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AHHOTaNINA

Huctmmmuaa  «Smart  Grid  TeXHONIOTMH B JJICKTPOIHEPIeTHKE»  BXOAHWT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HaNpaBJIeHUIO MOAT0TOBKY/ crieraabHOCTH 13.03.02 «DneKTposHepreTuka 1 JIEKTPOTEXHUKA)
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

I[IK-1 «cnocobeH mNpUMEHSATh  TEXHOJOTMHM  HUCKYCCTBEHHOI'O  HHTEIJIEKTa B
po(heCcCHOHATTLHOM e TEIILHOCTI

[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 AIEKTPOIHEPIUH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: (leKyuu, npakmudeckue 3aHAMUs, CAMOCMOAMENbHAs  paboma
obyuarowe2ocs).

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

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepedeHb IIIAHUPYEMBIX PE3yJILTATOB O0YUYEHHS MO JUCLUILUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

dopmupoBaHue y 00ydaromuxcs npohecCHOHAIbHBIX 3HAaHUN 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 YpPOBH,
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,
00pa3oBaTeNbHON IPOrPaMMBbl BBICILIEr0 00pa30BaHUs

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
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHust OIT BO.

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

Tabmuua 1 — [lepeyeHp KOMIETEHIMNA U HHANKATOPOB 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
HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYEHHUH CIIEIYIOUIUX TUCIUIUINH:
—  «ODJEKTPUYECKHUE U AIEKTPOHHbIE allapaThly,
— «QHepreruyeckas IEKTPOHUKAY,
—  «ODJEKTPUYECKHUE CUCTEMBI U CETH Y,
—  «DJeKTpoCcHaOXKEHHE,
—  «QJEKTPUYECKUE CUCTEMBI U CETH.
3HaHUs, TMOJYYECHHbIE NPH M3YyYEHWHU Marepuana JaHHOW IJUCUUIUIMHBL, UMEIOT 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 MOACTAHLIUN),
— «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 pacmpeieieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JTUCIUILITMHbI

TpynoemMKocTs 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0Mo6KuU 17 17
AyoumopHule 3aHamus, BCEro 4ac. 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. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCITUTIIMHE] (uac) (qac) (4ac) (qac) (qac)

Cemectp 7

Pa3nen 1. Beenenue B Smart Grid TexHonorun
Tema 1.1 OcuoBsl Smart Grid 1 ux posb B
3JIEKTPOIHEPTETHKE
Tema 1.2 ApxuTeKTypa U KOMIOHEHTHI CETH Smart
Grid 4 4 18
Tewma 1.3 [IpuHIUTIBL yIIpaBIIEHUST HATPY3KOW U
pacrpeieIeHHON TeHepauun
Tema 1.4 DHeprospPeKTHBHOCTD U YCTOHUYNBOCTh
cucremsl Smart Grid

Pasnes 2. Cuctembl ynpaBJjieHUs © MOHUTOPHHTIA
B Smart Grid

Tema 2.1 SCADA cucteMsbl 1 UX pOJIb B YIPaBICHUU
CETBIO

Tema 2.2 [Ipotokons! cBsizu B Smart Grid (MOK 4 4 18
61850, MOK 60870 u ap.)

Tewma 2.3 BuptyasibHble c€TH U UX IPUMEHEHHUE B
CUCTEMAX YIIPABICHUS

Tema 2.4 PacnpezeneHHble CHCTEMbI MOHUTOPUHTA U
JOUArHOCTUKU COCTOSIHUSA CETH
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Pasznen 3. JHeprodphekTHBHOCTH M XpaHEHHE
IHepruu

Tema 3.1 YnpasneHue sHepronoTpeOIeHueM U
Harpy3Koil B pexXHMe peallbHOrO BpEMEHH

Tema 3.2 MHTENNEKTyalIbHBIE CYETYUKH U aHAIN3 4 4 18
noTpeOJIeHHs PHEPTUH

Tema 3.3 DHEProcUCTEMBI ¢ aKKyMyJIUPOBaHUEM 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 ABTOMaTH4eCcKOE peryIupoBaHue Harpy3Ku
B peaJbHOM BPEMEHH 5 5 20
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 3aHSATHH.
Coneprxanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tabmuma 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO UK

Howmep paznena Hassanue u cogepxanue pas/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgen 1. Beenenne B Smart Grid TexnoJsiorun

Tema 1.1 OcHoBel Smart Grid ¥ UX POJIb B 3JIEKTPOIHEPTETHKE

1 Tema 1.2 Apxutextypa nu KOMIoHeHThI cetn Smart Grid

Tewma 1.3 [IpuHnune! ynpasineHus: HATPY3KOH U pacripeelieHHOH reHepalum
Tema 1.4 DHeproagpeKTUBHOCTL M yCTOWYMBOCTH cucTeMbl Smart Grid

Pasnen 2. Cuctembl ynpaBjieHus 1 MOHUTOpHHTa B Smart Grid

Tema 2.1 SCADA cucTteMsl U X pOJb B YIIPABICHUN CETHIO

2 Tema 2.2 IIpotokossl csizu B Smart Grid (MOK 61850, MOK 60870 u np.)

Tema 2.3 BuptyanbHble ceTH U X IPUMEHEHUE B CUCTEMaX YIPaBIICHUS

Tema 2.4 PacnipeneneHHble CHCTEMbI MOHUTOPUHTA M TUATHOCTHKH COCTOSTHUSI CETH

Pasnes 3. JHeproagpekTHBHOCTL M XpaHeHHE IHEPTHH
Tema 3.1 YnpasieHue sHepronoTpeOIeHUEM U HATPY3KOH B PEKUME PEATbHOTO
BpPEMEHH

3 Tema 3.2 UnTemneKkTyanbHbIe CYSTYNKY U aHATN3 TIOTPEOJICHUS SHEPTUN
Tema 3.3 DHEprocucTeMbl C AKKyMYJIHPOBAHHEM U XPAaHEHUEM DHEPTHUU
Tema 3.4 UnTerpanus BO300HOBIISIEMbIX UICTOYHUKOB DHEPTHU B CETh

4 Paznen 4. YnpaBJjieHne HATPY3KOil U ONTUMU3AIHUSI IHEPronoTpedaIeHus
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pecypcos

Tema 4.1 JluHaMudeckoe yIpaBJieHUE Harpy3KOH IS 0aTaHCUPOBKH CETH
Tewma 4.2 ABTOMaTH4eCKOE pEryIMpOBaHNE HArPY3KH B PEaIbHOM BPEMEHH
Tema 4.3 [IpornozupoBaHue MOTPEOIICHUS IESKTPOIHEPTHHU JIsT ONITUMU3AITUU

Tema 4.4 DHepreTHuecKue arperaTopsl 1 UX poJib B ONTUMU3AIMH PacX010B
Tema 4.5 CmapT-10Ma U UX BKJIaJ B yIIpaBJI€HUE Harpy3KoH

4.3. TlpakTtuueckue (CEeMHUHAPCKUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJOEMKOCTh

N3 aux Ne
Ne TeMbl MPaKTUYECKUX Popme! TpyrnoeMKOCTb, |ITPAKTUYECKOM | pa3aeiia
/1 3aHATHHI TIPaKTHICCKIX (uac) MMOATOTOBKH, | THUCITHIT
arATHI (gac) JIMHBI
Cemectp 7
OcHoBbl pabotsl ¢ [1O IIpakTueckoe
SCADA DHTEK — 3a/laHHe
1 | smart grid cuctemsl. 4 1
Coznanue u pabora ¢
MIPOEKTOM.
Amnamus norpebnenust u | [Ipaktuyeckoe
KauecTBa 3ajaHue
2 | DIEKTPUYECKOH SHEPTUH 4 2
¢ npumeHeHueM [10
Power Analyzer Transfer
Hactpotika npuema [IpakTuyeckoe
3 | ZAHHBIX IO IPOTOKOTY 3aJjaHue 4 3
MD3K 61850-8-1 unu
MD3OK 60870-4-104.
4 Co3nanue koHTposiepa- | [Ipaktuyeckoe 5 34
AMYJISITOpA. 3aJlaHne '
Bcero 17
4.4. JlabopatopHble 3aHSATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYIOEMKOCTh PUBEACHBI B TA0IUIIE .
Tabmuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOH | pasnena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUpoBaHKE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0IuLe 7.

Tabmuua 7 — Bugsl caMoCTOSITeNIbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrosiTensHOM paboThI

qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania 40 40

nucuuriuael (TO)

Kypcopoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO 5 5

ycneBaemoctu (TKY)

Jowmamnee 3amanue ([13) 16 16

KonTponbubie pabotel 3a04HNKOB (KP3)

IToaroroBka K MpoOMeEXyTOUHOU

arrectanuu (I1A) 5 5

Bceero: 74 74

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MEeTOIMYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaromuxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHpb neUaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIEH B TaOIuUIe 8.
Tabnuua 8— IlepeyeHb Ne4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

[ugp/ Kom4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpadudeckas ccpliaka OUOIMOTEKE
P (KpoMe 3JIeKTPOHHBIX IK3EMILISIPOB)

TexHUYECKHE CPeACTBA TUCTIETIEPCKOTO U
TEXHOJIOTHYECKOTO yIpaBJiIeHUs: yieOHOe
noco6ue / Cocrt.: F0.B. Mscoenos, JI. A.
Mscoenosa, W.I'. Iloarypckasi.-
bnarosemenck: U3n-so AMI'Y, 2014. — 116
C.

KomriekcHas aBTomMaTu3anus B
sHeprocOepexenun: yueonoe nocodue / P. C.
I'onos, B. 1O. Tennsimes, A. E. Copokun, A. -
A. Illnnenés. — Mockpa: TH®PA-M, 2020.
—312c.

Wurepuer Bemieit. MccnenoBanus u 001acTh
npuMeHenus: Monorpadus/ 3apaMeHCKUX
E.Il., AprembeB N.E. - M.: HUL] UTHOPA-M,
2015. - 188 c.

DHeprocbepekeHne B KIIUITHO-
KOMMYHaJIbHOM XO03HCTBe: yueb. mocoodue /
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B.A. Komkos, H.C. Tumaxosa. - 2-¢ u3j,. -
M.: UHOPA-M, 2018. - 204 c.

Bozo6HoBsIeMbIe " HETPaTUIMOHHBIE
UCTOYHMKH DJHEPrHHM: YydyeOHOe Tmocolue
[DnexTpoHHBIN pecypc]: yueOHoe mocobue /
O. 4. Conenas, C. B. Conensiii; Boakos
H.A., Peicun A.B., Conénas 0.4, 5
Uepnbimea  O.BC.-Tletep6. roc.  yH-T
a’pPOKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH.
texkcToBble mad. - CI10.: U3n-so I'YAII 2020.
- 120 c.

7. IlepeyeHb MEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuia 9 — IlepedyeHb SICKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB  HH(DOPMAIMOHHO-
TEJEKOMMYHUKAIMOHHOU ceTu «HTepHET»

URL anpec HaumenoBanue
https://lib.guap.ru/jirbis2/index.php OnekrponHas oudnuoreka ['YAII
https://profstandart.rosmintrud.ru baza npodeccroHaabHBIX CTaHIAPTOB
https://www.gost-r.com/ CrpaBoYHbIE MaTEpHAIIbl H HOPMATUBHBIE

JTOKYMEHTBI 10 3JIEKTPUUICCKHM CHCTEMaM.
https://openedu.ru/ OtkpsbiTOE 00pa3oBaHKe, KYpChl BEAYIIUX BY30B
https://openedu.ru/course/spbstu/RENERG | Poccuun
Y/?session=fall_2023 Kypc «Bo3zoOHoBnsIeMas sHepreTrka: Pecypcs u

TEXHOJIOTUU»

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

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mporpaMMHOr0 0O€CHEeUeHUs,, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeueHp ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

1 Hoctyn B untepuet, Scada I1O

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTUHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTaBICH B
Tabmmuie 11.

Tabauna 11— [lepeuenb HHGOPMAIITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmotpeno



https://openedu.ru/

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHHUUECKON 6a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynsTuMenuiiHas JEeKIIMOHHAS ayAUTOPHUS 21-21
IlepconanbHble KOMIBIOTEPSI € MIpeaycTaHOBIEHHBIM [10 31-04
2 | SCADA DHTEK u Power Analyzer Transfer u nocrymnom B
UHTEpPHET

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTeCTaI[IN
10.1. CoctaB OLEHOYHBIX CPEACTBAJI MPOBEIACHHUS MPOMEKYTOUHONW AaTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTtaB OIIEHOYHBIX CPEACTB JJIsl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Bua npomMexyTo4HON aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

JuddepenumrpoBaHHbIii 324ET Cnucok BOIpOCOB;
TecTsl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeyeHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHas mIKama P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHON W JOTOJHUTEIHHOW JIUTEPATYpHI,
TECHO MPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BIIaJICET CHCTEMON CIIEIMAIM3HPOBAHHBIX HOHSITHH.

«OTIIMYHO»
(GaduTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYCCKOH JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(GaYTCHO»

10




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
[I0 CYUIECTBY M3JIaraeT €ro, ONMpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl,

— JIOIYCKaeT HeCYLIECTBEHHbIEC OIIMOKN 1 HETOUHOCTH;

«yZIOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«BAYTCHO»

HaIlpaBJICHUS,
— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHHUS,
— 3aTpyAHsieTcs B pOpMYyIUPOBaHUHU BBIBOJIOB U 0000IIEHUI;
— YaCTUYHO BJIaJIC€T CUCTEMOH CelMaTU3UPOBAHHBIX MTOHSITHA.
— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOIO
MaTepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OMMMOKA W  HETOYHOCTH  IIpH

«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

«HE 3aUTCHO»

— UCTIBITBIBACT TPYAHOCTH B PAKTHYSCKOM IMPUMEHCHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (DOPMYJIHPYET BEIBOJOB U 0000IICHUI.

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

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa A
WHJIMKaTopa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bomnpocsr s nudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! ansa audd. 3auera
Kon
Ne i/m ITepeuens BonpocoB st nud . 3auera
P P A b WHJIMKaTopa
1-12 1. Yro Ttakoe Smart Grid 1 kakvie OCHOBHBIE IETH IK-1.J1.2

MIpECIeyI0TCs IPU BHEPEHUH 3TONW KOHLIETIUH?

2. HazoBuTe OCHOBHBIE KOMITOHEHTBI CMAPT-TPU CUCTEM
U OOBSCHUTE UX POJIH B JIEKTPOIHEPTETHKE.

3. Kakue ocHOBHBIE XapaKTEPUCTUKU IIPOTOKOJIOB CBS3H
M3K 61850 1 MOK 60870 mgemaroT ux MOJI€3HBEIMU B
cMapT-Tpuj cucremax?

4. B uem 3axmouaercs posib SCADA cucrem B
YIpPaBIE€HUU CMAPT-TPUJI CUCTEMAMHU?

5. UYro Takoe BUPTyaJIbHbIE CETH, KAK OHU HCIIOJIb3YIOTCS
B CHCTEMax yIpaBJIEHUS] © MOHUTOPHHTA?

6. Kakxum 00pa3oM BO30OHOBIIsIEMbIE HCTOYHUKH SHEPTUU
WHTETPUPYIOTCS B CMapT-TPHUJ CHCTEMBI?

7. Kakue TexHOI0ruH 3HEProdPGeKTUBHOCTH MOTYT OBbITh
MPUMEHEHBI B paMKaX CMapT-TPH]] KOHIISTIIIHN?

8. Kakue nmpenmyiiecTsa NporHo3MpoBaHus TOTPEOICHUS
ANEKTPOIHEPTHU U KaKHE METOJIbI UCIIOJIb3YIOTCS JUISI
3TOro?

9. Kakwue ponu urparoT akyMyJIHpOBaHUE U XpaHEHHE
SHEpPIruu B CMApT-TPUJ cucTemax?

10. YTo Takoe AMHAMHYECKOE yIpaBJICHUE HATPY3KOW U
KaK OHO BJIMSAET Ha OajaHc 3JIeKTpoceTn?

11. Kakue (pyHKIMH BBIIOJHSIOT arperaropbl 3HEPTUU U
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KakoBa UX POJb B ONTHUMH3ALUU PECYPCOB?
12. Kak cmapT-10Ma B3aUMOJIEHCTBYIOT C CETHIO
IEKTPONUTAHMSL U YIIPABJISIIOT HArPy3KOM?

13-25

13. Kakue MeToabl yripaBieHHs] Harpy3KOoi B peKuMe
pearbHOro BpeMEHH MPUMEHSIOTCS. B CMapT-TPUJL
cucremax?

14. Kakue npeumyiiecTBa U puCKy CBSA3aHbI C
Kk10ep0Oe30MacHOCThIO B CMapT-TPUJL CUCTEMaXx ?

15. Kakum o6pazom nportokonsl MOK 61850 u MOK
60870 obecrieunBarOT CBA3b MEXKAY PA3TUIHBIMU
YCTPOMCTBAMM 3JIEKTPOCETEN?

16. O6BsACHHTE, YTO TAKOE MUKPOTPHIBI U KaKHE
MPEUMYIIECTBa OHU MOTYT IIPUHECTH B
ANEKTPOIHEPIeTUKE.

17. Kakue cuieHapuu UCIOIb30BaHUS BUPTYAIbHBIX CeTel
MOTYT OBITh [TOJIE3HBIMU JIJIS1 YIIPABJICHUS CMapT-TPUJT

cucreMamu?

18. Kakue TexHOI0rHU OIITUMU3allMH 9Hepron0Tpe6neHH$1

MOTYT OBITh IPUMEHECHBI B TIPOMBIIIUICHHBIX
NPEINPUITUAX ?

19. Kak paboraeT aganTuBHOE yIpaBlIeHHE HArPY3KOH U
KaKye ero MperMylIecTBa B KOHTEKCTE CMapT-TPUL

cucrem?
20. Kakue mpuHIUIIBI paOOThI U IPEUMYILIECTBA

ACHCHTPATIN30BAHHBIX CUCTEM XPAaHCHUA 3Hepr1/11/1?

21. Kakue oCHOBHBIC KPUTEPUHU BHIOOpA TEXHOJIOTHH
XpaHEHUS YHEPTHH JUISI CMAPT-TPHJT CUCTEM?

22. Yto Takoe «IPOTHO3UPOBAHUC HATI'PY3KKU>» U KAK OHO

nomoraeT 3(h(HeKTHBHOMY YIPABICHUIO
3Hepropecypcamu’?

23. Kakue mpenMymiecTBa 1 OrpaHHYCHHS CBS3aHBI C
BHEJPEHHEM YMHBIX CYETUHKOB 3JIEKTPOIHEPTHU?

24. Kakue (hakTopbl MOTYT TOBJIHSTH Ha KAYECTBO U
Ha/IeKHOCTb CBSA3H B CMapT-TPUJ] CUCTEMAX?

25. Kakast pojib cucTeM MOHUTOPHHTA U JMArHOCTHKH
COCTOSIHUSI DJIEKTPOIHEPreTHUecKoi cetn?

TK-5.]1.1

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBITIOIHEHUS

Ne n/mt .
KypCOBOH paboThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bompockl i mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne /1t

[IpuMmepHBIii epedeHs BOIPOCOB ISl TECTOB

Kon
WHJUKATOpa

1 mun. 3aoanue KOMOUHUPOBAHHO2O MUNA C BLLOOPOM OOHO20 BEPHO20 OMEEemda

usz yembuvlpex l’lpeaﬂODfCEHHblx 1 000CHOBAHUEM 8bl60pd
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WNuctpyknus: [IpounTaiiTe TEKCT, BEIOEPUTE TPABUIIBLHBIM OTBET U 3aMMIIIATE apTYMEHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA

Yto o3navaer TepmuH "Smart Grid"? IMK-1.J1.2
a) YCTpoiCTBO aJisi cOOpa JaHHBIX B AJIEKTPOCETSIX.

b) YMHOe ynpaBieHue 23HEpronoTpeOIeHIEM.

c¢) Cucrema ynpaBiaeHUs] YMHBIMH JOMaMH.

d) MaTerpupoBanHasi CeTb YMHBIX 3JIEKTPOIHEPTreTHUECKUX
TE€XHOJIOTHIA.

Kakue ocHOBHBIC KOMIOHEHTBI BKJIFQYAET B ce0sl CMapT-rpuj cucreMa?
a) TobKO COTHEUHbIE MTAHETTU U BETPOTreHEPATOPHI.

b) ToJIBKO CYETYNKHU AIIEKTPOIHEPTUN HOBOTO TTOKOJICHUSI.

c¢) ConHeuHble MaHenu, baTapeu AJsi XpaHEHHUs SHEPTUH, CETH Mepeiadn
JTAHHBIX.

d) 'enepatopbl 2JIEeKTPOIHEPTUHU HA YTIIE.

BeiOpaTh mpaBHIIBHBIN _BapwaHT _oTBeTa. Y10 Ttakoe Smart Grid | T1IK-5./1.1
CHUCTEMBI?

a) Cuctemsl JIEKTPOCHAOKCHUS, UCTIOJIB3YIOIIHE
CBEPXITPOBOIHUKOBBIC MAaTCPUAIIBI JIJIsl CHYDKCHUS TIOTEPb.

b) YMHbIe cHCTEMBI, TIO3BOJISIOIINE OTCIACKUBATE 00BEMBI T€HEPAIIUU
nOTPeOICHUS DIIEKTPOIHEPTHH.

C) MoaepHU3upOBaHHbIE  CETH  AJICKTPOCHAOKEHHS,  KOTOpBIC
UCTOJNB3YIOT WH(POPMALMOHHBIE W KOMMYHHKAIIMOHHBIE CETH H
TEXHOJIOTUU il cOopa wHPOpMAu 00 JHEPrONPOU3BOJCTBE H
HEProNOTPEOICHUH.

d) Cucrema JaT4YMKOB M CHUCTEM, IO3BOJISIOIIUX OMPEACISATH MECTO
aBapUU B CETH JICKTPOCHAOKEHHS.

BeiOpars npaBWiIbHBINM  BapWaHT oOTBeTa. YTO Takoe DKCIEPTHEIE
CUCTEMBI B DJIEKTPOIHEPIeTUKE?

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

b) CrnoxHble TPOrpaMMHBIC KOMIUICKCHI, aKKyMYJIHPYIOIIAE 3HAHUS
CIELUANIUCTOB B KOHKPETHBIX  HIPEIMETHBIX  00jacTax H
TUPAXKUPYIOLIUE 3TOT SMIUPUUYECKUN OMBIT I KOHCYJIbTAllUH MEHee
KBAJIM(HUIMPOBAHHBIX MOJIb30BATEICH.

c) CroxHbple MpOrpaMMHBIE  KOMIUIEKCHI,  aKKyMYJHUpPYIOIIHE
TEOPETUYECKHE 3HAHUS CHELHMATUCTOB B KOHKPETHBIX MPEIMETHBIX
o0NacTsIX W THPAXUPYIOUIME WX ISl KOHCYJIbTallMH  MeHee
KBaJIM(ULIMPOBAHHBIX MOJIb30BATENEH.

d) CnoxHble TpOrpaMMHBIE KOMIUIEKCHI, aKKYMYJIHPYIOIIUE OIIHOKU B
KOHKpPETHBIX MIpPEIMETHBIX 00JacTsIX U TUPAKUPYIOLIUE ITOT
SMIOUPUYECKUN OMBIT JUISI KOHCYJAbTAllMil  KBaIM(QHUIMPOBAHHBIX
10JIb30BaTEIEN.

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOJILKUX 8APUAHMOE OMEemd
U3 NPeONIOAHCEHHBIX U PA3BEPHYMBIM 0O0CHOBAHUEM 8b1O0OPA
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WNuctpyknus: [Ipounraiite TEKCT, BRIOGPUTE MPABUIIHHBIC BAPUAHTHI OTBETA U

3aMMUIINTC apr'yMCHTEI, O60CHOBBIB8,IOIJ_[I/IG BLI60p OTBCTOB

Kakwue 3amaun peniaer BHeapenue Smart Grid B TopoACKYIO
UHOPACTPYKTYPY?

a) OnTumu3anus NoTpeOICHUS YHEPTUU

b) Ontumusanus paboThI AIEKTPOCTAHIIAIN

C) [loBbIleHne KauecTBa IEKTPOIHEPTUN

d) OGecnieueHue 3aIUTHI TOTPEOUTENCH

Kakue TeXHOJIO0ruH ABISIOTCS KIIOYEBBIMH Ul (YHKIIMOHUPOBAHUS
Smart Grid?

a) HTennekTyalibHble U3MEPUTEIbHBIE YCTPOHCTBA

b) Monysu nHTEpHET CBSI3U

C) ABTOMaTH3HUPOBAHHBIE CUCTEMBI YIIPABICHUS

d) lnddepenimanbubie aBTOMAaTHYECKHE BBIKITIOUATETH

TK-1.]1.2

Kakue dakTopsl MOTYT 3aTpyIHUTE BHeApenne Smart Grid?
a) Bricokast CTOMMOCTh OOHOBIICHUST HHDPACTPYKTYPHI

ANEKTPOIHEPTUU
C) ITpoGaemMbl COBMECTUMOCTH C CYLIECTBYIOLIMM 000py10BaHUEM
d) Mcnonb30BaHreM aHAJIOTOBBIX IPUOOPOB yueTa dIICKTPOIHEPTUH

b) Hcnonp3oBaHWe  TEXHOJOTHM  PAaCHpEACICHHONH  TeHepaiuu

Kakue npeumvitectBa  mpemoctraBiasgoT  Smart  Grid  mepen

TpaaAUuIIMOHHBIMHU SHGKTDOCGTHMI/I?

a) [TobIienue 3¢ (heKTUBHOCTH paclpeieieHus 3IeKTPOIHEPTUU
b) CHmxeHue nogaBaeMoil MOIITHOCTH HA TIOTpeOUTENCH

C) VilyulleHne HaJJe)KHOCTH 3JIEKTPOCHA0XKEHUS

d) CHMKEHHE CTOMMOCTH JJIEKTPOIHEPIHU

MK-5.71.1

3 mun. 3aoanue 3AKpwvintoco muna Ha yCmaHoe6/1eHUue CoOomeenmcmaeusl

HNuctpykuusa: IIpounTtaiiTe TEKCT M yCTAaHOBUTE COOTBETCTBHE. K KaXk101 MO3UIINH,
JTAHHOM B JIEBOM CTOJOIIE, MOI0EPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B

IIPaBOM CTOJIOIE

CorocraBbTe TIPOOJIEMBI JHEPTOCUCTEMBI C DEIICHUIMH,
npemiaraeMeiMu Smart Grid:

1) ITpoGnemsi: a) Beicokue nukoBble Harpy3KH

b) Ucnons3oBanue
BO300HOBJIIEMbBIX HCTOYHUKOB

c) PaBHOMepHOE pacnipenenenne
HArpy3KH

d) HectaOuiibHOCTh HANPSKESHHUSI

2) Pewienus: €) YnyunieHue KkauecTBa
AIIEKTPOIHEPT U

f) Headpdpexrusroe
pacnpe/ieJieHIe PeCypCcoB

g) 3arpsi3HEHUE OKPYKAIOIIEH
cpelbl

h) OnrruMu3aIus NCITOIL30BaAHMS

MK-1.]1.2
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| | pecypcos

Conocrasbre TexHoaoruu Smart Grid ¢ 001aCcTIMU TPUMEHEHUS :

1) Texnonoruu: a) CHM)XKEeHHE CTOUMOCTH
SHEPTUU

b) NHTerpaius BO300HOBISEMBIX
HMCTOYHUKOB

¢) Jlunammuueckoe
11IeH000pa30BaHKe

d) IToBsimenne 3pPpeKTHBHOCTH
noTpedIeHus

2) OGnacTy NpUMEHEHUSI: €) ABTOMaTHU3UPOBAHHOE
YIIPABJICHUE HATPY3KOU

f) VMeHbIieHHE 3aBUCUMOCTH OT
[IEHTPATN30BAaHHBIX HCTOYHHKOB
g) Pacnipenenennoe
IIPOU3BOJICTBO

h) CtumynupoBanue
9KOHOMHYHOTO ITOBEACHHS
noTpeduTenen

ConocraBpTe  wHHOBaIMU B Smart Grid ¢ wuUX BIUMSHUEM Ha
HOTpeOUTEIEH:

1) MunOBammu: a) [loBeimenue koMmdopTa KU3HHA

b) CHmxkenue  3aTpar  Ha
3JIEKTPOIHEPTUIO

C) YMHOE JoMalllHee OCBEIICHHE

d) VYBenuueHwe HAIEKHOCTH
SHEPTrOCHAOKCHUS

2) Bnusnue: e) IloBblmieHHE KOHTPOJIA HaJ
notpelieHuemM

f) ABTOMAaTHYeCKHE CHUCTEMBI
YIIPABJICHUS KIUMAaTOM

g) UuTennekTyaabHblEe CHCTEMBI
XPaHEHUS SHEPTUU

h) BuptyansHsie
ANEKTPOCTAHIIUH

ComnocraBete npenmyinectsa Smart Grid ¢ ux Bo3aeicTBreM Ha
OKPYKAIOLILYIO CPENY:

1) Mpeumyiecraa: a) CHuxeHune
HHEPronoTpeOIeHUs

b)  VYMeHblieHHE  BBIOPOCOB
YIJIEKUCIIOTO Ta3a

C) COKpaH_[eHI/IC MMapHUKOBBIX
ra3oB

MK-5.]1.1
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d) [ToBbIIICHUE JIOJIH
BO300HOBIISIEMBIX HCTOYHUKOB

2) BozneiictBue: €) ViydlieHwe 3KOJIOTHYECKOM
00CTaHOBKH

f) CHuXKeHHUe 3aBHCHUMOCTH OT
HCKOIIa€MOI'o TOIIJIMBa

g) VYiydumieHue — yrpaBiI€HUS
SHEPreTUUECKUMHU pecypcaMu

h) Ontumusanus morpebieHus
MPUPOJTHBIX PECYPCOB

4 mun. 3aoanue 3AKpbvlnoco muna Ha ycCmaHoeleHue noci1e0068amebHoOCmu

I/IHCprKI_II/IHZ HquHTaﬁTe TEKCT U YCTAHOBUTE IIOCIIEA0BATCIILHOCTD.

3anummure COOTBCTCTBYIOILIYIO IMTOCICAOBATCIIbHOCTD 6yKB CJICBA HAIIpaBoO

CocTaBbTe MPaBWILHYIO MOCIEIOBATEIbHOCTh BHEAPEHUS TEXHOJIOTUU
Smart Grid:

a) MacmrabHoe BHEAPECHHE

b) UuTerparust BO300HOBISEMBIX HCTOYHUKOB SHEPTUU

¢) [TuoTHBIE TPOCKTHI

d) Pa3paboTka cTaHIapTOB U MPOTOKOJIOB

e) BHepeHre yMHBIX CUCTUYNKOB

YcTaHOBHTE OCIEIOBATENBHOCTD ACHCTBUM IIPH BOZHUKHOBCHUHU
IIMKOBBIX HArpy30k B cetu Smart Grid:

a) YBeIoMIIeHHE MOTPEOUTEIICH O ITMKOBBIX HArpy3kax

b) ABTOMaTHYeCKOE CHI)KCHHUE HATPy3KH HA OCHOBHBIC UCTOYHUKHU
¢) AHaJIM3 TaHHBIX O MOTPEOICHUH

d) AkTHBaIMs pe3epBHBIX HCTOYHUKOB DHEPTUHU

TK-1.]1.2

PaccraBbTe B MpaBUIILHOM HOPSIJIKE 3Tanbl 00pabOTKH AaHHBIX B Smart
a) AHanu3 U 00paboTKa TaHHBIX

b) [MpunsaTHE pereHni Ha OCHOBE aHATM3a

¢) OTnpaBKa KOMaH] yIpaBJICHUs

d) CO0p naHHBIX C YMHBIX YCTPOMHCTB

PaccTtaBbTe  IpOIIECCHI,  CBSA3AaHHBIE  C  VIAVYIIEHHMEM  KayecTBa
ayiekTposHepruu B Smart Grid B IpaBUILHOM NOCIEA0BATEILHOCTH:

a) MOHUTOPHHT TapaMeTPOB ANEKTPOIHEPTUH

b) KoppekTupoBka Harpy3ku B peajbHOM BPEMEHU

C) AHaJ'II/I3 CTAaTUCTUYCCKUX JAHHBIX O KAYCCTBEC

d) BHenpeHre HOBBIX TEXHOJIOTHI (GUIIBTPALIUU U CTAOUITH3aIUN

MK-5.]1.1

5 mun. 3aoanue omkpvimoz2o muna c pazeepHymuiM OmMeemom

HJIW HAMMUIIWUTC MMPOIMYIICHHOC CJIOBO/CIIOBOCOYETAHUE

Wucrpykuus: I[IpounTtaiiTe TEKCT U 3alUILINTE pa3BePHYTHIII 000CHOBAHHBIN OTBET

Uro Takoe 1 Kakue ObIBalOT CUCTEMBI TUCTAHIIMOHHOTO MOHUTOPUHIA U
yIIpaBJICHUS?

Kakue MCETOAbl IMPOTHO3UPOBAHUA HOTpC6J’ICHI/I${ QJICKTPOOHCPIUn

MK-1.]1.2
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MIOMOTaIOT ONTUMHU3UPOBATH PECYPChI?

10 OnumuTe Kak YCTPOCHBI M B UeM 3aKiirovaeTcs kiroueBas ocooennocts | [TK-5./1.1
WHTEIUICKTYaJIbHBIX CYCTYHKOB JICKTPOIHEPTHU?

Yro takoe FACTS TexHONOrus U Kak oHa cBga3a”a co Smart Grid?

IIpumeuanue:

14 Ttun. 3amanme KOMOWHHPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
NPE/IIOKEHHBIX M O0OOCHOBaHMEM BBIOOpA CUUTAETCS BEPHBIM, €CJIM NPaBUIBHO YKa3zaHa Ludpa u
NPUBEJICHBI KOHKPETHBIE apTyMEHTBI, HCTIOJIb3yeMbIe ITPU BHIOOpPE OTBETA.

[onHoe coBnaeHne ¢ BEPHBIM OTBETOM — 1 Oas.

HesepHslii oTBeT min ero orcytctue — 0 6asos.

2-ii Tun. 3ajaHue KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM HECKOBKMX BAPUAHTOB OTBETA U3 MPEIOKCHHBIX
MU pa3BepHYTHIM OOOCHOBaHHMEM BBIOOpAa CUMTAETCS BEPHBIM, €CIH IPABIJIFHO YyKa3aHBl MUPPE U
MIPUBEICHBI KOHKPETHBIE apTyYMEHTHI, MCTIOJIb3YeMEbIe TIPH BEIOOpPE OTBETOB.

[TomHOE COBITaieHNe ¢ BEPHBIM OTBETOM — 1 Oa.

Ecmu momrymeHs! ormmoOKy Witk OTBET OTCYTCTBYeT — () Oayuios.

3-ft Tum. 3agaHMe 3aKpHITOTO THIIA HA YCTAaHOBIICHHE COOTBETCTBUS CUHTACTCA BEPHBIM, CCIH
YCTaHOBIICHBI BCE COOTBETCTBUS (IIO3UIMU U3 OJTHOT'O CTOJIONA BEPHO COMOCTABIICHBI C MO3ULUSMHU JIPYTOTO
cTonomna).

[TonHoe coBmajzieHre ¢ BEPHBIM OTBETOM — 1 Gas.

HesepHsiii oTBeT uiu ero orcyrctue — 0 6asos.

4-i Tun. 3ajaHue 3aKphITOrO THIA Ha YCTAHOBJICHHE IIOCJIEIOBATEIBHOCTH CUMUTAETCS BEPHBIM, €CIIH
MPaBIJIBHO yKa3aHa BCs MOCIIE0BATEIBHOCTD IUPP.

[TonHoE coBnaneHne ¢ BEPHBIM OTBETOM — | Oa.

Ecnm nomymieHs! ommOKy nim OTBET OTCYTCTBYET — 0 Oasos.

5-it Tum. 3amaHue OTKPHITOTO THIIA C PA3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CIIH OTBET COBIANAET C
STAJOHHBIM 110 COACPIKAHUIO M MIOJTHOTE.

[TpaBUIbHBIN OTBET 3a 33JjaHUe OLIEHUBAETCs B 3 Oasuia.

Ecnu nonymiena ogHa omuOKka\HETOYHOCTH\OTBET PABHIIBHBIN, HO HE MOTHBINA — 1 G,

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

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

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeHo

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEpKaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpYIONUX TOPSIOK U TPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAIllMH O0yJarolIuXcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUTLIUHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
paMKax JIUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMeHTalbHbIX Mpo0JeM JUCHMIUIMHBI, METOJO0B HAY4YHOIO IIO3HAaHUS, HOBEHIINX

JOCTHKEHUH Haquoﬁ MeIcau. B y‘-Ie6HOM nponecce JICKUUs BBIIOJIHACT METOAOJIOTNYICCKYIO,
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OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOU oO0yacTH 3HaHuUs, €€ MpoOJieMbl, AAaeT IEeIbHOE NMPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IOJy4YEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IPEINOIaBATENIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOsIBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIBI;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKECHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  PAa3JIMYHBIX
dbopmynHupoBKax);

— TOJIyuYeHHE TOYHOTO TOHUMAHHUS BCEX HEOOXOAUMBIX TEPMHHOB U TOHSATHIA.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCIOJIb30BAaHUEM DPA3JaTOYHOI0 MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKkTypa HpeAoCTaBieHHs JIEKLIMOHHOTO Marepuaja J0JDKHAa OBbITh COrjacoBaHa U
MIPEMNO0/IaBaThCsl B COOTBETCTBUU C Tabnuiel 4.

11.2. MeTtoau4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUYECKUX
3aHSATHH.

[IpakTHueckoe 3aHATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOTo
mpoliecca, 3aKJIF0YArOIIascsl B BEITOJIHEHUH O0YYaOIIMMUCS TOJI PYKOBOJICTBOM IPETIOaBaTEeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOGHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JTUCUHUTITMHBI, TPUOOPETEHUsSI YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIBHOCTHU.

[enbro MpakTUYECKOTO 3aHATHS ISl 00y4arOIIerocs sSBISETCS MPUBUTHE 00YUAIOIIUMCS
YMEHUHN U HABBIKOB MPAKTUUECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIHUIIINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOEHUH O0YUYAIOITUMCS TPAKTHUECKUX 3aHATHI:

— 3aKkperuieHue, yriayOleHue, pacllupeHHe M JAeTaju3alus 3HAHUW TpPU PelIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMHM HM3YYEeHHsS KOHKPETHOW y4yeOHOMU
JHUCIUTLINHEL

— BBIpa0bOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 3aTaHMUI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaTbHON (popm
oOyueHusl.

TpeboBaHusl K MPOBEICHUIO MPAKTUYSCKUX 3aHATUI
IIpakTrueckasa padota 1 «OcHoBbI padothl ¢ ITO SCADA DHTEK — smart grid cucremEl.
Co3nanue ¥ paboTa ¢ MPOSKTOMY.
Llens pabGoTel: W3yunth MpUHIUIBI padoTel co cpemoii SCADA DHTEK - smart grid,
M3YYUTh IPUHIIMII MTOIIATOBOTO CO3/IaHus MpoeKTa B AemMo-Bepcuu [10.
[Topsiiok BBIIOJIHEHUS.
1. 3anmyctuts nporpammy SCADA DHTEK — smart grid .
2. B oTKphIBIIEMCS OKHE 3aITyCTUTh MacTep CO3/IaHUS TPOCKTOB
3. OTKpbITh cUCTeMHBIN nuanor «O030p mamnok.
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B mactepe co3aaHus NpoeKTOB 331aTh Ha3BaHUE IPOEKTA.

Haxatp nanee, B HoBoM okHe BBecTH cienytouuid [P-agpecc: 127.0.0.1

B nynkre meHto «Co3nanue HoBoro npoekray «Co3aaHne/noKioueHre 0as3bl JaHHBIX
CIPAaBOYHHUKOB U )KYPHAJIOB.

B 11000M OKHEe MPOBOJHMKA JBOWHBIM IIETYKOM MBIIIN Ha (aiiie nmpoekra (WIK Ha €ro
apnbike) 3anyctuth Uuterpatop DQHTEK ¢ naHHBIM IpOEKTOM.

IIpakTruueckas pabora 2 «AHaIU3 NOTPeOJICHU U KAYeCTBA YJIEKTPUUECKOU DHEPIUU C

npumeHenuem 110 Power Analyzer Transfery

Henb pa®oThl: U3yUUTh MPUHIUIIBI MOHUTOPUHIA MApaMETPOB AJIEKTPOIHEPTETUUECKOM

CEeTH U CTIOCOOBI BBIBOJIA M aHANIK3a HHPOPMALIUU ¢ TpuMeHeHneM coBpemenHoro I10.

no

~

HOpHI[OK BBIITOJIHCHM .

[Tomyunts OT mpenogaBaTens Qailyl, CKauyaHHBIM C aHAIM3aTOpPa JIIEKTPUYCCKHUX
MapaMeTpoB CETH WM, NMPU HAJIMYUMU NPUOOpa MOJKIIOYUTH €ro K IMEepPCOHATbHOMY
KOMIIBIOTEPY.

Bamycruts [10 Power Analyzer Transfer.

W3 monydeHHBIX NaHHBIX COPMHUPOBATH MPOEKT B MpOTpamMme, JUIsl 3TOTO HaKaTh Ha
BKJIAAKy «Paii» — OTKPBITh.

[Toctpouth rpadguku K03PPUIMECHTa MOIITHOCTH, TAPMOHUYECKON COCTaBIISIONICH TOKOB
WIH HampsbKeHu# (1o BbIOOPY MperogaBaress) U TOKa Harpy3KH.

[IpoBecTn 3KCHEPUMEHTAIBHBIE HCCIEAOBAHUS: ONPEACIIUTh NEPUOABI  MMHKOBBIX
M3MEHEHUH NapaMeTPOB IEKTPUUECKOM CETH.

CoxpaHHTh TaHHBIE B BUJIC TAOJIHUII.

CdopmupoBaTh OTYET O MPOBEICHHOMY aHAIIU3Y.

CdhopmynrpoBaTh BEIBOJIBI TI0 XapaKTepy HATPY3KH, THITY TOTpeOHUTENCH, cCPOpMUpPOBATH
pEeKOMEHJallMi 10 MPUMEHEHUI0 TeXHOJOorui sSmart grid cucreM B uccienyemoin
ANEKTPOYCTAHOBKE.

IIpakTrnueckas pabora 3 «Hacrtpoiika npuema maHHbIX o mporokony MOK 61850-8-1

i MOK 60870-4-104.

Hens padotsr: U3yunts mpouecc HacTpoiiku npoekta B SCADA DHTEK nHa nomydenue

JaHHBIX 10 npoTokoy MOK 60870-4-104.

1.

2.

[TopsitoK BBIOJIHEHUS.

Ho6aBute B koHburypauuu ENLOGIC y3en (kontpomnep) tuma "KII M3OK 60870-5-
104"

B kouTpomnep n1o0aBUTH TCEBAOMPOTOKOI BUPTyalbHAas Tpymnmna (UX MOXHO JA00aBISThH
CKOJIBKO YTO/IHO)

B BuptyanbHyto rpynny 100aBUTh Hanbosiee yIoOHbIE 71 BU3YalbHOTO MPEACTaBICHUS
naHHbIX OT Bamlero koHTposiepa B SCADA DHTEK Moaynu - Tam npeaycMoTpeHbl Ha
BbIOOp Moaynu kak yucto TC, TY, TU, tak u coBmemiennsie. [Ipu qo6aBneHun Moayneit
clenyeT OpUEHTHUPOBATHCS HE HAa TO, KAaKME MOJAYJIM BBOJIa-BbIBOJA ONpPAIIMBAECT Balll
KOHTPOJIJIEP, & MOMBITATHCSA C TTOMOIIBIO MOJyJIel chOPMUPOBATH MOHATHYIO CTPYKTYPY
MAHHBLIX 00BEKTA.

3aiiTh B HACTPOMKY KapThl aapecoB - kimaBuma F8 - u ¢ momompro (QyHKIHI
peNaKTHPOBAHUS KapThl B 3TOM OKHE (NIepeMeleHIe TeTOB HHANBUIYaTbHO WU [ETBIMU
0JI0KaMu) - pa3MECTUTh HY)KHbIE ITapaMeTpbl Ha HykHbIX MOK-anpecax.

IIpakTnueckas padora 4 «Co3aagre KOHTPOJUIEPA-IMYIIITODAY.
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ens paboThl: I OTIAAKKA aITOPUTMOB cOopa U 00paboTku uWHpOpMaIuu,
3axnaapiBaeMbix B Y CIIJI, HayunTbes ucnonb3oBath KoHTposiep-amysitop (EnLogicEmul.exe)
B Bu/Je npuioxeHuss Windows u co3ziaBaTh €ro KOH(GUIypalno KOHTpOJuIepa.
[TopsitoK BBIOJIHEHUS.
OTtkpbITh B nosie «HacTpolKku» BHYTPU OKHA «MHTETrpaTop» Moaynb «KoHTpomiepsn»
BbIIpaTh «Jl00aBUTH KOHTPOJIIIEP» U U3 MEHIO BbIOpaTh MyHKT «None-target».
Bri6pats dyHkiuio «/{00aBUTh KOHTpOIIIEP» U U3 MEHIO MYHKT «None-targety.
3anyctuth EnLogicEmul.exe u B ero eJMHCTBEHHOM OKHE IIEIKHYTH 3€JIEHYI0 KHOIKY
«Start».
5. Co3pgaB Tpu cueT4YHKa, HEOOXOIUMO HACTPOUTH UX HA PA3HYIO CYTOYHYIO HArPy3Ky.
BbImonHuTh 3arpy3ky KOHQUIypalud B KOHTPOJUIEP-3MYIATOP U MHPOBEPHUTH BbIAAUY
3HaYeHUH OT 3TOro KoHTpoiuiepa B Enlogic, HaxaB kHomky «Hauats ompoc» IIpomssectu
CUMYJIMPOBaHKE 3HAUCHUH cueTuynKkoB Mepkypuit 230.

PobdRE

11.3. Meroauueckue yKazaHus JUIsi 0OYYarOUIMXCs 10 MPOXOXKACHUIO CAMOCTOSITEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaroUIUiicss BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04Hoil ¢opMe 0OydeHHs, caMOCTOsATeNbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allUd MPUOOpEeTaeMbIX 3HAHUM, 00eCHeurBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHHs, MOMOTaeT IOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBJSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroUUX CSASBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOJUYECKHE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. Metoauueckue yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTHM NPEIYCMaTPUBAECT KOHTPOJIb KAadyeCcTBAa 3HAHUM
00y4aroImuxcsl, OCYIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

11.5. Metoauueckue ykazaHus IJii OO0Y4arOLIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyrounass  artecranuss  oOyyaroluxcs  HpeAycMaTpuBaeT  OLEHHBAaHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceost:

— 1uddepeHIpPOBaHHbIM 3aueT — 53T0 (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
oOydaromuMcsl TpU U3YYEHUH AUCHMILINHBL, TPU BBIMOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATEILCKUX PpabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
COTJIIMYHOY, «XOPOIIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

[Tpomexxyrounas arrectauuss npoBogutcs B (opme auddepenunpoBanHoro 3adera. 3ader
MPOBOAMUTCS B YCTHOM (opme mo OusieraM B BUZIE MOJITOTOBKH U H3JIOKEHUS Pa3BEPHYTOTO
oTBeTa. Bpems Ha noarotosky orsera - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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