MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBanune o6pa3oBaTejbHOI mporpaMMmel: I'mapo3Heprernka
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHus: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
QJIEKTPOCHABXEHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

7 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

7 cemecTp - 12 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 156,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

7 cemecTp - 1,5 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,3 uaca;
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NPOI'PAMMY COCTABMUJI:

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»

Ceenennn o enagensue L3N M3K
B ’ Bnageney, MakcumoBa A.A.
[IpenomaBaTelib * Mo - Naernbriatop  A6a033713-VorozhtsovaAA-daecds] A.A. MakcumoBa

(OJDKHOCTB) (moamucs) (pacuupoBKa IOIIUCH)

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
6 o CseneHva o snagensuye L3N M3K
o pagoBaTeHBHOH Bnapeney INyrayes P.B.
IPOrpaMMbI Nnenmudnkatop RT46€5256-PugachevRV-eba6307¢ P.B. Ilyraues
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHUE)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
3 o o CseneHva o snagensuye L3N M3K TA.
ABCIYIOIINHN BBIITYCKarOMCH Brageneu [WecTonanoea T.A.
Ka(bez[pbl Waentudukatop R :a486bb1-Shest0paI0vaTA-2b9205 I_HeCTOHaHOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOAIHCH)

3BaHUE)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heabr ocBoeHHS] AUCHUILUIMHBI. HW3y4CHHE PEXKHMOB pabOThl CHCTEM 3JEKTPOCHAOKEHHS
IPOMBIIIJICHHBIX U TPAXIAHCKUX 3IaHUA U METOJIOB MPOEKTUPOBAHMS CUCTEM DIICKTPOCHAOKESHUS
3amauu IMCHMILIHHBI
- u3yueHue (hu3nuecKux OCHOB (HOPMUPOBAHUS PEKUMOB IEKTPONIOTPEOICHNUS;
- OCBOEGHHE OCHOBHBIX METO/IOB pacyeTa MHTETPAIbHBIX XapaKTePUCTHK PEKUMOB U TIOKa3aTeIen
Ka4ecTBa JIEKTPOCHAOKEHUS;

- OCBOCHHE MECTOJ0B BBI60pa IMPOBOJIHHUKOB KaOeJIbHBIX U BO3AYIIHBIX HHHHﬁ, 060py,HOBaHI/IH

CHCTEM DJICKTPOCHA0KEHUS;

- UI3YUCHHUEC MCTOJOB JOCTUKCHUS 3aJaHHOI'0 YPOBHA HAACKHOCTH O60py,[[OBaHI/I${ CHUCTEM

DIIEKTPOCHAOKCHHSI.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cnocoben npumeHsTh
3HaHUE OCOOCHHOCTEH U
XapaKTEPUCTHUK AJIEMEHTOB
JIEKTPOIHEPreTUUECKUX
CHCTEM H
JIEKTPOTEXHUYECKUX
KOMIIJIEKCOB, CIIOCO00OB
IPOM3BOJICTBA, TPAHCIIOPTA
¥ MCTIOJIb30BAHMS
3JIEKTPOIHEPIUU

W/I-1nx-1 3HaeT
XapaKTePUCTHKH 3JIEMCHTOB
AIIEKTPOIHEPTETUICCKUX
CHUCTEM H 3JIEKTPOTEXHUYECCKUX
KOMILJICKCOB

3HATh:

- METOJIbI PACYETOB TOKOB KOPOTKOT'O
3aMbIKaHUsl 1 METO/1bl TPOBEPKHU
BBIOPAHHOT'O 00OPYIOBAHUS CUCTEM
AIIEKTPOCHAOKEHHS U TPOBOAHUKOB Ha
JECUCTBHE TOKOB K3.

[IK-1 Cnocoben npumMeHsTh
3HaHUE OCOOCHHOCTEH U
XapaKTepUCTHK JIEMEHTOB
JIEKTPOIHEPrETUUECKUX
CHCTEM H
NEKTPOTEXHUUECKUX
KOMIIJIEKCOB, CIIOCO00OB
IIPOM3BOJICTBA, TPAHCIIOPTA
Y HCIIOJTb30BaHUS
JJIEKTPOIHEPTHU

NJ-2nk-1 ymeer ¢popMHpOBaTh
IPOTHO3BI OTPEOIICHUS
DIIEKTPOIHEPTUN M MOIITHOCTH

3HATh:

- METOJIUKH, IPUMEHSEMbIE B pacyeTax
CUCTEM DJIEKTPOCHAOKEHU S
MIPOMBIIIICHHBIX 00BEKTOB U 0OBEKTaX
CTPOUTEINLCTBA U KUJIUIIIHO-
KOMMYHaJIbHOTO XO351CTBA;

- OCHOBHBIC HAITPaBJICHU U TICPCIICKTHUBBI

Pa3BUTHS CUCTEM BJIEKTPOCHAOKEHUS
31aHUN, COOPYKCHUH.

[IK-1 Cnocoben npumeHsTh
3HaHUE OCOOCHHOCTEH U
XapaKTePUCTHK AJIEMEHTOB
JJIEKTPOIHEPTETUIECKUX
CHCTEM H
JNEKTPOTEXHUUECKUX
KOMIIJIEKCOB, CITOCOOOB
IPOM3BOJICTBA, TPAHCIIOPTA
Y HCITOJTb30BaHUS
3JIEKTPOIHEPTUU

W J1-3r1k-1 3HAET CIIOCOOBI
MPOM3BOJICTBA, TPAHCIIOPTA U
UCIIOIB30BaHUS
SIIEKTPOIHEPTUH

YMETh:

- BBIOMpATh apaMeTpbl PErYIUPYIOLUINX U

KOMIICHCHPYIOIINUX yCTpOfICTB, CXEM

AIIEKTPOCHAOKEHUS 0OBEKTOB PA3IUUYHOTO

Ha3HAa4YCHUA,

- ONpCACIIATh XapaKTCPUCTUKHU ITPOIECCOB

pacripeniesieHus1, mpeodpa3zoBaHus U

MCIIOJIb30BaHUS AJIEKTPUUECKON IHEPTHUH B

QJICKTPHUYCCKUX LCIIAX.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHON TPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONH —00pa3oBaTeNbHON —Iporpamme
I'unposnepreruka (nanee — OIIOII), nanpaBnenuss noaroroBku 13.03.02 DiekTpo3HepreTuka M
JJIEKTPOTEXHUKA, YPOBEHb 00pa30BaHMs: BBICIICE 00pa3oBaHue - OaKalaBpuUar.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 gacoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIMH | @ e T e ey Tk | ikkn | o | | cemeerpe a}iﬁfgfﬁf
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO1ue cBeneHus o 2410 | 7 14 - 2 - 0.4 - 0.30 - 20 - Camocmosamenvnoe usyuenue
cucremax meopemuueckozo mamepuana: Pabora
ANIEKTPOCHAOKEHHS OpPHEHTHPOBaHa Ha U3Y4YE€HHE TEOPETUIECKOTO
PA3IUYHBIX TPYIIII Marepuasna o npoiaeHHON Teme
noTpeduTene Ilodzomogka K mekyuiemy konmponio: Pabora
1.1 OO1He cBeIeHUS O 12.05 0.7 - 1 - 0.2 - 0.15 - 10 - OpHEHTHPOBAHA HA M3YYCHUE JTUTCPATYPHBIX
cucremax HUCTOYHHKOB, KOHCIIEKTUPOBAHUE OCHOBHBIX
ANEKTPOCHAOKEHHS JIAHHBIX, TIPOXOXKACHHE TPOOHBIX TECTOB IO
Pa3IUYHBIX TPYIII yueOHOMY MaTepHaty
moTpeOuTeNeH
1.2 I'paduxu Harpy3Kwy, 12.05 0.7 - 1 - 0.2 - 0.15 - 10 -
HArpeB MPOBOIHUKOB U
pacyeTHas Harpy3Ka
2 Merto bl 24.00 1.3 - 2 - 04 - 0.30 - 20 - Camocmonmenvroe uzyuenue
MO/JICITUPOBAHHMS meopemuueckozo mamepuana: Pabora
Harpy3KH B pacuerax OpPHEHTHPOBaHA Ha U3Y4YE€HHE TEOPETUUECKOTO
CHCTEM Marepuaia 110 IpOoHICHHON TeMe
3JIEKTPOCHAOKEHHUS, Iloozomoexa k mekywemy konmponio: Pabora
BBIOODP 000PYIOBaHHS OpPHEHTHPOBAaHA HA U3YyYEHHE JINTEPATYPHBIX
2.1 MeTtomabt 12.05 0.7 - 1 - 0.2 - 0.15 - 10 - HUCTOYHUKOB, KOHCIIEKTUPOBAHHE OCHOBHBIX
MO/JICITUPOBAHHUS JIaHHBIX, TIPOXOKAEHHE NPOOHBIX TECTOB I10
Harpy3KH B pacyeTax y4eOHOMY MaTepHary
cHcTeM
ANEeKTPOCHA0KEHUS,
BBIOOpP 000pyIOBaHMS
2.2 MeTtobl onpeeeHus 11.95 0.6 - 1 - 0.2 - 0.15 - 10 -
HUHTETPATBHBIX
XapaKTEePUCTUK




pexxumos COC

MIPOU3BOJIBLHOMN
CJIO)KHOCTH
3 Pexxumbl paboTh 24.00 13 0.4 0.30 20 Ilodzomoska K mekyuiemy konmponio: Pabora
HEeHTpam, OpHEHTHPOBaHA Ha M3YYCHUE TUTEPATYPHBIX
MIPAKTUIECKUE METOIBI HNCTOYHHKOB, KOHCIIEKTHPOBAHIE OCHOBHBIX
pacueta ToxoB K3, JTAaHHBIX, IIPOX0XK/ICHIE MTPOOHBIX TECTOB O
Ka4ecTBO yaeOHOMY MaTepHaIy
AIEKTPOIHEPTUHI CamocmoamensHoe usyuenue
3.1 PexwmMer paboThl 12.05 0.7 0.2 0.15 10 meopemuyueckoz0 mamepuana: Pabora
HEeUTpam, OpPHEHTHPOBaHa Ha U3Y4YE€HHE TEOPETUIECKOTO
NPaKTUYECKUE METOMBI Marepuaia 110 IpOHJCHHON TeMe.
pacuera TokoB K3
3.2 KayectBo 11.95 0.6 0.2 0.15 10
AJIEKTPOIHEPTUH
4 Komnencarms 35.7 2.0 0.4 0.3 30 Ilodzomoska pacuemusix 3adanuii: Pabora
PEaKkTUBHOMI OpUEHTHPOBaHA Ha yriyOJieHue 3HaHUi 1o
moutHocTH. O61ue HIPOMJCHHON TEME IYTEM IOATOTOBKU
CBEJICHHUS O PacyeTHBIX 3aJaHuil
HagexxHoctn COC, Tloozomoexa k mekywemy Konmponaio: Pabora
pacueT mokasareiei OpUEHTHPOBaHA Ha M3YYCHUE TUTEPATYPHBIX
HaJIC)KHOCTH. HUCTOYHUKOB, KOHCIIEKTHPOBAHIE OCHOBHBIX
VYnpasieHue cUCTeMO JTAaHHBIX, IIPOX0XKICHIE MPOOHBIX TECTOB O
ANEKTPOCHA0KESHUS y4eOHOMY MaTepHaty
4.1 Kommencamus 11.8 0.6 0.1 0.1 10
PEaKTHUBHOI MOIIIHOCTH
4.2 OO0111e CBEAEHUS O 11.9 0.7 0.1 0.1 10
Hagexuoctu COC,
pacuer nokasareneu
HaJIe)KHOCTH
4.3 | VYnpasieHue CHCTEMOMR 12.0 0.7 0.2 0.1 10
AJIEKTPOCHAOKEHHS
5 OO11He CBeICHUS O 36.2 2.0 04 0.3 30.5 ITodzomoeka k mexyuiemy KOHmMpoao:
cucreMmax [ToBTOpenue maTepuana mo paszgeny "Oouue
IIEKTPOCHAOKEHHUS U CBEJICHHS O CHCTEMaX 3JIEKTPOCHAOKEHUS U
JJIEKTPOYCTaHOBKaX ANEKTPOyCTaHOBKAX"
51 Knaccudukarus 11.9 0.7 0.1 0.1 10
notpeouTenen
JICKTPOIHEPTHH.




Pexxnumbl paboTh
JIEKTPONPUEMHHUKOB

5.2 | Cxewmsl anekrpuueckux | 11.8 0.6 - 1 - 0.1 - 0.1 - 10 -
ceTell CucTeM
ANEKTPOCHAOKEHUS
MIPOMBIIIIICHHBIX
HPEANPUSITAHN, KAIBIX U
00IIIECTBEHHBIX 3IaHUH,
3JIEMEHTBI CUCTEMBI

53 MeTons! onpeieeHns 12.5 0.7 - 1 - 0.2 - 0.1 - 10.5 -
3JIEKTPUYECKUX
Harpy3ok
DKk3aMeH 36.0 - - - - - - - 0.3 - 35.7
Bcero 3a cemectp 180.00 8.0 - 12 - 2.0 - 1.50 0.3 120.5 35.7
Hroro 3a cemecTp 180.00 8.0 - 12 2.0 1.50 0.3 156.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBuIyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAIMU IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii kKoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus o cucmemax H1eKmpoCHaOIHCeHUS PA3IUYHbIX 2DYIN nompebumeneu

1.1. Obume cBeaeHus 0 cUCTeMax AIEKTPOCHA0KEHUS Pa3IMUHBIX IPYII IOTpeOuTenei

OOmue cBeaeHHWs O cHUCTeMax »JJleKTpocHaOkeHus. CucreMbl 3nekTpocHabxkenus (CIC)
pasIMYHbIX 4YEJOBEK OOBEKTOB W MX XapakTepHble ocobeHHoctu. COC - kak mojcucrema
anekTposHeprernyeckux cucrteM (03C). VICTOYHMKM 3JEKTPOIHEPTUHM, HX XapPaKTEPUCTUKH.
Cucrtembl 1eKTpOCHAOXKEHUs pa3IMYHBbIX OOBEKTOB M MX XapaKTepHble ocoOeHHocTH. KpaTkas
XapaKTEPUCTHKA CHUCTEM AJIEKTPOCHAOXKEHHUS TOPOAOB, MPOMBINUICHHBIX MPEINpUATHH, 00BEKTOB
CEJIbCKOT'0 X035 CTBA, 3JIEKTPOTPAHCIIOPTA.

1.2. I'paduiku Harpy3KH, HarpeB MPOBOJAHUKOB U pacueTHasl Harpy3ka

Knaccugukanus snextponpueMHukoB. ['padukn Harpy3ku u uX napamerpsl. Harpes
IIPOBOJHUKOB U pacueTHass MOUIHOCTb. OCHOBHBIE TPYIIBI MOTPEOUTENEH U UX XapaKTEPUCTUKU B
roponax. Harpes NpoBOIHHMKOB M pacyeTHas MOIIHOCTb, ypaBHEHMs Harpesa. Pox Toka u
HOMMHAJIbHBIE HANPSDKEHUs, IPUMEHSIEMbIE TIPU JIEKTPOCHAOKEHUH pa3nuyHbIX 00bekToB COC.
Wepapxus cereil pa3iauyHbIX HOMUHaIbHBIX HanpsokeHud B COC. OCHOBHBIE TpPYyHIBI
norpeduTeneil Aas  NPOMBILUIEHHBIX NpeAnpusaTuil. Pexumbl paboTbl  AJIEKTPOABHUraTENIEH.
OcCHOBHBIE TpYIIIBI TOTPEOUTENEH B CEILCKOM X03siiicTBe. PexnMbl paboThl 3J1EKTPOIPUEMHHUKOB U
MOKa3aTeNIH PexXUMA.

2. Memoowvl modeauposanusi Hazpy3Ku 8 pacuemax CUucmem s1eKmpociabicelus, 6b100p
0bopydosanus

2.1. MeTosbl MOIEIMPOBAHNUS HATPY3KU B pacuyeTax CUCTEM 3JIEKTPOCHAOKEHUS, BHIOOD
000py1I0BaHUS

PexxuMbl 31eKTponoTpedieH s, METOIbl pacyeTa MHTErpajIbHbIX XapaKTEPUCTUK PEXKHUMOB U
OTpesieNieHUs] PacyeTHhIX 3HAYEHUN Harpy3ok, BbIOOp mapaMeTpoB oOopyaoBaHus. OCHOBHbIE
BEPOSITHOCTHO-CTaTUCTUYECKHE MOJIENH JUIsl OMHUCAHMs MpoleccoB 3iekTponoTpediaeHus B COC
(leTepMUHUPOBAHHBIN MOJXO[, CIy4allHON BEIMYMHBI, CUCTEM CIy4YallHBIX-BEJIMYUH, CIy4alHOTO
nporecca). MHpopmannonHoe obecrieueHrue Mojieineld peXKMMOB AIIEKTPONOTPEOIEHUS! B MPAKTHKE
IPOEKTUPOBaHUS U AKcIUTyaTanuu coBpeMeHHbIX COC. MHTepBaibl ocpelHEHUs U KBAHTOBaHUS
IIPOLIECCOB M3MEHEHMsI HArpy30K M CBSI3aHHBIX C HUMH IapaMETpoOB pexuMoB. [IpuHIUIBI
(GOopMUPOBAaHUS pPACUETHBIX 3HAUEHUN D3JIEKTPUUYECKUX Harpy3ok sjeMeHToB COC 1o yciaoBHsM:
TEPMHUYECKOT0, 3JIEKTPOJIUHAMUYECKOIO BO3JIEHCTBUS TOKA, BIMSIHMS HA TEXHUYECKHE U TEXHHUKO-
skoHoMuueckue napamerpsl COC. OOolieHHas yHUBEpCcalbHasi MOJENb 3JIEKTPUUYECKUX Harpy3oK
i npumenenuss B COC. Metozabl BbIOOpa 000pYAOBaHUS MO PACYETHBIM 3HAUYEHUSIM Harpysok.
[IpakTHueckue mMpueMbl U METOAbl ONPEIENIEHUS XapaKTepUCTUK W PACUETHBIX 3HaueHUM
aNeKTpuyeckux Harpy3ok B COC pasznuyHOro HazHadeHus (MeToAbl KOA(QQUIMEHTOB CIpoca,
UCIIOJIb30BaHUs, OJHOBPEMEHHOCTH, YIOPSIOUYEHHBIX JAHWarpaMM, 4YHCJIOBBIX BEPOSTHOCTHBIX
XapakTepucTk). O0IacTH NPUMEHEHUS YKa3aHHBIX IPUEMOB ONpPEAETIeHHUs PaCUeTHBIX Harpy30K ¢
Y4€TOM BO3MOXHOCTEN NHPOPMAIIMOHHOTO 00ECIIeUeHHUsI PaCUETOB.

2.2. Metopbl OIpeieIeHHs] HHTErPaIbHBIX XapaKTepUCTHK peskuMoB COC npon3BOIBHON
CJI0HOCTHU

MeTto/1bl pacueTa HHTErpaIbHBIX XapaKTePUCTUK pexUMOB B COC NpoU3BOJIBHOM CII0)KHOCTH U
KoH(purypamuu. XapakTepUCTHKa OOOIIEHHBIX IapaMeTPOB CXeM, O0JIACTM HMX MPUMEHEHHS.
OcHOBHBIE TPUEMBI ONIPEJIETIEHNS] BEPOATHOCTHBIX 3aKOHOB paIlpe/leICHHs TapaMeTPOB PEXUMOB B
anementax COC. IlpakTnueckue MeETOABI OINPEACIICHHUS PACUETHBIX HArpy30K 3JIEMEHTOB
pasnnyHbIX Hepapxuueckux ypoBHeil COC (cereit 1o 1000 B u Beime 1000 B, cereii BbICOKOTO
HaANPSDKEHUS, HCTOYHUKOB 3JIEKTPOIHEPTHH ).



3. Peorcumol pabomul neumpanu, npakmudeckue Memoowl pacyema moxos K3, kauecmeo
2JIEKMPOIHEP2UU

3.1. PexxuMsbl paboThl HEHTpasn, MPaKTHYECKUE METOIbI pacueTa TOKoB K3

Pe:xxuMbl HEHTpaiau M MPAaKTUYECKHE METOJbl paboThl pacueTa TOKOB KOPOTKHMX 3aMbIKaHUU.
Pexumbl paboThl HeWTpanu cereil pasznmuHOro kiacca Hampsbkenuss B COC. BnusHue Ha
HaJeXKHOCTh. [IpakTnueckne MeToibl OLIEHKU 3HAY€HU TOKOB KOPOTKHX 3aMbIKaHUW B ceTsax COC
pPa3IMYHOTO HA3HAYEHUS M Pa3IUYHON ciokHocTH. OcobeHHoctn pacueta TokoB K3 B
3JIEKTPOYCTAHOBKAX HampshkeHueM 10 1 kB. Yuer MecTHBIX HCTOYHMKOB U Harpy3ok. IIpumenenue
OOOILIEHHBIX IapaMETPOB CXEM JUIsl PacyeTOB TOKOB KOPOTKMX 3aMblkaHUM B cioxkHbIXx COC.
[TpoBepka 00OpyAOBaHUS IO TOKaM KOPOTKUX 3aMbIKAaHUI M METObl YIPABJIECHUS YPOBHEM K3 B
CoC.

3.2. KauecTBO 3J1eKTpOIHEPTUr

[TpoGyieMbl 3JIEKTPOMArHUTHOW COBMECTUMOCTH B CHCTEMAaxX 3JIEKTPOCHAOKEHMSI Pa3IMYHOTO
HazHauyenwus.[lokasarenu kadectBa snekTposHepruu. [lokasarenu kadecTBa HanpsbkeHUs. BrnusHue
MoKa3aTeJie KayecTBa HANpsOKEHUsT Ha paboTy 3IIEKTPONpUEeMHUKOB U obopymoBanus COC.
WuTerpanbHble  KpUTEpUU KadecTBa, HWH(GOpPMAlMOHHOE OOecreyeHne KOHTPOJIs KadyecTBa
HanpspkeHus. HopMupoBanume mokaszareneld KadecTBa HanpsDKeHUsA. MeToael M CpelcTBa
oOecrieueHUss HOPMHPOBAHHBIX IIOKa3aTeNeil KauecTBa HampsbKeHUs. BiusHue Ha mMokaszarenu
KauyecTBa HAINPSKEHUs peKUMOB pabOThl PETYIUPYIOIIUX U KOMIIEHCUPYIOLIUX YCTPOUCTB.

4. Komnencauus peaxmustou mowpocmu. Obwue ceedenus o Haoescnocmu COC, pacuem
nokazameJiell Ha0eiCcHocmu. Ynpasienue cucmemou 3aeKmpocHabdicetus

4.1. KoMmrneHcanus peakTUBHON MOIITHOCTH

Komnencanus peaktuBHoil momHoctd B COC.Pa3melieHue cpeacTB KOMIIEHCALIMU B CETSIX
pa3HbIX HaINpsOHKEHUU. BiusHue cTerneHn KOMIIEHCAlUd Ha MOTEPU MOIIHOCTH M SHEPTUHU, a TaK Ke
TEeXHUKO-dKOHOMHUYeckne noka3arenu COC.

4.2. O6mue cBenenus o HaaexHocT COC, pacueT nokasaresel HaJJe)KHOCTH

Mertozpl aHamM3a HAJIEKHOCTH B CUCTEMaXx AJIeKTpocHa0)eHus. OO0mIue NoHITHS 0 HaJIe)KHOCTH
COC u 33C. Cucremnsle aBapuu B IIC. IloHATHE O JaBUHE YacTOTHI U JIABUHE HAIPSDKCHUS B
99C, npuynHbl UX BO3HUKHOBEHUS. OCHOBHBIE CBOMCTBA HAJIEKHOCTH, KIAaCCH(PUKAIUSI OTKA30B.
[Toxazarenu HazmexHOCTH. OCHOBHBIE CIIOCOOBI OOecneueHHs] HaJeKHOCTH B TexHuke, B DOC u
COC. BinusHrEe NPUHIUIOB MOCTPOEHUSI U 0COOEHHOCTEN yrpasieHus npu skcmryaranuu COC Ha
YPOBEHb HAJISKHOCTH JJIEKTPOCHAOXKEHUs pa3IuyHbIX moTpebureneid. Kparkue cBeneHus o
COBpEMEHHBIX MeTronax pacuera HagexxkHoctn IOC u COC. TpeboBaHHS HOPMATHBHBIX
MaTepHaloB, NPEAbIBISEMbIX K YPOBHIO HAJIE)KHOCTH JEKTPOCHAOKEHHSL.

4.3. YrpaBieHue CUCTEMOM IIEKTPOCHAOKEHUS

VY4er notpebaeHus U pacxo/ia dIEKTPOIHEeprun. banaHc AMeKTpoIHEPTHH Ha HA TIPEIIPUITUSX.
Meponpusatusi 0 SKOHOMHUHU JJIEKTPOIHEPTHH. PerynmpoBaHue pPEeKUMOB SJIEKTPOTOTPEOICHHS.
DHeprocbepekeHne Ha TMPOMBIIUICHHBIX MNPEINPUITUSX. YMEHBIIEHHE MOTeph MOIIHOCTH U
ANIEKTPOIHEPTHH B PACTIPEICITUTEIBHBIX CETSIX U CHCTEMaX JIEKTPOCHAOKEHUSI.

J. O6WM€ CB8e0eHUs O CUCMEeMax 3JZ€KmDOCHCZ69fC€HM}Z U 3J1IEKMpOyCcnmaHo6eKaAx

5.1. Knaccudukanuus norpedureneil 3neKTposHepruu. PesxuMbl paboThl 31EKTPOIPUEMHUKOB
PexumMbl paboThI 371€KTPONIPHEMHUKOB.



5.2. CxeMbl 3JIEKTPUUECKUX CETeH CUCTEM JIEKTPOCHA0KEHUS POMBIIUICHHBIX MPENNPUATHI,
KIJIBIX ¥ OOIIECTBEHHBIX 3AaHUH, 3JIEMEHTHI CHCTEMBI
[Tepeuenp HEOOXOUMOTO 00OPYOBAHUS, €T0 (YHKIIHH.

5.3. Metobl onpeiesieHus AIEKTPUUECKUX HArpy30K
Pacuer Harpy3ku BBICOKOBOJIBTHBIX IPUEMHHUKOB, pacdeT 3JeKTpuuecKux Harpy3ok B COC
IPOMBIIIJICHHBIX IPEANPHUATUH, pacueT Harpy30K KHJIbIX U OOLIECTBEHHBIX 3JaHHM.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. DnekTpoauHAMHUYECKHE U TEPMUUYECKHE BO3ACHCTBUSA TOKOB KOPOTKOTO 3aMbIKaHMSL.
Pacuer ToxoB k3 Ha 0,4 kB;
2. CTpyKTypa cucTeMsbl 31eKTpocHadkeHus. ['paguku Harpy30K u onpeesneHue nokasaresnei
rpaduKOB-CpeTHEH MOIIIHOCTH, MOTPEOISIEMOI SIIEKTPOIHEPTHH U PACUETHBIX
K03 PUITMEHTOB;
3. ABTOMaTHU3UPOBAHHBIE CUCTEMBI YIIPaBJICHUS AIEKTPOCHAOKEHUEM U
a5eKTpornoTpediaeHneM. MeponpusTHs 110 SKOHOMHUH SHEPIHH;
4. PacueT moTeps MOIIIHOCTH U SHEPTUH B CUCTEMaX AIIEKTPOCHAOKECHUS;
5. BbIOop anmnapaToB 3aluThl B 3ekTpuueckux cerax Ha 0,4 kB. [loctpoenue cuinoBsIx 1
OCBETHUTECIILHBIX ceTeil Ha HH;
6. Pacuer Harpy3ok. HopMaTuBHBIE TOKYMEHTBI, periaMEeHTUPYIOIUE MOPSIIOK pacyeTa.
Br160p ceuenuii.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. Paccmotpenue BONpocoB MO NMpOHAeHHBIM TeMaM OCHOBHBIE MOHSATHUS AJIEKTPOTEXHUKH.
DnexTpocHabKeHue

2. Paccmotpenue BOIIPOCOB o PO IEHHBIM TeMaM DneKTpuuecKue
Harpy3ku. TpanchopmaTopHble TOICTAHLIUN

3. PaccmoTrpenne BONpPOCOB 1O TMPOWICHHBIM TeMaM OJIEKTPHUYECKHE CETH BHEIIHETO |
BHYTPEHHETO 3JICKTPOCHA0XKEHUS

4. PaccMoTpeHHEe BOIIPOCOB IO MPOHIEHHBIM TeMaM 3amblkaHue.KoMmneHcanus peak THUBHOM
MOIITHOCTH. Y IPaBJI€HUE CUCTEMOM 3JIEKTPOCHA0XKEHUS POMBIIUIEHHBIX MTPEIIPUATHI

5. OOcyxnenue wmaTepualioB TO0 Kkeidcam pazaena "OOmme CBEIEHUS O CHCTEMax
3JIEKTPOCHAO0KEHHUS U 3JIEKTPOyCTaHOBKaxX"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HE IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTCUUILTAHEI (B

O1neHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Kompt
COOTBETCTBUH C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB n3.1)
1]2[3]4]5
3HaTh:
METO/Ibl PACUE€TOB TOKOB KOPOTKOI'O 3aMbIKAHUSI U METO/IbI TectupoBanue/CuctemMbl AIEKTPOCHAOKEHHS B
IIPOBEPKU BHIOPAHHOTO 000PYIAOBAHUS CUCTEM NA-1nka + 3JIEKTPOYCTaHOBKaX
ANEKTPOCHAONKEHHS ¥ MPOBOJHUKOB HA JICHCTBIE TOKOB K3
OCHOBHBbIC HANPABJICHNs U IEPCTICKTUBbI PA3BUTHA CHCTEM | 1 -2 + TectupoBanue/BHenHee U BHyTpEeHHEE
AIEKTPOCHAOKEHUS 3TaHUI, COOPYKEHHI INEKTPOCHAOKEHUE
METOJMKHU, TPUMEHSEMBIE B pacueTax CUCTEM TectupoBanue/DNEKTPUICCKUE HATPY3KU
ANEKTPOCHAOKEHHS MPOMBIIIIIEHHBIX 00BEKTOB U V-2 +
00BEKTaX CTPOUTENHCTBA U KIIIUITHO-KOMMYHATHHOTO ’
XO035IMCTBA
YMmerh:
OTIPEIEIATh XapaKTePUCTUKHU TIPOIIECCOB pacpeieTIeHus, Kontponbnas padora/CxemMbl
peoOpa3oBaHUs U UCTIOIH30BAHUS DIIEKTPHUUECKOMN N-3nk1 + | 2eKTpoOOOpyIOBaAHUS
SHEPTUH B DIIEKTPUUECKUX TEMAX
BBIOMpATh MapaMeTPhl PETYITUPYIOMIUX U KonTponbHas paboTta/YnpaBieHue cucTeMoi
KOMITCHCUPYIOIIUX YCTPOMCTB, CXEM AJIEKTPOCHAOKEHUS N /T-3nx-1 + DIIEKTPOCHAOKEHHUS TPOMBIIIIEHHBIX

00BEKTOB Pa3JIMIHOTO HA3HAUCHU A

IPEANPUATHI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanmzanmn: KomneiorepHoe 3a1aHne
1. Buemnee u BHyTpeHHee anekrpocHadxkenue (TectupoBanue)
2. CucreMsbl 3J1eKTPOCHA0KEeHNUS B AIeKTpoycTaHoBKax (TectupoBanue)
3. Dnexrpuueckue Harpy3ku (TectupoBanue)

Dopma peanuzanuu: [Tucemennas padora
1. Cxemsl anekrpoobopynoBanus (KonrponbHas pabota)
2. YpaBieHue CUCTEMOI AIeKTPOCHA0KEHNUS TPOMBIIUIEHHBIX peanpusatuii (KonTponbHas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne7)
OneHka OmpenemnsieTcss MO COBOKYITHOCTH PE3YJIbTAaTOB TEKYIIEro KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUU ¢ [lonoxenrem o OamibHO-peUTHHTOBOM cucTeme s cryaeHtoB HUY «MOW»

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Anexcanzpos, C. C. [ToBbllieHne HaJIe)KHOCTH CUCTEMBI 3JIEKTPOCHAOKEHUS JKUIIOTO CEKTOpa 3a
CYET MCTOJB30BaHMUsI OMOTa30BhIX YCTAHOBOK : Maructepckas aucceptarus / C. C. AnekcaHapos,
Hau. uccnen. yn-tr "MOU", Kadenpa snexrposnepreruueckux cuctem (39C) . — M., 2015 . - 88 c.
- TUCccepTalus TOJIbKO B 3JIEKTPOHHOM BHJIE,JIs1 YTEHUS ITEPENINTE B JIEKTPOHHYIO OUOIHOTEKY
M3U .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7039;

2. B. b. lIneinukoB- "DaeKTpocHA0KEHNE MPOMBILIUICHHBIX TPEINPUATHIA: TpakTUKym" 1,
WznatenbetBo: "OpeHOyprekuii rocynapctBeHHblid yHuBepcutet”, Openoypr, 2012 - (99 c.)
https://biblioclub.ru/index.php?page=book&id=270271;

3. Kopo6os I'. B., Kaprasues B. B., Uepemucunona H. A.- "Onextpocnabxenue. Kypcosoe
npoektupoBanue”, (3-e uzn., ucnp.), Uznatenscrso: "Jlanp", Cankr-IletepOypr, 2014 - (192 c.)
http://e.lanbook.com/books/element.php?pll_id=44759;

4. llIsenos, I'. B. DnexkTpocHabxkeHUE ropoI0B: ANEKTPONOTpedIeHIE, pacueTHbIE HATPy3KH,
pacripesie/IuTeNIbHbIEe CeTH : ydeOHOoe TocoOue Ui By30B 110 HampasiaeHusM 140200
"OnekTposnepreruka, 140400 "OnexTposneprerrka u anexrporexuuka" / I'. B. llIsegos, Harr.
uccien. yH-t "MOU" . — M. : U3natensckuii nom MOU, 2012 . — 268 c. - ISBN 978-5-383-00743-3
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. Baza OTKPBITBHIX JaHHBIX NPO(ecCHOHANBHBIX CTAHAAPTOB MHUHHCTEpPCTBA TPyAa U
conmnabHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHUYECKOro pa3Butusi PO -
http://www.economy.gov.ru
9. ba3a oTKkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
VY4eOHble aynuTopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa NHTEPaKTHBHAs,
JUTSL TIPOBEJICHUS MyJIbTUMEAUITHASA KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIIMOHHBIX 3aHATUN 1 CTyuA MYJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTEP

TCKYLICTO KOHTPOJIA

IIEPCOHAJIbHBIN

K-417/7, CeroBas
YepHas CTyIUs

CTYJI, KOMIIBIOTEPHAs CETh C BBIXOJOM B
WnuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN
HPOEKTOP, IKpPaH, 000pyAOBaHHUE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
MePCOHAIBbHbBIN

VY4eOHble aynuTopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad U1 0J1€XK/Ibl, CTOJ
MPAKTUYECKUX 3aHITUH, kiacc U110 MHCHbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
KP u KII WNHTepHerT, nocka MapKepHas IIepeIBUKHAs,
KOMIIBIOTEP MEPCOHATBLHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] HH(OPMAIIMOHHBIH
VY4eOHble ayuTOpun XK-417/1, CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
U1 IPOBEICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MIKad I 0J1€XKIbI, CTOJ
MPOMEKYTOUHOMN kimacc UJ1O MHCHbMEHHBIN, KOMITBIOTEPHAsI CETh C BHIXOJOM B
aTTecTaluu WHuTepHeT, 1ocKka MapKepHas IepeIBUKHas,
KOMITBIOTEP MEPCOHATIBLHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] MH(OPMAIIMOHHBIH
ITomemnmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENIBHOM KoMmnbrotepHslii BeUIAJIKA JUIsl OAEK/bl, KOMIBIOTEPHASI CETh C
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paboThl

YUTAJILHEBIN 3aJ1

BBIXOJIOM B IHTE€pHET, KOMIIBIOTED
IIEPCOHANIbHBIMN, IPUHTEP, KOHAULILOHED

ITomemenus s 2K-2000, CTOJI, CTYJI, KOMIBIOTEP MEPCOHAIBHBIMN,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIULIUOHEP
110
ITomemenus s K-417 /2a, CTEJUIaX I XPAaHCHUS UHBEHTAps, DKpaH,
xpaHeHus oobopynoanusi | [lomemenue ais yKa3Ka, apXUBHBIC IOKYMEHTBI, TUTIJIOMHBIC 1
1 y4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE€ PaOOTHI CTY/ICHTOB, KAHIICISIPCKUI

IIPUHAUIEKHOCTH, CIIOPTUBHBIA HHBEHTAph,
XO34MCTBECHHBIA HHBEHTAPh, 3allaCHbIC
KOMILIEKTYIOLME i1 000pyJOBaHUS

14




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DneKkTpocHa0XKEeHHE

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
CucreMsl 351eKTpocHabkeHus B anekTpoycTaHoBkax (TectupoBanue)

KM-1
KM-2
KM-3
KM-4

KM-5

Onexrpuueckue Harpysku (TectupoBanue)

BHemnee u BHyTpeHHee 3ekTpocHabxeHue (TectupoBanue)
VYnpaBieHue cCuCTEMOH 3JIEKTPOCHA0KEHHUS TPOMBIIUIEHHBIX npennpustuii (KonrponsHas

pabora)

Cxewmsl 25ekTpoobopynoBanus (KonrponbHas padora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnnekc KM- | KM- | KM- | KM- | KM-
Howep Paszpen nucnurniumHbl KM: L 2 3 4 >
paznena Henens 3 6 9 12 15
KM:
1 OO01ue cBeieHNs 0 cUCTeMax 3JIEKTPOCHA0KEHUS
pa3IMYHbIX IPYIN NOTpeduTeneH
OO61ue cBeieHNs 0 cUCTeMax 3JIEKTPOCHA0KEHUs
11 . +
pas3IMYHbIX IPYIN NOTpeduTeneH
19 ['paduiky Harpy3Ku, HarpeB MPOBOJAHUKOB U +
' pacyeTHasi Harpy3ka
2 MeToap! MOETTMPOBAHUS HATPY3KH B pacdyeTax
CHCTEM 3JIEKTPOCHA0KEHUsI, BHIOOp 000pYy0BaHUS
Metonbl MOIETMPOBAaHUS HATPY3KU B pacueTax
2.1 +
CUCTEM 3JIEKTpOCHA0KeHus1, BBIOOp 000py10BaHus
29 Mertobl onpeieNIeHNs HHTETPaIbHbBIX XapaKTEPUCTUK +
' pexumMoB COC mpou3BOJILHON CIOKHOCTH
PexxuMbl paboThl HEHTpaIH, IPAKTUIECKHUE METOIbI
3 b
pacuera TokoB K3, KauecTBO 3J€KTPOIHEPTUH
31 PexxuMbl paboThl HEHTpaIH, IPAKTUUYECKHUE METOIbI +
' pacuera TokoB K3
3.2 KauecTBo amekTposHepruu +
Komnencanus peaktuBHO#M MomHoCcTH. O011IKe
4 cBenieHus o HaaexkHoctu COC, pacyer mokazaresnei
Ha/IeKHOCTH. YTIpaBJI€HUE CUCTEMO
AJIEKTPOCHAOKEHUS
4.1 KommneHcanust peakTHBHOM MOIITHOCTH +
Oo6mue ceenenus o Hagexxaoctu COC, pacuet
4.2 . +
nokasaresel HaJIe)KHOCTH
4.3 VYnpaBieHue cucTeMoi 3JIeKTPOCHA0KEHUS +
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OO0mImre cBeACHUS 0 CHCTEMaX AJIEKTPOCHAOKEHUS U

S)
AJIEKTPOYCTAHOBKAX
51 Knaccudukanust morpeduTenen 3J1eKTPO3HEPTHH. +
' Pexxrmbl pabOThI 3JIEKTPONTPUEMHUKOB
CXeMBbI 2JIEKTPUUYECKUX CETEH CUCTEM
5.2 AJIEKTPOCHAOKEHHUS MPOMBILIIICHHBIX MPEANPUSITHH, +
JKUJIBIX U OOIIECTBEHHBIX 3/IaHUH, JIEMEHTBI CUCTEMBbI
5.3 Mertoasl onpeneneHus NEKTPUIECKUX HArpy30K +
Bec KM, %: | 20 20 20 20 20
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