MHHHUCTEPCTBO HAVEH U BEICIIED OBPA30OBAHHA POCCHHCKOH
DEIEPAITHH
fenepansHoe TOCYIAPCTREHHOE ARTOHOMEOE ODPASDBATENRHOE YUPEX IEHHE BRICIIETD
oOpaoRAHHA
"CAHKT-TIETEPEYPI'CKHH MOCYJTAPCTBEHHBIH YHUBEPCHTET
AIPOKOCMHYECKOIND MPHEOPOCTPOEHHA"

Kadenpa Na 32

YTBEPKIIAIO
PyxoBogHTENS 0OpazoBaTENLHOH TPOrPaMMEl

JOLL K. T.H.,TOIL

(0 RROETR, V4, CTCTEHR, TRARNE]

O 4. Conuan

(oo

{mammaci)
«17Tw drenpans 2025 ¢

PABOYAS TTPOTPAMMA. JIMCLIHTTIHHEI

wSmart Grid TexHonoriy B ANEKTPOIHEPT ETHRE
(Harzecsioname Juemn i}

Kon nanpaie s noarorosgmn’
- - 13.03.02

HanMeHOBAHHE HANPABICHMA

NOATOTOBKH/ CICIMANEHOCTY INEKTPOSHEPTETHEA W 3MCKTPOTCXHHKA

Hausenopanue [upposas u
HAMPARTSHHOCTH I'I. l';']'.l.l‘
DopMa obyIenHt OUHO=-3R0TTIAN

og npHesa 20235

Cauxr-TlerepGypr — 2025




Jinct cornacosanua paboyeil nporpaMMEl JHCIIITHHE]
ITporpammy coctasmn (a)

JIOIL, K.T.H., JOTL 4 B.I1. KyseMeHKO

(ROMAHOCTS, Y. CTERENE, FNAHNE) (nwu) (mnnmans, darauiig)

IMporpamma onoGpena Ha 3acesanny kadeaper N 32
«17» despana 2025 r, nporoxoa Ne 5

Sascayioui Kadepod Ne 32 K M

K.T.H.JI0IL C.B. Conénniii

\
(4. creneHs, ssanne) m:m)_J (moeeanss, (hanueann)

JamecTHTens JHpeKTOpa HHCTHTYTA No3 o MeToaageckoii pabore

Ct. npen. H.B. Pemucrankosa
(NOMKHOCTD, ¥9. CTCNCHD, 32aHAC) ( / {(HHEOHAE, Dammnss)



AHHOTaNINA

Huctmmmuaa  «Smart  Grid  TeXHONIOTMH B JJICKTPOIHEPIeTHKE»  BXOAHWT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HaMpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuKa 1 MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMIIETEHIIUIA:

I[IK-1 «cnocobeH mNpUMEHSATh  TEXHOJOTMHM  HUCKYCCTBEHHOI'O  HHTEIJIEKTa B
po(heCcCHOHATILHOM IS TEIIEHOCTH

[IK-5 «CrocoGeH MpoBOAWTH aHAIMU3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OTJIEIbHBIX KOMIIOHEHTOB 3JIEKTPO3HEPI€TUYECKON CHUCTEMBD)

CopepxaHue AUCHUUIUIMHBI OXBATHIBAE€T KPYr BOIPOCOB, CBA3AHHBIX C YCTPOICTBOM,
IIPOEKTUPOBAHUEM U YIIPABICHUEM COBPEMEHHBIX CUCTEM YUETa AIEKTPOIHEPTUHU.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CamMoCmosmenvhas paboma
obyuarowe2ocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUCHHMS [0 JUCLUILIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

dopmupoBaHue y 00ydaromuxcs npohecCHOHAIbHBIX 3HAaHUH U YMEHUI B COOTBETCTBUU
¢ ®I'OC BO c yueroM NpUMEHEHHS COBPEMEHHBIX LU(POBBIX TEXHOJOTWH B oOJacTu
CHCTEMHOI'0 PELICHMs KOMIUIEKCa 3aJad KaK OpraHu3allMOHHOIO, TaK U TEXHUYECKOI'0 YpPOBHS,
HAIPaBJIEHHOIO Ha CO3/IaHUE MHTEJUIEKTYaJIbHBIX AJIEKTPOIHEPIETUYECKUMX CUCTEM C aKTHBHO-
aJaliTUBHBIMU CETSIMM C YYETOM BCEX BO3MOXKHBIX PEXHUMOB paloThl cerell. JlucuumianHa
BXOJUT B COCTaB 4YacTd, (OPMHUPYEMOH YYaCTHHKAMH OOpa30BaTENbHBIX OTHOIICHHH,
00pa30oBaTeIbHONW IPOrpaMMBbI BBICILIETO 0Opa30BaHMUS.

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30oBaTeIbHOM MporpaMMbl BbICHIEr0 0Opa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YyUEHHs 10 AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroUviics AOKEH 00jaiaTh CeIyHOLIUMU
KOMIIETEHIMSIMU WM UX YacTAMHU. KoMIeTeHIIMY U MHAMKATOPbI UX JIOCTH)KEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Koz u HanMeHoBaHMe HHANKATOPA
KOMITETCHIHT KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHITUU
[1K-1 cocoGen
ITK-1./1.2 pemraer npodeccuoHanbHbIC 3a/1a41
MPUMEHSITh TEXHOJIOTHH
MPEANKTABHOTO U aHAJTUTUYECKOTO TUTIA C
[Ipodeccrnonanbuble | HCKYCCTBEHHOTO .
MIPUMEHEHUEM TEXHOJIOTHI UCKYCCTBEHHOTO
KOMIIETEHITHH WHTEJJICKTa B
. WHTEJIICKTA ¥ OOJIBINX JAHHBIX B 00JIACTH
poQeCCHOHAIBHON
AIIEKTPOIHEPTETUKH
JIESITEIbHOCTH
ITK-5 Cnocoben
MIPOBOAMTDH aHAIH3 U
KOHTPOJIb mapameTpoB U | [IK-5.J1.1 aHanu3upyeT 3aBUCUMOCTH MEXIY
[Tpodeccuonanpubie | yCIOBUN pabOTHI rnapamMeTpaMH 1 XapakTepuCTUKaMHU
KOMITETCHIINH OT/IENTbHBIX KOMITOHEHTOB 3JIEKTPOIHEPTETUUECKOU
KOMIIOHEHTOB CHUCTEMBI
AIEKTPOIHEPrETUUECKOMN
CHUCTEMBI

2. Mecro nucuumiaussl B ctpykType OI1
HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYEHHUH CIIEIYIOUIUX TUCIUIUINH:
—  «ODJEKTPUYECKHUE U AIEKTPOHHbIE allapaThly,
— «QHepreruyeckas IEKTPOHUKAY,
—  «ODJEKTPUYECKHUE CUCTEMBI U CETH Y,
—  «DJeKTpoCcHaOXKEHHE,
—  «QJEKTPUYECKUE CUCTEMBI U CETH.
3HaHUs, TMOJYYECHHbIE NPU M3YyYEHWHU Marepuana JaHHOW IJUCHUIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAuY€HHEe, TaK M BCIOMOTaTelIbHOE HCIOJIb30BAaHUE MPU MPOXOKIACHUU
MIPOU3BOJICTBEHHON MPEATUTUIOMHON MPAKTUKHA U MOATOTOBKE BBIMYCKHON KBalU(UKAIIMOHHOU
paboThI, M H3YUCHUH JIPYTUX JUCIUTUINH:
— «DJIEKTpUYECKUE CTAaHIIUU U MOACTAHIIUN,
— «OHeprocHabxeHne U Y9HEProdhPESKTUBHOCTE»,
— «PacnpeneneHHble HHTEIIEKTYAIbHBIE YHEPTOCUCTEMBIY.

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
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Jlanubie 00 oOmieM o0beMe AMCITUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 10 TUCIUIUTHHE (M pacmpeieIieHne dTOW TPYJOEMKOCTH MO0 CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JTUCIUILITMHbI

TpynoemMKocTs 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0Mo6KuU 17 17
AyoumopHuie 3aHamus, BCEro Jac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sarsaTus  (I13), 17 17

qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoi mpoekTt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmoamenvnan paboma, Bcero (dac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er, Tudd

mubd. 3auger, sk3amen (3auer, dudd. 3au, ' Hudod. 3au.
DK3.*¥) 3a.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

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

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI, UX TPYAOCMKOCTDb

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMbI TUCITUTLIMHEI (1ac) (1ac) (1ac) (4ac) (1ac)

Cemectp 8

Pa3nen 1. Beenenue B Smart Grid TexHonornn
Tema 1.1 OcHoBbl Smart Grid u ux poJjb B
3IIEKTPOIHEPreTUKE

Tema 1.2 ApxuTekTypa U KOMIOHEHTHI CETH Smart
Grid 4 4 18
Tewma 1.3 [IpuHIMITEl yripaBIeHUs: HATPY3KOW U
pacrpenesneHHOM reHepaiu

Tema 1.4 DHeproapPeKTUBHOCTD U YCTOHYHNBOCTH
cuctembl Smart Grid

Paznen 2. CucreMsl ynpaBjieHus1 H MOHUTOPHHTA
B Smart Grid

Tema 2.1 SCADA cucteMsbl 1 UX POJIb B YIIPaBICHUU
CETBIO

Tewma 2.2 [Ipotokonsl cesi3u B Smart Grid (MOK
61850, MOK 60870 u np.)

Tewma 2.3 BuptyasnbHble c€TH U UX IPUMEHECHHUE B
cUCTeMax YIpaBJICHUs

Tema 2.4 PactipeniesieHHbIE CUCTEMBI MOHUTOPUHTA U
JTIMAaTHOCTHKH COCTOSIHHSI CETH




Pasznen 3. JHeprodphekTHBHOCTH M XpaHEHHE
IHepruu

Tema 3.1 YnpasneHue sHepronoTpeOIeHueM U
Harpy3Koil B pexXHMe peallbHOrO BpEMEHH

Tema 3.2 MHTENNEKTyalIbHBIE CYETYUKH U aHAIN3
noTpeOJIeHHs PHEPTUH

Tema 3.3 DHEProcUCTEMBI ¢ aKKyMYyJIUPOBAHUEM U
XpaHEHUEM SHEPTuu

Tema 3.4 MaTerpanus BoO300OHOBISAEMBIX HCTOUHUKOB
JHEPTUH B CETh

Pa3nen 4. YnpasJieHne Harpy3Kkoii u
ONTUMM3ALUS FHePronoTpedaeHus

Tewma 4.1 JluHamMudeckoe yripaBieHHe HArPy3KOi [Tt
OaTaHCHPOBKH CETH

Tema 4.2 ABTOMaTH4ecKoe peryiupoBaHue Harpy3Kku
B peaJbHOM BPEMEHH

Tema 4.3 [Iporuo3upoBaHue MOTPEOICHUS
3JIEKTPO3HEPTUHU ISl ONTUMU3ALMU PECYPCOB

Tema 4.4 DHepreTHuecKue arperaTopsl 1 UX poiib B
ONITUMH3ALIUH PACX0JI0B

Tema 4.5 CmapT-oMa U UX BKJIaJ B yIIPaBJICHUE
Harpy3Kou

Hroro B cemectpe: 17 17 74

Hroro 17 17 0 0 74

IIpakThueckass IOATNOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATUH.
Coneprxanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tabmuma 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u cogepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3nea 1. Beenenune B Smart Grid TexHosnornu

Tema 1.1 OcHoBbl Smart Grid 1 UX poJib B ANIEKTPOIHEPTETUKE

1 Tema 1.2 ApxuTtekTypa U KOMIOHEHTHI ceT Smart Grid

Tema 1.3 IIpuHUIMIIBI yIpaBIIeHUsI HATPY3KOM U pacpeesIEHHOM
reHepanuu

Tema 1.4 DHeproagphekTUBHOCTH M YCTOWYHBOCTH cucTeMbl Smart Grid

Pa3nea 2. Cucremsbl ynpaBJjieHHusl 1 MOHMTOPHHTra B Smart Grid
Tema 2.1 SCADA cucreMsl ¥ UX pojib B yIIPaBI€HUH CEThIO
Tema 2.2 IIpotokomnsl cBsi3u B Smart Grid (M3OK 61850, MOK 60870 u ap.)

2 Tewma 2.3 BupTyajbHbI€ CETH U UX IPUMEHEHHE B CHCTEMAX YIPABICHUS
Tema 2.4 PacnipenienieHHbIE CHCTEMbl MOHUTOPUHIA U JUArHOCTUKH
COCTOSIHMSI CETU
Paznen 3. JHepro3ppeKTHBHOCTHL U XPaHEHUE IHEPTUM

3 Tema 3.1 Ynpapnenue sHepronoTpedbIeHUEM U Harpy3Koi B pexume

peanbHOro BpEMEHU
Tema 3.2 MHTennekTyanbHble CYETYNKU U aHAJINU3 TOTPEOICHUS SHEPTUU
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Tema 3.3 DHeprocucTeMsl C aKKyMyJIMPOBAaHUEM U XPAaHEHUEM DHEPTUU
Tema 3.4 MnTerparust BO30OHOBISIEMbIX HICTOYHUKOB SHEPTUH B CETh

Pa3znen 4. YnpasiieHue HArpy3Koil U ONTUMH3 AU
JHepronorTpedIeHust
Tema 4.1 JlunaMmuueckoe ynpaBieHHUEe HATPY3KOH U1 OalaHCUPOBKH CETH

Tema 4.2 ABTOMaTHYECKOE PEryJIMPOBaHUE HArPy3KH B pealbHOM BPEMEHU

4 Tema 4.3 [Iporuo3upoBanue NOTPeOICHUS SIEKTPOIHEPTUH [T

pacxomoB

OIITUMHU3ALIUU PECYPCOB

Tema 4.4 DHepreTudeckue arperaTopbl ¥ X pojb B ONTUMU3ALUN

Tema 4.5 CmapTt-10Ma 1 UX BKJIAJ B YIIPaBJICHUE HArPYy3KOH

4.3. llpaktuyeckue (ceMUHAPCKUE) 3aHATHUS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYJIO0EMKOCTb

N3 aux No
Ne TeMbl MPAKTUYECKUX Popmel TpyrnoeMKOCTb, |TPAaKTUYECKOM | pa3jaeiia
/o 3aHATAN TIPaKTHHUCCKUX (gac) MOJTOTOBKH, | TUCIIMII
atAThn (gac) JIUHBI
Cemectp 8
OcHoBbl pabotsl ¢ [10 IIpakTrHueckoe
SCADA DHTEK — 3aJaHue
1 | smart grid cucremsr. 4 1
Coznanue u pabota ¢
MIPOSKTOM.
Ananus norpebnenus u | [Ipaktuueckoe
KauecTBa 3aJjaHue
2 | DIEKTPUYECKOH SHEPrUH 4 2
¢ npuMeHeHuem [10
Power Analyzer Transfer
Hacrpoiika nmpuema IIpakTHueckoe
3 | /IGHHBIX TT0 IPOTOKOTY 3a/jaHue 4 3
MOK 61850-8-1 wmn
MO3K 60870-4-104.
4 Coznanue kouTposuiepa- | [Ipaktuueckoe 5 34
IMYISITOpA. 3aJjaHue '
Bceero 17
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1abopaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MIPUBEACHBI B TabmuIle 6.
Tabmuna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanme nabopaTopHbix paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO




Bcero ‘ ‘

4.5. KypcoBoe nmpoeKTHpOBaHKEe/ BHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEIYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Buner caMmocTosiTenbHON pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSITeNIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bu camocTosITebHOM paOboThI

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 40 40

nucuurnHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonuaenue pedeparta (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 6 6

ycneBaemoctu (TKY)

Jomamnaee 3ampanue ([13) 10 10

KonTponbubie pabotel 3a04HNKOB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU

arrectaiuu (ITA) 10 10

Bcero: 74 74

5. IlepeueHn yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpHrajbl IJIA CaMOCTOATEIbHON pa6OTbI 06y‘IaIOH_II/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmua 8— [lepeyeHp MevYaTHBIX U MJIEKTPOHHBIX YUEOHBIX M3TaHUH

Tudpp/ KomnuaecTBo 9K3eMITIsSpOB B
URL a p cc bubnuorpaduueckas ccpuika OubmoTeKe
P (KpoMe JIeKTPOHHBIX SK3EMILISIPOB)

TexHUYECKUE CPEICTBA TUCTIETICPCKOTO H
TEXHOJIOTHYECKOTO yIpaBiIeHUs: yieOHOe
nocooue / Cocrt.: HO.B. Mscoenos, JI. A.
Mscoenosa, M.I'. [loarypckas.-
bnarosemenck: U3n-so AMI'Y, 2014. — 116
C.

KomrmiekcHast aBTomaTu3anms B
sHeprocOepexxeHuu: yueobnoe nocodue / P. C.
I'onog, B. FO. Tembimes, A. E. Copokun, A. -
A. Illunenés. — MockBa: UH®PA-M, 2020.
—312c.

WutepHer Beeil. Mccnenosanus u o6iaactb

npuMeHeHnus: Monorpadus/ 3apaMeHCKUX
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E.IL., Aprembes UL.E. - M.: HUL] UTH®PA-M,
2015. - 188 c.

DHeprocoepekeHNe B KIIUILTHO-
KOMMYHaJIbHOM XO03sIiCTBE: yue0. mocodue /
B.A. Komkos, H.C. Tumaxosa. - 2-e U3z, -
M.: UH®PA-M, 2018. - 204 c.

BozobHoBnsiembie u HETpaaUuIMOHHbIE
UCTOYHUKHA DJHEPruu: ydeOHoe mocobue
[DnexkTpoHHBIN pecypc]: yueOHoe mocodue /
O. 5. Conenas, C. B. Comnenniii; Boikos
H.A., Peicun A.B., Conénas 0.4, 5
Yepupimera O.BC.-Ilerep6. roc.  yH-T
a’POKOCM. TPHOOPOCTPOCHUS. - DIJIEKTPOH.
TexcToBbIe nad. - CI10.: U3n-so I'YAII 2020.
- 120 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX O0OpPA30BATENBHBIX PECYPCOB HH(OPMALMOHHO-
TEJIICKOMMYHHKAIIMOHHOM ceTH «HTepHEeT)

URL anpec HaumenoBanue
https://lib.guap.ru/jirbis2/index.php OnekrponHas oubmuoreka ['YAII
https://profstandart.rosmintrud.ru baza npodeccnoHaabHBIX CTaHIAPTOB
https://www.gost-r.com/ CnpaBoYHbIE MaTepuabl 1 HOpPMATUBHBIE

JOKYMEHTBI 10 DJICKTPUIECKHM CHCTEMaM.
https://openedu.ru/ OTKpBITOE 00pa3OBaHUE, KypChl BEAYIIUX
https://openedu.ru/course/spbstu/RENERGY/? | By3oB Poccun
session=fall_2023 Kypc «Bo3oOHoBsIeMas sHepreTrka: Pecypcst

U TEXHOJIOI'Kn»

https://nplusl.ru/material/2021/05/18/a-long- N + 1 — Hay4HO-TIONYJIIPHOE U3/IAHUEC
way-to-intelligent-twins

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIOIB3yeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHHs TTpeicTaBicH B Tadsmite 10.

Tabmuua 10— IlepedeHb nporpaMMHOTo o0ecrieyeH s

Ne /1t Haunmenosanue

1 Joctyn B uaTepHeT, Scada [10

8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIecca MO AUCIUILITUHE
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[lepeuens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTABICH B
Tabmure 11.

Tabmuua 11— IlepeyeHp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaATbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 21-21, 21-18
KommnbroTepHslit Kitacc 31-04

2 HepCOHaJ'ILHHe KOMIIBIOTCPELI € ITPEAYCTAHOBJIICHHBIM I10

SCADA DHTEK u Power Analyzer Transfer u noctymnowm B
HHTCPHCT

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Bup HpOMe)KYTOqHOﬁ aTTCCTallnu Hepequb OICHOYHBIX CPpCACTB

JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYyYaloUIMMHCS TPUMEHSETCS S5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 -Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITETEHLIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIMA
5-0ayutpHas mIKama paKTep (bopep

— oOyyaromuiicss TiyO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIbHO M IPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOHN JIUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOSHHBIC HAYYHBIE TIOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTBIO HAIIPABIICHUS;

— yMeIJio 00OCHOBBIBAET U ApPTYMEHTUPYET BHIIBUTAEMbIC UM HIEH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIJICET CUCTEMOM CeUAIN3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

«XOpOoHIOo»
(Ga4uTCHO»

— 00yJaroUics TBEPIO YCBOWII MPOrPAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH JCSITEIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX ITOHITHH.

«YIOBJICTBOPUTEIILHO»
(Ga4TCHO»

— o0yyJaronuics yCBOWJI TOJIbBKO OCHOBHOM NPOTpaMMHBIA MaTepHua,
[0 CYILIECTBY H3JaraeT €ro, ONHUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIOIYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHM 3HAHMI
HaIIpaBJICHUS,

— cnabo apryMeHTHUPYET HAYyUHBIE MTOJIO0KEHNUS,

— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIECHU;

— YaCTHUYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX OHSITHH.

HCYIAOBJIICTBOPUTCIILHO»
HEC 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTepuana;

— JIOMYCKAeT  CYNIECTBCHHbIC  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HAIIPaBIICHUH;

— VCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYIHPYET BEIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Taowuie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
WHIMKaTopa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocsr st mudd. 3agera npepcrapieHsl B Tadimie 16.
Tabmuna 16 — Bonpocs! 1t qudd. 3auera
Kon
Ne n/nt [Tepeuens Bonpocos i qudd. 3auera
UHIMKaTopa
1-12 1. Yro Ttakoe Smart Grid 1 kakvie OCHOBHBIE TN IK-1.]1.2

MIPECIeIYIOTCS IPU BHEPEHUH 3TONW KOHLIETIUH?

2. HazoBuTe OCHOBHBIE KOMITOHEHTHI CMAPT-TPUJ CUCTEM
1 OOBSCHUTE UX POJH B JIEKTPOIHEPTETHKE.

3. Kakue ocHOBHBIE XapaKTEPUCTUKU IPOTOKOJIOB CBS3H
MOK 61850 1 MOK 60870 nenatoT uX MOJIE3HBIMU B
CMapT-rpuj cucremax?

4. B uem 3axmouaercs posib SCADA cucrem B
VIIpaBJICHUU CMapT-TPUJI CUCTEMaMHu?

5. Uro Takoe BUPTyaJIbHbIE CETH, KAaK OHU HCIIOJIb3YIOTCS
B CHCTEMax yIpaBJIEHUS] © MOHUTOPHHTA?

6. Kakum 00pa3oM BO30OHOBIsIEMbIe HCTOYHUKH SHEPTUU
WHTETPUPYIOTCS B CMapT-TPHJI CHCTEMBI?

7. Kakue TeXHOIOTHH SHEProdPPEeKTUBHOCTH MOTYT OBbITH
MPUMEHEHBI B paMKaX CMapT-TPH] KOHIIETIIHH?
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8. Kakwue nmpenmyiecTsa NporHo3UpOBaHUs TOTPEOICHUS
AJIEKTPOIHEPTHU M KAKHE METOBI HCITOJB3YIOTCS IS
sToro?

9. Kakwue ponu urparoT akyMyJIMPOBaHUE H XPaHCHHE
SHEpPIrUU B CMAPT-TPUJ CUCTEMax?

10. Yro Takoe AMHAMHUYECKOE yIPaBJICHUE HATPY3KOW U
KaK OHO BJIMSET Ha OanaHc dneKTpoceT?

11. Kakuie pyHKIIMY BBITIOJIHAIOT arperaTopbl SHEPTHUH 1
KaKOBa MX POJIb B ONTHMU3ALIUU PECYPCOB?

12. Kak cmapT-0Ma B3auMOJICHCTBYIOT C CETHIO
JIEKTPOITUTAHUS M YIIPABISIIOT HATPY3KOM?

13-25 13. Kakuie MeTO/IbI yIIpaBICHUS HArPY3KOH B PEKHUME IMK-5.21.1
pearbHOro BpeMEHH MPUMEHSIOTCS B CMapT-TPUJL
cucremax?

14. Kakue npeumyiiecTBa U pucKy CBSA3aHbI C
K1OepOe3011acHOCThIO B CMapT-TpHJL cucTeMax?

15. Kakum o6pazom nportokonsl MOK 61850 u MOK
60870 obecrieunBarOT CBA3b MEXKIY PA3TMUYHBIMU
YCTPOMCTBAMH 3JIEKTPOCETEN?

16. O6bsicHUTE, YTO TAKOE MUKPOTPHJIBI U KaKUe
MPEUMYIIECTBa OHU MOTYT IIPUHECTH B
JIEKTPOIHEPIETUKE.

17. Kakue cuieHapuu UCTOIb30BaHUS BUPTYAIbHBIX CeTEH
MOTYT OBITh [TOJIE3HBIMU JJIs1 YIPABJICHUS CMAPT-T'PU]
cucreMamu?

18. Kakue TeXHOI0Iuy ONTUMM3ALUN SHEPTONOTPEOICHUS
MOTYT OBITh TPUMEHEHBI B IIPOMBIIUICHHBIX
NPEINPUITUAX ?

19. Kak paboraet aganTuBHOE yIpaBlIeHHE HArPY3KOH U
KaKHe ero NperMyIlecTBa B KOHTEKCTE CMapPT-TPUJ]
cucrem?

20. Kakue npuHIUIB pabOTHl M TPEUMYIIECTBA
JICTIEHTPATM30BaHHBIX CUCTEM XPaHEHHUS DHEPTUU?

21. Kakuie OCHOBHBIE KPUTEPUU BBIOOPA TEXHOJIOTHH
XPpaHEHUs SHEPTUU ISl CMapT-TPUL CUCTEM?

22. Yto Takoe «IIpOTrHO3UPOBAHUE HATPY3KU» M KaK OHO
noMoraeT 3¢ (heKTUBHOMY YIPABJICHUIO
sHepropecypcamu’?

23. Kakue nmpenMyniecTBa 1 OrpaHUYEHHsI CBA3aHBI C
BHEJIPEHHEM YMHBIX CYETUHUKOB JIEKTPOIHEPTHH?

24. Kakue (hakTopbl MOTYT MOBJIHATH Ha KAUECTBO U
HA/IKHOCTH CBSI3HM B CMApT-TPHJ] CUCTEMAX ?

25. Kakast pojib cuCTeM MOHUTOPHHTA U JMArHOCTHKH
COCTOSIHMSI DJIEKTPOIHEPIreTUYECKOM CeTH?

[lepeuenr TeM [l KypCOBOTO TMPOCKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM JUIsi KYPCOBOTO IPOEKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne /i1 [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KYpCOBOM paboThI

Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO
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Bompocel juis  mpoBeleHUsS TPOMEKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHS
npeICTaBIeHBI B Ta0nwie 18.

Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHbIil IepedeHb BONPOCOB JIJIsl TECTOB
UMHAMKATOpa

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 8EPHO2O OMBema
u3 uemvlpex npeoyloAHCEHHbIX U 0O0CHOBAHUEM 8b1OOPA

Wucrpyknus: [Ipounraiite TekcT, BEIOSpUTE TPABIIIBHBIA OTBET U 3aIIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA

1 Yro o3nauvaer repmud "Smart Grid"? ITK-1.71.2
a) YCTpoiCTBO aJisi cOOpa JaHHBIX B AJIEKTPOCETSIX.

b) YMHOe ynpaBieHue 23HEpronoTpeOIeHIEM.

c¢) Cucrema ynpaBiaeHUs] YMHBIMH JOMaMH.

d) MHTerpupoBaHHas CETb YMHBIX 3JICKTPOIHEPTreTHYECKIX
TEXHOJIOTHI.

Kakue ocCHOBHBIC KOMIOHEHTBI BKJIFOYAET B ce0sl CMapT-Tpuj cucTeMa?
a) TonbKO COMTHEYHbIE MTAHETTU 1 BETPOTeHEPATOPHI.

b) ToabKO CYETUUKHU FIIEKTPOIHEPTUHA HOBOT'O TTOKOJICHHUS.

c) ConHeuHble MaHenu, baTapeu Al XpaHEHHUs SHEPTUH, CETH Mepeladn

JTAHHBIX.
d) I'eHepaTopsl AIEKTPOIHEPTHH HA YTIIC.

2 Bei0paTh IpaBMIIBHBIN _BapwaHT _oTBeTa. Y10 Ttakoe Smart Grid | TTIK-5./1.1
CHUCTEMBI?
a) Cucremsl AIEKTPOCHAOKEHUS, HCIIOJIB3YIOIINE

CBCPXIPOBOJHUKOBLIC MAaTCpHaJIbl JJIs1 CHUKCHUSA ITIOTCPDb.

b) YMHbIe cHCTEMBI, TIO3BOJISIOIINE OTCICKUBATE 00BEMBI T€HEPAIIUU
MOTpeOJIEHNUS AIIEKTPOIHEPTUH.

C) MoaepHu3upoBaHHbIE  CeTH  AJEKTPOCHAOXKEHMs,  KOTOpbIE
HCIIOJIB3YIOT I/IH(l)OpMaIII/IOHHBIe N KOMMYHUKAlMOHHBIC CETHU H
TEXHOJIOTHU g cOopa wuHpoOpManuu 00 HHEPrompou3BOACTBE U
SHEPronoTpeOICHUH.

d) Cucrema JaTYUKOB W CHUCTEM, IO3BOJIAIONIUX OHNPEACTIATE MECTO
aBapuy B CETH 3JIEKTPOCHAOKEHMUS.

BeiOpars nOpaBWiIbHBINM  BapWaHT oTBeTa. YTO Takoe DKCIEPTHEHIE
CHCTEMEI B DIIEKTPOIHEPTETHKE?

a) CnoxHble ITpPOrpaMMHBIE KOMIUIEKCHI, aKKyMYJIHpYIOIIHe o0Iue
3HaHUS CHEIHMATIMCTOB U MO3BOJIAIONINE OOMEHUBATHCS UMU C IPYTUMHU
CIELUAIACTAMH.

b) CrnoxHble TPOrpaMMHBICE KOMIUIEKCHI, aKKyMYyJIHPYIOIIUE 3HAHUS
CIELUANINCTOB B  KOHKPETHBIX  NPEAMETHBIX  00JacTax H
TUPAXKUPYIOLIUE 3TOT SMIUPUUYECKUN OMBIT IJI KOHCYJIbTAUH MEHee
KBaJIM(HUIIMPOBAHHBIX MOJI30BaTEICH.

Cc) CrnoxHble TporpaMMHBIE  KOMIUIEKCHI,  aKKyMYJIHUPYIOIIKE
TEOPETUYECKHE 3HAHUS CHELHMATUCTOB B KOHKPETHBIX MPEIMETHBIX

o0macTax o TUpaXUupyromue ux i KOHCYJ'IBT&I_II/Iﬁ MCHECC
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KBaJIM(HUIIMPOBAHHBIX MOJIB30BATEIICH.

d) CnoxHble TpOrpaMMHBIE KOMIUIEKCHI, aKKYMYJIHPYIOIIUE OIIHOKU B
KOHKPETHBIX IPEAMETHBIX 00JacTIX M TUPAKUPYIOIIUE 3TOT
SMIIUPUYECKUN  OMBIT I  KOHCYIbTAlMH  KBaJU(UIIMPOBAHHBIX

OJIL30BaTENIEH.

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bIOOPOM HECKOILKUX 6APUAHIOE OMEemda
U3 NPEONOIHCEHHBIX U PA3BEPHYMBIM 0O0CHOBAHUEM 8b100pA

Wuctpykuus: IIpounraiite TeKCT, BBIOEpUTE MPAaBUIbHBIE BAPHAHTHI OTBETA U
3aMUIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB

Kakwue 3aaun pemaer BHeApeHue Smart Grid B TOPOACKYIO IK-1.1.2
MHGbPACTPYKTYpy?

a) OnTumu3anus NoTpeOICHHUS YHEPTUU

b) Ontumu3anus paboThI AIEKTPOCTAHIIUIN
C) IloBbileHne KauecTBa IEKTPOIHEPTUU
d) OGecnieueHue 3aIUThHI TOTPEOUTENEH

Kakue TeXHOJIOruH SABISIOTCS KIIOYEBBIMH JUTs HYHKIIMOHUPOBAHUS
Smart Grid?

a) UHTennekTyalibHble U3MEPUTEIbHBIE YCTPOHCTBA

b) Monysu HHTEpHET CBSI3U

C) ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABICHUS

d) uddepeHimaibHple aBTOMATHYECKHE BBIKIIOUATEIN

Kakwue ¢akTopbl MOT'YT 3aTpYAHHTE BHEApeHune Smart Grid? IK-5.1.1
a) Beicokast cCTOMMOCTh OOHOBIICHUST HHDPACTPYKTYPBI

b) Hcnonb3oBaHue  TEXHOJOTMH  PACIpElelIeHHOW  TeHepalun
ANEKTPOIHEPTUU

C) ITpoGaemMbl COBMECTUMOCTH C CYLIECTBYIOLIMM 000py10BaHUEM

d) Mcronp30BaHMEeM aHAIOTOBBIX IIPHOOPOB yUeTa dIIEKTPOIHEPTUH

Kakne  mpemmyiecrBa  mpemoctaBafioT  Smart Grid  mepen
TPAANIINOHHBIMHA SHGKTDOCGTﬂMI/I?

a) [TobIienue 3¢ (heKTUBHOCTH paclpeieneHus SIeKTPOIHEPTUU
b) CHmxeHue ogaBaeMoil MOIITHOCTH Ha TIOTpeOUTENeH

C) VilyulieHne HaJJe)KHOCTH 3JIEKTPOCHA0XKEHUS

d) CHMKEHHE CTOUMOCTH 3JIEKTPOIHEPTHH

3 mun. 3aoanue 3AKpbvinoco muna Ha yCmaHoeBleHUe COOmeemcnmeus

Wucrpyknus: [IpounTaiite TEKCT U ycTaHOBUTE coOTBeTCTBUE. K Kak0# mo3unuwy,
JTAHHOM B JICBOM CTOJIOIE, TIOI0EPHUTE COOTBETCTBYIOIYIO TIO3UIIHIO B
IPaBOM CTOJIOLIE

CornocTaBbTe MPOOIEMBI YJHEPTOCUCTEMBI C PEIICHUSIMH, IK-1.11.2
npeiaraeMbiMu Smart Grid:

1) TIpo6aemsr: a) BeICOKHE MUKOBBIC HATPY3KH
b) Ucnons3oBanue
BO300HOBJIIEMbBIX HCTOYHHKOB
) PaBHOMepHOE paciipeieneHme
Harpy3Ku
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d) HectaObuibHOCTh HaNPsKEHHUSI
2) Pemenus: €) ViydiieHne kayecTBa
AJIEKTPOIHEPTUU

f) HeappexruBrOE
pacnpezielieHue pecypcoB

g) 3arpsi3HEHUE OKPYKAIOIICH
cpeabl

h) OnTumu3anus KCOIb30BaHUS
pecypcoB

ConocraBbte TexHogoruu Smart Grid ¢ obnacTIMu IIPUMCHCHMUA .

1) TexHonoruu: a) CHI)XKEHHE CTOMMOCTH
SHEPTUU

b) UnaTerpanus BO300HOBISAEMBIX
HMCTOYHUKOB

¢) Jluramuaeckoe
11IeH000pa30BaHKE

d) IToBsienne 3pPeKTHBHOCTH
oTpeOIeHUs

2) Ob6nacTu NpUMEHEHUS: €) ABTOMaTU3UPOBAHHOE
YIIPABJICHUE HATPY3KOU

f) VMeHbIieHrE 3aBUCUMOCTH OT
[IEHTPATN30BAHHBIX HCTOYHHKOB
g) Pacipenenennoe
MIPOU3BOJICTBO

h) CtumynupoBanue
HSKOHOMUYHOTO MTOBEACHHUS
norpeduresnei

ConocraBbre  mHHOBarmu B Smart Grid ¢ wux Bausauem Ha | [TK-5./1.1
noTpeduTenei:

1) UunoBanmu: a) [loBbIieHne komdopTa )KU3HU

b) Cumwxenwe 3arpaT Ha
3JIEKTPOIHEPTUIO

C) YMHOE JoMalllHee OCBEIICHNE

d) VYBenuueHwe HAIEKHOCTH
SHEPTrOCHAOKCHUS

2) Bnusnue: e) IloBblmieHHE KOHTPOJIA HaJ
norpebdiieHueM

f) ABTomMaTHuYeCKHE CHCTEMBI
YIPaBJICHUS KIUMATOM

g) WuTennekTyanbHbIe CHUCTEMBI
XpaHEHUs YHEPTUH

h) BuptyansHbie

QJICKTPOCTAHIIUHN

ConocTaBbTe IPESUMYIIISCTBA Smart Grid ¢ ux BO3ACHUCTBHEM Ha
OKPVYXXAMYIO CPEAY:
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1) IpenmyiecTra: a) CHmKeHne
HHEPronoTpedIeHUs

b)  VwmeHblieHne  BBHIOPOCOB
YIIIEKUCIIOTO Ta3a

c) CokpamieHue MNapHUKOBBIX
ra3oB

d) IToBbiicHUE JIOJIA
BO300HOBIISIEMBIX UCTOYHUKOB

2) BozneiictBue: €) ViydlleHwe 3KOJIOTHYECKOM
00CTaHOBKH

f) CHmwkeHne 3aBUCHMOCTH OT
HCKOIIaeMOI0 TOILINBA

g) VYiydumieHue — yrpaBiI€HUS
SHEPreTUUECKUMHU pecypcaMu

h) Onrumusanus moTpeGeHus
MPUPOJTHBIX PECYPCOB

4 mun. 3adanue 3aKkpvimo2o muna Ha YCMAaHo81eHue noC1e008amelbHOCmU

Nucrpykuusa: [IpounTtaiiTe TEKCT U YCTAHOBUTE ITOCIIEI0OBATEILHOCTD.

3anumure COOTBCTCTBYIOIIYIO ITOCIACAOBATCIIBHOCTD 6YKB CJICBA HAIIpaBoO

CocraBbTe NPaBHIbHYIO MOCIEI0BATEIBHOCTh BHEAPCHUS TEXHOJIOTHH
Smart Grid:

a) MacmrabHoe BHEIpeHHE

b) NuTerpanus BO30OHOBISIEMbIX HCTOYHHUKOB SHEPTHU

C) [lunoTHbIie MPOEKTHI

d) Pa3paboTka cTaHAapTOB M IPOTOKOJIOB

e) BHenpeHre yMHBIX CUCTUYUKOB

Y cTaHOBHUTE OCIEA0BATSIHFHOCTD JICHCTBUI IPH BOZHUKHOBCHUH
IMMKOBLIX HAarpy3ok B cetu Smart Grid:

a) YBenomiieHue norpeduTenei o MUKOBBIX Harpy3Kax

b) ABTOMaTHYeCKOE CHI)KEHHE HATPy3KU HA OCHOBHBIC UCTOYHUKHU
¢) AHaJiM3 JaHHBIX O NOTPEOICHUH

d) AkTuBaIMs pe3ePBHBIX HCTOYHUKOB DHEPTHH

MK-1.]1.2

PaccraBbTe B IpaBMIIBHOM HOPSIZIKE 3Tanbl 00pabOTKH JaHHBIX B Smart
a) AHanu3 U 00paboTKa TaHHBIX

b) [lpunsaTHE pemieHnii Ha OCHOBE aHATH3a

¢) OtmpaBka KOMaH]l YIPaBICHHS

d) COop AaHHBIX C YMHBIX YCTPOICTB

PaccTaBbTe  IPOIIECCHI,  CBSI3aHHBIE  C  VIAVYIIEHHMEM  KayecTBa
asiekTposHepruu B Smart Grid B IpaBUIbHON MOCIEA0BATEILHOCTH:

a) MOHUTOPHHT TapaMeTPOB AIEKTPOIHEPTUH

b) KoppekTupoBka Harpy3ku B peajbHOM BPEMEHU

C) AHaJIN3 CTaTUCTUYECKUX JIAHHBIX O KAUeCTBE

d) BHenpeHre HOBBIX TEXHOJIOTHN (QUIIBTPALUU U CTAOWITH3aIUN

MK-5.]1.1
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5 mun. 3aoanue omKkpwvimo2o muna ¢ pazeepHymuimM Omeemom

Wuctpykuus: IIpounTaiite TEKCT U 3aUIINTE Pa3BEPHYTHIH 000CHOBAHHBINA OTBET
WIH HalIMIIMTE IPOIMYILEHHOE CI0BO/CIOBOCOUETAHHE

9 UYro Takoe 1 Kakue ObIBatOT CUCTEMbI JUCTAaHIIMOHHOrO MoHuTOpuHra u | I1K-1./1.2
yIpaBJyieHUs?

Kakue w™eronpl mNporHO3UpOBaHUS NOTPEOJCHUS AIEKTPOIHEPTHU
[IOMOTal0T ONITUMHU3UPOBATH PECYPCHI?

10 Onummre KaK ycTpOEHBI U B YeM 3aKJI04aeTcs KitoueBas ocooennocts | [TK-5.71.1
MHTEJUICKTYaJIbHBIX CYETYUKOB 3JIEKTPOIHEPTUH?

Yro takoe FACTS TexHONOrus U Kak oHa cBga3ada co Smart Grid?

IIpumeuanue:

1-#i Tun. 3agaHue KOMOMHMPOBAaHHOTO THMA C BHIOOPOM OJHOTO BEPHOTO OTBETa M3 YETBIPEX
MPE/JIOKEHHBIX W OOOCHOBAaHMEM BBIOOpa CUYHMTACTCS BEPHBIM, C€CIM NPABWIBHO YyKa3aHa nudpa u
MIPUBEICHBI KOHKPETHBIE apT'yMEHTHI, HCTIOIb3yEeMbIe IIPU BBIOOpE OTBETA.

[TonHoe coBmajzieHre ¢ BEPHBIM OTBETOM — 1 Gas.

HesepHslii oTBeT uiu ero orcytctue — 0 6asos.

2-i1 Tun. 3amaHne KOMOMHUPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKHUX BaPUAHTOB OTBETA M3 MPEIOKEHHBIX
U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpPAa CUHMTAETCSl BEPHBIM, €CIHM INPAaBHIBHO YKa3zaHbl LU(PBl n
MPUBEICHBI KOHKPETHBIC apTYMEHTBI, HCTIOJIb3yEMbIE ITPH BHIOOPE OTBETOB.

[TonHoE coBnaneHne ¢ BEPHBIM OTBETOM — | Oam.

Ecnm nomymieHs! ommmOKy nim OTBET OTCYTCTBYET — 0 Oasos.

3-171 THII. 3a£[aHI/Ie 3aKpBITOr0 THIIAa HA YCTAHOBJICHUC COOTBETCTBUA CUHUTACTCA BEPHBLIM, €CJIN
YCTaHOBJICHBI BCE COOTBETCTBUS (ITO3HUIIMU M3 OJHOTO CTOJIONA BEPHO COMOCTABJICHBI C TO3UIUSIMU APYrOro
cTonoma).

[TonHoe coBnajzieHKe ¢ BEPHBIM OTBETOM — 1 Gas.
HesepHsiii oTBeT uiu ero orcyrctue — 0 6asos.

4-it Tun. 3ajaHue 3aKpBITOrO THIIA HA YCTAHOBJICHHE ITOCIIEAOBATEIFHOCTH CUHUTAETCS BEPHBIM, €CIIH
MPaBIJIBHO yKa3aHa BCs MOCIIEI0BATEIBHOCTD LUPP.

[onHoe coBnaeHne ¢ BEpHbIM OTBETOM — | Gam.

Ecnm nomymiensl ommmOKy nim 0TBET OTCyTCTBYET — 0 OasuioB.

5-it Tun. 3amaHue OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIH OTBET COBIANAET C
STAJOHHBIM 110 COACPIKAHUIO M MOJTHOTE.

ITpaBHUIBHBIN OTBET 3a 3a/1aHUE OIIEHUBaeTcs B 3 Oasia.

Ecnu monymiena ogHa omuOKa\HETOYHOCTH\OTBET NPABUIIBHBIN, HO HE MOJHBINA — 1 Ga.

Ecnu nomymieno 6osee 1 omuOKU\OTBET HEMTPABUIILHBIM\OTBET OTCYTCTBYET — O OaIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolIUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTCsi B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MOPSI0K W MPOUEaypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMH O0YyJaroIINXCs
I'VAIL
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11. Meroauveckue yka3aHus AJisi 00yUJaIOmUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOYdYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAY€HHE JIEKIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE ydeOHOoro marepuaia. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpPOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIINX
JOCTHKEHUI HaydyHOU MbIcIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpEAeNseTCs eJIeBO YCTaHOBKOW K Ka)KJJ0 KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaTEIIEM;

— pa3BuTHE MNpPO(EecCCHOHANBHO-IETIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEIbHON PabOThI;

— TOJy4YyeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAayKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaMIINe TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHbIE MBICTU U
MOJIOKEHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B  Pa3IHYHBIX
dbopMynupoBKax);

— TOJy4YeHHe TOYHOT'O MOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpauued CIaioB H
UCIIOJIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCHUIUINHE.

CtpykTypa mpenocTaBieHusl JEKIMOHHOTO MaTepuaya JI0JDKHA OBITh COrjlacoBaHa M
MIPENO0/IaBaThCsl B COOTBETCTBUU C TabuIel 4.

11.2. MeTtoauueckue ykazaHUS sl OOY4YaIOIIUXCS MO TPOXOXKACHUIO MPAKTUYECKUX
3aHATUM.

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiiu y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasICsl B BEIMOJHEHUH O0YYarOIIMMUCS T0JT PYKOBOJICTBOM IIPETIOIaBaTEeNs
KOMIUIEKCa Y4EeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCHUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, ONBITA TBOPUYECKOM JCSITEIHBHOCTH.

[enpro MpakTUYECKOTO 3aHIATHSI ISl 00YyJaOIIerocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI U HaBBIKOB MPAKTUYECKOW JIEITEIBHOCTH MO U3YyYa€MOW TUCIUIIIINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIOITUMCS TIPAKTHUECKUX 3aHATHI:

— 3aKkperuieHue, yriayOleHue, paclldpeHHe M JAeTaju3alus 3HAHUW TpPU pelIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH H3YYCHHS KOHKPETHOW y4eOHOMU
JUCUUTLITAHBI;

— BBIPpA0OTKAa CIMOCOOHOCTH JIOTHUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUW IS
BBITIOJTHEHHS 3aJJaHUH;

— obecrieueHne parMOHAIBHOTO COYETaHUSI KOJUICKTUBHON M WHAUBUAYATHHOU (opM
o0OyueHusl.
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TpeboBaHus K OPOBEICHUIO OPAKTUUYECKUX 3aHATHNA
IIpaktnueckas padora 1 «OcHoBsl paboTsl ¢ I10 SCADA DHTEK — smart grid cucteMBl.

Co3sianue u pabora ¢ OPOEKTOMY.

Ienp paboThl: M3y4nTh MPUHIMIBI paboThl co cpemoit SCADA DHTEK — smart grid,

W3YYUTb IPUHIIMII [TOIIArOBOT0 CO3/1aHus MpoeKTa B gemo-Bepcuu [10.

ocoukrwhE

[Tops0K BBINOJIHEHMSL.
3anyctuth nporpammy SCADA DHTEK — smart grid .
B oTKphBIBIIEMCS OKHE 3aIlyCTUTh MacTep CO3/1aHus IPOEKTOB
OTKpBITh cUCTeMHBIN Auanor «O030p Hamoky.
B macrtepe co3naHus NpoeKTOB 331aTh Ha3BaHUE IPOEKTA.
Haxatp nanee, B HoBoM okHe BBecTH cienytouuid [P-agpecc: 127.0.0.1
B nynkre meHio «Co3nanue HoBoro npoekray «Co3gaHue/nogKioueHre 0as3bl JaHHBIX
CIIPAaBOYHMKOB U KYpPHAJIOBY.
B 11000M OKHE IPOBOJHMKA JBOWHBIM IIETYKOM MBIIIN Ha (aiiige nmpoekra (WIK Ha €ro
spibike) 3anyctuth Uuterpatop DQHTEK ¢ naHHBIM IpOEKTOM.

IlpakTiueckas padora 2 «AHaIM3 DOTPeOJIEHU M KAYECTBA DIIEKTPUYECKON DHEPTHUH C

npumenenuem 10 Power Analyzer Transfery»

]_IGJ'IL pa6OTBIZ HU3YyUYUTh MPUHIUIIBI MOHUTOPHUHIA ITApaMETPOB SHeKTpOSHepFeTI/I‘{CCKOﬁ

CEeTH U CIIOCOOBI BBIBOJIA M aHANIM3a HHPOPMAILIUKU ¢ TpuMeHeHneM coBpemenHoro I10.

N

~

[Topsimok BBIMOJIHEHUS.

[Tomyunts oT mnpenonaBarenss ¢ailyl, CKkayaHHBIH C aHaJIW3aTOpa SJICKTPUUYECKUX
[apaMeTpoB CETH WM, NMPU HAJIMYUMU NpUOOpa MOJKIIOYUTH €ro K IEePCOHATbHOMY
KOMIIBIOTEPY.

3anyctuts [10 Power Analyzer Transfer.

W3 nomy4eHHbIX AaHHBIX COPMUPOBATH MPOEKT B Iporpamme, AJs 3TOr0 HaXaTb Ha
BKJIAAKy «@Daii» — OTKPBITh.

IToctpouTts rpadukn ko3pduimeHTa MOLUTHOCTH, TAPMOHUYECKOM COCTaBIAIOIIEH TOKOB
WM HalpspKeHUH (1o BbIOOpPY MpernoiaBarens) U ToKa Harpy3KHu.

IIpoBecT 3KCIEpUMEHTAIBHBIE HCCIEIOBAaHUSA: OIPENEIUTh IEPUOABI  ITHKOBBIX
M3MEHEHUH apaMeTpOB AIEKTPUIECKON CETH.

CoxpaHuTh TaHHBIE B BUJIE TAOJIHII.

CdopmupoBaTh OTYET 110 MPOBEIECHHOMY aHAJIN3Y.

CdhopmynupoBaTh BBIBOJIBI 110 XapaKTepy Harpy3ku, TUIy norpedutenei, copmMupoBaTh
peKOMEeHJalMM MO MPUMEHEHMIO TexHojoruil smart grid cucrem B ucciexyemMoin
AIIEKTPOYCTaHOBKE.

IIpakTrnueckas pabora 3 «HacTpoiika npueMa HaHHBIX Mo mporokony MOK 61850-8-1

wi MOK 60870-4-104».

Lenpb paboTsl: M3yunts npouecc HacTpoiiku mpoekta B SCADA DHTEK Ha nonyuenue

JaHHBIX 0 TipoTokoiry MOK 60870-4-104.

1.

2.

[Tops 10K BBIMOTHEHHUS.

Jo6aButs B koH(purypamuun ENLOGIC y3en (xontposuiep) tuna "KII MOK 60870-5-
104"

B kouTpomiep n100aBUTH NCEBAONPOTOKOJ BUPTyalbHasl Ipymnna (MX MOXHO J00aBISTH
CKOJIBKO YTOJTHO)

B BuptyanbHyto rpynny 1006aBuTh Hanbosee yIoOHbIE IS BU3YalbHOTO MPEACTaBICHUS
JnaHHbIX OT Bamero koHTposiepa B SCADA OHTEK Moaynu - Tam npeaycMoTpeHsl Ha
BBI0Op Moayu kak yucto TC, TY, TU, tak u coBmeniennsie. [Ipu nodaBnenun Moaynen
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ClelyeT OPHUEHTUPOBATHhCS HE Ha TO, KaKWe MOJAYJIM BBOJIa-BbIBOJIA ONpPAIIMBAET Balll
KOHTPOJUIEP, a MOMBITATHCS ¢ TIOMOIIBIO MOAYJIEH cPOPMUPOBATH MOHATHYIO CTPYKTYPY
IAHHBIX 00BEKTA.

4. 3aiiTu B HACTPOWKY KapThl agpecoB - kiaBuma F8 - u Cc moMOImBI (QyHKIHIA
peIaKTUPOBaHUS KapThl B 3TOM OKHE (IlepeMelleHre Ter0B HHANBUIYaTbHO WU LEIbIMU
0JI0KaMu) - pa3MECTUTh HY)KHbIE ITapaMeTpbl Ha HykHbIX MOK-anpecax.

[IpakTuueckas pabota 4 «Co3aaHNe KOHTPOILIEPA-IMYIISTOPAY.
ens pabGoThl: I OTIAAKA aITOPUTMOB cOopa u 00paboTku uH(pOpMaIuu,

3axnaapiBaeMbix B Y CIIJI, HayunTbes ucnonb3oBath KoHTposiep-amyisitop (EnLogicEmul.exe)
B Byl npuioxeHus Windows 1 co3iaBaTh €ro KOH(GUIypauno KOHTPOJUIEPA.

[TopsitoK BBIOJIHEHUS.

OtkpsITh B nosie «HacTpoiiku» BHYTpH OKHA «MHTErpaTtop» MoAyib «KoHTposieps»

BbIIpaTh «/l00aBUTH KOHTPOJUIEP» U U3 MEHIO BHIOpATh MyHKT «None-targety.

BriOpate ¢pyHkuuio «/100aBuTh KOHTPOJLIEP» U U3 MEHIO MYHKT «None-targety.

3amyctuth EnLogicEmul.exe u B ero eJMHCTBEHHOM OKHE IIEIKHYTH 3€JIEHYI0 KHOIKY

«Start».

5. Co3gaB Tpu cueT4yMKa, HEOOXOAMMO HACTPOUTH UX HA PA3HYIO CYTOYHYIO HAarpy3Ky.

BbinonHuTh 3arpy3ky KOH(UIrypauuud B KOHTPOJUIEP-3MYJIATOP M IPOBEPUTH BbIAUY

3HaYeHUH OT 3TOro KoHTpoiuiepa B EnLogic, HaxaB kHomky «Hauats ompoc» IIpomssectu

CUMYJIMPOBaHUE 3HAU€HHI cueTunkoB Mepkypuii 230.

el A

11.3. Meroauueckue yKazaHus JUIsi 0OYYarOUIMXCs 10 MPOXOKACHUIO CAMOCTOSITEIHHON
paboThI

B Xo/ie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOyJarommxcsi 1Mo 3a04HOM (GopMe OOyYeHHs, CaMOCTOsATEIbHas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocs popMUpPYETCs
nesnecooOpa3Hoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUs
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AlUU HpI/IO6p€Ta€MBIX 3HaHPII71, oOecrieunBaeT BBHICOKHUH
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTraeT IOJy4YUTh HABBIKM IOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarOUX CSSBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (1 00yyaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPENyCMaTpPUBAET KOHTPOJIb KAauyecTBAa 3HAHUM
00yyYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS X0/l OCBOEHUS
JVCLATIIINHBI.

[IpoBeneHne TEKyIIEro KOHTPOJISL YCIIEBAEMOCTH OCYLIECTBIISETCS C IIOMOILIBIO TECTOB,
NMpuBeJeHHBIX B Tabmuie 18. OleHnBaHUE TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH OIEHUBACTCS 10
cucTeMe 3aueT/ He 3a4er.
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11.5. Metoauyeckue ykazaHus Jjisi OOYYaroNIUXCs MO MPOXO0KICHHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[Ipomexxyrounass  arrecranss  OOydyarOIIMXCsl  MpPEAyCMAaTpUBacT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs Mo muciuruiiHe. OHa BKIIIOYAET B
cedst:

— 1muddepeHIMpPOBaHHbBI 3a4eT — 93T0 (GopMa OLEHKW 3HaHWH, IOJy4YECHHBIX
00y4aromuMCs TIPU U3YYCHUU TUCIMILIMHBI, TIPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4IHO-HCCIIEIOBATEIHCKUX PAOOT M MPOXOXKICHHUH MPAKTUK C aTTECTAIMOHHON OIIEHKON
COTIIUIHOY, «XOPOIII0Y, KyTOBIECTBOPUTEIBHOY, KHEYTOBICTBOPUTEIHHO.

[TpomexyTouHas arrecTanus NPoBOAUTCA B Qopme audQepeHInpOBaHHOTO 3ayeTa.
3aueT mNPOBOAUTCS B YCTHOW (opme 1O OwieraM B BHUAC MOATOTOBKH W U3JIOKEHUS

pa3BEpHyTOro oTBeTa. Bpemst Ha moAroToBKy oTeera - 30 MUHYT.
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Jluct BHECEeHUS! 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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