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CYB/l — cucrema ynpaBiiiHHs 0a3aMu TaHUX



BCTYII

Po3ymumit 6yauHOK sSBJsiE COO0I0 CHCTEMY JOMAIIHIX MPUCTPOIB, K1 y CBOIO YEPry
MOXYTh BHKOHYBAaTH TEBHI Jii Ta BHUPINIYBaTH JEsIKI MOBCAKIACHHI 3amadl 0e3 ydacTi
moauau. ToOTo yci enexTpornpmwiaad y OyanHKY (YHKI[IOHAIBHO TOB'S3YIOTHCS OJWH 3
OJTHUM, 110 Ja€ 3MOTY LIEHTPAI130BaHOT0 KEPYBAHHS, HAIIPUKIIA/ 3 MyJIbTa-AuCIUIet0. Takox
JlaHl TPWIAAN MOXKYTh OyTH IiJI'€THaHI JO MEpexXl 1HTEPHET, 0 HaJa€e 3MOTY KepyBaTu
HUMHU 4Yepe3 TJIOO0AIbHY MEpPEexy, ado y JoKaimbHIH Mepexi 3a mormomororo [1K. 3apmsku
TOMY, 110 1H(QOpMAIIIHI TEXHOJOT1l IHTETPYIOThCS y JIOMAIllHI YMOBH, BCl NpHJIaAd Ta
CHUCTEMH BUKOHYIOTH (DYHKIIIT y3rO/KE€HO MK CO00I0, MOPIBHIOIOYM 3a/IaHl MPOTpaMu Ta

30BHIIIHI MOKa3HUKH [1].

[IpobGnemoro Bizyamizallii TaHUX 13 CHUCTEM THUITY «PO3YMHHU OYyIMHOK» € BeJIUKa
KUIBKICTB JIOCTYIHHUX OTNEPaIiiHUX CUCTEM JJI IPUCTPOIB KOPUCTYBAUa, JJIsl KOJKHOT 13 HUX
HEOOXITHO CTBOpIOBaTHM ab0 ajJanTyBaTH OKPEMHI 3aCTOCYHOK. BupimeHHsM aaHoOi
npoOJeMu € BUKOPHUCTaHHS BEO-TEXHOJOTIH y CTBOPEHHI 3aCTOCYHKY /Ui Bi3zyani3allii

JTAHUX 13 CUCTEMHU «PO3YMHUN OYJTUHOK.

Be6-3acToCyHOK € MPHUKIaIHUM MPOTPAMHUM 3a0€3MEUYCHHSM, SKE 3aIyCKAEThCS y
Opay3epi, a HE JOKaJlbHO Yy OlepamiiiHii cucrtemi npucTpor. Beb-3acTocyHKu
JIOCTABJISIIOTHCA KOPUCTYyBayaM 4epe3 TII00abHy Mepexy 1HTepHeT [2]. ¥ cydacHOMy CBITI
HasSBHUW BEJIMKWN TMIONMUT Ha BE0-3aCTOCYHKH. byab-sfkuUii KOpPUCTyBau Mae€ 3MOTY
BUKOPHUCTATH BEO-3aCTOCYHOK MAIOYH JIMIIIE MPUCTPIH 13 JOCTYIIOM JIO MEPEXKI ITHTEPHET, Y
SKOMY BCTAHOBJICHUH BeO-Opay3ep, 3aBISKH LIbOMY Be0-3aCTOCYHKHM € HEB1I'€MHOIO
YaCTHUHOIO IHTEPHET-NPOCTOPY. 3HAUHOIO MTEPEBArol0 y BUKOPUCTAaHHI BE€0-3aCTOCYHKIB € T€,
[0 HEeMa€ HEOOXIMHOCTI y BCTaHOBJIECHHI gojatkoBoro I13. Jlng mMOBHOIIHHOTO
BUKOPHUCTAHHS YyCiX (DYHKIIOHAJIBHUX MOMXJIMBOCTEH Be0-3aCTOCYHKY HEOOXITHO TUIbKH

MaTH 3B'sI30K BeO-Opay3epy Ta BeO-cepBepy.

AKTyalbHICTIO JaHOi pOOOTH € CTBOPEHHs (DYHKIIOHAJIBHOTO BE0-3aCTOCYHKY ISt

Bi3yami3alli JaHuX CHCTEMH «PO3yMHUU OyAWHOK». AJKE y ChOTOACHHI Bce Olible
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3'SIBISIETBCSL  «PO3YMHHUX)» TIPUCTPOIB, TOMY € HEOOXIAHICTH y 3pydHOMY iHTepderci

Bi3yautizallii JaHuX i3 TAKUX MPUCTPOIB.

HoBuzna po0GoTu momsirae y MojepHi3allii Be0-3aCTOCYHKY IS Bi3yamizamii JaHUX
CUCTEMHU «PO3YMHHI OynuHOK», skui miarpumye mepexeBl MQTT, WebSocket, HTTP-
3alUTU. 3aBASKA HasBHIA MOXIJIHMBOCTI OOMIHY JaHHUMH 13 CEHCOpaMU Ta MPHUCTPOSIMH
CUCTEMU «PO3YMHUN OyIUHOK» 13 BUKOopucTaHHsM rpotokoiaiB MQTT, WebSocket, HTTP
y KOpHCTyBaua 3 ’SBIISETbCS MOKJIMBICTH IMiJI’€AHAHHS HE CTaHAAPTHUN MPUCTPOi 10
CUCTEMH, IIO J0JAa€ MOXJIMBICTHh JOJATKOBOi THYYKOCTI Yy HaJalITyBaHHI CHUCTEMH
«pOo3yMHUN OyJAMHOK» B 3aJEKHOCTI BiJ CBOiX moTpeO. [Ipum HAasBHOCTI MIATPUMKH
BUIIE3TAaHUX TIPOTOKOJIB y KOPHUCTyBada CUCTEMU «PO3YMHHH OYIMHOK» 3’ SBIISETHCS
MOXJIMBICTh ITiI’€THATH O CHUCTeMHU Bizyamizamii manux BmacHuii DIY (Do It Yourself)
MPUCTPIA YU CEHCOP, IO JO3BOJIUTH MPAIIOBATH 3 TAKUM MPUCTPOEM, 0€3 HEOOXITHOCTI Yy

PpO3po0I1Ii 101aTKOBOTO 1HTEep(eiicy Bizyaizailii.

3HAYHOIO NEPEBArol0 y 3aCTOCYBaHHI BEO-TEXHOJOTIN MpU po3poOlLl 3aCTOCYHKY €
3natHicTh gaHoro I3 BUKOHyBaTHCh Ha PI3HOMAHITHUX amnapaTHUX MiaTdopmax abdo
OMepaliiHUX CHUCTEMaX, BIJICYTHS HEOOXIJHICTh Yy po3poOui abo ajanTyBaHHI
po3pobiroBanoro 113 okpemo mija koxkHy 1iatdopmy. Bed-3acTocyHku Habarato mpocTiiii
y pO3ropTaHHl aHIX 3BUYAWHI JIOKAJIbHI 3aCTOCYHKH, HAIMPUKIAJ MICIS TOTO, K OyJo
3aBepiieHo po3poOky 113, To Hemae HeoOXimHOCTI y iHCTauAli gaHoro I13 Ha koxkeH
KOPHCTYBAIbKHM MIPUCTPIi, a HEOOX1IHO JInIe moBiqoMuTH KopuctyBauy URL-anpecy. e
OJIHIEI0 TIEPEeBArold € Te, IO BIJCYTHS HEOOXIJHICTh Yy MIATPUMII MPOrpaMHUM
3a0€3MeYCHHSIM CTapUX arapaTHUX TUIaThOopM UM ONEePAIlitHUX CUCTEM. 3aBISIKH TOMY, IO
KOPHUCTYBadl OTPUMYIOTh 3aCTOCYHOK 13 BeO-cepBepy, TO 3aBXKIM ICHY€E JUINE OJIHA
aKTyajdbHa BepCis 3aCTOCYHKY, a OTXKE€ IpPU OHOBJIEHHI 3aCTOCYHKY YyCi KOpUCTyBadyi

aBTOMAaTUYHO OTPUMYIOTh HOTO HOBY BEPCiIO HABITh HE MMOMIYalOUH I[bOTO.



1. MOHATTA TEXHOJOT'TI «PO3YMHUM BYJJUHOK» TA IPUHITAITY
POBOTHU BEB-3ACTOCYHKIB

1.1 IToHATTA Ta OCHOBHI MOKJIMBOCTI TeXHOJI0Til «Po3ymMHMii Oy ITMHOK»
TexHonorist «po3yMHUN OyIUHOK» SBJISIE COOOI0 CUCTEMY JIOMAIIIHIX MPHUCTPOIB, SKi
y CBOIO 4epry MOXYTb BUKOHYBATH I€BHI [Iii Ta BUPIIIYBAaTU JESKI MOBCAKACHHI 3aBIaHHS
0e3 yyacTi y upoMy JIOAUHH. M0XeMO CKa3aTd, 10 yCi eNeKTPONPUIa Iy y MPUMIIICHHI
(YHKIIOHATBHO 3B'SI3YIOTHCSI OJMH 3 OJHUM, L€ Y CBOIO YEpry Ja€ MOKJIMBICTb

[EHTPaII30BaHOTO KEPYBaHHS JaHUMU npuiagamu [1].

VY 3B'dA3Ky 31 30UIBIIEHHAM OOYHMCIIOBAIILHUX MOXIJIMBOCTEW MPUCTPOIB TEXHOJIOTIS
«pO3yMHUI Oy IMHOK» MOCTYIIOBO OTpUMaJa CBO€ MPpoIoBxkeHHs y cucteMmy «loT —inTepHer
pedeii», 3riIHO 3 KO0 OyJI0 MPOBEIECHO MEPBUHHY CTaHAPTU3ALIII0 Ta OKPECIEHI OCHOBHI
peKOMeHJalli Ta mpaBWwia A peai3alli rOTOBOrO0 MPOJAYKTY, SIK Ha PIBHI OKPEMHX
KOMIIOHCHTIB TaK 1 Ha PiBHI HUIICHOI CUCTEMHU. X04Ya 1 TEXHOJIOTIS € BIJTHOCHO HOBOIO, Ha

PUHKY YK€ ICHYIOTh JIECATKH TOTOBUX PIIICHb.

OCHOBOIO TEXHOJIOT1i «PO3YMHHMH OyAMHOK» € yMiHHS PO3MI3HAHHS KOHKPETHUX
CUTYyalllil, skl BiAOYyBalOThCS y MNPUMIIICHHI Ta BIANOBIAHMM YMHOM pearyBaHHs JaHi
cutyairii. OJIHI€I0 13 OCHOBHUX OCOOJMBOCTEN «PO3YMHOTO OYJIMHKY» € came 00'e€ THaHHS

JEKUIBKOX MIJCUCTEM Y 00’ €THaHu KepoBaHui koMiuieke (Pucynok 1.1).

o 1111
Hit

Pucynok 1.1 — CxemaTuune 300paxkeHHs1 cucteMu «Po3yMHMI Oy AMHOK»

OnHi€ero 13 HAUOIBIIT BAXJIMBUX OCOOJIMBOCTEN CUCTEMHU «PO3YMHHU OYIMHOKY, 1110

HaJia€e 1l BIAMIHHOCTI BiJ] IHIIKUX BUIB OpraHizailli >XMTTEBOTO MPOCTOPY, € T€, IO JaHa
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KOHIIEMIIiS € HAWIPOTPECUBHIIIA Yy B3a€MOIIT JIFOJMHU Ta KUTJIOBOTO MPOCTOPY, a came Iie
Ha/Ja€ MOXJIMBICTh 3a/1aTu Oa)kaHy OOCTAaHOBKY JIMILIE OJHIEI0 MPOCTOI0 KOMAaHIOK, a B
MOJANBIIIOMY B)XE€ aBTOMATHYHI CHCTEMH BIJCTEXKYIOTh pPOOOTY YCIX MIAKIIOYEHUX
CJICKTPOIIPUIIA/IIB Ta IHKEHEpHUX cucteM [3]. Y naHoMy BUTIAKy 3HUKAE HEOOX1AHICTh MPH
nepersial TenebauyeHHs] Y BUKOPUCTaHHI JIEKIIbKOX MYJIBTIB JUCTAHIIMHOTO KepyBaHHS,
BEJIMKOIO KUIBKICTIO BUMHUKAUIB JJIS YIPABIIHHA NpUIaaMd OCBITICHHS, OKPEMUMU
OJIoKaMu KepyBaHHS y KEpyBaHHI CHCTEMaMH OTIAJICHHSI Ta BEHTUJIALIIT, CHCTEMaMHU OXOPOHU
(curHamizaiisi Ta BIJICOCIIOCTEPEKEHHS) Ta 1HIMUM. [IpU BUKOpPHUCTAHHI TEXHOJIOTIT
«pO3yMHUH OYJUMHOK» JTOCTATHHO HAaBITh OJIHOIO HATHUCKAaHHS Ha MYJbTI JUCTAHUIAHOTO
kepyBaHHdA. [licns BuOOpYy HEOOXIZHOrO CHEHApil0 CHCTEMa IIOYMHAE CaMOCTIMHO
HaJalITOBYBaTh pPOOOTYy CHCTEM Y BIAMOBIAHOCTI JO BUOOPY JIOJWHU, fKa BUOpala
CIeHapiid a00 * B 3aJI€KHOCTI BiJ] 30BHIIIHIX YUHHUKIB TaKHUX, SIK 30BHIITHBOI OCBITJIEHOCTI,

BOJIOTOCTI MOBITPsI, OTO/IH, Yacy 1o0u [4].

Jlo KOHIIeNIii MPUMIIIEHHS 13 BUKOPUCTAHHSIM TEXHOJIOTIH «PO3yMHUN OYIUHOK

BXOJISITh MOJIOKEHHS [4]:

— Po3poOka iHTErpoBaHOT CUCTEMHU KEPYBAHHS MPHUMIIICHHSIM, TOOTO CHCTEMH,
AKa MAa€ MOXJIMBICTh 3a0€3MEYUTH KOMIUIEKCHY pOOOTYy YCIX CHCTEM
IPUMIILICHHS, @ caMe: KOHTPOJIb JOCTYMY, BEHTHJIALIS, OCBITICHHS, ONaJICHHS,
BOJOITIOCTAYaHHs Ta 0€3J1141 1HIIHX.

— BupimeHHss MOCTaBIeHUX CIlEHapiiB Ta 3a7ad IijacucreMaM BOYIOBaHOI
CUCTEMU KEPYBaHHS MPUMIIIIEHHSM Ta BiJICYTHICTh Y MOTPeOi 00CITyrOoByIOUOTO
nepcoHaiy. Tak 3BaHUHN «IHTEIEKT» 3aKJIaJJa€ThCS Y BHINE3Ta IaH1 MiJCUCTEMH,
SIKUM SIBJISIE COOOIO MEBHUM AJITOPUTM JT1i, IKUH BIAMOBIa€ 3MIHAM MTOKa3HUKIB
HasBHUX Yy CHCTEMI JATYHMKIB Ta PEIITH TOJIi, HAMPUKIAI IMO3AIITaTHUX
CUTYyaIIii.

— MexaHi3M HeraiiHOoro BHMKHEHHsSI Ta 3a HEOOXiJHOCTI mepenadi 3acoOiB

KEpyBaHHsS JIIOJWHI OyIb-sIKOI MiJCUCTEMOI0 I1HTENEKTyaJbHOT OyAiBIIi.
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OaHOYacHO 13 MM MOBUHHO OYTH HaJaHO OJHAKOBUU Ta 3PYYHHUI JOCTYII JI0
KEepyBaHHs 1 Bi3yasi3aiii yciX YaCTHH CHCTEMU «PO3YMHHUN OyIHWHOK» s
JFOVHH.

— T'apaHTyBaHHS KOPEKTHOCTI poOOTH AJI1 KOHKPETHUX MIJCUCTEM IIPU BUNAAKY
BIIMOBHU 3arajibHOi CHUCTEMH KepyBaHHS ab0 OyIb-SKHUX IHIIUX EJIEMEHTIB
CUCTEMH.

— Bapricts MopepHizaiii Ta 00CIyroByBaHHS CHUCTEM MNPUMIIICHHS MMOBUHHA
OyTH MIHIMaJbHOIO, 110 y MOOYAOBI MiJICHCTEM MOBUHHO 3a0€3MeYyBaTHUChH
BUKOPDUCTAHHSIM 3arajbHMX CTaHJApTiB, AaBTOMAaTHYHE BHSBJICHHA Ta
HaJalITyBaHHS HOBHUX IPHUCTPOIB Yy MpoIecl AOJAaBaHHS IX JI0 1CHYKOYOI
CUCTEMH.

— IcHyBaHHS y UpPHUMIIIEHHI TOTOBOTO KOMYHIKAIIHHOIO CEPENIOBHILA, SKE
HEOOXiHE y MIAKIIOYEHHS MOJYJIB Ta MNPUCTPOiB 10 Hei. OKpiM 1LbOTO,
HEOOXIHO, 100 Oyja HasBHA MOXJIMBICTh BUKOPHCTAHHS PI3HHUX THIIIB
GI3MYHUX KaHATMIB y $KOCTI KOMYHIKalIfHOTO CepeloBHUIla, HaIpPHUKIa]

c1aOKOCTPYMOBI JIiHII, paJioKaHall, CUJIOBI JIiHI.
VY cucteMi «po3yMHUI OyIMHOK» HasBHI Taki 00’ €KTH aBToMaTH3allii [5]:

— CepBep yIpaBiiHHS;

— KepyBaHHS OCBITJICHHSIM;

— KepyBanns o0jaHaHHSM 13 TAHETEH CEHCOPHOTO KEPYBaHHS;
— KepyBanns enekrponpuBoaaMu;

— KonTpons aBapiiiHUX CTaHIB Ta €IEKTPUIYHNX HABAHTAKCHD;

— KiimaT-KoHTpOIIb;

— Cucremu Jyuist opraHizallii KOHTPOJIIO TOCTYITY;

— KepyBaHHs crucTeMOI0 BEHTHIISIIIT;

— OXOpOHHO-TIOKEXHA CUTHATI3AIlis;
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— llenTpanizoBaHe KepyBaHHs CHCTEMaMUu;
— CucreMu BiJI€OCIIOCTEPEIKEHHS;

— MynbsTupywm;

ByniBis 13 HASIBHOIO CUCTEMOIO «PO3YMHUI OYTMHOK» Ma€ BEJIMKY KUIbKICTh IIEpeBar.
Cucrema KepyBaHHS HaJla€ MOKJIMBICTb BIACHUKY PO3POOUTH MPOoLEypH (PYHKIIIOHYBaHHS
Oyab-sIKO1 CKJIaHOCTI, a/K€ yCl eIeMEHTH JaHOI CUCTEMHU MaroTh 3MOTY 3JIaro/KeHoi Ta

ciinpHOI mparti. [Tpukiaagom po3pobku mpomenyp, ki 30epiraroTs pecypcu [6]:

1. 3abe3neueHHs Oe3MeKH Ta KEPyBaHHA JOCTYIIOM;

2. YrpaBniHHS Ta 00K OUIBIIOCTI MapaMEeTPIB CUCTEM Ta Yy pa3l iX KPUTHUHUX 3MiH
MUTTEBE pearyBaHHS.

3. Bignanenuii KOHTpOJIb Ta KEpyBaHHSA MPUMIIICHHSIM, aJKE€ Y TaKid CUCTEMI €

nuGPOBUMH YC1 KEPYIOU1 Ta 1HOOPMAIIFHI KaHAJIA 3B SI3KY.
bp yci kepy dop y

3a 10MOMOrol0 HaBiTh OJHOTO JIOTUKY € MOKJIMBICTb 3pOOMTH OUTbII KOM(OPTHUM
CBIi OyAMHOK, a caMe OyJe BCTAaHOBJIEHO KOMGMOPTHUI Uii KOHKPETHOI JIOJUHU
MIKPOKJIIMAT, OIyCTSATHCS IITOPU, HAMOBHHUTHCS BaHHA, OyjJe BKJIIOYEHO OCBITICHHS.
JlocTyiHa MOXKJIMBICTh HaBITh PO3ITPITH 1KY, HE BCTAIOUH 31 CBOTO MICIIS, JIUIIE HEOOX1HO
3a37aJIeTiIb PO3MICTUTH 11 Ha TUIUTI. JJOCTyIMHA MOXJIMBICTH KEPYBaHHS MeJlia arnapaTyporo

BUKOPHCTOBYIOUYH CEHCOPHI Manesi [6].

VY KepyBaHHI OCBITJICHHSIM HasiBHA MOJKJIMBICTb HE TUIBKHM KEPYBaHHS SICKPaBICTh
JIAMITH TIPY BKJIFOYEHHI a 1 4acy MpOTATOM SIKOTO Oyje TOCATHYTA 3aJlaHa SICKPaBICTh JIAMITH.
JIns 11boro HEOOXiTHO BHKOPHUCTOBYBATH CIICHIAIBHI CBITIOPETYJISATOPH. B OCHOBHOMY
(GyHKIIIS TOCTIHHOTO KOHTPOIO OCBITIIFOBAHOCTI HEOOXI/THA Y BUKOPUCTAHHI JIJIsl IPUMILLEHb
odiciB, 1O M03BOJISE B HE3AJCHKHOCTI BiJ 30BHIMIHIX (PAKTOPIB MIATPUMYBATH 3aJaHy
OCBITJICHICTh Yy NMPUMIIIEH]I YU AKOiCh MOBEpXHI. MOXIUBICTh YBIMKHEHHS 30BHILIIHHOTO
OCBITJICHHSI aBTOMAaTHUYHO 3aJIEKHO BIJI NPUCYTHOCTI JIIOJIEM YW Yacy J00HM MOXKe

3a0e3MeYnTH JAOJATKOBUM KOMMOPT MEIIKAHISIM OYJUHKY, a TaKoX BIJUISIKyBaTH
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37OBMHUCHHKIB. J[JI1 X 1ijieil He0OX1THO BUKOPUCTOBYBATH CHeEIliaibHI JaTYUKH CBITIIA,

MPUKJIA] IPEACTABIEHO HA PUCYHKY 1.2.

Pucynoxk 1.2 — JlatTuuku cBiTia

Cucrema «po3yMHHMI OyIMHOK» Ha TIOCTIHHIM OCHOBI TPOBOAWTH BHUMIPH
TeMIEepaTypu y KOXHIM OKpemid KIMHATI 1HAMBIAyaJdbHO Ta BUKOHYE TMEBHI [ii s
OIATPUMKKA i1 Ha TEBHOMY 3aJaHoOMy piBHI. J[ns TWIATpUMKKA — TeMIiepaTypu
BUKOPUCTOBYETHCS HAMPUKIIA[ KEPyBaHHs KJallaHaMHu pajiaTopa abo, SIKIIO BUHHKAE
HEOOX1IHICTh aBTOMAaTUYHO KEPY€E CUCTEMOIO BEHTW I [7]. OKpiM 1bOTO JlaHa cUCTEMa
JIOTIOMara€e BJaCHUKAM TMPUMIIIEHHS Y €KOHOMIi KOIITIB, IO JOCSTA€THCS 3aBISKH
PI3HOMaHITHOCTI PEKUMIB POOOTH: HIYHUMA, KOM(MOPTHHUI 200 PEKUM KOJHU Yy MPUMILLEHHI
HiKOT0 HeMae. BinOyBaTucs 3aMiHa TaHUX PEKUMIB MOXKE SIK 32 PO3KJIAJ0M, TaK 1 B PYUHOMY
pexuMi 3a KOMaHAow. /[ 1IbOro JOCTaTHRO 3aJaTH HAa CEHCOPHIM MaHell HEeOOXiAHY
TeMIepaTypy BIAMOBIIHO A0 HEOOXIAHOTO PEXHMY. 3a HAsSBHOCTI JIaTUYMKIB Ha BiKHaX
HasiBHA MOJIMBICTh aBTOMAaTUYHOTO BUMKHEHHS CHCTEMH KOH/IUITIOHYBAHHS YU OTAJICHHS,
SKIIO CHCTeMa BU3HAYMTh, 10 OyJIM BIAKPUTI BIKHA AJiA NpoBiTproBaHHsA. Lle 103BOIUTH
TaKOX 3a0MAJANTH €Heprito Ta rpour. Jln1d BUKOHAHHS TakKWX 3aBAaHb MOJKHA

BUKOPHCTOBYBATH KOHTPOJIEP, AKIM MPEICTaBICHNU Ha PUCYHKY 1.3.
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Pucynok 1.3 — Kontponep s ynpasninas temnepaTtyporo Osern TPM 32

VY Temny mopy poky HasBHa MOXIJIMBICTh aBTOMAaTHYHO PETYJIIOBATH Kajlko3l, 110
JI0TIOMAarae 3arno0irTy NOTPAIITHHIO 3aiBOI0 COHSYHOIO CBITJIA 1O KIMHATH 0€3 3MEHILIEHHS
CBITJIOBOTO MOTOKY. 3a paXyHOK IIbOI'O MPHUMIIIEHHSI MEHIIIE HAarpiBa€ThCs Bl COHSIYHOIO
CBITJIa Ta JIOOMAara€e 3€KOHOMUTH KOIUTH 33 PaXxyHOK €KOHOMIi €JIEKTPOEHEeprii, Ky

BHUTpPaYac KOHI[I/ILIiOHep.

3a yac BIJICYTHOCTI BJJACHUKIB CUCTEMa «PO3yMHUI OyAMHOK» CKJIaJe 3BIT MPO MO/Ii,
AK1 BIIOYBaIuCh Ha Teputopii Oyauuky [S]. Konu BinOyaeThes skach mo3altaTHa CUTyarlis,
HaIpUKIIQ IPOTIKAHHS BOJIM, TO CHCTEMa «PO3yMHUN OYIMHOK» BUKOHAE HEOOX1THI i1 JIJIs
Jokami3ainii BUHUKIIOI aBapii, HANmpHKJIaJ TPUIMHUATHL MOJa4y BOAW Ta TOBIJIOMUTH
HEOOXIHY Ciyx0y, a Takox rocrnojapsi OynuHKy. [IpM NpPOHMKHEHHI Yy NPUMILIEHHS
3IOBMUCHUKIB CHUCTEMa «PO3yMHHUH [lIM» TMOBIJIOMUTH BJIACHUKA MPUMIIICHHS BCiMa

MOXJIMBUMH KaHAJIaMH 3B’SI3KY 13 HUM Ta 3A1MCHUTH BUKJIMK OXOPOHHOT CITY>KOHU.

Sk1o HeoOX1IHO CTBOPUTHU €(EKT MPUCYTHOCTI, TO CUCTEMA «PO3YMHUN OYJIUHOK»
TaKOXX MO’K€ IMITYBaTH 3BUYHHUM CHOCIO KUTTS MiJ 4ac TOTO, KOJIU BJIACHUKHU BIJCYTHI.

Hanpukiag BMUKaTH My3UKY Ta OCBITJICHHS.

BukopucTtanHs TEXHOJIOTIN «PO3YMHHMIM OyJIMHOK» HAJa€ 3MOTY IEHTPaIi30BaHOTO
IHTEPAKTUBHOTO KEPYBAHHS Ta KOHTPOKO PI3HOMAHITHUX THUMAaX MPUMIIIEHb, TaKUX SIK

odicHI TPUMIIIICHHS, )KUTIIOBI IPUMIIIICHHS Ta Oyab-sKi iHmIl [8].
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VY 3aranbHOMY BHIJISIII CXE€MY CHCTEMH KEpPYBaHHS MOXKEMO OMUCATH HACTYIHUM

BUTIISIAOM [8]:

1. TonoBHUI1 OJ0K KEpyBaHHS

2. Tlpuctpoi 3unTyBaHHS MOKA3HUKIB (JaTYMKH OCBITICHOCTI, TaTUYUKU TeMIEpaTypH,
JaTUYMKU PYXY Ta 1HIII)

3. Ilpuctpoi nis kepyBaHHs (1HPpadepBOHI eMITEpH, peJie Ta 1HIII)

4. Tarepdetricu s KepyBaHHS (CEHCOpHI MaHeni, BeO-1HTepdeiicH, MmyabTH, BUMUKAYl
Ta 1HIII)

5. Mepexa kepyBaHHS, sika 00’ €JHYy€ MK COOOI0 yC1 €JIEMEHTH, SIK1 3TaJlaHl BUILE

6. [lpuctpoi, SKUMU BUKOHYETHCS KepyBaHHS (CBITMJILHUKH, CHCTEMH BEHTHUIALII,
MeJlla KOMITIOHEHTH Ta 1HIII )

7. JomomixkHi Mepexi (11 TOCTaBKHU BiJI€O Ta ay/i0 CUrHaiy, tenedonHna, Ethernet)

8. IIporpamue 3a0e3neUeHHS

JIo OCHOBHMX (YHKIIOHAJIbHUX MOKJIMBOCTEN LIEHTPAIbHOrO OJIOKY KEpyBaHHS
HAJIC)KUTh KEPYBaHHs IPUCTPOSMHU, K1 HOMY MiIMOPSKOBYIOThCA. [l KepyBaHHS TaKUMHU
NPUCTPOSIMK BUKOPHUCTOBYIOThCS Taki iHTepgericu: IR, Rs-232, RS-485, Ethernet,
aHanoroBuil., uuppoBudl Ta 1H. LleHTpanpHuil OJOK KepyBaHHS MICTUTh y €001
6araro3agayny OC Ta y OKpeMuX BUIaJKaX MOKE MICTUTH BJIacHUI BeO-cepBep. JlaTunku,
Kl BUKOPUCTOBYIOTBCSI Y CHUCTEMI «PO3YMHHUN OYIWHOK» 3B'A3aHI MK COOOI0 uepes
OPOMIKHI TPHUCTpOi abo K Oe3mocepeHbO MK COOOK E€IMHOK MEpEeXKer Ta
pPO3TAlIOBYIOThCSl Yy TMEBHUX MicIsX OyAiBial. 31HCHEHHS 3arajlbHOro KepyBaHHS

KOMILIEKCOM «PO3yMHUHN OyJIMHOK» BIIOYBa€ThCs uepes inTepdeiicu kepyBaHHs [6].
OnuiieMo 3arajibHUM poOOYUi aITOPUTM KOMIUIEKCY «pO3yMHUM OyaAuHOK» [9]:

— Jo uenTtpanmpHOro OJIOKYy KepyBaHHS HaIXOIuTh 1H(OpMalis BiJ MPUCTPOIB
BUMIPIOBAHHS TIOKAa3HUKIB, II€ BIAOYBa€ThCS 3a JOMOMOTOI0 BJACHOI MEpexi

KEpyBaHHSI.
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— IIporpamue 3abe3reueHHsl, SK€ BCTAHOBJICHO Ha KEPYIOYOMY OJIOIII BUKOHYE 00pOOKY

OTpUMaHOi iH(opMallii Ta TOBEpTaE KOMAH/H /10 PUCTPOIB KEPYBAHHS.

Komannu nis BUKOHAaHHS MOXYTh HAIXOIWTH 13 BJIACHOT MEpPEXi, a TaKOX 1 3a
JIOTIOMOTO10 JTIOTTOMIDXKHOI Mepexki. Ckian ta opMma iHpopmarlii Ju1s Bizyarizallii 1aHuX, sKi
MICTATH 1H(GOPMAIIIO PO CTaH PI3HOMAHITHUX CHCTEM, a TAK0XK METO/AM reHepallii KOMaH/

3aKJIaaloThCs Ha erarli po3poOku [13, BpaxoBytoun BUMOTH 33J]aHOTO MIPOEKTY.

1.2 IloHATTSA Ta OIS NPUHIUIY POOOTH CyYACHUX BeO-3aCTOCYHKIB
BinpiiicTh KOpUCTYBauiB NEPCOHATIBLHOTO KOMII FOTEPY MAIOTh YSIBJICHHS PO T€, 11O SBJISE
co0010 3BUYalHUI 3aCTOCYHOK, SKUH Mpaltoe y onepauiiHiii cuctemi Windows. A came
3aCTOCYHOK II€ € KOMIT FOTEPHOIO IIPOrpaMolo, 3a J0IMOMOroro sikoi kopuctysau [IK moxe
BUPIIITYBaTH KOHKPETHI HeoOxigHl Homy mpukiaaHi 3axadi [10]. [lpukmamgom Takux

porpaM MOXyTh OyTH Melarieepu, BeO-0pay3epH, MOIITOBI KIIEHTH Ta OaraTto 1HIIKX.

Be6-3acTOCyHOK € pO3MOILIEHUM 3aCTOCYHKOM, aJ[Ke JIOT1Ka MOr0 PO3TaIIOBYEThHCS
Ha CepBepi, a y CBOIO uepry QPyHKINs , sika BigoOpaxkae iHhOpMaIlito 3aBaHTaXEHY 13 I[bOTO
cepBepy mnosisirae Ha BeO-Opay3ep, 1110 BCTAHOBJICHUM Ha KOPUCTYBalbKoMy mpuctpoi [11].
BukoHyrOThCS Taki 3aCTOCYHKHM 3a3BHYaii Ha CTOPOHI BeO-cepBEpy 3a pPaxyHOK YOIO
CTBOPIOIOTH 1HTEp(Qeic MK BeO-caliToM Ta kKopuctyBaueM. Po3poOka Be0-3aCTOCYHKIB B
OCHOBHOMY BiJIOYBA€THCS 13 BUKOPHCTAHHSIM CKPUIITOBUX MOB IPOTPAMyBaHHS TaKUX, 5K
PHP, Perl Ta inmmx. HaGarato pimiie y po3po0iii Be6-3aCTOCYHKIB BUKOPUCTOBYIOTh MOBH
BHCOKOTO pIBHS, SIKI HEOOXIAHO CKOMIUTIOBATH [IJIi KOXHOI KOHKPETHOI omepaiiitHol

cucrtemu (C, C++ Ta iH1i).

[Tpuitom 3anuTiB BeO-cepBEPOM BiJl KIIEHTIB BiJIOYBAETHCS 32 JOTIOMOTOIO TIPOTOKOITY
HTTP. Ilicns npuitomy Ta 00p0oOKHM 3aNUTY BiJ KIIEHTY CepBEp HAJAE BIAMOBIAL y BUTIISAII
HTML-cropinku uu iHMX AaHuX. s oTpuMaHHs TOCTYMy A0 HEOOXiJHOI CTOPIHKU Ha

BeO-cepBepi, HeoOxinHo 3Hatu ii URL-anpecy [12].
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[Tin vac poO3BUTKY BCECBITHBOI Mepexi MOpsi 13 HEI TaKoX 1 BeO-3aCTOCYHKH
BJIOCKOHAJIIOBAJINCh Ta PO3BUBAIMCH JOCUTH CTpiMKO. OfHI€I0 13 HaBaXIUBIIIUX
0c00JIMBOCTE BE0-3aCTOCYHKY € MOJIMBICTH JIOCTYILy 10 HBOTO MPAKTUYHO 13 OYIb-sIKOTO
IPUCTPOIO KOpHUCTyBada Ta OyAb-sIKOTO MiCLA J€ HasBHUU AOCTyn A0 iHTepHeTy. e
OJIHI€I0 BAXKIIMBOIO PUCOIO BEO-3aCTOCYHKIB SIBJISIETHCS X THYUKICTh, 3a0€31eueHHs 0e3MeKu
Ta HASBHICTh MOXJIMBOCTEH Ui iX MacmTtaOyBaHHS. BukopucTaHHs BeO-TEXHOJIOTIH y
po3po0Ili 3aCTOCYHKY Ja€ 3MOTy OTpUMaTd TakKy BJIACTHUBICTh 3aCTOCYHKY, SIK
MyJbTHIIATGOPMHICTh. JlaHa BIACTUBICTH NPOTrPaMHOro 3a0€3MEUYCHHS A€ 3MOTY
MPALIOBATH 13 PO3POOICHUM 3aCTOCYHKOM Y OYIb-IKOMY MPOTPAMHOMY CEpPEOBHIILIl, TOMY
3a JOMOMOT OO JaHO1 BIACTUBOCTI MOYHA BUPIIIUATH IpobsieMy 13 cymicHicTio 113 Ha p13HUX

maTgopmax.

Sk Oy70 Bxe 3°51COBaHO BE0-3aCTOCYHOK SBJIsI€ COOOI0 MpOrpamy, 110 IpaLoe y BeO-
Opay3zepi, came TOMY, JUIsl pOOOTH TaKOro 3aCTOCYHKY HEOOXIJTHO MaTH JOCTYH JI0 MEPExKi
Ta MaTW 1HCTAJbOBAaHMW Ha KOPHUCTYBalbKOMY HpUCTpOi BeO-Opaysep. Omxe ¢yHKuIl
o0uucieHb, 00poOKM Ta 30epiranHs iH(opMalli NoJAralTh Ha BiJJaleHUl BeO-cepBep, a
(GyHKLII TaKk 3BaHOTO KIIEHTY BUKOHY€ BCTAHOBJICHUN Ha MPUCTPOi KOPUCTyBada BeO-
Opaysep. Ha pucynky 1.4 mpuBeneHO cXeMaTHYHO 300pa)kK€HUW MPUHIUIT poOOTH BeO-

3aCTOCYHKY:

KnieHTn Cepeep Cepeep

W=y AonaTKie Harx

API Komnowent
MpepcraeneHHsA nocTyny
pAaHux aHi2 -

AaHnX

(CKBA)
-

Pucynok 1.4 — CxemaTuuse 300pakxeHHs] IPUHIUITY POOOTH BEO-3aCTOCYHKY

[Ipuknagom Be6-3aCTOCYHKY AJIS PO3TIISAY MOXKE OyTH MIMPOKO BiIOMUNA MOIITOBUI
kiieHT «Gmail». BukopucTtoByroun maHuii Be0-3aCTOCYHOK KOPHUCTYBad4 HE BITUyBae
MPUHITUTIOBOT PI3HUINl Yy OCHOBHUX (YHKIIOHAJTBHUX MOXKJIMBOCTSX TOPIBHIOIOYH 13

KJIACUYHUM KJIE€HTChKUM [I3 nis poOOTH 13 €NEKTPOHHOIO TMOIITOI0, SIKE HEOOXITHO
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iHcTamoBaTi Ha cBiil [IK un MoOinpHMI npuctpiii. Po3poOnenuii BeO-iHTEpdeiic nanoro
MOIITOBOIO KJIIEHTY 3a JOMOMOIOI0 Opay3epHOi CKPUIITOBOI MOBHM MpPOTpaMyBaHHS
JavaScript. 3aBasku TOMy, 10 Y po3poOii BeO-1HTepdeicy OyJ0 BUKOPUCTAHO MOBY
JavaScript koprucTyBad MOXe y poOOTI 13 3aCTOCYHKOM BiMIPABIISATH KOMaHAN KEPyBaHHS 32
JIOTIOMOT OO KJIaBiaTypH, OHOBJIIOBATH CTOPIHKH 0€3 MOBHOTO X Tepe3aBaHTaKEHHS (TaKy

MOXJIMBICTh Hagae TexHoJoris AJAX), Ta 1ami [13].

VY cTBOpeHHI1 cy4acHUX Be0-3aCTOCYHKIB OUIBIIICTh PO3POOHUKIB BUKOPUCTOBYIOTh
TexHoJioriro JavaScript, 10 Hajgae 3MOrY BHUKOHAaHHSA JEAKUX (PYHKIIOHAIbHUX
MOKJIMBOCTEH 0€3 HEOOXIAHOCTI y BHMKOHAHHI 3amUTIB JO BIJIJJAJICHOTO CEpBEpy, IO
JT03BOJISIE 3MEHIIINTH HABAaHTAKEHHS HAa CaM CEpPBEp Ta MPUIIBH/IIIUTH BUKOHAHHS TTIEBHUX
3amad. Y mepiof Koiu MoBa JavaScript TUIBKM pO3MOYMHANa CBIA PO3BUTOK, i
BUKOPHCTOBYBAJIM HE JIJIsl BUKOHAHHS SIKUXCh MPAKTUYHUX 33]1a4, a JUIIIE MPOCTO TOMY, 10
BOHA ICHY€. Y 4YacHW MOSIBU JAHOI TEXHOJIOTIl 1i BUKOPUCTOBYBAJIM JIMIIE JJISI TOTO, 1100
3MYCUTHU €JIEMEHTH, SIKI MICTSAThCA Ha BEO-CTOpIHIII pearyBaTH Ha pyX MHUII, JUHAMIYHO
KepyBaTH CTHJISIMHU €JIEMEHTIB, TOIO. ToMy y ITeBHHI Yac, BUKOPUCTAHHS TaHOI TEXHOJIOTI]

CTaJIo MOraHuM TOHOM [14].

[Ipu4yrHOIO CTPIMKOTO PO3BHUTKY MOMYJISPHOCTI BE0-3aCTOCYHKIB y CBHOTOJIEHHI €
MOYaTOK aKTUBHOTO BHUKOPUCTAHHS TeXHOJOTIi JavaScript, sika icCHye y Hami 4acu. AJke
paHillle 3aBXJAU BBa)Kald HEAOJIKOM Yy po3poOIll BeO-3aCTOCYHKIB iX HEAOCTATHIO
JUHAMIYHICTb Ta IHTEPAKTUBHICTH TP B3aEMO/IIi KOPUCTYBaua i3 BeO-CTOPIHKO0. PO3BUTOK
JavaScript 7o TOoro piBHs, KWW HAsIBHUM Ha CHOTOAHIIIHINA JIEHH MOBHICTIO JIONIOMArae

BUPIIIUTH TaHy NMPOOIIEMYy.

OTtxe, sk paHinie Oyy0 3’sICOBaHO y CTaHAAPTHOMY NMPOTPAMHOMY 3a0€3IeUeHHI, SIKe
iHcTamoeThes Ha [1K KopucTyBadiB j10TiKa 3aCTOCYHKY PO3TAIIOBYETHCS OE3MOCEPETHBO Y
mexax [IK 4M iHImoro KopucTyBalbKOro MPUCTPOIO Ha BIAMIHY Bijf Be0-3aCTOCYHKIB, 1€
JoTiKa 3aCTOCYHKY pO3TallloBaHa Ha BiIJalieHOMYy cepBepl. Po3ramryBaHHS JIOTiKA

3aCTOCYHKY Ha BIJJIaJICHOMY CepBepl HaJa€ MOXKJIMBICTh ICHYBaHHS €IUHOI Bepcii
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3aCTOCYHKY, SIKa € 3aBXIU aKTyaJIbHOIO, 3aBMSIKM JaHIi 0COOJMBOCTI, 3aCTOCYHOK TYyK€
JIETKO TOIIMPIOETHCS Cepell yCiX HOro KOpucTyBadiB. BukopucTaHHs BEO-TEXHOJOTIH y
PO3p0oO0ITi 3aCTOCYHKIB JTO3BOJISE BIIIUTH B1Jl KJIACHYHOTO TOIIMPEHHS 3aCTOCYHKY, OCKIIBKH
y TakoMy BHUNAJKy HeMae HEOOXIIHOCTI y OTpUMaHHI KOPUCTyBadeM IOBHOI KOMil
3aCTOCYHKY. 3aB/ISIKU TaKiid 0COOTMBOCTI, KOPUCTYBAUi OTPUMYIOTH JIUIIIE Ty YaCTHHY, SKa
HeoOX1/1Ha M 111 poOOTH 13 3aCTOCYHKOM, a came iHTepdeiic mporpamu. Buxoasdu 13 Toro,
IO CKa3aHO BHUIIE MOXKHA CKa3aTH, IO MpU MOIIMPEHHI BeO-3aCTOCYHKIB ICHYy€ Habararo
MEHIIIE MPOOJIEM y TOPIBHSAHHI 13 MOMUPEHHIM KIIACHYHHUX 3aCTOCYHKIB, ajkKe OTpUMAaTH
JOCTYyN 70 BE0-3aCTOCYHKY MOXJIHMBO 13 OyAb-KOTO TPHUCTPOIO KOPHUCTyBada, SIKUN

171’ €JHAHO 10 MEPEXK1 IHTEPHET.

OCHOBHUM KOMIIOHEHTOM Yy po0OOTI 13 Be€0-3aCTOCYHKOM € Taka mporpama, sik BeO-
Opayzep. s moyaTky poOOTH 13 Be0-3aCTOCYHKOM KOPHCTYBAau€Bl HEOOXITHO JIUIIE B

aZpecHOMY psJIKy BeO-Opay3epy BkazaTu HeoOxinHy URL-aapecy.

BiAMIHHICTIO KJIIACHYHOTO 3aCTOCYHKY, SIKUH KOPUCTYBad 1HCTAJIOE€ HA CBIil MPUCTPIN BiJ
Be0-3aCTOCYHKY € Te, II0 OCTaHHIM pO3TalllOBYEThCS HA BiijajieHoMy cepBepi. Taka
OCOOJIMBICTh JAa€ MOKJIMBICTh KOPUCTYBad€Bl HE BHUKOHYBATH pOJII aIMIHICTPATOpA.
Hanpuknaza y kopucTyBaua Hemae HeoOX1JHOCTI y 3icHeHH1 iHcTanAwii [13, y Hporo Hemae
HEOOX1THOCT1 y BUpilIeHHI rpobiueM 13 ganum [13, amke ponb aaMiHiCTpaTOpa y BUIAKY
Be0-3aCTOCYHKY BHKOHY€ IIIOJIMHA YM Tpymna IoJeHd, sKi 0e3mocepeHb0 BUKOHYIOThH
PO3pPOOKY 3aCTOCYHKY. 3 0JJHOTO OOKY Taka MOJIe/b repeadadae 301IbIICHe HaBaHTAKCHHS
Ha JII0JIeH, K1 PO3POOJISIIOTh 3aCTOCYHOK aJie 3 1HIIIOr0 OOKY, MOJIETb KOJIM HEBEJIMKA TpyTia
MIPOTPAMICTIB, SIK1 3aMarOThCsI PO3POOKOIO 3aCTOCYHKY Ta 30CEpEeKEeHI B OJTHOMY MICIII €
€KOHOMIYHO Ha0arato BUTIHIMUM pimeHHsM. CaMe ToMy 1ie € O1TbII e(hEKTUBHO Ta O1IBII
BUTITHO y E€KOHOMIYHOMY IUIaHI, /K€ Yy TAaKOMY BHUIIAQJKy BIiJICYTHS HEOOXIJIHICTb Y
yTpUMaHH1 IEBHOT KOMaH/! CIIEIIaTICTIB, 1110 MaJi O 3a/1a4y y 1HCTaJIALI] Ta HaJAIITyBaHH1

3aCTOCYHKIB Ha MPUCTPOSX KOPUCTYBAUIB.
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VY BHUKOpHCTaHHI Be0-3aCTOCYHKY BIJICYTHI OyJb-sIKi BUMOTH 110 KOpHCTyBada. Y
po3po0ITi Be0-3aCTOCYHKY 3a3/1aJIeTiIb mepeadadacTbes, Mo Ha MPUCTPOi KOPUCTyBada BKE
1HCTaIbOBaHUI BeO-Opay3ep, amke jJaHa MmporpamMa y Cy4aCHOMY CBITI € HEBIJI’€MHOIO
YaCTUHOIO TIPOTPAMHOTO OTOYCHHS Ha EJICKTPOHHHX KOPHUCTYBAIIbKUX MPHUCTPOSX.
OCHOBHOIO 17I€€10 BUKOPUCTaHHSI BE0-3aCTOCYHKIB € T€, II0 3 HUMH MO>KHA TpaIfOBaTU
npakTuyHo y Oyap-skiii OC, 110 BCTaHOBJIEHa HAa KOPHUCTYBAlIbKUX MPHUCTposix. Taka
MOJKJIMBICTH OOYMOBJIEHA THM, 1[0 y CBOill poOOTI y Be0-3aCTOCYHKY BiJICYTHI OCOOJIMBI
BUMOTH JI0 amapaTHuxX Miaatdopm. [licns moyaTky IIMPOKOTO PO3MOBCIOKEHHS BeO-
3aCTOCYHKIB Y MHUHYJIOMY 3JIMIIWIACH MpoOIeMa 13 HEOOXIHICTIO Yy MIATPUMIN Pi3HUX
BepCiil po3pOo0IIOBAHOIO 3aCTOCYHKY. A caMe KOJM PO3pOOHHMK 3aCTOCYHKY OITyOJIiKyBaB
HOBY HOTO Bepciio, TO 0e3 BUHATKY YC1 KOPHUCTYBadi I[bOTO 3aCTOCYHKY OTPUMYIOTh
OCTaHHIO OIMyOJIIKOBaHY BEPCIIO, JJIsl I[LOTO JOCTATHRO BUKOHATH IMEpPE3aBAHTAKEHHS BEO-
ctopinku. Oppaszy micis myOJiKalii akTyalbHOI Bepcii 3aCTOCYHKY, 3HUKAIOTh YCi Bepcii
Be0-3aCTOCYHKY, SIKI BBOKAIOThCS 3aCTaplUIMMU. 3aBJSKH TaKiil 0COOJUBOCTI KOPUCTYBayl
3aCTOCYHKY MOXXYTh HaBITh HE TIOMITHTH, III0 BOHH BXE€ IOYAJd BUKOPHCTOBYBATH
OHOBJICHY BepCi0 Be0-3acTOCyHKY. TakoXk 3aBISKH J1aHI O0COOJMBOCTI BEO-3aCTOCYHKIB,
BUPIIIYETHCS TPOOJIeMa y 3BOPOTHIM CyMICHOCTI 3aCTOCYHKIB T4 BUKOHAHHSI TIIATPUMKH HE

aKTyaJgbHUX Bepciit [15].

OaHuM 13 ONTUMAIBHUX BapiaHTIB BUKOPUCTAHHS BE0-3aCTOCYHKIB € TE€, KOJM Ha
MPUCTPOSX KOPHUCTyBaua HasBHUN OoOMexeHUd 00’eM HakomuuyBaya iHpopmarlii. Amke
OUEBMJIHA TlepeBara BHKOPUCTAHHS Be0-3aCTOCYHKY Ha NPHUCTPOSX KOPHUCTYBauiB 13
OoOMeXeHUM 00’€MOM HaKomuuyBaya € Te, 10 MPH BUKOPUCTAHHI TaKMX 3aCTOCYHKIB
BIJICYTHSI HEOOXIJTHICTh y 3aBaHTA)KE€HHI Ha CBI1M MPUCTPIN MOBHOI[IHHOTO 3aCTOCYHKY. Y
JIeSIKUX BUIAJKax HaBITh BIJCYTHS HEOOXITHICTh y MIOBHOMY 3aBaHTa)XCHHI 1HTep(elicy, a
JIOCTATHBO JIUILE HOTO YACTHHH, sIKa HEOOX1HA 1JI1 BAKOHAHHS MIOCTABJICHOIO 3aBJaHHs. A,
OTXe Be0-3aCTOCYHKH 3aiiMar0Th Majio MicIl Ha HAKOTIMYyBadi MPUCTPOIO KOPUCTYBaya, 110

JI03BOJISIE TIPUTITBUIIINTH 3aBAaHTAKEHHS Ta PEAKITIIO HA 111 KOPUCTYyBaya.
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CaMme 3aBISKHM PO3MOAUIEHOI apXITEKTypu BeO-3aCTOCYHKY, TO IJs 3BHYAMHOTO
KOpHCTyBaua HOro apxiTeKTypa € MPAaKTUYHO HEBHIMMOIO, IO HAJa€ MOXIHUBOCTI Yy
MaciTadyBaHHI 00YHMCIIIOBAIbBHUX MOXKJIMBOCTEH MporpamMu 6€3 He0OX1THOCTI BTPYUATHUCS
y poOOTy IPHCTPOIB KOPUCTYBAUiB. A came aJIMiHICTPAaTOp MOYKE MOJICPHI3yBaTH arlapaTHe
3a0€3IeUeHHsI CEpBEPY, AKUH MICTUTh Y 001 Be0-3aCTOCYHOK HETIOMITHO JIJIsi KOPHUCTYBaya,

pOBHO,Z[iJII/ITI/I MDK KIJJbKOMa p13HI/IMI/I CCPBCPpAMU HABAHTAKCHH HA 3aCTOCYHOK Ta 1HIIIE.

[Ipu BUKOpUCTaHH] B€0-3aCTOCYHKIB HEOOX1JHO PO3yMITH, III0 BOHU HE MOXKYTh MaTH
JESKUX MOKJIMBOCTEH, 110 HasBHI y KJIACHYHHUX HACTUIBHMX 3acTOCyHKIB. Hampukmanm y
KOPHUCTYBaya BIJICYTHS MOXJIMBICTh KEPYBAHHS arapaTHUMU KOMIIOHEHTaMH MPUCTPOIO 32
JIOTIOMOTOI0 B€0-3aCTOCYHKY, MPAIFOBATH 31 CKIAAHOIO Tpadikoro Ta 1HIIKUM. Y Hallll Yyacu
BE0-TEXHOJIOT1i PO3BUBAIOTHCS IOCUTH CTPIMKO, CaME€ TOMY BCE BUIIIECKA3aHE € aKTyaJIbHUM

JIUIIIE HA ChOTOJIHIIIHIN JIeHb Ta HalOIMmK4Ye MaHOyTHE.

Crnocrepirarous 3a pO3BHTKOM BEO-TEXHOJIOT1M, MOXXEMO CKa3aTH, IO OJIHIEI0 13
HalOUIbII aKTyaJbHUX TEXHOJIOTIM y MaiOyTHHOMY OyIyTh BeO-3aCTOCYHKH. AJIKE BOHH
KOXXHOTO JIHSI CTPIMKO PO3BHBAIOTHCS Ta MAKCUMAaJIbHO HAOIMKAIOThCs 10 KiacuuHoro [13,
K€ MM BHKOPHUCTOBYEMO MPAKTUYHO MIOJICHHO. /(7151 mpuKIIamy Takoro TaKuX 3aCTOCYHKIB
Moxemo po3riisiHyTH 113 Bix komnanii Microsoft — «Office Online». lane 113 siBiisie coOoro
nakeT o¢iCHUX 3aCTOCYHKIB, Kl pOo3poOJieHl y SKOCTI Be0-3aCTOCYHKIB. BOHO 1Mo CyTi €
o0JIermeHoro Bepciero kiaacuuHoro HactuibHoro 113 Microsoft Office, Ta Mae Bci OCHOBHI
MOKJIMBOCTI HOro HacTuibHOro anasnora. [Ipu Bukopuctanni Office Online BiacyTHs
HEOOX1IHICTh Y BCTAHOBJIEHHI J0/aTkoBOro I3 Ha mpuCTpoi KOPUCTYBaUiB, caMe 1€ HaJlae
iM MOXJIMBICTb MPAIFOBATH 13 JOKYMEHTAMH MPAKTUYHO 13 OYb-SIKOTO MICIIS, /e HasiBHE

iHTepHeT 3’ enHaHHs [16].

1.3 AHauxi3 nepeBar Ta He0JIiKiB Be0-3aCTOCYHKIB
[Tepen moyaTkoM po3poOKH 3aCTOCYHKY JAJIsl pO3POOHUKA CTOITh 3a/1a4a, SKa MOJISATae
y BU3HAYEHHI 13 TUIIOM pO3pOOIIOBAHOrO 3acTOCyHKy. Ha manomy ertami y po3poOHHKa

HasIBHI JIeKUIbKa BapiaHTiB. OTHUM 13 TAKMUX BaplaHTIB € po3po0OKa KIIACHYHOTO 3aCTOCYHKY,
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KU MpU3HAYEHUH AJ11 KOHKPETHOI MpOorpaMHoi Ta amapaTHOi miaaTdopMu, AJis peanizallii
SIKOTO HEOOX1THO BUKOPHCTOBYBAaTH PEKOMEHIOBaH1 JIsl KOXKHOI T1aT(opMu cepeoBHILA
pO3pOOKH Ta KOMIUIATOPH. AJIbTEPHATUBHUM BapiaHTOM € pPo3poOKa 3acTOCYHKY 13
BUKOPHUCTAHHSAM BEO-TEXHOJIOTIH, y SKOMY HasBHa Taka OCOOJMBICTb, K T€, IO TaKHM
3aCTOCYHOK He Oyie 3aj1eKaTH BiJ] IPOrpaMHOI Ta armapaTHoi mIaT(opMu KOPUCTYBALIbKOTO
npuctporo. Came 1aHuil eTan € OJHUM 13 HAUTOJIOBHIIINX, aJKE caMe BiJl HHOTO 3aJIeXkKaTh
HACTYIIHI eTanu y po3poOiil nmpoekty. Ha maniii crasii po3poOKu 3aCTOCYHKY YK€ MOXKEMO
3pO3yMITH TpHOJINU3HY BapTICTh HOro po3poOKH, ajke Ha JaHik cTaali BUKOHYETHCS

3aJIy4eHHS MPalliBHUKIB, 0 OYIyTh PO3POOIIOBATH 3aCTOCYHOK JJI1 00paHoi iaThopmu.

BeO-TexHoJ1or1i, SIKi HasBHI HAa CHOTOJIHIIIHIA A€Hb € IOCUTh SICKPaBUM MPUKIAJIOM,
TOr0, IO BJAAJO CTBOPEHA TEXHOJOTI MOXe OyTH 3acTOCOBaHa JIIOJbMHU Y CaMHUX

HaWPI3HOMAHITHIIIUX CIIEHAPISIX Ta CUTYaIlisX.

[IpyHIMMIANBHOIO  PI3HUIECI0 BE0-3aCTOCYHKY Ta KJIACHUYHOTO HACTUIBHOTO
3aCTOCYHKY € T€, IO KJIACHUYHUM 3aCTOCYHOK y CBoikl poOoTi B3aemomie 13 OC, sika
BCTAHOBJICHA HA TMPHUCTPOi, a BeO-3aCTOCYHOK B3a€MOJIE JUIE 13 BeO-Opay3epom, SKHii
BCTAHOBJIEHUM HA MPUCTPOI KOPHCTyBauya. 3aBASKMA Takiii 0COOJMBOCTI MOXHA 3HAYHO
PO3LIMPUTH KUIBKICTh KOPUCTYBAYIB, SIKI 3MOXKYTh MPALIOBATH 13 3aCTOCYHKOM, aJke Y
JIOIMHU  SIKA BUKOPHUCTOBYE 3aCTOCYHOK Ha OCHOBI BEO-TEXHOJIOTIH 3 SBISIETHCS
MOJKJIMBICTh BUKOPHUCTOBYBATH MOTO MPAKTUYHO HA OyAb-SIKOMY MPUCTPOI, e HasIBHUI BEO-
opaysep. [Ipu Bukopucranni HTML — MOBH pO3MITKH TiNEPTEKCTY, y PO3POOHUKA HasiBHA
MO>KJIMBICTh pPO3pOOIIIOBATH KOPUCTYBALbKUIN 1HTEp(ENC, SIKUH Ma€e aJanTHUBHY PO3MITKY.
[e o3Hauae, 1o iHTEepdelic Ta HOro eneMeHTr OyAyTh MiUIAIITOBYBATUCH M1 P13HI PO3MIPH
JUCIIEIB HA MPUCTPOSX KOPUCTYBaviB. AJle X04 1 Be0-3aCTOCYHKH MalOTh BEJTUKY IepeBary
yepe3 COI0 HE3aJIeXKHICTh BiJ MPOTpaMHOI Ta amapaTHoi MmiaTGopMu Ha SKUX BOHU
IPALIOIOTh € 1 JOCTaTHhO BAXKJIMBUU iX HENOJIK — Ha0arato MEHIIa MPOAYKTHUBHICTH y
NOPIBHAHHI 13 KJIACMYHHUMHU 3aCTOCYHKaMH, Kl € ONTHUMI30BaHl MiJl KOXXHY KOHKpPETHY

matopMmy.
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KnacuuHi 3aCTOCYHKH BIIPI3HSIOTHCS BiJl 3aCTOCYHKIB Ha OCHOBI BEO-TEXHOJOTIH
TAM, IO TaKWA 3aCTOCYHOK 3aBXKIU 30€pIracThCs HAa KOPUCTYBAIBKUX MPUCTPOSX. Y
ChOTOJICHHI YK€ OUIBIIICTh KOPUCTYBAUiB JOCTATHBO 3HAHOMI 13 1HCTAISAINIEI0 KJIACHYHUX
3aCTOCYHKIB, aje PO3POOHHUKH HE MOXXYTh BIEBHHUTHCS, IO yCi KOpPHUCTyBadi OyayTh

MPAIlOBATH 13 OJJHAKOBOIO BEPCIEI0 pO3POOITIOBAHOTO 3aCTOCYHKY.

[TopiBHIOIOYM KJIACHYHI 3aCTOCYHKU Ta BE0-3aCTOCYHKH MOKEMO MOOAaYyUTH Oarato
HEJIOJIIKIB Ta IepeBar BUKOPUCTOBYIOUYH TOM UM IHIIUN METOJ] pO3pOOKH 3aCTOCYHKY. Yepes,
Te, 10 KJIACHYHI 3aCTOCYHKH MOXYTh HalpsIMy BUKOPHUCTOBYBATH amapaTHE 3a0e3MeueHHs
MPUCTPOIO, JIsI PO3POOHHMKA 3HAYHO CIPOIIYETHCS POOOTA 13 TAKUMU KOMIIOHEHTaMH SIK
KaMmepa, MIKpOoQOH, ciy>kOM BU3HAYEHHS MICII€3HAXO/KEHHA Ta 1HII. Takox mepeBaroro
KJIACHYHUX 3aCTOCYHKIB € T€, 110 BEJIUKY KUIbKICTh TAKUX 3aCTOCYHKIB MOKHA 3HAUTH B TaK
3BaHUX Mara3mHax 3aCTOCYHKIB. Taka MOXJIUBICTb HaJa€ KOPUCTYyBadeBl OLIbIIOI
BIICBHEHOCTI y Oe3mell BCTAHOBJIIOBAHOTO 3aCTOCYHKY, aJKe Tiepes] MyOiKalliero
3aCTOCYHKY Ha TaKOMY MaiJIaHYuKy, BIH MPOXOAMTH NepeBipky. [lopsin 13 ducieHHUMU
nepeBaramMu 1CHYIOTh TaKOK 1 HEJIOJIIKH Y BUKOPUCTaHHI KJJACHYHUX 3aCTOCYHKIB. 3a3BHYai
Ha Po3pOOKYy KJIACUYHOTO 3aCTOCYHKY HEOOX1/THO O1IbIIIE KOIITIB, 1110 OCOOJUBO aKTyaJIbHO
JUTSL TUX 3aCTOCYHKIB, SIKUM HEOOXiJHa MOKJIMBICTh MPAIIOBATH HA PI3HUX arapaTHUX Ta
nporpamMHux Mmiatgopmax. HaBiTe SKIIO HE 3BakKaTM HAa BapTICThb PO3POOKU TAKOIO
3aCTOCYHKY, 3HAYHO JIOPOKUE OOXOIUTHCS 1 HOTO MATPUMKA Ta OHOBJICHHS, 0COOIMBO SKIIIO
TaKUl 3aCTOCYHOK pO3poOJieHO TIiJi BUKOPUCTaHHS Ha JEKUIbKOX IuiaTdopmax
KOPHUCTYBAI[bKUX MPHUCTPOiB. Hemaio BayKIMBUM € TIIe TaKUW HEIOMIK, K (aKT TOTO, IO
KOPUCTYBadl MOXKYTb BHUKOPHUCTOBYBAaTH pPi3HI BepCii 3aCTOCYHKY y 3B’SI3Ky 13 4YUM

BUHUKAIOTh IPOOIEMH Yy pO3pO0ILIl, a TAKOK CYMICHOCTI Mi>K PI3HUMHU BEPCISIMU 3aCTOCYHKY.

[Ipu nopiBHSAHHI KITACUYHOTO 3aCTOCYHKY 13 BE0-3aCTOCYHKOM MOXEMO TOOAYUTH, 1110
MpaIfoBaTH 13 B€0-3aCTOCYHKaMU JIJI1 KOPUCTYBava HabaraTo MpocCTillie, ake y Oyab-sTKUid
yac Ta 3 OyAb-SIKOTO MICISI KOPHUCTYBad MOKE OTPUMATH JOCTYI 70 aKTyaJbHOI Bepcii

3aCTOCYHKY, HEOOX1/IHA JIUIIIE HASIBHICTh JOCTYITY 10 Mepexi IHTepHeT.
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VY Be0-3aCTOCYHKIB TaKOX HasiBH1 CBOI MepeBaru Ta HeAOIIKA. Mo)kKHa BUAUTUTH OJIHY
13 TIepeBar Be0-3aCTOCYHKIB II€ Te€, II0 y HUX HasBHA CIJIbHA KOJOBa 0a3za s Oe3nidi
IPUCTPOIB, a TAKOXK HAsBHA MOXKJIMBICTh IIBUJKOI aJamnTali Juist poOOTH 13 HEAKTYaJIbHUM
IPUCTPOSMHU, camMe depe3 I Be0-3aCTOCYHKH € MPOCTIIIMMH y CBOEMY OOCIyrOBYBaHHI.
3aBsKU TOMY, Y BUKOPHUCTaHHI B€0-3aCTOCYHKIB BIJICYTHSI HEOOX1THICTh Y 3aBaHTa>KEHHI Ha
IPUCTPOi KOPUCTYBAUIB, TO MOXKEMO CKa3aTH IO L€ TEX € iX MepeBarolo, sika 0coOJIUBO
aKTyaJibHa JJI1 KOPUCTYBaUiB 13 00MeXeHUM 00’ eMOM HakomudyBaya. J{ms po3poOHuKa He
Ma€ 3HA4YEHHs TUIl MPUCTPOIO0 KOpUCTyBada Ta Horo miatgopma, amake Be0-3aCTOCYHOK
mpaioe y BeO-Opaysepi, IO Jla€ MOKJIUBICTh HE 3BaXKATH Ha I11€. 3aBIsKU JaHid
0COOJIMBOCTI y KOPUCTYBauiB HassBHA MOXKJIMBICTh BUKOPUCTOBYBATH 3aCTOCYHOK Ha OYJib-
AKX TPUCTPOSAX, 3a yYMOBM W0 Yy HHUX HasBHUU BeO-Opaysep. Jlorika 3acTtocyHKy
pPO3TaIIOBYETHCA HA BIAJAIEHOMY BeO-CepBepl, a KOPUCTYBad OTPUMYE Ha CBIM MPUCTPIM
auile 1HTepdeiic kopuctyBada. Taka CTPYKTypa 3aCTOCYHKY JO3BOJISIE BUKIIIOUUTH
npo0eMy CYMICHOCTI pI3HUX HOro Bepciid, ajpke AaHa CTPYKTypHa OCOOJIMBICTH Halae
MOJKJIMBICTh BCIM KOPHUCTyBadaM BHMKOPHUCTOBYBAaTH OJHY €IUHY aKTyaJbHY BEpCIIO
3acTOCyHKY. Ha ChOTOAHINIHIN I€Hb YK€ YMMaI0 KOPUCTYBadiB KOPUCTYIOTHCS MOCTIHHO
PI3HMUMH €JIEKTPOHHUMH TMPHUCTPOSIMH, aje JOCBIIYEHHX KOPHUCTYBaudiB BCE K HE IYy¥Ke
Benuka yactuHa. CaMe depes Iie 1€ OJHIEI0 MepeBarol0 BUKOPUCTAHHS BEO-3aCTOCYHKIB €
Te, MO JUIsi WOro BHUKOPUCTaHHS BIJACYTHA HEOOXIAHICT, y WOro I1HCTAJSIIT Ta
HaJAIITyBaHHS, a/I)K€ 1HKOJIU JIJIsl MPABUIIbHOT POOOTH 3aCTOCYHKY HEOOX1THO BUKOHYBATU
JIesIK1 HaJTalTyBaHHS, 1110 MOKe OyTH JOCUTh HE MPOCTUM 3aBJaHHSM JJIs HE IOCBIAUYEHOTO

KOPHUCTYBaua.

[Topsiz 13 mepeBaraMu y BUKOPUCTaHHSI BE0-3aCTOCYHKIB HAsIBHI TAKOX 1 HEAOMIKU. Y
Be0-3aCTOCYHKIB HasIBHUIM TOCUTHh OOMEXEHH JOCTYII 0 anapaTHUX CKJIaJ0BUX MPUCTPOIO
KopucTtyBada. OKpiM IIbOTO JJISI TIOBHOIIIHHOI POOOTH Be0-3aCTOCYHKY HEOOXiHE HasBHE
1HTepHET 3’ €THaHHS Ha IPUCTPOI KOPUCTYBaua, a/Ke BCA JIOTiKa 3aCTOCYHKY pO3TalIoBaHa

Ha BIJIJAJICHOMY BeO-CepBepi, a KOPUCTYBaU 3aBaHTAXKYE JIHUIIE iHTepdelic KOpUCTyBaya.
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1.4 BucHoBKkM
VY manomy po3mini Oyio poO3TASHYTO MOHSTTS Ta OCHOBHI MOJIMBOCTI TEXHOJIOT1i
«PO3yMHHUN OYTHWHOK», TIOHSTTS Ta OTJISA] IPUHIIUITY pOOOTH CydacHHX BeO 3aCTOCYHKIB Ta

aHaJIi3 1X mepeBar Ta HeJIOJIKIB.

Posrnsgaioun moHSATTS Ta OCHOBHI MOJKJIMBOCTI TEXHOJIOTII «PO3YyMHHUI OyIUHOK
MOKEMO 3pOOWUTH BHCHOBOK, 1[0 BHUKOPHCTAHHS J1aHOI TEXHOJIOII] € IMEePCHEKTUBHUM.
3aBASKM BUKOPUCTAHHIO JIaHOI TEXHOJOIII MOKHa 3HA4YHO CIPOCTUTH BUKOHAHHS
NOBCSAKACHHUX 3a/lad JJisl JIIOAUHU Ta 3pOOMTH 1i NPOXKUBAHHS y OYyIUHKY OUIbII
KOM(pOPTHUM Ta 3pYYHUM. 3aBASIKM MOXKIIMBOCTI IPH BUKOPUCTAHHI TEXHOJIOT] «PO3yMHHUIM
OyIMHOK» oONnTHUMi3alli poOOTH PIZHUX CHUCTEM, SIKI BUKOPUCTOBYIOTH EHEpPropecypcu

BJIACHHK Ma€ MOKJIUBICTh CYTTE€BO 3CKOHOMUTH BJIACHI KOIIITH.

Posrngnaroun NOHATTS Ta NPUHLUUIN POOOTH BE0O-3aCTOCYHKIB OYyJIO PO3MVIAHYTO iX
apXITEeKTYpHY CKJIaJOBY Ta MPUHIUN iX poOOTH. A came Be0O-3aCTOCYHOK CKJIAJa€ThCs 13
JIBOX KJIIOYOBHMX YaCTHUH — CEpBEpHA Ta KOpHCTyBalbka 4acTWHU. CyTh KOPHCTYBAIbKOI
YaCTUHM MOJISITaE y HaJaHH1 KOPUCTyBaueBl iHTep(deicy B3aeMo/Iii 13 3aCTOCYHKOM, TOJI1 SIK
JIoriKa poOOTH 3aCTOCYHKY po3TalloBaHa Ha BiaganieHoMy BeO-cepBepl. CepBepHa yacTHHA
MICTUTh Y OOl Taki KOMIIOHEHTH SIK IIporpamMHe 3a0e3reueHHs BeO-cepBepy, sike mpuitMae
3anuTH 10 Hhoro 3a mpoTokosioM HTTP Ta norika 3actocyHKy, 1110 HamrcaHa Ha MEeBHI MOBI

IIPOTrPaMyBaHHSI.

VY BuUKOpHCTaHHI BE0-3aCTOCYHKIB HasiBHI NE€peBarv Taki, sIK BIACYTHs mpoOiema y
3aKpUTHX (HaEpPBOJIOM MOPTAX, AK€ B OCHOBHOMY TaKi MOPTH, K1 HEOOX1IHI NIl poOOTH
Be0-3aCTOCYHKIB HE 3aKpHTI 3a 1oroMororo ¢aepposa [17]. A oTke OCHOBHA repeBara Beo-
3aCTOCYHKIB 1I€¢ MOXIJIMBICTH MpAIlOBaTH Ha PI3HOMAHITHUX MPOTpaMHUX Ta amapaTHUX

miatdopmax 6€3 HeoOX1JHOCTI Y JOJATKOBIM ajanTallii 3aCTOCYHKY.
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2. TEXHOJIOT'II 1151 TOBYJIOBU TA KEPYBAHHSI CHCTEMAMU
«PO3YMHUH BY IUHOK»

2.1  AHaJi3 roToBMX KOMILIEKCIB /sl MOOYA0BM CHCTEMHU «PO3yMHMII OYIMHOK»
KepyBanHs po3yMHUM OYyIMHKOM 3a JIOIOMOIOI BIIJAJIEHOr0 JOCTYIYy YH
CHELIaIbHOTO [IEHTPAIbHOTO MyJIbTa KEPYBaHHS HA3UBAIOTh €KOCUCTEMOIO. ICHY€E nekinpKa

BapianTis [18]:

1. 306ipka cxeMu MNPUCTPOIB CUCTEMU PO3YMHUN OYyIAMHOK CBOIMH pyKamu 3a
JIOTIOMOT'OI0 BUKOPHUCTAaHHSI PI3HOMAaHITHUX Xa0iB; py4yHUU miAOlp Ta HaJalITyBaHHS
KOHKPETHOTO CBOTO IUIAriHy [l KOKHOTO OKPEMOro MPHUCTPO; YIMPABIIHHA 13

BHUKOPHUCTAHHAM CaMOpO6HI/IX SaCTOCYHKiB.

2. IlpunbaHHs TOTOBOrO CTapTOBOTO HAOOpYy, MOTIM TMPHUAOAHHS HEOOXITHUX IS
JTAHOI CHCTEMHM PO3yMHUN OYIMHOK HPHUCTPOIB, SKI CYMICHI 13 NPUI0AHUM CTapTOBUM
HA0OpOM Ta BUKOHATH MIAKIIOYEHHS IMX MPUCTPOIB 10 xaldy, 1HCTAIOBAaTH Ha CBIU

IPUCTPI 3aCTOCYHOK ISl KEpYBaHHS (PYHKUISIMH CUCTEMH PO3yMHUIN OYIUHOK.

SKII0 KOPUCTYBay CKOPUCTAETHCS IPYTUM BapiaHTOM, TO Y TAKOMY pa3l BIH OTPUMAE
yKe TOTOBE PIIICHHS 0€3 HeOOX1AHOCTI MPUKIIAJAaTH JOJATKOBI 3yCUJUIS NIl OopraHizari
poOOTH MPUCTPOIB MK co0o0r0. B3arani cyma BkIlajieHb y TaKy TOTOBHM HaOlp cUCTEMHU
pO3yMHUM OYIMHOK MOK€ OyTW MOpIBHSHO HE BHUCOKOW. Jlyig opraHizaiii cucTeMu
PO3yMHHI OyJIMHOK, OUTHIIOCTI MOXKE OyTH TOCTATHHO MPUI0ATH JUIIIE HAOIp, SIKUH MOXKeE
BKJIFOYATH B ce0e TPHUCTPOI i KOHTPOJIOBAHHS TOXKEXKHOI Oe3neKku, MPUCTPOl s
BUSIBJICHHSI BUTOKY BOJIM, TIPUCTPOI JIJIsi BUSIBJICHHSI HECAHKI[IOHOBAHOT'O MPOHUKHEHHS JI0

MPUMITIICHHS.

VY CchOroseHHI KOpPUCTYyBad MOXE MPUA0ATH PI3HOMAHITHI CHUCTEMHU YTPaBIiHHSA
pPO3yMHUM OYJIMHKOM, sIKI BUKOPHUCTOBYIOTH Pi3HI TEXHOJOTIi 00’ €AHAHHS Ta KEpyBaHHS
OPUCTPOSIMU Yy cucTteMi. Hikue posriasHeMO [eKiTbKa TOMyJISIPHUX TOTOBUX pIllleHb

CHCTEMH PO3YMHH# OYIMHOK Ta MPOBEAEMO aHalli3 iX OCHOBHHUX IepeBar Ta HeaomikiB [14].
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Ajax StarterKit (pucynok 2.1). Jlanuii crapToBuii HaOlp CHCTEMH PO3YMHOTO
OyauHKY po3po0JeHO YKpaiHChKUM OpeHaoM Ajax. Y manomy HaOOpi MPUCYTHI OCHOBHI
NPUCTPOi JJII BIPOBA/DKCHHS KOHTPOIO O€3MeKH Yy MPHUMIMIEHHI, IO JO03BOJISIIOTH
CTHOBICTUTH BJIACHUKA MPUMIIICHHS NP0 MPOHUKHEHHS 10 OYJUHKY UM HANpUKIIAJ] BUTIK

BOoAM. /o maHoro crapToBoro HabOPy BXOJAATh TaKi MPUCTPOT Ta TaTUUKHU:

— lleHTpanpHUl KOHTPOJIED
— be3aporoBuii Openok
— be3apoToBuil 1aTUUK BIIKPUTTS

— be3apoToBHil TaTUHK PyXy

" ' il e

Pucynok 2.1 — CrapToBuii Habip cucteMu «po3yMHuid OyauHok» Ajax StarterKit

[lepeBaru:

— 3axunieHuil paaiokaHan
— Tlpocte HamamTyBaHHS Ta KEPyBaHHS

— IIIBMAKICTH OMOBIIIEHHS

HasiBHICTh pe3epBHOI0O KaHaIy KHUBJICHHS OJIOKY K€pyBaHHS
J1o HeTOJTIKIB HAJIEKUTh HASBHICTH JIUIIIE OXOPOHHOTO (YHKITIOHATY.

Bapricth Takoro Habopy Ha JaHuil MOMEHT cTaHOBUTH 8400 rpH.
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Xiaomi — noOpe BijjoMa KuTaliChKa KOMIIaHisl, sSIKa BUITyCKae Oe3J1i4 pi3HOMaHITHOI Ta
BHUCOKOSIKICHOT eJIeKTpOHIKH. ExocucTeMa TaHOTO BUPOOHUKA HACTIPAB/II € TOCUTH BEITHKOIO
Ta HE OOMEXKYEThCSI IPUCTPOSIMHU, SIKI HasBHI y 0a30BOMy HaOopi, a/pke jJaHa KOMITaHIs €
BUPOOHUKOM BEJIHMKOI KITBKOCTI PI3HUX «PO3YMHHX» TPHUCTPOiB. BoHU € moCUTH
MOMYJISIPHUMU 3aBJSKA CBOIM JTOCTYITHUM JJIsl TIOKYMIIS miHaM. Taka oCOOJIMBICTh TaHOTO
BUPOOHUKA [I03BOJIIE CTBOPHTH CHCTEMY PO3YMHOTO OYIWHKY 3 JIOCHTHh IIHPOKHUMH

(GYHKIIIOHATTEHUMHU MOXJIMBOCTSIMHU.

[Inro3 Mijia (pucyHok 2.2) — 6aratropyHKIIOHATBHIA MIPUCTPIid, 110 MOEHYE y co0i
gk ¢yHKIi xaby, Tak 1 GyHKIIOHAIBHI MOXKIIMBOCTI HIYHUKA, paaionpuiiMada tomio. s
BIJICTe)KEHHSI HECAHKI[IOHOBAaHOTO TPOHUKHECHHS N0 MPHUMIIICHHS BUKOPHUCTOBYIOTHCS
JATYMKU BIIKPUTTS BIKOH Ta JBEPEH, sIKI HAJAlOTh MOXJIMBICTh MPU HECAHKIIIOHOBAHOMY
JIOCTYIIl 10 TPUMIIICHHS HaAiclIaTh TOBIJOMJICHHS BJIACHUKOBI Ta YBIMKHYTH KaMepy
BiJleocTIOCTepeKEeHHs. MOJKHA HaNaIITyBaTH CUCTEMY TaK, 100 HANPUKIIAJ BPAHI IMPH
BIJIKPUTTI BIKHA aBTOMaTUYHO BUMHUKABCSI KOHUIIOHED. be3npoToBa KHOMKA (BUMUKAY) A€
MO>KJIMBICTh OJTHUM HATUCKAHHIM Ha He1 BUKOHATH SIKYCh TIEBHY JIIF0 HATIPUKIIA]T BUXOISTIN

13 ):[OMiBKI/I MOXHa OJHHUM HATUCKAHHAM Ha KHOIIKY 3HCCTPYMHUTH eJ'IeKTpI/IIIHi IpuIaaun.

Pucynok 2.2 — Habip cucremu «po3ymHuii OyauHok» Xiaomi Mijia
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Tako Ba)JIHMBOIO CKJIAJ0BOI0 CUCTEMH «PO3yMHHI OyJIHMHOK» € «IHTEJIEKTyaJbHa»
pozetka. I[licas miakIOYeHHsT TaKOTO TAKOTO MPHUCTPOIO SIK «IHTEICKTyalbHa» PO3eTKa 10
IITI03y CHCTEMH «PO3YMHHUH OyIWHOK» 3 SBISETbCA MOXKIIUBICTH 3alporpaMmyBaTH
CIIeHapiii BUMKHEHHS Ta YBIMKHEHHS €JEKTPUYHHUX MPHUCTPOIB, SKI MiJ €THAHI JO TaKOi
posetku. Hanpukiaa MokHa HAJIAIITyBaTH aBTOMAaTUYHE KePYBaHHS KUBJICHHSIM IPUCTPOIB
3a yacoM JA00M. 3a JONOMOIOI0 HasBHOTO JaT4yMKa pyXy JAOCTYIIHA MOKJIMBICTh
HaJIAIITyBaTH CIIeHApPii KepyBaHHS HAMPUKIIA] OCBITJIICHHIM B 3aJIS)KHOCTI BiJl MPUCYTHOCTI

JIIOJIUHY Y TAHOMY TTPUMIILICHHI.
Bapricth Takoro Habopy Ha ganuii MOMeHT ckiagae 2100 rpH.
IlepeBaru:

— MoxnuBICTh y peanizaiii BEJIUKOi KIJIbKOCTI CLIEHAPIiB JIMILE MPU BUKOPUCTAHHI
0a3zoBOro HabOpy
— CywmicHicTb 3acTocyHKy A kepyBanHs 13 OC Android ta 10S

— BigHOCHO HE BUCOKa BapTiCTh
Henoniku:

— Jlisi BUKOPUCTaHHS «PO3YMHHX)» PO3ETOK HEOOXIAHO MpUI0aTH TEpeXiAHUK Ha
€BPOIEHUCHKUIN CTaHIapPT PO3ETOK, aJ[KEe BOHU pO3pOOJIEH] M1/l CTAHAAPTH KUTAHCHKHUX
pPO3€ETOK

— Ilpu BUKOpHCTaHHI LUIIO3Yy Y PEXHUMI pajionpuiiMada BiH MOXE NpUIMaTH JUIIE

paioCTaHIIi KUTAO.

Redmond. BiagMiHHOIO pPHCOI0 JAHOTO OpEeHIy SBISETHCA IMHPOKUM BHOOPOM
MPUCTPOIB, IKUMH MOXHA KEPYBATH 13 OJHOTO 3aCTOCYHKY. OIiHIOIOYH KUIBKICTh HAIBHOTO
oOnaHaHHS Il OpraHi3ailii CHUCTEMHU «PO3yMHUN OyAMHOK» MOXEMO CKa3aTH, IO

BUPOOHMK 3aliMae JAUpYyIOYl TO3uIli. Y cTapToBui HaAOIp BXOAWUTH MATYUK PYXY,



30

«pO3yMHa» pPO3€TKAa Ta JAaTYUK BIAKPUTTA aBepeil (pucyHok 2.3). Pemry HeoOXimHUX

KOPHCTYBA4€B1 MPUCTPOIB HEOOX1THO KYIyBaTH OKPEMO.

o da
j aeomono &
S

!

| m" i RI‘JM[IN[I) aos

REDMOND &85

Pucynok 2.3 — EnemenTu cuctemu «po3ymHuuii Oy mmHok» Redmond

Bapricte gaHoro 6a30BOro KOMIUIEKTY CUCTEMH «PO3YMHHI OYJIMHOK» CTAHOBHTH

3900 rps.
IlepeBaru:

— Benuke pi3HOMaHITTA «PO3YMHHX» NPUCTPOIB
— HasBHICTh MOXJIMBOCTI MOBHOT aBTOMATHU3all11 )KUTIOBOTO MPUMIILIEHHS

— HapniiiaicTe Ta SIKICTH
Henoniku:

— HeoOxiaHIiCTh y 000B’SI3KOBIM HASIBHOCTI Y KOPUCTYyBaya MPUCTPOIO JIJIsT YIIPABITIHHS
CHUCTEMOIO «pO3yMHUH OyauHOK». TakuM mpuctpoem Moxe OyTH cMapTPoH ado
TUTAHILET.

— BiacyTHS MOXKJIMBICTH KEpYBaHHS FOJIOCOM
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Google — BcecBiTHBO BigOMHUI amepukaHChKUU Openna. Koniemiis kepyBaHHS
CHCTEMOIO «PO3YMHOTO OYJIMHKY» SIBISE€THCS KEPYBaHHS 3a JOMOMOIOIO TOI0Cy. Mae cBiif
BIPTyaJIbHUIM aCUCTEHT, SIKUM BUKIMKAETHCS 3a JIOMOMOTOI0 T'0JIOCOBOI KoMaHIu «OKkeit
['yrm», micist 9oro acUCTEHT TOTOBHMI BHUKOHATH KOMaHIM, $IKI 3MOXE pO3IMi3HATH.
Hampuknag yBIMKHYTH My3HMKY, CTBOPUTH HarajyBaHHS, 3aBECTU OYIWIBHUK TOIIO.
KepyBaHHs cHCTEMOIO BIJIOYBAETHCS 3a IONMIOMOTOI0 MIPUCTPOIO, 110 SBIISE COO0I0 MY3UUHY
KOJIOHKY, SIKM € €IWHUM TMPUCTPOEM CUCTEMH «PO3YMHHM OYIHMHOK», IO BUTOTOBIISE
oe3nocepenubo Google. Pemta KOMIOHEHTIB 13 SIKUX CKIIAJAEThCS CUCTEMA «PO3YMHUU
OYJIMHOK» PO3pOOJISIFOTHCS T4 BUTOTOBJISIOTHCS 1HIIMMH BIJOMUMH KOMIIAHISIMUA TaKUMH SIK
TP-Link, Philips a6o » Xiaomi. 3aBIsku JaHii 0COOJUBOCTI KUTbKICTh CYMiICHUX ITPHCTPOIB

€ 10CTAaTHbO BCJIMKA IJII CTBOPCHHA CUCTCMH «pO3YMHHﬁ 6y,ZII/IHOK)).

VY cepenabomy BapTicTh KoJIoHKH Google Home ctanoButs 4000 rpH. 151 cTBOpEHHS
MOBHOIIHHOI CUCTEMHU «PO3YMHOT0O OYAMHKY» HEOOX1THO JOKYIUIATH OKPEMO yCl1 HEOOX1/IHI
OpUIaaM Ta JTaTYMKH, K1 BUPOOJSAIOTHCS CTOPOHHIMU KOMIaHIsIMU. Po3paxyHOK BapTOCTI
KOMILJIEKTY, IKUI BKIIIOUA€ B c€0€ MOXKIIUBICTh PETYJIIOBATH OCBITIEHHS, OXOPOHH1 (QyHKIIIT

Ta 1HIIIE HEOOX1JHO BUKOHYBATH JJIsl KOKHOTO OKPEMOT'O BUTIAJIKY.
[lepeBaru:

— HasBHICTh MOXJIMBOCTI KEPYBAHHS (PYHKIISIMH «PO3YMHOTO OyAMHKY» TOJIOCOM
— Benuka KUIBKICTh CyMICHOTO OOJIaJIHAHHS, SIKI BUTOTOBJISIIOTH Pi13HI BUPOOHUKHU

— HasBHICTD «PO3YMHOI KOJIOHKHY
Henonikom nanoi cuctemu € ii 10CUTh BUCOKA BapTICTb.

Amazon. Tak camo, sik 1 Google € aMepuKaHCHKOIO KOMITaHIEIO0 Ta € HAHOIMKIUM
KOHKYPEHTOM CHCTEMH «po3yMHHI OyauHOK» Google Home. Tak camo K i B CHCTEMI Bif
Google y Amazon Tak caM0O €KOCHCTEMa «PO3YMHOTO OYIMHKY» MOOYyJOBaHAa HAaBKOJIO
«PO3yMHOT» KOJIOHKH BJIACHOTO BHPOOHUIITBA, a 1HIIN HEOoOX1aHI (PYHKITIOHAIBHI TPUCTPOT

Ta €JE€MEHTH JJIs MO0y I0BU MOBHOI[IHHOTO KOMIUIEKCY «PO3YMHUN OYJIMHOK» BUPOOJISIOThH



32

1HII  BiIOM1 BUPOOHHKHM €JIEKTPOHHHUX MPUCTPOiB. Taka 0OCOONMBICTH JO3BOJISIE
KOPHCTYBA4€Bl MOJETIINTH MOTO 3yCHIUIS y 30MpaHHI HEOOX1THOTO HAbOpy KOMIIOHEHTIB
JUIs peati3allii MOBHOLIIHHOI CUCTEMH «PO3yMHHUHN OYJAMHOK», @ TAKOXK HAJA€ MOKJIIMBICTD Yy
MOJIJIbIIIOMY PO3IIMPUTHA MOKIMBOCTI CBOEI CHCTEMH 3a JOTIOMOTOI0 HOBUX €JIEMEHTIB.
3aB/ASKH BUCOKOI SIKOCT1, JOCUTh HE BUCOKHUX I[1H, & TAKOXK IIUPOKOi CYMICHOCTI, CUCTEMA

BiI[ Amazon BBaXKa€eThCs 0I[Hi€I-0 13 HaﬁFHy‘IKiHIHX Ta IICPCIICKTUBHUX CUCTCM.

Konmeniiis cucreMu «po3yMHU OyJAMHOK» B KOMIaHii AMazon Taka x sK 1 BiJ
Google — BHpPOOHMK BHITyCKa€ JIMIIE CaMy «PO3yMHY» KOJIOHKY, sKa SIBJISE COOOIO
cBoepiaHuii Xabd. Y cepeaHboMy IiHa KOJOHKH cTaHOBUTH 4300 rpH. Pemra KOMIOHEHTIB,
AKI MOXYThb OyTH HEOOXIIHMMH Yy HAJIAITYBaHHI CHUCTEMHU «PO3YMHHUH OyAHMHOK»

BUTOTOBIIIETHCS] CTOPOHHIMHU BUPOOHUKAMH.
IlepeBaru:

— HasBHicTb 3aaTu 0e31114 cueHapiiB Juisi aBTOMaTH3alli
— Benuka KUIBKICTh CyMICHOTO OOJIaJIHAHHS B1J] pI3HUX BUPOOHUKIB

— HasBHIiCTb TOJIOCOBOTO KEPYBaHHS
Jlo HeToTIKIB MOYKHA BITHECTH BIJICYTHICTh MIATPUMKH YKPATHCHKOI MOBH.
[TopiBHSIEMO OUTBIIT HAOYHO XapaKTEPUCTUKU BHUINEOMUCAHUX CUCTEM Y Tabusmii 2.1

Tabnuus 2.1 — XapakTepucTiuKy 6a30BUX HAOOPIB CUCTEMHU «PO3YMHUN Oy TUHOK

Cucrema Ajax Xiaomi Redmond Google Amazon
StarterKit Mijia Home

IIpocroTa y + + + + +

HaJallTyBaHHI

Biakputicth - + - + +

CUCTEMHU
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[Tponosxxenus Tabnwi 2.1

MoOi1pHUI + + - + +

3aCTOCYHOK

Beo- + + + + +

iHTEepdeiic

T'onocose - - - + +
KepyBaHHS

Bapricth 8400 2100 3900 4000 4300

0a30BOTO

HaboOpy, TpH

Po3risiHyBIIM BapiaHTH TOTOBHX NPOrPaMHHMX Ta amapaTHUX PIIIEHb BiJ PI3HHUX
BUPOOHMKIB HAMOIIbII ONTHMAJIBHUMHU BapiaHTaMH € TpoaAyKTH Kkommaniid Google Ta
Amazon. [lani nmpoaykTH € HaWOUTbII ONTHUMAJIbHUMHU TpPU BUOOpPI TOTOBHX CHUCTEM
«PO3yMHOTO OYJMHKY» 3aBISKH HASIBHOCTI Y HUX OUIbII MIMPLIOTrO (PYyHKIIOHATY CEpel
NMo10HUX TOTOBUX CUCTEM, ITPOCTOTI Y JI0/IaBaHHI HOBUX MOJIYJIIB Ta €JIEMEHTIB CUCTEMH, a
TaKO MPOCTOTI IX HAJAIITYBaHHS. AJie uepe3 Te, 10 1iHa Ha 00JIaJHaHHS [IMX BUPOOHUKIB
€ JIOCUTh BHUCOKOI Ta uepe3 HEOOXIAHICTh Y CTBOPEHHI CBOE€I CUCTEMH 3a JOIOMOTOIO

KOMITOHEHTIB BiJl pI3HUX BUPOOHHKIB, TO TaKi BapiaHTHU € HE IOCKOHATUMHU.

2.2 AHaJii3 TexXHoJI0rii 3B’ 3Ky NPUCTPOIB CUCTEMH «PO3YMHMIA Oy TMHOK»

VY cborojieHH1 OUIBUIICTh MOMYJAPHUX MPHUCTPOIB, AKI BUKOPUCTOBYIOTHCS IS
CTBOPEHHS CEPEIOBUILA CHCTEMHU «PO3YMHUI OYTMHOK» 0a3yI0ThCsl HA TEXHOJIOTISIX 3B’ A3KY
takux sk Wi-Fi, Bluetooth, ZigBee ta Z-Wave [19]. KoxxHa okpema Taka TEXHOJOTis
3B’SI3KYy Ma€ CBO1 IepeBaru Ta HENOJIKH, OJHAK JJii KOMIIGHCAIlll HEIOJIKIB OJHOT
TEXHOJIOT1i MO’KHa BUKOPUCTOBYBATH JEKUIbKA TEXHOJOTIN, 10 JAO30JUTh KOMIICHCYBATH

HEJIOJIIKM KOKHOI OKPEeMOi TeXHOJIOTii. BTiM y pi3HUX THHaxX MPUCTPOIB JJIsi CTBOPEHHS
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«pO3YMHOTO  OYIWHKY», WO JO3BOJIAIOTH BHUKOHYBATH PI3HOMAaHITHI  3aBIaHHS

BUKOPHUCTOBYIOTHCSI PI3HOMAHITHI TEXHOJIOT1] 3B’ SI3KY.

Jlnst mpuKiIamy po3TASHEMO CTaHIApTHY IMOOYTOBY TEXHIKY, TaKy SIK TEJEBi30p,
XOJIOAWIBHUK Ta 1HII. Y JoMaIiHid MmoOyTOBIN TexXHilll 3a3BHYall BUKOPUCTOBYIOTH JBI
texHouorii 3B s3ky — WIi-Fi ta Bluetooth. JlaHi TexHOMOTIT TaKOXK MOXEMO 3yCTPITH Y
KOXXHOMY cMapTdoHi. [IpuurHOI0 BUKOPUCTaHHS JaHUX TEXHOJIOTIM MOJsirae y Tomy, IO
JAHUMU TOOYTOBUMH TMPUJIAJIaMU JIIOAN KOPUCTYIOTHCS B HE 3aJIEKHOCTI BiJl HAsIBHOCTI
KOMITJIEKCHOI CHCTEMH «PO3YMHUU OyAWHOK». Y BHUIIQIKax, KOJWM HEOOXITHO BHUKOHATH
3a/layl 3 aBTOMAaTH3allli KEePyBaHHSIM CHCTEMaMH OCBITJICHHS a00 KOHTPOJIIO CHUCTEMHU
KJIIMaTy JOLIUIBHO BUKOPHCTOBYBATH MOJYJl CHUCTEMHU «PO3YMHHH OYIUHOK», SKi
BUKOPUCTOBYIOTh TEXHOJOTIi 3B’si3Ky Z-Wave abo ZigBee. Jlani TexHONOrii 3B’SI3KY
pO3po0JIeH] CHemiaIbHO NIl BUKOPUCTAHHS y TPHUCTPOSIX, SKI OyayTh 1HTErpOBaHI 13
HasBHUMH CBITJIOBUMH MPUJIAJaMU Ta MPUJIaaMHi KOHTPOJTIO KIiMaTy, 3aBASKA [TbOMY BOHH
€ HabOaraTo Ot eHeproeexTuBHUME HXK Wi-Fi Ta Bluetooth. Ane BaxxiuBo 3ayBaxkuTH,

110 JUIsl poOOTH TaKMX MPUCTPOIB HEOOXITHUI CIiel1adbHui Xao.

1) Wi-Fl. Ilpu BuKOpHCTaHHI IPUCTPOIB, SAKI MalOTh MOTPEOY Yy Mepeaadi «BakKKOD»
iHpopmarii (IP-kamepu, Tenesizopu, ay1io TEXHIKa Ta iHII) HEOOXiTHO BUKOPUCTOBYBATH
TexHoJsorito 3B’s3ky WIi-Fi, 1m0 3yMOBIEHO MOMXJIMBICTIO IepeaaBaTH JaHI 3a I[€0
TEeXHOJOTi€r0 goctaTHbOo mBHAKO [20]. 3BiCHO K JaHy TEXHOJIOTIIO MOJXKHA
BUKOPUCTOBYBAaTH TaKOX 1 y PI3HOMAHITHUX MpUIaJax TaKuUX SIK JATYMKW, BUMHKaYi,
TEPMOCTAaTH, ajie L€ He € JOOUUIbHUM pimeHHsAM. Ilpuctpoi, sKi BUKOPHUCTOBYIOTbH
TEXHOJIOT110 3B’513Ky Wi-Fi MarloTh BUCOKE CIIOYKUBAHHS CHEPIii, uepes 110 JaHl MPUCTPOi He
3MOXYTh JIOBIO IIPAIfOBaTH Bij Oatapeliku. Hemomkom BUKOPUCTaHHS MPUCTPOIB 13 TAHOIO
TEXHOJIOT1€10 3B’SI3KY ILI€ € Te, 0 KOKEH BUPOOHHMK CBOTO MPHUCTPOIO TAKOX MPALIOE 13
cBoiM BiacHuM [13 mis kepyBaHHs iX mpwiagamu. [Ipu BUKoprcTaHHI TEXHOJOTIT 3B’ SI3KY
Wi-Fi BigcyTHi yHiikoBaHI CTaHAapTH, SKIi HAJAlOTh MOMXJIMBICTD KEpyBaHHS

«PO3YMHUMH» TIPUCTPOIMHU 13 BUKOPHUCTAHHAM OJHOI'O 34CTOCYHKY. 3aB,Z[$IKI/I BUIIIC



35

3raJlaHuM HEJI0JTIKaM MOKEMO 3pOOUTH BUCHOBOK, IT0 HA TAHW MOMEHT HEMA€E MOKJIMBOCTI
CTBOPHUTHU CUCTEMY «PO3yMHHUI OYIUHOK» KOMGBOPTHY JJIsI KOPUCTYBaua BUKOPUCTOBYIOUN

JIMIIIE TEXHOJIOTI10 3B’ 13Ky Wi-Fi.

2) Bluetooth. Ha remepimHiii 4ac akTyaabHOIO BEpCIEI0 CTaHAAPTY TEXHOJOTII
3B’s3ky Bluetooth € Bepcis 5.3 Low Energy [21]. 3aBasku Tomy, MO TPUCTPOi, sIKi
BUKOPUCTOBYIOTH JIaHy TEXHOJIOT1I0 MalOTh HE BUCOKE €HEProCIOKUBaHHS. 3aBsSKU TaKii
ocobnuBocTi TexHousoriss Bluetooth HaGyna MacoBOro po3MOBCIOKEHHS y MaJICHBKUX
INPUCTPOSAX TaKMX OE3APOTOBI HABYIIHUKU Ta PI3HOMAHITHI JATYMKH, K1 KUBISITHCS BlJ
Oarapeiiok. [IpoGiaemMu y BUKOPUCTaHHI 1aHOT TEXHOJIOTII Taki Xk 5K 1y TexHoJorii Wi-Fi, a
came BIJCYTHICTh €JUHOTO CTaHJAPTY y KEpyBaHHI MPUCTPOSIMH, 1110 3MYIIy€ BUPOOHUKIB
pO3pO0IIATH Al CBOIX MPUCTPOIB BIACHUM 3aCTOCYHOK, SIKMW 3a3BHMYail HE CyMICHUH 13
OPUCTPOSIMU THIIMX BUPOOHUKIB, IO BUKIMKAE HEMPUEMHUI JOCBIJ y KOPUCTyBada MpH
BUKOpPUCTaHHI Takux cucteMm. Y Bepcli Bluetotoh 5.0 3’sBuiiacs TeXHOJOriS 4apyHKOBOL
mepexi (Mesh), sika € BaKITUBOIO /JIi CTBOPEHHS CHUCTEM «PO3yMHHI OyJIHUHOK», ajie 10
CHOTOJICHHS BOHA Maji0 JI€¢ BUKOPHUCTOBYETHCSA y TMPHUCTPOSX ISl CUCTEMHU «PO3yMHHI
OYJIMHOK», aJle MOXKJIMBO Y MallOyTHHOMY JlaHa TEXHOJIOTisl CTaHe OUIbIIl PO3BUHEHOIO Ta

OyJZ1e OCHOBOIO ISl «TIO0YTIOBM» CUCTEMH «PO3yMHHI OYIMHOK.

3) ZigBee. CriouaTKy JaHa TEXHOJIOTIS 3B’ SI3Ky pO3po0sisiiacs i OOMIHY JaHHX Y
Mepexax 13 MpUiiajiB, MO SBIAIOTH COOOK JAaTYMKH, HAIMPHUKIIAA Ta30Bl1 JIYWJIHHUKH,
JYWIBHUKYA BUKOPUCTAHHS €JIEKTPOCHEPTii Ta BOJU, JATYUKHU BIIKPUTTS Ta TEMIIEPATypH
Ta 1Hu. [Ipyn BUKOpUCTaHHI AaHOI TEXHOJIOTII 3B’SI3KYy TOIOJIOTISl CTBOPEHOI MEpexi OyTH
BUKOHAHA y pi3HI crocoOu, HanmpukiIaa KoMmipyacta tonosoris (mesh). Jlana ocobmuBicTh
HA/1a€ MOKJIUBICTh KO)KHOMY MPHUCTPOIO 3B’SA3YBATUCH 13 OYJb-SIKUM IHIIUM IPUCTPOEM Y
MEpexXi Ta IepelaBaTH CUTHaAN Jalll, BUKOPUCTOBYIOUM CYCIJIHIM MOpUCTpPid, a came
BUKOHYBATH PETPAHCIIAIIIO, 3aBISKH YOMY 301IbIIY€ETHCS 3arajbHa HaJIHHICTH CTBOPEHOI
Mepexi. Y TexHousorii 3B’s3ky ZigBee HasBHUU YyHI(DIKOBaHHI CTaHAApT KOMaHJ MJis

KEpYBaHHS CHCTEMOI0 «PO3YMHUI OyIUHOKY», sikuid OyJio 3ampoBamkeno y 2007 poui [22].
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Ha croronHinHiil AeHb OLIBIIICTD MPUCTPOIB, SIKI BAKOPUCTOBYIOTHCS Y CTBOPEHHI CUCTEM
JIOMAaIlTHBO1 aBTOMaTH3allli BUKOPUCTOBYIOTh TeXHOJIOTiI0 ZigBee, Hampukman mammu,
3aMKH, JAaTYUKK Ta iHII. Pa3om 13 TUM y MOOYTOBiM TEXHIIl Takikd K TEJIEBI30pU Ta
XOJIOJMUIbHUKHN JIaHa TEXHOJOTIST HE BUKOPHUCTOBYEThCA. [lOpiBHIOIOUM MPHUCTPOi, SKi
BUKOPHUCTOBYIOTh TEXHOJIOTIIO ZigBee Ta iHIIN TEXHOJOTii, TO MOXEMO CKa3aTH, L0 Y
NpUCTPOiB 13 ZigBee IiHM Ha HUX € HWKYUMU Yy TOPIBHSAHHI 13 KOHKYPEHTaMH, SKI
BUKOPHUCTOBYIOTh 1HIII TEXHOJOTIT 3B’sI3Ky. AJjie He3BaKalodd Ha yCl TepeBard y
BUKOPDUCTAHHI JIAaHOI TEXHOJOrli 3B’S3Ky, Yy KOpHUCTyBaua BIJCYTHS MOKJIMBICTb
«MmoOyAyBaTU» CUCTEMY «PO3YMHHMU OYyAMHOK» 13 BHUKOPUCTAHHSIM JIHIIE MPUCTPOIB HA
TEXHOJIOT1i ZigBee, aJke y TaKMX MPUCTPOIB B1ICYTHS IOBHA CYMICHICTb P BUKOPHUCTAHHI

MOJIYJIiB Ta Xa0iB Bij] pI3HUX BUPOOHUKIB.

4Z-Wave. JlaHy TEXHOJIOTII0 3B’SI3Ky OyJ0 po3poOJieHO CHeIiagbHO s
BUKOPUCTAaHHS Yy IPHUCTPOSX, SIKI MPU3HAYEHI JUIsl aBTOMAaTH3alli, TOOTO JJii CTBOPEHHS
CUCTEMU «PO3YyMHHUH OyIuHOK». OJHI€IO 13 TOJOBHUX OCOOJIMBOCTEH Ta IepeBar JaHoi
TEXHOJIOT1i € HAasBHICTh IOBHOI CYMICHOCTI MDXK pI3HUMH HPHUCTPOSIMU BiJ PI3HUX
BUpOOHMKIB. Hampukian gaTyuk pyxy BiJ OJHOTO BUPOOHHMKA MOKE KEPYBATH TMMEPOM,
SKUW BUITYCTMB IHIIMK BUPOOHWMK, a BUKOHAHHS aBTOMAaTHU30BaHUX 3amad Oyne
3abe3rneuyBat KOHTpoJsiep RaZberry. Ha choroaHimmHiidi feHb y NpoAaxi HasBHI Oe3Jiu
PI3HOMaHITHUX TPHUCTPOIB, SKI BUKOPUCTOBYIOTH TEXHOJIOTiIIO 3B 53Ky Z-Wave, 110
JI03BOJISIE 33JIOBOJILHUTU MPAKTUYHO OY/b-5IK1 OTPEON Y CTBOPEHHI CUCTEMHU «PO3YyMHHM
OyIMHOK». Y MOOY/I0BI CUCTEM «PO3yMHUN OyAMHOK» y MPUMIIIEHHI, K€ Ma€ TUIOMNLY J0
500 M? Haiibinei nomupena Texuomnoris Z-Wave [23]. Texaonoris 38’ sa3ky Z-Wave Takox
BUKOPUCTOBYE KOMIpHY TomoJjorito (Mesh), 1mo Hagae MOXIMBICTH JUIsl pPEeTpaHCIALIi
CUTHAJTy Ta 3HAXOKEHHS HAWOIIBII ONTUMAILHOTO MAPIIPYTY Y aBTOMATHYHOMY PEKHMI.
[Ipu oOmexxeHOMY OIOIKETI Ha «IMOOYAOBY» CHUCTEMH «PO3YMHHU OYIWHOK» HEI0JIKOM

OyJie 1OCUTh BUCOKA I[IHA HA MPUCTPOI, K1 BUKOPUCTOBYIOTh JlaHy TexHousorio. CepenHs
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BapTICTh MPUCTPOIB CTAaHOBUTH MpubIN3HO 70-90 monapis, 110 € JOPOKYE y MOPIBHSAHHI 13

aHaJioraMu, siki po3poOJIeHH] 13 BUKOPUCTaHHSIM TeXHOJIOTii ZigBee.

VYV Tabauii 2.2 npUuBEIEMO TTOPIBHIHHS TEXHOJOTIN 3B 3KV, SIKI BAKOPUCTOBYIOTHCS
b

y «100YZI0B1» CUCTEMH «PO3YMHUM OYIUHOK.

Tabnuis 2.2 — NOPIBHSHHS TEXHOJIOT1H 3B’ 513Ky CUCTEMH «PO3yMHHI OYyIMHOK

TexHosoris e HasBHicTh BapricTh
BUKOPHUCTOBYEThCA | yHI(DIKOBAHOTO
CTaHAapTy
KepyBaHHS
pUIagaMH
Wi-Fi IP-xamepu, BincyTHiit Cepenns
TEJEeBI130pH,
aynaio/mesia mieepu
Ta 1HII1

Bluetooth be3apoToBi Bincyrhii Cepenns
HaABYIITHUKH,
KOJIOHKH Ta
PI3HOMaHITHI
TaTYNKH HA
Oarapeikax
ZigBee VY Mmepexax 3 YacTkoBo Hu3bka
aTYUKIB
(JIIYUIBHUKA
€JIEKTPOEHEPT i,
BOJIH, razy),
JTATYNKA
TeMIlepaTypu Ta
1HIIT

Z-\Wave VY 6inbIocTi HasBHa noBHa Bucoka
OpUIAIIB, K1 CYMICHICTh
BUKOPHCTOBYIOTh y
«mo0y10B1»
CUCTEMU «PO3YMHUH
OYJIMHOK»
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2.3 HasiBHi KOMILTeKTYI04i 111 cucTeMu «Po3yMHuUil 0y IMHOK
[Tepen «moOyI0BOIO» CUCTEMHU «PO3YMHHM OYIUHOK» HEOOX1THO BU3HAYUTH 3a1adi,
K1 He0OX1JTHO Oy/1e BUPIIIYBATH 3a JOMIOMOTOIO MO0y I0BaHOT CUCTEMHU. Y TAaHOMY BHUIIAIKY
Oyne po3TasHYTO TPHIATH, sIKi HEOOXIiIHI JUIsl CTBOPEHHS 0a30BOI CUCTEMHU «PO3YMHHU

OYJIMHOK» 13 MOXKJIMBICTIO KOHTPOJIIO O€3MEKU Ta YaCTKOBOIO aBTOMATH3AIIIETO.

OnHMM 13 HAUOPOCTIMIKMX IPUCTPOIB 13 AKUX MOXHA MOYATH «I10OYIOBY» CHUCTEMHU
«pO3YMHHUN OYIMHOK» SIBJISIE COOOI0 «PO3yMHA» JIaMIIOUKa. Y JaHOMY BHUIMAJKy HasiBHUI
npuctpiii NiteBird WB4, 110 siBiisie co0010 «pO3yMHY» JIaMIIOUKY, SIKWW MTPEICTABICHUN Ha

pUCYHKY 2.4.

-

Pucynok 2.4 — «Pozymua» namna NiteBird WB4

3aBAsSKA TOMY, IO TaKi JJAMIIOYKHA MalOTh MOKJIMBICTH IMiJKIIIOYATH A0 3arajibHOI
CICKTPOMEPEK] MIPUMIIICHHS 1€ J1a€ MOXJIUBICTh 3IMCHUTH JOCUTH IIPOCTE BCTAHOBIICHHS
TAKOT0 TIPUCTPOIO, HOTO JOCTATHHO JIMIIE BKPYTHTH Yy MMATPOH. Taki JIaMId Jal0Th
MO>KJIMBICTh KOPUCTYBA4€Bl PEryJIIOBAaTH MapaMeTpy BUIPOMIHIOBAHOTO CBITJIA, a caMe

SICKPaBICTh Ta KOJIP CBITJA. 3aBIIKM BUKOPUCTAHHIO Y JIAMITaX IAHOTO TUITY CBITIION10HUX
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€JIEMEHTIB BOHM CIIOKMBAIOTh HA0AaraTo MEHIIE eIEKTPOCHEPTIi Ta MalOTh OUIBLINI CTPOK
CIY)KOM BIHOCHO 3BHUYAMHUX JIAMI PO3KAPIOBAHHA. 3ajIsi TOTO, 00 30UIBIIATH

«PO3YMH1» MOXKJIMBOCT1 HassBHOT JIAMITH, MO>KEMO JI0JIaTH JI0 JaHOT CUCTEMHU JIaTYUK PYXY.

Takox 1J11 OTpUMAaHHSI TaHUX PO TEMIIEPATypPy Ta BOJOTICTh MOBITPs NEepea0avyuMo
BIJIMOBIIHI JaT4uKH. JIJig TOro, 1100 HE BUKOPUCTOBYBATH JBA OKPEMHUX JATYUKH BI3bMEMO
npuctpiii Xiaomi Mi Temperature and Humidity Monitor, sikuéi MicTUTh y coO1 1 JaTYHK
TeMIlepaTypy 1 AaT4yuK BoJjiorocTi. Ha pucynky 2.5 mpencraBieHO aTyuK BOJOTOCTI Ta

TeMIepaTypu Xiaomi.

Pucynok 2.5 — Jlatuuk Bojorocti Ta TemnepaTypu Xiaomi Mi Temperature and
Humidity Monitor

HactynHumu KoMmoHeHTaMu OyAyThb NAaTYUKH BIOKPUTTA. Y JaHOMY BHIAJIKY

BCTaHOBJICHO JaTuuku BiIKpUTTs Perenio PECWSO01, sxuii npeacTaBiieHO Ha pUCYHKY 2.6.
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(¢

perenio

Pucynok 2.6 — JlaTumnk BiiKpuTTs BiKOH abo asepeit Perenio PECWSO01

Jlanuil naTdvk siBisie cCOOOK KOHTAKTHHUM CEHCOp, SIKUH HEOOX1HO 3aKpiIUTH Ha
BIKOHHUX pamax Ta Ha JBepsix. OCHOBHOIO 3aJauelo I[bOr0 AaTYUKa € 3a]a4a MOBIIOMUTH
PO HECAHKIIIOHOBAaHE IPOHUKHEHHS /10 MPUMIILIEHHS Yepe3 BIKHA a00 ABEpP1 Ha SIKUX JaHHUM
JaTYMK BCTAHOBJIEHUI. AJle 3a JOMIOMOTOK JAHOTO JAaTYMKa HassBHA MOKJIMBICTbh HE JIMILE
BUKOHYBATH OXOPOHHI (PYHKII, a 1 HampuKiaJ MOXHAa BUMKHYTH KOHIMI[IOHEp NpH
BIIKPUTTI BiKHA. 3a JIOMOMOTOK JaTyhKa BIJAKPUTTS € MOXKJIMBICTh HaJallTyBaTH
CHIOBIIICHHS BJIACHUKY TPHUMIIICHHS MPU HECAHKI[IOHOBAHOMY MPOHMKHEHHI 0 HBOTO, a
TaKOK YBIMKHYTH KaMmepy BIJI€O HaIJIsiIy Ta aKTUBYBAaTU 3BYKOBY CHUTHANI3allll0 JJIsi TOTO

1100 IPUBEPHYTH yBary.

Jlist 3a0e3nedeHHs TPOTUTIOKEKHOT Oe3MeKr He0OX1THO BCTAaHOBUTH Y MPUMIIIICHHI
JATYMK 3aTUMJICHHS. Y HAIlOMy BUNAAKYy BCTAaHOBIICHO JaTYWK 3aauMJiIeHHS Perenio

PECSSO01, sikuii npencTaBiieHu Ha pUCYHKY 2.7
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Pucynok 2.7 — Jlaruuk 3aaumiieHocti Perenio PECSS01

[Ipu BUSBIEHI NaTYUKOM JAMMY 33JUMJIEHOCT] y MPUMILIEHHI, BIH MMOJA€ KOMAHJIU Y
CUCTEMY KEpyBaHHS «pPO3YMHOI0 OyJMHKY», @ Ta y CBOIO Uepry NpHUilMae pIIIEHHS Mpo
noxaneli Aii. Hanpuknaa Mo)KHa HajgalTyBaTH MPU BUSBICHHI AUMY BIIKJIIOYEHHS YCIX
CJICKTPONPWIAIB Ta HAMICIATH CHOBIIIEHHS BJIACHUKY. TakoXX IaHUM JaT4UuK MOXKE
MpaIoBaTl y AaBTOHOMHOMY pEXHMI. Y TakoOMy pexuMi pPoOOTH y HBOTO HasiBHA
MO>KJIMBICTh TPU BUSBIEHHI 3aJUMJIEHHS MOJABaTH 3BYKOBI CHUTHAJIW ISl TOTO, LI00

IIPUBEPHYTH yBary.

Jlns 3a0e3nedeHHs] BUSBJICHHS NPOTIKaHb BOJIW HEOOXIJHO BCTAHOBHUTH JIaTUYHMKH
npoTikaHHsA. JlaTyuMkyM MpoOTIKaHHS JOLUUIBHO BCTAHOBIIOBAaTH Yy  KIMHATax, Je
0e3nmocepelHb0 HAUOUIBIINKA PU3MK MPOTIKaHb, @ CaM€ Y BaHHIM KIMHATi, Ha KyXHI M1J
MUHKOI0, 017151 ipasibHO1 MarmuHu. Ha pucyHky 2.8 nmpeacTaBiaeHo JaTYMK MPOTIKaHHS BOAU

Ezviz T10.
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Pucynok 2.8 — Jlatunk npotikanus Boau Ezviz T10

[Ipu peanmizaiiii CUCTEMHU «PO3YMHHH OYJIMHOK» Ba)JIUBUM E€JIEMEHTOM € JIaTYUK
pyxy. 3amayero JaTdyMka pyXy € BUSBICHHS Yy TPHUMINICHHI J€ BIH BCTaHOBJICHHI
NPUCYTHICTh JIOAUHU Yu TBapuHH. Ha pucynky 2.9 npeacrasineno natuuk pyxy Hommyn
MS-20-Z. Jlauuii 1aT4uK € IPOCTUN y BCTAHOBJICHHI, PUKPIMUTH 10 HEOOX1THOI MOBEPXHI
Horo MO)XHa JHIIE 3a JOMOMOTOI0 OJHOTO Imypyna abo TpuKiIeiTH. 3aBAsKU CBOEMY
HU3bKOMY €HEPTOCIOXMUBAHHIO TaKUil JAaTYMK MOXKE MpaIloBaTH MPUOIH3HO 2 poKu 6e3
HEOOXITHOCTI y 3amiHi Oatapeiiku. IlepeBaroro JaHOro JaT4MKa TaKOX € MOrO

KOMITaKTHICTb, 1110 pOOUTH HOT0 MPAKTUYHO HEMOMITHUM.

Pucynok 2.9 — Jlaruuk pyxy Hommyn MS-20-Z

B ocHOBHOMY 3ajader0 CHUCTEMH «PO3YMHHUH OYJIUHOK» SIBIASIOTBCA J1i ISt
BIJIKJTFOUCHHSI €JICKTPOIPIIIAIIB Bl Mepeki. Uepes 11e icHye HEOOX1THICTh Yy nepeadadeHH1

«PO3yMHUX» PO3ETOK. 3a3BUYail BOHM MPEACTaBICH] Y (POpMi Tak 3BaHOTO MEPEX1AHUKA BiJl
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BMOHTOBAHO1 y KIMHAT1 PO3ETKH JI0 €IEKTPONpUIaay KOPUCTyBaya, 3aBIIKH YOMY B1ICYTHS
HEOOX1IHICTh y JOKJIQJaHH1 3aiiBUX 3yCWib JUIsi MOHTaxy. /[lns mpukiamy po3risiHeMo
«po3ymuy» po3etky TP-Link HS100, sixa npexncrasiena nHa pucynky 2.10. /lana posetka
Ma€ 3HAYHO IMHMPII (PYHKITIOHATBHI MOYKIIMBOCTI, a HI’K MPOCTO TIEPEMUKAHHSI 110 KOMaH/II
BiJl KOpUCTYBaya. A came Ipu BUKOPUCTaHH1 JaHOi pO3€TKH HasiBHA MOXJIMBICTh KEPyBaTU
YKUBJICHHSIM €JICKTPONPUIIAAiB, SIKI MIJKIIOUYEHI O Hei 3a TaliMepoM, a TaKOXK HasBHA

¢GyHKIS IO 300py CTATUCTUYHUX JIaHUX IO €JIEKTPOCIIOKUBAHHIO.

Pucynok 2.10 — «Pozymua» pozerka TP-Link HS100

CraHOM Ha CHOTOJHINIHIA JI€Hb ICHYIOTh TaKoXX NOOYyTOBI mpuiaau (YalHUK,
MyJIbTHBapKa Ta IHII) y SKAX HasBHA MOXJMBICTh BOYJOBYBaHHS B CHCTEMYy 0e€3
BUKOPHUCTAHHS «PO3YMHHUX» pPO3eToK. [IpukiamomM Takux mMoOyTOBHX MPHUIAliB MOXYTh

Oyt npuianu Big Bupoonnka Redmond.
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Takox mOMyISIPHUM IPUCTPOEM Y CUCTEMI «PO3YMHHUN OYJMHOKY € €IEKTPOKAPHU3.

[Ipukiag cxemMu HOro MOHTaXXy MPUBEIECHO Ha pUCYHKY 2.11.

>

Pucynoxk 2.11 — [TpuHUMI BCTaHOBJICHHS €IEKTPUYHOTO KAPHU3Y

J{nst kepyBaHHSI IITOpaMu a00 Kalt031 HEOOX1THUM crielliadbHUM MOYJIb, SIKUM SIBJISIE
co0oro motop. JlJis KepyBaHHS TaKUM MOTOPOM HEOOXIJIHI CHeIliadbHI MIKPOMOIYJII, SIKi
MpEACTaBJICHI PI3HUMHM BUPOOHMKaMH, Hampukian Zipato Tta Qubino. 3aBAsku CBOil
OuIbIINA (PYHKITIOHAJIbHIN MOXJIMBOCTI Kpaiie oOpatu moayib Qubino Shutter. ¥V manoro
MOJIYJISl HasBHA MOXJIMBICTh y TPOBEJCHI BHUMIPIB €JIEKTPOCHOKUBAHHS Ta HasBHA
MO>KJIMBICTh aBTOMATHYHOTO BUSBJICHHS KpalHIX TOJIOKEHb Kamro3i. Takok MPHUCYTHS

MO>KJIMBICTh CHHXPOHI3allii 13 Oy TUIHHIUKOM.

Sk yxe 0yI0 3’ICOBaHO ICHY€ BeJIMKa KUTbKICTh BUPOOHHKIB IPUCTPOT JJIsI CTBOPECHHS
CUCTEMHU «PO3YMHHMH OYyJMHOK» Ta BCli BOHM Yy BHUPOOHHITBI CBOiX HPHUCTPOIB
BUKOPUCTOBYIOTh PI3HOMaHITHI TEXHOJIOT1I 3B’ s13Ky. i TOrO, 11100 3’ABHJIaCh MOKJIUBICTh
00’ €THaHHS TaKUX MPUCTPOIB Y OJIHY €MHY CUCTEMY HasiBHA HEOOX1HICTh Y TOIATKOBOMY
IPUCTPOI, KU sIBJIsIE cO0010 1LTI03. OCHOBHOIO 33[]a4€I0 IUTI03Y SIBISETHCS BUKOHYBATH
pOJIb TaK 3BAaHOTO IEHTPY CTBOPEHOI Mepexi. 3aBIaHHAM IUII03Y € 30ip pi3HOMaHITHUX
JAHUX 13 CEHCOpIB Ta MPHUCTPOIB Ta MepeAady iX HAMPHUKIAL Y XMapy, IJs MOAATBIIOro
JOCTYIy 70 HHUX 13 cMapTdoHy 4 BeO-iHTepdeicy. A TakoX HUII03 BUKOHYE (DYHKIIII
KOMYyTaIlii KOMaH]l MDXK IPUCTPOSIMU. Y HI1(DIKOBAaHUN CTAaHAAPT JIsl CTBOPEHHS MOMJIHBOCTI

00’ eIHaHHS MPUCTPOIB BiJl PI3HUX BUPOOHUKIB B OJIHY MEPEXKY BIACYTHIN.
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2.4 BucHOBKHM

Y manomy po3mini Oyio BUKOHAHO aHANi3 YK€ KOMIUIEKCHO TOTOBHX PIIICHB IS
o0y /I0BH CHCTEMHU «PO3YMHUI OyJIMHOK». PO3riismatoun roToBi pilieHHS MPOTPaMHUX Ta
amapaTHUX KOMIUIEKCIB MOXHA BUJUIUTH Taki BapianT, ik Google Home Ta Amazon. Jlani
pIIICHHS € HAHO1IBIIT IPOCTUMHU Yy BCTAHOBJICHHI JOJAATKOBUX MOJIYJIIB Ta HaJIallITyBaHHI.
Ane BUOIp TaKWX TOTOBUX CUCTEM HE € 1/1eaIbHIM, a/)K€ BOHH € JJOCTAaTHHO KOIITOBHUMHU Ta
IpU CTBOPEHHI CBO€i CHCTEMU «PO3yMHHMID» OyJAMHOK, KOPUCTyBaueBl HEOOX1JTHO
KOMOIHYBaTH MOJYJIi BiJl pI3HUX BUPOOHHMKIB, III0 HE € JOCTATHHO 3PYYHUM Ta THYUKUM

BaplaHTOM.

Byno po3risiHyTo TeXHOJOr1i 0e3ApOTOBOrO 3B’SA3KY, SIKI BUKOPUCTOBYIOTHCS IPHU
peasnizaliii MPOeKTIB «IMOOYJOBI» CUCTEM «PO3yMHUH OyIuHOK». Byio 3’scoBaHo, 110 pu
“noOyA0B1” CUCTEMHU «PO3yMHUMN OyIMHOK» HANOUIbII 3pDYYHUM PIIICHHSM € BUKOPUCTAHHS
TexHoJIoTli Z-Wave, ajpke Ha PUHKY MPEJCTABICHO BEIUKY KUIBKICTh PI3HOMAaHITHUX
IPUCTPOIB B1Jl PI3HUX BUPOOHUKIB JUIsl CTBOPEHHS CUCTEMH «PO3YMHUIN OyIUHOK». Y JaHOT
TEXHOJIOT1i HAasIBHUN YHI(IKOBaHWI CTaHIAPT, IIO JA€ MOBHY CYMICHICTb MPUCTPOIB Bij

Pi3HUX BUPOOHHKIB MIJK COOOI0.

Takox Oyn0 PO3IMNIAHYTO JEAKl NPUCTPOI, SIKI HEOOXITHO BUKOPUCTOBYBATH JUJISt
noOy10BH 0a30BOT CUCTEMU «PO3yMHUN OyIMHOK» 13 (PYHKITIOHAIBHUMH MOKJIUBOCTSIMHU

OXOPOHO Ta YACTKOBOI aBTOMAaTH3AIlli.
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3. BUBHAUEHHS TA PO3IJISAI T 3ACOBIB JIJISI PEAJI3ALI MPOEKTY

3.1 Bu3dHaveHHH i3 NPOrpaMHUMHU 32c00aMHM JIJI peaJtizauil NPoeEKTy

Y croroaeHHi iH(MOpMaIliiHI TEXHOJOTIi PO3BUBAIOTHCS JOCUTH IIBUIKO, 3aBISIKA
bOMY JIJIsi OUIBIIOCTI JIFOJIEH CTadu JOCTYIMHUMH JJii KOPUCTYBAHHS TakKl MPHUCTPOI, SIK
cmaptdonu, [IK Ta HOyTOyKH. Uepe3 Te, 110 pi3HOMaHITHI €JIEKTPOHHI MPUCTPOi HAOYIH
IIUPOKOTO PO3MOBCIOJKEHHS y PO3pOOHMKA 3aCTOCYHKIB 3’SIBUJIAcsl HEOOXIIHICTh MpH
pO3poOII 3aCTOCYHKIB POOOTH X JOCTYITHHUMHM JUIi BUKOPUCTAaHHS Ha JEKUIbKOX BHJIAaX
npuCTpoiB. ['0OBHOIO TIPOOIEMOI0 y po3poO0Ili TaKUX 3aCTOCYHKIB, M0 MOXYTh
BUKOHYBATHCh Ha PI3HUX MPOTPAMHHUX Ta amapaTHUX IUIaTGopMax € BEJTUKE PI3BHOMAHITTA
takux 1atgopM. Jlany mnpobnemMy MoOXe BUPIIIMTH Taka BIIACTUBICTH, SIK

KpocrutathopMHICTh [24].

BnactuBicTh mporpaMHOTO 3a0€3MeUeHHs], 32 JOTIOMOTOI0 SIKOT IOCATAEThCSl poOoTa
PO3pOO0IIIOBAHOTO 3aCTOCYHKY OUIbIIIE HIXK HA OJIHIM MPOrpaMHiil Ta anapaTHiil miaatdopmi
Ha3MBaeThCs KpocruiardopmuicTio. [Ipukiamom Takoro mporpaMHOTO 3a0e3MeYeHHs, 110
BUKOPUCTOBYIOTh JIaHy BIJIACTUBICTh MOXYTh OYyTH 3aCTOCYHKH, SIKI PO3pOOJICHI IS

BHUKOHAHHS 0JJHOYacHO Ha jaekinbkox OC, Hanpukiaa Linux Ta Windows.

Posrismaroun OLIBIIICTh AKTyaJIbHUX Ha TEMEpINIHIA 4Yac BHCOKOPIBHEBUX MOB
mporpamMyBaHHS MOKHa CKas3aTH, 10 BOHM € Kpocmiardopmui. KpocmmaTthopmHICTs y
TaKUX MOBaX MPOrpaMyBaHHs 3a0€3Meuy€eThCsl TaK 3BaHUMU IIepeKiiafayaMu, 110 J03BOJISE
3aCTOCYHKY BHUKOHYBaTHUCh Ha PI3HMX MHOporpaMHux Iuiaropmax. Jlns mnpuBeneHHs
MPUKIIAy PO3MIITHEMO MOBH mporpamyBaHHs Taki, sk C, C++ Tta Pascal. Jlani MoBu
porpamMyBaHHs JI0CATAIOTh BJIACTUBOCTI KPOCIUIATPOPMHOCTI HA PIBHI KOMIUIALII, TOOTO
MOXEMO CKa3zaTd, 1[0 JJIs PI3HUX NOPOrpaMHUX Ta amapaTHUX IIaTGopM ICHYIOTh
KOMIOUIATOPH KOAy. [HIIMM mpHKIagoM KpocIuiaTOpMHHUX MOB MPOrpaMyBaHHS MOXKHA
npeacTaBuTH Taki MoBH, sk C# Ta Java, amke iX BIACTUBICTb KPOCIUIAT(OPMHOCTI
JIOCATAEThCS Ha Tak 3BaHOMY piBHI BukoHaHHs [25]. Taka 0cOOMMBICTh O3HAYAE, IO IS

TOTO, MO0 BUKOHATU po3pobseHe [I3 i3 BUKOPUCTAHHSM JAaHUX MOB MPOTPaMyBaHHS,
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BIJICYTHS HEOOXIHICTh y IEPEKOMITUIALI KOTy IpOrpamMu Juist pi3HUX miatdopM. OgHak 11
TOTO, 00 MaTH MOKJIMBICTh BUKOHAHHS TaKUX 3aCTOCYHKIB 1HKOJIM HasBHA HEOOXiTHICTB,
100 Ha MPUCTPOi KOpHCTyBadya OyJI0 BCTAHOBIICHO JTOJAaTKOBE MpOrpaMHe 3a0e3rmeueHHS.
[TpuxmagomM Takoro AOJATKOBOTO MPOTPAMHOrO 3a0e3MEUYeHHS MOXe OyTH CepelOBHILE
BuKoHaHHS Java Virtual Machine, sike HEoOXiTHO MaTH BCTAaHOBJECHHWM Ha MPHUCTPOI
KOpHCTyBaya, 100 3aIyCcKaTH 3aCTOCYHKH HAITMCaHi 13 TOTIOMOTOI0 MOBH IPOTpaMyBaHHS

Java.

[Ipy BUKOHAaHHI 3aBJaHHS AaHOI AUIUIOMHOI PoOOTH, OyAyTh BHKOPUCTaHI BeO-
TEXHOJIOT11l. 3aBsSKU TOMY, 110 IPU BUKOHAHHI JJaHOi 3a/a4i OyayTh BUKOPHCTOBYBATHCh
BE0-TEXHOJIOT1i, po3p00JIEHNI B pe3yJIbTaTi 3aCTOCYHOK Oy/1e MaTH 3MOT'y BUKOHYBAaTHCh Ha
PI3HUX IPOrpaMHUX Ta anapaTHUX IUIaTdopmax, M0 JO3BOJIUTH JIFOJUHI BUKOPUCTOBYBATU
nane I3 mpakTnuHO Ha Oyab-IKOMY KOpUCTyBalbkoMy MpHucTpoi. Ilpu BHUKOpHCTaHHI
JAHOTO THITYy 3aCTOCYHKIB IepeadayeHo, IO Ha KOPHUCTYBALbKOMY MPHUCTPOi YiKe
BCTaHOBJICHUH BeO-Opay3ep. Y po3poOlii Be6-3aCTOCYHKY OCHOBHOIO MEPEBArolo € Te, 110
JUIsl IOT0 BUKOPHCTAHHS Ha PI3HUX IUIaT(Gopmax BIACYTHS HEOOXIJHICTh Yy IPOBEAECHI
KOMIIUTALIT KOAY 3aCTOCYHKY AJig KOKHOi miardgopmu okpemo. llle onHiero Baromoro
NepeBarold BUKOPUCTaHHS BeO-3aCTOCYHKIB € Te, IO NpU HOTO BUKOPUCTAHHI Y
KOPUCTYBaya BIJCYTHS HEOOXITHICTh Y THCTAJSALIl TOAATKOBUX KOMIIOHEHTIB y MPHUCTPIM
KOpHCTyBaua, ajpKe JIsl poOOTH 13 Be0-3aCTOCYHKOM HEOOXITHUMN JIMIIE OAUH KOMITOHEHT,
TOOTO BeO-Opay3ep, sIKMii 3a3BUYail 1HCTATHOBAHUM 332 3aMOBUYBAHHSAM Y MPAKTUYHO YCIX

nonyssipaux OC.

[Ipu HanucaHH1 cepBEpHOT YACTUHU BE0-3aCTOCYHKY Oy/i€ BUKOPUCTAHO CKPUIITOBY
moBy nporpamyBants PHP [26]. MoBa nporpamyBanus PHP HaOysa cBO€i momyasipHOCTI
3aBJSIKM 1i IPOCTOMY CHMHTAKCHUCY, 3aBASKA YOMY HaBITh MOYATKIBELb y MpPOTrpaMyBaHHI
MOX€ JOCTaTHhO IIBHJAKO OINAHyBaTH JaHy MOBY mporpamyBaHHs. JlaHa MmoBa
porpaMyBaHHS 13 CAMOTO MOYATKY 11 pPO3BUTKY pO3poOIItoBaiacs Jjisi BUKOPUCTAHHS TpU

HaIMCaHHI BEO-CTOPIHOK, a MI3HIIIEe 1 Be0-3aCTOCYHKIB. 3aBJASIKM MOYATKOBINA OpleHTaIli
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JaHOT MOBM MPOTpaMyBaHHS Ha BeO, y Hii OyJio mepemdavyeHo Aesiki 0COONMBOCTI , SIKi
JI03BOJISIFOTH OLTbII €()EKTUBHO IMpPAIIOBATH y mapi i3 MoBor po3mitkn HTML [27]. s
NPUKJIaTy TMPUBEIACMO TaKy BIIACTHUBICTB, SIK TE, IO Y PO3POOHHMKA HasiBHA MOXJIUBICTH
BCTaBIIATH KoJ Hanmucanui Ha MoBi PHP 6e3mocepenaro y HTML cropinky, mo He Oyze
BUKJIMKATH KOJHUX MpoOieM y 00pooOii inTepnperatopom PHP. Jlana ocoOnuBicTs Hamae
OlTbIIIe MOXKJIMBOCTEH JJII 3pYyYHOTO BHKOPUCTaHHS MOBHU mporpamyBanHs PHP mpwm
dbopmyBarai HTML cTOpiHOK, 3aBASKH 4OMY 3’SIBJSETHCS MOKJIMBICTh HAIaTH O1IBIION

THYYKOCTI Ta JMHAMIYHOCTI BEO-CTOpIHKaM.

Haii6inpmr BakJIMBUM KOMIIOHEHTOM Y POOOTI Be0-3aCTOCYHKY SIBIISIETHCS BEO-
cepsep. Posrasaatoun anapatHy cCKiagoBy BeO-cepBepy, MOXKHA 3pO3yMITH, 110 BIH IO CYTI
€ TaKUM K€, SIK 1 3BUYalHUN OMAIIHIN KOMIT I0Tep, KU Mae MiIKIIOUYEHHS 10 MEpexi
IHTEpHET Ta 3a JIOMOMOTOIO0 JIaHOT MEpeXi BUKOHYE JIii JIsi TIOCTaBJICHHS (DaiilyiiB CTOPIHOK,
110 30€epiraroThCsi Ha CepBEpl JO MPUCTPOIB KOPUCTYBAuiB. 3/1€OUIBIIOIO PI3HUICIO BEO-
ceppepy Ta 1K cnermiansHe nporpamue 3abe3nedeHns. Hanpukian nis podoTu BeO-cepBepy
HeoOx1aHe 113, sike BUKOHY€E KOHTPOJIb JOCTYITy KOPUCTYBadiB B€0O-3aCTOCYHKY 10 (haiisiiB
JTAHOT'O 3aCTOCYHKY, sIKi 30epiratoThcs Ha BeO-cepBepi. [ '0J0BHOIO CKI1aJOBOIO TPOTPAMHOIO
KOMILUIEKCY Be0-3aCTOCYHKY € Takui KomMmoHeHT, sk HT TP-cepsep. 3a qomomororo gaHoi
MPOTPAMHOI  CKJIQJIOBO1 BeO-CEpBEp HacaMmrepel OTPUMY€E MOKJIIUBICTh MpalioBaTH 13

npotokoioMm HTTP Ta kopekTHO ompaiiboByBaTu 3anuTH 3a Aornomororo URL-aapec.

Jlns peanizariii gaHoro mpoekty Oyae Bukopuctano [13 BeO-cepBepy i Ha3BOIO
Apache HTTP-cepBep. Hacammepen mane I13 BeO-cepBepy SBISETbCS OJHUM 13
HaWMmonyasipHiKX y cBiTi. OCOOIUBICTIO MOTO € Te, IO JaHU MPOAYKT MA€ BIIKPUTHI
MOYaTKOBHH KOJI, @ TAKOK € O€3KOIITOBHUM J1J1s1 BUKOprcTanHs. [1pu Bukopucranui Apache
y po3poOHMKa BIJCYTHS HEOOXIAHICTh Yy 0OMeEXeH1 BUOOP1 OIepalliiiHol CUCTeMH Ha sIKii
Oyne mpairoBaTH BeO-cepBep, a/pke BIH MOXE OyTH BCTAHOBJIEHWW Ha OUIBIIICTH

nonysipaux OC, takux sk Linux, Mac OS, Windows Ta inmmmx [28].
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CtaHoM Ha CBHOTOJHINIHIM JeHb TMepeBakHa OLIbIIICTh BeO-3aCTOCYHKIB
BUKOPUCTOBYE CHEIianbHI 0a3W MaHuWx, s 30epiraHHs Ta BUKOPWUCTAHHS HEOOX1THOI
iHpopMmairii. MOXIUBICTE BUKOPUCTAHHS 0a3 JaHUX 3°SBWIACS IICHIS TOSBH MOBH
nporpamyBanHs PHP. Taka HOBa MOXKITUBICTB ITPH pO3pOOIIl BEO-CailTiB Ha1alla MOKIIUBICTh
PO3pOOHUKaM y pO3/IIJICHHI KOHTEHTY Ta KapKacy CTOPIHOK BeO-cailTy, ajpke Terep HasBHA
MO>KJIMBICTh JTUHAMIYHO 3aBAaHTaXyBaTH HEOOXITHUWA KOHTEHT 3a JOMOMOIOI0 3alUTy /10
bJI. 3aBmsiki BHKOPHUCTAHHIO TaKOTO MIAXOAY TIpH po3poOlIili BeO-3aCTOCYHKY JUISI
pO3pOOHUKA CTa€ JICTIIMM aJMIHICTPYBaHHS PECYpCy Ta IMOJAbITy WOro MOJEpHI3AIIIO.
[Ipu BuKOpuCTaHH1 0a3 JaHUX BIAOYBAETHCS 3HAYHE MOJIETIIEHHS Y BUPIIIEHH] TUTaHb IS
COpPTYBaHHS, MONIYKy Ta mariHamii gaHux. [Ipy BUKOHaHHI JaHOTO MPOEKTY Oyae
BUKOPUCTAHO cucTeMy KkepyBanHs Oazamu nganux MySQL. CYBJl MySQL sBnserbcs
OJIHIEIO 13 HalOuIbI nonyJispHuX Ta yHiBepcanbHux CYBJI. IlepeBaramu BUKOpUCTaHHS
MySQL € ii Bucoka mBUAKICT OOPOOKH JaHWUX, BOHA BIAKPUTHHN MOYATKOBUU KOJ Ta €
OE3KOIITOBHOIO N7 BUKOPHUCTAHHS y CBOIX MPOEKTaX. TakoK MpH BUKOPUCTAHHI JAaHOT
CYB/l HasiBHA MOKITUBICTh BUKOPUCTAHHS 3pYYHOr0 BeO-1HTepdercy sl aqMIHICTPyBaHHS

0a3 naHux, skt Mae Ha3By phpMyAdmin,

3.2 CepBep HTTP
Jnst poOoTu Oynb-sSKOro Be0-3aCTOCYHKY HEOOXITHUU BeO-cepBep, ajKe BIH €

OCHOBHOIO CKJIQJIOBOIO y pOOOTi Be0-3aCTOCYHKIB.

bynp-sxuii BeO-cepBep CKIIAJIA€ThCSA 13 JBOX CKJIAJOBHX, a caMe 13 amapaTHoi
CKJaI0BOI Ta mporpamHoi. Posrmsgaroum amapaTHy CKJIagoBy BeO-cepBEpy, MOKEMO
3pO3YMITH, IO 3 TOYKH 30pY «3aiiza», BiH sBJs€ coOoro 3Buyaiinuii 11K, skuii Bukonye
byHkiii 30epiraHHS TaKuX CKJIaJA0BUX BeO-3acTocyHKy, sik HTML cropinku, daitmm
Tabnuib cTuiiB CSS, 300paxkeHHs Ta iHII1. AJie y 000B’A3KU BeO-cepBepy BXOAUTH HE JIUIIIE
30epiranHs (aityiiB, a TaKOX X JOCTaBKa JIO MPUCTPOIB KOPUCTYBadiB. (s MOXKIHMBOCTI
BIJITAJICHOTO JIOCTYIY JO 3aCTOCYHKY, SIKMM MICTHTBhCS Ha BeO-cepBepi, BIH Mae OyTH

HIIKIIOYEHUN 10 M100aabHOI MepeXi IHTEPHET Ta JIJIsl 3pYyYHOCTI BUKOPUCTAHHS Ma€e OyTU
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HasBHE ]IS BUKOPHCTAHHS JIOMEHHE iM’s, Hampwikian example.com.ua. Posrisimaroun
IpOrpaMHy CKJIAJIOBY BeO-CepBEpy, MOXKEMO MOOAYNTH, 10 BOHA SBIBIETHCS MPOTPAMHHAM
KOMILUIEKCOM, SIKUH CKJIaJIa€ThCS 13 JIEKIJIBKOX KOMIIOHEHTIB, SIKI BUKOHYIOTh (DYHKITIT JIJIst
KOHTPOJIIO JIOCTYITy JI0 pPecypciB, fKi pO3TalllOBaHI Ha cepBepi Ta iHII. [0J0BHOIO
CKJIaJIOBOIO Yy TporpamMHOMY KoMIuiekci BeO-cepBepy € HTTP-cepBep, 1m0 siBisie co0010
KOMIIOHEHT, SIKUI BUKOHY€E poOOTY 13 MepexxeBUM npoTokosoMm HT TP Ta onpanboBye URL-

3aIlnuTH.

OcHOBHMM 3aBJIaHHSM BeO-cepBepy € HaJaHHs BiAMOB1 A1 3a 3anuToM o URL-aapeci.
Y BIANOBIAI MOXE MICTUTHCH 3anuTyBaHuil aiin, Hampukiang HTML cropiHka,
300pakeHHs Ta 1HmeE. Takok Moke OyTM BUKOHAHUM 3alUT HA BUKOHAHHS TaK 3BaHOI
porpamu, y pe3yJibTaTi 4oTo Micis 3B€pHEHHS KOPUCTyBaya JIo IporpaMu ado CKpUNTY Ha
CepBepl BiH OTPUMAE Y BIJATOBI/Ib, sIKA MICTUTh PE3yJbTaT BUKOHAHHS MPOTPAMHOIO KOAY,
akui OyB 3anuTaHui. Jlani QyHKIIi € OCHOBHUMH YaCTUHAMU IIpU poOOTI BeO-cepBepy, yce

1HIIIE SIBJISIE COOOK0 JOMOMIKHI CKJIa0BI.

Jlst B3aemoJiii KOpUCTyBada Ta BeO-cepBepy, HEOOX1THO 3amyCTUTH BeO-Opay3ep Ha
KOPHUCTYBAI[bKOMY TPUCTPOi Ta 3BEPHYTHCH JI0 CEPBEpPY 3a JOMOMOTOI0 BHUKOPHUCTAHHS

URL-anpecu, wnampuxman https://mon.gov.ua. Ilicns BBegenns URL-agpecn y

BIJIMOBITHOMY TOJI1 Y Opay3epi, BIH HaJICHIIA€ 3aIIUT 0 CEPBEPY, HA KU BKa3y€e BBEACHUI
URL. O6oB’s13ku BeO-cepBepy MOJATAIOTH Y TOTOBHOCTI MPUHHSATTS TMOBIJIOMJICHHS Bij
KOPHCTYBauiB y OyJb-IKU MOMEHT, a caM€ TOMY BiHa Ma€ OyTH 3aBXKIU YBIMKHCHHH Ta
MIIKJII0YEHUN 10 TyI00anbHOi Mepexi iHTepHeT. Ha pucynky 3.1 mpuBeneHO cxemaTUYHE

300pakeHHs B3a€MO/IIi BeO-CEpBEpY Ta KIIEHTY:


https://mon.gov.ua/

o1

-4 HTTP 3zanuT -

o

HTTP BignoBigb -

Beb-cepBep

Pucynok 3.1 — Cxematuune 300pakeHHs B3aeMo1ii BeO-cepBepy Ta KIIEHTY

URL sBisieTsest abpeiarypoto Bin Uniform Resource Locator, mo nmpu nepekinami 3
AHTTIMCHKOT MOBH O3HAua€ €MHUN BKa3iBHUK pecypciB[ . s posrmsay crpykrypu URL-

anpecu s npukiiany BisbMemo URL https://mon.gov.ua/. lana URL aapeca MicTuTh y c00i

TPH CKJIaJOBi yacTuHM [29]:
<cxema>./[<xocT>/<muisax>

<CcxXeMa> — cXeMa 3BCpPHEHH: O CEPBEPY, B OCHOBHOMY SBIIIE co0010 Mepe)KCBI/Iﬁ

MIPOTOKOJ, Y JAHOMY BHUIAJKY 1€ IpoToKoI « HTTPSy.

<XOCT> — IM’Sl XOCTy y CHCTEMB JOMEHHHUX iMeH abo 1e moxke Oytu |P-aapeca

CepBepy, Yy JaHOMY MPUKJIAIl e «MOoN.gov.ua»

<HuIsIX> — YTOYHIOE 1H(OpMAaLi0 MPO MICIE3HAXOKEHHSI PECYpCy, y IaHOMY
OpUKIaal e «/», B OCHOBHOMY O3HA4ae, IO HEOOXITHO OTPMMATH TOJIOBHY CTOPIHKY.
Posrnsinyra HaiOuibin mnommumpeHa crpyktypa URL, ame anga OuIbIIOro po3yMiHHS

NpUBEJEMO TIOBHY CTPYKTYpY [29].
<cxeMa>:[//[<norin>[:<maponb>]@]<xocT>[:<mopt>]][/<uwsx>][ ?7<mapameTrpwu>]|[#
<sIKip>]

3anuT, sskuii OyB BIJIIPaBICHUN KOPUCTYBadyeM J0 BIJJAJICHOIO CEPBEPY 3a3BUYAiL
HaaxoauTh 10 80 mopTy. JlaHuii mopT ABJIAE€THCS TUMOBUM MOPTOM Jisi mpoTokosy HTTP,

Posrismaroun cTpyKTypy camoro 3amuTy, MOXKEMO MM00auuTh HOTO HYOTHUPH CKIIAJIOBI


https://mon.gov.ua/
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YaCTMHU: METOJ, 1AeHTU(DIKATOp pecypcy, MPOTOKON Ta Woro Bepcis, 3aronoBku HTTP.
3amauetro BeO-cepBepy € 00poOKa OTprUMaHOTO 3amUTy Bi KiieHTa. [IpuBeneMo cxemaTudHe

300paxeHHs ctpykrypu HT TP 3anuty Ha pucyHnky 3.2:

MeTon Bepcia npoTokony

GET /|HTTP/1.1

Host: mon.gov.ua
Accept-Language: ua

3aronoBKM

Pucynok 3.2 — Ctpykrypa 3anuty HT TP

Jlns peanizaiii MajJo HaBaHTa)XEHUX MPOEKTIB MOYKHA BUKOPUCTOBYBATH Yy SKOCTI
BeO-cepBepy JIOMalllHIM KOMI'IOTep a0 K HaBITh KJIAcTep KOMIT'IOTEpIB st
BHCOKOHABAHTAKEHUX MPOEKTIB. Y 000X BUIMAIKaX HEOOX1IHO Ha JAHUX KOMII IOTEpax MaTH
BCTAHOBJICHE CIEIlalI30BaHE MpPOrpaMHe 3a0€3MEUYEeHHs, K€ BUKOHYE (PYHKIT poboTH 3

MEpEXKEr0 IHTEPHET, a CaMe BUKOHYBATH MPUHOM Ta 0OPOOKY 3aMUTIB 13 MEpEKi.

Panime Oyno 3’scoBaHo, IO JyIsl OopraHi3ailii MOBHOILIIHHOTO BeO-cepBepy HasiBHA
HEOOXI1JTHICTh Y BCTAHOBJICHHI crienianizoBaHoro [13 Ha komn’rotep, mo OyAe BUKOHYBaTH
posib cepBepy. Yepes 1e s peanizaiii gaHoi poOOTH HEOOXITHO BU3HAYUTHUCH 13
MpPOrpaMHUM 3a0€3MEUCHHSIM, siKe OyJle BUKOPUCTAHO Y JAaHOMY MpPOeEKTi. Po3risHemo
KUJIbKa HaUMOIIMPEHIIIUX BapiaHTIB 0€3KOIITOBHOTO MPOrpaMHOro 3a0e3neueHHs A1 BeO-

CepBEpIB.

Nginx — e HTTP-cepBep, a Takox 3BopoTHi#t mpokci-cepsep, TCP/UDP mpoxkci-
CepBep 3arajbHOTO TPU3HAYCHHS, a TakoXK mnomToBui mpokci-cepsep [30]. 3 camoro
noyatky nane I13 po3poOisiiocs mis momyssipHoro Toai pecypcy Rambler, amxke Bin OyB
BHCOKOHABAHTAXKECHUI Ta TOTpeOyBaB Oi1bIn poykTuBHOTO [13 BeO-cepepy. CTanoMm Ha

mucroman 2022 poky, Nginx BukopuctoByroTh 21.21% BHCOKOHABaHTaXKEHUX PECYPCIB Yy
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cBiTi [31]. I3 camoro mouaTky cBoro po3Butky NQINX po3po0iroBaBcCs JIAIIE Il PpOOOTH i3
Unix momiOHMMK omepaniiHuMu CHCTEeMaMH, 4Yepe3 Iie Horo OyJio HE MOXIIUBO
BUKOpPUCTOBYBaTH Ha cepBepax mig OC Windows. Y mporeci po3Butky manoro I13 BoHO
CTaJI0 JIOCTYITHUM JIJIsl BUKOPHUCTAHHS Ha cepBepax, siki BukopuctoByots OC Windows, ane
HEJIOJIIKOM TaKOTO BUKOPHUCTaHHS OyJjia HUXKYa MIPOAYKTHUBHICTh Y MOPIBHSAHHI 13 CEPBEPOM,
KU Tpairoe Ha *NixX. HaiOipIn onTUMaIsHUM pilliecHHSM BuKoprcToByBatd 13 Nginx e
3a HaAsABHOCTI 3/e0UIbllIeé CTAaTUYHUX €JIEeMEHTIB abo >k (almiB AOCTYNHUX IS
3aBaHTaXeHHSA. NQINX BUKOPUCTOBYE AaCHMHXPOHHI COKETH. 3aBASKH JaHii OCOOIHMBOCTI
BIJICYTHSI HEOOXIHICTh Y CTBOPEHHI HOBOTO MPOIIECY JJisi 0OpOOKH KOKHOTO 3amuTy. 3a
JIOTIOMOTOI0 TaKOi opraHizaiii podoTu 3 3amutamu NQINX y MOpPiBHAHHI 13 KOHKYPEHTaMH
SBJIIETHCS OUTBII TPOYKTUBHUM MPU POOOTI 13 CTATUYHUM KOHTEHTOM. 3aBJSIKH TOMY, 1110
OJIMH TIPOLIEC Ha AP0 Ma€ 3MOry OOpOOMTH [E€KUIbKAa TUCAY OJHOYACHHUX 3 €IHAHBb
JOCATAETHCS 3HAYHE 3HIKEHHSI HABAaHTAYKEHHS Ha 00YHCITIOBAJIbHY CIIPOMOKHICTH CEPBEPY.
Takox mane I3 MokHa BUKOPUCTOBYBAaTH He Juule, sk kinacuunuii HTTP-cepsep, a 1 sk
1HTEeppeiicHuil mpokci cepeep. lpu miaATpUMII BUCOKOHABAHTAKEHUX MPOEKTIB MOKEMO
94acTo MOoOAYMTH, SIK aJIMIHICTPATOPH BUKOPHCTOBYIOTH moeaHanHs Nginx ta Apache, o
J03BOJISIE OTPUMATH MaKCUMaJIbHY MPOAYKTUBHICTH poOoTH BeO-cepBepy. Ha pucyHnky 3.3

NpUBEICMO CXeMy B3aeMo/Iii ipu mapHiit podoti Nginx ta Apache:

KnienT Nginx Apache

GET f HTTP/1.1
Host: nupp.edu.ua

PNG, JPEG, CS5

Il

Pucynok 3.3 — CxemarnuHe 300paxeHHs mapHoi poootu Apache ta Nginx
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HTTP-cepsep Apache — BeG-cepBep, sikuii € OE3KOIITOBHUM [JIi BUKOPUCTAHHS Ta
Mae BIOKpUTHA modatkoBui kox [32]. Ha choromHimmHid JCHb BIiH SBIISETHCS
HavnonyssipHimmM [13 BeOG-cepBepy y cBiti [31]. Binmkputicts mouarkoBoro komy Apache
HaJa€ 3MOry Oynb-KOMYy JOOCHiauTH #oro. Taka OCOOJHMBICTH JO3BOJIAE 3pPOOWTH
OpUIyIIeHHs, 1o Take [13 Moxe OyTu O11bIl O€3MeYHUM Yy TOPIBHSHHI 13 MPOAYKTaMH, SIK1
MaroTh 3aKpUTHI IMOYATKOBUI KOJ, ajpke y BUMAAKy 3 Apache, oro Ko MoXe AOCHTiTUTH
OyAb-XTO Ta 3HANUTH MOMUJIKU. TakoX MepeBaror0 BIAKPUTOTO MOYATKOBOTO KOy € T€, L0
IpU  HEOOXITHOCTI JOCTyIHA MOXJIMBICT, 3MIHMTH KOJ JJisg CBOix 1oTped. Ilpu
BukopuctanHi [13 Apache, y po3poOHuKiB HasiBHA MOKJIMBICTh BAKOPHUCTOBYBATH CTOPOHHI
MOJyJli, IO J1a€ 3MOTY PO3IMIMPHTH HOro 0a3oBi (pyHKIiOHATBHI MOkIuBocTi. Apache
MO>XKHa BUKOPHUCTOBYBATH JUIsl OyJb-SKMX 3a PO3MIPOM MPOEKTIB. BiH MAXOAUTH IS
3allyCKy SK 1 MajJuX TNPOEKTIB TaKUX, SK CAUT-BI3UTKA, TaK 1 BEJIMKUX Ta
BHCOKOHABaHTaKeHMX caitTiB. [Ipu nopisusHHI Apache Ta NgIinX y mpoayKTHBHOCTI pOOOTH
13 JUHAMIYHUM KOHTEHTOM, MOKEMO MOOA4YUTH, MO IX HPOAYKTUBHICTH MPU TaKOMY
cleHapii € npuOJIM3HO HA OJTHAKOBOMY PiBHI. SKIIIO MOpiBHIOBATH poOoTy nux 1Box [13 npu
pOOOTI 13 3HAYHOK KIIBKICTIO CTATUYHUX (aiiiiB, TO MpH TakoMmy ciieHapii, Apache mae
HIDKYY MPOAYKTUBHICTh. ApXiTekTypa Apache mae nBi CKIaJ0BI YaCTUHH — 1€ AP0 Ta
mosyi. [Ipu Bukopucranui [13 Apache, BukoprctanHs MOIyJIiB HE € 000B’I3KOBHM, aJie y
TaKOMYy BHIAJIKy OaraTo (yHKI[IOHAIHHUX MOXJIMBOCTEH Oyae mocuTh oOMexkeHo. [lpu
HEOOXI1THOCTI JI0JaBaHHs HOBUX (PYHKIIIOHATBHUX MOXJIUBOCTEH 10 Apache y po3poOHuka
HassBHA MOJKJIMBICTh BCTAHOBJICHHS JOJATKOBHX HEOOXIJIHMX HOMYy MOAYJIB, IO CTae
MOKJIMBUM 3aBJISIKM MOAYJbHIA CTpYKTypHid mogneni [13. Takox 3BHYallHO MPHUCYTHS
MOJKJIMBICTh BUMKHEHHSI MOJTYJIIB Y SIKUX HA JaHUW MOMEHT HEMa€ MOTPeOH, 110 JT03BOJISIE
30UTBIINTH TPOAYKTHUBHICTH poOOTH BeO-cepBepy. Ilpu Bukopucranui Apache vy
pO3po0OHKKa HasiBHA MOKJIMBICTh BUKOPUCTOBYBAaTH Yy pO3poOLll CBOTO MPOEKTY HE JIUIIIE
MoBy mporpamyBanus PHP, a i Ttaki, sk Python, Ruby Ta inmi. Taka ¢ynkiionaabHa
MOJKJIMBICTh JIOCATAETHCSA 3a JOMOMOIOK BCTaHOBJIEHHS MoayniB («mod_pythony,

«apache_ruby»). Ilpu BukoHaHHI naHOi PoOOTH OyIeMO BHUKOPHUCTOBYBAaTH BeO-CepBep
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Apache, ta ckpunrtoBy MoBYy mporpamyBaHHs PHP, nns BukopucTaHHS SKOT TakKox

HEOOXI1THO JIOJaTKOBHI MOJTYJIb, SIKHI Ma€e Ha3By «mod_php».

3.3 CkpunrtoBa MoBa nporpamyBanus PHP

Mogsa nporpamyBanHs PHP, sika 3apa3 € ojHi€r0 mpu po3poOill BeO-3aCTOCYHKIB
ctBopeHa y 1994 pomi. I3 camoro mouatky po3poOKu JaHOi MOBH, BOHA Majla METY
BIJICJIIIKOBYBaTH BIJBIlyBadiB JOMAalIHbOi CTOPIHKH JIIOJIMHM, SKa PO3po0jsiga MOBY
nporpamyBanHs PHP. Crouatky PHP moxxHa Oyio posmudpoBysartu, sk Personal Home
Page. Ane npu cTpIMKOMY PO3BUTKY JaHOI MOBH i1 )YHKIIOHAJIBHICTh MOYajga 00OpocTaTh
HOBUMHU MOXJIMBOCTSIMHU. 3aBJSIKM PO3BUTKY (PYHKIIOHAIBHUX MOxiuBoctet PHP,
PO3pOOHUKH BeO-CalTIB MOYaaud CTBOPIOBATH HabaraTo CkiajHiml npoektu. [licis mosisu
MO>KJIMBOCTI CTBOPEHHSI CKJIQJHUX MPOEKTIB 13 BUKopucTanHsM MoBu PHP 1i abpesiatypy

po3mudpoByOTh, sik Hypertext Prosessor [33].

PHP Hamae MOXnIHMBICTH Oyab-KOMY peJaryBaTH IIOYaTKOBUM KOJ TIiJl BJacHI
noTpeOu. Taka MOXIHMBICT JOCATAETHCS 3aBISIKH TOMY, IO JTAHUH MPOAYKT Ma€ BITKPUTHI

MOYATKOBUU KOJI.

VY nporieci cTBopeHHSI MOBH MiporpamyBanHs PHP Oy1o 3amo3uueHo BeNnuKy KiTbKiCTh
KOHCTPYKIIIi y iHIIUX MOB mporpamyBanHs, Takux sk C Ta Perl, 3aBgsxu npomy PHP €
JIOCUTH CXOOI0 Ha 1HIIIl MOBU MPOTPaMyBaHHA. Y pasi K0 pO3pOOHHK YK€ BUBYAB 1HIII
MOBH IIporpaMyBaHHS Ha siki cxoxka PHP, To 11st Hboro Oye Habararto Jjieriie BUBYUTH MOBY
nporpamyBaHHsi PHP 3aBnsku cBoei cxoxkocTi Ha iHIIT MOBU. OCOONMBICTIO JTAaHOI MOBU
nporpamMyBaHHs € i1 mpocToTra. B He3anexxHOCTI Bil po3Mipy KOIy CIICHApiio, SIKUAN
HarmcaHuit Ha MoBi PHP y po3po6Huka Hemae HEOOX1AHOCTI y BUKOPUCTAHHI JOAATKOBHUX

oi6moTek [34].

Cuenapii, ki HamMcaHi 3a JAOMOMOIrOI0 MOBH mporpamyBaHHs PHP y Oyab-sikomy
BUIAJKY MICTSTHCS Ta BUKOHYIOTHCSI Ha BeO-cepBepi, SIKUM y CBOIO Yepry Ma€ HaJiciaTu y

BIJINOBIJIb 0 KopucTyBaya crtopinky HTML. B ocHOBHOMY [Jii BUKJIMKY BHUKOHAHHS
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CIIeHapil0, KOPUCTYBaueBl HEOOX1AHO HAJICIATH 3aMUT Ha BimgaieHuit cepsep. [licms Toro,
K BeO-cepBep OTpMMAaB 3alUT BiJ KIIIEHTY, BiH mouynMHae BukoHaHHs PHP cuenapiro.
3a3zBuuail micns BUKOHaHHsS creHapito PHP iioro pesynerarom € 3renepoBana HTML
CTOpiHKa, SIKa MICTUTh y co0i JesKi nuHaMiuHi naHi. Ha pucynky 3.4 mpuBegemMo cxemy

B3a€EMO/IiT KJIIEHTY Ta BeO-cepBepy, KUl MiCTUTh MoayJib PHP.

Moayne Beb- :
pup [ cepBep -qURL KnienT

\ HTT‘E/'

Pucynok 3.4 — Cxema B3aeMoIii KJieHTY, cepBepy Ta PHP

VY pa3si, komu BebO-pecypc mictuth numie HTML gokymeHTH, TO mpu OTpUMaHHI
CEpBEpPOM 3aIUTy BIJl KIIEHTY Y BIAMNOBIAb BIH HAJAa€ CTaTUYHY CTOPIHKY, sfKa Oyia
3a37aJIeTiIb HAlMCAHOK0. Y TaKOMY BUIIAJIKY BEO-CepBEp HE BUKOHYE IHTEPIPETALIIIO JaHUX.

Ha pucynky 3.5 npuBeneMo cxemy B3aeMOJIii KIIIEHTY Ta BeO-cepBepy, KM HE MICTUTH

moxyJiro PHP.
<4——URL =
O
— HTML——» 27T T
CepBep KiieHT

Pucynok 3.5 — B3aemonis kiieHty 3 ceppepom 6e3 PHP
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[Ipu po3pobmi cepBepHOi YACTHHM BEO-3aCTOCYHKY VY PpO3pOOHMKAa HasBHA
MOJKJIMBICTh BUKOPUCTAHHS Pi3HUX MOB MporpamyBaHHs okpim PHP, mampuxman Python,
Java Ta ixmi. Ilpote mpu po3poOiil BeO-3aCTOCYHKY I€peBaror0 BUKOPHCTAaHHS MOBHU
nporpamyBaHHs PHP € Te, 1110 BoHa i3 caMOro 1Mo4YaTKy CBOTO PO3BUTKY CTBOPIOBAIACH JIJIS
CTBOPEHHS BEO-CTOPIHOK, SIKI MOXXYTh MICTHUTH JMHAMIYHI €JIEMEHTH. A camMe 3aBISKH
HbOMY TependavyaeTbcsi OUIbII MPOAYKTUBHE Ta IIBUIKE BUKOHAHHS TaKUX 3a7ad y
NOpIBHAHHI 13 1HIIMMHM MOBAaMH IPOTpPaMyBaHHsS, SIKI BUKOPHCTOBYIOTh Ha CEpBEpHii
CTOpPOHI Be0-3acTOCYHKY. [[MBJISIYMCH Ha BC1 IIepeBard MoBu nporpamyBanHs PHP, Bona He
3aBXKIM  MOXKE 3a0e3MeunTh HEeOoOXiAHI (PYHKIIIOHAIBHI MOMKJIMBOCTI [JISl  JIESIKUX

cnenupIYHUX NPOEKTIB.

[Ipu BUOOpI HEOOXIMHUX 3ac001B, SKI HEOOXiAHI AT PO3POOKH BEO-3aCTOCYHKY
BOKJIMBUMU € HasiBHI 6e3rekoBi mexaHi3mu. [Ipu Bukopucranni PHP y po3pobHuka HasiBHaA
JIOCUTh BEJIMKa CBOOOJa AiM Ta Oe3neka, 10 JOCATAEThCS 3aBASKH TOMY, IO 3aco0amMu
Oe3neku kepye aaminictparop pecypey [34]. Ilpuknaamom 3aco0y Oesmeku Moxke OyTH
MOKJIMBICTh HaJAIITyBaHHS OOMEKEHHS Ha MaKCUMAJIbHMHA dYac, SKUW J03BOJICHO
BUKOHYBATHCh CIICHAPIIO Ta OOMEKHTH BUKOPHCTAHHS ITaMm’sTi, IO JTO3BOJISE YHUKHYTH
HETraTHBHOT'O BIUIMBY Ha MPOAYKTHUBHICTH BeO-cepBepy. Takok aaMiHICTpaToOpy pecypcy
JIOCTYITHA MOKJIMBICTh JJOCTATHHO MPOCTO OOMEXHUTH JOCTYII A0 KaTajoriB Ta (aiiiB, sKi
pPO3TaIllOBaHI Ha BeO-cepBepi, MO J03BOJISLE 3aMO0ITTH HECAHKIIIOHOBAHOTO JIOCTYIY 0

KoH(DieHiitHOT iHpopMarii.

[lepeBaroro BHKOpUCTaHHA MOBHM mIporpamyBaHHs PHP y cBoix mpoekrax € iioro
He3anexHicTh podoTH Bia 113 BeO-cepBepy, sike BuUKopuctoByeThesi. PHP BigmMiHHO mpartitoe
y MO€HAHHI 13 OUTBIINICTIO HAMMTOMYJIPHIIINX BeO-cepBepiB y CBiTi, a came Apache, Nginx,
Microsoft IS ta 6araro inmmx. BpaxoByrouu 1any 0cOOJUBICTh, MOYKHA CKa3aTH, 110 MOBA
nporpamyBaHHsi PHP € He3anexxHoro Bij MporpaMHOI Ta amapaTHOI CKIIAJ0BOi cepBepy, a
OTXE Yy pO3pOOHHMKA € 3MOra BHUKOPUCTOBYBATH L0 MOBY NIpOrpaMyBaHHS Ha Pi3HHX

cepBepax 0e3 HeoOX1JHOCTI Y BUKOHAHHI 3MiH Y KO/JIl IPOrpamu.
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VY crBOpeHHI Be0-3aCTOCYHKY IpU BHUKOPUCTAaHHI MOBU mporpamyBanHs PHP,

PO3pPOOHUKY JOCTYITHI TaKi MepeBaru:

e [lponyktuBHicTh. MoBa mnporpamyBanHs PHP cTBoproBanace Hacammepen s
BUKOPHUCTAHHS TMpU po3poOIli BeO-CalTiB, a OTXKE Mae HANMOUIbITY €(PEeKTHBHICTH
poOOTH Y TaKOMY CIIeHapii.

e besneka. 3a ymoBu KopekTHOro HajamryBanHs PHP Ta peamizauii mporpamtHoro
KOJTy, BiJl KOpHUCTyBaua Oyjie MprUX0oBaHO KOH(IICHIIIHHNN KOHTCHT.

e VYHIBepcanpHICTh. 3aBAsSKA MOXJUBOCTI podotn PHP 3 piznomaniTHum I[13 BeO-
CepBEpIB, HasiBHA MOXJIMUBICTb POOOTH mporpamHoro koay Ha pizHux OC, 0e3
JI0AaTKOBOI Horo Moaudikarii.

e [lpocrora. PHP 13 camoro moyaTky npu3HadaBcs Il BAKOPUCTaHHS 7151 TOOYI0BH
Be0-CaliTiB, TOMy HasiBHa MOXJIMBICTh nmomictutu kog PHP no ctpykrypu HTML
CTOpIHKH. TaKoX MpU BUBUYEHHI CHHTAKCUCY JaHOI MOBH, MO>KEMO TTOOAYUTH, 1110 BiH
€ TOCUTb JIETKUM JIsl PO3YMIHHS JIFOJMHOIO.

o Ilintpumka. Ha cporomuimHii neHp MoBa mporpamyBanHs PHP e onniero 13
HAWUTIOMYJISIPHIIIIOI TPU CTBOPEHHI BE0-3aCTOCYHKIB, 3aBISKH YOMY Y MEpEexKi
IHTEpHET JOCTyIIHA BEJIHMKA KIIBKICTh HEOOXIMHOT iH(opMallii ajis BUPIIICHHS

npooeMm.

OTxe, I BUKOHAaHHS JaHoi pPoOOTH OyA€ BHUKOPUCTAHO CKPHUIITOBY MOBY

nporpamyBaHHsi PHP.

3.4 HTML — moBa po3MiTKH rineprexkcry
OckiIbKM ISl  TIOBHOIIIHHOT pP00OTH Be0-3aCTOCYHKY HEOOXigHuiM iHTepderic
B3a€EMOJIIT I KOPUCTYBava, TO Il BUKOHAHHS JAaHO1 3a7a4l Oy/ile BUKOPHUCTAHO MOBY JISI

PO3MITKH TiNEPTEKCTY, sika Mae Ha3By HTML.

HTML — moBa rineprekcToBoi po3miTKu. Jl[aHa MOBa € CTaHIAPTU30BAHOIO MOBOIO

JUTSI BAKOHAHHS PO3MITKH TOKyMeHTIB [35].
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[Tocunanus, SKi BUKOHYIOTH (YHKIi 3B’SI3yBaHHS BEO-CTOPIHOK MIXK CO0OOIO
HA3MBAIOTh TiNepTeKCTOM. Taki MOCUIaHHA Jal0Th MOXKIIMBICTH 3B’ SI3yBaTH TOKYMEHTH, SIKi

MOXYTh OYTH B Me€XaX OJTHOI'O CAMTY Ta 1 MOCUJIATH HA 1HIIN CANTH.

JI1s1 KOpeKTHOTO BioOpakeHHs Y Opay3epl KOpUCTyBada TaKUX €JIEMEHTIB, SIK TEKCT
Ta 300pakKeHHS 3a3BUYail HEOOX1IHO BHUKOPHUCTOBYBATH MOBY PO3MITKH TIMEPTEKCTY
HTML. Posrasaaroun crpykrypy HTML nokyMeHTy MOkHa cka3aTH, 110 BIH SBJISE COOOI0
ASCII-daitn, skuit 1o1aTKOBO MicTUTh kepyroui Teru HTML. [{ns Toro, mo6 6pay3ep MaB
3MOTy BIJIpI3HUTH 3BHYaiiHUIA TekcT BiJ enemeHTy HTML, HeoOxinHO BUKOpPHCTOBYBaTH
crieriaigbHl Teru. TeroM sBISE€TbCS Ha3Ba €JIEMEHTY, IKUH HEOOX1THO OTOYUTU KYyTOBUMHU
Ty )KKaMu «<», «>». Bukopucranas teriB HTML y OuibliocTi BUMaakiB € 1HTYITUBHO
3pO3yMIIUMU JJIS JIIOJIMHU, 3aBASKA TOMY, IO iX Ha3BU € 3arajlbHOBXHBAaHUMU

AHI''IOMOBHHUMH CJIOBaAMMH.

BiAMIHHICTIO MOBHM PpO3MITKM TINEPTEKCTY BIJ 3BHYAMHOTO TEKCTy € HasiBHA
MO>KJIMBICTh IIPY CTBOPEHHI BMICTY CTOPIHKM BUKOPHUCTOBYBATH CHELIajbHI KOHCTPYKIII,
K1 MICTUTh MOBa po3MiTku rineprekcty HTML. BukopuctoByroun Taki KOHCTPYKIII,
pPO3pOOHMK MOKE 3aJaTh TINEPIOCWIAHHA JI0 IHIIOTO JOKYMEHTY, IO JO03BOJISE

KOPHUCTYBau€B1 NEPEUTH 1O HHOTO.

BaxxnuBo 3a3HaunTH, 1110 MOBa po3MiTKH TinepTekcty HTML He sBisieTbcst MOBOIO
nporpamyBaHHs. BUKOpUCTaHHS JaHOIO MOBHM Tiependayae JIMIIE PO3MITKY TIMEepTEKCTY.
[Ipy ynTaHH1 PO3MITKH TINEPTEKCTY Opay3epoM, BiH BUKOHYE pO3MI3HAHHS MapaMeTpiB

PO3MITKH, SIKI PO3POOHUK MPUCBOIB IEBHUM €JIEMEHTaM.

Bukonanuss posmitku HTML npoctynHe HaBiTh 0€3 HasSBHOCTI JI0AATKOBOIO
cneriaapHoro 113, BUKOHATH JaHY 3a/Jady MOJKJIMBO HaBiTh Y 3BUYAWHOMY TEKCTOBOMY
penaktopi o tuny bimokHota y OC Windows. Ase BukopucTaHHs gomatkoBoro I13 s
PO3pOOKH MOKE JOJIaTH 3PYYHOCTI Ta MIBUJKOCTI HAMMKMCAHHS KOAY, a OTKE KOKEH MOXKE

oOpaTu onTuMaabHul 117151 ce0e BapianT. CTaHOM Ha CbOTOJIHIIIHIN I€Hb Y MEPEXK1 IHTEPHET
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MO’KHA 3HAMTH BEJNMKY KUIBKICTh 3pYyYHUX PENAKTOPIB KOAY, K1 AOCTYIMHI AJSl BUIBHOTO
BUKOPHUCTAHHA Ta OUIBLIICTh 13 HUX MalOTh y HASBHOCTI MIATPUMKY MOBH DPO3MITKH
rineprekcty. Taki pegakTopu OyBarOTh Pi3HUX BHUJIB, a caMe€ MOXYTh OyTH Yy BUIJISIL
BI3yaJIbHOTO PEAAKTOPY, IO JO3BOJIE€ HAOYHO JI0aBaTH Ta PO3MIIIYBATH €JIEMEHTH abo XK
cHelliajIbHI TEKCTOBY PEAAKTOPH, SIKi 32 CBOIMH aJIrOPUTMaMU MOXYTbh BKa3aTH Ha TIOMHUJIKU
y CHUHTAKCHUCI Ta JUIsl 3pyYHOCTI CIIPUMHATTA OPOPMUTH KOJ| Y PI3HUX KOJIbOPax KoJ. Takox
JUTS IPUIIBUALICHHS pO3pOOKHU y peflaKTopax, ki MatoTh maATpuMKy Mo HTML, HasiBHa
MOXJIMBICTh ABTOJIONIOBHEHHS, IO JO03BOJISE€ Yy 3HAYHIM MIpl MIABUIIMTH IIBUIKICTH

HaMMUCaHHS KOy .

3.5 CSS — kackanni Tabauui cTuiis
Y cywyacHOMY CBITI MpU CTBOPEHHI KOPHUCTYBAlbKUX I1HTEP(HENUCIB HEMOMKIUBO
BUKOPHCTOBYBATH JIUIIIE MOBY PO3MITKH TinepTekcTy. HeoOxiaHo 111e 10aTH CTUITICTUYHE
opopmiieHHst mna BimoOpaxkeHHs HTML enementiB. [lns BUKOHaHHA TakuxX 3aj1ad
PO3pOOHUKH BUKOPUCTOBYIOTh Kackaaui Tabmuii ctuitiB CSS (Cascading Style Sheets), o
sByIsie c00010 (popMaIbHy MOBY, SIKa HAJa€ MOJKJIUBICTH OMHCY 30BHINIHHOTO BUTJISITY

JOKYMEHTY, sIKHii OyB HamucaHuii i3 BukopuctanHsm HTML [34].

3amauero y BUKOPUCTaHHI KackaaHuX cTwiIiB Tabmuis (CSS) € HagaHHS MOXITHBOCTI
JUIsI BAKOHAHHS PO3JIIJICHHS CTPYKTYPHU PO3MITKU CTOPIHKH Ta OMKCY TOTO, IK BOHA TTOBUHHA
BUTJIAIATH HA IPUCTPOi KopucTyBada. CSS B OCHOBHOMY BUKOPHCTOBYIOTh AJIsI TOTO, 100
3a/laTi TIO3UINI0 OJIOKIB Ha CTOPIHIN, TapameTpu mpudTy Ta KOIbopu. Po3zgineHHs
€JIEMEHTIB PO3MITKM TINEPTEKCTY BiJ ONHCY CTUJIIB JOKYMEHTY HaJlae MpOCTIIIe

CIIPUUHATTS KOy JJIsl JTIFOJIMHU Ta 3ar00iraHHs MOBTOPIOBAHOCTI BMICTY.

J1st Toro, 1100 HaJaTH MOXKIIUBICTE Opay3epy Ha KJI1E€HTCHKOMY NMPUCTPOL MOETHAHHS
CTWJIIB Ta PO3MITKH, po3poOHUKY y (aitmi HTML HeoOxigHO BKazaTu nuisax g0 Qairy
HEOOX1THUX TaOIMIh CTHIIB. B3arani npu po3poOiii BeO-CTOPIHKU ICHY€E KilbKa CrOCOOIB

3aJaTH HEOOXiJHI CTWJIl, a caMme 3aJaHHs CTHIIB Oe3nocepenHbo y aokymeHnti HTML,
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BUHECTH KOJI CTHJIIB Y OKPEMHM MOKyMEHT Ta MIIKIIOYATH Iied aokymeHT mo HTML

CTOPIHKHM 200 >k HasBHA MOXKJIUBICTh 00’ €THAHHS ITX JBOX CHOCOOIB.

Jlnst mpukiamy TMPOAEMOHCTPYEMO HAWOUTBII TMOMIUPEHWA BapiaHT TOETHAHHS

TaOJIUIll CTUIIB 13 TokyMeHToM HTML:

e KackanHa Ta0aHIIs CTHIIIB MICTUTHCS Y OKpeMoMy (haiili Ta MmiIKITI0YaEThCs 10

HTML nokymenty 3a momomoroto HTML enementy <link> [34]:

<!DOCTYPE html>

<html>
<head>
<link rel="stylesheet" type="text/css" href="style.css">
</head>

<body>

</body>

</html>

EnemenTn CSS ommcani Oe3mocepenHbo  y  ¢aitmi  po3MITKH  TIHEPTEKCTY

BUKOPHUCTOBYIOYH TeT <Style>:

<!DOCTYPE html>
<html>
<head>
<style>
body {
color: blue;
}
</style>
</head>
<body>

</body>
</html>

Buxopucranas CSS 103B0OIHIIO 3201 TUTH 3YCHIUTS, SIKI HEOOX1THI JI7I1 BUKOHAHHS
BEPCTKA BEO-CTOPIHOK, aJKe€ KacKaJHi TaONHWIll CTWIB HAIal0Th MOXIIHUBICTH THYYKO
BUKOHYBATH HaJallITyBaHHS CTWIIB €JIEMEHTIB MOBH PO3MITKA TINEPTEKCTY, SIKI
3HAXOAAThCA y JOKyMeHTI. ko y napi 13 HTML po3mitkoro BukopuctoByBatu ctuiii CSS,
PO3POOHUK 3MOXKE JOCSATTH OUIBII 3pYYHOI MOMIJIHMBOCTI pO3POOKH 30BHINIHHOTO BUTIISALY

BE€O-CTOPIHKM Ta MOKPAIIWTU TOYHICTH i1 BIAOOpakeHHs Ha pi3HUX JeBaiicax. OaHa 13



62

TOJIOBHUX XapaKTePUCTHUK 3py4YHOCTI BuKopucTaHHA CSS € HasgiBHa MOXIUBICTD
BITOKpEMJICHHSI KOJYy, SIKMH BIANOBiae 3a OQOPMIICHHS CTOPIHKH BiJ 3MICTY camoi

CTOPIHKH.

e [lepeBaramu BUKOpUCTAHHS KacKaJHUX CTUIIB Ta0iuib CSS €:

e [Ipocra miarpumka KOy

e [IIBUAKICTH MIAKIIFOYEHHS

e HasBHICTH MOKIIMBOCT1 Y BUKOPUCTAHHI OJTHOTO (hailiTy, SKUM MICTUTh TaOJIHII

cTiiiB 1t 6e3miyi pisaux HTML nokymeHTiB.

["'070BHOIO pUCOIO0 CydyacHUX BEO-CTOPIHOK € iX JOCUTHh NMPUBAOIMBUN BUTIIAI JJIs
KopucTyBaya. J{Jis 301TbIIIeHHS] IIBUAKOCTI BEPCTKH BEO-CTOPIHOK moyaiu po3podistu CSS
bpeliMBopku. OpeliMBOPKOM SIBIISIETHCSI CBOEPIAHUN KapKac, KWW J03BOJIAE 30UTBIIUTH
HIBUJKICTh PO3POOKH, aJ’)Ke OCHOBHI €JIEMEHTH y HBOMY YXKE€ peali3oBaHl, a OTKE JJIs
PO3pOOHMKA BiJICYTHSI HEOOXIJHICTh Y PO3pOOIIl AKUXOCh 0a30BUX eneMeHTiB. OIHUM 13

takux CSS ¢dpeiimBopkiB € Bootstrap.

Bootstrap siBnsie co0010 6€3KOIMTOBHUM MPOAYKT, KU Ma€ BIIKPUTUN TTOYATKOBHIMA
KOJl, @ caMe 1ie € HabOpOoM 0a30BUX THCTPYMEHTIB, SIKI HEOOX1JHI IPU CTBOPEHHI Cy4aCHHUX

BeO-cTopiHOK [36].

["'0710BHOIO 0COOJIMBICTIO JAaHOTO (PPEMBOPKY HasIBHICTh CITKH, KA CKJIAAAETHCS 13
JIBAHAJIIATA KOJOHOK. Taka OCOONHMBICT, HAJa€ PO3POOHHKY MOKIIMBICTH HabaraTo
MPOCTILIE Ta IIBUALIEC BUKOHYBAaTH BEPCTKY BEO-CTOPIHOK, SIKI MOXYTh aJanTyBaTUCS B
3aJIeKHOCT1 B TPHUCTPOI0 KopucTyBada. [list po3ymiHHs opranizaimii (QyHKIUN CITKA
Bootstrap moxeMo mpencTaBUTH 1i y BUIIISIAI 3BMYAHOT TaONMIN, sIKa MpeCTaBjieHa Y

tabmui 3.1:
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Ta6mum 3.1 — Citka Bootstrap

.col- | .col- | .col- | .col- | .col- | .col- | .col- | .col- | .col- | .col- | .col- | .col-
md-1 | md-1 | md-1 | md-1 | md-1 | md-1 | md-1 | md-1 | md-1 | md-1 | md-1 | md-1

.col-md-8 .col-md-4
.col-md-4 .col-md-4 .col-md-4
.col-md-6 .col-md-6
.col-md-12

OTtxe, y Tpolieci CTBOpEHHsI 1HTepdeiicy KopucTyBadya OyJie BUKOPHUCTAHO KAaCKaJHI
tabnuii ctuiiB CSS, ajke BOHU J103BOJISIIOTH JI0JIaTU TPUBAOIMBOTO BUTTISIY BEO-CTOPIHII
Ta OQOPMHUTHU 1i €JIEeMEHTH TaK, 1[0 JO3BOJUTh KOPUCTYBAayeBl 3pYYHO B3AEMOJISATH 13
eJleMEeHTaMu CTOpiHKU. Jlyig Toro, mo0 CIpPOCTUTH Ta MPUIIBUAIIMTH BEPCTKY, OyIeMo
BukopuctoByBatu CSS (petimBopk Bootstrap. Bukopuctanas naHoro ¢QpeimMBOpKy
JT03BOJIUTh CTBOPUTH MAaKCHMAJIbHO IIBHJKO JOCTaTHBO TPHUBAOIWMBHIA Ta 3pyYHUN
iHTepdeic 1 KOpUCTyBaya, SKMM TaKOXX MaTUMeE 3MOTY a/IalTyBaTUCh B 3aJIEKHOCTI BiJI

MPUCTPOIO KOPUCTYBaya.

3.6 CkpuntoBa MoBa nporpamyBanHsi JavasScript Ta rexnosoris AJAX
VY mnporeci po3BUTKY BeO-TEXHOJIOTIA y PO3pOOHUKIB BUHUKIIA MpoOseMa, ajxKe
CTaTUYHUX BEO-CTOPIHOK CTalO BXKE HE JIOCTAaTHBO Ta HEOOXITHO OyJIO JoAaTH JO HUX
JWHAMIYHOCTI. 3a 4YaciB CTaTUYHUX BeO-CalTiB BeO-TEXHOJIOTi mouyanu mnoTpedyBaTu
CTBOPEHHSI TIPOCTO1 CKPUIITOBOI MOBH, IIIO JI0O3BOJISIE BUKOHYBATH POOOTY 13 €leMEeHTaMu
DOM. Bracnijok yoro Oyja CTBOpEHa CKPUIITOBA MOBA MPOTPaMyBaHHS, SKa Ma€ Ha3BYy

JavaScript, sika Bupimwmia gany npoosemy.

JavaScript — e iHTepnpeTOBaHAa MOBA MPOrPaMYyBaHHS 13 00’ €KTHO-OPi€EHTOBAHUMHU
moxknuBocTssmu [37]. Jlana MoBa € cx0)k0r0 Ha MOBH mporpamysanus C, C++, Java uepes

BUKOPHMCTAHHS Y Hili MOAIOHOrO CHHTAKCHCY Ta KOHCTPYKIIiH. 3aBAsSKH TOMY, 1110 JavaScript
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SBJISE COOOI0 HETUII30BaHy MOBY, TOMY JUIsl pO3pOOHHKAa HeMae HEOOX1THOCTI 3ajaBaTH

TUIIM 3MIHHUX.

B ocHOBHOMY JavaScript 3acTocoBy€eThCsI Ha PUCTPOSIX KOPUCTYBAYIB 32 IOTIOMOTOFO
BeO-Opay3epy. JlaHa ocoOJMBICT, HaJa€ MOXIMBICTh peai3yBaTH JUHAMIYHICTH Y
B3aeMOJIii JFOMMHU 13 BeO-cropinkoro. [Ipu BukopuctanHi JavaScript 3’siBiseThbCs
MOXJIMBICTh JUHAMIYHOI 3MIHM 3MICTY CTOpIHKM 0€3 HasgBHOI HEOOXIJHOCTI Yy

nepe3aBaHTaKEHH]1 BEO-CTOPIHKH.

JlaJti po3riIsHeMO OCOOJIMBOCTI BUKOPUCTaHHS JavaScCript Ha cTOpOHI KIIIEHTY, ajKe

y JlaHiil poOOTI 111 MOBa Oy/ie BUKOpPUCTaHa JIUIIIE [IPU CTBOPEHHI IHTEp(ECy KOpUCTyBaya.

[Tpu BUKOpHCTaHHI CKPUTITOBOT MOBH IPOTpaMyBaHHs JavaSCript Ha CTOPOHI KITIEHTY,
OCHOBHOIO 33/1a4€t0 HOTO SBJISETHCS KEPYBAaHHS MOBEIIHKOIO KOHTEHTY, IKMI MICTUTh BeO-
cTopiHka. JlaHa MOXIIMBICTh JOCATAETHCS Yepe3 Te, 1o JavaScript Moxke BUKOHYBATH ITEBHI
i1 13 00’ exTHOIO MO0 JokyMeHTy (DOM). Ha ocHoBi JavaScript Takox HasiBHI JesKi

TEXHOJIOTi, K1 JOCTYIHI IPU po3po0OIll BeO-3acToCcyHKY, Hanpukiag AJAX.

s toro, mo6 BnamrtyBatu JavaScript xox y crpykrypy HTML mokymenty,
BUKOPHUCTOBYIOTH crerianbii HTML Teru, a came ko1 po3MiIyeThest Midk Teramu <SCript>

Ta </script>.

<script>
// JavaScript cuenapin
</script>

Takox, sk 1 y Bunaaky i3 CSS HasBHa MOXJIMBICTH BHHECEHHs Koxy JavaScript B
okpemwuii (paitn. [{ns peanizaiiii Takoro BapiaHTy IpHEIHAHHS HEOOX1THO TTPU BUKOPUCTAHHI
Tery <SCript> BUKOpPUCTATH CIICIiAIbHUI aTpUOYT «SIC», 3HAYCHHSAM SKOTO MTOBHHHA OYIH

URL-anpeca, sika Bkasye Ha ¢aitn JavaScript koxy.

<script src="./js/script.js”></script>

VY koai po3mitkn HTML cTOpiHKM HasiBHa MOXJIHMBICTH PO3MILIEHHS HEOOMEXEHOI

KIJIBKOCTI 00’ €KTIB <SCHipt>. V BUMaaKy, KOJU y KOJI PO3MITKH HasBHI JCKiJIbKa CIIEHApIi,
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TO iX BUKOHAHHSA B1I0YBA€THCS MOCTIIOBHO, IO MIp1 X pO3MIIIEHHS Y KOJII BeO-T0KYMEHTY.
He3Baxatoun Ha TOM (haKT, MO KOJ OKPEMHX CIIEHAPiiB BUKOHYETHCS IO Mipi 0OpOOKH
KJIIEHTCHKUM Opay3epoM Koy po3MiTkH rineprekcty HTML, 11 okpemi eieMeHTH SBISIOTh
cO00I0 YaCTHHHU OJHIET MPOrpaMu. 3aBISKUA HAsIBHOCTI TaKoi OCOOIUBOCTI 3aJaHl y Pi3HUX
daiinax 3MiHHI Ta QYHKIIIT CTalOTh JOCTYITHUMHU JIJIsI B3aEMOJIIT MIDK BCIMa CIIEHAPISIMH, SIK1

MIJIKJTFOYEH] IO CTOPIHKH.

Posrispatoun 00’ €KTHY MOJENb JOKYMEHTY, MOXKEMO MOOa4YuTH, 110 OCHOBHUM
00’ekToM siBisieThes 00’ ekt Window, uepes sikuii JOCTYIHI ISl B3a€MOJII1 yCi 1HIII HasBHI
00’extu. Hanpuknan, Oyap-sxuit 06’ekt Windows mictuts y co6i document, mo BUKOHY€
nocwianHs Ha oO'ektr Document, skuii € moB’si3aHMM 13 BIKHOM Ta MICTUTH JOCTYIHY
BiactuBicth location. Windows e rio0aibHUM 00’€KTOM, SIKHH MICTUTBCS Y MOYATKY
JIAHIIOTa BUJUMOI Ta yCl 1HII 00’€KTH MOXYTh OyTH JOCTYIHI, SIK BIACTHBOCTI I1HIIUX
JOCTYITHUX KOPHCTYyBadeBi 00’€KTiB. A caMe IpH BUKOPHUCTaHHI MOBH JavaScript HasBHa
CBO€EpiHA iepapXist 00’€KTiB, ska mounmHaeTbes 13 00’ekty Window. Ha pucysky 3.6

IPEACTaBUMO UTIOCTPALIIIO TaKO1 lepapXii:

window
(MOTOUHE BIKHO)

self, window, parent,
fop navigator

(pisHi 06'ekH (o6'exT Navigator)

Window)

frames|]
(macue o0exTie
Window)

document location history screen
(06%ekT Document) (oG'exT Location) (0D'exT History) (oG'ekT screen)

forms [] anchors [] images []
(macue o0'ekTiE (macue obexTie (macue 00'ekTiE
Form) Anchor} mage)

links []
(macus off'exT Link)

applets []
MaCcCHE anneTie

elements [] opfions []
(Macue of'ektie — (macue o0'ekTie
enemMeHTIB hopm) Option)

Pucynok 3.6 — lepapxist 00’ekriB JavaScript
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3aBASKH CTPIMKOMY pPO3BUTKY (PYHKIIOHATBHUX MOXJIMBOCTEH Ta 301IbIIECHHSA
HOITYJIIPHOCTI MOBHM JavaScript Ha OCHOBiI 11 ModYanu CTBOPIOBATHCH TEXHOJIOTI, IO
0a3yroThcss Ha BuKopuctanHi JavaScript. IlpukimagoM TeXHONOrIl OCHOBaHOI Ha MOBI

JavaScript, moxxe OyTu TexHomorist AJAX.

Aobpesiatrypa AJAX posmmdpoByersest, sk Asynchronous JavaScript and XML
(anrn. acuaxponHmii JavaScript Ta XML) [38]. Po3risnmatoun, sk BianToBaHa JjaHa
TEXHOJIOTi5, MO)KEMO CKa3aTH, 110 BOHA € 3BUYaiHUM clieHapieM JavaScript 3agaueto sKoro
3a HasiBHIM HEOOX1JTHOCTI B3a€EMOJIIATH 13 BIJJAJICHUM CEpPBEPOM y (POHOBOMY PEXKHUMI, a
came HaJICWJIaTh Ta 3alliTH Ta OTPUMYBATH BIINOBIIAL BiJ cepBepy. Taky GyHKIIOHATBHY
MO>KJIMBICTh 3a3BHYali BUKOPHUCTOBYIOTH JIJII BUKOHAHHS OKPEMHUX €JIEMEHTIB HAsSBHUX Y
CTPYKTYypl  BEO-CTOpDIHKH, 3aBASKM 4YOMYy 3HHUKA€ HEOOXITHICTH Yy  ITIOBHOMY

Nepe3aBaHTAKEHHI CTOPIHKHU, TIPU HEOOX1THOCTI OHOBJICHHS €JIEMEHTIB Ha CTOPIHIII.

Cyuacse I13 a1 B3aeMoii 13 Be6-KOHTEHTOM, a came Be0-Opay3epH MOBHICTb MICTSTh
y co01 HeoOX1THUI Hallp TEXHOJOTIH, KU HeoOX1aHui y poOoTi TexHomorii AJAX. 1le
O3Haya€, M0 TPH BUKOPUCTAHHI 3aCTOCYHKIB, sIKI BHUKOPUCTOBYIOTH AJAX, BiaCyTHA

HEOOX1IHICTh y 1HCTAMALIT 107aTKOBOTO 13 41 KOMITOHEHTIB.

Hacamnepen mmst Toro, mo0 BHKOHATH 3alMUT 0 CEpPBEPY 13 BUKOPUCTAHHSIM
texHosorii AJAX, HEOOXITHO CTBOPUTH €K3eMIUISIp O00’€KTy, SKHH Mae€ Ha3By
XMLHttpRequest ta micTuTh B c001 neBHUI HAOIp BIaCTUBOCTEH. [IJ1st po3yMiHHS HASIBHUX

BJIACTUBOCTEN N1aHOTO O0’€KTy y Tabiuii 3.2 MpUBEAEMO ONMUC OCHOBHHUX BIJIACTUBOCTEU

XMLHttpRequest:
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Tabmums 3.2 — OcHoBHI BnacTuBOCTI 00’ exkty XMLHttpRequest

Meton

Ormnuc

open(“method”, “URL[, async-

Flag[,”userName™’[, ’password”]]])

1HIIlaT13a11is TapaMeTpiB 3aMuTy

send

send(content) BukoHauust HTTP 3anuty

status IIOBEPHYTH KOJI CTATyCy 3aIUTy

statusText MOBEPHYTH 1H(OPMAIIitO PO CTaH 3aMUTY y
MOB1JJOMJICHHI

responceXML NOBEPHYTH BIAMNOBIAL BIJI CEpBEPY y
dopmari XML noxymeHTy

responceText MOBEPHYTH BIANOBIIb cepBepy y dopmari
TEKCTOBOTO PSIKY

onreadystatechange 7A€ MOXJIMBICTh BCTAHOBUTU YCTAHOBKH
(GyHKLII 3BOPOTHBOTO BHUKIMKY, fKa Oyne
00CJIyrOByBaTU CTaH 3aIUTY

readyState TIOBEPTAE CTaH 3aIUTY:

0 = He 1HIIIATI30BaHO

1 = TpuBa€ BiAMpPAaBIICHHS 3aITUTY
2 = 3aluT yCHIIIHO BiJIIIPaBICHUN
3 = TpuBae 0OMiH

4 = 3aBepuIeHUI

setRequestHeader("label","value")

npu3Hayae mapu label/value y 3aromnoBky

3aIUTY

getResponseHeader("headerLabel™)

MOBEPHEHHS 3aroJIOBKY OJIHIET BIATOBIAL Y

BUTJISIII PSAIKA

abort()

BUKOHY€ 3YIIMHKY BHUKOHAHHS ITOTOYHOTO

3aIUTy
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VY mporeci po3risiny HasBHUX y ChOTOJEHHI BEO-TEXHOJIOTI MOXEMO 3pOoOHTH
BHCHOBOK, 110 Cy4acHI Be0-3aCTOCYHKH MAaOTh MaTH TaKy BJIACTUBICTb, IK JUHAMIYHICTh. A
TOMY, IUISl CTBOPEHHs Be0-3aCTOCYHKY, KWW Oyje BiANOBINAaTH Cy4aCHUM BHUMOTaM, Y
JTaHOMY TIPOEKTI OyJIeMO BHKOPUCTOBYBaTH TexHouorii JavaScript ta AJAX. HeoOxigHiCTh
BUKOPHUCTAHHS JaHUX TEXHOJIOTIH ToJisirae y HEOOXIJHOCTI JMHAMIYHOTO OHOBJICHHS

B1I0OpakyBaHUX JaHUX Ha CTOPIHIII KOPUCTYBAIILKOTO 1HTEpPEiCy.

3.7 BUCHOBKH
VY nanomy po3aini OyJio po3MISIHYTO Ta 00OpaHO MporpamMHi 3ac00M Il BUKOHAHHS
JIaHol pobOTH, a caMe MojepHi3zamii Web-3acTtocyHky muist Bisyaunizamii JaHUX CHCTEMH

«Po3ymHMI1 Oy AMHOKY.

[Ipn BUKOHAaHHI POOOTH MO peasizalii CepBEPHOI YaCTUHU JTAHOTO BEO-3aCTOCYHKY
Oy7o 3po0JieHo BUOIp HA KOPUCTh BUKOPUCTAHHS OE3KOIITOBHOIO /I BUKOPUCTaHHS BeO-

cepsepy Apache.

[lepeBaroro BukopucranHs jnaHoro I13 BeO-cepBepy € HasgBHICTH MOXIJIMBOCTI MOTO
pobotu mig kepyBaHHsM pizHUX OC, a oTxe pobOoTa JaHOrOo BeO-3aCTOCYHKY Oyje
HE3aJIeKHOIO BiJ] TOrOo, siky OC BCTaHOBJIIEHO HA BEO-CEpPBEPI, 1110 T03BOJISIE 32 HEOOX1AHOCTI

JIETKO MEPEHOCUTH BE0-3aCTOCYHOK Ha CEpBEP 13 MPAKTUYHO OYb-SKOIO MiATPUMYBAHOIO

OC.

CepBepHOIO MOBOIO TNpOrpamyBaHHS OyAe CIyryBaTh CKpPHUIITOBA MOBa
nporpamyBaHHs PHP. Jlana moBa mporpamyBanHsi Oyna oOpaHa 3aBOsSKU ii MPOCTOTI Y
1HTerpauii 10 TOKyMeHTIB po3MiTKu rineprekcty HTML, sika € npakTH4HO HE3aMIHHOIO PU

CTBOpPEHHI 1HTep(dEeiCcy KOpUCTyBada Be0-3aCTOCYHKY.

Jlnst HamaHHsS TpUBAOJMBOTO BUTIIALY Ta aJalTUBHOCTI BeO-CTOpiHKam, Oyre
Bukopuctano CSS dpeitmBopk mig HazBoro Bootstrap, a Takoxx Jyis HaJaHHS AMHAMIYHOCTI

BeO-cTOpiHKaM OyJ1e BUKOPUCTaHO TexHouorii JavaScipt ta AJAX.
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4. TIPOLIEC BUKOHAHHS 3AJIAYI TIO MOJEPHI3AIIT BEB-3ACTOCYHKY
JUISI BI3YAJIIBALIT TAHUX CUCTEMHU «PO3YMHMIA TIM»

4.1 3araabHi QyHKIiOHAJBHI MOKJINBOCTI Be0-32CTOCYHKY
JIns moyaTKy BUKOHAHHS TTOCTABJICHOI 3aj1a4l, HassBHA HEOOX1HICTh Y BU3HAUYCHHI 13

HEOOX1THUMU TSI peaizailii MOXKIMBOCTSIMH JTAaHOTO Be0-3aCTOCYHKY.

OCHOBHOIO 33aueio Be0-3aCTOCYHKY JJIsl Bizyamizallii JaHUX CHCTEMH «PO3yMHHUI
OyAMHOK» € 3py4HE Bi3yaJlbHE MPEACTABICHHS JaHUX, 110 OTPUMAHO Bl PI3HOMAHITHUX

CEHCOPIB, SKI HAsBHI Y CUCTEMI «PO3YMHHUU OyAHHOK.

[Ipu moOy10BI CUCTEMHU «PO3YMHHI OyJIMHOK», BaXKJIMBUM aCIIEKTOM € MOXJIHUBICTh
00’€IHaHHS TIPUCTPOIB, SIKI BUKOPUCTOBYIOTH PI3HI MPOTOKONM Tepenayl nanux. [lpu
peaizaiiii JaHOTO MPOEKTY Oyje BUPIIICHO MpoOsieMy BiAOOpakKeHHS JaHUX 13 CEHCOPIB
CUCTEMHU «PO3YMHUU OyJAMHOK», IO BUKOPUCTOBYIOTH Pi3HI MPOTOKOJW [JIsl Nepenayl

JaHUX.

OcoOnuBICTIO TaHOTO BE0-3aCTOCYHKY Oy/ie HasiBHA MOKJIMBICTb OOMIHY JaHUMHU 13
CHUCTEMOI0 «PO3YMHHI OYyJIMHOK» 3a JIOMOMOTOK) BHUKOPUCTAHHS KOMOIHAIT JAEKUIBKOX
NpoTOKOJIIB Tepenadi ganux, a came MQTT (Message Queuing Telemetry Transport),
WebSocket, SSE (Server Side Events) ta HTTP-3anuTis.

VY pesynbrari Oyje po3po0aeHo Be0-3aCTOCYHOK, SIKUM JI03BOJISE:

® TpyIyBaTH MPHUCTPOI MO KiMHATaX
® BI3yaJIbHO MPEACTABIIATH OTPUMaHI 13 CEHCOPIB JaHi

® 3a/1aHHS MEBHUX [II IPU OTPUMAHHI MIOPOTOBUX 3HAYEHb 13 CEHCOPIB.
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4.2 HanamTyBaHHS NPOTPaMHOIO0 cepeioBHINA Bed-cepBepy
[lepen mouaTkoM CTBOpPEHHS Be0-3aCTOCYHKY [UIsl Bi3yaunmi3allii JaHUX CHCTEMHU
«PO3YMHHH iM» € HEOOXIJIHICTh Y 3amycKy BeO-cepBepy. Lle HeoOxigHo m1s TOro, 1100 y

nporieci po3poOku Oyia MOXIMBICTH nepeBipsaTH pyHkuionan PHP cuenapiis.

Jliis peastizariii 1aHOTO MPOEKTY OyJI0 0O0paHO BHKOPUCTaHHS BeO-cepBepy Apache,
ajie JJId HaJlaHHS TOBHOIIIHHMX (DPYHKIIIOHAJIbHUX MOXKJIMBOCTEH HassBHa HEOOXIAHICTh y

IHCTAJIALIT T0JJaTKOBUX MOJYJIIB. A came HeOOX1THO IHCTATFOBATH:

e [I3 BeO-cepBepy Apache ta moaynb 11 HbOTO i Ha3Boro PHP
e CVYBJ MySQL Ta ans 3pydHocTi aaMmiHICTpyBaHHs ii, rpadiuyHuil iHTepdeiic

phpMyAdmin.

Oo6pana OC mns iHcTamnsmii Ha cepBep € Linux muctpubytus Ubuntu 22.04.1 LTS,
SKUI Ha TaHUH MOMEHT € OCTaHHBOIO JOCTYIHOIO BEPCIEI0 JAHOTO TUCTPUOYTUBY. A OTXKE
IpY BUKOHAHHI KOH(Irypauli HeoOX1qHO OpaTh A0 yBaru, IO JAEsIKl HAJIAIITYyBaHHS, SKI
OyJnu aKkTyasbH1 JIJIs IONEPEIHIX BEpCii AUCTPUOYTUBY, MOKYTh OyTH HEAOCTYITHUMU JIJIS
JlaHO1 Bepcii. Y mpolieci KepyBaHHs BeO-cepBepoM 0yJie€ BUKOPUCTAHO MTPOTOKOJI, [0 HA/IA€
MOJKJIMBICTh KEPyBaTH BIJJIaJIECHUM CEPBEPOM Ta Ma€ MOKJIMBICTH TyHemoBaTu 1CP

3’enHaHHs, a came 1ie mpotokoi SSH (Secure Shell).

3anns 3a0e3nedeHHss 0a30Boi Oe3MeKy HacamIiiepen HeoOXiMHO OpaHaMayep, SKui
JTO3BOJISIE€ 3a0€3MEUUTH TOCTYII O MOKJIMBOCTI MIJKIIFOUCHHS JIUIIIE AJ1s1 0a30BUX CIYKO. Y
SKOCTI1 IMIPOTrpaMHOTo 3a0e3neueHHs oOpanamayepy iHctamoemo UFW. Y nporieci iHcTansmii
npuknaadoro I13 st Hporo Oyae HajgaHa MOXIMBICTH y peectparii mpodumB y UFW,
Hacamnepen nms Toro, mo0 HE BTpPaTUTH MOXJIMBICTH BiJIaJICHOTO KEpyBaHHs BeO-

cepBepoM, HEOOX1THO HAJaTH JO3BLT Ha MpHUiioM 3’ eqHaHb SSH.

Jlst Toro, o0 noaaTtu nporpamue 3adesnedeHHss OpenSSH y crivcok 103B0JICHUX 10

BXIJIHUX 3’€JIHaHb HEOOX1/THO y TepMiHaIl BUKOHATH TaKy KOMaHIy:

ufw allow OpenSSH
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PesynbraToM BUKOHAHHS JaHOT KOMAHAMW € HAJIAHHS JOCTYIY ISl XITHHUX 3’ €IHAHb
BinmoBigHomy [13. JIyst BIEBHEHOCTI, 110 KOMaH/1a CIIpaIioBaga MOKEMO TIEPEBIPUTH T 3a

JIOIIOMOT'OF0 TaKOT KOMaHIN:
ufw status
Pe3ynpTaToM BUKOHAHHS KOMaHIU € BigoOpakeHHs TaOJMIl, SIKa MICTUTh Y COO1

aKTUBHI IIpaBuiia OpaHaMayepy:

clouduser@dipl-ubuntu:~$ sudo ufw status
Status: active

TO Action From
OpensSsH ALLOW Anywhere
openssH (v6) ALLOW Anywhere (v6)

Pucynok 4.1 — AKTUBHI npaBuiia OpanaMayepy

[Ticng HamamTyBaHHS OpaHIMayepy, BUKOHAeMO iHCTassii0 BeO-cepBepy Apache.
[ncramoBatn Apache MokHa BHKOPHCTOBYIOUM THIOBHE pero3utopiii Ubuntu 3a
JIOTIOMOT'OX0 BUKOPUCTAHHS IHCTPYMEHTY JIJIsl YIIPaBJIIHHS MaKeTaMU, SKUW HasIBHUHN Y JTaHil
OC. Hacamnepen HEoOXiTHO OHOBHUTH CIHUCOK MAaKETIB, K1 JOCTYMHI JUIS IHCTAJIALII 13

perno3uTopiiB. BUKOHATH JaHy A110 MOKHA 3a JOTIOMOTOI0 TaK0i KOMaH/IH:
sudo apt update

BukoHane 3a31aJieri/ib OHOBJICHHSI CITUCKY MAaKeTiB, HAJA€ MOXKJIMBICTh TAPAHTOBAHO

BCTAaHOBUTHU OCTaHHIO HasBHY Bepcito HeoOxigHoro [13.

Jiis momanbinoi poOOTH, HEOOXiMHO BHMKOHATH IHCTAALIIO ImakeTy apache2,

BHUKOPHUCTOBYIOYHU TAKy KOMAaHAY:

sudo apt install apache?2

Jlnist Toro, 100 HagaTH M03BLJT HA MiIKIFOYEHHS 10 HeoOXigHux Apache BeO-mopTiB,
HEOOX1THO BUKOHATH pefaryBaHHs KoHQirypaiii OpanaMayepy. Y mporieci IHCTamsli

Apache, BinoyBaeThcs peectpartist mpodinisa UFW, siki B mo1aiblioMy BUKOPUCTOBYIOTh JIJIs
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yHOpPaBIiHHSA OOMEXKEHHSMHU TOCTYIy 10 Mepexi. /[ 703BOIy 30BHIMIHBOTO JOCTYIY 10

nopty 80, o € crangapTHUM nopToM HT TP, HeoO0Xi1HO BUKOHATH TaKy KOMaHJy:

sudo apt install apache?2

[Ticist Toro, sik OyIJI0 HajaIITOBAHO MpaBwia OpaHaMayepy s Apache, BUKOHAEMO
HepeBipKy cTatycy ciy:kou Apache, 1o 103BoJ1si€ BIEBHUTHCH Y KOPEKTHOCTI HOro poOOTH.

BukonaeMo komaHy:

sudo systemctl status apache2

Ha pucyHky 4.2 npuBefeHo pe3yJibTaT BUKOHAHHS KOMaHI1 OMUCAHO1 BUIIIE:

i Apache HT
|_ aa0ed: [ ! ad| {-:-T =1 o=
Drop-In: ~

Pucynok 4.2 — Pe3ynbTaT BUKOHAHHS NIEPEBIPKHU CTAaTyCy CiryxOu apache2

[Ticyis BUKOHAHHS TIEPEBIPKU CTaTyCy CiayxOu apache2 mMoxemMo BIEBHHUTHCH, IO
BOHA aKTHBHa Ta BUKOHYEThCS 0O€3 TOMIWIOK. AJle 3aaisi OUIBINOI BIEBHEHOCTI Y
KOPEKTHOCTI ~ KOH(Qirypauii mnepeBipuMo poOOTy BeO-cepBepy 3a  JOMOMOTOIO
0e3mocepeHbOro IOCTYIY /10 CTaHIaPTHOT BeO-CTOPIHKH, sIKa MICTUTLCS Ha BeO-cepBepi, a

came BukoHaeMo 3anuT 10 URL-aapecu y nmokanbHiit mepesxi http://192.168.174.128.

Ha pucynky 4.3 mpeacTaBieHo CKpIHIIOT BIAMOBII Bil cepBeEpy, sAKa SIBISE COOOI0

TECTOBY BeO-CTOPiHKY cepBepy Apache.
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@ Apache2 Ubuntu Default Page

%_

This is the default welcome page used to test the correct operation of the Apache2 server after
installation on Ubuntu systems. It is based on the equivalent page on Debian, from which the Ubuntu
Apache packaging is derived. If you can read this page, it means that the Apache HTTP server installed at
this site is working properly. You should replace this file (located at fvar/wae/html/index.html) before
continuing to operate your HTTP server.

If you are a normal user of this web site and don't know what this page is about, this probably means
that the site is currently unavailable due to maintenance. If the problem persists, please contact the
site's administrator.

Ubuntu's Apache2 default configuration is different from the upstream default configuration, and split into
several files optimized for interaction with Ubuntu tools. The configuration system is fully documented
in /usr/share/doc/apache2/README.Debian.gz. Refer to this for the full documentation.
Documentation for the web server itself can be found by accessing the manual if the apache2-doc
package was installed on this server.

The configuration layout for an Apache2 web server installation on Ubuntu systems is as follows:

Jetc/apache2/
|-- apache2.conf

“-- ports.conf
|-- mods-enabled
! |-~ *.Lload
! S *_conf
|-- conf-enabled
! S *_conf
|-- sites-enabled
! c-- ¥.conf

s apache2.conf is the main configuration file. It puts the pieces together by including all remaining
configuration files when starting up the web server.

s ports.conf is always included from the main configuration file. It is used to determine the listening
ports for incoming connections, and this file can be customized anytime.
« Configuration files in the mods-enabled/, conf-enabled/ and sites-enabled/ directories contain

particular configuration snippets which manage modules, global configuration fragments, or virtual
host configurations, respectively.

Pucynok 4.3 — CrangaptHa TecToBa cTopinka Apache

PesynbraTom 3anuty no BeO-cepBepy 3a URL-aapecom € HTML pokyment, sikuit
SBIIIE COOOKO BEO-CTOPIHKY, sIKA Y CBOIO 4Yepry TeHepyeThcsi BeO-cepBepoM Apache y
mpolieci Horo THCTANSIIT. A 0TKe MOKEMO 3pOOUTH BUCHOBOK, 1110 0a30Ba iHCTAJISAIIS BEO-

cepBepy Apache BukoHaHa yCITiIITHO.

KepyBanus mporecom BeO-cepBepy Apache BukoHyeTbcs 3a  JIOIOMOTORO
BUKOPHUCTaHHS TepMiHaTy. Y Tabmiuill 4.1 mpeacTaBieHO OCHOBHI KOMaHIH, sIKi HEOOX1TH1

JUTSL YIIPaBJIiHHS BEO-CEPBEPOM.
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Tabmuus 4.1 — Komanau 1uist yripaBitiHHS ciry»0010 Apache

Komanpga Onuc

sudo systemctl stop apache2 3ynuHKa BeO-cepBepy

sudo systemctl start apache2 3armyck 3ynmuHEHOT0 BeO-CepBepy

sudo systemctl restart apache2 [lepe3aBanTaxkeHHs ciaykou Apache
sudo systemctl reload apache2 [Tepe3aBanTakeHHs ciry»)0m Apache 6e3

BIIKJIFOYEHHS 3’ €IHAHD

sudo systemctl disable apache2 JleakTUBAIlisl aBTOMATHIHOTO 3aITyCKYy

CIIy>»KOM MpHU 3aBaHTaXEHH1 CEpBEPY

sudo systemctl enable apache?2 AXTHUBAIliSl aBTOMAaTHIHOTO 3aITyCKY

CIIy>KOM MpHU 3aBaHTAXEHH1 CEPBEPY

3aBAsSKd TOMY, IO JIJIi BUKOHAHHS J1aHOi poOOTH Oyyio oOpaHO CKPUNTOBY MOBY
nporpamyBauHs PHP, To HassBHa HE0OXiMHICTh y iHCTANAIIT ogaTkoBOro MoayJist Apache,
KWW y CBOIO 4epry jojiae MOxJIHUBICT, podotu PHP Ha nanomy Be6-cepBepi. Takox Oyze
HeoOXxigHO BukopuctanHs bJ[ MySQL, TomMy BHKOHAeEMO KOMaHAy ISl 1HCTAJIAIIT

HEOOX1THUX JI0JaTKOBUX MOJTYJIIB:
sudo apt install php libapache2-mod-php php-mysqgl

[licns BukoHaHHs 1HcTamsuii moxymato PHP  mepeBipumo ioro poborty. s
BUKOHAHHS IIi€1 3a/1a4l HEOOX1MHO Y MyOIIYHIN TUPEKTOpPii CTBOPUTH (aily, sSKUil sBIIsLE
coboro ckpunt PHP, Ta Oyzae mictutu y codi pynkmiro phpinfo(), mo 103B0MTh BUBECTH Yy
BIAMOBIAL Ha 3anuT iHopmaiiito po PHP. V namowmy Bunaaky Ha3pa TectoBoro (aitny €
phpinfo.php, omke BukoHaemo 3amuT g0 cepBepy 3a gomomoror URL-ampecu
http://192.168.174.128/phpinfo.php. Otpumasiuu 3anut 3a nanum URL, BeG-cepBep y cBOIO

yepry BukoHae PHP ckpunt Ta 3reHepye y BiNOBiAb CTOPIHKY, SIKa MICTUTh 1H()OPMALIiIO
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npo moayis PHP, sikuii inctansoBano 10 Apache. Ha pucynky 4.4 mpeacTaBieHO pe3yabTar

BUKOHaHHs ckpurrty phpinfo.php.

System

Linux focal64 5.4.0-42-generic #46-Ubuntu SMP Fri Jul 10 00:24:02 UTC 2020 x86_64

Build Date

Nov 27 2020 12:26:22

Build System

Linux

Server AP|

FPM/FastCGl

Virtual Directory Support

disabled

Configuration File (php.ini) Path

fetc/php/8.0/fpm

Loaded Configuration File

fetc/php/8.0/fpm/php.ini

Scan this dir for additional .ini files

fetc/php/8.0/fpm/conf.d

Additional .ini files parsed

fetc/php/8.0/fpm/conf.d/10-opcache.ini, fetc/php/8.0/fpm/conf.d/10-pdo.ini, fetc/php/8.0/fpm/cont.d

20-calendar.ini, fetc/php/8.0/fpm/conf.d/20-ctype.ini, fetc/php/8.0/fpmjconf.d/20-exif.ini, fetc/php
18.0/fpm/conf.d/20-ffi.ini. fetc/php/8.0/fpm/conf.d/20-fileinfo.ini, fetc/php/8.0/fpm/conf.d/20-ftp.ini,
Jetc/php/8.0/fpmiconf.d/20-gettext.ini, /etc/php/8.0/fpmicont.d/20-iconv.ini, fetc/php/8.0/fpm/conf.d
J20-phar.ini, Jetc/php/8.0/fpm/conf.d/20-posix.ini, /etc/php/8.0/fpm/conf.d/20-readline.ini, /etc/php
/8.0/fpmjconf.d/20-shmop.ini. fetc/php/8.0/fpm/conf.d/20-sockets. ini, /etc/php/8.0/fpm/conf.d/20-
sysvmsg.ini, fetc/php/8.0/fpm/conf.d/20-sysvsem.ini, fetc/php/8.0/fpmyconf.d/20-sysvshm.ini,
Jetc/php/8.0/fp £.d/20-tokenizer.ini

PHP API 20200930
PHP Extension 20200930

Zend Extension 420200930

Zend Extension Build API420200930,NTS
PHP Extension Build API20200930,NTS
Debug Build no

Pucynok 4.4 — Pesynbrar Bukonansns phpinfo.php

P o3riiaar0dm pe3yJibTaT BUKOHAHHA HAIIOTO TECTOBOI'O CKPHUIITY, MOKEMO 3pO6I/ITI/I

BHCHOBOK, 1110 MO1yJ1b PHP iHCTanmpoBaHO MpaBMIbHO Ta BiH KOPEKTHO MPAITIOE.

4.3 Koundirypauisa cucremu ynpapiainus 6azamu nanux MySQL
[Ipy BuUKOHAHHI TPAKTUYHOI YACTUHMU JIAaHOT POOOTH HasiBHA HEOOXIMHICTH Y
3py4HOMY 30€piraHHi JaHUX, SKI HAIXOIATH BiJl PI3HUX MPUCTPOiB. Taka MOKIHMBICTH
HEOOX1HA JIJIs TOAAIIBIIOT iX 00pOoOKHU Ta BIHOOpaKEHHS y KOPUCTYBAI[bKOMY 1HTEpdEHcCi.
OnTuMaasHUM BHOOPOM JIJIsl BUPIIICHHS TaHO1 3a/1a41 € CHCTeMa YIIpaBJIiHHS 0a3aMu JaHUX,
ska Mae Ha3By MySQL, ajpke BOoHA € TOCTaTHRO MPOTYKTUBHOKO Y BUKOPHUCTAHHI JJTS MaJTHX

Ta CEPE/IHIX 32 PO3MIPOM BEO-TIPOEKTIB.

Hacamnepen nnst mouatky po6otu HasiBHa HeoOximHicTh y iHctamsii CYBJl nHa
cepsep. s peamizanii ganoi po6otn OyB 3poOneHmit BuOip Ha kopucts MySQL, oTxe

BUKOHAEMO KOMaHTy JIJISl 1HCTaJISIII:

sudo apt install mysgl-server
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B pe3ynbrati BUKOHaHHA TaHOI KOMaHIM OTPUMAaEMO 1HCTamboBaHuii maker MySQL
octanHboi Bepcii. MySQL MicTuTh y co01 CKpUnT O€3neKu, SKUi HeOOX1THUH AJIs TOTO, 11100
BUIIPABUTH TUIIOBI OMIIii, a/[’ke HE HaJaIlITOBaHA 3 TOUKH 30py Oe3neku CYB/] € ypa3nusoio.
Hampuknazn 3a 3amoBuyBanHaM Ticis iHctamsmii ganoi CYBJ[ y cuctemi HasBHI TeCTOBI

KOPHCTYBaul Ta 1HIIN HeHaA1WHI HaJlalTyBaHHsI. HacTylmTHUM KpOKOM BUKOHA€EMO KOMaHJY:

sudo mysqgl secure installation

Pe3ynbpTaToM BUKOHAHHS JaHOT KOMaH/IM € CEPisl 11aJIOTOBUX BIKOH, K1 JO3BOJISIOTH
BUIIPABUTH TUTIOB1 YPA3JIMBOCTI Ta MIJIBUIIATHA O€3MEKy BiJl HECAHKIIOHOBAHOTO JIOCTYILY.
3n1iiCHEHHSI HaJallTyBaHb, K1 3alpONOHOBAaHI JAaHUM CKPUIITOM € 1HTYiTHUBHO

3pO3YyMUIMMH, He OyJIeMO iX JeTaJbHO PO3TJISIATH.

Buxonaemo mnepeBipky poOotu mioiHo iHcTaiboBaHoi CYBJI MySQL. Ilicns
BUKOHAHHS BcTaHOBIeHHS MYySQL, BoHa Mae aBTOMaTHYHO 3aIyCTUCh Ta MPAIIOBaTH. 3a

JIOTIOMOTO0 HACTYITHOT KOMaH 11 MEePEeBIpUMO 1i poOOoTYy:

systemctl status mysqgl.service

Ha pucyHky 4.5 npuBeneHo pe3ynbTaT BUKOHAHHS KOMaH/IU:

Pucynox 4.5 — Ilepesipka ctatycy MySQL

OTpumaBim pe3ysbTaT BUKOHAHHS KOMaHAW mepeBipku ctatycy MySQL, moxemo
no6auntu, mo aana CYBJ[ aktuBHa, a oTxke Oyyia YCHIIIHO 1HCTaJdhbOBaHA Ta BIACYTHI

KPUTHYHI TOMWJIKHA KOHQIryparlii.

Opnniero 13 mnepeBar BukopuctaHHs MySQL € HasgBHA MOXIHMBICTh IS

aJMIHICTpYBaHHS BUKOPHUCTOBYBAaTH 3py4HOro BeO-iHTepdeiicy, SKuil Mae Ha3By
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phpMyAdmin. Tomy st Toro, mo0 MOJETMUTH anMiHicTpyBaHHsA bJl, BUKOHaEMO
iHCTaAII0 BeO-iHTepdeiicy phpMyAdmin. Jlns incransmii qaHoro I13 Ta HEoOXigHUX
MOJTYJIIB JIJIsl HOrO poOOTH, BAKOHAEMO HACTYITHY KOMaH/Iy:

sudo apt-get install phpmyadmin php-mbstring php-gettext

[Ipu mporeci iHcranmamii gaHoro II3, cucrema 3ampomnoHye 3aagaTd  0a30Bi
KoHIryparlii, a came OyJe HEOOXiTHICTH y BHOOpI HasBHOTO BeO-cepBepy (Apache) rta

3aJJaHHS HEOOX1THUX MapOoiB.

JIss MOXIIMBOCTI KOpPeKTHOI pobotu phpMyAdmin HeoOXigHO aKTHBYBaTH JBa

Moy PHP, a came mcrypt Ta mbstring 3a 1omomMororwo kKoMaHIu:

sudo phpenmod mcrypt

sudo phpenmod mbstring

[Ticns BUKOHaHHS 11K 1Mo 1HcTamsAii ganoro I13, HeoOXiIHO Tepe3aBaHTaXKUTH BeO-
cepBep Apache 3a JI0OMOT0I0 HACTYITHOT KOMaH/TH:

sudo systemctl restart apache?2

[TepeBipumo pobory phpMyAdmin 3a momomororo moctymy mo URL-amgpeci
http://192.168.174.128/phpmyadmin. BukonaBmm 3amut 3a maauMm URL, HeoOXimHO

BUKOHATH aBTOPHU3AIIIIO, MICJIS YOTO MOXKEMO MO0AaYuTH JOCTYMHUN KOPHUCTYBAIlbKHIMA

inTepderic phpMyAdmin, sikuii peacTaBIeHO Ha PUCYHKY 4.6:
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php — Cepeep: phpMyAdmin demo - MySQL

aEle : @ J Bazn panmx | L] SQL G Craryc a-| OBnikoei sanuch = =} Excnopt = [& Iuwnopt 4° Hanawtyeawna + Binbwe
L2 i

MoToyHwil cepeep:

phpMyAdmin demo - MySt JaranbHl HanawTyBaHHA SEPBEE

Hewonaede  YnogoGanHa . . .
3icTaBNeHHA NIAKNHYEHHA cepeepa: @) utfdmb4_unicode_ci v e repIpiphilyAdumidemobdhly SONIEZAIEERIE R

apy. Enter wyzam | X TCPAR)
& &° DopaTKoBI HaNaWTyBaHHA « Tun cepaepa: MySQL

4 Hosa ~ » MigkntoyeHHA cepeepa: SSL He BUKOPUCTOBYETECA &)
T* | F2030_db « Bepcin cepeepa: §.0.18 - MySQL Community Server -
= fim HapaliyeasHs BUFRSA GPL
T_ i grupo = Bepcin npotokony: 10
T_ finforpatentechens £ Moea (Language) @ Vipainceka - Ukrainian v = Kopucrysau: root@192.168.30.20
T_ | mysql « Kogyeanua cepeepa: UTF-8 Unicode (utf8mbd)
T— °| performance_schema i) Tema pmahomme v MepernanyTu Bce
+— | Portfolio_Marcus
-L— | PRUEBA =P
-L—_,pw De0-CepBep
_L, /| sakila
-L— | serveruwebcoBressolia ponLiL2
_L_  shoe_db « Bepcin knieita Basn gannx: libmysqgl - mysqind 7.4.33
.L_ | sklepSerohenko « PHP poawmpensa: mysqli @) curl @ mbstring @
-L— 3| sku sodium &)
L_ ) StdlidDB « Bepcin PHP: 7.4.33
-L— | Stefano
-L— /| students
- | students 2020 phpMyAdmiIn
-L— Superpos v | M KoHcone e =

Pucynok 4.6 — [atepdeiic phpMyAdmin

VY pesynbrari iHCTaNsMmis naHoro I3 Hamae MOXKIMBOCTI JISTKOTO Ta 3py4YHOTO
KepyBaHHA Oa3aMy JOaHHMX, TaOJIUIEIMKM Ta KOpPHUCTyBaduaMH. TakoXX 3a JOMOMOTIOIO
BukopucTtanas phpMyAdmin HasBHa MOKJIMBICTD y 3pYYHOMY Ta HAOYHOMY JI0JIaBaHHI Ta

pearyBaHHI1 JaHHX, SIK1 yX&Ke MICTATh y 0a31 JaHHX.

BukopucToByroun KopuCTyBalbkUil BeO-1HTepdelc KepyBaHHS OazamMu JaHUX,

cTBOpUMO CTpYKTYpy B/l sika Oyme HeoOxiaHa rpy poOOTI HAIIOTO BEO-3aCTOCYHKY.

st mouaTky po3poOKH CTPYKTypH TaOJIuIlh, HEOOXITHO CTBOPUTH 0aszy IaHUX.
BukopucroBytoun Beo-iHTepdeiic phpMyAdmin crBoprumMo HOBY 6a3y JaHHUX Ta IMPUCBOIMO
ix mHa3By «smarthouse». Ilicist ycmilmmHOro CTBOpPeHHS Oa3W JaHuX Oyae Hajgami
3aIpPONOHOBAHO CUCTEMOIO CTBOPUTH HOBY TaOJHINIO, sika Oyjie MicTUTUCH Y naHii B/I. Jlns
MO>KJIMBOCTI MPOCTOI Ta 3py4HOI POOOTH 13 JAHUMU OTPUMAHUMHM 13 CUCTEMHU «PO3YMHHUI
OyIuMHOK» HasiBHa HEOOXIJHICTh Y CTBOPEHHI KapKacy TaOnwuill, sika Oyae MICTUTH Yy co0i

oTpuMaHy 1H(GOPMAIIIIO 13 CHCTEMH.
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JJ1s Haoro MpoeEKTyY HEOOX1AHO TPH TAOJMIIl, a caMe TAOJIHULIIO sKa OyJie MICTUTH Y

co0l1 CIIMCOK HassBHUX MIPUCTPOIB y CUCTEMI, TAOIHITIO, sika Oyae MICTUTH ICTOPIIO JaHUX, SKi

OyJIi OTpHUMaHi 13 CEHCOPIB Ta MPUCTPOIB Ta TAOIHINIO 13 HAJAIITOBAHUMH JiSIMH Y BIJITOB1Ab

Ha 3aJaHi MOPOTOBI JaHi 13 CEHCOPIB.

[IpencraBuMo cTpyKTypy TabmauIls 0a3 JaHUX y BUTJISAL 3BUYAiHOT Ta0bmi 4.2.

Tabmuus 4.2 — CtpykTypa Tabmumib 0a3 TaHux

HasiBHi ipucTpoi Ta ceHcopu

TaHUX

ImMs | id | vendor |time device_type | protocol | room_id | label units status
Tun | int | varchar | timestamp | varchar varchar | int varchar | varchar | int
JaHUX
[cTopist OTpUMaHKMX JaHUX 13 CEHCOPIB

Im’s | id time protocol mess_type value
Tunm | int timestamp varchar varchar int
DaHUuX

Jii mpucTpois
Im’s | id action id_to_action last_activete
Tun | int int int timestamp
JaHUX

HasBHi xiMHaTH
IM’s | id descr photo
Tunm | int varchar varchar
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4.4 Peanizanisi cepBepHOi YACTHHH Be0-32CTOCYHKY
Y mporeci BU3HAYEHHS 13 HEOOXITHUMH 3aco0amu I peamizallii mpoekTy, Oyiio
oopano PHP, sx cepBepHy MoOBy mnporpamyBaHHs. llepen TuMm, SK TPUCTYNHUTH [0
BUKOHAHHS JJaHOT 33/1a41, HE0OX1THO BUKOHATH KOH(ITypaIlifo KOMIIOHEHTIB BeO-CepBEpPY Ta

oOpatu IOMEHHE 1M s, sIke HEOOX1IHE JUIs 3pYYHOCTI y Mpolieci TOCTymy 10 BeO-pecypcy.

[Ipu peamnizaliii cepBepHOi YaCTMHU BeO-3aCTOCYHKY He OyJie BUKOPHUCTAHO HISKUX
dbperiMBopkiB. byne BuKOpUCTaHO JMIIe JeAKl IyOJiuHi Oi10JI0TEeKH I peamizamii

miaTpuMKH 00MiHy iH(opMartiero 3a npotokodamu MQTT Ta Websocket.

[Meprmm ¢aiinom, sikuii Oyae CTBOpeHo, Oyae daiin, sskuii Mae im’st index.php. [Ticos
CTBOPEHHS J1aHOTrO (haiimy Ha JesKUH Yac 3ajIMIIMMO HOro BMICT mopokHiM. Ilepur 3a Bce
HEOOXITHO peai3yBaTH (YHKIIOHAJIbHY MOMKIIMBICTH OOMEXEHHS JIOCTYIy 10 BeO-

34CTOCYHKY 3a JOIIOMOI'OIO aBTOpI/I?)a]_Iﬁ 3aJaHuX KOpI/ICTYBaLIiB.

[Ipu mporeci aBropu3aiiii CKpunT Oyje 371HCHIOBATH TOPIBHSIHHS JaHUX, K1 OyJn
OTpUMaHI BiJl KOPUCTyBaya Ta Ti, IO MICTAThCS y 0a3l JaHuX. A came OyJie CTBOPEHO BEO-
CTOpPIHKY, sika Oy/ie MICTUTH Y COO1 TEKCTOBI MOJIS 7151 BBEACHHS JIOTIHY Ta MapOoJI0, a TAKOX
KHOIIKY, 33 JIOTIOMOTOI0 SIKOi 111 JJaHi OyayTh HaJiclaHl O CKPHUNTY Ha mepeBipky. Daiin,
sikuii Oyie MicTuTH (QYHKIIIOHA aBTopur3allii Mmae Ha3By login.php. Bmict enementis hopmu
aBTOpM3aIlli Oy/e nmepeaaBaTrucs 10 CKPUITY 3a JOMOMOT0r0 BUKopucTtanus meroxy POST.
Jlanuii Meton oOpaHuil 3aBASKM TOMY, IO BiH Iepelae JaHl y TPUXOBAHOMY BiJI
KOPUCTYBaya BUTJIAIL. 3aJ1 NIABUIICHHS O€3MEeKu MapoJil, ki 30epiraloTbcs Ha CepBeEpl y

B/1, 3ammudporaHi 3a 70mMoMororo aaropurmy md>s.

[Ipu HanmcanHi ckpunTy 0OpoOKku GopMu aBTOpH3AIlii, ISl BUITYUYEHHS TIePEIaHNX
JaHUX BUKOpHCTAaEMO riobansHy 3MminHy $ POST. BukopucTtanHs gaHOT 3MiHHOI Hajaae
MO>KJIMBICTh OTPUMATH JOCTYN J0 JAaHWX, K1 Oynu mepenani opaysepom i3 dopmu. s
MPUKJIAAY Mapoib, IKUi OyB Tiepenanuii GopMoro Oyjie MICTUTUChH Y MacCUBi, € OTPUMATH

JOCTYII JI0 CaMme apoiiro MokHa 3BepHyBInuch 10 $ POST[ ‘password’].
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Hactynmaumu nismu ckpunty € mm@pyBaHHS OTPUMAHOTO TApOJIO 3a JOMOMOTOI0
aroput™My MdS5 Ta BUKOHYE MOPIBHSAHHS JaHHUX 13 TUMH, IO MicTaThes y BJI. YV Bumanky,
KOJIM OTPUMaHI JIaHl BiJi KOpUCTyBada 301raroThbes 3 TUMH, 110 HasBHI B B/I, BinOyBaeTbCs
3anuc 0 robanbHOi 3MiHHOI $ SESSION naHi, 3aBasku sSKUM, KOPHCTYBa4yeBi HeMae
HEOOX1THOCTI y HOBIM aBTOpM3allii NMpU BUKOHAHHI TEPEXO0Jly Ha HACTYIHY CTOPIHKY
3aCcTOCYHKY. B3araii cecii BAKOPUCTOBYIOTh HE TUTHKH JIJIsl BAKOHAHHS aBTOPHU3aIlii, a i J1st
30epiranHsl HeoOX1aHOT iHpOpMaIlii, sika HE0OX1aHO, 00 OyiIa AOCTyMHA Y poOOTI PI3HUX
PHP ckpunriB. Hagami st mepeBipky Ha HAsSBHICTh JOCTYITY OyJeMO Y KOKHOMY CKPHIITI

BUKOHYBATH MEPEBIpKY 3a J0MoMororo riodansHoi 3miHHoT $_SESSION.

Hactynaum kpokoMm Oyne incramsmis [13 Mosquitto, sike siBisie coboro cepBep ISt
B3a€MOJIii BUIABISI Ta IMAMUCHUKA Ha IMOBIAOMIICHHS, SIKI MEPEIalOThCS 3a JIOTOMOTOIO
npotokosry MQTT. Jlns BukoHaHHS I1HCTasii maHoro II3 HeoOXigHO CTBOPUTH
KOpUCTYyBaua, BiJ] IMEH1 sKOro Oyje BHUKOHYBAaTHUCh mpoliec cepBepy. Jlani HeoOXigHO
3aBAHTAKUTH TAKETH ISl 1HCTAJALII, 3pOOUTH 1€ MOXXEMO BHUKOPHCTOBYIOYH HACTYITHY
KOMaHy:

wget https://mosquitto.org/files/source/mosquitto-2.0.11.tar.gz

tar zxvf mosquitto-2.0.1l.tar.gz

sudo make install
[Micns ycminmHOT iHCTaNSIIi MakeTiB CTBOPUMO CIy»O00BuH aiin systemd st

Mosquitto Ta mOMICTHMO y HBOTO HACTYITHUI BMICT:

[Unit]

Description=Insite MQTT Broker

[Service]

ExecStart=/usr/local/sbin/mosquitto -c /etc/mosquitto/mosquitto.conf
Restart=always

[Install]

WantedBy=multi-user.target
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[Ticnst yenimrHOT iHCTANAIIT Ta KOHDIryparii MOKeMO MOYaTH BUKOPUCTAHHS IIOMHO

BcranoBiaeHoro MQTT GOpokepy.

CrBopumo ¢arin mqtt_worker.php, sxuit Oyme BiamoBimaTk 3a myOJikaiilo Ta
OTpUMaHHS MOBIJIOMJIEHB 3a JIONTIOMOTOI0 BUKOpHCTaHHS npoTtokoay MQTT. Jlns toro, mo0
3a OTIOMOT0I0 BUKOpHCTaHHA MOBU PHP matn MoximBicTh 0OMiHY MOBIAOMIICHHIMH 32
npotokojom MQTT, Bukopuctaemo 6i0i0TeKy, sika Mae Ha3By php-mqtt, o gocTynHa Ha

github mis BiTbHOTO BUKOPUCTAHHS.

Ony0J1iKyeMo TecToBe NOBIAOMIIEHHS 3a JonoMorow PHP ckpunty st nepeBipku
IPAaBHJILHOCTI pOOOTH BUKOpHCTaHOI O10moTeku. [Tomictumo y daitm mqtt_ worker.php xox

JIJISL TECTOBOI Iy OJTiKAIIil TTOBITOMJICHHS

$server = '192.168.174.128";
Sport = 1883;
$clientId = 'testScript';

Smgtt = new \PhpMgtt\Client\MgttClient ($server, S$Sport, SclientId);
Smgtt->connect () ;
Smgtt->publish('test', 'Hello World!', 0);

Smgtt->disconnect () ;

Hanicnane moBiIOMIIEHHS OTPUMAlOTh YCl, XTO MIANUCAHUA Ha JlaHy TeMmy. 3a
JIOTIOMOT'0OI0 TEpMiHAIIy MIAMUMIIEMOCH Ha TEMY, sika Mae Ha3By test Ta mepeBipuMo ycmix
nyOikarii 3a gomomoror PHP, skmo otpumaemo mosigmomieHus «Hello, world!», o e

O3Hauae, Mo BCce mpaiftoe KopekTHo. Ha pucynky 4.7 300paxeHo oTpuMaHe OBITOMIICHHS:

Pucynox 4.7 — Ilpuiiaste nosimomueraas MQTT

Jlns peamizariii MOXKIMBOCTI miATpUMKH mpotokony Websocket y moennansi i3 PHP,
OyleMO BHUKOPUCTOBYBaTH Oe3KOMTOBHY Oi0mioTeky Workerman, sika € JOCTYIHOIO Ha
GitHub. CtBopumo daiin websocket_server.php, sikuii Oyie BUKOHYBaTH (YHKIIIT cepBepy,

AKUW OyJe mpuiiMaTH TMOBIIOMJICHHS BiJl KIIIEHTIB Ta pearyBaTd Ha HUX BIAMOBIAHO 0O
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3alaHux TapameTpiB. (s TectyBaHHS poOoTH maHOi 010J10TEKH, CTBOPHUMO TECTOBUU

CKPHIIT, IKHiA OyJie MicTUTHCH y (aitmi websocket _server.php:

<?php

use Workerman\Worker;

require once  DIR . '/vendor/autoload.php';

Swebs worker = new Worker ('websocket://0.0.0.0:2211");

Swebs worker->onConnect = function ($connection) ({
echo "Hoee 3’epuanua\n";

}i

Swebs worker->onMessage = function ($connection, $mess)
Sconnection->send ('llpueiT ' . Smess);

bi

Swebs worker->onClose = function ($connection) ({

echo "3’ennaHa posipeano\n";
bi

Worker::runAll () ;

Jlanuii CKpUNT BUBOJUTH MOBIJIOMIJIEHHS y KOHCOJb B 3aJI€KHOCTI BiJ MOJli, sIKa
BiI0ysacd, a came: MpU HOBOMY MIJKIIOYEHHI BHUBOJIUTHCA MOBIJOMIICHHSI PO HOBE
3’€IHAHHS; IPU OTPUMAaHHI1 IMOB1IOMJICHHS BiJ] KIIEHTY, BUBOJAUTH MPUBITAHHS Ta OTPUMAaHE
NOBIJJOMJICHHSI; TP PO3IpBaHHI 3’€IHAaHHA BUBOAWTH BIJINOBIJHE MOBiTOMJIeHHS. Ha
pUCYHKY 4.8 IpeIcTaBIeHO CKPIHIIOT KoHCcoi cepBepy Websocket. Moskemo modaunT, 1110

3aJlaHl y TECTOBOMY CKpHUNTI ()yHKIIII BUKOHYIOTHCS BIPHO.

ion:=4.1.4 'HP wersion:8.1.12

HORKERS

worker NrOCESSES status

nane

Pucynok 4.8 — 3anymenuii cepsep Websocket
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[Tporokon MQTT peamizoBaHo 3a MPUHITMIIOM BUIABEUb-IIIIMACHUK. A OTKE IS
oOMiHY MOBiIOMJIEHB OYyJIO HAJIAINITOBAHO HA HaIoMy cepBepi Tak 3Banuii MQTT Gpoxkep,
3a JJOTIOMOT010 SIKOT'0 Oy 1€ BiI0yBaTUCS 00OMiH noBigoMiIeHHsIMH. Ha pucyHky 4.9 HaBeneHo

cXeMaTH4HEe 300pakeHHsI peaiizaiii oomMiny nosigomieHuasmMu MQTT.

—[ligKaMeHHA=I=- | I a—IligK0eHHA
| |
|
. | : NiaTeepamennn
Cencop Ih%TBEpﬂKEHHH ! I NiARI0eHHA
nigKA4eHHA | O i
| — || —Tlignncka—— —
| — | | —
| ! —
——[IyGniKanin—ym-| : [TyGmikania——-/m-
- — — — — — — =
EBEpoxep Cepeep (mignucHHUEK)

Pucynok 4.9 — O6MiH 1oBiIoOMIICHHAMU 3a nipoTokojom MQTT

VY poni mignucHuka Oyjie BUCTyHaTH Hail BeO-cepBep, BiH Oyje MiANMUCYBATUCh HA
3aJaHi TOMIKK Ta OTpUMyBaTH noBigomieHHs. [Ipu Bukopucranni nporokory MQTT mani
13 CEHCOpIB /10 cepBepy OyayTh nepenaBaTuch 3a ponomororw dopmary JSON. Jlani, sxi

NnepeaaroTbCsa MaTUMYTh TaKui BUTIJIAA:

{"idm"."53", "vendor":"PSTO02-A", "device type":"sensor", "value":"221",

"UntlS " H "v" }

Jlani ckpunT BUKOHY€ 0OpOOKY OTpUMaHUX TaHUX Ta poOuTh 3anut 10 b/l 1is 3anucy
JaHUX, 10 HaJa€ MOXJIUBICTH 1X 30€perTH Ta BUKOPUCTATH MOBTOPHO. Iy 3anmucy AaHux

10 Tabaumi b/, HeoOX1IHO BUKOHATH TaKWUK 3aIIHT:

INSERT INTO 'received data' ('id', 'vendor', 'device type', 'value', 'units')
values ('53', 'PST02-A', 'sensor','221','V")

Jns  Oumpmioro po3yMiHHA TpuBeAeMO Ha pUCYHKY 4.10 cxemy B3aemoii

KOMITOHEHTIB MTPU OTPUMaHHI MOBIOMIJICHHS 3a TipoTokosioM MQTT.
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Pucynox 4.10 — Cxema B3aemoii npu BUKopucrtanHi nmporokoiny MQTT

Jiis peanizaniii MOXKJIMBOCTI OOMiHYy gaHMMH 3a nmpotokosiioM Websocket HeoOximHO
3amyctutd PHP ckpunrt, mo Mae BIONOBIAHMI MNPOrpaMHUNA KOJ JJs KepyBaHHS
3’€JHAaHHSAMU Ta OOMIHY MOBIIOMJIEHHSAMU. JlaHul CKpUNT HEOOX1THO, 300 BUKOHYBABCS Y
(GboHOBOMY peXuMi, a OTKE 3aIlyCTUMO HOTO 3a JOMOMOTOI0 TEPMiHATy, BUKOPUCTOBYIOUH

HACTYIHY KOMaHAY:

php websocket worker.php start

Pe3ynbTaT BUKOHAHHS JaHOT KOMaHAW TNPEICTABICHO HA pUCYHKY 4.11:

sion:4.1.4 HF vers Event-Loop:sHorkermansEvent

Worken listen [MOCESSES) status

none websocket://192. 168, 174, 124

Ctrl+C to stop. Start suc

Pucynok 4.11 — 3amyck cepepy Websocket
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Jlis BuKOHaHHs iHimiamizamii 3’eqHanHs 10 Websocket cepeepy HeoOXimHO
chopmyBatu cremniansauii HT TP 3amuT, a cepBep HajIe)KHMM YMHOM BIAMOBiNA€ Ha IEeH
3alUT, IMICJIS YOTO BIIOYBAa€TbCS BCTAaHOBJICHHSA 3 €qHaHHsS, TOOTO 3’enHanHs 1CP
3aJUINAETHCS BIAKPUTHM, IO JO3BOJIIE BUKOHYBaTH OOMIH JaHMMHU 0e3 HEOOX1IHOCTI
MOBTOPHOTO MIAKIIOYCHHSI Ta 3aKpHUTTSA 3 €IHAHHA KOXXHOTO pa3y TMpU HEOOXiTHOCTI
nepenavi HoBuxX maHuX. Ha pucyHky 4.12 cxemMaTnyHO 300pa)X€HO MPOIEC BCTAHOBJICHHS

3B’s13Ky 3a potokosiom Websocket.

Il

[ IHERE
Bpayzep Cepeep

——3ANMT Ha BCTAHOB/AEHHA 3’ JHAHHA—#]

-¢—Binnoeigs npo NpHAHATTA Ja0HTY——

l4— HopHcH] JaHi——— =

Pucynok 4.12 — Bcranosnenns 38’ s3ky Websocket

Taxk camo, ska 1 pu BukopucTanti mpotokory MQTT, moBigomiIeHHS 32 OITIOMOT OO
npotokoiy Websocket 6ynyTs nepenaBatrch y dopmati JSON. ITicist oTpuMaHHs JaHHX
BiJl CEHCOPIB TaKoX iX Oyjae 3amucano y bJl mist peanizaiiii MOXIMBOCTI BUKOPUCTAHHS Y
nonanemiomy. Ha pucynky 4.13 300pakeHO cxeMaTuyHe 300paKeHHsI MPUHIUIY poOO0TH

CKpHUITY, 10 BUKOHYE 00pPOOKY JIaHKX OTpUMaHu3 3a npotokosiom Websocket.
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Pucynok 4.13 — Cxema B3aeMo/1ii KOMIIOHEHTIB Iipu BukopucTanHi Websocket

4.5 Peanizaunis inTepgeiicy kopucryBaia
Hacamnepen HeoOXigHo ctBoputH (aiin index.php, skuid, MicTUTH y c00i TOJIOBHY
CTOpIHKY Be0-3aCTOCYHKY. [IJIs1 moYaTKy CTBOPUMO y BMICTI CTOPIHKH 0a30BYy CTPYKTYpPY
nokymeHty HTML, sika Takox Oyie MITUTH y 001 TecToBHUi 3arosioBok «Hello world!» Ta
BUKOHAEMO MiaKIrOYeHHs: JavaScript 6i6miorexu JQuery ta CSS ¢peiiMBOpKY CTHIIIB

Bootstrap.

VY pesynbrarti, OTpUMaEMO BEO-CTOPIHKY, SIKa TUMYACOBO MICTUThH Y c001 3aroJIOBOK
«Hello world!». Hacrymaum kpokom Oyae ctBopeHHs ariny login.php, mo Oyne
BUKOHYBATH pOJIb CTOPIHKM g aBTopu3amii. Maker cropiHku Oyjae CTBOPEHO 3a
nornoMmororo BukopuctanHs CSS  ¢dpeiimBopky Bootstrap, mo 103BOAUTH 3poOHUTH

30BHIITHINA BUTJISA] MPUBAOIUBUM JJIs1 JTIFOJIUHU.

BeO-cTopinka niisi aBTopu3zaiii Oyae Mictutd GopMy Yy SIKI KOPUCTyBad 3MOXKeE
BBECTH HEOOXIJTHI JaHl JJis oro aBTopu3arlii. JIjisi modaTtky cTBOpUMO OJIOK, SIKHM Oyne
MICTUTH y c001 ¢popMy aBTopu3allii. CTBOpeHHs OJIOKY BIJOYBA€THCS 3a JIOMOMOTOI0 TETY

<div>, mis 3amaHHS CTHIIB OJIOKY BHKOPHUCTAEMO Kiac .container. IIpucBoeHHS 1aHOTO
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KJ1acy ajist 6HOKy 3aJa€ BJIACTHUBICTH TaKy, dK MaKCHUMaJIbHa MIMPUHA, Y JdHOMY BHUIIAJKY IIC

1320 mikcelniBs.

dopMa s HAACWUIAHHS BBEICHUX KOPUCTYBadeM JaHUX CTBOPIOETHCA 13
BUKOPHCTAHHSM Tery <form>, sikuii MiCTHTB y c001 criemianbHi arpuOyTH ae 3agaetbes URL
JUTS. HaJICWITaHHS JaHuX Ta MeToj. CTBopeHa ¢opMa Oyjie MICTHTH JIBa eJIeMEeHTH INPUt, ski
SIBJISIIOTH COOOFO TIOJIS /ISl BBEJICHHS JJAHUX Ta MArOTh IIPUCBO€EHE iM’s1 [0gin Ta pass, a Takox
NPUCBOEHUH TUIl TanuXx text ta password. [is Toro, mo0 31iHCHUTH HAJICHIIaHHS JJAaHHUX IO
cepBepy, hopMa MICTUTHh KHOMKY BiAmpaBku. CTBOpPEHHS JaHOI KHOMKH B1IOYBAa€ThCS 3a
nomomororo tery <button>. Ha pucyHky 4.14 npecTaBICHO CKPIHIIOT CTBOPEHOT CTOPIHKH

aBTOpHU3AIlii:

AsTopu3alLiia

& | Jlorin
&= [laponb

B 3anam'atatu mene

Pucynox 4.14 — CKkpiHIIOT CTOPIHKM aBTOpH3aIlli

HactynmHuM KpOKOM peani3yeMO TOJIOBHY CTOpPIHKY, sfKa Oyae MICTHTH y €001
1H(}OopMaIrito i3 CEHCOPIB Ta BUMHUKAY1 HATTPUKJIIA JJI IEpEeMHUKaHHs cTaHy pese. CTpykTypa
JIOKyMEHTY OyJie CKJIaJIaTUCh 13 IBOX €JIEMEHTIB, a caMe IIANKH, 10 MICTUTh Y 001 MEHIO
Ta KOHTEWHepy, KM OyJae MICTUTH OCHOBHMH BMICT cTOpiHKH. OTpuMyBaHi AaHl 13
CEHCOpPIB MpH BIJOOpPa)KEHHI Ha TOJIOBHIM CTOpIHII OyIyTh 3rpyHoOBaHi 3a HasBHUMHU
kiMHaTaMu. I Toro, mo0 3MEHIIUTH BUAMUMHUKA OOCAT €JIEMEHTIB I 301IbIICHHS
3pYYHOCTI TIeperyisily HeOOXiAHUX JaHUX OyJeMO BUKOPHCTOBYBATH TaKUU €JIEMEHT, SIK
akopaieoH. [lnst Toro, o0 CTBOPUTH €JIEMEHT aKOpAECOH, CTBOPUMO OJIOK 3a JOMOMOTOIO
tery <div> Ta npucBoiMo Homy kimac . accordion. Jlias gomaHHS €IEMEHTIB, sKi OyIyTh

3ropTaTUCh BUKOpHCTOBYeEMO Ter <div> i3 mpuCcBOeHMM Kjacom . accordion-item. ITics
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CTBOpEHHS OJIOKIB, SKI MOXHa OyJne 3rOpHYTH Ta PO3TOPHYTH, BCEPEIWHI CTBOPUMO
JeKinbpka OJOKiB, ssKMM mprcBoiMo kiac .card. Ha pucynky 4.15 mpuBeneHO CKpiHIIOT

CTBOPEHO1 CTOPIHKH, KA MICTUTh JIaH1 OTpPUMaHIi BiJl CEHCOPIB.
Smart Howse Ornsg Mpuctpaol Aii [ Buiitn

MNMoKasHMKK ceHcopiB

TemnepaTypa B KiMHaTi @ OceiTneHHs

24°C )
@

Bonorictb

43 %

KyxXHAa
Kopuaop
BaHHa KiMHaTa

CnaneHa

Pucynok 4.15 — CkpiHIIIOT FOJIOBHOI CTOPIHKHU

Hactynaum etarom Oyjie ctBopeHHs ctopinku devices.php, sika Oyae micTutu y cooi
CIUCOK HasiBHUX MPUCTPOI Ta NEBHY iHPOpMallito po HUX. JlaH1 Ha CTOPIHII 3rpyHOBaHi 3a
Ha3BaMM KiMHAT. {151 OLIbIIOT 3pyYHOCTI BUKOHAHO TPYIYBaHHS 32 JIOTIOMOTOIO0 TaKOTO
eJIeMeHTa, K BKiIaneHHs. Jlms #Woro peamizarii HeoOXigHO CTBOpUTH Oyiok <div> Ta
npucBoiTH Homy Kiac .nav-tabs. ITicis cTBOpeHHsI TOJOBHOTO OJIOKY, BCEPEAMHI HHOTO
CTBOPIOEMO HEOOXiTHY KIJIBKICTh OJIOKIB 13 KJIacoM .Nav-item, sika BiJANOBiJA€ KiJIbKOCTI

HEOOX1THUX BKJIAAOK. Jlami juist 3py4yHOCTI BiZOOpakKeHHs CHUCKY HasBHUX MPHUCTPOIB
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BUKOpHCTaeMO Ter <table>, sxuit mo3BosIE cTBOPHUTH TAOIUITIO Ta MPUCBOIMO HOMY KJjiac
table. [Ticns cTtBopenHs TabnwIli i3 HEOOXiHOIO PO3MIPHICTIO IIOMICTUMO Y Hel iHpopMaIliro
PO HasiBHI MPUCTPOI, a TaKOX JAEKiIbKa (PYHKIIOHATHHUX KHOIIOK, 33 TOTIOMOTOI0 SIKMX
MO’KHa BUKOHATH TMEBHY KOH(DIryparlito HassBHHX MPHUCTPOI Ta AOJATH HOBI MPHUCTPOi abo

kimMHaTH. Ha pucynky 4.16 npuBeieMo CKpIHIIOT CTBOPEHOI CTOPIHKH.

Smart Howse Ornag Mpuctpoi Aii
“ KyxHs Kopugop BaHHa KiMHaTa CnanbHA

‘ Cratyc | Mogene ‘ Tun MpoTokon Onuc MokazHuk | Ha ronoeHy cTopiHky

. Parallax CeHco| MQTT Jatunk 0 ﬂ
X-band P vy

. DHT22 CeHcop MQTT fatunk Temnepatypu 23 H
Sonoff

. Basic Pene MQTT Pene 1 H
Switch

. HC-SR04 CeHcop Websocket — [laTuwik BigTcTaHi 121 H

Pucynok 4.16 — CkpinmoT cropinku devices.php

OctaHHIM KpOKOM Oyjie CTBOPEHHs CTOpiHKM actions.php, sika Oy/e BiamOBiIaTH 3a
HaJaITyBaHHs TIEBHUX 0a30BUX il y BIIMOBIAL HA 3a7aH1 KPUTHYHI TTOKa3HUKH, 110 OyIIr
OTpHUMaHI1 BiJl CEHCOPIB. AHAJIOT1YHO CTBOPEHHIO MOMEPEIHBOI CTOPIHKU OyJIe BUKOPHUCTAHO
TaONHIIO TSl BioOpakeHHs! CIMCKY HanamToBaHux nid. Ha pucynky 4.17 mpuBeneHo

CKPIHILIIOT CTBOPEHOT CTOPIHKH.



Smart Houae

MpucTpiia

Parallax X-band

DHT22

Gidrolock WSU

Axwo

value =1

value < 18

value =1

To

value = 0, Sonoff Basic
Switch id 5

value = 1, Sonoff Basic
Switchid 3

value = 0, Sonoff Switch id
19

Ornag, Mpucrpoi

OcTaHHE BUKOHAHHA

06.12.2022 13:48

01.12.2022 10:11

10.11.2022 16:26

Pucynoxk 4.17 — CKpiHIIIOT CTOPIHKY JJIsl HAJTAIITYBaHHS /i

4.6 BucHoBKH
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VY nmanomy poznuti Oyj0 OMMCAaHO MPOIEC BUKOHAHHS MOCTABJICHUX 3a/1ad. A came

IHCTAJAIIA Ta KOH(QIrypalis ITpOrpaMHOro CepeoBHINa BeO-cepBepy, IHCTANAIIS Ta

KOH(Irypariisi CHCTEMHU KepyBaHHA 0a3aMu JaHUX, IHCTAIALIA rpad1yHOro HTeppeicy s

CY b MySQL, omnuc cTpykTypu 0a3u 1aHHX, sika HeoOXiaHa JJid pearizaiii GyHKIii Beo-

3aCTOCYHKY, OITHC ITPOIIECY peasizallii cepBepHOi YaCTHHU JaHOTO BE0-3aCTOCYHKY Ta OIHC

MpOIIECy peaizallli KIIIEHTChKOI YaCTUHH TaHOTO BE0-3aCTOCYHKY.

VY mnpoueci BUKOHAaHHSA TOCTABJICHOI 3ajadi OyJI0 BUKOPHUCTAHO TakKl IMPOTPaMHI

KOMIIOHCHTH.:

e [I3 BeO-cepBepy Apache

e Cuctema kepyBaHHs 0a3zamu qanux MySQL

o ['padiunwmii intepderic phpMyAdmin st CYBJ] MySQL

e biOmioreku s podoTH i3 nmpotokogamu MQTT Ta Websocket

e CSS ¢peiimBopk Bootstrap
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3AT'AJIbHI BUCHOBKHA
Mertoro naHoi kBamiikariiHoi poOOTH € BUKOHAHHS MOJEpHI3allii BeO-3aCTOCYHKY

JUIS Bizyautizailii JaHux cucteMu «Po3ymHui Oy IMHOKY.

VY nepuioMy po3aiii JaHOT poooTH OYJ10 PO3IIISTHYTO MOHATTS Ta OCHOBHI MOYKJIMBOCTI1
TEXHOJOT1] «pOo3yMHMI OyAMHOK». A TaKoX OyJI0 PO3TJISIHYTO MOHSATTS Ta MPUHIIA pOOOTH
Cy4aCHHX Be0-3aCTOCYHKIB, a TAKOXK aHAJI3 iX MepeBar Ta HEJIOMIKIB. Y Mpolecl aHalli3y
repeBar Ta HeJoJ1KIB Be0-3aCTOCYHKIB, O0yJI0 3p00JICHO BUCHOBOK, III0 1X BUKOPUCTAHHS €

A0OCHUTD MCPCIICKTUBHUM.

VY napyromy po3aini Oyjo MPOBEAECHO aHali3 TOTOBHX KOMIUIEKCHUX PIIICHb, SKI
BUKOPHCTOBYIOTBCS ISl «IIOOYAOBU» CUCTEMHU «PO3YMHUU OyIuHOK». Takox y maHoMy
po3auT OyJIO PO3MISIHYTO HAsIBHI TEXHOJOT OE3pOTOBOTO 3B SA3KY, 1110 BUKOPUCTOBYIOTh
JUISL CUCTEM «PO3YMHHM OymuHOK». [Ipu aHamizi 0e3ApOTOBUX MEPEkK, MOXKHA 3POOUTH

BHUCHOBOK, IIT0 HAMOLIBII ONTUMAJILHUM € BUKOPUCTAaHHA TexHoJorii Z-Wave.

VY Tpethomy po3/iai OyJI0 pO3TISTHYTO Ta 00OpaHO MPOrpaMHi 3ac00u, sIKI HEOOX1aH1
JUTsl BAKOHAHHS MOJIEpHI3allli Be0-3aCTOCYHKY AJIA Bi3yani3alli JaHUX CUCTEMH «PO3yMHHUI

OYJIMHOKY.

VY uerBepTOMYy pO3iIl OyJIO OMHMCAHO MPOIEC peati3allli JaHOTO MPOEKTY. A came
IHCTAJISIIs TPOrPAMHUX KOMITIOHEHTIB JJIsl poOOTH BeO-cepBepy Ta 0a3 JaHUX, peanizaiis

CEpBEPHOI YaCTUHU Be0-3aCTOCYHKY Ta iHTepdelcy KopucTyBaya.

OTxe, y X011 BUKOHAHHS JaHO1 KBai(iKkaIiiHo1 po60TH OyJ10 BAKOHAHO MTOCTaBJICH1
3a/1a4i, a came MOJICpHi3allito Be0-3aCTOCYHKY JUIs Bi3yalli3allii JaHUX CUCTEMU «PO3yMHUMN
OyanHOK». Bylio cTBOpeHO cepBepHy YaCTHHY Be0-3aCTOCYHKY Ta iHTepdeiic KopucTyBaya,

KU TOCTYITHUH 3a JOTIOMOTOI0 Opay3epy.
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Homatoxk A

IMepexiaa mepuoro po3aity

1. THE CONCEPT OF SMART HOME TECHNOLOGY AND THE WORKING
PRINCIPLE OF WEB APPLICATIONS

1.1 Concepts and main capabilities of the **Smart House"* technology

The "smart home" technology is a system of home devices that, in turn, can perform
certain actions and solve some everyday tasks without the participation of a person. We can
say that all electrical devices in the room are functionally connected to each other, which in

turn makes it possible to centrally control these devices [1].

In connection with the increase in the computing capabilities of devices, the "smart
house" technology gradually received its extension into the "loT - Internet of Things"
system, according to which the primary standardization was carried out and the main
recommendations and rules for the implementation of the finished product were outlined,
both at the level of individual components as well as at the level of a complete system.
Although the technology is relatively new, there are already dozens of ready-made solutions

on the market.

The basis of the "smart house™ technology is the ability to recognize specific situations
that occur in the room and respond accordingly to the given situation. One of the main
features of the "smart house" is the combination of several subsystems into a unified

controlled complex (Figure 1.1).
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Figure 1.1 - Schematic representation of the "Smart House" system

One of the most important features of the “smart house" system, which makes it
different from other types of living space organization, is that this concept is the most
progressive in the interaction between a person and a living space, and this is what makes it
possible to set the desired environment with just one simple command. and in the future,
automatic systems monitor the operation of all connected electrical appliances and
engineering systems [3]. In this case, the need to use several remote controls, a large number
of switches for controlling lighting devices, separate control units for controlling heating and
ventilation systems, security systems (alarm and video surveillance) and others disappears
when watching television. When using the "smart home" technology, even one click on the
remote control is enough. After choosing the necessary scenario, the system begins to
independently adjust the system operation in accordance with the choice of the person who
chose the scenario or depending on external factors such as external lighting, air humidity,

weather, time of day [4].
The concept of premises using "smart house™ technologies includes provisions [4]:

e Development of an integrated room management system, that is, a system capable of
ensuring the integrated operation of all room systems, namely: access control,
ventilation, lighting, heating, water supply and many others.

e Solving the set scenarios and tasks for the subsystems of the built-in room
management system and the absence of service personnel in need. The so-called
"intelligence" is embedded in the above-mentioned subsystems, which is a certain
algorithm of actions that corresponds to changes in the indicators of the sensors
available in the system and other events, such as emergency situations.

e A mechanism for immediate shutdown and, if necessary, transfer of controls to a

person for any subsystem of an intelligent building. At the same time, the same and
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convenient access to control and visualization of all parts of the "smart home" system
for a person should be provided.

Guaranteeing the correctness of work for specific subsystems in case of failure of the
general control system or any other elements of the system.

The cost of modernization and maintenance of premises systems should be minimal,
and the construction of subsystems should be ensured by the use of common
standards, automatic detection and configuration of new devices in the process of
adding them to the existing system.

Existence of a ready-made communication environment in the premises, which is
necessary for connecting modules and devices to it. In addition, it is necessary to have
the possibility of using different types of physical channels as a communication

medium, for example, low-current lines, radio channel, power lines.
The "smart house" system includes the following automation objects [5]:

Management server;

Lighting control;

Equipment control from touch control panels;
Control of electric drives;

Control of emergency conditions and electrical loads;
Climate control;

Systems for organization of access control;
Management of the ventilation system;
Security and fire alarm system;

Centralized management of systems;

Video surveillance systems;

Multiroom;
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A building with an existing smart home system has many advantages. The
management system enables the owner to develop operating procedures of any complexity,
because all elements of this system are able to work in a coordinated and joint manner. An

example of the development of procedures that save resources [6]:

1. Ensuring security and access management;

2. Management and accounting of most system parameters and in case of their critical
changes, instant response.

3. Remote control and management of the premises, because in such a system all control

and information communication channels are digital.

With the help of even one touch, it is possible to make your home more comfortable,
namely, a comfortable microclimate for a specific person will be established, the curtains
will be lowered, the bath will be filled, and the lighting will be turned on. It is possible to
even heat food without getting up from your seat, you just need to place it on the stove in

advance. It is possible to control media equipment using touch panels [6].

In lighting control, it is possible not only to control the brightness of the lamp when it
Is turned on, but also the time during which the specified brightness of the lamp will be
reached. For this, you need to use special light regulators. Basically, the function of constant
backlighting is necessary for use in office premises, which allows you to maintain a given
illumination in a room or any surface, regardless of external factors. The ability to turn on
outdoor lighting automatically depending on the presence of people or the time of day can
provide additional comfort to the residents of the house, as well as deter intruders. For these

purposes, it is necessary to use special light sensors, an example is presented in Figure 1.2.
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R g
Figure 1.2 - Light sensors

The "smart home" system constantly measures the temperature in each individual
room individually and takes certain actions to maintain it at a certain set level. To maintain
the temperature, it is used, for example, to control the radiator valves or, if necessary,
automatically controls the ventilation system [7]. In addition, this system helps the owners
of the premises in saving money, which is achieved due to the variety of operation modes:
night, comfort mode or mode when there is no one in the premises. These modes can be
changed both according to the schedule and in manual mode by command. To do this, it is
enough to set the required temperature on the touch panel according to the required mode. If
there are sensors on the windows, it is possible to automatically turn off the air conditioning
or heating system if the system determines that the windows have been opened for
ventilation. This will also save energy and money. To perform such tasks, you can use the

controller shown in Figure 1.3.

Figure 1.3 — Temperature control controller Osen TPM 32
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In the warm season, it is possible to automatically adjust the blinds, which helps
prevent excess sunlight from entering the room without reducing the light flow. Due to this,
the room heats up less from sunlight and helps to save money due to the saving of electricity

consumed by the air conditioner.

During the absence of the owners, the "smart house" system will compile a report on
the events that took place on the territory of the house [5]. When an extraordinary situation
occurs, for example, a water leak, the "smart house" system will perform the necessary
actions to localize the accident, for example, stop the water supply and notify the necessary
service, as well as the owner of the house. When intruders enter the premises, the "smart
home" system will notify the owner of the premises through all possible communication

channels and call the security service.

If it is necessary to create the effect of presence, then the “smart house" system can
also simulate the usual way of life when the owners are absent. For example, turn on music

and lighting.

The use of "smart house" technologies enables centralized interactive management
and control of various types of premises, such as office premises, residential premises and

any others [8].
In general, the scheme of the control system can be described as follows [8]:

1. Main control unit

2. Devices for reading indicators (illumination sensors, temperature sensors, motion
sensors, and others)

3. Control devices (infrared emitters, relays and others)

4. Interfaces for management (touch panels, web interfaces, remotes, switches and
others)

5. A control network that combines all the elements mentioned above

6. Controlled devices (lights, ventilation systems, media components and others)
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7. Auxiliary networks (for video and audio signal delivery, telephone, Ethernet)

8. Software

The main functionality of the central control unit includes the control of devices
subordinate to it. The following interfaces are used to control such devices: IR, Rs-232, RS-
485, Ethernet, analog, digital, etc. The central control unit contains a multitasking OS and in
some cases may contain its own web server. Sensors used in the "smart house™ system are
connected to each other through intermediate devices or directly to each other through a
single network and are located in certain places of the building. General control of the "smart

house" complex is carried out through control interfaces [6].

e The central control unit receives information from the devices for measuring
indicators, this happens with the help of its own control network.
e The software installed on the control unit processes the received information and

returns commands to the control devices.

Commands for execution can come from the own network, as well as through the
auxiliary network. The composition and form of information for data visualization, which
contain information about the state of various systems, as well as command generation
methods are established at the software development stage, taking into account the

requirements of the given project.
1.2 Concept and overview of the working principle of modern web applications

Most PC users have an idea of what a typical application that runs on the Windows
operating system is. Namely, an application is a computer program with the help of which a
PC user can solve the specific application tasks he needs [10]. Examples of such programs

can be media players, web browsers, mail clients, and many others.

The web application is a distributed application, because its logic is located on the
server, and in turn, the function that displays the information downloaded from this server is

on the web browser installed on the user device [11]. Such applications are usually executed
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on the side of the web server, due to which they create an interface between the website and
the user. Development of web applications mainly takes place using scripting programming
languages such as PHP, Perl and others. Much less often, high-level languages that must be
compiled for each specific operating system (C, C++, and others) are used in the

development of web applications.

The web server receives requests from clients using the HTTP protocol. After
receiving and processing the request from the client, the server provides a response in the
form of an HTML page or other data. To get access to the required page on the web server,
you need to know its URL [12].

During the development of the World Wide Web, along with it, web applications also
improved and developed quite rapidly. One of the most important features of a web
application is the ability to access it from almost any user device and from any place where
Internet access is available. Another important feature of web applications is their flexibility,
security and scalability. The use of web technologies in application development makes it
possible to obtain such a property of the application as multi-platform. This property of the
software allows you to work with the developed application in any software environment,
therefore, with the help of this property, you can solve the problem of compatibility of the

software on different platforms.

As already explained, a web application is a program that runs in a web browser,
which is why such an application requires network access and a web browser installed on
the user's device. Therefore, the functions of calculations, processing and storage of
information consist of a remote web server, and the functions of the so-called client are
performed by the web browser installed on the user's device. Figure 1.4 shows the

schematically depicted principle of the web application:
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Figure 1.4 — Schematic representation of the principle of operation of the web application

An example of a web application to consider is the well-known email client Gmail.
When using this web application, the user does not feel a fundamental difference in the main
functionality compared to the classic client software for working with e-mail, which must
be installed on your PC or mobile device. The web interface of this e-mail client was
developed using the JavaScript browser scripting language. Due to the fact that the
JavaScript language was used in the development of the web interface, the user can send
control commands using the keyboard when working with the application, update pages
without completely reloading them (this possibility is provided by AJAX technology), and
others [13].

In the creation of modern web applications, most developers use JavaScript
technology, which makes it possible to perform some functionality without the need to make
requests to a remote server, which allows you to reduce the load on the server itself and
speed up the execution of certain tasks. In the period when the JavaScript language was just
beginning its development, it was not used to perform any practical tasks, but simply because
it existed. In the early days of this technology, it was only used to make elements on a web
page respond to mouse movements, dynamically control element styles, and so on.

Therefore, at a certain time, the use of this technology became a bad tone [14].

The reason for the rapid development of the popularity of web applications today is
the beginning of the active use of JavaScript technology that exists in our time. After all, in
the past, their lack of dynamism and interactivity during user interaction with a web page
was always considered a drawback in the development of web applications. The



106

development of JavaScript to the level that is available today completely helps to solve this

problem.

So, as previously explained, in off-the-shelf software that is installed on users' PCs,
the application logic resides directly within the PC or other user device, unlike web
applications, where the application logic resides on a remote server. The location of the
application logic on a remote server enables the existence of a single version of the
application that is always up-to-date, thanks to this feature, the application is very easily
distributed among all its users. The use of web technologies in the development of
applications allows you to move away from the classic distribution of the application, since
in this case there is no need for the user to receive a full copy of the application. Thanks to
this feature, users get only the part they need to work with the application, namely the
application interface. Based on the above, it can be said that there are much fewer problems
with the distribution of web applications compared to the distribution of classic applications,
because it is possible to access the web application from any user device that is connected

to the Internet.

The main component in working with a web application is a program such as a web
browser. To start working with the web application, the user only needs to specify the

required URL in the address bar of the web browser.

The difference between a classic application that a user installs on their device and a
web application is that the latter is located on a remote server. This feature allows the user
not to perform the role of an administrator. For example, the user does not need to install
software, he does not need to solve problems with this software, because the role of
administrator in the case of a web application is performed by a person or a group of people
who directly develop the application. On the one hand, this model implies an increased load
on people who develop the application, but on the other hand, a model where a small group
of programmers who are engaged in the development of the application and are concentrated

in one place is an economically much more profitable solution. That is why it is more
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efficient and more profitable in economic terms, because in this case there is no need to
maintain a certain team of specialists who would have the task of installing and configuring

applications on users' devices.

There are no user requirements in using the web application. In the development of a
web application, it is assumed in advance that a web browser is already installed on the user's
device, because this program in the modern world is an integral part of the software
environment on electronic user devices. The main idea behind using web applications is that
they can be used on almost any OS installed on user devices. This possibility is due to the
fact that the web application does not have special requirements for hardware platforms in
its work. After the beginning of the widespread distribution of web applications in the past,
the problem remained with the need to support different versions of the developed
application. Namely, when the developer of the application has published a new version of
it, then without exception all users of this application receive the latest published version,
for this it is enough to reload the web page. Immediately after the publication of the current
version of the application, all versions of the web application that are considered obsolete
disappear. Thanks to this feature, users of the application may not even notice that they have
already started using the updated version of the web application. Also, thanks to this feature
of web applications, the problem of backward compatibility of applications and

implementation of support for outdated versions is solved [15].

One of the optimal use cases for web applications is when the user's devices have
limited storage capacity. After all, the obvious advantage of using a web application on users'
devices with limited storage capacity is that when using such applications, there is no need
to download a full-fledged application to your device. In some cases, there is even no need
to fully load the interface, and only a part of it, which is necessary to perform the task, is
enough. And, therefore, web applications take up little space on the storage of the user's

device, which allows for faster loading and response to user actions.
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Thanks to the distributed architecture of the web application, its architecture is
practically invisible to the average user, which provides opportunities for scaling the
computing capabilities of the program without the need to interfere with the operation of the
user's devices. Namely, the administrator can modernize the hardware of the server that
contains the web application imperceptibly for the user, distribute the load on the application

among several different servers, and more.

When using web applications, it is necessary to understand that they cannot have some
features that are available in classic desktop applications. For example, the user does not
have the ability to control the hardware components of the device using a web application,
work with complex graphics, and more. Nowadays, web technologies are developing quite

rapidly, which is why all of the above is relevant only for today and the near future.

Observing the development of web technologies, we can say that one of the most
relevant technologies in the future will be web applications. After all, they develop rapidly
every day and come as close as possible to the classic software that we use almost every day.
For an example of such applications, we can consider software from the Microsoft company
- "Office Online". This software is a package of office applications that are developed as
web applications. It is essentially a lightweight version of the classic Microsoft Office
desktop software, and has all the main features of its desktop counterpart. When using Office
Online, there is no need to install additional software on users' devices, this gives them the
opportunity to work with documents from almost any place where there is an Internet

connection [16].
1.3 Analysis of advantages and disadvantages of web applications

Before starting the development of the application, the developer faces the task of
defining the type of application being developed. At this stage, the developer has several
options. One of these options is the development of a classic application, which is intended

for a specific software and hardware platform, for the implementation of which it is
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necessary to use the development environments and compilers recommended for each
platform. An alternative option is the development of an application using web technologies,
in which there is such a feature as the fact that such an application will not depend on the
software and hardware platform of the user device. This stage is one of the most important,
because the next stages in the development of the project depend on it. At this stage of the
development of the application, we can already understand the approximate cost of its
development, because at this stage the involvement of employees who will develop the

application for the chosen platform is being carried out.

Web technologies that are available today are quite a vivid example of the fact that a

well-designed technology can be used by people in a wide variety of scenarios and situations.

The fundamental difference between a web application and a classic desktop
application is that the classic application interacts with the OS installed on the device, while
the web application interacts only with the web browser installed on the user's device.
Thanks to this feature, it is possible to significantly expand the number of users who can
work with the application, because a person who uses an application based on web
technologies has the opportunity to use it on almost any device with a web browser. When
using HTML - the hypertext markup language, the developer has the opportunity to develop
a user interface that has adaptive markup. This means that the interface and its elements will
adapt to different sizes of displays on users' devices. But although web applications have a
great advantage due to their independence from the software and hardware platforms on
which they work, there is also a rather important drawback - much lower performance

compared to classic applications that are optimized for each specific platform.

Classic applications differ from applications based on web technologies in that such
an application is always stored on user devices. Today, most users are already familiar
enough with installing classic applications, but developers cannot be sure that all users will

work with the same version of the developed application.
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Comparing classic applications and web applications, we can see many disadvantages
and advantages of using one or another method of application development. Due to the fact
that classic applications can directly use the hardware of the device, it is much easier for the
developer to work with such components as the camera, microphone, location services and
others. Also, the advantage of classic applications is that a large number of such applications
can be found in so-called application stores. This possibility gives the user more confidence
in the security of the installed application, because before publishing the application on such
a site, it passes a check. Along with numerous advantages, there are also disadvantages in
using classic applications. Usually, the development of a classic application requires more
funds, which is especially relevant for those applications that need the ability to work on
different hardware and software platforms. Even if you ignore the cost of developing such
an application, it is much more expensive to maintain and update it, especially if such an
application is designed for use on multiple platforms of user devices. Another disadvantage
Is the fact that users can use different versions of the application, which causes problems in

development, as well as compatibility between different versions of the application.

When comparing a classic application with a web application, we can see that working
with web applications is much easier for the user, because at any time and from any place
the user can access the current version of the application, all that is needed is access to the

Internet .

Web applications also have their advantages and disadvantages. One of the advantages
of web applications is that they have a common code base for many devices, as well as the
ability to quickly adapt to work with outdated devices, which is why web applications are
easier to maintain. Due to this, there is no need to download web applications to users'
devices, so we can say that this is also their advantage, which is especially relevant for users
with limited storage space. For the developer, it doesn't matter what type of user's device or
platform it is, because the web application runs in a web browser, which makes it possible

to ignore it. Thanks to this feature, users have the opportunity to use the application on any
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device, provided that they have a web browser. The application logic resides on a remote
web server, and the user receives only the user interface on their device. This structure of
the application allows you to eliminate the problem of compatibility of different versions of
it, because this structural feature enables all users to use one single, up-to-date version of the
application. Today, many users are constantly using various electronic devices, but the
majority of experienced users are still not very large. Because of this, another advantage of
using web applications is that there is no need to install and configure them, because
sometimes for the correct operation of the application, it is necessary to perform some

settings, which can be quite a difficult task for an inexperienced user.

Along with the advantages of using web applications, there are also disadvantages.
Web applications have fairly limited access to the hardware components of the user's device.
In addition, an existing Internet connection on the user's device is necessary for the full
operation of the web application, because all the logic of the application is located on a

remote web server, and the user only downloads the user interface.
1.4 Conclusions

In this section, the concept and main capabilities of the "smart house" technology, the
concept and overview of the working principle of modern web applications and the analysis

of their advantages and disadvantages were considered.

Considering the concepts and main capabilities of the "smart house" technology, we can
conclude that the use of this technology is promising. Thanks to the use of this technology,
it is possible to significantly simplify the performance of everyday tasks for a person and
make his stay at home more comfortable and convenient. Thanks to the possibility of
optimizing the operation of various systems that use energy resources when using the "smart

house" technology, the owner has the opportunity to significantly save his own money.

Considering the concepts and principles of operation of web applications, their architectural
component and the principle of their operation were considered. Namely, the web
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application consists of two key parts - the server part and the user part. The essence of the
user part is to provide the user with an interface to interact with the application, while the
logic of the application is located on a remote web server. The server part includes such
components as web server software that accepts requests to it using the HTTP protocol and

application logic written in a specific programming language.

The advantages of using web applications are that there is no problem with ports closed by
a firewall, because basically such ports, which are necessary for the operation of web
applications, are not closed by a firewall [17]. Therefore, the main advantage of web
applications is the ability to work on various software and hardware platforms without the

need for additional adaptation of the application.
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JI.L JIegi, 0.m.u., npoghecop,

A.B. Bazapuuit, mazicmpanm

Hayionanvnuii ynisepcumem «llonmascwvrxa nonimexuixa imeni IOpia Konopamioxa»

MOJIEPHIZAIIISI WEB-3ACTOCYHKY JIUISI BI3YAJI3AIT JAHUX
CUCTEMM «PO3YMHUM BY IUHOK»

CTtaHOM Ha CHOTOJHIITHIN JIeHb KOHIIEIITSI CUCTEMH «PO3yMHUI Oy IMHOK» CTae
Bce OUTBIN MOIYIIIpHOO. 110 Mipi po3BUTKY JaHOI TEXHOJIOTII Ha PUHKY 3’ SIBJSLIOCS
Jeam OUIbIne pileHs A o0y IOBH CBOET CUCTEMU «PO3YMHUM OyIMHOK», a came
PI3HOMAaHITHI CEHCOPH Ta €IIEKTPOHHI IIPUCTpoi. DYHKITIOHAIBHI MOKIMBOCTI TAKHX
TOTOBHX IPUCTPOIB OOMEKYIOThCS TUMH, ITI0 Oy JIH 3aKI1aIeHl Ipy po3poOIli IPUCTPOIO
BUPOOHHUKOM, Hepe3 MO0 Yy KOpPUCTyBada BIJICYTHI MOJKIHUBICTE Y THYUYKOMY
HaJalmTyBaHHI (PYHKITIH cUCTEMH «po3yMHHU OyaunHok». st Toro, mol pojpaTu
HeoOX1IHOT THYYKOCTI CBOilt cHCcTeMI «PO3yMHUM Oy IMHOK», HeOOX11HO KOMOIHYBaTH
PI3HI CEHCOPH Ta IPUCTPOI B1J| PI3HUX BUPOOHUKIB Ta HaBITh BUKOPHUCTOBYBATU TaK
3Bani DIY (Do It Yourself) mpuctpoi.

Y Bumajkax, Koim icHye morpeba y o0 ’eaHaHHI OOIaJHAHHS Bl PI3HHUX
BUPOOHUKIB, K1 JJISI OOMIHY JaHUMH BHKOPHUCTOBYIOTH Pi3HI IPOTOKOIHU Iepeadi,
icHye mpobiaema y BuOOpi 3aco0iB Bi3yamzalli JaHHUX 13 CHUCTEMH «PO3yMHUH
Oy IUHOK .

Bupimennsim janoi 1poOlieMH € CTBOPEHHSI 3aCTOCYHKY, SIKAH JO3BOILIE
IIPOBECTH BI3yalli3alllio JAHUX 13 PI3HUX CEHCOPIB Ta MIPUCTPOIB CUCTEMH «PO3YMHUH
Oy uHOK». Y pe3ynbTaTi doro Oyjie HasBHA MOKIMBICTH 3PYYHOTO CHPUHHITTS
JIOIUHOIO 1H(OpMAITli OTPUMAHOT 13 CUCTEMHU «PO3YMHUN Oy JTUHOK.

OcoOnmuBICTIO JaHOTO BeO-3aCTOCYHKY € HassBHa MOYKJIMBICTH OOMIHY JJaHUMU 13
CHUCTEMOIO «PO3YMHU Oy ITMHOK» 3a JIOIMIOMOTOIO BUKOPUCTAHHSI KOMOIHAITT JEKIUTHKOX
MPOTOKOIIB Tiepeadl ganux, a came MQTT (Message Queuing Telemetry Transport),
WebSocket, SSE (Server Side Events) ta HT TP-3ammuTiB.

MQTT (Message Queuing Telemetry Transport) sBisie coGol0 BIIKPUTHNA
IIPOTOKOJ, IKUi OYB cHeIiaIbHO po3pobiieHni st OOMIHY JaHUMH MiK TIPUCTPOSIMHU
iHTepHeTY  peueit. Jlmsg  peamizamii  mporecy  OOMIHY — HOBLIOMIICHHSIMHU
BUKOPHUCTOBYETHCS TIPUHITMI Iy Omikarst/miammcka (publish/subscribe). Oxamvu 13
TOJIOBHUX acCIIeKTIB IPU po3poOIeH] TaKoTo THITY CHCTEMH € MIHIMI3allisl IpoITy CKHOT
3aTHOCTI KOMITIOTEPHOI Mepeki Ta BUKOPHUCTaHHS allapaTHUX PECypciB IPHIIAJIiB.
Kownrenis miepeadi JaHUX BUTIIIAaE HACTYITHUM YMHOM. [IeBHa KUTBKICTh KITIE€HTIB
I TKITFOYAETHCS JIO TaK 3BaHOTO cepBepa MocepeTHrKa (Opokepa) Ta MOBIIOMIIIE, SIKY
TeMy BOHHU XOUYTh IIPOCIIyXOByBaTH. KON 1HITIHI KITI€HT BUKOHY€ ITy OJIIKAIIIO CBOTO
MTOBIIOMJICHHS Y JaHi# TeMi, To Opokep BUKOHYE MepeCHIaHHs ITHOTO MOBLIOMIICHHS
yCIM KIII€HTaM, SIK1 IIIIICaH] Ha JJaHy TEMY.

WebSocket sBsie co6010 TIPOTOKOI, 3a7a9eto SIKOTo € 0OMIH 1HPOPMAITIEIO MK
KIIIEHTOM Ta CEPBEPOM Y PEKUMI peaIbHOTo dacy. 3a JOMOMOTO0 TaHOTO TPOTOKOITY
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HAAEHA MOMIIMBICTD V 320€3M€YeHHI ITOBHOAYIUIGKCHOI'0 KaHANY 3B’ A3KY 13
BUKOpHCcTaHHAM o Hor o TCP-cokeTy.

Ha pucyHky 1 ImpejacraBneHO CXEMATHYHE 300P@KEHHA KIIEHT-CEPBEPHOL
Braemozii MQTT Ta craHiB 38° 3Ky npotokome WebSocket Ta HTTP.

MarTT

ceHcop Gpokep |
sub/pub

. publish E KNIEHTU
sub/pub

WebSocket 3'egHaHHA

l_
om—
Request
g< Handshake
- WebSocket
HTTP 3'egHanHA
— Request—
g< Response
Connection terminated

Puec. 1. Cxemanimre 300paskeHHA K eHT-cepBepHoi Biaemoii MQTT 1a craHie
38° A3Ky npoTokome WebSocket ta HTTP

JOTEPATYPA:

1. Gaston C. H. MQTT Essentials - A Lightweight IoT Protocol / Hillar C.
Gaston., 2017. - 163 ¢.
2. Lombardi A. WebSacket: Lightweight Client-Server Communications / Andrew

Lombardi., 2015. — {O'Reiily).
3. Comparison with HTTP and MQTT I Iternet of Things (IoT).—2019.— C. 13.

MODERNIZATION OF THE WEB APPLICATION FOR THE
VISUALIZATION OF SMART HOUSE SYSTEM DATA

L. Liewi, ScD, Professor,

A. Bazarnyi, Master’s student

Nationd University « Yuri Kondratyuk Poltava Polytechnics
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