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1. Heab, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00yYeHHUsI 110 JUCHUIIIMHE
[lenpro mnpenogaBaHus AUCLMIUIMHBI «AMIApaTHO-MPOrPAMMHBIE KOMILUIEKCHI IS

QJICKTPOIHCPICTUICCKHUX

TCXHOJIOTHUYCCKOI0  Iponecca,

CHUCTCM» ABJIACTCA

ydera, KOHTpPOJIA

M3y4ECHUE

BOITPOCOB
U JUCHETYEPCKOrO  YNPABICHUS

aBTOMaTu3alnu
B

QJICKTPOIHCPICTUICCKUX CUCTEMAX, C IPUMCHCHUCM BHCKTpOHHOP'I BBIUMCJIMTECILHOM TEXHUKHU.

3aaaanH AUCHUILUIMHBL ABJIAKOTCA Pa3BUTUC Y CTYACHTOB INIOHHMAHHA CTPYKTYPLI H
IMPUHOUIIBI (b}’HKHI/IOHI/IpOBaHHH CUCTCM aBTOMATHU3AllMU B SHCPI'CTUKC, crroco0oB p8,3pa6OTKI/I )41
BHCAPCHUA CUCTCM NUCIICTUCPCKOTO YIIPABJICHUA B QHCPI'CTUKC.

Kommnerenmnuu,

dbopmupyembie 'y oOydarommxcs,

3alllITaHUPOBAHHBIC PC3YJIbTAThI

O6y‘{€HHH M0 AUCHUININHC, COOTHCCCHHLIC C MHIUKATOPAMHU HOCTHKCHHA KOMHCTCHHHﬁ:

Ko n HaumeHoBanue
KOMIIETEHIINU

Ko n HaumenoBanue
WHJIMKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

3aruTaHupOBaHHbBIE PE3YIbTATHI 00YyUCHHUS
0 IUCIUIUINHE (3HATH, YMETh, BIIAJICTh)

[Ipodeccuonansusie kommerenunu (I1K)

[TK-2 CnocobeH ynpaBisiTh
pe3ysibTaTaMi Hay4HbIX
UCCIIeIOBaHU B 00J1acTH
AIIEKTPOIHEPIETUYECKUX
CHCTEM, CETEH,
aNIeKTponepeaay, ux
PEKUMOB, YCTOMYNBOCTH U
HaJE)KHOCTH

[IK-2.2 JlemoHCcTpUpyET
TEXHOJIOTUH BHEAPEHHS
PE3yNbTAaTOB HCCIEIOBAaHUN U
pa3paboToK B 00JaCTH
ANEKTPOIHEPTETUUECKUX CUCTEM,
CeTeH, dIIEKTpoIepeaad, ux
PEXKHUMOB, YCTOMUNBOCTH U
HA/ICKHOCTH

3namu:

3HaeT cHocoObl  mepeAayd  JAaHHbIX U
KOMMYHHKAIIMOHHbBIE TPOTOKOJIBI.

Ymems:

YMeer  OpUMEHATh — NPUHLUUIOBL  PabOTHI

CUCTEMHBIX IIHMH JUIsl CO3JIaHUSl aJIrOPUTMOB
MOCTPOCHHUS U (PYHKUIMOHHUPOBAHUSI CEPBEPHBIX
CTOEK B IIOMEUIEHUAX ciyk0 P3 u A cranuuii u
MOJACTAHIIMH.

Bnaoemy:

Brageer HaBbIKaMy MOJKJIIOYEHHS MTEPBUYHBIX
npeoOpaszoBareniel TOKa W HANpPsOKEHUS K

U3MEPUTENIIM ~ [AapaMeTPOB  JIEKTPUUYECKOU
CeTH.

I1IK-1 Cnocoben npoBoauTh [1K-1.4 Ucnonw3yet 3nams:

Hay4YHO- HCCIIeI0BaTEIbCKUE CMEeLUATU3UPOBAHHOE 3HaeT porpaMMHBbIe POAYKTHI,

paboTsl B 0bsacTH
npodeccnoHanbHOM
JeSITEeIbHOCTH

porpaMmmMHoOe o0ecriedeHue mpu
MIPOBEJICHUU HAYYHO-
MCCJIEI0BATEIbCKUX padoT B
obiactu mpodeccnoHaIbHOMI
JIeATEIIbHOCTH

OPUEHTHUPOBAaHHBIE HA pEUICHHE HayYHbIX U
POEKTHO- KOHCTPYKTOPCKHUX 3a/a4 B 00JacTu
JNEKTPOIHEPreTUKH;  OCHOBHBIE  METOJBI,
CpeACTBa M CIOCOOBI MONYYEHUs, XpaHEHHs U
nepepadboTKu uHbopMaIuu
ANEKTPOTEXHUYECKOT O XapakTepa.

Ymemu:

YMeeT NIpUMEHSTh BBIYUCIUTEIBHYIO TEXHUKY B
CUCTEMax IPOTUBOABAPUIHON aBTOMAaTUKH U
peneitnoit 3amutel: MII P3A Sepam ¢upmbl
Shcneider Electric, SPAC dupmer ABB, IPR-A
¢bupmMbl MexaHOTPOHHUKA.

Braoemeo:
Brnageer HaBbIKaMHU COCTaBlIeHUs accemOiep
MIPOrpPaMMBbI TUIS nepeaqn JIAHHBIX

nocpenctBom COM- nopra [I19BM.




2. MecTo aucuuniaudbl B cTpykrype OIIOII

I[I/ICHI/IHJIHHa AHHapaTHO-HpOFpaMMHBIC KOMIIJICKCHI

ML QJICKTPOIHCPICTHICCKHUX

CHUCTCM OTHOCHUTCA K 4YacCTH, @OpMpreMOI‘/II YaaCTHHUKaMH O6p8,30BaTCJII>HI>IX OTHOIIICHUU

ydeOHOro IUIaHa TI0 HampaBieHWIO TmoAarotoBku 13.04.02  DnekTposHepreTuka U
3JICKTPOTECXHHUKA.
Kon [IpenmecTByromue JUCUUATLINHBI (MOIYJIH ), [Tocneayronue TUCIUTLIMHBI (MOIYIIH ),
KOMIIETEHIIUU npaktuku, HUP, np. npaktuku, HUP, np.
VK-1 MareMaTHYeCKHUEe METO/ bl MOACTHUPOBAHUS
IPOTHO3UPOBAHUS

VK-4 [IpousBoacTBEHHAsS IPaKTHKA
(TpeunIoMHast)

VK5 [TpousBoacTBeHHAS paKTHKa
(mpenaunaoMHast)

K-1 OnruMu3anuys 3JIEKTPOIHEPIeTUYCCKUX

CHCTEM

[IpousBoacTBEHHAsS IPaKTHKA

IK-1 (mpenaunIomMHast)
Cpenctea yIpaBIICHUS PeKUMaMU B
DJIEKTPOIHEPIETHYECKUX CUCTEMAX
[IpousBoacTBEHHAS IPaKTHKA

TIK-2 (mpenaunIomMHast)
CpenctBa yIpaBICHUS peKUMaMU B
DJIEKTPOIHEPIETHYECKUX CHCTEMAX

J171st OCBOEHUS TUCIUTIIIMHBI 00YUYaIOIIUNACS TOJKEH:

OOyuaroiyecs JOJKHBI: 3HaTh CTPYKTYPY M OOOPYIIOBAHUE DIICKTPOIHEPTETUUECKUX
CUCTEM, CcHerupUKy TEXHOJOTUM TMPOU3BOACTBA M TMepeladydl dSJIEKTPOIHEPTHH, OCHOBBI
MOCTPOEHUS MH(DOPMAITMOHHO — U3MEPUTEITHLHON TEXHUKH.

3. CTpyKTypa U coaepkaHue TUCHUILIMHBI

3.1. CTpyKTypa 1M CHUILIAHBI

OO6mmast Tpy10€MKOCTh TUCIMIUIMHEI cocTaBisieT 6 3aueTHbIX(bie) enunauti(bl) (3E), Bcero
216 4acoB, W3 KOTOpPHIX 53 YacOB COCTaBJISIET KOHTaKTHas paboTra oOydaromierocs c
npernojaBareyieM (3aHsATUsA JIEKIIMOHHOrO Tuma 16 wyac., 3aHATHUS CEMHUHAPCKOro THIIA
(TpakTUYEeCcKue, CEMUHAPCKUE 3aHATHS, JJA0OpaTOpHBIE PaOdOTHI U T.I.) 32 yac., TPYNIOBBIC H
WHJIUBUAYaJIbHbIE KOHCYJIbTAIlUU 2 4yac., npuem 3k3amena (KITA), 3adera ¢ ouenkoit - 1 yac.,
camocTosaTenbHas pabora oOyuatomerocss 128 wac. Ilpaktuueckass MOATOTOBKA MO BHIY
npodeCCUOHAIBHOM JIeSITENNLHOCTH cocTaBisieT 4,8 Jaca.

Bun yaeOHO# paboThI

ObLIAA TPYAOEMKOCTD JNCHUIIJIMHBI

Cemectp
Bcero
4acoB
3
216 216




KOHTAKTHA PAGOTA OBYYAIOHIEI'OCA

C ITPEIIOAABATEIJIEM, 53 53
B TOM YHUCIIE:

Jlexnnonnsie 3ausatus (JIex) 16 16
Jlaboparopusie 3ansaTus (J1ad) 16 16
[Tpaxtrueckue 3ausatus (I1p) 16 16
KoHTponb camocTosTenbHON paboThl M HHASE KOHTAKTHAS 5 5
pabora (KCP)*

Koncynbranuu (Konc) 2 2
Konrakrabie yacel Bo Bpems arrecrauuu (KIIA) 1 1
CAMOCTOAATEJIBHAA PABOTA OBYYAIOUIET'OCA 128 198
(CPC), B TOM uncie:

[ToaroToBka K MpOMEKYTOUYHOM aTTecTaluu B hopme: 35 35
(’K3aMeH)

®OPMA [TPOMEXYTOYHOUATTECTALIMU Dk €)%

3.2. Copep:kaHue QMCHUILIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3iejiaM U BUAAM 3aHATHHI

Pacnipenesienue Tpya0eMKOCTH
(B yacax) mo Buam y4e0HOM padoThl, BKJIKYasA

CPC
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(KCP)
n0020MOBKA K NPOMENCYMOUHOU

ammecmayuy
(3HaHMSsI, yMEHH S, HABBIKH)

3aHATHS JEKIIMOHHOTO
THIIA
3aHATHS TPAKTHYECKOTO /
CEMHUHAPCKOT0 TUTIA
JlaboparopHbie pabOThI
['pyrimnoBbie KOHCYIbTAUN
CamocTosiTenbHas padoTa CTyACHTA,
T
OHTPOITb CAMOCTOSITEIILHOM pa
Cnauva 3aueTa / 9K3aMeHa
Hroro
dopmMupyeMbIe pe3yabTaTbl 00y4eHUst
@®opMBbI TEKYIIEro KOHTPOJIsI

K

@®opMbI POMEKYTOYHOM aTTECTALUN

MakcuMaJbHOE KOJHYECTBO 0AJ1JIOB 1O

()

- PEMTHHIOBOI CHCTEME

0A/LJILHO

Pazgen 1. Beenenue. HpI/IMeHeHI/IC BBIYHCIIMTEILHON TEXHUKH B CUCTEMAX YIIpaBJICHUA




1. Lenu, 3amaun u
coZIep)KaHue Kypca.
IloHsTHE CHCTEMBI.
Pone u mpumepsl

HCIIOJIb30BaHMS
BBIYMCIIUTEIbHOM K-1.4
TEXHUKH B 31
cHUCTEMax K- 2’ 9
yIpaBIeHUS 31 31,
fffﬂbéem TK-1.4| JI1.1, |7Ta6,
uHTepdelica Mex Iy 1 111 0,5 10 13 H-IZIIZ,Z ﬁéi’ Tecr, |9xsamen|3
IIPOIECCOM u -Y-ll 29 Ip,
YIPaBISAIOLIUM K- 2’. 2
KOMITBIOTEPOM: Bl
JIaTYMKHU, K- 1’. 4
HCTIONHHUTEIIbHBIC Bl
yCTPOICTBA,
oJjioca
MIPOITYCKaHUS i
IyM, nepeaaya
HM3MEPUTEITbHBIX
CHUTHAJIOB.
Paznen 2. CTpykTypa U IpUHLHUIIBI paOOTHI CUCTEMHBIX IIIUH

2. Crpykrypa u K-1.4
MPUHIIMIIB PaOOTHI 31 '
KH: o0muye | HK-2,.2
MEXaHUYCCKHE 31
XapaKTePUCTUKY; HK-l’. 4| 7111, |JTa6,
3JICKTPOHHbBIE
CXGMBI;) IIHHHOT'O 2 1|2 10 15 Y1, | J1.2, \Tecr, |9k3amen|3

. [K-2.2 | JI2.1, |11
uHtepdeiica; ) Vi, | 122 P,
aneKTquVeCKHI/I [IK-2.2
uHTepdeiic MUHBI, Bl
MIPUHITUTIEI pabOTHI HK-l’ 4
IIMH, MOATrOTOBKA -Bll

IIMHBI K padoTe.

Pazgen 3. CriocoOmI nepeaayn JaHHbIX U KOMMYHUKAIIMOHHBIC ITIPOTOKOJIbI




3. [Ipumepsr
nepenadn

uHpopManuu.
OcCHOBHEBIE
KOJINYE€CTBCHHBIC
XapPaKTEPUCTUKHU:
MPOITyCKHAs
CIIOCOOHOCTD,
moJjioca
MIPOMYCKaHMUS, I1K-1.4
MOMEXH, CKOPOCTh -31,
nepefaavynd JTaHHBIX. [1IK-2.2
DNEeKTpUYECKUE -31,
IPOBOJHHKH. [1K-1.4| JI11.1, |JIa0,
Monyanus 0,5 10 13 -Y1, [JI1.2,|Tect, |Dk3ameHn|3
Hecyleil curHana. [1IK-2.2 ] J12.1, Ip,
Onruueckas -V1, | J12.2
nepeaada JIaHHBIX. [IK-1.4
Papnonepenaua -B1,
JTAHHBIX. [1IK-2.2
[TpoTokombl -B1
KaHaJILHOT'O
YPOBHS.
[IpoTokomsl
nepeaadn
CHUMBOIJIOB. bur-
OpPUEHTUPOBAHHBIC
MPOTOKOIBI.  biok-
OpPUEHTUPOBAHHBIC
MIPOTOKOJIBI.
Paznen 4. XapakTepuctuka eAMHON 3JE€KTPOIHEPreTHUECKOi cructembl Poccun
4. Oo6mas
XapaKTePUCTHKA
€IMHOMN
AIEKTPOIHEPTETHY K-1.4
eCKoI CHCTEMBI 31,
(EBC) Poccun. MK-2.2
D¢ dexTuBHOCTH 31,
EDC. Pexxnmer MK-1.4 J1a0,
paboTbI ESC. -V, .4, Tecr, |Dx3amen|3
OcobenHocTr 10 14 [K-2.2 J2.1, :
e “| 2.2 |Hp,
PCIIEKTUBHOTO Vi,
pa3BUTHUSA ESC. MK-1.4
VYnpasnenue -BI,
AIEKTPONOTPEOIICH MK-2.2
HEM. CpaBHenue -B1
ESC Poccmu ¢
IPYTUMH
SHEProoObEeTMHEH

JAQNATA

Paznen 5. ABTOMaTu3upoOBaHHBIE CUCTEMBI JUCTIETYEPCKOTO YIIPABICHUS




5. Ob6mas
XapaKTepUCTHKA
ACLY EDC
Poccun. 3anauu
yIpaBiIeHUS.
Wudopmanus,
UCIOJIb3yeMasi TMpHu
yIpaBIeHUH.
TpebGoBanus K
MeTOoJIaM u
IrOpUTMaM
pelieHus 3ajau
yIpaBIeHUS.
OcHOBHBIE
TEOPETHYECCKUE U
METOJINYECKUE
3a/1aqm.
HNudopmanmonnoe
obecrnieueHue
ACLY: oOmasg
XapaKTePUCTHKA
MH(OPMALIMOHHOT
0 o0OecIieucHus,
CpeICTBa U METO/IBI
nepenavyn
uHpopManuy,
yIpaBiieHUE

10

15

[1K-2.2
-31,
[1K-2.2
-Y1,
[1K-2.2
-Bl

J1.1,
JI1.2,
JI2.1,
JI2.2

JIao,
Tecr,
IIp,

DK3aMeH

Paznen 6. CucteMsl qucnerdepckoro ynpasieHus u coopa nanasix SCADA




6. Omnpenenenue u

o0masi CTpyKTypa
SCADA.

@yHKIMOHAIbHASA

CTPYKTYypa

SCADA.

OcoGenHoctu

SCADA KaK

nporecca

yIpaBJICHUS.

OcobenHoctu

nporecca

yIpaBJICHUS B I1K-1.4

COBPEMEHHBIX -31, Jlab,

JUCTIETYEPCKUX 0,5 [1K-1.4 1.1, Tect, |Dx3amen|3
3122 (1”20 27 J1.2,, :

CUCTEMaX. -V1, 1122 |1Ip,

OcHoBHbIE [1K-1.4 '

TpeOOBaHUs K -B1

JMCTIETYEPCKUM

crcTeMam

yIpaBJICHHSL.

O6nactu

IIPUMEHEHHUS

SCADA-cucrem.

Tennennun

pa3BUTHS

TEXHUYECKUX

CpeAcTB CHCTEM

T CTIETYEPCKOTO

yIIpaBJICHUSI.

Paznen 7. ABToMaTu3upoBaHHas CUCTEMa yIpaBlIeHUs, KOHTPoJs U coopa gaHHbIx EMCS

7. Onucanue,

npeJHa3HaueHHe |

MPEUMYIIECTBA

cucremsl  EMCS [IK-1.4

(Electrical -31,

Monitoring and [1K-2.2

Control ~ System), 31,

paspaboTaHHO [K-1.4 | JI1.1, |J1a0,

dupmoit  «Shneider -V1, |JI1.2,|Tecr, |Dk3amen|3

Electric. I I N I k22| n2.1, |y,

Apxurektypa -1, | J12.2

cucrembl EMCS. [1K-1.4

NHTennexTyaibHbl -B1,

€  DJIEKTpUYECKHE I1K-2.2

armaparsl. -B1

QOYHKIIUNA CUCTEMBI
EMCS. CaoiicTBa
cucrembl EMCS.

Pa3nen 8. ABTomMaTtu3upoBaHHas CCTEMa yIpaBJICHUs, KOHTpous i coopa nanHbix MiCroSCADA




8. Omnucanne u

npeIHa3HauYeHUE
CHUCTEMBI
MicroSCADA,
pazpaboTaHHOU
bupmoii «Abb
ABTOMaTH3ALIHN.
bazoBrie u
CHeIUaIu3upOBaH
HBIE byHKIIH [IK-1.4
ABTOMATHU3HPOBAH 31, M1 J1a6,
HOM CHUCTEMBI [IK-1.4 -1
yopasmenns | 3 | 1 | 2 |2 18 25 Vi, 712, II:IGCT, Dk3ameH|3
AIIEKTPOIHEPTETHK [IK-1.4 J12.1, |1'P
u (ACY D) na 6aze Bl
TEXHOJOTHH
MicroSCADA.
Crpykrypa  IITK
ACY D mHa O0aze
TEXHOJOTHH
MicroSCADA.
[Tpumepsr
BHenpeHus ACY O
Ha Oaze
AMineaCONADA

Paznen 9. OnepatuBHbie nH(DOpPMALIMOHHO-YyTIpaBstome koMmriaekcsl ACY
9. Cerp cbopa u
nepeavyn
uH(pOpMAIIHH. I[IK-1.4
TexHHUecKue -31,
cpeactea OUVYK. [1K-2.2
ABTOMaTH3UpPOBaH -31,
HbIE CHCTEMBI IIK-1.4 1.1 J1ab,
KOHTPOJIS sal 3| 2 | 1|1 10 14 V1, H1:2: Tect, |DKk3ameH|3
3JIEKTpOnoTpedieH I1K-2.2 T12.1. |Tp,
HEM. -V1, -
ABTOMAaTU3UPOBaH [K-1.4
HBIE CHCTEMBI -B1,
JUCTIETYEPCKOTO [1K-2.2
YIIPaBICHUSA -B1
pacmpeenuTeNbH

LIYX ceTell

Paznen 10. Kommiekc mporpaMMHO-TEXHUYECKHX cpeacTB Sicam Pas




10.
[IpennasHauenue u

onucanne  KIITC
Sicam Pas
KOMITAaHUH I1K-1.4
Siemens, -31,
npeaHa3HauYeHHON [1IK-2.2
1. TOCTPOCHUSA -31,
CUCTEM [IK-1.4 JIao,
J1.1,
TEJIEMEXaHUKA B 0,5 -V1, Tect, |9k3amen|16
1 2 10 14 JI1.2,
AIIEKTPOIHEPTETHK [1K-2.2 2.2 I1p,
e. [ITK Sinaut -V1, " |IKCP
ST17. Usmepurenu I1K-1.4
apaMeTpoB -BI,
ANEKTPUICCKOM I1K-2.2
ceru Sentron PAC -B1
3200 u 4200.
IIpumepsl
BHeApenuss KIITC
Sicam Pas.
Paznen 11. ABTOMaTu3npoOBaHHBIE CUCTEMBI KOHTPOJIS U yueTa aiekTposneprun (ACKYD). TpeboBanus k

COBPEMCHHLBIM CH

ctemaM ACKYD. ACKYD «Mepkypuii-OHEPI'OYY

ET»

11. Oo6mast
XapaKTEepUCTHKA,
byHKIIUU u
obnactu
IIPUMEHEHHUS
cuctrem ACKVYD.
OyHKIUU "
XapaKTePUCTHKHU
YCIIA RTU-300
¢upmsl «<ABb BOU
Mertponukay.
CpaBHeHne
MPOBOJHOM
485) m
CHCTEM.
IIpennaznauenue u
MIpEerMYIIeCcTBa
CHUCTEMBI
«Mepkypuii-
OHEPI'OYYET».
Onucanue
KOMIIOHEHTOB
ACKYD
«Mepkypuii-
OHEPI'OYYET».
OKOHOMHYECKHUU

3 dexT u mpuMepsI
BHEJPEHUS
ACKYD
«Mepkypuii-
OHEPI'OYYET».

(RS-
PLC-

10 1

16

[1K-2.2
-31,
[1K-2.2
-Y1,
[1K-2.2
-Bl

J1.1,
7.2,
J12.1,
J12.2

JIa0,
Tecr,

JIKi

DK3aMeH

17

Pasnen 12. Dx3ameH




12. Dk3amen

I1K-1.4
-31,
I1K-2.2
-31,
I1K-1.4 | JI1.1,
-V1, [JI1.2,
I1K-2.2 | JI2.1,
-V1, | JI2.2
I1K-1.4
-B1,
I1K-2.2
-Bl

OK3aMeH

40

HUTOI'O 16 [ 16 |16 2 [128] 2 | 35| 1 |216

100

3.3. TemaTnyeckuii JIAH JeKIIHOHHBIX 3aHATHI

Howmep paznena
JUCHUTIINHBI

TeMbl IEKIIMOHHBIX 3aHATHI

TpynoemMKkocTs,
qac.

]_[eJ'II/I, 3aladyi MU COLACpKaHHUC KYypcCa. Ilonsitue cucremnl. Ponb u
INpUMEPBI HUCIIOJIB30BaHUA BBIYMCIIMTCIIPHON TEXHHKHM B CHCTEMax
YIpaBJICHUA U 3alIATHI. KommoHeHTBI I/IHTCp(I)eI;'ICB. MCKAY MMpoueccomMm
U YHOpaBIAIOMIUM  KOMIIBIOTCPOM: JaT4uKH, HCIIOJHHUTCIbHBIC
YCTpOﬁCTBa, I1oJIoCa MpoIyCKaHug U IIyM, Iepeaada U3MCPUTCIIbHBIX
CHUT'HAJIOB.

CTpykTypa M TpPUHIUINBI PabOThl IIUH: OOIIME W MEXaHUYECKHE
XapaKTePUCTUKH; JJICKTPOHHBIE CXEMbl MIMHHOTO HHTEpdeiica;
DNIeKTpUYecKuil uHTepdelic I[MUHBI, MNPUHLIUNBI pabOTHl  IIIHH;
IIOATOTOBKA INMWHBEI K paboTe.

[Tpumepsl nepenaun uHPopManuu. OCHOBHBIE KOJUYECTBEHHBIE
XapaKTEePUCTHKH: IMPOMYCKHAs CIIOCOOHOCTb, MOJOCA MPOIYCKAHUS,
MIOMEXH, CKOPOCTh Iepe/lau JAHHBIX. DJIEKTPUUYECKHE MPOBOJAHUKH.
Monynsauusa Hecymed cur”ana. OnrTudeckas Iepenada JaHHBIX.
Pamnonepenaua  ganHbpIX.  IIpOTOKONBI  KaHAJIBHOIO  YPOBHSL.
IIpoToKOIBI IEPENAYN CUMBOJIOB. BUT-OpUEHTUPOBAHHBIE TPOTOKOJIBI.
bBII0OK-OpPHEHTUPOBAHHBIEC TDOTOKOIIBL.

OOmrasi XxapaKTEepUCTHKA €IMHON 3JIEKTPOIHEPTETUUCCKON CHUCTEMBI
(EDC) Poccun. DddexruBnocts EDC. Pexumbr padoter EDC.
Ocobennoctu  mepcnektuBHOro pasButusi EDC.  Vmpasienwue
anektponorpednennem. CpaBuenne EDC Poccum ¢ npyrumum
HHEPro0ObEeTMHEHHUSIMH.

O6mas xapakrepuctuka ACHY EDC Poccuu. 3agaun ympaBieHus.
Wudopmanus, wucnoibdyemas MpH yrpaBileHHH. TpeOoBaHUs K
METOJaM M ajJIropurMaM pEeIICHUA 3aJad YIIpPaBJICHUA. OcHOBHEBIE
TEOpeTHYecKue M  MeToAuueckue 3agaud. HHpopmanmroHHOe
obecneuenne ACJIY: oOmias xapakTepucTHKa HH(DOPMAIMOHHOTO
o0ecrieyeHus, CpeacTBa M METOABl IMepefadyd uHopMaluy,
VIIDABJICHUE TAHHBIMHU.

Omnpenenenne u obmas crpykrypa SCADA. ®yHKumoHambHas
ctpykrypa SCADA. OcobGennoctu SCADA kak mnpouecca
yrpasieHusi. OCOOCHHOCTH TIpoliecca YIpaBlICHUS B COBPEMEHHBIX
nucrieTyepckux cucremax. OCHOBHbIE TPEOOBAHUS K TUCIETYEPCKUM
cucreMaMm ympaneHus. O6mactu mnpumenenus SCADA-cucrem.
TenaeHIMN pa3BUTHS TEXHUUECKUX CPEJICTB CUCTEM JTUCIIETYEPCKOTO
VIIPABJICHUS].




Onucanue, mnpenHa3HaueHWE W TMpeumyiiectBa cucteMbl EMCS
(Electrical Monitoring and Control System), paspaborantoii pupmoit
«Shneider Electricy. ApXHUTEKTypa CHUCTEMBI EMCS.
WHuTennekTyanbHble JeKTpUYeckue anmaparbl. OYHKIIMA CHCTEMBI
EMCS. CgoiictBa cucrtembr EMCS.

Onucanne U MNpeJHA3HAYEHUE  CUCTEMBI MicroSCADA,
paspaboranHoii ¢pupmori «ABb ApTomarmzanus». ba3oBeie wu
CHEeIUAIM3UPOBaHHBIE (YHKIIUU aBTOMATH3HPOBAHHOW CHCTEMBI
yrnpasieHus s dnekTpodHepreTuku (ACY 3J) Ha 0aze TEXHOJOTHH
MicroSCADA. Crpykrypa [ITK ACY D Ha 0a3ze TEeXHOJIOTUH
MicroSCADA. Ilpumeps Bueapenus ACY D na 6aze MicroSCADA.

Certb coopa u nepenaun nadopmanuu. Texanaeckue cpeactea OUYK.
ABTOMAaTH3UPOBAHHBIC CHCTEMbI KOHTPOJIS 3@ 3JICKTPOIIOTPEOICHUEM.
ABTOMaTU3UPOBAHHbIE  CHCTEMbl  JUCIETYEPCKOTO  YIPaBJICHUS
pacIpeIeIUTEIIbHBIX CETEH.

10

[Mpeanasuauenue u onucanue KIITC Sicam Pas kommanuu Siemens,
MpeIHA3HAYCHHOW I  TOCTPOSHHUS CHCTEM TEJIEMEXaHWKH B
snekrposHepreruke. IITK Sinaut ST17. Msmeputenu mapamMeTpoB
anextpuyeckoit cetu Sentron PAC 3200 u 4200. [Tpumepbl BHEAPEHHUS
KIITC Sicam Pas.

11

OO0mias xapakTepuCTHKa, (PYHKIIMU U 00JIACTH MPUMEHEHHUSI CHUCTEM
ACKYD. Oyukiuu u xapakrepuctuku Y CITI RTU-300 dupmsr «AbBb
BOU Merponukay. CpaBaenue npoBoHoi (RS-485) u PLC- cuctewm.
[lpennasHauenue W mpeuMyllecTBa  cucTeMbl  «MepKypuii-
OHEPI'OYYET». Omnucanue kommnoHeHTOB ACKVYD «Mepkypuii-
OHEPI'OVYET». DxoHomuueckuil 3¢GeKT U mpuMepbl BHEAPEHHS

ACKYD «Mepkypuii-OHEPT'OYYET).

Bcero
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3.4. TeMaTH4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

Howmep pasznena
JUCHHUTITUHBI

TeMbl NpaKTUYECKUX 3aHATHN

TpynoemMKkocTs,
qac.

IIpumeHeHne BBIYUCIIMTEIIBHON TEXHUKH B cucTreMax
IIPOTUBOABapUMHON aBTOMAaTUKM M penelHoN 3amuThl. OnucaHue
tepmunanoB MIT P3A Sepam o¢wupmsr Shcneider Electric, SPAC
dupmel ABB, IPR-A dbupMsl MexaHOTpOHUKA

CTpykTypa ¥ TNpPUHLOUOB pabOThl CHCTeMHBIX MuH. Omnucanue
AJITOPUTMOB MOCTPOCHHS U (HYHKIIMOHUPOBAHUS CEPBEPHBIX CTOEK B
MOMeIIEHUIX cayk0 P3 1 A cTaHnuil ¥ OACTAHIIIIA

CriocoObl mepefaud JaHHBIX M KOMMYHHKAIIMOHHBIE IMPOTOKOJBI.
Onuncanne KaHaJIOB CBSI3W, NMPUHIMIIOB MX IPUMEHEHUs, YCTPOWCTB
anmnaparypbl KaHaJOB CBSI3M Ul ciay4daeB Hcnoib3oBanus BOC,
KOaKCHaJIbHOro Kaless U pajiioKaHaia

XapakTepHUCTUKa €IMHOM IIEKTPO3HEPIeTUYECKOU cucteMbl Poccuu.
N3ydenue cenuanu3upoBaHHON NEPUOANYECKON JINTEPATYPHI B YACTH
OTNKCAHMs XapaKTEPUCTHK, MpoOsieM M mepcnekTuB pa3Butus EDC
Poccun

ABTOMaTU3UPOBAHHBIE  CUCTEMBl  JUCIETYEPCKOTO  yIPaBICHHUS.
N3yuenne coctaBa u ¢ynkuun APM nucnerdepa TemaoBOH H
ruapodexTpoctaniuy.  OnucaHue  NpPOrpaMMHOIO  KOMILIEKCA,
BxoJsmero B coctaB APM nucneruepa




Cuctembl aucrieTdyepckoro ympasiieHus u coObopa maHHeix SCADA.
V3ydyeHrne TNPUHIUIOB TOCTPOCHUS, (DYHKIMOHAIBHBIX CBSI3eH U
3amay, BeIMoMHAeMbIX coBpeMeHHbIMU SCADA cuctemaMu BemyIux
3apyOexHbIX npoussoauTeneii (Siemens, ABB u 1.1.)

ABTOMAaTHU3UpOBaHHAs CHCTEMa YIPABJICHUS, KOHTpPOJsi H cOopa
nanHeix EMCS. Omnmcanue cocraBa, snemeHToB u QyHkuuu ACY
EMCS ¢upmer  Shcneider Electric.  HM3ydenune mporpaMMHOTro
KoMmIuiekca, Bxoasmiero B coctaB ACY EMCS ¢upmbr Shcneider
Electric

ABTOMAaTH3UMpOBAaHHAs CHCTEMa YIpaBJICHUS, KOHTpoJs M cOopa
nanabix MicroSCADA. Omucanue cocTaBa, 3JIEMEHTOB U (DYHKIIUH
ACY MicroSCADA ¢upmbr Abb-ABTomaruzanus. HW3yuenue wu
onucanue  koHTpoyuiepoB  RECS561, REC523, YCTPOMCTB
tenemexanuku RTU211

ABTOMATH3WPOBAHHAS CHUCTEMa VIPaBICHUS, KOHTPOJs | cOopa
nauuaeix  MicroSCADA. U3ydenue mnporpaMMHOIO KOMILIEKCA,
Bxomsmiero B coctaB  ACY  MicroSCADA  ¢upmer  ABbB-
ABTOMAaTH3aISL.

10

OneparuBHble MH(POPMALMOHHO-YIIpaBisitomne komiiekcsl ACIY.
Onucanne HazHayeHHs, (QYHKIHMA U COCTaBa SJIEKTPOHHOM MOUTHI
«Dnexrpay I'BL sanexrposnepretnku PAO «HOC Poccuny

11

Komruteke nmporpaMMHO-TEXHUYECKUX cpencTB Sicam Pas. Onucanue
HasHavyenus, Gpyukiuii u cocraBa [TTK Sicam Pas ¢pupmsr Siemens

12

Onucanue nporpammuoro siapa ITTK Sicam Pas

13

ABTOMaTH3UPOBAHHbBIE CUCTEMBI KOHTPOJS U y4yeTa AJIEKTPOIHEPIUU
(ACKY?D). TpeboBanus k coBpeMeHHbIM cuctemam ACKYD. ACKYD
«Mepkypuii-OHEPTOYYET».

N3yuenne npuHuunoB noctpoeHus PLC-cereif, oGopynoBaHus u
MUKPOIIPOILIECCOPHBIX CYETUYMKOB JIEKTPOIHEPTUH TUTIA «MepKypuit»,
IpeIHa3HauYeHHBbIX U1 uHTerpaunu B cuctemsl ACKYD 1o cuiioBeiM
cersim 0.4 kB

Bcero
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3.5. TemaTu4eckuii MJ1aH JJalOPATOPHBIX padoT

Howmep pasznena
JUACLUIIIUHBI

Tembl 1a00paTOPHBIX paboT

TpynoemkocTs,
yac.

[TogxiroueHue MepBUYHBIX MTpeoOpa3oBaTenell TOKa M HANPSHKEHHS K
U3MEPUTEIISIM MapaMeTpoB AnnekTpuueckoit cetu Sentron PAC 3200 u
4200 1 uX aHAJIOrOB

Onucanue MNpuUHIUNA TOAKIIOUYEHUS MepUPEepUiHbIX YCTPOUCTB
I19BM k matepunckoii iate [II9BM

Onwucanue nporokoioB RS232 u RS485. CocraBnenue accemOunep
IPOTpaMMBI JUTS TTepeIadu JaHHbIX mocpeactBoM COM-tiopra [I9BM

Onucanne mporokoia TSP/IP. M3yueHne NpUHIMIIOB MOCTPOCHHS
cereii Ethernet

Onucanue M W3ydeHUe MPUHLIUINOB pabOTHI IIUTa MHEMOHHYECKOTO

Iy 1y

Onucanre W W3yYyeHHWE NPUHOUNOB (yHKIMOHMpoBaHus APM
nucrieryepa. Pabora ¢ mporpamMubiM komiuiekcom APM nucneruepa,
GyHKIMS WMUTAIMU: OOydYeHWe ympaBlieHHI0 DY, Ha MpuMepe
nepeximoueHuii npucoequHernii OPY 110 (220) kB ¢ paboueit Ha
DPE3EPBHYIO CEKIIMIO IIUH




Onucanre W W3yYyeHHWE NPUHOUNOB (yHKIMOHMpoBaHus APM
nucrieryepa. Pabora ¢ mporpamMubsiM kKomiuiekcom APM nucneruepa,
GyHKIMS WMUTAIMU: OOydeHWe ympaBlieHHI0 DY, Ha MpuMepe
nepexiatoueHuid B OPY 110 (220) kB mnpu BbIBOAE CHIIOBOTO
TpaHnchopmaTopa B PEMOHT

Onucanue ¥ W3y4YeHHWE NPUHIUNOB (yHKIHOHHpoBaHUs APM
nucrieryepa. Pabora ¢ mporpammubsiM kKomiuiekcom APM nucrnieruepa,
¢ynkuus wmuTanuu: oOydeHHe yrpaBieHHIo DY, Ha mOpuMmepe
nepekaoueHnid B OPY 110 (220) kB npu BOBHUKHOBEHHUU COOBITHIA,
CIIyyaifHO TEHEPUPYEMbIX IMPOTPAMMHBIM KOMIUIEKCOM B PEKUME
oOvyueHus (MMUTALIUN)

Ornucanue U U3y4eHHE TMPUHIUIIOB PAabOTHI MPUOOPOB IO U3MEPEHUIO
napamMeTpOB KauecTBa JICKTPOIHEPTHH Ha mpumepe npudopa PM 175
dbupmbl Satec

10

Onwucanue U M3ydeHue NPUHIHUIIOB paboThl IPUOOPOB MO U3MEPEHUIO
mapaMCeTpoOB Kad€CTBA OJJICKTPOOHCPIUM Ha IMPUMCPC allllapara
CIRCUIT MONITOR dupmer Schneider Electric

11

Ornucanue ¥ U3y4CHHUE MPUHITUTIOB PA0OTHI YCTPOMCTB TEIIEMEXaHUKHU
RTU211 ¢dupmel ABB-ABToMaTu3anus

12

Ornucanue U W3y4eHHE MPHUHIMIIOB Pa0OTHl TEPMUHAIOB yIIPABICHHUS
REC561 ¢upmbl ABB-ABTOMaTH3a1IHs

13

Onucanue ¥ U3y4eHHe MPUHIMIIOB pabOThl N3MEPUTENICH TapaMeTpoB
anekTpuueckoit cett SENTRON PAC3200 ¢hupmsr Siemens

14

Omnucanue OPUHLUIIOB padOTBl M OOJNACTH  HMCIOJIBb30BAHHS
nporpaMMupyembix  koHtposmiepoB  SIMATIC S7-300 u S7-400
bupmbl Siemens

15

Onucanne u usydenue PLC-monema «Mepkypuit 223» cuctemsl
ACKYD 0,4 kB «Mepkypuii-9Heproydery

16

Onucanune KOHCTpYKIUH U npuHuuna padotsr Y CII/ «Maestro- 100»
B [IKVY-6(10) «Kontakt» ACKVYD pacnpenenurensHbix cereir 6(10)
kB

Bcero
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3.6. CamocTosiTesibHAs padoTa CTyIeHTa

Howmep paznena
JUACLUIIIUHBI

Bun CPC Conepxanne CPC

TpynoemkocTs,
qac.

N3yuenue matepuanos pasnena "Brenenue.
BBeeHne [IprMeHeHne BEIUUCIUTENBHON TEXHUKH B
A : ".
TpuMeHennue CHUCTEeMax yrpaBieHus'": - pabora Haj
BBIUUCIIUTEILHON KOHCIICKTOM JICKIIUU; - U3YUCHUC
TEXHUKU B CUCTEMAX |JIUTEpATYpPHI; - MOJTOTOBKA K TECTHPOBAHUIO;
YIpaBJICHHA - HOATOTOBKA K CIIEIYIOIIEMY 3aHSTHIO

(JIexmun).

10

N3yuenune marepuanion pazaena "CTpykrypa
Y TIPUHITUIIBI pa0OTHl CUCTEMHBIX IIUH": -

CTpyKTypa U IIPUHIHAIIBL paboTa HaJ KOHCTIEKTOM JICKITUH; - U3yYCHHE
paboOTHI CUCTEMHBIX

IITHMH

JUTEPATYpPhl; - MOATOTOBKA K TECTUPOBAHUIO;
- IOJrOTOBKA K CJIEAYIOIIEMY 3aHSITHIO
(JIekmun).

10




Crioco6s1 nepenaun
JaHHBIX U

N3zyuenne matepuanos pazzaena "CrnocoOsl
nepesayy JaHHBIX ¥ KOMMYHHUKAIMOHHbIE
IPOTOKOJIBI'": - paboTa HaJl KOHCIIEKTOM

KOMMYHHUKAIIMOHHBIC  |JIEKIIUY,; - U3YYCHUE JIUTEPATYPHI; - 10
HPOTOKOJIBI HOArOTOBKA K TECTUPOBAHUIO; - IIOATOTOBKA K
clenyroneMy 3agsathio (Jlexmun).
N3yuenune marepruaiioB paszaena
"XapakTepucTrKa eIMHON
XapaKTePHSTHKa AJIEKTPOIHEPIreTHYCCKOM cucTeMbl Poccun": -
CAMHOH paboTa HaJl KOHCIIEKTOM JICKIUH; - U3yYCHHE 10
3H;K§§:;:;I§r§§z:;;m JUTEPaTyphl; - MOJArOTOBKA K TECTUPOBAHUIO;
- IOATOTOBKA K CIEAYIOLIEMY 3aHITHIO
(JIexuun).
N3ydenune marepruaioB paszaena
"ABTOMaTU3UPOBAHHBIE CUCTEMBI
ABTOMAaTH3HPOBAHHBIC JIMCTIETYEPCKOTO yIpaBiieHus": - paboTa Haj
CHCTCMBI KOHCIIEKTOM JICKINH; - H3yYCHUE 10
HH;;;;;EEEEZFO JUTEPaTypPhI; - MOJATOTOBKA K TECTHPOBAHUIO;
- IOAATOTOBKA K CIEAYIOLIEMY 3aHITHIO
(JIexuun).
N3yuenue marepuanos paszaena "CucreMbl
CHCTeMbI JTUCIIETUYEPCKOTO yIpaBlieHus u coopa
mucneruepckoro  |AaHHBIX SCADA: - paboTa Hal KOHCIIEKTOM 20
yIpaBJIeHus ¥ cOopa  [JIEKIUM; - H3yYEHHE JIUTEPATYPHI; -
nanHeix SCADA  [moaroroska K TeCTHMPOBAHHMIO; - MOATOTOBKA K
cienyromemy 3ausaTuto (Jlexuun).
N3ydenune marepuaiioB paszaena
"ABTOMaTU3UPOBAaHHAs CUCTEMA YIIPABJICHMUS,
ABTOMATH3UPOBAHHAS |gopTpons 1 cGopa nanaeix EMCS": - pabora
cHCTCMa YHPaBICHNA, 44/ KOHCIIEKTOM JICKIIUH; - H3YdeHHUe 10
K;I;I:::; I;II\(;I6CO£ a JTUTEPaTYypPHI; - TOJTOTOBKA K TECTHPOBAHUIO;
- IOJITOTOBKA K CJIEAYIOLIEMY 3aHATHIO
(JIekmun).
N3ydenune marepuaiioB paszzaena
"ABTOMAaTU3MPOBAHHAs CUCTEMA YIPABIICHHUS,
ABTOMATH3UPOBAHHAA | onpons u cGopa naHHbIX MicroSCADA™: -
cHeTeMa yrpapJICHHA, paboTa HaJl KOHCIIEKTOM JIEKIIUH; - U3y4YeHHUE 18
KOHTPOJIS U cOopa _ _
naHmsx MicroSCADA |THTEPATYPEL; - MIOArOTOBKA K TECTHPOBAHHUIO;
- IOJITOTOBKA K CJIEAYIOLIEMY 3aHATHIO
(JIexmun).
W3yueHne maTepuanoB paszieina
"OnepaTtuBHbIe HH(OPMAITMIOHHO-
OneparuBHbIe ynpasisone komriekesl ACJIY": - pabora
HH(OPMALHOHHO- HaJl KOHCIIEKTOM JIEKIIMH; - U3y4EHHUE 10
YIIPaBISIONINE

koMmiuiekcel ACJIY

JUTEPATYPHI; - IIOATOTOBKA K TECTUPOBAHHIO;
- TOJITOTOBKA K CIEIYIOMEMY 3aHSATHIO
(JIexmun).




N3yuenne matepuanos pasaena "Kommiekce

Kommiekc POTrPaMMHO- TEXHHUUECKUX CPEACTB Sicam
10 MPOTpaMMHO- Pas": - pabota HaJ KOHCIIEKTOM JICKITUH; - 10
TCXHUYCCKUX CPCICTB |N3ydCHUC TUTEPATYPHI; - HOJATOTOBKA K
Sicam Pas TECTHUPOBAHUIO; - IOATOTOBKA K CIIEAYIOIIEMY
sangTuio (Jlexun).
N3yuenune marepruaiioB paszaena
ARTOMATH3HPOBAHHEIE "ABTOMAaTU3UPOBAHHBIE CUCTEMbI KOHTPOJISI U
CHCTEMBbI KOHTpons i |Y1€Ta SIEKTPOdHEPTHHU (ACKYD).
yueTa anekTposHeprun | I peOOBaHus K COBPEMEHHBIM CHCTEMaM
11 (ACKYD). Tpeboanus |ACKYD. ACKYD «Mepkypwuii- 10
K COBpCMEHHBIM OHEPT'OYYET»": - paboTa HaJ KOHCIIEKTOM
crcreMaM ACKYD. | yeiyiyy; - usyuenne muteparypst; -
ACKYD «Mepiypuid- MOATOTOBKA K TECTUPOBAHUIO; - TIOJITOTOBKA K
OHEPI'OYYET» ’
cienyomemy 3aHatuio (Jlekuun).
Bcero 128




4. O0pa3oBare/ibHbI€ TEXHOJOTHH

ITpu

pcain3anun

JUCITHUITIIMHBI
QJICKTPOIHCPICTUICCKUX CHUCTCM»

«AnnapaTHo-TIporpaMMHbIe
no o0pa3oBaTeNbHOM MpPOTpaMMe MAarucTpaTyphbl

KOMIIJICKCHI JJIA
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HamnpapyieHuo noArotoBku 13.04.02 «DneKTpod’HEpreTrKa U SJIEKTPOTEXHUKA» B IMPOIECCE
0Oy4eHHMs UCIOJIb3YIOTCS IEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI, PA3MEIICHHBIE B JIMYHBIX
KaOMHeTaxX CTyJeHTOB DiekTpoHHoro yHuBepcurera KI'DY, URL: http:/e.kgeu.ru/

5. OunenuBaHue pe3yjbTAaTOB 00y4YeHUSs

OneHuBaHue pe3yJbTaTOB OO0y4YeHHS MO JAUCIMIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJI YCIIEBAEMOCTH, TPOBOIUMOTO 10 OasuibHO-peiiTunroBoit cucreme (bPC), u
MIPOMEXKYTOUYHON aTTECTALNU.

O0001IeHHbBIE

KpUTEPUH

n IIKajia

OLICHUBAHUA

YPOBHSI

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIM (I/IHI[I/IKaTOPa JOCTHIKCHMUA KOMH@TCHHHI/I) 10 uTOraM OCBOCHUA JHUCHUIIIIMHBI:

[Tnanu- O0600111eHHbIE KPUTEPHH U IIKaJIa OLICHUBAHUS PE3YITATOB 00yUEHUS
pyeMbIC HEYIOBIIET- YIOBIIET-
pe3yiib- XOpOIIIO OTJIUYHO
BOPHUTEIHHO BOPHUTEIHHO
TaThI
oGyuenns HE 3a4TCHO 3a4TEHO
YpoBeHb  3HaHW  B|YpPOBEHb 3HAaHWUH B
N MwuHHMaTBEHO
YpoBEeHb 3HAHUN HUKE N o0beMe, o0beME,
JOITYCTUMBIA  YPOBEHB
[lonHoTa |MMHMMAILHBIX N COOTBETCTBYIOILEM COOTBETCTBYIOILEM
3HaHUN |TpeOoBaHU umeror| > ATHH, - HMECT  MECTO
nmporpamme UMeeT|TIporpaMmMe
P ’ MHOTO HEerpyObIX porp ’ porp
MECTO Ipy0bIe OIMOKH olGOK MECTO HECKOJIBKO|[TOITOTOBKH, 0e3
HErpyOBIX ONIMO0K OLINO0K
[IponeMoHcTpHUpOBaHBI
[IponemoHCTpUpPOBaHBI poat pHp
[TponeMoHCTpHPOBAHBI BCE OCHOBHBIC YMEHWUS,
[Tpu pelieHun BCE OCHOBHBIC YMEHHUS,
OCHOBHEIE YMEHUS, pElIeHbl BCe OCHOBHBIC
CTaH/JAPTHBIX 3a7a4 He pEIIeHbl BCe OCHOBHBIC
peIIeHbI THITOBBIC 3a1a4ll C OTICIHHBIMHU
Hanunuue |mpoaemMoHCTpUpOBaHBI 3ala4yl ¢ HErpyOBIMHU
o 3aJjaud ¢ HErpyobIMU HECYIIECTBEHHBIMU
YMEHHUH |OCHOBHBIE YMCHUS, OIMOKaMH, BBITIOJTHCHBI
OIMOKaMH, BBITIOJTHEHBI HE0YCTAMH,
UMEIOT MECTO TpyObie BCE 33/J1aHUS B TOJIHOM
BCE 3aJaHusl, HO HE B BBITIOJTHEHBI BCE
OIINOKHU o0bemMe, HO HEKOTOpbIe
[IOJIHOM 00BEME 3a0aHisl B IIOJIHOM
C HeJloueTaMu
o0Bneme
IIpn pelLeHnu .
Nmeetcs munnManbHblii|[IpogemoncTpupoBansl |[IponreMOHCTpUPOBaHBI
Hanwune |cTammapTHBIX 3a7ad He
HAO0Op HABBIKOB JUIsA|0a30BbIC HABBIKH TIPH|HABBIKH TP PEIICHHH
HABBIKOB [[IPOJIEMOHCTPUPOBAHBI
pellIeHUs] CTaHJAPTHBIX|pEIICHUH CTaHIAPTHBIX|HECTAHJAPTHBIX —3a/ad
(Bnanenwue |06a30BbIC HaBBIKU,
3a7lad ¢ HEKOTOpPhIMH([3a7ad C HEKOTOPHIMHU|Oe3 omnboK u
OTIBITOM) [MMEIOT MECTO TpyObIe
HeJ04YeTaMu HeJ0YeTaMH HEI0YETOB
OIIMOKHU
g E .. | ChopmupoBaHHOCTD CdopmupoBaHHOCTD CdopMHUpOBaHHOCTH
2 = = |Kommerenuus B nonnoun
g E g KOMIIETCHIINH KOMITETEHITMN B IIE€JIOM|KOMITETEHIIUU
s 2 2 [mepe He chopmupoBaHa.
< a2 g COOTBETCTBYET COOTBETCTBYET MOJTHOCTHIO




MUHUMAaJIbHBIM
o~ TpeOOBaHUAM.
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1.4

3HaeT MpPOrpaMMHbBIC
MIPOYKTHI,
OpHMEHTUPOBAHHBIC Ha
pelIeHHe HAYYHBIX U
IIPOEKTHO-
KOHCTPYKTOPCKHX
3amay B o0sactu
JIEKTPOIHEPTCTHKH,
OCHOBHBIE  METOJIBI,
CpelcTBa M CIOCOOBI
MOJTyYeHUs, XPAHCHHUS
U nepepaboTKu
uHpOpMaLUn
AIIEKTPOTEXHUIECKOT
0 XapakTepa.

3Haer:
CHUCTEMBI
JUCTIETYEPCKOT
0 yINpaBleHUS U
cbopa  JTaHHBIX
SCADA
ABTOMaTU3UPOB
aHHasg cHucTeMa
yIpaBieHUS,
KOHTPOJIA "
cOopa  JTaHHBIX
EMCS
ABTOMaTU3HUPOB
aHHasg cHUCTEeMa
yIpaBiIeHUS,
KOHTPOJIA "
cbopa  JTaHHBIX
MicroSCADA
OnepaTuBHbIE
MH(}OpPMaLOHH
o-
YIPABJISIFOIITNE
KOMILUIEKCHI
ACY
Kommekc
MIPOrpaMMHO-
TEXHUUYECKUX
cpeacts  Sicam
Pas
ABTOMAaTH3UPOB
AHHBIE CHCTEMBI
KOHTPOJIA "
ydera
AIEKTPOIHEPTH
u (ACKYD).
TpeboBanust K
COBPEMEHHBIM
cucTeMaM
ACKYD.
ACKYD
«Mepkypuii-
OHEPI'OYYET

3Haer:
aBTOMATU3HPOB
aHHas CcHUCTEeMa
yIpaBJICHHUS,
KOHTPOJIS u
coopa  JTaHHBIX
EMCS
OnepaTuBHBIE
WH(POPMAIMOHH
YIPABJISIFOIINE
KOMILJICKCBI
ACLY
Kommiekc
MIPOTPaMMHO-
TEXHUUYECKUX
cpeacts  Sicam
Pas
ABTOMaTHU3UPOB
aHHBIE CHUCTEMBbI
KOHTPOJIS u
yuera
AIEKTPOIHEPTH
u (ACKYD).
TpeGoBanust
COBPEMEHHBIM
cucTeMam
ACKYD.
ACKYD
«Mepkypuii-
OHEPI'OYUYET
»

3Haer:
OTIepaTUBHBIC
nH(pOpMaIMOHH
o-
YIPaBISIONINE
KOMIIJICKCBI
ACHY
Kommnekc
POrpaMMHO-
TEXHUYCCKUX
cpeacts  Sicam
Pas
ABTOMaTU3UPOB
aHHBIC CHCTEMBI
KOHTPOJIS u
ydera
AIEKTPOIHEPTH
" (ACKYD).
TpebGoBanust K
COBPEMEHHBIM
CUCTeMaM
ACKYD.
ACKYD
«Mepkypuii-
OHEPI'OYYET
»

3Haer:
aBTOMAaTU3HPOB
aHHBIE CHCTEMBI
KOHTPOJIS u
ydera
JIEKTPOIHEPTU

u (ACKYD).
TpeboBanust K
COBPEMEHHBIM
CUCTEMaM
ACKVYD.
ACKYD
«Mepkypuii-
OHEPI'OYYET
»

YmMmern




MCCT IMPUMCHATH

Ymeer
CHUCTEMBI
ucreTdepekor | D MEHATE
YwMmeer MIPUMEHSTD g aBnIe):HH;I | ABTOMATH3NPOB | MEET MPUMEHSTH
BBIUYHCIUTENBHYIO . 6ZH§ arisx | VIO CHCTEMY|aBTOMATH3HPOB
TEXHUKY B CHCTEMax SCE\D A a 5| YIpaBIeHNS, aHHYI0 CHCTEMY|MeeT MPHUMEHSThH
MIPOTHUBOABAPUIHOMN (byHKIMOHATEH KOHTPOJIS u|ynpaBJeHus, KOMILIEKC
ABTOMATUKH u HZZH 1 sa71a4ax coopa  JTaHHBIX|KOHTPOJS u|porpaMMHO-
peneitHoi 3aIATHL: BblnonHﬂelxI/[[LIX ’IMicroSCADA. [c6opa  gaHHBIX|TeXHHYECKHX
MIT P3A  Sepam conpementnnm | MicroSCADA B|cpencte  Sicam
UPMBbI i aBTOMATH3allUU |COCTaBE B COCTaBe
p Shcneider SCKDA ACY|Pas
Electric, SPAC CHCTEMAMIL koHTposuiepoB  |MicroSCADA  [[ITK Sicam Pas
¢bupmer ABB, IPR-A REC561, ¢bupmbr  ABB-|bupmsr Siemens
bu BEAYLIMX REC523 A
PMBI D VEEKHLLX , BTOMATH3AIIHS
MexaHOTpOHUKaA. Py YCTPOICTB
MIPOU3BOIUTEIE
i (Siemens TeJIeMEXaHUKH
'[RTU211
ABBurT.n.)
Bnaners
Bnaneer
HaBBIKAMU
abora c
Bnaneer Bnaneer p
IPOrPaMMHBIM
HaBBIKaMU HaBBIKaMU
AGOThL clbagors o[Kommekcom Brnaneer
P P APM HaBBIKAMH
MPOrPaMMHEIM  [IIPOTpaMMHBIM
JUCTeTyepa, paboTta c
KOMIUJIEKCOM KOMILJIEKCOM PeR— HPOrPaMMHBIM
APM APM
Bnageer  HaBbIKaMu UMUTAIIH: KOMILIEKCOM
JUCIIeTyepa, JUCTIeTyepa,
COCTABJICHUS oOyueHue APM
accemOre ymxias ymxias
p ) ) yIpaBICHUIO JUCTIeTYepa,
MMUTAIIH: MMUTAIIH:
MPOrPAMMBI | e ette 06 VaeHIE JY, Ha npumepe|hyHKIHSI
nepenavyu TAHHBIX HyZBJ'IeHI/IIO HyZBJ'IeHI/IIO NEPEeKIIOUEeHUN (UMUTALIUU:
nocpencteom  COM-|[72P yip B OPY 110 (220)|06yuenmue
JYV, na npumepe|dY, Ha puMepe
noprta [I9BM. 2 . |kB MpU | yIIPaBJIEHUIO
MEPEeKITIOUCHUN  |TepeKITIOYeHHH
. BO3HUKHOBEHHH |V, Ha mpuMepe
npucoenuaeru i|B OPY 110 (220) COBLITHI HeDeKITFOUCHI
OPY 110 (220)|xkB mpu BbIBOIE . p
. CIIy4aliHO B OPVY 110 (220)
kB ¢ paboueii Ha|cumoBoro
reHepupyembix [kB.
PE3EPBHYIO TpaHchopmarop
MPOrPaMMHBIM
CEKIIWIO IIIMH.  |a B PEMOHT.
KOMIUJIEKCOM B
pexume
MMUTAIUH.
[IK-2 | TIK- [3nate




2.2

3Haer:

ITpumepsl
nepeaadu
uHpOpMaLuu.
3Haer: OcHoBHBIE
MIPOTOKOJIBI KOJIMYECTBEHHBI
KaHAJIBHOTO € XapaKTEePUCTUK
3Haer:
YPOBHSL. 3Haer: U: TIPOIIYCKHas
IIPOTOKOJIBI
3Haer cniocoObI|[IpoToKOIIBI Onrtuyeckast CIIOCOOHOCTH,
KaHAJIbHOTO
nepefaud JaHHBIX H|nepenadn OBIL nepegaya rnojoca
KOMMYHUKAI[MOHHbIE |CUMBOJIOB. buHT- }S)OTOK'OHH JTAHHBIX. MIPOMYCKAaHMUS,
MPOTOKOJIBI. OPUEHTUPOBAHH mf enau Panuonepenaua |momexu,
bl€ IPOTOKOJIBI. p JTAHHBIX CKOPOCTb
CHMBOJIOB.
bioxk- rnepenayu
OPUEHTHUPOBAHH JAHHBIX.
bI€ MPOTOKOJIBI DNEeKTpUYECKUe
MIPOBOJIHUKH.
Monynsius
HECyLIEH
CUTHAJa.
YmeThb
Ywmeer
Ywmeer
VYmeer MIPUMEHSTh fiepe/iasatb
JTAaHHEBIE o |IPUMEHSTh
MPUHLHUIIBI paboThI
KaHallaM CBSI3M|aBTOMATU3UPOB |YMmeeT Ymeer
CHUCTEMHBIX IIHH IS .
Ha  yCTPOMCTBA|aAHHBIE CHCTEMBI|IIPUMEHSTH MIPUMEHSATD
COSMIAHITT aJTOPHTMOB JIUCTIETYEPCKOT |aBTOMATHU3UPOB |aBTOMAaTU3UPOB
MOCTPOCHUS T p p p
KAaHAJIOB  CBSI3M|O YIPABIICHUS] B|aHHBIE CHCTEMbBI|aHHBIE CHCTEMBI
(yHKIHORHpOBaNIS coctae  APM|aucnerdyepckor |AuCHETYEPCKOT
CEPBEPHBIX  CTOCK B en N JUcIieTyepa 0 aBJ'II;HI/Ifl B|O aBJ'II;HI/ISI B
HCIIOJTH30BaAHUS
MOMEIIEHUAX  CITy KO B(é)gJI o TenJIOBoﬁp " COZ’F@I.LC APM o6¥unlfx J1(S)5;0;4
P3 u A cranmuii u ’ HIDOSIEKTDOC )
. KOAKCHAITHbHOT'
MOACTAHIIUH. OaKCHAILHOTO P p
Kaoes y|TaHIMH.
paJioKaHana.
Bnanets
Bnaneer
Bnaneer
HaBbIKAMU o SKaMH Brazeer
Brnaneer  HaBbIKaMu oo a0OTHI Ha Braneer HaBbIkaMH
nozufmoquHﬂ HepngHHX f{ ndopax o[ T ABPIKAMH padotel Ha
1| BaT
MePBUYHBIX o o I/ISMG EHI/IIO padotet na PLCVCIIT
1} I;06 azoBarenen oK na aﬁeT OB ~MoJIeMe «Maestro-100» s
HalpsOKEHUsT K .
T(I))Ka I/II) HamnpsDKEHUs K o KaEeCTB{f «Mepicypuii TKY-6(10)
HaMe HTeMpM H3MCPUTCILAM TCKTDOSHEDIH 223»  cuctemsl|«KoHTakT»
na al\IjIeT OB D 70 1 Hap b I/Illj\/[e e ACKY3 0.4 kB|IACKYS
P P . HICKTpHHCCKOH PHMED «Mepkypuii- paclpenenuren
3JIEKTPUYECKOU CETU. |CeTH Sentron|opubopa PM N
OHeproy4yeT». [pHBIX ceTell 6
PAC 3200 wul|l75 GupmbI (10) kB
4200 wm  mx|Satec.

AHAJIOT'OB.




OueHouHble Marepuasbl Uil MNPOBEIEHUS TEKYLIEro KOHTPOJSI YCIEBAEMOCTH H
MPOMEXYTOUHOM aTTecTanuu npuseneHsl B [Ipunoxkennn k padoueil mporpaMmme JUCHMILTAHBL.
[TonHbIA KOMIUIEKT 3aJlaHMM U MaTepuaroB, HEOOXOAUMBIX JUIsl OIICHUBAHUS PE3yJbTaTOB
oOy4eHHs 10 NUCLUIUIMHE, XpaHUTCS Ha Kadeape-pa3padoTyuke B OyMaKHOM U 3JIEKTPOHHOM

BUJIE.
6. YueOHO-MeTOAMUYECKOEe U MH(OPMAIITHOHHOE OOecniedeHne JUCHUILTUHbI
6.1. YuyeOHO-MeTONIHYECKOE O0ecTIeyeHne
OcHoBHas JIUTEPATYpa
Bun Mecro Kon-Bo
Ne W3JaHUS I'on 3K3EMILIT
n/ ABTOP(b1 Haume- (yueOHHM VBSAATHA, W31aH AJlpec 3JIEKTPOHHOTO pecypca si- pOB B
) HOBaHUE yi U31aTeIbCT
II K, us 6uo-
BO
yaeOHOe JIUOTEKE
IToTepu
[IBenoB | s1exTpo’HEp
I. B.,| rum npu ee
CumnaueB |TpaHcnopTe 1o c6ioe M.:
12 O. B.,| anekrpuueck };{oco6n W3 narenbck 2017 http://www.studentlibrary.ru/
CaBueHK HAM CETSIM: . il oM book/ISBN97 85383012185. html
o O. B, pacder, MDHU
Kenesko aHalm3,
10. C. HOPMHPOBaH
W€ U CHIKEHHE
Komnerorepno
€ yIpaBJlieHHE
TEXHONIOTIHCCK M. https://ibooks.ru/reading.php?productid=
2 Jlenucen |um mporeccom, | yaebnu | ['opsuas 2013
ko B.B. [akcnepumenTo K JIVHUA - 333976.
M, Tenmexom
obopynoBaHue
M
JlonoaHuTeNIbHAs IUTepaTypa
Kon-Bo
Bun usnanus
Mecro JK3EMILIS-
Ne Hanwme- (y4eOHUK, I'on Aipec 3JIEKTPOHHOTO
ABTOD(BI) W3J1aHus, poB B Ou6-
n/m HOBaHUE yueOHoe W3IaHUS pecypca
Hocobie, 1p.) W3]1aTeIbCTBO JTUOTEKE
S KI'DY
WNHTtennexty
anu3anus
ereHOXAT PESC - | npaxTiucckoe M.: http://www.studentlibrary.ru/
] M oceumit: —1p o |MBmaTensckuiil 2017 | book/ISBNO7 85383012208,
.. WHHOBAIOH oM MR html
HBIC
MPeI0KEHU
s




Ocuka JI.

K.

PacueTtnbie
METO/IbI
MHTEIJIEKTYa
JIBHBIX
M3MEpPEHU
Smart
Metering B
3a/1auax
yuera u
cOepexxeHust
JIEKTPOIHEP
THH

M.:
N3 narensckuii
noM MDU

MIPAKTHIECKOE
rmocodue

http://www.studentlibrary.ru/
book/ISBN97 85383012147
html

2017

6.2. Undopmanuonnoe odecrnevyeHmne

6.2.1. DJIEKTPOHHBIE K UHTEPHET-PECYPCHI
No
i HanMenoBaHMe 3JIC€KTPOHHBIX M HHTEPHET-PECYPCOB Ccpiika
1 OBC "KoncynbTaHt cTynenTa" http://www.studentlibrary.ru
2 DJIeKTPOHHO-OMOIMOTeUHas cuctema «ibooks.ru» https://ibooks.ru/
6.2.2. [IpodeccuonasibHbie 6a3bl IAHHBIX
Ne HaumenoBanue npodeccnoHanbHbIX 0a3 Pexum
Anpec
/1 JAHHBIX JIOCTyna
1 OdunmansHbIi caiit Munucrepcrsal|https://minenergo.gov.ru/ope h;[)tps://mlnener
sHepreTuku Poccuiickon @enepannn nd ata g
.gov.ru/openda
2 KubepJlennnka B https://cyberleninka.ru/ B h_ttps:/ [eyberl
e ninka.ru/
3 IEEE Xplore www.ieeexplore.ieee.org Wva.leeexplor
e.i eee.org
6.2.3. UndopmaiimoHHO-CIPaBOYHBIC CHCTEMBbI
No HaumenoBanue Pexum
Anpec
n/m MH(}OPMaLIMOHHO-CIIPABOYHBIX CUCTEM JIOCTYyIIa
1 FICC «Kogexey / «TexaKemepts Btit)g://app.kgeu.IocaI/Home/A r::)tp://app.kgeu
2 «[apanT» http://www.garant.ru/ 2:2}/ l/J \;vww.gar




6.2.4. JluinieH3MoOHHOE W CBOOOJHO DACIPOCTPAHIEMOE MOPOrpaMMHOE 00ECIeYeHHUE

AU CTTMITIIMHBI

Ne
1/

HaunmenoBanue nporpaMmmMHOro
obecnieyeHus

Crnioco6 pacripocTpaHeHus
(JTMIIEH3MOHHOE/CBOOOTHO)

PexBusuthnl
MOATBEPKIAIOIINX
JIOKYMEHTOB

LMS Moodle

DTO  COBpPEMEHHOE
obecrieueHue

IIPOrpaMMHOE

https://download.moodle
.org/releases/latest/

Windows 7 IIpodeccuonanshas (Pro)

Tlonp30oBarenbckas
cucremMa

olepaIMOHHas

Ne2011.25486
28.11.2011

OoT

7. MaTepl/laﬂbHO-TeXHH‘leCKoe odecreueHue ANCIHUIIJINHBI

n/a

Bun yueOHol paboThl

HaunmMmeHnoBanue crielniuaiIbHBIX
noMemeHud u noMmemenuy g CPC

OCHAaILIEHHOCTD CHEUAILHBIX
noMeleHni u nomerenni g CPC

JleKMoOHHEBIE 3aHATHUA

YyeOHast aynuTopus JUis TMPOBEICHUS
3aHATHUH JIEKIIMOHHOI'O THUIIA

46 MMOCaJOYHBIX MECT, JTOCKa
aymuTopHasi, MoOHOOmOok (13  miT.),
IIPOEKTOP, SKPaH, MOJAKIIIOUEHUE K CETH
"NHTepHeT", IOCTYN B 3JEKTPOHHYIO
UHPOPMALMOHHO-  00pa30BaTENHLHYIO
cpeny.

Windows 7 IIpodeccuonanshas (Pro),
Bpaysep Chrome, LMS Moodle

IIpakTHueckue
3aHATUA

VYyeOHast aynutopus Ui NPOBEACHUS
3aHATUN CEMHUHAPCKOI0 TUIIA,
IPYIITIOBBIX nu VHJVBHTyaJIbHBIX
KOHCYJIbTAllUM, TEKYILIEro KOHTPOIA M
IIPOMEKYTOUYHOM aTTECTaluU

46 HOCaI0YHBIX MECT, JIoCcKa
aynuTopHasi, MoHOOmok (13 mrT.),
HPOEKTOP, IKPaH, MOJKIIOUEHHUE K CETH
"UnuTepHeT", MOCTYN B AJIEKTPOHHYIO
UH(POPMALIMOHHO-  00pa30BaTENbHYIO
cpeny.

Windows 7 TIpodeccuonanshas (Pro),
bpaysep Chrome, LMS Moodle

JIaGopatopHsble
paboTHI

VYuebnas naboparopus

46 MMOCaJOYHBIX MECT, JTOCKa
ayautopHasi, MoHoOnok (13 mrt.),
MIPOEKTOP, IKPaH, MOAKIIOUYEHUE K CETH
"NHTepHeT", NOCTYyN B 3JIEKTPOHHYIO
nH(pOpPMaLIMOHHO-  00pa30BaTENbHYIO
cpeny.

Windows 7 TIpodeccuonanshas (Pro),
Bbpaysep Chrome, LMS Moodle

CamMocTosTeabHas
pabora
obOyyJaromerocs

KomMmmnbroTepHslii Kjlacc C BBIXOJIOM B
HNHurepHer

46  mOCaJOYHBIX  MECT,  JOCKa
aynuTopHasi, MoHOONok (13 1mT.),
IIPOEKTOP, IKPaH, MOAKIIOUYEHUE K CETH
"UuTepHeT", moCTyn B AJIEKTPOHHYIO
WH(POPMAIIMOHHO-  00pa30BaTENIbHYIO
cpeny.

Windows 7 Ilpodeccuonanshas (Pro),
Bpayszep Chrome, LMS Moodle




8. Ocol0enHocTu opraHuzanvu o00pPa30BATENbHON IeATEJHHOCTH [UISl JIHI[ C
OrPpAHNYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI 1 HHBAJIU/IOB

Jluia ¢ orpaHMYEHHBIMH BO3MOXHOCTSAMH 370poBbsi (OB3) W UWHBAIHUIBI HMEIOT
BO3MOXHOCTH O€CIPENATCTBEHHO NIEPEMENIATHCS U3 OJTHOTO yueOHO-I1a00paTOpHOro KopIryca B
JIPYTOi, MOJHATHCA Ha BCE ITAXKU Y4eOHO-TAa00PATOPHBIX KOPITYCOB, 3aHUMATHCA B YUEOHBIX U
UHBIX TMOMEHICHUSX C Y4YETOM OCOOCHHOCTEH MCUXO(PU3UYECKOrO0 Pa3BUTHS U COCTOSHHUS
3J10pPOBBSI.

st o6yuenus aun ¢ OB3 1 uHBaNMI0B, UMEIOMINX HAPYLIEHUSI OTIOPHO- IBUTATEIHHOTO
anmnapara, o0ecre4eHbl YCIOBUs OECPenITCTBEHHOTO JOCTYyNa BO BCE y4€OHbIE MOMEIICHHUS.
HNudopmanius o cienuagbHBIX YCIOBUSAX, CO3IaHHBIX sl oOydaromuxcs ¢ OB3 u nHBainmos,
pasMenieHa Ha caiite yHuBepcurera Www//kgeu.ru. Mmeercss BO3MOXHOCTh OKa3aHUS
TEXHUYECKOM  MOMOIIM  AaCCHUCTEHTOM, a TaKXe YCIyr  CypJAONEpEeBOJYMKOB U
TU(PIOCYPAOTIEPEBOTUUKOB.

Jns agantanmu K BocnpusAThio jmnamMu ¢ OB3 n nHBanuaaMuy ¢ HapylIIEHHBIM CIIyXOM
CIIPaBOYHOTI0, y4€OHOr0 MaTepuasa no JUCHUILUIMHE 00ECTIEYNBAIOTCS CIEAYIOIINE YCIOBUS:

- IS JTy4IIed OpUEeHTAIlMU B ayIUTOPHUH, IPUMEHSIOTCSI CUTHAJIBI ONOBEILEHUS O Havalle
Y KOHIIE 3aHATHSI (CI0BO «3BOHOK» IHILETCS Ha JIOCKE);

- BHMMAaHHE CIa0O0CIBIILIANIEr0 00yYarouerocsi NpuBIEKaeTCsl Me1aroroM ecTtoM (Ha
IJIEYO KIJIAJIETCs pyKa, OCYIIECTBIISIETCSI HEPE3KOE TOXJIONBIBAHUE);

- paszroBapuBas ¢ 00y4arIMUMCs, IEAarorH4eCKiil paOOTHUK CMOTPUT Ha HETO, TOBOPUT
SCHO, KOPOTKUMH TMPEJIOKEHUIMHU, 00eCieurBasi BO3MOXHOCTh UTEHHUS 10 T'y0aM.

KomneHncatust 3aTpy/JTHEH!I peueBOTo U MHTEJUIEKTYaIbHOTO PAa3BUTHSI CJIa00CIBIIIAIINX
00y4Jaronuxcst MPOBOJUTCS ITyTEM:

- HUCIIOJNIb30BaHUS CXEM, JuarpaMM, PHUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAUUNA C
TUIEPCChUIKaMU, KOMMEHTUPYIOUTUMU OT/I€JIbHbIE KOMIIOHEHTBI U300paKEHNUS;

- PEryJIIpHOTO MPUMEHEHUs YIPaXKHEHUN Ha rpauuecKoe BBbIIEIECHUE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBJICHUM;

- o0ecrneyeHus: BO3MOXKHOCTH JIJIs1 00YYaroLEerocsi NOJyYUTh aIpECHYI0 KOHCYJIbTALINIO
0 3JIEKTPOHHOM MOYTE M0 Mepe HEOOXOIUMOCTH.

g agantanuu K BocrpusaTHio gunamu ¢ OB3 1 uHBanuaaMu ¢ HapyUIEeHUSIMU 3pEHUs
CIIPaBOYHOTO, yueOHoro, IIPOCBETUTEIIBCKOTO MaTtepuana, IPETYCMOTPEHHOTO
o0pa3oBaTenbHOI MPOrPaMMOii 10 BEHIOPaHHOMY HaNpaBJie-HUIO TOATOTOBKH, 00€CIICUNBAIOTCS
CJIEIYIOILUE YCIIOBUSA:

- Bexercs ajganTauus oduuMaibHOro caita B ceth VHTEpHET ¢ yd4eToM O0COOBIX
NOTPEOHOCTE WHBAIMIOB MO 3pPEHHIO, OOECHEYMBACTCS HAIUYME KPYMHOIIPU(PTOBOM
CIpaBOYHOM MHGOPMAIIMH O PACITUCAHUU YUEOHBIX 3aHSTHI;

- IeIaroTUYeCcKuii paboOTHHK, €ro co0eceTHUK (IMIpU HEOOXOIUMOCTH ), MPUCYTCTBYIOLINE
Ha 3aHATUU, TPEJICTABISAIOTCS 00YUYaIOIUMCS, TPU 3TOM KaXK/bIH pa3 Ha3bIBaeTCs TOT, K KOMY
MeIarorTMYeCKuii pabOTHUK 0OpaIaeTcs;



- JIeWCTBUS, KECThl, MEPEMEUICHHs] MeJarornueckoro paboOTHUKAa KOPOTKO U SCHO
KOMMEHTHPYIOTCS;

- meyatHas HUHQOpMalUs MPEAOCTaBIAECTCS KPYMHbIM mpudToM (0T 18 MYyHKTOB),
TOTaJIbHO 03BYYMBAETCS;

- oOecrnieunBaeTCsl HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH IMOMEIICHUMH;

- MPEIOCTABIISIETCS BO3MOXHOCTh MCIOJIb30BaTh KOMIIBIOTEPHl BO BpEMsl 3aHATUNA U
paBo 3aMmucu 00bSICHEHUH Ha TUKTO(MOH (110 KeJTaHUI0 00YUaIOIINXCs).

dopmMa npoBeieHHs TEKYIIEH 1 TPOMEXYTOYHOU aTTecTaluu g ooyyaromuxcs ¢ OB3
Y UHBAJIUJIOB OIpeIeNsieTcs NeAarornueckuM pabOTHUKOM B COOTBETCTBUH C YU€OHBIM IJIAHOM.
[Ipu HeoOxommmoctu obOyuaromemycss ¢ OB3, mHBanmMay C y4eTOM HUX HHAMBHIYaJIbHBIX
NCUX0(U3MUECKUX OCOOCHHOCTEH 1aeTCsl BO3MOKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALIUIO
YCTHO, MUCbMEHHO Ha OyMare, MUCbMEHHO Ha KOMIIbIOTEPE, B (popMe TeCTUPOBAHHUS U T.I1., TUOO
MPEIOCTABIIACTCS AOMOIHUTEIBHOE BPEMSI ISl TIOATOTOBKH OTBETA.



CTpykTypa JUCHUILIUHBI ISl 32049HOH popme 00yUeHuUs

N Bcero Kypc
Bun yueGHO# paboThI HACOR
2
OBLIAA TPYAOEMKOCTD IUCHUIIJINHBI 216 216
KOHTAKTHAS PABOTA OBYYAIOUIET'OCA
C ITPETIOAABATEIJIEM, 23 23
B TOM YHUCJIE:
JlexumonHnele 3aHsaTHS (JIek) 6 6
Jlaboparopusle 3ansTus (J1aod) 8 8
[Tpaxtrueckue 3ausatus (I1p) 4 4
KoHnTposnb camocTosTenbHON paboThl M MHAsg KOHTakTHas padora (KCP)* 4 4
KonrakTtasie yacel Bo Bpems arrecranuu (KI1A) 1 1
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA
185 185
(CPC):
[ToaroToBka K MpOMEKYTOYHOM aTTECTAIlK B (hopMe: 8 8
(’K3aMeH) _
OOPMA TTPOMEXYTOYHOUATTECTALIMU Ok Ok




JINCT BHEeCEHUS U3MEHEHU M

JlononHeHHsT U M3MeHeHHs B paboueil mporpamme aucuuiuimabl Ha 2020
/2021 y4eOHbIii 1o

B nporpaMmy BHOCSITCS CAEAYIOIINE U3MEHEHUS:

1.
2.
3.
Ykaszviearomces Homepa cmparnuy, Ha KOmopblX 6HECEHblL USMEHEHUA,
u Kpamko oaemcs Xapakmepucmuxka smux UMeHeHUll
[Iporpamma onoOpeHa Ha 3aceganuu kadeapsl —pazpadotuuka ICuC « »

20 1., mpoTtokos Ne

3aB. xkadenpoit

B.B. MakcumoB

[Toanwuce, nara

[Iporpamma o100peHa METOAMYECKUM COBETOM HHCTUTYTAa DJICKTOIHEPTETUKH H
AIEKTPOHUKH « » 20 1., mpotokoma No

3am. gupexropa no YMP

P.B. AxmeToBa

[Toanwmce, nara

CorJiacoBaHo:

PykoBoautens OIIOIT B.K. Ko3nos

[Moanwuck, nata
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OrneHouHBIE MaTepUaNbl MO AUCIUIUIMHE «AMMApaTHO-TPOTPAMMHBIC KOMIUIEKCHI IS
AIEKTPOIHEPTETUUECKUX CHUCTEM) KOMIUIEKT KOHTPOJbHO-U3MEPHUTEBHBIX MAaTEepPHAJIOB,
IpeIHa3HAYCHHBIX JUISI OICHUBAHUS PE3yJIbTaTOB OOYUYCHHSI Ha COOTBETCTBHE HMHJIUKATOpaM
JTOCTUKEHUS KOMITeTeHITUH (11):

[IK-1 CrnocobeHn mpoBOIUTH paboThI obnactu
npodeccruoHanbHOM ASSITENBHOCTH

[IK-2 CrnocoOeH ynpaBiiTh pe3yibTaTaMd HAy4YHBIX MCCIEOBaHUA B 00JacTH
AIEKTPOIHEPTETUUECKUX CHCTEM, CETEH, B3JeKTporepenay, UX PEeKUMOB, YCTOMUMBOCTU U
HAJEKHOCTHU

OnenuBanne pe3yJbTaTOB OOy4YEHHS IO AWCIHMIUIMHE OCYIICCTBISIETCS B paMKax
TEKYIIIEr0 KOHTPOJISl yCIEBAEMOCTH, MPOBOIUMOTO 0 OaibHO-peiiTuHroBoit cucreme (bPC), n
IPOMEKYTOYHOM aTTeCTaINH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUMBAET OIIEHUBAHUE MpOIecca 00YUYEHUs 1O
muciuiuinge. [Ipyu TekylieM KOHTpoJie yCeBaeMOCTH MCHOB3YIOTCS CIEIYIOUIUE OLICHOYHBIE
CpelcTBa: , labopaTopHbIe paboThI, MpakTHYeCKue padoThl, pedepar, TeCT.

[IpomexxyTouHass arrecTtads HMEET IMEeJbl0 OMNPEACIUTh YPOBEHb JIOCTHKCHUS
3aIJIAaHUPOBAHHBIX  pE3yJbTAaTOB OOy4YeHUsT MO JuciuiuimHe 3a 3 cemecTp. Dopma
MIPOMEXKYTOUHOMN aTTeCTAIlUU K3aMEH.

OneHOYHbIE MaTepuaibl BKJIIOYAIOT 3aJlaHusl ISl MPOBEJCHUSI TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTAIMKN 00YUaIOIINXCsl, pa3pad0TaHHbIE B COOTBETCTBUH C
paboueii mporpaMMoOi TUCIIUTUIAHEI.

1.TexHosrornyeckasi Kapra

HAaY9HO-HUCCJIICAOBATCIILCKUC B

Cemectp 3
YpoBEHb OCBOCHHUS TUCIUILIINHEI,
Howmep
Haumeno- Kon
pasznena/ HEYOB-HO| YZ0B-HO | XOPOIIO [ OTIIMYHO
BaHUE WHAUKATOpa
TEMEI Bux CPC He
. OLIEHOYHOTO| TOCTHKEHUS 3a4TEHO
CpPEACTBA |KOMITETECHIUH —
[UIUTMHEBL HU3KHUI CPEIIHUI [BBICOKHI
CPEIHETO
Texymuii KOHTPOJIb YCIIEBAEMOCTH
Bsenenue. IIpumeHeHue K-1 TIK-2
1 BBIYMCIIUTEIIBHOW TEXHUKH B Tect ' MmeHee 1 1 2 3
cucTeMax ynpaBJeHUs
CTpyKTypa U IpUHIMIIBI paboThI IK-1, TIK-2
2 PYKTYP PHHIL p Tecr ' menee 1 1 2 3
CHCTEMHBIX IIHH
CriocoObl mepenauu JaHHBIX H
IK-1, T1K-2
3 KOMMYHHKAI[MOHHBIE Tecr meHee 1 1 2 3
MIPOTOKOJTBI




XapakTepucTuka eAMHOM I1K-1,
4 3JIEKTPOIHEPTETUUCCKOMN Tect |[IK-2 Menee 1 1 2 3
cucteMsl Poccun
IK-1,
ABTOMaTH3UPOBAaHHBIC CUCTEMBI
5 Tect |[IK-2 MeHee 1 1 2 3
JUCTIETUYEPCKOTO YIIPABICHHUS
CucreMsl JIACTIETYEPCKOTO I1K-1,
6 yrnpaBineHuss u cbopa npanueix| Tect |[IK-2 Menee 1 1 2 3
SCADA
ABTOMATU3MpPOBAHHAs CHUCTEMA I1IK-1,
7  |ympaBneHwus, koHTpons u cbopa|l Tect |[IK-2 menee 1 1 2 3
naaubix EMCS
ABTOMAaTHU3MpOBAaHHAs CHUCTEMA I1K-1,
8  |ympaBienus, koHTpons u cbopal Tect [[IK-2 menee 1 1 2 3
nanubeix MicroSCADA
OrnepaTuBHBIE [1K-1,
9  |uHpOpMALMOHHO-YIPABIISIOIINE Tecr |[IK-2 meHee 1 1 2 3
komruiekcel ACJTY
Kommekc I1K-1,
10 |mporpaMMHO-TEXHHUYECKHX Tect |[[IK-2 MeHee 1 1 2 3
cpencts Sicam Pas
ABTOMAaTH3UPOBAHHBIC CHCTEMBI MK-1
11  |xonTpoms u ydera| . ) 1 1 5 3
AJIIEKTPOIHEPT U (ACKVYD). T IIK-2 meree
TpeboBaHusl K COBPEMEHHBIM
IK-1,
10 |KoutponbHas pabota 1 Pedepar [[TK-2 MeHee 6 6-8 9-10 11-13
ITK-1,
11  |KonuTposabHas padora 2 Hoxnan |[TK-2 MeHee 6 6-8 9-10 11-14
Beero 0annos| 1oyee 35| 3543 | 4352 | 52-60




[IpomexxyTouHas arrecrauus

[K-1,
12 [TpomexyTouHas arTecTanus OK3. K.p | MeHee 20| 20-29 | 30-36 37-40

Bceero oaiutos| 0 -54 55-69 70-84 85-100

2. IlepevyeHb OLIEHOYHBIX CPE/ICTB
Kpatkas xapakTepuCTHKa OLIEHOYHBIX CPEJCTB, UCIOJIb3YEMbIX MPU TEKYILIEM KOHTPOJIE
YCIEBAEMOCTH U MPOMEKYTOUYHOM aTTECTAlMU 00YyYaroIEerocs no JUCUUIIINHE:

HaumenoBanue
OueHouHbIe
OLICHOYHOT'O Kparkast xapakTeprcTuka OIEHOYHOTO CPEACTBA
MaTrepuabl
cpencTBa
JIaboparopHas pabora BBIIOJIHSETCS COIJIaCHO 3ananus K
Ha60paT0prle pa6OTI)I (Ha6) MGTOI[I/I‘-IGCKI/IM YKa3aHUIM, BBIJIAHHBIM JIa60paT0pHI>IM
npernojaBaTeneM Ha 3aHsaTuu. Otuer odopmisercs paboTam.
KQXKJIBIM CTVICHTOM WHINBHUIVAJIBHO.
[Ipaktnueckass  paboTa  BBINOJHAETCA  COTJIACHO SanaHus K
Meroanueckum YKa3aHUsIM, BbIJJAHHBIM
[Tpaktrueckue padotsl (I1p.) MIPaKTUYECKUM
npenojaBaTtesnieM Ha 3aHATuu. Otder odopmisercs paGoTam
Ka)XJIbIM CTYJICHTOM MHMBHJIYaJIbHO. '
Pedepar (Britouas Temy) BBINIOJHAETCA COTJIACHO
Meroanueckum a3aHUSIM BBIJIAHHBIM
Pedepar (KCP) A YK ’ A Crncok pedeparon
npenojaBaTeneM, U oQopMIIeTCs KaKIbIM CTYAEHTOM
VHIMBUTYQJIHHO.
Jloknan (BkiOYas TEMY) BBINOJNHSIETCS COTJIACHO
Mertoanueckum a3aHUSIM BBIJITAHHBIM
Hoxnan (k) A YK ’ a1 CIIUCOK TOKJIaI0B
npenojaBaTeneM, U oQopMIISeTCs KaKIbIM CTYACHTOM
WHIMBHUIYaJIHHO.
Tect u3 25 Bonpocos
Tecr (TecT) Tect u3 25 BOpOCOB pa3HOTO YPOBHSI CIIOKHOCTH. Pa3HOro YpOBHS
CJI0’KHOCTH.

3. OueHoYHbIe MaTepUAJIbI TEKYLIEr0 KOHTPOJIS yCIIeBaeMOCTH 00y4alo X cst

OneHka TeKyllel YCIeBa€MOCTH CTYJIEHTOB [0 HTOraM OCBOECHMS JUCLUIUIMHBI
«AnnapaTHO-IPOrpaMMHBIE KOMIUIEKCHI JUISl 3JIEKTPOIHEPIETUUECKUX CUCTEMY MPOU3BOIUTCS
IIPY OMOUIH CJIETYIOUIUX OLEHOYHBIX CPEICTB:

3.1. KoHTpoJb TeKylIel ycrneBaeMoCTH

JlaHHBI BUJ KOHTPOJII COCTOMT M3 TECTOB, MHAMBUAYAJbHOTO 3aJaHMsI, KOHTPOJIbHBIX
paboT, 3a4era Mo MPaKTHUYECKUM U J1abopaTOpHbIM padoTaM. TecTbl, KOHTPOJIbHbIE PaOOTHI U
MOJIyYeHHE 3aueTa IO MPAKTHYECKUM W JaO0OpaTOPHBIM paboTaM SBISIOTCS 00s3aTeNbHOU
(hopmoit KOHTPOJIS.

NuauBuyaibHOE 3aJJaHUE YUYUTHIBAETCS B 0AJUIbHO-PEHTUHTOBOM CUCTEME U ITPUMEHSIETCA
B CJIy4ae eJaHUs CTYJEHTa OCYIIECTBUThH A000p OaIOB MO TUCUHUILIIUHE.

3.2 TecThl 1 KOHTPOJIbHBbIE PA0OTHI
Tectbl W KOHTpOJBHBIE PaOOTHI MPEACTABIAIOT COOOM KOPOTKME 3alaHusi, KOTOpbIE
BBITIOJHSIOTCS. HA IPAKTUYECKUX 3aHATUAX B TeueHue 10-15 MUHYT B KOHIIE KaXI0T0 yueOHOTOo




MOJyJist (Bcero yueOHbIX Mojayiiei 4). [IpoBepsitoTcss 3HaHUS TEKYIEro MaTepuaia: OCHOBHBIE
YpaBHEHUS], IOHATUSI U ONPEACIICHUS; YMEHUS MPUMEHSThH MOJYyUYCHHbIE 3HAHUS ISl PEIICHUS
NPaKTUYECKUX 3a]1a4.

B kaxnoM yuyeOHOM MOJyJie CTYIIEHTY BBIA€TCA 3a/laHue cocTodliee U3 3 mo3ummii: 1
3a/lanue u3 0a30BOTO YPOBHS; 2 — U3 MPOABUHYTOr0; 3 — U3 BBICOKOTO. 3a Ka)XJA0€ MPaBUIHHO
BBIIIOJTHEHHOE 3aJJaHUE MPUCBAUBAETCS OINPEICICHHOE KOJUYECTBO NpoueHTOB. CymMMapHO
CTYyIEHT MOKeT NoJyduTh 70 100% coriiacHo 1ikaine OLeHUBaHUS PE3yJIbTaTOB.

Kpurepuu onieHnBaHus pe3yJIbTaToOB

Howmep 3amanus Kpurepun ouenku [IpoueHThI
1 [IpaBUIIBHOCTH BBIITOJIHEHUS TECTOBBIX 0-45
3a1aHUI
2 [IpaBMIILHOCTH BBITIOJIHEHUS 0-25
KOHTPOJILHOM paboThI 1
3 [IpaBUIIBHOCTH BBITIOJIHEHUS 0-30
KOHTPOJILHOM paOOThI 2

[IIxana oneHNBaHUs PE3YIbTATOB

Onenka [TpoueHTsI
YAOBJIETBOPUTEIBLHO 35-50

XOPOIIO 50-74

OTJIMYHO 75-100

It 6az06020 ypoeHsa OH TIPENCTABIISICT COOON TECT I KAKIOTO yIeOHOTO MOTYIISL.

@DonHO mecmosvix 3a0aHUTL

1. Curnan (BeIOEpUTE OJUH PABUIHHBINA OTBET) -

a) 310 mHpopManumoHHas (YHKIMSA, Hecymas cooOlmeHne o (U3NYSCKUX CBOMCTBAX,
COCTOSIHUM WUJTU TIOBEICHUH KaKOW-T100 (DPU3UYECKOM CHCTEMbI, 00BEKTa WIIN CPEIb

0) 9TO OTHOIIEHHE pa3dpoca 3HAYEHUW BBHIOOPOK OT CpPEIHEro apuMETHUEeCKOro K
3HAYCHUIO CPETHEr0 apu(METUUECKOTO BCEX BHIOOPOK

B) 9TO OTHOIIIEHWE OJHON (DYHKIIMH K IPYTOi

T') 9TO BpeMeHHas (DYHKITHUS, XapaKTepU3UPYIOIIast K3MEHEHHE 3aBUCUMO TTepEMEHHOM TTPH
W3MCHEHUH apryMeHTa (YHKIIUH BO BPEMEHHU

2. Heabio 00padoTKH CUTHAJIOB SIBJIsAETCS (BHIOEPUTE OJWH MPABUIIBHBIN OTBET) -

a) U3BJICUYCHHE ONPEICICHHBIX NTHPOPMALIMOHHBIX CBEJIEHUI, KOTOPbIE OTOOPaXKEHBI B 3THX
CUTHAJIaXx U MpeoOpa3oBaHUE OTUX CBeAeHUHM B (opMmy, YIOOHYIO Ui BOCHPHUATHS U
JAJbHENIIEr0 UCIIOJIb30BaHUSA

0) BbI1aya HHPOPMAIIMOHHOTO 3HAUYEHHUS Ha KUJIKOKPUCTAIUIMUECKUNA HHAUKATOP

B) MaTeMaTH4ecKHe MpeoOpa3oBaHHE BXOJAHOIO CHTHala, C UENbI0 H3BICUCHUS
CTATUCTUYECKU 3HAYMMBIX PE3YJIbTATOB

I) cTaTUCTHYecKass oO0paboTka CHUTHajga, C IeNIbI0 HaXOXKJIEHUS MaTeMaTHYeCKOIo
oxxuaanusi, Mmoael, CKO u aucniepcuu

3. llox TepMuHOM "'perucTpanusi CUrHaja' nmoHuMaeTcs(BbIOEpUTE OJUH NTPaBUIIbHBIN
OTBET) -
a) IETEKTUPOBAHUE MOJIE3HBIX CUTHAJIOB U3 MacCHBa MH(OPMAIIMOHHBIX COOOIIEHUI



0) omepaiusi BbACNCHUS CUTHAlla M €ro mnpeoOpazoBanusi B (Gopmy, yHOOHYIO IS
JaJIbHEHIIIET0 UCII0Ib30BaHUs, 00paOOTKU M BOCTIPHUSTHS

B) oOpaboTka mMaccuBa MH(POPMAIMOHHBIX COOOIIEHHM, C IEJbIO0 BBISBICHHUS CPEIHETO
3HAYCHHUS

r) 00paboTKa BXOJHOTO CUTHAJIA, C YYETOM OCOOCHHOCTEN U XapaKTEPUCTUK (PU3UYECKOTO
KaHaJla CBA3U

4. Ilon TepMHHOM ''NeTEKTHPOBAHHE CHUTHAJIOB'" TMOHMMAaeETCHA(BHIOEPUTE OJUH
NPaBHJILHBIA OTBET) -

a) oOpaboTKa cUrHaJla C y4eTOM OCOOCHHOCTEH M XapaKTepUCTUK (U3UUYECKUX KAHAJOB
CBSI3H

0) omepanus W3MEpEeHUH W TpeoOpa30BaHUsA KaKUX-IMO0O (HU3UYECKUX MapaMeTpoOB B
CUTHAJIbI OTIPEICNIEHHON MaTepUaIbHOU (HOPMBI

B) U3MEPEHHE OCHOBHBIX MApPaMETPOB ANEKTPUUECKUX CUTHAIIOB C YI€TOM OCOOCHHOCTEH U
XapaKTePUCTHK KaHAJIOB CBS3H

r) 00paboTKa CUTHAJIA C 1EIbIO BBISBIICHUS HYKHOU UH(pOpMaIuu

5. lloa TepMuHOM "'MaHHbIE'" MOHUMAaETCSA(BHIOEPUTE OJIMH MPABWIBHBIA OTBET)-

a) COBOKYITHOCTb (paKTOB, pe3yJbTaTOB HAOIIOACHUN, U3MEPEHUN 0 KaKUX-TH00 00BheKTax,
ABJICHUSAX WM IpoLeccax MaTepuaIbHOrO MHUPa, MPEACTABIECHHBIX B (POPMATN30BaHHOM BUJIE,
KOJIMYECTBEHHOM WJIM Ka4€CTBEHHOM.

0) mapameTpbl THPOPMALIMOHHOTO CUTHAJIA, XapaKTEPU3HPYIOLIME OCHOBHBIE MAPaMETPhI U
CBOMCTBa MaccuBa COOOILIEHUW, C y4yeToM cheuu(pUKH KaHaJIOB CBSI3M M CpeJ Mepenayu
uH(popManuu

B) MHQOpManMoOHHAas (PYHKIUS, MOJyYEHHas IMOCJIE€ HEOOXOJUMBIX MNpeoOpa3oBaHUil B
MyHKTE YNPABJICHUS C YIYETOM CBOMCTB U XapaKTEPUCTUK KAHAJIOB CBA3U

I') COBOKYITHOCTh MapamMeTpoB MH(POPMALMOHHBIX COOOLIEHUH, CUTHAJIIOB O KaKOM-JIHLOO
M3MEHSIOLIMMCS MPOLIECCE B TPAKTE Mepeaur JaHHbIX

6. JlomosiHuTe:

CI/IFHaJII)I OT HU3MCPHUTCIIbHBIX JATYHMKOB H J'HO6I>IX APYIruxX HUCTOYHHUKOB IICPCAANOTCA
1o -K N3MEPUTEIHHBIM npudopam 51 B
HU3MCPHUTCIIbHO-BBITYHUCIUTCIIBHBIC ICHTPBI PCTUCTPALIUN, O6pa6OTKI/I N XpaHCHUA JaHHBIX

7. JlonosiHuTe:

B BEKE B TEOPUI0 MATEMAaTHUKU BOILJIO MOHATHE (DYHKIMH, KAaK ONPEAEICHHOU
3aBUCUMOCTH KaKON-IMOO BEJIIMYUHBI y OT APYroil BETUYHHBI - HE3aBUCUMOM MEPEMEHHOH X, C
MaTeMaTUYECKOM 3aMMChI0 TAKOW 3aBUCUMOCTH B BUE Y(X).

8. JlomosinuTe:

Tepmun CUTHAJIOB MCIIOJB3YIOT U JIJIsS TMPOIECCOB BBIJCICHUS YKE
c(OPMHUPOBAHHBIX CUTHAJIOB, HECYIIMX OIMPEACICHHYI0 HH(POPMAIUIO, U3 CYMMBI JIPYTUX
CUTHAJIOB (PaguoCBs3b, TCIEMETPHUS M Mp.), U IS MPOIECcCOB (DMKCUPOBAHMS CHTHAJIOB Ha
HOCHUTEJISIX JOJTOBPEMEHHOW TaMSATH, W JJIi MHOTHX JAPYTHX IPOIIECCOB, CBSI3aHHBIX C
00pabOTKOM CUTHAJIOB

9. JlomosiHUTE:



Jlia omepanuii u3MepeHuil U mpeodpa3oBaHus KaKUX-IH00 (U3HUECKUX MapamMeTpoB B
CUTHAJIbl ONpPEIEICHHON MaTepuaabHOW (QOpMBI NPUMEHSETCS, B OCHOBHOM, TEpPMHUH .. H#
CUTHAJIOB

10. TomosnuTe:
Hocurensamu SIBJISIIOTCSI CUTHAJIBI B JTI000H popMe UX MaTepHATHLHOTO
IpeACTaBICHUS B IIPE/IeiiaX CUCTEM, BHE KOTOPBIX MOHATHS CUTHAJIOB TaK)Ke HE UMEIOT CMbICTIa

11. TonmosHure:

[Ipy neTeKTUPOBAHMM CUTHAJIOB, HECYIIMX IEJIEBYIO JJIsl JAHHOTO BHJA W3MEPEHUU
nH(}OpMAITHIO, B CYMME C OCHOBHBIM CHUTHAJIOM OJHOBPEMEHHO PETHCTPUPYIOTCS W MEIIAOIINE
CHUTHAJIBI -

12. UcTOYHMKAMH MeEIIAIIINX CUTHAJIOB SIBJSIIOTCHA (BBIOCPUTE TPU TMPaBUIBHBIX
OTBETA)

a) pu3nYeCcKue MpoIecChl

0) ¢puszndeckue sBICHUS

B) ¢pu3nuecKue 0OBEKTHI

') KaHaJl CBSI3U

1) MPOTOKOJI TIEpeiauu JaHHBIX

€) pEerucTpallusi CUTHAJIOB

13. lonosinuTe:
K OTHOCAT TaK)K€ MCKKEHUS TOJIE3HBIX CUTHAJIOB MPHU BIUSHUU PA3IAYHBIX
JeCTa0UIU3UPYIOMKX (PAKTOPOB HA MPOIIECCHI U3MEPEHUI

14. BuusiHMe MHKPOKaBepH B CTEHKaxX CKBa)KMHbI Ha HM3MepeHusi B
PEHTIreHOPAAMOMETPUYECKMX  METOAAX  KapoTaxKka, TIPO30BbIX  pa3psiioB  Ha
3JIeKTPOpa3Bel0YHbIe MeTOAbl HW3MEpPeHHH SIBJISATCH NpuUMepaMu(BbIOEpUTE OJUH
MPaBUJILHBIN OTBET)

a) momex

0) curnana

B) 3JIEKTPOMarHUTHON MHIYKLUU

T') 3KpaHUPOBaAHUS

15. JonmosiHure:

Brinenenue mojie3HpIX COCTABIISIONINX U3 O0IIEH CyMMBI 3apeTHCTPUPOBAHHBIX CUTHAJIOB
WM MaKCUMaJbHOE IOJABJICHHC B MH(MOPMAIMOHHOM CHUTHAJIe TpH
COXpPaHEHUU €T0 IOJIE3HBIX COCTABIISIFONIUX SBIISICTCS OJHOW M3 OCHOBHBIX 33J1ay MEPBHUYHOMN
00pabOTKH CUTHAJIOB (PE3yIbTaTOB HAOIOICHUI)

16. OcunoBuble ¢ynkuuu IITK SicamPas ¢upmbl Siemens(seiOepute deThIpe
MPaBUIbHBIX OTBETA)

a) MapuipyTtuzaius JaHHBIX U TPeoOpa3oBaHUE MPOTOKOJIOB

0) OOpaboTKa TaHHBIX U YIIPABICHHUE

B) B3zaumoneiictBue ¢ uentpom ynpasienus (I1Y)

r) YaajneHHoe oToOpakeHHe, apXuBaIis U TPOTOKOIHMPOBAHUE

1) PezepBrupoBanue JaHHBIX



€) CHMHXpOHU3ALMS C CHTHAJIOM aCTPOHOMHYECKOTO BPEMEHU

17. lononure:

KiroueBbiM anmnapaTHbIM KOMITOHEHTOM [ITK SicamPas SBIISIECTCS
CIIEIHAIA3UPOBAHHAS (IITIC), pabotatomas mon
ynpasienneM Windows XP Embedded. Cranmus sBisieTcsi HOJTHOCTBIO HEOOCTYKUBaeMOU 3a
CYET OTCYTCTBHS M3HAIIUBAIOIINXCS W BPAIIAIOIIUXCS JIEMEHTOB

18. Kio4yeBbiMM KpHUTEepUsiMH TNIPpU BbIOOpPEe CHCTEMblI TeJeMEXaHUKH B
3JIEKTPOIHEPIreTHKeE SABJISIOTCH (BEIOEPUTE YEThIPE MPABUIIbHBIX OTBETA)

a) QyHKIIMOHATbHAS TIOJTHOTA

0) HaJIEKHOCTHh padOTHI 00OPYAOBAHUS U IPOTPAMMHOTO OOCCTICUCHUS

B) COBOKYITHasl CTOUMOCTD BJIaJICHUS

) QyHKITUS CHHXPOHU3AINH C ACTPOHOMUYECKAM BPEMEHEM

1) CHEKTP MOJACPKUBAEMBIX TPOTOKOJIOB 0OMEHA JJAHHBIMU

€) BO3MOXHOCTh BbIxoj1a B Internet

19. IIporpammuoe sapo IITK SICAM PAS peammsyer ciaeaywmme
(ynkuun(BpIOEpUTE YETHIPE MPABUIBHBIX OTBETA)

a) KOHUTYPUPOBAHUS

0) pe3epBUPOBAHUS

B) OTJIQJIKM M TUATHOCTHKHU CHCTEMBI

') CHHXPOHM3AIMH C aCTPOHOMUYECKUM BPEMEHEM

1) cOopa TaHHBIX U MTPeoOpa30BaHUs MPOTOKOJIOB

e) OPC-cepBep

20. Jlns opranuzamum 4YejioBeko-mammHHoro uHrtepgeiica B IITK SicamPas
ucnojib3yerca mnoaHopyHkuuoHaiabHasa Bepcusa SCADA-cucrembr SIMATIC WinCC,
JAOMOJTHEHHAsi MOAYJISIMH, CHEUHAJBHO PpPa3pa0OTAaHHBIMHM UIS PpeLIeHHs 3aaa4
ONEPATHBHO-AUCIETYEPCKOr0 YNPAaBJICHUS B JJIeKTpPodHepreruke. OHa mpenocrasiisier
ONEePATHBHOMY TMEPCOHAJY OOIIMPHbIE BO3MOKHOCTHM PadoOThl € CHCTEeMOii(BbIOEpUTE
YETBIPE NPABUIBHBIX OTBETA)

a) CHHXPOHM3aLUs C aCTPOHOMUYECKUM BPEMEHEM

6) mpocMoTp uH(}OpPMAIMK B BHUJAE WHIUKATOPOB, T'Pa(UKOB, TUCTOTPAMM, TEKCTOBBIX
COOOIIEHUH

B) BBIBOJI ITOJICKA30K Ha 3KpaH

I') apXuBalus JaHHBIX U (OPMHUPOBAHUE OTUYETOB

1) MPOTOKOJMPOBAHUE ACUCTBUI MOJIb30BaTENEH

€) IMarHoCTHKa 000pyOBaHUs

21. SENTRON PAC3200 npeacrasisieT co00ii (BbIOEpUTE OJIMH PaBUIIbHBIN OTBET)

a) MuKporpoieccopusiii Tepmunan MIT P3A

0) Tpexda3zHbIil MUTOBON M3MEPUTENBHBIM MpuOOp kiacca 0,5S s peructpanuu u
otoOpakeHus Oosiee yeM 50 mapamMeTpoB ANEKTPUIECCKON SHEPTHH

B) MUKPOIIPOIIECCOPHBIA MHOTOTAPU(HBIN IBYHATIPABICHHBIA CYETYHK AJIEKTPOIHEPTUU

r) KOHTPOJUIED KAa4deCTBA AJIEKTPOIHEPTHH, TOTIOJHEHHBIN (YHKIUAMH PETUCTpaIiuu
aBapUUHBIX U HEHOPMAIBHBIX COOBITUH B JJIEKTPOIHEPTETHUECKOM CHCTEME, a TaK Ke
anroputmMoM OMII



22. SIMEAS P 100 310 (BbIOCpUTE OJJUH NMPABUIBHBINA OTBET) -

a) U3MEPUTENb DJEKTPUUECKUX MMapaMeTpOB, MOJAKIOYAeMbI MO 4-TIPOBOJIHON CXEME C
HecOaJaHCUPOBAHHOM Harpy3koi mo dazam

0) udpoBOH MUKPOMPOILIECCOPHBIN BOJBTMETP, YCTAHABINBACMBIN HEIOCPEACTBEHHO B
IIUTaxX ¥ STYeHKax pacrpeaeIuTeIbHbIX YCTPOMCTB

B) TepMuHai [TA u P3A cTanuumii u mojacranmui

23. SIMATIC S7-400H 5710 (BeIOCpPUTE OAUH ITPABUIIbHBINA OTBET) -

a) MUKPOIIPOLIECCOPHBIA TEPMUHAIT PEJICITHOM 3aIIUTHI U MPOTUBOABAPUITHON aBTOMATUKHU
bupmbl Siemens

0) MOIYJBbHBIA MPOrPaMMUPYEMBIN KOHTPOJUIEP ISl MOCTPOEHUS CHCTEM YIPABICHUS
CpeaHEl 1 BHICOKOW CTENEHH CIOKHOCTU (pUpMBbI Siemens

B) MHOTOTapU(pHBIA MUKPOIIPOLIECCOPHOI IBYHAPABICHHBIM CYETUUK SJICKTPOIHEPIHH,
IIpeaHa3HAaYeHHBIN I HHTerpanuy B cucteMbl ACKYD

24. Ycnemnblii onbIT BHeApeHus IITK SicamPas na crannusx Bomxkeko-Kamckoro
KacKaJa Mo0Ka3aJl, YTO BHeJAPEHHAsl CHCTeMa TeJIeMEeXaHMKM M CBSI3H BBINOJIHSAET
caeaylouue 3a1a4u (BbIOEpUTE YEThIPE MPABUIIBHBIX OTBETA):

a) U3MEpeHHe M CcOOp aHAJIOrOBbIX M[ApaMETPOB HOPMAJIBHOIO pEXuUMa pabOThI
AIIEKTPUYECKON CETH U CUIIOBOIO 000pYA0BaHUs

0) cOOp JaHHBIX O MOJOKEHUAX KOMMYTAlMOHHBIX allapaToB

B) KOHTPOJIb JOCTOBEPHOCTH IMOJIy9aeMbIX JaHHBIX

') KOHTPOJIb 33 ACHCTBHSIMH ONIEPATOPOB C HEOOXOTUMBIMUA KOPPEKTUPOBKAMH COTJIACHO
JNEUCTBYIOIIEMY aIITOPUTMY

1) BeICHUE apXHBOB U3MEPAEMBIX U PACCUNTHIBAEMBIX 3HAYCHUI

€) pacueT 0anaHCOB aKTUBHOW U PEAKTUBHOW MOIIIHOCTH B CUCTEMAX

25. ACKY?29 310 (BBIOCpHUTE OJIUH MTPABUILHBIN OTBET) -
a) ABTOMaTH4eCKasi CHCTEMa KOMMEPYECKOIO YUETa NEKTPOIHEPTUH
0) ABTOMaTU3UPOBAHHAS CHCTEMa KOHTPOJISI M yUeTa dJIEKTPOIHEPTUU
B) ABTOMaTHYeCKas CUCTEMa y4eTa SHEPTUu
r) ABTOMaTnuecKas CUCTEMa KOHTPOJISI JHEPTUH

Jnst npooeunymoczo ypoens oH npeacTaBisier coooii pedepar o paszaenam IUCIUTIINHEI.
Crpykrypa pedeparon

®UO u Ne rp. cTynenra

Tema:

BBeneHnne BKIIIOYAET aKTyalbHOCTH, I1€1b M OCHOBHBIE 3aJja4yd PACKPBITHS MPOOJIEMBI.
llouemy sma mema akmyanvra?

OcHoBHasl YacTh

1. Teopemuueckue o0cHO6bI paccMaTPUBAEMOro TIpoOIECCa, IMPHUHIIMIA, SBIICHUS,
bynkuun, onbita u T.4. (O uem udem peys?)

2. Ilpobnemvl npakmuueckoll peanuzayuu PpaccMaTPUBAEMOTO MpoIiecca, NMPHUHIINIA,
SIBJICHUSI, QYHKITUH, OTIBITA U T.11. (B uem cyms npobemsi?)

3akioueHue

1. Kparkoe u3no0xxeHue (aHHOTALMS) MOJYYEHHBIX PE3yJbTAaTOB PACKPBHITUS H3ydaeMOU
TEMBI




2. CoOCTBEeHHOE OTHOIIIEHNE K OMUCAHHOM mpobiieme.
(4Ymo 6vl dymaeme no cywecmay memul u ymo npeonazaeme?)

Pedepater BoimoaHsAOTCA Ha Juctax dopmara A4 (297x210Mm), MpOHYMEPOBAHHBIX, C
nojisiMu. Tekct meyaraercs mpudrom TimesNewRoman, kernnb — 14, muaumym 18 mr. Ios:
BEpXHEe, HWKHEEe — 10 2 cM., JieBoe — 3 cM., mpaBoe — 1 cM. dopmaTupoBaHue — O MIUPHUHE.
Otctyn nepBo#t ctpoku — 1,25 cm. TekcT npencrasisiercs B daitie.

J11s 6vicoKo20 ypoena OH NpeICTaBISIET COO0N KOHTPOJIbHYIO padOTy B BUJIE JOKJIAJIOB.
Komnnexm mem 0oknaooe no eapuanmam

Howmepa 3ananuii BeIAAIOTCS MpEnoiaBaTeieM o HOMEpY 3a4eTHONW KHIKKU CTYIeHTa

[IprMeHeHre BEIUMCIUTEIFHON TEXHUKH B SHEPTEeTUKE

[IprMeHeHre BEIUMCIUTENFHOM TEXHUKE B CUCTEMaX YIPaBICHUS U TUCIIETYCPU3ALIUU

Cucremsl TeneMexaHuku Ha npuMepe noacranuuu 110 (220) kB

[Muna agpeca v HIMHA JAHHBIX B COBPEMEHHBIX KOMITBIOTEPHBIX CUCTEMAaX

[TpuHuMI paOOTHI IMH B KOMIIBIOTEPHBIX CUCTEMAX

Tunsl 1 onMcaHnue COBPEMEHHBIX HHTEP(EICOB B KOMITBIOTEPHBIX CHCTEMAX

[Mpotokosr UART/USART, ¢usnueckuii u Jorudeckuii uHTEpdeiic

OnTOBONOKOHHBIE TUHUHU CBA3U. [IpenmyiiecTBa, NpuHIMNI pabOThl, HEAOCTATKU

. IIpoBoansle nunum cBsizu (BOJIC). Ilpuniun noctpoeHus, NpeuMyIecTBa U HEJOCTATKU

10.Kommytaropel. IlpuHIMn [neHCTBUS COBPEMEHHBIX KOMMYTAaTOPOB, JOCTOMHCTBA U

HETOCTaTKU

11.Kommytaropsl. KadecTBo obcnyxuanust Q0S

12.Kommytartopsl. [IpuHIuIG npruopuTr3anum Tpaduka

13.KommyTtaropsl. [IpuHIUIBI OpraHu3aiy BUPTYaTbHBIX CETEH

14 KommyHukaruoHnHsie mpoTokoisl. [Iporokon MOK 60870-104

15.KommynukanuonHsie mpotokossl. [Iporokonr MOK 60870-103

16.Kommynukarmonusie mpoTokoisl. [Iporoxon MOK 60870-102

17.KoMMyHHKaIIMOHHBIE TPOTOKOJBI. [IpoTokon ModbusRTU

18.KommyHukarmonssie mpoTokossl. [Iporokon DNP

19.KommMyHHKaMoHHbIE TPOTOKOJIBI. [IpoTokon TCP/IP

20.KommyHHKaIIMOHHBIE TPOTOKOJIBL. [IpoTokon ZigBee

21.KommyHukamonHsie mpoTokodbl. [Iporokon PLC

22 . KommyHuKaimoHHbie mpoTokoisl. [Ipotokon BLC

23. Texnomoruu Ethernet B snepreruke. [Iporoxon LAN

24 laTepHeT-TeXHOJIOTUU B dHepreTHke. [Ipotokon cuaxponuzamuun SNTP

25.UnrepHer-TexHoaoruu B sHepretuke. [IpoTokon pezepsupoanust MRP

26.MHTepHeT-TeXHOJIOTUHU B 3HepreTuke. [IpoTokon oOHAapyKEeHHsI U UCTIPaBICHUS OLIMOOK

CRC

27 .NudopmanoHHasi MOZETb B3aMMOCHCTBHSI TTOJIEBBIX U CTAHIIMOHHBIX KOHTPOJIJIEPOB

28.Crnioco0b1 niepenaun nHPpopmanuuHa paccrosiaue (AM/FM)

29.ITpunmmn pabotsl MogeMa. Mogem Ethernet

30.ACVYTII B snepreruke. ACY TII 32C

31.ACJ1Y B aHEpreTuke

32.ACKY?3. Cucrema Mepkypuii -OHeproyder

33.SCADA-cucremsl. Cuctema Sprecon

34.SCADA-cucremsl. Cuctem MasterSCADA

35.SCADA-cucremsl. CucremaMicroSCADA

wCoNoRWNE



36.SCADA-cucremsl. CucremaSicam Pas
37.SCADA-cucrembl. Cucrema EMCS

3amura IOKIaJ0B MPOBOAUTCS YCTHOU (hopme B KOHIE 3aHsATHS. Ha 3ammTy oTBOIUTCS
5-10 mMunyT. Ha 3ammuTe CTyJeHT B IpaBe HUCIOJIb30BaTh JIIOObIE CPEJCTBA MPECTABICHUS
Marepuala, HalpuMep MNPE3EHTALNI0, TUCKYCCUIO0. KOHTPOJIb BBINOJHEHUS KOHTPOJIBHOMN
paboOThI OCYIIECTBIISIETCS MPOBEPKOI OTUETOB, BHICTABICHUEM OAJJIOB U MPOBOAMUTCS B KOHIIE
cemectpa. B 3aBucHMMOCTH OT KadecTBa MpeNOCTaBICHUS MaTepuana BbicTaBistoTcs 2-10
0aIIoB.

OT4éThl MO KOHTPOJBHBIM pabOTaM MPEJCTABIAIOTCS B BHAE peepaToB M 3aMOTHCHUS
rjioccapusi, BBIIOJHEHHBIX B COOTBETCTBHHM C YTBEPKACHHBIMHU MpaBWIaMH Ha OyMa)KHOM
dopmare A-4. OHU [OIKHBI COAEPXKATh: TUTYJIBHBIM JHCT, COAEp)KAaHUE, TEKCT 3aJaHus,
OCHOBHYIO 4acCTb, 3alOJIHEHHBIN 35ieMeHT rioccapus (5-10 TepMHUHOB), BBIBOJIOB U CIIHCKA
JUTEPaTypHBIX HUCTOYHUKOB. OO0bEM He nomwkeH mpesbimarh 5-10 ctp. TpeboBanus k
oopmnenuro Texcra: mpudt Times New Roman, kernb — 14, muanmym 18 nit. [Tonst: BepxHee,
HIDKHEE — 10 2 CM., JIEBOE€ — 3 cM., ipaBoe — 1 cM. PopMatupoBanue — no mupuHe. OTCTyn
nepBoit crpoku — 1,25 cM. Teker npeacTasisieTcs B ¢aie.

3.3. TpedoBanus k oopMiIeHHIO 1a00PATOPHBIX PadoT

Otuétr mo mabopaTopHO paboTe OoPopMIsieTCS WHAUBUAYATBHO KaXKIbIM CTYIEHTOM,
BBITIOJIHUBIIIMM HEOOXOJUMBIE OSKCIEPUMEHTHl (HE3aBUCHUMO OT TOTO, BBIMOJIHSIICS JIK
AKCIEPUMEHT UHIMBHUAYAJIbHO WM B COCTABE IPYMIIBI CTYAEHTOB). CTpaHUIbl OTYETA CIEAYET
MIPOHYMEPOBATh (TUTYJIBHBIN JTUCT HE HYMEpYETCs, Jlajiee UAET CTpaHuna 2 u T.1.).

TuTynpHBIN TUCT OTYETA TOJDKEH conepxaTh ¢pasy: “OTuér mo sabopaTopHoil padoTe
«Ha3Banne paboTh», 4yTh HUXKE: BoIMOmHWI cTyneHT rpynnsl (Homep rpymmbl) (Damuus,
MHULMAaNBI)”. BHU3Y MCTa claeayeT yka3aTh TEKYIIUH TO/I.

OTtuéT, KaK mpaBuIO, AOJKEH COAEPKATh CAEAYIOIINE OCHOBHBIE Pa3/IEIbl:

1. Ilesnb paboThI;

2. TeopeTnueckas 4acTh;

3. Pesynbratrsl (TaOIUIBI SKCTIEPUMEHTABHBIX TaHHBIX, TPadUKH);

4. BeIBOIbI (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEIMETE UCCIICA0OBAHUA).

TeopeTudeckass 4acTh JOJDKHA COAECPKATh MUHHUMYM HEOOXOJHUMBIX TEOPETUUYECKUX
CBeJIeHUH O (PU3MYECKOM CYITHOCTH HCCIEAyeMOro SIBIIEHHWS W ero omucanue. He crnemyer
KOIUPOBATh IEJIMKOM WJIM YaCTUYHO METOJUWYecKoe IMocobue (omnucaHue) JabopaTopHOM
paboThI WK pa3fenbl yueOHUKa.

Paznen «Pesynmbrarb» BKIIOWaeT B ce0S TAOMUIBI AKCICPUMEHTAIbHBIX JIaHHBIX,
rpaduKu, MOTyYEHHBIC TP BBHITIOJIHEHHUH JTa00paTopHOM paboThl. Pucynku, rpadmku 1 TabauIlbI
HYMEPYIOTCS U MOJANKCHIBAIOTCS 3ar0JIOBKAMM.

BrIBO/IBI HE MOKHBI OBITH MTPOCTHIM MEPEUUCICHUEM TOTO, UYTO CIEIaHO. 3/1€Ch BAXKHO
OTMETHUTb, KAKUE HOBBIC 3HAHUS O MPEIMETE UCCIIETOBaHUS ObUIM MOJYUYEHBI PU BBITIOJIHCHUU
paboThI, K YEMY MPUBEJIO 0OCYXKIEHUE PE3yJbTaTOB, HACKOIBKO BBIMOJHEHA 3asBJICHHAS 11€Jb
paboTel. B03MOXHO, TOJydeHBI JOMOJHUTENbHBICE (POPMYJbI, JaHHBIC, MPEIJTIOKECHBI
OpUTMHAJIbHBIE METOAUKH, — ATO JIOJDKHO OBITh OTPaXKEHO B BbIBOAAX. BhIBoABI Mo pabdote
KaXJIbI CTYZEHT JEJIAa€T CAMOCTOATEIIBHO.

[Ipu cpade oruéra mpemnojiaBaresib MOXET CAENATh YCTHHIE U MMUCbMEHHbIEC 3aMeYaHus, 3a/1aTh
JOTIOJIHUTENIbHBIE BOMPOCHl. Bce OTBEThl Ha JOMOJHUTENIbHBIE BOIMPOCHI, HOBBIE PACUETHI,
00CY>XIE€HHsI BBITTOJTHSIIOTCS CTYICHTOM Ha OTJEIBHBIX JINCTAX, BKIFOUYAEMBIX B OTYET (TIPH TOM
B TEKCT€ OCHOBHOIO OTuY€Ta JellaeTCsi CHOCKAa WU JpPyrod 3HAUOK, KOTOpoMy Oyner



COOTBETCTBOBaTh HOBBIM  maTepuan). [Ipu 3TOM NUCbMEHHBIE 3aMedaHusi MpenojaBaTess
JOJKHBI OCTaThCSl B TEKCTE ISl SICHOCTHM JWHAMHUKU paboThl Ham oTuéroM. OOBEM oTuéTa
JOJIKEH OBITh ONTHUMAJIBHBIM JIJISi IOHUMAHUS TOTO, YTO WM KakK CJesiajl CTYJEHT, BBITOIHSISA
paboty. O0si3aTenbHbIe TPEOOBAHUS K OTUYETY BKIIIOUAIOT OOIIYIO M CHEIUATIBHYIO0 TPAaMOTHOCTb
U3JIOKEHMSI, a TaKXke akKypaTHocTh odopmiieHus. llocime mpuéma mnpenonaBatesneM OTUYET
XpaHUTCS Ha Kadeape.

4, OHeHO‘IHLIe mMaTepualjabl HpOMe)I(yTOqHOﬁ arTrecranmumn

3auer SBISETCS MTOroBOM (HOPMOI OLIGHKM 3HAHUM CTYACHTOB, NPUOOPETEHHBIX B
Te4eHHe OOy4eHHUS IO TUCHUIUIMHE. 3a4eT MPOBOAUTCS B MUCbMEHHOUW (popme ¢ JanbHeHIIM
cobecenoBanneM. CTyaeHT BbIOMpaeT Ouier, coaepxamuid 2 Bompoca u3 0a30BOro u
IPOABUHYTOTO YPOBHS, BOIPOCHI BBICOKOTO YPOBHS 33JIalOTCS JONOJHUTENIBHO (YCTHO INpHU
cobecenoBanun). bunetsl GopMHUpyIOTCS MpernoaaBaTeseM Mepes 3aueTHO-3K3aMEHAllMOHHOU
CECCHEH.

CryneHT He JomyckaeTcs B cilydae He Jo0opa OamioB cOrjacHO OaqbHO-PEHTHHIOBON
cucteMsl (MeHee 35).

[To pe3ynbrataM OTBETOB Ha IMPOMEKYTOUHOH aTTECTAllMU BBICTABISETCS MaKCUMAJIbHO
40 OamioB: TpH TOJHOM OTBETEe Ha Bompoc 0OazoBoro ypoBHs — 10 OamnoB, 6a3oBOrO U
MPOABUHYTOTO — 25 0aioB; 0a30BOro, MpOJBUHYTOr0 M Bbicokoro — 40 6amioB. B ciyuae
HETOJIHBIX OTBETOB MO OWJIETY WJIM CIIOPHOW OICHKHU 3aJAar0TCs TOTIOJHUTEIbHBIE BOMPOCH U3
oO11ero crnucka (BHE 3aBUCHUMOCTH OT YPOBHSI OCBOEHHSI) 10 YCMOTPEHUIO MTPENO/1aBATEIIS.

HToroBas olieHKa Mo IUCIUIUIMHE MPEICTaBISIET COO0H CyMMy M3 OAJIIIOB MOJIYUYEHHBIX B
TEYCHUH CEMECTpa U 0AJIOB MOTyUYEHHBIX Ha MPOMEKYTOYHON aTTeCTallUu.

IITkayia oieHMBaHUsI pE3yIbTATOB

Ouenka banns
YIOBIIETBOPUTEITHHO 55-69
XOpOUIO 70-84
OTJINIHO 85-100

[Ipu BbIcTaBIEHHM OaIOB 3a OTBEThl HA 3aJlaHusl B OWJIETE€ YUUTHIBAIOTCS CIEIyIOIINE
KpUTEPUHU:

1. Bnanenue MeTogamMM M TEXHOJIOTMSIMM, 3allJIaHUPOBAaHHBIMU B pabouell mporpamme
JTUCIUTUTNHBI

2. Bnagenue cnenuaibHBIMU TEPMUHAMHE U UCTIOJE30BAHUE MX TIPU OTBETE.

3. YMeHue oObsICHSATS, 1eJIaTh BHIBOABI U 0000IIEHHUS, 1aBATh apIyMEHTUPOBAHHBIE OTBETHI

4. JIorM4HOCTh M MOCNEA0BaTEIbHOCTh OTBETA

5. JleMoHcTpanusi CrOCOOHOCTH y4acTBOBaTh B pa3paboTke OOOOIIEHHBIX BapUAHTOB
penieHus npoodyiem
Ot 37 no 40 6amioB OIEHUBAETCS OTBET, KOTOPBIM MOKa3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOW MPEAMETHOW 00JaCTH, OTIUYACTCS TIIyOMHOW W MOJHOTOW PACKPBITHS
TEMBbI; BJIaJICHUE TEPMUHOJOTUYECKUM ammnapaToM; YMEHUE OOBSICHSATh CYUIHOCTb, SIBJICHHIA,
MIPOLIECCOB, COOBITH, NenIaTh BBIBOJABI U 0000ILIEHUs, AaBaTh apryMEHTHPOBAHHBIE OTBETHI,
OPUBOJUTH TPUMEPHI; CBOOOJHOE BIIAJICHHE MOHOJOTHYECKOW pEYbI0, JIOTMYHOCTh U
IIOCJIEIOBATEIBHOCTh OTBETA.
Ot 30 mo 36 GamioB OLIEHMBAETCS OTBET, OOHAPYKUBAIOIIMI MPOYHBIE 3HAHUS OCHOBHBIX
IPOLIECCOB M3y4yaeMOM MPEAMETHOM 00JacTH, OTIUYAETCS TITyOMHOW U MOJHOTOM PACKPBITHS



TEMBbI; BIIQJICHUE TEPMHUHOJOTHUYECKHM amnmnapaToM; YMEHHUE OOBSICHSATH CYIIHOCTb, SIBIICHUIA,
MIPOIIECCOB, COOBITUM, JeiaTh BBIBOJABI U OOOOIIEHUS, JaBaTh apryMEHTUPOBAHHBIC OTBETHI,
IPUBOJUTL TPUMEPHI; CBOOOJHOE BIIAJICHUE MOHOJIOTMYECKONW peYblo, JIOTUYHOCTh U
MOCIEI0OBATEILHOCTh OTBETA. OJHAKO JIOMYCKAETCsl OJHA — JIB€ HETOYHOCTU B OTBETE.

Ot 20 no 29 OannoB OlLIGHMBAETCS OTBET, CBUICTEILCTBYIOIIUN, B OCHOBHOM, O 3HAHUU
IIPOIIECCOB M3y4aeMOW MPEeAMETHON 00JacTH, OTIWYAIOIIUICS HEJOCTaTOYHON TIIyOMHOU W
MOJTHOTOM PACKPBITUS TEMbI; 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH; C1a00 chopMHUPOBAHHBIMHU
HaBbIKAMU  aHajJu3a  SIBJICHUW,  MPOILIECCOB,  HEJOCTATOYHBIM  YMEHHEM  JaBaTh
apryMEHTHUPOBAHHBIC OTBETHl U MPHUBOAUTH MPUMEPHI; HEJIOCTATOYHO CBOOOIHBIM BIIaJICHHEM
MOHOJIOTUYECKON PEYBI0, JIOTUYHOCTBIO M TOCJIEAOBATEIBHOCTBIO OTBeTa. Jlomyckaercs
HECKOJIBKO OIIMOOK B COJICP’KaHUM OTBETA.

Bonpocwt 014 noozomoeku

Bonpocwt 0na 6azoeo2o ypoens:
1.IlpuMeHeHNEe BHIYUCIUTEIHHON TEXHUKH B CHCTEMAX YNIPaBJIeHUs

1.1. Curnan. llenu u cnocoOb1 060pabOTKH CUTHAJIOB

1.2. IIymel u nomexu. CriocoOsl 00pabOTKH IITyMOB

1.3. Perucrpaiiuisi 1 1€TeKTUPOBAHUE CUTHAJIOB.

1.4. Wudopmanus, ganHbie, cnocoObl 00padoTKku nHpopmMaIuu
2.CTPpyKTypa ¥ NPUHIUNBI PA00THI CHCTEMHBIX IIIHH

2.1. O01ue XxapakTepUCTUKHU U ITapaMeTPhl IUH

2.2. aTepdeiic mmu

2.3. Ilpunnum paboThl MIUH

2.4. Kanansl cBs3u. TUIIBI, OCHOBHBIE XapaKTEPUCTUKU
3.Cnoco0bI mepeaym JaHHBIX H KOMMYHHKAIIMOHHBIE MIPOTOKOJIbI

3.1. OnTOBOJIOKOHHBIE JIMHUU CBSI3U. ONTHYECKUI UHTEpPEiic

3.2. KoMmMmyHuKaImoHHble TPOTOKOIbL. O011IMe onpeneneHus

3.3. Tumel nepenad: TymiIeKCHbIN, CUMIUIEKCHBIN, MOy TYIIJIEKCHBIN

3.4. KoMmmyHukanuonHssie mpotokodibl. [IpoTokoI mocneaoBaTebHON Nepeaadn JTaHHbIX
RS-232

3.5. KommyHnukarmonssie mpotokossl. [Iporokon LAN

4. XapakTepHucTHKA eIMHOI JJIEKTPOIHepreTudeckoii cucremsl Poccun
4.1. IlpousBoacTBo aekTpo3Heprun B EQC
4.2. OpdextuBHocth EDC. OcHOBHBIE TPEUMYIIIECTBA
4.3. OcHoBHOE TeHepupyroiiee ooopynoBanre EDC
4.4. TIlepcnextusa pazsutus EOC
5. ABTOMATH3UPOBAHHbIE CHCTEMBbI IMCIIETYEPCKOT0 YIPaBJIeHUS
5.1. O6mme xapakrepuctuku ACIHY. OcHOBHBIC OTIPEACIICHUS
5.2. OcHosuble coctapistomue AC/Y. [lepeuncienne OCHOBHBIX TEXHUYECKHUX U
nporpaMMHbIX cpenacts ACAY
5.3. lenu mnanupoBanus pexxumo npu AC/1Y
5.4. OcHoBHbIe 3agaun O/1Y
5.5. ®ynkuuu ynpasienuss ACHY
5.6. Tenemexanuveckas nadopmarus (TU, TY, TC)
5.7. OcnoBubie TpeboBanus k ACJY
6. CucreMbl TUCIIETYEPCKOT0 ynpaBjeHus U coopa nanubix SCADA
6.1. OUYK. OcHOBHBIE OINpEETEHUS
6.2. IlepBuuHas cetb BemoMcTBeHHOM cetu OUYK.



6.3. Bropuunsie cetn BegoMcTBeHHOM cetn ONYK
6.4. Tenenndopmarmonnas cetb. OCHOBHBIC OTIPEICTICHUS U TIOHSITHS
6.5 Tpeboranus k SCADA - cucremam
7 . ABTOMaTH3UPOBAHHASI CHCTEMA YIIPAaBJIeHUs1, KOHTPOJIA B coopa nanubix EMCS
7.1. OcHoBHbIe PpyHKIIMH cucTeMbl EMCS.
7.2. Texunueckue cpeacta cuctembl EMCS. Onucanue KOHTpOIEpOB IPUCOESTUHEHU N
7.3. YpoBuu cucrembl EMCS.
7.4. APM nucnetuepa ACY. OcHOBHOE omnpefieneHne, PyHKIuu
7.5. UDY cucrems EMCS.
7.6. ®ynknusanmnaparoBcepunCircuitMonitor
7.7 ®ynkuus annaparoB cepun PowerMeter
8. ABTOMaTH3MpOBaHHAsl CHCTEMAa yIIPABJIEHUsI, KOHTPOJIsA U cOopa naHHbIX MicroSCADA
8.1. Ilpemnasznauenue cuctembl MiCrOSCADA
8.2. Ocnosubie npeumymiectBa [ITK B snepreruke
8.3. basosbie pynkuu MicroSCADA
8.4. Cneuuamusupopannbie pynkiun MicroSCADA
8.5. [Ilepeuunciute ycrpoiictBa BepxHero yposas MicroSCADA
8.6. [Ilepeuuncnute ycrpoiictBa Hu3koro ypoas MicroSCADA
9. OnepatuBHbIe HH(POPMALMOHHO-YIIPaBJIsIIONINe KoMILIekehbl ACILY
9.10mpenenenune CCIIN ACY
9.20mnpenenenne TUC ACLLY
9.3 YHubuIupoBaHHbI MPOTOKOJ 0OMEHa JaHHBIMHU MEXKIY [EHTPaIbHBIMU
npueMmonepapxuueckumu ctanuusamu ACIY B Poccnn. Hazpanue, onucanue
9.4 ACKYD. OcHOBHBIE OIIpeIeTICHUS
9.5V¥crpoiicTBa Tenemexanuku it mocTpoeHus cucrem AC/Y
10. Kommiekc nporpaMMHO-TeXHHYEeCKHX cpeacTB SicamPas
10.1. Ocnosubie pynknuu [TTK SicamPas
10.2. Onpenenenue u HazHauenue [I1C [ITK
10.3. KitoueBbie KpUTEPUU TIPU BHIOOPE CUCTEMBI TEIEMEXAHUKH B DJIEKTPOIHEPTETUKE
10.4.®yukiuu nporpammuoro siapa [TTK SicamPas
10.5.Haznauenue u ocHoBHbie PpyHkimu SENTRON PAC3200
11. ABTOMATH3UPOBAHHBbIE CUCTEMbI KOHTPOJISI M y4€Ta 3JIEKTPOIHEPTHH
11.1. Onpenenenue ACKYD
11.2. Kanaunsl cBsizu ACKYD
11.3. ACKVYD nmns notpebuteneit. [IpenMyiectBa u HeTOCTaTKH
11.4. ACKYD B paitonnbix cetsx. [IyHKkT koMmMmepueckoro yuera 6(10) kB
11.5.  ®ynkuuun ACKYD «Mepkypuii- DHeproyder»
11.6.  PLC. Onpenenenue u Ha3HaYEHUE

Bonpocwt 0na npoosunymozo ypoeus:
1.IlpuMeHeHNe BHIYMCIAUTEILHOH TEXHUKH B CHCTEMAaX yIpaBJIeHUsI
1.1. Tlepeuncnure mpumepsl momex. CrocoObl BO3IEHCTBHS HA TEXHUYECKUE CUCTEMBbI
1.2. Ha3oBuTe UCTOYHUKHU TTOMEX
1.3. Kaxkue MeToapl perucTpariii CUTHaJIOB U3BECTHBI?
1.4. C nmoMomipio KaKuX 3JIEMEHTOB IPOUCXOIUT 00paboTka MHGOPMAIIMKA B COBPEMEHHBIX
[1TK?
2. CTpyKTypa U NPUHIUIBI PAa00Thl CUCTEMHBIX IIIUH
2.1. duznyeckre U ANEKTPUUECKUE XapaKTePUCTUKU IIUH



2.2.19” croiika. [IpuHIMn opranu3anuu MmH
2.3. ApxuTeKTypa IIHH.
2.4. Onucanue «Bemankm»y TTJI
2.5. OmnucaHue CXeMbl «OTKPBITHIA KOJIEKTOP)
2.6. OnurcaHue CXeMbl «TPUCTAOUILHOMN JIOTHKAY
3. Cnoco0bI nepegavyu JaHHBIX H KOMMYHUKAIIMOHHbIE MPOTOKOJIbI
3.1. OcHOBHBIE XapaKTEPUCTUKN KOAKCHATBHOTO Kabes. [IpenmyrecTBa u HeAOCTATKH

3.2. [TprurHBI HECOTIIACOBAHHOCTH MPUEMHHKA U ITepeIaTINKa

3.3. OcHoBHBIE CTIOCOOBI Tepeauu OUTOBBIX MOCIEIOBATEIIEHOCTEH MO KaHAJIaM CBSI3H
3.4. Uto Takoe MOTYJISIHS?

3.5. [Tapametpsl kananoB cBs3u. [llupuna kanana cBs3u

3.6. [TapameTtpsl kanana cBsi3u. CKOPOCTh Mepeaadn JaHHBIX

4. XapakTepHCTHKA eIMHOH JIEeKTPOIHepreTudeckoi cucrembl Poccnu

4.1. Haubonee »¢¢extuBHas reHepanus B pamkax EQC Poccun

4.2. ®ynknuu CO EDC

4.3. 99C EOC. Onucanue

4.4. ITyTu NOBbIIEHNS HAJAEKHOCTH U SKOHOMUYHOCTH QyHKIIMOoHUpoBaHus EDC

4.5. @opMBI KOHTPOJISI B pEAJIbBHOM BpEMEHU B IeKTposHepreTuke. Onucanue ACY
S. ABTOMAaTH3MPOBAaHHBIE CHCTEMbI IUCIIETYEPCKOr0 YIIPABJICHHUS

5.1. Meroas! ynpasnenust AC/LY

5.2. OcHoBHnble cocTasistomue ACIY. [lepeunciieHne OCHOBHBIX TEXHUYECKUX U

nporpaMMHbIX cpencts ACAY
5.3. lenu mnanupoBanus pexxumoB npu ACLY
5.4. PerpocniektuBHas unpopmaius B ACIY. Ee npumenenue u pyHkuuu

6. CucTeMbl IUCTIETYEPCKOT0 ypaBjeHus u coopa ganubix SCADA
6.1. CCIIN. OnpeneneHue U Ha3HAYCHUE
6.2. OCHOBHBIE 00JIaCTH TPUMEHEHUS JUCTIETYEPCKOrO YIIPABICHHUS.
6.3. CtpykrypHbie komnoHeHTsl SCADA
6.4. IIporpammasie cpeacta SCADA
6.5 Texnuueckue cpeacrsa OUYK
6.6. JlokansHas cetb SCADA
6.7. Cepepsl SCADA. Omnpenenenre 1 OCHOBHbIC (DYHKITMH
6.8. Cepsepst CYBJ] SCADA. Onpenenenue 1 OCHOBHbIE QyHKITUN
6.9. aBTOMaTHU3MPOBAHHBIE CUCTEMBI KOHTPOJIS 3a sHEpronorpednenremM. OyHkuuu
7. ABTOMAaTH3HPOBAHHAS CHCTEMAa YIIPaBJIeHUs, KOHTPOJIsA U coopa nanHbix EMCS
7.1. Kontposiepst RTU 500 cuctemsr EMCS.
7.2. MITP3A Sepam. @yHKIHUK U OCOOEHHOCTH
7.3. Moaynu Qwxunakt u Mactepnakt. @yHKIIMU 1 OCOOCHHOCTH
7.4. APM pucnetuepa ACY. OcHOBHOE onpefeneHne, PyHKIuu
7.5. ®ynkuuu anmnapaToB cepun Vigiohmsystem
7.6. ®yukus pa3rpy3ku reaepatopoB B EMCS
7.7OyHKIMS aHaTM3a KadecTBa AekTposHernn B EMCS
7.8 OyHKIIMK IEHTPATN30BaHHON 00pabOTKM JaHHBIX dHEprocucteMbl B EMCS
8. ABTOMATH3MPOBAHHAsI CHCTEMA YIIPaBJIeHUsI, KOHTPOJIA u coopa naHHbIXx MicroSCADA
8.1. CnenmanusupoBannbie GyHkimu cucteMbl MiCroOSCADA
8.2. IITK ACY 3. OcHOBHbIE OnTpeAeIeHUs
8.3. YCIIJ IITK ACY 3. OcHOBHBIE ONpeACIEHUS



8.4. YcrpoiictBo Tenemexannku REC561
8.5. MITP3A Spac800. Haznauenne 1 OCHOBHBIE XapaKTEPUCTUKU
8.6. APM HCD. HaznaueHue u 0COOCHHOCTH
8.7. APM P3A. Ha3nauenue u 0coOeHHOCTH
8.8. LON. IIpeumyiiecTBa U HEIOCTATKH
9. OnepaTuBHble HHPOPMANMOHHO-YNIPaBJAAOIINE KoMILIeKecbl ACAY
9.1. Onpenenenue CATII ACHAY. Ocobennoctu
9.2. Onpenenenne CTOPII ACJTY. OcobenHoctH
9.3. [IpoTokon MOK 61870-104
9.4. Kommneke TexHnyeckux cpeacts. [lepeuens u onucanue
10. Kommiekc mporpaMMHoO-TeXHUYeCKHX cpeacTB SicamPas
10.1. ®ynkuuu nporpammuoro sapa [TTK SicamPas
10.2. UYMU (HMI) TITKSicamPas
10.3.@yukuuu SIMEAS P 100
10.4.Haznauenne SIMATIC S7-400H
10.5.0mbIT BHeApenus SicamPas B Poccun
11. ABTOMATH3MPOBAHHbIE CHCTEMbI KOHTPOJISI U YUeTa 3JIEKTPOIHEPIruu
11.1. ®OPOM. Onucanue, nepCuEKTUBBI
11.2. ACKY?3 B pacnpenenutenbhbix cetsx 6(10) 1 0,4 kB
11.3.  Hasznauenue xoHieHTparopa «Mepkypuii 225.1»

Bonpocul 012 6b1cok020 ypoena:
1. IlpuMeHeHHe BbIYMCJINTENbHONH TEXHUKH B CHCTEMAaX yIIpaBJIeHHUSA
1.1. XapakTepucTUKH KOHTPOJIEPOB MPUCOEAUHEHUI. AHAIN3 MPUMEHEHHUS
1.2. KoMmmbrOTepHBIE CUCTEMBI B CJIOKHOM AIEKTPOMArHuTHOM obctaHoBKe. CrocoObI
obecneuenuss SMC
1.3. Amnanu3 COBpEeMEHHBIX METOJIOB PETHUCTPAIIN CUTHAJIIOB B KOMIIBIOTEPHBIX CHCTEMAX.
2. CTpPYKTYypa U NPUHIUNBI PA60THI CHCTEMHBIX IIHH
2.1. AHanu3 apXUTEKTYPbl TEXHOJIOTMUECKUX IIMH B JIEKTPOIHEPTreTUKE
2.2. CoBpeMeHHbIE KOMIIBIOTEPHBIE IIMHBI B IEPCOHATIBHBIX U MOOUIIBHBIX YCTPONUCTBAX.
Texnonoruss PCI-Express
2.3. Iloacranmumonnas mmHa cornacHo npotokory MOK 61850. Metoasl pesepBupoBaHus
Y CUHXPOHU3aLHN
3. Cnoco0bI mepeaayy JaHHBIX 1 KOMMYHUKAIIMOHHbIE IPOTOKOJIbI

3.1. [IpoTokon noctpoenust HUPPOBBIX IEKTpUUECKHUX ceTel u noactanuuii MOK 61850.
[Tpotokomnsr cuaxponn3aruu SNTP, NTP — ananu3 npuMeHeHUs

3.2. AHaJIN3 HAJIEKHOCTU OCCITPOBOAHBIX KAaHATIOB CBSA3HU B DJIEKTPOIHEPIETUKE

3.3. OueHka TPUMEHUMOCTH TEXHOJIOTUH UHTEIJUIEKTYaJIbHBIX CETEN Ha MpUMepe MPOTOKOJIa

ZigBeec yuerom crieninpHKH OTEYECTBEHHOT'O PhIHKA aBTOMATHU3AIMH
4.XapaKTepuCTHKA eIMHO 3JIEKTPOIHepPreTu4decKoii cucremsl Poccun

4.1. Anamu3 s dextuBHOCTH padOTHI ocnepedopmenHoit E9C

4.2. Ouenka nepcnektuB pazsutusi E9C Poccun

4.3. [IpoGaema 3KCropTa/UMIOPTa IEKTPOIHEPTUHU, PAOOTHI «IHEPTOMOCTOBY
5.ABTOMATH3HPOBAHHbIE CHCTEMbI IMCIIETYEPCKOr0 YIPABJICHUS

5.1. Tenaenuuu pazputus ACILY. IlepciekTUBBI Ha OTEYECTBEHHOM

AIIEKTPOIHEPTETUYECKOM PBIHKE
5.2. THHOBaIIMOHHBIE CUCTEMBI U TPOTPAMMHO-TEXHUUECKHE CPEJICTBA B COBPEMEHHBIX

ACITY



5.3. Ilpo6ema unterpammu coBpeMeHnbix ACJIY B oOmieoprann3anuonubie cucrembl MES
n/um EMS

6.CucremMsbl JUCNIeTYEPCKOro ynpasjeHnnusi u coopa 1anubix SCADA

6.1. IlepcriekTuBbl pazBuTus TexHnueckux cpeacrts ONYK
6.2. OtkpoiThie SCADA npeumyIecTBa U HEI0CTaTKH, aHAJIU3
6.3. Tennenuus pazsutus TexHosoruu OPC

7.ABTOMATH3HPOBAHHAS CHCTEMA YIIPABJIeHUs, KOHTPOJIA 1 cOopa nanubix EMCS

7.1. [IpeumytiecTBa 1 HeAocTaTKU anmaparoBcepuuCircuitMonitor
7.2. IlpeumyIiecTBa U HEOCTATKH anmaparoB cepun PowerMeter
7.3[IpenmytiecTBa 1 HEAOCTATKH amnmnapaToB cepuu PowerMeter

8. ABTOMaTH3MpOBaHHAsI CHCTEMAa yIIPABJIEHUsI, KOHTPOJIA U cOopa naHHbIX MicroSCADA

10.

11.

8.1. [IIpumeps! BHeaperus MiCroOSCADA B 0TEUECTBEHHBIX CETAX
8.2. Cospemennnsie ACY 3 ¢pupmsr ABB
OnepaTtuBHble HH(POPMALHOHHO-YNIPaBJsomue komiiekesl ACAY
9.6 Metpomnorust OUYK. Ananuz «y3kux» mecT B ACY J] ¢ TOUKH 3peHust METPOJIOTUIECKIX
XapaKTEPUCTUK
9.7 UMU (HMIAPM ACHY. TenneHuuu pa3BuTHs
KomIuieke nmporpaMMHO-TEXHHYECKHX cpeacTB SicamPas
10.1. IIpeumymectBa u Henoctatku SENTRON PAC3200
10.2. IIpeumymiecTBa U HemocTaTku mporpammuoro siapa ITTK SicamPas
10.3.KiroueBblie KpUTEpUU IpU BEIOOPE CUCTEMBI TEIEMEXAHUKHU B JIEKTPOIHEPTETUKE
ABTOMATH3HPOBAHHbIE CUCTEMbI KOHTPOJIS ¥ y4eTa 3JIeKTPOIHEePruu
11.1. Ycnosus opranuzannu ACKYD. Ilepeuensb TpeOyeMbIX MEpOIPUATHIA
11.2. Ucnons3oBaHue OECIIPOBOIHBIX TEXHOJIOTHM s mocTpoenus cucteM ACKYD.

AHanu3 NpeuMylIecTB U HEAOCTATKOB
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