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YpoBeHnb 00pa3oBaHusi: Bbicuiee 00pa3oBaHMe - MAarucTpaTypa
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bJaok:
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IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAs:
Pemenne 3agau

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieab ocBOeHHSI IMCUHUIIMHBI. OCBOCHHE METOAOB MPOECKTUPOBAHUS CUCTEM DJIEKTPOCHA0XKEHUS
INPOMBIIIJICHHBIX TMPEANPUATHH, XapaKTePUCTUK OCHOBHBIX MOTpeduTeneil, u3ydeHue 0a30BOro u
MEPCIEKTUBHOIO AHEProcOeperaroiero 000pyI0BaHus CUCTEM 3JIEKTPOCHA0KESHHUS

33[[3‘11/1 AUCHHUIIIMHBI

- 03HaKOMJICHHE C HKCIUTyaTallMOHHBIMU XapaKTePUCTUKAMH 000PYIOBAHUS CUCTEM
AIIEKTPOCHAOKEHNUS TIPOMITPEIIPUATHH, N3yUeHHE METO0B IPUHATHS 0OOCHOBAaHHBIE PEIICHUH 110
BBIOOPY OCHOBHOTO 3JIEKTPOOOOPYI0BAHHUS;

- IOJITOTOBKA K PACYETHO-TIPOEKTHON U MPOEKTHO-KOHCTPYKTOPCKAs A€ATEIBHOCTD MO BEIOOPY
CXEeM U 000pyI0OBaHUSI CUCTEM AJIEKTPOCHAOKEHNUS. TPOBEICHNE TEXHUIECKUX PACUETOB I10 ITPOCKTaM,
TEXHUKO-3KOHOMHUYECKOTO U ()yHKIIMOHAIBHO-CTOMMOCTHOTO aHaju3a 3()()EeKTUBHOCTH MPOEKTHBIX

peleHuit;

- OBJIQICHUE METOJIaMH Pa3padOTKU MPOEKTHHIX PEIICHUH, OIICHKOW MHHOBAIIMOHHOTO
MOTEHIIMaNa MPOEKTa, pa3padOTKOM MIAHOB U MPOTrpaMM OpPraHu3alud HHHOBAIIMOHHOW JIESITeIbHOCTH
IIPU IPOEKTUPOBAHUM U PEKOHCTPYKLIMU CUCTEM 3JIEKTPOCHAOKEHUS IPEIPUSITHS;

- U3y4YeHHE BO3MOXKHOCTEH U cpeicTB obecreueHus Oecrepe0oitHoi paboThl, MpaBUIIbHON
AKCIUTyaTallM1, PEMOHTA U MOJEPHU3ALUU SHEPreTUUECKOT0 000y I0BaHUS, SJIEKTPUUECKUX CETEH;

- OBJIaJICHUE METOAAMH OIPEIEICHUS MOTPEOHOCTH MPOU3BOACTBA B TOIUIMBHO-YHEPTE€TUUECKUX
pecypcax, HoAroToBKa 000CHOBAHUN TEXHUYECKOTO EPEBOOPYKEHUS, pA3BUTHSI SHEPTrOX03sHCTBA,

PCKOHCTPYKIIMU U MOACPHU3ALIUN CUCTECM 3HepFO0Ha6)KeHI/I$I;

- OBJIQJICHUE METOJIaMH PEIICHHUS] KOMIUIEKCHBIX 33/1a4 SHEProcOepeKeHUs Ha IPEAPUITHSIX.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-5 Cnocoben
y4acTBOBAaThb B BBINIOJTHEHUH
OTJIEIIBHBIX Pa3/IeIoB
IIPOEKTOB KOMMYHAJIbHBIX U
IPOMBIIIJIEHHBIX 0OBEKTOB,,
IIPOEKTUPOBAHUHU
JSHEPIreTHYECKUX,
TEIUIOTEXHUYECKUX U
TEIJIOTEXHOJIOTUYECKHUX
anmnaparoB B COOTBETCTBUU
C TEXHUYECKUMHU 33/1aHUSIMU
U JCUCTBYIOLIUMU
HOPMaTHUBHO-TEXHUYECKUMU
JIOKyMEHTaMHU

N-1nk-s Ucnonb3yer
HOPMaTHUBHO-TEXHUYECKYIO
JIOKYMEHTAIUIO TPU
BBITNIOJTHEHUH OTAEIBHBIX
pas3zenoB IPOEKTOB

3HATH:
- HOPMAaTUBHO-TCXHHUYCCKYTO
JIOKYMEHTAIUIO pa3zena
AIEKTPOCHAOKEHHE.

ITK-5 Criocoben
y4acTBOBATh B BHIMIOJTHEHUH
OTJICITBHBIX Pa3JICIIOB
MPOEKTOB KOMMYHAIBHBIX U
HpOMI)IHIJ'IeHHI)IX O6’BGKTOB,,
MPOEKTUPOBAHUU
3HepFeTI/IquKI/IX,
TEMIOTEXHUIECKUX U
TCINNIOTCXHOJIOTHYCCKUX
anmnaparoB B COOTBETCTBHH

N/1-3nk-5 Y4acTByeT B
HPOBE/ICHUU aBTOPCKOTO
HaJ30pa MPH MPOBEICHUH
paboT MO BHIMOTHEHHIO
POEKTa

3HATh!
- TpeOOBaHUS K TIPOBEICHHIO aBTOPCKOTO
Ha/130pa IPU BBINOJIHEHUU pa3jiena
AIIEKTPOCHAOKEHHE KOMMYHAIIbHBIX U
MIPOMBIIIJICHHBIX 00BEKTOB.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

C TEXHUYECKUMH 3aJaHUSIMHU
Y JICHCTBYIOLIUMU
HOPMAaTHUBHO-TEXHUYECKUMU
JIOKYMEHTaMU

I1K-5 Criocoben
y4acTBOBAaTh B BBIIIOJIHEHUH
OTJIENbHBIX Pa3JENoB
IIPOEKTOB KOMMYHAJIbHBIX U
IPOMBIIIJIEHHBIX 00BEKTOB,,
IPOEKTUPOBAHUU
JHEPreTUYECKHUX,
TEIUIOTEXHUYECKUX U
TEIUIOTEXHOJIOTMYECKUX
anmnaparoB B COOTBETCTBUU
C TEXHUYECKUMHU 3a/1aHUMU
U JCUCTBYIOLIUMU
HOPMaTUBHO-TEXHUYECKUMU
JIOKyMEHTaMu

N /1-4nk-s [IpumeHseT TUIIOBBIE
MIPOEKTHBIC PEIICHUS JIS
cobmoieHns TpeOoBaHUH
SHEPreTUYECKON

3¢ (PEeKTUBHOCTH 3/IaHUH,
CTPOEHHUI, COOPYKEHUI

YMETh:

- IPUMEHSTH TUIIOBBIE TPOEKTHHIE
peneHus TpeOOBaHUH SHEPTETUIECKON
3¢ (PEKTUBHOCTH 31aHUMA, CTPOCHUIH,
COOPY’KEHUI1 MPH BHIMOJHEHUH pa3zesa
AIIEKTPOCHAOKEHHE MPOECKTOB
KOMMYHAJIIbHBIX U TIPOMBIIUICHHBIX
00BEKTOB.

2. MECTO JJUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHONW 00pa3oBaTeNbHOM MporpaMme
DHeproobecnieueHrne npeanpustuid. TermmomaccooOMeHHbIe TIporiecchl U ycrtaHoBku (manee — OITOID),
HanpasieHus: noarotosku 13.04.01 TemnosHepreTHKa U TEIUIOTEXHHUKA, YPOBEHb 00Opa30BaHMUsI: BBICIIEE

o0Opa3oBaHHe - MarucTparypa.

basupyercst Ha ypoBHE cpeiHero oo1ero oopa3oBaHus.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JIUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINTOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
R KIP | TK | MKKII | TK p /KOHTPOTS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO1me Bonpocsl 33 3 6 - 12 - - - - - 15 - Ilodz0moska K KOHmMPOALHOU padome:
2NEKTPOCHAOKEHUS Onpenenuts koopauHatsl ['TIIT mo 3amaHHEIM
11 O611e BOIpOCHI 11 2 - 4 - - - - - 5 - XapaKTEPUCTUKAM CETH
JNEKTPOCHAOKEHUS H3yuenue mamepuanog iumepamypHsix
MPOMBIIUICHHOCTH U UCHMOYHUKOG:
TOPOJICKOTO X0O3SHCTBA. [5], 3-128
CocraB cuctem [6], 4-25

IIEKTPOCHAOKEHHS.
O6opynoBanue u
MIPUHIUIIBI TOCTPOEHHS
cHCTeM
IIEKTPOCHAOKEHHS.
Tunoseie cxemsr ['TITI,
coCTaB 000PYI0BaHHUS,
ero (OyHKIIH.

1.2 Mertons! pacuera 11 2 - 4 - - - - - 5 -
MOTEPbh MOLIHOCTH U
AIIEKTPOIHEPTHH B
cucremax
3NIEKTPOCHAOKESHHS.
Mertosl pacuera
INEKTPUIECKUX
Harpysok
OpEaNPUATHI, )KUIBIX H
00IIIeCTBEHHBIX 3/IaHUI

1.3 OcHOBHOE 11 2 - 4 - - - - - 5 -
3JIEKTPOOOOpYIOBaHUE
CTAHLIUH U




MOACTAHIUI: CUIIOBBIE
TpaHc(hOpMaTOPEI.
O0opynoBaHue JINHUIA
ANEKTPOIIepeIayun:
BO3/IyIIHbIC U
KaOeabHbBIE TUHUI
JNEKTpoIiepeiady,
HIMHOIPOBO/JIBL.

IIYTH ITOBBILICHHS
9HEProdPPEeKTHBHOCTH

22

10

2.1

WHTennekryanbHbIe
cetu (SMART
GREED) u nytu
MOBBILICHUS
3HEePro3PpPeKTUBHOCTH.
KommyTannonssle
anmnapaTbl BEICOKOTO U
HHU3KOTO HAPSDKEHHMS,
UX Ha3HauCHHE,
KOHCTPYKIIUH 1
PasHOBHIHOCTH

11

2.2

CrocoOsr
JHEProcOepeKEeHUsI U
Ka4ecTBO
AJIEKTPOIHEPTHH.
Crioco0s1 1 cpecTBa
SHEPTrocOepPeKEeHUS:
AIIEKTPUYECKHUE NIEUU

11

Iloozomoska K KOHmMPONLHOU pabome:
OmnpeneneHne pacueTHHIX MIEKTPHICCKIX
Harpy3okK, CpaBHEHUE METOJIOB

H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:

[1], 3-23
[2], 5-40
[3], 3-16

Pacuér spdekra ot
sHEprocOeperarnmx
MEpPOIPUATHI B
COIIOCTaBUMBIX
YCIOBHSAX

35

12

17

Iloozomogka K KOHmMPOIbHOU padome:
CocraBneHue U pacyéT NPUHIUIHATBHON
OJTHOJIMHEHHOM CXEMBI

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOG:

3.1

DNeKTpUuecKue
JIBUTATEIHN, UX
4acTOTHOE
perynupoBanue. Pacuér
s dexra oT

sHEeprocOeperarmmx

11

[4], 3-83




MEpPOIPUATHH B
COIIOCTaBUMBIX
ycaoBusix. CriocoOsl 1
cpencraa
SHEProcOepeIKCHHUS.
Komnencanus
PEaKTUBHOI MOLTHOCTH
B CHCTEMax
ANEKTPOCHAOKEHUS
MIPOM3BOJICTBEHHBIX U
KOMMYHaJIbHO-
OBITOBBIX
noTpedurenei

3.2 OCHOBHEIE HCTOYHHMKHU 12 2 - 4 - - - - - 6 -
CBETa M yIIPaBJICHHE
JIIEKTPOOCBEIIECHUEM.
Crioco0bI 1 cpeacTBa
JHEProcOepeKEeHUs.
Cucrema
9HEPreTUYECKOTO
MeHeKMEHTa Ha
NPEANPUATHN

3.3 Crnoco0nl 12 2 - 4 - - - - - 6 -
TMOATBEPIKIACHU A
SHEpProcOeperarmiero
a¢dexTa cucremax
TEIIO- U
AIEKTPOCHAOKEHUSI.

3ayer ¢ OLEHKOHI 18.0 - - - - - - - 0.3 - 17.7

Bcero 3a cemecTp 108.0 16 - 32 - - - - 0.3 42 17.7

- - 0.3 59.7

Hroro 3a cemecTp 108.0 16 - 32

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMU 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBuIyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrnoBsie KOHCYIbTAIMK IO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii KoHTpoib; [TA — mpomexyTouHas

aTrTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue 8onpocwl 21eKmMpocHadcerus

1.1. O6mume BOpoChl AMEKTPOCHAOKEHUS MPOMBIIIJIEHHOCTH B TOPOJICKOro Xo3sicTBa. CocTaB
CHCTEM 3JIeKTpocHa0xeHus. O00pyAOBaHKE U IPUHIIMIIBI TOCTPOSHHS CUCTEM AIIEKTPOCHAOKEHUSI.
Tunoseie cxemsl ['TII1, coctaB 060pynoBanusi, €ro GyHKIUH.

Crpykrypa snepreruku PO: OI'K, TT'K, ®CK, MCK, MPCK. Oco6eHHOCTH SHEPreTUKH Kak
orpacii u ux orpaxeHue B COC. VYpoBHM CHCTEMBI JJIEKTPOCHAOXKEHHUS TOPOJACKUX U
NpOMBIIIICHHBIX ceTedl. COoCTaB M NMPHUHLMIIBI TIOCTPOCHUSI CUCTEM JJIEKTPOCHAOKEHHUs. YPOBHU
CUCTEMBI AJIeKTpocHaOxkeHusi. Buapl 1 XxapakTepucTUKH pexuMoB notpedureneil. Vcnonb3zyembie
HanpsDKeHUs1, OCHOBHOE oOopynoBanue. Tapudsl 1 po3HHYHBIX HoTpedureneil. HanexxHocTh
anekTpocHaOx)eHusi. Cxembl 3JeKTPOCHAOKEHUsS: paJualbHble, MarucTpajibHblE, KOJIbIEBbIE U
nemiieBble cxeMmbl. llpenMyiectBa M HenmocraTku. ['opojickue KOJBLEBBIE U IETIEBBIE CETH.
MarucTpanbHble, paJuaibHble U CMEIIAHHBIE CETH MPOMBIIIICHHBIX IPEANPUATAN, UX CPABHEHHE.
Poney ITII na npomeimenHom npexnnpustan. Pasmemenue [TIII Ha mpomblIeHHOM
npennpustun. Tunossie cxemsl ['TII, cocraB o6opynoBanus, ero GyHKIUY. .

1.2. Metoabl pacueTa moTepb MOITHOCTH M AJIEKTPOIHEPTUHU B CUCTEMAX JICKTPOCHAOKEHHS.
Mertobl pacueTa 3JIeKTPUUECKUX HArpy30K NpeANpHUsITUN, )KUIIBIX U OOLIECTBEHHBIX 3/1aHUM

AKTHBHasi ¥ peakTHBHas MouiHocTu. llajeHus M moTepu HampsDKEHUs B 3JEMEHTAaX CEeTH.
Pacuer nmotepr MomHoctu B iemeHTtax COC. Ilotepu sHepruum B TpaHchopMmaTope M JHHUU.
PacueTsl pe:kxuMOB NUTAIOIIMX U pACIPENETUTENbHBIX ceTeil. CxeMbl 3amelienus anemenToB COC:
TpaHC(OpPMATOPOB, BO3AYIIHBIX W  KaOenbHbIX JMHUNA. OCHOBHBIE HCTOYHHMKM IOTEpPb
DIIEKTPORHEPTUU TpH  TpaHcPopmanuu. ONBIT XOJOCTOrO XO0Ja W KOPOTKOTO 3aMBIKAHUS
TpaHchopmaropa. Meroapl pacyera Harpy3ok KHJIbIX M OOIIECTBEHHBbIX 31aHui. HopmatuBHbIE
JOKYMEHTBI, ONpEeNAoIue MOpAJoK pacyera. Pacder CHIOBOM M OCBETUTEIBLHOW Harpys3KH.
I'paduku Harpy3ok M MokasaTelu IpaUKOB: pacueTHas MaKCHUMallbHas Harpy3ka, 4MCiIO 4acoB
UCIIOJIb30BaHUSI MaKCUMyMa, KO3 (UIMEHTHI: CIpOca, MCIONb30BaHMS, BKIIIOUEHHUS, 3arpy3Ku.
@opMaIN30BaHHBIE METOABI pacueTa HArpy30K IPOMBIIUICHHBIX MPEAUPUATANA:  METOJ
Kod(uIMeHTa crpoca, yIelbHOW aKTUBHOM MOIIHOCTH, YJEJIBHOTO PAacXojia 3JIEKTPOIHEPIUU.
KommnekcHblif MeTon pacueta Harpy3ok. OrmpeneneHue Harpy3ku METOIOM Kod(p¢uiueHrta
pacyeTHOM aKTUBHOM MOIIHOCTH. [ paHUIIBI IPUMEHUMOCTH METOOB..

1.3. OcHOBHOE 3JIeKTPOOOOPYJOBAHUE CTAHIIMH U MOACTAHIMNA: CHIIOBBIE TPaHC(HOPMATOPBHI.
OO6opynoBaHue TUHU €KTponepeaun: BO3IyIIHbIE U KaOelbHbIe JINHUU JIeKTpoliepeiay,
HIMHOIIPOBO/BI.

CuiioBbie TpaHc(opMaTOphl: IByXOOMOTOUYHBIE C PACIICIUIEHHOH 0OMOTKOM, TPEXOOMOTOUHEIE,
aBTOTpaHcopmaropbl. BpiObop MomHocTH cuioBoro TpaHcdopmaropa [TIII mo kpuBoit
KpaTHOCTEH JOMYCTUMBIX INEperpy3ok. BriOop umciia 1 MOIIHOCTH IIEXOBBIX TPaHC(HOPMATOPOB.
VYcTpoiicTBa perynupoBaHMs HanpspkeHus. BbIOOp perynmpoBOYHBIX OTIAEK TpaHCc(HOpMaTOpoOB.
Buael KOMIEHCHPYIOIIMX YCTPOWCTB: CHHXPOHHBIE KOMIIEHCATOpBI, OaTraper KOHIEHCATOPOB,
TUPUCTOPHBIE KOMIIEHCATOPBI, MCIOJIb30BAHUE CHUHXPOHHBIX JBUTATENEH [UIsl KOMIIEHCALUH.
Boznymnele  nuHuu - anekTtponepenaun  (JIDII).  KoHcTpykTuBHBIE — 37€MEHTBI  JIMHUU
AIIEKTpONepeayll ¢ HEM30JUpOBaHHbBIMM M u3oiupoBaHHbIMH (CHUII) mpoBomamu. KabGenbHble
JIDII. KoHCTpyKIIMK HU3KOBOJIBTHBIX U BEICOKOBOJIbHBIX Kabenei. CriocoObl MpoKIIaaku Kademei B
3emie M 1o BO3AyXy. KOoHCTpyKumu KabGenbHBIX coopykeHuil. TOKONpoBOAbI M IIMHOMPOBOJBI.
OnextpornpoBosku. Cetu 10 1 kB. KoHCTpYKTHBHBIE 0COOCHHOCTH IIEXOBBIX CETEH, NCTIOIB30BAHNE
KomIuiekTHoro obopynoBanust (KTII, muHONPOBOIBI U T.I.), YHU(DUKALUSA NIPH TPOSKTUPOBAHUHU
CUCTEMBI JJIEKTPOCHA0KEHHsI Ha BCEX YPOBHAX. PacueT TposieiiHbIX ceTel..

2. nymu nosbluleHus 3H€D2036bd)€KmM6’HOCWlM




2.1. Narennekryanbubie cetd (SMART GREED) u mytu noBsitieHus 3Hepro3PGeKTHBHOCTH.
KoMMyTanmoHHble annapatbl BBICOKOTO M HU3KOT'O HANPSKEHUS, UX Ha3HAYEHUE, KOHCTPYKIIMU U
Pa3HOBUAHOCTH

[IpeanocbuIKK BHEAPEHUS UHTEIUIEKTYAJIbHBIX CETEH. 3aauM, peliaeMble HHTEIJIEKTYalbHbIMU
cetssiMA. IIpumepsl  ycnemHOro NpHMEHEHMS  MHTEJUIEKTyalbHbIX cered B Poccun.
KoMMyTanmoHHble annaparbl BBHICOKOTO U HU3KOTO HAIPSKEHUsS, UX Ha3HAYEHUE, KOHCTPYKLUU U
pPasHOBUIHOCTH. BpIOOp ammapaToB CHCTEMBI 3JIEKTpOCHaOXeHHs HampspkeHuem Bbime 1 kB.
KommyTanmoHnHo-3anuTHas amnmnaparypa U pacyer cetedl HampsbkeHuem Hiuke 1 kB. OcHoBHbIE
IIPUHIUIIBI IEUCTBUS PEICHHOMN 3alUTHL..

2.2. Cnoco6bl 3HEprocOepeKeH st U KauecTBO 31eKTposHeprur. CrocoObl U cpeicTBa
AHEProcOEPEKEHUS: IEKTPUUECKHE MTEUU

KadectBo anekTpudeckoit sHepruu, nousaTuss, HopMmbl ['OCT, crmocoObl yimydiieHus KadyecTBa
aNeKTpodHepruu. TpeboBaHus pa3IUYHBIX MOTPEOUTENICH K KauyecTBY JIEKTPOIHEPTruu. BrusHue
MoKa3aTeleil KadecTBa SJEKTPOIHEPruu Ha paboTy pa3inuuHbIX noTpedutenei. OcoOeHHOCTH
AIIEKTPOCHAOKEHUSI ~ PE3KONEPEMEHHOM, HECHHYCOMAAIbHOM, HECUMMETPUYHON  Harpysku.
DJIEKTPUUYECKHUE €YU, UX Ha3HAYEHUE, KOHCTPYKLHMH U Pa3sHOBUAHOCTU. BHUIBI 3IIEKTpHUUECKUX
neyeid u morepu B HuX. OCHOBHBIE METOABI JHeprocOepexeHus. Pacuér »sddekra ot
SHEprocOeperaruxX MEpONPUSITHI B COOCTABUMBIX YCIOBHSIX..

3. Pacuém 3d)d)el<ma om 3H€DZOC6€D€2CZIOWZ/DC Meponpu;zmuﬁ 6 conocmasumblx yClo6UAX

3.1. DnekTpuveckue IBUraTeNu, X 4YacTOTHOE peryiupoBanue. Pacuér sadpdexra ot
HHEProcOEPerarouX MEPONIPUATUN B COMTOCTAaBUMBIX YCIOBHIX. CIIOCOOBI M CpeIcTBa
sHeprocoepexkenns. KomneHcaius peakTHBHOM MOIITHOCTH B CHCTEMaX AJICKTPOCHAOKEHUS
MIPOU3BOJICTBEHHBIX H KOMMYHAIIbHO-OBITOBBIX MTOTpEOUTENCH

CUHXpOHHBIC W ACUHXPOHHBIC JIBUTaTeIH, MX OCOOEHHOCTH Kak moTrpedutens. YacTtoTHoe
perynupoBanue.  IloTpeOutenu 53IE€KTpO’HEPTUHM KaK MCTOYHMKM MCKa)XEHUW IOKazaresneu
KauecTBa DJJEKTPUUYECKOM »HHEPruu. AKTHBHAs, pPEAKTUBHAs, IOJHAs MOIIHOCTb, MOIIHOCTb
HCKaKCHUIA. Kommencarusi peakTHBHOW MOIITHOCTHM B CHUCTEMAax  JJIEKTPOCHAOKEHUS
MIPOU3BOJICTBEHHBIX W KOMMYHAJIBHO-OBITOBBIX MOTpeduTeneii. Beibop cpencTts kommeHcanuu
PEAKTUBHON MOITHOCTH ¥ MECT UX Pa3MELICHHUS..

3.2. OcHOBHbBIE HICTOUHUKH CBETA U yIpaBieHue 3aekTpoocBemeHneM. CrocoObl U cpeacTBa
sHeprocoepexeHunss. CucTemMa SHEpPreTH4ecKoro MeHePKMEHTa Ha MPEANPUSTHI

Bupl ncTrouHNKOB cBeTa. MeTo/1bl MPOSKTUPOBAHUS U pacueTa OCBEIICHUS: TOYEUHBIH METO/,
MeTOoa KOd(pQUIMEHTa CIpoca, YKPYIHEHHbIE METOIBL. DHEprocOepekeHre B OCBETUTEIBHBIX
yCTaHOBKax: OJIOKM IyCKOpEryJaupyoomeil amnmapaTypbl, aBTOMaTH3allMs, HCHOJIb30BaHUE
C€CTCCTBCHHOI'O OCBCIIICHUA. TCpMI/IHI)I U ONpCACIICHUAA. Tpe6OBaHI/I$I K CUCTCME SHCPICTUUCCKOTO
MeHe[kKMeHTa. OOmMH LUK CHUCTEMBl JHEPreTHMYECKOro MEHEIKMEHTa. HepreTuyeckas
MOJIUTHKA. DHEPreTHYecKoe IUIAaHWPOBaHWE. DHepreThueckas Oa3zoBas NUHHs. BHeapenwe u
¢ynkunonuposanue. IIpoBepka. MOHUTOPUHT, U3MEpPEHHE U aHAINU3. BHYTpeHHUI ayauT cucTeMbl
DHEPTeTUYECKOTO  MEHEDKMEHTa.  HecooTBeTCTBHS,  KOPPEKIMH, KOPPEKTHUPYIOIIUE U
npeaynpexaatoniie 1eicTBusL. .

3.3. CriocoObI moATBEpIKACHUS YHEPTrOcOeperatomiero 3GQexra cucreMax Tero- U
AIIEKTPOCHAOKECHHSI.

JloroBop Ha OKa3aHWE YHEPTOCOEPETAIONMINX YCIYT (IHEPTOCEPBUCHBIN KOHTPAKT) U 00JaCTH €T0
npuMmenenus. ConnanpHas 3GPEeKTUBHOCTh BHEAPEHUS dHEeprocoeperarmux TexHonoruii. OneHka
HYKOHOMHYECKOW A(PPEKTHBHOCTH SHEProcOEpEraromunX MPOEKTOB Ha OCHOBE YHEPTOCEPBHUCHOTO
noroBopa. JlocTymHblE M DKOHOMHUYECKH IIeNIeCOO0pa3Hble SHEprocOeperarwime MeponpusThs:
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CHCTEME CHJIOBOTO BIJIEKTPOOOOpPYIOBAHUS 3JIaHMsI, B CHUCTEME 3JIEKTPOOCBELICHHS 31aHusi, B
CUCTEME TeINIOCHAOXKEHHS 3/1aHusl, B CUCTEME BOJIOCHAOKEHUS U KaHAIMU3ALUK 3JJaHHsl, CBSI3aHHbIE
C MU3MEHEHUSIMH B OTPa)XIAIOMIMX KOHCTPYKIMSX 37aHUsA. TEeXHHUKO-I3KOHOMHYECKOe 000CHOBaHHE
s dexTUBHOCTH 3HEprocOeperarIux MPOEKTOB B COMOCTABUMBIX YCIOBUAX C y4ETOM (PaKTOPOB
pHUCKa ¥ HEOIIPEIEIEHHOCTH. .

3.3. TeMbl NpaKTHYECKUX 3AHATHI
1. Pac4€r 1o 3a1aHHBIM XapaKTEPUCTUKAM CETH MOIIHOCTh M PacXoJ 3JIEKTPOIHEPT UM,
MOCTpOeHUE TpaKOB MOIIIHOCTH U MOTPEOIIIEMOM 3JIEKTPOIHEPTHH;
2. Onpenenutb koopauHaTs! I'TIII 1o 3agaHHBIM XapaKTEpUCTUKAM CETH;
3. st cxemsl 3amenenus «BJIDII — tpanchopmaTop - Harpy3ka» ¢ 3aJJaHHBIMU
XapaKTEepUCTUKAMU OIPENEIUTh: oTepU HanpsbkeHus B JIDIT; morepu 31eKTposHEPrUU 110
akTUBHOM MomHOCTH B JIDII; moTepu 31neKTpo3HEepruu o aKTUBHON MOIIIHOCTH B
TpaHnchopmarope; K.I1.J1. Iepelaun 10 YHEPTUH;
4. OnpeneneHue pacueTHBIX AIEKTPUUECKUX HATPY30K, CPAaBHEHUE METO/IOB;
5. Pacuer TokoB K3 o THIoBO# cxeme 351eKTpOcHa0KEeHUs paraibHON CeTH (BO3IYIIHAS
JIUHMS, CUIIOBOHM TpaHchopMaTop, KabelbHas JTUHUS ) IPH 3a/1aHHbIX TapaMeTpax CeTH,
6. Bb10op ceueHuii BO3AYIIHbIX U KaOEJIbHbIX JTUHUA;
7. JIis 5KUIIOTO IEBATUATAXKHOTO TPEXTOIbe3HOro JoMa Ha 108 kBapTup 00111e# TII0IIa b0
15,5 TBIC.KB.M. pacCUuTaTh PaCUETHYIO MOIIIHOCTh METOZAMU: yIEIBHOTO pacxo/a
3EeKTpOdHEprun; koddduinenta cnpoca; ¢ UCMOIb30BaHUEM KOdphUIIueHTa
OJHOBPEMEHHOCTH;
8. Bpi0Op HOMHHAIOB aBTOMAaTHYECKUX BBIKIIIOYATENICH JIJIsl )KUJIOTO 3/1aHUS;
9. Pacuér ceueHnii MPOBOAHUKOB JIJISl KUJIOTO 3/1aHUS 110 TOKY U IIPOBEPKA IO MaJCHUI0
HAIPSDKEHUS;
10. Pacuér peakTUBHOI MOIIHOCTH Il IPYII Pa3IM4HbIX OTPEOUTENEH KUIOr0 3/1aHus;
11. Pacuér apdexra ot sHEprocOeperaronx MEPONPUITUNA B COMOCTABUMBIX YCIOBUSIX JUIS
AIIEKTPUYECKUX MeYeH ¢ 3aJaHHBIMU XapaKTePUCTUKAMHU;
12. Pacuér a¢pdexra oT s3HEprocOEperaromux MEPONPUATHI B COTOCTABUMBIX YCIOBHSIX /IS
AIIEKTPUYECKUX JBUTATENEH € 3aJaHHBIMU XapaKTePUCTUKAMH IPU YaCTOTHOM
pETyJINPOBAHUY;
13. PacueT MOLTHOCTH KOMIIEHCUPYIOIIHUX YCTPOUCTB U 3 (eKTa OT 3HEeprocOeperaronmx
MEPOTPHUATHI B COTIOCTABUMBIX YCIOBUSX JJIA CETU C 33JIaHHBIMU XapaKTEPUCTUKAMU MTPU
KOMIIEHCAIIMM PEaKTUBHOM MOIIIHOCTH. TE€XHUKO-3KOHOMHYECKOE 000CHOBaHHE CPOKa
OKYITa€MOCTH KOMIIEHCUPYIOLIUX YCTPOUCTB;
14. Be160p MOIIIHOCTH UCTOYHMKOB CBETA U CEYCHHUI MPOBOTHUKOB. PacueT mageHus
HaNPsDKEHUS B OCBETUTENIBHOM CETH;
15. Pacuér notpeOiasieMoil akTUBHOM M pEaKTUBHOM MOIIHOCTEH /IS TPYI pa3InyHbIX
3JIEMEHTOB CUCTEM 3JIEKTPOCHAOKEHMS;
16. TexHUKO-2KOHOMHYECKOE 000CHOBaHME d(PPEKTUBHOCTH MPOEKTOB MO COSPEKEHUIO
AIIEKTPUYECKON SHEPTUU B CONIOCTABUMBIX YCIOBUSX.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OO6cyxaeHnue marepuanoB o keiicam paszzena "OO1me BOnpockl aIeKTpocHa0 eHus"
2. OOcyxIeHre MaTepHrajoB Mo KelicaM paszzena "myTH MOBbIIeHus dHeprodddexruBOCTH"
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3. OO6cyxneHne MaTepualioB 1o Keiicam paszzaena "Pacuér sddekra ot sHeprocOeperarommx
MEpOIPHUATHI B COITOCTABUMBIX YCITOBUSIX"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeLyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

JUCIUILINHEI (B (Tun u
3amnaHupOBaHHBIE PE3yabTaThl 00yUEHUS IO JUCIUILINHE Konpt
COOTBETCTBHUH C HAaUMEHOBAHUE)
(B COOTBETCTBHHM C paznesiom 1) WHJIUKAaTOPOB n3.1)
1] 2] 3
3HaTh:
HOPMAaTHBHO-TEXHUUYECKYIO IOKYMEHTAIIUIO pa3zelia AIeKTPOCHA0KEHNE N-1nk-s + Pemenue 3amau/KM-1
TpeOOBaHUS K MIPOBEICHUIO aBTOPCKOTO HAI30pa IPH BBIITOJIHEHUH pa3jieia V-3 + + Pemenwne 3anau/KM-2
ANEKTPOCHAONKEHNE KOMMYHAIIBHBIX U MPOMBIIUIEHHBIX 00BEKTOB ]
Ymersb:
IIPUMEHSITh TUIIOBBIE IPOEKTHBIE PEIIEHUs TPEOOBaHUI SHEPreTHUECKON Pemenue 3anau/KM-3
3¢ (HEeKTUBHOCTH 3[aHH, CTPOSHHI, COOPYKEHUI NP BHIMOJIHEHUU pa3zena N -4nik-s + +
AIEKTPOCHAOKEHHUE MPOCKTOB KOMMYHAIBHBIX U IPOMBIIIUICHHBIX 00BEKTOB
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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
3 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. KM-1 (Pemenue 3a1ay4)
2. KM-2 (Pemenue 3amauv)
3. KM-3 (Pemmenue 3a1a4)

bamibHO-pedTHHTOBAsA CTPYKTYpa AUCLUILTUHBI SABISETCS MPUIOKEHUEM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE
3auem ¢ ouenxou (Cemecmp Ne3)

B nunnoM BeICTaBIsETCS OICHKA 32 3 CCMCCTP.

Ipumeuanue: OnieHOYHBIC MAaTEPUAITHI TI0 JUCIUILIMHE TPUBECHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. Kynpun, b. 1. [IpoektrpoBanue u sKCIuTyaTaIus JIEKTPUIECKOro Xo3siicTBa. COOpHUK 3a1aHui
: Metoanueckoe nocobue mo Kypey "IKOHOMHUKA 3JIEKTPONOTPEOICHHS B TPOMBILIIIEHHOCTH" 110
HaNpaBJIeHUIO "DIEKTPOTEXHUKA, AJIEKTpoMexaHuka u snekrporexHoiorun” / b. Y. Kynpumn, FO. B.
Martronuna, E. B. Jlyounckuii, Mock. suepr. ua-1 (MOU TY) . — M. : Uzn-Bo MDU, 2004 . — 24 c.;
2. KontoxoBa, E. A. DnextpocHabxeHrne o0bEKTOB : YueOHoe nocodue i yUpeKIeHUN CpeaHero
npodeccuHaNIbHOro 00pa3oBanus 1o crnenuansHocTH 1806 "TexHudeckas sKCIuTyaTaus,
00CTyKMBAaHUE U PEMOHT JIEKTPUUYECKOTO U AJIEKTPOMEXaHUYECKOro 000pyA0BaHus (110
orpacisam)" / E. A. KonroxoBa . — M. : MactepctBo, 2001 . — 320 c. - ISBN 5-294-00027-X .;

3. MartonuHa, 0. B. Mcnonb30Banne aBTOMaTU3UPOBAHHONW CUCTEMBI yueTa 3JIEKTPOIHEPTUH [
KOHTPOJIS 3JIEKTPONIOTPEOICHUS | METOANYECKOE ITOCO0He Mo Kypey "DKOHOMHUKA
AIIEKTPONOTPEOIEHHS B IPOMBIIIIEHHOCTH" 110 CIELUATIBHOCTH "DJIEKTPOOOpyAOBaHUE U
AIIEKTPOXO3AUCTBO NPEANPUATHIA, opranuzanuii u yupexxaenuit” / FO. B. Mationuna, C. B.
Kpachnos, O. E. Jlarytkun, Mock. a1epr. ud-t (MOU TY) . — M. : U3parensckuit jom MOU, 2011 .
—16¢;

4. T'yxos, C. B. TexHHKO-3KOHOMHYECKOE 000CHOBaHUE BHEIPEHHS TUIIOBBIX YHEProcOeperaronmx
MEpONPHUATHIA B TEIJIOIHEPTeTUKE : yueOHOe 1ocobue Mo Kypey "DHepreTudeckue o0cie0BaHus
npennpusTuit" s 6axanaBpos no HanpasiaeHuto 13.03.01 "TemnosHeprerrka u TerioTexXHuka" /
C. B. T'yxos, B. C. I'mazos, C. lO. lllyBanos, Hau. uccnexn. ya-t "MOHU" (HUY"MBUN") . — M. :
N3n-Bo MDU, 2018 . — 84 c. - ISBN 978-5-7046-2047-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10354;

5. A. B. T'epacumos, A. C. TutoBues- "[Ipoextupoanne ACYTII ¢ ucnions3oBannem SCADA -
cucreM", M3natenscTBo: "Ka3zaHCKUI HaydHO-UCCIIEI0BATENBCKUI TEXHOIOTHYECKNN YHUBEPCUTET
(KHUTY)", Kazanb, 2014 - (128 ¢.)

https://biblioclub.ru/index.php?page=book&id=427985;
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6. "bubnus snexrpuka: [TYD, MIIOT, IITD", U3natensctBo: "CrOUpCcKoe YHUBEPCUTETCKOE
n3narenscTBo", HoBocubupck, 2011 - (688 c.)

https://biblioclub.ru/index.php?page=book&id=57229.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BuaeokoHdepeHmy;

5. SmathStudio.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bl IaHHBIX U HH(POPMAILIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

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

5. Uudopmanunonno-cnpaBoyHas cucrema «Koaexc/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMeeHus

Homep aynuropun,
HaHMeHOBaHHe

OcHalrenue

Y4eOHble ayIUTOPUU AJIs
MIPOBEICHUS JICKITMOHHBIX
3aHATUN U TEKYIIETO
KOHTPOJIA

B-104-3, Yuebnas
ayauTopus Kag.
"TMITY"

napra, CTOJ MpenoaBaTes, CTyJ, J0CKa
MeJIOBasi, KOMIIBIOTEPHASI CETh C BHIXOJI0M
B MlHTEpHET, MyJIbTUMEIUUHBIN IPOESKTOP

VY4eOHble ayAUTOpUH IS
MIPOBE/ICHUS MPAKTUUECKUX

B-104-3, Yuebnas
ayauropus Kag.

napra, CTOJ nmpernoaaBareid, CTyJl, I0CKa
MEJIOBasi, KOMIIbIOTEPHAA CETh C BBIXOIOM

3anstui, KP u KII "TMITY" B MIHTEepHET, MyJIbTUME TUIHBIN TPOEKTOP
VY4eOHble ayAUTOPUH IS I'-409, YuebHnas napTa, CTOJ IPENoIaBaTes, CTyJ, JOCKa
IIPOBEICHUS ayIuTOpus MeJoBast
IIPOMEKYTOUHOU
aTTecTaluu
[Tomemenus ais HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATEIILHON PabOThI KomnberorepHbrit MMACHEMEHHBIHN, BEITAJIKA JUTS OJIEKIbI,

YUTAJIbHBIN 341

KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULUOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

B-104-5,
IIpenonaBarenbckas
kad. "TMITY"

CTOJI, CTYJI, mKad sl JOKYMEHTOB,
KOMIIBIOTEpPHAs CETh C BBIXO/IOM B
HHTepHeT, KOMIIBIOTEP MEPCOHANIBHBIN,
JOKYMEHTBI, )KYpHaJIbl, KHUTH, Y4eOHUKH,
ocooust

[TomemeHus s XpaHeHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTap

B-02, Apxus

CTEJUIaX JUIsl XpaHEHHsI KHUT, CTOJ JUIs
paboThI C TOKYMEHTaMHU, CTYJ
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DneKTpooOOpyAOBaHUE U DIEKTPOCHAOKEHHUE MTPOMBIIUICHHBIX MPEIPUSTUN

IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KM-1 (Pemenune 3anaq)
KM-2 KM-2 (Pemenue 3ana4)
KM-3 KM-3 (Pemenue 3anaq)

Bua npoMexkyTouHoO aTTecTauMu — 3a4eT C OI[EHKOM.

Howmep
paznena

HNupexc
KM:

Pasnen nucouninHbl
Henensa

KM:

OO611re BONpocCh! JIEKTPOCHA0KEHHUS

11

OO111e BONpOCHI 31EKTPOCHAOKEHHSI TPOMBILIUIEHHOCTH U
ropoJIcKoro xo3siiicrea. CocTaB CHCTEM AJIEKTPOCHAOKEHUS.
O06opynoBaHue U NPUHLHUIIBI TOCTPOSHUS CUCTEM
anektpocHabxkenus. Tunossie cxeMmsl ['TII, cocTaB o6opynoBanus,
ero GyHKINH.

1.2

Mertobl pacyeTa NOTEPh MOUTHOCTHU U 3JIEKTPOSHEPTUU B CUCTEMAX
aIeKTpocHaOkeHHs. MeTo/Ibl pacueTa dJIEKTPHIECKIX HAarpy30K
MIPEANPUSITHI, )KUJIBIX U OOIIECTBEHHBIX 3JJaHUN

1.3

OcCHOBHOE IIEKTPOOOOPYIOBaHUE CTAHIIUHN U MOACTAHIIUN: CUIOBBIE
tpanchopmaTtopsl. O00pyI0BaHUE JIMHUH JJIEKTPONIEPEIavuu:
BO3/IyIITHBIC U KaOelbHbIE TUHUY JIEKTPOIepe1ad, ITMHOMPOBO/IBL.

IyTU NOBBILIEHUS SHEPT03(PPEKTUBHOCTH

2.1

Nntemnexryansable cetd (SMART GREED) u myTH noBsliteHus
sHeprodppexTuBHOCTH. KOMMYyTaIIMOHHBIE arnaparbl BBICOKOTO U
HU3KOTO HaIllPsDKEHNUS, UX Ha3HAaYEHUE, KOHCTPYKLIUN U
Pa3HOBUJHOCTHU

2.2

CriocoObI sHEprocOepekeHrs U Ka4eCTBO AIIEKTPOIHEPTUH.
Crioco0ObI U CpeIcTBa DPHEPTOCOSPEKEHUS: ITEKTPUICCKUE TTEUN

Pacuér a¢pdexra ot sHEprocOeperaoux MEpPONpUATHIA B
COTOCTaBUMBIX YCIOBHSIX

3.1

DNeKTpUYecKue ABUTATENH, UX YACTOTHOE perynupoBanue. Pacuér
s dexTa oT 3HEProcOEPETAOIINX MEPOTIPUITHI B COMIOCTABUMBIX
ycnoBusix. CiocoObl 1 cpenicTBa sHeprocoepexenus. Kommencarus
PCAKTUBHOW MOIIHOCTH B CHCTEMaX JJICKTPOCHAOKEHUS
MPOU3BOJICTBEHHBIX M KOMMYHAIILHO-OBITOBBIX MOTpeOUTENei

3.2

OCHOBHBIE HICTOYHUKH CBETA U YIIPABJICHUE dJICKTPOOCBEIIICHUEM.
CrniocoOsI U cpencTBa 3Heprocoepexenns. Cucrema
OHCPIreTUYCCKOIr0 MCHCJPKMCHTA Ha NPCANPUATHN
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3.3

Cnioco0OsI TOATBEPKICHUS dHEprocoeperaromiero 3G dexra
CUCTEMaX TEIIO- U DJIEKTPOCHAOKECHHUS.

Bec KM, %:

30

40

30
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