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AHOTALIA

Po3pobka mmardopmu mns oHmaiH-OpoHroBaHHS mociyr. Ksamidikariitna
pobora, [lporoburpkuii aepKaBHHM IeJaroriyHuii yHiBepcuTeT iMeHl IBaHa
®panka, [Iporoduy 2026.

Pobora mpucBsiueHa MPOEKTYBaHHIO Ta pPoO3poOIl miaarGopMu st
OHJIANH-OPOHIOBAHHS TOCTYT pi3HUX Oi3HeciB. MeToro poOOTH € CTBOPECHHS
OararoyHKIIOHATHHOTO BEOAOAATKY, KU JO3BOJISE MIAIPUEMISIM PEECTPYBATU
CBiii Oi3HeC, HaiamToOByBaTH Tpadik poOOTH Ta MpUNAMATH OHJIAWH-3AMMCU BiJl
KJIIEHTIB, a KJII€HTaM — 3PY4YHO 3HAXOJUTH HEOOXI1JHI MOCIYTH Ta 31MCHIOBATH
OpOHIOBAaHHSI Yepe3 IHTEPAKTUBHUN KaJeHIap.

VY poznuti aHami3y npeaMeTHOT 00J1acTi BU3HAUCHO MTPU3HAYCHHs TuiaTGopMu
Ta MPOaHaII30BaHO HAsBHI aHAJOrU. Y PO3/AUII BUMOI Ta TEXHOJOTIHA PO3pOOKU
chopmynboBaHO (YHKIIIOHAIBHI BUMOTH Ta 00paHO 3aco0u peanizaliii cucremu. Y
pO3AUIl  MPOEKTYBAHHS  ONUCAHO APXITEKTYpy CHCTEMH 32 JOIOMOIOIO
UML-giarpam. Y posmini mporpamMHoi peanmizamii JAeTaabHO PO3KPUTO METOAH
PO3pPOOKH OCHOBHUX MOAYJIB TJIAaTGOPMHU 13 3aCTOCYBAHHSIM CYyYaCHOTO CTEKY
TEXHOJIOT1H.

VY pesynbrari BUKOHaHOi poO0TH Oyn0 po3pobieHo BeOmiaThopMmy, 0 Mae
HACTYIHI MOXJIMBOCTI: peecTpalis Ta aBTeHTHdIKaiis 3 miarpumkoro Google
OAuth, ponpoBa cucTtemMa AOCTyIMy, IHTEPaKTUBHHMN KalleHAap OpOHIOBaHb 3
MEPEBIPKOIO JOCTYITHOCTI CIOTIB, MAHEb YNPABIIHHS JJIA BIACHHUKIB Oi3HECY 3
aHAJITUKOIO Ta TpadikaMu, CHUCTEMa CIOBILIEHb Y pPEAJbHOMY 4Yaci, 4aT MIXK
KJIIEHTOM 1 O13HECOM, aBTOMaTHUHI €JIEKTPOHHI HaraJyBaHHs Ta (yHKIiT HA OCHOBI
HITYYHOTO 1HTEJEKTY.

KinrouoBi crnoBa: BeOGmargopma, OponroBanHs mociyr, React, Node.js,

MongoDB, Socket.io, IITy4HU 1HTEIEKT.



ABSTRACT

Development of a platform for online service booking. Qualification work,
Drohobych Ivan Franko State Pedagogical University, Drohobych 2025.

The work 1s dedicated to designing and developing a platform for online
booking of services provided by various businesses. The aim is to create a
multifunctional web application that allows entrepreneurs to register their business,
configure working hours, and accept online appointments from clients, while
clients can conveniently find the services they need and make bookings via an
interactive calendar.

The result of the work is a web platform with the following features:
registration and authentication with Google OAuth support, role-based access
control, an interactive booking calendar with slot availability checking, a business
owner dashboard with analytics and charts, a real-time notification system, chat
system for clients, automated email reminders, and artificial intelligence features.

Keywords: web platform, service booking, React, Node.js, MongoDB,

Socket.10, artificial intelligence.



3MICT
BCTYII

1. AHAJII3 IPEJMETHOI OBJIACTI
1.1. Ilpusnauenns miuatdopMu Juisi OpOHIOBAHHS MOCTYT
1.2. O Ta agai3 aHAJIOTIB
2. BUMOI'H, 3ACOBHU TA TEXHOJIOI'II PO3POBKH
2.1. ®yHKITIOHAIBHI BUMOTH JI0 IJIaTHOpMU
2.2. CepenoBuiiie 1 3ac00M PO3pOOKH
3. IPOEKTYBAHHSA CUCTEMUA
3.1. 3aranbHa apxiTEKTypa CUCTEMU
3.2. liarpama Bukopuctanus (Use Case diagram)
3.3. Jliarpama mocJiI0BHOCTI
3.4. ER-niarpama 6a3u naHux
4. MPOI'PAMHA PEAJIIBAIISA TIJIAT®@OPMU
4.1. ABrenTudikaliisi Ta CuCTeMa poJiei
4.2. YnpaniHas 0i3HECaMH Ta MOCIyraMu
4.3. Cucrtema OpOHIOBaHHS Ta KaJeHAap
4.4. CnioBillleHHS B peaJIbHOMY Yaci
4.5. @yHKU1i HA OCHOBI IITYYHOTO IHTEJIEKTY
4.6. AqmiHIcTpaTHBHA aHENb
BUCHOBKHU
CIIMCOK BUKOPUCTAHUX JIKEPEJI

11
15
15
16
20
20
22
23
25
26
26
28
30
32
34
35
37
38



BCTYII

AKTyanpHICTh TEMHU. Y CydacHOMY CBITI Iu(dpoBi3allisi OXOIUTIOE BCi chepu
JIOJCHKOI AISUIBHOCTI, M PUHOK HAJAHHS IOCIYyr HE € BUHATKOM. 3a JIaHUMU
JNOCHIKEHb  ramy3i, mnoHax  60%  cnoxuBadiB — HAJalOTh  MEpeBary
OHJIAWH-OPOHIOBAaHHIO TOCIYT TOPIBHSHO 3 Tele()OHHUMHU MA3BIHKAMU YH
ocoOMCTUMH Bi3uTaMH. Manuii Ta cepenHiid Oi3HeC, 30KpeMa CaJOHU Kpacw,
MennyHi KaOiHeTH, (iTHec-kiyOu, KOHCAJITHHIOBI KOMITaHii Ta AECATKH I1HIIHUX
KaTeropid MIANPUEMCTB, TOCTPO TNOTpPeOye JAOCTYNHOIO IHCTPYMEHTY JJst
aBTOMATHU3allli MPOLECY 3aIUCY KIIIEHTIB.

HasBHi Ha puHKY pinieHHs] a00 € HaATO JOPOTUMH JJIA Majoro 6i3Hecy, abo
NPOMOHYIOTh OOMekeHHi Habip ¢yHKIIH, abo OpIEHTOBaHI BUKIIOUYHO Ha
aHITIOMOBHY aynuTopito. Lle 3ymMoBitoe noTpedy y CTBOPEHH1 Cy4acHO1 miaThopMu
(Software as a Service), sfika TO€IHYE 3pPY4YHICTb BUKOPUCTAHHS, HIUPOKHIA
(GyHKIIOHAT Ta JOCTYIHICTH JiJ1s1 O13HECIB PI3HUX MacIITaOIB.

[Inarpopma Takoro THMY TIOBHHHA HaJaBaTW BJIACHUKaM Oi3Hecy
IHCTPYMEHTH JUIsl KEpyBaHHS pO3KIAJOM, IOCIyramMH Ta OpOHIOBaHHSIMH, a
KJIIEHTaM — 3py4yHul 1HTepdeiic Ay nouyky Ta 3anucy 1o (axisuis. JlogaTkoBy
IIIHHICTh CTBOPIOIOTH CyYacHI TEXHOJIOTIi: B3a€EMOisS B peaJbHOMY dYaci uepes
WebSocket-iporoko:n, iHTerpamis 3 email, a Takox (YHKIIIi HA OCHOBI IITY4YHOTO
IHTENIEKTY IS TeHepalli OmuCiB, PEKOMEHJAIllM, aHami3y AaHUX, Ta BIJMOBII
KOpPHUCTyBauaMm.

OO0'eXT TOCHIIKEHHS: MPOLIECH MPOEKTYBAHHS Ta pO3pOOKH MIaTGopMu Iist
OHJIAH-OPOHIOBAHHS TIOCIIYT.

IIpenMeTr moOCHAKEHHS: METOAM Ta 3acO00M NPOEKTYBAHHSA Ta PO3pPOOKU
NOBHO(DYHKITIOHATLHOT BeOIIaTGopMHu [ OPOHIOBAHHS TTOCTYT 3 BUKOPUCTAHHSIM

cteky MERN Ta cymyTHIX TEXHOJIOT1i.



Mera  poOOTH: CHpPOEKTYBaTH Ta  po3poOuTu  miatrhopMy st
OHJIANH-OPOHIOBAHHS TOCIYT, sIKa OXOIUTIOE MMOBHUH IMKJ B3a€MOJIIT MK O13HECOM

Ta KJIleHTOM, Ta iHTerpauieto I a rakox Google API.

Jliist mocsArHEeHHST MeTH OyJIO TIOCTABJICHO HACTYITHI 3aBJaHHS:
1. mpoBecTH aHaIi3 MPEAMETHOI 00JIaCTl Ta ICHYIOUMX CEpBICIB-aHAJIOTB;
2. chopmymoBatd  (PYHKI[IOHAJIBHI Ta HE(PYHKIIOHAIbHI BHMOTH IO
m1aTopMmH;
0o0paTy BIAMOBIAHUN TEXHOJOTTYHUHN CTEK JIJIsl peasizarllii;
CIIPOEKTYBATH apXITEKTypy cUCTeMH 3a gornomororo UML-niarpawm;

IIPOrpaMHO peajlizyBaTy BCl KIOYOB1 MOAYI IaTGopMu;

AN

MPOTECTYBATH 1 HAArOAUTH POOOTY PO3POOIEHOT CUCTEMH.

[Ipaktnune 3HaueHHs poboTu. Po3pobnena mnardopma € TOTOBUM 10
BUKOPHCTAHHS BEOIOMIATKOM, SIKUH MOXKe OyTH PO3TOPHYTHH SIK XMAapHHH CEPBIC i
3aCTOCOBAaHMU peaJbHUMHU Ol3HecaMH [UIsi aBTOMAaTH3allli MpoLecy 3amucy
kiieHTiB. [lnardopma peanizye moBHUN UK OPOHIOBAHHS: BiJl peecTpallii O13Hecy

A0 OTpUMAHHIA KJI1€HTOM HiI[TBCpI[)KeHHH Ta HaraJlyBaHHA.

CrpykTrypa pobotu: poOOTa CKIANAETHCA 3 BCTYITY, YOTHPHOX PO3MIIIIB,

BHCHOBKIB Ta CIIUCKY BUKOPUCTAHUX JIKCPCII.



1. AHAJII3 IPEJMETHOI OBJIACTI

1.1. Illpusnayenns miaargopmu Ajisi OpOHIOBAHHSA MOCIYT

SaaS (Software as a Service) — 11¢ MoHelb HaJaHHSI MPOTrPaAMHOIO
3a0e3neyeHHs B xMapi. L Monenps HailOnmk4ye onucye cucteMy po3po0seHy y il
po6oti. [locTadanbHUK pPO3pOOJIAE€ 1 MIATPUMYE TOCIYTH, HAJa€ g HBOTO
ABTOMATUYHHI JOCTYI KiieHTaM uyepe3 [HrepHet. Oruiata 3A1iCHIOEThCS TUIBKHU 32
T€, YUM KOpPHUCTYIOThCS. OTKE, 3aMOBHUKH SaaS MOXYTb CYTTEBO CKOPOTHUTH
BUTpATH, PO3rOpTaTd, MacmTaOyBaTH W OHOBIIOBATH Oi3HEC-PIIICHHS IIBHIIIE,
HDK 32 HIATPUMKHU JIOKAJIBHUX CHUCTEM 1 MPOrpaMHOro 3a0€3MeYeHHs, a TaKOXK
TOYHIIIIE MPOTHO3YBATH CYKYITHY BapTiCTh BOJOIIHHSA. [ 8]

Ha mouarky 2000-x pokiB meprii pimeHHS SaaS Oyau po3pi3sHEHUMH W
HErHYYKHMH, KOKHE 3 HHMX IMPU3HAYAIOCAd JUIIE JUIs OJHIET O13HEec-mpoOiaemu.
Biaroni SaaS 3nHauno po3BuHynucs. CydacHi 3aCTOCYBaHHS MOXKYTh OXOIUTFOBATH i
NO€EJIHYBATH BCe, BiJl (PiHAHCIB, KEPYBaHHS NEPCOHAJIOM, 3aKyMiBEJb 1 MPOLECIB Y
JIQHITIOTaX MOCTAYaHHs JI0 PIICHb JIJIT KOMEPITii, MAPKETHUHTY, MPOIaXKiB 1 MOCIYT.

[IpusHayeHHs: po3poOIIOBaHOI IATPOPMHU TOJATAE Yy CTBOPEHHI €IMHOTO
nu(pOBOro CEpeloBUIla, J€ MIANPUEMCTBA PI3HUX Taly3ell MOXYTh KepyBaTH
CBOIM pO3KJIAJOM Ta NpUWMaTH OHJIAMH-3aIIUCH, a KIIEHTH — 3PYyYHO 3HAXOJUTH
Ta OpoHIOBaTM HeoOxigHi mnocayru. Ilmardopma opieHTOBaHa Ha HACTYMHI
KaTeropii Oi3HeCy: 3akyiaau Kpacu Ta wellness, MeTudaH1 KaOiHETH Ta CTOMATOJIOT 4,
GbiTHEC-IIEHTPH Ta CIOPTHBHI CEKIIli, IOPUJIUYHI Ta KOHCAJTHHIOBl KOMIIaHII,

aBTOMaiicTepH1 Ta NOOYTOBI CEPBICH.

OcHoBHI 111711 TWTATHOPMHU MOXKHA OKPECITUTH HACTYTHUM YHHOM:

— aBTOMAaTHU3allis TPOIECY 3aIlUCy KIIIEHTIB Ta 3MEHIICHHS HABAHTAKCHHS Ha
aaMiHICTparopiB Oi3HeCy;

— HaJaHHS KIIEHTaM 3py4YHOTrO I1HTepdeiicy mis caMOCTIHHOTO BUOOpY

IMOCIIyIru, 1aTu Ta 4acy,



— TIOTIEPE/PKCHHSI TIOJIBIMHOTO OpPOHIOBAaHHS Ta OMTHUMI3allisl 3aBaHTAXKEHOCTI
pO3KIIay;

— 3a0e3MeueHHsT CBOEYACHUX HaraJyBaHb IJIs 3MEHIICHHS KUTBKOCTI HESBOK
(no-show);

— HaJaHHS BJIACHUKaM OIl3HECY aHANITUYHUX JaHUX i1 [PUAHSITTA
OOTPYHTOBaHUX PIIlICHb;

— 3abe3reyeHHs OE3MEeYHOTr0 Ta HAAIMHOTO CEpelOoBHINA JIJIS BCIX yYaCHHUKIB

miaropmu.

Cucrema mepembadae TpU POJi KOPUCTYBadiB. AIMIHICTpATOp MIATHOPMH
Kepy€e BciMa KOPUCTyBadaMu Ta Oi3HecaMu, Ma€ JOCTYII A0 3arajibHOi CTaTUCTUKU
Ta BepU(piKye HOBI NiANpHeMcTBa. BiiacHUK Oi3HECY peecTpye CBOE MIANPUEMCTBO,
JI0JIa€ TIOCIYTH, HAJAITOBYe rpadik poOOTH Ta Kepye OpoHoBaHHSIMU. KiieHT
nepersgae karajor 0i3HeciB, 0OMpae MOCHyTy Ta 3A1HCHIOE OPOHIOBAHHS uepes
IHTepaKTUBHUI KaJeHaap.

[InaTrdopma TakoXk BKIIIOYAE IHTETPALO 3 CEpPBICAMHU IITYYHOTO 1HTEICKTY
(OpenAl API) pana aBromarnyHOi TreHeparlii OnuciB OI3HECIB Ta MOCHYT,
NEPCOHAII30BAHUX PEKOMEH[IAIl, YaTyBaHHA Ta AHAIITHYHUX BUCHOBKIB [IJIS
BiIacHUKiB Oi3Hecy. lle Buauisie po3poOiOBaHy CHUCTEMY Cepea aHaJoTiB 1

3a0e3neuye J101aTKOBY LIHHICTb JUIsl KIHLIEBUX KOPUCTYBayIB.
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1.2. Orusa Ta aHaJIi3 aHAJIOrIB

Y mpomeci AOCHKEHHS MpeaMeTHoi obsacti Oylno IpoaHaIi30BaHO
JeK1JIbKa ICHYIOUHMX TUIaT(OpM Il OHJIaH-OPOHIOBAHHSI TOCTYT:

Calendly — omgna 3 HalimomynspHIimuX 1mIaThopM IS TUIAHYBaHHS
3ycTpiueid Ta OpoHIOBaHHs uacy. Bona no3Bosisie ¢axiBisgM Ta KOMaHJam
aBTOMATU3yBaTH TPOIEC IUIAHYBAaHHS, HAMAl0YM KII€HTAM TIOCWJIAHHS JIS
caMOCTIHHOro BHUOOpY 3pydHOro uvacoBoro cioty. [lmardopma iHTErpyerbest 3
ocHOBHUMHU KaneHmapauMmu cepBicamu (Google Calendar, Outlook, iCloud),

HiATPUMYE BijieoKoH(epeHInii uepe3 Zoom ta Microsoft Teams. [4]

@ Caiendlg Product v Solutions ~  Resources ¥ Pricing Talk to sales r log i Gt starbud for e

Easy

Share your booking page

scheduling
h P rcrieine.
Fotima Sy
Join 20 million professionals who easily book Client Check-in

meetings with the #1 scheduling toal, -
30 rin

@ 2eam

wooBm
: = o 1
B Sign up with Google
.....

E Sign up with Microsoft

OR

Sign up free with emall, No credit card required

Pucynox 1.1 — I'onosna cmopinka Calendly

OcnorHi ¢yHukiii Calendly Bxmrouarorh: CropoleHHS ITUTAHYBAaHHS IS
noHaj 20 MUTBHOHIB

[HTYiTMBHO 3po3yMina Ta MOTY)XHa TuiargopMa aBTOMaTH3allil MJIaHyBaHHS
Calendly nomomarae BaM yKJIamaTH Yrof, HalMaTh HaWKpaIIUX CICIIaTICTiB,

OyayBaTu MillHI CTOCYHKHU Ta IIBUJIIIE PO3BUBATHU CBii O13HEC.
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Jlo HeMoIIKIB BITHOCUTHLCS OPIEHTOBAHICTH MEPEBAKHO HA 1HIMBIAYaTbHUX
¢daxiBIliB Ta KOMaHAH, a HE Ha O13HECH 3 IUPOKUM CTIIEKTPOM MOCIYT, OOMEKEHICTh
O€3KOILLITOBHOIO IJIaHY Ta BIACYTHICTh YKPAaiHOMOBHOTO 1HTEp(ENCY.

SimplyBook.me — 11¢ KOMIUIEKCHa CHCTeMa OHJIAlWH-OpPOHIOBaHb, SKa
OXOIUTIOE IIMPOKUHN CIEKTp rajy3eil: BiJl CaJIOHIB KpacHh Ta cha J0 MEIUYHUX
yctaHOB Ta ¢iTtHec-ieHTpiB. [lmardopma Hamae BracHuM BeOcalT s
OpOHIOBaHHS, MOXJIMBICTh IHTETpallii 3 ICHYIOUMMH CalTaMHu 4yepe3 BIDKETH Ta
KHOIIKH, @ TAKOXK MOOLJIbHI 3aCTOCYHKH. [5]

S,imp!yBook.me Norin SopeecTpysaTHcs = Yup

teamblue

Enterprises ~  Industries ~  ©ydkull  WiHn  Pecypen ~

{osted in EU

OHNnaH cucteMa 6poOHIOBAHHA
nsa cpepu nocnyr N P

HOB

Simply - :1||i||‘|‘

[ e A

~ Jani kapmru we nompidui

Pucynox 1.2 — Inmepdgetic SimplyBook.me

SimplyBook.me npomnonye mupokuii Habip pyHkiii: OHnaiH-OpOHIOBaHHS
24/7 xiieHTH OpPOHIOIOTH 3yCTpidl Yepe3 pi3HI KaHaJu TakKl SK Ball BeO-calT Jis
OpoHroBaHHsI, 013Hec BeO-caliT, Facebook, Instagram uu Google Business Profile.

HancunanHs BiAMOBiMHMX HaragyBaHHb TMepen 3ycTpidaMu. 3MEHIIUTh
HMOBIPHICTh CKaCyBaHHS B OCTaHHI MOMEHT 3a JI01IoMOTroro aBaHciB. [1030yabTech
HAKJIQJIOK Y pPe3epBYBaHHAX 3a JOMOMOTO CHHXPOHI3aIIlii 3 BaIllMM MEPCOHATLHUM

KaJICHIapEM.
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CrBoproiiTe 1 HamamToByiTe (hopMmy mpuiiomy, 1mobd 3i0paru iHGOpMAIIiO
Ipo KJIi€HTa B Tporieci OpoHtoBaHHA. Lle MOXyTh OyTH 3alUTH 3 TEKCTOBUMHU a00
1M(POBUMU BIJMOBIISIMH, IPAIOPLSMH YU BUIAJAI0YHM MEHIO.

lonoBHE cepen BOTO 1€ € BEIMKWNA YKPAaiHCHKUW OHJIANH CEpBIC TAKOTO
poay.

Booksy — mmardopma misi OpoHrOBaHHS mOchHyr y cdepi Kpacu Ta
ocobuctoro pgornsany. Bona o00'€enHye KIIIE€HTIB Ta MaMCTpiB, JO3BOJISIOUH

3MIACHIOBATH MOWIYK  (axiBIIB 3a pO3TallyBaHHSAM Ta CHEllaji3alli€ro,

nepenisaiaTd NopTdoIiio Ta BIATYKH, a TAKOXK OPOHIOBATH MOCTYTH OHJIAMH. [6]

MapuxMaKeposme BapGeps Manrsope cancHbl ¥xog 3a komed HALD Marnrm Cra-canomp

PekomeHgyemblie

- CUC |
P ﬂ{; €
| - .
g GLOW
r GEORGE
b ke L
Inspire Hair Spa Coffes GLOW _ Loerie Park - George SALON COUTURE Nall & Beau... Corzé R
B fur Streat, 1320, M ~arner af Aknsa and &th Strest, 6529, Geonge 23rd Swreet, 364, OTEY, Prewods Cnr Logan Bwe & Chares De Gaulle Cras, Linit 1 Kizwies £
i o - -
! LN Mpoa
bl
Mpunomerwe Booksy « i0S, Android Mpunowenne BooksyBiz « i05, Android

Pucynox 1.3 — Cmopinka 6i3necy 6 Booksy

[Inardopma opieHTOBaHA MepeBakHO Ha cdepy KpacH, 10 € OAHOYACHO 1
nepeBaroro (muboka cremianizaiisi), 1 oOMexeHHsM (By3bka Hima). Booksy
HEJOCTyITHA B VYKpaiHi y TMOBHOMY 00Cs31 Ta HE MIATPUMYE YKPaHOMOBHUM

1HTEpdeEiicC.
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[TopiBHSANBHUI aHANN3 aHAJIOTIB JO3BOJISE€ BHSABHUTH KIFOUOBI MOMKIHBOCTI
s gudepenmiamnii  po3pooOaroBaHoi  miatgopmu.  [0lOBHMMH — miepeBaramu
CTBOPIOBAHOT'O PIIIECHHA €: BIJKpUTa MyJIbTUKAaTeropiiHa Mojenb (Oyab-ska cepa
013HeCy), IHTerpallis IMTYYHOTO 1HTEJIEKTY JJIA TeHepallii KOHTEHTY Ta aHaJiTHKH,
CIIOBIIICHHS B peaibHOMY uaci yepe3 WebSocket, cydacHuii Ta aganTUBHUIA

iHTEepdeic, mATpUMKa TEMHOI Ta CBITIO1 TeMH 1HTEepdeiicy.

Tabauus 1.1 — IlopiBHAIBLHUIT aHaTI3 IaTGOPM

DyHKUIis Calendly SimplyBook Booksy IIpoexr
(po3podka)
MynbTHKaTeropinHi - v — v
CTh
Al-pyHKuii - - — v
Real-time YaCTKOBO - YaCTKOBO v

CIOBILIECHHS

VYkpaincbka MOBa — v — v
Bigkpuruii API YaCTKOBO Ve — v
Temua Tema - v v v
BbeskorroBaumit v v v v
TIaH
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2. BUMOI'H, 3ACOBHU TA TEXHOJIOI'II PO3POBKH

2.1. ®yHKUiOHAJBLHI BUMOTH /10 IJIATGOpPMH

Po3pobka  Oyab-sikoi  iHpoOpMaIiiiHOT  CHUCTEMU  TOYMHAETHCA 3
dbopmyntoBaHHsT 4ITKUX BUMOT. DyHKIIOHAIBbHI BUMOTU OMUCYIOTh, IO CHCTEMA
MOBUHHA POOUTH, TOOTO KOHKPETHI (DYyHKIIIT Ta MOBEAIHKY CUCTEMH Y BiJIIIOBIb HA

Iii KOpUCTyBaya.

s po3poOmtoBaHoi miargpopmu c(HopMyaLOBAaHO HACTYMHI (PYHKIIOHAbHI

BHUMOI'H:

MonyJsb aBTeHTH(QiKaLil Ta aBTOPHU3ALIiI:
— peecTpallis HOBHX KOPHCTYBadiB 3 BHOOpOM poii (KIi€HT ab0 BIIACHHUK
013HeCY);
— BXIJI B CUCTEMY 3a JomoMoror email 1 maposs;
— asrenTudikaris uepe3 Google OAuth 2.0;
— BIJIHOBJICHHS TIApoJIt0 yepe3 email;

— pO3MeXKyBaHHs JI0CTyIy Ha ocHOBI poseit (RBAC).

MonyJsb ynpaBJiiHHS 0i3HecOM:
— peectpalisa 0i3HeCy 3 BKa3aHHSIM KaTeropii, ONUCY, KOHTAKTIB Ta apecH;
— HaJamTyBaHHS rpadiky poOOTH MO KOXKHOMY JHIO THXKHS;
— JIONlaBaHHS, peJaryBaHHS Ta BUAAJICHHS MOCIYT 3 BKa3aHHSM TPHUBAJIOCTI Ta
BapTOCTI;
— 3aBaHTaKCHHS JIOTOTHUITY Ta 300pakeHb Oi3HECY;

— reHepatiisa Al-onucy aiist 6i3Hecy Ta MOCIYT.

MonyJibs OpoHIOBaHb:
— TEepemia JOCTYITHUX YaCOBUX CJIOTIB B IHTEPAKTUBHOMY KaJieHIapi;
— TepeBipKa JOCTYIHOCTI CJIOTY B PEXKHUMI PEaIbHOTO Yacy;

— SHiﬁCHeHHﬂ 6pOHIOBaHH$I 3 3alIOBHCHHAM KOHTAKTHHUX JaHHX;
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— TIATBEPIKEHHS a00 CKacyBaHHS OPOHIOBAHHS BJIACHUKOM Oi3HECY;
— CcKacyBaHHS a00 mepeHeceHHs OpOHIOBAHHS KIIEHTOM;

— BIAMOBIJHO /10 HAJAITOBAHOT MOJIITUKYA CKaCyBaHHS.

MonyJib crioBillleHb:
— push-cnoBineHHs B peanbHOMY yaci uepe3 WebSocket;
— email-noBiToMIIEHHS TTPO MIATBEPAKEHHS, CKAaCyBaHHSI OpPOHIOBAHb;
— aBTOMAaTH4YHI HaraayBaHHs 3a 24 Ta 1 TOIUHY 110 3aIUCY;

— LEHTP CIOBIIIEHb 3 MOXJIUBICTIO TO3HAYUTH K TPOUYUTAHI.

HedynkionanbHi BUMOTH 0 CHUCTEMH BKJIIOYAIOTh: MPOAYKTUBHICTH (4ac
BianoBial API ne 6inbmie 500 mc), 6esnexy (JWT-aBrentudikaris, mudpyBaHHS
napoJiiB berypt, 3axucTt BiJ 1H'€KII), MacIITa0OBaHICTh (apXITEKTypa H03BOJISIE
TOPU30HTAIbHE MacIITaOyBaHHA), AJaNTHUBHICTH (KOPEKTHE BiIOOpa)KEHHS Ha

MOOUIBHHUX TMPHUCTPOSAX) Ta JAOCTYNHICTh (MIATPUMKA TEMHOI 1 CBITJIIOI TEMHU

iHTepdericy)

2.2. CepenoBuiie i 3aco00M po3pooKu

s po3poOku mnargopmu Oyao oOpaHO CydaCHUM TEXHOJOTIYHUM CTEK,
AKU 3a0e3nedye sk ePeKTUBHICTh PO3POOKH, TaK 1 SKICTh KIHIIEBOTO MPOMYKTY.
Crex BKIIOYA€ TEXHOJOTII JJIi PO3POOKH KIIEHTChKOI 4YacTUHHM ((PpOHTEH]),
cepBepHOi yacTuHU (OekeH 1) Ta Oa3u TaHUX.

React — me OiOmioreka JavaScript s MmOOyIOBHM KOPHUCTYBAIbKUX
1HTEepdeiciB, po3pobieHa Ta miATpUMyBaHa koMmnaHiero Meta. React BUKOpUCTOBY€
KOHIICTII[IF0 KOMITOHEHTHOTO MiIXOMdY, /e iHTepdeiic po30MBaEThCA HAa HE3aJICKHI,
MePEBUKOPUCTOBYBaH1 KoMIOHEeHTH. KirouoBoro ocoOmmBicTio React € Virtual
DOM — alcrpakuis peanibHoro DOM-nepeBa, sika [103BOJISIE MIHIMIZyBaTH
KUIBKICTh JIOporux omepaiid 3 peanbHuM DOM Ta 3abe3nedye BHCOKY

IPOAYKTUBHICTb. [9]
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st manoro mpoekty React € onTtumanbHUM BHOOPOM 3aBISKH: BEIHKIN
€KOCHUCTEMI Ta CIUIBHOTI, XOPOIIii MPOAYKTUBHOCTI MpH POOOTI 3 TUHAMIYHUMH
JAHUMH, KOMIIOHEHTHIA apXITEKTypl, L0 CHpPHUS€E IMOBTOPHOMY BHUKOPHCTAHHIO
koxy. Pasom 3 React BukopuctoByerbcs Vite — cydacHHE 1HCTPYMEHT 301pKH,
SKUW 3a0e3rnedye MHUTTEBUU cTapT dev-cepBepa Ta ONTUMI30BaHy 301pKy s
IPOJIAKIIIH.

Tailwind CSS — CSS-dpeiiMBopk 13 BIAKPUTHUM BHUXIJTHUM KOJOM,
cTBopeHHM AnamoM YereHoM 1 miarpumyBaHuM Tailwind Labs. OcobnuBicTh 1i€i
010mioTek B TOMy, 0 BOHa He mependadae CSS-kiacu OKpEMHUX EJIEMEHTIB.
3amicTh IILOTO BOHA HAJa€ CIY>KOOBI KJlacH, sIKi MOXHA 00’ €HATH JIJIsi CTUIII3AIlil
KOJKHOTO eneMeHTa. [10]

Node.js — 1e cepenoBuille BHUKOHaHHA JavaScript Ha CTOpPOHI cepBepa,
noOynoBane Ha pyui V8 Bix Google Chrome. miargopma 3 BIZKpUTUM KOJOM IS
BUKOHAHHSI BUCOKOIPOIYKTUBHUX MEPEKEBUX 3aCTOCYHKIB, HAIMCAHUX MOBOIO
JavaScript. 3acHoBHukoMm tuiarpopmu € Pasu Jlan (Ryan Dahl). Sxmo panime
JavaScript 3acrocoByBaBcsi [uisi oOpoOKM JaHMX B Opay3epl KOpPHCTyBada, TO
node.js HagaB MOXIMBICTH BUKOHYBaTH JavaScript-CKpunTd Ha cepBepi Ta
BIJIMIPABIISITH KOPUCTYBAueBl pe3yibrar iXHbOro BUKOHaHHS. [lmargopma Node.js
neperBopuna JavaScript Ha MOBY 3arajbHOTO BHUKOPUCTAaHHS 3 BEJIHKOIO
CIIIJIBHOTOIO PO3pOOHHMKIB. [11]

Express.js — 11e MIHIMQJIICTUYHUH 1 THYYKHid PperiMBopk st Node.js, sskuit
Hagae HaOip GYHKIINA uisi po3poOKM BeO- Ta MOOUIBHMX 3aCTOCYHKIB. Express
crpormye Mapmpytuzanito HTTP-3anutiB, po6oty 3 middleware ta o0poOKy
noMuiiok. Apxitektypa middleware B Express mo3Bosisie OymyBaTu YHCTHH,
MoOnyJlbHUK Koi: KokeH middleware BigmoBizae 3a KOHKPETHE 3aBJaHHS
(aBTenTH(iKaris, Badigais, 00podka moMuiokK). [ 14]

MongoDB — 1ne nokymentHo-opientoBana NoSQL 06a3za nganux, 0o
30epirae gani y ¢opmari BSON (Binary JSON). MongoDB Atlas mo3Bossie

KOpUCTyBayaM TroTyBaTH opraizaimii Atlas Ta kepyBarm HumMu 3 Azure. Bona
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CHUIBHO PO3POOIIAETHCSA Ta KEPY€EThCs Kopropatiiero Maitkpocodt Ta MongoDB sk
BiIacHa iHTerpariss Azure. BukopuctoByiiTe BiacHi iHTerpaiii Azure il JIETKOT
NIJrOTOBKM, YINPABIIHHA Ta TICHOI IHTErpamii MporpaMHOro 3a0e3leyeHHs Ta
cityx0 13 KOMIIaHii 3 po3poOKH MPOTPaMHOTO 3a0e3neyeHHs B Azure.

MongoDB Atlas BukopuctoByeTbes i 30epiranssi, KepyBaHHs Ta 00poOKu
oTepanifHnX JaHUX I XMAapHUX TporpaMm. BiH miaTpumye Taki cuieHapii, sk
aHAJITUKa B PEXHUMI PEasbHOrO 4acy, MOBHOTEKCTOBUN Ta BEKTOPHUM MOIIYK, a
TaKOXX MMOTOKOBAa 00pOOKa JyIsl MporpaM, KEpoBaHUX MoaisIMHU. [13]

Socket.io — me 6i6mioTeka Isi ABOCTOPOHHBOTO, TOAIEBO-OPIEHTOBAHOTO
CIJIKYBaHHS MiX Opay3epoM Ta cepBepoM. Socket.io OyayeTbcsi Ha OCHOBI
texHosorii WebSocket, mpore Hamae AOAATKOBI MOXKIMBOCTi: aBTOMAaTHYHE
BIJIHOBJICHHS 3'€JHAHHS, KIMHATH Ta MpocTopu iMeH, miarpuMmky fallback na HTTP
long-polling. ¥V mnardopmi Socket.io BUKOPUCTOBYETHCS 1JIs peati3allii CIOBIIIEHb
y pealbHOMY Yacl Ta OHOBJIEHHS CTaTyciB OpOHIOBaHb O3 TMepe3aBaHTAXKCHHS
CTOpIHKH. [14]

Nodemailer — ue monynbs s Node.js, npu3HaueHU AJisi HaACWIAHHS
CJICKTPOHHUX JHUCTIB. bibmioreka miaATpUMye pi3HI TPAHCHOPTHI MPOTOKOJIH
(SMTP, sendmail, SES) Ta ¢opmaru nuctiB (HTML, Tekct, Bknanenss). Y
wiatpopmi  Nodemailer BUKOPUCTOBYeTbCS JiE  BIANPABKU  MiATBEPIKECHb
OpOHIOBaHHSI, aBTOMAaTUYHUX HAraJayBaHb Ta CIOBIIIEHb PO 3MIHU CTATYCYy.

OpenAl API — e xMapHuii cepBic, 0 HaJAa€ AOCTYI IO BEITUKUX MOBHUX
monenet (LLM) xommanii OpenAl, 3okpema GPT-40-mini. Inrterpamiss API
JI03BOJIsIE peanizyBaTu (yHKIIT MITYYHOTO 1HTENEKTy 0e3 HeOOX1THOCTI HaBYaHHS
BiacHUX mozenei. Yci Al-dynkiii peanizoBani 3 graceful degradation: sixmmo API
HEJOCTYMHUN a0 KIII0Y HE HaJalITOBAHMM, CHCTEMa MPOJOBKYE KOPEKTHO
npattoBatu 6e3 Al-pyHkiiit. [16]

JSON Web Token (JWT) — ue Bimkputuii crangapt (RFC 7519) mns
nepenadul iHGopmaiii wMix cropoHamu y BunAl  JSON-oG'ekra. JWT €

KOMITAKTHUM, CaMOJIOCTaTHIM Ta O€3MEYHO MIANUCAHUM TOKEHOM. Y miardopmi
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JWT BuxopuctoByeThcs it peamisaiii stateless-aBreHTudikariii: micias BXoay B
CUCTEMY CEpBEp IeHepy€e TOKEH 3 1IEHTU(DIKATOPOM Ta POJUTI0 KOPUCTYBaya, SKUN
KJIIEHT 30epirae 1 nepeae 3 KOKHUM 3aluTOM.

[Tacioptha cuctema (Passport.js) — 1ie middleware mist Node.js, o Hagae
THYYKy Ta MOAYJbHY aBTeHTH(iKaiito. Passport miarpumye nonan 500 crpareriii
arenTudikarmii, Bxmodaroun JWT, Google OAuth, Facebook Tta inmmi. [lns
wiaropmu BUKOPHUCTOBYIOThCS cTparerii passport-jwt Ta

passport-google-oauth20. [17]
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3. NPOEKTYBAHHA CUCTEMHA

3.1. 3arajabHa apxiTeKTypa cucTeMH

Cucrema noOyioBaHa 3a apXiTEKTypHHUM MaTEPHOM KIIIEHT-CEPBEP 3 YITKUM
pO3MOALIOM BiAMOBIAaIBHOCTI MK piBHsIMU. DponteHna (React SPA) Binmosimae
3a BigoOpakeHHs 1HTepdeiicy Ta B3aEMOIiI0 3 KOPUCTyBadeM, OCKEH]
(Node.js/Express REST API) — 3a Oi3Hec-110riKy Ta poOoTy 3 JaHUMH, 0a3a TaHUX
(MongoDB) — 3a 30epiranHs 1aHuX.

CepBepHa 4YacTHHA OpraHi3oBaHa BIJAMOBIJIHO O MPHUHIMIIB YHUCTOI
apxitektypu (Clean Architecture) Ta mareppy MVC: Moneni omnmcyroTh CXeMHU
nanux MongoDB, koHTponepu MiICTATh O13HEC-JIOTIKY, MapIIpyTH BHU3HAYAIOThH
API-enanointu. Middleware-gyHKiii BIJINOBIMAIOT, 3a HACKPI3HI  3ajadi:
aBTEeHTU(IKAI[II0, aBTOPH3aLll0, BaliJalilo, OOMEXEHHs 3alUTIB Ta OOpPOOKY
MTOMMJIOK.

KiieHTchka yacTHHA OpraHi3oBaHa 3a MPHUHIIUIIOM PO3JUICHHS BIJIMOBIIAJIBHOCTI

MDK IIapaM: CTOpiHKH (pages) — TompiBHEBI KommoHeHTH React Router,
KOMIIOHEHTH (components) — mnepeBuUKopucToByBaHl Ul-eneMeHTH, KOHTEKCTH
(contexts) — miobansHuii ctan (Auth, Theme, Socket), cepsic (services) —

obroptku Hag HTTP-3anutamu yepe3 Axios.
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client business_owner admin

Frontend — React 18 + Vite

Pages

Landing - Log Register - Dashboard - Businesses - BookingPage : BusinessDashboard : AdminPanel - Settings

Context Services (Axios) Ul libs
Auth - Theme - Socket auth - business - bo g- ai. Tailwind - Framer - Recharts

Backend — Node.js + Express

_ Middleware ‘
protect - optionalAuth - restrictTo - ratelimiter - globalErrorHandler

Routes + Controllers Models (Mongoose
auth - bus ice
booking - review - natification - admin - ai

Scheduler Email Notifications Al Service
node-cron reminders Nodemailer templates createNotification + emit chat - recommend

MongoDB + Mongoose 30BHiLUHI cepBicK

OpenAl AP| | Cloudinary

Crartyc-MawmHa 6poHIoBaHb

pending I confirmed 1 completed cancelled no_show

Pucynox 3.1 — 3aeanvna apximekmypa cucmemu
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3.2. diarpama Bukopuctanus (Use Case diagram)

HMiarpama BukopuctanHs (Use Case diagram) € omHMM 3 THIIB
UML-giarpam, 1o BiaoOpaxkae (pyHKI1OHAIbHI BUMOTH /10 CUCTEMH 3 TOUYKHU 30py
30BHIIIHIX akTOpiB. BoHa mokasye, 1o cucreMa MoXKe pOOUTH I KOXKHOTO 3 11
KOpUCTYBayiB, HE JAETaNI3yI0UM TEXHIUHY peani3alito.

B cucremi mnepembaueno Tpu axrtopu: Kitient, BmacHuk Oi3Hecy Ta
Anminictpatop. KiieHT Mo)ke BUKOHYBaTHM HACTYIIHI [ii: pEeECTpyBaTHCS Ta
AaBTOPU3YBAaTUCS B CHUCTEMI, MeperisiAarh Karajor Oi3HeciB 3 (uUIbTpaMHU Ta
MOIIYKOM, mepeniiaaty npodiabs Oi3HeCcy Ta HWOro TOCIYTH, 3A1MCHIOBATH
OpOHIOBaHHS Yepe3 IHTePaKTUBHUHN KaJlleHJap, MepersiaTH Ta KepyBaTH CBOIMH
OpOHIOBaHHIMH, OTPUMYBATH CIOBIIIEHHS Ta HaraJayBaHHs, 3aJIMIIATH BIATYKU HA
3aBepIleH] MTOCTYTH.

Brnacuuk 0i3Hecy, OkpiM (yHKLIA KII€EHTa, MOXE: pPEeCcTpyBaTH Ta
HAJAIITOBYBaTH  BJIAacHWUW  OI3HEC, JoJaBaTH Ta pefaryBaTd  IOCIYTH,
HaJamToByBaTu rpadik poOOTH, MIATBEPKYBaTH Ta CKACOBYBAaTU OpPOHIOBAHHS
KJIIEHTIB, MEperisgaTd aHaIITHKy Ta CTaTUCTUKY Oi3Hecy, reHepyBatu Al-omucu
Jutst 613HECy Ta MOCTYyT. AJMIHICTpaTop MIaThOPMU Ma€ JOCTYII J0 BCiX (QyHKIIIMH,

a TaKOXK MOKE YIPaBISATH KOpUCTyBauaMu, BepU(iKyBaTu OI3HECU Ta MEPErisiiaTu
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3arajbHy CTaTUCTUKY IIaTPOPMH.

inherits-—--

BRI R TR ot crsosnssstssrennses

Pucynox 3.2 — Jliaecpama euxopucmanns (Use Case diagram)

3.3. Jliarpama nocjaigoBHOCTI
Jliarpama mocJiIOBHOCTI BiJJOOpa)kae B3aEMOJIII0 MikK 00'€KTaMU CUCTEMU Y
gaci, MOKa3ylouuh MOPSAJOK OOMIHY MOBIJOMJICHHSIMH MK KOMIIOHEHTAMH MpHU

BUKOHAHHI TIEBHOTO CIICHAPIIO.
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Ha miarpami mociigoBHOCTI 300pa)kKeHO CIICHApii 3M1HCHEHHST OpOHIOBAHHS
kiieHToM. KiieHT BigkpuBae cTopiHky 0i3Hecy — ¢pontena Hajacwiae GET-3anut
10 API nns orpumanHs nanux Oi3Hecy Ta nocayr. [licig BuGopy mociayru Ta aatu
dbpoHTeHn 3anuTye mAocTynmHi 4acoBi ciotu. CepBep mepeBipsie ICHYIOUI
OpontoBanHs B MongoDB Ta moBepTrae cnucok BUIbHHMX CiOTIB. KiieHT oOupae
CIOT Ta miaTBepIkye OpoHioBaHHA — POST-3amut g0 /api/bookings. Cepsep
nepeBipsie JOCTYMHICTh CIOTY aToMapHO (1100 YHUKHYTH race condition), CTBOpIO€
3anuc B MongoDB, nancunae email-niarBepmkeHHs Ta yepe3 Socket.io croBiiae

BJIaCHUKA O13HECY PO HOBE OPOHIOBAHHS.

onlirmation email

Pucynok 3.3 — Jiaepama nocrnioosnocmi (cyenapiti OponosanHs)
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3.4. ER-niarpama 0a3u 1aHuX

ER-niarpama (Entity-Relationship diagram) BimoOpakae cTpykTypy 0a3u
JAHUX: CYTHOCTI, IXHI arpuOyTd Ta 3B'I3kM MK HuUMU. B MongoDB sx
JIOKYMEHTHO-opieHTOBaHiN bJ[ 3B'si3ku peanizyrorhes yepe3 nocunanus (Objectld
references) Mi>K JOKYMEHTAMH.

OcHOBHI CyTHOCTI cuCTeMH Ta ixHI BigHOCcWHHU: User (KOpHUCTyBa4) €
BJIacHUKOM (one-to-many) Business; Business (6i3Hec) micTuTh (one-to-many)
Service (mocmyry); User-kimieHT Moke Mard  (one-to-many)  Booking
(bpontoBanHs); Booking mnocunaetscs Ha Business Ta Service; Notification
(cioBimenns) Hanexkutb User; Review (BIArYK) NpuUB'si3aHUid O KOHKPETHOTO

Booking (one-to-one).

Pucynox 3.4 — ER-Oiacpama 6asu oanux
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4. TIPOI'PAMHA PEAJIIBAIIA IIVIAT®@OPMUA

4.1. ABrenTu(ikauia Ta cucrema poJiei

ABTeHTHUDIKAITIS € dbyHIaMEeHTaIbHUM MOYJIEM Oy1b-KO1
OaraTokopucTyBalbkoi cucremu. i ruiargopmMu peanizoBaHO JBa MEXaHI3MH
aBTeHTHU(IKAIi: KacuuHui (email + mapons) Ta OAuth 2.0 uepes Google. O6uaBa
MEXaHI3MHU YINpaBISIIOTbCST uepe3 Passport.js Ta reHepyrorb JWT-TokeHu st
HiATpUMKH stateless-ceciid.

Monens xopuctyBaua (User) ycmagkoBye ©0a3oBi monst Binm Mongoose
Schema Ta MiCTUTh HacTymHI KIJIIOYOBI MOJISI: YHIKaJbHUN 1I€HTU(IKATOP, 1M'd,
email (ynikanpHUI), xemoBanuii maponb (berypt, 12 paynmiB), googleld mus
OAuth-aBrentudikariii, poias (admin, business owner, client), MmacuB yiro0JIeHUX
O13HECIB Ta HAJAIITYBaHHS CIOBilIEHb. Mozeb BKIIIOYAa€E METOIU ISl IOPIBHAHHS

napo:iB Ta renepaitii JWT-TokeHiB:

+Objectld _id

+String name

+String email

+String password

+String googleld

+role : admin | business_owner | client

+Objectld[] favoriteBusinesses
+preferences.emailNotifications : Boolean
+preferences.smsNotifications : Boolean
+Date createdAt

+Date updatedAt

+comparePassword(candidatePassword) : Boolea
+generateJWT() : String

Pucynok 4.1 — Mooenv User
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Hwxue nHaBemeHo kimtouoBuii pparmeHt mozaem User 3 MeTomoM reHepartii

JWT-tokena:
// Meron reHepauii JWT-TokeHa
userSchema.methods.generatedJWT = function () {
return jwt.sign(
{ id: this. id, role: this.role, email: this.email },
process.env.JWT SECRET,
{ expiresIn: process.env.JWT EXPIRES IN || "7d" }
) ;
i

Middleware aBtenTHdikamii (protect) NEPEXOITIOE KOXKEH 3amuT 10
3axXMIIeHuX MapupyTiB Ta Bepudikye JWT-token uepe3 Passport.js. Y pasi
ycmimHoi  Bepudikarii 00'€KT KOpHUCTyBada JOJAEThCA JO req.user Jyis

BHKOPHUCTAHHA B KOHTPOJICpAX:

// 3BaxucT MapupyTiB uepes JWT
const protect = (req, res, next) => {
passport.authenticate ("jwt", { session: false }, (err,
user) => {
if ('user) return next (new ApiError ("Authentication
required", 401));
reg.user = user;
next () ;
}) (req, res, next);

}s

PonroBa cucrema (RBAC — Role-Based Access Control) peanizoBana
yepe3 middleware restrictTo, sikuii mepeBipsie poiab MOTOYHOTO KOPUCTYBava Mepe;y
BUKOHaHHSAM KOHTpoJsiepa. lle 3a0esrmedyye 3axuMcT aaMiHICTpAaTUBHUX Ta

Oi3Hec-(PyHKIIIH BiJl HECAHKIIIOHOBAHOTO JTOCTYITY:

const restrictTo = (...roles) => (req, res, next) => {
if (!roles.includes (reg.user.role)) {
return next (new ApiError ("Access denied", 403));

}

next (),

}s
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Kontponep peectparii o6pobnse POST-3amut, mepeBipsie YHIKAJIbHICTb
email, xemrye maposb, CTBOPIOE 3anuc y 0a3i ganux Ta noseprae JWT-token. Ilicus
peecTpaliii cucTeMa aBTOMaTH4HO Hajcuiae BiTaabHUM JucT yepe3 Nodemailer Ta

CTBOPIOE BHYTPIIIIHE CIIOBIIICHHS.

@ VsiiTv yepes Google

TUCA Yepes email

[ Y meHe GizHec

MoBHe iM'A

Baiue ima

Email

you@example.com

MMaponb

MiH. 6 cumeonie

CTBOPWTM aKayHT

IETE aKayHT?

Pucynoxk 4.2 — Cmopinka peecmpayii

4.2. YnpasJiiHHd 0i3HecaMu Ta MOCJIyraMmu

Monynbs ynpaBiiHHS Ol3HECaMU JI03BOJISIE BJIACHUKAM PEECTPYBATH CBOE
HiANPUEMCTBO, HAJAIITOBYBAaTH MOCIyTH Ta rpadik podotu. Lle kimouoBuii MoIymb
1aThOPMH 3 TOYKH 30py business-JIOTiKH.

Monens Business MicTUTh NOBHY 1H(OpMAILIIO HpO MIANPUEMCTBO: Ha3BY,
KaTeropiro, OMHUC, aJpecy, KOHTAKTH, JIOTOTHUII, 300pakeHHs, rpadik poOOTH

(workingHours) Ta HanmamTyBaHHs OpoHIOBaHHS (settings). OcoOIMBO BaXKIMBOIO €
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ctpykrypa workingHours — macuB 00'€KTIB JUIsl KO)KHOTO JHS THXKHS 3 4acoM

BIJIKPUTTS/3aKPUTTS Ta MEPEIIKOM TIEPEPB:

// Cxema poBoumx TOOUH

const workingHoursSchema = new mongoose.Schema ({
day: { type: String, enum: ["monday",...,"sunday"] },
isOpen: { type: Boolean, default: true },
openTime: { type: String, default: "09:00" 1},
closeTime: { type: String, default: "18:00" 1},
breaks: [{ start: String, end: String }]

}) g

HanamryBanns Oi3Hecy (settings) BKkIo4aroTh: OydepHHIl dYac Mk
opontoBanHsmu (bookingBuffer), makcumanbHa KUIBKICTH AHIB Hamepen s
oponroBanHs (advanceBooking), KUIBKICTH TOOWH O 3amUCy ISl CKAaCyBaHHS
(cancellationPolicy) Ta omiis aBTOMarMYHOTO MIATBEP/HKEHHS OpPOHIOBAHb

(autoConfirm).

LuxeBarber

* Pending verification Beauty

03 Overview

Recent Bookings

B Ivan Kis

B van Kis

v b Ivan Kis

Pucynok 4.4 — Ilanens ynpaeninns eénacHuka o6iznecy

Baxnusoro QyHkiiero € renepauis Al-onucy ansa 6i3Hecy. [Ipu HaTuckaHHi

kHonku  "3renepyBarm 3 Al"  dpoHTeHn = Haacuimae  3amUT 0
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/api/businesses/:id/ai-description, cepBep ¢opMye mTpoMnT 3 Ha3BOK Oi3HECY,

KaTeropi€ro Ta MepeTikoM MOCIyT, 1 Bianpasise ioro g0 OpenAl API:

const generateBusinessDescription = async ({ name,
category, services }) => {
const prompt = “Generate a professional description for:
Business: ${name}, Category: ${category},
Services: ${services.join(", ")} ;
const response = await client.chat.completions.create ({
model: "gpt-4o-mini",
messages: [{ role: "user", content: prompt }],
max_ tokens: 200
}) s
return response.choices[0] .message.content;

}i
Yei  Al-dynkuii  peamizoBani 3 graceful — degradation:  sxuio
OPENAI API KEY ne nanamroBanuii abo API HenocTymnHuii, QyHKIIisSI TOBEpTAE
nedontHUil TekcT 0e3 reHepallii BUKIIOUEHHs, 110 3a0e3neuye cTabuibHy poOoTy
wiathopMu y OyIb-SIKUX YMOBaX.
2 services

+ Add Service

3BMYaiiHa CTPHXKKa CTpyxKa 3 6opogoio

Pucynox 4.6 — Ynpaeninnsa nociayeamu

4.3. Cucrema OpOHIOBAHHS Ta KaJIeHAAp

Cucrema OpOHIOBaHHS € LIEHTPAJILHUM MoJyJieM Iuaropmu. Bona peanizye
TPUCTENIOBE OPOHIOBAHHS: BUOIP MOCIYTH, BUOIP JaTH Ta 4acy B IHTEPAKTUBHOMY
KaJieHJapi, MiJITBEPAKEHHS JIeTaje.

I'enepaiisi JOCTYNMHUX YacCOBHUX CJOTIB € KPUTUYHO BaXJIMBOKO (PYHKIIIELO,
0 BpaxoBye Oarato (hakTopiB: 4ac BIAKPUTTS Ta 3aKPUTTS OI3HECY, TPUBAIICTH
nociayru 3 OydepHMM YacoM Ta 4YacoM NpUOWpaHHS, HasBHI OpOHIOBaHHS Ha

oOpaHuii 1eHb, IEPEPBU B POOOTI, MAKCUMATHHUI TOPU30HT OPOHIOBAHHS.
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AnropuT™m TeHepamii CcIOTiB peamizoBaHud y GyHKIIi generateSlots
KOHTpoJiepa O13HECIB:

function generateSlots (openTime, closeTime, duration,
bookings, breaks) {
const slots = [];
const [openH, openM] = openTime.split (":") .map (Number);
let current = openH * 60 + openM;
const end = closeH * 60 + closelM;
while (current + duration <= end) {
const startStr = formatTime (current);
const endStr = formatTime (current + duration);
const isBooked = bookings.some (
b => b.startTime < endStr && b.endTime > startStr
) ;
if (!isBooked && !isInBreak(startStr, breaks)) {
slots.push({ startTime: startStr, endTime: endStr });
}
current += duration;

}

return slots;

JInst  mepeBipKHM  JTOCTYMHOCTI  CJOTYy Tpu  30epekeHHI OpOHIOBaHHS
BUKOPHUCTOBY€ThbCsl cTatuuHuil Meton Booking.checkAvailability, sikuii BukoHye
aromapHuil 3anut 10 6a3u nanux. Lle 3ano0irae cutyarlii mogBIHHOTO GPOHIOBAHHS

(race condition), Kou JBa KJII€EHTH OJHOYACHO HAMararThCs 3aHSATH OJWH CJIOT:

bookingSchema.statics.checkAvailability = async function(
businessId, serviceld, date, startTime, endTime,
excludeld
) A
const conflict = await this.findOne ({

business: businessId,
date: { $Sgte: startOfDay, $lte: endOfDay },
status: { $in: ["pending", "confirmed"] 1},

Sor: [{ startTime: { $1lt: endTime }, endTime: { Sgt:
startTime } }]

)
return !conflict;

}i

31



(% Choose Service ¥ ck Date & Time > 3 Confirm Details

Confirm Your Booking

Booking Summary Your Details

LuxeBarber S, Full Name
CTprxKa 2 6opofoio lvan Kis
May 29, 2026

15:15 - 16:30 £ Email

60 min gwerty@gmail.com
800 UAH

%, Phone (optional)

+38

[ Notes (optional)

Any special requests or notes...

& Confirm Booking

Pucynox 4.7 — Cmopinka 6poHioearHsi

VYrpapniHHsS OpOHIOBaHHSMHM JUIsl BJIaCHMKA Oi3HeCy BKIIoYae (GyHKIIT
M1ITBEPKEHHS, BIIMOBH Ta MO3HAYEHHS BUKOHAHMX 3anuciB. [Ipu migTBepaKeHH1
abo CKacyBaHHI OpOHIOBaHHS cucreMa aBTOMAaTUYHO HaJICHJIac

email-noBiomieHHs KiIieHTY Ta push-crioBimenHs yepes Socket.io.

4.4. CnioBilleHHs1 B peaJIbHOMY 4Yaci

Jlist peanizaiiii CHoBIillIEHb y peajbHOMY 4aci BUKOPHUCTOBYeThbcs Socket.io
— 0Oi0mioTeka, 1o 3abe3nedye ABOCTOPOHHE CHIUIKYBAHHS MIX CEpPBEPOM Ta
kiienToM yepe3 mporokon WebSocket 3 fallback na HTTP polling.

Apxitektypa Socket.i0o B po€ekTi OyayeThCs HA KOHIEMIi KIMHAT (rooms):
KOKEH KOPHCTYBa4d IPU MiAKIIOYEHHI aBTOMAaTHYHO NMPHUENHYETHCS IO OCOOMCTOT

kimHatu user:{userld}, a BracHuk Oi3HECy MOXe MiAMKCATUCS HA KIMHATY
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business: {businessld} nmms oTrpuMaHHsS CHOBIIIEHb MPO HOBI OpoHIOBaHHA. [[s
Oe3rexu Socket.10-mmaKIIFOUEHHS BHUMAaraec BaJILIHUH JWT-token y

auth-nmapametpax:

io.use ((socket, next) => {
const token = socket.handshake.auth?.token;
try |

const decoded = jwt.verify(token,
process.env.JWT SECRET);
socket.userId = decoded.id;
next () ;
} catch (err) {
next (new Error ("Invalid token"));

1)

Ha xmienti Socket.io inTerpoBanuit uepe3 SocketContext — React Context,
AKUM 1HIIam3ye 3'enHanHs npu HasBHOCTI JWT-TokeHa Ta nepenae 06'ext socket
KoMIoHeHTaM dYepe3 Xyk useSocket. KoHTekcT BiamoBimae 3a BigoOpakeHHS
toast-CTIOBillIEHh Ta OHOBJICHHS JHYWJIbHUKA HEMPOYUTAHUX TIOBIIOMIICHb Y
HaBITalliiH1N MaHelI.

Cucrema aBTOMaTHYHUX email-HaraayBaHb peajizoBaHa yepes node-cron —
616m10TeKy anyBaHHs 3aaa4 st Node.js. Cron-3aada 3amycKaeThes MOTOIMHA
Ta nepeBipsie OpOHIOBAHHS, AJIS SIKUX MOTPIOHO HAJICIaTH HaraayBaHH: (3a 24 abo

1 roguny). 3ajgaya TakoX MO3HAYa€ HaraJyBaHHs SIK BIJIpaBiCHi, 00 YHUKHYTU

yOIOBaHHS:
cron.schedule ("0 * * * *" —async () => {
const bookings = await Booking.find ({
date: { Sgte: tomorrowStart, $lte: tomorrowkEnd },
status: "confirmed",
"reminders.dayBefore.sent": false

}) .populate ("client service business");
for (const booking of bookings) {
await sendEmail ({ template: "bookingReminder", ... });
await Booking.updateOne({ id: booking. id 1},
{ "reminders.dayBefore.sent": true });

33



4.5. ®yHKUil HA OCHOBI IITYYHOI0 IHTEJIEKTY

[HTEerpariss MTYYHOTO I1HTENEKTY € OJHIEI0 3 KIIOYOBUX BiJAMIHHOCTEH
po3poOmtoBaHoi  miargopmu  Bim  aHanoriB. s peamizamii  Al-pyHKiin
BukopuctoByeTtbesi OpenAl APl 3 momemmio GPT-40-mini, sika 3a0esnedye
ONTUMAJIbHUM OajaHC MIXK SIKICTIO T€Hepallii Ta BapTICTIO 3aIlUTIB.

Al-acucTeHT a9 KITIEHTIB peaizoBaHUN y BUIVISAI 4aT-iHTEepdeicy, ne
KOpUCTYBad MOXKE€ OTpPUMATH JOMOMOrYy Yy BHOOpPI TOCIYTH, MI3HATUCS IMPO
MOKJIMBOCTI T1aTopmu ab0 OTpUMAaTH BIANOBIAL Ha Oy/Ab-sIKE MUTAaHHSA. ACHUCTEHT
OTPUMY€ KOHTEKCT IOTOYHOro Oi3HECy Ta JOCTYHHHMX HOCIYr s HaJaHHS
peneBaHTHUX BianoBiaed. [IoBHa icTopisa Alanory NepesaeThesl 3 KOOKHUM 3aITUTOM
11 30epe’KeHHST KOHTEKCTY PO3MOBH.

Al-pexomenaartii OyayroTbCsl Ha OCHOBI pEMTHHTY Ta MOIMYJISIPHOCTI 613HECIB
y 0a3l JgaHuX, MOTOYHOI Kareropii Ta MicCUs poO3TallyBaHHs, O€3 HEOOXIJHOCTI
cknagaux ML-moneneit. @yHkiiis aHanmiTUKU Oi3HeCy 30upae arperoBaHi JaHi 31
CTaTUCTUKU OpOHIOBaHb (IMIKOB1 TOMMHM, PO3IMOALI 3a CTaTycamu, MOMYJsSpHI

nociayru) Ta popmye TekcToBi iHcalTH yepe3 OpenAl API:

const analyzeBusiness = async (businessId, userId) => {
const [bookingStats, peakHours] = await Promise.all ([
Booking.aggregate ([...]),

Booking.aggregate ([...])
1)

const prompt = "Analyze booking data: ${statsText}.
Provide 3 actionable insights. ;

const insight = await openai.chat.completions.create ({
model: "gpt-4o-mini",
messages: [{ role: "user", content: prompt }]

1)

return { bookingStats, peakHours, ailInsight: insight };
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LuxeBarber £ Edit (3 1 pending
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L Analytics

Bookings (last 30 days) Peak Hours

| 9

Pucynox 4.13 — Cexkyia ananimuxu 3 Al-incatumamu

4.6. AnmiHicTpaTuBHA MaHe/Ib

AJIIMIHICTpaTUBHA TaHEeIb Hajlae cynepkopuctyBadyaM (role: admin)
IHCTPYMEHTHU I yIpaBiiHHA margopmoro. JlocTyn 10 aJMiH-TIaHEN! 3aXUILEHO
nonsiitauM  middleware: protect (mepeBipka JWT) Ta restrictTo("admin")
(mepeBipka podi).

[lanens BimoOpaxae 3arajbHy CTaTHCTUKY IUIaTGOpPMHU:  KUIBKICTb
3apEECTPOBAHMX  KOPHCTYBauiB, AaKTUBHUX OI3HECIB, 3arajibHa KUJIbKICTh
OpOHIOBaHb Ta CyKyHmHHUH A0XiA miatopMu. YC1 JaHl arperyrThCs B pealbHOMY
gaci 3 MongoDB uepe3 MongoDB Aggregation Pipeline.

VYopaBniHHS ~ KOPUCTYBa4aMH  JO3BOJISIE  TEPEIVISAaTH  CIIHCOK  BCIX
KOPHUCTYBauiB 3 (DUIBTpAII€I0 32 POJUTIO Ta TMOIIYKOM 3a iMeHem/email, a Takox
aKTUBYBaTH Ta JI€AKTUBYBaTH OOJIIKOBI 3alMCH. YIpaBIiHHS Oi3HECAMH BKIIOYAE
nepernial yciX 3apeecTPOBAHMX MIANPHEMCTB 3 JIETAIBHOIO 1H(POpMAIIE Ta
Bepudikamito Oi3HECIB — TPUCBOEHHA BiaMiTku "BepudikoBano", ska
B1JI00pakaeThCs HA IMyOIIYHOMY TTPOdii.

besnexka mmargopmu 3a0e3neuyeThCS  KOMILIEKCOM — 3aXOMAiB:  Maposi
XEIIYIThCS yepe3 berypt 3 12 payHaamu coi, 110 YHEMOXKITUBITIOE 1X BIAHOBJICHHS
HaBITh NpHU BUTOKY 0a3u nanHux. JWT-rokenu maroTe oOMexeHuil tepmin aii (7
nHiB). Bl BXiAHI TaHI CaHITU3YIOTHCA Yepe3 eXpress-mongo-sanitize st 3aXuCTy

Bi1 NoSQL-ix'exmiii. Rate limiting o6mexye kinbkicTh 3anuTiB: 100 3anuTiB 3a 15
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xBwiIMH g 3araapbHoro API ta 10 3anuriB 3a 15 XBWIMH [UIA €HAIIOIHTIB
aBreHTudikarii. Helmet.js Bcranosmoe Oe3neuni HTTP-3aronoBku, 1mo 3axuriae

Bij nommpenux arak (XSS, clickjacking).
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BUCHOBKH

B xoxi BukoHaHHs kBamiikaiiiiHOi poOOTH OYyJIO TPOBEIEHO ACTaTbHUI
aHaji3 MpPeaIMETHOI 00JacTi Ta ICHYHUUX IiaTrdopM i OHJIAHH-OpPOHIOBaHHS
NOCIyr. AHalli3 NOKa3aB, 110 HAasBHI PIIIEHHA MAlOTh PsAJl OOMEXEHb: BIICYTHICTh
yKpaiHOMOBHOTO 1HTEp]EICyY, By3bKa rajly3eBa Clieiiaiis3ailis, BUCOKa BapTICTh IS
MaJjoro 0i3Hecy Ta BiICYTHICTh cyyacHUX Al-pyHKiiii.

Ha ocHoBi mpoBeneHoro aHamizy cGoOpMyiIbOBaHO (YHKIIOHANbHI Ta
He(yHKIIOHATBFHI BHUMOTH [0 PO3pOOIIOBAHOT CHUCTEMH, OOpaHO BIAMOBITHUMN
TEXHOJOTIYHUN CTeK. ApxiTekrypa Imiargopmu 0a3yeTbCcd Ha MNPUHIIMIAX
PO3MOIJIEHOTO  KIIIEHT-CepBepHOro aoxarky: React SPA wHa dponTenmi,
Node.js/Express REST API na 6ekenai Ta MongoDB sik ocHOBHa 6a3a JaHUX.

Cucremy crnpoekroBaHo 3 BukopuctanHsiM UML-miarpam (Use Case,
nociigoBHocTi, ER-miarpama, KOMIOHEHTIB), 110 3a0€3MEUUII0 YITKE PO3YMIHHS
apXiTEKTYpH Tepel MoYaTkoM MporpamHoi peainisamii. [IpoekTyBaHHS HO3BOJIHIIO
BUSBUTH TIOTEHIIIMHI TIpoOnemu (30Kkpema, race condition mpu OIHOYACHOMY
OpOHIOBaHHI) Ta 3aKJacTH BUIMOBITHI MEXaHI3MH iX BHPIIICHHS Ha pIiBHI
apXITEKTYpH.

Y pesynbTari BHUKOHAHOI pPOOOTH PO3POOJEHO TMOBHODYHKIIOHATBHY
wiathopMy Il OHJIAWH-OpOHIOBAHHS TOCHYT, SKa BKJIFOYAE HACTYIHI MOJIYJIi:
cucteMmy aBreHTHIKaLii Ta aBTOopH3aii 3 marpuMkoro Google OAuth 2.0 Ta JWT,
ponboBy cucteMy noctymy (admin, business owner, client), Moaynb yrpaBiiHHS
013HECOM 3 HaJlalITYBaHHSM Ipadiky poOOTH Ta MOCIYT, IHTEPaKTUBHUMN KaJeHAap
OpOHIOBaHb 3 AITOPUTMOM T'€HEpallii BUIbHUX CJIOTIB Ta 3aXMCTOM BiJl TIOJIBIHTHOTO
OpOHIOBaHHS, TaHENb YIMPABIIHHSA JJisd BJIacHUKa Oi3HECy 3 aHaJITUKOI Ta
rpadikaMyd 3aBaHTa)XXEHOCTI, CUCTEMY CIOBIIIEHb Yy peajbHOMY Yacl Ha 0a3i
Socket.io, aBTOMaTHuHI email-HaragyBaHHs yepe3 cron-3ajuadi, GyHKIli HA OCHOBI

HITYYHOTO 1HTENEKTY (Al-acuCTEHT, reHepallisi OnuciB, aHami3 O13HeC-/IaHuX ).
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