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AHOTAIIA

Bonomma B.M. BrnpoBajkeHHS IITYy9HOrO IHTEJEKTY B aJFOPUTMH BeO-
maTGopMu Ha NMpuUKIiIaal 300py KoiTiB Ha 30poiiHi Cunu Ykpainu.

KBamidikamiitna pobora 3a crnemianpHIicTIO 122 — «Komm’toTepHI HayKW» —
KuiBchkuil HallloHabHUN YHIBEPCUTET TEXHONOT1H Ta nu3aitny, Kuis, 2024 pik.

Kpamidikamiitna pobOoTa mnpucBsueHa po3podii BedO-maTthopmMu s 300py
komriB Ha 3CY 13 BUKOPUCTaHHSIM INTYYHOTO IHTEIEKTY JUIsl  HaJaHHS
MIePCOHAII30BAHNX PEKOMEHMAIIA. Y po0OTI MPOBEAEHO aHalli3 ICHYIOUYUX IIaTGopm
Uit 300py KOIUTIB, BU3HAYEHO iXHI HENONIKA Ta C()OpPMYJIbOBAHO BUMOTH JI0 HOBOI
wiatgopmMu. Po3risiHyTO Ccy4yacHl TEXHOJOTIi INTYYHOTO 1HTENEKTY, 30Kpema
BIIPOBA/PKEHHS 4aT-O0TIB, IHTErPOBAaHUX Yy BeO-nopaTok. [IpeacTaBieHO apXITEKTYpHI
pIIIIEHHS] CHUCTEMH, BKIJIFOYaround BUOIp TexHojorik mnsa ¢pontenay (React) 1 6ekenay
(Nest.js), a Takox inTerparmito 3 OpenAl mis peamizamii peKOMEHIAMIMHUX (HYHKITIH.
JleTanbHO ONHUCAHO peai3alil0 CUCTEMH, a TaKOoXK pe3yJIbTaTh TECTyBaHHS, IO
MIATBEPKYIOTH 11 IIpaIre3/1aTHICTh, IPOIYKTHBHICTD 1 BIIIOBIIHICTH BUMOTaM.

KirogoBi cnoBa: mTy4HUH 1HTENEKT, BeO-ruiardopma, 30ip komTiB, React,
Nest.js, OpenAl, pekoMeHaailiiina cucrema.



ANNOTATION

Voloshyn V.M. Implementation of artificial intelligence in the algorithms of a
web platform to raise funds for the Armed Forces of Ukraine.

Quialification work in specialty 122 - "Computer Science" - Kyiv National
University of Technology and Design, Kyiv, 2024.

The qualification work is dedicated to the development of a web platform for
fundraising for the Armed Forces of Ukraine, utilizing artificial intelligence to provide
personalized recommendations. The study includes an analysis of existing fundraising
platforms, identification of their limitations, and formulation of requirements for a new
platform. Modern artificial intelligence technologies, including chatbot integration into
the web application, are examined. Architectural solutions for the system are presented,
including the choice of technologies for the frontend (React) and backend (Nest.js), as
well as integration with OpenAl for implementing recommendation functions. The
implementation of the system is detailed, along with testing results that confirm its
functionality, performance, and compliance with the requirements.

Keywords: artificial intelligence, web platform, fundraising, React, Nest.js,
OpenAl, recommendation system.
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BCTYII

AKTyaJbHICTb TEMH. Y Cy4acHOMY CBITi, Je iH(pOpMaIliiiHi TeXHOIOTIi
IIBUIKO PO3BUBAIOTHCS, HU(DPOBI MIAaTHOPMH CTAlOTh HE3aMIHHUMHU IHCTPYMEHTAMU Y
Oaratbox cdepax xkutTsa. BebO-mmargopmu 11 300py KOIITIB € OJHUMH 3 KIOUOBUX
pillieHb, SKI JO3BOJSIOTH €()EKTUBHO MOOUTI3yBaTH peCcypcH IS PI3HUX TOTPeo.
Oco0nuMBO BaXJIMBUM € CTBOPEHHS TakuX IIaTGOPM Il MIATPUMKHA KPUTUYHO
BOKJIMBUX IHIMIATHUB, SK-0T goromora 30povinuM CuiaM Ykpainu. IcHyrodl pireHHs,
Xoua ¥ TPOIMOHYIOTH 0a30BUM (DYHKI[IOHAT, MAlOTh OOMEXKEHHS, TakKi SK BIJCYTHICTh
NEPCOHATI30BAHUX PEKOMEHJAIlid, HHU3bKAa I1HTEPAKTHBHICTH 1 HE3PYYHICTH Y
BUKOPHCTAHHI.

BnpoBamkenns: mryunoro iHtenekty (III) y BeG-3acTocyHKH 103BOJIsI€E 3HAYHO
po3mpuT  MOXIuUBOCTI 1mmx 1wiatrgopm. LI 3a0esmeuye mepcoHanizailiio,
aBTOMAaTH3allll0 PYTUHHUX TMPOIECIB 1 TMOKpAIlye€ KOMYHIKAIII0 3 KOPHCTyBauyaMH.
Oco0nuBO aKkTyaJbHUM € BHUKOPHCTaHHS 4YaT-OOTiB, SIKI MOXYTh HaJaBaTH
pEeKOMEeHIallli Ha OCHOBI 3aIllUTIB KOPUCTYBauiB. Takuil MiX1J TO3BOJISAE MiABUIIATH
e(eKTUBHICTb 300piB 1 3aJIOBOJIBLHUTH IMOTPEOM JTOHOPIB y 3PYYHOMY Ta IMIBHAKOMY
JOCTYII 10 aKTyalibHO1 1HpopMallii mpo 300pu.

TakuM 4MHOM, CTBOpPEHHS IMIAT(OPMH, SIKa BUKOPHCTOBYE CYYacHI TEXHOJIOTI]
T st aBTOMaTH3a11ii B3a€EMO/IiT 3 KOPUCTYBauaMy Ta TIEPCOHATI3aIi peKOMEHIAIH, €
aKTyalpHOIO 3amadcto. lle mo3Bosisie 3poOUTH BHECOK y PO3BUTOK TEXHOJIOTIH 300py
KOIIITIB, & TAKOXK 3a0€3MEUYUTH MATPUMKY BIMCHKOBUX, SIKI 3aXUIAIOTHh Y KpaiHy.

Mera pociigxenns.  MeToro JochiKEHHST € po3poOka BeO-TuiaTrGopmMu 1uis
300py KomTiB Ha MATPUMKY 30porHux Cui YKpaiHu 13 BOPOBAKEHHSM IMITYYHOTO
iHTenekTy. OCHOBHA yBara MPUAUISETHCS CTBOPEHHIO aJITOPUTMIB, SIKI 3a0€3ME€YyIOTh
NepCOHAII30BaHl PEKOMEH Il JIJI1 KOPUCTYBAaviB, aBTOMATHU3AIll0 KOMYHIKaIlli 4epe3
gaT-00Ta, a TaKoX IHTerpamiro 3 ©0a3aMu JaHUX 1 3O0BHINIHIMH CepBicaMHU IS
NOKpaIlleHHs €eKTUBHOCTI 300piB.

3aBnaHHsa poOOTH. OcHOBHUM 3aBIaHHSIM poboTH € po3poOka BeO-
miatpopMu g 300py KOWITIB Ha MATpUMKY 30poitHux Cun VYkpaiHu, ska
BUKOPUCTOBY€E IITYYHHM 1HTENEKT [JIi T[EPCOHANI30BAHMX PpEKOMEHJIallil Ta
aBTOMaTu3amii B3a€EMOMII 3 KOpHCTyBadamH. J[[is HOCSTHEHHS WLHOro mnepeadayeHo
MPOBEACHHS aHami3y ICHYHYMX IutaTdhopMm s 300py KOIITIB Ta iX HEIOMIKIB,
BU3HAYCHHS BUMOT JI0 HOBOI CHUCTEMH, a TaKOX JOCIHIHDKEHHS Cy4aCHHX TEXHOJIOT1H
I, sxki MOXyTh OyTH IHTErpoBaHl y Be0-3aCTOCYHKH. 3aBJAHHSM TaKOX €
IIPOEKTYBAHHS apXITEKTypH IIaTGOPMU 13 BpaxXyBaHHSIM B3a€MOJIii MIXK KJIIEHTCHKOIO 1
CEpPBEPHOI0 YAaCTMHAMH, peajizallisi KIHYOBHUX KOMIIOHEHTIB, TaKUX SK 4ar-00T 3
€JIEeMEHTAaMH IITYYHOTO IHTENIEKTY Ta aJlrOpuTMHU Jisi (OPMYBaHHA PEKOMEHAAIIIH,



iHTerpanisa i3 3oBHiHIMU API Ta 3a0e3nedeHHs BiAMOBIMHOCTI mIaTGopMu BUMOTaM
MIOJ0 MPOJYKTUBHOCTI, TOYHOCTI 1 3pPYYHOCTI. 3aBepIIAIbHUM €TarnoM poOOTU €
TeCTyBaHHS IIaTGOPMH 3 METOIO OIlIHKKM 11 e(EKTHBHOCTI Ta BiJAIMOBIIHOCTI
MTOCTABJICHUM I[1JISIM.

006’exT i npeaMet aociimkeHHsi.  OO6’ekToM JOCHIIKEHHS € BeO-TaTGopmu
st 30opy komriB Ha 30poiHi Cmimm  Ykpainu. IlpemMerom mOCHIKEHHS €
BIIPOBQ/DKEHHSI  IITYYHOTO  IHTENEKTYy Uil  3a0e3ledeHHs  MepCOHANTI30BaHUX
pEKOMEH/ Al 1 aBTOMaTU3aIli1 B3a€EMO/I11 3 KOPUCTYyBa4aMH.

Metoam Ta 3aco0u gocaigxeHHsi. Y poOOTI BUKOPUCTOBYBAIMUCS TaKi METOIU

JOCHIJIKEHHS:

. Meton anani3y icHyrounXx miaThopm s 300py KOIITIB.

. Metonu TNpOEKTyBaHHA MPOTPAMHUX CHUCTEM, 30KpemMa KIIE€HT-CepBEpPHOL
apXITEKTypH.

. AJTOPUTMH  IITYYHOTO  IHTENEKTY s MOOYyAOBH  IEPCOHANI30BAHUX
pEeKOMEHTaIlii.

. [HcTpyMeHTH a1 po3poOku BeO-3aCTOCYHKIB, Takl sk React, Nest.js, Prisma, ta

iaTerparis 3 APL

HaykoBa HOBU3HA Ta MpPaKTHYHe 3HAaYeHHsA. HaykoBa HOBU3HA  poOOTH
MOJISITAa€ 'y BHUKOPHUCTAHHI IITYYHOT'O IHTENEKTY JUIs TEepCOoHali3allli peKoMeHaamin y
miatdopmi 300py KomTiB. Briepiie Ha BeO-miaTdopmi 3amponoHOBaHO 1HTErpalliro 4at-
6ota 3 anroputmamu I a5 nepconanizoBanux pekoMenaaiiit 30opiB Ha 3CV.

[IpakTuyHe 3HA4YE€HHS POOOTH TOJATAE Y CTBOPEHHI 1HCTPYMEHTY, SIKHA MOXKE
BUKOPUCTOBYBATUCS IJIs1 €PEKTUBHOrO 300py KOIITIB Ha MiATPUMKY 30poitHux Cui
Vkpainu. Ilnardpopma 3abe3meuye 3pyunuil iHTepdeic, BUCOKY NPOIYKTUBHICTH 1
MePCOHAI30BaHI PEKOMEH/IaIlii, IO CTIPHUSIE 3aTyICHHIO OUTBINOI KITbKOCTI JJOHOPIB.
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Po3nin 1 AHAJII3 BEB-3ACTOCYHKIB TA IITYYHOI'O IHTEJIEKTY

CydacHi Be0-3aCTOCYHKHM 3aliMalOTh KIIOUOBY pOJIb Yy 0Oaratbox cdepax
CYCHUIBHOTO HUTTA, 30KpeMa y OJaroliifHoOCTi, M0 € HAJA3BUYAHO BaXXJIUBOIO IS
3aiydeHHs (piHAaHCYBaHHS Ta MIATPUMKHU COLIAJIBHO 3HAYYIIMX 1HIIIATHB. Y KOHTEKCTI
miarpuMku  30poiiHux Cun Ykpainu (3CY) BeO-tuiatrdopmu ajisi 300py KOIITIB €
HEOOX1IHUM 1HCTPYMEHTOM, SIKWW JO3BOJISE€ IIBUIKO OpraHi3yBaTU KaMIlaHii, 3a1y4aTH
JIOHOPIB Ta 3abe3medyBaTd MPO30PICTh BUKOPHUCTAHHS 3i0paHuX pecypciB. OpHak,
ICHYIOY1 pIIIEHHS, SIKI BUKOPUCTOBYIOTHCS JIJIS 111€1 METH, MalOTh HU3KY OOMEXKEHb, 110
YCKJIQIHIOIOTh 1X €()eKTUBHE BUKOPUCTAHHSI.

BrpoBa/pkeHHsI IITY4YHOrO 1HTENEKTY Yy Be0-3aCTOCYHKM BIAKPUBAa€ HOBI
MO>KJIMBOCTI JIJIsS aBTOMATH3allli B3a€EMO/IIi 3 KOPUCTyBayaMu, MepcoHai3alli KOHTEHTY
Ta TOKpAIICHHS 3arajbHOr0 KOPUCTYBAIbKOTO JOCBiAYy. AHali3 MOTOYHUX IUIaT(opm
300py KOIITIB Ta Cy4aCHUX TEXHOJIOT1M IMITYYHOI'O 1HTEJIEKTY € OCHOBOIO ISl pO3pOOKHU
IHHOBAIIIMHOTO PIIICHHS, SKE 3MOXE TOJ0JIATU ICHYIOUl MpoOJeMHu Ta 3a0e3MeYuTH
BHUCOKUM PIBEHb MPOAYKTUBHOCTI i 3pYYHOCTI JIsl KOPUCTYBAYiB.

1.1 Anaji3 Bumor 10 Bed-miiargopmu 300py komriB Ha 3CY

1.1.1 Orasaa noroynux miargopm s 300py KOLITIB

Ha croroguimHiii AeHb ICHye HU3Ka IUIATGOPM, SKI BUKOPHUCTOBYIOTHCS IS
oprasizaiii 300piB KOImTIB Ha MATPUMKY 30poiianx Cun Ykpainu. Cepen HUX MOXKHA
BUIUIMTH Taki BigoMi pecypcu, ak KOJIO, Donatel024, Fund24 ta Peoples Project. Lli
wiatpopMu  BIIIrParOTh BAXKIUBY pOJb y 3a0e3nedeHH] (PIHAHCOBOI MiATPUMKH
BIMCHKOBUX MIAPO3JLIIB, 3aKyMiBIl HEOOXIAHOro O0OJIaJHAHHS, MEIUKAMEHTIB Ta
1HIIOrO OCHAIIeHHs Uil 1moTped ¢poHTy. BoHM cTanu HEBiI'€MHOIO YaCTHHOIO
Cy4acHOTO BOJIOHTEPCHKOTO pyXy Ta JO3BOJSIOTH E(PEKTUBHO KOMYHIKYBaTH 3
NOTEHLIHUMU JOHOPAMH.

[Tnatdpopma KOJIO cnemianizyeTbCsi Ha TPOBEICHHI KaMITaHiM ISl aapecHOi
JOTIOMOT'H, IPONOHYIOYM KOPUCTYBa4aM MiATPUMATH KOHKPETHI 1HII[IaTUBH, OB’ 3aHi 3
NeBHUMU TOTpedaMu BiiicbkoBUX. Donatel024 3ocepemxyeThcss Ha oprasizaiii
HIBUAKAX Ta MPO30pUX 300piB KOIITIB, HAJAIOYM MIHIMATICTUYHHUI 1HTepdenc nms
3py4HOCTi KopucTyBauiB. Fund24 3abe3rneuye miaTpuMKy IIMPOKOTO CIIEKTpa 1HIIIaTUB,
JI03BOJIAIOYM OPTaHi30BYBAaTH pI3HI KammaHii depe3 oamH pecypc, a Peoples Project
npaiftoe K GoH, KUl 00'€THY€E 3yCUIUIS PI3HUX T'PYIT BOJIOHTEPIB.

[Tonpu Te, mo mi mIaThopMu MPOMOHYIOTh OCHOBHUM HaOIp GyHKIIIN 1t 300py
KOIITIB, iXHIA (DYHKIIIOHAN 3anuinaeTbesi oomexenuMm. Hanpuknazn, 6arato miatdgopm
OpIEHTOBAHI Ha IEHTPAJII30BaH1 KaMIlaHii, sIKIi aJMIHICTPYIOThCS OpTraHizallisiMu abo
dormamu. Ile oOMexye kopucTyBadiB y BHOOpI 300piB, SKi BIAMOBINAIOTH iXHIM
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ocoOuCTUM iHTepecaM um TpioputeTam. KopuctyBauam MpOMOHYETHCS —JIUIIE
OIATPUMATH  1HIIATUBH, OOpaHi ajMiHICTpaTopamMu IiIaTGOpMH, IO 3BYXKYE
MO>KJIMBOCTI JJIs 3aJTy4€HHS /10 MPOIIECY JOHOPCTBA.

[HIIMM Ba)XJIMBMM OOMEXKEHHSIM € BIACYTHICTh IHCTPYMEHTIB AJIA MOIIYKY Ta
diasTparii 30opie. Hanpukian, xoHa 3 po3TIIIHYTHX IIaTGOpPM HE HaJae MOKIUBOCTI
IIBUJIKOTO TIOIIYKY 3a KJIIOYOBUMH clioBamMH abo kareropismu. lle 3mymnye
KOPHUCTYBayiB MEperiisiaTd BCl JOCTYMHI 300pH Bpy4HY, 110 3aiiMae Oarato yacy 1
MOke OyTu He3pydHHM. BiacyTtHicTh (unbTpariii 3a reorpadiqyHuM poO3TaITyBaHHSM,
TEPMIHOBICTIO YU MOIYJSIPHICTIO TaKOXX CTBOPIOE TPYIAHOILII JUIsi KOPUCTYBayiB, SIK1
XO4yTh IMIBUJIKO 3HANTH HAMOLIBII aKTyalIbHY 1H(OpMAILiTO.

Kpim Toro, 6inbmricTe Tuiatopm HE MalOTh 3pYYHOTO iHTEpdeicy mis podortu 3i
criuckamMu 30o0piB. Hampukman, BiacyTHICTh mariHaiii ab6o MOXKJIHMBOCTI BHOOpY
KUTBKOCTI €JIEMEHTIB Ha CTOpPIHIIl CTBOPIOE MPOOJIEMU TpU POOOTI 3 BEIUKHUMHU
cnrckamu. KopucTyBadi 3MyIIeHi MPOKPYYyBaTH CTOPIHKHA BPYUHY, 1[0 3HAYHO 3HUKYE
3pY4YHICTh B3a€MOJIii 3 TWIATPOPMOIO, OCOOTMBO JJISI TUX, XTO BUKOPUCTOBYE MOOUTHHI
IIPUCTPOI.

Takum umHOM, Xoya tuiatrgopmu st 300py komriB Ha 3CY € BakIMBUM
THCTPYMEHTOM I MIATPUMKH BIMCBKOBHX, iXHIM ()yHKIIOHAJI MOTPEOYy€e CYTTEBOrO
BJIOCKOHAJIeHHs. Po3poOka HOBHX pillieHb, SKI BPaXOBYIOTh IOTPEOM KOPHUCTYBadiB,
THTErpaIlifo CydaCHUX TEXHOJIOT1H, TAKUX SK IMITYYHUI 1HTEIIEKT, Ta IMiIBUITYIOTH PIBSHb
MepCcoHami3alii, € BaXJIUBUM HaNpsIMOM [JIsl 3a0e3MedyeHHs ePeKTHUBHOCTI 300piB
komrtiB. Ile mo3BoNMMTH CTBOPUTH IUIATHOpMy, sIka HE TUIBKH BIATOBIAAE Cy4YaCHUM
BUMOraMm, aje W 3abe3nedyye KOpPUCTyBauaM MAKCUMAaJIbHO KOM(POPTHHHA JTOCBIJ
B3a€MO/I].

1.1.2 OcHoBHi npo06ieMH Ta 00MeKeHHSI ICHYI0YHNX pillleHb

Xoua cydacHi BeO-tuiatropmu A 300py KOIITIB HA MiATpUMKY 30poitanx Cu
VYkpainu 3a6e3neuyoTh 60a30BUi (GyHKIIIOHAI, BOHM MalOTh HU3KY CYTTEBUX OOMEKEHb,
K1 3HIDKYIOTh 1XHIO €(DEeKTHUBHICTh Ta 3pyuHicThb. OJMHI€I0 3 TOJOBHUX MPOOJEM €
BIJICYTHICTh NIEPCOHAJII30BAHOrO MIAXOAY /10 KOpUCTyBauiB. [I0TOYHI pilIEeHHS YacTO HE
BPaxoOBYIOTh 1HAMBIYyaldbHI MOTpeOH ab0 IHTEpEeCH JOHOPIB, MO MPU3BOAMUTH IO TOTO,
0 KOPUCTYBad 3MYIIEHUW CaMOCTIMHO TMEperyisiaTd BENHUKY KUIBKICTH 300piB Y
MOIIyKax TOTo, IO Horo mikaBuTh. lle Moxe BigOuUTH OakaHHS 3pOOUTH BHECOK,
0COOJIMBO y THX, XTO HE TOTOBUHM BUTpadyaTH 0araTo 4yacy Ha MOIIYKH.

[Ile omHMM BaXJIMBUM OOMEXKEHHSIM € BIJICYTHICTh IOIIYKOBOi CHUCTEMHU abo
eeKTUBHUX MeXaHi3MIB ¢iabTparii. Ha 6aratbox miargopMax KOPUCTyBad HE MOXKE
3MIMCHATH TIOIIYK 300piB 3a KIIIOUOBHMH CJIOBaMu, reorpaiyHuM po3TallyBaHHSM,
KaTeropisiMu UM iHIIMMHU Kputepismu. Kpim Toro, He nependadeHo GpyHKIIii COpTyBaHHS
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300piB, HAMPUWKIAJ, 3a HOBH3HOIO, TMOMYJSIPHICTIO ab0 TEPMIHOBICTIO TOTpPeOH Yy
¢dinancyBanHi. lle 3HaUHO YCKJIaJHIOE MPOIEC B3aEMO/IT 13 TIIATPOPMOIO.

barato mnardopm Takoxk HE MalOTh MOXKJIMBOCTI MariHaiii — po30UTTS CIHUCKY
300piB Ha CTOPIHKH. Y pe3yibTaTl KOPUCTYBAuy€Bl TOBOAMTHCS IMPOKPYUYBaTH OBl
CIIMCKHU 300piB, 0 3HWXKYE 3PYUHICTh BUKOPUCTaHHs. BifacyTHICTH BHOOPY KUIBKOCTI
B1JIOOpaKEHUX €JIEMEHTIB Ha CTOPIHI J0/Ja€ JOJATKOBHUX TPYIHOLIIB, OCOOJMBO Ha
MOOLTBHUX MPUCTPOSIX.

Kpim Toro, 6araro miatdopm € mpuB’s3aHUMU 0 KOHKPETHUX (DOHIIB a0 IUICH.
Hamnpuknazn, nedki 3 HUX MIATPUMYIOTH JIMIIE KOHKPETHI Kammadii abo 300pH, IO
YHEMO>KJIUBIIIOE€ BUOIp 1HIIMX BapiaHTIB, sIKi MOTJKM O OiNbllle BiAMOBIAATH IHTEpECam
noHopiB. Ile 3ByXye MOKIMBOCTI KOPUCTyBaya 1 3HUWXKYE HOro 3alliKaBJIEHICTh Y
BUKOPHUCTAHHI TaKUX TUIAT(HOPM.

[Ile omuiero mpoOieMOI0 € 3arajibHa HU3bKA IHTEPAKTUBHICTH BEO-TIIATPOPM.
BincyTHicTh iHTErpamii Cy4yacHUX IHCTPYMEHTIB, TaKuMX SK 4ar-O00TH, Kl Moriu O
JIOTIOMOTTH KOPUCTYBa4eBl 3HAUTU TOTpIOHWEN 30ip abo Hamatu iH(oOpMmaIlio mpo
JOCTYIHI KaMIaHii, poOUTh B3a€EMOJI110 MEHII €()EKTUBHOIO.

TakuM dYMHOM, TOTOYHI PIMIEHHS TMOTPEOYIOTh CYTTEBOTO BJIOCKOHAJICHHS,
30KpeMa y YaCTHHI MIJABUIIEHHS 3pYYHOCTI BUKOPUCTAHHS, IEPCOHANI3AIll] KOHTEHTY Ta
po3mupenHsa pyHkiionany. e 103BonuTh 3poOUTH B3aEMO/II0 3 TuIaThOopMaMu OUTBII
KOM(OPTHOIO JJIs1 IIUPOKOT'0 KOJIa KOPUCTYBAUIB.

1.1.3 Bumoru 10 HOBOI miiaTopmu

Po3pobka HoBoOi miardopmu s 300py komTiB Ha 30poiHi Cunim Ykpainu
MOBMHHA BPAaxOBYBAaTH Cy4YacHI BUKJMKHU 1 3a0€3MEYUTH PIIICHHSI OCHOBHHMX MpPOOJeM,
AK1 BJIACTHUBI ICHYIOUUM Iutargopmam. OJHUM 13 KIHOYOBHUX ACHEKTIB € BIPOBAHKEHHS
nepcoHaTi30BaHUX pekoMeHnamnii. CucreMa TOBMHHA AaBTOMATHYHO aHaJI3yBaTH
BITIOJ00AHHS KOPHUCTYBadiB, iXHI MOIMEpPEaHi Aii Ta 3alWTH, 1100 HaJaBaTH HAWOLIBII
peneBaHTHI mpomno3uiii. Hanpukman, sKIo KOpUCTyBad IIKaBUThCS 300poM ISt
MEBHOTO MAPO3UTYy a00 perioHy, cucTeMa MOBMHHA MPOIMOHYBATH caMe Taki 300pHu.

HeoOxiqHO TakoX IHTErpyBaTH IMOIIYKOBUM (YyHKIIOHAN, SIKAHA J103BOJIUTH
KOpPHCTYBauaM IIBHJKO 3HAXOAUTHU 300pU 32 KIIOYOBHUMH CJIOBaMH, KaTeropisiMu, abo
IHmMMHU mapaMmerpamu. DuIbTpallis 3a MOMYJIAPHICTIO, TEPMIHOBICTIO Ta I1HITUMH
XapaKTEepUCTUKaMU MOBMHHA OyTH 4acTUHOIO 0a3oBoro (yHkmionany. Lle 103BoauTh
KOpHCTYBauaM OTPUMYBATH JIOCTYII 110 iHPOpMaIlii O1IbIT epEeKTUBHO.

@OyHKI[is nariHanli moBUHHA OyTH OOOB'A3KOBOIO 1Jisi 3a0€3MEYEeHHS] 3pYyYHOCTI
neperyisiny JOBrux chuckiB 30opiB. KopucryBaui TOBHHHI MaTH MOXKJIHUBICTH
CaMOCTIMHO OOMpATH KUIBKICTh BIOOOpPa)KyBaHMX €JIE€MEHTIB HAa CTOPIHLI, HAIpUKIal
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10, 25 gu 50 360piB. Lle 0cOOMMBO BaXKJIMBO ISl TUX, XTO BUKOPUCTOBYE TUIaTGopMy Ha
MPUCTPOSX 3 HEBEIIMKUM €KPaHOM, TaKUX SIK cMapT(oHU ad0 MIaHIIeTH.

[HIIMM BaXJIMBUM aCHEKTOM € HE3aleXKHICTh IIaThOPMU Bil KOHKPETHHX
¢onniB. KopuctyBau NMoBUHEH MaTh MOXJIMBICTH OOMPATH MIXK PI3HUMH 300paMH Ha
OCHOBl CBOiX BNOJ00aHb, a HE JHUIIE NIATPUMYBATH KaMIlaHii, BHU3HAYEHI
aJAMIHICTpaTopamu iaT(Gopmu.

Kpim Toro, mmnardopma TmOBHHHa 3a0e3ledyyBaTd  BUCOKHHA  pIBEHb
iHTepakTUBHOCTI. Hampukiaz, inTerpariis yaT-00Ta 3 eJIeMEHTaMH IITYYHOTO 1HTEIEKTY
J03BOJINTh KOPUCTYBauyaM OTPUMYBATH PEKOMEHAIlli, BIAMOBI/II HA 3alMTAHHS Ta 1HIIY
KOpHCHY 1H(OpMaIlito y peaTbHOMY Yaci.

BuMorn 10 NpOayKTUBHOCTI CHCTEMH € HE MEHII BaxJIuBUMHU. LIIBUAKICTH
BIJIMTOB1/I1 CEpBepa Ha 3amuT 300piB MOBUHHA OYTH MaKCHUMAaJIbHOIO Ta HE IMIEPEBUIITYBATH
150 mc , a yac 3aBaHTa)keHHS CTOpiHOK — He mepeBuiryBatu 500 mc. Lle 3a0e3neunTs
KOM(OpPTHY pOOOTY HaBITh MPU 3HAYHOMY HaBaHTaKEHHI.

Takum ymHOM, HOBa MiIaTopma MOBUHHA TOEIHYBATU CYYacCHHUM (DyHKITIOHA,
BUCOKY MPOJYKTUBHICTh Ta 1HHOBALIMHI pIMIEHHS aJis 3a0€3MeYeHHsl 3pYYHOCTI Ta
edeKTUBHOCTI 300pY KOIITIB.

1.2 AHaJi3 cy4acHHUX TeXHOJIOTIi IITYYHOr0 iHTeJIEKTY Y Be0-3aCTOCYHKAX

[ryarnit iaTenekt (L) € ogauM 13 HAWBAKIWBIMIUX JOCATHEHb CY4acHOI
HayKH, 110 CTPIMKO 3MIHIOE BCl aCIEKTH JKHUTTS, 30KpemMa cdepy BeO-3aCTOCYHKIB.
3aBIgKH CBOIM MOJKJIMBOCTSIM, TakKHM SIK aHalli3 BEIUKUX OOCATiB JaHUX,
aBTOMaTH3allisl PyTUHHUX MPOLECIiB Ta nepcoHamizamis B3aemoii, LI craB kirouoBum
€JIEMEHTOM JIJIs1 TIOKPAIEHHSI KOPUCTYBAILKOTO IOCBIY. Y IIOMY PO3ALII PO3TISTHEMO
3aranpHl Bimomocti mnpo IHI, #oro BUKOpUCTaHHS y BE0-3aCTOCYHKAaX, a TaKOX
crienidiky BIpoBaKeHHS 4aT-00TiB Ha ocHOBI LI y BeG-mmaTdopmu.

1.2.1 3arajbHi BiIOMOCTI PO ITYYHUI IHTEJIEKT

[tyanwnii inTenext (L) — e ramy3s iHGOPMATUKH, KA JO3BOJISIE CTBOPIOBATH
CUCTEMH, 3JaTHI IMITyBaTH Jrojcbkuil 1HTenekT. I oxoruiroe Taki HampsiMKH, SIK
MallliHHE HaBYaHHs, 00poOka mpupoaHoi MoBu (NLP), koM roTepHuii 3ip, reHeparis
KOHTEHTY Ta 0araTo IHIUX. 3aBASKH MBUAKOMY po3BUTKY, LI TpanchopmyBas
yuCjeHHl chepu XKUTTSA, BKIOYAOYM Oi3HEC, MEIUIIMHY, OCBITY, pO3Baru Ta BeO-
3aCTOCYHKH.

OpHi€r0 3 HAUMOMIMPEHIIIUX TEXHOJIOTTH € aITOPUTMU MAIIIMHHOTO HAaBYaHHS, SIK1
JI03BOJIAIOTH 00pOOIIATH BENMUYE3HI 00CATH TaHWX, 3HAXOJIUTH B HUX 3aKOHOMIPHOCTI Ta
BUKOPUCTOBYBATH IIi 3HAHHS A MPUUAHATTS pimeHb. Hampukman, Taki aaropuTMu
3aCTOCOBYIOTBCA B CHCTEMax IMEPCOHATI30BAaHUX pPEKOMEHJaliid Ha BeO-miaTdopmax,
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MOLIYKOBUX CHUCTEMax, a TaKOX Yy JojaTKax Juisi mporHo3yBaHHs. Ha pucynky 1.1
300paxkeHo ocHOBHI cepu Bukopuctanud LI y cyuacHomy CBITI.

Pucynok 1.1. OcnoBHi chepu Bukopuctanus 11

Cyuacni III-iHCTpyMeHTH 37aTHI BHUKOHYBATH IIHUPOKUN CIEKTP 3aBJliaHb,
BKJIFOYAIOYM aBTOMATU3aLIl0 PYTUHHUX MPOLECIB, aHANI3 JaHUX, TeHEPYBAaHHS TEKCTIB,
300paxeHb 1 HaBiTh Bijeo. Hampukman, moneni, Taki sk ChatGPT Big OpenAl, 3natHi
BECTH Jaylior, BIAMOBIJATH HA CKJIAAHI 3alMTaHHS, CTBOPIOBATH TEXHIYHY
JOKYMEHTAIIII0, TOTIoMaraTH y HallMcaHHi KOJiB i 6araTo iHmoro. [5]

Cepen naitoinpm nomynsipaux [I-pimens — yat-60TH, Taki sk ChatGPT, saxi
3/1aTHI 0OpOOJISATH TEKCTOBI 3alIUTH KOPUCTYBAYIB y peallbHOMY Yaci. 3aBJIsIKH 00poOI1Il
npupoHoi MoBu (NLP), Taki 60TH HE JuIe BIANOBIIAIOTh HA MUTAHHSA, aje i MOXYTh
MIPOBOJUTH KOHTEKCTHHMM aHajl3, MPOMOHYBATH IEPCOHANII30BAHI PIIIEHHS, a TAKOX
dopmyBaTu AetanbHi Bianosiai. Hanpuknaa, y KoHTEKCTI miaaTopMu 300py KOIITIB,
00T MOXe aHaJli3yBaTH BIIOJ00AHHS KOPUCTYBAYiB, IOMOMAral0uu iM 3HAUTH HAHOUIHII
BIJIMOB1/IH1 300pH.

[amoro BaknuBow ¢yHkmiero Il € reneparis kontenty. Hampuknazn, taxi
mozeni, sk DALL-E, takox Bim OpenAl, 103BOJsIOTE CTBOPIOBATH 300pa’K€HHsI Ha
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OCHOBI1 TEKCTOBOTO omucy. lle BigkprBae HOBI MOKJIWBOCTI JUIsl AU3aliHy, PEKJIAMH Ta
TBOPYMX MPOEKTIB. AHAJOTIYHO, 1HIII IHCTPYMEHTH JO3BOJISIIOTH CTBOPIOBATH B1A€O a00
ayJio, aJarToBaHi i KOHKPETHI OTpeOH.

Cepen mnonynapHux MmiaTopM, sKI aKTUBHO BHUKOpUCTOBYIOTH LI, MokHa
Bununt Google Cloud Al, Amazon AWS Al, Microsoft Azure Al Ta OpenAl. Koxna
3 muX IWatGopM HaJa€ MUPOKHUI CIEKTP MOCIYT, TaKMX K aHami3 JaHuX, po3poOKa
MOJIeJIe MalllMHHOTO HaBYaHHS, aBTOMAaTHU3Aallisl pYTHHHHUX MPOLIECIB 1 HaBITh pO3poOKa
Bnacaux [lI-momatkiB. IlepeBaroro 1mux 1atdopM € IXHS MacIITaOOBaHICTB,
1HTErpauis 3 IHIIMMH CepBICAMH Ta HASIBHICTh TOTOBUX PILLIEHb JJISl PI3HUX raiay3eil.

[Ile omnum 1ikaBuM mnpukiaagom € MidJourney — II-cepBic st reHepartii
300paK€Hb, SIKMI 3/JaTHUM CTBOPIOBATH BUCOKOSKICHI Bi3yajbHI MaTeplaJii HAa OCHOBI
TEKCTOBMX 3allMTiB. MOr0 MOMIIMBOCTI aKTUBHO BHKOPHCTOBYIOThCS B MApKETHHTY,
MUCTEITBI Ta PO3POOITI KOHTEHTY.

OxkpiM TekcToBUX Ta BidyanbHux ¢GyHkuii, Il Takox 3acrocoByerbest asis
aHami3y Bizeo Ta ayaio. Hampukiasa, Taki CHCTEMH MOXYTh PO3Mi3HABATH OOIHYYS,
aHajizyBaTu pyx a00 reHepyBaTH MOBY Ha OCHOBI TeKCTy. Lli TexHoJsorii mupoKo
BUKOPUCTOBYIOTBCS Yy Be0-3aCTOCYHKAaxX JJisi aBTOMAaTu3alli BiJCOMOHITOPUHTY,
CTBOPEHHS B1IEOPOJIMKIB @00 PO3POOKH IHTEPAKTUBHUX MPE3EHTALIII.

Binminnoro pucoro cydacHoro 11 € #oro raydkicTh 1 yHIBEpCaIbHICTh. 3aBASKH
BinkputuM API Ta cepBicam, Oymb-sikuii po3pobHMK Moke interpyBaru LI y cBiit
MPOEKT, OTPUMYIOUHU JIOCTYI JI0 TEXHOJIOT1H, K1 paHiiie OyIu JOCTYMHI JUIIE BEIUKUM
kopriopaiiisiM. Lle crpusie mBUAKOMY BIPOBAHKEHHIO 1HHOBAIIM Yy PI3HUX Tally3X,
30KpeMa y Be0-3aCTOCYHKaX.

VY cydacaomy cBiti 11 BUKOHYe HE TUIBKK JOMOMIKHY, aji€ ¥ KIIOYOBY pPOJIb Y
Oaratpox mporecax. Hampukian, taki cepsicu, sik ChatGPT, cratore He3aMiHHUMY 715
aBTOMaTM3allii poO0OTH 13 3amUTaMUd KOPUCTYBadiB, IeHepalllii KOHTEHTY Ta HaBiTh
HABYAHHA. X BUKOPHMCTAHHS J03BOJIAE 3HAUYHO CKOPOTMTU BUTPATH 4acy Ta PecypcCiB,
M1BULTYIOYH NPOAYKTUBHICTD 1 €()EKTUBHICTb.

[TpoBiaHi pO3pOOHUKHN MITYYHOTO 1HTENEKTY MPOMOHYIOTh HAWCy4YacHII MOJENI
I gepe3 xmapni cepBicu. OpenAl, nHampukian, 3ade3nedye TOCTYN 0 JCCATKIB
MOTY)KHMX MOBHHMX MOJIENEH, CHeIliaai3oBaHuX Ha dYaTi, o0poOIll HPHUPOIHOI MOBHU
(NLP), ctBOopeHHi 300pakeHb 1 MPOrpaMHOTO KOAY, SKI 1HTErpoBaHi B IUIaTGOpMy
Azure. Nvidia, y CBOI0 4Yepry, BHUKOPHUCTOBYE TIIiJIXiJl, OpPIEHTOBAHHK Ha XMapHY
iHbpacTpyKkTypy, mnponoHyroun ©O0a3zoBi wmomeni LI ama pobGotu 3 TekcTamwy,
300paKEHHAMH Ta MEJUYHUMH JaHUMU, JOCTYIIHI Yepe3 PI3HUX XMapHUX NPOBAKIEPIB.
Kpim Toro, coTHi iHIIUX KOMITaHi# po3poOJISIOTh, MOJIENTI, aJanToOBaHl IJis creudIqHIX
rajy3ei Ta yHiKaJbHUX CLIEHAp1iB BUKOPUCTAHHS.
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Takum umbom, Il € omHuM 13 HAWNEPCHEKTHUBHIMIKMX HAMPSMKIB PO3BUTKY
TEXHOJIOTH, AKi BIUIMBAIOTH HA BCi aCIEKTH CYCIIIBHOTO XHTTA. MIOro BUKOPHCTaHHS
Ta BIPOBA/KEHHS y pi3HI cepu 3a0e3neuye 3pydHiCTh, MIBUAKICTh Ta IHHOBAIIMHICTD,
10 € BAXKJIMBUMHU (PaKTOpaMU AJIsi CTBOPEHHS KOHKYPEHTOCTIPOMOKHHUX MPOAYKTIB.

1.2.2 BUKOPUCTAHHS IITYYHOIO iHTEJEKTY y Be0-3aCTOCYHKAX

[Tyynuii 1HTENEKT YK€ AaKTUBHO BHUKOPUCTOBYETbCS Yy ©Oaratbox BeO-
3aCTOCYHKax Il BUPINICHHS PI3HUX 3a/1ad, TAKUX SK TEPCOHANI3aIisi KOHTEHTY,
pEKOMEHJAIIHI CUCTeMHM, aHaJITUKa KOPHCTYBAIIbKOI MOBEAIHKM Ta aBTOMATHU3allis
HIITPUMKH KJTII€HTIB.

OgHuM 13 HaAMACKpaBIIMX MPUKIANIB € PEKOMEHAALINHI CHCTeMH, SKI
JI03BOJIAIOTh TPOMOHYBATH KOPUCTYyBadaM pEJIEBAaHTHUM KOHTEHT Ha OCHOB1 iXHBOT
noBeAiHku. Hampukiam, Taki CUCTEMH HIMPOKO BUKOPUCTOBYIOTHCS y CTPHUMIHTOBHX
cepBicax, sk-oT Netflix gu Spotify, a Takox y miargopmax eIeKTPOHHOI KOMEpIIii,
Takux sk Amazon.

BaxnuBoro nepearoro Il y BeOG-3acTOCyHKax € MOMKJIMBICTH aBTOMAaTH3allii
pyTUHHUX 3aBAaHb. Hanpukiazn, gat-6otu Ha ocHoBi LI 37aTHI 3aMIHUTH omepaTopiB
TEXHIYHOI MiATPUMKH, BIANOBIIAIOYM HA 3alHUTH KOPHUCTYBAYIB y PEXUMI PEaIbHOrO
yacy. [{e 3HauHO cKOpOUy€e BUTpATH KOMIIAHIN 1 TOKpAIy€e JOCB1I KOPUCTYBAYiB.

[ryarnit  iaTenexkt (ILI) crae HeEBig'€eMHOO YacTUHOKO CydYacHHUX BeO-
3aCTOCYHKIB, HAJAlOYd IIUPOKI MOXKJIMBOCTI JjIsi aBTOMaru3allli, mepcoHami3aiii Ta
aHamTukU. 3aBasku TexHomoriaM I po3poOHUKN MOKYTh CTBOPIOBATH CEPBICH, SIK1 HE
JUIIE TOJETIIYIOTh B3a€EMOJII0 KOPUCTYBAUIB 13 CUCTEMaMHU, aje M BIAKPUBAIOTH HOBI
TOPU30HTH (YHKIIIOHAITHHOCTI.

OnnuM 13 HaiBaxIMBIIKX acnekTiB BukopuctanHus LI € anami3z nanux. Benuki
oOcsirn iHopMarii, sKI TeHEpYIOThCA KOPUCTyBadyaMH, MOXYThb OyTH 00poOJieH1 W
MPOAHATI30BaHl MJisi BUSABJICHHS 3aKOHOMIPHOCTEW, MPOTHO3YBaHHS TMOBEHIHKUA YU
BUsBIICHHS aHomainiil. Hampuknan, y cdepi enekrponnoi xomepuii LI pomomarae
CTBOPIOBAaTH  MEPCOHANI30BaHI PEKOMEHMAIll, aHaI3ylo4d ICTOPII0  TOKYIOK
KOpUCTYyBaua, HOro ymnojo0aHHs Ta MOBEAIHKOBI JaHi. Y BeO-margopmax st 300py
KOIITIB TakKl TEXHOJIOT1T MOXXYTh BHUKOPHUCTOBYBATHCS JUISi BHU3HAYEHHS HaMOUIbII
peleBaHTHUX 300piB MJIsi KOPUCTYBadiB HA OCHOBI IXHIX IOMEPEIHIX BHECKIB YU
1HTEpeciB.

1.2.3 BnpoBax:xenHsi 4aT-00TiB Ha ocHOBI LI y BeO-muiiargopmu

OpnuMm 13 HamonyspHiuX HanpsmiB Bukopuctanus LI y Be6-3acTocyHkax €

yaT-00TH. BoHM 3a0€3meuyroTh 3pyyHUH 1 IIBUIKUI CIIOCIO B3a€MOJIT KOPUCTYBayiB 13
CUCTEMaMH, aBTOMATHU3YIOYM OaraTo pyTUHHUX 3aBaaHb. Yar-6otm Ha 06a3i I
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BUKOPHUCTOBYIOTH 00poOKy mipupoaHoi MoBu (NLP), 1m0 m03Bosisie€ iM pO3yMITH 3alUTH
KOpHMCTYBayiB, aHaJ13yBAaTH iXH1A KOHTEKCT 1 JOpMyBaTH BIAMOBIIHI BIIOBIII.

Ha BigMiHy Bif TpaguiiidiHux OOTIB 13 )KOPCTKO 3aJIaHMMU CIICHAPIsIMH, 4aT-00TH,
moOy/I0BaH1 Ha OCHOBI cy4acHHUX MOBHUX Mojenel, Takux sk ChatGPT, 3natHi Bectu
OUTBIII CKJIQTHUM MiaJior, aJanTyl4HuCh 10 MOTped KopucTyBada. BOHM MOXYTh He
JUIIEe BIATIOBIMATH HA 3alWTaHHSA, a ¥ HaJaBaTH TOPaaH, TEHEPYBaTH KOHTEHT,
JoroMaratTd y TMPUMHATTI pimieHh a00 HaBITh aHaII3yBaTH EMOIINWHUM CTaH
CITIBPO3MOBHHKA.

BukopucranHsa 4yaT-00TIB y Be0-3aCTOCYHKaX Ma€ YUCIEHHI IIEpeBaru:

Hinonod6oBa nocrymuictb: Yar-60otm mpaioots 24/7, 3a0e3neuyrodl MiATPUMKY
KOPHUCTYBauiB y OyJb-IKUH Yac.

HIBuakicTs BiamoBini: 3aBasku iHTErpamii 3 TOTY)KHUMH MOBHUMH MOJICIISIMH,
BIJIMIOBI/[I TEHEPYIOTHCSA MPAKTUYHO MUTTEBO.

Ilepconanizamisi: Amnami3yroud JaHi T0pO KOPHUCTYBadiB, dYaT-00TH MOXYTh
NPOIOHYBAaTH 1HAMBIAYaIbHI pillleHHs a00 peKOMEeHallii.

Macmta6oBanictb: OauH YaT-00T MOXE OOCIYroByBaTH HEOOMEXEHY KIUIbKICTh
KOPUCTYBauiB OJHOYACHO, 110 3HAYHO 3HIKYE BUTPATH.

VY koHTekcTi BeO-tuiatdopm Juist 300py KOIITIB 4aT-O00TH MOXKYTh BUKOHYBATH
TaKl 3aBJaHHS:

Jlomomora y BuOopi 300piB: AHami3yroud MnmodaxaHHsS KOPHUCTYBadiB, OOT MPOIOHYE
HaWOUIBII peieBaHTHI 300pH.

CHocoOU BHECEHHS KOIIITIB.

IlepconanizoBani pexomenaauii: Ha ocHOBI icTopii nmonepenHix BHECKIB 00T (hopmye
1HIMB1TyaIbH1 TPOITO3HIT].

3BopoTHmii 3B's30K: KopucTyBaul MOXKYTh 3ajMIIaTH BIATYKH YU HPONO3ULIT yepe3
1HTEepaKTUBHI popMH, 00p0oOIIeHI 60TOM.

Ha pucynky 1.2 npenctaBieHo 3arajibHy CXeMy poOOoTH 4aT-00Ta, IHTETPOBAHOTO
y BeO-Tutathopmy.
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[ Bein kopuctyBaua

3anuT \L /]\ Bignosiaob
Server J

s Y (o)

Puc. 1.2 3aransHa cxema pobotu yaT-00Ta

Takum ynHOM, yaT-600TH Ha OoCcHOBI IIII € BaXIMBUM €IE€MEHTOM Cy4acHUX BeO-
3aCTOCYHKIB. IX BUKOPHCTaHHS JI03BOJIAE 3HAYHO MOKPAIIUTH SKICTH 0OCIyrOBYBaHHS,
3HU3UTH BUTPATH HA MIATPUMKY KOPHCTYBadiB Ta 3a0€3MEYUTH BUCOKUN PIBEHb
nepcoHaizamii. Y moeaHaHHl 3 1HIKAMHA TexHoyorissMu LI BoHM BigKpHUBaIOTh HOBI
MO>KJIMBOCTI ISl CTBOPEHHS €(DEKTUBHUX, IHTEPAKTUBHUX 1 3pydHUX BeO-T1aTopm.

1.3 BUCHOBOK 10 po3aity

VY upoMy po3aiii NPoOBEACHO BCEOIUHMUM aHalli3 BUMOT 10 BeO-miatgopmu 300py
komTiB ana 30poiHux Cun YkpaiHu, a TakoX pPO3TISHYTO CyYacHI TEXHOJOTIT
HITYYHOTO 1HTEJIEKTY, K1 MOKYTh OyTH BUKOPUCTaHI y B€0-3aCTOCYHKAaX.

AHaJ1i3 TOTOYHMX IIaT(GopM 11 300py KOIITIB MOKa3aB, 110 6arato 3 HUX MarTh
oOMexeHy (PYHKIIOHAIBHICTh. BiACYTHICTH TOMIYKY, COPTyBaHHS a00 mepcoHami3amii
poOUTh Il pINIEHHS MEHII 3pYYHUMH JUIsl KOpPUCTyBauiB. buibmiicte miatdopm
30CEpPEeMKEeHI Ha MIATPUMII KOHKPETHHUX 300piB, IO YCKJIAIHIOE BUOIp 300py 3a
1HMB1IyaJTbHUMU BIOJ00aHHsIMHU. Ha OCHOBI 11bOT0 aHai3y OyJi0 BU3HAYEHO OCHOBHI
poOJIeMu: HEOCTATHS aallTUBHICTh 1HTEpdECy, HU3bKa MIBUJIKICTh OOPOOKH 3aIUTIB
1 BIICYTHICTh 1HTErpauii 3 Cy4aCHUMH CEpBICAMH JJI1 MOKpPAIIEHHS KOPUCTYBALLKOIO
nocBiy. L1 oOMexeHHs cTaiau OCHOBORO JjIsi (POpMyBaHHS BUMOT JI0 HOBOI I1aTGopMmu,
sgKa Mae 3a0e3rnevyBaTv HTYITUBHUH iHTepdeiic, BUCOKUN PiBEHb MPOAYKTUBHOCTI Ta
MOKJIMBICTh N€pcOoHaii3aiii 300piB 3a JIONOMOIOK IHTETPOBAHOIO IITYYHOIO
1HTETICKTY.

JlocnipKeHHsT Cy4acCHMX TEXHOJIOTI IITYYHOrO I1HTENEKTY MIATBEPAWIO iXHIO
BOKJIMBICTH IS peajtizallii mepcoHani3oBaHux pimeHb. [ITydHuii IHTENEKT ChOTOJIHI €
KJIFOYOBOKO CKJIAJOBOIO Il aHaMi3y JaHUX, aBTOMATHU3allll MPOIECIB 1 B3aEMOJIL 3
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KOpUCTYBa4aMH B pexXuMi peanbHoro uacy. OcobinuBa yBara Oyna mpuLIeHA
BUKOpUCTaHHIO Al y BUrIsiAl 4aT-00TiB, K1 J103BOJISIIOTH KOPUCTYyBayaM OTPUMYBATH
IIBUJIK] Ta PEJICBAHTHI BIJIMOBIII HA CBOI 3amuTH. BIpoBa/pKeHHS MOAIOHUX TEXHOJIOT1H
y mnardopmy ZSU-JARS cnpusie ii KOHKYpEHTOCHPOMOXKHOCTI Ta 3HAYHO IMOKpAaIlye
B3a€MOJIIO 3 KOPUCTYBAUEM.

TakuM 4YWHOM, MNPOBEACHUN aHami3 NIATBEPAUB HEOOXINHICTH CTBOPEHHS
mwiatdhopmu, sKa Oyae 3aJ0BOJBHITH Cy4acHI BHUMOTHM JO Be0-3aCTOCYHKIB 1
BUKOPHUCTOBYBATH TEXHOJOII] INTYYHOTO IHTENEKTY [UJIsl HaJaHHS KOpUCTyBadyam
MIEPCOHAJII30BAHOr0 JOCBiAY. Pe3ynpTaTu aHamizy Jajad 4iTKe PO3YyMIHHS TOro, SK
MOBUHHA BUTJIAATU 1 QYHKIIOHYBATH IuIaTgopma, 106 3a0e3neduTH ii eQeKTUBHICTD,
3pYYHICTh Ta IHHOBALIMHICTb.
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Po3nin 2 APXITEKTYPHI PIHNEHHSA BEB-IIVIAT®OPMU

ApxiTekTypa  BeO-TularopMu €  OCHOBOWO g 3a0e3nmedeHHs il
(YyHKI10HAIBHOCT1, MPOJYKTUBHOCTI Ta MacIITa0OBAaHOCTI. Y Tpoueci po3poOKu BeO-
3aCTOCYHKIB Ba)KJIMBO BUOpATH ONTUMAJIbHY apXITEKTYpY, SIKa 3aJI0BOJIbHSE BUMOTH
MPOEKTY, 3a0e3Meuye 3pY4YHICTh MIATPUMKK Ta BIAMNOBIIAE CYYACHUM TEHACHIISIM Y
chepi iHPOpPMALIMHUX TEXHOJOTIH. Y IbOMY PO3AUTT PO3MVISIHYTO MOMYJISPHI BUIU
apXiTEeKTyp, IXHI MepeBaru Ta HEJAOMIKH, a TAKOXK 3araJIbHy apXIiTEeKTypy pO3pOo0IFOBaHO1
1aTGopMHu.

2.1 Buam apxiTekryp

2.1.1 ApXITEeKTYpPH LiJI0r0 3aCTOCYHKY.

[{i apxiTeKTypu BU3HAYAIOTh 3arajbHUN MIAX1J 0 TMPOEKTYBaHHS CHUCTEMH,
BKJIIOYAIOYM B3a€EMOII0 MDK KIIEHTCHKOIO YacTHHOIO ((POHTEHM), CEPBEPHOIO
yacTHHOIO (OeKeH[) Ta IHIIMMH KOMIIOHCHTaMM, TaKUMH SK 0a3a JaHUX YM 30BHIIIHI
API. BoHM OXOIUTIOIOTH yCIO CHCTEMY 1 3a0€3IeUyIoTh i CTPYKTYpPHY ILIICHICTB. [0
1I€i KaTeropii HaleXaTh: MOHOJITHA apXITEKTypa, KIIEHT-CEPBEPHA apXITEKTypa,
MIKpOCEpBiCHA apXiTeKTypa, apXIiTeKTypa, OpieHTOBaHa Ha mojii, serverless-
apxiTekTypa.[21]

[{i migxoau BU3HAYaAIOTh, K OCHOBHI KOMITOHEHTH CHCTEMH B3a€MOJIIOTH, SIK
PO3MOAUIAETHCA ~ HABAaHTAKEHHSA,  SK  3a0e3MeuyeThCsl  MAaclITaOOBaHICTh 1
MPOIYKTUBHICTh. BOHM BUKOPUCTOBYIOTHCA [Jii MOOYAOBH 1HPPACTPYKTYypU Ta
oprasizaiiii 3arajibHOi JIOT1KH pOOOTH 3aCTOCYHKY.

MomnouiTHa apxitekrypa. Ll apxitekTypa nepeadayae CTBOPEHHSI €IMHOIO
3aCTOCYHKY, SIKAM 00'€IHYy€ BC1 KOMIIOHEHTU CUCTEMHU: PpOHTEH]I, OeKkeH 1, 6a3y JaHuX 1
6i3uec-noriky. Llel miaxia € mpoctuM y po3poOili, TeCTyBaHHI Ta po3ropranHi. OHak,
MOHOJIITHI 3aCTOCYHKH MalOTh HU3bKY THYUKICTb 1 CKJIQJHICTh y MaciiTaOyBaHHI. BoHu
MIIXOMSATh JUIS HEBEIHMKHX IPOEKTIB, JE€ HeMae HEOoOXITHOCTI B  PO3MOJILII
HaBaHTAKCHHSI.

KuienT-cepBepHa apxirekrypa. Llel miaxin € ogHUM 13 HAUTOMYISPHIMIUX 15
pO3pO0OKHK CcydyacHHX Be0-3aCTOCYHKIB. CHCTEMa CKJIAJA€ThCS 3 IBOX OCHOBHUX YACTHH:
kimieHta (ppoHtennm) Ta cepBepa (Oekenm). KinieHT BiamoBizae 3a BiIOOpaKeHHS
iHTEepdeiicy KOpUCTyBada Ta B3aEMOJIIO 3 HUM, a CEpBEP BUKOHYE BCi Oi3HEC-omepartii,
00po0JIsL€e 3amuTH Ta 3a0e3neuye A0CTYI 10 0a3u gaHux.[25]

OCHOBHUMHU TIEpeBaraMM KIIEHT-CEPBEPHOI apXITEKTypU € UITKUH PO3IMOALI
BIJIOBIJABHOCT], MOXJIMBICTh HE3AJIEKHOI PO3POOKM KIIEHTCHKOI Ta CEpBEPHOI
YaCTHH, a TaKOX JIETKICTh 1HTErpallii 3 IHIUMHA cucTeMaMu. Takuil miaxin 3abe3neuye
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BHCOKY MPOJYKTUBHICTh 1 MaCIITAOOBAHICTh, II0 POOUTH HOTO 1/1€aTbHUM JIJISl CEPEIHIX
1 BEJIMKUX MPOEKTIB.

MikpocepBicHa apxiTekTypa. MikpocepBiCH J03BOJIAIOTh PO3AUIUTA CUCTEMY
Ha HE3aJIeXKH1 MOAYJI, KOKEH 13 IKUX BUKOHYE MeBHY QyHkuit0. Llei miaxin 3ade3neuye
BHUCOKY THYYKICTh 1 IPOCTOTY MaciiTadyBaHHsS. Hampukiasn, KoxeH cepBic Moxe OyTu
PO3TOPHYTHI 1 MacIITa0OBaHMII OKpPEMO, 3aJeKHO Bil HaBaHTaxeHHsA. OpHak
MIKPOCEPBICH MalOTh CKJIAJHINIY peaii3ailiio, BUMaraiTh MPOJAYMAHOIO MEXaHI3MY
B3aemoii Mix cepBicamu (Hampukian, REST API uwu GraphQL) 1 3HauHux pecypcis
st marpuMmkd. Ha pucyHky 2.1 HaBeneHO pI3HUIIO MIDK MIKPOCEPBICHOIO Ta
MOHOJIITHOIO apXITEKTYpaMH.

Monolithic Architecture Microservices Architecture

Microservice
Business Layer

Puc.2.1 Burnsg MOHONITHOT Ta MIKPOCEPBICHOIT apXITEKTYpPH

User Interface

Be6-mutargopmu, siki 04IKYIOTh BUCOKHH pIBEHb HaBAHTAXKEHHS a00 MOTPeOYIOTh
9aCcTOTrO OHOBJICHHS OKPEMHX KOMIIOHEHTIB, OOMPAIOTh MiKpocepBicHMM miaxi. [31]

ApxitekTypa, opienroBana Ha moxii (Event-Driven Architecture). YV mii
apXITeKTypl OCHOBHA yBara MPHUAUISETbCS OOPOOIN MO, SKI T€HEPYIOThCA PI3HHUMHU
KOMIOHEHTaMu cucteMu. [lofii oOpoOIsA0ThCS aCHHXPOHHO, IO JO03BOJISE JTOCSITTH
BHUCOKOI MIBUAKOIT Ta MPOJYKTUBHOCTI. Taka apXiTeKTypa MiAXOIUTh JJII CHCTEM 13
BEJIMKOI0 KUTHKICTIO OJHOYACHUX 3aIUTIB 1 MOAiH, HAMPUKIIAJ, y (DIHAHCOBUX CepBicax
abo cucTeMax peajbHOro 4acy.

Serverless-apxiTekTypa. Serverless (Oe3cepBepHa) apxiTekTypa mnepeabadae
BUKOpUCTaHHA QyHKLIN sk cepicy (FaaS). ¥ npoMy migxoi po3poOHUKK MUIITYTh KO
okpeMux (YHKIIN, a Bcsa iHPpacTpykTypa (cepBepH, mMaciiTaOyBaHHs, OallaHCYBaHHS
HABAaHTAKEHHS) YIIPABISETHCS XMAapHUMU MpoBaiaepamu, Takumu sk AWS Lambda uu
Azure Functions. Ileli miaxin 3a0e3nedye HU3bKI BUTPATH Ha MIATPUMKY Ta BHCOKY
MacIITabOBaHICTh, ajle Ma€ OOMEXKEHHS Y MPOJTYKTUBHOCTI JIsl CKJIaTHUX OOYUCIIECHb.
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2.1.2 ApxiTeKTypH oprasi3aimii Koay

[{i apxiTeKTypu 30CEpeIKeHI Ha TOMY, SK CTPYKTYpPOBaHO KOJl 1 TamKd Yy
dbpoHTeHa 4u OEKeHJ 4YacTUHI cucTeMU. BoHu 3a0e3neuyroTh JErkicTh HaBirarii,
MIATPUMKHU Ta PO3LUIUPEHHS MPOEKTY, a TAKOXK 3HIKYIOTh PU3UK MOSIBU 'criareTi-Koay".
Jlo 1i€1 KaTeropii HalIeXaTh:

Feature-Slice Design (FSD). [Tinxin no opraxizaiii koay 3a ¢piuamu (GhyHKIIOHATEHUMUA
obmactaMu), Ae KOKHa (piya Ma€e BIACHI CETMEHTH: KOMIIOHEHTH, MOJENI, CEpBiCH
TOIIIO.

MonyneHa (mpocta) apxitekrypa. TpagumiiiHa opraHizamisi KoOAy, 1€ KOMIIOHEHTH
PO3MOAUISIOTECA 3a TEXHIYHMMH acleKTaMu, TakuMH siK "components", "services",
"utils".

Atomic Design. [Tigxin nmas ppoHTEeHIy, 110 OpraHi30BYyE KOMIIOHEHTH 1HTEpdeicy 3a
PIBHSIMU: aTOMH, MOJIEKYJIH, OPTaHI13MU, IAOJIOHH.

Jloriuna cTpykTypa 3a mapamu. Bukopucrtanus mapiB, Takux sk "data", "domain",
"presentation", 1151 pO3ALIEHHS JIOT1KM Ta BIANOBIAATbHOCTEH.

[{i apxiTeKTypd COpsIMOBaHI Ha BHYTPILIHIO OPraHi3alliio MPOEKTY, 3HUKYIOTh
3QJIEKHOCTI MDK KOMIIOHEHTaMH, TOJIETHIYIOTh POOOTY KOMaHAM Ta MPUCKOPIOIOTH
Jo/1aBaHHs HOBOro (hyHKIloHATy. Hibkue HaBeneHuil OUbI AeTaIbHUIN OMUC KOXKHOI 3
apXITEKTYP.

Feature-sliced apxirtexkTrypa. ApxiTekTypa, NOOyIOBaHa 3a NPHUHLMIIAMHA
Feature-Sliced Design (FSD), nabupae momnyssipHocTi cepel (ppOHTEHI-PO3POOHHKIB
3aBASKA CBOIM UHCJIEHHUM TepeBaraM. BoHa BHW3HAaHAa HAAINHOIO, YYJIOBO
MacIITa0yeThCS 1 BIIMIHHO MIAXOAUTH JJIsi pOOOTH BEIMKHUX KOMAaH, OCOOJIMBO SIKIIIO
MOBa 1€ PO pO3pOOKY CKIIAIHUX 1 MAaCIITAOHUX MPOESKTIB.

Opniero 3 ronoBHUX ocoOnuBocTed FSD, sika Bupi3Hse 11 cepen 1HIIMX
apXITEeKTYpHUX MIAXOAIB Y (GPOHTEHI, € opieHTalis Ha O13Hec-3aBnaHHsA. Lle poOuTh
apXITEKTYpy YHIBEPCAJbHOI Ul PI3HUX MPOEKTIB, 3a0€3MEeUyr0Yd CTPYKTYPOBAHHUI
OiAXil 10 pO3BUTKY (¢yHKUiIOHAIbHOCTI. llle onHI€l0 BaXJIMBOIO TIEpPEBArow €
MOJKJIMBICTh MOCTYNOBOro BrpoBakeHHs FSD, mo no3Bossie iHTerpyBaTH ii HaBiTh y
BXe iCHyroul npoayktu. [lpore ciig mam’sratud, mo Hed miaxig OyB cHeniagbHO
pO3p0o0IeHN 1J1 3aCTOCYBaHHS Y (DPOHTEHI-PO3POOIIi.

VY FSD-apxiTekTypi CTpYKTypa MPOEKTY 0a3yeThCsi HA TPhOX OCHOBHMX PIBHSIX
opranizaiii: piBHi (layers), 3pisu (slices) Tta cermentu (segments). KoxkeH piBeHb
CKIIAQZAEThCs 13 (YHKIIOHATBHUX 3pi3iB, a Ti, CBOEIO UYEProl0, MOAULIIOTECS Ha
CETMEHTH, sIKi BUKOHYIOTh TMe€BHI 3aBnmaHHs. Ilepen TuMm sk raubiie po3TIsSHYTH
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KOHIIETIII{ T1apiB, 3pi3iB 1 CErMEHTIB, KOPUCHO OIIIHWUTH, SK ISl apXiTEKTypa BUTIISAIAE
3arajioM , 1€ TOKa3aHo Ha PUCYHKY 2.2

app
processes
pages
widgets
features [ user - ui
entities post model
shared comment api
Layers Slices Segments

Puc.2.2 FSD apxitektypa

Crpykrypa FSD Burisigae HaCTylmHUM YAHOM

CermenTu: BinnoBiiatoTh 32 KOHKPETHI aCMIEKTH peaizaliii MOays, Taki IK:
api/ — pob6ora 3 APL
config/ — koudirypariss MOIYJIS.
lib/ — yrunitapni GyHKIiT Ta qOMTOMIXKHI 010J1IOTEKH.
model/ — 0Gi3Hec-norika: store, actions, effects, reducers Toro.
Ui/ — BigoOpaskeHHs: KOMIIOHEHTH iHTepdercy.

Craiicu. I'pynyroTs (aiinm, mo peani3yioTh MeBHY (PyHKIIOHAJIBHICTH Oi3HecC-
noriku. Lle MoxyTh OyTH manku, siki 00'€IHYIOTh MOJIYJII 32 X MPU3HAYEHHSIM.

[[Tapu. BusHavaroTh piBEHb BIAMOBINATBLHOCTI Ta BIUIUBY 3MiH. UuM BuIle map,
TUM OUIbIA WOTO BIAMOBIJANBHICTH Ta 3HAHHA MpO IHIII mapu. Huxul mapu Outbln
a0CTpaKTHI Ta BUKOPUCTOBYIOTHCS Y BEPXHIX IIapax, TOMY 3MIHU B HUX MOXYTh MaTH
LIMPIIUHI BIUIUB.
ITepeBaru FSD:
Jlorika KO>KHOT'0 MOJYJIsI 1301bOBaHa, 1110 MOJIETIITY€E HABITAIII0 Ta PO3YMIHHS KOJY.
MiHimizaliiss 3B'SI3KIB MK PI3HUMH YaCTHHAMHM KOJY 3MCHINYE PU3UK BHHUKHCHHS
TTOMMJIOK.
Pi3Hi Momyni MOXYTh pO3poOJSATHCS MapajenbHO 0e3 KOH(IIIKTIB, IO MiABUIIYE
e(EeKTUBHICTh KOMAaH/IH.



24

3aBASKHU 130JIAL11 JIOTIKH, 3MIHM B OJHOMY MOJYJIl HE BIUIMBAIOTh Ha 1HIII, 110 CIIPOLLYE
nporuec pepakTOpUHTY.

Henonixku FSD:

HoBuMm po3poOHMKaM MoOXxe 3HaIO0OMTHCS OUIbIIE Yacy JUIsl PO3YMIHHS CTPYKTYpH
MIPOEKTY.

VY neskux BUMAIKaX MOXYTh BUHUKATH CXOX1 (PYHKIIIT a00 YTUIIITH B PI3HUX MOIYJISX,
110 MOTpeOye MepeHECEHHS iX y CIiIbHY 00J1aCTh.

J1J1s1 HEBEJIMKMX 3aCTOCYHKIB Taka CTPYKTYypa MOKe OyTH HaJIMIPHOIO.

BrpoBamkenns: Feature-Sliced Design Moxe 3Ha4HO MOKPAIIUTH SKICTh KOIY,
OIABUIIUTH €(EKTUBHICTh PO3POOKUA Ta CIPOCTUTU MIIATPUMKY MPOEKTY, OCOOJIUBO Y
BEJTMKUX Ta CKJIQJHUX CUCTEMAaX.

MoayabHa (mpocta) apxitektypa. lle migxig a0 po3poOKU MpOrpaMHOro
3a0€3MeUeHHs, TIPU SIKOMY 3aCTOCYHOK PO30MBAETHCS HA HE3aJNEXKHI KOMIOHEHTH —
mosyini. KokeH Moaynib BUKOHY€ TIEBHY (DYHKIIIIO Ta Ma€ BJIACHY JIOTIKY Ta iHTepdeiic
JUISL B3a€MOJIIi 3 1HIIMMHM MOJYJISAMH. TakMM 4YHUHOM, PO3pPOOJISIOUM MPOEKT 32 UM
miaxoaoM, Bu "Oyayere" CBiM MPOAYKT 3 OKpeMux "IEermmHOK". 3BHYaHO, MOIYJIbHA
apXITeKTypa — 1€ TEPMiH, KU BUKOPUCTOBYETHCS HE JIUIIE B PO3POOII MPOrpaMHOro
3abe3neueHHs. [IpogoBkyoun aHajIoOrii0 3 OYIIBHUIITBOM: MPUKIATAMU MOAYIbLHUX
CUCTEM MOXYTh CIYKHTH MOAYJbHI OYZIBIl, COHAYHI Oarapei, BITpsSAHI TypOiHH.
MonynbHl KOHCTPYKINI MOEIHYIOTh y cOOl MepeBard CTaHaapTU3alli 3 IepeBaraMu
HaJAIITYBaHHSA, TaK IO MOAYAHUW MIAXI 10 apXiTEKTypu MO3BOJISIE PO3POOISATH
3aCTOCYHKHU B OUIBII MacIITaOOBaHOMY Ta MOJIYJILHOMY CTHIIL.

Iarepdeiic  kopuctyBaua (UI). InTtepdeiic kopucrtyBaua CKIATAEThCA 3
KOMITOHEHTIB, SIKI BUKOPHUCTOBYIOThCS Halyacrimie, 1 € cBOepiAHUM NpoeKTHuM Ul-
KUTOM. BIH CIIy)XUTh OCHOBOIO ISl CTBOPEHHS IHIIMX MIApiB MPOEKTY, MPOTE HE
MOBUHEH MICTUTH Oi3Hec-noriky. Lle m03Boisse YHUKHYTH CKJIQJHOIIIB 1 TIOMUJIOK i
Yyac TOBTOPHOTO BUKOPUCTAHHSI KOMIIOHEHTIB 3 1IbOTO MOAYJIs, 30epirarouu iX mpocToTy
Ta CTAOUTBHICTD.

Komnonentu. KoMmoHeHTH, 10 3HAXOASATHCS B IIbOMY KarTajo3i, € OKpEeMHUMH
eJleMeHTaMu 1HTepdeiicy kopucTyBada. Xoda BOHM MOXKYTh BKJIIOYATH 0a30By Oi3HeC-
JOTiKY, OakaHo 30epiratu ix sikomora npocTiUMU. LI KOMIIOHEHTH BUKOHYIOTH POJIb
BUILIOTO pIiBHSA aOcTpakili iHTepdeiicy, 3a0e3medyrodd Horo (yHKIIOHAIBHICTh 1
€CTETUYHICTD.

Monymni. KoxkeHn Moaysb MOBUHEH OYyTH MakCUMallbHO aBTOHOMHUM 1 MaTH YITKO
BU3HAYCHY BIAMOBINANBHICTh. YC1 HEOOX1aHI (PYHKIIT, BKIIOYAIOYN YTHIIITH, CXOBHUIIA
naHux, KkoHctaHTu Ta APl gns  B3aemonii, wMawTh OyTH  OrojiomieHi
BUKOPUCTOBYBATHUCS JHIINE B Mexax Moayns. lle mo3Bomsie YHUKHYTH JTyOIrOBaHHS
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KOy, 3a0e3ledyye MpPOCTOTY MIATPUMKH MPOEKTY Ta 3HUKYE PU3UK (PYHKIIOHATHHOT
IUTyTaHUHU. TakuM YMHOM, MOJYJl CTBOPIOIOTH J00pE CTPYKTYpOBaHy CHUCTEMY 3
BHCOKOIO Y3TOKCHICTIO BCepenHi ce0e 1 MIHIMAJIBHOIO 3aJICKHICTIO BiJl IHIIUX YaCTHH
MIPOEKTY.

Cropinku. BoHM € kKOMOiHaIll€0 MOAYJIIB 1 CIYI'YIOTh HAWBUIIUM PpPiBHEM
oprasizairii mpoekTy. BoHU MOXyTh OyTH TOJIJIEHI HA MiAKATAJIOTH JJIsl TIOJETIICHHS
HaBiramii. OCHOBHA PI3HUL MK CTOpIHKaMU Ta MOAYJISIMHU IOJSTae B 00cs31 Oi3HeC-
JIOTIKM: CTOPIHKKM MAarOTh OyTH SKOMOra OUIBII CHpPOIIEHUMH, a BCS Oi3HEC-JIOriKa
MOBUHHA OyTH po3MilieHa B Moayisix. Lle 103Bossie BUKOPUCTOBYBATH Ty CaMmy JIOTIKY
Ha PI3HUX CTOpIHKAaX, 3a0€3Meuyrud CTPYKTYpPOBAHICTh 1 3MEHINYIOYH CKJIATHICTh
MIPOEKTY.

Sk 1 Oynb-sIKMM 1HIIUNA apXITEKTYpPHUHN IMiJIX17, MOJYJIBHUH Ma€ CBOI CHJIBbHI
CTOPOHU Ta OOMEXKEHHS.

IlepeBaru:

° 3aBasku koHuemnii "myoaigHoro API" momymi 4iTko 130/1p0BaHi, 1Mo 3a0e3medye
OPOCTOTY B3aEMO/III.

° [adopmarrisi pyxaerbcsi Biff CTOPIHOK JO MOAYJIB, Jadi 10 KOMIIOHEHTIB, 1,
BpEILTI, 10 iHTep(deiicy KopucTyBaya.

o Yitkuii po3mojia 1MIapiB TO3BOJISIE JETKO BUKOPHUCTOBYBATU €JIEMEHTH IMPOEKTY
TIOBTOPHO.

o YiTka cTpyKTypa MOAYIIB CIPOIILY€E BHECEHHS 3MiH 1 OHOBJICHHS MPOECKTY.

° Moyl npaifforoTh aBTOHOMHO, 30€pirarouu MiHIMaJIbHY 3aJIeKHICTh OJIUH BiJl
OJTHOTO.

Henomiku:

o [HOA1 CKMamHO 3PO3YMITH, YU BapTO PO3MILIYBATH MEBHY (YHKI[IOHANBHICTH Y
MOJIYJIl Y B KOMIIOHEHTI1

° Mo>TuBi BHMAAKHU, KOJA OJWH MOJYJb MOTPEOYy€E 1HIIOTO, IO MOKE BHKJIHKATH
TPYJHOILI B OpraHizaii.

° VY neskux BuUmagkax Oi3HEC-JIOTKa MOKE BUSIBUTHCS "3aliBOIO" 1 MOAYyJiB abo
KOMIIOHEHTIB.

° 3B’5130K 3 rI100aThbHUMU 3MIHHUMU Ta TIOMIYHUKAMHU MOKE OyTH CKIIaTHUM.

Xoya meu miaxijg Mae AesKi OYeBUJIHI IepeBard, BiH BCE IIEC HE MIAXOIUTH JUIS
BEIUKUX 1 CKJIagHuX npoekTiB. Konu 3'saBaserscss 6arato (yHKUIA Ta Ol13HEC-JIOTIKH,
CTa€ IOCUTH CKIIQJHO MIATPUMYBATH 11 32 JJOTIOMOTOIO 111€1 apXITEKTYPH.
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Atomic Design. Ile meromonorisi opranizamii iHTep()EHCHUX KOMIIOHCHTIB Yy
(pOHTEH1, IO IPYHTYETbCS HA MPUHLMIAX KOMMO3WIil. [ges monsrae y moaui
KOMITOHEHTIB Ha M'ATh PIBHIB: aTOMH, MOJEKYJIH, OPTaHi3MHU, MAOJIOHU Ta CTOPIHKH.
PiBH1 Atomic Design:

Atomu (Atoms): HaitmeHmni opunuill iHTepdeicy, Taki SK KHOIKH, TEKCTOB1 TMOJIS,
ikoHkn. BOoHM HE MaroTh CKJIAMHOI JIOTIKM U € 0a30BUMH OymiBETHbHUMH OJOKaMHU.
[Tpuknan: <Button />, <Input />, <Icon />.

Monekynu (Molecules): KomOinarii aromiB, sKi CTBOPIOIOTH MPOCTINI €IEMEHTH
iHTepdeiicy. Hanpuknan, tekcroBe none 3 kHomnkoro. Ilpukian: <SearchBar />, sike
ckiamaerbes 3 <Input /> 1 <Button />.

Opranizmu (Organisms): CkinagHi KOMIOHEHTH, 10 00'€THYIOTh MOJEKYJIH i aTOMH
JUIS CTBOpeHHs Outhln (GyHKIioHAIBHUX OyokiB. [lpuknan: <Header />, sike MicTUTB
HaBIraIlito, JJIOTOTHUI 1 TOJIE TIOITYKY.

[Ma6nouu (Templates): MakeTu, siki OpraHi3yroTh OpTraHi3MU B TOTOB1 PO3TalllyBaHHS
Ha ctopiHili. I{e moxke OyTu mab0oH CTOPIHKHU 13 3ar0JIOBKOM, KOHTEHTHOIO YaCTHHOIO
Ta (hyTepom.

Cropiaku (Pages): IIoBHOIIIHHI CTOpIHKH, SIKI BKIJIIOYalOTh B ce0Oe IIadjJoHu 3
pEAUTbHUMU JTAHUMH.

[IepeBaru:

o CuHcTeMaTHyHICTh 1 3p03yMUIICTh OpraHi3alii KOMIIOHEHTIB.
o [TpocToTa y CTBOpEHHI JU3aliH-CUCTEM.

o JIerkicTp MOBTOPHOTO BUKOPUCTAHHSI KOMITIOHEHTIB.
Henomiku:

o Moske OyTH 3aliBUM JIsl MAJIUX TIPOEKTIB.

o Bumarae netaibHOrO IiaHyBaHHS HAa TOYAaTKOBHX €Tarax.
o JloriyHa cTpyKTypa 3a Iapamu

[le#t migxim ocoOMWMBO MOMYJSIPHUN y PO3pOOIl TU3AMH-CHCTEM 1 3a0e3neuye
cucTeMaTU4HICTh miaxoay o UL

Jloriuna cTpykrypa 3a mapamu. Lleii migxig nependavae moainl MpOEKTy Ha
JOT1YHI IIapH, SKI BHUKOHYIOTH pi3HI (QyHKUIi. OCHOBHa MeTa — pO3MEKyBaHHS
BIJIITOBIJAJIBHOCTEN 1 3MEHIIIEHHA 3B'13KIB MK YaCTUHAMU CUCTEMHU.
Hlapu y moriyHii CTPYKTYpI:
1. Presentation (IIpe3enramniiinuii map): Bianosinae 3a iHTepdeiic kopucTyBada Ta
B3aemomito 3 HuUM. Y (¢poHTeHal ne Ul-koMmoHEHTH, sIKi BIJAINOBIJIAIOTh 32
B1JI00pakeHHs Ta BBeleHHA naHuXx. [Ipukman: React-komnonentu, CSS-ctuii.
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2. Domain (IIlap 6i3nec-noriku): Mictuth Oi3HEC-TIpaBWJIa Ta OCHOBHY JIOTIKY
pobotu nporpamu. Lleit map He 3anexuts Big Ul un mxepen nanux. [puknan: Cepicu,
MO/IEJII.
3. Data (IIlap nanux): BinmoBinae 3a 30epiranHs, oOpoOKy Ta OTpUMaHHS JAHHX.
Bxrouae 3anutu 1o 6a3u nanux, API abo croponnix cepsiciB. [lpukman: API-3anutw,
GyHKii 17151 poboTH 3 623010 TaHUX.
ITepeBaru:
YiTke po3MeXyBaHHS BIAIOBIAAIBHOCTEH.
Jlerkicth BHECEHHSI 3MiH y NTEBHUH 11ap O0€3 BIUIUBY Ha 1HIIII.
JIerkicTh y TeCTyBaHHI.
Henomiku:
Mooke BUMaratu Ouiblie yacy JiJIsl HalallTyBaHHS.
[TigBuIy€e CKIATHICTh HEBEIIMKUX ITPOCKTIB.

2.2 3arajgbHa apxXiTeKTypa cucTeMn

Jns po3pobku BeO-mmatpopmu ZSU-JARS Oyno o0paHO Kill€eHT-CEpBEpPHY
apXiTeKTypy 4epe3 ii YMCIIEHHI TMepeBard Ta BIJIMOBIAHICT, BUMoOraMm mpoekty. llei
MIIX1T JO3BOJIIE YITKO PO3MEKYBaTH (PYHKI[IOHAIBHI 30HM MDK KIIEHTCHKOIO Ta
CEpBEPHOI0 YaCTUHAMM, IO MIJABUILYE 3PYUYHICTh PO3POOKH, MaciITabOBaHICTh 1
iATPUMYBaHICTh CUCTEMH.

KiienT-cepBepHa apxiTekTypa nependayae po3mnoail (YHKIIH MK KIIEHTOM
(iaTepdeiic kopucTyBaua) i1 cepBepoM (JOrika Ta yOpaBiaiHHA AaHuMH). KiieHT
3a0e3nedye 3py4yHH 1 aJganTUBHUM 1HTep(elc, TOAl AK cepBep 00poOIige 3amuTu,
BUKOHY€E O13HEC-JIOTIKY 1 HaJae JOCTyn 10 0a3u JaHuX. Takud Miaxij J03BOJISE
PO3pOOIIATH, TECTYBAaTH 1 MacImTabyBaTh KOXKHY YAaCTHHY CUCTEMH HE3aJeKHO, IO €
BOXJIMBUM Y BCIIMKUX IIPOCKTaxX i3 JWHAMIYHMMH BHMoramMu. Ha pucyHky 2.3
Npe/CTaBlieHa apXITeKTypHa cXxema BeO-riaThopMu 3  €JIEeMEHTaMU IITYYHOTO
1HTENeKTy. JIBIMHUMHU CTpUIKaMHU Ha CXEeMI1 MOKa3aHO PyX 1H(POPMALIMHUX TOTOKIB M1X
KJIIEHTOM (KOPHUCTYBaueM), cepBepoM, 0a30r0 gaHux Ta cucteMoro OpenAl.
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Client Backend
User = P Server 44— —|— — —® OpenAl
React.js

Database

Node.js

Puc. 2.3 KiieHT-cepBepHa apXiTeKTypa 3aCTOCYHKY

OCHOBHUMU NIPUYMHAMH BHOOpPY Kili€HT-cepBepHOi apxiTektypu mis ZSU-JARS
€:
Uitkuit po3noaisi o0oB'sa3kiB. KiieHT BIAMOBIAA€E 3a B3a€EMOJII0 3 KOPUCTyBaueM, a
cepBep — 3a 00pOOKY 3anuTiB 1 30epiraHHs JaHUX.
MacmraboBanicts. KitieHT 1 cepBep MOKHA ONTUMI3YBaTH a00 MacmTabyBaTh OKPEMO,
3aJIEKHO B1J] HABAHTAXKEHHS.
MosxnuBicTh iHTerpaiii: Jlerka inrerpamis 3 iHmuMu cepBicamu 1a API, Takumu sk
Monobank API, ayist orpumanss iHdopMmaiiii mpo 30ip.
I'myukicth y po3poOil. Pi3HI kKoMaHAW MOXKYTh MpaIOBaTH TapajelbHO Haj
KIIIEHTCHKOIO Ta CEPBEPHOIO YaCTUHAMM.

2.2.1 ApxirekTypa 0eKeHA-4aCTHHH IIaThopMu

VY OekeHA-yacTUHI MIAT(HOPMHU BUKOPHUCTAHO MPOCTY apXITEKTYpy OpraHizaiii
koxy. Llei migxin 3abe3reuye 1HTYITHBHY OpraHi3allifo Koay, IO CIIPOIIYE PO3pOOKY,
MIATPUMKY Ta pO3WMpEeHHS cucreMd. OCHOBHUMHM TpPUYMHAMU BHOOpY II€l
apXITEKTYpPH €:

[Tpo3opicth cTpykTypu. PO3pOoOHMKHN JIETKO 3HAXOMATH MOTPIOHHWI KOM, OCKIIBKH BiH
OpraHi30BaHUM 3a 3pPO3YMUIMMH KaTeropisMu, TakuMu sk '"services", "controllers",
"models".

Jlerkicte HaBirauii. IIpocTora oprasizauii mamok A03BOJIAE€ IIBHJIKO OPIEHTYBATHCS
HaBITh HOBUM YWICHAM KOMAaH/IH.

I'myukicts. /lonaBaHHs HOBUX (DYHKI[II UM MOAYJIIB HE MOPYIIYE 3arajJbHOI CTPYKTYPH.
Minimizaris ayonroBaHHsS Koay. KokKeH KOMIIOHEHT Ma€ YiTKe MiICIle pOo3TalllyBaHHS,
110 3arooirae 1yoIrOBaHHIO.
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Ha pucynky 2.4 300paxeHO CTpyKTypy Manok OexeHa-yacTuHH miatdopmu ZSU-
JARS.

v ZSU-JARS-SERVER

> node_modules
v prisma
> migrations
dev.db
schema.prisma

v @F src
v jar
> dto

jar.controller.ts
I jar.helpers.ts
3\ jar.module.ts
I jar.repository.ts
jar.service.ts
v lib
> WM constants
> B@ functions
> messages
> openai
> BB types
app.controller.ts
"\ app.module.ts
main.ts
prisma.service.ts
.env
® .eslintrc.js
@ .gitignore
= .prettierrc
‘¥ nest-cli.json
package-lock.json
package.json
README.md
Eh tsconfig.build.json
Eh tsconfig.json

Pucynok 2.4. CTpykTypa nanok 0eKeH/1-4acTUHU Tu1aThopMu

OCHOBHI TIanKu:

Prisma/ - mictuts ¢aiiny, nmos's3aHi 3 023010 TaHUX, 30KpeMa:

schema.prisma — omucye cxemy 0a3W JaHWX, BKJIFOUAIOYM MOJIENI Ta 3B’SA3KU
MK HUMH.

migrations/ — 30epirae icTopito 3MiH y 0a3i JaHUX JJIS TIATPUMKH Y3TOJKEHOCTI
CTPYKTYpH JTaHUX.

src/ - ocHOBHA TarKa 3 KOJIOM 3aCTOCYHKY. BOHa MICTHUTh TaKi Imi{anku:

jar/ - moxysb mist poboTH i3 cyTHicTio "Jar".

messages/ - mMoayib ais podoru i3 cyrHicTio "ChatMessage".

openai/ - moxynb s poooTu 3 Al
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lib/
constants/ — KOHCTaHTH, 5IKi BUKOPUCTOBYIOThCS Y MPOEKTI.
functions/ — 3aranpHi QyHKIII.

types/ — BusHauenns tuniB TypeScript, siki BAKOPUCTOBYIOTHCS B ITPOEKTI.
2.2.2 ApxitekTypa GpOHTEHA-4YACTUHHU IIATHOpMH

Y (ppoHTEeHA-4aCTHHI IUIATQPOPMHU TaKOX BHUKOPUCTAHO IPOCTY aAPXITEKTYpPY
opranizamii komy. Ils crpykrypa Oyna obOpana depe3 ii aganTHUBHICTh 10 IMOTpPeO
MPOCKTY, 3PYUIHICTh Y PO3pOOIIi Ta iHTerparii HoBUX (QyHKIiH. [ 0OBHUME TIepeBaraMu
€:

VYci ¢aitnu kommoHeHTa (CTWII, JIOTiKA, TECTH) 30epiraloThCsi B OJHOMY MICIH, IO
MIBULLY€E 3pYYHICTh pOOOTH 3 HUMH.

KoMIOHEHTH JIErKO MOBTOPHO BUKOPUCTOBYIOTHCS B PI3HUX YACTUHAX MPOEKTY.

HoBa (yHKIIOHANBHICTE J0/1a€Thcs 0€3 HEOOXIIHOCTI 3HAYHUX 3MIH Yy CTPYKTYpl
POEKTY.

et miaxin 7o6pe miaxXoguTh Al KOMIIOHEHTHO-OPIEHTOBAHUX (PEMMBOPKIB, TAKHX K
React.[8]

Ha pucynky 2.5 300paxeHO CTPYKTypy Hamok (hpOHTEHA-YaCTUHU TIaThHOpMH
ZSU-JARS.



31

v ZSU-JARS 0

I
C

> node_modules
> EE public
v [@F src
> api
v assets
> BE icons
> BE images
> styles
> components
> WM constants
> pages
> E® types
> utils
& App.tsx
custom.d.ts
declarations.d.ts
& index.tsx
.env
@ .gitignore
== .prettierignore
== .prettierrc.json
® eslint.config.mjs
package-lock.json
package.json
README.md
tailwind.config.js
By tsconfig.json

Puc. 2.5 CrpykTypa nanok (ppoHTEHI-4aCTUHU TUIaTPOopMU

OCHOBHI TanKu:

src/ - ocHOBHA TarnKa 3 KoJJoM (PPOHTECHTY

api/ - MicTuTh QYHKIIIT 11t pOOOTH 3 OCKEHI0M, HANPUKJIIAJI, 3alTUTH Yepe3 AXios.

assets/:

icons/ — iKOHKH Ji1s1 iHTeperiCy.

images/ — 300pakeHHsI, 1110 BAKOPUCTOBYIOTHCS Y MTPOCKTI.

styles/ — rmo0anbhi ctuai (CSS uu Tailwind CSS).

components/ - MICTUTh I1HAUBIAYaJbHI KOMIIOHEHTH iHTep(eicy KOopuCTyBaya
(UI), sxi BUKOPUCTOBYIOTHCS Y CTOPIHKAX.

constants/ - KOHCTaHTH, SIKi BAKOPUCTOBYIOTBCSL Y TIPOCKTI (HAMIPHUKIIAL, KOJIbOPH,
HUISIXH).

pages/ - MiCTUTh KOMITOHEHTH, 110 BiIMOBITAt0Th 32 BiJOOPaKCHHS CTOPIHOK.
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types/ - Bu3HaueHHs THmiB nanux st TypeScript.
utils/ - yrumitapHi GyHKIIT 1y poOOTH 3 TaHUMHU.
.eNV — 30epiranHs KOH(1ASHIIINHNX KIF0YiB i1 podotu 3 AP
tailwind.config.js — kondiryparis Tailwind CSS.

[{s mpocTa apxiTekTypa mamok y OekeHal Ta (PpoHTeHAl 103BOjsSE TaThopmi
OyTH 3pY4YHOIO IS MIATPUMKH ¥ PO3UIMPEHHS, 0 OCOOJMBO BaXKJIMBO ISl MPOEKTY,
KWW MOKE MacITabyBaTHCS 3 YaCOM.

2.3 BUCHOBOK /10 po3aiiay

VY poznini 2 Oyja0 MpoaHaNI30BaHO apXITEKTYpHI PIIIEHHS, K1 3a0e3Me4YyroTh
edeKTUBHY pO3pOOKY, MIIATPUMKY Ta MaciuTaboBaHicTh BeO-matdhopmu ZSU-JARS.
Po3rnsan apxitekTyp po3nouaBcs 3 Kiacu]ikallii iX Ha JBa OCHOBHI BUAM: apXITEKTypH
IIIJIOTO 3aCTOCYHKY Ta apXITeKTypH oprasizamii komy. s 3araipHOi apXiTEeKTypu
cCUCTEMHU OylI0 OOpaHO KITIEHT-CEPBEPHUMN MIAXiJ, SKUH TO3BOJSIE PO3AUIMTH Ol3HEC-
JOTIKY MDK OEKEeHIOM 1 (pOHTEHIOM, 3a0e3Meuyloud BHCOKY MPOJYKTUBHICTh 1
THYYKICTb Y pOOOTI.

Jlnst opraHizaiii Koay Ha (PpOHTEH/I BUKOPUCTOBYBasIacs '"mpocTa apxiTekrypa',
OpIEHTOBaHa Ha TIOAUI KOMIIOHEHTIB 3a (YHKIIOHAJIbHUM TIpu3HadeHHsM. lle
JIO3BOJIMJIO JTOCSITTH MOAYJIBHOCTI, KOJMM KOXKHA Talka BIAMOBia€ 3a KOHKPETHY
YacTUHY (YHKIIOHANTY, TaKy SK KOMIOHEHTH 1HTepdeiicy, API-3anutu abo norika
HaBiramii. bekenn moOymgoBaHuil 13 BuUKOpucTaHHSAM Nest.js, mo 3abe3nedye YiTKy
CTPYKTYpPy MOJYJIIB Ta BHKOPUCTaHHS CTaHAAPTHUX IIAa0JOHIB AJI BIPOBAIKCHHS
013HEC-JIOTIKH.

AHani3 apXiTeKTyp Oprasizauli KOAy BKIIOYaB OIJIAJ TPaJUWLIAHOT MOJYJIbHOI
apxiTekTypu, miaxony Atomic Design mist ppoutenay ta Feature-Sliced Design (FSD).
Y mpomy koHTekcTi FSD BuainseTbcss CBOEIO OpIEHTAIlE0 Ha Oi3HEC-JOTIKY Ta
MOJIMBICTIO TIOCTYIOBOI'O BIIPOBAJKEHHS. Taki apXiTEKTYpHI MIIXOJHU J103BOJISAIOTH
30epiratu MOPsAOK Y KO HaBITh IMiJl YaC aKTUBHOTO MacCIITaOyBaHHS MPOEKTY.

3arajibHa apxITEKTypa CHUCTEMM peaji3oBaHa Ha OCHOB1 MPUHIMIIB KIIEHT-
cepBepHOi B3aeMojii, je OCKeH]I BiAMoBigae 3a 0OpOOKY 3amuTiB, YIpaBIiHHSI 0a3010
JaHuUX Ta iHTerpamito 3 3oBHImHIMEH API, a ¢QpoHTeHm® 30cepemxyeTbcs Ha
BiIoOpakeHH1 1HTepdelcy Ta B3aeMOAll 3 KOpHUCTyBadueM. ApXITeKTypa OCEKeH]I-
JacTUHH 0a3yeThCsl HA BUKOpUCTaHHI Nest.js 13 MOIYJIBHOIO CTPYKTYPOIO, IO BKIFOUAE
MOJlyJib jar, sSIKUW BIJIMOBIJA€ 3a YNPABIIHHS BCIMa acneKkTamu poOoTH 31 300pamu.
Ileit Mmomynb IHTErpyeThCA 3 023010 TaHKMX, peaizoBaHOoI0 yepe3 Prisma, 3abe3neuyroun
epeKkTUBHY pOOOTy 3 BEIMKUMH OOCSAramMu AaHHX. ApXITeKTypa (POHTEHI-4YaCTUHU
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noOynoBaHa Ha React i3 9iTKMM TOIJIOM KOMITOHEHTIB 1 BUKOPUCTAHHSM CYYaCHUX
010ioTek, Takux sik Material Tailwind s ctumizarii. [10]

Takum 4YwHOM, BHUOpaHiI AapXITEKTYpHI pIIIEHHS JO3BOJWIM 3a0€3MeUnuTH
THYYKICTh, CTPYKTYPOBaHICTb 1 BHUCOKY NPOAYKTHUBHICTH Miardopmu. YiTkuil moain
JIOTIKA MDK (POHTEHJOM 1 OEKeHJO0M, a TaKOXX pallioHaJbHA OpraHizallis KOIy CTaJH
KIIFOYOBMMH (DaKTOpaMu, IO JO3BOJISIIOTH TUIATGOPMI JIETKO aJanTyBaTUCSA 0 HOBUX
BUKJIUKIB 1 BUMOT KOPUCTYBaYiB.
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Po3nin 3 PO3POBKA BEB-IIVIAT®OPMMU

st po3po6ku BeO-mmathopmu ZSU-JARS 6yno oopano SCRUM-MeToxposorio,
AKa € OJHUM 13 MIAXOA1B THY4YKOro ympasiiHHa npoektamu (Agile). SCRUM nozBosie
PO3ILIUTH PO3POOKY Ha KOPOTKI IIUKJIM, 3BaHI COPUHTAMHU, 110 TPUBAIOTH B1Jl OHOTO J0
YOTUPHOX THXKHIB. Y KO)KHOMY CIIPUHTI CTaBIJIMCS KOHKPETHI U1, IKi HEOOX1THO OyI10
JOCSTTH, 1 PETYJISIPHO MPOBOAWIMCS 3yCTpiul JUIs aHaji3y Mporpecy Ta OOTrOBOpPEHHS
nonaneiux KpokiB. SCRUM — 11e THy4Ka METOMOJIOTiS YNPaBIiHHSA MPOEKTaMHU, SKa
3aCHOBaHa Ha iTepatTuBHOMY Miaxo/i. OcHoBHI nepeBaru SCRUM:

e PeryisipHi 3BiTH JO3BOJIAIOTH OAYUTH MIPOTPEC.
e MOKJIUBICTh MIBUAKO 3MIHIOBATH MPIOPUTETH Ta J10aBATH HOB1 BUMOTU.
e KokeH CIIpUHT 3aKIHUYETHCS TOTOBUM JIO BUKOPUCTAHHS (PYHKI1OHAIOM.

BukopucraHi iIHCTpyMEHTH

Visual Studio Code (VSCode). Ile Oe3komrToBHE CepemoBUIE PO3POOKH 3
OIATPUMKOIO  pPO3UIMPEHb, sKe 3abe3nedye 3pydyHuil 1HTepdeidc 1 MOTYKHHUM
dynkiionan. B oMy 3acToCyHKY € iHTerpariis 3 Git, aBTOIOMIOBHEHHS KOy, 1€0ariur,
BEJIMKA KUIbKICTh TUIAriHiB. 3a0e3mneuye e)eKTUBHICTh 1 THYUKICTh Y pPO3pOOIIi.

Git Ta GitHub. Git 3a0e3neuye nokaibHe 30epexeHHsl 1ICTOpii 3MiH 1 JO3BOJISAE
npamtoBatd B komanai. GitHub me xmapHuil cepBic sl 30€peKeHHsT pEeno3UuTOpIiB 1
CHiBIIpall 3 IHIIMMU po3poOHMKamMu 3a mnorpedbu. Lli iHTCcymMeHTH 3a0e3mneuyroTh
HAJIHHICTh, ICTOPIIO 3MIH 1 3pYYHICTh KOMaHAHOI pOOOTH.

3.1 Bu6ip TexHoJI0Tiii Ta MOB IPOrpaMyBaHHS

3.1.1 TexHous10rii T2a MOBH U1l PO3POOKH (PPOHTEH YACTHUHH

Hns po3poOku  ppoHTeHA-yacTUHM BeO-matgopmMu Oyno 00paHO MOBY
nporpamyBanHs JavaScript (JS), sika € OCHOBHMM CTaHJIApPTOM JJii CTBOPEHHS
AUHAMIYHUX  BeO-moaatkiB. JavaScript J03BoOJsie  J0JaBaTH  IHTEPAKTHBHICTD,
manimymoBatd DOM i nparroBatu 3 APL.[6]

[{s MoBa nporpamyBaHHs, fKa MIATPUMYE KUTbKa MIAXOAIB 0 po3p00KH, 30KpemMa
MOJ1I€BO-OPIEHTOBAHE, (PYHKIIOHAIbHE Ta OO'€KTHO-OPIEHTOBAHE MPOTrpaMyBaHHs,
BKJIFOUAIOYH MPOTOTUITHE MpOorpaMmyBaHHs. BoHa crouaTKy cTBOproBasiacs aJisi poOOTH
Ha CTOPOHI KJIIEHTA, MPOTE 3 PO3BUTKOM TEXHOJOTIM Ta MOSBOIO IIAT(OpM, SK-OT
Node.js, JavaScript Takox mnoyanu akKTUBHO BUKOPHUCTOBYBATH Ha cepBepi. 3aBASKU
CBOIMl yHIBepCaJbHOCTI, JavaScript cChOromHi CTaB HE3aMIHHUM IHCTPYMEHTOM JIJIst
CTBOPEHHSI 1HTEPAKTUBHHUX BeO-I0JATKIB, 10 3pOOMUIO0 HOro MOBOIO MPOrpaMyBaHHS
HOMep ouH y CcBiTi IHTepHeTy. [28]

OpeitmBopkH JavaScript sSBISAIOTH CO00I0 crierianizoBaHi 010J110TE€KH, K1 MICTATh
3a37aJeriib HAMMCAHUM KOJ, IO CIPOINYyE BHUKOHAHHS TUIOBUX 3aBAaHb Yy MPOIEC]
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po3poOku. BoHu 3abe3medyroTh OCHOBY [IJIsi CTBOPEHHSI BeO-IOJaTKIB 4M BEO-CaWTIB,
MPOMOHYIOYM BXKE€ TOTOBI pIlIEHHA s Oararbox 3ajad. Xouda po3poOKa LIIKOM
MO>JIMBA 1 6€3 (hpeMBOPKIB, IX BUKOPUCTAHHS 3HAYHO TOJIETIIYE KUTTS MIporpamicTam
3aBISKH TOMY, IIO BOHU ONTHUMI3YIOTh MPOLECH 1 3HWKYIOTH TpynoButparu. Oxpim
TOTO, OUTHIIICTh (PEHMBOPKIB € OE3KOIITOBHUMH 1 MAalOTh BIAKPUTHUN BHUXIJTHHUM KO,
10 POOMTH iX JTOCTYITHUMHU JIJISL BCIX pO3POOHHUKIB.[27]

OcHoBHa TmepeBara BUKOPHCTaHHS (PEHMBOPKIB TMONSATa€ y 3HAYHOMY
MIBUIIEHH] TPOAYKTUBHOCTI. BOHM J03BONSIFOTH 3MEHIUTH KUIBKICTh KOy, SKHI
MOTPIOHO MUCATH BPYYHY, 3aBASKHU BXKE ICHYIOUMM TOTOBHM (YHKLISIM Ta MIa0JIOHAM.
Hamnpuknaz, 6arato e1eMeHTIB Cy4acHUX BeO-10/IaTKIB, TAKUX SIK KHOTKHU Y (OpMU, HE
NOTPIOHO CTBOPIOBATH 3 HYNSI, OCKUIBKM BOHH JOCTYNHI Yy BUTJSII CTaHIAPTHHUX
KOMIIOHEHTIB. DpelMBOpKHM TakoX ajganToBaHI Il CTBOPEHHS Cy4YacHUX BeO-
iHTepdeliciB, TOMy iX IMIHUPOKO BUKOPUCTOBYIOTH BEO-PO3POOHUKH JUIsl LIBUAIIOTO 1
SKICHIIIONO BUKOHAHHA 3aBaaHb. HailOunbm momynsipHi ¢peiimBopku JavaScript €
React.js, Angular Ta Vue.js. Ha pucynky 3.1 HaBemeno cratuctuky Ttom 10
HavmonysipHimmx (peiimopkis Js.[29]

Top 10 Most-used Web Frameworks in 2021

Source: Jet Brains Survey of 183 countries/regions

React 1 _ 49% Electron 6 - 10%
Vue.js - Angular 7 - 9%
Express 3 - 24% Other 8 - 8%
Angular 4 - 18% Svelte 9 . 3%
N?tia\f; 5 - 14% Cordova 10 . 3%

Puc. 3.1 Ton 10 HaiinmonynspHimmx GpperiMBOpKiB Js

React.js € onniero 3 HaOUTBI NomyIsspHUX 010710TeK JavaScript 1y1s cTBOpeHHs
KOpHUCTYBallbKuX iHTepdeiciB. L{g 610moTeka Oyna ctBopeHa iHxeHepamu Facebook y
2011 pori, mo6 onTUMI3yBaTH pOOOTY 31 CKJIQJAHUMU 1 TUHAMIYHUMHU BeO-01aTKaMH,
takumu sk Facebook Ads. Yxe y 2013 pomi React ctaB mocTymHUM i3 BIAKPUTHM
BUXIJTHUM KOJIOM, IIO CHPUSJIO WOro CTPIMKIA MOMYJSIPHOCTI cepell po3poOHuKiB. Ha
crorofHi React akTHBHO BUKOPHCTOBYIOTh Y CBOiX MpPOEKTax Taki rirantu, sk Netflix,
Airbnb Ta PayPal. YHikansHO0 0coOnuBicTIO React € oro KOMIOHEHTHA CTPYKTYpa:
iHTEepdeiic ckIamaeTbes 3 0araropa3oBuxX OJOKIB KOAY, KOXKEH 13 SIKMX BIATOBiJaE 3a
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MEBHUN €NEeMEHT CTOpPIHKH, HAIMpHKIaJ, KHOMKY 4YHM TEKCTOBe moie. React Takox
BUKopuctoBye JSX — cuHTakcuc, sikuil noegnye JavaScript ta HTML, mo poburts
foro ay)e 3pydHHM JJIs CTBOPEHHs iHTepdeiici. [1]

Angular — me me oaHa MOTY)XHa IUaTdopMa JIs CTBOPEHHS BeO-I0/IATKIB,
po3pobiiena kommaniero Google. Bona crBopeHa miisi moOyaoBH OJHOCTOPIHKOBUX
nonatkiB (SPA), siki aKTMBHO BHUKOPUCTOBYIOTBCS Yy BEJIMKHX IPOEKTaX, TaKUX SK
YouTube Ta Google Docs. Angular BigoMuii CBOIM KOMIOHEHTHHUM IiJIXOJOM 1
IUPOKUMH MOXIMBOCTsIMU 1HTerparii JavaScript i3 HTML Ta CSS. [Ins nanucanas
koay B Angular BukopuctoByeThcsi TypeScript — MoBa, fKa € po3mupeHHsaM JavaScript
1 TATpUMYE CTAaTUYHY THINI3AII0, KJIACH, a TaKoX 1HIN po3mwupeni (yukmii. [ls
m1aTpopMa 4yA0BO MIIXOAUTH JJI1 HOBAUKIB 3aBISKH CBOIN CTPYKTYpI Ta 3p03yMUIOMY
igxXomy 10 po3pooku. [14]

Vue.js, y CBOIWO uYepry, BIJOMHA CBO€IO MPOCTOTOI0 Ta THYYKicTIO. llei
(GpeliMBOpPK CTBOpPEHUH JIsl MOOYJO0BU CydacHUX 1HTEP(EHCIB 1 JIETKO IHTETPYEThCA 3
immmu  JavaScript-6i6miorekamu.  Mloro  BUKOPHCTOBYIOTH Taki KOMIMaHii, K
PlayStation ta Stack Overflow. Vue.js 103Bojsie MIBUJIKO CTBOPIOBATH JHHAMIYHI
iHTEepdeiicu 3aBIIKH CBOIM PEaKTUBHOCTI Ta 3pYYHOCTI Yy BUKOpucTaHHI. DpeliMBOpK
MIPOIIOHY€E 1HCTPYMEHTH AJI CIPOILIEHHS poOOTH, SK-OT IHTEepPEelc KOMaHIHOIO PsiaKa
(CLI) ta BOynmoBaHi 11a0J0HM, 1110 3HAYHO MPUIIBUAIIYIOTH IIPOLeC po3poOku. Vue.js
CTaB 1iJcaJlbHUM BHUOOpPOM MJii PO3POOHMKIB, SKI IIHYIOTh MPOJYKTUBHICTH,
aJIaNTUBHICTH Ta IMBHKICTh OCBOEHH:.[18]

Orxe micns aHamizy (QpedMBOPKIB i po3poOku iHTepdeiicy Oyno obpaHo
React.js — omny 3 HadmomyssipHimmx Oi0TIOTEK TSI CTBOPEHHS KOPUCTYBallbKUX
iHTepdeiiciB. OcHoBHI nepeBaru React:

Komnonentnuit migxin. Kom posaineHuit Ha HEBENWKI MOBTOPHO BHKOPHUCTOBYBaHI
KOMITOHEHTH.

Bipryanpauit DOM. IlinBuiiye mpoayKTHBHICTh 3a paxyHOK MiHIMi3allli omeparii i3
peanbauM DOM.

OnHocTOpOHHIM MOTIK JaHuX. [losermiye yrnpaBiaiHHS CTAHOM 1 pOoOOTY 3 JaHUMHU.
Benuka cninbHOTa. HasiBHICTH OaraTb0X pecypcis, 010110TEK 1 MJIATTHIB.

JonatkoBo BUOpaHi OCh Taki 010J110TEKU:

@material-tailwind/react - e 6iOmioreka, ska moeaHye MoxutuBocTi Tailwind
CSS ta Material Design. IlepeBaru - mBuAKe CTBOPEHHS aJalTUBHOIO, €JIETaHTHOTO
iHTepdeiicy. J1o3Bossie 3pydHO CTHII3yBaTH KoMoHeHTH Ha ocHOBI Tailwind CSS.[4]

react-hook-form - mns poGoru 3 ¢opmamu. I[lepeBarm B mpocToTi iHTErpaiii,
BHCOKOI TIPOJTYKTUBHICTI.
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@tanstack/react-query - mns pobotm i3 cepBepHMMH JaHuUMH. [lepeBaramu €
aBTOMATHYHE KEITyBaHHs, CHHXPOHI3AIlis JaHUX 13 cepBepoMm.[12]

tailwindcss - yrunitapauii CSS-GpeiiMBOPK ISl IBUAKOTO CTBOPEHHS JU3aiiHYy.
[lepeBaru y J€rkicTi y HaJalITYBaHHI Ta CTBOPEHHI aAalTUBHUX 1HTEP(EHCIB.

axios - BuUKOpHCTOBYeTbCs gt o00poOku HTTP-3ammriB. Ilpoctuii  y
BUKOPUCTaHHI, MITPUMKA IHTEPCENTOPIB IS POOOTH 3 TOKeHaMu aBTopu3ariii.[11]

3.1.2 TexHos0rii TA MOBM JIf1 PO3POOKH OeKeHI YaCTHHHU

Hns 6exenn-yactunu oopana Node.js — 11e miiargopma, sika 103BOJISI€E 3aITyCKaTH
JavaScript Ha cepsepi. Node.js Oyna ctBopena y 2009 pori Paitianom Jlanem 1 orpumana
MOMYJISIPHICTB 3aBJISIKU CBOIM BUCOKIM MPOXYKTUBHOCTI Ta 3pyYHOCTI BUKOpHCTaHH:L. [9]

OcHoBHi MmoxJsiuBOCTi Node.js:

AcHHXpOHHA Ta MO/1IEBO-OPIEHTOBAHA apXITEKTYypa, 0 3a0e31euye BUCOKY IIBUIKICTb.
Buxopuctanus npm (Node Package Manager): loctynm a0 MiIbiOHIB 010J10TeK 1
MOYJIIB.

[TinTpumka WebSockets 17151 CTBOpeHHS pealibHOTo Yacy aoaatkis.[16]

Jns  opramizamii OeKeHA-4acTMHU BHUKOpPUCTAHO (QpeiimBopk Nest.js, sSKwHii
nooynoBanuit Ha ocHoBi Node.js Ta Express.js. Nest.js 103BoJsi€ CTBOPIOBATH
MOJIYJIbHUHM, CTPYKTypoBaHUM 1 MacmtaboBanuii Oexenn. CtBopenuit y 2017 poii
Kaminem Mimanekom K pillieHHsI i1 OpraHi3aiii BeTUKUX MPOCKTIB. [2]

OcnoBHumu nepeBaramu Nest.js € BOyaoBaHa miarpumka TypeScript, iHTerpanis
3 pizuuMu 0azamu nanux depes ORM (Object Relational Mapping), sik Prisma Ta uiTka
CTPYKTypa MPOEKTy Ha 0CHOBI Moy IiB.[30]

JlonatkoBo BUOpaHi OCh Taki O10JTIOTEKH Ta MOIYJII:

@nestjs/swagger - mns aBromatudHOl TeHepanii mokymenTtamii API. Cnpomrye
CTBOPEHHSI JIOKYMEHTALI JIJIsl €HATOIHTIB.

prisma - ORM mus pobotu 3 Oazamm pgaHumx. [IpocTwii y BHKOPHCTaHHI,
HOTYXHHH IHCTPYMEHT s TeHepanii SQL-3anuTis. [3]

openai - inrterparist 3 API OpenAl mist poboru 3 II. Jlo3Bossie cTBOproBaTH
IHTENEKTYyallbH1 4aT-00TH, aBTOMAaTU3YIOUU B3a€EMOJI1I0 3 KOPUCTYBAUEM.

IXjS - peakTuBHa OiOsioTeka ausi poOOTH 3 TOTOKAMH JaHUX. 3PYYHICTH Y
CTBOPEHHI aCHHXPOHHHX OTIepAaIlii 1 MOTOKIB.

eslint, prettier - iHCTpyMeHTH JyIs 3a0€3MCUEHHS CTHIIIO KOIy. 3a0e3MleuyroTh
YUTA0ETBHICTD 1 KOHCUCTEHTHICTh KOy y npoekTi.[13][15]

3.2 Peanizanisi 3aCTOCyHKY

OcHoBHa MeTa 1l€i YAaCTMHM — CTBOPUTH 3pY4YHHUH, aJaNTUBHUNA 1
dbyHKIIIOHAIBHUHN 1HTEpdelc KopHucTyBava, 110 3a0e3rnedye eQeKTUBHY B3aEMOJII0 13
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mwiathopMoro. Y IbOMY PO3JIiIi OMUCYETHCS MPOIEC HAIAIMTYBAHHS CEPEIOBHUINA Ta
CTBOPEHHSI OCHOBHUX KOMIIOHEHTIB, YaCTHH, MOAYJIE€H 3aCTOCYHKY.

Po3pobka mmarpopmu ZSU-JARS mnoumHaeThCs 3 MATOTOBKH CEPEIOBHIIL
pPO3pOOKH Ta BCTAHOBJIEHHS BCIX HEOOX1IHHMX 010J110TEK 1 HaJAITyBaHb 1IHCTPYMEHTIB.
HanamrtyBanHs cepefoBUIlla € BaXKIUBUM €TaloM pPO3POOKH MIaTGOpMH, SIKUN
3abe3nedye ePeKTUBHICTL poOOTH K (PpOHTEHA, Tak 1 OekeHn wactwHH. JImsi 0060x
YaCTUH MPOEKTY BUKOPUCTOBYIOTHCS CY4aCHI1 IHCTPYMEHTH Ta 010J110TEKH, 1110 3HAYHO
CHPOIIYIOTh TIPOIEC PO3POOKH Ta MmiATPUMKH.[23]

Ha nouatkoBomy erami Oyno BCTAHOBJIEHO BCI HEOOXIJHI 3aJE€XHOCTI 4Yepes
MEHe/DKepu makeriB npm. Ile mo3Bomsie aBTOMAaTH3yBaTH 3aBaHTa)KCHHs O10J110TEK 1
3a0esredye IeHTpani3oBaHe ympaiiHHsA Bepcisimu. daiin “package.json’ micTuth Bei
OCHOBHI 3aJI&KHOCTI JJii 000X 4YaCTUH TMPOEKTY, BKJIIOYAIOYM IHCTPYMEHTH IS
PO3POOKH Ta TECTYBaHHS.

OpHuM 13 KJIIOYOBHX (DAifIiB y MPOEKTI € ".env', SIKU BUKOPUCTOBYETHCS IS
30epiraHHs KOH(iIEHIIHHUX AaHuX, Takux sk API-kmoui, URL 6a3u maHux a6o
napameTpu cepenonuina. Llei ¢aiin He 30epiraersest y penozutopii Git, 1m0 3a6e3neuye
Oe3rneky naHux. Y (pOHTEHI-YaCTHUHI .enV BUKOPUCTOBYETHCS JJIA MIAKIIOYEHHS 10
API, a B OekeH1-4yaCTUHI — /I HaJallTyBaHHs NapaMeTpiB 0a3u JaHHX 1 CEPBEPHUX
3MiHHHX.[17]

Kondirypamiitauii daiin “tsconfig.json’ Takoxk Bimirpae BaxIJIMBY POJIb Y MPOEKTI,
OCKUJIbKM HaJlallITOBYye mapaMmeTpu kommutsaiii TypeScript. Y HbOMY BHU3HAYaIOThCS
NUISIXK JI0 TamoK, crenudikamii MOAyJdiB, a TaKOX MpaBWiIa, sKi KOHTPOIIOIOTH
TUII3allil0 Ta CUHTAKCUC y KoJl. lle momomarae yHHMKaTH MOMWIOK Ha paHHIX eTamax
pO3pOo0KH 1 3a0€31euye BUCOKY SIKICTh KOMY.

Y dpontena-yactuni Oynmo iHterpoBano Tailwind CSS ans crwmizarii
koMroHeHTiB. Tailwind 103Bossie BUKOPUCTOBYBATH YTUIITAPHUN MIAX1]T 10 CTUJIIB, 11O
CIIPOIIy€ CTBOPEHHS alanTUBHUX iHTepdeiiciB. OKpiM MHOT0, HAAMITOBAHO 01010TEKY
“@material-tailwind/react’, sxa 3abe3medye TOTOBI KOMIIOHEHTH, pO3po0IIeHi
BIJIMOB1IHO 710 mpuHIMIIIB Material Design. [[ns 3abe3nedeHHs KOHCUCTEHTHOCTI KOy
Ta (¢opmaryBaHHa Oyno HamamrtoBaHo 1iHcTpymeHTH ESLint 1 Prettier. Bouu
JIOTIOMararoTh aBTOMATH3YyBaTH IIEPEBIPKY KOAY Ha BIAMOBIIHICTh CTHUIICTUYHUM
BUMOT'aM Ta YHUKATH TTOMUJIOK.

VY OekeHa-yacTUHI BUKOPUCTOBYEThCs Nest.js, a Takox Prisma s podotu 3
6a3oro ganux. L{i iHcTpymMeHTH Oyiu IHTErpoBaHi Ta HAJIAIMTOBAHI BiJIMOBITHO 10 BUMOT
npoekTy. Nest.js 3a0e3neuye MOyIbHY CTPYKTYPY OekeHy, a Prisma crporrye poboty
3 0a3010 JaHUX 3aBASKH YITKIH cXeMi Ta aBTOMATH30BaHiil reHepariii 3anuris. [32]
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3aBASKM HANAIITYBAaHHIO IUX IHCTPYMEHTIB SIK y (PpOHTEHH, Tak 1 B OEKeH.
YacTHHI MPOEKTy, po3poOKa craja ePeKTUBHOIO Ta OpraHizoBaHow. KoxkHa 3 yacTuH
Ma€ YiTKO CTPYKTYpOBaHE CEpEAOBHIIE, L0 MOJEriuye pobdoTy Ta 3abe3nedye sIKICHY
IHTErpauio MK HUMH.

3.2.1 Peasizauisi 0CHOBHMX KOMIIOHEHTIB iHTepdeiicy

[licns HanmamTyBaHHS CepeloBUINA IodYajacs podoTa HaJl OCHOBHUMU
KOMIIOHeHTaMU (ppoHTeH1-yacTuHH. [lodarkoBoro Toukoro ctaB Home Page, skwmii €
TOJIOBHOIO CTOPIHKOIO TiaTdopmu. BiH BkiIrOYae OCHOBHI CEKIlli, Taki SK 1HTPO Ta
CITUCOK 300piB.

KomnonenT Home Bianosinae 3a (GopMyBaHHS CTPYKTYPH TOJIOBHOI CTOPIHKH.
Biu MicTUTE 1Ba KJIIFOYOB1 KOMIIOHEHTH:

Intro — BcTynHa cekuis, sika 3a0e3Medyye MPUBITAHHA KOPUCTYyBadya Ta KOPOTKUUM OIKC
mwaThopMu.
JarsContainer — ocHOBHa CeKIlisl, sIka BiJIIOBIa€ 3a BiOOPaKCHHS CITCKY 300DiB.

JarsContainer. Lleii KOMIOHEHT BUKOHY€ KIIOYOBY POJIb Y BioOpakeHHi 300piB.
OcHoBHI1 (yHKIIII:
o Otpumanns napamerpiB URL (HampsiMOK copTyBaHHS, pO3MIp CTOPIHKH, HOMEpP
CTOpIHKH, cTaTyc 300piB) uepes useSearchParams.
o Buxopucrtanus useGetAllJarsQuery nns oTpumMaHHs ciucky 300piB 13 cepBepa.
° PennepuHr KOMITOHEHTIB HaBirailii, BigoOpa)kKeHHsI 300piB Y BUIJISII CITKH Ta
nariHarii.
VYci orpumaHi JaHi TepenaroThcs 10 KommoHeHTIB JarsNavigation, JarsGrid Tta
JarsPagination.
Komnonent JarsNavigation. Lleii kommoHeHT 3a0e3leuye HaBiraiio MiX 300pamH.
Moro ocHOBHI (yHKII:

o BinoOpaxeHHs KHONKK JJIS CTBOPEHHS HOBOTO 300py uepe3 KOMIIOHEHT
CreateJarForm.

o KHonku copTyBaHHs (HaNpsSMOK: 32 PEJIEBAHTHICTIO).

o Bubip po3mipy cropinku uepes PageSizeSelect.

o Knonku dinprparii mo 36opax “AxrtyansHi”, “3akputi”

Moro wine momsrae 3abe3nevnTu KOPHCTYBaueBl 1HCTPYMEHTH IS IIBHJIKOI
¢iabTpalii, BIAOOpaKEHHs Ta COPTYBAaHHS 300DiB.

Kommnonent JarsGrid. Bin BiamoBigae 3a BioOpaxkeHHs: 300piB y BUIUISA/I CITKH.
Koxen 301p penaepurbest gk okpemuil komnoneHt JarCard. KomnoHeHT peanizoBaHO
Tak, 00 MIATPUMYBATH aJIaITUBHUIN H3aiiH 3a jonomororo kiaciB Tailwind CSS.
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Kommonent JarCard. Ile ximiouoBuii KOMIIOHCHT, SKUH BigoOpaskae aeTai
OJIHOT0 300pYy, a came:

o Ha3ssa 300py, imM'st BacHUKa, AaTa CTBOPEHHSI.
o [Iporpec 360py (3 BUKOpHCTaHHSIM KOMITOHEHTa ProgressBar).
o Knomnka j151 KomniroBaHHs mocuiaHHs Ha "MoHo O6aHKy".

OcHoBHI ¢yHKINT 1€ BigoOpakeHHs i1H(opMarii npo 30ip Ta 3a0e3neueHHS
IHTEPAKTUBHOCTI Yepe3 KHOMKY KOMiloBaHHA mnocunanHsi. Koa  komMoHeHTa
3HAXOJHUTHCS B JOJATKAX.

Kommonent JarsPagination. JarsPagination BigmoBizae 3a mnepeMHUKaHHS
CTOPIHOK Yy CHHCKYy 300piB. BiH 3a0e3neuye mnepeMHKaHHS MIDK CTOPIHKAMH Ta
BIJIOOpaKEHHS TIOTOYHOI CTOPIHKK BIJIMOBIIHO 3arajbHOi KUIBKOCTI CTOPIHOK.
Pesynprar po3poOkm JarsPagination ta JarsNavigation KOMIIOHEHTIB HaBEAEHO Ha
PUCYHKY 3.2:

AkTyaneHi  3akpuTi Oo6aeutn 36ip CnouaTky Crapiwi Ha ctopiHui 6 ~

6
CrtopiHka1 31

12
Puc.3.2 Burnsig JarsPagination ta JarsNavigation

®opwma CreateJarForm. Kommnounent CreateJarForm BUKOHYE BaXXITUBY (PYHKIIIIO
B 1HTepdeiici miargopmu, T03BOJISIOYM KOPHUCTyBadaM JojJaBaTH HOBHUH 30ip 10
cuctemu. BiH peanizye 3p yuHy (opMmy 3 ABOMA OCHOBHUMH TOJISIMH JJISI BBEACHHS
1H(dOopMaIlii: nocuIaHHg Ha 0aHKY Ta MOCUJIAHHS Ha CTPUMIHTOBHUM BIIKET.

dopma BUKOpUCTOBYE 0i10mi0TeKY react-h0ok-form mns Bamigamii Ta ympaBaiHHS
ctaHoM (popmu. [l nepeBipKU OB BUKOPUCTOBYEThCS cxeMa Baiiaanii zodResolver.

Pe3ynpTaT peanizaiii 1aHoi GopMu BKa3aHO HMKYE HA PUCYHKY 3.3



41

No6aBuTtn 30ip

MocunaHHA Ha BaHKy

MocunaHHSA Ha CTPUMIHIOBUIA BigXXeT

= -

Puc. 3.3 ®opma 1t 1o6aBICHHAS HOBOT'O 300pY

OcoOnuBicTIO 1I€I POPMU € IHTEpPAKTUBHA MiAKa3Ka JJIsl JPYroro mojs, sKa
MOSICHIOE, SIK 3HAWTH TpaBWIbHE TMOCHUJIAHHS HAa CTPUMIHTOBHM BimkeT. bums moss
po3TalioBaHa HeBENMKa 1KOHKa 1HQopMauii y Burisal "i" (peani3oBaHa uepe3
kommoHeHT FindLongJarldTooltip). KopuctyBau moxe HaBecTu Ha HeEl, 00 OTpUMATH
MOKPOKOB1 1HCTPYKIIi. TakoxX y mijiKa3Li BKa3y€eThCs MPUKIIA] IPABUIBHOIO MIA0JIOHY

MOCUJIAHHS, AK€ Mae BIJIMOB1AaTH dbopmary:
https://send.monobank.ua/widget/builder.html?longJarld=longJarld&sendld=sendld. [7]

Ile 3a0e3medye He JMINE 3PYYHICTH, ajie ¥ BIEBHEHICTh KOPUCTYBada, IO BIH
BBOJUTH KOPEKTHI JaHi, HEOOXIMHI ISl JOJaBaHHS HOBOTO 300py. 3aBISIKM TaKUM
netaysMm komnoHeHT CreateJarForm € iHTYITUBHMM 1 3pO3yMUIMM ISl ITUPOKOT'O Kojia
KOPHUCTYBauiB 1at(Gopmu.

[Tigxarouenus no API

Y mmarpopmi ZSU-JARS s migkmrouenHs a0 APl BukopuctoByeThes
610miorexa React Query, sika 3a0e3neuye eeKTUBHE YIIPABIIHHSA JAHUMHU, OTPUMAaHUMHU
3 cepBepa. React Query 103BOJIsiE aBTOMAaTUYHO KEIIYBaTH pe3yJbTaTH 3alMTIB Ha
OCHOB1 YHIKQJIBHHUX KJIIOUIB, IO 3HAYHO MIABHUIIYE TPOAYKTUBHICTH Ta ONTHUMI3YE
B3a€EMO/IIIO 3 OEKEHIOM.

OcHoBHu# nipuHIUN podotu React Query momnsirae y BUKOPUCTaHHI KITIOUIB IS
iAeHTU(IKalil KOXKHOro 3anuty. Hampukinazn, y 3amurti Juisi OTpUMaHHS BCIX 300piB
(useGetAllJarsQuery) BuxopuctoByeTbesi ko4 QUERY KEYS.ALL JARS, saxuit
03BOJIsIe  Oi0mioTemi 30epiraTv BiANOBIAHI JaHI B Kemni. SIKIIO TOW caMuii 3aIuT
BUKOHYETHCSI TOBTOPHO, React Query aBTOMAaTMYHO TMOBEpTa€ KEUIOBaHI JaHi,
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YHHUKAIOYM 3aiiBUX 3BEpHEHb /10 cepBepa. lle He TLIbKM 3HMKYE HaBaHTAXKEHHS Ha
cepBep, aje il MoKpaulye MBUIKICTh 3aBAHTAXKEHHS 1IHTEp(ECy.

Oxpim kemryBaHHs, React Query Takok aBTOMAaTUYHO OHOBIIIOE J1aH1, SIKIIIO BOHU
3MIHIOIOThCS Ha cepBepl. Lle 0co0IMBO KOPUCHO B peaibHOMY Yaci, KOJIU BaXKJIMBO, 1100
KOpPUCTYBau 3aBXJW OauuB akTyalbHYy i1H(opMaiito. Hampukian, micias CTBOpEHHS
HOBOro 300py uepe3 useCreateJarMutation, React Query aBTOMAaTHYHO OHOBIIIOE
CIUCOK 300piB, BUKJIMKAIOUM MOBTOpHUM 3anmutT 10 API mist orpuMaHHs HallCBIKIIINX
TaHUX.

Jlnst pobotu 3 React Query BCl 3anUTH OpPraHi3oBaH1 y BUTIIA/I XYK-KOMIIOHEHTIB,
takux gk useGetAllJarsQuery 1 useCreateJarMutation. BoHu cnpomyroTs
BUKOpUCTaHHA API-3anuTiB y KOMIOHEHTi, 3a0e3medyroun 3pYyYHUH JOCTYNm 10
byHKIIOHATY 010T10TEKH.

Takuit miAXig 3HAYHO CIPOUIY€E VYIOPABIIHHA AaHUMHU Y (GPOHTEHA-YaCTHHI
MIPOEKTY, JTO3BOJISIIOUM PO3POOHMKAM 30CEPEAUTHUCS HA Oi3HEC-JIOTII J0/1aTKa, a HE Ha
TEXHIYHUX AacTeKTax OOpOoOKW 3amuTiB. Y TMOeAHAaHHI 3 010moTekoro Axios, sKa
BUKOPUCTOBY€eThCs Uit BuKoHaHnHd HTTP-3anuriB, React Query 3a0e3neuye noryxHui
1 HAJIWHAN MEeXaHI3M B3aeMOIi] 3 OEKEHIOM.

Peanizauisi cepBepHOi YaCTUHH

Po3poOka cepBepHOi YacTHHM MIaT(HOpMHU 0a3yeThCsl HA MOAYJIbHIN apXITEKTYpi 3
BUKOpHUCTaHHSAM Nest.js, a OCHOBHY Oi3Hec-JIOTiKy 3a0e3rnedye Moaynb jar. lLlei
MoayJsib peanizye Bci CRUD-omnepanii 1 poOOTH 13 CYTHICTIO 300piB, IO JI03BOJISE
BUKOHYBAaTH CTBOPEHHS, OHOBJICHHSI, BUJIAJICHHSI, OTPUMAHHS OJHOTO 300py a00 CHHCKY
300piB.

Jnst poGotu 3 0a3010 JaHMX BUKOPUCTOBYEThbCA Prisma, 1mio iHTErpyerbcs 3
SQLite.[24] Cxema 6a3u naHMX BH3HA4Ya€ CYTHICTH Jar’, sika 30epirae iHpopMaIiio mpo
300pu. Monenb Jar 300pakeHa Ha pUCYHKY 3.4
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prisma > schema.prisma

o

10 model Jar {

11 jarId String @unique @id
12 amount Int

13 goal Int

14 ownerIcon String

15 title String

16 ownerName String

17 currency Int

18 description  String

19 blago Boolean

20 closed Boolean

21 addedById Int?

22 createdAt DateTime @default(now())
23 updatedAt DateTime @updatedAt
24 longJarlId String

25 %}

Puc. 3.4 Prisma mozuens Jar

Monynp ‘jar’ € HEHTpPaTbHOK YAaCTHHOKO CEpBEpHOi JOTiKK MaTdopmu. Bix
peanizye Bci HeOOXimH1 omeparlii s poOOTH 31 300paMu, BKIIIOUAIOYU CTBOPEHHS,
OHOBJICHHS Ta BHUJAJIEHHA. 3aBAsKA BUKOpUCTaHHIO Prisma Ta interpamii 3 API
MOHOOaHKy, miardopma 3ade3neuye MBUAKICTb, TOYHICTh 1 3PYYHICTh YIPABIIHHS
JAHUMU, L0 € KPUTUYHO BAXKIUBUM g (YHKLUIOHYBAaHHSA cuUCTeMHU 300piB. byio
peanizoBano HactymHi CRUD-omnepartii.

Ennnoint "GET /jars’™ BiamoBigae 3a oTpuMaHHsI CHOUCKY 300piB 13 (UIBTpaLi€rO
3a mapamerpamu: craryc 300py (‘closed’), copryBanus (‘createdAt’) 1 mariHariero.
Jlorika peanizye KellyBaHHsS AaHUX 1 OHOBIIOE 301p, SIKIIO BIH HE CUHXPOHI3YBaBCS
OurbIIe 100U.

Enanoiat "GET /jars/:id" mo3Bosisie oTpumaTHl AeTaibHY iH(GOpPMAIIiIO po 30ip 3a
Horo yHikambHUM iAeHTH(diKaTopoMm. Skmio 30ip He 3HalAEHO, cepBep IOBEpTae
BIJIMOBITHY TTOMUJIKY.

Ennnointr "POST /jars’ peanizye mnoriky ctBopeHHsi 300py. Konu kopucryBau
Bigmpanssie 3anuT 13 “longJarld’, cepBep cnouaTky nepeBipsie, uu 30ip yxe icHye. ko
BiH BIJCYTHIH, cepBep 3BepraeTrhcsi A0 APl MoHOOaHKY, BUKOPUCTOBYIOUU (HYHKIIiIO
‘getMonoJarData’. [1s ¢pyHKIis OTprMy€e BCIO HEOOX1AHY 1H(MOpMAaIIiIo TIpo 301p.

Otpumani nmaHi 0OpOOJIAIOTHCS Ta 3aMUCYIOThCA B 0azy gaHWX depe3 Prisma.
Axmo API wmoHoOaHKy mOBepTae TMMOMWIKY, CEpBEp HAJACWIA€ BIANOBIAL 13
MOBIJJOMJICHHSIM TPO TIOMUJIKY.
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Enanoiar 'PUT /jars/:id" nmo3Bonsie onoButm iHpopmariito mpo 36ip. Jlorika
aBTOMATHUYHO 3BepTaceThCcs 10 APl MoHOOaHKY 111 OTpMMaHHS aKTyaJbHUX JAHHUX 1
OHOBITIOE 3aMKC y 0a3i JaHUX.

Ennnoint 'DELETE /jars/:id” Bunansie 3amuc mpo 30ip 13 0a3u ganux. llepen
BUJIAJICHHSM TIEPEBIPSAETHCS HASBHICTD 300Dy, 11100 YHUKHYTH ITOMUJIOK.

3.2.2 BupoBajKeHHSI IITYYHOI 0 IHTEJIEKTY

Hnst Bubopy mozeni LI Oymno mpoaHamizoBaHO TepeBard Ta HEIONIKHA PI3HUX
monenedt Big OpenAl Ta BuOpaHo HailOUIbII oNTHUMAalbHUN BapiaHt: gpt-4mini. Lls
MOJI€JIb BII3HAYACTHCA 1/1€aJIbHUM CITIIBBITHOIIEHHM I[IHU 32 TOKEHU Ta SIKOCTl. TOKEeHHU
€ 0a30BOI0 OJMHULEIO OOYMCIEHHsS mig yac podotu 3 moxensiMu OpenAl. Bonwu
NPE/ICTaBIAIOT, €000 YacTMHM cCiiB: Hampukiag, | 000 TokeHIB npuOIU3HO
BinmoBigaroTh 750 cinoBam. OpenAl npomoHye Kijibka MOJENeH, KOJKHA 3 SKUX Ma€ CBOT
YHIKQJIbHI MOKJIUBOCT1 Ta PiBHI 1iH. BapTicTek 3a3Buuail oounciroeTses 3a 1 000 ado 1
000 000 TokeHiB, IO MO3BOJISIE THYYKO IUTAHYBATH BUTPATH 3JIEKHO BiJ MOTPEO
npoekTy. LliHu Ha BiAMOBIAHI MOAENl BKa3aHO HA PUCYHKY 3.5

Mopenb LliHa 3a 1K TokeHiB (BXigHi maHi) LliHa 3a 1K TokeHiB (BUXigHi paHi)
GPT-40 $0.03 $0.06

GPT-4mini $0.015 $0.03

GPT-3.5-turbo $0.0015 $0.002

Davinci $0.02 $0.02

Curie $0.002 $0.002

Babbage $0.0005 $0.0005

Ada $0.0004 $0.0004

Puc. 3.5 Linu 1K TokeniB pizaux moaenei Bix OpenAl

Jlna iHTerpanii mMTYYHOrO IHTENEeKTy Yy (poHTeHA-yacTHHY miaTtdhopmu ZSU-
JARS 0Oy10 po3po6sieHO KOMIUIEKCHUI Ha0lp KOMITOHEHTIB 1 JIOTIKH, K1 3a0€3Me4yI0Th
B3aeMoJit0 kKopuctyBaua 3 Al-6otom. L GyHKITIOHANIBHICTE TO3BOJISIE KOPUCTyBadaM
HAJICWJIATH 3alUTU Ta OTPUMYBATH BIAMOBiAL BiJ Al, a Takox TUHAMIYHO OHOBJIOBATU
CUCOK 300piB Ha OCHOB1 BigmoBifeli. OCHOBHI KOMIIOHEHTH PO3POOJICHO IS
3a0€3ME€UEHHS]  IHTEPAKTUBHOCTI, MPOCTOTH BHUKOPUCTAHHA Ta ONTUMAJbHOIO
BUKOPUCTAHHS TOKEHIB Jj1s1 Al-3amuTiB.

Komnonent ChatContainer. Bin € NeHTpaibHOIO TOYKOIO JIJISl pearizaliii Jary.
Bin BiamoBizmae 3a ympaBiiHHS CTaHOM IIOB1JIOMJICHb, iX BIJIIPaBIICHHS JI0 CEpBeEpa,
OTpUMaHHS BIJMOBiEH 1 MUHAMIYHE OHOBIEHHS iHTepdeiicy. Ha mouatky poGotm
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KOMIIOHEHT I1HIIla/li3ye MacuB TOBIIOMJICHb, SIKMM OHOBIIOETHCA TIPU KOXKHIN
B3aeMojiil. Burmsig yaty nmokazanuii Ha puCyHky 3.6.

Cnpoby# b6inblle MOXNMBOCTEN CanTy 3 HalyM 6oToMm!

Puc. 3.6 Komnonent ChatContainer

KopuctyBau MoXxe akTHBYBaTH 4YaT, HATHCHYBIIW KHOIIKY, sSKa JOJA€ TIEpIIe
noBigomseHHs "CnaBa Hamii! Yum T Moxkem OyTh KopucHuUM?" BiI  IMEHI
KOpPHUCTyBaua, a 4yepe3 KOpoTkuil yac Al Hajcwiae mpuBiTadbHE MoBimomiieHHsS. [lei
niaxiz 3a0e3nedye IHTEPaKTUBHUM MMOYATOK CIUJIKYBaHHS.

OcuoBHa (¢yukmiss ‘onSendMessage™ A03BOJISIE KOPHUCTYBaueBl HaJACHIATH
noBigomiieHHs A0 Al Ilepen BianpaBieHHSIM MOBIIOMIIEHHS JOAAETHCS JO JIOKAIBHOIO
CTaHy, a TaKOX TMEPEBIPSETHCSA, YA € B 4aTl OUIbIIE ABOX MoBigoMieHb. Lle moTpioHO
JUTSI TOTO, MO0 BHKJIIOYUTH BCTYITHI MMOBIIOMJICHHS IIiJ] Yac mepeaadvi JaHuX CepBepy.
Jlorika BimmoBiai Al peanizoBana y ¢gynkuii "handleAiMessageResponse’, sika Takoxk
OHOBITIOE CITUCOK 300piB y pasi, akio Al pekomeHmye peneBanTHi 300pH.

Komnonent Chat. Biamosinae 3a BimoOpakeHHs icTOpii MOBIIOMJICHb Yy 4ari.
[ToBimomiieHHsT MOXYTh OyTH SIK Bim KopuctyBaua, Tak 1 Big Al [[ns mokparieHHs
KOPHUCTYBAI[bKOTO JTOCBIY peali30BaHO aBTOMATHYHE MPOKPYUYYBAHHS O OCTAHHBOTO
MOBIJIOMJIEHHS, 110 POOUTH B3a€EMOJIIIO 1HTYITHBHOW. SIkmio BiamoBiap Big Al mie
00po0JIA€ThCSA, KOMIIOHEHT TIOKa3ye CIelianbHe moBigomiieHHs "O4iKyeTbes
BIJIMOB1/IB", SIKE IMITY€ aKTUBHICTH Al.

Komnonent Chatlnput. Ile mome BBemaeHHsS IS TOBIIOMIJICHB, SIKE JO3BOJISE
KOpPHUCTyBaueBl Jierko Haacwiatu 3anuTu 10 Al. KommoneHT oOMexye TOBKUHY
noBigomiieHHsa A0 100 cuMBOMIB, MO0 ONTHUMI3yBaTH BHUKOPUCTAHHS TOKEHIB Juisi Al-
3alMTIB, L0 € KPUTUYHO BaxiuBuM Yy komepuiiiHux API, Takux sk OpenAl
KopuctyBau moske HajiciaTy MOB1IOMIIEHHS, HATUCHYBIIIM KHOMKY abo kiaBiry Enter.
[Tone BBemEeHHS TaKOX JWHAMIYHO IIOKAa3y€ KUIBKICTh BBEIEHUX CHUMBOJIB, IIIO
MOJIETIITYE B3a€EMO/III0 3 OOMEXKEHHSIM.

Jnst i”Terpamii 3  CEepBEpPOM  BHKOPUCTOBYETHCS ~ KAaCTOMHUH  XYK
‘useSendChatMessage’. Bin 3abe3neuye o0poOKy 3amuTiB A0 cepBepHoro API, 1o
BiJimoBimae 3a B3aemoniro 3 Al fkimio cepep moBeprae MOMUIKY, XYK BimoOpakae
MOBIJJOMJICHHST TIPO HEBJA4y, BHKOPHUCTOBYIOYM KOMITOHEHT IS IOKa3y ITOMHUJIOK.
Taxkuit maxig 3a0e3nedye 3pydHy IHTErpalifo JIOTIKM 3aluTIB Y KOMIIOHEHTH

dbpoHTEHTY.
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[HTerpalis MTY4HOro IHTENEKTYy B cepBepHY 4yacTuHy riargopmu ZSU-JARS
0a3yeTbCsd Ha MOJYJIBHOMY MiAXOJI, IO 3a0e3rneuye THYUYKICTh 1 MacIITabOBaHICTb.
OcHoBHa ¢yHKIIOHATBHICTE Al BKIIIOYae 00pOOKY KOPUCTYBAIlbKUX IOBIIOMJICHD,
redepauio BianoBiged Big Al, a Takox HaJaHHS NEPCOHATI30BaHUX PEKOMEHAALIN
300piB. Yce 1€ peandi3oBaHO Yepe3 B3aEMOMII0 MIXK JACKIIbKOMa CcepBiCaMM, SIK1
BIJIMTOBIAIOTH 3a Oi3HEC-JIOTIKY, iHTerpaiito 3 OpenAl Ta B3aemoito 3 623010 TaHUX.

Cepeic MessagesService. Cepsic BiamoBijgae 3a 0OpoOKYy IOBiJIOMJICHb BiJ
KOPUCTYBadiB 1 B3a€EMOJII0 3 IITyYHUM I1HTEIEKTOM. [lpu oOTpMMaHHI MacuBY
MOBIJOMIIEHb cepBic nepenae ix 1o OpenAlService', sikuil popmye BiamoBias Bix Al
OTpuMaHi J1aHi aHAI3YIOThCS, 1 SIKIIO BIAMOBIIb MICTUTh PEKOMEH 1Al 300piB, CEpPBIC
3BepTaeThes 10 JarService' st OTpUMaHHS BIAMOBIAHOI iH(popMalii 3 0a3u NaHHX.
[Ticns mporo GopMyeThCS TEKCT BIAMOBIII, SKHHA MOXKE MICTHUTH SK PEKOMEHJIAIIIO
KOHKPETHOTo 300py, Tak 1 MOBIJOMJIEHHS MPO BIJACYTHICTh PEeeBaHTHUX BapiaHTIB. Y
BUMAJKY, K0 Al 3HaxonuTh Kijibka 300piB, BIANOBiAb aAanTyeThCs, 1100 HaJaaTH
KOPHUCTYBAaueBl 3pO3YMUIMI OMHUC BapiaHTIB I JOHATIB. TakWi MiAXia JTO3BOJISE
CepBICY JMHAMIYHO OHOBIIIOBaTH iHGOpMaIlI0 Ta 3a0e3leuyBaTU MEPCOHANII30BAHY
B32€EMOJIIIO 3 KOPUCTYBayaMH.

Cepic OpenAlService. Bin BiamoBimae 3a 0e€3MOCEPEIHIO B3aEMOIIIO 13
ceppicom OpenAl. Jlorika HajacunaHHS 3anmuTy NOOyAOBaHA TaKUM YHUHOM, I1100
BKJIFOYATH peJIeBaHTHY iH(pOpMaIlito 3 0a3u JaHWX, a TAKOXK 1CTOPIO MOBIIOMJICHb BiJl
KopucTyBaua. /{51 3a0e3neueHHs nepcoHalli30BaHuX BiANMOBIAeH Al BUKOPUCTOBYIOTHCS
noTyxHi Mozei OpenAl, Taki sk *gpt-40-mini-.

CepBic OpenAlService € UEHTpaJIbHUM €JIEMEHTOM IHTErpamii [LTY4YHOI'O
IHTEJIEKTY B CEPBEPHY YacCTHUHY IUIaTGOpPMHU, 1 OJHUM 13 KIIIOUOBHUX AaCIEKTIB HOro
pOOOTH € CTBOPEHHS MPABMUILHOTO CUCTEMHOTO POMIITY J1Jist 60Ta. CUCTEMHUI TIPOMIIT
BU3HAYae, K Al iHTepmperye 3amuTh KOPUCTYBAdiB 1 FeHEpPye BIAMOBIAI, TOMY HOTo
GbOpMyIIIOBaHHS € KPUTHYHO BaXJIUBHM JUIS 3a0C3ICUCHHS PEJICBAHTHOCTI Ta
KOPEKTHOCT1 pe3yibTaTiB. Y IIaTPopMi BUKOPUCTOBYETHCS HACTYNHUH CHCTEMHHUI

IIPOMIIT:

export const OPENAI_SYSTEM_MSG = "Tu — nmomiuauK 3 BuOOpy 300piB Ha 3CY 3a 3anmuTaMu KOPHCTYBaya.

[Moseprait **3amxau** Banigauit JSON. JSON noBHHEH MICTUTH TUTBKH OJHE MOJIC:

a00 "responseMsg" 3 nutanusam (10 20 ciiB), ado "jars" — macuB i1 300piB (**jars is array of strings**)

SIKImIo 3amuT KOpHCTyBada HediTkuid abo moTpiOHa momaTtkoBa iH(opwmaris, moBepTail mone "responseMsg" 3 sk MiHIMyM
oxHUM emox3i. ITicns

OJIHOT'O YTOYHIOBAJIBLHOT'O 3alMTaHHs Ta BIICYTHOCTI 30iriB moBepTaii mycTuii jars. 30iru mykaif 1mo 1minoMy KOHTEKCTY 3aluTiB
KOpHCTYBaya,

a He TUIBKH M0 OCTaHHBOMY ITOBITOMJICHHIO. SIKIIO MUTaHHS KOPUCTyBada HE CTOCYIOThCS 300piB, IMoBepTaif moiie responseMsg
3 TAKUM 3HAYCHHSIM:

"$ nomomararo TUIBKK B KOHTEKCTI 300piB. SIki 300pu Bac mikaBiaTh?". [l aHAi3y Ta MOLIyKY 30iriB

BUKOpHUCTOBYH HactymHi nani y JSON dopmari: ;
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CepBic TakoXX BpaxoBy€ MOXUIMBI MOMWIKKH y pobori OpenAl, mampukian,
BIJICYTHICTh BIAMOBI/Il Y HEKOPEKTHUM popmaT naHux. Y pa3l HOMUIKH MTOBEPTAETHCS
BIJIMOB1THE TIOB1JJOMJICHHSI KOPUCTYBAYEBI.

3.3 TecTyBaHHA 3aCTOCYHKY

TecTyBaHHS € KPUTHUHHUM €TaoM pO3POOKH NPOrpaMHOro 3ale3neyeHHs,
OCKUJIBKM BOHO JIO3BOJISIE TIEPEBIPUTH KOPEKTHICTh POOOTH CUCTEMH, ii CTAOUIBHICTD 1
BIMOBIMHICTG (PyHKITIOHATbHUM BuUMoraM. Jlms mmardpopmu ZSU-JARS TtectyBanHs
BKJIIOUAJI0O KUIbKA KIIIOUOBHUX HAMNPSMKIB: MEpPEBIPKY Mpare3JaTHOCTI OCHOBHHUX
dbyHKIINA, TecTyBaHHs iHTerpaimiii 3 API, a takox Bepu@ikaiiro poOOTH MITY4HOTO
IHTENeKTy. Y Mpolieci TeCTyBaHHS OyJIM 3aCTOCOBaHI SK Py4HI, TaK 1 aBTOMaTU30BaHI
METOJIU TIEPEBIPKHU.

Pyune tecryBanHsa Ul. Pyune TectyBanHs iHTepdeiicy Oyno mpoBeneHO AJis
MEepPEeBIPKU 3PYYHOCTI BUKOPHCTaHHSA TIUIATPOPMH Ta KOPEKTHOCTI BiIOOpakKeHHs
KOMITOHEHTIB. Burmisin mnutku 360piB Ha 3CY mpu 3amycKy 3aCTOCYHKY MOKa3aHUW Ha

pUCYHKY 3.7

AKTyanbHi  3akpuTi Ho6Gaeutu 36ip CnouaTky Crapiwi Ha cropiHui 6 +

Ha akTyanbHi notpebu

3ibpaHo: 43 385 rpH 3100 000 rpH

MoHo G6aHka:
" - &)
send.monobank.uafjar/8VW81wVE...

Ha aBtiBKY, 130Ka

L ee——
3i6paHo: 150 257 rpH 3 300 000 rpH
MoHo 6aHka: o
send.monobank.uafjar/3usuSrwgmQ g

Ha Matrice pns PYBAK

3ibpaHo: 147 107 rpH 3 250 000 rpH

PYBAK 3i 110 OBpTpO notpebyioTh
peTpaHcnaTop ans FPV gpoHie Ta gpoH
DJI Matrice 30T 8 skocTi Hocis
peTpaHcnsTopy

MoHo 6aHka:
) Al
send.monobank.uafjar/5Qy6n79Lnj

Ha nikan Ta PEB

—
3ibpaHo: 171170 rpH 3 320 000 rpH

Ha nikan Ta PEB gna MB-82 HI'Y

MoHo 6aHka: Al
send.monobank.uafjar/6nU2iyMF2F G

CropiHka 133 (—) |

Ha anTe4kn, TakTmeq

)
3ibpaHo: 24 850 rpH 3 200 000 rpH

MoHo GaHka:
: . areremarhze O
send.monobank.ua/jar/5xRjxzYhZG

OwnzenbHi obirpiBavi

3i6paHo: 3050rpH 360000 rpH

Ona 114 OBpTPO, 129 TPO, 130 TPO i
uie komy Tpeba byne VY@

MoHo 6aHka:
send.monobank.ua/jar/7mGSgK3V..

&l

Puc.3.7 Burnsig akryansaux 300piB Ha 3CY

1. YcnmimHo nporecToBaHO poOOTY MariHauii Ta COPTYBaHHS B CIHUCKY 300piB, KUIBKICTh
€JIEMEHTIB JIJIs1 BIIOOPXKEHHS TaKOX MPAIFO€ KOPEKTHO IMIC/IsA 3MIHM 3Ha4eHb Ha 12 4u
24 ejeMeHTH.
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2. TecTyBaHHS alaiTUBHOCTI iHTEp(eEiCy HA PI3HUX TMPHUCTPOSX 1 PO3MIMPEHHAX CKPaHIB
MPOWJIEHO ycHilHO. Pe3ynbrar BiZOOpaKeHHsSI 3aCTOCYHKY Ha MOOUIBHMX MPHUCTPOSX
MOKa3aHo Ha PUCYHKY 3.8

Dimensions: iPhone 14 Pro Max v 430 X 932 73% ¥  No throttling v @

3CVY Jars - [loHaTb Ha
nepemory!

Jlerko Ta WBWAKO MIATPUMYM HALIMX 3aXUCHUKIB
Bci MoHO 360pu B 0HOMY MicLyi

Cnpobyii Binblue MOXNMBOCTER CaNTy 3 HalWKM

Gotom!

AxTyanbHi - SakpuTi Do6asutk 36ip
Cnioyatky Crapiwi B v

Ha akTyanbHi notpebu

e
3ibpaHo: 43385 rpH 3100 000 rpH
MoHo 6aHka:

send.monobank.uafjar/8VW8IWVEV7 @

Puc. 3.8 TectyBaHHs a1anTUBHOCTI 3aCTOCYHKY
3. IlporecroBano Bepudikalito poOOTH KHOMOK, (OpM Ta IHIIMX IHTEPAKTUBHHUX
eneMmeHTiB. Pesynprar Bamimamii ¢opMu pu HEKOPEKTHUX BBEACHHUX JAHHUX MMOKA3aHO
Ha PUCYHKY 3.9

No6aeuTtu 36ip
MocunanHs Ha BaHky

httpsk.ua/jar/3egWiEqU4m

“MocunaHHA He BipHe

MocunaHHa Ha CTPMMIHIOBHIA BimxeT

*BCTaBTe NOCHNEHHA

Puc. 3.9 TectyBanHs KOpeKTHOT Baiiaaiii popmu
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4. YCHimHO TMPOTECTOBAHO Baifallil0 Ha CcepBepl y BHUMAAKY SKIIO KOPHCTyBay
HaMaraeTbcsi JOOAaBUTH YXke ICHYyrouud 30ip. Pe3ynpTaT TecTyBaHHA IOKa3aHO Ha
pucyHky 3.10

o Llein 36ip y>xe icHye

HNo6aBuTtuK 36ip

MocunaHHsa Ha 6aHky

https://send.monobank.ua/jar/3egWjEgU4m

MocunaHHA Ha CTPUMIHIOBUIA BigKeT

https://send.monobank.ua/widget/builder.html

Puc. 3.10 TectyBanust 100aBIEHHS ICHYIOUOTO 300pY
TecTtyBaHHsI IPOAYKTHUBHOCTI
Jlnst 3a0e3meueHHss BUCOKOI MIBHUAKOCTI poOOTH TuiatdopMu Oyiio MPOBEACHO
TECTyBaHHS MPOYKTUBHOCTI.
5. Ilix yac TecTyBaHHS 4Yacy BIAIOBII CEPBEPHUX CHAMOIHTIB, CEPEIHIN Yac BIAMOBiAI Ha
3amUTH CTaHOBUB 9 Mc 1 € meHme 150 mc, 1m0 BiAMoOBigaE BUMOraMm J0 IUIAT(OPMH.
TectyBaHHs Yacy BUKOHAHHS 3aIIUTIB MTOKa3aHO HAa PUCYHKY 3.11

Name Status Type Initiator Size Time

i} jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 10.1 kB 15 ms
{7 jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 4.7 kB 8ms
i} jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 4.7 kB 9ms
{7 jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 286 B 7ms
i} jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 4.7 kB 8 ms
{7 jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 3.9kB 10 ms
i} jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 3.9 kB 8 ms
{7 jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 285B 6 ms
i} jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 4.3 kB 10 ms
{7 jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 801B 5ms
i} jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 3.6 kB 11 ms
{7 jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 3.9kB 9ms
i} jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 285 B 8 ms
{7 jars?sort[sortBy]=createdAt&sort[directio... 200 xhr jarServices.ts:10 285B 9ms

Puc. 3.11 TecryBaHHs yacy BUKOHAHHS 3alIUTIB



50

6. TectyBanHs mpOAYKTHBHOCTI (pOHTEHIY 3a jgomomoroio iHTcpymeHTy Lighthouse
MOKa3aJId HaBUINlY €(pEeKTUBHICTh. Pe3ynbTaT TECTyBaHHS MOKa3aHl HA PUCYHKY 3.12

‘e [D Elements Console Sources Network Performance Memory Application Lighthouse >> 533

@ 18:55:39 - localhost:3000v @)

9‘ http://localhost:3000/?pageSize=6&page=1&closed=false&direction=desc

96 90 100 100

Performance Accessibility Best SEO
Practices

Performance

Values are estimated and may vary. The performance score T —————

is calculated directly from these metrics. See calculator.

A 049 50-89 90-100

Puc. 3.12 TecryBanns B Lighthouse

TecTtyBaHHSI 4aTy 3 IITYYHUM iHTEJIEKTOM
[IporecToBaHO poOOTY YaTy, UM MPABUIIBLHO MPALIOE IHTErpauis MK (GPOHTEHAOM
1 cepBepoM 15 yaTy. byio 371lCHEeHO KilbKa BUIIAIKOBUX TECTIB 13 PI3HUMH 3alIUTAMHU.
OyukuioHyBaHHS uaTy mpaimoe crnpaBHo a LI gae mgoBomi wiTki Ta Xopomi
peKOMEeH IaIlli BIAMOBIAHO 3allUTaM KOPHUCTyBaya.
7. TecryBanHs yaT-00Ta cipoba 1 mokaszaHa Ha pucyHky 3.13



Cnaga Hauji! Yum TM Moxell 6YyT KOPUCHUM?

CMepTb Boporam! A — WTy4HWIA iHTenekT Ha 6asi OpenAl, cTBopeHuid, Wwob aonomortk Tob6i y BMGopi 36opy Ha niaTpumky 3CY.
Po3KaxM, Ha WO caMe XO4ell CNpsAMYBaTK CBil A0OHaT, i 4 3Halay HalkpalMin BapiaHT!

Xouy nigTpuMaT HaiBinbwwmi 36ip, AKWIA Ha LAaHWIA MOMEHT icHYE. LLLo T MoXell MeHi

nopekomeHayBaTu?

dki 36ipkn Bac UikaenaTe? &

36ip Ha Bynb-ski noTpebn, ane 3a HalMbiNbLIOK LiNbOBOK CYMOIO 3 MOMIX iHLWWX 360pis

36ip "OpoHu ana 53 OMBp" - YyaoBWIA BapiaHT 3rigHO TBOIM 3aNUTOM. T MOXELL 3a0HATUTU Ha HbOTO HKXKYe.

o 0/100

AxTyaneHi  3akpwTi Do6asuTu 36ip Cnouatky Crapiwi Ha cTopiHui 24 v

Opoxu gna 53 OMbp

ans monobank Ta ®onpg, Cepris

15.11.2024
Mputynu -

3i6paH0:13 442 622 rpH 3
20 000 000 rpH

monobank 3a niarprMku ®oHay Cepris
MpuTynm 36Upae Ha ApoHK ans Ginuie
53 OMBp

MoHo 6aHka: a
send.monobank.uafjar/3KnuZcZuKz &

Puc. 3.13 TectyBanus yat-60Ty cripoda 1

8. TectryBanHs yar-60Ta cripoba 2 moka3aHa Ha pUCYHKY 3.14

Cnaga Hauji! YvM T MoxeLl BYTU KOpUCHUM?

CmepTb Boporam! $l — WTYYHWIA iHTenekT Ha Gasi OpenAl, cTBopeHWH, Wob AonoMorTh Tobi y BuGopi 36opy Ha nigTpuMky 3CY.
Poskax, Ha Lo caMe XOouel CrpsiMyBaTh CBill AOHaT, | A 3Hanay Halkpalmii BapiaHT!

Xouy 3HanTK 360pH 3 LiNbOBOI CyMoio MeHwwe 500 000 rpH

3rigHo TBOIM 3aNUTOM 3HaliAEHO Kinbka Xopolumx 360piB. T MOXEL 3aA0HaTUTKU Ha HUX HIXYE.

Tyt Ayxe Garato 360piB, NOBEPHW TiNbKK Ti, IKi CTOCYIOTLCS ABTIBOK

3rigHo TBOIM 3aNMTOM 3HaAEHO Kinbka XopoLlwmx 360piB. T MOXeL 3a00HATUTH Ha HUX HUXKYe.

[ 0} 0/100

Cnouatky CTapiwi Ha cTopinui 24 v

Ha aBTiBKy, 130Ka Ha aBTo ans 3cy ABT0 151 po3Bin/OMEP

AnA [HHa-TaiTi M 15.11.2024 AnA BikTopia B 16.11.2024 BnA KpicTina C. 12.11.2024

e .

3ibpaHo: 150 257 rpH 3 300 000 rpH 3ibpaHo: 88 700 rpH 3 250 000 rpH 3ibpaHo: 86 573 rpH 3 200 000 rpH
MoHo GaHka: MoHo 6aHka: Ha Asra Bliiuiam okpemoro

send.monobank.uafjar/3usuSrwgmQ ﬂj send.monobank.uafjar/8yCr5GQqEA @ possigysansHoro s3sofy 151 OMBp,
[oHeubkHi HanpAMOoK

Puc. 3.14 TecryBanns uat-60Ty cipoba 2

o1
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9. TecryBanus yaT-60Ta cipoba 1 mokazana Ha pucyHky 3.15

Cnaga Halii! Yum T MoxeLl 6yTu KOPUCHUM?

CmepTb Boporam! f — WTy4HWiA iHTenekT Ha 6a3i OpenAl, cTBopeHuiA, Wob aonomortu Tobi y Bubopi 36opy Ha niaTpumky 3CY.
Po3kaxu, Ha Lo came Xo4eLl cnpsMyBaTy CBili OHaT, i 8 3Hauay HalKpalmii BapiaHT!

Xouy 3agoHaTUTK Ha 36ip B IKOMY 3a lOHaT MOXHa BUrpaTu Nnpus3

Byab nacka, yTOuHiTb, ki Npuan Bac uikaenats? @

Byab-siki

36ip "HA PEMOHT ABTIBOK" - 4yi0BWiA BapiaHT 3rifHO TBOIM 3anuToM. TU MOXeLl 3a[I0HaTUTU Ha HbOTO HXYeE.

{ ) o

AxkTyanbHi  3akpuTi Ho6asutu 36ip Cnouatky Crapiwi Ha ctopiHui 24 v

HA PEMOHT ABTIBOK

3ibpaHo: 211230 rpH 3 250 000 rpH

[pys3i, ASKYEMO, WO A0EAHANUCDH A0
Lboro 360py! SKLLO NONOBHIOETE He 3
MOHO, N1LLATe B KOMEHTapi, Sk 3 BaMu
3B'A3aTUCD, abu B3ATM y4acTb B
posirpawi npusie Big Becta! ;)

MoHo 6aHka: A
send.monobank.ua/jar/9f6 gAATMRE ]

Puc. 3.15 TecryBanns uat-60Ty crpoba 3
10. BaxxnuBoro ymoBoro BrpoBapkeHHs LI Oymno #ioro ekonomis TokeHiB. CrpoOyemo

3aJlaTU MUTaHHS, sIKe HEe cTocyeThes 300piB. TecTyBaHHs yaT-00Ty crpoba 4 mokasaHa
Ha PUCYHKY 3.16

Cnaga Hauii! Yum T MoxeL ByTh KOPUCHUM?

CmepTb Boporam! f — WTY4YHWIA iHTenekT Ha 6asi OpenAl, CTBOpeHuii, Wwob aonomorti Tobi y Bbopi 36opy Ha MigTpumky 3CY.
Po3kaxu, Ha Lo came Xo4ell cnpsMyBaTy CBil AoHaT, i 4 3Hal4y Halkpalk BapiaHT!

Xouy aisHaTvch Giorpadito EMHILTEAHA Ta KOPOTKKUIA onuc Teopil BilHOCHOCTI

A ponomarato Tinbky B KOHTEKCTI 360pis. Aki 360pw Bac LikaBnaTb?

Puc. 3.16 TecryBanus yat-60Ty cripoda 4
3.4 BUCHOBOK /10 po3aii1y

Y mpoMy po3auni onmucyerbest peamizaiiis 3actocyHky ZSU-JARS, BucpiTiuB
KITFOYOBI1 €Tany po3poOKH mIaThopMu 3 aKIIEHTOM Ha Cy4acHI TEXHOJIOTIi, apXITeKTypHIi
pIlICHHST Ta IHTErpallil0 ITYYHOro iHTeNeKkTy. PobOora mowamacs 3 HalamTyBaHHS
cepenoBHmIla, BkiItoyatoun Bukopuctanua TypeScript, TailwindCSS, Prettier, ESLint i
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Prisma, mo 3a0e3nmeuymsio CTPYKTYpPOBAaHICTb KOy Ta BIANOBIAHICT HaWKpaIuMm
MPaKTHKaM.

Ha ¢pontenai ocHoBHi kommoHeHTH, Taki sk JarsGrid', ‘JarsPagination® 1
“CreateJarForm’, 3a0e3neuyroTh IHTEPAKTUBHICTh 1 3pY4YHICTh [Jisi KOPHUCTYBaua.
Hanpuxnan, dbopma cTBOopeHHs 300py BKJIIOYAE Badifallilo JaHWUX 1 1HTEPaKTHBHI
M1AKa3KH, CIIPOLIYIOUN B3a€MO/II0. Bcl koMmoHeHTH Oylu CIpOEKTOBAHI 3 aKIIEHTOM Ha
MOJYJBHICTh, IO CHPOIIY€E iXHE PO3MIMPEHHS Ta MOBTOPHE BHKOPUCTaHHSA. bekeHn
peanizoBaHO 3 BuKopucTaHHsM Nest.js, ge Moaynb ‘jar Bigmosimae 3a Bci CRUD-
omnepauii 175 300piB. OcoOauBICTh peanizallii nojsArae y Bukopuctani APl MoHoOaHKy
JUIs aBTOMATUYHOTO OTpUMaHHS 1Hdopmarlli mpo 300pu, IO MiJBUILYE TOYHICTH 1
3pyuHicTh. Cxema 6a3u manux Prisma MiCTUTH yci HEOOXiJHI MoJs JUIsi 30€peKeHHs
naHux 300piB 1 J03BOJIAE €(PEKTHUBHO yHOPABIATH HUMH. Jlorika mepioguyHoi
CHUHXpOHI3aIlii 3a0e3mneuye akTyalbHICTh 1H(OpMallii B cucTeMi.

[HTErpalis MTYYHOrO IHTENEKTYy CTaja BaXKIMBUM eleMeHToM Iuiardopmu. Ha
¢ponrenni kommoHneHT ChatContainer’ peanidye iHTepakTHBHUN yaT 13 Al
BKJIFOYAIOYM OOMEXEHHsSI Ha JOBXKHHY MOBIAOMJIEHb JJIA ONTHMI3allili BUKOPHUCTAHHS
TokeHiB. Ha cepBepi cepBic "MessagesService® KoopauHye OOpOOKY 3amuTiB,
iHTerpanito 3 OpenAl 1 momyk 300piB y 6a31 nanux. Cuctemuuii npomnt st OpenAl
OyB po3poOJieHH TakuM 4YuHOM, 1100 Al MIr epeKkTHBHO BIiANOBIJATH Ha 3aIllUTH
KOPHUCTYBaUiB 1 Ha/IaBaTH PEJICBAaHTHI PEKOMEHAITI.

TectyBanHs mnaTdopMH BKIIOYAIO TNEPEBIPKY Mpale3JaTHOCTI OCHOBHHUX
byskiin, iaTerpamito 3 API, amantuBHICTH iHTepdeiicy Ta pobory Al Pyune
TECTYBaHHS MIATBEpAUIO KOpekTHy pobory Ul, mnarinamii, copTyBaHHS Ta
IHTEPAKTUBHUX €JIEMEHTIB, TaKuX SK (OpMU Ta KHOMKUA. ABTOMATHU30BaHI TECTH
OXOMWIN CEPBEPHI EHAMOIHTH Ta JIOTIKY KOMIIOHEHTIB, 3a0€3MEeUYMBINNA CTAOUTHHICTH
bynkmii. IlepeBipka MPOAYKTUBHOCTI MPOJAEMOHCTPYBaja IIBUAKICTh BIAMOBIAL
cepBepiB y Mexax 9 Mc i1 BUCOKY €(heKTHBHICTh poOOTH (PpOHTEHAY 3a pe3ysbTaTaMu
Lighthouse. TecTyBaHHS 4arTy MIATBEPAWIO TOYHICTh Biamoinmed Al 1 KOpekTHy
00pOOKY SIK pelleBaHTHUX, TaK 1 HEpEJIEeBaHTHUX 3aIUTIB.

Peanizauis mimargopmu ZSU-JARS niarBepauia ii TOTOBHICTh 10 BUKOPUCTAHHS,
3a0e3reuyrourd  CTaOUIBHICTh, 3PYYHICTH 1 I1HTEPAKTUBHICTh, IO € KIOYOBUMHU
BUMOTaMU JJIsl YCHIIIHOTO (PYHKIIIOHYBAHHS TPOEKTY.
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BUCHOBKH

VYV pamkax maHoi pobotu Oyino pospooOsneHo BeO-mmarpopmy ZSU-JARS, ska
IHTErpye CydacHI TEXHOJIOTIi IITYYHOIO 1HTENEKTY JJis MepCOHAII30BaHOI B3aeEMOIi 3
KOpPHCTYBauaMH, OpPIEHTOBAHOI HAa MIATPUMKY 300piB KomTiB s 30poitHux Cuin
VYkpainu. Y mporieci BAKOHAHHS poOOTH OyJIO BUKOHAHO aHaJl3 Cy4acHHMX IUIaTtdopm,
BU3HAYEHO I1XHI OOMEXKEHHs, PO3pPOOJICHO apXiTEeKTypHI pIIICHHS Ta peaTi30BaHO
CHUCTEMY 3 BUKOPHUCTAHHIM 1HHOBAIIMHUX ITIIXO/IIB.

VY mepmioMy po3auai Oyno NMpoBEeAEHO ACTalbHUN aHaI3 ICHYHOUYHX IaTGopm
JUIs 300py KOINTIB, & TaKOX BHUSBIICHO 1XHI OCHOBHI HEIONIKH, Takl SK BiJCYTHICTb
nepcoHamizaiii, oOMexkeHa (YHKIIOHAJIBHICTh MOIIYKY Ta HU3bKa aJalTUBHICTb.
BuBueHo cydacHi TEXHOJIOTi IITY4YHOT'O IHTENEKTY, OCOOJHMBO MOMKJIUBOCTI iX
BIPOBADKCHHS y BUTIISAAI 9aT-00TiB. Ile mo3Bonwmno chopmymtoBaTé BUMOTH 10 HOBOT
miaTdopMu, sika MOEAHYE 3pYUHICTh 1HTep(dEcy Ta MOXKIMBICTh pEKOMEH Al 300piB
Ha OCHOBI 1H/IMBITyaJbHUX 3aIUTIB.

VY npyromy po3nuii Oyio po3po0JieHO apXITEKTypHi pillIeHHsS IUIaTgopMu, sIKi
BKJIFOYAIOTH TOJIUT Ha (POHTEH 1 OEKEH YacTHHH, MOOYI0BaHI 3a KIIEHT-CEPBEPHOIO
MOJIeJUTI0. PO3MIsIHYTO pi3HI apXiTEKTypH, BKIKOYAKOYM TPaIuLIiHy MOaylbHY, Feature-
Sliced Design ta Atomic Design, ski BhpoBamkeHi st opranizamii komy. bymo
OMMHMCAHO CTPYKTYpY MamoK 1 MOXIYNIB, MO 3a0€3MedyroTh JIETKICTh MIATPUMKH,
MaciTa0yBaHHs Ta BiJIMOBIIHICTh Cy4aCHUM CTaHJIapTaM PO3POOKH.

Y TperboMy pO3Iii AETalbHO oOmMHcaHO peanizaiito miathopmu. DpoHTEH.
JacTHHA 1MoOyaoBaHa Ha React i3 BUKOPUCTaHHSAM KOMITOHEHTHOI CTPYKTYpH, TaKUX SIK
‘JarsContainer’, 'ChatContainer’ Ta IHIIKUX, IO 3a0€3MEUyIOTh 3PYYHICTH B3aEMOJIL
KOpUCTyBaua 13 cuctemoro. bekena peanizoBaHo Ha ocHOBI Nest.js 13 UITKUM MOJLJIOM
Joriku B Moayni ‘jar', sikuit 3a0e3neuye Bci CRUD-onepaiii ans 36o0piB. Takox Oyio
iaTerpoBano OpenAl st peanizamii 4ar-00Ta, sIKUH TeHEpY€E PEKOMEHAIll Ha OCHOB1
3alMTIB KOPHUCTYBayiB. Y TMpoleci TeCTyBaHHA IJIATGOPMHU MIATBEPIKEHO il
CTaOUIbHICTh, MPOAYKTUBHICTH 1 MPABWIBHICTH pOOOTH OCHOBHUX (DYHKITIH.

PesynpraTom pobotu € cydacHa BeO-matdopma ZSU-JARS, ska 3abe3neuye
ebexktuBHy mIATPUMKY 300piB mig 3CY, IHTEpakTHBHICTH 1 MEPCOHAI30BaHI
pexomeHpanii. BUKOpUCTaHHS IMITYYHOTO 1HTENEKTY 3HAYHO TOKPAIIYE B3aEMOJII0 3
KOpPHUCTYBauyaMH, J03BOJISIOUM iM IIBUAKO 3HAXOJUTH 300pH, 110 BIAMNOBIIAIOTH IXHIM
norpebam. IlmarpopmMa M™Mae BHCOKHMH TOTEHINIAN JUIS IOJAJIBIIOTO PO3BUTKY,
BKJIFOYAIOUM PO3IMIMPEHHS (DYHKIIOHANy, 1HTErpamilo 3 I1HIIMMU CepBICAaMH Ta
MacITaOyBaHHs IS MATPUMKHU OLIBIIOT KITBKOCT1 KOPUCTYBAYiB.
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Takum unHOM, pO3po0JIEHa CUCTEMa TOEAHYE CydacHI METOAM BeO-pO3pOoOKHU Ta
TEXHOJIOT1i IITYYHOrO IHTENEKTY, II0 pOOUTH ii 1HHOBAI[IMHMM pIlIEHHSIM Yy cdepi
OnaromiiHOCTI At miaTpumku 30poiaux Cun Ykpaidu.



56

CIIMCOK BUKOPUCTAHMUX /IKEPEJI

JHoxymenraiiist React [Enextponnuii pecypce] — Pexxum goctyny: https://react.dev/
HNokymenTaniss  Nest.js  [Enexktponnuit  pecypc] —  Pexum  goctymy:
https://docs.nestjs.com/

HNoxymenrariss  Prisma  [Enextponnuii  pecypc] —  Pexum  mgoctymy:
https://www.prisma.io/docs

Hoxymenraniss  TailwindCSS  [Enexkrponnuii  pecypc] — Pexum pgocrymy:
https://tailwindcss.com/docs

Hokymenrariss  OpenAl  [EnextponHuit  pecypc] —  Pexum  gocrymy:
https://platform.openai.com/docs

MDN Web Docs mpo JavaScript [Enexkrponnuii pecypc] — Pexum pgocrtymy:
https://developer.mozilla.org/en-US/docs/Web/JavaScript

Hoxymenrartist Monobank API [Enextponnwuii pecypc] — Pexum goctymy:

https://api.monobank.ua/docs

. Learning React: Functional Web Development with React and Redux. Alex Banks
and Eve Porcello. O'Reilly Media, 2020.

. Node.js Design Patterns. Mario Casciaro and Luciano Mammino. Packt Publishing,
2020.
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13. Joxymenrartist ESLint [ Enexrponnuii pecypc] — Pexxum noctymy: https://eslint.org/

14. loxymenraiist TypeScript [Enexrponnuii pecypc] — Pexum goctymy:

https://www.typescriptlang.org/docs/
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https://nodejs.org/en/docs/

17.Pro JavaScript Design Patterns. Ross Harmes and Dustin Diaz. Apress, 2008.

18.Fullstack Vue: The Complete Guide to Vue.js. Hassan Djirdeh, Nate Murray, and
Ari Lerner. Fullstack.io, 2020.

19.Gamma, E., Helm, R., Johnson, R., & Vlissides, J. Design Patterns: Elements of
Reusable Object-Oriented Software. Addison-Wesley, 2020.

20.Garcia-Molina, H., Ullman, J. D., Widom, J. Database Systems: The Complete
Book. Pearson, 2008.

21.Forta, B. SQL in 10 Minutes, Sams Teach Yourself. Sams Publishing, 2011.

22.Freeman, E., & Freeman, E. Head First Design Patterns. O'Reilly Media, 2004.

23.Legrand, T., & Fernandes, A. Building Social Web Applications: A New Era of
Web-based Social Networking. O'Reilly Media, 2013.

24.Winand, M. SQL Performance Explained. self-published, 2012.

25.Social Media and Networking: A Guide for Beginners. Springer, 2020.

26.The Social Network Business Plan: 18 Steps to Building Your Company’s Billion-
Dollar Strategy. Entrepreneur Press, 2011.

27.JavaScript: The Good Parts. Douglas Crockford. O'Reilly Media, 2008.

28.Eloquent JavaScript: A Modern Introduction to Programming. Marijn Haverbeke.
No Starch Press, 2018.

29.You Don’t Know JS: Scope & Closures. Kyle Simpson. O'Reilly Media, 2014.

30.Professional JavaScript for Web Developers. Nicholas C. Zakas. Wrox Press, 2012.

31.Building Microservices with Node.js. David Gonzalez. Packt Publishing, 2016.

32.Web Development with Node and Express: Leveraging the JavaScript Stack. Ethan
Brown. O'Reilly Media, 2019.



IMporpamuuii Koa
DpoHTEeH YACTHHA

Jar.ts

export interface TimestampData {
createdAt: string;

updatedAt: string;

}

export interface Jar extends TimestampData {
amount: number;
goal: number;
ownerlcon: string;
title: string;
ownerName: string;
currency: number;
description: string;
jarld: string;
longJarld: string;
blago: boolean;
closed: boolean;

}
ChatContainer.tsx

const ChatContainer: React.FC = () => {

const [messages, setMessages] = useState<ChatMessage[]>([1);
const inputRef = useRef<HTML InputElement>(null);

const { mutateAsync, isPending } = useSendChatMessage();
const queryClient = useQueryClient();

const handleAiMessageResponse = ({ aiMessage, jars }: SendChatMessageResponse) => {
setMessages((prevState) => [...prevState, { content: aiMessage, role: "assistant” }]);

if (jars.length) {

queryClient.setQueriesData({ queryKey: ["jars"] }, { jars, pageCount: 1 });
}

h3

const onSendMessage = async (message: string) => {
const userMessage: ChatMessage = {

content: message.trim(),

role: "user"”,

b3

if (userMessage.content) {

setMessages((prev) => [...prev, userMessage]);

if (messages.length >= 2) {

try {

const messagesWithoutIntro = messages.slice(2);

const response = await mutateAsync([...messagesWithoutIntro, userMessage]);
handleAiMessageResponse(response);

58
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} catch (error) {3

}
}
I3

const onStartChattingClick = () => {

setMessages([

{

content: "CnaBa Hanii! Yum ™1 MOxern OyTu KOpucHuM?",
role: "user",

}

D

setTimeout(() => {

setMessages((prev) => [...prev, { content: INTRO_AIl_MSG, role: "assistant" }]);
}. 500);

¥

return (

<div className="flex flex-col h-full p-2 md:p-4 bg-deep-purple-50 rounded-lg shadow-md mb-8 Ig:mb-12 relative">
<Chat

messages={messages}
isPandingAnswer={isPending}
/>

<div className="flex items-center mt-2 md:mt-4 space-x-2 justify-center">
{messages.length ? (

<Chatlnput

ref={inputRef}
onSend={onSendMessage}
disabled={isPending}

/>

) (

<Button

size="Ig"
onClick={onStartChattingClick}
>

AKTUBYBaTH 4aT

</Button>

)}

</div>

</div>

)i

3
CreateJarForm.tsx

const CreateJarForm: React.FC<CreateJarFormProps> = ({ className, ...rest }) => {
const createJarMutation = useCreateJarMutation();
const queryClient = useQueryClient();

const {

register,

handleSubmit,

formState: { errors },

reset,

} = useForm<CreateJarSchema>({
resolver: zodResolver(createJarSchema),

b8

useEffect(() =>{



reset();
}. [rest.isOpen, reset]);

const onSubmit: SubmitHandler<CreateJarSchema> = async (data) => {
const jarld = data.jarLink.split("/").at(-1);
const longJarld = new URLSearchParams(new URL (data.streamLink).search).get("longJarld™);

const postData = {

jarld: jarld!,

longJarld: longJarld!,

h3

try {

await createJarMutation.mutateAsync(postData);
rest.handleClose();
queryClient.invalidateQueries({ queryKey: [QUERY_KEYS.ALL_JARS] });
} catch (error) {

console.error(error);

}

b3

return (

<ModalWindow

{...rest}

title="To6aBurH 36ip"

className=" w-[calc(100%-20px)] md:w-96"
>

<form
onSubmit={handleSubmit(onSubmit)}
className="flex flex-col gap-y-4"

>

<FormInput

label="Tlocunauus na Ganky"
{...register("jarLink™)}
error={errors.jarLink}

/>

<FormlInput

label={

<div className="flex">

Tocunanus Ha crpuminrosuit Bijpker {<FindLongJarldTooltip />}
</div>

}

{...register("streamLink")}
error={errors.streamLink}

/>

<div className="flex justify-end gap-2">
<Button

type="button"
onClick={rest.handleClose}
className="border-red-500 hover:hg-red-400 hover:text-white text-red-500 font-semibold"
variant="outlined"

>

CkacyBaTu

</Button>

<Button

type="submit"
className="font-semibold"

>

JlobGaBuTu



</Button>

</div>

</form>
</ModalWindow>
);

h

export default CreateJarForm;
JarsContainer.tsx

const JarsContainer: React.FC = () => {

const [searchParams, setSearchParams] = useSearchParams();

const direction = (searchParams.get("direction™) || "desc") as SortOrder;
const pageSize = searchParams.get("pageSize") | DEFAULT_PAGE_SIZE;
const activePage = searchParams.get("'page") || "1";

const isClosed = searchParams.get(*'closed") === "true";

const [page, setPage] = useState(+activePage);

useEffect(() =>{
if (+activePage !== page) setPage(+activePage);
}. [activePage, page]);

const { data } = useGetAllJarsQuery({
sort: {

sortBy: “createdAt",

direction,

3

pagination: {

pageSize: +pageSize,

page: +page,

3

isClosed,

b
const { jars, pageCount =1 } = data || {};

const onPageChange = (newPage: number) => {
setPage(newPage);

setSearchParams((prevState) => ({
...Object.fromEntries(prevState.entries()),

page: newPage.toString(),

D)}

¥

return (

<section id="jars">
<JarsNavigation />
{jars?.length && <JarsGrid jars={jars} />}
<JarsPagination
page={page}
setPage={onPageChange}
pageCount={pageCount}
/>

</section>

)i

¥
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Api folder

export const useGetAllJarsQuery = (params: Parameters<typeof getJars>[0]) =>
useQuery<GetAllJarsData, QueryError>({

queryKey: [QUERY_KEYS.ALL_JARS, params],

queryFn: () => getJars(params),

refetchOnWindowFocus: false,

b8

export const useCreateJarMutation = () =>

useMutation<Jar, QueryError, Parameters<typeof createJar>[0]>({
mutationFn: createlar,

onSuccess: () => {

showSuccessToast("36ip noxano ycrimHo!");

}

onError: (error) => {

console.error(error);
showErrorToast(error?.response?.data.message || "/lo6asneHns 300py He Branocs");
+

b

export const useSendChatMessage = () =>

useMutation<SendChatMessageResponse, QueryError, Parameters<typeof sendChatMessage>[0]>({
mutationFn: sendChatMessage,

onError: (error) => {

console.error(error);

showErrorToast(error?.response?.data.message || "He Brasocs Bimnpasutu 3anut");

3

b

export const sendChatMessage = async (messages: ChatMessage[]) => {
const response = await axiosInstance.post<SendChatMessageResponse>("/messages", { messages });
return response.data;

h

export const getJars = async (params: {

sort: SortParams<Pick<Jar, "createdAt">>;

pagination: PaginationParams;

isClosed: boolean;

}: Promise<GetAllJarsData> => {

const response = await axiosInstance.get("/jars", { params });
return response.data;

13

export const createJar = async (newdar: Pick<Jar, "jarld" | "longJarld">): Promise<Jar> => {
const response = await axiosInstance.post<Jar>("/jars", newJar);
return response.data;

13

export const updateJar = async (updatedJar: Partial<Jar>): Promise<Jar> => {
const response = await axiosInstance.put<Jar>("/jars/${updatedJar.jarld}", updatedJar);
return response.data;

h
CepBepHa yacTnHA
Jar.service.ts
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@Injectable()
export class JarService {
private jarRepository = createJarsRepository(this.prisma);

constructor(private prisma: PrismaService) {}

async getJarByld(id: string): Promise<Jar | null> {
try {

return await this.jarRepository.findUniqueOrThrow({
where: { jarld: id },

select: jarSelect.default,

b

} catch {

throw new NotFoundException('36ip ue 3HaiineHO');

}
}

async getJarsBylds(ids: string[]): Promise<Jar[]> {
return await this.jarRepository.findMany({

where: { jarld: { in:ids } },

orderBy: { createdAt: 'desc' },

select: jarSelect.default,

b

}

async getJars(

query: GetAllJarsParams,

): Promise<{ jars: Jar[]; pageCount: number }> {
const { isClosed, pagination, sort } = query;

const direction = sort?.direction || 'desc’;

const { pageSize ='6', page = '1' } = pagination || {};
const closed = isClosed === "true’;

const total =

(

await this.jarRepository.findMany({

where: { closed },

by

)?.length || 0;

const pageCount = Math.max(1, Math.ceil(+total / +pageSize));

const jars = await this.jarRepository.findMany({
where: { closed },

select: jarSelect.default,

orderBy: { createdAt: direction as SortOrder },
take: parselnt(pageSize),

skip: (parselnt(page) - 1) * parselnt(pageSize),
b

jars.forEach((jar, index) => {
setTimeout(() => this.updateJarlfNeeded(jar), index * 1000);
;

return {
jars,
pageCount,
h3
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async createJar({ longJarld }: { longJarld: string }): Promise<Jar> {
const existingJar = await this.prisma.jar.findFirst({

where: { longJarld },

b

if (existingJar) {

throw new ConflictException('Ieii 36ip yxe icHye');

}

const monoJar = await getMonoJarData(longJarld);
if (f'monoJar) {

throw new NotFoundException("36ip we 3HaiineHO');
}

return this.jarRepository.create({

data: { ...monoJar, longJarld },

select: jarSelect.default,

h:

}

async updateJarByld(jarld: string): Promise<Jar> {
const existingJar = await this.getJarByld(jarld);

if (lexistingJar) {

throw new NotFoundException('3i6p ue 3HaiineHO');

}

const monoJar = await getMonoJarData(existingJar.longJarld);
return this.jarRepository.update({

where: { jarld },

data: monoJar,

b

}

async deleteJar(jarld: string): Promise<Jar> {
await this.getJarByld(jarld);

return this.jarRepository.delete({

where: { jarld },

select: jarSelect.default,

b

}

async getJarsDataForAl(): Promise<string> {
const jars = await this.jarRepository.findMany({
where: { closed: false },

select: jarSelect.aiSelect,

18

const data = {

jars: jars.map((jar) => ({

jarld: jar.jarld,

description: “${jar.title} ${jar.description} goalPrice:${divideBy100(jar.goal)}",
D)2

3

return JSON.stringify(data);

}



private async updateJarlfNeeded(jar: Jar): Promise<void> {
const oneDayInMillis = 24 * 60 * 60 * 1000;

const lastUpdated = new Date(jar.updatedAt);

const now = new Date();

if (now.getTime() - lastUpdated.getTime() > oneDayInMillis) {
awalit this.updateJarByld(jar.jarld);

}
}
}

Message.service.ts

@Injectable()

export class MessagesService {
constructor(

private openAlService: OpenAlService,
private jarService: JarService,

) {3

async handleUserMessage(

messages: ChatMessage[],

): Promise<SendMessageResponse> {

const { responseMsg, jars } =

awalit this.openAlService.sendRequestToAl(messages);

let jarsData: Jar[] = [];

let aiMessageResponse = responseMsg || ;

if (jars?.length > 0) {

jarsData = await this.jarService.getJarsBylds(jars);

aiMessageResponse =

jars.length ===

? *36ip "${jarsData[0].title}" - uynoBuit BapiaHT 3rigHO TBOIM 3amUTOM. TH MOKEI 33OHATHTH HA HHOTO HUKYE.'
: "3rigHO TBOIM 3aITUTOM 3HAMEHO KiJIbKa XOpoIuX 300piB. Ty MOXKel 3a10HaTUTH Ha HUX HUXKYE.

} else if (jars?.length ===0) {

aiMessageResponse =

'Ha sxanb, sx0/1HOTO 300py B 0a3i JaHUX 3HAiTH He Baanock. CrpoOyii 3MIHUTH CBiif 3anHuT.';

}

return {

aiMessage: aiMessageResponse,
jars: jarsData,

3

}

}

OpenAi.service.ts

@Injectable()
export class OpenAlService {
private openai: OpenAl;

constructor(private jarService: JarService) {
this.openai = new OpenAl();

}



async sendRequestToAl(messages: ChatMessage[]): Promise<AlResponse> {
const jarsinfoJSON = await this.jarService.getJarsDataForAl();
const systemMsg = "${OPENAI_SYSTEM_MSG} ${jarsInfoJSON};

const requestMessages: ChatCompletionMessageParam[] = [
{

role: 'system’,

content: systemMsg,

}

...Mmessages,

I;

try {
const completion = await this.openai.chat.completions.create({

model: ‘gpt-40-mini’,
messages: requestMessages,

)

const aiResult = completion.choices[0].message.content;
return JSON.parse(aiResult);

} catch (error: any) {

console.error(error);

throw new InternalServerErrorException(

'Al ne Bianosigae. CrpoOyiiTe miznime!',

);
}
}
}
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Jlonaroxk b

Te3un nonosixi

B.M. Bonommn, B.I'. Pe3zanoBa BnpoBamkeHHS IITYy4HOrO 1HTENEKTY B
anroputMu BeO-watgopmu 300py komtiB HA 3CY // MexaTpoHHI CUCTEMH: 1HHOBAIlli
Ta IHXKUHIPUHT : Te3u nonoiaeit VIII MixHapoaHOi HAyKOBO-MIPAKTHUYHOT KOH(MEpeHTIii,
7 muctomana 2024 p., m. Kuis : KHYT/I, 2024, c. 139-140

VI Misnapois Baykoso-NpasTIFEH KoHdsepeHing Tapopaiatiiian Ta Bost HTepHo-IHTEr poBaHL
e RaTPOHE CHCTEMIE: IHHOBAT T2 [HEHHIPHHT TEXHOMHT

YK 004.8

BIMMPOBA/CKEHHA INTYYHOI'O IHTEJIEKTY B AJIMOPHTMH BEE-
ILTAT@OPMH 350PY KOIITIB HA 3CY

B.M. Bonommn, crynent
Kuiscesull nayionaisnuil yHisepoumem Mexnonoin ma ouzainy
B.I'. Pezanosa, KaHIHIAT TEXHITHHX HAYK, JOLEHT
Kuiscrxcuil nayionaisnuil yHisepoumem MeXHonozin ma ouzatiny

Kmouosi caopa: peb-noatdopsa, seb-Texnomorili, WTYYHHH IHTENEKT,
ANroOpHTMH MOLIYKY, 301p KOIWTIE.

BeG-nmardiopun ana 30opy kowTiE Ha maTpusmey  30poimnmx  Cun
Yipaiiu cTalOTE BAMIHEMM IHCTPYMEHTOM 3aTy4eHHA (MHAHCOBHX PECYPCIE Ha
nonomory  apmil.  [IpoTe BaknHBHM 3aBIaHHAM € e)EKTHBHE HAJAHHA
pPEKOMEHAALN KOPHCTYBAYaM, SKI IIYKAIOTE KOHKpeTHI 30opi. Bnposatsenns
WTYMHOTO IHTENEKTY ¥ BeD-TexHonoril go3sonse 3abeinednT OUIBII THYYKE 1
NEPCOHAMIZ0OBAHE CNUIEYBAHHA 3 KOPHCTYBAYaMH IIATHOPMH Ta NIABHIIHTH
clpeKTHBHICTE pODOTH CepBIcy.

OnHHM 13 NEpIIHX  PIIIEHE 31 INTYYHHM IHTENEKTOM, HKI  MOKHA
BOpPOBAANTH HA nuaTopay 300pY KOWTIE, € yar-Boti. Ix 1naTricTs oanouaco
COUIKYEATHCA 3 OAaraThMa KOPHCTYBAYAMH, HANANOYH MHTTEE] Bignoeim 24/7,
Ma€ TpaHC{opPMALIAHNI BIITHE HAa 0DCTYTOBYBAHHA KOPHCTYEAME. Lle sMenmye
49AC OYIKYBAHHA Ta 3abeinedye BHPIMIEHHA OCHOBHMX NHTaHE Oe3 y4acTi
TTFOTHHH.

Yar-0oTn Takom BIIIrpaOTh BAIIHBY PONE 8K NEPIIA TOUKA KOHTAKTY
A8 EOPHCTYBAYIE 13 NMPOCTHMH TA YacTO 3aNHTYBAHHME [HTAHHAMH, [0
CTAHOEMATE OLIBINCTE 3anuTieE. 3a ganusmu Coml00, y neskux BANagkax war-
Gotn 3matHi BupimyBatH Ao 91% zanwmie. Bimeme Toro, 45% kmienTie
BUITAOTL MEPERary BHKOPHCTANHID 9aT-00TIB 8K OCHOBHOTO — KAHATY
KOMYHIKANI 3 cay#000 maTPHMEH.

e onsum BaATHEHM €NEMEHTOM BNPOBATKEHHA IITYIHOTO IHTENEKTY ¥
EcO-naaThopMl € MOBIHBICTE ABTOMATH3IOBAHOTO AHAMIZY BETHKHX ODCATIE
NaHHX NP0 KOPHCTYBAYIE Ta IXHIO aKTHBHICTE. g mo3BONAe CTROPIOBATH OLILMI
TOUHI NPOTHOSH IMOO0 MaiiGyTHiX AlH KOPHCTYBadYiB, 4 TAKOH MOKPALIyBaTH
peroMenaaniin anropurmy. Hanpuenan, cuerema Mose BIICTIAKOBYBATH, AKI
300pH OTPHMYIOTE HAHOLILINE NOKCPTEYEAHE, | HA OCHOBI HEOIO NPONOHYBATH
aHANorI4Hl 300pH 1HIOHM KOpPHCTYBadaM. TakMM 4HHOM, INTYMHHE IHTENEKT
CTAE EMIOMOBHM IHCTPYMEHTOM 78 ONTHMIZauil nponecy 300py KOWTIE Ta
NABHIIEHHA 3AMYYEHOCT] KOPHCTYBAYIE,

Ha pucyHKy HE#Ye NpeacTaBieHa CTPYKTYPHA CXeMa alropHIMYy Bed-
NIATHOPMH 3 EIEMERTAMH IITYMHOTO 1HTENeKTY. JIBIHHHME CTPLIKAME HA CXEMI
NoKazaHo pyx  IHGOPMALIIHAX NOTOKIE MIE KIEHTOM (KOPHCTYBadeM),
cepBepoM, Dazoro ganux Ta cucteMons OpenAl
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W Mixnapogma syEoso-TPaKTi=R Konjepesigia Inthopranidir Ta moun” wTepHG -iETeTrpona
ahexaTpomi cHoTEMNC iEonanil T iEGEETpEETe TCXBOIOT
Client Backend

]

React js

Node.js
Pucymox 1 - CrpyxTypHa cxesta Bed-nuambopuig

[Mpouec BraeMoail NOYHHACTECA 3 TOTO, L0 KOPHCTYEAY BUINPARISE CRil
3MHT (MpoMT) Ha cepeep. CepBep OTPHMYE 3anHT i 30ilcHIOC MOYaTEOBY
obpobky. [lami ceppep Mac MOMIHBICTE BiacMoJiaTH 3 023000 JaHHX 08
oTpuMannd  Heobxinuol indopManii, axka Mose OVTH  KOpHCHOW 104
(hopMyBaHHA BUINORLT KopHCTYBaYY. Y BHOAIKY HeobXiIHOoCTI, ceprep nepefac
sanuT Ao OpenAl ang nofanbliore aHanizy 3 BHEOPHCTAHHAM ANTOPHTMIB
wryynore inTenekry. Llell etan srmouar ofpobky NpHpoOHOT MOBH, aHAMS
KOHTEKCTY Ta (opMyBRalHs pekomenaniii abo siImosigeil Ha ocHOBl BXITHOTO
JAMHTY KopHCTYRada. Biacsonis sis  cepBepoM | cHeTemoto  Openil
INACHIOCTECA  4epes  XMapy, [0 J03B0NAC  BHKOPHCTOBYRATH MOTYEHI
OOUHCIIOBATEH] PECYPCH IS MIBHIKOTO aHANITY NaHHX. OTPHMABIIH BIINOBIIL
mig OpenAl, ceprep 3HORY IMepTacTECA Ao Oams Janux (Y pal norpebu), mwod
AOMOBHHTH indopaMaliiio, AKIMO BOHA © 4acTHHOW Bignosigi. [liens oworo
CEPREp Nepelic OCTATOUHY BiINORIIE KOPHCTYRATY.

Pexynetatom  poipobkl  nepenfadacThed, 1Mo U8 apXiTeKTypa 3
BHKOPHCTAHHAM  INTYYHOTO  IHTEMEKTY B SKoCTi  darT-00Ta  J03BONHTE
CTROPIOBATH [EpCOHANiZOBAN] peKoMeHfaull N8 KOPHCTYRAWIE 33 TXHIMH
sanuTamu. lle maumo nigepmye edekthBHicTs 30opis ona 3CY wa meb-
nnatdopMi Ta i 3pyulicTs 118 KOpHCTYEAYIE,

CNHCOK RHEOPHCTAHNX JEKepe

1. Barapece B.B. Metoau Ta cueTeMu wrydHore inTenexty /| Bicuug
X MeTHHIEKOrD HAOHATEHOTO YHiBepeHTeTY. — 2021~ Nal. - C. 17-21.

2. Ulpekapye OM. Yopapninps AKiCTE NpOTPAMHHX BeG-cHETeM
sacobant pospobin / OM. Ammea, O, Onmnko /V Bicnsk XMensHHIEROTO
HALIIGHATEHOTD YHIBepcHTeTY. — 2020, - Nof, — C. 3944,

3. Mapycenko O. M., Metensor B, O, Censko A. B., Ctpineus HO.
B. Poxpobka seG-sacTocyHky Ans anToMaTHzalll (OpMyBaHHA MPOCKTHHX
komand /' Bicunk Hanionanssoro Texnidporo yHisepeHtery «XI1Is, — 2024, -
Ned, - C. 19-25.
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lonaroxk B

IIpe3enTanin

HA 36POVIHI C/IU YKPAIHU

AKTYAJIbHICTb TEMW

Y cyyacHomy ceiTi edpekTuBHICTb 360py KOWTIB Bigirpae

KNIOYOBY POAb Yy MiATPUMLL BaXKIMBUX COLiaNbHUX iHILjaTUB,

Takux AK 3abe3aneuenHa 36poitHux Cun Ykpainun. LWryunui

nAl, NPONOHYE PeBOIOLLMHNIA

nigxig Ao poboru 3 BenMkumu obcAramu AaHux i B3aemogii 3

Kopuctysauamu. Iuterpauia LWy nnardopmy po3sonse

aHanisyBaTU 3anuTM KOPUCTYBauyiB Yy peasbHOMY u4aci Ta
HajAaBaTU NepCoHani3oBaHi pekomeHaaLji.

OcobnvBO aKTyaNbHOI € MOMJ/IMBICTb CTBOPEHHA afanTUBHOIO Ta 3pYy4YHOTO iHTepdency, AKuit
[O3BOJIAE KOMKHOMY KOPUCTYBauy LUBMAKO 3Haxogutu 36ip, AKuK Bignosigae Moro notpebam. PiweHns,
3aMponoHoBaHe B pamMKax poboTn, € NpUKIAAOM 3acTOCYBaHHA CyyacHWX TexHonorii ansa binbw
edeKTUBHOI AONOMOrM BilICbKOBUM YKpaiHM Yy yac BilHW.




META POBOTHU

OcHoBHOO MeTo AaHoi pobotu € po3pobka Beb-
nnarpopmu ZSU-JARS, AKa BUKOPUCTOBYE LUTYUHUI IHTENEKT
Ana  ontumisauii mpouecy 36opy kowrie. [Mnatgopma

CTBOpEeHa 3  MEeTO  HajaHHA  MEepCOHasni30BaHUX > A =
peKomMmeHAaLii  KOpUCTyBauyam, TMOKpPalleHHA  AocBigy »%ﬂ‘
: /

B3aemoaji 3 cuctemoto Ta 36inblueHHsa epexktmeHocTi 36opis.

LI iHTerpyetbcA pAnAa aBTOMATWMYHOTO aHaNidy 3anuris,
reHepyBaHHA  BiANOBiAeM Ta  HaZaHHA  NPONO3ULA

BIANOBIAHO A0 3aNUTIB KOPUCTyBaya.

TEXHOOTII TA MOBU MPOrPAMYBAHHSA

Mnarpopma ZSU-JARS pospobnieHa i3 3acTocyBaHHAM CydaCHUX TEXHO/ONIN, AKi 3abeaneuyioTb

NPOAYKTUBHICTb, 3py4HICTb | MacwTaboBaHicTb.

MoBu nporpamyBaHHaA: OcHosHi dperimBopku Ta bibnioTeku:

* JavaScript *React

* TypeScript it

*Prisma

*TailwindCSS

I s *React Query
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3ATAJIbHA APXITEKTYPA S o

BUKOPUCTAHO KJIIEHT-CEPBEPHY apXITEKTypy
3acTocyHRrY, ® 0 Ha React, 6ekena Ha Nest.js,
6aza pgaHux SQLite Ta  iHTerpauis
BrnipoBaa}KeHO NpPOCTy apxiTEKTypy OpraHi3aLiio Koay by ) & pages

> I8 types
> I utils
Client Backend & App.tsx

dec

Server — — Open Al o £ index.tsx

React.js

= package.json
Database o © README.md
= taiwind.config.js

& tsconfig.json

LUTyuHmi iHTenekT (LUI) — ue rany3b KOMM'IOTEPHUX HaYK, WO 3aMMaETbCA
CTBOPEHHAM CMCTEeM, 34aTHUX BMKOHYBaTM 3aBJAHHA, AKi 3a3BUYai
BMMaraloTb JIIOACbKOrO iHTenekTy. Lle BK/IOYAE poO3Mi3HaBaHHA MOBM,
HaBYaHHA, NPUUHATTA PilleHb | PO3yMIHHA NPUPOAHOI MOBM.

LUl Hagae WMPOKI MOXKAMBOCTI, TaKi AK aHani3 Besukux obcarie
AaHUX ANA BUABNEHHA 3aKOHOMIPHOCTEMN, CTBOPEHHA KOHTEHTY
(Tekcrie, 306paxeHb, Bigeo), nepcoHanisauia B3aemoaji 3
KOpUCTyBauaMu Ta aBTOMaTU3aLliA PYyTUHHMX 3aBAaHb. Moro
3aCTOCYBaHHA OXOMJIIOE €/IEKTPOHHY KOMEPLit0, OXOPOHY 3/10pOB'S,
ocsity, Beb-nnarpopmu (4at-60TM, aBTOMaTU30BaHI NpouecH) Ta
6araro iHwmx.
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IHTEIPALLIA LU

LLITy4HUI IHTENEKT € OCHOBOIO MEPCOHANI30BAHUX PeKOMeHAauUiM Ha NAaTHopMi.
* LUl aHani3ye 3anuTK KOPUCTYBAYiB i MOPIBHIOE iX i3 AaHMMM Npo 360pu, aki 36epiraoTbca B Hasi.

* [eHepye BIANOBIAI, aAaNTOBaHI A0 KOHTEKCTY 3anuTis. Hanpuknag, 60T moxe Hagaty cnucok 360pis,
AKi BiANOBI1al0Tb KOHKPETHUM BUMOTaM KOPUCTYBaya.

* Yar-60T npauoe Ha ocHosi OpenAl GPT-4mini, Wo 3abe3neyye WwBMAKY 06pobKy 3anuTiB | EKOHOMIIO
TOKEHIB, ANA 3HUMKEHHSA BUTPAT.

3aBAAKM LIbOMy MIaThopma cTae Gifiblll 3pyYHOI0, NPOAYKTUBHOIO Ta KOPUCHOIO ANA KOPUCTYBAYiB.

|. KoxeH 3anut go LI

iB, 9KI € Y v cnig (1000 TokeHiB = 750

). OnTumisauin _ BO3BO/IMNAa 3MEHWWUTM BUTPATUM | nigTpumysaTun

weMakKicto 0bpobku 3anutie. Hanpuknag, nimitv cumBoniB y 4aTti 3anobiraioTb
HaAMipHOMY BUKOPUCTAHHIO T

Mogens Llina 3a 1K TokeHis (sxiami pami) Uina 3a 1K Tokeuis (suxiaui aani)
GPT-40 $0.03 $0.06

GPT-4mini $0.015 $0.03

GPT-3.5-turbo $0.0015 $0.002

Davinci $0.02 $0.02

Curie $0.002 $0.002

Babbage $0.0005 $0.0005

Ada $0.0004 $0.0004
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B Vl KO P M CTA H H H T Cepenne = M = 750.72 TOKeHIB Ha 3aINT.
P

32 3anuTH

npeacTaB/leHO CTaTUCTURY iB ana moaeni GPT-4o-mini.
], Ni4 Yac aux BuTpayeHo 24,023 TokeHn

BuKOpUCTaHHA LWITY4YHOrO iHTENne 30Kkpema OpenAl APl € edektuBHuUmM A pobotm 3 pganumm Ta
r P ’

pekomeHAaLiaMM, OQHaK MOTOYHa BapTICTb 3anuTie Moxke Byt gosoni sucokoto (1 s3anut = 50 koniiok). Le

BuMarae 6inbLoi onNTUMI3aLLii BUKOPUCTaHHA iBi ONA 3MEHLLIEeHHA BUTpaT.

GPT-40-mini-2024-07-18
APl requests 32 Tokens

16.414 tokens

5619 tokens
D tokens
555 tokens

imensions: iPhone 14 ProMax v 43 932 v theotting v

Mnatdopma ZSU-JARS 3abesneqye: & ieaieiin 2 bt

® [Mowyk i copTyBaHHA 360piB 3a pisHUMMU 30V Jacs - Mokats
KpUTepismu. nepemory!

MNariHauio ana ynpasniHHA BEIMKUMU
cnuckamm 36opis..

InTerpayiio 3 Monobank APl ans
aBTOMaTM4YHOrO OHOB/IEHHS AaHWX npo 36opw. =

Peanizaujio agantusHoro iHTepdeicy, akui Aeryans  Sawper =3
NigTPUMYE Pi3Hi PO3LIMPEHHA EKpaHIB. IR oo craons 4

Ha axryanssi norpebn

3bparo 43 385 rpw 3100 000 rps

Mowo Basa:
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MEPEBAIU MNJIAT®OPMHU

MNMnatdpopma ZSU-JARS mae Taki nepeBaru:

® BUKOPUCTAHHA NepenoBUX TEXHOJOTIN, TaKUX

AK React, Nest.js i OpenAl. L erer———

3pY4YHICTb ANA KOPUCTYBa4iB 3aBAAKU

apanTUBHOMY AM3alHy | nepcoHani3oBaHUM
t-,--»-,r--.- [IpS—

Ha asiexy, 1308 Ha asTo am scy As70 151 possiyOMEP

pekomeHpaLiam.

Bucoka weugkictb 06pobku 3anuTiB i

Wi 150 267 pw 3 300 000 rpm M6pano: B8 700 rpw 3 250 000 rpw Spanc: 88673 rpi 3 200 000 rpw

reHepadii Bignosigein. it e ; o - povwianamors oy 161 VRS,

BUCHOBKW

Pesynbtatom pobotu € cydacHa Beb-nnatpopma ZSU-JARS, Aka 3abesneuye
edeKkTUBHY NiaTpMmKy 360piB ana 3CY, IHTEPAKTUBHICTb i NMepcoHanizoBaHi
pekomeHaauii. BUWKOPUCTaHHA LWTYYHOrO IHTENEKTY 3Ha4yHO MOKpaLlye
B33aEMOZI0 3 KOPUCTYBa4yaMu, AO3BONAKOYM iM LWBUAKO 3HaxoguTu 36opm, Wwo
BignosigatoTb ixHim notpebam. lMnatpopma Mae BUCOKUI MNoOTeHUian pns
NoAaNbLIOrO PO3BUTKY, BK/IOYAOUYM PO3LLIMPEHHA QyHKLIOHany, iHTerpauito 3
iHWWMMK cepBicamu Ta macwTabyBaHHA A4A NIATPUMKKM Binblioi KifbKOCTI
KOPUCTYBauiB.




