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BCTYII

[Mporpama aucuumininu «lIpoTnaBapiiina aBTOMaTHKa» BiAHOCHUTBCS IO
JICIUILTIH TTpoeCciiiHOl MiITOTOBKYU Ta CKJIaJicHa BiJIOBIIHO O OCBITHHOL
IporpaMu  CITeIiaabHOCTI  «EJEeKTpOoeHepreTHKa, eIeKTPOTeXHIKa Ta
€JIEKTPOMEXaHIKay.

[Ipeamerom BuBYEeHHS HaB4anbHOi auctmiuiind «[IpoTmaBapiiina
aBTOMAaTHKa» € (OPMyBaHHS TEOPETHUYHMX 3HAHb Ta INPAKTUUYHUX HABUYIOK
i3 CcydJacHMX METOJiB JIarHOCTYBaHHS Ta YyCYHEHHA aBapid B
EHEepProcUCTeEMaX, PO3PaxXyHKYy KOOpDAMHAT aBapiiHUX pPEXHMiB, BHOOpY
NPUHIMIIIB BIUIMBY Ha €HEProcUcTEMY B aBapiiHUX CHTyalisiX, BHOOpY
MPUCTPOIB aBTOMATHKH, TOIMEPEDKEHHS Y JIKBiMaIii acHHXPOHHOTO
peKHMMY Ta pO3paxyHKYy IX YCTaBOK, MPOTpaMyBaHHS TNPOrPaMOBaHHUX
3aco0iB aBTOMaTuku. Lle mae 3mMory QaxiBIsM y raimy3i e1eKTpOeHEPTeTHKH
BUKOPHCTOBYBAaTH HAOyTi 3HAHHS Ui BUPIMIEHHS NpodeciifHuX 3amad
Pi3HOT CKJIATHOCTI.

MixaucIuIUTiHapHi 3B’SI3KH: IUCIHUILTIHA «IIpoTtuaBapiiina
ABTOMATHKa» € CKJIAJOBOIO YACTHHOIO UKy MPodeciifHOl MiArOTOBKU IS
CTYIEHTIB 3a cremniaipHicTIO «EneKTpoeHepreTnka, eIeKTPOTEeXHIKa Ta
eJIEKTpOMEXaHika». BuBUeHHS Kypcy 0a3yeTbCsl Ha 3HAaHHIX TaKuX
OUCHUIUTIH:  (i3UKa, TEOPETHYHI OCHOBU EJCKTPOTEXHIKH, OCHOBH
PENeHOro 3aXMuCTy Ta aBTOMATU3ALls €JICKTPUYHHX CHUCTEM, €JICKTpHUYHA
YacTUHA CTaHLIH Ta MiJCTaHLiHi, CHCTEMH eJIEKTPOIIOCTaYaHHsI.

Bumoru 10 3HaHb Ta yMiHb BU3HAUYAIOTHCS T'ally3eBUMH CTaHIApTaMH
BUIIOi OCBITH YKpaiHH.

AHoOTAIISA

3 Meror 3amo0iraHHs BHHUKHEHHS 1 PO3BUTKY aBapid B
EHeprocucTeMax, IX JOKamizamii 1 JKBigamii OUISXOM — BUSIBIICHHS
HeOe3nevyHux apapiiiHuX 30ypeHb a00 HEJONMYCTHMHUX  BiJIXWICHb
napameTpiB  eJeKTPUYHOTO PEeKHUMYy Ta 3IIHCHEHHS MPOTHABAPIHHOTO
KEepyBaHHSA 3aCTOCOBYIOTH MpoTHaBapiiiny asromatuky (ITA). TIA —
CYKYIHICTh HPUCTPOiB, 10 3a0e3mnedye BHUMIPIOBaHHA 1 OOpOOKY
napamMeTpiB eJeKTPOCHEPTeTUIHOTO PEXUMY EHEProCUCTEMH, Iepeady
iHpopmaLii Ta KOMaHJ KEpyBaHHS, peani3alil0 KepylouyhX BIUIMBIB Y
BIMOBIAHOCTI i3 3aJaHUMH aJIrOPUTMAMH 1 HAJIAIITYBaHHSAM  JUIA
BUSIBJICHHS, 3al00iraHHs PO3BUTKY Ta JIKBiJAIlli aBapiifiHOTO pPEXUMY
€HEPTrOCHCTEMH.



KarouoBi ciioBa: apapisi, eHeprocucrema, mpoTHaBapiiiHe KepyBaHHS,
anroput™, iH(QOpMAaIis, KEepyIUHd BIUIMB, TPHUCTPIH KepyBaHHS,
BUMIpIOBaHHS.

Abstract
In order to prevent the emergence and development of accidents in
power systems, their localization and liquidation by the detection of
dangerous emergency disturbances or parameters’ inadmissible deviations
of the electric mode and the implementation of emergency control, it is used
the emergency automation (EA). EA is a set of devices that provides
measurement and parameters’ processing of the electro-energy conditions
of the power system, the information transmission and control commands,
the implementation of control effects in accordance with the specified
algorithms and settings to detect, prevent the development and elimination
of the emergency state of the power system.
Key words: accident, power system, emergency control, algorithm,
information, control action, control device, measurement.



1. Onuc HAaBYAJIBHOI TUCHUILIIHA

HailiMenyBanHs
MOKA3HHKIB

l"anysp 3HaHbD,

CHEIiaIbHICTb,
crienianizaisi, piBeHb

BUILOi OCBITH

XapaKTepHuCTHKa HaBYaIbHOI
JUCHUTUTIHA

3aouHa (hopma
HaBYaHHS

Jenna ¢popma
HaBYaHHS

KinmbKicTh KpeauTiB
-3

I'amy3b 3HaHB 14 —
SJICKTPUYHA 1HXKeHepis

HaguanbHa gucummuiina
(haxoBoi MiATOTOBKH

npakTH4YHa poboTa
—2ron.);
CaMOCTIHHOT Ta
IHAUBITyaTbHOT
poboTH cTyneHTa —
12 ron.

MaricTp

Monymis — 1 Pik minroropku
3MICTOBUX MOJYIIIB " .
2 Ay 6-i1 7-i
I - Crenianphicts 141 —
HIMBIAyaJIbHE
JMBLILY . CJIEKTPOCHEPIeTHKA, c
HAyKOBO- 11H .
ayKOBO-ZIOCIIIHE SJIEKTPOTEXHiKa Ta emecTp
3aBIaHHA — .
eJIeKTpoMeXaHika
3arajgbHa KIJIBKICTh o .
11-i 13-i
roauH — 90
Jlexuii

TwxHEeBUX TOONH

- 20 ron. | 2 ron.
JUTS ICHHOT (hopMu : - -
HABYAHHS: pakTnyHi, ceMiHapcbKi
ayAUTOPHUX — 6 10 ron. ‘ 4 ron.
(nexist — 4 rog., PiBenb BUII1O1 OCBITH: JlaGopatopHi

Cawmocriiina po0ora

60 roz. | 84 rop.

InpuBinyanbHe 3aBIaHHS

Bu KOHTPOITIO: 3aJiK

IpumiTka.

B cymi ans nennoi popMu HaBYaHHS Ha ayAUTOPHI 3aHATTS BigBoauTbes 30
TOJIMH, Ha caMOCTiiHy poboTy — 60 roauH, mo cknagae BianosiaHo 33.33%

1 66.67%.

Jst  3ao09HO1

¢bopMy HaBUAaHHS Ha ayIUTOPHI

3aHATTS

BIIBOJUTHLCSA 6 TOAMH, Ha CaMOCTIHiHY poOoTy — 84 roauHu, 110 CKJaaae
BiamoBigHo 6.67% 1 93.33%.




2. Mera Ta 3aBJaHHA HABYAJLHOI JUCIHMILTIHA

MeToro BUKJIagaHHA JaHOI AMCUUILTIHM € MiATOTOBKA CTYAEHTIB 10
CaMOCTIHOTO BUPIILICHHS TEXHIYHMX 3a[a4 B raily3i eIeKTPOCHEPTeTHUKH 13
3aCTOCYBaHHSM CYyJacCHHX TEXHIYHHX 3ac00iB Ta MPOrpaMHUX MPOAYKTIB. Y
JTUCIUILIIHI TOJAOThCSI CydacHI METOQM MiarHOCTYBaHHS Ta YCyHEHHS
aBapii B €HeprocucTemMax, NpPOrpaMyBaHHS NPOTPaMOBAaHUX 3aco0iB
aBTOMATHKH.

OCHOBHUMH 3aBIaHHAMU HaBYaJIbHOIL I[I/ICLII/IHJ'IiHI/I €:

BUBYCHHS CyYacHHUX METOJIB JiarHOCTYBaHHS Ta YCYHEHHS aBapid B
EHEepProCHCTEMAX;

PO3paxyHOK KOOPAWHAT aBapiiHUX PEKUMIB;

BHOIp TPUHIMIIB BIUTUBY HA EHEPrOCHCTEMY B aBapiliHHX
CUTYAIIisIX;

BUOIp TMPUCTPOIB aBTOMATHKH, TIONEPE/DKCHHS YW JIKBifarii
ACHHXPOHHOTO PEXKHUMY Ta PO3PaXyHKY iX yCTaBOK;

MpOrpaMyBaHHs IPOIPaMOBaHUX 3aCO0IB aBTOMATHKH.

VY pe3ynbTati BUBUEHHS KypCy CTYAEHT NOBUHEH:

3HATH NPUYMHN BUHUKHEHHS Ta PO3BUTOK aBapili B eHEProcHCTeMax;
MPUHIMITY (YHKIIIOHYBaHHS 3aC0O0iB MPOTHABAPIHOI Ta PEKUMHOL
ABTOMATHKH  CHEProcucTeM; MPHHIMIM  peawizamii  3aco0iB
NpOTHABapiiHOT Ta PEKMMHOI aBTOMATHKH;

BMITH aHaJli3yBaTh CTaH €HEPrOCHUCTEMH Ta BUSBISTH PEXHMH, SKi
BUMAaraloThb ~ IPOTHABApiHOTO  KEpyBaHHS;  PO3PaxOBYBATH
KOOpJIMHATH aBapiiiHUX PEXHUMiB, BUOMpATH TPUHIWIHN BIUIMBY Ha
EHpPErocHCTeMyY B aBapiiiHUX CHTyallisX; BHOMpATH MPUCTPOI
ABTOMATHKH MOTIEPE/DKEHHS UM JIIKBiallil aCHHXPOHHOTO PEKUMY Ta
pO3paxoByBaTH iX YyCTaBKH; MPOTrpaMyBaTH NpPOTpaMoBaHi 3acoOu
ABTOMATHKH.

3. IIporpamMa HaBYAJIBHOI AN COMILTIHA

MOJYJb 1

3microBmii  Momyab 1. 3aragpHa  XapakTepUCTHKA  3acO0iB
NPOTHABApiHOI Ta PEKUMHOT ABTOMATHKH CHEProcHUCTEM. 3acobu
NPOTHABAPIKHOI Ta PEKUMHOI aBTOMAaTHKH HIKYOTO PiBHSL.
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Tema 1. 3arampHa XapakTepuCTHKa 3aco0iB TpoTHaBapiitHoi Ta
PEKMMHOI aBTOMATHKH eHeprocucteMm. llapameTpu SIKOCTI €lIeKTpHYHOI
eHeprii, Koe]illieHT NOTYXHOCTi. ABTOMAaTHYHI BHUMHKadi, MPUCTPOI
3aXMCHOTO BIJKJIIOUCHHS.

Tema 2. 3acoOu peryjroBaHHSI HAlpyTH, SIKICTb €IEKTPUYHOI eHeprii.
ABTOMaTHYHE PEryJIIOBaHHS HAIPYTd B EJNCKTPUYHUX Mepexkax, OJOKH
ABTOMAaTHYHOTO PETYJIFOBaHH.

Tema 3. Pene sixk enemeHTH npoTuasapiiiHoi aBTomatuku. Pese yacroru.
ABTOMaTHYHE YAacCTOTHE PO3BAHTAKCHHS EHEProcHcTeM. ABTOMAaTHYHE
IIOBTOPHE BKJIFOYEHHs], aBTOMAaTUYHE BKIFOUEHHS PE3EPBY.

Tema 4. ABTOMaTHYHE BKIIOYCHHS CHHXPOHHHX TEHEpaTOpiB Ha
napajnenbHy poOoTy. ABTOMaTHYHE PETYIIOBaHHA 30Y/DKEHHS CHHXPOHHHUX
MalluH.

Tema 5. CTifiKiCTh EHEPrOCHCTEMH. ABTOMATHYHE ITOMCPEIKCHHS
MOPYIICHHS CTIHKOCTI. ABTOMaTHYHA JIiKBiAI[isl ACHHXPOHHOTO PEXHMY.

Tema 6. Ilpuctpoi OOMEXEHHS 3HIDKCHHS YACTOTH, ITi{BUINCHHS
YacTOTH, 3HWKCHHS HANpyrd, MiJBUIICHHS HANPYTH, MePCBAHTAKCHHS
oOJragHaHHs.

3micTroBuii Moayas 2. 3acobu mpoTHaBapiiHOI Ta PEKUMHOL
ABTOMATHKH BUIIUX PiBHIB.

Tema 7. [IporpamoBaHi JOTi4HI KOHTPOJIEPH B €IEKTPOCHEPTETHII SIK
3aco0u KepyBaHHS Ta MPOTHABAPIITHOT aBTOMATHKH.

Tema 8. AmaparHo-TexHiyHa MiaropMa aBTOMAaTH30BAaHUX CHCTEM
KepyBaHHA B ejekTpoeHepreruui. Ilpuctpoi 3B’s3Kky 3 00 €kTOM.
MikponporiecopHi CHCTEMU KepyBaHHSI.

Tema 9. ABTOMaTH30BaHi CHCTEMH KEPYBaHHS B EJIEKTPOCHEPreTHIIi
BUIIOTO DiBHsA. ABTOMaru3oBaHi poOoui Micis omepatopiB. SCADA
CUCTEMH SIK 3aCO0U KepyBaHHsI Ta MPOTHABAPIHHOT aBTOMATHKH.



Tema 10. Koopaunaiis 3aco0iB

EdextruBHICTS IPOTHABAPIITHOTO KEPYBaHHS.

4. CTpyKTypa HABYAJBHOI JMCHUILIIHHA

MIpOTHABAPiIHHOT

aBTOMATHKHU.

Jenna ¢popma HaBUaHHS
KinpKicTh roavH, BiABEIEHUX Ha:
. - Jlekuii | Ilpak- | Camo- | Beporo
Ha3Bu 3micToBHX MOayJIiB i TeM . -
THYHI | CTilHY
3aHATT | poboTy
st
MOAVJib 1

3microBuii mMoxyas 1. 3aranbHa XapakTepuCTHKa 3aco0iB NpoTHaBapiitHOl Ta
PSKMMHOI aBTOMAaTHUKH EHEProCHCTeM. 3acoOu NpOTHABapiiHOI Ta PEKUMHOI

AaBTOMATUKHU HHUXKXYOI'O piBHH.

Tema 1. 3aragpHa XapaKTepPUCTHKA
3aco0iB MpOTHABapiiHOI Ta PEKUMHOT
aBTOMAaTHKH eHeprocucteM. [lapamerpu
SAKOCTI €NEKTPUYHOI eHeprii, KoedilieHT
MOTY)KHOCTI. ABTOMAaTHYHI  BUMHKadi,
HPHUCTPOT 3aXUCHOTO BiJKIFOYCHHSL.

2

1

6

9

Tema 2. 3aco0u peryiroBaHHS HaIpyTH,
AKICTBh eJIeKTPUYHOI €Heprii.
ABTOMaTHYHE PpETYJIOBAHHS HANpyrd B
€JIEKTPUYHUX MEpEexax, 65oKH
ABTOMATHYHOT'O PETyJIIOBAHHS.

Tema 3. Pene SIK €JIeMEHTH
NpOTHaBapiiHOT ABTOMATHKH. Pene
YaCTOTH. ABTOMaTHuHE YacTOTHE
PO3BaHTaXXEHHS €HEePTrOCUCTEM.
ABTOMaTMYHE [OBTOPHE  BKIIIOYEHHS,
ABTOMaTUYHE BKIIFOUCHHSI PE3epBY.

Tema 4. ABTOMAaTHYHE BKIIIOYCHHS
CUHXPOHHHX TCHEPATOPIB HA MapaliebHy
pobOoTy.  ABTOMAaTHYHE pPETYJIFOBaHHS
30y/DKEHHS] CHHXPOHHHUX MAIlTUH.

Tema 5. CriliKicTh €HEPrOCHUCTEMH.
ABTOMAaTHYHE MOTMEPEHKEHHS MOPYIICHHS
CTIMKOCTI. ABTOMaTu4yHa  JIKBIaLis
ACHHXPOHHOTO PEIKUMY.




Tema 6. [IpucTpoi 0OMeKeHHST 3HMKESHHS
YaCTOTH, Mi/IBUILICHHS YaCTOTH, 3HIKCHHS
HaIpyTH, I ABULICHHS HaIIPyTH,
HepeBaHTAXKEHHs 00J1aTHaHHSL.

3micToBuii Moayab 2. 3acoOu MpoTHaBapiitHOI Ta PEeKMMHOI aBTOMATHKH BHIIHX

piBHIB.

Tema 7. IlporpamoBani  JOTi4YHI
KOHTPOJICPH B  €JEKTPOCHEPreTHII 5K
3acobn KepyBaHHS Ta IPOTHaBapiitHOT
ABTOMATHKH.

2 1 6 9

Tema 8. AnapaTHO-TexHiYHa IDIaThopMma
ABTOMATH30BaHUX CHCTEM KEpYBaHHS B
enexTpoenepretuni. [Ipuctpoi 3B’s3ky 3
00’exToM. MIKpOIPOLIECOPHI  CHCTEMH
KEpyBaHHS.

Tema 9. ABroMaTH30BaHi CHCTEMH
KEpyBaHHs B €JIEKTPOCHEPTeTHIll BHIIOTO
piBHA. ABTOMAaTH30BaHI po0OYl MicIs
omeparopiB. SCADA cuctemu sk 3aco0u
KepyBaHHS Ta NpOTHaBapiifHOl
ABTOMATHKH.

Tema 10. Koopaunarrist 3aco0iB
NpOTHABAPIHHOT ABTOMATHKH.
EdextuBHiCTH MIPOTHABAPIHHOTO
KEpyBaHHI.

Bcboro roaun

20 10 60 90

Ha3zBu 3micToBHX MoayiB i TeM

3aouyHa ¢opMa HaBUAHHS

KinbKiCTh TOJMH, BiIBEIEHUX HA:

Jlekmii | Ilpak- | Camo- | Bcboro
THYHI | CTiIHHY
3aHATT | poboTy

st

MOAYJIb 1

3microBuii Moayas 1. 3arambHa XapakTepucThka 3acobiB mpoTHaBapiiiHoi Ta
PSXKUMHOI aBTOMAaTHKH EHEprocucTeM. 3aco0M IpoTHaBapiiiHOi Ta pPEXHUMHOI

aBTOMATHUKHU HHUXYOI'O plBHSI

Tema 1. 3aranbHa  XapaKTEepUCTHKA
3ac00iB MpOTHaBapidHOI Ta pPEXUMHOI
aBTOMATHKH eHeprocucteM. [lapamerpun
SKOCTI €JISKTPHUYHOI eHeprii, KoedilieHT
MOTYXHOCTi. ABTOMAaTH4YHI BUMHUKadi,
HPUCTPOT 3aXMCHOT'O BiJKIIIOYCHHSI.

8 8

9




Tema 2. 3acobu peryyoBaHHS Hampyry,
AKICTh €JIeKTPUYHOI eHeprii.
ABTOMAaTHYHE pETyJIOBaHHA HANpyrd B
SNEKTPUIHHX Mepexax, O710KH
ABTOMAaTHYHOT'O PETYIIOBAHHSL.

Tema 3. Pene SIK €JIEMEHTH
MPOTHABAPiHHOL ABTOMAaTHKH. Pene
YaCTOTH. ABTOMaTHYHE JaCTOTHE
PO3BaHTAKEHHS €HEPTOCUCTEM.
ABTOMaTMYHE IOBTOPHE  BKJIIOYEHHS,
ABTOMAaTHYHE BKIIIOYCHHS PE3EPBY.

Tema 4. ABTOMaTHYHE BKIIOYCHHS
CHHXPOHHUX T'CHEPATOPIB HA MapalieIbHy
poboTy.  ABTOMAaTH4YHE  peryJIIOBaHHS
30yIKCHHS] CHHXPOHHUX MAIlliH.

Tema 5. CriliKicTh E€HEPrOCUCTEMHU.
ABTOMAaTHYHE IONEPEIKEHHS TOPYIICHHS
CTIHKOCTI. ABTOMaTHYHA  JIKBigamis
ACHHXPOHHOTO PEXUMY.

Tema 6. I[IpucTpoi 0OMEKECHHS 3HIKSHHS
YaCTOTH, MiJIBUIICHHS YaCTOTH, 3HIKCHHS
HAaIpyrH, i IBUIIICHHS HATpPYTH,
MepeBaHTAXKEHHI 00JIaIHAHHSI.

3micTroBuii Moayap 2. 3acobu mpoTHaBapiitHOI Ta p

PIBHIB.

€KMMHOI aBTOMATHKHM BHIIUX

Tema 7. IlporpamoBani  JoriuHi
KOHTPOJIEPH B  €JIEKTPOCHEPTreTHIl K
3acobu KepyBaHHS Ta IpOTHaBapiitHOT
ABTOMATHUKH.

1

1

9

11

Tema 8. AnapaTHo-TexHIYHa mIatdhopma
ABTOMATH30BaHUX CHCTEM KEepyBaHHS B
esektpoerepretuni. [Ipuctpoi 3B’s3Ky 3
00’ekToM.  MIKpOIIPOIIECOPHI  CHCTEMHU
KEpyBaHHSL.

10

Tema 9. ABroMaTH30BaHI CHCTEMH
KEpyBaHHS B €JIEKTPOCHEPTeTHIli BHIIOTO
piBHA. ABTOMaTH30BaHi poOoYi Micus
omnepatopiB. SCADA cucremu sik 3aco0u
KepyBaHHs Ta MIpOTHaBAPiHOT
ABTOMATHKH.

11

10




Tema  10.  Koopaunauis  3aco0iB 8 8
MPOTHABAPIHHOT ABTOMATHKU.
EdexTuBHiCTH MIPOTHABAPIHHOTO
KEpyBaHHSL.
Bceboro roaux 2 4 84 90

5. Temu npakTUYHHUX 3aHATH

K-cTp K-ctp
Ne Tema TOJUH TOJIUH
JeHHa | 3a04YHa
IIporpamoBanmii noriunuii xouTponep (ITJIK) Zelio
1 Logic sk 3aci0 kepyBaHHA Ta TPOTHABAPiIHOI 2 05
aBTOMAaTHKH. Po3poOka 1 BHIIPOOYBaHHA CHCTEMHU '
KOHTPOJIIO Ta KepyBaHHs THITY «PO3yMHIH TiM».
Po3poOka i BumpoOyBaHHA CHCTEMH KOHTPOJIIO Ta
2 | xepyBauHs Ha 0a3i [1JIK Zelio Logic moBamu LD Ta 2 0.5
FBD.
IJIK Click sik 3aci6 xepyBaHHs Ta MpPOTHABAPiHHOI
3 | aBromaruku. Po3poOka i BHIpPOOYBaHHS CHUCTEMH 2 1
KOHTPOJIIO Ta KepyBanHs Ha 6a3i [TJIK Click.
IJIK Siemens Logo sk 3aci6 KepyBaHHS Ta
4 NpOTHaBapiiHOT ABTOMATHKH. Po3pobka i 5 1
BUIPOOYBAaHHSI CUCTEMH KOHTPOJIIO Ta KEPYBaHHS Ha
6asi [1JIK Siemens Logo.
IUJIK Mitsubishi Alpha sk 3aci6 xepyBanHs Ta
5 MPOTHABAPIHHOT aBTOMATHKH. Po3zpobxka i 2 1
BUIPOOYBAHHS CHCTEMH KOHTPOJIIO Ta KEpyBaHHS Ha
6asi [1JIK Mitsubishi Alpha.
Bceboro 10 4

6. Camocriiina podorta

3a HaBYAJIBHUM IIAHOM Ha CaMOCTiHHY poOoTy BizBoxuThes 60 romuH
JUTs IeHHO1 ()OpMH HaBuaHHA Ta 84 TonuHM A5 3209HOT (POpMHU HaBUAHHSI.
CamocrTiitHa po0oTa CTyIeHTa BKJIFOYA€ TaKi BUIU POOIT:
® caMoCTiliHe OTIpaIfOBaHHS JICKIITHOTO MaTepially 3 KOXKHOI TeMHU;
® OIpaIIOBaHHS JJOJATKOBOI JIITEPATYPH IO TEMI;
e poboty B ritobanbHil Mepexi Internet;
® [IiAr0TOBKA 0 BUKOHAHHS NPAKTUYHUX POOIT;
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e 00poOKa pe3ynbTaTiB JOCHTIKCHb, O(OPMIICHHS 3BITIB 1 3aXUCT
NPaKTUYHUX POOIT;
® MiATOTOBKY JI0 MOIYJIBHUX KOHTPOJIBHUX POOIT.

Posnogin romun camocTtiiHOi poOOTHM CTyJeHTiB JeHHOI (opmu
HaBYaHHS:
® TIIFOTOBKA J0 ayAUTOPHUX 3aHATh — 20 TOxI.;
® IMIArOTOBKA 0 KOHTPOJIbHUX 3ax0/iB — 30 ro.;
® MIArOTOBKA NHUTaHb, SKi HE PO3TILINAIOTHCS MMJ Yac ayJUTOPHHX
3aHaTh — 10 To.

Posnoxin romuH camocCTiiiHOI pOOOTH CTYIEHTIB 3a04HOi (hopMH
HaBYaHHS:
® IiArOTOBKA JI0 ayTMTOPHUX 3aHATH — S TOZ.;
® MiArOTOBKA 10 KOHTPOJIbHUX 3ax0/iB — 30 ro.;
® MiArOTOBKA THUTaHb, AKi HE PO3TILINAIOTHCSA IMiJl Yac ayJUTOPHHX
3aHATh — 49 rog.

6.1 3aBpanHsa AnA caMocTiiiHOi po0oTH (IeHHAa Ta 3a04Ha (opmu
HABYAHHS)

K-c1p TOOMH

JCHHa 3a04YHa

¢bopma dopma
HaBYaHHS HaBYaHHS

Ne Hassa temu

1 | TUIK ¢ipmu Schneider Electric sik 3aco6u kepyBaHHs
Ta IPOTUABAPIHHOI aBTOMATHKH.

2 | IUIK ¢ipmu Siemens sk 3acodW KepyBaHHS Ta
NpOTHABAPIHHOT aBTOMATHKH.

3 | IUIK ¢ipmu Mitsubishi Electric sk  3acobm
KEpyBaHHs Ta NPOTHABAPIHHOT aBTOMATHKH.

4 | IUIK o¢ipmu  Klinkmann Tta Osen sk 3acobu
KEpyBaHHs Ta NPOTHABAPIHHOT aBTOMATHKH.

5 | SCADA cucremn SK 3aco0M KepyBaHHS Ta
IIPOTHABAPiIHHOI aBTOMATHKH.

Pa3zom 10 49
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6.2 OgopmieHHs 3BITY PO caMOCTiliHY po0oTy

[Tizcymkom caMocTiiiHOi poOOTH HaJd BUBYEHHSIM JAHCLUILTIHH
«[IpoTraBapiifiHa aBTOMaTHKa» € CKJIaJaHHs MUCHMOBOTO 3BITY 32 TeMaMH,
BKa3aHUMH y 1.6.1.

3aranpHAN 00CHT 3BiTy BU3HAYA€THCS 3 po3paxyHKy 0,25 ctp. Ha 1 ron.
caMocCTiiiHOi poOOoTH. 3BiT BKIIOYAa€ 3MICT, BCTYI, OCHOBHY YacTHHY,
BHCHOBKH, CITICOK BUKOPHCTAHOI JIITEpaTypH, TOAATKH.

3BiT oopMIIAETECS Ha cTaHAapTHOMY manepi Gopmary A4 (210x297) 3
OJJHOTO OOKY, Opi€HTallisi CTOPIHKM — KHIKKOBa, mpudt — Times New
Roman, posmip — 12 myHKTiB, MiXpsakoBui iHTepBan — 1.5, Bimcryn
abzamy — 1 cm., moms: miBe — 2,5 cM, npaBe — 1.5 cm, BepxHe — 1.5 cM, Ta
HWKHE — 1,5 cM. 3BIT BUKOHY€ETHCS YKPATHCHKOIO MOBOIO.

3axucT 3BiTy PO CaMOCTiHHY POOOTY BiOYBAa€ThCS Y TEPMiHH, CHLIEHO
00yMOBJIEHI CTyIEHTOM 1 BUKJIaIadeM.

7. MeToan HAaBYaHHSA

1. JIexmil 9nTarOThCS 3 BUKOPUCTAHHAM MYIBTHMENIHHOTO MIPOEKTOpa i
PO3IAaTKOBUX MaTepialiiB i3 300pakeHHsIM CXEM Ta PUCYHKIB.

2. [Ilpaktuuni poOOTH BHKOHYIOTHCS Ha HaBYAJIBHO-IOCIIIHHX
7a00paTOPHHUX YCTAaHOBKAX 3 BUKOPHCTAHHSIM Cy4aCHHX TEXHIYHUX 3aC00iB
aBTOMAaTH3alil Ta MEPCOHAIBHUX  KOMITIOTEPIB 33  JIOTIOMOI'OIO
cremiagbHOro  mporpamHoro 3abesnmeuenns — Zelio  Soft, Click
Programming Software, Logo Soft, Mitsubishi Alpha.

8. MeToau KOHTPOJIIO

1. TloTouHMI KOHTPOJb 3HAHb 3AIMCHIOETHCS IUISIXOM ONMUTYBAHHS
niepe/i BAKOHAHHSM Ta IPH 3aXHUCTI MPAKTUYHUX POOIT.

2. KoHTponmb 32 BHKOHAaHHSIM TMPAaKTHYHUX POOIT 3abe3neuyeThes
NEePEBIPKOIO CBOEYACHO OOPMIICHHX 1 3aXUIIIEHUX 3BITiB.

3. OuiHka MOAYJIEHUX KOHTPOJILHUX POOIT.

4. TTizcyMKOBUM KOHTPOJIEM € 3aJiK.
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9. Po3noaii 6aniB, IKi OTPUMYIOTH CTYA€HTH

BBenena KpemuTHO-MOIyJbHAa CHCTEMa OpraHizalii HaBYaIbHOTO
nporecy mnependavae OLIHIOBAaHHA 3HaHb CTyAeHTIB 3a 100-OanbHOIO
IIKAJIO0

[limcyMKOBHH KOHTPOIB — 3aTIK.

Cyma OGanie = 100. 3anmik BHCTaBISETHCS 3a pe3yabTaTaMH MOTOYHOL
YCTINIHOCTI.

3aJiiK BUCTaBISETHCS 32 TAKUX YMOB:

e cywma GaiiB > 60;

e  yci mpakTH4HI poOOTH BUKOHAHI Ta 3aXUIICHI;

®  BHKOHAHO MOAYJIbHI KOHTPOJIbHI POOOTH.

Po3nopin Gais:

1. Jlekmii: 20 6aniB, mo 2 6anu 3a BiABiAyBaHHS Ta aKTUBHICTH Ha JICKIIIi.

2. [lpaktuuni podotu: 40 6aniB. Bei mpakTuyHi poOOTH OLIHIOIOTHCS 11O
8 OautiB:

e 4 0amm — poOoTa Ha 3aHATTI;

e 4 Gaym — BUKOHAHHS JOMAIIHBOTO 3aBJAHHS Ta 3aXHCT MPAKTUIHOI

pobotu (ycHuit a0 MUCHMOBHIA).

3a HecBO€YacHO 37aHy MpakTHUHY poOOTy KiNbKicTe  OaiiB

3MEHIIYEThCS:

Ha 2-1 THXIEHb — 7 OaliB,;
Ha 3-1 THXIEHb — 5 OaiB;
Ha 4-1 THXIEHb — 3 OalliB,;
Ha 5-1 THXIEeHb — 2 Oana;
nmaii — 1 Oan.

3. MopaynpHa KOHTpPOJNBHa poOOTa BHKOHYETHCS HA 5-My THXKHI
HaBYaHHS 1 BKJIIOYae B ce0¢ TEOpEeTHYHYy Ta NPAKTHYHY YaCTHUHH.
Ouinroerses y 40 Gaib.

Bceboro 3a aucnuiutiny: 100 Ganis.
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Po3noxais 6aJiB, 10 NPHCBOIOIOTHCS CTYIEHTAM

[ToTounuit KOHTPOIL Ta CaMOCTiliHAa poOoTa «
i
©)
3micToBui MOIyYIb | 3MicTOBHIA MOy 2
— I\ e < %) ) o~ ) o ot
= [ = —~ = (= =~ ~ = =
10 10 10 10 10 10 10 10 10 10
60 40 100
IloTOo4YHMI1 KOHTPOIb MKP Cyma
OaJjiiB
Jlexmit [paktrani poboTH
(x-cts — 10) (k-cTb — 5)
3al cyma 3a 1 mpaxr. cyma
JICKITIT0 poboty
2 20 8 40 40 100

Ixana oniHIOBaAHHA

Cyma 6auiB 3a Bci

(hopMHu HaBUANTBHOT s 3amiky
IISUIBHOCTI
90-100
82-89
74-81 3apaxoBaHO
64-73
60-63
35-59 HE 3apaxOBaHO 3 MOXJIUBICTIO
HOBTOPHOT'O CKJIaIaHHsI
0-34 HE 3apaxoBaHo 3 000B’A3KOBUM

IIOBTOPHHUM BUBYCHHAM )II/ICIII/IH.]'IiHI/I

10. MeTroanuHe 3a0e3ne4eHHSA

1. Creuenko A.M. MeronuyHi BKa3iBKH /10 BUKOHAHHS IMPAKTHUYHUX
po0it. — Pisae: HYBI'TI. — 2019.
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11. PexomeHoBaHa jJiTepaTypa

basoBa

1. bBykoeuu H.B. [IIpormaBapiiiHa  peKMMHa  aBTOMAaTHKa
€JIEKTPOCHEPTeTHUHNX CUCTeM: HaBd. MOCIOHMK TS BUIMX HABY. 3aKJIaIiB
/ bBykosua H.B. - JIpBiB: Bug-Bo "beckun bit", 2003. - 224c.

2. Awunapees B.A. Peneiinas 3amuTa U aBTOMAaTHKa CHCTEM
3JIEKTPOCHAOKEHUs: YUeOHHUK. 3-¢ u31., mepepald. u gom. / Auapees B.A. -
M: B. k., 1991. - 485 c.

3. I'myckun W.3. IlpoTuBoaBapuiiHas aBTOMaTuka B dHEprocucreMax /
I'nyckun U.3., Modwes B.U. — M.: «3nak», 2009. —

T.1: 2009. - 568 c.;

T. Il: 2011. — 528 c.

JlomomizkHa

4. E.b. Auanmpees, H.A. Kynesuu, O.B. Cuneaxko SCADA- cucrtemsr:
B3I U3HYTpHU. — MockBa, 2004. EnexTpoHHuil HaB4aNbHUI MOCIOHHUK. —
www.scada.ru .

5. William T. Shaw Cybersecurity for SCADA systems. — PennWell
Books, Tulsa, Oklahoma, 2006, 299 pages.
http://books.google.com/books?q=SCADA

6. Bella G. Liptak Process control and optimization. Instrument
engineers’ handbook. — CRC Press, 2003, 1717 pages. -
http://books.google.com/books?q=SCADA

7. Zelio Logic 2. PykoBOJCTBO MOJIb30BaTEIs. - WWW.S-€.c0m.ua

8. The PLC in your plant. Reference manual. - www.modicon.com

9. OcHOBHbIE BO3MOHOCTH KOHTPOJIJIEPOB Click. -

www.soliton.com.ua

10. Siemens Logo. PykoBoaCcTBO HONIB30BATENS. -
https://www.siemens-pro.ru/doc/documentation/Logo_v4_r.pdf

11. Alpha - Programmable Logic Controller. -
http://www.proavtomatika.ru/docs/mitsubishi/alpha_programming.pdf

12. IndopmaniiiHi pecypcu

Jo cxiany iHdopMaIiiftHuX pecypciB HaBYaIbHOT JUCIUTUTIHN BXO/ISTh!

1. Haykosa 6i0mioreka HYBI'TI (M. PiBre, Byn. Onekcu HoBaka, 75) / .
—  Pexum  gocrymy: http://nuwm.edu.ua/naukova-biblioteka,
http://nuwm.edu.ua/MySql/page_lib.php
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https://www.siemens-pro.ru/doc/documentation/Logo_v4_r.pdf
https://www.siemens-pro.ru/doc/documentation/Logo_v4_r.pdf
http://www.proavtomatika.ru/docs/mitsubishi/alpha_programming.pdf
http://nuwm.edu.ua/naukova-biblioteka

. Ilporpamue 3a6e3neuennss SCADA Citect / [Enexrponnuii pecypc].
— Pexxum noctymy: Www.scada.ru

. 3acobu Ta cuctemu Komi‘rotepHoi aBromaruzauii / [EnextponHuit
pecypc]. — Pexxum moctymy: www.asutp.ru

. Hpoxayxiist kommawnii Schneider Electric / [Enextponnuii pecypc]. —
Pexxum goctymy: www.modicon.com, www.schneider-electric.com

. Iponyxkuiss xommanii Soliton Control System / [Enextponnuit
pecypc]. — Pexxum moctymy: www.soliton.com.ua

. Tpoaykiist kommanii Siemens / [Enextponnuii pecypc]. — Pexum
JOCTYITy: WWW.Siemens.com

. Iponyxkrist kommanii National Instruments / [Enextponumuii pecypc].
— Pexxum noctymy: http://www.ni.com/ru-ru.html

. Iponyxuist komnanii Mitsubishi Electric / [Enextponnuii pecypc]. —
Pexxum moctymy: www.mitsubishielectric.com
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