Kam'saHeub-lNMoaginbcbkui HalioHanbHUM YHiBepcuUTeT
imeHi IBaHa OrieHka
®diznko-maTteMaTu4yHUM pakynsTeT
Kadeapa koMmn’roTepHUX HayK

CUNABYC HABYATNBHOI ANCLUUMNITIHA
CmapT-TexHonorii Ta iHTepHeT peyen

1. 3aranbHa iHpopmauia npo Kypc. Buknapavi

leaHok Bimaniti AHamonitiogu4, LOKTOP TEXHIYHMX Hayk,
OOLEHT, 3aBigyBay kadeapu KOMM' IOTEPHUX HaYK

TenedoH: +38 (068) 746 33 28

E-mail: wivanyuk@kpnu.edu.ua

Mpodhann: https://cs.kpnu.edu.ua/2019/11/04/ivaniuk-vitalij-anatolijovych
KoHcynbTauii: woveTtsepra — 16.00-18.00 (O4HO Ta OHMNaWH)
OnTactok Ceprin BacunboBud, kaHgupaT disvko-maTemMaTUYHMX HayK, AOLEHT, 3aBigysay
kadheapu disvkm

E-mail: optasyuk.s@kpnu.edu.ua

Mpodbann: https://mvf.kpnu.edu.ua/optasiuk-serhii-vasylovych/

KoHcynbTadii: wosiBTopka — 16.00-18.00 (O4HO Ta OHMNaWH)

MoBa BuknagaHHs: ykpaiHcbKa, english
2. AHoTauis Ao Kypcy

HaBuyanbHy gucumnniHy po3pobneHo Takmm YuHOM, Wob HagaTn yvyacHukam dyHOaMeHTanbHi
3HaHHS, HeoOXiaHi Ana peanisauii TMNOBMX NPUCTPOIB IHTEPHETY pever 3 BUKOPUCTAHHSM
MiKpokoMn’'toTepiB Raspberry Pi. ToMy y aucumnniHi npeactaBreHO sK orngag apXiTekTypu
MIKpOKOHTpoOrepiB, Mikponpouecopis, MikpokoMmn'toTepa Raspberry Pi 3, nnatm WiFi ESP8266,
[aBadiB i BUKOHABYMX MEXaHi3MiB, TaK i cepegoBuLla po3pobkn NpoekTiB Ans IHTepHeT peyen —
Node-RED. Po3rnsHyTO Bidyanisauito pesynbraTiB BUMIPIOBaAHHA 3 [JOMOMOroH  MOAyIns
node-red-dashboard cepegoBuwia Node-RED, po6oTty B FRED — xmapHoMy cepsici Node-RED,
peaniszauito  NpUCTPOIB  BUMIpOBaHHA  TemnepaTtypu, BOMOrOCTi, Bigdani, YynpaeniHHA
BUKOHaBYMMWN MeXaHiaMamMmM Ha OCHOBI MiKpoKoMM'toTepa Raspberry Pi 3.

3. MeTta i 3aBAaHHA Kypcy

MeToto BMBYEHHS BUBIpKOBOI AvcumnniHy "CMmapT-TexHonorii Ta iHTepHeT peyen” € PopmMyBaHHS
Yy CTyOEHTiB pyHOAMEHTarnbHMX 3HaHb B obnacTi IHTepHET peden Ta UMEPOBUX TEXHOMOTIN,
po3pobui loT NPUCTPOIB 3 BUKOPUCTAHHAM MikpoKoMM'toTepa Raspberry Pi, MikpokoHTponepa PSoC
6 Ta Cy4acHUX JaBadiB i BAKOHABYMX MeXaHi3MiB.

4. Pe3ynbraTy HaBYaHHS

MNMicns 3aBepLUEHHS LbOro Kypcy CTyAeHT Byae:

- SHamu npuvHUMNKM opraHisauii i dyHKUIOHYBaHHA IHTEpHET peyen; iCTOPIt0 BUHUKHEHHS i
po3BUTKY |HTEpHET peyen; icHytoui TexHonorii B obnacTi IHTepHeT peyen; CyvacHy ernemMeHTHY
6aszy ana nobygoBu nNpuCTPOIB IHTEpHET peyer; MOBM MporpaMyBaHHA Ta MporpamMmHe
3abe3neyeHHs, WO BMKOPUCTOBYETLCA MpPU  MpPOrpaMmyBaHHi  MIKPO-KOHTporepiB  Ta
MiKpOKOMM'IOTEpIB; MpuvHUMNK poboTn B cepenoBulli po3pobkm Node-RED, PSoC Creator 4.2,
anapaTHy i nporpamMHy 4acTUHU MIKPOKOHTponepiB PSoC 6, MikpokoMmn'toTepiB Raspberry Pi;
HanalToOBYBaTM MepexXeBy B3aeMogito M npuctposmu [oT yepes Ethernet, Bluetooth, Internet;
HanawToBYBaTU XMapHi cepBicu And niaTpumkn podoTtun npmctpois loT.
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- Bmimu npauioBatM 3 MIKPOKOHTponepamum Ta MikpokoMmmn'totepamu  Raspberry  Pi;
BMKOPUCTOBYBaTK cepenosuLLa po3pobkn Node-RED, PSoC Creator A4nsi nporpamyBaHHs IPUCTPOIB
IHTEpHET peyen; peani3oByBaTy BBEAEHHS], 0OpPOONEHHA Ta BMBEAEHHS iHpopmauil 3 AaBadiB B
MIKPOKOHTpOMEpK, MIKpOKOMM'IOTEPKW;  pO30MpaTUCA B iCHYIOUMX loT-  TEXHOMOriAX i
BMKOPUCTOBYBATU X A0 KOHKPETHUX MPOEKTIB; MPOEKTyBaTW LiNiCHi MpPUCTPOI, Mepexesi
3’eQHaHHs, 0OMiH AaHMMK; PO3pobnATN anropMTMM Ta KOMM'KOTEPHI MporpamMu MOBamMmn BUCOKOIO
PiBHA AONa  iHOpMaUiMHUX CcUCTeM; BOMOAITUM CyvYaCcHMMUM MeTodaMu aHanisy o6’ekTiB
NPOEKTYBaHHS, NPMMMaTU OMNTMMarnbHi pileHHs Woao BMOOPY CTPYKTYPU MIKPOMPOLIECOPHUX
CUCTEM.

5. ®opmart Kypcy
OuyHuMI KypcC 3 enemeHTaMm UCTaHLUINHOIO HaBYaHHA B cuctemi Moodle.

6. OOcsr i o3Haku Kypcy

- . Xapaktepuctuka HaBYanbHOI

HanmeHyBaHHS NoKa3HuUKIB .
AucumniiHm

Kinbkictb kpeautis EKTC 4
3aranbHuin obcar roguH 120
KinbKiCTb roanH HaB4YanbHUX 3aHATb 40
J1eKUinHi 3aHATTA 12
[MpakTU4YHi 3aHATTA 0
CeMiHapcCbKi 3aHATTA 0
JlabopaTtopHi 3aHATTS 28
CamocTinHa Ta iHguBigyansbHa pobota | 80
dopma nigcymMKoBOro KOHTPOIO 3anik

7. lpepekBi3nTU i KOPEKBI3UTU KypCy
HasuyanbHa gncuunniHa He noTpebye NoYaTkoBUX cneundidHnX 3HaHb
8. TexHiuyHe 1 nporpamHe 3abe3nevyeHHA, o6NnagHaHHA

[lns npoBeAeHHs Nekuii BUKOPUCTOBYETLCS MYNbLTUMEiNHe 3abe3neyeHHs. [poBeaeHHs
nabopatopHux pobIT 34iNcHI0ETECA B Nnabopartopii i3 HeobxigHMM anapaTHUM Ta MporpaMHUM
3abe3neyeHHsM. [NporpamHe 3abesneveHHs: Node-RED

9. MMoniTtuka Kypcy

YBeCb HaB4asfilbHUM KOHTEHT PO3MILLEHO B MOAYMbHOMY cepefoBulli HaBdaHHA K-TTHY
imeHi IBaHa OrieHka — moodle. [MigrotoBKka Ta BWKOHaHHS 3aBOaHb JlabopaTopHux pobiT €
000B’A3KOBMMU L1151 KOXKHOTO CTYAEHTA.

AkagemivyHa gobpoyecHicTb. OYikyeTbCs, WO poboTH CTyAeHTIB ByayTh X OpuriHanbHUMK
OOCNIfXKEHHAMN  Yn  MipKyBaHHsAMWU. BigcyTHICTb nocunaHb Ha BUMKOPUCTaHI  gXepena,
GabpuKyBaHHA [DKepen ChucyBaHHs, BTPyYaHHs B pobOTY IHWMX CTYOEeHTIB CTaHOBMASATb
npuknagu MOXNMBOI akagemivyHoi HemobpodecHOCTi. BusaABNeHHs 03HaK akageMidHol
HepobpovecHoCTi B poboTi cTyaeHTa € nigcrtaBol Ans il HesapaxyBaHHS BUKMagayem,
He3anexHo Big MacwTabis nnariaty Yn obmaHy.

BigBigaHHAa 3aHATb. O4ikyeTbCs, WO BCi CTYAEHTU BiOBIOAlOTh yCi Nekuii Ta nabopaTopHi
3aHATTA Kypcy. CTyaeHTM maroTb iHOpMyBaTM BUKNagada nNpo HEMOXNUBICTb BiABigaTu BCi
3aHATTA. BukoHaHHs ycix nabopatopHux pobiT € o6os'askoBum. CTyaeHTM 3060B’A3aHi
A0TPUMYBaTUCA TEPMIHIB BUKOHAHHSA YCiX BUAiB pobiT, nepeabadeHnx Kypcom.

dopMKn NOTOYHOrO Ta MiACYMKOBOrO KOHTPOSO. [MOTOMHUI KOHTPONb peanisyeTbcs Ha
nabopatopHux 3aHATTAX. [1igCyMKOBUIA KOHTPOIb He 3AINCHIOETLCH, @ BUCTABNSAETLCSA Y QOPMI
3aniky Ha OCHOBI MOTOYHOIO KOHTPOJHO.



10. Mporpama Kypcy

Tema 1. NMpo6GnemaTuka NpoeKkTyBaHHA i peanisauii cuctem knacy loT - Internet of Things.
OcHoBHi NoHATTA |HTepHeTy peyen. KomneteHuii po3pobHuka IoT. IcTopis BUHUKHEHHST 1
pO3BUTKY HanpsMKy loT. OCHOBHI obnacTi 3acTocyBaHHS. Knto4oBi TEXHOMNOTIYHI pilleHHs. PMHOK
BUPOBHUKIB i KOPUCTYBauiB pilleHb loT. BigkpuTi npobnemn B An3anHi, peanisadii 1 ekcnnyatauii
cuctem «lHTEpPHETY peyen».

Tema 2. CTpykTypa iHdpopMmaLinHOI cucTeMun Ha OCHOBI TexHonoril «[HTepHeT peyen».
CTtpykTypa cuctemu [HTepHeTy peyent Ta il OCHOBHI CKaaoBi YacTuHU. Xmapwu Ta nnatdgopmu loT.
KomyTauis Mk enekTpoOHHUMM MPUCTPOSIMUN Ta MepEXe!o.

Tema 3. MikpokoHTponepu ansa loT Ta anapaTHo-nporpamMHui Arduino. MikpokoHTponepu —
BM3HAYEHHS, CXOXi Ta BiAMiIHHI pucm 3 Mikponpouecopamu. OCHOBHI CKMadoBi YacTWHM,
nporpamyBaHHs. KpuTtepil knacudikauii MiKpOKOHTponepiB, CiMencTBa MiKPOKOHTPOMEpIB.
MpuHuun po6otn MK Ha npuknagi MK cimencTtsa AVR — ocHOBW Arduino. CTpyKTypa nam’qaTi Ta
anroputm po6otn MK.

Tema 4. IHTepcpeincn 3B’A3Ky. 3aranbHuin onuc iHTepdencis 3B°a3Ky Arduino. UART - universal
asynchronous receiver/transmitter. SPI - Serial Peripheral Interface. 12C - Inter-Integrated Circuit.

Tema 5. MigknioyeHHA Ao mepexi IHTepHeT. Mepexesi HanawTyBaHHSA. [naTn po3WwnpeHHs
Ons B3aemofii 3 Mepexeto — 3aranbHui ornag. Lnnam Ethernet, Wireless (XBee), WiFi, GSM.

Tema 6. B3aemogis Arduino 3 po6oTamu i cuctemamm po3yMHUM gim. Arduino i poboToTEXHiKa.
OnepauinHa cuctema ans poboTiB — BU3HAYEHHS i 3MICT. [MpakTuyHe BUKOpUCTaHHSA Arduino i ROS.
CmapT-6yaAMHOK — BW3HaYeHHs, CTPYKTypa, npuHuuny, HanpsMmu. CTBOPEHHA cuctemu
cmapT-0yQMHOK Ha OCHOBI Arduino.

11. Cucrtema ouiHIOBaHHA Ta BUMOIU

Kypc cknagaetbcs 3 1-ro HaB4anbHOro (3MiCTOBHOIO) MOAYIS.

[MOTOYHMI KOHTPOSb MNondrae B nepesipui TEOPETUYHUX 3HaHb Ta MNPaKTUYHUX YMIHb i
HaBWMYOK Mig Yac nabopaTopHUX 3aHSATb.

Pesynstat nepeBipkn caMoCTiiHOI po60TH, B TOMY YMCHi BUKOHAHHSA 4OMAaLLHIX 3aBAaHb,
CTYOEHTIB TakoX BXOOATb [0 MNOTOYHOrO KOHTposnt. MakcumanbHui ©an OUiHKM MOTOYHOI
YCNILWHOCTI CTYAEHTIB Ha MPaKTUYHUX 3aHATTSAX NPUAMAETHCA PiBHUM 12.

MigcymMKoBUn KOHTPONb NPOBOANTLCS Y (POPMI 3anikKy.

PeiiTuHroBa ouiHKa CcTygeHTam BUCTaBnSETbCH BiaAnoBiAHO A0 [lonoXeHHs npo
PEWTMHIOBY CUCTEMY OLIHIOBAHHS HaBYanbHUX [OOCArHeHb 3400yBadviB  BULLIOI  OCBITU
Kam’siHeub-TNoginbcbkoro HauioHanbHOro yHiBepcuteTy iMeHi IBaHa OrieHka nicnga npoBeaeHHs
BCiX HaBYalbHMX 3aHATb Ta KOHTPOSbHNX 3aX0AiB 3 HAaBYanbHOT ANCUMMNIHN.

CTymeHTn, €Ki MaloTb akagemiyHy 3aboproBaHiCTb 3a pesynbratamy nigCyMKOBOrO
KOHTponto, 3000B’si3aHi nikBigyBaTn ii B TEPMiHW, BU3HAYeHi rpadikoM nikeigauii akagemidHoi
3aboproBaHoCTi.

12. PekomeHpaoBaHa niteparypa
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3. MoruneHunn C. bB. [lokpokoBa nobymoBa cuctemu ans IHTepHeTy peden // BicHuk
HauioHanbHOro TexHi4YHoro yHisepcuteTy YkpaiHm "KuniBcbkun nonitexHiyHmm iHctutyT". Cepis :
PagiotexHika. PagioanapatobyayBaHHs. - 2016. - Bun. 65. - C. 73-78. — Te came [EnekTpoHHUN



pecypc] // BicHuk HauioHanbHOro TexHivHoro yHiBepcuteTy YkpaiHu "KNiBCbKUN NONITEXHIYHWI
iHCTUTYT": [canT]. — Pexum pgoctyny: http://nbuv.gov.ua/UJRN/VKPI_rr_2016_65 8 . - Hasga 3
eKpaHy.

4. Opnitok €. A. Po3pobka cuctemn "PosymHnin bByamHok" Ha 6asi "arduino" [ENeKTpoHHMI pecypcl]
/ €. A. Opntok // MaTtepianu XLVII HayKoBO-TEXHIYHOI KOHdepeHLUii nigpo3ginie BHTY, BiHHMuUS,
14- 23 Oepe3Ha 2018 p. — EnekTtpoH. TekcT. pgaHi. — 2018. — Pexum pgocrtyny:
https://conferences.vntu.edu.ua/index.php/all-fksa/all-fksa-2018/paper/view/4541

5. CTBOPEHHSI iHbopMaUiiHOI CUCTEMN MOHITOPUHIY 3abpygHEHHST aTMOcdepHOro NoBiTps MicTa
Ha OCHOBI TexHonorii «IHTepHeT peden» [TekcT] / B. B. MokiH, B. FO. Cobko, €. M. KpmkaHOBCbKII
[TaiH.] // BicHnk BiHHMLUBKOrO NoniTexHiYHoro iHCTUTYTy. — 2017. — Ne 3. — C. 49-58.



