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[IporpamMmMa MOBBIICHHS KBaTU(pHUKAIUU pa3paboTaHa B COOTBETCTBUH € YUETOM HOTpeOHOCTEM
OO11iecTBa ¢ OrpaHUYEHHON OTBETCTBEHHOCThI0 HayuHo-mpousBocTBeHHOTO npeanpusitus «9KPA»
(HITT «3KPA») B 0o0y4yeHHH MepcoHaja MPEANpUATHNH U OpraHMU3alMil 3JIEKTPOIHEPreTHUECKOTO
KOMILJIEKCa HaBbIKaM MPOEKTHPOBAHUS U KOH(PUTYPHUPOBAHUS JIEKTPOHHOIO MPOEKTa MOJACTaHIIUU Ha
s3pike SCL Ha 6a3e nporpammHoro obecneueHus: «SCL Expressy».



1. Ilexp mporpaMMsbl NOBBIIICHUS] KBATH(PHKALHH

[esib mporpaMMBbl MOBBIIIEHUS KBATH(PHUKAIUN — (POPMUPOBAHUE Y CIIEHUAINCTOB, 00yUYaroINX-
csl IO IporpaMMe MoBbIIeHUs KBanudukanun «Pa3padorka npoekra B Gpopmare SCL mns «ugpo-
BBIX IOJICTAHIUI», TEOPETUUECKUX 3HAHUM U MPAKTUYECKHX HABBIKOB PaOOThl C COBPEMEHHBIM HH-
CTPYMEHTOM pPa3pabOTKHU 3JIEKTPOHHOIO MpoeKTa nojactaHuuu Ha sizbike SCL (System Configuration
Language). OcBoeHne IporpaMMbl IO3BOJIAT CHEIUAJINACTAM IIPOEKTHBIX MHCTUTYTOB, HaJIaJOYHBIX
OpraHM3alMi, a TAKKe IKCIUTyaTalllH, ITOJIYYNTh HaBBIKM CO3/IaHUS M IOJJIEP/KKU B aKTyaJIbHOM BHJIE
3JIEKTPOHHOTO IIPOEKTa MOJCTAHLIUH, YTO HEOOXOIMMO B MX MPO(ecCUOHATBHON 1S TETbHOCTH.

3agaun 00y4eHUs1 — IPHOOPETEHNE HABBIKOB HEOOXOMMBIX JAEHCTBHIA:

— MPOEKTUPOBAaHUE U KOH(UTYpUPOBAHUS JIEKTPOHHOTO MPOEKTa MOJACTaHIUU MO CPEICTBOM
nporpaMMHoro obecneueHusi «SCL Express»;

— IUarHocTuka u penakruposanue SCL ¢aiinos;

— HMCII0JIb30BaHKE IEKTPOHHOTO MpoekTa nojactaniuu (SCD) B HacTpoiike HHTEIIEKTYalbHbIX
AIIEKTPOHHBIX ycTpoiicTB (IED).

2 IlnaHupyembie pe3yJabTaThbl 00y4eHHS

B pesynbpTare ocBOEHHS IpOrpaMMbl MOBBIIEHHUS KBAIN(UKAUN 00y4aeMblil B paMKax HeoO-

XOJIUMBIX NEUCTBUI NOJDKEH:

3HATD:

- KoHuenuut nocrpoeHus «{uppoBoil moacTaHIUN»;

- pacrpeeneHne HH(QOpPMaMOHHBIX TOTOKOB Ha «l{ndpoBoil noacTaHIIUN»;

- [POTOKOJIBI Ilepelaun JaHHbIX Ha «{upoBoil moacTaHIuN»;

- tunsl SCL ¢aiinoB u nX Ha3HAYCHHE,

- coctaB SCL aiinos o crangapty MOK 61850;

- XoJ (pOpMHPOBAHUS IEKTPOHHOTO IIPOEKTA MOACTAHIIHH.

yMeThb:

- paboratsk ¢ pegaktopom SCL ¢aitnio nporpammuoro odecniedenust «SCL Express»;

- OTKphIBaTh, YUTATh U penaktuponatb SCL dailibi;

- 3arpyxath (aiiel SCL B HHTeIIEKTYalIbHbIE 3JIEKTPOHHBIE YCTPONCTBA.



3. Pabouyas nporpaMma pa3aesioB NporpaMMbl NOBbIIIEHUS] KBATH(PUKALHH

3.1 CTpyKkTypa y4eOHOro njiaHa

OO6wmast TpyA0EMKOCTh IPOTrpaMMBbI MTOBBIIIEHUS KBATU(DUKALIUU COCTABIISAET 36 4acoB.

HaumeHoBaHuE pasaeiia

Conepxanue

1 |BBeneHne B TEXHOJIOTHIO
«udpoBas moaCTaAHIIHS»

Konnenmus «[{udpooii nojacranimmy. CTpykTypa u
uHpopMalmoHHoe okpy:xenue P3A «[{udposoit
10 ICTaHITHH.

2 |KoHdurypupoBaHue J0KaIbHOM
BBIUNCIIUTEIBbHON CETU

OcHOBBI JIOKaJIbHOM BbhruncnuTesbHol cetu (JIBC). Bridop
TUIIA pe3epBUpOBaHUsl. MapipyTu3aius MyJIbTHKACT
tpaduka. Hactpoiika o6opynosanus JIBC.

3 |Onucanue KOHPUTypauu
«n¢ppoBbIX MOJACTaHIMIT» HA
a3pike SCL crangapra

MDK 61850

I'naBel crangapra MOK 61850-4(6) — onucanue mnpoiiecca
CO3/IaHHUs IEKTPOHHOTO IIPOEKTa MOICTAaHIUH.
[IporpaMMHbIe HHCTPYMEHTbI KOH(PUTYPHUPOBAHUS U
paspabotku ¢aitiioB SSD/SCD/SED/CID/ICD/IID.
[TporpammHuoe obecnieuenue «SCL Express». Co3nanue
npoekTa «[{udppoBoil mopcTaHIIUN

3.2 O0bém u BUABI yueOHOH PadoThI

Ne JlaGopatopHbie | Bcero
i AyYIUTOPHBIEC 3aHATUS Jlexuu SAHSTIS qACOB
1 |Pa3mex 1. BBenenue B rexHonoruto «l{udposas
ITOJICTAHIUS 3 6 ?
2 |Pa3gea 2. KoHpurypupoBaHue JoKaJIbHON
BBIUYHCIIUTEIBHON CETN > 4 ?
3 | Pa3mea 3. Onucanue koHpurypauun «L{nppoBbix
noAcTaHuin» Ha s3bike SCL cranmapra MOK 61850 4 1= 17
Uroro: 12 23 35

Bun npomekyTouHOM aTTecTalllu: 3a4éT. Bua UTOTOBOM aTTecTalllu: SK3aMeH.

3.3 Pa3aenbl u KpaTKoe COAEPKAHHE 3AHATHHI

PA3JIEJI 1. Beenenue B TexnoJoruio «ludposas noncranuus

Konnenmus «{udpposoit mnoacranuum». CTpykTypa U HHPOpPMAIIMOHHOE OKpyxkeHHe P3A

«udposoii noacranuuu». Crangapt [EC 61850.
NHupopmalinoHHasi MOJIellb yCTpOicTBa, aOCTPaKTHBIM KOMMYHHUKAIIMOHHBIN HHTEpQEIiC.

Peanuzanus nporokona MMS B HHTEIIEKTYalIbHOM 3JIEKTPOHHOM ycTpoiicTBe P3A (522704).

Peanuzanus npotokonaa GOOSE B nmpeoOpa3oBarese TUCKpeTHbIX curHaioB (532704 v750).
Peanusanus npotokosna SV B nmpeoOpa3oBarelic aHaIOTOBbIX cUrHaioB (622704 v752).




PA3JIEJI 2. Kon¢gurypupoBaHue JI0KaJIbHOH BbIYHCIHTEIbHOH CeTH

JlokasnbHas BEIYUCIUTENbHAS ceTh. CIIOCOOBI Niepeiaul HU(PPOBBIX TaHHBIX.

CucremaTH3alus IPOTOKOJIOB B CTEKU. YPOBHHU cTeka npoTtokosioB TCP/IP u ux kpaTkas Xapak-
TepucTtuka. CereBas MOJENb CTEKa CETEBBIX MPOTOKOI0B OSI. YposHu Moaenu OSIL.

[Mpumenenue Texnonorun VLAN s pa3zeneHus ceteBoro Tpaduka. O630p akTUBHOTO CETEBO-
ro obopyznoBaHus (ceTreBoil komMmyTatop, RedBox, MapuipyTuzaTop, MeKCeTeBOI KpaH).

[TpoTOKOIMIBI KOJIBIIEBOIO pe3epBUpOBaHUA. [IpOTOKOIIBI OECIIOBHOTO pe3epBHPOBAHUS HUH(OP-
MannoHHBIX JaHHBIX (GOOSE-coob6mennit u SV-notoko): HSR u PRP.

Hactpolika ynpaBiasieMoro KOMMyTaTopa.

PA3JIEJI 3. Onucanne konpurypauuu «ludpossix nmoacranumii» Ha s3pike SCL cTaH-
napra MOK 61850

Onucanne konpuryparuu «{udpossix moacranuuii» Ha s3bike SCL ctangapta MOK 61850-6.

@aitne SSD/SCD/SED/CID/ICD/IID — ux HazHadeHWe U cojep:kaHue. [Iporecc odmeHa uH-
dbopMarmelt Ha FTanax KU3HEHHOTO LUKIa mudpoBoil moactanmu. XML-cxema. Banugamus SCL-
¢ailnoB. PaccMoTpeHue cocTaBa U coJepKaHusl HH(OpPMAIMH, coJepKalleiicss B IPOSKTHON JTOKyMEH-
Taluu, HEOOXOAUMOM JIJIsl BBIITOJIHEHUS JIEeKTpoHHOTO TipoekTa (SSD/SCD).

[TporpammMHoe obecnieueHuem «SCL-Expressy», moarotoska gaitioB SSD/SCD.

Ucnonws3zoBanne snexkrporHoro npoekra SCD g 3arpysku B IED (MHTemIeKTyalbHBIE 3JIEK-
TPOHHBIE YCTPONCTBA).
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