e MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUIMCKOM ®EJEPALIUA
“Tﬂ deepajbHOE rocyJapcTBeHHOE GI0/IZKeTHOE 00pa3oBaTe/bHOe
x«‘_i«f yupe:KIeHne BbICHIEro 00pa3oBaHus

Koy «KA3AHCKHNM IT'OCYJAPCTBEHHBIN SHEPTETUYECKUIL YHUBEPCUTET»
(®PI'bOY BO «KI'9Y»)
AKTYAJIN3UPOBAHO «YTBEPXKIAIO»
pelieHueM yueHoro cosera 2D I[HpeKTOp ns53
npotokon Ne7 ot 16.04.2024 WBmuu 1.B.

« 28 » oxrabps_ 2020 .

Togmucan: ®IBOY BO «KIMV»,
KA3AHCKUI [OCYJ[APCTBEHHBI
SHEPTETHYECH!T VHUBEPCUTET»
Buageac: Axwerosa Pusnia Banerunosia,

KDY JTupexiop MUCTHIYIA ¢k POSLEPLCTHIA 1 DUCKLPOLML,
Cepruduxar: 48 1'880026B0CES54102CBID 0CAFB329
Heitereurenen ¢ 19.06.2023 no 19.06.2024

PABOYASA ITPOT'PAMMA JTUCHUIIJINHBI

Cucrema ynpaBieHHs B JIEKTPOIHEPIreTUKE

Hanpasnenue noaroroBku 13.04.02 DnekTpodHEPTETHKA U IIEKTPOTEXHUKA

Hanpasnennocts (mpoduis) MHTEIEKTyanbHbIE JHEPTE€TUUECKHUE CUCTEMBI

KBanudukanus MarucTp

r. Kazann, 2020



Pabouas mporpamMma nucuumuiHbl pazpadorana B coorBerctBuu ¢ PI'OC BO no
HampaBieHuto noArotoBku 13.04.02 DnekTposHepreTuka M 3JIEKTPOTEXHUKA (YPOBEHB
MarucTparypsl) (nmpukaz Munoopuayku Poccun ot 28.02.2018 r. Ne 147)

[Iporpammy paszpaboradn :
JOLIEHT,K.T.H. Mycradun P.I.

Pabouast mporpamma paccMoTpeHa U 0J00peHa Ha 3aceqaHuu Kadeapbl-pazpaboTyuka
Peneiinas 3amurta u apTomaTtuka, npotokon 8 ot 28.10.2020 r. 3aBexyromuit kadgeapoii [1.O.
I'yGaes.

ITporpamma paccmMoTpeHa W OAO0OpeHa Ha 3aceJaHMM BBITYCKaOIEH Kadeapsl
Onextpuyeckue ctaHuuu um B.K. [lIubanoBa, npotokon 27 ot 27.10.2020 r. 3aBeayrommii
kadenpoit C.M. Mapryiuc.

[Iporpamma omoOpeHa Ha  3aceJaHMM  METOAMYECKOrO  COBETa  HMHCTHUTYTa
DIIEKTPOIHEPTETUKHU U JIEKTPOHUKH, MPOTOKOJ Ne 3 ot 28.10.2020.

3aMm. nupekropa U939 Axwmerosa P.B.

[Iporpamma mnpuHsATa pelIIeHUEM YYEHOTO COBETa HWHCTUTYTa OJIEKTPOIHEPreTUKU U
31eKTpOHUKHU TPoTOKOI Ne 4 ot 28.10.2020.



1. Heab, 3a1a4M ¥ IVIAHUPYeMble Pe3yJIbTaThl 00yUeHHs! 110 JUCHUILIHMHE

Kypc maer cryaeHTam 3HaHMs MO MPUMEHEHUIO JTUCIIETYEPCKOTO yIpPaBICHUS U cOopa
nanHeix SCADA, cuctemsl ynpasieHust sHepronorpednenremM (EMS), cucteMsl ynpaBieHus
pactpenenutenbHbiMu cetssmu (DMS), cuctemsl yripaBienus otkiatoueHussMu (OMS).

[To3HakoMHUTCSI € OCHOBHbIMU mpuHUUNAMU padoTel SCADA-CUCTEMBI, CHUCTEMBI
yopasienust sHepronorpedienuem (EMS), cuctemsl ynpaBieHUs pacnpeaeauTelIbHbIMU
cetamu (DMS), cucremsl ynpapieHus otkirodeHusmu (OMS), mMoxenupoBaHusi paboThI
sHeprocuctemsl B nporpamMmmax ETAP, EnergyCS, Matlab/Simulink.

KomnereHniuu,

dbopmupyembie 'y oOydarommxcs,

3aIJIAHUPOBAHHBIE  PE3YJIbTAThI

00y4eHUs MO JUCHUILIMHE, COOTHECEHHBIE C MHANKATOPAMU JTOCTUKEHUSI KOMITETCHITUN:

Ko n nHaumenoBaunue
KOMIIETEHIIUU

Ko n nHaumenoBanue
WHJIUKATOpa JOCTHXKEHUS
KOMIIETEHIIUHA

3angaHupoBaHHBIC PE3yJIbTaThl 00YUCHHUS
M0 AUCHUIUIMHE (3HATh, YMETb, BIIAJIETh)

[IK-1 I'oTOB K BeneHuto
3aJ1aHOTO
3JIEKTPOIHEPrETUYECKOTO
peXUMa UHTEIUIEKTYAJIbHOU
YHEPrOCUCTEMBI

[IK-1.1 Ouenusaer
KOH(HUTYpAIHIO U PEKUM
paboThI HHTEIUIEKTYaJIbHON
SHEPreTUYECKON CUCTEMBI

3name.

[Mopsimox  ympaBieHHs peXuUMaMu  pabOTHI
WHTEJUIEKTYaJIbHON YHEPTOCUCTEMBI

Ymems:

[Tporuno3upoBaTh AIIEKTPOIHEPTETUICCKUI
pPeKHM  DHEPrOCHCTEMBI TPH W3MEHCHUU
TEXHOJIOTHYECKOTO  pekuMa  paboTel U
AKCIUTYaTallMOHHOTO COCTOSIHUS JINHAH
ANEKTponepeadn, 000PYI0BAHHS U yCTPOMCTB
[TpuHUMATE pelIeHHe O BbIIa4e JUCIIETIYCPCKUX

KOMaH/J{ (pa3perieHuit) B YCIIOBUSX
OTrPaHUYEHHOTO BPEMEHU
[IpumensTH IIPOrpaMMHBbIE CpelCTBa,

OGGCHG‘II/IBaIOH.II/Ie PCeIICHUEC 3a/1a4 OIICPAaTUBHO-
AUCTICTYCPCKOIr'0 YIIPaBJICHUA

Bnaoemw:

[IporpaMMHBIMH CpeICTBAMU MJII PEIICHUS
3a/lad  YOpaBIICHUS DJIEKTPOIHEPTETUUCCKUM
PEKMMOM MHTEIUIEKTYAIBHON YHEPTOCHCTEMBI




[1IK-1 T'oToB K BeneHUIO
3aJ1aHOTO
AJIEKTPOIHEPIETUYECKOTO
peXUMa UHTEJUIEKTYaJIbHON
YHEPIrOCUCTEMBI

[IK-1.2 Onpenensier
HEOOXOAUMBIN 00BEM U
3P HEKTUBHOCTD YIPABIISIOIINX
BO3JECHCTBUI Ha JIEKTPUUYECKYIO
94acTh MHTEJUIEKTYaIbHOM
HEPrOCUCTEMBI

3uams:

HNHCTpyKTUBHBIE JOKYMEHTBI, OIPEACISIOIINE
IIOPSIIOK OCYLLECTBIICHUS OIEPaTUBHO-
JUCIIETYEPCKOTO YIIPABJICHUS B
JJIEKTPOIHEPIETUKE.

IIpaBuia OIIEpPaTUBHO-IUCIIETYEPCKOIO
YIIPABJICHUS B JJIEKTPOIHEPIETHKE.

[Topsimox ympaBieHUs peXUMamMu pabOThI
SHEPTrOCUCTEMBI.

CocraB ABTOMAaTU3UPOBAHHOU CUCTEMBI
JUCIIETYEPCKOr0 YIIPABJICHMUS.
QYHKIMOHAIBHBIE  BO3MOYKHOCTH  CPEICTB

JUCIIETYEPCKOTO u TEXHOJIOTHYECKOI0
yIIpaBJICHHUS.

[IpaBuna perynupoBaHus YaCTOThI U IEPETOKOB
aKTUBHOU MOIIIHOCTH B Ennnoit
3HEepreTuyeckoi cucreme Poccun

Ymems:

Bectu OInepaTUBHBIE [IEPErOBOPHI C

JMCTIETYEPCKUM M OTIEPATUBHBIM ITEPCOHATIOM.
OnenuBath 3((HEKTUBHOCTh  YHPABISIOIINX
BO3JICUCTBUN IIPU NPEIOTBPAILCHUM Pa3BUTHUSA
HapyIICHUS HOPMAaJILHOTO pexxuma
JIEKTPUUYECKON YACTH SHEPTOCUCTEMBI.
PykoBoAMTh  TpEAOTBpAILICHHEM  pa3BUTHS
HapyIICHUS HOPMAaJILHOTO pexxuma
JIEKTPUUYECKON YACTH SHEPTOCUCTEMBI.
Hcnonp30BaTh CpeAcTBa AMCHETYEPCKOTO U
TEXHOJIOTHYECKOTO YIIPABICHHS

OnenuBath 3((HEKTUBHOCTh  YHPABISIOIINX
BO3JICUCTBUI npu U3MEHECHUU
9KCILTYyaTalliOHHOTO COCTOSIHUS WIn
TEXHOJIOTHYECKOTO peXuMa padoThl JHMHUH
aJIeKTponepeaad, 000py10BaHUs, YCTPOICTB

Bnaoemw:
IIK-1.3 O6ocHOBBIBacT 3name.
HWHTETPALMIO TEXHOJIOTHUIA MeTtoap! OLICHKM COCTOSIHUS
npeoOpa3oBaHUs 3JIEKTPOIHEPTrETUYECKOTO pexuma
AJIIEKTPOIHEPTUH B HMHTEJUICKTYaJIbHOW YHEPreTUYECKON CUCTEMBbI
HMHTEIUIEKTYJIbHY IO Ymems:
SHEPrOCUCTEMY [Iporno3uposars AIEKTPOIHEPreTUUECCKUIN

PEKHUM HHTEIUICKTYAIBHON YHEPTOCUCTEMBI ITPU
WHTETpAIlMM  TEXHOJIOTUH  MpeoOpa3oBaHUS
ANEKTPOIHEPTHH

Bnaoemw:

Metonamu aHanu3a WHOOPMAIMA O PEKHME
WHTEIJICKTyalIbHOM ~ DHEPrOCHCTEMBI  TIPH
WHTETPAIlMM  TEXHOJIOTUH  MpeoOpa3oBaHUS
ANEKTPOIHEPTHH




[1IK-1 T'oToB K BeneHUIO [1K-1.4 Ananusupyer
3a1aHHOTO (YHKIIMOHMPOBAHUE CUCTEM
3JIEKTPOIHEPTETUYECKOTO pEeNENHON 3alIUThI U
peXUMa UHTEJUIEKTYAJIbHOM | aBBTOMAaTUKU UHTEILIEKTYaJIbHbIX
YHEPIrOCUCTEMBI JSHEPIreTHUYECKUX CUCTEM

3name:

[Topsitok yrpaBlieHUs JEKTPOIHEPTETUICCKIM
PEKUMOM paboThI WHTEJUIEKTYalTbHOM
SHEPTOCHCTEMBI C HCIIOJIb30BAHUEM PEKUMHOM
ABTOMATHKH

Ymems:

[Iporno3uposaTh AIIEKTPOIHEPTCTUICCKU I
PEKHUM HHTEIUICKTYIbHON YHEPTOCUCTEMBI ITPH
W3MEHEHUHU TEXHOJIOTHYECKOT0 PEXKIMA PAOOTHI
M OKCIUTyaTallMOHHOTO  COCTOSIHUSl  JIMHHM
JNEKTponepeadn, 000PYI0BAHHS U yCTPOMCTB
Bnaoemw:

MeTo Kol pacuera TOKOBBIX 3aIlUT

2. Mecto aucuuniinuel B ctpykrype OITOII

HMucuumnnna CucrteMa yopaBlI€HUS B JJIEKTPOIHEPIeTUKE OTHOCUTCA K 4YacTw,
dbopmupyemoil yuacTHUKaMu 00pa3oBaTEIbHBIX OTHOIICHUH YueOHOTO IJIaHa M0 HAMPaBJICHUIO
noarotoBku 13.04.02 DieKTposHEPreTUKa U SIIEKTPOTEXHHUKA.

Kon [IpenmecTByromuye AMCUUIIIUHBI (MOIYJIIN), [Tocnenyroume AUCUUIIMHBI (MOAYJIIH),
KOMIIETEHIUU npaktuxu, HUP, np. npaktuku, HUP, np.

[ToaroTroBka K mpoleaype 3alUThl U 3alUTa

VK3 KBaJTM(UKAITMOHHON pabOTHI
[IpousBoacTBeHHAsA [IpaKTUKA
(3KcmuIyaTanyoHHast)

VK2 [ToaroTroBka K mpoleaype 3alUThl U 3alUTa
KBaTH(PUKAIMOHHON PaOOThI

VK-1 [ToaroTroBka K mMmpoleaype 3alUThl U 3alUTa
KBaTN(PUKAIMOHHON PAOOThI

VK-4 [ToaroTroBka K mpoleaype 3alUThl U 3alUTa
KBaTH(PUKAIMOHHON PaOOThI

OITK-2 [ToaroroBka K mMmpoleaype 3alUThl U 3alIUTa
KBaTN(PUKAIMOHHON PAOOThI
OITK-1 [ToaroTroBka K mMmpoleaype 3alUThl W 3alIUTa

KBaTN(PUKAIMOHHON PaOOThI

VK-5 [ToaroroBka K mMmpoleaype 3alUThl U 3alIUTa
KBaTN(PUKAIMOHHON PAaOOThI
[IpousBoacTBeHHAA [IpaKTUKA

VK-6 (mpenauriioMHast)
[ToaroTroBka K mMmpoleaype 3alUThl W 3alUTa
KBUTH(DHUKAITMOHHON PaOOTHI

VK-2 DHepreTudeckas MmoJIMTHKA

YK-4 DHepreTudeckas MmoJIMTHKA

YK-3 DHepreTudeckas MmoJIMTHKA

VK-1 MaremaTruecKkrue MeTO Il MOJISTTHPOBAHUS 1

IPOTHO3MPOBAHUS




[IpouzBoacTBeHHAs MpaKTHKA (TIPEITUTIIIOMHAs)
[lonroroBka K mpoueaype 3aliMThl M 3alIMTa
KBaJTM(UKAITMOHHON pabOTHI

[Ipou3BoacTBEHHAS MPAKTHKA (IKCILTyaTallHOHHAS )

[1K-2

[Ipon3BocTBEHHAs MpaKTUKa (IIPeIIUIIOMHAs)
[lonroroBka K mpoueaype 3alilMThl M 3aIIMTa
KBaJTM(UKAITMIOHHON pabOTHI

[udpoBeie  TEXHONOTMH I 3alUTBl U
KOMMYHHKAIUU

[IpousBoacTBEeHHAS MPAKTHKA (IKCILTyaTallMOHHAS )

IK-1

IK-1 AHanu3 JHEPreTU4EeCKUX CUCTEM

OKOHOMUKA HHTCJICKTYaJIbHBIX
QJICKTPOSHCPICTHUYCCKHUX CUCTCEM

[1K-2

JI1st ocBOEHUS TUCIUIUIMHBI O0y4arOUiCs TOTKEH:

3HaTh OCHOBHBIC MPUHIMIBLI PabOTHl AUCIETYEPCKOTO M TEXHOJOTHYECKOTO0 KOHTPOJIS
sueprocuctemsl (TCATY),

YMeTh: IpUMEHATh METOAbI IPOBEACHUS ONIEPATUBHBIX MEPEKIIOUEHNUN B JHEPIOCUCTEME,

Brnaners: NOHATUAMU YCTOMYUBOCTU B SHEPTOCUCTEME.

3. CTpyKTypa U coaepkaHue TUCUMUILIMHBI

3.1. CTpyKTypa A¥CHUILIHHBI

OO6mas TpyJ0E€MKOCTh JUCHUIUIUHBI cocTaBisieT 3 3aueTHbIx(bie) eaunull(sl) (3E), Bcero
108 wacoB, w3 KOTOpPHIX 29 YacoB COCTaBIsIET KOHTaKTHas paboTa oOydaromerocss ¢
npernojiaBareyieM (3aHATUs JIGKIMOHHOrO TUHa 16 4dac., 3aHATHS CEMUHApCKOro THUIMa
(mpakTUuecKue, CEMUHAPCKUE 3aHATHS, JIabopaTopHble pabOThl U T.N.) § 4ac., TPYHIOBBIE U
MHJUBUyaJIbHbIE KOHCYJIbTAMKU 2 yac., npueM 3k3amena (KIIA), 3auera ¢ ouenkoii - 1 yac.,
caMocTosiTeNbHast pabota oOyyaromierocs: 44 yac, KOHTPOJIb camocTosITebHOM padoTsl (KCP) -
2 yac. IIpakTuyeckas MoAroToBKa Mo BUAY NPO(PECCHOHATBHON AESITENIBHOCTU COCTABIISIET §
4acoB.

Bcero| Cemectp

Bun yueOHoM padoThl
Yy p 4acoB

3
OBIASI TPYJOEMKOCTbD JUCLAILJIUHBI | 108 108
KOHTAKTHA I PABOTA OBYYAIOLEOCS]

C ITPETIOABATEJIEM, 29 29
B TOM UYHCJIE:

Jlexrmonnsbie 3aHsATHA (JIek) 16 16
Jlaboparopusie 3ansaTus (J1ad) 8 8

KoHTposb caMocTOsITeIbHON pabOThl 1 HHAS
KoHTakTHas padora (KCP)*

Koncynpranuu (Kosnc) 2 2




KonrakTtasie yackl Bo Bpems arrectauu (KITA) 1 1
CAMOCTOATEJIBHAA PABOTA 44 44
OBYYAIOHIETOCH
[ToaroroBka K MpOMEXKYTOUHOM aTTECTALUU B 35 35
dhopme:
DOOPMA TTPOMEXYTOYHOUATTECTALINN Ok Ok
3.2. Conep:kaHue TUCUUILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3/jejiaM U BUAaM 3aHATHI
PacnpenesieHue TPy10eMKOCTH = -
(B yacax) nmo BujaM y4e0Hoii padoThbl, = = z d
BrJiouas CPC o = E S 3
< | = == = 3) = H
AR S = 3 = S 3
- =l 2|E|5| < - > = |84
o |2 B Elz|2|E| B =% | z | 2E g |53
=g |2E[8|E|2|8|E| 2 2g | = | o8 2|7 S
Paznenst R § S 8| 5|8l & § 2 = = S 2 z =
JUCLUTUTMHBI = = =522 Lc.é g 3 0 = 2 S ? i 3 = S )E
ClsE|Z&lZe|s|S| &8 o = 5B 5 o g
SFIER B eS|zl 2=l 2| | 22 2 |2
S = Z| 8| 2|2 S| 8 s E = 2 2 g
= = S| &l 5 S| | X < > = = =3
o B~ =] o | = o % o o = = - S
o) " 9|9 Bl =] g = = M o 2 = H
oY T Ol S| SO B s =t ~ (=) s = A
o < Slalsl|g|S| O = 2 o d
SRR = = | &9
=lz|S S S S
S | o
O [~
Pazgen 1. lucnieruepckoe ynpasienue u coop ganabix SCADA-cucteMbl
1.4,
1. OCHOBHBIE IK-1.2 -1 JIL.5,
HpHHIITBI 31, IIK- | J11.7, fokna NMucbmeHHan 1
paGomnt SCADA| 3 | 4 11 15| 1.2-V1, | Ji2.1, A pacora
[K-1.2 - | J12.2,
CUCTEMBI BI 3
JI2.5
Paznen 2. Cuctemsl ynpasienus suepronotpednenneM (EMS)
2. [TpuHLIMIIBL MK-1.1 -
MOJEIIMPOBAHUS J1.3,
SHEPTOCUCTEMBI B 31, IIR- JI1.6 fincbmenHan 12
p 3 4 4 11 19( 1.1 -V1, 9> foknaa paboTa
YCTaHOBUBILIEMCS 2.4,
IK-1.1 -
U NEPEXOJIHOM Bl J12.1
peKIMax
Pazgen 3. Cucremsl ynpapiieHus pacnpeaenureabubiMu cetsimu (DMS)
3. OcHoBHBIE 1.1
MIPUHIUTIBI IIK-1.3 - H1.2’
paboOTBl CHUCTEMBI 31, TIK- H1.3’ NMucbmeHHas 1
YIIpaBJICHUSA 3 4 11 15113 -yl, .H26’ Aoknap paGoTa
pacupeneIuTenbH IIK-1.3 - H2.7,
BIMU CeTSIMU Bl HZO 4’
(DMS). )

Pa3nen 4. Cuctemsl ynpasienust otkiarodeHussMu (OMS)




4. ITpuHIUIIBL
paboOTBl CHUCTEMBI
yIpaBJICHUS
OTKITIOYCHUSMHU

(OMS)

IIK-1.4 -
31, IIK-
1.4-V1,
IIK-1.4 -
B1

J1.2,
J1.3,
J2.1,
J2.3,
J2.5,
J2.2

Joknap,
paboTa

MncbmeHHan

Paznen 5. MogenupoBanus padotsl s3HeprocucteMsl B porpammax ETAP, EnergyCS, Matlab/Simulink

5. ITpuHIAIIBL
MO/IETTUPOBaHUS
SHEPrOCUCTEMBI B
YCTaHOBUBIIEMCS
u HEPEXOTHOM
pexUMax

17

IK-
1.1-
31,
IK-
1.1-
Vi,
IK-
1.1-
B1,
IK-
1.2 -
31,
IK-
1.2 -
Vi,
IK-
1.2 -
B1,
IK-
1.3 -
31,
IK-
1.3 -
Vi,
IK-
1.3 -
B1,
IK-
1.4-
31,
IK-
1.4-
Vi,
IK-
1.4-
B1

J1.3,
JI1.6,
J12.4,
JI12.6,
J2.7,
J2.1,
J1.1,
J1.2

Ooknaa|MucbmeHHan paboTa

UTOro

16

8 44

35

108

60

3.3. TemaTnyecKkui MJIAH JeKIIHOHHBIX 3aHATHHI

Howmep paznena
JUCHUITIIMHBI

TeMbl JIEKIIMOHHBIX 3aHATUN

TpynoemMKoCTs, 4ac.




OcHoBnble npuHLUIbl padoTel SCADA-cucTeMsl
Bribop HEOOXOOUMBIX HU3MEPAEMBIX CUTHAJIOB IS
SCADA-cuctemsl IpoCTON NOJICTAaHIIUU

: Meroayka ONEPATHBHBIX IEPEKIIOYEHUH B IPOCTOU 4
MIO/ICTAaHLIUU
[IpyHUMIIBI ~ MOJEIMPOBAHMUS  SHEPrOCUCTEMBI B
YCTAaHOBUBIIEMCS U NIEPEXOAHOM PEKUMAX
Pacuer »sneMEHTapHBIX CXEM B YCTAHOBHUBIIEMCS W
2 TIEPEX0THOM PEKMMAaX 4
MeTtoauka cocTaBIEHHSI IPOCTBHIX CXEM B KOMIIBIOTEPHBIX
nporpammax EnergyCS, Matlab/Simulink
OcCHOBHBIC TPUHIMIIEI PAOOTHI CUCTEMBI YIPaBICHUS
pacnpenenurenbHbIMu ceTsimu (DMS).
Pacuer mnpenenpHbIX MOTOKOB MOIIHOCTH [0 JIMHUSAM
3 NEKTPONEPEaAUH. 4
MeTopl perynupoBaHusi IOTOKOB MOIIHOCTH 10 JIMHUAM
NEKTPONEpEaUH.
[Tpuniunsl  pabOThl  CHCTEMBI YNPABJICHUS OTKIIOYCHUSIMHU
4 (OMS) b
CornacoBbIBaHHE€ OCHOBHBIX 3aLUT IPOCTOM MOJCTAHILINH.
MeTonuka nacueTa TOKAREIX RATITAT
[IpyHUMIIBI MOJIEMPOBAHUS YIHEPIOCUCTEMBI B YCTAHOBUBILIEMCS
U TIEPEXOJHOM PEXKHUMAX.
Pacuer anemMeHTapHBIX CXEM B YCTAHOBUBIIEMCS U MEPEXOTHOM
5 peXUMAaX. 2
Metoauka COCTaBI€HHMS HPOCTBIX CXEM B KOMIIBIOTEPHBIX
nporpammax EnergyCS, Matlab/Simulink
Bceero 16

3.4. TeMaTH4YeCKHU IVIAH NPAKTHYECKHUX 3aAHATHH

JlanHbIii BU pabOThI HE MPEIYCMOTPEH YUEOHBIM IJIAHOM

3.5. TemaTu4ecKuil IU1aH J1a0OPATOPHBIX padoT

Howmep pa3znena
JUCHUITIINHBI

Tembl 1a00paTOPHBIX PadOT

TpyroemMKoCTb, Hac.

1

MeTouka COCTaBICHHS TPOCTBIX CXEM B KOMITBIOTEPHBIX
nporpammax EnergyCS, Matlab/Simulink

4

[TpuHIUIIBI MOJETUPOBAHMS SHEPTOCUCTEMBI B YCTAHOBUBILIEMCS
U TIEPEXOTHOM PEKUMAX.

Pacuer sneMeHTapHBIX CXEM B YCTAaHOBHUBIIEMCS M MEPEXOTHOM
peKUMaXx.

MeTtoarka COCTaBICHHS TMPOCTBIX CXE€M B KOMIBIOTEPHBIX
nporpammax EnergyCS, Matlab/Simulink

Bcero

3.6. CamocTosiTesibHAsA padoTa cTyAeHTa




Howmep pasznena

JIMCLIATUTHHBI Bun CPC Conepsxanne CPC Tpynoemkocrts, Jac.
OcnoBubie npuHIHIGI padoTel SCADA-
CHUCTEMBI
1 VnauBuayanbHas Br160p HEOOXOAMMBIX U3MEPSIEMBIX "

pabota oOyuaromnierocs

curtaiioB Juisi SCADA-cuctembl
MIPOCTOMN NOJACTAaHUUH
Meroavka onepaTuBHBIX




[IpuHIMIBI MOETUPOBAHUS SHEPTOCUCTEMBbI
B YCTaHOBUBLIEMCS U [IEPEXOTHOM peXKUMAaX
Paccuer anemeHTapHBIX CXEM B
o) VnnmBuyansHas YCTaHOBUBILIEMCS U IIEPEXOAHOM PEXKUMAX 11
pabota 00y4aromerocs [MeToauka cOCTaBIEHHS IPOCTHIX CXEM B

KOMIIbIOTEpHBIX Nporpammax EnergyCS,
Matlab/Simulink

OcHOBHbIE IPUHIUIIBI PAOOTHI CUCTEMBI
YIPaBJIEHUS PACIPENETUTENBHBIMU CETAMU

(DMS).
3 WupuBuyanbHast Paccuer npeaenbHbIX NOTOKOB MOITHOCTH IO 11
pabota obyuaromerocs JIMHUSIM 3JIEKTPOIIEpEIayu.

MeTto1b1 perynupoBaHusi IOTOKOB MOIITHOCTH
110 JIMHUSAM 3JIEKTpOIIepeiaun

[TpuHIUIBI paOOTHI CUCTEMBI YIIPABJICHUS
otkimoueHussMu (OMS)

4 WupuBuyanbHast CortacoBbIBaHHE OCHOBHBIX 3aIUT IMPOCTOM 5

pabota o0yuaromerocs T10ICTAHIIHIL.

MeTOI[I/IKa pacucTa TOKOBLIX 3allUT

[IpuHIMIIBI MOETUPOBAHUS SHEPTOCUCTEMBbI
B YCTAHOBUBILIEMCS U IEPEXOJHOM PEKUMAX.
Paccuer anemeHTapHBIX CXEM B
5 VnnnBuyansHas YCTaHOBUBILEMCS U IIEPEXOJHOM PEKUMAX. 6
pabora o0y4aromerocs MertoMka COCTaBICHUS ITPOCTHIX CXEM B

KOMIIBIOTEpHBIX Nporpammax EnergyCS,
Matlab/Simulink

Bcero 44

4. O0pa3oBaresibHbIC TEXHOJIOTHU

[Tpu mpoBeneHNM y4eOHBIX 3aHATUNA MCHOJB3YIOTCS TPaJULMOHHBIE 00pa30BaTelIbHbIE
TEXHOJIOTUH (JIEKIMHU B COYETAHUU C TPAKTUYECKUMHU 3aAHITUSIMU U CAMOCTOSITEIbHOE U3YUEHHE
OnpenenEHHbIX Pa3/iesioB) U COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOJIOIHH, HAIIPaBJIECHHbIE HA
oOecrieyeHnue pa3BUTHUS y OOyYarOUIMXCsl HABBIKOB KOMAHIHOW padOThl, MEXIUYHOCTHOU
KOMMYHUKAITMU, TPHUHITHS PEIICHUHA, JTUACPCKUX KadeCTB: WHTEPAKTUBHBIC JICKIIHUH,
IPyINIOBBIE TUCKYCCHH, TPOOJIEMHOE 00yUEHHE, aHAIU3 CUTYallMil 1 IMUTALIMOHHBIX MOJENEH,
paboTa B KOMaHJle, KOHTEKCTHOE 00yueHue, O0yueHHEe Ha OCHOBE OIbITa, OMepeKaroias
camMocToATeNbHasg paboTa, MpenojaBaHUE IUCLUUIIMHBI HA OCHOBE pE3YyJIbTaTOB HAay4YHBIX
UCCJIEIOBAHUIM C YYETOM PErHOHAIbHBIX OCOOEHHOCTEW MPO(PECCHOHAIBHON NEeATEIbHOCTH
BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTenei.

1 Ha neknusx:

- MpoOJIEMHOE U3JI0KEHUE MaTepuaa;

— KOMIIBIOTEpPHBIE MPE3EHTAlMU JIEKIMOHHOTO MarepuajgoB Bujae (@oro u
BUJIEOMATEPHUAJIOB;

JIeKIIMOHHBIEC 3aHATUS B aKTUBHOM (IMAJIOTOBOI) U UHTEPAKTUBHOU (hOpME COCTABIISIOT
35% ot Bcero oobemMa ay JUTOPHBIX 3aHATUH.

2. Ha mpakTu4yeckux 3aHsITHIX:

- pelieHue 3a7a4 ¥ KEHCOB IO pazjiesaM Kypca;

- pa300p KOHKPETHBIX MPOU3BOJICTBEHHBIX CUTYaLUH .



3.Mcnonb3yroTcsi  MaTepuasl

JUCTAaHIMOHHOTO Kypca

"CoBpeMEHHbBIE CIOCOOBI

MIPOU3BOCTBA 3JIEKTPO3HEprun" Ha obdpazoBaTenbHOU Miomaake LMSMOODLE. Ccpuika Ha

Kypc

B

Moodle

https://Ims.kgeu.ru/course/view.php?1d=3941

o0Opa3oBaTenbHbIE PECYPCHI

n QJICKTPOHHELIC

(O0P), pa3mMelieHHble B JIMYHBIX KaOWHETaX CTYJICHTOB
Onextponnoro yuuBepcutera KI'DY, URL: http://e.kgeu.ru/.

5. OunenuBaHue pe3yjbTATOB 00y4YeHUSs

OueHuBaHue pe3yibTaTOB OOYYEHHUs MO JUCLUUIUIMHE OCYLIECTBISETCS B pPaMKax
TEKYLIEro KOHTPOJISl YCIEBAEMOCTH, TPOBOJUMOTO O OaibHO-perTuHroBoit cucreme (bPC),
Y IPOMEKYTOYHOM aTTecTaluu B popMe IK3aMeHa.

O000111eHHBIE

KpUTEPUH W  IIKaja

OLICHUBAHUS  YPOBHI

c(hopMUPOBAHHOCTH

KOMIICTCHIIN U (I/IHI[I/IKaTOpa JOCTHIXKCHUA KOMHCTGHHI/II/I) IO UTOraM OCBOCHHA NJUCHHUIIIUHBI.

[Tnanu- O06001IeHHbIE KPUTEPHUH U IIIKaJIa OLICHUBAHUS PE3yJIbTATOB 00yUYCHHUS
PYCMBIC HEyI0BIIET- yIOBIIET-
e3yJ1b- XOPOIIO OTJIMYHO
p BOPHTENIBHO BOPHUTENIBLHO
TaThI
oGyuenust HE 3aUTEHO 3aYTEHO
MUHIMATBEHO YpoBeHbp  3HaHMM  B|YpOBEHb 3HAHMK B
YpoBeHb 3HAHUN HUXKE . o0Beme, o0Beme,
[TomHOTa |MHUHUMAIIBHBIX FIOLYCTHMBII — YpOBCIHDH
. TBETCTB M TBETCTB M
. . sHaHMH, nMeeT Mecro| 00 PETCTBYIONIC COOTBCICTBYIOMEC
3HaHUH |TpeOoBaHMU,  HMMEIOT porpamme, UMeeT|mporpamme
MHOT0 HETpyObIX
MeCTO IpyOble OmIOKU OLIGOK MECTO HECKOJIbKO |[IOATOTOBKH, oe3
HETrpYyOBIX OMNOOK oOoK
[IponemoHCTpUpPOBaHBI
IIponemoncTpupoBans! |[IpogeMOHCTPUPOBAHBI PO pHp
BCE OCHOBHBIC YMEHWUS,
[Tpu pELICHUH [OCHOBHBIE YMEHHS, BCE OCHOBHBIE YMEHHS,| .. = = °
CTaHJApPTHBIX 3a/1a4 He|pelieHbl THUIOBBIE|peIIeHbl BCE OCHOBHBIC P
3aaud C OT/ACIbHBIMH
Hanuune [mpoaeMOHCTpUpOBaHbI (33aud € HETPyOBIMH|33ayll C HErpyObIMHU HECYIECTBEHHBIMI
YMEHUH |OCHOBHBIC YMEHUS, |OIuOKaMH, olIMOKaMu, BBITIOJIHEHBI He):[}(])quaMH
UMEIOT MECTO T'pyObIe|BBIITOTHEHBI Bce|Bce 3aJaHMs B IOJIHOM BHHOHHeHH’ Bce
OIIMOKHU 3alaHusi, HO HE B|oOBEMe, HO HEKOTOpPHIE
3aJaHus B TIOJIHOM
IIOJIHOM 00beMe C HeJloueTaMu
o0beMe
IIpn pemennu(Mmeercs
. [TponemoncTpupoBansl |[IpogeMoHCTpUpPOBaHBI
Hanuuue |cranmapTHBIX 3a7ad HE|MUHUMAJIbHBIH — HaOOp
0a30BblC€ HABBIKM NPU|HABBIKK TPH PEIICHUH
HaBBIKOB |TPOJIEMOHCTPUPOBAHBI |HABBIKOB JJISI PELICHUS
pelIeHNH CTaHIAPTHBIX |[HECTAaHAAPTHBIX 3a1ad
(Bmanenue [6a3oBbIe HaBBIKH, [CTAaHIAPTHRIX 3a7ad C
3alad  C HEKOTOphIMH|Oe3 OIMO0K u
OIIBITOM) |UMEIT MECTO T'pyOble|HEKOTOPBIMU
He/04eTaMu HE/I04ETOB
omnOKH HEeJ0YeTaMU
2
g g ¢ |Komnerenuus B|CpopmupoBannocts  |ChopMupOBaHHOCTD CdhopMupoBaHHOCTD
> o:f = |monHOH Mepe He KOMIICTEHIIH KOMIIETEHIIMH B [IEJIOM |KOMIIETCHLIUU




COOTBETCTBYET
MUHUMAJTBHBIM HOMHOCTLIO
ag TpeGOBAHUSM. COOTBETCTBYET COOTBETCTRYET
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= g < IPaKTHYECCKUX
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[IIkana oueHkH pe3yabTaTOB OOYyUYEHHUS O JUCIUILIMHE:
YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIIH
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™ = £ = 00yueHus [1kana OLIEHUBAHUA
S |2 g gl UOAUCIMIUINHE OBJICT- HEY/IOBJICT-
= Q N2 OTJINYHO XOpOoLIO YA YA
BOPUTEIBHO BOPUTEIBHO
324YTEHO HE 3aUTCHO
3HaTh
VYBepenHo, 06e3
p ’ HezHauuTenbHbl |C ommOKamu
ommnooK He 3HAET
MU  OIIMOKAMH|OTUCHIBACT
OIMCHIBAET TIOPSI/IOK
OIMCHIBAET MOPSI/IOK
[Topsimok yrpaBiIeHHsI|TIOPSI0K — DABICHI yIpaBICHUS
pexxumMamMu  paboThI|yIpaBICHUS P yrp peXUMaMH
IIK-1 |TIK-1.1 . yIpaBiICHUS peXUMaMHU
MHTEJUICKTYyallbHOH  |peXKUMaMu CUMAMIL AGOTLL paboThI
SHEPrOCHCTEMBI paboThI P 6 P MHTEJUICKTyallb
« paboThI WHTEJUIEKTYalTb .
HHTCIeKTya® MHTEJUIEKTyallb |HOHM Hou
HOM . HEPrOCUCTEMBI
HOM SHEPrOCHCTEMBI
HEPrOCHCTEMBI
HEPrOCHCTEMBI
YMmeTh




IIporuo3zupoBats

3JIEKTPOIHEPTeTHIEC
KUH pexXUM
SHEPrOCHCTEMBl  TIPU
W3MEHEHHUH
TEXHOJIOTHYECKOTr0  [YBepeHHo, 0e3 He yMeeT
HezHauuTenbHbl |C ommOkaMu
pexxuma  paboTel  H[ommOOK MIPOTHO3UPOBAT
MU  OIIUOKAMU|[IPOTHOZHPYET
HKCIUTYaTallHOHHOTO  |IIPOTHO3UPYET
. MPOTHO3UPYET  |3JEKTPOIHEPTeT
COCTOSIHUS JMHUHA |3JIEeKTPOIHEPreT . AJIEKTPOIHEPIeT
. AJIEKTPOIHEPTET |MUECKUI pPEeXUM .
3JIEKTpOIEpeay, MYECKUH PEKUM . WYECKUN PEeKUM
WYECKUN PEXKHUM|IHEPrOCUCTEMBI
000pyI0BaHUS U |9HEPTOCUCTEMBI HEPrOCHCTEMBI
o SHEPrOCHCTEMBI |IPH W3MEHEHHUU
YCTPOMCTB pU M3MEHEHUH npu HM3MEHEHUH
IpU HU3MEHEHHUH|TEXHOJIOTUYECK
[IpuHuMaTh pelIeHue|TEXHOIOTUIECK TEXHOJIOTUYECK
TEXHOJIOTHYECK |0ro pexxuma
0 BbIJIa4e(0ro pexxuma oro pexxuma
oro pexxuMalpaboThl U
JUCTIETYEPCKUX paboThI paboThI u
. paboThI U |9KCIUTyaTaluoH
KOMaH/ (pa3pelieHnii)|3KCITyaTaluoH JKCIUTyaTalMoOH
HKCIUTyaTalliOH |HOTO COCTOSIHUS
B YCIIOBHSIX|HOTO COCTOSTHUS . HOTO COCTOSIHUS
. HOTO COCTOSTHHSI|TTMHUH .
OTPaHUYEHHOTO JTUHAN . JTUHAN
JTUHAN aJIeKTponepeaa
BpPEMEHU aJIeKTponepeaa aJIeKTponepeaa
aJIEKTporepeaa |4u,
[Ipumensars 4u, uu,
qH, 000pyI0BaHUS
MIpOorpaMMHBIE o0opyIoBaHUs U - obopyoBaHus U
g 000py/I0BaHUsI ¥M|yCTPOUCTB g
CpelCTBa, YCTPOMCTB g YCTPOMCTB
YCTPOMCTB
o0ecreunBaromme
pelieHue 3a1a4
OIepaTUBHO-
JMCTIETYEPCKOTO
yTpaBJICHUS
Bianers
YBepenno, 06e3
HezHauutenpHbl |C ommOkamu|He yMeeT
[IporpaMMHBIMU ommnooK
MH  OIIMOKaMH|COCTABISET COCTaBIISATh
CpeacTBaMu JUIS[COCTaBISIET
COCTaBIISICT MIPOCTHIE CXEMBI|TIPOCTBIE CXEMBI
pereHus 3a[a4(IIPOCThIE CXEMBI
MIPOCTHIE CXEMBI|B B
yTpaBJICHUS B
KOMIIBIOTEPHBIX |KOMITBIOTEPHBIX
AJIEKTPOIHEPTETHYEC |KOMIBIOTEPHBIX
KOMIIBIOTEPHBIX |Iporpammax porpamMmmax
KUM PEeXUMOM [TTporpammax
. IIporpaMMax EnergyCS, EnergyCS,
uHTesnekryansHot  |EnergyCs, o o
> . |EnergyCS, Matlab/Simulin |Matlab/Simulin
HEPTOCUCTEMBI Matlab/Simulin D
Matlab/Simulin |k k
k
k
IIK- [3nats




1.2

NHcTpyKTHUBHBIE
JIOKYMEHTHI,
OIIpEACIAIOIIE
MIOPSIIOK
OCYILIECTBIICHUS
OIIEPAaTUBHO-
JUCIIETYEPCKOTO
YIIPABJICHUS

QJICKTPOOHCPI'CTUKE.

B

[IpaBuna omnepaTuBHO

-IUCIIETYEPCKOrO
yIpaBICHUS

QJICKTPOOHCPI'CTUKE.

B

[Topsimok ympaBneHus

pexuMamMu
YHEPTrOCUCTEMBI.
CocrtaB

paboThI

ABTOMAaTU3UPOBAHHOM

CUCTEMBI
JUCIIETYEPCKOTO
YIIPABJICHUS.
QyHKINOHAIbHBIE

BO3MOXHOCTH CpCACTB

JUCTIETYEPCKOTO

TCXHOJIOTHUYCCKOT'O

YIIPABJICHUS.
IIpaBuia
peryiaupoBaHus

u

YaCTOThl U MEPETOKOB
aKTUBHOW MOIIHOCTHU
B Ennnoi

SHEPreTUYECKON

cxxomanria Daocoyars

YpoBeHb
3HAaHUH B
00BeEME,
COOTBETCTBYIO
IeM Iporpamme
MOATOTOBKH, 0€3
OIInO0K

YpoBeHb 3HAHU
B o0BeMe,
COOTBETCTBYIO
ieM
porpaMme,
UMeEeT MECTO
HECKOJIBKO
HerpyObIX
OIMO0K

MuHuMaIbHO
JIOITy CTUMBIN
YPOBEHb
3HAHUMH,
MECTO
HerpyObIX
OIIHOOK

HUMECT
MHOT'O

YpoBeHb 3HAHUU
HIDKE
MUHHMAaJIbHBIX
TpeOoBaHUii,
UMEIOT  MECTO
rpyOble OIMOKHU

YMmern




Bectu onepatuBHbIE
IIEPETOBOPHI C
JTUCTIETYEPCKUM u
OTepaTHBHBIM
IIEPCOHAJIOM.
OueHuBath

3¢ (HEeKTUBHOCTH
YIPaBISIONINX
BO3JICUCTBUI
MIPEIOTBPAIICHUN
pa3BUTUS HAPYIICHUS

pu

HopmaneHoro pexumalllponemoncrpu |IIpoxemonctpu
3JIEKTPUYECKOM 4YacTH|POBaHbI BCC(pOBaHbI Bce TTpoaeMoHCTpH
DHEPrOCUCTEMBI. OCHOBHBIC OCHOBHBIC POBAHEI HpI/I perenHn
PykoBoauTs YMCHHA, YMCHHA, OCHOBHEIC CTaHIapTHBIX
OpeJoTBpaIlicHHEM  |PSHICHBI BCe|penieHbl BCE — samad e
pasBUTHS HapyIICHUSA OCHOBHBbBIC OCHOBHBIC pEIIIEHEI NPOJIEMOHCTPHD
HOpMAJIBHOTO PeXHIMa st ¢[anatn TUIIOBBIE 344l |OBaHbI
SMEKTPUMCCKON JaCTH|OT/ICTIEHEMH HerpyOeivu C  HerpyObIMHU|OCHOBHBIC
SHCPTOCHCTCMBL. HECYIIECTBEHH | OLIMOKaMHM, omunOKamu, YMEHMSI, HUMEIOT
Vcnonb3oBats bIMA BBIIOHEHBL BCC|  onHens Bee|mecTo rpyObie
cpeictaa HEAoHCTaMH, JaNatHA 3aJjaHus, HO HE B|OIIMOKH
JUCIIETYEPCKOTO y|BBIIIOJIHCEHBI BCC|IIOJIHOM OGBGMG, IOHOM 06heMe
TEXHOJIOTNYECKOIr O 3alaHus B(HO HCKOTOPLBIC C
yIpaBIeHuUs II0JIHOM 00bEME [HEe0UYETAMU
OueHusaTtb
3pPeKTUBHOCTL
ynpasnstowmx
BO34ENCTBUN npu
N3MEHEHUMN
3Kcn/lyaTaluMOHHOIo
COCTOAHMA nnn
TEXHONOTMYECKOTO
pexMma paboTbl
JINHUI
Bnanets
C He BIIaJIcCT
CnocoOHOCThIO bes OIIMOOK|He3HaUnTENbHEI (C OIIMOKAMH|METOIUKOM
0o0ocHOBaTh  BBIOOP|0OOCHOBBIBACT |MH  OMIMOKaMU|0OOCHOBBIBAET —|BBIOOpA
MaTeMaTU4CCKHUX BEIOOD 00OCHOBBIBAET |BBIOOD MaTeMaTHICCKH
MOJIeTIeHi Harpy3Kd H|MaTeMaTHYECKH |BBIOOD MaTeMaTHYECKH (X MojeaeH
reHepaIun B|X MoJieeii[MaTeMaTHYecKH |X MoJIeTieH |Harpy3Ku u
WHTEIJICKTYyalIbHOW  |[HArpy3Ku ulx MoJIeTieH |Harpy3Ku v[reHepanuu,
JHEProcUCTEME reHepaIun Harpy3Kd u|reHepanuu HMEIOT  MECTO
reHepanuu rpyOble OIMOKHU
[IK- |3HaTh




C

He 3HAeT
bes omuOok|He3HAUUTEIbHBI |C OIMOKaMuU
OCHOBHBIE
OITHCHIBACT MU  OIIMOKaMU|OTHCHIBACT
MeTo bl OIICHKH TIPUHIIHAITBI
OCHOBHBIE OITHCHIBACT OCHOBHBIC
COCTOSIHUS paboThI
TIPUHIIHAITBI OCHOBHBIC TIPUHIIHAITBI
3JIEKTPOIHEPTeTHIEC CUCTEMBI
paboThI IIPUHLIMIIBI paboThI
KOTO pexxnuma yIpaBICHUS
. CHUCTEMBI paboThI CHUCTEMBI
WHTEIICKTY alTbHOU pacrnpenenuren
. yIpaBICHUS CUCTEMBI yIpaBICHUS
DHEPTETHACCKON acrpesienuTeN |yrnpaBIeHHs actpefesTen | oo COTAMH
CUCTEMBI pactip yrip pactip (DMS) , umeror
BHBIMH  CETSMH(PAcIpe/ienuTen |bHbIMA — ceTsmu (. - =" o
(DMS) bHBIMU  ceTamu|(DMS) OGKIL py
(DMS)
YMmeTh
ITponemoncrpu |(IIponemonctpu |[IpomeMoHCTpH
IIporuo3zuposats pOBaHbI BCE€|pOBaHbI BCE|pOBaHbI IIpu  pewenun
JNEKTPOIHEPreTUYEeC |OCHOBHBIE OCHOBHBIC OCHOBHBIE CTaHJIaPTHBIX
KU PEKUM|yMEHUS, yYMCHUSI, yMCHUS, 3ajga4 HE
13 WHTEIJICKTyalIbHOW  |PEILEHBI BCe|peIeHbI BCE|penieHbl MIPOJIEMOHCTPHP
' HEPrOCUCTEMbI  TPU|OCHOBHBIE OCHOBHBIE TUTIOBBIC 3a1a49H |OBaHBI
WHTETpaIiu 3aJ1a4u c|3amaun clc  HerpyObIMHU|OCHOBHBIE
TEXHOJIOTHIA OTJICTbHBIMU HETpyOBIMU OIMOKaMH, YMEHHSI, UMEIOT
npeoOpa3oBaHus HECYIIECTBEHH |ommOKamu, BBITIOJIHEHBI BCE|MeCTO  TpyObIe
ANEKTPOIHEPTHH BIMH BBINOJIHEHB! BCE|33/1aHUs, HO HE B|OMINOKH
HE/I0YeTaMH, 3a/laHus B[motHOM 00BeMe
Bnaners
Merogamun  aHanusa
IIponemoncTpu |Mmeercs IIpu  pewenun
uHpopMauu o{IIponemoncTpu .
poBaHbl 0a30BbIC|MUHUMATBHBIA |CTaHIAPTHBIX
pexxume pPOBaHBI HAaBBIKU
. HaBBIKU npu|Habop HAaBBIKOB|3ama4 HE
WHTEJUICKTyaJIbHOM  |IpH  pEelICHUU
pelieHun JUIS  PEIICHUs [IPOJIEMOHCTPHUP
SHEPrOCUCTEMbI  TPH|HECTAHIAPTHBIX
CTaHJIAPTHBIX  |CTAaHAAPTHBIX  |OBaHBI 0a30BbBIE
MHTETpaIuH 3aj1a4 6e3
. 3az1a4 c|3amau C|HABBIKH, UMEIOT
TEXHOJIOTUI OmMO0K u
HEKOTOPBIMH HEKOTOPBIMH MECTO  TpyObIe
npeoOpa3oBaHus HEJI0YETOB
HE/04eTaMH HEJ0YeTaMH OIIMOKHU
ANEKTPOIHEPTHH
3HaTh
C
He 3HAeT
[Mopsimok ympasnenusi|bes omn6ok|He3HaunTenbpubel (C olmnoKaMu e —
AJIEKTPOIHEPTEeTUYEC |OMHCHIBACT MU  OIIMOKaMU|OTHCHIBACT 560“1
KHM PEXHMOM PaOOTHI|TPHUHIIUITHI OITHCHIBACT TIPUHIIHITBI IC)MCTeMH
WHTEJUICKTYaJIbHON a0oTHI MIPUHIUTIBI a0O0TBI
[IK-1.4 M p PHHIL P YIIPABJICHUS
HEPrOCHCTEMBI c|cucTemsl paboThI CUCTEMBI
HCIIOJIb30BaHUEM TIpaBJICHUS CUCTEMBI TIpaBJICHUS OTITIOHCHILIMA
2 Y y (OMS) , umeror
PEKUMHON OTKJIFOUCHUSIMHU |yTIPaBICHHUS OTKJIFOUCHUSMU
MECTO  TpyObIe
ABTOMAaTUKHU (OMS) orkitoueHusiMu  [(OMS)
omnOKH
(OMS)

YMmern




IIporuo3zupoBats
ANEKTPO3HEPIETUYEC
KU €KUM
pex C He yMeeT
UHTEJIEKTYaJIbHOM
bes olMOOK|He3HAUUTENbHBI (C OIIMOKaMU |COTIIACOBBIBATh
SHEPrOCUCTEMBI  IIPU
COIJIACOBBIBAET (MU  OIIMOKAaMU|COTJIaCOBBIBAET |OCHOBHBIE
U3MEHEHUU
OCHOBHBIE COTJIACOBBIBAET |OCHOBHBIE 3aIUTHI
TEXHOJIOIMYECKOI0 .
3aIUTHI OCHOBHBIE 3aIUTHI IIPOCTOM
pexxuma  paboTel U . .
IIPOCTOM 3aIUTHI IIPOCTOM [IO/ICTAHIUH,
9KCILTYaTallMOHHOT O .
.|moacranun IIPOCTOM MIO/ICTAaHIIUU UMEIOT  MECTO
COCTOSIHUSL JTUHUANA
MIOACTAHIUU rpyOble OIMOKHU
3JIEKTpoIepeaay,
obopyoBaHus u
YCTDOWCTB
Bianers
¢ He BJIaJIEET
bes omuOok|He3nauuTenbHbl |C omnokamMu .
METOIUKON
. OIHCHIBAET MU  OLIMOKaMU|ONHCHIBAET
Meroaukon pacdera pacuera
METOJIUKY OIHCHIBAET METOJIUKY
TOKOBBIX 3aILUT TOKOBBIX 3allUT,
pacuera METOJIUKY pacuera
UMEIOT  MECTO
TOKOBBIX 3aIlIUT |pacuera TOKOBBIX 3aILIUT
rpyOble OIMOKHU
TOKOBBIX 3aILIUT

OueHouHble MaTepuabl JUIsl MPOBEACHUS TEKYIIEro KOHTPOJIA YCIEBAEMOCTH H
MIPOMEKYTOUHOM aTTecTallu npuBeneHsl B [Ipunoxkenun k pabodeil mporpaMMe JUCHUIIIHHBIL.
[TonHbli KOMIUIEKT 3aJaHUNl M MaTepHaoB, HEOOXOAMMBIX JUIsl OLIEHUBAHUS PE3YJIbTATOB
oOy4eHHs o0 AUCIUIUIMHE, XpaHUTCS Ha Kadeape-pa3paboTuuke B OyMaXXHOM U 3JEKTPOHHOM

BUJIE.
6. YueOHO-MeTOAMYecKOe U HHPOPMALITHOHHOE 00ecniedyeHre JUCHUIINHbBI
6.1. YueOHO-MeTOAUUYECKOE ODecIedeHue
OcHoOBHag JIUTEpPaTYpa
Kon-Bo
Bun wsnanus Mecto Anpec SK3EMILIA-
No Haunwme- (yueOHUK, TI'on P
ABTOD(BI) W3JIaHus, AJIEKTPOHHOIO | POB B OMO-
n/n HOBaHUE yaebHoe W3J1aHus
Hocobue, 2p.) U3/1aTeIILCTBO pecypca JHOTEKE
T KDY
ABTOMaTH3U
pOBaHHbIE
nHpOpMALINO
HHO-
YIPaBJISIOLL https://e.lanbo
1 Hespsenko M€ CUCTEMBI C yuebuoe CII6.: JIanp 2015 | ok.com/book/ 1
T. A. nocoobue
IIPUMEHEHUE 67468
M SCADA-
CHUCTEMBbI
TRACE
MODE




CucreMsl

aBTOMAaTHUYEC
KOTO
yIpaBJICHUS: https://e.lanbo
Omerxos A Teopus, yuebnoe CIIG.: Jlanb 2018 okl.)com/book/ 1
0. nmocooue
IPUMEHEHUE, 104954
MOJICTTUPOBA
HUE B
MATLAB
My3unos
Xanum
Hazunosuu,
Mysunos X.| MHTerpupos
H., Ky3sskos aHHBIC
0. H.,| cucremsl yaeBHoe https://e.lanbo
Xoxpun  C.|TpOEKTHPOBA " ocobe CIIo.: Jlans 2018 | ok.com/book/ 1
A., Yamwna HUA U 110934
M. B.,| ynpaByeHus.
MapTbIHIOK SCADA
P. B.,
My3sunos  X.
T_T
OmnepaTuBHBI yuebnoe
mocooue 1mo
I'y6aesa O.T'., © quctl. "OCHOBBI
Muponosa Hepe;;I];)qu skcrryaranuu |Kazans: KIDY| 2011 4
E.A. SeKTpOYCTa 3EKTPoOOOpy A
HOBKAX OBaHMS CTaHLIMI
Y TIO/ICTAHIINI"
JAnHamuyeck
ast
YCTOHYUBOCT
> oS HPYE https://lib.kge
yaeOHOe ) u.ru/irbis64r 1
l'aneesa P. V.| anexktposnep ocobie Kazanb: KIDQVY| 2019 5 /scan/250o. 2
TeTHYECKUX pdf
CUCTEM U
CUCTEM
AIIEKTPOCHAO
HKEHUS
VYnpasnenue
Anpnepcon I1., JHeprocucete MIEPEBOJIHOE )
Dyan A. MaMH 1 3 ane M.: DHeprus 1980 10
YCTOWYHBOCT
b
Pacuetsr
penerHon
[abax M. A. ST H Y4eOHUK JL.: DHeprus 1976 13
ABTOMATUKH
pacmipenenuT

€JbHBIX CETEN




JlonmosHUTENbHAS JIUTEPATYPA

Bun Kou-Bo
No Hane- U3/IaHUS Mecro Ton Anpec AK3EMILIISI-
W ABTOD(BI) HOBAHILC (yueOHUK, U3J1aHus, - JIEKTPOHHOI'O | pOB B OHO-
yueOHOe | M3/1aTEeNIbCTBO pecypca JHOTEKE
rocodue, KI'DY
DneKkTpuyec qebHoe
1 |Conparkuna JI. A. | xue cetu u 1};00061/16 M.: Oneprus | 1978 111
CHCTEMBI
ABTOoMmaTHnue
CKOe
peryiupoBaH M.: https://e.lanbo
2 |Kopotkos B. . ue B yuebnuk |M3narensckmii| 2013 ok.com/book/ 1
AJIEKTPO3HEP nom MO 72193
TeTHYECKHX
CHCTEMaxX
ABTOoMmaTHnue
CKOe http://www.stu
peryamupoBaH M.: dentlibrary.ru/
3 |Kopotkos B. ®. ue B yuebnuk |Mznmarensckmii| 2017 book/ISBN97 1
AJIEKTPO3HEP nom MO 85383012109.
TeTUYECKUX html
CHCTEMaxX
Pexxumbl
4 |Benuxos B. A. 3H§§f:TTI;IIec M.: DOuneprus | 1970 5
KUX CHCTEM
Onekrpuuec | ydeOHOE )
5 |bmok B. M. KHe ceTu U | mocobue M"H]?Ii’lcm' 1986 6
CHCTEMBbI | Ui By30B
DneKkTpuyec 6
6 |MenbaukoB H. A. | kue cetu u 1};2(03016{1(/)12 M.: Oneprus | 1975 7
CHCTEMBI
DneKkTpuyec 6
7 |MenbaukoB H. A. | kue cetu u 1};2(03016{1(/)12 M.: Oneprus | 1969 13
CHCTEMBI
6.2. UudopmanuonHoe odecreueHue
6.2.1. DIEeKTpOHHBIC U HHTEPHET-PECYPCHI
Ne
i HaunMeHoBaHHE 3JIEKTPOHHBIX | HHTEPHET-PECYPCOB Ccpuika

DneKTpOoHHO-0ubnnoTeuHas cucrema «Jlanby

https://e.lanbook.com/

DneKTpoHHO-0MbIMoTeyHas cucrema «ibooks.ru»

https://ibooks.ru/

DneKTpoHHO-0MbIMoTeyHas cucrema «book.ruy

https://www.book.ru/

OHUUKJIONEUH, CJIOBApU, CIPABOYHUKHI

http://www.rubricon.com

[Topran "OTkpeiTOE 00pazoBanue"

http://npoed.ru

EnnHoe okHO fgocTyna k 00pa3oBaTebHBIM pecypcaM

http://window.edu.ru




METOAUYECKHME VYKA3AHUS 110 PACUYETY UM BbBIBOPY
ITAPAMETPOB HACTPQﬁKIﬁI (YCTABOK) MUKPOITPOLIECCOPHBIX
YCTPOJCTB PEJIEMHOU SAIINUTHI n ABTOMATUKMU |https://www.fsk-
[MPON3BOJACTBA OOO HIII «3KPA», «ABB», «GEMultiliny wu|ees.ru/about/management and co
7 «ALSTOMGrid»/«AREVA» JUIS BO3JYIIHBIX U KABEJBHBIX|ntrol/test/STO 56947007-
JIMHUH C OTHOCTOPOHHUM MUTAHUEM HATPSDKEHUEM 110 -(29 120.70.200-2015.pdf
330 kB Cranpmapt opranuzauuu Jlara BBemenus: 27.04.2015 OAO
«DOCK ED2C» 2015
I'mazeipun B.E. T' 525 Pacuer ycTaBOK peseliHON 3aumuThl Osoka
reaepaTop—rpancopmarop: yuebnoe mocodbue / B.E. ['mazeipun, A.A. https://lib Kuzsturu/
8 Ocunues, E.N. ®ponosa. — HoBocubupck: M3a-so HI'TY, 2018. — 80 ps-/7iibraty Kuzsti.fu
C.
6.2.2. IlpodheccnoHanbHble 0a3bl JAHHBIX
iﬁ[ HaumenoBanue npodeccrnoHaIbHbIX 0a3 TaHHBIX Anpec Pexxum noctymna
1 EnnHoe okHO JocTyma K 00pa3oBaTeIbHBIM http://window.edu.ru/ http://window.ed
pecypcam u.ru/
Hayunas AJIEKTPOHHAS o6ubimoreka Ry Ry
2 cLIBRARY RU http://elibrary.ru http://elibrary.ru
3 |eLIBRARY.RU www.elibrary.ru www.elibrary.ru
4 denepanbHbIi UHCTUTYT MPOMBIIIIEHHOR| fips.ru new fips.ru
COOCTBEHHOCTH
5 |llarentnas 6a3za USPTO patft.uspto.gov patft.uspto.gov
6.2.3. UHhopMalIMOHHO-CIIPABOYHBIE CUCTEMBI
Ne HanmenoBanne nH()OpMAIMOHHO-CIIPABOYHBIX
Anpec Pexxum noctyna
/1 CUCTEM
1 [UCC «Kogmekey» / «Texakcnept» I;tstp://app.kgeu.local/Home/Ap OTKPBITBIN
2 |«T"apanT» http://www.garant.ru/ OTKPBITBIN
3 |[«KoHcynpraHT miroc» http://www.consultant.ru/ OTKPBITBIN
6.2.4. JInueH3MOHHOE M CBOOOJAHO PACHPOCTPAHAEMOE IIPOrpaMMHOE 0O0€ecIIeUueHne
JUCIUIIINHBI
PexBu3uThI
Ne HaunmenoBanue nporpaMMHOro
Onucanue MOATBEPKIAFOIIUX
/1 obecrieueHus
JIOKYMEHTOB
3A0 "Co¢rJlaitaTpeiin"
. ITonb3oBarennckas omnepanuroHHas|Ne2011.25486 oT
1 [Windows 7 IIpodeccuonansHnas (Starter) cHcTeMa 78 11.2011 Hemcron
paBo. beccpouno
Simulink Academic new Product From 10|I'paduueckas cpena 3A0 "CodrlaituTpeiin
2 : s Ne2013.39442  Hewcki.
to 24 Group Licenses (per License) MMUTALMOHHOT'O MOJICIMPOBAHUS
paBo. beccpouno




MATLAB Academic new Product From

[TakeT npuKIagHBIX IPOrpaMM U1

3A0 "Co¢rJlaitaTpeiin"

3 10 to 24 Group Licenses (per Licensc) PEIICHAs  3alad  TEXHHYECKHX No2013.39442  Hewuck.
BBIYMCIICHHI. npaBo. beccpouno
Kaspersky Endpoint Security myis 6u3neca 3A0 "CodrJlaiiuTpeiin"
4 |- Crangaprueiii  Russian Edition. 50-99|AnTuBUpyCcHOE nporpamMmmuoe|Ne37/18 ot 26.02.2018
Node 1 year Educational  Renewal|oGecnieuenue Heuckn.  mpaso.  [lo
License 26.03.2019
[TakeT nporpaMMHBIX HPOILYKTOB 3A0 "CogrlaiinTpeiin®
Office Standard 2007 Russian OLP NL porh POAYETOBIN021/2010 o1 04.05.2010
5 o e coJiep Kalluii B cede HeoOX0IuMbIe
AcademicEdition+ Hewncki. paBo.
o(ucHbIE IPOTrPaMMBI
beccpouno
"OOO  HanuoHanbHbIN
[Iporpammuas cucrema JINIE: ﬂ?Pq)pOBOI:Im J\%}fﬁ?}c
6 ["PYKOHTEKCT" OOHapyKEHUS ) TEKCTOBBIX| 2}/TSHT0T 2.1 2‘ 201 8-
3aUMCTCOBAHHIA
Heuckn.  mpaso.  [o
31.12.2019"
Cucrema moucka wHpOpMAUU B CoGoamas ATHITICHSHI
7 |bpaysep Chrome Hewncki. paBo.
CeTH UHTEPHET
beccpouyno
C CBobopnas TUTCH3US
. UcTeMa IoHcKa WH(POpPMALUU B
8 |bpaysep Firefox Hewncki. paBo.
CeTH UHTEPHET
beccpouano
IO s sddexTuBHOrO OHMANH-|CBOOOIHAS JULEH3US
9 |LMS Moodle B3aMMOJICHCTBUS npenogaBatens u|Heuckr. PaBo.
CTYJCHTA beccpouno
IO s aBTOMAaTU3UPOBAHHOTO iI:‘S(S) /Z'L)%ECO(P;O Iéggfgg g
10 |Energy CS V.3 (skBUBaJICHT) MIPOCKTUPOBAHUSI M aHAIU3a CeTeH|, ot 4.1

CHCTEM 3JICKTPOCHAOKEHHUS.

Hewncxk.
beccpouno "

IIPaBo.




7. MaTepuaJibHO-TeXHUYECKOe o0ecneyeHne U CIUIIIHHBI

Bun yueGHO#I paboThI

HaumenoBanue crieuaibHBIX
nometeHnid u nomenienuii gt CPC

OcCHAILIEHHOCTD CIEHUAIBLHBIX
nomMenteHn u nomemenuit psg CPC

1 | JIeKuoHHBIE 3aHATHS

YyeOHast ayauToOpus UIsl MPOBEICHUS
3aHATHUN JICKUMOHHOTO TUIIA

JIOCKa ayIUTOpHAsl, CUCTEMHBINA OJIOK,
MIPOEKTOP, IKpaH, KapTa
"DHeprocucrema PecnOyOnuku
Tarapcran"

IIpakTueckue
3aHATUA

YyeOHast ayauTopus UIsl MPOBEICHUS
3aHATUN CEMHUHApCKOro THIIA,
IPYIIIOBBIX u WHJIMBHUIyATbHBIX
KOHCYJbTallul, TEKYIIEro KOHTPOJS U
MIPOMEXYTOYHOW aTTECTAIUU

J0CKa ayJIMTOpHasl, MIPOEKTOP,
WHTEPAaKTHBHAS JIOCKa, BUICOKAMepa,
MoHOONOK (10 mT.), KOMIBIOTED B
KOMIUIEKTE C MOHUTOPOM (5 IIIT.)

JlaGopaTopHsble
3aHATUA

VYueOnas ayauropus 123

MIPOEKTOp, MOHOOJIOK, J1abOpaTOPHEII
crean «Auddupennmansno -¢paznas BU
3alUTa, anmnaparypa rnepeiadd CUrHaIOB-
komaua P3 u I1A "Kenp», mabopaTopHbIit
koMmIieke P3A - kommuekt tTunosoit 931-
H3-C-K,

MOHUTOPOM, NaHesnb 3amuTsl J113-1636,

KOMIIBIOTEP B KOMIUICKTE C

u(ppoBOe YCTPOHCTBO Mepenadr KOMaHT
VIIK-11,
npuemo-niepenatank [1B3-90M1 (2 mit.),
mkag 1192607 081-20 E2 YXJI4 (2 mr.)
¢ tepmuHanamu 252704 (2 mrT.), manems
MT3 AT HH (o/m pene PT40, PH54),
mkagp [1152608.10.011 YXJI4.1, mxad
1122607 071-27 E2 YXJI4 (TepmuHan
BED22704)

(mepenaTymk, MIPUEMHUK)

CamocrosiTenbHas
pabora
oOyyatomierocs

43

KommnbrorepHslii kiacce

¢ BeixogoM B MuTepuer B-600a

CriennanusupoBaHHas yuebHast

MeOenb Ha 30 mocagoYHbIX MECT,

TEXHUYECKUE

oOydeHus
(MyJIbTUME TUIMHBIN MPOEKTOP,
KOMITBIOTEP (HOYTOYK), JKpaH),
BHJICOKAMEPHI, POrpaMMHOE
obecrieyeHne

30  KOMIBIOTEPOB,
cpenacTBa

8. OcoOenHocTu opraHu3anuu o00pa30BaTeJIbHOH JAeATEJNbHOCTH ISl JIHMI C
OrpaHNYeHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0OB




Jluma ¢ OrpaHWYeHHBIMH BO3MOXHOCTAMH 3710poBbsi (OB3) u wuHBamuasl HUMEIOT
BO3MOXKHOCTh OECIIPENATCTBEHHO MEPEMENIATHCS U3 OAHOTO yueOHO-1a00paTOPHOTO KOPITyca B
APYTOH, MOTHATHCS HA BCE ATAXH Y4EOHO-Ta00paTOPHBIX KOPITYCOB, 3aHUMATHCS B yUEOHBIX U
UHBIX TOMEHICHUSIX C Y4YeTOM OCOOEHHOCTEW MCUXO(U3MUECKOTO Pa3BUTHS U COCTOSHUS
3JI0POBBA.

s oOyuenus nmun ¢ OB3 v nHBaINI0B, UMEIOIINX HAPYIICHHS OTIOPHO- IBUTATEILHOTO
amnmapara, 00ecIeueHbl yCIOBUS OECTIPENITCTBEHHOTO JJOCTyMa BO BCe yueOHbIE TOMEIICHUS.
Wudopmanus o crienuanbHBIX YCIOBHIX, CO3MaHHBIX i oOyuatomuxcs ¢ OB3 u nHBanmmos,
pa3menieHa Ha caiite yHuBepcutera www//kgeu.ru. HMeercss BO3MOXKHOCTh OKa3aHHS
TEXHMYECKOM  TMOMOIIM  aCCHUCTEHTOM, a TakkKe YCIyr CYpAONEpPEeBOJYUKOB U
TU(}IOCYpAOTIEPEBOTUHKOB.

Jlnia agantanuu K BoctpusaTHio nunamu ¢ OB3 u uHBanumaMu ¢ HapyIICHHBIM CITyXOM
CHPaBOYHOTO, y4eOHOTO MaTepuraia 1o AUCHUTUTHHE 00€CIIeYMBAIOTCS CICAYIOIINE YCIOBUS:

- JUIS Ty4IIel OpUEHTAINH B ayIUTOPUH, IPUMEHSIOTCS CUTHAJIBI OTIOBEIIICHUS O Hadaje
Y KOHIIE 3aHATHS (CII0BO «3BOHOK» THILIETCS Ha IOCKE);

- BHUMaHHE CJIA0OCHBINIANIETO 00yYaromerocsi MPUBIEKAETCS MEIaroroM >KecToM (Ha
TUIEYO KIIAJETCs pyKa, OCYIIECTBISIETCS HEPE3KOe MOXJIONBIBAHKE);

- pa3roBapuBas ¢ 00y4JarouIMMcsl, eJarornyeckuii pabOTHUK CMOTPHUT HA HETO, TOBOPHUT
SICHO, KOPOTKHMH TMPEATI0KEHUIMHU, 00ECTIeurnBast BO3MOKHOCTh UTEHUS MO Ty0am.

Komnencanust 3aTpyJHEHHIA pe4eBOT0 M HHTEIUIEKTYaIbHOTO PA3BUTHS CIA00CTBIIIAIINX
00y4Yaronuxcst MPOBOAUTCS Iy TEM:

- WCTONB30BaHHUS CXEM, JUarpaMM, pPHCYHKOB, KOMITBIOTEPHBIX MPE3CHTAUNA C
THIEPCCHIIIKaMU, KOMMEHTUPYIOIIUMHU OT/ICTbHBIE KOMIIOHEHTHI H300paXeHHS;

- PETYJSIPHOTO MPUMEHEHUS YNPaXKHEHUH Ha TpaduvecKoe BBIACICHUE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBICHUI;

- obecreyeHusI BO3MOXKHOCTH Jis1 00y4aroIIerocs mojlydnuTh aApECHYI0 KOHCYIbTALUIO
0 AJIEKTPOHHOU MOYTE MO0 MEPe HEOOXOIUMOCTH.

Jna agantanuu K Bocnpuatuio aunamu ¢ OB3 u uHBanuaamMu ¢ HapyIIeHHSIMH



3pE€HUs CIPABOYHOTO, Y4YEOHOro, MPOCBETUTEIBCKOIO MaTepuana, MpeayCMOTPEHHOTO
o0pa3oBaTeabHOI MPOrpaMMOi IO BBIOpaHHOMY HaIlpaBiie-HHUIO OJITOTOBKHU, 00ECIEUNBAIOTCS
CJIELYIOIINE YCIOBUS:

- BeAeTcs ajanTaius O(pUUUAIbHOrO caiWTa B ceTh VIHTepHET ¢ y4eToM OCOOBbIX
NOTPeOHOCTE WHBAIUAOB IO 3PEHUIO0, OOECHEYMBAETCS HAJU4Me KPYMHOLIPU(PTOBOM
CIPaBOYHOM MH(POPMALIMK O PACHUCAHUU YUYEOHBIX 3aHATHIA;

- MeIaroru4eckuii paboTHUK, ero codeceHHK (TP HEOOXOAUMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHATUU, MPEJCTABIAIOTCA 00yHYarOUIMMCS, PU 3TOM KaXKIbli pa3 Ha3bIBAETCS TOT, K KOMY
neJaroruyeckuil paboTHUK oOpamaeTcs;

- JIEUCTBUS, KECThl, MEpPEMEUICHUsI IEJarorn4eckoro pabOTHHKA KOPOTKO M SICHO
KOMMEHTHUPYIOTCS;

- mevyaTHas WH(OpManus MNpeAoCTaBisAeTcd KpynHbIM wmpudToM (0T 18 MyHKTOB),
TOTAJIBHO 03BYYUBAETCS;

- obecrieunBaeTcsi HEOOXOIUMBIN YPOBEHb OCBELIEHHOCTH MOMEUICHUM;

- IPEIOCTABIISIETCS BO3MOKHOCTh UCIIOJIb30BAaTh KOMITBIOTEPHI BO BPEMSI 3aHATHIH U ITPaBO
3anucH 0ObSICHEHUHN HA TUKTO(POH (110 JKETAHUIO0 00YUaOIINUXCs).

dopma poBeeHHs TEKYIIEH U MPOMEXYTOUHOU arTecTauuu Juis oOydaromuxcs ¢ OB3
Y UHBAJIUJIOB OIPEAEIIAETCS NeAarornaieckuM pabOTHUKOM B COOTBETCTBHH C Y4€OHBIM IJIAHOM.
[Ipu HeoOxommmoctu oOyuwaroniemycst ¢ OB3, umHBamuMay € y4eTOM HMX WHIAMBUIYAJIbHBIX
NCUXO0PU3NYECKUX OCOOCHHOCTEN AAETCsl BOZMOXHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALIUIO
YCTHO, TUCBMEHHO Ha OyMmare, TMCbMEHHO Ha KOMIIBIOTEPE, B (pOpME TeCTUPOBAHUS U T.1I., INOO
MPEA0CTABISAETCA JONOIHUTEIBHOE BpEMsI JIJIsl HOATOTOBKHU OTBETA.
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OHCHO‘IHBIC MaTCpUaJIbI I10 AUCHUIIIINHE «Cucrema YHpPAaBJIICHUS B QJICKTPOIHEPTICTHUKE)> -
KOMIUJICKT KOHTPOJIbHO-U3MCPHUTCIIbHBIX MATCpUAJIOB, MPCAHA3HAYCHHLIX [JId OLCHUBAHUS
PE3YJIbTATOB O6yquI/IH Ha COOTBCTCTBUC MHAUKATOPAM JOCTHIKCHHA KOMIICTCHIINUA

[IK-1 ToroB K BEOEGHHIO  33JaHHOTO  BJEKTPOIHEPIETUUECKOTO  pEeKUMa
MHTEJUIEKTYJIbHON YHEPTOCUCTEMBI

OueHuBaHue pe3ynbTaTOB OOY4YEHHUs MO JUCLUUIUIMHE OCYLIECTBISETCS B pPaMKax
TEKYIIIET0 KOHTPOJIS yCIIEBAEMOCTH, IPOBOAUMOTO 110 OauibHO-perTuHroBoii cucreme (bPC), u
MIPOMEXKYTOUHOU aTTECTAIUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH O00ECIIEYMBAET OLICHUBAHUE Mpolecca 0O0ydYeHHs 110
mucuuiuinHie. [Ipu TekyiiemM KOHTpoJie yCIeBaeMOCTH UCTIOb3YIOTCS CIAEAYIOIINE OLIEHOYHbIE
CpelICTBa: TOKJa] 00y4YarolIerocs no TeMe JUCHUIUINHBI.

[IpomexxyTouHas arTecTalyss HUMEET LEJIbl0 OINPEACNUTh YPOBEHb JIOCTHXKCHUS
3aIJIAHUPOBAHHBIX PE3yJbTaToOB OOy4YeHHs MO AUCHUIUIMHE 3a 3 cemecTp. Popma
MIPOMEKYTOUHOM aTTECTAI[UU HK3aMEH.

OueHouHble MaTepuasabl BKIIOYAIOT 3aJaHUs ISl MPOBEACHMS TEKYLIEro KOHTPOJIS
YCIEBAEMOCTH U MMPOMEXKYTOUHON aTTECTALIMM 00YYaIOLUXCsl, pa3pad0TaHHbIE B COOTBETCTBUH
¢ paboueii mporpaMMoi JUCHUTUIUHBI.
1.TexHosioruueckas kapra

Cemectp 3

YPpOBEeHb OCBOEHUS TUCITUTLINHBI, OaJITbI

Howmep Hanmeno- Kon
HEYJIOB-HO | yIOB-HO XOpOoLIO OTJINYHO

aszneia/ BaHUE WHIUKATODA
pasit Bug CPC a P
TEMBI JIAC- OLIEHOYHOTO | JOCTHXKEHUS | He 3aUTEeHO 3a4YTEHO

[UTUINHEI CpPEACTBA |KOMIIETEHUUI HIKE

CPETHETO
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2. IlepeyeHb OLICHOYHBIX CPEACTB

KpaTkas xapakTepUCTHKa OLIEHOYHBIX CPEJCTB, UCIOJIb3YEMbIX MPU TEKYIIEM KOHTPOJIE
YCIEBAEMOCTH U TPOMEKYTOUYHOM aTTECTAMU 00yHarOErocs 1o JUCHUIUIMHE:

HaumenoBanue
OLICHOYHOT O
CcpeJcTBa

KpaTkas xapakTeprucTuka OLEHOYHOr0 CPEICTBA

OneHouyHble MaTepUalIbl

IloaroroBka pokiaga

U BBICTYIUICHHE
koH(pepermmH (ki)

Ha|Ha 3aHATHUAX, OYHOI'O 1100 3a09HOTO y4dacTtus B

KOH(epeHIUn

I[OKJIaI[ u HpGSGHTaHHOHHBIﬁ MaTepural Ajid BbICTYIIJICHUS

3arpyxeHnHsiii B MY J1JI
JIOKJIaJ], Oy OJIMKOBaHHBIE

TC3UCHI JOKJIaJ0B

3. OueHoYHbIe MAaTEPHAJIbI TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH 00Y4al0LUXCs

HaumenoBanue
OLICHOYHOI'0
cpeacrsa

I[OKJIaI[ n HpCSGHTaHHOHHBIﬁ MaTcepural Ajid BBICTYIIVICHUA HA 3aHATUAX, OYHOT'O 1mbo

320YHOTO Yy4acTus B KOH(hepeHInU

[IpencraBnenue u

OOyyarommiicss JOMKCH MPOJEMOHCTPUPOBATh 3Hawnue, Ymenue, Bnadenue 1O OIHOU
BBIOPAHHOM TeMe JUCHIUTUINHBL:

coJiepKaHue
OIIEHOYHBIX 1.
MaTepUajoB 2.

3.

JIOKYMEHTHI,

OIIPEICTISIOIIUE

MOPAIOK

[opsimok ynpaBieHus: pekuMaMu padOThl HHTEIJIEKTYaIbHOM SHEPTOCUCTEMBI.
NHcTpyKTHUBHBIE
ONEPATUBHO-AUCIIETYEPCKOTO YIIPABICHUS B JJIEKTPOIHEPIETUKE.
IIpaBuia onepaTUBHO-IUCIIETYEPCKOIO YIIPABICHUS B DJIEKTPOIHEPTE€TUKE.
4. Tlopsok yrpaBieHHsI peKHUMaMHU pabOThl SHEPTOCUCTEMBI.

OCYILIECTBICHUS




e

CocTaB aBTOMaTU3UPOBAHHOM CUCTEMBI JUCIIETUEPCKOTO YIIPABICHMUSL.

6. q)YHKL[I/IOHaHBHbIe BO3MOXHOCTH CPCACTB HUCIICTYCPCKOIO U TCXHOJIOTHMYCCKOI'O
yIIpaBJICHUS.

7. MeToabl OLEHKH COCTOSIHUSI JIEKTPOIHEPTETUUECKOTO PEKUMa WHTEIUICKTYaIbHOM
SHEPreTUYECKON CUCTEMBI

8. Tlopsnok yIpaBJICHUs AIEKTPOIHEPIETUUECKUM pexUMOM paboThI
I/IHTGJIJIGKTyaJILHOfI SHEPTOCUCTEMBI C UCITIOJIB30BAHHUEM pC)KHMHOﬁ aBTOMAaTHUKH

9. Meroauka pacuyera TOKOBBIX 3aILIHT.

10. IIporpamMmHBIe cpeAcTBa Ul pELICHUS 3a4a4 YIIPABICHUS JIEKTPOIHEPTETUYECKUM
PEKUMOM HHTEIUIEKTYaJIbHOU SHEPrOCUCTEMBI.

Kpurepuu onenku
U 1IKaja

[Ipu oueHKE NOKIIa1a YUYUTHIBAKOTCS CIEAYIOIINE KPUTEPUU:
1. 3nanue mamepuana, ymenue npumeHams Ha NPAKmMuKe, 61d0eHue HagbiKamu

OLICHUBAHHMS COJICpKaHUEe MaTepuaa PacKphITO B MIOJHOM 00beMe, MPEAyCMOTPEHHOM MPOrpaMMOi

B Oasuiax aucuuIinHel  — 40 GayuioB; collepKaHUE MaTepHana PacKpbITO HEIOJHO, TOKa3aHO
o0Iiee MOHMMAHKE BOIPOCA, MOCTATOYHOE IS JAAJbHEHIICT0 M3Y4YCHHs MPOrPaMMHOIO
Matepuana — 20 6ayos;
MakcuMaJibHOe KOJHYeCTBO 021108 — 40

HaumeHoBaHue AKTHBHOCTb Ha JJa00PATOPHBIX 3aHATHIX

OLIEHOYHOT0

cpeacTsa

[IpencraBnenue u
coJiepyKaHue
OLICHOYHBIX
MaTepUajoB

OOyuatomuuiicst BO BpeMsl IPOBEICHHUS JTa00paTOpHO pabOoThI JOKEH
MIPOIEMOHCTPUPOBATE 3HaHue, Ymenue, Braoenue o Teme 1a60paTopHON pabOTHI:

MeTtoauka cocTaBiIeHUs IPOCTBIX CXEM B KOMIIbIOTEPHBIX Iporpammax EnergyCSs,
Matlab/Simulink

HpI/IHLII/IHLI MOACIIMPOBAHUS SHCPIrOCUCTCMBI B YCTAHOBUBIICMCA U IMTEPECXOAHOM PCIKMMAX.
Pacuer SJICMCHTAPHBIX CXEM B YCTAHOBUBIICMCA U NMIEPCXOTHOM PCIKHMMAX.

MeTtouka cocTaBlIeHUs IPOCTHIX CXEM B KOMITBIOTEPHBIX porpammax EnergyCS,
Matlab/Simulink.

Kpurepuu onenku
U 1IKaja
OLICHUBAHUS

B Oanmax

[Tpu orieHKe aKTUBHOCTH Ha JTA00PATOPHBIX 3aHATUSAX YUUTHIBAIOTCS CIICIYIOIIHE
KPUTEPUU:
1. 3nanue mamepuana, ymenue npumeHams Ha NPaKmMuKe, 81d0eHue HagblIKamu
CoJIep)KaHHWe MaTepualia PacKphITO B MOJHOM O0BEME, MPEAYCMOTPEHHOM POTPaMMOi
aucUIUTMHLL — 20 0aioB; cojep)aHUe MaTepuaia PacKpPbITO HEMOJIHO, TIOKa3aHo oO0IIee
MMOHMMAaHKE BOTPOCA, JOCTATOYHOE JIJIs TaTbHEHUIIIEro N3yueHus MpOrpaMMHOT0 MaTepraia
— 10 6ann0B;
MakcumaJjibHOe KOJIU4ecTBO 02,1108 — 20

4. OueHoYHbICe MAaTEPHAJIBI IPOMEKYTOYHOM ATTECTALMHU

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

IK3aMeH B BU/€ MUCBMECHHOI'0 OTBE€TA HA BOIIPOCHI ounaera

[IpencraBnenue u
coJiepyKaHue
OLICHOYHBIX
MaTepUajoB

OrneHoYHbIE MaTepHalIbl, BRIHECEHHBIE Ha 9K3aMEH, MPE/ICTaBICHbI B (hOpME BOIPOCOB
1o qucuuiuivee. [IpuMep BorpocoB 1o JUCHUILINHE:
11. Iopsnok ympaBineHHus pexXxuMaMu pad0Thl HHTEILIEKTYaIbHON YHEPTOCUCTEMBI.
12. IHCTpYKTUBHBIE ~ JOKYMEHTBI, ONPEIACIAIOIINE MOPAJOK  OCYIIECTBICHUS
OIIEpaTUBHO-AUCIIETYEPCKOTO YIIPABICHHUS B AIEKTPOIHEPI€THKE.
13. IlpaBuna onepaTUBHO-AUCIETYEPCKOTO YIIPABIECHUS B 3JIEKTPOIHEPTETHUKE.
14. Tlopsiok yrpaBiaeHHs pexXKUMaMu pabOThl SHEPTOCUCTEMBI.




15. CoctaB aBTOMAaTU3UPOBAHHONW CUCTEMBI JUCIIETYEPCKOTO YIIPABICHHUS.

16. ®yHKIMOHATBLHBIE BO3MOXKHOCTH CPEACTB AMCIETUYEPCKOIO M TEXHOJIOTHYECKOTO
yTIpaBIICHUSL.

17. MeTo/pl OLIEHKH COCTOSHUS 3JIEKTPOIHEPTeTUIECKOT0 peKUMa HHTEIIEKTYaIbHOM
3HEPreTUYECKON CUCTEMBI

18. Iopsinok yTpaBJICHUS JIEKTPOIHEPTETUIECKUM PEKUMOM paboThI
MHTEJUICKTYaJIbHOW SHEPTOCUCTEMBI C UCTIOJIb30BAaHUEM PEKMUMHOM aBTOMATHKH

19. Meronuka pacyeTa TOKOBBIX 3aIlUT.

20. IIporpaMMHBIE CpeACTBa IS pELICHUS 3a1a4 YIIPABIICHUS JIEKTPOIHEPIeTUYECKUM
PEKUMOM HHTEIUIEKTYaJIbHOU YJHEPrOCUCTEMBI.

Kpurepuu onenku
U IIKasa
OLICHUBAHUS

B Oanmax

[Tpu BhICTaBICHMM OAJIJIOB 32 OTBETHI HAa 3aJaHHS B OWJIETE YYUTBHIBAOTCS CIIEAYIOLIUE
KPUTEPUU:

1.Ilpasunvrocms omeemos na meopemuyecKue 3a0aHus.

2.Bnaodenue memooamu u mexHoI02UAMY, 3aNIAHUPOBAHHBIMU 8 paboyell npocpamme

OUCYUNTUHDL.

3.Bnadenue cneyuanbHbiMu mepMuHamu U UCNOIb308AHUE UX NPU OmEeme.

4.Jlocuunocmo u nociedosamenbHOCMb OMEEMa 6 peulaemom Kelice.

5 /lemoncmpayus  cnocobHocmu  yyacmeosamv 6 pazpabomke  0000UjeHHbIX

8apuanmos peuierus npooiem
Om 35 0o 40 6annoe oyenusaemcs omeem, KOMOPbIL NOKA3bIGAEM NPOUHble 3HAHUL
OCHOBHBIX NPOYECco8 U3yuaemMou HNpeoMemHOU obaacmu, Oomaudaemcs 2ayOuHou u
NOJIHOMOU PACKPLIMUSL MeMbl;, 61A0eHUe MePMUHOIOUYEeCKUM annapamom, YMmeHue
00BACHAMY CYWHOCMb, AGNEHUL, NPOYeccos, cobbimuil, delams 6616006l U 000OWEHUS,
0asams apeyMeHmMupoB8anHvle OmMeemovl, NPUBOOUMb Npumepsl, C80000HOe 6ladeHue
MOHOI02UYECKOU peublo, T02UYHOCMb U NOCIe008AMENTbHOCIb OMEemd.
Om 30 0o 34 bannos oyenugaemcs omseem, 0OHAPYHCUBAIOUUL NPOYHBLE 3HAHUSL OCHOBHBIX
npoyecco8 usyuaemol npeoMemHol odracmu, omiuyaemcs 2ayouHou u NOJHOMOU
packpolmus membl;, 61a0eHUe MEPMUHONOSUYECKUM ANnnapamom, yMeHue OOBACHAMDb
CYWHOCMD, ABNIEHUL, Npoyeccos, coobimull, Oelamsb 6bl800bl U 0000weHUs, 0agams
aApeyMeHmupoB8anHvle — Omeemvl,  NPUBOOUMb  NpuUMepsl,  C80000HOe  GlAdeHUe
MOHONO2UYECKOU peublo, J02UYHOCMb U  nociedogamenvhocms omeema. QOHako
0onyckaemcs 00Ha — 08e HeMOYHOCMU 8 Omeeme.
Om 25 0o 30 6annos oyenusaemcs omeem, cUOEmMenbCmayowull, 8 OCHOBHOM, O 3HAHUU
npoyeccos u3yuaemo npeoMemHnou 001acmu, OMAULAIOUWULLCS HeOOCMAMOYHOU 271y OUHOU
U NOTHOMOU PACKpLIMUs MeMbl, 3HAHUEM OCHOBHbIX GONPOCO8 Mmeopuu, Cc1adoo
ChOPMUPOBAHHBIMU HABLIKAMU AHAIU3A ABTIEHUL, NPOYECCO8, HeOOCTNAMOYHbIM YMEHUEM
0asamsv  apeyMeHmuposanHvle OmMEemsvl U NPUBOOUMb NPUMEPbl, HeOOCMAMmMOYHO
CB000OHBIM 61A0EHUEM MOHOJIO2UYECKOLL PeUblo, I02UYHOCTBIO U NOCIe008AMENbHOCMbIO
omeema. /[onyckaemcs HecKOIbKO OuUubOK 8 COOepHCanHuu omseema.
MaxkcumajibHOe KOJIU4eCTBO 0AJJI0B 32 3K3aMeH - 40




JIucr perucrpanuu u3MeHeHH

JlononHeHuss U U3MEHEHHs B padodeil mporpamMme IUCUUIUIMHBI Ha 20 /120
y4eOHBIN TOJ
B nporpammy BHOCATCS CHEAYIONIUE U3MEHEHHUS:
1.
2.
3.
Vkazviearomces Homepa cmparnuy, Ha KOmopblx
BHECEHbl USMEHEHUA,
u Kpamko oaemcs xapakmepucmuka S5mux
U3MeHeHU
[Iporpamma omoOpeHa Ha 3acemaHuu kKadeapbl —pa3paboTuMka «  » 20 r.,

poTOoKOJI No

3aB. kadeapoit ['y6aes J[.D.

[Iporpamma o100peHa METOAUYECKUM COBETOM MHCTUTYTA

«_» 20 T., TPOTOKOI Ne
3am. qupekropa no Y MP / P.B. AxmetoBa /
Iloonuce, dama
CornacoBaHo:

PykoBogutens OITOII / ¥O.H. 3anapunnas /
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