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AHOTALIIA

B nunnomMHOMY npo€ekTi Oys10 MPOBEIEHO AETAIBHUNA OIJISIT CHCTEM PO3YMHOTO
OyIWHKY Ta CHUCTEM IHTEPAaKTHBHOT'O OCBITJIICHHS, iX MOXJIHMBOCTI Ta HeIOmiku. B
po0OTI OyJIO CTBOPEHO AJITOPUTM KEPYBAHHS CUCTEMOIO IHTEPAaKTUBHOTO OCBITJICHHS B
3aJIe)KHOCTI BiJl OTPUMAHUX JaHUX 3 PI3HUX JIaTYMKIB, Ta peaji30BaHO aJTOPUTMH AJIs
PI3HHUX MOTpeO, TAaKUX SK IHTEPAKTUBHE OCBITJIEHHS JKUTJIOBOI IUIOLII Ta 30BHIIIHIX
ocBiTieHb (acany. Takox Oyno 310paHo pobody MOJENIb, IO Ma€ MOXKIHUBICTh
iHTerpamii 10 iHTepHeTy peueld. CTBOPEHO ajIrOpuTM MOBEIIHKH 1HTEPAKTHUBHOTO
OCBITJICHHS JJI1 CTBOPEHHS KOM(OPTHHX yMOB NepeOyBaHHS JIOAWHM Ha OCHOBI
JIOCITIDKEHb MPo Ol0pUTMH JIIOAWHH. PeanizoBaHuii BeG-CepBic 3a JIOMTOMOTOIO SIKOTO,
KOPHCTYBad CHUCTEMH MAa€ MOXJIMBICTh HANAIITYBaTH CHUCTEMY IHIWBIyaJIbHO, Ma€
MOJKJIUBICTh KEPYBaTH CHCTEMOIO 3a JIOMOMOT0I0 cMapT(hOHY, TOJIOCOBOTO aCHCTEHTA,
Ta 3 OyAb SIKOi TOUKH CBITY.

Knrwouosi cnosa. po3ymHUIl OyJAWHOK, IHTEPAaKTUBHE OCBITJICHHS, IHTEPHET

peueil.



ANNOTATION

The thesis consists of a detailed review of smart home systems and deals with
interactive lighting systems, capabilities, and disadvantages. The algorithm of control
of the interactive lighting system depending on the data received from different
sensors was created in the work. Algorithms for different needs, such as interactive
lighting of the living space, and external lighting of the facade were implemented. A
working model that can be integrated into the Internet of Things was also assembled.
An algorithm of interactive lighting behavior has been created to create comfortable
living conditions for the user based on research on human biorhythms. Implemented
web-service with which the system user can configure the system individually can
control the system using a smartphone, voice assistant, and from anywhere in the
world.

Keywords: smart home, interactive lighting, internet of things.
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BCTYII

B Ham 4ac BaXKO YSBUTH CBIT 0€3 aBTOMATHU30BaHUX CHCTEM IS
nomimmeHHs kutts  monuad. lllogHs Hac oTouye ©Oe3mid  cucTeM, SIKi
JIOTIOMaraloTh HaM BHPIIIYBAaTH TEBHI 3ajayl, Ta aBTOMATU3YIOTh JIE€SKI II0JICHHI
npouenypu. OgHa 3 TaKMX CUCTEM — 1€ TaK 3BaHUU “pO3yMHHMU OyAMHOK™ 13
3pyYHHMH BapiaHTaMH KePyBaHHS OCBITICHHS.

Hapa3i icHye 6arato pi3HMX pillleHb JJI peajizallii JaHoi 3ajadi, aje BCl
MalOTh MEBHI1 HEJOJIKH:

* HecyMiCHICTh CUCTEM PO3YMHOTO OYJMHKY PI3HUX BUPOOHUKIB

* BincytHicTh amanraiiii 10 pi3HUX miatGopm

* Bucoka 111Ha

* HemosxnuBa iHTerpailisi TEXHIKH 1HITUX BUPOOHUKIB B CUCTEMY

* IIpobGiemu npuiiomy/nepenaBants iHpoOpMallii Mi>XK MOTYJIAMH
PO3yMHOr0 OyAMHKY

* BigcyTHicTh  aHamizy IOBEMIHKM  KOpHCTyBada Ta  ajamnTarii
aBTOMATHU3AI1 Mi] KO)KHOTO KOPUCTyBayda

Cepen TIIOCIB BUKOPUCTAHHS CUCTEM PO3yMHOTO OYAMHKY MOKIIUBO
BUJIUIUTH HACTYIIHI:

» ABTOMAaTH3allis IEBHUX MPOIIECIB

* besneka

* ExoHOMIS elleKTpoeHeprii

* JlucraHiiiiHe KEpyBaHHS CUCTEMaMHU PO3YMHOTO OyJIMHKY

* IlinTpumanHs KoM(GOPTHUX YMOB (TeMIIEpaTypa, BOJOTICTh, OCBITJICHHS)

ABTOMAaTH30BaHi CHCTEMHU JIONIOMAararOTb CKOHOMHUTH CJIICKTPOCHEPTIIO,
CTBOPUTH KOM(OPTHI YMOBH NPOKUBAHHS B OyIMHKY, aJaNTyBaTUCS M1 KOXKHOTO
KOpUCTYBaua  IHAMBIAyaJIbHO, BIJJAJICHO  KOHTPOJIOBATH  IOKAa3HUKU 13
BCTAaHOBJICHUX CEHCOPIB, Ta KEPYBATH eJIeKTpoMepexero. [1]

[HTEepaKTUBHE OCBITJICHHS JO3BOJUTH CTBOPUTH KOM(pOpPTHE TiepeOyBaHHS B
OyIUHKY, TaKOXX MOX€ OCBIT/IIOBaTH (Qacag OyIMHKY Ta MpUOYIUHKOBY

TEDUTODLIO
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JlocuTp ~ BaXJIMBUM  aClEKTOM  BHUKOPUCTAaHHS  1HTEPAKTHUBHOTO

OCBITJICHHS € €KOHOMIS €JIEKTPOCHEPTi.
SKI0 Ha CEHCOp OCBITJIEHHS MOMAAa€ TOCTaTHS KUIBKICTh CBITJIA, TO OCBITJICHHS
He Oy/ie YBIMKHEHO, aJie SKIIO0 HATYpaJbHOTO OCBITJICHHS HE BUCTAYa€, TO CUCTEMA
OyAe BMHUKAaTU LITYYHE OCBITIEHHS TUM CaMUM CTBOPIOBaTH KOM(OPTHI yMOBHU
nepeOyBaHHS JIIOAMHU B MPUMIIICHHI.

Takoxx naT4MKH pyXy MOXKYTh PEECTPYBATH MEPEMIIICHHS JIOAUHHU T10
OyauHKy. B 3ayexHoCTI BiA TOrO, 1€ 3HAXOAUTHCS JIFOJJMHA BMUKATH Ta BUMUKATH
CBITJIO B PUMIILIEHHI.

[nTepakTBHE OCBITIEHHS (acanxy Ta NpUOYAMHKOBOI TEPUTOPIT MOXKE
BMUKATH OCBITJICHHS B 3aJIEKHOCTI B1Jl IOTOYHOI'O 4acy, Ta JaHUX SIKI OTPUMAE 3
MepeXi IHTEPHET BIJHOCHO TPHUBAJOCTI CBITIOBOTO JHS, AATYMKIB OCBITJIEHHS, a
TaKO)X BpaxyBaTu OakaHHS KopucTyBaua. lle 103BOJIMTH CTBOPUTH KOMQOPTHI
YMOBH JUIsl KOPUCTYBaya, €KOHOMHUTH EJIEKTPOCHEPIil0 Ta IMPOJOBXKHUTU PECYpC
SJIEKTPONPUIIAIIB IO MiICBIYYIOTh (acal Ta MpUOyIUHKOBY TepUTOPitO. [2]

CucremMa IHTEPaKTUBHOTO KEpyBaHHS OCBITJICHHSIM M0Oy/J0BaHa 110
MOJYJIbHOMY TIPUHIIUITY, 3aBISKH SIKOMY MOXIIUBO PO3UIMPUTH CUCTEMY ILISTXOM
JIOJaBaHHS MOJYJIB, Ta 3aMIHUTH II€BHI YaCTHHHU CHUCTEMH Oe3 HeOoOX1JTHOCTI
BHECEHHS 3MiH [0 IHIIMX YacTUH cucteMu. Jlo cHCTEeMU MOXJIMBO JOAATU
pPI3HOMaHITHI CEHCOpPH, HAIMpPHUKJIAJ CEHCOPU pPYyXy, MPUCYTHOCTI, OCBITJICHHS,
BoJIorocTi Ta iH. CeHCOpU MOXYTh PO3MUPUTH (HYHKIIIOHAT CUCTEMH, Ta TIOBHICTIO
PO3KPUTH MOTEHITIAT CUCTEMH IHTEPAKTUBHOTO OCBITICHHS. [3]

KepyBatu aHOI0 CHCTEMOIO MOKJIMBO 13 OyJb K01 TOUKM CcBITy. CHcTema
i’ €MHYETHCS 10 Mepexi iHTepHeT. KoprcTyBad 3a J0MOMOT0I0 CBOTO CMapThOHY
4y OyJib SIKOTO MPUCTPOIO KOTPHU Ma€ BUXIJI 10 MEPEXkKI IHTEPHET MOXKE B PEKUMI
pealbHOTO 4Yacy KepyBaTH Ta CIOCTepiraTH 3a CTaHOM CHCTEMH, 3MIHIOBATH
HAJIAIITYBAaHHS, Ta KOHTPOJIOBATH BUTPATH €JIEKTPOEHEPTii.

Hapasi koxkeH BHUpOOHUK OOJIaJlHaHHA [JJIi  PO3YMHOIO  OYAMHKY
HaMaraeTbCsi CTBOPUTH BJIACHY €KOCHUCTEMY. AJie TOJOBHA MpoOjieMa CTBOPEHHS

BJIACHOI €KOCHCTEMH JJIs1 KOXKHOTI'O BI/IpO6HI/IKa noJjsira€ B TOMy, o Maro4m MEBHI
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Moayii Bix "BupoOHuKa A" HEMOXIIWBO TiJ €IHATA MOAYJb Bix "BupoOHHMKa B",
TAM CaMHM BUPOOHUKH 3MYIIYIOTh KOPHCTYBadiB BHKOPHCTOBYBATH MPOAYKIIIIO
TUIBKH iX BUPOOHUIITBA.

VY BumajKy SKIIO KOPUCTYBad BCE Taku MpuaOaB npuiaj Big "BupoOHuka B"
3aMICTh 3PYYHOTO DIIICHHS 1 MOXJIMBOCTI KepyBaHHS BCiMa MpPHIIaJIaMH 3 OJIHOI
CIJIbHOI KOHCOJII KEpyBaHHS, BIH OTPUMYE JTOJATKOBI HE3PYYHOCTI, TaK SIK HE
3MOYKE€ KepyBaTH BCiM 00JIaqHaHHAM 3 "0THOTO MicIs" (MOOITFHOTO JOMIATKY), TaK
Ak Oyne 3MyIIEHUW KOPUCTYBAaTHUCA ACKUIBKOMAa KOHCOJSIMHM Ta MOOUIbHUMHU
JoAaTKaMH OJTHOYACHO, TaK SIK BIJICYTHSI YHI(IKaIlisl CUCTEM.

Ha Buxomi KopucTyBa4 IMOBHHCH 3aBXJAM TPUMATH B TaM SITI B SIKOMY
JOIaTKy BIH Ma€ MOXJIUBICTh KEpyBaTH NEBHUMHU MOAYISIMHU. Takox uepes
BIJICYTHICTh YHi(iKallil HEMOKJIMBO PO3KPUTH MOBHHUI MOTEHI1a] JAHOI CUCTEMHU.
[4]

Y Tomy umcii € mpobiieMa CYMICHOCTI MPOTPAMHOTO 3abe3reyeHHs 13
npuiagamMu kopuctysadiB. He Bci momatku aganrosani min 10S abo Android. Ane
rOJIOBHA 3 MPOOJIEM KOPUCTYBAHHS TaKOK CHUCTEMOIO 1€ BTpaTa MOXIJIMBOCTI, 200
B3arajii HEMOXKJIMBICTh KOPUCTYBaHHS MOOUIBHUM MPUCTPOEM. BiacyTHICTh BeO
CepBICY IJII KEpyBaHHS CHUCTEMOIO 1HTEPAKTHBHOT'O OCBITJICHHS MPHU3BOJIUTH 0
HE3PYYHOCTEH Ta BTPATH MOKJIIMBOCTI KEPYBAHHS CHCTEMOIO 3 IHIIOTO MPUIIAdY,
OTKE TMOBHA BTpaTa KOHTPOJIO HAJl CUCTEMOIO.

Takox y Bumanky mnepe0OiB Ha cepBepax BUPOOHUKA KOPHCTyBau Oyje
BTpa4yaTH MOXJIMBICTh KOHTPOJIFO HaJ CHCTEMOIO, HaBITh SKIIO KOPHCTYBad
3HaXOJUThCSI B 30HI OOCIYyroByBaHHsS cuUCTeMH. OTKe HEOOXITHO CTBOPUTH

CUCTEMY IHTEPAKTHUBHOTO OCBITJICHHS, 1110 BUPIIINTH BUIICONKCaHI MPoOIeMu
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1. OIJIAA IHTEPAKTUBHUX CUCTEM

Hapasi Ha punKy icHye 0e3/1i4 roTOBUX pillleHb Tak 3BaHOro "Po3ymHoro
OyIMHKY", KO’KHA 3 CUCTEM Mae€ CBOi MepeBaru Ta Henoaiku. KoxeH 13 BUpOOHHUKIB
3aleBHs€ MOTEHIIMHUX MOKYIILIB, 1[0 MOr0 CHUCTeMa HaWKpalia, MO3UII0OHYIUN
CBIM MPOAYKT JIUIIE 3 MO3UTUBHOI CTOPOHU Ta PO3MOBIJAIOYU TILIBKH MPO CUIIbHI
CTOPOHM HOro BHUpPOOY. AJie MPOITHOPYBABIIM MAPKETUHIOBl YJIOBKH KOXKHOT
KOMITaHii BUPOOHMKA, HE BAXKKO BHSIBUTH, IO CHUCTEMHU SKI BOHH HaMararoThCs
MPOJIaTH TOTCHIIIHOMY TIOKYMIf0 He To030aBlieHi cBoiXx mpobiem. Haxxanp
KOpUCTYBau, 10 NpuAOaB OAHY 13 CHUCTEM PO3YMHOTO OyAMHKY a00 CHCTEM
IHTEPaKTUBHOTO OCBITJICHHSI TIOYMHAE TOMIYaTH HEAOJIKM BXKE IICIS TOro, SK
MPOJYKT TEBHOI KOMIIaHii Oysio mpua0aHO, Ta BCTAHOBIEHO B OYJIMHOK, ajKe
nepesa KymiBJiIe MAapKETHHI, TapHe O()OPMIIEHHS NPHUCTPOIO, Ta HABITh SICKpaBa
KOpoOKa B SIKy 3allaKOBaHO NMPUCTPIA BUKOHYE CBOIO TOJIOBHY 3ajJlayy - MPOJATH
INPUCTPIA, TUM CaMHUM MOKYMEIb OYIKyBaB OTPUMATHU MHPOAYKT MPO KU HOMy
pO3MOBiAIK, a HACMpaBli OTPUMAaB 30BCIM IHIIE. PO3rnsHyBIIM HaWOLIBII
MOMYJISIPHI PIIIIEHHST MPECTABICHI HA PUHKY MOXJIMBO BUSBHUTH SIK CHJIBHI TaK 1
cabKl CTOPOHHM KOXKHOTO TMPOAYKTY, 1 BXXE€ B 3aJIEKHOCTI Bij moTped miaiopatu

pillieHHsI, sike MoTpeOye KOXKEeH KJIIEHT 1HANUBIyalbHO. [5]

[Ilo Hapasi 3 cebe ysaBisie “po3yMuuit Oyaunok”? Ilig TepmiHOM “po3yMHMIA
OyIuMHOK” MarTh Ha IyMIl MEBHY KUIbKICTh NMPHWJIAJIB IHTETPOBAHUX B CIUIbHY
MEpPEeKy B MeXax SIKOI MOXIWBO 3IIHCHIOBATH KOHTPOJb HaJ KOXXHHUM
IHTErpOBaHUM MpPUJIAJAOM. TakuM UMHOM Marouu JAEKUIbKa pO3yMHUX MPUCTPOIB B
N1’ €IHAHUX B CHUJIBHY MEPEXY KOpUCTyBad OyJe MaTh 3MOTY KOHTPOJIIO Ta
KEpyBaHHSA KOXHUM MPUCTPOEM O3 HEOOXITHOCTI OE3MOCEPEeHbOT0 AOCTYIY A0
HBOT'0, TAKOX Il IPUCTPOi Oy1yTh BUKOHYBATH MEBHI PyTHHHI pOOOTH, TUM CaMUM
3MEHIIMBIIN Yac B3a€MOJIii KOpHCTyBadya 3 HUMH. He MEHII BaKJIMBUM acTeKTOM
BUKOPHUCTAHHSA PO3YMHOro OyAMHKY € Oe3neKka Ta EKOHOMisl eNeKTPOEHEprii.

BnpoBajkeHHs: aBToMaTtH3alli B CHCTEMY PO3YMHOIO OYIWHKY J103BOJIUTH
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BUMHKATH Ta BMHKATH CJICKTPONPIIAAA B 3aJEKHOCTI Bil HEOOXITHOCTI,
HAIPUKIIAJ YBIMKHEHHS OCBITJICHHS MPU 3HAXO/KCHHI JIFOJUHU B MPUMIIIEHH] Ta
BUMKHEHHSI OCBITJICHHS MICJI TOTO, SIK JIIOJAMHA TMOKUHYyNA mnpumMiiieHHs. Came
3aBIAKH 1bOMY Oy/J€ EKOHOMHTHUCS €JIEKTPOCHEPTis, OKpIM TOr0 TaKOX
30UTBIIYETHCS PECYPC ENEKTPUYHOTO Mpubopy. Takok MOMXKIMBE aBTOMATHYHE
peryJIfoBaHHS PIBHS OCBITJEHOCTI B 3aJIe’KHOCTI BiJ MOTOYHOTO Hacy, abo Bif
OTPUMAHMX JaHUX 3 MiJ €IHAHOTO JO CHUCTEMH JaT4MKy OCBITIEHOCTI.
ABTOMAaTH3aIlisl KEpPYBaHHS OCBITIEHHSAM OCOOJMBO akTyajdbHa B MPOXITHUX
OPUMIMIEHHSAX, TaKuX SK KOPHUIOpH, CaHBY31IH, cxoau. OKpiM KepyBaHHs
OCBITJICHHSIM MOXJIMBE KEpyBaHHS KIIMAaTUYHUMH yMoBamMH OyauHKy. B
3aJIC)KHOCTI B1JI BCTAHOBJIEHUX OaXKaHMUX MapaMeTpiB TEMIEPATypU CUCTEMA MOXKE
YBIMKHYTH KOHJIMLIIOHYBaHHS a00 BEHTWJIALIIO 3311 3HWKEHHS TEMIIepaTypu B
NPUMIIICHH], @ y BUIMAJIKy HEOOXITHOCTI 30UIbIIEHHSI TeMIIEpaTypu BUMKHE BCI
OpUIaax, sIKIi BUKOPUCTOBYIOTHCS JUIsI OXOJIOJKEHHSI MPUMILLEHHS 1 pa3oM 3 TUM

YBIMKHE MPHUIIAJIH, IO 00IrpiBarOTh MPUMILICHHS, HAPUKIIA] 00irpiBayi. [6]

OKpiM TOrO IO CUCTEMU PO3YMHOTO OyJIMHKY MOKJIMBO IiJ1€THATH CUCTEMU
Oesmeku. JlarTunku muMy, BHTOKY, a00 HATYMKU BIIKPHUTTS BIKOH Ta JBepel. Y
BUIAJIKY CHPALIOBaHHS Oy[b SIKOTO 3 BHUIIENEpPENIYeHUX AaTYMKIB cUcTemMa Oyne
1H(OpMyBaTH KOPUCTyBaya, IO CHPAIFOBAB NMEBHUM JATYMUK, OJWH 13 HACTYITHHX
METOJIB: CMC-TIOBIIOMJICHHS, Telle(OHHUN BHUKIMK, a00 TIOBIIOMJICHHS Ha
cMapThoH y MOOITBHOMY MOJATKy CHCTEMU PO3YMHOro OyAuHKY. TUM camum
KOpPHUCTYBad B CHPOMO31 3aBXIU CTaH B SIKOMY 3HaXOJIUThCS WOTro OyIMHOK, a Yy
BUMNAJKYy HEOE3MeUHOoi cuTyalii oapasy Oyjae npoiHPpOopMOBaHUN MPO CUTYyallilO. Y
BUMAAKY SIKIIO KOPHCTyBad 3a0yB BUMKHYTH TEPBUHHHHA EIEKTPUYHUN TIPUIIA,
BIH Ma€ 3MOry y MOOUIBHOMY JI0JaTKy BCTaHOBJIIEHOMY Ha #oro cmapT@oHi
BIJIJaJICHO BUMKHYTH LI MPUCTPIi, 1 OYTH CHOKIMHUM CTOCOBHO O€3MEKH MOro

PUMITIICHHS.

OKpiM TOTO CUCTEMH PO3YMHOTO OYIMHKY Ta IHTEPAKTHUBHOT'O OCBITJICHHS

OyJle KOpUCHO BUKOPUCTOBYBATH HE TUIHKU B KBapTUpax, a00 OyJAMHKAX, a TAKOX 1
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B O(ICHMX TNpPUMINICHHSIX. Y BHIAAKy HEOOXITHOCTI JOJaBaHHS TEBHOTO
(GyHKIIIOHaTy KOPHCTYBad Ma€ 3MOTY NpuUaOaTh MOAYNb, KOTPUWA BHUPIIIUTH
3aB/JIaHHS TOCTaBJICHE KOPUCTyBaueM. AJie € mpobiemMa B TOMY, L0 MOJIYJIb
MOBUHEH OyTH OJHAKOBOI MapKu BHUPOOHWKA, AK€ Y BHIMAAKYy BUKOPHUCTAHHS
MOJIYJIS BiJI 1HIIIOTO BUPOOHHMKA, KOPUCTYBa4 OyJie B HECIIPOMOXKHOCTI 00’ €THATH
BCl MOAYJII B OJHY cHUCTeMy. SIKIO y BUPOOHWKA BIJICYTHI MOMYJ, IO MaloTh
MO>KJIUBICTh BHUPIIIUTH TOCTABJICHY 33/1a4y KOPUCTYBAdeM, OTXKE BHUPINIUTH JTaHY
npobiemMy HeMOXJIUBO. OTKe KOpHCTyBauy MOTPIOHO BUOUpATH Mk BiIMOBOIO
BIJl BUPIIIEHHS MOro 3ajayl 3a JONOMOIOK CUCTEMHU PO3YMHOTO OYAMHKY 1 MIX
BTPATOI0 MOXKJIMBOCTI KOPUCTYBATHCh OJHUM JIOJATKOM JUIS BCHOTO OOJIaAHAHHS,
abo mpuadaTH pilIEHHS BiJ 1HIIOTO BUPOOHHUKA 1 BTPATUTH 3PYUHICTh KEpyBaHHS
BCiMa MOJIYJISIMU B paMKax OJTHOIO MOOUIBHOTO JIOJATKY, TaK SIK KOXKEH BUPOOHUK
HAMara€eTbCsi CTBOPUTH CBOIO BJACHY CHUCTEMY, A€ OyAyTh MpalioBaTH JIHIIIE

MOJYJI1 1OT0 BUPOOHUIITBA.

1.1 Orasin HassBHUX pillleHb

JIJisi TOpIBHSHHA TOTOBHX pillleHb OyJio OOpaHO HACTYMHI MPOAYKTH
PO3yMHOTO OYJMHKY, 110 KOPUCTYIOTHCS MOMYJISPHICTIO Y PUXWIHHUKIB 17I€H TTPO

BJIACHUH “pO3yMHUI OyIMHOK .

1.Xiaomi Smart Home (Puc 1.1)

i
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Puc.1.1

Kuraiicbkuii BupoOHUK Xia0Mi MpomoHye peanizailito po3yMHOTO OYAHHKY
3a JIOTIOMOTOI0 TOJIOBHOTO KEPYIOYOro BY3Jy Ta JAOJATKOBHUX MOMAYNTIB, IO 3a
HEOOXTHICTIO MOMJIMBO TMPUA0ATH, TUM CaMHUM PO3MIUPUBIINA (YHKITIOHAT
PO3YMHOTO OyAMHKY. [ToyaTkOBUM piBHEM ISl HATAIITYBAHHS PO3yMHOTO
OyauHKY sBIsieThcss HaOipa Xiaomi Smart Home Kit xortpuii Bkiouae B cebe
IUII03, JATYUK PyXy, AATUYUK BIIKPUTTS JBepeil abo BIKOH Ta YyHIBEpPCAIbHY
KHOTIKY. Bapticte manoro Habopy 6mm3pko 2500 rpuBeHb, aje Ha JaHWA MOMEHT
npuadaTh Takuid KOMIUIEKT Ha TepuTopli YKpaiHM He Mae MOXJIMBOCTL. Jliis
BUPILIEHHSI TPOOJIEMH IHTEPAKTHBHOIO OCBITJIIEHHS MOTPIOHO OyAe T0JaTKOBO
npuadaTh JaTYUKHU PyXy Ha KOXKHY TOUuKy (mpubiau3no 500 rpuBeHb), Ta po3yMHUN
BUMHKA4Y KOTpUil TakoX komtye npuomusHo 500 rpuBens. Omxe mms
oOJalITYBaHHS KOXKHOI TOUKH /i€ HEOOX1AHO IHTEPAKTUBHO KEPYBaTH OCBITICHHSIM
HeoOx1Ho Oyzae cruiatuty 1000 rpuBeHb 3a TOUKY, 110 HE € EKOHOMHUM PIIIEHHSIM
JlaHHa cucTemMa Ma€ HaCTyIHI HEIOJIKM: Majla 30Ha TIOKPUTTS CUCTEMH,
HEJIOCTAaTHSI KUIBKICTh MOJYIIB, IO Oyae oOMeXyBaTH (PYHKITIOHAT PO3YMHOTO
OyIUHKY, THM CaMUM 3pOOUTH HEMOXKJIUBUM PO3KPHUTH BECh MOTEHITIAT PO3YMHOTO
OyIWHKY Ta CHCTEMY IHTEPAaKTHBHOTO OCBITJICHHS. TaKo)X HE MCHINI BaXXIIMBUM €
npobJieMa BiJICyTHOCTI YKpaiHChKoi a00 Pociiicbkoi MOBH B MOO1IBHOMY J0JIaTKY,

Tk Kutaiicbka Ta AHTJIICHKA.

2. Fibaro (Puc 1.2)
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Puc.1.2

Fibaro - npodeciiiauii iHCTpYMEHT AJIi CTBOPEHHS PO3YMHOIO OYIUHKY a
TaKO)X CHCTEMH 1HTEPAaKTUBHOTO OCBITJICHHS Ha Horo 0asi. lleit BUpOOHHUK Mae
BEJIMKY JIHIAKY MOJYJIB, 1[0 MOXYTh BUPIIIMTH Oarato 3agad, B TOMY YHCII

CTBOPUTH CHCTEMY 1HTEPAKTUBHOTO OCBITJICHHS.

OpHak BCTAHOBJICHHS Ta HAaJAINTYBaHHS CHCTEMH IOBHHEH BHKOHYBAaTH
CHEIIAIICT, OTKE 3BUYAMHUN KOPHUCTYBad HE 3MOXKE JIETKO I €aHATH MOAYJI 1
OTpa3y MoYaTH KOPHUCTYBAaTHUCA BCiMa IEepeBaraMu PO3yMHOro OyauHKY. OKpim
TOTO BapTICTh I[1€i CUCTEMHU JIOBOJII BHUCOKA, 3a MOYATKOBUI HaAOIp B KOTpUIA
BXOJIUTH IICHTPATHLHUN KEPYIOUUH BY30J1, TaTYUK OCBITIICHOCTI, TTOKE)KHUIA TaTIUK
KOTpUU PEECTPYE HASBHICTh 3aJUMJICHOCTI a00 aHOMAJIbHO IIBHJKY 3MIHY
TEeMIIepaTypHy, pO3yMHa PO3ETKa, Ta TaTYMK BIAKPUTTS ABEpel Ta BIKOH. OTxe s
peanizalii CUCTEMHU IHTEPAKTUBHOIO OCBITJIICHHS HEOOXIIHO MpUI0ATH PO3yMHE
pesne abo po3yMHUI AUMMED BiJl BUPOOHMKA, KOTP1 KOMITYIOTh 30BCIM HE JICIIEBO -
2000 rpuBens. Lo cucteMy Ha3BaTH €KOHOMIYHOIO TaAKOK HEMOXKJIUBO Y 3B’ SI3KY 3
BapTICTIO Ha MOJyJIl Ta Ha MOYaTKOBUM HaOip, Oe3 sKOro cucrema He Oyne

GyHKIIOHYBaTH.

3. BroadLink (Puc 1.3)

®. e - Works with

alexa IFTTT
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Puc.1.3

Pimenns Bim Kwuraiicbkkoro BupoOHWKA OOJagHAHHS IS PO3YMHOTO
oynuaky BroadLink He Mae B CBOii CHCTEMI IIEHTPAIIBHOTO KEPYIOYOTO BY3JIa, 110
pOOUTH MOTO ACLEHTPANI30BAHUM , 3aBISKA IbOMY MOJIMBO MPHUAOATH IUIIIE
HEOOX1THI MOJyJ1 1 KOPUCTYBATUCS JIMIIE TUM, IO HEOOXITHO KOXKHIM JIHOJMHI
IHIUBITyaIbHO. MOXJIMBO CTBOPIOBATH aJTOPUTMHU IOBEIIHKM MOMYJIB, ajie¢ Ha
ajb 1]l Yac HAlMCaHHS aJITOPUTMIB HEMOXJIMBO BUKOPHUCTOBYBATH 3aJICKHICTD
BiJl MOKAa3HUKIB 1HIIOTO MOJYJIO, T2 BUKOPUCTOBYBATH AJITOPUTMH B 3aJICKHOCTI
Bil TOAIN, a oTke Ha 0a3l Ii€l CUCTEMHU HEMOXJIMBO CTBOPUTH CHUCTEMY

1HTEPAKTUBHOTO

OCBITJICHHS.

4. AJAX (Puc 1.4)

AJAX

Puc.1.4

BiTun3HsHuii BUPOOHUK OXOPOHHOTO OOJIATHAHHA Ta CHCTEM peajizailii
po3ymHOro OynuHKY icHye Ha puHKY 3 2011 poky. 3a yac iCHyBaHHSI TIPOIYKIIiS
KOMIIaHii 3apeKoMeHyBaia ce0e siK OJIHE 3 HaKpalluX pillleHb 0e3neKu OyIUHKY.
Hapasi npoaykt npogaetscs 6ubine Hixk B 120 kpainax cBiTy, Ta mO3UIIOHYE ceOe

AK OXOpOHa cHCTeMa 3 eJeMEeHTaMH po3yMHoro OymuHKy. g peamizamii
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IHTEPaKTUBHOTO OCBITJICHHSI MOKJINBO BUKOPHUCTOBYBATH TATYUKH PYyXY Ta CHIIOBE
pene AUCTAHIIIHHOTO KepyBaHHS. 3a JIOMOMOTOI0 JOAATKOBUX MOJYJIIB MOJIHBO
i’ eqHaTd Moaysl BupooHuirrBa AJAX 10 1HIIMX CHCTEM KepyBaHHS PO3YMHOIO
OyAMHKY, 1 B 3BOPOTHbOMY HAIPsIMKy, TOOTO MOJYJI CTOPOHHIX BUPOOHHKIB IO
cucremu AJAX. Pimenns Big AJAX Haxkallb TakoX HE € TOCUTh €KOHOMHHUM. J[J1s
MOBHOIIIHHOI peaiizailii CUCTEMH 1HTEPAKTUBHOTO OCBITJICHHS HE BHCTaYae
MOJIyJIiB OCBITJICHOCTI, y BUIAJKy BUKOPUCTAHHS MOJYJIB CTOPOHHIX BUPOOHHKIB
IHTErpOBaHUX B JaHy CHUCTEMY HEMOXJIMBO OyJe OTpUMaTH CUCTEMY
IHTEPAKTUBHOTO OCBITJIEHHS TaK SIK MporpaMHe 3a0€3NEe4YeHHs] CUCTEMU HE B
CIPOMO31 HaJlalITYyBaTH aBTOMATH3allll0 B 3aJE€XKHOCTI BiJ MEBHOI MOAli, abo
OTPUMAHUX PE3YyJbTATIB 13 CTOPOHHBOTO JATUMKY, TaK SK BUPOOHHUK B TEPIILY
Yepry IMO3UIIOHYEThCS SK OXOpOHA CHCTEMa, a BXKE IMOTIM CHUCTeMa PO3YMHOTO
OyIuHKY, a OTKe (YHKI[IOHAT PO3YMHOrO0 OYIWHKY Ta HOTO I1HTEPAaKTHBHICTH
BIJIXOJIUTh HA JIpyruil miaaH. OTxe JaHy CUCTEMY TaKOX HEMOXKJIMBO PO3IJISIATH

SK TIOBHOLIIHHY CUCTEMY 1HTEPAKTUBHOI'O OCBITJICHHS.
5. Philips Hue

Koprmopariiss Philips Ttakox He 3amuimiach B CTOPOHI, 1 BHIYCTHJIa Ha
PUHOK BIJIACHY CHUCTEMY IHTEPAKTUBHOTO OCBITJIeHHS. CHCTeMa CKIAIaeThes 13
rOJIOBHOT'O KEPYHYOro By3Jia, KOTPUM € ILIH030M JUIsl BCIEI CUCTEMH, PI3HUMHU
JaMIIaMd  Ta CBITJIOJIIOJHUMH CTPIYKaMH, KOTPUMH MOXKJIMBO KEepyBaTH 3a
JOTIOMOTOI0  MOOUIBHOIO ~ NPHUCTPOI0.  BUKOPUCTOBYHOUM  II0O  CUCTEMY
IHTEPAKTUBHOIO OCBITJIEHHS MOJIMBO CTBOPUTH KOM(DOPTHI YMOBU OCBITJIICHHS,
10 BCEpeauHI MPUMIIIEHHS, M0 Ha (acaal npuMinieHHs. Takok € MOXJIUBICTH
CTBOPEHHSI EBHUX AJITOPUTMIB aBTOMATHU3allli B 3aJIEKHOCTI BiJ yacy. CucteMoro
MOJKJIMBO KEpyBaTH uepe3 MOOLIbHUI 104aTOK, @ TAKOXK 32 JJOTIOMOTOI0 TOJIOCOBHUX
acucrentiB Siri, Google Assistant, ta Alexa. Ane B miHIHII NPOAYKTIB HE
MPEJICTaBICHO AATYUKUA OCBITJIICHOCTI, a OTXKE I CHUCTEeMa HE MOXKE SIBJIATHCS
MOBHOITIHHOIO CHUCTEMOIO 1HTEPAKTUBHOTO OCBITIIEHHA. TaKoXX cHCTeMa HEBMi€

BIJICTIIIKOBYBAaTH TEPEMIIEHHS KOPUCTyBaya B MeEXaX 30HU OOCIYroBYyBaHHS
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CHUCTEMH, OT)K€ HE 3MOXE YBIMKHYTH OCBITJICHHS, KOJU KOPHCTYBad BXOIUThH B
KIMHATY, 1 TAKOXK HE 3MOKE€ aBTOMAaTUYHO BUMKHYTH OCBITJICHHS KOJM KOPHCTYBad
MOKUJA€ MeXI KiMHAaTH. Maroud Il J1aHl CTa€ 3pO3yMUIO IO HEMOXKIIHBO
BUKOPUCTATH CHUCTEMY SK IIOBHOIIIHHY CHCTEMY IHTEPAaKTHBHOTO OCBITJICHHS,

KEpyBaHHS OCBITJICHHSIM JIMIIIE B PYYHOMY PEKUMI.

Ile Oynm HaWOLIBII MOMYISAPHI CUCTEMH BHYTPIIIHBOT'O OCBITJICHHS, alie
TaKOXX ICHYIOTh CHCTEMH OCBITJIEHHS acady, SAKi TaKoX  MOXIJIHUBO
BUKOPHUCTOBYBATH SIK CUCTEMH IHTEPAKTUBHOTO OCBITJICHHS, a OTXKE II PIIICHHS
TaKOX TMOTPIOHO PO3IIISIHYTH, Ta BHUSCHUTH HACKUIBKM BOHM MIAXOASATH O
MOCTaBJICHOI 3ajaui. Haxkanp pilieHHs] 1HTEPAKTUBHOTO OCBITIICHHS (acamy aiis
BUKOPDHCTAHHSA KOPUCTYyBau€M B MeXaxX CBOro OYJUHKY Ta MNpUOYyAMHKOBOI
TEPUTOpPIi BIJICYTHE, TOYHINIE BCl PINIEHHS POOJIATHCSA TiJ 3aMOBJICHHS, OTXKE
FOTOBUX CTAHJAPTHUX pIIIEHb, L0 MOXYTh MIJIATA a0OCOJIOTHO 0 KOKHOIO
OyIUHKY Ta MOTro TepUTOpii HA JaHUI MOMEHT BicyTHI. CHUCTEeMY 1HTEpPaKTUBHOTO
OCBITJIEHHS (hacajy 3arajioM BHKOPHUCTOBYIOTh IU3alHEpU, IO XOUYTh JOJATH
MEBHOI YHIKAJIBHOCTI OyaAiBiIi, SIKy BOHH CHPOEKTYBaIH, TUM CaMUM BUIUIATU

OYIIBIIIO Cepel 1HIITHX.

1.2 OcHoBHi 3a1a4i iHTepaKTHUBHOTO OCBiT/IeHHs acany

Po3rasiHeMo OCHOBHI 3ajadl 1HTEPaKTUBHOIO OCBITIIEHHS ¢acagy sK 31
CTOPOHM apXITEKTypu Ta 13 CTOPOHU (YHKIIOHAJIBHOTO PIMIEHHS A1 €KOHOMIT
eJIEKTPOCHEPT1i Ta CTBOPEHHS 3pYyYHUX YMOB IepeOyBaHHs O OyJIUHKY Ta Ha

npUOYIUHKOBIM TEPUTOPIi, B MEXKAX SKOI MPAIIO€ JaHa CUCTEMA.

[Tounemo 3 OTJIAMYy CUCTEMHU IHTEPAKTHUBHOTO OCBITJICHHS ISl BUPIIICHHS

apXITEKTYpHUX 3a7ad.

EnexTpoenepris - 11e TEXHOJIOTIS, sSIKa CTajia JHKEPEIOM IIIHMO0KOTO TOIUBY 3

HEPHIOTO MOMEHTV 11 BU3HAHHS 3ABJISAKHA CBOIHM 3JIATHOCTI 30LIBIIVBATH DECVDCH TA
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MPUAATHOCTI O BUKOPHCTAHHS MICTa Ta yTPUMYBaTH yBary JIIOJICH MPOTITOM
Ot TpuBasioro mnepioxy . OJHaK OCBITJIEHHS BXE HE € BHUKIIOYHO
(GyHKIIIOHATBHUM, ajle 1 TaKoXX IIOBMHHO pajyBaTH, IIO00 CIIJyBaTH MeETI
«IPUKpacH MicTa», 100 3poOUTH MICTO OUIBII NPUBAOJMBUM HAaBITh MiCIA
HAacTaHHS TEeMpPsBH. TOMY BaXJIMBICTh OCBITJICHHS IS MICBKHX MPOCTOPIB Oyjie
BHCOKO OIlIHEHa JIsl TOro, 00 30eperTd MICTO JUHAMIYHUM MPOTATOM OB

TPHUBAJIOTO MEPIOAY, a TAKOXK IMOKPAIIUTH HIYHI MeH3axi MiCTa.

dacan - e obauyys Ta obpasz OyIiBIl JUIs TPOMAJCHKOCTI , SIKMH Bigirpae
KJIFOUOBY POJIb Y €MOIIIITHOMY Ta palllOHaJIbHOMY CIIJIKYBaHHI MDK OyAiBJICIO Ta
rpoMaJcbKicTiO. ToMy 30BHIIIHE (pacasiHe OCBITICHHS BIAITPAE )KUTTEBO BAXIJIHUBY
POJIb Y MICBKHX MPOCTOpaXx 1 MEPEeBaKHO BIUIMBAE HA HABKOJIUIIIHE CEPEIOBUIIE Ta
croragyd Mpo MICTO BHOYI. MOXIMBICT MPOTpaMyBaHHS HOBOI TEXHOJOTIT
OCBITJICHHSI BpaxoByBaja O MOTEHUIaNd i apXiTeKTypd BUXOAUTH 3a pPaMKu
CTalllOHApHOTO TMpolecy abo MOBTOPIOBAHOTO ClLEHapito. Sk pe3ynbrar,
apXiTeKTypa OUIbIIE HE BBAXKAETHCS HE3MIHHOIO MTOCTIHHOIO 30BHIIIHICTIO, 1, OTXKE,
CTaTUYHE BpaXXeHHs Bix OyxaiBenb 3HUKae. JuHamMidyHa TIOBEAIHKA Ta
PI3HOMaHITHICTh €CTETHYHUX MOXKJIMBOCTEH MOCTYIOBO 3MIHIOIOTH 00pa3 Cy4acHOi

apxitekrypu [7]

OmgnuM 13 HaWOUIBII 3aXOIUTIOIOYMM Ui JIFOJAMHU € 1HTEPaKTUBHE
OCBITJICHHSI, KOTPUM JIIOJJUHA MAa€ MOXKJIMBICTb K€PyBaTH, BMUKATH YU BUMHUKATH
MIEBHI TOYKH OCBITJIEHHS, 3MIHIOBaTH KOJbOPU OKPEMHX €JIEMEHTIB, a00 HaBITh
MaJOBaTH Ha CBOEMY CMapT(oOHi, a CUCTEMa IHTEPAKTHUBHOTO OCBITJIEHHS OyIe
BioOpaxkaTu Ha (acasi Oyaismi. Peanizaliisi cuCTeMHU IHTEPAKTUBHOTO OCBITIICHHS
100pe TPUTATYE yBary OUIBIIOCTI JIOJIEH KOTpl CBOIMH OYMMa MOOAYMIIM JaHy
CUCTEMY, a OTKE J0Ja€ JOJATKOBUM iHTepec mo0 Oymimi. OkpiM KepyBaHHS 13
BJIACHOTO CMapT(OHYy IHTEPAKTUBHHM OCBITJIICHHSIM MOJXJIMBO TMPOEKTYBaTH
OKpeMI CIieHapii MOBEAIHKU OCBITJEHHS, TUM CaMHM OTPUMAaTH aBTOMAaTH3AIlll0 B
OCBITJIEHHI. BHKOpUCTOBYIOUM IHTEPAaKTUBHY CHCTEMY OCBITJIEHHS B MexXax

OyJiBeNb, 10 3HAXOAITHCA B MEKax MICTa MOXJIMBO BUBOJUTH HA Ha HUX OYIb
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AKy 1HGOpMaIlil0, TOYNHAIOYHN BiJ 3BMYAiHMX Ha3B O13HEC-IIEHTPIB, 3aKIHUYIOUU
peKIaMHMMM MaTepialamMd, THM CaMHUM CTBOPUTH TI€BHY 1HQOpMaIiiHy
mwiatopMmy mpsiMmo Ha Qacaai OyAiBii. 3BUYAWHO pealli3yl04d TaKy CHCTEMY
HEOOX1ZIHO BPaxOBYBaTH 1 apXITEKTypHI OCOOJIMBOCTI OYyIWHKY, MPaBUIBHO
PO3MICTUTU Ta HAJAIITYBATH CUCTEMY 3a/JI1 OTPUMaHHS "MPaBUIbHOI" KapTUHKU
0e3 nedekTiB uepes meBHI HepiBHOCTI dacany OyauHky. [Ipu OakaHHI Ta Marouu
HEOOXI1/IHI JaMIH OCBITJICHHS MOKJIMBO HAaBITh 3MIHUTH KOJip OyAWHKY, MAarO4u
BJIcHb OYJAMHOK O110T0 KOJIbOPY, MOXKJIMBO 32 JIONMIOMOTOIO0 OCBITJIEHHS B TEMHHUUN
yac 700U YBIMKHYTH OCBITJICHHSI HEOOXIJTHOTO KOJIbOPY, TUM CaMUM BJI€Hb Ta
BHOUY1 OyAiBIs Oyjie BUTIIAIATU 30BCIM 1HIIOK0. OAMH 13 MPUKIAIIB, SIK MOXKIHUBO
BUKOPHUCTATH IHTEPAKTUBHY CHCTEMY OCBITIIEHHS JJIsi O13HECYy, IMOJIAra€e B TOMY,
00 Ha (dacaai OyAiBIl METEOPOJIOTIYHOI CcTaHIlli 4u odicy BUBOAUTH Ha (acajn
OyIiBIl AaHl KOTPl OTPUMYIOTh METEOPOJIOTH, aje BXKE B 3po3yMuIomMy (opmarti

JJI JIFOOWMHU, TaKi sIK moroaa, Ta aTMOC(l)GpHI/Iﬁ THCK.

Mo>ximBO BUKOpHUCTaHHS (acany OyAiBIl K BEIUKUA €KpaH IJis poO3Bar,
TaKUX K Tpoekiis Ha dacaa KiHopiIbMy, a00 MPOEKIlis IHTEPAKTUBHOI TpU IS
JII0JICH, KOTPOIO BOHHM KEPYIOTh 3a JIOIIOMOT'OI0 BiacHUX cMapTdoHiB. Tum camMmum
MOXJIMBO JIETKO TPUBEPHYTHU yBary JIIOAWHU 10 OyaiBiai. OJUH 13 TaKUX MPUKJIIA]IB

peanizaiii rpu Ha acamy BizobpaxeHo Ha puc. 1.6.

desscscanan

{

r -
J0400000000 : IR

Puc. 1.6

B 2017 pomi mim wac mpoBeneHHss €BpoOadenHs B Micti KuiB Oyna
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peamizoBaHa CHCTEMa IHTEPAKTUBHOTO OCBITIEHHA Ha ¢acagax AeKIJIbKOX
OyxiBenb, a came: KuiBcbka michka agmiHicTpanis, HamionanbHa onepa Ykpainu
imeni T. I'. IlleBuyenka. [1ix yac BUCTYITy KOKHOTO BUKOHABIIS T4 MaJId 3MOTY
MIOCTABUTH OI[IHKY BUKOHABIIIO B CBOEMY CMapT(QOHI, 1 B 3aJIE)KHOCTI BiJl KUIBKOCTI
HaOpaHux OayiB OYIBII 3aMiHYBaJIM KOJBOPH, 3arajioM OyJI0 AOCTYNHO 12
KOJIbOPIB, JaHA CHCTEMa MaJjla METy 3BEpPHYTH yBary roctei micra Kuesa Ha iioro

Kpacy, THM CaMHM CTUMYJIOBATH TYpU3M JI0 HAIIO1 KpaiHU Ta CTOJIHUILIL.

Ha puc. 1.7 300pakeHa cucTeMa iHTepaKTUBHOT'O OCBITJICHHS B MicTi Kuesi

T1]T 9ac IpoBeACHHS €BpoOaYCHHS.

Puc.1.7

Takox  cucTeMu  IHTEpPAaKTUBHOTO  OCBITIEHHs B  MicTi  Kuesi
BUKOPUCTOBYIOTh JIEKiJIbKa TOPrOBO-pO3BaKATbHHUX IICHTpPiB, Taki sk: SkyMall,
Guliver, OceanPlaza, RiverMall. Ha cBoix dacamax ToproBo-po3BakaibHi IEHTPH,
3aBJSIKA CUCTEMI IHTEPAKTUBHOTO OCBITJICHHS, TPAHCIIOIOTh PEKJIaMHI MaTepiaiu,
Ta Pi3HI CBITJIOB1 €(eKTH JJIsl 30UIbIIEHHS 1HTEpecy 10 iX Oy/iBesb 31 CTOPOHU
NOTEHUIWHUX TOKYINIIB Ta BiJABIAyBauiB IMX LEHTpiB. Bukopucranus
IHTEPAKTUBHOTO OCBITIEHHS (hacaay MIAKPECIIOE apXITEeKTypHI pIMIEHHS Ta
IHIUBIIyaIbHICT OYIiBIl Ha (OHI IHIIMX, 3BUYANHO, SKIIO CHUCTeMa Oylia

CIOPOEKTOBaHa Ta HaJalllTOBaHa chemiaigictamMd. He MeHII BaxiIuBy poJib

OCBITJICHHS d)%cagx BUIIrpae 1 B Oe3melll nepeOyBaHHs JIAcH 011 OV/liBedb, TaK
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K 1HTEpaKTUBHE OCBITJIEHHS (acaay TaKOXK OCBITIIOE 1 TEPUTOPII0 HABKOJIO
OyAiBiIi, TUM CaMHM CTBOPIOE€ KOM(OPTHI YMOBH OCBITJIEHHS i mepeOyBaHHs
JIOJIMHU B MEXKax MNPWIArarodoi TepuTopii 10 OyAiBial 13 1HTEPAKTHBHUM

OCBITJIEHHSIM.

1.3 InTepakTUBHe OCBiT/IEHHA (pacaqy B IPUBATHUX OyJAUHKAX

BukopucTanHs CHUCTEMHU 1HTEPAKTHUBHOTO OCBITJICHHS B MEXKax BJIACHOTO
OYJIMHKY JT03BOJUTH CTBOPUTU KOM(POPTHE OCBITIIEHHSA NPUIIATAI0UOl TEPUTOPIL 10
OyIUHKY, 0OJACTh 1HIUBIIYaJIbHOCTI 30BHIIIHbOMY BHUTJISIAYy OYJIWHKA, a TaKOXK
JTIO3BOJIUTh 3€KOHOMUJIM  €JIEKTPOCHEPrilo, TaK SK 1HTEpaKTUBHA CHCTEMa
OCBITJICHHSI Oy/e omupaTUCs Ha TMOKa3HWUKUA 3 PI3HUX JATYMKIB, Ta JIaHUX
OTPUMAaHUX 3 IHIIUX JOKEPEJN, TaKuX SK Yac CBITAHKY Ta 3aXOJy COHII, 4ac
MOYaTKy Ta KIHIUS LHUBUIBHUX CYTIHOK, 1 CIIMPAIOYUCh HAa OTPUMAaHI JaHl 3 PI3HHUX
JOKepen MpUMMaTH PIIIEHHS CTOCOBHO HEOOX1THOCTI YBIMKHEHHSI Ta BUMKHEHHS
OCBITJICHHsS dacagy Ta MPUIIATarodoi TepuTopii 10 OyauHKy. TakoX MOKIHUBO
BUKOPUCTOBYBATH PI3HI CLIEHApIli, 10 OyJiM 3aBYAaCHO 3alIpOrpaMOBaHi B CUCTEMI
IHTEPaKTUBHOTO KEPYBAaHHS OCBITICHHS. BHKOpHCTOBYIOUM BHINEOMUCAHI CXEMHU
KepyBaHHS MOJKJIMBO TaKOX TMPOJOBXKHUTH  pecypc  oOmagHaHHS, IO
BUKOPHUCTOBYETHCS JJII IHTEPAKTHBHOTO OCBITIIEHHSA. TakoXk SKIIO HeMae
HEOOX1THOCTI BUKOPUCTOBYBATH OCBITJIEHHS 3aBKIM ITiJl YaC TEMHOTO 4Yacy J00u,
MO>KJIMBO BUKOPUCTATH JATYUKH PYXY, KOTpl OyAyTh OCBITIIOBATH MIMIOX1/IHI 200
aBTOMOOLITBHI JJOPIXKKH JIUIIIE KOJIH 11€ TIOTPEeOYEThCs, TOOTO MPHU peecTpartii pyxy B
Mexax poOOTH CUCTEMH IHTEPAaKTUBHOTO OcBiTIeHHS. [Ipu motpebi kepyBaHHS
KOJIbOPOM OCBITJICHHSI BUKOPHUCTOBYIOTh CBITJIO/II0/IHI CTPIYKH, 1 B 3QJIEKHOCTI BiJ
yrno100aHh KOPUCTYBada, BIH 3MOXE CaMOCTIHHO BHUOpAaTH KOJIIp Ha CBIil CMak,
TUM CaMUM JOJaTH I1HJWBIAYaJbHOCTI JI0 OCBITJEHHS (acaay Ta NPHISTarodoi
TepuTopli Horo OyAMHKY BJIACHUMM CHJaMU 32 JIOIOMOrOI  J0JaTKa

BCTAHOBJICHOMY Ha Woro cMapTdoHi, abo 3a JOMOMOTOI0 TOJIOCOBUX ACHUCTEHTIB.
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[Tpu mpoekTyBaHHI HEOOXITHO BPaxOBYBaTH HE TUIbKH (DYHKILIOHAJIbHI Oa)kaHHS
KOPHCTYBaya, a TAKOXK TEXHIKY O€3MEKH, TaK SIK MOPYIICHHS TEXHIKA 0e3MeKH mpu
BCTAHOBJICHH1 a00 €KCIUTyaTallii Mo>ke IPU3BECTU JI0 TOTAaHUX HACIIAKIB, TAKUX SIK
MOKEeKa Yepe3 HEeSAKICHI MOJYJi, TMOTaHO 3MOHTOBAHY IMPOBOJKY, IO IMOPYIIYE
npaBuia TOXKEXKHOI O€3MeKH, a TaKoX A0 YPAKEHHS EJIIEKTPUYHUM CTPYMOM
KopuctyBada. OKpiM TOTO MOTPIOHO MOBHICTIO MPOAHANI3yBaTU TOYKH MOHTAaXY
CHCTEMH, Ta OCBITIIOBAIBHUX MPUIA/IB, 387151 TOTO, 100 CTBOPUTH MaKCUMaIbHO
KOM(OpTHI yMOBU TiepeOyBaHHs JIOJUHU B MexXaxX OOCIyroByBaHHS CHUCTEMHU
IHTEPAKTUBHOTO OCBITIEHHA. [lpy mnpaBUIBHOMY MOHTaXi CHUCTEMU OyIyTh
OCBITJICHI BCl1 JOPIKKH, BXOJM Ta BUXOJU N0 MPUMIIIEHb, Ta BXIJl JO TEPUTOPIi

3€MEIbHO1L I[iJISIHKI/I KOPpHUCTYBa4a CUCTCMH.

[IpoBiBIIM aHaNI3 HAWOLIBII MOMYJSIPHUX PIIIEHb PO3YMHOTO OYJIWHKY, SIK1
Hapa3l NPUCYTHI Ha PHUHKY, O3HAWOMHUBIIKCH 3 iXHIMH MOXJIMBOCTSMH CTajo
3pO3YMLJIO, 110 Hapasi BIICYTHI CUCTEMH 1HTEPAKTHUBHOI'O OCBITJICHHS, SIK TOTOBUM
NPOAYKT KOTPUH MOMIMBO Tpuadatv, Ta 0e3 mpoOjieM IHTErpyBaTH y BIIACHY
ocento. Jleski MpOIYKTH MarOTh MOKJIMBICTh CTBOPEHHSI aIrOPUTMIB OCBITJICHHS
Ta KepyBaHHS OyJAMHKY, aje HE MalOTh JATYMKIB OCBITJICHOCTI. [HII BUPOOHUKH
Kl MarlTh B JIHIMLI CBOIX MNpWJIaAiB JaTYUKU OCBITIEHOCTI, HE B CIPOMO3I
nmporpaMHo  3a0e3ne4yuTH TMOBHUM  (DYHKIIIOHAT CHUCTEMH I1HTEPAKTUBHOTO
ocBiTJIeHHs. TakoX HE MEHIII BaXXJIUBY POJIb BIAITPa€e BAPTICTh KOXKHOI 3 CUCTEM,
Tak K Ha JKajb KOXKHA 3 BUIICONMHCAHMX CHCTEM HE € JCIIEBUM MPOAYKTOM Ha
PUHKY pIIlIEHb PO3YMHOTO OYIWHKY, TUM CaMHUM, Ha MO0 JYMKYy, Iied Qakt
3aTOPMOXKYE PO3BUTOK CHCTEM PO3YMHHUX OYAMHKIB, 1 TaKOXX B paMKax HamIoi

KpaiHU HE 3HAXOAUTh IIUPOKE BUKOPUCTAHHSA CEePE BEIMKOI KIJTBKOCTI JHOJEH.

OTpuMaBIIM HACTYNHI pe3ylbTaTd OyJlO BHUPIIMIEHO CTBOPUTHU BJACHY
CUCTEMY PO3YMHOTO OYIWHKY 13 ()YHKIIIOHAJIOM 1HTEPAaKTUBHOTO OCBITJICHHS, TaK
K peanizallisi 1HTEPAKTUBHOIO OCBITJEHHS HE MOKE€ OyTH MOBHOIIHHOIO 0e3
peaiizaiii CHUCTEMH PO3YMHOro OyAMHKY. TakoX HE MEHII Ba)XJIMBUM Oyze

3MEHILIEHHS] BApPTOCTI KIHIIEBOTO MPOAYKTY, THM CAMUM MOKJIMBO Oyze BUPIIIUTH
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npobiieMy TOMyJspU3allii CHUCTEM pO3yMHOTO OyAMHKY B HamIlil KpaiHi, a
pe3ynpTaTOM  MOMyJspu3amii  po3yMHHX  OyIuHKIB  Oyae  MOKIIMBO
IPOCTUMYJIIOBATH 1HIIUX BHUPOOHUKIB O PO3BUTKY iX NPOIYKTIB, TUM CaMHUM

oTpuUMaTH OB (HYHKIIOHATIbHI BUPOOH.

1.4 InTepHeT peyeil Ta HOro MOKJINBOCTI

Iarepuet peueit (Internet of Things - 10T) 00’ exnye B co01 opa3y aeKiiabka
apull. Jlo IHTEpHETY pedeil BXOAATh PO3YMHI NMPUJIaAH, K MAlOTh IIIKJIIOUYECHHS
JI0 MEpeX1 IHTEPHET, Ta MalOTh MOXKJIMBICTh CIUIKYBATHCS MK cO00I0 0e3 ydacTi
JIOAVHM, TaKUMHU MpWIaJaMH MOXIIMBO KepyBaTH 3 cMapT(OHY, HE Maro4u
HEOOX1THOCTI (PI3UYHOrO 3HAXODKEHHs Ot mpuiany. Lle Takox Benuki oOcaru
iH(dopMaIrii, 1o reHepyrTh MPUIaJAU Ta OTPUMYIOTH 3 BIACHUX CEHCOpiB. Taki
JaHl MOXKJIMBO OTPUMYBATH, aHali3yBaTu 1 30epiratu. Marouu 1ii JAaHi MOXKJIHBO
BUKOPHCTOBYBATH iX JJIs TONIMIIEHHS YMOB JKHTTA JIIOJWHHU, KOMQOPTYy, Ta
MOJKJIMBICTh NI€peadl BUKOHAHHS PYyTUHHUX MPOLECIB UM MpHUIajaM, TUM CaMUM
3BUIBHUBLIM JIIOJUHY BIJl PYTHMHHU, Ta 30epertd ii 4ac JJii BUKOHAHHS OUIbII

BXIIUBUX 33]1a4, a OT)KE 301IBIIMTH POTYKTHBHICTD JTIOAUHHU. [8]

[HTepHET peuel MOKIMBO BUKOPUCTOBYBATH B OY/b-KIH YACTHUHI >KUTTS
JIOJMHU 3 MpWIaJaMd poOOTy SKMX MOKJIMBO aBTOMAaTHM3YBAaTH, HEBAXJIMBO YU
Oyle L€ KaBOBapKa, YW CKJIAQJHUA CTaHOK Ha BUPOOHMUTBI. Sk mnpukman y
KOpHCTyBaua B OYJMHKY ICHY€ PO3yMHa KaBOBapKa, PO3YMHHM XOJOIUIbHHUK Ta
PO3yMHI JIIUYMIBHUKA Ha BOJAY Ta €JIeKTpoeHeprio. Po3yMHI TYMIBHUKKA OYIyTh
aBTOMAaTUYHO TE€peAaBaTH CBOi 3HAUEHHA HA cMapT(OH KOPUCTyBada B PEKUMI
pealbHOTO Yacy, TUM CaMHM KOpPHUCTyBad MOXK€ B OyIb KU Yac OTpUMaTH
MOKa3HUKU JIIYMJIbHUKIB HA CBOEMY cMapT(dOHI BHE 3aJ€KHOCTI, B SIKIH YaCTHHI

CBITY 3HaXOJUThCS KOpUCTyBad. Takok AaHi 3 JIYMWIBHUKIB OyAyTh aBTOMaTUYHO
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nepeaaBaTH CBOi 3HAYEHHS JI0 KOMITaHIM MOCTa4YalbHUKIB EJIEKTPOEHEepTii abo
KOMITaHI KOTpi 3aliMarOThCSA BOJOTOCTAYaHHSM. TakuM YHHOM KOPHCTYBad
1M030aBISIETBCA HEOOX1THOCTI BUTpadyaTH CBIM 9Yac Ha BHECECHHS MOKa3HHUKIB J0
CUCTEM O0OJIIKY, Ta PO3paxyHKy BapTOCTI OTUIATH KOMYHAJIbHUX IIJIATEXKIB, TaK SK
3aMICTh HBOTO BCl pO3paxyHKH OyJie BUKOHYBATH CHCTeMa. Y BHUIAIKY B3a€MO/IIi
PO3yMHOI KaBOBAPKH Ta PO3YMHOTO XOJIOAWIbHUKA, KOPUCTYBau yepe3 cMapTQoH
a00 PO3yMHY KOJIOHKY BiJIJIaB TOJIOCOBY KOMaHIy, 00 KaBOBapKa 3poOuiia KaBy,
ajie B KaBOBapIll 3aKiHUYMJIACS KaBa, KAaBOBapKa B CBOIO YEPry 31 CBOIX CEHCOPIB
OTpUMYE JaHl, 1[0 KaBa 3aKIHUMJIACA, a OTXKE MOTPIOHO ii 3aMOBUTU. Alle Tepen
TAM SK KaBOBapkKa camMa 3aMOBHUTh KaBy, BOHA 3BEPHETHCS 1O PO3YMHOTO
XOJIOMUIIFHUKA 1 3alliTa€e SKUX MPOJIYKTIB B HbOMY HE BHUCTadae€, Ta BHECE iX B
CIIMCOK 3aMOBJICHHS, 1 TOTIM IepeaacTh 3aMOBJICHHS 0 MarasuHy B SKOMY
KOpUCTyBad poOuth KymiBii. OTke TMiJ 4Yac BHINE3TraJlaHOl CHUTYaIlll MaeMo
HACTYIHI Pe3yJIbTaTH, IHTEPHET pedl (KaBoBapKa Ta XOJIOAWIBHHUK) OTPUMAIIU JIaH1
OJIHE BIJ OJIHOTO, MPUWHSIM PIIICHHS, Ta 3aMOBUJIM HEOOXIJIHI MPOIYKTU ISt
KopucTyBaua. [1ig yac maHoi omnepailii KOpUCTyBa4y HE BUTPATUB Hi CEKYHIU CBOTO
4acy, 3aMICTh I[bOT'O 1HTEPHET peul BUKOHAIHM 11¢ 3a Hhoro. Ha BUX0/1 KopucTyBau
OTpUMaB TOBIJOMJICHHS Ha CBiii cMapTdOH, 10 KaBa 3aKiHUMIACA, 1 10 OYyJIOo
BUKOHAHO 3aMOBJICHHSI B Mara3uHi MpOAyKTiB, OyJI0 3aMOBJICHO HACTYITHI TO3MIIIi,
1 BapTIiCTh 3aMOBJICHHS. [[711 MOBHOT aBTOHOMHOCTI CHCTEMHU KOPHCTYBad MOXKE
mia’eqHaTd 0 CHCTEMH CBOIO OaHKIBCBKY KapTKy, 1 CHCTEMa aBTOMATHYHO
3po0OUTh OIUIaTy 1O 3aMOBJICHHIO, a00 OIUIATUTh KOMYHAJIbHI IUIATEXKI,
KOPHUCTYBauy JIMIIE 3JIMIINTHCA 3a0paTH 3aMOBJICHHS BiJl Kyp epa. I1iq yac uporo
MPOCTOTO TPHKIAAY HATJSTHO BHUIHO CKUIBKM Yacy 3€KOHOMHB KOPHCTYBau
CUCTEMH, a OTKE€ CBIM BUIbHUN Yac BiJi pyTMHU BIH MO>KE€ BUTPATUTH Ha OLIbII

KOPHCHI peul.

[HTEepHET peueil MOXKIMBO BUKOPUCTOBYBATH HE TUIBKM B MeXaX OyIHHKY,
HOro MOXJIMBO BUKOPHCTaTH B OyIb SIKIA TOYIll CBITY, /i€ ICHYE MOJIMBICTb
NIIKITI0YEHHA 10 1HTepHeTry. Iliciis BOpOBaJKEHHS B Mach CHUCTEM PO3YMHOIO

OVAMHKY, HACTVIHUM KDOKOM JLII DOIBUTKY JAHOL TEXHOIOIIL cTaHe CUCTEMA
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pPO3YMHOTO MicTa. B 3amexHocTi BiJy OTpUMaHUX JaHUX 13 Oe3liul CEeHCOpiB, SKi
3HaXOJATHCS B PI3HOMAHITHUX TOYKax MiCTa, cHcTeMa Oyje B CIIpOMO31 KepyBaTu
OCBITJICHHSIM, JIOPOKHIM PyXOM, Ta BCiMa CHCTEMaMHM KOMYHiKaliid micta. B
pamkax wmicta KuiB Bxke € mepina peainisailis 1HTEpPHETY peyeil, BOHA J03BOJISIE
BUKOPUCTOBYBaTH CMapThOH KOpHUCTyBaya Uil BIACHIJIKOBYBaHHS TO3MIIIT
IPOMAJICBKOTO TPAHCIOPTY, 1 MIPaxOByBaTU MPUOIU3HUNA Yac MPUOYTTS KOXKHOI
OJIMHUIIl TPOMAJCHKOTO TPAHCIOPTY. BuUKOpHCTOBYIOUM I1HTEpHET peuelt A
MoOyJIOBM PO3YMHOTO MICTa MOXJIMBO BHUPIIIMTH TPOOJEMU  BHCOKOIO
€JIEKTPOCIIOKMUBAHHSA, 3aTOPIB, TOJIMIIUTH €KOJOTi0, CTBOPUTH O€3MleKy 3a
JIOTIOMOTOI0 1HTEPAKTUBHUX KaMep BIJEOCIOCTEPEKEHHS, Ta Oararo iHIIUX

po0JIeM 3 IKUMU 3yCTPI4atOThCS JKUTEI MICTa.

[IpoOneMy HaJIMIIKOBOTO €JIEKTPOCHOKMUBAHHS MOXJIMBO BHUPILIUTH
BUKOPUCTOBYIOUM AJITOPUTMHU 1HTEPAKTUBHOIO OCBITIIEHHs. Ha kanp Hapasi B
TEMHI TOAWHHU JOOW OCBITJCHHS Ha BYJUIX MpPAIlO€ BECh Yac, HE3aJEKHO BiJ
TOTO, YH € 11e Jo1UIbHUM. CrucTeMa 1HTepaKTUBHOIO OCBITJICHHS Oy/ie aHalI3yBaTu
HEOOX1/IHICTh BUKOPHCTAHHS OCBITJIEHHS B TIOTOYHOMY 4Yaci, 1 B 3aJ€KHOCTI BiJ
TOTO BMUKAaTH, BUMUKATH a00 pEryjioBaTH 1HTEHCUBHICTH OCBITIeHHs. Cucrema
MOXke OyTH peai3oBaHa 3a JIONIOMOIOK INTYYHOTO 1HTENEKTY, M0 Oyne
aHaI3yBaTU KapTUHKY, sika Oyje TepenaBaThcs BiJl KaMep BiJIEOCTIOCTEPEKEHHS,
THM CaMHM SIKIIIO B 30HI poOOTH CHUCTEMH HEMa€ aBTOMOOUTIB SIKI Ha JIaHUM
MOMEHT PyXaroThcsl, a00 BIJCYTHI JIFOJU, TOJII CUCTEMa BUMKHE OCBITJICHHS THUM
caMuM He OyJie BUKOPHUCTOBYBATH 3alBYy €JIEKTPOCHEPTIIO B SIKIM HA TaHUI MOMEHT
HEMa€e HEOOX1THOCTI, a OT)KE€ BUKOPUCTOBYIOUH II0 CUCTEMY MOYKJIMBO €KOHOMHTHU

BEJIUKY KUIBKICTh €JeKTPOCHEPTii.

Bupimmtu npobiieMy 3aTOpiB TaKOkK MOMIJIMBO BUKOPUCTOBYIOUH IHTEPHET
pedelt, mpoaHali3yBaBIIM JaHI B IMOTOYHUI MOMEHT B Ha IMEBHOMY YYacTKy
JIOPOTH, INTYYHUU IHTENEKT Oy/le MUHAMIYHO 3MIHIOBATH PEXHUM Ta 4ac poOOTH
CBITIIOQOpIB, a TaKOX NpPHU HASABHOCTI 1HOpMAIiHUX Tabio cucrema Oyne

BUBOJIMTH HAa HUX PEKOMEH/Iallli aBTOMOOLIICTaM CTOCOBHO TOTO, SIK Kpare Oyje
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o0’ixatu 3atop, OyIyrouM IUHAMIYHI MapIIpyTH s aBTOMOOuUTICTIB. OTxe
IHTepHET peuel gomomarae 310paTé AaHi A HACTYNMHOI OOpOOKH iX IITyYHUM
1HTEJIEKTOM, JIOTIOMarae B BUpIIIEHHI Mpo0seM 3aTopiB. Tako y BUMAAKY, SKIIO
BiIOyIach JOPOKHBbO-TPAHCIOpPTHA TMPUTOAA, CHUCTEMA AaBTOMATHYHO BHUKJINYE
MO0 TIEPEIaBIId KOOPJMHATH, TUM CAMHUM 3€KOHOMUTH 4Yac JIOJEH, aBIId iM
BUPIIIATH OUIBII BaXIUBINI 3a7a4l HAa JaHUM MOMEHT. Y BHIIQJIKy, SKIIO B
JOPOKHBO-TPAHCTIIOPTHIM ~ MPUTOAl  MOCTPAXAAdM  JIIOJUM  CHCTEMa  TaKOX
aBTOMATUYHO, 0€3 BTpy4YaHHS JIIOAWMHM, BUKIMYE HIBUIKY JOMOMOTY IMepeaaBIIn
KOOpJAMHATH Ta OMUC CUTYaIlli sika B1I0YJIach, IO B CBOIO YEPTY MOKE JOTIOMOTTH
BPSATYBATH JIFOJICHKE JKUTTS, a/PKe TIPH TaKMX BUITAJKAX PaxXyHOK WJIe Ha CEKyHIH.
Came mims 1bOro 1 TMOTPIOHO BHUKOPUCTOBYBAaTH IHTEPHET pedeil, came BIH
JIO3BOJIUTh OTPUMYBATH, TEpelaBaTH Ta OOpPOOJIOBATH TAaKy BEIUKY KIJIbKICTb

nanux. [16]

st BupimieHHst Oe3neku Jrofiell OyayTh BUKOPUCTOBYBATHCS KaMepH
BiJICOCTIOCTEPEKECHHSI, 3aBIIKH SIKUM CHCTEMa 1HTEpHET pedell 3M0Ke BUKOHYBATH
GyHKIIII0 po3mi3HaBaHHS 00JWY. 3aBISKU 1[bOMY 3JIOBMUCHUKY OyZe HEMOMXJIMBO
BTIKTH 3 MICIl TIPaBOTMOPYIIICHHS, a TAaKOX TOIIYK JIIOACH KOTPi 3HAXOASTHCS B
PO3IIYKY CTaHE MOKJIMBUM 3a JIiU€HI CEeKyHIU. SIKIIO MpHU MOIIYKY HE BHHIILIO
3HAWTH JIIOJMHY 10 OOJMY4YI0, TO cucTeMa Oyje aHali3yBaTd paHillle OTpUMaHi
JIaH1, 1 TpU 3HAXOPKEHHI 301ry opa3y MOBIJOMHTH PO 3HAXOKECHHS JIOJUHU Ta
OCTaHHE MiCIe3Haxo/KeHHs moauHu. Hapasi B YkpaiHi Taka cucteMa mpaifroe
JIMIIIE 711 ONIEPATUBHOTO PO3IIYKY aBTOMOOUIIB IO HOMEPHUM 3HaKaM, KOTp1 Oyiu

BUKpAaJIeH1 a00 BUKOPUCTOBYBAJIMCA MPU BUMHEH] TPABONOPYILICHHS.

JIjist BUpIIEHHsS] €KOJIOTIYHUX NpoOsieM OyAyTh BUKOPUCTOBYBATHCS O3y
CEHCOpIB aHAJ3YyIouuX 3a0pyJaHEHHS TOBITps, 4yuctory Boau, GPS paTumku
BCTAHOBJICHUX Ha BUIIAJKOBIM KUIBKOCTI JIepeB I KOHTPOJIO HE3aKOHHOI
BUPYOKH JIICIB, JaTYMKU 3aMOBHEHOCTI CMITTEBUX YypH, IO TO3BOJIUTH
KOMYHQJIBHUM CIY’K0aM MICTa ONEPATUBHO pearyBaTH, 1 MIBUAKO BUBE3TH CMITTS

13 3alIOBHEHUX YPH, TUM CAMHM 3MEHIIUTH HMOBIPHICTH TOTO, IO JIOIU OyayTh
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KHJATH CMITTS HE J0 YpH, a Ha miyiory. JIaTYukW YMCTOTH BOJH, Ta YHUCTOTH
NOBITPs OyIyTh HE TUIBKU MOBIIOMIISITH IO CTasIacs MpoOiieMa, a TaKoX 3aBUYaCHO
MOBIIOMJISITH, THM CaMHM JIO3BOJISIIOYM HEJONMYCTUTH BWUHUKHEHHS TICBHOI
npo6iemu. Hapasi B Kuei icHye mpo6iiema 3 ToraHoto sIKICTIO BOJH B BOJIOHOMAX,
npoOJjieMa HACTIIBKM BakKa, 10 y OUIBIIOCTI BOJOWOMax MicTa 3a00pPOHEHO
wiaBatd. [lpy BHKOPUCTaHHI JATYMKIB, Ta BYACHOTO iH(OPMYBaHHS, MOKIIHBO
aBTOMATUYHO 3allyCKaTH CUCTEMH OYMCTKU BOJIONMIB, TUM CAMHUM HE MPHU3BOAUTU

MICTO JI0 €KOJIOriuHOI KaTacTpodu.[17]

[HTEpHET peueli TakoK CTaHEe y HAroji B arpapHOMY CEKTOpi, TOMOMararqu
dbepMepaM KOHTPOJIIOBATH Ta aBTOMATU3yBaTH TIPOIIECH, $KI HEOOXITHI st
YCHIIIHOTO BUPOIIYBaHHS BPOKar0. BCTaHOBIIOIOYM AATYUKU B TPYHTI MOMKIJIMBO
oTpuMaTH i1HGOPMAIII0 CTOCOBHO HMOTO BOJIOTOCTI, 1 MPH HEOOXITHOCTI MOJIUBY
aBTOMAaTUYHO BMHKAIOTh MWOT0, THM CcaMHUM T030aBisioun  (depMepa Bif
HEOOX1THOCTI KOHTPOJIIOBATU CTaH IPYHTY, Ta JIO3BOJISIOUN MIPOJIOBKYBATH IIPOLIEC
BUPOIIYBaHHS NPOAYKIii 0e3 HeoOXIJHOCTI YacTOro KOHTPOJIO CTaHy TIpPSJIOK.
Hapa3i Toj0BHUM KOpPHCTyBa4eM Ta HOBATOPOM IHTEPHETY pededl B arpapHOMY
cektopi € ['omnanmis, 1mo A03BoJIsA€ KpaiHi OyTH OJHUM 13 HAHOUTBIIUX BUPOOHUKIB

MPOJYKTIB Y CBITI.

JlocuTh BaXXJIMBHM € BHUKOPUCTAHHS IHTEpHETY peueill B cdepi MeAUIMHU.
Po3ymHI 1aTyuku T03BOJISIOTH BiJICTIKOBYBATH CTaH 37J0POB’Sl KOKHOTO IMaIli€HTa
B PEKUMI IOTOYHOT'O Yacy, OTPUMYBATH MOKa3aHHS 3 JaTYMKIB Ha BiAcTaHl. Takox
IHTEPHET peuell KOHTPOJIIOE MPOLIECH, 1110 MepediraroTh B OpraHi3Mi Nali€HTa, TUM
CaMUM Yy BUNAJKy YCKIATHEHHS Mepediry XBOpoOH, JKapli MarOTh MOXJIHUBICTH
no0AaYUTH ICTOPiKO 3MIH MPOLIECIB B OpraHi3Mi Mali€HTa, TUM CaMHUM J13HATUCS
YuM caMme OyJi0 CIPUYMHEHO TOTIPIICHHS CTaHy 3/I0pPOB’S. AJie OKpIM aHalizy
JAHUX MCJIS TMOTIPIIEHHS 3/I0POB’s, Malo4i JOCTATHI JIaHl, JIKap 3MOXKE 3aBYacCHO
MIOTIEPEIUTH XBOpOOy, TUM CaMUM BPATYBAaTH JIOACHKE KUTTA. [licis oTpumanHs
aHaJli31B MaIl€EHTOM, BOHU OYIyTh aBTOMaTH4HO TyOJIOBATUCS Ta BIIMPABIATUCS

JI0 WOTo JIKapsi, THM CaMHUM MOXJIMBO OyJle MakCHMMAaJbHO IIBUJKO MPOBOJIUTH
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JIKyBaHHS KO>KHOTO TaIli€HTA.

Hapa3i wmoxmmBO cmocrepiratu sIK 1HTEpHET pedell yBIWIIOB [0
aBTOMOOUIBHOTO CBITY, aBTOMOOUT 30MparOTh JdaHi, BIANPABIAIOTH iX [0
BUPOOHUKA 3151 TTOTIMIIEHHS IKOCTI Ta (DYHKI[IOHATY MPOAYKIlli BUpOOHHUKA, IO
Oyae BUIyCcKaTHCS Yy HalOmmkdoMy MaiOyTHhoMy. OHUM 13 TNPUKIAAIB, IO
BUKOPHCTOBYIOTh IHTEPHET peucii 1ie aBToMo011i koMitanii Tesla, mani aBTromMo01m
30uparoTh 1HGOPMAIlII0 Maike 3 KOKHOI YaCTMHU aBTOMOOLIA, 3471 TOTO, 100
3poOUTH KOMGOPTHUM KOPUCTYBAHHS iX MPOAYKTY, OJHUM 13 TaKUX came €
aBTOIILJIOT, BIH PO3BHUBAETHCSA BIIHOCHO 310paHMX JaHUX 3 aBTOMOOLUIIB, SIKUMU
3apa3 KOPHUCTYIOThCS JIFOJIM, 1 3aBASKH I[IUM JJAaHUM 1HXKEHEPU KOMIIaHIi B CIPOMO3i
IIBUIKO BUPINIYBAaTH MPOrpaMHi TMOMUJIKHA, Ta TMOJIMIIYBaTH CBiM MPOIYKT
OHOBJICHHSIMM TPOTPAMHOTO 3abe3nedyeHHs. TuM caMuM OTPUMYIOUH, MIOpa3y
HICIsl OHOBJIEHHSI ITPOTPaMHOro 3a0€3MeUeHHs], Kpaluil TPOIyKT, HE3AJIEKHO BiJl

TOTO, IKUM BiH OyB IiJl Yac HOoro npuaOaHHs.
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2. PO3POBKA CUCTEMU

2.1 IlopiBHSIHHS MeTOAIB paaio-3B’A3KY

PeanizyBatu cucremy mepenadi JaHUX MDK MOXAYJISAMH KEpyBaHHS
IHTEPAKTUBHOIO CHUCTEMOIO OCBITJICHHS MOKJIMBO 3a JIOMOMOTOI HACTYIHHX,
HaWOLTBII MTOITUPEHUX, MPOTOKOJIIB 3B’ A3KY:

1. X-10

Cranmapr X-10 Oynmo pospobneno y 1975 poui, Hapasi mik #oro
MOTYJISIPHOCTI BXKE 1M033a]ly, ajie JaHa TEXHOJIOTIs J0CI KOPUCTYETHCS MOMUTOM TIpU
IPOEKTyBaHHI CHCTeM po3yMHOro OyaumHky. lLleil crangapT BUKOPHCTOBYE
CNICKTPUYHY MPOBOJIKY JJISl TIEpe/li IaHUX, aHaJIoroM Horo € agantepu PowerLine,
Kl TaKOXX BHKOPHUCTOBYIOTh TEXHOJIOTIIO MepeAadl JaHUX 4Yepe3 EJIEKTPUUHY
npoBoaky. IIpotokon 3B’s3ky X-10 oTpuMaB mNOMyJSpHICTH 3aBISKH CBOIN
HU3bKIA BapTOCTI, Ta MOXJIMBOCTI 00’ €HYBATH Pi3HI MOJYJ PO3YMHOr0 OYJIMHKY
JI0 CIUTBHOT MEpexi 0€3 HeOOX1THOCTI TOJAATKOBOI MPOKJIAAKH JIHIN 3B 3Ky, TUM
CaMUM JIETKO IHTETPYeETbCs 10 OyIb SKOro MPHUMIIICHHS, 0e3 J0JaTKOBHX
MOHTaXHUX POOIT. ['0oBHOIO mpobnemoro anroputmy X-10 sBIs€ThCS HHU3BKA
MIBUJKICTh TMepeaadl JaHuX, Yyepe3 Ky MIBUIKICTh BIIKJIUKY MOJYJIB PO3YMHOTO
OynuHKY € J0oBOJMI NOBroro. Tak sk KOMaHIW KOTpPl MEpeqaroThbCsl 10 MOJIYJIIB
WAyTh TOCTIZOBHO, CTa€ HEMOXJIMBHUM BHKOPHUCTOBYBAaTH I MPOTOKON, IJis
peamizaillii CHUCTEMHU IHTEPAKTHBHOTO OCBITIIEHHA. TakoXX TPU BHUKOPUCTaHI
npoTokoiy 3B’s13Ky X-10 MoxnBO Oyzae moTpedyBaTucs MOAECPHI3aLlis TPOBOIKH.

2. Z-Wave

[Tpotokon 6e3mporoBoro 3B’ 513Ky Z-Wave Oyiio po3po0seHo aist peasizaiii
CUCTEM PO3YMHOIO OYJIMHKY, Ta CHCTEM IHTEPAaKTUBHOTO OCBITJICHHS. 3a
JIOTIOMOTOI0  TIpoTOoKOoMy Z-Wave MOXIWBO TMiJ‘€HyBaTh O€3/114 MOJIYJIB 0
OJIHI€T CHIBHOI MEpeXi Jisi HACTYIHOI'O KepyBaHHS MOAYJISIMU, a00 OTPpUMaHHSIM

iHpopmallii 3 Hux. Takox BaxJIMBUM (AKTOPOM BHKOPUCTAHHS MPOTOKOITY

b

Qe2npaTorora 3R grry ZANAVe e Te 10 KQWHA TOURA INQ e IHAN 10 MeRewi 3
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BUKOPUCTAHHSAM BWINE3TaIaHOTO TPOTOKOIY MAa€ MOXKJIHUBICTh BHCTYIATH, SIK
PETPAHCIATOP CUTHAIY, THM CaMHUM HE OyJe mMpoOJIeMOI0 pO3IIMPIOBATH CUCTEMY
IHTEPAaKTUBHOT'O OCBITJICHHS a00 pPO3yMHOTO OYyJAMHKY Ha BEJIMKI BIJCTaHI.
["onoBHOIO MPOOIIEMOI0 TTPOTOKOITY 0€3apOoTOBOTO 3B 53Ky Z-Wave € ioro Benuka
BapTICTh, Ta BIJICYTHICTh BEJIMKOI KIJBKOCTI IPOTrpaMHOIrO 3a0e3MeyeHHs IS
po0OTH 3 UM ITPOTOKOJIOM. [9]

3. ZigBee

[TpoTokon 0e3IpOTOBOro 3B’3Ky 3 BHKOPHCTAHHSM pasio3B’s3ky ZigBee
Ma€ HU3bKI €HEPrOBUTPATH, TaK SIK IPU B1ICYTHOCTI HEOOXIAHOCTI Mepeaadi JaHUX
MIK MOJYJISIMU NEPEXOJIUTh B PEKUM CHY, KOJU HEOOXIZHO MOIYNIO MEPEUTH B
pobounii pexuM, BiH IIBHIKO pearye, juire 3a 15 mc. . Takox 3a JOmOoMOToro
TexHoJoril ZigBee MOXIMBO BUKOPHCTOBYBATH MOJYII, SIK TIOCEPSIHUKH, 3a]IsI
pPO3MIMPEHHS] 30HU OOCIYrOBYBaHHS pPO3YMHOro OyIuHKY, a00 CHUCTEMH
IHTEpaKTUBHOTO OCBiTICHHS. JIJ1 OOy AyBaHHs crcTeMH Ha 0a3i ZigBee notpiOHo
BUKOPUCTOBYBATH, SIK MIHIMYM, OJTMH MOAYJIb KOTpHil Oyae OpaTu Ha cebe QpyHKIIi
KepyBaHHS Mepexero. Bapricte ZigBee HeMOXIMBO Ha3BaTH BEIIMKOIO, aie i
TaKO’)K He Mana. [omoBHa mpoOinema ZigBee B Tomy, IO NpWIaaM Pi3HUX
BUPOOHHUKIB MOOymoBaHi Ha 6a3i ZigBee naituacTiie HECYMICHI MiXK COOO0, THM
CaMHUM MaeMO OOMEKCHHS MOJTYJIIB, 110 MOXKYTh OyTH BHKopucTaHi. [10]

4. Bluetooth

TexHosorist 6e3apoToBoi mepenaui ganux Bluetooth Oynma pospobiena y
1994 pomi, 3 TOro Yacy TEXHOJIOTiS PO3BUBAJIACA TPU KOKHOMY OHOBJICHHI
CTaHJApTy, AOJAI0YU JI0 CBOIX MOXJIMBOCTEHM OUIbIN MIBUAKY TMepenady IaHuX,
MOJIIMIIIEHY  €HEProeeKTUBHICTh, MOXKJIUBICTh BUKOPUCTaHHS  TEXHOJOTII
Bluetooth B pi3HMX YacTWHAX >XUTTS JIFOJWHHU, Ta Maibke y BCIX CIEKTPUYHHX
npwianax. ['onoBHOIO mMpobieMoro, KoTpa Joci He Oyna BuUpillieHa, I Maja
JTAMbHICTh 3B’SI3Ky, MmO CTaHOBUTH 10 10 M., TakuM YHWHOM HEMOXJIHBO
TIOBHOIIIHHO BUKOPUCTOBYBaTH TexHojoriro Bluetooth mms peamizamii cucremu

IHTEPAKTUBHOTO OCBITJICHHS, Ta CUCTEM PO3YMHOI0 OyauHKy. [11]

5. Wi-Fi
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Texuonoris 6e3aporoBoi mepenadi manux Wi-Fi rimboko mpoHWKnIa 10 JKUATTS
cy4yacHoi JonuHu. Hapasi koxkeH BUpOOHUK HamMara€eThCsl IHTErpyBaTH MIATPUMKY
Wi-Fi  pgo 1ioro mpuiamiB, 3amis MOXJIMBOCTI  BIAJaJCHOrO KepyBaHHS
CICKTPUYHUMH TIpUIaJaMH. 3apa3 BKE€ HEMOXJIMBO 3IWBYBaTH HIKOTO, SKIIO
YafHUK, TocTep, abo MyabTHBapka OymyTh oOmagHani WIi-Fi, Ttum camum
CTBOPIOIOYM MOKJIMBICTh KEpyBaTH MNpUiaflaMd 32 JIOMOMOTOI0 CMapTQoHY.
Texuoroumist Wi-Fi Takox BUKOPHCTOBYIOTH ISl IIOOYyBaHHS CHCTEM PO3YMHOTO
OyIUHKY, Ta IHTEPAKTUBHUX CUCTEM KEPYBaHHSIM OCBITJICHHS. 3aBISIKU IIBUIKOCTI
nepeaayi JaHUX, Ta MOKJIMBOCTI MOCWIMTH CUTHAN 3a JOMOMOTOI0 30BHIIIHIX
aHTCH, MOXKJIMBO OTPHMATH BeIWKYy 30HY HOkputTs WIi-Fi curmany, npu mpomy
Mar4i BEJIUKY MIBHJKICTh mepenadi gaHux. CucTeMa i1eajlbHO MIIXOJHUTh IS
peanizallii po3yMHOro OyAWHKY, KOTpUM Oy/ie 1HTETpOBaHO 1O IHTEPHET peueH,
MO3BOJIUTh OINEPATUBHO OTPUMYBATH BEJIMKUN TOTIK JaHUX 13 JATYUKIB, JIA
HACTYIMHOI mepejadi iX 0 cucteM 00poOku iH(opMairii.

OTpumaBIIM BUILEONUCAHI JAaHl CTOCOBHO CYMICHOCTI CHCTEM, MPOTOKOJIIB
nepeaayl JaHux, MBUJIKOCTI Mepeadl JaHuX, Ta MAKCUMAJIbHOI JUCTAHIlT poOOTH
CTaJI0 MOXJIMBUM TMOPIBHSHHS TEXHOJIOTIM 3B’S3Ky MDK MOIYJSIMH PO3YMHOTO
OyJIUHKY Ta CUCTEMHU IHTEPAKTHBHOTO OCBITJIICHHS. A OT)Ke 00OpaTh TEXHOJIOTIIO
0e31poTOBOTO 3B’A3KY, Ha 0a3l sSKOi OyJie peanizoBaHa Nepenaya JaHuX B MPUIIaIL.

['onoBHUM KpuUTEpieM BUOOPY TEXHOJOTIi OE3ApOTOBOI Mepenayl JaHuX B
CHUCTEMI1 PO3yMHOTO OYIMHKY, Ta IHTEPAKTUBHOTO OCBITJICHHS MOJKJIMBO BUIIJIUTH:
[[IBuakicTh Tepeaadl JaHUX, MOXJIUBICTh MEpeaadl BEJIUKOI KUIBKOCTI JaHUX 3a
KOPOTKHUI IMPOMIKOK Yacy, MaKCUMaJbHO BEJIMKA BIJICTAHb MK Paaio-MOAYJISIMU.
J171st mOpiBHSHHAS BUKOpUCTaEMO TaOmuiro Ne2. 1

[IpoananizyBaBuIM OTpUMaHl JaHi, Ta TMOPIBHABIIM pPI3HI peaizaiii
0e31poTOBOI TIepeadi JaHUX OYJIO BHPIIIEHO BUKOPUCTOBYBATH TexHOOTi0 Wi-
Fi, Tak sx BOHAa Ma€ MNEBHI MEpeBard, M0 MalOTh BEJIMKE 3HAYEHHS B CHCTEMI
IHTEPAKTUBHOTO OCBITJIEHHS Ta PO3YMHOIo OyIMHKY. A caMe€ MaKCMMalbHa
BIJICTaHb TIEpe/ayl pajiOCUTHANy, IMIBUIKICTh TMEpeaadi JaHuX, Ta BIIHOCHO HE

BEJIMKY BapTICTh paAloMOayiiB. TakoX BaXXJIMBUM € HAsBHICTb O10710TEK aJis
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po6otu 3 Wi-Fi pagio mogymsimu.

Texnosor | Cranaap | llIBuakicTs Maxkcumanb | Eneprocnoxus | Yacrtornu | IlinTpumk
ii T nepenavi Ha BigcTaHbL AHHSA )7 a IP-
3B'SI3KY JTaHUX miama3oH | TEeXHOJIOTI
I
Wi-Fi IEEE 300+ MoiTt/c 1000 m. Bucoxka 24T +
802.11
Bluetooth IEEE o 3 Moit/c 10 m. Husbke 2,4I'T -
802.15.4
ZigBee IEEE 250Ko6it/c 100 M. Huseke 24T -
802.15.4
X-10 X-10 3aaeXuTh Bl | 3aleXUTh BIX Husbke 120 xI'1g -
CTaHy eJIEKTpoMeEpe
€JIeKTPUYIHOT Ki
MIPOBOJIKU
Z-Wave IEEE 250Ko6irt/c 50 m. Huseke 24T -
802.15.4

Tab6murs Ne2.1

2.2 Orjasig MOKJIMBHX CXeM peaJtizanii

JIns BUpILIEHHS TOCTaBJICHOI 3a7adl OysJo pO3IJISHYTO JEKiJIbKa CXeM

peamizaili CHUCTEMHU I1HTEPAKTHBHOTO  OCBITJICHHSA, IO TaKOX MOXYTh
BUKOPHCTOBYBATHUCH SIK peajizallis po3yMHOr0 OYIUHKY:

1. Cucrema Ha miatdopmi Arduino

2. Buxopucranns mikpokoHTposepiB ESP

3. Cucrema Ha mutatdopmi Raspberry Pi Ta Arduino
Po3risitHeMo K0eH 13 BapiaHTIB peani3allli, HOro nepeBaru Ta HeJOJIIKH:

1. Cuctema Ha matdopmi Arduino:
Jlnsg peamizarii JaHOi CHCTEMH BHKOPHCTOBYIOThCS Iutath  Arduino,
pejie KepyBaHHS 0e3IPOTOBOTO 3B’SI3KY,

HaIpyroxo, MOJYJIb

ATYUK OCBITJIEHOCTI.

JUist KepyBaHHS YBIMKHEHHSIM Ta BHMKHEHHSM OCBITIEHHS OyIyTh
BUKOPUCTOBYBAaTUCh PEJICHHI MOIyJ KOTpl OyayTh BMHUKAaTH ab0 BHUMHKATH
OCBITJICHHS B 3aJIC)KHOCTI BiJ] TIOJJAHOTO KEPYIOYOro CUTHANy Ha pene. Pene Oyio
BUOpaHO 3 HACTYMHUMH XapaKTepUCTUKamu: MaKCHMalbHHA CTPyM HamNpyru

250V, makcumanpHa cuia ctpymy 10A, oTke TpH TakMX XapaKTepUCTHUKaX

ﬁ‘ITIPR/T{\ 1\/fa’T‘T/T
4
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MaKCHMaJbHy MOTYXXHICTb KOTpY 3Moke 3abesmeuntu 1e pene 2500W, dgoro

OUTBII HIXK BUCTAYUTH JJIs JAHOTO TPUCTPOIO.
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KoHTpos piBHS OCBITIICHOCTI Oy/1e BUKOHYBATH MOJYJIb 3 (POTOPE3UCTOPOM
KOTpHil OyJie BUKOPUCTOBYBATUCH K JAaTYMK OCBITIEHOCTI. [[1s1 gaHoi 3agaui Oymno
obpaHo Moxayib 3 ¢oTopesrucropom LM393 Tak sik BiH Mae OKpeMUM aHAIOTOBUMN
BUXIJ 4Yepe3 SKUA MOXIMBO OTPUMATH TOYHE 3HAYEHHS PIBHA OCBITJIEHHS.

[Tpuniunona cxema moyins ocBitieHocti LM393 300paxkena Ha puc 2.1

OTxe KOXHIM TOYIll JiIe HEOOXIHO KEepPyBaTH OCBITJICHHSIM TMOTPIOHO
BUKOPHCTOBYBaTH OKpemy 3B’s3ky Arduino, pene, (oTopesucTop Ta MOIYJIb
0e3/1poToBOro 3B’sA3KY. JJis mia’eHAHHS MOIYJIIO 10 MEPEXKi IHTEPHET HEOOX1HO
OyzAe BUKOPUCTOBYBAaTH JOJATKOBUH MOJIyJb 3 BUXxoaoM mig RJ45, ta 6i0mioreky

JJI pO6OTI/I 3 JaHUM MOJYJICM.

[Tix’eqHaT BCIO CUCTEMY IHTEPAKTUBHOTO OCBITIICHHS JI0 MEPEXKi MOKIIMBO
3a JIONOMOror  jojaTkoBux OiOmiorek Arduino. KepyBaHHS — MOXIJIHBO

31MCHIOBATH 4Yepe3 cMapT(dOH, 32 JOMOMOT00 MOOUIBHOTO OAATKY KOTpui OyJie
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nepeaaBaTu JaHi HanpsMy 10 kepyrouoi Arduino.
Ane mpu Takiii B3aeMoJii MK KEpYHOUMM MOJIYyJeM i cMapThOoHOM € mpodiieMa
Oe3meku, Tak SK HEMae »>KOJHOTO HajallTyBaHHS O€3MeKH Ta CHCTeMHU
ayreHTHdiKalii MK mpuiagaMud. Bupimmtu mio npobiieMy MOKIMBO 3aBISKU
BUKOpHUCTaHHs pimeHHs Bim Google - "Firebase”. 3aBasku 1npomy KopucTyBau
MOXe OYyTH CIOKIHHHMM 3a Oe3leKky 1 OyTH BIIEBHEHHMM IO JO HOro Mepexi

IHTEPaKTHUBHOTO OCBITJIICHHS HIXTO KpiM HBOTO HE Oyze MaTu noctyir. [18]

Henomniku Takoro piiieHHs:

1. HeMOXIMBICTh BUKOPUCTAHHS JJAHOT CXEMHU 1HTEPAKTHUBHOTO OCBITIICHHS
Ha BEJIMKUX BIJICTAHAX, TaK K MaeMO oOMexeHHst cun curnainy Wi-Fi mepexi

2. BigcyTHICTh MOXJIMBOCTI OHOBJICHHS MPOTPaMHOro 3a0e3rnedeHHs 0e3
JEMOHTaXY IUIaTH 1 MPAMOTrO MIAKIIOYEHHS JO0 MEPCOHAIBHOTO KOMII IOTEpY,
HOYTOYKY TOIIIO.

3. CKIaiHICTh MOHTAXY

4. Benukuii vac peaxiii Ha Jif0 KIi€HTa, Tak Ak kepyroda Arduino Oyme
noTpeOyBaTH OaraTo Yacy Ha ONMUTYBaHHS Oa3W JaHWX 1 MOPIBHSHHS 3HAYEHBb
3anMcaHux B 0asy.

5. HemoxnuBICTh MiJ’€IHAHHS JIOAATKOBOI TOUKU KEpyBaHHSA 0€3 BHECEHHSI
3MIH B IPOTPaMHY YaCTUHY KEPYIOUO1 TIaTH.

6. Y BuUmanky B3HUKHEHHS IHTEPHET MEPEXKI BTPAYAETHCS MOKIIUBICTD
KEepPYBaHHSI JAHOIO CHCTEMOIO
IlepeBaru:

1. Hu3bka BapTiCTh KOMIIOHEHTIB

2. BigcyTHicTh HEOOXITHOCTI MPOKIAJAKKA KaOeiB 3B’S3Ky MIXK KEPYHOYOHO
MJIATOO Ta KIHI[EBOIO TOYKOIO KePyBaHHS

3. 3aBIKM BWKOPHWCTAHHIO JATYMKy OCBITJICHHS MOJJIMBO CTBOPHUTH
KoM(opTHI yMOBHU TiepeOyBaHHS Ta aBTOMATHYHOTO KEPYBAHHS B 3aJIKHOCTI BiJl

OCBITJICHHS B IPUMIIIICHHI

Otrxe, naHa cxeMa HE MIIXOIUTh JJIS BHUKOPUCTAHHS B CHCTEMI
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IHTEPAKTUBHOTO OCBITJIEHHS TaK K MAa€ BUILIETIEPEUYUCIICHI HEIONIKH. AJe SKIIO0
HEMa€e HEOOXIHOCTI KepyBaTH CHUCTEMOIO BIIJAJIEHO, TO 1i MOKJIHMBO
BUKOPUCTOBYBATH B JIOKAJIbHIA MEpeXi a TaKoX 3MIHUBIIM MEBHI HAJIAIITyBaHHS
MOJKJIMBO BHMKOPHCTOBYBAaTH B py4yHOMY pexumi. [Ipu kepyBaHHI B pydyHOMY
PEKUMI HEMOXKIIMBO OyZe PO3KPUTH BeCh MOTEHI[iaJl CUCTEMHU IHTEPaKTHBHOTO
OCBITJICHHS.

2. Peanizaris Ha 6a3i momymiB ESP.

Jlns mopiBHSIHHS BapiaHTIB peaiizaliii 0yio oOpaHo MikpokoHTposiep ESP32 - me
crucTeMa Ha KPHCTali, B Ky IHTErpoBaHi pamiomomyii s poboru 3 Wi-Fi Ta
Bluetooth cranmapramu. IlepeBaroro Hag ArduinO € HU3BKE €HEProCIOXKUBAHHS,
BOY/IOBaHMM pajioMOysib Ta Maii po3mipu. Ckerul mumryTbes Ha MoBi C++ Ta
3anucyroThest a0 mam’sati ESP32 3a momomororo Arduino IDE. Omke maroun
HAaBUYKH TPOrpaMyBaHHS Ha ApJyiHO pO3pOOHHMKY HE BiA4yBa€e KOJHOIO
nuckoMdopty npu 3miHiI miarpopmu Ha ESP32. €nune, mo HeoOxigHO Oyje
3poOUTH PO3POOHMKY, Tak IIe J0JaTH 10 MeHemkepy tuiar B Arduino IDE

nigTpumMky ESP32.

[Tin’ennyBatn Momyni o ESP32 Oynemo HacTymHi MOAYJi: pelie CTpyMy,
JaTYuK pyxXy, JaT4¥K OcCBiTIeHOCTI. Ilim’egHyBaTH JOMATKOBUM MOJYJIb
pPagio3BsA3Ky HE MOTPIOHO, TaK SK Ha IJIaTI BXKE BiH ICHy€e. Y BUIAIKY KOJIH
noTpiOHO 1HTErpyBaTH pimeHHS Ha 0a3i ESP32 no cucremm, mo moOymoBaHa Ha
0a3i ApayiHo Bce Taku HeoOxigHO Oyme mim’emHatu pamiomonyias NRF24L01,
31711 MOKJIMBOCT1 CHIJIKYBaHHS MOAYJIB MIX c00010. Takox OAHIEIO 13 JOBOJII
BOKJIMBUX MOXJIMBOCTEH JAHOTO PIIICHHS € MOKJIMBICTh OHOBJIIOBATH MPOTPAMHE
3abe3reycHHss Ha MmiaTi mo moBiTpro (over-the-air/OTA), 6e3 HEoOXigHOCTI
JEMOHTaXyY Ta (DI3UYHOTO MIAKIIOYEHHS 10 Komm 'roTepy. [IpomucaBmm B Komi
aBTOMATH3aIlll0 Ta 3aJCXKHICTh JiH BiJ OTpPUMAaHUX JAaHUX 13 PI3HUX JATYMKIB
MO>KJIMBO OTPUMATH IOBHOIIIHHY CHCTEMY 1HTEPAKTUBHOTO OCBITJICHHS. MOKIUBE
py4YHE KepyBaHHS MOIYJISIMHU Ta IJIATOO 13 JOJATKy BCTAHOBJICHOTO HAa CMapTQOH

KOpUCTyBaua. TakoX MOXJIMBO 00’€qHATH BC1 MOIYJNlI JO CHCTEMH IHTEPHETY
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peueil 3a qormoMororo pimenHs Bij kommanii Google Ta ix mpogykrom Cloud loT

Core. [Tnata Takox € J0BOJII JeIieBoro. [12]

3naeTbes, 10 TUIaTa 1/1ealibHa JjIsl BAKOPUCTAHHS B CUCTEMI IHTEPAKTUBHOTO
OCBITJICHHS, aJie 1€ He TakK. [ OJOBHUM HENOJIK IUIaTH, 1€ BIACYTHICTh
IIEHTPAIBHOTO KEPYIOYOTO0 BY3JIa, 1 TaKOX BIJICYTHS MOXKIIWBICTh CTBOPEHHS
QITOPUTMIB Ta CIIEHApPIiB KEpyBaHHS I1HTEPAKTUBHUM OCBITJIICHHSM, O€3 3MIHU
nporpamMHoi yacTuHM Ha 1iaTi. OTxke cucteMa Oyne He 3pydHa i KIHIEBOTO
KOpHCTYyBaya, TaK SK BIH HE 3MOXE JETKO pPO3IIMPIOBATH ii (YHKIIIOHAT B
3QJIGKHOCTI Big Horo moTped, abo CXWIAIOYMCh HAa HAYKOB1 JIOCTIKCHHS.
3Baxkarouu Ha 1iel pakTop, Oys10 3po0JIeHO BUCHOBOK, 11O JIaHa CUCTEMa peaizallli

Ha mati ESP32, He miaxoauTs 11l BUPIIIEHHS MOCTAaBJICHOT 3a/1aui.

3. Cucrema Ha matdopmi Raspberry Pi ta Arduino

[TigkarounMo 10 ApJyiHO HACTYIIHI JATYMKU: JAATYUK OCBITJIICHOCTI, peJie
KepyBaHHS CIICKTPUYHUM CTPYMOM, Paio-MOIYyJIb, Ta JAaT4YUK PYXy B KOXHIN
KiHIIEeBi# Touwi. B 1menTpanpHiii Toumi mia’emnaemo Arduino mo Raspberry Pi 3a
noromororo USB-muypy. Ha Apayino, 1o migkimrodena go Raspberry, min’eqnano
Tibku pagiomonyiab NRF24L01 nns oTpuMaHHS MOKIMBOCTI BUKOPHUCTAHHS i€l
ApAyiHO SIK NUTIO3 JJIs CIUIKYBaHHS 3 IHIMUMU ApJyiHO 1o pagiomepexi. [licms
o0’emHaHHSA BCIX ApAyiHO JI0 OJHIET Mepexi, HajamTyemo Raspberry ms
KepyBaHHSA 1 OTPUMAaHHS JaHMUX 13 MEHTpajdbHOI ApayiHo 3a momomororo USB-
mHypa. OTpUMaeMO BXKE CHCTEMY, IO MOXE KepyBaTH, OTPHUMYBaTH Ta
BIJIIPABISITH KOMaHIU B 3aJIEKHOCTI BiJ MoOa)kaHb KopucCTyBadya. BukoHaBiiu
JI0JIaTKOBI HajamTyBaHHs Ha Raspberry Pi crane MOXJIMBUM KepyBaTH KiHIIEBUMHU
TOYKaMH 3a JIONIOMOTOI0 aBTOMAaTUYHUX CIIEHApiiB, a TaKoXX 00 €THATH BC1 MO
JI0 CHUCTEMHU IHTEpPHET pedei. 3aBAsSKM BHUKOPHUCTAHHIO MIKPOKOMIT IOTEpa
Raspberry Pi € MOXIUBICTh CTBOPUTH BJIACHHUH BeO-CEpPBIC KEPyBaHHS MOIYIAMHU
PO3YMHOro OYJIHMHKY Ta CHUCTEMaMM I1HTEPAaKTHUBHOTO OCBITJICHHS, 30UpaTH Ta

aHaTI3yBaTH JIaHI OTPUMaHI 3 TaTYMKIB Ha ApAyiHO, CTBOPIOBATH BJIACHI CIleHApil
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KEepPYBaHHSI CUCTEMOIO Ta MOJYJISIMH, M€PEeIaBaTh JaHl J0 PIlIEHb IHTEPHET peuei
Bix Google a came Cloud 10T Core. [13] InTterpyBaTu pilieHHS 10 TOJOCOBHX
aCHCTEHTIB Ha cMapThOHI KOPUCTyBaya, I peai3allis 3 IEBHUMHU MPOrPaMHUMU
JOOMPALIOBAaHHSIMH MOXE BHKOPUCTOBYBATUCS JMJIi BHUPIIMIEHHS MOCTaBICHHOI

3ajaui.

2.3 IlpoexkTyBaHHS Ta peaJji3aulis cCHUCTEMH

Jlist peainizanii moctaBieHol 3aaadl Oyln0 oOpaHO CXeMy 3 BUKOPHCTAHHSIM
HACTYITHUX MOJYJIIB:

 Raspberry Pi 3 B+ - sk nleHTpajbHHUN KEPYIOUYHH BY30J1

« Arduino nano - kxepyroumii By30J B KIHIEBil Todlli A€ HEOOXiIHO
KEpPYBAaTU OCBITJICHHSIM Ta OTPUMYBATH JaHl 3 CEHCOPIB

* Pene ctpymy abo aummep - KepyBaHHS MoJadl CTPyMy, Yy BHIAIKY
BUKOPHUCTAHHSA TUMMEPY TaKOK KOHTPOJIb MO/1a4il CHIIA CTPyMY

* Monaynb ocBiTienHs Ha vini LM393 - KonTposs piBHS OCBITICHHS

» besnporoBuiit momyns NRF24L01 - Ge3mporoBa mepemada JaHUX MK

Kepyrodoro Arduino ta romoBauM Kepyrounm By3iaoM (Raspberry Pi 3B+)

Raspberry Pi 3B+ Oyio o6paHo B poiti IIEHTPAIBHOTO KEPYHOYOIro By3Jia TaK
SIK [IeH MIKPOKOMIT IOTEp MA€ MOXKJIMBICTh OJIHOYACHO OTpUMYyBaTH aaHi 3 Arduino,
aHaI3yBaTH iX, Ta B 3aJIEKHOCTI BlJl MPUHUHATUX 3HAYEHb BUPIIILYBATU SIKI TOUKU
NOTPIOHO YBIMKHYTH, a SIKi BAMKHYTH. Tako BIH MOK€ NepeaBaTH 3HAYEHHS Ta
CTaH CHUCTEMHM B MEpEXY 3alucylouu iXx B 0a3y JaHMX, 1 30KpeMa JaHy TOUYKY
MO>KJIMBO BUKOPUCTATH SIK aBTOHOMHHUIA BeO cepBIC KEPYBaHHS BCIEIO CUCTEMOIO.

Arduino nano Oyae KepyroduM BY3JIOM B KIiHIIEBHX TOYKax J€ HEOOXiTHO
KOHTPOJIIOBAaTH OCBITJIEHHS, OTPUMYBATH MOKa3HUKHU 3 CEHCOPIB, Ta MepeaaBaTu ix
Ha KEPYIOUYHUU BY30IL.

Jlo Arduino Oyae mpuemHaHO JaTYUK OCBITJICHHS, IO Oyae BHUMIpIOBATH
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piBEHb OCBITJICHHS B IPUMIIICHHSX 1 MMOTIM mepenaBaTi 3HadeHHs Ha Arduino, sika
BKE OyJe mepenaBaTy JaHi Ha Kepyrouuid By3oi. Pene ctpymy abo nummep OyayT
BMUKaTH a00 BUMHUKATH, a y BUIAJKy BUKOPUCTAHHS AUMMeEpY OyJie peryioBaTu
piBEHb TOJa4l EJIEKTPUYHOTO CTPYMy Ha OCBITICHHS 3aJUIsi CTBOPECHHS
KOM(OpPTHUX YMOB IepeOyBaHHs JIOAUHU. be31poToBUil MOLyIb HiA’€AHAHUNA 10
apaylHo Oyjae BUKOHYBaTH (yHKIIIO MpuiioMy/miepenadi MK I[IEHTPaIbHUM
KEpPYIOUUM BY3JIOM Ta ApJyiHO, Y BHIAJKy SIKIIO KEPYIOUUH BY30Jl B KIHIEBIN
TOYLl HE MOXE I1J’€IHATUCS HAOpsMy 10 LEHTPaIbHOIO By3Ja TO O€3IpOTOBHI
MOAYJb Oyle BUCTYNATH MOCEPEAHUKOM MIXK HUMH, TAKUM YHWHOM MpodiieMa

MIOTaHOTO MOKPUTTSA Wi-Fi curnany Oyne BupimieHa.

MokputTa Pagpio
Mepexi

Raspberry Pi < > Arduino Nel

Arduino Ne2

Puc. 2.1

Ha Puc. 2.1 moka3ana cxema 3B’SI3Ky MiXK MOAYJISIMH, 3€JICHUM KOJIHOPOM
BKa3aHa 30Ha MOKPUTTS panio curHany. Cucrema Mae MOXIMBICTH OyIyBaTu
MapHipyTH 3B 3Ky MDK pagio MOAYJISMU 1 y BHUMOAAKY BIJICYTHOCTI MPSMOIO
CUTHAITy Oy/ie BUKOPHUCTOBYBATH HANOUIBII ONTUMAIILHUNA MapHIpyT 10 KiHIEBOI
TOUYKH 3a JOMOMOIOI0 MPOMIXKHUX TOYOK. Mapmipytu OynyTh OyayBaTuCs 3 HYJS
IpU KOXXHOMY 3aIyCKy IEHTPaJIbHOTO KEPYHUOro By3ia, TAKOXK y BHITAJIKY SKIIO
MOJYJIl 3MIHWIM CBOE MICII€3HAXO/KEHHS BIAMNAaa€ HEOOXITHICTh PYYHOI 3MIHU

MapuIpyTiB, a OTXKE CHUCTEMa MOe 0e3 mpobJieM 3MIHIOBAaTH CBOIO KOH(ITyparlito
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0e3 BTpyuyaHHs JIOAWHU. J[ollaBaHHA HOBHX MOJYJIIB TaKOX He Oyjae mpoOsieMoro,
Tak SK mpu NoOyayBaHHI MapuipyTiB Oyae CKaHyBaTHCS BCS Mepeka Ta BCi
MOJ1yJIl, IO 3HAXOASTHCS B 30HI MOKPUTTS Oyl IKOTO MOJYJI0, TOOTO OTPUMYEMO
HEOOMEKEeH1 MOXKIIUBOCTI I PO3LIMPEHHSI CUCTEMH 1HTEPAKTUBHOTO KEpyBaHHS
OCBITJICHHSIM.

VY Bumagxky BUXOAY 3 JIaJy OJHOIO 3 IMPOMDKHMX MOJAYJIB cUCTeMa Oyne
aBTOMATHUYHO 3aITyCKaTH HOBE CKaHyBaHHS MEpPEXki Ta Oy/Jie BUKOHAHO Mepedya0BY
MapLIpyTiB, 31 TOro0 100 MaTh JOCTYH JO KOXKHOI TOYKM HE3aJIEKHO BiJ
npane3aaTHOCTI 1HIIUX MOJYIIB, TaKUM YUHOM MU T11030aBUMOCH MpoOJieMU
BIJICYTHOCTI K€pYBaHHS MOIYJISIMH, SIKIIIO BOHU 3HAXOJATHCA 11032 30HOIO MPSIMOTO
JOCTYY.

BizpMeMoO crucTeMy KOTpa Ma€ TpH KIHLIEBUX BY3Jla KEPYBaHHS.

Arduino Ne3

Arduino Ne2

MNokputTs Papgio
mepexi

Arduino Nel Arduino Ne4

Puc.2.2 Tonomnoris mepexi

JIo KOKHOTO KIHIIEBOTO BYy3Jia KEpyBaHHS MiJ €JHAHI HACTYIHI MOJYJIi:
MOJYJIb pejie KOTpHid Oy/ile BMUKATH Ta BUMUKATH OCBITJICHHS, JaTYUK OCBITICHHS
- OyJle OTpUMYBAaTH 3HAYEHHS PIBHSA OCBITJIEHOCTI 1 EpelaBaTH iX A0 ap/yiHo, Ta
MOJyJib O€3pOTOBOTO 3B’SI3Ky KOTpUil Oylne OJAHOYAaCHO BHKOHYBAaTH pOJIb
npuiioMy Ta Tiepefadi TaHuX, a TaKOXK Yy BUMAAKY 3HAXO/KEHHS 1HIIOTO MOJYJIA,
10 HE Ma€ MPSMOTO 3B’SI3KYy 3 KEPYIOUUM BY3JIOM, 1€l MOAY/b Oy/ie BUKOHYBAaTH
(GYHKIIIIO MOCepeTHUKa MK KEPYIOUUM BY3JIOM Ta KIHLIEBOIO TOYKOIO KE€PYyBaHHS

JUTSL JIETKOCTI PO3IIMPEHHS MEK CUCTEMHU HE3AJIEKHO BiJ] PIBHS MOKPUTTSI MEPEKI.

ApK.

AI1.4E-371.000 13 40

3MH,

ApPK. N€ gokym. [Tignuc | dara




Bcei ni mogyni OynyTh mig’eqHani 1o Arduino, KoTpa BKe B CBOIO 4epry
Oyzae KepyBaTH IIMMH MOJIYJSIMH, OOpOOJIATH OTpUMAaHi JaHi, Ta B CBOIO Yepry,
nepeJaBaTy JaHl Ha LIEHTPaJIbHUN BY30J1 a00 BUCTYIIATH y PO MOCEPETHUKA MIXK
HEHTPaJIbHUM BY3JIOM Ta 1HIIOIO KIHIIEBOIO TOUKOIO.
TecroBuii MakeT Oyze 310paHO 3 BUKOPUCTAHHIM JIaMII PO3’KaprOBaHHS Ha
60W, came BoHa Oyjie BUKOHYBATH POJIb TOYKH OCBITJICHHS KOTPOIO Oye

KEepyBaTH CUCTEMa IHTEPAKTUBHOTO OCBITJICHHSI.

2
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Puc. 2.3 Cxema migkiItO9eHHS

B koxHiif KiHIEBii Toull Oyne 3i0paHa camMe Taka cxema IJIKITIOYCHHS
KOTpa BKa3aHa Ha puc.2.3.

Tak sk cucTemMa KepyBaHHS OCBITJICHHSIM TIPOCKTYEThCS TaKOXK IS
KEpYBaHHsI OCBITJICHHSIM HE TIIbKM B MeXaxX OYIMHKY, a TaKOX JUJIsl OCBITJICHHS
dacany, To Oyn0 BUpilIeHO BUKOpUCTOBYBatH Oe3aporoBi moayii NRF24L01 3
MIJICUITIOBAYEM CUTHATY Ta 30BHINIHBOIO aHTEHOK. BUKOPUCTOBYIOUYH J1aH1 MOIYJI
MU Ma€eMO 3MOTY PO3IMIUPUTH NanbHICTH 3B’s13ky g0 1000 meTpiB mpu mpsimii
BUJIMMOCTI, TUM caMHM 0€3 MepelKo]] po3IIMPIOBATH HAIlly CUCTEMY Ha BEJIHKI
BIJICTaHI BiJi TOJIOBHOHOTO KEpYyIOUOro By3ja. Ha romoBHOMY Kepyrouomy By3ia

OyZle BHUKOPUCTOBYBATHUCH BOYIOBaHWUN O€3IPOTOBHM MOMYNb. Y BHUIAIKY
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HEOOX1IHOCT1 30UTBIIEHHS MOTYKHOCTI PaJio-CUTHAITY Ha TOJIOBHOMY KE€PYIOUOMY
BY3J11 MO>KJIMBO BUKOPUCTATH 30BHIIIHIO aHTEHY 3 MIJCHIIOBAYE€M CHUTHAIY, KOTPY
MoxiIuBO Tia’enHatd sk jgo USB Buxomy Tak 1 6e3mocepenHbO 10 IUIATH
BUKOHABIIH MEBHI MasyIbHI pOOOTH Ha IJIaTI.

Bxing Ethernet ma wmikpokomm’iotepi Raspberry Pi 3B+ Oyxe
BUKOPHUCTOBYBATHUCS JIJIsl iepeaadi iHGopmMarllli Ha TOJIOBHUM cepBep, KOTpUid OyJie
30upatu Ta 00poOIATH OTpUMaHy 1H(GOpPMAIllI0 1 TaKOX BHUKOHYBAaTH KEpPYBaHHS
CUCTEMOIO BIJIIPABIIAIOUN KOMaHAM 10 FOJIOBHOIO By3Ja.

OpHi€lo 13 TOJIOBHUX 3a/Jad MPU BUKOHAHHI JUIJIOMHOTO TIPOEKTY €
MO>KJIUBICTh K€PYBaTH CUCTEMOIO 1HTEPAKTUBHOI'O OCBITJIEHHA 3 Oy/Ib SIKOi TOUKU
CBITY, TaKOX BHUPIMIUTH MTPOOJIEMYy BIJIMOBOCTIMKOCTI y BHUIIAJIKy 3HUKHEHHS
3B’SI3Ky M1 BEO CEpBEpPOM Ta FOJIOBHUM KEPYIOUUM BY3JIOM, HE3AJIEKHO BiJl THITY
npo0JieMU: 3HUKHEHHS 1HTEpHET MiJIKII0YEHHS O KePYIUoro By3Jia, Y 1epedoiB
Ha BeO cepBepi.

JUis  BupimieHHd wi€i npoOieMu OyJ0 BHUPIIIEHO BUKOPUCTOBYBATH
J0JaTKOBUI BeO cepBic KoTpuii Oynme 3Haxoautucs Ha Raspberry Pi. Omke y
BUIAJIKY MepeOOoiB HA IHTEPHET JiHIi KJIIEHT He OyJe BTpayaTH KEepyBaHHS HaJl
cCUCTEMOIO, Ta Oyme B COpPOMO31 Hajgajdl BUKOPUCTOBYBATH  CHUCTEMY

IHTEPaKTUBHOT'O OCBITJICHHS.

2.4 PeaJizauin Beo-cepBiciB

[lin yac BUBUEHHS MartepialiB Ta iX aHamizy Oylia BuOpaHa HACTyIMHA
cucTeMa pealizailii BeO CepBiCiB:

- Jlo Raspberry Pi 3 B+ Oyame mig’eanano Arduin0 nano Ha KOTpui
BCTAHOBJIEHO MporpaMHe 3abe3nedeHHs: MySensors nsisi BUKOPUCTAHHS MOro sk
uuto3, Raspberry Pi Oyae BUKOPHCTOBYBATUCH SIK JIOKaJIbHHH BEO CepBiC IS
KepyBaHHS CHCTEMOIO, a TAKOX SK TMOCEPEIHUK MK MOAYISAMU KEpyBaHHS Ta
kiaieaToM. [19]

- JIJIs MUCTaHIIITHOTO KepyBaHHS CHCTEMOIO 1HTEPAKTUBHOTO OCBITJICHHS
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Oyze BUKOHaHA 1HTETrpallis MOAYIIB 10 pimeHb Bix Google, Apple Ta Amazon,
TAM CaMHUM CHCTEMOIO MOXXJIMBO Oyje KepyBaTH 3a JOIMOMOTOI0 TOJOCOBHX
ACHCTEHTIB Ha cMapTQoHi.

Jlnig modatky MOTpIOHO CKOMYTYBAaTH TOJIOBHUUM KEpYIOUU By30J KOTpUU
Oyne ckmamatucs i3 Raspberry Pi 3B+ ta Arduino nano go kotporo Oynme
nia’eqHano Moayiib 6esaporoBoro 3B’s3ky NRF24L01. 3 mowaTky mia’e€xHaemMo
MOJIYJIb O€3/IPOTOBOTO 3BA3KY /10 Arduino i mepeBipuMo HOTo Mpame3aaTHiCTh, AT
nepeBipKy OyJI0 HATMCAHO KOPOTKUM KOJ KOTPUM B 3aJI€KHOCTI BiJ BIMPABICHOI
KOMaHIU Ha TuiaTy depe3 koHconb Arduino IDE Oyne BukoHyBaTH (GYHKIIIFO
npuiiomy abo mepeadi paaio CUTHAY, B JaHOMY BHITAJIKY 5 3aITyCTHB 2 apJyiHO 3
OJIHAaKOBHMU HAJIAIITYBaHHSIMU, OJTHA 3 apyiHO Oyia MpUEIHAHA O KOMITBIOTEPY
no USDh s MOXJIIMBOCTI KEpyBaHHS HEIHO uepe3 KOHCoNb. Jlpyra apmayiHo
BUKOPUCTOBYBaJach SK Mmapa jJo0 nepmoi. B koHcom mepmoro ApayiHO
BIJIMPAaBUMO KOMaHJy, 110 TIEpeiaTh Ha APYTHM apaylHO JaHl yepe3 0e3mpoBiIHUM
MOJYyJib, SIKIIIO BCE MiJ’€AHAHO MPABUJIBHO Ha MEPIIid apJyiHO B BUBOJ1I KOHCOJI
OTPUMAEMO BIAMOBiABL Bia Apyroi. OTxke 0e3ApOTOBI MOAYJI I’ €IHAHO Ta BOHU
KOMYHIKYIOTh M) c000r0. Ha Bcix Toukax mig’e€IHyeMoO O€3IpOTOBI MOJYJ MO
OJIHAKOBIM CXeMi MiJKIIOYECHHS, TENeph MOXKIIUBO MPOJAOBKYBATH HAJIAITYBaHHS
TOJIOBHOTO BY3J1a.

Jliis Toro mo0 Oyia MOXIHBICTh 00’ eaHaTtn Bei Arduino o ojHiei Mepexi
BUKOpUCTaeMo pimeHHss MySensors, 3aBaHTaXuTH MporpamMHe 3a0e3leueHHs
po3poOHrKa MySensors i3 perno3uTtopito po3pobdnuka Ha github. ITepmra Arduino
Oyle BHKOPHCTOBYBAaTHCh SIK IUIO3, MK 1HIAMH Arduin0 mia’eaHaHUMH 10
mepexi. Tak sk mig’exnyBatu nepiry Arduino 6yaemo mo Raspberry Pi 3a
normomororo USB-mHypa Oyne BHKOpHCTOBYBAaTHCH peaiizailis Serial-gateway
yepe3 USB-mmyp. [l mnpaBWiIbHOTO HaNaAMTyBaHHS MeEpeXi HEOOXiTHO
NPONKMCATH CTaTHYHY IP-apecy MOMAYJS, aJpecy MEpPEkKeBOro MapIipyTH3aTopa,
CYIYTHI HaJAIITyBaHHS Mepexi 1o sikoi Oyme mia’emnano Arduino xortpa Oyxe
BUKOPUCTOBYBATUCS SIK MIII03. Temep MOXIWMBO TMEpEeHTH 10 KOoMyTalli Ta

HaJallITyBaHHS KIHIIEBUX TOYOK KEPYBaHHS POJb SIKUX OyIyTh BUKOHYBATH 1HIII

ApK.

AI1.4E-371.000 13 13

3MH,

ApPK. N€ gokym. [Tignuc | dara




Arduino nano. [lo koxnoi Arduino Oyzae min’e€JHAHO HACTYITHI MOJIYJIi: JaTYHK
OCBITJICHHSI, TATYUK PYXYy, MOJYJIb O0€3APOTOBOTO 3B’S3KY, Ta PEJIe CICKTPHUIHOTO
CTpyMy JJis KEpyBaHHSM YBIMKHEHHS Ta BUMKHEHHS oOcBiTIeHHs. [licns
3aKIHYEHHSI KOMYyTallii By3y HEOOXIJHO HajallTyBaTH KOXKHY TOYKY, HamHcaTd
JUIS HEi CKeTY Ta 3aBaHTIKUTH Horo Ha Arduino. B ckerdi moTpiOHO BKa3aTu sKi
MOJAYJIl BUKOPUCTOBYIOTHCS, JO SIKUX BHUBOJIB BOHU IiJI€JHAHI Ta MPOBECTU
HANAINTYBaHHS  MOXYJIB Ui  TOPAaBWIBHOTO  (DYHKIIOHYBaHHS ~ KOXHOTO
ni’eqHanoro Moayis. Ilicias HamucaHHS CKETYiB JUIsl KOXKHOTO MOJYJISI OKPEMO,
3aBaHTaXXUMO ckeTd Ha Arduino, Ta mepeBipuMO Mpare3laTHICTh BCiX MOIYIIB.
[Ticns 3amycky MOJyJiB Ha FOJIOBHOMY KEPYHOUOMY MOJYJII TOBUHHO OyTH BUIHO
BCl JaHl K1 BIANPABIAIOTH MOJYJ, TaKOXX HEOOXITHO MEPEBIPUTH 3BOPOTHIN
3B’S130K MK MoayisiMu. CrnpoOyeMo B pPy4dHOMY PEXUMI 4Yepe3 KOHCOJIb
BIJIMPABUTH KOMaHAy Ha MOIYJb "A" 1110 HEOOX1IHO YBIMKHYTH OCBITJICHHS, SIKIIIO
Bce OyJIO MPaBWJIBHO IMiJI’€HAHO Ta HAJAIITOBAHO YBIMKHETHCS OCBITIICHHS CaMe
Ha TOMY MOAYJ1 KOTpud OyB BKazaHUM y BiJNpaBiieHId komaual. OTxe, MiCIs
KOMYyTaIlli, HaJlallTyBaHHi, Ta MiJ €JHAHHI BCIX MOJYJIB B OJIHY MEpEXYy HACTaB
yac HajamryBaHHs Raspberry Pi.

st peamizamii BeO cepBicy Oyno oOpaHO mporpamMHe 3a0e3MedeHHs
OpenHAB, Tak sk pgaHe pimeHHs Mae Jerky idrerpamiro 3 MySensors,
GoogleHome, ta Apple HomeKit, mo B cBOrO uepry majis po3pOOHHKA CHUCTEMH
JIO3BOJIUTH CTBOPUTH TIOTYXHY MEPEXY PpO3YMHUX PIllIEHb, JOJATH CBIii
(GyHKLIOHAT Tak SK LI OPOEKT SBISAEThCA OPEN SOUrce, a OTXKE HE CTaHe
MEPENIKOI0I0 JIJIsl TOAaBaHHs CBOro (QyHKIIOHATY. 3aBJISIKK JAHOMY MPOTPAMHOMY
3a0€3MEUYCHHI0 PO3POOHUK TaKOX 3MOKE CTBOPIOBATH IHTEJIEKTYallbHI CIIEHApIi
KepyBaHHS MOIYJISIMU B 3aJIekKOCTI Bijg Horo morped, Ta Ha 0a3l HayKOBHUX
JIOCITIJIKEHbB, 1110 JT03BOJIUTH JO3BOJIUTh MAaTH OE3MEKHI MOKIMBOCTI PO3IITHUPECHHS
¢ynkmionany. OkpiM TOro maisi KOpPHCTyBada CHCTEMa HaJae€ MOXIIMBICTD
KEpyBaTH CUCTEMOIO 1HTEPAKTUBHOIO OCBITJICHHS 13 Oy/Ib SKOTO 3pyYHOTO J0AaTKa
uisi KiieHTa. Takok HE MEHII BaKIUBOIO (DYHKIUEIO SBISIETHCS MOKIIUBICTD

KOpuUCTyBada KC€PyBaATH CHUCTCMOIO 3a JOIIOMOI'OIO TI0OJIOCY, BHKOPHCTOBYIOUYHU
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pPO3yMHI aCHCTEHTH Ha CBOeMy cMapT(doHi, abo 1HIIOMY MpuiIaal 3 TOJIOCOBHM
acucTeHToM, Hanpukiam: Sirl Bigx Apple, Assistant Bix Google, Alexa Bix Amazon,
Ta 1HImI. OKpiM 1IBOTO KOPUCTYBa4 Ma€ MOXIMBICTH CTBOPIOBATH BJIACHI
QITOPUTMH KEPYBAHHS CHCTEMOIO, THM CaMHUM HE Ma€ (YHKI[IOHAJIbHUX
oOMexeHb. MoIIMBa MepeBipka CTaHy CUCTEMH, HANpUKIaJ MPU BCTAHOBIIEHHI
CUCTEM KOHTPOJIIO BIJKPUTTS/3aKPUTTS JBEpEH, BIKOH, pOJIETIB, KOPHUCTyBau
CHUCTEMHU MOJKE BIJICIIIIKOBYBATH B SIKOMY CTaHI 3HAXOJUTHCS KOKHA TOYKA, Ta 3a
BJIACHUM Oa)KaHHSIM MOXK€ 3MIHMTH ii CTaH, HANpPUKIAJ 3aKpUTH POJIETH, YU
3aIITOPUTH BIKHO. MOKJIMBO PO3MIUPIOBATH CHCTEMY JOJIaBaHHSAM JOJATKOBHX
MOJIyJiB, @00 TOYOK KEpyBaHHsS, CHCTEMa aBTOMATHYHO TOJACTh iX, TUM CaMHUM
KOpPHUCTYyBauy HE€ MOTPIOHO KOXKHOTO pa3y, KOJM BIH 3axoue PO3MIHUPUTH YU
3MIHUTH KOH(ITypalilo CUCTEMHU BUKJIMKATH MaiicTpa, 10 HOMY 1€ HalamTye. Y
BUIAJKY 3HUKHEHHS IHTEPHET MIAKIIOUEHHS O TOJIOBHOTO KEPYIOUOro BY3Ia,
KOPHUCTYBau KOTPUI 3HAXOJUTHCS B MEX1 OOCIYrOBYBaHHS CUCTEMH 3MOXKE 0e3
npoOJjieM MPOJOBKUTU KEPyBaTU CHUCTEMOIO I1HTEPAKTHUBHOIO OCBITJICHHS, HE
BTpayarouu KOHTPOJIb HAJ CUCTEMOIO, 110 Hapa3l B IHIIMX PIMIEHHSIX PO3yMHOTO
OyIMHKY Ta 1HTEPAKTUBHUX CHCTEM OCBITJIICHHS HE BHUpilIeHO. MOXIMBO
CTBOPIOBATH PI3HI BapiaHTH HAJIAINTYBaHHS B 3aJIEKHOCTI BiJl TOTPeOU KIIIEHTA,
TOOTO SKIIO KOPUCTYBAad BUPIIIMB TMPAIIOBATH, 1 IJs OO HOMY HEOOXiIHE
MaKCUMaJbHE OCBITJIEHHS, BIH 3MOX€ YBIMKHYTH JaHHM pEeXUM, 1 CHCTEMA
aBTOMATUYHO TIEpeBe/ie MOJyJl B IMOMEPEIHbO HAJIAINTOBAHI 3HA4YeHHs, ab0 Yy
BUMAAKY SKIIO KOPUCTYBad BHPIIIMB BIAMOYUTH, CHCTEMa TEpehIe B PEKUM
BIJIMOYMHKY, TUM CaMHM CTBOPIOIOYM KOMQOPTHI yMOBHM JJIsi KOpPHCTyBaua B
3QJIKHOCTI BiJ 1OT0 TTOTPEO.

Takox He MEHI BaXXJIUBUM Oy/e IHTErpyBaTH CHCTEMY IHTEPAKTHUBHOTO
OCBITJIEHHS] Ta CUCTEMY PO3yMHOro OyJIMHKY B CUCTEMY IHTEpHETY peueil. Tak sk
CUCTEMa IHTEpHET pedeil repeaae BeauKi MacuBH 1HGoOpMaIlii, 1 Jany iHGOpMAIIio
HE0OX1HO 30epiratu Ta oOpoOsATH, MOTPIOHI BEIUKI MOTYKHOCTI 171 00pOOKHU Ta
30epiranns. Jlns BupilieHHS JaHOi 3amadi Oyiao oOpano cepsic Big Google mix

Ha3Boro Clout 10T Core, nana cuctemMa BUKOPUCTOBYETHCS U OTPUMAaHHS, Ta
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o0poOku iHpopmMarlii, KepyBaHHSIM MOJYJIB, Ma€ MOXJIMBICTh OE3MEYHO
1 IKITF0YATUCh 10 HEl, He XBIIIIOIOYHUCH 3a T€, IO TPETI 0COOM 3MOXYTh OTPUMATH
JIOCTYTI JIO TIEPEIaHMUX JIAaHUX, & TAKOXK MAaTU MOKJIMBICTb KepyBaTH cucteMoro. Ls
miaTdopMa MPOIOHYE O€3J11Y KOMIUIEKCHUX PIIIeHb M1 300py, 00pOOKH, aHAIIZY
iHdopMmairii, mooyyBaHHs rpadikiB B 3AJIEKHOCTI BiJl OTPUMAHHUX JIAaHUX B PEKUMI
norounoro dacy. Cloud 10T Core moxe oTpuMyBaTH AaHi Bij Oe3iidi MPUCTPOIB 1
00’eTHYBaTH iX 10 CIUIBHOI CHCTEMHU, JUIsl MOAAJBIIOrO aHali3y, BUKOPUCTAHHS
JAHUX JJI1 MAllMHHOTO HaBYaHHS, JOTIOMOITH MOJIMIIUTH €(pEeKTUBHICTh pOOOTH
CUCTEMHU, INepeadaunT NeBHI ImpobiemMu. MarwuM Jerky iHTerpaumiro Ta JOBOJII
3pO3yMiTy JOKYMEHTAIIF0 MOXJIMBO 32 KOPOTKHH Yac CTBOPUTH BIACHY MEPEXKY

IHTepHET peueH, TAlBHIKO 1X HalamTyBaTu Ha poboty paszom 3 Cloud loT Core.

[20]
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3. HAJJALUITYBAHHS ABTOMATU3AILL

[Ticns HanmamTyBaHHs BeO cepBiciB MOTPIOHO HANAIITYBaTH aBTOMATH3AIllIO,
TUM CaMUM 3pOOUTH CHCTEMY 1HTEpaKTUBHOIO. ['0JIOBHOIO 3a7aueto aBTOMAaTU3alIii
€ IHTEPAaKTHBHICTh OCBITJICHHS, CAME BOHA BHUCTYINA€ TOJOBHUM (PYHKI[1OHAIOM
JTAHOI CUCTEMU.

[Tounemo 3 aBTOMaTH3alli OCBITIEHHS (hacany OyAMHKY Ta NpUOyIHMHKOBOI
teputopli. Jyi1 kepyBaHHS HEOOXIJHO 3HATH MOTOYHUN Yac Ta OTPUMATH JIaHI 3
MEpeX1 1HTEPHET, KOTpl OyAyTh MICTUTH B cOOl Yac MOYaTKy Ta KiHIS HACTYIIHI
3HAYCHHS:

['pomMaasHCBKI CYTIHKH (BEYipHI Ta paHKOBI)

Jlns oTpuMaHHS WX 3HAa4YeHb OyJeMO BHKOPHCTOBYBaTH cepBic "Sunrise Sunset".
Jlnst  oTpuMaHHS 3HAYE€Hb TMOTPIOHO 3HATH KOOPJIMHATA MICHSI B SKOMY
3HAXOAWTHCS CHCTEMa IHTEPAKTUBHOTO OCBITJICHHS. Marwun KOOpAWHATH Ta
BukoHaBmM GET 3anmuT 10 cepBicy Kepyrouuil BYy30J OTPUMYE JlaHI 3 TOYHUM
9acoM IMOYaTKy Ta KIHIIEM TIpOMaAsSHCBKUX a00 HaBIralliiHUX CYTIHOK y BHTJISII
JSON. Crimparounchk Ha OTpUMaHi JaHi CHCTEMa MaTHME MOXJIMBICTh BMUKATH Ta
BUMHKATH OCBITJIICHHS ¢acaay Ta NMPUOYIWHKOBOI TEPUTOPIi B 3aJEKHOCTI BiJl
OTPUMAaHUX JIAHUX Ta TTOTOYHOTO Yacy.

Cxema po6oTH Oy/1e HaCTYIIHA:

JlomycTUMO ~ OTpUMalid  HACTymHI JaHi  Big cepsicy "Sunrise  Sunset”
{
« "results":{
« "sunrise":"1:47:30 AM",
« "sunset":"6:06:19 PM",
« "solar_noon™:"9:56:54 AM",
« "day_length™:"16:18:49",
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« "civil_twilight_begin":"1:03:00 AM",
« "civil_twilight_end":"6:50:49 PM",
« "pautical_twilight_begin™:"11:57:43 PM",
« "nautical_twilight_end":"7:56:05 PM",
« "astronomical_twilight_begin™:"12:00:01 AM",
« "astronomical _twilight_end":"12:00:01 AM"
. 13
. "status":"OK"

Tak sx cepBic MOBEepHYB HaM 3HadeHHs B yacoBomy mosici UTC motpibno
NEPEeBECTU JaHl JO HAIIOr0 YacoBOTO MOSCY, Hapa3l B YKpaiHI 4acOBUH MOsC
UTC+3, Takoxx HE0OX1IHO IEPEBECTH J1aHi 110 24 yacoBoro (popmary.

OTxe, 3 OTpUMaHUX Pe3yJIbTaTIB MAEMO HACTYIHI JaHi:

e Cxig conng 04:06:19
e [louatok nmuBinpHUX cyTiHOK 04:03:00
e Kinens nmuBibHUX cyTiHOK 21:50:49

Bci pmani Bkazani y 24 ywacoBoMy QopmaTi Ta 3 ypaxyBaHHSM YacOBOTO
nosicy (UTC+3)

[lepeTBOpeHHs yacy 10 HEOOXITHOTO 4acoBOro moscy Oyjae BiIOyBaTHCS B
3aJIEKHOCTI B1Jl TOTO B SIKOMY YaCOBOMY MOSICl 3HAXOAUTHCS KOPUCTYBay, CUCTEMA
TakoXK Oy/ie aBTOMATHMYHO MEPEXOJUTH Ha JITHIA abo 3uUMOBHI yac 6e3 ydacTi
KOpHCTYyBa4a CUCTEMH.

Matoun oTpumaHi JaHi cuctema OyJe 3HaTH B SIKMM yac BMUKATH, a KOJIU
BUMHKATH OCBITJICHHS (acany Ta MpuOyAMHKOBUX TepuTopil. bymo BupimeHo
ONMMPATUCA CaM€ Ha 4Yac LUMBUIBHMX CYTIHOK, TaK K caMe 13 iX MOYaTKOM pPiBEHb
OCBITJICHHSI CTa€ JOCTATHIM JjIsl KOM(OPTHOI TiSTILHOCTI JIIOJUHU, Ta HE TIOTpeOye
JOAaTKOBOTO OCBiTIAeHHA. [licis 3akiHYEHHS TPOMAISHCHKUX CYTIHOK IS

KoM(OpTy 0 IMHN HEOOX1THE J0JJaTKOBE OCBITIICHHS.
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OTxe, MamuuM Takl pe3yapTaTH cUCTeMa Oyae BMUKaTH (QacaaHe Ta
npuOyIWHKOBE CBITJIO KOJHM JIOKaJbHINM dYac Tepelje depe3 3HAUCHHS KIHLSA
[UBUIBHUX CYTIHOK, Ta OyJe BHMMKATH OCBITJICHHS KOJM 4Yac Mepehae uepes
3HAYEHHS MOYATKy IUBLIBHUX CYTIHOK. TakuM 4YMHOM cucTema OyJie CTBOPIOBATU
KOM(OPTHI YMOBHM OCBITJICHHS ISl MepeOyBaHHS JIIOJUHA Ha TPUOYIUHKOBIM

TEPUTOPIi.

Day

Horizon

7Sunset

Civil dusk

Nautica, dusk

Asty,
o
dusye "Micy

@ timeanddate.com

Puc. 2.4

Matouu Takuii aJIrOpUuT™M KOPUCTYBAY JIaHOI CHCTEMU BUKOPUCTOBYE IITYYHE

OCBITJICHHSI JIMIIIE KOJU 1€ HEeOoOXiJIHO, THUM CcaMHM 30epiraroum pecypc
OCBITJIFOIOUOTO 00JIaJHAHHS Ta EKOHOMUTD €JIEKTPOEHEPT1I0, TaK K OCBITICHHS HE
MpaIfoe KO B IIbOMY HeMae HeoOxiqHocTi. B Oyap sikoMy BUIAIKy KOPUCTYBad
MOX€ JIUCTAHIIMHO TPUMYCOBO BHMKHYTH IIF0 CHCTEMy, SIKIIO Bijmania
HEOOXIIHICTh TaKOro pIlIeHHS, JOMYCTUMO SKII0O KOPHCTYBad II0iXaB Yy
KOMaHyBaHHs a00 BIJIITYCTKY.
TakoX KOpPHUCTyBad Ma€ MOXKIMBICTH CaM HaJIalITOBYBATH PO3KJIaa poOOTH
OCBITJICHHS TIO TOJWHAM Ta JHSM, CTBOPIOIOYM BJIACHI TpaBWjia KepyBaHHS
CHUCTEMOIO THTEPAKTUBHOI'O OCBITJICHHS B 3aJI€KHOCTI BiJl HOTO MOOaKaHb.

KpiMm Toro MoxiamBe KepyBaHHS OCBITJICHHSM B 3aJIeKHOCTI BIJ JTaHUX

OTPUMAHUX BiJl JATYUKY OCBITJIICHOCTI BCTAHOBJIEHOMY OLIs KIHIIEBOI CHCTEMHU
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gepry OyJe BiAMPaBIIATH IX J0 TOJOBHOTO Kepyrodoro By3ia Ha RaspberryPi, mo B

3QJICKHOCTI BIJ] HajallTyBaHb Ta IoOakaHb KOpPHUCTyBaua Oyje aHali3yBaTH

MOKa3HWKU Ta BUPIIIYBAaTH YH € HEOOXIJHICTh YBIMKHYTH UM BHMKHYTHU

ocBiTiieHHs (pacamy. OTpuMaHi JaHi BiJl JaTYUKY OCBITJICHHSI OyJyTh BHOCUTUCS B

0a3zy maHux Jne OyayThb 30epiratucs, 3ajsl MOXJIMBOCTI OymyBatu rpadikd 1

aHaTI3yBaTH iX.

3.1 ABTomMaTH3allisi OCBIT/JIEHHS B Oy IMHKY

MoyaTok

Y

OTpumaHHa
AaHnx i3
SunsetSunrise

OTpumMaHHA

naHux is

SunsetSunrise

Puc. 3.1 biok cxema anroputmy poOOTH CUCTEMH OCBITIIEHHS (pacany

p——————,
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BUMKHYTH
30BHILUHE
OCBITNEHHA

Jlnst peanmizarii 1HTEPAaKTUBHOTO OCBITJICHHS B TPHUMIMIEHHI T0JaMO [0

cxemu aaruuk pyxy HC-SR501 3ams Toro, o0 BiACHIIKOBYBAaTH HasiBHICTh PyXy

y KIMHATI 1 HE BMUKATH OCBITJICHHS, SIKIIO B MPUMIIICHHI BiJICYTHS JIFOJIMHA.

AJTOPUTM YBIMKHEHHSI CHCTeMH OyJe MOJsAraTd B HACTYIHOMY, SKIIO
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JATYMKIB OCBITICHOCTI. B 3ajJeXHOCTI Big OTPUMAHUX JaHUX 3 JATYUKY
OCBITJICHHSI Ta TPaHUIlh CIPAIlbOBYBAHHSA OyJe MPUHAMATHCS PIIICHHS CTOCOBHO
HEOOX1THOCT1 YBIMKHEHHS OCBiTJIeHHs. IIpu pesynpTarax OoTpUMaHUX 3 JATYUKY

OCBITJIEHHS KOTp1

BUXOJSTH 3a TPaHMIll CIpallOBaHHsA OyJe BIAIMpaBiIeHa KOMaHAA Ha apJyiHO IO
HEOOX1THO YBIMKHYTH OCBITIeHHs. OCBITJIEHHS y MPUMIIICHH] Oy/1e YBIMKHEHO JI0
TOTO Yacy, MOKH JaTYUK PyXy OyJie peecTpyBaTu HasiBHICTh KOPUCTYBaya CUCTEMHU
y kimHaTi. [licis moOKuIaHHS KOPUCTyBauye€M KIMHATH JaT4UK PyXy 3adiKcye
BIJICYTHICTh JIFOJJUHU, TIEPEacTh JaHl Ha TOJIOBHUM KEPYIOUUN BY30JI, BIH B CBOIO
4yepry IepeaacTb KOMaHJy Ha apJyiHO IO HEOOXIJHO BUMKHYTH cBiTsO. Ilicis
bOIO0 CHCTEMa Mepeiie B MOYaTKOBUM CTaH, 1 OyJe OYIKyBaTH PEECTPAIiI0
CUTHAITY BIJl JATYUKY PYXY, III0 KOPUCTYBau 3HOBY 3’SIBUBCS y KIMHATI. Y BUIAJKY
peectpanii pyxy, 1 peectpaiii AaHUX 3 JaTYMKIB OCBITJIICHOCTI IO OyAyTh
3HaXOJUTUCS B paMKax KOM(OPTHOrO OCBITJIICHHSI cUCTeMa He Oyje BiJJgaBaTu
KOMaHJly Ha YBIMKHEHHS OCBITJIEHHS JIO TOTO 4acy IMOKH PIBEHb OCBITIICHHS HE
BUIJIE 32 TpaHULl KOTpl 3a37aJIeTib MPOMUCAHI B CUCTEMI KOMQPOPTHOTO pPiBHSA
OCBITJICHHS I JIIOAUHU. B 111l cXeMi TaTyuK pyXy BHCTYIIA€ MEPEMUKAUYEM IS

YBIMKHEHHSI Ta BUMKHEHHSI CHCTEMHU 1HTEPAaKTUBHOTO OCBITJIEHHS Y MPUMIIICHHI.

3.2 Aaroputm nepeBipKu HAsIBHOCTI JIIOJUHU B 30Hi 00CJIyrOByBaHHS

JlocuTh BaXKJIMBUM acClEKTOM aBTOMAaTHU3allli IHTEPAKTUBHOTO OCBITICHHS
SIBJIIETHCS] KOHTPOJIb HASIBHOCTI KOPUCTYBaya B 30H1 0OCITyrOBYBaHHSI 1aHO1
cuctemu. J{Js peanizaiii KOHTPOJIIO HASIBHOCTI KOPUCTYBaya BUKOPUCTOBYETHCS
npotokost Address Resolution Protocol 3a momomororo sikoi MOXIJIMBO MEPEBIPUTH
K1 prCTpoi mia’exnani 10 qoManiaboi Wi-Fi mepesxi. B Hamt vac Bci cMapTdoHu
pH 3Haxo KeHHI 30epexeHoi Wi-Fi Mepeski aBTOMaTHYHO i1 € IHYIOTHCS J0 Hel,
OTXe 11eH (PaKTOp MOMKIIMBO BUKOPHUCTATH SIK MOKA3HUK TOTO, 1110 KOPUCTYBaY

3’SIBUBCS B 30H1 OOCIIyTOBYBAHHS IHTEPAKTUBHOI CUCTEMHU OCBITJICHHS, THM CAMUM
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NIEPEBECTU CUCTEMY B POOOUHNI PEKUM.

[Ipn mnepmomy mig’enqHaHHl cMmapT@oHa [0 CHCTEMU IHTEPAKTHBHOTO
ocBiTiieHHs Oyne 3amucana MAC axpeca TpUCTPOIO KOpHUCTyBada, came 3a
JIOTIOMOTOI0 Hel crucTeMa OyJe BUKOHYBAaTH CKaHyBaHHS Ta MEPEBIPKY HASBHOCTI
cMapTdoHa KOpHUCTyBa4a B MEpeki. BUKOpHUCTOBYIOUM KOMaHIy arp -a MOJIHBO
oTpuMaTH ciucok kiaieHTiB Wi-Fi Mepexi, aje roJ0BHOMY KepyHOUOMY BY3JIy IJIs
BUKOHAHHS KOHTPOJIIO HASBHOCTI KOPHUCTyBada B 30HI OOCIyrOBYBaHHS HEMae
HEOOX1THOCT1 3HATH aOCOJIIOTHO BCI MPUJIAIX KOTPI MM €HaHI 10 Mepexi. OTxke
3MIHMBIIA KOMaHAy Ha arp -a | grep <mac> (me <mac> - me MAC anpecca

cMapT(dOoHy KOpUCTYyBaua) cuctema OyJie MaTy BUBIJ JIUILIE HEOOX1THUX TaHUX.
BuBij BurIisiiae HaCTyIMHUM YHHOM
client (192.168.1.101) at 1a:d0:b2:df:f8:22 on en0 ifscope [ethernet]

Jle (192.168.1.101) - IP-aapecca kopuctyBaua, a 1a:d0:b2:df:f8:22 - e oro
MAC-anpecca

Sxmo BUBIA KOMaHAM Oyae MaTh MyCTy CTPOKY, me Oyae O3HadaTd 10
KOPHUCTYBa4 HE 3HAXOJUTHCSI B MEKaX 0OCIyTOBYBaHHSI CUCTEMH, Y BUIAJIKY SIKIIIO
BUBIJl BHJAaB HE IyCTy CTPOKYy - II€ O3Ha4da€ M0 KOPHUCTyBad B Mexkax
oOcnyroByBanHsa. OmHaK mepes KOXKHUM CKaHYBaHHSM MOTPIOHO YHUCTUTU arp
TaOJMINIO, TaK SK SKIIO Tepe]l TOBTOPHUM BHUKOHYBAHHSIM KOMaHAW HE 3pOOHUTH
1bOTO, TO HABITh MICJS BIAKIIOUYEHHS CMapTPOHY KOPUCTYBaya BUBIJI KOMaHIN HE
Oyze moBepTaTH MycTy CTPOKy. OTKe KOJIM KOPUCTyBayu MPUETHABCS 10 MEPEXKI Ta
BUBIJ KOMaHIu He OyB MycTHil, moTpiOHO oTpuMatu ioro IP anpecy. Jlns uporo
BUKOpUCTAaEMO peryiisipHe BupakeHHs (Regex) sike Oyae BUIIAIATH HACTYITHUM
guaoM "(?<=\().*(?=\))" , pe3yabTaT BUKOHAHOI il 3ammiiemMo y 3MiHHY ip_client.
JInst mepeBipKu 1110 KOPUCTYBau MPOJOBXKYE 3HAXOJIUTUCS B 30HI 0OCITYyTrOBYBaHHS
CUCTEMHU TOJIOBHUN KEpyHOUHH By30J 3 TepioguyHicTIO B 1-5 XBWIWH, B
3aJIeKHOCTI BiJl HANAIITyBaHb, Oy/ie BUKOHYBaTH KoMaHay "'ping <ip_client> -c 4 |

grep "packets" "', BuBix koMaH1 Oy/ie MaTH HACTYITHUN BUTJISI:

4 packets transmitted. 4 packets received, 0.0% packet loss
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BuBin mokazye KUIBKICTh BIANpPaBIECHUX, OTPUMAHMX Ta MPOIECHT
3aryOJIeHUX TaKeTiB. 3HOBY BUKOPHCTAEMO PETYJISIPHE BUPAKCHHS KOTpe Oyne
Buriggatd " \d", pe3yibTaToM BHMKOHAHHSA JaHOi il OTPUMAEMO KiJIbKiCThb
OTPUMAaHMUX IMaKeTIB BiJl KOPUCTyBaya, pe3yjbTaT MOPIBHAEMO 3 HYJEM, SIKIIO
pesyabrar Outbiie 0 OTKe KOPUCTyBau MPHUCYTHIA B MEpPEXi, SKIIO PE3yiabTaT
nopiBHIO€ 0 11e 03HaYae 110 KOPUCTYBad MOKHUHYB 30HY OOCIIYyTOBYBaHHS CHUCTEMH.
OTXe SKIIO KOPUCTYBad MOKHHYB 30HY OOCITyrOBYBaHHS CHUCTEMa MEPEXOIUTH B
pPeXKUM O4YIKYBaHHS, 1 HE BMHUKAE OCBITJICHHS B MPUMIIICHHSAX 7€ BCTAHOBJICHI
naTyuky pyxy. llicins nporo mepes KOXKHOO MEPEBIPKOIO OyAe BUKOHYBATHUCS
koMaHnja arp -d <ip_client>, s Toro mo0 OYMCTUTH AaHi KITi€HTa 3 arp TaOJuiIi,
TaK K SKIO0 HE BUAAIMTH KI€HTa 3 arp TaOJMIl, TO HABITh IMICJIS BIAKIIOUYEHHS

cMapTQoHa BUBII KOMaHIU apr -a | grep <mac> He OyJie MaTy IOPOXKHIO CTPIUKY.

BUKOpUCTOBYIOUM JaTYMKU PYXY TaKOX MOMJIMBO MOBIAMIIATH KOPUCTyBaya
PO HECAHKLIOHOBAHUU TOCTYN A0 WOro MpUMILIEHHS. Y BUIAAKY CIPAIlOBAHHS
JATYMKy pPyXy, JaHl OyAyThb BIANPABICHI Ha TOJOBHUI KEpyIOUUH BY30J, aie
TOJIOBHHM BY30J1 JI0 IhOTO HE 3a(iKCyBaB MPUCYTHICTh KOPHCTyBada B 30HI
obcimyropyBanHs cucTeMd. OTKe cucremMa 0auuTh HEBIAMOBIIHICTH OTPUMaHUX
naHux. TakuM 4YMHOM CHUCTeMa pOOUThL BHCHOBOK, IO B Oy[IiBJII ICHYE
HEAaBTOPHU30BaHUN KOPUCTYBau, TOOTO BiAOYJIOCHh HECAHKIIIOHOBAHUN JOCTYH IO
OyniBni. [HboOpMyBaHHS KOpHCTyBaua MOXJIMBO BHKOHATH 4Yepe3 MOOUIbHUN
nonatok, abo uepe3 MecceHmkep, Hampukian telegram. Tlpu orpumanHi
MOBIJIOMJICHHSI KOPHUCTYBau Oyjie ojipa3y MpoiHGOpMOBaHMIA MO0 AAHOI CUTYAIlli,
y BHUPIIIMUTH, [0 POOUTH JAalll: BUKIMKATH MOJILII0 YW MPOITHOPYBATH 1€
MIOBIIOMJICHHS. Y BHITaKy BUKOPUCTAHHS MOOUIBHOTO AOJATKy KOPUCTYBAad MOXKE
B PYYHOMY PEXHUMI JHUCTAaHIIHO YBIMKHYTH CHCTEMY, SIKIIO BIEBHEHHUH IO HA
TEPUTOPIl HOT0 MPUMIILIECHHSI 3HAXOIUThCS JOBipeHa JtoauHa. [Ipu nuctanIiiHii
aKTUBAIlll CUCTEeMH 1HTEPAKTHBHOTO OCBITJICHHS TOJIOBHUN KEPYHOUHI BY30J HE
OyJZie mepeBipsATH HAsSBHICTh KOPUCTYBaua y 30HI OOCIyrOBYBaHHS, IJisi TOTO 1100
aKTUBYBATH 110 (YHKUIIO MNOTPIOHO Oyne BUMKHYTH TOCTHOBUM JOCTYH J0

IDUMILICHHS, TICI IEOLO CUCTEMA ABTOMATHYHOIO BIICTIIKOBVBAHHS HAABHOCTI
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KOpHCTyBada B 30HI 00CIyroByBaHHs Oyzie 3HOBY akTHBOBaHa. MOXXJIMBO 10AaTH
KaMepH BiJCOCIIOCTEPEKEHHsI KOTpl OyIyTh aKTUBYBATHUCH IMiJ Yac CIpAIfOBaHHS
crcTeMu Oe3IeKH, 1 3amucyBaTu 3 KaMep BiJIeo Ta ayAio Ha KOPCTKHUM JUCK KOTPHA

nigkiaoueHo 1o Raspberry Pi.

IIpu BTpaTi 3BSI3Ky 3 OJHHMM 13 MOJYJIIB KOPUCTYyBad TaKOX Oyje
OTPUMYBATH CIIOBIIIICHHS 3a3/1aJIETiTh BUOPAHUM HUM CITOCOOOM. TakoX MOKITHBA
pearizaiiio gSm o3y Ui iHGOpMyBaHHS KOpHCTyBada, JaHa (yHKIs Oyje
KOpHCHa JuIisi 1HQOPMYBAaHHS KOpPUCTyBaua y BHUIAAKY BTpaTH 3B 53Ky MIXK
LEHTPaJIbHUM KEPYIOUUM BY3JIOM Ta MEPEXKEI0 1HTEpHET KOTpa IiJ €IHaHa Yepes

IHTEpPHET LIHYP.

3.3 InTerpaiisi 10 cucTeM iHIIUX BUPOOHMKIB

JUis KepyBaHHS I1HTEPAKTUBHOIO CHCTEMOIO OCBITJIIEHHS HPUCTPOSMU
BupoOHuka Apple Ta mpuctposmu i3 omepariitHoo cuctemoro Android,
BUKOpPUCTAaEMO TporpamHy cucremy OpenHab. Cucrema Oyne BCTaHOBJICHA Ha
TOJIOBHUI By30J1 KepyBaHHs ToOTO Ha Raspberry Pi. OpenHab - me cucrema
aBTOMAaTUYHOIO KEpyBaHHS PpO3YMHMM OyJIMHKOM, KOTpa MOXE€ KepyBarTH,
KOHTPOJIIOBaTH, Ta HAJIAIITOBYBATH Pi3HI MOAYJl PO3YMHOro OYAMHKY B OAHY
CUCTEMY. 3aBASKU 1 MOXJIMBO 1HTETPYBATH CUCTEMY IHTEPAKTUBHOTO OCBITIICHHS
no mpuctpoiB Ha 6a3i 10S Tta Android, TMM caMHM OTPUMYEMO MOXKIUBICTb
roJ0COBOr0 KEepyBaHHS CHCTEMOIO 13 BiacHoro cmaptdony. OpenHab wmae
MO>KJIMBICTh BIJMPaBIATH 1H(QOpMAIliiHI TOBIAOMIIEHHS 0 CMapT(hOHY, TaKOX
npyu OakaHHI KOPUCTYBad MOXKE TMOIUIMTHCS JOCTYIOM JI0 CHUCTEMHU
IHTEPaKTUBHOTO KEpPyBaHHS 3 IHIIMM KOPHUCTYBaueM. 3aBISKU Il MOKIHMBO
CTBOPIOBATH aBTOMAaTH30BaHI CXEMH KEPYBaHHsS MOJIYJSMH, B 3aJEKHOCTI BiJl

nobaxaHb KOPUCTyBaya.
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OTpumanHs
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NPUCTYHOCTI
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AATHUKY PYXY

BumMKHY TV L
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ocBITNEeHHA -

PiseHb
ocBIT/IeHHR
AocTaTtHin?

3adhikcoraHo
Pyx?

Puc 3.2

biiok cxema anroputMmy OIpUAHATTS PILLIEHHS OCBITJIEHHS MPUMILIEHHS

Jlist 3a0e3nedeHHs] BiAMOBOCTIMKOCTI OyJle BUKOPUCTOBYBATHUCS arapaTHO
peai3oBaHy CHUCTEMY KOHTPOJIIO HaJ 3aBHCaHHAM Iutath Tooto Watchdog Timer.
Jlana cuctema OyJe BHKOPHUCTOBYBATHCh Ha KOXXKHOMY MOyl ApIyiHO Ta Ha
Raspberry Pi, 3aams Toro, mo0 y BUNAAKy 3aBHCaHHS IUIaTH, HE MOTPIOHO OyIo
¢b13u4HO ii mepe3aBaHTaXKyBaTH, a IjIaTa cama Mepe3aBaHTaXWIaCh, TUM CAMUM HE
CTBOPIOIOU1 JIOJIATKOBHX MpoOiieM st KopuctyBada. CucTemMa 1HTEPaKTHBHOTO
OCBITJIEHHSI OOOB’SI3KOBO TOBMHHA OyTH BIIMOBOCTOMKOIO, aJPK€ BOHA Kepye
CJIIEKTPOMEPEKEI0, a OTXKE HE MAE MpaBa Ha MOMWIKH, Ta 3aBUCAHHs. Y BHUMAIKY
CIIPAIIOBAHHS CTOPOXKOBOTO TallMepy KOPHCTyBad CHUCTEMU OyJeé OTpUMYyBaTU
CHOBIIICHHS OOpaHUM iM CcHocoOOM, 13 BKa3aHHSAM IMOPSIKOBOTO HOMEPY
Kepyro4oro By3na. ['omoBHa kepyroda cucTema 3adikcye CrpalfoBaHHS CHCTEMHU

POTH 3aBUCAHHS Ta 3alUIIE Yac Ta MOJYJb B SKOMY BIIOYJIOCS CHpPAIFOBAHHS,
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3aisi TOro, 100 y MalOyTHbOMY MOXIUBO Oylio OTpUMaTH BCl JIOTH
CIpAIfOBaHHS JaHOI CHUCTEMH, Ta 3aBYaCHO BIJICTIAKYBaTH CTaH MOJYIIIO,
JI1arHOCTYBaTU HWOTO TOMUWJIKH, 1 Y BHUIIQJKYy HEOOXIJHOCTI 3aMiHHUTH HOTO Ha

HOBUH.

Takox 10 CUCTEMH MOXIIMBO JIOAATH PO3YMHI JIUMIBHUKH, TUM CaMUM
PO3BUHYTHU CUCTEMY IHTEPAKTUBHOTO OCBITJIIEHHS 1O IOBHOLIIHHOIO PO3YMHOTO
JIOMY, TUM CaMUM CTBOPUTH IOBHOI[IHHY CHUCTEMY IHTEpHET peuel, koTtpa Oyne
BUKOHYBaTH PYTHHHI 3aJa4i 3aMiCTh KOPHCTyBayda. A OT)K€ Ha BHXOJl OTPHUMATH
J0JJaTKOBY aBTOMaTHU3allil0, KOTpa Oy/ie aBTOMaTUYHO MepeAaBaTh 3HAUE€HHS 11010
KUIBKOCTI BUKOPUCTAHHUX PECypCiB 10 TMOCTA4yajbHUKIB, Ta CaMOCTIIHO
HiApaxoByBaTH 3aTpPaTh Ha 11 PECYpPCH B 3aJIEKHOCTI Bl TUIy BUKOPUCTAHUX

pecypciB Ta TapudiB Ha CIIOKUBAHHS.

[InanyeTbes peanizaiisi CHCTEMU OHOBJIEHHS IPOIPAMHOI0 3a0€3MeYEHHS 10
noBiTpro (over-the-air OTA), 11e 103BOJIMTH PO3MUPUTH (PYHKIIIOHAT MOIYJIiB, O3
noTpedu JEeMOHTaxy, (I3MYHOrO MiJ €HAHHS IX 1O KOMII'IOTEpa, Ta BUKIMKY
MaicTpa, O MNpoQeciiHO 3alMaeTbCs OOCIYrOBYBAaHHSAM CHUCTEM PO3YMHOIO
OyIMHKY Ta 1HTEPAaKTUBHOTO OCBITJICHHS, 110 CTBOPIOE MAaKCHUMAaJIbHO

JPYXKETOOHY Ta JETKy Y BUKOPUCTAaHHI CUCTEMY JIJIsi KOPUCTYyBaya.

3.4 AnanTanisi ocBiTJIeHHsI 1J1s1 0iOpUTMIB KOPpHCTYyBa4a

Jly’xe BaXJIMBUM B pOOOTI CUCTEMHU IHTEPAKTUBHOTO OCBITIICHHS SIBIISIETHCS
CTBOPEHHSI KOM(OPTHUX YMOB OCBITJICHHS /IJI1 KOPUCTyBaya IaHOi CUCTEMH, 3715
TOTO 100 KOPUCTYBay B 3aJICKHOCTI BiJ] MOTOYHOTO 4Yacy OTPUMYBAB MPABHIHHE

OCBITJICHHSI KOTpe OyJie MO3UTUBHO BIUIMBATH HA HOTO O10JIOT1YHI PUTMH.

Jlnst  po3yMmiHHS MPaBWIBHUX 3HA4eHb KOTPl CHCTeMi HEOOXiJIHO
BUKOPHCTOBYBATH 3aJUlsl BIPHUX HaJAIITyBaHb OCBITJICHHS 3BEPHEMOCH IO

gHa JlemOepra. B cBoii kHu3i "PutMmu Tina" aBTOD

—

HAVKOBUX JIOCIUDKEHE Jl
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IPUBOJUTH HACTYMHI (D1310J0TIYHI TPOOJEMH, IO TOB’A3aHI 3 MOPYIIEHHSIM
010710T1YHUX (YHKIIH JTIOIUHU:

e 3MEHILIEHHS 4Yacy CHY, TUM CaMUM 3MEHLICHHsS J0JII BIAMOYMHKY, IO
OTPUMY€ OpraHi3m JMroAuHU. lle Npu3BOAMTH A0 3HMKEHHS NPOAYKTHBHOCTI
JIOAVHM 13 TOPYIIEHUM OI10JIOTIYHUM PUTMOM JKUTTSA. ExcnepumeHTanbHO Oyio
JIOBEJICHO, 10 BIAMOYMHOK BJICHb, 3aMICTh HIYHOTO, TIpIIE€ BiJIHOBIIIOE E€HEPTIIO
JIOAWHM, HABITh SKIIO JCHHUW BIJMOYMHOK BiAOYBaBCS B 1/€ajbHUX 30BHIIIHIX
yYMOBax, TOOTO MPH HAsABHOCTI MOBHOI 3BYKOI30JSAIi Ta MOBHICTHIO TEMHOMY
MPUMIIICHHI.

e 30UIBIIYETHCS PU3UK Ta KUIBKICTh CEPLIEBO-CYAMHHUX MAaTOJOTIN, TaK SK
HE CITIBIaJIa€ PUTM aKTUBHOCTI JIFOJMHU 3 TPUPOJHUM PUTMOM POOOTH CEPLIEBO-
CYJUHHOI CUCTEMH.

e 30UIBIIYETHCS  KUIBKICTh HEIIACHUX BUIAJKIB, Ta 30UIBLIYETHCS
TpaBMaTH3M, Y 3B 53Ky 3 MOPYIICHHIM KOHIICHTPAIIi] JIFOINHU.

e 30LIBITYETHCS KUIBKICTh CIIOKUTUX MEIUKAMEHTIB, OCOOJIMBO CHOJIMHUX,
CeplIeBO-CYANHHMX JiKiB, Ta TPAHKBLII3aTOPIB.

eBin0yBaeTbcs MOTIPIIEHHS €MOIIMHOTO CTaHy JIIOAWHH, IO B PE3yJbTari
MPU3BOJAUTEL A0 MOTIPIICHHS BIJHOCHH Ta BHHUKHEHHSM KOHMIIKTHUX CHUTYyAaIlii
MDK YJIGHaMHU CiM’i, Ta CIIiBpOOITHUKAMHU Ha POOOYOMY MiCIIi.

o IIMOBIpHO 3MEHIIyeThCS TPUBATICTh JKHTTS JIIOJMHH, HApas3i TaKHX
JOCTIKEHb 3 JIIOJbMU HE MPOBOJIMJIOCH, ajie B JOCIIKEHHSIX Ha TBapUHAX LieH

Te3uc O0ys0 goBeneHo. [14]

HaykoBui npoBiBiK 0arato JOCIIIKEHb AIMIUIA O BUCHOBKY, 110 B MOPH
POKY KOJH 3MEHIIYETHCS TPUBAIICTH CBITIIOBOTO THS, TUM CaAMHUM 3MEHIIYETHCS
piBeHb OCBITJICHHS, OpraHi3M JIIOJMHH MEHIIEC BHUPOOJIS€ MEIATOHIH, SKHM
HEOOXITHUN NJi1 TPaBUIBHOTO (PYHKI[IOHYBAaHHS OpraHi3My Ta JOTpPUMaHHS
MpaBWIBLHUX O1OpUTMIB JOAWHH. [Ipu BUKOpPHUCTaHHI Jamm OCBITJICHHS O1710TO
KOJIbOPY, HAcHpaBAdl 1ie jamnu 3 noBxkuHO0 xBuial 450-500 manomeTtpiB, TOOTO

CUHBOTO KOJIbOPY, B OPraHi3Mu JIIOJMHU OyJie MOTipIIyBaTUCh CHHTE3 MEJIATOHIHY.
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OTXe BUKOPHCTOBYBATH JIAMITA OCBITJICHHS 13 BHINE3TaaHOIO JOBXHHOIO XBHIII
HE3BAXKAIOYHU Ha MOTOYHUH Yac, Oy/e MIKIATUBO BIUIMBATU HA OI0PUTMH JIIOIUHHU, A

OTXe 1 mopyIryBatu KoMpopT nepeOyBaHHs JIIOUHN Y IpuMilieHHi.[15]

Jlna peamizanii cHCTEMHU IHTEPAKTUBHOTO OCBITIICHHS Yy CHallbHI, 110 Oyne
CTBOPIOBAaTH KOMMOPTHE OCBITIACHHS I JIIOAWHH, TAM CaMUM TIO3UTHBHO
BIUIMBATH Ha ¥oro OioputMu Bukopuctaemo LED cmyxky 13 cBiTiomionamu, 1o
MOKYTbh 3MIHIOBATH KOJIIp OCBITJIEHHS. TUM caMHM B 3aJIeKHOCTI BiJl TOTOYHOIO
yacy OyIyTh 3MIHIOBAaTH CIICKTP BHIIPOMIHIOBAHHS, JJII CTBOPEHHS KOM(OPTHUX

YMOB.

ANTOpUTM KepyBaHHs OyJl¢ HACTYITHUM, MPU TIEPBHHHOMY HAaJIAIITyBaHHI
CHUCTEMH IHTEPAKTHBHOTO OCBITJICHHS KOPHUCTyBad Oyje BKa3yBaTH TOJWHH CBOET
aKTUBHOCTI, Ta MPOMDKOK Yacy HOro cHa. 3a 2 TOJMHU JO TMOYaTKy CHa
KOpPHUCTYyBaya, rOJIOBHUN KEpYIOUUd BYy30J1 OyJie BiJIlaBaTU KOMaHAy Ha KIHIEBUN
By30J1, 1m0 kepye LED-cmyroro, mo moTpiOHO MepelTu B PekUM MiATOTOBKHU 0
CHY, TUM CaMUM IMOTPIOHO 3MIHUTH KOJIIP BUIPOMIHIOBaHHS CBITJIOI0/IIB 13 O1JI0TO
CBITJA, 0 OBTOro. Jljis Toro, mo6 KOpUCTyBad MpHU MEPEMUKAHHI HE BIIUyBaB
cebe AUCKOM(pOPTHO cucTeMa Oyjae IUIABHO 3MiHIOBaTH KoJjip. TuMm camum
KOpHCTYyBau OyJe 3HATH, 110 Yepe3 JBl ToJU HEOOXITHO MEPEUTH 10 CHY. 3a MiB
TOJIMHU /10 BIAXOJY JIFOJWHU JI0 CHY CHUCTeMa OyJe 3MEHIIyBaTU 1HTEHCHUBHICTH
OCBITJICHHS, THM CaMHUM 32 OCTaHHI TMIB TOAWHU OyJ€ 3MEHIIyBaTUCS
HAaBaHTAKCHHS Ha OYi KOpWCTyBada, IO Oy/Je MO3UTHUBHO BIUIMBATH Ha MOTO
Ooioputmu. Ilim yac ©MX TPUALATH XBUJIUMH cuUcTeMa Oyjle 3MEHIyBaTu
IHTEHCUBHICTb OCBITJICHHS JI0 HYJISI, THM CaMUM CHOBIIIATH KOPHCTYyBaya, 110 BKe
HACTaB 4ac KOJIM MOMY MOTPIOHO mepeTu 1o cHy. BpaHui micias nmpoOyKeHHs
KOPUCTYBayda, y BUITAJIKy HEJOCTATHHOTO PIBHSA OCBITJICHHS Yy KIMHATI CHCTEMa
1HTEPAaKTUBHOTO OCBITJICHHS OyJleé BMHUKATH OCBITJICHHS BKe OL710r0 KOJbOpY, TaK
K OCBITJIEHHS OLIOTO KOJIbOPY BpaHIll JONOMAarae Jeriie MNPOKUHYTHUCS, Ta

HAJIAIITYBAaTH OPraHi3M Ha MPOJTYKTUBHICTb.

Takox HEe MEHII BaXKJIMBUM B JaHIN CUCTEMI € MOXJIMBICTh BUKOPUCTAHHS
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KO’KHOTO JaTYMKY K YaCTHHU IHTEpHETy pedeil. OTike OTprMaHy cucTeMy Oyiio
HayamToBaHo it poootu 3 Google Cloud 10T Core, mist MOBHOIIHHOI POOOTH

KOXKHOT'O MOJIYJIS SIK YaCTHHY iHTEpHeT peucii. [19]

OTprMaHHsA

OTprMaHHsi OTDMMAEHS [AaHux <
[aHux Big P _ BIZJHOCHO
Moyarok [aHuX Big ! basa
[aryuky T o HasiBHOCTI NaHMX
OCBIT/IEHOCTI A Y PyXy NIOAVHM B

Mepexi

Puc 3.3 biok cxema anroputmy 360py iHdopmarrii 10 6a3u qaHuX
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BUCHOBKHA

[lim wac BHWKOHAHHS AWIUIOMHOI pOOOTH, OyJIO pPO3POOSICHO CHUCTEMY
IHTEPaKTUBHOI'O OCBITJICHHS MPUMIIEHHS, dacaay Ta NpUOYAMHKOBOI TEPUTOPIi.
[IpoBeneHo aHami3 AOCTYNHUX pINIEHb HA PHUHKY, MOPIBHSIHHS iX, MEpPEBIPKY
MOXJIMBOCTI CTBOPEHHSI 1HTEPAKTHUBHOI CHUCTEMH OCBITJCHHS Ha 0a3l IUX PIIIEHb.
byno mpoBeneHO aHali3 aKTyalbHOCTI 1HTEPAKTHUBHOI CHUCTEMHU OCBITJICHHS, Ta
JIOBEJIEHO, L0 JlaHa CHCTeMa Hapasi akTyajbHa. Byno omucaHo ifier0 1HTEpHETY
pedeil, mo c cebe ysABIS€E L CHUCTeMa, siKI (DYHKIIT BUKOHYE, Ta sIKI MPOOJIeMHU
MOXJIMBO BUPIIIUTHU 3a JOTIOMOTOI0 IHTEPHETY peyei.

[lin yac po3poOKM IHTEPAKTHBHOI CUCTEMH OCBITJICHHS OYJIO0 MOPIBHSIHO
pI3H1 BapiaHTH peastizallii JaHOi CUCTEMH, CEpeJl BapiaHTIB peasizallii 0ysno oOpaHo
HalOUIbII MOTEHUIMHO (QyHKIloHampHM. Ha 0a31 oOpaHoro BapiaHTy
BUTOTOBJICHO CHUCTEMY IHTEPAKTUBHOTO OCBITJICHHS. Takox Oynu po3poOseHi
QITOPUTMH KEpPYBaHHS IHTEPAKTHUBHUM OCBITJIEHHSM, BHKOPHUCTOBYIOUHM PIi3HI
HAyKOBI JIOCIIP)KEHHSI, & CaM€ BIUIMB PI3HOTO KOJIbOPY OCBITJICHHS Ha O10pUTMHU
JIIOJIMHY, Ta BU3HAYEHI TPAHMII MIHIMAJIBLHOTO OCBITJICHHSI HAa BYJIUIl, TIPU SKOMY
JIIOJICBKE OKO Ma€ CIIpoMOry 0e3 HanpyXeHHs OauuTH BCl MPEIMETH, a TAKOXK MpH
AKOMY MIHIMaJIbHOMY OCBITJICHHI JIIOJICBKUH OpraHi3M MOK€ MOBHOIIIHHO
dbyHKIIOHYBaTH 0€3 HEOOX1AHOCTI YBIMKHEHHS JOJATKOBUX JIKEPEN OCBITICHHS.
Jlo cmpoekToBaHOi Ta MOOYIOBAaHOI CHCTEMH IHTEPAKTUBHOTO OCBITJIEHHS OyJO
TaKOX M1’ €IHAHO Pi3HI MPOTPaMHI MOYyJ1 aBToMaru3ailii. OjHa 3 HUX - BITHOCHO
aCTPOHOMIYHOTO 4acy Ta Ha 0a3l I[bOro HajallTOBaHa CHUCTEMa aBTOMATHYHOTO
YBIMKHEHHSI Ta BUMKHEHHS I1HTEpAaKTUBHOTrO oOcBiTJIeHHs. [lin yac BUBYEHHS
MaTtepiany i pO3pOOKH, TaKoXXK OYyJ0 BHSBJICHO, IO IHTEPAKTUBHA CHUCTEMA
OCBITJICHHSI MOK€ BUKOPHCTOBYBATHCS HE JHINIE, K (YHKI[IOHAIBHUNA TIpUiIaja, a
TaKOX 1 K MEIIapoCTip, aKTHBHO BUKOPHCTOBYETHCS B apXITEKTypl, Ta HaBITh
JUUIsl 3BEpPTaHHS yBaru JII0JIeH 10 IeBHUX OyI1BEJIb.

BBaxkaio 1o TemMa IHTEpAaKTHMBHOTO OCBITJIEHHS (acagy OyniBmi Ta

IDUOVINHKOB TEPUTOPINA I [IEPECIYHOrO KODHMCTVBAYA HApasl € JIOBOIIL
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aKTyaJbHOIO, TaK SIK JJIs peanizallii JaHOi CUCTEMH, Ha PUHKY BIICYTHI OIOKETHI,
Ta yHIBepcasbHi pimeHHs. [Ipyu BuBeeHI Ha PUHOK yHIBEpCaIbHOI Ta OIOKETHOI
CUCTEMHM  I1HTEPAaKTHMBHOI'O  OCBITJICHHS, MOXJIMBO  BHPIIMIUTH  TIPOOJIEeMy
nomyisipu3aiii JaHoi CHUCTEMH, THM CaMUM 3allpOINOHYBAaTH MMOTEHLIMHUM
KOPUCTYBa4yaM HEJOpPOTY Ta JOCHUTh (DYHKIIIOHAJIbHY CHCTEMY /JIs BUPIIICHHS iX
po0JieM 13 peaizalli€lo IHTEPaKTUBHOTO OCBITIEHH. OKpIM TOTO, MOMYJIIpU3allis
CHCTEM I1HTEPAaKTHMBHOT'O OCBITJICHHS JTO3BOJIUTH MPUCKOPHUTH MPOIEC peaizallii
CUCTEM IHTEpPHETY pedeil, KoTpa B CBOIO YEpry JO3BOJIUTh TNPUCKOPUTH
noOynyBaHHS PO3YMHHX MICT, IO MIO3UTUBHO BIUIMHE HA KHUTTA KOXKHOI JIIOJIUHH,
3pOOUTH 11 )KUTTS JIETIIE, M030aBUTh BlJ PYTUHHUX CIpPaB, TUM CAMUM 3BUIBHUTH
JOJJaTKOBUM 4ac, SIKWH MOXJIMBO BUKOPHUCTATH MPOAYKTUBHIIIE, HAPABUTH ILIEH
BUIbHUI Yac IS PIIIeHHs OUIbII BayKIUBIIIUX MPOOIIEM.

[lnanyerbest 1 Jaii MPOJOBXKUTH JOCTIKEHHS MOXJIMBOCTEH 1HTEPHETY
pedell Ta CUCTEM I1HTEPAaKTHBHOI'O OCBITJIICHHS 3aJUlsl BUTOTOBJIEHHS 1/1€aJbHOTO
MPOAYKTY, SIKUM B CBIM Yac MOJIMIIUTH XUTTSA Ta Oe3neky Joae. [IpogoBxkutu
JOCITIJIKEHHS TUIAaHYIO IM1J1 KEPIBHUIITBOM JHUILUIOMHOTO KepiBHHKa XoxjoBa HOpis
BiTanifioBuya.

B Maiil0yTHbOMY IUIaHY€ThCS MOKPAIIUTH XapaKTEPUCTHKU CHCTEMHU
BUKOHABIIIM TaKi KPOKW: BIJIMOBHUTHCS Bij pilleHHSA MOOyJA0BHM Ha 0a31 Iuiar
ApayiHO Ha KOpPUCTH BIIACHOTO BUTOTOBIICHHS IIaT, JOJATH A0 KEpyKYoro
LHEHTPY CEHCOpPHY NaHeNlb [UIsl KepyBaHHsA 03 BHUKOPUCTaHHS CMapT(OHY;
HaIlMCaTH BJIACHE MpOorpamMHe 3a0e3MedYeHHs, TUM CaMUM MOJIMIIUTH Oe3MeKy Ta
THYYKICTb CHCTEMH I1HTEPAKTUBHOIO OCBITJIEHHS Ta pPO3YMHOTO OYAMHKY;

PO3pPOOUTH AW3aNH JJIT MOYJIIB; PO3IIMPUTH Ta MOJIMIIHUTH (PYHKITIOHAT CUCTEMHU.
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JIOJIATOK A

SUMMARY

Web-service of interactive lightning system

The diploma project of first educational level "Bachelor" by specialty 171
Electronics, specialization ELECTRONIC DEVICES AND EQUIPMENT
National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic
Institute». Faculty of Electronics, Department of Electronic Devices and
Equipment. Academic group DE-z71 - Kyiv: Igor Sikorsky Kyiv Polytechnic
Institute, 2021. - 53p., tables 1. Web-service of interactive lightning system.
Interactive lightning system designed for control different types of lightning
equipment, from personal device such as smartphone or notebook.

Nowadays, it is difficult to imagine a world without automated systems to
improve human life. Every day we are surrounded by many systems that help us
solve certain problems and automate some daily procedures. One such system is
the so-called "smart home" with convenient lighting control options.

Nowadays, it is difficult to imagine a world without automated systems to
improve human life. Every day we are surrounded by many systems that help us
solve certain problems and automate some daily procedures. One such system is
the so-called "smart home" with convenient lighting control options.

Currently, there are many different solutions for this task, but all have
certain disadvantages: Incompatibility of smart home systems from different
manufacturers.

Lack of adaptation to different platforms:

The high price, it is impossible to integrate equipment from other manufacturers
into the system, problems of receiving / transmitting information between smart
home modules, lack of analysis of user behavior and adaptation of automation for

each user.
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Among the advantages of using smart home systems are the following:
Automation of certain processes, security, energy saving, remote control of smart
home systems, maintaining comfortable conditions (temperature, humidity,
lighting).

Automated systems help to save electricity, create comfortable living
conditions in the house, adapt to each user individually, remotely monitor the
performance of the installed sensors, and manage the grid. Interactive lighting will
create a comfortable stay in the house, can also illuminate the facade of the house
and the yard.

A very important aspect of using interactive lighting is saving electricity. If
the light sensor gets enough light, the lighting will not be turned on, but if there is
not enough natural light, the system will turn on artificial lighting, thus creating a
comfortable environment for people in the room. Motion sensors can also detect
the movement of a person around the house. Depending on where the person is,
turn the lights on and off in the room.

Interactive lighting of the facade and the adjacent territory can turn on the
lighting depending on the current time and the data received from the Internet
regarding the length of daylight, light sensors, as well as take into account the
wishes of the user. This will create comfortable conditions for the user, save
electricity and extend the life of electrical appliances that illuminate the facade and
the adjacent territory.

The interactive lighting control system is built on a modular principle, which
allows you to expand the system by adding modules, and replace certain parts of
the system without the need to make changes to other parts of the system. It is
possible to add various sensors to the system, such as motion sensors, presence,
lighting, humidity sensors, etc. Sensors can expand the functionality of the system,
and fully unleash the potential of the interactive lighting system.

This system can be controlled from anywhere in the world. The system

connects to the Internet. With the help of his smartphone or any device that has
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access to the Internet, the user can control and monitor the state of the system in
real time, change settings, and control electricity consumption.

Currently, every smart home equipment manufacturer is trying to create its
own ecosystem. But the main problem with creating a different ecosystem for each
manufacturer is that having certain modules from "manufacturer A" cannot
connect a module from "manufacturer B", thus forcing users to use only their
products.

This includes the problem of software compatibility with user devices. Not
all applications are adapted for iOS or Android. But the main problem with using
such a system is the loss of opportunity, or even the inability to use a mobile
device. The lack of a web service to control the interactive lighting system leads to
inconvenience and loss of the ability to control the system from another device,
resulting in a complete loss of control over the system.

Currently, there are many ready-made solutions on the market of the so-
called "Smart Home", each of the systems has its advantages and disadvantages.
Each of the manufacturers assures potential buyers that its system is the best,
positioning its product only on the positive side and talking only about the
strengths of its product. But ignoring the marketing tricks of each manufacturer's
company, it is not difficult to find that the systems they are trying to sell to a
potential buyer are not without their problems. Unfortunately, a user who has
purchased one of the smart home systems or interactive lighting systems begins to
notice the shortcomings after the product of a particular company was purchased
and installed in the house, because before buying marketing, good design of the
device, and even a bright box in which it is packed. The device performs its main
task - to sell the device, thus the buyer expected to receive the product about which
he was told, but in fact received something else. Considering the most popular
solutions on the market, it is possible to identify both strengths and weaknesses of
each product, and depending on the needs to choose the solution that each

customer needs individually.
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What is a "smart home" now? The term "smart home" refers to a number of
devices integrated into a common network within which it is possible to control
each integrated device. Thus, having several smart devices connected to a common
network, the user will be able to control and manage each device without the need
for direct access to it, and these devices will perform certain routine tasks, thereby
reducing the time the user interacts with them. An equally important aspect of
using a smart home is security and energy savings. The introduction of automation
in the smart home system will allow you to turn electrical appliances on and off as
needed, such as turning on the lights when a person is in the room and turning off
the lights after the person has left the room. This will save electricity and increase
the life of the appliance. It is also possible to automatically adjust the brightness
level depending on the current time, or on the data received from the light sensor
connected to the system. Automation of lighting control is especially relevant in
passageways, such as corridors, bathrooms, stairs. In addition to lighting control, it
IS possible to control the climatic conditions of the house. Depending on the set
desired temperature parameters, the system can turn on air conditioning or
ventilation to reduce the temperature in the room, and if necessary increase the
temperature, turn off all appliances used to cool the room and at the same time turn
on appliances that heat the room, such as heaters.

Consider the main tasks of interactive lighting of the facade both from the
architectural side and from the functional solution to save electricity and create
comfortable living conditions near the house and in the yard, within which the
system operates. Let's start with a review of the interactive lighting system for
solving architectural problems. The facade is the face and image of the building for
the public, which plays a key role in the emotional and rational communication
between the building and the public. Therefore, external facade lighting plays a
vital role in urban spaces and mainly affects the environment and memories of the
city at night. The ability to program new lighting technology would take into
account the potential for architecture to go beyond a stationary process or a

repetitive scenario. As a result, architecture is no longer considered a permanent
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permanent appearance, and therefore the static impression of buildings disappears.
Dynamic behavior and a variety of aesthetic possibilities are gradually changing
the image of modern architecture [PDF Architecture]. It is possible to use the
facade of the building as a large screen for entertainment, such as a projection on
the facade of a movie, or a projection of an interactive game for people, which they
control with their own smartphones. Thus, it is possible to easily draw a person's
attention to the building.

Using an interactive lighting system within your own home will create a
comfortable lighting of the surrounding area, add personality to the appearance of
the house, as well as save energy, as the interactive lighting system will rely on
indicators from various sensors and data from other sources. as the time of dawn
and sunset, the beginning and end of civil twilight, and based on data from various
sources to decide on the need to turn on and off the lighting of the facade and the
surrounding area to the house. It is also possible to use different scenarios that have
been pre-programmed in the interactive lighting control system. Using the control
schemes described above, it is also possible to extend the life of the equipment
used for interactive lighting. Also, if it is not necessary to always use lighting
during the dark hours of the day, it is possible to use motion sensors that will
illuminate pedestrian or car paths only when necessary, ie when registering traffic
within the interactive lighting system. If you need to control the color of lighting
using LED strips, and depending on the user's preferences, he will be able to
choose the color to your liking, thus adding personality to the lighting of the facade
and the surrounding area by his own application using his smartphone or voice
assistsawnings. The design must take into account not only the functional wishes
of the user, but also safety, as safety violations during installation or operation can
lead to bad consequences, such as fire due to poor quality modules, poorly installed
wiring that violates fire safety rules, as well as electric shock to the user. In
addition, it is necessary to fully analyze the mounting points of the system and
lighting fixtures, in order to create the most comfortable living conditions within

the service of the interactive lighting system. With the correct installation of the
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system, all paths, entrances and exits to the premises, and the entrance to the
territory of the land user of the system will be illuminated.

To implement this task, the scheme was selected using the following
modules:

- Raspberry Pi 3 B + - as a central control unit

- Arduino nano - control unit at the end point where you want to control the
lighting and receive data from sensors

- Current relay or dimmer - control of current supply, in case of use of the
dimmer also control of supply of current force

- Lighting module on the LM393 chip - Light level control

- Wireless module NRF24L01 - wireless data transfer between Arduino
control unit and main control unit (Raspberry Pi 3B +)

OpenHAB software was chosen to implement the web service, as this
solution has easy integration with MySensors, GoogleHome, and Apple HomeKit,
which in turn will allow the system developer to create a powerful network of
smart solutions, add its functionality as this project is open source , and therefore
will not be an obstacle to adding its functionality. Thanks to this software, the
developer will also be able to create intelligent control scripts for modules
depending on his needs, and on the basis of research, which will allow you to have
endless possibilities to expand the functionality. In addition, for the user, the
system provides the ability to control the interactive lighting system from any
convenient application for the client. Also no less important is the ability of the
user to control the system by voice, using smart assistants on your smartphone or
other device with a voice assistant, such as: Siri from Apple, Assistant from
Google, Alexa from Amazon, and others. In addition, the user has the opportunity
to create their own system control algorithms, thus there are no functional
limitations.

It will also be equally important to integrate an interactive lighting system
and a smart home system into the Internet of Things. Since the Internet of Things

system transmits large arrays of information, and this information needs to be
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stored and processed, large capacities are required for processing and storage. To
solve this problem, a service from Google called Clout IoT Core was chosen, this
system is used to receive and process information, control modules, has the ability
to securely connect to it without worrying that third parties will be able to access
the transmitted data. and be able to manage the system

Algorithms for automatic control of the smart lighting system have also been
developed. Let's start with the automation of lighting the facade of the house and
the adjacent territory. To manage, you need to know the current time and get data
from the Internet, which will include the time of the beginning and end of civil
twilight. Having the received data the system will know at what time to include,
and when to switch off illumination of a facade and adjacent territories. It was
decided to rely on the time of civil twilight, as it is with their beginning that the
level of lighting becomes sufficient for comfortable human activity, and does not
require additional lighting. After the civil twilight, additional lighting is needed for
human comfort. Thus, having such results, the system will turn on the facade and
house lights when the local time passes through the value of the end of civil
twilight, and will turn off the lighting when time passes through the value of the
beginning of civil twilight. Thus, the system will create comfortable lighting
conditions for a person to stay in the yard.

The algorithm for turning on the system will be as follows, if the motion
sensor detects movement in the room, the system begins to read data from light
sensors. Depending on the data received from the light sensor and the limits of
operation, a decision will be made as to whether the lighting should be switched
on. When the results are obtained from the light sensor that go beyond the limits of
operation, a command will be sent to the Arduino that it is necessary to turn on the
lights. Indoor lighting will be on as long as the motion sensor detects the presence
of a system user in the room. After the user leaves the room, the motion sensor
detects the absence of a person, transmits data to the main control unit, he in turn
transmits a command to the Arduino that you need to turn off the light. After that

system will reset and wait for the motion sensor to signal that the user has
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reappeared in the room. In the case of motion registration, and registration of data
from light sensors that will be within the comfort of lighting, the system will not
give the command to turn on the lighting until the light level exceeds the limits
specified in advance in the comfort system for humans. In this scheme, the motion
sensor acts as a switch to turn on and off the interactive lighting system in the
room.

A very important aspect of the automation of interactive lighting is to
control the presence of the user in the service area of the system. Address
Resolution Protocol is used to control user availability, which allows you to check
which devices are connected to your home Wi-Fi network. Nowadays, all
smartphones automatically connect to it when they find a saved Wi-Fi network, so
this factor can be used as an indicator that the user has appeared in the service area
of the interactive lighting system, thus putting the system into operation.

Using motion sensors, it is also possible to notify the user of unauthorized
access to his premises. If the motion sensor is triggered, the data will be sent to the
main control node, but the main node has not yet recorded the presence of the user
in the service area of the system. So the system sees a discrepancy between the
data obtained. Thus, the system concludes that there is an unauthorized user in the
building, ie there was unauthorized access to the building. Informing the user can
be done through a mobile application, or through a messenger, such as telegram.
Upon receipt of the message, the user will be immediately informed about the
situation, and decide what to do next: call the police or ignore this message. In the
case of using a mobile application, the user can manually turn on the system
remotely, if he is sure that a trusted person is on his premises. When activating the
interactive lighting system remotely, the main control unit will not check the
presence of the user in the service area, in order to activate this feature you will
need to disable guest access to the room, then the system automatically monitors
the user in the service area will be activated again. It is possible to add CCTV
cameras that will be activated when the security system is activated, and record

video and audio cameras to the hard drive that is connected to the Raspberry Pi.
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To control the interactive lighting system with Apple devices and devices
with the Android operating system, we use the OpenHab software system. The
system will be installed on the main control unit, ie on the Raspberry Pi. OpenHab
IS an automatic smart home management system that can manage, control, and
configure different smart home modules into one system. Thanks to it, it is
possible to integrate the interactive lighting system to devices based on iOS and
Android, thus giving us the ability to voice control the system from your own
smartphone. OpenHab has the ability to send information messages to the
smartphone, and if desired, the user can share access to the interactive management
system with another user. Thanks to it it is possible to create automated control
schemes of modules, depending on wishes of the user.

To implement a system of interactive lighting in the bedroom, which will
create comfortable lighting for a person, thereby positively influencing his
biorhythms, we use an LED strip with LEDs that can change the color of the
lighting. Thus, depending on the current time will change the radiation spectrum to
create a comfortable environment.

The control algorithm will be as follows, during the initial setup of the
interactive lighting system, the user will specify the hours of his activity and the
period of his sleep. 2 hours before the start of the user's sleep, the main control unit
will give a command to the final node that controls the LED strip, which should go
into sleep mode, thus changing the color of the LEDs from white to yellow. In
order for the user not to feel uncomfortable when switching, the system will
gradually change color. This way the user will know that in two hours it is
necessary to go to sleep. Half an hour before a person goes to sleep, the system
will reduce the intensity of light, thus the last half hour will reduce the load on the
user's eyes, which will have a positive effect on his biorhythms. During these thirty
minutes, the system will reduce the light intensity to zero, thus notifying the user
that it is time to go to sleep. In the morning after waking up the user, in case of

insufficient lighting in the room This interactive lighting system will turn on the
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already white lighting, as white lighting in the morning helps to wake up easier and
adjust the body to productivity.

Also no less important in this system is the ability to use each sensor as part
of the Internet of Things. So the resulting system was configured to work with
Google Cloud 10T Core, for the full operation of each module as part of the

Internet of Things.
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