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1. leapb 1 3212491 0CBOCHUS TN CIIHILINHBI

Henbro AuCIUIUIMHBL « Y CTpOKCTBA HUGPOBBIX MOJCTAHINN SBISIETCS M3YYCHHUE TEXHO-
Jorui nuppoBoi KOMMYHUKAIIUH, TPUMEHAEMBIX Ha 00BEKTaX 3JIEKTPOIHEpPreTUKU. PaccmaTpu-
BalOTCS OCHOBHBIE TNPUHIUIBI TMOCTPOEHUS U (PYHKIMOHUPOBAHUS MHKPOIPOLIECCOPHBIX
YCTPONCTB, UX HA3HAUYEHHUE B paMKax LU(PPOBOI MOACTAHIIMU
3aayamMy U3yUYEHUsI TUCLUIUINHBI SIBISIETCSA U3yUYEHHE:
— COBPEMEHHOM KOHLICNILIUU IIOCTPOEHUS HHTEIUIEKTYaJIbHBIX JJICKTPOIHETETUYECKUX
CHCTEM Ha OCHOBe TexHosioruii Smart Grid;
—HMCTOYHHUKH M 3aKOHOMEPHOCTHU JBM)KEHHUS U MpeoOpa3oBaHusi WHPOPMAIIMOHHBIX MOTO-
KOB B COBPEMEHHBIX HU(PPOBBIX CUCTEMAX YIPABICHUS O0BEKTAMHU 3JIEKTPOIHEPreTHKH;
—1u(ppOBbIE IPOTOKOJIBI CBA3H, HA3HAUEHHE U CTPYKTYPHI [TAKeTa MepeJauu JaHHbIX;
—MITY P3A u UDY uudpoBoii moacranuy;
CopepxaHue TUCUUIUIMHBI TOCBSIIEHO BOIIPOCAM OpraHU3alMy CUCTEM cOOpa U nepena-
gy uMHQOpMauuu s obecredeHus: paboTbl aBTOMATH3MPOBAHHBIX CUCTEM JUCIETYEPCKOTO
yIpaBJIeHUs, BKJIIOYasi BOIIPOCHI IIepeiadnl U peoOpa3oBaHus HH()OPMAIIHH.

2. MecTO JUCUMILIMHBI B CTPYKTYpe 00pa30oBaTeIbHON MPOrpaMMbl
Jucrtummaa b1.B.17.05 «YcrpoiictBa udpoBBIX MOACTAHIIUI»» BXOAUT B AUCIUILTUHBI
HarpaBjaeHHOCTH (rpoduist) "llepenaua u pacnpenesieHre IEKTPUIECKON SHEPTHH B CHCTEMax

ANIeKTpOCHAaOKeHNsA" BapUaTUBHOM YacTW y4eOHOTO IUIaHa MOJATrOTOBKM OakajaBpa IO HArpas-
nenuto 13.03.02 DnekTposHepreTuka u 3IeKTpoTexHuKa. E€ ocBoeHne mpoucxoauT B 8 cemecT-

pe.
3. CBsI3b ¢ NpeaecTBYIOMUMHU THCHHIIMHAMHA

I/I3yquHe IIaHHOI\/JI AUCHUIINIMHBI OCHOBAHO Ha 3HAHUAX, IMOJYYCHHBIX IIPU H3YUCHHUU
JUCHUITIINH: 9J'IeKTpI/ILIeCKI/IC CTaHI MU U IIOACTAaHLINH.

4. CBaA3b ¢ NOCJEYHOIHUMH THUCHUIITTHHAMMA

[Tocnenyromux AUCIUIUIMH HET.

5. [lepedyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs MO TUCHHUILIHHE (MOTYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHONH MPOrpaMMBbI

51 HaumeHoBaHHne KOMIIETEHIIUH

Nunexc PopMmyIIHpPOBKA:
IK-1 Crioco0eH y4acTBOBaTh B MMPOSKTUPOBAHUH CUCTEM DIICKTPOCHAOKEHHS 00BEK-
TOB
NJI-2nik-1 BeiOupaeT TUMOBBIE MPOESKTHBIC PEIICHUSI CUCTEM JIEKTPOCHAOKEHUS
00BEKTOB

5.2. 3HaHuA, yMEHNSl, HABBIKYU U (WJIH) ONBIT AeATEJbHOCTH, XaPAKTEePHU3YIOIIHe ITAMNbI
¢dopmupoBanusi KoMneTeHUNH

[Tnanupyemble pe3ybTaThl 00yUEHUS MO AUCLUUILUIMHE (MOIYJIII0), Xapak- | @opMupyeMble KOM-
TEpU3YIOIINE ATaIbl (HOPMUPOBAHUS KOMIIETEHIINH NIETEHLIUH




3naem:

— WCTOYHHUKHU M 3aKOHOMEPHOCTH JIBMKEHUS M TPeoOpa3oBaHuUs
MH(POPMALIMOHHBIX TTOTOKOB B COBPEMEHHBIX IU(POBBIX CHCTEMAX [1K-1
yIpaBJIeHUsI 00bEKTaMU 3JIEKTPOIHEPTETUKH; NJ-2rix-1

— 1QpOBbBIE MPOTOKOJIBI CBSI3U, HA3HAYEHUE U CTPYKTYPHI MaKeTa
nepeaayy J1aHHbIX;

—  CTPYKTYpY H apXUTEKTypy MHUKPOIIPOIIECCOPHBIX M WHTEIUICK-
TyaJbHBIX JIEKTPOHHBIX ycTporcTB (MITY P3A u DY) mudposoit
HOJICTAaHIUH;

— obnactu npumenenust MITY P3A u UDY uudposoit noacranmmu;

— mporpaMMHOE 0OecTieueHre, HeOOXOIUMOE IJIsl pa3padOTKH 1
npoekTrpoBanus cucreM MITY P3A u MDY nudposoii noacranimm

Ymueem:
— ucnoas3oBaTh Bo3MoxHocTd MITY P3A u UDY nns peanusza- IK-1
MY CTAaHJAPTHBIX 3aJ]a4 3aIUThI, aBTOMATHUKH, YIIPaBJICHUS, yueTa U N/I-2nx-1

MoHuTopuHra LIT;

— BBIIOJHATH  pacyeTbl  YCTaBOK  MHUKPOIPOLECCOPHBIX
ycTpoiictB P3A ¢ ncnosib30BaHHEM MPOMBIIIJIEHHBIX POrpamMM aHa-
7132 HOPMAJIBHBIX U aBAPUHMHBIX PEKUMOB CETH U IMOJCTaHLUH, (aid-
JIOB PETUCTPAly AaBAPUNHBIX 1 HOPMAJIBHBIX PEKUMOB ITOJCTAaHIUH;

Baaoeem:
— HaBBIKAMH PEIICHHUS 3a7a4 IapaMeTPUPOBAHUSA U KOHPUTYPUPO- [IK-1
Banus MITY P3A, DY u ACV TIC mudpoBoii moacTanuuu N/I-2mx-1

6. O0bemM y4eOHOI TUCHUILTHHBI/ MO

Acrtp.

9acoB
O06wem 3ansaruit: toro 81u. 33.e.
B T.4. ayauTopHbIX 36 4.
N3 nux:
Jlexumii 18 4.
JIaGopaTOpHBIX 3aHATHIA 18 u.
CamocTosTenbHON paboThI 45 y.

3auer ¢ oLeHKOH - 8 cemecTp

7. Conep:kaHue THCHMILUIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jesaM) ¢ yKa3aHueM
OTBCJICHHOI'0 HA HUX KOJIUYECTBA ACTPOHOMUYECKHUX YaCOB M1 BH/I0B 3aHATHN

7.1 TemaTu4ecKuii JIAH TUCHUILIMHBI

Ne Pa3nen (Tema) AMCHUILIMHBI Peamn3y- | KonrakTHas padora

eMble 00y4YarIMXCcs ¢
KOMIle- | mpenojaBaTesieM,
TEHIIMM | YaCOB

Camo-
cTOS-
TeITLHAA
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8 cemecTp
Pazpen 1. KOHLEIILWA SMART GRID B DJIEKTPOSHEPTETUKE
1 Tema 1.Ilonste m ocHoBHble moso- | [1K-1 30 90
)KeHus konnenuuu Smart Grid ! '
Pazmen 2. IUD®POBAS ITOJJCTAHIUA 1 CTAHJJAPTHI CBA3U
B DJIEKTPOSHEPTETUYECKUX CUCTEMAX
2 Tema 2. bazosble npuHumns! opranu- | [1K-1 60 90
" | 3aumu nudpoBEIX cucTeM ' '
3 Tema 3. CneumanusupoBansble npo- | [IK-1 30 90
" | ToKoJIbI 0OOMEHA TaHHBIMU ' '
4. Tema 4. BricokoBonbTHOE 000pymo- | [1K-1 3.0 9,0 9,0
BaHUE Ha NU(POBBIX MOJCTAHIMSIX
5 Tema 5. Bompocsl cosnaHmvn Buen- | [IK-1 3.0 9,0 9,0
penwsi 1U(POBBIX MOACTAHIIUN
Hroro 3a 8 cemecTp 18 18 45
Hroro 18 18 45
7.2 HaumMeHOBaHUE U CO/IEePKAHUE JEeKIMH
Ne Oo6bem NHurepak-
Tem | HaumeHoBaHue TeM IMCUHMUIIMHBI, HX KPATKOE COep:KaHNe Hacosn E)HOB;I;:
M POBEJCHUS
8 cemecTp
Paznen 1. KOHLEITLWA SMART GRID
B DJIEKTPOOHEPTETUKE
1 Tema 1.JToHATHE M OCHOBHDbIE MOJIOKEHUS KOHIemuuu Smart 15
Grid. OcHOBHBIEC PEAMOCHUTKA CTAHOBJICHUS HOBOW (MHHOBA-
[IMOHHOMN ) KOHIICTIIUU PAa3BUTHS dJIEKTPOIHEPTETUKN Smart
Grid 3a py6exxoM. KiroueBbie IEHHOCTH HOBOM 3JIEKTPOIHEPTe-
TUKU.
OYHKIIMOHATBHBIE CBOMCTBA YHEPTOCUCTEMBI Ha 0a3e KOHIIETI- 15
uu Smart Grid. DxoHOMUYEcKas OlleHKa OCHOBHBIX 2 (EeKTOB
oT peanuzanuu KoHrenuu Smart Grid.
Paznen 2. HUOPOBAS ITIOACTAHLIUA
N CTAHIAAPTBI CBA3U
B DJIEKTPOSHEPTETUYECKUX CUCTEMAX
2 Tema 2. ba3oBble MPUHIMIIBI OPraHU3alUN HU(POBLIX CH- 1,5
creM. [TpuHIMIIBI IOCTpOEHUS cUCTEMBbI cOopa U oOMeHa Lud-
poBoii HHpOpMaIMeil B paMKax MOJCTaHIIHH.
TpeboBanust kK 1UGPOBBIM CUCTEMAM IPOTHBOABAPUIHOTO 1,5
yOpaBIeHUsI.
Hepapxuueckasi CTpyKTypa IpOTOKOJIOB ITEpEAAYH JAHHBIX. 1,5
[Tpotokonsl Ethernet u TCP/IP. 15




3 Tema 3. Cnenmajau3dupoBaHHbIE NMPOTOKOJLI O0MEHAa [aH- 15
HBIMH
Opranu3zanus nHOpMaIMK B paMKax mpoTokoiia MOK
61850. OcHoBHble TuNBI curnanos: Sampled Value, GOOSE,
MMS.
HasnaueHue pa3nyHBIX TUIOB CHTHAJIOB, OTIIMYUTENBLHBIC Yep- 1,5
Thl. OcoOeHHOCTH TpUMeHeHwus TTpoTokoia Ethernet s oOmena
uHpOpMaLUH.
4 Tema 4. BbicokoBOJIbTHOE 000py10BaHHe Ha HH(PPOBBIX 1,5
NOICTAHMAX
Oco0eHHOCTH CUIIOBOTO 000pYI0BAaHUS, HCIIOIB3yEMOr0 Ha
U(POBBIX MOACTAHIUAX. ONTHYSCKUE CHCTEMbI H3MEPEHUS
TOKa M HamnpsbkeHus. JlaTYuky cOCTOSTHUSL 000pYI0OBaHUSI.
[IpuHUMI MOCTPOCHUSI ABTOMATHYECKOM CUCTEMBI 15
yIpaBiieHUs Ha 0a3e MHTEIJIEKTYaIbHBIX 3JIEKTPOHHBIX
ycrpoiicts (UDC, IED).
5 Tema 5. Bonpocsl co3nanuss u BHeApeHus {UPPOBBIX MOJ- 1,5
cranuuid.  Ilpumepsl peanuzauuu LUQPOBBIX MOJCTAHIIHIM.
Oco0OeHHOCTH HACTPOWKH CHCTEM aBTOMAaTHYECKOTO YIIpaBiie-
HUSL.
[IporpaMMHbIE KOMITIEKCHI Ui 00CTY>KUBAHUS M MTPOCKTUPOBa- 1,5
Hus uudpoBoil Moaenu nU(pPoBON MOACTAHLIMM B paMKax IMpo-
tokosna MOK 61850.
Hroro 3a 4 cemectp 18
Hroro 18
7.3 HanmMeHoBaHMe J1a00PATOPHBIX padoT
e Oo0bem HNurepax-
Tem | HaumeHoBaHue TeM IMCUMILJIMHBI, HX KPATKOE COJep:KaHNe uacos TPH:;;;[
b IPOBEJICHUS
1 JlabopaTtopnas padora Ne 1. ABTOMAaruyeckoe IOBTOPHOE 3,0 Bupryans-
BKITIOUCHHUE JIMHUH AJICKTPOIIepeaadn Has s1abopa-
TOpHas pa-
6ota
2 JlabopaTopHasi padora Ne 2. ABTOMaTu4eckoe BKIIIOUEHUE pe- 3,0
3epBa MMUTAIOIIET0 MPUCOSAHHEHUS
3 JlabopaTopnasi pa6ora Ne 3. ABTOMaTHYECKOE pEryJIupoBaHUE 3,0
YacTOTHI BpallleHHs CHHXPOHHOT'O TeHepaTopa
4 JlabopaTopnasi pa6ora Ne 4. ABTOMaTHYECKOE PEryJIUpOBaHUE 3,0
BO30Y’KJICHHs] CHHXPOHHOT'O FeHepaTopa
5 3,0 Buprtyans-
JlaGopaTtopnas padora Ne 5. ABTomMaTuyeckasi CHHXpOHHU3AIUs Has Jabopa-
reHepaTopa C CEThIO TOpHas pa-
6ota
6 Jlaboparopnasi pa6ora Ne 6. ABTOMAaTH3MpOBaHHAsi CUCTEMa 3.0 1511;11131 ?6?1;-
KOHTPOJISI M y4YeTa 3JIEKTPOIHEPTUU B IIEHTPAIU30BAHHBIX KOM- TopHas pa-
TUIeKCaxX JUCTIETYEPCKOTO YIIPABICHHS. 6oTa
Hroro 3a 8 cemectp 18 7,5
HToro 18 75




7.4 HamMeHoOBaHMe NPAKTHYECKUX 3aHATHI
He mpexycmoTpeHsl.

7.5 TexHoJiornYecKasi KapTa caMOCTOATEIbHOI PadoThl 00y4aloIIerocs

Kon O0beM 4acoB, B TOM YHCIE
eanus HTorossrit -
peMoﬁy Bl A TEABHOCTH - Cpencrsa u CPC Koiz';lIKT Bcero
TEXHOJIOTHH
KOMIIET CTYJICHTOB CaMOCTOATEINb - pabora ¢
eHIINU HOM paOOThI npernoza-
BaTeIeEM
8 cemecTp
CaMOCTOSITENBHOE Koncnoexr CoOecenoBanue 35,64 3,96 39,6
U3yYCHHE
JUTEpaTyphl IO
I[IK-1 | remam Nel-5
IToaroroska k Ortuert (UCh- CobecenoBanne 4,86 0,54 5,4
J1a00paTOPHBIM MEHHBIN)
pabotam
Hroro 3a 8 cemecTp 40,5 45 45

8. ®oH/ 011eHOYHBIX CPeCTB /AJIsl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu 00y4aommnx-
csl 0 JUCHHUILINHE
8.1 Ilepeyenb KOMIeTeHIMI ¢ YKa3aHUEM 3TaloB UX ()OPMHPOBaHUS B NpoLecce OCBOEHHS
OII BO. ITacnopT ¢poHIa OLIECHOYHBIX CPEACTB

@OHJ OLIEHOYHBIX CPEACTB, NO3BOJIAIOIINE OLIEHUTh YPOBEHb C(HOPMHUPOBAHHOCTU KOMIIE-
TeHIMH, pazmerieH B YMK aucuumuinasl «Y cTpoiicTBa Hu$poBbIX NOACTAHIMID Ha Kadenpe
«DU3MKH, dNEKTPOTEXHUKHU U JJIEKTPOIHEPTETUKW» U MPEACTABIIEH CJIETYyOIMMU KOMIIOHEHTa-

MHU:

Kon Oran  ¢op-| Cpen- |Tun  koH- | Bua koHTpois HanmenoBanue  oue-

OIICHU- | MUPOBAHUSA CTBAUW | TPOJIA (ycTHBIN, HUCBMEH- | HOYHOTO CPEJICTBA

Ba€MOM | KOMIIETEH- TeXHO- | (TeKymMi/ | HBIH WM C HWCIOJIb-

KOMIIe- | IUU JIOTUU | IPOMEXKY- 30BaHHEM TEXHUYe-

TeHIun) | (Netembr) OLICHKU | TOYHBIN) CKHUX CPE/ICTB)

IK-1 1-8 Cobece- | Tekymmuit VYcrHbIi Bompocer ans cobece-
JIOBaHUe JIOBaHUS

8.2 Onucanue nokasarteseil 1 KpUTepUeB OLIEHUBAHUS KOMIIETEHUMA HA Pa3IMYHBIX
Tanax ux (pOpMHUpPOBaAHUS, ONMCAHUE IKAJ OLlEHUBAHUS

YpoBHU WHaukaTopbl JeckpunTopsl
chopcupo- 2 Gayia 3 bamna 4 damna 5 bayIoB
BAaHHOCTHU
KOMIIETEH-
uui
MK-1
basoBsrii | 3naem: | He 3naem: | 3naem: | 3naem:




- Hec-
TOYHUKH U
3aKOHOMEPHO-
CTH JIBUYKEHUS
1 ipeodpazo-
BaHMs HHDOP-
MAaIMOHHBIX
IIOTOKOB B
COBPEMEHHBIX
IU(PPOBBIX
cHCTeMax
yIIpaBJICHUS
0o0beKTaMH
JNIEKTPOIHEP-
TeTHKU;

- wdpo-
BbI€ IIPOTOKOJIBI
CBSI3U, HA3HAUYCHHE

—  He-
TOYHUKH U
3aKOHOMEPHO-
CTHU BHXKCHHS
U peoOpazo-
BaHus MHDOP-
MAaLHOHHBIX
MIOTOKOB B
COBPEMEHHBIX
TUPPOBBIX
cucTeMax
YIIpaBIICHUS
o0BeKTaMH
JIEKTPOIHEP-
TeTHKY;

—  wudpo-
BbI€ TIPOTOKOJIBI
CBSI3U, Ha3HAUYCHHE

—  He-
TOYHUKH U
3aKOHOMEPHO-
CTHU BHKCHHS
U peoOpazo-
BaHus MHDOP-
MAalHOHHBIX
MIOTOKOB B
COBPEMEHHBIX
UPPOBBIX
cucTeMax
YIIpaBIICHUS
o0BbeKTaMH
JIEKTPOIHEP-
T'eTHKY;

—  wudpo-
BbI€ TIPOTOKOJIBI
CBSI3U, Ha3HAUYEHHE

—  He-
TOYHUKH U
3aKOHOMEPHO-
CTHU BHKCHHS
U peobpazo-
BaHus UHDOP-
MAalUOHHBIX
MIOTOKOB B
COBPEMEHHBIX
TUPPOBBIX
cucTeMax
YIIpaBIICHUS
o0beKTaMu
3IEKTPOIHEP-
T'eTHKH;

—  wudpo-
BbI€ TIPOTOKOJIBI
CBSI3U, HAa3HAYEHHE

U CTPYKTYPHI Ia- U CTPYKTYPHI T1a- U CTPYKTYPHI T1a- U CTPYKTYPHI T1a-
KeTa nepefadu KeTa rnepeadu KeTa rnepeauu KeTa reperadu
JaHHBIX; JTAHHBIX; JTAHHBIX; JTAaHHBIX;

- CprK — CprK - O6HaCTI/I HPI/IMC- — CprK
Typy U apXu- Typy U apXu- nenusa MITY P3A | typy u apxu-
TEKTypY MHK- TEKTypy MHK- u MOV uudpoBoii | texrypy MukK-
ponporeccop- pomporeccop- MOJICTaHIIUH porpoLEeccop-
HBIX U MHTET- HBIX ¥ HHTEN- HBIX U HHTEN-
JIEKTYaJIbHBIX JIEKTYaJIbHBIX JIEKTYaJIbHBIX
3IEKTPOHHBIX AJIEKTPOHHBIX AJIEKTPOHHBIX
YCTpOMCTB YCTpOMCTB YCTpOMCTB
(MITY P3A n MITY P3A u (MITY P3A u
N3Y) uudpo- DY) uudpo- H3Y) uudpo-
BOH NOJCTaH- BOI MOJCTaH- BOI MOJICTaH-
LUH; 1y, 1y,

—  o0nactu o0xactu npume- o0xactu npume-
TIPUMEHEHUS Henus MITY P3A Henus MITY P3A
MITY P3A u 1DV | u DY mudposoit u DY mudposoit
nudpoBoii noa- MOJCTAaHIUH MOJICTAHITUH
CTaHLIUU
Ymeem: He ymeem: Ymeem: Ymeem:

- Hc- - Hc- - Hc- - Hc-
MOJIB30BaTh MOJIb30BaTh MOJIb30BaTh MOJIb30BaTh
BO3MOKHOCTH BO3MOKHOCTH BO3MOKHOCTH BO3MOKHOCTH
MITY P3A u MITY P3A u MITY P3A u MITY P3A u
DY nns pea- DY nns pea- DY nns pea- DY nns pea-
JM3aLUH JM3aLuH JM3aLuH TM3anuH
CTaH/IapTHBIX CTaH/IaPTHBIX CTaH/IapPTHBIX CTaH/IapTHBIX
3aj]a4 3alluThl, 3aj1a4 3aIlInTHI, 3aj1a4 3aIlInThI, 3aj1a4 3aIlInTHl,
aBTOMATHKH, AaBTOMAaTHKH, aBTOMAaTHKH, AaBTOMAaTHKH,
yTIpaBIICHUS, yTIpaBIIeHUS, yTIpaBIIeHUS, yTIpaBIIeHUS,
ydeTa ¥ MOHH- ydeTa ¥ MOHH- ydeTa ¥ MOHH- ydeTa ¥ MOHH-
topunra LII; topunra LII; topunra LII; topunra LIII;

—  BBHI-
MOJIHATH ~ pac-
YeThl YCTaBOK
MHUKpPOTIPOIIeC-
COPHBIX
YCTpOICTB
P3A ¢ ucnoins-
30BaHUEM
TIPOMBIIILICH-
HBIX po-
rpaMM aHaJH-
32 HOpMaJlb-
HBIX M aBa-

BBITIOJIHATH pacyc-
ThI YCTaBOK MHK-
POIPOLIECCOPHBIX
ycrpoiicts P3A ¢
UCTONb30BaHUEM
MPOMBIIIICHHBIX
IporpaMM aHaau3a
HOPMAJIBHBIX U
ABAPUITHBIX PEXKHU-
MOB CETH U TOJI-
CTaHLMI

C IIOCTOPOHHEM
IIOMOUIBIO BBINOJ-
HSTh PacueThl
YCTaBOK MHUKPO-
IIPOLIECCOPHBIX
ycrporicts P3A ¢
HCIOJIb30BAHHUEM
MPOMBIIIIEHHBIX
MporpaMM aHalu3a
HOpPMAIIbHBIX U
ABApPUITHBIX PEXKHU-
MOB CETH U MOJI-
CTaHLMI

BBITIOJIHATE pacyc-
ThI YCTaBOK MHK-
POIPOLIECCOPHBIX
ycrpoiicts P3A ¢
UCTONb30BaHUEM
MIPOMBIIIICHHBIX
IporpaMM aHaausa
HOPMAJIBHBIX U
ABAPUITHBIX PEXKHU-
MOB CETH U TOJI-
CTaHLMI




pUHBIX  pe-
JKMMOB CETH U
MOACTAHIIAI

Bnaoeem:

— HaBbIKa-
MH pEIIeHUS
3a1ad napa-
METpHUpPOBa-
HUSI U KOHH-
T'YpUPOBaHUS
MIIV P3A,
U3y u ACY
[C uudposoit
MTOJICTAaHIINU

[ToBrImIEH-
HEBIH

3naem:

- Hec-
TOYHHKH U
3aKOHOMEPHO-
CTH JABHKCHUS
U peodpazo-
BaHus UH Op-
MAaIMOHHBIX
MIOTOKOB B
COBpEMEHHBIX
UG POBBIX
cucTeMax
YIpaBIeHUS
o0BeKTaMH
JNIEKTPOIHEP-
TEeTUKH;

- uubpo-
BbI€ TIPOTOKOJIBI

CBSI3M, HA3HAYCHHE
U CTPYKTYpBI Ta-

KeTa nepeiadn
JIaHHBIX;

—  CTpyK
Typy U apXu-
TEKTYPY MHUK-
porporieccop-
HBIX U UHTEII-
JIEKTYaITbHBIX
AIEKTPOHHBIX
YCTPOWCTB
(MITY P3A u
H3Y) uudpo-
BOMH MMOCTaH-
1HH;

—  obmactu

TPUMCHCHUSA

MITV P3A u UDY

upoBOA TOJ-
CTaHIINH;
MIPOTPaMMHOE

obecricueHme, He-

obxoguMoe s
pa3paboTku u

MIPOEKTUPOBAHHS
cucteMm MITY P3A
u DY undposoit

MOJICTAaHIIK

Ymeem:
a— I/Ic -

He gnaoeem:
HaBbIKAMH PelIie-
HUS 33124 mapa-
METPUPOBAHUS U
KOH(HUTYypUpOBa-
aus MITY P3A,
DY u ACYIIC
uuQpoBoii oa-
CTaHIINH

Bnaoeem:
Ba3oBbIMH HaBBI-
KaMH PELICHHUS
3a/1a4 napameTpu-
poBaHus U KOoHDHU-
TYpPUPOBAHUS
MITVY P3A, DY
u ACY TIC uud-
pOBOI1 moACTaH-
805071

Bnaoeem:
HaBBIKAMH PelIie-
HUSA 337124 mapa-
METPUPOBAHUS U
KOH(HUTYypupoBa-
Hus MITY P3A,
DY u ACYIIC
uuQpoBoit moa-
CTaHIINH

3naem:

—  wuc-
TOYHUKHU U
3aKOHOMEPHO-
CTH JIBUKEHHUS
U Ipeodpazo-
BaHus uHpop-
MAaIMOHHBIX
MTOTOKOB B
COBPEMEHHBIX
(G pPOBBIX
cucTeMax
yIpaBICHUS
o0beKTaMH
JIEKTPOIHEP-
TeTHKH,

- mudpo-
BbIE IPOTOKOJIBI

CBA3H, HA3HAYCHHUE

U CTPYKTYpHI Na-
KeTa Iepefadu

JIAHHBIX;

—  CTpyK
Typy ¥ apxu-
TEKTYPY MHUK-
potporeccop-
HBIX U UHTEI-
JIEKTYaJIbHBIX
INEKTPOHHBIX
YCTPOMICTB
(MITY P3A u
H3Y) mudpo-
BOM MOACTaH-
UK

—  oOmacTtu

npuMeHeHus MITY

P3A u UDY mud-
poBOIi moacTaH-
HH;
MPOrpaMMHOE
obecrieucHue, He-
o0xoaumoe it
pa3paboTku u
MIPOCKTHPOBAHHS

cucrem MITY P3A

n DY uudposoit
MOJICTAaHIIUKI

Ymeem:
— I/IC'




I0JIb30BaTh
BO3MOYKHOCTH
MIIY P3A n
DY nns pea-
JH3aUu
CTaH/IapTHBIX
3aJa4 3alluThl,
ABTOMATHUKH,
yHpaBJeHuS,
ydera i MOHH-
TtopuHra LI
— BB
MOJNHATE  pac-
YeThl YCTaBOK
MHKpOIpoIec-
COPHBIX
YCTpOHCTB
P3A c ucrnons-
30BaHHEM
MIPOMBIIUIEH-
HBIX Tpo-
rpamMM aHaJH-
32 HOpMallb-
HBIX W aBa-
pUHHBIX  pe-
KHMOB CeTU U
MOJICTaHIINH,
¢aiinoB peru-
CTpalM aBa-
PpUHAHBIX u
HOPMAJbHBIX
PEXUMOB IO~
CTaHLIUH;
Bnaoeem:

— HaBbIKa-
MH PEIIeHHUs
3ajay4 rnapa-
METPHPOBa-
HUS 1 KOHOH-
TYpUpOBaHUS
MITY P3A,
N3y u ACY
I1C mudposoii
MOACTAHIINY;
TOTOBHOCTBIO  00-
CITy’)KUBAaTh  LU}-
pOBBIE  TIO/ICTaH-
082051

Onucanue MKAaJbI OLICHUBAHUA
B paMKax peﬁTI/IHFOBOﬁ CUCTCMBI YCIICBACMOCTD 06yqa10mnxc;1 oo KaH(ﬂOﬁ JUCIHTUITIIINHC
OLICHMUBACTCA B X0/I€ TEKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTCCTalluH.

Texkymmii KOHTPOJIb
PeiiTuHroBasi OLleHKA 3HAHMIH CTyeHTA

TI0JIb30BAThH
BO3MOXKHOCTH
MIIY P3A n
DY nns pea-
JHU3aLUx
CTaHAaPTHBIX
3aj]a4 3aluThl,
ABTOMATHKH,
yIpaBJIeHus,
ydera ¥ MOHH-
topunra III;
—  BBHI-
MOJHATH ~ pac-
YEeThl YCTaBOK
MHUKPOIIPOIIEC-
COPHBIX
YCTpPOUCTB
P3A ¢ ucnons-
30BaHHEM
TIPOMBIIILICH-
HBIX ITPOTPaMM
aHanIM3a HOp-
MaJIBHBIX u
aBapUITHBIX
PSXUMOB CETH
¥ TIOJACTaHIIMH,
(aitnos peru-
CTpallud aBa-
PpUIHBIX u
HOPMaJIbHBIX
PEXUMOB TIOJI-
CTaHIVH;

Bnaoeem:

— HaBbIKa-
MH PEIICHHUS
3ajad4 rnapa-
MeTpHUpOBa-
HUS 1 KOHOH-
TYpUPOBaHUS
MITY P3A,
N3y u ACY
IC uudporoit
MOJICTaHIINY;

CITY)KUBATh LUQ-
POBBIE MOJCTAH-
vl

TOTOBHOCTBIO 00-

No Bun gestenbHOCTH CTYIEHTOB Cpoxu Komnnuectso
n/n BBITIOJTHCHUSA 0ajIoB

4 cemectp
1. | Jlaboparoproe 3anste Ne 4 ABTOMaTHdeckoe pery- | 3 Hemens | 10




JMPOBaHME BO30YX/ICHHUS CHHXPOHHOTO TeHEpaTopa
2. JlaGopatopnoe 3anatue Ne 5 ABTOMaTHYECKasi CUH- 4 Henens 15
XpOHHU3AIHS TeHepaTopa ¢ CEThI0
3. JlaGopatopnoe 3ansaTue Ne 6 ABTOMaTU3MpOBaHHAS S Henend 15
crcTeMa KOHTPOJIS U yUeTa SJIEKTPO3HEPTHHU B LICH-
TPaJIM30BAHHBIX KOMIUIEKCAX TUCTIETYEPCKOTO yIpaB-
JICHUSL.
Hroro 3a 4 cemecTp 55
HTroro 55

MakcuManbHO BO3MOXKHBIN 0asul 32 BeCh TEKYIIUN KOHTPOJIb YCTAHABIMBACTCS PABHBIM
55. Teky1miee KOHTPOIBLHOE MEPOIPHUATHE CUUTACTCS CAAHHBIM, €CITU CTYJICHT IMOJYYHI 32 HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JJII TOTO KOHTPOJS MaKCUMalbHOTO Oamna. PeTHUHroBbIH
0ayu1, BBICTABISIEMBIN CTYZCHTY 3a TEKYIlee KOHTPOJIbHOE MEPOIPUSATHE, CAAHHOE CTYJICHTOM B
YCTaHOBJICHHBIE TPAUKOM KOHTPOIBHBIX MEPOTPHUATUI CPOKH, OMpPEEsIeTCsS CIASAYIONNM 00-
pasom:

YpoBeHb BbINOJTHEHHSI KOHTPOJbLHOIO PeiiTunroBbliii 6aa1 (B % 0T MaKCUMAJIbHOTO
3ajaHus 0aJu1a 32 KOHTPOJILHOE 3a/1aHKe)
OTnuuHbIN 100
Xopomui 80
Y 1OBIIETBOPUTETHHBIT 60
HeynosnerBoputenbHbIit 0

IIpomeskyTOUHAS aTTeCcTALIMS

[IpomexxyTouHas arrecTanus B popMe 3a4eTa ¢ OLEHKOM.

[ponenypa nuddepeHIMPOBaHHOTO 3aueTa KaK OTAEIbHOE KOHTPOJIBHOE MEPONPHUSITHE
HE NPOBOJUTCS, OLICHWBAHUE 3HAHUI 00y4Yarolerocs MPOUCXOIUT IO pe3yJbTaTaM TEKYIIEro
KOHTPOJIsI. 3a4eT BBICTABIICTCS 1O pe3yibTaTaM paboThl B CEMECTpe, IPU CAade BCEX KOHTPOIb-
HBIX TOYEK, IPEyCMOTPEHHBIX TEKYIIIMM KOHTpOJIEM ycreBaeMocTH. Eciau o uroram cemecrpa
oOyuaromuiicss umeet ot 33 1o 60 6aymIoB, eMy CTaBUTCS OTMETKA «3auTeHo». O0yuaromemycs,

HMCEIOUIEMY I10 UTOI'aM CEMECTPA MEHEC 33 6aJ'IJ'IOB, CTaBHUTCA OTMETKA «HE 3a4TCHO».

[Ipu quddepeHurpoBaHHOM 3a4eTe UCIIOJIB3YETCS IIKaja Mepecuera peMTHHroBoro Oaj-
Jia 10 JUCIUTUINHE B OIIEHKY 10 S-0aJIbHOU CUCTEME.
LIxana nepecuema petimunec06020 6aIIA NO OUCYUNTUHE 8 OYEHKY NO S-0anIbHOU cucmeme

PeliTUHTOBBII 0aJ1J1 10 JUCIUIJIMHE Ouenka no 5-0a/1JbHOI cucTeMe
88 — 100 OTIMYHO
72 — 87 Xopo1io
53-71 Y 10BIETBOPUTEITHHO
<53 HeynosieTBopUTEnpHO

8.3 TunoBbie KOHTPOJIbHbIE 32IaHUS WM MHbIE MAaTEePHUAJIbI, HEOOXOAUMBbIE VISl OLEHKHU

3HAHUI, YMEHH i, HABBIKOB H (MJIH) ONBITA IeATEJIHLHOCTH, XaPAKTEPU3YIOIIHUX ITAnbI (op-
MHPOBaHHUS KOMIIETEeHIIUI
[Ipouenypa 3ayeTa Kak OT/EIbHOE KOHTPOJIBHOE MEPOIPUITHE HE IPOBOJUTCS, OLICHUBAHUE
3HaHUN 00yYarOIIerocs MPOUCXOIUT MO pe3yabTaTaM TEKYIIEero KOHTPOJISL.

8.4 Meronuueckne MaTepHAJIbI, ONPeIeIsAIoNIe MPOUeayPhbl OleHUBAHUS 3HAHUMN, YMEHMHIA,
HABBIKOB M (MJIM) ONBITA JAeSITEILHOCTH, XapaKTEePU3YIOIIMX ITanbl GOPMHUPOBAHNS KOMIIETEH-
M



Telcymaﬂ aTTeCTalusda CTYACHTOB ITPOBOAUTCA MPLCIIogaBaTcicM, BEAYITUM na60paT0p-

HBIC U TPAKTUYCCKHUEC 3aHATUA MO AUCHUILIIINHEC. K MNPaKTUYICCKOMY 3aHATUIO CTYACHT NOJIKCH
MMOATrOTOBHUTL OTBETHI HA BOIIPOCHI, BBINIOJHUTL 3aJaHHA 110 TCMC 3aHATUA. MakcumaiabHOe
KOJIMYECTBO OallsIOB CTYACHT IIOJYYacT, C€CJIM OH AaKTHUBHO Y4YaCTBYCT B pa60Te, BIaacCT
MarepuajioM, yMECT JIOTMYHO M YCTKO H3JIaraTb MBICJIIM, TBOPYCCKH MHNOAXOAHUT K PCHICHUIO
OCHOBHBIX BOIIPOCOB TEMBI, ITOKA3BACT CAMOCTOSATCIIBHOCTh MBIIIIJICHU .

3a7ad4;

OcHoBaHMEM ISl CHUKEHHEM OLIEHKU SIBJISIFOTCS:

- c1aboe 3HaHME TEMbl 1 OCHOBHOW TEPMHUHOJIOTHY;

- MACCHBHOCTbH YYaCTHsI B TPYIIIOBOH padoTe;

- OTCYTCTBUE YMEHMs IPUMEHUTH TEOPETHUUECKHUE 3HAHUS I PEIICHUS NPAKTUUYECKUX

- HCCBOCBPEMCHHOCTD IIPCIOCTABJICHUS BBIIIOJIHCHHBIX pa60T.

9. MeToanuecKue YKazaHnud s oﬁyqammnxm 110 OCBOCHHMIO JHUCHHUITJIMHbI

Ha nepBoM 3Tane HE0OXOJUMO O3HAKOMUTBHCA ¢ paboyeil mporpamMmol ITUCUUIUIMHBI, B

KOTOPOH PaCCMOTPEHO COACPIKAHUE TE€M NPAKTUYECKUX 3aHATHH, TEMbI U BUIBI CAMOCTOSTEIIb-
HOM paboThl. [lo KaxaoMy BHIy CaMOCTOSITENIBHOM pabOThl MPErLyCMOTPEHBI ONpeaeiaEéHHbIe
¢dopmbl 0TUeTHOCTH. JIJIsl YCIEIHOTO0 OCBOEHHSI JUCLUIUIMHBIL, HEOOXOIUMO BBIIIOJHUTDH CIETY-
IOLIUE BUJIbI CAMOCTOSITEIbHONU pabOThl, UCIOIb3YsI PEKOMEHAYEMbIE HCTOUHUKU HH(OPMALIUH.

Ne Pexomenryemble HCTOUHUKY UH(DOpMaLUK
w/n | Buabl caMoCTOATEILHOM (Ne rcrounmka)
padoThI OcHoBHas | JlononnurensHas | Metoauueckas | atepuer-
pecypchl
1 | CamocTosiTeIbHOE HU3YyYCHHUE 1-3 1,2 2 1-10
JUTEPATYPHI
3 | [loaroroBka x 1-3 1,2 1 1-10
71a00paTOPHBIM 3aHATUSIM

10. YueOHO-MeTOAMYECKOE U HH(OpMALIMOHHOE 00ecnieYeHHe TUCHUILINHBI
10.1. IlepeyeHb OCHOBHOI M [ONOJHUTEJIbHON JIMTEPATYPbI, HEOOXOAMMOM JIst

OCBOCHHUA TUCHHUIIIMHDbI

2.

3.

10.1.1. IlepeyeHb OCHOBHOM JMTEPATyPhI:

CmypuoB, E.C. ABromaruzanusi W JAWUCIETYEPU3ALNS CHUCTEM JJIEKTPOCHAOKEHHS /
E.C. CmypHoB. — Mocksa : Jlaboparopusa kauru, 2010. — 101 ¢. — Pexxum nocryna: no
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=86340

bornanos, A.B. MukponporeccopHble yCTpONCTBA PEIEHHOMN 3alUThl M aBTOMAaTHU3aLuU
B DJIeKTpo3HepreTndyeckux cucremax / A.B. bornanos, A.B. bonaapes ; MunucrepcTBo
oOpa3zoBaHus 1 Hayku Poccuiickoit @enepanuu, OpenOyprekuii I'ocy1apcTBeHHbIN Y HU-
Bepcuret, Kymeprayckuit punan OI'Y. — Openbypr : OI'Y, 2016. — 82 c. : cxem., Tadi.,
wi. — PesxxuM pgoctyna: 1o noamnucke. —

URL: http://biblioclub.ru/index.php?page=book&id=481747

HopMmbI TeXHOIOrN4eCKOro NpOEKTUPOBaHUS MOACTAHINN IEPEMEHHOT0 TOKA C BBICILIUM
HanpspkenueM 35-750 kB (HTII T1C). Crannapt opranuzauuu [TAO «®CK EDC» CTO
56947007- 29.240.10.248, 2017. http://www.fsk-ees.ru/upload/docs/STO_56947007-
29.240.10.248-2017.pdf



http://biblioclub.ru/index.php?page=book&id=86340
http://biblioclub.ru/index.php?page=book&id=481747
http://www.fsk-ees.ru/upload/docs/STO_56947007-29.240.10.248-2017.pdf
http://www.fsk-ees.ru/upload/docs/STO_56947007-29.240.10.248-2017.pdf

10.1.2. IlepeyeHb TONOJHUTEIBHOM JUTEPATYPbI:

1. WuterpupoBaHHble cHCTEeMBbl mHpoekTHpoBaHus W ympasineHus: SCADA-cucremsr /
N.A. Emuzapos, A.A. TpetbsikoB, A.H. [Tuenunnes u ap. ; MUHHCTEPCTBO 00pa3oBaHUs U HAYKH
Poccuiickoii @enepanun, OenepanbHoe TOCyAapCTBEHHOE OIOJKETHOE 00pa30BaTeNbHOE yUpexKie-
HHUE BBICIIETO TNpodeccHoHaNbHOrO 00pa3oBaHus «TaMOOBCKHI TOCYAapCTBEHHBIH TEXHHUYECKHIM
yauBepcuteT». — Tam00B : U3narenscto @I'BOY BIIO «TI'TY», 2015. — 160 c. : ui., Tadi., cxem.
— Pexum noctyna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=444643

2. Kyneesa, JI.W. IIpoexTupoBanre MOACTaHINU [DNEKTPOHHBIN pecypc]: yueOHoe moco-
o6ue / JL.LU. Kyneesa, C.B. Mutpodanos, JI.A. CemeHnoBa ; MuHucTepcTBO 00pa3oBaHus U HayKu
Poccuiickoit @enepaunu, Opendyprekuit ['ocynapctBennsiii Yuuepcutet. - Openoypr : OI'Y,
2016. - 111 c. - URL: http://biblioclub.ru/index.php?page=book&id=468847

10.2. IlepeyeHp y4eOHO-MeTOAMYECKOTr0 O0ecIeYeHUs] CaAMOCTOSTEIbHON PadoThl
00y4YaKOIMUXCS MO TUCHUIJIMHE

1. Meronnyeckue yka3aHus K BBIIOJIHEHUIO TJAOOPAaTOPHBIX padOT MO AUCHUILIUHE "
YcrpoiicTBa un@poBbIX MoACTAHIMT .

2. Meroandeckue yka3zaHHus K CaMOCTOATENIbHOM paboTe CTYACHTOB MO JUCUUIUIUHE "
YerpoiicTBa HugpoBHIX NOACTAHIMIA .

10.3. Ilepeyenr pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «WH-
TepHeT», HeOOXOAMMBbIX /IJIsl 0CBOEHHUSI THCIHIIIHHbI

1. YuuBepcurerckas oubmnorexa omtain http://www.biblioclub.ru

2. DnexTpoHHO-0nbaMoTeunas cucrema IPRbooksy - http://www.iprbookshop.ru/

11. Hepeqeﬂb l/lH(l)OpMalII/IOHHLIX TeXHOJIOFPIﬁ, HCIIOJIB3YEMBIX IIPHA OCYIIECTBJICHUHA
oﬁpaaonaTe.anoro nponecca mo JMCHUIVIMHE, BKJIIOYasd MepeuYyeHb NMporpaMmMHOro oOecme-
YCHHUHA N HH(l)OpMaIIHOHHLIX CIIPaBOYHLIX CHCTEM

NudopmannoHHbIe TEXHOIOTUN: TPE3CHTALUHU K JCKIUSAM, MYJIbTUMEIUNHBIE CUCTEMBI,
WHTEPHET-PECYPCHI.

NHupopmaninoHHble CLIpaBOYHbIE CUCTEMBI:
1. http://www.fsk-ees.ru/
2. http://www.interrao.ru/
3. http://www.rosseti.ru/
4. http://so-ups.ru/
5. http://www.kids.myenergy.ru
6
7
8
9
1

. http://www.rosenergoatom.ru/
. http://minenergo.gov.ru/
. http://www.it-energy.ru/

. http://digitalsubstation.ru/
0. http://www.rushydro.ru/

IporpammHoe o6ecnedyenne
. bazoBerii maker nporpamm Microsoft Office Standard 2013. Beccpounast nunensus. JJoroBop Ne
01-7a/13 ot 25.02.2013. Cpok nmoaaep:xku (ooHOBIeHH) 10 11.04.2023r.

2. Microsoft Windows IIpodeccnonansnas. beccpounas nunensus. Jlorosop Ne 01-3a/13 ot
25.02.2013. Cpok nonnepxku (ooHoBIeHU:) 10 10.01.2023T.

12. Onucanue MaTepHAJbLHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOM AJIsl OCYLIEeCTBJICHUS
00pa3oBaTeILHOIO MpoIecca MO JUCIHUIINHE


http://biblioclub.ru/index.php?page=book&id=444643
http://biblioclub.ru/index.php?page=book&id=468847
http://www.biblioclub.ru/
http://www.iprbookshop.ru/
http://www.fsk-ees.ru/
http://www.interrao.ru/
http://www.rosseti.ru/
http://so-ups.ru/
http://www.kids.myenergy.ru/
http://www.rosenergoatom.ru/
http://minenergo.gov.ru/
http://www.it-energy.ru/
http://digitalsubstation.ru/
http://www.rushydro.ru/

Aynuatopus, yKOMIUICKTOBAaHHAS CIICIIHATN3NPOBAHHON MEOCIbIO M TEXHUYCCKHUMHE CPEICTBAMU
0o0ydeHus, CITyKalluMU AJIsl IpeCTaBiIeHus yueOHo! nHpopMaluu O0bIION ayAUTOPHUH: TIepe-
HOCHOHM HOYTOYK, IPOEKTOP, TOCKa MAarHUTHO-MapKepHasi.

Jlaboparopus, ocHaleHHas TaO0OpaTOPHBIM 000PYA0BAHUEM:

1. KOMITJIEKT THITOBOTO JIaOOPAaTOPHOTO 000PYAOBAHUS « IICKTPOIHEPTETHKA — DJICKTPHICCKUC
CTaHIMU U noacTa"Huumy DD1-OCII-C-K.
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