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JIner akTyanusanuu padoyei nporpamMmsl
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y4eOHOM roly Ha 3aceqaHuu Kadeapbl DIeKTPOCHA0KEHUS MPOMBINUICHHBIX MPEAPUITHI

IIporokom or 20 . Ne
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1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)
[Ipuobperenre 3HaHWI W yMEHUN B 00J1acTH (DYHKIIMOHUPOBAHUS U MPOCKTUPOBAHUS
U(PPOBBIX TOJCTAHIHIH.

2 MecTo TMCHHUIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOorpaMmMbl

Hucuunnmuua LudpoBas »snekTposHEepreTMka BXOJUT B YacThb ydeOHOro IjIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHH 00pa30BaTeNbHOM MPOTPAMMBI.

Jng  u3ydeHus  JAUCUUIUIMHBI  HEOOXOAMMBI  3HaHHMS  (YMEHHs,  BIaJeHUus),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3yUEHUS TUCITUTUINH/ IPAKTHK:

Kommerenmuu, chopMUpOBaHHBIE B pe3yiabTaTe WM3YYCHHs TUCIUIUIMH OakamaBpHara
"Undopmartuka", "DmeKTporsHEpPreTUUECKHe CUCTEMBI U ceTu", "DIEKTPUUYECKHE CTAHIMU M
noactaniuu", "Peneiinas 3amuTa 1 aBTOMaTU3ALMS SJI€KTPOIHEPreTUHUECKUX cucTeM".

3 KomnereHuunu o0y4awiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrate ocBoeHus aucuuriinHbl (Moxyis) «LludpoBas sieKTpOIHEpreTHKa»
oOyJaromuiicst ToJKeH 001a1aTh CIEAYIONUMHU KOMITETECHITUSIMU:

KO,Z[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIITM

[1K-5 CriocobeH ynpaBisiTh peKUMOM paOOThl SHEPTOCUCTEMBI, AIEKTPUICCKON CETHU, CUCTEMBI
AJICKTPOCHAOKEHUS

[1K-5.1 Beimonaser OIICHKY TEKYIIETOo u MIPOTHO3UPYEMOTO
ANEKTPOIHEPIeTUYECKOTO PEXHUMA HHEPrOCUCTEMBI C LEIbI0 MPUHATHUS
peumicHud O pcajaru3alui MCp 10 MOAACPKAHUIO YaCTOThI, BCJIIMYUH
MEPETOKOB aKTUBHOW MOIIIHOCTH, TOKOBOUW Harpy3KH JIMHHUI U JTOITYCTUMOTO
YpOBHSI HaMpsDKCHUS, MUHUMAIBHOTO HEOOXOIMMOTO pe3epBa aKTHBHON
MOIIHOCTM M MeCTa €ro pa3MelIeHMs; OmpeleleHus obbeMa U
5(p(HEKTUBHOCTH  COOTBETCTBYIOLIMX  YHPABISAIOMIMX  BO3ACUCTBUI U
CO3/1aHue COOTBETCTBYIOLIUX 3anucei 00 yIpaBiICHUU
AIEKTPOIHEPTETUUECKUM PEKUMOM SHEPTOCUCTEMBI

[K-5.2 [TpuHUMaeT pemeHus 0 peain3aluy Mep M0 NPEAOTBPAILCHUIO PAa3BUTHS U
JUKBHJAIMN HAapYIICHHs HOPMAJIbHOTO pEXHMa 3JIEKTPHUYECKOH YacTh
SHEPrOCHCTEMBl M ompefeneHMH  odbeMa U 3((HEeKTUBHOCTH
COOTBETCTBYIOIIMX  YIPABJIONMX BO3IACHCTBHH IyTE€M BBITOJHEHUS
aHaJIM3a onepaTUBHOIN HHpOpMaLUK 00 aBapUsAX U HEIITATHBIX CUTYaIUsX B
JHEPrOCUCTEME W OLEHKM  TEKyHero W IPOTHO3UPYEMOTO
3JIEKTPOIHEPTETUUECKOTO PEKHMA SHEPTOCUCTEMBI.

[1K-5.3 Pa3zpabarpiBaeT nmporpaMMbl EpPEKIIOYEHUN Ha BBIBOJ, B PEMOHT M BBOJ| B
paboTy 3JIEKTPOYCTAaHOBOK, OLIEHUBACT TEKYUIMH W NPOTHOZUPYEMBIN
AJIEKTPOIHEPTETUUCCKUN PEXKHUM DHEPTOCUCTEMBI JUTSI IPHHSATHUS PEIICHHUS
o JUCIICTUCPCKUM 3adBKaM O pa3pCHICHUU BbIBOAA B PCMOHT W BBOJa B
paboTy  ANEKTPOOOOpYAOBaHHS, IO TOMJICPKAHWIO W  IOJATOTOBKE
ANEKTPOIHEPTETUUECKOTO PEKUMA Ha BPEMSI OTIEPAIIUid 110 BBIBOAY B PEMOHT
U BBOJY B paloTy, CO3/IaHUIO0 HanOojee HaJe)KHOW OMEPATUBHOW CXEMBI,
OLCHUBACT AOCTATOYHOCTHL MCP, O6€CH€‘II/IBaIOH_II/IX HaJACXKHOCTb paGOTBI
SHEPTrOCHCTEMBI, M CO3MaeT COOTBETCTBYIOUIWE 3amuceil 00 yrpaBIIeHUU
ANEKTPOIHEPTETUUECKUM PEKUMOM SHEPTOCUCTEMBI.




4. CTpyKTypa, 00b€EM U coiepkaHue TUCHUIINHBI (MOLYJI5)
OO01mast TpyA0€MKOCTh JUCIUIIINHBI COCTABISAET 3 3a4eTHBIX enuHul] 108 akas. yacoB, B TOM

YHCIIe:

— KOHTaKkTHas pabota — 32,9 akaj. 4acos:
— ayauTopHas — 32 akaj. 4acoB;

— BHeayauTopHas — 0,9 akaj. 4acos;

— camocTosTeNnbHas paboTa — 75,1 akas. 4acos;
— B (popme npakTudeckoit moarotoBku — 0 akaj. yac;

®dopma aTTecTaly - 3a4€eT

AynutopHas g s
o | xomrakTHas pabora E = ®dopma TeKymero
I=¢
= 15 Bn KOHTpPOJIA
Pasznen/ Tema 3 (B axaz. wacax) E B A N p Koxn
g 3 © | camocTosATENHHON | yCIeBaeMOCTH H
JTVCIUTUTAHBL 5 £ = . | xoMnerennun
'®) 2 5 paboThI MIPOMEKYTOYHOU
1ab. | mpakT. | $ & aTTecTal
Jlek. =i HHH
3aH. 3aH. O &
1. Teopetudeckuii pasaen
1.1 TenneHuuu pa3BUTH
. CamocrosrensHoe
IM(POBBIX  MMOJCTAHLHUH. Dkcnpecc-omnpoc.
1 4 U3yUYCHHE
OO0nbekTHas MOJETb 3auer.
. cranaapta MOK.
1UQPOBOI MOICTAHIUH.
1.2 Apxutekrypa CamocrosTenbsHoe
. Okcmpecc-onpoc.
IIOCTPOEHHUS nudposoit 1 4 H3y4eHHE 3auer
MOJICTAHIIMU. crangapta MOK. )
CamocrosTenpHoe
1.3 Tlporokonsl mepegadu DKkcrpecc-onpoc.
2 4 H3y4eHHE
JIaHHBIX. 3auer.
craggapra MOK.
CamocrosrensHoe
14 CHHXpOHU3AIIHNS DKcrpecc-onpoc.
2 4 U3yUYCHHE
BPEMEHU. 3ayer.
cranaapra MOK.
CamocrosrensHoe
1.5 S3b1K onucanusa| 1 Okcmpecc-onpoc.
2 4 U3yUYCHHE
mozenu noxcranuuu SCL. 3ayer.
cranaapra MOK.
CamocrosTenbHoe
1.6  Koudurypuposanue 2 4 WsyucHHe Okcnpecc-onpoc.
U(POBOI MOACTAHIIUH. 3auer.
bp craggapra MOK.
CamocrosTenbHoe
1.7  KubGepbe3zomacHOCTh Okcmpecc-onpoc.
I (POBBIX MOACTAHIMH 2 4 HBYHCHIE 3auer
P ) craggapra MOK. )
1.8 IentpanuzoBanHoe CamocrosTenbsHoe
DKcmpecc-onpoc.
(YHKIMOHUPOBaHUE 2 4 H3y4eHHE 3auer
I (POBBIX MOACTAHIUH. crangapta MOK. )
19 Bomnpocsr CamocrosrensHoe
o DKcmpecc-onpoc.
TECTUPOBAHHUS YCTPOUCTB H 2 4 U3y4eHHe 3auer
ux MIPOBEPKU Ha crangapta MOK. )
Hroro no pazaeny 16 36
2. IIpaxTHueckuii pasmen
2.1 OmucaHue 3JEMEHTOB
BeinosHeHne 3amuTa
JNEKTPUUYECKUX CXeM B
1 4 12 |MHAMBUAYANBHOT O| WHAWBUAYAILHOTO
TepMHHaX JIOTUYECKHUX
3aJaHusL. 3aJaHus. 3a4er.
y3JI0B.




2.2 Pa3paboTka omnucaHui Beinonnenue 3amura
JOTUYECKHX  Y3JIOB  Ha 4 12 |uHaMBUIYaJBbHOT O MHAWBUIYATEHOTO
s3pike SCL. 3a7aHusL. 3amaHus. 3ader.
2.3 Pazpabotka Brinonnenue Bamura
SCL-aiina 8 15,1 |MHAMBHUIYANTBHOT O| MHIAMBHUIYATBHOTO
MPUCOCIUHEHUS TUPPOBOH 3aJaHus. 3aJaHus. 3a4er.
HWroro no pazneny 16 39,1

Hroro 3a cemectp 16 16 | 751 3a4éT
Hroro no nucruminHe 16 16 75,1 3a4eT




5 O0pa3oBartejibHbIE TEXHOJIOTHH

Jng  peanu3zanuu  NPEAYyCMOTPEHHBIX BUJOB y4eOHOMl paboThl B  KayecTBe
00pa3oBaTeNbHBIX TEXHOJOTHIA B MPenojaBaHuu aucuuruinabl «L{udposas snexkrposnepreTukar
HCITOJIB3YIOTCS TPAAULIMOHHASA U MOAYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM M (OPMHUPOBAHHE OCHOBHBIX
npencraBieHuii mo kypcy «ludpoBas snexTposHepreTukay NpPOUCXOAUT C HCIOIb30BAaHUEM
MYJIbTUMEIUHHOTO 000PYAOBaHUSI.

[Ipu npoBeaeHUN MPAKTHUECKUX 3aHATUN UCMOJIb3YIOTCS paboTa B KOMaHIE U METOJbI
IT.

CaMmocrosiTenbHasi paboTa CTUMYJIUPYET CTYJEHTOB B TIPOIECCE BBIMOIHEHUS
WHJUBUTyaJIbHBIX 3aJaHUH, TPU MOATOTOBKE K HTOTOBOM aTTECTAIUU.

6 YueOHO-MeTOuYeCKOe 0OecnieueHHe CaMOCTOSITeILHOI padoThI 00ydarommxcst
[IpencrasneHo B mpuioxxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl NPOBEACHHS MPOMEKYTOYHOM ATTeCTAMHI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHHe JUCIUIIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Bapronomeii, I1. 1. DnexTposHeprerrka: MHGOPMAIIMOHHOE OOECIIEUYEHUE CHCTEM
ynpaBieHus : yueOHuK g By3oB/ II. M. Bapromomeii, B. A. Tamunun; moa Hay4dHOH
penakumeit A. A. CyBopoBa. — Mocksa : M3natensctBo FOpaiit, 2025. — 109 ¢. — (Bricmee
obpaszoBanue). — ISBN 978-5-534-10914-6. — Tekcr : snexrponnslii // OOpa3oBaTenbHas
wiatpopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/562917  (mata oOpaiueHus:
15.01.2026).

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. benoyc, A. U. Kubep6e30macHOCTh 00BEKTOB TOIIIMBHO-HEPTETHYECKOTO KOMIUIEKCA.
Konmemniuu, MeToasl M CpPeaCTBa oOecriedeHus . mpakTuueckoe mocobwe / A. U. Benoyc. -
Mocksa ; Bonoraa : Undpa-Umxenepus, 2020. - 644 c. - ISBN 978-5-9729-0512-6. - Tekcr :
anektpounsii. - URL: https://znanium.com/catalog/product/1167734 (mata oOpaieHus:
15.01.2026). — Pesxum tocTyrma: 1Mo moImicKe.

2. JhwoOapckumii, 0. SI. MHTemiekTyanbHbIE JJICKTPHUYECKHE CETH: KOMITbIOTEpHAs
NOJ/IEPKKA IUCIIeTYEPCKUX perieHuit : yueonoe nocoodue / 10. 5. Jlrobapckuii, A.}O. XpeHHUKOB.
— Mocksa : UHOPA-M, 2024. — 160 c. — (Bsicmiee o6pa3oBanue: Maructparypa). — DOI
10.12737/1134516. - ISBN  978-5-16-016395-6. - Tekct : DJICKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/2139000 (mara obOpamenus: 15.01.2026). — Pexum
JIOCTYTIA: TI0 TOAIHCKE.

3. lHHOBaIMOHHOE pa3BUTHE AIIEKTPOIHEPTETUKU HA OCHOBE TexHojorumii Smart Grid :
ydeOHoe nmocobue / cocraButens H. B. CaBuna. — bnarosemenck | AmI'Y, 2014, — 136 ¢. —
Tekcr : onektpoHHbii  //  JlaHb ©  DIIEKTPOHHO-OMONIMOTEYHAs  CHUCTeMa. —
URL: https://e.lanbook.com/book/156465 (nara obpamenus: 15.01.2026). — Pexum goctyna:
JUJIs1 aBTOPU3. TIOJIH30BATENECH.

B) MeToanyeckue ykazaHus:
IIpencraBieHsl B IpUIIOKEHUH 3

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypcebl:


https://urait.ru/bcode/562917
https://znanium.com/catalog/product/1167734
https://znanium.ru/catalog/product/2139000
https://e.lanbook.com/book/156465

IIporpammHoe o0ecnneuenne

HaunmenoBanue .

1o Ne orosopa Cpoxk neiicTBuUS TULIEH3UU
7Zip cBOOOJIHO  PpacOpoOCTPaHIEMOE 0eCcCpOYHO
Bpaysep Mozilla |cBoGoano pacmpocrpansiemoe

paysep A pactpocip 0eccpouHO
Firefox 110
Linux Calculate [cBoGomno pacmpocTpansemoe 0ecCpoUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI
HasBanue xypca Ccouika

DOnekTpoHHas 6a3a nepuoanueckux m3ganuii OO0 https://eivis.ru/

«VBHUC»

Hanwonanenast uHbOpMaIMOHHO-aHATHTHYECKAS

cucteMma — Poccuiickmii  mugexc Hayunoro|https://elibrary.ru/project_risc.asp
nutuposanus (PMHII)

denmepalibHOE  TOCYJAPCTBEHHOE  OO/KETHOE
YUpEKIACHUE «DenepaabHbIi uacrutyt|http://www1.fips.ru/
MIPOMBIIIIJICHHONW COOCTBEHHOCTHY

Poccuiickass ~ T'ocymapctBenHass — OubsmoTteka. [https://wwwe.rsl.ru/ru/4readers/catalogues
Karamoru /

DOnekTpoHHBIE pecypcbl oubmuoreku MI'TY um.

I.U. Hocosa https://host.megaprolib.net/MP0109/Web

Nudopmanmonnas cucrema - baHk TaHHBIX Yrpo3

6e3onacuoctu nHpopmarn @CTIK Poccun https://bdu.fstec.ru/

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne JUCIUIIHHBI (MOAYJIA)

MarepuanbHO-TEXHHUECKOE 00eCIieueHUe JUCITUTUINHBI BKITFOUACT:

1. VueOHble aymuTOpHM Ui TPOBEACHUS TPAKTUYCCKUX 3aHITHH, TPYNIOBBIX U
VHIIMBHIyIbHBIX KOHCYJIBTALUH, TEKYIIETr0 KOHTPOJISI ¥ MPOMEKYTOUHOW aTTeCTallMy - JI0CKa,
MYJIbTUMEIUNHBINA MPOEKTOP, IKPaH.

2. TlomemieHus ais CaMOCTOSATENBHOW pabOThl OOYYaIOUIMXCS - MEPCOHATIBHBIE
kommbioTepsl ¢ makerom MSOffice, Beixomom B HMHTEpHET M € JOCTYIIOM B BJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

3. llomemeHnue nisi XpaHEeHUS € TPODHIAKTHYECKOTO OOCTYy)KMBAaHUS YYEOHOTO
000pyIOBaHUS - CTEIUIAXH, CeU(bI A1 XpaHEHU y4eOHOT0 000pyI0BaHHUS.


https://eivis.ru/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues%20/
https://www.rsl.ru/ru/4readers/catalogues%20/
https://host.megaprolib.net/MP0109/Web
https://bdu.fstec.ru/

MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOANYECKOE O0ecTeyeHHe CAMOCTOSITEIbHOM PadoThl 00y4al0IIUXCS

AynutopHas caMOCTOATelIbHass paboTa CTYIEHTOB Ha MPAKTHUYECKUX 3aHITHUIX
OCYILIECTBIISIETCA TOJI KOHTPOJEM IMpEnojaBaTelis B BHUJAE BBINOJHEHUS 3aJaHUN, KOTOPBIE
oTpezieNisieT MpernoaaBaTesb A CTyACHTA.

Breayautoprast camocTosiTenbHast paboTa CTyIEHTOB OCYIIECTBIISICTCS B BUAC YTCHUS U
npopaOOTKKM KOHCHEKTOB, JIUTEPATypbl U AJIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB C
HEOOXOIUMBIMU KOHCYIbTAIIUSIMU TIPETOaBaTeIs.

TemaTuka NHAUBUAYAJIBHBIX NPAKTHYECCKUX 3aJaHMH:

NunuBuayansHoe 3aganue Nel
Ornrcanue 3JEMEHTOB AIEKTPUIECKUX CXEM B TEPMUHAX JIOTHYECKUX Y3JIOB.

NunuBunyansHoe 3amanue Ne2
Pa3paboTtka onucanuii noruueckux y3ioB Ha sizbike SCL.

NunuBuayansHoe 3aganue Ne3
Pazpabotka SCL-daiina npucoequnenus nudpoBoi MOJICTAHIINH.



MNPUJIOKEHHE 2
(oGs3aTenBHOE)

OueHoYHbIE cpeICTBA /Il IPOBeAeHUS MPOMEKYTOYHOM aTTecTalluu

a) [limanupyemble pe3yjabTaThl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl MPOBEACHUS NMPOMEKYTOYHOM aTTeCTAllUN:

Kon
WHMKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHLIUN

OneHouHble cpencTBa

IIK-5: Cnioco0eH ynpapjiasiTb pe:KUMOM Pad0ThI JHEProCHUCTEMbI, JJIEKTPHY

€CKO¥i CeTH, CUCTEeMbI JIEKTPOCHAOKEHM I

[IK-5.1 BpimosHsieT  OLEHKY  TEKywlero M IPOTHO3UPYEMOIro Ilepeuensv 6onpocos k 3auemy
JJEKTPOIHEPIETUUECKOTO PEXKUMA SHEPrOCUCTEMBI C LEJBIO 1. 3agaun 0OBEKTHOM MOAETH IUPPOBOM MOACTAHIIUH.
NPUHATUSA pPELIEHUs O peanu3alud MEp MO IOIAEPNKAHUIO 2. Uepapxus cTpyktypbl 00bexTHON Mogenu LITIC.
YaCTOThI, BEJIMYMH TMEPETOKOB aKTUBHOM MOIIHOCTH, TOKOBOH 3. Anpecanus k oobekTam ganHbix L{I1C.
Harpy3kd JMHUM M JOMYCTUMOTO YPOBHS HaIIpSDKEHMS, 4. KoHuenuust apXuTeKTypbl HU(POBOI MOICTAHLINY.
MUHUMAaJIbHOIO HEOOXOIMMOTO pe3epBa aKTUBHOM MOIIHOCTH U 5. MlcTouHMKN U3MEPUTETHHON U AUCKPETHOM HH(OpMALINH.
MecTa ero  pa3MeUIeHMs;  OIlpeleleHuss odvema U 6. ApXUTEKTypa MOCTPOSHHSI LU(POBBIX MOACTAHIIIHA
s dekTUBHOCTH COOTBETCTBYIOIINX YIPABJISIIOLIUX 7. DneMeHThl KOMMYHUKallMOHHON CETH U ajjpecarusi.
BO3JICHCTBUII W CO3JaHHE COOTBETCTBYIOUIMX 3amuceil 00
yIpaBJiI€HUU 3IEKTPOIHEPrETUUECKUM pexUMOM
SHEPrOCUCTEMBI

I1K-5.2 [IpuHrMaeT pemeHns 0 peaau3anuy Mep 10 NPEAOTBPALEHUIO Ilepeuensv 6onpocos K 3auemy
pasBUTHS M JIMKBUIAIMM HAPYIIEHUS HOpMalbHOro pexkuma | 1. OOuiue Tomonoruu nocTpoeHus udpoBoii ceTu.
ANEKTPUYECKON YacTH SHEProCUCTEMBI U ompeneiaeHun oobeMa | 2. Tomomoruu mocTpoeHus MIMHBI Ipoliecca.
U 3((DEeKTUBHOCTH  COOTBETCTBYIOIIMX  YHpPaBIsAtomux | 3. Tomojgoruu mocTpoeHHs HIMHBI CTAaHIUH.
BO3JICCTBUI IIyTeM BBINIOJHEHUSI aHanu3a omepatuBHOM | 4. TexHomorum ontuMu3anuu Tpaduka B CETH.
uHbopManuu 00 aBapuAX U HEWTATHBIX cUTyanusx B | S5. Tumsl cooOuieHuii, meperaBaeMbIX Ha MOACTAHIIHH.
SHEPTOCHUCTEME M OIEHKH TeKylero u mporroupyemoro | 6. [Iporokon Sampled Values.
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Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble cpencTBa

SHEPrOCUCTEMBI ISl MPUHATUS PEIICHUS MO JUCHETYEPCKUM
3asiBKaM O pa3pellieHUud BHIBOJA B PEMOHT M BBOJA B paboOTy
ANEKTPOOOOPYIOBAaHUS, IO TMOANEPKAHUI0O U IOJTOTOBKE
ANEKTPOIHEPTETUYECKOTO pEeXUMa Ha BpeMsl OIEpaluii 1o
BBIBOJly B PEMOHT W BBOAY B paboOTy, CO3/IaHUIO HauOoJee
HAJIC)KHOW OIEPAaTUBHOM CXEMBbI, OLEHMBAET JOCTATOYHOCTh
Mep, 00eCIeYnBAIOIINX HAJIEKHOCTh pa0OTHI YHEPTOCUCTEMBI, U
CO3/1aeT  COOTBETCTBYIOIIME  3amuceil 00  ympaBlIeHUH
ANEKTPOIHEPTETUUECKUM PEKUMOM IHEPTOCUCTEMBI.

[Tpotokon IRIG-B.

[Iporokonst NTP u SNTP.

[Iporokon PTP.

Crpyxrypa SCL-daiinos.

Tunbr SCL-(aiinoB 1 uX Ha3HAYCHUE.

Konneniust co3maHusi TUINOBBIX KOH(UTrypauuit 1upoBBIX
HOJICTAHIIUH.

9. Onucanue NepBUYHOTO U BTOPHYHOTO 00OPYIOBAHUS.
10.KoMmoHOBKA JTIOTUYECKHUX YCTPOMCTB.

11.Kubepbe30macHOCTh Ha IUPPOBBIX 00BEKTAX.
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0) [lopsinok mpoBeaeHNUs MPOMEKYTOUYHOM aTTeCTALIMN, MOKA3aTe/H U KPUTEPUH
OlleHUBAHUSI:

[Mpomexyrounass arrecranus mno auciuiummHe «l{udpoBas 3rekTpo’HEpPreTHKAY
MPOBOJIUTCS B popMeE 3aUeTa.

3ayer 1o I[aHHOﬁ AUCHUIINIMHE TIPOBOAUTCA B BHUC CO6CC€I[OB3.HI/I$I B paMKax
TEOPETUYCCKUX BOIIPOCOB, BEBIHOCHMBIX Ha 3a4€T, ¥ BBHITIOJTHCHUS TPAKTUICCKUX 32 TaHHH.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS 3a4eTAa:

- OIICHKA «He 32a4YTEHO0)» CTaBUTCS B CIIydae HEBBITTOIHEHUS CTYACHTOM WHIMBHYaTbHBIX
3a/laHui, a TaK)Ke TIPU HU3KOM YPOBHE 3HAHUI 11O BOMPOCAM K 3a4eTy.

- OLIEHKA «3a4YTEHO0)» CTABHUTCS B CIIydae OBJIAJICHHS CTYJCHTOM BCEro o0beMa ydeOHOTO
Marepuaia, aKTUBHOW pa0OThl Ha 3aHATHSX, BBINOJHEHUMS M YCHEIIHOW CJa4d Bcex
WH/IMBUyaJIbHBIX 33aHUH.



MNPUJIO)KEHHE 3
(oGs3aTenbHOR)

MeToauyeckue yKka3aHus JJIsl CTY/IeHTOB

NuauBuayanbHoe 3a1anue Nel
Onucanue 3J1eMEHTOB IEKTPUYECKHX CXeM B TEPMHUHAX JJOTHYECKUX Y3J10B.

B rmaBe 7-4 mexnmynapoaHoro crangapra IEC 61850 HeoOXxoammMo HaWTH JOTHYECKHE
y3J1b1, OMTUCHIBAIOIIINE AJIEMEHTHI CXEM DJICKTPUICCKUX COSAMHEHHI TTOICTAHIINH (B OCHOBHOM 3TO
MEePBUYHOEC OO0OpPYJAOBAaHHE M HM3MEPUTEIbHBIC YCTPOWCTBA), a WMEHHO: TpaHCHOPMATOPHI,
kommyTannonaoe odopynosanue, TT u TH, OITH u ap. CamocTosrenbHas paboTa co CTaHIapTOM
nmo3BoauT Bam camum mopabortats ¢ auTeparypoil. HeoOXoaMMo COOTHECTH Ka)Abld DJIEMEHT
CXEMbI B BBIJICJICHHOW IIBETOM 30HE C JIOTUYECKUM Y3JIoM. HamMeHOBaHUE JOTMYECKUX Y3JIOB
yoOHee BCEro pacmojiarath psiioM € 3JIEMEHTOM 3JIEKTPUUECKON CXeMbl 1 HAHOCUTH Ha TOT K€

PHUCYHOK.
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NuauBuayasnabHoe 3a1anue Ne2

Pa3pa0oTka onucaHuii 10rm4ecKux y3/j0B Ha sisbike SCL.

peakropa




3ananue: nornyeckuii y3en PTOC. CpabaTeiBanue 3auThl / HEUTPAb.
Onucanue:
<DataTypeTemplates>

<LNodeType id="L_PTOC” InClass="PTOC”>
<DO name="0p” type="ACT_0” desc="CpabarbsiBanne 3aIiutsi’/>
</LNodeType>

<DOType id="ACT_0" cdc="ACT” desc="CpabarbiBaHue 3aIuThl ">
<DA name="general” fc="ST” bType="BOOLEAN” dchg="true”/>
<DA name="phsA” fc="ST” bType="BOOLEAN” dchg="false”/>
<DA name="phsB” fc="ST” bType="BOOLEAN” dchg="false”/>
<DA name="phsC” fc="ST” bType="BOOLEAN” dchg="false”/>
<DA name="neut” fc="ST” bType="BOOLEAN” dchg="true”/>
<DA name="q"” fc="ST” bType="Quality” qchg="true”/>
<DA name="t” fc="ST” bType="TimeStamp”/>

</DOType>

</DataTypeTemplates>

NupuBuayanbHoe 3axanue Ne3

Pa3padorka SCL-¢aiina npucoennHennss HH(QPoOBOil MOACTAHIIUM.
3aganue: T2E — ocHOBHAs 3amura

Pacuimdposka naszsanusa SSD-daitna

T2E — tpexoObMoTouHbIi Tpanchopmarop (Tum 2), Beiciiee HanpsokeHue 220 kB

IToncranmus

[1C «Kaptanel 220 xkB»

TepMuHaAI 3aIIMTHI 1 aBTOMATHKHU

OKPA 11192607 041
OcHoBHas 3amuTa — tuddepennuansHas, PDIF
1. SCL-konTetinep ¢ paszaenom Substation

<?xml version="1.0" encoding="UTF-8"?>

<SCL xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://www.iec.ch/61850/2003/SCL"
xsi:schemalocation="http://www.iec.ch/61850/2003/SCL SCL.xsd" version="2007"

revision="B">



<Header id="ObjName" version="VerNum" revision="RevNum" toollID="ALTAI"
nameStructure="IEDName" />

<Substation name="TIC Kapraasl 220 kB" desc="HaumeHoBaHHE MOICTAHIIUU
ObjName I1C Kapransr 220 kB">

</Substation>

</SCL>



<PowerTransformer name="TIndNum1" type="PTR" desc="Tpancpopmarop IndNum1 220/35/10 kB">
<TransformerWinding name="Windingl" type="PTW">
<Terminal connectivityNode="TIC Kapramsr 220 kB/EL/TVNIndNum1/PTCP1" substationName="TIC Kapramnsr 220 xkB"
voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="PTCP1"/>
<NeutralPoint connectivityNode="TIC Kapransr 220 kB/E1/NTIndNum1/PNCP1" substationName="TIC Kaprausr 220
kB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
</TransformerWinding>
<TransformerWinding name="Winding2" type="PTW">
<Terminal connectivityNode="TIC Kapransr 220 kB/H1/TSNIndNum1/PTCP1" substationName="T1C Kapramnsr 220 xkB"
voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="PTCP1"/>
</TransformerWinding>
<TransformerWinding name="Winding3" type="PTW">
<Terminal connectivityNode="TIC Kapranst 220 kB/K1/TNNIndNum1/PTCP1" substationName="TIC Kapranst 220 kB"
voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
</TransformerWinding>
</PowerTransformer>
<VoltageLevel name="E1">
<Voltage multiplier="k" unit="Vv">220</Voltage>
<Bay name="NTIndNum1" desc="Heiirpaxs T IndNum1.">
<ConductingEquipment name="FV1_NTIndNuml1" type="SAR" desc="Orpanuuures nepeHanpsuKeHui" >

<Terminal connectivityNode="TIC Kapransr 220 kB/E1/NTIndNum1/PNCP1" substationName="TIC Kapraisr
220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
<Terminal connectivityNode="TIC Kapraxsr 220 kB/E1/NTIndNumZl/grounded"” substationName="TIC Kaprasr
220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="ESW1_NTIndNum1" type="DIS" desc="3azemmuresnp">
<LNode iedName="None" IdInst="CONTROL" prefix="NTIndNum1_ESW1" InClass="CSWI" InInst="1"/>
<LNode iedName="None" IdInst="CONTROL" prefix="NTIndNum1_ESW1" InClass="CILO" InInst="1"/>



<LNode iedName="None" IdInst="CONTROL" prefix="NTIndNum1_ESW1" InClass="XSWI" InInst="1"/>

<Terminal connectivityNode="TIC Kapransr 220 kB/E1/NTIndNum1/PNCP1" substationName="TIC Kapraisr

220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/EL/NTIndNum1/grounded” substationName="TIC Kaprasr
220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kaprassr 220 kB/EL/NTIndNum1/grounded"/>
<ConnectivityNode name="PNCP1" pathName="TIC Kapranst 220 kB/E1/NTIndNum1/PNCP1"/>

</Bay>
<Bay name="TVNIndNum1" desc="TIpucoenunenue Boicuiee Hanpspkenue T IndNum1 220 kB.">
<ConductingEquipment name="TA1_TVNIndNum1" type="CTR" desc="Tpauchopmarop Toxa">

<Terminal connectivityNode="TIC Kapransr 220 xB/E1/TVNIndNum1/PTCP1" substationName="TIC Kapraisr

220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/EL/TVNIndNum1/L1" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L1"/>
<SubEquipment name="TA1A_TVNIndNum1" phase="A">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" Ininst="1" />

</SubEquipment>
<SubEquipment name="TA1B_TVNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" InInst="2" />

</SubEquipment>
<SubEquipment name="TA1C_TVNIndNum1" phase="C">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" Ininst="3" />
</SubEquipment>
<SubEquipment name="TAIN_TVNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" Ininst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="TA2_TVNIndNum1" type="CTR" desc="Tpanchopmarop Toxa">



<Terminal connectivityNode="TIC Kapramnsr 220 kB/EL/TVNIndNum1/L1" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/EL/TVNIndNum1/L2" substationName="TIC Kapransr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<SubEquipment name="TA2A_TVNIndNum1" phase="A">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA2" InClass="TCTR" Ininst="1" />
</SubEquipment>
<SubEquipment name="TA2B_TVNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA2" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA2C_TVNIndNum1" phase="C">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA2" InClass="TCTR" Ininst="3" />
</SubEquipment>
<SubEquipment name="TA2N_TVNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA2" InClass="TCTR" Ininst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="FV1_TVNIndNum1" type="SAR" desc="Orpanu4uresib nepeHanpsHKeHun' ">

<Terminal connectivityNode="TIC Kapranst 220 kB/E1/TVNIndNum1/L2" substationName="TIC Kapransr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="TIC Kapranst 220 kB/E1/TVNIndNum1/grounded" substationName="TIC Kapraus
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="ESW1_TVNIndNum1" type="DIS" desc="3a3emurens">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_ESW1" InClass="CSWI"
Inlnst="1"/>
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 ESW1" InClass="CILO"
Ininst="1"/>
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 ESW1" InClass="XSWI"
Ininst="1"/>



<Terminal connectivityNode="TIC Kapramnsr 220 kB/EL/TVNIndNum1/L2" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="TIC Kapramns1 220 kB/EL/TVNIndNumZ1/grounded" substationName="TIC Kaprasr
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="DSW1_TVNIndNum1" type="DIS" desc="Pa3beaunurenp">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNuml1 _DSW1" InClass="CSWI"

Ininst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 DSW1" InClass="CILO"
Ininst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 DSW1" InClass="XSWI"
Ininst="1"/>

<Terminal connectivityNode="TIC Kapramnsr 220 kB/EL/TVNIndNum1/L2" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/EL/TVNIndNum1/CBCP1" substationName="TIC Kapraisr
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="CBCP1"/>
</ConductingEquipment>
<ConductingEquipment name="ESW2_TVNIndNum1" type="DIS" desc="3a3emnurens">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_ESW2" InClass="CSWI"

Ininst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 ESW2" InClass="CILO"
Inlnst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1l ESW2" InClass="XSWI"
Inlnst="1"/>

<Terminal connectivityNode="TIC Kapransr 220 kB/EL/TVNIndNum1/CBCP1" substationName="TIC Kapraisr
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapransi 220 kB/E1/TVNIndNum1/grounded" substationName="TIC Kapraus
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/EL/TVNIndNumZ1/grounded"/>

<ConnectivityNode name="PTCP1" pathName="TIC Kapranst 220 kB/E1/TVNIndNum1/PTCP1"/>



<ConnectivityNode name="L1" pathName="TIC Kapramnsr 220 kB/EL/TVNIndNum1/L1"/>
<ConnectivityNode name="L2" pathName="TIC Kaprassr 220 kB/EL/TVNIndNum1/L2"/>
<ConnectivityNode name="CBCP1" pathName="TIC Kaprans1 220 kB/EL/TVNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
<VoltageLevel name="H1">
<Voltage multiplier="k" unit="Vv">35</Voltage>
<Bay name="TSNIndNum1" desc="IIpucoenunenue cpeauee Hanpspkenue T IndNuml 35 xB.">
<ConductingEquipment name="TA1_TSNIndNum1" type="CTR" desc="Tpauncdopmartop Toka">

<Terminal connectivityNode="TIC Kapransr 220 kB/HL/TSNIndNum1/PTCP1" substationName="TIC Kapraisr
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/H1/TSNIndNum1/L1" substationName="TIC Kapransr 220
kB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="L1"/>
<SubEquipment name="TA1A_TSNIndNum1" phase="A">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA1" InClass="TCTR" InInst="1" />
</SubEquipment>
<SubEquipment name="TA1B_TSNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA1" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA1C_TSNIndNum1" phase="C">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA1" InClass="TCTR" InInst="3" />
</SubEquipment>
<SubEquipment name="TAL1N_TSNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TAL1" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="TA2_TSNIndNum1" type="CTR" desc="Tpauncdopmartop Toka">
<Terminal connectivityNode="TIC Kapransr 220 kB/HL/TSNIndNum1/L1" substationName="TIC Kaptansr 220
kB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="L1"/>
<Terminal connectivityNode="TIC Kapranst 220 kB/H1/TSNIndNum1/CBCP1" substationName="TIC Kaprasr
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="CBCP1"/>



<SubEquipment name="TA2A_TSNIndNum1" phase="A">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA2" InClass="TCTR" InInst="1" />
</SubEquipment>
<SubEquipment name="TA2B_TSNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA2" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA2C_TSNIndNum1" phase="C">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA2" InClass="TCTR" InInst="3" />
</SubEquipment>
<SubEquipment name="TA2N_TSNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA2" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="FV1_TSNIndNum1" type="SAR" desc="Orpanuuurtesb nepeHanpsHKeCHu ">

<Terminal connectivityNode="TIC Kapranst 220 kB/H1/TSNIndNum1/CBCP1" substationName="TIC Kaprasr
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapranst 220 kB/H1/TSNIndNumZ1/grounded" substationName="TIC Kaprassr
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/H1/TSNIndNum1/grounded"/>

<ConnectivityNode name="PTCP1" pathName="TIC Kapranst 220 kB/H1/TSNIndNum1/PTCP1"/>
<ConnectivityNode name="L1" pathName="TIC Kaprasbr 220 kB/HL/TSNIndNum1/L1"/>
<ConnectivityNode name="CBCP1" pathName="TIC Kapransr 220 kB/H1/TSNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
<VoltageLevel name="K1">
<Voltage multiplier="k" unit="V">10</Voltage>
<Bay name="TNNIndNum1" desc="IIpucoeaunenue nusmee Hanpsokeaue T IndNuml 10 xB.">
<ConductingEquipment name="SHT1_TNNIndNum1" type="ESHT" desc="3akopoTka">



<Terminal connectivityNode="TIC Kapransr 220 kB/K1/TNNIndNum1/PTCP1" substationName="TIC Kapraisr
220 xB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 xB/K1/TNNIndNum1/CBCP1" substationName="TIC Kapraisr
220 xB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
</ConductingEquipment>
<ConductingEquipment name="FV1_TNNIndNum1" type="SAR" desc="Orpanu4uresib nepeHanpsHKeHun ">

<Terminal connectivityNode="TIC Kapramnsr 220 kB/K1/TNNIndNum1/CBCP1" substationName="TIC Kapraus
220 xB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapranst 220 &B/K1/TNNIndNum2l/grounded” substationName="TIC
Kapransr 220 kB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/K1/TNNIndNum1/grounded"/>
<ConnectivityNode name="PTCP1" pathName="TIC Kaprasust 220 kB/K1/TNNIndNum1/PTCP1"/>

<ConnectivityNode name="CBCP1" pathName="TIC Kaprans1 220 kB/K1/TNNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
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