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1. Onuc HaBYAJILHOI ANCIHUILTIHA
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KijpKicTh 3MICTOBHX
MOJYJIIB — 2
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CHUCTEMH Ta TEXHOJIOT1I»
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KiIbKICTh THIKHEBUX
TOJUH JJIA J€HHO1
dbopmMu HaBYAHHS:
ayJIMTOPHUX — D
caMoCTiitHOT poOoTH
cTyneHTa — /.5
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TOJIMHY B 3aJI€KHOCTI Bij

PO3KJIaJly 3aHATh.




2. MeTa Ta 3aBJaHHSA HABYAJLHOI JMCIUILIIHYA

Meta BuBYeHHSI — (POPMYBaHHS TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUYOK
010 Cy4YaCHUX MeTOAiB 1 TexHosori Iumycrpii 4.0 I TpOEKTyBaHHS
aBTOMATU30BAHUX CHUCTEM YMPABIIHHS CKIQAHUMHU AUHAMIYHUMH CHUCTEMaMHU Ta
TEXHOJIOTITYHUMH TIpoIlecaMu Ha 0a3l KOHTpPOJepiB, BOYJAOBAaHUX KOMII IOTEPHHUX
cucreM, TexHosorii Inrepuery peueit (10T).

3aBanaHHs — HAOyTTS BMiHb 1 HABUYOK PO3POOJIEHHS MPOrpamMHO-amapaTHUX
cucteM Ha 0a3i KOHTpOJiepiB, BOYJOBaHMX KOMIT IOTEPHUX CHCTEM, TEXHOJIOTIH
[aTepHETY peuel; BHBYCHHS Cy4YaCHHX METOJMIB Ta TEXHOJIOTIM MPOMHUCIOBOI
aBTOMAaTH3alii 3a JOMOMOIrOI0 MPOTPaMOBAHMX 3acO0IB JJisi BUPIMICHHS 33434
pO3pOOKHM CHCTEM ympaBliHHI, 300py, OOpoOku, Tepenadi, 30epeKeHHST 1
BimoOpakeHHs 1H(OpMAIli y CKIaTHUX TUHAMIYHUX CHCTEMaX Ta TEXHOJIOTTYHHX
nporecax.

KommnereHTHOCTI, sIKi HA0yBAKOTHCHA:

- 3arajpHi:

K3 1. 3gaTHIiCTh 10 aOCTPaKTHOTO MHUCJIEHHS, aHAJI3y Ta CUHTE3Y.

K3 2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYyAI[ISX.

K3 3. 3gaTHIiCTh 10 pO3yMiHHS HMpeIMETHOI 007acTi Ta MpodeciiHOl JiSITLHOCTI.

K3 4. 3natHICTh CIUJIKYBaTHUCS 1HO3EMHOIO MOBOIO.

K3 5. 3gaTHICTh BUMTHCS 1 OBOJIOIIBATH CyYaCHUMU 3HAHHSIMHU.

K3 6. 3gaTHicTh A0 nouryKy, 0Opo0JieHHs Ta y3araJlbHeHHs 1H(opMalii 3 pi3HUX
TDKepen.

- cnerianbHi (paxosi):

KC 1. 3patHicTh aHamizyBaTH 00 €KT MPOEKTYBaHHS a00 (DYHKIIIOHYBaHHS Ta
Horo npeaMeTHy 00J1acThb.

KC 3. 3pgatHicTh [0 NpPOEKTYBaHHS, pO3pOOKH, HAJIAroJKEHHA Ta
BJIOCKOHAJICHHSI ~ CUCTEMHOTO, KOMYHIKAI[IHHOTO Ta  MPOrpaMHO-amapaTHOTO
3a0e3nedeHHs 1HQOpMaIIMHUX cHCTeM Ta TexHosorid, [utepHery peuerr (IoT),
KOMIT'FOTEPHO-IHTETPOBAaHUX CHUCTEM Ta CHUCTEMHOI MEpPEXKHOi  CTPYKTYpH,
YIpaBITiHASI HUMHU.

KC 12. 3paTHicTh ynpaBistd Ta KOPHCTYBATHCS Cy4aCHUMU 1Hq)opMau1HHo-
KOMYHIKAI[IHHUMU CHCTEMaMH Ta TEXHOJOTiAMH (y TOMY YHCII TaKUMH, IO
0a3yr0ThCsl Ha BUKOpUCTaHHI [HTEepHeT).

KC 14. 3parnicte (QopmMyBaTH HOBI KOHKYPEHTOCHPOMOXHI 11€i ¥
peani3oByBaTH iX y IpOeKTax (cTapramax).

OuikyBaHi pe3yJIbTATH HABYAHHS

I[IP 2. 3actocoByBatM 3HaHHS (QyHIAMEHTAIBHUX 1 MOPUPOTHUUHUX
HAyK,CUCTEMHOT'O aHaI3y Ta TEXHOJIOT1H MOJIETIOBaHHS, CTAHIAPTHUX AJITOPUTMIB Ta
JVMCKPETHOTO aHai3dy NpH pO3B’sI3aHHI 3ajad MNPOCKTYBAaHHS 1 BUKOPHUCTAHHS
1H(pOpMaIITHUX CUCTEM Ta TEXHOJIOTIH.

I[P 3. BukopuctoByBatn 06a30Bi 3HaHHS I1HQOPMATUKH ¥ CydaCHUX
iHQoOpMaIIHHUX CHUCTEM Ta TEXHOJIOTIM,HABUYKU MPOrpaMyBaHHS, TEXHOIOTIT
oesrmeyHoi  pobOTH B KOMMI'IOTEPHUX  MEPEXKax,METOJAM CTBOPECHHS  0a3
JAaHUXTalHTEPHET-

PECYPCIB,TEXHOJIOT1IPO3POOICHHSIAITOPUTMIBIKOMIT FOTEPHUXIIPOTPAM MOBaMH
BHCOKOTO PiBHS 13 3aCTOCYBaHHSIM 00’ €KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS IS



pO3B’sI3aHHS 337au MPOEKTYBaHHS 1 BUKOPUCTaHHA 1H(OPMALIMHUX CHUCTEM Ta
TEXHOJIOT1H.

ITP 6. JleMOHCTpyBaTH 3HAHHS CY4aCHOTO PIBHS TEXHOJOTIH 1H(QOpMaIITHUX
CUCTEM, TMPAKTUYHI HABUYKM MPOrPaAMyBaHHS Ta BUKOPUCTAHHS NPUKIAJAHHUX 1
CHeIiaTi30BaHUX KOMIT IOTEPHUX CHUCTEM Ta CEPEIOBHII 3 METOIO iX 3alpOBaKEHHS
y ipodeciifHiit AISTbHOCTI.

ITP 13. BuxopucTOBYBaTH IHTEJIEKTYallbHI pPO3MOALUICHI 1HGOpPMAIlIiHI
CUCTEMH JUISl MPUUHATTS PIlICHb MIOA0 YHPABIIHHS PO3MOAUICHUM 1HHOBAIIMHUM
BUPOOHUIITBOM (a€pOKOCMIUHA Taly3b, aBTOMOO1JIbHA MPOMHCIIOBICTh, BUPOOHHUIITBO
BIMCHKOBOI TEXHIKH TOIIO).

IIpepexkBizuru:
OK4. Beryn 1o cnieriaabHOCTI.
OK?7. CtBopeHHS Bi3yaJIbHUX 1HTEep(EnCiB.
OK13. Be6-texnosorii B po3noAiieHnx iHQOpMaIiitHIX CUCTEMaX.
OK26. ba3zu nanux Ta 3HaHb B IHQOPMALIHHUX CUCTEMAX.
OK27. YnpaBiiHHS CTBOPEHHSIM MTPOTPaMHUX MPOIYKTIB.
OK30. CTBOpeHHSI CHCTEM IITYYHOT'O IHTEJIEKTY Ta MAllIMHHE HaBYaHHSI.

KopekBizuTn:
OK37. Ksanidikariiina podoTa OakaiaBpa.

3. 3MicT HABYAJBLHOI AUCHHUILTIHA

Monayas 1.

3microBuit MoayJb 1. IlpomuciioBa aBromaTusauis Ta BOyJ10BaHi CHCTEMH.

Tema 1. Beryn 10 HaByaabHoI aAucuuiuting «IIlpomuciosa aBromarusanis,
BOyJ10BaHi cucTeMH peajbHOro 4yacy Ta IHTepHery-peueit». Ponb 1 3HaueHHs
mpoMHCIIOBOT aBTomaru3ailii Ta IutepHery peueir. [ludpoBa Tpanchopmariis.
Konnernmist [nmyctpii 4.0. Hanpsmku Industry 4.0: nmpoMucioBuii iHTepHET, XMapHi
TEXHOJIOT1i, aHam3 BEJIMKUX JaHuX, IMdpoBe MOJEIIOBAaHHS, aIUTHUBHE
BUPOOHMIITBO, IOMOBHEHA 1 BIpTyaJbHa PEaIbHICTh, po00TH, KiOepOe3neka. CydacHi
TEHJICHIII1 POMHUCIIOBOT aBTOMAaTH3aIlii Ta BOyJJ0BaHUX cHCTeM. MicIie JUCIIUILUIIHK B
HaBYaAJIbHOMY II1aHi. CITUCOK pEKOMEHI0BAHO1 JITepaTypH.

Tema 2. OCHOBHI NOHATTA AaBTOMATHU3AaWil YNPABJIIHHA CKJIAJHUMH
AUHAMIYHMMH CHCTEMAMHU Ta TEXHOJIOTIYHUMHU MPoLecaMH

OCHOBHI MOHATTS MPOMUCIOBOI aBToMaru3aiii. OO'€eKTH aBTOMAaTHU3Aallii.
JuckpetHi Ta Oe3nepepBHI mpouecu. 3agayi ympaiiHHA. [IpoexkT mpomucioBoi
apromatu3auii. CydacHi TeHJAEHII B MNPOMUCIOBIM aBTomaru3auii. CucremHa
iaTerpamist mpoekTiB ACY TII. AHami3 TEXHOJOTIYHOTO TMpoIecy sK 00'€KkTa
ynpasmiaasa. OcHoBu mooynoBu posnoauienoi ACY TII. OcHoBHI MOHATTA 1 QyHKIIIT
posmnoxaiiaenoi ACY TII. Piai ACY. OcuoBHi BuMoru 10 ACY TII.



Tema 3. OO6sagHaHHs Ta nporpamMHe 3a0e3Ne4YeHHS] CY4YaCHHUX CHCTEM
npoMuciaoBoi aBromatu3aunii. KopoTkuil orisa amapaTHO-TEXHIYHUX 3aco0iB
npoMucioBoi aBtoMaruzaumii. Ckiaj 1 3arajgpHa Xapakrepuctuka. KopoTkuid ormisa
MIPOTrpaMHMX 3aC001B IPOMHUCIOBOT aBTOMATH3AllIi.

Tema 4. AmnaparHo-TexHiYHi 3aco0M aBTOMATH3AWil YNPABJIHHA
nojL0Boro piBHsA. I[lonboBuil piBeHb. 3araibHa KiIacudikaiisi Ta OCHOBHI
XapaKTepUCTUKH  JaTyuKiB. JlaTumku monokeHHs. JlaTuymku — mepemimieHHs.
CunomomeHTHI AaTuuku. Jlatumku temmepaTypu 1 piBHS. JlokamiifHi AgaTuyukd 1
CUCTEMHU TEXHIYHOTO 30py. IHTenmekTyanbHi naTuuku. BukoHaBui MexaHi3mi.
Knacudikaris Ta 0coOIUBOCTI yIpaBIIiHHS.

Tema 5. IIporpamyBajibHi TexHiuHi 3aco0m ympasiainHs. Kiacu
KOHTpoJiepHuX 3aco0iB. [IporpamysBanehi joriuni koHTposiepu PLC. Crpykrypa
TUIOBOTO KOHTPOJIEPY 1 MpUHLUN poOOTH. Pe3epBoBaHI CTPYKTypU KOHTPOJIEPIB.
MikpokoHTpoJiepu Ta Mikpokomit 1otepu. [Ipomuciosi komm'totepu. Knacudikaris
Ta 0COONMBOCTI. 3arajbHa XapakTepUCTHKa muH. ApxiTtekrypa PC-koHTposepa.
OpnoruiaTHi MikpokoMIl totepu. CydacHi anapaTHO-TEXHIYHI 3aCO0M aBTOMaTH3aIlii.

Tema 6. IIporpamyBanmns PLC. [III/I-peryaioBanns. 3aranbpHa
xapaktepuctuka ctanaapty [EC 61131-3 3 mporpamyBaHHsi KOHTpoJiepiB. Oriisi MOB
nporpamyBanas: ST, IL, FBD, LD, SFC. Ilpuknagm ma moBi FBD Ta LD.
Cepenosuia nporpamyBanHts [1IJIK. CucteMu aBTOMaTUYHOTO peryitoBaHHs. TUIIOBI
JAHKU CHUCTEM peryiitoBaHHA. Tumu perynsTopiB. JIBOMO3UIINAHUN pEryJaToOp
(ON/OFF). Tpunosuuiiiauii perynstop. Tumosi perynstopu: II, I, TIH, ITIJ.
[Iponopmiiina cknagosa IIIJ[-perynstopa. Inurerpansna cknanosa I1I/[-perynsaropa.
Hudepenuiiina ckimagoBa II/I-perynsaropa. Bmactuocti cucremu 3 IIIJI-
perymnstopoM. BuOip 3akoHy peryiroBaHHs Ta THITY peryistopa. Pekomennairii momo
HaJalITyBaHHS TapameTpiB peryitoBanHs. Heuwitka jorika B [IIJ[-perynsitopax.
[Tpunmunu noOynoBu HewiTkoro [ll-perynstopa. Heiiponni wmepexi B IIIJ-
perynsaTopax.

Tema 7. IlpomucaoBi Mepexi Ta TexHoJorii 3B'a3ky. CydacHi IpOMHUCIIOBI
Mepexki 1 NPOTOKOJM. 3arajibHa XapakTepucTuka. Kiacu NpoMHCIOBHX MeEpex.
3acTOCOBYBaHI MEpEXKHI TOMNOJIOTi, (i3uuHl 1HTepdeiicu 1 cepenoBUIla Mepeaadl
JaHUX. 3arajabHa XapakTepUCTHKA METOAIB noctyny Ao muHu. [Ipotokon MODBUS.
[una CAN. Texnosorii 06e€3apOTOBOrO 3B'SI3Ky B IMPOMUCIOBI aBTOMaTH3allli.
Pamio3B's30k. Bukopucranns crangaptieB GSM/GPRS/3G/4g/LTE. By3pkocMyroBuii
curdai. llIupokocmyrosuii curnan. Merozg yactotaux crpuokiB FHSS. po3mmpenns
CrieKTpa MeToaoM mpsmMoi nociigoBHocTi DSSS. Knacudikarist 6e3A4poTOBUX MEPEXK.
Knacudixkarii 6e3apoToBux TexHosorin. Ctangaptu 6e31poToBUX Mepex. EBomrortis
TEXHOJIOT1 CTUTbHHKOBOTO 3B'si3ky. FDMA, TDMA, CDMA. Texuonorii 4G.
EBomronist mepexx 10 5G. LoRaWAN (Long Range Wide Area Networks). OcHoBHI
ocobmBocTi eHeproedexTrBHOi Mepexi LPWAN.



Moayasb 2.

3microBuii moayiab 2. Texdousorii IHTepHery peueilt Ta mnoOyaosa
«PO3YMHHUX» IIPOCTOPIB.

Tema 8. Texnoaorii InTepHery peueii. Icropis BunukHeHHs 10T Ta cydcHuii
cradn. lo Take |0T? Ilpunnunm opranizamii Ta (QyHKIIOHYBaHHS PO3MOIIICHOT
apxitexktypu I[uTepuery peueit. Chepu 3actocyBannsa l0T. Exocucrema IHTepuety
peueit. Apxitektypa l|0T. Ilepemaya nmanux Ta mpoTokosu [HTEepHETY peuer.
Mapmipyruzaiiis. TymaHH1 1 TpaHUYHI OOYKMCIICHHS, aHAJIITHKA 1 MaIlIMHHE HaBYaHHS.
besneka B 10T. The Industrial Internet of Things (IloT). CpaBuenue 11oT, IoT Ta
M2M. IoT 3 Touku 30py mnianpuemctBa. IlepeBarm IloT. CtBopennss l0T
3actocyBaHb. Node.js Ta OCHOBM CTBOPEHHS TMIpOrpaM peajbHOro  yacy.
[IporpamyBaHHs cy4YacHHUX BOyJOBaHUX CHCTEM Ha 0a3l MIKpPOKOMIIIOTEPIB.
Iarerpamist OaratopiBueBux cucreM apromatu3aiiii: OPC UA, Web socket, Web API,
REST Tomo.

Tema 9. Cucremu ynpapiaiHHsA OyAIBJASIMM Ta CHCTEMH PO3YMHOIO
Oyaunky. «Po3ymHui» npoctip, muppoBi ABIMHUKH. «Po3ymHI1» OyIAWMHKH: CTaH,
TeHaeHIil Ta nepcrekTrBu. O0'ektr 3acrocyBanHs. Building Management Systems.
Smart Home -> Smart Building -> Smart Cities. AI&ML ta 10T mis Smart building.
KoHuenrtyanbHa MoOJIEeIb 1HTENCKTYyaJIbHOI MIAaTGOPMH  YIPaBIiHHSA OY/IBIISMH.
Cyuacuuit cran ta Tpenau. Ludposiit aBiiinuk OyniBmi. Smart Home. Cermenrtu
PUHKY aBTOMaTHu3allii. ABToMaru3ailisa OyniBesnb. ABToMatuzalls B gomi. MaiOyTHe
BMS.

Tema 10. Cyuacni xmapui miargopmMu Ta cepBicM IJIf BHPIlICHHS
3aBaaHb npomMuciaoBoi aBromatu3amii. Cloud computing. Xmapsi mardopmu loT:
AWS 10T, Google Cloud IoT, MS Azure loT Hub, IBM Watson loT Platform.
Xwmaphi iargopmu Al: Google Cloud Al, Azure Al, IBM Watson. XmapHi cepBicu
B Node-RED. O6po6ka ganux [HTepHeTy pedeid 3 10IOMOror XMapHUX CEPBICIB.

Tema 11. InTenexkryajbHa o00poOKa AaHMX MOHITOPHHIrY. MammnHHe
HaBYaHHsI. MeToIM MAaIlMHHOTO HaBYaHHSA. 3aCTOCYBaHHS MAaIIMHHOTO HaBYaHHS.
PisHomaHITTS  apXiTekTyp HeWpomepexxk. ABTOHOMHI  poOotu. [IpoGremu
KOMIT'FOTEpHOTO 30py. Po3mizHaBanHs 00mmnyuys Ta 00’ €KTIB.

Tema 12. 3akia04Ha JeKuis.
[lepcniekTuBM PO3BUTKY TEXHOJIOTIN MPOMUCIIOBOI aBTOMAaTH3allii, BOYIOBaHUX

cucteM Ta [HTepHeTy peden.

MoayJbHHH KOHTPOJIb



4. CTpyKTypa HaBYAJbHOI JUCHUILTIHA

KinbkicTh roguH
Ha3Bu 3MiCTOBUX MOJIYIIB 1 TEM YChOTO y TOMY YHCII
| n | mgab | c.p.
1 2 3 4 5 6
MoayJas 1
3micToBuii Moayab 1. IllpomuciioBa aBTomaTu3anisa Ta BOy10BaHi CHCTEMH
1. Betyn no maB4anbHOi quctiuriing «IIpomuciona 6 4 - - 2
aBToMarwu3ailisi, BOy/J0BaHi CUCTEMH PEATBHOTO Yacy
Ta [HTepHeTYy-peyeit»
2. OCHOBHI MOHATTS aBTOMATH3aLlii yIIpaBIiHHSA 6 2 - - 4
CKJIQJIHUMH JJUHAMIYHIMHU CHUCTEMaMH Ta
TEXHOJIOTTYHUMH MTPOIIECAMHU.
3. O6agHaHHs Ta MporpaMHe 3a0e3MeYeHHS 12 4 - - 8
Cy4aCHHUX CHCTEM IPOMHUCIIOBOI aBTOMATH3AaIlii.
4. AnapaTHO-TeXHIYHI 3aCO0M aBTOMaTH3aIlii 14 2 4 8
yIPaBJIiHHS TOJIHOBOTO PIBHSL.
5. [IporpamyBanbHi TEXHIUHI 3aCO0M YIPaBIiHHS. 18 4 4 10
6. [IporpamyBanns PLC. ITI/[-perynroBaHHsI. 12 2 2 8
7. IlpoMuCIIOBI MEpEXi Ta TEXHOJIOTII 3B'A3KY. 16 4 2 10
Moay/aibHHH KOHTPOJIb 1 1 - - -
Pa3zowm 3a 3micToBHUM MOJysem | 85 23 12 50
Ycporo roauH 85 23 - 12 50
Moayas 2
3micToBuit Mmoay.nb 2. Texnousorii [HTepHeTy pedeil Ta mo0ya0Ba «pO3yMHUX»
MPOCTOPIB
8. Texnomnorii [aTepreTy peueil. 28 2 - 6 20
9. CucreMu ynpaBiiHHs OYAIBJISIMU Ta CUCTEMHU 14 2 i 2 10
PO3YMHOT0 OYAMHKY.
10. quaCHi XMapHi maatopMu Ta cepBicu A 16 4 i 2 10
BUPIIIEHHA 3aBJaHb TPOMHUCIOBOT aBTOMATH3aIll].
11. InTenekryanpHa 06poOKa JaHUX MOHITOPUHTY 4 2 2
12. 3axiroyHa JIEKIs. 2 2 - - -
MoayabHUH KOHTPOJIb 1 1 - - -
Pasom 3a 3MicTOBHUM MoJTysieM 2 65 13 12 40
Ycboro roguH 65 13 - 12 | 40
Ycboro 3 pucnumniam | 150 36 - 24 90
5. Temu ceMiHAPCHLKHUX 3aHATH
No .
311 Hassa Temn KinbkicTb rogun
1 He nepenbayeno HaBYaIbHUM ILIAHOM
Pazom




6. TeMu npakTHYHHUX 3aHATH

No

o/ Ha3zBa temu KinpkicTs roguu
1 He Hepez[6aqu0 HaBYaJIbHUM IIJIaHOM
Pazom
7. Temn 1200paATOPHUX 3aAHATH
Ne Kinbkicth
Hasga temun
3/ TOIUH
1 | 3naifomcTBO 3 Mikpokomil toTepoM Raspberry Pi. OcnoBu poGotu 2
3 Node-RED na Raspberry Pi mst 10T
2 | CTBOpeHHS Ta HAJIATO/DKEHHS MTPOTpaMm Ui MiKpPOKOMIT I0Tepa 2
Raspberry Pi y Node-RED. Ynpasninas uudpoBum
BBeJICHHSIM/BHBeIeHHIM yepe3 GPIO
3 Node-RED Ta iioro inrerpariiiai moskiauBocti. [Iporokonu I0T, 2
MQTT, Modbus TCP. Bukopucrauus Web API ta Web-cokeris
4 | IligkarodeHHs AaTYMKIB 10 MikpokoMmiTtoTepy Raspberry Pi ta 2
ctBopenHs l0T-3acrocyBanb. Yactuna 1. MeTeocraniis
5 | IligksaroueHHs AaTYMKIB 10 MikpokoMiT'toTepy Raspberry Pi ta 2
ctBopeHHs l0T-3actocyBans. Uactuna 2. [Tigkmouernas ALIIL.
I'ipockomn Ta akcenepomMeTp
6 | [IporpamyBaHHS POMHUCIOBUX KOHTPOJIEPIB 3a JIOTIOMOTOK0 MOB 2
crangapty IEC-61131. Bukopucrannus moB crannapry IEC-61131
mis nporpamyBanHsi PLC — FBD, SFC, LD.
7 | Bukopucranusa MoB crangapty IEC-61131 nns nporpamyBaHHs 2
PLC B pexxumi I11/]-perynsaropa. Jocmikenns 11 /[-perynstopa
8 | Po3poomennss SCADA-like inTepdeticy y Node-RED 3a 2
nonomorow SVG
9 | IoT ta AI&ML Ha poGOTOTEXHIYUHOMY MaKeTi: pO3yMHUI OyIMHOK 2
10 | IoT Ta AI&ML Ha poOOTOTEXHIYHOMY MaKeTi: pOOOT-TIaByK 2
11 | IoT Ta AI&ML Ha poboTOTEXHIYHOMY MaKeTi: MOOITbHUMA 2
KOJIICHUN poOOT
12 | IoT Ta AI&ML Ha po6OTOTEXHIYHOMY MaKeTi: poOoT- 2
MaHIMyJIATOP 3 CHCTEMOIO TEXHIYHOTO 30Dy
Pazom 24




8. Camocriiina podora

3‘1&; HaszBa temu KinpkicTs roguu

1 | Tema 1. CyuacHi 0coOIUBOCTI Ta IPOOIEMHU 2
aBTOMaTH3aIlii BUPOOHHIITBA

2 | Tema 2. Cucremna interpauis npoextis ACY TII 4

3 | Tema 3. Indudtry 4.0 vs Indudtry 5.0 8

4 | Tema 4. Buxonaui mexani3mi. Knacudixarist ta 8
0COOJIMBOCTI YIIpaBJIiHHS

5 | Tema 5. CyuacHi amapaTHO-TE€XHiuHi 3aco0u 10
aBTOMAaTH3aIlii

6 | Tema 6. CyyacHi TexHomOrii 6€3APOTOBOTO 3B’ A3KY 10

7 | Tema 7. Cyuacni OCPY 10

8 | Tema 8. Xmapni murargopmu 10T 20

9 | Tema 9. Xmapni mutarpopmu Al 10

10 | Tema 10. MES ta ERP-cuctemn 8
Pazom 90

9. InauBiaya bHi 3aBAaHHS

BukonanHsi po3paxyHKoBOi poOoTn Ha TeMmy «Po3poOka mporpamHo-
TEXHIYHOTO KOMIUIEKCY aBTOMaTH3alii». MeTorw poOOTH € BHUKOHAHHS PO3pPOOKHU
anapaTHO-TE€XHIYHOI (HaO0lp MJAaTYMKIB 1 BHKOHAaBYMX MPUCTPOIB, KOHTPOJEPHI
3acobu) 1/abo0 mporpamMHOi 4YacTHMHM (XMapHI CepBICM 1 JOAATKH) CHUCTEMH
MIPOMMCIIOBOT aBToMaTu3aiii abo I[HTepHery peueil. OcOOMMBOCTSIMU BHUKOHAHHS
poOOTH € HACTYIIHE:

B SIKOCTI KOHTPOJIEPHOTO OO0JIaIHAHHA MOKHa BUKOpHCTOBYBaTtu Arduino,
Raspberry Pi, Beagle Bone Black i i1.) abo rotoBi miatdGopmu MakeTiB, 1110
HAJIAI0THCS BUKJIAJaueM;

mporpamMHa 4acTHHA mepeadavac MmporpaMyBaHHs KOHTPOJIEPHUX 3aC00iB,
XMapHUX CEpBICIB 1 JOJATKIB Juisi 300py, 30epiraHHs Ta aHATITHYHOT
00pOOKH JTaHUX;

MOXkHa BuUKopuctoByBaTu pizHi loT mmardopmu: Node-RED, IBM
Bluemix, ThingSpeak, ThingWorx, Google Cloud loT, Microsoft Azure
0T Ta in.;

nporpaMHa 4YacTMHAa TOBHMHHA TiepeadadyaTd OOMIH JaHUMU 3 1HIIUMU
cucteMaMu abo By3JamH, BaplaHTH: yepe3 IOCHIIOBHUI 1HTepdeiic Bif
KOHTpoJiepa 3a mporokojioM Modbus; mnepemaua paHux B XMapy
BukopucroBytoun nporokonmn HTTP, MQTT a6o Modbus TCP tomuro.
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10. MeToan HABYaHHA

[IpoBenenHs JekIiid, Npe3eHTallid, J1a0opaTOPHUX 3aHSTh, IHAUBITYaIbHI
KOHCYJIbTallll 3 TMHUTaHb HOBOTO MaTepiandy, caMoCTiiiHa poOoTa 37100yBayiB BHIIO1

OCBITH.

11. MeToan KOHTPOJIIO

3maua mabopatopHUX poOiT, MOAYILHUN KOHTPOJE, PP, icruT.

12. KpuTepii ouiHIOBaHHS Ta po3moAii 6aJiB, IKi OTPUMYIOTh CTYI€HTH

Posmogin Oaiis,
KpUTEP1i OLIIHIOBAHHS)

Kl OTPUMYIOTH 3/100yBayiB BHUIIOi OCBITH (KUIBKICHI

CkiagoBl banu 3a onHe KinpkicTe 3ansaTh | CymMapHa KiUTbKICTh
HaBYaJILHOI 3aHATTS OaiiB
PobGoTu
3MICTOBHUI MOAYJb 1
Bukonanns i 0..5 6 0...30
3aXUCT
1a00paTOPHUX
poOIT
Monynbauit 0...14 1 0...14
KOHTPOJIb
3MICTOBHUYN MOIYIH 2

Bukonanns i 0...5 6 0...30
3aXUCT
1a00paTOPHUX
poOIT
Bukonanns 0...12 1 0...12
PO3paxyHKOBOI
poboTu
MoaynbHuUM 0...14 1 0...14
KOHTPOJIb
Ycboro 3a cemecTp 0...100

3 METOI aKTHuBi3allli ayJUTOPHOI Ta CaMOCTINHOI poOOTH 3100yBayiB BUIIOI
OCBITU PO3pOOJICHO MpE3eHTaIlll JICKIIIM, a TakoX HAaOOpHU TECTIB JJIA OpraHi3arii
€JIEKTPOHHOTO HAaBYaHHS Ta MOAYJIBHOTO KOHTPOJIIO.

CemecTpoBuil KOHTPOJIb (ICIIUT) MPOBOJAUTHCA Y pa3l BIAMOBH 3700yBaya
BUINOi OCBITH BiJl OajliB MOTOYHOI'O TECTYBaHHS ¥ 3a HASIBHOCTI JIOMYCKY JIO 1CIIUTY.
[Tin yac ckjamaHHsS CEMECTPOBOTO ICIUTY CTYACHT Ma€ MOXJIMBICTH OTPUMATH

makcumyM 100 GaiB.
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biner nns icnuTy CKIagaeThes 3 2 TEOPETUYHUX 3alMUTAHb Ta | MPAKTHYHOTO
3aBJaHHS. 3a TOBHY MpaBWJIbHY BIAMOBINp HAa JBa TEPIIMX 3aMUTaHHS 37100yBad
BUINOI OCBITH oTpumye 1o 30 6aiiB. 3a MOBHY MPaBUJILHY BIJNOBIAL HA MPAKTUIHE
3aBnanfasa — 40 OaiB.

HeoOxiguuii 00csT 3HaHb I OJep>KaHHs MO3UTUBHOI OIIHKU:
— TPUHIIUIN MOOYA0BH, OCHOBHI MOHATTS 1 GyHKIIIT po3noauieHux ACY;
— TexHoJorii [HTepHeTy peuei;
— OCHOBHI HOHATTSA Ta ckiaaoBi Industry 4.0;
— Mepexi, iHTepdeiicu, NPOTOKOJM B3aEMOAII B CHCTEMaxX MPOMUCIOBOI
aBTOMAaTH3alll]
— MPUHIMIN MOOYJOBH CUCTEM PEaJbHOTO Yacy 3a JTIOMOMOTOI0 MIKPOKOMIT IOTEPIB
ta Node-RED.

HeoOximuuii 06csT BMIiHB I OJCpKAaHHS MTO3UTUBHOI OI[IHKH:
—  TPaKTUYHO BHUKOPUCTOBYBATH TEXHOJOTI] MPOMHCIOBOI aBTOMAaTH3alli MpH
cTBOpeHHI po3noaiieHux ACY;
— 3aCTOCOBYBATH IHCTPYMEHTapiii XMapHUX IJIaTdopM Ta CEpBICIB IpH MOOYIOBI
ACY,
— PO3pOOJIATH YIPABIISIIOY1 AITOPUTMH Ta IPOTPaMU JJisi KOHTPOJIEPIB;
— MPaKTHYHO BUKOpUCTOBYBaTH TexHouorii Industry 4.0, y tomy uumcoi 10T.

Kpurepii oninroBanHs po6oTu 3100yBa4iB MPOTATOM CeMeCTpPy

3agoBisibHO (60-74). Martu MiHIMYM 3HaHb Ta yMiHb. BimmpamoBatu Ta
3aXMCTUTU BCl J1a0OpaTtopHi podoTH. BMiTH camMocCTiiiHO (OopMyJtOBaTH OCHOBHI
BUMOTM Ta OOMEXEHHS N0 AOCIIKYBaHUX OO0'€KTIB 1 MpoleciB. 3HATH NPHUHLIUIH
noOyA0BH, OCHOBHI MOHATTA 1 PyHKUIT po3nofineHnx ACY. 3HaTu ICHYIOU1 MiAX0AH
Ta Cyd4acHI TEXHOJOTrii CTBOPEHHS PO3MOJIIEHUX aBTOMATHU30BaHUX CHUCTEM
YIPABIIHHS TEXHOJIOTTYHUMH TPOIECaMHU.

Joope (75-89). Matu jgocTaTHiii piBeHb 3HaHb 3  PO3MOIIICHHX
aBTOMATU30BaHUX CHUCTEM YIIPABIiHHS TEXHOJOTIYHUMHU TPOIECAMU Ta TEXHOJOTIN
Industry 4.0. TIloka3aT BMiHHS BHMKOHYBAaTH Ta 3aXHIIATH BCi J1abopaTOpHi
poOoTH B OOYMOBJICHMI BHUKIAJa4eM CTpPOK, 3 OOIPYHTYBaHHSAM DIllIeHb Ta
3aX0JiB, Kl 3alpONOHOBaHI y poOoTax. BuKOHATH Ta 3aXUCTUTH PO3PAXYHKOBY
poboty. Bwmitu JIETAbHO TIOSICHIOBATH CKJafoBi apxitektypu ACY TII,
3aCTOCOBYBaTH iHTepdelcH Ta MPOTOKOIU JJIS B3a€MOJIl 3 KOMILJIEKCOM arapaTHoO-
TEXHIYHUX 3aco0iB aBTOMAaTH3allli, CTBOPIOBATH CHUCTEMH 3a JIOIIOMOTOIO
inctpymenrapito Node-RED. 3Hatu XapakTepHCTHKM OCHOBHHMX KOMIIOHEHTIB
PO3MOIIICHNX aBTOMATH30BAHMX CHUCTEM YIIPABIIHHS TEXHOJIOTIYHUMH TPOIECaAMH
Ta 0COOIMBOCTEH X 1HTErpalii.

Bigminno (90-100). IToBHO 3HATH OCHOBHMI Ta JOJATKOBHMM Matepial.
JletanpbHO ~ 3HaTH  yci TEeMH AWCHUIUIIHM, 3HATH 1H(OpMAIHI TEXHOJOTIi
IPOMUCIIOBOT aBTOMaTu3alii y pamkax Kypcy. Bwmitu QopmyBatu 3aBmaHHsa 3
npoektyBaHHss ACY TII ta cTBoproBaTH iX y XMapHHX IHCTpyMeHTaxX. be3anomMuikoBo
BUKOHYBAaTH Ta 3axWIIaTH Bci JabopaTopHi poOOTH, a TaKOX PO3PAXYHKOBY
poOOTYy B 00OYMOBIIEHHUI BHKJIaJadyeM CTPOK 3 JIOKJIATHUM OOTPYHTYBAHHSM PIIICHb
Ta 3aXO0JIiB, SIKI 3aIPOMOHOBAHO Y pOOOTax.
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IIIkana oniHwBaHHA: 0aJbHA i TPaaULiiHA

O1iHKa 3a HAIlOHAJIFHOO IIIKAJIO0
Cyma banis IcnuT, nudepeniiiioBanuii 3a1ik, KypcoBa Sautix
pobora
90-100 Bigminao
75-89 Hobpe 3apaxoBaHO
60-74 3a10BUILHO
0-59 HeszanosinpHO He 3apaxoBano

13. MeToauune 3a0e3ne4eHHA

1. HaBuanpHO-MeTOAMYHE  3a0e3medeHHss  gucuuiuiiHk  «lHdopmarriiini
TEXHOJIOT1i [HTepHEeTY-peueii».
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