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IIpeauciaoBue

1. @OH/I OIEHOYHBIX CPEACTB — KOMIUIEKT METOAUYECKHX MAaTepHUaAIOB, HOPMHUPYIOIIUX
MpOLEAYpPhl OLIEHWBAaHUS pPE3yJIbTaTOB OOYyuYeHHUs, T.€. YCTAHOBJICHHS COOTBETCTBUS Y4YEOHBIX
JOCTIDKEHUM 3allJIaHMpPOBAaHHBIM pe3ysbTaTaM oOyueHHss U TpeOOBaHUSAM 00pa30BaTEIbHBIX
porpamMm, pabo4YrX MPOTrpPaMM JAUCIUILTUH.

2. @DOH/T OLIEHOYHBIX CPEJICTB TEKYIIEr0 KOHTPOJISI U MPOMEXYTOYHOM aTTECTAllMM HAa OCHOBE
IporpaMMbl 1O JUCHUIUIMHE «YCTpOHCTBAa LU(MPOBBIX MOJCTAHIMI» B COOTBETCTBUH C
o0pa3oBaTenbHON MPOrpaMMON MO HampaBieHH0 moAroToBku 13.03.02 DiexTposHepreTuka u
EKTPOTEXHUKA, YTBEP)KIEHHOM Ha 3acemaHun YuéHoro cosera CK®VY mnporokon Ne ot
« » r

3. Pazpabotunk(n)

4. ®OC paccMOTpeH W YTBEpXJAEH Ha 3aceiaHuM Kadenpbl (U3HMKH, SICKTPOTEXHUKH M
3NeKTposHepreTuku, [IpoTokon Ne OT«__ » r.

5. ®OC corynacoBan ¢ BbllycKaroleil  kadenpoil  (U3MKH, DJIEKTPOTEXHUKU U
anekTposHepreTuku, [Iporokon Ne. ot «_ » r.

6. IIposenena skcneptuza ®OC. YUsneHbl 3KCNEPTHOM TPYIIIIbI, MPOBOJMBIINE BHYTPEHHIOK
IKCIIEPTU3Y:

[Ipencenarens (®.1.0., 10IKHOCTB)

(P.1.0., 10JKHOCTB)

(®.1.0., 10KHOCTH Ha MPEINPUSTUN).

DKCIEPTHOE 3aKITI0UCHNE

« » (TroamMch TpecenaTens)
« » (ToMMCh TpeIcTaBUTENs pabOTOIATEI)

7. Cpoxk netictBusga @OC




[Tacnopt (hoH1a OIIEHOYHBIX CPEICTB
JUTSL TIPOBEJICHUS TEKYIIIETO KOHTPOJIS ¥ TIPOMEXYTOYHOM aTTeCTalluu

[To nucuumumHe «YCcTpOHCTBa HU(MPOBBIX IMTOACTAHIIHIN
Hanpasnenue noaroToBku

IIpodwib

Kpanudukanus BBITyCKHAKA
®opma o0yueHHs
Yy4eOHBbIii I1aH

13.03.02 DnexTposHepreTHKa U SIEKTPOTEXHUKA
Iepenaua u pacupeneaeHue SIEKTPUIECKOM

OHCPIUur B CUCTECMAX 3HCKTp0CH&6)KCHI/IH

OakanaBp

OYHasn

2021 r.

Nzygaercs B 8 cemectpe
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HHBI
i
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BaHHC TUTS
cobecenoBa
HUS
CocraBurenp
(moxmnuce)

« »
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Tema 1.

MUHUCTEPCTBO HAYKU U BBICHIET'O OBPA30OBAHUSA
POCCUMCKOM ®EJIEPALINU
DenepabHOE TOCY1APCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOE YUpeKIeHne
BbICIIETr0 00pa30BaHUA
«CEBEPO-KABKA3CKHNM ®EJIEPAJIBHBIA YHUBEPCUTET»
HucTuTyT cepBuca, Typusma u au3aiina (puauan) CK®Y B r. [Iaturopcke

YTBEPXIAIO:
3aB. kadeapoii

«_» 201 r.

Bonpocs! aj1s1 codeceqoBaHus

10 JUCHUIUIMHE _ YcTpoiicTBa HU(PPOBLIX MOACTAHIMIN»
(HaMMEHOBaHUE TUCIUTLTHHBI)

Bba3zoBblii ypoBeHb

1. B uém cyth konnenuuu Smart Grid?

2. Yro aBisercs TEXHUYECKON/TEXHOIOTMYECKOH ocHOBOM Smart Grid?

3. Hazosure ocnoBuble nen Smart Grid.

4. Ha30BMTE OCHOBHBIC KOMIIOHEHTHl KOMMYHMKAIIMOHHBIX TEXHOJOTMH B
CMHTEJJIEKTYaJIbHOU CETH.

5. Ouenka 3¢ GexkTHBHOCTH BHeAPeHUs KoHuenuun Smart Grid (MHTeIIEKTyaIbHbIE CUCTEMBI).
6. Amnanus 3apy0eKHOTO ONBITA HCIIOJIB30BAHNSA OCHOBHBIX TEXHOJIOTHI U KOMIIOHEHTOB Smart

Grid (MHTENMIeKTYa IbHbIE CUCTEMBI) U BOBMOXXHOCTH €ro peanusanuu B Poccun.
7. TexHOMOrn4ecKuii 0a3uc KOHIICHIINU Pa3BUTHS IEKTPOIHEpreTHKH Ha 6azeSmartGrid
(MHTEJUIEKTYya IbHbIE CUCTEMBI).

Tema 2.

Nogak~wdpE

Tema 3.

1
2.
3
4.
5.

6

Oxapakrepu3yiite nmpotokos MOK 60870-5.

Oxapakrepusyiite nmporokoa Modbus.

Ha3zoBure oTianuutenbHble 4epThl HUGPOBOM MOACTAHLIUN

Hasnauyenue u npuHIUN AericTBus nporokona Ethernet.

Haznauenue u npuHmn aeicrsus nporokona IP.

TpeboBanwust k nUpPOBOI cUCTEME U3MEPEHHs TOKa U HANPsDKEHUs I Hy K1 P3A.
TpeboBanust k 1MPPOBOI cUCTEME YIIPABJICHUS U aBTOMATUKH YPOBHS MOACTAHIINU.

. I[losicaute cxema ucmnosib3oBanus mporokojaoB MOK 61850
Oxapaktepusyiite [IPOTOKOJI MMS
Oxapakrepuzyiite [IPOTOKOJI GOOSE
Kakum 00pa3om obecriedeHrne CKOPOCTH Mepeadn JaHHBIX

[TosicanTe MCIOJIE30BaHNUE KOHIICTIIIMH TUHBI TTPOIecca

. [osicHuTe, KaKUM 00pa30M TOCTUTACTCS] CHHXPOHHU3AIUS BCEX BHIOOPOK U

MIPUHUMAIOIIEE YCTPOMCTBO MOXKET 00pabaThIBaTh 3HAYCHUSI TOKOB M HATPSIKCHUH, IPUHSATHIEC OT
pasHBIX yCTPOUCTB?

Tema 4.
1.
2.

Ontuyeckue TpanchopMaTophl TOKa
DNEeKTPOHHO-ONTHYECKHE TPAaHC(HOPMATOPHI TOKA



3. OnTnueckue TpancHopMaTOPHl HAMIPSKEHUS
4. DneKTpOHHO-ONTHYECKUE TPAaHC(HOPMATOPHI HAIIPSKEHUS

Tema 5.
1. Ilepeuncnure ycTpoiicTBa sBisomuecs Texundeckoil ocHosoit FACTS.
2. HazoBuTe KOHTpOIUpPYEMBbIC TapaMeTPhl CETH I pa3nuyHbix ycTpoiictB FACTS.
3. Kakue »snementst FACTS wucnonesytorcs Ha o0bekrax EHOC ans  ympasneHus
pexumamu?
4. Ilepeunciaure JOCTOMHCTBA KOHLENIUM «CWJIBHBIX CETE» Ha OCHOBE TEXHOJIOTUU
FACTS nns poccuiickoi SHEpreTUKH.
5. HazoBuTe npenmMyIiecTBa NPUMEHEHHs ONTHYECKUX TPaHC(POPMATOpPOB
IloBbIIEHHBIN YPOBEHD
Tema 1.
1. HWutemiekryanbHble HH()OPMALMOHHBIE CUCTEMBI.
2. TlpuHOMOMaTBHBIE TOAXO0Ib! K PA3BUTUIO U OpPraHU3aIMK PadoT MO pean3alui KOHIEIIIUN
SmartGrids Poccumn.
3. AHaIN3 OCHOBHBIX XapaKTePUCTHK POCCHIICKOI 37I€KTPOIHEPTETUKU U CETEH B CPABHEHUH C
IPYTMMH CTPAHAMH.

4. llpennocbulky nepexoja K CTpaTeruu MOJEpPHU3ALMY U HHHOBAILIMOHHOT'O Pa3BUTHS U
OLIEHKA YCJI0BUH peanu3anuu koHuenuuu SmartGrids anektposnepreruke Poccun.
CpaBHuUTENBHBIN aHaIU3 PHEprocucTeM Poccun u apyrux crpas.

6. Busyanuszauus MHIMIEHTOB U HEMCIIPABHOCTEH B YMHBIX CETSX.

o

Tema 2.
1. M3yuenue HOBBIX HHPOPMAITMOHHO-TEXHOJIOTUIECKUX HHDPACTPYKTYP U MEPEAOBBIX
WHTEPHET TEXHOJIOTHH.

2. YcoBepiieHCTBOBaHHBIE HHTEP(EHCH M METO B TOIEPIKKH MIPUHSATHUS PEIICHUI.
3. Coctas nporpammuoro obecnedyenus L1
4. CocraB nokymenrtanuu Ha [T
5. ABTOMaTu3alys NPOEKTUPOBAHUS
6. CAIIP undpoBoii moacTaHum
Tema 3.

1. Crannapr MOK 61850. Ha3znauenue. [IpoTokossl crangapTa.

2. Ocobennoctu npuMeHeHus npotokoia Ethernet B crangapre MOK 61850..
[TpuHIIMIIBI pe3epBUPOBAHUS.

3. Tlepenava MrHOBEHHBIX 3HAYCHHH TOKa U HampspkeHUs B ctangapre MOK 61850..
[Tpotokon Sampled Values.

4. Tlepenada cUTHAJIOB YIpaBIEHUS U JCHCTBYIOMNX 3HaYeHUH B cTanaapTe MOK
61850. ITporoxonm GOOSE.

5. Ilepenaua curHajaoB ynpaBie€HUs U IEHCTBYIOMIMX 3HAYEHUH JUIsl CUCTEM
TenensMepeHus u TeneynpapieHus B crangapre MOK 61850. ITporokon MMS.

6. CHUHXpPOHM3MPOBAaHHBIE BEKTOPHBIE M3MEpeHH. M3mMepenus yria nepeaadm.

Crangapr IEEE C37.118

Crangapt Ha 1udpoByro noacrannuo MOK 61850

8. DxoHommueckue nmokazareau L{I1

9. IludpoBsie MPOTOKOIBI CBSI3U.

~

Tema 4
1. H3mepurenbHbIe TPUOOPHI  yCTPOUCTBA, CPEICTBA NIEPEIad TaHHBIX, JINHUH CBS3H U
KaHaJbl CBS3H.
2. W3mepurenbHble MPHOOPHI U YCTPOKUCTBA.



WurennektyanbHbIe dIeKTpoHHbIE yeTpoiictBa (MDY, IED)
WNudopmannonnas crpykrypa LI, cxemsl, coctaB 000py10BaHUS
Texnnueckue nokazarenu LI1

AnmnapaTHble 0COOEHHOCTU cHI0BOr0o obopyaoBanus {11

ok w

Tema 5

WNuTerpupoBaHHble KOMMYHUKAIIMK-YCOBEPIICHCTBOBAHHASI KOH(DHUTYpaIus CETH

TexHOJIOrUs THOKHUX JIMHUH.

Y COBEpIICHCTBOBAHHBIC METOBI YIIPABICHUS CUCTEMAMU 3JIEKTPOCHAOKEHUS.

OCHOBHBIE aCIIEKTHI MOJICPHU3AIIMH M PAa3BUTHUS AJICKTPOIHEpreTHKU B Poccun u 3a

pyOexoM.

5. OpraHu3anmoOHHO-KOHOMUYECKHE, OOIIECTBEHHO-TIOJTUTHICCKUE U TEXHOJIOTUUECKHE
yCJIOBHSI

Eall A

Kputepuu oneHuBaHus KOMIeTeHIIUI

OneHka «OTJIIMYHO» BBICTABIAETCA CTYJNEHTY, €CIM TNpU IPOBEIEHUU CcoOece0BaHus
CTYACHT IOKa3aj HaJUuue TIIyOOKHX MCUYEpPIBIBAIONIMX 3HAHUNA MO H3ydaeMod HpoOjeMaTuke;
YMEHHE OpUEHTHPOBAThCS B HH(OPMALIMOHHOM HPOCTPAHCTBE; HCIOJIB30BAHUE U YCBOCHHE
OCHOBHOM M 3HAaKOMCTBO C JIONOJHMTEIbHOW JIMTEPATypOl; I'PaMOTHOE U JIOTMYECKU CTPOMHOE
U3JI0KEHWE MaTepuayia MpH OTBETE; YMEHHE B MOJHOH Mepe apryMEeHTHpPOBATh COOCTBEHHYIO
TOYKY; HaJIM4UE IPE3CHTALUN.

OmeHka «XOpOIIO» BBICTABISAETCS CTYACHTY, €CJIM MpPH TNPOBEIECHUH COOECceI0BaHUs
CTYACHT IIOKa3aJl HaJlM4yhe JOCTaTOYHBIX 3HAHMH 10 H3yyaeMoM npoOjeMaTuke;  yMEHHE
OPHEHTUPOBATHCS B MH()OPMAITMOHHOM IMPOCTPAHCTBE; MCIIOIb30BAHME W YCBOCHHE OCHOBHOW U
3HAKOMCTBO C JOIOJHUTEIIBHON JINTEPATypOM; I'PaMOTHOE W3JI0KEHUE MaTepuana IIpu OTBETE;
MONBITKY apTyMEHTUPOBATh COOCTBEHHYIO TOUKY; HAJIMYHUE NTPE3ECHTALUH.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIIAECTCA CTYNEHTY, €CIM NPU IPOBEICHUU
co0ecel0BaHUs CTYAEHT IOKa3al HaJIW4yue MOBEPXHOCTHBIX 3HAHUH 10 U3y4yaeMoW MpoOieMaTHKE;
YMEHHE OpHUEHTHPOBAThCS B HMH(POPMALMOHHOM IPOCTPAHCTBE; MCIOJIb30BAaHUE U YCBOEHHE
OCHOBHOM JIMTEpaTypoil; TPaMOTHOE U3J0XKEHUE MaTepuasa IpU OTBETE C OTIEIbHBIMU
He/lo4eTaMH U OIIMOKaMH; OTCYTCTBHE YMEHHs B IOJHON Mepe apryMeHTHpOBaTh COOCTBEHHYIO
TOUKY.

OneHka «HEYIOBJIIETBOPUTEIBHO» BBICTABIIAECTCA CTYACHTY, €CIH TIpU IPOBEACHUU
cobeceI0BaHUs CTY/IEHT IMOKa3aJl OTCYTCTBHE 3HAHMU 1O M3y4aeMo#l MmpoOiiemMaTuke; HEyMEeHHE
OpPUEHTUPOBATbCS B HH(GOPMAIMOHHOM IPOCTPAHCTBE; IOBEPXHOCTHOE  YCBOCHHE OCHOBHOM
JUTEPATyphl; OTCYTCTBHE YMEHHUS B MTOJHOW Mepe apryMEeHTHPOBATh COOCTBEHHYIO TOUKY.

Onucanue MKAJIbI OEHNBAHUS

MaxkcumanbHO BO3MOXKHBIN Oail 3a BECh TEKYILIHH KOHTPOJIb YCTAaHABIUBAETCS pPaBHBIM 55.
Tekymee KOHTPOIBHOE MEPOIPHATHE CUYUTACTCS CIAHHBIM, €CIM CTYJCHT IOJyYWs 3a HEro He
MeHee 60% OT yCTaHOBJIEHHOTO JUISl 3TOTO KOHTPOJISI MaKCUMaJIbHOTO Oayta. PedTuHroBelid 6am,
BBICTABJSIEMBI CTYJEHTY 3a TEKyIllee KOHTPOJIbHOE MEpOIPHATHE, CHAHHOE CTYIACHTOM B
YCTQHOBJICHHbIE T'Pa(UKOM KOHTPOJIBHBIX MEPOIPHUATUH CPOKH, OIpeNessieTcss CIeAYIOINM
obOpazoM:

VYpOBEHB BHIOJIHEHUSI KOHTPOJIBHOTO 3aaHuUs Pefitunrossiit 0 (B % oT MakcUMasibHOTO Oania
3a KOHTPOJIFHOE 3aJJaHue)
OTau4aHEII 100
Xopoumii 80
Y HOBIETBOPHUTEIBHBIN 60
HeynosnerBoputenbHblit 0




Mertomuyeckue  MaTepHajibl, ONpeleIdIole NPOUeAyPhl OLUEHUBAHWSA 3HAHWN, YMEHHH,
HABBIKOB M (WJIHM) ONbITA [AeSITEJIbHOCTH, XapPaKTepU3yKIIMX IJTanbl (OpMUPOBAHUS
KOMIIETeHLH
[porieypa mpoBeieHUs] JAaHHOTO OLIGHOYHOIO MEpONpPHATHS BKIIOYAaeT B ce0s coOecemoBaHUE 10
OTZIeNbHBIM TeMaM Kypca. CobecejoBaHME MPOBOIUTCSI BO BpeMsl PAKTHUECKOTO 3aHATHS, BOIIPOCHI K
co0OeceI0BaHUIO BBIIAIOTCS 3apaHee, YToObI Y CTyIeHTa ObliTa BO3MOYKHOCTD ITOJITOTOBUTHCS K TIPOLIETYPe
JTAHHOU OIICHKH 3HAHWM.

[pemiaraemple CTYAEHTY 3aJaHHsl TO3BOJISIIOT IPOBEPUTH IPO(ECCHOHATPHYIO KOMIETEHIIUIO
I1K-1. IpuHiunuaneHble OTIMYMS 3aJaHuid 0a30BOrO YpOBHS OT IOBBIIIEHHOT'O COCTOSIT B YPOBHE
CIIO)KHOCTH BOMpPOcoB. [l oTBeTa Ha BOIMPOCH 0A30BOr0 YPOBHS JOCTATOYHO BIIAJCHHS MaTepHAIOM
KOHCIIEKTa, JUIl OTBETa Ha BOINPOCHI MOBBIIIEHHOIO YPOBHS TpeOyeTcsl BiIaJIEeHUE JIONOJIHUTEIbHBIM
MaTepHalioM, IEMOHCTPAIMH YMEHH 000011aTh MaTepral U JeaTh BEIBOIBI.

JU1sl TOArOTOBKM K JAQHHOMY OLIEHOYHOMY MEPONPHUATHI0 HEOOXOIMMO O3HAKOMHUTBCSA C
KOHCTICKTOM JIEKIMH, TOTOJHUTEIFHOM JMTEpaTypol W/WIM MH(POPMALMOHHBIMA MCTOYHHKamMH. Kak
IIPAaBWJIO, Y CTYAEHTAa €CTb BO3MOMKHOCTb JUI IOATOTOBKM B TEUEHHE OJHOW-IBYX HEIEIb IIOCIE
OKOHYAHMSI U3yUYCHUS TEMBI (TEM) Kypca.

IIpy NOArOTOBKE K OTBETY CTYICHTY IPEIOCTABISAETCS IPABO MOJIB30BAHUS IPE3CHTALMOHHBIM
MaTepuaaoM, BBIIEPKKAMU U3 JKYpPHAIOB (Ta3eT), €CIM TAaKOBbIE MCIIOJIb30BAJMCH MPU HOATOTOBKE K
co0eceI0BaHuIO.

IIpu npoBepke 3amaHusl, OLIEHUBAOTCS:

- HaJIM4Ke Ii1yOOKMX MCUEPIIBIBAIOIIUX 3HAHUM [0 N3ydyaeMo poOieMaTHKe;

- YMEHHE OPUEHTUPOBATHCS B MHPOPMALITMOHHOM IIPOCTPAHCTBE;

- ACIIOJIB30BAHHUE U YCBOEHUE OCHOBHOW M 3HAKOMCTBO C JJOTIOJIHUTEIBHOMN JINTEPATyPOI;

- TPAMOTHOE U JIOTUYECKU CTPOIHOE U3JI0KEHUE MaTepuala Ipu OTBETE;

- YMEHHE B MOJIHOM Mepe apryMeHTUPOBAaTh COOCTBEHHYIO TOUKY.

IIpuMep oueHOYHOr O JICTA
Ouenounsii uct (PUO crynenTa) mo codbece10BaHUIO

Tembl Kpurepuu onienku Hroro
Nznoxen VYcBoeHue ApryMmeHTanus Hamuue
Mareprana OCHOBHOHW U COOCTBEHHOM TIpe3eHTaIN
3HaKOMCTBO C TOYKH 3pEHUA
JIOIOJHUTEIILHON

JUTEpaTypou
Tema 3
Tema 4
Tema 6
Tema 7
Tema 5
CocraBurenp

(moxucs)

201 1.
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