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AHHOTaNINA

Hucummumaa «Smart  Grid  TEXHONOTMM B DJIEKTPOIHEPIETHUKE»  BXOOUT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HanpasyieHUIo noAroToBku 13.03.02 «DnekTposHepreTKa 1 IEKTPOTEXHUKA» HAIPaBIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

I[IK-1  «cmocobeH  NpUMEHSATh  TEXHOJOTMH  HUCKYCCTBEHHOIO  HHTEJUIEKTa B
po(heCcCHOHATTLHOM I TEIIEHOCTI

[IK-5 «CnocobeH MpoBOAWTH aHAIW3 M KOHTPOJb MapaMeTPOB W YCIOBUU pPabOThI
OTJIEIbHBIX KOMIIOHEHTOB JIEKTPO3HEPI€TUYECKON CUCTEMBI»

CopepxaHue AUCUUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C YCTPONCTBOM,
IIPOEKTUPOBAHUEM U YIIPABICHUEM COBPEMEHHBIX CUCTEM YUETA AIEKTPOIHEPIUH.

[IpenogaBanue AMCUUILIMHBI TpeAycMaTpuBaeT cieayiounme GOopMbl OpraHHU3aIUH
y4eOHOTO Mpolecca: JEKIHH, TPAaKTUIECKUE 3aHITHs, CAMOCTOSTEIbHAst paboTa 00y4aromerocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTanus B hopme nudHepeHInpoBaHHOTO 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI

dopmupoBaHue y o0yyaromuxcs npoecCHOHAIbHbIX 3HAaHUH U YMEHUI B COOTBETCTBUU
¢ ®I'OC BO c yderoM NpUMEHEHHS COBPEMEHHBIX HHM(POBBIX TEXHOJOTMH B 00JacTH
CHCTEMHOI'0 PELICHHs] KOMIUIEKCa 33a[a4 KaK OpraHU3alMOHHOIO, TaK M TEXHUYECKOI'O YpPOBH,
HAIIPaBJIEHHOIO Ha CO3/IaHUE HMHTEJUIEKTYAIbHBIX JIEKTPO3HEPIETUUYECKUX CUCTEM C aKTUBHO-
aJaliTUBHBIMU CETSIMM C YY€TOM BCEX BO3MOXKHBIX PEXHUMOB paboThl cerell. JlucuumianHa
BXOAUT B COCTaB 4YacTd, (OPMHPYEMOH YyYaCTHHKaAMH OOpa30BaTENbHBIX OTHOILICHHIA,
00pa3oBaTeIbHONW IPOrpaMMBbI BBICILIET0 0Opa30BaHMU.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYeMOH  y4acCTHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jaee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydyeHHs AUCLHUILIMHBI O0YyYaroluiicst JODKEH 00J1alaTh ClelyroIuMU
KOMIIETSHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMY M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHb KOMIETEHIIMNA U HHINKATOPOB MX JOCTHIKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koz u HanMeHoBaHMe HHANKATOPA
KOMITETCHIHT KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHITUU
[TK-1 criocoben
ITK-1./1.2 pemraer npodeccuoHanbHbIC 3a1a91
MPUMEHSITh TEXHOJIOTHH
MPEAUKTABHOTO U aHATMTUYECKOTO TUIIA C
[Ipodeccrnonanbuble | HCKYCCTBEHHOTO .
MPUMEHEHHEM TEXHOJIOTHI UCKYCCTBEHHOTO
KOMIETCHIINH WHTEJJICKTa B
. WHTEJUIEKTa U OOJBINNX JaHHBIX B 00J1acTH
npoQeCCHOHAILHON
ANEKTPOIHEPrETUKU
JIeATEIbHOCTH
ITK-5 Cnocoben
MPOBOJIUTH AHAIIN3 U
KOHTpOJb mapameTpoB U | [TK-5.J1.1 aHanmu3upyeT 3aBUCUMOCTH MEXKIY
[TpodeccuonanvHbie | yCIOBUN pabOTHI rnapamMeTpaMH 1 XapakTepuCTUKaMHU
KOMITETCHIINH OT/IEITbHBIX KOMITOHEHTOB 3JIEKTPOIHEPTeTHUECKOM
KOMIIOHEHTOB CHUCTEMBI
AIEKTPOIHEPrETUUECKOMN
CHUCTEMBI

2. Mecro nucuumianHsl B cTpyktype OI1
JucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YUJaIONTUMUCS
MIPU U3YYEHUH CIETYIOUIUX TUCIUIUINH:
—  «DJIEKTPUYECKUE U IIEKTPOHHbBIE allapaThly,
— «QHepreTryeckas 3JIEKTPOHUKAY,
—  «DJIEKTPUYECKHUE CUCTEMbI U CETH,
—  «DIeKTpOCHAOKECHHE,
—  «DIEKTPUYECKUE CUCTEMBI U CETH.
3HaHUs, MOJYyYEHHbIE NPU M3YyUYEHUHM Marepuana JJaHHOM AMCIUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HHWE, TaK M BCIOMOTATEIbHOE HCIOJIb30BAaHUE MPU MPOXOKACHUU
MPOU3BOJICTBEHHON MPEATUTUIOMHON MPAKTUKHU U MOATOTOBKE BBHIMYCKHON KBaTU()UKAIIMOHHOU
paboThI, M U3YYCHUH IPYTUX JUCIUTUINH:
— «DJEeKTpUYECKUE CTAHIIUU U TOJCTAHIIUNY,
— «OHeprocHabdkeHue ¥ d3HEProd3hHEKTUBHOCTDY,
— «PacnpesesieHHbIE HHTEIEKTYAJIbHBIE YHEPTOCUCTEMBDY.




3. O0BeM U TPyA0EMKOCTh TUCIUILIUHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMecTpam) IpeACTaBICHbI B
Tabnuie 2.

Tabmauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoeMKocTh 1o

Bun yueGHoM paboThI Bcero cemMecTpaM
Ne9
1 2 3
Oowan mpyooemKocmap OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu 6 6
AyoumopHnuie 3anamus, BCETO vac. 12 12
B TOM YHCIIE:
nexmu (JI), (gac) 6 6
npaktudeckue/cemunapckue 3aastus  (113), 6 6
(gac)

naboparopusie padbotsl (JIP), (dac)

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

Camocmosmenvnas paboma, Bcero (dac) 96 96
Buo npomesicymounoit ammecmayuu’ 3auer, Tl

madd. 3ager, sk3amen (3auer, Judd. 3au, ' Hudd. 3ad.
k3. %) 3au.

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI10€MKOCTH JTUCHUTUTMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Jlexuun 113 JIP KII CPC

Pa3,[[eJ'IBI, TEMBI JUCIHIUITIIMHBI (qac) (C3) (qac) (qac) (qac)

Cemectp 9

Pa3nea 1. Beenenne B Smart Grid
TeXHOJIOTHH

Tema 1.1 OcnoBsl Smart Grid u ux posb B
JJIEKTPOIHEPIETUKE

Tema 1.2 ApXUTEKTypa U KOMITOHEHTHI CETH
Smart Grid

Paszpnen 2. Cucremsl ynpasJieHUs U
MoHuTOpuHra B Smart Grid

Tema 2.1 SCADA cucteMbl U X pOJib B
YIPaBJICHUH CETHIO

Tema 2.2 [Ipotokosns! cBsi3u B Smart Grid (MOK
61850, MDK 60870 u ap.)




Pa3nea 3. JHeprodppeKTHBHOCTH U XpaHEHHUe
IHEPrun

Tewma 3.1 YopasieHue 3HEpronoTpeOICHHEM H
Harpy3Koi B peXHMe peaJbHOTO BPEMEHU

Tema 3.2 MHTemueKTyanbHble CYSTYUKH U aHATTU3
NOTPEeOJICHUS PHEPTUU

Tema 3.3 DHEProcucTeMsl C AKKyMYJIUPOBaHHEM
U XpaHEHUEM YHEPTUH

Pa3nes 4. Ynpasienue Harpy3Koii u
ONTUMHU3ALMSA IHEPronoTpedIeHust

Tema 4.1 Jlunamudeckoe ynpapiieHUE Harpy3Koi
JUTsl 0ATAaHCUPOBKU CETH

Tema 4.2 ABTOMaTH4YECKOE PEryIHMPOBAHUE
Harpy3ku B peajlbHOM BpEMEHU

Tema 4.3 [IporHo3upoBanue NOoTpeOICHHS
AIIEKTPO3HEPIUH I ONTUMU3ALMH PECYPCOB

Hroro B cemectpe: 6 6 96

Hroro 6 6 0 0 96

[IpakTnueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
0o0ydJalomMMHUCs  OMNpeNeJeHHBIX  TPYIAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢ Oyn;ymiei
PO EeCCHOHAIEHON JeSTENHHOCTHIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATHHA.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

HOMep pasaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUMOHHBIX 3aHATUH

1 Paznexn 1. BeBenenne B Smart Grid Texnoaorun
Tema 1.1 OcuoBbl Smart Grid 1 UX posb B DJIIEKTPOIHEPTETUKE
Tema 1.2 ApxuTekTypa U KOMIOHEeHTHI ceTd Smart Grid

2 Pa3gen 2. Cucrembl ynpaBjieHUsi  MOHUTOPHHTa B Smart
Grid

Tema 2.1 SCADA cuCTEMBI U HIX POJIb B YIIPABICHUH CETHIO
Tema 2.2 [Ipotokomns! cBs3u B Smart Grid (MOK 61850, MOK
60870 u ap.)

3 Paszpnen 3. JHeprodppeKTHBHOCTH U XPAHEHUE IHEPTUH
Tema 3.1 YnpasieHue sHepronoTpedIeHUEM U Harpy3KoH B
pEeXKHME peaTbHOTO BPEMEHH

Tema 3.2 MHTeIIeKTYaIbHBIE CYSTYHKH U aHAITU3 TOTPEOICHHS
SHEPrUu

Tema 3.3 DHEProcucTeMbl C aKKYMYJITUPOBAaHHEM U XpaHEHUEM
SHEPTUH

4 Paznen 4. YnpasiieHue HArpy3Koil M ONTUMU3AIUSA
JHepronorTpedIeHnst

Tema 4.1 JlunamMuueckoe yrpaBiieHHE HArpy3KOu JJIs
0aJaHCUPOBKHU CETU
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pealbHOM BpPEMEHU

Tema 4.2 ABTOMaTHYECKOE PETYJIUPOBAHUE HArPY3KU B

Tema 4.3 IIporuozupoBanue MOTPeOICHUS FICKTPOIHEPTHUU IS
ONTUMU3ALIMHI PECYPCOB

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 nux No
DopMbI .
Ne Tembl mpaKTHUECKUX TpynoemMKkocTb, |TpakTHUECKOH |pa3nena
. MIPaKTUYECKHUX
/1 3aHATHHI < (uac) MMOATOTOBKH, | THUCITHIT
3aHATUN
("ac) JIMHBI
Cemectp 9
OcHoBbl pabotsl ¢ [1O IIpakTueckoe
SCADA DHTEK — 3a/1aHue
1 | smart grid cuctemsl. 3 1
Coznanme u pabora ¢
MIPOEKTOM.
Ananus norpebnenus u | [Ipaktuueckoe
KadecTBa 3a/laHne
2 | DMEKTPUYECKON SHEPTHH 3 2
¢ npuMeHeHuem 110
Power Analyzer Transfer
Bcero 6
4.4. JlabopatopHble 3aHSATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYJIOEMKOCTh MPUBEACHBI B TA0OHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTb
N3 Hux Ne
No TpynoeMKocTh, | IpaKTUYECKOM | pa3aena
HaumenoBanue nabopatopHbix padboT 2 - | TP pasi
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

VY4eOHBIM MJIaHOM He MPEAYyCMOTPEHO

Bcero ’

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronxcs
Buapl camocTosiTenbHON paboThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Tabmmma 7 — Buasl caMOCTOSITEIbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 9,
Bun camocTosITeNnbHOM paOboThI

qac qac
1 2 3
W3yuenune TeopeTUYECKOro Marepuana 70 70

nucuurnHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brimosnnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3amganue (/13) 6 6

KonTponbubie pabotsl 3a0uHiKOB (KP3)

IToaroroBka K mMpoOMeEXyTOYHOU

arrectanuu (I1A) 20 20

Bcero: 96 96

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAOLIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX M3JaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Tudp/ KomnudecTBo 9K3eMITIsSpOB B
URL 2 P cc bubnuorpaduueckas ccpuika OubmoTeKe
i (KpoMe 2JIeKTPOHHBIX IK3EMILISIPOB)

TexHUYeCKue CpeacTBa TUCTIETICPCKOTO U
TEXHOJIOTHYECKOTO yIpaBJIeHH: yadeOHOe
nocooue / Cocrt.: HO.B. Mscoenos, JI. A.
Mscoenosa, M.I'. [loarypckas.-
bnarosemenck: Usn-so AMI'Y, 2014. — 116
c.

KomruiekcHast aBTOMaTu3amus B
sHeprocOepexxeHuu: yueonoe nocodue / P. C.
I'onog, B. 1O. Tennsmmes, A. E. CopokuH, A. -
A. Illuaenés. — Mocksa: UH®PA-M, 2020.
—312c.

Wutepner Bemeil. Mccnenosanus u o6aactb
npuMeHeHus: Monorpadus/ 3apaMeHCKUX
E.Il., Aprembes U.E. - M.: HUIl UHOPA-M,
2015. - 188 c.

DHeprocOepeKeHUE B )KIIIHIIIHO-
KOMMYHAaJILHOM XO03sIiCTBe: y4e0. mocodue /
B.A. Komkos, H.C. Tumaxosa. - 2-¢ u3j,. -
M.: UHOPA-M, 2018. - 204 c.

BozobHoBnsiembie 151 HETPaJULIMOHHbIE 5)
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UCTOYHUKHM DJHEPruu: ydeOHOe mocobue
[DnexTpoHHBIN pecypc]: yuebHOe mocobue /
O. 4. Conenas, C. B. Conensiii; Boikos
H.A., Peicun A.B., Conénas 0.4,
YepupimeBa O.BC.-Ilerep6. roc.  yH-T

a9POKOCM. MPUOOPOCTPOEHUSA. - JIEKTPOH.
tekcToBble mad. - CI10.: U3n-so I'YAII 2020.
- 120 c.

7. IlepeyeHb AIEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHO ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJICeKOMMYHUKALIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 9JIEKTPOHHBIX 00pa30BaTEIBHBIX PECYpCOB HH(MOPMAIIMOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»

URL anpec HaumenoBanue
https://lib.guap.ru/jirbis2/index.php DnekTponHas oubimoreka 'Y AIT
https://profstandart.rosmintrud.ru ba3za npogeccnoHaIbHBIX CTAHAAPTOB
https://www.gost-r.com/ CripaBoYHbBIC MaTEepUaIbl U HOPMATHBHBIC

JOKYMEHTBI 110 DJICKTPUICCKUM CHCTEMAaM.
https://openedu.ru/ OTkpeITOE 00pa3oBaHKe, KypChl BEAYIIUX BY30B
https://openedu.ru/course/spbstu/RENERG | Poccun
Y/?session=fall_2023 Kypc «Bo3zoOHoBnsiemMas sHepreTuka: Pecypcst u

TEXHOJIOTHN»
https://nplusl.ru/material/2021/05/18/a- N + 1 — Hay4HO-TIONYJIIPHOE U3/IAHUEC

long-way-to-intelligent-twins

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsSI, HCIIOB3yEeMOTO TIPH OCYIIESCTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmite 10.

Tabmuua 10— Ilepedenb nporpaMMHOro o0ecrieyeH s

No /1t Hanmenosanue

1 Joctyn B uaTepHeT, Scada I1O

8.2. IlepeueHp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOrO MPOoIlecca Mo JUCIUILTHHE

[lepeuenbr UCHONB3yEMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmotpeno



https://openedu.ru/

9. MarepuanbHO-TeXHUYECKas 0a3a

CoctaB MaTepHalbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBIICHUS
00pa30BaTEILHOTO MpoIiecca Mo TUCIUIUIHHE, IPECTaBICH B TadmuIel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | MynapTumenuiiHas JEKIMOHHAS ayIUTOPUS 31-04
[TepcoHayibHBIC KOMITBIOTEPHI C TIPeAyCTaHOBICHHBIM [10 31-04
2 | SCADA DHTEK u Power Analyzer Transfer u nocrymnom B
HUHTEPHET

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS MPOBEACHUS IPOMEXKYTOYHOM aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUIMHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluN

Bun HpOMG)KyTO‘IHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPpCACTB

JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;

TecTnl.

10.2. B kauyecTBe KpUTEPHUEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OOYyJYaIONUMUCS TPUMEHSICTCS S-OayTbHas MIKaia OIEHKA C(HOPMHUPOBAHHOCTH
KOMIIETeHIIN, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET UCIOIB30BATHCS

100-0ayutbHas  mkajia

MOJAYJBHO-PEUTUHTOBOM  CHUCTEMBbl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIb30BaHUA KOTOpOI>’I, YCTAHOBJICHBI COOTBCTCTBYIOUIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHIUI

5-0ayutbHas mIKana

XapakTepucTrka chOpMUPOBAHHBIX KOMITIETEHIINH

COTIIMYHO»
(GavTCHO»

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BaTEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHS C IPAKTUICCKOM
JeSITebHOCTBIO HAIlPABICHMS,

— yMeJi0 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaeMbIEe UM UJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMOM CIIEMAIM3UPOBAHHBIX MMOHSITHH.

«XOpOLLIO»
«3a4TEHO

— o0yJaroIuiics TBEPI0 YCBOWI MPOTpaMMHBINA MaTepHal, TPaMOTHO U
[0 CYWIECTBY H3JaraeT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOU
JIUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3BIBAET YCBOCHHBIC 3HAHUSA C NPAKTHUYECKOM JESITEIBHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayUHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOALI B 00OOIICHHS;

— BJIAJICET CUCTEMOM CEIUATTM3UPOBAHHBIX TTOHSITHH.

«yIOBJIETBOPUTEIIHHO
«3aUTEHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3J1araeT €ro, ONMUpasch HAa 3HAHUSA TOJBKO OCHOBHOMU
JIUTEPATYPHI;

— JIONyCKaeT HECYIIECTBEHHBIE OMNOKN U HETOYHOCTH;

— UCIBITBIBACT 3aTPYJHEHUs B INPAKTHUYECKOM IIPUMEHECHHUH 3HAHWUI
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Or11eHKa KOMITETEHITUH

XapakreprucTuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmp

HAaIpaBJICHUS;

— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;

— 3aTpynHsAeTCA B (POPMYTMPOBAHUN BHIBOJOB M 0000OIICHUI;

— YaCTUYHO BJIJICET CUCTEMOH CIICIIMATN3UPOBAHHBIX MTOHATHHA.

— o0OyJaromuiicss HE YCBOWJ 3HAYUTEIHOM 4YacTH MPOrPaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIC  OIMMOKA W HETOYHOCTH  IIPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B MPAKTUUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOKCHUS;

— He GOpMYJIHPYET BBIBOJIOB H O00OIICHU.

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TCHO»

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HJTH WHBIC MAaTEPHAIIbI.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ko
Ne i/m [Tepedyens BompocoB (3a1a4) 15l IK3aMeHa A
WHIMKATOpa
Y4eOHbBIM IUIAHOM HE MPEIYCMOTPEHO
Bomnpocsr (3amaun) s qudd. 3adera npeacrarieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis audd. 3agera
Kon
o /i [epeyens Bom B (3a1ay) s 3aueta / qudd. 3auera
No 1/ epedyeHb BOMPOCOB (3a7au) ams 3adera / audd. 3ade HHIIKATOPA
1. Yro Ttakoe Smart Grid 1 kKak¥ie OCHOBHEBIC I[EIU IIK-1./1.2

MpecieayoTcs PU BHEIPEHUH 3TOW KOHLENIUU?

2. HazoBuTe OCHOBHBIE KOMIIOHEHTBI CMAPT-TPUJ CUCTEM
1 OOBSICHUTE MX POJIU B AJIEKTPOIHEPTETHUKE.

3. Kakue ocHOBHBIE XapaKTepPUCTUKU IPOTOKOJIOB CBSA3H
MO3K 61850 1 MOK 60870 nenatoT X MOJIE3HBIMU B
cMapT-Tpuj cucremax?

4. B uewm 3akmouaetcs poiib SCADA cuctem B
YIPaBIE€HUU CMAPT-TPUJL CUCTEMAMHU?

5. UYrto Takoe BUPTyaJIbHbIE CETH, KAK OHHM UCIOJIb3YIOTCS
B CUCTEMaX YTNpPaBICHUS U MOHUTOPUHIa?

6. Kaxum 00pa3oM BO30OHOBIISIEMbIE HCTOYHUKH YHEPTUN
UHTETPUPYIOTCS B CMApT-TPUJ CUCTEMBI?

7. Kaxkue TexHonoruu s3HeprodhPeKTUBHOCTH MOTYT OBITh
IIPUMEHEHBI B paMKaxX CMapT-TpuA KOHLEIIUN?

8. Kakwue mpenmymecTBa mporHO3UPOBAHUS IOTPEOICHUS
ANEKTPOIHEPTUU U KAKHE METOJIbI UCIIOJIb3YIOTCS ISl
9TOro0?

9. Kakwue ponu urparoT akyMyJIHMpOBaHUE U XpaHEHHE
SHEPIUM B CMapT-TPHJI CUCTEMAXx?

10. Yto Takoe AMHAMHUYECKOE yIpaBJIeHUE HAarpy3Kou U
KaK OHO BJIMSET Ha OanaHc AeKTpoceTu?

11. Kakue (pyHKINHU BBIIOJIHSIOT arperaTopbl JHEPTUU U
KaKOBa MX POJIb B ONITUMU3ALIUU PECYPCOB?

12. Kak cmapT-10Ma B3auMOJCHCTBYIOT C CEThIO
3JIEKTPONUTAHUS U YIIPABIISIIOT HArPy3KOi1?

13. Kakue MeTo/1bl ypaBiIeHUs] HATPY3KOH B pe:KuMe NK-5.J1.1
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pearbHOro BpeMEHH MPUMEHSIOTCS B CMapT-TPUJL
cucremax?

14. Kakue npeuMyI1ecTBa 1 pucKy CBA3aHbl C
K1OepOe3011acHOCThIO B CMapT-TpHJL cucTeMax?

15. Kakum o6pazom nportokonsl MOK 61850 u MOK
60870 obecrieunBarOT CBSA3b MEXKIAY Pa3IUIHBIMHU
YCTPOMCTBAMHU 3JIEKTPOCETEN?

16. O6BsCHHTE, YTO TAKOE MHUKPOTPHUIBI U KaKHE
MPEUMYIIECTBA OHU MOTYT IIPUHECTHU B
JIEKTPOIHEPIETUKE.

17. Kakue cuieHapuu UCTIOIb30BaHUS BUPTYAJIbHBIX ceTel
MOTYT OBITh ITOJIE3HBIMU JJIs1 YIPABJICHUS CMApPT-TPUL]
cucreMamu?

18. Kakue TeXHOJI0ruy ONTUMM3ALUU SHEPTONOTPeOICHHS
MOTYT OBITh IPUMEHEHBI B IIPOMBIIIIEHHBIX
NPEINPUITUAX ?

19. Kak paboraeT agantuBHOE yIpaBlIeHHE HATPY3KOH U
KaKHe ero MPerMYIIECTBa B KOHTEKCTE CMaPT-TPUT
cucreM?

20. Kakue mpuHIUIBI paOOTHl M TPEUMYIIECTBA
JIeLIEHTPAIM30BAHHBIX CUCTEM XpaHEHUs SHEPTUN?

21. Kakuie OCHOBHBIE KPUTEPUH BHIOOPA TEXHOJIOTHH
XpaHEeHUs SHEPTUU ISl CMapT-TPUIL cUCTEM?

22. Yto Takoe «IpOTHO3MPOBAHUE HATPY3KM» U KaK OHO
noMoraeT 3¢ (heKTUBHOMY YIPaBJICHUIO
sHepropecypcamu’?

23. Kakue mpenMyIecTBa U OrpaHUYEHHsI CBA3aHBI C
BHEJPEHHEM YMHBIX CUECTUHUKOB IICKTPOIHEPTUH?

24. Kakue (hakTopbl MOTYT HOBJIHATH Ha KAU€CTBO U
HA/IKHOCTH CBSI3HM B CMApT-TPHJ] CUCTEMAX ?

25. Kakast pojib cucTeM MOHUTOPHHTA U JUATHOCTHKH
COCTOSIHUSI DJIEKTPOIHEPTETHUECKON CeTh?

IlepeueHp TeM [Uii KypCOBOTO TPOEKTHPOBAHUS/BBIOIHEHUS KypCOBOH paboOThI

MpeJICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O TPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
KypCcOBOH pabOThI

Y4eOHbIM MJIAaHOM HE IPEYCMOTPEHO

BOHpOCLI g OpOBCACHUA HpOMe)I(YTOqHOfI arreéctallin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

o Kon
Ne n/m [IpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB
MHAMKATOpa
1. Yto o3nauaer TepmuH "Smart Grid"? TIK-1./1.2

a) YcTpolcTBO 11t cOOpa TaHHBIX B AIEKTPOCETSIX.

b) YMmHOe ymipaBieHue 3HEpronoTpeOIecHuEM.

c¢) Cucrema ynpaBiaeHUs] YMHBIMH IOMaMH.

d) MHTerpupoBaHHas CETb YMHBIX 3JIEKTPO3HEPreTUUECKUX
TEXHOJIOTHUM.
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2. Kakue oCHOBHbBIE KOMIIOHEHTBI BKJIFOUAET B ce0s CMapT-TPUL
cucrema?

a) TobKO COTHEYHBIE TTAHEITH ¥ BETPOTEHEPATOPEI.

b) TosbKO CUETYMKHU AIIEKTPOIHEPTUN HOBOTO MOKOJICHUSI.

c¢) CosHeuHble TaHeNH, OaTapen I XpaHEHUs! SHEPTUH, CETH Nepeaadn
JAHHbBIX.

d) ['enepatopsl 2NIEKTPOIHEPTUHU HA YTIIC.

3. Kakue 3ayaun pemaer BHeapenue Smart Grid B rOpoJICKYIO
UHDPACTPYKTYPY?

a) OnTumu3ays NoTpeOIeHUS YHEPTUN

b) Ontumu3anus paboThI AIEKTPOCTAHLIUI

C) [loBeIlIeHUE KauecTBA ANEKTPOIHEPTHU

d) OGecnieueHue 3anUThI TOTPEOUTENIEH

4. Kakyie TeXHOJIOTHH SIBJISIOTCS KJIFOUEBBIMU JUIsl )YHKIIMOHUPOBAHUS
Smart Grid?

a) nTennekTyanbHble U3MEPUTETIbHBIE YCTPOMCTBA

b) Mozynu UHTEpHET CBSI3U

C) ABTOMaTH3WPOBAHHBIC CUCTEMBI YIIPABICHUS

d) Juddepenipaibabie aBTOMATHUSCKHUE BHIKITIOUATEIN

5. ConocraBbTe Npo0JIEMBI DHEPTOCUCTEMBI C PEIICHUSIMU,
npeanaraeMeivu Smart Grid:

1) IlpoGnemsr:

2) Pemienust:

a) BrIcokue MIKOBBIC HATPY3KU

b) Ucnonb3oBanne BO300OHOBISIEMBIX HCTOUHHKOB

¢) PaBHOMEpHOE pacmpenencHie Harpy3Ku

d) HectaOuapbHOCTD HAMPSKECHHS

e) YiyunieHne KadecTBa dJIeKTPOIHEPTUI

f) HeadexruBHOE pacnpenenenue pecypcoB

g) 3arpsi3HEHUE OKPY KaIOIIEH CpeIbl

h) OnTuMu3anus UCIoIb30BAHHS PECYPCOB

6. ComnocraBpre TexHONOrHH Smart Grid ¢ 06JacTIMU TPUMEHEHUS:
1) TexHnonoruu:

2) O6sacTu NpUMEHEHUS:

a) CHIDKEHHE CTOMMOCTH SHEPTUU

b) NHrerpanus Bo300HOBISIEMBIX HCTOUHHUKOB

¢) Junamudeckoe 11eH000pa3oBaHue

d) ToBbImenne 3 HEeKTHBHOCTH MOTPEOICHHSI

€) ABTOMaTHU3UPOBAHHOE YIIPABJICHHUE HATPYy3KOMH

f) YMeHbIIeHHE 3aBUCHMOCTH OT [EHTPAIN30BAHHBIX HCTOYHUKOB
g) Pacnipenenennoe mpon3BoACTBO

h) CtumynupoBaHue S5KOHOMUYHOTO MOBEACHUS MOTpeOUTENeH
7. CocTaBbTe MPaBUIBHYIO MOCIEI0BATEILHOCTE BHEIPEHUS
TtexHoaoruu Smart Grid:

a) MacmtabHoe BHEIpeHHE

b) UuTerpanus Bo300HOBISEMBIX HCTOYHUKOB SHEPTUH

C) [TunoTHbIe MPOEKTHI

d) Pa3paboTka cTaHIapTOB U MPOTOKOJIOB

e) BaenpeHne yMHBIX CUETYHKOB

8. YcraHoBHTE NOCIEI0BATENbHOCTD ACUCTBUN TPU BOSHUKHOBEHUU
MIMKOBBIX HArpy30K B cet Smart Grid:

a) YBegoMJIeHHE TOTpeOUTeNIel O MMKOBBIX Harpy3Kax
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b) ABTOMaTHYECKOE CHIKEHUE HArPY3KH Ha OCHOBHBIE HCTOYHHUKH

¢) AHaJIM3 TaHHBIX O MOTPEOICHUN

d) AkTuBanus pe3epBHBIX UCTOYHHUKOB SHEPTHU

9. Yro Takoe u Kakue ObIBAIOT CUCTEMBI JUCTAHIIMOHHOTO
MOHUTOPHUHTA U YIIPABICHUS?

10. Kakue MeTo/ibl MPOTHO3UPOBAHUS TOTPEOICHUS STIEKTPOIHEPTUN
MIOMOTAIOT ONITUMH3HPOBATH PECYPCHI?

1. BeiOpars NpaBWIbHBIM BapuadT orBerd. Yto Takoe Smart Grid
CHUCTEMBI?

a) Cucrembl AIEKTPOCHAOKEHHS, HCIIOJIb3YIOLINE
CBEPXITPOBOHUKOBBIC MaTEpUAIIbI IJISl CHIKEHUS IOTEPb.

b) YMHbIE cuCTEMBI, TTO3BOJISIOIINE OTCICKUBAT 00BEMBI T€HEPALIUU 1
MOTPeOICHUS DIIEKTPOIHEPTUH.

C) MonaepHU3UpOBaHHBIE CETH  DJIEKTPOCHAOXKEHUS,  KOTOPHIC
UCTOJNB3YIOT HWH(POPMALMOHHBIE W KOMMYHHKAIIMOHHBIE CETH H
TEeXHOJOruu nnsi cOopa wuHboOpManuu 00 DSHEPrONPOU3BOJCTBE H
SHEProONOTPEOICHUH.

d) Cucrema AaT4MKOB M CHCTEM, IMO3BOJISIONIMX OMPEACNIATH MECTO
aBapuU B CETH JIEKTPOCHAOKEHUS.

2. BelOpars IIpaBIIIBHBINA BapvaHT oTBeTa. YTO Takoe DKCIEPTHBIE
CUCTEMBI B DJIEKTPOIHEPreTHKe?

a) CroxHble IPOrpaMMHBIE KOMIUIEKCHI, aKKyMYJUpPYIOLIHME oO0Iue
3HAHUS CHEIHAIMCTOB U TMO3BOJSIONINE OOMEHUBATHCS UMU C JPYTHMH
CHeIHaTUCTaMH.

b) CnoxHble MporpaMMHBIE KOMIUIEKCHI, aKKyMYyJIHUPYIOIIHE 3HAHHS
CHEIMATMCTOB B KOHKPETHBIX  MPEAMETHBIX  00NacTsIX U
TUPKUPYIOIINE 3TOT IMIUPHUSCKUAN OMBIT I KOHCYJIbTAIIMA MEHEE
KBJIM(DUIIUPOBAHHBIX MOJIE30BATENCH.

Cc) CroxHble MpPOrpaMMHBIE  KOMIUIEKCHI,  aKKyMYJIUPYIOIIHE
TEOPETUYCCKUE 3HAHUS CICIHAIUCTOB B KOHKPETHBIX TMPEIMETHBIX
o0jacTaX W TUPOKHUPYIOIIME WX Ui KOHCYJIbTAallMd  MEHee
KBaJIN(ULIMPOBAHHBIX MTOJIb30BATENEH.

d) CrnoxxHble IPOrpaMMHBIC KOMILIEKCHI, aKKyMYJIUPYIOIIHE OIUOKH B
KOHKPETHBIX ~TPEIMETHBIX 00JacTIX H THPAKHPYIOIIHE 3TOT
SMIUPHUYECKAN  OMBIT JUIS KOHCYJbTAIlMi  KBATH(DHIIMPOBAHHBIX
MOJb30BaTENCH.

3. Kakue hakropsl MOI'YT 3aTpyaHUTh BHeapenue Smart Grid?

a) Bricokast cTOUMOCTh OOHOBIIEHUSI HHPPACTPYKTYPHI

b) Hcmonb3oBaHWe  TEXHOJOTMHM  pACIPEIEICHHOW  TeHepariu

ANEKTPOIHEPTHH
¢) [IpoGiemMbl COBMECTUMOCTH C CYIIECTBYIOIIUM 000PYI0BaHHEM

d) Hcronk30BaHieM aHAIOTOBBIX TPUOOPOB yUETa IEKTPOIHEPTUN

4, Kakge mpeumymiecTtsa  mpemoctaBisgior  Smart  Grid  mepen

TPaJAULIMOHHBIMU JIEKTPOCETAMU?

a) [loBeimenune 3¢ (HEKTUBHOCTH pacpeieTICHUS AIEKTPOIHEPT U
b) CHmxeHue ogaBaeMoil MOIITHOCTH Ha TIOTpeOuTENeH

C) YiydieHne HaJexKHOCTH JIEKTPOCHAOKCHUS

TK-5.]1.1
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d) CHmKEHHE CTOUMOCTH JEKTPOIHEPTHH

5. ConocraBeTe maHoBanmu B Smart Grid ¢ uX BIMIHUEM Ha
IIOTPEOUTETIEH:

WNunoBanmn:

Biusnaue:

a) [ToBpimienue koMpopTa KU3HU

b) CHmxeHue 3aTpaT Ha AIEKTPOIHEPTHIO

C) YMHOe oMalllHee OCBEIICHHE

d) YBennueHue HaIe)KHOCTH YIHEPTrOCHAOKEHUSI

e) [ToBbllieHNe KOHTPOJIS Hal HOTpeOIeHuEM

f) ABTOMaTHUYECKHE CHCTEMBI yIIPABICHUS KIIMMAaTOM

g) MHTennexTyanbHble CUCTEMbI XpaHEHHUS YHEPTUN

h) BupTyanbHbie 3J1€KTPOCTAHIIMN

6. ConocraBeTe npeumyiectsa Smart Grid ¢ ux Bo3aeiicTBHEM Ha

OKPYKAIOIIYIO CPENy:
[Ipeumymecrna:

Bo3zneiictBue:
a) CHIKEHUE SHEpronoTpedaeHus

b) YMeHbleHe BBIOPOCOB YIIIEKUCIIOrO Ta3a

) CokpalieHre MapHUKOBBIX Ta30B

d) IToBeimieHre 1011 BO30OHOBIISEMBIX HCTOYHUKOB

) YiyulieHre 3K0JIOTUYECKON 00CTaHOBKH

f) CHbKeHME 3aBHCUMOCTH OT HCKOMAeMOTO TOILINBA

g) ViydlieHue yrnpaBieHUs SHEPreTHYECKUMU PECYpCaMu
h) OnTuMu3anus TOTPeOICHUS TPUPOIHBIX PECYPCOB

7. PaccraBeTe B IIPaBHJIBHOM IIOPSIIKE dTambl 00paOOTKM MAaHHBIX B
Smart Grid:

a) AHanu3 U 00paboTKa JTaHHBIX

b) [MpunsTHE perieHnii Ha OCHOBE aHAK3a

) OTtmpaBKka KOMaH/ yIpaBIeHUs

d) COop maHHBIX C YMHBIX YCTPOUCTB

8. PaccraBbTe OponcCChl, CBA3AHHBIC C VJIYYIICHHUEM KadycCTBa

ynekTpodHeprun B Smart Grid B IpaBUILHOU TOCIIEI0OBATEIHLHOCTH
a) MOHUTOPHHT TapaMeTPOB AIEKTPOIHEPTUH
b) KoppextupoBka Harpy3ku B peaibHOM BPEMEHU

C) AHalM3 CTaTUCTUYECKUX JaHHBIX O KaYecTBe

d) Baeapenne HOBBIX TEXHOJIOTHH (QUIIBTPAIIMU M CTAOHIH3AINT

9. OnmmmTe Kak YCTPOGHBI M B YeM 3aKJIIOUaeTcs KIoYeBas
0COOEHHOCTh MHTEIJIEKTYAIbHBIX CUETUUKOB 3JIEKTPOIHEPTUH?

10. Yro takoe FACTS TtexHonorus ¥ Kak OHa cBf3aHa co Smart
Grid?

IIpumeyanue:

3aganve 1 Tuma ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA M3 YEThIPEX MPEAJIOKEHHBIX U
000CHOBaHMEM BBIOODA:

[TomHOE COBMazeHNE C BEPHBIM OTBETOM — 1 OaJw.

HesepHsrii oTBeT min ero orcyrerBue — 0 6amuios.
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3amanue 2 TUNA C BBIOOPOM HECKOJIBKUX BAapHAHTOB OTBETA W3 MPEIJIOKECHHBIX M
pa3BepHYTHIM 00OCHOBaHHEM BBHIOOpA:

[TosHOE COBIAZICHUE C BEPHBIM OTBETOM 1 Oasut.

OTCcyTCcTBHE MUHUMYM OJHOTO MPABUIBHO OTBETA WJIU TOJHOE OTCYTCTBYeT oTBeTa — 0
0ajIoB.

3ananue 3 TUNa Ha YCTAHOBJICHHUE COOTBETCTBUSL:
[TonHOE coBnaieHue ¢ BEPHBIM OTBETOM - 1 Oa.
Hesepnoe comocTaBiieHrne 0TBETOB WM OTCYTCTBUE OoTBeTa — () Oaios.

3aganue 4 THNA HA YCTAHOBJIEHHUE 110CIIEI0BATEIbHOCTH
[TonHOE MpaBUILHOE COBNAAEHUE OYEPETHOCTH OTBETOB - 1 Oamiom
Hapyuienre npaBuiabHOIo Mopsijika OTBETOB WIIM OTCYTCTBUE 0TBeTa — () GalsioB.

3agaHue 5 TUNA C pa3BEPHYTHIM OTBETOM:

[TpaBuIIbHBIIN OTBET 3a 3a7jaHKe OLlEHUBAeTCs - 3 Oaa.

Ecnu nomymiena oqna ommOka \| HETOYHOCTh \ OTBET NMPAaBUIIBbHBIN, HO HE MOJHBIHA - 1
Oa.

Ecnu nonymeno Oosnee 1 omubku \ oTBeT HenpaBmibHBIL \ oTBeT orcyrcTByeT — 0
0aJu1oB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He mpeaycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIONIMEe  HPOLEIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJIEpKaTCi B
JOKAJIBHBIX HOPMaTuBHBIX akTax ['YAII, pernmameHTHpyOIMX MOPAJOK W HPOLEAYPY
IIPOBEJCHUS TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTaluy 00y4aroluxcs
I'VAIL
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11. Meroauveckue yKa3aHus A 00YUYaIOMIUXCs IO OCBOCHUIO TUCIIUTUIMHBI

11.1. Metoauueckre yKa3zaHus [ OOYYarOIIMXCS 10 OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riryOOKoe M SCHOE M3JIOKEHHE y4yeOHOro marepuana. Ha3HaueHwe COBpPEMEHHOH JIEKIHMU B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
(dyHIaMEHTaIBHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO TIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOIHIET METOAO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEIbHOE MPEICTaBICHHUE O JUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMMOCBA3AHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OIpPEAEseTCs eNIeBOi YCTAHOBKOM K Ka)KI0M KOHKPETHOU TeME;

— TIOJy4YEHUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEleM;

— pa3BuTHEe MNpo(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsIBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHOU PadoTHI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsSI HA ONIMKaMIINe TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3JIMYHBIX
dbopMyIupoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JIEMOHCTpaluuend CIaioB H
UCMOJIb30BAaHUEM DA3laTOYHOrO MaTepuajna MpH TNPOBEIEHHUH KOPOTKUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OTACIbHBIX TEMATHK 10 JAUCLUIIIMHE.

CtpykTypa mpenocTaBleHUsl JEKIMOHHOTO MaTepHaia oJKHa OBITh COTJlacOBaHa H
MIPEMNO0/IaBaThCsl B COOTBETCTBUU C TabuIeH 4.

11.2. Meroanueckue ykazaHHs Uil OOYYArOIIUXCS IO TPOXOXKICHHUIO TPAKTHUYECKUX
3aHITHIH.

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHu3aluu y4eOHOTO
mpolecca, 3aKI0Yaroiasics B BHIIOJIHEHUN 00yYalOIUMUCS MO PYKOBOJACTBOM MpenoaaBaTens
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C IETbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JeATEeIHLHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHUS TSI 00YUYAIOMIEToCs SBISIETCS MPUBUTHE O0YUYarOIIMMCS
YMEHUI 1 HaBBIKOB MPAKTUUECKOU IEATETbHOCTH MO M3y4YaeMOU AUCIUIUIMHE.

[Tnanupyembie pe3yIbTaThl IPH OCBOCHUH O00YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKkperuieHue, yriayOJeHue, paclIMpeHue MW JeTaiu3allvs 3HAaHUW TPHU PEIICHUU
KOHKPETHBIX 337124,

— Ppa3BUTHE IIO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH M METOAMKAMU HW3YYCHHUS KOHKPETHOW Yy4eOHOI
JTHUCIHATIINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHUI;

— ofecrnieueHne palMOHAIBLHOTO COYETaHUs KOJUICKTUBHON M WHIWNBUAYyATbHON (GopMm
00y4eHwusI.
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TpeOoBaHNs K IPOBEACHUIO IPAKTUYECKUX 3aHATHI

[IpakTuueckas padora 1 «OcuoBbl padoTel ¢ ITO SCADA DHTEK — smart grid cucteMsl.
Cosznanue ¥ paboTa ¢ IPOESKTOMY.

Llens pabGoTel: uM3yunTh npuHLUIB padoTel co cpenod SCADA DHTEK — smart grid,
W3YYUTh MIPUHITUI TOIIArOBOTO CO3/IaHMs IPoeKTa B teMo-Bepcuu [10.

[Topsitok BBIOJIHEHUS.

3amyctuth nporpammy SCADA DHTEK — smart grid .

B oTkpriBIIEMCS OKHE 3aIlyCTUTh MacTep CO3/aHus MPOEKTOB

OTKpBITH CUCTEMHBIN Tuaor «O030p Mmarmok».

B mactepe co3nanus mpoeKToOB 3a/1aTh Ha3BaHUE MTPOEKTA.

Haxarp nanee, B HoBOM OkHe BBecTH cieayromuid [P-anpecc: 127.0.0.1

B nmynkre meno «Co3mganue HOBOTO mpoekTay «Co3naHue/moIKIoueHIe 0a3bl JaHHBIX
CIIPAaBOYHUKOB U KYPHAJIOBY.

7. B nmro060M OKHE MPOBOJHUKA JBOWHBIM INETYKOM MBIIIK Ha ¢aiie nmpoekra (Wid Ha ero
apibike) 3amyctutb Uuterpatop DHTEK ¢ naHHBIM IpoeKTOM.

ogakrwdE

IIpakTruueckas pabora 2 «AHaIM3 OTPEOJIEHU U KAadyecTBA JJIEKTPUUECKON DHEPIUU C
npuMmenenneM [10 Power Analyzer Transfery

Lenp paGoThl: U3YYUTh MPUHIUIB MOHUTOPUHTA ITAPAMETPOB 3JIEKTPOIHEPTrETHUECKON
CEeTH U CIIOCOObI BBIBOJIA M aHANIN3a HH(POPMALIUU ¢ TpUMeHeHHeM coBpemenHoro I10.
ITopsimoK BBIIOIHEHUS.

1. Ilonyuuts oOT mnpenoaaBarens aida, CKadaHHBIM C AaHaJIU3aTopa AJIEKTPUUYECKUX
napaMeTpoB CETH WIM, NMPH HAJUMYUU NpUOOpa MOAKIIOYUTH €ro K MEepCOHAIbHOMY
KOMIIBIOTEDY.
3anyctuts [10 Power Analyzer Transfer.
3. U3 mony4eHHBIX JaHHBIX c(OPMHUPOBATH MPOEKT B MpOrpamMme, JJIsi 3TOTO HaXaTb Ha
BKJIAAKY «Daim» — OTKPBITE.
4. Tloctpouth rpaduxu K03PPUIMEHTa MOIIHOCTH, FTAPMOHNYECKON COCTaBISAIOIIEH TOKOB
WIN HanpsbkeHuil (1o BeIOOpY MperoiaBaTelisl) U TOKa Harpy3KH.
5. IlpoBecT »SKCIEpUMEHTAIbHBIE UCCIEIOBAHUS: ONPENEIUTh TMEPUOJbl MUKOBBIX
M3MEHEHUH NIapaMeTPOB MIEKTPUUECKOU CETH.
6. CoxpaHUTH JaHHBIEC B BUJIE TAOJIHII.
7. CdopmupoBaTh OTYET IO IPOBEIEHHOMY aHAIIU3Y.
CdopmynupoBaTh BBIBOJIBI IO XapaKTepy HAarpy3KH, TUILy OTpeduTeneil, chopMupoBaTh
pPEeKOMEHJAlMd MO TNPUMEHEHUI0 TexHoysoruit Smart grid cucreM B HcciexyeMoi
JIEKTPOYCTAaHOBKE.

N

11.3. Meroauueckue ykazaHus JUIsl OOYYaIONIMXCS 10 MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJaroNIUiics BHITIOIHAET paboTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INPENoAaBatrelis, HO 6e3 ero HemocpeaCcTBEHHOIo
y4acTusl.

Jns oOyyaromuxcs 1o 3aoyHod (opme OOydeHHs, camMoCTOsiTeNbHas paboTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BbIONHEHUSI CaMOCTOSTENbHOW paboThl, y oOywaromerocsi GopMupyercs
1esnecooOpa3Hoe MIaHUpOBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISET UM pa3BUBATh YMEHHUs
¥ HaBBIKM B YCBOCHMM U CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAET BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IepuoJ OOydeHHs, IOMOraeT IOJYy4YUTh HABBIKM IOBBIIICHUS
npo¢eCCHOHATBHOTO YPOBHSI.
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MeroaudeckuMH ~ MaTepUallaMK,  HaNpaBJIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBISIOTCS:

—  y4eOHO-METOANYCCKHUI MaTepHal 1Mo JUCIUILIHHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcst
1o 32049HOU (hopme 0OydeHNUs).

11.4. Meroauueckue yKazaHusi JUIsI OOYYalOMIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpUBAaET KOHTPOJIb KayeCcTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCLUIINHBL.

11.5. Meroauyeckue ykKazaHusi Ajisi 00y4aroOlUXCs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUMXCS  MPEAYyCMaTpUBAaEeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYaeT B
cedst:

— muddepeHIMPOBaHHBI 3ad4eT — JTO0 ¢dopMa OIEHKA 3HAHWH, TOJYyYECHHBIX
00y4JarmuMcsl TpU U3YYSHUH AUCHUILTUHBL, TPU BHIMOTHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HayYHO-KUCCIEAOBATEIILCKUX pa0OT U MPOXOKIACHUU MIPAKTUK C aTTECTAIIMOHHON OIICHKOMN
«OTJIIMYHOY, «XOPOILIO», KyJAOBICTBOPUTEIHLHOY, HEYAOBIECTBOPUTEIHHOY.

[TpoMexyTouHass arrecTanusi NPOBOAHUTCS B Qopme audQepeHInpPOBaHHOTO 3ayeTa.
3ader mNpOBOAUTCS B YCTHOM ¢dopme mno Ouieram B BUIE MOATOTOBKA W HU3JIOKEHUS

pa3BépHyTOrO OTBeTa. Bpems Ha moAroToBKy orera - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy TUCIUTUIUHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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