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AHHOTaUs

Hucuumnmuuaa «Smart  Grid TeXHONOrMM B 3JEKTPOIHEPreTHKE»  BXOAMUT B
o0pa3oBaTeNbHYI0 TPOTrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarnpapieHU0 MoAroToBku 13.03.02 «DneKTposHEpreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sneprerukay. JucuumnmHa peanusyercs kadeapoi «Ne32y.

JucuuninuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIETSHIIHIA:

[1K-3 «Cnoco0eH npuHUMAaTh y4acTre B IPOCKTHPOBAHUU OOBEKTOB MPOPEeCcCHOHATHHOM
NESTEIIbHOCTH B COOTBETCTBHM C TEXHHMYECKUM 3aJaHMEM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTALUE»

CopepxaHue AUCHUUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBA3AHHBIX C YCTPOIMCTBOM,
IIPOEKTHPOBAHUEM U YIIPABICHUEM COBPEMEHHBIX CUCTEM YU€Ta 3JIEKTPOIHEPIUH.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Tpoliecca: JIKIMH, NPAaKTUYECKUE 3aHATHS, CEMUHApbI, CaMOCTOATENbHas paborta
00yyJaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTaus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHUS 11O JUCIUTLIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

dopmupoBanue y 00ydaromuxcs npohecCHOHATBHBIX 3HAHUN U YMEHUI B COOTBETCTBHH
¢ ®I'OC BO c yyeroM nOpWMEHEHUS COBPEMEHHBIX HHU(PPOBBIX TEXHOJOTHH B 00JaCTH
CUCTEMHOI'O PEIIECHUs KOMIUJIEKCA 33]1a4 KaK OpPraHU3allMOHHOIO, TaK U TEXHUYECKOI'O YpOBHS,
HAIPABJIEHHOTO Ha CO3/IaHUE MHTEJIEKTYaJIbHBIX AJIEKTPOIHEPTeTUYECKHX CHUCTEM C aKTHBHO-
aJanTUBHBIMU CETSMU C Y4YE€TOM BCE€X BO3MOXKHBIX PEXKHUMOB paboThl ceTeil. Jucuurumna
BXOJIUT B COCTaB 4dYacTh, (opMHUpyeMON y4aCTHUKaAMH OOpa30BATEIbHBIX OTHOUICHMIA,
o0pa3oBaTeNbHON porpaMMBbI Beiciero oopaszoBanus (naiee — OI1 BO).[lucuumniraa BXOJUT B
cocTaB 4acTH, (popMHUpyeMON ydyacTHHKaMU 00pa3oBaTelIbHbIX OTHOUICHW, 00pa3oBaTeIbHON
nporpaMMsl Beiciiero oopasosanus (nanee — OI1 BO).

1.2. JlucuuniuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynprare M3ydeHus DUCHUILIMHBI OOYYalOUIMiicS AODKEH 00JaiaTh CIeTyIOIUMHE
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynmna) Kon u Ko n HanMeHOBaHWME WHIUKATOPA JOCTHKCHHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETEHIINH
KOMITCTCHITHH
ITK-3 Cnocoben
PUHUMATh y4acTHE
P Y1 [1K-3. /1.2 pa3pabarsiBaeT 3CKU3HBIE U paboune
B IIPOCKTUPOBAHHUH . .
yepTexu rpaduueckoit yactu padoueit u
00TEKTOB IPOEKTHON NOKYMEHTAIIUU
poQeCCHOHAIBHON P M
IIK-3. /1.3 ucnone3yeT cpeacTa
[TpodeccuonanpHble | 1ATEIHLHOCTH B
ABTOMATHU3MPOBAHHOTO MPOSKTHUPOBAHMS JIJIS
KOMTICTCHITHH COOTBETCTBUH C .
odopmiieHus pabouelt JOKyMEHTAIIMH 0ObEKTOB
TEXHUYECKUM .
npo¢eCCUOHANTBHON IeATETLHOCTH
3aJlaHUEM U
[TK-3. /1.6 onpenenser mapaMeTphl 2IEMEHTOB
HOPMAaTUBHO- o
. 00BEKTOB MPOo(hecCUOHATLHOM eI TeIbHOCTH
TEXHHYECKOUN
JIOKyMEHTaIuei

2. Mecro nucuumaussl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIMNX AUCLIHTIINH:
DNEeKTPUUECKHE U AJIEKTPOHHbIE allapaThl;
DHepreTuyeckas 3J€KTPOHUKA;
DNEKTPUUECKHE CUCTEMBI U CETH;
DIeKTPOCHAOKECHHE;
e DJEKTPUYECKHUE CUCTEMBI U CETH.
3HaHMS, YMEHUS M HaBbIKM, I[IOJYYEHHbIE TIpH H3YYEHMM MaTepuaia JaHHOU
JUCLMIUINHBI, HMMEIOT KaK CaMOCTOSITEIbHOE 3HA4Y€HUWE, TaK M  BCIOMOTaTelbHOE -
UCIIOJIb30BaHUE TMPU TMPOXOXKJIEHUH TMPOU3BOACTBEHHONM MPAKTHKH, MPOU3BOJCTBEHHON
NPEIUIUIOMHON TPAKTHUKH U MOJATOTOBKE BBIMTYCKHOW KBaTM(PUKALMOHHOW paboThl. A Takxke
IPYU U3YYEHUH TUCIUIUINH!
e DJeKTpUYECKHE CTAHIIMU U TIOJICTAHIINH;

e DHeprocHaOxeHHe U IHEProdhHEeKTUBHOCTS.
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3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Ne9
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 6 6
AyoumopHnuie 3anamus, BCEro vac. 12 12
B TOM YHCIIE:
nexiuu (JI), (dac) 6 6
npakTuueckue/cemunapckue 3anarus  (I13), 6 6
(dac)

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoi npoekt (pabota) (KII, KP), (gac)

9K3aMeH, (4Jac)

Camocmoamenvnan paboma, Bcero (4ac) 96 96

Buo npomesxcymounoit ammecmayuu:. 3a4er, Tudd
mubd. 3auger, sk3amen (3auer, dudd. 3au, '

3au.
OK3.%%)

IIpumeuanue: xkaHaumaTCKUil SK3aMeH

Hudod. 3au.

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Paznesbl, TeMbl JUCIIUITITHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 9

Pazgen 1. Konnenmus Smart Grid B cucremax
ANIEKTPOCHAOKEHUS

Tema 1.1. Tonstust, pyHkumu u 3agaun Smart Grid
CHCTEM B DJICKTPOIHEPTETUKE.

Tema 1.2 CeteBast apxurekrypa Smart Grid,
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH I 00ecTieueHus 2 2 32
paboThI CeTH U TPEOOBAHUS, IPEABABIISCMBIE K
OCHOBHOMY 00OPY/IOBaHHIO.

Tema 1.3 CucreMsl TeIEMEXaHUKU B 3IEKTPUUECKUX
ceTsix. OyHKIMOHATIBHBIE CXEMbI CUCTEM
TeJIEMEXaHUKH.




Paznen 2. KoMmMyHHUKaIIMOHHBIE TEXHOJIOTUU IPU
peanmzaru Smart Grid.

Tema 2.1 OcHOBBI TeopuHr Tiepenadn HHPOPMAIIHH B
ANIEKTPUIECKHX ceTsAX. [[pOTOKOIBI CBAZM MEXKITY
ycrpoiictBamu Smart Grid cuctem. 2 2 32
Tema 2.2 O61Me cBeAcHHS O KaHaIaX TeIeMEXaHUKN
IO JIMHUSM DJICKTPOIIepEaayH.

Tema 2.3 BrICOKOYaCTOTHBIE KaHAJIBI TEJIEMEXaHUKH.
Tewma 2.4 ®yHKIMOHATBLHBIE CXEMBI CIIOXKHBIX KaHAJTIOB
CBs3M B cTpyKType Smart Grid cucrem.

Pasgen 3. Smart Grid TeXHOIOTUH B XWINIIHO-
KOMMYHaJIBHOH cepe

Tewma 3.1 AxtyansHble IPOOJIEMBI yueTa, epeaad,
pacripeneneHus U 00eCIieUYeHUsT KauecTBa
ANEKTPUUYECKON SHEPTHU.

Tewma 3.2. JleficTBytomass HOpMaTHBHO-TEXHUYIECKAs
JOKyMEHTaIHs B 00JIaCTH y4eTa, epeaayH,
pacripeneneHus U 00eCIICUeHUsT KauecTBa
ANEKTPUUECKOU SHEPIUU. 2 ) 32
Tema 3.3. IHTemIeKTyalbHbIE U3MEPUTEIbHBIC
NpUOOPHI yueTa IEKTPUIECKOH SHEPTUH.

Tewma 3.4. IIporpamMHO-armapaTHeie HHTEPGHEHCH
s obecrreuenns HMI Texuonornu B smart grid
CeTSIX.

Tema 3.5. IlepcieKTHBBI Pa3BUTHS IPOEKTOB "YMHBIN
ropon" ¢ BHeApeHHeM smart grid TeXHOIOTHH.
Pacnpenenenue, HakoIUIeHHE, IIEPUHT SHEPTHH, C
yaeroM BUD u anexkTpudeckoro TpaHcnopTa.

Hroro B cemecTpe: 6 6 96

Hroro 6 6 0 0 96

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOy4JarolUMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. ConepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHATHH.
Copep:xanue pa3feioB U TeM JEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0nHIIE 4.
Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep

HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
pasnena

1 Paznen 1. Konnenmust Smart Grid B cuctemax 31eKTpOCHaOKeHHSI

Tema 1.1. Ionstus, pysakpn U 3agaun Smart Grid cucTeM B 3JIEKTPOIHEPTreTHKE.

Tema 1.2 CereBas apxurekrypa Smart Grid, KOMMYHUKAITHOHHBIC TEXHOJIOTUH JIJIS

obecrniedeHus: padOTHI CETH U TPeOOBaHUS, IPEAbSBIIIEMbIe K OCHOBHOMY 00OPY/IOBaHHUIO.
Tema 1.3 Cuctemsl TeleMEXaHUKH B JIEKTPHUECKUX CeTsIX. DYHKIMOHAIBHBIE CXEMBI

CHUCTEM TCIICMCXAaHUKH.

2 Paznen 2. KoMMyHHKAIIMOHHBIE TEXHOJIOTHH MpH peanu3aruu Smart Grid.
Tema 2.1 OcHOBBI TeOpUH Nepeaadn HHPOPMALUH B IIEKTPpUIECKUX ceTsx. [IpoTokois
CBsI3U MeX ]y ycrpoiictBamu Smart Grid cuctem.
Tema 2.2 O0mue cBeleHNs 0 KaHAIAX TEIIEMEXAaHUKH I10 JIMHUSM 3JICKTPOIIepEaayn.
Tema 2.3 BbICOKOYAaCTOTHBIE KaHAJIBI TEIEMEXaHUKH.

Tema 2.4 OyHKUMOHATBHBIE CXEMBI CIIOKHBIX KaHAJIOB CBS3U B CTpyKType Smart Grid

CHCTEM.

3 Paznen 3. Smart Grid TeXHONIOTHH B )KHJIUIIHO-KOMMYHAIBHOU cdepe
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smart grid cersx.

3JIEKTPUYECKOTO TPAHCIIOPTA.

Tema 3.1 AkryanbHbIe IPOOJIEMBI yUeTa, Iepeadu, pacupeeieHus u 00ecneYeHus
Ka4yecTBa JIEKTPHUECKON SHEPTHH.
Tema 3.2. JleficTByroIIasi HOPMATUBHO-TEXHUYECKAs JJOKYMEHTAIUS B 00JIACTH y4eTa,
nepeiavyn, pacipe/eieHUs 1 00CCIICUCHUS KaueCTBa AIEKTPUICCKON SJHEPTUH.
Tema 3.3. HTEIIIEKTYyalTbHBIE N3MEPHUTEIHHBIE TIPUOOPHI YIeTa HIIEKTPUIECKON SHEPTHH.
Tema 3.4. IIporpamMmmHO-anmapatHeie HHTepdeicH mst obecnedenuss HMI texHomornm B

Tema 3.5. IlepcrieKTUBBI pa3BUTHsI IPOEKTOB "YMHBIN ropon” ¢ BHenpeHreM smart grid
TeXHOJNOoTHi. Pacipenenenre, HaKoIUIeHHE, IIEPUHT YHEPTUH, ¢ yaeToM BUD u

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6smma 5 — [IpakTrdeckue 3aHsITHS U UX TPYJT0EMKOCTh

N3 Hux No
Ne | Tewmsl npaktudeckux | @opmel IpakTU4eCKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
n/n 3aHATUN 3aHATUN (uac) IIOATOTOBKH, |AUCIUI
(dac) JIUHBI
Cemectp 9
1 OcHoBel pabots ¢ 110 [IpakTuueckoe 1 1 1
SCADA DHTEK - 3ajaHne
smart grid cucTeMsl.
Co3manue u paborta ¢
ITPOCKTOM.
2 AHanmm3 noTpeOIeHNS U HpaKTI/IIIeCKOC 1 1 1
KadeCTBa 3J'IeKTpPI‘I€CKOI>i 3aJaHue
OHEPIruu ¢ NPUMCHCHUCM
o
Power Analyzer Transfer
3 Hactpoiika npuema [IpakTHueckoe 2 2 2
J@HHBIX I10 IIPOTOKOIY 3aj1aHue
MDOK 61850-8-1 nnn
MDOK 60870-4-104.
4 Co3znaHue KOHTpoIIepa- HpaKTI/I‘leCKoe 2 2 3
OMYJIATOpAa. 3aJaHUC
Bceero 6 6
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MMPUBEACHBI B TabHIIE .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 anx No
Ne TpynoemMKOCTh, | MPAaKTHYECKOU | pa3zaerna
HaumenoBanue nabopatopHbix paboT pyA - | TP pasil
n/m (gac) MOATOTOBKH, | JHCLIHII
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero ’

4.5. KypcoBoe nmpoeKkTHpOoBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.
Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 9,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania
70 70
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Homamnee 3aganue (/13) 4 4
Konrtpomnbusie pabotsl 3a04nnukoB (KP3) 8 8
IToaroroBka K MpoOMeEXyTOUHOU 4 4
atrecrauuu (I1A)
Bcero: 96 96

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHsb eYaTHBIX U 3JCKTPOHHBIX YUEOHBIX U3IaHUH NIpHUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TAHHIMA

[udp/ Kom14ecTBo 9K3eMILIIpOB B
URL a P ec bubnmnorpaduyeckas ccpliaka OUOIMOTEKE
P (KpOMe 3JIeKTPOHHBIX IK3EMILISIPOB)

TexHUYECKHE CPEACTBA TUCTIETICPCKOTO H -
TEXHOJIOTHYECKOTO yIIPaBJICHHS: YIeOHOE
nocooue / Cocrt.: HO.B. Mscoenos, JI. A.
Mscoenosa, 1.I'. [loarypckas.-
bnarosemenck: Usn-so AMI'Y, 2014. — 116
c.

KomMriekcHast aBToMaTH3aIIKS B -
sHeprocoepexeHnu: yueonoe nocodue / P. C.
['onog, B. FO. Tennsimes, A. E. Copokun, A.
A. IIIunenés. — Mocksa: THOPA-M, 2020.
—312c.

Wutepuer Bemieit. VccnenoBanus u 0061acTh -
npuMeHeHus: Monorpadus/ 3apaMeHCKUX
E.Il., AprembeB U.E. - M.: HUL] UTHOPA-M,
2015. - 188 c.

DHeprocbepekeHre B KUIULTHO- -
KOMMYHAJIbHOM X035iCTBE: yueb. mocodue /
B.A. Komxkos, H.C. Tumaxosa. - 2-¢ u3j,. -
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M.: UHOPA-M, 2018. - 204 c.

Bo3o0OHOBIISIEMEBIE Hu HETPaJUIIMOHHBIE 5
UCTOYHUKHM DJHEPruu: ydeOHOe mocobue
[DnekTpoHHBIN pecypc]: yuebHoe mocodue /
O. 4. Conenas, C. B. Conensiii; Boakos
H.A., Peicun A.B., Conénas O.4.,
Yepubimera O.BC.-Ilerep6. roc.  yH-T

A’POKOCM. TPHOOPOCTPOCHUS. - DIJIEKTPOH.
TexkcToBbIe nad. - CI10.: U3n-so I'YAII 2020.
-120c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

https://lib.guap.ru/jirbis2/index.php | Dnexrponnas oudauorexa I'YAII

https://profstandart.rosmintrud.ru baza npodeccnoHabHBIX CTAHAAPTOB

https://www.gost-r.com/ CripaBoYHbIC MaTepHAIbl U HOPMATUBHBIC JIOKYMEHTBI 110
DIICKTPHYECKUM CHCTEMAM.

8. Ilepeuenr nHHOPMALIMOHHBIX TEXHOIOTHHA
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUN
00pa3oBaTENFHOTO MpoIecca MO JUCIUILIIHHE.
[lepedyeHp UCTIONB3yeMOT0 TPOTPAaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmeHnoBanue

SCADATIO

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl




Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun

/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 MynsTUMeauiHAS JICKIUOHHAS ayIUTOPHUS 21-21
2 IlepconanbHble KOMIBIOTEPSI € MIpeaycTaHOBIEHHBIM [10 31-04

SCADA DHTEK u Power Analyzer Transfer.

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CpPEACTB I NPOBEICHUS IMPOMEKYTOYHOH aTTeCTalluu
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluu

Bun npomexxyTouHOM aTTecTauu IlepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHpoBaHHbIN 3a4ET Criucok BompocoB K 1ud¢.3auéry;
[IprMepHBIil epedeHb BOIPOCOB ISl TECTOB.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeAeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHIUN

XapakrepucTika chopMUPOBAHHBIX KOMIIETCHITHIN
5-0ayuipHad MmIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTtepua;

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpPasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIBHOU IUTEPATYpHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MMPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CICIMAIM3UPOBAHHBIX TOHSTHIA.

«OTIIMYHO»
(Ga4YTCHO»

— oOyyJaronuics TBEpJO0 YCBOWJ MPOTPAaMMHBIN MaTepual, TPaMOTHO
M, N0 CYLIECTBY, HU3JIaraeT €ro, OMNHUpPasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0OyyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYILIECTBY, M3JIara€T €ro, ONUpasiCh Ha 3HAHUS TOJIBKO OCHOBHOM
JTUTEPaTyPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3arpynHsieTcs: B GOpMYJIUPOBAHUHN BBHIBOJOB M 0000IIEHNUI;

— YaCTHYHO BJIAJEET CUCTEMOU CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAINIPABIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Kon

No /it [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa
WHNKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocsr muist nudd. 3auera npencrabieHsbl B Tadbiuie 16.
Tabmuna 16 — Bonpocs! aiist qudd. 3auera

Kon

Ne i/ Ilepedens BonpocoB mia qudd. 3auera
p p ans puapd VHJIUKaToOpa

1. Maiite obmee onpenenenne Smart Grid cucteMbr? MK-3./1.2
2. Ilponecc pabotsl Smart Grid cucteMbr?

3. OcHOBHBIE QYHKIIUU U TPEOOBAHUS, IPEIBSIBIIEMbIC K
pabote Smart Grid cuctembi?

4. 3amaun Smart Grid cuctem B 3JI€KTpOIHEPreTHKE?

5. CereBas apxutexrypa Smart Grid KOMMYHUKallMOHHBIE
TEXHOJIOTHH JUIsl oOecrieueHus: paboThl ceTu?

6. TpeOoBaHus, NpeAbsABIsIEMbIE K OCHOBHOMY
000py10BaHUIO?

7 CucteMbl TeIeMEXaHUKU B 3JIEKTPUYECKHUX CeTAX?
[Tpumenenue B Smart Grid cucremax?

8. dYHKIMOHAIBHBIE CXEMBI CUCTEM TeIeMEXaHUKU?

9. Yto Takoe aBTOMaTU3UPOBAHHASI CUCTEMA KOHTPOJIS U
ydeTa 3JIEKTPOdIHEPrun?

10. OcHOBBI TeOpHUH Nepesadun HHPOPMALUHU B SJTEKTPUUECKUX
ceTsx?

11. TIpoToKOIBI CBsI3M MeX Iy ycTpoiicTBamu Smart Grid
cucrem?

12. Yro takoe FACTS texnonorus? [Ipumenenne FACTS
TEXHOJIOTUH B DJIEKTPUUECKUX CETSX?

13. Yto Takoe pacnpeesieHHas TeHepanus?

14. OOume cBeieHUs 0 KaHajJaxX TeIeMEXaHUKU MO JTUHUSIM
ayIeKTponepenaun’?

15. BBICOKOYACTOTHBIE KaHAJIbI TEJIEMEXAHUKH?

16. [TpuHIMIT TOCTPOEHHUA U 33J]a4U aKTUBHO-3IalITUBHON IK-3./11.3
ceru?

17. YeM OTIIMYAIOTCS MHTEJUIEKTYaIbHbIE MUKPOCETH OT
smart grid?

18. YTo Takoe MHTEIUIEKTyalbHbIE CUETUYMKH
AIIEKTPO3HEPTUU?

19. TlpuBeauTe npuMEpPH HHTEIUIEKTYAIbHBIX PUOOPOB
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y4eTa 3JIEKTPOIHEPruun?

20. Kakue mpuOops! 1 yCTPOKUCTBA TOJKHBI BXOJIUTH B COCTaB
cucteMbl smart grid s oOecrieueHus €€ MUHUMAaJIbHOTO
¢ynkunonana?

21. Kakue anmaparsasie cpeficTBa BXoAAT B komiuiekchl MK
TY?

22. OnumuTe TpeOOBaHMS K OpraHU3allMA KaHAJIOB CBSI3U B
AIEKTPUUYECKUX CETsIX?

23. Yrto Takoe nHHOPMAITMOHHO BhIYUCTHTENbHBIN KoMIieke | [TK-3./1.6
AJIEKTPOYCTAHOBKH, U3 YErO COCTOUT?
24. ITpuHnun paboThl YCTPOUCTB cOOpa u Mepeavyn TaHHBIX B
ACKYVYD.
25. O6mecuctemuoe [1O cuctem yuéra 37eKTpUIECKOM
HHEPrUH — YTO B HETO BXOAUT?
26. IlepeuncinTe anmapaTHyrO 4aCTh OTHOCUTEIBHO
smart grid cuctem?
27. llepeuricnuTe MPOrpaMMHYIO YaCTh OTHOCUTEIHHO
smart grid cucrem?
28. Ilepeunicnute OCHOBHBIC (DYHKIIUH U 3a/1a4l COBPEMEHHOMN
ACKYD orHOocuTensHOo smart grid cucrem?
29. Ilepeunicnute OCHOBHBIC (DYHKIIUH U 3a/1a4l COBPEMEHHOMN
SACDA otHocuTenbHO smart grid cucrem?
30. IIpuniun paboThl yCTPOICTBA aBTOMATHUECKOTO
perynupoBanus HanpsxeHusi(APH)?
31. Kakyro ¢pynkiuto BemonsstoT APH u rae npumensiercsa?
32. Hapucyiite uepapXxuiyeckyro CTpyKTypy
ABTOMATUYECKOTO PEryJIUpOBaHUS HAPIKECHUS?
33. Hapucyiite uepapxuiyeckyro CTpykTypy
ABTOMATUYECKOTO YIPABJICHUS MOIIHOCTHIO?
34. Uro Takoe CucTeMbl aBTOMaTH4YECKOIO YIIPaBICHUS
mourHocTbio (CAYM). Uepapxuueckas cTpykrypa.?
35. CAYM. OcHOBHBIE XapaKTepUCTUKHU. Buabl cucrem.
Haznauenue ypoBHei?
36. Uto o0ecnieunBalOT CUCTEMBI TEJIEMEXAHUKU B
AIIEKTPO3HEPreTuKe?
37. OyHKIIUU CUCTEMBI TeTIEMEXaHUKH?
38. ®yHKIIMOHAIBHAS CXeMa CUMILIEKCHOM CHUCTEMBI
TeJIeMEXaHUKH?
39. ®yHKIIMOHANIBHAS CXeMa MHOTOOOBEKTHON CUCTEMBI
TeJIEeMEXaHUKH?
40. DKcnepTHBIE CUCTEMBI B 3JIEKTPOIHEPreTHKe?

[lepeuenr TeM [N KypCOBOTO TMPOEKTUPOBAHUS/BBHIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne /i1 [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH pabOTHI

Y4eOHBIM MJIaHOM HE PEYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS
npeJIcTaBIeHbI B Ta0nuie 18.
Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB
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Kon

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
UHIMKaTOpa
1. BbiOpaTh npaBuiIbHBIIH BapuaHT orBera. Urto Takoe | [1K-3./1.2
Smart Grid cucrembi? HK-3.1.3
A. Cucremsl AIIEKTPOCHAOKEHUS, UCIIOJIB3YIOLINE TK-3.71.6

CBEPXIIPOBOJHUKOBBIE MAaTEPUAIIbI 1JI1 CHH)KEHHUS ITOTEPD.

Bb. VYMHBIE cCcHCTEMBI, IO3BOJIIOIINE OTCICKHUBATE OOBEMBI
reHepaluu 1 NOTpeOIeHUs HIIEKTPOIHEPTUH.

B. MoaepHusupoBaHHble CETH AJIEKTPOCHAOKEHUS, KOTOpBIE
UCTIONB3YIOT MH(POPMALMOHHBIE U KOMMYHUKALIMOHHBIE CETH H
TEXHOJIOTUH JUlsl cOopa nHpopmanuu o0 3HEPronpou3BOJCTBE U
AHEPronoTPeOICHUN.

I'. Cucrema nNaT4YMKOB M CHUCTEM, IIO3BOJISIIOLIMX OIPEACIATH
MECTO aBapPHH B CETH AIEKTPOCHAOKEHHUS.

2. BuiOpaTs mnpaBWJIbHBIH BapuaHT oTBera. YTO0 Takoe
JKCIIEPTHBIE CHCTEMbI B 3JIEKTPO3HepreTuke?
A. CnoxHble NPOrpaMMHBIE KOMILJIEKCHI, aKKyMYyJIHUPYIOIIUE
oOuye 3HaHUs CIELMAINCTOB U IO3BOJISAIOLIME OOMEHUBATHCS
UMHU C IpYTUMH CIIEHUATNCTaMU.
b. Cnoxsble mporpaMMHBIE KOMIUIEKCHI, aKKyMYJIUPYIOIIHE
3HAHUS CIIEUATMCTOB B KOHKPETHBIX MPEJIMETHBIX 001acTIX U
TUPKUPYIOLIUE ATOT SMIUPUUECKUN OMBIT ISl KOHCYJIbTalUN
MeHee KBaTH(PHUIIMPOBAHHBIX MOJIb30BATEIICH.
B. CrnoxHble mnporpaMMHbIE KOMILJIEKCHI, aKKyMYJUpPYOLIUE
TEOPETUYECKHE  3HAHUSA  CICIHMATUCTOB B  KOHKPETHBIX
MPEIMETHBIX 00JaCTIX U THPAXKUPYIOIINE UX AJIsi KOHCYJIbTalui
MeHee KBaTU(PUIMPOBAHHBIX MOJIb30BATEICH.
I'. CnoxHble mnporpaMMHbIE KOMIUIEKCHI, aKKyMYJIUPYIOLIHE
OIMOKM B KOHKPETHBIX  NPEIMETHBIX  00JacTsIX U
TUPAKUPYIOIUE ATOT SMIUPHUUECKUN ONBIT JUIsl KOHCYJIbTAalUN
KBaJIM()ULMPOBAHHBIX MOJIb30BATENEH.

3. BoiOpars npaBuibHBIIE  BapuaHT oTBera. YTO0 Takoe
HHTE/JIEKTYAJIbHbIe CUeTYHKHU 3JIeKTPO3Heprumn?
A.  Pa3HOBUJHOCTh  YCOBEpIIEHCTBOBAHHBIX  CUYETUMKOB,
OTIPENIETISIONINX TIOKa3aTenn MoTpebiaeHus Oosee aeTaiabHO,
HEXENH TPATULIMOHHBIE CPEACTBA U3MEPEHUS
b. Pa3zHoBuaHOCTE YCOBEPIIEHCTBOBAHHBIX CUETUYNKOB,
OTIpeNIeNAIONMX IOKa3aTenu NOoTpedsieHus: Ooyiee JeTalbHO,
HEXXENU TpaJAUIMOHHBIC CPEACTBA W3MEPEHHs, CHAOKEHHBIX
KOMMYHUKAIIMOHHBIMH CPEICTBaMU JJIsl NIepejaul HaKOIUIEHHON
UHPOPMALIUM TIOCPEJCTBOM CETEBBIX TEXHOJOTHH C LENbIo
KOPPEKTUPOBKU 00HEMOB I'€HEpaIUH.
B.  Pa3HOBUOHOCTH  YCOBEpPIICHCTBOBAaHHBIX  CUYETUMKOB,
ONpeNeNAIONUX  IOKa3aTeld  MOTpeOJeHus ¢ LeNblo
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OCYIIIECTBIICHUS pacYETOB 32 KOMMYHAJIbHBIE YCIIYTH.

I’ Pa3HOBMAHOCTH  YCOBEPUIEHCTBOBAHHBIX  CUETUYHMKOB,
OTIpEeNIeNAIONIMX IOKa3aTen NoTpedsieHuss Ooyiee JeTalbHO,
HEXXENM TPaJAULIMOHHBIE CPEACTBA HU3MEPEHHs, CHAOKEHHBIX
KOMMYHUKAIIMOHHBIMHA CPCACTBAMH JIA ICpEaAavn HaKOIICHHOM
uH(pOpMallMK TOCPEACTBOM CETEBbIX TEXHOJOTUH C LENbI0
MOHHMTOPHUHTA W OCYIIECTBJICHHUSI PACYETOB 32 KOMMYHAJIbHbBIE

YCIIYTH.

4. Bei0pars npaBuibHbIi BapuaHT orBeTta. Uto Takoe FACTS
TexHoJiorus ?
A. TuOkue cucTeMbl peryliupoBaHusi OOBEMOB TI€HEpaluu
IIEPEMEHHOTI0 TOKA.
b. T'mbkue cucrembl peryiupoBaHusi OOBEMOB TI'eHEpalu
IIOCTOSIHHOT'O TOKa.
B. YnpasisieMble cucTeMsl iepeiadu IEpEMEHHOTO TOKA.
I'. Tubkue cucTeMbl Iepeaayy MOCTOSTHHOTO TOKA.

5. BuiOpaTh mnpaBWJIbLHBIH BapuaHT oTBera. YT0 Takoe
pacnpejaeeHHasi reHepauus?
A. KoHuemnuus pa3BUTUS JHEPreTUKH, TMOJpa3yMeBaroas
CTPOUTENILCTBO HMCTOYHUKOB SHEPruM KOMIIAKTHBIX pPa3MEpOB
WIA MOOWIBHOW KOHCTPYKLIMH W PACIpeIesITeNIbHBIX CETeH,
MPOU3BOIANIMX TEIUIOBYIO M JJIEKTPUUYECKYI0 JHEpPrHi0 s
COOCTBEHHBIX HYX/I, @ TAKXKE HAIIPaBJISIFOIINUX U3JIUIIKU B OOIIYIO
CETh.
b. Hcnonp30BaHNe aTOMHBIX, TEIUIOBBIX U TUAPONIEKTPOCTAHIINN
BHYTPHU OJTHOM SHEPrOCUCTEMBI.
B. BnenpeHue BO300HOBJISEMBIX HCTOYHHMKOB DSHEPrUM B
YHEPrOCUCTEMBI
I'. BHeapenune MHQOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX CETei
Y TEXHOJIOTHH NJisi cOopa mH(popManuu 00 YHEPronpOU3BOJICTBE
Y DHEPronoTpedIeHUH.

6. BoiOpats npaBuabHBI BapuaHT orBera. Kakoil moaxom k
pacnpeneieHUI0 JHEPreTUYeCKUX PecypcoB XapakTepeH s
cucrembl Smart Grid?

A. llenTpanu3anus TeHEPUPYIOIINUX YCTPOUCTB.

b. lenentpanuzanus notpeduTeneit aeKTpO3HEPTu.

B. [Tepexon oT JIELEHTPAITM30BAHHOMN CHUCTEMEI

HHEPrOoCHAOKEHHUS K IIEHTPATU30BaHHOM.

I'. Tlepexox OT EHTPATM30BAHHON CHCTEMBI YHEPTOCHAOKEHHS K

JELIEHTPAITM30BAHHOM.

7. BriOpaTs npaBuiIbHBIA BapuaHT oTBeTa. Kakue HepocraTrku
natynkoB  Smart Grid cucrem, mnepegalMMX JaHHbIE 10
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paauokanay?
A. Henb3st uCNIOIb30BaTh MPU HU3KHUX TEMIIEpATypax.
b. HeoOxommMoCTh 3aMEHBI 3JIEMEHTOB MTUTAHUS.
B. Bricokast CTOMMOCTb.
I'. Bce BhIIenepeYnciIeHHoOE.

8. BbiOpaTh npaBuJbHBIM BapuaHT oTBeTa. Kakue oCHOBHBbIe
¢pynkuun ACY Smart Grid cucrem?
A. Coop uHbOpMAIIH O COCTOSTHIH 000PYAOBaHUS C OOBEKTOB.
b. Ananu3 noxy4yeHHo HHPOPMALIUU C TPUHATHEM PELICHUN.
B. COop TexHomorndeckoil wuHGOPMAIMK, XapaKTEPHOH IS
Ka)KI0r0 KOHKPETHOT0 00BEKTa.
I'. Bce BhIIenepeynciaeHHoe.

9. BoiOpare npaBuwiabHbIi  BapuaHT orBera. Kakaa wu3
TeXHOJIOTHil OPHEHTHPOBAHA Ha ¢popmupoBanue
JAeHeHTPATU30BAHHBIX XPAHUIUIL JAHHBIX?

A. Bl0OKUYelHH-TEXHOJIOT U

b. bonbime nanHblie.

B. becipoBoiHas cBA3b.

I'. Cencopuka.

10. BriOpaTh npaBu/IbHBII BapuaHT oTBeTa. UTO Takoe cUCTeMBbI
TeJeMeXaHUuKu?
A. COOp IaHHBIX O COCTOSIHHM CHUCTEMBl B aBTOMAaTHYECKOM
pexume.
b. CoOBOKYITHOCTH  YCTpPOMCTB, TOCPEACTBOM KOTOPBIX C
IIOMOIIBIO YEJIOBEKA-OIIepaToOpa OCYIIECTBIISIETCS  YIPABICHHE
00BEKTaMHU ¥ KOHTPOIIb 32 X COCTOSTHUEM Ha PACCTOSHUU.
B.  ABroMaruueckoe ympaBlieHHE OOBEMOM TE€HEpalHUH
AIEKTPOIHEPIUH.
I ABTOMarMuyeckoe BOCCTAaHOBJICHHE OajaHca »JHEPIUH B
AIIEKTPOCHUCTEME.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOY4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyrOIIMX MOPAJOK W HPOLEAYPY
MIPOBEJICHUS TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL
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11. Meroau4eckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

dopmMupoBaHue y o0yJaronuxcsi mpoeCCHOHATBHBIX 3HAHUM M YMEHHI B COOTBETCTBUH
¢ ®I'OC BO c¢ yuyeTtoM MNpUMEHECHHsS COBPEMEHHBIX IU(MPOBBIX TEXHOJOTHUH B 00JIACTH
CHUCTEMHOI'0 pellIeHHs KOMIUJIEKCa 3a]a4 KaK OpraHU3allMOHHOTO, TaK U TEXHUYECKOTO YpOBHS,
HaIPaBJICHHOTO Ha CO3/IaHUE MHTEJUIEKTYaJbHBIX 3JEKTPOIHEPIeTUUYECKUX CHUCTEM C aKTHUBHO-
aJalTUBHBIMU CETAMU C YYETOM BCEX BO3MOXKHBIX PEKHUMOB paboThl cereil. Jlucuuruimna
BXOJUT B COCTaB 4dYacTd, (opMHpyeMOH yYacTHUKAaMHU OOpa30BaTEIbHBIX OTHOIICHUH,
o0OpasoBartelbHON MporpaMmMbl Beiciiero odpaszoBanus (nanee — OI1 BO).JuciunianHa BXOIUT B
coctaB 4acTH, (pOpMHUpYyeMON ydacTHUKaMU O0Opa30BaTENBHBIX OTHOIIEHHH, 00pa3oBaTelbHON
porpamMmmsl Beiciiero oopasoanus (nanee — OI1 BO).

11.1. Meroauyeckue yKazaHus s OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
marepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE H3JIOKEeHHE ydeOHOro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKIHMU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHIaMEHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYHOrO IIO3HAHHSA, HOBEWUIIHNX
JOCTH)KEHUI HaydyHOHM Mblciau. B yueOHOM mporecce JeKLus BBIIOIHIET METOJ0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JIUCIHUTUTHHAMU.

[Inanupyemsble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTeIeM;

— pasBuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIILICHUSI.

— MOsiBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— T[OoJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OIDKaIINe TO/IbI;

— Hay4YUTHhCS METOJUYECKH 0OpadaThiBaTh MaTepuan (BBIACIATH TIABHBIE MBICITH H
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JIEMOHCTpaluend CIaioB H
UCMOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIbHBIX TEMATHK IO JTUCIUTUIHHE.

CrpykTypa npenocTaBieHHs JEKIMOHHOTO MaTepHaja MPOU3BOAMTCS COIJIACHO TeMaM
pa3aenoB QUCHUTUIMHEL, IPEACTABICHHBIM B Tabnue 4.

11.2. Meroauueckue yka3aHHS Uil OOYYArOIIUXCS IO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4yeOHOIo
npoliecca, 3aKIIoYaroniascs B BBITOJHEHUH 00YJalOUIMMHUCS 10T pYKOBOJICTBOM IPETo1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbI0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIerocs SBJIsSETCS MPUBUTHE 00YyYarOIIMMCS
YMEHMI U HaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMOW JUCLUILIMHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS MPAKTHUECKUX 3aHATHIL:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHUe M JeTalu3allisl 3HAaHWW IpH pelleHUH
KOHKPETHBIX 3a/1a4;
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— Ppa3BUTHUC IIO3HaBaTCJIIbHBIX CHOCO6HOCT€ﬁ, CaMOCTOATCIIbHOCTH MBIIJICHUA,
TBOPYECKOI aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JUCHUIIIINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] IOJTYYEHHBIX 3HAHWM UL
BBINOJIHEHUS 3aJaHUI;

— olecrneueHne palMOHAIBHOIO COYETAHMs KOJUICKTMBHOM M MHIUBUAYaJIbHOU (GOpM
00y4eHusl.

TpeOGoBaHust K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpumepHbie  QOPMYTUPOBKM K MPAKTHYECKUM 3aJaHHUsIM 1O JUCHUIUIMHE B
COOTBETCTBUU C TaOJIULIEH 5.

13 Nel «OcnoBsel pabotsl ¢ [IO0 SCADA BSHTEK — smart grid cucrembl. Co3nanue u
paboTa ¢ TPOECKTOMY.

Iens paboThl: M3ydnuTh MpUHIHMIIE paboThl co cpemoit SCADA DHTEK — smart grid,
M3YYUTh TPUHITUI TOIIArOBOTO CO3/IaHMs IPoeKTa B ieMo-Bepcuu [10.
[TopsA0K BBINOJIHEHHUS.
3anyctuth nporpammy SCADA DHTEK — smart grid .
B oTkprIBIIEMCSI OKHE 3aITyCTUTh MacTep CO3/IaHUS IPOEKTOB
OTKpBITH CUCTEMHBIN auanor «O0630p mamnok».
B mactepe coznmanust mpoeKTOB 3a/1aTh Ha3BaHUE MTPOEKTA.
Haxatp nanee, B HOBOM OkHe BBecTH cienyromuid [P-agpecc: 127.0.0.1
B mynkTe meHro «Co3maHue HOBOTO MpoekTay «Co3naHue/moIKIIIoueHIe 0a3bl JaHHBIX
CIPaBOYHUKOB U KYPHAJIOBY.
7. B ir000M OKHE MPOBOJHUKA JBOWHBIM INETYKOM MBIIIK Ha ¢aiie nmpoekra (Wid Ha ero

apibike) 3amyctuth Uuterpatop DHTEK ¢ naHHBIM TpOEKTOM.

oakrwdE

I13 No2 «AHanu3 norpediieHNs M KaueCTBa DIEKTPHUECKON dHEPTruM ¢ npuMeHenunem 110
Power Analyzer Transfer»

Lenb paboThl: U3Y4YUTh NMPUHLMIB MOHUTOPUHIA MapaMeTPOB 3JEKTPOIHEPreTUYECKOM
CETH U CIIOCOOBI BBIBOJIA M aHATIM3a MH(OpMaIlMK ¢ IpUMeHeHneM coBpemeHnHoro 110.
[TopsiIOK BBINOJIHEHNS.

1. Tlonyunts oT mnpenoaaBarens (aiin, CKayaHHBIA C aHAIU3aTopa dJIEKTPUUECKUX

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

KOMIIBIOTEPY.

3anyctuts [10 Power Analyzer Transfer.

W3 nmonydeHHbIX JaHHBIX CHOPMHUPOBATH MPOEKT B MpOrpamme, JUIsl 3TOr0 HaXaTh Ha

BKJIAJIKY «Daiin» — OTKPBITE.

4. Tloctpoutsh rpaduxu Ko3PPUIHMEHTa MOIIHOCTH, TAPMOHUYECKOW COCTABIISAIONIEH TOKOB
WM HalpsbKeHUH (1o BbIOOpPY MpernoiaBarensi) U TOKa Harpy3KHu.

5. IlpoBectu »SKCHEpUMEHTAJbHBIE HCCIEAOBAHMS: OINPEACIUTh HEPUOJbl  MHUKOBBIX
M3MEHEHUH apaMeTpOB IEKTPUIECKON CETH.

wn

6. CoxpaHUTh NaHHBIC B BUJE TAOHII.
7. CdopmupoBaTh OTYET IO MPOBEICHHOMY aHAIN3Y.
8. CdopmynupoBaTh BBIBOJIBI IO XapaKTepy HATPY3KH, THITY TOTpedbuteneit, chopmMupoBaTh

pPEeKOMEHJallMi 10 MNPUMEHEHHI0 TeXHoiorui smart grid cucreM B wucciegyeMoit
AIIEKTPOYCTaHOBKE.

113 No3 «Hactpoiika npuema naHHbiX 110 nportokoay MK 61850-8-1 wiu MOK 60870-
4-104.
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Lenp paboTsl: M3yunts npouecc HacTpoiiku mpoekta B SCADA DHTEK Ha nonyuenue
JaHHBIX 110 TTpoTokony MOK 60870-4-104.
[Topsitok BBIOJIHEHUS.

1. Ho6aButh B koH(purypamumu ENLOGIC y3en (kontposuiep) tuna "KIT MOK 60870-5-
104"

2. B xonTpomnep 100aBUThH MCEBAONPOTOKON BUPTyallbHAs Tpymma (MX MOXKHO J100aBISATH
CKOJIBKO YTO/IHO)

3. B BuptyanbHylo rpynny n006aBUTh Haubosee yIoOHbIE 715 BU3YalbHOIO MPECTaBICHUS
JaHHbIX OT Bamiero koHtposuiepa B SCADA DHTEK moaynu - Tam npeaycMOTpeHbl Ha
BBIOOp Moayiu kak yucto TC, TY, TU, tak u coBmeniennsie. [Ipu no6aBnenun Moaynei
clelyeT OpPUEHTHUPOBATHCS HE HA TO, KaKME MOJAYJIM BBOJIa-BbIBOJA OINpAIIMBACT Balll
KOHTPOJUIEP, a MONBITAThCS C MIOMOIIBI0 MOyJIel chOPMUPOBATH MOHATHYIO CTPYKTYPY
JIAHHBIX 00BEKTA.

4. 3aiiThi B HACTpPOHMKY KapThl ajapecoB - kiaBuma F8 - u ¢ momomipio (QyHKIUN
pEeAaKTUPOBAHUS KapThl B 3TOM OKHE (IIepeMEIICHUE TErOB HHANBUAYATbHO WIH 1IEJIBIMU
0JI0KaMu) - pa3MECTUTh HY>KHbIE ITapaMeTpbl Ha HykHbIX MOK-anpecax.

13 Ne4 «Co31aHue KOHTPOJIEPA-IMYIISITOPAY.

Henp paboTel: [isl OTIAAKU AIrOPUTMOB cOopa U 00paboTKM HHpOpMALUH,
3aksagpiBaeMbix B YCIIJ], HayunuThes UConb30BaTh KOHTpouiep-amysTop (EnLogicEmul.exe)
B BHJI€ NpuiiokeHuss Windows 1 co3/1aBaTh ero KOH(Urypaluo KOHTPOJIIepa.

[TopsA1OK BBINOTHEHHUS.

OTtkpbITh B noJie «HacTpoiiku» BHYTpU OKHA «MHTErpaTtop» Moayib «KoHTposieps»
BbLIIPaTh «/l00aBUTH KOHTPOJUIEP» U U3 MEHIO BBIOpATh MyHKT «None-targety.

Bri6pate ¢pyHkiuio «/{00aBUTh KOHTpOIIEP» U U3 MEHIO MYHKT «None-target».
3anyctuth EnLogicEmul.exe u B ero eAMHCTBEHHOM OKHE LIEJIKHYTh 3€JIEHYIO KHOIIKY
«Starty.

Co3znaB Tpu cyeTynKa HE0OXOMMO HACTPOUTh UX Ha Pa3HYIO CYTOUHYIO HAarpy3Ky.
BbInonHuTh 3arpy3ky KOH(QUrypauud B KOHTPOJUIEP-3MYJISITOP M IPOBEPUTH BbIIAdy
3HaueHul or 3Toro koHTposuiepa B Enlogic, HaxaB kHomky «Hauate ompocy»
IIponssecTn cuMyMpoBaHue 3HaUeHUI cueTunkoB Mepkypuit 230.

el el

oo

11.3. MeToauueckue yKazaHus sl OOYJAIOIIUXCS MO MPOXOKICHUIO CaMOCTOSATEIHHON
paboTsl

B xone BHIOTHEHHUS CaMOCTOSATEIbHONU pabOThI, O0YUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jnst oOydvaroruxcst 1Mo 3a04HOM (Gopme oOydeHHs, CaMOCTOSTENbHass paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss (popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaCMI>IX 3HaHI/II\/’I, oOecrieunBaeT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT TMOMyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJaronuXxcst SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BBHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
1o 3a04HOU (hopme oOyueHus).
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11.4. Meroauueckue yKa3zaHus JUIs OOy4aroIIUXCsS MO TPOXOXKICHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMAaTpUBAacT KOHTPOJIb KaudecTBAa 3HAHUHI
00y4arouuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILICHMBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpPU MPOBEACHUU MNPOMEKYTOYHOM aTTECTAllMM OCYILIECTBISETCS B
COOTBETCTBUM C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEKYTOUHOH aTTecTaruu cTyfaeHToB ['YAII, oOydarommxcss mo IporpamMmbl BBICIIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».

IIpoBeneHue TEKyIero KOHTPOJIS YCIIEBAEMOCTH OCYILIECTBIISIETCS C IOMOILBIO TECTOB,
npuBeeHHbIX B Tabnuie 18. OneHnBaHue TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH OLEHUBAECTCS 10
cucrteMe 3auet/ He 3aueT. [10J0XKUTETbHBIN pe3yIbTaT TEKYIIEro KOHTPOJIS yCIEBaeMOCTH JaeT
CTYJEHTY JOIOJHUTEIbHBIN OaUl IPH MPOBEICHUN TIPOMEKYTOUHOM aTTECTALIUH.

11.5. Meroauueckue ykazaHus i 00y4arolUXcs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTecTauuu

IIpomexxyrounass  arrectanust  oOyyarolMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00Yy4YeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceos:

— 1uddepeHIMpPOBaHHBIM 3a4eT — 23TO (opMa OLEHKM 3HAHUH, TOJYYEHHBIX
o0y4aromuMcsl IpU U3Y4EHUH AUCUMILIMHBL, TIPU BBIIOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIE0BATENILCKUX PadOT U MPOXOXKACHUU NMPAKTHK C aTTECTALIMOHHON OLIEHKON
«OTIIMYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

IIpomexxyTouHasi arrecTanus MNPOBOAUTCS B (Gopme IU(PepeHIIMPOBAHHOIO 3ayeTa.
3ayer TPOBOAWTCA B YCTHOH (opMe mo OwieraM B BHAE IOATOTOBKM M H3JIOKECHUS
pa3BEPHYTOro oTBeTa. BpeMs Ha moAroToBky orsera - 30 MUHYT.

Cucrema OLEHOK IpU IPOBEIEHUU INPOMEKYTOUHON AaTTeCTAallMd OCYLIECTBIISETCS B
cooTBeTCTBUM C TpeboBaHusiMU [lonockeHuit «O TekyleM KOHTpOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommuxcs Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThI
ctyneHToB B ['YAII».

IIpomexxyTouHass arrecTals OLICHMBACTCA [0 pPE3ylbTaraM TEKYILEro KOHTPOJISL
yCIIeBAaEMOCTH. ODK3aMeH IpPOBOJUTCS B YCTHOHW Qopme mno Owuneram, HpeICTaBICHHBIM B
tabmuie 16. B ciyuae, eciu CTyZIeHT MO yBaKUTENbHOW NMPUYMHE HE BBINOJIHMI TpeOOBaHUs
TEKYIIEro KOHTPOJIS, €My MNPEIOCTaBIsAETCS BO3MOXKHOCTh CHATh 33J0JDKEHHOCTH 11O
nponyuieHHeIM TeMaMm. dopma npoBeeHNs IPOMEKYTOYHONU aTTeCTallud — IUCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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