MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA

HaumenoBanune o6pa3oBaTeibHOI mporpaMMel: MHTe/UIEKTyalbHbIe CHCTEMbI 3aIIUThI, ABTOMATHKH H
ynpaBJeHHsl JHeprocucreMamMu

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpamma JHCUMILTHHBI
HAJIAJIKA U UCIIBITAHHUE MII YCTPOUCTB P3A
COOTBETCTBYHIOHIUX MAK 61850

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOI
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 yaca

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

JladopaTopHbie padoThI

2 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemectp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
JlaGopaTopHasi pabora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

2 cemectp - 0,3 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Heab ocBoeHusi aucuumIMHbI: u3ydeHue crangapra MOK 61850 um apXxuTeKTypbl MOCTPOCHUS

koMmriuiekca P3A B cootBercTBHM co ctangapTroM MOK 61860..

3agaun AMCHMIIINHBI

- - O3HAKOMJICHHE 00YUaIOMIMXCsI ¢ Pa3HOOOPAa3HBIMU BUAAMU aBTOMATHYECKUX YCTPOICTB
pesneiiHON 3aluThl M aBTOMAaTHKHU, TPEOOBAHUAMHU K HUM M OCHOBHBIMHU XapaKT€pPUCTUKAMU;;

- - 00yuenue paboThI ¢ JOKYMEHTAIIUEeH U KPUTUYECKOMY OLIEHUBAHMIO CYIECTBYIOIINX THUIIOB
aBTOMAaTHUYECKUX YCTPOMNCTB, IPOBEIECHUIO CPAaBHUTEIBHOIO aHAIM3a 3aLHUT PasHbIX GupM

MIPOU3BOAUTENEH;;

- - IPHOOPETEHNE HABBIKOB MPUHSTUSA U 0OOCHOBAHMS KOHKPETHBIX TEXHUUYECKUX PELICHUH NpH
MOCJIEIYIOIEM IIPOCKTUPOBAHUM CUCTEM PEIICHHOM 3allUTHL.;
- - YMEHUE aHAJIM3UPOBATh PA3JINYHbIC CXEMHO-PEKUMHBIE CUTYallMd B SHEPTOCUCTEME, JUIS
BbIOOpaA apaMeTPOB HACTPOUKH ycTpoiicTB P3A..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETEeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
PYKOBOIHTH pa3paboTKoOit
MHKPOTIPOLIECCOPHBIX
YCTPOMCTB peseitHon
3alIUThI

N -1nk-1 [Toka3siBaeT 3HaHue
MPUHLUIIOB JEHCTBUS
aJTOPUTMOB PEJICHOM 3alUThI
U UX MapaMeTpsl

3HATh:
- npuHIMNb! nocrpoenus JIBC s
ycrpoiicTB P3A;

- OCHOBBI M IIPUHIIMITBI TIOCTPOEHUS
KOMIUIEKCA peJIeHHOM 3alUThI.

YMETB!
- pa3zpalaTbIBaTh MPOEKTHI JIOTUKH JJIs
komiuiekca P3A TIC;;

- YUTATh JJEKTPUUECKUE CXEMBI;;

- QHAJIM3UPOBATh PE3YIbTATHI PAOOTHI
xoMmiiekca P3A .

- yutath cxemsl JIBC s ycrpoiicts P3A;
- -[1apaMeTPUPOBATH YCTPOUCTBA PEIEHHOMN
3aIUTBl U aBTOMATUKH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHATbHOW —00pa3oBaTelnbHON Iporpamme
WHTennekTyalbHble CUCTEMBI 3alIUThI, aBTOMAaTUKU U yIpaBlieHus 3Heprocuctemamu (aanee — OIIOIN),
HanpaBieHus: noarotoBku 13.04.02 DnexTposHepreTHka M 3JEKTPOTEXHUKA, YPOBEHb OOpa30BaHMS:
BbICIIEe 00pPAa30BaHUE - MarucTpaTypa.

TpC6OBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HATb JJICKTPHUYCCKHUEC LICITU ITOCTOAHHOTO U IIEPEMEHHOIO TOKOB
- 3HATb JJICKTPHUYCCKUC LICITU O,I[HO(I)EBHOFO u TpeX(I)aBHOI“O HUCIIOJTHCHU,

- 3HaTh MarHuTHBIC IICITN

- YMCTb IIPOBOAUTH U3MCPCHUS B SJICKTPUUCCKUX LCHAX ITOCTOAHHOTO U IICPEMCHHOI'O TOKOB
- YMCTb aHAJIM3UPOBATH PA3JIMYHBIC LECIIU ITOCTOAHHOTO U IEPEMEHHOT'O TOKOB;
- YMCTbh IIOJIy4aTh CXCMbI 3aMCILICHUA CJIOXKHBIX L[CHCﬁ

Pe3ynbrarhl 00yueHus, OJTy4EHHbIE IPYU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOM pabOTHI.







3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHOBBHI 12 2 4 4 - - - - - - 4 - CamocmoamensHoe usyuenue
npombinuieHHbIX JIBC meopemuueckozo mamepuana: N3ydenne
u cragaapra MOK MaTepuaia 1o teme "OCHOBBI IPOMBIIITICHHBIX
61850 JIBC u cranmapra MOK 61850"
11 OcHOBBHI 12 4 4 - - - - - - 4 - Iloozomogka k 1abopamopmnoit pabome:
npomsinuieHHbIX JIBC W3y4yenue marepuana, tabopatopHas paboTa
u ctannapra MOK Nel
61850 H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOG:
[2], 4-21
[3], 5-12
[4], 7-26
2 Bunst 10 2 4 - - - - - - 4 - Camocmoamenvroe usyuenue
KOH(UTYypalMOHHBIX meopemuyueckozo mamepuana: VI3ydaenue
taitmos MOK 61850. MaTepHaia 1o teme "Buabl
[IpuMeHeHne OT4EeTOB. KoH(puUrypanuoHHsix ¢ainoB MIK 61850.
Mopens ynpasiieHus IIpumenenue otueToB. Mozienb ynpaBieHuUs
M3K 61850 MDO3K 61850"

2.1 Buaer 10 2 4 - - - - - - 4 - Tloozomosxa Kk meKkywemy KOHmpo.iio:
KOH(HUTypaIIHOHHBIX IMoxroroBka k oHIaWH-TecTUpOBaHUIO Nel
¢aiinoB MOK 61850. Ilodzomogxa Kk 1adopamopnoit pabome:

[IpumeHeHne 0TYETOB. W3yyenne marepuaia, tabopaTopHas padoTa
Mogens ynpaBiaeHus Ne2
MDO3K 61850 H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[4], 57-71
3 Teoperndeckue 12 4 4 - - - - - - 4 - Camocmoamenvnoe uzyuenue

CBCACHUA O ITPOTOKOJIC

meopemuuecKoz2o mamepuaia. I/I3y11eHI/1e
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GOOSE. Hamanka

MaTepuana 1o teme "TeopeTnueckue cBeACHUSA

UH(POPMAIIUOHHOTO o nporokosnie GOOSE. Hanagka
oOMeHa JTaHHBIMH 1O nH(popManMoOHHOT0 0OMEHa JTaHHBIMH 110
npotokory GOOSE npotokory GOOSE"
3.1 Teoperndeckue 12 4 4 - - 4 - Ilodzomogexa k 1adopamopnoit pabome:
CBEICHUS O TIPOTOKOJIE Uzyuenne maTepuana, 1abopaTtopHas paboTa
GOOSE. Hamanxka Ne3
WHPOPMALNOHHOTO H3yuenue mamepuanog numepamypHsix
oOMeHa JaHHBIMH TIO UCHOYHUKOB:
nportokoiry GOOSE [4], 42-56
4 Hcnonp3oBanue 14 4 4 - - 6 - CamocmoamensHoe usyuenue
nportokona MOK meopemuueckozo mamepuana: 3ydenne
61850-9-2 Marepuaia o teMe "Hcnosabp3oBaHne
4.1 UcnonszoBanue 14 4 4 - - 6 - npotokosia MOK 61850-9-2"
nporokosna MOK Ilodz0moeKa K meKyuiemy KOHmpoJiio:
61850-9-2 [MoaroroBka k oHIaiH-TeCTUPOBaHUIO No2
Iloozomogka k 1abopamopmnoit pabome:
Uzyuenne maTepuana, 1abopatopHas paboTa
Ne4
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOE:
[4], 94-101
5 Bompocst 6 2 - - - 4 - CamocmosamensbHnoe usyuenue
npoekTupoBaHus P3A ¢ meopemuueckozo mamepuana: Nzyuenue
ncnonb3oBanueM MOK MaTepHaia 1o teme "Bompocsl
61850 npoektupoBanus P3A c ucnosnp3oBannem MOK
51 Bomnpocst 6 2 - - - 4 - 61850"
npoektupoBanus P3A ¢ Ilo020moeKa K meKyuiemy KOHmpoJiio:
ncnonb3oBanueM MOK ITonroToBka k oHJIaMH-TeCTUPOBaHMIO Ne3
61850 H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], 56-70
[3], 18-21
3auer ¢ OLUEHKOMI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 72.0 16 16 - 0.3 22 17.7
Hroro 3a cemecTp 72.0 16 16 - - - 0.3 39.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuiyanpHble KOHCYIbTAlMHU M0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosvt npomviunennvix JIBC u cmanoapma MOK 61850

1.1. OcnoBsl npombiniieHHbIX JIBC u cranmapra MOK 61850

O6mas undopmanus o kypce «MIK 61850». CocraB Kypca, OpraHu3allMOHHBIE MEPOIIPUSATHSI.
Beenenne B crangapt MOK 61850: IIpoTokomnsl cBA3uM B 3ieKTposHepreTuke, moaenb OSI u
pacripesielieHie MPOTOKOJIOB IO Pa3IUYHBIM YpPOBHsM, (pu3mueckue KaHajbl CBsi3U. OCHOBHBIC
JIOKYMEHTBI MEXKIYHApOJAHON AJIEKTPOTEXHUYECKON KOMHUCCHM W TriaBbl cranaapra MOK 61850.
CocraB u coxepxanue crangapra MOK 61850. Uudpactpykrypa cetu Ethernet. Ilpumenenue
IIPOTOKOJIOB PEe3epBUPOBAHUS MpHU MpoekTupoBanuu ceteil Ethernet cucrem peneitHoi 3amuThl U
aBTOMATHKH IH(POBBIX mojacTaHuui. OueHka WH(POPMAIMOHHON 3arpy3KH CETMEHTOB CETH
Ethernet ¢ o6Menom nanabpiMu 110 npoTokojiaM GOOSE u Sampled Values. Crioco0s!1 yripaBieHus
WH(OPMAIIMOHHBIMU TOTOKaMH JaHHBIX B ceTsx Ethernet. CepBHCH M MPOTOKOJBI IEpenadu
JAHHBIX, OIKCHIBAEMbIE CTaHAAPTOM. AOCTpaKTHBIE CEpBHCHI Iepelayd AaHHbIX. [IpoTokon
GOOSE. IIpotokon MMS. IIpoTokoin SV.

2. Buowi konduzypayuonnvix patiioe MOK 61850. [Ipumenenue omuemos. Mooenv ynpasienus

MOK 61850

2.1. Buas! kondpurypaunonusix gaitnos MOK 61850. [Ipumenenue otuetoB. Mozens
ynpasieHuss MOK 61850

Bunet  ¢aiinoB Ha sa3pike SCL u  moaxombl K KOH(QUIYpUPOBaHHIO — YCTPOMCTB.
CrannapruszoBannbie hopmatsl daitoB s oomena nadopmanueit (SSD, ICD, SCD, CID u ap.).
[Tpumepsr ¢GaiioB M UX coAepKaHMs. OITambl MPOIEAYypbl KOH(DUTYpUPOBaHUS YCTPOMCTB.
Nndpopmannonnass Mozaens ycrtpoiictBa U si3blk SCL. MHQopmaroHHass MoJenib yCTpOWCTBA.
Jlormueckue y3ibl U MoJieNb AaHHbIX. Habopel gqanubix. Kpatko o si3bike koHdurypuposanus SCL
(System Configuration Language). Mcionp3oBanue s3pika SCL 11 onrcanuss 00beKTHOW MOIET!
ycrpoiicTB. bydepusupyemsie u HeOyhepusupyemolie otdeTsl. HasHaueHne, OCHOBHBIE OTJIMYHS OT
Ipyrux mexaHusmoB nepepaud jnaHHbIXx MOK 61850. CtpykTypa M mapameTpsl yIpaBisIOIIMX
O6mokoB mepenaueil Oydepusupyembix/ HeOydepusupyeMbplx oT4eToB. JKypHallbl COOBITHH.
Hasznauenune. CTpykTypa W mapameTpbl YIPABISIIONIETO OJIOKa Tepenadeld KypHajloB COOBITHH.
Monens ynpasnenus (control model) cormacao MOK 61850 (direct control with normal security,
select before operate (SBO) with normal security, direct control with enhanced security, SBO with
enhanced security). Mozaenb ynpasieHHs IpylniiaMyd yCTaBOK M MOJIENb Nepeadn (aiioB COrylacHO
MDK 61850.

3. Teopemuueckue ceeoenus o npomoxone GOOSE. Haraoxka undopmauuonno2o obmena
oannvimu no npomoxonry GOOSE

3.1. Teopernueckue csenenus o nporokoie GOOSE. Hanaaka nHpopmaiioHHOro ooMeHa
naHHbIMU 110 TipoTokosry GOOSE

Texuuueckue ocodeHHOCTH nepenaun coobuienuit o nporokory GOOSE. Ctpykrypa Ethernet
kanpa coobmenus. CoctaB GOOSE coobmenus. KogupoBanune coobmenust mo BER. Pabora B
rpynmnax oCyHleCTBIISIETCS MO CAEAYIOUIEMY CLIEHAPUIO: 3HAKOMCTBO C HACTPOEYHBIM IPOTPaMMHBIM
obecneuenueM MII P3A; 3HakoMCTBO ¢ MH(OPMALMOHHBIMU MOJENSIMH YCTPOWCTB COTJIACHO
crangapty MOK 61850; xordurypupoBanue tepmunanoB Ha otipaBky GOOSE-coobuiennii u Ha
pueM COOOIIEHUH Jpyr OT Apyra; aHanmm3 Tpaduka mo cetu ¢ momompbio [1O Wireshark,
MOSICHEHHE MTapaMeTPOB COOOIIEHUH Ha MPAKTHUECKOM ITPUMEPE.

4. Henonvzosanue npomokona MOK 61850-9-2




4.1. Ucnonw3oBanue nporokosa MOK 61850-9-2

MDOK 61850-9-2 — cnermudukarus Light Edition. [lluaa mpomecca cormacao MOK 61850.
Crpyxkrypa kanpa cormacHo MOK 61850-9-2LE. Mudopmarnmonnas moaens coriaacno MOK 61850-
9-2LE. CuHxpoHM3aIUsl YCTPOWCTB COMNPSDKEHUS C IIWHOW Ipormecca mo BpemeHH. CTpykTypa
daitnoB SCL. IIpumepsl. O0G30p TEPBHYHOTO W BTOPUYHOTO OOOPYMOBAHUS C MOMICPIKKON
npotokosia MOK 61850-9-2/9-2LE. IIpumep nmapaMeTpupOBaHUS YCTPONCTB COMPSHKEHUS C IHHOM
nporecca/amynsaTopoB U ycrpoiicte P3A ¢ wunTepdeiicom MOK 61850-9-2LE. IIpaktudeckoe
3aHATHE N0 MapaMeTpUpOBaHuio ycTpoiicTB P3A ass paboThl Ha MIMHE Mpoliecca.

5. Bonpocwl npoexmuposanus P34 ¢ ucnoavsosarnuem MOK 61850

5.1. Bonpock! npoektupoBanust P3A ¢ ucnonszoBannem MOK 61850

[IpoextupoBanue cucteM P3A u ACYTII na ocnoBe npotokosa MOK 61850. IIpumep npoexra
komiuiekca P3A Ha ocHoBe cranmapra MOK 61850. Ca3p P3A u ACYTII ¢ ucnonb3oBanrem
nportokosa MOK 61850.

3.3. TeMbl NpaKTHUYECKUX 3aHATHH
HE MPEyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX padoT
1. ITporoxosnel cepurt MOK Ha noacranuuu.;
2. JIBC. OcHOBBI MapuIpyTH3alUH. ;
3. JIBC. OcnHoBsl kommyTanuu. Pabota 8 VLAN..

3.5 KoncyabTauuu

[ pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OGcyxnenue wmarepuanoB no keiicam paszaena "OcHoBbl mpoMblnieHHbIX JIBC u
crangapra MOK 61850"

2. OOcyxaeHne MaTepuaioB 1o Keiicam pasnena "Buisl koHQHUTypannoHHBIX ¢aitnos MOK
61850. [Ipumenenne otueroB. Monens ynpasnenus MOK 61850"

3. OOcyxaeHnue mMaTepuaioB Mo KekicaM paszzena "TeopeTHueckne CBEIEHUS O MPOTOKOJE
GOOSE. Hananka uapopMainoHHOro ooMeHa JaHHbIMU 110 potokoixy GOOSE"

4. OOcyxJeHue mMatepuanoB Mo keicam pasnena "HcnonszoBanue npotokoina MOK 61850-
9-2"

5. OOcyxneHue marepuasioB Mo Keicam paszzaena "Bompockl mnpoextupoBanus P3A ¢
ucnoius3oBanneM MOK 61850"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ar1aHuPOBAaHHBIE PE3YJIbTATHI

Howmep paznena

OreHouHOE CpE€ACTBO

Koapl JUCLUILIMHEI (B (THI ¥ HAUMEHOBAaHUE)
oOyueHus Mo TUCIUILINHE
WHJIUKaTOPOB COOTBETCTBUHM € 11.3.1)
(B COOTBETCTBUHU C pazjesioM 1) 1 ‘ > l 3 ‘ 4 ‘ 5
3HaTth:
OCHOBBI U TIPUHIIUIIBI IIOCTPOCHUS Jlaboparopuas pabota/3amura naboparopHoit pabotsr Ne 3.
KOMILJIEKCA PEJICHOM 3aIUThI [Iporokonsl cepun MOK Ha noacraHuuu
WJI-1nk-1 + + |+
Tectuposanue/Tect Ne3. JIBC. Ilporokoinsl cepun MOK Ha
MOJICTAaHIIUU
npuHIHIE moctpoerus JIBC ms Jlaboparopuas padota/3amura madoparopHoit pabotsr Ne 1.
ycrpoiicts P3A JIBC. OcnoBsl komMmyTanuu. Pabora B VLAN
I/I,Z[']-HK-I + + +
TectupoBanue/Tect Nel. JIBC. OCHOBBI KOMMYTAIIHH.
Pa6ora B VLAN
Ymersb:
-IIapaMeTpUpoOBaTh yCTPOIMCTBA V-1 + + TectupoBanue/Tect Ne3. JIBC. IIpotokomnsl cepun MOK Ha
peNeHO 3alUThl U aBTOMATHKHU e MOJICTAaHIIUU
yutaTh cxembl JIBC mis yctporicts P3A. V-1 + + JlaGopartopHnast pabota/3amura 1adbopatopHoit paboTsl Ne 1.
e JIBC. OcnoBsl koMMmyTanuu. Pabora B VLAN
aHAJIM3UPOBATh PE3YNbTaThl paObOTHI JlaboparopHnas pabota/3amura madoparopHoit padotsr Ne 3.
komIuiekca P3A. [Ipotokonsl cepun MOK Ha noacTaHuuU
I/II[-]_HK_]_ + + +
Tectuposanue/Tect Ne3. JIBC. IIpotoko:nst cepun MOK Ha
MOJICTAaHIIUU
YUTATh NIEKTPUUECKUE CXEMBI; N-1nk1 + + Tectuposanue/Tect Ne2. JIBC. OcHOBBI MapHIpyTH3aIUU
a3pabaThIBaTh MPOEKTHI JIOTHKU JIJIS JI i 0 2.
pasp p hit V-1 + + + + abopartopHas pabota/3amura 1aboparopHoil paboTsl Ne 2

komriuiekca P3A TIC;

JIBC. OcHOBBI MapmpyTH3auu
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. 3amuTa nadoparoproit padotel Ne 1. JIBC. OcHoBbl koMMyTaiuu. Pabora 8 VLAN
(JTaboparopnas paboTa)
2. 3ammra naboparopHoii padoTel Ne 2. JIBC. Ocnosl Mapmpytu3anuu (JlaboparopHas
pabora)
3. 3amuTa naboparopuoit padotsl Ne 3. [Iporokoinsl cepurt MOK Ha moacTaHuu
(JTaboparopnas pabota)

DPopma peanmzanuu: KomnerorepHoe 3aanue
1. Tect Nel. JIBC. OcHoBbl kommyTaruu. Pabota B VLAN (TectupoBanue)
2. Tect Ne2. JIBC. OcHossl Mapuipytusauuu (TectupoBanue)
3. Tect Ne3. JIBC. IIpotokomnsl cepun MOK na noacraniuu (TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE

3auem ¢ oyeuxoui (Cemecmp Ne2)
HToroBasi OIIEHKA BBICTABISICTCS C YUYETOM PE3yJIbTaTOB TEKYIIEH aTTECTAIMH M IMPOMEKYTOYHON
arTecranuu. Takke, Ha YCMOTPEHHUE TPEToaBaTesisi, BOSMOYKHO BBICTABJICHHE UTOTOBOM OI[CHKH TIO
KypCy PaBHOM CEMECTPOBOI COCTABIISIONICH, B CTy4ae, €CIIM OHAa COCTaBIISIeT HE MeHee 4 0aJlioB.

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIBI 10 TUCLMITIIMHE IPUBEACHBI B (DOHJIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Meronnyeckne yka3aHus IO TEXHUUECKOMY 00CTyXHBaHUIO JU(PepeHIMaIbHbIX 3alIUT C pele
cepuii PHT u JI3T-10. MV 34-70-038-83 / [Ipon3B. 00be/1. MO HAJIAIKE, COBEPIICHCTBOBAHUIO
TEXHOJIOTUH U HKCIUTyaTallu eKTpocTaHuuii u cetert "Coro3rexsHepro”. — Mocksa : Ciyx6a
nepeaoBoro onbita u uHPpopM. Corozrexsnepro, 1983. — 81 c.;

2. borycnasckuii, JI. b. OCHOBBI NOCTPOEHUS BBIUUCIUTEIBHBIX CETEN AJI1 aBTOMATU3UPOBAHHBIX
cuctem / JI. b. Borycnaeckuii, B. Y. [IpoxoknnoB. — M. : DHeproatomm3aar, 1990. — 253 ¢. — ISBN
5-283-01498-3: 1.20;

3. lllupunckuii, C. B. OCHOBBI CETEBBIX TEXHOJOTUMN. JIOKabHas BIYUCIUTENbHAS CeTh : KOHCIIEeKT
Jexuuii o Kypcy "HoBble HHPOpPMALIMOHHBIE TEXHOJIOTHH'" 110 HAIIPABIEHHIO "DIEKTPOTEXHUKA,
anekTpomexaHuka u anekrporexHonorun” / C. B. Hupunckuii, Mock. suepr. uH-t (MOU TVY). —
M. : Uzn-Bo MOU, 2001. — 24 c.;

4. CepreeB A. H.- "OcHOBBI JIOKaJIbHBIX KOMIIBIOTEPHBIX ceTeil", (2-e usa., crep.), U3narenbcTBo:
"Jlanp", Cankr-IletepOypr, 2020 - (184 c.)

https://e.lanbook.com/book/147339.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanionHas cuctema cemeicTna Linux.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za maunbix Scopus - http://www.scopus.com
6. HainonasibHasi 3JieKTPpOHHAsi oubmoTeKa - https://rusneb.ru/

7. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

8. ba3a nannsbix IEL uznareancrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

9. Dnexrponnas o6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

10. IopTaa oTKpHITHIX AaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

11. OTkpbITas ynuBepcuterckas nHgpopmannonHas cucrema «POCCHUSD» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenue
HAHMEHOBaHHe
Y4eOHble ayAUTOPHH IS J-107, Aynutopus CTOJ, CTYI, IWKad, MyIbTUMEANHHBINA
IIPOBEJCHUS JIEKIIMOHHBIX kadenpsl P3uAD IIPOEKTOP, PKpaH, JOCKa MapKepHas,
3aHATUH U TEKYILEro KYpHaJIbl, KHUTH, Y9€OHUKH, TIOCOOUS
KOHTPOJISI
VYyeOHble ayAUTOPUH IS I'-1018-1, CTYJ, IKa( 11 JOKYMEHTOB, KOMIIbIOTEPHAS
IIPOBEICHUSA Jlaboparopus CeThb ¢ BBIXOJOM B lIHTEpHET,
71a00paTOPHBIX 3aHATHH | ABTOMATUKHU Kadeapsl | MyJIbTUMEAUHHBIN TPOEKTOp, 000pyJ0BaHNE
P3uAD CIIELIMATM3UPOBAHHOE, KOMITBIOTEP

HepCOHaHLHLIﬁ, KOHOUIIUOHEP

VY4eOHble ayAUTOpUH IS

J-107, Aynutopus

CTOJI, CTYJI, KA, MyIbTUMEIUNHBINA

IIPOBEJICHUS kadenpsr P3nAD IIPOEKTOP, PKpaH, JOCKa MapKepHasl,
IIPOMEKYTOUYHON KypHAaJIbl, KHUTH, Y4eOHUKH, TOCOOMS
aTTecTaluu
ITomemenus ais J1-114, CTOJI, CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
caMmocTosiTenbHON paboThl | KoMibloTepHbIii Kitace HHTEepHeT, KOMIBIOTEP NEPCOHAIBHBIN
kadenpsl P3uAD
J1-105, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJOM B
KomnberoTepHsbIit Ki1acce HNuTtepHeT, nocka MapKkepHasi, KOMIIBIOTED
kadenpsl P3nAD IIEPCOHAJIBHBIN

ITomemenus s
KOHCYJIbTUPOBaHUsA

J-108, Kabuner
COTPY/AHUKOB Kag.
"P3uAD"

Kpeciio pabouee, CTOI, CTYJ, KOMIIbIOTEPHAsS
CETh C BBIXOJOM B MIHTEpHET, 10CKa
MapKepHasi, KOMIbIOTEP MEPCOHATbHBIN,
IIPUHTEP

H-106, Kabunet
COTPY/AHUKOB Kag.
"P3uAD"

Kpecio pabouee, CTOJ, CTYJ, mKad,
KOMIIBIOTEpHAsI CETh C BBIXOJOM B IHTEpHET,
KOMITBIOTEP NEPCOHATBHBIN

J1-103/1, ITomemienne

Kpecio pabouee, CTOJ, CTYJI, Kad s
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kag. "P3uAD"

JOKYMEHTOB, KOMITbIOTEpHAsI CETh C
BbIX0ZI0M B IHTEpHET, 10CKa MapKepHas,
KOMIIBIOTEP NMEePCOHATILHBIN, IPUHTED

J-210, [Tomemmenune
COTPYAHHUKOB
kadenper P3nAD

Kpecio pabouee, cToJ, Kad AJis
JIOKYMEHTOB, KOMITbIOTEPHASI CETh C
BBIXOJ0M B I/IHTepHeT, KOMIIBIOTCP

TIEPCOHAJIbHBIM, IPHUHTEP

J1-208, ITomemieHne

CTOJI, CTYJI, KOMIIBIOTEP [IEPCOHATBHBIN

kadeapsl P3uAD
J-211, Ilomemenue Kpeciio pabouee, CTOI, CTYI, mKad 1is
kadeapsl P3uAD JIOKYMEHTOB, KOMIIBIOTEP MEPCOHAIbHBIM,

IIPUHTED

r-1018-3, Pabouee

Kpecyo pabouee, CTyJ, mKad 1t

ITOMCIICHHE JIOKYMEHTOB, KOMIIBIOTEpHAs CETh C
COTPYJHUKOB BBIX0JIOM B IHTEpHET, KOMIIBIOTED
kadenpsl P3uAD IIEPCOHAIIBHBIN, KOHIUIIMOHED
IMomerienus mis J-103/2, Cxnan KOMIIBIOTEPHAs CETh C BBIXOJIOM B MIHTEpHET,
XpaHeHHus 000pyIOBaHUS kadenpsl P3uAD 000py0BaHKE CHELHATU3UPOBAHHOE

n yqe6H0ro HHBCHTAaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Hananka u ucneitanue MII yctpoiictB P3A cootBercTByromux MOK 61850

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 3amura maboparopHoit padotsl Ne 1. JIBC. OcHoBbl koMMyTaruu. Pabora B VLAN
(JIaboparopuas paboTta)

KM-2 Tect Nel. JIBC. OcnoBbl kommyTtanuu. Pabora B VLAN (TectupoBanue)

KM-3 3ammura naboparopnoit padotsl Ne 2. JIBC. OcHoBbl MapiipyTu3aiuu (Jlaboparopuas padota)

KM-4  Tect Ne2. JIBC. OcuoBsl mapmipytuzaiuu (TectupoBanue)

KM-5 3ammura naboparoproit padotsl Ne 3. IIpotokomnsl cepun MOK Ha nmoacraniuu (JIlaboparopras
pabora)

KM-6 Tecrt Ne3. JIBC. IIpotokomnst cepun MOK Ha nmoacranuu (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
paznena Henens 4 4 8 8 16 16
KM:
1 OcnoBebl npoMmeiuieHHbIx JIBC u ctangapra
MO3K 61850
Ocnosbl npomeinuieHHbIX JIBC u cranaapra
L1 MoK 61850 LT T
Bunel kondurypanuonssix dainos MOK
2 61850. IIpumenenne orueroB. Monens
ynpasiaeHuss MOK 61850
Bunp! koHdurypanmonssix gaitnos MOK
2.1 61850. [Ipumenenue otueroB. Monenb + + + + + +
ynpasiaeHust MOK 61850
Teopernueckue cBeJleHHs O MPOTOKOJIE
3 GOOSE. Hanaaka nHpOpMAIMOHHOTO 0OMeHa

JaHHbIMU 110 ipoTokosry GOOSE

Teoperndeckue cBeeHUs O MPOTOKOIIE
3.1 GOOSE. Hananka nHpopMalnoHHOro ooOMeHa + + + +
JaHHbIMU 110 poTokoiry GOOSE

4 Hcnonp3oBanue nporokora MOK 61850-9-2

4.1 Hcnoms3oBanue npotokoina MOK 61850-9-2 + + +

Bompocel npoextupoBanus P3A ¢
ucrnonb3zoBanneM MOK 61850

Bompocel npoextupoBanus P3A ¢

5.1 ucnoap3zosanrneM MOK 61850

Bec KM, %: | 20 | 20 10 | 20 10 | 20
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