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BCTYI

AKTyaJbHICTB J0CTiKEHHS

AKTyanbHICTh JAHOTO JOCTIIKCHHS 0a3y€eThCs HA MIMPOKOMY MOIIMPEHHI
CHCTeM aBTOMAaTH3allil B JOMAIHIX yMOBaX Ta 3pOCTaUiil MOMyJIAPHOCTI
Iareprery peueit (IoT). 3aBaskn pO3BUTKY TEXHOJOTIH, JIIOAW CTAIOTh BCE
OinpIie 3aIliKaBICHUMHU y 3PYYHOCTI, eHeproe()eKTUBHOCTI Ta Oe3reri CBOiX
nomiBok. OTxe, BUHHKae moTpeda B po3poOIli Ta BIPOBAKEHHI HOBUX CHCTEM
JIOMAITHhOT aBTOMATHU3AaIlil, sIKi 3a0€3Meuyr0Th 3pyYHUI Ta HAIIHHUN KOHTPOJIb
HaJl PI3HUMH MIPUCTPOSIMU Ta (QPYHKIISIMH JJOMAITHBOTO CEPEIOBHINA.

Cy4acHi JOCHIPKEHHS TTOKa3ylOTh, 110 HAsSBHI CHCTEMM aBTOMATH3allii
MaroTh CBOi 0OMEKEHHS, TaKi IK 0OMEKEeHa JTOCTYITHICTh Ta (PyHKIIOHAIBHICTh
0e3 IHTEepHETY, BHUCOKAa BAapTICTh, CKIAJHICTh Yy BHKOPUCTAHHI, a TaKOX
npobiemu 3 Oesnekoto. Tomy, po3poOka HOBUX CHCTEM, SIKi MOXYTb OyTh
JOCTYIHI JIOKaNbHO 0e3 MiAKIIoYeHHs 10 [HTepHeTy, eKOHOMIYHI Ta mpoCTi y
BUKOPHCTaHHI, Ma€ BEJIUKE 3HAYCHHS.

Hame pocnmimkeHHs cnpsMOBaHE Ha pPO3POOKY CHCTEMH JIOMAIIHBOI
aBTOMaTH3allii, 0 BHKOPUCTOBYe Raspberry Pi sik OCHOBHHH KOMIOHEHT, i
3a0e3nedye JIETKMA JOCTYNl 10 PI3HMX NPUCTPOiB Ta (QYHKUOIH y momi,
BKJIIOYAIOYM KOHTPOJb 32 EJNEKTPUYHUMH IPUCTPOSAMH, CHUCTeMy Oe3MeKH,
eHepro30epexeHHs1 Ta Oarato iHmoro. Bukopucranns Raspberry Pi mo3sosnse
3HHU3UTHU BAPTICTh CHCTEMH, 3pOOUTH 11 OLIBII JOCTYIMHOIO JUIS IIUPOKOTO KOJIa
KOPHCTYBauiB, a TakKo)XX 3a0e3MeYnTH JIOKaJIbHUH HOCTyn 0Oe3 HeoOXimHOCTi
MiIKTIOUeHHAS 10 [HTepHeTY.

Meta po6oTun

Mertoro 6akaxaBpchKkoi poOOTH € PO3poOKa CUCTEMH PO3YMHOTO OyIWHKY
Ha 6a3i Arduino.

CucreMa Mae MaTU MOXKJIMBICTh IpanroBary JTOKAJIbHO, 6yTI/I JAOCTYITHOIO
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Ha MOOITPHUX MPUCTPOSIX 1 HE MOTPeOyBaTH BUCOKUX (PIHAHCOBUX BUTPAT HA
BCTaHOBJIEHHA.

JocsrHEeHHS MEeTH BKITIOYA€ PO3B'A3aHHS TaKUX 3aBAaHb:

1) BU3HAYEHHS CYTHOCTI IIOHATTA TEXHOJIOTii pO3yMHOI0 OYIMHKY;

2) BHCBITICHHS iCTOPIi PO3BUTKY TEXHOJIOTI] pO3yMHOTO OYTMHKY;

2) omsan OCHOBHHX Kiacugikarii Ta arpuOyTiB CHCTEM pPO3yMHOTO
ByanHKy;

3) BHOKpeMIJICHHS 3aBJaHb, (YHKIIi, I[JIEH Ta BHMOT JI0 CHCTEMH
PO3yMHOTO OyIHUHKY.

4) aHami3 HasBHUX pillleHb Ta BUOIP KOMIUICKTYIOUHX JIsi PO3POOKH
cuctemu;

5) noOymoBH apXiTEKTypH Ta aNIrOPUTMIB POOOTH CUCTEMHU;

6) XapaKTeprCTHKa IIPOrPaMHOI peanizallii CHCTEMH YIIPaBIiHHS;

7) IPOTHO3YBaHHS Ta IUIAHYBaHHS OCOOMMBOCTEH EKCILTyaTarlii CHCTeMHU
Yy KOHTEKCTi 0araroKBapTUPHOTO OYIUHKY.

O0'eKTOM 0CTIIZKEHHSI € CHCTEMH PO3yMHOTO OYy/THHKY.

IpeaMeToM AOCTIIZKEHHSI € TEXHOJIOTIS PO3yMHOTO OYITUHKY Ha OCHOBI
Arduino/

IIpakTHYHe 3HAYEHHS] OTPUMAHHUX Pe3yJIbTATIB

Po3pobiiena cucrema oMamHbpol aBroMaTu3alii 3ade3neuye 3pyqyHuid Ta
IHTYITUBHO 3pO3yMiNuii iHTepQeiic, KUl J03BOJIsIE KOPUCTYBA4YaM 3 JIETKICTIO
KOHTPOJIIOBATH pi3HI mpucTtpoi Ta ¢yHKUii y cBoemy pnomi. lle cmpourye
B3aEMOJII0 3 CHCTEMOIO Ta JIO3BOJSIE KOPHCTYBadaM HAacCOJIOIKYBaTHUCh
3pYy4HICTIO aBTOMaru3allii 6e3 HeoOXiAHOCTI BUCOKOT TEXHIYHOI EKCIIEPTU3H.

Buxopucranus Raspberry Pi Sk OCHOBHOrO KOMIIOHEHTa CHCTEMH
JIOMAITHhOT aBTOMAaru3allii J03BOJSIE 3HU3UTH BapTICTh CHCTEMH MOPIBHIHO 3
TpagumiiHUMK pimeHHsMHU. Lle pobuTh cucTeMy JOCTYITHOIO Ui HIMPOKOTO
KOJa KOPHCTYBadYiB, BKIJIIOYAIOYM THX, XTO paHillle HE MaB MOXJIHMBOCTI

BUKOPHCTOBYBATH MO/AI0HI TEXHOJOTI].
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Anpo0anis pe3yJbrartiB 6akanaBpcbKkoi podoTn

OCHOBHI ITOJIOXKEHHS Ta PE3yJILTaTH POOOTH Oy/Iu arnpoOoBaHi Ha .....

CtpykTypa Ta 06car podoTu

PoGora ckiagaeTbcs 31 BCTYILy, TPbOX PO3ALIIB, BHCHOBKIB, CIIUCKY
BUKOPUCTaHHX JDKepes, oaatkiB. O0car poOOTH CTaHOBHTH 68 CTOPIHOK, 00CAT
BUKOPHCTAHOI JiTeparypH - 33 mxepena.

[lepmmii po3nin MICTUTH OMHMC OCOONHMBOCTEH PO3BUTKY TEXHOJIOTIH
PO3yMHOTO OYIMHKY, IX Kinacudikallii, OCHOBHI 3aBiaHHs, QYHKIIIT Ta BUMOTH JI0
MOAIOHNX CHCTEM.

Y napyromy po3niii MPOBOAMTHCS PO3pOOKa TEXHONOTII: BU3HAYCHHS
KOMITOHEHTIB, MOOYZI0Ba apXiTEeKTYPH Ta IPOrPAMHOI YACTHHU CHCTEMH.

Y TpeThoMy pO3IUTI AOCIIKYHOTHCS MOXIIMBICT MOTU]IKAIii cCHCTEMH
Ta ii eKcIuTyaTaIlii B yMoBax 6araToKBapTUPHOTO OYIHHKY.

JlonaTku MICTSITh €JIeMEHTH KOy CHCTEMH, sIKi BiIIOBIJalOTh 3a BeO-

iHTepdeiic Ta TeXHIUYHE 3aBIaHHS.
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PO3A1J1 1
TEOPETUYHI 3ACAJIA ®YHKIIIOHYBAHHS TEXHOJIOI'TT
PO3YMHOTI'O BYJUHKY

1.1. CyTHicTh NOHATTA TEXHOJOTil PO3YyMHOIr0 GYIMHKY

Y cydacHOMY TEXHOJOTIYHOMY JaHMIIA(TI, 10 CTPIMKO PO3BUBAETHCS,
TEXHOJNOTiST «PO3YMHOTO JIOMY» CTaja BH3HAYHOK 1 TpaHCHOpMAIliitHOO
KOHIICTIIIIEIO0, SIKa JOKOPIHHO 3MIiHIOE CIOCIO B3a€MOJii 3 HAIIUM >KUTIOBUM
npoctopoM. PosymHHit JiM — 1[e OJKUTIOBE cepefoBHIle, OOIagHaHe
PI3HOMaHITHUMH B3a€MOIIOB'SI3aHUMH MIPUCTPOSMH, CUCTEMaMH Ta IpUIIaaMHy,
NpU3HAUYEeHUMHU JJIs  MiIBUILEHHS KoMdopry, 3pydyHOCTi, Oe3meku Ta
eHeproeexktuBHOCTi. Ili iHTENeKTyaJlbHI CHCTEMH, CTBOPEHI 3aBISKH
iHTerpamii Takux TexHonorid, sk Iarepuer peueit (IoT), momamrHs
aBTOMATH3allil Ta IITyYHAH IHTENEKT, JO3BOJSIFOTH  JOMOBJIACHHUKAM
JIUCTAHIIMHO KOHTPOJIIOBATH T4 aBTOMATH3yBaTH Pi3HI aCIEKTH CBOTO KHUTIA
[11].

KoHuenuiss po3ymHOro OyOMHKY TIPYHTYeTbCcs Ha inei CTBOpEHHS
B3a€EMOIIOB'S3aHOI €KOCHCTEMH, B SAKifl MPUCTPOI Ta CHCTEMH Oe3MepenIKoIHO
B3a€EMOIIOTE MDK c0000, 30MpaloTh Ta aHANI3yIOTh [aHi, a TaKoX
IHTENIeKTyaJlbHO pearyioTh Ha BIOJOOAaHHS KOpUCTyBada abo yMOBH
HABKOJIMITHBOTO CEpeOBHINA. Bi OCBITIICHHS Ta CUCTEM OITaCHHS, BEHTHIALIT
Ta KOHIUIIIOHYBaHHS JI0 KaMep CIIOCTepEeXEHHs 1 JOMAllHIX po3Bar —
TEXHOJNIOTiST PO3YMHOTO JIOMY OXOIUTIOE IIHPOKUI CHEKTp 3aCTOCYBaHb,

CIIPAMOBAHHUX Ha CHPOIICHHA Ta MOKPAIICHHS HAIIIOTO IMOBCAKACHHOI'O JKUTTA.
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Po3yMmiHHSI 3HA4YeHHS TEXHONOTIl PO3YMHOTO OYIMHKY y Cy4acHOMY
CYCIUIBCTBI € HA/I3BUYAHHO BAXJIMBUM, OCKIUJIbKM BOHA 3/1aTHA 3MIHUTH CIIOCi0O
HAIIOTO JKUTTSA, POOOTH Ta B3aeMOfil B HamMX JOMiBKaX. BoHa mpomoHye
YHCJICHHI TIepeBard, BKIIOYAIOYM MIJIBUIIEHUH KOMGOPT 1 3pYy4HICTS,
MOKpalleHy eHeproeeKTUBHICTh, MiABHUINEHY O€3MeKy 1 MOTeHIan Jyis
eKOHOMIi komTiB. OfHAaK IISI TEXHOJOTiA TaKOX CTBOPIOE BHKIHMKH, TaKi fK
KoH(QiAeHIiiHIcTs 1 Oe3meka, mpobnemu iHTeponepadenpHOCTI Ta moTpeda B
CTaHJaPTH30BaHKX MPOTOKONIAX i hpeMBOpKax [26].

Iareprer peueii (IoT) € PpyHIaMEHTANBEHOIO KOHIEIIIEO, IO JIOKHUTH B
OCHOBI TeXHOJIOTIT po3yMHoro OyauHky. [oT — e Mepexa Gi3sudHUX MPUCTPOIB,
TPAHCIIOPTHUX 3aco0iB, MPIIAIIB Ta IHIKAX 00'€KTIB, OCHAICHUX NATYUKAMHU,
MPOTrPaMHUM 3a0€3MEUCHHSM 1 3aC00aMH 3B'S3KY, SKi JO3BOJISIOTH IM 30Mpary Ta
OOMiHIOBATHCS JaHUMHU depe3 [HTepHeT O6e3 BTpy4aHHS JIOAUHH. Y KOHTEKCTI
po3ymuux OynmHkiB, [oT 3abe3medye B3a€MO3B'SI30K 1 KOMYHIKAIlilo MiX
pPI3HUMH TPHCTPOSIMH, CUCTEMaMH 1 NpWIAJaM{, YTBOPIOIOYM MUTICHY
€KOCUCTEMY.

IHTEepHET peueil 103BoJIsIE MPUCTPOSM Y PO3YMHOMY OyAMHKY 30MpaTtu Ta
OOMIHIOBAaTUCST ~ JIaHUMHM, CIpHUSIOYM  Oe3NepelikomHid  iHTerpamii  Ta
aBromatu3ailii. JlaTuuku, BOyIOBaHI B Taki NPUCTPOI, K TEPMOCTATH, KAMEPH
CIOCTEpE)XEHHSI Ta CHCTEMH OCBITJICHHS, 30MparOTh AaHi MPO HAaBKOJIMIIHE
CepeloBHILe, a BUKOHABYI MEXaHI3MH JIO3BOJIIOTH iM pearyBaTd Ha KOMaHIH
abo 3amyckatu meBHI Jii. 3aBAJKM MIJKIIOYEHHIO Ta KOMYyHIKalifiHUM
NPOTOKONIaM Ii HPHUCTPOi MOXKYTHh OOMIHIOBaTtvcs iH(POPMALIE, CTBOPIOIOYH
MepeXKy B3a€EMOIOB'I3aHUX KOMIIOHEHTIB y OyAUHKY.

JlomalHs aBTOMaTH3A1lis

JomMarHs aBToMaru3anis — 1ie ofHa KII040Ba KOHLEIMLis, 110 JIEeKUTh B
OCHOBI TEXHOJOTIT po3yMHOTO OynwHKY. lle MOXJIHBICTHP KOHTPOIIOBATH i
ABTOMATH3yBaTH PI3HI acNeKTH OyIMHKY, BKIIOUAIOUU OCBITIICHHS, OIAJICHHS,

BeHTI/IJ'ISH_IiIO, CHUCTCMH KOH)II/ILIiOHyBaHHH, CHUCTCMHU 6e3r1e1<14, pO3Ba)KaJ'H>Hi
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cucremu 1 Oararo iHmoro. CHcTeMH AOMAIIHLOI aBTOMATH3aLlil JO3BOJAIOTH
KOPHUCTYBauaM BiJTaJICHO KOHTPOJIOBATH 1 KepyBaTH [IMMHU MPUCTPOSIMH Yepe3
LIEHTpaTi30BaHi iHTep(deiich YIpaBIiHHS, YacTO AOCTYMHI 4epe3 MOOUIbHI
JIofaTKu abo BeO-1IardopMu.

IaTerparist nomamHROI aBTOMAaTH3aMii B €KOCUCTEMY PO3yMHOTO OyINHKY
JIO3BOIISIE  TIJBUIIUTH 3PYYHICTh, €HEProeeKTUBHICTb 1 KacTOMizallilo.
KopucTyBadi MOXXyTh CTBOPIOBATH IIEPCOHANII30BAHI PO3KIIA/IN, BCTAHOBIIOBATH
HaJlalITyBaHHA Ta aBTOMATH3yBaTH PYTHHHI 3aBHAaHHS, TaKi SK PETYyIIOBaHHS
TEMIIEPaTypH, YBIMKHECHHS CBiTIa a0o BiAMHUKaHHS JBeped, Ha OCHOBI
HOoNepeJHbO BU3HAYCHUX YMOB a00 33laHUX KOpHCTyBaueM Tpurepis. Cucremu
JIOMAIIIHbOT aBTOMATHU3AIlii BUKOPUCTOBYIOTh MOXKIIUBOCTI IHTepHETY pedeit aist
0e3MepernIKoHOr0 YIPaBIiHHS Ta KOOPAUHALIT PI3HUX MPUCTPOTB i CUCTEM.

Iarerpamis IHTepHETY pedel i TOManIHBOI aBTOMAaTH3allii B KOHTEKCTI
po3ymMHOro OynuHKY 3a0e3nmedye IMMPIINK  CHEKTp  (YyHKIIOHANBHUX
MOXJIUBOCTEH 1 3acTocyBaHb. lle [03BOJIs€e CTBOPIOBAaTH IHTEIEKTyallbHi
CHCTEMH, SKi BUBYAIOTH YITOAO0OAHHS KOPHUCTYBAYiB, aJanTyIOThCS 10 MIHJIUBUX
YMOB 1 ONTHMI3YIOTh BUKOPHUCTAaHHSI eHeprii. 3aBIsKH aHalidy JIaHuX Ta
AITOpPUTMAM  MAIIMHHOTO HABYaHHS, 1[I CUCTEMH MOXYTh HAaJaBaTH
MepCOHANI30BaHMI IOCBIJ 1 mepeadadaT NoTpedbu KopucTysauis [11].

Orxe, ¢yHmaMeHTanbHI KoHHenuii I[HTepHeTy peuell i nOMamIHBOI
aBToMaTH3allii MalTh BUpIlIATbHE 3HAYCHHS JUIS PO3BUTKY TEXHOJOTII
posymHoro Oymueky. Lli koHmenmii 3a0e3rnedyroTh B3a€EMO3B'S30K, OOMIH
JaHUMH Ta MOXITBOCTI aBTOMAaTH3aLi1, SIKi (POPMYIOTh OCHOBHI (DYHKIIIOHAIbHI
MOXJIMBOCTI pO3YMHHX OyauHKIB. OCKUIBKM TEXHOJNOTii IPOIOBKYIOTh
po3BHUBaTHCs, [i 0a30Bi KOHIEMIii CTBOPIOIOTH OCHOBY MJISI ITOAAJIBIINX

IHHOBAIIi# 1 JOCSITHEHb B 00JIACTI TEXHOJIOTIH PO3YMHOTO OYIHUHKY.
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1.2. IcTopisi po3BUTKY TeXHOJIOTII PO3YMHOIr0 OyAMHKY

IcropuuHUil pO3BUTOK TEXHOJIOTIi PO3YMHOTO OYAMHKY OXOIUTIOE KillbKa
JECATHIITh, MO3HAYCHNX BAXIIMBUMH BiXaMH, TEXHOJOTIYHHUMH JTOCATHCHHSIMH
Ta BHECKOM [MEpUIMX HOBATOpiB 1 MiOHepiB Tamy3i. Y [bOMYy pO3Iimi
MIPOCTEXYETHCSL EBOMIOLIS TEXHOJOTII PO3YMHOTO OyAMHKY, BHCBITIIOIOTHCS
KJIFOUYOBI MOMEHTH, 5IKi C(pOpMYBaiu 1 PO3BUTOK JIO TOTO CTaHy, B IKOMY BOHA
nepedyBa€e CbOIOJHI.

KopiHHs TeXHONOTii pO3yMHOTO IOMY MOXHa IPOCTeXHTH mie 3 1970-x
POKIB, KOJIM KOHIIETIIiS JOMAIIHhOT aBTOMAaTH3allii 1iovasia mpuBeprary ypary. Y
el yac TeXHOJNOTIYHUH MpOTpec y KOMI'IOTEPHHX CHUCTEMaxX 1 KOMYHIKaIisx
MPOKJIAB IIUISIX JIO IHTerpallii aBToMaTHh3ailii B XUTIOBe cepenouine. [lepuri
CHCTeMH Oyli 30CepeDKeHI Ha KOHTPOJ OKPEMHUX AaCIEKTiB KHUTIA, TAKUX SIK
OCBITIIEHHsI 200 Oe3mneka, 3a JIOMOMOTol 0a30BUX iHTEP(ENCiB YIpaBIiHHS 1
JIPOTOBHX 3'€THAHb.

Y 1980-x pokax mpotokon X10 craB 3HAYUHUM KPOKOM Yy PO3BUTKY
TEXHOJIOTIi po3yMHOro OymuHKY. X 10 3a0e31edyBaB 3B'130K MiXK HMPUCTPOSMU Ta
CHCTEMaMH 4Yepe3 ICHYIOYY CJIEKTPHUYHY IIPOBOAKY, YMOXJIUBIIIOOUH
JIUCTaHIIiiHe KepyBaHHS Ta aBTOMaru3aliio. LI TexHomoris 3akianga OCHOBY
JUISL PaHHIX CHCTEM PO3YMHOTO OyAWHKY, JO3BOJNUBINU KOPHUCTYBayaM KepyBaTh
OCBITJICHHSM, MpWIafaMH Ta MPUCTPOSIMU  Oe3MeKd 3a  JOIOMOTIOI0
[IEHTPaTI30BAHMX MaHEeIeH yIpaBiIiHHS a00 MyJbTIB JUCTAHIIHHOTO KEPyBaHHS
[2].

Y 1990-x pokax BinOyBcs 3¢yB y Oik iHTErpallii 0e3ApOTOBUX TEXHOJIOTIH.
Leii po3BUTOK JO3BOJMB 3a0€3MEUUTH OLIbIIYy THYYKICTH 1 TPOCTOTY
BCTaHOBJICHHSI, OCKIJIbKH MPHUCTPOI Oijible He MoTpeOyBaiyu BEIHKOI KiJIbKOCTI
mpoBoxiB. be3nportoBi TexHomorii, Taki sk Zigbee 1 Z-Wave, cramm
MOMYJISIPHUMHU TIPOTOKOJIAMHU JUIS 3B'S3KYy PO3YMHOTO OYIHMHKY, IO CIIPHSIIO

Oe3mepenIkoHii iHTerparii pi3HUX IPUCTPOIB i cucteMm [25].
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[owyatok 21-ro CTONTTS NPUHIC 3HAYHUNH TOBOPOTHUH MOMEHT B
€BOITIOLIIT TEXHOJIOTIT PO3yMHOT0 OYITUHKY 3 MOSBOIO MiZKITIOYCHHS 710 [HTepHeTY
i BunukHeHHsM [HTepHety peueit (IoT). [Tigkmouenns 10 [HTepHETY 103BOIMIIO
OTPUMATH BiAJAJICHUH JAOCTYI i KEPyBaTH MPUCTPOSIMH PO3YMHOTO OYJAHMHKY, B
Toii yac Ak loT yMOXIMBHMB B3a€MO3B'S30K MIX PI3HUMH HPUCTPOSIMH 1
CHUCTEMaMH B €IMHIN ekocucTemi [11].

B ocTaHHI poKH pO3MIMPEHHS IHTETparii IPUCTPOIB 1 CHCTEM B paMKax
PO3yMHUX OyAMHKIB JOCAIIO HOBHX BHUCOT. CMapTdoHHM Ta iHIII MOOUIBHI
NPUCTPOI CTaM LEHTPATbHUMHU iHTepdelicaMu YIpaBIliHHS, IO O3BOJSIOTh
KOPHCTYBauaM BIJJIAJICHO KOHTPOJIIOBATH 1 KepyBaru CBOIMU OyJMHKaMHU.
[NommpeHHss pO3yMHHUX TPHUCTPOIB, BKIIOYAIOYHM PO3YMHI TEPMOCTATH,
ACHCTEHTU 3 TOJIOCOBUM YIPABIIHHAM 1 MIAKIIOUEH! MpUiIaau, e Oiiblie
PO3LIMPHIIO MOXKITMBOCTI pO3yMHUX OyauHKIB [19].

[IpotsiroM ycboro iCTOPHYHOTO PO3BHTKY TEXHOJIOTIi PO3YMHOIO JIOMY
YHCJICHH] paHHI IHHOBaTOpW Ta IMIOHEPH Taiy3i BiJirpaBajiu 3Ha4Hy pPOIb Y
(hopmyBanHi tanamadry niei chepu. Taki kommaii, ik Nest Labs (3acHOBaHa B
2010 pori), 3poOHIN 3HAYHHUN BHECOK, MPEACTABHUBIIYM IHHOBAIIiHI MPHCTPOT
JUist po3yMHOTO OynmuHKy, Taki sk Nest Learning Thermostat. [amn Bemuki
rpasii, Biodatoun Apple, Google, Amazon i Samsung, TakoX BUHIIUIA Ha
PHHOK pO3YMHHX OYyIMHKIB 1 TNPUCKOPWIM HOrO 3pPOCTaHHS 3aBASKH
BITPOBAKEHHIO CBOTX TaTdopm i ekocuctem [7].

Po3miproroun Mesxi TeXHOIOTiH, TPOBOASYH TOCIIIKESHHS 1 pO3po0KH Ta
BITPOBA/KYIOUH 3pyUHI AJIS CTIOKHUBAYIB PIlIEHHS, 11l PaHHI HOBaTOPH 1 MIOHEPH
rajgys3i IpoKJIaIyd HUIAX A0 LIMPOKOIO BIPOBAKEHHSA TEXHOJIOTIT PO3YMHOIO
OyIMHKY B Cy4aCHOMY CYCITLJIBCTBI.

IcTopr4HUI PO3BUTOK TEXHOJIOTII PO3YMHOro OyIMHKY IEMOHCTPYE
nepexig Big 0a30BMX CHCTEM JIOMAlIHbOI aBTOMATH3alii [0 CKJIaJIHHX,
B3a€EMOIIOB'A3aHUX €KOCHCTEM. TeXHOIOTTYHMI IPorpec, BKIIOYAI0YH PO3BUTOK

0e3npoToBOro 3B'SI3KYy, MigKIIOYeHHS A0 IHTepHery Ta IHTepHeTy peduei,
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BIJIIrpaB BHpIMIAIBGHY POJb y (QOPMYyBaHHI €BONIONIT PO3YMHUX OYyIHHKIB.
BHecok paHHIX HOBaTOPIB 1 MIOHEPIB Tady3i TAKOXK 3irpaB BUPIMIATIBHY POJIb Y
BIIPOBQKCHHI Ta 1HTErpamii TEeXHONOTIl pPO3yMHOro OyIWHKY B Halle
MOBCSIK/ICHHE JKUTTSL.

CyvacHuil cTaH TEeXHOJIOTII PO3YMHOTO JOMY BimoOpakae 3pocTarody
TeHJeHIiIo ii BOPOBaMKEHHS Ta IHTerpamii B JOMOIOCIIOZApCTBA IO BCHOMY
cBiTy. IlpucTpoi Ta cucremu po3yMHOTrO AOMY CTanyd OUTBII JOCTYMHHMH 1
JICIIEBUMH, 110 MPHU3BENO 10 MiIBUIICHHS IHTEpeCy CHOXHMBAYiB i 3pOCTaHHS
puHKy. [1IHpoKHiA aCOPTHMEHT MPOAYKIii, BKIHOYAIOYH PO3YMHI TEPMOCTATH,
CHUCTEMH OCBITJICHHS, KaMepH CIIOCTEPEKEHHsS, TOJOCOBI IIOMIYHMKH Ta
JIOMaIlTHI pO3BaXkaJibHi CUCTEMHU, 3apa3 JIETKO JOCTYIIHI.

PuHOK y 1IbOMY KOHTEKCTI XapaKTepU3YEThCS MPUCYTHICTIO BEIHMKUX
rpaBIiB, Takux sk Amazon, Google, Apple i Samsung, sIKi peICTaBUIN BJIACHI
wiarpopMu  posymHoro OymmHky. Lli mmaropMu HamaroTh KOpUCTyBayam
LEeHTpaJli3oBaHl iHTepdeiich ympaBiiHHS, IO JO3BOJSIIOTH iM KepyBaTh Ta
aBTOMAaTH3yBaTH Pi3HI acleKkTH cBOro OyauHKy. Kpim Toro, mapTHepcTBa Ta
CHiBMpalsl MiX TEXHOJOTIYHMMH KOMIIaHISIMH Ta BUPOOHUKAMH MOOYTOBOI
TEXHIKM TPHU3BENM A0 iHTerpauii po3yMHHUX (YHKIIH y MOBCSKICHHI IPEIMETH
JOMAITHBOTO BKUTKY.

Sk pesynbrar, TexHONOTIsE HaOyBa€ Bce OUIBIIOTO MOIIMPEHHS Cepen
CHOXXHBAUiB, 110 3yMOBIIEHO MPArHEHHSIM JI0 3PYYHOCTI, eHeproe(eKTHBHOCTI
Ta migBuIeHol O0e3neku. Po3ymMHI OyIMHKH BUXOIATH 32 PaMKH TPaAMLIHHHX
3aCTOCYBaHb, IO MPHU3BOAWTH JO TOSBA HOBUX IHHOBaliMHWUX BapiaHTIB
BUKOpHcTaHHA. Hanpukian, po3poOIsaioThes pillieHHS Ul OXOPOHHU 310POB'S Ta
CTapiHHA Ha MICIli, AKi JOIOMAararoTh JITHIM JIONAM CTEXHUTH 3a CBOIM
3JIOPOB'SIM 1 OTPUMYBATH JUCTAHIIWHUKA MO, [HTEerpaltist 3 BiJHOBIIOBAHUMHU
JDKepellaMy €Heprii Ta CHCTeMaMH YIPaBIliHHS MEPEXEI0 H03BOJISE BIACHUKAM
OyZIMHKIB ONTHUMI3yBaTH BUKOPUCTAHHS €HEprii Ta OpaTH ydacThb y mporpamax

pearyBaHHsI Ha onuT. KpiM TOTro, TEXHOJOTii pO3yMHOT0 JOMY iHTETPYIOTHCS 3

Matches Quotes References F Ignoredtext A Replacement Comments


https://unicheck.com

File name: Po3pobka_cucremu_«Po3yMHun_ByaouHok»_Ha_6a3i_Arduino... File ID: 1015200114

JOMAITHBOK aBTOMATH3AL€l0 JJIsI CTBOPEHHS 3aXOIUTIOIOUMX PO3Bar 3aBISKH
TOJIOCOBOMY YIIpPaBJiHHIO iHTepdelicaMu Ta IHTEIEKTYalbHUM CHCTEMaM
OCBIT/IEHHS.

MaiiOyTHe TEXHOJIOTIii pO3YyMHOI0 AOMY Ma€ YHCICHHI MOXIMBOCTI Ta
MEePCHEKTHBH ISl TIOJANIBIIOTO PO3BUTKY. JlesKi KIIF04OB1 HAPSMKH 1 TeHACHII T
BKJIIOYAIOTh B cede:

1) iHTerpamito 3 IIMPIIMMH IHINIATHBAMH PO3YMHOTO MiCTa; IS
iHTerpamiss  3abe3meunTh  Oe3nepemikogHUA  OoOMIH  iHQopMmarliero  Mix
OyAMHKaMH, MICBKOIO IH(QPACTPYKTypOIO Ta MOCIYraMH, IO TpHU3BEAE 0
MOKpAIlleHHS. EHEPrOMEHE/KMEHTY, €(EeKTUBHOIO pO3MOALTY pecypciB Ta
MIABUILEHHS IKOCTI )XUTTA.

2) po3po0Ky CTaHAapPTU30BAHUX MPOTOKOIMIB 1 (PEHMBOPKIB, sika MaTUME
BHpIIIAJIbHE 3HAYCHHS U1 IOAONAHHS MpoOiieM IHTepornepabeIbHOCTI Ta
MOJIETIICHHS 1HTEeTpalii IPUCTPOIB 1 CUCTEM BiJ PI3HUX BUPOOHHKIB; Y LBOMY
KOHTEKCTI JOKJIAAAIOThesl 3YCHIUIS Ui CTBOPEHHS 3arajbHUX CTaHAApPTIB
3B"13KY, Takux sk Zigbee Alliance i Project CHIP (Connected Home over IP),
11100 3a0€3Me4nUTH CyMICHICTB 1 CIIPOCTUTH KOPUCTYBALILKUI TOCBI/I.

3) BHKOpHCTaHHS TOJIOCOBHX TOMIYHHKIB, TakuX sK Alexa Bim Amazon,
Google Assistant 1 Siri Bix Apple; MaiiOyTHI nOcsATHEHHs B 00poOIli MPUPOIHOT
MOBH 1 TEXHOJIOTISIX PO3Ii3HABAHHS T'OJIOCY Iiie OIbIIe PO3IIHMPSTH MOXKINBOCTI
TOJIOCOBUX 1HTEpQeiiciB, 3pOOHBIIN TX OUIBII IHTYITUBHO 3pO3yMUTUMH 1
HIBUIKAMHU y pPearyBaHHi.

OCKUNBKM ~ TEXHOJIOTISE pPO3YMHOTO JOMy HaOyBae BCe OUIBIIOTO
HOIIUPEHHS, 3a0e3MeueH s HaliiHUX 3aX0fiB OE3MEeKH Ta 3aXHUCT MPUBATHOCTI
KOPUCTYBa4iB MaTUMyTh [EpUIOpSAAHE 3HAa4eHHA. PO3BHTOK TEXHOJOTIH
mudpyBaHHs, Oe3neYHWX MeETOMAIB aBTeHTHU(IKalil Ta aHOHIMI3aIlil IJaHWX
MaThMe BUpilIabHEe 3HAYCHHSI ISl 3MII[HEHHS JOBIpH cepell KOPHCTYBaYiB.

Inrerpamis wrtyynoro inrenekry (ILI) Ta anropuTmiB MammHHOTO

HaBYaHHSA JO3BOJIUTbH PO3YMHUM 6yI[I/IHKaM HaBYaTUCA Ta aAdalTyBarucsa 10
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BIIOZI00aHb KOPHUCTYBa4iB, TependavyaTd MOTpeOUu Ta aBTOMAaTU3yBaTH PyTHUHHI
3apaanHs1. Cucremu Ha ocHoBI LI MoXyTh anamizyBaTH JaHi 3 pi3HUX AATUYHKIB
I [OpuCTpOIB, 3a0e3medyroud  IHTENCKTyajdbHE MNPHUUHATTA  pIlIeHb 1
MEePCOHAII30BAHUM JTOCBIJ.

OTXe, Cy4acHHH CTaH TEXHOJNOTii PO3yMHOTO OYyIHWHKY IEMOHCTpPYE
3pOCTalouMii pUHOK 1 Bce OINBII aKTHBHE BUKOPHCTaHHS CIIOKHBAYaMHU.
[HTerpalist MPUCTPOIB 1 CHCTEM Y MOBCSAKACHHE YKUTTS JOMOTOCIIONAPCTB CTaja
OUIBII JIOCTYMHOIO 1 3PYyYHOIO JJIsi KOpPHCTyBadiB. MalOyTHE pO3yMHHX
OyOWHKIB Mae 0araTooOillsfrovi MEepPCICKTHBYH, BKIIOYAIOYM IHTETpAIliio 3
PO3yMHUMH MICTaMH, PO3pOOKyY CTaHJIaPTU30BAHUX MPOTOKOJIIB,
BIOCKOHAJICHHSI i1HTEP(EICIB 3 TOJIOCOBHM YIPABIIHHSAM, MOCHUICHHS 3aXOJiB
Oe3mekd Ta BUKOPHUCTAHHS MITy4yHOro iHTenekty. L{i po3poOku 1me Oinbiie
PO3LIMPSATH MOXIMBOCTI TEXHOJOTIIO 1 CIPHUATUMYTh CTBOPEHHIO OLIBII

TIOB'S3aHOTO Ta IHTEJIEKTYaIbHOTO CEPEIOBHIIA TPOKUBAHHS.
1.3. Knacudikanis Ta arpudyT cucteM po3yMHOro OyIuHKY

CucreMn po3yMHOTo OyJIMHKY MOXKHA KJIacH(]iKyBaTh Ha OCHOBI IXHIX
(DyHKIIIOHAIBHUX MOJKJIMBOCTEH, pIiBHS aBTOMaru3amii Ta MOXKIMBOCTEH
inTerpanii. L kiacudikariis qornoMarae kinacu@ikyBaTu i 3po3yMiTH pi3HI THIIH
CHCTEM PO3yMHOTO OYyJIMHKY, TOCTYIIHI Ha PUHKY.

Hanpukian, cucteMu po3yMHOro OyAMHKY MOXXHA PO3AUIMTH Ha Pi3HI
KaTeropii 3aJ1e)KHO BiJl (yHKIIOHAIBHUX MOXKJIMBOCTEH, sIKi BOHU IPOTIOHYIOTb.
Jlesiki 3aranbHi KaTeropii BKJIIOYAIOTh:

1) Cucremn enepromenemxmenty. Lli cucremu chopsmoBaHi Ha
ONTUMI3allif0 EHEeProCIOXHWBaHHS B PO3YMHOMY OyIWHKY. 3a3BH4ail BOHHU
BKJIIOYAIOTh PO3YMHI TEPMOCTATH, MPUCTPOI MOHITOPHHIY E€HEPrOCIOXKHUBAHHS
Ta IHTENEeKTyalbHI CHCTEMH OCBITIICHHS, SIKi JAIOTh 3MOTY KOPHCTyBauam

e(eKTUBHO KOHTPOJIIOBATH Ta YIPABIIATH €HEPTOCIOKUBAHHSIM.
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2) Cucremu Oesreku Ta cnocrepekeHHs. LI cucremu 3abe3mnedyrorh
MOCWIeHI  3axogM  Oe3NeKkd, BKIIOYAIOYM  KaMepH  CIOCTEpeKeHHS,
JIBEPHI/BIKOHHI TaTYMKH, IETSKTOPU PyXy Ta PO3yMHI 3aMKH. BOHM J03BONSIOTH
KOPHUCTyBauaM BiJJIAICHO CIOCTEpiraTd 3a CBOIM OyJAWHKOM, OTPHMYBATH
CIIOBILICHHS B PEXXHMI PEANbHOTO Yacy Ta KOHTPOJIOBATH JOCTYI JIO CBOIX
npUMiLLEeHb.

3) Po3BaxanbHi Ta Memia-cuctemu. L{i cucTeMu OXOILTIOIOTH JOMAIITHI
PO3BaXKaNbHI MPHUCTPOI, TaKi K CMapT-TENEBi30pH, aylAiOCHCTEMH Ta HMPUCTPOT
JUIs TIOTOKOBOI Tepenavi Mefia-KOHTEHTY. BOHHM J03BONSIOTH KOPHCTyBauam
KOHTPOJIIOBATH 1 TPAHCIIOBATH MEIIaKOHTEHT, CTBOPIOBATH 3aXOILTIOIOYI
ayJioBi3yalibHI €(eKTH Ta IHTErpyBaTHCS 3 IHIIMMH PO3YMHUMH HPUCTPOSMHU
JUtst GE3MePEIIKOAHOTO YIPABIiHHA PO3BaraMu.

4) Cucremu 310poB's Ta Omaromosyuust. L{i cucremu 3ocepelkeHi Ha
MOHITOPHHTY Ta MIATPUMII 3/I0POB'S 1 TapHOTO CaMOMOYYTTS B CEPETOBHIII
po3yMHOro OyauHKY. BOHM MOXyTb BKIIIOYAaTH MOPTATHBHI MPUCTPOi, PO3yMHIi
Barv, TOHOMETPH Ta HaragyBaHHS TpO TPHHOM JIKiB, MO0 IOMOMOITH
KOpUCTyBauaM BiJICTEXKYBaTH IOKa3HHKH CBOTO 3IO0POB'S Ta AOTPUMYBAaTHCH
03/I0pPOBYHX ITPOLIEITYP.

CucreMu po3yMHOTO OyJAMHKY TakoXX MOXHa KJIacHU(iKyBaTu 3a piBHEM
aBTOMaTH3allii, IKy BOHU HPOINOHYIOTh. Ll kiacudikamiss po3pi3Hse cuctemu,
Kl MOTPeOyIOTh PYYHOTO KEPyBaHHS, 1 Ti, IO aBTOMATH3YIOTh PYTHHHI
3aBAaHHA.

1) YactrkoBa aBromarm3zamis. Lli cucteMn 1O3BOJSIOTH KOPHCTyBauam
KOHTPOJIIOBAaTH Ta MOHITOPDUTH CBOI cMapT-pucTpoi BpyuHy. KopuctyBaui
MAarOTh MOXKIIMBICTh PETYJIIOBATH HAJAIITYBAaHHS, aKTHBYBATH a00 ICaKTHBYBATH
NpUCTpOi Ta OTpUMYyBard croBimeHHs. OJHAaK MOXJIMBOCTI aBTOMaTH3allii
oOMexeHi, 1 KOpHUCTyBa4i NOBHHHI aKTUBHO B33a€MOJISITH 3 CHCTEMOIO IS

BHKOHaHHA KOMaHI.
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2) TloBHa aBromarm3amis. L[i cHcTeMH TPOMOHYIOTH PO3IIUPEHI
MOXXJIMBOCTI aBTOMATH3allil, J¢ MPUCTPOI Ta CHCTEMH MOXYTh MPAIFOBATH
ABTOHOMHO HAa OCHOBI 3a3/lajierib BU3HAYCHUX pO3KJIA/IB, YHNOA00aHb
KOpUCTyBaya a00 yMOB HABKOJHUIIHBOTO CEpeloBUIlla. BOHH MOXYTh
perynroBaTH pIBEHb OCBITICHHS, TEMIIEpaTypy Ta peXuMH Oesnekun 0e3
HEOOX1THOCTI MOCTIHHOTO BTPYYaHHS] KOPUCTYBaya.

Cucremn poO3yMHOro OyIMHKY Tako)X MOXHa Kiacu(pikyBatu 3a
MOXXJIMBOCTSIMH IHTerpaiii 3 I1HIIUMH TPUCTPOsIMM Ta IuaThopmamu. s
KIacuQikaIlis BpPaxoBY€ 3IaTHICTh CHCTEMH CITIIKYBaTHUCSA 1 B3a€MOIISATH 3
PI3HUMH PO3YMHHUMH HPUCTPOSIMU Ta €KOCHCTEMAMH.

1) ABTOHOMHI CHCTEMH MPAIOIOTh HE3aJIEKHO i HE MAKOTh IIUPOKUX
IHTEeTpaIlifHUX MOXJIMBOCTeW. BOHM MOXYyTh MaTW BIIACHI CrELiali30BaHi
JomaTtku abo iHTepdeiicu KepyBaHHS, ale He Mal0Th CYMICHOCTI 3 TPHCTPOSMH
IHIINX BUPOOHUKIB 200 EKOCHCTEMaMH.

2) InTeporiepabenbHi CUCTEMH TPU3HAUYEHI ISl IHTErpalii Ta 3B'S3Ky 3
NPUCTPOSMU 1 TIardopMamMH  pi3HUX BHUPOOHHKIB. BOHM NOTpHMYIOTBHCS
3arajibHUX KOMYHIKAI[iIHHMX TIPOTOKONIB 1 CTaHJapTiB, 3a0e3nedyrodu
Oe3nepediiiHy CyMICHICTH Ta IHTErpamil0o B paMKax IIUPIIOI E€KOCHCTEMH
PO3yMHOTO OY/IHHKY.

CucremMu po3yMHOTo OyJMHKY MalOTh TI€BHI XapaKTEPUCTUKH (aTprOyTH),
Kl BIUIMBAIOTH Ha 1XHIO 3araibHy (yHKIIOHAIBHICTE 1 3pYYHICTB
BUKOPUCTaHHS. PO3yMiHHS IMX XapaKTEPUCTUK € BAKJIMBHM JUIS OIIHKH Ta
BHOOPY BIJIIOBIJHUX CUCTEM PO3YMHOTO OyAHHKY.

[lo-mepme, cucreMH po3yMHOro OyAMHKY IOKJIagalOThCd — Ha
MiIKTIOUeHHS, mo0 3a0e3rmeynTr 3B'I30K i OOMiH JaHUMH MK MPUCTPOSMHU.
JpotoBi Ta Ge3aporosi 3'enHanHs, Taki sk Wi-Fi, Bluetooth, Zigbee abo Z-
Wave, BUKOPHUCTOBYIOTHCS JUISI CTBOPEHHS MEpEXi B3a€MOIIOB'I3aHUX

MPUCTPOIB y CEPeIOBUII PO3YMHOTO OY/IHHKY.
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[o-npyre, cucteMu po3yMHOTO JOMY HanarTh iHTepdelicu KepyBaHHS,
SKi JTO3BOJIIIOTH KOPHCTYBa4aM B3aEMOJISITH 31 CBOIMH TMPHCTPOSMH Ta
kepyBaru Humu. Li inTepdeiicn MOXyTh BKIIOUATH JONATKH il cMapT(OHIB,
BeO-maHesi, aCUCTEHTH 3 TOJOCOBUM YIIPaBIiHHAM a0o0 cCrHeliajbHi NaHenmi
ynpaBaiHHA.

[o-Tpete, cucTeMu po3yMHOTO JOMY 30MpArOTh JIaHi 3 Pi3HUX NATYHKIB,
NpUCTpoiB 1 B3aemoxii KopucTyBadiB. [loTiM mi maHi aHaNi3ylOThCS, MO0
3pOOUTH BHCHOBKH, BUSBUTH 3aKOHOMIPHOCTI T4 YMOXIIMBUTH IHTEIIEKTYaIbHE
NPUIHATTS piIlieHb )11 (0)i (6) aBTOMAaTH30BaHUX i, orruMi3arnii
€HEeProCIoKUBaHHS a00 MEPCOHANII30BAaHOTO TOCBIY.

Kpim Toro, cucremu po3yMHOro OyIMHKY IOBHHHI BKJIIOYAaTH B ceOe
Ha/IAHI 3ax0qu Oe3MmeKku Ui 3aXUCTy JaHUX KOPUCTYBadiB 1 3a0e3reucHHs
koHQineHnitHocTi MemkaHuiB. IlInudpyBanns, Oe3meuna aBTeHTH]IKamis Ta
peryssipHe OHOBIIEHHS IPOTPAMHOTO 3a0e3MeUeHHs] HeOOX I HI ISl 3aXKUCTY Bij
HOTEHIIMHUX Bpa3IUBOCTE 1 HECAaHKLIOHOBAHOI'O JOCTYITY.

Takox, cCTeMH pO3yMHOTO OyTMHKY MOBHHHI OyTH MacmTabOBaHUMH Ta
aJlanToBaHUMHU 70 MaiOyTHIX JOmoBHeHb a0o0 Moaudikamiid. 3maTHICTH
IHTETpyBaTH HOBI IPHUCTPOI, TEXHOJOrII ab0 MPOTOKOIM Ma€ BHpIIIAIbHE
3HAYEHHsI Ui 3a0e3MeYEeHHsS] JIOBrOCTPOKOBOI KHUTTE3IATHOCTI Ta THYYKOCTI
cnmcremMmn.

TakuM 4MHOM, CHCTEMH PO3YMHOTO JOMY IOBHHHI HaJIaBaTH MPIOPHTET
3py4YHOCTI BUKOpPHCTaHHsI i 3a0e3mnedyBaru Oe3mnepebiiiHy podoTy KopHcTyBaua.
IaTyiTHBHO  3po3yMimi  iHTepdeiicH, UyiHI eJeMEHTH KepyBaHHSA Ta
IepCOHANI30BaHI HalalTyBaHHA CIpPUSAIOTh HNO3UTHBHOMY KOPUCTYBAlbKOMY
JIOCBIJY 1 TTOJITIIYIOTH IIMPOKE BIPOBAKEHHS.

Knacudikyroun cucremu po3ymMHOro OyAMHKY Ha OCHOBI  IX
(DyHKIIIOHAIBHUX MOJKJIMBOCTEH, pIiBHS aBTOMaru3amii Ta MOXKIMBOCTEH
IHTerpallii, a TakoX pO3yMilOYM arpuOyTH, MOB'SI3aHI 3 IIMMH CHUCTEMaMH,

KOPHCTYBadi MOXYTh TNpUAMaTH OOIPYHTOBaHiI pIlIEHHS IpH BUOOpPI Ta
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HAJIAIITYBaHHI TEXHOJIOT1H PO3yMHOTO OyJMHKY, SIKi HallKpalle BiJIOBIIal0Th X

KOHKPETHHUM ITOTpedaM Ta yrmogo0aHHsIM.
1.4. 3aBnanus, GyHKUii, Hiji Ta BUMOrH 10 cUCTEeMH PO3YMHOI0 OYIUHKY

Cucrema po3ymMHOro OyIWHKY NpW3HA4YeHa JUIi BUKOHAHHS PI3HHX
3aBlaHb, CHPAMOBAaHUX Ha MiIBUIIEHHS KOM(QOpPTY, 3pY4HOCTi, Oe3leKu Ta
eHeproe()eKTUBHOCTI JKUTIOBOTO cepenopuina. Lli 3aBmaHHS MOXXHA PO3ILTATH
Ha KIJIbKa KITFOYOBUX HAIPSIMKIB:

1) ExomnoriyHi KOHTPOIb, KUl JI03BOJISE KOPUCTYyBauaM KOHTPOIIOBATH
Ta BIACTEXKyBaTH (PaKTOPH HABKOIHUIIHBOTO CEPElOBHIIA y CBOiX ocensx. Lle
BKJIFOYAE B ce0e Taki 3aBIaHHs, SIK PETYJIIOBAHHS TEMIICPaTypHUX MapameTpiB,
YIpaBIIiHHS PIBHEM OCBITJCHHS, KEPYBaHHS BIKOHHUMHU XKalt03i a0 MITOpaMu,
a TaKOX PETYJIOBAHHS CHCTEM BEHTHIIALIIN.

2) EnepreTnuHmuii MEHEDKMEHT nepeadadae ONTUMI3yBaIliI0 CTIOKUBAHHS
eHeprii, HaJaloud 1HCTPYMEHTH Ta MOXJIMBOCTI aBTOMAaTH3alii. 3aBIaHHS B
paMKax €HEproOMEHEKMEHTY MOXYTh BKJIIOYATH MOHITOPHUHI BHUKOPHCTaHHS
€Heprii, BIPOBAJKEHHS eHeproeeKTUBHIX MPAKTUK, YIPABIIHHS PO3YMHUMH
NpWIaJaMy Ta IHTETPaLiio 3 BiIHOBIIOBAaHUMH JUKEpEIaMH €HEpTii.

3) besmeka Ta crnocrtepexeHHs. 3aBiaHHs B i cdepl BKIOYAIOTH
MOHITOPHHT KaMep CIOCTEPEKCHHS, KOHTPOJb JOCTYIy O HEPYXOMOCTI 3a
JIOTIOMOTOK0 PO3YMHHUX 3aMKIB, BHUSIBJICHHS T4 OIOBIIICHHS MEIIKAHIIB PO
MOTEHIIIMHI 3arpo3u, a TaKoK IHTErpalilo 3 CHCTEeMaMH CHrHaji3amii abo
eKCTPEHHUMH CITyKOaMu.

4) CucreMu po3yMHOTO OMY JalOTh 3MOT'Y KOPHCTyBauaM KOHTPOJIIOBATH
Ta KepyBaTH PI3HUMH PO3BKAIBHUMH Ta MeIia-TIPUCTPOSIMU. 3aBAAHHS B LIl
chepi BKIIOYAIOTH  YNPaBIiHHSA  CMapT-TENEBI30paMH, ayliOCHCTEMaMH,
MIPUCTPOSIMA TIOTOKOBOTO MOBJICHHSI, & TAKOX CTBOPEHHS €(eKTy MPUCYTHOCTI

3a JIOMOMOTOI0 CHHXPOHI30BaHOTO OCBITJICHHS Ta ay/Ii0Bi3yallbHUX e(DeKTiB.
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Sk Bke 3a3HaYaNIOCh paHille, NesiKi CUCTEMU PO3YMHOTO JOMY HaJaroTh
(yHKIil, MOB's3aHI 3 MOHITOPMHIOM 3[0pOB'St Ta HaJaHHSM JIOTIOMOTH.
3aBIaHHSA MOXKYTh BKIIOYaTH BiICTEKEHHS NMOKA3HHKIB 370pPOB's, HAraJyBaHHS
PO MPUHAOM JIIKIB, IHTETpalilo 3 HATUILHUMH TPUCTPOSIMH JIJISI MOHITOPHHTY
CTaHy 3/I0pOB's, a TAKOXK MIATPUMKY TEIEMEANIINHN a00 BiAJaNCHUX METUIHIX
Nnochyr.

Bynp-sika cucremMa po3yMHOTO OyAWHKY TaKOXK BHKOHYE KUIbKa (YHKITIH
JUIS TIOJICTIICHHS BUKOHAHHS 3aBlaHb. L1 QpyHKIIT BKIIIOUAIOTH B cede:

1) KepyBanus Tta aBrOoMaTH3amis mpucTpoiB. Cucrema 103BOJISIE
KOPHCTYBauaM KOHTPOJIIOBATH Ta aBTOMATH3yBaTH Pi3HI MPHUCTPOI B OyIAHMHKY,
3a0e3Meuyour BiaieHy poOOTy Ta CTBOPEHHS iHJAMBIIyaJIbHUX CIICHApPIiB
aBToMaTM3auil.

2) CucreMu po3yMHOTO JIOMy 30MpaloOTh JIaHi 3 AaTYMKiB, IPUCTPOIB Ta
B3aeMOfIii KOpHCTyBadiB. BOHN aHaNi3yloTh Wi JaHi, 100 OTpUMAaTH YSBICHHS,
BUSIBUTH 3aKOHOMIPHOCTI Ta TIPUHHATH OOIPYHTOBaHI pIlIEHHS JUIs
aBTOMATH3AIlii, OITUMI3aIlii EHEPTrOCIIOKUBAHHS a00 IMepcoHai3aIii.

OCHOBHMMH WIJSIMA CUCTEMH PO3YMHOTO OYIUHKY € IMOKPAIIEHHS SKOCTI
JKUTTS, TIJIBUINEHHS eHeproeeKTUBHOCTI, Oe3MeKkn Ta 3pYYHOCTI JUIs
MeIIKaHIiB. {1 JoCArHeHHS KX MiJiei HeOOX1IHO BUKOHATH IIEBHI BUMOTH:

CucremMa poO3yMHOTO OYIWHKY IOBHHHA OyTH CYMICHOIO 3 INMHPOKHM
CHEKTPOM  TPHUCTPOIB, TPOTOKONIB 1 eKochcTeM, MI00 3a0e3meduTd
OesmepemkonHy iHTErpamiro i cymicHictb. KpiM TOro, cucrema IOBHHHA
3abe3nedyBary HaAilHy poOOTY Ta HaAiHHI 3aX0¥ OE3MEKH IS 3aXHUCTy AAHUX
KOPHCTYBauiB, 3amo0iraHHs HECAHKI[IOHOBAHOMY JOCTYITy Ta 3a0e3IeyYeHHs
KOH(1IEHIITHOCTI MEIIKAHIIiB.

KopucTtyBaui cBO€l0 4Yeproro MOBHHHI MaTH JOCTYI JO IHTYiTUBHO
3pO3yMLIIOTO iHTEepdeic, SKuii 3a0e3MeUnTh TO3UTUBHAN 1 3pYIHHNA JTOCBI JJIs

YIPaBIiHHS Ta HAJAIITYBAaHHS CUCTEMHU.
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3 ocCTaHHIX TpEH[IIB, CHUCTeMa pO3yMHOro OyAMHKY Bce Oijiblie
Opi€HTOBaHI Ha eHEeproe(eKTUBHI TPAKTHKH, a TaKoX IHTErpariro
BiTHOBJIIOBAHUMH JKEpPEIIaMH €HEpTii sl MiHIMIi3allii BIUIMBY Ha HaBKOJIHIIHE
cepenosuilie.

Takox cucrema MOBMHHA OyTH MAacIITa0OBaHOIO Ta aJaNTOBAHOIO [0
MaiOyTHIX [OMOBHEHb abo Moaudikamid, TO3BOJISIIOYH KOPHUCTyBadaM
PO3IINPIOBATH E€KOCHCTEMY PO3yMHOTO OyMUHKY 3a MoTpeOu. | OaxaHo, 1100
cucTeMa IMPOINOHYBaja €KOHOMIYHO €()eKTHUBHI pIllIeHHs, sKi 30aJaHCOBYIOTh
MMOYATKOBI 1HBECTHIlii, BUTPATH Ha OOCIYTOBYBaHHS Ta JIOBTOCTPOKOBY
EKOHOMIIO eHepril IJIsl KOPUCTYBauiB.

TakuM 4YHHOM, cHCTeMa pPO3YMHOro OyIMHKY BHKOHYE 3aBJIaHHS,
NOB'I3aHI 3  KOHTPOJEM HABKOJHMIIHBOTO  CEPENOBHINA,  YIPABIIHHAM
€HEPTOCIIOKUBAHHM, OE3MEKOI0 1 CIOCTEPE)KEHHSIM, YIIPABITIHHSAM PO3BaraMu i
Mefia, a Tako)k MOHITOPHHTOM 37I0pPOB'Sl 1 HaJJaHHAM MEIMYHOI JonoMory. Bona
(yHKIIIOHY€ 3aBISIKM KOHTPOJIIO Ta aBTOMATU3allil IPUCTPOiB, 300py Ta aHATI3y
JAHWX, KOMYHIKallii Ta iHTepomnepadesbHOCTI, a TaKOX KOPHUCTYBAalbKOMY
iHTepgeiicy Ta B3aemomii. Llimi cuctemMu po3yMHOro OYIWHKY BKIIIOYArOTh
TOJIIIIIICHHS. SIKOCT1 JKWUTTS, IIIBHUINCHHS CHEPrOCPEKTUBHOCTI, ITiIBUIIICHHS
Oe3rmeku 1 cOpusiHHA 3py4HOCTi. JIJiss MOCATHEHHS IMX LIl HeoOXiaHO
3aJIOBOJIBHHUTH TaKi BUMOTH, K CyMICHICTb Ta iHTETpallis, HaIiHHICTh 1 Oe3IeKa,
3pY4YHICTh BUKOPHUCTAHHS 1 B3a€MOJis 3 KOPHCTyBadeM, eHeproe(h)eKTUBHICTS,

MacmTa0OBaHICTh i THYUKICTbh, @ TAKOK €KOHOMIUHa €(DEeKTUBHICTb.
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PO311J 2
PO3POBKA TEXHOJIOI'TI PO3YMHOI'O BYJIMHKY HA OCHOBI
ARDUINO

2.1. AHaJIi3 roToBHX pillleHb

Y wmiii ramy3i Oyno mNpoBeNeHO 3HauHY KUIBKICTh JOCITIJDKEHb Ta
po3pobok. Y 1975 porti 6yno po3pobaero mpomuciosuii ctangapt X 10 (Kim et
al., 2012; Lin, Cheng, & Yuan, 2006; Walko, 2006). Lle Haiicrapimuii ctanaapr,
BUSBIICHUH B aBTOpchKoMy omsimi (Withanage, Ashok, Yuen, & Otto, 2014).

Haii0inpm MmIMPOKO BHKOPUCTOBYBAHOIO TEXHOJOTIED B CHCTEMAax
JIOMAIIHBO1 aBTOMaru3aiii € ZWave [25]. Halikpariorw ocoOIHBICTIO IPUCTPOIB
Z-Wave € ixHsS IepexpecHa CyMICHICTh MK CHCTEMaMH Pi3HHUX OpeHIIB. a
TaKoX Oe3MeKa, KOJHM KOKEeH MPHUCTPil Mae YHIKabHUH 11eHTH(IKaTOp Mepexi,
a KO’KHa Mepexa Mae yHikanbpHy imentudikaniro [13]. Hanpuxmaa, INSTEON
pO3po0NeHo Uil iHTEerpalii CHCTeMHM JIiHIH enekTporepenady 3 0e3ApOTOBOO
cucremoro. Bin OyB po3poOnennii Ha 3aMiHy crangapty X10.

OnHiero 3 HOBUX TexHoJoriid mig aBroMatusanii € EnOcean, roiosHoO
METOI0 SKOI € HYyJIbOBE CIOXKHBAaHHA eHeprii. HemomaBHO Takox Oymna
po3po0iieHa MOOiTbHA CHCTEMa JOMAIHbOI aBTOMAaTH3allii 3 BHKOPUCTAHHIM
ratn Ha ©Oasi Java, ska ¢i3n4HO 3'€qHYE BCi NPHCTPOI 3 ICHTPAJIHLHUM
KOMI'IOTEpOM, Ha SKOMY IMpaioe BeO-cepBep, 110 3abe3redye BifmaneHuit
noctyn 1o cucteM [17]. OpHak, 1i CUCTEMH BUMaraiu Jye IiITbHOT JPOTOBOT

MepexKi, sfika BKIIFOYa€ B cebe JOpOTry YCTaHOBKY 1 KOMIT'FOTEp BUCOKOTO KJIacy.
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[Morim Oyna BuHalineHa TexHojoris Bluetooth, siky DOCHUTH MIBHIKO
IHTETpyBalM B CHCTEMH JIOMaliHboi aBroMarmzamii [19]. Ame s 1i
BUKOPUCTAHHS MOTPIOHO BCTAHOBIIOABTH OKpeMHH MoAynab Bluetooth s
KO’KHOTO JIOMAIITHBOTO MpUCTporo. ToMy BapTicTh 3HaUHO 3poctae. OnHak, 1eit
METO]I 3MEHIIIY€E CKIaIHICTh (hi3WIHOI TPOBOAKH.

[Ile omHa TEXHOJOTIS AMCTAHILIHHOTO KepyBaHHS Ha OCHOBI TeledoHy
Oyia BHpoBa/DKeHa JUIs aBTOMarm3aiii gomy Ta odicy [19]. Ll cuctema He
notpeOye [uTepHery. Jlo cucTeMH MOXHA JOA3BOHUTHCS 3a ONMOMOTOI0 Oynb-
aKkoro TenedoHy, SKHH MiATPUMYE NBOTOHAJBHY 0araro4acToTHY Mepenady
(DTMF). OCHOBHMM HEIOJIKOM L€l CHCTEMH € Te€, IO KOPUCTYBa4 HE Mae
rpagiynoro iHrepdeiicy. 3amam'siToByBaHHS CIHELIaIbHOIO KOXy AOCTYILY IO
npucTpoiB € xgemo HymHUM. OfHaK [ TEXHOJOTiS He Halyna BeJMKOL
MonynApHOCTI.

Takox Oyma 3amporOHOBaHA IHIIA TEXHOJOTIS, sKa Iepeadavyae
KepyBaHHSA IpHiIaJaMd 3a JONOMOIOI0 KEeCTiB pyK. BoHa BHKOpHCTOBYye
00poOKy 300pakeHb JUI 3YMTYBaHHS KOMaH[ KopucTyBada [20]. Aje cucrtema
MOJKE [IPOYUTATH KECT HETOYHO, 1[0 MOXKE IPU3BECTH O HEOUIKyBaHOT Aii.

bazin Xamen 3anpornioHyBaB poOOTy, METOIO SIKOi OyJIO CLIPOSKTYyBaTH Ta
peanizyBaTH CHCTEMY YIPaBIiHHS Ta MOHITOPUHTY JOMAIIHIX MPHUCTPOIB 3a
noromoroto LabVIEW [27]. Ane LabView € ayke J0poruM i KOIITy€e OJIM3bKO
$320 - $5700 mist pisHUX TUCTPUOYTHBIB.

Himani /xaBanirt Ta iH. 3aIpONOHYBAII CUCTEMY JUIsI JOTIOMOTH JIFOSIM 3
O0OMEKEHIMH MOXKITUBOCTSAMHE Ta JEOAAM MOXWIOro Biky [7]. KopuctyBau moxe
B3aeMoisATH 3 Teredorom Android i HaxcuaTy kepyrounidi curaain Ha Arduino
ADK, skwif, y CBOIO dYepry, KepyBaruMe IHIIUMH BOYIOBaHHUMH
npucTpoaMu/gaT4nkKamu.

VY 2015 poui Oyno 3ampoItOHYBaiO CIOCIO TOCATHEHHS KOHTPOJIO Hal
npuiagamMu 3a jgonomororo iHtepHety Bia Intel Galileo, sikuii BUKOpHCTOBYE

IHTeTpallilo XMapHUX Mepex Ta 6e3aporoBoro 383Ky [21]. Ane Ha BiaMiHY Bix
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Intel Galileo, Raspberry Pi — 11e MOBHOIIIHHUIT KOMIT'IOTED, SIKUH KOILITY€E BIBIYi
nemeBine 3a roaty Galileo, mo nmae Oibie MOXIMBOCTEH Ui pPO3IIUPEHHS
cnmcrtemMn.

Hackineks  HaM  BIZOMO, HaWHOBIIIA CHCTEMa  aBTOMAarTH3allil
NPOIIOHYETBCS YT YIPABIiHHSA AOMAIIHIMH TPWIagaMH 3 BHKOPHCTaHHSIM
nonatky Juii Android 1 xmapHoro cepicy Microsoft Azure. Ane
oOciayroByBaHHS XMapu Azure € OUTBIN CKJIATHUM 3aBIaHHSIM 3 TEXHIYHOI

TOYKH 30py.
2.2. Bubip KOMILUIEKTYIOUHX AJ51 IPOEKTY

3amponoHoBaHa CUCTeMa J03BOJISE JUCTAHIIHHO KepyBaTH JOMAIIHbOK
TEXHIKOI0 3a jgornomoroio Raspberry Pi. Raspberry Pi oTpumye xomanmu Bia
KOpHCTYyBaua uepe3 BeO-iHTepdeiic i BHKOHY€e KOMaHy KOMaHIHOTO iHTepdeiicy
JUIs TeHepauii kepyrodoro curHany st Arduino. Ilotim perneitHi nepemukadi
KepyroTbesi Arduino BiAMOBiAHO N0 Kepyrouoro curHanmy. Cucrema morpelye
HACTYITHUX KOMIIOHEHTIB:

1) Touka poctynmy (Oe3gpoToBe TiAKIIOYEHHS 1O [HTepHeTy abo
KHIICHBKOBUI poyTep) Al 3a0e3MeueH s i IKITIoueHHs 10 [HTepHeTy Ha
Raspberry Pi.

2) Raspberry Pi, skuii nparttoe sik BeO-cepBep, SQL-cepBep, a Takox OOk
ynpasninas. — Dataplicity qis Bignanenoro goctymy no Raspberry Pi 3
Oynp-sikoi TOukM CBITY uepe3 iHTepHeT 6e3 DynDNS, VPN, cratinuHoro
IP abo nepeanpecanii moptis ("Dataplicity: Binnanene kepyBaHHs BalluM
Raspberry Pi").

3) Beb-rpadiunmii intepdeiic kxopuctyBada (GUI) mms  kepyBaHHS
cucremoto ("Beb-inTepdeiic").

4) Arduino ans KepyBaHHS pelie BIAMOBIIHO A0 KEPYIOUOro CHTHAIY,

HaziciaaHoro Pi.
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i — 1 i1 HEBEIUKHUX ONHOIUIATHUX KOMII iB
Raspbe Pi e cepil eBe OTHOILIA OMIT'IOTEPIB,

po3pobieHnx y Bemukoopuranii kommaniero Raspberry Pi Foundation [16].

Puc. 2.1. Raspberry Pi moznens B
Mxepemno: [22].

Le nmyke ManeHBKHHA 3a pO3MIpOM, e TOTY)KHHH 1 HEJOPOTrHi
komn'torep. Bin 100pe mprucTocoBaHMii 11 pOOOTOTEXHIKH Ta Pi3HUX MPOEKTIB
BOymoBanux cucteMm. lle 0azoBuii koMmm'torep Ha 0a3i Linux i 3 omepariifHOO
cucremoro Raspbian BiH migrpumye taki TexHonorii, sk Apache, MySql, PHP ta
iammi. Hacmpasni, Hamra po3poOiieHa cuctemMa moTpeOye po3MilieHHS Ha BeO-
cepBepi B EKOHOMIYHO e(DEeKTUBHHMIA CIIOCIO, a TAKOXK KOMI'FOTEp MOTPiOeH s
MOHITOPHHTY Ta ynpasminHs Arduino. Raspberry Pi 6yB oOpanuii ToMy, 110 BiH
MOXE CIYXHTU BCIM IIMM HijsiM. KpiM TOT0, JKOJCH 1HINHIA TPUCTPiil HE MOXKe
3a0e3MeunTy Taky K OesleKy, HaAilHICTh Ta OOUMCIIOBAJIBbHY HOTYXXHICTH y
Takuil EKOHOMIYHHH c110Ci0.

VY 3anpononoBaHiit cucremi Raspberry Pi B ocHOBHOMY BHCTynae B pouti
BeO-cepBepa. s HamaHHS BeO-cepBiciB BcraHoBIeHO MySQL, Apache ta PHP.
BeO-caiiT, skuii MICTUTh KOPUCTYBallbKUK 1HTEepdelc Juisi KepyBaHHs

npuitagamu, pominieno Ha Raspberry Pi. Bin Takox minkmtouennit 10 Arduino
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3a JIOTIOMOTO0 TMOCIIOBHOTO 3B'SI3KYy, TaK MO OyIb-KUH KEpYHOUHMH CUTHAI

Moke OyTHu Hagicnanuii 1o Arduino yepes MmociiToBHHUI HOPT.
2.3. ApxiTeKkTypa Ta aJITOPUTMH POGOTH CHCTEMHU

Sk Bxe Oyno 3rajlaHo paHimie, B IIbOMY IMPOEKTI BHKOPUCTOBYETHCS
Dataplicity must Bigmanenoro noctymy no Raspberry Pi. Meroro Dataplicity €
CHPOIIEHHS NPOLECy MiAKIIOUSHHS BallluX MPUCTPoiB depe3 InTepHer [12].

Konnenuist Dataplicity nonsirae B ToMy, 100 CIPOCTHTH TMPOLIEC HAJIAHHS
nmoctymy o Pi gepes Iateprer. Panime Ham moBomwmiiocss Maru crpasy 3 IP-
aJipecaMu 1 Tiepeajpecaliclo MOPTiB MapuipyTtuszaropa abo cratuuHow [P-
aapecoro, K0 MU XOTiTH miaktrounTn Raspberry Pi go Iateprery. [{lum Oyio
Ba)KKO KEpPyBaTH, OCKUJIBKH MPOIIEC BapilOBABCS B 3aJICKHOCTI B IpoBaiinepa i
HallalTyBaHb MapuipyTtu3aropa. Ane dataplicity — ne, mo cyrti, VPN s
Raspberry Pi. Bona He TUTBKH [10O3BOJISIE BaM BIANAICHO ITiTKIIOYATUCS [0
Baioro Pi, ane MU TakoX MOXKeMO IIPOTATHYTH BeO-CepBep uepe3 CHUCTEMY, 1110
JIO3BOJISIE BaM 3aITyCTUTH MiHi-CalT.

HaiironosHiie, mo 0€3KOIMTOBHUN aKayHT MOXXE BUKOHYBATH Maike BCIO
poOoTy, BKJIFOUAIOUH MiATPUMKY 0a3 manmx SQL. Bin Oe3neunwii, HamiitHMiA 1
pexoMeH0BaHmii cribHOTOIO Raspberry Pi.

[Ile onmielo Horo mepeBarold € Te, MO0 SIKIIO 3 SKUXOCh HPUYHH
BUMHKA€EThCS JkuBJIEeHHS 1 Raspberry Pi BuMHKaeThcs, BiH aBTOMaTHYHO
migkimodae Raspberry Pi i1 iHilifo€e MOTOYHMI CTaH TIPWITAJIB, KOJIU JKUBICHHS
NMOBEPTAETHLCA.

VY mporeci po3poOKu Takok Oyno CTBOpeHO BeO-iHTepdelic, mokazaHui
Ha pHUCYHKY 2.2, gKWH jgomomarae crinkyBarucs 3 Raspberry Pi. Ile
KOPHCTYBaIlbKUi iHTep(eiic, e KOpHUCTyBau MoKe OAUUTH 1 KOHTPOIIOBATH CBOT

TIpHJIa I, TIEPEBIPSIFOYN IOTOYHUH CTaH MPUIIAIiB.
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Puc. 2.2. Bursan Be6-caity
Jxepeno: po3pobieHo aBTopoMm 3a [3].
Juns migxnrouenHs Pi o IaTepHery noTpiona Touka poctymy (Wi-Fi abo
0e3npoToBuil CTUIBHUKOBUI poytep). Pi He mnorpedye IMMPOKOCMYTOBOTO
MJKIIOUEHHSI, alle MIATpUMYE TMepeaapecalliro mopriB. Tomy onTuMambHIM

pileHHssM OyJae BHKOPUCTaHHS KulieHbkoBoro Wi-Fi poyrepy, Hampukiiaza

Huawei E5330.
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Puc. 2.3. KumenbkoBuii Wi-Fi poyrep Huawei E5330
Moxepemno: [31].

Huawei E5330 — ne moOinbHa Touka goctymy Wi-Fi crannapry 4G, sika
JIO3BOIISIE MMiKITFOYATH 10 iHTepHeTy 10 10 mpuctpoiB onHoyacHo. Ock Jesiki 3
HOTO KITFOUOBHX XapaKTEPHCTHK Ha OCHOBI PE3YJBTATIB MOIIYKY:

1) po3mipu: mupuna 92,8 MM, Bucora 60 MM, numbuna 13,8 mwm;

2) Bara: ommu3bko 120 T (BKITFOYar0uu 0aTapero);

3) mikoBa IMIBMIKICTH 3aBaHTaXeHH: 21,6 MOiT/C

4) mikoBa MIBUJAKICTH 3aBaHTaXCHHS: 5,76 MOiT/c;

5) emHicTh akymyisitopa: 3,7 B, 1500 MAT;

6) MakcUMalIbHUI Yac poOOTH: 6 TOJMH;

7) MakcuManpHUHA 9ac poboTH B pexumi odikyBaHHS: 300 rogwH mpHu

BUMKHeHOMY Wi-Fi;

8) cBITIOMIOTHIH qUCTIICH/

[Iponycka 3narHicTh He Oyae AOpOror, ocKiabku cepBep Raspberry Pi
CIIOXKHBAE JIy’Ke MaJuid 00CAT JaHUX JJIs MATPUMKH POOOTH cepBepa B PexXUMI

onnaifH. Kpim Toro, Hemae HEOOXiHOCTI BUKOPHUCTOBYBATH IHTEPHET, SKIIO
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KOPHCTYBau 3HAXOOUTHCSA BaoMma. KopucTyBaul MiAKIIOUAIOTHCS JO TOYKH
JIOCTYTY 1 KePYIOTh MPUIIAIaMK, HE MAFOYH KOJHUX JaHUX B 30HI Wi-Fi.

Arduino Uno

Arduino Uno — ne mnara Ha 0a3i MikpokoHTposiepa ATmega328 AVR.
Bona mae 20 nudpoBux BXOIIB/BUXOIIB (3 SKHX 6 MO)KHA BUKOPHUCTOBYBATH SIK
IIM-Buxomu, a 6 — sk anajoroBi Bxoaw). [Iporpamm MOXyTh OyTH
3aBaHTaXeHI B Hel 3a JIOIOMOTOK TPOCTOI Y BHKOPHCTaHHI KOMI'FOTEPHOI
nporpamMu  Arduino. Arduino Mae po3ranyxeHy CHUIBHOTY MiJTPUMKH, IO
poOuTH HOTO IyXe MPOCTHM CIIOCOOOM pO3MOodYaTH poOOTy 3 BOYIOBAHOMO

€JIeKTPOHIKOIO.

Puc. 2.4. Arduino Uno
Hoxepemno: [4].
Junst xepyBaHHS HaOOpoM TpIIadiB (HANpHKIAA, MPHIaJaMH B KOXKHIHN
KiMHaTi KBapTHPH) BUKOPUCTOBYEThCsi Arduino. J{ns kepyBaHHS JeKibKoMa

HabopaMu TpuiIaniB (IeKiTbKoMa KiMHAaTaMH) MOTPiOHO aekinbka Arduino. Bei
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Arduino 3'eqnani 3 Raspberry-pi i reHEepyrOTh KEpy0di IMITyJIbCH BIAMIOBITHO 10

CclieHapiro 000JOHKH, 1II0 BUKOHYETHCS Ha cepBepi Raspberry-pi.
2.4. IlporpamHua peaJtizailis cucTeMu KepyBaHHSA

Bech mporec MokHa ONMcaTH HACTYITHUMH TPhOMa KPOKaMH.
1) OrpumaHHS KOMaHAHX BiJl KOpPUCTyBaya.
2) Twmimiamizaris 00OTOHKY IS HAACWIAHHS curHaITy Ha Arduino.
3) Tpurep peneiiHoro nepemukada Ha Arduino.
4) MexaHIi3M Iepe3amnycKy.

OTpuMaHHS KOMaH/J Bil KopucTyBaya

st BimganeHoro abo JIOKaIbHOTO KepyBaHHS MPUIAJaMH KOPUCTYBaYEeBi
noTpiObHO mepelitu 3a cnenianbHor0 URL-anpecoro (YHIKAIBHOIO JUIs KOKHOTO
Pi, orpumanoro Bixg Dataplicity) 1 crmoyarky miaTBEepIUTH aBTCHTUYHICTb
kopuctyBada. [1oTiM KOpuCTyBad MOXe TIePETJIsIHYTH CTaH BCIX MPHJIAIiB y BeO-
iHTepeiici, mokazaHoMmy Ha puc. 2.2.

KopucTyBau Moke KepyBaTd BCiMa JOMAIIHIMH NPWIAJAMH 3 I[BOTO
rpacgiunoro inTepdeiicy. Skuo kopucrysad HaTuckae kHonky ON/OFF, curnan
Haacunaetbes Ha Pi. Ctamm mpwianiB 30epiraroThes B 0a3i ganmx SQL Ha
cepsepi Pi. 1Is1 6a3a maHux CMHXpPOHI3y€eThCs 3 BeO-caliToM. KopuctyBau Takox
MO)KE BHKOPHUCTOBYBATH TOJIOCOBI KOMaHIM (HANMpHKIad, KiMHata Ne 1, cBiTIO

Ne 2 BuMKkHYTH) O€3 HATHCKAHHS KHOTIOK.
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Puc. 2.5. brok-cxema
Jxepeno: po3pobneHo aBTopom 3a [1; 2; 3].
Juns ctBopeHHst BeO-iHTepdeiicy Mu MokeMo BukopuctoByBatu Flask,

nerkuii BeO-PppeiiMBopk aist Python.

Puc. 2.6. CtBopenns Be6-inTepdeiicy Flask
Jxepeno: po3pobneHo aBropom 3a [23].

Beb-inTepdeiic MaTuMe KHOMKH Ul KOKHOTO TPHIIANy, IO JO3BOJIUTH
KOPHCTYBaueBi YBIMKHYTH a00 BHUMKHYTH #Horo. Y 1bOMYy KOOI MU
BukopuctoByemo Flask mist crBopeHHs BeO-iHTepdeiicy [uis KepyBaHHS
JIOMAIHIMUA TipucTposiMu. MapiipyT / route pengeputs mabnoH index.html,
SKAN BimoOpaXkae CTaH MPHUCTPOIB 1 HAjgae KHONKH JUISi KEePyBaHHS.
Mapupyt /control 06po6isie POST-3anuTH BiJi KHOIIOK 1 BiJIIOBITHO OHOBIIFOE
ctaH npuctpois (Jonatok A).

Oyukmis  send_signal wHamcwmae curHanm g0 Arduino Ha OCHOBI
BKa3aHOTO IPHUCTPOIO Ta Jii. BoHa BUKOpUCTOByE 0i0MI0TEKY MOCHIIOBHOTO
3'€JHaHHS JJIs1 BCTAHOBJICHHS TOCIIIOBHOTO 3'eqHanHHs 3 Arduino i Hajacmiae
KOMaHJIM Y BUIJIsTI OAUTIB.

BukoHnaHHsi 000710HKH /151 HAACHJIAHHA CUTHATY Ha Arduino

[Ticns oTpuMaHHs CUTHAJY BiJl KOPUCTyBada B Pi BUKOHY€ThCS KOMaH/IHA

obononka python. Lls xomanma o0onoHKM Hajacwiae curHain 1o Arduino.
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Arduino 3'eqnanunii 3 Pi 32 10MOMOTOI0 TOCHIIOBHOTO 3B'SI3KY. 33 TOIIOMOTOIO
BOTO TIOCHIJOBHOTO 3B'S3KYy Pi Moxke BiampaBuTu Oynb-sKy KOMaHIy Ha

Arduino.

Puc. 2.7. Binnpasiienns komann yepe3 Pyresial
Jxepeno: po3pobieHo aBTopom 3a [23].
Mu TakoX MOXEMO BHUKOPUCTOBYBaru OiOiiorexy pyserial st
HaJICUIIaHHS KoMaH/ 10 Arduino yepe3 mociiJoBHUiT 3B'sI130K.
CnpauboBye peeiiHuii nepemukad Ha Arduino
Arduino 3amyckae pencHHMIA TepeMHKad BiIMOBIAHO JO KOMaHIH,
orpumManoi Bix Pi. Ham motpiGHO Oyme 34MTyBard KOMaHau 3 MOCHIIOBHOTO

3B'SI3KY 1 3aITyCKaTH BiJIOBIHI pele.

Puc. 2.8. TpurepHuii penelinuii nepemukaq Ha Arduino

JIxepero: po3po0iaeHo aBTOpoM 3a [22; 24].
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Arduino CKHMIAEThCS MICIsA KOXKHOTO IOCHiZoBHOrO 3'emuanus. 11106
3arno0irTu 1iii npoOieMi, BUKOPUCTOBYETHCSI KOHJEHCATOP, SIKUH HE I03BOJISIE
Mepe3ayckaTi CUCTEMY MICIsl KOKHOTO MOCII0OBHOTO 3'€JHAHHSI.

Hagami My MoxeMo 11ie OiIbliie BIOCKOHAJWUTH HOro, AOJAABIIXA Olble
MPHJIAAiB, BKIFOUMBIIN TOJIOCOBI KOMAHIN Ta BIPOBAAMBIIU JOMATKOBI (PyHKIIII,
TaKi sIK KAMEPH CIOCTEPEKEHHsI Ta IMOXKEKHA CUTHATI3AIliS.

MexaHi3M nepe3zanmycky

Bcei npunagu migkimodeHi 1o Arduino. OTxke, SIKIIO Mepe3aBaHTKUTH
Arduino, Bci npuiiaiv aBTOMaTHYHO BUMKHYTHCS. KOJTM BUMKHETHCS KUBIICHHS,
BUMKHeTbcsl 1 Pi. lle o3Hauae, mo cepBep mepeiific B aBTOHOMHHN PEIKUM.
[Ipuctpoi He MOBEPHYThCS [0 TMOMEPEIHBOTO CTAHY IICHs IMepe3anycKy
cepBepa. [lns 3anoOiranus 1iei mpoOleMH BHUKOPHCTOBYETHCS CKPHIT Ha
python. Konu cepBep mepe3aBaHTaXHUThCS, 1€ CKPUNT 3amyCTHTHCS
aBTOMATHYHO 1 BiTHOBUTH TotiepeHiit cran (Jomarok A).

TakuM 4HMHOM, 3aIPOIOHOBAHA CHUCTEMAa € EKOHOMIYHOIO, 3pYYHOIO Ta
MPOCTOI0 Y BUKOpPHCTaHHI. Bcesi cucremMa po3poOiieHa TakUM YWHOM, IO 11
MO)KHa MaclTadyBaTi 3a OakaHHsSM KopucTyBada. KpiM Toro, jirofuHa 3
OOMEXKEHIUMH MOXIHBOCTSIMA MOXE JIETKO KepyBaTH II€I0 CHCTEMOK 32
JIOTIOMOT'OFO TOJIOCOBUX KOMAH]I.

YrockoHaseHHs L€l CUCTEMH MOXKe OyTH JOCATHYTO IUISIXOM iHTETrpaii
3 OUIBLIOK KIJBKICTIO (YHKIIM, Takux sIK JOAaBaHHS KaMepu Oe3IeKw,
PO3YMHOTO JBEPHOTO 3aMKa, CIOBIIICHHS PO MOXEKHY TPUBOTY Ta Oarato

IHIINX pedei.
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PO311J1 3
OCOBJIMBOCTI EKCILIYATAIIII CHCTEMHA PO3YMHOI'O
BYANHKY

3.1. ITinroToBKa mepea MOYATKOM eKCIJIyaTalii cuCTeMH

[lepmwr Hi>XX BUKOPHUCTOBYBAaTH 3alPOIIOHOBAHY CHUCTEMY AMCTAHLIHHOTO
KepyBaHHSI OMAIIHBOI0 TEXHIKOIO 3a Jomnomoroio Raspberry Pi, HeoOximHO
BUKOHATH KiJIbKa MIATOTOBYMX 3axOMiB Juis 3abe3neuceHHs Oe3mnepebiitHol
pobotu Ta edexTuBHOI (yHKIiOHANIBbHOCTI. Llg miaroroBka Bkirouae B cebe
HAJAIITYBaHHS OCHOBHHX KOMIIOHGHTIB Ta BCTAQHOBJICHHS HAJIiHHOTO
MEpPEeKEeBOTO 3'€THAHHS.

[Mo-mepure, HEOOXiMHO TMPHUIOATH HAMIWHE JHKEPENo iHTepHET-3'€THAHHS,
HaNpUKIaz, 0e3IpoToBe IHTEepHET-3'€qHaHHsI a00 KUIIEHbKOBUI poyTep (IUB.
posnin 2.3), mo6 3a0e3neunT HeOOX1THUHA JOCTYH 110 iHTepHeTY /it Raspberry
Pi. Le 3'enHaHHs CYXUTh KUTTEBO BAXIIMBUM 3B'SI3KOM MIX KOPUCTYBa4deM i
CHCTEMOI0, JIO3BOJISIFOYM JTUCTAHIIIHHO KEpyBaTH i KOHTPOJIOBATH JOMAIIHIO
TexHiky. CTabiNnbHICTP 1 MIIHICTh IHTEPHET-3'€qHAHHS  OE3MOCEPEAHBO
BIUIMBAIOTh Ha IIBUJKICTh PearyBaHHs 1 HAiIIHICTb CUCTEMHU.

[lo-npyre, motpiben mpuctpiii Raspberry Pi, sxwii ciyryBatume
LEHTPAJILHUM KOMIIOHEHTOM cucTeMu. Raspberry Pi ¢yHkuionye sik BeO-
cepep, SQL-cepBep i OMOK yIpaBIiHHSA, MOJICTIIYIOYM BUKOHAHHS KOMAHI,

OTPUMaHUX BiJI KOPUCTYBaya, i Iepearoyy CUrHaIM yrpaBiiHHs Ha Arduino.

Matches Quotes References F Ignoredtext A Replacement Comments


https://unicheck.com

File name: Po3pobka_cucremu_«Po3yMHun_ByaouHok»_Ha_6a3i_Arduino... File ID: 1015200114

Jus 3abesmedeHHst BigganeHoro goctymy 10 Raspberry Pi moxna
CKOpHCTAaTUCS TakuM cepBicoMm, sk Dataplicity. Dataplicity mo3Boisie
KOpHCTyBa4aM BCTaHOBIIOBATH BijyajieHi 3'eqnanus 3 Raspberry Pi 3 Oyap-sikoi
TOYKH CBITY, 0€3 HEOOXiHOCTI CKJIaJHUX KoH(]irypauii, Takux sk DynDNS,
VPN, cratnuni IP-agpecu abo nepeHanpaBieHHs MOPTIB.

Kpim Toro, cucrema morpedye po3poOku BeO-rpadiunHoro inrepdeiicy
kopuctyBada (GUI), skuii mH03BOJNSE KOPHCTYBa4aM BiJJIAJICHO KepyBaTdH Ta
koHTpomoBary npwinaau. Llei iHtepdetic, nocrymuuii 3a yHikanpHoro URL-
aZpecoro, TPHUCBOEHOIO KoKHOMY Raspberry Pi, 3a0esmedye iHTYITHBHO
3po3yMilly Ta 3py4Hy IUIaTOpMy JJisi YIPABIIHHS CTAaHOM MpHJIAIiB Ta
BUKOHaHHA KoMmaHJ. [padiunuii iHTepdeiic TMOBHHEH TaKOX BKIIOYATH
MEXaHi3MU aBTeHTU(IKAIIT s 3a0e3MeUeHHs] 0e3MEYHOr0 TOCTYIy Ta 3aXHCTY
CHCTEMH BiJl HECAHKI[IOHOBAHOTO YIPaBJIiHHSI.

VY noennani 3 Raspberry Pi, Arduino BUKOPHUCTOBYETHCS s KEpyBaHHS
peleliHUMH NepeMUKadaMH, [0 BiANOBIAIOTh 3a BMHKAHHA Ta BUMHUKaHHS
eJIEKTPOXKUBIICHHS 1MOOyTOBHMX mpmianiB. Arduino B3aemomie 3 Raspberry Pi
4yepe3 MOCIiOBHUIA 3B'S30K, 110 J03BoisE€ Pi eekTUBHO mepenaBaTu KOMaHIU
Ta iHCTpyKHii Ha Arduino. Peneiini mepeMukadi IiIOTh SK MOCEPEIHUKH MiXK
Arduino Ta npuinagamu, T03BOJSIOMU CHCTEMI KOHTPOIIIOBATH MOTIK KHBICHHS
JI0 KO’)KHOTO TIPHCTPOIO HA OCHOBI KOMaH]| KOPHCTYBayYa.

KpiM TOro, st BUpILICHHS TMOTEHI[IMHUX MpOOIeM, CIPUYMHEHUX
CKUIaHHAM Arduino Tl Yac TMOCTIJOBHOTO 3B'S3KY, BHKOPHCTOBYETHCSI
KOH/IEHCATOP, SIKUH 3a1o0irae HEHaBMICHOMY CKH/IaHHIO. 3aBJISKN BKIIOYCHHIO
KOHJICHCATOpa B JIAHIIOI, CHUCTEeMa TrapaHTye, II0 Arduino 3ajMIIaeThcs
cTablIbHOIO 1 30epirae cBil CTaH HABITh MIiCIS KOXKHOTO IIUKITY ITOCIIiOBHOTO
3B'A3KY.

Hapemri, mayke BaXJIHBO peami3yBaTH MEXaHI3M IEpe3alrycKy s
3a0e3neyeHHs] HaAIMHOCTI CHUCTeMH Ta 30CepEeKEeHHS TMONEepPEeIHbOr0 CTaHy

IOPUCTPOIB Yy pa3i 300iB JKUBICHHS ab0 mepe3aBaHTAXCHHS CcepBepa.
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BukopucroByeThcsi ckpunT Ha MOBI Python, sikuii aBTOMAaTHYHO 3aIyCKa€ThCs
TicIsl mepe3aBaHTaXKECHHsI CepBEpPa, BiTHOBIIOOUH MOMEPE/IHii CTaH MPUCTPOIB.
Ieit MmexaHi3Mm 3axuiae Big nepedoiB y poOOTi Ta 3abe3mneuye Oe3nepediiHmit
KOPHCTYBallbKUI JIOCBiJI, TapaHTyrO4H, L0 MNpHCTpoi 30epiraorh OakaHi
KoH(iryparllii HaBiTh IMicCIs HECTIOAIBAHUX ITePe3aBAaHTAKECHb CHCTEMHU.

3nificCHUBIIM 1F0 HEOOXiMHY MiIrOTOBKY, IMPONOHOBAaHA CHUCTEMa MOIXKE
OyTH e(eKTHBHO pO3rOpHyTa Uil JWUCTAHIIWHOTO KEpyBaHHS JOMAIIHBOO
TEXHIKOI. 3aBIsKH CBOIi  EKOHOMIYHOCTI, 3pY4YHOCTI Ta MPOCTOTI
BUKOPUCTAHHS, CHCTEMa MPOIIOHY€E MOXKJIMBOCTI MaciiTabyBaHHS Ta iHTerpaiii,
IO JI03BOJISIE BKJIFOYATH JIOJATKOBI (YHKIIT, Taki SIK KaMEpU CIOCTEPEKEHHS,
pPO3yMHI JBEpHI 3aMKH Ta CIIOBIIIEHHS TIpO TIIOXKEXKHY TpHuBOry. Taxki
HOBOBBEIICHHSI HAJalOTh KOPUCTyBadaM BCEOIYHHH KOHTPOJIb Haa CBOIMH
CIICKTPHUYHUMHE MPUCTPOSIMH, 3a0€3TEUyIOUH MTiABUIICHY 3PYYHICTh, O€3MeKy Ta
MOXKJIMBOCT] aBTOMAaTH3aIlii.

OxpiM BHIE3raJjaHuX IiJIrOTOBUYMX 3aXOJiB, € IIE KiNbKa acHeKTiB, SIKi
MO)KHA BpaxyBaTH Ui MiJBHIIEHHS (YHKLIIOHATBHOCTI Ta HPOAYKTUBHOCTI
MPOIIOHOBAHOT CHCTEMH IHMCTAHIIMHOTO KepYBaHHS JOMAIIHBOIO TEXHIKOIO 3a
moromororo  Raspberry Pi. Ili acmektw BKIOYArOTH 3axomM  OE3ICKH,
PO3IIUPIOBAHICTH Ta IHTETPALIIIO 3 JTOJATKOBUMHU (PYHKIIISIMH.

OnHuM 3 HaWBaXJIMBIIIMX AaclekTiB € Oe3neka cucteMd. OCKUIBKH
cuctema rnepeadavae BiIajeHUi TOCTYI 1 KepyBaHHS JOMAIIHBOI TEXHIKOIO,
BXJIMBO  BOPOBAJWTH  HamifiHi  3axomm  Oe3mekd, 100  3amoOirTw
HECaHKI[IOHOBAaHOMY JOCTYIy Ta 3a0e3MedYuTH KOH(iAEHIIHHICTh 1 Oe3mexy
KOpuCTyBauiB. 1[pOro Mo)XHa IOCAITH LUISIXOM BIIPOBADKEHHS O€3MEeYHUX
MeXaHi3MiB aBTeHTH(IKaIlil, TAKUX AK IepeBipKa iMEHI KOPHCTyBaJa Ta MapoJs,
abo HaBiTh OULIBII MPOCYHYTHX METOHIB, TaKUX sIK JBo(akTopHa
aBreHTH(ikanis. KpiM Toro, BIpOBa/KEHHS NPOTOKONIB MIM(PYBAaHHS IS
nepeiadi JaHuX MK iHTepdeiicom kopucTyBaua i Raspberry Pi Moxe 3axuctuTu

BiJl TOTEHIIITHOTO TIiJICITyXOBYBaHHS a00 MaHIMyIIOBaHHS JaHUMH.
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106 3a0e3neunTy PO3UIMPIOBAHICTG 1 BIINOBIIAaTH MalOyTHIM moTpedam,
apxiTeKTypa CHCTEMH MOBHMHHA OyTH MOMIYJIBHOIO 1 JIeTKo mMacimraboBaHolo. Lle
o3Hauae, 1o 0a30Bi HpOrpaMHi Ta amapaTHi KOMIIOHEHTH IOBHHHI OyTH
aJIalTUBHUMHU 1 3aTHUMH BKJIIOYATH B ce0e IOAaTKOBI MpUCTpoi abo (yHKIii
6e3 3HaYHUX 3MiH B iCHYIO4i# cucTeMi. Taka THydKiCTh 103BOJISIE KOPHCTYBayaM
JIETKO IHTErpyBaTH HOBI mpucTpoi abo ¢QyHKIIi B cucreMy B Mipy TOroO, SIK
3MIHIOIOTBCSI iXHI BUMOTH.

Kpim TOro, inTerpamisi 3amporOHOBAaHOI CHCTEMH 3 JOJAaTKOBUMH
TEXHOJNOTIIMM Ta (QYHKIISIMH MOXKE BIJKPUTH JIONAaTKOBI TIE€peBaru Ta
MOXJIMBOCTI aBromartu3aiii. Hanpukian, BKIIOYEHHs JATYMKIB TEeMIIEPaTypH,
BOJIOTOCTI 200 BHSBJICHHS PYyXy MOXE JO3BOJHMTH CHCTEMIi IHTEIEKTyalbHO
pearyBaTH Ha YMOBH HaBKOJHIIHBOTO CEpelOBHINA a00 TNPHCYTHICTH
KOpUCTyBaua. I[HTerpaiisi 3 CHCTEMOI0 KaMep BiJICOCIIOCTEPEIKCHHS MOXKe
3a0e3Me4YnTH MOHITOPHHT IPUMIIIEHb Y PEXKHUMI PEabHOTO Yacy Ta ITiIBUIIUTH
3arajbpHUM piBeHb Oe3mexu. Kpim Toro, miAKIIO4eHHS CUCTEMH A0 PO3YMHOTO
MeXaHI3My JBEpHOTO 3aMKa MOXE JJO3BOJIMTH KOPUCTYBauaM IHMCTAHIIIHHO
KepyBaTH JIOCTYIIOM JI0 CBOro OyinHKy a0o0 HaBiTh HaJalITyBaTH
ABTOMATH30BaHI MPOTOKOJIH BXO.Y.

Kpim Toro, BKJIIOYEHHS B CUCTEMY aJTOPUTMIB MAIIMHHOT'O HABYaHHS 200
MITYYHOTO 1HTEJIEKTY MOXKe 3a0€3MeUNTH PO3IINPEHI MOXKIIMBOCTI aBTOMAaTH3aLlii
Ta TPOTHO3YBaHHSA. AHami3yrouu ma0JOHKM KOPUCTYyBaYiB, JaHi PO
BUKOPUCTAHHS TPHIAIiB Ta (aKTOPH HABKONUIIHBOTO CEPEIOBHUINA, CHCTEMA
MO)Ke HABYATHCS Ta aJanTyBaTHCS IO BIIOZOOAHb KOPHCTYyBada, ONTHMIi3yBaTH
CHEProCIIOKMBAaHHA  Ta  NPOIOHYBaTM  IEPCOHANi30BaHI  HpoOrpamu
aBTOMaTU3aLil.

Cnix TakoX NPUAUIMTA yBary MOHITOPUHTY CHCTEMH Ta 0O0poOI
MOMHWJIOK. BrpoBajpKeHHST MeXaHI3MIB — peecTpamii CHCTEMHHX — TOZIH,
MOHITOPHHTY poayKTUBHOCTI Raspberry Pi ta Arduino, a Takox reHepyBaHHS

MonepeIKCHb abo CHOBiH_IeHI) y pa3i BHUHUKHEHHS ITIOMHJIOK a00 HeCHpaBHOCTeﬁ
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JONOMOJKe 3a0e3rmeunTy HaliiiHy poOoTy cuctemu. lle n0o3BoJsie cBO€YacHO
YCYBaTH HECIPABHOCTI Ta MPOBOAUTH TEXHIYHE 0OCIYrOBYBaHHS, MiHIMi3yBaTH
4yac NPOCTOIO Ta MiBUIIUTH 33J0BOJICHICTh KOPUCTYBAUiB.

Hapermuri, HamaHHg 4iTKOi JTOKyMEHTAalil, MOCIOHHMKIB KOpHCTyBada Ta
IHCTPYKIIA 3 YCyHEHHS IOMIJIOK MOXXE€ 3HAYHO JOIOMOITH KOPUCTyBauam
3pO3yMIiTH Ta e(EeKTUBHO BHKOPUCTOBYBaTH cHcTeMy. Ll mokymeHTawis
MOBUHHA OXOIUTIOBaTHM TaKi AaCHeKTH, SK I1HCTPYKHii 3 TOYaTKOBOTO
HaJAIITyBaHHs, KOH(DITypallisi CHCTEMH, YCYHEHHS OIIHUPEHNUX HECTIPAaBHOCTEH,
a TaKoXX BKa31BKM IIOJO 1HTErpamii JofaTKOBUX QyHKHiH abo mpuctpois. YiTka
Ta BHYEPITHA JOKYMEHTAIlisl TOKPAIy€e JOCBI KOPUCTyBaya, CIpUsE aganTaiii
CHCTEMH Ta CIPOIILYE MPOIECH 0OCITyrOBYBaHHS Ta MiJITPUMKH.

BpaxoByroun 11i T0JaTKOBI aCIIEKTH, 3aPOIIOHOBaHa CUCTEMa MOXE CTaTH
11e OUTBII KOMIUIEKCHUM 1 HaJiiHUM PIIICHHSM Uil JUCTaHIIHHOTO KepyBaHHS
JOMAIlHhOIO TEXHIKOK. BoHa 103BOJsle KOpUCTyBadyaM MaTd  OUIBIIHWIA
KOHTPOJIb, aBTOMATHU3alli10 Ta Oe3IeKy B YIpaBIiHHI JOMAIIHIM CEpPEeAOBUILEM,
3a0e31edyIoun 3pydHiCTh, eHepProe(eKTUBHICTh Ta JTyIIEBHUN CIIOKIH.

JocBin BIpoBapKeHHsI MOKa3ye, M0 3allPOIIOHOBaHA CHCTEMa 3py4Hila,
NpoCTillla Y BUKOPUCTaHHI, JEIIeBIIa, HiX ICHyIOUl Ha CHOTOAHINIHINA JCHB.
Hama cucrema mnorpedye ayke HH3BKOI TIPOMYCKHOI 3MaTHOCTI st
CUHXpOHi3awii 3 kopuctyBadeM. Tyt Raspberry Pi npautoe six BOynoBanuii Be6-
cepBep sl PO3MIIICHHSI MaHelll KepyBaHHS HpUCTpoeM dYepe3 Dataplicity.
MosxIHuBIiCTh mepeaapecaliii mopTiB qocsraeTbes 3a gonomororo Datplicity. Le
OinbI e(peKTUBHHH cIOCiO, HiX 1HIIT METOIH Nepeapecarii mopTis, HaAIHHNH i
Maibxe Oe3komToBHUH. [Ipyu BUKOpHCTaHHI Iepeaapecallii HOpTiB A JOCTYILY
JI0 TIPHCTPOIB y JIOKaNBHIN Mepexi 6e3 [HTepHeTy, KOXKHOMY 3 HUX TOTpiOeH
okpemuii Bximauit TCP-opt uepes poyrep. Jdus Dataplicity nie He nmotpiOHO.
IIpu yBimkHenHi Wormhole BeO-cepBic, po3minienuii Ha Pi, Oyne BuBeneHO
6e3nocepeiHbo B 100anbHy Mepexy [Hreprer. Tlicns 1boro BUHUKHE MTATAHHS

mpo Oe3neky. Y nmpomy Bumanaky NGINX nparirtoe Ha opTy 80 Oe3mocepeHno 3
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Bamoro Pi. UepBotounHa ciyxae Tinbku Ha localhost, ToMy Ham He MOTPIOHO
BigkpuBaru mopt 80 OesmocepenHbo 3 Pi y CBIT, HaBiTh SKIIO Le HE €
HEOE3MEYHNM 32 CBOEIO CYTTIO.

Kpim Toro, 3amponoHoBaHa cHCTeMa Ja€ Kpamly HpOIyKTUBHICTD,
OCKUIBKM JI0 HAIIOTO NPUCTPOI0O MOXKHA OTPHMAaTH JaocTyn Oe3 I[HTepHeTy
JOKaJIBHO 4epe3 JIOKaJbHy Mepexy. KpiM Toro, cucremMa € IOCTaTHBO
0e3rmedHo0, OCKIUIBKM BCi JaHi 30epiraroTbCsi Ta MaHIMYJTIOIOTHCS depe3
Raspberry Pi.

S0, Ha Kb, BIAKIIIOUMIN €JIEKTPOCHEPTiI0, 1 KOJIM BOHA IIOBEPHETHCS,
HAlll CepBEp aBTOMATHUYHO OyJie OHJIAWH MPOTIroM KOpOTKoro vacy (Bin 45 no 90
cexyHn). OnHak, BUKOPUCTOBYIOUM JIMIIE S5-BOJIBTOBY pe3epBHY Oarapero,

cepBep 3aBKU MOXKHA MIATPUMYBATH B POOOUOMY CTaHi.

3.2. Opranizanis nponecy podoTH cucTeMH y 0araToOKBapTHPHOMY

6yOonHKY

BripoBa/pKkeHHsST  3alpOIIOHOBAHOI CHUCTEMH JHCTAHIIHHOIO KepyBaHHS
MoOyTOBOIO TEXHIKOIO 3a Joromoroto Raspberry Pi B OaraToxBapTHpHOMY
OyIMHKY BHMAara€ peTelIbHOTO MiAXOAYy IO OpraHizamii Ta KOOpmWHAIl ii
poboru. Cucrema MoBUHHA OyTH CIPOSKTOBAaHA 3 YpaxyBaHHSAM CIICHU(PIYHIX
notpel i AMHAMIKK 0araTOKBapTHPHOTO OYIUHKY, BKIIIOYAIOUH KiTbKa KBapTHP,
MEIIKAHI[IB 1 MICIb 3arajibHOr0 KOpPUCTyBaHHS. Hukue HaBemaeHO OIS
opranizarii nporecy eKkcIuryaraiii CHCTEMH B 0araToKBapTUPHOMY Oy/IWHKY.

Jns yemimmHOi peamizamii 3ampOIOHOBAHOI CHUCTEMH JAWCTAHIIHHOTO
KepyBaHHsI TIOOYTOBOIO TEXHIKOIO B 0AaraTOKBapTUPHOMY OYTUHKY BHpillIalIbHE
3HAQUCHHS Mae€ peTelbHe IUIaHyBaHHs iHQpacTpyktypu cuctemu. Lleit eram
TUTaHYBaHHS BKIIIOYAE B ceOe OI[IHKY KIJIbKOCTI KBapTUP 1 MICIb 3arajibHOro
KOPHUCTYBaHHS B OyJMHKY, BU3HAYCHHS LIEHTPAJBHOTO MICISl U1 PO3MIIICHHS
cepBepa Raspberry Pi Ta inmoro obnagHaHHs, a TAKOXK OpPraHizalfiio yCTaHOBKH

MepexKeBOi iHDpacTpyKTypH JUTSt BCTAHOBJICHHS HaJitHOTO i
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BUCOKOIIBH/IKICHOTO MEpEXEBOro 3'€JHaHHS B ychoMy OymuHKy. Kpim Toro,
CJIiJT BpaxyBaTH Oylb-sKi TOAATKOBI BUMOTH JO OOJaHAHHS TS 3a0e3MMeYeHHS
HaJIS)KHOTO MOKPHUTTA Wi-Fiy BCIX nmpUMilLeHHSX.

Juis 1poro HeoOXiJHO MPOBECTH PETENIbHY OILIHKY 0araToKBapTHPHOI'O
OyanHKy, 100 BH3HAYUTH KIJBKICTh OKPEMHX KBapTHP 1 MICIhb 3arajlbHOTO
KOPUCTYBaHHS, TAKUX AK BECTHOIOMI, CIIOPT3alH, IpabHi a00 30HU 3arajibHOTO
KOPUNCTYBaHHA.

Taka omiHka JAacTh ysABIEHHs Npo MacimTtad i cdepy 3acToCyBaHHS
CHCTEMH, IO [O3BOJIUTH 3IIMCHHUTH BIAMOBIJHE TUIAHYBAHHS Ta PO3MOALT
pecypcis.

ITicns 1pOro HEOOXIAHO BHU3HUYUTH IICHTPAJIBHE MICIle B OyHiBII JUIS
po3mimienHs: cepBepa Raspberry Pi Ta iHmoro HeoOXigHOro o0nagHaHHS.
LenTpaneHe Miclie po3TanlyBaHHS Mae OyTH JIETKOAOCTYNHHMM 1 1oOpe
CHOTy4eHUM, 3a0e3medyioun e(eKTUBHHH 3B'I30K 3 yCiMa MiApo3AiIaMu B
Oyaisii. [Ipu BUOOPI EHTPATTLHOTO MPHUMIIIIEHHS! PEKOMEH/IYEThCSI BPaXOBYBaTH
Taki Qakropu, Ak ¢izuuHa Oe3reka, KOHTPOJIb TEMIIEpaTypu Ta HasBHICTh
JDKepel )KUBJICHHS.

[Mopaneire manyBaHHS MepexeBoi 1HQPACTPYKTYpH OXOILTIOE HACTYITHI
KPOKH:

1. IlnaHyBaHHS BCTaHOBJICHHSI KOMIIOHEHTIB MEPEXeBOi iHPpacTpyKTypH,
BKJTIOUAIOYM MapIIPyTU3aTOPHU, KOMYTATOPHU Ta Kabei, 1100 CTBOPUTH MIIHY Ta
HaJiliHy Mepexy B OyaiBIi.

2. BusHaveHHs ONTHMAllbHE PO3MILICHHS MEpPEKEBHX IMPUCTPOIB IS
3a0e3MeyeHHs] MaKCHUMaJIbHOTO IOKPUTTSA Ta 3B'A3Ky. JliIsg Lboro HeoOXigHO
BpaxyBaTH OCOOIMBOCTI IUIaHyBaHHS OyaiBIIl, TMOTEHLINHHI (aKTOPH MEPEIIKO
(Hampukiaz, CTiHHM, MIJUIOTa) Ta KUIBKICTh MPHUCTPOIB, SIKI OyAyTh MiIKIIOYCHI
JIO MEPEXKi.

MepexeBa iHppacTpykTypa NMOBMHHA OyTH 3a0e3redyBarTd HajiliHE Ta

BHCOKOIIBHJIKICHE TiAKITFOYCHHS 10 [HTEpHETY I BCIX MiAPO3IUTIB Y OyiBIIi.
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ToMy, HEOOXITHUM CTa€ OLIHUTH TPOIMYCKY 3/IaTHICTh, BUXOISYH 3 KUIBKOCTI
MEIIKAHI[IB, MOTECHIIHHOTO OJJHOYACHOTO BUKOPUCTAHHS T THITY IPUIIAJIIB.

VY 1pOMy KOHTEKCTI NOpPEYHUM Oyle BUKOPHUCTaHHS ONTOBOJIOKOHHHX
3'elHaHb 200 BHCOKOIIBUIKICHHX IMHPOKOCMYTOBHX TOCIYT ISl MiATPUMKH
NPOAYKTUBHOCTI CHCTEMH.

PetenpHO clulaHyBaBIIM CHUCTEMHY 1H(QPACTPYKTypy, OaraToKBapTHPHUI
OyIMHOK MOXE CTBOPUTH HaJillHE Ta HaliilHE MEpeKeBe CEepelOBHIIC IS
MiATPUMKYA JUCTAHIIIIHOTO KepyBaHHsS JOMallHIMU mpuiagamu. lled eran
TUTAHYBaHHS TapaHTye, mo cepBep Raspberry Pi Ta iHme HeoOXxigHe
obnasHaHHsa Oyle po3TalloBaHe B LIEHTPI, JOCTYMHE i J0Ope MiJKIIoUYeHe, a
TaKOX BPaxoBYy€ Taki (pakTopu, sK MOKPUTTS MEPEXi Ta BUAMOTH JIO MPOIYCKHOT
3narHocti. JloOpe mpoaymaHa iHQPacTPyKTypa CHCTEMH CTBOPIOE OCHOBY JUISI
Oe3nepebiitHOro 3B'SI3KYy Ta ONTHMANBHOI (PYHKIIOHAJIHHOCTI, MOKPAIlyIOUYH
3araJlbHUH JOCBIJ MEMIKAHIIB Ta CHPHUAIOYH S(PEKTUBHOMY KOHTPOJIO HAJ
TXHIMH JTOMAIIHIMU MTPHIIAIAMH.

Peamizamiss  3ampoINOHOBaHOI CHCTEMHM JUCTAHIIHOTO KepyBaHHS
MOOYTOBOIO TEXHIKOKO B 0araTokBapTUPHOMY OyJMHKY TaKoXK BHMAarae
CIeliali30BaHHOTO BCTAHOBJICHHS Ta HANAINTYBaHHS MPUCTPOIiB Raspberry Pi B
KOXxHil kBaptupi. LI npuctpoi BUkoHyt0Th (DYHKIIIT OJIOKIB YIpaBITiHHS Ta BEO-
cepBepiB, IO JIO3BONSIE MEIIKAHISAM JHMCTAHIIHHO KepyBaTH CBOIMH
noOyTOBUMH MPUIIAJaMH Ta OTPUMYBATH JOCTYH 10 QyHKIiH cuctemu. Hikue
OIKCAHO MPOIIeC HANAIITYBaHHS MPUCTPOiB Raspberry Pi y kBapTupax.

Koxna kBaptmpa obnamnHana mpuctpoem Raspberry Pi, crpareriuno
BCTAHOBJICHHM Yy LIEHTPAJbHOMY Micli, 110 3a0e3nedye 3pyuyHHH DOCTYN Ui
MemKaHIiB. BaxmBo 3abe3neuntn HanmiiHe KpIlIeHHsS MpHUCTporo Raspberry
Pi, o0 3axucTuTh Horo BiJ (hi3MYHOTO MOIIKOHKEHHS 200 HECAHKIIIOHOBAHOTO
Brpy4anHs. [Ipuctpoi Raspberry Pi minkiroueni 1o MepekeBoi iHppacTpyKTypH

0araroKBapTUPHOTO OYAMHKY, IO MOJETIIYE MiAKIIOUEHHS 10 [HTepHeTY.
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Kab6eni Ethernet a6o Wi-Fi 3'eiHaHHSI BUKOPUCTOBYIOTHCS B 3aJIEKHOCTI
BiJl KOHKPETHHX HaJalITyBaHb MEpEeXi, IOCTYIHUX Yy KOXHIA KBapTupi.
MepexeBe 3'enHaHHs Mae OyTH HaJIHUM 1 CTaOUIBHUM, 3a0e3neuyroun
Oe3nepeOiitHui 3B'S30K 3 IEHTPAIEHUM CEPBEPOM.

st BcTaHOBIIEHHST O€3MIEYHOr0 JOCTYMY Ta 3B'SI3KY MK NPHCTPOSIMA
Raspberry Pi Ta 1eHTpaabHHM CepBEepOM 3acCTOCOBYIOThCSA HaMAilHI 3aX01H
Oesmexu. bBpangmayepu, mnpoToKoaM IIH(PYBaHHS Ta KOHTPOJb JOCTYITY
BUKOPHCTOBYIOTBCS AJISL 3aXUCTY CHCTEMH BiJ] HECAHKIL[IOHOBAHOTO JOCTYIy Ta
NOTeHUIHHUX 3arpo3. i wmdpyBaHHS JaHHX, 100 TEPEIAlOThCS MK
npuctposiMu Raspberry Pi Ta 1eHTpanbsHHM cepBepOM, BHKOPHCTOBYIOTHCS
3axHILIEeHI MPOTOKOIIN 3B's13KY, Taki ssk HTTPS.

Iutepdeiic kopucTyBaua Ha KOXKHOMY HpUCTpoi Raspberry Pi perenbHO
HaJaITOBaHUH, 00 3a0e3MEYNTH MEIIKAHIISIM Oe3TePEIKOAHUI KOHTPOJIb HaJl
iXHIMHU JOMAIIHIMU TIPUIAJAMH Ta JOCTYH J0 CUCTEMHHX (QYHKIIA. Po3mmpeni
(yHKIIT, BKJIIOYAIOYM MOHITOPHHT CTaHy, MOJMIIMBOCTI IUIaHYBaHHS Ta
BIZICTE)XCHHSI CHEPrOCIIOKMBAHHS, THTETPOBAHI JUISA MOKPAIICHHS 3arajlbHOTro
KOPHCTYBAI[bKOTO TOCBIY.

[ToOyToBa TexHika B KOKHIA KBapTHpl MiIKIIOYAE€THCS /0 TPHCTPOIB
Raspberry Pi, BcTaHOBIIOIOYM HEOOXiqHI KaHANM YNPAaBIIHHA Ta 3B'SI3KY.
3ae)XHO BiJl TUITY NIPHIIAAY, Ul 3a0€3IMeUeHHS CYMICHOCTI Ta Oe3MepenkoTHOL
iHTerpamii MOXYTh BHKOPHUCTOBYBAaTHCS MpsiMi 3'€HAHHS 3 MPUCTPOSIMHU
Raspberry Pi abo npomixHiI IpUCTPOi, Taki K pese a0o po3yMHI BUIIKH.

3aBasky pearnizamii UX KPOKIB KOJKHA KBapTHpa B OyOMHKY oOnagHaHa
npuctpoeM Raspberry Pi, sikuit BukoHye QyHKIIT 670Ky ymnpaBiiHHS Ta BeO-
cepsepa. Lle mae 3Mory MEIIKaHISAM TUCTAHIIIMHO KePyBaTH CBOIMH TOMAIITHIMA
OpuiajaMd Ta OTPUMYBATH JAOCTYH OO0 cucTeMHHX ¢yHkuiid. IIpucrpoi
Raspberry Pi HaziiiHo miakitodeHi 1o MepexeBoi iHQpacTpyKTypu OyIHHKY, 110

3abe3nedye HaAilHUI MOCTym Ta 3B's130K. HanarmroByroun 3py4Hi iHTEepdeiicy,
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MEIIKAHI[I MOXKYTh JIETKO B3a€MOJIISTH 3 CUCTEMOIO, MIIBUIIYIOUU 3PYUHICTh Ta
3a0e3neuyroun eQeKTUBHUI 1 Oe3nepediifHNi KOpUCTYBabKUN TOCBII.

OKpiM OKpeMHX KBapTHp, BaXKJIWBO BPAaxXOBYBaTW OOJAINTYBaHHS MicCIb
3arajJbHOr0 KOPHUCTyBaHHS B Oy[iBIi, TakMX SK BecTHOIONI, cHopT3aau ado
IpajibHi, 1€ MOXKE 3HAJOOWTHCS IEHTPATi30BaHE YNPABIiHHS Ta MOHITOPHHT
TIPUTAJIIB.

st moyaTKy mpoBeneMO KOMIUICKCHY OINHKHU OyIiBIli, MO0 BU3HAYUTH
KOHKPETHI MiCIsl 3arajbHOTO KOPHUCTYBaHHs, Jieé TOTPIOCH IIeHTpaii30BaHHUN
KOHTPOJIb 1 MOHITOpHHT mpwiafiB. [IpuknagamMu TakuxX OPUMILNICHb MOXYTh
OyTH BeCTUOIOII, CIIOPT3aJIH, MPAJIbHI Ta 1HIII MICIlsl 3aralbHOTO KOPUCTYBaHHSL.
BaxnuBo BH3HAUMTH KOHKPETHI MPWIAAX B [UX MICIAX 3arajJbHOrO
KOPHUCTYBaHHSI, SIKi HEOOX1/THO IHTErPyBaTu B CUCTEMY.

[Ilo6 yYMOXIMBHTH IICHTPAJi30BaHWH KOHTPOJIb 1 MOHITOPHHT, Yy
BU3HAUEHWX MICHAX CHUIPHOTO KOPHCTYBAaHHS BCTaHOBIIOIOTHCS JOATKOBI
npuctpoi Raspberry Pi abo crmeriansHi mnaneni kepyBaHHs. Lli Omoku
YIpaBIIiHHS CIYTYIOTh iHTepdeicoM, 3a TOMOMOTOI0 SKOTO MEIIKAHII MOXYTh
OTpUMAaTH JOCTYI A0 MPWIAAiB y LUX 30HAX Ta KepyBaTH HUMH. Po3mimieHHS
OJNOKIB yIpaBIIiHHS MOBHHHO OYTH PETENBHO TMPOAYMaHO, o0 3a0e3meunuTH
JIOCTYITHICTb 1 3pYYHICTh JUIS MEIIKAHIIIB, SKI KOPUCTYHOTHCS LIMMH CIUTBHUMU
ob'ekTamu.

Mix OnokamMu yHIpaBIiHHS B 3arajbHUX MPHUMIMICHHAX 1 TOJOBHUM
CEpPBEPOM BCTAHOBIIOETBbCS HaJilHe 1 Oe3meuyHe 3'enHanHsA. Lle 3'eqHaHHS
MOJIETIIYE€ CHHXPOHI3ALII0 MK OJIOKaMH KepyBaHHS Ta TOJOBHUM CEPBEPOM,
3a0e3neyyloul y3TO[UKEHICTh CTaHiB IPHIagiB Ta KOMaHI KOpPHCTyBaya.
IIpotokomu 3B's3ky, Taki sk MQTT abo WebSocket, 3abe3nedyiorh 0OMiH
JIAHHMH B PEKUMI peasibHOTo yacy Ta Oe3nepeliliHy nepenady KOMaHI.

[lynetr ympaBIiHHS B MICIMX CIHIUTBHOTO KOPUCTYBaHHS OCHAIICHI
3py4YHHM iHTEepQeiicoM, SIKUIl O3BOJISE MEUIKAHISIM IHTYITHBHO OTPHUMYBATH

JOCTYHn 1O TpWiIadiB 1 KepyBarn HuMH. JluzaiiH iHTepdelicy BpaxoBye
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cnenu(ivHi BUMOTH KOXKHOTO CIIUTBHOTO IPOCTOpPY, HANPHUKIAA, Pi3HI THIIN
npunaaiB abo Creniani3oBaHi OMIii KepyBaHHSA. AJANTyIOYH KOPHCTYBalbKUA
iHTepdeiic BIAMOBIIHUM YMHOM, MEIIKAHI[I MOXYTh JIETKO OpPI€HTYBAaTUCS B
CHCTeMi Ta B3a€EMOJISTH 3 HE s e(EeKTUBHOTO KEepPYBaHHS CHITbHHUMH
npunagamu.

Y NOpuMIIEHHAX CHUIBHOTO KOPUCTYBaHHSA TaKOX IIOBUHHO OyTH
BIPOBa/DKEHO MOXKJIMBOCTI MOHITOPUHTY JJIsl BIJCTE)XXEHHA CTaHy Ta
BUKOPDHCTaHHSA mpwiaiB. Llg cucremMa MOHITOpUHTY Hajae I[HHI JaHi JUIs
YOpaBiHHSA OO0'€KTOM 1 TEXHIYHOTO OOCIYTOBYBaHHS, YMOXIIHBIIIOIOUN
NPOaKTHBHE TEXHIYHE OOCIYroBYBaHHS Ta 3a0e3Medyrodn ONTHMabHY PoOOTY
NPUIIAMIB CHUIBHOTO KOPUCTYBaHHA. PerynspHe TexHidHE OOCIyroByBaHHS Ta
OHOBJICHHSI TIPOBOJSITBCS ISl 3a0€3MeueHHsI Ha{iiHOCTI Ta (PyHKIIIOHATIBHOCTI
OJIOKIB YIIPaBIIiHHS B MICHSX CITIIBHOTO KOPUCTYBAaHHSI.

MexaHi3mMu  aBTeHTH(IKAWii KOPHCTYBa4iB Ta KOHTPOIIO JOCTYITY
BiJIIrpatoTh BUPILIAJIBHY POJIb Y 3a0€3MeYeHH] Oe3MeKn CUCTEMH Ta 30epeKeHH1
KOH(1AEeHIITHOCTI KopucTyBadiB. HacTynHi MipKyBaHHS € BaKIMBUMH B IIbOMY
BigHomeHHi. HanifiHuii mexaHi3M aBTeHTU(IKAIll BUKOPUCTOBYETHCS IS
nepeBipkr 0coOM KOPHCTYBauiB Iepe]] HaJlaHHSIM JIOCTyNy A0 cuctemu. lle
MOK€ BKJIIOYATH pI3HI METONM, Taki sK aBTEHTHU(]IKallis 3a IMeHeM
KOpHCTyBaua/mapoineM, JBodakTopHa aBTeHTHdiKamis abo iHTerpamis 3
ICHYIOUMMH CHCTEMaMH YIPaBIIHHS KOPHCTyBadyaMu JUis 3a0e3NeueHHs
HAMBHIIOTO PiBHS OE3IIEKH.

Heo0xinHi po3poOuTH pi3HI PiBHI JOCTYITY Ta JO3BOJH 3aJIEKHO BiJl IXHIX
poielr ta oOoB's3kiB. lle rapanTye, mo mocTym 110 NMEBHUX (QYHKHIA abo
KoHOieHIiiHOT 1HQopMmamii oOMeXeHWH JWmie JUisi  yIOBHOBa)KEHOTO
nepcoHany. [ MmiATpUMaHHS HaJeKHUX NPHUBUIEIB AOCTYIy HPOBOIATHCS
peryIsipHi epeBipKU Ta OHOBJICHHS MPaB JIOCTYIY KOPHCTYBadiB.

Jns umdpyBaHHS JaHUX, IO MEPENalOThCs MDK  iHTepdeiicom

KOpHUCTYyBada Ta CCPBECPOM, BUKOPHUCTOBYIOTHCA 3ax1/nueHi KaHaJIn 3B’$I3Ky, TaKi
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sk HTTPS. Ile 3abe3neuye 3axuct koH(DIOeHIIHHOT 1HpOpMAIIiT, BKIHOYAI0UH
OONIKOBI JaHI KOpPHCTyBa4a Ta KOMAaH/IHI JaHi, BiJ HECAHKI[IOHOBAaHOTO
MEPEXOIICHHs a00 MiAPOOKH.

BrpoBamkeno QyHKUil yrnpaBiiHHS ~ OOJIKOBUMH — 3alMCaMH, II0
JTO3BOJISIOTh KOPHCTyBadaM OE3MEYHO CTBOPIOBATH CBOI OOJIKOBI 3amuicw Ta
kepyBaty HUMU. KpiMm Toro, asst misield aynmuTy BeIeThbCsl TOBHHUN JKypHA IiH i
KOMaHJ{ KOPHUCTYBadiB, IO IMiJBUIIY€ IiI3BITHICTH i MOJIETIIYE BiICTEKECHHS.

BpaxoBytoun MipKyBaHHS, TIOB'Si3aHI 3 HaJIAMITYBaHHSM CIIUIBHOTO
MPOCTOpY, aBTEHTH(]IKali€l0 KOPHCTyBadiB Ta KOHTPOJEM  JIOCTYILY,
3alpoNOHOBaHa CHUCTEMa MOXKe €(EeKTUBHO 3a0e3neunTr Oe3ledHe Ta 3pydyHe
CepeloBHIlle JJsI MENIKAHI[B Uil KepyBaHHS TNpHIaJaMH y CIUIBHUX
npuminieHHsx. HanexxHa ycraHoBka OJIOKIB yHOpaBiaiHHA B LUX 30HAX,
CHUHXPOHI3allis 3 TOJIOBHHM CEPBEPOM 1 BIIPOBA/KCHHS HAJIMHUX MEXaHi3MiB
apreHTu(ikamii  KopucTyBauiB  3abe3neuyrorTh  Oe3mnepeliiiHy  poboty
KOPHCTYBauiB, OIHOYACHO IIJBUIIYIOUYH 3arajibHy (QYHKIIOHAIBHICT 1
e(peKTUBHICTh CHUCTEMH. BpaxoBylounm 1i MipKyBaHHS, TIOB's3aHi 3
HaJIAIITYBaHHSIM CIIIJIBHOTO TPOCTOPY, aBTEHTH(IKAIi€l0 KOPUCTYBadiB 1
KOHTPOJIEM JIOCTYIly, CHCTeMa Moxe 3abe3meyutd Oe3nevyHe 1 3pydHe
Cepe/IoBUILE JJIsi MEIIKAHIB JAJsl YNPaBIiHHS EJIeKTPOIPHIalaMi B MICI[SIX
CIIJIBHOTO KOpUCTYBaHHs. [IpaBujibHA YCTaHOBKA OJIOKIB YIPABIIHHSA B IUX
30HaX, CHHXPOHI3alliss 3 TOJOBHHUM CEpPBEPOM 1 BIIPOBA/KCHHS MEXaHi3MiB
aBreHTH(ikamii  KopucTyBauiB  3abe3meuyroth  Oe3nepeliliHy  poOoty
KOPUCTYBauiB 1 MiABHIIYIOTh 3arajibHy (yHKLIOHAIBHICTH 1 €(EeKTUBHICTH
cncremn.

Otxe,  oOpraHiyBaBIIM  TpOIeC  eKCIDTyaramii  CHCTEeMH B
OararokBapTUpPHOMY OyAMHKY, MELIKaHIlI MOXXYTh KOPUCTYBATHCS IepeBaramMu
JUCTAHIIIHOTO KepyBaHHS NpHIaJaMH, eHeproeeKTHBHOCTI Ta IiJABUIICHOT
3pyuHocTi. CucteMa 3abe3rneuye IEHTpai30BaHy Ta 3pY4HY IUIaThopMy JJist

VIpaBIiHHSA TpPWIaJaMH, CHPUSIOYM CTBOPEHHIO OuIbIl KOM(OPTHOTO Ta
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e(eKTUBHOTO CEpEIOBHINA IPOKUBAHHS JUUIsI BCIX MEIIKAHI[IB, a TaKOX

e(eKTUBHOMY YIPAaBIiHHIO €HEProCHOXXUBAHHAM Ta ONTHMIi3alii pecypciB y

6yaisni.
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BUCHOBKW

Buxonsun 3 HamIOro AOCBiy, OYEBHIHO, IO 3aMpONOHOBaHA CHCTEMa
MIPOTIOHY€ 4YYyNOBY 3PY4YHICTh, NPOCTOTY BHKOPUCTAaHHA Ta CKOHOMIYHY
e(EeKTHBHICTh Y TIOpPIBHSHHI 3 ICHYIOYMMH Cy4acHHMMH pilmleHHsMH. Hamna
CHCTEMa BHMAara€ MiHIMaJIbHOI HPOIYCKHOI 3[aTHOCTI Ui CHHXPOHI3amii 3
KOpUCTyBaueM, BUKOPHUCTOBYIouH Raspberry Pi sk BOynoBanuii BeO-cepBep s
PO3MIIICHHS ITaHeli yIpaBiHHs MpucTposiMu yepe3 Dataplicity. Buxopucranus
Dataplicity nonermrye nepeaapecariito moptiB Ouibi eheKTUBHUM, HATIHHUAM i
€KOHOMIYHO BUTIIHUM CIIOCOOOM, HIXK 1HIII METO/IH.

Ha BiaMiHy Bij TpaauliifHOTO TIEpEHANPABJICHHS MOPTIB, SKE BUMAarae
okpemux BximHuX TCP-mopTiB AJ1s1 KO)KHOTO MPHUCTPOIO B JIOKAJIBHIN Mepexi,
Dataplicity ycyBae 10 Bumory. YeimkHyBmim Wormhole, BeG-cepsic,
posmimenuil Ha Pi, crae 6e3nocepenHbo gocTynmHUM yepe3 IHTepHeT. OnHak y
FOMY CIICHapii BHHHKAIOTH Ipobmemu 3 Oesmekoro. 11lo6 BupimmTé 110
npobnemy, NGINX 3amyckaerbest Ha mopry 80 6e3nocepennro 3 Pi, a wormhole
ciyxae Tinpku Ha localhost, ycyBatoun HeoOXigHICTH BimkpuBaTé mopt 80 s
30BHIIIHBOTO CBITY. X0uYa 1€ MOXE 3JaTHcsi HeOe3MeYHuM, KOoHQIryparis
NGINX no3Bomisie 0azoBy apreHTH(dikanito HTTP, mo rapasTye, mo s

JIOCTYTY 10 BeO-caiTiB MOTPiOEH maposb.
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Hackinbku Ham BizoMo, HalOIIbII MOMKMPEHa KOH(Iryparis TeXHOIOril
po3yMHOTO OYIMHKY Iepeadadae BUKOpucTaHHA Microsoft Azure. ¥ momiOHuX
cucreMax 0a3u gaHux 30epiratorbesi B XxMapi Microsoft Azure, mo poOuth ii
HenmocTynHOoO Oe3 migkmioueHHs a0 [HTeprery. Lle oOmexeHHs 3HMKYeE 11
e(eKTUBHICTh Ta JOCTYNHICTh. Ha mpoTuBary npomy, 3aIpOIIOHOBaHA HaMU
CHCTeMa TMPOTOHYE IJBUIICHY NPOMXYKTUBHICTb, OCKUIBKM IOCTYN IO Hei
MO)KHAa OTPUMATH JIOKAJIbHO 4epe3 JIOKAIbHY MEpexy, He IMOKIAJaloyich Ha
inTepHer. Kpim Toro, Hama cuctema 3abe3redye JOCTaTHIM piBeHb Oe3rekw,
OCKUIbKM Bce 30epiraHHs JaHUX 1 MaHIMyNSIil 3 HUMH 3[IHCHIOIOThCS Yepe3
Raspberry Pi.

Y pa3i BIigKJIIOYEHHS EIEKTPOSHEPTrii Halll CcepBep aBTOMATHYHO
nepe3aBaHTaXHUTHCS TPOTIATOM KOPOTKOTO TepioAy dacy (3a3suyaii Bix 45 10 90
cexyHn). lIBuakicTh IbOTO TpoOIECy 3aJE€KUTh BiJA TOYATKOBOI peakiii
Dataplicity. 3aBasku BKJIIOYEHHIO S5-BOJIBTOBOI pe3epBHOI Oarapei Haria
CHCTEMA 3aJIUIIAETHCS CKOHOMIYHOIO, 3pYYHOIO Ta MPOCTOK) Y BHKOPHUCTAHHI.
Binpiie Toro, Bcs cucteMa po3poOiieHa TaKUM YHHOM, 100 ii MoXHa Oyno
MacmTabyBaTd BIAMOBIAHO 10 BHMOT KopucTyBada. Kpim Toro, momu 3
OOMEXEHNMH MOXJIHMBOCTSIMH MOXYTh JIETKO KEpyBard CHCTEMOIO 32
JIOTIOMOT'OF0 TOJIOCOBUX KOMaH]I.

Jlyis moJanpIioro po3MIMpPEHHs MOMXUIIMBOCTEH i€l cUCTeMH MOXe OyTH
peari3oBaHa iHTerpailis 3 JONATKOBUMHU (GYHKIISMH, TaKUMH SK KamMepu
CIIOCTEPEXXEHHS, PO3YMHI JIBEPHI 3aMKH, CIIOBILICHHS PO MOKEKHY TPUBOTY Ta
iHmi mpuctpoi. Takuif KOMIUIEKCHHM KOHTPOJIb HaJ KOKHUM €JIeKTPUYHUM
MIPUCTPOEM JIa€ MOXJIMBICTH KOpPHCTyBauaM €(EeKTHBHO Ta paliOHAIBHO

KepyBaTH CBOIM CEPEAOBUILEM

Matches Quotes References F Ignoredtext A Replacement Comments


https://unicheck.com

File name: Po3pobka_cucremu_«Po3yMHun_ByaouHok»_Ha_6a3i_Arduino... File ID: 1015200114

Matches Quotes References F Ignoredtext A Replacement Comments

Page 47 of 49


https://unicheck.com

File name: Po3pobka_cucremu_«Po3yMHun_ByaouHok»_Ha_6a3i_Arduino... File ID: 1015200114

Matches

Internet sources

1 http://dspace.tneu.edu.ua/bitstream/316497/32562/1/%D0%91%D0%B5%D1%80%D0%BA%D0%B5%D 1%82%D0%B0%28%DO... 0.17%
2 https://ua-referat.com/uploaded/programno-aparatni-zasobi-keruvannva-modellyu-avtomobilva/index2.html 0.14%
3 http://referatu.net.ua/referats/7569/148179 0.12%
4 http://ekmair.ukma.edu.ua/bitstream/handle/123456789/18971/Chernysh Bakalavrska robota.pdf?isAllowed=y&sequence=1 0.12%
5 https://ela.kpi.ua/bitstream/123456789/41897/1/Nerovnia bakalavr.pdf 3Sources  0.12%

Page 48 of 49


http://dspace.tneu.edu.ua/bitstream/316497/32562/1/%D0%91%D0%B5%D1%80%D0%BA%D0%B5%D1%82%D0%B0%28%D0%9F%D0%B0%D0%BD%D0%B0%D1%81%D1%8E%D0%BA%29 %D0%9A.pdf
https://ua-referat.com/uploaded/programno-aparatni-zasobi-keruvannya-modellyu-avtomobilya/index2.html
http://referatu.net.ua/referats/7569/148179
http://ekmair.ukma.edu.ua/bitstream/handle/123456789/18971/Chernysh_Bakalavrska_robota.pdf?isAllowed=y&sequence=1
https://ela.kpi.ua/bitstream/123456789/41897/1/Nerovnia_bakalavr.pdf
https://unicheck.com

File name: Po3pobka_cucremu_«Po3yMHun_ByaouHok»_Ha_6a3i_Arduino... File ID: 1015200114

Exclusions

Internet exclusions
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https://ela.kpi.ua/handle/123456789/50153 0.1%
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http://www.orgsun.com/avtoreferati-dissertatsii-mistetstvo/a458.php 2sources  0.1%
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