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VY kBamidikariiiHiii poOOTi cripoekToBaHO Ta po3podiaeHo Web-momaTok s
MOHITOPUHTY (PIHAHCOBOI JISUTBHOCTI TPABOOXOPOHHUX MIAPO3IIIIB, SKUNA
nepeadayae MoeaHaHHs 00JIIKY, KOHTPOJIIO ¥ aHami3y iX (1HaHCOBOI MIsUIBHOCTI. 3
I[I€0 METOI0 Y POOOTI, HA OCHOBI CY4aCHHUX JIOCATHEHb y Trajy3l MPOEKTYBaHHS
iHpOpMaIlIfHUX CHUCTeM, OOpaHO IHCTpyMEHTapii s mpoektyBaHHs Web-
J0JIaTKy, BU3HAYEHO TEXHOJOrIi Ta MPUHLMIK HOro peanizamii. 3a pe3yJbTaTaMu
anpoOarii crpoektoBanoro Web-gonaTky BcTaHOBIIEHO, IO HOro (yHKITIOHAI
3abe3reuye 3pydyHe KepyBaHHS (PIHAHCOBOI MISUTBHICTIO MPABOOXOPOHHOTO
NIAPO3AUTy, 30KpeMa 3aBISKH 3aCTOCYBaHHIO I1HCTPYMEHTIB KaTeropusamii i
aHanmizy (iHaHcoBux omeparliii. OkpiM mporo, mig 4ac ampoOarnii Web-monatky
OKpECJICHO MOAAJBII MEPCIEeKTUBH HOTO YAOCKOHAJCHHS IUIIXOM PO3UIMPEHHS
MO>KJIMBOCTEH TIJCUCTEM aHATITUKA Ta TPOTHO3yBaHHS.

Kawuosi caoBa: Web-monatok, ¢iHaHCOBHMII MOHITOPHHT, KEpyBaHHS

¢dinancamu, 6a3a nanux, CYBJ] Mongo DB, React, Node.js.

ABSTRACT
NATSYAK V. Development of a Web-application for managing the
finances of law enforcement units. — Manuscript. Research for the degree of
Bachelor in specialty F6 — “Information Systems and Technologies”. — Lviv State
University of Internal Affairs, Ministry of Internal Affairs of Ukraine. Lviv. 2026.
In the qualification work, a Web application for monitoring the financial
activities of law enforcement units was designed and developed, which involves a

combination of accounting, control and analysis of their financial activities. To this
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end, in the work, based on modern achievements in the field of information
systems design, a toolkit for designing a Web application was selected,
technologies and principles of its implementation were determined. According to
the results of testing the designed Web application, it was established that its
functionality provides convenient management of the financial activities of a law
enforcement unit, in particular through the use of categorization tools and analysis
of financial transactions. In addition, during the testing of the Web application,
further prospects for its improvement were outlined by expanding the capabilities
of the analytics and forecasting subsystems.

Keywords: Web application, financial monitoring, financial management,
database, Mongo DB DBMS.
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BCTYII

B ymMmoBax cborojieHHs (iHaHCOBUN MEHEIKMEHT 3aliMa€e BaXKIIMBE MiCIE 3
OTJISITy JMOCSITHEHHS (PiHAHCOBOI CTAOUIHLHOCTI Ta BUPIIMICHHS CYCHIJIBHUX MHUTAHb.
31aTHICTP MOHITOPUTH JOXIAHY Ta BHUTPATHY YaCTUHU OMOKETy, HOTro
OamaHcyBaTd, TPOBOAWTH  aHaJi3yBaHHS  (DIHAHCOBMX TOTOKIB  CIpHUSE
(GOpMYBAaHHIO E€KOHOMIYHOI TpaMOTHOCTI, HNPUHHATTIO OOIPYHTOBAaHUX pPILIEHb.
3HauyHE CHpPUSHHS B YIpaBiiHHI (iHAaHCAMU MOXe 3a0€3MeYUTH 3aCTOCYBaHHS
BIJNOBIIHUX TNPOTPaAMHMX MPOAYKTiB, Hampukian, Web-momatky st oOmiky
¢dbinaHcOBUX omeparliii. Takuil 3aCTOCYHOK 37]aT€H CTaTU 3PYYHUM THCTPYMEHTOM,
o 3a0e3MeunTh 3pYyYHY ISUIBHICTH Yy HampsMi KOHTPOJO 3a (iHaHCamu.
HeoOxiaHiCTh 3aCTOCYBaHHS TaKOrO IPOTPAMHOIO JOJATKy OOYMOBIIOETHCS
IIMPOKUM  BIPOBA/PKEHHSIM  JICLICHTpai3alliiHUX MpOLECiB y JepkKaBl Ta
UPOoBIZAIEI0 iSTIBHOCTI HUHIIIHBOTO CycniiibeTBa. [loTpedy y BUKOpHCTaHHI
TaKOro J0JaTKy MOXXYTh MAaTH HE JIMILE OKPEMI 0COOH, a il CTPYKTYpH, IiAPO3ILITH
MPUBATHUX 1 JiepKaBHUX opraHiB. He € BukitodeHHsAM 1 miaposaim HamioHanbHOT
nomimii. Tak, Hampukiaaa, WOTO 3aCTOCYBaHHS B OKPEMHUX MiAPO3iIax
HamionanpHoi modminii 3a0e3neunTh J1€BUN Ta I1HTYITUBHO 3pO3yMUIMN CMociO
KOHTPOJTIO 1 aHaJIi3yBaHHs iX (DIHAHCOBUX OTEpaIlii.

Bononitourn koMOiHOBaHMM HabopoM (QYHKIINH (00MiK 10XOMiB, OOJIK
BUTpAT, IUIAHYBaHHS BUTpAT, Bi3yami3alis (PIHAHCOBUX BIJOMOCTEW) el
MpPOrpaMHUl  MPOAYKT TOKJIUKAHWUN HAJAaTH JOTIOMOTY OKpPEMHUM o0co0am,
MIIPO3/a1JaM y 31HCHEH! KOHTPOJIIO HaJl BUILIEHUMH KOIITaMU Ta 3a0€3MeUnTH
JIOCSITHEHHSI (PIHAHCOBOT METH.

[3 BHWKIaNEHOTO BHUIUIMBAE AKTYaJdbHICTh TeMH POOOTH — 3pocTaroua
norpeba Jep>KaBHUX OpraHiB i CTPYKTYp (Y TOMY YHCIIi TPABOOXOPOHHUX OpPTaHiB)
B OJIEpaHH1 3pyYHOro Ta (yHKI[IOHATFHOTO MPOTpaMHOro 3aco0y AJid KepyBaHHS

Ta KOHTPOJIIO 32 (PIHAHCOBUMHU PECYPCAMHU.
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Po3pobnenns omucanoro Web-nomatky mnependadae moeaHaHHS OOJIIKY,
KOHTPOJIIO, aHalli3yBaHHs ()IHAHCOBUX BUTPAT 1 € HEOOXITHUM DPIIICHHSM, SKE
COpUATAME TIBUIICHHIO €(QEKTUBHOCTI IANBHOCTI y (hiHAHCOBOI cdepi sK
OKpEMHUX TIpaIlliBHUKIB (KOPUCTYBayiB), TaK 1 oKpeMux rpyi (miaposaims). Take
PIIICHHS T03BOJIMTH 3a0€3MEeUUTH, 3peIITOI0, (PIHAHCOBY CTA01IbHICTb.

AHali3 ocTaHHIX gocaimxkeHb i myOdikaunii. J{ocmi/DKEHHIO MUTaHb
npoektyBanHs Web-101aTKiB 1711 MOHITOPUHTY (DiIHAHCOBHX OMEpAIliii MPUCBIYCHO
YUMaJI0 HAyKOBHX pOOIT, MIATOTOBICHUX YKPATHCBKUMH Ta 3aKOPJAOHHUMH
yuenumu. [Ipuknagamu MoxyTh cayryBatu npaui: O. Tkauenka ta M. Paukosa [1],
O. IT’stukona Ta iH. [2], K. Tostma Ta in. [3], C. XenMi Ta iH. [4], A. TTaxca [5],
T. Credanona ta C. Bap6anosoi [6] Tomo. OHak, po3BUTOK CY4aCHUX TEXHOJIOTIH,
OB’ sI3aHUX 13 TpoekTyBaHHsIM Web-1o1aTKiB, BUMArae MpOBEICHHS MMOAAIBIINX
YIOCKOHAJIEHb 3 oIy (QYHKIIOHAY, TU3aiiHy, TpOrpaMHUX pilieHb Too. Tomy
nuTaHHs npoektyBaHHs WeDb-nonatkiB s MoHiTOpHMHTY (DiHAHCOBHX oOmeparlii
3aITMIIAETHCS HAAAIll aKTyaJIbHUM.

Mertoro podoru € po3pobienHs edektrBHoro Web-nogaTky, mo Hamacthb
MO>KJIMBICTh MPABOOXOPOHHUM TMiApO3JAUSIaM 3IHCHIOBATH KEPYyBaHHS BIIACHUMU
(G1HaHCOBUMH MMOTOKAMHU.

JI1st AOCSITHEHHS! TTOCTABJICHOI METH CJIi/1 BAKOHATH HACTYIHI 3aBIAHHS

— MPOBECTH aHali3 MoTped y cdepi kepyBaHHs piHAHCAMU MIAPO3ILITY;

— CIpOEKTyBaTU 1HTEpdelic, Mo 3a0e3NMeunTh MBHUIAKY Ta 3pyYHY
peectpartiro (iHAHCOBUX OMepariii;

— 3a0e3rneunTy peanizaiiio GyHKIioHaTy 00Ky (iHAaHCOBUX omepariii
3 MOA1JIOM Ha KaTeropii,

— pPO3pOOUTH IHCTPYMEHT JUIsi (POPMYBaHHS OIOJIKETY 1 3aCTOCYBaHHS
0OMeKEeHb 3a KaTeTOpisIMA BUTpAT;

- 3a0€3MeYUTH MOXJIMBICTh IHTerpamii 3 OaHKaMH 3  METOHO

aBTOMAaTH3allli IMIIOPTY TPaH3aKIIii;
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- peai3yBaTd MOXJIMBICTh (DIHAHCOBOTO MPOTHO3YBaHHS Ha OCHOBI
1cTOpii TpaHCaKIIii.

O06’ekTOoM aocCHiTKeHHs1 y poOoTi € mpoektyBanHs Web-momatky ms
MOHITOPHUHTY (DIHAHCOBUX MOTOKIB MIAPO3ALTY 13 MOKIIMBICTIO X aHAJI3y.

IMpeamer pocaimkenHs — 3acobu mpoektyBanHs \Web-momatky s
MOHITOpUHTY (iHaHCOBHX omepauiii Ha ocHoBi CYBJl Mongo DB, 3
BUKOPHCTAHHSIM IHCTPYMEHTIB «EXpress.js», «React», «Node.js».

Metoau mocaimxkenb. [1ix yac npoexryBanus Web-monatky 3acTocoBaHO
pSA 3araJIbHONPUAHATUX METOIIB JOCIIKEHHS, SIKI JO3BOJIWIM y TMOBHIM Mipi
JNOCATTH METYy TPOEKTY Ta BHUPIIIEHHA 3aBJaHb pPO3pOoOKH. 3oKpema:
010J110METPUYHUI METOJI JO3BOJIMB MTPOAHAIII3YBATH HasiBHI HAYKOBI Mpall y JaH1i
chepl AiSIBHOCTI; BUKOPUCTOBYIOUM pIi3HI (DUIOCOPCHKI METOAM IMI3HAHHS
(TiaNeKTUYHHUMA, CHHEPTeTHYHHMM, AaKCIOJOTIYHUN TOIO) NPOBEACHO BCEOIYHE
aHaji3yBaHHA TIpeAMETY JOCTI/DKEHHS; aHalli3, CUHTEe3, I1HIYKTUBHUM Ta
JNEAYKTUBHUNA METOAM 3a0e3Neymsii MOXIIMBICTh JOCATHEHHSI BUIIE 3a3HAUYEHUX
3aBJlaHb.

ApxiTtektypa Web-nomarky 3abesneuye MO KIIEHTCHKOI Ta CEPBEPHOI
CKJIaI0BOi, 10 y MailOyTHbOMY HAaJacTh MOKJIMBICTh PpO3LIMPIOBATH HOTO
(GyHKLIOHATBHI MOJIMBOCTI Ta 3a0€3MEUUTH IHTErpyBaHHS PO3POOIIOBATIBHUX
CEpBICIB 0€3 CYyTTEBOTO 3MIHIOBAHHS 1ICHYIOUOTO KOJY.

[IpoayKTUBHICTH JOJATKY AOCATAETHCS BHACTIIOK BIPOBAIKEHHS CYYacHHUX
METOJAMK ONTUMI3YBaHHS OOYMCIIOBAIBHUX MPOIECIB, 30KpEMa, 3aCTOCYBaHHS
CePBEPHOTO KEIIyBaHHs (3MEHINYe HaBaHTaXeHHS Ha bJl), KIi€HTCHKOTo
KelTyBaHHS (MIPUIIBUIIYE 3aBAHTAKEHHSI CTOPIHOK).

Crpykrypa po6Goru. KpamidikaimiiiHa poOoTa CKJIaga€eTbCcsi 13 BCTYMY,
TPHOX PO3MLIIB, BUCHOBKIB, CIIUCKY BUKOPHUCTAHUX JDKepel, nonatkiB. OOcsr
OCHOBHOTI'O TEKCTy po0OOTH ckiagae 53 cTopiHkH, 13 pucyHkiB, 2 Tabnuui, 7
nonatkiB 1 23 6i0miorpadiuHux mxepena. 3araibHuil obcsar podorn — 73

CTOPIHKH.



Po3mia 1.
TEOPETHUYHI 3ACAJIX OBPAHHS IHCTPYMEHTAPIIO IJIAA
CTBOPEHHSA WEB-JIOJIATKY

1.1. Orasig npeaMeTHOI 00J1acTi

Bukopucranus Web-momatky s (IHAHCOBOTO — MOHITOPUHTY — IIE
IHHOBAUIMHUK 3aci0, MPU3HAYEHHS SKOTO IOJSAra€ y KOMIUIEKCHOMY KepyBaHHI
(1HaHCOBUMM TMOTOKaMu. Y JaHiid poOOTI 3AIMCHIOETbCS  pO3pOOJIECHHS
IPOrpaMHOr0 NPOAYKTY, II0 Mae 3a0e3MeUnuTH HE TUIbKM KOHTPOJb 3a
(1HaHCOBUMHM oOmepalisiMd, a W iX aHam3yBaHHA 3 LUUII0 3a0e3nedyeHHs
(dopMyBaHHS ONTHUMAIbHUX (iHaHCOBUX IUTaHiB. OcHOBHUMHM acnektamu Web-
TOJIATKY, IKUI HAJIC)KUTh PO3POOHTH, €

- CTBOpEHHs (yHKLIOHATY JJIsl (pikCyBaHHs, Kiaacu@iKalli 1 KOHTPOIIO
TpaH3aKIIIH;

— 3a0€3MeUYeHHs AHATITUYHOTO (DYHKIIIOHAY, BKIFOYHO 13 Bi3yasli3alliero
(1HaHCOBHUX oMepauiid y BUTJIAI Jlarpam;

— CTBOpPEHHsI ~ (QYHKIIOHATY JUIsl aBTOMATH30BAaHOTO 1 PYYHOTO
OTpaIlfOBaHHs JOX1AHOI YaCTUHU Ta BUTPAT;

- MPOEKTYBAHHS 3pYYHOTO Ta 3p03yMUIOro iHTepdenicy KopucTyBaya.

3rigHo ocHOBHMX acnekTiB Web-monatky, SKuii HaJeXHUTh pPO3POOUTH,
METOI0 pOOOTH € CTBOPEHHS MPOTPAMHOTO MPOAYKTY 13 3pYUHHM, 3pO3yMUIMM Ta
e(eKTUBHUM (DYHKIIIOHAJIOM ISl MOHITOPUHTY (DIHAHCOBHUX OIeparii Mmiapo3airy

MIPABOOXOPOHHOTO OPraHy.

1.2. Anani3 ¢pynkunionany nonyiasspuux \Web-gonarkiB niisi kepyBanHs
¢piHaHCOBMMM onepanisiMu
Huni Ha pUHKY MOKHa 3HAWTHU BEJIMKY KIJIBKICTh MPOTPAMHHUX MPOAYKTIB,

OCHOBHa MeTa SIKMX OOJNIK ¥ aHam3 (iHaHCOBUX omepaliid. Jlo momyiaspHUxX
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pimrens Hamexkats: Buddy (https://buddy.download/), Goodbudget (https://
goodbudget.com), Money Manager (https://moneymanager.com.ua), Money Lover
(https://web.moneylover.me), Monobudget (https://monobudget.com.ua), Saldo
(https://saldoapps.com), Spendee (https://www.spendee.com), Wallet (https://
wallet.google/intl/uk_ua/). [dami nporpamMHi HPOAYKTH BOJOMIIOTh 3HAYHHM
¢dyHKIIOHaTOM y HampsaMi (IHAHCOBOTO MEHEIKMEHTY. 3arajioM e (yHKIIOHAI
HalpaBJICHUI Ha MOKpAIllEeHHS MOHITOPUHTY HajJ (iHaHcaMu (OCOOMCTUMHU YU
nigpo3niny). [lpaktuyHO TONOBHOI ocoOnmBicTIO Ha3BaHmx Web-momatkiB €
MOHITOPUHT JIOX1/IHO1 1 BUTPATHOI YacTUHU Orogkety. ToOTO, KopucTyBayl 34aTHI
KOHTpOJItOBaTH (piHAHCOBI i 3a TEeBHUMH KaTeropisiMu. Okpemi mporpamHi
MPOIYKTH MAIOTh MOXJIMBICTh CHHXPOHI3aIli] 13 0aHKIBCBKMMH paXyHKaMH.

VY nesKki 3aCTOCYHKHM 3akjaZeHa (pyHKLIsS IJIaHyBaHHS, TOOTO BOHHU JalOTh
MOXJIUBICTH (OpMyBaTH OFOJKET, JIMITYBaTH BUTpPATU 3a BIJNOBIAHUMU
KaTeropisiMi, MOHITOPHTH TpaHcakiii. B okpemux Bumaakax y Web-momatkax
3aCTOCOBAHO 3aci0 «KOHBEPT», IO 3a0e3neuye HAaOUHIMUNA (HIHAHCOBHUM PO3MOILIL.
CyTHICTh IILOTO METOJY TOJIATAE Y TOMY, IO HASBHUM KOIITOPUC PO3MOIIISETHCS
3a TEBHOIO Kareropiero BuTpaT. lle cxoxe Ha po3noain ¢iHAHCIB B OKpeMi
KOHBEPTH, SIKI MAIOTh Pi3HE MPU3HAYCHHS.

OxpiM 1BOTO, JesKI MPOrpaMHi 3aCTOCYHKH BOJIOJIIOTh (PYHKIIOHAJIOM ISt
MIPOBE/ICHHSI IHBECTUIIIMHOTO aHaJi3yBaHHs, X0Y /I TAKOI METH 3aCTOCOBYIOTh, SIK
paBuJIo, CHEliaTi30BaHl MPorpaMHi NPOAYKTH. 3HaYHA KUIBKICTh 13 EpeiueHux
BUILE TNPOrPaMHUX NPOJAYKTIB IHTErPYIOThCS 13 OaHKIBCBKUM PAXyHKOM
(kpemuTHOIO KapTKoro). Takuii miaxim 3abe3medye aBTOMATHU3AIlI0 TIPOIECIB
OHOBJICHHSI 1, BIJAMOBIJHO, TMPAKTUYHICTL Yy BHUKOpPUCTaHHI. Takoxk cepen
NEepesiyeHnX BHILE pIIEHb MOXXHA BIJHAWUTH  3acTOCyBaHHA  (QYHKIIH
MPOTHO3YBAHHS, SIKI HA MIJICTaBl HASIBHUX 1H(QOPMALIMHUX BiIOMOCTEH HAaIOTh
MO>KJIMBICTh CIPOTHO3YBaTH (DIHAHCOBY CUTYAIlI0 Y HAMOIMAKIOMY MalOyTHHOMY.
Caix ayisa 00’ €KTUBHOCTI 3a3HAUMTH, 110 TaKWW 1HCTPYMEHT HUHI 1€ HE JOCATHYB

BI/IMOBIHOT MOMYJISIPHOCTI.
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1.3. IlopiBHSIHHS OCHOBHHX KOMIOHEHTIB monmyasspaux Web-goxaTkis
KepyBaHHsI (iHAHCOBUMMU ONepalisiMu

3 METOI0 YCBiIOMJICHHSI (PYHKIIIOHATY Pi3HHX icCHYrouux nomysipaux Web-
JOAATKIB I TIPOBEJIEHHS MOHITOPUHTY (PIHAHCOBHX ormepallii HeoO0XiaHO
3MIMCHUTH iX aHaji3 METOJOM TOpPIBHSHHS. 3 II€0 METOI JOUUIBHO OINHCATH
MOJKJIMBOCTI KOXKHOTO TIPOTPAMHOTO MIPOAYKTY Yy BUIIIsiAi Tabmwmi (auB. Tabm. 1.1).

AHami3 maHuX y TaOJuIll J03BOJSE KOHCTATyBaTH HACTYIHI 3araljibHi
OCOOJIMBOCTI: 3arajoM, yCl pO3MVISIHYTI 3aCTOCYHKHM MependadaroTh MOKIMBOCTI
MOHITOPUHTY (PIHAHCOBHUX ONEpaliil, MICTATb I1HCTPYMEHTapid MPOBEACHHS
OrO/pKETYBaHHS Ta MIATOTOBKY (hiHaHCOBOI 3BITHOCTI. Ilopsig 3 1HUM iCHYIOTh
TAaKOX 1 BIIMIHHOCTI, OCOOJMBO IIOJO HAsBHOCTI Takoro (yHKIIOHATY, SK
aBTOMaTUYHE  IHTErpyBaHHsS 13  OAaHKIBCHKOIO  CHCTEMOIO,  HAasBHICTh
THCTPYMEHTAPIIO 1010 aHAJI3y 1HBECTULIIMHOT MPUBAOIUBOCTI.

[lepeBaroro aBTOMaTHYHOIO IHTETPYBaHHS 13 OAHKIBCHKOIO CHCTEMOIO €
MPAKTUYHICTh BUKOPUCTAHHSA TAaKOTO 3aCTOCYHKY Ta €KOHOMis yacy. OnHak, y
bOMY BUIAJIKy Ha TEPIIe MICIe MOXE BUXOAUTH ITpolJieMa MO0 3a0e3MeUeHHS
0€3MeKOBUX MUTaHb. YBEACHHS JIAHUX Y PYYHOMY PEKUMI JTO3BOJISIE 3a0€3MEUUTH
Kpaluil KOHTPOJIb, OJHAK CTBOPIOE TMEBHI HE3PYYHOCTI Y BHUKOPHUCTAHHI TaKOTO
3aCTOCYHKY. 3aCTOCYBaHHS PI3HUX MIAXOAIB /10 OIOKETYBaHHS (3a KaTEropisiMu,
3a LUIAMH, 32 METOJOM «KOHBEPTIB») CIPHUSIOTH 3aJ0BOJICHHIO PI3HOMAaHITHHX
noTped KOPUCTYBAvIB.

Amnami3 tabnui 1.1. mokasye, mo mig yac npoektyBanas Web-monatkis s
MOHITOPUHTY (DIHAHCOBHX TOTOKIB PO3POOHUKH 3IMCHIOIOTH CHPOOW HaaaTu
KOPUCTYBa4aM HaW3py4yHIMIMNA 1 MaKCUMaJIbHO (YHKIIOHATBHUN 1HCTPYMEHT.
[IpoananizoBaHi mMporpaMHi TPOAYKTH MICTATh Yy COO0I TI€BHI MOXKJIUBOCTI
MOHITOPUHTY HAJIXOJI)K€Hb 1 BHUTpAT, BOJIOAIIOTH NMEBHUM (YHKIIOHAJIOM IIOA0
aHAJITUKH, I1HTETPYBaHHS 13 OaHKIBCBKOIO CHCTEMOIO Ta BIJOOpaKEHHSIM

1H(pOopMarlii.
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Koncraryemo, 110 yci posriayTi Web-momatkn MicTSTh CHIIBHI aCIIeKTH, SIKi
37aTHI 3aJI0BOJILHUTH PI3HUX KOPUCTYBAuiB, HANPHUKIAA, TaKWX, IO BiITAIOThH
riepeBary pygdHoMy MOHITOPUHTY, 1 TaKUX, SKI CXWJIBHI 0 aBTOMATH3AIll i aHAJTI THKH.
3aranpHUH JKe TPEH] BU3HAYAETHCS TTOCTYTIOBUM TIEPEXO00M JI0 MEPCOHATI30BAHIIIINAX
1 CKJIQIHINMX PillleHb, $KI BPaxOBYIOTb CKOHOMIYHI IHUTaHHI TAPO3AUTy Ta

BCE3POCTar04l BUMOTH JI0 TIOKPAIIEHOTO, 3pYYHOTO Y BUKOPUCTAHHI IHTEPQECy.

1.4. Bubip incTpymeHTapiio 15 npoexktyBanus Web-noaaTky 1jisi kKepyBaHHsA
¢pinancamu

Po3pobnenns Web-nonatkiB st kepyBaHHS (DiIHAHCOBMMH IOTOKaMH
BHUMara€ BUKOPUCTAHHS CyYaCHHUX MiIXOIB, 3a JIOMOMOTOI0 SKMX MOXKHA JIOCSTTH
e(peKTUBHOCTI iX poOOTH, 3a0€3MEUUTH 3aXUCT JAHUX, HAJaTH THYYKICTb JIs
MOJAJIBIIOT0 PO3BUTKY Ta, 3PEIITOI, 3a0€3MeUnTH KOM(POPTHUM 1HCTPYMEHTOM
KOPHUCTYBauiB.

3 METO CTBOPEHHSI CEPBEPHOI JIOTIKM BUKOPUCTAEMO TUIaTGopmy
«Node.js», sika 7103BOJIsIE MPOEKTYBATH MIBUAKICHI i MacmTadHi Web-cepsepu.

Jist  po3poOJieHHs KITIEHTCHKOI YACTUHU TMPOEKTY 3aCTOCYEMO MOBY
nporpaMmyBaHHs «Java Script» i3 BigmoBimHMMH O0i0MIOTEKaMH, IO I03BOJIMTH
3a0€3MeUYUTH MPOEKTYBAHHS JUHAMIYHOTO KOPUCTYBALILKOTO 1HTEpdENCY.

OYHKIIIOHANIBHI ~ MOXJIMBOCTI  JIJII  MPOTHO3YBAaHHS  pealli3yeMo 3
BUKOpUCTaHHAM TexHojoril «TensorFlow.js». «TensorFlow.js» — me moTyxHa
010J10TEKa MAaIIMHHOTO HaByaHHSA. BoHa 3acTocoByeThbcsl i Yac poOOTH
Oe3rmocepeHbo y Opaysepi.

Jlnist 30epiranus iHpopMmarlii, K Ha Hally JyMKY, CJiJ BAKOpUcTaTh Mongo
DB. lle 3abe3neunTh 3pydyHE KepyBaHHS HECTPYKTYpOBaHHUMH JaHUMHU Ta
3pY4HICTh Y MaclITa0yBaHHI.

[HTerpoBaHe 3acTOCYBaHHS Ha3BaHOI'O BHILE IHCTPYMEHTApil0 CHPUSITHME
CTBOPEHHIO Cy4acHOTO, HaJiitHOTO 1 iHTenekTyanpHoro Web-nonarky i3 3HauHMM

(byHKITIOHATIOM.
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BusnaumBmmcey i3 iHCTpymMeHTapieM pospoOsieHHst Hamoro \Web-momatky
JUIS. TIPOBEJICHHS MOHITOPUHTY (hIHAHCIB, PO3TJISIHEMO JeTallbHilIe (yHKIIIOHAT
3raJIaHuX BUIIIE 3aCO01B.

Inardpopma  «Node.js». «Node.js» saBmse co00H0  cepeaOBHIIE
nporpamyBaHHS Ha MoBi Java Script, ske 103BOJIsIE TPOEKTYBaJIbHHUKAM
BUKOHYBaTH Kkoj Java Script Oesmocepenmnbo Ha cepBepi. «Node.js» MoxHa
BUKOPHCTOBYBaTH pa3oM 13 (peiMBOpKOM «EXPress.js», sKuii € 3py4HHM Ta
MOTY)KHHM  IHCTpyMEHTOM it cTBopeHHs \Web-momatky y  HasBaHOMY
cepenoBulll. JIo OCHOBHUX MepeBar BUKOPUCTAHHS Takol KOMOiHallii 3ac001B Ciif
BIJIHECTHU:

- 3aCTOCYBaHHS OJIHIE] MOBH INpOTrpamMyBaHHs s po3poOnenns Web-
J0JIaTKY;

— BUCOKA  €(EeKTUBHICTb  MPOEKTYBaHHS, IO  BU3HAYAETHCS
3a0€3MEeUYEeHHSIM CIPOIIEHOT0 OOMIHY M1 KOMaHA0I0 pO3pOOHHUKIB;

— 3a0€3MEeUeHHs] BHCOKOIIBUKICHOTO OIpallOBaHHS 3aluTIB, 10 €
Jy’Ke BaXKJIMBMM acleKToM i gac poootu Web-mgoaaTkiB, 3 SKUM IPaLIO€ BEIUKa
KUTBKICTh KOPUCTYBAU1B OJTHOYACHO;

- JOCTYIl 1O 3HAYHOI KIJIBKOCTI O10/IOTE€K Ta I1HCTPYMEHTapito, IO
3a0e3rneuye CyTTeEBE MiJABHMIICHHS e()EeKTHBHOCTI mporiecy po3pobieuus Web-
3aCTOCYHKY, a TaKOX CHpUSE€  PO3IMIUPEHHIO HOro  (PyHKI[IOHAIBHHUX
CIIPOMOKHOCTEM;

— HasSBHICTH (hpEHMBOPKY 3a0e3meuye BIAMOBIIHUN IHCTPYMEHTAPIN JJIst
NpUIIBUAIIICHOTO mpoekTyBanHs Web-m1onaTky, Hajgaroun mporpamictaM cBOOOIY
1] 4ac 0OpaHHs apXITEKTYPHOIO PIICHHS.

[Mopsin 3 1mum, muatdopma «Node.js» Mae TakoX 1 IMEBHI MOTEHIIIHHI
HEJIOJIIKHA, 30KpeMa, OOpOOJICHHS 1HTEHCHBHOTO IOTOKY OIepalliii MpoIecopoM
3/1aTHE MPUBECTH J0 OJOKYBaHHS FOJIOBHOTO MOTOKY omnepariil. [Ipu npomy ciin
3ayBOXWTH, M0 HHUHI € CIOOCOOM Ta METOJOJIOTIS IS BUPIMICHHS ITi€l

0OMeXXyBaIbHOT TPOOJIEMH.
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Posrnsnyra mnatgopma € HalikpamiuM (Ha Hally TyMKY) PIIICHHAM MJis
NPOEKTYBaHHS cepBepHoro Oyoky Web-momaTky kepyBaHHs (iHaHCaMH, sKa
3MaTHA 3a0e3MeYnTd HEeOOXIAHY MPOIYKTHUBHICTH 1 3pYUYHICTh MPOEKTY, 30KpeMa
yepe3 BUKOPUCTaHHS Java Script Ha yCix piBHSIX MPOrpaMyBaHHS.

MoBa nporpamyBannsi Java Script. Java Script € mnomyssipHOO Ta
Cy4acHOI0 MOBOM st ctBopeHHs Web-monatky. Bona nmo3Bonsie 3abe3neuyBaru
IHTEPAaKTHBHICTh 1 JUHAMIYHICTH IiJ 4yac HamoBHeHHs Web-momatkis. Ilim gac
CTBOPEHHs 1HTEpPeiicy KoprucTyBaya MOKHA cKopuctatucsa 010mioTekoro «React»,
sKa 37aTHa BHKOPHUCTOBYBAaTH KOMITIOHEHTHO-OPIEHTOBAHY apXiTEKTYpy 3 METOIO
e(peKTUBHOTO OHOBJEHHS. KOMIIOHEHTHO-Opi€HTOBaHA apxiTeKkTypa 3ale3neuye
MOBTOPHE BUKOPUCTAHHS MIPOTPAMHOTO KOy Ta MOKpAIIly€e MPOUEeAypY KEpyBaHHs
iHTepdencoM, MO € MO3UTUBHUM aCHEKTOM IIiJl 4ac MPOEKTYBaHHs (HIHAHCOBHUX
Web-nmonaTkiB. MoxJIMBOCTI aHammi3yBaHHS (IHAHCIB MiJPO3UTy YA TEBHOTO
KOJIGKTUBY 3a0e3MeuyBaTUMEThCS 3a JIOMIOMOIOK0 PI3HUX PO3JUIIB, a CTPYKTypa
010J110TeKH CIIPUSATUME OpTraHi3allii Ta MATPUMIIL KOJIOBOT OCHOBH.

JIo OCHOBHHX TepeBar BUKOPUCTAaHHS MOBHU TporpamyBaHHs Java Script
pa3oM 13 016;mi0Tekor0 «React» MokHa BiIHECTU HACTYIIHE:

- MOXJIMBICTh TPOEKTYBaHHS €(h)eKTUBHOTO 1HTep(eiCy, 1o 3ade3neuye
HEOOXI1THUHM PIBEHb B3a€EMO3B'SI3KY 3 KOPUCTYBAYEM;

— bpeitmyBanHsl 1HTEpdeiicy Ha OKpeMi KOMIIOHEHTH, IO HaJae
MOJKJIMBICTh 3aCTOCYBAaHHSI OBTOPHO IPOrPaMHOTO KOJy, CIpPHsE PO3POOJICHHIO
Web-nonatky, 3a0e3mneuye miATPUMAaHHS CKJIATHUX CTPYKTYD;

— BUCOKa  MpOAyKTHBHicTE  pobot  Web-momatky — 3aBmsiku
ONTUMI3YBaHHIO OHOBJIEHB 1HTEp(ENCy;

— BEJIUKA KUIbKICTh JOCTYIMHUX 010110TEK Ta IHCTPYMEHTAPIIO T03BOJISIE
3a0e3MeUnTH 3pyYHICTh Mpoliecy npoekTyBanHs Web-1onarky.

Pasom 13 mepeBaramu ciig 3a3HaYUTH 1 TEBHI HEJOJIKH OOpPaHOTO

IHCTPYMEHTY, HAIpHKIajd, Yepe3 CKIAIHICTh MPOEKTY, KIHIIEBUN MPOIYKT MOXKE
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OyTH J1OBOJII BEJNHMKWM, IO BIUIMBATAUME HA TPHUBAIICTh MEPIIONOYATKOBOTO
3aBaHTaKCHHS.

Bioaioreka «TensorFlow.js». «TensorFlow.js» o0OpaHo Hamu I
npoekTyBanHs y Web-nonarky QyHKIIIOHAIBHOI MOXIIMBOCTI IPOTHO3YBaHHs. L5
0i101ioTeka, po3podiena Google, Mae BiZKpUTHII BUXIIHHUH KO, L0 O3BOJISIE
nporpamMictaM MepeBIpSATH MOENb MAIIMHHOTO HaBUaHHS y Opaysepi. Takum
YUHOM, BOHa 3abe3nedye I1HCTpYMEHTapieM JUIsi PO3rOpPTaHHS Takoi MOJeNl
oe3nocepenabo  y  Web-gonmatky.  BnpoBaipkeHHS MOXIMBOCTI  IITYYHOT'O
inTenekty 'y Web-monmatok myis  KOHTporO (DiHAHCOBUX IOTOKIB  JTO3BOJISE
pO3MIUPUTH HOTO (YHKIIIOHATBHI MOKJIMBOCTI IIOAO IPOTHO3YBaHHS OIOJIKETY.
s uporo Web-momatok BUKOPUCTOBYBaTHUME JiaHi 11070 (DiHAHCOBOI icTOpii, Ha
MIJICTaBl SAKOI BUSABIATHUMYThCS 3aKOHOMIPHOCTI W TEHJICHIIII, Kl HaJIaBaTUMYTh
KOPUCTYBauy II€BHI IHTENEKTyalbHI mpono3umii. Cimig 3a3Ha4uTH, MO I
e(EeKTHBHOTO 3aCTOCYBaHHS TaKOi METOAWKH ISl IPOEKTYBAHS i HABYAHHS MOJICT1
MPOTHO3Y € HEOOXITHICTh Y HASIBHOCTI BEJIMKUX OOCATIB JOCTOBIPHUX JTAHHX.

Mongo DB. Mongo DB — 1ie motyxHa qoKyMeHTanbHa 0a3za manmx SQL,
saka 3abe3meuye 30epiraHHs BigoMmocTed. Bona mnomynsipHa 3aBOSKU  CBOIA
MacmTaboOBaHOCTI, BHMCOKIN TPOJYKTUBHOCTI U TMPOCTOTI Yy BUKOPUCTAHHI.
I'myukicte panoi B/l 3abesmeuye Jerky ajanTallil0 10 MOXJIIMBUX 3MIH Y
BIJOMOCTSIX, IO MOXE CTaTH KOPHCHOK ocobnmBicTio y Web-momarkax
yHOpaBiiHHA (piHAHCAMU, y IKOMY MOXKHA OyJe 3A1HMCHIOBATH MOHITOPUHI PI3HUX
OaHKIBCHKUX OIEpaliidl UM Po3rJisiIyBaHUX BUIE (DIHAHCOBUX KATEropiil yrpoaoBK
neBHoro yacy [7]. Ha mporuBary pensiiitaum BJ1, 1110 MaroTh K0pCTKO BU3HAYEHI
3B'SI3KM, Taka Oa3za JaHux 3a0e3medye TIEBHI Bapiaiii 0e3 3acToCyBaHHS
HEOOX1IHOCTI CKJaJHOTO MIrpyBaHHS 4M 3MiH y cTpykTypi. lle cnpuse ii
BUKOPUCTAHHIO K 3pPYYHOTO I1HCTpYMEHTa sl €(PEKTUBHOIO PO3POOJICHHS Ta
MacmTabyBaHHS  (DYHKI[IOHAJIBHMX  MOJIMBOCTEH  3aJIe)KHO Bl MOTPeO

KOPHCTYBaUiB.
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Po3aia 2.
OBPAHHS TEXHOJIOI'IH I NPUHIMUIIIB PO3POBJIEHHA
WEB-J1O0OJATKY

2.1. BuznavyenHs pyHKUioHATbHUX MoxIuBocTel Web-gonaTky nas
KepyBaHHA piHaHCcaMK

Web-nmonaTtok Isi MOHITOPHHTY Ta YHpPaBIiHHS (iHAHCAMHU TiAPO3ILTY
CKJIQA€THCS 13 KIIIEHTCHKOI Ta CEpBEPHOi YaCTHH. Takok MICTHTh 0a3y JAaHUX, sKa
HalpaBJieHa Ha Peai3alilo MeBHUX MOXIUBOCTEH /Ui €(pEeKTUBHOCTI MOAAIBIIOTO
¢dinancoBoro mporHo3yBaHHs. ['010BHO, OcHOBHI MoxumBocTi Web-momaTky
nepen0avyaroTh:

—  peecTpaIliio Ta aBTOPH3ALII0 KOPHCTYBaIB 3 YpaXyBaHHAM BHUMOT Oe3eKH
Ta KOH(1IeHIIHHOCTI;

— BeleHHA OOMIKYy JOXOIIB 1 BHUTpPAT 13 MOXJIHMBICTIO iX peJaryBaHHS Ta
PO3IOALTY 3a KaTerOpLsiMHU;

— (opMyBaHHS IEPCOHATBHUX OOKETIB, BCTAHOBICHHS (DIHAHCOBHUX ITLICH
Ta BIICTE/KEHHS iX IOCATHEHHS;

— meperyiAn y3aralbHeHoi (iHaHCOBOI 1HQOpMamil 3a  JI0MOMOTOIO
IHTepaKTUBHOI aHATITHYHOI TaHe !,

—  OTpHUMaHHS TIPOTHO3IB MO0 MaiOyTHROTO ()IHAHCOBOTO CTAHY Ha OCHOBI
TIOTIePEIHBO] AKTHBHOCTI KOPHCTYBata;

— aBTOMAaTHYHE OHOBJICHHS 1H(OpMamii Mpo TpaH3aKINl 11 3MEHIICHHS
PYUIHOI poOGOTH KOpPHCTYBata;

— QJanTUBHHH 1HTepdeiic, mo 3abe3medye KOM(OPTHY B3aEMOII0 3
1aTGOopPMOI0 Ha PI3HUX MPHCTPOSIX.

Ha npotuBary po3risHyTHM aHanoram, po3poOmoBanuii Web-mgonaTox mae

MOEJHYBATH y €001 Cy4acHl JOCSTHEHHS Yy Tany3l 1H(QOpPMAaliiMHUX TEXHOJOTiH
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HEOOXITHY (GYHKITIOHATBHICTD, MacmTaboOBaHICTh TOIIO. CyTHicTh
po3po0:roBanoro Web-noaatky mnossirae y iHTerpyBaHHI MOXKJIMBOCTEH MPOTHO3Y
HAa OCHOBI MOHITOpPHHTY (DIHAHCOBHX OIeparliii, mo 3a0e3MeunTbh HE JIHIIe
BiIoOpakeHHs (DIHAHCOBOT'O CTaHy, a U Ha €KOHOMIYHY CIPOMOKHICTh KOXXHOTO
OKPEMOTO IMAPO3ILTY.

Takox cnig peamidyBaTu MiACHCTEMY 30€pekeHHsI 1CTOpii MPOBEICHHUX
(hiHAaHCOBUX OIlepalliil 3a IEBHUIM BU3HAYCHHUI TEPioJ, 0 JIO3BOJISIE 3I1HMCHIOBATH
MPOLIECH aHaJI3yBaHHS JUHAMIKUA (DIHAHCOBMX OMNEpALiil 1 X MPOTrHO3yBaHHS Ha
nepcnektuBy. Taki ¢yHkmii go3Bossitore Web-nogatky cratu He nmme 3acobom
MOHITOPUHTY (iHAHCOBUX oOmepaiid, a © [porpaMHUM 3aco0oM s

OOTpYHTOBAaHUX €KOHOMIYHUX PIIICHb.

2.2. ApxiTekTypHe pilneHHns Jyis npoekryBanus \Web-gonarky

ApxitektypHo Web-monaTtok mis MoHITOpHHTY Ta KepyBaHHs (hiHaHCAMU
MIPO3JUTYy TPOEKTYETHCS HA OCHOBI KJIACWYHOI TpupiBHEBOI Moxeni. [um
JOCSITAETHCS YITKE PO3MEKYBAHHS MK PI3HUMH OJIOKaMH 1HPOPMALIHHOI CUCTEMH,
a TakoX 3abe3meuyerbcs i1 MacmTaboBaHICTh Ta MiATpUMKa. KoXHMIT piBEHb
3a0e3revye BUKOHAHHS BJacHOI criennigHOoT posti y AoCsATHeHHI GyHKIiioHany [8].

KrienTcpka gacTrHa po3po0IIOBAIBHOTO JOJATKY € OCHOBHOIO CKJIAZOBOIO
Web-mogaTky, ska, TOJOBHO, HampaBlicHa Ha 3a0e3nedeHHs Oe3mocepeaHbOl
B3aeMO/I1 13 KopucTyBadamH. LI yacTrHa m0AaTKy pO3pOOISETHCS 32 TOTIOMOT OO
oi0mortekn «React». Ile 3a0e3nmedye MOMIMBICTH CTBOPUTU HIBHAKOMIIOUUN
iHTepdeiic, BKIOYAOUN 3/IaTHICTh MIBUAKOTO OHOBJIEHHS CTOPIHKU 0€3 moTpedu
nmoBHOro  mepe3aBaHTakeHHs [9]. Ile 3HauHO cCIHpuse  MOKPAIICHHIO
KOPHUCTYBAallbKOMY JOCBily Ta 3a0e3neuye MiABUILEHHS (QYHKIIOHATY MiJ 4ac
Bukopuctanus Web-monaTky.

s xepyBanus Web-momatkoMm 3actocoByerbes «Redux» (JavaScript-
0i0TioTeka, HampaBjeHa Ha CIPOIICHHS KepyBaHHs ctaHoMm Web-momartky), 1o

3a0€3MeunTh IeHTpaTi30BaHe 30epiraHHs BIIOMOCTEH 1 crpuse e(hEeKTHUBHOMY
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KOOPAMHYBAHHIO B3a€EMOJIIN MK KOMIIOHEHTaMH 1HQOpMaIliitHOi cuctemu. Takuii
Miaxig 3abe3neuye CIPOIICHHS OINpallOBaHHS ICHYHOYHMX CIIEHapiiB aKTUBHOCTI
KOpUCTyBadiB, mepenbauae nii Web-momaTky Ta 3HA4HO TOJIMImIye HOro
MIITPUMYBaHHS 1 MaciITaOyBaHHS.

dyHKIoHaN KIEHTChKOT ckianoBoi Web-gomaTtky MiCTUTh psifi BayKIMBHX
po3aimiB. J[o HUX BXOASTH:

- CTOpIHKA peecTparlii i aBTopu3allii KOpUCTyBaua,;

- nanmoop/1 3 BimoOpakeHHsIM (DIHAHCOBUX OTEpalliii;

- 1HTEep(eicu AJi1 MOHITOPUHTY HaJIXOKEHb Ta BUTPAT;

— HaJIaroPKeHHS TPOoQUII0 KOPUCTYBAya;

— Neperisiy] pe3ybTaTiB aHalli3y W MPOTHO3YBaHHS.

Bkazani 0co0aMBOCTI JO3BOJISIIOTH 3a0€3MEUUTH aKTHUBHY B3a€EMO/IIIO
KOpHCTYyBaua 13 1H(QOpPMAIIHOIO CHCTEMOIO, & TaKOX CIPUSIIOTH €PEKTUBHOCTI
VOPABIIHHIO (PIHAHCOBUMU TOTOKAMH. 3aBISUYIOUM 3py4YHOMY I1HTepdency W
rpadidyHOMY BiZOOpaXKCHHIO BimoMocTel, kopuctyBau Web-nonatky 3maten
MUTTEBO 30PIEHTYBATUCS Yy (PIHAHCOBUX OMEpaLisX MiAPO3AUTYy Ta, 3a MOTpeOH,
MPUHAHATH BIJIIOBIIHI PIIICHHS.

Knientcpka yactuHa Web-momatky 3abesmedye oOMiH iH(OpMaIieo i3
CEpPBEPHOIO YaCTUHOW. Lle cripusie HaicUIaHHIO 3aNUTIB JJIs OJiep>KaHHsI OHOBJICHb
Ta 30epiranHs nanux. OTpuMaHi JaHl OMPaIbOBYIOTHCS Ta BI3yalli3yIOThCS Y
3pyYHOMY BUTJISIAIL.

BaxxnuBum (hakTopoMm € CTBOpEHHS amanTuBHOTO Au3aiiny. lle 3a0esmeuye
KOPEKTHICTH IiJT 9ac Bizyamtizaiii rpadigyHoro iHTepQeiicy Ha pi3HUX JUBalicax.

CepBepHa yacTMHa 3a0e3rnedye BUKOHAHHS PO HEHTPAIBbHOIO JIOTIYHOTO
By3ima Web-nonatky. Bona onpaiiboBye 3ammuTH, sKi MOCTYMAIOTh BiJ KII€HTCHKOI
YaCTHHHU, Ta peaiidye ocHOBHY Oi3Hec-joriky Web-momarky. CepBepHa vacTrhHa
crpoekToBana Ha ocHOBI «Node.js». OcHoBHMM (pperiMBOpKOM ist cTBOpeHHs AP
3aCTOCOBAaHO «EXPress.js», 3aBIsSKH SKOMY CIPOIIYETHCS MapIIpyTU3allis i

onpamtoBanHs HT TP-3anuTis.
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[IporpamHa 4acThHa 3 OOKy CEpBEpy [JOCAra€ KPUTHYHO BaXXJIIUBOTO
(byHKITIOHATY, TOJIOBHI CEpe/I SIKUX:

- aBTeHTU(DIKAIlIS Ta aBTOPHU3AIlis;

— ompartoBaHHs (DiHAHCOBHUX MOTOKIB;

- YIpaBJIiHHS OIOKETOM;

- 30WpaHHs W arperairisi BiJIOMOCTEH;

- peanizyBaHHs (QYHKIIT TPOTHO3YBaHHS.

OkpiM  Ha3BaHOro, CEpBEpP 3JaT€H  MIATPUMYBATH  MOXKIIUBICTH
aBTOMATHU30BAaHOTO IMIIOPTYBaHHS (DIHAHCOBHX OTMEpalliil 13 30BHINIHIX Jpkepen. Lle
3a0e3mnedye 3MEHIICHHsS HaBaHTaXEHHS Ha 0ocoOy, sika ympamisie ¢iHaHcaMu, Ta
301IbIIIY€ aKTYaJbHICTh (DIHAHCOBUX BIJIOMOCTEH.

Y pob6oTi 0coOnMBY yBary axileHTOBAaHO Ha 3axXHUCTI JaHHUX. 30KpeMa,
BUKOPUCTaHI BIJJOMI Cy4YacHI CIOCOOM 3aXHCTy MEpPCOHAIBHUX JIaHUX Ta
(1HaHCOBUX omepalliif, y TOMY YUCIi 13 BUKOPUCTAHHSIM TOKEHIB Ta XEUIyBaHHSIM
naponiB. CepBepHa 4yacTWHA IIiJl 4ac POOOTH € HAMIWHUM MOCEPEAHUKOM MIXK
iHTepdeiicom kopuctyBaua Ta bBJ[. Ilpm npomy 3abe3nedyeTbcs ITICHICTD,
Oe3MepepBHICTh 1 JIOTIKa BCIX oOmeparliii, mo BiAOyBalOThCS B i1HGOpMaIiitHIi
CUCTEMI.

Jlnst 3a0e3neueHHss HaIIMHOCTI Ta THYYKOCTI 30€peKeHHS (PIHAHCOBUX
BimoMoctert y Web-nonatky 3actocoByeThesi qokymeHTanbHa B/l Mongo DB. V
11 0a3i 30epiraeTbes roj0BHA 1H(POpMAIIis 00:

- 0OJIIKOBHUX 3aIHCIB KOPUCTYBAYiB;

— B1JIOMOCTI Ipo (hiHAHCOBI Omepartii;

— HaJIaroKeHHs MpoQis KOPUCTYBaya;

— MPOBEJICHI TPAH3aKIIii.

3aBasKM 3HAYHIA TPOAYKTHUBHOCTI 3rajlaHa jJokymeHTalbHa bBJ[ Moxe
3a0e3neunTr ePEeKTUBHE OMPAIIOBAHHS 3HAYHUX OOCSTIB JaHUX B PEKUMI OHJIAMH,

IpH IbOMY HaJar04M MBUAKKMN 1 cTabLIbHUE qocTyn 10 Hux [10].
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2.3. IIpoexTyBaHHs 06a3u JaHUX

[Mpoextyroun B/l ams Web-momatky Hamu BpaxoByBajach creldika
MPEAMETHOI raimy3i Ta moTpeba y 3abe3reueHHI THYYKOCTi, MacmTaboBaHOCTI U
eeKTUBHOCTI Mojieni 30epexxeHHs iHpopmarliii. ApxitektypHo B/l cnpoekToBaHa
TaKuM Crmoco0oM, 100 MiATpUMATH IWHAMIKY CTPYKTYPH JaHHUX, 3a0€3MCUUTH
MUTTEBUM JOCTYN A0 BIPOTIAHMX BIAOMOCTEH Ta 3aJUIINTH MOKJIUBOCTI ISt
HACTYIMHOTO PO3IIMPEHHS (PYHKIIIOHAIY HE MPOBAASYM CYTTEBI 3MIHU y CTPYKTYpI
cxoBuIla. KoHIENTyaJlbHO OpraHi3aiilo BiJIOMOCTEH OpIEHTOBAHO Ha MPOCTOTY
OINpallOBaHHs, JIOTIYHY LUIICHICTh Ta 3AATHICTh OO THYYKOrO aJanTyBaHHS Yy
BUIIAJKY 3aCTOCYBaHHs pI3HUX ClieHapliB BUkopuctanus IC.

[1ix yac po3pobsienHa b/ aklieHTOBaHO yBary Ha JIOT14HIN CTPYKTYpI HOJIIB
0a3u gaHuX 1 3B’s3KiB MK HUMHU. Llel acriekT no3Bodisie 3a0e3neunT ePeKTUBHY
poOOTY mija Yac 3A1MCHEHHS TUIOBHMX ONeEpalliii, HanpuKiIaja, mija Jyac 30epiranus,
noIyKy, pinbTpyBanHd U arperauii ganux. [1ig yac npoextyBanus b/l HeoOxiaHO
TaKOXX BpaxyBaTh mpobsemMu 3abe3nedyeHHs iHdopmarliiiHoi Oe3neku Ta
BIpOT1IHOCTI 1H(OpMaIIiHUX pecypciB, Mo 30epiraloThes. Lle 3abe3neuye
MO>KJIMBICTh TIPOBEICHHSI HACTYIHOI ONTUMI3aIIHHOT TISIBHOCTI MI0JI0 POOOTH 31
3HAYHUMU OO0csiraMu BigoMmocTei. TakuM YMHOM, TijJ 4Yac TpoekTyBaHHS bBJ[
3a0e3neueHo CcTaOUThHUMI (QyHAaMeHT ans HaxiiHoi pobGotm  Web-monmatky,
BPaxOBYIOUM MUTAHHS MPOAYKTUBHOCTI, MAacCIITA0OBAHOCTI W THYYKOCTI 3 METOIO
noAanbIoro po3Butky IC.

Omuc mosiB Ta ix arpudyriB. Y crpykrypi bJl Web-nonarky
30epiraroTbCsi  BIIOMOCTI, IO BKa3ylOTh Ha KIIOYOBI (HakTopu B3aEMOJIIT
kopuctyBaya 3 IC. Taki BimomocTi (QoOpMyIOTbCS y pi3HHUX 1H(OpPMALIHHUX
TJIOIIMHAX, SIKI OXOTUTIOIOTH SIK 3aralibHi iH(QOpMaIliiiHi pecypcH, TaK 1 aHaJTITUYHI,
BKJIIOUAIOYM IHTETpaIliiHi MexaHi3Mu. Jjisi 3a06e3neueHHs MiTICHOCTI, JIOTIYHOCTI
1 macmTaboBaHOCTI 1HQOpPMALIITHOT MOJENi, CJiJi KOHUENTYyaJlbHO BU3HAYUTHU
TOJIOBHI CTPYKTYpPHI OAMHHIN 1HQOpPMAIIHHUX BIJOMOCTEH, 3 SKUMHU Mae

ImpanroBaT CUCTEMA.
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Koxue mome Mae y co0i nesKy MUTICHY OIWHHUIIO BIJOMOCTEH, SKii
MpUTaMaHHl YHIKaJdbHI O3HAaKH, II€BHY AaBTOHOMHICTb 1 MOJMIIHBICTh IO
BCTAHOBJICHHS JIOTIYHOTO 3B’s3KYy 3 1HIMUMU ToJIsiMH. Hampukiian, He3aneKHO Bij
J0AaTKy, TOJIe Mae€ MaTh YITKY 1JeHTU(]IKAIII0, ONHUCYBAaTUCS BH3HAYCHUM
Ha0OpPOM BJIaCTMBOCTEH Ta BUKOHYBATH IICBHY POJIb Y CTPYKTYpi manux [11].

BceranoBieHHs 3B’S3KIB MK TMOJSMH  31HCHIOETHCS 3 BUKOPHCTAHHSAM
CUCTEMHU TIOCHJIaHb, W0 3a0e3neuye e(PeKTUBHE CTPYKTYpYBaHHS CKJIQJIHHUX
(1HaHCOBUX omepauii 1 3a0e3nevye HUTICHICTh JaHUX M Y4ac iX MOAU(IKyBaHHS.
KoxHe mnoJjie TakoXX BOJOAIE BJIIACHUM JKUTTEBUM IIMKJIOM 3 BIAMOBIIHO
BU3HAYCHUM CTaHOM Ta YMOBaMHU Iepexony mMik HuMU. Lle 3abe3neuye KOpekTHE
OMpalltoBaHHs O13HEC-JIOTIKU A0JIaTKY.

dopmarizailis oJiiB € GyHIAMEHTOM CTBOPEHHS 11JIICHOT MOJIENT JaHUX, 110
HAJa€ MOXIJIUBICTh CHCTEMI OYTH Y3TrO/UKEHOIO Ta €(EeKTHBHO ONpPalbOBYBATU
3alMUTH KOPUCTYyBadiB. [{[MM caMUM CTBOPIOIOTHCS MTEPEAYMOBHU OO0 MOYKJIUBOCTI
pO3IIHMPEHHS (PYHKITIOHAITY.

Omnwuc noniB y b/] onucani y nonatkax 1-6.

CTBopeHHs 3B’A3KIB Mixk moJjsimu 6a3u nanux. Ha puc. 2.1. Bizo6paxeni
3B’SI3KM MIXK ITOJISIMH CTIIPOEKTOBAHO1 Oa3M JIaHUX.

Ha paniii cxeml mnoka3aHO HE JHILIE JOTIYHY CTPYKTYpy 30€pekeHHs
iHQopMaIIHHUX pecypciB, a W B3a€EMO3B’SI3KM MDK TOJSMHU, SIKi, 3PEIITOIO
3abe3neuyoTh  poOoTy  iH(opmamiiinoi cuctemMu. OcHOBHa  MeTa, sKa
nepeciiyBajgach Mmijag 4Yac cTBOpeHHsS bJ[ — 1e NnpoeKkTyBaHHS THYYKOI,
MacmTabOBaHOi, 3aXUIEHOI apXITEKTypH, SKa 3/laTHA OMPallbOBYBATH 3HAYHY
KUIBKICTh (DIHAHCOBUX BIOMOCTEH, 3a0e3Mevyroud KOPHUCTYBayiB 3pYyYHUMU
IHCTpYMEHTAaMHU JIJIs 3/IIMCHEHHSI (PIHAHCOBOT MISUIBHOCTI 1 TJIaHyBaHHS (D1IHAHCOBHUX
ornepariil.

l'omoBHOW Tabmunero yciei ctpykrypu bJl € Ttabmums users. Y Hid
PO3MIINIYIOTECS BIJIOMOCTI Tpo peecTparito kopuctyBauiB \Web-monmatky. Jlana

Tabauig € 0a30BOI0 JUIsl MOOYAOBM 3B’SI3KIB 3 IHIIMMM TOJSIMH. Y KOXHIN
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HACTYIHIN TaOmuI 30epiraroThes crnienndivHi AaHi, SKi MOB’sI3aH1 13 KOHKPETHUM
KOpPUCTYBaueM. 3 METOIO 3aXUCTY JaHUX aBTEHTH(IKAIIITHI BIIOMOCTI 30€peKeHi y
BUTJIAJI XenIiB. Takuii 3aXHUCT J03BOJISIE BUKIIIOUUTH MOXKIIUBICTD 1X OJIEp>KaHHS Y

BUMAJKYy KOMIIPOMETAIIil JaHUX.

Tabnuus users
Tabnuusa sessions

Lsers ) Relationship
Tabnuugsa banktokens i “ sessions
name - _id
@ email T " userid e
monobankiokens 1/ Relationship - password T accessToken T
- id " » balance ¢ " refreshioken T
=, yserid s " lastBalanceUpdate L " accessTokenValidUntil
i oo # " createdat o " refreshTokenValidUntil
" » accounts ) " updatedAt 0 " createdAt «
" createdAt X " cumency " updatedAt g
enayptedToken 7 avatar_url T
iv T
lastsync 3
updatedAt 0
v %: Tabnuus transactions
o
— © Relationship
Q -~ 4 %
14 transactions -
- -

- id = e ]

:i-‘ userld s c% TaﬁﬂMLlﬂ goals ':yr:ount i1

. * Raxipi coscats [] Relationship /4\ . “‘“9?’3{ d

! createdat B o A description T
» goalFarecast O goals date (

O lastUpdated & - _id 9 " createdat
updatedAt (8 T userid e updatedAt &
forecastMethod T T title I . monold
confidenceScore ¥ i targetAmount # source
calkculationProgress  # " currentAmount #
calculationstatus T " deadline 3
» quickEstimates [1 T ishctive T
¥ thirtyDayBudget {2 i highestamount #
calculationTime # " createdAt 0
» dataQuality 0 " updatedAt g

Puc. 2.1. Ctpykrypa Tabaunp 6a3u nanux Web-nonartky
Takox kpuTu4HE 3HA4YCHHS y QyHKIioHyBaHHI Web-nonatky mae tabmuis
transactions. [lana TaOauus MmicTuTh iH(OpMAaIi0 Mpo (iHAHCOBI omeparrii
KOpHUCTYBaviB. Y Ci 3aIuCH OB’ 13aHi 13 KOPUCTYyBadeM 3a JOIIOMOTor0 mosts userld.

Ile mo3BoJis€e MPOBOAUTH TEepCOHATI30BaHUN 0O0JIK (hiHAHCOBUX ormepariil. s
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AaHAJIITUYHOTO  OMpAIlOBaHHA  (DIHAHCOBMX  TpaH3aKiii, KOXHAa 3 HHX
KJIacu(IKyeThCS 3a BU3HAYCHUMH KaTErOpISIMH, SKI 3pemTor 30epeKeHHI Y
BUrsiAl ctpiuku mons. Opnak, 3aranbHa bJl Hamae MOXIMBICTH BHECEHHS
KaTeropid 10 OKpeMoi TaOjuIll 3 METOI 1epapxidyHoi Kiacudikarii Ta
JIeTAJILHIIIONO aHaM3yBaHHs ()IHAHCOBUX ONepalliii y HaCTyIHUX Iepioaax.

JUis pO3MIMPEHHST MOXKIIMBOCTI €KOHOMIYHOTO TUIAHYBAHHS Yy CXEMi JaHUX
nependadeHo goaaTkoBa Tabnuud. Tak, Tabnuus goals 3aCTOCOBYETHCS 3 METOIO
30epekeHHsT  (PIHAHCOBOI METH KOpPHUCTyBauda, HaNpHKiIad, HAKONUYEHHS
BU3HAYEHOI CyMHU (iHAHCIB O BHU3HAYEHOrO0 4acy abo 3HIKEHHS BUTpaT 3a
MEBHOIO0 KaTeropiero. Pasom 13 1i€ro kosekiliero mpamroe tabmuis forecast. Bona
Ma€ MPOTHO3THYHI BIJIOMOCTI, 30KpeMa, TakKl SIK OYIKYBaHI HAKONMUYYBaHHS W
BUTpATU. 3HOBY K TaKH, JaH1 KOJEKLIi MatOTh TICHUM 3B'A30K 13 KOPUCTYBaUyeM 32
noromororo noiist Userld. Le 3a0e3neuye peamizaliito MepcoHaIi30BaHOl aHATITUKH
1 IMHAMI4H1 peKOMEH/1allli CTOCOBHO (pIHAHCOBOTO MEHEKMEHTY.

[onoBHuM (kmroyoBMM) (yHKIIOHATIOM moekToBaHoro Web-ngomatky e
IHTErpyBaHHSd 3 TI€BHUM OaHKOM, IMO 3a0e3neyye aBTOMATUYHHA 1MIOPT
¢dbiHaHCOBUX TpaH3akiii. 3 I[€0 METOI Yy TPEACTaBIEHIA CcXeMi 3B S3KIB
3aCTOCOBaHO KoJjekiio banktokens, y sikiii 30epiraroTbcsi mmdpoBaHi TOKSHH, 32
SKUMH 31MCHIOETHCS JIOCTYN J0 OaHKIBCHKOTO PaxyHKY KOpHUCTyBada. 3 METOIO
3aXMCTy JaHUX KOXXHUU TOKEH 30epexeHo y mudpoBanomy Burisami. Lle
3a0e3nedye 3aXHCT MEePCOHAIBHUX JAaHMX BiJl BUTOKY. OKpiM LIbOro, BKa3zaHa
TaOJIUI MICTUTh JIOJATKOBI BIJOMOCTI MPO paxyHKH, IO 3a0e3neuye 3B'S30K
¢dbiHaHCOBUX oOmepaiii 3 TeBHUM pKepenoM. [l miATpuMyBaHHS MEXaHI3My
aBTeHTH(]iKalii W KepyBaHHS cecissmu y BJ] HasBHa TaOmui Sessions. Y Hii
30epiraloTbcsa JaHi MPO AKTUBHY CECil0 KOpHUCTyBada, y TOMY 4YHCIHI, TOKEHU
JIOCTYMy, OHOBJICHHS M CTPOKHM iX TpuBajocTi. Taki BiJIOMOCTI 3a0€3IeUyIOTh
Oesmeky i1 3pyune ¢yskiionyBanus Web-nonatky, npomorxkyoun airodi ceaHCH,
HE BUKJIMKAIOUM MOTPeOH y KOPUCTyBaya MOBTOPHO 3aXOAUTH A0 1H(OpMAIiHOI

cucremu [12].
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BaxxnuBum acmekToM, SKM B3STO O yBard IMiJl 4ac pO3pOOJICHHS CXEMHU
3B’s13KiB, Oysio 3a0e3neueHHs Oe3neku (PIHAHCOBHX Ta MEPCOHAIBHUX IaHHUX. 3
€10 METOI0 yC1 KPUTUYHO BaXKIIUBI BIIOMOCTI, 30KpeMa, apoJib, TOKEHU JOCTYILY
10 OaHKIBCBKOTO PpaxyHKy, 30epiraTUMyThCs 13 3aCTOCYBaHHSIM HaJIMHOTO
NIrOpUTMY XelryBaHHS uu mudpyBaHHa. OKpiM 1bOTO, 3B A3KH MK TaOIHUISIMU
peami3yloThCsa 3a JOTOMOTor ineHThu(dikaTopa kKopucTtyBada. lle 3abesmeuye
edeKTUBHE BUKOHAHHS 3alUTy Ta JoroMarae 00’€IHaTH BIJOMOCTI, 30€pITIIn i
4ac WIbOTO YITKICTh Yy JIOTIYHOMY pPO3MEXYBaHHI MDK BIAOMOCTSMH pI3HUX
KOpHUCTyBauiB. TakoX J0AaTKOBO peaaizoBaHO OOMEXKEHHS JOCTYIY JI0 JaHUX Ha
piBHi API, siki 3a0e3meuytoTh NepeBipKy aBTOPHU3allii KOKHOTO HAJIaHOTO 3aIUTY 3
BUKOPDUCTAaHHAM TOKEHa, THUM CaMHM YHEMOXXJIMBIIOIOUM HECAaHKI[IOHOBAHE
oJiep>kaHHs 400 MOoAM(IKAIIIIO JaHUX.

JlogaTkoBO 1Jig 3a0€3MEeUYeHHs IIJIICHOCTI Ta 3aXUCTy JIaHUX Pealli30BaHO
3aco0M BaliyBaHHS Ha piBHI mojeni. Takuit croci® 3amobirae 30epiraHHIO
HEKOPEKTHO BBEJIEHUX YM HENOBHUX JaHuUX. JlJd MiABUIIEHHS 3aXUCTY
NEepPCOHANBHUX JIAHUX, HANPHUKJIAJ, OOJIKOBUX 3alMCiB KOPUCTYBayiB, IS iX
30epiraHHsi  3acTOCOBYeThcs  muppyBanHs. OkpiM  1bOTO, PO3POOKOIO
nepeadavaecThCs 3MIMCHEHHS PEryJIIPHOTO PE3EPBHOTO KOMIIOBaHHS 0a3u JaHUX,
0 CHpUs€ MIHIMI3alli PU3MKIB BTpPATH MAHUX IMIJI 4Yac MOMKJIMBHUX 300iB Yy
1HQopMaIiitHO-KOMYHIKAIiiHIM cucTeMi. TakoX cUCTEeMa JIOTYBaHHS 3MIH
JI03BOJISIE BIACTEXKYBAaTHU ICTOpIIO MAiM KOpUCTyBauya ¥ aaMIHICTPATOpiB, IO
3a0e31eyye Npo30piCTh Ta CIPOULYE ayauT.

Apxitektypy B/  cmpoekToBaHO 3 BpaxyBaHHSM  TOJAJIBIIOTO
YIOCKOHAJIEHHs 1H(QOpMaliiHOI cucTeMH Yy Mail0OyTHboMy. 30Kpema, y pasi
HEOOXITHOCTI peani3yBaHHS JCTAIBHINIOIO BUOKPEMJICHHS KAaTEroOpid TpaH3aKIlin
YU JI0JJaBaHHS TIEBHOTO TUITY ()IHAHCOBOI aHAJIITUKH, € MOKJIUBICTb CTBOPUTH HOBI
Tabnauil abo npojmatd iHII arpulOyTu 10 yxe icHyrouux. Lle 3a0e3meuye
1H(pOpMaLIIiHy CHCTEMY THYUYKICTIO 1 aJanTUBHICTIO HIOJO0 MOAAIBIIMX HOTPed

KopuctyBauiB. Takox 3aBasku 3actocyBaHHio Mongo DB € wmoxiuBicTh



26

3MIMCHIOBATH MAacCIITAa0yBaHHS CXOBWINA «TOPU3OHTAJILHO», IO 3abe3rnedye
nepeBary y pasi 30UIbIICHHSI aKTUBHOCTI KOPUCTYBaYiB 1 00CsATIB 1HGOpMaIlIHHIX
pecypciB, AKi HeoOXigHO 30epiraTu.

3B'13kM  0a3uW JaHUX MIATPUMYIOTH iX BEpPCIOHYBaHHS, IO 3a0e3neuye
0e300micHe OHOBJICHHS (¢opMaTiB BIIOMOCTEM 0€3 3arpo3W BTpaTH JaHUX
3apEECTPOBAHMX  KOPHUCTYBadiB. Y  3aCTOCYHKY  peaji3yeThCsi  CHUCTEMaA
IHJIEKCYBaHHS 3 METOI OINTHUMI3allli OMpallOBaHHSA CKIAJHUX 3aluTiB 3
(GIPTPYBaHHSAM 3a 4YacoM, JaTOl0, KaTeropield Ta cymamu TpaH3akmiil. Lle
0COOJIMBO BAKJIMBHUM ACIHEKT MiJl Yac OINpAIlOBaHHS 3HaYHUX OOCSTIB (P1IHAHCOBUX
BIJIOMOCTEH.

Bubip CYBJ/l. Bubip cucremu ymnpapmiHHS 0a3010 JaHUX € KIHOYOBUM
apXiTEeKTYpHUM pIllIeHHSIM ITiJ1 Yac npoektyBanHs Web-mgonatky 1is MOHITOpHHTY
(d1HaHCOBUX omepanii. Y Hamii po0oTi 3 miero metoro oopano CYBJ] Mongo DB
— noxkyMeHTanbHy SQL BJI, sixa, Ha HaII MOTJIsA, MOHAWKpaIle MIIXOAUTh SIK 3a
MOTOYHUMHU TEXHIYHUMH BUMOTAMH, TaK 1 32 MalilOyTHIMHU yJIOCKOHAJICHHSIMU, SIKI
cpuaTUMyTh po3BUTKY Web-nomatky. O6panns came miei CYBJ] no3Bosie mif
yac TPOEKTYBaHHS 3a0€3MEeYUTH THYUYKICTh 1 MAacIITa0OBaHICTh 1H(POPMAIIIHHOT
CHUCTEMH, 110 € HEOOX1THO YMOBOIO YCHIIITHOT POOOTH CEpBICY.

Mongo DB xapakTepu3yeTbcsi THYUKICTIO Y TUTaHHI 30epiraHHs AaHux (Ha
BIIMIHY BIJ 1HIIUX PENAIIRHAX CHUCTEM YIpaBIiHHSA 0a3aMH JTaHWX, HAIPUKIA],
Microsoft Access). V uiti CYBJl BimoMocTi 30epiraloTbcs He y TaOMUIAX 13
3aikcOBaHMMH 3B'si3kaMu, a y BUrisai gokymeHntiB  (popmar .bson). Ile
3abe3neuye 30epeKeHHS PI3HOCTPYKTYPOBAHUX JIAHUX, IO € JIOBOJI BaXKJIUBO JJIS
Web-nonatky, y sikoMy MOCTIHHO ONpamboOBYIOThCs (iHAHCOBI BimomocTi. Yepes
MOKJIMBICTh BapilOBaHHS TpPaH3aKIIM Ta J0/JaBaHHS HOBUX (PYHKIIIOHAIHHHUX
MOKJIMBOCTEH 0€3 TMOoINepeHbOr0 3aCTOCYBaHHS CTPOTMX 3B's3KiB, naHa bJ[
3abe3reuye MOXKJIMBICTh YHUKHEHHS CKJIaJHUX Mirpariii BJl, ski MoXyTb J0BOJI

4acTO BUHUKATH y PEJIIIMHUX cUCTEMaX YIpaBIiHHS 0a3010 JAHMX M1 Yac 3MIHU

CTPYKTYpH.
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BaxmuBum acmektom 1iei CYBJl € i1 MOXIMBICTH TOPHU30HTAILHO
MacutabyBarucs. Bomnoniroun apXiTeKTyporo, sika MIATPUMY€E IIap/lyBaHHS,
BIJIOMOCTI MOXYTh PO3MOIUIATHACA MK pI3HUMH cepBepamu. lle 3abe3meuye
30epiraHHs ¥ OIpallOBaHHS BEIUKHX O0O0CATIB 1HGOPMAIIHHUX pecypciB 0e3
BIUIMBY HA MPOJIYKTUBHICTh. Lle M0BOJI BaXKJIMBHM acneKT Uisi pPO3pOOIIOBAHOTO
Web-nmonaTky Takoro TUmy, aJiKe BiH MOKE€ TIOTSHIIIMHO ONPAaIlbOBYBATH THUCSIYl UM
MIJTEHOHM 3aIUTIB KOPUCTYBAYIB.

Takox cmig 3a3HauuTd, Mo Mongo DB Texnonoriuno myxe mgo0pe
MOEHYEThCS 3 1HIMMMU ckianoBumu IC. 3aBasdyroun 3acTocyBaHHIO Java Script
Ha (POHTEH]I, CepBEepHa CKJagoBa Ta 0a3a JaHUX 3a0€3MEYyIOTh IUTICHICTD 1
HIBUIKICTh MPOEKTYBaHHsA. [Ipu oMy 3a0e3nedyeTbes MiHIMIZAIls TOMUIJIOK ITiJT
yac TpaHchopmartii iHGopmarii Mk ckiagoBumu Web-momatky. 3abe3neucHHs
30epeKeHHsI PI3HUX TUIIIB TpPaH3aKlii, QOpMyBaHHS KaTeropii BHUTpaT 1
HAJIXO/PKE€Hb, MATPUMAHHS MOJIeJIel MPOrHO3yBaHHS 13 HEMOCTIHHOIO CTPYKTYPOIO
— 1ie moxkJuBocTi THyukoi CYBJ] Mongo DB.

Takum ywmHOM, oOpanHs Mongo DB s mpoekrtyBanns Web-monmatky
KepyBaHHA (DIHAHCOBUMH OIEpaIlisiMi € OOIPYHTOBAHUM 3 OTJISIy THYYKOCTI,
3pYYHOCTI PO3pOOJICHHS, a TaKOX BIANOBIJA€ HHUHIIIHIM BHUMOTaM 0
BUKOpUCTaHHs AuHamMidHuX Web-pinenb. Take TeXHOJIOTIYHE PIlICHHS! HE TUTBKH
JI03BOJISIE OMTHMI3YBAaTU MPOIECH 30€pex eHHsT ¥ ompaltoBaHHs 1HPOPMAIIHHIX
pecypciB, a i 3a0€3MeYUTH MOKIMBOCTI 711 OJIAIBIIOT0 PO3BUTKY (DYHKIIIOHATY

Web-nonatky.

2.4. IlpoexTyBaHHA cepBepHOI ckiaagoBoi Web-1onaTky
Ha cepBepny ckianoBy Web-gomatky mokiamgaeTbcs TOJOBHA POJIb MO0
3a0e3nedeHHs Horo GyHKIIOHAIBHOI, CTa0lIbHOI Ta 6e3neyHoi podoTu. CepBepHa
yacTHMHA BUKOHYE (PYHKIIIIO TOCepeHuKa M kKopuctyBayamu 1 bJl, onpaipoBye
3anuTH, 3a0e3neuye Oi3HEC-JIOTIKY Ta BIAMOBIAAE 3a KepyBaHHA 1H(OpMaLIHUMU

pecypcamu. Ilinm yac po3poOiieHHs cepBepHOi ckiaanoBoi Web-monaTky rojoBHY
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yBary TpUIICHO CTPYKTypl oOpraHizamii KOJy, BH3HAUEHOMY MOJILIY
BIIMOBIAAIBHOCTI MK CKJIQJIOBUMH, a TaKOX 3a0e3MedYeHHI0 €(PEeKTHUBHOIO Ta
0€3MeYHOr0 MeXaHi3My B3a€MOII1 13 KITIEHTCHKOIO CKIIJ0BOIO.

Jlo rosoBHOTO (YHKIIIOHATY CEPBEPHOI CKJIaJ0BOI HAJIEXKATh OMpPAIOBAHHS
3amuTIiB A0 0a3u JaHUX, KEPYyBaHHS CECISIMM, BajlilyBaHHS BXIJHHMX 1 BUXIJTHHX
BIJTOMOCTEH, TPOBEJACHHS pPO3paxyHKiB BimmoBigHO 10 mpaBuia Web-momarky,
30epekeHHs i ornpairoBadHs Bigomoctel y b1,

BaxnuBy yBary HamaHO pPO3pOOJEHHIO MeEXaHI3My aBTeHTH(IKalii U
apropusanii. lle 3a0e3nmeunTs MOXIMBICTh 1AeHTU(IKALlI KOpUCTyBadya U
OOMEXUTh JOCTYIHICTh JIO0 3axulleHux naanux. CepBepHa dYacTHHA 37aTHA
IHTErpyBaTuCa 13 IHIIMMU MIKpocepBicaMUu. BJano chpoekToBaHa cepBepHa
yacTUHA JI03BOJISIE 3a0€3MEeUUTH BHUCOKY MPOJYKTUBHICTh, HAAIMHICT Ta
aJIalITUBHICTH po3pob:roBanoro Web-monarky [13].

[lin yac peanmizyBaHHSI CEpPBEPHOI JIOTIKH, SK MPAaBHIIO, 3aCTOCOBYIOTh
iICHyt04l (pperMBOpKH, SK1 37aTHI CIPOCTHUTH TMPOIECH OIpAIfOBAaHHS 3aIlUTIB 1
nigkmoueHb 10 BJ[. Taki miaxoau cOpusiiOTh MIATPUMYBAHHIO MOIYJBHOCTI,
MOBTOPHOMY  BHKOPHCTAaHHIO KOAY, a TaKOX TIOJICTIIEHHIO TEpeBIPKU
¢dyukmionansHocTi Web-nonatky. Takox, 3a0e3nedeHHs MPUHIMITB OE3MEUHOTO
¢yukmionyBanus Web-onaTky € HeBiJl’€MHOIO BUMOTOIO TIiJl Yac MPOEKTYBAHHS
apXITEKTYypH.

Bu0ip TtexHoJiOrii 1yl NPOEKTYBAaHHSA CepPBEepPHOI CKJagoBoi. Jlis
NPOEKTYBaHHS CepBEpHOI ckiIanoBoi Web-1onaTky HaMu 3amporoHOBAaHO oOpaTH
cepenosuiie «Node.js» i3 ¢hpeiiMBopkoM «EXPress.js», 1o 3abe3neuye HaildHICTD
npoektyBanHs APl. O6pane cepenoBuiile BOJOAIE 3pYUYHUM 1IHCTPYMEHTAPIEM IS
OTpAIlIOBAaHHS MapuipyTusailii, 3amuTiB 1 mnpombkHoro I[I3, mo cmopuse
CTaOUIBHOCTI ¥ THYYKOCTI TiJ 4Yac po3poOjieHHs Ta BunpoOoByBauHs Web-
nonatky. Ilix’eqHaHHs 3MIHHUX y CEPEJOBHUIIl 3AIHCHIOETHCA 32 JOMOMOTOIO
0i0moTexu «dotenv». Takuil miaxia A03BOJsIE 3a0€3MEUUTH OKpEMe 30epeKEeHHS

KOH(IEHIIIMHUX TaHUX BiJ OCHOBHOTO KOJY.
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30epekeHHs1 1HQOPMAILIMHUX PECYpCiB BUKOHYETHCS 3 BHUKOPUCTAHHSIM
010J1I0TeKH «MONQO0Se», sika BOJIOAIE 3py4HUM 1HTepdercoM g po3poOIeHHS
JOKYMEHTaJIbHOI ~ CTPYKTYpH, BajJigyBaHHA BigoMmocTe Tomo. Ilpormecu
aBTOpPU3YBaHHS, aBTCHTHGIKaIl ©W XEIIyBaHHA IapoJiB  MPOBOJATHCA 3
BUKOPUCTaHHAM  «COOKie-parser» 1 «bcrypt», sKi  ONpalbOBYIOTh KYKH
KOpHCTYyBaya. 3 METOIO 3aXHUIICHHS B3a€MOJIi MK IOMEHAMH BHUKOPHUCTOBYETHCS
«Cors». lle m03BOJsiE NPOBOAWUTH ONpALIOBAHHS 3alUTIB, HAAICIAHUX 13
KJIIEHTCHKOI CKJIaJIOBOT CUCTEMH, SIKA PO3MILIYETHCS B IHIIOMY JOMEHI.

3 MeToK BaliAyBaHHS BXIJHOI 1H(QOpMALIl Yy 3amuTax 3acTOCOBAHO
010mioTeKy «JOI», sKa HaJgae MOMKJIMBICTH IPOEKTYBATH HAIIAHI CXEMH IJIs
NEepEeBIPKUA JaHUX. 3O0BHIIHI 1HTepdENCH MPUKIATHOTO MPOrPaMyBaHHS, Y TOMY
yucii OaHKIBCHKI TMOCITYTH, MOXKHA IHTETpyBaTH 3 BUKOPUCTAaHHSAM O10J10TEKU
«AXI0S», 1m0 crpusie MBUAKOMY i 3po3yMioMy crioco0y Haacuimanas HTTP-
3anuTiB. Y BWIIQJKy 3aCTOCYBaHHs aBTropm3alii yepe3 Google BUkoprcTOBYEThCS
oi6moTteka «Google-auth-library», sika peanizosye OAuth 2.0.

JIJis JTOTyBaHHS BHKOPHUCTOBYETHCS KOMOIHAIlST «PIn0» 1 «pino-pretty». Ile
n03BOJIsIE 3a(iKCyBaTH ICTOPIIO (piHAHCOBUX MO Ta MPOBOAWTH BIAMOBIAHE iX
dbopmaryBaHHs IS TpOIECy aHami3yBaHHA. [[is ompaifoBaHHS Jar Ta dacy
3acTOCOBaHO 010ioTeKy «date-fns». OnparfoBaHHS MOMIJIOK CTaHIapTH30BaHO 3a
noromororo «http-errors», mo mo3Bossie HagaBatd HT TP-momuikaM BiamoBigHMMA
CTaTyC-KO/I.

Oco0MBICTIO cepBepHOI CKIIamoBOi po3podioBamsHoro Web-nomatky €
peamizyBanHs (GyHKIII TporHo3y (iHAHCOBOI MISUTBHOCTI KOPUCTyBada 3
BUKOpHCTaHHAM OiOmiorekn  «tensorflow  /tfjs». 3aBmsgkm  3acTocyBaHHIO
MalTMHHOTO HAaBYAaHHS BUSBWIOCH 32 MOJJIMBE MPOBOJUTH I1HTEICKTYaTbHUN
nporHo3 (iHancoBoro OanaHcy, npuOyTkiB 1 Burpar. CTBOpeHi Mozenl
3MIIACHIOIOTH aHAJII3 ICTOPUYHUX BioMocTel ((hiHAHCOBHUX omeparliil) KopucTyBaua
1 OyIoyloTb TPOTHO3, SIKUW CHOpHsE NPUHHATTIO OOIPYHTOBAHHMX (HIHAHCOBHUX

pIIICHb.
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Onnc xommnoHeHTiB cepBepHoi uyactunu. CepsepHa ckimagoBa Web-
JOJIATKy € SiApoM yciel iHdopMaIiiiHOT cucTeMu. 3 ii JOMOMOT00 ONPaIbOBYIOTHCS
3aIllUTH, 110 HAAXOIATh 13 KIIEHTCHKOI CKJIaJ0BOI, 3MIHMCHIOETHCS O13HEC-JIOTIKa,
3abe3rneuyeThes B3aemois 3 B/l 1 30BHIIHIMU TiaIIporpaMaMu, KOHTPOITIOKOTHCS
mporiecl  aBTopu3allii ¥  aBTeHTU(IKaIii  KOpUCTyBaua, IEpPEBIPSIETHCA
JIOCTOBIPHICTh BBeJEHOI 1H(OpMalLlli Ta CTBOPIOIOTHCS 3BITH y BHU3HAUYCHOMY
dopmari. Kon cepBepa CTpYKTypyeThCS 3TITHO 3 TMPUHIUIAMU BIJIKPUTOT
apXITEeKTYpd 3  PO3MEXKYBAaHHAM  BIANOBIJAJBHOCTI MIDK  CTPYKTYPHUMH
ckinanoBumu: MK, mapmipytuzatopamu, ciy:k0aMu, YTHITITAMHA, MOJAETSIMHU TOIIO.
Ile 3abe3nedye MpocTOTy Yy Mpolecax MacHITa0yBaHHsS IPOEKTY, MOXIIMBICTb
BIIPOBA/DKEHHSI HOBOTO (YHKLIOHATY 1 MIATPUMYBaHHA Aitounx (QyHKIII 0e3
YCKJIaHEHb.

VY Tabn. 2.1 onucaHo roj0BHI NPOrpaMHi CKJIa 0Bl (KOMIIOHEHTH) CEPBEPHOI
YaCTHHHU.

3ale3neyeHHs (pyHKIIOHATBHOCTI iHTepdeiicy NPUKJIATHOTO
nporpaMmyBaHHs cepBepHOI ckJiafoBoi. CepBepHa ckianoBa nmporpamuoro \Web-
JIoaaTKy peam3yeTbcss Ha ocHoBi apxitektypu REST API. Ile mo3Boise
3a0e3MeUnTH THYYKICTh 1HTepdency B3aeMOali MK KIIEHTCHKUM MPOTrpaMHUM
3a0€3MEeUYECHHSIM Ta CEPBEPOM.

Take mnpoekTyBaHHS JO3BOJISIE peai3yBaTH EHIIMOIHTH (KIHIIEBI TOYKH
JIOCTYMY J0 MEPEKEBUX PECYpPCIB, SIKI BUKOPUCTOBYIOTHCS JJIsi OOMIHY JaHUMU
MDK pI3HUMHU Tporpamamu abo cucrtemamu). Y [logaTky 7 HaBejeH1 €HIIOIHTH,

K1 3TPYIIOBAHO 3T1AHO 0 (PYHKI[IOHATHHOTO MPU3HAYCHHS.



Tabauya 2.1, I'oa06HI npo2paMHi CRIAG06] (KOMNOHEHMIL) CepaepHOT HACTUHI

KoMnoHeHT

Onuc KOMIOOHEHTY

1

q

i

MapmpyTHsanig (routers)

dafiny y manmi routers BiANOEIIAM0TE 3a
onpamoesarag HTTP-3anHTiE 10 BiANOBITHAX
9acTHH cHcTeMH. KoskeH MOIVIb (HAllpHEIAT,
balance js, goal. js. bank js) MicTHTE MapmpyTH
19 BIANOBIAHEX DyHEIH TaKHX 9K,
OTIpaIOBAaHHEA JaHHX Npo DamaHc, Wi,
TpaH3aKuii, Tomo. BoHH Nepe1atoTh 3aIIHTH 10
BIANIOBIIHAX KOHIPOIepiB

Kontponepn (controllers)

JaHi KOMIIOHeHTH Peali3yioTh I0TIKY
OIIpalOBAHHA 3aNHTIE. BOHH BHCTYNAOTh
nocepeIHHKAMH M1 MapIpyTH3aTOpaMH Ta
cepsicami. Hanpurian, koHTpoaep forecast js
ONpanbOBYe 3AIIHTH, 0B’ 43aHi 13
NPOTHO3YBAHHAM BHIPAT 1 OaTaHCY, BHKIHKAKOTH
BiAnoBigHAN cepric 3 TensorFlow

CepsicH (services)

CepBicH MICTSTE Di3HeC-I0TIKY, IO Pealisye
OCHOBHY ()YHKIIIOHAIBHICTE BE0-3aCTOCYHKY.
Hanpnkaan, AI ForecastService .js BiANIOBidae
33 IPOTHO3YBaHHY MaH0yTHEOTO iHAHCOBOrO
cTaHy KOPHCTYEada Ha OCHOEL iCTOpHYHHX
JaHux. Iami cepeicH, 4K goal. s abo transactions
Js. peanizyrore CRUD-onepanii Ta 004HCcIeHHT

Mozemi (models)

OMHCYIOTE CTPYKTYPY JOKYMEeHTIB 1714 TAaKHX
cyTHOCTeH, gk User, Transaction, Goal, Session,
Forecast Tomo. Came Mozeni 3a0e3nedyoTs
Bzaemoairo 3 5] Ta 11 mimicHICTE

ITpomisHe mporpaMHe

INTanka middlewares MicTHTE QyHKIIT 118

3abesnedeHHs OIIpalOBaHHA 3alIHTiE Iepe ] THM, 9K BOHH

(middleware) TIAIYTE 0 MapmpyTH3aTopiE. Hanpukian,
authenticate js mepesipge, 98 Mae KOPHCTYBaY
AificHHH TOKeH JOCTYIY, NepIl Hi*K J03BOIHTH
JOCTYN IO 3aXHINeHHX MapIIpyTiB

Banizamig (validation) dafiny y nanui validation BianosizaroTs 3a

NepeBipKy BX1IHHX JaHHX BiJ KOPHCTYEada.
BoHH BHKOpPHCTOBYIOTE D10110TeKy Jo1 119
nepeBIPKH, IH B1AN0EI1a10Th HATaHI JaHI
odiKyBaHHM cxemanm Ile BasKIHEO 1714 Desnexn
Ta HAZ1HHOCTI Be0-3aCTOCYHKY
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Tabauya 2.1. (npodoexcenni)

1

2

VTt (utils)

HomomizxHl QyHKIT, Taki 9K googleQAuth? js
an4 asTeHTH(QIKanii 9epes Google,
categoryMapper. |s 1719 poOOTH 3 KaTeropiIMH
TpaH3akKWif, ado ctrlWrapper js 114 obropraHag
aCHHXPOHHHX KOHTPOJEpPIE 13 ONpaloBaHaIM
NOMHIOK, pO3MimeHi v nanmi utils. Born
BHKOPHCTOBYIOTECE IOBTOPHO B Pi3HHX YacTHHAX
CHCTEMH

InTerpanig MTy9HOTO
1HTeIeKTy

Moxayae Al ForecastService js peamizve
NporHo3yBaHHE MaHOyTHBOrO DaIaHCY
KOpHCTyBada. BiH BHKOpHcTOBYe TensorFlow s
1714 CTBOPeHHT MoJele i MalTHHHOTO HAaBYaHH4,
IO aHATI3YIOTh IoNepelHi J0X0IH, BHTPaTH Ta
thirancoBi mini. Ha 0CHOBI IHX JaHUX CHCTeMa
Moze (opMYyBaTH NPOrHO30BaHI 3HAUeHHT
MaHOYTHBOTO CTaHy DIOKETY. HaJalouH
KOPHCTYBady KOPHCHI (hiHaHCOB] IKa3KH

InTerpanis i3 30BHIMHAIMHA
cepBicaMH

PeanizoBaHa MOEIHEICTE MK THYe HHA
KOpPHCTYBadiE 10 OCODHCTOr0 KaD1HeTY DAaHKY
NIISXOM Nepedadl TokeHa. [Tic1g apTopHsanii
cepBep OTPHMYE JOCTYI J0 icTOpii TpaH3aKmii
KOPHCTYBada Ta MOXKe CHHXPOHI3YEATH IIi JaHi 3
EJIaCHOIO Dasoro. JI1g b0ro NPH3HAYEHO OKpeMi
CepBiCcH, KOHTpolepH 1 MoJenil Takox Bed-
3aCTOCYHOK MIITPHMYE aBTOPH3ALII0 depes
obnikoBHi 3amc Google IHTerpamia
peanizoBaHa depes 010mioTeky google-auth-
library i zonmomixxnui dain googleOAuth? js

Kondirypamii Ta iHmi
KOMITOHEeHTH

Dotenv BHKOPHCTOBYETBCA 114 30epeskeHHT
YYTIHEHX JaHHX ¥ env dafimi (xirogi, URT),
pino 1a pino-pretty 3adesnegyioTh eeKTHEHE
JIoryBaHHA, cookie-parser onpanposye cookies y
sanaTax, hitp-errors rerepye HT TP-oMHIKH
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2.5. Po3po0ieHHs KJIi€EHTCHKOI ckianoBoi Web-nonarky

Knienrceka ckimagoBa Web-momaTky —BiAmoBigae 3a  B3aeMOMi0 i3
KOpPHUCTyBadeM, Bizyamizallito iHdopmarii, oJepkaHoi i3 CEpBEpHOI CKIAIOBOI, U
1HIIIaTI3yBaHHS 3alUTIB JI0 MEBHUX 1HTEP(EICIB MPUKIATHOTO MPOTpaMyBaHHS.
[ls yactuna Web-nonatky mependadae CTBOpEHHs iHTepdelicy, 3a JOMOMOIO0
SIKOTO KOPHUCTYBadi «CHUIKYIOThC» 13 (hyHKIioHanoM Web-m1onatky, 3MiHCHIOIOTS
yIOpaBIiHHSA BJacHOWO 1HGOpPMAIli€l0, aHAMI3YIOTh ii W OTPUMYIOTh 3BOPOTHHUMN
BIArYK. ['OJOBHOIO IMUUIIO MiJ Yac MPOEKTYBaHHS KIIEHTCHKOI CKJIAJ0BOI €
po3po0JiIeHHsT  TpPOCTOro, (YHKIIOHAIBHOTO W  €CTETHYHOro iHTepdeiicy
KopuctyBaya [14].

[MpoexTyroun KiieHTCHKY ckianoBy Web-momatky ciijg BpaxyBatu psif
IPUHLMIIB: aJalTUBHICTh, MOAYJIbHICTh, MOKJIMBICTh MOBTOPHOTO 3aCTOCYBaHHS
nporpamaoro koxy. Web-inTepdeiic po3po0isieTbest 13 ypaxyBaHHSIM CTPYKTYpH
BIJIOMOCTEH, SIKI TEPECHIAIOTHCS CEPBEPHOIO CKJIAJ0BOI0, YUM JOCSTAEThCSA
HEOOXimHMI 3B’S130K MDK BciMa kommoneHtamu Web-momatky. Ilpu 1pomy
HEOOX1JTHO 3aCTOCYBAaTH ICHYIOUl METOJM YIPABIIHHSA CTAHOM, MapUIPYyTU3ALIEI0 U
BaJTiamiero Gopm.

OxkpiM Bizyaumizaiiii, KIIEHTChbKa CKJIaJOBa YIPABIIS€ JIOTIKOK B3a€EMOJIIT 13
KOPUCTYBa4€eM, OIpPAIIOBAaHHAM TpaHCaKLii, 3aIOBHEHHSAM (POPM 1 3MIHOKO CTaHY
iHTepdeiicy, Bizyamizaiiero iHpopMallii CTOCOBHO MOMUJIOK y POOOTI, BHECEHHS
BIJIOMOCTEH y (POHOBOMY peXMMI M I1HTErpali€ro i3 30BHIIIHIMUA CIyx)0amu 3a
normomororo APl [15-18]. 3axucT mnepcOHANbHUX BIJOMOCTEH JOCATAETHCS
3aBJISIKM O€3MeYHOMY TepeaBaHHI0 TOKCHIB aBTEHTH(DIKaITIi.

OOpaHHsl TeXHOJIOTi JIsi PO3pPO0JIEHHSI KJIEHTCHKOI CKJAJA0BOI. 3a
ocHOBY po3pobku Web-noxatky B3sTto Oibmioreky «React», sika 3abesmedye
JUHAMIYHE WOro TMPOEKTYBaHHS, MOXIUBICTh CTBOPEHHS KOMIIOHEHTHHUX
iHTEeppeiciB 13 IIBUAKAM OHOBIEHHsM iHpopmaiii. 3aBasku  «React»
CHPOIIYEThCSI CTBOPEHHS KOy Ta YIpPaBIiHHS 1HTep(hEHCOM 3alle’KHO BiJ CTaHy

Web-nonatky.
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JInst To0aIbHOTO  YIPaBIiHHS 3aCTOCYHKOM BHUKOPHUCTOBYEThCS «Redux
Toolkit» — odimifinuii  iHCTpyMeHT mua  «Redux». 3 #oro a0moMoroo
3a0e3meuyeThCsl KepyBaHHS KOH(DITypaIiero Ta 3MEHITYEThCS PO3MIpP IIa0JI0HHOTO
koxay. Pa3zom i3 «React» «Redux» 3abe3mneuye e)eKTUBHHUI 3B I30K JIOTIKH CTaHYy i3
BI3yalbHUMH  CKJIamoBumu.  Jlmg  30epiraHHs ~ MDKCECIMHMX  CTaHIB
BUKOpUCTOBYeThCsl «Redux-Persist», mo 3abe3neuye aBTOMAaTUYHHN 3alluC Ta
BIJTHOBJICHHS 13 Opay3epa. [lonepeanpo 3ragyBaHa 0i0mioTeka «AXi0S», 103BOJISE
3a0e3MeYUTH 3PYUYHICTH ITiJT Yac BUKOHAHHS http-3amuTiB 10 cepBepHOI CKIIaI0BOI.
[um nocsiraeThCs KOpPEKTHa poOOTa TiJ Yac BIAMNPABICHHS Ta OJep KaHHS
dinancoBoi iH(popmarlii kopuctyBada. «React Router DOM» Hagae MOXJIHBICTH
3a0e3MeynTH MapupyTusamiro y cepeauni Web-gonaTky Ha piBHI KiTi€HTa, IO
JIO3BOJISIE JTOCSITTU MIBUAKOT HaBIralii MK BKJIaJIKaMu Oe3 Nepe3aBaHTaKEHHS. 3
METOI0 MPOEKTYBAaHHS I1HTEPAKTUBHOCTI (opM 1 BajigyBaHHS BHUKOPHCTAHO
0i10mioreky «Formik» y komOiHamii 3 «Yupy. lle 3a0e3medmyio MOKIUBICTH
CTBOPEHHsI CKJIaAHUX (OPM 13 BCTAHOBJICHHUMH TPAaBWIAMH KOHTPOJIIO 3a
BBEJICHHIM naHmx. Lle, 30kpema, 3pydHO 11 OpM BXOJKEHHS O 3aCTOCYHKY,
HaJaTyBaHHs MpodiIto, BBEICHHS 1H(POpMAIIii PO TPaH3aKIIIIo.

JIsist cTBOpeHHs niarpam, Bi3yajizailii NMEeBHOI aHaJITUYHOI 1H(popMalii y
Web-nogatky 3actocoBano  «Recharts», mo 3a0e3meuye iHTerpyBaHHS
IHTEpaKTUBHUX jdiarpam 1 rpadikiB i3 JUHAMIYHUMU OHOBJICHHSIMH (DIHAHCOBHX
BioMocTtel. [Hm 6i0mioTexu, Hanpukiaa, Taki sk «React-Hot-Toast», namaroTs
MOXJIMBICTh JIOCATTH 3pYyYHOI Bi3yasizallli TMOBIJIOMJI€Hb, III0 BHUAAETHCS
3aCTOCYHKOM T 4Yac poOoTH, OibmioTeka «SWIpPEr» 3acTOCOBYEThCS Il Yac
MPOEKTYBAHHS, HAMPUKIAM, ClaiaepiB, a UIsl CTBOPEHHS aJalNTUBHUX I1KOHOK
3aCTOCOBYEThCs Oi0mioTeka «Lucide-React».

JIJis 3amycKy MPOEKTY BHKOPUCTOBYEThCS «Vite€», 3a J0MOMOror0 SKOTrO
JOCSITAETHCS MIBUAKE pO3pOOJIEHHS Ta ONTUMI3allisd IPOEKTYBAaHHS. 3a JOMOMOT OO
iariny «vitejs/plugin-react-swc» mocsiraeTbess OibIlIa MPOIYKTHBHICTH dYepes

IIBUJIKY TpaHchsiio JSX.
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JInst TOCSITHEHHSI SIKOCTI KOXy 3acTOCOBYeThcsl «ESLint» y komOiHamii 3
rarinamMu st «React». um gocsraeTbcsi MOKIUBICTh BUSBICHHS TTOMHJIOK Ha
MOYATKOBUX €Tanax MpOeKTY.

Crpykrypa Web-cTtopinok Ta ejgemeHTiB iHTepdeiicy. ba3zoro
apXITEKTYpPH KJIIEHTCHKOI CKJIAJ0BOI € MOXKJIMBICTh PO3MOJAUTY KOAY Ha OKpemi
€JIEMEHTH, SKI JO03BOJSIOTH copMmyBaTh HEOOXiqHI (yHKIIOHAIBHI OJOKH
iHTepdeiicy. Yci 1l CKIAaIoBI TPYyNyHOThCA B CIEHiaibHY Tamky COMponents.
Oxpemuii MoayJb 3a0e3Meuye BUKOHAHHSI BU3HAYEHOTO 3aBJaHHs, MPU I[bOMY BiH
He3aexHui Bif BMicty Web-cTopiHKH.

B okpemi manku BHOCSTBCS HACTYIHI elleMEHTH: (DIHAHCOBMM OanaHc,
BUTPATH, IPOTHO3, Ipadik TpaH3aKIii. [[7s onpaitoBaHHs CKJIQIHIMIUX OMEparlin,
HANpUKIIAJ, Bi3yali3alis TMPOTHO3y, BUKOPHUCTOBYEMO OKpEMI KOMIIOHEHTH,
nanpukian «BankConnect». Kommonent «ErrorBoundary» Biamosimae 3a
onpauoBaHHsl NMOMWIOK. Lle 3a0e3neuye craliabHy 1 3py4Hy poOOTYy [I0AaTKa.
3aBaA4y0YM MOXJIMBOCTSAM Oi0mioTekn «Formik», Bci crmpoekroBani Gopmu y
Web-nonaTky 31aTHI iHTErpyBaTUCS 13 KOMIIOHEHTOM BaJlilyBaHHS Ta YIPaBIiHHS
BBEJICHHSIM 1HhOpMAITii.

I'noGamizamis  Web-monatky peanisyerbes i3 3actocyBaHHsAM  «Redux
Toolkit». Moro cran mominsieTsCs Ha JOTiUHI JOMEHH, SKi BHECEHi /0 OKpEeMUX
kareropini (goals, bank, transactions...). Y koxHOMYy IOMEHiI € ciaicu, 3a
JIOTIOMOTOI0 ~ IKUX CTPYKTYPYIOTbCS J1aHl, PEAYyKTOpPH, fKI 3a0e3MeuyroTh
OHOBJICHHSI CTaTyCy CTOPIHKHM, Ta ACHMHXPOHHI (YHKIIi OIpAaIfOBaHHS 3alMTiB.
«Redux» 3HaxomuThcs y OiOmioreri «Store.js», y skid 00 €aHYIOThCS yci
PEIYyKTOpPH, Ta peani3oBaHO iHTerpyBaHHs 13 «Redux-persist», mo mo3Boiisie
3a0e3neynTH 30epiraHHs MDKCECIHHOro craHy. TakuM crnocoOOM JOCATaeTbes
LHEHTpali3alis ynpaBiIsHHS JaHUMH, 10 3a0e3neuye e(EeKTUBHY B3a€EMOJIIO 13
OekeHIoM Ta crpolye TectyBanus (yHkiioHany Web-nogatky.

['moGamizamiss CTaHy AaKTHUBHO 3aCTOCOBYETbCS JUIS  CHHXPOHI3aIll

iHQopMalii MDK pI3HUMH CKJIaJ0oBUMHU 1HTepdeiicy. Hampukman, mijg yac
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aBTOpHU3yBaHHS JaHI NPO KOpPUCTyBada 30epiraioThcs B auth-cmabicepi 1 Takum
YHMHOM € JOCTYNMHUMH iHIMM Moayisim Web-monatky 0e3 morpeOu HajcHIaHHS
MOBTOPHOTO 3amUTy. TakuM YWHOM TMIABUIIYETHCS €(EKTUBHICTH POOOTH
3aCTOCYHKY, 3MEHIIYEThCS CEPBEPHE HaBaHTAKEHHS U  3a0e3medyeThes
y3ropkeH1cTh Bizyanizali nanux B Ul.

Ha BiTanbHiil CTOpIHIII PO3MIIIYIOTHCS Ha3BU 3arojIOBKIB, PHCYHKH,
1H(}OopMaIlis Tpo 3aCTOCYHOK 1 KHOIKHU MEPEeX0]ly O BIKOH PEECTpallii Ta BXOY.
BitanpHa cTOpiHKa HEe Ma€ MEepPeHABAaHTAKEHHS KOHTEHTOM, OCKIIBKH 3a0e3reuye
¢ynkmiro npesentamii Web-gogarky i mae 3amaHMTH KOpHCTyBada JI0 HOTO

BcTaHoBJNeHHs. [louaTkoBa ctopinka Web-nonarky (MakeT) npejacTaBiieHa Ha PUC.

2.2.

PiHaHcoBuin Web-3acTocyHOK Bxin PeecTpauin
BiTaHHA (TeKcT) BiTaHHA (300paKeHHA)
Poanovaru DEMO
[Ipo nporpamy JoBigka
L]

Puc. 2.2. [TouatkoBa cropinka Web-gonatky (Maker)
Bxin y Web-nonarok nependayae BUKOPUCTaHHS CTOPIHOK aBTOpHU3allii abo
peectpaiii. J[aHl CTOpPIHKM CIPOEKTOBaHI AK 3BUYaiiHI (Gopmu (BUKOPUCTAHO
«Formik»), mo peanizye ¢GyHKIii 3py4HOi Bamigamii Ta 0OpoOKH yBeIeHOi

iHopMarii. Y BUMaAKY yCHINTHOCTI BaJliallii CTaTyC KOPHUCTyBauya OHOBIIIOEThCS
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y «Redux», mpu 11poMy 3TIHCHIOETHCS TIEPEHANIPABIICHHS KOPUCTYBa4a Ha TOJIOBHY
cropinky Web-momarky. SIKIIO BiZIOMOCTI MPO KOPHUCTyBada YBEACHO HEBIPHO
(HampuKJiaa, HEBIPHUM JIOTIH ab0 Maposib), BIH OJEPXKY€E BIAMOBIIHY 1HPOpPMAIIiO
PO TOMHJIKY BXOJZy JIO 3aCTOCYHKY. Takok mepemnOadeHo OMpallfoBaHHS MEBHHUX
CEpBEPHUX IMMOMWIOK, HAIMPHUKIAJ, BIICYTHICTh MEPEXKi YU 3B’S3KYy 13 CEPBEPOM.

Maker ctopinku Bxoay A0 Web-m1oaaTky mokasano Ha puc. 2.3.

BXxia A0 akKayHTy

[IpoaoB:KUTH 3 Google

E-mail

Password

Enter baton

Puc. 2.3. Maxker ctopiaku Bxoay 10 Web-gogatky

HaiinacuyueHimioro CTOPIHKOIO Web-nonarky 3a KUIBKICTIO
(YHKI[IOHATbHUX €JIEMEHTIB € ToJIOBHA CTOpiHKA. TyT 30CepeKy€eThCsl OCHOBHI
(1HaHCOBI BIIOMOCTI — OajlaHC, BUTPATH, KYpPC BAJIIOT TOIIO. BaXKIMBUM acniekTom
€ IHTEerpyBaHHS y JOJAaTOK MOJAJIBHOTO BIiKHA TIPOTHO3YBAaHHS, Yy SKOMY
BI3yalli3y€ThCA MPOTHO3 Mpo (iHAHCOBI TeHAEHIi. BUrisg roiaoBHOI cTOpiHKA
CTBOpPEHHU 3a MpPUHIMIIAMHU TOOYynoBU mambdopay. Ile 3a0e3neuye kopucTyBaua
MO>KJIMBICTIO OTPUMYBAaTH TMOBHY iH(OpMAIliI0 MPO CBii (iHAHCOBHI CTaH. YcCi
€JIEMEHTHU TOJIOBHOI CTOPIHKUA MalOTh KOPEKTHO BIIOOpaKaTUCS HA PI3HUX THUMAX 1

po3mipax MOHITOPiB (€KpaHiB). Y MOOLIBHOMY JIMBAWCl CTPYKTYpPHI €JIEMEHTH
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CTOPIHKM aBTOMATHYHO TPYIYIOTHCS y BEPTUKAIBHIN IJIOUIMHI 13 ONTUMATIbHUMU

po3mipamu. MakeT ToJI0BHOI CTOPIHKH MOKa3aHo Ha puc. 2.4,

IMfA KopucTyBaya [Iporuos

bananc Burparu Kypc Basor

e Po3ain nporHosis
HasirawinHa

naHenb Bromxer [Iporuo3

Po3ain piarpam

Puc. 2.4. MaxkeT rojloBHOT CTOPIHKH

Jlist aHamizyBaHHs (JIHAHCOBUX JOXOJIB 1 BUTPAT CHPOEKTOBAHO CTOPIHKY
aHANTHKYN, y SKid 3 BHUKOpUCTaHHsAM Oi0OmioTekn «Recharts» peanizoBaHo
Bi3yaJIi3allito Jiarpam 3a BIJIMOBITHUMU KaTteropisiMu. Take mpeicT