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Poboya nporpama AuWCUMNIIHW «TexXHONOris MPOEKTYBaHHA CreLiani3oBaHOro nporpamHoro
3abe3neyeHHs 419 CTBOPEHHS HOBITHIX CUCTEM aBTOMaTU3aLii Mpouecis HapTOra3oBoro KOMMJEKCy»
[ONA acnipaHTiB, WO HaBYalThCHA 32 OCBITHbO-HAYKOBOK MNpOrpamoro LoKTopa ginocodii 3a cnewia-
NbHICTI0O «ABTOMaTM3aLif KOMN'IOTEPHO-IHTErPOBaHUX TEXHOMOT 1.

Po3po6HuK:
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4.T.H., npogecop B. I. LekeTa
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1 OIMAUC HABYAJIBHOI JUCHUILIIHUA

Pecypc romuH Ha BHUBYEHHS AUCHUIUIHM «TEeXHOJOTISI TPOEKTYBaHHS CIIEL[ali30BaHOTO
MPOrPaMHOTO 3a0e3MeYeHHsI IJIsl CTBOPEHHS HOBITHIX CHCTEM aBTOMATH3aLlil MPOLECiB HATOTa30BOr0
KOMIUIEKCY» 3rigHo 3 umHHUM PHII,  posmoamin mo cemectpax i1 BHAAax HaB4YaJibHOI poOOTH
xapakrepusye Tabmurst 1.

Tabauus 1 — Po3noaia ronvs, BUAUIEHHX HA BUBYEHHS JUCLIMILIIHHA
«TexHOOoTisl MPOEKTYBAHHS CIENIATi30BAHOTO MPOTPAMHOTO 3a0e3MeUeHHs IJIsl CTBOPEHHS
HOBITHIX CHCTEM aBTOMATH3aLli MPOIECiB HAPTOra30BOro KOMILIEKCY»

Bceboro
ceMecTp
Henna 3aouna
HaiiMeHyBaHHS TOKa3HUKIB dbopma dbopma
HABYAHHS HABYAHHS)
(J1®H) (3DH)
Kinbkicte kpemutisa ECTS 5 5
Kinbkicts MOIymiB 3 3
3aranpHuil 00CsT Yacy, roa 150 150
AyYIOUTOpHI 3aHATTS, TOJ, V T.4. 36 12
JIEKIIHHI 3aHATTS 18 6
CeMIHAPChKi 3aHSTTS - -
NPAKTUYHI 3aHATTS 18 6
nabopaTopHl 3aHATTS - -
Camocriitra podoTa, rof, y T.4. 114 138
BUKOHAHHST KOMIUTEKCHOI
PO3PAaXYHKOBOI poOOTH
OTIPALIFOBAHHS MaTepiay,
BUKJIAJIEHOTO Ha JIEKLISIX
OTIPALIFOBAHHS MaTepiany,
BUHECEHOTO Ha CaMOCTIHHE
BHUBYCHHSI
®dopma CeMeCTPOBOTO KOHTPOIO | 3ajik

2 META TA PE3YJIbTATH HABYUAHHA
2.1 MeTta BUKJIAIEHHS] HABYAJIbHOT THCHHUILTIHN « TeXHOJIOTISI MPOEKTYBAHHS CIIEIIATI30BaHOTO
MPOrPaMHOTO 3a0e3MeUeHHs )i CTBOPEHHS HOBITHIX CHCTEM aBTOMATH3Aallli MPoIieciB HaQTOrazoBoro
KOMIUIEKCY» HaBYUTH CTYACHTIB OCHOBAM PO3POOJIEHHS aBTOMATH30BaHUX pOOOUYNX MiCLb OTIEPaTOPIB
TEXHOJIOTIYHUX 00’ €KTIB Ta JIFOIUHO-MAIINHHOTO 1HTEpdEiCy, a TAKOXK TEXHOJIOT1i IOCTYIY 10 TaHUX
TEXHOJIOTIYHOTO MPOLIECY.
KowmrmerentHocTi:

- 0a30Bi 3HaHHA B rajy3i iIHPOpPMATHKHU H cydacHUX 1HQOPMALIITHUX TEXHOJIOT1H, HABUYKH
BUKOPUCTAHHS MPOTPAMHUX 3aC00IB 1 HABUYKH POOOTH B KOMIT'IOTEPHHUX MEPEKaxX, yMiHHS
CTBOPIOBATH 0a3u JaHHX 1 BHKOPHUCTOBYBATH IHTEPHET-PECYPCH;

- 3JaTHICTb JEMOHCTPYBATH BIJIbHE BOJIOJIHHS 0a30BUMH 3HAHHSIMHU 1 TPAKTHYHUMHU HABUYKAMU
B raiy3i iHpOpPMATHKH i CydacHUX 1H(POPMaUifHIX TEXHOJIOTIH, MATH HABUYKH
porpaMyBaHHs 1 POOOTH B KOMIT FOTEPHHUX MEPEKax;

- 3[aTHICTb AEMOHCTPYBATH 3HAHHS CYy4aCHOTO PIBHS Ta HOBITHIX TEXHOJIOTIH B rajys3i
aBTOMATH3ALlli Ta KOMIT FOTEPHO-IHTErPOBAHUX TEXHOJIOTIH, 30KpeMa, IPOEKTYBAHHS
OaraTopiBHEBUX CUCTEM KepyBaHHsI, 300py AaHUX Ta iX apXiByBaHHS AJsi popMyBaHHs Oa3u



JaHUX TapaMeTpiB MPOLECY Ta iX Bi3yai3allii, a TAKOK CTBOPEHHS aBTOMATHU30BaHUX POOOUYNX
Micip ornepatopa Ha ocHOBI SCADA -cucrewm;

- 3IAaTHICTb IEMOHCTPYBATH 3HAHHS 1 MPAKTUYHI HABUYKH NMPOrPaMyBaHHs Ta BUKOPUCTAHHS
MPUKJTAHUX Ta CHEMialli30BaHUX KOMIT I0T€PHO-IHTETPOBAHUX CEPEIOBHII IJIsI BUPIIIEHHS
3a7a4 aBTOMAaTH3ALlil;

- 3IaTHICTb BUKOPHUCTOBYBATH OCHOBHI METOAM NMOOYAOBU KOMIT IOTEPHOIHTEIPOBAHUX CUCTEM,

- 3[aTHICTh PO3POOJIATH ANTOPUTMH aBTOMATHYHOTO PETYIIIOBAHHS, POTPAMHOTO Ta JIOTIYHOTO
YIPaBJIIHHSA, CHTHAMI3ALI] Ta 3aXHICTY 13 3aCTOCYBAHHIM TE€XHOJIOTIYHUX MOB MPOTPaMyBaHHS
KOHTPOJIEPIB,;

- 3[aTHICTb aHaJI3yBaTH 1H(POPMALIHHI TOTOKH 3 METOK BU3HAYEHHSI YaCTOTH 300py Ta PiBHIB
OUCKPETU3allili CHTHAIB JIJIsl CUCTEM KepyBaHHs1, 00poOku Ta mepenadi iHpopmailii, B TOMY
YHCII UT CUCTEM PEajIbHOTO MacuITady 4acy;

- 3[1aTHICTh BUKOPHUCTOBYBATH CYy4acHY OOUYHCIIOBAJIbHY TEXHIKY, MAKETH MPUKIATHUX POrpam
1T BUPIIIICHHS 3aBAaHb aBTOMATH3ALlli BUPOOHUYUX MPOLECIB.

2.2 Pe3ynbTaTH HABYAHHS:

- BMITH IPOrpaMyBaTH Ta BUKOPHCTOBYBATH MPHUKJIAIHI Ta CIIELiali30BaHl KOMIT FOTEPHO-
IHTerpoBaHi cepeOBHINA JIsl BUPIIIEHHS 3a/1a4 aBTOMATH3ALli.

- BMITH BUKOPUCTOBYBATH 3HAHHS CYYaCHOT'O PIBHS Ta HOBITHIX TEXHOJIOTIH B ramysi
aBTOMATH3aLlli Ta KOMIT FOTEPHO-IHTETPOBAHHX TEXHOJIOT1H, 30KpeMa, MPOEKTYBaTH
OaraTopiBHEBI CHCTEM KepyBaHHs, 300py AaHUX 1 IX apxiByBaHHS AJs1 popMyBaHHs 0a3u TaHUX
napaMeTpiB MPOLECY 1 Ta iX Bi3yami3allil, a TAKOK CTBOPEHHSI aBTOMATH30BAaHUX POOOUNX
Mmicupb onepatopa Ha ocHOBI SCADAcucrem.

3 TIPOI'PAMA TA CTPYKTYPA JUCHUILIIHA
3.1 TemaTuyHH# IJIAH JIEKWiHHUX 3aHATH
TemaTtn4Huil TNIaH JEKHIHHUX 3aHATh TUCHMILTIHU « TE€XHOJIOTISI MPOEKTYBAHHS
CIeIiali30BaHOrO MPOrPAMHOTO 3a0e3TNeUeHHs )i CTBOPEHHS HOBITHIX CUCTEM aBTOMATH3aLIi1

nporieciB HaTOra30BOro KOMILIEKCY» XapakTepu3ye Tabaurst 2.

Tabmuus 2 —TeMaTUyHUl MJ1aH JIEKUIMHUX 3aHIATh

Iudp OO6c¢sr roguH Jlireparypa
Haszsu monynis (M), 3micToBux Moayis (3M),
TeM (T) JPH | 30H
Ta IX 3MICT
M1 32 12
3M1 | OcHOBH BHUKOPHCTAHHSA BiAKPUTHX 20 6
NMPOrpaMHO-IHTerpaliiiHUX TEXHOJIOTIH
T1.1 | Bizkpuru NPOrpamMHoO-iHTer pauiiHi 2

TEeXHOJIOTil B IPOMHCJIOBOCTI.
SCADA-cucTemMu Ta iXHE MiCLie

T1.2 | BigkpuTi TexHOJOrii MporpamMHoOi iHTerpamii B 2
cepenosutii Windows

T 13 | OcHoBHi mpuHuunu  3acrtocyBanHsa  OPC- 2
TEXHOJIOT11

T 1.4 | Opranizauis iHGopMaIiifHOro OOMIHY 2




Iudp

Haszsu monynis (M), 3micToBux Moayis (3M),
TeM (T)
Ta IX 3MICT

QO0csr ronue

TOH

3OH

Jlirepatypa

T1L15

ApxiTekTypa nporpaMHOro  3abe3nedyeHHs
SCADA

CHCTEM

T16

OcHoBM  mno0yaI0BH Ta  BHKOPHCTAHHSA
SCADAcucremu Trace Mode.

Kanamm 1 ingopmauiiini notoku B SCADA-
cucremi TraceMode

T1.7

Knacudikamist By3miB Ta KepempuiiMadiB B
SCADAcucremi TraceMode.

T1.8

3Bitn TpuBor, apxieu Ta b/l B SCADA-cucremi
TraceMode

T19

ERP- ta MES-cucremu B SCADA-cucremi
TraceMode (T-Factory)

T1.10

OCHOBHI NPUHIMIHN peaizanii JIOIUHO-
mamuHHOTO iHTepdeiicy B SCADA-cucremi
TraceMode.

3M 2

OcHoBu nodynosu Ta pukopuctanusa SCADA-
cucTem

12

T21

Oruasig icayrounx SCADA-cucrem. Ixus
KOPOTKA XapaKTepHCTHKA.

IHTepdeiic kopucTyBaya Ta CTpyKTYypa
cepenosuima SCADA-cucremu zenOn

T22

ITopsimok cTBOpeHHsI Ta KOHMITYpyBaHHS HOBOTO
npoekty B SCADA-cucremi zenOn

T23

Expanu Ta ¢pyukuii B mpoexti. KoHuemnis
(dpeiiMiB, THIH €KpaHIB Ta iXHI MA0JIOHU.
EnemenTn BinoOpakeHHs Ta KEPyBaHHS

T24

3MiHHI B IPOEKTI Ta ApaiBepH JOCTYIY A0 AAHUX
B IIJIK B SCADA-cucremi zenOn

T25

CTBOpEHHSI MHEMOCXEM TEXHOJIOTTYHUX MPOLIECIB
B SCADA-cucremi zenOn

T26

CTBOpEHHS Ta HAJAINTYBAHHS apXiBiB Ta TPEHIIB
B SCADA-cucremi zenOn

Bcroro:
MOZyJib | — 3MICTOBUX MOAYJIIB -2.




3.2 Temu NpaKTHYHUX 3AHATH
Temu nabopaTopHUX 3aHATH IUCLMILTIHU « T€XHOJIOTIS MPOEKTYBAHHS CIELIaTi30BaHOTO
MPOrpaMHOTO 3a0e3MmeyueHHs IJIsl CTBOPEHHS HOBITHIX CUCTEM aBTOMATH3allll POLECiB HA(TOTa30BOTr0O

KOMIUIEKCY» HaBEACHO y Tabmuii 3.

Tabmuus 3 —TemaTnunmii man 1abOpaTOPHUX 3aHATH

MIudp OO6c¢sr roauH Jlireparypa
Haszsu monynis (M), 3micToBux moayis (3M),
TeM NpaKkTUIHUX 3aHATH (1)

T®H | 30H

J1.1 | HanamryBanua OPC-kiienta MatrikonOPC 4
Explorer aas poctyny ao aanux B ILJIK150
OBEH 3a nonomorow OPC-cepsepa CoDeSys.

J12 | HanamryBanas OPC-cepsepa Lectus Modbus 4 1
OPC/DDE pas poctyny ao aanux B ILJIK150
OBEH.

J1.3 | BuBuennsi pocryny 3 6oxy SCADA-cucremu 4 1
Trace Mode no moayais OBEH 3a
nporokosiom ModBus 3a nonomoror OPC-
cepsepa.

J 1.4 | BuuenHs pnocryny 3 6oxy SCADA-cucremu 4
Trace Mode no moayais OBEH 3a
nporoxosiom OWEN 3a nonomoror OPC-
cepsepa

JI1.5 | BuBuennsi pocryny 3 6oxy SCADA-cucremu 4 1
Trace Mode no moayais OBEH i3
3aCTOCYBAHHAM JpaliBepa AJs NPUJIALiB 3
intepgeiicom RS-485 ta nporoxonom OWEN.

J1.6 | HanamryBanus SCADA-cucremu OPM pas 4 1
poctymy a0 nanux npuaagis cepii TPM OBEH
3a mporokosom OWEN,

J1.7 | HanamryBanus pgoctymy a0 panux ILIK 4 1
FESTO FEC34 3 6oxy SCADA-cucremi zenOn
3a gonomororw OPCcepsepa.

J1.8 | HanamryBanusa pocryny ao aanux ILJIK 4 1
VIPA313SC 3 6oxy SCADA-cucremi zenOn 3a
aonomorow OPCcepsepa

3.3 3aBaanHs Qi CaMOCTIHHOT po0oTH 3100yBa4ya

ITepenix marepiainy, sIKHii BAHOCUTBCS HA CAMOCTIITHE BUBUEHHSI, HaBeIEeHO y Talmuui 4.




Tabmus 4 — MatepiaJ, o BUHOCUTHCS HA CAMOCTIIHE BUBYEHHS

Mugpu Hazsu monynis (M), 3micToBUX MoayiB (3M), Ob6c¢sar Jlirepatypa
MTUTAHHS, SIKI BAHOCUTbBCS T'OJIVH
Ha camocrTiitHe BuB4YeHHs (CB) JOH 30H

CB1 OmnparpoByBaHHS JEKLIIHHOTO MaTepiaty 20 30

CB2 [TinroToBKa 10 MPAKTUYHUX 3aHATH 20 30

CB3 BukoHaHHS 1HANBINyaTbHOTO 3aBIAHHS 74 78

- Pozpobmenns B  SCADA-cucremi
TraceMode JFOTMHO-MAIIUHHOTO
iHTEepdeiicy ISt yIpaBJIiHHS
TEXHOJIOTIYHOIO YCTaHOBKOIO

- Pozpobnenns CTPYKTYpH
aBTOMATH30BAHOTO  poOOYOro  micus
OTepaTopa TEXHOJIOTIYHOI YCTAHOBKH

- BwusHauenss Ta HAJIAIITyBaHHS
iHpopMaIHHUX 3B’SI3KIB B CTPYKTYpI
APM

- CTBOpeHHS Ta HaJALITYBAHHS JIIOIHHO-
MAaIIUHHOTO 1HTepdeiicy

- Pozpobnenns MPUKJIATHOTO
IpOrpaMHOro  3a0e3medueHHs Ui
peamizamii  anrOpUTMy  YIIPaBIiHHS
TEXHOJIOTIYHOK) YCTAaHOBKOIO

- OdopmieHHs MOSICHIOBAJIbHOI 3aIMCKH

4 HABUAJIBHO-METOANYHE 3ABE3INNEYEHHA AUCIOUILITHA

4.1 OcHoBHa JliTeparypa:

1. O.M.Ilynena, I.B. Expniepin, H.M. Jlynpka, A Il Jlaganrok. IIpomuciosi Mepexi Ta 1HTErparLiigi
TEXHOJIOTI] B aBTOMaTH30BaHUX cucremax: Hapuanbhuii nocibnuk. — K.: Bua-Bo «Jlipa-K», 2011. —
552 c.

2. IlpoexkTyBaHHS KOMIIbIOTEpHO-iHTerpoBanux cucreM: Korcrnekr sekuiii/ O.M.IlyneHa,
H.M.JIyueka, I.B.Ensnepin — Kues: HYXT, 2007. — 142 c.

3. HauampHo-meronumunuii mociOamuk «lIporpamue 3abesneuenHss KICY ympasmiaas XTI, —
Xapkis, 2012 - 112 c.

4.2 lonaTkoBa JgiTeparypa:

1. UnTerpupoBanHas SCADA/HMI-SOFTLOGIC-MES-EAM-HRM cucrema aist pa3paOoTku
ACVYTII, ACKYD u ACVYII. — Pykosoactso nons3oBarens. T1 u T2. — M.: Agactpa. — 2008.
2. IMapk ., Makketi C. — COOp maHHBIX B CHCTEMax KOHTPOJISI U YIPABJICHUS: TPAKTUIECKOE
pykoBoacTso /mepeson ¢ anri. B.B. Casenbera. - M.: 000 «'pymma U T», 2006. — 504 c.
3. ITapk Ix., Makkeii C., Paiir O. — Ilepenaya naHHbIX B cUCTEMaX KOHTPOJISI U YIIPaBJICHUS:
MPaKTHYeCKOe pyKOBOACTBO /mepeBoa ¢ anri. B.B. Casenbera. - M.: OO0 «I'pynma UAT», 2007. —
480 c.
4. lenucenko B.B KomnbproTepHO€e yrpaBieHHE TEXHOJIOTHYHBIM MPOLECCOM, SKCIEPUMEHTOM,
obopynoBanueM. — M. :I'opstuas nmunus-Tenekom. — 2009. — 608 c.

4.3 Indopmauiiini pecypcu B InTepHerTi



1 CaiiT po3pobHMKa NporpaMHOro 3abe3nevyeHHs - KomnaHii «3S-Software»:
http://www.3Ssoftware.com.

2. CailT po3po6HMKa NporpamMmHoro 3abesneyeHHs - KoMmnawii «AgAcTtpa»: http://www.adastra.ru.
3. CaiT po3po6HMKa nporpamMmHoro 3abesneyeHHs - KomnaHii «<COPA-DATAx»:

http://www. copadata.com.
4. CaiiT BUpO6HMKA NpOrpamMmHO-TEXHIYHUX 3ac06iB aBTOMaTM3aLii - KomnaHii «BO OBEH»:

www.owen.ua.
5. CaliT BUpo6GHMKA NpOrpamHO-TEXHIYHUX 3ac06iB aBTOMaTM3aLil - KoMMaHiT «VIPA»:

WwWWw.vipa.com.

S METOAN KOHTPOJTFO TA CXEMA HAPAXYBAHHA BANIB

OuiHoBaHHA 3HaHb 3400yBayviB MPOBOAUTLCA 3a pe3ynbTaTaMuM  ABOX MOAY/IbHUX KOHTPONIB
(3micToBi moayni 3M1, 3M2) Ta pesynbTatamu BUKOHAHHSA KOMMAEKCHOT pOo3paxyHKOBOT po6oTw.
Cxemy HapaxyBaHHS 6aniB Npu OUiHIOBaHHI 3HaHb 34006yBayviB 3 ANCUMNNIHWM HaBeAeHO B Tabnuui 5.

Tabnuus 5- Cxema HapaxyBaHHS 6aniB y npoueci ouiHOBaHHS 3HaHb 3406yBadiB
3 AMcunnAiHn «TeXHONOTis NPOEKTYBAHHA CMeliani3oBaHOro NPorpamMmHoOro 3abe3neyvyeHHs ans
CTBOPEHHSA HOBITHIX CUCTEM aBTOMaTM3aL,il MPOLEeciB HahTOrasoBoro KOMmekcy»

Buamn po6iT, WO KOHTPOMOHTLCA MakcumanbHa

KinbKicTb 6anis
KOHTpPO/b 3aCBOEHHS 3MiCTOBOro moayns 3M1 20
KOHTpPO/b 3aCBOEHHSA 3MicTOBOro moayns 3M2 20
HakonunuysanbHa YacTUHa AUCLUNNIHN: 60

BMKOHaHH$ Ta 3aXUCT nabopaTtopHUX pooiT;
BMKOHAaHHA MOTOYHNX KOHTPO/IbHUX PO6IT

Ycboro 100

OuiHloBaHHA 3HaHb 3400yBava Ha eK3ameHi 3 AUCLMMIIHWN 34iiICHIOETLCA BiAMOBIAHO A0 YMHHOT
LKA OLIHIOBAaHHS, L0 HaBefeHa HMKYe.

LLIkana ouiHOBaHHA: HauioHanbHa Ta ECTS

Cywma 6aniB 3a BCi OuiHka OuiHKa 3a HaLioOHaNbHO LWKaNow
BUAN HaBYa/IbHOI ECTS AN151 eK3aMeHy, AntepeHLilioBaHOro 3aniky, KypcoBOro
AIANIBHOCTI npoekTy (P060TH), NPAKTUKY
90 - 100 A BifIMIHHO
82-89 B
75-81 C Aobpe
67-74 D 3a/10Bi/IbHO
60-66 E
35-59 FX HEe3a/[0Bi/IbHO 3 MOX/IMBICTIHO MNOBTOPHOI0 CKNagaHHs

He3af0BiNIbHO 3 060B’A3KOBNM MOBTOPHUM BUBYEHHSAM

0-34 F .
AVCLMNNIHK
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