MinicTepeTBo ocBiTH | Hayku VKpaiHu
Hauionaneunii aepokocmiunuii ynisepeuter iM. M. €. KykoBcbkoro
«XapKiBChKHUii aBiallifHUM IHCTUTYT»

Kadenpa mexatponiku Ta exexrponiku (Ne 305)

3ATBEPKYIO

["apanT ocBiTHEOI POrpamu

= 7~~~ C.b. Kouyk
MJ (iniuiany Ta npizsuie)
« L » 2021 p.

POBOYA MPOT'PAMA OBOB’SI3KOBOI
HABYAJIBHOI AUCUHUILITHUA

OcHoBH KOMII'l0TePHO-iHTErPOBAHOIO yIpaBJiHHSA

(Ha3Ba HaBYATbHOT AUCLIMITTIHH)

lanysb 3HaHb: 15 «ABTOMATHKA Ta YIpaBIiHHSI

(wndp | HaltMeHYBaHHS rany3i 3HaHb)

CneuiaabHhicTb: 151 «ABrOMaTH3aiis i KOMIT FOT€PHO-IHTErPOBaHI TEXHOIOTID»

(KO Ta HalMEHYBAHHA CIELIATBHOCTI)

OcsiTns nporpama: «Komi’oTepHo-iHTerpoBasi TexHoMOriuHI mponecH i

(HaiiMeHyBaHHs OCBITHBOI MPOrpamu)

BUPOOHUIITBAY

(I)opma HaBYaHHSA: JI€HHa

PiBenb BHIIOT ocBiTH: nepinii (GakaiaBpChKHii)

Xapkis 2021 pik



Po3po6uuk: _ I[Ipoxopos O.B., npodecop kad. 302, A.T.H., JOLEHT ;ﬂb

(Npi3BHUILE Ta iHILIATH, NOCA, HAYKOBHI CTYMiHb | BUCHE 3BAHHS) V(lianuc)

PoGouy IporpaMy po3IIISSHYTO Ha 3aci/iaHHi kadepu MeXaTPOHIKK Ta eeKTPOHIKH

(na3Ba kadenpu)

IIpotokon Ne 1 Bix « 30» ceprs 2021 p.

B.o. 3aB. kapenpu 305 K.T.H., JOLL. == K.®. domuyos

(HayKOBHIi CTYTIiHb i BUEHE 3BAHHA) (mianuc) (iHiLianH Ta Npi3BHUIILE)




. Onuc HaBYAJIBHOI JUCIUILIIHHA

HarnimenyBanHus
MOKa3HUKIB

l'any3b 3HaHB,
cremniajbHICTh, OCBITHS
nporpama, piBeHb BUIIOL
OCBITH

XapakTepucTUKa HABYAJIbHOT
TUCLUILIIHA
(Oenna gpopma HasuamHs)

KinbKicTh KpeauTiB —
5

KinpkicTe MOmyIiB — 2

KijpKicTh 3MICTOBHX
MOAYJIB — 2

[aauBiTyansHe

3aBIaHHI PP na Temy

,,P03po0Ka npoekty ACY
TII vy SCADA-cucremi”

(Ha3Ba)

3arajpHa KUIbKICTH
TOIWH:

nenna — 60°/150

KiapKicTh THKHEBUX
TOJMH JIJI JIGHHO1
dbopmMu HaBUAHHS:
ayJIMTOPHUX — D
caMoCTiitHOT poOoTH
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I'asny3b 3HaHB:
15 «ABTOMATHKA Ta
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HaBuanbHuii pik

2021/2022

Cemectp

TEXHOJOT1D»

(xon 1 HaiiMeHYBaHHS)

OcBiTHe mporpama:
«KoMn’1oTepHo-
1IHTErPOBaH1 TEXHOJIOT1YHI
MIPOLIECH 1 BUPOOHUIITBA

(HaliMeHyBaHH)

PiBeHbL BMIIIOI OCBIiTH:

nepiiuii (0akaaaBpChKUiA)

8-i

Jlekmii :

36 roauH

IIpakTH4Hi, ceMiHaApCHKi

JlaGopaTtopui

24 roguH"

CamocriiiHa podoTa

90 roauH

Bua koHTpOJIIO

MOZYJIbHUI KOHTPOJIb,
ICITUT

CriBBITHOIICHHS KIJTLKOCTI TOJIMH ayAUTOPHUX 3aHATH JO CAMOCTIMHOI poOOTH

cranoButh — 60/90.

AyauTopHe HaBaHTaXEHHS MOKe OyTH 3MEHIlIeHe abo 301IbIIeHE Ha OJIHY
TOJIMHY B 3aJICKHOCTI BiJI PO3KJIAy 3aHSTh.




2. MeTa Ta 3aBJaHHA HABYAJLHOI JMCIUILIIHYA

Mera BHBYEHHSl — JaTh 3HAHHSI 0PO CydYyacHI METOAM 1 TEXHOJOTI]
aBTOMAaTH3allli B BUPILIECHHI 3a/1a4 PO3POOKH CHUCTEM YIMpaBiiHHS, 300py, 00poOKH,
nepenavi, 30epexeHHs 1 BigoOpakeHHS 1HQOpMAIii y CKIQAHUX JWHAMIYHHX
cucremax (mporiecax).

3aBgaHHsI — BHBYCHHA CYYaCHHX alapaTHO-MPOTPaMHHUX 3aco0iB  Ta
TEXHOJIOTIH, 10 3a0€3IeUyloTh MOMJIMBICT MOHITOPHHTY, aHalli3y 1 yIpaBJIiHHS
TEXHOJIOTTYHUMH TIPOIECAMU CKJIaIHUX BUPOOHUYINX CHUCTEM.

KommnereHTHOCTI, sIKi HA0yBaKlOTHCSA:

®K6. 3matHICTP 0 CHCTEMHOTO MHUCICHHS, 3aCTOCYBaHHS METOJOJIOTI]

CHUCTEMHOTO aHaJI3y AJIA JTOCHIKEHHsI CKJIaJHUX MPOOJIeM Pi3HOI MPUPOIH, METOIIB
dbopmaizariii Ta po3B’SA3yBaHHI CHUCTEMHHUX 3ajad, IO MalTh CYNEpewIWBI I,
HEBU3HAYCHOCTI Ta PU3UKH.

@®K7. 3paTHICTh OPOEKTYBAaTU Ta PO3POOISATH MporpamMHe 3a0e3MeueHHs 13
3aCTOCYBaHHSAM PI3HUX TMapajJurM MpOrpaMyBaHHs: Y3arajJbHEHOTO, 00’ €KTHO-
OpPIEHTOBAHOTO, (PYHKIIIOHAIBHOTO, JIOTIYHOTO, 3 BIAMOBIJIHUMH  MOJICIISIMH,
METOJaMH W alropuTMaMud OOYHMCIIEHb, CTPYKTypamMu JaHUX 1 MeXaHi3MaMu
YIPABIIHHS.

OK11.3natHicTh 3a0€3MEYUTH OpraHizaiilo OOYUCITIOBAJIBHUX MPOIECIB B
1H(pOpMAaIIHHUX CHUCTEMAaxX pI3HOTO MPU3HAYEHHS 3 YypaxyBaHHSAM apXITEKTypH,
KOH(IrypyBaHHsI, IOKAa3HUKIB pe3yJbTaTUBHOCTI (DYHKIIIOHYBaHHS ONEpaliiHux
CUCTEM 1 CUCTEMHOI'O IIPOrPaMHOTO 3a0€3MEUEHHS.

®K19. BMiHHS BUKOPUCTOBYBATH Ta BIPOBAHKYBaTH BOYJOBaHI CHCTEMH 3
ypaxyBaHHSM HasBHUX arapaTHUX OOMEXKEHb, a TaK0X NPHUHIMIIB OpraHizaiii
CUCTEM PEaJIbHOTO Yacy.

®K27. 3patHicTe OynyBaTu, MIATPUMYBaTH Ta yAockoHamoBatu IT —
1H(QPaCTPYKTypy NIANPUEMCTBA HA OCHOBI IHTErpaiii TEXHOJIOTIH po3poOKH Ta
aBTOMATH30BAHOTO BIIPOBAKCHHSI MPOTPaMHOro 3abe3MeueHHsT 3 ypaxXyBaHHSIM
YKUTTEBOTO ITUKITY 1HPOPMALIIMHUX CUCTEM, TIPOYKTIB 1 CEPBICIB.

®K32. 31aTHICTh BUKOPUCTOBYBATH METOJIOJIOTIIO Ta 1HCTPYMEHTaIbHI 3aco0u
MPOCKTYBaHHS CUCTEM YIPABIIHHS TEXHOJOTIYHUMHU MPOIECaMH, a TaKOX METOIU
OTIEPATUBHOTO YIPABIIHHS B pAMKaX IIMX CUCTEM.

OuikyBaHi pe3yJIbTATH HABYAHHS .

[IPH4. IlpoexTyBatu, po3poOJISITH Ta aHali3yBaTH aJTOPUTMH PO3B’SI3aHHS
OOUHCITIOBAILHUX Ta JIOTIYHMX 3aj]lad, OIIHIOBAaTH €(PEKTUBHICTh Ta CKJAIHICTh
QITOPUTMIB HAa OCHOBI 3aCTOCYBaHHS (OPMAJIbHUX MOJIEIEH aJropuTMIB Ta
00YHUCTIOBAHUX (DYHKIIIH

[TPH6. [lemoHCTpyBaTh pO3yMiHHSA MPUHLIMIIB MOJEIIOBAHHS OpraHi3aliiHo-
TEXHIYHHUX CHCTEM 1 Oomepaliiid; MeTOIIB JOCIIKEHHS omepalliii, po3B’I3aHHSI OJTHO —



Ta OaraToKpuTepiadbHUX ONTHUMI3AIIMHUX 3a/1ad JIHIHHOTO, IIJIOYUCEITHHOTO,
HENIHIMHOTO0, CTOXaCTUYHOTO MPOrpaMyBaHHS
[TPHS. BukopucTtoByBaTH I1HCTPYMEHTalbHI 3acO00M pPO3POOKH  KITI€HT-
CEpPBEPHHUX 3aCTOCYBaHb, MPOCKTYBATH KOHIIENITyaJIbHI, JIOT14HI Ta (Pi3uyHI MOaEi
0a3 maHMWX, CTBOPIOBATH PO3IOAUICHI 0a3u JaHWX, CXOBUINA Ta BITPUHU JAaHUX, 0a3u
3HaHb, y TOMY YHCJIl PO3MOAUICHHMX 1 Ha XMAapHHUX CepBicax, po3poOJATH Ta
ONTHUMI3yBaTH 3alUTH IO HUX
[TPH11. 3actocoByBatu 3HaHHs metonoiiorii Ta CASE-3aco0iB nmpoekTyBaHHS
CKJIQJHUX CHCTEM, METOIB CTPYKTYpPHOT'O aHaji3y cCUCTeM, 00'€éKTHO-OpI€HTOBAHOI
METO/IOJIOTIi MPOEKTYBaHHS B MPOIEC MOOYIOBHM 1 MPAKTUYHOTO 3aCTOCYBaHHSA
GYHKITIOHATBHUX MOJCJICH OpraHizaiiHO-eKOHOMIYHUX 1 BUPOOHUYO-TEXHIYHUX
CUCTEM
[IPH12. BomomiTn MOBaMH CHCTEMHOTO TIPOTpaMyBaHHS Ta METOJAMH
pO3pOOKHM TIporpam, IO B3a€EMOMIIOTH 3 KOMIIOHCHTaMH KOMIT IOTEPHUX CHCTEM,
JIEMOHCTPYBATH 3HAHHS MEPEXKHUX TEXHOJIOT1H, apXITEKTypH KOMIT IOTEPHUX MEPEK
1 MpPaKTU4YHI HABUYKM TEXHOJIOTII aAMIHICTPYBaHHS KOMII IOTEPHMX MEpEeX Ta iX
MPOTPaMHOI0 3a0€3MeUeHHS
[IPH14. BukoHyBaTu napajiejibHl Ta pO3MOJIIEH] 0OYHUCIEHHS, 3aCTOCOBYBATU
YHUCEJIbHI METOJIM Ta AJITOPUTMH JUJISl MapalieNbHUX CTPYKTYpP, MOBH IapajesibHOTO
mporpamMyBaHHsI TIPU po3poOIlll Ta eKCIUTyaTallii MmapajesbHOro Ta PO3MOIICHOrO
IPOrpaMHOro 3a0€3NeUeHHs
[IPH16. OOupatu iHCTpyMEHTaNbHI 3aco0M Ta po3poOisaTH 1H(OpMaIliKiHI
CUCTEMH aBTOMAaTH3allli aIMIHICTPAaTUBHHUX O13HEC-TIPOIIECIB.
[TPH22. OO6upaty Ta 3aCTOCOBYBaTHM IHCTPYMEHTAJIbHI 3aco0U PO3POOKH i
amanrailii iHpopMaIiitHUX cUCTeM 0OPOOKH MPOCTOPOBUX JaHUX.
[TPH23. Oprauni3zyBatu ynpasiiHHs [T-npoektamu 3rigHo crangaptis PMBOK
Ta MPUHIMIIIB OpraHi3alii KOMaH[ 3 PO3pOOKH MPOrpaMHOro 3a0e3MneyeHHs
IIpepeksizuru:
- MPOEKTYBaHH: 1H(YOPMALIHHUX CUCTEM;
- TEXHOJIOT1i KOMIT F0TePHOTO MPOSKTYBaHHS;
- KOMII FOTEPHI MEpEexI.
KopexksizuTn:
- TEXHOJIOT1i MO0Y/I0BU 3aXUIEHUX 1HPOPMALIIIHUX CUCTEM;
- CTBOpEHHS 1H)OPMAIIHHUX CUCTEM Ta TEXHOJIOT1H.

3. 3MicT HABYAJBLHOI AMCIUILIIHI

Monayas 1.

3micToBuit Moayab 1. AmnapaTrHo-TexHIYHI Ta @porpamMHi 3aco0u
aBTOMaTH3alil yNpaBJiHHA BUPOOHUITBOM.
Tema 1. Berym no HaBYaJbHOI JMCHUILIIHM «OCHOBH KOMII'HOTEPHO-
iHTerpoBaHoro ynpasJjiHHsp. Pojb 1 3HaueHHsI MpOMUCIIOBOI aBToMaTu3alii. Micue
JUCUUIUIIHU B HaBYaIbHOMY Tu1aHl. CIMCOK PEKOMEH0BAHO1 JIITepaTypHu.



Tema 2. OCHOBHiI NOHATTS AaBTOMATHU3Aalil YNPABJIHHA CKJIAJHUMH
BUPOOHHMYMMH CHCTEMaMHU.

OcCHOBHI TOHATTA TNPOMUCIOBOI aBToMaTu3aiii. OO'€eKTH aBTOMaTH3AaIlii.
[Ipoekt mnpommucinoBoi aBToMartuzamii. CydacHl TEHAEHII B IPOMUCIOBIN
aBroMarm3aiii. Cucremua iHterpamis npoektiB ACY TII. AHami3 TEXHOJOTIYHOTO
npoiiecy sk o0'ekta ymnpasmiHHSA. OcHoBH moOyaoBu posnoaiienoi ACY TII.
OcHoBHi noHATTA 1 pyHKIIT po3noaiieHoi ACY TII. Piai ACY. OCHOBHI BUMOTH /10
ACY TII. Haniiinicte cuctem kepyBaHHs. Po3podOka ctpykrypHoi cxemu ACY TII.
CrpykrypHa cxema posnoauieHoi ACY TII. IlonboBuii piBeHs. JucneruepcbKkuid
PIBEHB.

Tema 3. CyuacHa texnoJsorisg npoektyBaniss ACY TII i3 BukopucTaHHAM
SCADA-cucrem.

[Ipu3nauenns 1 ¢pyHkuii. MoxauBoCTI 1 Xapakrepuctuku cydyacHux SCADA-
cucteM. 3arambHa cTpyktypa SCADA-cucremu. ®@OyHKIIOHAbHA CTPYKTYypa
SCADA-cucremu. Bumm indopmarmii 1 mrepena maamx. Ckmam 1 3arainbHa
XapaKTEPUCTHKA allapaTHO-TEXHIYHMX 1 IPOTrpaMHUX 3ac001B aBTOMATHU3AIIl1

Tema 4. AmnapaTHo-TexHiYyHi 3aco0m aBTOMATH3alil yNPaBJIiHHA
BHPOOHHMITBOM MOJILOBOTO PIBHS.

[TonboBuit piBeHb. 3aranmpbHa Kiacudikallisi Ta OCHOBHI XapaKTEPUCTUKH
natyukiB. JlaTunku nonoxkeHHs. Jatuuku nepemimieHHs. CUIOMOMEHTHI JTAaTYUKH.
Jatunku temnepatrypu 1 piBHS. JlokariiiHi JaTYMKU 1 CUCTEMHU TEXHIYHOTO 30pYy.
InTenexkryanbHi gaTtymku. BukonaBui MmexaHizMmi. Krnacudikaris ta 0coOIMBOCTI
YIOPABIIHHS.

Tema 5. IIporpamyBaJibHi TeXHIYHI 32C00M YIPaBJIiHHA.

Knacu konTponepHux 3acoOiB. IIporpamyBainbHi joriudi koHTpojepu PLC.
ApxiTekTypa 1 npuHuun podboTu. PesepBoBaHi cTpyKTypu KOHTpoiepiB. [Ipomuciiosi
koMm'totepu. Kitacudikamiss Ta 0cobnuMBOCTI. 3arajbHa XapakTEPUCTHKA IIUH.
Apxitektypa PC-koHTposnepa. 3aranpHa xapaktepuctuka ctanaapty [EC 61131-3 3
nporpamyBaHHsi KoHTposepiB. MoBu FBD 1 IL. Crangapt IEC 61131-3. Mosa SFC.
Crampapr IEC 61131-3. Mosa LD. CyuacHi amnapaTHO-TEXHI4HI 3aco0u
aBTOMAaTH3ALlli.

Tema 6. IlpomuciioBi Mmepexi i TeXHOJIOTII 3B’ A3KY.

CydJacHi TpOMHCIIOBI MEpEX1 1 MPOTOKOJIM. 3arajibHa XapakTepuctuka. Kiacu
MIPOMUCIIOBUX MEpEX. 3aCTOCOBYBaHI MEpEXHI TOMOJIOTii, (13u4Hi 1HTEepdeicu 1
cepelloBHUIIA Nepeaayl JaHuX. 3arajbHa XapaKTEpUCTHUKA METOAIB JOCTYIY A0 IIWHU.
[Iporokon MODBUS. luna PROFIBUS. 3aransHa xapakTepucTuka 1 pi3HOBUAM.
Texnosorii 6e31poTOBOro 3B'S3Ky B NPOMHCIOBINH aBTOMaTu3allii. Pasnio3B's30k.
Buxopucranns cranpaptiB  GSM, SMS, GPRS. By3bskocMyrosuii curnain.
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[upokocmyrosuit curnan. Meron yactotHux ctpudkiB FHSS. po3mmpenss cnektpa
MerogoM mpsmoi  mocmimoBHOCTI DSSS. Knacudikaris 0e31poTOBUX MEpEx.
Knacudikamii 6e3aporoBux TexHonori. Ctanaapti 6e3ApoToBUX Mepex. EBomroris
TEXHOJOT1M cTimpHuKOBOTO 3B's13ky. FDMA, TDMA, CDMA. 3G - TexHonorii
MOOUTbHOTO 3B'si3Ky 3 mokodinHsA. Texuonorii 4G. EBomiomntis LTE cranmapry.
EBomomiss mepexx 10 5G. Kopotkuit onuc Wi-Fi Ta WIMAX. LoRaWAN (Long
Range Wide Area Networks). OcHoBHI 0co0JMBOCTI eHEpProeeKTUBHOT Mepexi
LPWAN.

Tema 7. IIporpamui 3aco0m AJ11 CHCTEM NIPOMMCJI0BOI ABTOMATH3AIIII.
Cuctemu peanpbHOro 4acy. Kracudikamis Ta OCHOBHI  OCOOJIMBOCTI.
OnmnepartiitHi cuctemu peanbHoro yacy. Apxitekrypa OCPY. OcHOBHI 0cOOIMBOCTI
wianyBanHs 3a1a4 B OCPY. Mexanizmu po6otu 3 pecypcamu B OCPY. Mexanizmu
cuaxponizamii B OCPY. Cyuacui OCPY.
MoayibHUH KOHTPOJIb

Moayas 2.

3micToBuit moayab 2. Po3pooka ACY TII i3 Bukopucranusam SCADA-
CHCTEM.

Tema 8. Po3pooka ACY TII i3 Bukopucranuam SCADA-cucrem.

Cyuacni SCADA-cucteMu 1 iXH1 XapakTepucTuku. ETanu po3poOKu MpoeKTy
ACY TII 13 BukopuctanaHsM SCADA-cucrem. OcHOBH TIOOYJIOBH JIFOJIMHO-
mamuHHuX 1HTepdericiB (HMI). 3acobu SCADA-cuctem st po3poOKH JTHOUHO-
MalIMHHOrO 1HTepdeiicy 1 mporpamyBaHHs KOHTposepiB. OCHOBU M €proHoMika
CTBOPEHHsI JoAuHO-MamuHHOrO 1HTepdeiicy HMI. CrBopenHs 0a3um kaHaiiB
KOHTpOJIEPIB, IUIAT TPUCTPOIB 3B'SI3KYy 3 oO0'ektamu. Opradizamis 3B'S3KIB 3
KOHTpOJIEpaMu i1 MOHITOPUHTY 1 CYHEpBI3OpHOro yrpaBiiHHA. CTBOpeHHs
JUHAMI30BaHOI MHEMOCXEMH TEXHOJIOIYHOro o0'ekta. CTBOpEHHS €KpaHiB
MOHITOPUHIY, HAJIArOJX)KEHHS, IIaTHOCTUKHU (13 TPEHJIOM, 3BITOM TPHUBOT, TAOJIUIEIO
HACTPOIOBAHb 1 aBapIHHUX MOBIOMIICHB ).

Tema 9. IndopmauniiiHi TexHOJIOrii PO3POOKH PO3NMOALIEHHX CHCTEM
yIPaBJiHHA.

CTBOpeHHsI pO3MOAUICHUX cucTeM yrpaBiaiHHA. OcHOBHI iH(oOpMaIliiiHi
texHosorii inTerpaiii B ACY TII. O6MiH 1anuM# MiX By3J1aMH poeKTy. MepexxkHuii
oOmiH. OOMiH o nocinigoBHOoMY iHTepdeiici. GSM/GPRS-Texnosnorii. KoMmmnoHneHTHi
o0'extH1 Moneni COM/DCOM. Bukopucranus texnosorii OPC, ActiveX, DDE Ta
iH. B SCADA-cucremax. WEB-texnonorii. IlopiBHAIbHMI aHalli3 BapilaHTIB
opraizauii 38’s13ky y cydyacHux ACY TIIL.

Tema 10. InTerpoBaHi cucTeMu ynpapJdiHHA CKJIAAHUMH TEXHOJOTTYHUMH
KOMILIEKCaAMH.

[aTerparis 6araropiBHeBHX cucTeM aBToMaTtu3arlii. [Ipo6iemu oOMiHy TaHUMU
Mk ACYTII i ACVIL. MES-cuctemun Ha 6a3i SCADA nns pimeHHS 3amad
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KepyBaHHs BUPOOHUITBOM. EAM-cuctemu Al ynpaBiiHHA OCHOBHUMH (HOHIAMU
nignpuemcTBa. CTBOpeHHS 1HQOpPMAIIIHMX TOPTaNiB MIAIPUEMCTB. YeTBepTta
ingyctpianbHa pesomonisa (Inayctpis 4.0). Hampsimku Industrial 4.0. I[IpomucioBuit
iHTepHeT. XMapH. AHalli3 BETUKUX AaHUX. MojentoBaHHs. AJUTHBHE BUPOOHUIITBO.
JloroBHeHa 1 BipTyanbHa peanbHicTh. PoboTu. Kibepbesneka. The Industrial Internet
of Things (IloT). Cpauenue I1oT, [oT Ta M2M. 10T 3 Touku 30py HiANPHEMCTBA.
ITepeBaru IloT.

Tema 11. 3aki0ouHa JIeKIiA.

[TepcriekTrBH po3BUTKY TexHoorid SCADA.
Moay/ibHUN KOHTPOJIb

4. CTpyKTypa HaBYAJIbHOI JUCHUILTIHA

KinpkicTs roguu
Ha3Bu 3MiCTOBHX MOZYIIB 1 TEM AieHHa popma .
YCBOTO y TOMY YHCII
hi| n | mgab | c.p.
1 2 3 4 5 6
Mogayas 1
3micToBH MOYJIb 1. AnapaTHo-TexHivuHi Ta nporpamui 3acoéu aBromaTu3amii
yHpaBJiHHS BUPOOHUIITBOM
1. Beryn no HaBuanbHOI quctumiing «Po3noaineni 4 2 - - 2
cucteMu 00poOKku iHpopMalii Ta ypaBIiHHSY
2. OCHOBHI OHATTS aBTOMATH3AIli1 YIIPaBIiHHS 6 2 - - 4
CKJIaJHUIMH BUPOOHMYMMH CUCTEMaMH.
3. CyuacHa TexHousoris npoektyBanHs ACY TII i3 16 4 - 4 8
BukopucTtaHHaM SCADA-cucrem.
4. AmapaTHO-TeXHIYHI 3aCO0M aBTOMATH3AIli1 8 2 - 6
yIIpaBJliHHS BUPOOHUIITBOM IOJIBOBOTO PiBHSL.
5. IlporpamyBaiibHi TEXHIYHI 3aCO0M yIIpaBIIiHHS. 18 4 8 6
6. IIpoMuCIIOBI Mepexi 1 TEXHOJIOTI] 3B’ SI3KY. 8 2 - 6
7. [Iporpamui 3aco0u 1J1si CHCTEM MPOMUCIOBOL 10 2 - 8
aBTOMAaTH3allii.
Mopy/IbHHI KOHTPOJIb 1 1 - - -
Paszom 3a 3micToBHHM MOyieM | 71 19 12 40
Ycporo rogus 71 19 - 12 40
Moayasb 2
3micToBHit MOAYJIb 2. Po3podka ACY TII i3 Bukopucranusim SCADA-cucrem
8. Pozpobka ACY TII i3 Bukopucranusim SCADA- 44 2 i 8 30
CHCTEM.
9. IHQ)opMauiﬁgi TEXHOJIOT1T pO3pO0KH PO3MOIIIEHUX 18 4 i 4 10
CHCTEM YIPaBIiHHSL.
10. InTerpoBaHi cucTeMH yNpaBiIiHHS CKJIaJHUMU 14 4 i i 10
TEXHOJIOTIYHUMHU KOMIUIEKCaMHU.
11. 3akirouHa JIeKIs. 2 2 - - -




KinekicTs rogua

neHHa hopma

Ha3Bu 3MiCTOBUX MOJYIIB 1 TEM -
YChOTO y TOMY YHCII1
| n | gab | c.p.
1 2 3 4 5 6
MoayabHUH KOHTPOJIb 1 1 - - -
Pa3om 3a 3MICTOBHUM MOJyJIeM 2 79 17 12 50
Ycnoro roqun 89 17 - 12 50
Ycboro 3 JMCHUILIIHA 150 36 - 24 90

5. Temn ceMiHAPCHKHUX 3aHATH

o/ Hassa temn KinekicTs rogua
1 He nepenbaueHo HaBYAILHUM TIJIAHOM
Pazom
6. TeMu NpaKTHYHHUX 3aAHATH
Ne o
/1T Ha3Ba Temn KinekicTh TOANH
1 He Hepen6aqu0 HaBYaJIbHHUM IIJIaHOM
Pasom
7. Temu 1a00pATOPHUX 3AHATH
Ne o
A/ Ha3sa Temn KinpkicTs rogun
1 | SCADA-cucrema Trace Mode. O3naliomsIeHHS 3i 4
SCADA-cucTeMo1o Ta po3po0Ka MpOeKTy po3MOALIEHOT
ACY
2 | SCADA-cuctema Trace Mode. Buuentst MoB 4
MporpaMyBaHHs KOHTPOJIEPIB Ta PO3POOKa YIPABISIOUNX
aNropuTMiB 3a fornomoror MoB FBD Ta IL
3 | SCADA-cuctema Trace Mode. O3HaiioMIeHHS 3 4
pelakTOpoM MOJaHHs JaHUX Ta po3poOka rpadiyHoi 0azu
MIPOEKTY 3a JIOTIOMOTOI0 CTBOPEHHSI MHEMOCXEM
TexHoJorigHoro 06'ekra (HMI). BukoHaHHs 3aBaaHHs 110
po3pob1i ACY ocBiTiaeHHSIM npoekTy "Po3ymHuuit
OyanHOK"
4 | IIporoTunyBaHHs pillleHb MPOMHCIIOBOI aBTOMaTH3allli Ha 4
6a3i uiatgopmu Arduino. IligkimodeHHs: KOHTpoIepa
Arduino no SCADA-cucremi Trace Mode
5 | Texunomorii [utepuety peueii. [lpoToTunyBanHs pilieHb 4

0T Ha 6a3i Arduino. CepenoBuiiie Bi3yaabHOTO pO3POOKH
JavaScript mogatkis Node-RED st 10T. TIpotokosu
HTTP, MQTT i Modbus TCP. CtBopenns Dashboard




6 | Texuomorii InTepuery peueid. [IporoTuryBanHs pileHb 4
MIPOMHUCIIOBOI aBTOMaTH3aIlii Ha 6a31 maThopMu
Raspberry PI. 3'ennanns Raspberry PI ¢ Arduino. OC
Windows 10 IoT Core. 3naitomctBo 3 Microsoft Azure loT

Hub
Pa3zom 24
8. Camocriiina podora
Ne .
/11 Ha3zBa Temu KinpkicTs rognH
1 | Tema 1. CyuyacHi 0coOIUBOCTI Ta IPOOIEMHI 2
aBTOMATH3aIli1 BUPOOHUIITBA
2 | Tema 2. CucremHa interpariis npoektis ACY TII 4
3 | Tema 3. MOXIIUBOCTI 1 XapaKTEPUCTUKU CyJaCHHUX 8
SCADA-cucrem
4 Tema 4. Buxonasui mexanizmi. Kimacudikariist Ta 12
0COOJIMBOCTI yIpaBITiHHS
5 | Tema 5. CyuacHi anmapaTHO-TE€XHi4H1 3aco0u 10
aBTOMAaTH3AIl1
6 | Tema 6. Bukopucranus crangapriB GSM, SMS, GPRS 12
7 | Tema 7. Cygacai OCPY 12
8 | Tema 8. Bapianrtu opranizauii HMI y cygsacanx SCADA- 10
crcTeMax
9 | Tema 9. [lopiBHsuTbHUI aHANI3 BapiaHTIB OpraHizarii 10
3B’s3Ky y cydacHux ACY TII
10 | Tema 10. CtBopeHHs iHQOpMaLIIHUX TOPTAIIIB 10
1 ITPUEMCTB
Pazom 90

9. InauBiAyaIbHI 3aBIaHHSA

Bukonanust po3paxyHkoBoi pobotu Ha temy «Po3pobka mpoexkty ACY TII y
SCADA-cuctemi».

10. MeToau HAaBYAHHSA

[IpoBeneHHs Jekuiid, JTAOOPAaTOPHUX 3aHATh, IHJMBIAYalbHI KOHCYJbTAIll 3
NUTaHb HOBOTO MaTepially, caMoCTiiiHa poOoTa 3/100yBayiB BUIIIOi OCBITH.

11. MeToau KOHTPOJIIO

31ada 1abopaTopHUX poOIT, MOIYJILHUN KOHTPOJIb, ICIUT.
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12. Kpurepii ouiHIOBaHHS Ta po3moAia 6aJiB, AKi OTPUMYIOTh CTYI€HTH

Posmoxin Oaiis,
KpUTEPIi OI[IHIOBAHH)

Kl OTPUMYIOTH 37100yBauiB BHIOi OCBITH (KUIbKICHI

CkiangoBl banm 3a onHe KinbkicTs 3ansaTe | CymapHa KiIbKICTh
HaBYaJIbHOI 3aHATTSA OaiiB
Po6otn
Monayns 1
Pobota Ha nekiisax 0...0.5 10 0...5
Bukonanns i 0..8 3 0..24
3aXUCT
1a00paTOPHUX
poOit
MoaynbHui 0...14 1 0...14
KOHTPOJIb
Moaynsb 2

Pobota Ha nexiisax 0...0.5 8 0...4
Bukonanns 1 0...8 3 0..24
3aXUCT
1a00paTOPHUX
poOIT
Bukxonanns 0...15 1 0...15
PO3paxyHKOBOL
poboTH
MoaynbHui 0...14 1 0...14
KOHTPOJIb
Ycporo 3a cemecTp 0...100

3 METOI aKkTHuBi3allli ayJUTOPHOI Ta CAaMOCTINHOI poOOTH 3100yBayiB BUIIOI
OCBITU PO3pOOJICHO MpE3eHTAllll JICKIIIM, a TakoX HAa0OpU TECTIB IJIA OpraHi3arii

CJICKTPOHHOI'O HaBYaHHA Td MOAYJIBHOI'O KOHTPOJITO.

CemecTpoBuii KOHTPOJIb (ICIIUT) TPOBOJUTHCA Y pa3l BiAMOBH 3700yBaya
BHINOi OCBITH Bijg 0ajliB IOTOYHOI'O TECTYBaHHS ¥ 32 HASBHOCTI JIOMYCKY JIO 1CITUTY.
[lin vac ckiamaHHS CEMECTPOBOTO ICIHUTY CTYACHT Ma€ MOXJIMBICTb OTPUMATH

makcumyMm 100 Gais.

biner ans icnuTy ckiagaeTbes 3 2 TEOPETUYHUX 3alMUTaHb Ta | MpaKTUYHOTO
3aBJlaHHs. 3a TMOBHY MpaBWJIbHY BIJANOBiAb Ha JiBa MEPIIMX 3alMTaHHA 37100yBad
BUILOT OCBITH oTpuMye 1o 30 OaniB. 3a MOBHY NpaBUJIbHY BIAMNOBIAb HA TMPAKTUYHE

3aBnanfsa — 40 OaiB.

HeoOxiguuit 006csT 3HaHb AJ1 OJep KaHHs MO3UTUBHOI OIIHKU:
— NPUHLMIH TOOYI0BU, OCHOBHI MOHATTS 1 PyHKIIT po3noainenux ACY TII;
— apxitekTypy cydacHux SCADA-cucrewm;
— OCHOBHI TTOHATTA Ta ckianosi Industrial 4.0;
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— Mepexi, inTepdeticu, mporokonu Baemonaii B SCADA-cucremax;

— npunuunu nodynosu ACY TII 3a nonomororo Texunonorii SCADA-cuctem.
HeoOximuuii 06csT BMIiHB I OCpKaHHS MTO3UTUBHOI OITIHKH:

—  TPaKTUYHO BHUKOPUCTOBYBAaTHM TEXHOJIOTII MPOMHCIOBOI aBTOMAaTH3allli MpH

ctBopenHi po3noaiteanx ACY TII;

— 3actocoByBaTH iHcTpyMeHTapit SCADA-cuctem npu nodynosi ACY TII;

— pO3pOOIATH YIIPABIISAIOYl AITOPUTMHU Ta Mporpamu it KoHTposiepiB Ta SCADA-

CHUCTEM,

— MPaKTUYHO BUKOPHCTOBYBaTH TexHoJorii Industrial 4.0.

Kpurepii oniHioBaHHs po00TH 3100yBa4viB NPOTATOM CEMeECTPY

3agoBisibHO (60-74). Martu MiHIMYM 3HaHb Ta yMiHb. BinmmpamroBatu Ta
3aXUCTUTU BCl J1abopaTopHi poOoTu. BMmiTH caMOCTiiiHO (opMyntoBaTH OCHOBHI
BUMOTM Ta OOMEXEHHS N0 AOCIIKYBaHUX OO0'€KTIB 1 MpoLEciB. 3HATH NPHUHLIMIH
noOya0BH, OCHOBHI MOHATTS 1 ¢yHkuii posnoautennx ACY TII. 3naru icHyroui
MIJXOM Ta Cy4acH1 TEXHOJIOT1i CTBOPEHHS PO3MOIIJIEHUX aBTOMATH30BAaHUX CHCTEM
yYIpaBJIiHHS TEXHOJOTTYHUMU MPOIIECAMU.

Joope (75-89). Matu jmocTaTHiii piBeHb 3HaHb 3  PO3MOAIICHHX
aBTOMATHU30BAHUX CHUCTEM YIIPaBIIHHA TEXHOJIOTTYHHMHU MPOIECAMH Ta TEXHOJIOTIH
Industrial 4.0. Tloxa3atu BMIiHHS BHMKOHYBAaTH Ta 3axHINATH BCi JabopaTOpHI
poboTH B OOYMOBJICHHMI BHKJIaJlayeM CTPOK, 3 OOIPYHTYBaHHSIM pIllIeHb Ta
3aX0JliB, SIKI 3allpONIOHOBaHI y poOoTax. BHKOHATH Ta 3aXHMCTUTH PO3PAXYHKOBY
poboty. Bmiti neransHO mosicHioBaTH ckianoBi apxitekrypu ACY TII ta SCADA-
CUCTEM, 3aCTOCOBYBATH IHTEp(EHCH Ta MPOTOKOJIU IJs B3a€EMOJII 3 KOMIUIEKCOM
anapaTHO-TEXHIYHMUX 3aco0IB aBTOMAaTH3allli, CTBOPIOBATU CUCTEMHU 3a JOIOMOTOIO
inctpymenTtapito SCADA-cuctem. 3HaTH XapaKTEPUCTUKA OCHOBHHMX KOMITOHEHTIB
PO3MOIIEHNX aBTOMATHU30BAHUX CHUCTEM YIPABIIHHA TEXHOJOTIYHHUMH TMPOIIECAMU
Ta 0COOIMBOCTEH X 1HTErpalii.

Binminno (90-100). IToBHO 3HATH OCHOBHMI Ta JOJATKOBHMH Matepial.
JletanbHO 3HaTH ycl TE€MU AMCUMIUTIHUA. J[OCKOHaiIbHO 3HATH 1H(OpMaNiiiHI
TEXHOJIOT1i TMPOMUCIIOBOI aBTOMaTHU3allli y paMmkax Kypcy. Bwmitu dopmyBaru
3apmaHHs 3 npoektyBanHs ACY TII ta crtBoproBatu ix y SCADA-cucremi.
be3anoMmikoBo BUKOHYBATH Ta 3aXWINATH BCl JIAOOpaTopHi poOOTH, a TaKOX
pO3paxyHKOBY poOOTy B  OOyMOBJIEHHMHM BHKIaJaueM CTPOK 3 JIOKJIAJHUM
OOTpYHTYBaHHSIM PIIlIeHb Ta 3aX0/IiB, SIKI 3aIPOMOHOBAHO Y poOOTax.

IlIkajna ouiHOBaHHA: 0aJbHA | TPaAUIiliHA

O1iHKa 3a HAIlIOHAJLHOIO HIKAJIOK
Cyma Ganis [cnut, nudepenmiiioBanuii 3aik, KypcoBa Sarix
poboTta
90-100 BinMin=aO
75-89 Hobpe 3apaxoBaHO
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60-74 3a10BUILHO
0-59 HeszagosinpHO He 3apaxoBano

13. Metoanune 3a0e3neueHHs

1. ®enoposuuy O.€., IlpoxopoB O.B., T'onoanr K.B.Cucremu o00poOku
iH(opMalrii 1 ynpaBaiHHS po3NOALSICHUMH BUpoOHuUIITBamu / - Hapd. mocionuk (I'pud
MinictepcTBa ocBiTH 1 Hayku YKpainu) XapkiB: Hail. aepokocm. yH-T "Xapk. aBiail.
1H-T", 2006. — 236 c.

2. ®enopouy  O.E., IlpoxopoB A.B., TomoBanr K.B. Cucremsl
IIPOMBIIIJICHHON aBTOMaTH3aIuu Ha ocHoBe TexHooruun SCADA / - Yue6. mocodue
no s1a0. [Ipaktukymy XappkoB: Hail. aspokocM. yH-T "Xapek. aBuail. ue-1", 2007. —
126 c.

3. HaBuanpHO-MeTOan4HE 3a0e3medeHHs AUCHUIIIIHN «Po3moaineHi cucreMu
0o0poOku iHGopMalii Ta ympasiiHHs» [Enektponnuit pecypc]: Pexxum moctymy:
ttp://library.khai.edu/library/fulltexts/doc/_01Osnovikom.pdf

14. Pexomen0BaHa JiiTepaTypa
ba3oBa

1. AuapeeB E. SCADA-cuctemsl: B3 u3nyTpu. 2004 1. - 176¢.

2. ApXUTEKTYpbl, MOJEIM U TEXHOJOTHMH MPOrpaMMHOro obecreueHus
nH(pOpMaIMOHHO-ypaBistonmx cucrem: Monorpadus / Tkauyk H.B., IllexoBmos
B.A., Kyknenko [.B., Cokon B.E. Iloxg pen. M.J. I'oanesckoro. - XapskoB: HTY
«XI1H», 2005. - 546 c.

3. HemenxoB H.II. SCADA-cuctemMbl Kak HHCTPYMEHT MPOEKTUPOBAHUS
ACYTII: Yuebnoe nocobue - M.: U3n-so MI'TY um.H.D.baymana, 2004.- 328c.

JlomomizkHa

1. [IerpoB U.B. IIporpamMmmupyemsie KOHTpoJuiepsl. CTaHAApTHBIE S3BIKU U
pUeMbI puKIIaaHOro npoektupoBanus. - M.: COJIOH-IIpecc — 2004.

2. [IpoekTupoBaHue CUCTEM aBTOMATHU3AIUU TEXHUYECKHUMH IMPOIECCaAMU:
CnpaBounoe mnocobue / A.C. KmioeB, b.B. I'mazoB, A.X. [yOpoBckuii, A.A.
Kimroes; ITox pen. A.C. Knroesa. - 2-¢ u3nanue, nepepadoT, U AOMOJHESHHOE - M.
Dneproaromuzaat, 1990. — 464 c.

3. PomunonoB B.JI., TepexoB B.A., fkoBneB B.b. Texuudeckue cpencrta
ACVYTIL Yu. nocobue nis By30B — M.: Beicr. k., 1989. — 262c.
4, C.N. JlanynoB, A.M. KopueeBa HekoTopble 0COOEHHOCTH pa3BUTHUS

SCADA-cuctem // IIpombinuiennsie ACY u koutposiepsl — 2002, - Nel 1.
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S. [IpoekTupoBaHHE CHCTEM AaBTOMATHU3ALUU TEXHHUYECKUMHU MPOLECCAMU:
CmpaBounoe mocodue / A.C. Kmoes, b.B. I'mazos, A.X. JlyOpoBckuii, A.A.
Kimoes; ITox pen. A.C. Knroesa. - 2-e u3ganue, nepepadoT, U JOTOTHEHHOE - M.
Oueproaromusaar, 1990. — 464 c.

6. [Terpunenko A.B., babGak JI.B. Pa3paboTka cTpyKTypbl MpOrpaMMHOIO
oOecrieueHusi coBpeMeHHbIX MHOTOypoBHeBbIX ACVYIIT. 36. Hayuy. mpous. 3a
Matepuanamu 3-ro MexayHap. Momonexnoro ¢opyma «PanmnosnexkTtpoHuka u
monoaex B XXI Bex», 1999 — g2 — C.160-163

1. Anszumupos JI.B. TRACE MODE ynpasnenune npousBoactsoM. 1997-
Nel2-¢.38-44.

8. ABTOMaTH3aIUsl TPOU3BOJICTBEHHBIX MPOIECCOB B MAIIMHOCTPOCHUMU:
yueOHuk 115 BTy30B/ H.M. Kanycrun, I1.M. Ky3nenos, A.I'. Cxuptnanze, u ap.;
non pen. H.M. Kamyctuna. M. : Beicrn.mk. — 2004. — 223c.

9. bopoqua N.®. ApBroMaTtu3zanus TEXHOJOTMYECKUX MPOLECCOB U
CUCTEMBbI aBTOMATHYECKOI'O YIPABJICHHS : YYEOHHK My TeXHUKyMOB / ..
boponun, C.A. Annpees. - M. : KonocC, 2005. — 352c¢.

10. Bepeskun A.IlL., [TonkoB B.®. Texnuueckune cpeacTBa aBTOMATH3AIUH.
HcnonnurenbHble ycTpoiicTBa: Yuel. moco0. -Yda.: U3n-s8o YHU, 1996. — 95c.

15. Indopmaniiini pecypcu

1. Industry 4.0 Il https://www.it.ua/ru/knowledge-base/technology-
innovation/industry-4

2. Acomiartis  IlinnmpuemctB  IlpommcinoBoi  ABTomaruzarii  Ykpainm //
https://appau.org.ua/

3. SCADA TRACE MODE // http://www.adastra.ru

4. lpomucnoBuii  Iarepuer Peweir //  https://www.it.ua/ru/knowledge-
base/technology-innovation/promyshlennyj-internet-veschej

5. LoRa Alliance // https://lora-alliance.org/
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