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PabGouass mporpamma nucuuIuiMHbel pazpadorana B cootBercTBuu ¢ OI'OC BO 1o
HamnpaBiieHUt0 noarotoBku 13.04.02 DnekTposHepreTvka W SIEKTPOTEXHUKA (YpOBEHB
Maructpatypsl) (mpukaz Muno6puayku Poccun ot 28.02.2018 r. Ne 147)

[Iporpammy paspadotradi:

JOLIEHT, K.T.H. Mycradun P.I.

Pabouas mporpamma paccMoTpeHa M 0J00peHa Ha 3acedaHuu Kadeapbl-pazpadoTdyuka
Peneiinas 3amura u apTomaTtuka, npotokon 8 ot 28.10.2020 r. 3aBeayromuit kapeapoi [1.O.
['yGaes.

[Iporpamma paccmoTpeHa u ofoOpeHa Ha 3acefJaHuU BbITyCKarolel Kadeapsl
Onextpuyeckue ctanuuu um B.K. [lIubanoBa, npotokon 27 ot 27.10.2020 r. 3aBexyromuid
kadenpoit C.M. Maprynuc.

[Iporpamma omoOpeHa Ha  3aceJaHMM  METOAMYECKOr0  COBETa  HMHCTHUTYTa
DIIEKTPOIHEPIETUKHU U JJIEKTPOHUKH, TPOTOKOI Ne 3 ot 28.10.2020.

3am. gupekropa 2D Axwmertona P.B.

[Iporpamma mnpuHSATa pEIIEHUEM YYEHOTO COBETa HMHCTUTYTa OJIEKTPOSHEPreTUKU U
3eKTPOHUKHU TPOoTOKOI Ne 4 ot 28.10.2020.



1. Heanb, 3a1a4n U IVIAHUPYEMBbIE Pe3yJIbTATHI 00yUEeHUS MO AUCIHUILINHE

Kypc nmaer cryaeHTaMm 3HaHMS 1O TPUMEHEHHIO JTUCIIETYEPCKOTO yIpaBieHus U coopa
nanubix SCADA, cuctembl ynpasieHus: suepronorpediaenuem (EMS), cucteMsl ynpaBieHus
pactipenenutenbHbiMu cetamu (DMS), cuctemsl yripaBienus otkiatoueHusiMu (OMS).

[To3znakoMutcst ¢ OcCHOBHbIMU TmpuHUUNamMu padbotel SCADA-cHUCTEMBI, CHUCTEMBI
yopasienust sHepronotpedienueM (EMS), cuctembl ymnpaBieHHs pacupeneauTelbHbIMU
cetamu (DMS), cucremsl ynpapneHusi otkiatoueHussMu (OMS), monenupoBaHus padOTHI
sHeprocuctemsl B nporpamMmmax ETAP, EnergyCS, Matlab/Simulink.

Komnereniuu,

dbopmupyembie 'y oOydarommxcs,

3aIlJIAaHUPOBAHHBIC PC3YJIbTATHI

0o0y4eHUs MO JUCHUILIMHE, COOTHECEHHBIE C UHANKATOPaMU JOCTUKEHUS KOMIIETEHIIHI:

Kox u HaumenoBanue
KOMIIETEHIINU

Kox u HaumenoBaunie
WHJUKATOpa JOCTUKEHUS
KOMIIETEHIINHN

3armmaHupOBaHHBIC PE3yIbTAThl 00YICHUS
M0 IUCLMIUIUHE (3HATh, YMETh, BIAJCTh)

[IK-1 I'oTOB K BeneHuto
3aJ1aHOTO
3JIEKTPOIHEPrETUIECKOTO
peXUMa UHTEJUIEKTYAJIbHOU
YHEPrOCUCTEMBI

ITIK-1.1 OnenuBaer
KOH(UTYpaIHIO U PEXKUM
paboThI MHTEIIEKTYIbHOM
SHEPreTUYECKON CUCTEMBI

3nams.

[Topsimox ympaBieHUS peXUMaMu  pabOTHI
MHTEJUIEKTYaJIbHON S3HEPrOCUCTEMBI

Ymems:

IIporao3zuposats AIIEKTPOIHEPTETUUECKUI
PEXUM  DHEPrOCUCTEMBl IIPU  WU3MEHECHUHU
TEXHOJIOTHYECKOTO  peXuMa  paboTel |
JKCILTyaTallMOHHOIO COCTOSIHUSL JMHUM
3JIEKTpOIepeaayu, 000pYyJ0BaHUS U YCTPOUCTB
IIpuHUMAaTh pemeHue o BbIJa4e AUCIIETYEPCKUX

KOMaH/{ (pazperieHuii) B YCIOBUSX
OTrPaHUYEHHOTO BPEMEHU
IIpumensTH IIPOrpaMMHBIE CpEJICTBa,

OGCCHG‘H/IBHIOH_II/IC pCIICHUC 3a/1a4 OIICPATUBHO-
AUCTICTYCPCKOIr'0 YIIPABJICHUSA

Bnaoemw.

[IporpaMMHBIMH CpeACTBAMH JUISL PEIICHUS
3a/lad  YIPaBJICHUS DJICKTPOIHEPTETHUECKUM
PEKUMOM HHTEIUIEKTYaIbHON Y HEPTrOCUCTEMBI




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

[IK-1.2 Onpenensier
HEOOXOIMMBII 00beM U
3P PEKTUBHOCTD YIPABIISIOIINX
BO3JICMCTBUM Ha DJIEKTPUUYECKYIO
9acTh UHTEJUIEKTYaIbHON
YHEPTOCUCTEMBI

Buame:

WNHCTpYKTUBHBIE NTOKYMEHTBI, OIpPEIesSIoIIie
TOPSIOK OCYIIECTBIICHUS OTepaTHBHO-
TUCTIETYEPCKOTO yIpaBIeHUS B
ANEKTPOIHEPTECTUKE.

[TpaBuiia OTIePaTUBHO-TUCTIETYEPCKOTO
yIpPaBICHUS B JIEKTPOIHEPTETHKE.

[Topsimox  ympaBieHUsT peXUMaMU  PaOOTHI
YHEPTOCUCTEMBI.

Cocras ABTOMATH3UPOBAHHOM CHCTEMBI
JUCTIETYEPCKOTO YIIPABICHHUS.
OyHKIMOHAIBHBIE  BO3MOXXHOCTH  CPEJIICTB

JUCIIETYEPCKOTO u TEXHOJIOTHYECKOTO
yIpPaBJICHHUS.

[IpaBuna perynupoBaHus 4aCTOThI U IEPETOKOB
aKTUBHOM MOIITHOCTHU B Ennnoin
3HEpPreTUyYecKoi cucreme Poccun

Ymemn:

Bectu OonepaTUBHBIE IIEPErOBOPHI C

JMCTIETYEPCKUM M OTIEPATUBHBIM I1EPCOHATIOM.
OnenuBath 3((HEKTUBHOCTh  YIPABISIONIUX
BO3JICUCTBUN IIPU IPEIOTBPALICHUN PA3BUTHUS
HapyIICHUS HOPMAaJIbHOTO pexxuma
AJIEKTPUYECKON YACTHU SHEPTOCUCTEMBI.
PykoBoAMTh  NpEAOTBpAICHUEM  Pa3BUTHS
HapyIICHUS HOPMAaJIbHOTO pexxuma
AJIEKTPUYECKON YACTHU SHEPTOCUCTEMBI.
Hcnonp30BaTh cpencTBa JUCIETYEPCKOTO |
TEXHOJIOTUYECKOTO yTPaBJICHUS

OnenuBath 3((HEKTUBHOCTh  YHPABISIONIUX
BO3JICUCTBUI npu U3MEHEHUU
HKCIUTYyaTalHOHHOTO COCTOSIHUS WIn
TEXHOJIOTUYECKOTO pPEXUMa paboThl JHHUN
aJIeKTponepeaay, 000py10BaHus, YCTPOICTB

Bnaoemw.
IIK-1.3 O60ocHOBBIBaeT Buame:
HMHTETPALMIO TEXHOJIOTHUIA MeTtoapl OLICHKH COCTOSTHUS
npeoOpazoBaHus 3JIEKTPOIHEPrETUYECKOTO pexuma
AIEKTPOIHEPIUU B HMHTEIJUICKTYaJIbHON SJHEPIreTUYECKON CUCTEMBI
MHTEJUIEKTYAJIBHYIO Ymems:
DHEPrOCUCTEMY IIporao3zupoBats JIIEKTPOIHEPIeTUUECKU I

PEKHUM MHTEIUIEKTYaIbHON YHEPTOCUCTEMBI ITPH
UHTETPAIlMM  TEXHOJIOTUW  MPeoOpa3oBaHHUS
ANEKTPOIHEPTHH

Bnaoemw.

Metogamu aHanu3a WHOOPMAIMUA O PEXKUME
WMHTEIJICKTyallbHOM ~ DHEPrOCHCTEMBI  TIPH
UHTETPAIlMM  TEXHOJIOTUW  MPeoOpa3oBaHHUS
ANEKTPOIHEPTHH




[IK-1 I'oTOB K BeneHuto I1K-1.4 Ananusupyer
3a1aHHOTO (YHKIIMOHMPOBAHUE CUCTEM
3JIEKTPO3HEPTETUYECKOTO pEeNENHON 3aIUThI U
peXUMa UHTEJUIEKTYAJIbHOM | aBBTOMAaTUKU UHTEIIEKTYaIbHbIX
YHEPrOCUCTEMBI JHEPIreTUYECKUX CUCTEM

Buame:

[Topsimok ynpaBieHHs dJIEKTPOIHEPTETUUECKUM
peKUMOM paboThI HMHTEIJUIEKTYaJIbHON
SHEPrOCUCTEMBI C UCIIOJIb30BAHUEM PEKUMHOU
aBTOMAaTHKH

Ymemn:

IIporao3uposatsb AJIEKTPOIHEPTETUUECKUI
PEKUM UHTEIUIEKTYAJIbBHOW SHEPTOCUCTEMBI IIPU
M3MEHEHUHU TEXHOJIOTHYECKOT0 PEXKUMA PAOOTHI
U OKCIUTyaTalMOHHOI'O  COCTOSIHUSL — JIMHUMN
ANEeKTponepeaadn, 000pyI0BaHHS U yCTPOMCTB
Bnaoemw.

Metoauko# pacuera TOKOBBIX 3aLUT

2. Mecro nucuumiannsl B cTpykrype OIIOII

Hucuunnuaa CucTeMa yIpaBl€HUS B JIIEKTPOIHEPTETHKE OTHOCHUTCS K 4YacTH,
dhopmupyemoil yuacTHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUN yUeOHOTO IJIaHa MO0 HAMPABJICHUIO
noarotoBku 13.04.02 DiekTposHEpPreTUKa U SIIEKTPOTEXHUKA.

Kon [IpeamecTByromnye TUCUUILIAHBI (MOIYJIN), [Tocnenyromye UCHUTUIMHBL (MOAYIIH),
KOMIIETEHIUU npaktuxu, HUP, np. npaktuku, HUP, np.
[ToarotroBka K Mpoleaype 3alUThl U 3alIUTa
VK3 KBaJTM(UKAITMOHHON pabOTHI
[IpousBoacTBEHHAA MpaKTUKA
(PKCILTyaTaIllMOHHAs )
VK2 [ToaroTroBka K Mpoleaype 3allUThl U 3aIIUTa
KBaTU(PUKAIMOHHON PAOOThI
VK-1 [ToarotroBka K Mpoleaype 3allUThl U 3aIIUTa
KBATU(PUKAIIMOHHON PAOOThI
VK-4 [ToaroTroBka K Mpoleaype 3allUThl U 3alIUTa
KBaTU(PUKAIMOHHON PAOOThI
OITK-2 [ToarotroBka K Mpoleaype 3allUThl U 3aIIUTa
KBATU(PUKAIIMOHHON PAOOThI
OITK-1 [ToaroTroBka K Mmpoleaype 3allUThl W 3alIUTa
KBaTU(PUKAIMOHHON PAOOThI
VK-5 [ToarotroBka K mMpoleaype 3allUThl U 3alIUTa
KBaTU(PUKAIMOHHON PAOOThI
[IpousBoacTBEeHHAA MPaKTUKA
VK-6 (mpenaurioMHast)
[ToarotroBka K mMpoleaype 3allUThl U 3alIUTa
KBaTU(HUKAIIMOHHON PabOTEI
VK-2 DHepreTudeckas MoJIMTHKA
YK-4 OHepreTudeckas MOJIUTHKA
YK-3 OHepreTudeckas MOJIUTHKA
VK-1 MatemaTtrueckrue MeTO Ikl MOJISTTHPOBAHUS 1
MIPOTHO3UPOBAHMS




[IpouzBoacTBEHHAs PaKTHKA (TIPEITUTIIIOMHAs)
[logroroBka K mpoueAype 3allMThl M 3aluTa
KBaJTM(UKAITMOHHON pabOTHI

[Ipou3BoaCTBEHHAS MPAKTHKA (IKCILTYyaTallMOHHAS )

I1K-2

[Ipou3BoacTBEeHHAs MpaKTHKA (TIPEITUTIIIOMHAs)
[logroroBka K mpoueAype 3allMThl U 3alIuTa
K1 KBaJTM(UKAITMOHHON pabOTHI

[udpoBble  TEXHOMOTMHM AN 3AIIUTHI u
KOMMYHHKAITUN

[Ipou3BoacTBEHHAS MPAKTHKA (IKCILTyaTallMOHHAS )

IK-1 AHanu3 PHEPreTUUECKUX CUCTEM

MK-2 OKOHOMUKA HHTCJUICKTYaJIbHBIX
QJICKTPOSHCPICTHUYCCKHUX CUCTEM

JI1st OCBOEHUS TUCHUILIMHBI 00YYaOIUKACS TOJIKEH:

3HaThb OCHOBHBIE MPHUHIMUIBI padOThl AUCHETYEPCKOrO0 M TEXHOJOTMYECKOTr0 KOHTPOJIS
sueprocuctemsl (TCATY),

YMeTh: IPUMEHATH METOBI IPOBEACHHUS ONIEPATUBHBIX IIEPEKIIOYEHUN B JHEPTOCUCTEME,

Brnaners: nOHATHAMYU yCTOMYMBOCTH B SHEPIOCUCTEME.

3. CTpyKTypa H coaepkaHue JUCUMUILINHBI

3.1. CTpyKTypa A¥CHUILIHHBI

OO6mast TpyJ0EMKOCTh JUCHUIUIUHBI cocTaBisieT 3 3aueTHbIx(bie) equnull(sl) (3E), Bcero
108 wacoB, w3 KOTOpPHIX 29 YacoB COCTaBJISIET KOHTaKTHas paboTa oOydaromerocsi ¢
npenojaBaresnieM (3aHATUSA JIEKIMOHHOTO Tuma 16 dyac., 3aHSITHUS CEMUHAPCKOTO THUIMA
(mpakTUuecKue, CEMUHAPCKUE 3aHATHS, JIabopaTopHble padOThl U T.N.) § Yac., TPYNHIOBBIE U
WHJUBUyaJIbHbIE KOHCYJIbTAMK 2 yac., npueM 3k3aMeHa (KIIA), 3auera ¢ ouenkoii - 1 gac.,
caMocTosiTenbHast pabota oOyyaroiierocsi 44 yac, KOHTPOJb camocTosITeNbHOI padoTsl (KCP) -
2 yac. [IpakTuyeckass mOArOTOBKAa MO BUAY NMPO(ECCHOHAIBHON NESITEIHLHOCTH COCTaBIsET 8§
4acoB.

Bcero| Cemectp

Bun yueOHoOM paboThl
1y p 4acoB

3
OBIAA TPYAOEMKOCTD JUCHUIIJIMHBI | 108 108
KOHTAKTHAA PABOTA OBYYAIOUIEI'OCA

C ITPETIOAABATEJIEM, 29 29
B TOM YHCJIE:

Jlexnmonnplie 3ausaTus (JIek) 16 16
JlaGopatopusbie 3ansaTus (J1ad) 8 8

Kontpomns camocrosiTenbHO# paboThl 1 HHAs
KoHTakTHas padora (KCP)*

Koncynpranuu (Konc) 2 2




KonrakTtHbie yackl Bo Bpemst arrectanuu (KITA) 1 1
CAMOCTOATEJIBHAA PABOTA 44 44
OBYYAIOILIEI'OCS

[ToaroroBka K MPOMEXKYTOUHOM aTTECTALUH B 35 35
dhopme:

®OPMA IMPOMEXVTOUYHOUATTECTALIMU Ok Ok

3.2. Conep:kaHue QMCHUIIMHBI, CTPYKTYPHPOBAHHOE I10 pa3

aeJiaM M BHAaM 3aHATHH

Pacnpenesienne Tpya0eMKOCTH = ®
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Brawuasg CPC ) = S 3
13 = = = = 3
sl&], e § 3 2 =3
=8 |g S 3 & LS
~ E qt:)( 8—4 § < E [=2] = ; g e
2 e 2 2 2| 5 = 2 = = = =
= = sl Bl H| B 5 S = N
) s| o S = =3 3) S Qg
el S celgel g ol | = 2 = o & = 2 9
= | = 5 Elelg|ls| = § < = ) & = = = ~p
Paznensr g\ E o | &|ElS|&|S] £ >, B = S 2 2 = 3
JUCLUTUIMHBI = | = T2l elelglelZ|O)]e o 52 = g = Sz
ol gc|lE ol 3lB|l&lR][S] 3| E == = 2 2 2 s
CldE|Z&lEle|s|S|lE|El o = S = g o 3
SElEglglelglg| | 2=l 2E| 5| S : | g1
R IR s E s = 2 g
IR E R R z 3 ) . 3
T S o|S| E|I& S| = o = 2 —- S ;
=N - < = M = =
s T OlS|S|S|E|E| & — S = = o
<) < Slalsl|d||a = 2 o d
™M =8| &R = ) g
< =~ S S e <
< E = e E
O |
Paznen 1. lucneruepckoe ynpasienue u coop qanubix SCADA-cuctemsl
1.4,
1 OCHOBHBIE MK-1.2 - | JILS,
H' —— 31, IIK- | JI1.7, NMucbmeHHas 1
aGomss SCADA| 3 | 4 1 151.2-v1, [ 21, [P0 |oa6ors
EHCTGMH MK-1.2-| 122,
B1 J2.3,
J12.5
Paznen 2. Cucremsl ynpasienus suepronorpedaeaneM (EMS)
2. [IpuHDHAIIBL K-1.1
MOJETUPOBAHHUS 3] HK JI1.3, AMcbMENHaR
JHEPIrOCUCTEMBI B oy | 116
p 3| 4 4| |11 19| 1.1-v1, |foRIaR ] bora |2
YCTaHOBUBILIEMCS K-1.1 - 2.4,
u MEPEXOHOM B 1' JI2.1
pexUMax
Pasnen 3. Cuctemsl ynpaBiaeHus pacupeaenureabHbiMu ceTsamu (DMS)
3. OcHoBHbIE 1.1
TIPUHIUIIBI IIK-1.3 - H1.2’
paboOThl CHUCTEMBI 31, IIK- S NMucbmeHHas
JI1.3, |Ooknag 12
yIpaBICHUS 31 4 11 151 1.3-V1, .6 paboTa
pacupeneIuTenbH IIK-1.3 - H2‘7’
BIMU CETAMU Bl H2. 4’
(DMS). )

Pa3nen 4. Cuctemsl ynpasienust oTkiarodeHussMu (OMS)




4. [IpuHDHATIBL
paboOThl CHUCTEMBI
yTpaBJICHUS
OTKJIIOUECHUSMHU

(OMS)

IIK-1.4 -
31, IIK-
1.4-V1,
I1IK-1.4 -
B1

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

Joknag
paboTa

MucbmeHHasn

Paznen 5. MogenupoBanus pabotel sHeprocuctemMsl B iporpammax ETAP, EnergyCS, Matlab/Simulink

S. ITpuHIUIIBL
MOJIETTUPOBaHUS
SHEPrOCUCTEMBI B
YCTaHOBUBIIEMCS
u NEPEXOTHOM
pexUMax

17

K-
1.1-
31,
K-
1.1-
Vi,
K-
1.1-
B1,
K-
1.2 -
31,
K-
1.2 -
Vi,
K-
1.2 -
B1,
K-
13-
31,
K-
13-
Vi,
K-
13-
B1,
K-
1.4 -
31,
K-
1.4 -
Vi,
K-
1.4 -
B1

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

Hdoknag|MucbmeHHan paboTa

12

UTOro

16

s | 44

35

108

60

3.3. TemaTuueckui mjiaH JICKIITMOHHBIX 3aHATHH

Howmep pasgena
JUCLUIINHBI

TeMBI TEeKIIMOHHBIX 3aHSITUU

TpynoemMKoCTs, 4ac.




OcuoBuble npuHIHINGI padoTel SCADA-cucteMsl
Bri6Oop HEOOXOAMMBIX HW3MEPSEMBIX CHTHAJIOB JUIS
SCADA-cucTeMbl poCcTOi MOJACTaHIIUN

: Meroavka OIEPATUBHBIX IEPEKIIOYEHUNH B IPOCTOU 4
MO/ICTaHIIUU
[IpyHUMIBI ~ MOJENMPOBAHMSI ~ SHEPrOCUCTEMBI B
YCTaHOBUBILIEMCS U IEPEXOAHOM pEKUMAX
Pacuer »sneMEHTApHBIX CXEM B YCTAHOBHUBIIEMCS H
2 TIEpPEXOHOM PEXMMAX 4
MeTtoauka cocTaBIEHHSI IPOCTBIX CXEM B KOMIIBIOTEPHBIX
nporpammax EnergyCS, Matlab/Simulink
OCHOBHBIE TNPUHIMIIEI PAOOTHI CUCTEMBI YIPaBICHUS
pacnpenenurenbHbiMu ceTsimu (DMS).
Pacuer npenenpHbIX MOTOKOB MOIIHOCTH 10 JIMHUAM
3 ANEKTPONEPEIaAUH. 4
MeTopl perynupoBaHysi IOTOKOB MOIIHOCTH 10 JIMHUAM
ANEKTPONEPEIaUH.
[Tpuniunsl  pabOThl CUCTEMBI YNpPaBJIEHUS OTKIIOYCHUSIMHU
4 (OMS) )
CornacoBbIBaHHE€ OCHOBHBIX 3alUT IPOCTOM MOACTAHIINH.
MeTonuka nacueTa TOKAREIX RATITAT
[IpyHIMIIBI MOJIETMPOBAHUS YHEPIOCUCTEMBI B YCTAHOBUBILIEMCS
U TIEPEXOJHOM PEXKHUMAX.
Pacuer aneMeHTapHBIX CXE€M B yCTAHOBUBILIEMCS M NEPEXOIHOM
5 peXUMAaX. 2
MeTtoauka COCTaBIEHHMS HPOCTBIX CXEM B KOMIIBIOTEPHBIX
nporpammax EnergyCS, Matlab/Simulink
Bcero 16

3.4. TemaTu4eCKM IUVIAH NPAKTUYECKUX 3aHATHHI

JlanHbIi BUJT pabOTHI HE MPEYCMOTPEH YU€OHBIM MJIAHOM

3.5. TemaTu4yeckuii 11aH Ja0OPATOPHBIX padoT

Howmep pasznena
JUCLUTUINHBI

Tembl m1abopaTOpHBIX paboT

TpynoemMKocCTs, yac.

1

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

4

[TpuHIUIIBI MOJETUPOBAHHSI SHEPIOCUCTEMBI B YCTAHOBUBILIEMCS
U TIEPEXOTHOM PEKUMAX.

Pacuer sneMeHTapHBIX CXEM B YCTAHOBHUBILEMCS M MEPEXOIHOM
peKUMax.

MeTtoarKa COCTaBICHHMS TMPOCTBIX CXE€M B KOMIBIOTEPHBIX
nporpammax EnergyCS, Matlab/Simulink

Bcero

3.6. CamocTosiTe/ibHAs padoTa CTyAeHTA




Howmep pa3znena

Bug CP .
JMCLIAILTUHBI A CPC Conepsxanne CPC Tpynoemkocts, 4ac
OcuoBuble npuHIHILI padoTel SCADA-
CHUCTEMBI
WuauBuayanbHas Br160p HEOOXOAMMBIX U3MEPSIEMBIX

pabota oOyuarorerocs

curnanoB 1t SCADA-cuctembl
MIPOCTOM MOJACTaHIUU
Meroavka onepaTuBHBIX

11




[IpuHIHUIIBI MOETUPOBAHUS YIHEPTOCUCTEMBI
B YCTaHOBUBIIEMCS U NIEPEXOAHOM PEXKUMAX
Paccuer anemMeHTapHBIX CXEM B
o) NupuBunyanbHas YCTaHOBHMBIIEMCS U IIEPEXOJHOM pEKUMaxX 11
pabora 00y4aromerocs |Meroamka COCTAaBIEHHS POCTHIX CXEM B

KOMIIbIOTEpHBIX Nporpammax EnergyCS,
Matlab/Simulink

OcHOBHbBIE IPUHIMIIBI PA0OTHI CUCTEMBI
YIIPaBJICHUS PACIPEICIUTEILHBIMYA CETIMU

(DMS).
3 NunusunyanbHas Paccuer npeaenbHbIX MOTOKOB MOITHOCTH IO 11
pabora 00y4aroLerocs JIMHUSIM DJIEKTPOIIEpEIayu.

MCTOI[IJI peryjimpoBaHust IOTOKOB MOIITHOCTHU
110 JIMHUAM 3JICKTPOIICpCaAaYn

[TpuHIHTIEL pAOOTHI CHCTEMBI YIIPABJICHHSI
otkioueHussMu (OMS)

4 NunuBunyanbHas CoracoBbIBaHHE OCHOBHBIX 3aIUT MPOCTOU 5

pabota o0yuaromierocs T10ICTAHIIHIL.

MGTOI[I/IKEI pacucTa TOKOBLIX 3alIUT

[IpuHIMIBI MOAETUPOBAHMS SHEPTOCUCTEMBI
B YCTAHOBUBILIEMCS U MIEPEXOTHOM PEKUMAX.
Paccuer anemeHTapHBIX CXEM B
5 WumBunyanbHas YCTaHOBUBILEMCS U IIEPEXOJHOM PEKUMAX. 6
pabota oOy4aromerocs Mertouka COCTaBICHUS ITPOCTHIX CXEM B

KOMIIBIOTEpHBIX Nporpammax EnergyCS,
Matlab/Simulink

Bcero 44

4. O0pa3oBare/ibHbIE TEXHOJOT U

[Tpu mpoBeaeHNN y4eOHBIX 3aHATHI MCHONB3YIOTCS TPAAUIIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTHH (JICKIIMH B COYETAHUH C MPAKTUICCKUMHU 3aHATHSIMH U CAMOCTOSTETbHOE U3yUEHNE
ONpeNeNEHHBIX Pa3/iesioB) U COBPEMEHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH, HAIIPABJIECHHbIE HA
oOecrieyeHue pa3BUTHUS Yy OOyYarOUIMXCsl HABBIKOB KOMAaHJHON palOOThl, MEXIMYHOCTHOM
KOMMYHUKAIMHN, TPUHITHS PEIICHUHA, JTUIACPCKUX KadeCTB: WHTEPAKTUBHBIC JICKIIHH,
IpYyNIOBbIE TUCKYCCUH, MPOOIEMHOE 00yUeHNe, aHATTN3 CUTYalluii 1 IMUTAIIMOHHBIX MOJIENIEH,
paboTa B KOMaHJle, KOHTEKCTHOE O0yueHHe, OOydeHHEe Ha OCHOBE ONbITa, OIepeKaronias
caMocCToATeNbHas paboTa, MpEenojaBaHUE UCLUUILUIMHBI Ha OCHOBE pPE3YJbTATOB HAYYHBIX
UCCJIEIOBAHUI C YYETOM PETMOHAIBHBIX OCOOEHHOCTEW MpOPecCHOHANbHOU NEATEIbHOCTH
BBIITYCKHUKOB U NOTpeOHOCTEN paboToaaTenei.

1 Ha nekmusx:

- MpoOJIEMHOE U3JI0)KEHUE MaTepHuaa;

— KOMIIBIOTEpPHBIE MPE3EHTAUUU JIEKIMOHHOIO MaTepuasoB BHAE (POTO H
BUJIEOMATEPHUAIIOB;

JlekIIMOHHBIEC 3aHATUS B AKTUBHOM (AMAIOTOBON) U MHTEPAKTUBHON (JOpME COCTABIISAIOT
35% ot Bcero o0bemMa ay JUTOPHBIX 3aHATUH.

2. Ha mpakTuueckux 3aHsITHSIX:

- pelieHue 3aa4 1 KeHCOB 10 pa3jiesaM Kypca;

- pa300p KOHKPETHBIX MPOU3BOJICTBEHHBIX CUTYallUH .



3.Acnonp3ytoTcss MaTepualbl

AUCTAHOMOHHOTO KYypCa

"CoBpeMEeHHBIC CIIOCOOBI

MIPOU3BOJICTBA 3JIEKTpodHeprun" Ha obpazoBarenbHOM miomaake LMSMOODLE. Ccpuika Ha

Kypc

B

Moodle

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

o0Opa3oBaTenbHbIE PECYPCHI
OnekrponHoro yauepcutera KI'DY, URL: http://e.kgeu.ru/.

(30P),

5. OunenuBaHue pe3yjbTATOB 00y4YeHUs

u QJICKTPOHHBIC

pPasMCIICHHBIC B JIMYHBIX KaOMHeTax CTYACHTOB

OueHnBaHUE pPE3YyJbTaTOB OOYyYEHHUS IO JUCHUIUIMHE OCYLIECTBISETCS B paMKax
TEKYIIIET0 KOHTPOJIS yCIIEBAEMOCTH, MPOBOAMMOTO 0 OayuibHO-peiTrHroBoi cucteme (bPC), u
MPOMEXKYTOUHOMU aTTecTalnu B (popMe sK3aMeHa.

O000111eHHBIE

KpUTEpUH U  IIKaja

OLICHUBAaHUA

YPOBHS

copMUPOBAHHOCTH

KOMIICTCHIIN U (I/IHI[I/IKaTOpa JOCTHXKCHUA KOMHCTGHHI/II/I) IO UTOraM OCBOCHHUA JUCHMUIIINHBI:

[Tnanu- O060011eHHbIE KPUTEPUH U IIIKaJIa OLICHUBAHUS PE3yJIbTaTOB O0YUYECHHUS
PyEMBIC HEY/IOBJIET- YJIOBJIET-
pe3yIb- XOPOIIO OTJIMYHO
BOPUTEIIEHO BOPUTEIBHO
TaThI
0Gyuenust HE 3a4TEHO 3a4YTEHO
BEHb HaHUM B BEHb HaHUM B
. MuHuManbHO Ypose 3 Ypose 3
YpoBeHb 3HAHWI HUKE . o0Beme, o0Beme,
[TomHOTa |MUHUMAIBHBIX FOMYCTHMBIH — yPOBCHD
. TBETCTB M TBETCTB M
. . sHaHMH, nMeeT Mecro| OO PETCTBYIONE COOTBCICTBYIOME
3HaHUHl |TpeOoBaHMU,  HMEIOT nporpamme, UMeeT|Iporpamme
MHOT0 HETpyOBIX
MECTO IpyOble OIIOKU OIGOK MECTO HECKOJIbKO|TTOATOTOBKH, oe3
HErpyObIX OMNOOK oIO0K
IIponemMoHCTpUPOBaHBI
IIponemoncTpupoBans! ([IponeMoHCTpUpPOBaHBI
BCE OCHOBHBIC YMEHUS,
[Tpu peILIeHIH |OCHOBHBIE YMEHHS,|BCE OCHOBHBIC YMEHHS,
peleHbl BCE OCHOBHBIC
CTaHJAPTHBIX 3a/1a4 He|peIICHBI TUIIOBbIE|peIIeHbl BCE OCHOBHBIC
3aJjaud C OT/AEIbHBIMH
Hanuuue [mponeMoHCTpUpOBaHbI (3a7aud ¢ HErpyObIMHU|33aud C HErpyObIMH HECYIECTBEHHIM
YMEHUH |OCHOBHBIC YMEHUSs, |OIuOKaMH, oIMOKaMH, BBITIOJIHEHBI He;[}(])quaMH
UMEIOT MECTO TpyObl€|BBINOIHEHBI Bce|BCe 3aJaHMsl B IOJIHOM ’
BBITTOJIHEHBI BCE
OITMOKHU 3amaHusi, HO He B|oObeMe, HO HEKOTOpBIC
3aJjaHusg B TIOJIHOM
IIOJIHOM 00beMe C HeJloYeTaMu
o0beme
IIpn pemenuu(Mmeercs
. [TponemoncTpupoBansl |I[IpogeMOHCTPUpPOBaHbI
Hanuune |cranmapTHBIX 3a7ad HEe|MUHUMAaJbHBIH  HaOoOp
0a30Bble HABBIKM MPU|HABBIKM TPH PEIICHUU
HaBBIKOB |TPOJIEMOHCTPUPOBAHBI |HABBIKOB JJISI PELICHHS
pelIeHNH CTaHJApTHBIX|HECTAaHIAPTHBIX —3ajad
(BnaneHue [6a3oBbIe HaBBIKY, [CTAHIAPTHBIX 3a7ad C
3aJjad  C HEKOTOpbIMH|Oe3 OLIMOO0K u
OIBITOM) |UMEIOT MECTO TIpyOble|HEKOTOPHIMHU
He/04eTaMH HE/I0YETOB
omnOKH HEeZ0YeTaMH
¥ B .
g 2 ¢ |Komnerenuus B nonsoit|ChopmupoanHocts  (CHOpMUPOBAHHOCTD CdhopMupoBaHHOCTD
S § = |mepe He KOMIIETEHINH KOMIICTEHIIMH B IIEJIOM |KOMIIETCHLIUT



https://lms.kgeu.ru/course/view.php?id=3941

COOTBETCTBYET
MUHHMAaJIbHBIM
o~ MOJTHOCTBIO
8= TpeOOBaHUSAM. COOTBETCTBYET
o' E " . 6 COOTBETCTBYET
< £ H copmupoBaHa. MEIOIIUXCSL  3HAHUH,|TpEOOBaAHHSIM. TpeGoBaHmM
E . . . .
9 £ @2 |dmerommuxcs 3HaHWM,|yMeHWM, HaBbikoB B|MMerommxcs  3HaHwmi, (O ——
o] 9] o
£ I B |yMeHHii,HABBIKOB LIEJIOM JJOCTAaTOYHO JIs|yMEHU,HABBIKOB u - ’
5= = YMEHUH, HaBBIKOB H
® — O |HEZOCTaTOYHO JUIS | peleHust NpPaKTU-|MOTHUBAllMK B  LIEJIOM .
S = % MOTUBAIlMK B TIOJHOM
& 5 w [pemeHus YECKUX JOCTaTOYHO ISt
SHE= g Mepe JOCTaTOYHO ISk
2 T I |OpaKTHYECKHUX (mpoeccMOHANBHBIX) [pelleHUs CTaHIapTHBIX
see peuieHus CJIOJKHBIX
% |(mpodeccrnoHanbHBIX) [3ama4, HO TpeOyercs|mpakTHyec-Kux
S B = ’ MPAKTUYECKUX
© S § |[3amau JOTIOJIHUTEIbHAS (mpoeccroHaNbHBIX)
S 3 (mpodeccroHaTbHBIX )
2 " MPaKTHKA no(3anau sanay
OOJIBITMHCTBY
NPAaKTUYECKHX 3a/1a4
1
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IIxana OLICHKHN PC3YyJIbTAaTOB O6yquI/I$I 110 ANUCHHUIIJIINHE:
YpoBeHb chopMUpPOBAaHHOCTH KOMIIETEHITUH
= % w K (MHAMKATOpPA JOCTHXKEHUSI KOMIIETEHIIUH )
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=5 |28 53 3annaHnpoBaHHbIe Beicokuii Cpenumuii Hwxe cpemHero Huskuit
g 5 ! § S|pe3ynbTarsl 00y4eHUs
e |lxg 8 OBJIET- HEYJIOBJIET-
= MO N2 OTJINYHO XOpOoLIOo YA YA
BOPUTEIBHO BOPUTEIBHO
32YTECHO HE 324TEHO
3HaTh
YBeperHo, 06e3
HezHauuTenbHbl (C ommOKkaMu
OLINOOK He 3HAeT
MU  OHIMOKaMU [OMHCHIBAET
OIMCHIBAET MOPSI/IOK
OIMCHIBAET MOPSI/IOK
[Topsimok yrpaBiaeHHs |TIOPSI0K yTpaBJICHUS
MOPSI/IOK yTpaBJICHUS
pexxumMamMu  paboThI|ynpaBiIeHUs peXKUMaMH
IK-1 |TIK-1.1 . yTpaBICHUS peXUMaMHU
MHTEJUIEKTYyallbHOW  |peXHMaMu paboThI
peXUMaMHU paboThI
SHEPrOCHCTEMBI paboThI MHTEJUICKTyallb
paboThI UHTEJJIEKTyallb .
MHTEJUICKTyallb . HOM
. MHTEJUICKTyallb |HOU
HOM . SHEPrOCHCTEMBI
HOM YHEPrOCUCTEMBI
SHEPrOCHCTEMBI
HSHEPrOCHCTEMBI
YMmets




IIporao3zuposats

ANIEKTPO3HEPIEeTUYEC
KU pexUM
SHEPrOCUCTEMBI  NpU
U3MEHEHUU
TEXHOJIOTUYECKOT0  [YBepenHo, 0e3 He yMeer
HezHauuTenbHbl |C omubOkamu
pexxuma  paboTel  H[OMMOOK i ommbramilmortosupyer | POrHO3MpOBAT
9KCILUTYyaTallMOHHOIO |[IPOTHO3UPYET P by
. IIPOTHO3UPYET  [3JIEKTPOIHEPIeET
COCTOSIHUSI JMHUH|dIERTPOSHepreT | e cenit pescuy| P EKTPOOHEPTeT
JJIEKTpOIIepeIayu, NYECKUM PEKUM quCKiﬁ S)KHM SHE rocngTeMH MYECKUM DPEXKUM
000pyI0BaHUS 1|9HEPrOCUCTEMBI p p YHEPrOCUCTEMBI
o SHEPrOCUCTEMBI [[IPU HU3MEHEHUU
YCTpPOMCTB npu memenennn| L onormdeck TP H3MEHEHHH
[IpuHuMaTh pelnieHHe|TEXHOIOTHYECK P TEXHOJIOTMYECK
TEXHOJIOTMYECK |0To pexxuma
0 BbI/IaY€|0r0 pexumal exmalnaores 4lore pexxuma
JTUCTIETUYEPCKUX paboThI H| Goth p I; CIUIVaTa paboThI u
. U |9KCIUTyaTaluoH
KOMaH/1 (pa3peleHuii )| 3KCIuIyaTaluoH p yatat AKCIUTyaTaluoOH
9KCIUTyaTallMOH [HOTO COCTOSIHUS
B YCIOBUAX|HOTO cocTotnms| = | HOTO COCTOSIHUSA
OTPaHUYECHHOTO JIMHUN [ T1eK JIMHHAI
UHUHA JEKTponepeaa
BpEMEHU aJIeKTponepeaa porepen aJIeKTponepeaa
n JNIeKTponepena |4,
PHMCHATL B qn o6opyoBanus Ul =
IpOTrpaMMHBIE 000pyI0BaHUS 6’ pyA 000pyI0BaHUS U
o 00opynoBaHus U|yCTPONCTB .
CpEICTBA, YCTpPOMCTB cTholcTs yCTpPOMCTB
o0ecreynBaroImme yerp
pelieHne 3aja4
OIepaTUBHO-
JUCTIETYEPCKOTO
yTpaBJICHUS
Bnanets
YBepenHo, 06e3
TTporpamMHBIMH oLmGOK HezHauutenbHbl |C ommbOkamu|He yMeeT
cpecTBam utsi|coctasnsier MH  OIIMOKaMH|COCTABISET COCTaBIISATh
- N S — COCTaBJIIsIET IIPOCTBIE CXEMBI|IIPOCTHIE CXEMBI
yIpaBICHN s IIPOCTBIE CXEMBI|B B
KOMIIBIOTEPHBIX |KOMITBIOTEPHBIX
ANEKTPOIHEPIETUYEC |KOMITBIOTEPHBIX p p
- pesknvom|porpanmax KOMIIBIOTEPHBIX |porpammax porpamMmax
HHTCIIeKTyabHOH  |EnergyCS IIporpaMMax EnergyCS, EnergyCS,
SHEPrOCHCTEMBI Matlab /Sir’nulin EnergyCS, Matlab/Simulin |Matlab/Simulin
K Matlab/Simulin |k k
k
IIK- [3HaTb




1.2

NHcTpyKTHUBHBIE
JOKYMEHTBI,
OIpelesIoIue
MIOPSIIOK
OCYLIECTBIICHUS
OIIEPAaTUBHO-
JUCIIETYEPCKOro
YIIPABJICHUS B
JJIEKTPOIHEPIETHUKE.
IIpaBuna omnepaTtuBHO
-IUCIIETYEPCKOTO
YIIPABJICHUS B
JJIEKTPOIHEPIETHUKE.
ITopsinok ynpasieHus
pexxumamMu  paboThI
YHEPTrOCUCTEMBI.
Cocras
aBTOMAaTU3UPOBAHHOMN
CUCTEMBI
JUCIIETYEPCKOro
YIIPABJICHMUS.
OyHKIIMOHAIbHbIE
BO3MOKHOCTH CPEICTB
JUCIIETYEPCKOro u
TEXHOJIOTMYECKOr0
YIIPABJICHMUS.
[IpaBuna
peryiaupoBaHus
4aCTOTHI U IIEPETOKOB
AKTUBHOM MOILHOCTHU
B Ennnoit
SHEPreTUYECKON

cxcmaria Daocoyarg

YpoBeHb
3HAHUH B
00BeEME,
COOTBETCTBYIO
IIeM MPOrpamMme
IIOATOTOBKH, O€3
OIINOOK

YpoBeHb 3HAHUU
B o0BeEME,
COOTBETCTBYIO
eM
nporpamme,
UMeeT MECTO
HECKOJIBKO
HErpyObIX
OIO0K

MuHuMaIbHO
JIOITy CTUMBIA
YPOBEHD
3HAHUM,
MECTO
HErpyObIX
OIIHUOOK

UMECT
MHOTI'O

YpoBeHb 3HAHUU
HIDKE
MUHHMAaJIbHBIX
TpeOOBaHUH,
UMEIOT  MECTO
rpyObie omnoOKH

YMmeTn




Bectu onepatuBHBIE
MIEPErOBOPHI c
JTUCTIETYEPCKUM u
ONepaTUBHBIM
[IEPCOHAJIOM.
OueHuBath

3¢ (HEeKTUBHOCTH
YIPABJISIFOIIUX
BO3JICUCTBUI
MpeA0TBpALICHUN
pa3BUTHUSL HapyLICHUS

npu

HopMaibHOro pexumalllponemonctpu  ([IpoxemoncTpu
SHCKTqueCKOﬁ yacTu|POBaHbI BCC|pOBaHbI BCC HpOHeMOHCTpI/I
DHEPrOCUCTEMBI. OCHOBHBIC OCHOBHBEBIC POBAHEI HpI/I pererRnn
PyxosoauTs YMCHHA, YMCHH, OCHOBHBIE CTaHJIapPTHBIX
MPE0TBPAICHHEM pelIeHbI BCe|penieHbl BCE — samas He
pa3sBATHS HapyILICHUSA OCHOBHBIC OCHOBHBIC pEIIIEHET NPOJIEMOHCTPHP
HOpMAJIBHOTO PEeXkHIMa sajatn ¢[panatn THIOBBIC 3aa4Yl|OBaHbI
SNEKTPUICCKON HACTH|OTACTLHAIMM HerpyOLIMI C  HerpyObIMHU|OCHOBHBIC
SHCPTOCHCTCMBL. HECYINECTBEHH  |OLIMOKaMH, omrOKamu, YMEHMSI, UMEIOT
Ycnonb3osath bIMA BbIIOTHCHbL BCC| L omenpr Bee|mecTo rpyoObie
cpeactsa HEAOHCTaMH, JaNatHA 3aJjaHus, HO HE B|OIIMOKH
JHUCIIETYEPCKOTO y|BBIIIOJIHCHBI BCC|IIOJIHOM OGTJGMC, IOJHOM 06heMe
TEXHOJIOTNYECKOTO 3aaHuA B|HO HCKOTOPBIC C
yIIpaBIeHuUs IIOJIHOM 00bEME [HEA0UYETAMU
OueHunsaTtb
3¢ eKTMBHOCTb
ynpasnatowmx
BO34ENCTBUN npu
N3MEHEHUMN
3Kcn/yaTauMOHHOIo
COCTOAHMA nnun
TEXHONOTMYECKOTO
pexuma paboTbl
NNHNIA
Bnanets
C He BIIAACET
CrocoOHOCTEIO bes ommbok|He3HaunTenbHbl (C OIINOKAMHU [METOTUKOM
0o0oCHOBaTh  BBIOOP|0OOCHOBBIBACT |MHM  OmIMOKaMU|0OOCHOBBIBAET |BBIOOpaA
MaTeMaTUYCCKHUX BEIOOD 00OCHOBBIBAET |BBIOOD MaTeMaTHICCKH
MOJIeTIell Harpy3Ku H|MaTeMaTHYeCKH |BHIOOD MaTeMaTHYECKU (X MoJeIeH
reHepaun B|X MoJieaei [MaTeMaTHIYeCKH (X MoJIeTiel |Harpy3Ku u
WHTEIJICKTYyallbHOW  |[Harpy3Ku u(x MoJIeTiel |Harpy3Ku v[reHepanuu,
JHEProcucTeMe reHepaun Harpy3Kd u|reHepanuu HMEIOT  MECTO
reHepanuu rpyObie onoOKH
[IK- |3HaTh




C

He 3HAET
bes omunOok|He3HaUUTeNbHBI |C OLTUOKaAMU
OCHOBHbIE
OIHCHIBACT MU  OIIMOKaMU|OTHCHIBAET
MeTo bt OILICHKH TIPUHIIAITBI
OCHOBHbIE OIHCHIBACT OCHOBHBIC
COCTOSIHUSI paboThI
TIPUHIIAITBI OCHOBHBIC TIPUHIIHAITBI
AJIEKTPOIHEPTeTHIEC CUCTEMBI
paboThI IIPUHIIMIIBI paboThI
KOTO pexuma yTpaBICHUS
. CUCTEMBI paboThI CHUCTEMBI
HMHTEIJIEKTYalTbHOM pacnpenenuresn
. yIpaBICHUS CUCTEMBI yTpaBICHUS
HCPTETIHCCKOH acTpeneNuTeNn |ynpaBlIeHUsS actipenienuTen | aoid COTAMH
CUCTEMBI pactip yrip pactip (DMS) , umeror
BHBIMH  CETSMH(PAcIpe/ienuTeNn |bHbIMA — ceTamm| %" o
(DMS) bHBIMU  ceTamu|(DMS) OIGKI py
(DMS)
YMmeTh
[Mponemoncrpu |(IIponemonctpu |[IpomeMoHCTpH
IIporao3zuposats pOBaHbI BCE€|pOBaHbI BCC|pOBaHbI IIpu  peweHun
ANEKTPOIHEPreTUYeC |OCHOBHBIE OCHOBHBIE OCHOBHBIC CTaHJIaPTHBIX
KU PEKUM|yMEHUS, yMEHUSI, yMEHUSI, 3amaq HE
13 WHTCJUICKTYyaJIbHOH  |PEILIECHbI BCe|peleHbI BCE|penieHbl MIPOAEMOHCTPHP
' HEPrOCUCTEMBbI  MPH|OCHOBHBIE OCHOBHBIE TUTIOBBIC 3a7a4M[OBaHBI
WHTETpaIiu 3a7auu c|3amauu clc  HerpyObIMHU|OCHOBHEIE
TEXHOJIOTHIt OTIEIbHBIMU HETrpyOBIMU OIMOKaMH, YMEHHSI, UMEIOT
npeoOpa3oBaHus HECYIIIECTBEHH |OmMOKamH, BBITIOJIHEHBI BCe|MeCTO  IpyObIe
ANEKTPOIHEPTHH BIMH BBITNIOJIHEHBI BCE(3a/1aHusl, HO HE B|OMIMOKH
HEJ0YEeTaMH, 3a/laHus B|moHOM 00BEME
Bnanets
MetogamMu  aHamgu3a
IIponemoHcTpu |Mmeercs IIpu  peweHun
uHpopMauu o|IIpogemoncTpu .
poBaHbBI 0a30BbIC|MUHUMATBHBIA |CTaHIAPTHBIX
pexxume pOBaHBI HAaBBIKU
. HABBIKU npu|Habop HABBIKOB|3amMau HE
WHTEIJICKTyalIbHOM  |IpH  pelIeHUU
pelieHnn Ui PELIeHUs [IPOJIEMOHCTPUP
SHEPrOCUCTEMBI  MPH|HECTAHAAPTHBIX
CTaHIAPTHBIX  |CTAaHJAPTHBIX  |OBaHBI 0a30BbIE
MHTETPaliH 3aja4 6e3
. 3aja4 c|3amau C|HABBIKH, UMEIOT
TEXHOJIOT U OIuO0K u
HEKOTOPBIMH HEKOTOPBIMH MECTO  rpyOble
npeoOpa3oBaHus HEJI0UETOB
HEJ0YeTaMH HEJ0YeTaMH OIIMOKHU
ANEKTPOIHEPTHH
3HaTh
C
He 3HAET
[Mopsimok ympasnenusi|be3 ombOok|He3HaunTenbHbl (C oIInoKaMu HTpMHLHTIE
3JIEKTPOIHEPTETUYEC |OMHCHIBACT MU  OIIMOKaMU|OTHCHIBAET EGOTBI
KHM PEXUMOM PaOOTHI|TPHUHIIUITHI OIHCHIBACT TIPUHIIAITBI IC) HCTEMbL
MHTEJUICKTYaJIbHON a0oTHI MIPUHIUIIBI aboTHI
[1IK-1.4 M p PHHI p YIIPABJICHUS
YHEPTrOCHCTEMBI c|cucTemMsl paboThI CUCTEMBI
HCIOJIb30BaHUEM TIpaBJICHUS CUCTEMBI TIpaBJICHUS OTIIOHCHILIMA
y Y y (OMS) , umeror
PEKUMHOMN OTKIIFOUEHUSIMU |yTIPaBICHUS OTKITFOUEHUSMU
MECTO  TpyObIe
ABTOMAaTUKHU (OMS) orkntoueHusiMu [(OMS)
omnOKH
(OMS)

YMmeTn




IIporao3zuposats
ANEKTPOIHEPTEeTUYEC
KHH KM
pex C He yMeeT
HMHTEIJIEKTYalTbHOM
bes oInOoK|He3HayuTeIbHEl |C OLIMOKaMH|COTJIaCOBBIBATE
SHEPTrOCUCTEMBI  MPHU
COIVIaCOBBIBAET |MHM  OIIMOKAMH|COTIACOBLIBAET |OCHOBHEIE
H3MEHEHUHU
OCHOBHEIE COIJIaCOBBIBAET |OCHOBHBIE 3aIIATEI
TEXHOIOTHIECKOTO y
3aIIATEI OCHOBHEIE 3aIIATEI MIPOCTOM
pexxuma  paboThl U . .
MIPOCTOM 3aIIATEI MIPOCTOM IMOJICTaHIINH,
AKCILTYaTaIMOHHOTO N
_|moacranmun MIPOCTOM MMOICTAHIIUU AMEIOT  MECTO
COCTOSIHUS JIMHUN
MO/ICTaHIIUU rpyObie ommoOKu
ANIEKTpoTIepeaayu,
obopymoBaHus u
YCTDOWCTB
Bnanets
C He BJIAJICET
bes oImnOoK|He3HayuTeIbHEl |C oIInOKaMu Ny
METOIUKOH
N OIINCBIBAET MH OIIMOKAMH|OIHUCHIBAET
Metonukoii pacuera pacuera
METOJIUKY OIINCBIBAET METOJIUKY
TOKOBBIX 3aIlUT TOKOBBIX 3allUT,
pacuera METOJIUKY pacuera
AMEIOT  MECTO
TOKOBBIX 3alIUT |pacyeTa TOKOBBIX 3aIllUT
rpyObie omnoOKH
TOKOBBIX 3aIllUT

OneHo4YHEIE

MaTepHUaIbI

A1 IPOBCACHHA TCKYHICTO KOHTPOJIA YCIICBACMOCTH H

MPOMEXKYTOUHOM aTTecTalny npuBeeHbl B [Ipunoxxenun kK paboueid mporpaMme AUCIUTIIUHEI.
[TonHBIN KOMIUIEKT 3alaHUN W MaTepualioB, HEOOXOAMMBIX [Jii OLEHMBAHUS PE3yJIbTAaTOB
oOyueHus 1o AUCIUILIMHE, XpaHUTCS Ha Kadenpe-pa3paboTurke B OyMaXXHOM U 3JIEKTPOHHOM

BHU/IC.
6. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecneYeHue JUCIUTIIMHBI
6.1. YueOHO-MeTOAUUYECKOE ODecIedeHue
OcHoBHas JIuTepaTypa
Komn-Bo
Bun uspanus Mecto Anpec SK3EMILIA-
Ne Hauwme- (yueOHUK, I'on P
ABTOp(BI) W31aHus, AJIEKTPOHHOIO | POB B OMO-
n/n HOBaHHE yuebHoe HA3aHuA
Hocobue, 1p.) U3/1aTeIbCTBO pecypca JUOTEKE
P KI'DY
ABTOMaTH3U
poBaHHBIE
uHpOpMAaINO
HHO-
YIPaBJISIOLL https://e.lanbo
1 Hespserko UE CUCTEMBI C yuebuoe CII6.: JIanp 2015 | ok.com/book/ 1
T. A. nocobue
IIPUMEHEHNE 67468
M SCADA-
CHUCTEMbI
TRACE
MODE




CucreMsl

aBTOMAaTHUYeC
KOTO
0 A | YmpaBieHus: https://e.lanbo
IOHRHKOB Teopus, zgigggz CIIG.: Jlanb 2018 | ok.com/book/ 1
' IIPUMEHEHUE, 104954
MO/JICIUPOBA
HUE B
MATLAB
My3umnos
Xanum
Hazunosuy,
Mysunos  X.| MHTErpHpOB
H., Kysskos AHHBIC
0. H..| cucremsr https://e.lanbo
’ yaeOHOoe
Xoxpur  C.|TpOEKTHPOBA " ocobc CIIo.: Jlans 2018 | ok.com/book/ 1
A., Yammua HUSA U 110934
M. B.,| ynpaBjeHus.
MapThIHIOK SCADA
P. B,
Mysunos  X.
]'_]'
OrnepaTUBHBI yuebnoe
. nocobue 1o
I'y6aesa O.T'., Hepexouer | S "OCHOBBI
Muponosa p s B skcruryatanuu | Kaszans: KIDY| 2011 4
E.A. SeKTpOYCTa aneKTp006opy;£
HoBKax | OBAHHS CTAHIMH
U IoAcTaHIuii"
JnHamudeck
ast
YCTOMYUBOCT
0 .
b 1P hf;;;“pye https://lib.kge
I'aneeBa P. Y. | anextposnep yuebuoe Kazans: KIQVY| 2019 urw/irbis6dr_1 2
CCTHMECKIX nocobue 5/scan/25051.
pdf
CHCTEM H
cUCTEM
AIIEKTPOCHAO
HKEHUS
VYnpasnenue
SHEPTroCHUCTE
Annepcor I1., MaMu U [ICPEBOAHOE M.: DHeprus 1980 10
Dyan A. yCTOiuMBOCT U3J1aHKE
b
Pacuetsr
penerHon
[Tabag M. A. SaiHTe | Y4IeOHUK JI.: DHeprus 1976 13
ABTOMATUKH
pacrpenenuT

€JbHBIX ceTel




JlonoTHUTENIbHAS JINTEpaTypa

Bun Kon-Bo
No Hane- W3/IaHUS Mecro Ton Anpec AK3EMILIISI-
wn ABTOD(BI) HOBAHIC (yueOHUK, U3JIaHus, - AJIEKTPOHHOIO | pOB B OHO-
yueOHOe | U31aTEeNIbCTBO pecypca JTUOTEKE
rnocodue, KI'DY
Dnexrpuuec qeBHOe
1 |Conparkuna JI. A. | xue cetu u Z{OCOGHG M.: Oneprus | 1978 111
CHCTEMBI
ABTOoMaTHue
CKOE
peryaupoBaH M.: https://e.lanbo
2 |Kopotkos B. . ue B yuebHuk |M3narensckmii| 2013 ok.com/book/ 1
ANIEKTPO3IHEP nom MOU 72193
TeTHYECKHX
cHCTeMax
ABTOoMaTHue
CKOE http://www.stu
peryaupoBaH M.: dentlibrary.ru/
3 |KopotkoB B. @. ue B yuebHuk |Mzmatenbckmii| 2017 book/ISBN97 1
ANIEKTPO3HEP nom MO 85383012109.
TFeTUYECKUX html
cHCTeMax
Pexumpbl
4 |Benuxos B. A. BHESFGSTT;IRC M.: Oneprus | 1970 5
KUX CHCTEM
Onextpuuec | yuebHOe .
5 |bnok B. M. KHe CeTu U | mocobue M"H?;Icm' 1986 6
CHCTEMBI | Ui By30B
Dnexrpuuec 6
6 |MenbaukoB H. A. | kue cetu n leiogl?lz M.: Oneprus | 1975 7
CHCTEMBI
Dnexrpuuec 6
7 |MenbaukoB H. A. | kue cetu n leiogl?lz M.: Oneprus | 1969 13
CHCTEMBI
6.2. UndopmanuonHoe odecrneyeHue
6.2.1. DIIEKTPOHHBIE K UHTEPHET-PECYPCHI
Ne
i HanMeHoBaHHE 3JIEKTPOHHBIX 1 HHTEPHET-PECYPCOB Ccpuika
1 |DnexTpoHHO-O0MOIMOTEUHAs cucTtema «JIaHby https://e.lanbook.com/

DIeKTpOHHO-0MOIMOoTeYHas cuctema «ibooks.ru»

https://ibooks.ru/

DnexkTpoHHO-0nOMMoTeyHast cucrema «book.ruy

https://www.book.ru/

OHUUKJIONEINH, CIOBAPH, CIPABOYHUKHU

http://www.rubricon.com

IToptan "OTkpbITOE 0OpazoBanue"

http://npoed.ru

EnnHoe 0KHO AocTyma K 00pa3oBaTeIbHBIM pecypcaM

http://window.edu.ru




METOIUYECKUE VKA3AHMA IIO PACUETY UM BBIBOPY
HAPAMETPOB HACTPOUKH (YCTABOK) MUKPOITPOITECCOPHbBIX
YCTPOUCTB PEJIEMHOU SAIIUTHI nu ABTOMATUKU |https://www.fsk-
[IPON3BOACTBA OOO HIII «3KPA», «ABB», «GEMultilin» wujees.ru/about/management and co
7 «ALSTOMGrid»/«AREVA» JUI BO3AYUIHBIX U KABEJBHBIX |ntrol/test/STO 56947007
JIMHUE C OJTHOCTOPOHHUM TMUTAHUEM HATIPSDKEHUEM 110 -(29 120.70.200-2015.pdf
330 xB Cranpgapr opranuzauuu /lara Beenenus: 27.04.2015 OAO
«D®CK EDC» 2015
I'mazeipur B.E. I 525 Pacuer ycraBOK peneiHON 3amuTsl OjioKa
— : yuebnoe nocodue / B.E. I'mazpipun, A.A. :
g |reneparop TpaHchopmarop: yue PHH, https://library kuzstu.ru/
Ocunres, E.1. ®ponosa. — HoBocubupck: U3n-s8o HI'TY, 2018. — 80 ps-/riibraty kuzsti.tu
C.
6.2.2. [IpodeccrnoHanbHble 6a3bl TAHHBIX
Ne
i HaumenoBanue npodeccrnoHaabHbIX 0a3 TaHHBIX Anpec Pexum noctymna
1 Enunoe okxHO noctyma K 00pa3oBaTeNbHBIM hitp://window.edu.ru/ http://window.ed
pecypcam u.ru/
Hayunas AJIEKTPOHHAs 6ubimoreka i g
2 cLIBRARY RU http://elibrary.ru http://elibrary.ru
3 |eLIBRARY.RU www.elibrary.ru www.elibrary.ru
4 denepanbHbIi WHCTUTYT NPOMBINIEHHOR| fips.ru new.fips.ru
COOCTBEHHOCTH
5 |Ilarentnas 6a3za USPTO patft.uspto.gov patft.uspto.gov
6.2.3. UHdhopManmoHHO-CIPaBOYHbIE CUCTEMBI
Ne HaunmenoBanue HHPOPMALMOHHO-CITPABOYHBIX
Anpec Pexxum noctyna
/o CUCTEM
1 [UCC «Konmekey» / «Texakcnept» lsztp://app.kgeu.local/Home/Ap OTKPBITHIN
2 |«T"apanT» http://www.garant.ru/ OTKPBITHIN
3 |[«KoHncynpraHT miroc» http://www.consultant.ru/ OTKPBITHIN
6.2.4. JIunieH3MOHHOE M CBOOOJIHO pacnpocTpaHIeMOe MporpaMMHOE oOecrneyeHue
JUCHUTUIAHBI
PexBusutsl
Ne HanmenoBanue nporpaMMHOro
Onucanue MOATBEPKIAOIIUX
n/n obecrieueHHs
JIOKYMEHTOB
3A0 "CoodrJlaitnTpeiin"
. ITonb3oBarensckas omnepanroHHas|Ne2011.25486 oT
1 [Windows 7 IIpodeccuonanpHas (Starter) cHcTeMa 728 11.2011 Herckn.
npaBo. beccpouno
Simulink Academic new Product From 10|I'paduueckas cpena 3A0 "CodrlaiiuTpeiin
2 . . Ne2013.39442  Hewcki.
to 24 Group Licenses (per License) MMUTALIMOHHOT'O MOJECIUPOBAHUS
npaBo. beccpouno




MATLAB Academic new Product From

[TakeT npuKIaAHBIX IPOrpaMM IS

3A0 "CoodrJlaitnTpeiin"

3 10 to 24 Group Licenses (per License) PEIICHAS  3alad  TEXHHYECKHX Ne2013.39442  Hewucka.
BBIYUCIICHUM. npaBo. beccpouno
Kaspersky Endpoint Security ans 6u3Heca 3A0 "CoodrJlaitnTpeiin"
4 |° Crannaptuenii  Russian Edition. 50-99|AntuBupycaoe nporpammuoe(Ne37/18 ot 26.02.2018
Node 1 year Educational  Renewal|oGecnieuenue Heuckn. mpaso.  [o
License 26.03.2019

Office Standard 2007 Russian OLP NL
AcademicEdition+

[Taker mporpaMMHBIX TMPOIAYKTOB
coJiepKalIii B ce0e He0OXOMMbIe
o(ucHbIE TPOTrpaMMBI

3A0 "CoodrJlaitnTpeiin"
Ne21/2010 ot 04.05.2010
Hewucxku. MpaBo.
beccpouno

"OOO HaumoHaapHBIH

IIporpamMmmHas cucreMa JUIS ﬁI:IPq)pOBOI:Im ﬁg}{?}c
6 |"PYKOHTEKCT" 0OHapyKEHUSI ) TEKCTOBBIX| 2}/?;HT0T 291 2‘ 201 8-
3aUMCTCOBaHHHA
Heuckn.  mpaBo.  [o
31.12.2019"
C CBobonnas JUIIEH3US
UcTeMa IoHcKa WH(POpPMAalUU B
7 |bpay3ep Chrome Hewucko. paBo.
CeTH UHTEPHET
beccpouno
C CBobonnas JUIIEH3US
. UcTeMa IoHcKa WH(POpPMAaluu B
8 |bpaysep Firefox Hewnckn. IpaBo.
CeTH UHTEPHET
beccpouno
IO nmns s¢pdexruBHOrO OHNaMH-|CBOOOAHAS JTULEH3US
9 |LMS Moodle B3aMMOJICHCTBUS npenogaBaTens u|Heuckor. PaBo.
CTYJICHTA beccpodno
[0 s aBTOMAaTU3UPOBAHHOTO 3A0 "CuCogr Kasann"
.| Ne85/2008 ot 20.08.2008
10 [Energy CS V.3 (3kBUBaJNEHT) IIPOCKTUPOBAHUA U aHAIU3a CETeH

CHCTEM 3JICKTPOCHAOKEHHS.

Hewncko.
beccpouno "

IIPaBo.




7. MaTepnaanO-TeXanecxoe o0ecrneyeHue AUCHUIIIMHBI

Bun yueGHOM paboThI

HanmenoBanue crieinaibHBIX
nomelieHni u nomenienuii gt CPC

OCHAILIEHHOCTD CHEMUATILHBIX
nomMenteHni u nomemenuit msg CPC

1 | JIeKaMOHHBIE 3aHATHS

VYuebHas ayauTopusi ULl TPOBEACHUS
3aHATUH JICKLIIMOHHOI'O TUIIA

J0CKa ay/UTOpHAasl, CUCTEMHBIN OJIOK,
MIPOEKTOP, 9KpaH, KapTa
"DHeprocucrema PecniOyOnuku
Tartapcran"

IIpakTrueckue
3aHATUA

VYuebHas ayauTopusi Uil TPOBEACHUS
3aHATUN CEMHUHAPCKOro THIIA,
IPYIIIOBBIX u VHUBUyaJIbHBIX
KOHCYJIbTallUi, TEKYIIETO KOHTPOJ H
IIPOMEKYTOYHOU aTTEeCTalUU

J0CKa ayJMTOpHas, IPOEKTOP,
WHTEPAaKTHBHAS JIOCKa, BUICOKAMepa,
MoHOONOK (10 mmT.), KOMIOBIOTED B
KOMILJIEKTE C MOHUTOPOM (5 IIT.)

JIaGopaTopHsble
3aHATHUA

VYuebnas ayauropust 1123

MPOEKTOP, MOHOOJIOK, J1TabOpaTOPHBIN
crenn «Jdudpdupenunansno -daznas BY
3alIWTa, anmnaparypa nepeiadn CUrHalIoB-
komang P3 u ITA "Kenp», nabopaTopHsiii
koMmIuiekc P3A - kommiekt TunoBoi 991-
H3-C-K, xommbroTep B KOMIUIEKTE C
MOHUTOpPOM, TaHenb 3amuTsel JI13-1636,
IUQpPOBOE YCTPOMCTBO Mepeaayll KOMaH/
VIIK-IT,
npuemo-nepenatyuk [1B3-90M1 (2 mir.),
mkad 132607 081-20 E2 YXJI4 (2 wrT.)
¢ tepmuHanamu 632704 (2 wmir.), maHenb
MT3 AT HH (3/m pene PT40, PH54),
mkad [132608.10.011 YXJI4.1, mkad
132607 071-27 E2 YXJI4 (tepmuHan

BD2704)

(mepenatyuk, MIPUEMHUK)

CamocTosiTenpHast
pabota
oOyuJatomerocs

43

KomMmnbroTepHslii Ki1acce

¢ BeixogoMm B MuTepuer B-600a

CrennanusupoBaHHas yueOHast

MeOenb Ha 30 mocagoYHbIX MECT,

TEXHUYECKHE

oOydeHus
(MyJIbTUMETUIMHBIN MIPOEKTOP,
KOMITBIOTEP (HOYTOYK), 3KpaH),
BUJICOKAMEpHI, porpaMMHOE
obecrieyeHne

30  KOMIBIOTEPOB,
CpenacTBa

8. OcolOenHocTH oOpranm3anmum o00pa3oBaTebHON JeSITeJLHOCTH IS JHI C
OrpaHUYEHHBIMU BO3MOKHOCTSIMM 3/10POBbsI 1 HHBAJIH/10B




Jluma ¢ orpaHWYEHHBIMH BO3MOXHOCTSIMH 370poBbsi (OB3) u wWHBammmbl WMEIOT
BO3MOXKHOCTH OECIIPENATCTBEHHO MEPEMENIATHCS U3 OAHOTO YueOHO-1a00paTOPHOTO KOPITyca B
JPYTOMH, TIOTHATHCS HAa BCE ATAXHU yIeOHO-Ta00paTOPHBIX KOPITYCOB, 3aHUMATHCS B yUCOHBIX H
WHBIX TOMEMICHUSAX C yYeTOM OCOOEHHOCTEH TMCHXO(U3UIECKOTO Pa3BUTHUS W COCTOSHHUS
3JI0POBBA.

Jlist o6yuenust s ¢ OB3 v MHBAJIMIOB, IMEIOIITNX HAPYIIIEHUS OTIOPHO- JBUTATEIIBHOTO
ammapara, 00eCTIeUeHbl yCIIOBUS OECIPENSITCTBEHHOTO JOCTYIa BO BCE YUCOHBIC TTOMEIICHMUS.
Nudopmarus o cienuaibHBIX YCIOBUSX, CO3IaHHBIX s oOydarommxcs ¢ OB3 u naBanuos,
pa3menieHa Ha caiite YyHuBepcutera www//kgeu.ru. HMeercss BO3MOXKHOCTh OKa3aHHs
TEXHUYECKOM  IOMOIIMM  AaCCUCTEHTOM, a TakkKe YCIyr  CypIOTNEPEeBOTIMKOB U
TU(IOCYPAOTIEPEBOTUMKOB.

Jlnst agantanuu K BocnpusaTuio junamu ¢ OB3 1 mHBanuaaMu ¢ HapymeHHBIM CITyXOM
CIIPaBOYHOTO, YUeOHOTO MaTepHalia Mo IUCIHUILTHHE 00€CTIeUNBAIOTCS CIIEIYIONINE YCIIOBHUS:

- TSI JTy9IIIeld OpUEHTAINH B ayJUTOPUH, TIPUMEHSIOTCS CUTHAIBI OTIOBEIICHUS O Havalie
1 KOHIIE 3aHSTHS (CIIOBO «3BOHOKY MHIIETCS Ha JOCKE);

- BHUMAaHHUE CJIA0OCIIBIIIANIETO 00YJYaromerocsl MPUBIIEKACTCS TEeIaroroM XecToM (Ha
JIe90 KIAJeTCs pyKa, OCYIIECTBISETCS HEPE3KOEe MOXJIONBIBAaHUE);

- pasroBapuBasi ¢ 00yJaronIMMCs, TIeAarorHIecKuii paOOTHUK CMOTPUT HA HETO, TOBOPUT
SICHO, KOPOTKUMH TIPS ITIOKESHUSIMH, 00SCTICUrBasi BO3MOXXHOCTh YTEHUS T10 TyOam.

KomMmrieHcanust 3aTpy THEHHI peUeBOT0 H MHTEILIEKTYaTbHOTO PA3BUTHSI CITA00CITBITIIAIIIIX
00yyYaromuxcsi IPOBOJIUTCS MYTEM:

- WCIOJIb30BaHUSI CXEM, JHarpaMM, PHUCYHKOB, KOMITBIOTEPHBIX TMPE3CHTAUNA C
TUTEPCCHUTKAMUA, KOMMEHTHPYIOITUMU OTIeTbHBIE KOMIIOHEHTHI U300PaKCHHUS;

- PeryJspHOTO MPUMEHEHHS yMpaXHEHUH Ha TpaUUecKoe BBIIEICHUE CYIIECTBECHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHUM;

- obecrnedeHuss BO3MOXHOCTH ISl 00yYarOIIerocs TIOMyYUTh apeCHYI0 KOHCYJIbTAIIAIO
10 JIEKTPOHHOM MOYTE 10 Mepe HEOOXOTUMOCTH.

Jlist amantanuu K BocnpusaTrto uiiamu ¢ OB3 1 nHBanmuaaMu ¢ HapyieHUsIMA



3pE€HHsA CIPABOYHOIO, Y4YEOHOro, MPOCBETUTEIBCKOIO MaTepHaja, MpeayCMOTPEHHOrO
o0pa3zoBaTeIbLHON TPOrpaMMOi 10 BEIOpAaHHOMY HalpaBjie-HUIO MOJTOTOBKH, 00ECIIEYNBAIOTCS
CJIEIyIOILLUE YCIIOBHUS:

- BeJeTcs ajanTanus O(pUUIUAIBHOrO caita B cetu MHTepHET ¢ ydeToM OCOOBIX
MOTPEeOHOCTEN HHBAIUAOB IO 3pEHUI0, OOecHedYrBaeTcsl HalWyue KPyHHOMPUPTOBOM
CIpaBOYHOM MH(OPMAIIMK O PACIIUCAHUU YUEOHBIX 3aHITUH;

- IeIaroru4eckuii paboTHUK, ero codeceHUK (TpU HEOOXOAUMOCTH ), IPUCYTCTBYIOIIKE
Ha 3aHSTUH, MPEJICTABIISIIOTCS 00yYaroIIUMCS, IPU 3TOM KaXKJIbI pa3 Ha3bIBAE€TCS TOT, K KOMY
neJarornueckuii paboOTHUK oOpalaeTcs;

- JEUCTBUS, MKECTbI, MEPEMEIICHUS TEeAaroru4eckoro pabOTHHKA KOPOTKO U SICHO
KOMMEHTUPYIOTCS;

- medaTtHass WH@OpMAIUs MPENOCTaBIsAeTCS KpynHbIM mpudtoM (0T 18 MyHKTOB),
TOTaJIbHO O3BYYHBAETCH;

- obecrieunBaeTcsi HEOOXOIMMBIN YPOBEHb OCBELIEHHOCTH ITOMELIEHUM;

- IPEI0CTABIISETCSA BO3MOXKHOCTD UCIIOJIb30BATh KOMITBIOTEPHI BO BPEMSsI 3aHATHI U MPaBO
3anucu 00bsICHEHUM Ha TUKTOGOH (TI0 JKEeJTaHUIO 00YUYaIOIINXCS).

dopma npoBeieHUs TEKYIIEeH U MPOMEKYTOUHOM aTTecTauu st oOyyatomuxcs ¢ OB3
Y UHBAJIUJIOB OTPEEAETCS MeJarornueckuM pabOTHUKOM B COOTBETCTBUU C yU€OHBIM TIIAHOM.
IIpu HeoOxommmoctu oOyuwaromiemycst ¢ OB3, umHBamuMay C y4eTOM HMX WHAUBUIYAJIBHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEHN AAETCsI BOZMOXHOCTh POMTH MTPOMEKYTOUHYIO aTTECTALIUIO
YCTHO, MUCbMEHHO Ha OyMmare, MMCbMEHHO Ha KOMIIBIOTEPE, B (hOpME TECTUPOBAHUSA U T.II., TUOO
MPEOCTAaBISAETCS TOMOTHUTEILHOE BpEeMsI IJIs MOJTOTOBKU OTBETA.



Jucr perucrpanmuu U3MEeHeHM I

JlonoyiHeHUsT ¥ W3MEHEHHs B paboueil mporpamMme IUCHMIUIMHBI Ha 20 /20
y4eOHBIN TOJ
B nporpammy BHOCSITCS CEAYIOITUE U3MEHEHHUS:
1.
2.
3.
Vkazviearomces Homepa cmparnuy, Ha KOmopblx
BHECEHbl USMEHEHUA,
u Kpamko odaemcs xapakmepucmuka 5mux
U3MeHeHUl
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PykoBogutens OITOII / ¥O.H. 3anapunnas /
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OueHo4Hble MAaTEPHUAIIBI ITO TUCHUILTHHE «CUcTeMa YIIPaBIEHUS B JIEKTPOIHEPTETHKE)) -
KOMIUIEKT KOHTPOJIbHO-U3MEPUTENIBHBIX MATEPUATIOB, MNPEAHA3HAYECHHBIX JISI OLECHUBAHUS
pe3yIbTaToOB O0OYYEHUSI HA COOTBETCTBUE MHANKATOPAM JIOCTHXKEHUS KOMITETEHITUU(H):

[1K-1I'0TOB K BEAEHHIO 3aITaHHOTO AJIEKTPOIHEPTETUUECKOT0 PEKUMA UHTEIIEKTYyaIbHOU
SHEPTrOCUCTEMBI

OueHnBaHuE pe3yJbTaTOB OOy4YEeHHUs MO AUCHUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIIEr0 KOHTPOJI yCIEBAEMOCTH, MPOBOAUMOTO 10 OamibHO-perTuHroBoi cucreme (bPC), n
MPOMEKYTOYHOM aTTECTALUU.

Tekyiuii KOHTPOJIb YCIIEBAEMOCTH O0ECIEUHUBAET OLICHUBAHKE Mpoliecca 00ydeHUs 10
nucuuiuivHe. [Ipu TeKyeM KOHTPOJIe yCIeBaeMOCTH HCIIOIB3YIOTCS CIEAYIOIIME OLEHOYHbIE
CpeACTBa: OKJIa] 00y4YaroIIerocs no TeMe TUCIUIUIUHEI.

[IpoMexxyTouHast aTrTecTalus HWMEET UEIbI0 ONPEACIUTh YPOBEHb JTOCTHKECHUA
3aIUIAHUPOBAHHBIX  pE3yJIbTaTOB OOy4YeHUs 1O JucuuIuinHe 3a 3 ceMectp. Dopma
MPOMEKYTOUYHOU aTTECTAIIMU SK3aMEH.

OueHouHble MaTEepUANIbl BKJIIOYAKOT 3aJaHUS IS MPOBEACHUS TEKYIIErO KOHTPOJIIA
yCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTECTAllMU 00YUYarOIINXCsl, pa3pabOTaHHBIE B COOTBETCTBUU C
paboyeii mporpaMMoi JUCIHUILINHEI.
1.TexHosrorn4yeckasi Kapra

Cemectp 3

YpoBeHb OCBOCHUS JUCIUILTAHBI, OaJIITbI

Howmep Hanmeno- Kon
HEYJIOB-HO | YJOB-HO XOpO1LIO OTJIMYHO

aznena/ BaHUE HHOIUKATOPA
pasit Bung CPC a P
TEMBI JUC- OLICHOYHOTO | JOCTUXKEHUS | HE 3a4TEHO 3a4TEHO

[UTUINHEI CpEACTBA |KOMIIETEHLIMI HITKE

CPETHETO

HU3KHAU CPEIHMHM | BBICOKHU

Texymui KOHTPOJIb YCIIEBAEMOCTH

OcHoBHBIC
TIPUHIIAITBI
paboter SCADA-
CHUCTEMBI

Bri6op
HEOOXOIUMBIX
U3MEPSEMBIX

1 ;PngIXB e TK-1 MeHee 6 6-8 8-10 10-12
CUCTEMBI IIPOCTOU
ITOCTAHIIMH
Metoauka
OTIepaTHBHBIX
MEPEKIIOYECHU B
IIPOCTOU

IJOTNCTAXIIIALL




[TpuHIUIIBEL

MOJETUPOBAHHUS
SHEPrOCUCTEMBI B
YCTaHOBUBIIEMCS U
MEPEXOAHOM pEKUMAX
Paccuer

SJICMCHTApHBIX CXEM B

YCTAHOBHBIIEMCA M)\ 0Kz MK-1 | wmenee6 6-8 8-10 10-12
MEPEXOTHOM PEeKMMAX

Meroauka

COCTaBJICHUSI IPOCTHIX

CXEM B

KOMITbIOTEPHBIX

porpamMmax

EnergyCs,

Matlab/Simulink

OCHOBHBIE TIPUHLIUIIBI

paboThI CUCTEMBI

yTpaBJICHUS

pacrpenenuTeIbHBIMU

cersimu (DMS).

Paccuer mnpenenbHbIX

TIOTOKOB  MOIHOCTH| Rot1a MK-1 | wmenee6 6-8 8-10 10-12
o JMHUSM

AJIEKTpONepeaayn.

Merons!

peryIupoBaHus

MOTOKOB ~ MOIIHOCTH

o JMHUSM

AJIEKTpONepeaayn.

[Tpuniuner  paboThI

CHCTEMBI YTIpPaBJICHUS

OTKJTIOUECHUSMHU

(OMS)

CornacoBblBaHuE floxTan [K-1 MeHee 6 6-8 8-10 10-12
OCHOBHBIX 3aIIUT

IIPOCTOM MOJCTAHIUN.
Metoauka pacdera
TOKOBBIX 3aILIUT




[TpuHIIUTIBL
MOJEIMPOBAHUS
SHEPTrOCUCTEMBI B
YCTaHOBUBILIEMCS
u MEePEX0THOM
pexuMax.
Paccuer
3J€MEHTaPHBIX
CXEM B
5 YCTaHOBUBILIEMCS
u MEePEX0THOM
pexuMax.
Metoauka
COCTAaBJICHUS
MPOCTBIX CXEM B
KOMITbIOTEPHBIX
nporpammax
EnergyCS,
Matlab/Simulink

TIOKJIaL

IK-1

MeHee 6

10-12

Bcero oamios

0-29

30-40

40-50

50-60

IIpome:xyTouHast

aTTeCTaludA

IHoaroroBka Kk 3K3aMeHy

JK3aMEHa-
LIMOHHBIE
ouneTsl

IK-1

MeHee 25

25-29

30-34

35-40

Bcero 6aiuios

MeHee 55

55-69

70-84

85-100

2. IlepeyeHb OLIEHOYHBIX

CpeacTB

KpaTKaﬂ XapaKTCPUCTUKA OLCHOYHBIX CPEACTB, UCIIOJIb3YCMBIX IIPHU TCKYIICM KOHTPOJIC
YCIIEeBa€MOCTHU U HpOMC)I(}ITOIIHOﬁ aTTeCcTalnun O6yanOHICFOCH IO AMCHUIIIINHE:

HaunmenoBanue
OLICHOYHOTO
CpeJcTBa

KpaTkast XxapakTeprucTuKa OLEHOYHOr0 CPEICTBA

OneHouHble MaTepUalIbl

[MoaroroBka mgoxianallOKIax M IPE3CHTAMOHHBIA MaTEPHAI IS BHICTYILICHUS

N BBICTYIUICHHC Ha(Ha 3aHATHUAX, OTYHOI'O 1100 3a04YHOTO y4dacTus B

KoH(pepeHmu (xm)

KOH(epeHIUN

3arpyxeHnHsiii B MY J1J1

JOKJIa/1, Oy OJIMKOBaHHBIE

TE3UCHI JOKJIaa0B

3. OIIeHO‘leIe MaTEePUAJBbI TEKYIIET0 KOHTPOJIA YCIICBAEMOCTH oﬁyqamumxcn

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

320YHOTO Y4acTus B KOH()EepeHIUU

I[oxnaz[ n Hpe3eHTaL[I/IOHHLII\/JI MaTcepural Ajid BBICTYIIVICHUA HA 3aHATUAX, OYHOT'O 1mbo

[IpencraBnenue u

coJiepKaHue
OIIEHOYHBIX 1.
MaTEepHajIoB 2.

(98]

JOKYMEHTHI,

OMpCACIAOIINC

MIOPSAIOK

OOyuaromuiicss J0JDKeH NPOJAEMOHCTPUPOBATh 3JHaHue, Ymenue, Bnadenmue 1O OIHOMN
BBIOPAHHOM TeMe TUCHIUIUIMHBIL:
[Topsimok ynpaBieHus: pekuMaMu padOThl HHTEIIEKTYaJIbHOM SHEPTOCUCTEMBI.
HNHcTpyKTUBHBIE
OIIEpaTUBHO-AUCIIETYEPCKOTO YIIPABICHHUS B AIEKTPOIHEPTETHKE.
IIpaBuiia onepaTuBHO-AUCIIETYEPCKOTO YIIPABIEHUS B DJIEKTPOIHEPIETUKE.
4. Tlopsnok ynpaBieHHsI peKHUMaMHU pabOThl SHEPTOCUCTEMBI.

OCYILECTBIICHUS




V)]

CocTaB aBTOMaTHU3UPOBAHHOM CUCTEMBI JUCIIETUEPCKOTO YIIPABICHMSL.

6. cI)yHKL[I/IOHEL]II:HI:IC BO3MOXHOCTH CPCACTB AUCICTYCPCKOIO U TCXHOJIOTHYCCKOI'O
YIIpaBJICHUS.

7. MeTobl OLEHKHA COCTOSIHUSA JIEKTPOIHEPTETUHUECKOTO PEKMUMA UHTEIJIEKTY AIIbHOMU
SHEPreTUYECKON CUCTEMBI

8. Tlopsmox YIIPaBJICHUS AIEKTPOIHEPrETUYECKUM peXKUMOM paboThI
HHTGHHGKTyaﬂbHOﬁ SHCPTOCUCTEMBI C UCITOJIb30BAHHUEM pe)KHMHOﬁ ABTOMATHUKH

9. Meroauka pacuera TOKOBBIX 3aILUT.

10. IIporpamMmHBIe cpeAcTBa U1 PELICHUS 3a4a4 YIIPABICHUS 3JIEKTPOIHEPTE€TUYECKUM
PEKUMOM HHTEIUIEKTYaJIbHOU SHEPTrOCUCTEMBI.

Kpurepuu oneHkun
U IIKaja

IIpu oueHKe NOKIIaNa yYUTBIBAKOTCS CIEAYIOIINE KPUTEPUU:
1. 3nanue mamepuana, ymenue npuMeHAmMs Ha NPAKMuKe, 61a0eHUe HA8bIKaAMU

OILICHUBAHUS coJiep’KaHHe MaTepualia pacKphITO B TIOTHOM 00beMe, MPEAyCMOTPEHHOM IPOTPaMMOii

B Oaiutax muctuiinael — 40 0aisioB; coJep)KaHUE MaTepuana PacKpPhITO HETOJIHO, MOKa3aHO
o0miee TTOHMMaHUE BOMPOCA, JAOCTATOYHOE IS JAbHEHIEr0 M3y4eHHUs MPOTrPaMMHOIO
Mmatepuana — 20 6ayios;
MaxkcuMajibHOE KOJIH4YeCTBO 0a/10B — 40

HaumeHnoBanue AKTHBHOCTb Ha JJA0OPaTOPHBIX 3aHATHIX

OLIEHOYHOI'0

cpeacTBa

[IpencraBnenue u
coJiepKaHue
OLIEHOYHBIX
MaTepuaioB

OOyuaromiuiicst BO BpeMst IPOBECHHUS 1a00paTOpHOM paboThI JOKEH
MIPOIEMOHCTPUPOBATE 3HaHuUe, Ymenue, Braoenue no Teme 1a60paTopHON pabOTHI:

MeToauka coCTaBIEHUS MPOCTHIX CXEM B KOMITBIOTEPHBIX porpammax EnergyCS,
Matlab/Simulink

[IpuHIUIIBI MOIETUPOBAHUS YHEPTIOCUCTEMBI B YCTAHOBUBILIEMCS U IIEPEXOJHOM PEKUMaAX.
Pacuer sneMeHTapHBIX CXE€M B YCTAaHOBUBILEMCS U IIEPEXOHOM PEKUMaAX.

MeToauka cocTaBIEeHUS MPOCTHIX CXEM B KOMITbIOTEPHBIX porpammax EnergyCS,
Matlab/Simulink.

Kpurepuu oneHkun
U IIKaja
OLICHHUBAHHUS

B Oasuiax

[Tpu orieHKE aKTUBHOCTH Ha JIA0OPATOPHBIX 3aHATUSX YUUTHIBAIOTCS CIICTYIOIINE
KpUTEPUU:
1. 3nanue mamepuana, ymenue npumMeHsams HA NpaKmuKe, 8l1a0eHue HagblKamu
CoJiep’KaHHe MaTepHalia PacKphITO B MOJHOM OO0BEME, MPEAYyCMOTPEHHOM IPOTPaMMOi
TUCIUILTUHBL — 20 0asioB; cofep)aHUe MaTepuana PacKpbITO HEMOJIHO, TTOKa3aHo oO0IIee
MMOHUMaHKE BONPOCA, JOCTATOUHOE /JIs JAIbHEHUIIIET0 U3yUEHUs TPOrpaMMHOT0 MaTepuasa
— 10 6amnos;
MakcHuMaJIbHOE KOJIHYecTBO 0a110B — 20

4. OIIeHOquIe MaTepuaabl l'lpOMe)KyTO‘IHOﬁ arTrecranmmu

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

JK3aMeH B BH/Ie MIUCbMEHHOI0 0TBETA HA BONPOCHI OMjIeTa

[IpencraBnenue u
coJiepKaHue
OLIEHOYHBIX
MaTepuaioB

OrneHouHBIE MaTepHalibl, BBIHECEHHBIE Ha 9K3aMEH, MPEICTaBIeHbI B (pOpME BOIPOCOB
1o nqucuuiuivee. [lpuMep BopocoB 1o JUCIUILINHE!
11. Iopsinok ynpaBiaeHHUs pexXxUMaMu pad0Thl HHTEIUIEKTYaIbHOM SHEPTOCUCTEMBI.
12. IHCTpYKTUBHBIE ~ JOKYMEHTBI, ONPEACIAIOIINE MOPSAJOK  OCYIIECTBICHUS
OIIEpaTUBHO-AUCIIETYEPCKOTO YIIPABICHHUS B AIEKTPOIHEPI€THKE.
13. IlpaBuna onepaTUBHO-AUCIETYEPCKOTO YIIPABIEHUS B JIEKTPOIHEPTETHUKE.
14. TlopsioK yripaBiaeHHs peXKUMaMu padOThl SHEPTOCUCTEMBI.




15. CocraB aBTOMaTU3HUPOBAHHON CHCTEMBI IUCIIETYEPCKOTO YIIPABIICHHUS.

16. ®yHKIMOHATBHBIE BO3MOXKHOCTU CPEACTB AMCIETUYEPCKOrO0 M TEXHOJIOTHYECKOTO
YIIpaBIICHU.

17. MeToabl OLICHKH COCTOSIHUS 3JIEKTPOIHEPTETUYECKOT0 PEKUMA UHTEIIEKTYaIbHOM
SHEPreTUYECKON CUCTEMBI

18. [Topsinok YIIPABJICHUSA 3JIEKTPOIHEPTETUYECKUM PEXKUMOM paboThI
HMHTEIJUIEKTYaIbHOM SHEPTrOCUCTEMBI C HCIIOJIb30BAHUEM PEKUMHOM aBTOMATHKH

19. MeTonuka pacuera TOKOBBIX 3aILUT.

20. IIporpamMmmMHbIe CpeaCTBa VISl PELLICHHS 3a0a4 YIIPABICHUS 3JIEKTPOIHEPTreTHUECKUM

PECKUMOM I/IHTGJIJIGKTyaHBHOI\/II 9HCPTOCUCTCMBI.

Kpurepuu oneHkun
U IIKaja
OLICHHUBAHHUS

B Oasuiax

[Tpu BhICTaBICHMM OAIJIOB 32 OTBETHI HA 3aJaHUS B OWJIETE YYUTHIBAIOTCS CIICAYIOIIUE
KPUTEPUU:

1.Ilpasunvrocms omeemos Ha meopemudeckKue 3a0aHU.

2.Bnadenue memooamu u mexHoa02UAMU, 3aNIAHUPOBAHHBIMU 8 paboyell npozpamme

OUCYUNTUHDL.

3.Bradenue cneyuanvbHblMu mepMUuHaAMuy U UCNOIb308AHUE UX NPU OmEeme.

4.Jlocuunocms u nociedo8amebHOCMb OMEEeMa 68 peulaemMom Kelice.

5, {emoncmpayus  cnocobHocmu  yuacmeosams 8  pazpabomxe  0000WeHHBIX

8apuUarmos peulenusi npooiem
Om 35 0o 40 6annoe oyenusaemcs omeem, KOMOPbLL NOKA3bI8Aem NPOUHble 3HAHUS
OCHOBHBIX NPOYECCO8 U3VUAeMOU NpeOMemHOl obracmu, omaudaemcs: 2iyOUHoU u
NOJHOMOU PACKPLIMUsL membvl; 6l1d0eHUue MePMUHOI0SUYECKUM ANnnapamom, YMeHue
00BACHAMb CYWHOCHb, AGIEHUL, NPOYECcos, codbIMUL, 0elamsb 8bl800bl U 0000WeHUs,
dasams apeyMeHmupoBaHHvie Omeemvl, NpPUBOOUMb Npumepwvl, c80000HOe 6ladeHUe
MOHOI02UYECKOU peyblo, T02UYHOCHb U NOCIe008AMEeTbHOCIbL OMEemd.
Om 30 0o 34 bannos oyenugaemcs omseem, 0OHAPYHCUBAIOUUL NPOYHBLE 3HAHUSL OCHOBHBIX
npoyecco8 usyuaemol npeoMemHol ooracmu, omiuyaemcs 2ayouHou u NOJHOMOU
[packpvimus memol, G1adeHue MepMUHOIOSUYECKUM ANNApamom, YMeHue OOBIACHAMb
CYWHOCMD, ABNIEHUL, Npoyeccos, coobimutl, Oelamsv 6bl800bl U 0000WeHUs, 0agams
aApeyMeHmupo8aHHvle  Omeemvl,  NPUBOOUMb  NPUMEPbl,  C80D0OHOEe  6lAdeHUe
MOHOI02UYECKOU  peublo, JI02UYHOCMb U nociedosamenvhocms omeema. OOHAKO
donyckaemcs 00HA — 08e HEMOYHOCMU 8 omeene.
Om 25 0o 30 bannoé oyenugaemcs omaem, ceuUOemenbCmseyuuil, 8 OCHOBHOM, O 3HAHUU
npoyeccos u3yuaemou npeoMemHol 001acmu, OMAULAIOUULICS. HeOOCMAMOYHOU 211y OUHOU
U NOTHOMOU PACKpbIMUs MeMbl, 3HAHUEeM OCHOBHLIX BONPOCO8 Mmeopuu; Cc1adbo
CHOpMUPOBAHHBIMU HABLIKAMU AHAIU3A AGNEHUL, NPOYECCO8, HeOOCMAMOYHbIM YMeHUeM
dasamv  aApeyMeHmMUPOBAHHble OmEemvl U NPUBOOUMb NPUMePbl;, HeOOCMAMmOYHO
C80000HBIM 811A0EHUEM MOHOLOSUYECKOU Peyblo, JI02UYHOCIbIO U NOCIE008AMeNbHOCMbIO
omegema. /lonyckaemcs HeCKOIbKO Ouwub0K 8 COOepIICAHUU Omeemd.
MaxkcumajibHOe KOJIU4eCcTBO 0AJLJI0B 32 3K3aMeH - 40
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