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JIner akryaauszanuu padoueil nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM Toly Ha 3aceJaHuu Kapeapsl DIIEKTPOCHAOKECHHSI MPOMBIIIICHHBIX TPEAIPUITHN

IIporokomor 20 1. Ne

3aB. kadeapoii I'.I1. Kopuuiios

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIIEKTPOCHAOKCHHS MPOMBIIIICHHBIX TPEAIPUITHN

[Ipotokom ot 20 . Ne

3aB. kadeapoii I.IL EOpHI/IJIOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
[Ipuobperenre 3HaHWI W yMEHUN B 00JIacTU (DYHKIIMOHMPOBAHUS U MPOCKTUPOBAHUS
U(PPOBBIX TOJCTAHIHH.

2 MecTo TMCHHUIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMMbl

Hucuunnuua LudpoBas »snekTposHepreTMka BXOJUT B YacThb y4eOHOro IjiaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Kommerenmuu, chopMUpOBaHHBIE B pe3yibTaTe M3YYCHHs TUCIUIUIMH OakanaBpuara
"Undopmaruka", "DIeKTporIHEPreTUUECKHEe CUCTEMBI U ceTh", "DJIEKTPUUYECKHUE CTAHIIMU W
noactaniuu", "Peneiinas 3amuyra 1 aBTOMaTU3aIM SJIEKTPOIHEPIEeTHUECKUX cucTeM".

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AMCHUIIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrate ocBoeHus aucuurinHbl (Moayis) «L{udpoBas s7aeKTpOIHEPreTHKA
oOyuaromuiics 10JKeH 001a1aTh CAEAYIOIUMU KOMIIETCHIUSAMU:

Kon unaukaropa

Nuaukatop 10CTHKEHUS KOMIIETEHIUA

[IK-6 Cnocoben k

obecrnieueHrI0 TpeOyeMbIX MapaMeTpPOB peKUMa U pa3MEIICHUs pe3epna,

IIPUHATHUIO ‘peHICHI/Iﬁ 110 JUCHCTYCPCKHUM 3asi1BKaM, OpraHu3alivii 1 PpYKOBOJACTBY OIICPaTHBHbBIMHA

I1K-6.1

IIpuHuMaeT pelleHus MO IUCIETYEPCKUM 3asBKaM O pealu3aluyd Mep I10
MIOAJICPKAHUIO YaCTOThl, BEJIMYMH IIEPETOKOB AKTUBHOW MOIIHOCTH,
TOKOBOM Harpy3kd JIMHUH M JONYCTHUMOIO YPOBHS HaNpPsDKEHUS B
JOIMYCTUMOM JIMAla30HE ITyTEM OLEHKU TEKYLIEro M IMPOrHO3UPYEMOIO
JIEKTPOIHEPTETUUECKUX PEXUMOB SHEPrOCUCTEMBI U ONpeAeseT 00beM U
3¢ (HEeKTUBHOCTH COOTBETCTBYIOLIMX YIPABIISAIOMINX BO3AEHCTBUN

[1K-6.2

IIpyHMMaeT pemeHus o JUCIIETYEPCKUM 3asBKaM O Pa3pelICHUH BbIBOJA B
PEMOHT U BBOJa B pabOTy AJIEKTPOYCTAaHOBOK M  IOJATOTOBKE
NIEKTPOIHEPIETUYECKOTO peXUMa Ha O3TO BpEMs, IO TMOJACPKAHMIO
MUHUMAaJIbHOTO HEOOXOJMMOI0 pe3epBa aKTUBHOW MOIIHOCTH U MECTa €ro
pasMelIeHWsT  IyTeM  OLIEHKM  TEKyIEro W  IPOrHO3UPYEMOTO
ANEKTPOIHEPTETUYECKUX PEXKUMOB IHEPIOCUCTEMBI

I1K-6.3

Pa3pabatpiBaeT mporpaMmbl MEPEKITIOYCHNUN HA BBIBOJ B PEMOHT U BBOJ B
paboTy IWMHMIA DdJEKTporepeaun W OO0OpYJAOBaHUS B COOTBETCTBHH C
JTUCTIETYEPCKUMU 3asIBKAMU




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmast Tpy10eMKOCTh AUCIHILIUHBI cOocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacoB, B ToM

qHUCIIe:

— KOHTaKTHas paboTa — 37 akaJl. 4acoB:

— ayauTopHas — 36 akaJ1. 4acos;

— BHeayuTopHas — 1 akaj. 4acos;

— camocTosTeapHas padoTta — 71 akas. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akaz. 4yac;

dopma arTecTaluy - 3a4eT

AynutopHast = =
o | KonTakTHas pabora E = DopMma TEKYILEro
=
Pazzen/ Tema 3 (B akan. vacax) £z Bun . KOHTPOJIA Kon
g & ©| CaMOCTOSITENBHOM | yCIeBaeMOCTH U
JACIATUTAHBL 5 [ . | KOMIeTeHIUH
O g £ paboThI MPOMEXYTOTHON
ek, 7a0. | mpakT. R aTTecTaluy
3aH. 3aH. | U &
1. Teopetudeckuii pazaen
li(b 1;?31:?; HHHIII/IO E:Z]:IP;LPI;IX CamoctoateisHoe DKcmpecc-onpoc TK-6.1
gmle)xmaﬂ : - 2 3 13YHCHHC p3aqu pos IK-6.2
. A crangapta MOK. ’ T1K-6.3
1 (POBOI MMOJCTAHIHH.
1.2 Apxurekrypa CamocrosTensHoe TK-6.1
o Okcrnpecc-onpoc.
MOCTPOCHHUS nUPpoBOi 2 3 U3yUYeHHE auer IK-6.2
TIOJICTAHIIMH. crangapra MOK. ) I1K-6.3
1.3 TIpotokonsl mepenaun Camocrosrensroe OKcnpecc-omnpoc IK-6.1
AHHMI; pea 2 3 3yUCHHE p3aqu poc. TK-6.2
s ) crangapta MOK. ’ IK-6.3
CaMmocCToATenbHOE IK-6.1
14 CUHXpOHU3AIHS DKcrmpecc-onpoc.
- 2 3 H3yUYCHHE Jauer T1K-6.2
P ' craigapra MOK. ’ IK-6.3
CamocCToATenbHOE TK-6.1
15 SA3pik onucanusa| 1 Okcnpecc-onpoc. [K-6.2
Mozenu nogcranuu SCL 2 3 H3YHCHHC 3auer e
) crangapra MOK. ) I1K-6.3
1.6  Kou¢urypupoBanue CamocrosrensHoe DKcrnpecc-onpoc 1K-6.1
.1/1(1) 0BOI 11O cyTI:in 1202 2 3 H3yHeHue p3aqer pos IK-6.2
Hep AACTARIUIH. craggapra MOK. : I1K-6.3
I1K-6.1
1.7  Kubepbe3onacHocTh CamocrosrensHoe 3Kcnpecc-onpoc. K-6.2
MU(PPOBBIX MOJCTAHINHA 2 3 H3YyHCHIE 3ager s
H ’ crargapta MOK. ’ TIK-6.3
18 LenTpanu3oBanHOE CamocrosTensHoe IK-6.1
OKcnpecc-onpoc.
(YHKIIMOHUPOBaHHE 2 3 n3ydeHune 3auer I1K-6.2
U(PPOBBIX TOJACTAHIIHN. crangapta MOK. ) IK-6.3
1.9 Bompocst CaMOCTOATENBHOE IK-6.1
o OKcnpecc-onpoc.
TECTUPOBAHUS YCTPOICTB U 2 3 n3yvIeHune 3 TK-6.2
ux MPOBEPKHU Ha crangapra MOK. ader. TIK-6.3
Uroro no pazneny 18 27
2. IlpaxkTuyeckuii paszmen
2.1 OnwucaHue 3JEMEHTOB TK-6.1
Brimonnenue 3amuTa
DJICKTPIHECHIX. — CXEM By 421 9 |urAMBUIYanBEHOT O MHIMBUAYaIbHOTO ITK-6.2
TEpPMHUHAX JIOTHYECKHUX T1K-6.3
JAIIOB, 3aJjaHus. 3aJaHus. 3ayder.




2.2 Pa3paboTka omucaHHA Brimonnenue 3ammra TIK-6.1
JOTUYECKUX  Yy3JIOB  Ha 421 9 |uraMBUIYyanBHOT O| WHIMBUAYaIbHOTO TIK-6.2
si3pike SCL. 3aaHusL. 3amaHus. 3a4er. TIK-6.3
2.3 Paspabotka Brimonnenue 3ammra TK-6.1
SCL-aiina 10/811 | 15 |uBaMBHOyaNBHOT O| WHAMBHIYaIEHOTO I1K-6.2
npUcoeuHeHusT U(POBOU 3aJlaHusl. 3amaHus. 3a4er. T1K-6.3
HUroro no pazaeny 18/121| 44

TIK-6.1
Hroro 3a cemecTp 18 18/121| 60 3auér MK-6.2

TIK-6.3

TIK-6.1
Hroro mo AuCHUILIMHE 18 18/121 | 71 3a4er IIK-6.2

IK-6.3




5 O0pa3oBartejibHbIE TEXHOJIOTHH

Jiis  peanu3zauuu  NPEeAYyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B KauecTBe
00pa30oBaTeNbHBIX TEXHOJIOTHIA B MPenojaBaHuu aucuuruinabl «L{udposas snekrposnepreTukar
UCIOJIB3YIOTCS TPAAULIMOHHAS U MOAYIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

[lepenaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH U (OPMUPOBAHHWE OCHOBHBIX
npencraBieHuii o kypcy «LudpoBas snexTposHepreTukay MPOUCXOAUT C HCIOIb30BAaHUEM
MYJIbTUMEAUIHOTO 000PY10BaHHUS.

[Ipu npoBeneHUN MPAKTHUECKUX 3aHATUN UCMHOJIB3YIOTCS paboTa B KOMaHIE U METOJbI
IT.

CamocrosiTenbHasi paboTa CTUMYJIUPYET CTYJEHTOB B IIPOIECCE BBINOIHEHUS
WHJUBUTyaJIbHBIX 3aJaHUH, TPU MOATOTOBKE K HTOTOBOM aTTECTAIUH.

6 YueOHO-MeTOAMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHO padoThl 00y4aroIuXCsl
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Bapronomeii, I1. Y. DnekrposHeprernka: mHOOPMAIIMOHHOE OOECIIEYEHUE CHUCTEM
yIpaBieHus : yueoHoe nmocoodue aist By3os / I1. U. bapronomeii, B. A. Taupius ; o Hay4HO#
penakmueii A. A. CyBopoBa. — Mocksa : U3natensctBo HOpaiit, 2020. — 109 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-10914-6. — Tekcr : anexkrponusiii // DBC FOpaiit [cait]. —
URL.: https://urait.ru/bcode/453346 (nara oopamienus: 22.06.2022).

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. Benoyc, A. U. Kubep6e3onacHoCTh 00bEKTOB TOIIMBHO-3HEPTETUYECKOT0 KOMILIEKCA.
Konremnmumu, MeTonsl U cpeacTBa obecrieueHus | mpaktuueckoe mocodbue / A. U. Benoyc. -
Mocksa ; Bonorna : Uadpa-Umkenepus, 2020. - 644 c. - ISBN 978-5-9729-0512-6. - Tekcr :
anektponHsii. - URL: https://znanium.com/catalog/product/1167734 (nara oOpaiueHus:
22.06.2022). — Pexxum J1ocTyMa: 1O MOIIMTUCKE.

2. JlwoOGapckuii, 0. . HMHTemnekTyanbHblE S3JEKTPUYECKHE CETHU: KOMIIbIOTEpHAs
HOJJIepKKa JIUCTIETYEPCKUX perieHuit : ydeOHoe mocobue / FO.A. JlwobGapckwmii, A.1O.
XpennnkoB. — MockBa : MH®PA-M, 2021. — 160 c. — (Bsicuiee obOpazoBanue:
Maructpatypa). — DOI 10.12737/1134516. - ISBN 978-5-16-016395-6. - TekcT : 37K TPOHHBIA.
- URL: https://znanium.com/catalog/product/1134516 (nara oopamienus: 22.06.2022). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

3. lHHOBaIIMOHHOE Pa3BUTHE DICKTPOIHEPTETUKU HAa OCHOBE TexHojoruit Smart Grid :
yueOHoe mocobue / coctaButens H. B. CaBuna. — brnarosemenck | AmI'Y, 2014, — 136 ¢. —
Tekcr : onekrponsbni // JlaHb : dyekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/156465 (mata obpamenus: 22.06.2022). — Pexum jgoctyma: s
aBTOPH3. MOJIH30BATEIIEH.

B) MeTonuyeckue ykazaHus:

r) [IporpammHoe obecneuenue u UHTepHer-pecypcebi:


https://urait.ru/bcode/453346
https://znanium.com/catalog/product/1167734
https://znanium.com/catalog/product/1134516
https://e.lanbook.com/book/156465

IIporpammHoe o0ecnieuenne

Haunmenopanue o
o Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU
7Zip CBOOOJHO PACHPOCTPAHIEMOE 0eccpoyHO
Bpaysep Mozilla [cBoGoguo pacmpocrpansemoe
paysep JIHO pactipoctp OeccpouHo
Firefox 110
Linux Calculate [cBoGomHo pacmpocrpansemoe 0eccpoUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Ccpuika

DOnekTpoHHass 0a3a MEPUOAMYECKUX HU3IaHUI
East View Information Services, OO0 «1BUC»
HauunonansHas
undopmanronHo-ananutuueckas cucremMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HHASKC HAYYHOTO IIUTHPOBAHUS
ITouckoBas cuctema Akamemust Google (Google
Scholar)
Wudopmanmonnas cucremMa - EnuHOe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM
@denepalibHOE TOCYIAPCTBEHHOE  OIOKETHOE
yUpEKICHUE «DenepanbHbIA uncruryt|URL: http://www1.fips.ru/
IIPOMBIIIIJICHHONW COOCTBEHHOCTH
Poccuiickass T'ocymapcTBeHHass OuOnmoTexa.

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

Karayioru

IeKTponHbIC pecypert Oudmmotern MITY M. |\ imact ru:8085/marcweb2/Default.asp
I".'". HocoBa

MexayHapoaHas HayKOMETPHYECKAs

pebepaTrBHas U TOIHOTEKCTOBas Oasa manubix |http://webofscience.com
nayunbslx m3gaanii «Web of sciencey
MexnyHaponHas pedepaTtuBHas u
MOJIHOTEKCTOBasl _ CIIpaBoYHasi _0a3a  JIaHHBIX
MexayHapoaHas 0aza HOJIHOTEKCTOBBIX
XypHaoB Springer Journals
ApxuB Hay4HbIX JKypHaJIOB «HannoHambHbBIN
3JIEKTPOHHO-MH(pOPMAMOHHBIA  KoHIOpmyM» [https://archive.neicon.ru/xmlui/
(HIT HOMKOH)
HudopmarmonHas cuctemMa - baHK JaHHBIX
yrpo3 Oe3onacHocTy  uHbopmarmun = PCTOK
9 Marepua/ibHO-TeXHHYECKOE O0ecreyeHne TUCIHUTINHBI (MOLYJIs1)

http://scopus.com

http://link.springer.com/

https://bdu.fstec.ru/

MatepuaiabHO-TEXHUYECKOE 00ecriedeHre TMCIUIUTMHBI BKITIOYAET:

1. VueOHble ayauTopuu [UIsi TPOBEACHMS] MPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WHJVBUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA U IPOMEKYTOUHON aTTECTallUU - J10CKa,
MYJIbTUMEANIHBIN TPOEKTOP, SKPAH.

2. TlomemieHus a8 CaMOCTOSATENBHOW pabOThl OOYYaIOUIMXCS - MEPCOHAIbHBIE
KomIeioTephl ¢ maketom MSOffice, Beixomom B WHTEpHET M C IOCTYNOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. Tlomemenue st XpaHEeHUS H MPOQUIAKTUIECKOTO OOCITY)KUBAaHHS Y4eOHOTO
000pyIOBaHUS - CTEIUIAXKH, CeH(bI 111 XpaHEHHUs y4eOHOT0 000PY0BaHMS.



MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aAOINXCSI

AynutopHas caMOCTOsATelbHass paboTa CTYIEHTOB Ha MPAKTHUYECKUX 3aHATHUAX
OCYIIECTBIISIETCSA TOJI KOHTPOJEM IIperojiaBareiis B BHJE BBINOJHEHUS 3aJaHUM, KOTOpbIC
oTpezeNseT NpernoiaBaresb 11 CTyACHTA.

BreayauropHasi camocTosiTeNbHAsE paboTa CTYIEHTOB OCYIIECTBIISICTCS B BUAC YTCHUS U
npopabOTKKM KOHCHEKTOB, JIUTEPATypbl M AJIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB C
HEO0OXOAMMBIMHU KOHCYIbTALUSIMU MPETogaBaTes.

TemaTuka HHIAUBUAYAJBHBIX IPAKTUYCCKHUX 3aJaHMi:

NunuBunyanbHoe 3ananue Nel
Ornucanue 3J€MEHTOB AJIEKTPUYECKUX CXEM B TEPMHUHAX JOTHUECKUX Y3IIOB.

NuauBunyanbHoe 3ananue No2
Pa3paboTtka onmcanuii moruueckux y3ioB Ha sizbike SCL.

NuauBuayanbHoe 3aganue Ne3
Pa3zpaboTtka SCL-daiina npucoequuenus nudpoBoi MOICTaHIINH.



MNPUJIOKEHHE 2
(o0s3aTenbHOE)

OueHouHbIe cpeaCcTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUHOM aTTeCTAlMU

a) [linanupyemble pe3yjbTaThl 00YyUeHHs U OllEHOYHbIE CPEICTBA /ISl POBEJACHUs] MPOMEKYTOYHON aTTeCTAlNM:

Koz WuaukaTtop AOCTHKEHHUSI KOMIIETEHIINH OreHouYHBIE CPEICTBA
WHAMKATOpa
IIK-5: Cnnoco0eH ynpapisiTb pe;KUMOM Pad0ThI SJHEPrOCHCTEMbI, JJIEKTPUYECKO CeTH, CUCTEMbI JIEKTPOCHAOKEHU I
ITK-6.1 Ilepeuensv 6onpocos K 3auemy
[IpuHumaer pemeHHss 1O JUCHETYEPCKUM  3asiBKaM O 1. 3agaun 00bEKTHOM Mo1eNIN 1IM(PPOBOI MOACTAHIIHH.
peanu3anMu  Mep I0 NOAJACPKAHUIO YacCTOThI, BEIUYUH 2. Uepapxus ctpykrypsl 00bexTHON Moaenu LITIC.
[IEPETOKOB aKTMBHOM MOIIHOCTH, TOKOBOW HArpy3Kd JMHHUHA U 3. Anpecanus k oobextam qaHHbix LITIC.
JOMyCTUMOT'O YPOBHS HAIPSDKEHUSI B JONMYCTHMOM JHAIa30He 4. KoHuenmust apXuTeKTypbl IU(POBOI MOICTAHIINH.
nyTemM OLIEHKHU TEKYILEro u IIPOTHO3UPYEMOTO 5. McTouHMKYM HU3MEpUTEIbHOM U AUCKPETHOM HH(OpMALIUH.
JJIEKTPOIHEPTETUUYECKAX  PEKUMOB  JHEPrOCUCTEMBI U 6. ApXUTEKTypa NOCTPOCHUS UPPOBBIX MMOICTAHINN
ompenenser o0beM M 3()(PEKTUBHOCTH COOTBETCTBYIOIUX 7. DNeMeHThl KOMMYHHUKAIIMOHHON CETH U aJjpecalys.
YIPaBIISIOIUX BO3AEHCTBHUI
I1K-6.2 Ilepeuens éonpocos K 3auenty
1. OOuue TomosOruy NOCTpOeHMs HU(POBOM CETH.
[IpuanMaeT pemeHWss 1O JUCHETYEPCKAM  3asiBKaM O | 2. TOmMOJOTHH MOCTPOSHHS IIMHBI MPOIEcca.
paspelleHnd BbIBOJAa B PEMOHT U BBoja B paboty | 3. Tomosoruu nocTpoeHus MUHbI CTAHIUH.
AJIEKTPOYCTAHOBOK W TIOJATOTOBKE JJIEKTPOIHEPreTHdeckoro | 4. TexHOIOrHu ONMTUMHU3aIK Tpaduka B CETH.
pe)kuMa Ha 3TO BpeMs, MO0 TMOAJEPKaHUI0 MHUHUMAIbHOrO | 5. Tumbl coOOIIEeHNH, nepeaaBaeMbIX Ha OCTAHIIUH.
HEOOXOJMMOT0 pe3epBa aKTUBHON MomrHocTH M MecTta ero | 6. [Ipotoxon Sampled Values.
pasMeleHst MyTeM OLEHKH TeKyliero u mporuosupyemoro | 7. IIporoxon GOOSE.
AIIEKTPOIHEPTETHUECCKUX PEKUMOB YHEPTOCUCTEMBI 8. IIporokxor MMS.
9. OueHka 3arpy3ku KOMMYHUKAI[HOHHOHN CETH.
I1K-6.3 . Ilepeuens éonpocos K 3auemy
PazpabaTbiBaeT mporpamMmbl MEPEKIIOYSHUN Ha BBIBOJI B PEMOHT
U BBOJ B paboTy JIMHMUN 3JEKTpoIepenadn 1 000pyAoBaHUs B L. Cocobpi CHEXpORU3ANIH BPEMEHH.
COOTBETCTBHUH C AUCIIETUEPCKUMHU 3asBKAMHU 2. Cursan 1 PPS.
3. Tlpotokoxn IRIG-B.
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Nuaukatop JOCTUKEHUS] KOMIIETEHLIUN

OneHouyHbIE CpPEACTBA

[Tpotokoser NTP u SNTP.

[Iporokoun PTP.

Crpykrypa SCL-daiinos.

Tumnbr SCL-¢aiinoB u ux Ha3HAUYEHUE.

Konuenmust co3ganusi TUHOBBIX KOHGUTYypauui HUPPOBBIX
MOJICTAHIIUH.

9. OmnwucaHue NepPBUYHOTO U BTOPUYHOTO 000PYIAOBAHHUS.

10. KoMITOHOBKa JIOTHYECKUX YCTPOMCTB.

11.KubepOe3omacHOCTh Ha TU(PPOBBIX OOBEKTAX.

N OA




0) Ilopsinok nmpoBeneHNst NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OLICHUBAHUS:

[Ipomexxyrounass arrectanmss mo aucuuiuinHe «L{udpoBas srmeKTposIHEpreTHKa»
IpOBOJIUTCA B (hOpMeE 3aueTa.

3aueT 1O JaHHOM JAMCLMIIMHE IPOBOJAUTCA B BHJAE COOECEOBaHUS B paMKax
TEOPETUYECKUX BOIIPOCOB, BEBIHOCUMBIX Ha 3a4eT, U BHIIOJIHEHUS IPAKTUYECKUX 3aJaHHMH.

IToxa3aTen U KPpUTEPHH OLICHNBAHUS 3a4eTa:

- OLICHKA «He 32a4YTEeHO0» CTaBUTCA B CIIy4ae HEBBIIIOJHEHUS CTYACHTOM UHAMBUAYAIbHBIX
3a/laHui, a TaK)Ke IPU HU3KOM YPOBHE 3HAHMI 110 BOIIPOCAM K 3aueTy.

- OLIEHKA «324YTEHO0» CTaBUTCS B CIIyyae OBJIAZICHUs CTYIEHTOM BCEro o0beMa yueOHOro
Marepuaia, aKTUBHOW palbOThl HA 3aHATHUAX, BBIIOJIHEHUS M YCIEHNIHOM cJadum BcCex
VH/IMBUYaJIbHBIX 3a1aHU.



MNPUJIOKEHHE 3
(oGs3aTenbHOR)

MeToanyeckue yKa3aHus JJIsl CTYy/IeHTOB

NuauBuayanbHoe 3aganue Nel
Onncanue 3J1eMEHTOB JIEKTPUYECKHUX CXEM B TEPMHHAX JIOTUYECKUX Y3JI0B.

B rmaBe 7-4 mexnmyHapoaHoro cranaapra IEC 61850 HeoOxoaumo HaWTH JTOTHYECKHE
y3J1b1, OMTUCHIBAIOIIINE SJIEMEHTHI CXEM DJICKTPUICCKUX COSAMHEHHI TTOJICTAHIINH (B OCHOBHOM 3TO
MEPBUYHOC OOOPYJIOBAHME W HM3MEPHUTEIbHBIC YCTPOWCTBA), a HMEHHO: TpaHC(HOpPMATOpHI,
kommyTannonnoe obopynosanue, TT u TH, OITH u np. CamocTosiTennbHas paboTa co CTaHIapTOM
mo3BOJIMT Bam camum mopabortath ¢ yimreparypoii. HeoO0XoIuMo COOTHECTH Ka)IbIi 3JIEMEHT
CXEMBI B BBIJICICHHOW I[BETOM 30HE C JIOTHUYECKHM Yy3JIoM. HanMeHOBaHHME JOTHYECKHX Y3JIOB
yo0Hee BCEro pacroliarath psjoM C AJIEMEHTOM AJICKTPHUECKOM CXEMbl U HAHOCHTD Ha TOT XKe

PHUCYHOK.
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Pa3paboTka onucaHuii J10rmyecKux y3JjoB Ha si3bike SCL.
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3ananue: nornyeckuii y3en PTOC. CpabaTsiBaHue 3a1UThl / HEUTpab.
Onucanue:
<DataTypeTemplates>

<LNodeType id="L_PTOC” InClass="PTOC”>
<DO name="0p” type="ACT 0" desc="CpabarbiBaHue 3a1Thl />
</LNodeType>

<DOType id="ACT _0” cde="ACT” desc="CpabaTbiBaHue 3alIUTH >
<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>

NuauBuayanbHoe 3a1aHue Ne3

Pa3padorka SCL-¢daiina npucoennnennst uud)poBoii MoaCTAHIUM.
3anmanue: T2E — ocHOBHAas 3amuTa

Pacuindposka naszsanus SSD-daiina

T2E — tpexoOMoTouHBII TpaHchopmartop (Tum 2), Beiciee Hanpspkerne 220 kB

IToxcTanims

[1C «Kaptansl 220 kB»

TGDMI/IHa.TI 3alIUThl 1 aBTOMAaTHUKH

OKPA 111952607 041
OcHoBHas 3amura — quddepenunansHas, PDIF
1. SCL-konTetinep ¢ paszaenom Substation

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

<SCL xmlns: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" toolID="ALTAI"
nameStructure="IEDName" />

<Substation name="TIC Kapraasl 220 kB" desc="HaumeHoBaHuE MOACTAHIIUU
ObjName I1C Kaptansr 220 kB">

</Substation>

</SCL>



<PowerTransformer name="TIndNum1" type="PTR" desc="Tpancpopmarop IndNum1 220/35/10 kB">
<TransformerWinding name="Windingl" type="PTW">
<Terminal connectivityNode="TIC Kaptansr 220 kB/E1/TVNIndNum1/PTCP1" substationName="T1C KapTtansr 220 kB"
voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="PTCP1"/>
<NeutralPoint connectivityNode="TIC Kaptamsr 220 kB/E1/NTIndNum1/PNCP1" substationName="TIC Kapransr 220
kB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
</TransformerWinding>
<TransformerWinding name="Winding2" type="PTW">
<Terminal connectivityNode="TIC Kaptaiser 220 kB/HI/TSNIndNum1/PTCP1" substationName="T1C Kapramnsr 220 kB"
voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="PTCP1"/>
</TransformerWinding>
<TransformerWinding name="Winding3" type="PTW">
<Terminal connectivityNode="TIC Kaptanst 220 kB/K1/TNNIndNum1/PTCP1" substationName="I1C Kapransr 220 xkB"
voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
</TransformerWinding>
</PowerTransformer>
<VoltageLevel name="E1">
<Voltage multiplier="k" unit="Vv">220</Voltage>
<Bay name="NTIndNum1" desc="He#itpans T IndNum1.">
<ConductingEquipment name="FV1_NTIndNuml" type="SAR" desc="Orpanu4utens nepeHanpsuKeHui">

<Terminal connectivityNode="IIC Kaprtanst 220 kB/E1/NTIndNum1/PNCP1" substationName="IIC KapTtasns
220 kB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
<Terminal connectivityNode="IIC Kapranst 220 kB/E1/NTIndNum1/grounded" substationName="I1C KapransI
220 kB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="ESW1 NTIndNuml" type="DIS" desc="3a3zemnnrens">
<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="I1C KapTtasl
220 xkB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
<Terminal connectivityNode="TIC Kaptanbsr 220 kB/E1/NTIndNum1/grounded" substationName="I1C Kaprass
220 kB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapramnsr 220 kB/E1/NTIndNum1/grounded"/>
<ConnectivityNode name="PNCP1" pathName="TIC Kaprassi 220 kB/E1/NTIndNum1/PNCP1"/>

</Bay>
<Bay name="TVNIndNum1" desc="IIpucoenuuenne Bricuee Hanpspkeaue T IndNuml 220 kB.">
<ConductingEquipment name="TA1 TVNIndNum1" type="CTR" desc="Tpancdopmarop Toka">

<Terminal connectivityNode="TIC Kaprans1 220 kB/E1/TVNIndNum1/PTCP1" substationName="I1C Kaprtasnsbi
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/E1/TVNIndNum1/L1" substationName="I1C Kapransr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L1"/>
<SubEquipment name="TA1A_TVNIndNum1" phase="A">
<LNode iedName="None" ldInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" InInst="1" />
</SubEquipment>
<SubEquipment name="TA1B_TVNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNuml1_TA1" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA1C_TVNIndNum1" phase="C">
<LNode iedName="None" ldInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" InInst="3" />
</SubEquipment>
<SubEquipment name="TAL1N_TVNIndNum1" phase="N">
<LNode iedName="None" ldInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="TA2 TVNIndNum1" type="CTR" desc="Tpancdopmarop Toka">



<Terminal connectivityNode="TIC Kaptansl 220 kB/E1/TVNIndNum1/L1" substationName="TIC Kapransr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L1"/>
<Terminal connectivityNode="TIC Kapramnsr 220 kB/E1/TVNIndNum1/L2" substationName="TIC KapTramsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<SubEquipment name="TA2A_TVNIndNum1" phase="A">
<LNode iedName="None" ldInst="MEASUREMENT" prefix="TVNIndNum1_TAz2" InClass="TCTR" InInst="1" />
</SubEquipment>
<SubEquipment name="TA2B_TVNIndNum1" phase="B">
<LNode iedName="None" ldInst="MEASUREMENT" prefix="TVNIndNum1_TA2" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA2C_TVNIndNum1" phase="C">
<LNode iedName="None" ldInst="MEASUREMENT" prefix="TVNIndNum1_TAz2" InClass="TCTR" InInst="3" />
</SubEquipment>
<SubEquipment name="TA2N_TVNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNuml1_TA2" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="FV1 TVNIndNuml" type="SAR" desc="Orpannuurens nepeHanpspkeHui'">

<Terminal connectivityNode="TIC Kaptanst 220 kB/E1/TVNIndNum1/L2" substationName="TIC Kapransr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="T1C Kaptane 220 kB/E1/TVNIndNum1/grounded" substationName="TIC Kapranb1
220 kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="ESW1 TVNIndNum]1" type="DIS" desc="3azemnurens">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_ESW1" InClass="CSWI"
Ininst="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 Kaptansl 220 kB/E1/TVNIndNum1/L2" substationName="TIC Kapransr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="T1C Kaptansi 220 kB/E1/TVNIndNum1/grounded" substationName="I1C KapransI
220 kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="DSW1_TVNIndNum1" type="DIS" desc="Pa3penunurens">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_DSW1" InClass="CSWI"

Inlnst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNuml1_DSW1" InClass="CILO"
Inlnst="1"/>

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

<Terminal connectivityNode="IIC Kaprtansr 220 kB/E1/TVNIndNum1/L2" substationName="IIC Kaprtansr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="TIC Kapraner 220 kB/E1/TVNIndNum1/CBCP1" substationName="TIC KaprainsI
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"

Inlnst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNuml1_ESW2" InClass="CILO"
Ininst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNuml1_ESW2" InClass="XSWI"
Inlnst="1"/>

<Terminal connectivityNode="TIC Kapraner 220 kB/E1/TVNIndNum1/CBCP1" substationName="TIC KapraisI
220 kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="T1C Kaptansi 220 kB/E1/TVNIndNum1/grounded" substationName="TIC Kapranb1
220 kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kaprainsr 220 kB/E1/TVNIndNum1/grounded"/>

<ConnectivityNode name="PTCP1" pathName="T1C Kapranst 220 kB/E1/TVNIndNum1/PTCP1"/>



<ConnectivityNode name="L1" pathName="TIC Kapransr 220 kB/E1/TVNIndNum1/L1"/>
<ConnectivityNode name="L2" pathName="TIC Kapransi 220 kB/E1/TVNIndNum1/L2"/>
<ConnectivityNode name="CBCP1" pathName="TIC Kaprans 220 kB/E1/TVNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
<VoltageLevel name="H1">
<Voltage multiplier="k" unit="Vv">35</Voltage>
<Bay name="TSNIndNum1" desc="TIpucoeaunenue cpeanee Hamnpsokenue T IndNum1 35 xB.">
<ConductingEquipment name="TA1_TSNIndNum1" type="CTR" desc="Tpanchopmarop Toka">

<Terminal connectivityNode="TIC Kapransr 220 kB/H1/TSNIndNum1/PTCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kaprasnsr 220 kB/H1/TSNIndNumZ1/L1" substationName="TIC Kaptasnsr 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="TA1N_TSNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA1" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="TA2 TSNIndNum1" type="CTR" desc="TpanchopmaTop Toka">
<Terminal connectivityNode="TIC Kapransr 220 kB/HI/TSNIndNum1/L1" substationName="TIC Kaptansr 220
kB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="L1"/>
<Terminal connectivityNode="TIC Kaptanst 220 kB/H1/TSNIndNum1/CBCP1" substationName="TIC Kaptamnsi
220 kB" 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="OrpanuunTens nepeHanpsoKeHui'">

<Terminal connectivityNode="T1C Kaptanst 220 kB/H1/TSNIndNum1/CBCP1" substationName="TIC Kaptamnsi
220 kB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapraser 220 kB/H1/TSNIndNum1/grounded" substationName="TIC Kaprasi
220 kB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kaprasnsr 220 kB/H1/TSNIndNum1/grounded"/>

<ConnectivityNode name="PTCP1" pathName="I1C Kaptanst 220 kB/H1/TSNIndNum1/PTCP1"/>
<ConnectivityNode name="L1" pathName="I1C Kapranst 220 kB/H1/TSNIndNum1/L1"/>
<ConnectivityNode name="CBCP1" pathName="TIC Kaprans1 220 kB/HI/TSNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
<VoltageLevel name="K1">
<Voltage multiplier="k" unit="V">10</Voltage>
<Bay name="TNNIndNum1" desc="TIpucoenunenune nusmee Hanpspkenue T IndNum1 10 kB.">
<ConductingEquipment name="SHT1_TNNIndNum1" type="ESHT" desc="3akopoTka">



<Terminal connectivityNode="TIC Kaptamnst 220 kB/K1/TNNIndNum1/PTCP1" substationName="T1C KapTtamnsI
220 xkB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/K1/TNNIndNum1/CBCP1" substationName="TIC KapTasI
220 xkB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
</ConductingEquipment>
<ConductingEquipment name="FV1 TNNIndNuml" type="SAR" desc="Orpannunrens nepeHanpsoKeHui'">

<Terminal connectivityNode="IIC Kapranst 220 kB/K1/TNNIndNum1/CBCP1" substationName="T1C Kaprais
220 kB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="IIC Kapranst 220 &B/K1/TNNIndNuml/grounded" substationName="TIC
Kapransr 220 kB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="I1C Kapranst 220 kB/K1/TNNIndNum1/grounded"/>
<ConnectivityNode name="PTCP1" pathName="T1C Kapransi 220 kB/K1/TNNIndNum1/PTCP1"/>

<ConnectivityNode name="CBCP1" pathName="T1C Kapransi 220 kB/K1/TNNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
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