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BMKOPUCTAHHSA TEXHOJOIMW DOTS And NIABUWEHHA NMPOAYKTUBHOCTI
POBOTU BUCOKOHABAHTAXEHUX 3ACTOCYHKIB HA BA3I1 UNITY ENGINE

3  pO3BUTKOM Cy4YacHHX  TEXHONOTiH Ta
301JIBIIEHHSM BUMOT JI0 IPOYKTUBHOCTI IPOrPaMHOTO
3abe3neueHHs, ocobmBo Brainysi 2D i 3D pennepunry
y  peambHOMy  4aci, ToOcTajia  HEOOXIJIHICTh
BUKOPHCTOBYBAaTH HaileQEeKTUBHIII  MAXOAM JO
po3po6ku. KitrouoBuM noka3HUKOM € (heKTUBHOCTI TAKKX
3aCTOCYHKIB € KUIBKICTb KazpiB 3a cexkyHay (FPS), mo
BIUIMBAE HA IUIABHICTH 1 MIBUAKOMIIO mporpamul[3]
OpnHak, IPOAYKTUBHICTh HE 00MexyeTbes inmie FPS —
BRXJIMBY pOJIb Bijirpae eQexkTHBHE YyTpaBIiHHSA
mam'sITTIO, K BIUIMBA€ Ha BHKOPUCTAHHS CHCTEMHHX
pecypciBTa IIBUIKICTh AOCTYILY 10 JaHUX. OcoOnuBo1Ie
BOXJIMBO IS KOMI'IOTEPHHUX Irop Ta  IHOIMX
BUCOKOIIPOJIYKTHBHUX TPOTPaM, /e BEIHKa KUIbKICTh
JAaHUX TOBMHHA 0OpoOIsATHCS 03 3aTpUMOK. Y i
poboTi Oyae pO3TISAHYTO KITIOYOBI IMIIXOMTH IO
onTuMi3ailii MpOrpaMHol MPOAYKTUBHOCTI, BKITIOYAIOUH
KITACUYHY mapagurmy 00'eKTHO-OpIEHTOBAHOTO
nporpamyBanHs (OOP) Ta  cydacHmil minxig,
opienToBanuii Ha naHi (DOD) [2].

OnHUM 13 HAWMOMYISIPHIIIKX MiXOMIB Y PO3po0Li
MporpaMHOro 3ade3nedyeHHs € 00'€KTHO-OpIEHTOBaHe
nporpamyBanHs (OOP), ne naHi Ta Jiorika opraHizoBaHi
B 00'eKTH, IO JOMOMAarae CTPYKTypyBaTH KOJ Ta
rnoJierurye  ioro oOciyroByBanHs. OpHak, I
3a0e31eveHHs] BUCOKOT MPOYKTUBHOCTI IEH MiAX11 Mae
cBoi oOmexeHHs. 3okpema, OOP He 3aBkiau €
ONTUMATBHHUM ITPU POOOTI 3 BETUKMMH MaCUBAMH JIAHHX,
OCKIJTBKM JTOCTYI 10 HUX MOXKE OYTH YTOBiJIbHEHHIM
yepes CKIIaJHy oprasizamiro B mam'sti. B pesyiptan
3’SBISIOTBCA HOBI  MIIXOAW, sIKi 3JaTHI Kparie
BHPIIIyBaTH 3aBJaHHs onTuMi3aii [1].

Ju3zaiin, opieHroBanmii Ha nani (DOD) [2],
npononye iHmy ¢inocodiro. OcHoBHa yBara B DOD
MIPUIUISAETHCS TOMY, SIK AaHi 30epiratoThCs B MaM'aTi Ta
SK IIBUIKO MOXHA JI0 HUX 3BepHyTHcs. el mimxin
CIPSMOBAHMI HA OTNTHMI3AIF0 PO3TAIIYBaHHS Ta PYXY
JaHUX Yy CHCTeMi, L0 A03BOJISE€ 3HAYHO IiABHUIINUTH
MPOAYKTHBHICT, mporpamu. Oxpim nporo, DOD
MiHIMi3y€ 1y OIIOBaHHs IaHUX 1 3a0e3nevye MoBTOpHE
BUKOPHUCTaHHS 1HQOpMaIil, o crpuse eeKTHBHILIIH
po6oTi 3 mam'aTrio. 3aBASKH MBOMY  ITiIXOMY
[IPOrpamiCTH OTPUMYIOTh THYYKICTh y JI0JJaBaHHI HOBHX
(yHKIIH 1 CIPOUIYIOTh KOJJOBY 0a3y CBOIX IPOEKTIB.

OcoOnuBictro DOD € i#oro 3part”HicTs 10
rmapajesbHOi 0OpOOKH JaHWX, 10 € BaXJTUBUM IS
Cy4JacHHX 0araTosyiepHUX IPOIIECOPiB i 0araTo3amadHux
cucteM. Po3mnoin o0uncieHs Ha eTanu Ta IX BUKOHAHHA
32 JIOMOMOTOI KOHBEEPIB JO3BOJISIOTH JOCSITH

0JIHOYACHOI 0OPOOKHU KUJIBKOX 3aB/IaHb, IO ITiIBUIIYE
e(heKTUBHICTh BUKOPHUCTAHHS pecypciB. 3aBAsKH LiH
ocobnuBocti, napagurma DOD € ineanbHuM BHOOPOM
JUISL  CY4YaCHMX 3aCTOCYHKIB, sIKi MOTpPeOyIOTh
MaKCHUMAaJIbHOI MPOIYKTUBHOCTI MiJ 4Yac poOoTH 3
BEJTMKUMH 00CSTraMu TaHUX.

SlckpaBuM npuKiIazoM 3actocyBanHs DOD e Unity
Engine, nme med minxix peani3zoBaHO uYepe3 CTEK
texHoyiorii DOTS  (Data-Oriented Tech Stack).
Bukopuctannst DOD y Unity 3a6e3mneuye ontumizaiiio
MPOJIyKTUBHOCTI TOJATKIB 3aBASKH OB e(eKTUBHIM
po00Ti 3 MacuBaMH JaHUX, SHUKEHHIO HABAHTHKEHHS Ha
CHUCTEMY 1 CHpPOIICHHIO MPOLECY PO3LIMPEHHS
¢ynkmionany [3]. Crek DOTS no3Bosisie po3podHuKkam
MaKCHUMaJIbHO BUKOPUCTOBYBATH PECYPCH CHCTEMH, IO
0COOJIMBO BaXJIMBO B PealbHOMY Yaci, KOJIH IBUIKICTh
1 TUIaBHICTh POOOTH € KPUTHYHO BaXKJIMBUMHU.

Cam 1o co0i miaxig DOD He € HOBHM, ajie HOTO
aKTyaJbHICTh PI3KO 3pocia Yepe3  IiJBUIICHY
CKJIAJHICTh CYy4YacHHUX 3aCTOCYHKIB, IO HOTpeOyOTh
e(exTHBHOI OOpOOKHM BeNWKHX OO0CSTiB naHux [2].
MeToto 1i€l poOOTH € TOCITIIHPKEHHS OCHOBHUX IT1IXO/IIB
10 po3podky, Takux ik OOP i DOD, anani3 ix nepesar,
a TAaKoX BH3HAUCHHsS HalKpamux KeHciB ix
3aCTOCYBaHHS y Cy4acHHUX Iporpamax. 3aBIsKH LIbOMY
aHaJli3y MO>KHA BU3HAYHTH, KOJIH Kpallle 3aCTOCOBYBATH
KOXXEH 13 MiAXOAIB Ui JOCSATHEHHS MaKCUMAJILHOL
MPOJIy KTUBHOCTI i1 €)eKTUBHOCTI.

Cnucok nitepatypu

1. Object oriented programming in Gave
development [Enektponnuti pecypc] — Pexum goctymy:
https://varad-kajarekar19.medium.com/object-oriented-
programming-in-game-development-1293e6ebed4 5

2. A Comprehensive Guide To Data-Oriented
Designed For Improved Software Efficiency
[Enextponnuit  pecypc] — Pexum  pmoctymy:
https://arpanext.medium.com/a-comprehensive-guide-
to-data-oriented-design-for-improved-software-
efficiency-6434d520d0e4

3. Object-Oriented Programming (OOP) vs Data-
Oriented Tech Stack (DOTS) in Unity [Enextponnuii
pecypc] - Pesxnm JOCTYTy:
https://medium.com/codex/object-oriented-
programming-oop-vs-data-oriented-tech-stack-dots-in-
unity-3862263db05d.
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BEB-MAPCUHI ONA AHANI3Y BUMOTIr A0 KAHOUOATIB HA PUHKY
NPALEBJTALLTYBAHHA B COEPIIT

Punok mpami B rany3i iHpopMamifHUX TeXHOJIOTIH
Mpe/ICTaBIISIE c00010 UHAMIYHUNA Ta
KOHKYPEHTOCIIPOMOXKHHUM CETMEHT, KU BU3HAYAETHCA
YUCICHHUMH QakTopamHu. 3a octanHi poku IT-iHaycTpis
CTaja BaXJIMBUM KaTaJli3aTOPOM TEXHOJOTIYHOIO
PO3BUTKY Ta KIOYOBHM yYaCHUKOM Ha PHHKY Mpalli.
Huska oco0nuBoCTel BU3HAYAE HOTO YHIKAIBHI PUCH Ta
teHaeHIii. [IIBUIKUI pO3BUTOK TEXHOJOTIH, TAKUX SK
LITYYHUH 1HTeNEKT, OJI0K4YeiH Ta XMapHi 00YHCIIeHHs,
CTBOPIOE OCTIHHKI NONUT Ha (PaxiBIIiB, 110 BOJIOIIOTH
aKTyaJlbHAMHM HaBHYKaMH. BHCOKa KOHKYpEHIis 3a
TaJIaHOBHUTHMHU  TpAlliBHUKAMH  MPH3BOJUTH  JIO
3pOCTaHHA 3apOOITHUX IUIaT Ta Y OCKOHAJIEHHS CUCTEM
6onyciB. I'mobamizalmis TakoXX BIUIMBAaE Ha pPHHOK,
BIIKPUBAIOYH JOCTYII IO Mi>KHAPOJHAX MOXKIHBOCTEH Ta
CTBOPIOKOYH TIT00aNbHU Oaceiin TananTiB. [locTiitHuii
nedinuT kBasridikoBaHUX (axiBIiB 320X0Uy€e KOMITaHIi
JI0 aKTHBHOTO KOHKYPYBaHHS 3a KpalluX MpaIiiBHUKIB.
PazoM i3 TeXHOJOTIYHMMH 3MiHAMH 3MIHIOIOTHCS |
BUMOTH JI0 KaHAWAATIB. [HIMBIAyanpHUHA MiIXig 10
PO3BUTKY Kap'epu, BMiHHS aJIaliTyBaTUCS Ta BOJIOIIHHS
HE JIUIIE TEX HiYHUMHU, aJle i M'SIKHMH HAaBUYKaMH CTalOTh
kinouoBuME  (pakropamu. TewpeHiis m0 TiOpumHOL
Mozeni poboTH, e MOEAHYIOTHCA Bii1ajeHa Ta odicHa
poboTa, BILIMBaE Ha KpuTepii BHOOPY poOOTOAABLIB Ta
BIIKPUBAE HOBI MOXIIMBOCTI I  IPalliBHHKIB.
KynbTypHi T2 EKOHOMIYHI 0COOJIMBOCTI Pi3HUX PETIOHIB
TaKOX BIUIMBAIOTh Ha CTPYKTYPY Ta JAHHAMIKY PUHKY
rpari B rany3i iHhopMaliHHUX TeXHOJIOT 1. [1].

MOHITOPHHT PUHKY Mpari 3 BUKOPUCTAHHSIM BeO-
MApCUHTY € KIIOYOBUM €JIE€MEHTOM CTpaTeriyHoro
PEKPYTHHTY B Tairy3i iHpOpMaliifHuX TeXHOJOTIH. 3a
JIOTIOMOTOF0 I[bOTO THCTPYMEHTY PEKpPYTepH MOXKYTh
OTPUMYBATH aKTyallbHI JaHl Ta aHami3yBatd iX i
e(heKTUBHOTO B3a€MOJIii 3 JAMHAMIKOIO PHHKY IIpalli.
Tako, BpaxOBYIOUH IOMUT HA KOHKPETHI TEXHOJIOTII,
MOJKHA BU3HAYUTH TCHICHIIIT Y BAMOTAaX /10 KAHIH/IATIB.
Hanmpuxnan, 3a gaHuMu BeO-IapCHHTY, 301bIICHHS
KUIBKOCTI BakaHCIH, /e MOTpiOHI HABUYKKM B oOJactTi
MITYYHOTO IHTEJIEKTy YH pO3pOOKM Ha  MOBI
nporpamysanHs Python, Mo>ke BKa3yBaTH Ha aKTyaJIbHi
Ta BaxxuBi HarpsiMku y cdepi [T. 3okpema, y BUnaiaKy
BeO-MapCHHTY MOIYSIPHUX pOO0YHX IIaT(HOPM, TAKHIX
sk Indeed un Glassdoor, MokHa B3HATH HE JIMIIE TPO
BaKaHCil, aJie 1 TpO cepelHi 3apIulaTH, BHUMOTH JO
JIOCBIJY Ta iHII KITI0OYOBI MapaMeTpH.

[ns BupilleHHA 3aBIaHHA Ta JOCATHEHHA
MOCTaBJICHUX IJICH y JOCHimKeHHi, OyB oOpaHwmii
CTpATeriuHui MiIXi7 - PO3pOOUTH METOIOJIOTIIO, KA
BiJITIOBiTa€ YHIKaJILHUM BUMOTaM Ta crietudiri Hamoro
MPOEKTY 3 aHalli3y BUMOT J0 KaHIHMIATIB HA PHUHKY

MpaneBJalTyBaHHs B ramy3i  iHpopMamiiHuX
TexHouorii. CTBOpEHHS BIAaCHOT METOJ0JIOTT JO3BOJISIE
HE JMIIe TOYHO aJanTyBaTUCS [0 KOHKPETHHX
0COOJIMBOCTEH TOCIIIKSHHS, aje i aKIeHTY€ Ha HaIIili
IHAMBIAYyanbHIM KoHIenuii Ta miaxogax. OgHuM i3
KITFOYOBHX aCTICKTIB pO3POOICHOI METOI0JIOTIi € BHOIp
MOBH [IPOTPaMyBaHH Ta IHCTPYMEHTIB, IO ONTUMAJILHO
BIJIMIOBIZAIOTh 3aBJaHHAM BeO-MAapCiHry Ta aHajizy
BHMOT JIO KaHJTUJIATIB.

JnsimpoexTy 3 po3p0oOKH IHCTPYMEHTAPIIO 17151 BeO-
MapCiHTy Ta aHa3Y JaHUX, OyJu pO3MIITHYTI Pi3HI MOBU
mporpamMyBaHHs Ta iHCTpyMeHTH. Cepe1 BapiaHTiB, sKi
posrisnamucs, 6ynu Python, JavaScript (Node.js), Java,
Ruby ta C#. Koxma mMoBa Mae CBOi mepeBaru Ta
M IXOTUTh JJIS pi3HUX clieHapiiB. Python € momyispHo0O
MOBOIO IS BeO-mapciHry 3aBIsku  OiOioTern
BeautifulSoup Ta ¢petimBopky Scrapy. JavaScript,
oco0nuBo B cepenosuiili Node.js, 103BOJIsSIE aCUHXPOHHO
00pOOIIATH 3aITUTH, 10 € BaYKIIMBUM IS €(DEKTHBHOTO
B32€MOJIIT 3 BEJIMKOIO KUTBKICTIO JaHUX. Y KIHIIEBOMY
pe3yunbrari 6ysoo0pano Node.js. [{s MoBa Mae uncIeHHi
repeBary, Taki sSK acHUHXPOHHICTb, BEJIMKA KiIBKICTh
noctynHux 0i0mioTek, 3okpema Cheerio Ta Request, a
TaKO0’K aKTUBHY CITIILHOTY pO3pOOHHKIB [2].

[MpaktiyHa 3HAYYLIICTH NAHOTO JIOCIIiIKCHHSI
NOJIATa€E B HOro TMOTCHUIWHIA 34aTHOCTI CHPHUATH
MiABUIIEHHIO €(QEeKTUBHOCTI TMpoIecy IONIyKy Ta
Bi1OOpY KaHIMAATIB HA PUHKY IpanesaamTyBantsi B [T
cthepi. Po3poOneHuii iHCTpyMEHT BeO-TIApCHHTY
JNO3BOJIUTh KaHAWJATaM MIBHANIE Ta 3pyYHiIIe
3HaXOQUTH BakaHcii, 10 BIAOOBIZAIOTH IXHIM
KBami(ikaI[ifHUM ~ BHMOTaM, a po6oTOIaBIIM
3a0e3neunTh JOCTYN JO OUThII OO0'€KTHBHHUX Ta
AKTYyaJIbHUX JIAHUX PO NOTEHIIHHUX MPAI[IBHUKIB.

TakuM YUHOM, BUPILICHHS OCTABJICHOI HayKOBOT
3a/1adi € BaXKJIMBUM KPOKOM y TOKpAIICHHI MPOLECY
nia0opy KaHAUIATIB HA pUHKY IpaleBnauTyBaHHs B [T
cdepi, cupusie miIBUIIECHHIO €(PEKTUBHOCTI Ta TOYHOCTI
BiIOOPY NpALiBHUKIB, @ TAKOX CIIPHSIE 3MEHIICHHIO
4acOBHX Ta PECYPCHUX 3aTpary LIbOMY NPOLeci.

Cnucok nitepatypu

1. NodeJS ES6 — NodelS. Documentation

[Enextponnuii pecypc] — Pexum goctymy
https://nodejs.org/uk/docs/es6/
2. NextJS Measuring Performance.

Documentation [Enextponnuii pecypc] — Pexum
JIOCTYITY https://mextjs.org/docs/advanced-
features/measuring-performance
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3ACTOCYBAHHA METOAY TOPSIS
AnsA BArATOKPUTEPIAJIbHOI OLIHKM BUBOPY CMS

Hns CTBOPCHHS Be03aCTOCYHKIB
BUKOPUCTOBYIOTBCSI TaK 3BaHI CHCTEMH YIPaBIIiHHS
kontenteHtoM (CMS). Bubip mneBHoi cuctemy,
Hanpuknay Strapi ta WordPress, mnoB’s3anuii 3
HEOOXI1JIHICTIO BpaxyBaHHS 0araTbox (axTopiB, TOMY

BHMArarTh 3aCTOCYBaHHS METOIiB
OaraTakpiTepiaJIbHOTO OI[IHIOBAHHSI.
Onuum 3 MOIIUPEHUX METO/IiB

OararoxpirepiansbHoro ouiHtoBaHHs € TOPSIS. Ilei
METOJ IOJIIra€ B TOMY, L0 OOMPAEThCA imeanbHe
pimieHHs (ieajbHUH BapiaHT, SKUA MaKCHUMAIIBHO
BIJIMIOBI/Ta€ BCIM KPUTEPIsIM) 1 aHTUPIiMIeHHs (Halripimii
MoxJinBHi BapiaHT). IloTiM 0OUYMCIIOETHCS BiACTaHb
KOKHOTO BapiaHTy A0 11eaJbHOTO Ta aHTHPIIIEHH], a
HalKpamuM BUOOPOM BBaXKA€ThCS TOH, 10 HailOImKde
JI0 11eaJTbHOTO 1 Hali1asi Bif aHTUPIiIIeHHS.

Criouatky He0OXiqHO 00paTH MapameTpu 3a SIKUMU
OyJe  TPOBOJWTHCS  TOPIBHsAHHA.  Hampukman:
PO Iy KTHBHICTb, KACTOMI3allis, BUTpaTH, Oe3neka, SEO-
onTuMmizamis Ta MacmTaOoBaHicTe. [licms Toro sk
nmapaMeTpH g KOXKHOI cucteMu Oynu oOpaHi Tpeba
JaTH KOXXHOMY MapaMeTpy OLIHKY Ta c(opMyBaTH
MaTpUIO pillleHb. MaTpuus pillleHb HOBUHHA MI1CTUIH
koedimientu Big 1 1o 9, ne 1 Biamosimae Haiiripmomy
3HAYECHHIO [IOKA3HHKA, a 9 BiJTIOBIIHO HAHKPAILIOMY.

Jnst HOpMaizamii KOXHOTO 3HAa4YeHHS MOJKHA
BUKopuctaTu popmyny[1,2]:

Je 7jj — HOpMaJli30BaHe 3HAUCHHSI JIJIsl KOXKHOI CUCTEMH

32 KOXKHUM KpUTEPieM,

Xjj — TIOYATKOBE 3HAYCHHS JJIS KOXKHOT CHCTEMH 32
KOXHHM KpUTEPIEM,

m — KUTBKICTh CUCTEM.

JlJIst KO’)KHOTO KPHTEpil0 BU3HAYAIOTHCS Baru Ha
OCHOBI Ba)XKJIMBOCTI KO’)KHOTO TNOKa3HUKa. Hanpukian:
npoayktuBHicTh — 0.3, kactomizamist — 0.2 1 Ta. [Ticns
OTO KOXEH eJIEMEHT HOpMaJIi30BaHOI MATPHIl Tpeda
NMOMHOXHTH Ha BIANMOBigHY Bary kputepiroo. Cuig
3a3HAYUTH, IO K KOe(Dilli€eHTH MATPUI PilIeHb, TAK 1
BaroBi KO€(IliEHTH € Cy0’ eEKTUBHUMH ITOKa3HUKAMH, SIKi
BCTaHOBIIIOIOTECSL 200 caMUM 0c00010, SIKa IpHUiiMae
pilieHHs, 200 TPYNOK EKCHEPTIB 3 BUKOPUCTAHHAM
€KCIIEPTHUX METO/IiB.

Jlami qj1s KOsKHOT CHCTeMH 00UYHCITIOETHCS BiICTaHi
JI0 17IeaTbHOTO Ta aHTHpIlIeHHs. [neanbHe pimeHHs —

MakCHUMallbHI 3HAa4eHHA 3a BCiMa KPUTEPisIMIL
AHTHpilIEeHHS — MiHIMaJbHI 3HAYCHHS 3a BCiMa
kputepissmu.  Illo6  3HaliTH  BigCTaHBP  MOXKHA

CKOpHCTATHCS POPMYJIaMH:

ne Dit / Di— sBincrams 10 igeanbHOro pimenss /

AQHTHPIIICHHS,
+ _ 1.2 - 2
bi=A 2, ~v) D=4 /Z0,=v)

ij — 3Ba)yKCGHE HOpMaJli30BaHE 3HAYEHHS JUISI KOXKHOT
CHCTEMH 32 KOJKHUM KPHUTEPieM,

j+/j-—ineanbHe pilieHHs / aHTHPIIIEHHS

[Micns po3paxyHKy BiJICTaHi J10 iJ€ajbHOro Ta
AQHTUpINICEHHS  HEOOXiMHO BHU3HAYHMTH  BIIHOCHY
OJIM3BKICTH 7O 1Jea’dbHOro pimeHHs. Po3paxyHok
BiJTHOCHOT OJIM3BKOCTI MPOBOAUTHCS 32 (POPMYIIOTO:
ne Ci— BigHOCHA OJIM3BKICTD,

Di+ — BijicTaHb /10 i/1€aJIBHOTO PillIeHHS,
D,

i

i DT+D;
Di- — BiicTaHb 10 aHTHPIIIICHHS.

3naueHHs Ci 11 KOKHOT CUCTEMH BUSHAUMTD, SIKa
CMS Onmwxye no imeanpHoro pimeHHs. [licas mmx
pO3paxyHKiB, cucteMa 3 HalOiTbIMM 3HaueHHsM Ci
(Onu3BKICTP O igeanbHOrO  pimieHHs) — Oyzne
PEKOMEH/IOBaHa K ONITUMAJIbHUI BUOIp.

Taxum gmaOM, Metoag TOPSIS — me moTyxHUMIA
MeToZ 0araTOBHMIpHOTO aHaji3y, SKHH JIO3BOJSE
3/IIICHIOBATH KOMIUIEKCHE TIODPIBHSIHHA Ha OCHOBI
MHO>KMHHHX KpUTEpiiB. Y BUNIaIKy MOPIiBHSIHHA Strapi Ta
WordPress i0ro BUKOPUCTAHHS J03BOJIUTH 00’ EKTUBHO
OIIIHUTH TEePEeBaru KOXHOI CHCTEMHU 3 ypaXyBaHHIM
BaroMocCTi KPUTEPIiB.

Cnucok nitepatypu

1. Pomanuenkol. C. Meton TpuKpUTEpiabHOTO
€BKIJI1IOBOTO pAaH)XyBaHHS Ta HOTO BUKOPUCTAHHA JUIS
OaraTokpuTepianbHOro nopiBHAHHSA anstepHatus/ I C.
Pomanuenko, M. M. Tlotsomkin, O. C. Cupcokuii //
CyudacHi iHopmariiiHi TexHooriiy chepi 6e3nexu ta
oboponn. —2016.—Ne 1(34). — C. 59-63.

2. Ogonowski P. Integrated AHP and TOPSIS
Method in the Comparative Analysis of the Internet
Activities/P.Ogonowski//26th International Conference
on Knowledge-Based and Intelligent Information &
Engineering Systems (KES 2022). — Procedia Computer
Science 207 (2022). — Procedia Computer Science 00
(2022) 000-0004409-4418.—P.4409-4418.
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3ACTOCYBAHHA METOAIB MALLULMHHOIO HABYAHHA ONA
NMPOrHO3YBAHHA KYPCY KPUMTOBAJIIOT

KpuntoBaniotu, Ak BaXJITHUBHUI €JIEMEHT CYy4acHOTO
nuppoBOTO (hinancoBorO CepeJIoBHIIa,
XapaKTepHU3yIOThCsl BHCOKOIO BOJATWIBHICTIO, IO
CTBOPIOE 3HAYHI BUKIIMKH JIJIsl IHBECTOPIB Ta Tpeiepis.
[IporHo3yBaHHsS KypCy KPHUIITOBAIIOT € aKTyaJbHOK
3ajayero, fka NOTpeOye BUKOPHCTaHHSA CYy4YacHHX
TEXHOJIOTIM [JIs MiJBUILEHHS TOYHOCTI. Y JaHOMY
JIOCJI1JIDKSHHI PO3TIISIIAI0 THCSI MOKITMBOCTi 32CTOC yBaHHSI
METO1B MallIMHHOT'O HAaBYAHHS JIJIs IPOTHO3YBaHHA LiiH
KPUIITOBAJIIOT 3 YpaXyBaHHSIM CKJIaJHOCTI PUHKOBHX
yMoOB [4].

MeTor0 AOCIiKEHHS € BUBYEHHS €(eKTHBHOCTI
3aCTOCYBaHHS PI3HMX METOJIB MAIIMHHOTO HaBYaHHA
JUISL IPOTHO3YBAHHA Ky PCy KPUIITOBATIOT, BUSHAYEHHS iX
repeBar Ta HEZOJIIKIB, a TAaKOXK aHajli3 MePCIEeKTUB iX
BHUKOPHUCTAHHS TS MiATPUMKA TNPHAHATTS
IHBECTHIIMHUX PIllICHb.

OO0’ €KTOM TOCIiPKEHHS € PHHOK KPUIITOBAIIOT Ta
oro nuHamika. [IpeqMeToM MOCIHIKEHHSI € METOIH
MPOTHO3YBaHHA KypCy KPHUITOBAIIOT, BKIIOYAIOUH
TpaauLilHi (TeXHIYHUI 1 QpyHIaMeHTAIbHUI aHaTi3) Ta
cydacHi (MalIvMHHE HAaBYaHHSI, HEHPOHHI MEPEXi).

MeTtonu HOCHIPKCHHS [Ie CTATUCTUYHHNA aHANI3,
QITOPUTMH MAalIMHHOTO HABYaHHS (paHIOMHHH JIic,
LSTM, rpanieHTHUI OyCTHHT), OPIBHSUITBHUM aHaJi3
e(eKTUBHOCTI ~ MeToliB.  BuKOpHCTaHO  MOBH
nporpamyBanns Python i 6i6mioTexku TensorFlow, scikit-
learn, pandas ta matplotlib mis 00poOku manHux i
MO/ICIIFOBAHHSL.

OCHOBHI pe3yJIbTaTH OCi JIDKEHHS :

1. Busnaueno, 110 TeX HITHUH Ta
(yHnaMeHTaIbHUI aHami3 3a0e3nedyloTh 3arajbHe
PO3YMiHHI pUHKOBHX TCHICHIIIH, MPOTE iX € (heKTUBHICTH
oOMexXeHa B  yMOBaX BHCOKOT  BOJATHJIHHOCTI
KPHUITOBAIIOTHOTO PUHKY.

2. Byio nmpoBeneHo aHali3 aJIrOpUTMiB MallTMHHOTO
HABYaHHSI, TAKUX SIK PAHJAOMHHUH JIIC, rpaji€HTHHI
Oyctunr i HeiiponHi Mepexi (LSTM), mo mnoxazamm
3I1aTHICTb MOJIEITIOBATH CKJIa/IHI HeJIiHINHI
B32€MO3B'SI3KN Y YACOBHX Psijiax.

3. I'nmuboki HeliponHi Mepexi (ocobsuBo LSTM)
JOCSITIIN HAaMO1IbII0] TOYHOCTI MPOTHO3YBAaHHS KypCy
Bitcoin i3 cepennboro noxudkoro MAE = 0.023 Ta
Koediriearom getepminarii R?=0.92.

4. TloOynoBaHO TMPOTHO3yBalbHI MOJENi 3a
nmomomororo Python Ta 6i6miotek TensorFlow, Keras i
scikit-learn, o 3a0e3mnedy 0T aBTOMATH3AIIiFO TIPOLIECIB
aHaJTi3y Ta MPOTHO3YBAHHSI.

[IporHo3yBaHHS KypCy KPUITOBAIIFOT CTHKAETHCS 3
TaKHMU TPYAHOILAMU, SIK BUCOKA BOJIATHIIBHICTh PUHKY,
OOMEXEHICTh  ICTOPMYHMX  JaHHUX,  CKJIAJHICTh

iHTepIpeTalil pe3yabraTiB Mojesiel Ta notpeda B
3HAYHUX 00YHCIIOBAILHUX pecypcax. Hezpakaroun Ha
e, CydacHi METOAM MAIIMHHOTO HaBYaHHSI MaroTh
BEJIMKUM TOTEeHLiaJ] Juid IIJABUIIEHHS TOYHOCTI
MIPOTHO31B 32 PaxyHOK iHTerpamii T0AaTKOBUX JTaHHUX
(comianpHUX, MAKPOCKOHOMIYHUX) Ta PO3LIUPCHHS
¢yHKIiOHaNBHOCTI MoJened. MeToau MalIMHHOIO
HaBYaHHs, 0COOJMBO HEUPOHHI MEpPEXi, Kpalie HDK
TpaaUiiHI MAX0IU IEeMOHCTPYIOTh €PEKTUBHICTD IS
MPOTHO3YBaHHS Kypcy KpunroBaintor [ 1-3].

[opganpmmid po3BUTOK METOIIB MPOTHO3YBAHHI
NOBHHEH BKJIIOYATH iHTETpallilo 3 BEJIMKUMH JAaHUMH,
BIIPOBAJKEHHS XMapHUX OOYHCICHb Ta PO3POOKY
aBTOMaTU30BaHUX CUCTEM aHANI3Y U1 afanTaltii 10 3MiH
PHHKY.

Pesynprath = nmOCHIIKEHHA  MOXYTh Oy
BUKOPHCTaHI JUisi TMOOYJOBA CHUCTEM MiATPUMKH
MPUHHATTS pimleHb Yy cdepi ¢iHAHCOBOrO aHaTizy
KPUNOTOBAIIOT, IO CHPUATHME MiHIMi3alii pU3HUKIB Ta
ITi IBUIIICHHIO TPUOYTKOBOCTI i1HBECTHIIIH.
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XHTY. Indopmaniitai rexuomorii. —2023. — Ne 4(87). —
C. 223-229. — DOI https://doi.org/10.35546/kntu2078-
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2. Jepb6ennes B. JI. 3actocyBaHHS METOJIIB
MAIIMHHOTO HaBYaHHA JO NPOTHO3YBaHHS YaCOBHX
paniB xpumnroBamior / B. JI. [epbenmes, I'. L
BenukoiBanenko, H. B. Janenko // Heilipo-Heuitki
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KypH. — Kuis : KHEY, 2019. - Ne 8. - C. 65-93.

3. Mokin B. b. Ornsin anroputMmiB MamdHHOTO
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kynisii kpunrosantotu / B. b. Mokin C. O. Xykos JI.
M. Kynepwreitn, O. B. Cnobonsmiok // Bichuk
BiHHUIBKOTO MOTITEXHIYHOTO IHCTUTYTY. —2022. —Ne 2.
C. 81-93. — https://doi.org/10.31649/1997-9266-2022-
161-2-81-93.

4. TIneunctwit, . M., & Citaitmo, M. C.
JocnimkeHHs ~ 3aCTOCYBaHHS ~ aBTOMAaTH30BaHOTO
MAlIMHHOTO HAaBYAHHSA JUISl MOPIBHAIBHOIO aHAII3Y
METOIIB  TPOTHO3YBaHHS  KypCcy  KPHIITOBAIIOT.
/1. O Tneunctuii, M. C. Citaitno //TexHiuHa iHXCHEPISL
- 2024. - 1(093). - C. 218-224. -
https://doi.org/10.26642/ten-2024-1(93)-218-224.
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AOCNIAXEHHA TA OUIHKA MPOrPAMHUX NMNAT®OPM ANA OUIHKU
PU3UKIB B BIBHEC-INMPOLIECAX

VYnpapniHHS pU3UKaMU peainizaiii mporpamMHoro
MPOEKTy  Oe3MOCepefHb0 MOB'SI3aHE 3  TAKUMHU
npoOJjeMaMul SIK yTIPaBIliHAS MIPOLIECOM PO3POOICHHS
13, ynpasninns Bumoramu j1o [13 Ta mpo6iemoro pu3uk-
MEHEDKMEHTY, TOOTO YIPABIiHHS CTPaXOBHM PH3HKOM.
Juist nocsirHeHHst 0aXkaHUX PE3yJIbTATIB Y BCTAHOBICHI
TEpMiHH Ta B JOIMYyCTUMUX MexaxX (iHAHCOBHX 1
MaTepiaIbHUX BUTPAT €Tl peaizallii IporpaMHOro
MIPOEKTY NOTPiOHO pETesIbHO 1 JOCKOHAJIO TUIaHyBATH Ta
SIKiICHO HUMH Y TIPaBJISITH.

CydacHa KoOHIeIIs 3a0e3nedyeHHs Oe3neku
peamizauii HporpaMHOr0 MHPOEKTy IPYHTYETbCA Ha
JOCSITHEHHI TPUHHATHOTO (AOITyCTHMOTO ) pU3UKY, TOOTO
Takoro Horo piBHA, sike KepiBHHUTBO IT-kommanii
CIPOMOXKHE 3a0€3TIeUNTH Ha TaHUIH MOMEHT, BUX OZISTUH 3
HasBHOTO  piBHA  (iHAHCYBaHHA, MaTepiaJbHO-
TEXHIYHOTO 320e3nedeHHs, PO ecioHaTi3MYy ITIePCOHAITY
Ta pO3BUTKY MeTo1iB iHkenepii [13. [IpuitHaTHHII piBeHb
pU3MKy — Ii¢ KOMIpPOMIiC MDK piBHeM Oe3neku i
MOKJIUBOCTSIMH 1i JOCATHEHHS.

B po6oti HaBeneHi TUMOBI SIKiCHI Ta KUIBKICHI
MeTOIU IAcHTU(IKAIi Ta OI[HKM PU3MKIB: METOX
Mounre-Kapio, GalieciBcbka Mepexa nosipu (BMJ),
meron Jlenbdi, koutponbHi nuctu, meton SWIFT,
aHaJIi3 ClieHapiiB TOIIO.

[opiBusna HomeHnknarypa [13 mns ynpaBniHHS
pmukamu (OpenRisk, RiskyProject Lite, Risk
Management Studio Lite, JIRA + Risk Register Plugin,
Protecht.ERM, SimpleRisk, Fusion Framework System,
myRiskAssessor, RiskWatch, Resolver, AuditBoard,
LogicManager, SAP Risk Management, IBM
OpenPages), Ta o06rpyHToBanuii BuOip 13 RiskyProject
Lite.

B po6oTi mpaktryHO mociimkeni ¢ynkmii 113
RiskyProject Lite [1], sike peanizye MeToau AKICHOT Ta
KIJIBKICHOI ~ OIIIHKM ~ pPH3MKIB, 3alpOIIOHOBaHI B
MixHapoaHuX ctaggaprax cepii ISO/IEC 33001, 2015
[2], o HaOyIM MHUPOKOTO PO3NOBCIOKEHHS y CBITOBII
MPAKTHUII.

Takok HaBeACHI KOPOTKI peKoMeHIamii o0
npakThaHOro BUukopuctanus RiskyProject Lite [1].

Ha puc. 1. 3006pakena y3araipHeHa OJIOK-cXeMa
IIpoleCy yIpPaBIiHHS PU3UKOM, KA BUKOPUCTOBYBAIACH
TIPH JTOCITiKeHHI.

I Ananis Ta iaenTrixauia puinky I

¥

| SIKicHE OUIHIOBAHHS PH3HKY |

Tlow SKIICHAS PHIAKY TTPHIHATTA PHIHKY

| KomniekcHe OiHFOBAHHA PHIHKY I
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VHURHCHHSA PHIHKY
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| OG6paHEs METOIB i 3ac001B OTITHMI3ATIT PHIHKY

¥

¥

By TpimHi MeTopH i 3acoGH

SHHIACHIA PIBIA PHIHKY
THMITYBANHS PHIHKY:
JmepcHikatlis pH3Hiy
CTBOPEHNA PE3CPBIB, Jalacin;

SoBHIMHI METOAH | 3acobu
SHWACHIS PIBHSA PHSHKY
PO PHAMKY:
TCPCHAN PARTICHHSA PHINKY,
CTPAXYBAHHA PHIHKY.

OTPHMAHNA fonaTkoRol indopmarii.
I

Kinems

Puc. 1. ¥Y3araabHeHa 0JI0K-cXeMa npouecy ynpapaiHHS PU3HKOM

I

Bukopuctanuii METO1 OI[IHKH HMOBIPHICTh BTPATH
300paxeH Ha puc. 2

! . Marpuus E Crynine BILIMBY pU3NKIB
" m— "
— . HmosipuicTs—Brparu H Irnoposani (1 £ R < 4)
Hmogipnicrs h § 515 [10)15]20(25] | |- Hesnauni (SSR<8)
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2. Manoiimosipia [ 3 3[ 3 [ 6| 9 [12]15| 1 |_ Kpuriui (20 < R < 25)
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5. Maii N (=] ! Pisens 3arpozu pusHkis
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5. MakcumanbHa

Puc. 2. Matpuus "Hmosiprictb—BrpaTn"
Cnucok nitepatypm

1. RiskyProject Lite [Enexrponnuii pecypc]:
https://intaver.com/products/riskyproject-lite/

2. DoD. USA. (2014). Department of Defense Risk,
Management Guide for Defense Acquisition Programs. 7th
Edition (Interim Release) December2014. Office of the Deputy
Assistant Secretary of Defense for Systems Engineering, (pp.
6-11). Washington, D.C. [Enekrponnuii pecypcl:
http://acqnotes.com/wp-content/uploads/2014/09/DoDRisk-
Mgt-Guide-v7-interim-Dec2014.pdf

3. 10. L. I'pumok, M. P. JKabwmu, Hamionanbhuii
yHiBepcuteT "JIpBiBcbka moutiTexHika", M. JIbBiB, YkpaiHa.
VIIPABJITHHS PUSUKAMUA PEAJII3AIIIT ITPOI PAMHUX
ITPOEKTIB, [EnexrponHmii pecypcl:
https:/nv.nltu.edu.va/index.php/journal/article/view/1463
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OLIHIOBAHHA NOKA3HUKIB NMPOAYKTUBHOCTI TEXHONOIA
KOHTEUMHEPU3ALUII

[Ipn mpoekTyBaHHI TEXHOJOTIH KOHTEHHEPHU3ALLi,
BaXUIMBUM  3aBJaHHSIM € c(eKTHBHA  OIliHKA
MPOJyKTHBHOCTI CHCTEM, IO BHKOPHUCTOBYIOTH IIi
TexHOJOTil. B yMoOBax pO3BUTKY KOPIOPATHBHHX
iHpOpMaIIfHAX CUCTEeM 1 BUCOKMX BHUMOT JIO
MacimTabOBaHOCTI Ta MIBHIKOCTI pOOOTH, caMe TOYHa
OIIHKA MPOJYKTUBHOCTI CTA€ KIOYOBOIO JIJIsi BUOOPY
ONTUMAIBHUX TEXHOJOTIH 1 apxiTektyp. [IpoTe, uepes
PI3HOMAHITHICTh 1HCTPYMEHTIB KOHTeiHepu3alii i
BIICYTHICTh €IMHOI CTaHJAPTU30BAHOI METOJIOJIOTII,
I0CTa€ HEOOX1THICTh Y PO3pOOIli €PEeKTUBHUX MiIXO/IB
JI0 OLIIHKY 1 TIOPiBHSHHS Pi13HUX PIIIEHb.

3Bakaroud  Ha 1€, B JnaHii  pobori
BUKOPHUCTOBYIOTBCA Cy4YacHi METOIM TECTyBaHHA
TIPOAYKTHBHOCTI, 30KpeMa 3a JJOTIOMOTOO IHCTPYMEHTIB
Apache Benchmark pans aHamizy KOHTeHHEpHHX
cepenosul, Takux sk Docker [1] ta Podman [2] . Lli
METO/IU JI03BOJISIOTh BUSBUTH CHIIBHI 1 CJ1a0Ki CTOPOHH
TEXHOJIOTIH KOHTEHHEpHU3allii B YMOBaX pPEaJBHOTO
HaBaHTa)KCHH:, 1110 1a€ 3MOTY IIPUHHATHA 0OTPYHTOBaHEe
PILIEHHS MO0 TX MO JATBIIOr0 BUKOPHCTAHHSI.

TexHonorii koHTeHHepu3alii, 30kpema Docker [1]1

Podman [1], naGynu Benukoi momyispHOCTI 3aBIsKA
CBOTH 3/1aTHOCTI IIBUIKO PO3TOPTATH, MacITaOyBaTH i
MiTPUMYBATH TOJATKH B PI3HUX cepepoBuiax. BoHu
JIO3BOJISIIOTH JIETKO 130JIFOBATH KOMIIOHEHTH CUCTEM,
0 CIpHSIE MiIBUIICHHIO HAMIHHOCTI Ta 3MCHIIICHHIO
yacy Ha posropraHHsi. OnHak, mis 3a0e3medeHHs
ONTUMATBHOTO BUKOPUCTAHHS IIMX TEXHOJIOT1i BaXKIIUBO

pO3yMiTH, sKi  TapaMeTpu  BH3HAYAIOTh  iX
MPOJTyKTHBHICTh B KOHTEKCTI KOHKPETHOTO
3aCTOCYBaHHSL

OCHOBHI 3aBIaHHS JOCJIIPKCHHS :

e OmiHKa  TNPOAYKTUBHOCTI  KOHTEWHEPHHX

texHosoriit Docker [1]i Podman [2].

e BusHaueHHs KIIOYOBUX  (akKTOpiB, IO
BIUIMBAIOTh Ha  €(EeKTUBHICTb pobOomm
KOHTEHEpU30BaHUX 1OAATKIB.

e Amnani3 NOPiBHSIBHUX XapaKTePHUCTHK
MPOJYyKTHUBHOCTI HAa OCHOBI TECTiB Ta
AHAJTI TUKH.

Po3BuTok KOHTEeHHepu3amii cTaB OJHUM i3
BKJTMBHX HAIPSIMKIB B ONTUMI3allii iHPpacTpyKTypHHIX
pillieHb Ui KOPIIOPAaTHBHUX MeEpEeX. 3O0iIbIICHHS
00csTiB 00POOTIOBAaHMX TAHKUX T4 BUMOTH JIO IBUIKOCTI
00poOKHM BUMAraroTh He TUIbKH HOBUX TEXHOJIOTIH, a 1
e(peKkTHBHUX TIiAXOMIB JO0 BHMIPIOBAaHHA 1 OIIIHKA
MIPOJIy KTUBHOCTI. Ockinbku KOHTEHHEepu3allist
BBAXKA€THCS OJHUAM 13 OCHOBHHUX CHOCOOIB ONTHUMI3argi

po6OTH 101ATKIB, BaXKJIMBO PO3POOHUTH METO M OLIIHKH 1i
MIPOAYKTUBHOCTI IS Pi3HUX CIICHAPIiB 3aCTOCYBaHHS.

Kowntelinepu3allisi Ma€ 3HaYHUI BITUB HA PO3BUTOK
iH(opMaLitHUX TEXHOJIOTiH, 30KpeMa y Takux cdepax,
K aBTOMAaTU3allis PO3ropTaHHs JIOJIaTKIB,
MacmTaboBaHicTh i 0e3neka. TexHomorii Docker [1] i
Podman [2] no3BoisiiOTh BipTyali3yBaTu JOJATKH,
3a0e3neuyoun e()EeKTUBHY 130JISI[I0 Ta CHPOIICHS
YIPaBIiHHA CEPEIOBHIIEM, IO 3HAYHO IIOJIETIIyE
MPOLEC PO3TOPTaHHA Ta OHOBJEHHS IPOrPaMHOIO
3a0e3MeYeHHsI.

TecTyBaHHS IPOAYKTUBHOCTI 311 CHIOETCS HA 3
BUKOPHUCTaHHAM po3ropHyToro cepsepa ASP.NET [3]
OCHOBI 3aJIaHKX CIICHAPITB i MTapaMeTpiB HABaHTaKEHHI,
TaKAX SK KITBKICTh OJHOYACHUX 3amuTiB a00 00csT
nepefaHux JaHuX. 3i0paHi JaHi aHali3ylOTbCS JUIs
BU3HAYCHHSA HAWOUTBII TPOTYKTHBHUX KOHQITYpAIii
JUTSI pI3HUX CEPEIOBHIII,

Cnucok nitepatypu

1. Docker Documentation [EnexrpoHHUiA pecypc].
Pexxum moctymy: https://docs.docker.com/. (nata 3BepHEHHI
27.11.2024).

2. Podman Documentation [EnexrponHuii pecypc].
Pexxum nmoctymy: https:/podman.io/docs/. (nata 3BepHEeHHs
27.11.2024).

3. Hoxymenranis 3 ASP.NET [Enekrponnnii pecypc). —

Pesxim JIOCTYIY: https://learn.microsoft.com/ru-
ru/aspnet/core/?view=aspnetcore-7.0 (marta 3BEpHEHHS
11.12.2022)
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NMOKA3HWKN OUIHKN AKOCTI TENIEKOMYHIKALIUHUX MOCNYr

3a cydJacHMX YMOB BCE OUIBINOI aKTyaJbHOCTI
Ha0yBae OIiHKA SIKOCTI, 1110 TOJISATae y BA3HAYCHHI TOTO,
HACKUTHKH MPOIYKT Y1 MOCITyTa BiINOBIIAI0Th HOTpeOam
Ta OYiKyBaHHSIM KOPHCTYBAa4iB, a TAKOX BCTAHOBIICHAM
crannaptam. lle BaknuBuHil mpoliec, OCKINbKUA BiH
JIO3BOJISIE MiATPUEMCTBAM PO3YMITH, SIK IXHS ITPOTYKIIist
CHPUIMAETHCS CIIOKMBAUYaMH, Ta SIKI aCIEeKTH MOXHA
MOKPAIIXTH JIJI5 i IBUIIICHHS 3arajIbHOI 38/J0BOJICHOCTI.

CxemMa mpoLeCy OLIHKH SKOCTI HOCIYTH 4YH
MIPOIyKTYy HaBEJeHa Ha puc. 1.

Jlana cxema iMIOCTpy€ 3B'SI3KHM MK pi3HUMHU
aCIEeKTaMU ITPOLECY HaJIaHHS ITOCIIYT Ha i IPHUEMCTBI.
Bona nokasye, sik O4iKyBaHHs i TOCBIJ] TPhOX KITFOUOBHX
TPyl — KEepiBHUKIB, NMEPCOHANy Ta CIOXXHBA4iB —
B3a€MOJIII0Th Yepe3 MpoLec 00CTyroByBaHH.

& OuikyBaHH: Ta 10CBiL é

KEpIBHUKIB T4 BIACHHKIB

Tperensii Kepisruurso
r'y
4
3BOpPOTHil MMocayru, siki JaKTHYHO HAsBHI HA 3BOpoTHii
38" 430K NiITPHEMCTEBI 3B’ 30K

OOCIyroBy BaHHS

OuikyBanHs Ta OuikyBaHus Ta

“»  noceiacnoskusaua [ »  10cBid nepcowany [

Pucysok 1. [Ipouec oiHKY SKOCTI HOCIYTH YK
NPOAYKTY

IMocayru, oo Hajae MMiJIPUEMCTBO, € OCHOBOIO
AKOCTI 00CIIyroByBaHHs. BoHM (opMyIOThCS TiJ
BIUTMBOM OYiKyBaHb Ta JIOCBi/ly KEPIBHUKIB i BITACHUKIB,
SIKI BU3HAYAKOTh, SIKi TOCIIYTH TA HA IKOMY PiBHI MalOTh
Oytu HajaHi. BoaHo4yac KEpiBHHMIITBO BpaxoOBYE
3BOPOTHUH 3B'SI30K BiJ CIIOXXHMBadiB, OCKIJIBKHM iXHi
MpeTeHs3ii Ta BIATYKH JOMOMArarTh BIOCKOHATIOBATH
00CIyroByBaHHS.

[lepcoHan TakoXX BiAirpae Ba)KIHMBY pPOJIb: IXHI
npoeciiiHi HABUYKH, TOCBIJ 1 BIACHI O4iKyBaHHSI I0JI0
YyMOB poOOTH BIUIMBAlOTh Ha SKICTh BHUKOHAHHA
000B'A3KiB. 3aBISKH MOCTIHHOMY 3BOPOTHOMY 3B'SI3KY 3
KEepIBHUITBOM Ta CHCTEMi YINpaBIiHHS IPOLIECOM
o0ciyroByBaHHs ~ (OPMYETBCA  CHHEpPTiI  MIK
MpariBHUKAMH Ta YIPaBIiHIIMH.

OuikyBaHHS 1 JOCBi I CTIOKMBA4iB — 3aBE I bHHH,
aJle He MEHII BaK/TMBUI KOMIOHEHT. IXHi oliHKu siKOCTi
MoCJiyr, OTpUMaHi B MpoLEeci  peaibHOro
00CITyroByBaHHS, BiJIOOpaXKarOThCI y 3BOPOTHOMY
3B'SI3KY, [II0 € 0CHOBOIO JJIS IO AT IIION0 BJIOCKOHATICHHS
MigOpueMcTBa. Yci i CKIAZOBi, B3aEMOMIIIOUM MDK

c00010, CTBOPIOIOTH CUCTEMY, SIKa 3a0€3TEUYE IKICHE Ta
e(heKkTUBHE 00CITYrOByBaHHS KITIEHTIB.

SKicTh TEMeKOMYHIKaIiMHNUX TOCITYT BigoOpaxkae
piBeHb 3aJI0BOJICHHS TOTpeO 1 OYiKyBaHb KII€HTIB,
BU3HAYAIOUM, HACKUIBKM  €(EKTHBHO  MOCIYId
BiAmOBIarOTh iXxHIM BuMoraM. OIiHKa SKOCTI €
0araTorpaHHUM MPOLECOM, SIKUI OXOTLTIOE K TeXHIUHI
rnapameTpy, Tak 1 CIpUHHATTA KopucTyBadiB. OliHka
SIKOCTI  TEIEKOMYHIKAIIHHUX TOCIYT €  CKJIaJHAM
MPOIIECOM, SIKHH OXOILUTIOE TeXHIYHI, OpraHi3aiiiHi Ta
KOpPUCTYyBalbKi acnieKTd. Ha 0CHOB1 KpUTUYHOTO aHATI3
BM3HAYCHO, IO  IIOKA3HHKH  OLIHKH  SKOCTI
TeJIeKOMYHIKalifHIX HOCIYT MOXKHA CUCTEMaTU3yBaTH
32 HACTYITHUMH OCHOBHHMMH HaIpsMaMU:

1. Texuiuni mokasHuku skocti (QoS) —
IHAMKATOPH, IO OI[IHIOIOTh TEXHIYHI XapaKTePUCTHKA
MEpEexi, BKITFOYAOUH 3aTPHUMKY TIepeadi JaHUX, BTpATH
MaKEeTiB, MPOTYCKHY 3J]aTHICTh Ta JUKUTTEP.

2. KopucryBanpke cpuitHaTTs sikocti (QoE) —
MMOKa3HUKH, 10 (POKYCYIOThCS Ha 33/J0OBOJICHHI KITIEHTIB,
TaKl SIK 1HEKC 3a0BOJICHHS KaieHTa, NPS, Ta IIBUAKICTL
pearyBaHHs Ha CKaprH.

3. IugukaTtopu  MOHITOPUHTY —  aKTUBHHU
MOHITOPUHI' (HampHUKIaj, TECTyBaHHS IIBUAKOCTI
IHTEpPHETY Ta SKOCTI TOJOCOBHX BHKIIHUKIB) i ITaCHBHHIA
MOHITOPHHI, SIKUA  J03BOJISIE OLIHUTH  peajbHi
HaBaHTa)KCHHsI HA MEPEIKY.

4. Kontpoxs BignosigHocti SLA — MOHITOpHHT
napameTpiB, mo 3adikcoBaHi B yrojax NIpo piBeHb
CepBiCy MIX IIPOBAIEPOM Ta KOPHUCTYBAUEM.

5. AmHaumi3 BiTYKiB Ta CKapr KIII€HTIB — BaXJIMBE
JoKepeno iHdopMarii s poO3yMIiHHA TpoOIeM i
BJIOCKOHAJICHHSI SIKOCTI ITOCIYT.

KomOiHyBaHHS IIMX METOMAIB J03BOJISIE OTPUMATH
MMOBHY KapTHUHY SKOCTI TeJIEKOMYHIKaI[iHHHUX MOCIIYT SIK
3 TEXHIYHOI, TAK 1 3 KOPUCTYBAIbKOI TOYKH 30PY, IO
CIPUSE i ABUILIEHHIO PiBHS 00CIyroOBY BaHHS.

Cnucok nitepatypu

1. [oxapunpka K. 0. Omwinka SIKOCTI
TeJIEKOMYHIKallifHUX MOCIYT y Cy4acHHX Mepekax // BicHux
YKpaiHCHKOTO Ep>KaBHOTO YHIBEPCHTETY TEJIEKOMYHIKaIlil.
2020. C. 45-53.

2. Jlicomit 1. B. TectyBaHHA SKOCTI TOCIYT Y
TEJEeKOMYHIKAI[IfHUX MepeXkax: MiAXOAW Ta IHCTPYMEHTH //
TenexomyHikaniiiai Ta ingopmaniini rexnomnorii. 2020. C. 32—
40.

3. Jain R., Paul P. Service Level Agreement (SLA)
Monitoring and Compliance in Telecommunications // IEEE
Communications Surveys & Tutorials. 2019. C. 85-92.
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OCOBJINBOCTI BUBOPY GRPC TA RESTFUL API AJ1A 3ACTOCYBAHHA Y
MIKPOCEPBICHIA APXITEKTYPI

Cdepa IT Han3BuuaiiHO pizHOMaHITHA Ta PAKTUUHO
He Mae 00MEXXEHb, IO 1 BeJie 0 BIPOBAKEHHS HOBHX
IHHOBAIIi# 1 BJOCKOHAJICHHS 1CHYIOUMX MM11X0/1iB. OTHAK,
HOBOBBEJICHHS HE 3aBXXIH € IMaHAIe€l0, caMe PealibHi
MIPOEKTH MTOKA3YIOTh BCIO €(PEKTHBHICT IUX ITi X O/IiB Ta
cuiy koJ10Bo1 0a3u. Konu #nerhcst mpo npoeKTyBaHHs
MIiKpOCEPBICHOI apXIiTEKTYPH, OJIHI€IO0 3 KITFOUOBUX 337124
nepea ¢axiBueM € BHOIp ONTUMAIBHOTO MPOTOKOIY
KOMYHiKallii Mk cepBicamu. OCHOBHUMH KpUTEPisiMH,
Ha SIKi CJiJ 3BaXKaTW, € NIBHJKICTh Mepejadvi JaHuX,
CTifiKicTh 40 300iB 1 cTabimbHICTH cucTeMu. Lle Mae
BUpilIajibHE 3HA4YEHHS UL JOBTOCTPOKOBOTO YCHIXY
poekTy. MikpocepBicHa apXiTeKTypa rnepeadadae, mo
cUCTEeMa CKJIAJa€eThbCid 3 HE3AIEKHUX KOMIIOHEHTIB,
KOXEH 3 IKNX BUKOHY€ NIeBHY (pyHKIt0. LI KoMImoner™
TTOBHUHHI B3a€EMOI1STH Mi>K COOOF0 Yepe3 UiTKO BU3HAUCHI
intepdeiicu. Tomy BUOIp IPOTOKOITY KOMYHIKAIIii MK
OUMHA KOMIIOHEHTAMH CTa€ KPUTHYHO Ba)KJIUBHM.
ChorofHi icHY€E JJOBOJII 0araTo migxoiB, ToMy (okyc
oyne 3ocepemxkennii came Ha RESTful API ta gRPC.
OOwuBa MiIX0A1 MalOTh CBOT IIEpEBaru Ta 0OMEKEHHS,
SIKI MOYKYTh CYTTEBO BIUTHHY TH Ha 3aTaJIbHY apXiTEKTypy
PO3pOOITIOBAHOT CUCTEMH.

Teopernunmii ornsang. Representational — State
Transfer 6a3yerscs Ha mpotokosi HTTP i BukopuctoBye
craunaptuzoBaui metom (GET, POST, PUT, DELETE)
JUIsi TocTyIry 10 pecypciB. OcHoBHOO nepeBaroto REST
€ HOoro MpocCToTa Ta MacIITaboBaHICTh, OCKUIBKH LIEeH
miaxin 3abesrnedye XOpoury MiATPUMKY BOYIOBaHHX
MIPOTOKOJIIB JIsl BEOIOIATKIB Ta PO3IOAUICHUX CUCTEM.
[Ipote REST mae nexinbpKa CyTTEBUX HEJOMIKIB 3 TOUKH
30py 3arajJbHOi NpoAyKTUBHOCTI. KokeH 3amur €
okpemuM HTTP-3’eqHanHsM MK  KJIi€HTOM Ta
CepBEpOM, IO 30UTBITYE HAKIIATHI BATPATH IIPH 00pOOIT
BEJIMKOT KIJBKOCTI 3amuTiB abo mepenadl BEJIMKHX
obcsriB ganux. Ilepemaya paHux BinOyBaeTbcs y
¢dopmati JSON ado XML, 1o He 3aBXKAH ONTHMAIHHO
JUTsl OIHApHUX JaHUX abo0 MOTOKOBOI Mepeaadi BETUKUX
00’extiB [2]. He3Bakarouu Ha 1€ MPOTOKOJ 3aiimae
JOBOJII BATOMY YaCTKY BUKOPHCTaHHS 1 He 30Mpa€eThCs Ha
JaBy 3amnacHUX. ApXiTEKTypHa CTPYKTypa nepeadadae
BUKOPUCTAHHA 4YITKO BH3HAYCHHUX peECypciB, IO
BIJIMIOBI1a10Th 32 Iepe/iauy KOHKPETHUX JTaHHX.

Google Remote Procedure Call — e ¢peiimMBopK,
po3pobnenuit komnaniero Google, 1110 BUKOPUCTOBYE
npotokost HTTP/2 Tta Protocol Buffers amst cepiasmizanii
manux. Janwmii migxix 3abe3medye  BOCTOPOHHIN
CTPIMIHT JaHUX, IO JO3BOJSE KIIEHTY 1 CepBepy
HaJCWJIAaTH 3alWTH 1 BIANOBIAI oxHOYacHO 0Oe3
HEeoOX1THOCTI OYiKyBaHHS 3aBEpIICHHS OJTHOT'O TIOTOKY
(mynprumnexcyBanns 3anuTiB) [ 1]. Lle mo3BoJisie 3Ha4HO

CKOPOTUTH 4Yac OOpOOKHM 3amuTiB Ta MiABUIIUTH
MPOIyCKHY 3AaTHICTh cucteMu. OkpiM mporo, gRPC
3a0e3redye 3HAYHO BUILIUK PiBEHb OE3MEKH 3aBISKU
mudpyBaHHIO JaHUX HA PIiBHI  TPAHCIIOPTHOIO
MIPOTOKOJTY, IO € BAKIUBUM (PAKTOPOM JIJIsI CUCTEM, SIKI
00poOisitore  koH(pineHUiWHy iHpopmamito. RESTful
API Ttakox ninrpumye mudpysans uepez HTTPS, ane
gRPC peanizye mo ¢yHKIil0 0e3mocepeaHbo depes
HTTP/2, mo pobOute Horo Oinbll €QEKTUBHUM B
KOHTEKCTI O€3IeKH Ta POy KTUBHOCTI [3].

Metoro Mo€i POOOTH € IOCIHIIPKCHHS BIUTHBY
apxitektypHux ocoomBocteil gRPC Ta RESTful API na
BHOIp MiX HUMH IS MIKpOCepBicHOI apxitekTypu. Lle
JIOCJIJDKeHHSI TTOKJIMKAaHE TMpOaHajli3yBard, K BHOIp
TEXHOJIOTil BIUTMBAaE€ HA €QEKTUBHICTE pPO3POOKH,
MIPOJTyKTHBHICTH Ta MacIITabOBaHiCTh CHCTEMH.

Oxpim BubGopy wmixk gRPC Tta RESTful APIL
BXKJIMBHM AacCIICKTOM MIiKPOCEPBICHOI apXiTCKTYpH €
BUKOPHCTaHHs 0a3 JaHUX JJisi 30€peKeHHs Ta 00pOoOKU
naanx. SQL-6a3u naHux, Taki sk Microsoft SQL a6o
PostgreSQL, npomnoHyOTh CTPYKTypOBaHe 30epiraHHs
JAHUX 3 TMOTYXXHMMH MEXaHI3MaMu 3amuTiB. BoHH
MiAXOAATh /Ui CUCTEM 3 JKOPCTKMMH BHMOTaMH IO
uigicHocTi Ta Tpan3akiii. NoSQL 6a3u nanux, Taki sk
MongoDB, mnpomnoHyoTh THYYKiCTH Yy 30epiraHHi
HECTPYKTYPOBAaHUX JaHHX 1 MOXYTh OyTH OLIbII
e(eKTUBHUMH AJI1 BUCOKOHABAaHTAXXEHUX CUCTEM, IO
MOTPeOYIOTh TOPU30HTAILHOTO MacIITa0yBaHHS Ta
BHCOKO{ JIOCTYTHOCTI.

BucHoBKH. [MopiBHSHHS apXiTEKTYPHHUX
ocobOmmmBocrert gRPC Ta RESTful API no3Bosnsie 9iTko
Mo0aYUTH, 1110 KOXKHA TEXHOJIOTIsl Ma€ CBOT epeBari Ta
HEJIOJIIKH, SIKi BAPTO BPaXOBYBaTH MPU BHOOPI ITiAXOILy
JUTSl KOHKpeTHOT 3a7ayi. [IpaBmipHAi BUOIp TeXHOMOTI
JIO3BOJIUTh HE TUIBKM TIJBHIIMTH HPOJYKTUBHICTH
CUCTEMH, ajie W 3HU3UTH BUTPATH HA ii MATPUMKY Ta
3a0e3MeYnTr BUCOKY MacIITa0OBaHICTh I Maii0y THIX
BUKJIHKIB.

Cnucok nitepatypu

1. REST vs gRPC. [Enexrponnuii pecypc] —
Pesxxum noctymy: https://blog.postman.com/grpc-vs-rest/

2. Sxi exomBeHnii B REST APITta mns doro
ix norpumyBaTtuch [Enexrponnuit pecypc] — Pexum
noctymy: https://dou.ua/forums/topic/34550/

3. gRPC vs REST: What’s the difference?
[Enexrponnuit  pecypc] — Pexum JIOCTYIIy:
https://document360.com/blog/grpc-vs-rest/
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3ACTOCYBAHHA WLUTYYHOI O IHTENEKTY AJ1A KOHTPOJIIO 3HAHDb
CTYOEHTIB BULLKNX HABYAJIbHUX 3AKIALIB

Y cy4acHOMY OCBITHBOMY CEPEIOBHII MIBUIKHNA
PO3BUTOK TEXHOJIOTiH, 30KpeMa IITYyYHOrO 1HTEICKTY
(UIl), crae pywidHOW CHIOKW  MOJEpHI3aLi
HABYaJIBHOrO IIPOILIECY.

Oco0muBo akTyanbHuUM € 3acTocyBanHs I myst
aBTOMaTtu3allii KOHTPOJIO 3HaHb ctyaeHtiB BH3. lle
3abe3mnedye MiJABUIICHHS 00’ €KTUBHOCTI OILIHIOBAHHS,
3MEHILICHHSI BUTPAT 4Yacy BUKIIAJa4yiB Ha TEPEBIPKY
3aBlaHb Ta CTBOPEHHS IIEPCOHAII30BaHUX HABYAIBHHX
cTparteriii Juist cTyeHTiB [1].

Cepen BaxxnuBHX HampsiMkiB iHTerpamii LI B
OCBITHII MPOIIEC € BUKOPUCTAHHS HOTO MO>KIUBOCTEH
JUTSL aHaJIi3y Pe3yabTaTiB BUKOHAHHS TECTOBHX 3aBIaHb
pi3HOTO THIy, 30KpeMa 3aBJaHb 3 PO3TOPHYTOIO
BiATOBI 0. Taky 3aBMaHHS ITepe10aYar0Th 3’ SICY BaHHS
3IaTHOCTI CTYJCHTIB (POPMYJITFOBATH BJIACHI JyMKH Ta
CTBOPIOBATH 3B’SI3HWH TeKcT. Biamowigli MoxyTs
BapilOBaTHCS BiJl KOPOTKUX 1 YITKUX A0 00’ €MHHUX i
PO3TOPHYTHX, 3aJICKHO BiJl TOCTABICHUX BUMOT [2].

BukopucTaHHs 3aBAaHb I[bOTO THIy € TapHUM
crocoOOM  OIIHWTH  3HAHHS  CcTyAeHTa. llporte,
Tpa Ui HHI TAXOIU 10 IEPEBIPKK TAKUX 3aBJIaHb MAIOTh
Oararto HeJI0JIIKiB, 30KpeMa, BOHH € YACOBUTPATHUMH Ta
JIOCUTH Cy0'€KTHBHUMU.

Taxum 4MHOM, BKpail aKTyaTbHUM € J0CIiIKEHHS
MOXIUBOCTEN 3acTocyBanHs LI 11 aBTOMaTU30BaHOTO
OI[IHIOBaHHS BIJIIIOBiZIeH CTyACHTIB Ha 3aBIaHHs i3
posropayToo Binnosigaw. e no3Bomnsie 3abe3neurv
BHCOKHIA pIiBEHh TOYHOCTI, aJaTaIlifo CUCTEMH
OIIHIOBaHHS JI0 1H/AMBIyaJbHUX MOTPEO CTYyACHTIB i
M ATPUMKY BUKJIQIaqiB ITi T 9ac IPUHHSTTS pilIeHb HI0A0
HABYaJIBHOrO MPOIIECY.

OpHuM 3 KIIOYOBHX AaCIEKTIB €  aHaj3
3aCTOCYBaHHS B IIbOMY IpoIieci MeToiB Ta Moeeii L1,
30KpeMa, METOJ[IB aBTOMATHU30BAaHOTO OIliHIOBAHHS
TECTiB, MPOTHO3YBaHHS YCIIIIHOCTI Ta aJanTHBHOIO
HaBYaHHSI.

Buznauatu edexruBHicTh BukOpucTanns I nis

OLIHIOBAaHHA 3HaHb  CTYJIEHTIB  NOPIBHSAHO 3
OLIHIOBAaHHAM JIIOJMHOIO JOIUJIIBHO 338 TaKUMH
KpUTEPISIMH:

1. TouHICTh OIIHIOBAaHHSI - JJIs 3 SICYBaHHA
«TPaBHIBHOCTI» aBTOMAaTU30BaHOT0 OI[iHFOBAHHSI.

2. HIBUAKICTH OLIHIOBAHHS - YaC, HEOOX I{HMI JyIs
00pOOKH MEBHOTO 00’ €MY JIaHHUX.

3. CraOUILHICT,  OILIHIOBAaHHSA -  ITOXHMOKa
0araTopa3oBOTO OIiHIOBAHHSI TICBHOI BiITIOBI]Ii.

OpHuM i3 3aBJaHb JIOCIHIJDKEHHS € CTBOPCHHS
e(eKkTUBHOI Ta 3py4YHOI HPOTPaMHOI CUCTEMH ISt
OIiHIOBAHHS 3HAHb CTYJICHTIB. Il JOMiNBHO pO3pOOHTH
Ha 6a31 BeOTEXHOJIOTI.

OuikyeTbcs, 10 PO3poOJeHni Be03acTOCYHOK
JaCTh 3MOTY BHKJIa[Ia4yaM CTBOPFOBATH TECTOBI 3aBIAHHS
i3 pO3rOPHYTOIO BIAMOBIJIIO, & CTY/ICHTAM - HaJlaBaTH
BIJIMIOBIJII MPUPOJHOIO MOBOIO. Horo BHUKOPHCTaHHS
JIO3BOJIUTh  MIABHIIUTH  ¢(QCKTUBHICTL  IPOIECY
OIIIHIOBaHHS, 3MEHIIMTH Yac Ta 3YCHUIA, SIKI
BHUTPayalOTHCs HA IEPEBIPKY BIATIOBIIEH.

Jlnst  OWiHIOBAaHHS  BIJANOBIJEH  CTYACHTIB,
IPOIIOHY€ETHCS BHUKOPUCTOBYBATU CIIYy)KOH, Taku SK
Azure OpenAl [3]. Azure OpenAl - ne iHTerparis
cepsiciB OpenAl y xmapHy miarpopmy Azure, mo
JI03BOJISIE  BUKOpHCTOBYBar MoBHI wmoaeni GPT,
DALL-E Ta inmi nis ctBopenss Al-pimens.

Otmxe, 111 poOO0Ta 103BONISIE BUABUTH BaXKJIUBICTh Ta
moteHmian 3actocyBamHs Il  mius  aBTOMaTH3armii
Tmporiecy  KOHTPOJI0  3HaHb  cTynaeHtiB  BH3.
Po3po0bnennii Be03acTocyHOK, 0a30BaHMIl HA CyYacHHX
metogax LI, mokpammuTe  epeKTUBHICTH  Ta
00'€KTHBHICTh OIIIHIOBAHHS, CIPHUSIIOYH 3POCTAHHIO
SIKOCTI HaBYaJIbHOTO Tpouecy. LLInsxom BUKOpUCTaHHS
6i6miorekn Azure Open Al, MoxHa 3a0e3neunTd
ABTOMATUYHY MEPEBIPKY BIJNOBIACH CTYJCHTIB Ha
TECTOBI 3aBIaHHS TUIY «3alUTaHHA 3 PO3TOPHYTOO
BIJITOBIJIJTEO», 1110 JIO3BOJIMTH BUKJIA/1a4aM Ta CTY JICHTAM
OTPUMYBATH O1JIBII 00'€KTHBHI Ta Ha11iHI pe3yIbTaTH.

Takok  BaXJIMBO  3a3HAYUTH, 1[I0,  XOua
3actocyBanHss I # mpusBene 10 miJABUILEHHS
€(DEeKTUBHOCTI KOHTPOJIIO 3HAaHb, BOHO HE MOBHHHO
MMOBHICTIO 3aMIHIOBATH JIIOAWHY B I[bOMY IIpOIIECi, a
CKOPiIlIe JOTIOBHIOBATH ii.

V ninzomy, e OCIiIKEHHS CIIPUSTUME 3HATHOMY
MOKPAIIEHHIO SKOCTI HAaBYaJBHOrO TMpolecy Ta
OI[iHIOBaHHSI 3HAHB CTYICHTIB.

Cnucok nitepatypu

1. Cambopceka JI.B., Boxenko B. B.
BropoBamkeHHs IUTY4HOTO iHTEJIEKTy B  OCBITY
[Enextponnuit pecypc]. - Pexxum
noctymy: http:/eprints.zu.edu.ua/41077/1/Te3u.pdf

2. 3aBmaHHS 3 PO3TOPHYTOIO BiIMTOBIIIIO
[Enextponnuit pecypc]. — Pexum goctymy:
http://www.znannya.org/?view=concept:512

3. Azure OpenAl Service [Emexrponnmit
pecypcl. - Pexum JTOCTYIIY:
https://azure.microsoft.com/en-us/products/ai-
services/openai-service
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PO3POBJIEHHA TA BMPOBADKEHHA ®IHAHCOBUX IHCTPYMEHTIB ANA
OonTUMI3AUIlI ONEPALUIUHOI OIANBHOCTI: MPOUECU IHTEMPALII TA
HABYAHHA KOPUCTYBA4IB

Y cydacHoMy Oi3HEC-CepelOBHIII ITHQPPOBi3alis
BiJIirpae KIIOYOBY pOJb y MOKpAIEHHI OnepaiiiHoi
JUSITBHOCTI MiATPUeEMCTB. OJJTHUM 13 BOXKJIMBUX ACIICKTIB
uiei TpaHcopmalii € BIpOBaKSHHS (HiHAHCOBHX
IHCTpYMEHTIB, Takux SK cuctemMu Enterprise
Performance Management (EPM). EPM no3Bose
MiIPUEMCTBAM ~ aBTOMATH3yBaru OOpPOOKY JlaHuX,
3a0e3nevylour TOYHICTh 3BITHOCTI Ta  HaJalouu
MOJKIIMBOCTI JUIsl TJIMOOKOTO aHajizy (iHaHCOBUX
noka3uukiB [1]. Lle pimeHHss crnpusie yxBaJCHHIO
MIBUJKUX Ta €(EKTHBHUX CTPATETIYHUX PIllICHb, IO €
0COOIMBO BaXXJIMBIM B YMOBaX BUCOKO1 KOHKY PEHIII.

OnHUM 13 YCHINIHUX TPUKIAAIB BIPOBAPKEHHS
EPM ctama xommaniss La Poste, mms skoi Oyio
pO3po0IIEHO Ta BHPOBAKEHO PillIeHHS Ha IIaTdopmi
Board [2]. OcHoBHI 3aBAaHHS BKIIOYAIIH aHAI3 TOTPeO
KOMIIaHi1, IHTerpallito iCTOPUIHUX TaHNUX, MO ICITIOBAHHS
0araToBUMIPHHX JaHHUX 1 CTBOPEHHS aBTOMATHU30BaHKX
3BiTiB. [lmatdopma Board crana ocHOBOTO 11151 00pOOKH
BEJIUKUX 00CSTiB (DIHAHCOBUX JAaHUX, IX aBTOMAaTH3AIIi
Ta Bi3yasmizanii.

Ha nepmomy etani 6yJio npoBeieHo anasi3 notped
KOMIIaHII Ui BU3HaueHHd BUMOT 10 EPM-cucremu.
Jpyruii eTan OXOIUTIOBaB iHTErpallilo JaHuX 3 Pi3HUX
Jokepen Ta iX  MoJenroBaHHA. BukopucTtaHHA
0araToBUMIpHOrO MiAXOJY JTO3BOJWIO CTPYKTYpYBaH
JlaHl TaKUM YWUHOM, II00 iX MOxHa Oyino e(peKTHBHO
BUKOPHUCTOBYBATH JUIsl Pi3HOIUIAHOBOro aHaizy [4].
[Micns  ixrerpamii pmanmx  OyJno  HaNaIITOBAaHO
ABTOMaTHU30BaHi aJTOPUTMH JTS PO3PaX yHKIB KITFOUOBHX
MMOKa3HUKIB 1 CTBOPEHO IHTEPAaKTHUBHI JaIIOOp/IH.
Jambopay  JO3BONMIN  KOPHCTYBayaM  IIBHJKO
OTPUMYBATH JIOCTYIl N0 HeoOXimHoi iHdopmamii Ta
aHai3yBatu ii B peasibHOMYy uaci. L{e 3HauHO miaBUIIIO
HIBUAKICTD NPUHHATTA pilleHb Ta 3a0e3nedwio
OTIEPATUBHICT y BUPillIeHHI ()iHAHCOBUX MUTAHb.

3aBasku  aBTroMartu3alii  OoOpoOKM  JaHMX
3MEHIIMBCS Yac, HEOOXIHHMH IS M ATOTOBKH 3BITIB, a
IHTEpPaKTUBHI 1HCTPYMEHTH JAmIOOpAiB JTO3BOJHIH
rino1Ie aHai3yBaTu (PiHAHCOBI MOKA3HUKU B PEaJIbHOMY
gaci. KpiMm TOro, mpoBemeHe HaBYAHHS KiHIICBHX
KOpDUCTYyBa4iB ~ 3a0e3medmsio  IXHIO  TOTOBHICTH
BHUKOPHUCTOBYBATH HOBY CHCTEMY Ha IIOBHY MOTYKHICTb.

Takum ynHoM, cuctrema EPM Ha mutatdopmi Board
MPOJAEMOHCTPYBaJIa CBOIO €(PEKTUBHICTH Y ITiIBUIICHHI
TOYHOCTI (hiHAHCOBOi 3BITHOCTI Ta TPHUCKOPEHHI
00poOku manux. lle pimeHHs cTajgo HEBiJ’ €MHOIO
YaCTHHOIO CTPAaTEeTIYHOTrO YIpPaBIiHHS (hiHAHCOBUMH
npouecamu B La Poste.

Cnucok nitepatypu
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3. Kimball R., Ross M. The Data Warehouse
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YNPABNIHHA ®YHKLIOHANIbBHUMUBUMOIAMU ANA PO3POBJIEHHA
KOPMOPATUBHOI MIAT®OPMU CMIBPOBITHUKIB

AHaJi3 BUMOTr € KIIYOBHM €TarioM y po3poori
OyIb-SIKOTO  TIPOEKTY,  OCOOJIWBO  MPOTrPaMHOTO
3a0e3neueHHs. BiH rmoJsisirae 'y  BH3HA4YeHHI Ta
JIOKYMEHTYBaHHI O4iKyBaHb 1 IOTpeO KOpPHUCTYBa4iB Ta
3alliKaBJICHUX CTOPIH MO0 TOTO, K Ma€ MPaIOBaTH
cuctema. AHani3z (QyHKI[IOHATBHUX BUMOT J03BOJISE
YiTKO BU3HAYHTH, sIKi Py HKII11 TOBHHHI Oy TH peaJii3oBaHi
B mnpoaykri. Lle 3HIDKYe pH3HK HENpaBUIBHOIO
PO3YMIHHS BUMOT SIK 3 00KY KOMaHIH1 PO3pPOOHHKIB, TaK
i 3 Ooky 3amoBHUKIB. [IpaBUiIbHO 330KyMEHTOBaHI
BUMOTH 3a0€3MeuyloTh Yy3rO/DKEHICTh MK yciMa
CydyacHHUKaMH MpoekTy. @DyHKIIOHAJIbHI BHMOTH
JOTIOMAraloTh BU3HAYUTH TIPIOPUTETH JJS  KOXKHOI
¢ynkuii cuctemu. Lle 103Bossie komaHal 30CepenuTrcs
Ha HaWBaXKIMBIIIUX acCMeKTaX IMPOEKTy, IO MAarTh
KpUTHUYHE 3HAUCHHS [T Oi3Hecy. Hampukiam, BakImiBi
¢GyHKIIT MOXYTh OyTH BHpPOBAPKEHI MEPIIMMHU, a
JIPYTOPSUTHI — BiJIKJTaICHI HA HACTYIIHI iTepaIrii.

VYnopapniaHsg ~ (YHKIIOHATBHUMH ~ BHMOTaMH
3a0e3nedye YiTKHi Tporec st 00poOKH 3MiH BUMOT
MPOTATOM JKUTTEBOTO LHKIY MPOEKTY. 3a3aneriip
BCTaHOBJICHUI TPOILIEC JO3BOJISIE aHATI3yBaTH BIUIHB
KOXKHOI 3MIHM Ha MPOEKT, 1 MiHIMI3yBaTH DPH3HKH,
MoB'A3aHi 31 3MiHAMH B Ti3HIX eTamax po3poOkm[l]
[Ipouec MeHemKMEHTY 3MiH (YHKIIOHAIBHUX BUMOT
OyB 1€ TAIIbHO MHOO ONIUCaHUH B pOOOTI, 115t IOTO OyIH
HamnucaHi Taki apredaktu sk «Requirement management
plan» Ta «Change management register». [2]

3aBasiKu 100pe KepOBaHUM BUMOTAM, PO3POOHUKH
MOXYTb 30CEPEIUTUCS Ha BIPOBAJDKEHH] QYHKIIIH, SKi
HaNO1IbIIE BiMOBIAIOTH Oi3HEC-IUIIM 1 OYiKyBaHHIM
KopuctyBadiB. lLle g03BoNse TIABUIIUTH  SIKICTH
KIiHIIEBOTO MPOAYKTY, OCKIJIBKM BiH Oy/e BiANOBiIaTH
BHMOTaM, 33JJOKyMEHTOBAHHM Ha IIOYATKOBOMY €Talli.

VYrpaBiiHHA ~ (QYHKUIOHAJBHAMH  BHUMOTaMH
JO3BOJISIE Kpalle IUIaHYBaTH PECypCiB: JIIOICHKI,
TexHiYHI Ta (¢iHaHcoBi. lle cmpuse 3MeHIICHHIO
HepeBUTPAT PECYPCiB 1 JOTIOMAarae NPO€eKTY 3aTUIIATICS
B paMmkax OromkeTy 1 cTpokiB.[3] DyHKIIOHANIBHI
BHMOTH JIO3BOJISIIOTH Niepe10auaTy MOTCHIIIHI PU3HKY,
MoB'sI3aHi 3 peajizaliel0 KOHKpeTHUX (yHKHid abo
B3a€EMOJIEI0 MDK HHMHU. 3aBASKH [OMY MOXHA
VHUKHYTH MpoO0jeM, MOB'SI3aHUX 13 HECYMICHICTIO
dbyHKIIH  a00  HENpPAaBWIBHOIO  peaizamiero.3]
JloKyMEHTYBaHHS BUMOT 1 YIPAaBIiHHI HUMH POOHTH
TIPOTIEC PO3POOKH MPO3OPHUM IS BCIX YUACHHKIB — 5K
JUIST KOMaHAW PO3POOHMKIB, TaK 1 IS 3aIliKaBJICHHUX
ctopin.[4] Lle cipusie kpamomy po3yMIHHIO TOTOYHUX
eTamiB MPOEKTy 1 3abe3mnedye 3BOPOTHUH 3B’S30K Bill
KOPHUCTYBaviB a00 3aMOBHHUKIB.

B po6oti O6yB 3po0ieHnii akIleHT Ha IOJEHHUX

3aBAaHHAX Oi3HEC aHaJiTHKA, a caMe: KOMYHiKallis 3
KIII€EHTAMHU, HAIMMCAHHS TEXHIYHOI JOKyMCHTAIIi,
Koomepaiisi 3 KOMaHJOK, Ta  BiJICIiJKOBYBAHHS
porpecy MNpoekTy. ByB mpoBeneHUi MOPiBHSIBHUIA
aHami3z Metomojiorii Scrum i Kanban, BH3HaueHO
ONTHMAJbHI 1HCTPYMEHTH UIsi BHKOHAHHS 3aBIaHb,
takux sk UML, BPMN, Asana, Miro, a Tako IIpOBe/ICHi
inTerpauii 3 cepBicamu MuleSoft, AskNicely Ta «Hosa
[omrTay 1 akTUBHOCTI s Bi3yanizauii Inpoiecis,
HaJIallITOBAHO CEPEOBUILIE IS yIPaBIIiHHS 32 BIAHHAMU
B Asana. VY pe3ynsraTi KoMaHAa po3pobwia
(yHKIIOHATBHY MIATPOPMY, IO CIPOCTUIIA pOOOTY 3
Mo/TapyHKaMH, YTIpaBIIHHS 3amacaMu Ta 3abe3nedmia
0e3reKy JaHHX.

Came 1i 3amadi JOTIOMOIUIM JOCSTTH IIUIEH, SKi
Oynn 3a3HadeHi Ha MOYATKy MPOEKTY. TakuM YUHOM,
KoprnopaTuBHa iatgopma Juisi CHiBpOOITHUKIB Oysia
yCcmimHo po3podbieHa. OnNWTyBaHHS KOPHCTYBadiB
MoKa3ayo BEJIMKHH BiZICOTOK 3a10BOJICHUX
CIiBpOOITHHKIB.

AmnaniziynpasiiHHS (yHKLIIOHATBHIMHA BUMOTaMU
€ HeOOX1THUMH JIIsl 3a0€3MEeUYSHHS TOTO, 11100 Po3podKa
MpONyKTy  BigOyBamacs  3riiHO 3 moTpebamu
KOPHCTYBa4iB, 3 JOTPUMAHHSAM UITKHX CTPOKIB 1
Oromxery. Lli  mpoumecn  3MEHIIYIOTH — PU3HUKH,
MOKPAIIYIOTh SIKICTh MPOYKTY Ta 3a0€3MeUyIOTh HOTO
BiJIITOBIHICTh IOYATKOBHM IILJISIM Oi3HECY.

Cnucok nitepatypu
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[Moci6uuk 31 3Boay 3HaHb 3 Oi3Hec-anamzy (BABOK
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2.IBM. Change Management [EnekrponHuii
pecypcl. - Pexxum JIOCTYIIy:
https://www.ibm.com/topics/change-management.

3. Schwaber, Ken. Agile Project Management with
Scrum. Redmond: Microsoft Press, 2004.

4 Wiegers K., Beatty J. Software Requirements /
Karl Wiegers, Joy Beatty. — Redmond: Microsoft Press,
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13


https://www.ibm.com/topics/change-management

VK 004.9

Cxopuk AnHa, [Tnoxa Onena

skoryk.anna.ye@hneu.net, olena.plokha@m.hneu.edu.ua

Xapxiscokuii Hayionaabnutl ekonomivnul ynieepcumem imeni Cemena Kysmneys, Xapxis

IHTETPOBAHA CUCTEMA YINPABIJIIHHA XAKATOHAMUW AnA nianiTKiB

XakaTOHM CTAJIH MOITYISIPHUMHM 3aX0JaMH CEpet
MiJUTITKIB, JOMOMAraro4d iM pO3BHBATH HABUYKU
MpOrpaMyBaHHsS, 1HHOBalliHHOTO MHCJICHHS Ta
KOMaHAHOI poOoTn. XaKaToHW - I 3MaraHes 3
porpaMyBaHHs, @i 4Yac SKUX YYacHUKH —
IHOUBiTyanpbHO a00 B KOMaHAaX — BHPINIYIOTh
3aBIaHHs 3 KOMI'IOTEPHUX HAYK IPOTATOM JIEKiJIBKOX
rOJIMH a00 JHIB, CTBOPIOKOYHU MPOrPaMHHUI POTOTHIL
MoxyTh OyTH oprasizoBaHi sk oduaiiH-3axonu B
[IKOJIaX Ta yHiBepcUTeTax abo X OHIIAMH 3 TUCSYaMH
yuacHHUKIB [ 1]. OnHak eeKTHBHE yIPABIiHHS TAKUMA
3aX0/IaMH 3QJTUIIAECTHCS BUKIIUKOM Yepe3 HeOOXiHICTh
KOOpJIMHAIIll KOMaHJ, ONTHUMi3alii pecypciB Ta
3abe3neveHHs epexTuBHOI KOMyHikarii. Metoto i€l
nyOmikanii € po3poOsieHHsT peKOMEeHAAId II0/I0
BUPIIIEHHS [IUX TPOOJIeM, MOKPAIIeHHs KOOPUHAIT
KOMaHJ Ta ONTHMIi3alii BUKOPUCTAHHS PECYpPCiB Mif
4ac MpOBEeJICHHS ITi /T TKOBUX XaKATOHIB.

OCHOBHMMH BUKIUKaMH, 3 SIKHMH CTHKAIOTHCS
opraHizatopu, € yOpaBIiHHA pecypcamud Ta
KOMyHiKaliero komann. Henmoniku y koopauHaiyl
MPOIECIiB MOXYTh MNPU3BECTH OO0 Hee(HEeKTUBHOIO
BUKOPUCTAHHA 4Yacy Ta pecypciB, IO HETAaTHBHO
BIUTMBAE Ha SIKICTh TPOBEICHHS 3aX0iB [2].

OcHOBHI  (DyHKIIIOHaJNbHI MOMYJIi CHCTEMH
BKJIIOYAIOTh PEECTPAIIiI0 YUaCHHUKIB, IHCTPYMEHTH IS
KOMYHIKallii Ta yIpaBIliHHS pecypcamMu. ApXiTeKTypa
CHUCTEMH € THYYKOIO, IO JI03BOJISIE MAaCIITa0yBaTH il
i pi3Hi popMaTH Ta pO3MIpU XaKaTOHIB.

Jns edexTuBHOrO pO3MONUTY TEXHIYHHUX Ta
JIOJICBKAX PECYpCiB  BHKOPUCTOBYIOTHCS —CYydYacHi
Mertoau ynpaiiHHs [3]. 30kpema, UIsi TOKpAIeHHs
B3a€EMOJIiT MiXK Y9aCHUKaMH BIIPOBAJKCHI CTICITiaJIbHI
IHCTPYMEHTH, 1110 320€3MeYyr0Th MOHITOPUHT IPOrpecy
Ta 3BOPOTHHI 3B'A30K y peanbHOMy uaci. Agile-
METOJIOJIOTII, TaKi sIK Scrum, TaKOX 3aCTOCOBYIOTHCS
Ui onTuMizamii ympaBiiHHA npoektamu  [4].
IncTpymeHnTH, 30kpeMa Worksection 171 miaHyBaHHS
3aBaaHb Ta Telegram juist KOMyHiKallii, 103BOJISIOTH
miATpUMYBaTH  O€3MepepBHUII  KOHTAKT MK
OpraHi3aTtopamu, y4aCHHKaMH{ Ta MEHTOPaMH.

ABTOMATH3AIIiS TPOLIECIB 3MEHIIY € BUTPATH Yacy
Ha OpraHi3amiiiHi MOMEHTH, IO, B CBOIO YEpry,
MiJBUILYE 3arajibHy €QEKTUBHICTh YIPaBIIIHHI
xakatoHamu [5]. 3aBmsku MM  IHCTpYMEHTam
OpTaHi3aTopu MOXXYTh Kpallle 3pO3yMITH MOTpeOn
yYacHHUKIB,  MIATPUMYBaTH  BHCOKHHA  piBEHb
KoopJaMHalii, a cami YYacHHKH OTPHUMYIOTh
MOJXJIMBICT IIBHAKO aJaNTyBaTd CBOi IPOEKTH
BIJIMOBITHO JTO OTPUMAHOTO 3BOPOTHOTO 3B’ SI3KY .

Cuctema mpoinnia MiIOTHE TECTyBaHHSA Ha
OIHOMY 3 MiJUIITKOBHX XaKaTOHIB y CIHIBIpami 3

GolTeens Tta Kharkiv IT Cluster. 3i06panuii
3BOPOTHHUH 3B’ 130K JI03BOJIMB OLIIHUTH €(DEKTUBHICTD
CHCTEMH, BUSBUTH ii TIEpeBary Ta HEJIOJIKH, & TAKOXK
BHECTH HEOOXiTHI KopekTuBH. Llei mporec gomomir

MirOTYBaTH CUCTEMY 1o I10 1QJIBIIOTO
MacmTa0yBaHHS | BHKOPUCTaHHS.
BrposamkeHHs IHTETpOBaHOI CUCTEMH

YOpPaBJIiHHS XaKaTOHAMH JJIsl MiJIITKIB 1aJI0 3MOTY
3HAYHO MOJIIMIIUTH KOOPAHHALI POOOTH KOMaHIN
Ta ONTHMI3yBaTH BUKOPUCTaHHSA pecypciB. AHaI3
OTPUMAaHMX JaHUX, BKIIOYHO 3  PeE3yJbTaTd
OIUTYBaHb YYACHUKIB 1 CIIOCTEPEKEHB 38 MPOLIECOM
opranizarii, mokaszas, 110 3arajbHa e€()EeKTUBHICTb
3axony migsummiacs [4]. Kpim roro, SWOT-anamnis,
NPOBEACHUI Ha eTalli OL[IHIOBaHH: CUCTEMH, BUSIBUB
KITIOYOBI MepeBary, sik-0T MOJIINIIECHHS KOOP IUHALILi
MK ydYacHHKaMH Ta CKOpPOYEHHS 4dacy, IO
BUTPAYAETHCS HA OpPTaHi3alliifHi MPOIEeCH, a TAKOX
MOYJIUBI HEIOJIIKH, SKi MOTPEOYIOTH IMOaIBIIOr0
BIOCKOHAJICHHA. J[J151 IO JaIbIIOro MOKpaIieHHs 0yIio
3aIIPOTIOHOBAHO PsIT PEKOMEHIAIIIH, SKi BKITIOYAIOTh
BJJOCKOHAJICHHSI CHCTEMH KOMYHIKallii, ONTUMIi3aljiio
pecypciB Ta po3poOKy aJanTHBHOrO MOOLIBHOIO
iHTepdeiicy A 3pydHOCTI KOPUCTYBAUiB.

3anponoHoBaHa CHUCTEMA YIPaBJIIHHSA MOXe
OyTH YCHIIIHO 3aCTOCOBaHA OpraHi3alisMH, IIO0
MPOBOSTH MOAIOHI 3aX0/M B Tay3i iHpopMaIiiHux
TEXHOJIOTIH, 1MOCITYXUTH OCHOBOIO JIJIS IO 1AJIBIINX
JIOCJTI/IKeHB Y LIl ramys3i.
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PO3POBJIEHHA 3ACTOCYHKY AnA YNPABJIIHHA ®IHAHCOBUMMU
AJAHAMU IT-CEPBICIB NIANPUEMCTBA TA BNPOBAIKEHHA
ABTOMATU30OBAHMX NPOLIECIB A5 IX AHANI3Y 13 BAKOPUCTAHHSAM
TEXHOJOTA POWER PLATFORM TA SQL SERVER

B cywacHomy cBiTi ymnpaBiiHHS (hiHAHCOBHMH
JaHUMHU € BaXXJIMBUM 3aBIAHHAM JJsi OYJb-SKOTO
nignpuemcTa, ocobiauBo B IT-cekropi, ne naHi
MOCTIHHO 3MIHIOIOTHCS Ta MOTPEOYIOTh OTIEPaTUBHOL
00poOKH.  ABTOMATH3allisi  JO3BOJIIE  3HAYHO
MIABUAIOATA TOYHICTH, IIBHAKICTE 1 HaAIHHICTL
yHIpaBIiHHA (P iHAHCOBUMH TIOTOKAMHU, 11O € KPUTHYHO
Ba)KJIMBUM [Tl yXBaJICHHS OOTPYHTOBAHUX PillieHb HA
piBHI KepiBHUNTBA. Y TPAJUIIHUX CHCTEMax
yHpaBiIiHHA (iHAHCOBOFO IH(POPMAIII€FO YaCTO BUHUKAE
npo6iiemMa ayOntOBaHHS, TOMUJIOK B OOYMCIICHHSX 1
HECBO€YaCHOI akTyainizarii nanux. Lle cTBoproe prsuku
JUTSI IPUAHSTTS YIIPABII HCbKHX PIllieHb, 1110 0a3yIOThCS
Ha 3acTapijiii 0o HeKopekTHi iHdopMmartii. PimeHHsm
miei  mpoOreMH  MOXKE CTaTd  BIPOBAJKCHHS
ABTOMATU30BaHUX IHCTPYMEHTIB JJisi OOpoOKu i
yIpaBIiHHA (IHAHCOBUMH AAHUMM, CTBOPEHHX 3a
JOTIOMOTOI0  1HCTpyMeHTIB  miatdhopmu  Microsoft
Power Platform y mnoegnanHi 3 iHCTpyMeHTaMu
Microsoft SQLServer.

Microsoft Power Platform € mnotyxHum
IHCTPYMEHTOM JIJIsi CTBOPEHHs1 Oi3HecC-II0JaTKiB 3
HU3BKHM TIOPOTOM BXOJY JUISl KOPUCTYBAUiB, SIKI HE
MarTh TIUOOKHMX TeXHIYHUX 3HaHb. Ll riatdopma
JO3BOJISIE MIBHAKO PO3POONATH 3aCTOCYHKH ISt
YOpaBIIiHHS TaHUMH, aBTOMaTH3a1li1 poOOYHX TP OLIECiB
Ta aHAJITMKA 32 J0moMorow miaxoxy low-code.
Po3Butok migxomay low-code/no-code ctae BakIIHBOIO
CKJIaJI0BOIO II(PpOBOi TpaHChopMallil, sska Bce O1IIbIIe
OXOIUTIOE cydacHi mianpremcrsa. Llel miaxix mo3sornse
CKOPOTUTH dYac pPO3POOKHM MNPOrPaMHHUX PIllCHb,
3MEHIINTH BUTPATH Ta 3Ty YUTH 10 TPOLECY PO3POOKH
He smme IT-Bimminum, ane W iHmI JemapTameHTH
koMmmaHii [1].

OcHOBHUMH KOMIIOHEHTaMH 11atdopmu € Power
Apps, Power BI, Power Automate ta Dataverse, siki
3a0e3nedyloTh MOBHHMH LIMKI poOOTH 3 JaHHMH.
PowerApps [n03BoJIsi€e CTBOPIOBAaTH MAONATKHU JUISA
BBEJIEHHS, Moaudikamii i mepernsmy (iHaHCOBHX
JIAaHUX, HAJlal04Yd KOPUCTyBauaM 3py4HUl iHTepdetric
JUTsL B3aeMoJlii 3 iHpopMamiero. 3aBAsSKY iHTerpailii 3
Dataverse, 3acTOCYHOK MOKe MPAIIOBATU 3 BETUKUMH
obcsiramu nannx, a Power Bl no3Bosnsie ctBoproBam
aHANTITUYHI 3BITH JJs Bi3yamizamii Ta aHami3y
(inancoBux nMokasHuki. Power Automate 3a0e3neuye
ABTOMATH3aIliI0 Py THHHUX 3aBJJaHb, TAKHX SIK 00po0Ka
1 mepeaaya JaHuX MiX pi3HUMH CUCTEMAMH, 1[0 3HIKYE
BUTPATH Yacy Ta KUIbKICTb NOMWIOK, IIOB’A3aHUX 13

py4YHHMHU omepalisMu. [HTerpamis  BciX — IHX
IHCTPYMEHTIB J]03BOJISIE CTBOPIOBATH THYUKI PillIEHHS
JUISL ynpaBiliHHSA (iHAHCOBHMH JaHUMH B PEXHMI
peanxbHOro yacy, 3a0e3nedyo4n JOCTYII 10 aKTy IbHOI
iH(opMaii Ay MPUHHATTS pimieHs [2].

SQL  Server BHKOHYy€ pOJb  HAIIHHOI
iH(GpacTpyKTypH U1l 30epiranHs i aHanizy piHaHCOBHX
JaHuX. 3 HOro JOMOMOTOK MOYHA peajli30ByBaTH
CKIaJHI aHATITUYHI TPOLECH, IMMOYHUHAIOUH BIf
3aBaHTAKEHHA Ta OYMINEHHA JaHUX [0 CTBOPEHHA
aHATITHIHHUX KyOiB mis mornnbiieHoro aHamizy. SQL
Server Management Studio (SSMS) no3Bomsie
KepyBaTH 0a3zaMM JaHWX, CTBOPIOBATH TabiuWIi Ta
30epexeni mpouenypu, a SQL Server Integration
Services (SSIS) 3a6e3neuye iHTerpaIliro JaHUX 3 P13HUX
JUKEpell 1 aBToOMaTH3allilo Ipo1ieciB ix 00pooku. SQL
Server. Analysis Services (SSAS) BUKOpHUCTOBYEThCS
JUTSI CTBOPEHHSI TaOYJIsIpHUX Mozenei [3]. Y migcymky,
e MiIBUINY€E ¢PEeKTUBHICTH BUKOPUCTAHHS PECypCiB
MiANPUEMCTBA 1 3HWKYE BUTpATH, IIOB’S3aHi 3
ynpaBIliHHAM QiHaHCOBOIO iH(QOpPMAIIi€lO.

Takum wymHOM, BHUKOpHCTaHHS Microsoft Power
Platform y nmoegnanni 3 Microsoft SQL Server ms
aBTOMaTtu3auii ynpasiiHas ¢piHaHcoBuMu ganumH IT-
CEpBICIB MIANPUEMCTBA € CYYacHUM i €(EKTHBHUM
PIIICHHSM, IO CTIpHsIE ONMTHMi3amii 0i3HeC-TPOIECiB,
MiJBUIIEHHIO TPOAYKTUBHOCTI Ta 3MEHIICHHIO
PU3HKIB, TOB’SI3aHUX 13 MOMHIKaMH B 00poOI
inpopmamii. Lle pimeHHs T03BOJSE MiANPUEMCTBAM
aJanTyBaTHCS J0 BHUKIHKIB CY4acHOro HH(POBOro
CBITY 1 3aJIMIIATHCSA KOHKYPEHTOCIPOMOXXHUMH Ha
PHUHKY.

Cnucok nitepatypu

1. Tina Beranic, Patrik Rek, Marjan Hericko
(2022) Adoption and Usability of Low-Code/No-Code
Development Tools. [Enexrponnntii pecypc]. — Pexum
JOCTYITY https://www.proquest.com/open-
view/a6e9a1210ef714ead 29695c6a711b61/1?pqo-
rigsite=gscholar&cbl=1986354

2. JloxymenTanis 3 Microsoft Power Platform.
[Enextponnuit pecypc]. — Pexum npoctymy
https://learn.microsoft.com/uk-ua/power-platform/

3. SQL Server technical documentation
[Enextponnuit pecypc]. — Pexum mgoctymy
https://learn.microsoft.com/en-us/sql/sql-
server/?view=sql-server-ver16
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PO3POBJIEHHA UX/UI AU3AUHY BEB-MNAT®OPMU TA CAUTY ONdA NOCnyr
EHEPFOMEHEIDKMEHTY KOMIMAHIT

Enepretnunuii cexrop €Bpornu Ta Dpani
CHOTOJHI TIEpeXWBa€ TIIMOOKI 3MiHH, CHpPHYUHEHI
MEPeXoJIOM JI0 BIJHOBIIOBAHUX JIXKEpPEN CHEprii,
JCIICHTPATI3aIli€l0 BUPOOHUITBA Ta JCPETYILIIIERO
punky enexrpoeneprii [1]. Kommnanis CumkWatt
3iTKHYyacsi 3 HEOOXIJHICTIO CTBOPUTH 1HHOBAIIHHY
BeO-1uiaTopMy Jisl YIPaBIiHHS BiJIHOBIIIOBAIHLHOIO
€Hepri€lo, sika 103BoJIIa O KOPHUCTYBaYaM e(pEeKTHBHO
KepyBaTH BUPOOHUIITBOM, CIIO)KHBAHHSM Ta 0OMIHOM
eHeprieto. OcHOBHa Ipo0JIeMa NoJjsirana B ToMy, o0
po3pobuTn yHiBepcanbHui iHTepdelic, sikuii OyB On
OJTHAKOBO 3pYYHHUH Il BHKOPUCTAHHS Pi3HUMH
KaTeropisiMu  KOPUCTYyBadiB, Bl  MPHUBATHUX
JOMOTOCIIOAAPCTB 10 BEJTUKHUX MiATIPHEMCTB .

3 ormAmy Ha 3pOCTAaHHS POJi BiTHOBITFOBAHUX
JUKepell  eHeprii, akKTyaJdbHICTh  JOCIIiDKCHHS
E€HEePTOMEHEDKMEHTY B pamMkax koMmaHii CumkWatt e
HaJ[3BUYAHHO BHCOKOTO. ITepexin bi (o)
JICLEHTPAI30BAHOTO0 BUPOOHMIITBA E€JIEKTPOEHEPIIi
norpedye HOBUX  pilleHb  JJIS  yHpaBiiHHA
SHEePreTUYHUMH pecypcaMu Ta epeKTHBHOT B3aeMoii
MK BUpPOOHMKaMH Ta CIIOXXHBauaMH EHEpTii.
CTBOpEHHS 3pYy4HOI I KOPHCTYBayiB ILIAT(HOPMU
JI03BOJISIE KOMITaHii 3aJTAIIATHACS
KOHKYPEHTOCIPOMO)KHOI0 Ha PHHKY Ta CHPHUATH
PO3BHTKY "€HEPTeTHYHHX CIIbHOT" [2].

Y cydYacHOMY CBITI €HEPTOMEHEIKMCHT
BU3HAYAETbCA SIK CUCTEMATWYHUH TMpoliec, SKUN
OXOIUTIOE TITaHYBaHHS, KOHTPOJb 1 MOHITOPHHT
BUPOOHMIITBA Ta CIOXXUBaHHS EHEPTii 3 MEeTo
MiIBHUINCHHS €¢()EKTHBHOCTI Ta MiHIMi3aIlii BHUTpAT.
OnmHUM 13 TOJOBHHUX 3aBJaHb € CTBOPEHHS YMOB JIJIs
IHTeTrpallii BiJHOBJIIOBaHHX JKEPEN SHepTil B 3arajbHy
eHeprocucTeMy, IO TIepeadadae IiJHKUTATIZALIIo
MIPOIIECiB KepyBaHHS €HePreTHYHUMU pecypcamu [3].

[Mig4gac craxxyBaHHsAB kommaHii Cumk Watt6yino
BUKOHAHO MacwmTaOHy poboty 3 po3pobku UX/UI
Jn3aiHy HOBO1 BeO-1uTarpopmu JUISL
eHeproMeHekMenTy.  Ilmatdopma  3abe3neuye
KOpPHUCTyBadaM 3pYYHMH JOCTYyH [0 I1HCTPYMEHTIB
YOpaBIIiHHS BAPOOHUIITBOM 1 CIIO)KMBaHHSM €HEprii, a

TaKOX JI03BOJISIE TPOBOIUTH aHAaJi3 €()EKTHBHOCTI Ta
3aificHIOBaTH  OOMIH  €Hepriero 3  IHIINMH
KopHucTyBadyaMu. byjo cTBOpeHO MOl JUisl pi3HUX
cTopiHok TwiatrpopMu B iHCTpyMeHTi Figma,
BKITIOUYAI0UH MOO1THHY a/IaliTUBHY Bepcito. OCHOBHMIA
AKIICHT POOMBCS HAa SPTOHOMIYHOCTI iHTepdelicy, mo
JIO3BOJISIE KOPUCTYBayaM JIETKO OpPIEHTYBaTHCS Ta
B3a€EMOJIISATH 3 ITaThopMoro [4].

YV pe3ynsraTi BAKOHAHOI pOOOTH OYyJI0 CTBOPEHO
(dyHKIIOHANBHY BeO-TuIaTQopMy, siKka BiJIOBiIAE
cyuacHuM Bumoram UX/UI nuzaifHy Ta miaTpumye

0i3HEeC-MOIeNb CumkWatt. Bona CIIpHSIE
11 IBUIIIEHHIO eexTuBHOCTI YIpaBIIiHASL
SHepreTUYHUMH  pecypcamu Ta JO3BOJISIE

KOPHCTYBayaM OTPUMYBaTH MaKCHMAaJIbHy KOPHCTh
Bil BITHOBIIOBaHOI cHeprii. JlaHwWid TIPOEKT €
cTpaTeriyno BaxamBuM 111 CumkWatt 1 momomarae
KOMIIaHil aKTUBHO PO3BUBATH CBOI MMO3HUIIIT HA PUHKY
BiIHOBJIFOBAHOT CHEPTETUKH.

Cnucok niteparypu

1. Pechopma prHKY e€KTpOCHEPI'ii: YMM 3aTPOXKYE
neperymsmis  [Emextponnuit  pecypc] — Cmocib
noctymy: https:/commons.com.ua/ru/reforma-rinku-
elektroenergi yi-chim-zagrozhuye-deregulyaciya/.

2. Au-dela de I’autoconsommation: concept de
communautés énergétiques [ Enexrponnuii pecype] —
Crnoci6 JIOCTYIY: https:/www.smartgrids-
cre.fr/encyclopedie/les-commu

nautes-energetiques-locales/au-dela-de-
lautoconsommat ion-concept-de-communautes-
energetiques 3.Tout savoir sur le rachat de votre
production d’électricité solaire, La rédaction EDF
ENR, Juillet 17, 2024 - [EnextponHmii pecypc] —
Crnoci6  goctymy: https://www.edfenr.com/guide-
solaire/vente-electricite photovoltaique/

4. Odimitiamii BeO-caift kommanii CumkWatt
[Enextponnuit pecypc] — Cnocid pocrymy:
https://kwatts.fr/
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AOCNIAXEHHA METOAIB OBPOBKU TA AOCTYINY A0 BEJNIMKUX AAHUX Y
CUCTEMAX WUTYYHOI'O IHTENEKTY

VY cyuacHoMy udpoBoMy cBiTi 00poOKa Ta JOCTyII
JO BEIHMKUAX JAaHUX € KPUTUYHO BAXKIJIUBUMU IS
PO3BHUTKY CHCTEM LITYYHOTO 1HTEJIEKTY. 31 3pOCTaHHM
00CSTIB JaHMUX, 10 TEHEPYIOThCS IIOJAHS, BUHHUKAE
moTpeba y BIOCKOHAJIECHHI METOMIB iX 0OpoOKH,
30epiranHs Ta aHaiizy. lle 103BoJisi€ ITiABUINUTH
touHicTs Monenei LI, 3abe3neunTn mBHAMAI JOCTY
J10 iH(popMaIlii Ta IPUUHSTTS 0OTPYHTOBAHUX pillieHb [1,
2].

3pocraroya CKIIaIHICTh 3aBaHb, sIKi BUP1IIYFOTHCS
38 JOMOMOIOK MITYYHOTO IHTENEKTY, OOYMOBIIOE
HEoOXigHICTh y MacmrTaboBaHMX Ta €(EeKTHBHUX
TEXHOJIOTISIX OOPOOKM BENWKHMX JaHUX. BixmoBimHi
METOJAHM 103BOJIIOTH OTIPAIbOBYBATH BEJIMYE3HI 00CITH
inpopmMamii B peampHOMY daci, MO0 € KPHUTHIHO
BaXUIMBUM y cdepax, TaKUX SK OXOpPOHA 370pPOBY,
(inancu, Tpancnopt ta iHmi [3].

MeToro TaHOTO TOCIIDKEHHS € aHai3 Cy4acHHX
METOJIiB 0OpOOKH Ta MOCTYMY JO0 BEJIHMKHUX HaHHUX Y
cUcTeMax IITYYHOTO IHTEICKTY, BUSABICHHS 1X TIepeBar
Ta HEJOJIKIB, a TaKOX BHU3HAYCHHS IEPCICKIVB
PO3BHUTKY Ta pEKOMEH/IAI1i# 111010 OTITUMI3aIlii 1CHYIOUHX
METO/IB.

VY xonai gociimkeHHs 0yJI0 IPOBEACHO AeTalbHUN
aHaJIi3 ICHYIOYHMX TeXHOJIOTi i, TakuXx sik Hadoop, Spark,
NoSQL 6a3m gaHuMX Ta IiHII PO3MOALICHI CHCTEMU
00poOKM naHuX. BCTaHOBJIEHO, MO I TEXHOJOTI
3a0e3nevyoTh ~ MaciuTaboBaHICTH  Ta BUCOKY
MIPOYKTUBHICTh NMPU POOOTI 3 BEIUKUMH OOCSTaMH
naHux [4].

OCHOBHHMH TiepeBaraMi IUX TEXHOJIOTIH € iX
3IaTHICTH JI0 TOPH3OHTAJIBHOIO MAacCHITA0yBaHHS,
MATPUMKa pPO3MOJiJicHoro 30epiraHHs Ta OOpOOKH
JaHMX, @ TAKOXK THYUKICTb Y POOOTI 3 pi3HUMH TUIIAMH
nanux. [IpoTe BOHM TaKOXK MArOTh HEJOJIKH, TaKl 5K
CKJIaJHICTh HAJIAIITYBaHHS Ta YIpaBIiHHA, TOTpeda y
BHUCOKOKBaNi(hikoBaHNX (axiBIsIX Ta HpodiIeMu 3
0e3meKoro naHux [5].

OCHOBHI BUKJIVIKH, 3 SKHMHU CTHKAIOTHCS CUCTEMH
00poOKu BenKKX AaHuX y KoHTeketi LI, Birodarots
MaciTabOBaHICTh, MPOAYKTHUBHICTh, SIKICTh JaHUX Ta
Oe3nexy. st mogomaHHs X BUKIIMKIB IIPOTIOHY FOTBCS
MiJIXOJIH, TaKi K BUKOPUCTAHHS XMapHUX OOYHCIICHB,
BIIPOBA/KEHHSI TEPEJIOBUX AJITOPUTMIB MAIIHMHHOTO
HaBYAHHS 1151 OYHMIIEHHA Ta i ITOTOBKH JaHUX, 8 TAKOXK
3aCTOCYBaHHS HOBITHIX METOJiB IIU(pPYyBaHHSI Ta
YIpaBIIiHHS TOCTYIIOM [6].

IepcnexTrBU po3BUTKY B 1ii cdepi MoB's3aHi 3
IHTEeTpalli€l0 TEXHOJIOTIH INTYy4YHOTO IHTEJEKTY 3
Iarepaerom peueir (IoT), po3BUTKOM KBaHTOBHX
O00YHCIICHb, 4 TAKOXX BIOCKOHAJCHHSIM aJlrOPUTMIB

00pOoOKHM JaHUX JUIsl IiJBHUIICHHS €(EKTHBHOCTI Ta
Oesrekn cucteM. Pekomenpmamii mono onTuMizarii
ICHyIOYMX METOJIB  BKIIOYAalOTh  BIPOBAJKCHHS
ABTOMATU30BaHUX CUCTEM MOHITOPHUHTY Ta YIIPABIIIHHS,
BHUKOPHCTAHHS T10pUAHNX apXiTeKTyp 30epiraHHs JaHiX
Ta MiJ{BUIICHHS P1BHS HABYAHHS repcoHany [7].

Y nockoHajeHHS MeTOoiB 00poOKHU Ta AOCTYILy 10
BEJUKHX JaHUX y CUCTeMaX LITYYHOI'O IHTEIEKTy €
HEeoOX1JJHOIO YMOBOIO JIJIsl TIOJAJIBIIOr0 PO3BUTKY M€l
ray3i. BopoBakeHHs] HOBUX TEXHOJIOTIH Ta ITiXO/IB
JO3BOJIUTH 3a0e31ednTy O1TbII epeKTHBHY Ta Oe3IedHy
poboTy 3 IaHMMH, IO, y CBOIO Yepry, CHpUSTHME
CTBOpEHHIO O1TbIII TOUHUX Ta HaAiitHuX III-cucrem.

Cnucok nitepatypu

1. Chen M., Mao S., Liu Y. Big data: A survey /
Mobile Networks and Applications.2014. Vol. 19, No.
2.C. 171-209.

2. Kambatla K., Kollias G., Kumar V., Grama A.
Trends in big data analytics // Journal of Parallel and
Distributed Computing. 2014. Vol. 74, No. 7. C. 2561
2573.

3. Gandomi A., Haider M. Beyond the hype: Big
data concepts, methods, and analytics // International
Journal of Information Management. 2015. Vol. 35, No.
2.C. 137-144.

4. Zaharia M., Chowdhury M., Franklin M.J.,
Shenker S., Stoica I. Spark: Cluster computing with
working sets // HotCloud'10: Proceedings of the 2nd
USENIX conference on Hot topics in cloud computing,
2010.C. 1-7.

5. Cuzzocrea A., Song LY., Davis K.C. Analytics
over large-scale multidimensional data: the big data
revolution! // Proceedings of the ACM 14th international
workshop on Data Warehousing and OLAP. 2011. C.
101-104.

6. Agrawal D., Das S., El Abbadi A. Big data and
cloud computing: Current state and future opportunities
// Proceedings of the 14th International Conference on
Extending Database Technology. 2011. C. 530—-533.

7. Hashem LA.T., Yaqoob L., Anuar N.B., Mokhtar
S., Gani A., Khan S.U. The rise of "big data" on cloud
computing: Review and open research issues //
Information Systems. 2015. Vol.47.C.98-115.
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AHAII3 E®EKTUBHOCTI YAT-BOTIBY CUCTEMAX OHHAVIH-I'II.I]TPI/IMKV!:
NOPIBHAHHA OIANOroBuxX MOLEJNEWN TA IHTEMPAUIA 3 MACOBUMWU OHITAUH
CEPBICAMU

Yar-60TH € OJHUM i3 KIIOYOBHX IHCTPYMEHTIB
aBTOMAaTH3allii KOMYyHIKAI[iil M’k KOMIaHiSIMK Ta TXHIMA
KIi€HTaMu. IXHe BIpOBalkKeHHS MO03BOJIAE CYTTEBO
3HU3UTU BUTPATH HA i JTPUMKY, [T1IBUIIUTH IIBUIKICTH
00poOKM 3amuTiB 1 3a0e3Me4YnTH BUCOKHH piBEHb
JIOCTYITHOCTI cepBiciB. BogHovac edekTuBHICT 4Yar-
0O0TIB 3aJIeKUTH BiJl BUOOPY TEXHOJIOTI1 CTBOPEHHS Ta
iHTerpaii 3 icHy1ounMH iH(GOpMaIi HHUMU CUCTEMaMH.

s poGota mpucBsueHa aHaiizy e(EKTUBHOCTI
JiaJoroBUX MoOJeNiel, fKi BUKOPHCTOBYIOTHCS A
po3poOku 4aT-60TiB, Ta IX iHTETpamii 3 MOMyJISIPHAMHI
oHnaiH-cepicamu, TakumMu sk CRM-cuctemn,
1aTGOPMHU COIIATEHUX MEPEXK 1 MECCHDKEpH. 30KpeMa,
nociimkeno Rule-Based cuctemn, siki 6a3zyroTscst Ha
3a3jajerilb BU3HAYEGHUX MpaBmiax, Ta cydacHi Al-
MOJIelTi, TOOyJ0OBaHI Ha OCHOBI MaITMHHOTO HaBYaHHI
(GPT, BERT).

Jns ouwinku edeKkTUBHOCTI OyJIO BHKOPHCTAHO
KOMIUICKCHMM TIAXiJ, SKAH BKIIOYAB MOPIBHSAHHS
MPOJyKTUBHOCTI MOJeied 32 HHU3KOK MOKA3HUKIB.
3okpeMa, yBary TMPUAUIEHO TOYHOCTI PO3YMiHHs
3aMMTIB, HIBUKOCTI BIAOBI/(i, R AaIITUBHOCTI /10 3MiH Y
BXITHUX JaHUX Ta MOXIJIHMBOCTSIM IepCOHaIi3aLli.
TecTyBaHHS TPOBOIWIOCS B YMOBAaX CHUMYJIbOBAHHX
CUEHApiIB MATPUMKH KIIE€HTIB JUIsl Pi3HUX Tally3ew,
TaKUX K eJIEKTPOHHA KOMEpILis Ta piHaHCHU.

Pesynpratn pocumimkenHs cBimyate, mo Rule-
Based cucteMu JeMOHCTPYIOTH BHCOKHH piBEHb
e(exTBHOCTI TS BY3bKOCTICITiAJli30BaHIX 3aB/IaHb, ¢
MOJIMBA YiTKa periaMenTaiis gianoris. Hatomicts Al-
Mozeni, Taki sik GPT, 3a6e3nedytors 6111y THYYKICTh
Ta aJanTUBHICTH, OCOONMBO B 00pOOI CKIIaIHIX
3anutiB. [IpoTe IXHE BUKOPUCTAHHS MOTPEOYE 3HAYHKX
O0OUYHNCITIOBAIBHUX ~ pecypciB 1 crenianxizoBaHoro
HaJIAINTy BaHHSL

InTerpanis 3 CRM-cuctemMaMi  JO3BOJISIE
MOKPAIIUTH 3PYYHICTH POOOTH SK JUIS KIHIEBOIO
KOpHUCTyBaya, Tak 1 Juis KOMMaHii, 3a0e3rneuyroun
LIEHTpaji30BaHe 30eperKeHHs JaHUX Ta
MIePCOHANI30BAHAN TMIAXi O KIi€HTIB. AHam3
BUKOPHUCTaHHS MECEH/DKEPIB Ta COLIAIBHUX MEpPeK
1MoKa3aB, MO0 TakKi IHTETrparii 3HAYHO IIiJ[BUIIYIOTh
JIOCTYITHICTb YaT-00TiB JIJIs1 KIHIIEBUX KOPUCTYBAYiB.

PesynpTat mpboro MOCHIIKEHHS MOXYTh OYyTH
BHKOPHCTaHI JJIs ONITHMi3a1ii iCHyI09HX pilieHb y chepi
OHJIAWH-TIITPUMKH, PO3POOKH HOBUX 4YaT-OOTIB IS
pi3HHX Taiy3eil Ta BHOOpY BiJIITOBiTHHUX J1aJIOTOBHX
MoOJIeJieH 3a1eHO BiJI 1iJiel TpoeKTy . BUCHOBKY TakoX

CIPHUATUMYTh €(DEKTHBHIIIIN IHTErpaIlii TAKKX PillieHb Y
KOPHOpaTHBHI IHPOPMAITiiiHI CHCTEMU.

Cnucok nitepatypu

1. OpenAl Documentation [ Enextp onHuit pecypc].
Pexxnm JIOCTYIIy:
https://platform.openai.com/docs/introduction (nara
3BepHeHH:: 27.11.2024)

2. Podman Documentation [ Erektpornamii pecypc].
Pexxum  nmoctymy:  https:/podman.io/docs/. (nmata
3BepHeHHs 27.11.2024).

3. Hoxymenranis 3 ASP.NET [EnekrponHuii
pecypc]. - Pexxum JOCTYIy:
https://learn.microsoft.com/ru-
ru/aspnet/core/?view=aspnetcore-7.0 (maTa 3BepHCHHA
11.12.2022)
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OCOBJIMBOCTI PO3POBNEHHA TA BNIPOBAIDKEHHA IHOOPMALIUHOI

CUACTEMMU

BrpoBakenHst  iHGOpMaIiiHOT CHCTEMH IS
mporiecy KOKCyBaHHA Ha miampuemctBi [IPAT
"3 AITOPDKKOKC" € BaXKJIMBUM aCIIEKTOM
ABTOMATHU3allli TEXHOJOTIYHHUX MPOIIECIB HA CYYacHUX
MiJIPUEMCTBAX, 30KpeMa y KOKCOXIMIYHIM raiysi, a
TaKOX MPOEKTYBAHHSI HOBHX MOJYJIiB, 1OJaBaHHS SKHIX
PpO3MHPUTH PYHKITIOHAT ICHYIOYOTO 3aCTOCYHKY .

AKTyanpHICTb 11i€] TeMU O0YMOBJICHA MOCTIHHUM
pOCTOM  BHMOT 1O TOYHOCTI KOHTpOJIO 3a
TEXHOJOTIYHMUMHM  IapaMeTpaMH,  TaKUMHU AK
TeMIIepaTypa, TUCK 1 CKIaJHICTh IPOIecy KOKCYBaHH,
10 BUMAraroTh iHTerpaii inhopMariitnux cucteM s
3abe3neveHHs e(eKTHBHOI pOOOTH MiATPHUEMCTB.
BropoBamkeHHS TakMX CHCTEM JO3BOJISIE 3HAYHO
i IBUIITUTA TIPOTyKTUBHICTh 1 3HU3UTH BUTPATH Ha
00CITyrOBYBaHHS T2 PEMOHTH, 1110 € KPUTHIHO BAXKIIUBAM
JUTSL TAKUX T AIPUeMcTB, sk [IPAT "3 AITOPDKKOKC".

OCHOBHOIO METOIO JTOCHiPKEHHS € MPOEKTYBAaHHI
HOBHUX MOJYJIIB, IKi 3MOXKYTh PO3UIMPUTH (PyHKITIOHAT
ICHYIOYOro 3aCTOCYHKY, IKAW J03BOJUTH 31 HCHIOBATH
aHasi3 1 OoOpoOKy JaHMX 3 HAaTYHMKIB aMIepaxy Ta
TeMIepaTyps, GopMyBaTH ONEPATUBHI 3BITH 1 Tpadiku
mpollecy BUIa4i HAa OCHOBI IMX JaHUX, a TaKOX
nependadatd HEOOXIHICT MPOBEIACHHS PEMOHTY 1
nonepepkaTd Nmpo e KopcTyBaya. Y  poOot
3aCTOCOBYIOTHCS Cy4acHI METOIU IPOTPpaMyBaHHs, TakKi
sk ASP.NET Core, Entity Framework Core Ta MS SQL
Server nans oOpoOKM BEJNHMKHX OOCSTIB JAaHUX Ta
3a0e3MeyeHHs] BUCOKOT MIBHAKOCTI JOCTYIy JIO
iH(opmarii.

Amnanizyroun nporecu Ha mignpueMctBi [IPAT
"3AITOPDKKOKC", Oyno BU3HAYEHO, 110
BIIPOBA/KEHHS ~ aBTOMATH30BaHOI  iH(opMaIiiHoi
CUCTEMH JIO3BOJIMTH 3HAYHO 3HU3UTH JIFOJICHKHI (haKTop
y TpoLeci MOHITOPHHTY 1 OOpOOKH JaHUX, a TaKOX
MiJBUIINTA TOYHICTh MPOTHO3IB MIOAO HEOOXiTHOCTI
pemonTy obnagHanHA. CHcTeMa CKIAJA€Tbes 3 JBOX
YacTUH: PEali30BaHOI0 MPOIPAMHOTO 3aCTOCYHKY 1
MOJIYJIiB, 5iIKi Oy/ie CIPOEKTOBAHO B XOJ1 BUKOHAHHSI
quruiomMHoi pobotu. PeanizoBano Moy 0OpoOku
JIAHUX 3 JaTYUKIB aMIIepaKy, MOYJIb IPOCTOT 0OpOOKH
Ta BUBCICHHA IWX JaHUX B (GopMi TaOIHIIi-3BITY,
MOJYJIb MaJIFOBaHHS rpadikiB Ha OCHOBI JaHUX 3
JATYMKIB, @ TAKOXK Pi3HI (yHKII] HATTAIITY BaHHSI, CEpex
SIKUX 3MiHa KOJbOPOBOI raMH, a TaKOX BBEJCHHS i
30epeskKeHHs TPaHHYHUX 3HAYCHb aMITEPAKY, IKi Oy IyTh
BIUTMBATH Ha 0OPOKY JaHUX ITi1 9Yac BUBCICHHS TaOJTHIIi-
3BITY.

B xoni pobotn Oysne CIPOEKTOBAHO OJHY HOBY
3MiHHY, Ta 2 HOBHX Moy1i. HoBa 3MiHHa Oy 1ie 30epirat
iHpopMaLilo Npo JaTy NepelMXTyBaHHA, TOOTO Aaty

NPOLIECY KOKCYBAHHA HA NMIANMPUEMCTBI

KOJIM CKJIaJl CApOBUHM Oyio 3MiHeHo. [lepiuii HOBwiA
MOIyIh 1€ MOIydh OOpOOKM IaHWX JaTIUKIB
temnepatrypu. Bin Oepe nmani 3 0a3u JaHUX, B SIKY
30epiraloThcsi MOKAa3HHUKIB 3 JaTYUKIB TeMIIEPATYpH,
BCTAHOBJICHUX Ha IMPECC-IITAaH31 KOKCOBHIIITOBXYIOUOT
mamuay. i gani 1oga0Thes B 3BiT, a caMe iHdopmars
po IUIAHOBY TeMIeparypy, GakTHIHY TeMIepaTypy, a
TAKOK PI3HHUII [IUX ABOX 3HAYEHB. PI3HUIIS IUX 3HAYCHD
00pOOITIOETHCS, BMIHIOIOYH KOJIIp 3aJIEKHO Bij TOTO B
SAKOMY [Jlialla30Hi I'PaHUYHUX 3HAYECHb 3HAXOJUTHCA L1€
3HaueHHS. Jpyruii MOIyJb 1€ MOJYJIb Iepea0adeHHs
HeoOxigHOCTI peMoHTy. BiH mparfoe sik miamporpama,
30mpatoun HEOOXiqHI maHi, 0OpoOmrooum iX Ta B
pe3yJIbTari Jlae CIMCOK KaMep Ta KUIbKiCTh JHIB, uepe3
sIKI BOHM TOTPeOYyBaTUMYTh PEMOHTY. TakoX MOJIyJb
BHJIUISE i KAMEPH B TaOJIHIII-3BiTi, IJIT HAOYHOCTI. €
TAKOX MOJXJIMBICTD OHOBHTH DO3PAXyHKH LOTO
MOJIYIJTIO.

3aranowm, 3anponoHoBaHa iHpopmariiiHa cuctemMa
HaJa€ MiJIPUEMCTBAM MOXIIMBICTh ONTHUMI3YyBaTH
BUTpaTH HAa  TeXHIYHE OOCIyroByBaHHS, ILO
Oe3nocepenHb0 BIUIMBAE HAa 3HWKCHHS 3arajibHAX
BUTpaT miampueMctBa. lle 03BOJNsIE ITiABHIIUTH
e(EKTUBHICTB YCiX €TaIliB BUPOOHHIITBA, IIIO € OCHOBOIO
JUISL JOCATHEHHS BUCOKOT KOHKYPEHTOCIPOMOXKHOCTI Ha
PHUHKY KOKCOXIMIYHOT TPOTYKIIii.

Cnucok nitepatypu

1. babuu A.l. Kokcoximis: [TigpydHuK s BUIIX
HaBuanbHUX 3aknaniB/ A.l. baouu, €.B. AnexceeHko. —
M.: MeTtanypris, 1987.— 368 c.

2. Mockaneschkuii B. 1. Kokcoximiuni mporecu ta
ix perymtoBanns / B.. Mockanescbkuii. — M.: Ximis,
1984.-292c.

3. Ulenynsko B. M. ABromartun3aiis poIeciB B
kokcoximii/B.M. lllenynpko. — K.: Texnika,2002.—352
c.

4. KysuenoB C. B. Teopis 1 mnpakruka
KOKCOXIMIYHOro BUpoOHMIITBA: HaBy. nocioHuk / C.B.
Ky3znenos. — Jlonensk: JonHTY,2008. —412 c.

5. Puxtep [JI. CLR via C# IlporpamyaHHs Ha
wiatdopmi Microsoft NET Framework 4.5 na mosi C# :
mep. 3 amrn. / J[. Puxtep. — 4-te Bum. — CaHKT-
[etepOypr: ITitep IIpec, 2020. — 896 c.

6. Muxaitnos O. JI. Indopmaniiini cuctemn Ta
TeXHOJIOTII B oricTuiy: miapyunuk / O.JI. Muxaiinos. —
K.: KHTEY, 2014.-328c.
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ONMTUMI3AUIA BEB-NMOPTAIY ANA NOLWYKY POBOTUB IT-CPEPI

¥ cydacaux ymoBax puHOK patti B IT-cdepi 3aznae
3HAYHOTO PO3BUTKY.

Lle 3yMOBII€HO MOCTIHHUM 3pOCTAHHSM MOTIUTY Ha
BHCOKOKBaTi(piKOBaHMX CHEIaJiCTiB, MO CIPUYHHSE
301U/IBIICHHS KIUJIBKOCTI BakKaHCid 1 HEOOXINIHICTh Y
CHeliani3oBaHUX 3HAHHSIX. BUHUKAIOTh HOBI BUKIIHKH 5K
JUTsl pOOOTONABIIIB, TAK 1 JIJIs1 KAHUIATIB.

OcTaHHI CTHKAIOTHCS 3 MPOOIEMOI0 €(EKTHBHOTO
MOIYKY BaKaHCI, sIKi BIAMOBIJAIOTh TXHIM HAaBUYKaM 1
JIOCBIJTY, B yMOBaX BEJIMKOT KIJIbKOCTI BapIiaHTIB.

CyuacHi maTdopMu U1 MOIIYKY poOOTH, TaKi K
LinkedIn, Indeed, Glassdoor, Dice, HaMaramorscs
CHPOCTUTH LIeH pouiec. BoHM NpONOHYIOTH CTaHIapTHI
MOIIYKOBI MEXaHi3MH, sIKi 0a3ylThcs Ha (iTbTpax Ta
KII040BUX cioBax. OnHaK Taki CHCTEMH YacTo He
BpPaxOBYIOTh 1HJIMBIJyalbHUX MOTpeO 1 BMOA0OAH
KopHCTyBaviB. lle MOXe NPU3BOJHTH JIO OTPUMAHHS
HEPENEBAaHTHUX PEe3ylbTaTiB, II0 3HAYHO 3HIKYE
edexTuBHICT MOmyKy [1].

Y  1mpoMy  KOHTEKCTI  aKTyaJbHHM  CTae€
3aCTOCYBaHHS HOBHUX IiJIXOiB, 30KpeMa aJTOpPUTMIB
MaIIMHHOTO HAaBUYaHHS, IUJIs aBTOMaTH3allil Iminoopy
BaKaHCI# Ta MiJBUIICHHS TOYHOCTI MEPCOHAII30BAHIX
pekoMeH . BUKOpUCTaHHS aJTOPHUTMIB MAIIHHOTO
HaBYAHHSA  JIO3BOJISE HE  JIMIIE  HOKPAIIUTH
NepCOHaJi30BaHi peKOMeH/Iallii, a i CyTTEBO M ABUIUTA
TOYHICTh BIANOBIZHOCTI MIK KaHAUAAaTAMH Ta
BakaHCisIMH. Taki CHCTEeMH MOXYTb BpaxoBYyBaTH
roriepe/iHi B3aeMoii KOPUCTyBauiB i3 M1aThopMoLo,
IXHi# TOCBiJ Ta TOBEXIHKOBI MATCPHM.

[Nonepeniii aHani3 icHyrOUHX UIaTGOPM MOKaA3aB,
MO TPamWIlifHI TONMIYKOBI CUCTEMH HE TIOBHICTIO
BUKOPHCTOBYIOTh MOTEHITI A IAHUX PO KOPHUCTYBaUiB.

OcHOBHa MeTa JOCHI)KCHHS T[OJIATaE y
MMOKpaIeHH] IKOCTI Ta NIBUKOCTI MOy Ky BaKaHCIH ISt
KOPHCTYBa4iB IMOPTalTy LUIAXOM  BIPOBAJKSHHA
IHHOBAI[I HTHUX METO/IB MAIIMHHOI'0 HABYaHHS.

Posrnsmaroun icHyrodi BeO-mopTanu Ta  iXHi
oOMexxeHHs, po0OoTa cHpsMOBaHa Ha CTBOPEHHS
IHTEJIeKTyaJlbHOI CHUCTEMH, sKa aJanTyeTbcsd 0
IHIMBIAyaJbHAX MOTPEO KOPUCTYBAYIB, @ TAKOXK 3/1aTHA
MPOTHO3YBaTH Ta BpaxoBYyBaTH 3MiHH B iHaycTpii IT.

JlocmigHUObKUH MiAXig BKIOYATHME aHaii3
ICHYI0YHMX JIaHMX PO BaKaHCIi Ta pe3rome, po3poOKy
ANTOPUTMIB PEKOMEH[AIlIA, a TakoX e(EeKTUBHI
IHCTPYMEHTH JJIsl B3aEMO/IiT 3 KOPHUCTYBaYaMHU [TOPTAITY.

JonaTtkoBO, BUBUCHHS MATEPHIB Ta TeH IeHIi#1 B [ T-
ray3si 103BOJIUTH ONTUMI3yBaTH (QYHKIIOHAJ MTOPTATY

Ta 3a0€3MeYuTH HAWOIIBII TOYHI Ta aKTYyalbHi
pe3yJIbTaTH MOIIYKY.
Pe3synpTaTdd [AaHOTO  JOCTI/DKEHHS  MOXYTh

CILYHUTH OCHOBOIO JUJISl HOJaJIbIIIMX 1HHOBAMIN B rajysi

PO3BUTKY BeO-TIOpTatiB I TotryKy pobdotu B IT-cdepi,
a TaKOX CTaHyTh Ba)KJIMBHM BHECKOM y MOKpPAIIEHHS
npouecy nouryky poooru ans ¢axismis IT-ramysi, mo
cupuaTiMe  e(QeKTHBHOMY 30aJlaHCYBaHHIO MK
[OTIMTOM Ta MPOTO3UIII€I0 HA PUHKY TIPAIIi.

JomatkoBo, y paMKax JOCIHIIDKCHHI Oyne
PO3TIISIHYTO BIUIMB PO3BUTKY IHAYCTPIi IITYYHOIO
iHTeeKTy Ha €(EeKTUBHICTh AJITOPUTMIB MAIIMHHOIO
HAaBYaHHS Y KOHTEKCTI BEO-MOPTANIB JUIsl MOIIYKY
poboTu.

[IpoananizoBano  Oyne  BHKOpPUCTAaHHS  Ta
BJOCKOHAJICHHS ICHYIOUMX METOHIB Kiacudikauii Ta
NPOTHO3YBaHHS B 1HJIMBIiyasli30BaHOMY BeO-ITPOCTOPI,
J€  OCHOBHHUM  AaKIEHTOM  OyJe  CTBOPEHHS
1HTEJIEKTy aJIbHOTO cepeoBHIIa, CIPOMOXKHOTO
BH3HAUaTH Ta MepejdadaTh NoTpeOu KOPHUCTYBadiB,
aJanTylo4uchk 70 ixHIX mpodeciiHuX BHMOT Ta
ocobuctux ymnoaobanb. Kpim Ttoro, y poGoti Oyne
PO3TIISIHYTO THUTaHHS E€TUYHOCTI Ta BiJIITOBiIAIBHOTO
BHUKOPHUCTAHHSI aJITOPUTMIB MAIIITHHOT'O HABYAHHSI y BE0-
ropTaii st nomyky pobotu B IT-cdepi. Ilpumineno
yBary MUTaHHAM IIPO30POCTi, a1€KBATHOCTI Ta Oe31eKu
AJTOPHUTMIB, @ TAKOXK PO3POOI MEXaHI3MIB BHsI BICHHS
Ta YCYHEHHS MOJIMBHX 0iaciB y pexoMeHAalisx, 1o
CHPHUSTAME CIPABEUIMBOMY Ta PIBHOMY IOCTYILy IO
MOJJIMBOCTEH  IIpaleBJaliTyBaHHA  AJAi  BCIX
KOpHCTYBayiB [2].

3aranbHUN MiAXIM TOCITIIKEHHS OXOIUII0BATHME
LIMPOKUI CHEKTP aCHEKTIB BiJ PO3BUTKY aJITOPHUTMIB
MAIIMHHOTO HAaBYaHHSA JO IXHBOTO MPAKTHYHOTO
BIIPOBAKEHHS B CTPYKTYpy BeO-TopTaiy.

3aciIyropyroud Ha yBary, Taka KOMIUICKCHA
METOJI0JIOTiSl pO3B'sI3aHHS PO OJIEMH TIOIITYKY pOOOTH B
IT-chepi 103BONUTE CTBOPUTH BHCOKOE(HEKTHUBHHIA,
IHTEJICKTyaJIbHUI Ta KOPUCTYBAILKUM OPIEHTOBAHHIA
Be0-MopTaL, IKUii BiIOBI1a€ Cy4YaCHUM BUMOTaM PUHKY
mparni Ta 3a0e3Me4nTh BUCOKHN CTYMiHb 3a]J0BOJICHHS
KOPHCTYBayiB.

Cnucok nitepatypu

1. Recommender Systems: A Primer. URL
https://arxiv.org/abs/2302.02579

2. Learning job embeddings for job
recommendation in a practical setting. URL :
https://arxiv.org/pdf/1905.13136
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BEB3ACTOCYHOK OJ1A CTPUMIHIY MY3UYHOIO KOHTEHTY

Y cydacHOMY ITU(PPOBOMY CBITi MY3HWYHUA KOHTCHT
CTaB HEBIJ'€MHOI0 YAaCTHHOIO LIOJACHHOTO JKHUTTA
3pocratoya MOIMYJISIPHICT CTPUMIHTOBUX TLTATHOPM
CBIJTYUTH PO TOCTIHHUN MTONUT Ha 3pYYHi Ta JOCTYTHI
CepBICH I TPOCITYX OBYBAaHHS MY 3HKH.

OnHak, Ha YKpalHCBKOMY PHHKY II¢ HE iCHYeE
MOBHOLIHHOT IaThopmu, sika O BiAMNOBIa1a HOTpedam
MICLEBUX CllyXaudiB Ta CHOpUsIa IOMyJIsApu3aLii
YKpaTHChKOT MY3UKH 1 MiITPUMI{ MICIIEBUX BUKOHABIIIB.

[NonepenHe OLIHIOBaHHS CYYacHOIO CTAHY PUHKY
MY3UYHHUX IIaTGOPM MOKa3aJI0, 0 iCHYI0Yi pillleHHs
HEJIOCTaTHBO YBAXXHO CTaBIATBCS OO yKpaiHCBKOL
MY3HKH Ta BUKOHABIIB. barato 3 HUX KOHLEHTPYIOTbCA
Ha 1HO3EMHOMY KOHTEHTI, 3aJIMIIAIOYN yKpPaiHCHKHHA
aymio-¢onHa o6panomMy Micti [1].

VY 3B'SI3Ky 3 UM, aKTYaJIbHICTh PO3PO0JICHHS BEO-
3aCTOCYHKY JUIS CTPUMIHTOBOIO MPOCITYXOBYBaHHS
MY3UYHOTO KOHTEHTY IIOJISITA€ B 3alOBHEHHI i€l
MPOTAJIMHA HA PUHKY, CTBOPIOIOYH IUTATHOPMY, KA HE
JUIIE HAaAacTh MOJMJIMBICTH 3pPY4YHOrO JOCTYIY O
YKpaiHChbKOI MY3UKH, ajieé ¥ aKTUBHO CHpUSITUME il
MOTIYJISIpHU3aLlil Ta IMiATPUMII YKpaTHCHKHX BUKOHABIIIB.

MeTo0 JaHOTO TOCITIHKEHHS € PO3pOOICHHS BeO-
mw1aTGopMu IS CTPUMIHTOBOTO IPOCIYXOBYBAHHS
MY3HUKH 3 aKIIECHTOM Ha yKPaiHCBKUHA KOHTEHT.

3aBgaHHA BKIIOYAlOTh B cebe: peanizaiio
3py4HOTO iHTepdelcy s KOPUCTYBadiB, IHTETPALIIIO 3
TDIATIXKHOIO CUCTEMOO Stripe JUIsl OIUIaTH Iepearliaty;
BUKOpHCcTaHHs 0a3u nanux PostgreSQL st 30epiranus
MY3WYHOTO KOHTEHTY Ta iH(popMaIlii Ipo KOPHUCTYBAUIB;
BUKOpHCTaHHS Supabase 115 ynpasiriHHSI 023010 JaHKX,
a TakoX BUKOpHCTaHHA OiOmiorekn React Ta
(dpeiimBopky Next.js 1151 CTBOpEHHsI Be03aCTOCYHKY .

[lpakTiyHe 3HA4YEeHHS TMOJATa€ B CTBOPEHHI
(hyHKITIOHATEHOTO i KOHKYPEHTOCIPOMOKHOTO
MPOJIYKTY HA PUHKY CTPUMIHIOBHX rutaTdopm [2].

Hapa3i B m;itepatypi 1 iHTepHeT-IKepenax
3a3HaueHo aedinut iHpopmanii momo cTBOpeHHs BeO-
w1aThopM, L0 CHIELiaNi3y0ThCsl Ha yKpaiHChKIM My 3HIY.
OpnHak, iICHYIOTh Iy OuTiKalii Mpo TEXHOJOTIl po3pooKu
Be0-3aCTOCYHKIB, BUKOPHCTaHHS INIATI)KHUX CUCTEM, Ta
pearnizalil0o CTPUMIHIOBUX CEpBICiB, $SKi  CTalH
KOPHUCHHMU B TIPOTIECi i€l poOOTH.

TakuM 4YWHOM, MOXHa C(HOPMYIIOBATH I st
po3po0eHHs BeO-3aCTOCYHKY: IiITPUMKa yKpaiHCHKUX
BHUKOHABIIIB Ta MOMyJISApHU3aLls  yKpaTHChKOI
My3UKHM;  CIOpOLIEHHA TMpoLecy peecTpamii Ta
aBTOpHU3aIlii KOPUCTYBaUiB 3a JTOMOMOTOI0 iIHTeTpaii 3i
ciyx6amu Discord i GitHub, o crpusie 3py4HOCTi T2
JTOCTYIHOCTI Be0-3aCTOCYHKY; TIOCHJTCHHS
YCBITOMJICHOCTI ~ KOPUCTYBa4iB MNP0  3HAYHUMICTH
MY3WYHOTO MPOCIYXOBYBaHHS Ta HOTO BIUIMB HA iXHE

KUTTS, HAJJAF09H 1H(POPMAITIFO PO TIEPEBark My3HUKH Ta
i BIUIMB HA HACTPil Ta €MOIIIHUI CTaH; NOKpaIICHHS
e(beKTHBHOCTI Ta 3pYYHOCTI B3a€MO/Ii1 KOPUCTYBadiB 3
Be0-3aCTOCYHKOM NIISXOM ONTHMi3amii  (QyHKIIH
MOIYKY, BIATBOPEHHs Ta 30epiraHHs B CBil IUICIHIKCT
00paHi Tpeku; 3a0e3MeUCHHsT MOXITUBOCTI 10 TaBaHHS
BJIACHHX TPEKIB KOPUCTyBadyaMHW [UIS I10JaJIbLIOTO
{XHBOTO IIPOCITyXOBYBaHH: 0€3 NOTpeOH 3aBaHTaKEHH,
30epiratoun X y 6a3i JaHUX.

Buxonasuyy 3 BHILE IIOCTABIEHUX LIJIEH MOYXKHA
chopmyBaTH Taki 3aJ1aHHs JIs1 PO3POOJICHHS: 1HTETpaIlis
YKpalHCBKOIO ~ MY3WYHOTO KOHTCHTY; peaizamis
CUCTEMH pEeCTpallii Ta aBTOopu3allii KOPUCTyBaviB 3
iarerpamiero 3 Discord 1 GitHub; po3pobmenns
(yHKIiOHANY JUTsl 3aIIMCY KOPUCTYBAdiB Ha MPEMiyM-
MiOUCKY JJs  JOCTYyIly 10 BCIX MOXIIMBOCTEH
3aCTOCYHKY; CTBOpPEHHS iHTepdeiicy s My3UIHOTO
MporpaBaHHs, MOUIYKy Ta 30epiraHHs B IUICHINCT
00paHuX TpeKiB; CTBOpeHHS iHTepdeiicy st 1o 1aBaHHs
BJIACHHX TPEKiB KOPHCTYBa4aMHK Ta IXHbOT'0 [0 JATBILIONO
30epiranns y 06a3i maHuX. 3amiaHOBAaHO PO3pOOHH
3aCTOCYHOK, BHKOPHCTOBYIOYM IMEPEIOBI TEXHOJIOTI
BeO-po3poOku, Taki sik Next 13.4, React, Stripe,
Supabase, PostgreSQL ta Tailwind. ¥ mpoexkti React
BUKOPUCTOBYEThCS ISl peallizalii KOMIOHEHTHOIO
HiAXO0Jly Ta CTBOPEHHS IHTEPAKTUBHOI'O Ta €(heKTUBHOTO
iHTepdeiicy Beb-3acTocyHKy [3-6].

Ilponec  po3poOiicHHS  30CEpeIDKEHU  Ha
BIIPOBA/DKEHHI aBTOMAaTH3alii Ta  BJIOCKOHAJIEHHI
KOPHCTYBAIBKOTO TOCBi Y.

KntouoBi mepeBarm Be0-3aCTOCYHKY Oy.IyTh
BKJIIOYATH MIBHAKY Ta 3pYyYHY MOXIIHMBICTH BHOODY
MY3HKH, MiJBUIIEHY MPOIyKTHBHICTh Ta OIEpaTHBHE
00CIyroBYBaHHS KOPHUCTY BaviB.

Cnucok nitepatypu

1. Next.js Documentation [ Enextponnuii pecypc).
— Pexxum moctymy : https://nextjs.org/docs.

2. React Documentation [Enexrponnuii pecypc].
— Pexxum poctymy : https://reactjs.org/docs/getting-
started.html.

3. Stripe Documentation [ Enexktponnwuii pecypc].
— Pexxum nocTymy : https://stripe.com/docs.

4. Supabase Documentation [Enexrponnmii
pecypc]. — Pexxum noctymy : https://supabase.io/docs.

5. PostgreSQL Documentation [Enexrponnmii
pecypcl. - Pexum JOCTYITY
https://www.postgresql.org/docs/.

6. Tailwind CSS Documentation [EnekTpoHHmii
pecypcl. - Pexum JOCTYILy
https://tailwindcss.com/docs
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OBJIK PEECTPAL|IT MALIEHTIB MNOJNIKNIHIKU HA BA3I BEB-TEXHOJIOTN

B yMoBax cy4acHOro TEXHOJOTIYHOTO IpOTpecy
B)KJTUBICTh BUKOPHUCTAHHS 1H(QOPMAIITHUX TEXHOJIOTIH
y AISUTBHOCTI TATIPUEMCTB CTA€ BCE O1JIBII OUSBUTHOIO.

BripoBa/pkeHHsT TEXHOJIOTIH y Tponiec OOJIKy
3aMOBJICHb a0OHEHTIB Ta30BOrO MiJIPHUEMCTBA CTAE
AKTYyaJIbHUM 3aBJISIKU TOTPEOl Y BJIOCKOHAJICHHI CHCTEMH
00JiKy 3aMOBJIEHb Ta 3abe3rnedeHHi e(EeKTHBHOIO
B3aeMO/il 3 KIIi€EHTaMH.

Y mMunysoMy aiis 30epiraHss Ta 00poOKH BEJIMKUX
00CSITIB JaHUX KOMIaHIi BUKOPUCTOBYBAIH CKJIAIHI Ta
HeedeKTUBHI CUCTEMU Ha IanepoBiii ocHosi. Llei meton
He Jyviie OyB HE3pYyYHHM, ajieé ¥ CyNpOBOAXKYBaBCA
BHCOKHM PHU3UKOM BTpaTh iHpOpMalii yepes dizudHi
MOMIKOJDKEHHsT ab0 HempaBWIbHE 30epiraHas. 3
PO3BUTKOM KOMITIOTCPHHAX TEXHOJOTIH 1 BBEICHHIM
CrieliaTi3oBaHUX NPOTPAMHUX pillleHb 0O0poOka Ta
30epiraHssi JaHUX CTajla 3HAYHO €(EKTHBHINIOI Ta
6e3meynimoro [1].

OnHak, HEOoOXiIHICTh y MOCTIHHOMY
YAOCKOHAJIEHHI CHCTEM 00ITiKy 30€piraeThesl, OCKIIBKH
3pOCTAalOTh BHMOTH  CIIO)KMBa4iB Ta  MOCTIiHO
3MIHIOIOTBCSI CTAHAAPTH OOCIYTrOBYBaHHS B YMOBax
Cy4acHOr0  pPHHKY. MonepHi BeOTEeXHOJIOTI]
JIOTIOMArarTh ONITUMI3aIli1 POIIeCciB 0OPOOKH Ta aHATI3Y
JaHMX, [0 JJO3BOJISE MIANPUEMCTBY I ABUIIUTH SAKICTh
00cITyroByBaHHS Ta 3a0€3MEYHUTH 3pYUHHUI TOCTYI 10
indpopmamii  jans  cBoix  kiieHTiB.  OgHUM i3
HaWBaXXIIMBININX 3aBNIaHb € 3a0e3MmeucHAs ¢(eKTUBHOL
B32€EMOJIIT MIDK KOPUCTYBayaMH Ta aJMiHiCTpaTOpamH,
0 BUMAarae HasBHOCTI 3pYYHOTO IHCTPYMEHTY IS
00CITyroByBaHHSI.

Be63acTocyHok, po3poOneHuil y pamkax IbOro
MIPOEKTY, CIIPSIMOBAHUI HAa ONITUMi3aIIi 0 [IOTO MPOIIECy,
HaJIAI04 U 3py4YHUI iHTEepeic K s aDOHEHTIB, Tak 1
JUTSL aAMIHICTPATOPiB.

MeToro  po3pOOJIFOBAHOIO  3aCTOCYHKY €
3a0€3MeUeHHs IBUAKOTO Ta ¢()EeKTUBHOTO JOCTYIY JIO
iHpopMalii, CIPOIIEHHI B3a€MOJIl 3 KOMIIAHIE I
a0OHEHTIB Ta 3a0e3neucHHs e()EKTUBHOTO KepyBaHHs
KITIEHTCHKOIO 023010 JIJIs aIMIHICTPaTOPIB.

Januii BeO3acToCyHOK Oyae po3poOieHo 3
BUKOPHUCTAaHHIM IEPEIOBUX BEOTEXHOJIOTIN, TAKHX SIK
Visual Studio Code, HTML, CSS, JavaScript, Reacts,
C# ta MSSQL, 3 meroro 3abe3nedeHHs 3py4yHOI Ta
e(heKTUBHOT B3aeMO1i1 3 KOpUcTyBauaMu. Takox Oyne
po3pobineno 3pyune API s mBuakoi Ta 6e3mepediiHol
JIOCTABKH 1 OTpUMaHHs iHQopMmarii uepe3 6a3u TaHuX.

IIpo€eKT crIagaeThes 3 KITBKOX KIFOUOBHX CTAIlliB,
BKJTIOYAFOUH aHai3 BUMOT, MPOEKTYBAHH,
PpO3pOOIeHHs, TECTYBaHHS Ta BIPOBaIkeHHs . KoxeH 3
[UX eTamiB MOTpeOye AETanbHOTO IUIAHYBaHHS Ta

BUKOHAaHHs s 3a0e3mnedeHHst sKICHOI peadizarii
MIPOEKTY.

[lin uac anHamizy BHMOT 3JA1HCHIOETBCS 30Ip
inpopmamnii mpo moTpedu KOpUCTyBayiB Ta Oi3Hec-
MPOLIECH, SIKI IOBUHEH MiATPUMYBAaTH Be03aCTOCYHOK.
s indopmanis momomarae chopMyBaTH UiTKe
PO3YMIHHS WLiJIell TPOEKTYy Ta KpUTepiiB #Horo
YCHIIIHOCTI.

Eran npoekTyBaHHA BKJIIOYa€E PO3POOIECHHA
JeTaJbHOT apXiTEeKTypH Be03aCTOCYHKY, sIKa OXOIUIIOE
CTPYKTYpy 0a3u HaHUX, apXiTeKTypy KIi€HTCHKOI Ta
CEepBEpHOI YacTHH, a TaKOX Ju3aiH iHTepdeiicy

KOPHCTyBaya.
ITix yac po3poOneHHs 3I1ACHIOETHCS
MporpamMyBaHHS  BE03aCTOCYHKY  BIAMOBIZHO IO

po3pobieHoi apxitektypu. Lleli etan moTpeOye 3HAUHUX
HaBUYOK IMPOTPaMyBaHHI Ta JIOCBIy BHKOPHCTAHHS
00paHuX TEXHOJIOTIH Ta IHCTPYMEHTIB.

Ha erami TecTyBaHHS NpPOBOJISTHCS Pi3HI BHIH
TeCTyBaHb, 1100 TEPEKOHATHCS, MO BE03aCTOCYHOK
MpAaIfO€ KOPEKTHO TA BiAMOBIa€ BCIM BUMOTaM.

Ileit eranm BKIIOYAaE MOJYJbHE TECTYBaHHI,
IHTerpalliiiHe TeCTyBaHHS Ta MPUIMaIbHE TECTyBaHHS.
Ha 3aBepiaipHOMY eTari BIPOBAIKEHHS BE010IaTOK
TOTY€TbCSA A0 TOAAIBLIONO BUKOpHUCTaHHA. KoxkeH 3
MepepaxoBaHUX €TalliB € 3alNOPYKOK  yCHIIIHOI
peanizauii npoekry [2].

[IpakTraHe 3HAYEHHS pOOOTH MOJISITAE B CTBOPEHHI
cUCTeMH, IO 3a0e3neunTh IIBUAKUN AOCTYH 10
MEJIMYHUX JJAHUX, MOJIMIHTL 00poOKy iH(popMmallii Ta
3a0e3meunTh e(QEeKTHBHICTE POOOTH  MEIWYHOTO
MepCoHAIY.

IIs cuctema TOKIWKAaHA TIiJBHMINATH SKIiCTh
MEIMYHHX MOCIYT Yepe3 BYacHe BHUSBICHHS MATOJOTIH
Ta 3a0e3NedyeHHs] TOYHOTO OOJIKy MEeAMYHUX JaHHX
KOXHOTO MaIli€eHTa.

Cnucok nitepatypu

1. CrBopeHHs, peecTpauis Ta peaaryBaHHI
mamieHta  Ha  npukiaai  cuctemu  "eHealth”
[Enextponnuit  pecypc]. — Pexum  pmocrtymy:
https://info.elife.com.ua/pages/viewpage.ction?pageld=
17465695.

2. React - JavaScript-06i0iioTeka i1 CTBOPEHHS
inTepdericiB kopuctyBada [Enexrponnuii pecypc]. —
Pexum noctymy: https://uk.legacy.reactjs.org
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YAT-BOT ANA CTPUMIHIOBOI MNAT®OPMU

Y cywacHOMy CBiTi CTpiMiHTOBI TUIaTOPMH
BINITParOTh BAXIWBY pOJbL y cdepi po3par Ta
KoMyHikaiii. OpHielo 3 HAWHOUIBII MOITYJISPHUX
miatpopm e Twitch, ska Hagae MOMXIIHBICTh
KOPHCTYBa4yaM TPaHCIIOBATH CBifl KOHTEHT y pPEKuMi
peanbHOro Yacy, B3aEMOJIIIOUH 3 2y IUTOPI€I0 Yepe3 Yar.
BpaxoByroun CTpiMKe 3pOCTaHHS MOMYJIPHOCTI TAKHX
mwiathopm, epeKTUBHE aIMiHICTPYBaHHS CTPIMIB CTa€e
BCe O1JTBII KTy aJIFHUM 3aBJAHHSIM.

AnMiHICTpyBaHHS CTPIMIHIOBUX KaHasiB Ha Twitch
BKJIIOYa€ B cebe 0e3niy pyTHHHUX 3aBlIaHb, TAKUX SIK:
MoJiepallisl 4aTy; ynpaBIiHHA i AMICHUKaMH; BiJIIOBII
Ha dYacTi 3amuTaHHA Ta iHmI J1ii, ski noTpebyrTh
3HaYHUX 3yCWJIb Ta 4Yacy 3 OOKy cTpimepiB. 3 MeToro
aBTOMaTu3amnii IUX HPOIECIB 1 MOJErmeHHs podoT
CTpiMepiB, TOIILHO BUKOPHUCTOBYBATH 4aT-0OTIB.

Po3poOnenHss uar-00Ty [uIsi aAMiHICTpYBaHHS
cTpiminrosoi mratdopmu Twitch mo3Bose BUpimmI™
HU3KY BaXXJIMBHX 3aBJaHb. YaT-00T MOKEe aBTOMATHIHO
BUKOHYBAaTH MOJEpaliio, HaJaBaTH iH(OpMAIL0
rsiladyaM, KepyBaTH IHTEPAKTUBHUMHU (yHKIISIMH
CTpiMy Ta BHKOHyBaTH 0arato IiHIIMX KOPHUCHUX
¢ynkmiin. e no3Bossie cTpiMepaM 30cepelMTHCh Ha
CTBOPCHHI KOHTEHTY Ta B3a€MOIII 31 CBOEIO ay IUTOPIELO,
3aJIMIIAYM PYTHHHI 3aBIaHHS Ha 4at-0ota. Tomy €
Iy>K€ BXKIUBUM PO3pPOOUTH TakMi 4aT-00T, IKUH He
JMIIe aBTOMAaTH3Y € Py TUHHI 3aBJaHHA, ajie i oKpallye
3aralbHUI JIOCBIJ K JJs CTpiMepiB, Tak 1 JuIs iX
misgadiB. Takum yuHOM, CTBOpEHHS OOTa NI 4YaTy
Twitch € HeoOXimHMM KPOKOM JUIsl IiJITPUMaHHSI
MOPSIIKY, CTAMYJIIOBAaHHS  IHTEPAKTUBHOCTI  Ta
MOJIIMIIIEHHS 3arajibHOrO JOCBIly KOPHUCTYBadiB Ha ITiif
miathpopmi. Java € TpuBaOIUBEM BHOOPOM JIA
po3po0Oku 6oTa mis waty Twitch 3 kinmbkox mpuawH. [1o-
nepie, Java Ma€e BUCOKY IIEPEHOCHMICTb, LII0 1€ 3MOTY
3aITyCKaTH MPOTPAMU Ha Pi3HUX miathopmax 0e3 3MiH
kony. lle BaxuinBo st 3a0e3neueHHst podoTu 60Ta Ha
Pi3HUX onepauifHUX CUCTEMAaXx.

Kpim Toro, Java mpomnoHye Benukuii Habip
0107110TeK Ta IHCTPYMEHTIB, IO CIPHUSIOTH 3PYYHOMY
pO3pOOIEHHIO Ta MIATPUMIN 3aCTOCYHKIB, 8 TaKOX
3a0e3redye BUCOKY MPOIYKTHBHICT I HAIIHICTb, IO
icToTHO 151 6e3nepediitHoi poOoTh 6oTa i yac cTpimiB
1 crminkyBanHasg B 9aTi Twitch [1-5].

CTBOpEHHS Ta poO3ropTaHHs 00Ta AN 4aTy Ha
mratopmi Twitch HacTiiHO peKOMEHAYeTbCS 1 €
KPUTAYHO HEOOXIAHMM Yy KOHTEKCTI BIOCKOHAJICHHS
BChOTO KOPHCTYBAIIBKOTO JOCBiAy Ta TiABHUIICHHS
CTYIICHSl 1HTEpPaKTHBHOCTI B paMKax Li€l BipTyaJbHOI
crninbHOTH. Bigminaa puca Twitch sk mposiaHoi
w1aTGopMu TSl CTPUMIHTY B pPEaTbHOMY Yaci IOJIsrae
HE TIIbKA B IIOTOKOBOMY TIIepEJaBaHHI IrPOBOI0
KOHTEHTY, a i y GOopMyBaHHI iIHTCHCUBHHUX 00T OBOPEHb,

XKHUBOT B3aeMOJii MK TIJsfgadyaMH Ta CTpUMEpPaMH, a
TaKOX y CTBOPEHHI CIJIBHOT 31 CIIJILHUMH 1HTEpECcaMu
[1-2].

[epmwe, mo poburh 00T, wHe 3abe3mneuye
MOJIepaIlito, o Ja€e 3MOTY MiATPUMYBATH TMOPSAIOK i
3ano0iraTd MOpPYLICHHAM Yy 4ari. BoHU MOXyTh
ABTOMAaTUYHO BHIAJSATH HeOaxkaHl ITOBITOMIICHHS,
OJIOKYBATH CllaM 1 CTEXHTH 32 JOTPUMAHHAM IPaBUI
cinibHOTH. Lle 3HAYHO MOJIETIILY € 3aBIAHHS CTPUMEpY Ta
HOro Mojeparopam, J03BOJISIOUH iM 30CEPEIUTHCS Ha
KOHTEHTI Ta B3aemoiii 3 ayaurtopieto. Kpim toro, 60
COPHUSIOTh I1HTEPAKTHBHOCTI 4YaTy. BOHH MOXYTh
HajaBaTH iH(OpPMaLilo Mpo cTpiMepa, OpraHi30ByBATH
roJIOCYBaHHS, 3aITy CKaTH Pi3Hi irpy Ta po3irpari npu3is,
oo poOuTh mepertsa  CTpiMy 3aXOIUIMBUM 1
P13HOMAHITHAM JJIS TIISIAYiB.

OCHOBHI TIepeBaru BHKOPHUCTAHHS 4aT-00Ty JyIst
anMinictpyBanus 1miathopmu  Twitch: crnpormeHss
MoJepallii: 4aT-00T J03BOJISIE ABTOMATHYHO BUSIBIISITH Ta
BUIAJISATH HETIPUHHATHUIA KOHTCHT, 3aN00irati crnamy,
ynpaBliHHs 3a00poHaMu kopucTyBauiB. lle crporiye
po6OTy MOJEeparopiB Ta MiJBHUINYE SKICTh MOIEpAI;
i JBUILEHHS B3a€EMOJII1 3 KOpHCTyBaYaMu: 0OT MOX €
BIAMOBIZATM HAa 4YaCTi 3amUTaHHs], OpPraHi30BYBATH
roJI0CYBAHHSI, MPOBOJIMTH IHTEPAKTHUBHI irPH Ta 32X 011,
IO TiJIBHUILY€E 3aJy4EHICTh ayAUTOPii Ta MOKpalye
KOPUCTYBalbKUHA JOCBI; aBTOMATU3aLlis
iHpopManiitHuX CIIOBINICHB: 4aT-00T MOXKe
ABTOMATUYHO HAJCHJIATH CIOBIIICHHS NPO IOYaTOK
CTpiMy, HaraJyBaHHs PO BaXIHMBI MOMil, TUM CaMHM
CIIPOLIYI0Yl poOOTy MOJeparopiB Ta cTpimepa, sKi
MOXYTh 30CEpEIUTUCh Ha IHIIUX 3a7avax 3aMmicTb
MOCTIHHUX HaraJyBaHb y 4arti.

[pakTiyHe 3HaYeHHS JaHOI POOOTH MOJATAE y
CTBOPEHHI 00Ta JIJ1s1 OJICTIICHHS POOOTH 3 2y AUTOPI-€lO,
aBTOMOICpaIlii, ABTOMATH3allii CITOBIIIIECHB i CTIPO -TICHHS
po6oTH cTpiMepa 3 4yaToMm.

Cnucok nitepatypu

1. Twitch Chat & Chatbots [ Enexrponnuii pecypc].
- Pesxxum moctymy : https://dev.twitch.tv/docs/irc/

2. Twitch API Reference [Enexkrponnuii pecypc]. -
Pexum JIOCTYITy :
https://dev.twitch.tv/docs/api/reference/

3. Learn Java [Enextponnmii pecypc]. - Pexxum
noctymy : https://dev.java/learn/

4. Java Tutorial [Enexrponnuii pecypc]. - Pexxum
noctymy : https://www.w3schools.com/java/default.asp

5. Next.js Documentation [ Enextponnuii pecypc].
— Pexxum moctymy: https://nextjs.org/docs
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YOOCKOHAJIEHHA AOMIHICTPYBAHHA CMOPTUBHOIO LUIEHTPY

B Ham wyac mocTiHHMX pPO3pOOOK Ta HOBHX
TEXHOJIOTIH Ta TMOCTIHHUX 3MiH y BHUMOT CIIOKHBa4iB
Tpeba parioHaIbHO OIIHUTH MOXUIMBOCTI Ta 3po0OuTH
BCE MOKJIMBE JITSI peai3arii cBOET IiTi.

Y cydacHOMY CBITi, e HIBHJKICTh, 3pYYHICTh Ta
JOCTYIHICTB CTAJIW BaXKITMBUMH aCTIEKTaMU JUTsl Oi3Hecy
Oynb-skoro Qopmary, CHOPTUBHI LEHTPU TAKOK
AKTHBHO BIPOBAKYIOTh TEXHOJIOTIT sl TIOKPAIICHHS
CBOEl [isBbHOCTI Ta 3a0e3MeyYeHHs 3PYYHOCTI ISt
KITIE€HTIB.

Po3po6iienHs Ta BIpOBaPKEHHS OHJIaH-CUCTEMU
OIUIaTH Ta aJIMIHICTpyBaHHS aOOHEMEHTIB Ta KBUTKIB
yepe3 Be0-3aCTOCYHOK CTaJl0 KPOKOM 110 HOBOI epH
YOPaBIIiHHS CIIOPTUBHUAM 013HECOM.

s iHHOBamiliHa TUIaTdOpMa JTO3BOJISIE KIIIEHTAM
3IHCHIOBATH OIUIATY 3a MOCIYTH CIIOPTHBHOTO LIEHTPY
oHIaitH, Oe3mocepeTHpOo uepes IXHil BeO-0paysep abo
MOOUTHHHIN 3aCTOCYHOK [ 1].

OmnnaifH-cucTeMa OIUIaTH Ta aJMiHICTPyBaHHI
a0OHEMEHTIB Ta KBHUTKIB BiJIKDUBA€ HOBI MOMIIMBOCTI
JUTSI CIIOPTHBHOTO IIEHTPY Y B3a€EMOJIiT 3 KITi€EHTAMH.

Bona  cmopoirye — mpolecd  omigaTd - Ta
aJMIHICTpyBaHHsI, 320€3MeYyr0uH BUIKUN T 3PYYHUMA
JOCTYII 10 MOCIYT, M0 CTa€ KIYOBUM (AKTOPOM Y
3aJIy4eHHi Ta yTpUMaHHI KITi€HTIB.

Ilei#l 3aCTOCYHOK € HE IIPOCTO IHCTPYMEHTOM AJIS
CHPOILIEHHS OTepalliil peecTpyBaHH HOBUX KIIi€EHTIB 200
OHOBJICHHS BXKe ICHylo4ux mnpo¢iniB. BiH €
CTpaTeriuyHuM KpOKOoM 10 1mppoBoi Tpanchopmaryi
CIIOPTUBHOTO Oi3Hecy, IIO CHpHUSE ITi/IBUIICHHIO
KOHKYPEHTOCHPOMOXKHOCTI ~ CIIOPTHBHUX  IICHTPIB,
MTOKPAIIEHHIO B3a€EMOIII 3 KITIEHTAMH Ta 3a0€3IE€UEHHIO
BHUCOKOTO PiBHSI OOCITyTOBYBaHHSI.

Po3pobnenHs  oHmaliH-CUCTEMH  OIUIATH  Ta
aaMiHICTpyBaHHS a0OHEMEHTIB Ta KBHUTKIB  JIs
CHOPTUBHOTO LEHTPY - IIeé HE MPOCTO HOBOBBEICHHS B
YOpaBIliHHI, IIle HOBHH CTaHIapT B 0OCIyroBYBaHHI
KJIIEHTIB Ta YNpPaBIJIiHHI CIIOPTUBHUMU TOCIyraMu. Ll
cucTeMa JI03BOJISIE KIIEHTAM OTPUMATH IOCTYM [0
HOCJYT CIIOPTUBHOIO LIEHTPY B OYIb-AKUM 3pyUHUM U1
HUX 4ac, BiJIOyBa€eThCs 1€ OHJIANH uepe3 BeO-caiT uyu
MOOUIbHUHN 10JATOK.

[lepeBaru pOro pillICHHS BHSBISIOTHCS BXKE Ha
[I0YaTKOBOMY €TaIli B3a€MO/Ii1 3 KIIIEHTOM.

KopuctyBaui MOXyTh 03HaIIOMHUTHCS 3 IOCIIYTaMu,
PO3KIIaI0M TPEHYBaHb, 00paTH Ta OTUIATUTH A00OHEMEHT
a00 KBUTOK Ha MOTPIOHY MOCIYTY y BCbOMY 3pYYHOMY
JUTSL HUX PEKUMI.

Ile cTBOprO€E Oe3nepepBHUIA MOTIK AOCTYMY [0
MOCITYT CIIOPTHBHOTO LIEHTPY, IO CHPHSE 301JIbIICHHIO
3a]0BOJICHHS KJII€HTIB Ta X JIOSUIbHOCTI.

JlomaTKOBOO TIEPEBATOI0 CUCTEMH € ii 3MaTHICTh
3a0e3neunTy e()eKTUBHE aIMiHICTpyBaHHS. MeHemkepH
CHIOPTUBHOTO LEHTPY OTPUMYIOTh JOCTYII IO 3PYy4HOI
aIMIHICTPAaTUBHOI TMaHENi, A€ BOHH MOXYTh JIETKO
BIJICTE)KYBaTH OIUIATH, KepyBaTH abOHEMEHTaMH, a
TaKOXK aHaJi3yBaTH JjaHi PO BUKOPUCTaHHs mocuyT. e
J103BOJIsIE €(DEKTUBHO TUIAHYBATH POOOTY CIIOPTHBHOIO
LEHTPY, pearyBaTy Ha TMOIHKT KIIi€HTIB Ta MPOTIOHYBaTH
1M OLIIBIII TIePCOHATI30BAHUH M1 JIX11.

TexHOJOriYHA CKIAAHICTh PO3POOKH  TaKoi
CUCTEMH  BUMAara€  BHMKOPHUCTaHHSI  HeEpPEeIOBHX
iHcTpymeHTiB. Laravel i Vue.js, B SIKOCTi OCHOBHHX
¢peiiMBopkiB, 3abe3mnedyloTh CTabUIBHY  poOoTy
CHCTEMHU Ta 3a0e3NedyIoTh MBUAKICT Ta HAJIHICTH
B3a€MOJi1 3 KOPUCTyBauaMH.

BukopucranHs nepeoBux BeO-TeXHOJIOT1 i, TAKHX
sk Laraveli Vue.js, Oymo oOpaHo st CTBOPEHHS ITi€T
cuctemu. Laravel, sk MacmraboBaHmii Ta P OTPECUBHUIA
(peiiMBopK, 3a0e3nedye HaJiHY Ta e(PeKTHBHY POOOTY
3 023010 JaHKX,a Vue.js HaJlae 3pyYHUH Ta IHTYTTHBHO
3po3yMuTHi iHTepdeic Ayt kopuctyBadis [ 1-3].

B 1inomy, BpoBaKEeHHS O HIIAH-CHC TEMH OTLIATA
Ta aJMIHICTpyBaHHI aOOHEMEHTIB Ta KBUTKIB B
CIIOPTUBHOMY IIEHTPI € KPOKOM JI0 MaiGy THHOTO.

Lle He nuie 3pyYHUIA IHCTPYMEHT LIS KITIEHTIB, aJie
W cTpaTeriyHa iHBECTHIlisi B PO3BUTOK Oi3HECy, 11O
MiABHILY € HOTO KOHKYPEHTOCIPOMOKHICTD Ta BILTUBAE
Ha PiCT JTOSITBHOCTI KITi€HTIB.

Cnucok nitepatypu

1. Apromatmzamis Oi3Hec-mporeciB — Softex.
[Enextponnuit  pecypc]. — Pexum  pmoctymy:
https://www.softex.if.ua/services/proektne-
vprovadzhennya/avtomatizatsiya-biznes-protsesiv/.

2. Laravel - The PHP Framework For Web Artisans
[EnextponHnii pecypc]. — Pexum goctymy
https://laravel.com.

3. TechCrunch | Startup and Technology News.
[Enextponnuii pecypc]. — Pexum goctymy
https://ftechcrunch.com.
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FHYYKI METOAW YMNPABIIHHA NMPOEKTAMU

Y cydJacHOMY CBITi, J€¢ TEXHOJOTIl IIBHIKO
PO3BHBAIOTHCS, YIIPABIIIHHSI IPOSKTAMH CTA€ BCE OLIIBIII
CKJIQJHUM 3aBAaHHAM. TpaauiiitHi MeTo i1 ypaBIiHHA
MPOSKTAMH YaCTO HE MOXKYTh €()EKTUBHO BIIOPATHCS 3
OUMH BUKJIHMKaMH, IO HPU3BOAMTH 1O 3aTPUMOK,
MePEBHIIICHHS OF0DKETY Ta HE3a10BIJbHUX PE3YIIbTaTIB.

B 11bOMy KOHTEKCTi, THYYKi METOJH yIPAaBIIHHS
MpOeKTaMu, Taki sik Scrum, Kanban ta Agile, cTaroTs Bce
OUTBII TIOMYJISIPHUMH, OCKIJIBKA BOHHU J03BOJISIOTH
KOMaH/[aM Kpalile aJjanTyBaTHCS 10 3MIH Ta €(EKTUBHO
pearyBaTu Ha ipo6isiemH [ 1; 4]. OnHak, He3BaKar0IH Ha
OUYEBH/IHI TepeBarM THYYKHX METOJIiB, 0Oararo
MANPUEMCTB BCE IlIe BUKOPHCTOBYIOTH TPaIUIIiHHI
METOIM YIIPABIIIHHS P OEKTAMH, SIKI MOXKYTh Oy TH MEHIII
e(eKTUBHUMH B CyYacCHHUX yMOBax. ToMy TOJOBHOIO
METOI0 € JOCIiDKEHHS MOJMJIMBOCTEH BIPOBAJKEHHS
THyYKHX METOJIB  yNpaBIiHHS TPOCKTaMH Ha
MiJOPUEMCTBAX, aHaji3 I1XHbOI €(QEKTHBHOCTI Ta
BUSIBJICHHS MIEPEIIKO/I, IKi MOXYTh BUHHKHYTH ITiJ] 4yac
LLOTO MPOLIECY .

Just nocsirHeHHS i€l MeTH HeoOXiTHO BUPIMIUTH
Taki 3aBHaHHs [2; 4]: o3HAHOMHTHCS 3 OCHOBHUMH
THYYKUMH METOJIJaMH yIPaBIiHHS MPOEKTAMHM, TXHIMU
MPHUHIMIAMHA Ta OCOOJIMBOCTAMH; OCIITUTH JTOCBII
BIIPOBA/KCHHS IMX METOJIB Ha IMiANPUEMCTBAX;
IPOBECTHU aHaJi3 e()eKTUBHOCTI BUKOPUCTAHHS THY YKHX
METOJIB Y MOPiBHSAHHI 3 TpAaAULiHHUME. TaKUM YHHOM,
00’€KTOM JOCIHIDKEHHS € TPOIEC BIPOBAKESHHS
THYYKMX METOJIB  YIpPABIIHHSI [POCKTAMH Ha
MJIPUEMCTBAX Ta IX BIUIUB Ha €(EKTHBHICTH pobo™H
i IIPUEMCTBA.

BaxJMBUM acTleKTOM BIPOBAJKEHHS THYYKUAX
METO/IiB yIPAaBIiHHIA NPOEKTAMH € PO3yMIHHS TXHBOI
CYTHOCTI Ta NPHUHIMIIB poOoTu. ['Hyuki Mmetomu
YOpPaBIiHHS MPOEKTaMH 0a3yIOThCSl HA 1TEPaTHBHOMY
MiJX0/i, KOJIM TPOEKT PO30UBAETHCS HA HEBEJIHKI
YaCTHHH, IKi PO3pOOIIIOTHCS MapajenbHo. Lle mo3somnse
MIBUJIKO BHOCHTH 3MIiHU B MPOCKT 1 aJanTyBaTUCS JIO
3MiH y Oi3Hec-cepenoBui [3].

OnHak, BHPOBAJKEHHS THYYKHX  METOHIB
YIPABIIHHSA MPOCKTAMH MOXE CTUKHYTHCS 3 PSIOM
nepemkon. Hampuknan, mMoxxe OyTH BakKo 3HaWTH
KBaTi(DiKOBAaHWX  CIICTIANICTIB, SKI 3HAIOTh, 5K
[IPALOBATH 3 TUMHU MeTo1aMU. Takok MOske Oy TH BaXKKO
3MIHHUTH 3aCTapiji MiX01 10 YIPABIiHHS POEKTaMH,
SIKI B)Ke OYJIM BUKOPUCTAHI B KyJIBTYp1 MiAIPUEMCTBA
panime. Tomy, OJHUM 3 OCHOBHHX 3aBIaHb €
JOCIIJDKCHHS TIEPEIIKOI, IKi MOXYTh BHHUKHYTH ITiJl
4yac BIPOBAPKCHHS THYYKUX METOMIIB YIpPaBIIHHS
MPOEKTAMH, Ta PO3POOKAa PEKOMEHIAIIA MMIoJ0 iX
noponanHs. KpiM TOro, Ba>KJIMBO TPOBECTH aHAJI3
€(EKTUBHOCTI BHUKOPHUCTAHHS THYYKMX METOIIB Y

TOPiBHSHHI 3 TpanuIiiHuMu. Lle 103BOUTH BU3HAUNTH,
YU JIIMCHO THYYKI METOJU JIO3BOJISIOTH ITiJBUIIUTH
e(eKkTUBHICTE POOOTH MIANPHEMCTBA, Ta fAKI came
nepeBari BOHH Jat0Th.

[IpakTyHa 3HAYYLIICTh JAHOTO JOCIIiJDKEHHS
MOJISATAaE B MOXKJIUBOCTI MiABUIICHHS €(EKTUBHOCTI
po0oTH MiANPUEMCTBA 38 ITOTIOMOTOI0 BIPOBAKEHHS
THYYKHX METOJIiB YNPaBIiHHS MpoeKTaMu. Pe3ynbrati
IBOTO JIOCIHI/DKEHHS MOXYTh OyTH BHKOPHUCTAHI
MiANPUEMCTBAMY, SIKI LIIYKAIOTh CIHOCOOM ONTHMI3aii
CBOIX IPOLECIB yIIpaBlIiHHs npoekTamu. Kpim Toro, nane
JOOCII/DKCHHS MOXE CIyTyBard IOCIOHUKOM s
MEHEKePIB MPOEKTIB, IKI XOUyTh 3alIPOBaJUTH F'HY YKl
METOJH y CBOIH ipakTutli. BoHO Hamae netampHuMi Orsin
THYYKUX METO/IiB, IXHiX TIepeBar Ta HeJOJIKIB, 8 TAKOX
pekoMeHzaanii moAo ix BopoBamkeHHs. Hapermr,
pe3yibTatd IBOTO JOCIHIMKEHHS MOXYyTb Oy
BUKOPHCTaHI B aKaJAeMIYHHMX LIJAX JJIS TOJaJbIINX
JOCJIIIKeHb Y il obnacTi. Lle Moke cipusiti po3BUTKY
HAayKOBUX 3HAaHb NP0 THYYKI METOOU YIPABIIHHA
MPOEKTaMU Ta iX BIUIMB Ha €(QEKTHBHICTH POOOTH
nignpuemcta. Lle mocmimkerHs Oyae KOPUCHUM IS
MiIIPUEMCTB, SKI IPAarHyTh MIABUIIUTH €(EKTUBHICTD
CBO€I pOOOTH 3a JIOMOMOTOK CYYacHHUX METOIB
YIPaBIIHHSA IPOSKTaMH.

Ile Mo>xe IOMOMOITH IM Kpallle pO3yMiTH, SIK BOHU
MO’y Th BUKOPHCTOBYBATH IIi METOIH JUIS JIOCSTHEHHS
CBOIX IIiJIEH, MOKpAIIEHHS MPOIEeCiB Ta 3a0e3medeHHs
BHCOKOT SIKOCTi CBO€T pOOOTH.

Cnucok nitepatypu

1. Cazepnenn [I. Scrum. PeomroniliHuii Meton
ynpasiiaas npoektamu. / JI. Cazepnenn, 2014. - 329 c.
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3ACTOCYBAHHA TEXHONOI MALLMHHOIO HABYAHHA ANA
KATEFOPU3ALIT PE3YIIbTATIB ABTOMATUYHOIO TECTYBAHHA

Ha cboronHi, cy4acHUM CTaHIAPTOM B PO3poOLi
MPOrpaMHHUX NPOAYKTIB CTA€ MPOIEC BUIYCKY HOBHX
BEpCiii 3 BUCOKOIO 4acToTom [ 1].

Tak, MPOMIXKOK MiXK BEpCISIMH MOXe CKJIaJaTd
MICSIlb, THXKICHB, & JICKOJIU i OJHH JeHb. OCHOBHOI
MOTHBAIII€I0 JUIsI TAKUX YacTUX pPeEJi3iB € BHCOKE
KOHKYPEHTHE Cepe/IOBHIIIE.

KomepuiitHoMy mignpueMcTBy Tpeba BUTIepepKaTH
KOHKYPEHTIB y 3a/JI0BUIBHEHI HOBHUX 3allMTIB Bif
KITi€HTIB. 3ali3HEHHS MOJKE KOINTYBaTH BiJITOKOM
KJIIEHTIB Ta CIIAYIOUNM 33 UM 3HH)KESHHSIM IPHUOY TKIB.

3 iHII0TO OOKY I[LOTO MPOLIECY 3HAXOAUTHCS SIKICTh
mporpamMHoro 3abesmnedeHHs. HeskicHMI MPOIyKT 3
BEJIMKOIO KUIBKICTIO NMOMMJIOK 3MEHIIUTh KiTbKICTh
KIE€HTIB TIe IMBHUANIE HIXK BIICYTHICTh HOBOTO
¢yHKmioHay. ICHYIOTH pi3HOMaHITHI CXeMH OpraHizarii
MePEBIPKH IKOCTI MPOTPAMHUX ITPOTYKTiB, aJie KiHIIEBUM
areHTOM, KOTpPHH mpuiiMae pIlIeHHS CTOCOBHO
MPUIATHOCTI IPOTPaMU BUKOHYBAaTH OMUCAHUI HOBHIA
(yHKIIOHAT HAa TPUIHHATHOMY PiBHI € JIFOAMHA.

o ponb MOXYyTh BHUKOHYBaTH pO3POOHUKH,
MEHE/KepH NPOEKTIB, abo okpeMi cremiamictu. s
MOJATBIIOr0 PO3MIsAYy OyaeMO Ha3HBATH JIKOJIUHY,
KOTpa BUKOHYE L0 POJIb TECTYBAJEHUKOM.

3 pocToM po3Mipy TMpoekTy Tnotpeda B
TECTyBaJIbHUKAX 3pOCTAE. A TAKOX 3POCTAE KUIBKICTh
ornepailiid, KOTpi BOHU IOBUHHI BUKOHATH a0W J1I3HATHCH
HasBHUH CTaH BIJIHOCHO BIiJIOBIHOCTI MPOJYKTY
3asBIICHIH SIKOCTi. A 3 pOCTOM YaCTOTH BUITYCKY, pOOOTa
T10 TIepPEeBIipIIi CTAE MOHOTOHHOIO 1 11€ 30IBIITYE KiJTBKICTh
MOMMJIOK CaMHX TECTYBaJbHHKIB. TOMY MOYHHAIOYH 3
MIEBHOTO PO3MIpY MPOEKTY, KITBKOCTI Yacy, HEOOXITHOTO
Ha TepeBipKy OfnHi€l Bepcil MPOAYKTY Ta YacTOTH
BUIYCKIB, KOMIIaHiT MOYHWHAIOTH aBTOMATH30BYBATH
MPOLEC TECTYBaHHS.

[Ilo nyxe CHIBHO CKOpOYYE dac
TECTyBaJbHUKH BUTPAYalOTh Ha miepeBipku [1].

Ha >xanb nporpamue 3a0e3mneueHHs He PiAKo Tex
Ma€ TIOMWJIKH, KOTpi TPHUBOIATH JO HEBIPHOIO
BU3HAYCHHS IPUIATHOCTI CUCTEMH.

Takox po0OOTa cHCTEM B TECTOBOMY CEpEJIOBHILI
MoB’si3aHAa 3 NEBHUMHU HEMOJaJKaMH B (Di3HUHOMY
o0najiHaHi, KOTpe HEMOXMJIMBO a00 Jy)Ke KOIITOBHO
nependaYnTi B aBTOMATHYHHUX TecTax. Lle mpu3Boaum
JI0 CHUTyalliii, KOJH 3HOBY TUIbKH TECTYBaJbHUK,
MePETISIHYBIIN PE3YJIbTATH TECTIB, IO 3aBEPIIIIIHCH 3
MOMUJIKAMH, 3MOXKE BU3HAUUTH YH 1€ peanbHuil nedekr
MPOAYKTY, UM LI¢ MpodiieMa 3 aBTOMaTHYHUM TECTOM,
a00 11e mpobITeMa TECTOBOTO CEPEIOBHIIIA.

KOTpHI

3 poctoM (QyHKIIOHAIBHOCTI MPOAYKTY, POCTE i
KiTbKICTh aBTOMATHYHHX TECTIB, & 3 HUMH H KiJIbKICTh
MMOMUJIOK, KOTpP1 TpeOa nepeBipsTH TeCTy BAIbHUKAM.

OnHuM 3 BapiaHTIB po3B'si3aHHs 1i€l mpoOieMu
MOXXe OyTH aBTOMaTHYHE BHU3HAYCHHS JDKepena
npo0emu.

ToOTO M0 HAsBHUM 3aITUCaM CLICHAPIIO TECTYBAHHSI
Ta BIAMOBISIM CUCTEMH H 1CTOPIT MOTIepeIHIX TeCTyBaHb
MU Ma€MO aBTOMAaTUYHO BU3HAYUTH IPUUMHY TOMUIIKH.

Jliist BUpiLIEHHS TAKOTO Kiacy rnpo0jeM OCTaHHIM
gacoM HaOyJd NOMyJISPHOCTI METOJM MAIIHMHHOTO
HaBYaHHSA, KOTP1 ITPY MEBHIN KiTbKOCTI BXITHUX JTAHUX
HaJaI0Th IOCHUTH BUCOKY TOYHICTh PE3yJIbTaTiB [2].

Xoua MeTOU AT BUPILIEHHS TAKOTO KJIacy 3a/1a4
ICHYIOTb JIOCTATHBO JIABHO, JIWIIIE B OCTAHHI POKU BOHH
M09 aId AEMOHCTPYBATH IPUHHSTHY SKiCTh [2—4].

OcHoBHUMH  (aKTOpaMu CTalld:  3arajbHUA
PO3BUTOK METOJIiB MAIIMHHOTO HaBYAHHS, 301 THIIICHHS
00’eMy NaHUX /I HAaBYAHHS, a TAKOX 30UIbIICHHS
00YHNCITIOBaHOT ITOTYKHOCTI Cy4acHOT TEXHIKH.

Takum ymHOM MeTa AaHOI poOOTHM TONATaE B
JOCJIIJDKCHHI  3aCTOCYBaHHS METOJIB  MAIIMHHOTO
HABYAHHSI JUTST KaTeropusarii pe3ynbTatia
ABTOMATUYHOTO TECTYBaHHSL.

HeoOxinHo mpoBecTH aHajii3 HasBHUX pilllCHb.
Busnauntu kputepii BUOOpYy.

Ha npuknanai oOpaHOro pilleHHS MPOBECTH
MOJICJIFOBAHHS, Ta BU3HAUYHUTH €(DEKTUBHICTH 3a3HaUeHOT
METOTUKH.

Cnucok nitepatypu
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2. lan Goodfellow, Yoshua Bengio, Aaron
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3. MamurHHe HaBYaHHS MPOCTUMHU CIIOBAMH.
[Enextponnuii pecypc]. — Pesxxum moctymy 10 pecypey :
http://www.mmf.Inu.edu.ua/ar/1739.

4. Po3poOka mporpamMHOro 3abe3nedeHHs s
pO3B's3aHHS  3a7adi  KaTeropmsamii  TEeKCTOBHX
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BMPOBAIXEHHA TAKCOHOMIN Y COEPI ®IHAHCOBUX TEXHOJIOTN

ChOroJlcHHS XapakTepU3yeTbcs THM, IO B
Cy4acHOMY CBIiTi (DIHAHCOBI TEXHOJOTIi IIBHIKO
PO3BHUBAIOTHCS, BIMOOp@KAIOYM TMOCTIHHI 3MIHA B
€KOHOMIIIi.

Ane s TATPUMKH — CTIHKOTO — PO3BHIKY
(iHAHCOBMX YCTAHOB 1 MIATIPUEMCTB  BakKJIMBO
BIIPOBA/IKYBATH TAKCOHOMIT, sSIKi HAJlal0Th OCHOBH 1
MPUHIMAIN 715 CHCTEMATH3AILii Ta PO3YMIHHS CKIIaTHIX
CTPYKTYP 1 B3a€EMO3B"I3KIB Y (piHAHCOBIH Cepi.

TakuM 4YWHOM, 116 MOXYTh OYTH OCHOBHI
KOHIIeTii, MeTo 10J10Tii 200 cuctemu kiacugikarii, ski
JOTIOMAaralTh OpraHi3yBaTH iHpopMalito Ta pO3KpHBATH
B32€MO3B'SI3KM MiX Pi3HUMH (iHAHCOBHUMH 00'€KTaMU
abo mousTTIMU [ 1].

[Ipouec BnpoBakeHHs TAKCOHOMIN y (piHAHCOBI
TEXHOJIOTII MOTpeOdye KOMILIEKCHOIO MigXOoay Ta
onTHMi3aIii 3 MeTOI MakcuMmizalii e(heKTHBHOCTI Ta
3HI)KEHHS BUTpAT.

Ile BrITROYaE B cede:

- po3poObieHHS;

- BIIPOBAJKCHHS;

- TOCTiiiHE BJIOCKOHAJCHHSI TAKUX CHCTEM, IO
MoOxe OyTH CKJIaJHUM dYepe3 IXHIO CKIaJHICTh Ta
noTpedy BiATOBIIHOCTI CTaHAApTaM Ta PEryJISTHBHAM
BuMoraMm. IHTerpamis TakcoOHOMid Yy  (iHaHCOBI
TEXHOJIOTI] mnepeabadae Kidbka €TamiB, BKIIOYAIOUH
aHalli3 JaHUX, CTBOPEHHS CTPYKTypH TaKCOHOMIi,
BIIPOBAJKEHHSI TAa TECTYBaHHS CHCTEMH, a TaKOX
MHOCTiIMiHE BIOCKOHAJIEHHSA Ta aJanTaliio 0 3MiHHHAX
yMOB pHHKY. {7151 onTrMi3arii 1iboro mporecy MoxHa
BUKOPHCTOBYBAaTH Cy4acHI METOAU  yHpaBIiHHS
MPOEKTAMH Ta TEXHOJIOTIIMH, TaKi IK METO/IH Ty YHOTO
IHTENIEKTY, aHaJIi3 IaHUX Ta AaBTOMATH3allisl TPOIIECiB.

Ie 0IIOMarae M ABULLATA LIBUIKICTD
BIIPOBAJKCHHS, 3MCHIIUTH PU3UKH Ta 3a0e3MeuTd
BHCOKY SIKICTh P€3yJIBTYIOUYOI CHCTEMH.

Onrtumizatis npouecy BIpOBaIKeHHS TAKCOHOMIH
y cdepi piHaHCOBUX TEXHOJIOTIH € KIIOYOBUM ETATIOM
Uil 3a0e3neueHHs e(EeKTUBHOCTI Ta cTaOiIbHOCTI
(iHAaHCOBMX YCTAaHOB Ta MWIANPUEMCTB B YMOBax
CTPIMKOTO PO3BUTKY CYy4acHOTO (iHAHCOBOTO PHHKY Ta
HOCTIMHUX TEXHOJIOTIYHUX 1HHOBALIIH.

Bnposakenns TaKCOHOMIiH JIO3BOJISIE
cUCTeMaTU3yBaTH Ta CTPYKTypyBaTW JaHi, LIO
JoTioMarae y 3po0sieHHI OOIpyHTOBAaHMX CTpaTeTidHKX
pillieHb Ta POTHO3y BaHHI PO3BUTKY ()iHAHCOBUX PHUHKIB
[2]. OmuH 3 BUKIMKIB y TpOIECi BIPOBAIKEHHS
TAaKCOHOMIH TOJIATaEe y IXHiM CKJIaJHOCTI Ta MOTpedi
BIMOBIZIAT BUMOTaM CTAaHJAPTIB Ta PETrYJISTHBHHUX

OpraHis.
Came 1me MoOXe BHUMaraTd po3poOJeHHT
CreIiaTi3oBaHMX  TEXHOJIOTIYHUX  pilIeHb  Ta

BIPOBAKCHHS HOBATOPCHKUX MiIXOMIB V (hiHAHCOBY
ctepy.

Jis NOCSTHEHHS ONTHMANbHUX PE3yJBTATIB y
BIIPOBA/I’KEHHI TaKCOHOMIM HeoOXiHO
BUKOPHCTOBYBATH CY4YaCHI  METOIU  YIPABIIHHS
MPOCKTAMHU Ta TEXHOJIOTISIMU. 3aCTOCYBaHHS METO/IB
LITy4YHOTO 1HTEJEKTY, aHalli3y IaHUX Ta aBTOMAaTHU3AaIli
MPOIECIB  JIO3BOJISIE  IMABUIMUTH  ©(QCKTHBHICTD
BIIPOBA)KEHHS, SHU3UTH PU3UKH Ta 3a0€311eUNTH BUCOKY
SIKICTB PE3YJIBTYI0UO] CHCTEMH.

Onrtumizatis npoiecy BIpOBaIKeHHS TAKCOHOMIH
y (inaHcoBili cdepi € cxilagHUM 3aBIAHHAM, IPOTE 3
BUKOPHUCTAaHHAM CYYacCHHUX IIiJXOJIB Ta 1HCTPYMEHTIB
BOHA MO’K€ Oy TH yCHIIIHO BUpIIIeHa.

BaxnuBoro € cucremHa Ta
MiJrOTOBKa, a TaKOX THYYKICTb Y
BHHUKAIOYHUX 3aBJIaHb Ta TIpooieM [3].

MeToto AaHOTO AOCIIDKEHHS € PEeTeIbHUN aHai3
Ta CHUCTCMAaTH3allil METOJIB ONTHMI3aIii IPOIeCcy
BIIPOBA/KEHHSI TAKCOHOMI y c¢epi (¢iHaHCOBHX
TEXHOJOTIH.

Jocni/pKeHHs CIPSIMOBaHEe Ha BUBYCHHS KPaliX
MPAKTHK Y il Tany3i, a TAKOXK PO3POOKY PEKOMEH AL
[I0ZI0 ONTHMAJBHOIO BHKOPUCTAHHS IHMX METOMIB Y
KOHKPETHHX yMOBaX.

O0'eKTOM AOCIiAKEHHS € IPOLEC BIIPOBAKEHHS
TAKCOHOMIH y cdepi (IHAHCOBHX TEXHOJIOTIH.
JocaimKkeHHs CIIpsIMOBAaHE HA BUBUCHHS €TAIIiB, METOIIB
Ta IHCTPYMEHTIB, SIKi BHKOPHCTOBYIOTHCS IS
e(heKTHBHOTO BIPOBAKEHHS TAKCOHOMIMH, a TAKOX Ha
BH3HaUYEHHS (PAKTOPIB YCIIXY Ta MEPEIIKOI, SIKi MOXKYTh
BIUTHHYTH Ha OTO pe3yJIbTATUBHICTS.

KOMIUTEKCHA
BUpIIICHHI
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3ACTOCYBAHHA NbPUAHMX METOAIB WM®PYBAHHA ANA NIABULLEHHA
BE3MNEKU NEPEOABAHHA OAHUX Y BJIOKYEUH-MEPEXAX

[lepenaBanuss pmaHux y  OJOKYEHH-Mepexkax
CYIIPOBOKYETHCS HU3KOIO BUKIHUKIB, TOB’S3aHUX i3
3a0e3neueHAsIM KOHQIMCHIIHHOCTI, IIJTICHOCTI Ta
aBTEHTUYHOCTI 1HpopMmanil. Tpaauuiiai  metoau
mmdpyBaHHs, Taki ik cumetpuane AES Ta acumetpudne
RSA, maroTts cBOT mepeBaru Ta 0OMeeHHs y KOHTeKCTI
JeleHTpati30BaHuX cepenoBuil. OMHIE 3 TOJOBHUX
po0JeM € HeOOX1IHICTh KOMIIPOMICY MIX IIBUIKICTIO
00poOKHM TpaH3akIiiii Ta piBHEM OE3MEKH, OCKUIBKA
0JIOKYEHH-CUCTEMH MarOTh OOMEKEeHi 0OYHCITIOBAIBHI
pecypcu. BukopuctanHs riOpuaHUX KpUOTOTrpadiqHuK
METO/IIB JI03BOJISE TIOEHATH CHIIBHI CTOPOHHU Pi3HHX
aNTOpUTMiB. B OCHOBI 3ampOMOHOBAaHOTO MiAXOTY
JI€KUTDH 3aCTOCYBAHHS CUMETPUYHOrO MH(PYyBaHHS U
3aXUCTy OCHOBHOTO MacHBY JaHUX, TOOl fIK
acUMeTpHYHe NM(PPYBAHHA BHKOPHCTOBYETHCS JUIS
nepeaadi Kiao4iB. TakoX [0 CHCTEMH JIOJAETHCS
XEUIyBaHHS JJIS TapaHTyBaHHS I1JIICHOCTI TIOB1 /IO MJICHD.
Jauuii miaxix A03BOJISE MiJBUIIUTA PIBEHb 3aXHCTY
JaHUX TIpH OJHOYACHOMY 30epexeHHI BHCOKOI
mBHUIKoAlT Mepexi. Cuctema 3a0e3neueHHsT Oe3leKu
OJIOKUEHH-TpaH3aKIii  MOJCNIOETECA Y  BHUIJISI
OaraTopiBHEBOI CTPYKTYpH, 10 BKJIFOYAE
KpurnrorpadiyHuid piBeHb, piBEHb YIPaBIIiHHS JJOCTYTIOM
Ta piBEHb MOHITOPHUHTY aHOMaiid. BrpoBamkeHHs
riOpUIHOTO MiAXOAY IO3BOJISE MIHIMI3yBaTH PHU3HUKH
aTak, MOB’A3aHMX 13 KOMIIPOMETAIII€I0 KITIOYiB, aTAKOIO
"JTI0IMHA TTOCepeIuHI " Ta MM IMIHO0 TPaH3aKIIiH.

OrintoBanHsd €()EKTUBHOCTI  3aIPOIMIOHOBAHOTO
METOAY MPOBOJMIOCH LIISXOM CHUMYJISLII Hpolecy
nepelaBaHHs  JaHUX y  OJIOKYeHH-Mepexi 3
BUKOPHCTaHHAM  TiOpuaHOro  muQpyBaHHs  Ta
MOPIBHSIHHSA WOTO MPOAYKTUBHOCTI 13 Tpa Ui iHUMU
meronamu. OTpuMaHi pe3ylbTaTH CBiAYaTh, MIO
3alpONOHOBAHA METOJMKA 3a0e3ledye IiABHIICHHI
piBEeHb 3aXUCTy 0€3 3HAYHOTO BIUIMBY Ha IIBUAKICTH
00poOku Tpan3akuiid. Cepen akTyalnbHUX IPOOIIeM, sKi
noTpeOyoTh  MOMANBIIOrO  JOCTI/KEHHS, MOXKHA
BUOKPEMHUTH IUTAaHHA ONTUMi3alil BUKOPHCTAHHA
KpunrorpadiqHux aJrOpUTMIBY OIOKYEHH-Mepexkax 3
oOMexeHUMH  pecypcamMu. TakoX  aKTyaJbHUM
HaIpsIMOM € iHTeTpauis riopuaHoro mudpyBaHHS 3
MIPOTOKOJIaMH KOH(DIIEHIIHHUX CMapT-KOHTPAKTIB JIJIst
3a0e3Me4YeHHs IPUBATHOCTI KOPUCTYBAUiB.

OxpeMmy yBary cCiiJi NPUAUIATA HTAHHIM
CTIWKOCTI OJIOKYEWH-CUCTEM 4O KBAHTOBUX OOYHUCIICHD.
Y 3B’SA3Ky 3 PO3BHTKOM KBaHTOBUX TEXHOJOTIH
TpaJUIiHI aCUMETPUYHI AITOPUTMHU MOXKYTh BTPATUTH
CBOIO €(EKTHBHICTh, IO BHMAara€ JOCJIiKCHHS
MMOCTKBAHTOBUX KpunrorpagigHux METOIiB.
BrpoBagykeHHs KBAaHTOCTIHKHMX aJITOPUTMIB Yy Oi10KueiiH

MOXE CTaTH KIIOYOBHUM (AKTOPOM 3a0e3IeucHHs
JIOBTOCTPOKOBOT O€3IeKH MepeKi.

J1s mepeBipku e(hEeKTUBHOCTI 3aIpOIIOHOBAHOTO
MeTony OyJo MpOBEICHO TECTyBaHHA B YMOBax
peanbHuX  OnokueiH-cucteM.  ExcniepuMmeHTanbHI
pe3yJbTaTi MOoKa3aju, 10 BUKOPUCTAHHS KOMOiHAIIi
AES-256 nns cumetpuuHoro mmgpysanns, RSA-4096
it oOMiHy Kimoyamu Ta aiaroput™my SHA-3  ans
XeIllyBaHHS 3a0e3Ieuye ONTUMANIbHE CITiBBiIHOIICHHS
MiX piBHEM O€3MeKH Ta MIBUAKICTIO TPAH3aKIii. AHam3
MPOAYKTHBHOCTI JOBIB, IO 3aTPUMKa IPU MU(PyBaHHI
Ta IemundpyBaHHI JaHUX 3pociajuiie Ha 7% IopiBHIHO
3 TpagUIiMHUMH METOJaMH, [0 € TNPUHHATHAM
MOKa3HUKOM Y O1IBIIOCTI OJIOKUYEHH-3aCTOCYBaHb.

JlonaTkoBUM ~ HAmpsIMKOM  omlTuMmizamii €
BukopuctanHs enintuaaux kpuBux (ECC) nos
3MEHILIEHHS HABAHTA)KECHHSI Ha 00YHCIIOBaIbHI PECypCH
pu acuMeTpuyHOMy ¢ pyBanHi. Anropurmu ECDSA
ta ECDH 3a6e3neuytoTs Takuii caMuii piBeHb Oe31eK,
mo i RSA, ame npu mpoMy moTpeOyroTh MEHIIE
00YHnCIIeHb, 0 POOUTH IX OINBII MPHUIATHUMH AJIS
JICLCHTPAII30BaHUX CEpEIOBUIL. EKcrepuMeHTalIbHI
JOCJI/IKeHHST TMoKasanu, mo BukopuctanHs ECC y
noexHaHHi 3 AES-256 103BoJIsI€ 3HU3UTH Cepe/IHii Yac
00poOku kpunrorpadiuaux onepauiii Ha 15-20% 6e3
BTpATH PiBHS O€3IEKH.

Ille onOHMM MEPCIEKTHBHUM HANPSMKOM €
po3po0Ka aJanTUBHUX KPUNTOrpadiyHUX MPOTOKOJIIB,
SIKI 3MOXKYTh 3MIHIOBATH MapaMeTpy MHUQpPYyBaHHS B
peambHOMY 4Yaci 3ajJeKXHO Big oO0cAry JaHuXx,
0O0YHCITIOBAIFHIX MOJJIMBOCTEH MPUCTPOIO Ta PiBHA
3arpo3u.  Takwii mMAaxig  Moxe MOKPAIIUTA
MPOJIy KTHUBHICTh OJIOKUYEITH-CUCTEM 0€3 3HUKECHHS PiBHS
0e3TeKH, IMI0 € KITFOYOBUM (PaKTOPOM JJIS BITP OBAKCHHS
B loT-mepexxax Ta MOOUTBHHX JOJATKaxX, MIO
BUKOPHUCTOBYIOTH TEXHOJIOI'110 OJIOKUYEHH.

Cnucok niteparypu

1. Cromnuare Bunssm. Kpunrorpadus u 3ammura ceTei.
[Mpuannne! n npakruka / A.I'. Cusak, A.A. lllnax. - 2-e m3x. -
M. ; CII6. ; K. : U3maTenbckuii ;oM "Buiaesamc", 2001. - 669c.

2. Ilnaitep b. Ilpuxnannas kpunrorpadwus: [IpoTokomsL,
AITOPUTMBI  UCXOIHBIE TeKCTHI Ha si3bike C/ b. LIHaitep.— M.
: Tpuym, 2002. —816¢.

3. IloBHmit mociOHKMK 3 MOBH mporpamysanHs C# 12 i
wiatrpopmu .NET 8. [Enekrponnmii pecypc]|. Pexum
noctymy: https://metanit.com/sharp/tutorial/.
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3ACTOCYBAHHA CUCTEMU KEPYBAHHA BMICTOM WORDPRESS 3 METOIO
ABTOMATU3AUII BISBHEC-INMPOLIECIB

CrorofHi aenaini Oinblie TiANTPUEMCTB PArHyTh
CIPOCTATH Ta TPUCKOPUTH BUKOHAHHS IIOJCHHHX
3aBaHb, a0M BUAUIUTH OiNbIIe Yacy HA CTPATETIYHHI
PO3BUTOK.

Y mpomy koHTekcTi WordPress Bke maBHO
nepectaB OyTu CyTO OJOr-IuIarOpMord — BiH MOXKe
CTATH  OCHOBOI /Ui  MOOYJOBH  TOBHOLIHHOI
iH(opMaIiiiHOT cUCTeMHU, IO 3/1aTHA aBTOMATH3YBaTU
yumano Oi3Hec-mporecis [ 1; 4].

Onnak yomy came WordPress? [lo-nepie, BiH Mae
BIIKPUTHN KOJ 1 O€3MiY MJIariHiB, sKi MOXHA THYYKO
HaNallTOByBard mija BiacHi moTpedu. [lo-mpyre,
TiraHTCHKA CTHIJIBHOTA PO3POOHUKIB IOCTIHHO CTBOPIOE
HOBI IHCTPYMEHTH, 110 pOOJISITh PYTHHHI oTieparlii — Bif
PO3CHIIKM JICKTPOHHHX JIMCTIB 10 (OpPMYBaHHS
aHAIITHYHUX 3BITIB — Malbke HENOMITHUMH JUIL
KiHLIEBOTO KOpHCTyBaua [2].

Ta monpm Bci mepeBard, Aesiki KOMIaHii zoci
HeJooUiHTe posib CMS y  Gi3Hec-mporecax.
31e01IBIIOro 1Ie TPAIUIIETHCS Yepe3 3acTaplInii Imiaxin
1o IT-cuctem, Kon BeO-CalT CIPUHMAETHCS JTUIIE SIK
BI3UTIBKA, a BHYTPIIIHI MPOLEIYyPHd ABTOMATHU3YIOTh
JOpOTUM cO(TOM BiJ] CTOPOHHIX PO3POOHUKIB.

Tox OJHMM 13 OPIOPUTETIB MOTO JIOCIIPKESHHS
Oyne anamiz Ttoro, sk came WordPress 3 iioro
€KOCHCTEMOIO IUTATiHIB MOXE JTOTIOMOTTH KOMITaHIsM
VHUKHYTH 3alBUX BHUTpaT 1 BOJHOYAC 301IBIIHTH
edextuBHiCTh podoTH [3; 5].

Merta po0O0TH — BUSABUTH ONITHMAJIBHI ITiIXOTH JI0
BrpoBakeHHs: WordPress sik cucteMu, o He JIMIIe
myOJ1iKy€ KOHTEHT, 8 i BUKOHY€ POJIb IHCTpyMEHTA IS
aBTOMAaTHU3allii KIIFOYOBUX O13HEC-TPOIIECIB.

OO0’€exT MOCHIHKEHHSI — TPOLEC YMPOBaDKEHHS
WordPress sk iHCTpyMeHTa 7151 aBTOMaTH3aIii Oi3Hec-
MPOLIECIB Y CEPEJIOBUII HEBEIMKHX Ta CEpEeIHIX
MiANPHUEMCTB, 110 HOTPEOYIOTh ONTUMI3aLii poOooTH.

[IpeameToM MOCTIIKEHHS € KOMIUIEKC METOIB 1
3ac00iB, sIKi Jal0Th 3MOTY pealli3yBaTh aBTOMaTH3AIIIIo,
MMOYMHAIOYY BiJl BHYTpiIIHIX MexaHi3MiB WordPress Ta
posummpens WooCommerce i 3aKiHUYIOYH IHTETpaLlisiMA
31 cTopoHHIMU cepBicamu 00poOku naHux un CRM.

HaiimikaBimie y 1poMy MiIX0di — MIBUAKICTH i
npoctoTa nodynoBu podouoi cucremu. WordPress,
3aBSIKU CBOTH T'HY YKOCTI, 103BOJISIE Oy KBAIBHO 3a KiJIbKa
KJTiKiB JOJIATH TTATIH, [0 32Ty CTUTh PO3CUIIKY KJIIEHTAM
HIOHHO BOHM OGOPMIIATH 3aMOBJICHHS YH 3aJIHIIATh
3asIBKY.

A nipu B1aJoMy TO€/IHAHHI 3 CEPBICAMH HA KIIITAIT
Zapier MOKHa HaJIalITYBaTH CUHXpOHizaljo 3 Google
Tabnunsimu a60 HaBiTh BinacHuMu CRM-cuctemamu.
3BiCHO, TyT BaXKJIMBO 3BEpPTATH yBary Ha CyMICHICTb

Bepciii Ta onTuMizaliito 6asu, o0 YHUKHY TH KOH(ITIKTIB
IJIATIHIB 1 HAIMIPHOTO HABAaHTAXKCHHS HA CEPBEP.

YTim, aBTOMaTH3a11is1 O13HEC-TPOLIECIB — I 3aBXKIN
MOINyK OanaHcy MiXK ()YHKIIOHAJIBHICTIO Ta 0€3TeKOIO.
Konn xommanis nounHae BukopuctoByBatn WordPress
HE TUIbKH JUist 00Ty, a ¥ JJis 30epiraHHs JaHuX PO
3aMOBJICHHS, TUIATEKi Ta BHY TPIllIHI JOKYMEHTH, 3a1p03a
kibepatak cTae cepito3Himow. ToMmy 06e3 po3yMiHHS
oCHOB iH(opManiiiHOI 6e3rekn He 00iiTHCh. TyT MOXe
3HAJO0OUTUCS ayauT IUIariHiB, BCTaHOBJIEHHS SSL-
cepTudiKaTiB, peryjspHi OHOBJIEHHS Ta pPE3epBHE
KOTiIOBaHHS. 3 1HINIOTO OOKY, TpPaMOTHA OpraHizaris
KOPHCTYBAIBKHAX POJIeH 1 00MEKEHb TOCTYILy i ABHIILYE
3aXHIIEHICTh CUCTEMH O€3 KON A THY4YKocTi [ 1; 5].

Omxe, 3po3ymino, mo BrpoBakeHHs: WordPress
SIK CHCTEMH JIJIs1 aBTOMATH3aIIi1 O13HEC-TIPOIIECiB 31aTHE
MMO3UTHBHO BIUIMHYTH Ha MIBHIKICTh 1 SKICTh pOOOTH
MiANPUEMCTBA, 3HU3UTH BUTPATH W JaTH 3MOTY
MePCOHAITY 30CEPEAUTHUCS HA BAXKIIMBIIINX 3aBIAHHAX.

Y maHOMY JMOCHiKCHHI yBary Oyje MpUAiICHO i
TEXHIYHMM acleKTaM, 1 NHMTAHHIO afanTalii HOBOIO
po6ouoro mporecy B KOJEKTHBI, ajke 0e3 po3yMiHHs
JIIOJICHKOTO (haKTOpa aBTOMATU3AIlisA MOYKE BHSIBUTHCS
0e3pe3yIbTaTHO.

Ciig cnopniBatucs, mI0 pe3ysbraTd 1Li€i podom
JIOTIOMOXYTh PO3POOHUKAM 1 BIACHUKAM KOMIIaHIH
OTPUMATH NPAKTUYHI PEKOMEHAALil Ta YHUKHYTH
IPUKPUX TOMHUJIOK Ha IUIAXY NMEPEXOIY 10 «PO3YMHOD)

IT-inppacTpykTypn.
Cnucok nitepatypu

1. WordPress Developer Handbook [ Enexp onnmii
pecypc]. — Pexxum noctyny: https://developer.wordpress
.org/.

2. WooCommerce Docs [EnextponHuii pecypc). —
Pexxum moctymy: https://woocommerce.com/documentat
ion/.

3. Zapier. How to Connect WordPress to Your
Other Apps [Enextponnuii pecypc]. — Pesxxum goctymy:
https://zapier.com/apps/wordpress/integrations.

4. WPBeginner. Howto Automate Your WordPress
Site [Enextponnmii pecypc]. — Pexum pocryny:
https://www.wpbeginner.com/showcase/best-wordpress-
automation-tools-and-plugins/.

5. Kinsta. How to Automate Your WordPress
Site with WP-CLI [Enexrponnuii pecypc]. — Pexum
noctymy: https://kinsta.com/blog/wp-cli/.
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3ACTOCYBAHHA METOAIB MALLMHHOIO HABYAHHA ANA ABTOMATU3AUII
NIATHOCTUKU HECTNPABHOCTEMW Y CUCTEMAX EJIEKTPOMNOCTAYAHHA

CydacHi eHEpPreTM4Hi CHCTEMH BHMAraroth
Oe3mepebiiftHOi  poOOTH, aJK€ HaBITh HCBEIIHKA
HECITPABHICTh MOYE MaTH JaJeKOCSDKHI HACIIIKH JJIs
€KOHOMIKM Ta KHUTTS JIOJcH. Y IbOMY KOHTEKCTI
aBTOMATH3aIlisl JIarHOCTHKH HECIPABHOCTCH CTa€
HaI3BUYAHHO aKTyaJIbHOIO, aJ)Ke LIBUIKICTh BHSIBJICHHS
mpo0JieM 4acTo BH3HAYAE MACIITA0M MOKJIMBUX BTPAT
[1]. OagnuM 13 HaWOINBII MIKABUX HAOPSIMKIB €
3aCTOCYBaHHS IITYYHUX HEHPOHHUX MEPEX, K1 34aTHI
NpamooBaTi 3 JyXXe HeJNiHIWHUMH mpouecamu [2].
BopHouac anroputMm oOmopHUX BekTopiB (SVM)
JIEMOHCTPYIOTh BHCOKWH piBEHb TOYHOCTI HaBiTh 3a
YMOBH 0OMEXEHOI KITBKOCTI HaBYAJIBHHUX JAHUX, IO
0COOJIMBO  aKTyaJbHO  JUIsl  HEBEeJMKHUX  abo
criemiarizoBanux Mepex [3].

MeTol0 [BOTO  JTOCHIKEHHS €  BHBYCHHA
MOJKJIMBOCTEIl 3aCTOCYBaHHA METOAIB MAaIIMHHOTO
HaBYAHHS JUTST aBTOMaTh3alii  JiarHOCTUKH
HECTIPABHOCTEH Y CUCTEMax eJIeKTPOIOCTauyaHHSI.

OO0’€eKTOM OCHi/PKEHHS BHCTYIAIOTh CydacHi
CHUCTEMH  EJICKTPOIIOCTAYaHHS, 30KpeMa IPOLECH
MOHITOPUHTY, BUSIBJICHHS Ta knacugikari
HECTPABHOCTEH Y ITHX CUCTEMAX.

Y peaJbHUX YMOBaX CY4acHOi pPO3MOALUICHOT
€HEepreTUKH JaHl HaAXOAATh y BEIMYE3HUX oOcsrax 3
YUCIICHHUX CEHCOPIB, IO CTEeXaTh 3a HANPYTOI,
CTPYMOM, TEMIIEPAaTypol0 H IHIIUMH KPUTHYHUMH
napaMmeTpami [4].

Bapto 3a3maumTH, ™0 iHTETpamis METOIIB
MAIIMHHOTO HABYAHHA Y CHCTEMH €JIEKTPOIIOCTaYaHHs
BIIKpWBA€ HOBI MOYKIJIMBOCTI HE JUIIE ST BUSBIICHHS
HECITPaBHOCTEH, ajie il As X MpoQilaKkTHKH. 3aBsSKA
aHalli3y ICTOPHYHUX TAHUX Ta PEIKUMHOMY MOHITOPHHTY
B PEKUMI peasbHOr0 4acy, MOKHA CBOEYACHO IUTAHYBATH
MpoQIAKTHYHI 3aX0/H, 10 3MEHIIY€E PU3UK aBapii i
3HWXKY€ BUTPATH HA PEMOHT [5].

Y  nmochijpkeHHI  Takok ~ OyJae  MPOBEJCHO
MOPIBHSUIBHUM aHalli3 e()eKTUBHOCTI BHUKOPUCTAHHI
PI3HHX aJTOPUTMIB, 30KpeMa TIMOOKUX HEHpPOHHUX
Mepex, SVM, nepes pileHs Ta aHCaMOJIEBUX METOIIB.
Ile mo3BonMTH HE JIMIIE BHUABUTH  HaHOLMbII
TIePCIICKTUBHI MAXOMN I KOHKPETHHX YMOB, a W
po3pobutn pekoMmeHaamii moao ix omnrumizamii Ta
iHTerpamii B ICHYIOYl CHUCTEMH  yHpPAaBIIIHHA
€JIEKTPOTIOCTaYaHHsIM [6].

BukopuctaHHs Cy4acHHUX METOJMIB JIO3BOJISE HE
TUTHKY IIBHAKO pearyBaTy Ha aBapiiiHi cuTyarii, ane i
MPOTHO3YBATH MOXJIMBI TpoOJieMu 3aB4yacHo [2].
3aBAsIKH [IbOMY MOXHA CYTTEBO 3HH3HUTH 4ac MPOCTO0
CHUCTeMH Ta MIHIMI3yBaTd €KOHOMIYHI BUTparH Ha ii
obciyroByBanHs [3].

TakuM 4YMHOM, 32CTOCYBaHHS METO11B MALITHHHOTO
HaBYaHHS JUTS aBTOMAaTU3aIi{ JIiarHO CTUKH
HECIIPABHOCTEH y CHCTEMaX EJIEKTPOIOCTAYaHHS Ma€e
BEJIMYE3HUI MOTEHIIAN K 3 TOYKU 30pY IiABUILEHHS
e(heKTUBHOCTI poOOTH MEPEX, TAK 1 Il PO3POOKH HOBHX
TEXHOJIOTIYHUX PIllIEHb, 1[0 CHPUATHUMYTh ITiIBUIICHHIO
eHepTeTHYHOI Oe3nexu. Pe3ybraTi IbOTO A0CII IPKEHHS
MOXYTh CTATH OCHOBOIO JUISl CTBOPEHHS IHTETPOBAHHUX
CUCTEM MOHITOPHHTY, SIKi 3/1aTHI CBOEYACHO BHUSIBIISATA
aHOMaJIii Ta MoTepe/HKyBaTH aBapiiiHi CUTyallii, 1o, 6e3
CyMHIBY, Ma€ BEJIMKE 3HAYCHHS JUIsI Cy4acHOI
eHepreTuk [1].

Cnucok nitepatypu

1. Boitrex I.B., Tumomenko A.I'. Bukopucrtanus
MAIIMHHOTO HABYAaHHS Ta MEPEKEBHX HaOOpPIB JaHKX
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Ta KOMIT' toTepHi TexHomnorii. —2024.— Ne 1(7).— C. 35—
45.DOL: 10.36994/2788-5518-2024-01-07-05.

2. Bumnescekuit O.K., XKypasuak JI.M. Metomu
MAaIIMHHOTO HaBYAHHSI VTSI I IBUIIIC HHSI
eHeproedeKkTHBHOCTI OyniBensb // Information Systems
and Networks. — 2023. — Bum. 14. - C. 189-209. DOL:
10.23939/sisn2023.14.189.
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cTpyMy BUToKy // EHepreTuka i aBromMatuka. — 2023. —
Ne 1(65). - C. 115-120. DOI:
10.31548/energiyal (65).2023.115.

5. Antyxosa T.B. Mertonu niarHOCTUKHU BiJIMOB
€JICKTPOMEXaHITHOr0 00J1a[HAHHS HA OCHOBI TEX HOJIOT i
mry4yHoro intenexry // Haykosi npaui JoaHTY. Cepist :
Enexrportexnika i enepretuxa. — 2022. — Ne 2(27).— C.
61-67.

6. Antyxosa T.B., Kopanenko A.B. Bukopuctanus
METOJIB MAIIMHHOTO HAaBYaHHS /I aHaNi3y CTaHy
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NOPIBHANBHE OOCHIMKEHHA MIKPOCEPBICHOI TA MOHONITHOI
APXITEKTYPU ONA NMIATO®OPMU YATIB

Y cyuacHoMy M pOBOMY CepeIoBHILI utaTdopmu
TPYIOBUX YaTiB € KIOYOBHM IHCTPYMEHTOM SIK Y
KOPHOPATHBHUX, TAK 1 B OCOOUCTUX KOMYHIKaI[IHHUX
nporecax [4]. 31 3poCTaHHIM KiJTbKOCTI KOPUCTYBa4iB Ta
00csTiB 00pOOIIOBaHNX JJAaHUX TIOCTAE MMTAHHS BUOOPY
ONTUMAIIBHOTO APXITEKTYPHOTO MiJAXOAY: MOHOJITHA
apXiTeKTypa, IO 30CePEKYE BCIO JIOTIKY B OJTHOMY
3aCTOCYHKY, 4M  MIKPOCEpBICHA, JI€  KOXEH
¢yHKIiOHANBHUI MOAyNb  (aBropu3auis, 00poOKa
MOBIIOMJIEHb, BiJICOCTPIMIHT TOILO) peaji3yeTbcs Ta
MacmTabyerscst HesanexHo [1]. Bim mnpaBuibHoOCTI
LOTO BHUOOPY 3aJIKUTh TMPOJYKTHBHICTH, Oe€3IeKa,
THYYKICTh, @ TaKOXX BUTPATH Ha iH(OPACTPYKTypy Ta
MOJIaNbIIy MiATPUMKY [3].

AKTyanbHICTb 1 JOUITBHICTH TAKOTO JOCIIIKSHHST
BHU3HAYAIOTHCA, 30KpeMa, UIBHAKHM 3POCTaHHM
HAaBaHTAXXCHHS HA CYYacHi 3aCTOCYHKH, HEOOX1THICTIO
OTICPAaTUBHO J10JaBaTH HOBHH (yHKIIOHAT 1 BHOCHTH
3MIHM, & TaKOXX NPArHEHHSM KOMIAHIM 3MEHIIyBaTH
BUTpaTH Ha iHQpacTpyKTypy ¥ 3abe3mnedyBamd
e(eKTHBHE BHKOPUCTAHHI pecypciB. MikpocepBicHa
apxiTekTypa Ja€ 3MOTy MaciuTa0yBaTd OKpeMi
KOMIIOHEHTH CUCTEMHU BiIMOBIHO 10 PeATbHHUX MOTPED,
MOKpAIIy€ BiIMOBOCTIHKICTb Ta CIIPOLIYyE OHOBJICHHS,
aJpke MOYKHA 3MIHIOBATH OJIMH CepBic 0e3 BTpy4YaHHs B
inmn  [1]. BoaHowac pgeueHTpanizaiis yCKIaJHIOE
MOHITODHUHT, JIOTYBaHHS Ta KOMYHIKaIil0 MDK
cepBicaMH, a TaKOX MOXe 30IJbIIMTH BUTPATH Ha
1H(QpaACTPYKTYpy 4epe3 BEJIIUKY KLTbKICTh PO3TOPHYTHX
KOMITOHEHTIB. MOHONITHHN MigXiA, X04 1 TOJETIIye
MOYATKOBY PO3pPOOKY Ta pO3ropTaHHS (aKe BCS JIOTiKa
MICTUTBCSI B OJJHOMY BHKOHyBaHOMY (aini uu BeO-
cepBici), y JTOBrOCTPOKOBIH TICPCIICKTHBI MOXeE
MPU3BECTH JI0 TPYIHOINIB i3 MacmTaOyBaHHAM Ta
OHOBJICHHSIM. 30UIbIICHHS 00CATY KOy YCKJIAIHIOE
BHECEHHS 3MiH 1 4acTO BHMarae macimradyBaTd Bech
3aCTOCYHOK 3arajoM, a He JIMIIEe Hal3aBaHTa KeHilli
KOMIIOHEHTH [2].

Y Mexax OpOro JOCHIDKCHHS MepeadaveHo
peaxizamiro ABOX NPOTOTUIIB IUIATPOPMH TPYIOBHX
YaTiB: MOHOJIITHOIO 3aCTOCYHKY, IO 00’€qHye Bci
KOMITOHEHTH B OJIHY KOJOBY 0a3y, Ta MiKpOCEpPBICHOTO
BapiaHTa, Je€ KOXEH (YHKIIOHAILHUA MOJIYIb
BHUKOHYETHCS IK OKPEMHH CepBiC 13 B3aEMOi€l0 yepes3
crannaptuzoBani APl [1]. ExcniepuMenTanbHi TecTH
000X BapiaHTiB mependavaOTh aHalli3 4acy BIATYKY,
MPOJTyKTUBHOCTI, BiJIMOBOCTIMKOCTI Ta CKJIaJHOCTI
po3poOku W MacmTaOyBaHHS, a TaKOX OIIHKY
e(heKTUBHOCTI O0OpaHOro apXiTeKTypHOTO pillleHHS 3
OISy Ha pi3Hi piBHI HaBaHTakeHH: [2]. OuikyBaHUM
pe3yabTaTOM poboTu CTaHe KOMILICKCHHN

MOpIBHSUIBHMKA ~ aHalli3 mepeBar Ta  HENOJIKIB
MIKpOCEpPBICHOI I MOHOJIITHOI apXiTEKTypH 3 TTO3HIIIHA
PO Iy KTUBHOCTI, 3py4HOCTI OHOBJICHHSI,
MacmTaboBaHocTi Ta peHTabensHocti [3]. Kpim Toro,
Oy Ity Th cOpMYITBOBAHI IPAKTUYHI pEKOMEHAMIT 11010
BUOOpY ONTUMAIBHOrO MiJXO/y 3aJEHKHO BiJ PO3MIPY
KOMaH]I{, BUMOT JIO IIBUJIKOCTI PO3BUTKY MPOAYKTY i
O4YIKYBaHMX OOCSTIB HABaHTAXKEHHsS, a  TAKOXK
po3po0IeHO  OEeMOHCTpaumiiHMH  OPOTOTHH — yaT-
mwiaThopMu y [BOX BapiaHTax, SKUH CIyryBaTuMe
OCHOBOIO J1J151 BIIPOBAJKEHHS peabHUX ITPOEKTIB [2].

Omxe, peanizaiis [bOTO JIOCTIIKEHHS B paMKax
JMUTUIOMHOI poOOTH 03BOJISE 3M00YTH KOMIUICKCHI
HaBUYKH TPOEKTYBaHHS, PO3TOPTaHHA Ta OLIHKH
MPOTpaMHUX CHCTEM pI3HOT CKIAZHOCTI, ajpKe
TOPIBHSIHHS BOX apXITEKTYPHHUX ITIXO/IB JAa€ 3MOTY
rubIie  3po3yMIiTH  MPHUHIMUIKA — MaclITa0yBaHHS,
MITPUMKA W ONTHMIi3allii, BOMHOYAC 3a]10BOJIBHIIOUH
CydacHi BHMOTH JI0 HAAIHHOCTI Ta MpPOyKTHBHOCTI
MpoTpaMHOro 3abe3necucHHs [4]. 3pemToro, pe3yIbTaTd
JOOCIHI/DKCHHA CHPUSATUMYTh PO3YMIHHIO, Y  SIKHX
BUIAJKaX JOLUIBHO 3aCTOCOBYBATH MIiKpPOCEPBICHY
apXiTeKTypy, a Jie IepeBary ciiiJiHaaaBaTi MOHOJITHOMY
MiIX0My, 0 € OCOOJIMBO BaXJIMBUM Y KOHTEKCTI
r7100abHUX TEHCHLIH PO3BUTKY PO3MOILICHUX CUCTEM
1 TOTpeOM B THYYKHX Ta BHCOKOIPOIYKTHBHHX
pimenssx [3].

Cnucok nitepatypu

1. Newman, S. (2015). Building Microservices. O'Reilly
Media. ISBN: 9781491950357.

2. Richardson, C. (Year). Microservices Patterns: With
examples in Java. Manning Publications. ISBN:
9781617294549.

3. Fowler, M. Microservices vs. Monolithic Architecture.
MartinFowler.com. [Electronic resource]. — Mode of access:
https:/martinfowler.com/articles/microservices.html

4. Skvortsov, V. X. (2024). [TopiBHSIHHSI MOHOJIITHOI Ta
MIKpPOCEPBICHOI apXiTeKTyp y po3poOii Be6-3aCTOCYHKIB.
XapKiBChKHUI HaliOHAJIBHUH YHIBEPCHUTET PasioeIeKTPOHIKA.
[Enexrponnuit pecypc]. - Pexum JOCTYTIy:
https://openarchive.nure.ua/bitstreams/d4d2c943-7dbf-4944-
8a52-b96145b5395b/download.
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PO3POBKA IHTEJNIEKTYAJIbHOIO MOBIJIbHOIO AOAATKY ANA
PO3MISHABAHHA NOPOA COBAK HA OCHOBI MEPEX INMBOKOIo
HABYAHHA

Y cydacHOMY CYCHIJIBCTBI 3pOCTa€ iHTEpeC 110
TEXHOJIOTIH, 0 TMOEIHYIOTh IITYYHHH I1HTEJIEKT Ta
MOOUIBHI TprcTpoi. OMHUM 13 IPHUKIATHUX HATIPSIMIB €
po3mi3HaBaHHS TBapuH 3a (oTtorpadisiMu, M0 MOXe
MaTH TpaKTHYHE 3HAYCHHS y BeTepHHapii, KIHOJOTII,
HaBYaHHI Ta JO3BULIL Y paMKax JOCIiDKCHHS
repeadavaeTbCss CTBOPEHHS MOOITBHOTO TOAATKY, SIKUIH
JI03BOJISIE KOPUCTYBAYEBl BU3HAYATH TIOPOLY COOaKH 3a
300paKeHHIM.

3aBiaHHs JOCITIPKEHHA:

® MPOBECTH OIVIAJ CYyYacHUX pillieHb y cdepi
MOOUTHHHUX CHCTEM PO3Mi3HABAHHS 300pa’KeHb;

® BH3HAYUTH ONTUMAJIbHI apXITEKTypHI pillleHHS]
Jutsi peanisaiii Android-gonaTky MoBoto Java;

e miaiOpaTy Ta MiAroTYBaTH HAO1p 300paskeHb s
HaBYaHHsI MOJIeNi (JlaTaceT mopiJ cobax);

® HABYMTH Ta QJANTyBaTH MOJENb TITHOOKOTO
HaBYaHHs 3 BUKOPUCTAHHAM MeToy transfer learning;

e iHTErpyBaTH MOJIENIb y MOOUIBHUH TOIATOK 3a
nonomororo TensorFlow Lite;

e peaiidyBatd 0OpOOKy 300paXKeHb, JIOKAJIbHE
30epeKeHHsl pe3yNbTaTiB Ta 3BOPOTHHH 3B’S30K 13
KOPHCTYBa4eM.

Y mpoueci peamizanii npoekry Oyae 3AiliCHEHO
aHai3 ICHYIOUMX TEXHOJIOTIH KOMIT FOTEPHOTO 30Dy,
30KkpemMa  Mojeneid TIIM0OKOro HaBYaHHA, AKi
3aCTOCOBYIOTBCSI  JUIsi  Kiacudikamii  300paxeHp.
[lnanyeTbcst BUKOPUCTATH BiJKPUTI HAOOpW JTaHHMX
(dataset), nanpuknan Stanford Dogs Dataset, 1o mictsms
300paxennHs moHas 100 mopix cobak. st mocsTHEHHS
BUCOKOI TOYHOCTI kiacu@ikaiii OyJe 3acToCOBAHO
migxin transfer learning, 30kpemMa BUKOPHUCTAHHS
roniepenHbo HaBueHoi Mozeni MobileNetV2 abo
ResNet, aganToBaHo1 10 MOCTaBIEHOTO 3aBIAHHS.

Tabyuig 1 — TeXHIYHI B1aCTUBOCTI

Kpurepiii Bapiantu peanizamii
Moxels CNN (mampuknan, ResNet,
g MobileNet, EfficientNet),
TJIHOOKOTO -
Tpancdopmep (Vision
HaBYaHHS
Transformer)
DoeiMBODKIL TensorFlow Lite, ONNX, PyTorch
PEIMBOPKI | Mobile
Open-source Habopu (Stanford
baza mannx Dogs, Google Open Images) abo
BJIACHI 1aTaceTu
O0poOka JloxanwsHa (Edge Al) uu cepBepHa
JTAHUX (xmapHwuit API)
Sk pe3ynbTat Oyze:

) CTBOPEHO e(eKTHBHUI MOOIUIBHUNO TOJATOK,
110 320€3Me4nTh TOYHICTh PO3Mi3HaBaHHs oHAT 92 %;

) MIPOBEJICHO ONTUMI3allit0 MPOTYKTUBHOCTI JIJIsI
po60TH Ha MOOITBHUX MIPUCTPOSIX O€3 BTPATH TOYHOCTI;

U po3po0IteHo 3pY4YHUI KOPHCTYBallbKUI
inTepdelic 3 IHTYITHBHIM yTPaBIIiHHSAM Ta KOPUCHUMHA
GbyHKIisIMHE.

MoOinbHuit JogaTok Oyae peaii3oBaHO Ha
wiarpopmi  Android 3  BHKOpHCTAaHHSIM MOBHU
nporpamyBanss Java. [[nd BOpOBaJKEHHS IITy4HOIO
IHTEJIEKTy Ha MpHUCTpoi Oyae 3actocoBano TensorFlow
Lite - merxoBaroBy Bepcito ppetimBopky TensorFlow, mo
Jla€ 3MOTY 3alyCKaTH MOJEJi TIHOOKOrO HaBYAHHS
JIOKaJIbHO, 0€3 MoTpeOu y cepBepHOMY 3B’ s13Ky. [loaTok
OyJie MaTH MOJIYJb JJIs 30epiraHHs Ta 00pOOKH JaHNUX
KOpHUCTYBaya, BKITIOYAIOUU pe3ybTaTh Kiacudikaiii ta
moB’s3aHy 3 HuMH iH(opMamito. s morepe Hpol
00po0OKHu 300pakeHb (KaapyBaHHsS, MacliTaOyBaHHS,
HOpMAJli3allisi KOJbOPY) IUIAHYETCS BUKOPUCTATH
6161iorexy OpenCV. Pe3yibrati po3nizHaBaHHA Oy Iy Th
30epiratucs y JokanbHi 06a3i gammx SQLite 3
MOJIMBICTIO CHHXPOHI3aIlil 3 XMapHUM CEPEeIOBUIIIEM
Firebase 115 30epexerHs1 iCTOPii MOUIYKIB.

BaxnuBo0  4YaCTMHOIO  3aCTOCYHKY  CTaHe
peaizanis 3BOPOTHOTO 3B’SA3KY 3 KOPHCTyBaueM -
KOpHUCTYyBa4 3MOXKE€ MiATBEPHKYBAaTH a00 BUIPABIISTH
pe3yiabTar po3mi3HaBaHHI, 110 JI03BOJIUTH
yIOCKOHATIOBATH CUCTEMY B HACTYITHHX BEPCIsX.

OuikyeTbcsi, 1O po3poOiieHe pilieHHsT Oyne
3pYYHUM 1 KOPUCHUM JIJIS ITUPOKOTO KOJIa KOPHUCTYBAiB
- BJAcCHUKIB co00ak, BeTepHHApiB, BOJIOHTEPIB,
3003aXHMCHHKIB, CTYJCHTIB Ta BCIX, XTO I[IKABUTHCS
nopojaaMu codak i 0axae MIBUAKO OTPUMYBATH TOUHY
iHpopmari.

Cnucok nitepatypu

1. TensorFlow Lite Documentation. Pexum
JIOCTYIY: https:/www.tensorflow.org/lite (nara
3BepHeHHs: 21.03.2025).

2. OpenCV  Library.  Pexum JOCTYIILY:
https://opencv.org/ (narta 3Bepuenns: 21.03.2025).

3. Stanford Dogs Dataset. Pexxum noctymy:
http://vision.stanford.edu/aditya86/ImageNetDogs (nara
3BepHeHHs: 21.03.2025).

4. Android Developers. Java for Android. Pexxim
JIOCTYIY: https://developer.android.com (nara
3BepHeHHs: 21.03.2025).

32



YK 004.891.3:(37.041+371.26)

Bonnmapenko Onexkcannpa, Konraria Onexcanap

oleksandra.bondarenko@hneu.net, oleksandr.kolgatin@m.hneu.edu.ua

Xapxiscokuii Hayionaabnutl ekonomiunuu yuieepcumem im. C. Kyzuneys

PO3POBJIEHHA IHOOPMALIMHOI CUCTEMMU

CydacHi cHCTEMH TECTyBaHHS 3/1€0iIbIIOro
MOKJIaIAI0ThCSl HAa TECTYBAaHHS, SIKIi BUKOPHUCTOBYIOTH
TECTH 3 B)KE€ MIATOTOBJICHUMH BapiaHTaMH BiJIIOBIICH,
mo oOMeXye 3JaTHICTh OILIHIOBATH PO3YMIHHA Ta
3aCBOEHHS Matepiany. BUKOpUCTaHHS IITYYHOIO
inTenexry (Al) Ta TexHOMOTIH 06pOOKH IPUPOAHIX MOB
(NLP) nmae MOJIMBICTH OI[IHIOBATH Ta aHaIi3yBatd
3aBAaHHA i3 BUIbHO-KOHCTPY HOBAHOIO BiATIOBI IO — SIK
KOPOTKOIO TaK i po3ropHytoto [2]. Ile cnipusie po3BUTKY
KPUTUIHOTO MUCJICHHSI, BJOCKOHAJICHHS HABUYOK JIJIs
(dbopMyBaHHS NyMOK YYHIB Ta BJOCKOHAICHHS IX
3/IaTHOCTI JI0 aHAJI3yBaHHs BIIacHUX poOIT[1].

Bimomum € cnoci® mepeBipkn  BMICTY 3a
pomomororo Mozaeneii GPT 1 TexHIKM MaIIMHHOTO
HaB4aHHSI. OCHOBHMMH KpPWTEPisIMH OIIIHIOBAaHHS €
JIOPEYHICTb, TIOCIIiIOBHICTh, IPYHTOBHICTh T2 MOBHOTA
BIITIOBiII Ha TIOCTaBJICHE 3aBJaHHS [2], POTE TakKi
CUCTEeMH 1€ HE TMPUCTOCOBaHI JJIs JiarHOCTHKA
HaBYAJIbHUX IOCSITHEHb CTYIeHTiB. OTXKe, METOFO TaHOL
po6otu € po3pobieHHs iHpopMaIiHOT cCUCTEMHU, siKa
nepeadavae HaJaHHs OTIEPATUBHUX BiMOBIIEH, TOPaIH
m0JI0 TOKpalIeHHs BIiANOBiNEH Ta  CKiIaJaHHA
CTATHCTHKH YCIIIIHOCTI Il KOopucTyBauiB. Cuctema
Mae 3a0e3nedyBar Hepersi rnepediry aianory, s
BUSIBJICHHS IIPOTAJIMH y 3HAHHSX 1 HAJITAHHS BIJIOBIIHIX
HaBYaAJIBHUX MaTepiaiis [3].

Hos CTBOpEHHS edexTuBHOT CUCTEMH
CaMOJIarHOCTUKN TMOTPIOHO BHU3HAYMTH  KpHUTEpIi
nmoOy/JOBH JiaJIory Ta CHOCOOMW TOJaHHS B CHUCTEMI
KITIOYOBUX  AaCTEKTIB ~ HAaBYAJNBHOTO  MaTepiany,
TEXHOJIOTIIO MiATOTOBKK HA0OPIB JaHUX JJIsl HABYAHHS
CHUCTeMH. Ba)kKJIMBUM acHEeKTOM CaMOJIiarHOCTUKH 13
BUKOPHUCTAHHSIM E€JIEMEHTIB IITYYHOTO IHTEIEKTY €
3aCTOCYBaHHS CaMe MOSICHIOBAHUX MOJIENei, sIKi 3/1aTHi
MOSICHUTH CBOT BUCHOBKH Ta pEKOMEH/IAITI1.

VY 11bOMY KOHTEKCTI JOIJIBHO PO3TISHYTH MOJIEIb
SAMR (Substitution, Augmentation, Modification,
Redefinition), sika onmcye piBHI iHTeTpaLlii TEXHOJIOTIH B
ocBiTi. Substitution — iHpopmauiitHi Texnosorii (IT)
3aMIHIOIOTh TpaAMLiliHI 1HCTpyMeHTH 0e3 3MiHM iX
¢yHKIiOHANBHOCTI. Augmentation — 3actocyBaHHs 1T
nokpaimye ¢yHkuioHanbHicTh. Modification — IT
3MIHIOIOTh CTPYKTYpy 3aBaaHb. Redefinition -—
CTBOPIOIOTh HOBI METO/IM HABYAHHS. Y CAMOKOHTPOJII Ha
ocuoBi I cmcrema mpoXoauTh BCi Il eTamu: Bil
MepeBipKU BIATIOBIACH MO aHANI3y 3 aJalTUBHUMH
pexoMeHpartisimu [3].

R Tech aflows for the creation of E r
b new tasks, previously w
edefinition flagiats
Ef;':':::g Aurasma  Bai Board  Book Creator
aee -
. g Tech allows for significant . ﬁ
M odification task redesign : .a

Edmodo  Educreations  iMavie Thinglink

Tech acts as a direct tool @‘. ‘_‘ ~ 2.. E
s substitute, with functional | o L
Augmenta!lon improvement J J # ‘

Pixlr Express Haiku Deck Google Search VideoFx Live

Tech acts as & direct tool %
Subsiitution P e | = B

functional change

ENHANCEMENT TRANSFORMATION

iBooks  Calculator Dictionary.com  Pages.

Substitution, augmentation, modification, and redefinition model (SAMR).

Puc. 1. Mogear SAMR.

Po3po0OntoBaHa cuctema Mae Ha METi CITPOCTUTH Ta
aBTOMaTU3yBaTH IPOLEC TECTyBaHHA B HaBYaHH,
JIOTIOMATar0YH i IBUIIUTH HE3aJISKHICTh Ta aKaJICMITHY
YCHIMIHICTh CTYACHTIB. [HTErpallis TAKMX TEXHOJIOTIN Y
MpoIeC OMIHIOBAaHHA 3HaHb JIO3BOJISIE MOKPAIIUTH
3arajlpHy SKICTh OCBITHBOI'O MpOLECY SK 1 JJId
BHKJIaJa4viB Ta 1 Ay oTpuMyBadiB ocBiTH [3]. Kpim Toro,
i CUCTEeMHM MaroTh IMOTEHIiaJ] iHTeTpauii B iCHyOUi
oHJallH HaBYanbHI Mwiatdopmu, Taki sk Moodle,
po3muprorodH iX GpyHKIi Ta cepy 3acTocyBaHHs.

Cnucok nitepatypu

1. L. B. Nilson, Creating Self-Regulated Learners:
Strategies to Strengthen Student’s Self-Awareness and
Learning Skills. Sterling, VA, USA: Stylus Publishing,
LLC, 2013. [Online]. Available:
https://www.researchgate.net/publication/364562169.

2. D. Jurafsky and J. H. Martin, Speech and
Language Processing, 3rd ed. [Online]. Available:
https://web.stanford.edu/~jurafsky/slp3/ed3book Jan25.
pdf.

3. N. Selwyn, Artificial Intelligence in Education:
Promise and Implications for Teaching and Learning
Melbourne, Australia: Monash University,
2019.[Online].Available:https:/www.researchgate.net/p
ublication/332180327.
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AOCNIAXEHHA BMJIBY BMNPOBAOXEHHA TELEGRAM-BOTIB HA AKICTb
OBCIYTOBYBAHHA Y COEPI NOCNY

Y cywacHux ymoBax uudposizamnii 0i3zHecy
BuKopucTaHHs Telegram-00TiB y cepi nmociyr crae Bce
OLTbII  aKTyanbHMM. ABTOMAaTH30BaHi  CHCTEMH
KOMYHIKalii  J03BOJISIIOTH ~ 3HAYHO  THOKPAIIUTH
OIBUIIKICTh Ta SKICTh OOCIYTOBYBaHHSI KIII€HTIB,
ONTUMI3yBaTH O13HEC-TIPOLIECH Ta 3MEHIIIUTH BUTPATH HA
nepconai. Telegram-00TH BUKOHYIOTh HU3KY BaKJIMBHX

¢GyHKWi, TakMxX 4K  HaAaHHA ~ KOHCYJIbTALlii,
oopMmIIeHHS  3aMOBIIGHb, OpOHIOBAHHS IIOCIYT,
NIPOBEJCHHA ONHUTYBaHb Ta IHIN omepalii, Lo

TPAJUIIHHO BUMAraiu ydacti Jroauau. J[0ciipKeHHs
CIpsSMOBaHE Ha aHalli3 BIUIUBY BIIPOBAJKECHHA
Telegram-60oTiB Ha  eQEeKTUBHICTH Ta  SKICTh
00cITyroBYBaHHS KITIEHTIB Y pi3HHUX c(epax MOCIyT.

Telegram e o1Hi€r0 3 HAUMOMYIIPHILIKX 1ATHOPM
JUTsl KoMy HiKanii B Ykpaini. Cranom Ha 2025 pik, fioro
BUKOPHCTOBYIOTh MIJIBHOHH yKpPATHIIB, [0 pOOUTH HOTO
MpUBaOINBUM IHCTPYMEHTOM JIsI O13HECY Ta CEPBICHOTO
00CIIyroOByBaHHSI. HonynspHicth wiatdopmu
MOSICHIOETBCS 11 MIBHIKICTIO, O€3MEKOI0, MIMPOKUMH
MOXJIMBOCTSIMM ~ aBTOMaTH3alii Ta  BiJICYTHICTIO
pekitamu, mo crpuse KOMQOpPTHi B3aeMonii MK
KIIieHTaMu Ta KoMrmaHisimMu. Bukopucranus Telegram-
0OTIB BIJIKPHBA€E HOBI MOXIIMBOCTI JJIsl HIATPUEMCTS,
JIO3BOJISIIOUM 320€31EYUTH KJ1IEHTOOPIEHTOBaHUH CepBic
13 MiHIMaJIBHUMH 3aTpaTamH.

MeTtonosoriss  IOCHIIKEHHST BKJIIOYA€E  aHANI3
BIJI'YKiB KOPHUCTYBAaYiB, IPOBEJICHHS ONUTYBaHb CEpel
KITII€HTIB, a TaKOXX MOPIBHSHHS KITIOYOBHX MOKA3HUKIB
00CIIyroBYBaHHSI 1O Ta TMICJIS BIPOBAJKEHHS OOTIB.
30KkpemMa, OIIHIOIOTHECS TaKi ACIeKTH, SIK IIBUAKICTH
BIJITIOBI/Ti Ha 3aTIUTH, PiBEHB 33/I0BOJICHOCTI KITi€HTIB.

[onepenHi pe3ynbTaTH JOCIIIKEHHS TOKa3y0Th,
mo BHUKOpHUcTaHHS Telegram-0OTiB cripusie 3HAUHOMY
MOKPAIEHHIO SKOCTI  OOCITyTrOBYBaHHs.  3aBJIsKU
ABTOMATH3aIlil THIIOBHX 3aIllMTIB Ta MOJXKJIHUBOCTI
iHTerpamii = 3 CRM-cucteMaMy  IIiJIBUILY €ThCS
e(eKTUBHICTh KOMYHIKaii, 3MEHIIY €ThCS
HaBaHTA)KEHHSA Ha ONEpPaTopiB, a KIIEHTU OTPUMYIOTh
BIAIOBII IIBHIIIIE.

OcHOBHI KpuTepii e(eKkTuBHOCTI Oota
BKJIIOYATUMYTh IIBUKICT PEAKIii HA 3aIUTH, TOYHICTH
BIJIMIOBIIeH, IHTETpalito i3 30BHINIHIMU cepBicamMu Ta
aZJaNTUBHICTH J10 Pi3HUX CIICHAPIiB B3a€EMOII1.

Telegram-060Tn MarOTh HU3KY MEpeBar, TAKUX K
1iJ0/1000Ba  JOCTYINHICTh, MacHITAa0OBaHICTH  Ta
MOXJIMBICTh TiepcoHatizanii. OnHaK cepen HeIO0JIIKIB
BapTO BiJ3HAYUTH OOMEKEHY 3/IaTHICTh PO3Ii3HABATH
CKJIaJIHI 3aIuTH 0€3 3aCTOCYBAHHS METOJIB LITYYHOIO
IHTENIEKTy, MOXJIUBI TeXHIuHI 3007 Ta HEOOXiIHICTH
MEPi0AMYHOTO OHORJICHHSI.

Y Mexax JgochipkeHHs Oyae po3poOieHo
Telegram-6ot nist chepu nocnyr.. OCHOBHI KpUTepii
e(exkTUBHOCTI 00Ta BKIIIOYATUMYTh IIBUAKICTH PEAKIIi
HA 3aIUTH, TOYHICTH BIANOBIJAEH Ta aJalTHBHICTH IO
PI3HHX ClIeHapiiB B3a€MOIi.

st ctBopenns Telegram-60Ta BAKOPUCTOBYIOTHCS
pizHomaHiTHI TexHoJoril. OcHoBoto € Telegram Bot API,
akuii 3a0e3nedye B3aeMoito 60Ta 3 KOpUCTyBavYaMy Ta
IHIDUMK ~ cepBicamMu. HaWNoOmMMpPEeHINIO  MOBOIO
IIporpaMyBaHHs 11 po3poOku 60TiB € Python 3aBasxu
OibnmioTekam aiogram Ta telebot, MmO MOJETIIYIOTh
po00TY 3 aCHHXPOHHUM NIPOTPaMyBaHHSIM.

BucHoBku JTOCTiKCHHS CBi/T4aTh po
MEepPCIEeKTUBHICT, BHpoBamkeHHs Telegram-0otiB y
ctepi nocnyr. Hapani mnanyerbcsi OLIBIN JieTajibHe
BUBYCHHS OKPEMUX rary3ei Ta aHaji3 JOBrOCTPOKOBOTO
BILTUBY OOTIB.

Cnucok nitepatypu

1. MeroanuHi pexoMeHpamii 10 BUKOHaHHS
MaricTepchbKol TUIMIIOMHOI pOOOTH sl CTYICHTIB OCBITHBO-
npodeciiinoi mporpamu "Komn'torepHi Hayku" crieniaabHOCTI
122 "Komn'torepHi Hayku" Apyroro (MaricTepchKoro) piBHs
[EnexTponHuii pecypc] - Pexum JOCTYIIy:
http://repository.hneu.edu.ua/handle/123456789/26552

2.Od¢imilina  mokymenramiss Telegram Bot  API
[Enexrponnuit pecypc] - Pexum JOCTYIIy:
https://core.telegram.org/bots/api

3.JJoxyMeHTaris Python-6i6mioTexu aiogram
[Enexrponnuit pecypc] - Pexum JNOCTYIIy:

https://docs.aiogram.dev/
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3ACTOCYBAHHA BNNOKYEWUHY B CUCTEMAX ENEKTPOHHOIO rONIOCYBAHHSA

VY cywacHomy cBiTi nm(poBi3aiis 0XOTIUTIOE BCi
c(hepu CycCiIBHOTO KHUTTSI, 30KPEMa IO THIHi TP OTICCH.
OmHrM 13 KITIOYOBHX HampsMiB TpaHcPopmalli €
BIIPOBAJKEHHS €JIEKTPOHHOro rojocyBanHs. [Ipore,
TpaIWIilHI  €JNEeKTPOHHI CHUCTEMH  TOJIOCYBAaHHA
CTUKAIOThCSI 3  HHU3KOIO TNpoOJeM: HemoCTaTHs
MIPO30PICTh, pU3HKH (aibcudiKaliii, Bpa3iIuBiCTh JI0
KibepaTakis3IoBKHBaHb. Y IIbOMY KOHTEKCTi TEXHOJIOT IS
ONOKYEeHH  pO3TIMANAETECS K NEPCHCKTUBHUA
IHCTPYMEHT JUIsl MiABHUINEHHS JIOBIpU 10 BHOOPYOro

mporiecy, 3a0e3nedeHHst IUIICHOCTI TOJIOCIB  Ta
BIKPUTOCTI pe3ybTatiB [1].
Mertoro MaiOyTHBOTO JIOCITIKEHHS €

NPOEKTyBaHHSA Ta KOHIENTyaJbHa pO3poOKa IPOTOTHITY
€JIEKTPOHHOI CHUCTEMH TOJIOCYBaHHSA, 3aCHOBAHOI Ha
OJoK4eH-TeXHOJIOTisX. Taka crucTeMa Mae 3a0e3neuuTH
JielieHTpati30Bane 30epiranHs iHpopmarii npo rojocH,
J€ KOXXHE BOJICBUSIBIICHHS IPEICTABISIETECS K
TpaH3aKIis y JAHIIOTY OJIOKIB, IO YHEMOXKJIUBIIOE
Oynb-ski HecaHKHioHOBaHI 3MiHM. Ilepenbavaerscs
BUKOPUCTAHHS CMapT-KOHTPAKTIB JJIsi aBTOMATH3AIlil
OCHOBHHX MpOLENYp TOJIOCYBaHHS, MO JO3BOJIHUTH
3MEHIIIUTH BIUTUB JIIOJICHKOTO (hakTopa Ha Pe3yJIbTaT
BubopiB [2].

VY Mexax poOOTH IUIaHY€TbCS MPOBECTH aHAJI3
KIIOYOBHX BHMOT JO TaKHX CHCTEM: 30epeKeHHS
AQHOHIMHOCTI KOPHCTYBadiB, 3aXHCT BiJ] IIOBTOPHOTO
rOJIOCYBAaHHs, IPO30PiCTh MPOLECY TOJOCYBAHHS A
BCIX yYacCHHKIB, MOXJIMBICTh HE3aJIE)XKHOI IEpEBIPKH
pe3ynbrariB, MacmTaboBaHIiCTh Ta JOCTymHIicTh. Ha
OCHOBI IIbOTO aHasi3y Oyne cdopmoBaHO TeXHIUHI
BUMOTH JI0 TIPOTOTHITY Ta MOOYAOBAHO apXiTEKTypHY
MOJIeb cucTeMH [3].

Taxox nepen0adacThCs OIS iICHYIOUHX PillleHb Y
chepi OnokueliH-ronocyBaHHsl (30kpema Voatz [4],
FollowMyVote) 3 METOrO BUSIBICHHS iX CHJIBHUX Ta
cabKuX CTOpiH, a TAaKOX MOTCHUIHHUX HANPAMIB
BrockoHnanenus. OcoOnuBy yBary Oyne NpHUIiJICHO
MUTAHHAM  KPUNTOrpadiyHOTO  3aXUCTy  JaHUX,
ayTeHTU(]iKauii BHOOPIIB Ta IOPUINYHUM AaCTIEKTAM
BIPOBA/KEHHS IMOAIOHMX CHCTEM Yy Jep>KaBHOMY
cekTopi [5].

OudikyeTbCsl, 10  pe3yJbTaTH  JO0CIIiDKEHHS
CIIPUATUMYTh HOTJIMOJIEHOMY PO3YMIHHIO MO>KIIMBOCTEH
OyiokuelH-TexHOJOriH y cdepi e-gmemokparii, a
po3po0iieHa KOHICMIliSE CHCTEMH MOXE CIyTyBaTH
OCHOBOIO JIJIS TTOAANBIINX NPAKTHIHUX PO3POOOK 260
HAyKOBUX JIOCJIJKEHb.

VY Mexkax IOCHIDKEHHS TaKOX TMepeadadacTses
CTBOPEHHS TECTOBOTO CEPEIOBHUINA JIUISI MOJEITIOBAHHS
MPOIECY TOJOCYBaHHS i3 3aCTOCYBaHHSM JIOKAJBHOI
OnmokueiiH-Mepexi. Lle 103BOIMTH MPOIEMOHCTPYBATH

OCHOBHI €TaIln: pEECTpallito BUOOPIIiB, 10 JaHHS T'OJIOCIB,
¢ikcamiro TpaH3akmiii y OJOKYEWHI Ta MiAPaxyHOK
pesynbrariB. OcobnuBa yBara Oyae mpuaisiieHa
MepeBipii  HEe3MIHHOCTI  3amlKCiB, 3a0€3IEYCHHIO
KOH(QIACHIIHHOCTI TOJOCIB, a TaKOoX Bi3yauizamii
pe3ynbrariB 'y nyOmiuHomy peectpi. Takuii minxin
HAJAaCTh 3MOTY OI[IHUTH MPAaKTHYHY >KUTTE3ATHICTh
KOHIenuii Ta BU3HAYUTU MOXJIMBI TEXHI4HI abo
opraHni3aiiiitai 6ap’epu 15 1i BIPOBaKEHHSI.
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METOOUKA 3ACTOCYBAHHA NLP-MOHEJ'IE_PI AnsA BUABJIEHHA
HEABTEHTUYHUX BIATIYKIB Y KOHTEKCTI YKPAIHCbKOIrO MEANYHOIO
PUHKY

B ywmoBax BO€HHOTO cTaHy B YKpaiHi 3pocia
BXKJIUBICTh OHJIAWH-BIATYKIB JJiE BUOOPY MEIMYHKX
3aKknaaiB abo JikapiB, 0CKUIbKY 23 % yKpaiHIiB 3MIHWIH
nikapis (BOO3, 2024). BusmicHHS HEaBTCHTHYHHX
BIATYKIB € KPUTHYHUM, AK€ HENpPaBWIbHUI BHOIp
MEJIMYHHX MOCITYT MOXKE MATH CEPUO3HI HACTIIKH JIJIs
310poB's maiienTiB. 3actocyBanus NLP-mozeneit s
aHali3y YKpaiHCBKOMOBHMX MEJUYHUX BIATYKIB €
MEPCIEKTUBHUM HAMPSMKOM JTOCHIKeHHs [ 1].

Meta poGotu monArae y pocmimxkeHHi NLP-
MoJenelt 11 e(h)eKTUBHOTO BUABJICHHS HEABTEHTUYHHUX
BIATYKIB Ta PO3pOOIEHHI METOAWYHUX PEKOMEHIAIN
II0O0 3aCTOCYBaHHA LUX MOJeNedl Ha TpakTHUli.
OCHOBHMMH 3aBJaHHSMH € aHaii3 icHyrodux NLP-
Mojened s BUSIBICHHS (aJbIIMBUX  BIATYKIB,
NOCIII[UKEHHST  0COOJIMBOCTEN YKpaiHChKOMOBHHX
MEIWYHHAX BIATYKIB a TakKoX (OPMYIIIOBaHHS Ta
nepeBipka rinores mo 10 epeKTUBHOCTI Pi3HUX MOJIETICH
Ta  BU3HAYCHHA ONTHMANbHUX  MIAXOMIB  JJIS
YKpaiHCHKOI0 MEAMYHOTO PUHKY [2].

OO0'eKTOM JIOCTIDKCHHSI € TPOIEC BHUSIBIICHHS
HEaBTCHTUYHUX BIATYKIB 3a Jonomororo NLP-
TEXHOJIOTIi, a MpeIMETOM — e(eKTHBHICTh pi3HUX NLP-
MoJienel I aHajli3y yKpaiHChKOMOBHHMX MEIUYHHX
BIATYKiB. ¥ pPOOOTI BHKOPUCTOBYIOTHCS TaKi METOIH
JocaimkeHHs [3]:

® TOPiBHSUIHBHUHA aHami3
KOPIy CHUH aHalli3 MeJMYHUX BIATYKIB;

® CKCIICpHMEHTaJlbHA TIepeBipKa
CTaTUCTHYHHUH aHAJI3 pe3ysIbTaTiB.

OCHOBHI TOTE3H AOCTIIHKEHHS:

1. TpaHcdhopmMepHi MO, TONEPEHBO HABYUCHI
Ha YKpalHCLKOMOBHMX KOpIlycaX, e(eKTuBHimI 3a
6araToMOBHI MOJIEI;

2. fine-tuning Ha MEIWYHHMX TEKCTaX IIiJIBUIIYE
TOYHICTh KiIacu]ikallii BiryKiB;

3. xoMOiHOBaHMH aHaNi3 JIHIBICTUYHUX Ta
CTaTUCTMYHUX XapPaKTePUCTHUK JIA€ Kpallli pe3yIbTaTH.

JLi1st mepeBipKu TIMOTE3 3aCTOCYEMO KOMILIEKCHHAN
miaxia. CnoyaTky CTBOPUMO KOPITYC YKPaTHChKOMOBHHX
MEJIMYHUX BiATYKIB 3 BIIKPUTHX JXKEPEI, BKITFOUAI0UH SIK
CIIPaBXXHi, TaK 1 MITYYHO CTBOPEHI HETPABJIMBI BiJITyKH
JUIsL HaBYaHHS Mojenel. Tekctn OynyTh 0OpoOiIeHi 3a
JIOTIOMOTOI0  CTICHiaJIbHUX 1HCTPYMEHTIB yKpaiHCHKOi
MOBH (PO30OHTTS Ha CJIOBA, IPUBEJCHHA A0 TOYAaTKOBOI
(hopmu, BUaIeHHS HE3HAYYIINX CJIIB), 3 YpaxyBaHHIM
MEJMYHOT TepMiHoJorii. BaxuinBo Oyne BUKOpUCTATH
BEKTOPHI MPEICTABIICHHS CJIiB, HABYCHI HA YKPATHCHKIX
MEIMYHHUX TEKCTAX.

NLP-mopenei,

rimore3 Ta

OcHOBHI MOAeI JJTST TOCITDKECHHST:

1) TpanchopmMepHi MoeNi A yKpaTHChKOI MOBU
(UkrBERT, 6araromosuuii BERT);

2) peKypeHTHI HeHPOHHI MepexXi 3 MeXaHI3MOM
yBaru (BiLSTM+Attention);

3) xomOiHOBaHI MojelNi, IO
CTaTUCTUYHHU Ta JIIHI'BICTUYHUH aHAIII3.

Takox Tpeba AOCHIIUTH OCOOJIMBOCTI TEKCTIB:
OylI0By peueHb, PI3HOMAHITHICTh CJIiB, BUKOPUCTAHHS
MEIMYHHX TEPMiHIB Ta  E€MOLIHHOT  JIEKCHKH.
CTaTUCTHYHMI aHaJi3 BKIIOYAaTHME BUBUEHHS YaCTOTH
CIB Ta TEMaTHYHE MOJEIOBaHHSI. EQeKTuBHICTH
MoJiesne Tpeba OLiHUTH 32 CTAHJapPTHUMH ITOKa3HUKAMU
(TouHicTb, MOBHOTA, F1-Mipa), ocoOnmBO 3BaXkarouu Ha
3MEHILIEHHS MOMHIOK MpHU Kiacu]ikamii crpapkHIX
BIJITYKIB.

OuikyBaHi pe3yJIbTaTH TOCTIIHKSHHS BKIIIOY al0Th
MOpiBHsIbHUK aHani3 edexkruBHocTi pizHux NLP-
MoJielIel Ul aHalli3y YKpaiHCbKOMOBHUX BiITYKiB IPO
MEJIMYHI 3aKIaJM YU JTIKapiB; BU3HAYCHHS KIIOUYOBHX
JIIHTBICTHYHUX Ta CTaTUCTUYHUX MapKepiB
HEaBTEHTUYHOCTI Yy [WX BIATyKax; MpaKTHuHI
peKoMeH ALl 1010 BHOOPY Ta HAIAIITyBaHHS MOJIENer
111 €(hEKTUBHOTO BUSABJICHHS HEABTCHTUUHUX BiATYKIB.
Po3pobneni MeToaNKH MOXYTh OyTH aJanToOBaHi I
BUKOPHCTaHHsI B iHIIMX cdepax, Je mnpobdiema
JOCTOBIPHOCTI OHJIAMH-BIATYKIB Ha0yBa€e KPUTHYHOTO
3HAYCHHSI.

MOETHYIOTh

Cnucok nitepatypu

1. World Health Organization. (2024). Health
needs assessment of the adult population in Ukraine:
survey report [Electronic resource]. — Access mode:
https://iris.who.int/bitstream/handle/10665/378776/WH
O-EURO-2024-6904-46670-75558-eng.pdf

2. Badr Alsaad, M. M. (2024). Transformer-Based
Language Deep Learning Detection of Fake Reviews on
Online Products. Journal of Electrical Systems, 20(3),
2368-2378. [Electronic resource]. —  Access
mode: https://doi.org/10.52783/jes.4083

3. Devlin, J., Chang, M.-W., Lee, K, &
Toutanova, K. (2019). BERT: Pre-training of Deep
Bidirectional Transformers for Language Understanding,
Proceedings of NAACL-HLT 2019, 4171-4186.
[Electronic resource]. - Access
mode:https://doi.org/10.48550/arXiv.1810.04805

36


mailto:prysiazhnyi.d@gmail.com
https://iris.who.int/bitstream/handle/10665/378776/WHO-EURO-2024-6904-46670-75558-eng.pdf
https://iris.who.int/bitstream/handle/10665/378776/WHO-EURO-2024-6904-46670-75558-eng.pdf
https://doi.org/10.52783/jes.4083
https://doi.org/10.48550/arXiv.1810.04805

YK 7.012.03.316

[Mumunenko JImutpo, 3agaunH BikTop

dmytro.pylypenko@hneu.net, viktor.zadachyn@m.hneu.edu.ua

Xapxiscokuii Hayionanbnuti ekonomivnul ynieepcumem imeni Cemena Kysneys

PO3POBNEHHA IHOOPMALIUHO-AHATITUYHOI NNAT®OPMU ANA AOMNOMOrun
Y NPALIEBJTALUTYBAHHI HA OCHOBI AHATI3Y YKPAIHCbKOIO PUHKY
BAKAHCIN B IT-COEPI

VY cyyacHHMX yMOBax YKpaiHCBKOTO PHHKY Ipari
OIHWM 13 HAWOIIBII TMEPCUCKTHUBHUX 1 JTHMHAMIYHHAX
HanpsMKiB € [T-rany3s. ll{opiuHO KiNBKICTh BaKaHCIH y
i cgepi crabiIbHO 3pOCTaE, MO CYIPOBOIKYETHCS
i IBUILICHHSIM KOHKY PEHITii cepe/l KaHIUIATiB Ta YaCTOH0
3MIHOK BUMOT pOOOTOMAABIIB J0 PiBHS KOMIICTEHIIH
npeTeHaeHTiB [ 1]. Lle cTBOpro€ 101aTKOBI TPYAHOMII SIK
JUISE JOCBIJYEHMX CIEIIaiCTIB, TaK 1 OCOOIHBO IS
HOYaTKiBLB, K1 JIMIIE INIAHYIOTh PO3IIOYaTH Kap epy B
iHpopMmaLiiiHuX TexHosorisx. Yepes MBHIKI 3MiHH
TPEH/IIB HAa PUHKY TpaIli KAHIUJATHA YaCTO CTUKAIOTHCH 3
Npo0JIEeMOI0 BU3HAYECHHS TPIOPUTETHUX HAIPSIMKIB
HaBYaHHS Ta PO3BUTKY, HE 3HAIOYH, SIKi CAME TeXHOJIOTIi
uy HaBUYKHU HeoOX1aH1 A YCIIIIHOTO
MpareBIIaIITyBaHHS CaMe 3apas.

Hapasi B YkpaiHi icHyI0Tb HOITyJISIpHI 1aTGOpMA
JUISL TIOIYKY po0oTH, Taki sk work.ua, rabota.ua abo
dou.ua, mpote BOHM HE HAJAIOTh KOMIUIEKCHOIO
IHCTpYMEHTapi0 JUTSt JIETAIBHOTO aHaizy
3aTpeOyBaHOCTI TEXHOJOTIH 1 HAaBUYOK Yy pO3pisi
KOHKpeTHUX Tmocaja 4u creriamiszamii B IT-chepi.
KopuctyBaui 1ux rmiatGopm NepeBa)xHO OTPUMYIOTh
3araibHy iH(QOpMAIlilo, sIKa HE J03BOJISE YiTKO OLIHUTH
BJIaCHI 3HAHHA Ta PiBEHb MIATOTOBKH 10 BUMOT PUHKY
[2]. BiacyTHiCTbP AOCTYMHOTO aBTOMAaTHU30BAHOTO
piIeHHS ISl PETYJSIPHOTO MOHITOPHHTY TpEHIIB
3MeHIY€e e(EeKTUBHICTD MiJITOTOBKH KaHAWUIATIB, IO
HETaTHBHO BIUTMBAE HA IXHIO KOHKYPEHTOCTIPOMOXKHICTh
IIi]T 9ac MOITYKY poOoTH.

3 ornsay Ha BKazaHi MPOOJIEMHU MPOIMOHYETHCS
CTBOpPUTH iH(OpPMAIHHO-aHANITHYHY BeO-TUIATGOPMY,
siKa JI03BOJINTH aBTOMATHYHO 30UpPATH, aHAII3yBATH 1
Bi3yami3yBaTW aKTyaJlbHi JaHi MOAO0  MoTped
po6oronasuiB y cdepi IT B Vkpaini. OcHoBoro
wiatpopmMu ctane BUKOpHUCTaHHSA APl Ta TexHooriit
BeO-ckpamninry s 30opy iHopmanii npo BakaHcii 3
MOMYJIAPHUX YKpaiHChkux caitiB [3]. Ilicns mporo
OTpUMaHi JaHi O0OpOOJSATUMYTHCS aHATITHYHUMA
QITOpUTMaMHU 111 (GOPMYBaHHS CTATHCTUYHHX 3BITIB,
SIKI HaJlaBaTUMYTh KOPHUCTyBadaM TOYHI KIJBKICHI Ta
MPOLIEHTHI MOKA3HUKH MOITYJISIPHOCTI EBHUX HABUYOK,
TEXHOJIOTIH Ta kBasidikaniiHaux pisHiB (Junior, Middle,
Senior) ans oOpanmx  BakaHcid. Hampukian,
KOPHCTYBay, 3alliKaBJIeHUH y TpaleBIalTyBaHHI Ha
nocaxay Python Developer, oTprMae netalibHy aHaI THKY
o0 TOTO, sIKi came (ppelHMBOpKHM, TEXHOJOTII abo
JI0/TIATKOBI HABMYKN € HAaWOLIBII 3aTpeOyBaHUMU came
3apa3. 3aBIsSKH TAKOMY MiIX0y KaHAWAATH MaTUMYTh
3MOry edeKTUBHille IUIaHYBaTH CBiil mpodeciiHuii

PO3BHTOK, YITKO PO3YMIIOYH aKTyajdbHI BHUMOTH
poOOTOTABIIIB.
OxpiM  aHamiTHYHUX  QYHKIIH, 1wiatdhopma

MIPONOHYBAaTUME CHUCTEMaTH30BaHy 0a3y 3HAaHb NI
MITOTOBKH JIO CHiBOECiM, sIKa MICTUTHME IIEPEiK
THIIOBUX 3alUTaHb, 10 HAHyaCTIIIe 3yCTPI4atoThCs Y
rponeci iIHTepB'to Ha KOHKpeTHI no3utlii B IT-xoMmaHisx
Vkpainn. KoxHe nNHTaHHS CYNpOBOIKYBATUMETHCS
NPaBWIBHOIO BiANOBIAIIO0, TOKIAAHUM HOSCHEHHAM Ta
MOCHJIAHHSAMH Ha JI0ITATKOBI HABYAIIbHI pecypcu. Takox
Ha 1iatdopmi Oyne peanizoBaHO I1HTEPAKTHBHUH
TpeHaxkep i3 KapTkaMu g €(EeKTUBHOTO HaBUaHHA
METOJIOM 1HTEPBaJIBHOrO TOBTOPEHHS, IO JIO3BOJIHTH
KODHUCTyBauaM IIBWAKO BHUSBIATH Ta  yCYBaTH
TIPOTAJIMHY y 3HAHHAX Teper] criBOecimamu [4].

[pakTiyHa TiHHICTH 3aMPONOHOBAHOTO PilICHHSI
MOJIATa€ B TOMY, IO BOHO CYTTEBO CIPOILY€E MPOLEC
ajanTaiii KaHAUJIATIB JI0 peallbHUX YMOB PUHKY Tpalli,
CIpHSE MiJBUINECHHIO 3arajlbHOrO PIBHS IiJrOTOBKA
yKkpaiHchkux [T-crienianicTiB Ta 3011bIIy€ iX IaHCH HA
yCHIIIHEe TpaleBnalTyBaHHs. Takox 1miatdopma
O3BOJIMTh KOMIIAHIAM Ta  OCBITHIM  3aKjiajgam
OTIEpPAaTUBHO BiJICTIJKOBYBaTH TEHJCHIII Ha PUHKY
mpami, Mo CHPUATUME e(PEKTUBHIMIOMY (HOPMYBAHHIO
HaBYaJbHUX nporpam Ta I1i ABUIIEHHIO
KOHKYPEHTOCHPOMOKHOCTI YKpaiHU B Mi>KHapOAHOMY
KOHTEKCTI.
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NOPIBHAHHA NMPOTOKOIJIB OBMIHY NMOBIAOMJIEHHAMU Y CEPEAOBULLI
MIKPOCEPBICIB: JSON, MESSAGEPACK TA MEMORYPACK

B yMoBax cTpiMKOTO PO3BUTKY iH(OpMAIITHIX
TEXHOJIOTIH Ta 3POCTal0YMX BHMOT JO MPOrPaMHOIO
3a0e3MeUeH s, MIKPOCEpBICHA apXiTeKTypa craja
JIOMIHYFOUHM IT1IX0JIOM JIJI51 CTBOPEHHS MacIITab OBaHKX
1 THyuyknx cucteM. 3a maHumu nociimkeHas Cloud
Native Computing Foundation, nonax 84% xommnasiit
BXKE BIOpOBaJwad abo IUIAHYIOTh  BIPOBAMTH
Mmikpocepsicu [ 1]. Kputuunum acriekrom eeKTUBHOCTI
MIKpOCEPBICHOI apXiTeKTypH € 0OMiH TIOB1IOMJICHHSIMA
MK KOMIIOHeHTaMu. Yac, KUl BUTpadaeTbcs Ha Iie,
BUMIPIOETBCA MIUJIICEKYHAAMH, OJHAK 4Yepe3 BEJIHKY
KIJIbKICTh CEPBICIB, SIKUM MOTPIOHO KOMYHIKYBATH OJIMH
3 OJHHM, Ta BHCOKHM HaBaHTa)XCHHSIM OJIHOYACHUMH
3alMTaMU Ha CHCTEMY 3arajioM BiJl KOPUCTyBadyiB 3i
Bcporo cBiTy (high load), omruMizanist poro acmekry
MOXE 3CKOHOMHUTH BENWKI cyMmu i Oi3Hecy Ta
MOKPAIIUTH HOTO MO3HIT cepel] KOHKYPEHTIB.
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Puc. 1. [Ipukinan noGy10BH MiKpOCEPBICHOI apXITEKTy I

Kosxen craniapt 0OMiHy MOBiTOMJICHHSIMH Ma€ He
TiITBKH CBOT 0OMEKESHHS B ONITHMI3aIlii yacy cepiaizarii
Ta Jecepiamzaiii, aime W TakoX OOMEKEHHs IO
(yHKIIOHATY, OCOOJMBOCTSM BIPOBA/DKECHHS Ta
[MOaJIBIIOr0 BUKOPHUCTAHHS, CHJIBHI Ta CJTa0Ki CTOPOHH
tomro. He BapTo Takox 3a0yBaTH, 1110 HE iICHY€E EJUHOTO
i1eaTbHOrO pillIeHHs ISl BCiX BHUIAIKIB, a OTXKE TpHU
BHOOpP1 MPOTOKOIY OOMiHY IOBiIOMIICHHSMH, Tpeba
BPaxOBYBAaTU Pi3HI YMHHUKU Ta YHIKaJIbHICTH KOXHOI

cuTyarii.

CroronHi po3poOHMKH MarOTh BUOIp MDK
JNEKIIIBKOMA MPOTOKOJIAMH I 00MiHy
MOBIOMJICHHAMH, Ce€pea SKUX O0coOauBe Micle

3aiimatoth JSON, MessagePack Ta Oinbm HOBUIA
MemoryPack. JSON (JavaScript Object Notation)
3aJIMIIAETHCS HANMOMYISPHIIIAM (HOPMATOM 3aBIISKH
CBOTM YMTAOENBHOCTI Ta MMPOKIH miarpuMmii [2].
MessagePack mo3uiionyerscst sik OiHapHa aJIbTepHATIBA
JSON, mo 3a0e3nedye KOMIAKTHIIIE MPECTABICHHS
nanux [3]. MemoryPack, y cBoio wepry, € HOBUM
BHCOKOTIPOJYKTUBHUM  OIHAPHUM  Cepiaji3aTopom,
ontumizoBanum it NET exocuctemu [4].

MeToto JaHOT pOOOTH € KOMILIIEKCHE IO CITIIKEHHSI
Ta  TOpIBHANBHME  aHami3 mportokoidiB  JSON,
MessagePack ta MemoryPack y koHTekcTi 0OMiHY
MOBIJJOMIICHHIMH MIXK MiKpOCepBicaMu 3
BukopuctanusMm 1iatgopmu NET. JlocmimkeHHs
OXOIUTIOE  TEOPETHYHHU  aHajmi3  apXiTeKTypHHX
0COOJIMBOCTEH KOXKHOTO IMPOTOKOJTY Ta BepH(iKaIlito X
npoayktuBHOCTI. Jljist 11bOrOo  OyJyTh pO3TISHYTI
KITI0YOBI XapaKTEPUCTHKU KOKHOTO 3 (hopmMartiB, IXHi
nepeBarn Ta  HEJOJIKM, a TaKoX IPOBEICHO
eKCIICpUMEHTAJIbHE TECTYBaHHs HA PeallbHUX CLICHAPIsX
BUKOPHCTaHHA. Y MPOIIeC JOCIiDKEHHS Oy IyTh OLlIHEHi
Taki mapaMeTpu:

®  MIBHUJKICTH cepianizamii Ta gecepiaizarii;

e 00cCATr mepeaHNX TaHUX;

® BHKODHCTAHHSI pecypciB

T1aM'siTh);
®  CyMICHICTb 3 pi3HUMU MOBaMH MPOTPaMyBaHHS
Ta mIaTopMamu;
e 0co0aMBOCTI, OOMEXEHHS Ta CTIHKICTH [0

(mpomecop  Ta

MIOMHITOK.

OuiKyeTbCs, 1[I0  Pe3yNbTaTH  JOCIIiIKSHHSI
JIOTIOMOXYTh ~ PO3pOOHMKaM  OOMpard  HalOUIbII
epexTuBHHH  (dopMaT  cepiamizamii UIL  CBOIX

MIKpOCEPBICHHX CHCTEM 3aJIEKHO BiJi KOHKPETHHX
BHMOT Ta OOMEXEHb.

BucnoBku.  Amnaniz  edextuBHocTi  JSON,
MessagePack Ta  MemoryPack y  koHrtekcmi
MIKpOCEpPBICHOI ~ apXiTeKTypH J03BOJISIE  3pOOHTH

BHCHOBKH PO TXHIO NPUAATHICTB JJIS PI3HUX CIIEHAPIIB
BHKOpHCTaHHSA. Bubip omtuMansHOTO hopMaty moxe
CYTTEBO BIUTUHYTH Ha MPOJyKTHBHICTH CHCTEMH, 1110 €
KPUTHYHO BaXJIMBUM YHHHUKOM JJIS BCHOTO Oi3HECY.

Cnucok nitepartypu

1. Cloud Native Computing Foundation Annual
Survey. [Enextponnuit pecypc] — Pexum moctymy:
https://www.cncf.io/reports/cncf-annual-survey-2023/

2. JSON Data Interchange Format. [ Enexponnuii
pecypc] — Pexum nocrymy: https://www.json.org/

3. MessagePack: It's like JSON but fast and small.
[Enextponnuit  pecypc] — Pexum  pmocrtymy:
https://msgpack.org/

4. MemoryPack - Zero encoding/allocation binary
serializer. [Exextponnnii pecypc] — Pexum moctymy:
https://github.com/Cysharp/MemoryPack
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NMPOBJIEMU BUBOPY BEB-CEPBEPY [J1A E®EKTUBHOIO ®YHKLUIOHYBAHHA
BEB3ACTOCYHKIB

3abe3neyeHHs cTabUIbHOI Ta eeKTUBHOT poOoTM
Be03aCTOCYHKIB 3HAYHOIO MipOIO 3aJICKUTh BiJ BHOOPY
BeO-cepBepa. BebO-cepBep € KpPUTHYHUM €IICMEHTOM
TEXHOJIOTIYHOIO CTEeKY, OCKUIbKM BiH BIJIIOBiZae 3a
00poOky HTTP-3anurtiB, 0anaHCYBaHHS HaBaHTa)KCHHS,
keuryBaHHs Ta 6e3nexy [ 1]. HenpasuiibHuii BUbip Moxe
MPHU3BECTH 10 HU3BKOI POy KTHBHOCTI, Bpa3IHBOCTEi
Ta CKJIAJHOIIIB y MaciuTa0yBaHHI 3aCcTOCYHKY. OTKe,
oOrpyHTYBaHHSI BUOOpPY BeO-cepBepy € aKTyaJbHOK
3a/a4elo.

Mertoro po6OTH € aHali3 0COOIMBOCTEN OKPEMHX
BeO-CepBepiB Ta KPUTEPIIB, AKi BILIMBAIOTH HA 1X BHOIp.

BigmoBigHO A0 KEped, OTHUM 13 KITFOYOBHX
KpUTEPiiB BUOOPY BeO-cepBepa € HOTO POy KTUBHICTD.
JocliiHUKM Ta TPAKTUKKH BHOKPEMIIIOIOTH TakKi
oco0nuBoCTI cydacHHX BeO-cepBepiB. CepBepu Nginx Ta
LiteSpeed neMOHCTpYIOTH BHCOKY €(EKTUBHICTh B
00poOIIi OJHOYACHUX 3'€MHAHb 3aBISIKH IOIIEBO-
opieHTOBaHiN apxiTekTypi. [Ipy IbOMY I AKPECITIOETHCS,
o cepBep Apache, He3BaXKar0UX Ha CBOO THYYKICTh Ta
MOMMPEHICTh,  MOCTYMAEThCSI  KOHKYpEHTaM 32
LIBUJIKOIE0 MPU BEJIMKOMY HaBaHTaxeHHi[ 1,2, 3].

besneka TakoX BBaXXKAETHCS OJHUM 3 BajXKJIMBHX
acnektiB BuOopy BeO-cepBepa. Ilintpumka HTTPS
(SSL/TLS), 3axuct Big DDoS-atak, KOHTpOJIb JTOCTYITY
Ta OHOBJIEHHS O€3IeKH € 000B’ I3KOBUMHU BUMOTaMH IS
Cy4acHHX Be0-3aCTOCYHKIB.

Hesiki BeO-cepepu (Hanpuknajn, Caddy) maroms
BOyZOBaHy MiATPUMKY aBTOMAaTH4HOI reHepamii SSL-
cepTu(ikatis, 110 CHIPOIIIY€ aAMIHICTpyBaHHs [4].

CyMICHICTh 13 TEXHOJOTIYHAM CTEKOM TaKOX
BiJlirpa€e 3HA4YHY pOJTb. B TOCHIIKEHHSAX 3a3HAYAETHCS,
BeO-cepBep Apache nobpe mpamtoe 3 PHP 3aBmaxu
moxayito mod_php. TIpu mpomy Nginx ta LiteSpeed
BukopucToBytoTh FastCGI st iHTerpamii 3 MoBaMu
nporpamyBanHsi. Bubip BeG-cepBepa Mae BiAIOBinaTM
norpe6aM KOHKPETHOTO MPOEKTY Ta TEXHOJOTISIM, 110
BUKOPHUCTOBYIOTHCS, 3Ba)Kal0OUM Ha CYMICHICTh BeO-
cepsepy.

OkpeMo B JTiTepaTypli TaKOX pPO3TIISIAKTHCS
NHUTaHHA MaclITab0BaHOCTI Ta BUKOPUCTaHHA PECYPCIB.
Beb-cepBep Mae edeKTHBHO TIpamioBaTH SK Ha
HeBenukux VPS, Tak 1 y BEIMKUX KIACTEPHHX
cepenoBuINax. 3a3HadaeTbes, mo Nginx Ta LiteSpeed
3a0e3mneuyoTh Kpaile Bukopuctanus nam’sati ta CPU,
0 BaXJIUBO NpH POOOTI 3 BEIMKOK KUIBKICTIO
OJHOYACHUX 3armTiB [2, 3].

[Ile omHMM BaxIUBHM (DAKTOPOM € IMiJTPUMKA
JOaTKOBUX (YHKIH, TaKMX $K 3BOPOTHI MpPOKCi-
cepBepH, 00poOKa cTaTUUHUX (aillliB Ta iHTETrparis 3
XMapHUMH cepBicamu. Hampukman, NginX mupoko

BUKOPUCTOBYETBCS  SIK  3BOPOTHHM INPOKCI  ANA
OayaHCYBaHHS HABaHTAKCHHS MiXkK CepBepaMU JI0IATKIB,
a Caddy cnpormrye po6oTy 3 aBTOMaTHYHAM OHOBJICHHSIM
ceptudikatis [2-4].

Kpim mporo, mpu  BubOOpi  BebO-cepepy
pexkomenayerbest [1, 3] Opatu a0 yBaru 3pydHICTH
aIMIHICTpYBaHHS Ta HaNalTyBaHHA. BignmosimHo 70
Jokepen,  BeO-cepBep  Apache  mae  ckiajHi
KOH(}Iirypamiiai Qaiiny, sKki BUMAaralTh ICTAIBHOTO
HaJIAIITyBaHHS, TOJI sIK NgIinx Mae OUIBII JTaKOHIYHY
koupirypamio. Caddy BHIINSETBCS aBTOMATHYHAMU
HaJIallITy BAHHSMH, 110 CIIPOIIy€ 10r0 BUKOPUCTaHH Oe3
TIMOOKHX 3HAHB y CEPBEPHiH iHDPACTPYKTYPi.

Omxe, BpaXOBYIOUH BCi 3a3Ha4Y€HI acTIeKTH, BUOIp
BeO-cepBepa Mae 0a3yBaTHCS Ha KOHKPETHHX MOTpedax
Be0-3aCTOCYHKY, JOCTYITHHX Pecypcax Ta OYiKyBaHHX
HaBaHTAXXEHHSX. J{JI1 BHCOKOHABaHTa)XKEHUX CEPBICIB
onTuManbHUM BuOopoMm € Nginx abo LiteSpeed, Toxi sik
JUIST MajuX Ta CEpPeJHIX IMPOEKTIB MOXYTh OyTH
BukopucTtaHi Apache abo Caddy.

IIpoBenenuii anaiz ocodIUBOCTEH OKpEeMUX BEO-
cepBepiB Ta KpUTepiiB, sIKI BIUIMBAIOTh Ha X BHOIp,
JIO3BOJIUTH 31HCHUTH SIKICHE TOPiBHAHHS NOILYJISPHUX
Be0-CepBEPIB 3 TOYKHU 30PY AOLUIHHOCTI 1X 32CTOCyBaHHS
Uil epeKTUBHOro (YHKLIOHYBaHHS Be03aCTOCYHKIB
PI3HOMAHITHOTO  TNpPHU3HAYECHHS, AapXITEKTypH Ta
ckiagHocTti. Lle no3BoNMTH HamaTW 4iTKI NMPAKTHYHI
peKoMeHallil, o 3a0e3neunTh CTablIbHY Ta Oe3redHy
po06oTy BeOT01aTKIB.

Cnucok nitepatypu

1. Official Apache HTTP Server Documentation
[Enextponnuit  pecypc]. — Pexum  pmoctymy:
https://httpd.apache.org/docs/

2. Nginx Documentation [ Enexrponnuii pecypc]. —
Pexxum noctymy: https:/nginx.org/en/docs/

3. LiteSpeed Web Server [ Enexrponnuii pecypc]. —
Pexxum noctymy: https:/www.litespeedtech.com/

4. Caddy Web Server [Enexrponnuii pecypc]. — Pexxum
noctyny: https://caddyserver.com/docs/.
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NIABULLEHHA TOYHOCTI MOAENENA MALLMHHOIO HABYAHHS MPU
NIKYBAHHI LIYKPOBOI'O OIABETY 3A ONOMOIOl0O METOAIB 3BArAYEHHA
TA AYITMEHTAUII AAHUX

Hyxposuit giaber 1 Tumy — 116 XpOHIUHE
ayTOIMyHHE 3aXBOPIOBaHHS, SIKe MOTPEOYE MOCTIHHOrO
KOHTPOJIIO PIiBHA TJIOKO3W B KpPOBI Ta TOYHOIO
PO3paxyHKy J103 IHCYJiHY, 1100 YHUKHYTH Tino- Ta
rinepririkemii. 3aBASKM CyYacHHM  TEXHOJIOTSIM
MAIIMHHOTO HaBYaHHSA € MOXJIUBICTb MPOTHO3YBaT!
ONTUMAaJbHY J]03Y IHCYJIHY, BpaxX OBYIOUH 1HAMBITyallbH
0COONMBOCTI Talli€eHTa, JaHi Npo Horo ¢iziosoriyxi
MOKAa3HHUKH Ta PE3yJIbTATH O€31epepPBHOrO MOHITOPUHTY
[ITFOKO3H.

Y cydacHHMX JOCIIDKEHHSX JJIsi BUPIMICHHS Ii€l
npoOJieMH IIMPOKO 3aCTOCOBYIOTHCS Taki MOJeli
MaIInHHOTO HaBuaHHg sk Random Forest, Decision Tree,
KNN Tta XGBoost [1]. IIpote onHi€ro 3 OCHOBHHX
po0JIeM € HeJIOCTATHICTh Ta He30aJIaHCOBAHICTh JIAHIX,
10 MOYKE TIPU3BOTUTH JI0 3HIKEHHS TOYHOCTI MOJIEITEH.

Jl1s moKpaieHHsl SIKOCTI Mojeied y LboMmy
JOCJII/IDKCHHI BHUKOPUCTaHO MeETONW 30aradeHHs Ta
ayrMeHrallii qanux. JlocnimkeHas 6a3yeTbcst Ha aHai3i
nanux, orpumanux 3 HUPA-UCM Diabetes Dataset [2],
3i0paHuX Wi Yac CHOCTEpeXeHb 3a 25 mamieHTaMu 3
LyKpOBUM JiabeToM 1 Tumy npoTsIromM MiniMmym 14 jHiB.
JlaHi BKIFOYAIOTh PiBEHB IIFOKO3H, 103K 0a3aJI5HOrO Ta
0OJIOCHOTO 1HCYJIiHY, CIIO’KMBAHHS BYTJICBOJIIB, YaCTOTY
CEepUEeBUX CKOPOYEHb, BUTpPAUEHI KaJopil, KUJIbKiCTh
KPOKIB Ta IOKa3HUKHU CHY.

JocnimpkeHHs MPOBEICHO 38 TAKHM aJITOPUTMOM:

1. IlizroroBka gaHux.

Byno 3niificHeHo iHterpamito 25 partaceTiB i3
YaCOBHUMH PSAAAMHU CIIOCTEPEXKEHb 32 Malli€HTAMH, N0
SKHX JIOJIaHO YHIKaJbHI ileHTH(iKaTOpH. [{ai BuKoHaHO
00poOKy wdacy, 30aradeHHA [aHUX KITHIYHIMA
XapakTepUCTUKAaMU Ta TEPeBIpKY Ha aHOMAJIi.
[lponymieHi  3Ha4YeHHs  3aMOBHEHO  CEPEHIMU
3HaYeHHSAMH a00 HYJISIMU 3aJIe)KHO BiJ| TUITy JTaHHX, a
KaTeropiajbHi 3MiHHI 3akomoBaHO MeTojgoM One-Hot
Encoding [3]. ¥V pe3ynbTari OTpUMAaHO Yy3IOKEHHHA
Habip JaHUX, 3 AKOTO C(HOPMOBAHO MATPUIIO O3HAK (X) 1
HUTBOBY 3MiHHY (y) AJIS TPOBEACHHS MOJAJIBIIOTO
aHamizy. IIpm 1mpoMy OyJIO 3acCTOCOBAaHO METOI
ayrmentanii SMOGN [4] (Synthetic Minority Over-
sampling Technique for Regression with Gaussian
Noise), skuii e(QEeKTUBHO BUKOPUCTOBYETHCS IS
perpeciiiHux 3aza4 3 aucoOanancom aanux. Led meton
BKJIIOYa€ Mif0ip HAWOMIDKYMX CYCIJiB Ta [0/1aBaHHS
BHUITAJIKOBOTO MIyMY, IO JO3BOJISE CTBOPIOBATH HOBI
CHHTCTHYHI 3HAYCHHS IIJTOBOI 3MIHHOT JIJIsT PiKiCHAX
BUIIAJIKIB.

2. HaBuaHHs Mozeneil.

HaBuanHs Mojeieit Oyno MpoBEeaIeHO HA OCHOBI
MiAroToBIeHUX naHuX. CoyaTKy JaTacer Mo/AiJIeHO Ha

TpEeHyBaJbHY T4 TECTOBY BHOIPKH, OO OI[IHUTH SKICTh
MIPOTHO3YBAaHHA Ha HOBHUX JaHUX. 11 HOKpalleHH:
poOOTH aNTOPUTMIB 3AIHCHEHO HOpMaJIi3aIlifo 03HAK Ta
MPOBEJICHO ONTUMI3AII0 TiNeprapaMeTpiB MO/eleH,
Bxiarouaroun Random Forest, Decision Tree, KNN Tta
XGBoost, 3 BHKOPHCTAaHHSIM BHIAJAKOBOI'O IMOIIYKY
ONTUMAIBHUX MapaMeTpiB Ta KPOC-BaJiJariii.

Mopneni Oynu HajmamroBaHI 3 YypaxyBaHHIM
KUIBKOCTI JIepeB, TJIMOMHU JEPEB, KUTHKOCTI CYCIJIB,
nmapaMeTpiB peryisipu3allii Ta iHIUX X apaKTePHUCTHK, [0
BIUIMBAIOTh HA IXHIO IPOXYKTUBHICTS. [licis mboro Bei
MoJieNli OyJiM HaBYECHI Ha TPEHYBAJIBbHUX JIaHUX, IIO
JTO3BOJTIJIO IM BH3HAYMTH OCHOBHI 3aKOHOMIPHOCTI Ta
B3a€EMO3B’SI3KM Yy  BHOIpIi  JUIsT  ITOJAJIBIIOTO
MIPOTHO3YBaHHS.

3. IIporHo3yBaHHS Ta OI[IHKa TOYHOCTI MOZIETIEH.

[Ticns waByaHHs Mojeneil Oyno TpPOBENEHO
MPOTHO3YBaHHS HA TECTOBHX JJAHHX Ta OTPUMAHO OI[iHKA
1XHbOT TOYHOCTI 32 KJIFOYOBUMH METPHUKAMH - CEPEITHBOI0
kBajgpatuuHoo momuikow (MSE), koedinientom
nerepMminamii  (R?) Ta cepeaHBOI0  aOCOIIOTHONO
nomuikoro (MAE). OtpumaHi pe3yJibTaTi CBi14aTh, IO
mozeni Random Forest i XGBoost noka3zanu Haiikpaity
e(eKTUBHICTh, MAalOYU HaWHIK4YlI 3HaueHHs MSE Ta
MAE, a Takox HaiBumuil R? 1o BKkazye Ha BHCOKY
TOYHICTh IPOTHO3YBaHHA. J[J151 NOPiBHAHHS pe3y bTatiB
O0yio moOyJ0BaHO 3aJICKHOCTI 3HAYEHb METPUK IS
pi3HUX Mojenel [5].

[IpoBeneHe nociimKSHAS 0OTPYHTYBAJIO T TOBEIO
HEOOXIHICTP MIATOTOBKA MAHWUX Ui IIiJIBUILECHHI
TOYHOCTI perpeciiHuX MoJeseil MallMHHOTO HaBYaHHS
Ha OCHOBI METO/IiB 30aradyeHHs Ta ayrMeHTaIllli JaHMX.

VY nmoxaibIIoMy IPOTIOHYETHCS PO3LIMPEHHS 0a3u
JaHUX 1 BOPOBAKCHHS 3BOPOTHOTO 3B’S3KYy Bil
MAIiEHTIB, MI0 JIO3BOJIUTh AaJalTyBaTH MOJENl B
pearbHOMY daci.

Cnucok niteparypu

1.Scikit-learn. URL: https://scikit-learn.org
/stable/index.html (nata 3Beprenns: 31.03.2025).

2. Hidalgo J. 1., Alvarado J., Botella M., Aramendi A.,
Velasco J. M., Garnica, O. HUPA-UCM Diabetes Dataset //
Data in Brief. 2024. Vol. 55. DOI: 10.17632/3hbcscwz44.1.

3. Pandas. URL: https://pandas.pydata.org/docs/ (zata
3BepHeHHs: 31.03.2025).

4. Branco, P., Torgo, L., Ribeiro, R. P. SMOGN: a Pre-
processing Approach for Imbalanced Regression. Proceedings
of Machine Learning Research, 74,36—50. LIDTA 2017.

5.Matplotlib. URL: https://matplotlib.org/
3BepHeHHs: 31.03.2025).
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OOCNIMKEHHA METOAIB ONTUMI3ALUII PEHOEPUHIY Y PEANTbBHOMY YACI
AnA QOCArHEHHA PEANICTUYHOCTI CUEH 3 BUKOPUCTAHHAM
BLENDER | UNREAL ENGINE

JocuiiKeHHs: METO/TiB ONTUMI3allil peHIEPUHTY Y
pearbHOMY Yaci I JOCSTHEHHS PEaTiCTUIHOCTI CIICH 3
Bukopuctanusm Blender i Unreal Engine € Haj3Buyaiino
BOXJIMBUM HAINpsIMOM Yy CyYacHiI KOMIT IOTepHIH
rpadimi. B yMoBax MOCTiiHO 3pOCTalOYOro MOMUTY Ha
BUCOKOSIKICHI Bi3yasizauii, sKi MalTh NpaiioBaTH B
peanxbHOMY Yaci, Iii TeXHOJIOTil Ha0yBarOTh BCe O1IIBIIOT
aktyanbHOCTI. CydacHUil CBIT BUMArae Biji po3poOHHUKIB
MOJIMBOCTI CTBOPIOBATH HE TUIHKH KpacwBi, aje i
e(exTUBHI rpadivHi pilIeHHS, 110 T03BOJISIOTh 30epertd
BUCOKY IpPOJYKTHBHICTh 0€3 KOMIIPOMICIB Y SIKOCTI
300pakeHHS. Croroani TaKi TEXHOJIOTIT
BHKOPHCTOBYIOTHCS HE TUIBKH B IrpOBIiH IHAYCTPil, aje i
y Takux cdepax, SK BipTyalbHa peabHICTh,
apXiTeKTypHi Bi3yauizarii, KIHOIHIyCTpis Ta HaBYaJbHI
Mporpamu, Jie pPeayiCTHYHICTh Ta IHTEPAKTUBHICTH €
KITIOYOBUMH actiekTamu [ 1].

Blender i Unreal Engine € aBoma moTy>XHUMH
IHCTpyMEHTaMH, siKi 3a0e3Me4yloTh BHUCOKHW piBEHb
JeTajizauii Ta epeKTUBHICTb Y CTBOPEHHI P €aTiCTUIHUX
3D-cuen. Blender Bimomuii CBO€IO BIJKPUTICTIO Ta
PI3HOMAHITTSIM  MOXJIMBOCTEH, BKItodaroun 3D-
MOJICTIIOBAHHSI, TEKCTY PYBaHHS, aHIMALIi0 Ta PEHAECPHHT
[2]. Bognouac Unreal Engine € oxnum i3 nigepiB y
CTBOPEHHI IHTEPAKTUBHOI'O KOHTEHTY 3aBASKHU CBOIM
Mepe0BUM TEXHOJIOTISIM PEHIEPUHTY Y peajbHOMY Yaci,
TaKUM SIK TpacyBaHHS IIPOMEHIB, JMHAMIYHE OCBITJICHHS
1 TiHI, @ TAKOX MOTYXHI MOKJIMBOCTI JUIsl yIPABIIIHHSA
CKIagHUMHU oOuucieHHsMu [3]. BuxopuctanHs 060x
IHCTPYMEHTIB pa30M JI03BOJISE TOCSITTH BUCOKOT IKOCTI
Bi3yauizalii Ta Mp OAYKTHBHOCTI B PEaIbHOMY Jaci.

Onrtumizailis peHJEPUHTY Yy pEaJbHOMY 4Yaci
nependavyae BUPilieHHs] HU3KH 3aBJIaHb, SKi BKIIOYAI0Th
SIK TeXHIYHI, TaK 1 TBOpYi acniekT. OXHUM 3 OCHOBHHX
3aBJlaHb € 3MCHIICHHS 00UYUCITIOBAILHUX PECYPCIB MPH
30epekeHHI  BHCOKOi  sIKOCTI  300paxkeHHs. Lle
JNOCATA€ThCSI  4Yepe3  3aCTOCYBAaHHSA  TEXHOJIOTIH
aJJaNTUBHOTO YIPABIIHHSA pPiBHEM JeTaii3amii, o
JIO3BOJISIE 3MEHIITYBATH CKJIAHICTh MOJIeTel 00'€KTIB,
SKI 3HAXONATHCS Ha BEJIMKIW BijJCTaHI BiJ KaMmepw, a
TAKOX BHKOPHUCTAHHS TEKCTYp 3  IOIEpEeIHbO
IIpopaxoBaHUMH JeTaisiMu. KpiM Toro, 3HauHy poiib
BiIirpae onTuUMIi3allisi OCBITICHHS 1 TIHEH, OCKUIBKH 1Ie
OJIMH 13 HAHOUIBIIMX CHOXWBadiB pecypciB y
peHaepuHTy. BuKoOpHCTaHHS METOMAIB TpacyBaHHA
MPOMEHIB y pealbHOMy 4Yaci Ta TOMNEepPEeIHE
MPOpaxyBaHHS CBITJIOBHX KapT IO3BOJISE 3MECHLIUTH
HABaHTa)KCHHS HA CHUCTEMY, 30epiraroud mpu IbOMy
BHCOKY PEaIiCTHYHICTb CLIeH [4].

Interpanis Blender i Unreal Engine y enunwmii

poboumii mpolec TAaKOXK € BaXKJIMBUM aCIEKTOM
ontuMmizamii. Ile m03BoJNsge eeKTHBHO IepemaBaT
MOJIeJi, TEKCTYPH, aHIMaIlii Ta iHII eJIEMEHTH MK [IMMH
nBoMa miaTGopMamu, 3a0e3MeUylourd TAKUM YHHOM
BHUCOKY €(DEKTUBHICTh Y CTBOPEHHI CKJ1aJHUX ClieH. Kpim
TOro, amaparHe 3a0e3medeHHs, 30Kkpema rpadivHi
npouecopu (GPU), mae kpuTuyHe 3Ha4YeHHS I
onruMizanii peHIAeprHTy. BUKOpUCTAHHA Cy4acHHX
GPU nae MOXIJIMBICTP  3HAYHO M1 IBULLIUTA
MPOJyKTHBHICTh 1 3abe3neuntd CTabIbHY pPOOOTY
HaBiTh B yMOBaX CKIIaIHUX, 0araro3aiayHux cieH [S].

Pesynbratu LOTO IO CJI1 IUKEHHS
TIPOAEMOHCTPYIOTh 3HAUHINA P AKTHI HUH IO TSHITIAI IS
PO3BHUTKY Cy4acHHX HU(PPOBUX TEXHOJOTII, 30KpemMa y
chepax po3poOKH BiZieoirop, CTBOPEHHs BipTyaJlbHAX
€KCKYPCiii, HaBUaIbHUX CUMYJISITOPIB T4 apXITEKTYPHOTO
npoekTtyBaHHs. OnrTuMizamis TpOUECiB PEeHACPHHTY
JO3BOJIUTh 3HAYHO MPHUCKOPUTH CTBOPEHHS SKICHOTO
KOHTEHTY, 3MEHIIMBIIM I[P LBOMY BHMOTH JIO
anmapaTHux pecypciB. lle 0co6GnMBO BaXJIHWBO IS
MMOYATKIBIIIB Y raly3i, OCKIJIbKH JaCTh IM 3MOTY IIBHIIIIIC
OCBOITH KJIFOUYOBI TEXHOJIOTi, €peKTUBHIIIE BTLIIOBATA
CBOT TBOPUYI 3aJ[yMH Ta 3MEHILIUTH Oap'epu s BXOy B
iHgycTpito. J1oCiiHKEHHS TAKOK CIIPUSITUME PO3BUTKY
HOBHX MiJIXOAIB y KOMIT'IOTepHii rpadili, HaJaro4u
po3poOHUKaM O1bIIe CBOOOAM JJTsI €KCIIE PUMEHTY BAHHS
Ta CTBOPEHHS IHHOBALIMHUX POy KTiB 3 MiHIMATBHAMH
TEXHIYHUMH 0OMEKCHHIMH.
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AHANI3 POJI BITIOKYENHY B PO3BUTKY MNBEPUOHUX MOOENEWU PLAY-
TO-EARN TA TAP-TO-EARNY 2025 POLII

Y 2025 poui irpoBa IHAYCTpis IEpeKHBAE
TpaHc(hoOpMaIlifo 3aBISIKM  IHTETparlii  OJOKYCHH-
TEXHOJIOTI, M0 CHPUSIIOTh PO3BUTKY TiOpHIHHMX
mozeinel Play-to-Eam (P2E) ta Tap-to-Eam (T2E). Lli
MOJIeJTi TOETHYIOTh 3ap00iTOK uepe3 akTuBHY rpy (P2E)
Ta MpocTi Aii, Taki sik kiiku uu 3aBaanus (T2E), ctaoun
MOTYJISIPHUMH 3aBJSIKM JAOCTYIHOCTI 4epe3 MOOIbHI
mwiatdopmu, 30kpema Telegram. brnokueitn 3a6e3neuye
JeleHTpali30BaHe yIpPaBIiHHA aKTMBAaMH, IPO30PICTh
TpaH3aKIiil 1 3aJydYeHHs NIMPOKOi aynuTopii, OJHAK
noTpedye aHaIi3y JUIsl OLIHKK HOTO POJIi B €EKOHOMIYHIM
CTAJIOCTI Ta MacoBOMy BHpoBajxeHHi. L1 poGora
JOCITI/IKYE, IK OJIOKYESIH BIUITMBAE HA PO3BHTOK TaKHX
riOpUIHUX MOJIeNieil, IXHIO EKOHOMIUHY e(DeKTHBHICTb i
COlliaJIbHUI BIUTHB HAa TPAaBIIiB.

3anponoHOBaHUNA TiaXin Oa3yeThcsl Ha aHamizi
JIAaHUX 13 OJIOKYEWH-Mepex, o miATpumMyrTh P2E Ta
T2E npoektn, Takux sk TON (The Open Network) un
Polygon. BukopuCTOBYIOTbCS METOIM KiacTepu3alli
JUIS BUSBIICHHS TIOBCIIHKOBUX TATCPHIB TPABIIB,
perpeciiiHuii aHaji3 i1 NPOTHO3YBaHHS IOXOJIB i
TeOpis irop AN OLIHKK OanaHcy MiX 3apoOiTKOM i
Butpatam. CHCTEMa IHTETPYEThCS 3 JAAHUMH CMapT-
KOHTPAKTIB, AKi (PiKCYIOTh TpaH3aKIil B peajJbHOMY Yaci,
JI03BOJIAIOUM T'€HEPYBAaTH PEKOMEH AL 1 onTUMi3artii
IrpOBUX €KOHOMIK, HAIIPUKIIA]], PETYJIIOBAHHS BHITY CKY
TOKEHIB YM BUHArOPO/ 32 3aBIaHHS.

Ha erani MmozentoBaHHs cuCTeMa IpeCTABICHA Y
BHTJISAJII apXITEKTYPH 3 TPhOX KOMIIOHEHTIB: HIO-TIEpIIIE,
OsokuelH-Mepexa (ikcye aaHi mpo Ail rpaBiiB (KIiKH,
3aBepmieHi Micii, ooMia NFT); mo-mgpyre, anropumvu
MAaIIMHHOTO HABYaHHS aHAJI3YFOTh I1i JIaHi, BpaXOBYIOUH
KOHTEKCT (4aCcTOTa TPH, TUIT IPUCTPOIO, FEOJIOKAILIST; TO-
TpETe, HA OCHOBI aHaNi3y POPMYIOTHCS CTpaTerii JJIs
PO3pOOHUKIB, HANpUKIad, aJanTalis CKJIAaJHOCTI
3aBlaHb 4d OaJaHCYBaHHS BHILUIAT Y TOKEHAX JJIs
YHUKHEHHS 1HQIISAIIT.

EdexTuBHICTh MO OTIIHIOETHCS 32 (Y HKIIIEFO!
E=f(P, T, R), ne P mapamerpu Play-to-Eam (uac rpmu,
cxianHicTe), T— napamerpu

Tap-to-Eamn (kinbKicTh KIiKiB, 9acToTa), R —
BuHaroposa (trokexu, NFT). BupoBapkeHHst 0510 KkueiHy
B TiOpHIHI MO CTIpHSE ASIICHTPAITI3allil yIIPaBITiHHS
Ta MiJ{BUIICHHIO JOBIPH, 1110 € KIIFOYOBUM JJIsi MACOBOTO
MoIMpeHHs1 Takux irop y 2025 pomi. OcobnuBo ne
aKTyaJIbHO JUISl KpaiH i3 HU3BKUM PiBHEM JIOXO/IIB, N
T2E crae mxepenoM J0JaTKOBOro 3apo0iTKy.

JlocitiIKeHHsI TaK0)K BPaXOBY€ COIliaIbHi ACTEeKTH,
Taki K (OPMYBaHHs ITPOBHX CIIUIBHOT 1 MOTHBALA
TpaBIIiB. brnokuein JI03BOJISIE CTBOPIOBATU

neueHtpamizoBani opranizami (DAO), saki  jgaroTte
rpaBIsIM MOXKIIUBICTh BIUTMBATH HA PO3BUTOK MPOEKTIB,
HaIpUKIIaJ, TOJIOCYBaTH 32 OHOBJIECHHS YU PO3MONLT
¢donnuis. Lle miaBHIIy€ TOSIBHICTS 2y AUTOPIT TA CHIPUSIE
MEepexoy BiJ MAaCHBHOTO CHOXXHBAHHS JO aKTUBHOI
y4acTi B €KOCHUCTeMi rpu. BojgHouac BHHHKAIOTh
BUKJIMKH, TI0B’13aHi 3 PETYJIIOBaHHIM JiSUTbHOCTI TaKHX
DAO y pi3HUX IOPUCIHKLISX.

[lle oxHMM BaXJIMBUM HaIpsAMOM € aHAI3
€KOJIOTIYHOTO BIUTUBY riOpuaHux Mojeneid. Y 2025 pori
MMUTaHHS €HeProe(eKTHBHOCTI OJIOKYEHH-MEPEeX CTalOTh
KPUTHYHUMH 4epe3 3pPOCTaHHA KPUTUKH  LIOJ0
CTMIOKMBAHHS €Heprii TpaaWuIiiHUMHU IaTGOpMamH,
takuMu sk Ethereum y wmunynomy. Buxopuctannsa
eHeproe(eKTUBHUX Mepex, Takux K TON um Solana,
J03BOJIsIE 3MeHIUTH BymieneBuit cirig P2E ta T2E
MPOEKTIB, MO0 pPOOUTH I1X NPUBAOIUBIIIMMK IS
€KOJIOTIYHO CBiZIOMUX KOPHCTYBaUiB i pO3pPOOHHKIB.
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PO3POBJIEHHA IHTENEKTYAJIbHOIO BI3BHEC-NMOMIYHUKA HA OCHOBI
LLM TA IHTENEKTYAJNIbHOIO AHANI3Y BEB-OAHUX

Y cydyacHOMy mH(pPOBOMY CEpCIOBHINI Malli
MiJIPUEMCTBA Ta CTapTanmd HOTPEeOYIOTh MIBUIKOIO
JMOCTYIy JO pEJIeBaHTHOI Oi3HEC-aHAMTHKA I
MIPUHHATTS €(PEKTUBHUX YIPaBIIHCHKHX pimieHs. [Ipote
KJIACUYHI THCTPYMEHTH aHAJITHKM 4acTO BHUMArarotb
BHCOKOTO PiBHS TEXHIYHUX 3HAHb 00 3HAYHUX BUTPAT
Ha ¢axiBuiB. Y 3B’SA3Ky 3 LUM 3pOCTa€ MONHT Ha
1HTeJIeKTyaJlbHi PillleHH, 110 aBTOMAaTH3YIOTh aHaMi3 i
CHPOILYIOTh B33aEMOJII0 KOPUCTyBaya 3 BEIUKAM
o0csroM iHpopMmaii.

3Baxaroud Ha 1e, y Hid poOOTi 3aMpOIOHOBAHO
MIPOTOTHI IHTENEKTYyaIFHOTO Oi3HEC-TTOMIYHHKA, SKAH
TIOEHY € MOYKJIMBOCTI BEJTMKUX MOBHUX Moenel (LLM)
Ta IHCTpYMEHTIB IHTEJIEKTyalbHOTO  aHAI3y
HECTPYKTYpOBaHHX BeO-nanux. Cucrema 31iHCHIOE
ABTOMAaTU30BaHy €KCTPAKIIifO Ta 00poOKy iHpopMmalrii 3
BIIKPUTHX JDKEPEJN, TAaKUX SIK CaWTH Ta COIiaibHi
Mepexi, 3 MOJANBIIO CEMAaHTUIHOK 1HTEPIPETAINEIO
BX1JHHX 1 BUX1HUX JaHUX.

Bukopucranus LLM no3Bonse 3aiiicHIOBaTH SIK
MOTIEPE/THI0  CeMaHTU4Hy  OOpOoOKy  BBEJCHHX
KODHCTYBayeM JaHHX, TaK 1 TWOJaJbIIMA aHaJi3
oTpuMaHOi iHpoOpMalii, 3a0e3Neuyoun TreHepalio
peJeBaHTHUX BUCHOBKIB Ta pEKOMEH allil.

Cucrtema Opi€HTOBaHA HA BHKOPHCTAHHS AK Y
mporeci CTBOpeHHs Oi3Hecy, Tak 1 mijg d4ac Horo
MacmTaOyBaHHS, a B TIEPCHEKTHBI MOXeE OyTH
peaxizoBaHa y BUTIAAI SaaS-miathopMH 3 I1i JIHCHOKO
MOJIEJUTIO Ta PETYJIIPHUMHU OHOBJICHHSIMH aHaJli THIHHX
3BITIB.

OCHOBHI 3aBIaHHS OCIKEHHS :

e [lpoBectn anHami3 Cy4acHHX MiJIXOJIB JO
o0y 10BH Oi3HEC-aHATITUKY HA OCHOBI LLM.

e Po3poOutn MexaHi3M iHTeprpeTalii BXigHOI
iHpopMaLii KopucTyBaya 3a 1onomororo LLM.

e PeanizyBaru CUCTEMY reHeparfii
CTPYKTYpOBAaHHX 3alHTIiB HAa OCHOBI CEMAHTHUYHOIO
aHamizy.

e JloOyayBaru iHCTpyMEHT aBTOMAaTH30BAHOIO
300py aHUX 3 BIIKPUTHX BeO-Ikepe (BeO-CKpeiiHT).

e 3a0e3neunTd KOHTEKCTHUH aHami3 310paHux
JIAHUX Ta 00y 10BY BUCHOBKIB.

e Po3pobutn BeG-inTepdeiic s 3pydHOl
B3a€MOJIIT 3 CUCTEMOIO.
e OwniHnTH €QEeKTUBHICTh 3aIpPOIOHOBAHOTO

pillIeHHS HA MPUKJIaJax pealbHUX Oi3HeC-KEHCiB.
3anpornoHoBaHe PIllICHHS Ma€ MOTEHIaN 3HAYHO
MiIBUITUTA €()EKTUBHICTh Oi3HEC-TPOIECIB MUIIXOM
3HW)KCHHSI BUTPAT Ha TIEPBUHHY aHAJIITHKY, CKOPOYCHHS
Yyacy Ha JOCIIiKSHHS PUHKY Ta TOJIMIIEHHS SKOCTI

ynpaBiiHCBKUX pimeHs. [HTerpamis LLM y mporec
300py Ta IHTeprpeTanii  JAaHUX  JIO3BOISIE
AaBTOMAaTH3yBaTH CKIIA/IHI aHAJITHYHI 3a]1adi, SIKi paHiie
BUMarajJli  py4HOro adamizy abo  3aydeHHS
BY3bKONpoQiabHUX (haxXiBIIiB.

OcoOnuBy yBary B Meax IMPOEKTY IPHUIIIJICHO
SIKOCTI Ta PEJICBAHTHOCTI 3i0paHuMx paHuX. BeO-
CKPEHITIHT 3MIHCHIOETHCSI 3 YPaXyBaHHAM TEMaTHYHOTO
KOHTEKCTY Ta KIFOYOBUX XapaKTEPHUCTHK Oi3HECY, M0
n03Bosisie  (DOKyCyBaTHUCSI HA  CHPABIi  BaXKIIUBIH
iHopMalii: KOHKYpPEHTHOMY CepeIOoBHILi, NMpoduIIx
LiTBOBOI ayAUTOPii, aKTyalbHUX TEHACHIISAX PHUHKY,
BIJITYKax KJII€HTIB Ta HAsIBHUX MpoOsieMax y ranysi. s

00poOKH HECTPYKTYPOBaHO1 iaopmarii
3aCTOCOBYIOTBCSI Cy4acHI METO I 00pOOKH TPUPOIHOT
moBH (NLP).

TakuM YUHOM, pE3YIIBTATH 1O CIIHKCHHS MAIOTh SIK
HAyKOBY, TaK 1 IPAKTUYHY LIHHICTh. 3 HAYKOBOT TOYKH
30py, po6oTa AEMOHCTPYE MOSKIHBOCTI KOMIIICKCHOTO
3actocyBanHs LLM Ta iHTeNeKTyalbHOTO aHaTi3y BeO-
JaHux 'y cdepi 1uppoBoro Oi3HEC-KOHCAITHHIY.
[IpakTiyHe 3HaYSHHS MOJATA€ Y CTBOPEHHI HYYKOIO
THCTPYMEHTY, IKUi MOKe Oy TH BUKOPUCTAHHIA ITHP OKAM
KOJIOM HIANPUEMIIIB JJISI NPUAHSTTS PillIeHb HA OCHOBI
00’ektrBHOI iH(pOpMaLii 3 AMHAMIYHOTO IHU(PPOBOTO
cepeloBUILA.
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AHANI3 NPOAYKTUBHOCTI MIKPOCEPBICHUX CUCTEM HA .NET

Orminka eeKTUBHOCTI MIKpPOCEPBICHUX apXITEKTyp
€ KIIFOYOBUM aClEeKTOM IX PO3pOOKH Ta €KCIUTyaTalli.
3pocTaHHs KOPHOPATHBHUX 1H(OPMAIIHHAX CHCTEM
BUMarae pilieHb, MmO  3a0e3[euyloTh  BHCOKY
MPOyKTHBHICTh, MacHITa0OBaHICT, Ta HaAiiHICTb.
Yepes mUpOKU BHOIpP IHCTPYMEHTIB 1 MiIXOJIB 0
BIIPOBA/DKEHHST ~ MIKPOCEPBICIB ~ TOCTA€  MUTAHHSI
po3p00OKH e(heKTHBHUX METO/I1B aHaJli3y Ta MOPiBHSHHA
iX TOpPOAYKTHBHOCTI. 3 Oy Ha Le, Y LbOMY
JIOCJII/IDKEHHI 3aCTOCOBYIOTHCS CY4YacHI MiIXOAH [0
TeCTyBaHHs, 30KpeMa iHcTpyMeHTH Apache Benchmark
[3], k6 [4] Ta JMeter [5], 1110 q03BOJISIOTH OLIIHFOBATH
MPOYKTUBHICTh MIKPOCEPBICHUX IIAT)OPM, TAKHX 5K
ASP.NET Core [1] Ta .NET 7 [2]. Lle nae 3mory
BU3HAYUTHU ME€peBaru Ta HEAOJIIKH BUKOPHUCTAHHS IIMX
TEXHOJIOTIH y peajbHIX YMOBaX €KCILTyaTallil.

MikpocepBicHa apxiTekTypa, MoOyqOoBaHa Ha
ASPNET Core [1] ta .NET 7 [2], mae mupoky
MOMYJIAPHICTh  3aBISKA  MOXIIUBOCTSAM  IIBUJIKOTO
pO3ropTaHHsl, IETKOro MaciTaOyBaHHs Ta €(peKTHBHOTO
ynpaBiiHHA. Bona 3abe3mnedye i30JAIiI0 OKpEMHX
KOMITOHEHTIB, 110 MiIBUIIY€E CTIHKICTh TA MIHIMI3Y€ Yac
Ha po3ropTaHHs. BojgHowac po3yMiHHSA KIFOUOBHX
napaMeTpiB, ki BIUIMBAIOTh Ha i MPOJYKTUBHICTb, €
KPUTUYHO BaXKJIIMBUM JUJIs ONTHMI3alii poOOTH TaKux
cucteM. /115 nopiBHAHHS ePEKTHBHOCTI MiKpOCEPBICHUX
MiJIXO0/TIB CTBOPIOETHCSI [1BA BAPIaHTH OJ{HOTO JI0JATKA:
MOHOJIITHHH Ta MiKpOCepBIiCHUI, peai3oBaHi Ha 0a3i
ASP.NET Core Web APIL. TectyeTrbcst mpoAyKTUBHICTD
000X apXiTeKTyp 3a O0JHaKOBUX YMOB. OKpeMy yBary
MPUIIJIEHO KOMYHIKamii MK  cepBicamu, sKa
3IACHIOETECS JBOMa OCHOBHHUMH METOJAMH: Yepes3
HTTP-3anutn 12 4yepe3 Opokep MOBIAOMICHb
(RabbitMQ abto Kafka), mo m03BOJIs€ OMIHUTH TXHIO
3aTPUMKY Ta IIPOITY CKHY 3/1aTHICTb.

Jis TecTyBaHHS IPOTYKTHBHOCTI 3aCTOCOBYIOTHCS
Pi3HI IHCTPYMEHTH:

Apache Benchmark [3] BuKopucTOBY€ThCS mist
OI[IHKH IIBHIKOCTI BiITIOBI[li CEPBEPIB;

k6 [4] 3acTOCOBY€ETBCS ISl CHMYJISIIIi BEJIHKOL
KIJIbKOCTI OJTHOYaCHUX KOPUCTYBayiB;

JMeter [5] mo3BoIsE MpOaHATI3YBATH CTA01THHICTH
CUCTEMH ITiJ] BACOKHUM HaBaHTa)KCHHSIM.

BumiproBaHHs TIPOAYKTUBHOCTI MiKPOCEPBICHHX
mwiatdopm Ha ocHoBI ASP.NET Core [1] i .NET 7 [2],
BHU3HAYEHHS OCHOBHHX (DaKTOPIB, IO BIUIMBAIOTH Ha
epexTuBHICTF pPOOOTH, a TaKOX  IPOBEICHHS
MOPiBHSUIBHOT'O aHAITI3Y HA OCHOBI TECTOBUX CIICHAPIIB €
TOJIOBHUMM LIISAMH LIBOT'O A0 CI [PKEHHSL.

Po3BUTOK  MIKpPOCEpBICHOI  apXiTeKTypH €
BaXXJIMBUM HAIPSIMKOM ONTHMi3alii KOPHOPaTHBHHUX
iHpopmauiiiHux  cucteM.  30inbIUeHHS  0OCHIIB

00pOoOFOBaHNX MaHWX Ta HEOOXITHICTH BHCOKOI
LIBUJIKOCTI OOpOOKM BHMAaraloTh HE JIMIIE HOBHX
TEXHOJOTIH, a ¥ YITKHX KpUTEpiiB  OLIHKA
MIPOJIy KTUBHOCTI.

OckibKn MiKpocepBicu € e)eKTUBHIM cTI0cOO0OM
oprasizaiii poOOTH MPOTpaMHUX PillIeHb, HEOOXIITHO
PO3pOOUTH MiIXO/IH IO OLIHKU IXHBOT MPOAYKTUBHOCTI
JUIsl pi3HUX CIEeHapiiB BUKOpHUcTaHHSI. Mikpocepsicu
CYTTEBO BIUIMBAIOTh HA PO3BUTOK cydacHux IT-pimieHs,
ocobnuBOo y cdepax aBromMaTH3alii pPO3TOPTAHHS,
MacmraboBanocTi Ta Oe3neku. [lnarhopmu ASP.NET
Core [1] Ta .NET 7 [2] n03BOJISIIOTE CTBOPIOBATH
BUCOKOIIPOJIYKTHBHI MIKPOCEpPBICHI CHCTEMH, IO
3a0e3MmevyloTh e€(EeKTHBHE YIPABIIHHSI pecypcamy,
NPOCTOTY iHTErpallii Ta 3py4YHe po3ropTaHHs. 3i0pani
pe3yibTaT AHAII3YIOThCS JUTs BUSIBJICHHS
Hale(eKTUBHIMMX KOHQIrypamiii y pi3HHX YMOBax
eKCIuTyaTari.
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AHANI3 METO[IB HABYAHHA WTYYHUX HEMPOHHUX MEPEX NPAMOIO
NOLWWPEHHA

Ha ceorognimHiii JeHb ICHYIOTH JBI 3a€MO-
30aragyroyi ogHa  OAHY  METH  HEHpPOHHOIO
MOJICJIFOBAHHS: MepIia — 3pO3YMITH (PYHKI[IOHYBaHHS
HEPBOBOI CHUCTEMH IIIOJIMHU Ha piBHI (i3ionorii i
TICUXOJIOTI1 1 IpyTa — CTBOPUTH 0OUHCIIOBAJIbHI CUCTEMH
(TyuHi HEHpPOHI MEpexi), MO BUKOHYIOTh (PyHKIIIL,
1o1i0Hi 10 PyHKIIH MO3KY.

ry4ni wHetiponni mepexi (LIHM) e monensivmu
HEHPOHHOI CTPYKTYPHU MO3KY, IKUH 37aTeH CIpUHMATH,
00po06usiTH, 30epiraTy Ta NpoAyKyBaTH iHpopMmariro [1].
OcoONuBICTIO MO3Ky TakOX € HaBYaHHA Ta
CaMOHABYaHH: HA BJIACHOMY JOCBizi.

AnanTBHI CHCTEMH Ha OCHOBI IITyYHHX
HEHPOHHHUX MePexk 103BOJIIOTh 3 YCIIIXOM BHUPILIyBaTH
npolOiieMr  po3Mmi3HABAaHHA  00pa3iB, BUKOHAHHA
MPOTHO3IB, OMNTHMi3allii, acoIMmiaTWHBHOI TaM'ATi i
KepyBaHHSA. MexaHi3M  NPUPOJHOTO  MHCIICHHS
Oazyerbcs Ha 30epexeHH] iH(opMarlii y BUTIIsi i 00pasis.

ITy4Hi HEHPOHHI MEPEXKi TO3BOJISIIOTH CTBOPEHHS
nmapaneibHUX MEpPeX, 1X HABYaHHSA Ta BHUPINICHHS
IHTEJIEKTyaJlbHUX 3aBlaHb, HE BHUKOPUCTOBYIOUH
TpaJuLiHHOTO IPOTPaMyBaHHSL.

B ocTaHHI poku y CBiTi OypXJIMBO PO3BHUBAETHCS
HOBa TPHKIAJHA O0JACTh IUTYYHOTO IHTEICKTY, SKa
CHeIiani3yeThCsl HAa BHUKOPHUCTAHHI s BHPILICHHS
IHTEJIEKTy aJIbHUX 3a]1a4 LTy YHUX HEHP OHHUX MEPEKax.

AKTyanpHICTh JOCIHIIKEHb Yy LOMY HANPSMKY
MiITBEPUKYETHCS  BEJMYE3HOK KUIBKICTIO — Pi3HO-
MaHITHUX BuKopucTtans [ITHM.

OCHOBHMMM KJIacaMH 3aBAaHb, y IKHX HA CbOTO/HI
YCIIIIHO BUKOPUCTOBYIOTECS pimeHHsS Ha 60a3i [ITHM, e:

- 3a71a4i-aMpOKCHUMAIiT;

- MPOTHO3YyBaHHS;

- Kracugikaris Ta po3mi3HaBaHHSI 00pa3is;

- KllacTepH3allis;

- imeHTH(]iKalliI-OLiHIOBaHHS;

- acolllaTUBHE-KepyBaHHI.

I3 HaBe1EeHOTO NepeliKy IPOTHO3YBaHHS € OJHUM 13
Hal0iIpII HEOOXIMHHX, ae NMPU HOMY W OJHHUM i3
HAWUCKJIAJHININX 3aBJaHb IHTEIEKTYaJbHOTO aHaJi3y
JaHUX.

[IpoGiaemn  mporHO3yBaHHA  TOB’s3aHl 3
HEJOCTATHLOIO AKICTIO M KIUIBKICTIO BXIJIHHX JaHHX,
3MiHAMH CEpeJIOBHINA, y SKOMY MpOTIKae IMpoIiec,
BIUTUBOM CY0’ €KTUBHHUX (DAKTOPIB.

Merta KOCITiDKEHHS: aHAJi3 i TOPiBHAHHSI METOJIIB
HaBYaHHS JIS ITiIBUIICHHS €(PESKTUBHOCTI Ta TOYHOCTI
HIHM.

Ty4Hi HEipoMepeKi KOHCTPYIOIOTHCS 3 0230BOTO
6JIOKY - INTYYHOTO HEWPOHY.

[HIIOI0 BJIACTHBICTIO HEMpOMEpEX € BeITHYE3HA
KUTBKICTB 3B'S13KiB, SIKi TIOB'SI3YIOTh OKPEMi HCHPOHH.

I'pynyBaHHS HEHpOHIB y MO3KY JIIOJIUHU
3abe3neuye  0o0OpoOky iHdopmamii  JAUHAMIYHKM,
IHTCPAKTUBHAM Ta CaMOOPTaHi3ylOUUM  IIIISIXOM.
Biosoriuni HEWpOHHI Mepeki 3 MIKPOCKOMMYHHUX
KOMIIOHEHTIB ICHYIOTb Y TPHUBHUMIpHOMY IMpPOCTOPi i
3/IaTHI 10 PI3HOMAHITHUX 3'€/{HAHb.

Ane nns peanizamii MTYyYHUX MEPEX MPHCYTHI
(i3nuHI 0OMEKESHHS.

OO0'emqHylOYHCh Y Mepexi, WTy4YHI HEeHpOoHU
YTBOPIOIOTH cHCTEMY 00poOku iHpopmarii, ska
3a0e3mneuye e(DeKTUBHY a1aNTAIiF0 MOIEI /10 TIO CTIMHKX
3MiH 3 00Ky 30BHIIIHBOI'0 CEPEJIOBUIIIA.

B nponeci ¢pyHKIiOHYBaHHS MEpeKi BiTOyBaeTbCs
TePETBOPEHHS BXiTHOTO BEKTOpA CUTHAJIIB Y BUX1THHIL
KoHkpeTtHuii BHI  NEepeTBOpPEHHS  BHU3HAYAETHCA
apXiTEKTypol0  HeHpoMepeki,  XapaKTepHCTHKAMH
HEHPOHHUX EJIEMEHTIB, 3aco0amMu KepyBaHHs Ta
CUHXpOHi3amii  iHGOpMamiiHUX  TOTOKIB MDK
HEMpOHaMU.

BaxxuBuM (akTopoM e(QeKTHBHOCTI Mepexi €
BCTAHOBJICHHS ONTUMAIBHOI KUJIBKOCTI HEHpPOHIB Ta
THITIB 3B'SI3KIB M>K HUMH [2].

Ha ©6a3i opniei apxitektypu Moxe Oyt
peaxizoBaHO pi3Hi MapaJurMi HEHPOMEpEKi 1 HaBIaKu.
Cepen BIIOMHX apXiTEKTypHHUX pillleHb BHUILUISIOTH
rpyity ciiabo 3B’ 3aHUX HEMPOHHUX MEPEIK, y BUMIAJIKY,
KOJM KOXHHUM HEHPOH Mepexi 3B'SI3aHUi Jume i3
cycigHiMu. B MOBHO 3B’s13aHHMX HEWpoMepekax BXOIU
KOXXHOTO HelpoHa 3B'i3aHi 3 BUXOJaMH BCIX pelIm
HEHPOHIB.

Cnucok nitepatypu

1. OcHOBH mITYYHUX HEHPOHHHX Mepex [Enekrponnnit
pecypc] — Pexxum pocrymy :  https://learn.ztu.edu.ua/mod/
resource/view.php?id=168934.

2. JlaBpeHtok M.B - AnropurMu MamgHHOIO
HaBuyaHHA. [EnextponHmii pecypc] — Pexum noctymy:
https://mechmat.knu.ua/wp-content/-uploads/2024/05/-
alhorytmy-mashynnoho-navchannia.-hlyboki-nejrome-rezhi-
v-zadachakh-mekhaniky-sutsilnykh-seredovy-shch.pdf.
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OBIrPYHTYBAHHA BUBOPY TEXHONOIW AN CTBOPEHHSA BEB3ACTOCYHKY
AnA OBJIKY KBUTKIB KIHOTEATPY TA AOMIHICTPYBAHHAM KIHOCEAHCIB

Cy4acHi KIHOTeaTpu CTUKAIOThCS 3 HEOOX1THICTIO
aBTOMaru3anii TporeciB  OpOHIOBaHHS  KBUTKIB,
VOpPAaBIIHHSA CeaHCaMH Ta B3a€MOMIl 3 KIIEHTAMMU.
BincyTHiCTh I1IEHTpa1i30BaHOI CHCTEMHU YIPABIIIHHA
MPHU3BOJUTh JO HE3PYYHOCTEH JJisi KOPHUCTYBadiB,
3HIKEHHSI €(DEKTUBHOCTI 00CITYTOBYBaHHS Ta MOKJIUBHX
¢inancoBux Brpat. TpaaumiliHi criocoou OpOHIOBaHHS
yepe3 0COOMCTHH BI3UT HE BIAMNOBIJAIOTH Cy4aCHUM
O4YiKYBAaHHSM KIII€HTIB, SIKi IMparHyTh LIBHIKOTO Ta
3pY4HOTO AOCTYIIy 10 HOCIYT Yepe3 iIHTePHET.

AXTyaJbHICTh TPOOIIEMH 3y MOBIICHA 3P OCTAIOUIMHA
BUMoOTraMu J1o 1mdposizamii chepu mociyr, 30Kkpema
KiHOIHAYCTpii. bBidpmicTe KopuCTyBadiB Bigmaroth
nepeBary oHlaliH-cepBicam JiJisi OpOHIOBaHHS KBUTKIB 1
Teperisay po3KIany, MO TiABUIIYE HEOOXITHICTh
po3poOKH epeKTHBHOTO BeO3acCTOCYHKY. BimcyTHicth
TaKol CHCTEMH MOXE MPU3BECTH 10 BTPATH KIIIE€HTIB,
3HIDKEHHS ~ piBHS ~ IXHBOi  3a/JI0BOJICHOCTI  Ta
Hee(DEeKTUBHOTO YIIpaBIliHHS PECypcaMu KiHOTeaTpy.

CrBopeHHS Be03acTOCYHKY [UJIsi  KiHOTeaTpy
JO3BOJIUTE:

1. 3Ha4YHO CHOPOCTHTH MpPOLEC OPOHIOBaHHA
KBUTKIB, YCYHYBIIHU IOTpeOy B (hi3MIHOMY Bi/BiAyBaHHI
Kacu;

2. ITiABUIIUTH JOCTYNHICTh HOCIYT JUISl IIUPOKOT
ayIUTOPii, BKIFOYAI0UYX MOOITIbHUX KOPHUCTYBaviB;

3. ABTOMAaTM3yBaTH YNPAaBIIHHS CeaHCaMHU Ta
KBHTKaMU, 3MEHIIYFOUH KUTbKICTh IOMUIOK;

4. Hapgatu KJIi€HTaM JI0JTaTKOBI MOJKITHBOCTI, TaKi
SK TIepPCOHAN30BaHI pekoMeHAallil GinbMiB, OLIHKK Ta
BIATYKH;

5. IMigBunmTy e heKTUBHICTB Oi3HECY , 301JTb ITHBIIA
KUTBKICTh OpOHIOBAHB 3aBISKH IPOCTOMY Ta 3PYYHOMY
inTepdeiicy.

Po3poOka BeG3acTOCyHKY BKIIOYAE pealli3aliio
JIBOX OCHOBHHX KOMIIOHCHTIB: CEpPBEPHOT YACTHHHU Ha
6a3i ASP.NET Web API ta wiieHTCHKOi YacTHHH 3
BukopuctanusiMm React. ASP.NET Web API 3a06e3neuye
ctBopennsi RESTful-cepsiciB s B3aemosii 3 0a3or0
JaHux, a React 103BoJisie po3poOMTH JUHAMIYHUE 1
3pyuHwii inTepdeiic kopuctysaya [1,2].

Bubip TexHom0Tii 00yMOBJICHNH IX IIepeBaramu:

1. ASPNET Web API - BucoOkonpoayKTHBHHUIA
(bpeiiMBOPK JUIsl CTBOPEHHS HAAIHHUX BeO-CITYKO, 110
3a0e3mnedye MaciiTaboBaHICTh, OE3MEeKy Ta IIBUIKICTD
PO3pO0OKH;

2. React - ognHa 3 HaimomysipHimux JavaScript-
010J110TeK 111 CTBOPEHHS IHTEPAKTUBHUX 1HTEpQeiiciB
KOPHCTyBaya, Mo 3abe3nevye MIBUAKY B3aEMOJII0 3
CepBEPOM 1 HOKPAILCHUIA KOPHCTYBALBKHI TOCBII.
YK 004.42

3. SQL Server - BHUKOPHCTOBYE€TbCA IS
30epexkeHHs iH(opMalii PO CEaHCH, KBUTKH Ta
KOPHUCTYBadiB, 3a0e3Iedylou IIBUAKHA JJOCTYN i
HaJliliHe 30epiraHHs 1aHuX.

OcHoBHI ¢$yHKIiOHATBHI
Be03aCTOCYHKY:

1. Tlamens anMiHicTpaTtopa i YIpaBIIiHHA
KoHTeHTOM. [IaHenb aMiHICTpaTOpa IOBUHHA HAJ1aBATH
MOXJIMBICTh JIOJaBaTH Ta pejaaryBatd (QijabMmu,
BKa3yIO4H JeTalli Ipo IX OIUC, ATy BHUXOAY, JKaHp,
noctepu Ta Tpeiiepu. Takoxk agMiHICTPaTOp Ma€ 3MOTY
JI0/IaBaTH HOBI C€aHCH, 3MIHIOBATH iX yac Ta 3aji. Kpim
TOTO, CHCTeMa IIOBHHHA 3a0e3ledyBaTh IOCTYN IO
VOpaBIIHHA  KOPUCTYBa4aMH, IO  JAa€  3MOTY
TeperisagaTi icCTOpir0 OpoHIOBaHP Ta IHII  Jii
KOPHCTYBaUiB.

2. BpoHtoBaHHsI KBUTKIB oHNaiiH. KopuctyBau mae
3MOTY MEpPEeTISHYTH AeTajli CBOro OpoHIOBaHHS (dac,
JlaTa, Miciie);

3. Peectpamiss Ta aBTOpH3alisl KOPHCTyBadiB.
ABTOpHM3alLlis Yepe3 JOriH 1 Tapoib JO3BOJSE
KOpPHUCTYyBady OTpUMATH JAOCTYyI JO OCOOHCTOro
kaOiHeTy, /€ BiH MOXe NeperisfaTH CBOi KBHUTKH,
3aJIMIIATH BIATYKU PO QiTbMH, 8 TAKOXK 3A1HCHIOBATH
1HIIII IepCOHAaII30BaHi Jii;

4. Biaryku Tta ouiHkm ¢inemiB. Kopuctysadi
MOXYTb OLIHUTH (inbM 3a mKanorw Bijg 1 1o 5. Kpim
TOTO, € MOXIIUBICTh 3aJIMIIUTH TEKCTOBHH BIATYK, B
SKOMY KOPUCTyBa4 MOXE IONITUTUCS  CBOIMH
Bpa)XEHHSIMH BiJl IEPETIISILY;

Meta nociipKeHHs: po3poOUTH Be03aCTOCYHOK
JUIsL KiIHOTeaTpy, 10 3a0e3redye MIBUIKY B3aEMOJII0
KOPHUCTYBaiB i3 CHCTEMOIO Ta CIPOIIY€ YNpPaBIIiHHA
KOHTEHTOM. Po3po0iieHnii Be03aCTOCYHOK JIO3BOJIHTH
ONTHMI3yBaTH  Tpolec  OpOHIOBAaHHSA  KBHTKIB,
ABTOMATH3yBaTH YIPABIiHHI CEAHCAMH Ta MOKPAIHTH
KOPHUCTYBAaLBKHIA TOCBIJ MUISIXOM 1HTErparii Cy4acHux
TEXHOJIOTii Be0-po3poOKu.

MOKIABOCTL

Cnucok nitepatypu

1. ASP.NET [Enexrponnuii pecypc]// Bikinemist:
BUIbBHA  CHUMKIONEMIS.  — Pexum  mocrymy:
https://uk.wikipedia.org/wiki/ASP.NET.

2. React [Enextponnmii pecypc] // Bikinenis:
BUIbHA  CHIUKIOMEMiS.  — Pexum  poctymy:
https://uk.wikipedia.org/wiki/React.
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CYYACHI BUKITUKN KIBEPBE3MNEKN B YKPAIHI B YMOBAX BOEHHOIO CTAHY

B ymoBax cydacHoi BiiiHH 3a(hiKCOBaHO 3pOCTAHHS
KIUIBKOCTI KibepaTak, 110 cTae HacJiAKoM Oe3rnepepBHOi
KiOepBiliHU Ta 301TBIICHHS 3aTPO3H 3 00Ky POCIHCHKUX
XaKepiB. Tomy 3abe3neueHHs eexTrBHOTO
KiOep3axucTy CTae OJAHUM 13 HAaHaKTy ANTbHIIIUX 3aB/IaHb,
OCKITbKM y 0araThbOX Cy4YaCHHX OpraHizamiil pi3HuX
rajxy3eidl IisabHOCTI BCIO iH(GOpPMAIIiD BCE 4YacTille
30epiratore y nu¢poBiii abo eyeKTpoHHiH (hopmi Ha
OKpEMHUX KOMII'IOTepax YM IHIIUX NPUCTPOSX UL
30epiraHHs JaHUX.

Cnin 3a3HaYyuTH, OO0 TOHATTA 1HQOpMAaIiHHOT
Oe3MeKH € IIe OJHUM METOJIOM BU3HAYCHHS Oe3IeKu
JIAaHUX, SKa MOYE MICTUTH B €001 KOH(]iICHIIHHICTD,
LOUTICHICT, Ta JOCTYIHICTh JdaHUX. I[H(hopMariiHa
Oesnexka VYKpaiHM €  BaXJIMBUM  KOMIIOHEHTOM
HallloOHaNbHOi  Oe3neku ¥ 3a0esmedye  3axXuUCT
JIEPKABHOTO CYBEPEHITETY, TCPUTOPiaTbHOI MiJIiCHOCTI,
JEMOKPATUYHOTO KOHCTUTYLIWHOTO Jady, a TaKoX
IHIINX Ba)XJIMBUX IHTEPECiB JIOJUHM, CYCIIJIBCTBA i
JepkaBu. Bona MicTUTh 3a0e31eYeHHs] KOHCTUTY LI HIHHX
mpaB i cBoOOX NMOIWHM Ha 30MpaHHs, 30epiraHHs,
BUKOPHUCTaHHA Ta IOIIMPEHHS iH(opMalii, a TaKox
JIOCTYTI JI0 TIepeBipeHoi Ta 00’ exktuBHOT iHdopmarii[ 1, c.
106].

OpHuM 13 KJIIOYOBHX HAMpsMiB 3a0e3redeHHs
kibepOe3rnieku €  po3poOka Ta  BIPOBAJKECHHS
KOMIUIEKCHHX CTpaTerii 3aXMCTy, IO BKIIOYAIOTh
OaratopiBHeBYy ayTeHTH(iKali0, IUPPYBAHHS JTaHMX,
MOCTIHHUA MOHITOPUHT MEpPEKEeBOI aKTUBHOCTI Ta
3aCTOCYBaHHSl INTyYHOTO IHTEJCKTY IJIS BHUSBJICHHS
aHoMaJtiil. BayxiuBy poJib Biflirpae i miABUILIECHHS PiBHS
nu¢poBOi TPaMOTHOCTI TIPAIiBHUKIB Ta KOPHUCTYBAHIB,
OCKIJIbKM 3HAayHa 4YacTHHA Kibepartak 3A1HCHIOEThCS
4yepes ColliaibHY 1HKEHEPito Ta (PIlIMHIOB1 CXEMHU.

Kpim Toro, icHye edekTHBHA CUCTEMa 3aXUCTY Ta
MpoTU/iIl BYMHEHHI I[IKOJM Yepe3 MOIIUPEHHS
HEraTMBHUX 1H(QOPMALIMHUX BIUIMBIB, BKIIOYAIOUU
CKOODPAMHOBaHE ITOIIUPEHHS HeTlepeBipeHol iHopmarii,
JEeCTPYKTUBHY MpoONaraHay Ta iHI iH(popMaliiiHi
ornepallii, a TAKO’K HECAHKIIOHOBAaHE PO3IIOBCIOKECHHS,
BUKOPHUCTAHHA Ta MOPYIIEHHS WiJIiCHOCTI iH(popMaii 3
00MeXEHNM JOCTYTIOM.

OcTanHiM 9acoMm KibepOesmeka Ta ii pi3Hi acrekm
CTaroTh 00’ EKTOM ITi/IBUIICHOI yBaru HaykoBliB. [Ipore,
3HaYHA KUIBKICTh NMUTAaHb 3aJHUIIAETHCS HEIOCTATHBO
BHUBYEHOIO, II0 3yMOBJEHO CTPIMKAM PO3BHTKOM
€JICKTPOHHHUX TEXHOJIOTI Ta CYCIJIbCTBA 3arajiom.
BunukaeHHST HOBHX 1H()OPMAIIHUX MO>KJIMBOCTEH
BIUIMBY Ha COLliaJIbHI MPOLIECH CIIPHYHHSE [TOSIBY HOBUX
3arpo3 Oesmeri, IO, CBOE Yeprolo, MoTpedye
0e3nepepBHOr0  BIOCKOHAIEHHA Ta  OHOBJICHHA
MEeXaHi3MiB i cucTeM Kibepzaxucry [2].

YV 1boMy KOHTEKCTI IOLIIBHOIO € TTO3uLis YepHuin
10.0. ta Mansuesoi LP., sxi 3a3Havaiorh, 10 B
CY4aCHHX YMOBaX OUIBIICTh JaHUX 30epiraerecs B
CJICKTPOHHOMY a00 ITU(PPOBOMY (GOPMATI, IIIO 3y MOBITIOE
MiJIBUILIEHY yBary J0 NMUTaHb KibepOe3neku. 3okpema,
kibepaTaky, CHPUYMHEHI MOUIMPEHHAM IIKiIJIMBOTO
MPOrpamMHOro 3ale3leveHHs Ta JiIMH XaKEPChKUX
yIPYNOBaHb, CTAHOBJSATh CEPHO3HY 3arpo3y JJist
(YHKIIOHYBaHHS KOMIT IOTCPHUX CHCTEM 1 MEpEeK Yy
BCHOMY CBITI. Y 3B’SI3Ky 3 LIUM CY4YacHi Ooprasi3aii
IOBUHHI BiJIIIOBIJaJIbHO CTABUTUCS J10 ITUTaHb 3aXUCTY
IU(POBHUX aKTHUBIB, IHBECTYIOUH HEOOXIHI pecypcH B
TIOCHJIEHHSI cCCTeMU KibepOesneku. B iHImoMy BumaiKy
BOHH PHU3HUKYIOTH 3ITKHYTHCS 3  MacCIITaOHWUMH
CUCTEMHMMH IOPYLICHHSIMH, BHTOKaMH JaHHX Ta
IHIIMMU HETATHBHUMH HACJiJKaMHU KiOep3JIOYMHHOCTI
[3,c.94].

Omxke, KkoHuenmis KkidepOesneku moTpedye
Meperssiay y 3B’ 3Ky 31 HIBUAKUMHE TpaHCHOPMAILIISIMU B
iHpopMaliiiHOMy  CEpeloBHII Ta  MPOBIAHUMHU
TCHJICHIIIIMU PO3BHUTKY II00AILHOIO CYCIiJIbCTBA, SKS
Jenani  Oinplie  opieHTyeTbess Ha  iH(pOpMaiiHi
TexHoJioril. BogHodac aHani3 YMHHOTO 3aKOHOABCTBA
CBIUUTH IPO HASBHICTb HU3KU HEHONIKIB y cdepi

MIPaBOBOTO peryroBaHHS KibepOe3neku
(kibepoOoponn), 1m0 BUMarae po3poOJeHHS Ta
BIIPOBA/KEHHS  BIANOBIAHUX NPOMO3MIIN M0N0
pO3B's3aHHS HAsSBHUX MpoOJeM 13 BpaxyBaHHIM
NPOLIECIB €BPOTEHCHKOI IHTETpallii.
Cnucok nitepatypu
1. Tlpo OCHOBHI 3acagu 3a0e31e4YeHHs

kiOepOesnexn Ykpainu : 3akoH Ykpainu Bix 05.10.2017
Ne 2163-VIII// ba3za nanux «3akOHOAABCTBO Y KpaiHW» /
Bepxosna Paga Ykpainu. URL: https://zakon.rada.gov

.ua/go/2163-19 (nara 3BepHenns: 20.03.2025)

2. Kpacuenko, B. K., & Sfposuii, K. B. (2024).
CYYACHI BUKJIMKU KIBEPBE3IEKW B YKPAIHI
B YMOBAX BOEHHOI'O CTAHY.

3. Yepuum 1O. O., Mansnesa I. P, IlItonna P. M.
Ananiz geskux KiOep3arpo3 B yMOBax BiiHM:
Enexrponne gaxose HaykoBe BumaHHs. Kibepbesneka:
OCBITa, HayKa, TexHika, 4 (16),2023.C.37-44.
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3ACTOCYBAHHA WUTYYHOIO IHTEJNEKTY B ABTOMATU3OBAHUX CUCTEMAX
YNPABJIHHA ®IHAHCOBUAMU PUSUKAMMU

B ymoBax cyuacHoro ¢iHaHCOBOro pHHKY Ta
3pocTalodoi  CKJIagHOCTI  €KOHOMIYHHX  IPOIIECIB,
(iHAaHCOBI yCTaHOBM BCE€ 4YaCTIlIe 3BEPTAIOTHCS JIO
TexHouoriIi wTy4yHoro intesnekty (L) mis mokpaieHHs
CUCTEM yIpaBIiHHs (iHAHCOBUMHU PH3UKAMH.

i TexHoJOrii, BKIIOYAIOUN MAIIMHHE HAaBYaHHS,
HEHpOHHI  Mepexi Ta aNTOPUTMIYHI  MOJem
MPOTHO3YBAaHHSA, JO3BOJSIOTH OaHKaM Ta  IHIIUM
(hiHAHCOBMM OpraHi3alisM OUIbII TOYHO OIIHIOBATH
KpPEAWTHI, PUHKOBI Ta ONeEpaliliiHi PU3UKH, BUSBISATU

mIaxpaiicbki omepalmii Ta MiABHIIYBaTH 3arajbHy
cTabinbHicTh pinaHcoBOi cuctem [ 1;4].
OpHak, He3BaXal4d Ha YHCJICHHI TepeBaru

Bukopuctanu L1, icHyt0Th 3HaYHI BUKIIMKH, TIOB’ 13aHi 3
Horo BIPOBa/PKEHHSAM, 30KpeMa IUTaHHS MPO30POCTi
aJTOPHUTMIB, TEXHIYHI 0OMEXEHHS Ta CYMICHICTh CHCTEM
Ta PEryJIsATOPHI 0OMEKEHHSL.

Tomy wmeroro 1i€i poOOTH €  TOCHIJKESHHS
MOJKJIMBOCTE}l 3aCTOCYBAHHS IUTYYHOTO IHTENEKTY B
ABTOMATHU30BaHMWX CHCTEMax YTpPaBIiHHSI (iHAHCOBHUMH
pU3MKaMHM, aHalli3 Horo e(QeKTUBHOCTI y IMOPIBHSAHHI 3
TPAJUIIHHUMU MiJXO0JIaMH Ta BHSIBICHHS MMOTCHIIWHUX
PU3UKiB Ta 00MEXKEHb.

J171s1 nOCSITHEHHS 111€1 MeTH HEO0X1/THO BUPIIIUTHU TAKi
3aBaHH]: 03HAHOMUTHUCS 3 OCHOBHUMH MiIXOJaMu [0
Bukopuctanus LI y ¢dinancoBii chepi; mpoaHamizyBamm
e(heKTHUBHICTh ANTOPUTMIB NMPOTHO3yBaHHS (piHAHCOBHX
PU3UKIB; JOCTIANTH AOCBI BIPOBAHKEHHS TAKUX CUCTEM
y 6aHKax Ta iHAHCOBHX yCTaHOBAX; OLliHUTH P €Ty TOPHI
Ta eTuuHi acriekty Bukopuctanus L1y ¢pinancosiit cdepi
[2].

O0’€KTOM JOCII/IKEHHSI € TPOIEC BIPOBAJKEHHS
TEXHOJIOTIH IITYYHOTO IHTEJICKTY B CUCTEMH YTIPABIiHHSI
(hiHAaHCOBMMHM PU3MKaMH Ta IXHil BIUTHB Ha €()EKTHBHICTH
(yHKIIOHYBaHHS (hPiIHAHCOBUX YCTaHOB.

BaxnuBum acmekrom 3actocyBanHs LI B
yOpaBiiHHI  (DIHAHCOBHMH pPU3MKAMH € PO3YMIHHS
INPUHIMOIB  POOOTH IMX TEXHOJIOTH. Anroputmu

MalIMHHOTO HaBYaHHS aHANI3yIOTh (piHAHCOBI JaHi s
BUSIBJIICHHS 3aKOHOMIpHOCTEH 1 IPOTHO3YBaHHS PU3HUKIB,
M0 MiHIMI3y€e BTpaTH Ta NiABHINYE e(EeKTUBHICTh
YOPaBIIHCBKUX pilmieHb. BHKOpHUCTaHHS HEHPOHHNX
mepex ta I cnpusie mBUIKOMY pearyBaHHIO Ha 3MiHU
PYHKY Ta TOYHIIINM ITPOTHO3aM [3].

Opnak, BopoBamkenns I B ympasmines
(hiHAHCOBUMHM PH3MKAMHU CTUKAETHCS 3 PSJIOM MEPEIIKO/I,
OCHOBHHUI BUKIHMK - 1Ie¢ Opax Mpo30pOCTi aJrOpPUTMIB,
OCKIUJIBKH MOJIeJTi MAIIMHHOT'O HABYAHHS € CKJIQTHUMH IS
iHTepnpeTamii. €  Takok ~ mpoOiieMa  HecTadi
KBaJIi()IKOBAHUX CHEI[IANICTIB Il HAIAIITYBAHHS TAKHX
cucteM. TpaaulliiiHi METOIW OIIHKA PHU3UKIB TaKOX

IMOOKO IHTETPOBaHi, 10 MOYKE BUKJIMKATH OTIip 3MiHAM 3
OOKy IpaIliBHUKIB.

Tomy oIHMM i3 OCHOBHHX 3aBJIaHb Ili€i poOOTH €
JOOCII/DKEHHS IEPEIKo/l, 0 MOXYTh BUHHKHYTH IpHU
BIIPOBA/KEHHI IITYYHOTO 1HTEJIEKTY B aBTOMAaTHU30BaHI
CUCTeMH YIIPaBIiHHS (IHAHCOBUMHU PU3UKAMHU, & TAKOK
PO3po0OKa peKOMEH 1Al 010 iX 0 0IaHHS.

OkpiM  1OBOTO, BaXJIUBO NPOBECTH  aHAJI3
epextuBHOCTI BHKopucTtaHHs I y mopiBHAHHI 3
TpaIUIIHHUMUA METOJIaMH YIpPaBIiHHA (iHAHCOBUMH
PHU3UKAMH.

Ile m03BONHUTH BHU3HAYUTH, YH CHPABIl IITYYHHUIH
iHTeNeKT 3a0e3leduye BHILy TOYHICTh MPOTHO3YBAaHHS
PHY3HKIB, 3MEHIIICHHS 30UTKIB Ta TiIBUIIICHHS (PiHAHCOBOI
CTIfiKOCTI OpraHizarii.

OTxe, y pe3ylbTaTi mi€i podoTH mepeadadacThes
OTpUMATH TPYHTOBHY iH(OpMAIIO0 MPO MOXKIUBOCTI
BripoBaypkerHs LI y cdepi ynpaBninHs ¢iHaHCOBUMHI
pusukamu. Lle BKITouae BUBYSHHS Pi3HUX ITiIXO/11B, TAKAX
SK METOJM MAIIMHHOTO HaBYaHHs, HCHPOHHI Mepexi,
€KCIIepTHI CUCTEMH Ta iX 3aCTOCYBaHH: Y OaHKIBCHKil Ta

(hinaHCOBIH cepax.
HeoOxigHo gocnmiauTk  mepeBarw, Taki — SIK
aBTOMaTW3allisl IPOLECiB, MiABHIICHHS  TOYHOCTI

IPOTHO31B, OIIEpAaTUBHE BUABICHHS IIAXPAUCHKUX CXEM, a
TAKOX MOJJIHMBI HEIOJIIKH, cepell AKMX HeoOXiIHICTh
BEJIMKUX OOCSATIB JaHWUX JUIsI HaBYAHHS, pPU3UKA
yHepeKeHOCTI aJITOPUTMIB Ta IIPOOJIeMH 3 PETYJIITOPHIM
BIJIMTOBIAHICTIO.

s pobGora Oyne kopucHOIO st (iHAHCOBHX
YCTaHOB, SIKi MParHyTh i JBUIINTH €PEeKTHBHICTh CUCTEM
YHPaBIiHHA PU3UKAMH IIUISIXOM 3aCTOCYBaHHS Cy4aCHHUX
TEXHOJIOTIH..

OTtpuMaHi pe3yJabTaTH MOXKYTb JOTIOMOI'TH iM Kpallie
3pO3yMIiTH TOTeHIHI pu3uku 1 mnepesaru 1,
ONTHMI3YBaTH MPOIECH aHANi3y JaHUX Ta CHOPUATH
po3podui cTpaTeriii s epeKTHBHOTO BIPOBAIKCHHS
HITYYHOTO iHTEJEKTy Y (piHaHCOBY cepy.
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OPTIMISATION OF WEB PAGE LOADING SPEED

In today's growing internet traffic and competition
between websites, reducing loading times is becoming a
top priority for website developers and owners.

Optimizing web page loading speed involves a set
of measures aimed at improving the user experience by
reducing loading time and increasing the smoothness of
the interface.

This issue has become especially relevant because
modern web pages contain a considerable number of
different resources, such as images, videos, interactive
elements, and animations, which can significantly
increase the amount of data to be downloaded. Despite
the development ofhigh-speed Internet connections, it is
essential to ensure efficient delivery of content to users
with different levels of Internet access and using other
devices, from powerful desktop computers to mobile
phones.

The choice of methods for optimizing web page
loading speed is one of the key steps in developing and
improving web page performance. As modern websites
have become much more complex, with many dynamic
content, interactive elements and multimedia resources,
there is a need to apply flexible and effective
optimization techniques to ensure that pages load quickly
even on devices with limited resources or slow Internet
connections.

When choosing specific methods for optimization,
both technological limitations and project conditions
should be considered. For example, it is important to
consider the type of content on web pages, the target
audience's characteristics (including their devices and
Internet access), and the expected load on servers.

The main criteria for choosing optimization
methods in this study were:

effectiveness of reducing page load time;

compatibility with the existing infrastructure and
technologies of the project;

minimizationofnegative impact on content quality,
ease of implementation, and support of methods.

Basic methods:

Minimizing HTTP requests is critical for speeding
up web page loading, especially in limited network
bandwidth or high server load conditions. Such
optimization is aimed not only at reducing the amount of
code but also at reducing delays associated with loading
third-party scripts, which ultimately increases the overall
speed and performance of the site;

Image optimization is one of the most critical

aspects. We chose methods of image compression
without loss of quality (including the use of the WebP
format). WebP is the optimal format for images because
of its better compression rates compared to traditional
formats (JPEG, PNG), which reduces file size and, as a
result, reduces page load time;

Lazily loading content is especially effective for
long pages with a lot of graphics or video content. The
chosen method was justified by the requirements for the
speed at which the user can see the main content;

Asynchronous loading of scripts - the approach can
provide parallel loading of JavaScript files without
blocking the main page rendering thread, which provides
a significant improvement in loading speed;

The use of static resources reduces server response
time and increases reliability. Files are stored on
geographically distributed servers, which ensures fast
loading of resources regardless of the user's location and
allows them to be efficiently cached;

Combining and minifying resources helps reduce
the number of HTTP requests and the size of transferred
files, significantly improving page loading speed.

Caching can significantly speed up the page-
loading process by reusing resources. In this study, we
chose caching methods at the browser level (via HTTP
headers) and server level (usinga CDN for static font
files). This solutionreduces the number of requests to the
server and improves the overall download speed,
especially during repeated visits.

These methods were chosen due to their high
efficiency in reducing load times, improving the overall
user experience,and guaranteeing effectiveness in a wide
range of scenarios and conditions, ensuring stable
website performance.

The website understudy is aimed ata wide audience
with different types of devices, so it was necessary to
consider possible limitations in the Internet connection
speed and the power of users' devices. The chosen
methods (such as image optimization, lazy loading, and
caching) allow us to improve the site's performance
regardless of these factors.

An important requirement was to ensure fast
loading even with a large amount of media content, so
file minimization, CDN and caching methods proved to
be the most effective for this task.
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METHOD OF RANKING ELECTRONIC TEXT DOCUMENTS BY RELEVANCE
TO A QUERY

In the field of information retrieval and automatic
processing of electronic texts, a number of relatively
independent areas can be distinguished: extraction of
objects and features, abstracting, classification,
clustering, intelligent search, semantic analysis [1,2]. In
particular, the task of organizing effective access to
unstructured thematic information is directly related to
the task of ranking electronic texts extracted from
Internet resources or electronic libraries by relevance to
a query. To solve this problem, many effective methods
have been developed that improve the quality of search
and the number of processed sources. To conduct a
cluster analysis of electronic text documents, it is quite
difficult to directly obtain comparative characteristics
(except for the size of documents and their metadata). To
facilitate the comparison and ranking of documents, it is
necessary touse text preprocessing methods to bring it to
a form most convenient for subsequent analysis. Most
modern search engines use a vector model of text
representation, which is a table of word frequency in a
document. Such a representation allows you to quickly
determine the keywords of a document and its subject
matter.

This paper examines corpora of technical texts, the
peculiarity of which is that their frequency dictionary
(according to the criterion TF - IDF) determines the
keywords and thematic focus of the analyzed text.
Modern methods of vector representation of text
information are the development of VSM (Vector Space
Models). In these models, text components (for example,
words, phrases, text fragments, entire documents) are
represented by multidimensional vectors, the elements of
which are determined by the values of a certain specified
function of the joint occurrence of texts and their
contexts. The vector space model is an algebraic model
for representing text documents in a corpus of texts. Let
us consider amethod forranking documents by relevance
to a query based on the vector representation of text
documents. Atthe initial stage of the method, a linearized
dictionary of the corpus (collection) T = {t;,...,t,}is
created by removing stop words that do not carry a
semantic load, and then preliminary text processing is
carried out, during which the words of the collection are
replaced by terms t; that are obtained as a result of
lemmatization (reduction to normal form) or stemming
(taking a common basis fora family of words). Words in
differentregisters and in different pronunciation variants,
as well as their abbreviations, are reduced to one form.
Documents of the collection are represented by a set of
terms includedin them, as well as the frequencies of their

occurrence. Each document is represented by a multiset
of words. By such a multiset we will understand an
unordered collection similar to an ordinary set, but
allowing the presence of two or more identical values in
the collection at the same time. Each term corresponds to
a coordinate of the vector space, which quantitatively
characterizes the degree of inclusion of the term in the
document. Thus, each document s characterized by a set
of n numbers. Let us define the matrix M using the
formula

Mij = TF” . IDFi,

where M;; is the degree of correspondence of a
word to a document (eachdocumentis representedin this
matrix as a column (; fixed, i changing)); TF;; (Term
Frequency)is the relative share ofa word i in a document
J; IDF; (Inversed Document Frequency) is the reciprocal
of the number of documents containing the word i.

If the word is not found in a given document, then
the value of the corresponding vector component is 0.
The measure of relevance of the vector representation of
a document D; to the query vector Q will be set by the
cosine of theangle QO and D;:

QD;
lol] o

R(Q, Dj) = cosa =

Normalization here will allow equalizing the
weights of documents with different word counts.
Obviously, the closer cosa to 1, the greater the estimated
relevance measure (if the document does not fully match
the query.

The search query vector Q is compared with all
documents in the cache, after which the documents are
ranked by relevance using the measure R(Q, Dj): the
larger the cosine, the higher the document is in the search
results list. Thus, the resultis a list of documents that
match the query, ranked by relevance.
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PREDICTING THE TREND OF REINFORCEMENT SIGNALS IN INTELLIGENT
DIGITAL CONTROL SYSTEMS

The report considers the possibility of using hybrid
RL-learning methods with reinforcement in solving
problems of intelligent digital control of stochastic
dynamic objects.

The essence of the proposed approach is presented
in the paper by a sequence of computational operations
for implementing procedures that consist in replacing
states andusing predicted values of reinforcementsignals
with previous weighted states that use current values of
reinforcement signals. The correspondingalgorithmis an
extension of the SARSA algorithm and the Q(4)
algorithm[1].

Forecastingis usually thebasis for decision-making
in intelligent digital systems of various functional
purposes.

The ultimate effectiveness of any decision depends
onthesequence of events that occurafter the decision has
been made. The ability to predict the uncontrollable
aspects of these events before making a decision allows
you to make the best choice.

Let us consider the problem of developing a neural
network predictor for a reinforcement signal trend
forecasting unit during the operation ofa dynamic object
control system. Particular attention should be paid to the
advantages of adaptive forecasting methods, the
implementation process of which consists in calculating
the successive values of the predicted indicators, taking
into account the degree of influence of previous levels.

For short-term forecasting, the most effective are
adaptive predictors that take into accountthe inequality
of time series levels and promptly adapt their structure
parameters to changing conditions. Traditional methods
of time series analysis based on regression, correlation,
spectral and other similar approaches are ineffective in
this case. An alternative to traditional methods can be the
apparatus of computational intelligence and, above all,
artificial neural networks with universal approximating
capabilities.

At the same time, high quality of approximation
does not at all imply extrapolating properties of the
neural network. To ensure predictive properties in this
case,itis necessary to abandon training procedures based
onthe backpropagation of errors (multilayer perceptrons,
recurrent networks, etc.) or the standard least squares
method (radial basis neural networks, functionally
connected neural networks, etc.) and use algorithms
based onlocal learning criteria and "short-term memory"

(ideally single-step). In this case, of course, the training
algorithms should have not only high speed, but also
filtering properties to suppress the noise component in
the analyzed sequence.

The short memory of the leaming algorithm makes
it possible to use the assumption of local linearity of the
time series on short time intervals, which, in turn, makes
it possible to wuse linear adaptive identification
algorithms, appropriately modified to impart filtering
properties to them.

Note that forecasting a one-dimensional isolated
time series does not make much sense, since any real
phenomenon or object, as a rule, is characterized by
many interdependent indicators, the joint processing of
whichultimately allows improvingthe quality of both the
forecasts themselves and the decisions made on their
basis. It isadvisable to build aneural network forecasting
model with filtering properties and allowing for high-
quality forecasting of the reinforcement signal trend (in
the general case, non-stationary) during the operation of
the control system. In this case, the model must be
multidimensional and its outputs must correspond to the
components of the reinforcement function [2].

The proof demonstrates the improved structure of
the forecastingmodel, the algorithm of which is based on
a fixed neural cutoff filter-predictor, which will ensure
high speed and accuracy of forecasts in the minds of all
otherpeople. nonstationarity and insignificance. A model
can be used for predicting the trend of reinforcement
signals during intelligent processing of dynamic objects,
based on a more advanced algorithm. The filter consists
of n parallel-connected adaptive linear associators with
(nd + 1) skin inputs, where d = 1 is the depth of the
forecast history of the hour series. Skin with associates
vikorista (nd + 1) tuned synaptic vagues w;;, j =
1,2,...,n;i=0,1,...,nd
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LOAD BALANCING SYSTEM IN MULTISERVICE COMPUTER NETWORKS

Evolutionary processes occurring in
communication networksinevitablyaffect the volume, as
well as the internal structure of traffic. According to
numerous studies, the total volume of data transmitted in
the global network shows a steady exponential growth,
while this trend will continue in the coming years.

With an increase in data volumes, the behavior of
traffic in the modern global network reveals such a
negative feature as load instability, which is
characterized by the possibility ofunpredictable jumps in
transmission intensity. There are many reasons thatcause
such instability. A vivid example is the behavior of many
users in the network, caused by the viral nature of the
spread of popular information. The avalanche-like
process of attracting new users, new ways of collective
communication based on the widespread use of social
services, mass online broadcasts - all this makes us talk
about the new nature of the emerging loads.

To optimize resource usage, reduce request service
time, horizontal scaling (dynamic addition/removal of
devices), and ensure fault tolerance (redundancy), a
method of evenly distributing tasks between several
network devices (e.g., servers) is used, which is called
load balancing or load leveling[1, 2].

When new tasks appear, the software that
implements balancing must decide on which computing
node to performthe calculations associated with thisnew
task. In addition, balancing involves transferring
(migrating) part of the calculations from the most loaded
computing nodes to less loaded nodes. When performing
tasks, processors exchange communication messages
with each other. In the case of low communication costs,
some processors (computers) may be idle, while others
will be overloaded. Also, high communication costs will
be impractical. Thus, the balancing strategy should be
such that the computingnodes are loaded fairly evenly,
but the communication environment should not be
overloaded.

The problem of balancingthe computational load of
a distributed application arises for the following reasons:

— the structure of a distributed application is
heterogeneous, various logical processes require various
computing capacities;

— the structure of a computing complex (for
example, a cluster) is also heterogeneous, that is,
different computing nodes have different performance;

— the structure of inter-node interaction is
heterogeneous, because the communication lines
connecting the nodes can have various bandwidth
characteristics.

The report considers the main methods and
mechanisms for ensuring the quality of service in multi-
servicecomputer networks fromthe pointofview of their
application when transmitting fractal traffic in the
network. An analysis of load balancing methods at
different levels of the network model is carried out, the
advantages and disadvantages of each method are
indicated. It is shown that the study ofthe impact of load
balancing methods on the quality of service in the
network when transmitting self-similar traffic can be
carried out mainly using simulation modeling.

A classification of load balancing strategies is
given, which takes into account automatic strategies
implemented as part of specialized software for
distributed software complexes. The main classes of
strategies are distinguished according to a number of
features. Types of balancing policies that use threshold
values of node load, deviation of the node load value
from the average value in the system, and other methods
are described.

As an assessment of the load on the nodes'
resources, the characteristics of the processor load,
memory and channel bandwidth are proposed. The
proposed method calculates the average load on the
processor, memory and channel bandwidth based on the
load measured by the accounting system or the operating
systemmonitor. The proposed method allows calculating
the load on the processor, memory and channel
bandwidth for flows of different service classes for each
server separately and for the entire distributed system.
This method allows calculating the imbalance of all
processors of the distributed system, as well as the
memory and channel bandwidth. A complex value of the
load imbalance is also introduced.

To analyze the operation of the algorithms and
methods ofbalancing, a simulationofthe operation of the
balancing system was carried out for various values of
the multifractal traffic parameters. The simulation results
indicate the effectiveness of the proposed approach.
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STAGES OF RESEARCHING THE EFFECTIVENESS OF MODERN METHODS
OF OPTIMISING WEB PAGE LOADING SPEED

The importanceofoptimizingloadingspeeds is also
confirmed by global digitalization trends, when the
number of mobile internet users is constantly growing,
With limited network bandwidth, especially in regions
with slow Internet connections, web page loading speed
is a key indicator of website performance.

The search for methods to optimize web page
loading speed has become an importantarea of research
both in academia and in practice. Leading research
institutions and organizations such as the W3C, as well
as corporations such as Google, Microsoft and Meta, are
actively working to improve standards, technologies and
tools to ensure fast loading of web content.

To conduct a practical study of the effectiveness of
modern methods of optimizing web page loading speed,
it isnecessary to createa controlled environment that will
ensure the accuracy and reproducibility of the
experimental results.

A key element of the study will be a test website
that will be used to simulate real-world web page loading
conditions and to evaluate the impact of various
optimization techniques on web page loading speed. To
do this, the following steps are required.

Stage 1. Development of a test website. Create a
web page that contains elements of various types
(images, text, multimedia content, scripts) that are typical
for modern web resources. It is importantto ensure that
the page structure is consistent with typical examples
from the real world, including the use of popular
technologies suchas HTMLS, CSS3, and JavaScript.

Step 2. Setting up testing tools. Use the appropriate
tools to measure loading speed and other performance
metrics. For this purpose, we will use Google
Lighthouse.

Stage 3. Conductinga series of experiments. Each
optimization method will be applied to the test website in
stages. For example, at the first stage, we analyze the
initial state of the site without any optimization. Then one
of the methods is added, for example, image
compression, and the performance metrics are re-
evaluated. All the data obtained is recorded for further
analysis. The key condition is that in each experiment,
only one factor is changed, while other parameters
remain unchanged, which allows you to isolate the
impact of a particular method.

Stage 4. Analysis of the results. After the
experiments are completed, all the data obtained is
processed and compared. This allows us to determine

which method is the mosteffective.

Thus, conductingexperiments on a test website will
allow you to evaluate both the qualitative and
quantitative impact of different optimization methods on
the performance of web pages. This will provide an
opportunity to draw reasonable conclusions about their
practical application in real projects.

Sequence of actions for taking measurements:

Step 1. Opening the page. The page was loaded in a
new incognito Chrome window to exclude the influence
of caching or otherlocal factors;

Step 2. Launching the audit. The Network and
Lighthouse sections were opened in DevTools. The pre-
configured audit parameters were selected. After clicking
the ‘Analyse page load’ button, performance data was
collected;

Step 3. Repeated measurements. Testing was
carried out 10 times to obtain more accurate results. The
results for each test were saved as HTML repotts;

Step 4. Data processing. For each indicator (e.g
Largest Contentful Paint, First Contentful Paint, Total
Blocking Time), the average value of 10 measurements
was calculated. The values were rounded to the first
decimal place.

The main indicators for analysis:

First Contentful Paint (FCP), seconds - the time it
takes for the first element of the page to become visible;

Largest Contentful Paint (LCP), seconds - the time
it takes to load the largest visible element;

Cumulative Layout Shift (CLS), conventional units
- an indicator of visual display stability;

Total Blocking Time (TBT), milliseconds - the time
during which the page was unavailable for interaction;

Speed Index, seconds - the speed of visual loading;

Lighthouse score, scores from 1 to 100, is a general
assessment of the performance of a web page provided
by the Google Lighthouse tool.

Based on the average values for each page, we
compared the performance before and after applying the
optimization methods. The results were presented in the
form of graphs and tables to visualize the dynamics of
performance changes.

The application of the described methodology
allows us to objectively assess the effectiveness of
modern methods of optimizing web page loading speed,
ensuring the reproducibility and accuracy of the
experiment.
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Xapxiscokuil HAYiOHATLHUY YHI8Ep CUmem padioeleKmpoHiku, XapKie

BIAHOBNEHHA MEPEXI TEPMIHANIB NOTCTUYHUX MEPEX 3A
HACNIAKAMU HAOA3BUYAUHUX CUTYALIN

VY JOTiCTUYHHX MEpe)ax 3a YMOB HaJA3BUYANHUX
CUTYyallil, CIPUYMHEHUX MPHUPOIHUMHU KaTaKIi3MaMH,
TAHJEMIi€r0, 00HOBUMH IisIMU TOIIO, MOXYTh CYTTEBO
pyHHYBaTHUCS iCHYIOYI JIAHIFOTH OCTAYaHHsIL. 32 TaKUX
YMOB BHHHKAIOTh 3aBJIaHHsi, SKi IependadaroTh
BiJIHOBJICHHSI MEPEXi TEPMIHAJIB 1 OB’ I3aHUX 3 HUMH
MapIIpyTiB MOCTA4aHHs BaHTaxXiB. BoHM nepenbadarots
po3poOKy TmaHiB JiH, CHpPSIMOBaHMX Ha IIBUJKY
PeCTPYKTypH3aLito JaHIoriB noctadanus [ 1]. 3aBraHHsA
BIZTHOBJIICHHS MEpEX PO3B’SA3YIOThCS 32 MOKa3HUKAMU
BUTpaT, OMNEPATHBHOCTI, HAJIHHOCTI 3 ypaxyBaHHIM
00MexeHb 0a30BUX MEPEX Ta MAIOTh BIJIMIHHOCTI BiJ
TpaAUIIHIX 33424 iXHROI onTHMi3altii [2—3].

OO0’ €KTOM TOCIiPKEHHS € TOTIOJIOTIYHA CTPYKTypa
TPHUPIBHEBOT IICHTPAJTi30BaHOI MEpEeXi, sika 3a3Haja
YIIKOP)KEHb BHACIIJIOK Ha/I3BUYaiHOI cUTyarii. 3ama4a
BITHOBJIGHHSI ~ Mepexki  TepMiHamiB  mependadae
pO3B’si3aHHS 3adadi ONTHMI3alii Mepexi y Takii
MOCTAHOBLI. 3ajaHi: MHOXHHA €JEMEHTIB 0a30B0l
Mepexi (LeHTP-BIANPABHUK, TEPMIiHATH, CIIOXHBaYi),
o0 3aJMIIIIach ICIs HACTaHHA HaJ3BHYaAHOI
curyamii; ii TOMOJNOTiYHA CTPYKTYypa, MO 3aJa€ThCs
MICLIMM PO3TAllyBaHHS CIOXHBayiB, TEPMIHAIB,
LEHTPY, a TAKOXK 3B'SI3KaMH MiXK LIEHTPOM, TePMiHATaMH
1 CHoXKMBayaMH; HaBe/IEHI BUTPATH HAa CTBOPEHHS Ta
(a00) BiTHOBJICHHS TEpPMIHAJIIB, pealTi3allilo IepeBe3eHb;
BapTICTh pECypCiB, SAKi MOXYTh OyTH IOBTOPHO
BUKOPHCTaHI B OHOBJIEHIN MEPEKi.

HeoOxinmno Bu3HAauuMTH HaWKpamiid BapiaHT
TOIOJIOTIYHOT CTPYKTYypH JIOTICTHUYHOI MEpexi, IIo
BU3HAYAETHCS KUTBKICTIO 1 MICIIIMH PO3MIIICHHS
TepMIHAIIB JIJIsl IIBHIKOTO BiTHOBJICHHS IMOCTAYaHHS 3
MiHiMaJIbHUIMH HaBE ICHUMH BUTPAaTaAMHU.

BapianTu BiIHOBJIEHOI TOTOJIOTIYHOI CTPYKTypH
3aJaf0ThCS KUTBKICTIO TEpPMiHANIB U, MICIAMH iX
pO3MINICHHS Ta CXEMOIO 3B'SA3KIB MiX €JIeMCHTAMHU
Mepexi.

Ilpu posp’sa3aHHi 3a7adi 32  [OKA3HUKOM
MaKCUMaJIbHO IIBHJIKOTO BiJHOBJICHHA IOCTAYaHHS
HeoOX1/JTHO BU3HAYUTH BapiaHT i1 €JHAHHS CTIO)KMBaYiB
JI0 YLIUTUIHX TepMIHAIB 38 MiHIMATBHIMHY BUTPATaMH Ha

nepeBeseHHs s . s ii po3B’sA3aHHA TPOMOHYETHCSH
BHKOPHCTOBYBATH METO/] CIIPSIMOBAHOTO TIepebopy, 0

JIO3BOJISIE  OTPUMYBAaTH TOYHUH  pO3B’SA30K 32
NPUIHATHUN Yac.

[Ipu posp’s3aHHi 3aj7adyi 32  OKA3HUKOM
MiHIMAJBHAX  HaBEJCHWX BHTPAT  BHU3HAYAETHCA

KUIBKICTB 1 MICIIMU PO3MIIIEHHS TEPMIHATIB, & TAKOXK
I IMHOYKUHU OB’ A3aHUX 3 KOXKHHUM 3 HUX CIIO’KUBAYiB

o . see cee .
s, . [lpu BU3HaYeHHI Tpa€eKTOPii TpaHchopMaLii Mepesxi

BiJl 6a30BOTO JI0 KIHIIEBOTO BapiaHTy CJIiJ] BpaxOBYBaTH,
10 BApiaHTH Ha KiHIEBOMY S i OTOYHOMY €TaIli S},
CIYTYIOTh JIOAaTKOBUM OOMEXEHHSIM JUIsi BHOOpY

BapiaHTy Ha HACTYIIHOMY eTaIli {1 .

Bcranosieno, 110: 3arajbHa KidbKICTh MOKJIMBUX
BapiaHTIB TOMOJIONTYHUX CTPYKTYP MEPEXKI IS KITBKOCTI
tepminanis 2<ul] n/2 (me n — KinbKicTh MicIpb

MOJKJIMBOTO PO3MILICHHS) CTaHOBUTH 2" / 2 ; OrMHaoua
mineoBoi  Qyukmii  Butpar  C(u) Moxe Oymw
OaraToexkcTpeManbHOl. Buxoasum 3 1mporo, A
onTuMi3amii Mepex 3 HeBEJIMKOIO KITBKICTIO €JIEMEHTIB
n MPOTNIOHY€ETECS ~ BUKOPUCTOBYBAaTH  METOIN
CIPSIMOBAHOTO Iepedopy, a Al MEpeX 3 BEIHKOI
KIUJIBKICTIO €JIEMEHTIB — METO/IU €BOJIIOIIHHOTO CHHTE3Y,
mo0y/T0BaHI HA OCHOBI TCHETHYHUX alTOpUTMIiB [3—4].

HanpsiMmkoM noanbiiux J0CHiPKEHb MOXKE Oy TH
BpaxyBaHHS Yy MaTeMaTHYHHX MOJEJSAX Ta MeToxmax
PO3B’sA3aHHS 3a/1a4i OL[IHOK BapiaHTiB MOOYI0BU MEPEX
32 MHOXXHWHOK JIOKQJIbHUX KpPUTEpIiB Ta HEMOBHOI
BH3HAYCHOCTI BX1THUX JaHUX [5].
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MYNbTUMOOAJIbHA CUCTEMA OBPOBKU TA AHAJI3Y KOPOTKUX
HOBUHHUX BIAEO

AKTyanbHICTh TEMH JOTIOBI i 3yMOBJIEHA CTPIMKIM
3pOCTaHHSM O0CSTiB HOBUHHOTO BiJICOKOHTEHTY, 3HAYHA
YacTWHA SKOTO MICTHUTh BUKPHUBJICHY a00 TOBHICTIO
Burajiany ingopmaiiro. OcoOnuBYy TOCTPOT yuA
npo6iiemMa HaOyJa y 3B'I3Ky 3 aKTUBHUM IOIIAPEHAIM
(elikoBUX HOBHMH, IO MalOTh BaroMHUil BIUIMB Ha
ITPOMAJAChKY IOYyMKY Ta MOXYTh IPH3BOIUTH JIO
HETAaTUBHHUX COIliaJIbHUX, MOJITHIHUX Ta OC3IIeKOBHX
HACHIJKIB. Y KOHTEKCTI iHpOpMaIiHOI BiiiHY, siKa cTaa
aKTyaJlbHOIO A1 YKpaiHu B yMOBaX Cy4acHHX peaii,
CTBOPCHHS aBTOMATH30BAaHMX CHCTEM aHaji3y Ta
HMIBUJKOTO  BWsBIEHHS  Je3iHdopmaiii HaOyBae
0co0JIMBOro 3HaueHHs. Takli TEXHOJIOTII 03BOJIATH
O1bI1 epeKTHBHO MPOTUIIATH 1HQOpMAII THUM aTakaM i
3a0€3MeUnTH Halle CYCHJIBCTBO IEPEBIPEHUMH Ta
HaTIHUMHA HOBUHAMHU.

MeTtoto poboTH € po3po0Ka MYJIBTUMOIAIBHOL
CUCTEMH aBTOMATUYHOTO aHATi3y KOPOTKMX HOBHHHHX
BiJIcO, SKa JI03BOJISE€ ONECPATHBHO MEPEBIPATH TXHIO
JIOCTOBIPHICT 32 JIONIOMOTOI0 METOJIB IITYYHOIO
IHTENIEKTy Ta cy4yacHHMX HHU(ppOBHX TexHoJorii. Taxa
cUCTeMa MOJXE 3aCTOCOBYBATHCh y IKYPHAJICTHIL,
ciayxbax Oesmekd, OCBITHIX 3akimajgax 1 AJd
ABTOMATHYHOTO MOHITOPHHTY COLIATbHUX MEPEX.

Peaiizanist cucTeMu CKIAJaeTbest 3 JIEKITBKOX
B3a€MOIIOB’A3aHUX eTamiB. [lepmmii eran BKIIOYaAE
OTPUMaHHSA ayAiOJOPIKKM 3 HOBHHHOTO Bimeo Ta ii
aBTOMAaTUYHY KOHBEPTAllll0 Y TEKCT 3a JOIOMOIOI0
CYYaCHHX MOJICNICH pO3Mi3HaBaHHS MOBA — Automatic
Speech Recognition (ASR). Bubip ASR-moxeneii
0a3yeThCs Ha TXHIil 3JaTHOCTI €()EKTUBHO MPAIIOBATH 3
YKpaiHCHKOIO, aHTITIHCHKOI0 Ta POCIHCHKOI0 MOBaMIL
3okpema, Taki Mojeni, sk Whisper ab6o Vosk,
3a0€3Mevyl0Th BUCOKY TOYHICTh PO3ITi3HABaHH MOBH Ta
TeHEPYIOTh TEKCT, IPUAATHHH [T TOAAIIBIIOr0 aHAIIRY
[1]. Apyruii eran cuctemu nepeadadae riinOOKUi aHaI3
oTpuMaHoro tekcry. lleii mporec 3nilicHIOeTbCs 3a
JIOTIOMOTOI0 METOJIiB O0OpOOKM MPUPOIHOI MOBU —
Natural Language Processing (NLP) Ta Bennnknx MOBHHUX
monenerd (GPT-4, BERT). Ha upomy erami TEeKCTOBI
(hparMeHTH aHAI3YIOTECS Ha ITpeaMeT (pekoBOoCT uepe3
MOPIBHSHHSA 3 NEPEeBIPEHUMH JUKepenaMu iHpopMaiii,
JIOCTYTI JIO SIKUX 3a0e3neuyeThes yepe3 Bianosiani AP,
nHanpukinan, Google Fact Check APL Cuctema BpaxoBye
JMIHTBICTUYHI O3HAKW, CTWIb mojadi iHdopmamii Ta
HAsIBHICTb PaHillle CIIPOCTOBAHKUX TBEPHKEHb [2].

Tperiii etan nossirae B aHasi3i BiZ1eo Ta 300paxeHb,
o0  CyNpOBOJKYIOTh ~ HOBMHH.  Jlig  mporo
BHKOPHUCTOBYIOTHCS TEXHOJIOTIT KOMIT IOTEPHOTO 30pY,
AKi MOJXYTb BUSBJIATH MaHINyJAnii 3 Bigeo abo
300paxenHsmu. Cepell TAKMX MaHIMYJISIiH BUALISIOTh

¢doTomon, TeHepamilo 3a JOMOMOTOK HEHpOMEpeK
(GAN-texHonorii) abo aundeiikie. Ha npomy erami
TaKO’K 3aCTOCOBYETHCSI aHAII3 PiBHS TTOMHUIIOK KOMITPECIi
(ELA-anaui3), mo q03BOJIsiE BU3HAYATH, UM 3a3HABAJIO
300paKeHHsI TOBTOPHOrO CTHCHEHHS Micis U(pPOBOro
penaryBanss [3].

YeTrBepTuil e€Tan COpsIMOBaHWW HAa BHU3HAYEHHS
ABTEHTUYHOCTI MeaiadaiiniB 4epe3 TMOpPiBHSIHHS 3
opuriHaiamu, 3HaijgeHuMH y Mepexi. s uporo
BHUKOPHUCTOBYIOTBCSI CEPBICH PEBEPCHUBHOIO MOIIYKY
(TinEye, Google Reverse Image Search), sxi
JIO3BOJISIIOTH 3HAWTH O1J1b11I paHHi Iy OJtiKailii 300pakeHb
abo BijeoKaapiB Ta WIATBEPAUTH YH CHPOCTYBATH
3asBieHy iH(opMmamito [4]. Takoxx po3rismaerscs
BUKOPHUCTaHHS OJIOKYEIHH-TEXHOJOTIH, SIKI I03BOJISIOTH

BIJICHIAKOBYBaTH 3MiHH y MeIiakoHTCHTI. llpwm
CTBOpeHHI MepmiadaimiB  MOXyTh  (opmyBatvcs
crerianbHi  mU(pPOBI  MANHCH, IO TapaHTYIOTh

HE3MiHHICTh 300pakeHb Ta BiJEO 3 MOMEHTY iX
CTBOpEeHHS. TaKUM YMHOM, KOPHCTYBaui Ta aBTOMATHYHI
CUCTEMH MEPEBIPKH MOXKYTh BIICBHEHO OLIIHIOBATH, YH
OyJ10 BTpYy4aHHsI B IepBicHUIA (haii.

Kinuesuit pesynsrar  po0OTH CHCTEMH
MPEICTABICHNI Yy BUTJISAL y3arajJbHEHOTO BHUCHOBKY
11010 JIOCTOBIPHOCTI aHAJ30BaHOI BiICOHOBHHU. Takuii
BUCHOBOK ()OPMY€EThCS HA OCHOBI KOMIUIEKCHOI0 aHAJII3Y
BCIX OTPHMAaHHX PE3yJbTATIB 1 MICTHTh BHU3HAYCHHI,
HACKUIBKH BiJI€0 € CIIPABXKHIM YU PeHKOBUM.

VY nepcneKkTuBi 10 CUCTEMU MOXEe OYTH J10JaHO
(GyHKIIIO aHadi3y eMOIIHHOro 3a0apBIeHHS TEKCTY,
aHaTi3y KOMEHTapIB MiJI BiIe0, aBTOMATHYHOTO IOTIYKY
Ta MOHITOPHUHTY iH(pOpMALl Y COIiaTbHIX MEpeXkax, 0
JIO3BOJIUTh 3HAYHO PO3MMPUTH 11 (QYyHKIIOHAT Ta
MTOKPAIIUTH TOYHICTH OLIHKH JI0CTOBIPHOCTI HOBUHHOTO
KOHTEHTY.
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3ACOBMU 3AXUCTY BEB-CAUTIB, CTBOPEHUX HA CUCTEMI YIPABJIHHSA
KOHTEHTOM WORDPRESS

Y cydacHux ymoBax kibep3arpo3 Oe3meka BeO-
CaWTIB € OIHUM 13 HAWBAXJIMBIIIMX AacCIEKTIB IX
po3poOKkM  Ta GyHKIIOHYBaHHS. Bubip cuctemn
ynpasiiHHs koHTeHToM (CMS) € KIIF0U0BUM €TaIoM y
P0o3po0IIi BeO-calTy, OCKIIBLKH BiJI IIHOTO 3aJICKHUTh HOTO
(YHKIIOHATBHICT, 3PYYHICTh BUKOPHUCTaHHA Ta
Oesreka. Cepen mnomyisipuux CMS  Buainsrotscs
WordPress, Joomla, Drupal Ta Magento. Koxxna 3 Hux
Mae cBOT 0COOJIMBOCTI, SIKI BILTMBAIOThH HA O€3MeKy BeO-

pecypey. ‘

IopiBEanbHui anHamiz ocHoBHUX CMS 3a
KpUTEPisIMU (hyHKIIOHATBHOCTI, 3pyYHOCTI
BUKOPUCTAHHS, Oe3reKw, SEO-ontumi3arti,

PO3IIMPIOBAHOCTI, ITBUAKOCTI 3aBaHTaXXEHHS, I[IHU Ta
HAasIBHOCTI CHUIBHOTH PO3POOHHKIB TOKa3ye, IO
WordPress mae cepenHiii piBeHb O€3MEKH, TOMI K
Joomla Ta Drupal neMOHCTpYIOTh BUIIlI [TOKa3HUKU Y
npoMy acriekTi. Lle o6ymosieno tum, mo WordPress €
HannomnysipHimow CMS, o poOuts ii npuBadIIMBOIO
MIIIICHHIO J1J1s 37I0BMHCHUKIB [ 1].

3Baxaloud Ha CepeiHid piBeHb Oe3mexu
WordPress, BaxKJIMBO BIIPOBaKYBATH J10AATKOBI 3aXO0/IH
3aXHCTy JJ1s 3a0e3neyeHHs HaaiiiHo1 poboTH BeO-caiTy.
Le Brumtoyae perysipHe oHOBICHH sinpa CMS, riaridis
Ta TeM, BUKOPUCTaHHA HA 1 i{HUX [Iap 0J1iB, BCTAHOBJICHH
ruiariiB Oesneku, Takux sk Wordfence Security abo
iThemes Security, a Takox HaJlaIITyBaHHA OpaHaMayepa
BeO-nonarkiB (WAF) muis 3aXucty BiJl pi3HHX BHJIIB aTaK
[2].

Araxu brute-force (rpy0601 cuii) BUKOPHCTOBYIOTh
mepe0ip TapoyiB Uil OTPUMAHHS JOCTYITYy IO aJMiH-
maneri. OKpiM YHIKaJIBHOTO JIOTiHA Ta CKJIAJIHOTO
mapoJis, CiJi BAKOPUCTOBYBaTH OJoKyBaHHs [P-ampec
TicIIsl MEBHOT KUTHKOCTI HEBJAIKX CITPO0 BXOAY (TLIaria
Limit Login  Attempts Reloaded), Bmukam
ABTOMATHYHHNA BUXiJ 13 CHCTEMH TICISA TEPioIy
0e3IBbHOCTI (mnarin Inactive Logout),
BUKOPUCTOBYBaTH OaraTo(akTopHy ayTeHTH(]iKaIio
(2FA) nnst nonaTtkoBOro piBHS O€3MEKH.

Ockinmpku  SQL-ataku  MOXYTh  JTO3BOJIUTH
3JI0BMHCHUKaM OTpPUMAaTH HOCTYIl A0 0a3u JaHUX,
PEKOMEHIy€EThCSI BUKOPUCTOBYBAaTH OpaHIMayep BeO-
nonatkiB (WAF), sikuit BindinberpoBye mkinnusi SQL-
sarmutn (wiarin Wordfence abo Sucuri Security),
BCTAHOBIIIOBAaTH BXIiJHI JaHi KOPHCTyBadiB depes3
MexaHi3M nepeBipku (marii WP Security Audit Log
JIOTIOMOKE BIZICTEKyBaTd Migo3pii Aii), peryJsipHO
oHOBNIOBaTH 0a3zy ganux MySQL 1 3miHu™M
CTaHAapTHU pedikc wp Ha yHiKaJbHUMH.

[[Io®6 3MeHIIUTH pPU3UMKK aTaK MIiXKCaWTOBOIO
CKPHUIITUHTY  MOXHa  BHUKOPHCTOBYBATH  IUIAriH
Wordfence ny1st aBToMaTHYHOTO GJIOKYBaHHS LK1 ITHBIX
3aIMTIB, 0OMEXUTH MOKIMBICTh BBeaenus HTML ta
JavaScript y komeHTapsx 1a dhopmax, mogata Content
Security Policy (CSP), sikuii 3a00poHsi€ 3aBaHTaKEHHS
LIKiJTUBOTO KOAY.

[[lo6 wmiHiMI3yBaTn BIUIMB pPO3IOJIJICHUX aTak
BiJIMOBU B OOCJIyTrOBYBaHHI, MOKHa BUKOPHCTOBYBATH
CDN-cepBicu (Cloudflare, Sucuri) mis o00poOku
BEJIMKOTO TPpadiKy, TAKOXK HEOOX1MHO BUMUKaTH XML-
RPC (XML-Buknuk Bigganenux npoueayp)i REST API
(iaTepdelic, MmO BHUKOPUCTOBYETHCS MIXK IBOMA
KOMIT'TOTEPHUMH CHCTEMaMH JJIsi 0e3MeYHOro oOMiHy
inpopmamictro dyepe3 IHTEpHET), SKIIO BOHM He
BUKOPUCTOBYIOTBCS, TaKOXX MOJXKHA HaJlalITyBaTH
aBTOMAaTU4YHE OJIOKYyBaHHS 0OT-Tpadiky uepe3 cepBepHi
npaBwia abo crierianpHi wrariau [3].

Jlo1aTKOBO CJIiJ] 3BepHYTH YBary Ha 3aXucT (aiiriB
ta kartanoriB WordPress. BaxnuBo Hanamrysam
MPaBWIBHI ITpaBa JOCTYMY 0 GaiiniB (HampuKIaI, wp-
config.php Mae OyTH AOCTYNHUH JIHIIE U1 YUTAHHS),
oOMexutn BukoHaHHA PHP-xomy B  KpuUTHYHMX
KaTaJiorax, 3a IoIoMororo Qaiiny .htaccess abo npasun
cepBepa. Kpim Toro, ciij HamamryBatd OOMeEXEHHs
JOCTyImy JO TaHesi ajaMiHicTpatopa depe3 IP-
¢inbTpario.

Pe3epBHE KONiIOBaHHA € ILIE OJHUM BaKIMBUM
acneKkToM 0e3neku. J{i1s 1boro MoKHa BUKOPUCTOBYBATH
taki ruiarinm, sik UpdraftPlus abo BackupBuddy, siki
JT03BOJISIIOTH CTBOPIOBATH aBTOMATHY Hi pe3epBHi KOTIii Ta
30epirat ix y xmapHmx cxoBumax (Google Drive,
Dropbox, Amazon S3). lle nae 3Mory mMIBHIKO
BiJTHOBUTH CaiTy pa3i 3I0MY YU BTPATH JAHHX.
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HANPAMKN BUKOPUCTAHHSA BIG DATA NI YAC BIUHW B YKPAIHI

3acTtocyBanns Big Data y BoenHux nisx B Ykpaini
Mae€ 3HaYHUN BIUIMB Ha X1 BIfiHM Ta 1T HACITIAKU.

B ymoBax cydacHoi BiliHU iH(popMallist € HE MEHIII
BXKJITUBOIO 30pO€I0, HIXK 3BU4YAiiHI BIHCHKOBI 3aCOOM.
Benuxi nani (Big Data) Bimirpators BupimaibHy poib
[UIaHYBaHHI, Oe3melli, aHajiTHIl Ta OIepPaTHBHOMY
YOPAaBIIIHHI JIEPKABHUMH pecypcamu. BukopucTaHHs
Big Data pomomarae ypsiay, BIHCBKOBUM, Ta
MDKHAapOJHUM MapTHEpaM OIEpPaTHBHO pearyBaTH Ha
BUKJIMKY BiliHY, 3a0€311euyoun e Qe KTUBHICTb PillleHb Ta
MiHiMi3aliro BTpaT. Bemnuki 00csaru NaHUX 103BOJLIOTh
MOKPAIMTH BIHCHKOBY PpO3BIAKY Ta  aHaJITHKY,
3a0e3neunTy KioepOesneKy Ta aHali3yBaTH I'y MaHITapHi
Hacniaky BiftHM. OHAK Ba)KJIMBO TAKOXX BPaXOBYBATH
€TUYHI Ta MPaBOBiI ACMEKTH BUKOPHUCTAHHS BEJIMKHUX
00csTiB TaHWX y BIMCHKOBHX KOH(]IIKTAaX, a TaKOX
PpO3pOOIATH 3aX0AH AJIsSI 3aXUCTY KOH]IICHIIHHOCTI Ta
TIPUBATHOCTI 0Ci0, UHi TaHi BHKOPUCTOBYIOTHCSI.

Biitra B VYkpaini migTBepamia, MmO TEXHOJIOTI
aHaJi3y BEJMKHUX JaHUX € KPUTUYHO BAXIMBUMHM IS
yHIpaBIiHHS 000pOHOI0, IHPOpMAaLiifHOIO OE3MeKoI0 Ta
ryMaHITapHUMH oTeparisivu. Big Data
BUKOPHUCTOBYETHCS JJTS aHAITI3Y CYy THUKOBUX 3HIMKIB,
JPOHOBUX  3alUCIB, TCOJIOKAIIHUX JaHUX Ta
MepexOIUICHHs KOMYHIKaliil poTUBHUKA. Lle mo3Bonse
BU3HAYaTH MEPEMIIIEHHS! BOPOXKUX BIHCBHK y pPEXHMi
peanbHOro yacy, [IporHo3yBary MOTEHIIHHI HATIPSIMKH
atak, ONTUMI3yBaTH JIOTICTHUKY Ta PO3IOJILI PECYpPCIB HA
¢ponTi;

Big Data pomomarae ineHTtudikyBatH Ta
HEWTpami3yBar KiOepaTaku, IO 3AIMCHIOIOTHCS Ha
JlepKaBHI Ta IPUBaTHI ycTaHOBU. OCHOBHI 32CTOCYBaHHS
BKJIIOYAIOTh MOHITOPUHT MepekeBoro Tpadiky s
BUSIBJICHHS aHOMAJlii Ta 3arpo3, BHUKOPHUCTAHHS
LITy4YHOTO IHTENeKTy Juisi ineHtudikaiii QelikoBux
HOBMH Ta ne3iHdopmarii, aHali3 TOBEIIHKA B
coLiaJIbHUX Mepekax Uil BUABICHHA OGotodepm Ta
iHpopMauiitHnX MaHinyJALii. O0poOKa BEIUKUX TAHHX
JoroMarae KOOPJIMHYBaTH TyMaHiTapHi Micii Ta
ONTUMI3YBaTH JOTOMOTY MOCTPAXJAJIUM BijJ BIHHH.
MoxHa 3BEpHYTH yBary Ha BUKOPHCTaHHS MOOIIBHUX
JIOJIATKIB Ta T'€0JIaHUX JJIsi KOOPUHAIIll eBaKyarlii Ta
MOHITOPHHT NMOTPeO HACEJICHHs Yepe3 aHali3 3aMuTiB y
COIllaIbHIX MEPEeKax Ta ypsiI0BUX Iu1aTdopmax.

B ymosax Bilinu Big Data BukopuctoByeTbes U1
3a0e3IeYeHHs] eKOHOMIYHOI CTIMKOCTI Ta POTHO3yBaHHS
(hiHAaHCOBUX PU3MKIB.

Hanpuknan creniaigicTamu YouControl
PpO3p00IeHO MiI>KHAPOIHUH IHCTPYMEHT JIJIs TIEPEBIPKA

3B'SI3KIB IOPUANYHUX Ta (PI3UUHUX OCI0 13 pOCIHCHKUMH
Ta Olmopychkumu akTuBamu. Ilmatdopma BHSBISE
MPUYETHICTh KOMIIAHIA Ta JIOAEH /A0 POCIHCHKHX
HAIlllOHANBHUX  OyOJiYyHMX  Jis4iB 3 METOH
3aMOpOXyBaHHA iX paxyHKIB Ta apemTy MaiHa. Takum
YUHOM, 1HCTPYMEHT NOKJIMKAHUI BHUKPUTH BHUHHUX B
okymnauii Ykpainm. [1].

VY KOHTEKCTi BiffHUA IUTAaHHSA KOH(DIACHIIIHOCTI Ta
Oe3rneku faHux HaOyBawTh 0c00IMBOTBaru. HeoOxinHO
3a0e3MeYNTH 3aX UCT IEPCOHATBHUX JaHUX T4 YHUKATH 1X
BUKOPHUCTaHHs JUIsi IIKiAauBUX wineit. Lle Bumarae
BIIPOBAJKEHHS CYYaCHHUX TEXHOJIOTiH KibepOesneku Ta
PO3pOOKH BiANOBIZHUX HOPMATUBHO-TIPABOBUX aKTiB.

BuxopuctaHHs BETUKHX JaHHUX Mepeadadac poooTy
3 BEJIUKUMH 00CsTraMu iHPOpMAILii, 10 MOKYTh MiCTHTH
moMmiakn abo OyTm HenocToBipHUMH. Baknuso
3a0€3MeUYnTy MEeXaHi3MU MEePEeBIPKU SKOCTI JIaHUX Ta
Bi(piTbTpOBYBaTH HENPABAMBY iH(OpPMATIITO.

Jns  edexruBHOro BukopuctaHHsa Big Data
HEoOXi/lHa PO3BHHEHA TeXHIYHA 1HQPACTPYKTYpa, IO
BKJIIIOYAa€  OOYHMCIIOBAIBHI  pecypcd, MpOrpamMHe
3a0e3meyeHHs Ta MAr0TOBKY KBami(ikoBaHUX (haxXiBILUB.
B ymoBax BiifHM 1Ie MOe OyTH CKIIaJHO peai3yBaTy,
aje BaXJMBO 1HBECTYBaTH B PO3BUTOK TaKHX
MOKIUBOCTEN

Bukopucranns Big Data mig yac Biiinu B YkpaiHi
JIOBEJIO CBOKO e(heKTHBHICTh y pi3HUX chepax — Bix
BIfICBKOBHX oOTepalid 10 TyMaHITapHOI JOIOMOTIH.
AHaniTHKa BEJIMKHUX JJAHUX JO3BOJISE MPUAMATH IIIBUJIKI
Ta OOIPYHTOBaHI PillIEHHS, IO CHPHSE MiABHUIICHHIO
Oe3reku, CTIHKOCTI Jep)KaBHOTO YMPAaBIiHHA Ta
e(heKTUBHOCTI BUKOPUCTAHHS PECYPCIB.

Y maiOyTHbOMY pO3BUTOK TexHoJoTii Big Data
JIOTIOMOKE 1IIe Oinblle BIOCKOHAIUTH MEXaHi3MH
3aXUCTy  JepXKaBH, IMOKPAIUUTH  KOOPIHMHALIIO
MIXXHAPOJHOI JOTIOMOTH Ta CIPHUSITH  BiJHOBIICHHIO
€KOHOMIKH ITicJIs 3aKiHYeHHS BiiHU. [HBECTyBaHHS B IIFO
chepy CTaHe KIIOYOBUM (akTopoMm y 3abe3redeHHi
CTifiKoCTi Ta MoJepHi3alii YKpaiHu y MicIISIBO€EHHHHA
nepioj.

Cnucok nitepartypu

1.Mizeman C. Sk Big Data npomomarae VYkpaini
nepeMorTH y BiiiHi 3 Pociero. Keiic komanau YouControl —
Delo.ua. Ocmanni Hogunu Yrpainu ma ceimy onnaiin—delo.ua.
URL: https://delo.ua/uk/business/yak-big-data-dopomagaje-
ukrayini-peremogti-u-viini-z-rosijeyu-keis-komandi-
youcontrol-395557/
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NAPANEJIbHA OBYUCINIOBAJIbHA APXITEKTYPA HA OCHOBI
NPA®IYHUX NMPOLIECOPIB TUMY CUDA

OcTaHHIM YacoM epa MapajelbHUX OOYHCIICHb
nmepeilnia O MacoBOTO pHHKY, IOB'S3aHOTO 3
TPUBUMIPHUMH irpamMu. YHiBepcajbHI NPHCTPOi 3
OaraTosICPHUMHU TPOIIECOpPAaMH  JJIsL  TTapaJieIbHAX
BEKTOPHHUX OOYHCIICHb, BHUKOPHCTOBYBaHHX B 3D-
rpadiri, TOCATaOTh BUCOKOI MIKOBOI MPOIyKTHBHOCTI,
siKa yHIBEpCcallbHUM IpoliecopaM He mija cuiny. Uy roBum
MPUKIAJOM  TAaKOrO  IMapalesibHOro  rpadivyHoro
npouecopa (GPU) e Bci cydacHi BiieokapTy Bif Jligepis
puHKy: kommnaHnii Nvidia i AMD [1].

Oo6uncnenns Ha GPU po3BuBaiucs i po3BUBaIOTHCA
Jly’Ke MBHUIKO. /[Ba OCHOBHUX BHPOOHMKA BiJICOYIMIB,
Nvidia i AMD, po3po6wim i aHOHCYBaiM BiJIOBIIHI
wiathopmu mig HazBoro CUDA (Compute Unified
Device Architecture) i CTM (Close To Metal abo AMD
Stream Computing), Bignosigno. Ha BinmMiHy Bifg
monepeHix Mojeneit mporpamyBanas GPU, mi Oym
BUKOHaHI 3 ypaxyBaHHAM IMpPSIMOTO JOCTYIly [0
amapaTHUX MOXIIMBOCTEH BimeokapT. [lmatpopmu He
cyMmicHi Mixk co6oto, CUDA - me po3mupeHHs MOBH
nporpamyBannsi C, a CTM - BipTyainbHa MalllWHa,
BHKOHYOYA aceMOIepHHIIA KOJT. 3aTe 00U IBI IIaTdopMu
TMKBIAYBAIH JESAKI 3 BOXKIMBUX 0OMEKECHb MOMEPEIHIX
mozeneit GPGPU, 1m0 BHKOPHCTOBYIOTH Tpa ULl ifHHIA
rpadiuHuil KoHBeep 1 BiamosiaHi iHTepdeticu Direct3D
a6o OpenGL [2].

[ nanucanust epexruBHOi nporpamu Ha CUDA
MOTPiOHO 3HATH, AKY IaM’STh BHKOPHUCTOBYBATH JJIS
ontumanbHoi mBuakonii. ¥ CUDA icHye 6 Buuiis
maMm’sTi: ro0anmpHa mam’aTh  (global memory);
perictposa nmam’sTh (register); nokanbpHa nam’sth (local
memory); nojioBaHa mnam’sate (shared memory);
KOHCTaHTHa maMm’sTh (constant memory); TEKCTypHa
nam’saTh (texture memory). KoxxHa 3 HHX Mae cBoOi
0COONMBOCTI Ta TpU3HAYEHHS, SKE OOYMOBIIOETHCS
TEeXHIYHUMH NapaMeTpaMK: IIBUKICTh pOOOTH, PiBSHb
JIOCTYITy Ha 3aITUC Ta YATAHHSL.
Citka(grid)

Bnok(0,0) Block(1,0)
[ nopinwsaHa(shared) | |

nopinoeara(shared) |

[ perictp | [ register | [ perictp | [ register |

[ hnTka(0,0) | [ thread(0,0) [ HuTka(0,0) | |thread(0,0)]
A A Add

[noxans+al [ local | [nokansal [ ocal |

r v
| rno6ankHa | nam'sTe (global) |

[ KOHCTaHTHa | nam'aTk (constant |

| TEeKcTypHa  nam'aTs (texture) |

Puc. 1. 'no6anpHa mam’sts [2]

Jlama TeXHONOTIA MIATPUMY€E EKUITbKa MOB
nporpamyBanas. Cepen Hux € i C#, Java, i Python i
6araro iHmmx. CUDA BHKOPHUCTOBYE BEJHMKY KUIBKICTh
OKpEeMHX TIOTOKIB JUI1 poO3paxyHKiB. Bci Bomm
rpynytoTbes Biepapxito —grid/block /thread. Ha nanuit
MomeHT TexHoJoriss CUDA 3Haiinua BelmKy KilbKicTb
3aCTOCYBaHb y Halpi3HOMaHITHIIHUX 00nacTsX. [3]

v CUDA BUKOPHUCTOBYEThCS ~ HACTYTHI
cnenudikaTopu GyHKLINH HaBeAEH] B TAOJIHIII:

Tabmuusa 1 — Tabmuus cnermdikamiin GyHKIiNA
apxitexrypu CUDA [3]

Crneuudika- OyHKuig OyHKLIA MOXe
TOp QYHKIIT | BUKOPUCTOBYETHCS SIK | BUKIMKATUCS
KJac CYMICHO
__device devise (GPU) devise (GPU)
__global devise (GPU) host (CPU)
~_host host (CPU) host (CPU)

Crnemudikatopu __host i device  Moxyts
OyTH BHKOPHUCTaHI pa3oM (Iie 03HAYaE, 1110 BiAMOBIIHA
¢dyHKist Moxe BukonyBatucs ik Ha GPU, tak i nra CPU
- BIiANOBiAHMH Kox mis 0o0ox miatdpopm Oyne
ABTOMATUYHO 3reHepOBaHHM KOMIILISITOPOM).
Cneundikaropu global i host He MOXyTh OyTH
BHUKOpHCcTaHi pazoM. Cnenmdikatop  global  o3nauae
41po, 1 BiAmoBinHa (YHKIIA NOBMHHA IOBEpPTATH
3Ha4YeHHs THIY void.

Hos ¢byHKOi, o BUKOHYIOTBCS ~ Ha
GPU(__device i__ global ), eTaki 0OMeXeHHS:

- HE MiJTPUMYETHCS PEKYpCis;

- HE MATPUMYIOThCA Static-3MiHHI ycepenuHi
byHKIIIT;

- HE MJITPUMYEThCS 3MIHHE YHCIO BXIJTHUX
rapameTpis.

BHUCHOBKU

Omxe CUDA 1ie mporpaMHO-arnapaTHa apXiTeKTypa
napajiejbHuX OOYHCIICHb, $Ka [03BOJSAE ICTOTHO
30UIBIINTH OOYHCITIOBATIbHY MPOAYKTUBHICTH 3aBISKH
BUKOPUCTaHHIO rpadiunux npouecopis tuiry NVIDIA
(GeForce, Tesla, Quadro Plex To1o).

Cnucok nitepartypu

1. OpenMP:Home page [Enextponnuii pecypc| — Pexxim
noctyiy: https://www.openmp.org/ (22/02/2025).

2. The Perils of Parallel [ExexTponnuii pecypc] — Pesxum
JIOCTYIY:
https://perilsofparallel.blogspot.com/2008/09/larrabee-vs-
nvidia-mimd-vs-simd.html (22/02/2025).

3. [IporpamyBanHs OaratomoTo4yHocTi [EnekrponHuit
pecypce] - Pexum JIOCTYIIY:
https://software.intel.com/en/articles/writing-parallel-program/
(22/02/2025).
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IHTENEKTYAJIIbHA CUCTEMA MNIATPUMKU NMPUAHATTA PILLEHb ONA
onTUMI3AUll PO3MILLEHHA PEKITAMU B LU®PPOBUX 3MI

Hudposnit PHUHOK pexinamu TTOCTIHO
pO3BUBA€ThCS, IO  NPU3BOAUTE A0  3HAYHOIO
YCKJIaIHEHHS ITponecy BHOOpy epeKTHBHUX T1aThopM
IUIsL PO3MILIEHHS PEKIaMHOrO KOHTEHTY. B ymoBax
Pi3HOMAHITTS MIaTPOPM, BapiaTUBHOCTI yMOB CITiBIIpari
Ta KOJIMBaHb BapTOCTI PO3MIIICHHS, PEKIaMOIABIY
CTHKAIOTBbCS 3 TPYAHOUIAMH ONTUMI3amlii  CBOIX
OromkeTiB. MeToau OLiHKM e€(DEeKTUBHOCTI pPEeKIaMHHX
KaMIIaHii{ 4acTo He T03BOJIAIOTH TOYHO CHPOTHO3YBATH
pPe3YIbTATHBHICTh  PO3MIIIEHHS  KOHTEHTY, IO
YCKIIAJTHIOE TPUUAHSTTA OOTPYHTOBAHHX PIlLICHb.

MeToto ocitimKeHHs € po3po0Ka IHTEIEKTY alTbHOT
CUCTEMH, 3JIaTHOI aHaNIi3yBaTH pEeKIaMHI MaiJaHUNKH,
MPOTHO3yBaTH €(EKTUBHICT KaMIaHIM Ta HaJaBaTd
peKoMeH ALl o0 BUOOPY ONTUMAJIBHUX M1aThOpM y
u(HPOBOMY CEPETOBHIIT.

Hdnst nocsirHeHHst 1€l mMeTu Oyio 3MiMCHEHO
NMeTaTbHUAN aHai3 PUHKY HH(POBOi pekxiamMu, IO
BKJIIOYAB JIOCII/DKEHHST OCOOJIMBOCTEH CBITOBOTO Ta
yKpaiHcbkoro cerMeHTiB [1]. Takox Oyina po3poOieHa
METOJIOJIOTISl OLIHKM PEKIaMHUX MaiJaHYHKiB, sKa
BpaxoBYe KII0YOBI TapaMeTPH, Taki K Tpadik, peUTuHr
nomeny (DR), aBropuretnicts (Moz DA), Temaruka
pecypcy Ta perioHanbHa CIPSIMOBaHICTb.

JocnipkeHHsS BKIIOYAIO KOPENSHiiHUN aHai3
(akTopiB, SKi BIUIMBAIOTh HA BAPTICTh PO3MIILECHHS
peKIaMH, O JO3BOJIMIO BU3HAYUTH B3a€MO3B’ SI3KH MDK
LIHOIO T2 XapaKTePUCTHUKaMU caiTiB. byio 3acrocoBaHo
METO/IM aHATI3y YaCOBHX PsiB, 30kpemMa ARIMA [2] Ta
Prophet [3], nns nporHo3yBaHHs 3MiH BapTOCTI
pEeKIIaMHUX PO3MIIIEHb Y JIMHAMIII.

HocmikeHHss 0a3yeTbess Ha aHami3i BIIKPUTHX
nanux mnatpopm Collaborator Ta SimilarWeb, siki
MicTATh iHpopmarito mpo noxan 30 000 yHikambHHX BEO-
pecypciB. lani 30upanucs NpoTsIroM pPoKy, IO A0
3MOTY BPaxOBYBaTH CE30HHI TPCHIHM Ta 3MIiHU PHUHKY.
AHanizoBaHi  mapaMeTpu  BKJIIOYAJIM  BapTIiCTh
po3MillIeHHs pekaMy, 1aHi po Tpadik, AKICTb JOMEHY,
aBTOPUTETHICTb pecypcy, TeMaTUKy CcaiiTy Ta Horo
BIUIMBOBICTB y IIEBHUX CETMEHTAX ayAUTOPIi.

Jig aHanizy TpeH[iB BUKOPUCTOBYBATHCI METOIU
MPOTHO3yBAaHHA Ha OCHOBI YacOBHX PsIiB, MIO
JIO3BOJIMIIO OI[IHUTH 3MIHU y BAPTOCTI PEeKJIAMHU 3AIEKHO
BiJl TUHAMIKH TpadiKy Ta pEHTUHIOBUX XapPaKTEPUCTUK
cairy.

Ananiz  KopessiiHMX ~ 3B’A3KIB  JI03BOJIMB
BH3HAYWTH, 110 BapTICTh PEKJIaMH TICHO TIOB’s3aHa 3
TEMaTHKOI CaiiTy, piBHEM WOTO BIUIMBOBOCTI Ta
3aranbHUM 00csiroM Tpadiky. BogHouac, 6yo BusiBieHO
HU3KY aHOMAJTili, KOJIM CaliTH 3 BACOKUMH TOKA3HUKAMH
DR T1a Moz DA He maiu BiZIIOBITHO BUCOKOI BapTOCTI

po3MinieHHs pekinami. Lle Moke Bka3yBaTH Ha MOJKIIMBE
ITy4YHE HAKPY4YyBaHHS IMOKAa3HUKIB aBTOPUTETHOCTI
JIOMCHY.

J1ist mo janbIIoro aHamily HeoOXiTHO BpaxoByBaTH
J0/IaTKOBI (DaKTOpH, Taki SIK TOBEJIHKOBI METPHKH
KOPHUCTYBa4YiB, peajbHy B3a€EMOJIII0 3 KOHTEHTOM Ta
HAsBHICTh MPHUPOJHOrO HocwianbHoro mnpodiiro. Lle
JIO3BOJIUThH 3MEHIIUTH PU3UKU BUKOPHUCTAHHS I1aThopM
i3 3aBUINCHUMH TEXHIYHUMHU MapaMeTpamu, siKki He
BiloOpakaloTh  iXHBOI  peanbHOi  e(eKTUBHOCTI.
Pe3ynpraTh TpOTHO3YBaHHS BapTOCTI pEKIaMH 3a
nonomororo mMozened ARIMA Ta Prophet moxazanu
HasBHICTb CE30HHMX 3MiH Ta BIUIMBY 30BHILIHIX
(hakTOpiB, TAKKX K 3MIHU B MOIITYKOBHX aJITOPUTMAX Ta
TOJIITHKA PEeKIIAMHHX I1aTPOpPM.

3actocyBanHs anroputMy XGBoost no3Bomimio
CTBOPHUTH CHCTEMY pPEKOMEHMAL{, fKa IPOIOHYE
KOPHCTYBa4eBi CIIMCOK ONTHMAaJIbHUX MaiJaHIHKiB JUIsT
pO3MINICHHA  pEKJIaMH, BPaxOBYIOUH  OIOJKCTHI
00MEXEHHSI, TEeMaTUKY Ta reorpadiro ay IuTopii.

Po3pobnena cuctema WIATPUMKH MPUAHSATTA
pIllICHb JO3BOJISIE PEKJIAMOIABILISIM 3/11HCHIOBATH O1ITBIII
TOYHMH BUOIp IU1aTHOPM AJ1 pO3MILLEHHI KOHTEHTY, 1110
CIpusie  TiABHUIIEHHIO e(QEKTUBHOCTI  PEKJIaMHHUX
KaMIIaHii Ta ONTUMI3allil BUTPaT.

[opanpmii gocitipKeHHs MOXKYTh OYTH CTIPSIMOBaHI
Ha pPO3IIMpEeHHS 0a3u JaHUX 3a paxyHOK iHTerparii
JIOJIATKOBUX J{KEPEN, TAKUX SIK aHaJITHKA COIiaJIbHUX
Mepex. TakoX TEepCHeKTUBHHM  HANPSIMKOM €
BUKOPUCTAHHS I'NTMOOKOTO HaBYaHHA MJIS CTBOPEHHA
OLIBII TOYHUX MPOTHO3IB €(PeKTUBHOCTI PEKIaMH.

Brposamxkennst CIIIP y mudposuit MmapkeTvHr
JO3BOJISIE 3HAYHO MOKPAIIUTH TPOLEC YXBaJCHHA
pileHb, MiHIMI3yBaTH PU3UKH (DIHAHCOBUX BTpAT Ta
3a0e3neunTd  OOIpYHTOBaHMW BHOIp  pEKIAMHHX
w1aT(opM BIAOBIIHO 10O MapPKETUHTOBOI CTpATeTii.

Cnucok nitepatypu

1. Thomas D. Advertising revenues set to hit $1tn in
market dominated by technology companies. Financial Times.
URL: https://www.ft.com/content/e9d9betb-d5fd-43 8e-89d3-
47£894c56736 (date of access: 17.03.2025).

2. ARIMA wmonemroBanHsL. [IporHO3yBaHH 4aCOBHX PSIIB -
Caseware Ukraine. URL: https://caseware.com.ua/ru/arima-3/
(marta 3BepHenHs: 17.03.2025).

3. Generate quick and accurate time series forecasts using
facebook's prophet (with python & R codes). Analytics Vidhya.
URL:
https://www.analyticsvidhya.com/blog/2018/05/generate-
accurate-forecasts-facebook-prophet-python-r/ (mata
3BepHeHHS: 17.03.2025).
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TEXHONOT OBPOBKU MPUPOOHOI MOBM:
ABTOMATU3ALIA AHANI3Y TEKCTOBUX AAHUX

ChOTO/IHI y CBITI IIOJAHS T€HEPYIOTHCS NeTabai
TeKkcToBOI iH(OpMaIii, a 00CsAT HECTPYKTYpPOBaHHX
JIAHUX 3POCTAE 31 MBUAKICTIO OJIU3BKO 55-65% HI0POKY.
Ile ctBOproe moTpeOy B po3podIi chHEeKTUBHHX
TEXHOJIOTI aBTOMAaTU30BaHOI OOPOOKM Ta aHaii3dy
TEKCTOBHUX JaHUX. TexHoIJOoTil 00poOKH TPUPOTHOT MOBH
(NLP) mpexactaBnsitorb c000I0 MDKIUCIMILTIHAPHY
rayny3b, 10 MOEAHY € TIHTBICTUKY, KOMITFOTEPHI HAY KH Ta
LITYYHUH THTEJIEKT JUIsl BUPiIICHHS 3aBIaHb PO3YMiHHSI,
iHTeprpeTanii Ta  TeHepamii  JIOJChKOI  MOBH
KOMIT'FOTePHUMHU CUCTeMaMH. J[J1s1 TOCSTHEHHS ITi€l MeTH
B NLP BUKOpPHCTOBYETHCS HIMPOKHUI CIIEKTP METOIB i
TeXHIK, NOYHHAIOYM 3 0a30BOi OOpPOOKH TEeKCTy 1
3aKiHYYOUM CKJIAJHUMH MOJCJISSMH  MAIIHMHHOTO
HaBYAHHS.

MeToro 1aHOTO OCIIDKEHHS € aHali3 Cy4acHHUX
MIXOiB IO aBTOMATH3AIlil 00pOOKH TEKCTOBUX JTaHUX,
OIliHKa iX €()eKTUBHOCTI Ta BU3HAUCHHS MTEPCIICKTHBHIX
HAIpSIMKiB PO3BUTKY.

Po3BuTOK TexHOJIOTIH 0OPOOKH MPUPOTHOT MOBH
MPOWIIOB JEKiJIbKa KIIOYOBHX €TamiB: MPaBUIOBI
CUCTEMH, CTATHCTHYHI METOJH, €roXa BEKTOPHHX
MpeICTaBlIeHb, TTMOOKEe HaBUaHHs [1], apXiTeKTypH 3
MeXaHi3MaMHy yBaru 3aro4aTKyBajd HOBY epy B NLP.
Tpancdopmepn ta ix peanizauii, Taki sk BERT [2], GPT,
RoBERTa, T5, ctanu 1OMiHYOY00 apXiTEKTYpOIO, 110
3a0e3meyye  KOHTEKCTHE  PO3YMIHHSI  TEKCTY,
JEeMOHCTPYIOTh HeTIepeBEPILICHI MOXKIIMBOCTI B TeHeparlii
MOBU Ta BEJICHHI OaraTopayHJOBUX Po3MOB. Benuki
MOBHI Moeli MaciTalyBaim apXiTeKTypu
TpaHC(HOPMEPIB 10 COTCHb MUTBSAPIB TApAMETPIB, IO
JO3BOJIMJIO CHUCTEMaM JI€MOHCTPYBAaTH 3AaTHICTH MO
pPO3YMIiHHS KOHTEKCTY, MIpKyBaHHS Ta TeHEpYBaHHS
korepentHoro tekcry (GPT-3, GPT-4, LLaMA [3],
Claude).

[onepenHst 00poOKa TEKCTY € KPUTHUHUM €TATIOM
y moOynoBi edekruBaux NLP-cuctem 1 3a3Buuait
BKJIIOYA€:  HOPMaJIi3alil0  TEeKCTy, TOKEHi3alllo,
BIWJIYYECHHS CTOI-CIIIB, JIEMaTH3aLlil0/CTeMIHT, part-of-
speech tagging, BeKTOpH3aIlifo.

CyuacHi NLP-TexHOIOTiT 703BOJIAIOTH €()EKTHBHO
BUDIIIYBAaTH MIMPOKWH CHEKTP 3aBAaHb TAKHX SK:
kiacudikallis TEKCTiB, aHAII3 TOHAJIBHOCTI (sentiment
analysis), BuimyueHHs1 iMmeHoBaHUX cyTHOcTel (NER),
aBTOMaTH4HE pedepyBaHHs, MAIIMHHUM Nepekiazn,
TeHepallis TSKCTY, BiJITOBI/Ii Ha 3aMMATAHHS, BUSBIICHHS
cramy, 4aT-00TH Ta BipTyalibHi ACHCTCHTH.

VY pamMkax HaIoro AOCITiPKEHHS OYJI0 MPOBENCHO
MOPIBHSUIBHAN aHaJi3 PI3HUX apXiTeKTyp Uil 3ajadi
knacugikamii YKpaiHChKOMOBHHUX TEKCTIB.
ExcriepiMeHTH MPOBOIMIIKCS HA KOPITYCi YKPaTHCHKIX
HOBUH. Mojeni Ha 6a3i TpaHchopMepiB 1eMOHCTPYIOTh

HafBHII ITOKAa3HHUKU SIKOCTI, O0COOJMBO KOJM BOHH
CIeIiaThbHO a1anToBaH1 I yKpaiHCHKOI MOBH.
HesBakaroun Ha 3HA4YHWUH MPOTPEC, TEXHOJOTII
NLP cTHKaroTbCA 3 HHU3KOK BHUKIHKIB. OIHUM 3
TOJIOBHUX € CKJIQIHICTb TAa HEOIHO3HAYHICTb JIFOJCHKOL
MOBU. MoBHa Jucnepciss — OUIbIIICTE MoOJemei
OINTHUMI30BaHI IS aHMTIHCEKOT MOBH. O0YHCITIOBATIEHA
CKJIQJHICTh — Cy4YacHI MOJeNli BUMararTh 3HAYHUX
OOYHCIIOBANIBHUX ~ PEeCypCiB  JUIS  HAaBYaHHI Ta
BUKOPHCTaHHsI. [HTEpIpeTOBaHICTh — HEMPOHHI MOJIE
4acTo (YHKUIOHYIOTH SIK '"JOpHI CKPHHBKH', IIO
YCKJIaHIOE PO3YMIHHS TXHIX pillleHb Ta BHUITPABJICHHS
noMIIOK. [TOMUITKK Ta yHepeKEHHS — MOJICITi MOXKYTh
HACJIiTyBaTH TA MiJICHIIOBATH YT PSIKSHHS, IPUCYTHI B
HaBYaNbHUX naHnX. KoHQiNeHIiHHICTP MaHUX —
BUKOPHUCTAaHHS pEallbHUX TEKCTOBUX JaHUX IS
HaBYaHHS MO/IEJICH CTBOPIOE PU3HKH JJIsI IPUBATHOCTI.
Po3BuTtok NLP-TeXHOJIOTIH ITiTHIMAE PSIJT € THIHAX
MMUTaHb TAKUX SK: KOH(IACHIIWHICTh Ta 3aXHUCT JaHUX,
MPO30PICTh Ta TOSCHIOBAHICTh, YIEPEIKEHHS Ta
JUCKpUMiHalis, ne3indopmartis. s minimizamil mux
PHY3HKIB BUKOPUCTOBYIOTBCS MiAXOIH BiIITOBiJAIEHOTO

I (Responsible Al).

TexHonorii  0OpoOku  MPUPOTHOI  MOBH
MePEeKUBAOTH  MMEPioJ  MIBHIKOTO  PO3BHTKY,
0OyMOBJICHHII TIpOrpecoM y Tally3i apXiTeKryp

HEMPOHHUX MEPEX Ta OCTYIHICTIO 00YNCIIIOBAIBHAX
pecypciB. CydacHi Mozeni Ha 0a3i TpaHchopMepiB Ta
BEIIMKI MOBHI MOJIeli JEMOHCTPYIOTh Bpajkarodi
pe3yJIbTaTi B Pi3HOMAaHITHHUX 3aBIaHHSX aHATI3y TEKCTY.
Maiibytae NLP neXuTh y pO3BUTKY OLTBII €)eKTHBHIIX,
IHTepPIIPETOBAHUX T4 €TUYHO BiAMOBIATEHUX MOJIENEH,
10 3MOXYTb SKICHO TIPAIFOBATH 3 Pi3HUMH MOBaMH Ta
MpEeAMETHUMH 00JIACTSIMH.
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3ACTOCYBAHHSA LUTYYHOI O IHTENEKTY ANA BUSHAYEHHA
NPIOPUTETHOCTI PEKOHCTPYKUII BYAIBEJIb B YMOBAX
NOCTBOEHHOIO BIAHOBJIEHHA

Biiina 3aBnana YkpaiHi YuManx 30UTKiB, 30KpeMa
Mpu3Beja A0 3HAYHUX PyHHYBaHb CHOPY I, IPAKTUYHO Y
Bcix 1 perionax. Ha moToyHMid MOMEHT MpoILEeC

BITHOBIICHHS OyJiBEeTb OOMEXYETbCS IEPEBAKHO
PEMOHTOM  OKpPEMHUX JKUTIOBUX  OO'€KTIiB, IO
rnepedyBalOTh y KPUTUYHOMY CTaHi, a TaKOX

MiHIMaJIBHOIO pecTaBpamiero iHppacTpykrypu. OnHaK y
MOBOEHHI POKH IEpe] Iep>KaBOI HEMHUHYYE MOCTaHe
3aBIaHHsS  KOMIUIEKCHOI'O  BiJIHOBJICHHSA BCIX
MOMKO/DKeHUX  OyxiBenb. [lpomec  BiIHOBICHHS
OyliBesib MOXKHAa YMOBHO PO3JIMTH Ha JIBa OCHOBHI
eTanu: ieHTH]IKAIis BCIX MOIIKOMKEHUX OO0'€KTIB i
BCTaHOBJICHHS TPIOPUTETIB sl IXHbOT PEKOHCTPYKIIL.
BusnaueHHs piopUTETIB € CKJIAJHUM 3aBAAaHHIM, IO
BUMara€e BpaxyBaHHS Oesmiui  daxropiB. /[o
MPIOPUTETHUX OO'€KTIB MOXKYTh HAJIEKATH €JIEMEHTH
KPUTAYIHOI iIHPPpaCTPYKTYPH, TaKi SK MEAMIHI 3aKITa 1 Ta
EHEPTEeTHYHI CUCTEMH, IIPOMUCIIOBI MiANPUEMCTBA, IO
3abe3nedyoTh pobodi Micls Ta  HIATPUMYIOTH
€KOHOMIKY, & TAKOX KUTIOBI OYIUHKA, TUTAY1 CaTKH Ta
LIKOJIH, K1 0€3M0CepeIHBO BILTMBAIOTh HA SIKICTh YKUTTS
rpomansH. KpiM TOro, BaKJIMBUM acCICKTOM €
30epeskeHHs KyJIBTYPHOI criaaIuHn Y Kpainu. B ymoBax
0OMEXEHMX YacOBHX 1 MarepiajbHHX pecypciB
ONTUMAIBHUM PINICHHSAM BHUIAETHCS aBTOMATH3ALIS
MPOIIECIB  BHSBICHHS  TOIIKO/PKCHUX  OYliBeb,
OI[IHIOBaHHS XapaKTepy Ta CTyIIeHs IXHIX pyiHyBaHb, a
TaKOX BH3HAYEHHS iXHBOI KyJIBTYPHOI Ta COLiaJbHOI
3HAYYMIOCTi 3 BAKOPUCTAHHSIM 1HCTPYMEHTIB IITY YHOTO
IHTEJIEKTY.

B  jomomigi  3ampomoHOBaHO — TMpEJCTaBJICHO
y3arajbHeHy CXeMy POOOTH MYJIbTHMOAATBHOT CHCTEMH
PO3paxyHKy TPIOPUTCTHOCTI BiJTHOBICHHS OYIiBIi.
PoGoTa cuctemu cKitaia€Tbes 3 ABOX OCHOBHUX €TAIIIB,
MEPIINM 3 SIKHX € BHSBJICHHS MTOIIKOXKCHHUX Oy IMHKIB.
Jiis BUSABICHHS MOLIKOKEHHX BiApa3y IO BCHOMY
HaceJIeHOMY IyHKTy Kpallle 3a BCe MiJAXOAHUTh aHawi3
CyIyTHHKOBUX 3HIMKIB [ 1 ]. Ci1iJl 1OTIOBHUTH O TP UMaHUH
nepesik axpecamu cnopyn 3 iHdopmanii, HagaHOW
BOJIOHTEPAMHU Ta 1HIIUMH HeOal 1y >KUMU rpoMaaiHaMH
yepes BiAKpHUTH 0QiliiiHI KaHaJIN 3B’ SI3Ky, HAIPHUKIA
yepe3 Telegram uar-60tu ab0 3acTocyHok «ist» [2].

Ha mnactynHomy etami BinOyBaeTbes Oinbin
JETAIbHAN aHajli3 CcTaHy OyJiBeslb Ta OI[HKAa iX
3HAUymIOCTI I cycminberBa. Jlisi  TPOBEJCHHS
MOTTHOJICHOT OIIHKH CTaHy OyIiBellb (OPMYIOTHCS
MOOUTHHI Opuramm, OCHaIICHI OOJaAHAHHAM JUIs
BiICO3MOMKH, SIKi BUIKIKAIOTH 32 BKa3aHUMH aJIPecaMu
1 TIPOBOJISITH HA3€MHY 3HOMKY MOIIKOJ/KEHb OY/IiBeIb.
HactynHum eranoM poGotu cucreMu € 00poOka

OTPUMaHMUX MaTepiaiiB 3a JOMOMOTOI0 1HCTPYMEHTY
COLMAP 3 peanizamiero mporecy Structure-from-
Motion (SfM) [3]. Otpumanum pesynbratom € 3D-
PEKOHCTpPYKIist OyIiBIi 3 BHCOKOIO JETai3alliero
pyiHyBaHb. 3 ypaxyBaHHAM BiJIHOCHO HEBEJIMKOIO
o0csry JOCTYNHHMX JUIsi HaBYaHHS HAOOpiB JaHUX,
BHUCOKY TOYHICTh MOJHa JOCATTH, BHKOPHUCTOBYIOUH
Mozenb Yolov9 [4], mo Oyna JOHaBYCHOW Ha
BiJIMIOBITHOMY Ha0OPi AaHKX.

Ha ¢inanpHOMYy erami poOMTH  CUCTEMH
BiJ10YBa€THCsI BU3HAYEHHSI [IP1OPUTETHOCTI BiTHOBICHHS
JUTSE KO’KHOTO 3aIiCy 3 TONEepPEIHB0 C(HOPMOBAHOMY
nepeiniky. Monens pamxyBanHs RankNet [5] nae 3mory
IHTerpyBaTH JlaHi TPO CTYIiHb MOINKO/KEHb 1
COIIaTbHO-KYJIbTYPHY 3HAUYIICTh Y €JUHUI MOKa3HUK
npioputeTHocTi. CHcTeMa 3aBepllye CBOK poOOTy
(hopMyBaHHAM TeEpeTiKy MOMIKOKESHUX CHOPYJ, IO
MO JIAETHCS B IOPSIKY BU3SHAUSHOTO IIPIOPUTETY, @ TAKOXK
HaJIa€ Iepetik NOMKokeHb Ta 3D Mo iens cropyau ado
11 TOTIKOKEHUX (hacasiB.

BapTo 3a3HaumnTH, 110 CTBOPEHHS 1 BIIPOBAKSHHS

onucaHoi B poOOTI CHCTeMH  JacTb  3MOTY
aBTOMAaTHU3yBaTH W  CHCTEMAaTU3yBaTH  MPOIECH
oTpuMaHHi  iHQopmamii  mpo TIOIIIKOIYKEHHS
iHppacTpyKTypH, T ABHIIATH e(heKTHBHICTh

IUTAHYBAaHHS BiJHOBIIOBAILHHX POOIT i 3abe3rmeunts
30aJaHCOBaHUM 1 BIJHOCHO OO'€KTMBHMHI miaXig 10
BHU3HAYEHHS IPIOPUTETHUX JIJIs1 PEKOHCTPYKIIii 00'€KTIB.

Cnucok nitepatypu

1. Al - driven building damage assessment: innovations and
applications. Flypix. URL: https:/flypix.ai/blog/building-damage-
assessment/ (date of access: 07.03.2025).

2. Russia will pay - kyiv school of economics. Kyiv School
of Economics. URL: https://kse.ua/russia-will-pay/ (date of access:
07.03.2025).

3. Ravendran A. Structure-from-Motion (sfm).
ahalyaravendran. URL:
https://ahalyaravendran.com/2022/02/14/sfm/ (date of access:
07.03.2025).

4. Mukherjee S. YOLOV9 exploring object detection with
YOLO model. DigitalOcean | Cloud Infrastructure for Developers.
URL: https://www.digitalocean.com/community/tutorials/yolov9-
2 (date of access: 07.03.2025).

5. Learning to rank for information retrieval: a deep dive into
ranknet. | towards data science. Towards Data Science. URL:
https://towardsdatascience.com/learning-to-rank-for-information-
retrieval-a-deep-dive-into-ranknet-200e799b52f4/ (date of access:
07.03.2025).

61


mailto:nataliia.pyrih@nure.ua

VIIK 004.89

CyBopoB Poman, Hana Jlapuca
roman.suvorov@nure.ua, larysa.chala@nure.ua

Xapxiscokuil HAYIOHATLHUY YHI8Ep CUmMem padioeneKmpoHiKu, XapKie

BU3HAYEHHA ABTEHTUYHOCTI KOHTEHTY 3 BUKOPUCTAHHSAM
HEMPOHHUX MEPEX

3 PO3BHUTKOM Ta IMOIIMPEHHSAM HEUPOMEPEkKEBUX
TEXHOJIOTIH 3'sIBIIIACS MOKJIMBICTD ITiJpOOKH TEKCTOBHX
€JIEKTPOHHMX JOKYMEHTIB, a TAKOK ayi0/Bizeo (haibis,
MpUCyTHIX B Mepexi [urepuer. Lle Moxe nmpu3BecTH 10
CEepHO3HMX HACIHIJKIB, TaKUX SK  IOPYLICHHs
MPUBATHOCTI, BUKPAJACHHS 1CHTUYHOCTI, MOIINPEHHS
(etikoBoi iHPpOpMAaIIii Ta IHIIKMX 3JTOUMHIB.

VY 3BS3Ky 3 OUM akKTyallbHUM CJIiJl BBa)KaTd
pO3pOOIEHHST  METOAIB  PO3MMI3HABAHHS  IITYYHO
3reHepoBaHUX TeKCTiB. Lle cTaHOBUTH 0OcCOOJIMBHIA
iHTEepeC IJIs opraHisamiid, sKi NparHyTe 30epirami
aBTEHTUYHICTh KOHTEHTY JOKYMEHTIB Ta 3aXMIIaTHd
TIpaBa Ha IHTEJIEKTYaJIbHY BIIaCHICTb.

B nomoBini 3xificHEHO aHai3 iHTEIEKTYaJIbHIX
CHUCTEM pO3Mi3HaBaHHA TEKCTy, iX HENONIKH Ta
0OMEKCHHS, & TAKOXK PO3TIIS/IA€ IIEPCIICKTUBH PO3BUTKY
HeHpOMepeKeBUX TEXHOJIOTIH y 1iH rany3i. 3 orisay Ha
MIBUAKUHN po3BUTOK TexHOOTI# I, 116 JocITi Tk eHHst He
TIIBKH CBO€YACHE, ajie i HEOOXigHE IS T0JaIBIIOro
PO3yMIHHS Ta PEryJIIOBaHHS BUKOPUCTAHHS IITYYHOIO
IHTEJIEKTy B TeHepallii KOHTEHTY.

30Kkpema, BiJ3HAYEHO TOTY)XKHUH MOTCHIAT
METOJIB TIIMOMHHOTO HABYaHHA 3 BHUKOPHUCTAHHIM
3ropTkoBUX HeHpoHHUX Mepex (Convolutional Neural
Networks - CNN) Ta peKypeHTHUX HEHPOHHHX MEPEX
(Recurrent Neural Networks - RNN) nns ananizy Ta
CUHTE3y TeKcTy. Lli MeToau 103BOJISIOTH CTBOPIOBATH
QITOPUTMU AJI aBTOMAaTHYHOTO BHSBJIEHHS CKJIAJHUX
ma0JIOHIB Ta 3B'I30K y TEKCTi, IO Ja€ MOXKIIUBICTH
e(heKTUBHO BUPIlyBaTH 3aBJaHHs Ki1acu(piKaIii TeKUTIB
Ta po3Mi3HaBaHHS aBTOpPCTBA [1].

Takok NEepCIeKTUBHEM € BUKOPUCTAHHS ITiIXOIB
JUISL aHaji3y aBTEHTHYHOCTI aBTOPCTBA TEKCTIB, IO
KOMOIHYFOTB Pi3Hi ITi IX0 T, TaKi SIK CTATHCTUYIHI METOIA
3 TIMOMHHUM HaBYaHHSM, A JOCSTHEHHS Kpalmpx
pesynbrariB. Ilpn oMy MOXyTh OyTH BHKOPHUCTAHI
aHcamOu1i Moiestei a60 00'eIHAHHS P13HUX MO UKL
ITTHOMHHUX HEHPOHHHUX MEPEeX.

BusHauenHs Hai0inbml e(eKuBHUX METOAIB
po3mi3HaBaHHA TEKCTIB, MI0 3TEHEPOBaHI INTYYHHM
IHTEJIEKTOM, BUMarae MopiBHSHHS Pi3HUX MIAXOIiB Ha
peanbHuX natacerax. Lle 103BOJIsIE OLIHUTH 3/1aTHICTD
IpoLeAyp  BHABICHHA  3T€HEPOBAaHUMX  TEKCTIB
aJIanTyBaTHCS IO PI3HOMAHITHUX THITiB TaHUX.

Jlnst TakoT0 aHAI3Y TONUTHHO BUOMPATH TaTACETH,
0 MICTITh TEKCTH 3 pPEaJIbHUM aBTOPCTBOM, TaK 1
TEKCTH, 3reHepOBaHi ITyYHUM iHTetekToM. i maTacem
MarOTb BiJIOOp&KaTH PI3HOMAHITHICTh CTHIIIB, JKaHPIB Ta
KOHTEKCTIB Uil  3a0e3medeHHs  00'€KTHBHOCTI
OLIIHIOBaHHS.

[Tixg yac TpeHyBaHHS aHCAMOIIO0 HEHPOMEPEKEBIX
TMOMHHUX MOJEJed KOXKHa 3 HUX Ma€ HaBYaTHCS Ha
YacCTHHI /JaTaceTy, o0 aJanTyBaTHCS 10 CIEHUQIK
TEKCTIB, AKI MOTPIOHO KinacudikyBarH.

TectyBanHs Ta  Bajijamis I1MX  MoOJenel
3/IIICHIOIOTHCS HA 1HIIINM YaCTHHI AaTACETy JUIS OL{IHKH
CTaHJAPTHUX XaPaKTEPUCTUK (TOUYHOCTI, TOBHOTH Ta F-
Mmipn). [Ipu 11bOMy JOMIIEHO BpaxOBYBaTH IIBUAKICTH
00poOKH TaHUX.

B nmomoBimi 3ampomnoHoBaHO — MojaH(iKaIio
HelipomepexkeBoi moneni XLNet, mo € Bepcieto
NOMIMPEHOT Moeni BERT, ska BUKOPHUCTOBYE
nepMyTalliiiHe aBTOKO JyBaHHS ISl KPAIIOTO PO3YMiHHS
3aJIeKHOCTEH y TeKCTax [2].

Mozenb CKIagaeThCs 3 HAaCTYTHUX LIapiB: BX1THHHA
map (BXiTHUMH JaHUMH JJIS HBOTO € BEKTOPHI
MpeICTABICHHS TEKCTiB, OTprMaHi Bijg Moaeni XLNet);
MPUXOBAaHUM MIap; TOBHO3B'SI3HMI map (KUIBKICTD
HelpoHiB — 512, akrtuBaniiina ¢yHkiis — ReLU; map
Dropout, mo 3actocoByerbes 111 peryspusanii (40%
HEHPOHIB BUMAAKOBO BiIKIIOYAIOTHCS i1 4ac KOXKHOTO
KPOKY HaBUaHHS); BUXITHUI map (KUIBKICTh HEHPOHIB —
2 (oauH HEHPOH AJISI KOXKHOTO KJIacy: peayibHi TEKCTH Ta
TEKCTH, 3TeHEepOBaHI WITYYHUM iHTeNeKToM). Jlis
HEepeTBOPEHHS BUXOAIB y HMOBIPHOCTI JUIsl KOYKHOI'O 3
KJIaciB BUKOPUCTOBYEThCS aKTHBAIliiiHA  (YyHKIIIS:
Softmax. JIjxs OHOBIEHHS Bar MOJEIl IiJ dYac
TpEeHyBaHHS BUKOPUCTAHO oNTUMi3aTop Adam.

3 MEeTOI0 OLIHKM Mpane3JaTHOCTI Mojenel 0yio
3/11FICHEHO MOPIBHIHHSA peabHUX aHOTALli | /10 HAY KOBHX
CTaTeil Ta aHOTAllilf, 3reHEPOBAaHUX 3a JOIOMOTOI)
mozemi GPT-3.

Pe3ynbraTn  eKCIEpUMEHTY  TOKa3aild, IO
3anporoHOBaHa MOJIENTb MAa€ TEH/ICHIIIT 111010 3HHKSHHS
BTpaT MpH HABYaHHI Ta Bamigaiii 31 30UIbIICHHIM
KUIBKOCTI HaBYaJbHUX MPHUKIAAiB (MaKkCHMallbHa
JNOCSTHYTa TOYHICTh PO3Mi3HABAHHA 3TCHEPOBAHHX
aHoTauii fopiBHioBaia 0.84).
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OCOBNMBOCTI ®YHKLIOHYBAHHA CUCTEMMU NIATPUMKU NPUAHATTA
PILLEHb B YMOBAX HEBU3HAYEHOCTI IHOOPMALII PO
ncnxonoriyHnm CTAH NtOAanHU

CyudacHi YMOBU IISIIBHOCTI JIFOJUHA
XapaKkTepM3YIOThCS ~ BHCOKHM  DIBHEM  CTpecy,
iHpOpMaIIiHAM TEPEBAHTAKEHHAM Ta HEOOX1JHICTIO
MPUHHATTS BaXKJIMBUX PIlIEHb B YMOBaX OOMeEXeHOl
iapopmarmii. [le ocoOmUBO akTyanbHO s cdep, IO
nepeadavyaloTh BiAMOBIJANBHICTE 32 XKUTTS, 370POB’S
abo cycninbHu# [0OpoOyT. Y 3B’S3KYy 3 IIUM BUHHKAE
noTpeda y CTBOpEHHI iHpOpMaIiHHUX TEXHOJIOTIH JJIs
MOHITOPHHTY IICUXOJIOTTYHOrO CTAHY JIFOIMHH HA OCHOBI

aHajizy il BereTaTMBHMX IOKAa3HUKIB 32 yMOB
HEBU3HAYEHOCTI.
3amraHoBaHe  JOCIIDKEHHS CIPSMOBAaHE Ha

Ppo3po0Ky THPOPMAIIHHOT TEXHOJIOTIT IS i ATPUMKH
OPUIHATTA pilleHb II0AO IICHXOJOTIYHOTO CTaHy
JOJMHYU, OCHOBHI XapaKTePHUCTHKH SKOT BKIIOYAKOTH:
po0OTy B yMOBax HEYITKOT HEBU3HAUCHOCTI TAHUX, IIO
CYNPOBO/UKYIOTh OIIIHKY BEreTATHBHUX ITOKa3HUKIB
(apTepiaTbHHI THCK, YacTOTa CEPIEBUX CKOPOYCHB,
JIMXaHHS TOIIO); IHTEerpallil0 MaTeMaTHYHUX METOJIIB
HEYiTKOT JIOTIKM Ta MAIIMHHOTO HaBYaHHS JJIs
ITiIBUILIEHHS TOYHOCTI MPOTHO3YBaHHS TICHX OJIOTTYHOTO
CTaHy;, BUKOPUCTAHHS JaHUX 13 CCHCOPIB JJIs
(dopMyBaHHA 1HAMBIAYali30BAHUX pEKOMEHIALIH Yy
peaxbHOMY Yaci.

[pouec mpuiiHATTS e(EeKTUBHUX pillleHb y MiH
ctepi nepeadavae pearizaiio 1eKiIbKOX STAIIB.

Ertan 1: 36ip nanux

[bxepena  gaHWX: BEreTaTMBHI  IOKa3HUKU
(apTepianpHUH THCK, YacTOTa CEPIEBUX CKOPOUCHS,
4acToTa JIUXaHHS TOIIO); Cy0’ €KTHBHI OIIHKU CTaHy
(aHKETH, OTIMTYBAHHS, TICUXOJIOTTYHI TECTH); TOJATKOBI
¢dakropu (BiK, CTaTh, YMOBH CEpEJOBHUIIA, PiBEHb
(i3MYHOT aKTUBHOCTI).

CeHcopu:  MeauuHi  OpuUCTpoi  (MOHITOpH
apTepialbHOrO TUCKY, IMYJIBCOMETPH, OKCHMETpH);
HocuMmi  mpuctpoi  (¢ditHec-Opacimeru,  cMapT-
TOJTMHHUKH).

Ertamn 2: O6po6ka naHux

[Nonepenus 06poOka: GimbTpamis LIyMiBy JaHUX;
HOpMaJTi3allist MOKa3HUKIB (3BEACHHS 0 €IWHOT IKAJIH).

AHaJli3 HEBU3HAYECHOCTI: BUKOPUCTAHHS HEUiTKOI
JIOTIKK JIsi 0OpOOKHM HEUiTKUX a00 HEMOBHUX J[AHWX;
CTBOpEHHS (QYHKIIH HAJIEXHOCTI ISl  BXIJHUX
rnapameTpiB (HampuKiIajg, «HU3BKUH pPiBEHB CTpECy»,
«BUCOKHU PIBEHb TPUBOXKHOCTI»).

Ertan 3: MonentoBaHHs

BaratodakTopauit aHaJi3: BCTaHOBJICHHS
CTATUCTHYHUX B3A€EMO3B’S3KIB MIXK BETCTATHUBHUMH
MOKA3HUKAMHU Ta IICHX OJIOTIYHUM CTAHOM.

Mojeni MaIIMHHOTO HaBYaHHsS: Kiacupikarls
cTaHy  (HOpMaJbHHUI, CTPECOBUH, KPUTHYHHIA);
MPOTHO3YBaHHS 3MIH MCUXOJIONYHOIO CTaHY 3aJIKHO
BIJI BXIIHUX TaHUX.

InTerpaniss pesynbraTiB: 00’€qHaHHS AaHHUX 13
pi3HUX JoKepern s GopMyBaHHS LITICHOT KapTUHU
CTaHy.

Ertan 4: [TpuidHsTTS pilieHHs

AmHai3 pe3ybTaTiB MOJIETIOBAHHS: IHTEpIIpeTallist
CTaHy JIIOJMHU 3a pPIiBHAMM (HAaIpHUKIaA: HU3bKUM,
Cepe/IHiii, BUCOKUiI cTpecC).

Pexomennamii: onepaTtuBHI i (BiATIOYHHOK,
MUXadbHI BIIpaBU, MEIMYHA JOTIOMOTa); JOBIOCTPOKOBI
pekoMeHpanii (3MiHa peXuMy mpari, MCUXOTeparis,
(i3MgHa aKTHBHICTB).

Ertan 5: MosniTopuHT y peansHOMY Jaci

OHOBIIGHHS JaHMX: TMOCTIHHWI 30ip HOBUX
MMOKa3HWKIB dYepe3 CEHCOpH; aHaji3 3MiH Yy
MICUXOJIOTIYHOMY CTaHi.

AnanTanis CHCTEMH: KOPUTYBaHHS MoJejeil Ha
OCHOBI HOBUX JIaHHX; TOJIMIIIEHHS TOYHOCTI TIPOTHO3IB
Yyepe3 CaMOHABYaHHS CHCTEMH.

Eran 6: 3BiTyBaHH: Ta iHTeTpaLis

®opMmyBaHHA 3BITY: Bi3yamizallisl pe3yJbTatiB
(rpadiku, giarpamu); 3BITIIPO CTaH JIFOAHHU JJIsI TiKapiB,
KepiBHHKIB a00 caMOro KOPHUCTyBaJa.

[HTeTrpais 3 iHIIMMH CUCTEMaMHU: TIepeiada JaHuX
0 MEAMYHUX cucteM abo chnyx0 NiATPUMKH
(HampuKIIa:, ICUXOJIOTIB).

Po3pobnena cuctemMa MiATPUMKA TPHUAHATTS
pilleHb MOXe OyTH BIPOBAJKCHA B TAKUX Taly3sX:
VOpPAaBIIIHHS, @ CaM€ MOHITOPUHT CTaHy KepiBHHKIB
Jep>)KaBHUX OpraHiB 1 Oi3Hecy s 3a0e3redeHHs
CTIfiKOCTI Ta e(eKTUBHOCTI iXHIX pillleHb; BiliChKoBa
chepa, a caMe OI[iHKA ICUXOJOrIYHOrO CTaHy
BilicbKOBOCTYx00BLiB 1 paniBHuKiB MBCy cTpecosux
CUTyalifx, TAKUX SK O0HOBi nii a00 BUKOPHCTAHHA
30poi; psATyBanbHI ciIyx0H, a caMme MiITpUMKa
PATYBAJIBHHUKIB, carepiB, KEPIBHUKIB ONepamii mija yac
JKBIAAIIT HAI3BHYAHUX CUTyaIliil, 1[0 BUMAararTh
HIBUJIKOTO IPUAHSTTS PillIeHb; TPAaHCIIOPTHA IHAY CTPis,
a camMe 3a0e3MeYeHHS KOHTPOJIIO 32 CTAHOM aBialliiHIX,
MOPCBHKHUX, 3aJ113HUYHUX 1 aBTOMOO1JIbHUX ITePEBi3HUKIB
JUIsl 3amoOiraHHsl aBapisiM depes3 JIIOACHKHHA (axTop;
MEJIMIMHA T4 TICUXOJIOTIs, a came J1arHOCTHUKA CTaHy
oci0, sxi mepe0yBarOTh y CTPECOBHUX yMOBaX, 30KpeMa
KEPTB  HAJA3BHYAWHMX  CHUTYyallif, Uil HaJaHHS
CBO€YAaCHOI JIOIIOMOT'H.

63



VK 351.861

TroTronuk BanuMm, Ycados JImutpo
tutunik_v@ukr.net, usachovrabotadsns21@gmail.com

Hayionanenuti ynieepcumem yuginbHo2o 3axucmy Ykpainu, Xapxise

YOOYKOHAJIEHHA NPOLEAYPU BUABNEHHSA TA IBEHTU®IKALLII 3A
AMMITYAHO-YACTOTHUMU XAPAKTEPUCTUKAMU AKYCTUYHUX CUTHATIB
BE3NUIOTHUX NITAJIbHUX ATMNAPATIB

B pobGoti [1] BukmageHi OCHOBHI NPUHIWIN
AKyCTHYHOTO MOHITOPMHIY Ta  aBTOMATH30BaHOI
ineHTr(ikamii pi3HUX THUMIB OE3MUIOTHUX JIiTAJIBHUX

amapartiB, 110 CTAHOBJIATL  Hebe3lmexku A
JKUTTENISIBHOCTI LIUBIIBHOTO HaCeJICHHS Ta
HOPMAJIBHOTO (GYyHKIIOHY BaHHSI KPUTUYHOT
1HGPACTPYKTYpH e PIKABH.

Tax, 3anpononoBanuii MeTo| inentudikaiii Oymo
pealli3oBaHo MUISIXOM IIPOBEICHHS SKCIEPHMEHTIB i3
BUKopucTaHHAM pisHux TuniB BIUIA. s uporo

aKyCTHUYHI JlaHi peecTpyBajucs 3a JOIIOMOIOIO
CIeI[iaTbHO  CTBOPEHOT J1abOopaToOpHOI  yCTaHOBKH
(puc. 1).
M n K
\
oot L
==\

\4 MPOLIEC MONBOTY BMNA

Puc. 1. Cxema 1a00paTopHOT yCTAHOBKH JISl aHAITIZY
AMILTITy THO-4aCTOTHHX XapAaKTEPHUCTHK aKy CTUIHIX
KOJIMBaHb MPOLIECY MOJBOTY Pi3HUX TUIIIB 0€3MiTOTHIX
JiTanpHUX anaparti: M — mikpodon; I1— nixcunosay;
K — xoMn'toTep 3 BiAMOBIAHUM IPOrPaMHAM
3a0e3Mne4yeHHIM

Ilix wac excnepumeHnty Oyiu 3i0paHi nxaHi
aKycTHYHHUX curHaiiB BiJ Tpbox BITJIA (DJI Mavic 3t,
FPV 7inch ProDrone ta Alpha Robotics Hummingbird
1000 SRTK) B pi3HMX yMOBax, SIK IOTEHIIHHO
MO>KITMBUX, IO 3A1HCHIOIOTh PO3BiIyBabHi omneparii. 3
METOI0  BH3HAYCHHS  XapAKTCPUCTHYHHX  YaCTOT
AKyCTHYHUX CUTHAIIB BiJl JOCIIDKYBaHHX 3pa3KiB
BIUTA Ha pwuc.2 mpexacTaBleHO cyMmapHHi Tpadix
aAMILTITY JHO-4aCTOTHOT XapaKTePUCTUKH 1IUX MO/IENeH

BITJIA.
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Puc. 1. CnexTpy aKky CTHIHHX CUTHAJIIB TIOJIBOTIB
0e3MiTOTHUX JIITATIbHUX arapaTiB

Pe3yJ'H>TaTI/I K.TIaCTCpI/BaIIi.l' HaCTOTHHUX FapMOHiK 3a
aMHJ'IiTyI[OIO IpEacTaBJICHO Y BI/IFJ'IHI[i OCHApPOrpaMu Ha
puc. 3.
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Puc. 3. [lennporpama kiacrepu3ariii rapMoOHiK
aMILTITY JHO-9aCTOTHUX XapPaKTEPHUCTUK aKy CTHIHUX
CUTHAJIIB MOJIBOTIB JOCTI/DKYBAHIX O€3MIIOTHIX
JTaTbHHUX anapariB

3a  pesyiapraTaMd  KJIACTEPHOTO  aHANIIZy
pO3pOOTIEHO KEPYIOUMH alrOPUTM  yAOCKOHAICHOIO
METONly BUSIBJICHHS Ta ineHTH]IKaIlii 3a aMIuTiTyHO-
YaCTOTHUMH XapaKTePHCTHKAaMH aKyCTHYHHX CUTHANIB
BIITA. Cxema npenicraBieHa Ha puc. 4.

| MOHITOPHH AKYCTHYHOMO NPOCTOPY |

[ v wom Ta nocmt i somcoron |

| HACTOTHHIA AHATI3 «KOPMCHOTOn CUTHATY |
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VIEHTUGIKALIA
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Inesmuukauil 61NA S

ENMA
He igerTHdinG B0

| BUIHIEHHA HMOBIBHOCT]

PO3POBKA MIPONC3ULIA 1A NPHAHATTA AHTUKPUIOBUX PILIEHL |

Puc. 4. Kepyrounii aaropuT™ METOAY BUSBIICHHS Ta
ineHTU(IKaLii 38 aMIUTITYTHO-YaC TOTHUMH
XapaKTepUCTUKaMU aKy CTHYHUX CUTHAJIIB

0e3MUIOTHUX JIiTAJIbHUX allapaTiB

Cnucok nitepatypu

1. Trotronuk B.B.,  JleBrepoB O.A., Tiotionuk O.0.,
VYcauos [I.B. AkycTnununii MeTox ineHTHdiKkamnii 3acToCcyBaHHsI
0E3MUTOTHUX JIITAIBHUX anapaTiB K JDKepesl HaJA3BHYaiHUX
curyauiid. Social Development and Security. 2024. Ne 15(1),
C.300-312. DOI: https://doi.org/10.33445/sds.2025.15.1.26
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naxoam Ao PO3POBKU MOBINIbHUX OOAOATKIB

Po3poOka MOOITBHHX OJATKIB € OJHIE 13
HaWOimpm auHaMivHUX raxy3ei IT, mo mBuIKO i
aKTUBHO DPO3BHMBA€THCA. 3 KOXKHHUM POKOM CTPIMKO
301JIBIIY €THCS KiJIBKICTh KOPHCTYBadiB cMapT(oHaMH, a
Pa30M i3 UM 3POCTAE MOMKUT Ha MOOIJIbHI 32CTOCYHKH.

[lix yac CTBOpEHHs TakuX TNpoOTpaMm Hepen
pO3pOOHMKAMU TOCTa€ BUOIp: MHCATH HATUBHHI
nonatok  okpemo st 10S  ta  Android abo
BUKOPHUCTOBYBAaTU KpocIiaThopMHi riopuIH
TexHosoril. KoxeH i3 po3risHyTUX ITiX0/1iB Ma€ CBOI
nepeBaru ta ooMexeHHs [ 1].

HatuBHa po3poOka nomaTkiB 3a0e3nedye BUCOKY
e(EeKTUBHICTb, JIO3BOJISIOYH ONTHMAJIBHO
BUKOPHCTOBYBATH CIIeIM(iuHI MOMIIUBOCTI OTIEpaIliifHOT
cuctemu. Hanpukian, po3po6ka Ha Swift s i0S nae
3MOry 0e3MocepeIHb0 TpaioBar 3 HoBiTHIMH API Ta
Bi3yaJIbHIMH KOMIIOHEHTaMu Apple.

Kpocmnardopmumii migxi, y CBOIO 4epry,
3a0e3nedye 3HaUHy €KOHOMIIO pEeCYpCiB, a7Ke JT03BOIISIE
3MCHIIATA BUTPATH HA CTBOPCHHS Ta MiATPUMKY
3aCTOCYHKIB, 30epirarouu ixHio (yHKIIOHAJIBHICTh Ha
piBHi 80-90% BimHOCHO HATHBHUX aHaNOTiB. [IpoTe BiH
MOXX€ BHSBUTHCS Hee(PEKTUBHHUM, SKIIO NOTPiOeH
noctyn o cnerudiuanx cucteMHnx APlabo BuKoHaHHS
BHUCOKOTNIPOAYKTUBHHX 00uKciieHb. BeO-mporpamu, xoua
W TOCTYNaroTbCs NPONYKTUBHICTIO Ta THYYKICTIO,
BUTPAIOTh 3aBISKH YHIBEPCAIHLHOCTI Ta MpPOCTOTI
OHOBJICHHS.

CepeJ mepeBar HATUBHOTO MiAXOy — IIMPOKHIA
BHOip 0i0IioTeK, M0 POOUTH HOTO MPUBAOIUBUM I
CTBOPEHHS CKJIAMHMX 1 (YHKIIOHAJIBHO HACHUYEHUX
3actocyHKiB. KpocruiatdopmHui iHCTpyMeHTH, Xo4a i
MOCTYMAKThC B [BOMY  acCIeKTi, peryJispHO
OHOBJIIOIOTHCS Ta MAIOTh JOCTATHIO TOKYMEHTALIIO, 110
cripuse iXHIA THYYKOCTI Ta ajantuBHOCTI. HaToMmicts
Be0-IHCTPYMEHTH YaCTO MalOTh OOMEXKEHI MOMKIIHBOCTI
HAJArOJKCHHsI Ta HE JIOCUTh YacTo OTPHMYIOTh
OHOBJICHHS, [0 YCKJIQHIOE TOBrOTPUBATY I ITPUMKY Ta
MO>KJIBY MOJICPHI3aIli 0 IPOEKTY.

I'nmuboxa inTerparis 0i0miotek i GppeHMBOpPKIB y
cepejoBuina po3pooku, taki sk Android Studio Ta
Xcode, CTBOPIOE 3HaYHi nepeBaru JUTSL
BHUCOKONPOAYKTHBHUX 1  HaJiWHUX 3aCTOCYHKIB.
Boanouac kpocriatdopmHi pillleHHS JIMINE 3pijka
JIOCSITAI0Th TAKOTO PiBHS e(heKTUBHOCTI [2].

Y chepi  OaratorurarpopmMHOi  PO3pOOKH
CIIOCTEPIraeThCst TPEH]T o 11 BULLEHHSA
MacTaboBaHOCTI Ta NPOAYKTHBHOCTI. BukopucTanHs
MOB IporpamMyBaHHs, 30kpemMa Dart i JavaScript, moxe
3HM3UTH TOPIT BXOJY JIJIS HOBUX PO3POOHIKIB, X04a y
JIeSIKUX BUIAJIKaX [Ie BIUTUBAE Ha IIBUIKOIIFO.

I3 po3BHTKOM XMapHHX TEXHOJOTIH Ta IX
IHTEeTpAaIi€r0 B MOO1ITBHI 3aCTOCYHKH 3POCTAIOTh BUMOTH
JI0 MEPE)KEBUX MOXKITUBOCTEH 1 O€3Meku JaHuX. Y oMy
ACTICKTI HATWBHI  pINICHHS YacTO MPOTIOHYIOTH
ONTUMI30BaHI MIAXOAM JI0 OOPOOKH MeEpemeBUx
onepanii i mudpyBaHHs iHPOpMAITi.

Bubip wMertomonorii po3poOKuM 3alle:KuTh Bif
CIIBBIIHOIICHHS M1k BUMOTaMHU KOHKPETHOTO TP OEKTY
Ta MOKJIMBOCTSIMH BiJMOBIIHOI TexHOIOTIl. HaTBHMI
miaxin 3AJIMLIAETHCS CTaHIIaPTOM JUIS
BHUCOKOTPOAYKTUBHHUX JOJATKIB, M0 MOTPeOyOTh
MOBHOTO JOCTYITy 10 (YHKIIOHAIBHOCTI MPUCTPOIO,
IpoTe BiH NOTpeOye 3HAUHUX BUTPAT Yacy Ta PECYPCIB.
Kpocmmatdopmui Ta BeO-TeXHOJIOTT MOXYTh OyTH
e(heKTUBHIMMMHY 3 TOTJISAY €KOHOMIi 9acy W KOIITIB,
0COOJIMBO JJIS TPOEKTIB 13 00MEKEHUMH pecypcamu abo
THX, [0 HE TNOTpeOyIoTh TNMHOOKOi iHTeTpamii 3
anapaTHUMH MO>KJIMBOCTSIMU IPUCTPOIO.

Takox HEOOXiTHO BpaxoOBYBAaTH JHHAMIKY
PO3BUTKY TEXHOJIOTIi Ta 30BHINIHBOTO OTOYCHHL
InHoBamii y cdepi xmMapHUX OOYHUCIEHb, HITYYHOTO
IHTEJIEKTY Ta IHTepHETY IMOCTIHO BIUTMBAIOTH HA BUMOTH
0 MOOUIBHUX 3aCTOCYHKIB, 3MIHIOIOYH BIJJHOCHI
MepeBary pi3HUX MiAXO0AIB A0 iX pO3pOOKH.

OKpiM TOTO, YIOCKOHAJCHHS TEXHOJOTIYHUX
pillleHb, 30KpeMa KOMOUIALIT Ha JbOTY, MEXaHI3MIB
KElIyBaHHS Ta ONTHUMI3allii 3amuTiB, MOXE CYTTEBO
3MIHUTH OaJlaHC, 3poOUBIIH KpociuiaThopmHi Ta BeO-
IHCTPYMEHTH KOHKYPEHTOCIIPOMOKHIIIMMH MOPIBHSHO 3
HAaTUBHUMU TEXHOJIOTISIMH.

Omxe, BUOIp miaxoay A0 po3poOKH MOOiTBHHX
3aCTOCYHKIB HE € CTAaTHYHHM 1 Ma€ I'PYHTYBAaTUCS Ha
KOMILUTEKCHOMY aHalli3i TOTOYHUX i MaiiOyTHIX moTped
MIPOEKTY, TEXHOJIOTIYHOro JaHAmapry ¥ eKOCHUCTEeMH
MiATPUMKH, a TakKoX BPaxOBYBaTH MOMKIIUBOCTI
MPUCTPOTB Ta MOCTABJICHI BUMOTH I110/I0 €(hEKTHBHOCTI
Ta €KOHOMI1 Yacy 1 KOIITIB.

Cnucok nitepatypu

1. Pi3HUUS MK riOpUIHUME Ta HATHBHUMH J10/IaTKAMH.
IT-Komnanis WEZOM.

URL: https://wezom.com.ua/ua/blog/chem-otlichajutsja-
nativnoe-i-gibridnoe-mobilnye-prilozhenija.

2. Po3po6ka nmoxatkiB mist i0S Ta Android: ['muGoxwit
aHaJi3  KIIOYOBHX  BiAMIHHOCTEH —  YKpTeXcCodr.
URL: https://www.ukrtechsoft.com/rozrobka-dodatkiv-dlya-
ios-ta-android-yaki-klyuchovi-vidminnosti/
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TEXHONOTIA OBPOBKU NOTOKOBUX AAHUX 3 BACTOCYBAHHSAM
MIKPOCEPBICIB

OcTaHHIM 9acoMm HaOyia MOIIUPEHHS KOHIICIIIIS
penmknx ganux (BJl). BriMm peamizamis mporpam
00po6Oxku B/l B peanbHOMy Yaci Bce IIe 3aJIMIIAETHCS
CKIagHUM  3aBAaHHsAM. OpHMM 3 HaWOUIBII
MEPCHEKTUBHUX IMiJXO/11B BUPILICHHS [IbOT'0 3aBIAHHS €
BHUKOPUCTAHHS HOBHX JCIIEHTPATI30BAHUX TCXHOJIOTIN.
30KkpemMa, OCTaHHIM YacTOM OTPUMAaId PO3BHTIOK
JOCIiKeHHS MOJKITUBOCTEH BUKOPHUCTAHHS
MIKpOCEpBICIB y cucTeMax 00poOKH BEJTUKHUX IaHHUX..

AKTyanbHICTh BUKOPUCTAHHS MIKPOCEPBICIB Jist
aHalli3y BETUKHX [aHWX MOSICHIOEThCS THM, IO Ha
CHOTOJIHIIIHIN JIEHb iICHY€ BEJIUKHH MOTIUT HA CHCTEMH,
3JaTHI [pPALOBaTM 3  BEJIUKMMHU  JIAHUMH, a
MIKpOCEpBiCHa apXiTEeKTypa JI03BOJISIE PO3pOOISTH
OUIBII THYYKI BapiaHTH 0OPOOKH MOTOKOBHX JaHUX B

peasbHOMy 4aci (30KkpeMa, 3  BHUKOPHUCTAHHSIM
KOHTEHHEPHHUX TEXHOJOTIH).
B  jomoBimi  pO3MISHYTO  MOXMJIMBI  IIUISIXH

BHKOPHUCTAHHS MIKPOCEPBICHOT apXITEKTYPH y CHCTEMAaX
TTOTOKOBOT OOPOOKH BEITHKHX JIaHUX, a TaKoX
JIOCJI1JIPKEHO MePEeBary i He0JMIKH iICHY IOUHX apXITEKTyp
aHaJi3y BEJUKHUX JaHUX.

3aiiicHeHO aHaJi3 mepeBar opraHizailii cUCTeMU
0TOKOBOI 00poOku B/l 3a 10moMororo Mikp ocepsiciB
(mikpocepBicHOi apxitektypu — MCA) Ha mnpuknam
reormaaTGopmu, 3anpornoHoBaHoi kommaniero MTS IT
[1].B uiti mtatdopmi mxepenom nanux eknacrep Kafka,
a jgami ¥ine HaOlp cepBiCiB, KOXKEH 3 SIKUX peai3ye
okpemuii  Oi3Hec-mporiec  (HampuKiazx, — Cepaic
BH3HAYEHHS TMOTOYHOTO MiCI€3HAXO/PKEHHS KIIIEHTA,
CepBiC MOHITOPHHTY BXO/Iy KJIi€HTIB B JJaHY F€030HYy 200
BU3HAYEHHs 3aBaHTA)XKCHOCTI CTaHIH B peajbHOMY
yaci). [Ticnis 9oro i 1aHi MOYKHA 3aTIPOCUTH HA BUMOTY
yepes APL siki Takok TOTIISIOTHCS Ha CEPBicH 3a O13Hec-
KelicaMu.

Amnani3 pizaux apxitextyp B/I, mo opranizoBai 3a
JIOTIOMOTOI0  MIKPOCEPBICiB, JI03BOJIUB PO3pOOHTH
MPOTOTHIT CUCTeMH B/l 3 BUKOPUCTAHHAM PO3IIITHYTHX
BUIIIE METOMIB 1 TexHojorid. Jis mpotoTunu3arii
MiKpOCEPBICHOT0 3aCTOCYHKY, 10 Ipaiftoe 3 B/ 3rimHo 3
3aIpOMOHOBAHOI0 CXEMOIO B3aEMOIIl MIKpPOCEPBICIB,
0yJ10 00paHo MOTOKOBY apXiTEKTypy [2].

3a pgomomoror iHCTpymeHTapiro Docker Oymo
cTBOpeHo cucteMy Docker-KkoHTeHHepiB, KOKEH 3 SKHX
BIJITIOBI/Ia€ 32 IOCTABJICHE HOMY 3aBJIaHHS:

— xoHTelHep infrastructure, mo MicTuTH 6230BY Ta
3alpONOHOBaHY 1HPOCTPYKTypH, a TaKoX yCi
iHppacTpykTypHi nociyru (taxi sik Kafka ta Postgres);

— KoHTeWHep demo_server, 1m0 MICTUTH
JEMOHCTpAIliiHy CepBEepHY MpOrpamy, IO CTBOPIOE
BHITaJIKOBI TECTOBI TaHi, HCOOXIIHI SIS JEMOHCTpAITLii;

— KoHTeitHep data requester, IO BHKOHYE
MIKpOCEpBiCHY IpOTrpaMy 3alHTy JaHHX Ta 3aIMUTYeE TaHi
3 cepBepa Ta Hagcunae ix 1o Kafka;

— KoHTeiHep data processor, IO BiAMOBiTa€ 3a
YUTAHHS TIOBIJIOMJICHHS, OTPUMAaHOTO BiJ CEpBICY
data_requester uepes Kafka, micistworo posminse qaHi ta
3aBaHTa)xKye 00podneHi nani Hazan y Kafka;

— koHredHep data aggregator, 1m0 MICTHTH
mporpamy arperaropa JaHux; CJIy»x0a arperaropa JaHux
YUTAE TOBIJOMIJICHHSI, OTPHUMaHI BiJ| TIpOIecopa IaHUX
yepe3 Kafka, i oOumcnioe cepeaHe 3HaYeHHS IS
octanHix 10 BiIIMOBIiEH;

— koHteiiep db_loader, mo 3aBanrtaxxye B/l Ta
cinyk0y 3aBaHTaxyBaya b/I, ynurae nmoBijmoMieHHs Bif
cepaicis data processori data_aggregator i 30epirae mi
nani B B/ Postgres;

— KOHTelHep api_gateway, mo Hamgae HTTP-
EH/ITTOIHTH JUIsl 3aMUTY JIaHuX i3 0a3u nanux Postgres.

Juist peanizanii npoueayp CTBOPEHHS Ta 3aIlyCKy
3a3HayeHnXx Docker-konteitHepiB Oynau  CTBOpEHi
BIJIMTOBIIHI CKPUIITH Ta BUKOHABYI (paitnu. TecToBi naHi
hopMmyroThCs y MiKpocepBici demo_server, 3 IKOTO JTaHi
3amuTyI0ThCa MikpocepBicoM data requester. Cepsic
data requester e mepmmm MikpocepBicom cucremi. [Ticrst
3anuTy new cepsic 30epirae Bianosimp y Kafka. Jlami e
noBijomiicHHs Buuntye data_processor, 00po0Jsie fioro
Ta Texx 30epirae y Kafka. [lotim iforo BuumTtyrom
cepsicu data_aggregator ta db_loader. [Tepumii cepsic
BHPaXOBYE Cepe/iHi 3HAUCHHs, a IPYTUH [IepeMillae Jio
06a3n Bci TOBIIOMJICHHS, 3T€HEPOBaHI CcepBicOM
data aggregator.

Jlns TecTyBaHHSA MOYJIMBOCTEH 3aMIpOTIOHOBAHOTO
Bapianty MCA Oyno 31iiCHEHO eKCIIepHMeHTAIbHE
MOPIBHSIHHS XapaKTEPUCTHK CUCTEM TIOTOKOBOT 00pOOKH
B/l nu1st MOHOJTITHOTO Ta MiKpOCEPBICHOTO BapiaHTIB iX
peanizaii (Ha mpukiaai Gi3HeC-CUCTEMH, IO 3A1HCHIOE
YIpaBIIiHHS II0CTABKOIO MPOYKTIB).

Cnucok nitepatypu

1. S6ylemez M., Tekinerdogan B., Tarhan A. Challenges and
Solution Directions of Microservice Architectures: A Systematic
Literature Review. URL: https://doi.org/10.3390/app12115507.
(Lastaccessed: 26.11.2022).

2. HedwomoB JI.A., Ymosenko C.I'., Yama JLE.
MikpocepBicHa apXiTeKTypa CHCTEMH IIOTOKOBOi 0OpoOKu
Benukux JManux // ACY ta npunann aBromaturi. 2022. Ne 178. C.
50-64. DOI: 10.30837/0135-1710.2022.178
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AHAINI3 METOAIB ABTOMATUYHOIO BUABINEHHA
KOHTEHTY HA BEB-CAUTAX

3i CTIMKAM 3pOCTaHHAM OOCATIB pO3MIIICHUX HA
Be0-calTax JOKyMEHTIB BUHUKa€ TOTpeOa B e(PeKTUBHIX
IHCTpYMEHTax Il ~ aBTOMATHYHOTO  BUSBIICHHS
BXJIMBOI'O KOHTEHTY 32 TEMAaTHUYHHMHU 3alUTaMU
KOPHCTYBaUiB.

BusiBieHHsSI KOHTEHTY Ha BeO-calTax Moxe OyTH
peani3zoBaHe uepe3 BUKOPHCTaHHS Pi3HOMAHITHHX
migxo/iB, 30kpema, napcuary HTML, wmamumHHOTO
HaBYaHHSI,TeXHOJOTI 00poOKu npupo ol MoBu (NLP)
Ta TIAUOOKOTO HaBYaHHSI. Taki MAXOMH ITO3BOJIIOTH
aJanTyBaTH CUCTEMU JI0 MOCTIHHO 3MIHIOBAHHUX BeO-
CTPYKTYp, WO TMiJBHUIIYE pIBEHb aBTOMATH3ALLI
MPOLIECIB.

Mapcuar HTML € ogaIM 3 Ha0 1B Tpa JUITIAHAX
1 IIUPOKO BUKOPUCTOBYBAHUX METOIB ISl BUSIBICHHS
KOHTEHTY Ha BeO-cTopiakax.  Jlms LOTO
BUKOPHCTOBYIOThCS TaKi IHCTpYMEHTH, sik BeautifulSoup
qutsi Python a6o Cheerio auist JavaScript, 1110 10380151016
3untyBatd HTML-kox i BuainsTé mOTpiOHI eneMeHT!
[1]. BTiM ciij BiA3HAYMTH, 1110 TAPCHHT HE 3aBXKI1 MOXKE
KOPEKTHO iJeHTU(IKyBaTH 3MICT CTOPIHKH, SKIIO
ctpykrypa HTML-cropinku  HecTaHmapTHa — abo
3MiHIOeThcd. Ile  migBoauTh 10  HEOOXigHOCTI
BUKOPHUCTaHHS MAIIMHHOTO HABYAaHHS, SIKS JIO3BOJISE
cUCTeMaM aJanTyBaTHCA JO 3MIiHM KOHTEHTy. 3
PO3BHTKOM TEXHOJIOT' i MAITMHHOTO HABYAHHSI 3 SIBUJIAChH
MOXXJIMBICTh ~ BUKOPUCTOBYBaTH  alNTOPUTMH  JJIS
ABTOMATUYHOTO BHUSBIICHHSI KOHTCHTY Ha Be0O-CTOpIHKaX.
Y 11pOMy KOHTEKCTI KOPHCHUMH € BXK€E ICHYI04Y1 HabopH
JAHUX 1 BIIKPUTI pECYPCH, SIKi T03BOJISIIOTH TPUCKOPUTI
npoiiec HaB4aHHs Mojened. Hanpuknan, moaeni Naive
Bayes [2], Support Vector Machines (SVM) ra Random
Forests MoxyTp OyTH BUKOpHCTaHi s Kiacupikarii
BeO-CTOpIHOK ab0 iXHIX €JIEMEHTIB Ha OCHOBI psIy
03HaK: YaCTOTH KIIFOUOBHUX CIiB, KUIBKOCTI 300pakeHb,
JIOBKHHU TEKCTY, HASIBHOCTI MOCUJIaHb TOIIO. [HTErparis
METO/I1B MAaIIMHHOTO HaBYaHH 3 TeXHoorisMu NLP nae
MOXJIMBICTh I[¢ TOYHIIIC BUAUISATA 3HAYYIII YACTHHH
TEKCTY, 0COOJIMBO KOJIM WIETHCS PO CKIAIHI TEKCTH 3
BEJIMKOI0 KUTBKICTIO CHHOHIMIB abo metadop. Taki
METOJIM € JOCHTh MOTY)XHUMH, OCKUIBKM BOHH HE
3aJieXkKaTh BiJl CTATHYHOI CTPYKTYPH CTOPIHKH Ta 3JaTHI
aZlanTyBaTHCS 10 pi3HUX (hOpMATIB 1 3MiH Ha BeO-caiTax.
IHkoNM AN AOCSTHEHHS HaWKpalmx pe3yJibTatiB
JOIITFHO KOMOIHYBaTH KiTbKa METOiB, HAIIPUKIIAL,
3actocyBaru napcuar HTML Ha mogaTKoBUX eTanax Jjis
BUIUICHHS CTPYKTYPHHX €JIEMEHTIB, a IIOTIM
BUKOPHCTOBYBATH MAIllMHHE HAaBYAHHS JUISl TIMOIIONO
aHaII3y 3MICTY.

0O6poodka mpupoaHoi MoBU (NLP) cTae BaTuBuM
IHCTPYMEHTOM JUJI51 BUSIBIICHHS KOHTEHTY, OCKLUTBKH BOHA

JT03BOJISIE AHAII3YBATH 3MICT TEKCTY Ha TTTHOOKOMY PiBHI.
OnHUM 13 IONMIMUPEHUX HAMPSMKIB BUKOpucTaHHs NLP €
BusiBneHHs cytHoctelr (Named Entity Recognition,
NER), sike 103BOJIsIE aBTOMAaTHYHO 3HAXOIUTH B TEKCTI
Ba’KJIMBI €JIEMEHTH, Taki fAK IMEHa JIIOJEeH, MicIp,
oprasi3ariiii Tomo [3]. [I{e oJHIM BaKJIHBUM METOJIOM €
aHai3 HacTpoiB (sentiment analysis), sikuii 103BOIISE
BU3HAYUTH TOHAJIbHICTH TeKCTy. Cy4yacHi BEIHKiI MOBHI
mozeni (Large Language Models, LLM), Taxi sik BERT i
GPT, 3HaYHO MOKPAILYIOTh MOKITHBOCTI aBTOMATHIHOTO
BUSIBIICHHS KOHTCHTY 3aBISKH iXHIH 34aTHOCTI
BH3HAYATH KOHTEKCT TeKCTy [4]. 3aBmgKu TakuMm
MOJENSIM CTald MOJJIMBUM BHSABICHHA 1 aHal3
KOHTEHTY, IO J0 IbOTO 0YyJI0 HAA3BUYAHHO CKIIaTHHM,
Hanpykiaajg, B aBTOMaTHYHOMY BHUSBIICHHI craMy abo
1axpanchKUX MOBiAoMICHb. OKpiM IIbOTO, BETNKI MOBHI
MOJIeJIi MOXKYTb OYTH BUKOPHUCTaHI /iJis1 O1JIBII TOYHOTO
BUSIBIICHHS OCHOBHHMX T€M Ha BeO-CTOpiHKax Ta ix
MO JAJTBINOI KATeropU3aIli.

MeToau aBTOMaTUYHOTO BHSBJICHHS KOHTEHTY Ha
Be0-calTax MOCTIHHO PO3BUBAIOTHCS, 1 3 YaCOM CTAIOTh
Oinpm ToyHMMH Ta edexruBHumu. [lapcuar HTML
3aJTUIIAETHCS BAXKIIMBUM 1HCTPYMEHTOM [Tl BUJT1JTCHHSI
CTPYKTypoOBaHOI iH(popMarii, aje 11st OUIbII CKIIaJHAX
3aBAaHb HEOOX1/IHI AITOPUTMHU MAIIIMHHOTO HABYAHHS Ta
NLP, siki 703BOJISIFOTh IPALIOBATH 3 TEKCTAMH Ha O1JTbII
rMUOOKOMY piBHI. BHKOpHCTaHHS BEIHMKMX MOBHHX
MoJiesielt BITKpUBA€ HOBI TOPU30HTH B aBTOMATHYHOMY
BHSIBJICHHI KOHTEHTY, 3a0€3Meuyoun OiIbIl TOUYHY Ta
aJlaTHBHY 00pOOKY TaHWX Ha BeO-caiTax.

Cnucok nitepatypu

1. Zoltan Bettenbuk.What Is Data Parsing in Web
Scraping. ScraperAPL URL:
https://www.scraperapi.com/blog/what-is-data-parsing/.

2. Naive Bayes Web Page Classification with
HTML Mark-Up Enrichment. 2006 Interational Multi-
Conference on Computing in the Global Information
Technology - (ICCGI'06), wm.Byxapecr, 1-3 cepm.
2006 p. 2006. C. 48.
URL: https://iecexplore.ieee.org/document/4124067 .

3. Abid Ali Awan. What is Named Entity
Recognition (NER)? Methods, Use Cases, and
Challenges. DataCamp. URL:
https://www.datacamp.com/blog/what-is-named-entity-
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LLMs for Your Next Al Project?.ProjectPro.
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AHANI3 MPOrPAMHUX 3ACOBEIB BIABOPI TA HAUMY ®AXIBLIB 1O CKNAQY
KOMAHA IT-NMPOEKTIB

Opnniero 3 ranysell HapOJHOIO TOCMONAPCTBA
Ykpainu, sika HaBiTh i1 9aC KapaHTHHY Ta BITPOBaPKECHHS
BiliCEKOBOI'O CTaHy IeMOHCTpye NpuOyTKOBicTh, € IT-
rany3s [ 1]. CyuacHi peatii pyHKIIOHYBaHHS BiTYH3HIHIX
IT-xkoMmaHi¥i, BU3HAYAIBHUM JIJ151 €(DEKTUBHOCTI Oi3HECY
pecypcoM, BUAUBIIOTE KBasTipikoBaHU mepcona. [Iporte,
pasoM 3 IHIMMH TOTYXHOCTAMH  IT-KommaHiii,
HeCcTaOlIbHE 30BHIIIHE CEPEIOBUIIEC POOUTH HAWMaHKX
¢daxiBUiB TaKOXX BaXXKOAOCTYITHMM pECypcoM Ta
00YMOBJIIOE X IUIMHHICTB Ta MOTPE0Y MOCTIHHOTO MOIITYKY
KBaJTi(hiKOBAaHOTO MEPCOHAITY JJISI BUKOHAHHS Pi3HHX (32
BUJIOM, CKJIAQJHICTIO, mepiogom peamizaiii tomo) IT-
npoekTiB. KpiM Toro, nutaHHs miadoopy KBaji GpikOBaHOTO
nepcoHany Juist BiTun3HsHUX [T-komnaniii mie Oinblie
3arOCTPIOETECS 3 PO3LIMPEHHA iX cdep MisIBHOCTI:
OULTBIICT, 3 HUX JUBEPCUMIKYETHCS Ta 10 3BUYAHHOL
JUSITBHOCTI 3 PO3pOOKH MPOrpaMHHX IPOAYKTIB/CHCTEM,
JIO/1a€ AyTCOPCUHIOBY JTisUTBHICTB [ 1].

JlonmoMory y BuUpillIeHHI 3aBAaHb MONIYKY Ta
BiOopy (axiBLiB 3 3aJJaHUM PiBHEM KOMIETEHTHOCTI
MOKJIMKAHI HAaJIaBATH MPOTPaMHi 3aCO0U Ta CEPBICH IS
BiOOpy Ta HaiiMy NepCOHay, TOOTO PEKPYTHHIY
npaiiBHuKiB. Taki mporpamHi pilieHHs OTOMAararoTh
HR-¢axiBisM BupimyBatd pi3HI 3aBHAaHHSA: BiX
pPO3MIILIEHH BakaHCiii 1 MONIyKy KaHIUAATIB [0
IUIaHYyBaHHS CIIBOECi 1 100y YHYACHHUKIB 10 KOMAH]]
IT-npoekriB. Choroani Ha puHKy IT-mpoaykriB Ta
cepBiciB mns migbopy NepcoHaTy NpeCTaBICHO
LNIMPOKUIA PSiI BIANOBIHUX MPOTPaMHUX 3ac00iB Ta
CEepBICiB, AIKI CYTTEBO BiAPI3HIIOTHCS SK 32 JIOTIKOIO
nmoOyzoBu, Tak 1 3a ¢yHKHioHanmoM. Tak, Maemo
MPOTpaMHi 3aCO0H, IO JO03BOJISIOTH JIMIIE PO3POOIITH
TECTH JJs JIarHOCTHKHA PiBHA KOMIICTCHTHOCTEH
kaHaunata (Hanpukia, Pymetrics [2]), Tak i BAKOHAHHS
MOBHOTO CTIEKTPY 3aBJIaHb 111010 BiZI0OPY Ta MPUHOMY Ha
po0OOTY KaHAUIATIB: BiJ] MOIIYKY PE3IOMe JI0 HaliMy 3
MOIaNIbIIMM HaBUaHHAM (Harpukiaj, PersiaHR [3]).

Jia aHamizy Bci€l CyKYNHOCTI iICHYIOYMX Ta
JOUITBFHOTO BHOOPY KOHKPETHOT'O  IPOTrPaMHOIO
3a0e3MeyeHHs Il PEKPYTHHTY JIOIUIBHO YMOBHO 1X
po3aiauTh 3a (DyHKI[IOHAIOM, a came 3a HIMPUHOI0
OXOIUIeHHS (BUKOHAHHS) (QyHKIII miI0opy rmepcoHary
Ha TaKi y3arajbHEHi IpyIu:

1. ABTOMaTH30BaHI CHCTEMH BiTOOPY KaHIHUIATIB
(Applicant Tracking Systems (mami — ATS)) Ta
KepyBaHHs B3aemoxiero 3 kanauparamu (Candidate
Relationship Management (gani - CRM)). Lli cucremu
JIOTIOMATa0Th KePYBATH MPOLIECOM i 100PY NEepCoHATY,
BiJl TpodiroBanHs poOoTonaBIIs, (hibTpalii pe3rome 10
opranizaiii criBoecizm ta GpopMyBaHHS 3BITHOCTI AJIst
po6oronasipst. 3a oninkamu [0] O1bIIiCTE HAKOLTHIIMX
Kopropaiii BukopuctoBytoth ATS ta/abo CRM, Ttak
nonan 37% xommaHid y cmucky «Fortune 500»

BUKOpHCTOBYIOTh Workday nist 3aimydeHHs] TajlaHTiB,
13,4% - mmpoko BHKOPUCTOBYIOTH SuccessFactors, 3
4,7% no 8,7% 3pocno Bukopuctannsa Phenom People.
Taxoxx mommpeHnM € BukopuctanHs Taleo, i1CIMS,
Greenhouse, Lever Ta in. ATS Ta/abo CRM
3a0e3Mevy0Th BUKOHAHHS TAKUX 3aBJIaHb PEKPYTHHTY
SIK: CTBOPEHHS IEHTPalIi30BaHOI 0a31 JaHUX KaHIM/IaTIB
i3 jpocTynoMm Jo ictopii B3aemonuii; o0poOka Ta
30epiraHHs pe3loMe KaHIWAATIB, iX COPTyBaHHSI 3a
KIIOYOBUMH CJIOBaMH Ta KBamidikaiieo; myOmikais
BaKaHCIH Ha pi3HUX IUTaTGopMax Ta  JOIIKAX
OTOJIOIICHB; OpraHi3alis Ta YyNpaBIiHHA TpadikoM
cmiBOecim, 30ip iHpopmanii mpo KaHAMIATIB Ta IX
BiJIOBIIHICTh BaKaHCil; KOMYHIKallisl 3 KaHIUIAaTaMU
(aBTOMaTH30BaHE HAJCWIAHHS TOBIJOMJICHh Ta
CITOBIIIICHb; aHAIIITUKA Ta 3BITHICTH (TreHepalis 3BiTiB
npo e(QeKTUBHICT, HAWMy Ta aHali3 NaHUX Ipo
KaHIMIATIB; oprasizariis 0araToKaHaJbHUX
MapKETHHIOBHUX KaMIIaHIH [Tl 32Ty YeHHS KaHUJIATiB.

2. IIporpamu ta TratrhopmMu , MO 3a0€3MEUYIOTH
BUKOHAHHS [IEBHOTO BUJ1Y 3aBJIaHb PEKPYTHHTY, a CaMe:
MPOTPaMHU Ta TIATPOPMH JIJIS OI[IHKKA HABHKIB TaKi SK:
HackerRank, m03BOJISIFOTH CTBOPIOBATH  TEXHIYHI
3aBlaHHd JAJA  OLIHKM  HaBHUKIB  PO3POOHMKIB
IporpaMHoro 3a0esnedeHHs; Pymetrics — iHCTpyMeHT
JUISL OLIHKK «MSIKHX HABUYOK» (po0oTa B KOMAaHI,
CaMOMEHE/DKMEHT TOIIO ) 3a JONOMOIOI irp Ta
MICUXOJIOTIYHMX TECTIB; HPOTPaMH IS MPOBEACHHA
criBOecigTa / a00 BiZCOIHTEPB'I0; COIiaJIbHI MEpPexKi i
crieriaxizoBaHi peKTypHHIOBI MIATGOPMH JJIS HOLIYKY
Ta 3aJydYeHHS TalaHTIB — arperatopd BaKaHCIH
(manpuknan, LinkedIn Talent, Built In). Lle Britouae
CTBOpPEHHSI MNpOQiTB KOMIAHII Ta  BHUKOPHCTAHHS
MOINYKOBUX  (UIBTPIB ISl  TOUIYKY  BiJMOBITHUX
KaHJW/IaTiB, CUCTEeMH ympasiiHHsA HaBuaHHIM (LMS) :
BUKOPHCTOBYIOTECSI JIJISI HABYAHHS KaHIMJATIB Ta BIKS
HaWHITUX paliBHUKIB (Harnpukia, SmartRecruiters).

Bubip KOHKpETHHX POTpaM PEKPYTHHTY 3aJICKHUTh
Bij 1iyieii ta MaciuTadiB misuibHOCTI [T-KoMmaHil.

Cnucok nitepatypu

1. IT Ukraine Association and Top Lead: annual
market research “Digital Tiger: the Market Power of
Ukrainian IT — 2024”. https://itukraine.orgua/files/
DigitalTiger2024.pdf.

2. Pymetrics. https://www.pymetrics.ai/.

3. PersiaHR. https://persiahr.com/uk/.

4. Kelsey Purcell. 2024 Applicant Tracking
System (ATS) Usage Report: Key Shifts and Strategies
for Job Seekers. https://www.jobscan.co/blog/fortune-
500-use-applicant-tracking-systems/
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WEB-TO-PRINT, AK OCHOBA NObYAOBU BEBEBA3OBAHUX CUCTEM

OnHUM 3 IUISAXIB PO3BUTKY MalMX Ta CEpeIHiX
MANPUEMCTB ToJirpadiyHoi ramysi € 3acTocyBaHHs
Be00a30BaHMX CHCTEM, TOOYT0BaHMX Ha OCHOBI peastizartii
npuHiuny Web-to-Print [1]. Lle#t npuHimn no3Bose
CIIPOCTUTH aBTOMATH3AIII0 NPHUHAHSTTSA HOJirpadiaaix
3aMORJICHb 32 JOTIOMOrOI0 B3a€EMOII 3 KIIIEHTOM Hepe3
BeOcaifir moJirpagiyHOro IiANPUEMCTBA, JAPYyKapH,
TUnorpadii, BUAaBHUYO-TONIrpadiTHOro KOMIIIEKCY TOLIO
[2, 3]. Sk 3asnaueno y [4]: «lllo6 3anwmarvics
KOHKYPEHTOCIIDOMO)KHIMH, Mali Ta CepeiHi JpyKapHi
TaKoX NOTpeOytoTh pimeHs Web-to-Print anst mponaxy
CBOIX MPOJYKTIB 1 MOCHYT ... JeAaii OiIblue KIIEHTIB
OYiKYIOTh Ha TaKi BeO-TIPOIO3HIIL], SIK BiIIaleHa BEPCTKA Ta
oHJaiH-npyK». Peanizamiss npunnumy Web-to-Print, six
JOTiKHTIOOYI0BU 1 ()Y HKIIOHYBaHHS BeO0a30BaHIX CUCTEM
aBToMarm3amii (OpMYBaHHs, NPHHOMY, OTIPALFOBAHHS
noJiirpadiyHUX 3aMOBJIEHb (B OCHOBHOMY 1€ 3aMOBJICHHSI
oneparuBHOI noirpadii) uepes [nreprer qo3sonse [1-6]
pearnizyBaTu TaKuii Taki )y HKIIIT:

- BUKOPUCTAHHS MIA0JIOHIB AuW3aliHy MPOMYKIIl
MUISIXOM 3aTlOBHEHHS THUITI30BaHMX (GopM 3 HaOOpoM
rapameTpiB BIATIOBITHO JI0 TUITY TPOAYKINT;

- TIEpCOHANI30BAHUM MiAXin (KII€EHT Mae 3MOry
3aBaHTKUTH BIIACHUI TU3ai1H, BKa3aTH IapaMETPU JPYKY
11 iH. 260 caMOCTii{HO CTBOPUTY 1HAMBIAyaIbHUIA A3aiiH 32
JOTIOMOTOI0 BOYZIOBaHOTO B CHCTEMY OHJIAH pelakTopa
MAaKeTIB);

- 3aJIydeHHSA [0 CTBOpPEHHA MakeTa (axiBud 3
mianpueMcTBa abo 3 6a3u ¢pinaHcepiB, 1O IKOT MOXKHA
niepeiitu 3 inTepdeiicy cucrtemu;

- TIONEpeNHid Mepersil BUIISILYy MakeTy (7o
0(hOpMJIICHHS 3aMOBIICHHS ),

- IBUAKE O(OPMIICHHS 3aMOBIICHB;

- MepeBipka MaKeTa, MOXKIIHMBICTh YTOYHEHHS abo
KOpETyBaHHS ITapaMeTpiB 0 (hOPMIICHOT0 3aMOBIICHHST;

- CHpOIICHH OOpOOKM 3aMOBIICHb Ta YHPABIIHHA
KITI€EHTCHKUMH TaHUMH,

- MBHAKUHA PO3PAaXyHOK BapTOCTI  3aMOBICHHSI
(kaJIbKyJIALS ) Ta ONTUMI3ALI BUCTABICHHS PaXyHKIB;

- MHO>KHHA ()OPM OIIIaTH 3aMOBJICHH 13 pealli3alli€ro
30BHIIIHBO] MIATIXHOI cucTeMu (sk-oT LiqPay, Fondy,
iPay.ua, NovaPay, Portmone, City24 ii iH.) Ta 06e3 TaKoi
cuctemMd (SIK-OT TicJsIIiaTa, 0€3roTiBKOBHI PaxyHOK i
paxyHok-(akTypa);

- CIIPOLICHHS MPOLIECY MPOXOPKEHHS ILIATEIKIB;

- IIBWALI TePMIHM BUKOHAHHS 3aMOBIICHb 3aBIISKH
ONTHMIi30BaHUM POOOUYNM TpoIllecaM Ta IHTeTpamii 3
ABTOMAaTH30BAHOIO CUCTEMOIO KepyBaHHS MOTirpadiuHiM
I ATPUEMCTBOM;

- MOHITOPMHI CTaHy BHKOHAHHA 3aMOBICHHSI
(ciiBpOOITHUKAMU T ATPHEMCTB - 3aBJIsIKH (DiKcallii cTaHy
BUKOHAHHS B CHUCTEMI; KIIIEHTOM - 3aBISKH PO3CHIIKA
TIOB1IOMJIEHb Ha €JIEKTPOHHY TIOIITY);

- MiIKJIIOYEHHS 10 MapKeTIIIeicy;

- iHTerparis 3 e-commerce Ta MOKIIHBICTb TIPOJAXKY
JIpyxkoBaHoi npoxykii/mocayry B2Bta B2C;

- 3HIDKEHHS BUTpAT Ha OILIATY Mpalli;

- T ABUIICHHS OTIEPATUBHOCTI TOKyMEHTOOOITY.

CyuacHmit po3BUTOK AR BIUIMBae Ha BUHUKHEHHA
HOBOTO (DYHKITIOHATY B IIUX CUCTEMAX, TK-OT HasIBHICTh 3D-
IHTepaKTUBHUX MaKETIB IPyKOBAaHNX BUPOOIB [ 2].

Omxe, peanizanis Be00a30BaHUX CUCTEM Ha OCHOBI
npuHnuny Web-to-Print mo3Bonsie migBUIMTH piBEHB
B3a€EMOJIi 3 KII€HTaMH, OTICPATHBHIIIEC pearyBaTd Ha
3alUTH PUHKY Ta MiJBULIUTH e(EeKTUBHICTH POOOTH
noJtirpaigHMX i AMPHEMCTB, TPpyKapeHb TOIIO.
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THE GUIDELINES ON SECURE CODING AND FRAMEWORKS TO ENHANCE
AUTONOMY AND MITIGATE CYBERSECURITY RISKS

As software development becomes an increasingly
important part of modern life, it has become crucial to
ensure that the software we create is secure and reliable.
One organization that has been instrumental in helping
software developers create secure software is OWASP
[1,2].

OWASP stands for Open Web Application Security
Project. It is an open-source, not-for-profit organization
that aims to improve the security of software. OWASP
was founded in 2001 and has since become a well-
respected organization in the software development
community. OWASP provides a wide range ofresources,
tools, and guidelines to help software developers build
secure software [2].

OWASP provides a wealth of resources for
software developers, including [2]:

1. Alistofthe top ten web application security risks
which is updated regularly to reflect the latest threats and
vulnerabilities.

2. Secure coding practices which can help software
developers create secure code from the ground up.

3. Tools and libraries that can help software
developers test their code for vulnerabilities.

4. Training and education programs to help
software developers learn how to create secure software.

OWASP is important because it helps to raise
awareness about the importance of software security. By
providing resources, tools, and guidelines for secure
software development, OWASP helps software
developers create software that is less vulnerable to
attacks and other security threats [2].

OWASP is also important because it is an open-
source organization. This means that its resources are
available to anyone, regardless of their background or
financial resources. This makes it easier for software
developersall over the world to access the resources they
need to create secure software [2].

In conclusion, OWASPis an important organization
in the world of software development. By providing a
range of resources, tools, and guidelines for secure
software development, OWASP helps software
developers create software that is less vulnerable to
attacks and other security threats. If you’re a software

developer, it’s important to familiarize yourself with
OWASP and its resources in order to create software that
is secure andreliable [2].

In the realm of web application development,
ensuring robust security measures is paramount to
safeguarding sensitive data and protecting against cyber
threats [2].

The Open Web Application Security Project
(OWASP) Development Guide provides developers with
a comprehensive framework to enhance the security of
their applications [2].

Here is an overview of the key security
considerations from the OWASP Development Guide
that should be addressed throughout the software
development lifecycle [2] for:

Secure Architecture and Design;

Input Validation and Output Encoding;

Authentication and Session Management;

Error Handling and Logging;

Cryptography and Secure Storage;

Secure Configuration Management;

Security Testing and Code Review.

The OWASP Development Guide provides
developers with a comprehensive set of guidelines to
enhance the security of web applications. By
incorporating the security checklist derived from the
guide into the development process, developers can
mitigate common vulnerabilities and protect against
emerging threats [2].

Application security is an ongoing process, and it is
crucial to stay updated with the latest security practices
and emerging threats to ensure the continued protection
of your web applications [2].
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APPROACHES TO CRITICAL INFRASTRUCTURE CYBER DEFENSE—A
COMPARATIVE ANALYSIS OF EU AND US STRATEGIES

In an increasingly interconnected and digitized
global environment, the protection of critical
infrastructure (CI) from cyber threats has become a top
strategic priority for both the European Union and the
United States. Although these entities operate under
different governance systems and regulatory
frameworks, both face converging challenges from state
and non-state cyber actors targeting energy, transport,
healthcare, and communication systems. Drawing on
expert insights presented in the joint EU-US cyber
dialogue and roundtable discussions, this paper
underscores the pressing need for harmonized standards,
real-time threat intelligence sharing, and joint exercises
to foster cyber resilience in the face of evolving hybrid
threats.

Critical infrastructure systems — ranging from
electricity grids and water supply to transportation
networks and financial systems — form the backbone of
modern societies. As digital transformation accelerates,
these infrastructures have become increasingly
vulnerable to cyberattacks, with far-reaching
implications for national security, public safety, and
economic stability [2].

Both the EU and the US face a converging threat
landscape dominated by sophisticated cyber operations
from state-sponsored actors — most notably Russia and
China — as well as criminal syndicates and hacktivist
groups. These adversaries exploit vulnerabilities in
industrial control systems (ICS), legacy software, and
third-party supply chains to launch ransomware attacks,
espionage campaigns, and disruptive intrusions [1].

Experts from both sides of the Atlantic agree on the
urgentneed to address the systemic risks posed by digital
interdependencies. Notably, attacks such as the 2021
Colonial Pipeline ransomware incident in the US and
various intrusions targeting European energy providers
have highlighted the cascading effects that cyberattacks
can have across sectors and borders.

The US follows a decentralized buthighly proactive
model, with the Cybersecurity and Infrastructure
Security Agency (CISA) playing a central role in
coordinating national CI protection efforts. CISA's
approach emphasizes public-private partnerships,
information sharing, incident response, and vulnerability
management.

In contrast, the EU operates within a multi-level
governance structure, where the European Union Agency
for Cybersecurity (ENISA), the European Commission,
and member state authorities jointly implement the

Network and Information Security Directive (NIS2),
adopted in 2022.

A recurring theme in the EU-US cybersecurity
discourse is the value of joint cyber exercises and
simulations to build operational readiness and test
coordinated response mechanisms. Initiatives such as
Cyber Europe (led by ENISA) and CISA’s “Cyber
Storm” provide valuable platforms for cross-border
collaboration, stress-testingof procedures, and sharing of
best practices.

Experts also highlight the importance of enhancing
incident response coordination across the Atlantic. For
example, the Joint Cyber Defense Collaborative (JCDC)
inthe US and the EU’s Cyber Crisis Liaison Organisation
Network (CyCLONe) both aim to improve rapid
response to cross-border cyber incidents. However,
aligning these frameworks remains a work in progress
[3]. Policy Recommendations and Collaborative
Avenues A strongconsensus emergedamong EU and US
experts on the need for: Real-time Threat Intelligence
Sharing; Interoperability Standards; Capacity Building;
Joint Research and Innovation; Cyber Diplomacy and
Norms.

The EU and the US remain indispensable partners
inthe defenseofcritical infrastructure against a backdrop
of escalating cyber threats. Future efforts must focus on
operationalizing policy frameworks, deepening cyber
defense collaboration, and ensuring that democratic
values continue to shape the digital domain.
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CYBER AUTONOMY AND CRITICAL INFRASTRUCTURE RESILIENCE: A
STRATEGIC FRAMEWORK FOR THE EU’S DIGITAL SOVEREIGNTY

As cyber threats intensify in scale and
sophistication, critical infrastructures —both physical and
virtual — face growing exposure to potentially
catastrophic cyberattacks. By integrating Cyber
Autonomy into national and EU-level cybersecurity
strategies, actors can mitigate interdependent risks,
respond more effectively to incidents, and safeguard not
only infrastructure but also reputational and sovereignty-
related dimensions of digital security.

Critical infrastructures (CI) have become frequent
targets for cyber operations. Current cyber risk
management practices, however, tend to focus heavily on
information assurance and information security, often
missing the broader perspective needed to address
systemic infrastructure interdependencies and strategic
digital sovereignty.

Cyber Autonomy offers a new strategic lens
through which EU policymakers, enterprises, and
institutions can navigate the complexity of CI protection.
There is a growing consensus among researchers,
industry experts, and national agencies that autonomy in
cyber decision-making and response capability is
essential to fostering resilience in a hybrid threat
landscape.

While traditional approaches to cybersecurity have
centered on managing risks to information assets these
methods often fail to address the multi-layered
interdependencies present in modern CI.

A more effective model would incorporate step-
based risk assessment frameworks for CI, accounting not
only for vulnerabilities and threats but also for decision-
making processes and system-level interrelations. Given
the structural complexity of modern Cl, such a systematic
and holistic approach is essential for effective defense
and resilience planning.

A Strategic Imperative of Cyber Autonomy refers
to the ability of a state or organization to independently
assess, decide upon, and implement cybersecurity
measures without undue reliance on external actors. For
the EU, this means establishing digital sovereignty while
preserving the core values of transparency, legality, and
shared responsibility.

Since 2017, EU member states have employed a
Cybersecurity Toolbox under the Common Foreign and
Security Policy (CFSP), aimed at facilitating coherent
and coordinatedresponsesto serious cyber incidents. The
toolbox promotes interoperability, shared strategic
vision, and common response protocols, aligning closely
with the principles of Cyber Autonomy.

Critical infrastructures are not isolated systems. A
disruption in one domain can cascade into others. This
interconnectedness amplifies the potential damage of

cyberattacks and increases the urgency of building
resilience at multiple layers.

Moreover, cyberattacks carry  significant
reputational and financial consequences. For businesses
and institutions,a databreach or system failure canerode
public trust, disrupt service delivery, and generate
substantial legal liabilities. ENISA has estimated that the
average financial impact of a cyber-attack on a medium-
sized EU enterprise ranges from €30,000 to €50,000,
while larger breaches can cost millions. The Ponemon
Institute’s data indicates that the average cost of a data
breach in the EU was €3.59 million in 2020.

These numbers underscore the need for a
preventive, autonomy-based strategy that goes beyond
traditional risk management. Cyber Autonomy enables
organizations to control their exposure, implement
resilient practices, and defend their reputations in a
rapidly changing digital landscape. Cyber Autonomy,
therefore, is not just about technical capacity; it also
requires organizational adaptation. Encouragingly, the
adoption of autonomous cybersecurity practices does not
necessitate an overhaul of existing management
structures.

In light of the increasing scale and complexity of
cyberthreats, the EUmust elevate Cyber Autonomy from
a theoretical concept to a practical and strategic pillar of
its cybersecurity policy. In a world where technology
defines both opportunity and vulnerability, Cyber
Autonomy stands as a defining imperative for preserving
democratic control, economic integrity, and social trust
across critical sectors.
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THE ROLE OF DIGITAL TRANSFORMATION IN RESHAPING INDUSTRIES AND
BUSINESSES

Although resilience in business operations has been
a priority for organizations since before the onset of the
COVID-19 pandemic, the ongoing global pandemic has
made resilience more critical than ever. Even the smallest
organizations have made business continuity, backups
and succession planning considerations within routine
operations. This newly established importance of
operational resilience will have a lasting impact on
enterprises [1].

Operational resilienceis a term that can be used in
a wide range of industries; it cannot be narrowed down
to one specific sector. The COVID-19 pandemic has
equalized enterprises across all sectors and industries in
terms of operational resilience. Though much work has
been done to achieve resilience throughout the last two
years, thisis a developing area and there is a long way to
go for all involved, especially because the world
continues to deal with the ramifications of the pandemic
[1].

Many organizations believe that operational
resilience is the outcome of effective operational risk
management (ORM). Although some enterprises may
merge operational resilience with ORM, others work on
it parallel with ORM or use input from ORM to achieve
it. But there is more to it. It is worth examining a new
outlook toward operational resilience, the challenges it
introduces and some ways to address them. The
traditional BCP practices implemented by organizations
need insights and inputs from external situations to be
prepared for any crisis situation at a given point in time.
Organizations need to connect the dots across existing
risk mitigation and governance requirements, including,
but not limited to, cybersecurity, data protection,
business continuity, outsourcing and risk culture[1].

Operational Resilience Business continuity
planning (BCP) has been a part of organizations’ usual
business and operations policies and procedures for quite
some time. The main concept of BCP is to be prepared
for crisis events based on different scenarios. Every
department and function in an organization has different
critical activities and processes that need varying degrees
of planning during crisis. BCP consists of four basic
phases (figure 1) [1].

However, the lessons learned from the global
pandemic demand more. Operational resilience goes a
step ahead of BCP, in that a resilient organization learns,
adjusts and fine-tunes the business continuity activities
and practices based on current external situations related
to those activities. Between the planning phase and the
monitoring phase, there is a sub-phase that is required:
situational analysis. This phase involves keeping tabs on

external situationsrelated to business practices and then
fine-tuning plans. One example of this change would be
organizations adopting a work-from-home or hybrid
working model due to the COVID-19 pandemic. This
phase is crucial to prepare for any sudden emergence of
adverse events affecting resources, processes or controls
inan organizationand beingable to immediately adaptto
the change [1].

Monitoring Planning
and and
Reporting Strategization
Business
Continuity
Planning
Segregation
Implementation ~and
Prioritization

Figure 1. The Basic BCP Cycle [1]

Considering this new sub-phase of situational
analysis, there are five steps that may help an enterprise
achieve operational resilience: defining important
business activities, setting impact tolerances,
determining process and system ownership and
accountability, ensuring third-party resilience, and
adhering to regulatory requirements:

Step 1: Defining Important Business Activities;

Step 2: Setting Impact Tolerances;

Step 3: Process and System Ownership and
Accountability;

Step 4: Third-Party Resilience;

Step 5: Regulatory Requirements on Operational
Resilience [1].

Organizations may take various approaches to pilot
operational resilience. Some organizations start by
identifying critical business activities, some start by
testing resilience and some survey existing business
activities to establish their criticality [1].
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THE LINK BETWEEN CYBERSECURITY CULTURE AND REPUTATION
MANAGEMENT

In today’s digital age, companies constantly face
cybersecurity threats that can cause irreparable harm to
their reputation, finances and customer trust. Building a
solid cybersecurity culture is critical to any company’s
cyber strategy and should be a top priority for
organizations and security teams [1].

A security culture is the shared values, attitudes and
behaviors that help organizations protect their assets,
including people, data and systems. It is a proactive
approach that emphasizes the importance of security as a
business priority and involves everyone. Building a
robust and positive security culture is not a one-time
project. Instead, it requires ongoing efforts to keep pace
with new threats, technologies and regulations[1].

A strong security culture has several benefits for
your organization, including [1]:

1. Reducing the risk of cyberthreats: When your
employees understand the importance of security and
how to protect your organization’s assets, they are less
likely to fall for phishing scams and malware, or make
other security mistakes that could lead to a breach.

2. Building trust with customers: A strong security
culture can help you earn your customers’ trust by
demonstrating that you care about privacy and security.

3. Enhancing compliance: A good security culture
can help youcomply withregulations and standards, such
as GDPR, PCI DSS, HIPAA andISO 27001, by ensuring
your employees follow the required security controls and
procedures.

Building a strong security culture requires a joint
effort from everyone in the organization. Security is not
just an IT issue but also a human one. According to
Verizon, 82 percent of breaches, including phishing,
social attacks or misuse, involved the human element.
Unfortunately, people have become the primary attack
vector, and one of the most significant challenges is
managing human risks effectively. Here are some key
steps to build and maintain a strong security culture that
also promote resilience and digital trust[1]:

— Begin at the top: A security culture starts with
leadership. The company’sleaders should be the first to
adopt a security mindset and should set an example for
the rest of the organization.

— Start with an assessment: Before improving
your security culture, you must understand your
organization’s culture and its current security posture.

— Develop a security strategy: A security strategy
is a roadmap that outlines an organization’s security
program’s goals, objectives and action plan.

— Provide training and awareness: Security
awareness training is essential to help employees,
contractors and partners understand their roles and
responsibilities regarding security and should be
ongoing, not a one-time event to comply.

— Knowyouraudience: Whenit comes to security,
it’s essential to know your audience. Different teams may
have various security concermns.

— Be prepared: Resilience is the ability to
withstand and recover from a cyberattack. It requires a
combination of technical and organizational measures,
such as backups, redundancy, disaster recovery plansand
incident response procedures.

— Foster digital trust: Building digital trust means
ensuring customers, partners and others believe your
company can keep their data safe and protect their
privacy.

— Simplify the policies: Security policies drive a
big part of the security culture.

— Foster a positive security-aware culture: A
security culture should notbe punitive or fear-based.

— Buildinga security champions community: By
bringing togethera group of dedicated individuals from
differentteams and backgrounds, you can fostera sense
of community that supports and empowers everyone to
prioritize security and work toward creating a secure
environment.

— Monitor, measure and report: Finally,
monitoring and measuring the effectiveness of your
security culture initiatives is essential.

Establishing a strong security culture may appear
daunting, butit’s a wise long-term investment. With the
right commitment, resources and leadership, the benefits
of a strong security culture are worth it: a more secure
and resilient organization, better collaboration between
security teams and other departments, improved
compliance, and increased customer trust. In addition,
with a strong security culture, you can positively impact
your organization’s security posture by promoting
preparedness for new threats, helping your organization
to withstand and recover from cyberattacks more
effectively[1].
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ISO STANDARDS OFFER ROBUST PRACTICES FOR SECURING
INFORMATION ACROSS DIVERSE INDUSTRIES

ISO Standards define what great looks like, setting
consistent benchmarks for businesses and consumers
alike — ensuring reliability, building trust, and
simplifying choices [1].

ISO/IEC 27001 is an Information security
management standard that provides organisations with a
structured framework to safeguard their information
assets and ISMS, covering risk assessment, risk
management and continuous improvement. In this article
we'll explore what it is, why you need it, and how to
achieve certification [2].

Achieving  ISO 27001:2022  certification
emphasises a comprehensive, risk-based approach to
improving information security management, ensuring
your organisation effectively manages and mitigates
potential threats, aligning with modern security needs. It
provides a systematic methodology for managing
sensitive information, ensuring it remains secure.
Certification can reduce data breach costs by 30% and is
recognisedin over 150 countries, enhancing international
business opportunities and competitive advantage [2].

ISO 27001 Certification Benefits Your Business in
[7]:

— Achieve Cost Efficiency: Save time and money
by preventing costly security breaches. Implement
proactive risk management measures to significantly
reduce the likelihood of incidents.

— Accelerate Sales Growth: Streamline your sales
process by reducing extensive security documentation
requests (RFIs). Showcase your compliance with
international information security standards to shorten
negotiation times and close deals faster.

— Boost Client Trust: Demonstrate your
commitment to information security to enhance client
confidence and build lasting trust. Increase customer
loyalty and retain clients in sectors like finance,
healthcare, and IT services.

The standard's structure includes a comprehensive
Information Security Management System (ISMS)
framework and a detailed ISO 27001 implementation
guide that integrates risk management processes and
Annex A controls. These components create a holistic
security strategy, addressing various aspects of security
(ISO 27001:2022 Clause 4.2). This approach not only
enhances security but also fosters a culture of awareness
and compliance within the organization [2].

ISO 27001 is a pivotal standard for improving an
Information Security Management System (ISMS),
offering a structured framework to protect sensitive data

(figure 1). This framework integrates comprehensiverisk
evaluation processes and Annex A controls, forming a
robust security strategy. Organisations can effectively
identify, analyse, and address vulnerabilities, enhancing
their overall security posture [2].

Context of the

? 9 ?
o, o o .8

Performance Certification

evaluation

Figure 1.ISO 27001:2022:requirements and structure [2]

Key Elements of ISO27001:2022 [2]:

— ISMS  Framework:  This foundational
component establishes systematic policies and
procedures for managing information security (ISO
27001:2022 Clause 4.2). It aligns organisational goals
with security protocols, fosteringa culture of compliance
and awareness.

— Risk Evaluation: Central to ISO 27001, this
process involves conducting thorough assessments to
identify potential threats. It is essential for implementing
appropriate security measures and ensuring continuous
monitoring and improvement.

— IS0 27001 Controls: ISO 27001:2022 outlines a
comprehensive set of ISO 27001 controls within Annex
A, designed to address various aspects of information
security. These controls include measures for access
control, cryptography, physical security, and incident
management,amongothers. Implementing these controls
ensures your Information Security Management System
(ISMS) effectively mitigates risks and safeguards
sensitive information.

ISO 27001:2022 is developed in collaboration with
the International Electrotechnical Commission (IEC),
ensuring that the standard aligns with global best
practices in information security. This partnership
enhances the credibility and applicability of ISO 27001
across diverse industries and regions [2].
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INTEGRATION OF I1SO 27001:2022 WITH OTHER INFORMATION SECURITY
STANDARDS

ISO 27001:2022 seamlessly integrates with other
standards like ISO 9001 for quality management, ISO
27002 for code of practice for information security
controls and regulations like GDPR, enhancing
compliance and operational efficiency. This integration
allows organisations to streamline regulatory efforts and
align security practices with broader business objectives.
Initial preparation involves a gap analysis to identify
areas needing improvement, followed by a risk
evaluation to assess potential threats. Implementing
Annex A controls ensures comprehensive security
measures are in place. The final audit process, including
Stage 1 and Stage 2 audits, verifies compliance and
readiness for certification [1, 2].

ISO 27001 playsa vital role in strengthening your
organisation's data protection strategies. It provides a
comprehensive framework for managing sensitive
information, aligning with contemporary cybersecurity
requirements through a risk-based approach. This
alignment not only fortifies defences but also ensures
adherence to regulations like GDPR, mitigating potential
legal risks (ISO27001:2022 Clause 6.1) [2].

ISO 27001 is part of the broader ISO family of
management system standards. This allows it to be
seamlessly integrated with other standards, such as [2]:

ISO 9001 (Quality Management): Align your
quality and information security practices to ensure
consistent operational standards across both functions.

ISO 22301 (Business Continuity): Strengthen your
business resilience by integrating security and continuity
management into a unified system.

ISO 27701 (Privacy Information Management):
Protect personal data and ensure GDPR compliance by
incorporating ISO 27701 alongside ISO27001.

This integrated approach helps your organisation
maintain robust operational standards, streamlining the
certification process and enhancing compliance [2].

ISO 27001:2022 Enhance Risk Management [2]:

Structured Risk Management: The standard
emphasises the systematic identification, assessment, and
mitigation ofrisks, fosteringa proactive security posture.

Incident Reduction: Organisations experience
fewer breaches due to the robust controls outlined in
Annex A.

Operational Efficiency: Streamlined processes
enhance efficiency, reducing the likelihood of costly
incidents.

ISO 27001 requires organisations to adopt a
comprehensive, systematic approach to  risk
management. This includes [2]:

Risk Identification and Assessment: Identify
potential threats to sensitive data and evaluate the
severity and likelihood of those risks (ISO 27001:2022
Clause 6.1).

Risk Treatment: Select appropriate treatment
options, such as mitigating, transferring, avoiding, or
accepting risks. With the addition of new options like
exploiting and enhancing, organisations can take
calculated risks to harness opportunities.

Each of these steps must be reviewed regularly to
ensure that the risk landscape is continuously monitored
and mitigated as necessary [2].

Certification signifies a commitment to data
protection, enhancing your business reputation and
customer trust. Certified organisations often see a 20%
increase in customersatisfaction, as clients appreciate the
assurance of secure data handling [2].

ISO 27001 Certification Impacts Client Trust and
Sales [2]:

Increased Client Confidence: When prospective
clients see that your organisation is ISO 27001 certified,
it automatically elevates their trust in your ability to
protect sensitive information. This trust is essential for
sectors where data security is a deciding factor, such as
healthcare, finance, and government contracting.

Faster Sales Cycles: ISO 27001 certification
reduces the time spent answering security questionnaires
during the procurement process. Prospective clients will
see your certification as a guarantee of high security
standards, speeding up decision-making.

Competitive Advantage: ISO 27001 certification
positions your company as a leader in information
security, giving you an edge over competitors who may
not hold this certification.

Aligning with ISO 27001 helps navigate complex
regulatory landscapes, ensuring adherence to various
legal requirements. This alignment reduces potential
legal liabilities and enhances overall governance [2].

Incorporating ISO 27001:2022 into your
organisation not only strengthens your data protection
framework but also builds a foundation for sustainable
growth and trustin the global market [2].

ISO 27001:2022 offers a robust framework for
managing information security risks, vital for
safeguarding your organisation's sensitive data [2].
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INTEGRATION OF RISK ASSESSMENT INTO THE INFORMATION SECURITY
MANAGEMENT SYSTEM WITH THE I1SO 27001:2022

ISO 27001:2022 integrates risk evaluation into the
Information Security Management System (ISMS),
involving [1]:

Risk Assessment: Conductingthorough evaluations
to identify and analyse potential threats and
vulnerabilities (ISO27001:2022 Clause 6.1).

Risk Treatment: Implementing strategies to
mitigate identified risks, using controls outlined in
Annex A to reduce vulnerabilities and threats.

Continuous Monitoring: Regularly reviewing and
updating practices to adapt to evolving threats and
maintain security effectiveness.

Effective risk management under ISO 27001:2022
involves [1]:

Risk Assessment and Analysis: Utilising
methodologies like SWOT analysis and threat modelling
to evaluate risks comprehensively. Risk Treatment and
Mitigation: Applying controls from Annex A to address
specific risks, ensuring a proactive approach to security.

Continuous Improvement: Fostering a security-
focused culture that encourages ongoing evaluation and
enhancement of risk management practices.

ISO 27001:2022's framework can be customised to
fit your organisation's specific needs, ensuring that
security measures align with business objectives and
regulatory requirements. By fostering a culture of
proactive risk management, organisations with ISO
27001 certification experience fewer security breaches
and enhanced resilience against cyber threats. This
approachnotonly protects your data butalso builds trust
with stakeholders, enhancing your organisation's
reputation and competitive edge [1].

ISO 27001:2022 introduces pivotal updates,
enhancing its role in modern cybersecurity. The most
significant changes reside in Annex A, which now
includes advanced measures for digital security and
proactive threat management. These revisions address
the evolving nature of security challenges, particularly
the increasing reliance on digital platforms [1].

The differences between the 2013 and 2022
versions of ISO 27001 are crucial to understanding the
updated standard. While there are no massive overhauls,
the refinements in Annex A controls and other areas
ensure the standard remains relevant to modem
cybersecurity challenges. Key changesinclude[1]:

Restructuring of Annex A Controls: Annex A
controls have been condensed from 114 to 93, with some
being merged, revised, or newly added. These changes
reflect the current cybersecurity environment, making
controls more streamlined and focused.

New Focus Areas: The 11 new controls introduced
in ISO 27001:2022 include areas such as threat
intelligence, physical security monitoring, secure coding,
and cloud service security, addressing the rise of digital
threats and the increased reliance on cloud-based
solutions.

Deciphering Annex A Controls [1]:

Enhanced Security Protocols: Annex A now
features 93 controls, with new additions focusing on
digital security and proactive threat management. These
controls are designed to mitigate emerging risks and
ensure robust protection of information assets.

Digital Security Focus: As digitalplatformsbecome
integral to operations, ISO 27001:2022 emphasises
securing digital environments, ensuring data integrity,
and safeguarding against unauthorised access.

Proactive Threat Management: New controls
enable organisations to anticipate and respond to
potential security incidents more effectively,
strengthening their overall security posture.

ISO 27001:2022 introduces a revised set of Annex
A controls, reducing the total from 114 to 93 and

restructuring them into four main groups (table 1) [7].
Table 1. Annex A controls categories

Control Group | Number of
Controls

Examples

Organisational | 37 Threat intelligence,
ICT readiness,
information security

policies

People 8 Responsibilities  for

security, screening

Physical 14 Physical security
monitoring,

equipment protection

Technological | 34 Web filtering, secure

coding, data leakage

prevention

New Controls: ISO 27001:2022 introduces 11 new
controls focused on emerging technologies and
challenges, including [1]:

Cloud services: Security measures for cloud
infrastructure.

Threat intelligence: Proactive identification of
security threats.

ICT readiness: Business continuity preparations for
ICT systems.
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SECURING CRITICAL INFRASTRUCTURE: THE ROLE OF INDUSTRY
STANDARDS, FRAMEWORKS, AND BEST PRACTICES

Critical infrastructure systems — ranging from
energy and water to healthcare, telecommunications, and
financial services — form the backbone of modemn
economies and societies. These systems are increasingly
interconnected and reliant on digital technologies,
makingthem vulnerable to cyber threats, disruptions, and
cascading failures. To ensure the resilience, security, and
reliability of these essential services, organizations must
adopt internationally recognized industry standards and
frameworks. Among the most influential are ISACA's
governance and compliance tools, such as COBIT, and
ISO's information security management standards,
particularly ISO/IEC 27001.

ISACA, a global leader in IT governance, risk
management, and cybersecurity, provides critical
insights into how organizations can secure systems
integral to national and economic security. ISACA’s
COBIT (Control Objectives for Information and Related
Technologies) framework offers a comprehensive model
for aligning IT with organizational objectives, including
the protection and governance of critical infrastructure.
COBIT enables organizations to manage risk, ensure
compliance, and optimize resource use by providing a
structured approach to IT governance and control. This is
especially important for entities that manage or depend
upon critical infrastructure, where mismanagement can
lead to public safety risks or systemic failures.

COBIT emphasizes principles such as meeting
stakeholder needs, covering the enterprise end-to-end,
and separating governance from management. These are
particularly relevant in critical infrastructure sectors,
where governance structures must balance performance
with strict compliance and security requirements.
Accordingto ISACA (2020), COBIT helps organizations
“build governance systems that are flexible, robust, and
resilient” to disruptions—including cyberattacks and
operational failures that could jeopardize essential
services.

In tandem with ISACA’s COBIT, ISO/IEC 27001
plays a key role in establishing information security
management systems (ISMS) that protect data and
operations within critical infrastructure. ISO/IEC 27001
provides a risk-based approach to identifying, managing,
and mitigating information security risks. It defines
controls across areas such as asset management, human
resources security, access control, cryptography, and
incident response. The value of ISO/IEC 27001 is
especially apparentin sectorslike energy, healthcare,and
transportation, where data integrity, system availability,
and confidentiality are paramount. As these sectors

increasingly adopt digital tools suchas Internet of Things
(IoT) devices, cloud platforms, and Al-driven systems,
the need for standardized security controls becomes even
more urgent. A 2021 report from the European Union
Agency for Cybersecurity (ENISA) emphasized the
importance of ISO standards in harmonizing
cybersecurity practices across critical sectors in Europe
and supporting coordinated responses to threats (ENISA,
2021).

Adopting and aligning both COBIT and ISO/IEC
27001 can create a dual-layered approach to securing
critical infrastructure. While COBIT provides strategic
oversight and governance capabilities, ISO/IEC 27001
ensures operational execution through concrete security
controls.

A critical aspect of implementing these frameworks
lies in regular audits, assessments, and continuous
improvement cycles. ISACA recommends that
organizations conduct capability maturity assessments to
evaluate their governance systems and track
improvements over time. Similarly, ISO/IEC 27001
requires ongoing risk assessments, internal audits, and
management reviews to ensure the relevance and
effectiveness of implemented controls.

In conclusion, securing critical infrastructure
requires more than reactive security measures; it
demands a strategic, standards-based approach that
integrates governance, risk management, and operational
security. ISACA’s COBIT framework and ISO/IEC
27001 offera robustand complementary foundation for
organizations aiming to protect vital assets, ensure
regulatory compliance, and build long-term resilience.
As the digital ecosystem continues to evolve, these
standards will remain central to the global effort to
safeguard critical services and maintain societal stability.
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BUILDING TRUST IN CYBERSECURITY, ORGANIZATIONAL REPUTATION, AND
AUTONOMY

In the era of digital transformation and increasing
cyber threats, the interconnection between cybersecurity,
organizational reputation, and operational autonomy has
become more prominent than ever. As organizations
navigate these challenges, frameworks developed by
institutions such as ISACA and OWASP offer structured
approaches to cultivate a strong cybersecurity culture,
promote autonomy, and protect reputational assets.

ISACA, a global leader in IT governance and
security, emphasizes that cybersecurity must go beyond
technical defense mechanisms — it should be ingrained in
the organization’s culture. In its numerous reports and
guidance documents, ISACA outlines how a proactive
cybersecurity culture, supported by clear governance and
leadership engagement, directly contributes to
trustworthiness and public confidence. According to
ISACA (2020), “cybersecurity cultureis the foundation
upon which organizational trust is built, and a weak
culture creates risk far beyond the technical perimeter.”

This connection between culture and reputation is
vital, as cybersecurity incidents often lead to not only
financial losses but also reputational damage that affects
customer loyalty, investor confidence, and regulatory
relationships. The Ponemon Institute found that after a
data breach, 65% of consumers lose trust in the affected
company (Ponemon Institute, 2022). ISACA further
argues thathavingan incidentresponseplan, regular staff
training, and transparent communication protocols
enhances organizational preparedness, thereby
reinforcing trust and protecting reputation during crises.

In addition to cultivating internal culture, the
concept of cyber autonomy has emerged as a strategic
priority. Autonomy in the cybersecurity context refers to
an organization’s ability to detect, respond to, and
recover from cyber incidents without overreliance on
external actors or reactive approaches.

To support this level of autonomy, technical
excellence must be combined with secure development
practices. This is where OWASP (Open Worldwide
Application Security Project) plays a critical role.
OWASP provides openly accessible guidelines, such as
the OWASP Top Ten, which lists the most critical web
application security risks, and the Software Assurance
Maturity Model (SAMM), which helps organizations
assess and improve their secure software development
lifecycle (SDLC). By adopting OWASP’s secure coding

practices, developers can significantly reduce
vulnerabilities that are often exploited in cyberattacks.

OWASP’s Application Security Verification
Standard (ASVS) provides a framework for designing,
developing, and testing secure applications, offering a
high level of assurance that the software systems are
resilient and autonomous.

Another key aspect of reputation protection is
transparency. ISACA recommends that organizations
should integrate cybersecurity into enterprise risk
management and public reporting. This includes regular
risk assessments, board-level oversight, and performance
metrics tied to cybersecurity KPIs.

By combining ISACA’s governance and cultural
models with OWASP’s technical guidelines,
organizations can develop a holistic strategy that
supports cybersecurity resilience, operational autonomy,
and reputational stability.

In conclusion, cybersecurity is no longer a siloed
technical function but a core component of
organizational strategy. As threats grow in complexity
and publicawareness of cybersecurity increases, building
a resilient culture and embedding secure practices across
the enterprise is essential. Frameworks from ISACA and
OWASP provide invaluable supportin achieving this,
helping organizations not only avoid incidents but also
strengthen trust, preserve autonomy, and safeguard their
reputations in the digital age.
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