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Kadenpa apromatriku Ta poOOTOTEXHIYHUX cucTeM M. akal. I. I. Maptunenka
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POBOYA MMPOTPAMA
HABYAJILHOI TUCIUATIIITHA

IHTEJEKTYAJIbHI CUCTEMMU KEPYBAHHA
EJEKTPOTEXHIYHUMHU KOMIUVIEKCAMU

I"any3s 3Hanb G — [H)keHepis, BUPOOHUIITBO 1 OY/IIBHUIITBO

CrnemaneHicTh G3 «ExexkTpruHa 1HXEHEDLD

OcsitHbO-TIpodeciitna mporpama «EnexTpoeHepreTika, e1eKTPOTeXHIKA Ta
CICKTPOMEXaHIKa

HHI €HEPreTUKU, aBTOMATHUKU 1 €eHepro30epeKeHHs

Po3po6uuk: I'pumienko Bonoaumup OsekcaHAPOBUY, TOIEHT Kadeapu aBTOMATUKHU Ta
po0OTOTEXHIYHUX chucTeM IM. akad. [.I. MapTuHeHKa, K.T.H., JIOLIEHT

Kwuis — 2025 p.



Onuc HABYAJBLHOI JUCIHUILTIHYA

JucuurutiHa — crpssMoBaHa Ha (OpPMyBaHHS B MAaricTpiB  CIeIiadbHOCTI
«EnexkTpoeHepreTrka, €IEKTPOTEXHIKA Ta EJIEeKTPOMEXaHiKa» KOMIIETGHTHOCTEH 13
MPOEKTYBaHHS, TMpOrpaMyBaHHsS Ta BIPOBA/UKEHHS IHTEJEKTYaJbHUX  CHUCTEM
aBTOMATU30BAHOTO KEPYBAHHS €JIEKTPOTEXHIYHUMH KOMILICKCAMHU.

VY mporieci BUBYEHHS CTYACHTU O3HAMOMITIOIOTBCS 3 CYYaCHHUMHU MPHUCTPOSMU
aBTOMaTHU3allli, 30KpeMa TMPUCTPOSIMH TuIaBHOrO mycky ATS, dYacTOTHHMH
neperBoproBayamu  cepii ATV320 1 ATV630/930, a Takok 3 MOpOrpaMOBaHUMH
noriuaumu koutposiepamu (ITJIK) cepii Modicon M221. OcobnuBa yBara npuaiisseThes
3aCTOCYBaHHIO MporpamMHoro 3adesneueHHs: SoMove 1 EcoStruxure Machine Expert —
Basic ayis HanmamTyBaHHs, MOJIEIIOBAHHS Ta MPOTPaMyBaHHsS CUCTEM KepyBaHHS.

Hucuurnina 3abe3nedye  MmiArotoBKy  (haxiBLiB, 3/1aTHUX 3aCTOCOBYBATH
IHTENeKTyalbHI 3aco0M aBTOMaTH3alii y BHPOOHMYMX TMpoIecax 1 KepyBaHHI
CYyYaCHUMH €JIEKTPOIPUBOJIAMHU.

I"'any3b 3HaHBb, CHIEHIAJIBbHICTH, OCBITHS MPOrpPamMa, OCBITHIN CTYIIiHb
OCBITHIH CTYIIIHb MaricTp
CremiayibHICTh G3 «Enexrpuuna iHXEHEPIDY
. - «EnexTpoeHepreTrka, eJeKTpOTEXHIKa Ta
OcBiTHBO-TIpOdeciiiHa mporpama :
CICKTPOMEXaHIKa
XapakTepuCTHKA HABYAJBHOI AU CIUILIIHI
Bun O060B’s13K0Ba
3arajgpHa KUIBKICTh TOIUH 90
Kinbkicts kpeautiB ECTS 3
KinpKicTh 3MICTOBUX MOYJIIB 2
dopmMa KOHTPOJIKO Ex3amen
Ioka3HUKM HABYAJBbHOI IMCIMILIIHM VISl IEHHOI Ta 3204HOI GOpM HABYAHHS
Kypc (pik miaroToBku) 1 -
Cemectp 2 -
Jlek1iiig1 3aHATTS 15 200. - 200.
[IpakTuyH1, CEMIHAPCHKI 3aHATTS - 200. - 200.
JlaGopaTopHi 3aHATTS 15 200. - 200.
CamocrTiiiHa poboTta 90 200. - 200.
KiJIbKICTh TUXKHEBUX ayIUTOPHUX 2 200 - 200
T'OJIMH JIJIs ICHHOI JopMH HaBYaHHS ' '

1. Mera, KOMIETEHTHOCTI Ta MNPOrpaMHi pe3yJbTATH HABYAJIbLHOI
JTUCIUILTIHHA.

Mera HaBYaJbHOI JAUCHUILIIHM "[HTENeKTyanbHI CHUCTEMH KepyBaHHS
EJIEKTPOTEXHIYHUMHU KOMIUIEKcaMHu'" — chOpMyBaTH B MaricTpiB 3HaHHS, YMIHHS Ta
HaBUYKHM, HEOOXigHI JUII  TPOEKTYBaHHS, BOPOBA/DKCHHS 1  CeKCIUTyaTalii
IHTENEKTyaIbHUX CHCTEM AaBTOMAaTHU30BAaHOTO KEPYBaHHS B  EJIEKTPOTEXHIUHUX
KOMILJIEKCAX 13 BAKOPUCTAHHSIM Cy4acHOT0 00JIaiHAHHS Ta MPOrPaMHOT0 3a0€3MEeUEHHS.

3aBJaHHA  JAMCUMILUIIHM:  O3HAallOMHUTHM  CTYIOEHTIB 3  apXiTEeKTypoIo,
(yHKLI1OHATbHUMU MOJIMBOCTSMHU Ta MPUHLIMIIAMH J1i TPUCTPOiB aBTomaTu3amii: 114,
MPUCTPOIB TuIaBHOTO TycKy, [1IJIK; HaBunTH mpairoBaTy 3 MporpaMHUM 3a0€3MeYeHHSIM



SoMove, EcoStruxure Machine Expert — Basic, moBoto ATVLogic s HamamTyBaHHs
Ta MporpaMyBaHHs 00JIaIHaHHS; PO3BUHYTH MPAKTUYHI HABUYKU MPOEKTYBAHHS CUCTEM
KEepYBaHHS €JEKTPONPHUBOJAMH Ta EJIEKTPOTEXHIYHMMHU KOMILIEKCaMu; c(hopMyBaTu
BMIHHSI 1HTEIpyBaTH IHTEJICKTyaJlbHI 3aco0M KEpyBaHHS B peEaJibHI TEXHOJIOTIYHI
MPOLIECH; O3HAMOMUTH 3 METOAAMM peaii3alii JOriku KepyBaHHs 3a ponomororo ITJIK,
iX MporpaMyBaHHSIM Ta HaJaro/KEHHSM; MIATOTYBaTH CTYJIEHTIB N0 PO3B’A3aHHS
MPUKIAJHUX 1H)KEHEPHUX 3aBJaHb y cepl aBTOMATU3AIliT €JIEKTPOTEXHIYHUX CUCTEM.
Habymmsa komnemenmuocmeii:
inTerpanbia komrnereHTHICTh (IK): 30amuicme pose’szyeamu cknaoui npobnremu i

3a0aui ni0 yac npogecitinoi ma HAyKo8oi OiAlbHOCMI V  2any3i
e/leKMpoeHep2emuKuy, eleKmpomexHiKku ma eleKmpomexaniku abo y npoyeci
HABYAHHS, WO Nepedbayac npo8eoeHHs O0CNIONCeHb mMa/ab0 30ilCHeHHs
IHHOBAYIU Ma XapaKkmepu3yEmMuvCsi HEBU3HAUEHICMIO YMO8 | BUMO2.

3aranbHi komnereHTHOCTI (3K): 1. 30amuicms 0o abcmpakxmno2o mucienHs, anaisy

daxoBi

ma cunme3sy. 2. 30amuicms 00 HOWyKy, 00pobaeHHs ma ananizy ingpopmayii
3 pisHux Ooxcepen. 3. 30amuicmv 00 BUKOPUCMAHHA IHOOPMAYIUHUX |
KOMYHIKQYiUHUX mexuono2it. 6. 30amuicms nputimamu 0OIPYHMOBAHI
piwenns. 7. 30amuicmv uuUmMucs ma 080100i6amu Cy4aCHUMU 3HAHHAMU.
10. 30amuicms susenamMuU 360pOmMHI 38 °A3KU ma Kopez2ysamu c8oi Oii 3 ix
8DAXYBAHHSIM.

(cmeriianibri)  kommereHTHOCTi (CK): 1. 30amuicme  3acmocosysamu
OMPUMAHT Meopemudti 3HAHHS, HAYKOBI | MeXHIYHI Memoou O/ UPIULEHHS
HAYKOBO-MEXHIUHUX npoonem i 3a0au eleKmpoeHep2emuKu,
eleKMPOMeXHIKU ma eleKmpomexaHiku. 2. 30amuicmes 3acmocosysamu
icHylOul ma po3poonsAmu  HO8I Memoou, MemoOuKU, mMexHoN02l ma
npoyeoypu Ol GUPIUEHHS [HICEHEePHUX 3A80aHb elleKMpoeHepeemuK,
eleKMPOMEXHIKU Ma eleKMPOMEXAHIKU.

Ilpozpamni  pesynemamu nasuanns (IIPH). 1. 3uaxooumu eapianmu

niosuwienns. 3. Onanogyeamu HO8I @epcii abo Hoe npocpamHe
3abe3neyenns, npusHaveHre OJisi KOMN T10mepHo20 MOOeN08aAHHS 00 €Kmie ma
npoyecie y e/leKmpoeHep2emudHUXx, eleKMPOMeXHIYHUX ma
ejleKkmpomMexaniunux cucmemax. 6. Pexoncmpyrosamu icHyroui enrexmpuuni
Mepedici, cmanyii ma niocmauyii, eneKmpomexHiuli i eneKmpoMexaHiyHi
KOMNJIeKCU ma cucmemu 3 Memow NiO8uWeHHs ix HaoluHocmi,
epexkmuenocmi  excniyamayii  ma  npoooedcenus  pecypcy. 1l
Obtpynmosysamu 6UOIip HANPAMY Ma MemoOUKU HAYKOB020 OOCIIONCEHHS 3
VPaxy8aHHaM — CY4acHUx npobiem 8 obaacmi  eleKmpoeHep2emuKu,
ejlekmpomexHiku ma enekmpomexauiku. 12. Ilnamysamu ma euxonysamu
HAYKOBI ~ QOCNIOMNCeHHs ~ ma  IHHOBayiluHi  npoekmu 6  cghepi
eJleKmpoeHepeemuKy, eleKmpomexHiku ma enekmpomexauiku. 18. BinvHo
CRIIKY8AMUCS YCHO | NUCbMOBO 0ep*CABHOI0 MA I[HO3EMHOI MOBAMU 3
CYYACHUX  HAYKOBUX [  MEXHIYHUX  NpoOieM  eleKmpoeHepeemuKu,
eJleKMpPOMexHIiKU ma eNeKmpoMexaHixKu.

2. [lporpamMa Ta CTPYKTYpPa HABYAJIBHOI AUCHMILTIHU

KinekicTs rogun

Ha3Bu 3MiCTOBUX MOJYJIIB 1 TEM

JIeHHa opma




THKH1 TOMY YHCI
1 1| 1ab | c.p.
1 2 3 4 S 6
Mopayas 1. IHTeeKTya IbHI IPUCTPOI B CHCTEMaX KepPYBaHHS PHBOJOM
Tema 1. HpHQTpOT CHUCTEM aBTOMaTnzauiI 1-2 5 2
CICKTPOTCXHIYHUX KOMILJIICKCIB
Tema 2. Oco61MBOCTI 3aCTOCYBaHHS Ta MPOrpaMyBaHHS 3-4 5 2
IpUCTPOiB mIaBHOTO mycky ATS 45
Tema 3. OcoGaMBOCTI 3aCTOCYBaHHS Ta MIPOrpaMyBaHHS 5.6 5 5
T4 ATV320
Tema 4. Oco6IMBOCTI 3aCTOCYBaHHS Ta MPOrpaMyBaHHS 7.8 5 5
MY ATV630/930
Pa3owm 3a 3micToBHM Mojysem 1 8 8 45
Moayas 2. IIporpamMoBaHi JIOTiYHi KOHTPOJIEPH B CHCTEMAX KePYBAHHS €JIEKTPOTEXHIYHMMH
KOMIIJIEKCaAaMHU
Tewma 1. IlporpamoBaHi JIOT14H1 KOHTPOJIEPU B CUCTEMAX
9-10 2 2
KEepyBaHHsI 45
Tewma 2. IIporpamysanns IIJIK 11-12 2 2
Tewma 3. [Iporpamysanns JIMI 13-15 3 3
Pazom 3a 3MiCTOBHM MOJTyJIeM 2 6 7 45
Ycboro roauH 150 15 15 90
3. Temu sekuii
Ne KinpkicTh
Hasga remn
3/ TOJIUH
1 | ITpucTpoi cucteM aBTOMaTHU3allli eIEKTPOTEXHIYHUX KOMILJIEKCIB. 2
2 | Oco6aMBOCTI 3aCTOCYBAHHSI Ta MIPOTrpaMyBaHHs MPUCTPOIB IJIABHOTO 2
nycky ATS.
3 | OcobnmBocTi 3acTocyBaHHs Ta nporpamysanus [T ATV320. 2
4 | OcobnmBocTi 3acTocyBaHHs Ta nporpamysanns [T ATV630/930. 2
5 | [IporpamoBaHi JOT14H1 KOHTPOJEPHU B CUCTEMaX KEPYBaHHSI. 2
6 | IIporpamysanns IJIK. 2
7 | IlporpamyBanns JIMI. 3
4. Temu 1a00paTOPHUX 3AHATH
Ne KinbkicThb
Ha3Ba Temu
3/m r'OJINH
1 | HanamtyBaHHs Ta MiJKJIIOYEHHS MPUCTPOIB TuIaBHOTO MycKy ATS. 2
2 | HamamTyBaHHS Ta HiAKIIOYEHHS nepeTBoproBaviB uactotu ATV320. 2
3 | Bukopucranus nporpamu SoMove Jij1s1 TporpaMmyBaHHs MPUBOIHOT 2
TEeXHIKH.
4 | TlporpamyBanus ATVLogic B neperBoproBauyax yactotu ATV320. 2
5 | CtBopenHs nmpocroro npoekty B EcoStruxure Machine Expert — Basic. 2
6 | Po3pobka nmporpamu kepyBanus [14. 2
7 | Po3pobka mporpamMu KepyBaHHsI €IEKTPOTEXHIYHUM KOMILICKCOM. 3

5. Temu camocTiiiHOI podoTH

\ No ‘ HasBa remu \ KinpkicTh ‘




3/ TOJIUH
1 | PeanizyBatu mpoCTHii MPOEKT KEPyBaHHSI €ICKTPOTECXHIYHUMU 45
KoMILIeKcamu 3 BukoprctanHsM ATVLO0giC nmepeTBoproBaya 4acTOTH
ATV320
2 | PeanmizyBatu mpoeKT KepyBaHHS €NEKTPOTEXHIYHUMHU KOMILJIEKCAMH 3 45
BukopuctanHsM [IJIK M221 ta neperBoproBaya yactotu ATV

6. MeToam Ta 3ac00M JIarHOCTUKHU Pe3yJIbTATIB HABYAHHSA |

- eK3aMe€H;

- YCHC a00 IMHCHEMOBE OIIMTYBAHHA,

- MOJyJIbHE TECTYBaHHS;

- 3axucT JJabopaTopHUX pooiT;
- Ipe3eHTallii Ta BUCTYNU Ha HAYKOBHX 3axo0/ax (KOH(epeHIIii).

7. MeToan HABYAHHSA:

- METO HpaKTI/IKO-Opi€HTOBaHOFO HaBYaHHA,
- MCTOI ITPOEKTHOI'O HABYAHHA.

8. OuiHoBaHHsI pe3yJabTATIB HABYAHHS.

OuiHroBaHHs 3HaHb 3700yBaua BHUINOI OCBITH BigOyBaeThes 3a 100-6GanpHOIO
HIKAJIOK0 1 MEePEeBOJUTHCS B HAI[IOHAJIbHY OLIHKY 3rifHO YHMHHOTO «llomoskeHHs mpo
ex3amenu Ta 3aniku y HYBill Ykpaiau»

8.1. Po3moaina 0aJjiiB 32 BHAaAaMH HABYAJILHOI TislJIbHOCTI.

Bua HaBYaIbLHOI AiJILHOCTI

Pe3yabTaTn HAaBYaHHSA

OuinoBa
HHSA

Monayns 1. 3arajibHi M0JI05KeHHSI eHepPro30epeKeHHs Ta CIoCco0H i MeToau
BH3HAYCHHS OKA3HUKIB BUTPAT €HEPro- i MaTepiaJibHUX pecypciB

JIP1 IIpuctpoi cucrem ITPH 1,3,6,11,12,18. CrynenTu 15
aBTOMATHU3AIll] eIEKTPOTEXHIUHUX Ha0yBaIOTh MPAKTUYHUX HABUYOK
KOMILJIEKCIB. poOOTH 3 MPUCTPOSMU aBTOMATU3ALIIT

JIP2 Oco0anBOCTI 3aCTOCYBaHHS Ta eJIEKTPOTEXHIYHUX KOMILIEKCIB, 15
porpamMyBaHHS IPUCTPOIB 30KpeMa MporpaMyBaHHS i

maBHoro mycky ATS. HAJIAIITYBAaHHS YaCTOTHHUX

JIP3 OcobnuBocTi 3acTocyBanHs Ta | IepeTBoproBadiB cepii ATV320 ta 15
nporpamysanHs T4 ATV320. ATV630/930, a Takox NpUCTPOIB

JIP4 Oco6amBOCTI 3aCTOCYBaHHS Ta maBHoOro nycky ATS; popMmyroTh 15
nporpamysanHs [T ATV630/930. | KOMIIETEHTHOCTI 3 PO3POOKH IIPOEKTIB

CP1 PeanizyBaTl mpOCTUM MPOEKT KepyBaHH: Ha 0cHOBI ATVLogic Ta 10
KepyBaHHS €JIEKTPOTEXHIYHUMU BHMBYAIOTh NPUHIUIIA NOOY10BH
KOMILJIEKCAaMH 3 BUKOPHUCTAaHHIM CHUCTCM aBTOMATHU30BAHOI'0 KCPYBAaHH.
ATVLogic neperBoproBaua

yactotu ATV320

MoynbHa KOHTpOJIbHA poboTa 1. 30
Bceboro 3a moayJiem 1 100

Mopyins 2. IIpyHuunyu no0y10BM aBTOMATH30BAHUX CHCTEM KOHTPOJIIO i 00IIKY
eHepro- i MmarepiajJbHUX pecypciB




JIP5S CtBOpEHHS MPOCTOTO MPOEKTY ITPH 1,3,6,11,12,18. CtyaenTtu 15

B EcoStruxure Machine Expert — OBOJIO/IIBAIOTh OCHOBAMHU CTBOPEHHS

Basic. MIPOEKTIB aBTOMATH30BAHOT'O

JIP6 Po3pobka nmporpamu KepyBaHHs B cepenonuiili EcoStruxure 15
kepyBanHs [14. Machine Expert — Basic, 3100yBatoTh

JIP7 Po3po6ka nporpamu HABUYKHU [IPOrpaMyBaHHs 4YaCTOTHUX 15
KEpYBaHHS €JIEKTPOTEXHIYHUM nepetBoproBadiB (ITY) i

KOMILIEKCOM. pOrpaMoOBaHUX JIOTTYHUX

CP2 PeanizyBatu mpoeKT kouTposepiB (ITJIK M221), a Takox 25
KEepPYBaHHSI €NIEKTPOTEXHIYHUMHU peai3yroTh HOBHOLIHHUA IPOEKT
KOMITJIEKCAMH 3 BUKOPUCTaHHSIM KEPYBaHHs €JIEKTPOTEXHIYHUM

IIJIK M221 ta neperBoproBaua KOMIUIEKCOM 13 BUKOPUCTAaHHIM

yactotu ATV YaCTOTHOI'O PETYJIFOBAHHS.

MojynbHa KOHTPOJIbHA poOoTa 2. 30
Bcboro 3a moayJiem 2 100
HaBuajbHa podoTa (M1 + M2)/2*0.7 <70
Ex3amen/3aiik 30

Bceboro 3a kypce

(HaBuaJuabHa pobdora + ex3amen) < 100

8.2. lllkaJa oniHIOBaHHS 3HAHBb 3100yBa4Ya BUIIIOI OCBITH.

. O1iHKa 3a HaIlIOHAJBHOIO CHCTEMOIO
PeiiTunr 3700yBava :
. (ex3aMeHH/3aJ1KN)
BHIIIOT OCBITH, Oy :
eK3aMEHIB
90-100 BigminHO
74-89 Hobpe
60-73 3a10BIIILHO
0-59 He3anoBuisHO

8.3. INosiTKA OLIHIOBAHHSA.

IMoaiTuka oo
neIJIafHiB TA
nepeckKyIaJIaHHA

po0OOTH, SIKI 3[AI0ThCS 13 TMOPYIIEHHSM TEPMIHIB 0€3 MOBaXKHHUX
MPUYHH, OIIHIOIOTHCS Ha HIKYY OIHKY. [lepeckimamanHs MoOTyIiB
BiIOYBAETHCS 13 JO3BOJIY JICKTOpA 3a HASBHOCTI MOBAXHUX MPUYHH
(HanpuKIa, JIKapHSIHUMN).

IMoaxiTuka momo
aKajJaeMidHOl
A00POYeCHOCTI

CIIMCYBaHHS I1iJT Yac KOHTPOJBHUX POOIT Ta €K3aMEHIB 3a00poHEHI (B
T.4. 13 BAKOPUCTAHHSAM MOOUIBHUX JI€BACIB).

IMoaxiTuka mmomo
BiABiTyBaHHS

BiJIBIIyBaHHsI 3aHSATh € OOOB’S3KOBUM. 3a 00 €KTHBHUX MPUYHH
(HampuKIIag, XBOopoOa, MDKHAPOJHE CTaXyBaHHS) HaBYaHHS MOXKE
BIJIOYBaTUCh 1HAMBIAYaAJIbHO (B OH-JIaWH (pOpMi 3a MOTOJKEHHSAM 13
nupexkropom HHI)

9. HaBuajibHO-MeTOAMYHE 3a0e3IeUYeHHs.

- eJNeKTPOHHMI HaBYAJbHHUM KypC HABYAJIbHOI JUCHMILTIHK (HA HABUYAJIbLHOMY
noptani HYBill Ykpainu eLearn -
https://elearn.nubip.edu.ua/course/view.php?id=1944);

- KOHCHEKTH JICKIIH Ta iX mpe3eHTallli (B eJIEeKTPOHHOMY BUTJISII);




- MiAPYYHUKH, HAaBYAJIbHI TOCIOHUKH;
- METOAWYHI Marepiajii I[0J0 BUBYCHHS HABYAIBHO! JWCIMIUIIHU IS
3100yBadiB BUIIO1 OCBITH JIEHHOT Ta 3209HO1 (hOpM 3100y TTsI BUIIOi OCBITH.

10. PexomenoBaHi pkepesna indgopmanii

10.1. OcHoBHa
1. IEC 61131-3: Programming Industrial Automation Systems / Karl-Heinz John,
Michael Tiegelkamp — NY'.: Spriger, 2001. — 240 p.
2. Bailey D. Practical SCADA for Industry / David Bailey, Edwin Wright. — GB.:
Elsevier Science & Technology, 2003. — 304 p.
3. Mini S. Thomas. Power System SCADA and Smart Grids / Mini S. Thomas, John
Douglas McDonald. — CRC Press, 2015. — 335 p.
4. Bradley A. SCADA System — Application Guide / Allen Bradley. — Rockwell
Automation, 2005. — 420 p.



