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SYSTEMATIZATION OF ARTIFICIAL INTELLIGENCE TOOLS

ACCORDING TO THE STAGES OF WEB DEVELOPMENT

CUCTEMATM3ALIA IHCTPYMEHTIB IITYYHOI'O IHTEJIEKTY
3I'I/THO 3 ETAITIAMMU BEB-PO3POBKU
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Anomauia. Y cmammi npoeeoeno cucmemamusayilo CyYaACHUX IHCMPYMEHMIE WimyyHo20
iHmenexkmy 8i0N0BIOHO 00 emanie HCUMmeBE020 YUKy po3pooku eeocaumis. [Ipoananizosano ponv
ma ¢ynxyii LI na KoscHOMY 3 uiecmu KI0408UX emania. 8i0 Niany8anHs ma Ou3ainy 0o po3pooKu,
Mecmy8anHsl, pO320pMAaHHs Ma MOHIMOPUH2Y. 30iiCHEeHO NOPIGHANbHUL AHATI3 080X OCHOBHUX MUNIE
LlI-3acobig: [llI-acucmenmis npocpamysanus ma no-code LlII-koncmpykmopie. Busnaueno ixwui
KII0Y06I nepesazu, HeOONKU ma Ccmpameciuni KOMUPOMICU, WO 6NIUBAIOMb HA  BUOID
MEXHONI02IUHO20 CMEKY 3ANeHCHO 6I0 yineli npoekmy. 3anponoHosana cucmemamuzayis Haoae
PO3POOHUKAM Ma MeHeONCepam NPoEKMie CmpyKmypo8aHy OCHO8Y O NPUUHAMMS pilieHb WOo0o
subopy ma inmeepayii LLII-incmpymenmis y poboui npoyecu Ha MHOMCUHI YCIX emanie 6e6-po3pooKu.

Knrwuoei cnoea: 6e6-po3podka, wimyunuii iHmenekm, emanu HCUmmego20 YUKILY pO3poOKU
NPOSPAMHO20 3a0e3NeUeHHsl, ACUCIEHMU NPOSPAMYBAHHS, NO-code KOHCMPYKMOPU.

Beryn

[Tpomec po3pobieHHs U(PPOBUX MPOAYKTIB Y HAII YAC CYyTTEBO 3MIHIOETHCS I
BIUTUBOM TeXHOJOT1] mTyyHoro iHTenekty (ILI). Tpancopmariiss BUXOAUTH 32 MEXi
MIPOCTOT aBTOMATHU3AIlli pYyTUHHHUX 3aBJIaHb 1 TOPKAETHCS BCIX €TaIliB IIUKITY CTBOPEHHS
nupoBUX MPOAYKTIB 1 poneil ¢axiBuiB. [Ipomec po3poOneHHs BeOCailTiB He
3IMIIMBCS 32 MEXaMU 3a3HadeHoi TpaHcdopmarliii. Ha cboroanimHii J1eHb 1CHY€
06araTto I1HCTPYMEHTIB LITYYHOTO 1HTEJIEKTY, SKI 3aCTOCOBYIOTbCA IijJ dYac BeO-
po3poOku. Bubip Ha MHOXHHI ITUX 1HCTPYMEHTIB HE 3aBXKIU € OYEBUIHUM JIJIS
pPO3pOOHUKIB, TOMY BHMHHMKAa€ moTpeda y 3AIMCHEHHI aHali3y Ta CHUCTeMaTu3alli
3ac001B IITYYHOTO 1HTENEKTY, MPU3HAYCHUX JJIs1 BEO-pO3pOOKH, 3 ypaxyBaHHAM iXHIX

byHKIIIH Ta MOMKIMBOCTEH.
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Bub6ip 3ac001B mITY4YHOTr0 1HTENEKTY JJIA LIJIeH BEO-pO3pOOKH BKe 3a0e3eueHuit
MIITPUMKOIO YUCIICHHUX HAYKOBHX OTJISJIIB, Y SIKUX aHATI3YIOThCSl TEOPETHYHI 3acaiu
1 MPaKTUYHI IPUKIIATU 3aCTOCYBAHHS 1HTENIEKTYaIbHUX TEXHOJIOT1H. MoKHA BUIITUTH
TaKl MOMYJISIPHI HAMIPSAMHU TOCTIHKEHHS Y cdepi, 0 pO3TIIsIa€ThCs:

OTJISIZT 1 aHaJI3 3aCTOCYBAHHS IITYYHOTO IHTEIEKTY AJIS IUJIeH MPOEKTYBAHHS Ta
omintoBanHs UI/UX nu3aiiny BeOcaitTis [2, 3, 6, 13];

OTJIAJ 1 aHaII3 3aCTOCYBaHHS IITYYHOTO I1HTENEKTY JJIA IIiJIell TeHepyBaHHS
BeOCaliTiB HA OCHOB1 MaKeTiB, MPUKJIAJIIB, @ TAKOK Ha OCHOBI OMUCAHHS BIOJI00AaHb
KOpHUCTYBauiB [8, 9]

OrJIsif] 1 aHAMI3 3aCTOCYBAaHHS 3aCO0IB IITYYHOTO 1HTEJIEKTY AJii aBTOMAaTUYHOTO
CTBOpPEHHSI MPOTPaMHOro KOAY, 30KpeMa TeHepalii KOIy, a TaKoX BHUSBICHHS Ta
BUITPABIICHHS MOMUJIOK [1];

OIJIsI 1 aHajdi3 3aCTOCYBaHHS IUTYYHOTO 1HTENEKTY Ui Lijiedl 3a0e3rneueHHs
JOCTYIHOCTI KOHTEHTY BeOcaiTiB [4].

BinburicTe HasSBHUX OTJISIB MPUCBSYEHI MUTAHHSAM 3aCTOCYBAHHS IITYYHOTO
1HTEJIEKTY JUIsl BAKOHAHHS OKPEMUX 3aBJlaHb y MpoIieci po3poO0ku BeOcaiTiB. B Toii xe
Yyac Ba)XJIMBO BPaxOBYBATH T€, IO BIPOBAKEHHS MTYYHOTO 1HTENEKTY OXOILTIOE yCi
€Tanu >KUTTEBOTO IHMKIY POo3poOsieHHs 1udpoBux npoaykrti. LlTyunuit iHTemexT
NEPETBOPIOETHCS 3 HAOOPY OKPEMHX 1HCTPYMEHTIB Ha 1HTETPOBAaHY TEXHOJIOTIIO, KA
aBTOMATH3y€ 3aBJIaHHS HAa KOXKHIM cTajii — BiJ KOHIENTyadi3aiii Ta Ju3aiiHy 10
MporpamMyBaHHs, TECTYBaHHS, PO3TOPTAHHS Ta MOAAIBIIOT MIATPUMKHU IU(POBOTO
MPOAYKTY, 30KpeMa BeOcailTy. 3 I1i€l MPUYMHA BKIMBUM HAYKOBHUM 3aBIAHHSIM €
KOMILIEKCHUM OTJIsi/L, aHaJll3 1 CUCTEMATHU3Aallisl IHCTPYMEHTIB IITYYHOTO 1HTENEKTY Ha
BC1l MHOKMHI €TaIliB po3po0JIeHHs BeOCalTiB 1 B€O101aTKIB.

Meta gociiazKeHHs

MeTor0 1BOTO TOCHIIKEHHS € OIJIAJ 1 cucTeMaTh3allis Cy4yaCHUX 1HCTPYMEHTIB
MITYYHOTO 1HTEJIEKTY BIAMOBIAHO JI0 €TaIrliB BEO-pO3POOKH.

CucremaTruszanis IHCTPYMEHTIB IUTYYHOIO0 IHTEJIEKTY 3a eTamaMu
po3po0l.ieHHs BeOCcAMTIB

BuainsioTh 1micTh KIOYOBUX €TalliB )KUTTEBOTO IUKIY PO3POOKH MPOTPaMHOIO
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3abe3neueHHs [5]. Ha ocHOBI aHamizy JiTepaTypHUX JDKEpes, NPUCBIYECHUX
TEXHOJIOTISIM IITY4YHOro iHTeneKTy [1-13], Oyno BusiBieHO (PyHKIIIi, OCOOIMBOCTI Ta
MPUKIAIU 3aC001B IITYYHOTO 1HTEIEKTY JUIsl KOYKHOTO €Tary po3po0JieHHs BeOCalTiB.

1. Eman naanysanns ma KoHyenmyanizayii.

Ha wupomy mnouatkoBoMy etami po3pooku II-iHcTpymeHTH [nomomMaraioTh
TpaHcpopMmyBaTu Oi3HEC-171e1 B CTPYKTYpOBaHI TEXHIUHI BUMOTH. BoHM € KopucHUMHU
JUIsl BUKOHAHHSI 3aBJaHb aHaIi3y PUHKOBUX TPEHJIB, KOHKYPEHTHOTO aHali3y Ta
re’eparlii KOpUCTyBalbKUX 1CTOpii 1 crneuundikaiiii. Ponp nmpomakr-mMeHemkepa Ha
IIbOMY €Talll 3MIIIYETHCS 3 aAMIHICTpAaTOpa Ha CTPATEriyHOTO Kyparopa.

[Tpuknagu iHcTpymentiB: Jira Al, Craft.io, sxki aBTOMaTu3ylOTh CTBOpPEHHS
JOKYMEHTAIll Ta JOTIOMararoTh y IpiopuTe3allii 3aBaHb y O€KII031.

2. Eman ouszatiny ma npomomunysarHs.

Ha nipoMy erari ITy4HUI 1HTENEKT KapJMHAIBHO MPUCKOPIOE MPOLIEC peatizarii
BI3yaJIbHUX KOHIleNI[iid. ['eHepaTuBHI MOl MOXYTh CTBOPIOBATH OPHUTIHAJIBHI
300pakeHHsI, 1KOHKH, €JIeMEHTH (PIpMOBOIrO CTHJIIO Ta HABITH MOBHOLIHHI MaKeTH
iHTepdeiciB Ha OCHOBI TEKCTOBOTO OTIHCY.

[Tpuknagu iHcTpyMenTiB: Midjourney (as reHepaiiii Bi3yadbHUX MartepiajiB),
Uizard.io (sxuii mepeTBOprO€ HaMalbOBaHI BiJl PYKH €CKi3W Ha I1HTEPaKTHBHI
nportotumnu), BOyaosaui LI-¢pyuxknii B Figma.

3. Eman eenepayii kooy ma po3pobku eebcaiimy.

Ha mpomy ertami Al-acucTeHTH, IHTETpPOBaHI OE€3MOCEPETHHO B CEPEIOBUIIIC
po3pooku (IDE), npononyoTh aBTOONOBHEHHS KOy, pe(haKTOPHUHT, TOIIYK TOMHUJIOK
Ta reHepariro Hiaux GyHKIIIOHATBHUX OJIOKIB.

[Mpuknagu inctpymentiB: GitHub Copilot, OpenAl Codex, Cloude Code. 1li
IHCTPYMEHTH BUKOHYIOTH POJIb HalapHHWKa, 3HAYHO ITiIBHIIYIOYH MPOAYKTUBHICTDH
PO3pPOOHUKIB.

Cepen Bciei MHOKUHU [II-1HCTpYMEHTIB, SIKI 3aCTOCOBYIOTHCS Ha 3a3HAYEHOMY
eTani BeO-po3poOKH, MOKHA BUAUIMTHU JIBa OCHOBHI THIH 3ac0o0iB: I-acuctenTu (Al
Code Assistants) Ta no-code III-xkorctpykropu (No-Code Al Builders) [7]. Ilepmri

JOTIOBHIOIOTh PO0OTYy MNpodeciiHuX pO3pOOHUKIB, JPYyTl HAIAIOTh MOXKIUBICTb
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CTBOPIOBATH caiiTu HempodecioHaraM. Bubip Mk IIUMU TUIIAMU 1HCTPYMEHTIB HE €
CyTO TEXHIYHUM, a SBJs€ 0000 (yHIAMEHTAIBHUN CTPATETTUHUI KOMIIPOMIC MiX
KOHTpOJIEM, SIKICTIO Ta MacITa0OBaHICTIO 3 OJHOTO OOKy, Ta IIBUIKICTIO,
JOCTYTMHICTIO 1 HU3HKOIO BapTICTIO 3 1HIIOTO.

[MI-acuctentn (manpukiaa, GitHub Copilot) iHTErpyroTbcs B cepeaoBHINE
pPO3pOOKHU Ta MIIOTh SK HANapHUKH JJI1 pO3POOHUKIB: MPOMOHYIOTH BapiaHTHU KOXY,
BUIIPABIISIIOTh TIOMWJIKH, aBTOMAaTH3yIOTh PYTHHHI 3aBIaHHSA. BOHHM 3aluIIalOThH
MMOBHUN KOHTPOJIb HAJT apXITEKTYPOIO Ta KIHIIEBUM PE3yJIbTATOM Y pyKaxX pO3pOOHHKA.

No-code II-koucTpykTopu (Hanpukiaa, Wix ADI, Hostinger Al) npaitoroTs 3a
MPUHIMIIOM YOPHOi CKPUHBKM: KOpUCTyBau (HempodeciiiHuil po3poOHHMK) Hagae
TEKCTOBHH OINMUC 0akaHOTO pe3yJbTaTy, a miaaTdhopmMa aBTOMATHYHO TEHEPY€E TOTOBHIMA
caiit. Ile 3abe3nedye MakCUMaIbHY MIBUIKICT, A€ CYTTEBO OOMEXKYE MOKIMBOCTI
KacToMi3aIlli Ta KOHTPOJIIO.

JleTanbHU TIOPIBHSUIPHUN aHami3 omucaHux ABox TumiB II-iHcTpymeHTiB
MpecTaBIeHo B TabuIll 1.

Taoauus 1 - lopiBusinnsa LI-acucreHTiB KOAYBaHHS

Ta No-Code HII-koHCTpYKTOpiB

Kpurepii AI Code Assistants (II1- No-Code Al Builders
ACHCTEHTH KOAYBAHHA) (III-koHCTPYKTOPH
CaMTIB)
[{inb0oBwMi [IpodeciitHi po3poOHUKH Ta Bnacuuku 6i3Hecy,
KOPHUCTYyBau 1HXeHepu MapKeTOJIOTH, IIUPOKE
KOJIO PO3pOOHUKIB-
HenpodecioHATB
OcHoBHa niepeBara [TigBumeHHs Hu3sbkuit mopir Bxoxy,
MPOTyKTUBHOCTI, BHCOKA IBHJIKICTh
AKICTh KOJTY pO3rOpTaHHs
PiBeHb KOHTPOJTIO [ToBHUI KOHTPOJIb HAT CyTT€BO 0OMEKEHUM
KOJIOM Ta apXiTEKTYpOIO KOHTPOJIb
Kacrowmizaris [ToBHa OOwmexena madioHaMHu Ta
(hyHKITIOHATIOM
KOHCTPYKTOpa

[IBUAKICTH PO3POOKHU

[TomipHE MpUCKOpPEHHS

PagukanpHe nprCKOpEeHHS

MacmraboBaHICTh Bucoxka, 3aj1€3KUTh Bij Hwuspka abo cepemns,
apXITEeKTypH oOMexeHa "cTenero
MaciraboBaHocT1"
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Boaoainasa kogoM IToBHE BOJIOIHHSA Kox Hanexxurts
1HTEJIEKTYaIbHOIO BIACHICTIO miatdopmi
a00 € HETOCTYITHUM
Bumoru no Bucoxi Bumorn MiHiManbHI BUMOTH
KOMIIETEHTHOCTEH JI0 KOMIIETEHTHOCTEH JI0 KOMIIETEHTHOCTEH
3 MporpamMyBaHHsI PO3pOOHUKIB

Asmopcwvka po3pobka na ocnosi [10, 11]

Ax BugHO 3 TaOMUIll, BUOIP THUIY 1HCTPYMEHTY 3aJIeKUTh Bl XapaKTEPHUCTUK
KOHKpeTHOro  mnpoekry. IIpm npomy Bapro BpaxoByBatu, mo IllI-acucrentu
JIEMOHCTPYIOTh NAPAOOKC NPOOYKMUBHOCMI. X04a BOHU MPHUCKOPIOIOTH HAINKCAHHS
KOAY, MiJICYMKOBE MiABUIICHHS MPOAYKTUBHOCTI 3aJICKHUTh Bl CKJIAIHOCTI 3aBAAHHS
Ta JOCBIly pO3pOOHMKA, OCKUIBKH 3reHepOBaHMM KOl TOTPeOye peTebHOI MEPEBIPKH
[7]. 31 cBoro Goky, no-code IIII-KOHCTPYKTOpH CTHKAIOTHCA 3 MPOOJIEMOIO cmeii
macwmaboeanocmi. BOHM € KOpPUCHHMHU [UIsl IIBHJKOTO 3allyCKy MIHIMaJIbHO
XKUTTE3AaTHOTO TIpoaykTy (MVP, Minimum Viable Product), npomo-nenaunriB abo
HEBEJIMKUX I1HTEepHET-Mara3uHiB. OJHak, y Mipy 3pocTaHHsi Oi3Hecy Ta TMOSBH
VHIKQIBHUX BHMOT, KOMITaHII 9acTO 3MYIIEHI BIIMOBJISTHUCS BiJ KOHCTPYKTOpa Ta
MEPEXOIUTH Ha KACTOMHY PO3POOKY depe3 HEMOKJIMBICTh MOAAJIBIIOr0 PO3BUTKY Ha
mwiatdopwmi [12].

4. Eman cmeopenus ma onmumizayii KOHmeHmy.

[TapanensHO 3 TEXHIYHOIO PO3POOKOIO BiJIOYBAETHhCS HANTOBHEHHS BeOcalTy. Ha
oMy erari pobotu II-iHCTpyMeHTH TeHepYIOTh TEKCTOBUI KOHTEHT (CTATTI, OTHCH
toBapiB), SEO-onTumMizoBaHi MeTa-TeTH Ta 3arojOBKH, a TaKOX JOIMOMAararTh Y
JIOKai3aiii KOHTEHTY ISl PI3HUX PUHKIB.

[Tpuknaau inctpymenTiB: Jasper.ai, Copy.ai, ChatGPT.

5. Eman mecmyesanus ma 3a6e3neyenHst IKOCMI.

Ha upomy ertani mTy4HH IHTEIEKT aBTOMATU3Y€ MPOLIECH, SIK1 paHillle BUMaraiu
3HaYHUX py4HUX 3ycuib. Cuctemu Ha ocHOBI LI MOXXyTh aBTOMaTHYHO T€HEPYBATH
TECTOBI CLIEHapli, TPOBOJUTH BI3yaJlbHE pErpeciiiHe TeCTyBaHHS (IIOPIBHIOIOYH, SK
BUTJISIIAB CAMT 70 1 MICHA 3MiH) Ta aHai3yBaTW KOJ| Ha HAasSBHICTh MOTCHIIHUX

BpPA3JIMBOCTEN.
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[Tpuknanu iHcTpymeHTiB: Applitools (11 Bi3yasnibHOro TectyBanHs), Snyk (mis
aHaji3y 0e3neKu Koay).

6. Eman pozeopmanns ma monimopuney eeocatimy.

[Ticns 3amycky caity II-iHcTpymMeHTH pomomararoTh MIATPUMYBATH MOTO
cTabuTbHY pOoOOTY. BOHM BUKOPHUCTOBYIOTHCS MJIsi aHAMI3y JIOT-(DailyliB Ha TIPEAMET
BUSBIICHHS aHOMaJiil, MPOrHO3YBAaHHS HABAaHTAKEHHS HA CEPBEpPH Ta ONTUMIi3alii
1HQPaCTPYKTYpHU B pealbHOMY Yaci.

[Mpuxnanu inctpymenTtiB: Dynatrace, DataDog, sixi BukopuctoBytots I nms
1HTEJIEKTYaJIbHOTO MOHITOPHHTY MPOAYKTUBHOCTI JI0JIATKIB.

Hagenena cucremaruzanisi JeMOHCTpPYE 3arajibHy KapTuHy 3actocyBaHHs [I-
IHCTPYMEHTIB y BeO-po3po011l Ha Cy4yaCHOMY €Tarll pO3BUTKY TEXHOJIOTIH 1 3aKiajae
OCHOBY (opMyBaHHSI METOAMKA BHOOPY IHCTPYMEHTIB IITYYHOTO I1HTEJEKTY MIJIs
MIATPUMKH LUTICHOTO MPOLIECy CTBOPEHHSI BEOCAMNTIB.

BucHoBxku

Y pobGoti Oynau po3risHYTI 3acOO0M IITYYHOTO I1HTENEKTY, MPU3HAYCeHI It
3acTocyBaHHA y cepi po3pobiieHHs BeOcaiTiB. byo 3ilicHeHO cuCTeMaTH3AITI 0 TTUX
3aco0iB BIAMOBITHO 70 €TamiB BeO-po3poOku. BusiBieHo ¢yHKIii, 0coOIMBOCTI Ta
MPUKIAIU 3aC001B IITYYHOTO 1HTEJIEKTY JUIsl KOKHOTO €TaIry po3po0JieHHsI BeOCaMTIB.
Kpim 1poro, onrcano ocobauBocti ABox TumiB III-iHCTpyMEHTIB: aCUCTEHTIB 1 no-
code KOHCTPYKTOPIB.

HaBenena cucreMartu3zariisi € KOPUCHOTO JIJIsl BeO-pO3pOOHUKIB, TaK SIK JOTIOMArae
y OpPUUHATTI pillieHb 1100 BuOOpy Habopy II-iHCTpyMeHTIB sl 3aCTOCYBaHHS

MPOTATOM YChOT0 Mpoliecy po3poOIieHHs Be0-0a30BaHUX peCypCiB.
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Abstract. The implementation of artificial intelligence covers all stages of the digital product
development life cycle. Artificial intelligence is transforming from a set of separate tools into an
integrated technology that automates tasks at each stage of creating a digital product, in particular
a website. For this reason, an important scientific task is a comprehensive review, analysis and
systematization of artificial intelligence tools at the entire set of stages of website development.

The purpose of this study is to review and systematize artificial intelligence tools used in web
development, according to the stages of the website development life cycle.

In accordance with the established goal, the article presents a systematization of modern
artificial intelligence tools by stages of web development. The role and functions of Al at each of the
six key stages are analyzed: from planning and design to development, testing, deployment and
monitoring. A comparative analysis of two main types of Al tools is carried out: Al programming
assistants and no-code Al constructors. Their key advantages, disadvantages, and strategic trade-
offs that influence the choice of technology stack depending on the project goals are identified.

The proposed systematization provides developers and project managers with a structured
basis for making decisions regarding the selection and integration of Al tools into workflows at a
variety of stages of web development.

Key words: web development, artificial intelligence, software development life cycle stages,
programming assistants, no-code designers.
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