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1. 3aranabHa iHpopMmanis mpo BUKJIaAa4ya

[1Ib: ITpoxopos Onekcanap BanepiiioBuu

[Tocama: mpodecop kadeapu KOMITIOTEPHUX HAyK Ta
1H(}OpMAIIHHUX TEXHOJIOT1H

HaykoBuii CTymiHb: JOKTOpP TEXH. HAYK

Buene 3Banns: nmpodecop

[lepemik AUCTIMILTIH, K1 BUKIIAIAE:

«CTBOpEHHSI CUCTEM IITYYHOTO 1HTEJIEKTY Ta MalllMHHE
HaBYAHHS»;

- «[IpomuciioBa aBTOMaTH3alisg, BOYJIOBaHI CHUCTEMHU
peabHOro yacy ta [arepHery-peuein»;

- «[HTETpOBaH1 ABTOMATHU30BAHI CUCTEMH YIIPABIIHHS»;
- «MamuHHe HaBYaHHS Ha MOB1 Pythony.

HampsiMu HaykoBUX JOCHIIKEHB: IITYYHHH IHTENEKT,
MalTuHHE HaBYaHHS, KOMIT I0OTepHUHN 3ip,
MYJIbTHAr€HTHI CUCTEMH, TMPOMUCIIOBA aBTOMATH3aIlis,
pobortotexHika, [HTEepHET peuel, MMPpPOBI ABIWHUKH,
IMiTaIliiHe  MOJCNIIOBAaHHS,  XMapHI  TEXHOJIOTII,
texHoJorii AR/VR

Konraktra inpopmarris: o.prokhorov(@khai.edu

2. Onuc HaBYAJBbHOI JUCIHILIIHA

dopmu 3100yTTS OCBITH — JcHHA, JUCTAHIIIHA.

Cemectp — 8 cemecTp.

Moga BUK/IaIaHHA — YKpaATHCHKA.

Tun THCHMIIIHE — 000B’I3KOBA.

O6csar qucuumiainm — 5 kpeautie €KTC/ 150 rogun (60 ronuH ayauTOpHHX, 3
SIKUX: JIEKIi1 — 36, mpakTuuHi — 24, camocTiitHa poOoTa 3100yBaya ocBiTH - 90).
Buau HaByajabHOI IVILHOCTI — JIEKIlli, MpPaKTU4YHI 3aHSATTSA, CaMOCTIMHA
pobora.

Buau KOHTpOJIIO

MOTOYHUM, 3aXUCTH MPAKTUYHUX pOOIT, 3aXUCT

pPO3paxyHKOBOi POOOTH, MOAYJIBHHUN Ta MiJACYMKOBHH (CEeMECTpOBHUI) KOHTPOJb
(ictur).

IIpepexBizuTn:

OK4. Becryn 1o criemiaibHOCTI.
OK7. CtBopeHHS Bi3yallbHUX 1HTEPGEHCIB.

OKO. Ino3zemna MmoBa.

OK14. Ykpaiacpka MoBa 3a mpodeCiiHUM CIIPSIMYBaHHSM.

OK27. ba3u nanux Ta 3HaHb B iIHPOPMAIIHHUX CUCTEMAX.

OK28. YnpaBniHHS CTBOPEHHSIM MPOTPaAMHHUX MPOAYKTIB.

OK31. CTBOpEHHS CUCTEM IITYYHOI'O IHTEJIEKTY Ta MAllIMHHE HABYAHHS.
OK32. IIpoexkTyBaHHS 1HPOPMALIIMHUX CUCTEM.

OK40. Exonomika IT-nipoexTis.
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Kopexksizuru:

- OK37. IIpoektyBanHs iHpopmaiiitaux cuctem (KP).
IHocTpexkBizuTn:

- OK38. Kpamnidikariiiina pobora Oakanaspa.

3. Mera Ta 3aBJaHHA HABYAJLHOI JUCHHUILIIHA

Mera: kypc pokycyeThesi Ha HOpMyBaHHI TEOPETUYHUX 3HAHB Ta MPAKTUYHUX
HAaBHYOK IOJ0 CYyYaCHHMX METOAIB 1 TexHomorid Iamyctpii 5.0 mis mpoekTyBaHHS
ABTOMATU30BAHMX CHUCTEM YIPABIIHHSA CKIAQJHUMHU JIUHAMIYHUMHU CHCTEMaMH Ta
TEXHOJIOTIYHUMHU TpoIiecaMd Ha 0a3l KOHTpoJiepiB, BOYJOBaHUX KOMIT IOTEPHUX
cucteM, TexHonorii [arepuery peueit (IoT).

3aBnanHs: HaOyTTS BMIHb 1 HABUYOK pO3pOOJEHHS NpPOrpamMHO-anapaTHUX
cucteM Ha 0a3l KOHTpOJIEpiB, BOYJOBAaHUX KOMIT IOTEPHUX CHUCTEM, TEXHOJIOT1i
[HTepHETY peuell; BUBYCHHS CYYaCHHX METOMIB Ta TEXHOJOTIH MPOMHCIOBOI
aBTOMATHU3allli 3a JOMOMOrOK MPOTPaMOBAaHUX 3acO0IB JJIs BUPILICHHA 3ajad
pO3pOOKM CcHCTEeM ymOpaBiiHHA, 300py, 0OpoOKu, mepemadi, 30epeKeHHs 1
BiIOOpakeHHs 1H(oOpMaIli y CKIAJHUX JMHAMIYHHUX CHUCTEMaX Ta TEXHOJIOTIYHUX
npolecax.

KoMmmneTeHTHOCTI, sIKi HA0yBalOTHCA:

- 3araJjbHi:

K31. 3marHicTh 10 aOCTPaKTHOTO MHUCIICHHS, aHAJII3y Ta CHHTE3Y.

K32. 3gaTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIIsX.

K33. 3gaTHicTh 10 pO3yMiHHS TIPEeIMETHOI 007acTi Ta MpOodeCiifHOI JiSITLHOCTI.

K34. 3gaTHIiCTh cHiKyBaTUCS IHO3EMHOIO MOBOKO.

K35. 3naTHICTh BUNTHUCS 1 OBOJIOAIBATU CyYaCHUMH 3HAHHSMHU.

K36. 3natHicTh 10 nouryky, oOpoOIeHHs Ta y3arajdbHEHHS 1HpopMallii 3 pi3HUX
TDKEpEl.

- cneuiaibHi (paxosi):

KCI1. 3parHicth aHamizyBatu 00’ €KT MPOEKTYBaHHS a00 (PYHKIIOHYBaHHS Ta
Horo npenMeTHy o0JIacTh.

KC3. 3pgatHicTh 10 MNpPOEKTYBaHHSA, PO3POOKH, HAJAro/DKCHHS  Ta
BJIOCKOHQJICHHS] ~ CHCTEMHOT0, KOMYHIKAI[IHHOTO Ta MPOrpaMHO-anapaTHOro
3a0e3nedeHHs 1HPOpMaLIMHUX CHUCTeM Ta TexHojorid, Iarepuery peueit (IoT),
KOMII'FOTEpPHO-IHTEIPOBAaHUX CHUCTEM Ta CHUCTEMHOI MEPEXKHOi  CTPYKTYpH,
yIpaBJIiHHSI HUMHU.

KCI12. 3paTHicTh ympaBiaTH Ta KOPUCTYBAaTHUCA CyYacHUMH 1H(OpMaIliiHO-
KOMYHIKAI[IHHUMH CHUCTEMaMH Ta TEXHOJOTisiMU (y TOMY 4YHCII TaKWMH, MO
0a3yr0ThCS Ha BUKOPUCTaHHI [HTEpHET).

KC14. 3natHicth (popMyBaTH HOBI KOHKYPEHTOCIPOMOXKHI 17€1 il peani3oByBaTH
iX y mpoekTax (crapramnax).

IIporpamMHui pe3yjibTaTH HABYAHHSL:

[1P2. 3actocoByBatH 3HaHHA  (YHAAMEHTAIBHUX 1  MNPUPOJAHUUUX
HAYK,CUCTEMHOTO aHai3y Ta TEXHOJIOT1 MOJIEITIOBaHHS, CTAHIAPTHUX AJITOPUTMIB Ta
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JUCKPETHOTO aHalizy NpU pO3B’S3aHHI 3a/lad MPOCKTYBaHHS 1 BUKOPUCTAHHS
1H(}OpMALIHUX CUCTEM Ta TEXHOJIOT1i.

[1P3. BuxopucroByBath 0a30Bi 3HaHHA 1HPOPMATUKM ¥  CydYyacCHHUX
iHdoOpMaIlIfHUX CHUCTEM Ta TEXHOJOrH, HAaBUYKH MPOTrpaMyBaHHS, TEXHOJOTI]
Oe3neyHoi poOOTH B KOMI'IOTEPHUX Mepexax, METOJu CTBOpeHHs 0a3
JAHUXTAIHTEPHET-
pecypciB,TeXHOIOTIIPO3pOOICHHAAITOPUTMIBIKOMIT FOTEPHUXITPOTPaM MOBaMH
BHUCOKOTO PIBHS 13 3aCTOCYBAaHHSIM 00’ €KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS IS
pO3B’s3aHHS 3aJlad TMPOEKTYBAaHHS 1 BHUKOPUCTAHHS 1H(GOPMAIIMHUX CHUCTEM Ta
TEXHOJIOT1H.

[1P6. JlemoHCTpyBaTH 3HAHHS Cy4acHOTO DPIBHS TEXHOJIOTiHN 1H(OpMaIiiHux
CUCTEM, TPAKTUYHI HABUYKUA MPOTpaMyBaHHS Ta BUKOPUCTAHHS MPUKIATHUX 1
CHEI[iaJli30BAHUX KOMIT IOTEPHHUX CHCTEM Ta CEPEIOBUII 3 METOIO iX 3ampOBaKEHHS
y npodeciiiHii TISTbHOCTI.

I[P 12. BuxonyBaTu po3poOKy MporpaMHUX Ta amapaTHUX 3acoOlB s
CTBOPEHHSI PO3NOJUICHUX 1HGOPMALIIHUX CHCTEM B AEPOKOCMIUHIN Tamy3i Ta
pPO3MO/AUIEGHOMY  BUpPOOHMIITBI  CKJIaJHOT  TEXHIKM  (aBTOMOO11eOyyBaHHS,
Ccy100yayBaHHS TOIIO).

[TP13. BukopucToBYBaTH 1HTEIEKTyadbHI PO3MOALICH] 1HGOPMAIIIHHI CUCTEMHU
JUIL  TIPUHHATTS ~ PIIICHb  IIOJAO0  YIPaBIIHHSA  PO3MOAUICHUM  1HHOBAIlIMHUM
BUPOOHUIITBOM (a€pOKOCMIYHA Taly3b, aBTOMOO1IbHA MPOMHUCIIOBICTh, BUPOOHUIITBO
BICHKOBOI TEXHIKH TOIIIO).

4. 3mMicT HABYAJBLHOI AUCHHUILIIHA

Monayas 1.

3microBuuii moayas 1. IlpomucioBa aBromMarm3aumia Ta BOyAOBaHi
CHCTEMHU.

Tema 1. Beryn a0 HaBYyaJbHOI aucHuIuiind «IHpopmaniiHi TexXHOJO0rIL
InTepuery peuein».

- Temu ma numanns 1ekyiu.:

Ponb 1 3HaueHHs mpommuciioBoi aBTomaru3ailii Ta IHTepHety peueit. Ludpora
tpanchopmartiss. Konnenis [aayctpii 4.0. Hanpsimku Industry 4.0: mpomucioBwuii
IHTEpHET, XMapHI TEXHOJOrIi, aHali3 BENUKHX JaHuX, UU(PpPOBE MOJEITIOBAHHS,
aIUTUBHE BHUPOOHMIITBO, JIOMOBHEHAa 1 BIpTyaJlbHa peajbHICTh, POOOTH,
kibepOe3neka. CydacHl TEHJEHIII IPOMHUCIOBOI aBTOMAaTH3allii Ta BOYJIOBaHUX
cucteM. Industry 5.0. Micie npaucuurulind B HaBYaidbHOMY IutaHi. CHoHCOK
PEKOMEHI0BaHO1 JIITEPATYPH.

- Camocmiina poboma 3000y6aua oceimu:

OmnpaitoBands marepiany Jjekuid. @opMyBaHHS 3alHUTaHb 1O BHKJIAJaya.
[TigroroBKa 10 MOJIyJIBHOTO KOHTPOJIIO.
Tema 2. OCHOBHI NOHATTA AaBTOMATH3alil YNPABJIIHHA CKJIAQIHUMH
AMHAMIYHMME CHCTEMAMHU TAa TEXHOJOTIYHUMU MPOLECaMHU
- Temu ma numanns nexyii:



OCHOBHI MOHATTS MNPOMHCIOBOI aBToMaru3auii. OO'eKTHM aBTOMaTH3alli.
JuckpetHi Ta Oe3nepepBHI mpouecu. 3agayi ynpapiiHHA. [IpoekT mpomMucioBoi
apromatu3amii. CydacHi TeHJAEHII B MNPOMUCIOBIM aBromaTuzamii. CucreMHa
inTerpauis npoekTiB ACY TII. Anani3 TEeXHOJOrIYHOro Ipolecy sK o00'ekTa
yrnpasiinHs. OcHoBu 11o0yoBu po3noaiieHoi ACY TII. OcHoBHI MOHATTS 1 GyHKIIIT
posnojainenoi ACY TII. Pieui ACY. Ocunoni Bumoru 10 ACY TII.

- Camocmivuna poboma 3000ysaua oceimu.

OmnpaitoBands Marepiany Jjekiiin. dopMyBaHHS 3alUTaHb 1O BHKJIAJIaya.
[TinroToBKa 10 MOJIYJIBHOTO KOHTPOJIIO.

Tema 3. O0nagHaHHsA Ta nporpamMHe 3a0e3NeYeHHS] CYYACHHUX CHCTEM
NMPOMMCJIOBOI ABTOMATH3AII.

- Temu ma numanus nexkyii.

KopoTkuii orysin anapaTHO-TEXHIYHMX 3ac001B MPOMUCIOBOI aBTOMAaTH3allll.
Ckman 1 3aranpHa xapakTepucThka. KOpoTkui orisja mnporpamHux 3aco0iB
IPOMHUCIIOBOT aBTOMATH3ALlli.

- Camocmiiina poboma 3000y6aua oceimu:

OmnpaitoBands Marepiany Jjekuid. dopMyBaHHs 3alHUTaHb 1O BHKJIAJaya.
[linroroBka 10 MOAYIBHOTO KOHTPOIIIO.

Tema 4. AnapaTHo-TexXHIYHi 32c00M aBTOMAaTH3aIlil YIPABJIIHHA MOJHOBOI0
piBHS.

- Temu ma numanns nexyii:

[TonboBuit piBeHb. 3aranbHa Kiacudikaiis Ta OCHOBHI XapaKTEPUCTUKH
natyukiB. JlaTumku mojokeHHs. Jlatunku nepemimenHs. CHIOMOMEHTHI JTaTYMKHU.
Jatunku temmeparypu 1 piBHS. JlokarliliHi JAaTYUKU 1 CUCTEMH TEXHIYHOTO 30pYy.
[aTenexkTyansHi matumku. BukonaBui mexadizmi. Krnacudikaris Tta ocoOnmBOCTI
YIPABIIIHHSL.

- Ilpakxmuuna poboma 1: «3HalloMCTBO 3 MiKpoKoMmIl 1oTepoMm Raspberry Pi.
OcHoBu po6otu 3 Node-RED na Raspberry P1 qyist [oT».

- Ilpakxmuuna poooma 2: «CTBOpPEeHHS Ta HAJIArOJKEHHA TMporpam Jis
MikpokoMir'torepa Raspberry Pi 'y  Node-RED. VYmpaBninaa uudpoBum
BBe/IeHHIM/BUBeieHHIM uepe3 GP1Oy.

- Camocmivna poboma 3000y6aua oceimu:

OmnpaitoBands Marepiany Jjekuiin. dopMyBaHHS 3alHUTaHb 1O BHKJIaJaya.
[linrotroBKa a0 MOAYIBHOTO KOHTpOJt0. OQOopMIIEHHS MpPaKTUYHUX PpOOIT Ta
MIJITOTOBKA JI0 1X 3aXHCTY.

Tema 5. IIporpamyBaJibHi TeXHiYHi 32c00M ynpaBJIiHHA.

- Temu ma numanns nexkyiu.

Knacu xontponepuux 3aco0iB. IlporpamyBanbhi joriuyni xontposepu PLC.
CTpykTypa THIOBOTO KOHTPOJIEpY 1 HNpUHUMII poOOoTH. Pe3epBoBaHl CTpyKTypH
KOHTpOJiepiB. MIKpOKOHTpOJIEpH Ta MIKpOKoMIT toTepu. [IpomMucioBi KoMmm'roTepH.
Knacudikamisa ta ocobnmBocTi. 3arajibHa XapakTepucTuka IHH. Apxitekrypa PC-
KoHTpoJepa. OnHoriaTHi MikpokoMir'totepu. CydacHl amapaTHO-TEXHIYHI 3aco0u
aBToMaTu3aii.



- Ilpakxmuuna poboma 3: «IliIKIIOYEHHS NATYUKIB 0 MIKPOKOMITHOTEPY
Raspberry Pi ta crBopenns loT-3actocyBanb. Hactuna 1. MereocTaHisy.

- Ilpakmuuna poboma 4: «IliIKIIOYEHHS MATYUKIB O MIKPOKOMITHOTEPY
Raspberry Pi ta ctBOopennsi loT-3acrocyBanb. Yactuna 2. Ilinkmrouenns AILIIL
I'ipockor Ta akcenepoMeTpy.

- Camocmivna poboma 3000y6aua oceimu:

OmnpaitoBands Marepiany Jjekuiid. dopMyBaHHS 3alHUTaHb 1O BHKJIAJaya.
[linroTroBKa a0 MOAYIABHOTO KOHTpOJt0. OQOopMIIEHHS MPaKTUYHUX PpoOIT Ta
MITOTOBKA JI0 1X 3aXHUCTY.

Tema 6. IIporpamyBannsa PLC. III/I-pery/oBanHs.

- Temu ma numanns nexyii:

3aranpHa xapakrepuctuka cra"papty IEC 61131-3 3 nporpamyBaHHS
koHTposaepiB. Orian moB nporpamyBanusa: ST, IL, FBD, LD, SFC. Ilpuknanu Ha
moBl FBD Tta LD. Cepenosuma nporpamysans [IJIK. Cuctemu aBTOMaTH4YHOIO
perymoBaHHs. THIIOBI JIAaHKM CHCTEM pEryjioBaHHsS. TUIU  peryJsTopis.
JBonosutiiinuit  perynsarop (ON/OFF). Tpunosumiitnuii  perynsrtop. Tumosi
perynsitopu: I, IT1, TIZ, ITI. TIponopuiitna cknanosa [11/I-perynsaropa. [aTerpansna
ckianosa I1I/1-perynstopa. dudepenmiitna cknagona I11J[-perynstopa. Baactupocti
cuctemu 3 [II/I-perynsaropoM. BuOip 3akoHy peryiroBaHHsS Ta THUITy PEryJjsaTopa.
Pexomenpamii 1moa0 HanalmITyBaHHS IapaMeTpiB peryntoBaHHa. HewiTka jorika B
[N d-perynsaropax. Ilpunmunu mnoOyaoBu Heuitkoro [ll-perynsitopa. Heliponsi
mepexi B [1IJ]-perymsitopax.

- Ilpaxmuuna poboma 5: «llporpaMmyBaHHs TPOMHUCIOBUX KOHTPOJIEPIB 3a
nonomororo MoB ctangapty IEC-61131. Bukopucranns moB crangapty IEC-61131
st nporpamyBanHs PLC — FBD, SFC, LDx.

- Ilpakmuuna poboma 6. «Buxopucranns moB crangapty [EC-61131 nnsa
nporpamyBanHs PLC B pexumi [1I/I-perynsaropa. HJocnimxenns ITII-perynastopar.

- Camocmiuna poboma 3000y6aua oceimu:

OmnpaitoBands marepiany Jjekuid. dopMyBaHHS 3alHUTaHb 1O BHKJIAJaya.
[TinroToBKa A0 MOAYJIBHOTO KOHTPOJO. OdOopMIeHHS NPaKTUYHUX POOIT Ta
MIJrOTOBKA JI0 1X 3aXUCTY.

Tema 7. [Ipomucyi0oBi Mepeski Ta TeXHOJIOTII 3B'A3KY.

- Temu ma numanHs nexyiu:

CyvacHi IpOMHUCITIOBI MEpeXi 1 MPOTOKONIU. 3arajibHa XapakTepuctuka. Kiacu
MPOMHUCIIOBUX MEpEX. 3aCTOCOBYBaHI MEpEXHI TOMOJIOTiI, (i3u4Hi iHTEepdeicu i
CepeoBHUIla Mepeaadi JaHuX. 3arajibHa XapaKTepUCTUKA METOIB IOCTYITY JI0 IIHHH.
[Iporokon MODBUS. Illuma CAN. Texunomorii 06e3ApOTOBOTO 3B'A3KYy B
OpoMHUCIOBIA  aBromMaTtu3amii.  Pamio3B'a3ok.  BukopucranHs  cTaHAapTiB
GSM/GPRS/3G/4g/LTE. By3pkocmyroBui curHai. LIupokocMyroBuid curHai.
Meron wyactotHux cTpubkiB FHSS. po3mmpeHHs chnekTpa METoAOM HOpsMoi
nocimigoBHocTi  DSSS.  Knacudikamiss  6e3aporoBux  Mepex. Knacudikanii
6e3apoToBux TexHoJorii. Ctangaptu O0e3IpOoTOBUX Mepex. EBOIoLisS TeXHOIOT1H
cTimpHUKOBOTO 3B's13ky. FDMA, TDMA, CDMA. Texnonorii 4G. EBoutoriist mepex



no 5G. LoRaWAN (Long Range Wide Area Networks). OcHOBHI 0COOJIMBOCTI
eHeproepexkTruBHOi Mepexxki LPWAN.

- Ilpakmuuna poooma 7: «Node-RED Ta iioro iHTerpaiiiiHi MOJIUBOCTI.
[IpoTtokonu IoT, MQTT, Modbus TCP. Buxopuctanus Web API Ta Web-cokeTiBy.

- Camocmiuna poboma 3000y6aua oceimu:
OmnpaitoBanHs mMarepiany Jjekuiin. dopMyBaHHS 3alUTaHb 1O BHKJIAJaya.

[linrotroBka a0 MOAYJABHOTO KOHTpOJt0. OQOopMIEHHS MpaKkTUYHUX PpoOIT Ta
MIJTOTOBKA JI0 1X 3aXHCTY.

MoayabHui KOHTPOJIb 1

Monyas 2.
3microBuii moayiab 2. TexnoJsorii InTepHery peueii Ta mnodyaoBa
«PO3yMHMX» MPOCTOPIB.

Tema 8. Texnoutorii InTepHeTy peyeii.
- Temu ma numanns nexyiu:

Ictopis BuaukHenHs [oT Tta cydcHuit cran. Illo Ttake IoT? IlpunIunu
oprasizaiii Ta QyHKIIOHyBaHHS pO3MOAUIEHOT apXiTekTypH [nTepHery pedeit. Chepu
3actocyBaHHsl [oT. Ekocucrema Inrepnery peueit. Apxitekrypa loT. Ilepenaua
JaHuX Ta NpoTokoiau I[HTepHery peueidl. MapumpyTtuzanid. TyManHi 1 rpaHU4HI
o0uMCIIeHH, aHaIITHKA 1 MamuHHe HaBdaHHs. besneka B IoT. The Industrial Internet
of Things (IloT). CpaBuenue IloT, IoT Ta M2M. IoT 3 Touku 30py MIANPUEMCTRA.
[Tepesaru I1oT. CtBopenns loT 3actocyBanb. Node.js Ta OCHOBU CTBOPEHHS IIPOrpam
peanbHOrOo dacy. IIporpamyBaHHsi cydacHMX BOYyJOBaHUX CHUCTeM Ha 0a3i
MiKpokoMITIOTepiB. [HTerpariis OararopiBHeBux cucteMm aBToMartm3aiii: OPC UA,
Web socket, Web API, REST Ttomo.

- Ilpaxmuuna poboma 8: «Po3zpobnenns SCADA-like inTepdeiicy y Node-
RED 3a nonomoror SVGy.
- Camocmivina poboma 3000y6aua oceimu:

OmparrtoBands Marepiany Jjekiiid. DopMyBaHHS 3alWTaHb 1O BHKJIaJaya.
[linroToBKa A0 MOIYJIBHOTO KOHTpOJ0. OQopMIIEHHS NPAaKTUYHUX POOIT Ta
M1JTOTOBKA JI0 1X 3aXUCTY.

Tema 9. Cucremu ynpasiaiHHsA OyAIBJASIMHM Ta CHCTEMH PO3YMHOIO
OyAMHKY.

- Temu ma numanHs nexyiu:

«Po3ymMHuit» mnpoctip, uudpoBi ABIHMHMKUA. «Po3ymHI» OYIWHKHU: CTaH,
TeHJieHii Ta nepcrnektuBu. O0'ektu 3acrocyBanHs. Building Management Systems.
Smart Home -> Smart Building -> Smart Cities. AI&ML Ta IoT nns Smart building.
KonnenrtyansHa Mojenb I1HTENEKTyalbHOI IUIATGOPMHU YIpPaBIIHHS OYIIBIISIMHU.
Cyuacuuii cran ta Tpennu. Ludposiit aBiiinuk OyaiBmi. Smart Home. Cermentu

PUHKY aBTOMAaTHu3allii. ABToMaru3allisa OyniBesnb. ABToMartu3allisi B gomi. MaiiOyTHe
BMS.



- Ilpakmuuna poboma 9: «Po3poOka MporpaMHOro 3a0E3MEUCHHS CUCTEMHU
po3zyMHoro OyauHky B Node-REDy.
- Camocmiina poboma 3000y6aua oceimu:

OmnparroBaas Marepiany Jjekiin. @opMyBaHHS 3allMTaHb 10 BHKJIaJaya.
[linrotroBKa A0 MOAYJABHOTO KOHTpOJt0. OQOopMIEHHS MNpakTUYHUX poOIT Ta
MIJrOTOBKA JI0 1X 3aXUCTY.

Tema 10. Cyuacni xmapui miargopmMu Ta cepBicM I BHPIIICHHA
3aBJIaHb IPOMMCJI0BOI ABTOMAaTH3AIlil.

- Temu ma numanHs nexyiu:

Cloud computing. Xmapni marpopmu [oT: AWS IoT, Google Cloud IoT, MS
Azure 1oT Hub, IBM Watson [oT Platform. Xwmapni mnardopmu Al: Google Cloud
Al, Azure Al, IBM Watson. Xmapni cepBicu B Node-RED. OO0poOka nanux
[HTEepHETY peueli 3 TONOMOI0O XMAPHUX CEPBICIB.

- Ilpakxmuuna poboma 10: «Xmapui cepsicu. Cepgic nozoou. Telegram.
Yacmuna 1».
- Ilpakmuuna poboma 11: «Xmapni cepsicu. Google Cloud Platform.
ChatGPT. Yacmuna 2».
- Camocmiuna poboma 3000y6aua oceimu:

OmnpaitoBands Marepiany Jjekuiid. @opMyBaHHs 3alHUTaHb 1O BHKJIajaya.
[linroTroBKa a0 MOAYJABHOTO KOHTpOJt0. OQOopMIIEHHS MNpPaKTUYHUX PpoOIT Ta
MIJTOTOBKA JI0 1X 3aXHUCTY.

Tema 11. InTesIekTyaIbHA 00POOKA TAHUX MOHITOPHUHTY.

- Temu ma numanns nexyii:

MamuaHe HaBuaHHS. MeETOIM MAIIMHHOTO HABYaHHSA. 3acTOCYBaHHS
MAIIMHHOTO HaBYaHHA. PI3HOMaHITTS apxiTeKTyp Heilpomepex. ABTOHOMHI poOOTH.
[IpoOnemu koMmm'toTepHoro 30py. Po3nizHaBanHs o0auyyst Ta 00’ €KTIB.

- Ilpakmuyna poboma 12: «llpayoemo 3 kameporw na Raspberry Pi ma 6
Node-RED. 3a0aui komn tomepnozo 30py. Po3niznasanns 06 ’ekmie ma oo1uuby.

- Camocmiina poboma 3000y6aua oceimu:

OmnparroBands Marepiany Jjekmin. ®opMyBaHHS 3allMTaHb 10 BHKJIajaya.
[linrotroBKa A0 MOAYJABHOTO KOHTpOJt0. OQOopMIEHHS MpakTUYHUX poOIT Ta
MIrOTOBKA JI0 1X 3aXUCTY.

Tema 12. 3akar04Ha JeKIis.

- Temu ma numanns nexyii:

[lepcniekTBH PO3BUTKY TEXHOJIOT1M MPOMUCIIOBOI aBTOMAaTH3allli, BOyJOBaHUX
cucteM Ta [HTepHeTy peden.

MonyibHU KOHTPOJIb 2

5. InguBigyanbHi 3aBIaHHSA

Bukonanns pospaxynkoBoi poootu (PP) Ha Temy «Po3pobka mporpaMHO-
TEXHIYHOTO KOMIUIEKCY aBTOMarTH3ailii». MeToio poOOTH € BUKOHAHHS PO3pPOOKHU
anapaTHO-TEXHIYHOI (HaO1p AATUYMKIB 1 BAKOHABUYMX MPUCTPOIB, KOHTPOJIEPHI 3aCO0M)
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1/ab0 mporpaMHOi YacTHMHM (XMapHi CEpBICHM 1 JOJATKH) CHCTEMH IMPOMUCIOBOI
aBromaTtuzaiii abo IHrepHery peuell. OcoOJMBOCTAMH BUKOHAHHS pPOOOTH €
HACTYITHE:

- B SKOCTI KOHTPOJICPHOTO OOJMaJHaHHS MOXHA BHKOPHUCTOBYBATH
Arduino, Raspberry Pi, Beagle Bone Black i i1.) a6o roToBi miargopmMu MakeTiB, 1110
HAJAI0ThCA BUKJIaaueM (JOCTYN Y BiJIaJICHOMY peXUMI niependadeHuin);

- mporpaMHa dYacTHMHa Tmiependayae TpOrpaMyBaHHS — KOHTPOJIEPHUX
3aco0iB, XMapHUX CEpBICIB 1 JOJATKIB i 300py, 30epiraHHsS Ta aHaIITUYHOI
00pOOKHM JTaHUX;

- MokHa BuKopucToByBaTH pi3Hi loT mmardopmu: Node-RED, IBM
Bluemix, ThingSpeak, ThingWorx, Google Cloud IoT, Microsoft Azure IoT Ta iH.;

- nporpaMHa 4YacTHHA TOBHMHHA mepeadadaTv OOMiH JaHUMH 3 1HIIUMU
cucteMamu abo By3JlaMH, BaplaHTU: yepe3 MOCHiI0BHUMN 1HTep(deiic Bin KOHTpoJepa
3a mporokosioM Modbus; mepenaya JaHuX B XMapy BUKOPHCTOBYIOUM IPOTOKOJIH
HTTP, MQTT a6o Modbus TCP Toriio.

HanaeTbcsi MOXKIMBICTh BUKOHAaHHA poOOTH Ha 0a3i kadeapaabHUX MAaKETIB
(BialeHo):

- poOOTOTEXHIYHMI MaKeT poOOT-NaBYK;

- poOOTOTEXHIYHHMI MaKeT MOOUIBHOI MIIATPOPMH - pOOOT-MAPCOXIJ;

- poOOTOTEXHIYHHMI MaKeT I'YCeHIYHOI I1aTGopMu 3 MEXaHI130BaHO PYKOIO;
- poOOTOTEXHIUYHUN MAKET «PO3yMHOT0» OyIHUHKY.

6. MeTonu HaBYaHHSA
CroBecHi, Ha04Hi, TpakTUyHi. [IpoBeeHHST ayAUTOPHUX 3aHATh, 1HAUBIAYaIbHI
KOHCYJIbTalli (Ipu HEOOX1AHOCTI), CaMOCTIiiHA poOoTa 3100yBayviB 3a MaTepialaMH —
npe3eHTalli JIeKIii, BiJe03anucu JEKUIMHUX 3aHsITh, BIACO3AMMCH MalCTep-KJaciB
IPAKTUYHUX POOIT.
7. MeToau KOHTPOJII0
[TorouHnii KOHTpPOJIb (TEOPETHYHE ONMUTYBAHHS W PO3B’SA3aHHS MPAKTUYHUX
3aB/laHb), 3aXUCT MPAKTUYHUX POOIT, 3aXUCT PO3PaxyHKOBOI pOOOTH, MOAYJIbHUM
KOHTPOJb (TECTyBaHHA 3a pO3JIIaMU KypCy) Ta MiJICYMKOBHM (CEMECTPOBHI)
KOHTPOJb (ICIIUT).

8. Kpurepii oninoBaHHs Ta po3noaina 0aJjiB, siKi OTPUMYIOTH 3100yBayi

Tabmuug 8.1 — Po3noain 6ainiB, siKi OTPUMYIOTh 3700yBayl OCBITH

CkJ1aioBi HaBYAIBHOT banu 3a onne Kinbkicth CyMapHa KUTbKICTh
poOOTH 3aHSITTS 3aHSTh OayiB
3micToBHUI MoayJb 1
BukoHaHHS 1 3aXHCT | 0...5 | 7 | 0...35
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MPAaKTUYHHUX POOIT

MoyapHHI KOHTPOJIb 0...14 1 0...14
3MiCTOBHUI MOIYJIb 2

Bukonanns 1 3axuct 0...5 5 0..25

MPAKTUIHUX POOIT

MonynbHUI KOHTPOJIb 0...14 1 0...14

BukonanHs 1 3axuct 0...12 1 0...12

PO3paxyHKOBOI pOOOTH

Ycboro 3a cemectp 0...100

3 METO aKTHBI3aLll ayJUTOPHOI Ta CaMOCTIHHOI poOOTH 3100yBayiB BHILO1
OCBITH pO3pO0JIEHO NMpe3eHTalli JIEKI[1H, 3al1caHo BII€O3aHATTA JIEKL1H Ta MalcTep-
KJIACH MPAKTUYHUX POOIT, @ TaKoK HAOOpH TECTIB ISl OpraHizaiii €JIeKTPOHHOIO
HaBYAHHS T4 MOJIYyJIbHOTO KOHTPOITIO.

JInsi BUKOHAHHS TMPaKTUYHUX POOIT HAMAEThCA BIAJAJICHUNW JOCTYI JI0
KadeapaabHOro MakeTy JJis 3aCTOCYBaHb 3 MPOMUCIIOBOI aBToMartu3aiiii Ta loT.

Jlns BuxoHanHs PP Hamaerbcsi MOXIMBICTH ii BUKOHAaHHS (3 BiIaJICHUM
JTOCTYTIOM) Ha 0a31 kadeapanbHUX pOOOTOTEXHIYHIX MAKETIB.

CemMecTpoBui KOHTPOJIb (ICIIUT) MPOBOJUTHCS Y pasi BIAMOBHU 3/100yBauda Bij
0aJiB MOTOYHOT'O TECTYBAaHHS ¥ 3a HASBHOCTI JOMYCKY 110 icnuTy. [1ix yac ckiamanHs
CEMECTPOBOIO ICIUTY 3100yBad Ma€ MOKIIMBICTh OTpuMaTH MakcumyM 100 GaitiB.

bimer nmns icnuTy CKIAgaEThcs 3 TPHOX 3alUTaHb: JBOX TEOPETUUHUX
(MakcUMallbHa KUIBKICTh OamiB 3a TOBHY Ta MpPaBUIbHY BIANOBIAb Ha OJIHE
3anuTaHHsg — 30) Ta OAHOTO MPAKTUYHOTO (MaKCUMalibHa KUIbKICTh 0aiiB — 40).

SkicHi KpuTepii ONiHIOBAHHS

HeoOxignuit 06csr 3HaHb AJis OJep KaHHS MMO3UTUBHOI OI[IHKU:

— NPUHLMNN T00YI0BU, OCHOBHI MOHATTS 1 PyHKIIT po3noauieHux ACY;

— TexHoJjor1i [HTepHeTy peuei;

— OCHOBHI MOHSTTS Ta ckyanoBi Industry 4.0 Ta 5.0;

— Mepexi, iHTepdelicH, MPOTOKOIM B3aEMOJIi B CHCTEMaxX IPOMHUCIOBOI
aBTOMAaTH3alIli;

— TMPUHOUANKA TOOYJAOBH CHCTEM peajJbHOTO 4Yacy 3a JONOMOTOIO
Mmikpokomit torepiB Ta Node-RED.

HeoOxigauii 06csar BMiHb I OJep>KaHHS ITO3UTUBHOI OITIHKU:

— TPaKTUYHO BUKOPHCTOBYBATH TEXHOJIOTIl MMPOMHKCIIOBOI aBTOMATHU3AIlI] TIPH
ctBopeHH1 posnoaiieHnx ACY;

— 3aCTOCOBYBATH IHCTPYMEHTApiid XMapHUX IUIaTGOpPM Ta CEPBICIB MpH
nooynosi ACY;

— PO3pOOJIATH YIPABIISIOYl AITOPUTMH Ta MIPOTPaMu JJisi KOHTPOJIEPIB;

— TPAKTUYHO PO3POOIATH 3aCTOCYBaHHS BOYJOBaHMX CHCTEM Ta CHCTEM
pEaIbHOTO Yacy 3 BUKOpUCTaHHSIM TexHouorii [oT, xMapHuX matdopm Ta cepBiciB.

Kpurepii oniHroBanHs po00oTH 3100yBadya NpoTAroM ceMecTpy.
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3agoBisibHO (60-74). Matu MiHIMYM 3HaHb Ta YMiHb. BiampamroBaTu Ta
3axuctutu 50% mnpakTHyHUX poOIT. BMIiTH camocTiiHO (OpMyJFOBaTH OCHOBHI
BUMOTU Ta OOMEXKEHHS 10 JOCHIPKYyBaHUX OO'€KTIB 1 MpoIeciB. 3HATH MPUHIIUIN
noOyZ0BH, OCHOBHI MOHATTA 1 PyHKUIT po3nofineHnx ACY. 3HaTu iCHYI0Y1 MiAX0AH
Ta Cy4YaCHI TEXHOJIOT1i CTBOPEHHS PO3MOJAUICHUX AaBTOMATH30BAaHUX CHCTEM
YIPABJIIHHS TEXHOJIOTTYHUMU MPOLIECAMH.

Hoope (75-89). Martu gocraTHid piBeHb 3HaHb 3  PO3MOJUICHUX
ABTOMATU30BAHMX CUCTEM YIPABIIHHA TEXHOJOTIYHHMHU MPOIIECAMH Ta TEXHOJOT1H
Industry 5.0. IToka3aTu BMiHHS BHUKOHYBaTH Ta 3axXHUIIATH BCl MPaKTUYHI POOOTH
B OOYMOBIICHUI BUKJIAJa4eM CTPOK, 3 OOIPYHTYBaHHSM pIillleHb Ta 3axOJliB, SKi
3amMpoONOHOBaHl y poOoTax. BukoHATH Ta 3aXUCTUTH PO3PAXyHKOBY poOoTy. BmiTh
JIeTaNbHO MOsICHIOBAaTH ckianoBi apxiTektypu ACY TII, 3actocoByBaTH iHTepdeiicu
Ta TNPOTOKOJM JUIsl B3aEMOJAII 3 KOMIUIEKCOM alapaTHO-TEXHIYHUX 3aco0iB
aBTOMAaTH3allli, CTBOPIOBATH CHCTEMHU 3a JI0NMOMOTrow iHcTpyMeHTtapito Node-RED.
3HaTH XapaKTEPUCTUKA OCHOBHHX KOMIIOHEHTIB PO3MOIIICHHX aBTOMATH30BaHHX
CUCTEM YMPaBIIIHHS TEXHOJOTTYHUMH MPOLECAMU Ta OCOOIMBOCTEH X 1HTErpalii.

Binminno (90-100). IloBHO 3HaTHM OCHOBHUM Ta JOJATKOBUM MaTepial.
JleTanpHO po30MpaTUCh B yCIX TeMaxX MUCIMIUIIHHU, 3HATH 1H(POpPMAIIHI TEXHOJOT1]
IPOMUCIIOBOT aBTOMaTH3alii y pamkax Kypcy. Bwitu ¢opmyBatu 3aBgaHHS 3
npoektyBaHHss ACY TII ta cTBoproBatH iX y XMapHUX 1HCTPYMEHTaxX. be3noMuikoBo
BUKOHYBATH Ta 3aXUIIATH BCl MPAKTUYHI POOOTH, a TAKOXK PO3PAXyHKOBY POOOTY B
00yMOBJICHUH BUKJIAa4eM CTPOK 3 JOKJIAJHUM OOIPYHTYBAaHHSM pIllIEHb Ta 3aX0/IiB,
SIK1 3aIIPOIIOHOBAHO Y poOoTax.

Tabaums 8.2 — [llkama omiHoBaHHs: OalbHA 1 TpaaUIliiHA

O1iHKa 32 TPaJIUIIIIHOIO KA
Cyma 6aiB . ) .
[cnuT, nudepeniiioBanmii 3amiK 3ainik
90 -100 Bigminao
75 -89 HoOGpe 3apaxoBaHO
60 — 74 3a0BUIBHO
0-59 HesanoBiibHO He 3apaxoBano

9. ITosiTHKA HABYAJIBHOT0 KYPCY

BinBinyBanns 3aHsTh. 3100yBayi OCBITH, SIK1 32 IEBHUX OOCTaBUH HE MOXYTh
BIJIBIIyBaTU MPAKTUYHI 3aHATTSA PETYJSAPHO, TOBUHHI MPOTITOM THUXKHS Y3TOAMTH 13
BUKJIaJlayeM rpadik 1HIMBIIyalbHOTO BIANPALIOBAHHS MPOMYIIEHUX 3aHATh. OKpeMi
MPOMYIIECHI 3aHATTS MalTh OYTH BIANpalbOBAaHI HAa HAWOMMKYIM KOHCYJIbTAIll
MPOTATOM THIKHS MICIIA iX TIPOITYCKY.

JloTpuMaHHsI BUMOTI aKaJAeMiuHOi 100poYecHOCTi 37100yBayaMH OCBITH ITiJT
yac BMBYEHHS HaBUalbHOI AucHuIuiiHy. [li1 yac BUBUEHHS HABYAIBHOI AUCITUILUTIHU
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3100yBadi OCBITH MarOTh JOTPUMYBATHUCS 3arajlbHONMPUUHATHX MOPATHHO-CTUIHUX
HOPM 1 TpaBWJI TOBEIIHKH, BUMOI aKaJeMIYHOi JOOpPOYECHOCTI, MepeadadyeHux
[TonoxxeHHsiIM PO akaaemiyHy aoOpouecHicTh HarioHanbHOTO aepOKOCMIYHOTO
YHIBEPCUTETY «XapKiBChKUI aBlaIliiHUiA THCTUTYT»
(https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-
dobrochesnist.pdf).

Bupimennss konduikrib. [Topsgok 1 mpouenypu BperyroBaHHs KOHQIIIKTIB,
MOB’SI3aHUX 13 KOPYMIIHHUMHU OisIMU, 3ITKHEHHSIM I1HTEPECiB, PI3HUMHU (PopMaMu
JTUCKPUMIHAIII, CEKCyaJIbHUMH JIOMAaraHHsIMHU, MIKOCOOMCTICHUMHU CTOCYHKaMHu Ta
IHITUMU CUTYaIlisSIMU, 1[0 MOKYTh BUHUKHYTH IIiJl YaC HABUAHHA, a TAKOX MpPaBHIIa
C€TUYHOI TOBEJIHKA  pErIaMeHTYIOThcsl Komekcom  eTWYHOi TIOBEAIHKA B
HamionaneHoMy  aepoOKOCMIYHOMY  YHIBepCUTETI  «XapKIBChKUN  aBialliitHHiA
THCTUTYT» (https://khai.edu/ua/university/normativna-baza/ustanovchi-

dokumenti/kodeks-etichnoi-povedinki/).

10. MeToanune 3a0e3ne4eHHA

1. HaBuanbHO-MeTOqMuHE  3abe3rneueHHs  auciuiuiind  «ladopmariitai
TexHoJorii InTepHeTy peueit» https://mentor.khai.edu/course/view.php?id=1295.

11. PexomenoBaHa Jiteparypa
basoBa

1. Klein S., IoT Solutions in Microsoft's Azure [oT Suite: Data Acquisition and
Analysis in the Real World. 2017, 301 p. // https://www.pdfdrive.com/iot-solutions-in-
microsofts-azure-iot-suite-data-acquisition-and-analysis-in-the-real-world-
€168679337.html

2. Tripathy B.K., Internet of things (IoT) : technologies, applications,
challenges and  solutions. Florida: CRC  Press, 2018, 359 p. //
https://www.pdfdrive.com/internet-of-things-iot-technologies-applications-challenges-
and-solutions-e158467863.html

3. John C. Shovich, Raspberry Pi IoT Projects. 2016, 253 p. //
https://www.pdfdrive.com/raspberry-pi-iot-projects-e58854260.html

4. Warren Gay, Custom Raspberry Pi Interfaces: Design and build hardware
interfaces for the Raspberry Pi. 2017, 229 p. // https://www.pdfdrive.com/custom-
raspberry-pi-interfaces-design-and-build-hardware-interfaces-for-the-raspberry-pi-
€58407319.html

5. Stuart G McCrady, Designing SCADA application software: a practical
approach. 2013, 246 p. // https://www.pdfdrive.com/designing-scada-application-
software-a-practical-approach-e185762263.html

JlonmomizkHa
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[Enextponnuii pecypc]. — Pexxum moctymy: https://www.techradar.com/how-to/how-
to-use-a-raspberry-pi-to-control-your-smarthome

4. Raspberry Pi 3 Model B / Raspberry Pi Community. [Enextponnmii
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5. Hanes D. IoT Fundamentals: Networking Technologies, Protocols, and Use
Cases for the Internet of Things. 1st ed. Cisco Press, 2017. 576 p.
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