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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 JIEKTPOTEXHUKA» 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(ecCHOHATLHOM IEATEIIEHOCTI

[IK-5 «CnocobeH NpoBOAWTH aHAIW3 M KOHTPOJIH MapaMeTpOB U YCIOBUU pPabOThI
OTJIEIbHBIX KOMIIOHEHTOB JIEKTPO3HEPI€TUYECKON CUCTEMBI»

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

[IpenogaBanue AMCHUILIMHBI TpeAycMaTpuBaeT cieayioume ¢GOopMbl OpraHU3aINH
y4eOHOTO Mpolecca: JEKIHH, TPAKTUIECKUE 3aHITHs, CAMOCTOSTEIbHAst paboTa 00y4aromerocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAS aTTecTalus B hopme nudhepeHIupoBaHHOTO 3a4eTa.

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

SI3bIK 00yUeHus IO JUCHUILTUHE «PYCCKHID)



1. IlepedeHb MIIAaHUPYEMBIX PE3yJILTATOB O0YUYEHHMS IO JUCLUIUINHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

dopmupoBaHue y o0yyaromuxcs NpodecCHOHAIbHbIX 3HAaHUH U YMEHUI B COOTBETCTBUU
¢ ®I'OC BO c yderoM NpUMEHEHHS COBPEMEHHBIX HHU(POBBIX TEXHOJOTMH B 00JacTH
CHCTEMHOI'0 PELICHMs] KOMIUIEKCa 33aJad KaK OpraHU3alMOHHOIO, TaK U TEXHUYECKOI'0 YpOBHS,
HAIIPaBJIEHHOIO Ha CO3/IaHUE HMHTEJUIEKTYaJIbHBIX AJIEKTPOIHEPIETUUYECKUX CUCTEM C aKTUBHO-
aJaliTUBHBIMU CETSIMM C YY€TOM BCEX BO3MOXKHBIX PEXHUMOB paboThl cerell. JlucuumianHa
BXOAUT B COCTaB 4YacTd, (OPMHPYEMOH YyYaCTHHKaAMH OOpa30BaTENbHBIX OTHOILICHHIA,
00pa3oBaTeIbHONW IPOrpaMMBbI BBICILIETO 0Opa30BaHMU.

1.2. JlucumnnuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4acTHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BBICIIET0 00pa3oBaHus (Jaee —
OI1 BO).

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

B pesynbrare u3ydeHus AUCUUILIMHBI O0yYaroluiicss NOKEH 00JaJaTh ClelyroIluMu
KOMIIETEHIIMSIMUA HITH WX 9acTsAMHU. KOMIeTeHIIMM ¥ WHAWKATOPBI MX JTOCTHIKECHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHb KOMIETEHIMHA U MHIUKATOPOB MX JIOCTHKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koz u HanMeHoBaHMe HHANKATOPA
KOMITETCHIHT KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHITUU
[1K-1 cocoGen
ITK-1./1.2 pemraer npodeccuoHanbHbIC 3a1a91
MPUMEHSITh TEXHOJIOTHH
MPEAUKTABHOTO U aHAJTMTUYECKOTO THUIIA 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
[Tpodeccuonanvubie | yCIOBUN pabOTHI rnapamMeTpaMH 1 XapakTepuCTUKaMHU
KOMITETCHIINH OT/IEITbHBIX KOMITOHEHTOB 3JICKTPOIHEPTe€THUECKOM
KOMIIOHEHTOB CHUCTEMBI
AIEKTPOIHEPrETUUECKOMN
CHUCTEMBI

2. Mecro nucuumianHsl B cTpyktype OI1

Hucnurnnuaa MoxkeT 6a3upoBaThCs Ha 3HAHUSIX, paHee TPUOOPETEHHBIX 00YYaIOITUMUCS
MIPU U3YUYEHUH CIETYIOUUX TUCIUTUINH:

— «DJIEKTPUYECKHUE U DJIEKTPOHHBIC aNMapaThly,

— «2HepreTuyeckas IEKTPOHUKAY,

— «DJIEKTPUYECKUE CUCTEMBI U CETUY,

— «DIeKTpOCHAOXKEHUEY,

— «DJEKTPUYECKUE CUCTEMBI U CETUY.

3HaHUs, MOJYyYEHHbIE NPU M3YyUYEHUHM Marepuana JJaHHOM JUCUUIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAuY€HHEe, TaK M BCIOMOTaTEelIbHOE HCMOJIb30BAaHUE MPU MPOXOKACHUU
MPOU3BOJICTBEHHON MPEATUTUIOMHON MPAKTUKHU U MOJTOTOBKE BBIMYCKHON KBaTU(UKAIIMOHHON
paboThI, M U3YYCHUH IPYTUX JUCIUTUINH:

— «DJEeKTpUYECKUE CTAHIIUU U TOJCTAHIIUNY,

— «OHeprocHabkeHue ¥ d3HEProd3hHEKTUBHOCTDY,

— «PacnpesesieHHbIE HHTEIEKTYAJIbHBIE YHEPTOCUCTEMBDY.




3. O0BeM H TPyA0EMKOCTh TUCIUILTAHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CEMeCTpaMm) IPeACTaBICHbI B
Tabnuie 2.

Tabauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILINHBI

TpynoeMKocTh 1o

Bun yaebHol paboThl Bcero ceMecTpam
Ne8
1 2 3

Oowan mpyooemkocmep OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckol no020moeKu 17 17
AyoumopHnuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE!

nexmu (JI), (gac) 17 17

I(IpaK)TI/IquKHe/ceMI/IHapCKI/Ie sansarus  (113), 17 17

qac

naboparopusie padbotsl (JIP), (dac)

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

9K3aMeH, (Jac)

CamocmoamenvHnas paboma, Bcero (dac) 74 74
Buo npomesrxcymounoi ammecmayuu’ 3auer, Tl

madd. 3ager, sk3amer (3auer, Judd. 3auq, ' Hudd. 3ad.
OK3.**) 3a.

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CopneprxaHue JUCLUIUIMHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI IO pa3jesiaM U BUAAM 3aHITHIA.
Paznensl, TeMbl TUCHMIIMHBI U UX TPYA0EMKOCTh NPUBEIEHBI B Ta0nuLe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pa3nensl, TeMbI JUCLIMILIAHEI (uac) (qac) (4ac) (qac) (qac)

Cemectp 8

Pa3nes 1. Beenenue B Smart Grid texnonorun
Tema 1.1 OcuoBbl Smart Grid u ux posis B
3JIEKTPOIHEPTETHKE
Tema 1.2 ApxuTekTypa v KOMIIOHEHTHI ceTH Smart
Grid 4 4 18
Tewma 1.3 IlpuHIIMTIBI yTIpaBII€HUST HATPY3KOU U
pactpe/ieIeHHON reHepaluu
Tema 1.4 DHeproaPpPeKTHBHOCTL U YCTOWYNBOCTh
cuctembl Smart Grid




Paznen 2. CucreMsl ynpasjieHMs1 ¥ MOHUTOPUHIA
B Smart Grid

Tema 2.1 SCADA cucteMsl 1 uX pojib B YIPaBICHUH
CETBIO

Tema 2.2 [Ipotokonst cBsizu B Smart Grid (MOK
61850, MOK 60870 u ap.)

Tema 2.3 BupTyamnbHble C€TH U UX IPUMEHECHHUE B
cUCcTeMax YIpaBJiIeHUs

Tema 2.4 PactipeneneHHbIE CHCTEMBI MOHUTOPHHTA U
JIMaTHOCTHKH COCTOSTHHSI CETH

Paznen 3. HeprodppeKTHBHOCTH M XpaHEeHHE
IHEPruu

Tewma 3.1 Ynpasienue 3HepronorpediIeHneM U
Harpy3Koi B peXHMe PeaIbHOI0 BPEMEHH

Tema 3.2 MlHTemIeKTyaIbHbIE CYETYUKHU U aHATHU3 4 4 18
MOTpeOIeHUS SHEPTUH

Tema 3.3 DHeprocucTeMsl C aKKyMYJIMPOBaHUEM U
XpaHCHUEM SHEPIruu

Tema 3.4 MaTerpanus BO300OHOBISIEMBIX HCTOYHUKOB
OHCPI'MU B CCThH

Paspnen 4. Ynpasienue Harpy3koi u
ONTUMM3ALMS SHEProNoTPedIeHHs

Tema 4.1 JluHamuueckoe ynpapieHUE HATPy3KOU JIsl
0aaHCUPOBKH CETH

Tema 4.2 ABTOMaTHUECKOE PETYIUPOBAHUE HATPY3KHU
B PEaJbHOM BpPEMEHH 5 5 20
Tema 4.3 [Iporuo3upoBaHue MOTPEOICHUS
3JIEKTPOIHEPTUH TSl ONTUMH3AINU PECYPCOB
Tema 4.4 DHepreTHUecKre arperaTopsl ¥ UX poJib B
ONTHMU3AILIUU PACXO0B

Tema 4.5 CMapT-10Ma M UX BKJIAJ] B YIIPABJICHUE
Harpy3Kou

Hroro B cemectpe: 17 17 74

Hroro 17 17 0 0 74

IIpakThueckass IOATOTOBKA  3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
o0ydJalmuMuCs  OINpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei
npodeCcCHOHATBHOMN 1S TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHHA.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabIuUIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKHMOHHOI'O MUKJIa

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Pa3nen 1. BBenenue B Smart Grid Texnonornu

Tema 1.1 OcHoBbl Smart Grid 1 UX pojb B ITEKTPOIHEPTETHKE
Tema 1.2 ApxuTekTypa U KOMIOOHEHTHI ceTn Smart Grid

1 Tema 1.3 ITpuHIWNIBI yIpaBIeHUS HATPYy3KOH U paclpeacICHHON
TeHepaIiu

Tema 1.4 DHEproshHEeKTUBHOCTH M YCTOMYNBOCTH CUCTEMBI Smart
Grid




Paznen 2. CucreMsl ynpasJjenus u MoHuTopunra B Smart Grid
Tema 2.1 SCADA cucteMbl 1 UX pOJb B YIPABICHUH CETHIO

Tema 2.2 [Ipotokomnst cBsi3u B Smart Grid (MOK 61850, MOK 60870
u 1Ip.)

Tema 2.3 BupTyamnbHble C€TH U UX IPUMEHEHUE B CUCTEMaX
yIpaBIeHUS

Tema 2.4 PactipenieneHHbIe CUCTEMBbI MOHUTOPUHTA M JMaTHOCTHKH
COCTOSHUSI CETH

Pa3nen 3. JHeprodgdpeKTHBHOCTH H XpaHeHHE YHEPTHH

Tewma 3.1 Ynpasierne sHepronoTpedIeHHEM U HATPY3KOH B PEXKIIME
peanbHOTro BpeMEHU

Tema 3.2 MHTEINEKTYaIbHBIE CUSTYMKH U aHAIHU3 TOTPEOJICHHS
SHEPTUHU

Tema 3.3 DHeprocucTeMsl C aKKyMYJIHUPOBaHUEM U XpaHEHUEM
SHEpPTUU

Tema 3.4 MaTerpanus BO300HOBIISAEMbIX HICTOYHUKOB SHEPTUU B CETh

Pa3pnen 4. Ynpasienue Harpy3koi 1 onTuMHu3anus
HepPronoTpedIeHust

Tewma 4.1 JluHaMu4eckoe yrpaBlieHUe Harpy3KOH sl 0aTaHCHPOBKH
ceTH

Tema 4.2 ABTOMaTHYECKOE PETYIUPOBAHUE HATPY3KU B PEAIbHOM
BpPEMEHH

Tewma 4.3 [IporaHozupoBanue MOTPEOICHUS ITEKTPOIHEPTUN IS
ONTUMM3ALIUHU PECYPCOB

Tewma 4.4 DHepreTuecKkue arperaTopsl U UX poJib B ONTUMHU3ALUH
pacxoJoB

Tema 4.5 CmapT-10Ma 1 X BKJIAJ B yIPaBIeHNUE HATPy3KOU

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSA
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYTOCMKOCTb

N3 nux Ne
DopMBbI .
Ne Tembl IPaKTUYECKUX TpynoeMKoCTb, | TpaKTHUECKOH | pa3ziena
. MPaKTUYECKUX
n/m 3aHATUN ” (uac) MOATOTOBKH, | JUCLUIT
3aHATUN
(gac) JIUHBI
Cemectp 8
OcHoBsl padoTtsl ¢ [1O IIpakTHueckoe
SCADA DHTEK — 3ajjaHIe
1 | smart grid cuctemsr. 4 1
Coznmanme u padora ¢
ITPOEKTOM.
Ananus norpebnenust u | [Ipaktuueckoe
KauecTBa 3aJjaHue
2 | DIEKTPUIECKON SHEPTUH 4 2
¢ npuMeHenuem [10
Power Analyzer Transfer
Hacrpoiika mpuema IIpakTueckoe
3 | TaHHBIX TIO MPOTOKOITY 3aJaHue 4 3
M3K 61850-8-1 nu




MD3K 60870-4-104.

Coznanue KOHTpoJUIepa-

IMYJISATOPA. 3aJ1aHue

[IpakTuueckoe

Bcero

17

4.4. JlabopatopHble 3aHATUS

Tewmbl 1aG0paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBEIEHBI B TabIUIE 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

U3 Hux No
Ne TpymoeMKOCTh, | MPaKTUYECKOM | pa3jena
HaumenoBanne 1abopaTopHbBIX paboT Py - | TP p
/o (gac) MOJATOTOBKH, | JHMCIIHI
(uac) JIMHBI

VY4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bcero ‘

4.5. KypcoBoe nmpoeKkTHpoBaHK€e/ BHIIOTHEHUE KypCOBOM paboThI

VY4eOHbIM [JITaHOM HE MPEIYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronIXcs
Buibl camocTosiTeNbHOM pabOThI U €€ TPYAOSMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabauna 7 — Busabl camocTosTebHONU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3ydeHue TeopeTHueckoro MaTepurania
40 40
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[TonroroBka K TeKylieMy KOHTPOJIIO
ycneBaemoctu (TKVY)
JlomamnHee 3axanue (J13) 16 16
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMN 10 10
arrectanuu (I1A)
Bceero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUYaIOIIUXCS TT0 TUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JJIsl CaMOCTOSITENIbHOW paboThl 00y4aromuxcs yKa3aHbl B

mar. 7-11.

6. IlepeueHb MEYATHBIX W ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeuyeHpb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3IaHUH MpHUBeeH B TabmuIie 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX U DJICKTPOHHBIX YICOHBIX HU3JaHUN

HIudp/
URL anpec

bubnuorpaduyeckas ccpuika

KommuecTBo 3K3eMILIsIpOB B
oubnmioTeke




(KpoMe 3JIEKTPOHHBIX SK3EMILISIPOB)

TexHu4ecKnue cpencTBa TUCIETYSPCKOTO 1
TEXHOJIOTMYECKOTO YIPaBICHUS: Y4eOHOE
nocodue / Coct.: }10.B. Mscoenos, JI. A.
Mscoenosa, W.I'. Iloarypckasi.-
Bbnarosemenck: M3a-so AmMI'Y, 2014. — 116
C.

KomMruiekcHast aBTomMaTu3aIus B
sHeprocOepekeHnu: yueoHoe mocooue / P. C.
I'onos, B. FO. Temnbies, A. E. Copokun, A. -
A. lllunenés. — Mockpa: UTH®PA-M, 2020.
—312c.

Wnrepuer Bewieit. MccnenoBanus u 061acth
npuMeHeHus: Monorpadus/ 3apaMeHCKHUX
E.IL., Aprembes U.E. - M.: HUL] UH®PA-M,
2015. - 188 c.

OHeprocOepexeHUE B AKUIUIIHO-
KOMMYHAJILHOM XO035HCTBE: yueb. mocodue /
B.A. Komkos, H.C. Tumaxosa. - 2-e U3z, -
M.: UHOPA-M, 2018. - 204 c.

Bo3oOHoBiIIEeMbIE W HETPAJUIIMOHHBIC
UCTOYHUKHM DJHEpPruu: ydeOHoe mocobue
[DnexkTpoHHBIi pecypc]: yueOHOe mocodue /
O. 5. Conenas, C. B. Comenslii; Boikos
H.A., Peicun A.B., Conémas 0.4, 5
UYepnbimeBa  O.BC.-Tlerepd. roc.  yH-T
aIPOKOCM. TPHOOPOCTPOCHHS. - IEKTPOH.
tekcToBble mad. - CI10.: U3n-Bo I'VAII, 2020.
-120c.

7. TlepeyeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(}OPMAIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpMaITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «U HTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedeHb DIEKTPOHHBIX 00pPA30BATENBHBIX PECYpPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT)

URL anpec HaumenoBanue
https://lib.guap.ru/jirbis2/index.php OnextponHas 6ubmmoteka 'Y AIT
https://profstandart.rosmintrud.ru baza npodeccnoHaabHBIX CTaHIAPTOB
https://www.gost-r.com/ CrnpaBouHble MaTepHalibl 1 HOPMAaTUBHBIE

JOKYMEHTBHI 110 AJIEKTPUIECKUM CHCTEMAaM.
https://openedu.ru/ OTKpbITOC 00pa3oBaHue, KYPChl BEIYIUX
https://openedu.ru/course/spbstu/RENERGY/? | By3oB Poccun
session=fall_2023 Kypc «Bo3obHoBIsIeMas sHepreTuka: Pecypcsl

U TCXHOJOI'n»



https://openedu.ru/

https://nplusl.ru/material/2021/05/18/a-long- N + 1 — Hay4YHO-TIOYJIIPHOE U3/IaHUE
way-to-intelligent-twins

8. IepeueHb HHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp MPOrpaMMHOTO OOECHECUCHHMS, HCIOJB3YEMOIr0 IMpPHU OCYHICCTBICHHU
00pa30BaTesIbHOTO Ipolecca M0 TUCIUIIIHHE.
[lepedeHp UCTIONB3yEMOTr0 IPOTPaMMHOT0 obecrieueHus npeactasieH B Tadbmaure 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne /1 HaumenoBanue

1 Hoctyn B uatepuet, Scada [10

8.2. IlepeueHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO TUCITUILTAHE

[lepeyeHb WCMONB3YEMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HanmenoBanue

1 He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 6a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOUMOCTH)

1 MynbsTumMeauiiHas JICKIUOHHAS ay IUTOPHUS

HepCOHaJ'ILHHe KOMIIBIOTCPEI € IMTPEAYCTAaHOBJICHHBIM 11O

2 | SCADA DHTEK u Power Analyzer Transfer u noctymnom B
HHTCPHET

10. OueHouHbIE CpeACTBA ISl MPOBENACHUS TPOMEKYTOUHOHM aTTecTaIiun
10.1. CocTaB OIIEHOYHBIX CPEIACTBJISA TPOBEJACHHUS IPOMEKYTOYHONW aTTeCTallun
o0ydaromuxcs Mo AUCHUIUINHE TPUBEACH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JUIS IIPOBEICHUS TPOMEKYTOTHOH aTTeCTaIluu

Bug HpOMC)KyTO‘-IHOﬁ arTeCTalnuun HCpC‘-ICHB OICHOYHLIX CPCACTB

JuddepeHpoBaHHbIN 3a4ET Crincox BONpocoB;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTCsl S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B Teuenne cemecTpa MOXKET MCIOJIb30BAThHCS
100-6amipHas  mKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IpaBUja

UCIIOJIB30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
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Ta6mmma 14 —Kpurepuu orieHkn ypoBHs chOPMHUPOBAHHOCTH KOMITETCHIIUI

OI11eHKa KOMITETEHIUN

5-0ayuipHad IIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIH
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— ONUPASCh HA 3HAHMS OCHOBHOM M JOIOJHUTEIBHOW JIMTEpPATypHI,

«OTINYHO o
GaTeHO TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJOKEHUS C MPAKTUIECKOM
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U ApTyMEHTUPYET BbIIBUTaEMbIE UM UJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— CBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHIA.
— 00yyJaromuiicss TBEPIO0 YCBOWJI MPOrPAMMHBII MaTepual, TPaMOTHO
U, IO CYIIECTBY, M3JIaraeT €ro, OIHUpPasCh HAa 3HAaHUS OCHOBHOM
JUTEPaTypHl;
CXODOLLO — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEN;
P — YBSI3BIBACT YCBOCHHBIE 3HAHHUSA C TIPAKTUYECKOW JESTEITBHOCTHIO
«3aYTEHO»
HalpaBJICHUS;
— apryMEHTUPYET Hay4yHble IOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOH CIeLUAIU3UPOBAHHBIX TOHITUH.
— o0yyaronuiicst yCBOMJI TOJIBKO OCHOBHOH NPOrpaMMHBIM MaTepual,
[0 CYILIECTBY, M3JIaraeT ero, Onupaschb Ha 3HAHHUS TOJILKO OCHOBHOM
JUTEPATypPHI;
— JIOITyCKAaeT HECYIIECTBEHHBIE OIMOKU U HETOYHOCTH;
«yZIOBJIETBOPUTEIIEHOY .
— MCIIBITBIBACT 3aTPyJHEHHUsS] B IMPAKTHUYECKOM IPUMEHEHHWH 3HAHUHN
«3aYTEHO»
HalpaBJICHUS;
— cJ1a00 apryMeHTHPYET HayUHbIE MTOJI0KEHHUS,
— 3aTpyJHseTCs B OPMYJIUPOBAHNHU BBIBOJIOB U 0000IIEHNUI;
— YaCTMYHO BJIaJIe€T CUCTEMON CHelMaIN3UPOBAHHBIX MOHATHH.
— o0yyaromuiicss He YCBOWJI 3HAYUTEIbHOM 4YacTH MPOrpaMMHOIO
MaTepuania;
— JIOTYCKaeT  CyNIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
«HEY/IOBIIETBOPUTEITLHOY .
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;
«HE 3aUTEHO»

— UCTIBITHIBAET TPYJHOCTH B MPAKTHUUECKOM MMPUMEHEHUH 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OPMYIUPYET BHIBOJIOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIC MAaTECPHAIBI.
Bompocs (3amaun) asis 9K3aMeHa mpeICTaBIeHb! B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 5K3aMeHa

Ne i/t [lepeuens BompocoB (3a1a4) AJisl DK3aMEHa Kon
WHAMKATOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bomnpocs! (3agaun) mis qudd. 3auera npeacTaBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nus audd. 3adera
Ne i/t [Tepedyens Bonmpocos (3amay) miis audd. 3adera Kon
WHAMKATOpa
1. Yro takoe Smart Grid u kakue OCHOBHBIE LIEJIN IK-1.11.2
MpecleAyI0TCs IPU BHEIPSHUH STOW KOHIICIIUH?
2. Ha3zoBuTe OCHOBHBIE KOMIIOHEHTBI CMAPT-TPUJ] CHCTEM
1 OOBSICHUTE UX POJIUA B JIEKTPOIHEPTETHKE.
3. Kakue 0CHOBHBIC XapaKTEPUCTUKH ITPOTOKOJIOB CBSI3U

MDK 61850 u MDK 60870 gemaroT nx MOJIE3HLIMHU B
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10.

11.

12.

cMapT-Tpuj cucremax?

B gem 3akmrouaercs posb SCADA cucrtem B
yIpaBJIE€HUU CMAPT-TPUJL CUCTEMAMHU?

Urto Takoe BUPTYyaJbHbIE CETH, KAK OHU UCTIOIB3YIOTCS
B CUCTEMax YINpaBICHUS U MOHUTOPUHIa?

Kakum 06pa3oM BO300HOBIIsIEMble HCTOYHUKU YHEPTUU
UHTETPUPYIOTCS B CMapT-TPUJ CUCTEMBI?

Kaxkue texnomoruu 3HeprodGPeKTUBHOCTH MOTYT OBIThH
MIPUMEHEHBI B PaMKax CMapT-TPyU1 KOHIICTIIN?

Kakue npeumyiiecTBa nporHo3upoBaHus MOTpeOIeHUs
ANEKTPOIHEPTUU U KAKHE METOJIbI UCTIONb3YOTCS JUIs
3TOro?

Kakue posn urparor akyMyJaupoBaHue U XpaHEHHE
SHEPTUU B CMAPT-TPHUJ CUCTEMAX?

UYTo Takoe IMHAMHUYECKOE yIIPABICHUE HATPY3KOU U KaK
OHO BJIMSIET Ha OaNaHC SJEKTPOCETH?

Kakue QpyHKIIUM BBITOMHSIOT arperaropbl SHEPTUU U
KaKoBa UX POJIb B ONITUMH3AIIUU PECYPCOB?

Kak cmapT-noma B3auMoIeCTBYIOT C CEThIO
IEKTPONUTAHUS U YIIPABJISIIOT HATPY3KOM?

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Kakne Meroas! ynpaBiieHus Harpy3Kou B pexuMe
pEeaJIbHOTO BPEMEHH IIPUMEHSIIOTCS B CMApPT-TPU]L
cucremax?

Kaxue npeumyiecTBa 1 pucky CBA3aHbl C
KnOepOe30MacHOCTHIO B CMApT-TPUJT CUCTEMAX ?
Kakum o06paszom nporokoast MOK 61850 u MOK 60870
o0ecreunBaroT CBSI3b MEX/1Y pPa3InUHbIMU
YCTPOMCTBAMM JIEKTPOCETEN?

OO®bscHUTE, UTO TAKOE MUKPOTPUJIBI U KaKHe
MIPEUMYLIECTBA OHU MOT'YT IIPUHECTH B
ANEKTPOIHEPIEeTUKE.

Kakue cuieHapuu HCIIONIb30BaHMsI BUPTYAJIBHBIX CETEH
MOTYT OBITh MOJIE3HBIMU JJIS1 YIIPABICHUSI CMapT-TPUJL
cUCTeMaMHu?

Kakue TeXHOJIOrMM ONTUMHU3AIMH YHEPrONoTPeOIeHUS
MOTYT OBbITh IPUMEHEHBI B IPOMBIIILIEHHBIX
MPEANPUATHAX?

Kak paboraeT ananTuBHOE ynpaBieHUE HArPy3KOM 1
KaKHe ero NpeuMyIlecTBa B KOHTEKCTE CMapT-IPUJ
cucreM?

Kakue npuHIuns! paboTsl ¥ IPEUMYILECTBa
JEIIeHTPAIM30BaHHbBIX CUCTEM XPAHEHUS SHEPTUU?
Kakne ocHOBHBIE KPUTEPUU BBIOOPA TEXHOJIOTHH
XpaHEHUs SHEPTUH JIsl CMapT-TPUJL CUCTEM?

UYro Takoe «IIpOrHO3UPOBAHNUE HATPY3KW» U KaK OHO
noMoraet 3 PEeKTUBHOMY yTPABICHHIO
sHEpropecypcamu?

Kaxue npenmyiecTsa 1 OrpaHU4eHHS CBA3aHbI C
BHEJPEHUEM YMHBIX CUYETUUKOB IEKTPOIHEPTUU?
Kakue (akTopsl MOTYT MOBJIMSTH Ha KAU€CTBO U
HAJE)KHOCTb CBSI3U B CMapT-Tpuj cucremax?

Kakas posib cHCTEM MOHUTOPUHIA U AMATHOCTUKH

MK-5.]1.1
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| COCTOSIHUSL DJICKTPOIHEPIreTHUECKON CeTH? |

[lepeyenp TeM i KypCOBOTO IPOEKTUPOBAHHS/BBIIIONHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0wmIe 17.
Tabmuua 17 — IlepeueHp TeM JJisi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS] KYPCOBOM paboThI

No /a1 [IpumepHSIii nepedeHp TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHHS
B KYpCOBOW pabOTHI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocsl g npoBeneHHs IPOMEXYTOYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB ISl TECTOB

y Kon
Ne /it [TpumepHBIii TepedeHb BOIIPOCOB ISl TECTOB
WHMKATOpa
1. Yro o3nayaeT TepmuH "Smart Grid"? IK-1.]1.2

a) YcTpoicTBO [1si cOOpa JaHHBIX B AJIEKTPOCETSIX.

b) YMHOe ympaBiieHHe 3HEpronoTpedieHueM.

c¢) Cucrema ynpaBiaeHUs] YMHBIMH JIOMaMH.

d) MaTerpupoBanHasi CeTb YMHBIX 3JIEKTPOIHEPTreTHUYECKUX
TEXHOJIOTH.

2. Kakue oCHOBHbIE KOMIIOHEHTBI BKJIIOUAET B ce0s cMapT-Tpui
cucrema?

a) TonbKO COTHEYHbIE MTAHETTU 1 BETPOTeHEPATOPHI.

b) ToapKO CYETUUKU FIIEKTPOIHEPTUHA HOBOTO TTOKOJICHHUS.

c) CosiHeuHble TaHeNH, OaTapen AJIsl XpaHEHUs SHEPTUH, CETH Nepeaayn
TTAHHBIX.

d) 'eHepaTopbl 271€KTPOIHEPTUH HA YTIIE.

3. Kakwue 3aymaun pemaer BHenpenne Smart Grid B TOPOACKYIO
UHDPACTPYKTYPY?

a) OnTuMuzanus noTpedIeHus: SHEPrun

b) Ontumu3anus paboThI AIEKTPOCTAHIINI

c) [ToBeIieHne KauecTBa ANEKTPOIHEPTHU

d) O0ecnieueHune 3amUThI MOTPEOUTENEH

4. Kakue TeXHOJIOTHY SBJISIOTCS KITFOUEBBIMU JUISl YHKIIMOHUPOBAHUS
Smart Grid?

a) UHTennekTyanbHble U3MEpUTETIbHBIE YCTPONCTBA

b) Moaynu uHTEpHET CBSI3U

C) ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABICHUS

d) Iuddepenimanbabie aBTOMAaTHYECKHE BBIKITFOUATEITH

5. ConocraBbTe Opo0JIEMBI DHEPTOCUCTEMBI C PENICHUSIMHU,
npejuiaraeMeiMu Smart Grid:

1) IIpoGemsr:

2) Pemenus:

a) Beicokne mUKoBEIe HATPYy3KU

b) Ucnonk3oBanne BO30OHOBISIEMBIX UCTOUHHKOB

c) PaBHOMepHOE pacripeneneHe Harpy3Ku

d) HecrabuipHOCTH HANIPSKEHUS

) YiayulieHre KayecTBa 3JeKTPOIHEPTUN

f) HeadexruBHOE pacnpeneneHue pecypcoB

g) 3arpsi3HEHHE OKPY KAIOIICH CPeIbI

h) Ontumu3anms UCIOIb30BaHUSI PECYPCOB
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6. ConocraBpre TexHonornu Smart Grid ¢ 06JacTIMU TPUMEHEHUS:
1) Texuomoruwu:

2) O6nacTu NPUMEHEHUS:

a) CHIDKEHHE CTOMMOCTH SHEPTUH

b) NHTerpaius BO300HOBISIEMBIX HCTOYHUKOB

¢) Jlunamudeckoe 1eHo0Opa3oBaHue

d) Iobienne 3 HekTMBHOCTH MOTPEOICHUS

€) ABTOMaTHU3UPOBAaHHOE YIIPaBJICHHUE HArPy3KOi

f) YMeHbleHHE 3aBUCUMOCTH OT IIEHTPAJIN30BAHHBIX HCTOYHHUKOB
g) PacripenenenHoe IpoU3BOJICTBO

h) CtumynupoBaHue S5KOHOMHUYHOTO MTOBEACHUS OTPEOUTENCH

7. CocraBbTe NMPaBUWILHYIO MTOCIICIOBATEIHOCTh BHEPEHUS
texHosiorun Smart Grid:

a) MacirabHoe BHEApPEHUE

b) UuTerparus BO300HOBISEMbBIX HCTOYHUKOB SHEPTUU

¢) [TmoTHBIE TPOCKTHI

d) Pa3paboTka cTaHIapTOB U MPOTOKOJIOB

e) BHenpeHune yMHBIX CUCTUYHKOB

8. YcraHOBHTE MOCIICOBATEILHOCTD JICHCTBHIA TPU BOSHUKHOBEHUHT
IIMKOBBIX HArpy30kK B cetr Smart Grid:

a) YBeIoMIIeHHE MOTPEOUTEIICH O ITMKOBBIX Harpy3Kax

b) ABTOMaTHYeCKOE CHI)KCHHE HATPy3KHA HA OCHOBHBIC UCTOYHUKHU
¢) AHaJIM3 TaHHBIX O MOTPEOICHUN

d) AkTHBaIKs PE3EPBHBIX HCTOYHUKOB SHEPTUU

9. Yro Takoe u Kakue OBIBAIOT CUCTEMBI JUCTAHIIMOHHOTO
MOHHUTOPHHTA U YIIPABJICHUS?

10. Kakwue MeTo/Ibl MPOTHO3UPOBAHUS TOTPEOICHUS DIEKTPOIHEPTUU
MTOMOTAIOT ONITUMHU3HUPOBATH PECYPCHI?

1. BeiOpats nOpaBWIbHBIA BapuaHnT oTBerda. Yrto Takoe Smart Grid

CUCTEMBI?

a) Cuctemsl JIEKTPOCHAOKEHHUS, UCTIONIB3YIOIINE
CBEpPXIPOBOHUKOBBIC MaTEPHAIIBI JJISi CHHKEHHS TIOTEPb.

b) YMHBIE cuCTEMBI, MO3BOJISIFOLINE OTCICKUBATE 00EMbI TCHEPALIUH U
MOTpeOJIEHNUs AIIEKTPOIHEPTUH.

C) MonepHU3UpOBaHHBIE CETH  DJIEKTPOCHAOKEHUS,  KOTOPHIC
UCIONB3YIOT HH(OPMAlMOHHBIE W KOMMYHHKAI[MOHHBIE CETH W
TEXHOJIOTHU i1 cOopa wuHpOpManmuu 00 HHEPrompou3BOACTBE U
SHEPronoTpeOICHUH.

d) Cucrema AaT4YMKOB M CHCTEM, MO3BOJISIONIAX ONPEACISATh MECTO
aBapuy B CETH DJIEKTPOCHAOKEHHSI.

2. BeiOpaTh TpaBWIBHBIA BapuaHT oOTBeTa. YTO Takoe HJKCIEePTHBIC
CHCTEMBI B DJICKTPOIHEPreTHKE?

a) CrnoxHble TPOrpaMMHBIE KOMIUIEKCHI, aKKyMYJIUPYIOIIUE OOIIHe
3HaHUS CHEIUAINCTOB U TMO3BOJIIONNE OOMEHUBATHCS HMHU C JAPYTHMH

CHEIUATUCTaMU.

b) CrnoxHble TporpaMMHBIE KOMIUIEKCHI, aKKyMYyJHPYIOLIHE 3HAHUS
CIELUAIUCTOB B KOHKPETHBIX  HIPEIMETHBIX  00jJacTax H
TUPAXXUPYIOIIKE 3TOT SMIUPUYECKUN OIBIT I KOHCYJIbTALMN MEHEe
KBAJIM(UIIMPOBAHHBIX M10JIb30BATEICH.

MK-5.]1.1
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C) CrnoxHble TOpOrpaMMHBIE  KOMIUIEKCHI,  aKKyMYJIHPYIOLIHE
TCOPETHYECKUE 3HAHMS CICIHMAIMCTOB B KOHKPETHBIX MPEAMETHBIX
o0acTaX W THPAXHPYIOUIME WX JUIA KOHCYJbTAallMd MeHee
KBTH(UIIMPOBAHHBIX MOJIb30BATEIICH.

d) CioxHbIe IPOrpaMMHBIC KOMILICKCHI, aKKyMYJIHPYIOIIUE OUIMOKH B
KOHKPETHBIX ~ MPEIMETHBIX OO0JIACTAX W  THPAKHPYIOUIME 3TOT
OMIIUPUYECKUI  ONBIT ISl KOHCYJbTAlMid  KBaJTH(DUIIMPOBAHHBIX
0JIb30BaTENEH.

3. Kakue dakropsl MOTyT 3aTpyHUTE BHeApeHue Smart Grid?

a) Bricokast crouMocTh 0OHOBIICHNS HHPACTPYKTYPHI

b) Hcnonb3oBaHMe  TEXHOJIOTHH  PAaCHpPEACICHHONM  IeHepaluu

3JIEKTPOIHEPTUU
¢) [IpoGemMbl COBMECTUMOCTH € CYIIECTBYIOIIUM 000PYJOBaHUEM

d) Mcnonb30BaHHEM aHAIOTOBBIX IPUOOPOB yUETa IEKTPOIHEPTUN

4, Kakge mpeuMyliecTBa  mpenoctaBiagior  Smart  Grid  mepen
TPaJULIMOHHBIMU DJIEKTPOCETIMM?

a) [ToBeimenue 3¢ PeKTUBHOCTH pacpeieICHUS FICKTPOIHEPTHU

b) CHrmkeHre mogaBaeMoil MOIIHOCTH Ha IMOTpeOuTeneit

C) YiydllleHue HaJeKHOCTH JIEKTPOCHAOKCHUS

d) CHmkeHHE CTOMMOCTH 3JIEKTPO3HEPTUH

5. ConocraBeTe mHHOBanmmu B Smart Grid ¢ WX BIWIHHEM Ha
MOTPEOUTEIICH:

WuanoBanuu:

Bimsamne:

a) TToBsIitienue KomdopTa KU3HHA

b) CHmkeHue 3aTpaT Ha HIEKTPOIHEPTHIO

C) YMHOE JOMallIHEee OCBEIICHHE

d) YBennuenue HaIe)KHOCTH YHEPTOCHAOKEHHSI

e) IloBblilieHne KOHTPOJIA HaJl TOTpeOICHUEM

f) ABTOMaTHUECKHE CUCTEMBI YIIPABICHUS KIIMMATOM

g) UHTennexTyanbHbIe CHCTEMBI XpaHEHUS SHEPTUH

h) BuptyasbHble 371€KTPOCTaHIIMN

6. ConocraBbTe npeumyniectsa Smart Grid ¢ ux Bo3aeiicTBHEM Ha

OKDPY KAIOIIYIO CPENy:
IIpeumymecrsa:

Bo3sneticTBue:

a) CHMXKeHHe SHepronoTpedIeHus

b) YMeHbIIeHHe BBIOPOCOB YIIIEKUCIIOrO Ta3a

) CokpalieHre TapHUKOBBIX T'a30B

d) IToBbIIeHHE 10TTM BO30OHOBIISIEMBIX UCTOYHHKOB

) YydiieHne SKOJ0TUYeCKO 00CTaHOBKH

f) CHKeHMe 3aBHCUMOCTH OT HCKOTIaeMOTO TOILINBA

g) YiydieHue yrnpaBieHUs SHEPreTHUeCKUMH PECYpCaMu
h) Ontumu3anus moTpeOIeHUs TPUPOIHBIX PECYPCOB

7. PaCCTaBbTC B IIPABUJIIBHOM INOPAAKC OTallbl 06D3_60TKI/I JJAHHBIX B
Smart Grid:
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a) AHanu3 U 00paboTKa JaHHBIX

b) [IpunsTHE peleHni Ha OCHOBE aHaJIKM3a

¢) OtmpaBka KOMaH] yIPaBICHHS

d) CO0p naHHBIX C YMHBIX YCTPOICTB

8. PaccraBpTe mpolecchl, CBA3aHHBbIC C yJAYYNICHHEM KadyecTBa
asiekTposHeprur B Smart Grid B mpaBUIbHOH MOCIIEAOBATEIBHOCTH:

a) MOHUTOPHUHT MapaMeTPOB IEKTPOIHEPTUU

b) KoppextupoBka Harpy3ku B peajlbHOM BPEMEHU

C) AHaJIU3 CTAaTUCTUYECKUX JIAaHHBIX O KAUeCTBE

d) Buenpenre HOBBIX TEXHOJIOTHI (GUIBTPALMU M CTAOUITH3AIUN

9. Onumwure Kak YCTPOSGHBI M B UYEM 3aKJIIOYACTCs KIIFOYeBas
0COOCHHOCTh MHTEIUICKTYaIbHBIX CUCTIUKOB JICKTPOIHEPTUH ?

10. Yro takoe FACTS TtexHonorus M Kak OHA cBsA3aHa co Smart
Grid?

[Tpumeuanue:

3amanue 1 THma ¢ BRIOOPOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX MPEIIOKCHHBIX H
000CHOBaHHEM BBIOOpA:

[TonHOE coBmazeHne ¢ BEpHBIM OTBETOM — 1 Oaiw.

Hesepublit oTBeT miu ero orcytcTBue — () 0amos.

3aganue 2 TUNa C BBHIOOPOM HECKOJBKHMX BapMaHTOB OTBETAa M3 IPEUIOKEHHBIX U
pa3BepHYTHIM 0OOCHOBAaHUEM BBIOOpA!

[TonHOE coBnajieHue ¢ BEpHbIM OTBETOM 1 Gasii.

OTcyTCTBHE MUHHMYM OIHOTO TPABMIIBHO OTBETA WM IMOJHOE OTCYTCTBYeT oTBeTa — 0
6asuIoB.

3anaHue 3 TUIIAa Ha YCTAHOBJIEHUE COOTBETCTBUS:
[TontHOE coBnazieHNHE ¢ BEPHBIM OTBETOM - | Gaii.
HeBepHoe comocTaBieHne OTBETOB WIIM OTCYTCTBUE 0TBeTa — () Gaios.

3ananue 4 TUIa Ha YCTAHOBJIEHUE MOCIEI0BATEIbHOCTH:
[ToHOE TIpaBUIILHOE COBMAICHUE OYEPETHOCTH OTBETOB - 1 Oaiom
Hapymienne nmpaBmIIbHOTO OPSAKA OTBETOB MIIM OTCYTCTBHE OTBeTa — () Oaos.

3anaHue 5 TMNA ¢ pa3BEPHYTHIM OTBETOM:

[TpaBuIIbHBIIN OTBET 3a 3aJjaHNe OLleHUBaeTcs - 3 Oana.

Ecnu nomymena oxHa ommOKa \ HETOYHOCTH \ OTBET MPaBWIIBHBINA, HO HE TOJHBIN - 1
Oam.

Ecnu nomymeno Gomee 1 ommOku \ oTBET HempaBWIbHBIA \ 0TBEeT oTCyTcTBYyeT — 0
0asuIoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO TUCHUIUIMHE OOYyYaroUUXCs 3a04HON (OPMBI
o0OydeHus1, IpecTaBIeHbl B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmotpeHno

10.4. Metoauyeckue  MaTepHasbl,  ONPEACIAIONIME  TMPOIEAYPHl  OIICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanmbl (HOPMUPOBAHHS KOMIIETCHLMH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [ YAIIL, pernmaMeHTUpYIOIIUX MOPAIOK U TPOLELYPY
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MIPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalui 00y4aronuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uik 00YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus A OOYyYarOIIMXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3Ha4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M sCHOE H3JI0KeHHe ydeOHoro marepuana. Ha3HaueHue cOBpeMEHHOH JieKuuu B
paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJyYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX NpoOJeM JUCUMIUIMHBI, METOJOB HAy4yHOro IIO3HAHMs, HOBEHIINX
JTOCTHIKEHUI HAay4YHOW MBICTU. B yueOHOM mporiecce JIKIUS BBITIOIHSAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMH. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, JaeT LEIbHOE NPEJICTaBICHUE O JIUCLUIUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3ybTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JEKIIMOHHOIO MaTepuaa;

— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KIOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOaBaTeIeM;

— pa3BuTHE HOPOQPECCUOHANBHO-JIENOBBIX  KayecTB, JIOOBM K MpeaAMeTy H
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIJICHUS.

— TOsIBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHOW PadoTHI;

— TIOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE Da3BUTUS HAyKU U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIU U
NIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3jIMYHBIX
bopMyIIMpOBKax);

— TOJy4YeHHE TOYHOI'O MOHMMaHUS BCEX HEOOXOIMMBIX TEPMHUHOB U MOHSATHUH.

JlekunoOHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpAalMed CIalIoB U
MCIIOJIb30BaHUEM pa3aTOYHOrO0 MaTepuaja IpH IPOBEIEHUU KOPOTKHX JAHMCKycCUM 00
0COOEHHOCTSX MPUMEHEHUS OTIEJIbHBIX TEMATHK 10 TUCIMITIIMHE.

CrtpykTypa mpenocTaBiieHUsl JIEKIIMOHHOIO MaTepHajia JoJDKHA OBITh COTJIacoBaHa U
IPEernoJiaBaTbCcs B COOTBETCTBUU ¢ TabuLel 4.

11.2. Metoauueckue yka3zaHus Uisi OOydYalOIIUXCS O TPOXOXKACHUIO MPAKTHUYECKUX
3aHATH.

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX ()OpPM OpraHU3alHUHU Yy4eOHOTO
mpoIiecca, 3aKJIF0YArOIIascs B BHIOJHEHHH O0YYarOIIUMUCS T10]] PYKOBOJICTBOM TPETIOIaBaTEIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1ENbI0 YCBOEHHUS HAYYHO-TEOPETHYECKHX OCHOB YyueOHOM
JTUCIUTITNHBI, MPUOOPETEHUS] YMEHUI U HaBBIKOB, OITBITA TBOPUYECKOM JCSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHATHS ISl 00YYArOIIETocs SBISETCS MPUBUTHE O0YUAIOIIHMCS
YMEHHUH U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTH MO U3Yy4aeMOU TUCIUIIIINHE.

[Tnarupyemblie pe3yabTaThl MIPU OCBOCHUU O0YUYAIOITUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOsieHue, pacllupeHHe | JeTalu3alus 3HAHUW TPU PEIIeHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE IIO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIIUICHNUS,
TBOPYECKON aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH M METOAMKAMU HW3YYCHUS KOHKPETHOW Yy4eOHOI
M CITUTIIMHEL,

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TIOJYYEHHBIX 3HAHMHU ISt
BBITIOJTHEHMS 3aJJaHUI;
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— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaJbHOH (GopMm
00yueHusl.

TpeGoBanusl K IPOBEIEHHUIO IPAKTUYSCKUX 3aHITHI

IIpaktryeckasa padora 1 «OcHoBbl padotsl ¢ IIO SCADA DHTEK — smart grid cucreMel.
Co3ganue 1 paboTa ¢ IPOCKTOMY.

Iens paboThl: M3yunTh MpUHIHMIE paboThl co cpemoit SCADA DHTEK — smart grid,

HN3YYUTh INPHUHIOUII ITOITAroBOro Co3JaHus ImpocKTa B 1EMO-BEPCUU I10.

[Topsitok BBIOJIHEHUS.

3amyctuth nporpammy SCADA DHTEK — smart grid .

B oTkpriBIIEMCS OKHE 3aIlyCTUTh MAacTep CO3/IaHuUsI IPOEKTOB

OTKpBITH CUCTEMHBIHN auanor «O030p Mmarmok».

B mactepe co3znmanust mpoeKTOB 3a/1aTh Ha3BaHUE MTPOCKTA.

Haxatp nanee, B HOBOM OkHe BBecTH ciuenyromuid [P-agpecc: 127.0.0.1

B mynkre menro «Co3mganue HOBOTO mpoekTay «Co3naHue/moIKIIoueHre 0a3bl JaHHBIX
CIIPAaBOYHUKOB U KYPHAJIOB).

7. B nmro60M OKHE MPOBOJHUKA JBOWHBIM INETYKOM MBIIIK Ha ¢aiie nmpoekra (WId Ha ero
apibike) 3amyctutb Uuterpatop DHTEK ¢ naHHBIM TpoeKTOM.

ogakrwdE

[IpakTnueckas padora 2 «AHamU3 NOTPEOJCHUS M KAYECTBA AJIEKTPUUYECKON SHEPTUU C
npuMmenenneM 110 Power Analyzer Transfery

Lenp paboThl: M3YYUTh MPUHIMITEI MOHUTOPHUHTA TTAPAMETPOB 3JICKTPOIHEPTrEeTHUECKON
CEeTH U CIIOCOObI BBIBOJIA M aHANIN3a HH(POPMALIUU ¢ TpUMeHeHHeM coBpemenHoro I10.
ITopsimOK BBIIOJTHEHUS.

1. Tlomyuuts oOT mnpenoaaBarens ¢aiia, CKadaHHBIM C aHaJIU3aTopa JJIEKTPUUECKUX

napaMeTpoB CETU WM, NMPH HAJIUYUU NpUOOpa MOAKIIOYUTH €ro K MEepCOHAIbHOMY

KOMITIBIOTEDY.

3anyctuts [10 Power Analyzer Transfer.

3. U3 mony4eHHBIX JaHHBIX c(hOPMHUPOBATH MPOEKT B MpOrpamme, JJIsi 3TOTO HaXaTb Ha
BKJIAAKY «Daim» — OTKPBITE.

4. Tloctpouth rpaduxu K03PPUIMEHTa MOIIHOCTH, FTAPMOHUYECKON COCTaBISAIOIIEH TOKOB
WIN HanpsbkeHuit (1o BeIOOpY MperoiaBaTelisl) U TOKa Harpy3KH.

5. IlpoBecT »SKCIEpUMEHTAIbHBIE UCCIEIOBAHUS: ONPEAEIUTh TMEPUOJbl MUKOBBIX
U3MEHEHUH NIapaMeTPOB IEKTPUYECKON CETH.

6. CoxpaHUTh JaHHBIEC B BUJIE TAOJIHII.

CchopmupoBaTh OTUET 1O MPOBEACHHOMY aHAIH3Y.

8. CdopmynrpoBath BBEIBOJBI IO XapaKTepy Harpy3KH, TUIY moTpeduTenei, chopMupoBaTh
pPEKOMEHJalMK 10 MPUMEHEHHIO TexHojoruii smart grid cuctem B wHcciaexyeMoi
JJEKTPOYCTaHOBKE.

N

~

[pakTuueckas padora 3 «Hacrpoiika mpuemMa JaHHBIX 10 mpoTokoiay MOK 61850-8-1
i MOK 60870-4-104.
ens padoter: U3yunth mpomnecc HacTpoiiku npoekta B SCADA DHTEK Ha nomydenue
JaHHBIX 10 poTtokory MOK 60870-4-104.
[TopsitoK BBIIOJIHEHUS.
1. Jo6aButs B koHdurypamuu ENLOGIC y3en (kontposmnep) tuma "KII MOK 60870-5-
104"
2. B xoHTposiep 100aBUTH IMCEBAONPOTOKOJ BUPTyalIbHAs TPYIIa (MX MOXKHO J00aBIATH
CKOJIbKO YTOHO)
3. B BuptyanpHyto rpyriy 100aBUTh Hanboaee yJ00HbIEC 7Sl BU3YaIbHOTO MPEACTaBICHUS
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naHHbIX OT Bamero koHtpoiiepa B SCADA DHTEK moaynu - TaMm npenycMOTpEHbI Ha
BEIOOp Moayu kak uucto TC, TY, TU, tak u coBmemennsie. [Ipu qoGaBieHnn Moyneit
ClelyeT OPHUEHTUPOBAThCS HE Ha TO, KaKWe MOJAYJIM BBOJA-BBIBOJIA ONPAILIMBAET Balll
KOHTPOJUIEP, a MOMBITATHCS C MOMOIIBI0 MOIYJIeH COPMUPOBATH MIOHITHYIO CTPYKTYPY
IAHHBIX 00OBEKTA.

4. 3aiiTu B HACTPOWKY KapThl ajpecoB - kiaBuma F8 - u ¢ moMomplo (QyHKIHA
peIaKTUPOBaHUS KapThl B 3TOM OKHE (IIepeMelleHre Ter0B HHANBUIyaIbHO HIIU LEIbIMU
0JI0KaMu) - pa3MECTUTh HYKHbIE ITapaMeTpbl Ha HykHbIX MOK-anpecax.

[IpakTuueckas pabota 4 «Co3aaHre KOHTPOILIEPA-IMYJIISATOPAY.
ens paboTel: mIs OTIAAKKA aIrOPUTMOB cOopa u 00paboTku uH(pOpMaIuy,

3aknaapiBaeMbix B Y CIIJI, HayunTbes ucnoib3oBaTh KoHTposiep-amysatop (EnLogicEmul.exe)
B BUie npuioxeHns Windows 1 co3/iaBaTh €ro KOH(GUrypamuo KOHTPOJUIEpA.

[TopsitoK BBIOJIHEHUS.

OtxkpsITh B nosie «HacTpoiikn» BHYTpU OKHA «MHTErpaTop» MoLyJb «KoHTpoepbn
BbIIpaTh «/100aBUTh KOHTPOJLIIEP» U U3 MEHIO BBIOpATh MyHKT «None-targety.

Bri6pats ¢pyHkimo «/{00aBUTh KOHTPOJITIEP» U U3 MEHIO IYHKT «None-target».
3amyctuts EnLogicEmul.exe n B ero eJMHCTBEHHOM OKHE IIEIKHYTh 3€JICHYI0 KHOIKY
«Start».

Co3znaB Tpu cueTynKa, HE0OXOAMMO HACTPOUTh UX HA Pa3HYI0 CyTOUHYIO Harpys3Ky.
BbImonHUTE 3arpy3Ky KOH(UIypaluu B KOHTPOJUIEP-3MYJISITOP M IPOBEPUTH BblIady
3Ha4eHWH OT 3Toro kKoHTpoiwiepa B EnlLogic, HaxaB kHonky «Hauate ompoc»
[IpousBectu cuMmyaupoBaHue 3HaUeHUH cueTunkoB Mepkypuii 230.

el A

oo

11.3. MeToauueckue yka3aHus sl OOYYArOIIMXCS TI0 IPOXOKACHUIO CaMOCTOSATEIHHON
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEIFHOM pabOThI, 00y4arONUiCs BHITIOJIHAET PaboTy Mo
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHUS CaMOCTOSITENBHON paboThl, Y oOyuaromierocs Gopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
¥ HaBBIKM B YCBOGHHWU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECHeurnBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYYEHHS, IOMOTAaeT TMOJYYUTh HABBIKA TOBBIIICHUS
npohecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOSATENbHYIO  paloTy
00yJarOIIUXCSISBIISIIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHUILTUHE;

11.4. Meroauyeckue yKazaHUsA Ui OOYYArONIUXCS TIO TMPOXOXKIACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkynuil KOHTPOJIb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyaromuxcs, OCyIIECTBISEMOTO B TEUEHHUE CEMecCTpa C IIeNIbI0 OLIEHMBAHMSA XO/a OCBOCHUS
JTUCIUTUIAHBI.

Texkymuil KOHTpPOJIb yCHEBAEMOCTH IPOBOAMTCS B COOTBETCTBMM C OTYETaMU IO
BBITNIOJTHEHUIO MPAKTUYECKUX 3a1aHUM.

11.5. Metoau4eckue ykazaHus sl O0y4YaroUIMXCs MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[IpomexyTounas  arrectanus  OOyYAOIIMUXCS  MPEAyCMaTpUBAeT  OIICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00ydeHMs MO auciumuimHe. OHa BKIIIOYAeT B
ceOst:
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— 1uddepeHIMpPOBaHHbIM 3aueT — 3T0 (opMa OLEHKUM 3HAHUHM, TOJIYYEHHBIX
00yYaromuMcs IPU U3YYECHUHU TUCIUIUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-MCCIIEIOBATEIBCKUX PadOT M MPOXOXKACHUH HPAKTHK C aTTECTAIIMOHHOW OLEHKOH
COTIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.

[TpomexxyTouHast arTecTanusi MPOBOAUTCA B Gopme audPepeHINPOBAHHOTO 3aYeTa.
3ayeT TPOBOAMTCS B YCTHOW ¢QopMe mo OwietaM B BHAE MOATOTOBKM U HW3JI0KEHHS

pa3BEpHYTOro oTBeTa. Bpems Ha moaroroBky orsera - 30 MUHYT.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlata BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
W3MEHEHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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