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JIucr akTyaausanuu padoyeii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHUS MPOMBIIUICHHBIX MTPEIITPUSTHI

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM Toy Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKESHUS MPOMBIILICHHBIX MPEATPUITHN

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.B. EapraHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
[IpuoGperenue 3HaHUil U yMeHUN B o0nacTu (HYHKIIMOHUPOBAHMS U MPOEKTUPOBAHUS
U(PPOBBIX TOJCTAHIHH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

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

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YyIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Kommerenmun, chopMUpOBaHHBIE B pe3yibTaTe M3YYCHHs TUCIHUIUIMH OakalaBpuara
"Undopmaruka", "DIeKTpoIHEPreTUUECKHEe CUCTEMBI U ceTh", "DJIEKTPUUYECKHUE CTAHIMU U
noactaniuu", "Peneiinas 3amura 1 aBTOMaTU3aLM 3JIEKTPOIHEPIEeTUUECKUX cucTeM".

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBoeHus aucuMmuiMHbl (Monyis) «lludpoBas sieKTposHEepreTuka
oOyuyaromuiics 10JKeH 001a1aTh CAEAYIOIMMU KOMIIETEHIUSAMU:

Kon unaukaropa

Nuaukatop 10CTHKEHUST KOMIIETEHIUA

[IK-6 Cnocoben k

obecrnieueHrI0 TpeOyeMbIX MapaMeTpPOB pEKUMa U pa3MEIIEeHUs pe3epna,

IIPUHATHUIO ‘peHICHI/Iﬁ 110 JUCHICTYCPCKHUM 3asi1BKaM, OpraHu3allii 1 PYKOBOJACTBY OIICpaTHBHbBIMUA

I1K-6.1

IIpuHuMaeT pelleHus MO IUCIETYEPCKUM 3asBKaM O pealu3aluyd Mep I10
MOAJICPKAHUIO YaCTOThl, BEJIIMYMH IIEPETOKOB AKTUBHOM MOIIHOCTH,
TOKOBOM HAarpy3Ku JIMHMM W JOIYCTUMOIO YPOBHS HaIpsOKCHUSA B
JOMYCTUMOM JIHANa30HE ITyTEM OLEHKU TEKYLIEro W MPOrHO3UPYEMOTO
JIEKTPOIHEPTETUUECKUX PEKUMOB SHEPIrOCUCTEMBI U ONpEAEIsieT 00beM U
3¢ (HEeKTUBHOCTH COOTBETCTBYIOLIUX YIPABISAIOIIUX BO3IEHCTBUI

[1K-6.2

IIpyHMMaeT pemeHus o JUCIIETYEPCKUM 3asBKaM O Pa3pelICHUH BBIBOJA B
PEMOHT U BBOJa B pPabOTy AJIEKTPOYCTAaHOBOK M  IOJATOTOBKE
NIEKTPOIHEPIETUYECKOTO PpeXUMa Ha 3TO BpEMs, IO TNOJACPKAHMIO
MUHUMAaJIbHOIO HEOOXOJMMOI0 pe3epBa aKTUBHOW MOIIHOCTH U MECTa €ro
pasMelleHusT  IyTeM  OLEHKM  TEKYWEro W  IPOrHO3UPYEMOTO
ANEKTPOIHEPIETUYECKUX PEXKUMOB IHEPTOCUCTEMBI

[1K-6.3

Pa3pabatpiBaeT mporpaMmbl MEPEKITIOYCHNUN HA BBIBOJ B PEMOHT M BBOJI B
paboTy IWMHMIA DdJEKTporepeayn W OOOpYJAOBaHUS B COOTBETCTBHH C
JUCIIETYEPCKUMU 3asIBKAMU




4. CTpyKTypa, 00b€EM U colepkaHne TUCHUILINHBI (MOLYJIS)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI cocTaBisier 3 3adeTHbIX eawnauil 108 akan. wacos, B ToM

qyucie:
— KOHTaKTHas pabota — 37 akaJl. 4acoB:

— ayauTopHas — 36 akaj. 4acos;

— BHeayIuTopHas — 1 akaj1. 4acos;

— caMocCTosTeNbHas pabota — 71 akaj. 4acos;

— B (popmMe npaxTHuecKoii moarotoBku — 0 akasn. yac;

dopma arTecTaluuu - 3a4eT

AynutopHast = s
o | womrakTHAs pabora E = dopMma TeKyILEro
=
Pasnen/ tema % (B axaz. Hacax) E;’ [y Bun . KOHTPOIIA Koxn
< & ©| CaMOCTOSITENIFHOM | ycIIeBaeMOCTH U
JACIATUTAHBL 5 [ . | KOMIIETeHIUH
@) g £ paboThI HPOMEXKYTOYHOI
Tex. 1ab. | mpaKT. R aTTeCTalH
3aH. 3aH. | QO &
1. Teopernueckuii paszen
1;/11(,10 T)Zifﬂu“;o E:;EH;? CamocrosTenpHOe IK-6.1
op A LU 2 4 H3yUCHHE DKcIpecc-onpoc. I1K-6.2
OObekTHas MOJIETb
. crangapra MOK. [K-6.3
i (POBOH IMOCTAHIINH.
1.2 ApxuTtekrypa CamocrosTenbHOe IK-6.1
MOCTPOCHHUSI udpoBoit 2 4 U3ydeHne DKcnpecc-ompoc. IIK-6.2
TI0JICTaHIIHH. cragaapra MOK. I1K-6.3
13 TpoTokos HepeIatn CamocrosTenpHOe IK-6.1
:dHHMI:( peA 2 4 H3ydeHne DKcnpecc-ompoc. IIK-6.2
A ’ crangapra MOK. I1K-6.3
14 CHHEXDOHM3AILIS CamocrosTenbHOe IK-6.1
B' - P . 2 4 U3yYEHUE DKCIIpecc-0Ipoc. IK-6.2
P ) crangapra MOK. IK-6.3
CamocrosTenpHOe IK-6.1
15 S3pIK onucanus| 1 6.2
D ——e 2 4 HU3y4YECHHE DKcrpecc-onpoc. [1K-6.
' cranmapta MOK. I1K-6.3
16 Komuryprposaime CamocrosTenpHOe [K-6.1
;/1 (bpoBoii 10 C};I;Hp - 2 4 U3y4eHHe Dkcnpecc-onpoc. ITK-6.2
PP AACTAHIIH. crangapra MOK. IK-6.3
CamocrosTenpHOe [K-6.1
1.7  Kubepbe3onmacHOCTb MK-6.2
HOPOBBIX MOACTAHII 2 4 U3y4eHue DKcnpecc-omnpoc. -6.
H ’ crangapra MOK. I1K-6.3
1.8 IlenTpammsoBanHoe CamocrosTenbHOE IK-6.1
(GYHKIMOHUPOBAHHE 2 4 U3ydeHne DKcnpecc-ompoc. IIK-6.2
IU(POBBIX MOJCTAHIUH. cranaapta MOK. ITK-6.3
1.9 Bompocst CaMocTosATENEHOE IK-6.1
TECTUPOBAHMsl YCTPOICTB U 2 4 n3ydeHue Oxkcmpecc-omnpoc. IK-6.2
ux TIPOBEPKH Ha crangapra MOK. I1K-6.3
Uroro no pazaeny 18 36
2. [TpakTuueckuii pasuen
2.1 Ommcanue >JIeMEHTOB IK-6.1
Brinosnenue 3amura
SIICKTPHACCKUX — CXCM B 1 4 10 |uHIMBHMAYaIBHOrO | MHAWBHUIYAILHOTO IIK-6.2
TepMHUHAX JIOTMYECKUX Y Y ITK-6.3
V31108, 3aaHus. 3aaHus.




2.2 Pazpabotka onucaHui Brinonnenue 3ammra I1K-6.1
JIOTUYECKHX  Yy3J0B  Ha 4 10 | MHAWBUIYANBHOTO | WHIUBHAYAJIHHOTO I1K-6.2
si3pike SCL. 3aJaHHS. 3a1aHus. I1K-6.3
2.3 Paspadorka SCL-aiina Brinonnenne 3amura IK-6.1
MIpUCOEMHEHHST 1I(POBOI 10 15 | uHAMBUAYaTBHOTO | MHIMBHYaJIBHOTO ITK-6.2
MOJICTaHIMH. 3aJjaHHUs. 3aaHHUs. I1K-6.3
HUroro no pazaeny 18 35

ITK-6.1
Uroro 3a cemectp 18 18 71 3a4éT I1K-6.2

I1K-6.3

I1K-6.1
HToro no AucIyIinHe 18 18 71 3a4er IIK-6.2

IK-6.3




5 O0pa3oBartejibHbIE TEXHOJIOTHH

Jiia  peanu3zanuu  NPEeAYyCMOTPEHHBIX BHUIOB Y4eOHOHl paboThl B KauyecTBe
00pa30BaTeNbHBIX TEXHOJIOTHIA B MPenojaBaHuu aucuuruinabl «L{udposas snekrposnepreTukar
UCIOJIB3YIOTCS TPAAULIMOHHAS U MOAYIbHO-KOMIIETEHTHOCTHAS TEXHOIOTHH.

[lepenaya HEOOXOMUMBIX TEOPETUYECKUX 3HAHUH U (OPMUPOBAHHME OCHOBHBIX
npencraBieHuil mo kypcy «ludpoBas snekTposHepreTukay MPOUCXOAUT C HCIOIb30BAHUEM
MYJIbTUMEIUIHOTO 000PY10BAHUS.

[Ipu npoBeneHUN MPAKTHUECKUX 3aHATUN UCMOJIB3YIOTCS paboTa B KOMaHJIE U METOJbI
IT.

CamocrosiTenbHasi paboTa CTUMYJIUPYET CTYJEHTOB B IIPOIECCE BBHINOTHEHUS
WHJUBUTYAJIbHBIX 3aaHH, TPH MOATOTOBKE K HTOTOBOM aTTECTAIUH.

6 YueOHO-MeTOIMYeCKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4aroIuXcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

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

a) OcHoBHas1 IMTEpaTypa:

1. Bapronomeii, I1. Y. DnekrposHeprernka: mHOOPMAIIMOHHOE O0ECIIEYEHUE CHUCTEM
yIpasieHus : yaeOHoe nmocooue s By3oB / I1. W. bapronomeit, B. A. TaiunuH ; oA HaAy4HOM
penakmueit A. A. CyBopoBa. — Mocksa : M3natensctBo HOpaiit, 2020. — 109 c. — (Bricuiee
obpasoBanue). — ISBN 978-5-534-10914-6. — Tekcr : anektponssiii // IBC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/453346 (nara obparenus: 04.03.2025).

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Benoyc, A. U. Kubep6e3onacHOCTh 00bEKTOB TOIIMBHO-?HEPTE€TUYECKOTO KOMILIEKCA.
Konremnmumu, MeTonsl U cpeacTBa obecrieueHus | mpaktuueckoe mocodbue / A. U. Benoyc. -
Mocksa ; Bonorna : Uadpa-Umxkenepus, 2020. - 644 c. - ISBN 978-5-9729-0512-6. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1167734 (mata oOpareHus:
04.03.2025). — Pexxum gocTyma: 1o MoAnucKe.

2. JlwoOGapckuit, 0. . HHTemiekTyanbHbIE SJIEKTPUYECKHE CETHU: KOMIIbIOTEpHAs
HOJJIepKKa JIUCTIETYEPCKUX perieHuid : ydeOHoe mocobue / FO.A. JlwobGapckwmii, A.1O.
XpennnkoB. — MockBa | MH®DOPA-M, 2021. — 160 c. — (Bsicuiee obOpazoBanue:
Maructparypa). — DOI 10.12737/1134516. - ISBN 978-5-16-016395-6. - TeKCT : 371€KTPOHHBIA.
- URL: https://znanium.com/catalog/product/1134516 (nata oopamenus: 04.03.2025). — Pexxum
JIOCTYTIA: IO TIOJITTHCKE.

3. lHHOBaIIMOHHOE Pa3BUTHE DIEKTPOIHEPTETUKU HAa OCHOBE TexHoioruit Smart Grid :
yueOHoe mocobue / coctaButens H. B. CaBuna. — brnarosemenck : AmI'Y, 2014, — 136 ¢. —
Tekcr : onekrponsbnii // JlaHb : dyekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/156465 (nara obOpamienus: 04.03.2025). — Pexum moctyma: s
aBTOPH3. MOJIb30BATEIIEH.

B) MeTonuyeckue ykazaHus:
IIpencraBieHsl B IpUI0KEHUH 3

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

HaunmenoBanue o
o Ne morosopa Cpok neiicTBUs JTULEH3UU
. CBOOOJHO pAacCIpPOCTPAHAEMOE
1Zip A pactipoctp 0OeCcCpovYHO
I10
Epayaep Mozilla |cBoGomHO pacmpocTpaHseMoe SeccpouHo
Firefox I10
. CBOOOJHO pAaCIPOCTPAHAEMOE
Linux Calculate o A pactipoctp 6eccpodHo

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX umbopMaunonﬂue CIIPaAaBOYHbIC CUCTEMBI

Hassanue xypca CchIIKa
DnexTpoHHas 0a3a MepuoIUYeCKuX m3naHui East
View Information Services, OO0 «1IBUC»

Hamuonansnas I/IHQ)OpMaHHOHHO-aHaHI/ITI/I‘IeCKaH

https://dlib.eastview.com/

cucrema — Poccuiickuii  unaexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PHHIL)

denepanbHOE  TOCYIapCTBEHHOE  OFODKETHOE

YUPEKIACHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/

IIPOMBIIIIJIEHHON COOCTBEHHOCTHY
Poccuiickass ~ T'ocymapctBenHass — OubimoTteka. [https://www.rsl.ru/ru/4readers/catalogues
Karanoru /
JVICKTPOHHbIC pecypeht Oubmmotexn MITY mM. 1. /host megaprolib.net/MPO109/Web
I'.1. HocoRra
Nudopmanmonnas cucrema - baHk JaHHBIX yrpo3
oe3onacHocTy nHGopMmamuu DCTOK Poccun

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

https://bdu.fstec.ru/

MartepuaabHO-TeXHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAET:

1. VYueOHble ayauTopuu IS TPOBEACHUS MPAKTUYECKUX 3aHSATHH, TPYIMOBBIX U
WHIMBUIYAIBHBIX KOHCYJIBTAIlUH, TEKYIIET0 KOHTPOJS U MPOMEKYTOYHON aTTeCTalllu - JJOCKa,
MYyJTBTUMEIUMHBIN TPOEKTOP, IKPaH.

2. TlomemieHus [UIsi CaMOCTOSITENIBHON pabOThl 00ydYalomuXcs - IEepPCOHATbHBIC
kommbioTepsl ¢ maketom MSOffice, Beixomom B MHTEpHET W C IOCTYIOM B 3JEKTPOHHYIO
nH(pOPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

3. Ilomemenue s XpaHeHUS U TNPOPHUIAKTUYECKOTO OOCIYXUBAHHS Yy4eOHOTO
000pyIOBaHUS - CTEJUIAXKHU, CEU(BI A1 XpaHEHUS y4eOHOTO 000PYI0BaHHS.


https://dlib.eastview.com/
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/

MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aAOINXCSI

AynutopHas caMOCTOATelIbHasi paboTa CTYIEHTOB Ha MPAKTHUUECKUX 3aHATUAX
OCYIIECTBIISIETCA TMOJI KOHTPOJEM IIpPEenojaBareiis B BHJE BBINOJHEHUS 3aJaHUN, KOTOpPbHIE
oTpezieNisieT NpernoiaBareib s CTyACHTA.

BreayauropHasi camocTosiTeNbHasE paboTa CTYIEHTOB OCYIIECTBIISICTCS B BUIC YTCHUS U
npopabOTKKM KOHCIEKTOB, JIMTEPATypbl M JIIEKTPOHHBIX O0pa30BaTENIbHBIX PECYpCOB C
HEO0OXOAMMBIMHU KOHCYJIbTALUSIMU MPENogaBaTes.

TemaTuka HHIAUBUAYAJBHBIX IPAKTUYCCKHUX 3aJaHMi:

NunuBunyanbHoe 3ananue Nel
Ornucanue 5J€MEHTOB AJIEKTPUUYECKUX CXEM B TEPMHHAX JIOTHYECKUX Y3JIOB.

NuauBunyanbHoe 3ananue No2
Pa3paboTtka onucanuii soruueckux y3ioB Ha si3bike SCL.

NuauBuayanbHoe 3aganue Ne3
Pa3paborka SCL-(aiina npucoenuHeHus HUPPOBOM MOACTAHIUH.



MNPUJIOKEHHE 2
(o0s3aTenbHOE)

OueHoYHBbIE CPeICTBA /115 IPOBeIeHNUsI IPOMEKYTOUHOI aTTecTaluu

a) [linanupyemble pe3yjbTaThl 00yUYeHHs U OllEHOYHbIE CPEACTBA ISl POBEACHUS MPOMEKYTOUYHON ATTeCTAUM:

Kon WHaukaTop AOCTHKEHNS KOMIIETEHIIUU OneHouHble CpeaCcTBa
MHJMKaTOpa
IIK-5: Cnnoco0eH ynpaBJsiTb pe:KUMOM Pad0Thl 3HEPIroCHCTEMbI, 3JIEKTPHYECKOM CETH, CHCTEMbI 3JIEKTPOCHA0KEH U
ITK-6.1 Ilepeuensv 6onpocos K 3auemy
[IpyHuMaer pemieHuss MO  JUCHETYEPCKUM  3asiBKaM O 1. 3apaun 06beKTHON MoIenH HU(POBON MOICTAHITHH.
peanu3anMu Mep I0 NOAJACPKAHUIO YacCTOThI, BEIUYUH 2. Uepapxus ctpykrypsl 00bexTHON Moaenu LITIC.
MEPETOKOB aKTUBHOM MOIIHOCTH, TOKOBOIM HAarpy3KH JHHUHA U 3. Anpecanus k oobekTam gaHubix LIIC.
JIONYCTUMOI'O YPOBHSI HAaIlPSDKEHUS B JONYCTHUMOM JIMANla30He 4. KoHuenmust apXuTeKTypbl HU(POBOM MOICTAHIIUH.
yTeM OLICHKHU TEKYILEro u MIPOTHO3HPYEMOTO 5. McTouHnKy U3MepUTEIbHON U IUCKPETHON HH(OpMaIUK.
ANEKTPOIHEPIeTUYECKUX  PEKUMOB  DHEPrOCUCTEMBI U 6. ApXUTEKTypa MOCTPOCHHUS IIUPPOBBIX MOICTAHIINI
ompenenser o0beM M 3()(PEKTUBHOCTH COOTBETCTBYIOIIUX 7. DneMeHThl KOMMYHHUKAIIHOHHON CETH U aJjpecalysl.
YIPaBIISIOIUX BO3AEHCTBHUI
I1K-6.2 Ilepeuens éonpocos K 3aueny
1. OOuue TomosOruy NOCTpOeHMs HU(POBOI CETH.
[IpuanMaeT pemieHWss IO JUCHETYEPCKAM  3asBKaM O | 2. TOmMoJOTHH MOCTPOSHHUS IIMHBI MPOIecca.
paspelieHnd BbIBOJa B PEMOHT W BBoja B pabotry | 3. Tomosoruu nocTpoeHus MUHbI CTAHIUH.
JNEKTPOYCTAaHOBOK M IOJIOTOBKE 3JIEKTpodHepreruyeckoro | 4. TexHomoruu ontuMuzanuu Tpaduka B CETH.
pekuMa Ha 3TO BpeMs, MO0 TMOAJIEPKaHWI0 MHUHUMAaJIbHOrO | 5. Tumbl cooOIIeHi, nepeaaBaeMbIX Ha OCTAHIIUH.
HEOOXOJMMOTO pe3epBa aKTUBHOW MOIMHOCTH H Mecta ero | 6. [Iporoxon Sampled Values.
pasMelleHnst MyTeM OLEHKM TeKyliero u mnporuosupyemoro | 7. IIporoxon GOOSE.
BIIEKTPOIHEPTETHUECKUX PEKUMOB SHEPTOCUCTEMBI 8. IIporoxom MMS.
9. OueHka 3arpy3ku KOMMYHUKAI[HOHHOMN CETH.
I1K-6.3 . Ilepeuens éonpocos K 3auemy
PazpabaTbiBaeT mporpamMmsl MEPEKIIOYCHUN Ha BBIBOJ B PEMOHT
¥ BBOJ B paboOTy JIMHHUK JJIEKTpOIiepeaadn U 0OOpyIOBaHUS B L. Cnocober cunxponm3aiy BpeMerH,
COOTBETCTBHUU C JUCIETUEPCKUMHU 3asIBKAMU 2. Curaan 1 PPS.
3. IIporokon IRIG-B.
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0) Ilopsinok nmpoBeneHNst NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OLICHUBAHUS:

[Ipomexxyrounass arrectaums mo aucuuiuinHe «LludpoBas smeKTpO’IHEPTrEeTHKA»
IpOBOIUTCA B (hopMe 3aueTa.

3aueT 1O [AaHHOM JAMCLMIIMHE IHPOBOJAUTCS B BHJAE cOOECEOBaHUS B paMKax
TEOPETUYECKUX BOIIPOCOB, BBIHOCUMBIX Ha 3a4eT, U BBIIOJIHEHUS PAKTUUYECKUX 3aJaHHH.

IToxa3aTen U KPpUTEPHH OLICHNBAHUS 3a4eTa:

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

- OLIEHKA «3a4YTEHO0» CTaBUTCS B ClIyyae OBJIAZICHUs CTYIEHTOM BCEro o0beMa y4eOHOro
MaTepuana, aKTHUBHOW paOOThl Ha 3aHATUSAX, BBIIOJIHEHUS W YCIELIIHOW COaud BCEX
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 mexnynapogHoro cranaapta IEC 61850 HeoOXoauMo HaWTH JOTHYECKHE
Y3J1b1, OTIMCHIBAIOIINE FJIEMEHTHI CXEM AJIEKTPUUECKUX COCAMHEHUH MOACTaHIIUHU (B OCHOBHOM 3TO
MEePBUYHOEC OOOPYJOBAaHHE M HM3MEPHUTEIBHBIC YCTPONCTBA), a HMMEHHO: TpaHC(OpMaTOpHI,
kommyTanurornoe obopynosanue, TT u TH, OITH u ap. CamocTosTenbHas paboTa co CTaHIapTOM
no3BoUT Bam camum mopabortats ¢ nuteparypoil. HeoO0xoqumMo COOTHECTH KaXKblil JIEMEHT
CXEMBbI B BBIJICJICHHOW I[BETOM 30HE C JIOTUUECKUM Y3JI0M. HanmmeHOBaHUE JIOTHYECKUX Y3JIOB
yoOHee BCEro pacmojarath psjioM € 3JEMEHTOM 3JIEKTPUUECKON CXeMbl 1 HAHOCUTH Ha TOT K€

PHUCYHOK.
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HNuauBuayanbHoe 3a1aHue Ne2
Pa3pa6oTka onucaHuii Joruvyeckux y3,0B Ha sibike SCL.



3ananue: nornyeckuii y3en PTOC. CpabaTpiBaHue 3auThl / HEUTpaib.
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 3aIUTHI >
<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

Pa3zpa6orka SCL-¢aiina npucoennnenus uupoBoii NoACTAHINH.
3anaunue: T2E — ocHOBHA 3a1UTa

Pacmmmdposka HazBanug SSD-daiina

T2E — tpexoOMoTOuHBII TpaHchopmarop (Tum 2), Beicmee Hanpspkerne 220 kB

IToxcTanims

[1C «Kaptansl 220 kB»

TGDMI/IHaJ'I 3alIMThl 1 aBTOMAaTHUKHU

OKPA 111952607 041
OcHoBHas 3amuTa — 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 Kapransl 220 kB" desc="HaumeHoBaHHE 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 Kapransr 220 kB/EL/TVNIndNum1/PTCP1" substationName="TIC Kaprassr 220 kB"
voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="PTCP1"/>
<NeutralPoint connectivityNode="TIC Kapraner 220 kB/EL/NTIndNum1/PNCP1" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
</TransformerWinding>
<TransformerWinding name="Winding2" type="PTW">
<Terminal connectivityNode="TIC Kaprasst 220 kB/H1/TSNIndNum1/PTCP1" substationName="TIC Kapraiusr 220 kB"
voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="PTCP1"/>
</TransformerWinding>
<TransformerWinding name="Winding3" type="PTW">
<Terminal connectivityNode="TIC Kapraser 220 kB/KL/TNNIndNum1/PTCP1" substationName="TIC Kaprans1 220 kB"
voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
</TransformerWinding>
</PowerTransformer>
<VoltageLevel name="E1">
<Voltage multiplier="k" unit="Vv">220</Voltage>
<Bay name="NTIndNum1" desc="Heiirpanas T IndNum1.">
<ConductingEquipment name="FV1_NTIndNum1" type="SAR" desc="Orpanu4utens nepeHanpsuKeHui'">

<Terminal connectivityNode="TIC Kapransl 220 kB/EL/NTIndNum1/PNCP1" substationName="TIC Kaprabi
220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
<Terminal connectivityNode="TIC Kaptansr 220 kB/EL/NTIndNumZ1/grounded” substationName="TIC KapTasb
220 xkB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="ESW1_NTIndNum1" type="DIS" desc="3a3emiurens">
<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 Kapraasr 220 kB/E1/NTIndNum1/PNCP1" substationName="TIC KapraisI
220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/E1/NTIndNum2/grounded" substationName="TIC KaprabI
220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/EL/NTIndNum1/grounded"/>
<ConnectivityNode name="PNCP1" pathName="TIC Kaprassr 220 kB/E1/NTIndNum1/PNCP1"/>

</Bay>
<Bay name="TVNIndNum1" desc="TIpucoenunenue Boicuiee Hanpspkenue T INdNum1 220 xB.">
<ConductingEquipment name="TA1_TVNIndNum1" type="CTR" desc="Tpanchopmarop Toka">

<Terminal connectivityNode="TIC Kapraisr 220 xB/EL/TVNINdNum1/PTCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kapranst 220 kB/E1/TVNIndNum1/L1" substationName="TIC Kapransi 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="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="TA1N_TVNIndNuml1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="TA2_TVNIndNum1" type="CTR" desc="TpanchopmaTop Toka">



<Terminal connectivityNode="TIC Kapransr 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 Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<SubEquipment name="TA2A_TVNIndNum1" phase="A">
<LNode iedName="None" ldInst="MEASUREMENT" prefix="TVNIndNum1_TA2" InClass="TCTR" InInst="1" />
</SubEquipment>
<SubEquipment name="TA2B_TVNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNuml1_TA2" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA2C_TVNIndNum1" phase="C">
<LNode iedName="None" ldInst="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="OrpanuuuTesb rnepeHanpsHKeHui' >

<Terminal connectivityNode="TIC Kapransr 220 kB/EL/TVNIndNumZ1/L2" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="TIC Kapransi 220 kB/E1/TVNIndNum1/grounded" substationName="TIC Kaprasr
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="ESW1_TVNIndNum1" type="DIS" desc="3azemnurens">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_ESW1" InClass="CSWI"
Inlnst="1"/>
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_ESW1" InClass="CILO"
Inlnst="1"/>
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 ESW1" InClass="XSWI"
Inlnst="1"/>



<Terminal connectivityNode="TIC Kapransr 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="Pa3benunuremns">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 DSW1" InClass="CSWI"

Inlnst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_DSW1" InClass="CILO"
Inlnst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNuml1 DSW1" InClass="XSWI"
Inlnst="1"/>

<Terminal connectivityNode="TIC Kapranst 220 kB/E1/TVNIndNum1/L2" substationName="TIC Kapranst 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="TIC Kaptasusr 220 kB/EL/TVNINdNum1/CBCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="CBCP1"/>
</ConductingEquipment>
<ConductingEquipment name="ESW2_TVNIndNum1" type="DIS" desc="3a3emnurens">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1l ESW2" InClass="CSWI"

Inlnst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_ESW2" InClass="CILO"
Ininst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNuml _ESW2" InClass="XSWI"
Ininst="1"/>

<Terminal connectivityNode="TIC Kaptansr 220 kB/E1/TVNIndNum1/CBCP1" substationName="TIC Kaprasbi
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapransi 220 kB/E1/TVNIndNum1/grounded" substationName="TIC KaprasI
220 xkB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/EL/TVNIndNum1/grounded"/>

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



<ConnectivityNode name="L1" pathName="TIC Kapramnsr 220 kB/EL/TVNIndNum1/L1"/>
<ConnectivityNode name="L2" pathName="TIC Kapranst 220 kB/E1/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="IIpucoennnenue cpeauee Hanpspkenue T IndNuml 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 Kaprasisr 220 kB/H1/TSNIndNumZ1/L1" substationName="TIC KapTasnst 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="Tpauncdopmarop Toka">
<Terminal connectivityNode="TIC Kapranst 220 kB/H1/TSNIndNum1/L1" substationName="TIC Kapramnsr 220
kB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="L1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/HL/TSNIndNum1/CBCP1" substationName="TIC Kaprabt
220 xkB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="CBCP1"/>



<SubEquipment name="TA2A_TSNIndNum1" phase="A">
<LNode iedName="None" ldInst="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" ldInst="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="OrpaHn4uTenb nepeHanpsuKeHui' >

<Terminal connectivityNode="TIC Kapramnsr 220 kB/HL/TSNIndNum1/CBCP1" substationName="TIC KaprabI
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/H1/TSNIndNum1/grounded" substationName="TIC KapTasb1
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/H1/TSNIndNumZ1/grounded"/>

<ConnectivityNode name="PTCP1" pathName="TIC Kapranst 220 kB/H1/TSNIndNum1/PTCP1"/>
<ConnectivityNode name="L1" pathName="TIC Kapranst 220 kB/H1/TSNIndNum1/L1"/>
<ConnectivityNode name="CBCP1" pathName="TIC Kapransi 220 kB/H1/TSNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
<VoltageLevel name="K1">
<Voltage multiplier="k" unit="Vv">10</Voltage>
<Bay name="TNNIndNum1" desc="TIpucoenunenue nusuee HanpspkeHre T IndNum1 10 kB.">
<ConductingEquipment name="SHT1_TNNIndNum1" type="ESHT" desc="3akopoTtka">



<Terminal connectivityNode="TIC Kapramnsr 220 kB/K1/TNNIndNum1/PTCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kapransl 220 kB/K1/TNNIndNum1/CBCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
</ConductingEquipment>
<ConductingEquipment name="FV1_TNNIndNum1" type="SAR" desc="OrpanuuuTeib nepeHanpsHKeHui' >

<Terminal connectivityNode="TIC Kapranst 220 kB/K1/TNNIndNum1/CBCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapranst 220 &B/K1/TNNIndNumZl/grounded” substationName="TIC
Kapransr 220 kB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/K1/TNNIndNumZ1/grounded"/>
<ConnectivityNode name="PTCP1" pathName="TIC Kapranst 220 kB/K1/TNNIndNum1/PTCP1"/>

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