MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: Peneiinas 3amura ¥ aBTOMATH3alMs IJEKTPOIHEPTETUIECCKUX

CUCTEM

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MarucTrparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
KOMIIBIOTEPHBIE, CETEBBIE © UHOOPMAIIMOHHBIE

TEXHOJIOI'NA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.04.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JladopaTopHbie padoThI

1 cemectp - 16 yacos;

Kouncynbranuu

1 cemectp - 18 yacos;

CamocTrosiTesibHasi padoTa

1 cemectp - 145,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

1 cemectp - 4 yaca;

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ammTa KypcoBOro MpoeKTa
IK3aMeH

1 cemectp - 0,8 yaca;
1 cemectp - 0 yacos;
Bcero - (0,8 yaca
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

& ’ Bnageneyu BonowwH A.A.
[IpenomaBaTelib * Mol ¢ NaerTbnratop Ra915003b-VoloshinAA-408ebd7 3 A.A. Bojsomma
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H.H
V) pagoBaTeHLHOH Bnageney, ApumnweBckmi 4.1, o
HpOFpaMMBI WaeHTudHKaTop RelaOcOff-ArtsishevskyYL-fdaflcc ApLII/IIJ_IeBCKI/II/I
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
o Ceefenua o Bragensue L3N M3aKn
3aBenyromun 5 LY e Bonowmn AA.
BBIITYCKaIoMeH kadeapoi - Mot ¢ Waerngmratop | RA915003b-VoloshinAA-408ebd7 3 A.A. Bosmomun




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
egb ocBOEHUS MUCHUILIMHBI: V3ydyeHHe KOMMYHUKAIIMOHHBIX CETE€W W CHUCTEM MOJCTaHIUM,
UCTIONIE3YEMBIX TPHU Pa3padOTKe, UCCICTOBAHUH U YKCIUTyaTaI[MH PEICHHOMN 3aIIUTh U aBTOMATHKHU

3agaun AMCHMIIINHBI

- — U3Y4YCHHUE OCHOBHBIX KOMMYHUKAIIMOHHBIX CUCTEM U CETEU ITOACTAHIIUM;;
- — U3y4YEHUE PA3HBIX JTAIOB KU3HHU KOMIUIEKCA PEJICHHON 3aIlMThl U aBTOMATUKU TOJCTAHIINN;;
- — IPHOOpETEHNE MPAKTHUECKUX HABBIKOB IPOCKTUPOBAHUS KOMMYHUKALIMOHHBIX CETEH

MTOJCTAHIINH;;

- — U3YUYCHHEC OCHOBHBLIX ITPOTOKOJIOB II€PCaAAYN NAHHBIX, IPUMCHAIOMUXCA IJIA 3a/la4 KOMILJICKCAa
pCHCﬁHOﬁ 3allIMTBI 1 aBTOMAaTUKH IIOACTAHIIUH..

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

ITK-1 Cnocoben BecTu
pa3paboTKy
ABTOMATHYECKUX CHCTEM B
AJIEKTPOIHEPTECTUKE

N /1-2nk-1 [Ipumenser
CHEeIHATH3UPOBAHHOE
pOrpaMMHOE 00ecTICueHHE

3HATh:
- — COCTaB M Ha3HauYeHUeE pas3zaenoB *.icd u
* cid aiinos;;

- — mpaBuia pa3paboTKu KOHGUTYypaluii
MII tepmunanos P3A no crangapry MOK
61850;;

- — Ha3HaveHus (aiioB Tuna *.icd, *.cid,
*,ssd, *.scd;;

- — HHQOPMAITMOHHYIO MOJISJIb CTaHAapTa
MDK 61850;;

- — THIT COOOIICHUN, UCTIOIB3YIOIIMXCS IS
nepenavyy JaHHBIX Ha MOJICTAHIUH;.

YMETh:

- — pabotath ¢ mporpammoirt Wireshark mmst
MOHHUTOPHHTA CETEBOrO TpaduKa;;

- — IPUMEHSTh CUCTEMHBIE
KOH(UTrypaTopsl i co3nanus *.cid
¢aiina MII Tepmunana P3A;;

- — IPUHUMATh MAKEThl JAHHBIX MPU
oMoty nporpammsl Wireshark;;

- — co3aaBath KoHpurypanuto MIIT
tepMuHan P3A B crienmanu3supoBaHHOM
I1O B cooTBeTcTBUM co cTanaapToM MOK
61850;.

IIK-1 CnocobeH BecTH
pa3paboTKy
ABTOMATUYCCKUX CUCTEM B
INEKTPOIHEPTETUKE

N 1-4nik-1 [pumensier
COBPEMEHHBIE IPOIPAMMHBIE
METO/BI JUISl pelIEHUs 3a/1a4
pENEHHON 3alIUThl U
ABTOMAaTUKH

3HATh:
- — OCHOBHBIC TTOHATHS WH()OPMATMOHHON
Moenu crangapra MOK-61850;.

YMETh:
- — HacTpauBaThb KOMMYTATOPBI IS
nepejauy JaHHBIX 110 CETH..

T1K-2 Criocoben
UCIIOJIL30BATh 3HAHUA 00
ABTOMATUYECKUX

NJI-3nk-2 Ciocoben
OCYIIIECTBHUTH
MH(OPMAIMOHHBI 00MeH

3HATh!
- — IPOTOKOJIbI CHHXPOHU3ALUHA BPEMEHM;;
- — IPOTOKOJIbl PE3EPBUPOBAHUSI JTAHHBIX B
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3an.11aﬂnp013amlble PE3yJabTaThI oﬁyqemm

KOMIIETCHIINHA I/IHIIPIKaTopa OJOCTHMKCHUA
KOMIIETCHIINHU
YCTPOMCTBAX B MEXK]1y aBTOMaTHYECKUMU JIBC nmoxcranmuu;;
AJIIEKTPOIHEPIETUKE B yCTpOHCTBaMU - — IPOTOKOJIBI NTepeauu TJAHHBIX HA
Hay4YHOH JCATEIHHOCTH MOJICTaHLIMH. ;

- — OCHOBHBIC TIPOTOKOJIBI TIEPEIaUH
JaHHBIX 110 cTanaapty MOK-61850;.

YMETh:

- — koH¢urypuposats MII repmunan P3A
IS Tiepesladd JaHHbBIX 1o cTangapty MOK
61850 (GOOSE u SV);.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuimHa OTHOCHTCS K OCHOBHOM MPpOoQecCHOHANIBHON 00pa3oBareabHON mporpamme Peneiinast
3allMTa U aBTOMATU3alMA deKTpodHepreTndeckux cuctem (manee — OIIOII), HanpaBiaeHUs] MOATOTOBKH

13.04.02 DnexkTposHEpPreTHKa U JJIEKTPOTEXHUKA, YPOBEHb OOpa3oBaHUA: BbICIIee OOpa3OBaHHE -
MarucTparypa.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh OCHOBHBIE JIEMEHTHI APXUTEKTYPbl KOMIIBIOTEPOB

- 3HaTh TEOPETUYECKUE OCHOBBI THPOPMATUKU

- 3HaTh NPUHLHUIIEI PA0OTHI KOMIUIEKCA YCTPOUCTB PEIeHHOM 3aLIUThl U aBTOMaTUKH

- YMETb paboTaTh C ONEPALMOHHBIMU CUCTEMAMHU [IEPCOHAIBHBIX KOMIIBIOTEPOB, COOTBETCTBYIOIIUMHU
COBPEMEHHBIM TPEOOBaHUSAM MUPOBOTO PHIHKA

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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 [Tporokounsl nepegayn 40 1 4 6 4 - - - - - 26 - Ilodzomogka Kk nabopamopnoii pabome:
JIAHHBIX Ha MOJICTaHINH [MoaroroBka k naboparopHoii padore Nel
11 [Tporokounsl nepegayn 40 4 6 4 - - - - - 26 - Camocmosamenvnoe usyuenue
JIAHHBIX Ha TOCTAaHIMH meopemuueckoz0 mamepuana: N3yuenue
TeopeTnyeckoro Marepuana (20 gacos) [2], cTp.
39-67, [1], ctp. 19-58
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[4], 10-20
2 Crangaptr MOK-61850 48 6 4 8 - - - - - 30 - Iloozomoeka Kk 1adopamopnoil pabome:
2.1 | Cranmapr MOK-61850 48 6 4 8 - - - - - 30 - [Moaroroska x nmaboparopHoii pabote Ne2,3
Camocmoamenshoe usyuenue
Hmeopemuyeckozo mamepuana: 1zyuenue
Teoperndeckoro Marepuana (20 gacos) [1], cTp.
59-96 [2], cTp. 68-128
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[3], 40-50
3 [Tpoxonsr 52 4 4 4 - - - - - 40 - Ilodzomogka Kk nabopamopnoii pabome:
pe3epBUPOBAHUS [oxroroBka k taboparopHOi padote Ned
Jansbix B JIBC Camocmoamenvroe usyuenue
3.1 IIpokounel 52 4 4 4 - - - - - 40 - meopemuueckoz20 mantepuana: zydenve
pe3epBUPOBAHUS TeopeTrdeckoro marepuana (20 gacos) [2], cTp.
naHHbix B JIBC 129-146
H3zyuenue mamepuanos 1umepamypHsix
UCMOYHUKOG:
[2], 62-80
4 ITpoxoJs 19.7 2 2 - - - - - - 15.7 - Camocmoamenvnoe uzyuenue




meopemuuecKo2o mamepuaia. I/I3yquHe

CUHXPOHH3AINU
BpEMEHU Ha TeopeTnyeckoro Marepuana (14 gacos) [2], cTp.
MOJICTaHI[NHA 147-198

4.1 IIpokosnsl 19.7 2 2 - - - 15.7 - Hzyuenue mamepuanog 1umepamypHsix

CHUHXPOHH3AIHN UCHOYHUKOB:

BpPEMEHH Ha [1], 15-30
TTOJICTAHITIH
OKk3aMeH 355 - - - - - - 335
Kypcogoii mpoekr (KIT) | 20.8 - - - 16 0.8 - -
Bcero 3a cemecTp 216.0 16 16 16 16 0.8 111.7 335
Hroro 3a cemecTp 216.0 16 16 16 18 4 0.8 145.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; TK — Texymumii koHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpomoxkoabl nepedauu 0anHbix HA NOOCMAHYUU

1.1. [IpoToKoBI IEpPEAAYM TAHHBIX HA MOJICTAHIIUN
Hasnauenue, obnacte npumeHeHnus nporokosnia Modbus.. Haznadenne, 001acTh mpuMeHEHUE
nporokojia nepenaun gaHHeix MOK 60870-101.. Hasnauenue, 00y1acTh MPUMEHEHHS TPOTOKOJIA

nepenaun ganabpix MOK 60870-103.. Ha3naueHnue, 00JIacTh MPUMEHEHHS IMPOTOKOJIA Tepeaadn
maaabix MOK 60870-104..

2. Cmanoapm MOK-61850

2.1. Cranmapt MOK-61850

Haznauenue, oGnacte npumenenus crangapra MOK 61850.. Mudopmanumonnas Mozaenb
crangapra MOK 61850.. IlpaBuna pazpadotku koHdurypamuii MII P3A mo cranmapry MOK
61850, Haznauenue ¢aiioB tuma *.icd, *.scd, *.cid, *.ssd.. Haznauenue, o01acTp mpuMeHEHUS
nporokona mnepeaayu naaHHeix MOK 61850-9.2 (SV).. Hasnayenuwe, o0mactb NpUMEHEHUS
nporokona nepenayn gaHHeix MOK 61850-8.1 (GOOSE).. Ha3znauenue, o0nacTe MpUMEHEHUS
npoTokosia nepenaun qanasix MOK 61850-8.1 (MMS)..

3. Ilpoxoawl pesepsuposanus oaunvix 8 JIBC

3.1. Ilpokonsl pe3epBupoBanus 1aHHbIX B JIBC
Hasznauenue, o6macth mpuMeHeHUs: poTokona pesepBupoBanus PRP.. Hasnauenue, obmactsb

MpUMEHEHUs MpPOoTOoKona pesepBupoBanus HSR.. Hasnauenue, o0nacte mpuMeHeHUE MPOTOKOIA
RSTP..

4. HDOKOJZbl CUHXPDOHRU3AUUU 6pEMEHU HA nodcmaﬂuuu

4.1. Ilpokosibl CHHXPOHHU3ALMK BPEMEHH Ha MOJICTAHIINH
Hasnauenue, oOnacte mpumeHeHue mnportokona NTP.. Ha3znauenue, o6imacTb NpUMeEHEHUE
nportokosia SNTP.. Haznauenue, obnacts npumeHenue nporokona PTP..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. [Tepenava nanubIx Ha noacTaHiuu o npotokosamM GOOSE u SV;
. Iloctpoenue JIBC ¢ ucnonszoBanuem nporokona RSTP;
. [Ipumenenne nporokonoB PRP u HSR st pezepBupoBanus kaHaaoB nepeiadu JaHHBIX;
. Heo6xonumocts npumenenus nporokona PTP na LHIIC;
. [IpoTokosibl mepeayn 1aHHbBIX Ha MOJCTAHIINN;
. Conmeprxanue *.ssd u *.scd (aitnnoB noacraHIy;
. Conepxanue u padota ¢ *.icd u *.cid daitnamu;
. JIokanpHas BBIYMCIUTEIbHAS CETh MTOACTAHIIMY.

01N DN KW

3.4. TeMbl 1a00paTOPHBIX padoT
1. Ilepenava nanusix no npotokoaam GOOSE u SV;
2. Koudurypuposanue kommyraropos JIBC no npotokosiam PTP u RSTP;
3. Ilepenava naHHBIX B UX 00paboTKa 1mo npoTokory MOK 60870-104;
4. KondurypupoBanue TepMUHaja peseiiHoi 3amuTsl o ctanaapty MOK-61850.



3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOcyxnenne MaTepuajoB IO Bompocam pasnena "[IpoTokonsl mepegadd JaHHBIX Ha

noacraguuy"

OO6cyxnenre MaTepuanoB o BorpocaM pazzaena "Cranmapr MOK-61850"

3. OOcyxIeHre MaTepralioB Mo BompocaMm paszzena "IIpokoibsl pe3epBUpOBaHHS JTAHHBIX B
JIBC"

4. OOcyxIeHHe MaTepHalioB 1O BompocaM pasnena "[IpoKosbl CHHXPOHU3AlMU BPEMEHH Ha
noacraHuuu"

N

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

1 Cemectp
Kypcogoii npoext (KIT)
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-6 7-12 | 3auerHas
Paznen 1 2 3amura
KypCOBOTO KypCOBOTO
MPOEKTa MIPOEKTa
O0BeM 30 70 -
paznena, %
Bommoanennsiii | 30 100 -
00BemM
HapaCTAIOIIIM
uroromM, %

Howmep paznena | Pa3nmen kypcoBoro mpoekra

1 HccnenoBanue mpoTOKoIIa epeiady JaHHbIX, IPOTOKOJIA PE3EPBUPOBAHUS
WJIM TPOTOKOJIA CUHXPOHU3ALIMHA BPEMEHHU
2 Peanusanus npoTokona nepenayu JaHHBIX, IPOTOKOJIA PE3EPBUPOBAHUS WIN

MPOTOKOJIA CHHXPOHU3AIIMHI BPEMEHHI




3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHNUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

Kongl
THCIUTIIIMHE COOTBETCTBHUH C
(B cOOTBETCTBUU C pazjesioM 1) HHIHKATOPOB m.3.1)
1]12]3]4
3HaTh:
— TUI COOOIICHHUH, HCTIOIB3YIOMUXCS JUTsl TIepeladn V-2 + Jlaboparopnas pabota/3aniura 1a60paTopHOit paboThI
JAHHBIX Ha MOJACTAHIINH; ] No 3. Tlepenaua nanubix nmo nporokoigam GOOSE u SV
— UH(POPMAIIMOHHYIO MOJIeNb cTanAapTa MOK Jlaboparopnas pabota/3amniura 1a60paTopHOit pabOThHI
61850; N-2nx-1 + | Nel. Ilepenaua manHbIX 1 X 00pabOTKA IO IPOTOKOITY
MDO3K 60870-104
— Ha3HavyeHus ¢ainoB Tuna *.icd, *.cid, *.ssd, *.scd; JlaGopatopHas paboTa/3ammura 1a00paTOpHON pabOTHI
NI-2nk-1 + Nel. Ilepenaua naHHBIX U UX 00pabOTKa MO MPOTOKOIY
MDOK 60870-104
— npaBuiia pa3paboTku KoHpuryparwmii MIT JlaGopatopHas paboTa/3ammura 1a00paTOpHON pabOTHI
tepmuHanoB P3A no crannapty MOK 61850; NA-2nk1 + Ne 2. KondurypupoBanue TepMHHAIA PEICHHON 3aIIUThHI
no ctagapty MOK-61850
— COCTaB M Ha3HaueHue pasnenoB *.icd u *.cid V-2 + JlaGopatopHas pabora/3amura 1a60paTopHON pabOThI
(baiinos; ] No 3. Tlepenaua nansbix mo nporokoigam GOOSE u SV
— OCHOBHBI€ TIOHATHUS HH(OPMAIIMOHHON MOJAEIH JlaGopatopHas paboTa/3amura 1abopaTopHON pabOThI
crangapta MOK-61850; NI-4rk-1 + Ne 4. Kongurypuposanne kommyraropos JIBC mo
nporokosaM PTP u RSTP
— OCHOBHBIE ITPOTOKOJIBI IT€pPeIady JTaHHBIX T10 JlaboparopHnas padoTa/3auura 1a00paTopHON pabOThHI
cranaapty MOK-61850; N-3mk-2 + Ne 4. Kongurypuposanue kommyraropos JIBC o
nporokosam PTP u RSTP
— MPOTOKOJIBI MIEpe/Iavuy JAaHHBIX HA MOJICTAHIIUH. JlaGopatopHas pabora/3amura 1a60paTopHON pabOTHI
N /I-3mk-2 + Nel. Tlepenava maHHBIX ¥ ©X 00paOOTKA MO MPOTOKOITY
MDO3K 60870-104
— MPOTOKOJIBI pe3epBUpoBaHus TaHHBIX B JIBC JlaboparopHnas padota/3amniura 1a60paTopHOi paboThI
MOJICTAHIINH; WI-3nik-2 + | Ne 4. Kongurypupoanue kommyraropos JIBC mo
nporokosam PTP u RSTP




— IIPOTOKOJIbI CHHXPOHHU3AIlU BPEMCHU,

JlaGopartopHnast pabota/3amura 1abopaTopHOI pabOTHI

W/JI-3nk-2 Ne 2. KondurypupoBanue TepMuHaia peieiiHON 3aIIUThI
o cragaapty MOK-61850
Ymersb:
— co3naBath KoHpurypamuo MIT repmunan P3A B JlaGopaTtopHnast pabota/3amura 1adopaTopHOI pabOTHI
cnenuanuzupoBanHoM 10 B cooTBeTcTBUM €O W/I-2nk1 Nel. Tlepenaua gaHHBIX ¥ X 00pabOTKa MO MPOTOKOILY
crangapromM MOK 61850; MDBK 60870-104
— MPUHUMATh MMAKEThI JAHHBIX TPU TTOMOIIH V-2 JlaGopatopHas pabora/3ammura 1a60paToOpHON pabOTHI
nporpamMmel Wireshark; No 3. Ilepenaua nansbix no nporokoiaam GOOSE u SV
— MPUMEHSATh CUCTEMHbIE KOH(PUTYpPATOPBI IS Jlaboparopnas pabota/3anura 1a6opaTopHOit paboThHI
coznanus *.cid gaiina MI1 repmunana P3A; NJ-2nk-1 Ne 2. KondurypupoBanue TepMuHaiia peeiHON 3aIIUThI
no crangapty MOK-61850
— pabotats ¢ nporpammoit Wireshark mms JlaGopatopHas paboTa/3ammura 1a60paTOpHON pabOTHI
MOHHUTOPHHTA CETEBOTO TpaduKa; NI-2nx-1 Ne 2. KondurypupoBanue TepMHHalIa peICHHON 3alUTHI
no crangapty MOK-61850
— HacTpamBaTh KOMMYTATOPBI JUIs [epeiadl TaHHBIX Jlaboparopnas pabota/3amniura 1abopaTopHOit paboThHI
0 CETH. W1-4mk-1 Ne 4. Kongurypuposanue kommyraropos JIBC mo
nporokosaM PTP u RSTP
— koHpurypuposats MII Tepmunan P3A nns JlaboparopHnas padota/3amura 1a00paTopHO pabOThI
neperadym JaHHbIX 1o ctaaapty MOK 61850 NJ-3rik-2 Ne 2. KondurypupoBanue TepMuHaia pesieiiHON 3aInThI

(GOOSE u SV);

no ctagapty MOK-61850
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanmsanuu: Jlonmyck k 1abopaTopHoit paboTe
1. 3ammra naboparopHoit paboTsl Ne 2. KondurypupoBanue TepMuHaia peneifHoN 3auThI IO
crangapty MOK-61850 (JTaboparopHas padota)
2. 3amuTa sabopatopHoii padoTsl Ne 3. [lepenaua nannbix no nporokosiam GOOSE u SV
(JTaboparopnas paboTa)
3. 3amura naboparopHoii padotsl Ne 4. Kondurypuposanue kommyraropos JIBC no
npotokonam PTP u RSTP (Jlaboparopuas padota)
4. 3amura mabopatopHoit padboTel Nel. [lepenava nanHbIX 1 UX 00padoTKa 1Mo mpotTokory MOK
60870-104 (JIabopaTopnas paboTta)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBJIETCS IPUIIOKEHNEM b.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nel)
Ouenka ompezaensercs B cooTBeTcTBUU ¢ [lonokeHueM o OanbHO-pEUTHHIOBOM cCHUCTEME IS
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOM COCTaBIISIOIIMX

Kypcosoii npoexm (KI1) (Cemecmp Nel)

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Bacun, H. H. OcHOBBI ceTeBbIX TEXHOJIOIMI Ha 6a3e KOMMYTAaTOPOB U MapHIPyTU3aTOPOB :
yuebHoe nocodue / H. H. Bacun . — M. : IntepHeT-YH-T uHpopM. TexHonoruii : BUHOM.
Jlaboparopus 3nanuii, 2011 . — 270 c. — (OcHOBBI HHPOPMAITMOHHBIX TexHONIOTUM) . - ISBN 978-5-
9963-0489-9 .;

2. boituenko, E. B. Jlokansublie Beruricnutenbhbie cetu / E. B. boituenko, B. Kanbda, B. B.
OBumHHUKOB . — M. : Pagno u cBa3b, 1985 . — 304 c.;

3. A. b. Konkep- "TexHnonoruu cereBblx kommyHukanuit", M3narensctBo: "HoBocubupckuit
rocyiapcTBeHHbIN TexHu4Yeckuil ynupepcutet", HoBocubupcek, 2016 - (92 c.)
https://biblioclub.ru/index.php?page=book&id=576690;

4. A. b. Kosnkep, E. B. [Ipoxopenko- "MHCTpyMEHTHI CETEBbIX KOMMYHHUKAIUI: MTPAKTUKYM",
N3znarensctBo: "HoBocuOMpCKHii rocy1apcTBEHHbIN TeXxHnueckui ynusepcutet", HoBocubupcek,
2016 - (67 c.)

https://biblioclub.ru/index.php?page=book&id=576688.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. SimInTech.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. ba3za nannbix Web of Science - http://webofscience.com/
3. ba3za nannbIx Scopus - http://www.scopus.com
4. HaunoHabHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

7. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMATbHOM 3a1IUTHI PD -

https://rosmintrud.ru/opendata

8. OTkphITasi yuuBepcuTeTckasi uHgopmanuonHas cucrema «POCCHU S -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAMMEHOBaHHe
Y4eOHble ayIUTOPUU AJIs J-107, Ayautopus CTOJI, CTYJI, KA, MyITbTUMETUNHBIN
MIPOBEICHUS JICKITMOHHBIX kadenpsr P3nAD MIPOEKTOP, IKPaH, J0CKa MapKepHas,

3aHATHUH U TEKyIIEro
KOHTPOJISI

JKypHAJIbI, KHUTH, y4eOHUKH, TIOCOOUS

Y4eOHbIC ayAUTOPHH TS

1-107, Ayautopus

CTOJI, CTYJI, KA, MyJIbTUMEIUNHBIN

IIPOBEJEHUS IIPAKTUYECKUX kadenpsl P3nAD IIPOEKTOP, IKpaH, JOCKa MapKepHas,
3angruii, KP u KII JKYpHaJIbl, KHUTH, Y4€OHUKHU, TOCOOUS
Y4eOHble ayIUTOPUH AJIS J1-114, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJIOM
IIPOBEJCHUS J1a0OPATOPHBIX KommnsrorepHslii B IHTEpHET, KOMITBIOTED NEPCOHAIBHBIN
3aHATHN KJ1acc Kaeapsl
P3uAD
VYyeOHble ayAUTOPUH IS 1-107, Aynutopus CTOJI, CTYJI, IIKa(, MyIbTUMEAUNHBINA
MIPOBEACHUS kadenpst P3nAD IIPOEKTOP, IKPaH, JOCKa MApKEpHasl,
IIPOMEXYTOUYHON JKYpHaJIbl, KHUTH, Y4€OHUKH, TOCOOUS
aTTecTaluu
[Tomemenus ais HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSATEIILHON PabOThI KommbrorepHbIit MHUCBMEHHBIN, BEMTAIKa JUIS OJIEKIbI,

YUTaIbHBIN 3aJ1

KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIUIIHOHED

J-105, CTOJI, CTYJI, KOMIIBIOTEPHAs CETh C BHIXOJOM
KommbsrotepHsiit B UHTEpHeT, 10CKa MapKepHas, KOMIBIOTEP
KJ1acc Kadeapol MePCOHATIbHBIN
P3uAD
[Tomemenus st J1-103/1, Kpecio pabouee, CTOJ, CTYJ, mKad Jis
KOHCYJTBTUPOBAHUS [Tomemmenue kad. JIOKYMEHTOB, KOMIIBIOTEpHasl CETh C
"P3uAD" BBIXOZIOM B IHTEpHET, 1O0CKa MapKepHasi,

KOMIIBIOTCP HCpCOHaHBHLIﬁ, IIPUHTECP

HOMeHIeHI/ISI AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

J-103/2, Cxnan
kadenpsr P3nAD

KOMIThIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
00opy/IoBaHUE CIEHMATU3UPOBAHHOE
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

IIpunoxenne A

KOMHBIOTCPHBIG, CCTCBBIC I/IH(bOpMaHI/IOHHLIC TCXHOJIOTHH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
3amura nabopatopHoit padoTer Nel. [lepenavya nanHbIX 1 BX 00paboTKa 1Mo mpoTokosry MOK

KM-1

KM-2

KM-3

KM-4

60870-104 (Jlaboparopuas padoTa)

3ammura madopatopHoit padboTel Ne 2. KoHdurypupoBanue TepMuHaia peieiHON 3allUThI 1O

cranaapry MOK-61850 (JlabopaTopHas pabora)

3ammura madoparopHoii padboter Ne 3. [lepenava nannsix no nporokogam GOOSE u SV

(JTaboparopuas padoTta)

3amuTa naboparopaoit padotsl Ne 4. Kondurypuposanue kommyratopos JIBC no mpotokonam

PTP u RSTP (JlabopaTopHnas pabora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nunekc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen aucuumimabl KM:
paszena AcI et Henens 3 6 9 12
KM:
1 [TpoToxobl epenayn TaHHBIX Ha MOACTAHLIUN
1.1 [TpoToKOBI MEpETAUN TAHHBIX HA MMOJICTAHIIUU + + +
2 Crargapt MOK-61850
2.1 Crargaptr MOK-61850 + +
3 [Tpoko:nsl pesepBupoBanust faHHBIX B JIBC
3.1 [Tpoko:nsl pesepBupoBanust JaHHBIX B JIBC + + +
4 [IpoxoJIbl CHHXpOHU3ALMH BPEMEHH Ha
MOICTAHITNHT
41 [IpoxoJIbl CHHXpOHU3ALMH BPEMEHH Ha + + + +
MOICTAHITHT
Bec KM, %: 25 25 25 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

KOMHBIOTCPHBIG, CCTCBBIC I/IH(bOpMaHI/IOHHLIC TCXHOJIOTHH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 TIlpoBepka nepsoro pazaena KII
KM-2 TIlpoBepka Broporo pazaena KII

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM-
Homep Pa3nen kypcoBoro mpoekta/KypcoBoi paboThl KM: 1 2
pasjena Henens 6 12
KM:
1 HccnenoBanue mpoToKoIa repeaadn JaHHbBIX, POTOKOJIA Pe3ePBUPOBAHUS +
WJIH TTPOTOKOJIA CHHXPOHU3AIMHA BPEMEHU
5 Peanuzanus nmpoTokosa rnepeaavu T1aHHbBIX, IPOTOKOJIA Pe3ePBUPOBAHUS +
WJIH TIPOTOKOJIA CHHXPOHU3AIMHA BPEMEHU
Bec KM, %: | 30 70
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