun', M3parenscto: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

7. IloramoB JI. A.- "Teopernueckue OCHOBBI D3JEKTPOTEXHUKH: KpaTKuil Kypc',
MznarensctBo: "Jlanp", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

8. Cauenko O.B.- "Ilorepu 37eKTpO’HEPTUU TP €€ TPAHCIIOPTE MO JICKTPHUUIESCKUM
CEeTSIM: pacyeT, aHaJlu3, HOpMUpOBaHUE U cHkeHue", M3natensctBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

9. CoxomnoBa M.B.- "DnekTpopu3nueckue OCHOBBI TEXHHKH BBICOKUX HAMPsHKEHU'",
WUznarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

10. IlIBemoB [I'.B.- '"T'opoackue pacnpenenuTesbHble DJIEKTPUYECKHE  CeTh'",
WsnarenscrBo: "MOU", 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, HOPMHUPOBAaHWE U CHIDKEeHue'",
WzparensctBo: "U3narensckuit njom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

12. HIsenor I'.B.- "DnexrpocHaOkeHHE TOPOJOB: 3JIEKTPOIOTPEOIICHHE, pPaCUCTHBIC
Harpy3Ku, pacupeaenutenbibie cetn', M3natenscto: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyemsie DbC:

He npedycmompeno

6.2. KagpoBoe o0ecrieuenue

Jns  peanu3anuy  JIOTIOJIHUTENBHOW 00pa3oBaTeIbHOM MPOTrpaMMBbl  IPUBJIEKAIOTCS
IpenojaBaTesd U3 4Yuclia ITaTHBIX HayyHo-nefaarornyeckux padotukos ®I'bOY BO «HUY
«MBOW» wu nuna, npeiacraBuTenn pabortojareneil wiM  oObeIUHEHHUH paboronaTeneil.
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»

P%]KOBOHHTGHB o CeeneHua o Bnagensue L3N M3U H I/I

(0] p%OBaTeHBHOH Bnageneyu Kosanes [.W. o

H‘pOFpaMMH WUaeHTudMKaTOp R09bc37b9-KovalevDmIl-bf54cea? KOBaJIeB




