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BMKOPUCTAHHS TEXHOJOrIA DOTS AN NIABULWEHHA NPOOYKTUBHOCTI
POBOTU BUCOKOHABAHTAXEHUX 3ACTOCYHKIB HA BA3I1 UNITY ENGINE

3  pO3BHTKOM  CyYacHHX  TEXHOJNOTIH  Ta
30UIBIICHASM BAMOT 0 TPOXYKTHBHOCTI MPOTPAMHOTO
3abe3medeHHs, ocoonuBo B ramysi 2D i 3D pengepuHry
y  pealmpHOMYy  dHaci, mocrasia  HEOOXiOHICTh
BUKOPDHCTOBYBaTH  Hale(eKTHBHIII  MIXOO¥ 10
po3poOku. KirouoBrM MoKa3HUKOM €(peKTUBHOCTI TaKUX
3aCTOCYHKIB € KUIbKICTh KaapiB 3a cekyHny (FPS), mo
BIUIMBAa€ Ha IUIABHICTh 1 IIBHAKOAIIO mporpamu.[3]
OpHak, MPOAYKTHUBHICTh HE 0OMexKyeThes uire FPS —
BOXJIMBY pOJb BiIirpae e(QeKTUBHE yIpPaBIiHHSA
MaM'sATTIO, SIKE BIUIMBA€ HA BHKOPHCTaHHS CHCTEMHHUX
pecypciB Ta MIBUAKICTB AOCTYITY 10 JaHUX. OcoOIHBO 11e
BOXIMBO I KOMII'IOTEPHHMX irop Ta  IHIOHX
BHCOKOIIPOIYKTUBHHUX TIPOTPaM, JI¢ BEIHKA KiJIBbKICTh
JAaHUX TIOBMHHA 0OpoOMATHCS 0e3 3aTpuUMOK. Y IIii
pobotri Oyme pO3TIAHYTO KIOYOBI MIAXOTU IO
onTUMi3alii MPOrpaMHoi NPOJYKTUBHOCTI, BKIIIOYAIOUN
KJIACUYHY napagurmy 00'€KTHO-OPIEHTOBAHOTO
nporpamyBannHs  (OOP) rta  cywyacHmid  migxin,
opienToBanuii Ha nani (DOD) [2].

OnHUM 13 HalMOMyJISIPHIIIUX MiAXOAIB Y po3poOui
MPOTPaMHOTO 3a0e3NeYeHHs] € O00'€KTHO-OpiEHTOBaHE
nporpamyBanas (OOP), ne maHi Ta jorika opraHizoBaHi
B 00'eKTH, IO JIONIOMAara€e CTPYKTypyBaTH KO& Ta
nonerurye  Horo  obciyroByBaHHs.  OpHak, Ui
3a0e3neueHHs BUCOKOT MPOXyKTHBHOCTI IeH MiJXiJ Ma€e
cBoi oOMmexeHHs. 3okpema, OOP He 3aBxam €
ONTHMAJILHUM ITPU POOOTI 3 BEJIMKUMH MaCHBaMH JIAaHUX,
OCKIUJIBKHM JIOCTYIl J0 HHUX MOX€ OyTH YIOBIJIbHEHHM
yepe3 CKJIAJHY Oprasizaimilo B mam'sti. B pesymbrati

3’SBISIIOTBCS  HOBI  MIAXOMM, SIKI 3JaTHI  Kparie
BUPILIyBaTH 3aBJaHHs ontumMizanii [1].
Juzaiin, opienroBanuid Ha pnani (DOD) [2],

npononye iHmy ¢inocodiro. OcHoBHa yBara B DOD
NPUAUIIETECS TOMY, SIK JaHl 30epiraroTbesi B mam'sTi Ta
SK MIBUAKO MOXXHa JI0 HHUX 3BepHyTHcs. Lledt minxin
CHIpsIMOBAaHUI HA OINTHMI3AIiI0 PO3TAIIyBAHHI Ta PyXY
JAHUX Y CUCTEMi, IO JIO3BOJISIE 3HAYHO MiJABHIIHUTH
NpoAyKTHBHICTE mporpamu. Okpim mporo, DOD
MiHiMi3ye AyOIroBaHHA HaHUX i 3a0e3medye MOBTOPHE
BUKOPUCTAHHSA iH(poOpMaii, mo crpuse eQeKTHBHIMIIH
poboti 3 mam'aTTIO. 3aBASKH [OBOMY  IIAXOIY
MPOrPaMiCTH OTPUMYIOTh THYUKICTh Y JT0OJIaBaHHI HOBHX
(hyHKIIH 1 CIPOITYIOTH KOJOBY 0a3y CBOIX HPOEKTIB.
OcoOmuBictio DOD € #oro 3marHICTE 1O
napanenbHoi 0OpoOKM NaHWMX, IO € BaXIMBUM JUIS
Cy4YacHHX 0aratosiepHUX IPOLEecopiB i OaraTo3agauHux
cucreM. Po3nozin obunciieHp Ha eTany Ta iX BUKOHaHHS
32 JIONOMOTOI0 KOHBEEPIB  JO3BOJSIIOTH  JOCSTTH

OTHOYACHOI OOpOOKM KIIPKOX 3aBJaHb, IO IIiIBHIIYE
e(eKTHBHICTh BHUKOPUCTAHHSA pecypciB. 3aBOIKH IIii
ocobmBocTi, mapagurma DOD € imeansHuM BHOOpOM
UL Cy4aCHHX  3aCTOCYHKIB, fKi  MOTpeOyroTh
MaKCHMaJIbHOT MNpPOXYKTUBHOCTI IiJ 4Yac poOoTH 3
BEJIMKUMH 00CSATaMU JJaHUX.

SlckpaBuM npukianom 3actocyBanus DOD e Unity
Engine, me medl migxim peani3oBaHO depe3 CTEK
texHonorii  DOTS  (Data-Oriented Tech Stack).
Bukopucranns DOD y Unity 3abe3neuye ontumizarito
MPOAYKTUBHOCTI JOJATKIB 3aBAAKH OUTBII e(EKTHBHIN
po0OTi 3 MacHBaMU JaHUX, 3HW)KCHHIO HABAHTA)KCHHS Ha
CHCTEMy 1 CHpOIUICHHIO MpoLecy  PO3IIHPEHHS
¢yskmionany [3]. Crek DOTS mo3Boisie po3poOHUKaM
MaKCHMAJIbHO BUKOPHUCTOBYBATH PECYPCH CHCTEMH, IO
0COONHMBO BYKIMBO B PEalbHOMY 4aci, KOJIM IIBUAKICTH
1 TJIaBHICTHh POOOTH € KPUTUYHO BAKIMBUMH.

Cam no co6i migxigx DOD He € HOBHM, aje HOro
aKTyaJbHICTh  PI3KO  3pocia  dYepe3  IiIBHUIICHY
CKJIQIHICTh CYYaCHUX 3aCTOCYHKIB, IO IOTPeOyIOTh
e(ekTHBHOT OOpOOKM BeNUKUX OOCsTiB gaHux [2].
Mertoro 11i€l pobOTH € TOCIiIKEHHSI OCHOBHHUX ITi/TXOJIiB
1o po3poOku, Takux sik OOP i DOD, anani3 ix nepesar,
a TakoX BH3HAYCHHS  HaWKpamMx  KeHciB  ix
3aCTOCYBAHHS Yy Cy4YacHHX INporpaMax. 3aBIsSKd LbOMY
aHaJIi3y MOKHA BU3HAYMTH, KOJHU Kpalle 3aCTOCOBYBaTH
KOXEH 13 IMAXOmiB UIi JOCATHEHHSI MAaKCUMAIBHOT
MPOJYKTUBHOCTI i €()EeKTUBHOCTI.

Cnucok nitepatypu

1. Object oriented programming in Gave
development [Enextponnuii pecypc] — Pexxum pocrymy:
https://varad-kajarekar19.medium.com/object-oriented-
programming-in-game-development-1293e6ebed45

2. A Comprehensive Guide To Data-Oriented
Designed For Improved Software Efficiency
[Enextponnuii  pecypc] —  Pexum  poctymy:
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 [ExexrponHmii
pecypc] - Pexum JIOCTYTIY:
https://medium.com/codex/object-oriented-
programming-oop-vs-data-oriented-tech-stack-dots-in-
unity-3862263db05d.
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BEB-MAPCUHTI ANnA AHANI3Y BUMOIr 0O KAHOUOATIB HA PUHKY
NMPALEBJIALUTYBAHHA B COEPIIT

Punok mpari B ramy3i iHQopMaifHAX TEXHOIOTiH
TIPEICTaBIIsIE c000r10 JTUHAMIYHUN Ta
KOHKYPEHTOCIIPOMOKHUI CErMEHT, SIKUI BU3HAYAETHCS
YHUCIICHHUMH (hakTopamH. 3a ocranHi poku IT-iHgycTpis
CTaja BaXKJIMBUM KaTaji3aTOpPOM  TEXHOJOTIYHOTO
PO3BUTKY Ta KIIOYOBMM YYaCHMKOM Ha DHHKY Ipari.
Huska ocobamBocTei Bu3Hauae HOro yHiKallbHI PUCH Ta
teraeHuii. lIBunKknuii po3BUTOK TEXHOJIOTIH, TaKUX SIK
IITYYHUI 1HTENEeKT, OJOKYEHH Ta XMapHi OO4YHCIICHHS,
CTBOPIOE MOCTIHHUM MONHUT Ha (axiBIiB, IO BOJOAIIOTH
aKTyaJbHUMH HaBHYKaMH. BHcOKa KOHKypeHIis 3a
TaJaHOBUTUMH  TpAI[iBHUKAMH  TIPU3BOAUTH IO
3pOCTaHHs 3apOOITHUX IUIAT Ta YAOCKOHAJIECHHS CHCTEM
OonyciB. [mobamizamiss TakoX BIUIMBAE HA PUHOK,
BIAKPUBAIOYH JIOCTYH 10 MIKHAPOAHUX MOXKIIMBOCTEH Ta
CTBOPIOIOYHM I100anbHu OaceiH TananTiB. [locTiliHui
nedinur kBamidikoBaHMX (axiBIiB 320X0Uy€e KOMIaHIl
JI0 aKTHBHOTO KOHKYPYBaHHS 32 KpallMX MpaliBHHKIB.
Pa3zoM i3 TEXHOJIOTIYHMMH 3MiHAMH 3MIHIOIOTBCS W
BUMOTH [0 KaHIWIATIB. |HIUBIAyampHHHA MOXiX 0
PO3BHUTKY Kap'epu, BMIHHS aJalTyBaTUCS Ta BOJOIIHHS
He JIMIIE TEXHIYHIMU, ajie i M'SIKUMU HABUYKaMH CTal0Th
KIIOYOBUMH  (pakTopamMu. TeHmeHmis x0 TiOpuaHOI
MoJieNi poOOTH, [Ie MOETHYIOTECS BimaneHa Ta odicHa
poOorta, BIUIMBae Ha KpuTepii BUOOPY pOOOTONABINB Ta
BIIKpHBAa€ HOBI MOMJIMBOCTI s  TPAIiBHUKIB.
KynbTypHi Ta €eKOHOMIYHI OCOOJIMBOCTI Pi3HUX PETIOHIB
TaKOX BIUIMBAIOTh Ha CTPYKTYPY Ta IUHAMIKY PHHKY
nparii B rany3i iHpopMariiHuX TexXHoJorii. [1].

MOHITOPHHI PUHKY TIpalli 3 BUKOPUCTaHHSAM BeO-
MapCHHTy € KJIIOYOBUM €JIEMEHTOM CTPATeridHOro
peKpyTHHTY B rany3i iHdopmauiiiHux TexHojorid. 3a
JIOTIOMOTOI0 IIbOTO IHCTPYMEHTY DPEKPYTEpH MOXYTb
OTPUMYBATH aKTyaJbHi JaHI Ta aHAII3YBaTH iX Ui
e(PeKTHBHOTO B3aEMOMIi 3 IUHAMIKOIO PHHKY IIpaIli.
Takox, BpaxOBYIOUHM IOIHUT HA KOHKPETHI TEXHOJIOTii,
MOXHA BU3HAUYNTH TEHCHI{ y BUMOTax 0 KaHIUIATiB.
Hanpuknan, 3a gaHuMu BeO-mapcHHTy, 30UIBIICHHS
KIJIbKOCTI BaKaHCiH, Zie MOTpiOHI HaBWUYKH B 00JacTi
MITYyYHOTO  iHTENEeKTy YH  pPO3pOOKM Ha  MOBI
nporpaMmyBaHHa Python, MoXxe BkazyBaTH Ha akTyanlbHI
Ta BayunBi HanpsaMkn y chepi IT. 3oxkpema, y Bumagky
BEO-TIAPCHHTY TMOMYJLIPHUX POOOYMX TIaTGopM, TaKuX
sk Indeed un Glassdoor, MoXxHa B3HATH HE JIHIIE TIPO
BakaHCii, aje 1 Hpo cepeiHi 3apIulaTd, BHMOTH 0
JIOCBily Ta iHII KIJIFOYOBI ITapaMeTpH.

Jdnst  BupimIeHHS 3aBJaHHA Ta  JOCSTHEHHS
MOCTAaBJIEHUX LIeH y JochijpkeHHI, OyB oOpaHui
CTpATETIYHUN MiIXiZl - PO3POOUTH METOHOJIOTIIO, SKa
BiJIMOBiIa€ YHIKaTbHUM BUMOTAM Ta crienu@iii Hamoro
MPOEKTy 3 aHai3y BUMOT [0 KaHIWAATIB Ha PHUHKY

MpaleBIaliTyBaHHA B Tany3i  iH(pOpMamiiHuX
TexHooriii. CTBOPEHHS BJIIACHOI METOJIOJIOTI] T03BOJIIE
HE JIMIIE TOYHO aJanTyBaTHCS [O KOHKPETHHX
0co0NMMBOCTEN NOCIIIKEHHS, ajie i aKLEHTY€e Ha Hallii
IHAMBIMyadbHIA KOHIENIIT Ta migxomax. OgHUM i3
KJIFOYOBUX AaCHEKTIB Po3po0JIeHO0i MeTomoorii € BHOIp
MOBH IIPOTPaMyBaHHs Ta IHCTPYMEHTIB, 10 ONITUMAJILHO
BIJIMIOBIZIAIOTh 3aBJaHHAM BeO-MIAPCIHTY Ta aHaji3y
BUMOT JI0 KaHAWAATIB.

Juis1 IpoeKTy 3 po3pOOKH iIHCTpYMEHTAapito Ui BeO-
MapCIHTY Ta aHAi3Y JaHUX, OyJIH PO3TIAHYTI Pi3HI MOBH
mporpaMmyBaHHA Ta iHCTpyMmeHTH. Cepen BapiaHTiB, sIKi
posrisinanucs, Oymu Python, JavaScript (Node.js), Java,
Ruby Ta C#. Koxxma MoBa Mae cBOi IepeBaru Ta
MiAXOIUTH IS pi3HUX crieHapiiB. Python e momymspHoro
MOBOIO JUIs  BeO-mapciHry 3aBIsKkd  OiGimioreni
BeautifulSoup Ta dpeiimBopky Scrapy. JavaScript,
ocobmBo B cepenouiili Node.js, 103BOJIsI€ ACHHXPOHHO
00pOOIIATH 3aIUTH, IO € BAXIMBUM JJIsI €EKTHBHOTO
B32€EMOJIii 3 BEJIHMKOIO KUIBKICTIO AaHHX. Y KIHLEBOMY
pe3yabTati 0yio oopano Node.js. L]s MoBa Ma€e yuCIIeHHI
MepeBary, Taki SK aCHHXPOHHICTh, BEJHKa KiJIBbKICTH
nmoctymHUX 0i0mioTek, 30kpema Cheerio Ta Request, a
TaKOXX aKTHBHY CIIIJIBHOTY pO3pOOHUKIB [2].

[MpakTyHa 3HAYYNICT JAHOTO  JOCIIKEHHS
MmoJjisirae B HOTO MOTCHIIHHIM 30aTHOCTI CHPHUATH
MiABUIICHHIO ©()EKTUBHOCTI TMPOIECY TMOUIyKy Ta
BiIOOPY KaHIUIATIB HA PUHKY mpaiesnamTyBanHs B [T
copepi. PospobieHnii  iHCTpyMEHT  BeO-IapCHUHTY
JIO3BOJIMTh ~ KaHIAWJAaTaM [IBUALIE Ta  3pyyHille
3HaXOOWTH  BakaHcil, 110  BiAMOBIZAIOTH  iXHIM
KBasTiQiKaIiiHIM BHMOTraM, a poboToaaBIsIM
3a0€3MeYUTh JOCTYyNl 10 OUTBII OO0'€KTHBHHX Ta
aKTyaJbHHUX JaHWUX MPO NOTCHIIHHUX TPAIiBHUKIB.

TakuMm 4MHOM, BHPIIIEHHS ITOCTaBJICHOI HayKOBOI
33724l € B@KJIMBHUM KPOKOM Yy MOKpAIIeHHI IpoLecy
mibopy KaHAMIATIB Ha PUHKY NpaneBnamTyBaHHs B [T
cepi, crpusie MiIBUMICHHIO ¢)EeKTHBHOCTI Ta TOYHOCTI
BiIOOpy TMpamiBHUKIB, a TaKOX CIpPHUSAE 3MEHIICHHIO
YaCOBHX Ta PECYPCHHX 3aTPaT y LIbOMY HPOLIECI.

Cnucok nitepatypu

1. Node]S ES6 — NodelJS. Documentation

[Enextponnmii  pecypc] — Pexum  pmoctymy
https://nodejs.org/uk/docs/es6/

2. Next]S Measuring Performance.
Documentation [Enextponnuii pecypc] — Pexum

JIOCTYITy https://nextjs.org/docs/advanced-
features/measuring-performance
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3ACTOCYBAHHA METOLY TOPSIS
AnA BArATOKPUTEPIAJIbBHOI OUIHKU BUBOPY CMS

Hus CTBOpEHHS Be03aCTOCYHKIB
BUKOPUCTOBYIOTBCS TaK 3BaHI CHCTEMH YIPaBJIiHHA
koHTteHTeHTOM (CMS). Bubip mneBHoOi cucremu,
Hampukiany Strapi ta WordPress, moB’s3aHuit 3
HEeoOXiIHICTIO BpaxyBaHHS Oaratbox (DakToOpiB, TOMY

BUMararThb 3aCTOCYBaHHA MeTOZ[iB
OararaxpiTepiaJbHOTO OLIHIOBAHHS.
Onaum 3 MOLIMPEHUX METO/IB

OararokpirepianeHoro oriHtoBanus € TOPSIS. Lew
METOJl TIOJISITa€ B TOMY, IO OOMPAETHCS inealbHe
pimreHHs (igeadbHHUN BapiaHT, SKAH MaKCHMAJBHO
BIZINIOBiZIa€ BCIM KPUTEPisAM) 1 aHTUPITIeHHS (HANTipIIHiA
MoxBUi BapiaHT). [loTiM OOYHCIIOETBCS BiICTaHb
KO)KHOTO BapiaHTy O ifealbHOTO Ta aHTHPIIICHHS, a
HaMKpamuM BHOOPOM BBaXKA€THCS TOW, IO HAHOIIDKYe
IO i7IeaTbHOTO 1 Haliami BiJ aHTUPIIIICHHS.

CnouaTky HeoOXiqHO 00OpaTH MapameTpu 3a SKUMH
Oyne  mpoBoauTHCs — TOpiBHSHHA.  Hampuxian:
NPOJIYKTUBHICTh, KACTOMI3allis, BUTparty, 6esneka, SEO-
onTHMizalisi Ta MacmraboBaHicTh. [licis Toro sk
mapamMeTpH Uil KOKHOI CHCTeMH Oyiu oOpaHi Tpeba
JaTd KOXXKHOMY MapaMeTpy OLIHKY Ta Cc(OpMyBaTH
MaTpUIFO pilieHb. Matpuis pimieHb MOBHHHA MiCTUTH
KoedimienTn Bix 1 go 9, me | BimmoBimae HaHTipmIOMy
3HAUCHHIO ITOKa3HMKa, a 9 BIIIIOBITHO HAHKPAIIOMY.

Jnst HopMamizamii KOXHOTO 3HAYeHHS MOXKHA
BUKOpHUCTAaTH Qopmyny [1, 2]:

Jie rjj — HOpMalli30BaHe 3HAUEHHS IS KOJKHOT CHCTEMH

3a KOXKHUM KpHUTEPIeM,

Xjj — TIOYaTKOBE 3HAYEHHS ISl KOXKHOI CHCTeMH 3a
KOKHHM KpUTEpieMm,

M — KUIBKICTh CUCTEM.

Jlnsl KO)KHOTO KPHTEpil0 BU3HAYAIOTHCS Bark Ha
OCHOBI BaXJIMBOCTI KOXKHOTO IOKa3HMKa. Hampuxiasn:
npoaykTuBHicTs — 0.3, kactomizamis — 0.2 1 Ta. [icns
IIbOTO KOXXEH €JIEMEHT HOPMalli30BaHOi MaTpHii Tpeda
NMOMHOXKMTH Ha BIINOBiAHY Bary Kputepito. Ciin
3a3HAYUTH, IO K KOEe(DIliEHTH MaTpHIi pillleHb, TaK i
BaroBi kKoe(ilieHTH € Cy0’eKTUBHUMH MOKa3HUKaMU, SIKi
BCTAHOBIIOIOTECA a00 caMuM 0co0o0r0, siKa IMpHuiMae
piteHHs, ab0 TPYMNOI EKCHEePTiB 3 BUKOPUCTAHHSIM
€KCIIEPTHUX METOJIIB.

Jamni ju1s KoHOT CUCTEMH OOYMCITIOETHCS BiJICTaHI
JI0 i1ealbHOTO Ta aHTHpimIeHHA. [neanbHe pimieHHS —

MakCHUMajbHI  3Ha4eHHSI 3a BCIMa  KpPUTEPIIMH.
AHTHpIIEHHS — MiHIMalnbHI 3HA4YEeHHS 3a BCiMa
kpurepisimu.  1I{o6  3Halitm  BincTaHb ~ MOXKHA

CKOpHCTaTUCs (GOpMyJIaMHu:

ne D+ / D—

BiZICTaHb /10
AQHTUPILLICHHS,

2 2
D} =4 [E(, V) D =~ /Z(u[_]—u;)

ij — 3BaKEHE HOPMAJIi30BaHE 3HAYEHHS JUIT KOXKHOI
CHCTEMH 32 KOXKHUM KPUTEPieM,

ifeanbHOrO pimieHHS /

j+ /j-—ineanbHe pilieHHS / aHTHPIIICHHS

[icns po3paxyHKy BiACTaHi MO iJeanbHOTO Ta
AaHTHpIMIEHHS  HEOOXiMHO  BHW3HAYHTH  BiTHOCHY
OMM3BKICTP 110 iAea’npHOTO pimeHHS. Po3paxyHOK
BiTHOCHOI OJM3BKOCTI TIPOBOAUTHCS 32 (POPMYIIOF0:
ne Ci— BimHOCHA OIH3BKICTB,

Di+ — BifcTaHp 10 i€aNbHOTO pillIeHHS,
D,

i

P DT+D;
Di- — BigcTaHb 10 aHTHPIIICHHS.

3nauenHs Ci 119 KOXKHOT CHCTEMHU BU3HAYUTh, SIKa
CMS Ommxue 1o inmeampHoro pimeHHs. I[licmsa nwmx
po3paxyHKiB, cucteMa 3 HaiOimpmuMm 3HayeHHsM Ci
(OnM3BKICTH 70 1meaJibHOTO  pillleHHs)  Oyze
PEKOMEH/IOBaHa SIK ONTUMAJIbHUI BUOID.

Takum uyuaOM, Meton TOPSIS — ne moryxHUiA
MeTol 0araTOBHMIpDHOTO aHaji3y, SKHH J03BOJIsIE
3MICHIOBATH KOMIUIEKCHE IOPIBHSHHS Ha OCHOBI
MHOXHHHUX KpUTEPiiB. Y BUNAKy NOPIBHIHHS Strapi Ta
WordPress #oro BUKOpPHCTaHHS JO3BOJHTH 00’ €KTUBHO
OLIHUTH TI€peBard KOXKHOI CHCTEMH 3 YypaxyBaHHIM
BaroMoCTi KPHUTEPIiB.

Cnucok nitepatypm

1. Pomangenko I. C. MeTtoa TpUKpHUTEpiaTbHOTO
€BKJIIJIOBOIO PaH)XyBaHHS Ta HOTO0 BUKOPHCTAHHS JUIs
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2. Ogonowski P. Integrated AHP and TOPSIS
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on Knowledge-Based and Intelligent Information &
Engineering Systems (KES 2022). — Procedia Computer
Science 207 (2022). — Procedia Computer Science 00
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3ACTOCYBAHHA METOAIB MALULMHHOIO HABYAHHA ANA
NMPOrHO3YBAHHA KYPCY KPUMTOBANIOT

KpunroBanoty, K BaXJIUBUHA €IEMEHT Cy4aCHOI'O
I poBOTO ¢iHaHCOBOTO CepeoBHINa,
XapaKTepU3yIOThCSI BHCOKOK — BOJATWIIBHICTIO,  IIO
CTBOPIOE 3HAYHI BUKIIMKH JJIS1 IHBECTOPIB Ta TPeHIepiB.
[IporHo3yBaHHS KypCy KpHUIITOBAIIOT € aKTyaJbHOIO
3aja4yer0, sKa MoTpedye BUKOPHUCTAHHS CYy4acHHX
TEXHOJIOTIM sl MiJABMIICHHS TOYHOCTI. Y JaHOMY
JIOCITIIPKEHH] PO3IIIJal0ThCSI MOXKIIMBOCTI 32aCTOCYBaHHS
METOJIiB MAIIMHHOTO HaBYaHHSI JUIs TPOTHO3YBAaHHSI 1IiH
KPHUIITOBAIIOT 3 ypaxyBaHHSAM CKIIaJHOCTI PUHKOBUX
yMOB [4].

MeTor0 HOCTiPKEHHSI € BHBUYCHHSA €(PEKTHBHOCTI
3aCTOCYBaHHS PI3HMX METOJIB MAaIIMHHOTO HABYAHHS
JUISl IPOTHO3YBAHHSA KypCY KPHIITOBAIIOT, BU3HAUCHHS iX
mepeBar Ta HEAONIKIB, a TaAKOX aHaNi3 MEPCIEeKTUB IX
BUKOPHCTAHHS ULt M ATPUMKH NPUIHATTS
IHBECTHLIHHHX PillICHB.

OO0’€KTOM ITOCIHI/PKEHHSI € PUHOK KPHUIITOBAIIOT Ta
foro muHamika. [IpemMeToM IOCHTIIKEHHS € METOAM
NPOTHO3YBaHHA KypCY KPHUITOBAIIOT, BKIIIOYAIOYN
TpaauUiiHi (TeXHIYHHUH 1 GyHAaMEHTaIbHUHN aHaji3) Ta
cydacHi (MaIIMHHE HABYaHHS, HEUPOHHI MEpexKi).

Metomu OCHIIKEHHS! 1I€ CTATHCTHYHUI aHaIi3,
ITOPUTMH MAIIMHHOTO HaBYaHHA (PaHIOMHHH Iic,
LSTM, rpanienTHuii OyCTHHT), MOPIBHAJIBHHUN aHAIIi3
e(eKTUBHOCTI METOJIB. Bukopucrano MOBH
nporpamyBaHHs Python i 6i6mioTexu TensorFlow, scikit-
learn, pandas Ta matplotlib a1 00poOku maHMX i
MO/ICTIFOBaHHSL.

OCHOBHI pe3yibTaTH JOCHTIHKEHHS:

1. Busznaueno, 101(0) TEeXHIYHUH Ta
(dyHnaMeHTaNBbHUN  aHami3 3a0e3lneuyroTh 3arajibHe
PO3YMiHHS pUHKOBUX TEHICHIIIH, MPOTE X e(hEeKTUBHICTH
oOMexeHa B  yMOBaX  BHCOKOI  BOJATHJIBHOCTI
KPHUIITOBAIIOTHOTO PUHKY.

2. Byno npoBeneHo aHasIi3 aNropUTMIB MAIIMHHOTO
HaBYaHHS, TaKWX SK PAaHAOMHHUH JIic, TIpaji€HTHUH
Oyctunr i HeidipoHHi Mepexi (LSTM), mo mnokasamm
3J1aTHICTh MOJIEJIIOBATU CKJIaJHI HEJTiHIHHI
B3a€MO3B'SI3KH Y YaCOBHX PAIAX.

3. I'muboki meWponHi Mepexi (ocobmmBo LSTM)
JOCATIIA HaWOUTBIIOI TOYHOCTI MPOTHO3YBaHHA KypCy
Bitcoin i3 cepemnporo moxmbkoro MAE = 0.023 Ta
KoedimienToM nerepminamii R? = 0.92.

4. TloOynmoBaHO TPOTHO3YBaJlbHI MOJENI 3a
nmoromororo Python Ta 6i6miotek TensorFlow, Keras i
scikit-learn, 1o 3a6e3Me4y0Th AaBTOMATH3AIIIFO TIPOLIECIB
aHaJIi3y Ta NPOrHO3YBaHHS.

[IporHo3yBaHHs KypCy KpUNTOBAIIOT CTUKAETHCS 3
TaKUMHU TPYIHOIIAMH, SIK BUCOKa BOJATHIILHICTh PHHKY,
00OMEXEHICTH ICTOpUIHHX TaHWX, CKJIAIHICTH

iHTepHpeTanii pe3ynpTaTiB Mojeneil Ta morpeba B
3HaYHUX OOYHCIIOBAIBHUX pecypcax. HesBaxaroun Ha
e, cydacHi METOAM MAIIMHHOTO HaBYaHHA MAalOTh
BEJIWKAM TIOTEHINAN UL  IABMINEHHS TOYHOCTI
MPOTHO3IB 32 PaxyHOK iHTerpauii I0JaTKOBHX JaHUX
(comianbHUX, MaKpOECKOHOMIYHMX) Ta PO3ILIUPEHHS
¢byHKIIOHATBHOCTI MoJzeneil. MeToau MalIMHHOTO
HaBYaHHS, OCOOJIMBO HEHPOHHI Mepexi, Kpalie HiX
TPamUIliiHI MiAXOIU AEMOHCTPYIOTh ¢PEKTUBHICTD IS
IIPOTHO3YBaHHS Kypcy KpunTtoBamor [1-3].

[MTomanpmuii PO3BUTOK METOXIB HPOTHO3YBaHHS
MOBMHEH BKJIIOYATH IHTErpalil0 3 BENUKHMH JTaHUMH,
BIPOBA/DKCHHS XMapHHX OOYHCICHb Ta PO3POOKY
ABTOMATH30BaHUX CHCTEM aHaJIi3y I afanTauii 10 3MiH

PHHKY.
Pesynbratu JOCII1 IPKEHHS MOXYTb OyTu
BUKOPUCTAaHI sl MOOYJOBH CHCTEM  MIATPUMKH

NpUIHATTA pilleHb y cdepi QiHaHCOBOTO aHamizy
KPHIITOBAIIOT, LIO CIPHATHME MiHIMi3alil pU3UKIB Ta
MIABHUIICHHIO IPUOYTKOBOCTI 1HBECTHIIIH.
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psaniB  kpunroBamor / B. JI. [epOenues, I'. 1.
BenukoiBanenko, H. B. Jlanenko // Heiipo-HeuiTki
TEXHOJIOTIT MOJE/IIOBAHHS B CKOHOMIIl : HayK.-aHal.
*kypH. — Kuis : KHEYVY, 2019. — Ne 8. — C. 65-93.
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JociimkeHHs 3aCTOCYBaHHs ABTOMAaTH30BaHOTO
MAIIMHHOTO HAaBYaHHS [UIs MOPIBHJIBHOIO aHaJi3y
METOJiB  NPOTHO3YBAaHHA  Kypcy  KPHUITOBAJIOT.
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AOCHNIAXXEHHA TA OUIHKA NPOrPAMHUX MITAT®OPM A51A OUIHKK
PU3UKIB B BIBHEC-INPOLIECAX

VYrpaBimiHHA pH3MKaMH peajlizamii MporpaMHOTO
MPOEKTy  Oe3mocepeHhO  MOB'A3aHE 3  TAKUMH
npobiieMaMH SIK YHPaBJIIHHS IPOIIECOM pPO3POOIICHHS
13, ynpagninns Bumoramu 1o 113 ta npo6iaeMoro pu3uk-
MEHEKMEHTY, TOOTO YIIPaBIiHHS CTPaXOBHM PH3UKOM.
Jnst nocsirHeHHsT 0a)KaHUX pe3yJIbTaTiB y BCTAaHOBIICHI
TEpMIHM Ta B JONYyCTUMUX Mekax (HIHAHCOBHX 1
MarepiaJlbHUX BHTpAT €Tald peaji3aiii IporpamHOro
MPOEKTY MOTPiOHO peTeNbHO i JOCKOHAJIO IUTaHYBaTH Ta
SAKICHO HUMH yTIPABJISITH.

CyuacHa KOHIeNIiss 3a0e3leueHHS Oe3reku
peamizamii NPOTPaMHOTO MPOCKTYy TIPYHTYEThCS Ha
JOCATHEHHI IPUHHITHOTO (IOITyCTUMOTO) PU3HKY, TOOTO
TaKOro HOro piBHA, sKe KepiBHUOTBO [T-kommaHil
CIPOMOXKHE 3a0€3MeUNTH Ha TAaHUI MOMEHT, BUXO/ISTYH 3
HasBHOrO  piBHA  (iHAHCYBaHHs,  MarepiajibHO-
TEXHIYHOTO 3a0€3MeUYCHHs, MPOQeCcioHaTI3MY ITIepCOHAITY
Ta po3BUTKY MeToiB irmxenepii [13. [IpuitHaTHNI piBeHb
pU3MKy — I€ KOMIIpOMIC MDK piBHEM Oe3reku i
MO>KJIMBOCTSIMH ii JOCATHEHHSL.

B po6oTi HaBemeHi THWIOBI SKiCHI Ta KUTBKICHI
MeToaM ineHTH(IKalii Ta OLIHKA pPH3HUKIB: METOJ
Momnre-Kapno, OaifieciBcbka mepeka nosipu (BMJ),
meton J[embdi, koHTponpHI mwmctu, meronm SWIFT,
aHaJi3 CIeHapiiB TOIIO.

IMopiBusiHa HOMeHkyaTypa I3 s ynpaBiiHHS
pmsukamu  (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 o0rpyaroBanuii Bubip I13 RiskyProject
Lite.

B poGoti mpaktmaro mocmimkeni ¢ysrkmii I13
RiskyProject Lite [1], sike peanizye MeToam SKiCHOI Ta
KUTBKICHOI ~ OLIHKA  PH3WKIB, 3allpONOHOBaHI B
MbkHapogHux crangaptax cepii ISO/IEC 33001, 2015
[2], mo HaOyM MHUPOKOTO PO3MOBCIOMKEHHS y CBITOBI
MIPAKTHIII.

Takox HaBeneHI KOPOTKI peKOMeHaalii Moo
mpakTHIHOTO BuKopuctaHHs RiskyProject Lite [1].

Ha puc. 1. 300paxkena y3araipHeHa OJIOK-cxema
HpoLecy YIpaBJIiHHA PU3UKOM, SIKa BUKOPHUCTOBYBaJlach
P OCITiKEHHI.
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5. MakcumanbHa

Puc. 2. Matpuns "Hmogipnicrs—Brparu"
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OUIHIOBAHHA NOKA3HUKIB MPOAYKTUBHOCTI TEXHOJOIA
KOHTEWHEPU3ALII

[Tpu mpoexTyBaHHI TEXHOJOTIH KOHTeHHepH3aLil,
BOXJIMBUM  3aBOaHHAM €  e(ekTHBHAa  OIliHKa
MPOAYKTHUBHOCTI CHCTEM, IO BHKOPUCTOBYIOTH IIi
TexHoiyorii. B yMoBax pO3BHUTKY KOPIOPAaTHBHUX
iHpOpMamiHHUX CHCTEM 1 BHCOKHX BHMOT [0
MacmTaboBaHOCTI Ta MIBHAKOCTI pOOOTH, caM€ TOYHA
OIliHKAa TPOIYKTUBHOCTI CTa€ KIIOYOBOIO IJIsI BHOOPY
ONTUMANIFHUX TEXHOJOTiH 1 apxitektyp. [Ipore, depes
PI3HOMAaHITHICTh  IHCTPYMEHTIB  KOHTeitHepu3amii i
BIJICYTHICTh €IMHOI CTaHJAPTH30BAHOI METOJOJIOTII,
MOCTa€ HEOOXITHICTh y PO3po0I ePEeKTUBHUX IiIXOIB
JIO OI[IHKH 1 MOPIBHSHHS PI3HUX PILlICHB.

3Baxkatoun  Ha  1e, B  JaHii  po0oTi
BUKOPDHCTOBYIOTbCSI ~ Cy4acHI  METOJM  TECTyBaHHs
NPOAYKTUBHOCTI, 30KpeMa 3a JOIIOMOTOI0 iHCTPYMEHTIB
Apache Benchmark pang amamily KOHTEHHEpHHX
cepenosul, Takux sk Docker [1] Ta Podman [2] . Lli
METOI JI03BOJISIFOTh BUSIBUTH CHJIbHI 1 CIa0Ki CTOPOHM
TEXHOJIOTIM KOHTeiHepu3alii B YMOBax pEalbHOrO
HaBaHTAXXEHHSI, 10 J]a€ 3MOTY NMPHUHHITH OOTPYHTOBaHE
piLIeHHs MO0 1X IMOJAJBIIOr0 BUKOPUCTAHHS.

Texnomnorii koHTeHHepHU3aii, 30kpema Docker [1] i
Podman [1], nabynu Benumkoi momynsipHOCTI 3aBISKM
CBOIM 3JaTHOCTI HIBHAKO PO3ropTaTd, MacimTadyBatu i
MiATPUMYBATH JOJATKHA B PI3HUX CepeloBuUIlax. Bonu
JIO3BOJISIFOTH JIETKO 130JII0BaTH KOMIIOHEHTH CHCTEMH,
IO CHOPHs€E MiABUIICHHIO HAMIMHOCTI Ta 3MCHIICHHIO
yacy Ha posropraHHi. OpjHak, Ui 3a0e3neyeHHs
OINITUMAJIEHOTO BUKOPHCTAHHS LIUX TEXHOJOTiH BAXKIUBO

po3ymiTH, K1 napameTpu BHM3HAYAIOTh ix
MPOYKTUBHICTh B KOHTEKCTI KOHKPETHOT'O
3aCTOCYBaHHSI.

OCHOBHI 3aBIaHHs JOCHIDKEHHS:

e OuiHKa  TNPOAYKTHBHOCTI  KOHTEHWHEPHHX

texnouoriii Docker [1] 1 Podman [2].

e BusnauenHs  kmo4oBMX  (aKTOpiB, IO
BIUIMBAIOTh  HAa  €(QEeKTHBHICTH  POOOTH
KOHTEHHEPHU30BaHUX JI0/IaTKIB.

e Amnanis MOPIBHSUTBHIX XapaKTePUCTHK
MPOAYKTUBHOCTI HA OCHOBI TECTiB Ta
AHAJITHKH.

Po3BuTOK  KOHTEHHepHW3alii CcTaB OJHUM i3

B)XJIMBUX HAINpSMKIB B ONTHMI3alii iHPpacTpyKTypHUX
pillleHb Ui  KOPIOpPaTUBHUX MepexX. 3OiIbIIeHHS
00cAriB 00po0IIIOBaHUX JAHUX T4 BUMOTH JIO IBUIKOCTI
00poOKHM BUMararoTh He TIILKM HOBHUX TEXHOJIOTIH, a i
e(heKTUBHUX MiJIXOJiB JO BHUMIPIOBAaHHS 1 OI[IHKH
MPOYKTHUBHOCTI. OcCKiTbKH KOHTEeHHepH3aIist
BBAXKACTHCA OJHUM 13 OCHOBHHMX CITOCOOIB oIrrmmizarii

po0OTH OAATKIB, BAXKJINBO PO3POOUTH METOAHM OLIHKH ii
MPOJYKTUBHOCTI JUIS PI3HUX CLIEHAPIiB 3aCTOCYBaHHSI.

Kontelinepun3atiis Mae 3Ha9HUI BIUTUB HA PO3BUTOK
iHpOpMaNifHIX TEXHOJOTiH, 30KpeMa y Takux cdepax,
SIK aBTOMAaTH3aIlis po3ropTaHHA IIOJIaTKIB,
MacmtaboBaHicTh 1 Oe3meka. Texnomorii Docker [1] i1
Podman [2] mo3BONAIOTH BipTyallizyBaTH ITOJATKH,
3a0e3neuyroun  e(eKTUBHY I30JLAIII0 Ta CIpOIICHE
YIpaBIiHHS CEPEJOBHUIIEM, II0 3HAYHO IOJIETLIYE
NpOLIEC PO3rOPTaHHS Ta OHOBJICHHA HPOrPaAMHOTO
3a0e3MeueHHs.

TecTyBaHHS NPOJYKTUBHOCTI 3IIHCHIOETBCS Ha 3
BUKOPUCTAHHAM posropHyToro cepsepa ASP.NET [3]
OCHOBI 3aJIaHUX CIIEHApIiB 1 HapaMeTpiB HABAaHTAKEHHS,
TaKUX SK KUIBKICTHP OJHOYACHMX 3aIUTIiB abo o0csr
nmepedaHnX HaHuX. 3i0paHi daHI aHANI3YIOTBCS [UIA
BU3HAYCHHS HAHOUTBII TPOMYKTHBHUX KOH]Iryparii
JUTSL PI3HUX CepeOBHILL

Cnucok nitepatypm

1. Docker Documentation [Emextponnuii pecypc].
Pexxum moctymy: https://docs.docker.com/. (mara 3BepHEHHS
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2. Podman Documentation [EnexrponHmii pecypc].
Pexxum moctymy: https:/podman.io/docs/. (mara 3BepHEHHS
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3. HoxymenTauis 3 ASP.NET [Enexrponnuii pecypc]. —

Pexxnm TOCTYIY: https://learn.microsoft.com/ru-
ru/aspnet/core/?view=aspnetcore-7.0 (mata 3BEPHEHHS
11.12.2022)
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NMOKA3HUKU OLIHKM AKOCTI TENIEKOMYHIKALIMHUX MOCHYr

3a cydacHMX YMOB Bce OUIBLIOI aKTyaJbHOCTI
HaOyBae OIlIHKA SKOCTI, [0 MOJISIra€ y BU3HAYCHHI TOTO,
HACKIJIbKH MPOAYKT YH IOCIIYTa BiIIOBIIAI0Th MOTpedam
Ta OYiKyBaHHSM KOPHCTYBayiB, a TAKOX BCTaHOBJIEHUM
crangaptaMm. lle BaxmMBHH TIpolec, OCKUIBKH BiH
JIO3BOJISIE MIATPHEMCTBAM PO3YMITH, SIK iXHS IPOIYKIIis
CIIPHIIMAEThCS CHOXKUBAYaMHM, Ta SKi aCHEKTH MOXKHA
NOKPAIUTH JJIS i JBHUIICHHS 3aralbHoT 3a10BOJICHOCTI.

Cxema mpolecy OLIHKH SIKOCTI HOCIYTH YU
NPOAYKTy HaBeJleHa Ha puc. 1.

Jlana cxeMa ITIOCTPYE 3B'S3KH MK pI3HUMH
aCIeKTaMU IPOLIECY HaJaHHS MOCIYT Ha MiIIPHEMCTBI.
BoHa nokasye, sik 0uikyBaHHS 1 JOCBiI TPHOX KITFOUYOBUX
Ipyn — KEpiBHHKIB, IEPCOHATY Ta CIOXHBA4YiB —
B32€EMOJIIIOTH Yepe3 nmporec 00CIyroByBaHH.

& OuikyBaHH: Ta 10CBiL é
KepiBHHKIB T4 BIACHHKIB .
Tpercusii Kepisnuureo
[ Y
v
3BopoTHil Mocayru, sxi akTHUHO HAABHI HA 3BopoTHiii
38" 430K NiITPHEMCTEBI 3B’ 30K

OOCIyroBy BaHHS

OuikyBanHs Ta OuikyBaHus Ta

“»  noceiacnoskusaua [ »  10cBid nepcowany [

Pucynox 1. [Ipomec OIiHKH SKOCTI MOCTYTH YH
MIPOAYKTY

IMocmyrn, mo Hajgae MiANPUEMCTBO, € OCHOBOIO
SKOCTI OOCIyroByBaHHs. BoHU ¢opMyroOThCS TiA
BIUTMBOM OYiKyBaHb Ta JOCBiIy KEPiBHHKIB i BIIACHHKIB,
SIKi BU3HAYAIOTh, SIKi TIOCIYTH Ta HA SKOMY PiBHI MarOTh
Oyt HanmaHi. BopHOYac KepiBHHITBO BpaxoBYE
3BOPOTHHI 3B'SI30K BiJ CIIOXKMBAYiB, OCKUIBKH iXHi
npeTeHs3ii Ta BIITYKH JOINOMAaralTh BJIOCKOHAIIOBATH
o0cITyToBYBaHHS.

Ilepconan TakoX Bifirpae BaKJIMBY pOJIb: iXHi
npodeciiiHi HaBHYKH, TOCBIJ 1 BIAacCHI O9iKyBaHHS 100
YyMOB pOOOTH BIUIMBAIOTh Ha SKICTh BHKOHAHHS
000B's13KiB. 3aBISKH TOCTIHHOMY 3BOPOTHOMY 3B'SI3KY 3
KEpIBHUIITBOM Ta CHCTEMi YIpaBIiHHA IPOLECOM
00CITyroByBaHHS (dopmyeTbes CHHEpris MK
MpaIiBHUKAMHU Ta YIPABIiHISIMH.

OdikyBaHHS i IOCBIJT CIOKUBAYIB — 3aBEPIIATBHHIIA,
ajie He MEHII BaJIMBHI KOMIIOHEHT. IXHi OLiHKH SKOCTi
TOCHYT, OTpHUMaHi B mporeci pearsHOTO
00CITyTOBYBaHHS, BiZOOPaXarOTbCA Yy 3BOPOTHOMY
3B'SI3KY, 1110 € OCHOBOIO ISl [IO/IaJIbLIIOT0 BJIOCKOHAICHHS
MiAOpUeEMCTBA. YCi Il CKJIQJ0Bi, B3a€EMOJMIIOUU MiX

c00010, CTBOPIOIOTH CHCTEMY, sIKa 3a0e3Ieuye sKiCHe Ta
e(eKTUBHE 00CITyrOBYBaHHS KIIIEHTIB.

SIKICTh TENEKOMYHIKAI[IHUX TOCIYT BioOpakae
piBeHb 3a/I0BOJICHHS TMOTPed 1 OYiKyBaHb KIIEHTIB,
BU3HAYAIOYM,  HACKUIBKH  €()EeKTUBHO  MOCIYTH
BiAmoBimaroTe ixHIM BuUMoram. OIiHKa SKOCTI €
OaraTorpaHHAM TPOIIECOM, SKHH OXOIUTIOE K TEXHIUHI
mapaMeTpH, TaK i CHOPUHHATTA KopHucTyBadiB. OmiHka
SKOCTI TEJCKOMYHIKAliHHUX TMOCIAYT € CKIaIHUM
MpoIecoM, SKHH OXOIDTIOE TEXHIYHi, OpraHi3amiiiHi Ta
KOpHUCTYBaIbKi acrekTH. Ha ocHOBI KpUTHYHOTO aHali3
BH3HAYEHO, 110 IMOKa3HUKU OI[IHKH SIKOCTI
TEJIEKOMYHIKAIIHHUX MOCIYT MOYKHa CHCTEMaTHU3yBaTH
32 HACTYIIHUMH OCHOBHMMHU HaNpsIMaMH:

1. Texuiuni mnokasHuku skocTi (QoS) —
IHAMKATOPH, IO OIIHIOIOTh TEXHIYHI XapaKTCPUCTHKH
Mepeixi, BKIIFOUalOu 3aTPUMKY Iepeniadi JaHuX, BTPaTh
MIAKETIB, MIPOITyCKHY 3[aTHICTh Ta JUKUTTEP.

2. Kopucrysampke cupuitastTs sikocti (QoE) —
MTOKa3HUKH, M0 (POKYCYIOTHCS Ha 3aJJOBOJICHHI KIII€HTIB,
Takl sIK IHIEKC 3a10BOJIEHHS KiieHTa, NPS, Ta mBHAKICT
pearyBaHHs Ha CKapri.

3. InauMKaTOpM  MOHITOPMHTY —  aKTUBHHU
MOHITOPUHI  (HAaNpHKJIaJ, TECTYBaHHS IIBUAKOCTI
IHTEPHETY Ta SKOCTI TOJIOCOBHX BHMKJIHKIB) 1 MAaCHBHHUN
MOHITOPUHT, SKMH  JO3BOJIAE  OLIHUTH  peajbHi
HABaHTAXKCHHS HA MEPEXY.

4.  Koutpoms BimmosimHocti SLA — MOHITOpHHT
mapamMeTpiB, mo 3aikcoBaHi B yrogax Ipo pPiBEHb
CepBiCy MIX IIPOBaHAEPOM Ta KOPHCTYBAUEM.

5. AmHami3 BiITyKiB Ta CKapr KJIi€HTIB — BaYKJINBE
Jokepeno  iHopMmarii It po3yMiHHS TpoOieM i
BIIOCKOHAJICHHSI SIKOCTI TTOCIIYT.

KomOiHyBaHHSI LIMX METOJIB J03BOJISIE OTPUMATH
MOBHY KapTHHY SIKOCTI TE€JIEKOMYHIKalliHHUX TOCIYT SIK
3 TEXHIYHOI, TaK 1 3 KOPHUCTYBAlbKOI TOYKH 30pYy, IO
CHpHSIE MiJBUIICHHIO PIBHS 00CIyTrOBYBaHHSI.

Cnucok nitepatypu

1. [Moxxapuipka K. 0. Ominka SIKOCTI
TEeJIEKOMYHIKalliifHUX MOCIYyT y CydacHHX Mepexax // BicHuk
VYKpalHCHKOTO AEPHKABHOTO YHIBEPCUTETY TEJICKOMYHiKaIlii.
2020. C. 45-53.

2. Jlicopmit 1. B. TectyBaHHS $KOCTI TOCIYr Yy
TEJIEKOMYHIKAlIHHAX Mepekax: MiIXOAW Ta IHCTPYMEHTH //
TenexomyHikaniitHi Ta indopmamiitai rexxomorii. 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 AJ1d SACTOCYBAHHA Y
MIKPOCEPBICHIA APXITEKTYPI

Cdepa IT nHamzBu9aifHO pi3sHOMaHITHA Ta (PAKTHIHO
HEe Mae 0OMeXeHb, IO 1 Belle 10 BIPOBAKCHHS HOBUX
iHHOBAIIi} 1 BIOCKOHAJICHHS ICHYIOUHX miaxoniB. OqHaxk,
HOBOBBEJICHHSI HE 3aBXKIN € TMaHAIEEI0, caMe peajbHi
MPOEKTH TIOKA3YIOTh BCIO CPCKTUBHICTH IUX MiAXO/IB Ta
cHily KomoBoi 6a3u. Kosu #jeTbest Mpo HMpOEKTYBaHHS
MIKpOCEpPBICHOT apXiTEKTYPH, OJIHIEIO 3 KJIFOUOBUX 3a1a4
nepen QaxiBueM € BHOIp ONTUMAIBHOTO IMPOTOKOJIY
KOMyHIKalil Mk cepBicamu. OCHOBHHMHU KPHUTEPisSMH,
Ha SIKI CIiJ] 3Ba)KaTH, € IIBHIKICTh Mepeaadi TaHuX,
CTIHKICTH 0 300iB 1 cTabuLIbHICTL cHcTeMH. Lle Mae
BUpIMIANIbHE 3HAYCHHS U JOBTOCTPOKOBOTO VCIIIXY
mpoeKTy. MiKpocepBicHa apXiTeKTypa mependadae, mo
CHUCTEMa CKIIQJAa€ThCs 3 HE3AICKHUX KOMIIOHEHTIB,
KOXKEH 3 SKHX BUKOHY€E NeBHY QyHKIit0. L{i KoMImoHeHTH
TIOBHHHI B3a€EMOIISITH Mi>K COO0I0 Yepe3 YiTKO BIH3HAYCHI
inrepdeiicu. Tomy BHOIp MPOTOKOIY KOMYHIKaIii Mix
UMK KOMIIOHCHTAMH CTa€ KPUTHYHO BaXKIIUBHM.
CrorozHi icHye J10BoJIi OaraTo MiAXoJiB, TOMY (OKyC
oyne 3ocepemkennii came Ha RESTful API ta gRPC.
OOuBa MigX0a1 MaloTh CBOI MepeBaru Ta OOMeKeHHs,
SIK1 MOXYTB CYyTTEBO BILTHHYTH Ha 3aTaJIbHY apXiTeKTypy
PO3pO0ITFOBaHOT CHCTEMH.

Teopernunuit  ormsin.  Representational — State
Transfer 6azyerscs Ha mpotokoni HTTP i BukopucToBye
craanaptuzosani meroau (GET, POST, PUT, DELETE)
UL OCTYIy A0 pecypciB. OcHoBHOM niepeBaroio REST
€ Horo mpocrora Ta MacimITabOBaHICTh, OCKIIBKH IICH
miaxig 3abe3meuyye XOpolly MiATPUMKY BOYIOBaHHX
MPOTOKOJIIB /ISl BEOIOIAaTKIB Ta PO3MOIUICHUX CHCTEM.
[Tpore REST Mae nexiibka CyTTEBUX HENOJIKIB 3 TOUKU
30py 3arajibHOi MpOAyKTUBHOCTI. KokeH 3amutr €
okpemuM HTTP-3’enHaHHsM MK  KII€EHTOM  Ta
cepBepoM, IO 301IbITy€ HAKIIAAHI BUTPATH IPH 00poOIIi
BEJIMKOI KUIPKOCTI 3amuTiB abo Tmepemadi BEITUKUX
oOcsriB  maHux. [lepemaya pmaHuUX BimOyBaeThcs Y
tdopmati JSON a6o XML, 1m0 He 3aBXKAHU ONTUMAIBHO
JUIs OIHApHHUX JaHWX a00 MOTOKOBOI Iepeadi BEIUKUX
00’extiB [2]. HesBakarounm Ha Iie MPOTOKOJ 3aiimae
JIOBOJIi BATOMY YaCTKy BUKOPHCTAaHHA 1 HE 30Mpa€eThCs Ha
JIaBy 3alacHUX. ApPXITeKTypHa CTpyKTypa mependadae
BUKOPDHUCTAaHHSI YITKO BHM3HAUEHHMX PpecypciB, IO
BiJIOBIZAfOTh 32 Iiepeiady KOHKPETHUX JaHHX.

Google Remote Procedure Call — ne ¢peiimMmBopK,
po3pobnenuii kommaniero Google, 110 BUKOPUCTOBYE
npotokos HTTP/2 ta Protocol Buffers must cepiamizamii
manmx. JlaHwid migxig 3a0esmedye  ABOCTOPOHHIM
CTPIMIHT JIaHWX, IO JO3BOJIIE KIIEHTY 1 cepBepy
HaJCWIATH 3aluTA 1 BIANOBIAI OgHOYacHO O3
HEOOXITHOCTI OYiKYBaHHS 3aBEPIICHHS OJHOTO MOTOKY
(MynpTurutekcyBanHs 3anuTiB) [1]. Lle qo3Bosste 3Ha9HO

CKOPOTHTH dYac OOpoOKM 3amuTiB Ta IIiIBUIIUTH
MpOmycKHy 3aaTHicTh cuctemu. Oxkpim mporo, gRPC
3a0e3nedye 3HAYHO BUIMUM pIBEHb O€3MeKkd 3aBISKH
mmdpyBaHHIO JaHUX HA PiBHI  TPAaHCHOPTHOTO
MPOTOKOITY, II0 € BXXIMBUM (AKTOPOM JUISI CUCTEM, SIKi
00poOsitoTh  KoHGineHUiHHy iHpopmanito. RESTful
API takox nintpumye mmppysanns uepes HTTPS, ane
gRPC peanizye mo ¢yHKIifo 0e3mocepeiHbO uepes
HTTP/2, mo pobuth #oro Oinbml e(peKTHBHUM B
KOHTEKCTI Oe3MeKH Ta MPpOAyKTUBHOCTI [3].

Metoro MO€i pPOOOTH € JOCIHIDKCHHS BIUIUBY
apxiTekrypHux ocobmuBocteit gRPC Ta RESTful API Ha
BHOip MDX HHMH U MIKpocepBicHOI apxitektypu. Lle
JOCTIKCHHSL TIOKJIMKAaHE IIPOaHANi3yBaTH, SK BHOIp
TEXHOJIOTil BIUIMBa€ Ha eQEKTHBHICTE PO3POOKH,
MPOAYKTUBHICTH Ta MacIITa0OBaHICTh CHCTEMH.

Oxpim BuOopy Mmik gRPC Ta RESTful API,
BaXXJIMBUM AaCIIEKTOM MIKPOCEPBICHOI apXiTEKTYpH €
BUKOPHUCTAaHHA 0a3 JaHuX IJis 30epeskeHHsT Ta 00poOKH
manux. SQL-6a3u manmx, Taki sk Microsoft SQL a6o
PostgreSQL, mpomoHyroTh CTpyKTypoBaHe 30epiraHHs
JaHUX 3 TMOTY)XHHMH MeXaHi3MaMH 3anuriB. BoHH
HiIXOJATh IJISL CHCTEM 3 JKOPCTKHMMH BHMOTaMH JIO
niricHocTi Ta TpaH3akmiil. NoSQL 6a3u maHuX, Taki sK
MongoDB, mnpomnoHyHTh THy4YKicTE Yy 30epiraHHi
HECTPYKTYpOBaHHX MHaHUX 1 MOXYTh OyTH OuIBII
e(eKTHBHUMH I BHCOKOHABAaHT)KCHUX CHCTEM, IO

NOTpeOyIOTh TOPHU30HTAIBLHOIO MacuTaOyBaHHS —Ta
BUCOKOI JIOCTYITHOCTI.
BucHoBkwH. [MopiBHsAHHS apXiTEKTYPHHUX

ocobmuBocteir gRPC ta RESTful API no3Bossie 4iTko
noba4YnuTH, 0 KOKHA TEXHOJIOTis Mae CBOI mepeBaru Ta
HEJIOJIKH, SIKI BApTO BPaxOBYBaTH HPHU BHOOPI MiIXO1Ly
JUT KOHKpeTHOI 3anadi. [IpaBumbHUA BUOIp TEXHOIOTIT
JIO3BOJIMUTH HE TUTBKK MIABHIIUTH TPOIYKTUBHICTH
CHCTEMHU, aje ¥ 3HW3UTH BUTPATH Ha ii MIATPUMKY Ta
3a0e3MeunTH BUCOKY MaclITaboBaHICTh Uil MalOyTHIX
BUKJIHKIB.

Cnucok nitepatypm

1. REST vs gRPC. [Enexrponnmii pecypc] —
Pesxum moctymy: https://blog.postman.com/grpc-vs-rest/
2. Sxi exomBennii B REST APITta mmt doro

ix norpumyBatuch [Enextponumii pecypc] — Pexum
nocrymy: https://dou.ua/forums/topic/34550/

3. gRPC vs REST: What’s the difference?
[Enextponnuii pecype] — Pexxum JIOCTYIIY:

https://document360.com/blog/grpc-vs-rest/
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3ACTOCYBAHHA WUTYYHOI O IHTENEKTY ANA KOHTPOJ1IIO 3HAHb
CTYAEHTIB BULLUX HABYAJIbHUX 3AKNALIB

VY cy4acHOMY OCBITHROMY CEPEIOBHII ITBUAKHHA
PO3BHUTOK TEXHOJIOTiH, 30KpeMa IITYyYHOTO iHTENEKTY
(III), crae pymiifHOIO  CHJIOIO  MOJIEpHi3amii
HaBYAJIbHOTO MPOIIECY.

OcobnuBo axtyanbHuM € 3actocyBaHHs LI mis
aBTOMaTH3alii KOHTpoJt0 3HaHb cryieHTiB BH3. Lle
3a0e3meyye IiABUIICHHS 00 €KTHBHOCTI OIIIHIOBAaHHS,
3MEHILEHHSI BUTpAaT 4Yacy BHKIIQJadiB Ha MeEpeBIpKY
3aBJjaHb Ta CTBOPEHHs NEPCOHATI30BAaHUX HABYAIBHHX
cTparerii s cTyneHTiB [1].

Cepen BaxnmBHX HampsMmKkiB iHTerpamii 1T B
OCBITHIH TIpOIIeC € BHUKOPHUCTAaHHA HOTO MOXKIHBOCTEH
JUISL aHalli3y pe3yJIbTaTiB BUKOHAHHS TECTOBUX 3aBJaHb
pi3HOTO THIy, 30KpeMa 3aBIaHb 3 PO3TOPHYTOIO
BiamoBigato. Taku 3aBHanHs mependadaroTh 3’ ACyBaHHA
3IaTHOCTI CTYACHTIB (popMyIItOBaTH BIACHI ITyMKH Ta
CTBOpIOBaTH 3B’S3HUI TeKCT. BigmoBigi MOXyTh
BapilOBaTUCS BiJ] KOPOTKHX 1 YITKMX J0 00’€MHHUX 1
PO3TOPHYTHX, 3AJICKHO BiJl IOCTABICHUX BUMOT [2].

BukopucranHsi 3aBJaHb IOTO THUIy € TapHUM
CrocoOOM  OLIHMTH  3HAHHSA  CTyJeHTa. llpote,
TpaIUIiiHI MAXO0IH 0 IePEBIPKH TAKUX 3aBIaHb MAIOTh
Gararo HesoJIKiB, 30KpeMa, BOHM € YaCOBUTPATHUMH Ta
JIOCHUTH Cy0'€KTHBHUMH.

TakuMm 4MHOM, BKpai aKTyaJbHUM € JOCIIJDKEHHS
MoxJnBocTeit 3acrocyBannst LI s aBromMmaTH30BaHOTO
OIIHIOBAaHHS BIAIMOBiNEH CTYAEHTIB Ha 3aBOaHHA 13
posropuyToro BiamoBiamo. Lle mo3Boisie 3abe3neunTH
BUCOKHMU PIBEHb TOYHOCTI, aJanTaifif0 CHCTEMH
OLIIHIOBAHHS 10 IH/AMBIIyaJbHUX NOTPeO CTYNEHTIB i
MIATPUMKY BUKJIAAA4iB I1i]] 4aC IPUUHSATTS PILICHb [I0I0
HaBYaJIbHOT'O MPOLIECY.

OmHUM 3  KJIIOYOBUX AaCIEKTIB €  a”aii3
3aCTOCYBaHHS B [IbOMY Iporieci MeToziB Ta Mozenei 111,
30KpeMa, METOJiB aBTOMAaTH30BAHOTO OIIHIOBaHHS
TECTIB, TMPOTHO3YBaHHS YCHIIIHOCTI Ta aJalTHBHOTO
HaBYaHHSI.

Busnauarn edexruHicts Bukopuctanus LI s

OLIHIOBaHHS  3HaHb  CTYAEHTIB  TOpPIBHAHO 3
OL[IHIOBAHHSM  JIIOAMHOIO  JOILJIBHO 32  TaKUMH
KPHUTEPisIMH:

1. TouHicTh OIHIOBAaHHA - I 3 ACyBaHHSA

«IPaBUIILHOCTI» aBTOMAaTU30BaHOT'O OIIiHIOBAHHSI.

2. IlIBuaKicTh OLIHIOBAHHS - Yac, HEOOX1IHUI It
00pOOKH MIEBHOTO 00’ €My JIaHHUX.

3. CralOinbHICTH  OLIHIOBaHHSA -
0araTopazoBOro OIHIOBaHHS IIEBHOT BIMOBIII.

OmHuM i3 3aBIaHb JOCIHIIKEHHS € CTBOPEHHS
epeKTUBHOT Ta 3pYy4YHOI NPOTpaMHOI CHCTEMH JUIs
OLIiHIOBAHHS 3HAHb CTYJEHTIB. 1l JOLiNLHO PO3POGHTH
Ha 0a3i BeOTeXHOJIOT 1.

rnoxuobka

OudikyeTbes, IO po3pobIeHNUN BeO3aCTOCYHOK
JIacTh 3MOTY BHKJIa/lauaM CTBOPIOBATH TECTOBI 3aBIAHHS
i3 pO3TOPHYTOIO BiANOBIIIIO, a CTyACHTAM - HalaBaTH
BI/MOBIZI TPHUPOIHOI MOBOK. MOro BHKOPHUCTAHHS
JO3BOJIMTh  MIABHIIUTH  C(QEKTHBHICTH  MPOIECY
OLIIHIOBAHHS, 3MEHIIMTH 4Yac Ta 3yCWULL, SKi
BUTPAYarOTHCS Ha MEPEBIPKY BiJOBIICH.

Hnst OIIIHIOBAHHS BIJMIOBIZICH  CTYJICHTIB,
NPOTIOHY€EThCS BUKOPUCTOBYBATH CIYXOHW, Taku SK
Azure OpenAl [3]. Azure OpenAl - ue iHTerparmis
cepiciB OpenAl y xmapHy miatrdhopmy Azure, IO
JO3BOJIsIE  BHUKOpHCTOBYBaTH MoOBHI Mogmeni  GPT,
DALL-E Ta iami s ctBopeHHs Al-pimieHs.

Otxe, i1 poOOTa TO3BOJISIE BUSBUTH BaXKIIMBICTH Ta
noteHmian 3acrocyBanHs I i aBTOMaTrm3amii
mporecy — KOHTPOJIO  3HaHb  cTyneHtiB  BH3.
Po3pobinenuii Be63acTOCYHOK, 0a30BaHU Ha CYy4acHUX
meromax  UII, nokpammTh  epeKTUBHICTH  Ta
00'€KTUBHICTh OLHIOBAaHHS, CIHPUSIOYM 3POCTAHHIO
SKOCTI HaBYAJILHOTO Tipouecy. 111axoM BUKOpUCTaHHS
6iomioteku Azure Open Al, MoxkHa 3a0e3neuuTH
aBTOMATHYHY TIEPEBIpPKY BIINOBINeH CTYICHTIB Ha
TECTOBI 3aBHAaHHS THITYy <«3allUTAHHS 3 PO3TOPHYTOIO
BIATIOBI/II0», 1110 JO3BOJIMTH BHKJIa/ladyaM Ta CTYAEHTaM
OTPUMYBATH OiNTBII 00'€KTHBHI Ta HAIIHI PE3yIbTATH.

Takoxx  BaXIMBO  3a3HAYMTH, IO,  XO4a
3actocyBanHs Il # mnpusBene A0 MiABUINCHHS
e(eKTHBHOCTI KOHTPOJIIO 3HAHb, BOHO HE IOBHHHO
MOBHICTIO 3aMIHIOBATH JIIOJUHY B IIbOMY IIpOIECi, a
CKOpillie JONOBHIOBATH Ti.

VY winomy, 1€ A0CIIDKEHHS CIIPUATUME 3HAYHOMY
MOKPALIEHHI0  SIKOCTI ~ HaBYaIBHOTO  TIpoliecy  Ta
OLIIHIOBAaHHSI 3HaHb CTY/ICHTIB.

Cnucok nitepatypm

1. Cambopcrka /JI. B., boxenko B. B.
BrnpoBa/pkeHHST  IITyYHOTO  IHTEJNEKTY B  OCBITY
[Enextponnuit pecypc]. - Pexum
noctyny: http://eprints.zu.edu.ua/41077/1/Te3n.pdf

2. 3aBmaHHA 3 PO3TOPHYTOIO BiITOBIIIIO
[Enextponnmit pecypc]. — Pexum gocrtymy:
http://www.znannya.org/?view=concept:512

3. Azure OpenAl Service [EnexTpoHHUIHA
pecypc]. - Pexum JIOCTYTIY:
https://azure.microsoft.com/en-us/products/ai-
services/openai-service
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PO3POBJIEHHA TA BIMIPOBAOXXEHHA ®IHAHCOBUX IHCTPYMEHTIB ANA
ONTUMISALII ONEPALUINHOI AIANBHOCTI: NPOLECU IHTEITPALUII TA
HABYAHHA KOPUCTYBA4IB

Y cydacHOMy Oi3HEC-CepeIOBHIII IHPPOBI3aIIis
BiZlirpae KIIOYOBY pONb y TOKPANICHHI OIepamiitHoi
IisUTbHOCTI miApreMcTB. OIHIM 13 BaXKIIMBUX ACTICKTiB
miei TpaHcopmamii € BOPOBa/PKEHHS (DIHAHCOBUX
IHCTpyMEHTIB, Takux sK cucremu  Enterprise
Performance Management (EPM). EPM mo3Bossie
MiANPUEMCTBAM ~ aBTOMAaTH3yBaTh OOpPOOKY JlaHHMX,
3a0e3Meuyroud  TOYHICTh  3BITHOCTI Ta  HAJAKYH
MOXIIMBOCTI JuIsi IMTUOOKOTO aHamizy (iHaHCOBUX
nmokasHukiB [1]. Lle pimeHHs cropuse yXBaJCHHIO
MIBUJIKAX Ta €(PEKTUBHUX CTPATETiYHHUX PIIIeHB, M0 €
0COOJIMBO BayKJIMBIM B YMOBaX BHCOKOT KOHKYPEHIIIi.

OmHuM 13 YCHIIIHUX TPUKIANIB BIPOBAKCHHS
EPM crama xommanis La Poste, mma sxoi Oymo
po3po0iIeHO Ta BIPOBAHKCHO DIMICHHSA Ha IUTATPOpMi
Board [2]. OcHOBHI 3aBAaHHs BKIIOYAIH aHAJI3 MOTPeO
KOMIIaHii, IHTerpaito iCTOpPUYHUX JaHUX, MOJICITIOBAaHHS
0araToBUMIpHHUX JaHMX 1 CTBOPECHHS aBTOMAaTH30BaHUX
3BitiB. [lnardopma Board crana ocHoBoro i1t 06poOKH
BEJIMKHUX OO0CSTiB (hIHAHCOBUX JMAHMX, iX aBTOMATHU3aIlii
Ta Bi3yami3arii.

Ha mepmomy erarri 6yI1o mpoBeeHo aHali3 moTped
KOMMaHil Ui BHU3HAYeHHA BHMOr 10 EPM-cucremmu.
Jpyruit eran OXOIUTIOBAaB IHTETPALil0 JaHHUX 3 Pi3HUX
JoKepesr  Ta  iX  MOJENIOBaHHA.  BUKoOpHCTaHHS
6araToBUMIpHOTO MiAXOAY IO3BOJIWIO CTPYKTYpYBaTh
JlaHl TaKUM YUHOM, 100 iX MOXHa OyJo edeKTHBHO
BUKOPHCTOBYBaTH JUIs DI3HOIUIAHOBOTO aHauizy [4].
[Ticnst  iHTerpamii  nmaHmx  OyJlo  HaJAlITOBAaHO
ABTOMATH30BaHi aJITOPUTMH JUIS PO3PAaXyHKIB KIFOUOBUX
MOKa3HUKIB 1 CTBOPEHO IHTEPaKTHBHI JAIIOOpAH.
Jambopny  [03BOJMIM  KOPUCTyBayaM  IIBHJKO
OTPUMYBAaTH IOCTYI A0 HeoOximHoi iHdopmarii Ta
aHanizyBaTH ii B peanbHOMY 4aci. Lle 3HaYHO i ABUIIIIO0
MIBUJKICTh TPUHHATTA piOIeHb Ta  3a0e3Mediio
OIIEPaTHBHICTh Y BUpPilIeHH] (iIHAHCOBHX ITUTAHb.

3aBIaKH aBTOMAaTH3aLi1 00poOKH JTaHUX
3MEHIIUBCS 4Yac, HEOOXIIHUH IS MiArOTOBKM 3BiTiB, a
IHTepaKTHBHI 1HCTPYMEHTH JamoOoOpIiB  JO3BOJIMIH
rmoIIe aHaIi3yBaTy (iHAaHCOBI OKA3HUKH B pealbHOMY
gaci. Kpim TOro, mpoBeneHe HaBUaHHS KiHIIEBHX
KOPHUCTYBaviB 3a0e3mneunio IXHIO TOTOBHICTh
BUKOPHCTOBYBaTH HOBY CHCTEMY Ha IMOBHY MOTY)KHICTb.

Takum unnoM, cucrema EPM Ha niatdopmi Board
MPOJEMOHCTPYBAJIa CBOIO €(EKTHUBHICTH Y MiIBHUIICHHI
TOYHOCTI  (pIHAHCOBOi 3BITHOCTI Ta NPUCKOPEHHI
00poOkn maHux. lle pimeHHs CTajxo HEBix €MHOO
YaCTHHOIO CTPATEriYHOrO YNpPaBIiHHSA (DiHAHCOBUMHU
npouecamu B La Poste.
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YNPABJIHHA ®YHKUIOHAJIbHUMNBUMOTI AMU OJ1A PO3POBJIEHHA
KOPMOPATUBHOI NIIAT®OPMU CMNIBPOBITHUKIB

AHaii3 BHMOT € KJIIOYOBHM €TalloM y PO3poOri
OyIb-IKOTO  TIPOEKTY,  OCOOJNHBO  MPOTPAMHOTO
3abe3neueHHs. Bin rmomsrae 'y BH3HAUYeHHI Ta
JIOKYMEHTYBaHHI OYiKyBaHB i TOTpeOd KOPHUCTYBadiB Ta
3alliKaBJICHUX CTOPIH LIOAO TOTO, SIK Ma€ MNpalloBaTH
cucreMa. AHani3 (yHKIIOHANBHUX BHUMOT JO03BOJISIE
YiTKO BU3HAYMTH, 5IKi QYHKIIT HOBHHHI OyTH peaizoBaHi
B nponykri. lle 3HMXKye pH3MK HENpaBHIBHOTO
PO3yMIiHHSI BUMOT SIK 3 OOKY KOMaH/IU pO3pOOHHUKIB, TaK
i 3 00Ky 3amMOBHHKIB. [IpaBHJIBHO 3aJ0KyMEHTOBaHI
BUMOTH 3a0e3MeUylOTh Y3TOIDKEHICTh MDK yciMa
CyJacHHUKaMH  NpOoekTy. (DyHKIIOHANBHI  BHUMOTH
JIOTIOMAararoTh BHU3HAYUTH TIPIOPUTETH JUIA KOXKHOI
¢ynkuii cucremu. Lle mo3Bomnse KoMaHAl 30cepEeaUTHCS
Ha HaWBaXJMBIIIMX AacleKTax IPOEKTY, IO MAaroTh
KpUTHYHE 3HAYCHHS U1 Oi3Hecy. Hampukian, Bakiusi
¢yHKIIT MOXYyTh OyTH BIPOB3KEHI NEpIIMMH, a
JPYTOPSIHI — BIIKJIaICHI Ha HACTYIHI iTeparii.

Ynpasninas (YHKIIOHATTBHUMH BUMOTaMH
3a0e3mneuye 4iTKUH Tpolec is 0OpOOKH 3MiH BHMOT
NPOTATOM JKUTTEBOTO LUKy TPOEKTY. 3a3laleriib
BCTAHOBJIGHHH MPOLEC JI03BOJISIE AaHAJNli3yBaTH BIUIMB
KOKHOI 3MiHM Ha TPOEKT, 1 MIiHIMI3YBaTH PH3HKH,
MOB'A3aHI 31 3MiHAMH B M3HIX eTamax po3poOku.[1]
[Ipomiec MeHEXMEHTY 3MiH (YHKIIOHATHHUX BHUMOT
OyB JeTaIbHO MHOIO OTIMCaHHHA B pOOOTI, IS IIHOTO OyIIH
HanmcaHi Taki apredakTa sk «Requirement management
plan» Ta «Change management register». [2]

3aBnsgku 100pe KepOBaHUM BHMOTaM, PO3POOHUKH
MOXYTb 30CEpPEIUTUCS Ha BIPOBADKCHHI (QYHKIIH, sKi
HaWOIbIlIe BIAMOBIAAIOTH OI3HEC-LIUISAM 1 OYIKYBaHHIM
KopucTyBauiB. Ile 103BOJISE€ MIABUINUTH  SIKICTh
KIHIIEBOTO TMPOIYKTY, OCKIJIbKH BiH Oyje BiImoOBigaTH
BUMOTaM, 33/I0KyMEHTOBAaHHM Ha II0YaTKOBOMY €Talli.

YupaBniHaS (HyHKITIOHATEHUMH BUMOTaMH
JIO3BOJISIE  Kpallle IUIaHYBaTH PECypCiB:  JIFOJCHKI,
TexHiuHI Ta ¢inancoBi. lle cnpuse 3MeHIIEHHIO
MepEeBUTPAT PECYPCIB 1 JOMOMArae IMPOEKTY 3aIUIIATHCS
B pamkax Omojpkery 1 crpokiB.[3] ®PyHKIiOHAIBHI
BUMOTH JIO3BOJIIIOTH TiepeAdadaT MOTSHIIIHHI PU3HKH,
MOB'I3aHI 3 peami3alliero KOHKPeTHUX (QYHKIH abo
B3aEMOJIEI0 MK HHUMH. 3aBASKH IIbOMY MOJXKHA
VHUKHYTH TIpoOJieM, TOB'I3aHHX 13 HECYMICHICTIO
¢ynkmii ab0  HENMpaBWIBHOIO  peadizaii€ro.[3]
JlokyMeHTyBaHHsI BMMOT 1 YNpaBJIiHHS HUMH POOUTH
MpoIieC pPO3POOKH TPO30PHM IS BCIX YYACHHKIB — SK
JUIT KOMaHJIW PO3POOHHKIB, TaK 1 A 3alliKaBICHUX
cropin.[4] Lle cripusie kpamomy po3yMiHHIO HOTOYHHX
eTariB MpPOEKTY 1 3abe3nedye 3BOPOTHUH 3B’SI30K BiX
KOpHCTYBayiB a00 3aMOBHHKIB.

B pobGoti O0yB 3po0ieHMII aKIEHT Ha IIOACHHHX

3aBMaHHAX Oi3HEC aHaJiTHKa, a caMe: KOMYHIKamis 3
KIIiEHTaMH, HAaNHWCAaHHSA TEXHIYHOI JOKyMEHTaIlli,
KooIepariss 3 KOMAaHIOK, Ta BiJCIHiIKOBYBaHHS
mporpecy TpoeKTy. ByB mpoBeneHMi NOPIBHAIBHUIMA
amamiz Merogoiyiorii Scrum i Kanban, Bu3HaueHO
ONTUMANIbHI IHCTPYMEHTH JJIi BUKOHAHHS 3aBlaHb,
takux ssk UML, BPMN, Asana, Miro, a Tako IpoBeICHI
interpauii 3 cepBicamu MuleSoft, AskNicely Ta «Hoga
[Momra» 1 akTHBHOCTI [y Bidyaji3amii mHpoLeciB,
HAJIAIIITOBAHO CEPEIOBUINE [T YIIPABIIHHS 3aBAaHHIMU
B Asana. VY pesymeTari KOMaHma po3podmia
(GYHKIIOHATBHY IUIATGOPMY, IO CIPOCTHIA poOOTY 3
MoJapyHKaMH, YIpPaBIiHHA 3amacamMu Ta 3ale3medmnia
Oe3neKy JaHux.

CaMe 1 3ama4l JONOMOIUIM IOCSATTH IJIEH, sK1
Oynu 3a3HadeHi Ha MOYATKY NPOEKTY. TaKuM YHHOM,
KOpHopaTHBHa IUIaTGopMa JUisi CHIBPOOITHUKIB Oyia

ycmimHo — po3pobiieHa. ONUTYyBaHHS  KOPUCTYBadiB
HI0Ka3ajo BEIIMKHUIL BIZICOTOK 3aJI0BOJICHUX
CHiBPOOITHUKIB.

AmHani3 i ynpasiiHHS (GYHKIIOHaJIbHUMH BUMOTaMHU
€ HeoOXiTHUMU [UTA 3a0€3IeUeHHS TOT0, 00 po3poOKa
mpoaykTy  BigOyBamacs  3rifHO 3  moTpebamu
KOPHCTYBaviB, 3 JOTPHUMAaHHSAM YiTKAX CTPOKIB i
Oromkery. Lli  mpormecu  3MEHIIYIOTH  PH3HKH,
MOKPAIIYIOTh SKICTh NMPOIYKTY Ta 3a0e3MedyroTh Horo
BiJIIIOBITHICTh TIOYaTKOBUM LJISIM Oi3HECY.

Cnucok nitepatypu
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IHTETPOBAHA CUCTEMA YIMNPABIJIIHHA XAKATOHAMU O11A NANITKIB

XaKaToOHU CTallU TIOIMYJISIPHUMH 3aXO0JaMU Cepe
MUTITKIB, OMOMAraro4d IiM pPO3BUBAaTH HABUYKU
NporpamMyBaHHs,  IHHOBAaLlIHHOTO  MMWCIICHHS  Ta
KOMaH/IHOI po0oTH. XakaTOHM - e 3MaraHis 3
NporpaMyBaHHS, IiJ 4Yac SKUX YYaCHUKH —
IHAMBITyadbHO a00 B KOMaHAaX — BHPINIYIOTH
3aBJaHHs 3 KOMITIOTEpPHUX HayK MPOTATOM JEKIJIBKOX
roauH abo IHIB, CTBOPIOIOYM MPOTPaMHHUM IIPOTOTHII.
MoxyTes OyTH oOpraHizoBaHi fK OQIAH-3aX0qH B
IIKOJIaX Ta yHIBepCHTETax abo X OHJIAWH 3 THUCSYaMU
ydacHUKIB [1]. OgHak eeKkTuBHE ypaBIiHHSI TAKAMH
3aX0aMH 3aJIUIIAE€THCS BUKINKOM Yepe3 HeOOXiTHICTh
KOOpAMHAIl KOMaHJ, ONTHMI3allii pecypciB Ta
3a0e3neueHHs e()eKTHBHOI KoMyHikauii. MeToro i€l
nyOnmikamii € po3poOJCHHS pPEeKOMEHIANid 00
BUPIIICHHS IUX MPOOJeM, MOKPAIICHHS KOOpIUHAIIT
KOMaHJl Ta ONTHMi3alii BUKOPHUCTaHHS PECYpCIiB Mix
9ac IpOBEICHHS MiTITKOBUX XaKaTOHIB.

OCHOBHUMHM BUKJIMKAMH, 3 SKUMH CTHKalOTbCS
OpraHizaTopw, € YOpaBIiHHA pecypcamud  Ta
KOMyHiKarielo komana. Henorniku y koopauHamii
NPOLECiB  MOXYTh IPU3BECTH 0 HEe(HEKTUBHOTO
BUKOPDHCTaHHS 4Yacy Ta pecypciB, II0 HETraTHBHO
BIUIMBAE Ha SKICTh MPOBEACHHS 3aX0iB [2].

OcHOBHI  (YHKIIOHATBHI ~ MOAYNiI  CHCTEMH
BKITIOYAIOTh PEECTPAIF0 YYACHHUKIB, IHCTPYMEHTH LIS
KOMYHIKAIlil Ta YIpaBIiHHS pecypcamu. ApXITEKTypa
CHCTEMH € THYYKOIO, II0 JI03BOJIsiE MacmTaOyBaTH il
i pi3Hi popMaTH Ta po3Mipu XaKaTOHIB.

Jis  epeKTHBHOTO pO3MOALTY TEXHIYHUX Ta
JIOJICBKUX ~ PECypCiB  BHKOPHCTOBYIOTHCS — CYyYacHi
MeToau yupasiiaas [3]. 3okpema, s MOKpaICHHS
B3a€MOJIIi MK YYaCHHKAMH BIPOBAKCHI CIEHialbHI
IHCTPYMEHTH, 1110 3a0€3MeUy0Th MOHITOPHHT IIPOrPeCy
Ta 3BOPOTHHIl 3B'I30K Yy peanbHOMy uaci. Agile-
METOJIOJIOTIT, Taki sIK Scrum, TakoX 3aCTOCOBYIOTHCS
JUIL  ONTUMI3alii  ynpaBiiHHA — TpoekTamu  [4].
IncTpymenty, 30kpema Worksection Juisi rraHyBaHHS
3aBmanb Ta Telegram mns KOMYHIKaIlii, JO3BOJISIOTH
HiATpUMYyBaTH Oe3nepepBHUiA KOHTAaKT MiX
opraHizaTopaMu, y9aCHUKaMHu Ta MEHTOPaMH.

ABTOMaTH3alis NpoIeciB 3MEHIIYE BUTPATH Yacy
Ha OprasizaliiiHi MOMEHTH, 110, B CBOIO uYepry,
MiBUILY€e 3arajlbHy  €(EeKTHBHICTh  YHpaBIIiHHSA
xakaToHaMH [5]. 3aBIOSKH 1M  iHCTPyMEHTaM
OpraHi3aTOpy MOXYTh Kpalle 3pOo3yMIiTH HOTpedH
YYaCHHKIB, MiATPUIMYBaTH BUCOKUUI piBeHb
KoopauHamii, a caMi YYacCHHKH  OTPUMYIOTh
MOXIIMBICTh HIBHIKO aJanTyBaTH CBOI IPOEKTH
BiJIMTOBIHO 10 OTPUMAHOTO 3BOPOTHOTO 3B’SI3KY.

Cuctema mpoiiliuia NiJIOTHE TECTyBaHHS Ha
OJHOMY 3 IIUIITKOBUX XaKaTOHIB y CHiBIpami 3

GolTeens Tta Kharkiv IT Cluster. 3iOpanwuii
3BOPOTHHH 3B’S130K JI03BOJIMB OLIHUTU €(EKTUBHICTH
CUCTEMHU, BUSIBUTH ii IIepeBard Ta HEJOIIKH, a TAKOXK
BHECTH HeoOXimHI kopekTuBH. Llei mporec momomir

MATOTYBaTH CHCTEMY bi (6] MOJaJBIIOTO
MacmTaOyBaHHS | BHKOPHUCTAHHS.
BnpoBamxeHHs iHTETpOBaHO1 CUCTEMH

VIOpaBIiHHSA XaKaTOHAMH U MiUNTKIB JTANI0 3MOTY
3HAYHO TOJIMIIATH KOOPIUHALII0 POOOTH KOMaHIN
Ta ONTHUMI3yBaTH BUKOPUCTAHHS pecypciB. AHami3
OTPUMAHUX  JaHUX, BKIIOYHO 3  PE3yJbTaTH
ONUTYBaHb YYACHHKIB i CIOCTEPEKEHD 33 MPOLIECOM
opraisaiiii, mokasap, IO 3arajbHa €()EeKTUBHICTH
3axony mimBummiacs [4]. Kpim toro, SWOT-anaunis,
NPOBEICHHUI Ha €Tarli OI[IHIOBAHHS CUCTEMH, BUSIBUB
KJIFOUOBI TMEpEBaru, sK-OT MOJIMIICHHS KOOPMHAIIT
MDK y4YacHMKaMH Ta CKOpDOYEHHS 4Yacy, IO
BUTPAYa€ThCsl Ha OpTraHi3allifiHi MPOLECH, a TAKOK
MOJJIMBI HENOJNIKH, SKi TMOTPeOYIOTh MOJANBIIOTO
BIOCKOHAJICHHS. J{JIsl IOAaIbIIOro NOKpaIieHHs 0YyJ10
3aMpPOMOHOBAHO PsIJl PEKOMEH/ALIH, SKI BKIIOYAIOTh
BIIOCKOHAJICHHS CHCTEMH KOMYHIKaIlii, OIITHMI3aIliio
pecypciB Ta po3poOKy aJanTHBHOTO MOOLIEHOTO
iHTEepdEeiicy T 3pyYHOCTI KOPHCTYBAYiB.

3anpornoHoBaHa CHUCTEMa YOPABIIHHI MOXe
OyTH YCIIIIHO 3aCTOCOBaHA OPTaHI3aIlIsIMH, IO
HPOBOJIATH MOAIOHI 3aX0/M B Taiy3i iHpOpMaIliiHIX
TEXHOJIOTIH, 1 MOCITY>KUTH OCHOBOO IS TTOJANIBIIIX
JOCHIIKEHB Y Ii#l rayysi.
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PO3POBJIEHHA 3ACTOCYHKY AnA YnPABJIHHA ®IHAHCOBUMMU
AOAHUMM IT-CEPBICIB NIANPUEMCTBA TA BNPOBAIXKEHHA
ABTOMATU3OBAHMX NPOLECIB ANs IX AHANI3Y I3 BAKOPUCTAHHSM
TEXHOJNOIX POWER PLATFORM TA SQL SERVER

B cywacHomy cBiTi ympaBniHHS (DiHAHCOBUMHU
JAaHUMHM € BaKJIMBUM 3aBJaHHSAM JUIsi OyJb-sIKOTO
mianpueMcTBa, ocobmmBo B IT-cekropi, ne nHaHi
MOCTITHO 3MIHIOIOTBCA Ta MOTPEOYIOTH OMEPaTHUBHOI
00pOOKH. ABTOMaTH3ALIIA IIO3BOJISIE 3HAYHO
MIABUIIATH TOYHICTb, IIBHUAKICTH 1 HamIHHICTH
yHOpaBiiHHS (PiHAHCOBIMH MOTOKAMH, IO € KPUTHIHO
B)XJIMBUM JJIsl yXBaJICHHS OOIPYHTOBAaHMX DIllICHb HA
piBHI ~KepiBHMLTBAa. Y TpamuLidHUX CHCTeMax
ynpaeiiHHs GiHaHCOBOO iIHPOPMAIIi€I0 YAaCTO BUHUKAE
npobieMa AyOMIOBaHHS, MOMUIOK B OOYMCICHHSX 1
HecBo€4acHoT akTyauizanii ganux. Lle crBoproe pu3uku
JUISL IPUAHATTS YIPABIiHCHKHUX PIllIEHb, 1110 0a3yI0ThCS
Ha 3acTapinii abo HeKopekTHi# iHpopmanii. PimeHHAM
miei  mpobireMH  MOXKE  CTaTW  BIIPOBADKCHHSA
AaBTOMATH30BaHUX IHCTPYMEHTIB M OOpoOKH i
yOpaBimiHHSA (IHAHCOBHUMH JIaHWMH, CTBOPCHHX 3a
JIOTIOMOTOI0  IHCTPYMEHTiB Tuiatdopmu  Microsoft
Power Platform y mnoemHaHHi 3 IHCTpYMEHTaMH
Microsoft SQLServer.

Microsoft Power Platform € noryxHuM
IHCTPYMEHTOM JUI CTBOpEHHs Oi3Hec-7IoaTKIB 3
HHU3bKHM IIOPOTOM BXOJIy JUIsi KOPUCTYBadiB, sIKi He
MaroTh MIMOOKHUX TEXHIYHMX 3HaHb. L{g1 ruatdopma
JIO3BOJISIE  IIBUAKO PpO3POOJSITH  3aCTOCYHKH LIS
VIOpaBITiHHS JaHAMU, aBTOMAaTH3a1lii pOOOYHX MPOIIECiB
Ta aHAJNITHKA 3a JONOMOror migxomy low-code.
PozBuTok mimxoxy low-code/no-code cTae BaxImBOINO
CKJIaJIOBOIO ITU(PPOBOI TpaHChOpMaIlii, sika Bce OibIIe
OXOIUTIOE CyYacHi miampueMcta. Lle miaxin 1o3Bose
CKOPOTHTH 4Yac pPO3pOOKHM TPOrpaMHHUX pillIeHb,
3MEHILUTH BUTPATHU Ta 3IyYUTH JI0 POLIECY PO3POOKH
He usmme [T-Bigminu, ane ¥ iHII JenapramMeHTH
KommaHii [1].

OCHOBHUMH KOMIIOHEHTaMH Tutathopmu € Power
Apps, Power BI, Power Automate ta Dataverse, sxi
3a0e3revyoTh IMOBHUH LMKI pOOOTH 3 JIaHHMH.
PowerApps 103BOJIsIE CTBOPIOBATH JOAATKH  JUIS
BBEJICHHS, Monudikamii i1 meperysigy QiHaHCOBUX
JIaHWX, HaJalo4ud KOPHCTyBauaM 3pydHHMH iHTepdeiic
JUIA B3aeMOJIT 3 iH(opMarlier. 3aBIsIKu iHTerpamii 3
Dataverse, 3aCTOCYHOK MOKE IPAIfOBATH 3 BEINKUMH
obcsramu mannx, a Power Bl mosBomsie ctBoproBaTu
aHAMTHYHI 3BiTH A Bidyamizamii Ta aHamizy
(hinancoBuX mMoka3HUKiB. Power Automate 3a0e3neuye
ABTOMATH3AIliI0 PyTHHHHX 3aBJaHb, TAKUX K 00poOKa
imepenaya JaHUX MiX PI3HUMHU CUCTEMaMH, 110 3HIKYE
BUTpPATH 4Yacy Ta KUIBKICTh IOMMJIOK, TIOB’SI3aHHX 13

PYYHUMH  omepauisMu. [HTerpamis  Bcix — muX
IHCTPYMEHTIB JI03BOJISIE CTBOPIOBATH THYYKI pillIeHHS
JUIl yOpaBliHHA (IHAHCOBHMHU JIQHMMH B PEXHUMI
peabHOrO Yacy, 3a0e3NeUy0UH JOCTYII 10 aKTyalbHOT
iH(popMaii 11 TPUIHHATTS pilneHs [2].

SQL  Server BHUKOHYye  polb  HamiiHOI
iHppacTpyKTypH A 30epiraHas i aHamizy GpiHaHCOBUX
JaHuX. 3 HOro IONOMOrOI0 MOXKHA peaji3oBYyBaTH
CKIaJHI aHANTWYHI MpPOLECH, IMOYMHAIOYH BiX
3aBaHTA)XEHHS Ta OYMIIEHHS JaHUX JO CTBOPEHHS
aHAJTITUYHUX KyOiB Juisi mornuOieHoro anamizy. SQL
Server Management Studio (SSMS) mo3BoJsie
KepyBaTH 0a3aMy JaHHX, CTBOPIOBaTH TaOJMIl Ta
30epexeni mporenypd, a SQL Server Integration
Services (SSIS) 3abe3meuye iHTErpaIlito JaHUX 3 PI3HUX
JDKepell 1 aBTOMATH3aMiio0 TporeciB ix o0podku. SQL
Server. Analysis Services (SSAS) BHKOPHCTOBYETHCS
U CTBOPEHHS TaOysaipHUX Monenedt [3]. ¥V mincymky,
e MiIBHUILYe e()eKTUBHICThP BUKOPUCTAHHS PECYpPCiB
MATPHEMCTBA 1 3HIDKYE BUTpPATH, I[IOB’s3aHI 3
yIpaBiiHHAM (GiHAHCOBOIO iH(pOPMAILIi€TO.

Takum unHOM, BHKOpUcTaHHs Microsoft Power
Platform y moexnanni 3 Microsoft SQL Server mus
aBTOMaru3auii ynpasiiHHs QinancoBumu nanumu 1T-
CepBICIB MIANPUEMCTBA € Cy4acHHM 1 e(EeKTHBHUM
PIICHHSM, 110 CIpPHsi€ ONTUMI3aIll Oi3HEC-TPOIIECiB,
MiIBULICHHIO  MPOAYKTHBHOCTI Ta  3MEHILCHHIO
PU3UKIB, TOB’S3aHUX 13 TIOMHIKaMH B 00poOIi
inpopmamii. Ile pimeHHs T03BOJNSE MiAPHEMCTBAM
aNanTyBaTUCA [0 BHUKIHUKIB Cy4acHOr0 LU(POBOro
CBITY 1 3alMIIATHCS KOHKYPEHTOCIIPOMOXXHHUMH Ha
PHHKY.

Cnucok nitepatypu

1. Tina Beranic, Patrik Rek, Marjan Hericko
(2022) Adoption and Usability of Low-Code/No-Code
Development Tools. [Enextponnnii pecypc]. — Pexwim
JIOCTYITY https://www.proquest.com/open-
view/a6e9al210ef714ead 219695¢6a71fb61/1?pqo-
rigsite=gscholar&cbl=1986354

2. Jloxymentauist 3 Microsoft Power Platform.
[Enextponnmii pecypc]. — Pexum poctymy
https://learn.microsoft.com/uk-ua/power-platform/

3. SQL Server technical documentation
[Enextponnmii pecypc]. — Pexum moctymy
https://learn.microsoft.com/en-us/sql/sql-
server/?view=sql-server-ver16
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PO3POBJIEHHSA UX/UI AU3AWUHY BEB-MJIAT®OPMU TA CAUTY ONSA NOCnyr
EHEPFOMEHEIXMEHTY KOMMAHII

Eneprernunmii cekrop €Bponu Ta @Dpanuii
ChOTOJIHI TepeXUBa€ TIMOOKI 3MiHHM, CIPHYHHEHI
MepexoJoM 10 BiJHOBIIOBAaHUX JDKEpeNl eHeprii,
JICIICHTPATI3aIli€l0 BUPOOHHUITBA Ta JCPETYIIAIIEI0
punky enekrpoeneprii [1]. Kommnanis CumkWatt
3iTKHyMNacs 3 HEOOXiTHICTIO CTBOPUTH iHHOBAIIHHY
BeO-TUTaT(OpMy U YIPABIIHHSA BiTHOBIIOBAIHEHOIO
EHepriero, sKa J103BoyIa 0 KoprcTyBadaM e(heKTHBHO
KepyBaTH BHUPOOHUIITBOM, CIIOKUBAaHHSIM Ta OOMiHOM
eHepriero. OCHOBHa Mpo0iieMa MoJsrana B TOMY, 00
po3po0uTH yHIBepcabHUI iHTEpdeiic, skuil OyB Ou
OJTHAKOBO 3pYYHHIl JUIS BHKODUCTaHHS pI3HUMH
KaTeropisMu KOpHUCTYBayiB, Bix MIPUBAaTHUX
JIOMOTOCIIOJIAPCTB J0 BEIUKUX MiIIPUEMCTB .

3 orjsimy Ha 3pOCTaHHS POJIi BiJHOBIIFOBaHUX
JoKepen eHeprii, AKTyaJbHICTh OCIIIDKEHHS
E€HEepProMeHeDKMEHTY B pamkax komnanii CumkWatt €
HaJI3BHYAIHO BHCOKOIO. Iepexin hi(o)
JICLIEHTPAII30BAaHOTO BUPOOHUIITBA  EJIEKTPOCHEPTii
notpedye  HOBHX  pillleHb I YIPaBITiHHA
SHEepPreTHYHUMHU pecypcamMu Ta e()eKTHBHOI B3a€MOJIIT
MK BHpPOOHMKAMH Ta CIOXXHBadyaMH €HEpTii.
CTBOpeHHs 3py4YHOi JUII KOPHCTYBadiB IIaThoOpMu
JI03BOJISIE KOMIIaHi{ 3aJINIIATHCS
KOHKYPCHTOCIIPOMOKHOIO Ha pPHHKY Ta CHPHSTH
PO3BUTKY "€HepreTHUHUX criibHOT" [2].

Y  cyyacHOMYy  CBITI  CHEPrOMEHEIKMEHT
BU3HAUYAETHCS SIK CUCTEMaTUYHUM IIPOLEC, SIKUHI
OXOIUIIOE  IUTaHYBaHHS, KOHTPOJb 1 MOHITOPUHT
BUPOOHHUIITBA Ta CIIOKMBAaHHSI €HEprii 3 MeTor0
MiABUIICHHS e(PEKTHUBHOCTI Ta MIiHIMI3aIil BHUTpAT.
OnHUM i3 TONOBHUX 3aBJlaHb € CTBOPEHHS yMOB IS
IHTeTpalii BiIHOBIIOBAHUX JDKEPETI CHEPril B 3aralbHy
EHEeprocucTeMy, IO Tepeadadae  IiHKUTATI3AI0
MpOLIECiB KEPyBaHHS EHEPreTHYHUMH pecypcamu [3].

[Tix gac craxyBanns B komnanii CumkWatt 6yio
BHKOHAaHO MacmTabHy poOoTy 3 po3poboku UX/UI
U3aiiHy HOBOI BeO-mutathopmu JUISt
€HEePrOMEHEDKMEHTY . ITnatdpopma 3abe3neuye
KOPHUCTYBa4aM 3pY4YHHH JOCTYN JO IHCTPYMEHTIB
YOpaBIiHHSA BUPOOHUIITBOM i CTIO)KWBAaHHIM €HEPTii, a

TaKOXX JI03BOJISIE TPOBOIWUTH aHAI3 €(EeKTHUBHOCTI Ta
3niiCHIOBaTH ~ OOMIH ~ €HEepriero 3  iHIINMH
KopHcTyBauaMH. byno cTBopeHo Mopeni At pi3HHX
cTopiHOK 1uatpopmu B  iHcTpymenti  Figma,
BKJIIOYAIOYM MOOUIbHY aJanTuBHY Bepcito. OCHOBHHUI
aKIEHT pOOUBCS Ha SProHOMIYHOCTI iHTepdeicy, Mo
JIO3BOJISIE KOPHCTyBayaM JIETKO OpIEHTYBaThCS Ta
B3aEMOJIIATH 3 TIaThopmoro [4].

VY pe3ynbrati BUKOHaHOI poOOTH OYII0 CTBOPEHO
¢yHKIiOHANBHY BeO-mutaThopMy, sKa BigIOBigae
cydacanM BuMoram UX/Ul muzaiiHy Ta minrpumye

0i3HEC-MOIEND CumkWatt. Bona cpusie
T ABUIICHHIO e(eKTUBHOCTI YOpaBITiHHS
CHEPreTUIHHMH pecypcamu Ta J03BOJISIE

KOpPHCTyBa4aM OTPUMYBaTH MaKCHMaJbHY KOPHCTb
Bil BimHOBIIOBaHOI eHepril. JlaHWi TPOEKT €
crpareriuno BaxxuBuM Juisi CumkWatt i monomarae
KOMITaHii aKTMBHO PO3BHBATH CBOi ITO3MILIi HA PUHKY
BiJTHOBJTFOBAHOT CHEPTETUKH.

Cnucok niTepaTtypum

1. Pedropma puHKY €I€KTpOCHEPTii: YUM 3arpoXye
neperymsiiss  [Enextponnuit  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 [EnexTporHuUit pecypc]| —
Crmoci6 JOCTYIIY: 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 - [EnextpoHHui pecypc] —
Crmoci6  moctymy:  https://www.edfenr.com/guide-
solaire/vente-electricite photovoltaique/

4. Odimiitauit  BeO-caiit kommanii CumkWatt
[Emextponrnii  pecypc] — Cmocid  mocrtymy:
https://kwatts.fr/
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AOCHNIAXEHHA METOAIB OBPOBKU TA AOCTYMY A0 BEJIMKUX OAHUX 'Y
CUCTEMAX LUTYYHOI O IHTENEKTY

Y cydacHOMY IIIppOBOMY CBITI 00pOOKa Ta JOCTYI
JO BENMKHX JAHWX € KPUTUYHO BAKIMBUMH IS
PO3BHUTKY CHCTEM INTYYHOTO IHTENEKTY. 31 3pOCTaHHIM
0o0CsTiB [aHWX, IO TEHEpPYIOTHCSA IMIOAHS, BUHHUKAE
motpeba y BIOCKOHAJICHHI METOMIB ix 00poOKw,
30epiraHHs Ta aHamizy. lle 03BOJISE MiABUIIUTH
touHicTh Mopeneit 1111, 3a6e3neunTy MBUIINANA TOCTYII
10 iH(popMalii Ta IPUUHATTS OOIPYHTOBAHMX pillleHb [ 1,
2].

3pocTaroya CKIaaHICTh 3aBJaHb, SIKi BUPIIIYIOTHCS
32 JONOMOTOI0 IITYYHOTO IHTENICKTY, OOyMOBIIIOE
HEOOXimHICTE y MacmTaboBaHHX Ta €(QEKTHBHUX
TEXHOJIOTisIX OOpOOKM BENHKHX MJaHUX. BiamosimHi
METOJY JO3BOJISIOTH OIPAbOBYBATH BEIMUE3HI 00CATH
iHpopMmamii B pealpbHOMY 4daci, MO0 € KPUTHIHO
BOXJINBUM Yy cdepax, TaKHX SK OXOpOHA 370pOB'A,
¢inancu, Tpancnopt Ta inmi [3].

MerTol0 AaHOTO JIOCHTIKEHHS € aHalli3 Cy4acHHX
METONIB OOpOOKM Ta NOCTYIy /A0 BEIHKHX JAaHHX Y
crcTeMax LITyYHOTO IHTENIEKTY, BUSBJICHHS X IepeBar
Ta HEOONIKIB, a TaKo)XX BU3HAYCHHS MEPCIEKTHB
PO3BHUTKY Ta peKOMEHAAII N MO0 ONITUMI3allii iCHyF0UnX
METOIIB.

VY xomi pociipkeHHsT OyJI0 MPOBEICHO NETATBHUMA
aHall3 ICHyIOUMX TEXHOJIOTIH, Takux sik Hadoop, Spark,
NoSQL ©0a3u jgaHWX Ta iHIOI PO3MOMUICHI CHUCTEMH
00poOKHM naHWX. BcTaHOBIEHO, MO Il  TEXHOJOTIi
3a0e3MmeuyroTh MacmTaboBaHICTh Ta BHCOKY
NPOJYKTUBHICTh TNPH POOOTI 3 BEIMKUMH oOCsSramu
JTaHux [4].

OCHOBHUMH TIepeBaraMu IMX TEXHOJOTIH € 1X
3IATHICTh IO TOPU3OHTAJIBHOTO  MacluTabyBaHHS,
MIATPUMKa PO3MOAIJIEHOr0 30epiraHHs Ta o00poOKu
JTAaHHX, & TaKOXX THYYKICTh ¥ poOOTi 3 pi3HUMHU THUTIAMH
naHux. Ilpore BOHM TakoX MalOTh HEMOJIKH, Taki SK
CKJIaHICTh HANAIITYBaHHSA Ta YIPaBIiHHA, MoTpeda y
BUCOKOKBaNi(pikoBaHMX (axiBusgx Ta mpobmemu 3
Oe3nekoro gaHux [5].

OCHOBHI BUKJINKH, 3 SKHMH CTHKAIOTHCSI CUCTEMH
00pobOku Benmukux naHux y KoHtekcti LI, BkmowaoTh
MacImTabOBaHICTh, MPOXYKTHBHICTh, SIKICTh JAaHUX Ta
6e3nexy. s moqoIaHHS X BHKJIMKIB MPOMOHYIOTHCS
MiXOAH, TaKi SIK BUKOPHCTAHHS XMAapHHUX OOYHCIICHb,
BIPOBA/DKEHHSI MEPEOBUX aITOPUTMIB MAIIMHHOTO
HaBYaHHS [UIs OUNIIEHHS Ta MiJIrOTOBKH JIaHHX, & TAKOX
3aCTOCYBaHHS HOBITHIX MeTOAIB IIU(PYBaHHI Ta
YIpaBIiHHS TOCTYIOM [6].

[lepcniektiBM pO3BUTKY B 1ii cdepi NoB's3aHi 3
IHTErpami€ero TEXHOJIOTiH IITyYHOTO IHTENEKTY 3
Inrepnerom peueir  (IoT), pO3BUTKOM KBaHTOBHX
Oo04YHCIIeHb, a TaKOX BJIOCKOHAJCHHSIM aJTOPUTMIB

00pOoOKHM IaHWX IUI1 TMiABWIIEHHS e(eKTHBHOCTI Ta
Oesnmexkn cucreM. PexomeHpamii IIOX0 ONTHMIi3aIil
ICHYIOYMX  METOMIB  BKJIIOYAIOTh  BIPOBAKCHHS
aBTOMATH30BaHUX CHCTEM MOHITOPUHTY Ta YIpPaBIiHHS,
BUKOPHUCTaHHS TOPUAHUX apXiTEKTyp 30epiraHHs JaHuX
Ta MiBUIICHHS PiBHSI HABYaHHS HepcoHay [7].

Y I0CKOHAJIEHHS METOIB OOPOOKH Ta AOCTYIY 10
BEJIMKUX JIAaHUX Y CHUCTEMax LITyYHOTO IHTENIEKTY €
HEOOXITHOIO YMOBOIO JUIsi HOAAJBLIOTO PO3BUTKY €l
ranysi. BrpoBamkeHHsT HOBHX TEXHOJIOTIH Ta IMiIXOiB
JTO3BOJIMTH 3a0€3NeUnTH OiLTBII e(eKTHBHY Ta Oe3MEUHy
pobOTy 3 AaHMMH, 10, Y CBOIO YEpry, CIPUSITHME
CTBOPCHHIO O1ITBII TOYHHX Ta Hamgiitaux [I-crcrem.

Cnucok nitepatypm

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 1. Spark: Cluster computing with
working sets // HotCloud'10: Proceedings of the 2nd
USENIX conference on Hot topics in cloud computing.
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5. Cuzzocrea A., Song 1.Y., 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.
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// Proceedings of the 14th International Conference on
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7. Hashem I.LA.T., Yaqoob I., Anuar N.B., Mokhtar
S., Gani A., Khan S.U. The rise of "big data" on cloud
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Information Systems. 2015. Vol. 47. C. 98-115.
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AHANI3 E®PEKTUBHOCTI YAT-BOTIB Y CUCTEMAX OHJ'IAVIH-I'IIJ],TPI/IMKI/!:
NMOPIBHAHHA OIANOIroBuUX MOAEJIEN TA IHTEMPALIA 3 MACOBUMU OHNNTAUH
CEPBICAMU

Yar-60TH € OOHMM i3 KIIOYOBHX IHCTPYMEHTIB
aBTOMATH3alii KOMyHIKaliif Mk KOMIaHIAMHU Ta IXHIMH
KIi€HTaMH. IXHE BHPOBa/KEHHS J03BOJISE CYTTEBO
3HU3UTH BUTPATH HA MIATPUMKY, MIIBUIUTH IIBUIKICTH
00poOKM 3anuTiB 1 3a0e3MeYuTH BUCOKHH pIBEHb
JIOCTYITHOCTI cepBiciB. BogHowac eQeKTHBHICTH YaT-
0OTIB 3aJIeXKHUTh BiJl BUOOPY TEXHOJIOTii CTBOPEHHS Ta
iHTerpauii 3 iCHyl0OYMMH iH(OPMAI[IHHIMHU CUCTEMaMH.

s pobora mpuceBsiveHa aHaNi3y eEQPEKTHBHOCTI
JiaJloTOBUX MOJENeH, $AKi BHKOPHCTOBYIOTbCA IS
po3poOku 4aT-00TiB, Ta iX iHTErpamii 3 MOMYJIAPHUMH
oHJNaiH-cepBicamu, TakumMu gk  CRM-cucremy,
wIaT(GopMu comiabHIX MEPEXK 1 MeceHKepH. 30Kpema,
nmociimxeHno Rule-Based cuctemu, siki 06a3yroTecs Ha
3a3Jaeriib BH3HAUSHMX IpaBuWiIax, Ta cydacHi Al-
MoJielTi, TOOyI0BaHI Ha OCHOBI MAIIMHHOTO HABYaHHS
(GPT, BERT).

Jnst omiHkM edeKTUBHOCTI OyJI0 BHKOPHCTaHO
KOMIUIEKCHMH TiJOXiZ, SKWUH BKIIIOYAB TIOPIBHSHHS
NPOJYKTUBHOCTI MOJENeld 3a HU3KOI0 ITOKa3HHKIB.
30kpema, yBary MPHIUIGHO TOYHOCTI PO3YMIHHA
3aIUTiB, IBUIKOCTI BiMOBIi/li, aHaAITUBHOCTI 10 3MiH Y
BXIIHUX [aHUX Ta MOJMJIMBOCTSAM IMepCOHANI3AIli].
TecTyBaHHS TNPOBOAMIOCS B yMOBaX CHMYJIbOBaHHX
CIICHapiiB MiITPUMKA KII€HTIB AN PI3HHUX Tairy3ei,
TaKUX sIK €JIEKTPOHHA KOMEPITis Ta (iHAHCH.

PesynbraTu nocnmijpkeHHst cBigdath, 1o Rule-
Based cuctemMum JeMOHCTPYIOTH BHCOKMH piBEHb
e(eKTHBHOCTI I BY3bKOCIICIIAi30BaHUX 3aBaHb, J€
MOJKJIMBA YiTKa peryiameHTairis miajgoris. Hatomicts Al-
moJedni, Taki sk GPT, 3abe3neuyroTs OiIbIy THYYKICTh
Ta aJaNTHUBHICTH, OCOONMBO B 0OpOOIi CKIAJHUX
3anuTiB. [IpoTe iXHE BUKOPHCTaHHS MOTpeOye 3HAYHUX
OOYHCTIOBAIFHUX  pecypciB 1  CHeHiani30BaHOTO
HaJIalITyBaHHSI.

Iarerpamis = 3 CRM-cuctemammu  J103BOJISIE
MOKPAIIUTH 3pY4YHICTH POOOTH SIK s KIHIIEBOTO
KOpHCTyBa4a, Tak 1 /[ KOMIIaHil, 3abe3medyroun
[EHTpaTI30BaHe 30epeKeHHS JIaHUX Ta
MEePCOHANI30BAHMA  MIiAXiM O  KITEHTIB. AHami3
BUKOPUCTAHHS MECEH/DKEPIB Ta COLIaTbHUX MEpex
MoKa3aB, MIO Taki iHTerpamii 3HAYHO IIiIBHUILYIOTh
JIOCTYITHICTh 9aT-00TiB [T KiHIIEBUX KOPUCTYBAYiB.

Pe3ynpraTi 1HOro JOCITIPKEHHS MOXYTh OYTH
BUKOPHCTAaHI JUIsl ONITUMI3alil iCHYI0UHX pilieHs y chepi
OHJIAHH-IIATPUMKH, PO3POOKH HOBHMX 4YaT-0OTIB JUIA
pi3HMX Tamy3eil Ta BHOOpPY BIANOBITHHMX MiaJOTrOBHX
MoJIeJIeH 3aJIeXKHO BiJ IIUJICH MPoeKTy. BHCHOBKH TaKkoX

CHpUATHMYTH e(DeKTUBHIIIIN iHTETpaIlii TAKUX PIMIeHb y
KOpITOpaTHBHI iHPOPMAaLiiHi CHCTEMH.

Cnucok niTepaTtypum

1. OpenAl Documentation [Enextponuuii pecypc].
Pexum JOCTYILY:
https://platform.openai.com/docs/introduction (mata
3BepHeHH:: 27.11.2024)

2. Podman Documentation [Enextponuuii pecypc].
Pexum  moctymy:  https://podman.io/docs/.  (mata
3BepHeHHs 27.11.2024).

3. Joxymentanis 3 ASP.NET [Enexkrponuuii
pecypcl]. — Pexum JOCTYIY:
https://learn.microsoft.com/ru-
ru/aspnet/core/?view=aspnetcore-7.0 (mata 3BepHEHHSI
11.12.2022)
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OCOBJIMBOCTI PO3POBNEHHA TA BMPOBAIXKEHHS IHOOPMALIAHOI
CUCTEMU TNPOLIECY KOKCYBAHHA HA NIANPUEMCTBI

BrpoBamxenus iHpopmamiiHOI cHCTeMH  UIA
mporiecy  KOKCyBaHHS Ha  migmpueMctBi ITPAT
"3AITOPDKXKOKC" € Ba)KJIMBAM aCTIeKTOM

aBTOMATH3alii TEXHOJOTIYHUX IPOIECiB Ha CyYaCHUX
MiANPUEMCTBAX, 30KpeMa Yy KOKCOXIMI4HIM ramysi, a
TaKOX MPOEKTYBAHHS HOBHX MOJIYJIB, JOJABaHHS SKUX
PO3MIUPUTH (PYHKITIOHA ICHYIOYOTO 3aCTOCYHKY.

AXTyanpHICTh Li€] TeMH 00YMOBJIEHA IMOCTIHHUM
pOCTOM  BHMOT 7O TOYHOCTI  KOHTPOJIIO  3a
TEXHOJIOTTYHUMHU rapaMeTpamy, TaKUMHU K
TeMIIepaTypa, TUCK 1 CKIAIHICTh IIPOLECY KOKCYBaHHS,
[I0 BUMAraroTh iHTerpamii iHpopMaIifHux cucteMm is
3abe3neueHHs  e(pEKTHUBHOI POOOTH  MIiATIPHEMCTB.
BrpoBamkeHHS TakMX CHCTEM JIO3BOJIAE  3HAYHO
MiABUIINTA TIPOAYKTUBHICTh 1 3HU3UTH BHUTPATH Ha
00CIyroBYBaHHS Ta PEMOHTH, IO € KPUTHIHO BAYKIUBHM
JUTs Takux mianpuemcts, sik [IPAT "3ATIOPIXKKOKC".

OCHOBHOIO METOIO JIOCHI/DKEHHSI € MPOEKTYBaHHS
HOBUX MOJYJIB, SIKi 3MOXYTh PO3IMIMPUTH (DYHKIIIOHAI
ICHYIOYOTO 3aCTOCYHKY, SIKAH JO3BOJHTH 3MiHCHIOBATH
aHaii3 1 OOpoOKy MJaHWX 3 JaT4UKIB amIepaxy Ta
TeMreparypu, (OpMyBaTH OIEPATUBHI 3BiTH 1 rpadiku
npouecy BHAA4i Ha OCHOBI IMX JaHUX, a TaKOX
nepeabavyaTH HEOOXiMHICTE TPOBENCHHS PEMOHTY i
nomepe/pkaTH  1Mpo  Ie  KopcTyBada. Y poborti
3aCTOCOBYIOTBCSI Cy4acHi METOJH ITPOTrpaMyBaHHs, Taki
sk ASP.NET Core, Entity Framework Core Ta MS SQL
Server st oOpoOKM BENMKMX OOCSTIB JaHUX Ta
3a0e3MeUeHHs]  BHUCOKOI  MIBHAKOCTI  JOCTYIy 10
iHpopMmarii.

Amnanizyroun mporecd Ha migmpuemctsi [TPAT
"3AITOPIDKKOKC", Oymo BU3HAYEHO, 110
BIPOBAJDKEHHS ~ aBTOMAaTH30BaHOi  iH(OpMAaliiHOT
CHCTEMH JI03BOJIMTH 3HAYHO 3HU3HUTH JIIOJICHKHNA (aKTop
y Tporeci MOHITOPHHTY i OOpOOKM HaHWX, a TaKOX
MiABUIOINTA TOYHICTH MPOTHO3IB MIOAO HEOOXiTHOCTI
peMoHTy oOmanHaHHs. CHcTeMa CKIaaeTbesl 3 JBOX
YaCTHH: pEeaJi30BaHOTO IPOrPaMHOrOo 3aCTOCYHKY i
MOJyJNiB, sIKi OyJe CHpPOEKTOBAaHO B XOJIi BHKOHaHHS
IuIuioMHOi  pobotu. PeamizoBaHo Momynmi 00poOKu
JIAaHUX 3 JIATYMKIB aMIiepaxky, MOAYJb POCTOi 00pOoOKH
Ta BUBEACHHSI NHX [OaHUX B ¢opmi TaOmuIi-3BITY,
MOJIyJTh MAaNIOBaHHSA TrpadikiB Ha OCHOBI HaHHX 3
JATYHKIB, a TAKOXK Pi3Hi QyHKII{ HATAIITYBaHHS, Cepes
SKAX 3MiHa KOJHOPOBOI TI'aMH, a TAaKOXX BBEJICHHS 1
30epeKeHHs TPAaHUYHMX 3HAUeHb aMIIepaxy, siKi OyIyTh
BIUTMBATH HA 0OPOKY AHHX ITiJ] YaC BUBEJCHHS TaOJIAILi-
3BITY.

B xoxi pobotu Oyne CHPOEKTOBAaHO OIHY HOBY
3MiHHY, Ta 2 HOBHX MoyJii. HoBa 3MiHHa Oyze 30epiratu
iHpopMamilo Tpo AaTy HepeluXxTyBaHHSA, TOOTO aaTy

KOJIM CKJIaJ CHUPOBHHH Oyno 3miHeHo. Ilepmmii HOBHIA
MOIyTh II€é MOAYJIE OOpOOKM JMaHWX [aTYHKIB
Temneparypu. Bin Oepe mami 3 0a3m HaHWX, B SIKY
30epiraroTbcsl MOKA3HUKIB 3 JATYHKIB TEMIIEpaTypH,
BCTaHOBJIEHUX Ha MpECC-IITaH31 KOKCOBUIITOBXYIOYOI
mamueu. i gaHi 1onawThes B 3BiT, a came iHpopMaris
Npo IUIAHOBY TeMIlEpaTypy, GakTHYHy TeMIepaTypy, a
TaKOX PI3HUIS IIUX JABOX 3HA4€Hb. PI3HMIII IMX 3HAUYEHD
00pOOIIOETHCS, 3MIHIOIOUM KOJIp 3aJIe)KHO BiJl TOTO B
SKOMY [iarna3oHi IpaHUYHHUX 3HAUYCHb 3HAXOIMTHCS e
3HayeHHA. Jpyruil MOIyne 1e MOAYJb HependadeHHs
HEOOXITHOCTI peMOHTY. BiH mpamroe sk miamporpama,
30uparoyn HEoOXifHi MdaHi, 0oOpoOmoYM iX Ta B
pe3yIbTaTi 1a€ CIIMCOK KaMep Ta KibKiCTh JHIB, Yepes
SKi BOHH MOTPeOyBaTUMYTh PEeMOHTY. Tako MOZyJb
BUAINISAE i KaMepH B TaONHWIIi-3BiTi, IUI1 HAOYHOCTI. €
TAaKOX MOXIIHMBICTh OHOBHTH PO3PaXyHKH IIbOTO
MOAYJIIO.

3aranom, 3anpornoHoBaHa iHdopmauiiiHa cucrema
HaJae MiANPUEMCTBAM MOXIIUBICTH  ONTHUMI3yBaTH
BUTpAaTH HA  TEXHIYHE  OOCIyroByBaHHS, IO
OesnocepeHbO BIUIMBAE HA 3HWKCHHS 3arallbHUX
BUTpaT migmpueMmctBa. Lle mo3Boysie  MiIBHIIKMTH
e(eKTHBHICTH yCiX eTamiB BUPOOHUIITBA, IO € OCHOBOIO
JUISL IOCSITHEHHST BUCOKOT KOHKYPEHTOCIIPOMOXKHOCTI Ha
PUHKY KOKCOXIMI9HOT IPOIYKIIii.

Cnucok nitepatypm

1. Babuu A. I. Kokcoximist: [Tinpy4HUK 15 BULITAX
HaBYaJgbHMX 3aKiaagiB / A.l. babuu, €.B. AlekceeHko. —
M.: Meranypris, 1987. — 368 c.

2. MockaneBcbkuii B. I. KokcoximiuHi mporecu ta
ix perymoBanus / B.I. MockaneBcbkuii. — M.: Ximis,
1984. 292 c.

3. Ilemympko B. M. Apromaru3arisi mpoueciB B
kokcoximii/ B.M. llenynpko. — K.: Texnika, 2002. — 352
c.

4. KysnemoB C. B. Teopis 1 mnpakTuka
KOKCOXIMIYHOTO BHpOoOHMITBa: HaBy. rnocioHuk / C.B.
Kysnenos. — Jlonenpk: JorHTY, 2008. — 412 c.

5. Puxtep . CLR via C# IlporpamyBaHHS Ha
mratdopmi Microsoft NET Framework 4.5 na moBi C# :
nep. 3 amra. / J. Puxtep. — 4-te Bup. — CaHKT-
[Metepbypr: ITitep IIpec, 2020. — 896 c.

6. Muxaitmos O. JI. Indopmarmiitai cuctemu Ta
TEXHOJIOTI1 B jiorictull: miapyyauk / O.JI. Muxaitnos. —
K.: KHTEY, 2014. — 328 c.
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ONTUMI3ALIA BEB-NMOPTAIY ANA NOLWYKY POBOTU B IT-COEPI

VY cyuacHux ymoBax puHOK npai B IT-cdepi 3a3nae
3HAYHOTO PO3BUTKY.

Le 3yMOBIIEHO TOCTIHHUM 3POCTAHHSIM IOIUTY Ha
BUCOKOKBaTi(DIKOBAaHMX CIEUIaNiCTIB, W0 CIPUYHHSIE
30UIBIICHAS KIUTBKOCTI BaKaHCi 1 HEOOXigHICTE Yy
cremniaai30BaHnX 3HAHHAX. BUHUKAIOTh HOBI BUKJIUKH SIK
JUT poOOTOMABIIIB, TAK i A KAHAWAATIB.

OcTaHHI CTHKAIOTBhCA 3 MPOOIEMOI0 e(heKTUBHOTO
MIOITYKY BaKaHCIH, sIKi BiAMIOBINAIOTH IXHIM HaBUYKaM i
JIOCBiy, B YMOBaX BEJIHMKOI KiJTbKOCTI BapiaHTiB.

CyuacHi ruiatrdopmu Ut MOIIyKy poOOTH, Taki sK
LinkedIn, Indeed, Glassdoor, Dice, HamararmoTbcs
CIPOCTHTH LieH npoliec. BoHM NpONoOHYIOTH CTaHJapTHI
MOIIYKOBI MEXaHi3MH, siKi 0a3yloTbcsi Ha (UIBTpax Ta
KJII04oBUX cioBaXx. OnHAaK Taki CHCTEMH 4YacTo He
BPaxoOBYIOTh IHIMBIIyaJlbHUX TI0Tped 1 BrIomoOaHb
KopHcTyBaduiB. lle MoXe NPU3BOAWTH A0 OTPUMAaHHS
HEpENeBAaHTHUX pEe3yJbTaTiB, IO 3HAYHO 3HIKYE
e(eKTHBHICTh MOMIyKY [1].

Y  1poMy ~ KOHTEKCTI  aKTyalbHHM  CTa€
3aCTOCYBaHHS HOBHX IIJXOiB, 30KpeMa aJITrOpPHTMIB
MAaIIMHHOTO HaBYaHHS], [UIS aBTOMATH3aIlil migdopy
BaKaHCIH Ta MIiJBUILEHHS TOYHOCTI IEPCOHANI30BaHUX
pekoMeHzaliil. BUkopucTaHHs alNropuTMiB MalIMHHOTO
HaBYaHHS  JIO3BOJISIE  HE  JIMIIE  TIOKPAIUTH
MePCOHATI30BaHi PEKOMEH/IAIlil, a i CYyTTEBO i BUIUTH
TOYHICTh  BINNOBIAHOCTI MDK  KaHIuIaTamu  Ta
BakaHcisMH. Taki cHUCTEeMH MOXYTb BpPaxOBYBaTH
TOTIepeIHI  B3a€MOJIii KOPUCTYBaviB i3 IIIaT(opMoro,
iXHI JOCBIJ Ta OBEAIHKOBI TTATEPHHU.

[Momepenniit anani3 icHyrOUYNX mIaT¢hopM MoKa3as,
IO TPamuIliifHi TONIYKOBI CHCTEMH HE TIOBHICTIO
BUKOPHCTOBYIOTh ITOTEHIIIAJI IaHHUX IIPO KOPUCTYBAYiB.

OcHOBHa  MeTa  JOCHI/DKEHHS  MOJSITae  y
MOKPALIEHHI SIKOCTI Ta IIBUIKOCTI MOUIYKY BaKaHCIH JUist
KOPUCTYBayiB  IOPTaly  LUIIXOM  BIPOBAPKEHHS
IHHOBALIITHUX METOIB MAILIMHHOIO HABYAHHS.

Posrnsmaroun  icHyrowi BeO-mopran  Ta  iXHi
oOMexxeHHs, po0OoTa CHpsAMOBaHAa Ha CTBOPEHHSA
IHTEJIEKTYalbHOI ~ CHUCTEMH, sIKa aJanTyeTbes 10
IHIMBITya bHUX MOTPEO KOPHUCTYBAUiB, a TAKOX 3/1aTHA
MPOTHO3YBaTH Ta BPaxoByBaTH 3MiHH B iHaycTpii IT.

JIoCMiqHUIBKUN — MiAXiJ  BKIIOYaTHME  aHaJi3
ICHyIOUMX JaHUX IpO BakaHcii Ta pe3roMe, po3poOKy
aIrOpUTMIB PEKOMEHJAIlid, a TakoX e(eKTHBHi
IHCTPYMEHTH JIJISl B3a€MO/Iii 3 KOPUCTYBadaMH MOPTaIy.

JlonaTkoBo, BUBYEHHS MATEPHIB Ta TeHACHIIIH B [T-
ramy3i J03BOJHTH ONTHUMI3yBaTH (YHKIIOHAT MOPTAIy

Ta 3abe3meynTH HAWOUIBII TOYHI Ta aKTyaJIbHI
Pe3yIbTATH MOIIYKY.
PesynbraT  aHOTO  JIOCHIJDKEHHS  MOXYTb

CJIIY’KUTH OCHOBOIO ISl TTOJAJIBIIUX iHHOBaHiI\/'I B rany3i

PO3BUTKY BeO-IIOpTaliB JuIst mouyky podoru B IT-cdepi,
a TaKoXX CTaHyTh BAXJIMBUM BHECKOM Yy TOKpaIlICHHS
npouecy nouryky po6oru ans ¢axisuis IT-ramysi, mo
cupusTuMe  eQEeKTUBHOMY  30aJlaHCYBaHHIO  MiX
MIOTINTOM Ta MPOTIO3UITIEI0 HA PUHKY TIPALIi.

JlomatkoBOo, 'y paMKax JOCTI[DKEHHS Oyne
PO3MIITHYTO BIUIMB PO3BUTKY IHAYCTpii IITYYHOTO
IHTENEKTY Ha e(QEKTHBHICTH AITOPHUTMIB MAIIMHHOTO
HaBYAaHHSI y KOHTEKCTI BeO-TOpPTaliB IS TOIIYKY
pobotu.

[MpoananizoBaHo  Oyne  BUKOPUCTaHHS  Ta
BJIOCKOHAJICHHS ICHYIOUMX METOMAIB Kiacudikamii Ta
NPOTHO3YBaHHA B 1HIUBIIyani30BaHOMY BEO-IIPOCTOPI,
J€  OCHOBHHM aKIeHTOM  Oysne  CTBOpPEHHs
IHTEJIEKTYaIbHOT'O cepeloBuILa, CIPOMOIKHOTO
BU3HAYaTH Ta mepeadayaTv NOTPeOM KOPUCTYBadiB,
amanTylO4Yuch [0 IXHIX mpodeciiHMX BHUMOT Ta
ocobucTnx ymnomoOaHe. KpiMm Ttoro, y poboti Oyze
PO3IIITHYTO TNWTAHHS ETHYHOCTI Ta BiANIOBIZAIBHOTO
BHUKOPHCTAHHS alTOPUTMiB MaIlIMHHOTO HABYaHHS y BEO-
mopTaii st momyky pobotu B IT-cdepi. Ilpunineno
yBary MUTaHHSAM MPO30POCTi, aJeKBaTHOCTI Ta OE3MEeKH
ITOPUTMIB, a TaKOXX PO3pOOLI MeXaHi3MIB BHSBJICHHS
Ta YCYHEHHS MOMJIMBUX OiaciB y peKOMeHJamlisX, 110
CHPHUATUME CIPABEUIMBOMY Ta PIBHOMY JOCTYIY [0
MOXITMBOCTEH NpaleBIalTy BAHHS ULt BCiX
KOpHCTyBadiB [2].

3arafpHUil MiOXig JOCHIIHKEHHS OXOIUIIOBATHME
IMIMPOKMH CIIEKTP ACHEKTiB Bifl PO3BHTKY aJTOPUTMIB
MalIMHHOTO HAaBYaHHA [0 IXHBOTO HPAKTUIHOTO
BIIPOBAKCHHS B CTPYKTYpY BeO-TIopTay.

3acimyroByrou Ha yBary, Taka KOMIUIEKCHA
METOJI0JIOTisl pO3B'A3aHHs MPOOIEeMH MOMIIyKy poOOTH B
IT-cdepi m03BONUTH CTBOPUTH BUCOKOC(HEKTHBHUIA,
IHTEJIEKTyalbHUI Ta KOPUCTYBAl[bKMM OpPIEHTOBaHHI
BeO-TIopTaJI, SIKUH BiJIIOBI/Ia€ Cy4acCHUM BUMOTaM PUHKY
npaii Ta 3a0e3NeunuTbh BHCOKHH CTYIiHb 3a/I0BOJICHHS
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 ANA CTPUMIHIY MY3UYHOIO KOHTEHTY

VY cydacHOMY U(POBOMY CBITi My3HYHHI KOHTCHT
CTaB HEBIA'€MHOI0 YaCTHHOI IIOAEHHOTO JKUTTS.
3pocTaiodya HOMYJSPHICTh CTPUMIHTOBHX ILIATGOPM
CBIIYMTH MPO MOCTIHHHUI MONUT Ha 3py4HI Ta JOCTYIHI
CEpBICH TSI IPOCITYXOBYBAHHS MY3HKH.

OpHak, Ha YKpaiHCBKOMY pHHKY IIe HE iCHye
MOBHOIIHHO] TTaTdopMHu, sika O BiAmoBinamta motpedam
MICIICBUX CIIyXa4iB Ta CIpHsJIa  MOIMyJsApHU3amii
YKpaiHCBKO1 My3UKH 1 MIATPUMII MiCIICBHX BHKOHABIIIB.

[onepenHe OIIHIOBAHHS Cy4acHOTO CTaHy PHHKY
MY3HYHHX IUIATGOPM IMOKA3aJi0, M0 ICHYIOUYI PillleHHS
HEJOCTaTHbO YBAXKHO CTaBIATBCA JI0  YKPalHCBKOI
MY3MKH Ta BUKOHaBIiB. barato 3 HUX KOHLEHTPYIOTHCS
Ha I1HO3EMHOMY KOHTEHTI, 3aJMIIAIOYM YKPaiHCHKHI
aymio-¢hoH Ha oOpaHoMy Micii [1].

VY 3BI3Ky 3 LIKM, aKTyaJIbHICTh PO3pOOJIEHHs BeO-
3aCTOCYHKY JUIi CTPHUMIHTOBOTO HPOCITyXOBYBAHHS
MY3WYHOTO KOHTCHTY TIIOJIITa€ B 3allOBHEHHI IIi€i
MPOTAJMHN Ha PUHKY, CTBOPIOIOYH IIaTGOpMy, sKa HE
JWIIEe HAJACTh MOXIIMBICTH 3PYyYHOTO JOCTYIy JO
YKpalHChbKOI MY3HKH, ajlé ¥ aKTUBHO CHPHUATHME i
MOy ISIPHU3aLlii Ta MATPUMIII YKPaiHCHPKIX BUKOHABIIIB.

MeToro IaHOTO IOCTIKCHHS € PO3pPOOIICHHS BEO-
wiaTGopMu  JUIS  CTPUMIHIOBOTO  MPOCIYXOBYBaHHS
MY3UKHU 3 aKIICHTOM Ha YKPalHCbKUN KOHTEHT.

3aBmaHHsS BKIIOYalOTh B cebe:  peaizalliio
3py4Horo iHtepdeiicy Juisi KOPUCTyBauiB, IHTErpallilo 3
IUIATDKHOIO CUCTEMOIO Stripe Ul OIuIaTH HepeIuiaTy;
BUKOpPHUCTaHHS 0a3u ganux PostgreSQL mist 30epiranas
MY3UYHOT'O KOHTEHTY Ta iH(opMmalii mpo KOpUCTyBadiB;
BUKOPHCTaHHs Supabase 1 ynpasiiHHS 0623010 JaHUX,
a TakoX BHKOpHCTaHHsi OiOmiorekn React Ta
(peiiMmBopky Next.js [UIsT CTBOPSHHS B€03aCTOCYHKY.

[lpakTHyHe 3HAuUEHHs IMOJSra€ B CTBOPEHHI
(yHKITIOHATLHOTO i KOHKYPEHTOCIIPOMOKHOTO
NPOJYKTY Ha PUHKY CTpUMIHroBuX 1ardopm [2].

Hapa3i B miteparypi 1 iHTepHeT-IDKepenax
3a3HavyeHo aedinuT iHpopMarlii Mmoo CTBOPEHHS BeO-
1aThOopM, IO CTIEIiai3yI0ThCS Ha YKPaiHChKIH My3HIIi.
OnHak, iCHYIOTH ITyOiKamii mpo TeXHOJIOTil po3poOKH
Be0-3aCTOCYHKIB, BUKOPHCTaHHS IUIATDKHUX CHUCTEM, Ta
peamizallilo  CTPUMIHIOBHX  CEpBICiB, sKI  CTaiH
KOPHCHHMH B TIPOIIECI Liel poOoTH.

TakuM YMHOM, MOXHAa CQOPMYJIIOBATH LI IS
po3po0eHHs Be0-3aCTOCYHKY: MIATPHMKA YKPaiHCHKUX
BHUKOHABIIIB Ta TIOITY JIAPH3aIlis YKpaiHCBhKOI
MY3HMKH;  CIpOIIEHHS  Mpolecy  peecTpamii  Ta
aBTOpH3amNii KOPUCTYBAYiB 3a JOMOMOTOI0 iHTErparii 3i
cyxx6amu Discord i GitHub, mo cnpusie 3pygHOCTi Ta
JIOCTYITHOCTI Be0-3aCTOCYHKY; MOCHIICHHS
YCBIJOMJICHOCTI ~ KOPHCTYBadiB NP0  3HAYMMICTh
MY3WYHOTO TPOCIyXOBYBAaHHsS Ta HOro BIUIMB Ha IXHE

JKUTTSI, Ha/lal0uu iH(opMaito mpo nepeBarn My3HUKHU Ta
il BIUTUB HAa HACTpii Ta EMOLIHHWIA CTaH; MOKPAIICHHS
e(peKTUBHOCTI Ta 3PYyYHOCTI B3a€MOJIiI KOPUCTYBadviB 3
Be0-3aCTOCYHKOM  IIIIXOM  ONTUMIi3amii  QyHKIin
MIOIIYKY, BIITBOPEHHS Ta 30epiraHHA B CBill IIICHIIHCT
oOpaHi Tpekd; 3a0e3nmedeHHS MOXKIHBOCTI JTOJTaBaHHS
BIaCHUX TPEKiB KOPUCTyBadyaMH JUIl IIOJAJIBIIOTO
TXHBOTO NMPOCIYXOBYBaHHS 0€3 MOTPeOH 3aBaHTAKCHHS,
30epiraroun ix y 06a3i JaHHX.

Buxonsgum 3 BuUIe MOCTaBICHHMX MUICH MOXKHA
chopMyBaTH TaKi 3aIaHHs JUTsl pO3POOJICHHS: IHTerpais
YKpaiHCBKOTO ~ MY3WYHOI'O  KOHTEHTY;  peaizamis
CHUCTEMH peecTpallii Ta aBTOpHU3Allil KOPHCTYBadiB 3
interpaniero 3 Discord i GitHub; po3po6ineHns
GyHKIIOHATY Uil 3alMCy KOPHCTYBauyiB Ha TPEMiyM-
MIAMUCKY Ui AOCTYNy JO BCIX MOXJIMBOCTEH
3aCTOCYHKY; CTBOPEHHS iHTep(eiicy Uil My3H4HOTO
NPOTpaBaHHA, NOIIyKy Ta 30epiraHHs B IUICHINCT
00paHuX TPeKiB; CTBOPEHHS iHTep(elCy A T0oNaBaHHS
BJIACHHX TPEKiB KOPUCTYBadaMH Ta IXHHOTO ITOJANIBIIOTO
30epiranHs y 0a3i [maHUX. 3aljlaHOBAaHO pPO3POOUTH
3aCTOCYHOK, BHMKOPHCTOBYIOUHM TII€PENOBI TEXHOJOTIi
BeO-po3pobku, Taki sk Next 13.4, React, Stripe,
Supabase, PostgreSQL Tta Tailwind. ¥V npoekti React
BUKOPHCTOBYETBCSL Ul peajizalii KOMIIOHEHTHOTO
MI/IX0/ly Ta CTBOPEHHSI IHTEPAKTUBHOTO Ta e(hEKTHBHOTO
inTepdeiicy Be0-3acTocyHKy [3—6].

IMpomlec  po3pobneHHS  30Cepe/DKEHHN  Ha
BIIPOBQ/DKCHHI ~ aBTOMATH3aIlii Ta  BJOCKOHAJICHHI
KOPHUCTYBAIBKOTO IOCBIJTY.

KirodoBi mepeBarm  Be0-3aCTOCYHKY  OyayTh

BKJIIOYATH LIBUAKY Ta 3pyYHY MOXIUBICTH BHOOPY
MY3UKH, HiJBHIIECHY HPOAYKTUBHICT Ta OIEPATHBHE
00CIIyroByBaHHSI KOPHCTYBaiB.

Cnucok nitepatypu

1. Next.js Documentation [EnextpoHnmii pecypc].
— Pexxum nmoctymy : https://nextjs.org/docs.

2. React Documentation [Enexkrponnuii pecypc].
— Pexum moctymy https://reactjs.org/docs/getting-
started.html.

3. Stripe Documentation [EnexTpoHHuUii pecypc].
— Pexxum noctymy : https:/stripe.com/docs.

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

5. PostgreSQL Documentation [EnextponHunit
pecypc]. - Pexum JIOCTYTIY
https://www.postgresql.org/docs/.

6. Tailwind CSS Documentation [Enextponnuii
pecypc]. - Pexum JOCTYILY
https://tailwindcss.com/docs
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OBJIK PEECTPALI NALIEHTIB MNONIKMIHIKUA HA BA31 BEB-TEXHOJOT N

B yMoOBax cy4acHOro TEXHOJIOII4HOTO HpOrpecy
BaXXJTUBICTh BUKOPUCTAHHS iHQOPMAIIHHAX TEXHOJIOTiH
y IiSUTBHOCTI HIATIPHEMCTB CTa€ Bce OLTBIT OYEBHUIHOIO.

BrpoBamkeHHsT TEXHOJOTIH y mpomec OOMIKy
3aMOBJICHP A0OHEHTIB Ta30BOTO MIANPHEMCTBA CTaE
aKTyaJIbHHAM 3aBISKH MTOTPEOi Y BIOCKOHAJICHHI CHCTEMH
o0yiky 3aMOBJIeHb Ta 3a0e3ledeHHi e(eKTHBHOrO
B3a€EMOJIiT 3 KJIIEHTaMH.

YV MuHynomy i 30epiranHs Ta 00OpoOKH BEITUKUX
00CsTIB JaHMX KOMIIaHii BUKOPUCTOBYBAJIM CKJAIHI Ta
Hee(heKTHBHI CUCTEMH Ha narepoBiii ocHoBi. Leit meTon
He juiie OyB HE3pYy4YHHMM, ane W CyHpOBOJIDKYBaBCS
BHUCOKHM pH3WKOM BTpaTd iH(opmarii depes ¢izndHi
MOIIKO/DKEHHsT a0  HempaBwWibHe 30epiraHHi. 3
PO3BUTKOM KOMITIOTEPHUX TEXHOJIOTIH 1 BBEACHHAM
CIeIiai30BaHMX TPOTpaMHHUX pimieHb 0O0poOka Ta
30epiraHHs NaHWX CTaja 3HAYHO e(EeKTUBHINIOI Ta
6e3neunimoro [1].

OpnHak, HEOOXI1THICTh y MOCTIHHOMY
YIOCKOHAJICHHI CHCTEM OOJIIKY 30epiracThCsi, OCKIIbKH
3pOCTalOTh ~ BUMOTH  CIIOXKHBA4diB Ta  IOCTIHHO
3MIHIOIOTBCSl CTAaHIApTH OOCIYrOBYBaHHS B YMOBax
Cy4acHOTO PHUHKY. MonepHi BEOTEXHOJIOTIT
JIOTTIOMAarar0Th ONTHMI3aIlil PoIeciB 0OpOOKH Ta aHATI3Y
JaHUX, IO JO3BOJSE MiANPHUEMCTBY IiJBHIIUTH SKiCTh
00CITyroByBaHHs Ta 3a0€3MEYUTH 3PYYHHH JOCTYI 1O
inpopmamii  JUIT  CBOIX  KIIEHTIB. OmanM 13
HalBaXXIMBIIINX 3aBJaHb € 3a0e3meucHHs e(EeKTUBHOI
B3a€EMOJIIi MK KOPHCTYBa4aMH Ta aaMiHICTpaTopamw,
[I0 BHUMAra€ HAasBHOCTI 3PYYHOTO IHCTPYMEHTY IS
00CITyTOBYBaHHS.

Be63acrocyHok, po3pobiieHHil y paMkax IbOTro
MPOEKTY, CIIPSIMOBAHUIA HA ONITHMI3aIiI0 [[bOTO MPOIIECY,
HaJarouy 3pyuHuil iHTepdeiic sk a1 aOOHEHTIB, Tak i
JUTS QJIMIHICTPATOPIB.

MeToro  pO3poONIIOBAHOIO ~ 3aCTOCYHKY €
3a0e3MeueH s MBHUIKOTO Ta €(EeKTHBHOTO JTOCTYILYy 0
iHpopMarii, CIpPOMCHHS B3a€MOJIl 3 KOMIIAHIED LIS
aboHEeHTIB Ta 3a0e3nedyeHHs e(EeKTHBHOIO KepyBaHHS
KIIIEHTCHKOKO 03010 JUIS aIMiHICTPATOPIB.

Januii BeO3acTocyHOK Oyme pospoOieHo 3
BUKOPHUCTAHHIM TMEPEJIOBUX BEOTEXHOJOTIH, TaKUX SK
Visual Studio Code, HTML, CSS, JavaScript, React.js,
C# ta MSSQL, 3 meroro 3abe3medeHHs 3pydHOi Ta
e(eKTHBHOI B3aeMOIii 3 KOpUCTyBadyaMH. Takox Oyze
po3pobiieno 3pyune API ans mBuakoi Ta 6e3mepediitHol
JIOCTaBKU ¥ OTpUMaHHs iHpopMalii yepe3 6a3u 1aHMX.

[IpoekT cknmamaeTbest 3 KUIBKOX KIIOYOBHUX €TalliB,
BKJIIOYAIOUH aHaii3 BHMOT, IIPOEKTYBAHHS,
PO3pOOIIEHHS, TECTYBAaHHS Ta BIPOBaJUKEHHA. KoxeH 3
X eTaliB IOTpedy€e NeTAIbHOrO IUIAaHYBaHHS Ta

BUKOHAHHSA s 3a0e3ledeHHs SAKICHOI peamizamii
HPOEKTY.

Ilix dwac amamily BHUMOT 3IIHCHIOETBCS 30ip
iHpopMmanii mpo moTpedm KopHCTyBadiB Ta Oi3Hec-
MpOIIeCH, SKi TOBHHEH MiITPUMYBAaTH Be03aCTOCYHOK.
s imdopmamis momomarae chopMyBaTH — UiTKe
PO3yMiHHS Il TIPOEKTY Ta KpUTEpiiB  i#oro
YCHIIIHOCTI.

Etan npoekTyBaHHS  BKJIIOYAE  PO3POOJICHHS
JIETAILHOT apXIiTeKTYpH BE03aCTOCYHKY, SIKa OXOILTIOE
CTPYKTYpYy 0a3u NaHMX, apXiTeKTypy KII€HTChKOI Ta

CepBepHOi 4YacTWH, a TAaKOX MAM3alH IHTepdency
KOPHCTYyBaya.

Iix qac po3pobIeHHS 30IHCHIOETHCSA
MporpaMyBaHHA  Be03aCTOCYHKY  BINMOBIZHO IO

po3pobienoi apxiTekTypu. Llei eTam motpedye 3HAUHUX
HaBUYOK IIPOTpPaMyBaHHA Ta IOCBIy BHKOPHUCTaHHS
00paHUX TEXHOJOTiH Ta iIHCTPYMEHTIB.

Ha erami TecTyBaHHS NPOBOIATHCS pi3HI BHIH
TeCTyBaHb, LIO0 TEPEKOHATHCS, L0 Be03aCTOCYHOK
MPAIIOE KOPEKTHO Ta Bi/IMOBiIa€ BCIM BUMOTaM.

Ileit eran BKIOYAaE MOJYJBHE TECTYBaHHS,
IHTerpailiiiHe TEeCTyBaHHs Ta NMPHUHAMaJbHE TECTYBaHHS.
Ha 3aBepmanbHOMY eTami BIIPOBa/DKEHHS BEOJOAATOK
TOTYETBCSI 10 MOJANbIIOro BHKOpHcTaHHA. KoxeH 3
IepepaxoBaHUX €TaliB €  3alopyKOl  YCIIIIHOI
peauizarii mpoekrty [2].

[TpakTryHe 3HAYEHHS POOOTH MOJISTa€ B CTBOPEHHI
chUcTeMHu, IO 3a0e3MeYuTh MIBUAKHH JOCTYN 10
MEIWYHUX JTaHWUX, MOJIMIIUTh 00pPOOKY iH(opmalli Ta

3a0e3neunTh  ePEeKTUBHICTH  POOOTH  MEAUYHOIO
MepCOHAIy.
s cucTeMa TOKIMKAHA TABMIIUTH  SKICTh

MCANYHUX MOCIYT 4YE€PE3 BUACHC BHUABJICHHA MaTOJIOTIH
Ta 3a0€3NEeYEHHS TOYHOTrO OOJIKY MEIUYHHMX JIaHHX
KOYKHOTO Malli€HTa.

Cnucok nitepatypm

1. CrBopeHHs, peecTpawisi Ta pegaryBaHHA
nanieHta  Ha  npukigani  cucremu  "eHealth"
[Enextponnuii  pecypc]. — Pexum  poctymy:

https://info.elife.com.ua/pages/viewpage.ction?pageld=
17465695.

2. React - JavaScript-6i0mioTexa A CTBOPEHHS
iHTepdeiiciB kopuctyBaua [Emekrponnmii pecypc]. —
Pexxum moctymy: https://uk.legacy.reactjs.org
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YAT-BOT AN CTPUMIHITOBOI MNAT®OPMU

Y cywacHOMy CBITI
BIiIrpafOTh BAXIWBY pOJNb Y cdepi
KoMmyHikamiii. OpmHiero 3 HAWOUTBII TOMYJSPHUX
mratpopm € Twitch, sKka Hagae MOXIHUBICTH
KOpHCTYBauaM TpPAHCIIOBATH CBill KOHTEHT y PEXHMIi
peaybHOro Yacy, B3a€MOAII0UH 3 ayAUTOPIEI0 Yepes3 var.
BpaxoByloun cTpiMKe 3pOCTaHHS MOMYJISIPHOCTI TaKUX
wiatdopmM, edexkTHBHE aJMIHICTpyBaHHsS CTPIMIB cTae
BCE OUIBII aKTyaJIbHUM 3aBAaHHSIM.

AZMiHICTpyBaHHS CTPIMiHIOBHX KaHauliB Ha Twitch
BKJIIOYa€ B ceOe 0e3liu pyTHHHHUX 3aBIaHb, TAKHX SIK:
MoJIepallisl YaTy; yIpaBIIiHHS MiIMTUCHAKAMH; BIAIIOBIII
Ha dYacTi 3amWTaHHA Ta IHOI [ii, SKi TOTpeOyrOThH
3HAYHUX 3yCWIbh Ta 9acy 3 OOKy CTpimepiB. 3 MeTO
aBTOMATH3alii WX MPOIECiB 1 IMOJETIICHHS pPOOOTH
CTpiMepiB, AOIIIFHO BUKOPUCTOBYBATH 4aT-00TIB.

Po3pobnennst 4yar-0oty st aaMiHICTpYBaHHS
cTpiminroBoi miatdopmu Twitch m03BoJIsE BHUPIMIUTH
HHU3KY BaXIIMBHX 3aBJlaHb. YaT-00T MOKe aBTOMAaTHYHO
BUKOHYBaTH  MoJiepalilo, HajgaBatd  iHdopmaito
risiiadaM, KepyBaTH IHTEPAKTUBHUMH  (YHKIISMA
CTpiMy Ta BHUKOHYBaTH 0araro IiHIIMX KOPHUCHHUX
¢yskmiid. Ile mo3Bomse cTpiMepaM 30CEpeIUTHCH Ha
CTBOPCHHI KOHTEHTY Ta B3aEMOIIi 31 CBOEIO ayAUTOPIETO,
3aIMINAI0OYM PYTHHHI 3aBJaHHSA Ha 4ar-Oota. Tomy €
Jy’K€ BaXIMBHM PO3pPOOUTH Takui 4aT-00T, SKUH He
JMIIE aBTOMATU3y€e PYTHHHI 3aBJaHHs, aje i MOKpallye
3arajJbHUI JOCBIA SIK AJsl CTpiMepiB, Tak 1 Juig iX
rasgadiB. TakuM YHMHOM, CTBOpPEHHS 0OoTa IS 4aTy
Twitch € HeoOXiZHUM KPOKOM JUIsi MiATPUMaHHs
NOPSJKY,  CTUMYJIIOBAaHHS  IHTEPaKTHBHOCTI  Ta
MOJIIIIEHHST 3arajbHOrO JOCBIly KOPUCTYBadiB Ha il
wiathpopmi. Java € npuBaOIMBUM BHOOPOM IS
po3pobku 6oTa st waty Twitch 3 kinmpkox npuuwmH. [To-
nepiue, Java Ma€ BUCOKY IEPEHOCHMICTb, IO JIa€ 3MOTY
3aITyCKaTH MpoTrpaMH Ha pi3HUX IUiatdopmax 0e3 3MiH
konay. Lle BaxxnmBo mns 3abe3neueHHs poOOTH OOTa Ha
PI3HUX OllepalifHIX CHCTeMaX.

Kpim Ttoro, Java mpomoHye Benmkuii Habip
6i0ioTeK Ta iHCTPYMEHTIB, IO CIPHUAIOTH 3PYIHOMY
pPO3pOOJICHHIO Ta MiATPUMIN 3aCTOCYHKIB, a TaKOX
3a0e3mnedye BHCOKY MPOAYKTHBHICTH 1 HaIiHHICTB, IO
icToTHO Jy1st 6e3nepebiiiHoi podoTr 60Ta i 9ac CTpiMiB
i crinkyBanss B yati Twitch [1-5].

CTBOpeHHsT Ta pO3ropTaHHA OoTa Ui 4aTy Ha
wiatgopmi Twitch HacTiiHO pekoMeHIyeTbes 1 €
KPUTHYHO HEOOXiHUM Yy KOHTEKCTi BJIOCKOHAJICHHS
BCHOTO KOPHCTYBAIbKOTO JOCBiLy Ta IiBUILCHHS
CTYNEHS IHTEPaKTUBHOCTI B paMKax i€l BipTyaibHOI
cnimeHOTH. Binminaa puca Twitch sk mpoBimHOT
IaTOpMH ST CTPUMIHTY B pealbHOMY Yaci IHoJirae
HE TUTbKM B TIOTOKOBOMY TI€peAaBaHHI irpOBOTO
KOHTEHTY, a i1 y opMyBaHHiI IHTEHCHBHIX OOTOBOpEHbD,

CTpiMiHTOBI TIaTopMu

po3Bar Ta

JKMBOI B3a€EMOAIl MiX TIiIAmadaMd Ta CTpUMEpaMH, a
TaKOXX Y CTBOPEHHI CIUIBHOT 31 CIIJIFHAMH 1HTEpEecaMu
[1-2].

Ilepme, mo pobuts Oor, 1e 3abe3meuye
MOJIEpaIlifo, MO Ja€ 3MOTY HiATPUMYBATH TOPSIOK i
3ano0iraTd MOpYIIEHHAM Yy 4aTti. BoHM MOXyTh
aBTOMAaTHYHO BHJALITH HeOaXaHi IIOBIJOMIICHHS,
OJIOKyBaTH CraM 1 CTEXHTH 3a JOTPUMAHHSIM MpPaBUII
cnibHOTH. Lle 3HaYHO MoJIeriye 3aBaanHs CTPUMEpY Ta
HOro MojzeparopaM, I03BOJLIIOUU iM 30CEpPEIUTUCS Ha
KOHTEHTI Ta B3aeMogii 3 ayauropieto. Kpim Toro, 60TH
CHPHUSAIOTh IHTEPAKTUBHOCTI d9ary. BoOHM MOXyTh
Ha/aBaTH iH(OpPMAIIiI0 TPO CTpiMepa, OpPraHi30ByBaTH
TOJIOCYBaHHS, 3aIIyCKaTH Pi3Hi irpH Ta po3irpanii mpusis,
oo pOOHWTH TMeperisiA  CTPIMy  3aXOIUIMBHM i
PI3HOMaHITHUM JJIS TJIAJa4iB.

OCHOBHI TiepeBar BHUKOPHCTaHHS 4aT-00Ty s
anaMiHicTpyBanHa 1miardgopmu  Twitch:  crpomieHHs
MoJepatii: 4aT-00T 103BOJISIE ABTOMATHYHO BUSIBIISITH Ta
BUJIAJISITH HENPUHHATHUHA KOHTEHT, 3a100iratu cramy,
yIpaBiiHHSA 3a00opoHamu KopucTyBauiB. lle cmporiye
pobOTy MOIEpaTopiB Ta MiABHINYE SKICTh MOJCpAIlil;
MiABUIICHHS B3a€MOJIi 3 KOPUCTyBauaMH: OOT MOX €
BIINOBIJaTH HAa 4YacTi 3allUTaHHSA, OPraHi30BYBaTH
TOJIOCYBAHHSI, IPOBOANTH IHTEPAKTUBHI irpu Ta 3aX0/H,
0 MiJBUINY€E 3aydeHICTh ayAWTOpil Ta MOKpAIIlye
KOPHUCTYBaIbKHI TOCBIJ]; aBTOMAaTH3alis
iHpOpMaIIHHIX CTIOBIILIEHB! 4aT-60T MOXKe
aBTOMAaTHYHO HAJCWIATH CIOBIIIEHHS NP0 MOYaTOK
CTpiMy, HarajyBaHHS PO BKJIWBI MONIi, THM CaMHM
COPOIYIOYHd POOOTY MOJEpaTopiB Ta cTpimMepa, sKi
MOXYTh 30CEpEIMTHUCh Ha IHIIMX 3ajJadax 3aMicTb
MOCTIMHUX HarajyBaHb y 4ari.

[MpakTryHe 3HA4YEHHS AAaHOI POOOTH MOJTAE Y
CTBOPEHHI 00Ta IS MOJIETIICHHS POOOTH 3 ay TUTOPIi-€10,
aBTOMOJIepallii, aBTOMATH3allii CIIOBIIIEHb i CIIPO-TIECHHS
poOoTH cTpiMepa 3 4aToM.

Cnucok nitepatypm

1. Twitch Chat & Chatbots [EnekrpoHHUit pecypc].
- Pexxum noctymy : https://dev.twitch.tv/docs/irc/

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

3. Learn Java [EnextponHmuii pecypc]. - Pexunm
noctymy : https://dev.java/learn/

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

5. Next.js Documentation [Enexrponnuii pecypc].
— Pexxum noctymy: https://nextjs.org/docs
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YOOCKOHANEHHA AAMIHICTPYBAHHA CNOPTUBHOIO LUIEHTPY

B Ham wyac mocTiHHMX pO3pOOOK Ta HOBHX
TEXHOJIOTiM Ta MOCTIMHUX 3MiH Y BHMOT CIIOKHBAdYiB
Tpeba palioHAJBHO OIIHUTH MOXIIUBOCTI Ta 3pOOUTH
BCE MOXKIJIMBE TS peati3ailii CBO€T Iii.

VY cydacHOMYy CBiTi, i¢ MIBHAKICTh, 3PYUHICTH Ta
JIOCTYITHICTD CTaJIM BaYXJINBUMH acTleKTaMu s Oi3Hecy
Oynp-sikoro  Qopmary, CIOPTHBHI LEHTPH TaKOX
aKTHBHO BIIPOBA/UKYIOTH TEXHOJOTI] AJISl TOKpPAIIEHHS
CBO€i MHISITPHOCTI Ta 3a0€3MEUCHHS 3PYYHOCTI [UIA
KIII€HTIB.

Po3po0iieHHs1 Ta BIIpOBaPKEHHSI OHJIAHH-CHCTEMH
OIUIaTH Ta aJMIHICTpYBaHHs aOOHEMEHTIB Ta KBHTKIB
yepe3 BeD-3aCTOCYHOK CTajJ0 KpPOKOM JI0 HOBOI epH
YIPaBJIiHHS CIIOPTUBHUM Oi3HECOM.

Ils iHHOBaIi}iHA TIATPOPMA JO3BOJIAE KITIEHTAM
3IIMICHIOBATH OIUIATY 32 MOCIYTH CIIOPTHBHOTO LEHTPY
OHJIAlH, Oe3rmocepenHbO depe3 ixHiik BeO-Opaysep abo
MOOLTBHUI 3acTOCYHOK [1].

OnnaiiH-cMcTeMa OIUIATH Ta aAMIHICTPYBaHHS
a0OHEMEHTIB Ta KBHTKIB BiJKpPHBa€ HOBI MOMIIUBOCTI
JUTSL CIIOPTUBHOTO LICHTPY Y B3a€MOZIi 3 KIIi€EHTaMH.

Bona crpourye npoLecH OILIaTH Ta
aJIMIHICTpyBaHHsI, 3a0€3Me4y0ur MIBUAKHN Ta 3pyUHHN
JIOCTYI JI0O TOCIYT, IO CTa€ KIOYOBUM (pakropoMm y
3aJy4eHHI Ta yTPUMaHHI KIIE€HTIB.

Lleii 3acTOCYHOK € HE MPOCTO IHCTPYMEHTOM JIJIst
CIPOLIEHHS Olepaliii peecTpyBaHHs HOBHX KJII€HTIB 200
OHOBJIICHHS BXe icHylouux mpodimiB. Bin €
CTpATEeTIYHUM KpPOKOM OO0 LU(poBoi TpaHCopmarii
CHOPTUBHOTO Oi3HECy, IO CIHpHsS€ IIiABUIICHHIO
KOHKYPEHTOCIIPOMOKHOCTI ~ CIIOPTMBHHMX  LIEHTPIB,
MOKPAIIEHHIO B3a€EMOJII 3 KJII€EHTaMH Ta 3a0e3MeUeHHI0
BHCOKOTO PiBHS OOCITyTOBYBaHHS.

Po3pobnennst  oHIaWH-CHCTEMH  OIUIATH  Ta
aJIMIHICTpYBaHHS aOOHEMEHTIB Ta KBUTKIB  JUIs
CIIOPTHBHOTO LIEHTPY - 1€ HE MPOCTO HOBOBBEJCHHS B
yIpaBiiHHI, 1€ HOBMH cCTaHgapT B 0OCIyroBYBaHHI
KJIIEHTIB Ta YHPaBIiHHI CIOPTUBHUMHM IMOCTyraMu. Ll
chcTeMa JI03BOJISIE KIIIEHTaM OTpHMaTd JOCTYI JI0
MOCJIYT CIIOPTHBHOTO LIEHTPY B OYAb-SKUH 3pyYHUI JUTs
HUX 4Yac, BIIOYBA€ThCS Il OHJIAH Yepe3 BeO-cailT um
MOOUIBHUI JOAATOK.

[lepeBaru 1pOTO pIlIEHHS BUSBISIOTHCS BXKE Ha
MOYaTKOBOMY €TaIli B3a€MOJIT 3 KITIEHTOM.

KopucTyBadi MOXyTh 03HaHOMHUTHCS 3 TIOCITyTaMH,
PO3KJIaJOM TpeHYBaHb, 0OpATH Ta OIUIATUTH A0OHEMEHT
ab0 KBUTOK Ha MOTPiIOHY IMOCIYTY y BCHOMY 3PYIHOMY
JUTSL HUX PEXUMI.

Ile crBOproe Oe3mepepBHUN TOTIK JOCTYIY [0
MOCITYT CIIOPTHBHOTO IICHTPY, IO CIIpHSA€E 301NBIICHHIO
3a0BOJIEHHS KJII€HTIB Ta iX JOSIBLHOCTI.

JlonaTKoOBOK TIEPEBArord CHCTEMH € 11 3[aTHICTH
3abe3neunTr eeKTUBHE aJMiHICTpyBaHHs. MeHemxepu
CHOPTHBHOTO LIEHTPY OTPUMYIOTH JOCTYH 1O 3pY4HOI
aJMIHICTPATHBHOI TaHENi, Ji&¢ BOHH MOXYTh JIETKO
BIJICTeXXyBaTH OIUIaTH, KepyBaTd aOOHEMEHTaMH, a
TaKOX aHAJII3yBaTH JaHi PO BUKOPUCTAHHS mocIyT. Lle
JIO3BOJIsIE €PEKTUBHO IUIAHYBAaTH POOOTY CHOPTHBHOTO
LEHTPY, pearyBaTy Ha MONUT KITI€HTIB Ta MPOIOHYBAaTH
iM ORI IEpCOHATI30BaHUH MiAXi.

TexHONOTiYHA  CKJIAIHICTE  PO3POOKH  TaKoi
cucTeMu BUMarae  BHKOPUCTaHHs nepeoBuX
iHcTpymenTiB. Laravel i Vue.js, B sKOCTI OCHOBHHX
GpeliMBOpKiB,  3a0e3Me4yloTh  CTaOUIbHY  POOOTY
CHUCTeMH Ta 3a0e3euyroTh INBUAKICTh Ta HAMIAHICTD
B32€EMO/Iii 3 KOPUCTYBaYaMHu.

BukopucranHs nepeoBUX BeO-TEXHOJOTIH, TAKHX
sk Laravel i Vue.js, Oymo oOpaHO Ui CTBOpEHHS ITi€l
cucremu. Laravel, sik MacmTaboBaHuii Ta IpOrpecCHBHUN
¢bpeliMBOpK, 3a0e3neuye HaNIiHY Ta ePEKTUBHY POOOTY
3 0a3010 maHUX, a Vue.js HaJae 3py4HUI Ta IHTYITHBHO
3po3yMinmii iHTEepdeiic At kopuctyBadis [1-3].

B nisioMy, BpoBapKEHHS OHIAWH-CHCTEMH OILIATH
Ta aAMIHICTpYBaHHS aOOHEMEHTIB Ta KBHUTKIB B
CIOPTHBHOMY LIEHTPI € KPOKOM JI0 Maif0yTHBOTO.

Le He nuILIe 3pyYHUI IHCTPYMEHT ISl KIIIEHTIB, alie
W crpareriuHa IHBECTHI[iSI B PO3BHTOK Oi3HECY, IO
MI/IBUIIy€ HOTO KOHKYPEHTOCHPOMOXKHICTh Ta BILUIMBA€E
Ha PICT JOSIBHOCTI KIIIEHTIB.

Cnucok nitepatypm

1. ABtomarmsamis Oi3Hec-mpormeciB — Softex.
[Enextponnuii  pecypc]. —  Pexum  gocrymy:
https://www.softex.if.ua/services/proektne-
vprovadzhennya/avtomatizatsiya-biznes-protsesiv/.

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

3. TechCrunch | Startup and Technology News.
[Enextponnuit  pecypc]. — Pexum moctymy
https://techcrunch.com.
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FHYYKIMETOOU YMNPABIIHHA MNPOEKTAMU

Y cy4acHOMy CBiTi, J€ TEXHOJIOTIl IIBUIKO
PO3BUBAIOTHCS, YIPABIIHHS NPOEKTAMU CTa€ BCE OLIBII
CKJIQJIHUM 3aBAaHHAM. TpajuiiiiHi METOAN yIpaBJiHHS
MPOEKTaMU 4acTO HE MOXYTb €()EeKTHBHO BIIOpATUCS 3
MU BHUKJIUKaMH, IO NPU3BOAUTH [0 3aTPUMOK,
TIepeBUIEHHS OI0[KETy Ta He3aJOBUTFHHUX PE3yJIbTaTiB.

B 1mpoMy KOHTEKCTi, THYYKi METOIH YIIPaBIiHHSI
MpOeKTaMu, Taki ik Scrum, Kanban ta Agile, cTarots Bce
OUTBII TOMYJSIPHUMH, OCKUTBKH BOHH JJO3BOJISIFOTH
KOMaH/IaM Kpallle afanTyBaTUCs A0 3MiH Ta €EeKTUBHO
pearyBatu Ha npoOiiemu [1; 4]. OnHak, He3BaXKarOUH Ha
OYEeBMIHI IepeBard THYYKMX METOXiB, Oarato
MiANPUEMCTB BCE IlIE BHKOPHCTOBYIOTh TPaIUIliiiHi
METOJIY YIIPABIIiHHS POEKTaMHU, SIKI MOXKYTh OYTH MEHII
e(peKTUBHUMHU B Cy4YacHHX yMOBaX. ToMy TOJIOBHOIO
METOI0 € JOCIIKEHHSI MOXJIMBOCTEH BIIPOBAKCHHS
THyYKMX  METOMIB  YIpPaBIiHHA  TPOEKTaMH  Ha
MiATIPHEMCTBAX, aHali3 iXHBOI e(QEKTHBHOCTI Ta
BUSIBJICHHS TIEPEIIKO/, SIKI MOXYTh BUHHKHYTH ITiJ 4ac
IIbOTO IIPOLIECY.

Jis mocsrTHeHHA 1€l METH HEOOXiTHO BHPIIIUTH
Taki 3aBmaHHsA [2; 4]: O3HAMOMHUTHCS 3 OCHOBHUMH
THYYKUMH METOAAaMH YINPAaBJIiHHS MPOEKTaMH, IXHIMH
MNPUHIUIIAMHA T4 OCOOJIMBOCTSAMH, IOCTIIUTH JOCBIA
BIPOBa/DKEHHSI IMX METOJIB Ha MiJIPHEMCTBAX;
MPOBECTH aHalli3 eeKTUBHOCTI BUKOPUCTAHHS THYYKUX
METOJIIB y MOPIBHSHHI 3 TPaAULIHHUMH. TakuM YUHOM,
00’€KTOM JIOCHI/DKEHHSI € IIPOLEC BIIPOBAKCHHS
THyYKMX  METOJIB  YNpPaBIiHHA  TIPOEKTaMH  Ha
MiATIPHEMCTBAX Ta iX BIUTUB HAa e(EKTHUBHICTH POOOTH
MiATIPHEMCTBA.

BaxnuBuM acrieKTOM BIPOBA/KEHHS THYYKHX
METOMIB YIpPAaBIiHHA TNPOEKTAMH € PO3YMIHHA IXHBOI
CYTHOCTI Ta WPHUHLUIIB podotu. ['Hyuki MeToan
YIOPaBIiHHSA MPOEKTaMH 0a3yroThcsid Ha I1TEPATHUBHOMY
MiAXO0Mi, KOJM TMPOEKT pPO30MBAETHCS HA HEBEIIHKI
YaCTHHH, 5IKi pO3pOOIISIOTECS TapasienbHo. Lle no3Bosise
MIBUAKO BHOCHTH 3MIiHU B INPOEKT 1 aJanTyBaTHCS 0
3MiH y 0i3Hec-cepenoBuii [3].

OnHak,  BIOPOBA/DKEHHS  THYYKHX  METOZIB
YIpPaBIiHHSA TPOEKTAMHU MOXKE CTHKHYTHCS 3 pSIOM
nepemkos. Hampukian, moxe OyTH BaXKO 3HaWTH
KBaTi(piKOBAHUX  CICHIANICTIB, SAKI  3HAIOTh, SK
MPaIoBaTH 3 IUMHU MeToaMu. TakoX Moxke OyTH BaXKKO
3MIHHATH 3acTapijii MiIX0AW [0 YHPaBIiHHSA IMPOEKTaMHU,
SKi BXKe Oyl BHKOPHCTaHI B KyJNbTypi HiANIPHEMCTBA
panime. ToMy, OOHMM 3 OCHOBHHMX 3aBJaHb €
JOCTIJKEHHS TEPEIKO]], AKi MOXYTh BHHHKHYTH IiJ
Yyac BOPOB3/DKCHHS THYYKHX METOMIB YIpaBIiHHS
MpoeKTaMu, Ta po3poOKa pPEeKOMEHJAIiil moao ix
nogosiaHHsA. KpiM Toro, BaJIMBO IPOBECTH aHali3
e(eKTUBHOCTI BHKODHCTaHHS T'HyYKHX METOAIB Y

MOPIBHSHHI 3 TpaguuiiHUMU. Lle 103BOINTE BUSHAUNTH,
YM MIACHO THYYKI METOAM JO3BOJIIOTH ITiJBUIIUTH
e(eKTUBHICT, POOOTH MIANPHEMCTBA, Ta SIKI came
nepeBard BOHHU Jal0Th.

[IpakTnyHa 3HAYYOIICTH MAHOTO JIOCTIJKCHHS
MOJISITa€ B MOJKJIMBOCTI MiABHINEHHA €(QEKTHBHOCTI
poOOTH TiINpHUEMCTBA 3a JOIOMOTOI0 BIIPOBAKCHHS
THYYKHX METOMIB YIpaBIIHHS NpoeKkTamu. Pesynpratn
BOTO  JIOCHI/DKCHHS MOXYTh OyTH BHKOPHCTaHi
MiATIPHEMCTBAMH, SIKi ITyKAlOTh CHOCOOM ONTHMIi3arii
CBOIX MPOIIECiB yIpaBiiHHs npoekTamu. KpiM Toro, nane
JOCHI/DKEHHSI MOJXKE CIIYI'yBaTH IIOCIOHMKOM  JIJIs
MEHEKEPIB MPOEKTIB, SKi XOUYTh 3aIPOBAUTH THYYKI
METOIU y CBOTii IpakTuli. BoHO Hajae neTanbHUit orisiz
THYYKUX METOJIB, IXHIX IepeBar Ta HelOJIIKIB, a TAKOXK
pekoMmeHpaumii 1mono ix BHpoBamkeHHs. Haperri,
pe3ynbTaTd  IBOTO  AOCIIUKEHHS MOXYTh  OYyTH
BUKOPUCTAaHI B aKageMIiUYHUX HUIAX IS TOHATBIINX
TOCTIKeHb y mil ob6macTi. Lle Moxke cIpusITH pO3BUTKY
HAyKOBHX 3HaHb MPO THYYKI METOAM YHIpaBIiHHA
MPOSKTAMHA Ta IX BIUIMB Ha eQEKTHBHICTE pPOOOTH
mianpueMcTBa. lle mocmimkeHHS Oyae KOPUCHHUM IS
MIANPUEMCTB, SKI NParHyTh MIJBUIIUTH €()EeKTHBHICTH
cBOET poOOTH 3a [IONOMOTOK CYYacHHX METO/IB
YIpaBIiHHS IPOSKTAMHU.

Lle Mosxe 1omoMOrTH iM Kpalie po3yMiTH, SIK BOHH
MOXYTh BHKOPHUCTOBYBATH 1[I METOIHU AJIsI JIOCSTHEHHS
CBOIX MiJIeH, MOKpAIIeHHs IMPOLECIB Ta 3a0e3MeUeHHS
BHCOKOT SIKOCTi CBOET poOOTH.
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3ACTOCYBAHHA TEXHONOT T MALLMHHOIO HABYAHHA ANA
KATEFOPU3AL|II PE3YIIbTATIB ABTOMATUYHOIO TECTYBAHHSA

Ha cporomni, cydacHUM CTaHAZapTOM B PO3pOOII
NPOTPaMHUX TPOAYKTIB CTAa€ TPOIEC BHITYCKYy HOBHX
BepCilf 3 BUCOKOIO 9acTOTOIO [1].

Tak, MPOMIKOK MiX BEpCISIMH MOXE CKIafaTu
MiCSIIlb, THKAEHb, a JEKOJU W oauH JieHb. OCHOBHOIO
MOTHUBAI[IE0 JJI1 TaKUX 4YacTUX PEJi3iB € BHCOKE
KOHKYPEHTHE CepeJIOBHUILIE.

KomepuiitHoMy minpreMcTBy Tpeba BUIIEpEKATH
KOHKYPCHTIB Yy 3aJOBUIbHCHI HOBHX 3allMTiB Bij
KITIEHTIB. 3alli3HEHHS MOXKE KOIITYBaTH BIATOKOM
KIIIEHTIB Ta CIiTyIOYUM 3a UM 3HIDKCHHAM IPHOYTKIB.

3 iHIIOTr0 OOKY IBOTO MPOIIECY 3HAXOIUTHCS AKICTh
nporpamMHOro 3a0esnedeHHs. HeskicHWH TpomykT 3
BEJIMKOI0 KUIBKICTIO TOMHJIOK 3MEHIINTH KUTBKICTB
KIII€HTIB I IIBUANIE HDK BIACYTHICTH HOBOTO
(yaKmioHany. [CHYIOTH pi3HOMaHITHI CXeMH OpTraHi3amii
MepEeBIPKU SIKOCTI MPOrPaMHKUX NPOIYKTIB, ajle KIHLIEBUM
areHToM, KOTpHH mpuiiMae pilIeHHS CTOCOBHO
NPUIATHOCTI TPOrpaMHM BUKOHYBaTH ONHCAHWUI HOBHI
(yHKIIOHAT HA MPUHHATHOMY PiBHI € JIFONHA.

Ilfo poiap MOXYTh BHKOHYBAaTH pO3POOHHUKH,
MeHeIDKepH MPOEKTiB, abo okpemi crermiamicta. Jns
MOAAJBLIOTO PO3MILILy OyAeMO Ha3WBaTH JIIOAWHY,
KOTpa BUKOHYE I[I0 POJIb TECTYBAILHUKOM.

3 pocroM po3Mmipy TpOeKTy TOTpeba B
TECTYyBaIbHUKAX 3pPOCTAE. A TAKOX 3POCTAE KUIBKICTh
orepariii, KOTpi BOHH ITOBHHHI BUKOHATH a0H JIi3HATHCH
HasBHUI CTaH BIJHOCHO BINMOBIAHOCTI TPOJYKTY
3asIBJICHIH AKOCTi. A 3 POCTOM YaCTOTH BUIIYCKY, poOOTa
IO TIEPEBIPIli CTAE MOHOTOHHOIO 1 I1¢ 301IBIIYE KiJIbKICTh
MOMHJIOK CaMHX TECTYBaJIbHHKIB. TOMy MouynHarouu 3
MEBHOTO PO3MIPY MPOEKTY, KIJIBKOCTI Yacy, He0OXiHOTO
Ha TmepeBipKky ojHiei Bepcii NPOAYKTY Ta 4YacTOTH
BUITYCKIiB, KOMIIaHii ITOYMHAIOTh AaBTOMAaTH30BYBaTH
MPOLIEC TECTYBAHHS.

Ilo nyxe CHIBHO CKOpOUYYye dHac
TECTyBaJIbHUKHM BUTPAYaroTh Ha NepeBipku [1].

Ha >xainp nporpamne 3a0e3neueHHs] HE PiKO Tex
Ma€ TIOMWIKH, KOTpPi NPUBOAATH 1O HEBIPHOTO
BU3HAYCHHS IPUIATHOCTI CUCTEMHU.

Takox po0OoTa CHCTEM B TECTOBOMY CEpEIOBHIII
MOB’s3aHa 3 TIEBHUMH HEMOJaJKaMU B (i3HIHOMY
obnasHaHi, KOTpe HEMOXIHNBO ab0 IyKe KOIITOBHO
nepen0aYuTH B aBTOMAaTHYHKUX TecTax. lle mpu3BoauTh
JO CHTyaliif, KOJM 3HOBY TIUJIBKH TECTYBaJIbHUK,
MEepeTJITHYBIIN PE3yJIbTaTH TECTIB, L0 3aBEPIIMINCH 3
MOMMJIKaMH, 3MO’K€ BU3HAYHUTH UM 1€ peasbHUN 1e(eKT
NPOJYKTY, YU LI MpobieMa 3 aBTOMAaTHYHUM TECTOM,
abo e npobemMa TECTOBOTO CEpPeJOBHIIIA.

KOTpUH

3 pocToM (YHKIIOHATBHOCTI MPOIYKTY, POCTE i
KIJIBKICTh aBTOMAaTHYHHMX TECTIB, 4 3 HUMH M KIJIBKICTH
MTOMMJIOK, KOTPi TpeOa MepeBipsATH TeCTyBaIbHUKAM.

OmHuM 3 BapiaHTIB pO3B'SI3aHHS Ii€i MpobieMu
Moxe OyTH aBTOMaTH4YHE BH3HAYEHHA JUKepesa
pobiaeMu.

ToOTo No HasBHUM 3alKcaM CIIEHapi0 TECTyBaHHS
Ta BIAMIOBIASAM CHCTEMH i iCTOpIi MONEPEIHIX TECTyBaHb
MU Ma€MO aBTOMaTHYHO BU3HAYUTH MPUUUHY TOMUIIKH.

Jlyist BUPILIEHHS TaKOT'O KJacy MpoOJieM OCTaHHIM
yacoM HaOyly NOMYJSIPHOCTI METOOM MAIIWHHOTO
HaBYaHHS, KOTPi MPH MEBHIH KUTBKOCTI BXiTHUX JaHUX
HA/Ial0Th TOCUTH BICOKY TOYHICTH pe3yibTaTiB [2].

Xoua METOIM Ul BUPILIEHHS TaKOTo KJlacy 3aaad
ICHYIOTb JIOCTaTHBO JIaBHO, JIMIIE B OCTaHHI POKH BOHH
MIOYaIIi IEMOHCTPYBATH IPUHHATHY SAKICTH [2—4].

OcHOBHUMH  (haKTOpaMH  CTaJIM:  3arajbHUi
PO3BUTOK METOJIB MAIIMHHOI'O HABYaHHS, 301IbIICHHS
00’eMy nNaHMX JJIsi HABYAHHS, a TAKOX 301IbIICHHS
004HnCITIOBaHOT MOTYKHOCTI Cy4acHOI TEXHIKH.

TakuM 4YMHOM MeTa JaHOi POOOTH TOJSATaE B
JOCTIKCHHI ~ 3aCTOCYBaHHA  METOMIB  MAaIIMHHOTO
HaBYaHHS JUISt KaTeropuzarii pe3ybTatiB
ABTOMAaTHYHOT'O TECTYBaHHS.

HeoOxigHo mpoBecTH aHaNi3 HasBHUX PIIICHb.
Busnauntu xputepii BUOOpY.

Ha mpuxmagi oOpaHOTO pilleHHS MPOBECTH
MO/ICTIFOBAaHHSI, Ta BU3HAYUTH €(DEeKTHBHICTh 3a3Ha4EHO]
METOJTUKH.
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BMNPOBAIKEHHSI TAKCOHOMIN Y COEPI ®IHAHCOBUX TEXHOJOT A

ChOrofieHHsT ~ XapaKTepHU3ye€TbCS THM, IO B
Cy4yacHOMY CBITI (DiHAHCOBI TEXHOJOTIl IIBUIKO
PO3BUBAIOTHCS, BiOOpaXkaloyM TOCTIHHI 3MiHHM B
EKOHOMIIII.

Ane IS TWATPUMKA  CTIHKOTO  PO3BHTKY
(iHAaHCOBMX  yCTaHOB 1 MIATNIPHEMCTB  BaXXIIUBO

BIIPOBA/KYBAaTH TAKCOHOMIi, fKi HagalOTh OCHOBH 1
NPUHIUIHN U CUCTEeMAaTH3allil Ta PO3YMIHHS CKJIQJIHUX
CTPYKTYD 1 B3a€MO3B'S3KiB y (hiHaHCOBI chepi.

TakuM YHHOM, II€¢ MOXYTh OYTH OCHOBHI
KOHIICTIIIi1, METOMOJIOTIT ab0 cucTemMu Kiacudikarrii, sKi
JIOTIOMAararoTh OpraHizyBaTH iH(pOpMAIiI0 Ta PO3KPUBATH
B32€EMO3B'SI3KM MDK pPi3HUMH (DiHAHCOBUMH 00'eKTaMu
a0o noHsTTIMH [1].

[Tpouec BrpoBa/KEHHS TaKCOHOMIH y ¢(iHaHCOBI
TeXHONOrii mNoTpedye KOMIUIEKCHOTO —TMiIXomy Ta
omnTuMi3aIli 3 METol MakcuMizamii e()eKTHBHOCTI Ta
3HW)KEHHS BUTpAT.

Ie BrITIOUaE B cebe:

- PO3pOOICHHS;

- BIPOBAKCHHS;

- TIOCTiliHE BIOCKOHAJECHHS TaKUX CHCTEM, IO
MoOXe OyTH CKJIaJHMM 4epe3 IXHIO CKIaJHICThb Ta
noTpeOy BIiJMOBIHOCTI CTaHAApPTAM Ta PETYJISTUBHUM
BUMOTaM. [HTerpamis TakcoHOMii y  (iHaHCOBI
TEXHOJIOTIT mependavyae KinbKa eTaliB, BKIIOYAIOYH
aHai3 JaHUX, CTBOPEHHsS CTPYKTYpHU TaKCOHOMIT,
BIPOBA/PKEHHSI Ta TECTYBaHHS CHUCTEMH, a TaKOX
IIOCTIMHE BAOCKOHAJIIEHHS Ta aJalTaliio I0 3MIHHHX
yMOB pHHKY. [ onTHMi3amii 1boro mpouecy MoKHa
BUKOPDHCTOBYBAaTH  Cy4acHi  METOAM  YNpPaBIiHHSA
MPOEKTaMH Ta TEXHOJIOTIIMH, TaKi K METOIM IITYYHOTO
IHTETIEKTY, aHai3 TaHUX Ta aBTOMATH3AIlisl IIPOIIECIB.

Ile JlorioMarae M ABUIMTH HIBHJIKICTh
BIPOBAJKEHHS, 3MEHIIUTH PHU3UKU Ta 3a0e3NeuuTn
BUCOKY SIKICTh Pe3yJIbTyI0U0i CHCTEMH.

Onrumizalist mpolecy BIIPOBaHKEHHS TAKCOHOMIit
y cdepi (hiHAHCOBUX TEXHOJIOTIH € KIIIOUOBUM €TarioM
Uist  3a0e3nedeHHs] e(EeKTHBHOCTI Ta CTabiIbHOCTI
(piHaHCOBMX yCTaHOB Ta IIANPUEMCTB B YMOBax
CTPIMKOT'O PO3BUTKY Cy4acHOTo (piHaHCOBOTO PUHKY Ta
MOCTIMHUX TEXHOJIOTTYHUX IHHOBAIIN.

BnpoBamxeHHs TaKCOHOMIH JI03BOJISIE
cUCTeMaTH3yBaTW Ta CTpPYKTypyBaTd JaHi, IIO
JorromMarae y 3po0ieHHi OOTpyHTOBAaHUX CTpPaTEeTiYHHX
pilIeHs Ta MPOrHO3yBaHHI PO3BUTKY (PiHAHCOBUX PHUHKIB
[2]. OmmH 3 BHKJIMKIB y WpOIECi BIPOBAKEHHS
TaKCOHOMIM TOJSTae y iXHIH CKJIaTHOCTI Ta MOTpeOi
BINOBIZaTH BUMOTaM CTaHAAPTIB Ta PETYISATHBHUX

OpraHiB.
CamMe 1me MOXe BHMaraTd pPO3pOOJICHHS
cIieniajai3oBaHuX TEXHOJIOTYHUX piieHs Ta

BIIPOBAJKCHHSI HOBATOPCBKUX IMIAXOAIB y (iHAHCOBY

coepy. .
JIns  MOCSATHEHHS ONTHMANbHUX pPE3YJbTaTiB Yy

BIIPOBA/XKCHHI TaKCOHOMIH HEOOXIIHO

BUKOPUCTOBYBATH  Cy4YacHi  METOOW  YIPaBIiHHA

MPOEKTAMH Ta TEXHOJOTISIMH. 3acCTOCYBaHHS METOMIB
IITYYHOTO iHTENEKTY, aHalli3y JaHUX Ta aBTOMAaTH3alii
TIPOIIECiB IIO3BOJISIE T ABUIIIATH e(eKTHBHICTH
BIIPOBAJKCHHS, 3HU3UTH PU3UKH Ta 3a0€31EYNTH BUCOKY
SKICTh PE3YJIbTYI0UO0] CHCTEMH.

Onrumizalist polecy BIPOBaHKEHHS TaKCOHOMiil
y QiHaHCOBIH cdepl € CKIAJAHUM 3aBAAHHIM, IPOTE 3
BUKOPHUCTaHHSIM Cy4YacHUX MIIXOMIB Ta IHCTPYMEHTIB
BOHA MO>Ke OYTH YCHIIIHO BHpillICHA.

BaxnuBoro € cucremHa @ Ta
MiATOTOBKa, @ TakKoX THYYKICTb Yy
BUHUKAIOYHX 3aBJaHb Ta mpoodieM [3].

MeTo10 AaHOTO IOCHTIPKCHHS € PETSIBHUN aHai3
Ta CHCTEMaTH3alis METOIIB ONTHUMI3aIll mpolecy
BIIPOBA/DKCHHA TaKCOHOMIH y cdepi ¢QiHaHCOBUX
TEXHOJIOTIH.

JlocnimKeHHs. cpsAIMOBaHEe Ha BHBYCHHS KpaIIUX
MPaKTHK y Lid ranys3i, a TAKOK po3po0OKYy peKOMEH Al
II0JI0 ONTHMAJIBHOTO BHMKOPUCTaHHS IMX METONIB Y
KOHKPETHHX YMOBaXx.

OO0'eKTOM JIOCIIDKEHHS € MPOLEC BIPOBAIKECHHS
TakcoHOMi# y cdepi  (GIiHAHCOBUX  TEXHOJIOTIH.
JlociimKeHHs CIpsIMOBaHe Ha BUBYECHHS €TaIliB, METO/IIB
Ta IHCTPYMEHTIB, SKi  BHUKOPHCTOBYIOTBCS  UIS
e(peKTUBHOTO BIPOBAPKCHHSI TAaKCOHOMIil, a TaKoX Ha
BHU3HAYCHHS (PaKTOPIB YCIIXY Ta MEPEUIKOI, SIKi MOXYTh
BIUIMHYTH Ha HOTO Pe3yJIbTaTUBHICTb.

KOMIUIEKCHA
BUPIILIEHHI
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3ACTOCYBAHHA N6PUOHUX METOAIB LUIN®PYBAHHA ANA NIABULLEHHA
BE3MNEKU NEPEOABAHHA OAHUX Y BJTIOKYEUH-MEPEXAX

[lepenaBanHs pmaHux y  ONOK4YEHH-Mepexax
CYNPOBO/IKYETBCSI HU3KOIO BUKIIUKIB, IIOB’S3aHHUX 13
3a0e3mevyeHHsIM  KOHQiNeHIIHHOCTI, LUIICHOCTI Ta
aBTeHTHYHOCTI  iHQopmamii. TpagumifiHi  MeToam
mmdpyBaHHA, Taki Sk cumeTpuaHe AES Ta acumerpuune
RSA, matots cB0i epeBaru Ta 0OMeXEHHS Y KOHTEKCTI
JEIEHTpaTi30BaHuX cepepoBuml. OnHIEIO 3 TOJOBHUX
npobeM € HeoOXiTHICTh KOMIPOMICY MiX IIBHAKICTIO
00poOKM TpaH3aKLii Ta piBHEM O€3MeKH, OCKUIBKH
OJIOKYEHH-CUCTEMH MaroTh OOMEXeHI OOYHCIIOBaJIbHI
pecypcu. Bukopucranus ridpugHux KpuntorpadidHux
METOJIB JIO3BOJIE TOEJHATH CHIIBHI CTOPOHHM Di3HHX
ITOpUTMIiB. B OCHOBI 3ampONOHOBAHOTO  IiJXOIY
JIOKHUTH 3aCTOCYBAaHHS CUMETPUYHOTO MIU(BPYBaHHS IS
3aXMCTYy OCHOBHOTO MAacHWBY JlaHHMX, TOAI SIK
acUMETpHYHE INU(PPYBAaHHA BUKOPHUCTOBYETHCS JUIS
mepenadi KimrodiB. TakoX [0 CHCTEMH JOJA€ThCs
XCITyBaHHS IS TapaHTyBaHHS LUTICHOCTI TTOBIOMIICHB.
Januii miaxin OO3BOJSE TIIBHINWTH PiBEHb 3aXHCTY
JaHUX TP OJHOYACHOMY 30EpeKeHHI BHCOKOi
mBuakoaii mepexi. Cucrema 3abesnedyeHHsi Oe3nexu
OJIOKUCHH-TPAH3aKIIA  MOJCTIOETBCS Yy BHIJIAI
GararopiBHEBOT CTPYKTYPH, 10 BKJTIOYA€E
KkpunTorpadidHuii piBeHb, pIBEHb YIIPABIiHHS JOCTYIIOM
Ta piBEHb MOHITOPHHTY aHOMaliid. BrpoBamkeHHs
riOpUIHOrO TMiAXOAY J[O3BOJSE MIHIMI3YBaTH PUBHKH
aTak, MOB’SI3aHUX 13 KOMIIPOMETAIIE0 KIFOYiB, aTaKOIO
"TroIMHA TTocepennHi" Ta MiAMIHOO TPaH3aKIIiH.

OminroBaHHA €(EKTUBHOCTI  3aIpPOIIOHOBAHOTO
METOJly NPOBOJMIOCH HIIIXOM CHMYJMLII Iporecy
nepelaBaHHs ~ JaHUX y  OJIOKUeHH-Mepexi 3
BUKOPUCTaHHSAM  riOpumHoro  mmdpyBaHHI — Ta
MOPIBHSHHSA HOTr0 MPOAYKTUBHOCTI i3 TpajWIiiHUMU
meronamu. OrTpumaHi pe3yibTaTH CBiA4aTh, MLIO
3alpOIOHOBaHa METOJMKa 3a0e3redye IiBUIICHUIT
piBeHb 3axuCTy 0e3 3HaYHOTO BIUIMBY Ha IIBUJIKICTH
00poOku Tpan3akmiid. Cepes akTyaabHUX MPoOJeM, sKi
NOTpeOyIoTh  MOAANBLIOr0  JOCHI/UKEHHsS, MOXHa
BUOKPEMHUTH THMTaHHSA OITHMIi3alii BHMKOPHCTaHHS
KpUNTOrpaivHUX aJrOPUTMIB y OJIOKYEHH-Mepexax 3
OOMEXEHUMH  pecypcamMHu.  TakoX  aKTyaJIbHUM
HanmpssMOM € iHTerpamis TiOpuaHoro mwudpyBaHHSI 3
MPOTOKOJIAaMH KOH(INEHIIIHNX CMapT-KOHTPAKTIB JUIs
3a0e3meueHHsI MPUBATHOCTI KOPUCTYBAUiB.

Oxkpemy yBary CcliJi TpPUIUIATA [HATAHHAM
CTIAKOCT] OJIOKYEHH-CUCTEM 10 KBAHTOBUX OOYHCIIEHD.
Y 3B’M3Ky 3 PO3BUTKOM KBaHTOBUX TEXHOJOTiH
TpaguIiiHI ACHMETPUYHI aJITOPUTMH MOXYTh BTPATHUTH
CBOI0 €(EeKTHBHICTh, 10 BHUMArae JOCHIKSHHSI
MOCTKBAaHTOBUX KpunrTorpadiganx METO/IiB.
BripoBa/ykeHHSI KBAaHTOCTIHKHX aJITOPUTMIB y OJIOKUEIH

MOXE CTaTH KIIOYOBUM (AKTOPOM 3abe3neueHHs
JIOBIOCTPOKOBOT O€3IIEKH MEPEexKi.

Jns nepeBipku e(eKTHBHOCTI 3alpONOHOBAHOTO
MeTrony Oylo TPOBEAEHO TECTyBaHHI B yMOBax
peampHHX ~ ONOKYeHH-cucTeM.  EKcriepuMeHTabHi
pe3yabTaTH MOKA3ali, M0 BUKOPHCTAaHHSI KoMOiHamii
AES-256 mis cumerpuuHoro mudpysanasi, RSA-4096
T oOMiHy Kmouamu Ta anroputMy SHA-3  mna
XeIIyBaHHA 3a0e3ledye ONTHUMAIbHE CIiBBIIHOIICHHS
MK piBHEM 0€3IeKH Ta IBUIKICTIO TpaH3aKIid. AHaui3
MPOJYKTUBHOCTI JIOBIB, II0 3aTPUMKa MpH MHU(pyBaHHI
Ta Jemu(ppyBaHHI JaHUX 3pOCIIa JHIe Ha 7% MOPIBHIHO
3 TpamuUiHHUMH METOJaMH, L0 € NPUHHATHUM
MOKa3HUKOM y OLIBIIOCTI OJIOKUEHH-3aCTOCYBaHb.

JonatkoBuMm HaIpPsIMKOM onrumizanii €
BUKOpUCTaHHA emintuaanx kpuBux (ECC) musa
3MEHIICHHS HaBaHTA)XEHHS HA OOYMCIIOBAIIbHI PECYpPCH
pu acuMeTpuIHOMY mudpysanHi. AnroputMu ECDSA
ta ECDH 3a0e3meuyioTs Takuii caMuii piBeHb Oe3IeKH,
mo # RSA, ame mpu mpoMy TOTpeOYIOTh MCHIIE
00YHCIICHb, IO POOUTH X OUIBII TPUIATHUMH IS
JICLIEHTPAJII30BaHUX ~cepenoBulll. EKcrnepuMeHTalbHi
JOCTIKeHHsT ToKa3anu, 1o Bukopuctanus ECC vy
noenHanHi 3 AES-256 no3Boiisie 3HU3UTH cepefiHiil yac
00poOku kpunrorpadiunux onepauid Ha 15-20% O6e3
BTpaTH PiBHS Oe3MeKu.

[lle oOOHMM NEPCHEKTUBHUM  HANpsSIMKOM €
po3poOKa aJanTHBHUAX KPUNTOTPA(iuHUX IPOTOKOIIB,
SKi 3MOXXYTh 3MIHIOBATH THapaMeTpu MH(PYBaHHSI B
peampHOMY daci 3aJeKHO BiX 00cAry  JIaHUX,
00YNCITIOBAIBHUX MOXJIMBOCTEH MPUCTPOIO Ta PiBHA
3arpo3n.  Takmii  mAXix ~— MOXe  TOKpAIlUTH
MPOAYKTUBHICTH OJIOKUCHH-CUCTEM 0€3 3HIKCHHS PiBHSI
6e3rexy, 110 € KIIF0UY0BUM (HaKTOPOM JUIsl BIIPOBAKEHHS
B loT-mepexxax Ta MOOUTBHMX JOJaTKax, IO
BUKOPHCTOBYIOTh TEXHOJIOTIIO OJIOKUEHH.

Cnucok nitepatypu

1. Crommuure Busibsam. Kpuntorpadus u 3amura ceteii.
[Mpunimne u npaktuka / A.I'. CuBak, A.A. Illnak. - 2-e u3g. -
M. ; CII6. ; K. : U3narenbckuii oM "Bumbsamc", 2001. - 669c¢.

2. lInaitep b. Ilpuknannas xpunrorpadus: [IpoTokossr,
AITOPUTMBI U HCXOAHBIE TeKCTHI Ha s13b1ke C / b. [1IHaitep.— M.
: Tpuymd, 2002. — 816 c.

3. IloBHmii mociOHUK 3 MOBH mporpamyBaHHs C# 12 i
mrarpopmun NET 8. [Enexrponnuii pecypc]. Pexum
nmoctyiry: https://metanit.com/sharp/tutorial/.
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3ACTOCYBAHHA CUCTEMU KEPYBAHHA BMICTOM WORDPRESS 3 METOIO
ABTOMATUSALII BIBHEC-NMPOLECIB

CrporonHi Aenmami OiblIe MiAMPHEMCTB TParHyTh
CIPOCTHTH Ta TPHCKOPUTH BHUKOHAHHS IIOJCHHUX
3aBIaHb, a0W BUAIIMTH OLIBIIE Yacy Ha CTpPATETiduHHUHA
PO3BUTOK.

Y upomy xoHrekcTi WordPress Bxke naBHO
nepectaB OyTH cyTo OJOr-miatopMor0 — BiH MOXKe
CTaTH  OCHOBOK  Juii  TOOYIOBH  TOBHOLIHHOI
iHpopMaliiHOT CUCTEMHM, IIO 3[aTHA aBTOMATH3YyBaTH
yrMao Oi3Hec-mporecis [1; 4].

Onnak yomy came WordPress? Ilo-mepuie, BiH Mae
BIIKpHUTHI KOI 1 O€31id IUIATiHIB, AKi MOXXHa THYYKO
HaAIITOBYBAaTH Mg BiacHi morpedn. [lo-gpyre,
riraHTChKa CHUIBHOTa PO3POOHHKIB IMOCTIHHO CTBOPIOE
HOBI IHCTPYMEHTH, 1[0 POOJIATH PYTHHHI oneparii — Bix
PO3CHIKM  €IEKTPOHHMX JIMCTIB 70 (OPMyBaHHA
aHATITUYHAX 3BITIB — Maibke HEINOMITHUMH JUIS
KIiHIICBOTO KOpUCTyBaua [2].

Ta mompu Bci mepeBaru, IesKi KoMmmaHii poci
HEeMOOIiHIOIT, posib  CMS y  Gi3Hec-mporecax.
31e0UIBIIOro e TPAIUIETHCS Yepe3 3acTapiinil miaxin
no IT-cucrem, konu BeO-CallT CHPUIMAETHCS JIUILE 5K
BI3WTIBKA, a BHYTPIIIHI MpOIEAypH aBTOMATHU3YHOTh
JIOPOTHM CO(PTOM BiJl CTOPOHHIX PO3POOHHKIB.

Tox omHUM i3 TIPIOPUTETIB MOTO JOCIIiKCHHS
Oyne amamiz Toro, sk came WordPress 3 Horo
€KOCHCTEMOIO IUIariHiB MOJKE JOIIOMOTTH KOMIIaHisAM
VHUKHYTH 3afiBUX BHTpaT 1 BOJHOYAC 3OiIBIIUTH
edexTuBHicTh poboTH [3; 5].

Merta po6OTH — BHSBUTH ONTUMAIBHI MIXOAU 10
BrpoBapkeHHs: WordPress sik cuctemu, 10 He JMIle
myOJIiKye KOHTEHT, a i BUKOHY€E POJIb IHCTpyMEHTa ISt
aBTOMATH3aIlil KJIFOYOBUX O13HEC-TIPOIIECIB.

OO’eKT JOCHIIKEHHST — TPOLEC YIPOBAHKECHHS
WordPress sk iHCTpyMeHTa il aBTOMaTH3amii Oi3Hec-
MPOIECIB Yy CEpPEeIOBHIN HEBEIMKHX Ta CEpeaHiX
MATIPHEMCTB, IO TTOTPEOYIOTh ONTHMI3aIlii POOOTH.

[IpeaMeToM IOCHIIPKEHHS! € KOMIUIEKC METOJIB i
3aco0iB, sKi JAIOTh 3MOTY peaiizyBaTh aBTOMAaTH3allilo,
MOYMHAIOYM BiJ BHYTpilIHIX MexaHi3MiB WordPress Ta
posumupers WooCommerce i 3aKiHIyI04H iHTEeTparlisiMu
31 cTOpoHHIMU cepBicamu 006poOku nanux 4 CRM.

HaiinikaBinme y oMy MiAX0di — MIBHIKICTH i
mpocroTa mnoOymoBu pobouoi cucremu. WordPress,
3aBJISKH CBOTH THYYIKOCTI, T03BOJIsIE OyKBAIBHO 32 KiTbKa
KJIKIB JTOJJATH ILIATIH, IO 3aITyCTUTh PO3CHIIKY KII€EHTaM
IIOHHO BOHM OQOPMIIATH 3aMOBJICHHS YW 3aJUIIATh
3asBKY.

A TIpu BAaJoMy NO€HAHHI 3 cepBicaMM Ha KIITaIT
Zapier MOXKHa HaJlalITyBaTH CHUHXpOHizamio 3 Google
Tabmuusasmu a6o Hasite Biaacaumu CRM-cucremamu.
3BiCHO, TyT BaXJINBO 3BEpTaTH yBary Ha CYMICHICTb

Bepciif Ta onrTuMi3aniito 6a3u, mod YHUKHYTH KOH(ITIKTIB
TUTATiHIB i HAIMIPHOTO HaBaHTaKCHHS Ha cepBep.

YTim, aBTOMaTH3a1is Gi3HEC-TIPOIIECIB — IIE 3aBKIN
MOMmyK OaylaHCY MK (PYHKI[IOHANBHICTIO Ta O€3MEKOI0.
Konu xommaHist mounHae BukopuctoByBatn WordPress
He TUIBKU 1JIsi Oyiory, a ¥ ans 30epiraHHsi JaHuX Ipo
3aMOBJICHHS, IUIATEXK] Ta BHYTPIILIHI JOKYMEHTH, 3arpo3a
KibepaTak crae cepio3Himow. ToMmy 06e3 po3yMiHHS
OCHOB iH(opMaIliiiHoi Oe3meku He 00iiTHCh. TyT MOXe
3HAJ00WTUCS ayOUT IUIAriHiB, BCTaHOBJICHHSA SSL-
cepTudikaTiB, pEryJsApHi OHOBJICHHS Ta pe3epBHE
KOMioBaHHA. 3 IHIIOTO OOKy, IpaMOTHAa OpraHi3amis
KOPHUCTYBAaIbKHUX POJIeH 1 00MEXEHb TOCTYITy MiABUILY€E
3aXUIIEHICTh CHCTEMH 0e3 IKOAN sl THY4KOCTi [1; 5].

OTxe, 3po3ymiio, mo BrupoBampkeHHs WordPress
SIK CHCTEMH ISl aBTOMaTH3aIlil Oi3Hec-IpoIeciB 3aaTHE
MO3UTHBHO BIUIMHYTH Ha IIBHJIKICTH 1 SIKICTH pOOOTH
MiANPUEMCTBA, 3HU3UTH BUTpaTH #W JaTH  3MOTY
MePCOHATY 30CEPEIUTUCS Ha BXKIIMBILINX 3aBIaHHSIX.

VY nmaHoMy JOCHTiDKEHHI yBary Oyne MpHIUICHO i
TEXHIYHUM acleKTaM, 1 MUTaHHIO ajanTaiii HOBOIo
pobodoro mporecy B KOJEKTHBI, ajpke 0€3 po3yMiHHS
JFOJICBKOTO (haKTOpa aBTOMATH3allisl MOXKE BUSBHTHUCS
6e3pe3ybTaTHOIO.

Crnix croxmiBaTucs, MO pe3ynbTaTH Iii€i podotu
JIOTIOMOXYTh PO3POOHHKAaM 1 BIIACHHKAM KOMIIaHIH
OTpUMAaTH NPAKTHYHI PEKOMEHJalii Ta YHUKHYTH
NPUKPUX TIOMHWIOK Ha HUIAXY MEPEX0ay J0 «PO3yMHOI»

IT-indpacrpykrypu.
Cnucok nitepatypu

1. WordPress Developer Handbook [EnexkrponHnuii
pecype]. — Pexxum noctymy: https://developer.wordpress
.org/.

2. WooCommerce Docs [EnexktponHuit pecypc]. —
Pexxum poctyny: https://woocommerce.com/documentat
ion/.

3. Zapier. How to Connect WordPress to Your
Other Apps [Enexrponnuii pecypc]. — Pexxum nocrymy:
https://zapier.com/apps/wordpress/integrations.

4. WPBeginner. How to Automate Your WordPress
Site [EnextponHmii pecypc]. — Pexum poctymy:
https://www.wpbeginner.com/showcase/best-wordpress-
automation-tools-and-plugins/.

5. Kinsta. How to Automate Your WordPress
Site with WP-CLI [Enexrponnwuii pecypc]. — Pesxxum
noctymy: https://kinsta.com/blog/wp-cli/.
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3ACTOCYBAHHA METOAIB MALULMHHOIO HABYAHHA ANA ABTOMATU3ALII
OIATHOCTUKU HECINMPABHOCTEWN Y CUCTEMAX EJIEKTPOMNOCTAYAHHA

CydacHi eHEpreTW4Hi CHCTEMH BHMAararmTh
Oe3mepebiiiHoi  po0OoTH, amke HaBiTh HEBEIHKa
HECTIPaBHICTF MOXKE MAaTH JaJICeKOCSIKHI HACTIIKH IS
EeKOHOMIKH Ta JKUTTA JoAeH. Y IhOMYy KOHTEKCTi
aBTOMATH3alis JIarHOCTUKW HECIPaBHOCTEH cTae
HaJ[3BUYAIHO aKTyalbHOIO, a/PKe IIBUIKICTD BUSBIICHHS
npoOJieM YacTo BU3HAYA€ MAacIITaOM MOXIIMBHX BTpat
[1]. Opnum i3 HaWOLIBII LiKaBUX HANPSMKIB €
3aCTOCYBaHHS IITYYHUX HEHPOHHUX MEPEXK, SKi 3/1aTHI
npamioBaTH 3 Jy)Ke HeJHIHHUMHU mporecamu [2].
Bognodac amroputMu OmopHHX BeKTOpiB  (SVM)
JNEMOHCTPYIOTh BHUCOKHH pPIBEHb TOYHOCTI HAaBIiTH 3a
YMOBH OOMEXEHOI KITBKOCTI HABYANBHUX JaHUX, IO
0cOONIMBO  aKTyalmbHO  UI1  HEBENUKHX  abo
cremiai3oBaHuX Mepex [3].

MeTor0  mBOTO  JOCHIIKECHHS €
MOXIIMBOCTEl 3aCTOCYBaHHS METOJIB MAIIMHHOI'O
HaBYaHHS Ui aBTOMaTHU3alii J1arHOCTUKHU
HECIPaBHOCTEH y CUCTEMAaX eJeKTPONOCTaYyaHHs.

OO’eKTOM  JIOCHIJDKEHHS BHCTYNAlOTh CydYacHi
CHCTEMH  €JEKTPOIOCTa4aHHs, 30KpeMa MpOLECH
MOHITOPHHTY, BHSBJICHHS Ta kiacudikanii
HECIPaBHOCTEH y IIUX cUCTEMax.

Y peanbHMX YMOBax CydYacHOi pO3IOJiNEHOT
SHEepreTUKN JlaHi HaJXOMATh y BEIMYE3HHMX oOcsrax 3
YHCIEHHHX CEHCOPiB, IIO CTeXaTh 3a Hampyroio,
CTPYMOM, TEMIIEpaTypol0 ¥ IHIIMMH KPUTHYHUMHU
napametpamu [4].

Bapro 3a3HaumMTH, 1[I0 IHTErpaiis MeTO/iB
MAIIMHHOTO HaBYaHHS Y CHCTEMH €JIEKTPOIIOCTauyaHHs
BIZIKpUBA€ HOBI MOXIIMBOCTI HE JIMIIE JJIS BUSIBICHHS
HeCHpaBHOCTEH, ane i g X npodisakTUku. 3aBAsKu
aHaJIi3y ICTOPUYHUX JJAHUX Ta PEKUMHOMY MOHITOPUHTY
B PEXXHMMIi peaIbHOTO Yacy, MO)KHa CBOEYACHO TUIAHYBaTH
npoQLIaKTHIHI 3aX0MAH, IO 3MEHIIYyE PH3HK aBapid i
3HMKY€ BUTPATH HA PEMOHT [5].

Y  nmocmipkeHHI  Takoxk ~ Oyne  MPOBENEHO
NOPIBHSUIHUM  aHaNi3 e(eKTUBHOCTI BHKOPUCTAHHS
PI3HMX aITOPUTMIB, 30KpeMa TIJHOOKHX HEHPOHHMX
Mepex, SVM, nepeB pillieHb Ta aHCaMOJIEBUX METOJIIB.
Ile [103BOJAWTH, HE JIMINE BHSBUTH  HAWOLIBII
MEePCHEeKTHBHI MiAXOAW I KOHKPETHHX YMOB, a M
po3poOuTH pexkoMeHAamii Imomo iX onTuMmizamii Ta
iHTerpamii B ICHyIOWi  CHCTEMH  YIIPaBIiHHA
€JIEKTPONOCTauaHHAM [6].

BukopucraHHs CydacHMX METOJIB JI03BOJISIE HE
TUIBKK IIBMJIKO pearyBaTH Ha aBapiiiHi cUTyarii, ane i
NPOTHO3YBaTH MOXJIMBI TpoOiieMn 3aByacHO [2].
3aBISIKM [[bOMY MOXHA CYTTEBO 3HM3MTH 4ac MPOCTOIO
CHCTEMH Ta MIHIMI3yBaTH €KOHOMIYHI BHUTpaTH Ha ii
obcmyroByBanHs [3].

BHUBYCHHA

TaxkuMm 4MHOM, 3aCTOCYBaHHS METO/IIB MAIIHMHHOTO
HaBYAHHS TS aBTOMaTH3aril IIaTHOCTHKH
HECIIPABHOCTEH y CHCTEMax eJIEKTPOIOCTaYaHHS Mae
BEJINYE3HUH MOTEHIIaN SIK 3 TOYKH 30py IiABUINCHHS
e(heKTUBHOCTI pOOOTH MEPEXK, TaK 1 Ul pO3pOOKH HOBUX
TEXHOJIOTIYHUX PillIeHb, IO CHPUATUMYTb ITiJABUIICHHIO
EHepreTU4HOi Oe3neKku. Pe3ynbraTu nporo 10CiiHKeHHs
MOXYTh CTQTH OCHOBOIO JUISi CTBOPEHHSI IHTErPOBaHUX
CHCTEM MOHITOPHHIY, SIKi 3/1aTHI CBOEYACHO BUSIBILSITH
aHoMaJIii Ta rmorepeKyBaTH aBapiiHi cutyarii, o, 6e3
CYMHIBY, Ma€ BEIHMKEC 3HA4E€HHSI JUIi Cy4acHOI
eHepreTuku [1].

Cnucok nitepatypm

1. Boiitex [.B., Tumomenko A.I'. Bukopucranus
MAaIIMHHOTO HaBYaHHSA Ta MEpPEXEBUX HaOOpiB JaHUX
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Ta KOMIT 10TepHi TexHoorii. — 2024, — Ne 1(7). — C. 35—
45. DOI: 10.36994/2788-5518-2024-01-07-05.

2. Bummnesceskuit O.K., XKypasuak JI.M. Metoau
MAaIIMHHOTO HaBYaHHS Ut TIBUILEHHS
eHeproedexTuBHOCTI OyaiBenb // Information Systems
and Networks. — 2023. — Bum. 14. — C. 189-209. DOLI:
10.23939/sisn2023.14.189.
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5. AntyxoBa T.B. Meroau niarHOCTUKH BiJIMOB
€JIEKTPOMEXaHIYHOT0 00J1aJHAHHS Ha OCHOBI TEXHOJIOT1H
mry4Horo inrenexty // Haykosi npaui JJonHTVY. Cepis :
EnexrporexHnika i enepreruxa. — 2022. — Ne 2(27). — C.
61-67.

6. Antyxosa T.B., KoBanenko A.B. Bukopucranus
METOJIB MAIIMHHOTO HAaBYaHHS JUIS aHaji3y CTaHy
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30


mailto:Vadym.Baiev@hneu.net

VIIK 004.9

ITeuepcrkmii Hikita, Bormaperko Jmutpo

nikita.pecherskyi@hneu.net, dmytro.bondarenko@m.hneu.edu.ua

Xapxiscoku HayioHanvHul ekonomiunuil ynieepcumem imeni Cemena Kysneys, Xapkis

NMOPIBHANBHE AOCNIMKXEHHA MIKPOCEPBICHOI TA MOHORNITHOI
APXITEKTYPU ONA NIAT®OPMU HYATIB

VY cygacHOMY H()POBOMY CEPEIOBHIII IUTATHOPMH
TPYNOBUX YaTiB € KIIOYOBUM IHCTPYMEHTOM SK Yy
KOPIIOPAaTHBHUX, TaK 1 B OCOOHMCTHX KOMYHIKaIiHHUX
nporecax [4]. 31 3pocTaHHAM KUTbKOCTI KOPHCTYBAYiB Ta
00csriB 00pOOIIIOBAaHHX JIaHUX MOCTAE MUTaHHS BUOOPY
ONTHMAJIBLHOTO apXITEeKTypHOTO MiAXOJY: MOHOJIITHA
apxiTeKTypa, IO 30CEPEHKYE BCIO JIOTIKY B OJHOMY
3aCTOCYHKY,  Yd  MIKPOCEpBICHa,  Jie KOXEeH
¢yHKIIOHABHUI  MOAynb  (aBTOpHM3alis, o00poOka
MOBITOMJICHb, BIJICOCTPIMIHT TOIO) pPEai3yeThCs Ta
MacmTabyeTscs He3zanexkHo [l]. Bixm mpaBmipHOCTI
IIBOTO BHOOPY 3aJEXKUTHh TPONYKTUBHICTH, Oe3meka,
THYYKICTB, @ TaKOXX BHTPaTH Ha IiHQpacTpyKTypy Ta
MOJAIBITY MiATPUMKY [3].

AKTyaJbHICT 1 JOIUIBHICTh TaKOTO JOCIiIKECHHS
BU3HAYAIOTBCS, 30KpEMa, IIBHUAKAM  3POCTAHHIM
HAaBaHTAXXCHHS Ha Cy4acHI 3aCTOCYHKH, HEOOXIIHICTIO
OIEpaTHBHO J0JIaBaTH HOBHMH (DyHKLIOHAJN 1 BHOCUTH
3MiHM, @ TaKOX IPAarHEHHSIM KOMIIaHIi 3MEHIYBaTH
BUTpaTH Ha iH(pacTpykTypy U 3a0e3medyBaTu
e(eKTUBHE BHMKOpPHUCTaHHS pecypciB. MikpocepBicHa
apxiTeKTypa Ja€e 3MOTy MacmTa0yBaTH  OKpeMi
KOMITOHEHTH CHCTEMH BiJIIIOBIIHO 10 pealbHUX MOTpeo,
MOKpAIIy€e BiZIMOBOCTIHMKICTh Ta CHPOIIYyE€ OHOBJICHHS,
a/pKe MO>KHA 3MIHIOBaTH OJIMH CEpBic Oe3 BTpydYaHHS B
immi  [1]. BomHouac memeHTpaiizalis yCKJIaIHIOE
MOHITOPHHT, JIOTYBaHHS Ta KOMYHIKAIil0  MiX
cepBiCaMH, a TaKOXX MOXe 30UIBIIUTH BHUTpaTH Ha
iHGPACTPYKTYPY uYepe3 BEIUKY KiJIbKICTh PO3TOPHYTHX
KOMIIOHCHTIB. MOHONITHUH MifAXiJ, X0Y 1 MOJIETIIy€E
MOYaTKOBY pO3pOOKy Ta po3ropraHHs (a/pKe BCs JIOTiKa
MICTUTBCSI B OJHOMY BHKOHyBaHoMy ¢aiini um BeO-
cepBici), y JIOBIOCTPOKOBIA MEPCICKTHBI  MOXeE
MPU3BECTH 10 TPYAHONIIB i3 MacmTaOyBaHHSAM Ta
OHOBJICHHAM. 30UIBIICHHS O00CATY KOMY YCKJIATHIOE
BHECEHHS 3MiH 1 4acTO BHMMarae MaciiTaOyBaTH BECh
3aCTOCYHOK 3arajoM, a He JIMIIE Hai3aBaHTaXeHimi
KOMITOHEHTH [2].

Y Mexax [poro JIOCHIDKEHHS IepeadadeHo
pearmizamito JBOX MPOTOTHIIB IUIATPOPMH TPYHOBHX
YaTiB: MOHOJITHOTO 3aCTOCYHKY, IO 00’€IHY€e BCi
KOMITOHEHTH B OJIHY KOJOBY 0a3y, Ta MiKpOCEpPBICHOTO
BapiaHTa, Je¢ KOXeH (YHKIIOHANbHUH  MOMIYJb
BUKOHYETBCS SIK OKPEMHUH CEpBiC i3 B3aEMOJI€I0 Hepes
cranmaprusoBani APl [1]. ExkcnepuMeHTanbHi TecTH
000X BapiaHTIB HependadaloTh aHalli3 4acy BIATYKY,
MPOAYKTHUBHOCTi, BIIMOBOCTIMKOCTI Ta CKJIQIHOCTI
po3poOku ¥ MmacmraOyBaHHS, a TaKOX OLIHKY
e(eKTUBHOCTI O0OpaHOr0 apXIiTEKTYPHOTO pIlICHHS 3
omIsiAy Ha Pi3HI piBHI HaBaHTaxeHHS [2]. OuikyBaHMM
pe3ysbTaToM poboTu cTaHe KOMIUIEKCHHI

MOpIBHAUIBHUI ~ aHali3  mepeBar Ta  HENOJIKiB
MIKpOCEpBiCHOI i MOHOJITHOI apXiTeKTypH 3 TIO3HUIIH
MIPOAYKTHUBHOCTI, 3py4YHOCTI OHOBJICHHS,

MacmraboBaHocTi Ta peHtrademsHOCTI [3]. Kpim Toro,
OyznyTh chopMyJIbOBaHI MPAKTUYHI PEKOMEHAALIT 111010
BUOOpY ONTHMAJILHOTO MiJAXOIY 3aJISKHO B po3Mipy
KOMaH/Ii, BUMOT N0 LIBHJKOCTI PO3BUTKY IPOIYKTY U
OUiKyBaHMX  OOCSTIB  HAaBaHTaXEHHS, a  TaKOX
pO3pO0JICHO  MEMOHCTpANiMHUI  MPOTOTUI  YaT-
wiatgopMu y JBOX BapiaHTax, SIKUil CIyryBaTuMe
OCHOBOIO IIJIsl BIPOBAKCHHS pealbHUX MPOEKTIB [2].

OTxe, peamizamis IbOTO IOCITIIPKEHHS B paMKax
TUTIOMHOI POOOTH HO3BOJISIE 3M00YyTH KOMIDICKCHI
HaBUYKH TIPOEKTYBAaHHSA, pO3TOPTaHHA Ta OILHKH
NPOTPaMHMX  CHCTEM  Pi3HOI  CKIamHOCTi,  aJikKe
MOPIBHAHHA NTBOX AapXITEKTYPHUX MiJXOMIB A€ 3MOTY
raubine  3po3yMIiTH — NPUHLIMIKM  MaciuTaOyBaHHS,
MIATPUMKH W ONTHMI3allii, BOJHOYAC 3aJ0BOJILHIIOUH
Cy4yacHl BHMOTH JI0O HaJiMHOCTI Ta IPOXYKTUBHOCTI
porpaMHoro 3abesneueHus [4]. 3pemroro, pe3ynabTaTu
JOCHIJDKEHHSI  CHPUSTHMYTh PO3YMIHHIO, Yy  SKHX
BUIIAJKax MOIUJIBHO 3acCTOCOBYBaTH MIiKpOCEpBiCHY
apXiTeKTypy, a Jie lepeBary CJiiji Ha1aBaTH MOHOJIITHOMY
MiAXOMY, MO0 € OCOONHMBO BAXJIMBHUM Y KOHTEKCTI
r700aTbHUX TEHACHIIH PO3BUTKY PO3MOIIJIEHUX CHCTEM
i TmoTpeOM B THYYKMX Ta BHCOKOIPOIYKTHBHHX
pimreHHsx [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). TTopiBHSIHHS MOHOJITHOI Ta
MIKpPOCEPBICHOT apxiTeKTyp y po3polii BeO-3aCTOCYHKIB.
XapkiBChKUI HAI[IOHATBHUN YHIBEPCHUTET PaliOCICKTPOHIKH.
[EmextponHuit pecype]. - Pexxum JIOCTYTIY:
https://openarchive.nure.ua/bitstreams/d4d2c943-7dbf-4944-
8a52-b96145b5395b/download.
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PO3POBKA IHTEJIEKTYAJIbHOIO MOBIJIbHOIO AOOATKY AJIA
PO3MIBHABAHHA NOPOA COBAK HA OCHOBI MEPEX INMMBOKOIO
HABYAHHA

VY cydacHOMY CyCIIBCTBI 3pOCTae iHTEpec 0
TEXHOJIOTif, M0 TOEAHYIOTH INTYYHHH IHTENEKT Ta
MOOLTEHI TpuCcTpoi. OMHUM 13 MPUKIAJTHAX HATPSAMIB €
po3mi3HaBaHHSA TBapwH 3a ¢ororpadiiMu, MmO MOXKe
MaTd TpaKkTUYHE 3HAYEHHS y BeTepHHapii, KiHOJOTii,
HaBYaHHI Ta J03BULI. Y paMKax JOCIiKCHHS
nepeadavyacTbCss CTBOPSHHS MOOLIBHOTO TOJATKY, SKHIA
JI03BOJISIE KOPUCTYBaueBi BU3HAYATH MOPOAY COOAKH 3a
300paKCHHSIM.

3aBaaHHs JOCIIKSHHS:

® IMPOBECTH O] CYYacHHX pimeHp y cdepi
MOOLTEHUX CHCTEM PO3IMi3HaBaHHS 300paKCHb;

e BH3HAYNATH ONTHMANBHI apXiTeKTypHI pillIeHHSI
qurs peanizanii Android-gogaTky MoBoro Java;

e mimiOpaTH Ta MiAroTyBaTH HaOip 300pakeHb I
HaBYaHHS MOJIENI (1aTacet mopia cobak);

® HAaBYWTH Ta aJaNTyBaTH MOJeENb TJIMOOKOTO
HaBYaHHS 3 BUKOPHCTaHHSIM Metony transfer learning;

e iHTErpyBaTd MOAENb y MOOLIBHHMH JOAATOK 3a
nonomororo TensorFlow Lite;

e peanizyBaTd O0OpPOOKY 300paskeHb, JIOKAJbHE
30epeXeHHsT pe3yJbTaTiB Ta 3BOPOTHHHA 3B’SI30K i3
KOPHCTYBaueM.

VY mpormeci peanizamii Tpoekty Oyae 3MificCHEHO
aHali3 ICHYIOUMX TEXHOJIOTiH KOMIT FOTEPHOTO 30Dy,
30KpeMa  Mopenied  rIMOOKOro — HaBYaHHA,  SIKI
3aCTOCOBYIOThCS sl kiacudikauii  300paxeHb.
[Tnanyerbcst BHKOpPHCTaTH BIAKPUTI HaOOpH JaHUX
(dataset), mampukian Stanford Dogs Dataset, 1110 MicTATB
300paxenns nmoHaa 100 moping cobak. s JOCATHEHHS
BHUCOKOI TOYHOCTI Kiacugikamii Oyae 3acTOCOBaHO
miaxig transfer learning, 30kpeMa BHMKOpPHCTaHHS
morepeIHhO  HaBueHoi wmozeni  MobileNetV2  a6o
ResNet, amantoBaHoi 10 IOCTaBICHOTO 3aBJIAHHSL.

Tabmuus 1 — TeXHIYHI BJIaCTUBOCTI

Kpurepiii BapianTtu peasizarmii
CNN (nmanpukiian, ResNet,
Mozens MobileNet, EfficientNet),
TIINO0KOTO ..
Tpanchopmepu (Vision
HaBYaHHS
Transformer)
I TensorFlow Lite, ONNX, PyTorch
PEHMBOP Mobile
Open-source Habopu (Stanford
Bbaza nannx Dogs, Google Open Images) a6o
BJIACHI JIaTaceTH
O06poodka Jlokansna (Edge Al) uu cepBepHa
JTAHUX (xmapHuuit API)
SIk pe3ynbTat Oyze:

° CTBOPEHO e(eKTHBHUI MOOITHHHHO IOIATOK,
10 3a0€3MeYNTh TOYHICTh PO3Mi3HABaHHS MOHAT 92%);

. MPOBEACHO ONTHUMI3AIlI0 MPOIYKTUBHOCTI IS
poOOoTH Ha MOOITFHIX MPUCTPOAX Oe3 BTPATH TOYHOCTI,

. po3pobieHo 3py4YHUI KOpHUCTYBalbKUI
inTepdeiic 3 IHTYITUBHUM YIpPaBIiHHAM Ta KOPUCHUMU
byHKIiIMA.

MoOinpHuE  gomaTok Oynme peani3oBaHO Ha
wiatgpopmi  Android 3  BHKOpPHCTAaHHSIM  MOBH
nporpaMyBaHHs Java. Jlid BOPOBAIKEHHS ILUTYYHOIO
iHTeNeKTy Ha mpHCTpol Oyne 3actocoBaHo TensorFlow
Lite - merkoBaroBy Bepciro gpeiimBopky TensorFlow, mo
Ja€ 3MOry 3amycKaTd MoJeNi TIJIMOOKOrO0 HaBYaHHS
JIOKaJIbHO, 0e3 MoTpeOu y cepBepHOMY 3B’s13Ky. lonatok
Oyne matu MOIyJh Jis 30epiraHHs Ta oOpoOKH TaHUX
KOpHUCTYBaya, BKIIOUAIOUM Pe3yNIbTaTh Kiacudikamii Ta
MoB’si3aHy 3 HuUMHU iH(opmariiro. [Jlns momepenHboi
00poOku 300pakeHp (KaapyBaHHs, MaciiTaOyBaHHS,
HOpMaIi3allisi KOJbOPY) IUIAHYEThCS BHUKOPHCTATH
6i6miorexy OpenCV. Pe3ynbraru po3ni3HaBaHHs OyayTh
30epiratucsi y JIOKaubHIA 0a3i gamux SQLite 3
MOXIMBICTIO CHHXPOHI3allii 3 XMapHUM CEpeIOBHILEM
Firebase mist 30epexeHHs iCTOpii MOMIYKiB.

BaximBOWO ~ YAaCTHHOK  3aCTOCYHKY  CTaHe
peaizaiisi 3BOPOTHOTO 3B’A3KYy 3 KOPHCTyBa4eM -
KOPHCTYBa4 3MOXE IMiJATBEPIKYBaTH ab0 BUIPABIATH
pesynbTaT pO3Ii3HaBaHH, 1o JI03BOJIUTH
Y/IOCKOHAJIIOBAaTH CHUCTEMY B HACTYIIHUX BEPCIsX.

OuikyeTbCs, 10 po3poOiieHe pileHHs Oye
3pYYHUM 1 KOPUCHUM JUIsl IIUPOKOTO KOJIa KOPUCTYBauiB
- BIACHUKIB co0ak, BeTepHHApiB, BOJOHTEPIB,
3003aXUCHUKIB, CTYICHTIB Ta BCIX, XTO I[IKABUTHCS
nopojamu cobak 1 6a)kae IIBUIKO OTPUMYBATH TOUHY
iH(opMaTIIi.

Cnucok nitepatypm

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

2. OpenCV Library. Pexxum JIOCTYTIY:

https://opencv.org/ (nata 3Bepaenns: 21.03.2025).

3. Stanford Dogs Dataset. Pexum poctymy:
http://vision.stanford.edu/aditya86/ImageNetDogs (mata
3BepHeHHS: 21.03.2025).

4. Android Developers. Java for Android. Pexxum
JIOCTYIY: https://developer.android.com (mata
3BepHeHHs: 21.03.2025).
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PO3POBJIEHHSA IHOOPMALIMHOI CUCTEMU

CydacHi CHCTEMH TECTyBaHHA 37eOiLTBIIOrO
MOKJIAJal0ThCSI Ha TECTYBaHHSA, SKI BHKOPHCTOBYIOTH
TECTH 3 BXKE MIATOTOBICHUMH BapiaHTaMH BiIIMOBiNCH,
mo o0OMeXye 3IaTHICTh OI[HIOBaTH pO3YMIiHHS Ta
3aCBOEHHS ~ MaTepiady. BukopucTaHHsS — IITY4YHOTO
intenekty (Al) Ta TexHomoriit 00poOKK MPUPOAHUX MOB
(NLP) nmae MOXIHMBICTH OIIHIOBAaTH Ta aHali3yBaTH
3aBIaHHsI 13 BUTbHO-KOHCTPYHOBAHOIO BIAMOBIAII0 — SIK
KOPOTKOIO Tak i po3ropHyToto [2]. Lle cripusic po3BUTKY
KPUTHYHOTO MHUCJICHHS, BJIOCKOHAICHHS HABUYOK JUIS
(opMyBaHHS IyMOK Y4YHIB Ta BJIOCKOHICHHA IX
3IaTHOCTI JIO aHaJi3yBaHHS BIacHUX poOiT [1].

Bimomum € cmocid TepeBipkd  BMICTYy  3a
nonomororo moxeirer GPT 1 TeXHIKM MAaIIMHHOIO
HaByaHHSI. OCHOBHMMH KPHUTEDIIMH OLIHIOBaHHS €
JIOPEYHICTh, MOCIIJOBHICTh, I'PYHTOBHICTh Ta IIOBHOTa
BIJIMIOBIZIi HAa IOCTaBJICHE 3aBIaHHA [2], MpOTe Taki
CHUCTEMH II¢ HE TIPUCTOCOBAHI [UIS JIiarHOCTHKH
HaBYAIBHUX JOCSITHEHb CTYACHTIB. OTKEe, METOIO MaHOI
pobotu € po3pobseHHs iHGOPMAIIHOT CUCTeMH, sKa
nependavae HaJaHHs ONEPAaTUBHUX BIANOBIZEH, Topaan
MO0  TOKpAIIEHHS BigMOBiAed Ta  CKIagaHHA
CTaTHCTHKH YCIIIIHOCTI Al KopucTyBauiB. Cucrema
Mae 3a0e3ledyBaTH IMEperisy Hepediry mianory, s
BUSIBJICHHS IIPOTJIMH Y 3HAHHSIX 1 HaJIaHHS BIIIOBIAHUX
HaBYAIBHUX MaTepiaiis [3].

Jns CTBOPEHHS e(eKTUBHOT CHUCTEMU
CaMOJIarHOCTUKN  TOTPIOHO  BU3HAYMTH  KpHUTEpii
moOyI0BH [iaiory Ta CHOCcOOM MOJAaHHS B CHUCTEMI
KJIIOYOBUX  acleKTIB  HaBYAIBHOIO  Marepiaiy,
TEXHOJIOTIIO MiJATOTOBKK HAOOpPIB JAHMX JUIS HAaBYAHHS
cHCcTeMH. BaxIMBUM acleKToM CaMOJiarHOCTUKH 13
BUKOPDHCTAHHSIM €JIEMEHTIB IITYYHOTO IHTENEKTy €
3aCTOCYBaHHS caMe INOSICHIOBAaHMX MOJIENeH, sIKi 3/aTHi
MOSICHUTH CBOi BUCHOBKHM Ta PEKOMEHAIli.

VY 11bOMy KOHTEKCTi JOIUIBHO PO3IIISTHYTH MOJIETb
SAMR (Substitution, Augmentation, Modification,
Redefinition), ska onmcye piBHI iHTErparii TEXHOJIOTIH B
ocBiti. Substitution — irdopmarmiitai TexHomorii (IT)
3aMiHIOIOTh TPAAMLINAHI 1HCTpyMeHTH 0e3 3MiHM iX
(yHKmioHambHOCTI. Augmentation — 3actocyBaHHS IT
nmokpairye QyHKmioHanpHicTh. Modification — IT
3MIHIOIOTh  CTPYKTYpy 3aBiaHb. Redefinition —
CTBOPIOIOTH HOBI METOIM HAaBYAHHS. Y CAMOKOHTPOJII Ha
ocuoBi Il cucrema mpoxoaWTs BCi I eTamu: Bix
MEPEBIPKU  BIATOBiACH 10 aHamily 3 aJanTUBHUMH
pexoMeHnaariamu [3].

R Tech aflows for the creation of [y = i
b new tasks, previously w
edefinition fi i
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 @; l Iy %
" substitute, with functional | - p L
Augmenta!lon improvament v/ \J :

Pixlr Express Haiku Deck Google Search VideoFx Live

Tech acts as a direct tool \q-
substitute, with no 4 = E G
functional change 4

iBooks  Calculator Dictionary.com  Pages.

SUbslitution

ENHANCEMENT TRANSFORMATION

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

Puc. 1. Monens SAMR.

Po3pobutoBana cucteMa Mae Ha METi CIIPOCTUTH Ta
aBTOMATH3yBaTH IIPOIIEC TECTYBaHHS B HaBYaHHI,
JOIIOMAraroyy IiJBHUIIUTH HE3aJICKHICTh Ta aKaJICMIYHY
YCHIIIHICTE CTYACHTIB. [HTErpalis TaKuxX TEXHOJOTIH y
IpoLeC OLIHIOBAHHA 3HAHb JIO3BOJSE ITOKPALIUTH
3araypHy SIKICTb OCBITHBOTO TIPOIECY SK 1 JUIA
BUKJIAJIaviB Ta i A oTpuMyBadiB ocitu [3]. Kpim Toro,
i CHCTEeMH MalTh IMOTCHIIAN iHTerpamii B iCHyIOUi
OHJIaliH HaBuasbHi Mardopmu, Taki sk Moodle,
posumprooYn X GyHKIIT Ta chepy 3acToCyBaHHS.

Cnucok nitepatypu

1. L. B. Nilson, Creating Self-Regulated Learners:
Strategies to Strengthen Student’s Self-Awareness and
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AOCHNIAXKEHHA BrNJINBY BNPOBAIXKEHHA TELEGRAM-BOTIB HA AKICTb
OBCITYTOBYBAHHA Y COEPI NOCHY

Y cywacHMX yMmoBax ImudpoBi3amii 0OizHECy
Bukopuctanus Telegram-00TiB y chepi mocnyr crae Bce

OibII  aKTyaJIbHMM.  ABTOMAaTHU30BaHI  CHUCTEMH
KOMYHIKalil  JO3BOJIIIOTH ~ 3HAYHO  ITOKPAILUTH
MIBUAKICTD Ta SKICTh OOCIyrOByBaHHS KJII€HTIB,

ONTHMIi3yBaTH Oi3HEC-TIPOLIECH Ta SMEHIIIUTH BUTPATH Ha
nepconai. Telegram-00TH BUKOHYIOTh HU3KY BaKJIMBUX

GyHKINA,  Takux K HaJaHHS ~ KOHCYJbTAIIii,
oopmiieHHST  3aMOBIICHb,  OpPOHIOBAaHHS  MOCTYT,
MPOBEACHHS ONMUTYBaHb Ta IHIN oOmeparii, o

TPagUIifHO BAMArajid yd4acTi JIFOMUHH. JOoCHimKeHHS
CIpSIMOBaHE Ha AaHaNi3 BIUIMBY  BIPOBAIKCHHS
Telegram-60TiB  Ha  epEeKTHBHICTH Ta  SKICTh
00cCITyTOBYBaHHS KIIIEHTIB y Pi3HUX cepax MOCIYT.

Telegram € ofHi€r0 3 HAWMOMYJSIPHIMIKX TIATHOPM
Juist kKomyHikanii B Ykpaini. CraHoMm Ha 2025 pik, #oro
BUKOPHCTOBYIOTh MIILHOHH YKpaTHIIiB, 1110 pOOUTH HOTO
NpUBaOINBUM IHCTPYMEHTOM JUIsl Oi3HECY Ta CEpBICHOTO
00CITyTOBYBaHHS. [MonynspHicTh atdopmu
MOSICHIOEThCSA 1 IIBHIKICTIO, OE3MEKOI0, MIUPOKHUMHU
MOMIIMBOCTSMH ~ aBTOMAaTH3aIlii Ta  BiJCYTHICTIO
pexiamMu, MmO copuse KOMMOPTHIH B3aeMomii Mix
KIieHTaMu Ta KommaHismu. Buxopucranas Telegram-
OOTIB BiIKpHBAa€ HOBI MOXIMBOCTI IUIS MiAIPHEMCTB,
JTO3BOJISTFOYH 3a0€3MEUNTH KITIEHTOOPIEHTOBAHHUN CEpBiC
i3 MiHIMQJIbHUMU 3aTPaTaMU.

Merojonorisi  JOCHI/KEHHsT ~ BKIIIOYAE  aHai3
BIATYKIB KOPHCTYBauiB, NPOBEJICHHSI OIHMTYBaHb Cepell
KJII€HTIB, @ TAKOX TOPIBHSHHS KIIOYOBHX IOKAa3HHUKIB
00CJTyrOByBaHHS JIO Ta IMICJIs BIPOBAPKEHHS OOTIB.
30Kkpema, OIIHIOIOTHCS TaKi acleKTH, SK IIBUAKICTH
BIJITIOBiJIi HA 3aIIUTH, PiBEHH 32I0BOJICHOCTI KITI€HTIB.

[NonepeaHi pe3ybTaTH JOCTIKSHHS MMOKa3yHOTh,
mo BukopuctaHHI Telegram-0OTiB crpuse 3HAYHOMY

MOKpAIIEHHIO  SKOCTI  OOCIyrOBYBaHHSA.  3aBISKH
aBTOMaTH3alil THIOBMX 3allMTIB Ta MOYIIMBOCTI
iHTerpanii 3 CRM-cuctemaMu T ABHIIY € THCSI
e(eKTHBHICTh KOMYHiKaIiii, 3MEHILY€EThCA

HaBaHTAXXCHHS HA OIEPaTopiB, a KIIE€HTH OTPUMYIOThH
BIAIIOBI Il IIBUIIIIE.

OcHOBHI KpHTepii e(eKTHBHOCTI 6ora
BKITIOYaTUMYTh IIBHIKICTh PEAKIii HAa 3aIIUTH, TOUYHICTh
BIATIOBiJeH, IHTErpamio i3 30BHIMIHIMU cepBicaMH Ta
aJaNTUBHICTH JI0 Pi3HUX CIICHAPIIB B3aEMOIi.

Telegram-00TH MalOTh HU3KY I€peBar, TakuX SK
islogoboBa  JOCTYNHICTh,  MacmiTaboBaHICTH — Ta
MOJKIIMBICTh TepcoHamizamii. OmHaK cepen HEIOJIKiB
BapTO BiJ3HAYMTH OOMEXKEHY 31aTHICTh pPO3IIi3HABATH
CKJagHi 3amuTH 0e3 3aCTOCYBaHHSA METOMIB IITYYHOTO
IHTENeKTy, MOJMJIMBI TeXHi4HI 3001 Ta HEoOXiTHICTH
MEepiONIHOTO OHOBJICHHS.

Y Mexax JocmikeHHI Oyae po3pobieHo
Telegram-6ot mns cdepu mocmyr.. OCHOBHI KpuTepii
e(eKTUBHOCTI 00Ta BKIHOUATHMYTh IIBHIKICTh PEaKIlii
Ha 3alUTH, TOYHICTL BIJMOBIJEH Ta aJaNTHBHICTL J0
pi3HMX CIIeHapiiB B3aeMOii.

st ctBopenns Telegram-60Ta BUKOPUCTOBYIOTHCS
pizHomaHiTHI TexHouorii. OcHoBoro € Telegram Bot AP,
KM 3a0e3Meuye B3aEMOJi0 00Ta 3 KOPUCTyBauaMH Ta
iHAMH ~ cepBicaMu.  HalmommpeHImow  MOBOIO
MpoTpaMyBaHHA i po3poOku 0oTiB € Python 3aBmsxu
Oibmiotexkam aiogram Ta telebot, mo mOJErmIyIOTH
POOOTY 3 ACHHXPOHHHUM MPOTPaMyBaHHSIM.

BucHOBKH JOCII JPKSHHS CBigUaTh po
MEPCICKTHBHICT, BOpOBaKeHHA Telegram-0otTiB y
chepi mocmyr. Hamanmi miaHyeThcst OUIBIN [ETaabHE
BUBUCHHS OKPEMUX Tally3eil Ta aHali3 JOBIOCTPOKOBOI'O
BILUTUBY OOTIB.

Cnucok niTepaTtypm

1. Meroauuni pexomeHnaamii bi (o) BUKOHAHHS
MAaricTepchkoi IUIIOMHOT POOOTH Sl CTYACHTIB OCBITHBO-
npodeciiinoi nporpamu "Komm'totepHi Haykn'" clienialbHOCTI
122 "Komn'torepHi Hayku" Apyroro (MariCTepchbKoOro) piBHSA
[EmexTponHuit pecype] - Pexnm JIOCTYITY:
http://repository.hneu.edu.ua/handle/123456789/26552

2. Odimiiina  mokymenramis Telegram Bot  API
[Enexrponnuit pecypc] - Pexum JIOCTYIIY:
https://core.telegram.org/bots/api

3. JlokymMeHTaItis Python-6i6ioTexu aiogram
[Enexrponnuit pecypc] - Pexum JIOCTYIIY:

https://docs.aiogram.dev/
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3ACTOCYBAHHSA BNTIOKYENHY B CUCTEMAX ENIEKTPOHHOIO FONNOCYBAHHA

Y cydacHOMy CBITI LIU(POBi3allisl OXOIUTIOE BCi
cepu CyCITBHOTO KUTTS, 30KpeMa MOJIITHYHI MPOIECH.
OnHUM 13 KIIOYOBUX HampsMiB TpaHcdopmamii €
BIPOBADKCHHS €JIeKTPOHHOro royiocyBaHHs. IIpore,
TPaguIliifHI  €JIEKTPOHHI  CHCTEMH  TOJIOCYBaHHA
CTUKAIOThCS 3  HHU3KOK  NpoOIeM:  HeHOCTaTHA
MPO30PICTh, PHU3HUKH (anbcu@ikariii, Bpa3IuBICTh [0
KibepaTax i 37I0BXKUBaHb. Y IIbOMY KOHTEKCTI TEXHOJIOTis
OJOKYeHH  po3MIAmaEcTbCs  SIK  HEePCHCKTHBHUH
IHCTpYMEHT JUIsl MiJBHIIEHHsS JOBIpM 110 BUOOPUYOTO

mporiecy, 3a0e3leucHHs  LUTICHOCTI  TOJIOCIB  Ta
BIZAKPUTOCTI pe3yibTatiB [1].
Mertoro Maii0yTHBOTO JIOCITIPKEHHS €

NPOEKTYBaHHS Ta KOHLENTyajlbHA PO3pOOKa MPOTOTUILY
EJIEKTPOHHOT CHCTEMHU TOJOCYBaHHs, 3aCHOBaHOI Ha
6nokuyelH-TexHoMorisAX. Taka cucteMa Mae 3a0€3MeUnTH
JIETIeHTpati3oBaHe 30epiranHs iHdopmarii mpo roiocw,
J€ KOXXHE BOJICBHSBICHHS MPEACTABISIEThCA  SIK
TpPaH3aKLisg y JAHIIOTY OJOKiB, MO YHEMOMIIUBIIOE
Oynp-siki HecaHKIioHOBaHI 3MiHH. IlepenbadaeTpes
BUKOPHCTAHHS CMapT-KOHTPAKTIB Uil aBTOMAaTH3amii
OCHOBHHMX MpOLEAYp TOJIOCYBaHHsS, IO JO3BOJHTH
3MEHILIUTH BIUIMB JIFOJICHKOTO (hakTopa Ha pe3ysbTar
BUOOpIB [2].

Y Mexax poOOTH IUIaHYETHCS IPOBECTH aHAII3
KJIIOYOBUX BHMOI JI0 TaKUX CHCTeM: 30epexeHHs
AHOHIMHOCTI KOPHCTYBadJiB, 3aXHCT BiJ TMOBTOPHOTO
TOJIOCYBaHHS, IIPO30PICTh IPOLECY TOJOCYBaHHS IS
BCIX YYaCHHUKIB, MOJIMBICTh HE3aJIE)KHOI TEPEeBIpKH
pe3ynbTaTiB, MacmITadOBaHICTh Ta JOCTYMHICTE. Ha
OCHOBI IIOTO aHaNizy Oyae CPOpPMOBAHO TEXHIYHI
BUMOTH JI0 TPOTOTHITy Ta MOOYAOBAHO apXiTEeKTypHY
Mojienb cucteMu [3].

Takox nependavacThesl OIS ICHYIOUHX PillieHb Yy
chepi OnokueitH-ronocyBanus (30kpema Voatz [4],
FollowMyVote) 3 MeTOH BHUSBICHHS IX CHIBHHX Ta
cnabKHUX CTOpiH, a TaKoX IOTEHLIHHUX HAampsMiB
BrockoHaneHus. OcoOimBy yBary Oyae TpHUAiIIEHO
NUTAHHAM  KpunrorpagidHoro  3aXucTy  JIaHuX,
ayteHTH(]iKanii BHOOPIIB Ta IOPUAWYHUM acleKTaM
BIPOBADKEHHSI TOJMIOHUX CHCTEM Yy JIep)KaBHOMY
cekTopi [5].

OuikyeTbcs, IO  pe3yibTaTh  JOCIIJUKEHHS
CHPUSATHMYTH ITOTITHOIEHOMY PO3YMIHHIO MOXKIIBOCTEH
OmoxueiH-TexHONOTiE y cdepi e-memokpaTtii, a
po3po0iieHa KOHIEMIiS CHCTEMH MOXE CIyTryBaTH
OCHOBOIO ISl TIOJIAJIBIIUX MPAKTHYHUX PO3poOOK abo
HaYKOBHUX JOCIIKEHb.

YV Mexax JOCHIDKEHHS TaKoX TependadyacThes
CTBOPEHHSI TECTOBOTO CEPEIOBUINA ISl MOJICIIOBAHHS
NpOLIECY TOJIOCYBaHHS 13 3aCTOCYBaHHSM JIOKAJIBHOI
6nokueliH-Mepexi. Lle 703BOIMTH MPOIAEMOHCTPYBATH

OCHOBHI €TaITH: PEECTPAILif0 BUOOPIIIB, TOJaHHS T'OJIOCIB,
¢ikcanito TpaH3akUili y ONOKYEeHHI Ta MiIpaxyHOK

pesynbrariB. OcoOnuBa yBara Oyne TmpuiiieHa
MepeBipmi  HE3MIHHOCTI  3amHCiB,  3a0e3ICUCHHIO
KOH(iNEHIIIfHOCTI TOJOCIB, a TakKoX Bi3yauisamii

pesynpTatiB 'y myOmigHOMYy peectpi. Takmit miaxin
HaJacTb 3MOTY OLIHHTH HPAKTHYHY >KUTTE€3IATHICTH
KOHIIENII Ta BH3HAYUTH MOXIMBI TEXHIYHI abo
opraHizamiitHi 6ap’epu I ii BIPOBAIKCHHS.

Cnucok niTepaTtypum

1. Zyskind G., Nathan O., Pentland A.
Decentralizing Privacy: Using Blockchain to Protect
Personal Data // IEEE Security and Privacy Workshops.
—2015.—P. 180-184.

2. Swan M. Blockchain: Blueprint for a New
Economy. — Sebastopol: O’Reilly Media, 2015. — 152 p.

3. Noizat P. Blockchain Electronic Vote //
Handbook of Digital Currency: Bitcoin, Innovation,
Financial Instruments, and Big Data / ed. by D. Lee. —
Academic Press, 2015. — P. 453-461.

4. Voatz — Official Website [Electronic resource].
— Access mode: https://voatz.com

Proskura Y., Pavlov D., Korolovych N.

Blockchain technologies in electronic voting systems //
CEUR Workshop Proceedings. —2021. — Vol. 2923. —
P. 173-177. — Access mode: http://ceur-ws.org/Vol-
2923/paper27.pdf

35


mailto:vadym.krupin@hneu.net
https://voatz.com/
http://ceur-ws.org/Vol-2923/paper27.pdf
http://ceur-ws.org/Vol-2923/paper27.pdf

YK 004.89:81°33:614.2(477)

pucsoxamii Haniin, 3agagaud Biktop

prysiazhnyi.d@gmail.com, viktor.zadachyn@m.hneu.edu.ua

Xapxiscokuii HayionanbHull ekoHomiunull yrigepcumem imeni Cemena Kysueys

METOAUKA 3ACTOCYBAHHA NLP-MOD,EJ'IE_I?I AnA BUABJIIEHHA
HEABTEHTUYHUX BIATYKIB Y KOHTEKCTI YKPAIHCBKOIrO MEOAUYHOIO
PUHKY

B ymoBax BoeHHOro crany B YKpaiHi 3pocia
BaXITUBICTh OHJIAWH-BIATYKIB IS BHOOPY MEIUYHUX
3aKJaiB abo JikapiB, OCKUIBKU 23% yKpaiHIiB 3MiHHUIH
mikapie (BOO3, 2024). BusBneHHs HEaBTCHTHYHHX
BIITYKIB € KPUTHYHUM, aJPKe HEMpPaBWIBHUN BHOIp
MEIUYHHUX IOCIYT MOXXE€ MaTH CEepPHO3HI HACHIAKH Ui
3mopoB's mamieHTiB. 3actocyBaHHsA NLP-momeneidt mis
aHalizy YKpaiHCBKOMOBHHX MEIWYHUX BIATYKIB €
MEPCICKTHBHUM HATIPIMKOM JOCHTipKeHHS [1].

Meta pobotu momsrae y mocuimkenHi NLP-
MoJesnel it e(peKTUBHOTO BUSBJICHHS HEaBTEHTUYHUX
BITYKIB Ta PO3POOJCHHI METOAMYHHX PEKOMCHIAIIii
IIOJI0 3aCTOCYBaHHA LUX MOJENIe Ha IPaKTHIII.
OCHOBHUMH 3aBJaHHAMH € aHami3 icHyrounx NLP-
Mojielied  Juii  BHSBJICHHS  (aibIIMBHX  BIATYKIB,
JOCHIDKEHHST ~ 0cOoONMBOCTE  yKpaiHCHBKOMOBHHX
MEIMYHAX BIATYKIB a TakoX (OpMYTIOBaHHA Ta
MepeBipKa rinoTe3 moa0 e(peKTUBHOCTI Pi3HUX MOJAETCH
Ta  BH3HAUCHHA  ONTHMAlbHHMX  MIAXOAIB A
YKPaiHCBbKOTO MEAUYHOTO PUHKY [2].

OO0'eKTOM JIOCHI/DKEHHS € TPOLEC BHSBICHHS
HEaBTEHTUYHHMX BIATYKiB 3a jgomomororo  NLP-
TEXHOJIOTIH, a mpeMeToM — e(eKTUBHICTh pi3Hux NLP-
MoJieNiell s aHami3y yKpaiHCBKOMOBHHX MEIUYHUX
BIATYKiB. Y pPOOOTI BHKOPHCTOBYIOTHCSI TaKi METOAU
qociimkenns [3]:

® OpIBHILHUIN aHai3
KOPITyCHUI aHai3 MEANYHHUX BiT'YKIB;

e CcKCIICpUMEHTaJbHA TEpeBipKa
CTaTHCTHYHWHN aHAJI3 pe3yJIbTaTiB.

OCHOBHI TiITOTE3X TOCITIDKEHHS:

1. TpaHChOpMepHI MoJelNi, MOMepeTHhO HaBYCHI
Ha YKpaiHCPKOMOBHHUX KOpIycaX, C(QEeKTHBHINI 3a
GaraTOMOBHI MOJIEII;

2. fine-tuning Ha MeIWYHMX TEKCTaX MiJBUIILYE
TOYHICTP KIacHu(ikamii BiATyKiB;

3. KOMOiHOBaHMH aHadi3 JIHTBICTHYHUX Ta
CTATHCTHYHHX XapaKTEPUCTHUK JIA€ KPallli Pe3yJIbTaTH.

Jis mepeBipky rinore3 3acToCyeMO KOMIUIEKCHUH
migxig. CnovaTky CTBOPHMO KOPIYC yKpaiHCbKOMOBHHUX
MEIMYHHX BIATYKIB 3 BITKPUTHX JKEPEJ, BKIIOUAI0UH 5K
CIpaBKHi, TaK 1 IITYYHO CTBOPEHI HENpPaBIMBI BIATYKH
JUIs HaBYaHHA Mojened. Texctu OymyTh oOpoOieHi 3a
JIOTIOMOT0I0  CTIeNialbHUX 1HCTPYMEHTIB yKpaiHCHKOi
MOBH (pO30HUTTS Ha CIIOBA, MPUBEJACHHS J0O MOYATKOBOI
(hopmu, BUANEHHS HE3HAUYIIHX CIIB), 3 ypaxyBaHHAM
MeangHOi TepMiHoiorii. BaxxiamBo Oyne BHKOpHCTaTH
BEKTOPHI IPEACTaBICHHS CIiB, HABYCHI Ha YKPaiHCHKUX
MEIUYHHUX TEKCTaX.

NLP-monenei,

rimores Ta

OCHOBHI MOAENI AJIsI AOCIIIKSHHS:

1) TpanchopmepHi MoJeNi IS YKPaiHChKOT MOBH
(UkrBERT, 6aratomoBHuii BERT);

2) peKkypeHTHI HEHpOHHI Mepexi 3 MeXaHi3MOM
yBaru (BiLSTM+Attention);

3) komOiHOBaHi Mojemi, IO
CTAaTUCTHYHUHA Ta JIHTBICTUYHUH aHAII3.

Takox Tpeba MOCTHIIATH OCOOIMBOCTI TEKCTIB:
OyInoBy peueHb, Pi3HOMAHITHICTH CIIiB, BUKOPHCTaHHS
MEIWYHUX  TEpMIHIB Ta  eMOI[IHOI  JICKCHKH.
CTaTUCTUYHUI aHalli3 BKIOYATHME BUBUCHHS YaCTOTH
CliB Ta TEeMaTHYHE MoJeltoBaHHs. EdexTuBHICTH
MoJieneld Tpeba OLIHUTH 3a CTAaHJAPTHUMH ITOKa3HUKaMHU
(TouHicth, moBHOTa, F1-Mipa), 0co0NMBO 3Bakaroun Ha
3MEHIICHHS IMOMWIJIOK Mpu Kiacudikaiii crpaBXkHIX
BIJITYKIB.

OuikyBaHi pe3yJbTaTH IOCHIHKCHHS BKIIOYAIOThH
MOpIBHANBHUYM aHami3 edekTuBHOCTI pisHMX NLP-
MOJEJNeH I aHalli3y YKpaiHCBKOMOBHHX BIATYKIiB IPO
MEJUYHI 3aKJIaJd YW JIKapiB; BU3HAUCHHS KIIIOYOBUX
JMHTBICTUYHUX Ta CTaTHCTHIHUX MapKepiB
HEaBTEHTUYHOCTI Yy IMX  BIATYKax; MpaKTUYHI
peKoMeHAalll 1010 BUOOpY Ta HaNALITYBaHHS MOJEIeH
U e(hSKTHBHOTO BHSIBJICHHS HEABTCHTHYHHUX BIATYKIB.
Po3pobiieni MeToauKM MOXYTh OyTH aJanToBaHi Uis
BUKOPUCTaHHSA B IHmIUX cdepax, Jge mnpodiaema
JIOCTOBIPHOCTI OHJIAfH-BIATYKiB HaOyBa€ KPUTHYHOTO
3HAYCHHS.

NOEAHYOTh

Cnucok nitepatypm

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
0-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

[umunenko Amutpo, 3anaunH Bikrop

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

Xapxiscokuii HayionanbHull ekoHomiunull yrigepcumem imeni Cemena Kysueys

PO3POBJIEHHA IHOOPMALUINHO-AHATIITUYHOI NNAT®OPMU ANA AOMNOMOIru
Y NPALEBNALUTYBAHHI HA OCHOBI AHANI3Y YKPAIHCBKOIO PUHKY
BAKAHCIU B IT-CPEPI

VY cydyacHHX yMoBaxX YKpaiHCBKOTO PHHKY Mpaii
OIHUM 13 HaWOUIBII TEPCHEKTHBHUX 1 IMHAMIYHUX
HanpsaMKiB € IT-ramy3s. [L{opidHO KiTBKICTh BaKaHCIH y
it cdepi crabigpbHO 3pocTae, MO CYNPOBOIKYETHCS
MIIBUILIEHHSAM KOHKYPEHIIIT cepe]] KaHIUJaTiB Ta YaCTOI0
3MIHOI0 BHUMOI' POOOTONABIIB JO PiBHA KOMIICTCHIIIH
nperereHTiB [1]. Ile cTBOproe 10IaTKOBI TPYIHOIII 5K
JUIsT OCBIMYEHHUX CHEIaliCTiB, TaK 1 OCOOJHMBO st
MOYATKIBIB, K JIMIIE IIAHYIOTh PO3MOYaTH Kap’epy B
iHpopMaliiHUX TexHoJoriax. Yepe3 MIBHAKI 3MiHK
TPEH/iB HAa PUHKY Npalli KaHIUIATH YacTO CTUKAIOTHCS 3
npoOJIeMOI0 BH3HAYCHHS TPIOPUTETHUX HAIPSMKIB
HaBYaHHS Ta PO3BUTKY, HE 3HAIOUH, SIKi CaMe TE€XHOJIOT1i
qu HaBUYKHU HeoOXiH1 IS YCIIITHOTO
MpaIeBIaITyBaHHS caMe 3apas.

Hapasi B YkpaiHi icHYIOTh MOMYJSAPHI TUIATHOPMHI
JUIsl TIOUIYKY po0oTH, Taki sik work.ua, rabota.ua abo
dou.ua, mpoTe BOHM HE HAAAOTh KOMIUIEKCHOTO
IHCTpYMEHTapio Ui JeTaIbHOTO aHayizy
3aTpeOyBaHOCTI TEXHOJOTIH 1 HaBHYOK Yy po3pisi
KOHKPETHHX TMocan uyu cremiamizamidi B IT-cdepi.
KopucryBaui mmx miatgopM IepeBaKHO OTPUMYIOThH
3araipHy iH(pOpMAIIilo, IKa HEe JO3BOJIIE YiTKO OLIHUTH
BJIaCHI 3HAHHS Ta PiBEHb MIJTOTOBKH JI0 BUMOT PUHKY
[2]. BiacyTHICTP JOCTYMHOTO aBTOMAaTH30BAHOTO
pilIeHHS U1 PeryJsIpHOTO MOHITOPHUHTY TpEH/IB
3MeHIIye e()eKTUBHICTh MIATOTOBKH KAHIUAATIB, IO
HEraTUBHO BIUIMBAE HA IXHIO KOHKYPEHTOCIIPOMOXKHICTh
i1 9ac MoIIyKy poOoTH.

3 omsay Ha BKa3aHi MpOOJEMH IPOIOHYETHCS
CTBOPUTH 1H(OPMAIIHO-aHANITHYHY BeO-1IaThopmy,
sKa JJO3BOJIUTH aBTOMATHYHO 30MpaTH, aHami3yBaTH i
Bi3yaji3yBaTH  aKkTyaJbHI  JaHi  IIOJO  HOTped
poboromaBmie y chepi IT B VYkpaini. OcHOBOIO
wiatpopmMu crane BukopuctanHsi API Ta TexHOOTIiH
BeO-ckpaminry aist 30opy iHdopmanii npo BakaHcii 3
HNOMYJISIpHUX yKpaiHChkux cairiB [3]. Ilicims mporo
oTpuMaHi JaHi  OOpOOIATUMYTHCS  AHATITUYHUMHU
ITOpPUTMaMH Ui (OPMYBaHHS CTAaTUCTHYHHUX 3BITIB,
SKi HaZaBaTUMYTh KOPHCTyBadaM TOYHI KUTBbKICHI Ta
MPOLIEHTHI MOKA3HUKHU TOIMYJISIPHOCT] MEBHUX HABHYOK,
TeXHOJIOTiH Ta kBaui¢ikanifHux piBHiB (Junior, Middle,
Senior) mms  oOpanmx  BakaHciii. Hampukman,
KOPHCTYBad, 3aliKaBICHUH y IMIpaleBlalITyBaHHI Ha
nocany Python Developer, oTpumae neranbHy aHaIITHKY
MI0JI0 TOro, sIKi came (peHMBOpPKH, TexXHOJIOrii abo
JIOJJATKOBI HABWYKW € HAHOUIBII 3aTpeOyBaHHMH came
3apa3. 3aBSIKM TAKOMY IJIXOJy KaHAWAATH MAaTHMYTh
3Mory e(eKTHBHIllE IUIaHyBaTH CBiH mpodeciiHui

PO3BHUTOK, UITKO pO3YMIIOYH aKTyaJdbHI BUMOTH
poOoTOIABIIIB.
OxpiM  aHamiTHYHUX  QyHKOIH, TUaTdopma

MPOTIOHYBAaTUME CHCTEMAaTH30BaHy 0a3y 3HaHb (I
MiATOTOBKK JI0 CMHiBOeCiZ, sSKa MICTUTHME TEpetiK
TUNOBUX 3alUTaHb, IO HAMYacTillle 3yCTPIYarThCs Y
MpoIieci IHTEepB't0 Ha KOHKpeTHI mo3uiii B IT-kommaHisx
Vkpainu. KoxHe NHUTaHHA CyHNpOBOKYBaTHUMEThCA
NPaBWJIBHOIO BiJINOBIAIO, JOKJIAJHUM MOSCHEHHSIM Ta
MOCHJIAHHSIMH Ha JIOJIATKOBI HaBYaNbHI pecypcu. Takox
Ha Tulatgopmi Oyme peami3oBaHO iHTEPaKTUBHUMA
TpeHaXkep 13 KapTkaMu il e(EKTHBHOTO HABYAHHS
METOZOM IHTEPBAILHOTO ITOBTOPEHHS, IO O3BOJUTH
KOPHCTyBa4aM INBHIKO BHABIATH Ta  yCYBaTH
MIPOTaJIMHHU Y 3HAHHAX Tiepe] criBOecimamu [4].

[IpakTH4Ha IIHHICTH 3aIPOIIOHOBAHOTO DIlICHHS
NoJArae B TOMY, IO BOHO CYTTEBO CIPOUIYE IPOLEC
ajanTaiii KaHAUIATIB 0 peabHUX YMOB PHUHKY TIparli,
COpUSE TMiJBUINCHHIO 3arajlbHOTO pPIBHS IiATOTOBKH
ykpaincekux IT-cnenianictiB Ta 30LIbLIye X MIaHCH Ha
yCHilllHe — mpaleBiamTyBaHHs. Takox mardopma
O3BOJIMUTH ~ KOMIIaHIIM Ta  OCBITHIM  3aKjiagam
OTIEPaTUBHO BIJICTIIKOBYBATH TCHJCHII HAa PHHKY
mpari, mo CHOpuATHME e(EKTHUBHIIMIOMY (OPMYBaHHIO
HaBYAIBHAX porpam Ta T IBUIICHHIO
KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHH B MiXHAPOIHOMY
KOHTEKCTI.
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NMOPIBHAHHA NMPOTOKOJ1IB OBMIHY NMOBIAOMJIEHHAMW Y CEPEAOBMULLI
MIKPOCEPBICIB: JSON, MESSAGEPACK TA MEMORYPACK

B ymoBax cTpiMKOTO PO3BHTKY iH(pOpMAmiHHNX
TEXHOJIOTIM Ta 3pPOCTAIOYMX BHUMOI A0 MPOTrPaMHOTO
3a0e3meueHHs, MIKpOCEpBICHA apxXiTeKTypa cTaja
JIOMiHYFOYUM HiIX0JI0OM I CTBOPEHHS MacIITaOOBaHUX
i THy4ykux cucreM. 3a ganumu pociimkeHHs Cloud
Native Computing Foundation, monan 84% kommanii
BXKE BOpOBaAWIM ab0  IUIAHYIOTh  BIIPOBAJIUTH
mikpocepsicH [1]. Kputnunum acriekTom epeKTHBHOCTI
MIKPOCEpPBICHOI apXiTeKTypH € 0OMiH MOBIJIOMIICHHIMU
MiX KOMMOHEeHTamH. Yac, sSKHil BUTpadaeThcs Ha IIe,
BUMIPIOETBCSI MUTICEKyHIAMH, OJHAK Yepe3 BeJHKY
KUTBKICTh CEpBICIB, IKUM MOTPIOHO KOMYHIKYBaTH OJIHH
3 OJHHMM, Ta BHCOKHM HaBaHTaKCHHSAM OJHOYACHUMH
3aUTaMi Ha CHCTEMY 3arajJloM BiJl KOPHCTYBadiB 3i
Bcroro cBiTy (high load), onTuMmizaris mporo acmekTy
MOXKE 3C€KOHOMHUTH BENHKi CcyMmMH Ui Oi3Hecy Ta
MOKPAIIUTH WOTO MO3MIIIT cepe/i KOHKYPCHTIB.

Prosentation

Frontend-integration

Microservice

Microsenvice Microservice

al Ol = ]
Microservice ‘

Z Micosenico
Microservice
- \ [

Puc. 1. [Ipuknax noOyaoBH MiKpOCEPBICHOT apXiTEKTypH

KoskeH cTtarmapT oOMiHy MTOBiIOMJICHHAMU Ma€ He
TLTBKH CBOT 0OMEXEHHS B ONTHMI3allii 9acy cepiamizamii
Ta Jgecepiamizamii, ajxe W TakoX OOMEKEHHS II0
(yHKIiOHAY, OCOONMBOCTAM  BIOPOBAKCHHA  Ta
MOJANTBIIIOTO BUKOPHUCTAHHSA, CHJIbHI Ta CIa0Ki CTOPOHH
tomo. He BapTo Takox 3a0yBarty, 0 HE iCHY€E €IHOTO
i7IcaqbHOIO PIlICHHS [UIS BCIX BHIAJKIB, & OTKE IMpH
BHOOpPI TPOTOKONYy OOMiIHY NOBIIOMIIEHHSMH, Tpeba
BpPaxOBYBaTH Pi3HI YWHHUKH Ta YHIKAJIBHICTH KOXKHOI

CHUTYyaIii.

CporomHi  po3poOHUKM MaTh BHOIp  MiX
JeKiTbKOMa IIPOTOKOJIAMU JUISL oOMiHy
MOBIIOMJICHHSIMH, Cepell SAKUX OCOOJIMBE  Micie

zaiimatotb JSON, MessagePack Tta Ourbm HOBHH
MemoryPack. JSON (JavaScript Object Notation)
3aJIMINAETHCS HANMOMyJIpHIIINM (QopmMaTtoM 3aBASKH
CBOTi YWTAOCNBFHOCTI Ta WIMPOKIA MmATpUMIL [2].
MessagePack no3uitionyeTscs sik OiHapHa anbTepHATHBA
JSON, mo 3abe3rnedye KOMIAKTHIINE MPEACTABICHHS
maaux [3]. MemoryPack, y cBoro depry, € HOBUM
BHCOKONPOIYKTHBHUM  OiHApHHUM  cepiaii3aTopom,
ontumizoBanmM it NET ekocucremu [4].

Mertoro nanoi poOOTH € KOMIUIEKCHE TOCIiHKeHHS
Ta TOpIBHANBHWE  aHamiz  mporokoiiB  JSON,
MessagePack Ta MemoryPack y xoHTekcTi 0OMiHY

MTOB1TOMJICHHAMH MiX MiKpocepBicaMu 3
BukopuctanHsM iatpopmu  NET. JlocmimpkeHHs
OXOIUIIOE ~ TEOPETUYHWH  aHalli3  apXITeKTYpHHX

0COOJIMBOCTEH KOXHOTO TMPOTOKOIY Ta BepUdikalito ix
npoayKTuBHOCTI. Jlist 1poro OynyTh  pO3IJISIHYTI
KJIFOYOBI XapaKTePUCTHUKH KOXXHOTro 3 (opmaris, ixHi
mepeBarm Ta  HEJAOJIKM, a TaKoXX HPOBEACHO
SKCIIepIMEHTAJIPHE TECTYBaHHS Ha PEeallbHUX CLICHApisX
BHUKOPHUCTAHHS. Y TPOILECi JOCTiKEeHHS Oy Iy Th OIliHEeHI
TaKi mapameTpu:
e IIBHUAKICTH Cepiaiizalii Ta gecepiaiizaii;
e  00cCHr mepeaHux JaHuX;
®  BUKODHUCTAaHHS  PECypciB
nam'sTh);
®  CYMICHICTb 3 PI3HUMH MOBaMH{ NPOTpaMyBaHHs
Ta aThopMamu;
e  0coONMBOCTI, OOMEXEHHS Ta CTIMKICTL [0

(npomecop  Ta

TIOMHJIOK.

OuikyeTbcs, 1[I0  pe3ydbTaTH  JOCIIJHKCHHS
JIOTIOMOXYTh ~ pO3pOOHMKAM  oOWpaTH  HAaWOLIBII
epextuBHUA  QopmaT  cepiamizamii I CBOIX

MIKPOCEPBICHUX CHCTEM 3aJIeKHO Bil KOHKPETHHX
BUMOT Ta OOME)XCHB.

BucnoBku.  Amamiz  edextuBHOcTi  JSON,
MessagePack Ta  MemoryPack y  koHrtekcTi
MIKpPOCEPBICHOI ~ apXiTeKTypH  JO3BOJsiE  3pOOUTH

BUCHOBKH IIPO TXHIO MPUAATHICTH AJIsl PI3HUX CLEHApIiB
BUKOPHUCTaHHSA. Bubip omrumansHoro (Gopmary MOxe
CYTTEBO BIUIMHYTH Ha MPOJYKTUBHICTH CHCTEMH, IO €
KPUTHYHO BaXXJIMBUM YHHHHKOM JUIS BCOTO Oi3HECy.

Cnucok nitepatypm

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

2. JSON Data Interchange Format. [Enekrponnuii
pecypc] — Pexxum moctymy: https://www.json.org/

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

4. MemoryPack - Zero encoding/allocation binary
serializer. [EnexTponHuii pecypc] — Pexum moctymy:
https://github.com/Cysharp/MemoryPack
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NPOBJIEMU BUBOPY BEB-CEPBEPY ANA E®OEKTUBHOIO ®YHKUIOHYBAHHSA
BEB3ACTOCYHKIB

3abe3neueHHst cTaOUIbHOI Ta e(eKTUBHOI poOOTH
Be03aCTOCYHKIB 3HAYHOIO MIPOIO 3aJIEKHTh Bil BUOOPY
BeO-cepBepa. BeO-cepBep € KPUTHYHUM €JIEMEHTOM
TEXHOJIOTIYHOTO CTEKy, OCKIJBKH BiH BIITOBiZae 3a
00pobkxy HTTP-3anuTiB, 6anancyBaHHS HaBaHTa)KEHHS,
KelnryBaHHs Ta 6e3neky [1]. HenmpaBuipHuit Bubip Moxe
MPU3BECTH 0 HU3bKOI MPOJYKTHUBHOCTI, BPA3IHBOCTEH
Ta CKJIATHOLIIB y MacmTa0yBaHHI 3acTOoCyHKY. OTXe,
0oOTpyHTYBaHHS BHOOPY BeO-cepBEepy € aKTyaIbHOIO
3a7a4ero.

Mertoro po0OTH € aHali3 0COOIMBOCTEH OKpeMHUX
BeO-cepBepiB Ta KPUTEPIiB, sIKi BILIUBAIOTH HA 1X BUOIp.

BignoBigHO 10 JOKepen, OMHHUM 13  KITFOUOBHX
KpuTepiiB BUOOPY BeO-cepBepa € Horo NpoJyKTHBHICTb.
JlocnmimHUKM Ta TOpPaKTHKA  BHOKPEMIIIOIOTH  TaKi
ocobmmBOCTI cydacHuX BeO-cepBepiB. Cepepu Nginx Ta
LiteSpeed meMOHCTPYIOTH BHCOKY €(QEKTHBHICTh B
00po0Omi omHOYACHWX 3'€JHAHb 3aBISIKH IIOMI€BO-
Opi€eHTOBaHiH apXiTeKTypi. [Ipn HpOMY M AKpECTIOEThCS,
mo cepsep Apache, He3BaXKal04M Ha CBOIO THYYKICTh Ta
MOIIMPEHICTh,  IOCTYNA€ThCS  KOHKypeHTaM  3a
IIBHU/IKOJIIEIO TIPH BEJMKOMY HaBaHTaxeHHi [ 1, 2, 3].

besneka TakoX BBaXKAETHCS OJHUM 3 BAXKIIUBHX
acriekTiB BHOOpy BeO-cepepa. Ilinrpumka HTTPS
(SSL/TLS), 3axucr Bin DDoS-arak, KOHTpOJIb TOCTYITY
Ta OHOBJIEHHS O€3meKH € 000B’I3KOBUMH BUMOTAMU TSI
Cy4JacHHX Be0-3aCTOCYHKIB.

Hesxi BeO-cepepu (Hampukian, Caddy) marots
BOyJIOBaHY MIATPHIMKY aBTOMAaTHYHOI TreHeparii SSL-
cepTudikaTiB, IO CIPOIIYE aagMiHICTpyBaHH [4].

CyMICHICTh 13 TEXHOJOTIYHAM CTEKOM TaKOXK
Biflirpae 3HauHy poJib. B JOCHIUKEHHAX 3a3HAYa€ThCS,
BeO-cepBep Apache n06pe mpairoe 3 PHP 3aBmaku
moaymo mod php. Ilpu npomy Nginx ta LiteSpeed
BUKOpHUCTOBYIOTh FastCGI s interpaunii 3 mMoBamu
nporpaMmyBaHHs. BuOip BeO-cepBepa Mae BiAMoOBimaTH
notpedaM KOHKPETHOTO IPOEKTY Ta TEXHOJIOTISM, IO
BUKOPUCTOBYIOTBCS, 3BaKAlOYM Ha CYMICHICTH BeO-
cepBepy.

OxpeMo B JiTeparypi TakKOX pPO3IJISIAIOTHCS
MUTaHHS MacIITabOBaHOCTI Ta BUKOPHCTAaHHS PECYpCiB.
Beb-cepep Mae edexkTMBHO mpamoBaTH K Ha
HeBeqMKMX VPS, Tak 1 y BENMKHX KJIACTEPHUX
cepenoBumax. 3a3HadaeThes, mo Nginx Ta LiteSpeed
3a0e3meuyroTh Kpaie BuKopuctaHHs mam’ati ta CPU,
0 BaXJIMBO TpH POOOTI 3 BEIUKOI KUTBKICTIO
OJTHOYACHHUX 3amuTiB [2, 3].

[Ile omamM BaXXMMBHUM (PAKTOPOM € MiATPUMKA
JOJATKOBUX (YHKIIA, TaKWX K 3BOPOTHI IPOKCi-
cepBepH, 00poOka craTMyHMX (aiimiB Ta iHTErpamis 3
XMapHUMH cepBicamu. Hanpukiag, Nginx MIHpoko

BUKOPDHCTOBYETBCS  SIK  3BOPOTHHM  TPOKCI  JuIs
OayaHCyBaHHS HaBaHTA)XEHHS MIXK CEpBEpaMH J0JIaTKiB,
a Caddy cmporye po0oTy 3 aBTOMATHYHHM OHOBIICHHSIM
ceptudikaTis [2-4].

Kpim 1mporo, mpm  BuHOOpi  Beb-cepBepy
pexomenayetbess [1, 3] OpaTt m0 yBaru 3pydHICTB
aIMIHICTPYBaHHA Ta HANAIITyBaHHA. BimmoBimHO [0
JDKepe, BeO-cepBep  Apache  Mae  ckimazHi
KoH]irypariifHi ¢aiinu, sSki BHMAararoTh JETaIbHOTO
HaJalTyBaHHS, Toll sk Nginx Mae OUIbLI JIAKOHIUHY
koHpirypariiro. Caddy BuUmiIsS€TBCS aBTOMATHUYHHUMHU
HaJIalTyBaHHIMH, 110 CIIPOIILY€e HOro BUKOPUCTAaHHs 0e3
rITHOOKUX 3HaHb Y CepBepHill iHppacTpyKTypi.

OTxe, BpaXOBYIOUYH BCi 3a3HAuYCHi acleKTH, BUOIp
BeO-cepBepa Mae 0a3yBaTHUCS Ha KOHKPETHHX MOTpeOax
Be0-3aCTOCYHKY, JOCTYITHHX PeCcypcax Ta OYiKyBaHHX
HABaHTAXKCHHSX. J[s BHCOKOHABaHTaXXKEHHX CEPBICIB
ontuMansHIM BHOOpoM € Nginx abo LiteSpeed, Tomi sk
UII MalluX Ta CepemHIX TIPOEKTIB MOXYTh OyTH
BHUKOpucTaHi Apache abo Caddy.

[IpoBenenuii ananiz ocodnMBOCTEH OKpeMHX BeO-
cepBepiB Ta KpuTepiiB, skl BIUIMBAIOTh Ha IX BHUOIp,
JIO3BOJIUTh 3/1IHCHUTH SIKICHE TOPIBHSHHS MOIMYJISIPHUAX
Be0-CepBEpIB 3 TOUKH 30PY JOMIIBHOCTI X 3aCTOCYBAHHS
s eheKTUBHOTO (YHKIIOHYBaHHS BEe03aCTOCYHKIB
PI3HOMAHITHOTO  MPHU3HAYCHHS,  apPXITEKTypH  Ta
ckiagHOCcTi. Ile n03BONMTH HamaTH UiTKI MPAKTHIHI
pexoMeHalii, mo 3a0e3meunTh cTabiIbHy Ta Oe3neuHy
poOoTy BeOIOIATKIB.

Cnucok nitepatypm

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

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

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

4. Caddy Web Server [Enexrponnnii pecypc]. — Pexum
noctymy: https://caddyserver.com/docs/.
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NIABULLEHHSA TOYHOCTI MOAENEA MALLMHHOIO HABYAHHSA MNMPU
NIKYBAHHI LIYKPOBOI'O OIABETY 3A ONOMOIOl0 METOAIB 3BArAHEHHA
TA AYTMEHTAUII AAHUX

HyxpoBmit miaber 1 THmy — 16 XpOHIYHE
ayTOIMyHHE 3aXBOPIOBAaHHS, SKE€ MOTPEOye MOCTIHHOTO
KOHTPOJIO piBHA TJIOKO3M B KpPOBI Ta TOYHOTO
pO3paxyHKy H03 IHCYJiHy, MO0 YHHKHYTH Tillo- Ta
rinepriikemii.  3aBOSKH ~ CYYacHHM  TEXHOJOTisIM
MAaIIMHHOTO HaBYaHHS € MOXJIMBICTH NPOTHO3YBaTH
ONTHMAJILHY 7103y 1HCYJIIHY, BpaXOBYIOUH 1HIUBITyabHI
0coOJNMBOCTI malieHTa, JaHi mpo Horo disionoriuni
MOKa3HUKH Ta pe3yJIbTaTH Oe3MepepBHOI0 MOHITOPUHTY
TJIFOKO3H.

VY cydacHHX IOCHTIKEHHSX IS BHUPIMICHHS ITi€l
npoOJeMH IIHPOKO 3aCTOCOBYIOTBCS TaKi MOJENi
MamrHHoro HaBuauHg sk Random Forest, Decision Tree,
KNN Ta XGBoost [1]. IIpoTe opmHi€f0o 3 OCHOBHHX
po0JIeM € HEIOCTATHICTh Ta He30aIaHCOBaHICTh JaHUX,
110 MOYKE MPU3BOJMTH [0 3HIKXEHHS TOYHOCTI MOJIEIIEH.

Jns mokpaiueHHs SIKOCTI Mojeneil 'y UboMy
JOCTIIKCHHI BHKOPHCTAaHO METOMU 30aradyeHHs Ta
ayrMeHrarlii nanux. JlocmiKkeHHs 0a3y€eThCs Ha aHai3i
nmanux, otpumanux 3 HUPA-UCM Diabetes Dataset [2],
310paHMX IiJ 4Yac CIIOCTEpPEeKeHb 3a 25 malieHTaMu 3
IyKpOBHUM jiabeToM 1 Tuity nmpoTsrom MiHiMym 14 nHiB.
JlaHi BKIIFOYAIOTh PiBEHB TIIOKO3H, J03H 0a3aJbHOTO Ta
OOJFOCHOTO IHCYIIIHY, CIIOKUBAHHS BYTJIEBOIIB, YaCTOTY
CepLEBUX CKOPOUYCHb, BHUTpAuYCHI Kalopii, KiJIBKICTH
KPOKIB Ta TIOKa3HUKHU CHY.

JlocipkeHHs! IPOBEICHO 32 TAKUM aITOPUTMOM:

1. TligroroBka maHuX.

Byno 3mificHeHo iHTerpamiro 25 pgartacetriB i3
YaCOBUMH DPSJaMHU CIIOCTEPEKEHb 3a Mal[lEHTaMH, 0
SIKHX JJOAAHO yHiKaJbHI ineHTrndikaTopu. [lani BUKOHaHO

00poOKy uacy, 30araueHHS JaHAX KIIHIYHUMH
XapaKTepUCTUKAMU Ta IIEPEeBIpKYy Ha  aHOMAUi.
[pomymeni  3Ha4YeHHS  3alOBHEHO  CEpeIHIMH

3HAYCHHSAMH a00 HYJSIMH 3aJICKHO BiJ THIYy IaHUX, a
KaTeropianbHi 3MiHHI 3akomoBaHo MeTomoM One-Hot
Encoding [3]. ¥V pe3ynbraTi OTpHMaHO Y3roJDKEHHH
HaOip laHKX, 3 IKOTO c(hOPMOBAHO MATPHIIO 03HAK (X) 1
OUIBOBY 3MiHHY (y) JUIA TIPOBEICHHS IOJAJbIIOrO
aHamizy. Ilpm mpomy Oymo 3aCTOCOBaHO METOA
ayrMmenTanii SMOGN [4] (Synthetic Minority Over-
sampling Technique for Regression with Gaussian
Noise), sk epEeKTHBHO BUKOPHUCTOBYETHCS IS
perpeciiiHux 3amad 3 aucbamaHcoM maHuX. Lleit meton
BKIIIOUa€e miabip HAHOMMKYMX CYCiZiB Ta JOJaBaHHS
BUMAJIKOBOTO IIyMy, IO JIO3BOJSE CTBOPIOBATH HOBI
CUHTETUYHI 3HAYCHHS IUIBOBOI 3MIHHOT JJI PiIKiCHUX
BUITAKIB.

2. HaBuanus Moneneu.

HaBuanus mozeneit Oyno MpoOBEIEHO HA OCHOBI
miaroToBaeHux gaHux. CrodaTky gataceT MOJiICeHO Ha

TPEHYBAJIbHY Ta TECTOBY BHOIpKH, MO0 OLIHUTH SKICTH
MPOTHO3YBAaHHS Ha HOBHX MJaHWX. s TOKpameHHS
pOOOTH aNTOPUTMIB 3MIHCHEHO HOpPMAJi3allifo O3HaK Ta
MPOBEICHO ONTHMI3aIil0 TilepHmapamMeTpiB MoIenei,
priarogaroun Random Forest, Decision Tree, KNN Tta
XGBoost, 3 BHKOPUCTaHHSAM BHIIAQJKOBOTO IIOIIYKY
ONTHUMAIBHUX MapaMEeTPiB Ta KpOoc-Balifarii.

Mogeni Oynu HajamToOBaHI 3  ypaxyBaHHIM
KUTBKOCTI JIepeB, MIMOMHUA NEpeB, KUIBKOCTI CYCIiB,
napaMeTpiB perysipu3anii Ta iHIINX XapaKTepUCTHK, 10
BIUIMBAIOTh Ha IXHIO MPOXYKTHBHICTh. [licas mporo Bci
Mozeni Oynd HaBYeHI Ha TPEHYBAIBHUX MJaHUX, IO
JTO3BOJMJIO iM BH3HAYHTH OCHOBHI 3aKOHOMIPHOCTI Ta
B3a€EMO3B’ A3KH y BHOIpII IS IO JAIBIIOTO
MIPOTHO3YBaHHSI.

3. TIporHosyBaHHS Ta OLiHKA TOYHOCTI MOJIEIIEH.

Ilicns wHaBuaHHS Mojeneii OyJ0 TMPOBEACHO
MPOTHO3YBaHHS HA TECTOBHX JAHUX Ta OTPUMAHO OI[IHKH
TXHBOT TOYHOCTI 32 KIIFOUOBUMH METPUKAMH - CEPEIAHBOIO
kBaaparnuHoto rnoMuikor (MSE), koediuieHToM
nerepminanii  (R?) Ta cepeaHbOIO  aOCOJIIOTHOMO
nomuiikoro (MAE). OtpuMani pe3ysbTati cBiyarh, o
mozen Random Forest i XGBoost moka3anu Hafikpamry
e(eKTHBHICT, MalO4Yu HaiHIK4YI 3HaueHHs MSE Tta
MAE, a Takox HaiiBumuii R? 1o Bka3ye Ha BHCOKY
TOYHICTH MPOTHO3yBaHHS. J1JIs1 MOPIBHSIHHS pe3yNbTaTiB
Oyn0 TOOyZOBaHO 3aJEKHOCTI 3HAYCHb METPHK LIS
pizHUX Mopeneit [5].

IIpoBenene pociipKeHHS OOIPYHTYBAJIO Ta JOBEJIO
HEOOXIJHICT, MIATOTOBKU JAHUX JUIS IIiJBUIICHHS
TOYHOCTI PEerpeciiHux Mojelieii MalTHHHOTO HaBYaHHS
Ha OCHOBI METO/IiB 30araueHHs Ta ayrMeHTallii J1aHHX.

VY nopajbuIOMy HPOMOHYETHCS PO3MIMPEHHS 0a3u
JMAHUX 1 BIPOBa/PKCHHS 3BOPOTHOTO 3B’SI3Ky BiJ
MAIli€HTIB, MO [O3BOJHTH aJalTyBaTH MOZETi B
pearpHOMY Yaci.

Cnucok nitepatypm

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/ (nata
3sepHeHHs: 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/
3sepHeHHs: 31.03.2025).
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OOCNIMXEHHA METOAIB ONTUMISALIT PEHOEPUHIY Y PEANTBHOMY YACI
AnA QOCArHEHHA PEANICTUYHOCTI CLIEH 3 BUKOPUCTAHHAM
BLENDER | UNREAL ENGINE

JlocmikeHHST METO/IIB ONTUMI3aIlil peHACPUHTY Y
pearbHOMY Yaci Ul JOCATHEHHS PEaliCTUYHOCTI CLEH 3
BukopuctanusM Blender i Unreal Engine € HafgzBuuaiino
BOXJIMBUM HANpsIMOM Yy CYyYacHId KOMII IOTEpHIN
rpagini. B yMoBax mocTiiiHO 3pOCTal04Y0oro MOMHUTy Ha
BUCOKOSIKICHI Bi3yasri3auii, sIKi MalOTh NpalloBaTH B
pearbHOMY Yaci, i TeXHOJIOri1 Ha0yBarOTh BCE OLIBIIOT
akTyanpHOCTi. CydacHHI CBIT BUMArae BiJf pO3pOOHUKIB
MOJKJIMBOCTI CTBOPIOBATH HE TLTBKH KpacwBi, aie i
e(eKTHBHI TpadivHi pilIeHHs, 10 JO3BOJITIOTE 30eperTn
BHCOKY TMPOAYKTUBHICTH 0€3 KOMIIPOMICIB y SKOCTi
300pakeHHSI. Cporomsi Taki TEXHOJIOTIT
BUKOPUCTOBYIOTBCS HE TLIBKH B irpoBill iHIyCTpii, ane i
y Takux cdepax, SAK BipTyalnbHa pEaJbHICTB,
apXiTeKTypHI Bi3yamizalii, KIHOIHAYCTpis Ta HaBYaJIbHI
NporpamMH, Ji¢ PEeaJiCTHYHICTh Ta IHTEPaKTUBHICTH €
KJIFOYOBUMM acnekTamu [1].

Blender i Unreal Engine € nBoMa moTyXHUMH
IHCTpyMEHTaMH, SKi 3a0e3leuyloTh BHCOKHH pIBEHb
JeTanizalii Ta ePeKTHBHICTh Y CTBOPCHHI PEaiCTUIHAX
3D-cuen. Blender BimoMuii CBO€IO BIIKPHUTICTIO Ta
pPI3HOMAHITTAM  MOXJIMBOCTEH, BKIrodarounm  3D-
MOJICTIOBAHHSI, TEKCTYPYBaHHS, aHIMAIIIO Ta PEHAECPHUHT
[2]. Bomnowac Unreal Engine € omHuMm i3 xmigepiB y
CTBOPEHHI IHTEPAKTHBHOTO KOHTEHTY 3aBJASKH CBOIM
MepeOBUM TEXHOJIOTISIM PEHAECPHUHTY Y peaJbHOMY 4aci,
TaKUM SIK TPACyBaHHS MPOMEHIB, IMHAMIYHE OCBITIICHHS
i TiHI, @ TAKOXX MOTY>KHI MOXJIMBOCTI JUIsl YIIPaBIIHHS
CKIagHUMH obuncieHHs M [3]. BukopucranHs o60x
IHCTPYMEHTIB Pa3oM JI03BOJISIE JTOCSITTH BUCOKOI SIKOCTI
Bi3yaurizamii Ta MPOAYKTUBHOCTI B pealbHOMY Yaci.

OnTuMizamliss peHIepUHTy Yy peaJbHOMY daci
nependavae BUPIMICHHS HU3KU 3aB/IaHb, SKi BKIIOYAIOTh
SK TEXHIYHi, TaK i TBOpYi acrekTd. OJHUM 3 OCHOBHHUX
3aBIaHb € 3MEHIIECHHS OOYHCIIOBAJIBHUX PECYPCIB MpH
30epe’KeHHI  BHCOKOi  sikocTi  300pakeHHs.  lle
JIOCSITAETBCSI  4Yepe3  3aCTOCYBaHHS  TEXHOJIOTIH
aIanTUBHOTO YIPABIiHHS piBHEM JeTaji3amii, IIo
JTO3BOJISIE 3MEHIITYBATH CKIAIHICTh MOeNell 00'€KTiB,
SKi 3HAXOMSITHhCS HAa BENUWKIA BiJCTaHi BiJg Kamepw, a
TaKOX  BHKOPUCTaHHS TEKCTYp 3  IONEPEAHbO
NpopaxoBaHUMH JieTaimssMi. KpiM Toro, 3Ha4Hy poIib
BiJlirpae ONTHUMI3allisl OCBITICHHS 1 TiHEH, OCKIIBKH IIe

OIMH 13 HAWOUIPIINX CHOXHMBAaYiB pecypciB y
peHnepuHry. BukopucTaHHS ~METOJIB  TpacyBaHHS
NPOMEHIB Yy pealbHOMYy 4Yaci Ta  IONEpeHE

NpopaxyBaHHs CBITJIOBUX KapT [O3BOJISIE 3MEHIIUTH
HaBaHTAXXCHHS Ha CHCTeMy, 30epirailoum npu IbOMY
BHCOKY PeaJIiCTHUHICTh CIIeH [4].

Iarerpamiss Blender i Unreal Engine y enunmit

pobounii mporec TAaKOX € BaXJIMBHM AaCHEKTOM
ontuMizanii. lle no3Bomse edexkTHBHO mepenaBaTu
MOJIeJi, TEKCTYPH, aHIMAIIi1 Ta iHIII SIEMEHTH MiXK [TUMH
nBoMa IuiaTgopmamu, 3a0e3nedyrodd TakKUM YHHOM
BUCOKY €(DeKTHBHICTb y CTBOPEHHI CKIIaHuX cieH. Kpim
TOro, amaparHe 3a0e3le4yeHHs, 30KpeMa rpadiuni
nporiecopu (GPU), mae KpuUTHYHE 3HAUEHHS I
onTHMizamii peHAepuHry. BuKkopmcTaHHA cydacHHX
GPU nae MOXJIABICTB 3HAYHO i IBALIUTHA
MPOAYKTUBHICTE 1 3a0e3meunTH CTablIbHy pOOOTY
HaBiTh B yMOBaX CKJIaHIX, OaraTo3agadHux CIeH [5].

Pesynbratn I[bOTO JOCITIIKCHHS
MPOJIEMOHCTPYIOTh 3HAYHHUIN MPAaKTUIHUH TOTEHII AN JUIs
PO3BUTKY Cy4YacHHX IIM(PPOBUX TEXHOJIOTiH, 30KpeMa y
cdepax po3poOKH BiIE€OIrop, CTBOPEHHS BIPTyaJbHUX
EKCKYpCiii, HABYaIbHUX CUMYJISITOPIB Ta apXITEKTYPHOTO
npoektyBaHHsa. OnNTUMi3allis TPOLECIB PEHICPUHTY
JIO3BOJIUTH 3HAYHO IPUCKOPUTH CTBOPEHHS SIKICHOTO
KOHTEHTY, 3MEHIIMBIIA NpPU I[OMY BHMOTH [0
amapatHux pecypciB. lle ocoOmmBO BaxnmMBO UIA
MOYATKIBI[B Y rairy3i, OCKUTBKU TACTh iM 3MOT'Y IIBU/IIC
OCBOITH KJIFOUOBI TEXHOJOTi, eeKTUBHIIIE BTUTIOBATH
CBOi TBOpHYI 3alyMH Ta 3MEHIINTH Oap'epu AJIsl BXOLY B
iHgycTpito. JIOCHiKeHHS TaKOX CIPHATHME PO3BHUTKY
HOBHX MIiIXOMIB y KOMITIOTEpHINA rpadimi, Hamawdu
PO3poOHUKaM Oinibliie CBOOOM JUIsl eKCIIEPHUMEHTYBaHHSI
Ta CTBOPEHHS IHHOBAIIIHUX MPOJYKTIB 3 MiHIMAIbHUMH
TEXHIYHUMHU OOMEIKCHHSIMHU.
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AHATNI3 PONI BNTOKYEUHY B PO3BUTKY NBEPUOHUX MOOENEWU PLAY-
TO-EARN TA TAP-TO-EARN Y 2025 POUI

Y 2025 poui irpoBa IHAYCTpisS TIepeKUBAE
TpaHChOpMAIif0  3aBIOSAKH  IHTErpamii  OJOKYeHH-
TEXHOJIOTif, IO CHOPHUSAIOTH PO3BUTKY TiOPUIHUX

moneneit Play-to-Earn (P2E) Ta Tap-to-Earn (T2E). Lli
MOJIET MOEAHYIOTh 3ap0o0iTOK uepe3 akTuBHY rpy (P2E)
Ta MpocTi Aii, Taki sk kiiky uu 3aBnanns (T2E), craroun
NOMYJISIPHAMH  3aBASKH JIOCTYITHOCTI 4epe3 MOOiIbHI
wiatdopmu, 30kpema Telegram. briokueitn 3abesneuye
JICIICHTPaTi30BaHe YMPABIiHHSI aKTHBAMHU, MPO30PICTh
TpaH3akIid 1 3aJydeHHs LIMPOKOi ayauTopii, OIHAaK
noTpedye aHaJi3y U OIIHKH HOTO poJli B eKOHOMIYHIH
CTaJlOCTI Ta MacoBOMYy BIpoBamkeHHI. L1 pobora
JOCIIIXKY€E, SIK OJIOKYEHH BIIMBAE HA PO3BHTOK TAKHX
TiOpUIHUX MOJENeH, IXHIO eKOHOMIYHY e(EeKTUBHICTb i
COLiaTbHUH BIUTUB Ha TPABIIIB.

3anponoHOBaHUN MiAXix 0a3yeTbcs Ha aHAMI3i
JaHUX 13 ONMOK4YelH-Mepex, 1o miarpumyioTs P2E Ta
T2E npoexrty, takux sik TON (The Open Network) un
Polygon. BHKOpHCTOBYIOTBCS METOAM KiacTepu3arlii
JUIL  BUSBJICHHS TOBEAIHKOBHX MATEpHIB TpaBliiB,
perpeciiiHuii aHami3 AJs NPOTHO3YyBAaHHS JOXOMIB i
Teopis irop AN OWIHKKA OanaHCy MK 3apoOiTKoM i
BuTpatamu. CucTeMa IHTETpyeTbCs 3 JAaHHUMH CMapT-
KOHTPAKTIB, 5Ki (PIKCYIOTh TpaH3aKIil B peaTbHOMY Yaci,
JIO3BOJISIFOYH T'€HEepyBaTH peKOMEH ANl U1l onTuMizanii
IrpOBUX E€KOHOMIK, HallpHKJIaJl, PEryJIIOBaHHS BHUITYCKY
TOKEHIB UM BUHArOPOJ 3a 3aBJaHHS.

Ha eramni MozesnroBaHHs cucTeMa INpeicTaBlieHa Yy
BUIJISAJI apXiTEKTYpH 3 TPhOX KOMIIOHEHTIB: MO-TIepIle,
6nokueliH-Mepexa (dikcye naHi npo Aii TpaBLiB (KITIiKH,
3aBepiieHi wmicii, oomin NFT); mo-mpyre, airopurMu
MAIIMHHOTO HABYAHHS aHATI3YIOTh I1i IaHi, BPaXOBYIOUH
KOHTEKCT (4acTOTa I'PH, THUII IPUCTPOIO, Fe0JIOKALlis; 110-
TpeTe, Ha OCHOBI aHaNi3y (DOPMYIOTBCS CTpaTerii yis
pPO3pOOHUKIB, HANpPUKIAM, amanTalis CKIATHOCTI
3aBAaHb YW OaJaHCyBaHHS BWIUIAT y TOKEHax JuIs
YHUKHEHHS 1HGILIil.

EdexTrBHICTS MOJEINEH OIIHIOETHCS 32 (QYHKIIIEIO:
E=f(P, T, R), ne P mapamerpu Play-to-Earn (uac rpwu,
CKIagHICTh), T — mapamerpu

Tap-to-Earn (kijpKicTh KIIIKiB, HactoTa), R —
BuHaropoja (toxenu, NFT). BnpoBamkeHHs O10K9eHHy
B TiOpUAHI MOAETI CHpuse AeNEHTpali3amii ynpaBIiHHS
Ta MiJBUIIEHHIO JIOBIPH, 10 € KIIOYOBUM JJISI MACOBOTO
NOMmMpeHHs Takux irop y 2025 pomi. OcobnmBo e
aKTyaJIbHO JUIsl KpaiH i3 HU3bKMM piBHEM JIOXOJIB, J€
T2E crae mxepenoM J0IaTKOBOTO 3apO0iTKy.

JlociipkeHHs TaKoXK BpaxoBYe COILiabHI acCleKTH,
Taki SK (OpPMyBaHHsS IrpPOBHX CIIUIBHOT 1 MOTHBALs
TPaBIiB. Bbioxueitn JI03BOJIsIE CTBOPIOBATH

nmeneHTpanizoBaHi opramizamii  (DAO), sxi  maroTh
TPaBISM MOJKJIMBICTh BIUIMBATH HA PO3BUTOK IIPOEKTIB,
HalpHKIa[g, TOJIOCYBaTH 32 OHOBIECHHS YH PO3IOALI
¢douzis. Lle migBHIIy€e TOSAIBHICTE ayAUTOPIl Ta CIIpHsE
Nepexoy BiJi MAcHBHOTO CIIOXKHMBAaHHS 1O aKTHBHOI
ydacti B eKkocucteMi rpu. BojHouac BUHHKAIOTH
BUKJIMKH, TIOB’s13aH1 3 PEryJIIOBaHHSIM JiSUIBHOCTI TaKUX
DAO y pi3HUX IOPUCIUKIISX.

llle onHMM BaKJIMBUM HANpsSIMOM € aHaNi3
€KOJIOT1YHOTO BIUTUBY riOpuaHux mozeneil. Y 2025 poui
MIUTaHHS €HeProe(heKTHBHOCTI OJIOKYEHH-MEPEX CTAIOTh
KPUTUYHUMH  4epe3 3pPOCTaHHSA KPHUTHKH  IIOJO
CHOXWBAHHA C€HEeprii TpagumitHuMu 1iatdopmamu,
takuMu sk Ethereum y wmumnynmomy. BuxopucraHus
eHeproeeKTHBHUX Mepexk, Takux sk TON um Solana,
03BOJIsIE 3MeHIUTH Byrienesuid ciuig P2E ta T2E
NPOEKTIB, HIO0 pOOUTh IX NPHUBAOIUBILIMMHU IS
€KOJIOTIYHO CBIJIOMHX KOPHCTYBayiB i pO3POOHUKIB.
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PO3POBJIEHHA IHTEJNIEKTYAJIbBHOIO BIBHEC-NMOMIYHHUKA HA OCHOBI
LLM TA IHTENEKTYANNIbHOIO AHATI3Y BEB-AAHUX

Y cydacHOMYy UH(pPOBOMY CEpElIOBHINI Mai
MiANPUEMCTBA Ta CTapTald NOTPeOYIOTh IIBHJIKOTO
JIOCTYIly JIO pPEICBAaHTHOI Oi3HEC-aHANITHKH  JUJIs
NPUHHATTS e(PEeKTHBHUX YIIPaBIiHCHKHX pinieHb. [Ipote
KJIaCU4YHI 1HCTPYMEHTH aHAJIITHKH YacTO BHMararoTh
BUCOKOT'O DPiBHSI TEXHIYHUX 3HaHb a00 3HAYHUX BUTpAT
Ha ¢axiBIiB. Y 3B’A3Ky 3 IIMM 3pPOCTa€ IMOMHUT Ha
IHTENEKTyalbHi PIIICHHS, IO aBTOMATU3YIOTh aHami3 i
CIPOIIYIOTh B33a€EMOJII0 KOPHCTyBada 3 BEIHKHM
o0csroM iH(opMarii.

3Bakaroun Ha Iie, y Wi poOOoTi 3ampOIIOHOBAHO
MPOTOTHIT IHTENEKTYaIbHOTO Oi3HEC-TIOMIYHUKA, SKHMA
MOETHYE€ MOXKITUBOCTI BEJIMKMX MOBHUX Mozeiei (LLM)
Ta IHCTPYMEHTIB IHTEJIEKTYaIbHOTO aHajizy
HEeCTPYKTypoBaHHX BeO-maHux. Cucrema 3ailicHIOE
aBTOMATH30BaHy CKCTPaKIlio Ta 00poOKy iHpopMarrii 3
BIIKPUTUX JDKEpEN, TaKUX SK CaWTH Ta COLiaibHI
MEpexi, 3 MOJAIBIIOKN CEMAHTUYHOK IHTEPIPETAIlE0
BXIIHMX 1 BUXITHUX JaHUX.

Buxopucranas LLM no3Bomsie 3miicHIOBaTH 5K

NOMEPeHI0  CEeMaHTUYHY  OOpoOKy  BBEJCHHX
KOPHCTYyBa4eM JAHUX, TaK 1 TOJANbLIMA aHai3
orpuMaHoi iHQopmarmii, 3a0e3nmedyroun TeHepalio

peNeBaHTHNX BUCHOBKIB Ta PEKOMEHAAITIH.

Cucrema OpieHTOBaHa Ha BHKOPHCTaHHS SK Y
nporeci CTBOpeHHs Oi3Hecy, Tak 1 mix 4ac MHoro
MacmtaOyBaHHs, a B MEpCIEKTHBI Moxe OyTu
peanizoBana y BUIUIAI SaaS-miatopMu 3 MiANUCHOO
MOJICJUTIO Ta PEryJISIPHUMH OHOBJICHHSIMHM aHAJITHYHUX
3BITIB.

OCHOBHI 3aBIaHHs JOCHIDKEHHS:

e [IpoBecTn aHami3 CydYacHHX MIXOMIB MO
moOy0BH Oi3HEeC-aHATMITHKH Ha OcHOBI LLM.

e Po3pobut; MexaHi3M iHTepmpeTamii BXigHOI
iHpopMarii KopucTyBada 3a goromororo LLM.

e PearnizyBatn CUCTEMY reHepanii
CTPYKTypOBaHUX 3allMTiB Ha OCHOBI CEMaHTHYHOTO
aHaizy.

e [loOynyBaTH iHCTPYMEHT aBTOMAaTH30BAaHOTO
300py JaHMX 3 BIAKPUTHX BeO-IKepel (BeO-CKpeHIiHT).

e 3a0e3neynTH KOHTEKCTHHH aHami3 3i0paHMX
JTAaHHUX Ta TOO0YIOBY BUCHOBKIB.

e Pozpobutn  BeO-iHTEpdeiic g 3pydHOi
B32€EMO/IiT 3 CHCTEMOIO.
e OuiHuTH  e(eKTHBHICTH  3alPONOHOBAHOTO

pillIeHHS Ha MPUKJIaJax peaJbHuX Oi3HEC-KeHCiB.
3anponoHoBaHe PIlIEHHS Ma€ TMOTEHIliajdl 3HaYHO
MiABUIIATA €()EeKTHBHICTh Oi3HEC-TIPOIECIB MUISTXOM
3HIDKCHHS BUTPAT HA IEPBUHHY aHAIITHKY, CKOPOUYCHHS
yacy Ha JOCITI/DKEHHS PHUHKY Ta MOJIMIIEHHS SKOCTI

yHOpaBITiHCBKHX pimeHs. [aTerpamiss LLM y mporec
300py Ta iHTeprpeTanii JTAaHUX JI03BOJISIE
aBTOMATH3YBATH CKJIA/IHI aHAJIITHYHI 3a/1a4i, SKi paHiIIe
BUMarajd  py4HOro  aHamizy abo  3alydeHHs
By3bKONPO(DiTbHUX (axiBLiB.

Oco0iuBy yBary B MeKax IPOEKTY HPUALICHO
SAKOCTI Ta peJieBaHTHOCTI 3i0paHux jgaHux. BeO-
CKpPEHIIIHT 3IIACHIOETECS 3 ypaxyBaHHIM TEMaTHYHOI'O
KOHTEKCTY Ta KIIOYOBHX XapaKTePUCTHK Oi3Hecy, IO
03BOJsIE  (pOKyCyBaTHCS Ha  CIpaBAi  BaXkKJIHBIH
iH(popMarlii: KOHKYPECHTHOMY CEpeIOBHUIN, MpOodiisax
[UTBOBOI ayIUTOPii, aKTyalbHUX TCHACHIIAX pPUHKY,
BIATYKaxX KJI€HTIB Ta HasIBHUX IpoOnemax y ramysi. s

00poOKHI HECTPYKTypOBaHOT iHpopmarii
3aCTOCOBYIOTBCSI Cy4acHI METOAM OOpOOKH MPUPOIHOT
moBHu (NLP).

Takum 4MHOM, Pe3yJIbTATH AOCIIKEHHS MalOTh SIK
HAYKOBY, TaK i IPaKTUYHY IL[IHHICTb. 3 HayKOBOi TOUKHU
30py, pobOTa NEMOHCTPY€E MOMIHMBOCTI KOMIUIEKCHOTO
3actocyBanHsA LLM Ta iHTEeIEKTyaJpbHOTO aHaji3y BeO-
maHux vy cdepi 1mdpoBoro Oi3HEC-KOHCANTHHTY.
[IpakTHYHE 3HAYCHHS MOJATA€ Y CTBOPEHHI T'HYYKOrO
IHCTPYMEHTY, KU MOXe OyTH BUKOPHCTAHUN IIHPOKUM
KOJIOM IJIPUEMIIIB U MIPUAHATTS PillleHb Ha OCHOBI
00’extiBHOI iH(pOpMalil 3 AMHAMIYHOrO IU(POBOrO
CepeioBHILA.
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AHATNI3 NPOAYKTUBHOCTI MIKPOCEPBICHUX CUCTEM HA .NET

OmiHka epeKTUBHOCTI MIKPOCEPBICHHUX apXiTEKTYp
€ KJIIOYOBHM acIleKTOM IX PO3pOOKH Ta eKCIUTyararii.
3pocTaHHs KOPIOPAaTHBHHUX 1H(OPMALIHUX CHCTEM
BUMAra€  pilieHb, 1[0  3a0C3MEYYIOTh  BHCOKY
MPOAYKTHBHICTh, MAacCIITA0OBaHICTh Ta HAMIHHICTb.
UYepe3 mupokuii BHOIp IHCTPYMEHTIB i MiAXOIIB IO
BIIPOBQ/DKCHHA ~ MIKPOCEpBICIB  TOCTa€  IHTaHHA
po3po0KH epEeKTUBHUX METOJIB aHaJi3y Ta MOPIBHAHHA
iX mOpomyKTHBHOCTI. 3 oMLy HAa 1€, y LbOMY
JOCTIKCHHI 3aCTOCOBYIOTBCSI CydYacHi MIIXOMU 10
TecTyBaHHs, 30kpeMa iHcTpyMeHTH Apache Benchmark
[3], k6 [4] Ta JMeter [S], 0 MO3BOJSIOTH OLIHIOBATH
MPOJIYKTUBHICTh MIKPOCEPBICHHX IUIAT(GOpPM, TaKHX SIK
ASP.NET Core [1] ta .NET 7 [2]. Le mae 3mory
BU3HAYUTHU TI€pPEBarv Ta HEAOJIKM BHUKOPUCTAHHS LIUX
TEXHOJIOTIH y pealbHIX yMOBax €KCILTyaTaii.

MikpocepBicHa apXiTekTypa, MOOyJOBaHa Ha
ASP.NET Core [1] ta .NET 7 [2], mMae wmupoky
MNOMYJSAPHICTh  3aBIJKH  MOXJIMBOCTSAM  IIBHJIKOTO
PO3rOpTaHHs, JETKOro MacIITa0yBaHHS Ta €)EKTUBHOTO
ynpaBimiHHA. BoHa 3a0e3medye i30JAMIF0  OKpeMHX
KOMITOHEHTIB, L0 IiIBUIIYE CTIHKICTh Ta MIHIMI3y€E yac
Ha pO3ropTaHHs. BojHOYac pO3yMiHHS KITIOYOBUX
napaMmeTpiB, SKi BIUIMBAIOTh Ha T NPOJYKTHBHICTH, €
KPUTUYHO BAXKJIMBHM Il ONTHMI3alii poOOTH TakuX
cucreM. J{7st TOpiBHSHHS €EeKTUBHOCTI MiKPOCEPBICHUX
MIIXO/iB CTBOPIOETHCS JIBA BApPiaHTH OJHOTO JOJATKA!
MOHOIIITHHI Ta MIKpPOCEpBiCHUI, peamizoBaHi Ha 0asi
ASP.NET Core Web API. TectyeTbcst MPOAYKTHBHICTD
000X apxiTeKkTyp 3a ofHakoBux ymoB. OkpeMy yBary
OPUOIIEHO  KOMYHIKamii  MDK  cepBicamu,  sKa
3IIMCHIOETBCS JBOMa OCHOBHMMH METOJAMH: dYepe3
HTTP-3amut  Ta 4epe3 OpoKep  MOBIiJIOMIICHB
(RabbitMQ abo Kafka), 1m0 m03BOJsIE OLIHUTH TXHIO
3aTPUMKY Ta IIPOMYCKHY 3/1aTHICTb.

Jnist TecTyBaHHS IPOAYKTUBHOCTI 3aCTOCOBYIOTBCS
Ppi3HI IHCTPYMEHTH:

Apache Benchmark [3] BukopuCTOByeThCS LIS
OLIIHKM MIBUAKOCTI BIATIOBI/Ii CEpBEPiB;

k6 [4] 3acTOCOBYeThCS sl CHMYJISINI BEITUKOL
KIJIBKOCTI OJTHOYaCHUX KOPHUCTYBaUiB;

JMeter [5] no3BoJsie mpoaHai3yBaTH CTaOUIBHICTD
CHCTEMH I1iJ] BUCOKUM HaBaHTaKEHHSIM.

BumiproBaHHS NPOJYKTHBHOCTI MIiKpOCEPBICHHX
mratdopm Ha ocHOBI ASP.NET Core [1] 1 .NET 7 [2],
BHU3HAYEHHS OCHOBHHMX (DaKTOpiB, IO BIUIMBAIOTH HA
e(heKTUBHICTH  pOOOTH, a TakoX  IPOBEIACHHSI
MOPIBHAUIBHOTO aHAJIi3y Ha OCHOBI TECTOBUX CIICHAPIIB €
TOJIOBHUMH IUJISIMH IIHOTO JTOCITiPKEHHSI.

Po3BUTOK  MIKpOCEpBICHOI  apXiTeKTypu €
BOXJIMBUM HAIIPSIMKOM ONTHMi3allil KOPHOPaTHBHUX
iHpopManmiiHuX  cucreM.  30UnbmeHHS ~ 0OcCsTiB

00pOOIOBAaHMX JaHUX Ta HEOOXIMHICTh BHCOKOI
MIBUAKOCTI OOpOOKM BHMMararoTh HE JIMIIE HOBUX
TEXHOJNOTiH, a ¥  YITKHX  KpUTEpiiB  OLIHKH
MPOJYKTUBHOCTI.

OCKUTBKH MIKpOCEpBIiCH € €PEeKTHBHHM CIOCOOOM
opraHisamii poOOTH TPOTrpaMHUX pilIeHb, HEOOXiITHO
PO3pOOUTH TIAXOTU IO OIHKH iXHBOI HPOIYyKTHBHOCTI
JUIA Pi3HUX CIEHapiiB BUKOPUCTAaHHSI. MikpocepBicH
CYTTEBO BIUIMBAIOTH Ha PO3BUTOK cydacHUX IT-pimeHs,
0ocoONMMBO y cdepax aBTOMAaTH3amii pPO3TOPTAaHHS,
MmacuraboBaHocTi Ta Gesneku. Ilnmardpopmu ASP.NET
Core [1] ta .NET 7 [2] n03BOJAIOTH CTBOPIOBATH
BUCOKOIIPOJIYKTUBHI ~ MIKPOCEpBICHI ~ CHCTEMH, IO
3a0e3neuyoTh e(eKTHBHE YIPAaBIiHHSA pecypcami,
NPOCTOTY iHTerpauii Ta 3pydHe posropraHHs. 3iOpaHi
pe3ynbTaTu AHATI3YIOTHCS TUTST BUSIBJICHHSA
HalleQeKTUBHIMMUX KOH]Irypamii y pi3HHX yMOBax
eKCIuTyaTarii.
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AHATNI3 METOAIB HABYAHHSA LUTYYHUX HEUPOHHUX MEPEX NMPAMOIO
NOLWWPEHHA

Ha cporommimHiii 1eHbP iCHYIOTH JBI 3a€EMO-
30arauyroui  omHA  OAHY  METH  HEHPOHHOTO
MOJICITIOBAHHS: TepIa — 3pO3yMITH (YHKIIOHYBaHHSI
HEpBOBOi CHCTEMH JIOAWHU Ha piBHI Qi3iomorii i
TMICUXOJIOTII 1 IpyTra — CTBOPUTH OOYHCIIIOBAIbHI CHCTEMHU
(lwTydHi HEWpOHI Mepexi), 0 BUKOHYIOTH (YHKIIT,
nozioHi 10 GyHKIIH MO3KY.

HTyuni Heiiponni mepexi (IIHM) e monpensmu
HEUPOHHOI CTPYKTYpU MO3KY, SIKMH 3JaTCH CIIPUKHMATH,
00po0usiTH, 30epiraTi Ta NpoayKyBaTH iHpopMmarito [1].

OcoONIUBICTIO  MO3KYy  TaKkoX € HaBYaHHA Ta
CaMOHaBYaHHS HA BIACHOMY JOCBIJI.

AZanTHBHI CHCTEMH Ha OCHOBI  IUTYYHHX
HEHPOHHUX MEpeK TO3BOJIIOTH 3 YCIIIXOM BHPIIIyBaTH
npobieMr  po3Mmi3HaBaHHA  00pa3iB,  BHKOHAHHA
MPOTHO3IB, ONTHUMI3allii, acomiaTuBHOI MaM'aATi i
KepyBaHHS.  MexaHi3M  OPUPOJHOTO  MHUCIICHHS

0azyeThcs Ha 30epexeHH] iHdopMmaii y BUrIIsii o0pasis.

HITy4uHi HEHPOHHI MEpeXi 103BOJISIOTH CTBOPEHHS
napajeinbHUX MepeXX, IX HaBYaHHS Ta BHPIILICHHS
IHTEJIEKTyalbHUX  3aBJaHb, HE BUKOPHCTOBYIOYH
TPaANIIHOTO IPOrpaMyBaHHSL.

B ocTaHHI poku y CBITI OypXJIUBO PO3BHBAETHCS
HOBA TPHKJIAHA O0JAaCTh MITyYHOTO IHTENEKTY, sKa
CHeMiai3yeThCsl Ha BUKOPUCTAHHI IS BHPIMICHHS
IHTEJIEKTyalbHUX 33/1a4 ITyYHUX HEHPOHHUX MeperKax.

AKTyaJIbHICTB JIOCHI/DKEHb y I[bOMY HAamlpsIMKy
MIATBEP/KYETHCSI  BEJIMYE3HOK  KUIBKICTIO  Pi3HO-
MaHiTHUX Bukopuctans IITHM.

OCHOBHUMH KJIacaMH 3aBJiaHb, Y SIKUX Ha ChOTOJIHI
YCHIIIHO BUKOPUCTOBYIOThCS pilieHHs Ha 0a3i [IIHM, e:

- 3a/1a4i-alPOKCUMAIIIT;

- IPOTHO3YBAHHS;

- Kmacudikaris Ta po3mni3HaBaHHSI 00pasiB;

- KJIACTEPH3AIlis;

- imeHTH(DIKALIA-OIHIOBAaHHS;

- acolliaTUBHE-KepyBaHH.

I3 HaBezieHOTO NIEPETTiKY TPOTHO3YBAHHS € OTHUM i3
HaWOUIbII HEOOXiTHMX, ane Npu [bOMY H OJHUM i3
HAWCKJIQHINX 3aBJaHb IHTEJIEKTYaJbHOTO aHali3y
JIAHUX.

[Ipobnemu IIPOrHO3YBaHHS OB’ s13aHi 3
HEIOCTAaTHLOIO SKICTIO MW KUIBKICTIO BXIJHHUX JaHHUX,
3MiHAMU CEPEHOBHIINA, Y SKOMY IpPOTIKaE MpOIIeC,
BIUIMBOM Cy0’€KTHBHHUX (haKTOpIB.

MerTa AOCHiPKEHHS: aHANI3 i TOPIBHSIHHS METO/IB
HaBYAHHS IS IiJBUIICHHS ¢()CKTUBHOCTI Ta TOYHOCTI
THM.

ITyuHi HelipoMepesKi KOHCTPYIOIOThCS 3 6a30BOTO
6JI0KY - IITYYHOTO HEHPOHY.

[HImoro BIACTHBICTIO HEWpPOMEpeXk € BeaHde3Ha
KUTBKICTB 3B'SI3KiB, SIKi TIOB'SA3YIOTh OKpeMi HEHPOHU.

I'pymyBaHHS  HEHpOHIB y MO3Ky JIIOJHHU
3abe3nedye  oOpoOKy  iHopMmamii  AWHAMIYHUM,
IHTEPaKTUBHUM Ta  CAaMOOPIaHIi3ylOYMM  IIUIIXOM.
biosoriuyni  HeWpoHHI Mepexi 3 MIKPOCKOMIYHUX
KOMITOHEHTIB ICHYIOTh Y TpPUBHMIPHOMY TIPOCTOpi 1
3MaTHI 710 PI3HOMAHITHHUX 3'€THAHb.

Ane muis peaiizamii IITYYHHX MeEpPEeX INPHUCYTHI
(bi3uuHI OOMEKESHHS.

OO0'eqHyrounck y MepexXi, MITy4HI HEHpoHH
YTBOPIOIOTH ~ CHUCTeMy OOpoOkm iHpopmamii, sKa
3a0e3neuye eheKTUBHY aJanTaIiito MOJIEINi 10 IOCTIHHNX
3MiH 3 00Ky 30BHIIIHBOTO CEPEIOBUIIA.

B npomeci ¢pyHKIIIOHYBaHHS MepexkKi BiOyBaeTbCs
MEPETBOPSHHS BXiTHOTO BEKTOPa CHTHAIIB y BHUXIIHHUH.

KoHkperHHH  BHMJ ~ NEpPETBOPEHHS  BU3HAYAETHCS
apXiTeKTypoI0  HEHpoMepexi,  XapaKTepUCTHKaAMH
HEWpPOHHUX eJIEMEHTIB, 3aco0aMu KepyBaHHS Ta
CHHXpOHI3aii iHpopMaIiHHIX MOTOKIB MiX
HEHpOoHaMH.

Baxumeum dakropom e(heKTHBHOCTI Mepexi €
BCTAaHOBJICHHS OINTHUMAaJIbHOI KITBKOCTI HEHpPOHIB Ta
THITIB 3B'I3KIB MiXk HUMH [2].

Ha ©0a3i oxHiel apXiTeKTypu MoXe OyTH
pealizoBaHO pi3HiI MapagurMy HeHpoMepeKi i HaBIIaKu.
Cepen BiIOMHX apXiTEKTypHHX pIlIeHb BHUILISIOTH
rpymy cia0o 3B’s3aHUX HEHPOHHUX MEPEXK, Y BUIAIKY,
KOJIM KOXKHUH HEWpPOH Mepexi 3B'I3aHuil nume i3
cycimHiMu. B TOBHO 3B’s3aHUX HeHWpoMepexkax BXOAU
KOXKHOTO HEWpOHa 3B's3aHl 3 BHXOJaMH BCIX PpEIUTH
HEWpOHIB.

Cnucok nitepatypu

1. OcHOBM WITy4yHUX HEHpOHHUX Mepex [EnexrponHuit
pecypc] — Pexum nocrymy https://learn.ztu.edu.ua/mod/
resource/view.php?id=168934.

2. JlaBpentok M.B - AJroputMd = MamIMHHOTO
HaBuaHHsA. [EnexrponHmii pecypc] — Pexum moctymy:
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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OBIPYHTYBAHHA BUBOPY TEXHOJOTN ANA CTBOPEHHA BEE3ACTOCYHKY
AnA ObJIKY KBUTKIB KIHOTEATPY TA AOMIHICTPYBAHHAM KIHOCEAHCIB

CyuacHi KiHOTeaTpu CTHKAIOTHCS 3 HEOOXiTHICTIO
aBTOMaTH3amii  TpomeciB  OpOHIOBaHHS  KBHTKIB,
VOpaBIiHHSA CeaHCaMH Ta B3a€EMOZIl 3 KII€HTaMH.
BincyTHiCTP mEHTpaNi3oBaHOI CHCTEMH YIIPaBIiHHA
NPU3BOJUTH JI0 HE3PYYHOCTEH JUIsi KOPHCTYBadiB,
3HW)KEHHS €()EKTHBHOCTI 00CITYrOBYBaHHS Ta MOXKJIMBUX
¢inancoBux BTpar. TpaauuiiiHi cmocoOu OpOHIOBaHHS
yepe3 OCOOMCTHH BI3UT HE BIJNOBIAIOTH CYYacHHM
OYIKYBaHHSM KII€HTIB, $IKI TNpParHyTh IIBUIKOTO Ta
3pYYHOTO JOCTYITY J0 MOCIYT Yyepe3 iHTepHET.

AXTyanbHICTh IPOOJIEMHU 3yMOBIICHA 3POCTAI0YNMH
BUMOTaMH 10 [u}poBi3amii chepu mOCIyr, 30KpeMa
KiHOIHIycTpii. BingpmIicTh KOpHCTYBadiB  BiIJArOThH
nepeBary OHJIaiH-cepBicaM sl OpOHIOBaHHS KBHUTKIB i
meperisiy po3Kiamy, IO IiABHINYE HEOOXimHICTH
po3poOKn e(eKTUBHOTO Be03aCTOCYHKY. BimcyTHICTBH
TaKOi CHCTEMH MOXXE MPU3BECTH A0 BTPATH KIIEHTIB,
3HUKEHHS piBHS iXHBOT  33J0BOJICHOCTI Ta
Hee(heKTHBHOTO YIPaBIiHHS pecypcamMu KiHOTeaTpy.

CtBOpeHHS  BE03aCTOCYHKY JUIS  KiHOTeaTpy
JIO3BOJIUTE!
1. 3Ha4YHO CIOPOCTUTH MpOLEC OPOHIOBAHHS

KBHTKIB, yCYHYBIIH IOTPeOy B (i3MIHOMY BiIBiITyBaHHI
Kacw;

2. IligBMIINTH OCTYHHICTh MOCIYT JUIA IIMPOKOL
ayIUTOpii, BKIFOYAIOYH MOOLUTEHUX KOPHUCTYBAYiB;

3. ABromMaru3yBaTH YNpPaBIiHHSI CeaHCaMH Ta
KBUTKaMH, 3MEHIIIYIOYH KiJIbKICTh TOMUJIOK;

4. Hagatu Kii€HTaM JOJAaTKOBI MOJKJIMBOCTI, Taki
SK TIEPCOHANI30BaHI peKoMeHalil (ijgbMiB, OLIHKH Ta
BIJITYKH;

5. IMixBuiuTy eeKTUBHICTH Oi3HECY, 301IBIIUBIIH
KUTBKICTh OpPOHIOBaHb 3aBASKH MPOCTOMY Ta 3PYYHOMY
iHTEepdEiicy.

Po3poOka Be03acCTOCYHKY BKIIOYA€E peaNli3alito
JIBOX OCHOBHHMX KOMIIOHEHTIB: CEpBEpHOI YaCTHHHU Ha
6a3i ASP.NET Web API ta Kimi€HTCHKOi YacTHHH 3
BukopuctanusM React. ASP.NET Web API 3ab6esneuye
crBopenHss RESTful-cepBiciB s B3aemonii 3 6a3oro
maHuX, a React mo3Bossie po3poOutm AMHAMIYHUH i
3py4uHHi iHTepdeiic kopuctyBada [1,2].

Bubip TexHOI0TIH 00yMOBIEHHH iX ITepeBaraMu:

1. ASP.NET Web API - BHCOKONPOIYKTUBHUIMA
(hpeMBOpK I CTBOPEHHS HATiHWX BeO-CIIyX0, IO
3a0e3neyye MaclTa0oOBaHICTh, O€3MeKy Ta IIBHUAKICTH
po3po0Ku;

2. React - onna 3 HainomynspHimux JavaScript-
610J1i0TeK JUIS CTBOPEHHS IHTEPaKTHBHHUX iHTepQeiciB
KOpHCTyBaya, W0 3a0e3leuye IIBUJIKY B3aEMOMII0 3
CEepBEPOM 1 MOKpaIIeHUH KOPUCTYBAIbKHUIA TOCBI.

YK 004.42

3. SQL Server - BHKOPHUCTOBYETBCS IS
30epexxeHHsT iHpOpMamii PO CeaHcH, KBUTKH Ta

KOPHCTYyBauiB, 3a0e3medylodr MIBHOKHAH IOCTYI i
HajilHe 30epiraHas JaHUX.

OcHoOBHI (yHKUIOHATBHI MOXJIMBOCTI
Be03aCTOCYHKY:

1. TIlawens anmiHicTparopa Juisi YIpPaBIiHHS

KOHTeHTOM. [laHenb aaMiHiCTpaTOpa NOBUHHA HAlaBaTH
MOXIIMBICTH ~ JOJaBaTW Ta peAaryBatd  QinbMH,
BKa3zyluM JeTajli Mpo iX ONHUC, AaTy BHUXOMY, JXaHp,
HOCTepH Ta Tpeiitepu. Takoxk aaMiHiCTpaTop Mae 3MOTY
JOJTaBaTH HOBI CEaHCH, 3MIHIOBATH IX 4ac Ta 3ai. Kpim
TOTO, CHCTEMa IIOBHHHA 3a0e3ledyBaTH MJOCTYI JO

VIOpaBIiHHA  KOPUCTYBayaMHd, 1[I0  Ja€  3MOTY
MmeperisfgaTé  icTopito  OpoHIOBaHP Ta iHIN  Jii
KOPHCTYBadiB.

2. BpoHtoBaHHs KBUTKIB OHJaiiH. KopucTyBau Mae
3MOTY MEperyisiHyTH JeTalli CBOro OpoHIOBaHHs (dac,
JaTa, Micie);

3. Peecrpamiss Ta aBTOpH3alisl KOPUCTYBadiB.
ABTOpH3alisi 4epe3 JIOTIH 1 Mapoiib  JO3BOJISIE
KOpHCTYBauy OTPUMArTH JOCTYyIl JO OCOOHCTOTrO
KaOiHeTy, Je BiH MOXe TMeperisigaTd CBOI KBUTKH,
3aJMIIATHA BiATYKU TPO (QLIEMH, a TaKOX 3IIHCHIOBATH
IHIIII TIEPCOHANI30BaHI Jii;

4. Bigrykm Ta ouinka ¢imemiB. Kopucrysaui
MOXYTh OIIHUTH (PibM 3a mKanor Bix 1 mo 5. Kpim
TOTO, € MOJIIMBICTh 3QJIMIIUTHA TEKCTOBUIl BIIIYK, B
SKOMY  KODUCTYBad MOXE€  IOJUIMTHUCS  CBOIMH
BPaXXEHHSIMU BiJ| IEPETIIsILY;

MeTa AOCHIDKEHHS: PO3POOUTH BeO3aCTOCYHOK
JUIS KiHOTeaTpy, IO 3a0e3ledyye IIBHAKY B3aEMOII0
KOPHUCTYBayiB 13 CHCTEMOIO Ta CIPOLIYE YIpaBIiHHS
KOHTeHTOM. Po3po0ieHuii Be03acTOCYHOK I03BOJIMTH
ONTUMI3yBaTH  TPOLEC OpOHIOBaHHS KBHTKIB,
ABTOMATH3YBaTH YIPAaBIIiHHA CeaHCAaMH Ta IOKPAIIUTH
KOPHUCTYBaIbKHI JTOCBiJ IUIIXOM IHTErpamii cy4yacHHX
TEXHOJIOTiH BeO-po3poOKu.

Cnucok nitepatypm

1. ASP.NET [Enextponnuii pecypc] // Bixinenis:
BiJIbHA EHITUKJIIOTIE/TisI. - Pexum JIOCTYTIY:
https://uk.wikipedia.org/wiki/ASP.NET.

2. React [Enextponnuii pecypc] // Bikinenis:
BiJTbHA EHITUKJIIOTIE/TisI. - Pexum JIOCTYTIY:
https://uk.wikipedia.org/wiki/React.
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CYYACHI BUKNUKU KIBEPBE3IMNEKU B YKPAIHI B YMOBAX BOEHHOIO CTAHY

B ymoBax cydacHoi BiiiHHM 3a)iKCOBaHO 3pOCTaHHS
KIJIBKOCTI KifepaTak, [0 cTae HacliAKoM Oe3rnepepBHOi
KiOepBiiiHU Ta 3011bLIEHHS 3arpo3u 3 OOKY pocCiiicbKuX
XaKepiB. Tomy 3a0e3reueHHs e()eKTUBHOTO
Kibep3axucTy CTa€ OJHUM i3 HaHaKTyas bHIIINX 3aB/IaHb,
OCKITBKM y 0aratb0X CydYaCHHX OpTaHi3amiil pi3HHX
ramy3edl IisSUTBHOCTI BCIO iHQOpMamLi0 Bce dHacTime
30epiratoTh y mudpoiit abo emexTpoHHIH (opmi Ha
OKpPEeMHX KOMIT'IOTepax 4YM IHIIMX NPHCTPOSX IS
30epiraHas JaHUX.

Cnig 3a3HauuTH, WO NOHATTA 1H(pOpMaLiiiHOT
Oe3neKu € IIe OAHUM METOJIOM BHM3HAueHHs Oe3MeKu
JAHKUX, K4 MOXE MICTHTH B C001 KOH(IACHIIHICTS,

IUTICHICTh Ta JOCTYIHICTh naHuX. IH(opmariiina
Oesneka  YKpaiHM €  BaXJIUBUM  KOMIIOHEHTOM
HAIllOHATBFHOI ~ Oe3mekd i 3abesmedye  3axXUCT

JIEPKABHOTO CYBEPCHITETY, TEPUTOPiaIbHOI IITiCHOCTI,
JIEMOKpPaTUYHOTO KOHCTHUTYLIIHOTO Jamy, a TaKoX
IHIIAX BaKJIMBHUX IHTEpECiB JIIOAWHHU, CYCIIBCTBA i
JepkaBu. BoHa MiCTHTh 3a0e31e4eHHs KOHCTUTYLIHHNAX
mpaB i cBoOOX JIOAWHU Ha 30WpaHHA, 30epiraHui,
BUKOPDHCTaHHS Ta TOIIMpeHHs iHdopMalii, a TaKox
JIOCTYII J10 TIepeBipeHoi Ta 00’ ektiBHOT iH(opMmaii [1, c.
106].

OmHMM 13 KIIOYOBHMX HampsMiB 3abe3rnedeHHs
KibepOe3rekn €  po3pobka Ta  BIPOBAPKEHHS
KOMIUIEKCHHX CTpaTerid 3axucTy, IO BKIIOYAOTh
OaraTopiBHEBY ayTeHTH(]iKallifo, mu(pyBaHHS NaHUX,
MOCTIHANA MOHITOPHHI MEPEeKeBOi aKTUBHOCTI Ta
3aCTOCYBaHHS INTYYHOTO IHTEJIEKTY ISl BHSBICHHS
aHoMaiid. BaknuBy pouib Bifirpae i miABUIICHHS PiBHS
IUPPOBOi TPAMOTHOCTI TPAIIBHHUKIB Ta KOPHCTYBAadiB,
OCKITPKM 3HAaYHa YacTHHA KiOeparak 3HiHCHIOETHCS
4yepe3 CoLialibHy iHXKeHEepiro Ta (GilIMHIroBI CXEMH.

Kpim Toro, icHye edexkTHBHA cHCTeMa 3aXHUCTy Ta
npoTuaii  BYMHEHHI IIKOJAM  4epe3  MOIMIUPEHHS
HEeraTUBHHUX iH(QOpMaliiHUX BIUIMBIB, BKJIIOYAIOYH
CKOOpIMHOBaHE MOUINPEHHS HerepeBipeHoi indopMmariii,
JECTPYKTUBHY NpOMaraHfgy Ta iHII iHpOpMamiiiHi
orepariii, a Tako)K HECAHKIIOHOBAHE PO3MOBCIOKEHHS,
BUKOPHCTAHHs Ta MOPYIIEHHs IUTicHOCTI iH(opMmanii 3
00MEXEHUM JOCTYTIOM.

OcranHiM yacoM KibepOe3rneka Ta i pi3Hi acrieKTH
CTarOTh 00’ €KTOM IIiIBUIICHOI YBaru HayKoBIiB. [Ipore,
3HaYHA KIUTBKICTh NUTAHb 3aJMIIAE€THCS HEJOCTATHBO
BUBUEHOIO, 110 3YMOBJCHO CTPIMKHM pO3BHTKOM
@IeKTPOHHUX TEXHOJIOTIH Ta CYCIIBCTBA 3arajioM.
BunHukHeHHS HOBHX iHQOPMALIHHUX MOXIHUBOCTEH
BILUIMBY Ha COLiaJIbHI IPOLECH CIPUYUHSE TOSBY HOBUX
3arpo3 Oesmemi, 10, CBOEK Yeprow, MOTpedye
Oe3nepepBHOTO  BJIOCKOHAJEHHS  Ta  OHOBJICHHA
MEeXaHi3MiB i1 cucrem Kibep3axucry [2].

VY 1bOMY KOHTEKCTI JOLUUIBHOIO € 03Ul YepHuru
10.0. Ta MansueBoi I.P., sxi 3a3Ha4yaroTh, IO B
CyYaCHMX YMOBaX OLJBIIICTh JaHUX 30€piracTbcs B
CJIEKTPOHHOMY a00 nuppoBOMYy (OPMATI, IO 3yMOBIIIOE
MABUIEHY yBary IO MHUTaHb KibepOesmeku. 30Kkpema,
kibepaTaky, CHPUYMHEHI MOUIMPEHHAM IIKiUIHBOTO
MPOTPAMHOTO 3a0e3MEeUeHHS Ta MiIMH XaKepChKUX
yIpyNOBaHb, CTaHOBIATh CEPHO3HY 3arposy Ui
(YHKIIOHYBaHHS KOMIT'FOTEPHHX CHCTEM 1 MEpex y
BCHOMY CBITI. Y 3B’A3Ky 3 IIMM CydYacHi Oprasi3amii
NOBUHHI BIANOBIJAIbHO CTABUTHUCS JI0 MUTaHb 3aXHCTY
nudpOBUX aKTUBIB, IHBECTYIOUM HEOOXIIHI pecypcH B
NOCHJICHHS CHCTeMH KibepOesneku. B iHIIOMY BUIIaIKy
BOHM PHU3UKYIOTh 3ITKHYTHUCS 3  MaclITaOHUMH
CHUCTEMHUMHU MOPYIICHHSMH, BHTOKaMH JaHHX Ta
IHINUMU HETaTMBHUMH HACIiJKaMU KiOep3JI0UMHHOCTI
[3, c. 94].

Omxe, KoHIemmis KibepOesmekn  TOTpedye
Heperisiny y 3B’ 53Ky 31 IUBHIKHMH TpaHC(HOPMALSIMU B
iHpOpMaLmifHOMY  CEpelOBHINI Ta  IPOBITHUMH
TEHACHLISIMUA PO3BHTKY ITIOOANBHOTO CYCHIJIBCTBA, SKE
nenani  Oinblie  OpieHTyeTbcss Ha  iHQopmauiiiHi
TexHouorii. BogHoyac aHaii3 YMHHOTO 3aKOHOJABCTBA
CBIIYMTh TPO HAsSBHICTh HU3KU HEJONIKIB y cdepi

MIPaBOBOTO peryJroBaHHS kibepbe3nexu
(kibepoOOpoHM), 110 BHMarae po3poOiieHHS Ta
BIOPOB3/DKEHHS.  BIANOBIMHUX  NPOMO3MLIN  I0J0
pO3B'SI3aHHA HAasBHHX NPOOJIEM 13 BpaxyBaHHAM
MIPOIIECiB €BPONEHCHKOT IHTETpaIlii.
Cnucok nitepatypm
1. Ipo OCHOBHI 3acaau 3a0e3MeyeHHs

kibepOe3nekn Ykpainu : 3akoH Ykpainu Big 05.10.2017
Ne 2163-VIII // baza maHux «3aKkOHOJABCTBO YKpaiHIm» /
BepxosHa Pana Ykpainu. URL: https://zakon.rada.gov

.ua/go/2163-19 (mara 3sepuenns: 20.03.2025)

2. Kpacnenko, B. K., & Sposuii, K. B. (2024).
CYYACHI BUKJIMKU KIBEPBE3IIEKM B YKPATHI
B YMOBAX BOE€HHOI'O CTAHY.

3. Yepnum 1O. O., Mansuesa I. P, llItonna P. M.
AmHamiz nedkux Kibep3arpo3 B yMOBax  BIHHH:
Enextponne ¢axoBe HaykoBe BumaHHs. KibGepOesmneka:
OCBiTa, HayKa, TexHika, 4 (16), 2023. C. 37-44.
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3ACTOCYBAHHA WUTYYHOI'O IHTENEKTY B ABTOMATU3OBAHUX CUCTEMAX
YNPABJIHHA ®IHAHCOBUMU PUSUKAMU

B ymoBax cywacHoro (iHaHCOBOrO pHUHKY Ta
3pOCTal04yoi  CKJIAAHOCTI  €KOHOMIYHHUX  IIPOIECIB,
(biHaHCOBI yCTAaHOBM BCE YacTillle 3BEPTAIOTHCS MO
TexHoJorii mry4yroro iHrenekry (ILI) mns mokpamieHHs
CHUCTEM YIIPaBIiHHA (P iHAHCOBUMHE PH3HKAMH.

IIi TexHomoOrii, BKIIOYaKO4Yd MaIIMHHE HABUYaHHS,
HEHpOHHI Mepexi Ta ANTOPUTMIYHI Moeni
NPOTHO3YBaHHS, JO3BOJIFOTE 0OaHKaM Ta  IHIINM
(hiHAaHCOBUM OpraHizalisM OUIBII TOYHO OIIHIOBATH
KpPEIWUTHI, PUHKOBI Ta OINEpaliifiHi PH3UKH, BHUSBISATH

maxpaicpki — omepamii Ta  MiJBUIIYBaTH 3arajbHy
cTabinbHICTh (hiHaHCOBOT cuctemu [1; 4].
OnmHak, He3BaXalouW Ha YHCICHHI IepeBaru

BukopucTanHs 111, icHyI0Th 3Ha4HI BUKJIMKH, [TOB’SI3aHi 3
HOro BIPOBA/UKEHHSM, 30KpeMa IMTaHHS IIPO30POCTI
ANTOPUTMIB, TEXHIYHI 0OMEXEHHS Ta CYMICHICTh CHCTEM
Ta PETryJISATOPHI 0OMEKEHHS.

Tomy w™eroro miei pobotu €
MOXIIMBOCTEH 3aCTOCYBAaHHS IUTYYHOTO IHTEJEKTy B
ABTOMATH30BaHUX CHCTEMaxX YINpPaBIiHHSA (piHAHCOBHMHU
pHU3MKaMH, aHaji3 Horo e(peKTHBHOCTI y IOpIBHSHHI 3
TPAIUIIHHUMH TIIXOAaMH Ta BHUSBJICHHS MOTCHIIHHUX
PHU3UKIB Ta 0OMEKEHb.

J1nst focsirHeHHs i€l MeTH HEOOX1THO BUPILLIMTH TaKi
3aBJaHHS: O3HAMOMHUTHCS 3 OCHOBHHMH IiJIXOJaMH 1O
Bukopuctanus 11 y ¢inancosiit chepi; npoananizyBaTu
e(eKTHBHICTh alTOPUTMIB IMPOTHO3YBAHHSI (iHAHCOBHX
PH3HKIB; TOCHIIUTH JOCBIJ] BIPOBAKECHHS TAKUX CHCTEM
y 0aHKaxX Ta (iIHAHCOBHX yCTAHOBAX; OI[IHUTHU PETYISATOPHI
Ta eTu4Hi actekTy Bukopuctanus LI y ¢pinancosiit cdepi

[2].

OCIIIKEHHS

OOG’€KTOM JOCTIJDKEHHS € TPOLEC BIPOBAIKCHHS
TEXHOJIOTIH ITYYHOTO IHTEJIEKTY B CUCTEMH YINPABIiHHS
(hiHaHCOBUMM pU3MKaMHM Ta TXHIH BIUIMB Ha €(pEKTUBHICTD
(GyHKIIOHYBaHHS ()IHAHCOBHX YCTaHOB.

BaxxmuBum  acnekrtom  3actocyBanHs LI B
YOpaBmiHHI  (iHAHCOBUMH pHU3UKAMH € PO3YMIHHA
NPUHIMMIB  POOOTH [WX TEXHOJOTiH. AJNTopuUTMH

MAIIMHHOTO HABYAHHS aHANI3YIOTh (DiHAHCOBI NaHi s
BUSIBJICHHSI 3aKOHOMIPHOCTEH 1 MPOTHO3YBAaHHS PHU3HUKIB,
0 MiHIMI3ye BTpaTH Ta NiABUIIYE e(QEeKTUBHICTh
VOPaBIiHCBKUAX  pillleHb. BUKOpHCTaHHA HEHPOHHUX
Mepex Ta Il crnpuse mBHIKOMY pearyBaHHIO Ha 3MiHU
PHHKY Ta TOYHIIIUM NPOrHO3aM [3].

Opnak, BmpoBamkeHus III B ympaBmiHHS
(hiHAHCOBUMH PHU3MKAMH CTHKAETHCSA 3 PAJOM IEPEIIKO.
OCHOBHHUII BHKIHK - II€ Opak IMPO30pOCTi aJIrOPUTMIB,
OCKIJIbKM MOJIEJTi MAIIMHHOTO HABYAHHS € CKITaJHUMU JIJIS
iHTEepIpeTaii. € TaKOoX npoGiema HecTayi
KBaTi(piKOBAHUX CIEIIANICTIB [UIS HAJAIITYBAHHSI TaKHX
cucreM. TpaaumiiiHi MeTOIM OLIHKA PH3HKIB TaKOXK

rJIM0OKO 1IHTETPOBaHi, 1110 MOYKE BUKJIMKATH OIIp 3MiHAM 3
0OKy TpalliBHUKIB.

ToMy omHMM i3 OCHOBHHX 3aBIaHb Ili€ei poOoTH €
JOCTI[DKeHHST MEepPenIKoM, IO MOXYTh BHHHKHYTH HpH
BIIPOBA/KEHHI IITYYHOTO iHTEJICKTY B aBTOMAaTH30BaHI
CHCTEMH YIpaBIiHHA (DiHAHCOBUMH PHU3MKAMH, a TaKOXK
po3pobka pekoMeHAaMLii Moo 1X MOA0JaHHS.

OxpiM  1BOTO, BaXJIMBO TNPOBECTH  aHANI3
epextuBHOCTI BHKOopucTanHs Il y mopiBHAHHI 3
TPaAMUIMHUMHM METOJaMH YIpaBIiHHA (IHAHCOBUMHU
pU3HKaMHU.

Ile n03BONMTH BHM3HAYWTH, YM CIPaBIi MITYYHHHA
iHTeNeKT 3a0e3nedyye BHILY TOYHICTH IPOTHO3YBaHHS
PHU3HUKIB, 3MEHIIICHHS 30UTKIB Ta MiJABUIICHHS (iHAHCOBOT
CTIHKOCTI OpraHi3ariii.

Otxe, y pe3ynpraTi IIi€i poOOTH mependadaeThes
OTPHMAaTH IPYHTOBHY iH(GOpPMAII0 ITIPO MOXKIHBOCTI
BrpoBamkeHHs LI y cdepi ympasmiHHS (iHaHCOBHMU
pusukamu. e BKiIFOYa€e BUBYCHHS Pi3HUX MiAXO/IB, TAKUX
SK METOAW MAIIMHHOTO HaBYaHHS, HEHPOHHI Mepexi,
eKCIIEPTHI CHCTEMH Ta iX 3aCTOCyBaHHs y OaHKIBCHKiM Ta
¢inaHcoBii chepax.

HeoOximHo  jmocnmiguté  mepeBard, Taki  SIK
aBTOMATH3allis  MPOIECiB,  MIABUIICHHS  TOYHOCTI
NPOTHO31B, OIIEPaTUBHE BUSBIICHHS MIaXPaliChKUX CXEM, a
TAKOK MOJXJIMBI HEIOJIIKH, Cepel SKHX HEOOXiTHICTh
BEIUKHX OOCATIB JaHMX JJI8 HAaBYaHHS, PH3UKH
YIEPEPKEHOCTI ATOPUTMIB Ta IPOOIEMH 3 PEryJIATOPHUM
BIIOBIIHICTIO.

s pobora Oyme KOpUCHOIO s (HiHAHCOBUX
YCTaHOB, SIKi MPAarHyTh MiABUIIUTH ¢QEKTUBHICTh CUCTEM
YIpPaBIiHHSA PU3UKAMH [UIIXOM 3aCTOCYBaHHS CYYaCHUX
TEXHOJIOTH1..

OTpHMaHi pe3ysbTaTH MOXYTb JOIIOMOTTH 1M Kpallie
3pO3yMiTH  MOTeHUiiHi pusuku 1 mnepearn 11,
ONTHMI3yBaTH TMpPOLECH aHali3y JaHUX Ta CIPHATH
po3polIi cTparerii mas e(pEeKTUBHOTO BIPOBAKEHHS
ITYYHOTO iHTEJNEKTY y iHAHCOBY cdepy.
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3bIP TA BISYANI3AUIA CTATUCTUYHUX OAHUX 3 IT-PECYPCIB OJ1A AHANI3Y
PUHKY MPALI

CydacHmii pmHOK mpami y cdepi iHpopMamiiHuX
TEXHOJIOTIA BiA3HAYa€THCS BUCOKOK AWHAMIKOIO 3MIiH Ta
MOCTIITHAM 3pOCTaHHAM BUMOT 10 ¢axiBiiB. EQexruBHMit
MOHITOPUHI TEHICHLIH pPUHKY J03BOJsIE  (DaxiBLsIM
aJlanTyBaTH CBOI HaBMYKM JO aKTyaJbHUX MOTped, a
KOMIIaHiSIM - BYaCHO pearyBaTH Ha 3MiHU KOH'IOHKTYDH.
Tpaauuifianii anamiz cratuctUuHUX naHux [T-puHKy
notpedye 3HAYHMX YACOBUX Ta JIFOJCHKUX PECYPCIB, IO
3HW)KY€E OIEPATUBHICTh MPUHUHATTA pimieHb. OmHUM i3
MIEBUX TIOXOAIB [0 BHpIMIEHHA i€l TMpoOieMu €
aBTOMaTm3amis 300py JaHUX 3 BeO-pecypciB, IO
CHCHiaTi3yloThCAd HAa  BaKaHCifAX, OMIAAax  pHHKY,
3apIUIATHUX TOCTIDKCHHSAX Ta aHATITHII TPCHIIB .

Jlo ocHOBHHX eTamiB Iporecy 300py Ta Bizyamizarmil
JIAaHUX HaJeXaTh:

30ip JaHuX, MO pealli3yeThcsl 3 BUKOPUCTAHHAM web
scraping, API inTerpaiiiii abo creriani3oBaHUX CEPBICIB
JUISL aBTOMAaTHYHOTO 300py iH(popmalii (BakaHcii, BAMOTH
JI0 KaHJMJATiB, 3apIUIaTHI OYiKyBaHHS TOIIIO);

o0poOka  maHuX, SKa  BKJIIOYAE  OYHILIEHHS,
HOpMalTi3alito Ta kiacudikamito 3i0paHoi iHpopmarii;

aHami3 3i0paHoi iH(poOpMarii CTOCOBHO BUSBICHHSI
TPEHIIB, BU3HAUCHHS HAWOUTBII 3aTpeOyBaHUX MpoQeciid,
TEXHOJIOTiH Ta HAaBMYOK TOIIIO.

Bi3yamizamiss pe3yJbTaTiB aHaNi3y 3a JOMOMOTOIO
noOynoBn  iHTepakTBHUX  maHened  (dashboards)
3acobamu Bl-inctpymenrtie (Power BI, Tableau) a6o
kacToMHuX pimens (Python 3 Gidmiorekamu Plotly, Dash,
Matplotlib).

B ocHOBI po3p00JIcHOT MOJIEII JIKHUTh BUKOPUCTAHHS
IHCTPYMEHTIB JJIsl IAPCHHTY BeO-JaHuX, Takux sk Python-
6i0mioTexu BeautifulSoup Ta Requests [1], a Takoxx Pandas
UIT 00poOKH CTpYKTypoBaHMX MacuBiB manumx [2]. Lle
no3BOJsie  30mpatH  iHQopMamito Tpo BUMOTH 10
KaHAMJATiB, PO3MIp 3apoOiTHOI IIIATH, HOMYJISAPHICTH MOB
nporpamyBaHHs Tomo. OcoOnmBy yBary B Ipomeci
JOCTIKCHHST TIPHUIIICHO aBTOMATH30BaHIN Bisyaumizamii
JaHUX 3a jgomomororo Oibmiorek Matplotlib, Plotly Ta
Seaborn [2]. Lle mo3Boisie cTBOproBaTH rpadikw, sKi
BiOOpakaloTh 3MiHy MONHTYy Ha (axiBLiB, YacTOTy
3rajyBaHb IEBHUX TEXHOJOTIH y BAKaHCIAX, perioHaIbHAN
PO3MOJII TMPOMO3MINA Ta 1HIN CTATHUCTUYHI TOKA3HUKH.
ABToMaTHu3alliss mporecy 300py Ta 00poOkM maHHX
JI03BOJISIE 3HAYHO CKOPOTUTH Yac aHAJIITHYHOT I JTOTOBKH,
MiBUIIUTA  TOYHICTH MPOTHO3IB Ta  OIEPATHUBHO
BiJICTIIIKOBYBaTH HOBI TeHIeHIIiT Ha [ T-punKky. Pesynsratn
300py Ta Bi3yalisallii JaHWX JAOTh 3MOTY aBTOMATHIHO
BUSIBIISITH TPEH/IM, HANPUKIIAZ, 3pOCTaHHS IOIYJISPHOCTI
NEBHUX MOB TIporpaMyBaHHs (3a migcymMkamu Stack
Overflow Developer Survey [3]) a6o 3MiHy 3apIutaTHUX
Jlianma3oHiB 0 KOHKPETHUX POJISIX.

Jus  mormuOneHHs — aHamily — pPUHKY  TIparli
MEPCIICKTUBHAM € BHKOPHUCTaHHSA METOAIB 00poOKH
HECTPYKTypOBAaHUX IaHUX, TAKUX SK TEKCTOBI OIHMCH
BakaHCiH YW BiArykn QaxiBuiB Ha npodeciiHuX
miatpopmax [4]. 3acrocyBaHHS TEXHOJIOTIH 0OPOOKH
npupoxHoi MoBu (NLP), 3oxpema 6i6miotek NLTK a6o
SpaCy, n03BoJIsI€ aBTOMaTHYHO BUIUIATH KIIIOUOBI CJIOBa,
TPEHIU Ta HACTPOI, OB’ sI3aHi 3 BUMOT'aMH JI0 KaHIH/ATiB.
e cnpusie BUSBICHHIO NMPHUXOBaHWX 3aKOHOMIPHOCTEH,
HalpHKJIaJl, 3pOCTaHH [TOTUTY Ha M SIKi HABUYKH 91 HOBI
TEXHOJIOTII, sKi Ie He BimoOpaskeHi B CTPYKTYPOBaHUX
JMaHuX, 3a0e3rmedyroun OUTPII KOMIUICKCHHH MigXi IO
MIPOTHO3YBAHHS PUHKOBUX TCHACHIIIH.

OuikyBaHi pe3yJIbTaTH Bl BIPOBAKCHHAS MOJEII:

ONEPaTHBHHUK JOCTYN [0 AaKTyaJbHUX aHAIITHYHHUX
JaHUX;

MOJKJIMBICTH IIBUIKOT aIanTallii HABYAJILHUX MPOTrpam,
cTpareriii peKpyTHHTY, PO3BUTKY Kap'epud

HIBUILEHHS TOYHOCTI NPUHHATTS YHPaBIiHCHKUX
piwens y cdepi IT-kaapoBoi nmomiTuky.

PesynbpraT DOCHIIKEHHS. MOXXYTh OyTH BHKOPHCTaHI
JUIS TOOYZOBY CHCTEM MIATPUMKH NPUIHATTS PIiIICHb 5K Y
KaJpOBHUX areHTCTBaX, Tak i B HR-Biamimax xoMmaHii mis
(hopMyBaHHS aKTyaIlbHUX TPO]ITIiB BAKAHCIH.
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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 of high-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;

minimization of negative 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 (using a CDN for static font
files). This solution reduces 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 under study is aimed at a 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 to use 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 a method for ranking documents by relevance
to a query based on the vector representation of text
documents. At the 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 for a family of words). Words in
different registers 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 included in 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 is characterized by a set
of n numbers. Let us define the matrix M using the
formula

where M;; is the degree of correspondence of a
word to a document (each document is represented in this
matrix as a column (j fixed, i changing)); TF;; (Term
Frequency) is the relative share of a 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 the angle Q and D;:

= — 9P
R(Q,D]) = cosa = Qo]

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 result is 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 and using predicted values of reinforcement signals
with previous weighted states that use current values of
reinforcement signals. The corresponding algorithm is an
extension of the SARSA algorithm and the Q(A)
algorithm [1].

Forecasting is usually the basis for decision-making
in intelligent digital systems of various functional
purposes.

The ultimate effectiveness of any decision depends
on the sequence of events that occur after 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 of a 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 account the 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, it is necessary to abandon training procedures based
on the 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 on local 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 learning 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 use 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
which ultimately allows improving the quality of both the
forecasts themselves and the decisions made on their
basis. It is advisable to build a neural 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 forecasting model, 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
other people. 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 networks inevitably affect 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 of unpredictable jumps in
transmission intensity. There are many reasons that cause
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 perform the calculations associated with this new
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 computing nodes are loaded fairly evenly,
but the communication environment should not be
overloaded.

The problem of balancing the 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-
service computer networks from the point of view 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 of the 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
system monitor. 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 of balancing, a simulation of the 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 importance of optimizing loading speeds 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 important area 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 is necessary to create a 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 important to ensure that
the page structure is consistent with typical examples
from the real world, including the use of popular
technologies such as HTMLS5, 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. Conducting a 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 most effective.

Thus, conducting experiments 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 other local 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 reports;

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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BIAHOBNEHHA MEPEXI TEPMIHANIB NNOTCTUYMHUX MEPEX 3A
HACNIAKAMU HAA3BUYAUHUX CUTYALIU

VY moricTHYHHX Mepekax 3a YMOB HaJl3BHYAWHUX
CHUTYyallilf, CIPUYNHEHNX NPHUPOAHUMH KaTaKIi3MaMH,
MaHJEMI€r0, OOWOBUMHU [iSIMH TOILNO, MOXYTh CYTTEBO
pyHHYyBaTHCS iCHYIOYI JAHIIOTH IOCTA4YaHHS. 3a TaKHUX
YMOB BUHHMKAlOTb 3aBAaHHsi, SKi IependavyaroTh
BIZIHOBJICHHSI MEPEXi TepMiHaJIB 1 OB’ SI3aHUX 3 HUMH
MapuIpyTiB IOCTa4aHHs BaHTaxiB. BoHn nepenbayarots
po3poOKy TIUTAHIB Jili, CIOPAMOBAHUX HA MIBHIKY
PEeCTPYKTYpH3AIlifo JaHIIOTIB moctadanHs [ 1]. 3aBmaHHs
BITHOBIICHHSI MEPEX PO3B’SA3YIOTHCS 33 IOKa3HUKaMH
BUTpAT, OIEPATHBHOCTI, HAMIHHOCTI 3 ypaxyBaHHIM
oOMexxeHb 0a30BHX Mepek Ta MaloTh BiIMIHHOCTI BiX
TpaTUIifHNX 33724 IXHBOI onrTuMizamii [2—-3].

O0’€KTOM OCTIIKCHHS € TOMOJOTidHA CTPYKTypa
TPUPIBHEBOI LIEHTpali30BaHOI Mepexi, sKa 3a3Haja
YIIKO/DKEHb BHACHIJOK HaJq3BUUaiHOI cutyarii. 3agaya
BITHOBJICHHS  MEpPeXKi  TepMiHAIIB  mepemdavae
pO3B’si3aHHS  3aj4ayl onTuMizamii Mepexi y Takiif
MOCTaHOBII. 3ajaHi: MHOXHHA €JEMEHTIB 0a30Boi
Mepexi (LEeHTp-BIATPaBHHUK, TEPMiHANH, CIIOKHBadi),
0 3IMINWIAch IHCHA HACTaHHA  HAA3BHUYAWHOI
curyamii, ii TOMONOTiYHAa CTPYKTypa, MO 3aJa€ThCA
MICISIMH ~ PO3TAlllyBaHHS CIOXHBAYiB, TEPMiHAIB,
LEHTPY, @ TAKOX 3B'I3KaMH MK [IEHTPOM, TepMiHaJIaMH
1 CrloXKMBa4aM¥; HaBeJCHI BUTPATH Ha CTBOPEHHS Ta
(a00) BiHOBJICHHS TePMiHAIB, peai3allifo MepeBe3CHb;
BapTICTh pecypciB, SKI MOXYTh OyTH IOBTOPHO
BUKOPHCTaHI B OHOBJICHIH MEpEexKi.

HeoOxinmHo  Bu3HAYMTH  HaWKpamiii  BapiaHT
TOIOJIOTIYHOI CTPYKTYpH JIOTICTUYHOI Mepexi, IIo
BU3HAYAETHCS KIIBKICTIO 1 MICISIMH — PO3MIIICHHS
TepMiHANIB JUIS IIBUIKOTO BiHOBJIEHHS MOCTAYaHHS 3
MiHIMQJIFHIMU HaBEICHUMH BUTPATAMH.

BapianTt BiZHOBJIEHOI TOIIOJIOTIYHOI CTPYKTYpH
3aJaf0TbCS  KUTBKICTIO TEpMiHANIB U, MiICIIMH IX
PO3MIIIIEHHS Ta CXEMOK 3BSI3KIB MIX €JIEeMEHTaMH
Mepexi.

Ilpn  po3p’s3anHi 3amadi 32  HOKa3HUKOM
MaKCHMaJIbHO IIBHJIKOTO BIJHOBJICHHS IIOCTAuyaHHS
HEOOXIJJHO BU3HAYHNTH BapiaHT IMiJl’ € JHAHHS CIIO’KUBAYiB
JI0 YIUTIIMX TEPMiHaIIIB 32 MiHIMaJIbHUMH BUTPaTaMH Ha

nepesesenns sg . Jlis il po3B’s3aHHS TIPONOHYETHCS

BHUKOPUCTOBYBATU METO CHPSIMOBAHOI'O Hepe60py, 1o

JIO3BOJIIE ~ OTPUMYBATH  TOYHUH  PO3B’SI30K 32
IPUMHATHUHN Yac.

IIpu  po3p’sa3aHHi 3amadi 3a  TOKA3HUKOM
MiHIMaJbHUX  HABEJICHWX  BUTPAT  BHU3HAYAETHCS

KUTBKICTD 1 MICIIIMU PO3MIIIEHHSI TEPMiHAIIIB, a TaKOX
MMAMHOKHHH TIOB’I3aHUX 3 KOXXHHUM 3 HHX CIIOKHBaYiB

s2 . Tlpn Bu3Ha4YeHH] TpaekTopii Tpanchopmarii Mmepexi

BiJ 6a30BOTO 710 KiHIIEBOTO BapiaHTy CIIiJ BpaXOBYBaTH,
110 BapiaHTH Ha KiHIEBOMY S, i IIOTOYHOMY €Tari s}
CIyTYIOTh JIOJAaTKOBHM OOMEXEHHAM IS BHOOpY
BapiaHTy Ha HACTYITHOMY €Tarli Sp, | -

Bceranosneno, mo: 3aragbHa KUIBKICTE MOYKIMBHX
BapiaHTIiB TOMOJOTIYHUX CTPYKTYP MEPEXI JUIsl KiJIbKOCTI
tepminanie 2<ulJ n/2 (ge M — KiIbKicTh Miclb

MOYKJIMBOTO PO3MIIIICHHS) CTAaHOBUTE 2" / 2 ; OTHHAKOYA
¢yukuii  Butpar  C(u)
OararoekcTpeManabHOW. Buxoasuum 3 1poro, s
ONTHUMI3AIll MEPEK 3 HEBEIUKOIO KUIBKICTIO CJICMCHTIB
n TPOTIOHYEThCS BUKOPHCTOBYBATH METO/U
CIpPSMOBAHOTO Tepebopy, a OIS MEpeX 3 BEIHKOIO
KUTBKICTIO €JIEMEHTIB — METOIH €BOIFOLIHHOTO CHHTE3Y,
moOy/10BaHi Ha OCHOBI FTEHETUYHUX ANTOPUTMIB [3—4].

HampsiMkoM nopaiblInX AOCIHIKEHb MOXe OyTH
BpaxyBaHHS Yy MaTeMaTH4YHUX MOJEISIX Ta MeTojax
PO3B’si3aHHS 3a7a4i OL[IHOK BapiaHTiB MOOYIOBU MEpex
32 MHOXXHHOIO JIOKJIBHHX KpHUTEpiiB Ta HENOBHOI
BH3HAYEHOCTI BXiTHUX AaHHX [5].
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MYNIbTUMOOAJIbHA CUCTEMA OBPOBKU TA AHATJI3Y KOPOTKUX
HOBWHHUX BIAEO

AXTyaJIbHICTh TEMH JOTIOBI/li 3yMOBJIEHA CTPIMKUM
3pOCTaHHSIM OOCSTiB HOBHHHOTO BiZJCOKOHTEHTY, 3HAYHA
YacTHHA SKOTO MICTUTh BUKPHBIIEHY a00 IIOBHICTIO
Buragany iHpopmariro. OcoOmMBY TOCTPOT YIS
npobiema HaOya y 3B'SI3KYy 3 aKTHBHHAM MOIITHPEHHIM
(elikOBHX HOBHH, IO MAlOTh BaroMuil BIUIMB Ha
TPOMAJACBKY IyMKY Ta MOXYTh MPU3BOJUTH IO
HETaTUBHHUX COIaJbHUX, IOJITHYHUX Ta OE3MEeKOBUX
HaciIKiB. Y KOHTEKCTI iHpopMaliiHOT BiliHH, siKa cTaja
aKTyaJbHOIO I YKpaiHM B YMOBax Cyd4acHHUX pealii,
CTBOPEHHSI aBTOMATH30BaHMX CHCTEM aHamizy Ta
NIBUJIKOTO  BUSBJICHHS  je3iHdopmariii  HaOyBae
ocoOnuBoro 3HavyeHHs. Taki TEXHOJOTIl I03BOJATH
ORI €PEKTHBHO MPOTUAIATH iHQOPMAIITHAM aTakaM i
3a0e3MeUnTH HAllle CYCHUIBCTBO TIEPEBIpEHUMH Ta
HaJifHUMH HOBHHAMH.

Mertoro po0OOTH € po3poOKa MyJIbTHMOJAIBHOI
CHCTEMH aBTOMAaTHYHOI'O aHalli3y KOPOTKMX HOBHHHHX
BiZI€O, sIKa JMO3BOJIAE ONEPAaTHBHO NEPEBIPSATH iXHIO
JOCTOBIPHICT 32 JOIOMOTOK METOMAIB LITYYHOTO
IHTEJIEKTY Ta Cy4yacHMX LM(pPOBHX TexHouoriil. Taka
cHUCTeMa MOXKE 3aCTOCOBYBATHUCH Yy IKYPHAIICTHII,
cinyxbax — Oe3mekd, OCBITHIX  3akiafgax 1 Juis
ABTOMAaTHYHOT'O MOHITOPUHTY COL{aJIbHUX MEPEK.

Peamizamiss cucTeMH CKIAmaeTbesl 3 JEKIUIBKOX
B3a€MOIIOB’I3aHUX eTamiB. [lepmmii eram BKIFOYA€e
OTPUMaHHS ayHiOJOPDKKKA 3 HOBHHHOTO Bifeo Ta ii
AaBTOMATHYHY KOHBEPTAIil0 Yy TEKCT 3a JIONOMOTOI0
CYJacHMX MOJeJICH po3Ii3HaBaHHS MOBH — Automatic
Speech Recognition (ASR). Bubip ASR-mopeneit
0asyeTbCst Ha IXHIH 34aTHOCTI epEeKTHBHO MpAIlOBATH 3
YKpPaTHCHKOI, aHIJIIChKOI0 Ta POCIHCHKOI MOBAaMH.
3okpema, Taki wmozemi, sk Whisper a6o Vosk,
3a0e3Meuy0Th BUCOKY TOYHICTh PO3ITI3HABAHHS MOBH Ta
TeHEePYIOTh TEKCT, IPUAATHUN IS TIOANIBIIOTO aHAaJIi3y
[1]. dpyruit eran cuctemu nependavae rMOOKUN aHami3
orpumaHoro Tekcty. Lleil mpomec 3milficHIOETBCS 3a
JIOTIOMOTOI0 METO/iB OOpOOKHM TIPUPOAHOI MOBH —
Natural Language Processing (NLP) Ta Benuknx MOBHHX
mozaenedd (GPT-4, BERT). Ha mpomy erami TekcToBi
(hparMeHTH aHANI3YIOTECS HA ITpeaMeT GelfkoBoCTi yepes
TOPIBHAHHA 3 TEPeBipeHHMH JKepenaMu iHdopMariii,
JIOCTYT 710 SIKUX 3a0e3meuyeTbes yepe3 BiamoBigHi API,
Hanpukiag, Google Fact Check API. Cuctema BpaxoBye
JIHTBICTMYHI O3HaKW, CTUIb TMojadi iHpopmamii Ta
HasSBHICTh PaHillle CIPOCTOBAHUX TBEP/HKEHB [2].

Tperiii eTan mosnsrae B aHadi3i Biieo Ta 300pakeHs,
M0  CYNpPOBOJUKYIOTH  HOBHHH. Hns  1poro
BUKOPHCTOBYIOTHCS TEXHOJIOTIT KOMII'IOTEPHOTO 30Dy,
SKi MOXYTh BHUSBJIATH MaHIOYyJAIii 3 Bigeo abo
300pakeHHsIMH. Cepesl TAKMX MAHIMYJSIIIA BUALISIOTH

¢oTorion, reHepalilo 3a JONOMOIoK HelpoMepex
(GAN-TexHozoriif) abo mumdeiikis. Ha mpomy erami
TaKO’K 3aCTOCOBY€ETHCS aHAJII3 PiBHS IIOMIIIOK KOMIIpecii
(ELA-anani3), mo 103BOJIsI€ BHU3HAYATH, YH 3a3HABAJIO
300pa’keHHs] TIOBTOPHOTO CTHUCHEHHS MICIA MH(POBOTO
penaryBanas [3].

YerBepTuil e€Tam CHPSIMOBAHMHA Ha BU3HAYCHHS
aBTCHTUYHOCTI MepiadaiiliB  yepe3 TMOPIBHSIHHA 3
opuriHanamu, 3HaiineHuMu y Mepexi. [ns 1poro
BUKOPHCTOBYIOTBCS CEPBICH PEBEPCHBHOIO MMOUIYKY
(TinEye, Google Reverse Image Search), sxi
JIO3BOJISIIOTH 3HAWTH OUIbII paHHI ImyOutikarii 300paxkeHb
abo BiZeOKaJpiB Ta MIATBEPAMTH YU CIPOCTYBATH
3asBieHy iHpopmanito [4]. Takox po3rismaeTbes
BUKOPUCTaHHS OJIOKYCHH-TEXHOJOTIH, SKi O3BOJIAIOTH

BIICNIAKOBYBaTH 3MIiHH y MemiakoHTeHTi. [lpm
CTBOpPEHHI  MemiadaitmiB  MOXyTh  (hopMyBaTHCA
cremianbHi  IUQPOBI  MANMHCH, IO TapaHTYIOThH

HE3MIiHHICTP 300paX€Hb Ta BIZEO 3 MOMEHTY IX
CTBOpEHHs. TaKiM YMHOM, KOPHCTYBadi Ta aBTOMaTHYHI
CHUCTEMH TEPEBIPKU MOXKYTh BIICBHCHO OIIHIOBATH, YH
OyIo BTpy4aHHs B nepBicHuUil daiin.

Kinnesuit pe3yabpTar pobotu CHUCTEMH
NPE/CTABICHUI Yy BUINISAIl Y3arajlbHEHOTO BHCHOBKY
MO0 JIOCTOBIPHOCTI aHAI30BaHOT BiIeOHOBUHM. Taxwii
BUCHOBOK ()OPMYETECSI HA OCHOBI KOMILIEKCHOTO aHAI3Y
BCIX OTpPUMAaHHUX pPE3yJbTATiB i MICTUTh BU3HAYCHHS,
HACKUITBKH BiJICO € CIIPABXHIM 91 (EHKOBHM.

VY IepCHeKTHBI 70 CHCTEMH MOXe OYyTH IOIaHO
(GYHKIIIO aHami3y eMOIIHOTO 3a0apBICHHS TEKCTY,
aHaJi3y KOMEHTapiB IIifl BiJleO, aBTOMAaTHYHOTO IMOLTYKY
Ta MOHITOpUHTY iH(OpMaLil y CoLiaTbHUX MepekKax, 10
JIO3BOJIUTh 3HAYHO pO3MMPHUTH 11 (QYHKIIOHAT Ta
MOKPAILIUTH TOYHICTh OL[IHKH JIOCTOBIPHOCTI HOBUHHOTO
KOHTEHTY.
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3ACOBU 3AXUCTY BEB-CAUTIB, CTBOPEHUX HA CUCTEMI YIPABJIHHA
KOHTEHTOM WORDPRESS

VY cydacHmX yMmoBax KiOep3arpo3 Oesmeka BeO-
CaliTiB € OIHWM 13 HaWBaXXIMBIIIMX acleKTIB IX
po3pobku Ta (QyHkuioHyBaHHA. BuOip cucremm
ynpagiiaHs KoHTeHTOM (CMS) € KIIIo4oBHM eTanom y
po3po0Ii BeO-caliTy, OCKUIBKH Bifl I[HOTO 3AJICXKHUTh HOTO
(YHKIIOHAJIBHICTh, ~ 3PYYHICTh ~ BHUKOPHUCTAaHHS  Ta
oesneka. Cepen momyssipaux CMS  BUIUISIOTBCS
WordPress, Joomla, Drupal Ta Magento. Koxxna 3 HuX
Ma€ CBOi 0CcOOIMBOCTI, SIKi BIUTMBAIOTH Ha Oe3IeKy BeO-

pecypcy.

MopiBusuibHUET  aHamizs ocHoBHEX CMS  3a
KpHUTEPisIMH (YHKIIOHATBHOCTI, 3pyYHOCTI
BHUKOPUCTAHHS, Oe3IeKH, SEO-onTuMisarii,

PO3IIMPIOBAHOCTI, INBHIKOCTI 3aBaHTAXXCHHS, I[IHU Ta
HasBHOCTI CHUILHOTH pO3POOHHMKIB IOKa3ye, IO
WordPress mae cepenHiii piBeHb Oe€3NeKH, TOII SIK
Joomla ta Drupal nemMOHCTpyIOTH BHILI TOKAa3HUKH Y
npoMy actekTi. Lle o6ymoBieHo tuM, mo WordPress €
HalnonynspHimor CMS, mo pobuts ii npuBabINBOIO
MIIICHHIO JIJIs 3JI0BMHUCHHUKIB [1].

3BakalouM Ha  CepeiHid  piBeHb  Oe3MeKu
WordPress, Ba)JIMBO BIIPOBa)KyBaTH J0JaTKOBI 3aX0IH
3axWCTy U 3a0e3neueHHs HaiifHOT poOoTH BeO-caiTy.
Le Brurrouae peryisipHe oHOBICHHS siapa CMS, rurarigis
Ta TeM, BUKOPUCTAaHHS HalifHUX MapoJIiB, BCTAHOBICHHS
wiaridiB 6e3meku, takux sk Wordfence Security abo
iThemes Security, a TakoXx HaJaIMTyBaHHs OpaHIMayepa
BeO-nonarkiB (WAF) nist 3axucty Bifi pi3HUX BHIB aTak
[2].

Artaku brute-force (rpy0oi cuiti) BUKOPUCTOBYIOTb
nepedip MapostiB Uit OTPUMAHHS TOCTYMy 10 aaMiH-
ma"enmi. OKpiM yHIKaQJIBHOTO JIOTiHA Ta CKIAJHOTO
HapoJisi, CIiJl BHKOPHCTOBYBaTH OJioKyBaHHs IP-ampec
TICIIS TIEBHOI KiJIbKOCTI HEBIAIUX CTPO0 BXOAY (ITUIATiH

Limit Login  Attempts Reloaded), BMukarm
ABTOMATHYHUHA BHXiJ 13 CHCTEMH TICISI TEepioxy
Oe3IisTBHOCTI (Tutarin Inactive Logout),
BUKOPHCTOBYBaTH OaratoakTopHy ayTEeHTU(IKAIiIO
(2FA) mns mopaTKoBOTO PiBHA O€3MEKH.

Ockinmpknr  SQL-atakm  MOXYTh  JO3BOJIUTH

3JI0BMHUCHUKAM OTPUMATH JAOCTyNn [0 0a3d JaHuX,
PEKOMEHAYEThCS BHKOPHCTOBYBAaTH OpaHaMayep BeO-
nonatkiB (WAF), skuit BindinerpoBye mkimmusi SQL-
sanutd  (totarin Wordfence abGo Sucuri  Security),
BCTAHOBJIIOBATH BXiJHI JaHi KOPHCTYBadiB uepe3
MexaHi3M mepeBipku (miarin WP Security Audit Log
JIOTIOMOXE BIJICTEXKYBaTH Mifo3pini aii), perysispHo
oHoBmIOBaTH 0azy ganux MySQL i 3miHnTH
CTaHJapTHHUH npedikc wWp  Ha yHIKaIbHHH.

o0 3MEHIMTH pPH3UKH aTaKk MiXCaHTOBOTO
CKPUITHHTY  MOXHA  BHKOPHUCTOBYBaTH  IIJIAriH
Wordfence nist aBToMaTHYHOTO OJIOKYBAHHS IIKIITTMBUAX
3amUTIB, OOMEXHTH MOXIMBICTE BBeneHHs HTML ta
JavaScript y xomenrapsx ta ¢opmax, momaru Content
Security Policy (CSP), sikuit 3a00poHsi€ 3aBaHTAXKCHHS
HIKITTUBOTO KOITY.

[Ilo6 MiHIMI3yBaTH BIUIMB pO3NOAUIEHUX aTak
BIIMOBH B OOCIIyrOBYBaHHi, MOXXHa BHKOPHCTOBYBATH
CDN-cepBicu  (Cloudflare, Sucuri) mms 00poOku
BEJIMKOTO TpadiKy, TakokK HeoOXimHO BUMHKATH XML-
RPC (XML-Buxnuk Bignanenux mporenyp) i REST API
(iHTepdeiic, IO BHUKOPHCTOBYETHCS MIK  BOMA
KOMI'IOTEPHUMH CHCTEMaMH UIA O€3MeYHOr0 OOMiHy
iHpopMmaliero dyepe3 IHTepHeT), SKII0O BOHH He
BUKOPDHCTOBYIOTBCS, TaKO)X MOXHA  HaJlallITyBaTH
aBTOMaTHYHE OJIOKyBaHH:S OOT-Tpadiky uepe3 cepBepHi
npaBuiia abo crenianpHi iariny [3].

JlonaTKoBO CIliji 3BBEPHYTH yBary Ha 3axucT (aiiiis
Ta Karaiorie WordPress. BaxmuBo HamamTyBaTH
MpaBUJIBbHI TIpaBa JOCTYIY A0 (QaililiB (HampUKIan, wp-
config.php Mae OyTH AOCTYymHHMI JNHWIIE A YUTAHHA),
oOMexxutnn BukoHaHHA PHP-xomy B KpUTHYHHX
KaTtayorax, 3a JomoMororo (atry .htaccess abo mpaBmt
cepBepa. KpiM TOro, Ciig HamamTyBaTH OOMEKEHHS
JOCTYyIly /0 TaHedi aamiHicrpatopa uepe3 IP-
¢binpTparito.

PesepBHe KOMiOBaHHS € 1€ OJHUM BaXKJIMBUM
acrekToM Oe3rneku. [1Jist 1boro Mo)KHa BUKOPHCTOBYBATH
taki riariny, sk UpdraftPlus a6o BackupBuddy, ski
JIO3BOJISIIOTH CTBOPIOBATH aBTOMATH4HI pe3epBHi KoIIii Ta
30epiratn ix y xMapHumx cxosumax (Google Drive,
Dropbox, Amazon S3). Ile mgae 3Mory IIBHIKO
BIZTHOBHTH CalT y pa3i 3I0My 41 BTPaTH JaHUX.

Cnucok nitepatypu

1. YmpaBmiHHS KOHTEHTOM Ha calTi: SK BHOpaTH
HalKkpamry cucreMy ympasiiHHs KoHTeHTOM (CMS)? SEO-
evolution. URL: https://seo-evolution.com.ua/blog/poleznye-
sovety/upravlinnya-kontentom-yak-vibrati-naykraschu-
sistemu-upravllnnya

2. Sk 3axucruty caiit Ha WordPress? 20+ pexomenaarii
oesmexkn. | KR. Laboratories. KR. Laboratories. URL:
https://kr-labs.com.ua/blog/wordpress-security-
recommendations/

3. 4 tunum ataku Ha caiit WordPress 1 sk X YHUKHYTH:
I1arinu Ta opaju. Hostenko.com. URL:
https://hostenko.com/wpcafe/tutorials/4-rasprostranennyh-
ataki-na-wordpress-i-kak-ih-izbezhat/
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HAMPAMKU BUKOPUCTAHHSA BIG DATA NI YAC BIMHU B YKPAIHI

3actocyBanHs Big Data y BoeHHux nisix B Ykpaini
Mae€ 3HAaYHWN BIUIMB HA X1 BIWHU Ta T HACIIIKHA.

B ymoBax cydacHOi BiitHH iHpOpMALIisS € HE MEHIIT
BaXXJTUBOIO 30pO€I0, HIK 3BHYAMHI BIWCHKOBI 3aCO0M.
Bemnki mani (Big Data) BimirparooTs BHpIiIIadbHy POJbH
IUTAaHYBaHHI, Oe3Ieri, aHaJiTHIll Ta OINepPaTHBHOMY
VIOpaBIiHHI JepKaBHAMH pecypcaMu. BHUKOpHCTaHHS
Big Data nonomarae ypsay, BIMCBKOBHM, Ta
MDKHAapOJIHUM TapTHEpaM OIEpaTUBHO pearyBaTH Ha
BUKJIMKY BiliHH, 3a0e311euyt0un e(DeKTHBHICTD PillleHb Ta
MiHiMi3alio BTpar. Beauki oOCIru 1aHuX JO3BOJSIOTH
MOKPALIUTH  BIWCHKOBY  PO3BIIKY Ta aHAJITHKY,
3a0e3neunTH KibepOesneKy Ta aHai3yBaTH r'yMaHiTapHi
HacHiaky BiHH. OJHAK BaXJIMBO TaKOX BPaXxOBYBaTH
eTHYHI Ta NPaBOBI aCIEKTH BUKOPHUCTAHHS BEIHKHX
00csTiB MaHWX Yy BIHCHKOBHX KOH(DIIKTaxX, a TaKOX
PO3pOOIATH 3aX0AX JUIS 3aXUCTy KOH(DIICHIIHHOCTI Ta
MIPUBATHOCTI 0Ci0, Uni NaHi BUKOPHCTOBYIOTHCS.

BiifHa B VYkpaiHi miaTBepAmia, IO TEXHOJIOTIi
aHai3y BEJIMKUX AaHUX € KPUTUYHO BAXKIMBHUMH JUIS
yIpaBiiHHS 000pOHOI, 1H(pOPMAIIIHOW 0e3NeKo Ta
ryMaHITapHUMH oreparisiMu. Big Data
BUKOPHCTOBYETHCS JJIsl aHANI3Y CYMYTHUKOBHX 3HIMKIB,
JIPOHOBUX  3aIKCiB, TCOJOKALIHHUX  JaHUX Ta
MepexXOIUICHHsI KOMYHIKalii npotuBHUKa. Lle no3Bosie
BHU3HAYATH TEPEMIIICHHS BOPOXKHUX BIHCBK Y PEXKHUMI
peanbHorO Yacy, IIporHo3yBaTH MOTEHIINHHI HAPSIMKH
atak, ONTHMI3yBaTH JIOTICTHKY Ta PO3IOMALT PECypCiB Ha
(hpoHTi;

Big Data pmomomarae imeHTH(IKyBaTH Ta
HeWTpanizyBaTd KiOepaTaky, IO 3AIHCHIOIOTHCS Ha
JiepKaBHi Ta MpuBaTHI ycTaHOBU. OCHOBHI 3aCTOCYBAaHHS
BKJIFOYAIOTh MOHITOPHHI MEpeKeBOro Tpadiky s
BUSIBJICHHSI aHOMAJIii Ta 3arpo3, BHKOPUCTaHHS
MITYYHOrO iHTEeNneKTy Juisi igeHTHdikanii deiikoBux
HOBMH Ta je3iHdopmaliii, aHagi3 TMOBSAIHKA B
COIIANBHUX Mepekax Iyl BHUSABICHHA OoTodepMm Ta
iHpopManiiHuX MaHimysii. O6poOka BETMKHUX JaHUX
JoromMarae  KOOpJIMHYBaTH TyMaHiTapHi Micii Ta
ONTUMI3yBaTH JIOIIOMOTY MOCTPaXKIAIUM BiJ BIHHHU.
MoxHa 3BEpHYTH yBary Ha BHUKOPHUCTAHHS MOOUIBHHX
JIOJIaTKIB Ta TeOJaHWX JJIA KOOpAWHAIIl eBakyarli Ta
MOHITOPHHT TTOTpe® HACEJeHHS Yepe3 aHali3 3aluTiB Y
COIIATBHUX MEpeXax Ta ypsSA0BUX IaTGopMax.

B ymoBax BiliHM Big Data BUKOpHUCTOBY€ETBCS IS
3a0e3neueHHsI eKOHOMIYHOI CTIKOCTI Ta MPOTHO3YBaHH
(hiHAaHCOBUX PHU3HKIB.

Hanpuknan cremiaicTaMu YouControl
PO3pO06IEHO MIKHApOJHUN 1HCTPYMEHT IJISl TIEPEBIPKH

3B'AI3KIB IOPUAMYHUX Ta (I3UYHUX OCi0 13 POCIHCHKUMHU
Ta OuUTopychkuMu akThBamMu. Ilmardopma BUsIBIISIE
MPUYETHICTh KOMITaHIH Ta JIOACH 10 pPOCIHCHKHX
HaIllOHAJIBHUX Ty O IHIX is4iB 3 METOIO
3aMOPOXKYBaHHS iX PaxyHKIB Ta apemry MaiHa. Takum
YHHOM, IHCTPYMEHT NOKIMKaHUH BUKPHTH BHUHHUX B
okymarii Ykpaiam. [1].

Y KOHTEKCTi BifiHM MUTaHHS KOH(IACHIIIHOCTI Ta
Oe3reku naHux HaOyBarOTh 0co0MMBOI Baru. HeoOxinHO
3a0e3MeUnTH 3aXHUCT IEPCOHATBHUX JITAaHUX Ta YHUKATH iX
BUKOPDHUCTaHHS JuIsil IOKiAmuBHX wined. lle Bumarae
BIIPOBAJKEHHSI CYYaCHHX TEXHOJIOTiH KibepOe3neku Ta
PO3pOOKH BIAMOBIAHUX HOPMATHBHO-TIPABOBHX AKTIB.

BukopucTaHHs BeMKHX JaHUX Hepeadavae podoty
3 BEJIMKUMH 0OcCsITaMu iH(QOpMAIlii, 0 MOXYTh MiCTUTH
NOMWIKK abo OyTH HeZOCTOBipHMMH. BaximBo
3a0€3MCYUTH MEXaHI3MH TIEPEBIPKH SIKOCTI JaHUX Ta
Biq(iMETPOBYBATH HEIIPABIUBY 1H(POPMAIIITO.

M edexruBHOTO BHKOpHcTaHHA Big Data
HEOOXiJJHa PO3BHHEHA TEXHiUHa IiH(PaACTPyKTypa, IO
BKIIIOYa€  OOYHUCIIOBAIBbHI  pEeCypcH,  IMpOrpamMHe
3a0e3neueHH s Ta MArOTOBKY KBali(hikoBaHUX (haxiBIIiB.
B ymoBax BiiiHU Lle MOXe OYyTH CKJIaIHO pealli3yBaTH,

aje BaXIIMBO IHBECTYBaTH B  PO3BUTOK  TaKuX
MOJKJIMBOCTEN

Buxopucranns Big Data mig gac BiliHu B YKpaiHi
JIOBETIO CBOIO €(DEeKTHUBHICTh y DI3HHX cdepax — BiX

BIICPKOBHX OIepaliii [0 TyMaHITapHOI IOMOMOTH.
AHaNiTHKa BEJIMKUX JTAHUX JI03BOJISIE MPUIAMATH IIBHIKI
Ta OOIpYHTOBaHI pIIICHHS, MO CIPHSAE ITiJBUIICHHIO
Oesrexy, CTIMKOCTI  JIep)KaBHOTO  YIPaBIiHHS —Ta
e(eKTUBHOCTI BUKOPUCTAHHS PECYPCIB.

VY MaiiOyTHROMY pO3BUTOK TexHoioriii Big Data
JIOTIOMOXE 1e  Oiiblie BJIOCKOHAINTH MEXaHI3MH
3aXMCTy  JEpKaBH,  HOKPAUIUTH  KOOPIMHAILI0
MDKHApOJHOI JIOTIOMOTH Ta CIPHSATH  BiJHOBJICHHIO
EKOHOMIKH ITicIIs 3aKiHYeHHs BiiHU. [HBECTyBaHHS B IO
cepy craHe KIOYOBUM (akropoM y 3abe3nedeHHi
CTIMKOCTI Ta MoJepHi3auii YKpaiHu y NicIIBOEHHUH
Mepioz.

Cnucok nitepatypu

1. Mineman C. Sk Big Data nomomarae VYxpaiHi
nepemorty y BiiiHI 3 Pociero. Kefic komangu YouControl —
Delo.ua. Ocmannui nosunu Yxpainu ma ceimy ounaiin — 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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NMAPATJEJIbHA OBYUCIIIOBAJIbHA APXITEKTYPA HA OCHOBI
NPA®IYHUX NMPOLIECOPIB TUMY CUDA

OcraHHIM 4YacoM epa mapajeilbHUX OOYHCIICHb
mepellia 0 MacoBOrO pHHKY, IIOB'SI3aHOrO 3
TPUBHMIPHAMH irpamMu. YHIBepcanbHi MPHCTPOI 3
GaraTosAepHUMH  IIPOLECOPaMHU Ul  HapajeIbHUX
BEKTOPHUX OOYHCIICHb, BHUKOPHCTOBYBaHMX B 3D-
rpadimi, JocATaI0Th BUCOKOI MIKOBOI NMPOXYKTHUBHOCTI,
sKa YHIBEepCaJILHIM IIPOIlecopaM He i ciry. Yy noBuM
NPUKIAIOM  TaKOro  MapajelbHOro  rpadidHoro
nporiecopa (GPU) € Bci cyuyacHi BilcOKapTH BiJl JiACpPiB
puHKy: kommnaniid Nvidia i AMD [1].

OG6uucnenns Ha GPU po3BuBaimcs i pO3BUBaIOTHCS
Jy’Ke IMBUAKO. J[Ba OCHOBHUX BHPOOHHMKA BiICOUIIMIB,
Nvidia i AMD, po3po0wiu i aHOHCYBaJld BiIMOBITHI
wiatrpopmu mix Hazporo CUDA (Compute Unified
Device Architecture) i CTM (Close To Metal abo AMD
Stream Computing), BiamoBimHo. Ha BimMiHy Bix
morrepeHix Mopeneil mporpamysanHs GPU, mi Oyim
BUKOHaHI 3 YpaxyBaHHAM MPSMOTO JOCTYIy [0
amapaTHUX MOXJIHMBOcTei Bimeokapt. Ilmatdopmu He
cymicHi Mix coboro, CUDA - me po3mupeHHS MOBH
nporpamyBanns C, a CTM - BipryanbHa MaliuHa,
BUKOHYIOYA aceMOIepHuit Ko1. 3aTe 00uaBI IaTGopMu
JIKBIAyBalM JIEAKI 3 BaXIIUBUX OOMEKCHb MOMEPEAHIX
mozened GPGPU, 1o BHKOPHCTOBYIOTh TpaaWIiHHUIMA
rpadiyHnii KoHBeep 1 BinnosiaHi iHTepdeiicn Direct3D
a6o OpenGL [2].

s Harnmcanssa edextuBHOI mporpamu Ha CUDA
NOTPiIOHO 3HATH, SIKYy IaM SITh BHKOPHCTOBYBATH JUIS
onrtumaneHOi mmBuAkonii. Y CUDA icHye 6 Bunis
mam’sti: rmobanpHa mam’sathk  (global  memory);
pericTpoBa am’sTh (register); mokanpHa maM’sATh (local
memory); noaitoBaHa nam’saTk (shared memory);
KOHCTaHTHa maMm’sITh (constant memory); TEKCTypHa
mam’ate (texture memory). KoxkHa 3 HuX Mae cBoi
0COOJNIMBOCTI Ta NPU3HAYCHHS, sIKE OOYMOBIIOETHCS
TEXHIYHMUMHU NapaMeTpaMiu: LIBHIKICTh POOOTH, PiBEHb
JIOCTYIy Ha 3aIluC Ta YUTaHHSI.
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. 'mobanpHa mam’athb [2]

Jlana TeXHONOTiS MIATPUMYE JCKUTbKa MOB
nporpamyBanns. Cepen Hux € i C#, Java, i Python i
6arato iammx. CUDA BHUKOPHCTOBYE BEIHKY KiJIBbKiCTH
OKpEeMHX TIOTOKIB [UIi po3paxyHKiB. Bci BoHH
TpymnytoThes B iepapxito — grid / block / thread. Ha manuit
MomeHT TexHomoriss CUDA 3Haiima BeIuKy KiTbKiCTh
3aCTOCYBaHb y HAPi3HOMaHITHIIINX 00MacTsX. [3]

Y CUDA BHKOPHUCTOBYETHCS HACTYTIHI
cneuudikatopu GyHKIIH HaBeAEH] B TaOIUIIi:

Tabmus 1 — Tabmunst crerpdikamiin  GyHKITH
apxirektypu CUDA [3]

Crneundika- Oyukuis OyHKuis MoXxe
TOp QYHKIT | BUKOPUCTOBYETHCA SIK | BUKIHUKATHCS
KJ1ac CYMICHO
device devise (GPU) devise (GPU)
global devise (GPU) host (CPU)
host host (CPU) host (CPU)

Crermudikaropu _ host i device  MOXyThb
OyTH BHKOPHCTaHI pa3oMm (IIe O3HAYAE, IO BiAMOBIIHA
¢yHK1is Moxke BuKOHyBatucs Sk Ha GPU, Tak i Ha CPU
- BiAmoBimHWE Kom mnA  obox mmardopm Oyzde
ABTOMAaTHYHO 3TeHEPOBAHUH KOMITUIATOPOM).
Crermudikatopn _ global 1 host  He MOXyTH OyTH
BUKOpHUCTaHI pa3oM. Criertudikatop _ global  o3Hadae
sapo, 1 BigmoBigHa (YHKINsSE MOBHHHA MOBEPTATH
3Ha4YeHHs THITy Void.

Jna GbyHKIIH, 1o BUKOHYIOTBCSA Ha
GPU(__device _i__ global ), € Taki 0OOMEKEHHS:

- HE NIATPUMYETHCS PEKypCist;

- HE WIITPUMYIOThCS static-3MiHHI ycepeauHi
GbyHKIIIT;

- He WIATPUMYETBCA 3MiHHE YHCIO BXIiJTHUX
mapaMeTpiB.

BUCHOBKU

OTtxe CUDA 1ie mporpaMHo-anapaTHa apXiTeKTypa
napanenbHUX OOYHCIIeHb, $Ka JO3BOJIIE  ICTOTHO
30UIBIIUTH OOYUCIIOBAILHY TPOAYKTHBHICTD 3aBISKH
BUKOpHCTaHHIO TpadiuHux npouecopiB tumy NVIDIA
(GeForce, Tesla, Quadro Plex Tomo).

Cnucok nitepatypu

1. OpenMP:Home page [Enextponnuii pecypc] — Pexum
nocrymy: https://www.openmp.org/ (22/02/2025).

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

3. [lporpamyBanHss OaratomoroyHocti [EnekrpoHHHMI
pecypc] - Pexxum JOCTYILy:
https://software.intel.com/en/articles/writing-parallel-program/
(22/02/2025).
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IHTENEKTYANIbHA CUCTEMA NIATPUMKUN NMPUAHATTA PILLEHb ANSA
ONTUMISALII PO3MILLEHHA PEKITAMUA B LIMPPOBUX 3MI

Ludposwuii PUHOK pexiIaMu MOCTIHHO
pO3BUBA€ThCA, IO  NPHU3BOAWTH OO  3HAYHOTO
YCKIaIHEHHS TpoIiecy BHOOPY e(pEeKTHBHHUX IUTATPOPM
JUIT PO3MIMICHHS PEKIaMHOTO KOHTEHTy. B ymoBax
pizHOMaHITTA TIAaTGOpPM, BapiaTHBHOCTI YMOB CIIiBIIpaIli
Ta KONWBaHb BAPTOCTI PO3MIIIEHHS, PEKJIAMOABIIi
CTHKAIOTBCA 3 TPYOHOIIAMH ONTHMI3amii  CBOIX
Oro/pkeTiB. MeToau OIHKKM e(EeKTUBHOCTI pEeKJIaMHHUX
KaMIIaHiil 4acTo He JO3BOJSIOTH TOYHO CIPOrHO3YBaTH
pE3yJbTaTUBHICT  PO3MIIIEHHS ~ KOHTEHTY, IO
YCKJIAJTHIOE TIPUHHSATTS OOIPyHTOBAaHUX PillICHb.

MeToro AOCIiIKEHHS € PO3po0Ka IHTEIeKTyallbHOT
CHCTEMH, 371aTHOI aHaJi3yBaTH PEKJIaMHI MaliJIaHuYUKH,
NPOTHO3yBaTH €()eKTHBHICTh KaMIIaHId Ta HaJaBaTH
pEeKOMeHAaIil MO0 BUOOPY ONTUMAIBHUX IIaTHOpM y
U(PPOBOMY CEPEIOBHIIII.

Jns  nmocarHeHHs wmiel MeTH Oyno 3OiHCHEHO
JETAIPHUNA aHami3 pHHKY IHU(poOBOi pekiaamu, II0
BKJIFOYAB JOCIIKEHHSI OCOOJIMBOCTEH CBITOBOIO Ta
yKkpaincekoro cermeHtiB [1]. Takox Oyna po3poOiicHa
METOJIOJIOTISl OLIHKM pEeKIaMHHMX MaiJaH4YuKiB, sKa
BPaxoBY€ KIIIOYOBI MapaMeTpH, Taki sk Tpadik, pedTHHr
nomeny (DR), aBropurernicth (Moz DA), Temaruka
pecypcy Ta perioHajbHa CIpSMOBAaHICTh.

JlocmipkeHHsT BKJIFOYANO KOPEIAMIMHUN —aHami3
(hakTopiB, SAKi BIUTMBAIOTH HAa BAPTICTH PO3MIIICHHS
peKJIaMu, 110 JJO3BOJIMIIO BUSHAYUTH B3a€MO3B’ SI3KH MK
I[IHOIO Ta XapaKTepUCTHKAaMH caiTiB. bByio 3acrocoBaHo
METOJHM aHaJli3y YaCOBUX psiB, 30kpemMa ARIMA [2] ta
Prophet [3], mm1 mnporHo3yBaHHS 3MiH BapTOCTi
PEKJIaMHHUX PO3MIIIECHb Y THHAMIIII.

HocmimxenHs: 0a3yeTbcss Ha aHauli3i BiJKPUTHX
manux  twiatgopm Collaborator ta SimilarWeb, ski
MmicTaTh iHpopMmalito npo nonan 30 000 yHikaibHUX BEO-
pecypciB. Jlani 30upanucs OpOTSIrOM POKY, IIO a0
3MOTy BpaxOBYBaTH CE30HHI TPEHAM Ta 3MIHU PHUHKY.
AHaiizoBaHi napameTpu BKITIOYAJIH BapTICTh
PO3MIIIIEHHS peKIaMH, AaHi po Tpadik, sAKiCTh TOMEHY,
ABTOPUTETHICTh pecypcy, TEeMaTHKy calTy Ta Horo
BIUIMBOBICTb Y TIEBHUX CEIMEHTaX ayAnuTOPii.

s aHami3y TpeHIiB BUKOPHCTOBYBAJINCS METOIN
MPOTHO3YBaHHS Ha OCHOBI 4YacOBHX pSAiB, IO
JIO3BOJIMJIO OLIHUTH 3MiHHU Y BAPTOCTI PEKJIaMH 3aJIeKHO
BiJl TUHAMIKH TpadiKy Ta peHTHHTOBUX XapaKTEPUCTHK
cairy.

AHami3  KOpeNmAIiHWX  3B’S3KIB  JTO3BOJIHB
BHU3HAYMTH, IO BAPTICTh pEKIaMH TICHO IOB’SA3aHa 3
TEMaTHKOIO caiiTy, piBHEM HOro BIIMBOBOCTI Ta
3arabHUM o0csiroM Tpadiky. BogHowac, 6yno BusBiIEHO
HHU3KY aHOMaJii, KOJM CalTH 3 BUCOKUMH ITOKa3HUKaMHU
DR Ta Moz DA He Manmu BiIIOBiTHO BUCOKOI BapTOCTI

po3MirieHHs peknami. e Moke BKa3yBaTH Ha MOMKIIUBE
IITy4HE HAKPYIyBaHHS IIOKa3HWKIB ABTOPHUTETHOCTI
JIOMEHY.

Jlns momaneIoro anajizy HeoOXiTHO BpaXxOBYBaTH
OJATKOBI (DaKTOPH, Taki SK TOBEAIHKOBI METPHKH
KOPHCTYBaiB, pealbHy B3a€MOJII0 3 KOHTCHTOM Ta
HasBHICTh TMPHPOTHOTO MOcHIaibHOTO Tpodimo. Ile
JIO3BOJIUTH 3MEHIINTH PU3UKH BUKOPUCTaHHS IIaT(hopM
i3 3aBUIIEHMMHM TEXHIYHUMH [apaMeTpamHu, sKi He
BioOpaxaloTh  IXHBOI  peanbHOi  e(eKTHBHOCTI.
Pe3ynpraT mNpOTHO3yBaHHS BapTOCTI peKIaMH 32
mormomororo mozeneit ARIMA Ta Prophet mokasamu
HasBHICTb CE30HHMX 3MIH Ta BIUIMBY 30BHIIIHIX
(axTopiB, TAKUX SIK 3MiHM B ITOIIYKOBHUX aJlTOPUTMax Ta
TIOJIITHKA PEKIIAMHHX TIaT(QOPM.

3actocyBanHs anroputmy XGBoost no3Bonnio
CTBOPDUTH CHCTEMY pPEKOMEHMAIif, fKa IpOIOHYE
KOpPHCTYBa4eBi CIIMCOK ONTHMAIBHIX MaWJaH4YMKIB JUTA
PO3MIIICHHS ~ peKIaMH, BPaxOBYIOUH  OODKETHI
00OMeXeHHsI, TeMaTHKy Ta reorpadito ayauropii.

Po3pobnena cucremMa TIATPUMKH — MPUHHATTS
pillieHb JI03BOJISIE PEKJIAMOJIABIISIM 3IIHCHIOBATH OLIBII
TOYHMH BUOIp M1aTHOPM JUIst PO3MIILIEHHS KOHTEHTY, 1110
crpuse  TiIBUIICHHIO  €()EKTHBHOCTI  PEKJIAMHHUX
KaMIIaHii Ta ONTHMI3allii BUTpAT.

[MomameIm nocmimKeHHS MOXKYTh OYTH CIIPSIMOBaH1
Ha pO3IIUpEHHs 0a3M JaHWX 3a PaxyHOK iHTerpamii
JIOZIATKOBUX JDKEpell, TaKUX SIK aHaJlITHKA COIaJbHUX
Mepex. TakoXX TepClHeKTHMBHUM  HANpsIMKOM €
BUKOPHUCTAaHHS TIMOOKOTO HABYAHHSA JUIT CTBOPEHHSA
OB TOYHHUX NPOTHO3IB €(DEKTUBHOCTI PEKIIAMH.

Bnposamkennss CIIIP y tmdpoBuid MapkeTHHT
JIO3BOJISIE  3HAYHO TMOKPALIMTH MPOLEC yXBaJCHH:
pillieHb, MIHIMI3yBaTH pPU3UKH (IHAHCOBUX BTpaT Ta
3abe3neunuTH  OOIpYHTOBaHMH  BHUOIp  peKIaMHHX
raT(opM BiMOBIIHO 10 MAPKETHHTOBOT CTpaTerii.
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TEXHONOr OBPOBKU MPUPOAHOI MOBM:
ABTOMATUSALIA AHANI3Y TEKCTOBUX OAHUX

CporonHi y CBiTi IOAHS TEHEPYIOTHCS MeTabaiTH
TeKkcToBO1 iH(popMarii, a o0cCiAT HECTPYKTYpOBaHHUX
JAHUX 3pOCTAE 31 MIBUAKICTIO OIM3BK0 55-65% mIOPOKY.
Le crtBoptoe moTpedy B po3podui ePEeKTHBHUX
TEXHOJIOTili aBTOMAaTH30BaHOI OOpOOKH Ta aHawi3zy
TEKCTOBUX JaHUX. TexHoiorii 00poOKH MPUPOIHOT MOBH
(NLP) mnpexacTtaBisiioTb co000  MDKIUCHUILTIHAPHY
rajty3b, 110 MOEHY€ JIHI'BICTUKY, KOMITTOTEPHI HAYKH Ta
IITYYHUH IHTENEKT JUIS BUPILICHHS 3aBaHb PO3yMiHHS,
iHTepmperanii  Ta  reHepamii  JIFOJCHKOI  MOBH
KOMIT'FOTEPHUMH cUCTeMaMu. JIJ1s TOCATHEHHS i€l METH
B NLP BUKOPHUCTOBYETHCS IIMPOKHH CHEKTP METOMIB i
TeXHIK, TOYHHAIOYH 3 0a30BOi OOpPOOKH TEKCTy 1
3aKIHYYyIOYH  CKIAQOHUMH  MOJCISIMH  MAIIMHHOTO
HaBYaHHS.

MeTor0 IaHOTO AOCTIUKEHHS € aHalli3 CyJacHHX
MiAXO0IB 10 aBTOMAaTH3alii 0OPOOKH TEKCTOBHUX NaHUX,
OLliHKa iX e()eKTHBHOCTI Ta BU3HAYECHHS NEPCIIEKTHBHUX
HAaIpsMKiB PO3BHUTKY.

Po3BuTOK TexHOJOTIH 0OpOOKM MPHPOAHOI MOBH
NPOWIIOB JIEKiJbKa KIIOYOBHX €TalliB: NpPaBHJIOBI
CHCTEMH, CTaTUCTHYHI METOJAHW, €roXa BEKTOPHUX
MpeJCTaBICHb, MINOOKEe HaBuYaHHs [1], apXiTeKTypH 3
MeXaHi3MaMH yBard 3armodvaTKyBald HOBY epy B NLP.
Tpaucdopmepu Ta ix peamnizarii, Taki sk BERT [2], GPT,
RoBERTa, T5, cranm qOMIiHYIOUYOK apXiTEKTYypoOIO, IO
3abesrneuye KOHTEKCTHE PO3YyMiHHS TEKCTY,
JIEMOHCTPYIOTh HEIlepeBEPILCHI MOXKINBOCTI B reHepallii
MOBH Ta BeICHHI OaraTopayHZOBHX pPO3MOB. Bemmki
MOBHI MoJieni MacmTaOyBain apXiTeKTypH
TpaHcdopMepiB 10 COTEHb MUIBSP/AIB MapaMeTpiB, IO
JIO3BOJIMJIO CHCTEMaM JIeMOHCTPYBaTH 3JaTHICTh JI0
PO3yMiHHSI KOHTEKCTY, MIpPKyBaHHSI Ta T'€HEpyBaHHs
korepentHoro tekcty (GPT-3, GPT-4, LLaMA [3],
Claude).

[NonepenHst 00poOKa TEKCTY € KPUTUIHUM E€TarioM
y moOynoBi edekrtuBHEX NLP-cuctem 1 3a3Buuait
BKJIFOUAE: HOpMAITi3allifo  TEKCTy,  TOKEHi3aIlilo,
BIUTYYEHHS CTOII-CIIiB, JIEMaTH3aIlil0/CTeMiHr, part-of-
speech tagging, BeKTOpHU3aIlifo.

Cyuacui NLP-texHos0rii 103BOISAIOTH €PEKTUBHO
BUPIIIYBaTH LIMPOKUA CHEKTP 3aBIaHb TakuX SK:
Kiacu(ikamis TEeKCTiB, aHali3 TOHAIBHOCTI (sentiment
analysis), BuIydeHHS iMeHOBaHMX cyTHocTed (NER),
aBTOMaTH4YHEe pedepyBaHHs, MAIIMHHUNA TepeKiaj,
TeHepallis TeKCTy, BiANOBi/Ii HA 3alMTaHHS, BUSBICHHS
criamy, 4aT-00TH Ta BIpTyallbHI aCHCTEHTH.

VY paMKax Hamoro AOCIIJUKEHHS OyJo NMpoBeleHO
MOPIBHSUIBHUM aHalli3 PI3HUX apXiTeKTyp IS 3aj1adi
Kiacudikaii YKpaiHCbKOMOBHUX TEKCTIB.
ExcrieppuMeHTH TPOBOJMIIMCS Ha KOPITYCl YKpaiHCHKHX
HOBUH. Mojieni Ha 6a3i TpaHchopMepiB IEMOHCTPYIOTh

HAMBHILNI TIOKAa3HHUKH SKOCTI, OCOOJMBO KOJHM BOHH
CHemiaJbHO aJalToOBaHi Uil YKPaiHCHKOi MOBH.

HesBaxaroun Ha 3HAYHWH TIPOTPEC, TEXHOJIOTii
NLP crukaroTbCst 3 HH3KOIO BHKIHKIB. OmHUM 3
TOJIOBHUX € CKJIAJHICTH Ta HEOJHO3HAYHICTH JIFOACHKOT
MoBH. MoOBHaA gmcriepcis — OUIBINICTH MOZETeH
OIITUMI30BaHi [ aHriaiicbkol MoBu. OOYHCIIOBaIbLHA
CKJIaHICTh — CydYacHi MOJEIl BHMAararmTh 3HAYHUX
OOYMCITIOBAJIBHUX ~ pecypciB Uil HaBYaHHS — Ta
BUKOPHCTaHH:. [HTeprpeToBaHicTh — HEHPOHHI Mozeni
4acTO (YHKUIOHYIOTH SK "4OpHI CKpPHHBKH', IO
YCKJIQIHIOE PO3YMIHHsI IXHIX PIIIEHh Ta BUIPABICHHSI
MOMUIOK. [TOMUITKH Ta yIEepeKEHHS — MOJIENI MOXKYTh
HACJIiTyBaTH Ta IMiICHIIOBATH yIEPEIKESHHSI, IPUCYTHI B
HaBYaIbHUX JaHuX. KoH}imeHmiliHiCTE maHUX —
BUKOPDHCTAHHS PEAIbHUX TEKCTOBUX [AHUX  JUIs
HABYAHHS MOJIEJICH CTBOPIOE PU3UKU JUIS IPUBATHOCTI.

Po3BuTtox NLP-TexHOMOTIH MigHIMAE PSII €THIHUX
MUTAaHb TaKUX SK: KOH(DIACHIIHHICTh Ta 3aXUCT NaHHX,
NpO30pIiCTh Ta MOSCHIOBAHICTh, YIEPEIKEHHS Ta
JUCKpUMiHanis, aesindopmaris. s MiHimizanii nux
PH3HKIB BUKOPHCTOBYIOTHCS MIJXOIH BiJIIOBIAIILHOTO
I (Responsible Al).

TexHomorii 00poOKHI MPUPOIHOT MOBH
MEPEKUBAKOThH nepion LIBUJIKOTO PO3BHTKY,
00OyMOBJIGHHII MpOrpecoM y Tamy3l apXiTeKTyp

HEWPOHHMX MEPEeX Ta JOCTYIHICTIO OOYHCIIOBAIBHUX
pecypciB. CydacHi mozeni Ha 0a3i TpaHchOpMepiB Ta
BEIMKI MOBHI MOJENi JEMOHCTPYIOTh BpaXKarodi
pe3yJIbTaTH B PI3HOMAHITHHX 3aBAAHHIX aHAII3y TEKCTY.
Maii6ytHe NLP nexuth y po3BUTKY 01611 €(heKTUBHHUX,
IHTEPIPETOBAHUX Ta €TUYHO BIIMOBIJAILHUX MOJICIIEH,
10 3MOXYTh SIKICHO MpAIfOBaTH 3 PI3HUMU MOBaMHU Ta
MpeIMETHUMH 00JIaCTAMHU.
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3ACTOCYBAHHA WUTYYHOI O IHTENEKTY ONA BUSHAYEHHA
NMPIOPUTETHOCTI PEKOHCTPYKUII BYAIBEJIb B YMOBAX
NOCTBOEHHOIO BIAHOBJIEHHA

BiiiHa 3aBiana YkpaiHi unManux 30UTKiB, 30KpeMa
MpU3BeNia 10 3HAYHUX PYHHYBaHb CIOPY/, MPAKTUYIHO Y
Bcix 11 perionax. Ha moTo4HHMii MOMEHT TmpoIec

BiTHOBJCHHS OyIiBeNb OOMEKYEThCS  IEpPEBaXKHO
PEMOHTOM  OKpeMHX JKATIOBHX  OO'€KTiB, IO
nepeOyBalOTb y KPUTHYHOMY CTaHi, a TaKoOX

MIHIMaJBFHOIO pecTaBparlieto iHppacTpykrypu. OgHaK y
MOBOEHHI POKH Mepel [IepKaBOI0 HEMUHydYEe IIOCTaHe
3aBJaHHA KOMILJIEKCHOTO BiJIHOBJICHHS BCiX
NOIIKOJDKeHUX  OyxiBenb.  [Ipomec  BiIHOBIIEHHS
OyaiBeslb MOXHa yYMOBHO PO3JUINTH Ha JIBa OCHOBHI
eranu: igeHTU(IKAISA BCIX MOIIKOHKEHUX O0'€KTIB 1
BCTAHOBJICHHS MPIOPUTETIB I IXHBOI PEKOHCTPYKIII.
BusHaueHHs] MPIOPUTETIB € CKIAJAHUM 3aBIaHHSIM, IO
BUMara€  BpaxyBaHHA  Oe3miui  ¢akrtopiB. [o
MPIOPUTETHUX OO0'€KTIB MOXXYTh HaJIC)KaTH EJICMCHTH
KPUTHYIHOI iIHPPaCTPYKTYpH, TaKi K MEAWIHI 3aKITaIH Ta
€HEepreTUYHi CHCTEMH, IPOMHCIOBI MiANPHEMCTBA, IO
3a0e3meuyroTh  pobodi  MicHd Ta  HIATPUMYIOTH
CKOHOMIKY, a TAKOXK )KUTJIOBI OYIUHKH, TUTSYI CaJKH Ta
IIKOJIH, 5IKi 0€3M0CEepEeIHBO BIUIMBAIOTh Ha SKICTh KUTTS
rpomansH. KpiM TOro, BaXIMBUM acleKTOM €
30epexeHHs KyJIbTYpHOI caAHn YKpainu. B ymoBax
OOMEXEHUX 4YacOBHX 1 MaTepiaJbHUX PecypciB
ONTHMAJBLHUM DILICHHSIM BHIA€THCS aBTOMAaTHU3ALlis
MpOIeCiB  BUABJICHHSA  NOMIKODKEHUX  OyiBeb,
OLIIHIOBAHHS XapakTepy Ta CTYNEHs iXHiX pyHHyBaHb, a
TAaKOX BU3HAYCHHS IXHBOI KyNBTYPHOI Ta COLIANTBEHOL
3HAYYIIOCTI 3 BUKOPHCTaHHSIM IHCTPYMEHTIB IITYYHOTO
IHTETICKTY.

B nmomoBimi  3amponoHOBaHO — IIPEACTABIICHO
y3arajibHeHy CXeMy poOOTH MYJIbTUMOJAJIbHOI CHCTEMH
pPO3paxyHKy TPIOPUTETHOCTI BIMHOBJACHHS OymiBIIi.
PoboTa crcTeMu CKIIaJacThCst 3 JBOX OCHOBHUX ETAIliB,
MEpIIUM 3 SIKMX € BUSBIICHHS MMOLIKOPKEHUX OYyJTUHKIB.
Jnisi BUSIBJICHHSI TOLIKO/DKEHUX BiJIpa3y MO BChOMY
HACEJICHOMY IIyHKTY Kpalle 3a BC€ IiIXOAWUTh aHali3
CYIYTHHMKOBHX 3HIMKIB [1]. Cu1iJ1 JOOBHUTH OTpUMaHHH
nepernik aapecamMH cropyx 3 iHpopmalii, HagaHOO
BOJIOHTEPAaMH Ta IHIIMMH HeOal Iy KUMHU IpoMajsiHaMH
yepe3 BIIKpUTH OQimiliHI KaHAIM 3B’S3Ky, HAIPHUKIAJI
yepes Telegram yar-60Tu a60 3acTocyHOK «[lis» [2].

Ha mwactymHomy ertami BigOyBaeThcst  OibId
JNeTAIbHUN aHalli3 cTaHy OyniBenb Ta OIiHKA IX
3HAYyNOCTI JUIA  cycminbeTBa. Jlst  mpoBeieHHS
norauOIeHoi OIiHKK CTaHy OyiBenb (QOPMYIOTHCS
MOOUTBbHI  OpWrany, OCHaIleHi OOJNIaJHAHHIM IS
BiJICO3HOMKH, SIKi BHDK/DKAIOTh 32 BKA3aHUMU aJIpecamMu
1 TIPOBOJATH HAa3eMHY 3MOMKY IOLIKO/KEHb OYIiBEb.
HactymauM eranmom pobotn cuctemMu € o00poOka

OTPUMaHUX MaTepiajiB 3a JOINOMOTOI0 IHCTPYMEHTY
COLMAP 3 peanizamiero mporecy Structure-from-
Motion (SfM) [3]. Otpumanum pesympTaTroM € 3D-
PEKOHCTPYKINis OymiBai 3 BHCOKOIO [eTaji3alli€ro
pyWHYBaHb. 3 YypaxyBaHHAM BiJHOCHO HEBEIUKOTO
o0csATy MOCTYNMHUX JJis HaBYaHHSA HaOOpIB JaHHX,
BHUCOKY TOYHICTh MOXHA JOCSTTH, BHKOPHCTOBYIOUH
Mozmenb Yolov9 [4], mo Oyra mOHAaBUEHOIO Ha
BiJIMIOBiTHOMY HAOOpI TaHUX.

Ha  ¢inanpHOMY eTami  poOMTH  CHCTEMHU
BiZI0YBA€THCS BU3HAUEHHS IPIOPUTETHOCT] BITHOBJICHHS
JUIL KOXKHOTO 3allucy 3 HONEepeIHbO CHOPMOBAHOMY
nepeniky. Mozens pamxyBanns RankNet [5] nae 3mory
IHTErpyBaTH JaHi TIpo CTYNiHb MOMIKOJXEHb 1
COLIANTbHO-KYJIbTYPHY 3HAUYIIiCTh Y €IUHUAN MOKA3HUK
npioputetHocTi. CHCTeMa 3aBeplIye CBOIO poOOTy
bopMyBaHHIM MEpeNiKy MOUIKOMKEHUX CIOpPYI, IO
MOJIAETHCS B MOPSAKY BU3HAYCHOTO MPIOPUTETY, @ TAKOK
HAaJIa€ MepeiK NOoIKoKeHb Ta 3D Moens criopyiu abo
il momkomkeHuX (hacais.

Bapro 3a3HaunTH, 110 CTBOPEHHS 1 BIPOBA/IXKEHHS

omucaHoi B po0OOTI  cHCTEMH  JacTb  3MOTY
aBTOMATH3yBaTH W  CHCTEMaTH3yBaTH  IPOIECH
OTPUMAaHHS iHdopmanii po MOLIKO/KEHHS
iHGPACTPYKTYPH, 1 ABUIIUTH e(eKTUBHICTh

IUTAaHYBAaHHS BiTHOBIIOBAILHUX pOOIT 1 3a0€3meYuTh
30aJJaHCOBAaHMIl 1 BIMHOCHO OO'€KTMBHMI MiOXix o0
BHU3HAYCHHS MPIOPUTETHHUX ISl PEKOHCTPYKIIii 00'€KTIB.
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BU3HAYEHHA ABTEHTUYHOCTI KOHTEHTY 3 BUKOPUCTAHHAM
HEUPOHHUX MEPEX

3 PO3BUTKOM Ta MOIIUPEHHSAM HEHPOMEPEKEBHX
TEXHOJIOTiH 3'IBMIJIACS] MOXIIUBICTD IiIPOOKH TEKCTOBHX
EJIEKTPOHHHX JIOKYMEHTIB, a TAKOX ayAio/Bijieo (aiis,
NPUCYTHIX B Mepexi [HTepHeT. Lle Moxxe mpu3BecTu 10
CeplO3HMX  HACNiAKIB, TaKMX SK  IOPYIICHHS
NPUBATHOCTI, BUKPaJCHHS 1JEHTUYHOCTI, HOIIUPEHHS
(eiixoBoi iHdopMarii Ta IHIIMX 3JI0YHHIB.

VY 3B'I3ky 3 UMM aKTyaJbHUM CIiJ BBa)KaTH
pO3poOIEHHS  METOMIB  pO3Mi3HABAHHSA  MITYYHO
3TeHEepOBaHUX TekcTiB. Lle cTaHOBUTH 0cOONMBHHA
iHTepeCc JUIA OpraHi3amii, fKi MNparHyTh 30epiraTu
ABTEHTHYHICTh KOHTEHTY IOKYMEHTIB Ta 3aXHUINATH
IpaBa Ha IHTEIEKTyalbHY BIACHICTb.

B nomoBinmi 3mificHeHO aHai3 IHTENEKTYalbHUX
CHCTEM pO3Mi3HaBaHHS TEKCTYy, IX HENONIKH Ta
0OMEXEHHSI, a TAKOXK PO3IIISAAE IEPCICKTUBH PO3BUTKY
HEHPOMEPEIKEBUX TEXHOJIOTIH y il ramys3i. 3 orsiay Ha
MIBUIKUHN po3BUTOK TexHoori# 111, e mocimkeHHs He
TITBKA CBOE€YACHE, ajle W HEeOOXigHe A IOJajIbIIOro
PO3YMIHHSI Ta PETyJIOBaHHSI BHKOPUCTAHHSA IITYyYHOTO
IHTETIEKTY B TeHepallii KOHTCHTY.

30kpemMa, Big3HAYCHO TMOTYXXKHHMH  IOTEHIIial
METOJiB TJIMOMHHOTO HAaBYaHHSI 3 BHKOPHUCTAHHIM
3ropTkoBuX HelpoHHHX Mepex (Convolutional Neural
Networks - CNN) Ta peKypeHTHHX HEHPOHHUX MEpek
(Recurrent Neural Networks - RNN) s anamizy Ta
cuHTe3y Tekcry. Lli Meroam J03BOJSIOTH CTBOPIOBATH
ITOPUTMHU ISl aBTOMATHYHOTO BUSIBJICHHS CKJIaIHUX
N1a0JIOHIB Ta 3B'I30K y TEKCTi, M0 A€ MOXKIHUBICTH
e(heKTHBHO BUPIIIYBaTH 3aBIaHHs Kiacu]ikaiii TeKUTiB
Ta po3mi3HaBaHHs aBTOpcTBa [1].

Takox HepcreKTUBHUM € BUKOPHCTAaHHS ITiAXOMIB
JUIL aHaJli3y AaBTEHTUYHOCTI aBTOPCTBA TEKCTIB, IO
KOMOIHYFOTB Pi3HI IiTXO/H, TaKi K CTATUCTHIHI METOAH
3 TMMOMHHUM HaBYaHHAM, Uil JIOCSTHEHHS KpaIlnux
pesynbratiB. Ilpn 1bOMy MOXYTh OYTH BHKOPHCTaHI
aHcaMOuti Mozeneii abo 00'eTHaHHS pi3HUX MO ]iKatiid
TIIMOMHHUX HEHPOHHHUX MEpPEeK.

BusnadeHHs HafOLIbII  e(pEKUBHUX  METOMIB
pO3Mmi3HAaBaHHS TEKCTiB, IO 3TEHEPOBaHI IITyYHUM
IHTEJIEKTOM, BUMAarae MOpiBHSHHS DPi3HUX MiJIXOJIB Ha
peanbHUX naraceTax. Lle J03BosIE OIIHUTH 31aTHICTH
npoueayp BUSIBJICHHS 3reHepOBaHUX TEKCTiB
aJIanTYBaTUCS IO PI3HOMAHITHUX THITIB JaHUX.

JJis Takoro aHami3y JOUIBHO BUOMPATH TaTaceTH,
0 MICTATh TEKCTH 3 pEaJbHUM aBTOPCTBOM, TaK 1
TEKCTH, 3reHepOBaHi ITYYHNUM iHTenekToM. Lli natacetn
MaroTh BiI0OpakaTH pi3HOMaHITHICTh CTHIJIIB, XKaHPIB Ta
KOHTEKCTiB JUISL 3a0e3neueHHs 00'eKTHBHOCTI
OIIiHIOBAHHSI.

[lig gac TpeHyBaHHS aHCAMOIIO HEHpOMeEpEeKEBUX
rHOMHHUX MOJEJIed KOXHA 3 HHX Mae€ HaBYaTHUCS Ha
YacTHHI JaTacery, o0 aganTyBaTHCS 10 CHEeUU]iKH
TEKCTIB, SKi MOTPIOHO KiacupiKyBaTH.

TectyBaHHs Ta  Bamijamis IUX  MOJEJCH
3MIHCHIOIOTHCS HA 1HIIM YacTUHI JaTaceTy Ui OLIHKH
CTaH/IaPTHUX XapaKTEPUCTUK (TOYHOCTI, IIOBHOTHU Ta F-
Mipu). IIpu 1bOMY IOIIEHO BPaXOBYBAaTH INBUIKICTH
00pOOKH TaHUX.

B  gnomoBimi  3ampomoHOBaHO — Mozwmikamiro
HelipomepexkeBoi mozenmi  XLNet, mo € Bepciewo
MOMIMPEHOT  MOoJei BERT, sKa BHKOpPHCTOBYE

nepMyTaliiiHe aBTOKOyBaHHS AJIS1 KPAIIOTO PO3yMiHHA
3alIeXKHOCTEN y TekcTax [2].

Mogenb CKIIaIa€ThCsl 3 HACTYITHHUX MIapiB: BXITHUH
map (BXIAHAMHU JaHUMH JUIi HBOTO € BEKTOPHI
NPEe/ICTaBICHHS TEKCTiB, oTpuMaHi Bix Mozaem XLNet);
NPUXOBaHWH IIAp; TOBHO3B'S3HUHA Imap (KUIBKICTh
HelipoHiB — 512, aktuBauniiiHa ¢yHkuis — ReLU; map
Dropout, mo 3actocoByeTbes uisi perymsapuzanii (40%
HEWpPOHIB BUITAAKOBO BiIKIIOYAIOTHCS i 9ac KOYKHOTO
KpPOKY HaBUaHHsI); BUXiTHUH mIap (KUTbKiCTh HEHPOHIB —
2 (oauH HEHPOH ISl KOXKHOTO KJIacy: peaybHi TeKCTH Ta
TEKCTH, 3TCHEPOBaHI INTyYHUM iHTeNeKToM). Jlms
MIEPETBOPEHHS BUXOJIIB y HMOBIPHOCTI AJIsI KOXKHOTO 3
KJIaciB  BHKOPUCTOBYEThCSI ~ aKTHBAlliiHA  (YHKIiS:
Softmax. Jlas OHOBJAEHHS Bar MOJENI MO dYac
TpeHyBaHHsI BAKOPUCTaHO onTuMizatop Adam.

3 METOI0 OIHKH Mpare3JaTHOCTI Moeei 0yio
3[1ICHEHO TIOPIBHIHHS PEeaJbHUX aHOTALiH 0 HAYKOBUX
cTareil Ta aHOTalid, 3reHepOBaHUMX 3a JOIOMOTOI0
moxeni GPT-3.

PesynpraT = ekcnepuMeHTy — IIOKa3aid, IO
3aIpOIIOHOBAaHA MO/JIENIb MA€ TEHASHMIT 1010 3HWKEHHS
BTpPAaT TpPU HaBYaHHI Ta Bajimamii 3i 30iTbIICHHIM
KUTbKOCTI ~ HAaBYAJIPHUX TNPHUKIATIB  (MakCHUMajbHA
JIOCSITHYTa TOYHICTh ~ PO3ITI3HaBaHHS 3TE€HEPOBAHUX
aHorariii fqopiBHtoBana 0.84).

Cnucok nitepatypu

1. Brown, T. B., Mann, B., Ryder, N., Subbiah, M., Kaplan,
J., Dhariwal, P., Neelakantan, A., Shyam, P., Sastry, G., Askell, A.
Language Models are Few-Shot Learners. Advances in Neural
Information Processing Systems. 2020. pp. 1877-1901.

2. Yang, Z., Dai, Z., Yang, Y., Carbonell, J., Salakhutdinov,
R.R., & Le, Q. V. XLNet: Generalized Autoregressive Pretraining
for Language Understanding. Advances in Neural Information
Processing Systems. 2019. pp. 5754-5764.
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OCOBJIMBOCTI ®YHKLIOHYBAHHA CUCTEMM NIATPUMKU MPUAHATTA
PILLEHb B YMOBAX HEBM3HAYEHOCTI IHOOPMALLII PO
ncuxonori4yHnm CTAH niognHu

CyuaacHi YMOBH ISIIBHOCTI JIFOINHA
XapaKTepU3yIThCS BUCOKHM  piBHEM cTpecy,
iH(pOpMaiHHUM TIEPEBAHTAXCHHSAM Ta HEOOXiTHICTIO
NPUAHATTA BaXJIMBHX pIIIEHP B yMOBaX OOMEKEHOi
inpopmarii. Ile ocobmauBOo akTyanpHO aiIs cdep, IO
nepea0davaroTh BiANOBIAANBHICTE 3a JKUTTS, 3J0POB’S
abo cycniibHHIA A00pOOYT. Y 3B’SI3Ky 3 MM BUHHUKAE
notpeba y CTBOPCHHI 1HPOPMALIHHMX TEXHOJIOTIH ISt
MOHITOPHHTY MICHXOJIOTIYHOTO CTaHy JIFOJMHU Ha OCHOBI

aHaiizy i BereTaTMBHMX IIOKa3HHKIB 32 YMOB
HEBU3HAYCHOCTI.
3amiaHoBaHE  JOCTI[DKCHHS — CIPSMOBAaHE  Ha

po3poOKy iH(POPMALIHHOT TEXHOMOTIT I MiATPHMKH
NPUMHATTA pIlIeHh 00 IICHXOJOTIYHOTO CTaHy
JIOIMHN, OCHOBHI XapaKTEPHCTHKU SKOI BKIIIOYAIOTh:
poboTy B yMOBax HEYITKOI HEBH3HAYEHOCTI JaHUX, IO
CYNPOBOJKYIOTh OIlIHKY BETCTATUBHHX IOKAa3HUKIB
(apTepianbHuii THCK, YacTOTa CEpLEBUX CKOPOYECHb,
JMUXaHHS TOIIO); IHTETPAIlil0 MAaTEMATUYHUX METOJIB
HEYiTKOI JIOTiKM Ta MAIIMHHOIO HABYaHHSA JUIs
MiABUIICHHS TOYHOCTI MPOTHO3YBaHHS MCHUXOJOTIYHOTO
CTaHy; BHKODUCTAHHS JaHMX i3 CEHCOpIB JUIA
(opMyBaHHS IHOWBIIyami30BaHUX PEKOMCHIAIH Y
pearpHOMY Yaci.

[pornec mpUHHATTA ePEKTUBHUX pIMICHb Y IIii
cdepi mepepdaydae peanizalio IeKiIbKOX €TalliB.

Etam 1: 36ip nanux

Jkepena ~ OaHWX:  BEreTaTUBHI  MOKa3HUKH
(apTepianbHHUii THCK, YacTOTa CEpPLEBHUX CKOPOYEHb,
YacTOTa JMXaHHS TOIIO); CYO’€KTHBHI OLIHKU CTaHy
(aHKeTH, ONUTYBAHHSI, ICHXOJIOTIYHI TECTH); MOJATKOBI
¢dakTopu (BiK, CTaTh, YMOBHM CEpEIOBHINA, pPIBEHb
(i3MYHOT aKTUBHOCT1).

Cencopu: MeIW4YHI  TpHUCTpoi  (MOHITOpH
apTepiaIbHOTO  THCKY, IHYJBCOMETPH, OKCHMETpPH);
HOCHMI TPUCTPOT (dpiTHec-Opacnerw, cMapT-
TOJTMHHUKN).

Etam 2: O6po0Oka maHux

[Monepennst 06poOka: (inmpTpariist NIyMiB y AaHHX;
HOpMaJTi3allis MOKa3HUKIB (3BEACHHS 10 €ANHOI IIKAJH).

AHali3 HeBHU3HAUEHOCTi: BHKOPHCTaHHA HEUITKOI
JIOTiKM i1 OOpOOKM HEUITKMX a00 HEMOBHUX IaHHX;
CTBOpEHHSI  (QYHKII  HaJIeXHOCTI JUIS  BXIJIHHUX
mapameTpiB (HampHUKIAJ, «HU3BKHH pPiBEHb CTPECY»,
«BHCOKHUH PIBEHb TPHBOKHOCTI»).

Etam 3: MoaenroBaHHsA

BararogaxropHuit aHai3: BCTAHOBJIEHHS
CTaTHCTHYHHUX B3a€MO3B’SI3KIB MDK BETre€TaTHBHUMH
MOKA3HMKAMH Ta IICUXOJIOTIYHUM CTaHOM.

Mogeni MalmMHHOTO HaBYaHHA: KJIACHQiKaIlisa
cTany  (HOpPMaJbHHH,  CTPECOBHH,  KPHUTHYHUHN);
MIPOTHO3YBaHHS 3MiH IICHXOJIOTIYHOTO CTaHy 3aJIe)KHO
BIJl BXITHUX JAaHHUX.

Inrerparist pe3yiprariB: 00’€qHAaHHA JaHUX i3
pisHMX JUKepen it (OpPMYBaHHS IUIICHOI KapTHHH
CTaHy.

Ertan 4: [TpuitHATTS pilieHHs

AHaJi3 pe3ysbTaTiB MOIEIIOBAHHS: IHTEpIpETaLis
CTaHy JIIOJAMHM 32 pIBHSAMHU (HAUpPHUKIAA: HU3BKUH,
CepeIHiii, BUCOKHH cTpec).

Pexkomenpamii: omepatuBHI mii  (BIOIOYHHOK,
JOUXaNbHI BIPaBH, MEIMYHA JONIOMOTA); JOBIOCTPOKOBI
pexoMeHaamii (3MiHAa pEeXHMY TMpalli, MCHUXOTEparis,
(i3U9YHA aKTUBHICTB).

Etam 5: MOHITOPHHT y peallbHOMY daci

OHOBNEHHSI JaHMX: TMOCTifiHWII 30ip HOBHX
MOKa3HUKIB  4Yepe3  CEHCOpH;  aHalli3 3MiH Y
MCUXOJIOTIYHOMY CTaHi.

ApanTariisi cUCTeMH: KOPHUI'YBaHHs MoOJeNledl Ha
OCHOBI HOBHX JIaHMX; MOJIIMIIEHHS TOYHOCTI MPOTHO3IB
Yepe3 CaMOHABYAHHS CHCTEMH.

Etam 6: 3BiTyBaHHS Ta iHTETpaIlis

®dopMmyBaHHA 3BITY: Bi3yaji3almis pe3ylbTaTiB
(rpadixm, miarpammu); 3BiT PO CTaH JIFOJUHH JUIS JIIKapiB,
KepiBHHKIB 200 caMOro KopHcTyBaya.

[HTerpanis 3 iHIIUMHU CUCTEMaMU: Nepeadya JaHuX

0 MEOUYHHX CcHcTeM abo Ciyx0 MHiATPUMKH
(HanpuKIaa, ICUXOJIOTIB).
Po3pobnena cuctemMa MIATPUMKHA — TPUHHATTS

pilieHb Moxke OyTHM BOpOBa/PKEHa B TaKUX Tally3siX:
VIpaBiiHHS, & CaM€ MOHITOPUHI CTaHy KepiBHHKIB
JIepXKaBHUX OpraHiB 1 Oi3Hecy s 3a0e3medeHHs
CTIMKOCTI Ta €(QEeKTHBHOCTI IXHIX pilleHb, BIHCHKOBa
chepa, a caMe OIliHKA ICHXOJOTIYHOTO CTaHY
BiiCPKOBOCITY>k00BIIB 1 pariBHUKIB MBC y cTpecoBux
CUTYyAIlisIX, TaKhX sSK OoWoBi 1ii ab0 BHKOPHCTaHHS
30poi; psATYBaJbHI CIyXOHM, a came MiATPUMKa
PATYBaJbHUKIB, carepiB, KEpiBHUKIB ONeparii mig gac
JmikBigamii HaA3BHYAHMX CHTyallili, IO BUMAararoTh
IIBUJIKOTO TMPUHHATTS PillIeHb; TPAHCIIOPTHA 1HAYCTPi,
a caMe 3a0e3rnedeHHsT KOHTPOJIIO 32 CTAHOM aBialliifHuX,
MOPCBHKHX, 3aJI3HUYHUX 1 aBTOMOOITPHAX MEepPEBi3HUKIB
JUIA 3amoOiraHHs aBapisM depe3 JIOACHKHHA (hakTop;
MeIUIMHA Ta TMCHXOJIOTIS, a caMe JIarHOCTHKA CTaHy
0ci0, sKi mepedyBalOTh Y CTPECOBHX yMOBax, 30KpeMa
JKEPTB  HQ/I3BMYAWHMX  CHUTyallid, [iIsd  HaJaHHA
CBO€YACHOT JIOIIOMOTH.
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YOOYKOHANEHHSA NMPOLIEQYPU BUABIIEHHA TA IDEHTU®IKALII 3A
AMMMITYAHO-YHACTOTHUMU XAPAKTEPUCTUKAMU AKYCTUYHUX CUTHATIB
BE3MNINMOTHUX NITANIbHUX ANAPATIB

B poGoti [1] BuUKIaZeHI OCHOBHI MPHHIUIH
aKyCTHYHOTO  MOHITOPHMHIY Ta  aBTOMaTH30BaHOI
imeHTUdIKail pi3HUX THIB OE3MIIOTHUX JiTATbHUX

amaparis, 1110 CTaHOBIIATH HeOe3IeKn TS
SKUTTEMISIIBHOCTI LUBIIBHOTO HaceJICHHS Ta
HOPMAJILHOTO (bYHKIIOHYBaHHS KPUTHUYHOT
1HPPACTPYKTYpH ACPKABH.

Tax, 3amponoHOBaHUiT MeTox imeHTH(IKamii OyITo
peai3oBaHO INUISXOM IPOBEICHHS CKCICPUMEHTIB 13
BUKOpHCTaHHsIM pisHux tumiB BIUJIA. [ns nporo

aKyCTH4HI  JlaHi  pPEECTPyBalUCS 32  JOIOMOTOIO
CHellialbHO ~ CTBOPEHOI  J1abOpaTOpHOi  yCTaHOBKH
(puc. 1).

M Mn
AKYCTUYHE

=0 >0

KO/IMBAHHA
\4 NPOLIEC NO/BOTY BMNA

Puc. 1. Cxema nabopaTopHOI YCTaHOBKH TS aHATIIZY
aMIDTITYy THO-4YaCTOTHUX XapPAKTEPUCTUK aKyCTHIHUX
KOJINBaHb MPOLIECY MOIBOTY Pi3HUX TUIIB OS3MIIOTHHX
JTanpHEUX amapatiB: M — mikpodoH; I1 — migcuiroBay;
K — xoMm'toTep 3 BiAIIOBITHUM NTPOTPAMHUM
3a0e3nedeHHIM

[lin wac ekcrmepuMmenty Oymu 3i0paHi maHi
aKycTHYHUX curHamiB Bi Tprox BIUJIA (DJI Mavic 3t,
FPV 7inch ProDrone ta Alpha Robotics Hummingbird
1000 SRTK) B pi3HHX yMOBaX, SK IOTCHIIIHHO
MOJKJIMBHUX, IO 3IifICHIOIOTH PO3BiAyBalbHI onepariii. 3
METOK0  BHM3HAUEHHs  XapaKTePUCTUUHHX  4YacTOT
aKyCTHYHHX CHTHANIB BiJl JOCHI/DKYBaHHUX 3pa3KiB
BIUTIA Ha puc.2 mpenctaBieHO cyMmapHHA rpadik
aMIDTITY THO-4aCTOTHOT XapaKTEPUCTUKU ILUX MOJEINIeH

Y wage

0 Ol Mavic 3t FRV Tinch ProDrone

-40

Amplitude, dB

0 2 4 6 8 10 12 14 1s 18 20 22
Frequency, kHz

Puc. 1. CiekTpu akyCTUYHHX CUTHAIIB MTOJBOTIB
0e3MIOTHUX JTITATbHUX anapaTiB

PesynbraTi kimactepusanii 4aCTOTHUX FapMOHIK 3a
aMILTITYIOI0 TIPEACTABICHO Y BUTJII ISHAPOTrpaMH Ha
puc. 3.

BiactaHb 06'eaHaHHA Xapaktephi
wacromm, Ny
X

35 30 25 20 15 10 5
Il knacrep

- EPV Tinch ProDrone

Aipha Robatics
Humminghird 1000 SRTK

IV knacrep

Il knactep Ol Wavie 3t

| Knactep [ BRAA

35 30 25 20 15 10 S5 v

. : Xaparrephi
BiacTanb 06'eqHaHHA uacramw, fy

Puc. 3. denaporpama kiactepuzaliii rapMOHIK
aMITTITy THO-4aCTOTHUX XaPaKTEPUCTUK aKyCTHIHUX
CUTHAJIIB TIOJBOTIB TOCTIIKYBaHUX OE3IMIIOTHIX
JITaTbHAUX anapaTiB

3a pe3yJbraramu KJIACTEPHOTO aHawizy
PO3pOOICHO KEPYIOUHil aIrOPUTM  yIOCKOHAJICHOTO
METOIy BHSIBICHHS Ta imeHTH(ikamii 3a aMIniiTymHO-
YaCTOTHUMH XapaKTCPUCTHKAMU aKyCTHYHHUX CUTHAIIB
BIIJIA. CxeMa npezacTaBieHa Ha puc. 4.

| MOHITOPHHT AKYCTHYHOMO NPOCTOPY ]

[ v wom Ta nocmt i somcoron |

| HACTOTHHIA AHATI3 «KOPMCHOTOn CUTHATY |

BHABNEHHA

BN
Hi

VIEHTUGIKALIA
BnAA

Hi

ENMA
He igerTHdinG B0

¥ waacrepy?

BieakaEHHA FMOBIpHOCTI
Inesmuukauil 61NA S

PO3POBKA MIPONC3ULIA 1A NPHAHATTA AHTUKPUIOBUX PILIEHL |

Puc. 4. Kepyrounii anroputM MeToAy BHABICHHS Ta
IIeHTU}IKAIIT 32 aMIUTITY THO-9aCTOTHUMH
XapaKTEepPUCTUKAMH aKyCTHYHUX CUT'HAJIIB

0e3MUIOTHUX JIITAJIBHUX anapaTis

Cnucok nitepatypu

1. Trotroruk B.B.,  JleBtepoB O.A., Trotionuk O.0.,
VYcauos JI.B. Akyctnunuii Meton ineHTH(DIKAIIT 3aCTOCYBaHHS
0E3MIOTHUX JITaNbHUX amapariB sIK JOKepesl Haa3BHYaiHUX
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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naxonau o PO3POBKU MOBINIbHUX AOOATKIB

Po3poOka MOOUIBHUX JOJATKIB € OJHI€ i3
HaWOUTbI JuHamivyHUX Tamysed IT, mo mBHIKO i
AaKTUBHO PO3BHUBAETHCA. 3 KOXHHM POKOM CTPIMKO
301IBIIY€EThCS KUTBKICTh KOPHCTYBaUiB cMapThOHAMH, a
pa3oM i3 UM 3pOCTaE MOMUT HAa MOOUTBHI 3aCTOCYHKH.

ITlix dac cTBOpeHHA Takux TIporpaM Iepen
po3poOHHKaMH TIOCTae BHUOIp: MHCAaTH HATUBHUHA
momatok  okpemo gt iOS  Ta  Android abo
BUKOPUCTOBYBATU KpocIIaThopMHi riopuaHi
texHouorii. KoxeH 13 po3risiHyTHUX MiAXOIIB Mae CBOI
nepesary Ta oomexxeHHs [1].

HaruBHa po3poOka nonatkiB 3abe3mnedye BHCOKY
e(peKTUBHICTB, JIO3BOJISIFOUU ONITUMAIIBHO
BUKOPHCTOBYBATH clielM(piuHi MOXKIIMBOCTI ONepariiHoi
cucremu. Hampuknan, po3pobka Ha Swift mis i0S nae
3MOry Oe3mocepeHpO mpamroBatd 3 HOBiTHIME API Ta
Bi3yaIbHUMH KOMIIOHEHTaMH Apple.

Kpocmmargpopmunii  migxim, y CBOIO  4epry,
3a0e3neuye 3HaUHy €KOHOMIIO pecypciB, aiKe JO3BOJISE
3MEHIIUTH BUTPaTH Ha CTBOPEHHA Ta MIATPUMKY
3aCTOCYHKIB, 30epiratoud iXHIO (QYHKIIOHAIBHICTH Ha
piBai 80-90% BimHOCHO HATHBHUX aHaJoriB. [IpoTe BiH
MOXE€ BUSIBHTHCS Hee(DEeKTHMBHUM, SKIIO IMOTPiOCH
JOCTYTI 70 crierdivyaux cucteMHux APl a00 BUKOHAHHS
BHCOKONIIPOTYKTHBHUX 00uucieHb. Beb-nporpamu, xoda
H TOCTYmaroThes MNPOJYKTHUBHICTIO Ta THYYKICTIO,
BUTPAIOTh 3aBASKH YHIBEpCATBHOCTI Ta MPOCTOTI
OHOBJICHHS.

Cepen mepeBar HaTUBHOTO MiIXOMy — IIMPOKHH
BUOip 0i0miOTeK, MO POOHUTH WOTO NMPUBAOIMBHUM IS
CTBOPCHHS CKJIAIHHX 1 (YHKIIOHATHPHO HACHYICHUX
3actocyHkiB. Kpocruiatgopmui iHCTpyMeHTH, Xoua i
MOCTYMAlThC B IOMY  aCleKTi,  pPeryJisipHO
OHOBIIIOIOTHCS TA MAKOTh JIOCTATHIO JOKYMEHTAIIi0, 10
cripusie iXHId THy4YKocTi Ta ajgantuBHOCTi. HaromicTb
BEO-IHCTPYMEHTH YacTO MarTh OOMEXKEHI MOXKJIMBOCTI
HaJlaro/PKeHHsT Ta He JIOCUTh YacTo OTPUMYIOTh
OHOBJICHHS, 110 YCKJIaTHIOE IOBTOTPHUBAITY IIATPHMKY Ta
MOXJIMBY MOJICPHI3allil0 IIPOEKTY.

I'mnboka inTerpanis 6ibmiorek i ¢peiiMBOpKIB y
cepenoBuma po3poOku, Taki sk Android Studio Ta
Xcode, CTBOPIOE 3HAYHI rnepeBaru IS
BHCOKOTIPOAYKTUBHUX 1  HaJidiHUX  3aCTOCYHKIB.
Bomnouac xpocminardopMHi pilleHHS JHIIEe 3piaka
JIOCATAIOTh TAKOTO PiBHA €PeKTHBHOCTI [2].

Y coepi GaratommaTopMHOI  PO3POOKH
CIIOCTEPIraeThes TpeH JI0 T IBUILICHHS
MacmTaboOBaHOCTI Ta TMPOXYKTHBHOCTI. BuKopumcTaHHS
MOB IporpamyBaHHs, 30kpema Dart i JavaScript, Moxe
3HU3UTH TOPIr BXOJY IJIsi HOBHX PO3POOHMKIB, X04Ua y
JIesIKMX BUIIAJIKax 1€ BIUIMBAE HA IBHKO/IIFO.

I3 pO3BUTKOM XMapHUX TEXHOJNOTiH Ta iX
IHTerpami€ero B MOOUTbHI 3aCTOCYHKH 3pOCTalOTh BUMOTH
IO MepeKeBUX MOXIIMBOCTEH 1 Oe3ekn qaHux. Y oMy
aCmeKTi HAaTWBHI  pIMIEHHS 9YacTO  IPOIOHYIOTH
ONTUMI30BaHI MIXOAW [0 OOPOOKH MepeKeBUX
omepaniii i mudpyBanHs iHPOpMaii.

Bubip wMetomomorii po3poOKH  3aleXKHUTH  Bif
CHIBBiZHOIIEHHS MK BUMOTaMU KOHKPETHOTO TPOEKTY
Ta MOJIJIMBOCTSIMH BiJNOBifHOI TexHoJorii. HaTuBHuii
MiAXiza 3AIUIIAETHCS CTaHIapTOM TUTSt
BUCOKONPOAYKTHUBHHUX  JOJATKiB, III0 MOTPEOYIOThH
MOBHOTO JOCTYNy 10 (YHKIIOHAJIBHOCTI HPHCTPOIO,
NpoTe BiH MOTpeOy€e 3HAYHUX BUTpPAT 4acy Ta PecypciB.
Kpocrmuiatdopmui Ta BeO-TEXHOJOTIT MOXYTh OyTH
e(eKTUBHIMUME 3 MOTIBIAY €KOHOMIi Yacy ¢ KOINTIB,
0COOIIIBO AJIST IPOEKTIB 13 0OMEXKEHUMH pecypcaMu abo
THX, IO HE TNOTPeOyITh TIIMOOKOI iHTerpamii 3
amapaTHAMHU MOJIMBOCTSMH ITPUCTPOIO.

Takox  HEOOXiTHO  BpPaxOBYBaTH JIHHAMIKY
PO3BUTKY TEXHOJIOTiii Ta 30BHINIHBOTO OTOYCHHS.
InHOBanii y cdepi XMapHHX OOUYHUCIEHB, IITYYHOTO
IHTEJIEKTY Ta IHTEPHETY MOCTIHHO BIUTUBAIOTh HA BUMOTH

0 MOOUTPHHMX 3aCTOCYHKIB, 3MIHIOKOUH BIiJHOCHI
nepeBart pisHUX MiJXO/IB 10 IX PO3POOKH.
OxpiM TOro, YIOCKOHAJICHHS TEXHOJOTTYHUX

pilIeHp, 30KpeMa KOMIIUIAMII Ha JIbOTY, MEXaHi3MiB
KeIIyBaHHs Ta OITHMI3allil 3alHTiB, MOXE CYTTEBO
3MIHUTH OaraHC, 3pOOHMBIIM KpocriaTgopMHi Ta BeO-
IHCTPYMEHTH KOHKYPEHTOCIIPOMOXHIIINMH TIOPiBHSHO 3
HaTUBHUMH TEXHOJIOTiSIMH.

OTtxe, BHOIp MOXOAy IO PO3POOKH MOOLIEHUX
3aCTOCYHKIB HE € CTaTUYHHM 1 Ma€ IPYHTYyBaTucs Ha
KOMIUICKCHOMY aHaji3i MOTOYHUX 1 MaiOyTHIX MOTped
MPOEKTY, TEXHOJOTIYHOTro NaHAamadty W exocucTeMu
MIATPUMKHM, a TaKoX BpaxOBYBaTH MOXIIMBOCTI
MPUCTPOIB Ta MOCTAaBIICHI BUMOTH LIOA0 €(EeKTUBHOCTI
Ta eKOHOMIi Yacy 1 KOIITIB.

Cnucok nitepatypu

1. Pi3HUIS MiX riOpUIHAMY Ta HATUBHAMH JIOTATKAMH.
IT-Komnanist WEZOM.

URL: https://wezom.com.ua/ua/blog/chem-otlichajutsja-
nativnoe-i-gibridnoe-mobilnye-prilozhenija.

2. Pospobka momatkiB mis iOS Ta Android: I'mubGoxwuii
aHai3  KIIOYOBHX  BIAMIHHOCTEH  —  YKPTEXCOQT.
URL: https://www.ukrtechsoft.com/rozrobka-dodatkiv-dlya-
ios-ta-android-yaki-klyuchovi-vidminnosti/
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TEXHONOrA OBPOBKU MNOTOKOBUX OAHUX 3 SBACTOCYBAHHAM
MIKPOCEPBICIB

OctanHIM YacoMm HaOyja TOIIMPCHHS KOHIICTIis
Besimkux jganux (BJI). Brim peamizauis mporpam
00poOku BJ] B peampHOMY Haci BCe Ie 3aUIIAETHCS
CKJIAJTHUM 3aBJaHHAM. Ongunm 3 HaHO1JIBIII
MEPCIEKTHBHAX MiIXOIB BUPIMIEHHS IIHOTO 3aBIAHHA €
BUKOPUCTAHHS HOBHX JEIIEHTPATi30BaHUX TEXHOJIOTIH.
30KkpeMa, OCTaHHIM YacTOM OTPHMalHd PO3BUTOK
JOCTI [PKeHHS MOXKITUBOCTEH BUKOPUCTaHHS
MIKPOCEpBICIB Y cHUCTeMax 0OpOOKH BETMKHX JaHUX..

AKXTyallbHICTh BUKOPHUCTAHHS MIKPOCEPBICIB IS
aHai3y BEJIMKUX JaHUX TMOSCHIOETHCS THUM, IIO Ha
CHOTOJIHIIIHIN JIeHb ICHY€ BEJUKUI NOIHUT Ha CUCTEMH,
3JaTHI ~ TpamloBaTH 3  BEIMKUMHM  JaHUMH, a
MIKpPOCEpBICHA apXITEKTypa JO3BOJSE PO3POOIATH
OiMBII THYYKI BapiaHTH OOpOOKH ITOTOKOBHX JaHUX B

pearpHOMYy  Yaci  (30KpeMa, 3  BHUKOPHCTaHHSIM
KOHTCHHEPHUX TEXHOJIOT1i).
B  momoBimi  pO3TIAHYTO  MOMXIIMBI  IUIAXHU

BHUKOPHCTaHHSI MiKpOCEPBICHOT apXiTEeKTypH Y CUCTEMaX
NOTOKOBOT OOpOOKHM  BEJIMKHX JaHUX, a TaKOoX
JIOCJTIJPKEHO MepeBary 1 HeOJMIKH iICHYIOUHX apXITEeKTyp
aHaJIi3y BEJIMKHUX JaHUX.

3niificHeHO aHaNi3 TepeBar opraHizaiii cUCTEMH
noTokoBoi 00poOku BJ] 3a nomomororo MikpocepBiciB
(mikpocepicHoi apxitektypu — MCA) Ha npuknazai
reoruaTpopMu, 3ampornoHoBaHoi kommaHiero MTS IT
[1]. B miit mardopMi mxepenom nanux € kiaacrep Kafka,
a jami Wae HaOlp cepBiciB, KOKEH 3 SKHX peali3ye
OKpeMuit Oi3Hec-mporec (Hampukam, cepBic
BU3HAUCHHS TNOTOYHOIO MiCIIE3HAXO/DKEHHS KIi€HTa,
CepBiC MOHITOPHHTY BXOXy KIIIEHTIB B JaHy T€030HY a00
BU3HAYCHHS 3aBAHTAXXCHOCTI CTaHIA B peaJbHOMY
yaci). [Ticnst 4oro mi 1aHi MOXHa 3alPOCUTH Ha BUMOTY
yepe3 AP, ski Takoxk MOAUIAIOTHCS Ha cepBicH 3a Oi3Hec-
KelcaMu.

Amnaii3 pisHux apxirektryp B/, mo opranizoBasi 3a
JIOTIOMOTOI0  MIKPOCEpBICIB,  JIO3BOJIMB  PO3POOHTH
NPOTOTUI cHCTeMH B/l 3 BUKOPUCTaHHAM PO3IIISTHYTHX
BUIIE METONMIB 1 TexHomorii. Jlns mpoToTumm3amnii
MIKpOCEpBICHOT0 3aCTOCYHKY, 1110 Ipamtoe 3 B/] 3rigHo 3
3aIPOIIOHOBAHOI0 CXEMOIO B3aeMOJIi MiIKpOCEpBICiB,
OyJ10 00paHO MOTOKOBY apXiTeKTypy [2].

3a momomororo iHcTpymeHTapito Docker Oymo
ctBOpeHo cuctemMy Docker-koHTeiHEpiB, KOKEH 3 SKHX
BIJIMTOBiIa€ 3a MOCTaBIIeHE HOMY 3aBJIaHHS:

— KoHTeHHep infrastructure, mo MicTUTh 6a30BYy Ta
3ampoIOHOBaHy  1HQOCTPYKTYpH, a TaKoX  yCi
iHppacTpykTypHi nociyru (Taki sk Kafka ta Postgres);

— kxoHteiHep demo_server, 1m0  MICTHTh
JIEMOHCTpaliliHy CepBEpHy Iporpamy, IO CTBOPIOE
BUIIAJIKOBI TECTOBI J]aHi, HEOOXIIHI JJIs1 IEMOHCTpAIIiT;

— KoHTeWHep data requester, 10 BHKOHYE
MIKpOCEpBICHY NPOTpaMy 3aluTy JaHUX Ta 3alUTY€ JaHi
3 cepBepa Ta Hagcuiae ix go Kafka;

— KoHTeWHep data_processor, IO BimmoBimae 3a
YUTAaHHS TOBIJOMJICHHS, OTPHMAaHOTO BiIl cepBicy
data_requester uepe3 Kafka, micist goro posainse nani Ta
3aBaHTaXXye o0pobieHi qani Ha3ax y Kafka;

— KoHTeiiHep data aggregator, IO MICTHTh
nporpamy arperatopa JaHux; ciIy»k0a arperatopa JaHux
YHUTAE IMOBIMOMJICHHS, OTPUMAHI BiJ| MPOIECOpa AaHUX
yepes Kafka, 1 oOumcnioe cepenHe 3HaueHHS JUIs
ocrtauuix 10 BigmoBizei;

— koHreiiep db loader, mo 3aBantaxye BJ] Ta
cinyx0y 3aBaHTaxxyBaua BJl, unrTae MOBIIOMIICHHS Bix
ceppiciB data_processor i data_aggregator i 30epirae mi
nmani B b1 Postgres;

— KOHTeWHep api gateway, mo Hamae HTTP-
SH/IMTOIHTH TSI 3aIUTY AaHUX i3 0a3u qanux Postgres.

Jns peamnizanii mpouexyp CTBOPEHHS Ta 3amlyCcKy
3a3HadeHUX  Docker-koHTeliHepiB  Oynm  CTBOpEHi
BIJIMIOBIJIHI CKPUIITH Ta BUKOHABuYi (haiinu. TecToBi maxi
(bopMyroTECs Y MiKpocepBici demo_server, 3 sIKOTO JaHi
3aMUTYIOThCS  MikpocepBicom data requester. Cepgic
data_requester € mepium MikpocepBicom cuctemi. Ilicis
3anmuTy Iiei cepeic 30epirae Biamosins y Kafka. Jlami me
MOBITOMJICHHS BUUUTYeE data_processor, 00poOIsie Horo
ta Texk 30epirae y Kafka. IlotiM Horo BHYHTYIOTH
cepsicu data_aggregator ta db_loader. Ilepmmii cepgic
BUPaxOBY€ CepelHI 3HAUYCHHS, a IPYTHi MepeMilae o
0a3sm BCi TOBIIOMIICHHS, 3TE€HEPOBaHI CEepBiCOM
data_aggregator.

s TecTyBaHHS MOKJIMBOCTEN 3allpONIOHOBAHOIO
Bapianry MCA OyJno 3IiliCHEHO eKCIepUMEHTAIIbHE
MOPIBHSHHS XapaKTEePUCTHK CUCTEM MTOTOKOBOT 0OpOOKH
BJ1 111 MOHOJIITHOTO Ta MIKPOCEPBICHOTO BapiaHTIB iX
pearmizanii (Ha mpUKJIaal Oi3HEC-CUCTEMH, IO 3AIHCHIOE
YIPaBIiHHS OCTABKOO MPOIYKTIB).

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.
(Last accessed: 26.11.2022).

2. HedwomoB JI.A., Ymosenxko C.I'., Yana JLE.
MikpocepBiCHa ~apXiTeKTypa CHCTEMH IIOTOKOBOI OOpOOKH
Benukux ganux / ACY Ta npunaau apromatuka. 2022. No 178. C.
50-64. DOI: 10.30837/0135-1710.2022.178
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AHANI3 METOAIB ABTOMATUYHOI'O BUABINEHHA
KOHTEHTY HA BEB-CAUTAX

3i CTIMKHM 3pOCTaHHSIM OOCATIB PO3MIICHUX Ha
BeO-caiiTax IOKyMEHTIB BUHHKAE MOTPeOa B €heKTUBHUX
IHCTpYMEHTaxX  JJI1  aBTOMATHYHOTO  BUSIBIICHHS
Ba)XIIUBOIO KOHTCHTY 332 TEMAaTHYHUMH 3aIllUTAMU

KOpPHCTYBayiB.
BusiBiieHHsT KOHTEHTY Ha BeO-caiitax Moxxe OyTH
peamizoBaHe Uepe3 BUKOPHUCTAHHS PI3HOMAaHITHHX

migxoniB, 3okpema, mapcuary HTML, wmammaHOTO
HaBYaHHS, TEXHOJIOTiH 00poOku mpupoxroi MoBu (NLP)
Ta TIAOOKOro HaBYaHHA. Taki MIAXOOA HO3BOJIAIOTH
aJanTyBaTH CHCTEMH O TOCTIfHO 3MIiHIOBaHHX BeO-
CTPYKTYp, IIO TiABHINy€ piBeHb aBTOMAaTH3aIii
MPOLIECIB.

IMapcuar HTML € ogHuM 3 HAHOUIBII TPATUIIHHAX
1 IIUPOKO BUKOPUCTOBYBAHUX METOMIB ISl BHSIBICHHS
KOHTEHTY Ha BeO-CTOpiHKaX. Jns I[BOTO
BUKOPHCTOBYIOThCS TaKi iIHCTpyYMeHTH, sk BeautifulSoup
it Python a6o Cheerio mis JavaScript, o 103BOJISIOTH
3untyBatd HTML-KOn 1 BUOUIATH MOTpPiOHI €IeMEHTH
[1]. BriM corizt BiI3HAYHTH, 1[0 TAPCHHT HE 3aBXKIHA MOKE
KOPEKTHO 1AeHTHU(]IKYyBaTH 3MICT CTOPIiHKH, SKIIO
ctpykrypa  HTML-cropinkn  HecranmaptHa  abo
3MiHIOEThC.  Ile  migBOaWTh 10  HEOOXiTHOCTI
BUKOPUCTAHHS MAIIMHHOTO HABYAHHS, SIKE JIO3BOJISE
cucTeMaM ajanTyBaTHCSA 0 3MIHH KOHTEHTy. 3
PO3BUTKOM TEXHOJIOT1H MAIIIMHHOTO HABYAHHS 3’ SIBIJIACH
MOJKJIMBICTh ~ BHUKOPHUCTOBYBATH  aJrOPUTMH IS
ABTOMATHYHOTO BHUSIBJICHHSI KOHTCHTY Ha BeO-CTOPiHKAX.
VY LBOMY KOHTEKCTI KOPHCHUMH € BXKe iCHYrOUi HabopH
JTAaHWX 1 BIIKPHUTI peCypcH, SKi TO3BOISIOTH MPUCKOPUTH
mpoliec HaB4aHHS Mozeneil. Hampukiman, moxeni Naive
Bayes [2], Support Vector Machines (SVM) ta Random
Forests MoxxyTb OyTH BHUKOpPHCTaHI A Kiacudikarii
BeO-CTOpPIHOK a0o0 IXHIX €JEMEHTIB Ha OCHOBI pAIY
03HAK: YaCTOTH KIIFOYOBUX CIIiB, KiTBKOCTI 300pakeHb,
JTIOBXKUHH TEKCTY, HASIBHOCTI ITOCKJIaHb TOIIO. [HTErparis
METO/IiB MAllIMHHOTO HaBYaHHA 3 TexHoJoriaMu NLP nae
MOJXKJTUBICTh 1€ TOYHIIE BHUIIIATH 3HAYYII YaCTUHHU
TEKCTY, OCOOJTMBO KOJIM HAETHCS MPO CKIATHI TEKCTH 3
BEJIMKOIO0 KUTBKICTIO CHHOHIMIB abo wmetadop. Taki
METOAM € JIOCUTH IOTY)XHHMH, OCKUIBKH BOHH HE
3aJIeKaTh BiJ] CTATHYHOI CTPYKTYPH CTOPIHKH Ta 3IIaTHI
aJlanTyBaTHCs 10 Pi3HUX GOPMATiB i 3MiH Ha BeO-calTax.
[HKOMM AN NOCATHEHHS HaWKpamux pe3ylbTaTiB
JIOLUTBHO KOMOIHYBaTH KiJbKa METOJIB, HAIPHUKIA],
3acrocyBatu nmapcuHr HTML Ha nouaTtkoBuX eTanax ajs
BUAUICHHS  CTPYKTYPHHX  €JIE€MEHTIB, a TIOTIM
BUKOPHUCTOBYBATH MAalIMHHE HABYAHHS Ui TJIMOIIOTO
aHaJi3y 3MicTy.

O06poodka mpupoaHoi MoBu (NLP) cTae BaxxnmuBum
IHCTPYMEHTOM ISl BUSIBJIICHHSI KOHTEHTY, OCKIJIbKH BOHA

JIO3BOJISIE aHAITI3YBATH 3MICT TEKCTY Ha INIMOOKOMY PiBHI.
OpHUM i3 MOUIMPEHUX HANpPAMKiB BUKopucTanHs NLP e
BusiBnieHHs: cytHocteli (Named Entity Recognition,
NER), sike 103BOJIsI€ aBTOMATUYHO 3HAXOJUTH B TEKCTI
BOXJMBI €JIEMEHTH, Taki sK IMeHa JIoJeH, MICIpb,
opranizaiiii Tompo [3]. [l{e oAHUM Ba>KIHBUM METOJIOM €
aHani3 HacTpoiB (sentiment analysis), sSKuii m03BOJISIE
BHU3HAYHTH TOHANBHICTH TeKcTy. CydacHi BENWKiI MOBHI
mopeni (Large Language Models, LLM), Taki sk BERT i
GPT, 3Ha9HO OKPAIIYIOTh MOXIIUBOCTi aBTOMATHIHOTO
BUSIBICHHS ~KOHTEHTY 3aBASKM iXHIH  37aTHOCTI
BU3HAYaTH KOHTEKCT TEKCTy [4]. 3aBAsKud Takum
MOJETSIM ~CTaJd MOXJIMBUM BUSBIICHHS 1 aHali3
KOHTEHTY, 110 A0 LOro OyJ0 HAaJA3BUYAHHO CKJIAJHUM,
HalpHKiag, B aBTOMAaTHYHOMY BHSBJICHHI cramy abo
IaxpaichbKUX NoBigomiIeHb. OKpiM IIbOT0, BEJIHKI MOBHI
MOJIeNIi MOXKYTh OyTH BUKOPUCTAHI JJIsi OLIbII TOYHOTO
BUSBIICHHS. OCHOBHHMX TE€M Ha BeO-CTOpiHKax Ta iX
MIOJTANTBIIIOT KaTETOPH3AIlii.

Metoay aBTOMaTHYHOTO BHSBJICHHS KOHTEHTY Ha
BeO-caliTax MOCTIHHO PO3BHBAIOTHCS, 1 3 YACOM CTAIOTh
Oimpmr TouHMME Ta edexTuBHEUMHU. [lapcmar HTML
3aIMINAETHCS BAXIIUBUM IHCTPYMEHTOM JUIS BUJIIICHHS
CTpyKTypoBaHoi iHdopmauii, ane s OUIBII CKIATHUAX
3aBJiaHb HEOOXI1(HI AJITOPUTMHU MAIIMHHOTO HAaBYaHHS Ta
NLP, siki J03BOJISIFOTH NPAIIOBATH 3 TEKCTaMH Ha OLIbLI
IMOOKOMY piBHI. BUKOpHCTaHHS BEJIMKHX MOBHHX
MoJieNiell BiJIKpHBA€E HOBI FOPU30HTH B aBTOMATHYHOMY
BUSIBJICHHI KOHTEHTY, 3a0€3Me4yloun OUIbII TOYHY Ta
aganTUBHY 00poOKy MaHWX Ha BeO-caiiTax.

Cnucok nitepatypu

1. Zoltan Bettenbuk.What Is Data Parsing in Web
Scraping. ScraperAPI. URL:
https://www.scraperapi.com/blog/what-is-data-parsing/.

2. Naive Bayes Web Page Classification with
HTML Mark-Up Enrichment. 2006 International Multi-
Conference on Computing in the Global Information
Technology - (ICCGI'06), ™. byxapect, 1-3 cepm.
2006 p. 2006. C. 48.
URL.: https://ieeexplore.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-
recognition-ner.
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AHATI3 MPOMPAMHUX 3ACOEIB BIAEOPI TA HAUMY ®AXIBLIB O CKNAQY
KOMAHA IT-NPOEKTIB

Opmiero 3 Tadmy3edd HApOAHOTO TOCIONApCTBA
Ykpainu, sika HaBiTh i 9ac KapaHTHHY Ta BIPOBaHKECHHS
BIlICEKOBOTO CTaHy IEMOHCTpY€e TpHUOyTKOBIiCTh, € IT-
raiy3b [1]. CydacHi peainii (GyHKIIOHYBaHHS BITIU3HIHUX
IT-xommnaHiii, BU3HaUaJIbHUM JUIsl €pEKTUBHOCTI Oi3HECy
pecypcoM, BUALIIOTH KBasi(ikoBaHuil nepconai. [Ipore,
pazoM 3 IHIOUMH  TOTY)XXHOcTsiMH  [T-KommaHiH,
HecTaOlIbHE 30BHILIHE CEepeloBUIE POOMTH HaWMaHHX
(axiBIiB TaKoXX  BAKKOJOCTYIIHUM  PECypcoM Ta
00YMOBIIIOE X IUIMHHICTH Ta NOTPeOy MOCTIHHOTO MOIIYKY
KBaTI(PiKOBAHOTO TIEPCOHANTY JJIsi BUKOHAHHS pI3HUX (3a
BUIIOM, CKIAIHICTIO, TepiogoM peami3anii tomo) IT-
npoexTiB. KpiM Toro, muTaHHA migdopy KBai(iKoBaHOTO
mepcoHany Uil BiTUrRHAHUX [T-kommaniit mie Oinmbime
3arOCTPIOETBCS 3 PO3MHUpPEHHS I1X cdep TisLTBHOCTI:
OubIIiCTh 3 HMX IUBEpCUDIKYETbCS Ta IO 3BUYAHHOL
JUSsUTBHOCTI 3 PO3POOKU HPOTPaMHMX IPOIYKTIiB/CHCTEM,
JIO/1a€ ayTCOPCUHIOBY JisUTbHICTH [1].

Jonomory y BuUpilleHHI 3aBJaHb IMOUIYKY Ta
BiIOOpy (axiBLiB 3 3aaHMM pPiBHEM KOMIIETEHTHOCTI
MOKJIMKaHI HaJjaBaTH IPOrpaMHi 3aCO0M Ta CepBiCH LIS
BimOopy Ta HaiiMy mepcoHady, TOOTO pEKPYTHHTY
mpamniBHUKIB. Taki mporpamHi pillleHHS OIIOMAararoTh
HR-¢axiBusM BupinryBaTH pi3HI 3aBIaHHSA: BiJ
PO3MIIIICHHST BaKaHCIH 1 TONIYKy KaHAWOATIB [0
TUTaHYBaHHS CcIiBOeciy i miadopy YIacHUKIB O KOMaH]I
IT-poekriB. Cporomui Ha puHKy IT-pomykTiB Ta
CepBiCIB s Mmig00Opy MEPCOHATy MPEACTABICHO
HMIMPOKUH PpsiA BIANOBIJHUX NPOrpaMHUX 3aco0iB Ta
CepBICiB, SIKI CYTTEBO BIJPI3HSIOTHCS SIK 3a JIOTIKOIO
noOymoBu, Tak 1 3a ¢yHKHioHanoMm. Tak, Maemo
NpOorpamMHi 3aco0H, 110 JI03BOJISIOTH JIUILE PO3POOIISITH
TECTH JUIA IIarHOCTHUKH pIiBHA KOMIICTEHTHOCTEH
KaHAugaTa (Hanmpukian, Pymetrics [2]), Tak i BAKOHAHHS
MOBHOT'O CIIEKTPY 3aBJIaHb 1010 BiIOOpY Ta npuifoMy Ha
poOOTy KaHAWIATIB: Bif MOMIYKY pe3loMe 0 HalMy 3
MOJANTBIIAM HaBuaHHM (Hampukiang, PersiaHR [3]).

Juis  aHamizy Bci€i CyKYNHOCTI ICHYIOYHX Ta
JOUUIBHOTO  BHOOPY  KOHKPETHOTO  HPOIPaMHOTO
3a0e3neueHHs Uil PEKPYTHHIY JAOLIJIBHO YMOBHO iX
po3aiuTy 3a (DyHKIIOHAIOM, a came 3a HIMPUHOI0
OXOIJICHHs (BUKOHAHH:) (QyHKIIT migbopy mepcoHaly
Ha TaKi y3arajibHEeHi rpymnu:

1. ABTOMaTH30BaHi cHCTeMH BigOOpy KaHAWAATIB
(Applicant Tracking Systems (mami — ATS)) Ta
KepyBaHHS B3aemojiero 3 kangumatamu (Candidate
Relationship Management (gani - CRM)). Lli cucremn
JIOTIOMAararoTh KepyBaTH IIPOLECOM IiJ00py HepcoHay,
Bi mpoditoBanHs poboTonaBs, GuIbTpanii pesrome 10
opranizauii criBbecinm ta GopMyBaHHS 3BITHOCTI JUIs
poboronasi. 3a ominkamu [0] GUIBITICTE HAHOUTBIINX
Kopropariii BukopuctoByioTh ATS Ta/abo CRM, Tak
mouan 37% wommaniii y cmucky «Fortune 500»

BUKOPUCTOBYIOTh Workday s 3aidydeHHs TalaHTiB,
13,4% - mmpoko BHKOPUCTOBYIOTH SuccessFactors, 3
4,7% no 8,7% 3pocno Buxopuctanas Phenom People.
Takox mommpeHnM € BukopuctanHsa Taleo, iCIMS,
Greenhouse, Lever Ta in. ATS Ta/abo CRM
3a0e3NeuyloTh BUKOHAHHS TaKMX 3aBJaHb PEKPYTHUHTY
SIK: CTBOPEHHSI LICHTPAII30BaHO1 0a3u JaHUX KaHIW/IATIB
i3 JocrymoM 1o icropii B3aemopmii; oOpoOka Ta
30epiraHHsi pe3loMe KaHIWIATiB, iX COPTyBaHHsS 3a
KJIIOYOBUMH CJIOBAaMM Ta KBaJliikauiero; mMyOsiKamis
BakaHCii Ha pi3HEX IUIaTPoOpMax Ta  JOIMIKAX
OTOJIONICHD; OpraHi3amis Ta YIPaBIiHHA Tpadikom
cmiBOecim; 30ip iH(popMamii Mmpo KaHTUAATIB Ta iX
BiNOBITHICT, BaKaHCil; KOMYHIKAIlisg 3 KaHIUJaTaMH
(aBTOMaTH30BaHE  HAJCWIAHHA  IOBIIOMIICHb  Ta
CHOBIILIEHb; aHAJITHKA Ta 3BITHICTH (TeHepallis 3BiTiB
npo edeKkTHBHICTh HallMy Ta aHali3 JaHUX IpO
KaH/W/IaTiB,; oprasizartis GaraTokaHaJIbHHUX
MapKETHHTOBHX KaMIIaHiil JJ1sl 3aly4eHHs KaHIUIATiB.

2. IIporpamu Ta mnardopmu , 1o 3a0e3NEUyIOTH
BUKOHAHHS NIEBHOTO BUJy 3aBJlaHb PEKPYTHHTY, a caMe:
MpoTpaMu Ta IIATGOPMH Ui OUIHKA HABHUKIB TaKi SK:
HackerRank, mo3BONSIOTH  CTBOpIOBAaTH  TEXHIYHI
3aBMaHHA I OIIHKM  HABUKIB  PO3POOHHUKIB
nporpaMHoro 3adesnedeHHs; Pymetrics — iHCTpYMEHT
JUIA OIIIHKH «MSKHX HaBHYOK» (poOoTa B KOMaH[I,
CAMOMEHEIDKMEHT TOIIO ) 3a JONOMOroK irp Ta
MICUXOJIOTIYHMX TECTIB; IPOTPaMU MJisl TPOBEACHHS
cniBOecig Ta / abo BifeOiHTEPB'I0; COILiaibHI Mepexi i
criewiayizoBaHi PEKTYPUHIOBI IIATQOPMHU JUIS MOUIYKY
Ta 3aJy4eHHs TaJaHTIB — arperaTopu BaKaHCIH
(nanpuknaz, LinkedIn Talent, Built In). Lle Brirovae
CTBOPCHHS TIPO(UIB KOMIaHii Ta BHKOPUCTaHHS
MOIIYKOBUX ~ (PUIBTPIB  [UI1  TOMIYKY  BiANIOBIIHUX
KaHIMIATIB, CHUCTEMH YymIpaBliHHS HaBdaHHsM (LMS):
BUKOPHCTOBYIOThCSl JUISl HAaBYaHHS KaHAWIATIB Ta BXKE
HaWHSTHX MpaliBHAKIB (HanpHuKia, SmartRecruiters).

Bu0ip KOHKpETHHX MpOrpaM peKpyTHHIY 3aJIe)KHUTh
BiJ 1isieit Ta Maciura6iB aisiibHOCTI IT-KOoMMaHii.
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WEB-TO-PRINT, AK OCHOBA NObYAOBU BEBBA3OBAHUX CUCTEM

OmarM 3 OUIXIB PO3BUTKY MajHX Ta CEpemHix
MINPHEMCTB  TOJrpadiqHoi Tamy3i € 3acTOCYBaHHS
Be00a30BaHMX cHcTeM, IOOY/I0BaHUX Ha OCHOBI peai3awii
npuniny Web-to-Print [1]. Ilefi mpuHImm no3sosse
CIIPOCTUTH aBTOMATHU3AL[l0 NPHHHATTS modirpadiqHux
3aMOBJIEHb 32 JIOIIOMOTOI0 B3a€MOJIl 3 KIIEHTOM dYepe3
BeOcaliT moJirpaiyHOro  MiANPHEMCTBA, JApYKapHi,
turorpadii, BUAABHUYO-NOJIrpadiyHOro KOMILIEKCY TOLIO
[2, 3]. Sx 3azHaueHo y [4]: «lo6 3ammmartucs
KOHKYPEHTOCIIPOMOKHIUMH, Malli Ta CepermHi IpyKapHi
TaKoXX TOTpeOyroTh pimers Web-to-Print mist mpomaxy
CBOIX TPOAYKTIB 1 IMOCIYyT Jenaii OimpIne KIT€HTIB
OYIKYIOTB Ha TaKi BeO-TIPOTIO3HIL, SIK Bi/lTaJIeHa BepCcTKa Ta
OHNMAH-pyK». Peamizamiss mpuaimy Web-to-Print, sx
JIoTiKM TOOYI0BH 1 (DYHKIIIOHYBaHHs Be0O0a30BaHUX CUCTEM
aBromMaTu3auil (OpMyBaHHS, NPUHOMY, ONPAIFOBAHHS
nonirpadiuHUX 3aMOBJICHB (B OCHOBHOMY 1€ 3aMOBJICHHSI
orepatuBHOI ToJtirpadii) yepe3 IurepHer no3sosse [1-6]
peastizyBaTh Takui Taki GpyHKIT:

- BUKODUCTAaHHS [IAa0JOHIB  JM3aiiHy  MPOIYKLIl
IUIIXOM 3allOBHEHHA THIMI30BaHUX (opM 3 HabOpoMm
TapaMeTpiB BIAMOBIAHO 10 TUITY TIPOAYKIIIi;

- TEPCOHANI30BaHMK MiAxim (KIEHT Ma€e 3MOTy
3aBaHTAKUTH BIIACHUH WU3aiiH, BKa3aTH MapaMeTpH APYKY
i iH. a00 CaMOCTIHHO CTBOPUTH iHAWBITyaIbHIH TU3aiH 32
JIOTIOMOT'OI0 BOYJIOBAHOTO B CHCTEMY OHJIAMH pejakropa
MaKeTiB);

- 3aJy4eHHs JI0O CTBOpeHHs Makera ¢axiBui 3
mignpremcTBa abo 3 06a3u (piraHcepiB, A0 SIKOI MOXHA
nepeiitu 3 iHTepdeiicy cucremu;

- TIOTIEpe/HIA  meperysiz
oopMIIeHHS 3aMOBIICHH );

- IBHAKE 0(hOPMIICHHS 3aMOBJICHb;

- TepeBipka MakeTa, MOMIIMBICTH YTOYHEHHS a0o
KOpEeTyBaHHS ITapaMeTpiB 0OpMIICHOTO 3aMOBIICHHST;

- CIpOIICHHS OOpOOKHM 3aMOBJIECHb Ta YHPaBIiHHS
KITIEHTCHKUMU JaHAMU;

- IIBHAKWHA  PO3paXyHOK  BapTOCTI  3aMOBJICHHS
(KasIbKyJISILIis ) Ta ONITUMI3AIlisl BUCTABJICHHS PaxyHKIB;

- MHOXHHA (OpM OIUIATH 3aMOBJICHHS 13 PeaTi3aliero
30BHIIIHBOI ITATiXHOI cuctemu (gk-oT LiqPay, Fondy,
iPay.ua, NovaPay, Portmone, City24 # in.) Ta 6e3 Takoi
CHCTEeMH (SK-OT TMicisIuiaTa, Oe3roTIBKOBHII paxyHOK i
paxyHOK-(akTypa);

- CHPOILEHHS MPOLECY MPOXOKEHHS IIATEXIB;

- IIBHAIII TEPMiHM BUKOHAHHS 3aMOBJICHb 3aBISKH
ONTUMI30BaHMM pPOOOYMM TIpollecaM Ta iHTerpamii 3
ABTOMATH30BaHOIO CHCTEMOIO KepyBaHHS HoJrpadiyHuM
T IIPHEMCTBOM;

- MOHITODMHI  CTaHy  BHKOHaHHS  3aMOBJICHHS
(criBpOOITHUKAMH TIIPHUEMCTB - 3aBASKH (ikcalii CTaHy
BUKOHAHHS B CHCTEMi; KIIEHTOM - 3aBISIKM  PO3CHIIKA
TMOBIJJOMJICHb Ha €JIEKTPOHHY HOIITY);

BUTTISITy MakeTy (7o

- TIAKITIOYEHHS 10 MapKeTIUIEHCY;

- iHTerpamis 3 e-commerce Ta MOXKJIHBICTb TPOTAXKY
JIpyKoBaHOI poaykuii/mocmyr y B2B ta B2C;

- 3HWKCHHS BUTpPAT HA OIUIATY IIpaLli;

- TIiJBHIICHHS OTICPATUBHOCTI JOKYMEHTOOOITY.

CyuacHuii po3BUTOK AR BIUIMBa€ Ha BHUHHKHEHHS
HOBOT'O (DYHKITIOHATY B I[HX CUCTEMAX, SK-OT HasiBHICTh 3D-
IHTEPAaKTUBHUX MAKETiB APyKOBaHKUX BUPOOIB [2].

Omxe, peainizamisi Be0OA30BaHUX CHCTEM HAa OCHOBI
npuHIy Web-to-Print  no3Boisie miABHIINTH piBEHB
B3a€EMOii 3 KIIEHTaMH, OIEpaTHBHINIE pearyBaTH Ha
3aIUTH PUHKY Ta MiIBUIINTA e(EeKTUBHICTE POOOTH
nonirpadivHAX MiIIPUEMCTB, IPYKapeHB 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 of resources,
tools, and guidelines to help software developers build
secure software [2].

OWASP provides a wealth of resources for
software developers, including [2]:

1. A list of the 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
developers all over the world to access the resources they
need to create secure software [2].

In conclusion, OWASP is 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 and reliable [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].

References
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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
urgent need 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 but highly 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-testing of 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)
in the 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 strong consensus emerged among 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
in the defense of critical 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 CI, 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 coordinated responses to 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 data breach or system failure can erode
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
cyber threats, the EU must 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 resilience is 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, this is 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 situations related 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
in an organization and being able to immediately adapt to
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 you comply with regulations and standards, such
as GDPR, PCI DSS, HIPAA and ISO 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’s leaders 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.

— Know your audience: When it comes to security,
it’s essential to know your audience. Different teams may
have various security concerns.

— 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 plans and
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 not be punitive or fear-based.

— Building a security champions community: By
bringing together a group of dedicated individuals from
different teams and backgrounds, you can foster a 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, but it’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
recognised in over 150 countries, enhancing international
business opportunities and competitive advantage [2].

ISO 27001 Certification Benefits Your Business in
[71:

— 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 comprehensive risk
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

& l
Performance
evaluation

Figure 1. ISO 27001:2022: requirements and structure [2]

Leadership Support Certification

Key Elements of ISO 27001:2022 [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, fostering a 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, among others. 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 ISO 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 plays a 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 (ISO 27001:2022 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 ISO 27001.

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 of risks, fostering a 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 customer satisfaction, 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 trust in 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 ISO 27001:2022

ISO 27001:2022 integrates risk evaluation into the
Information Security Management System (ISMS),
involving [1]:

Risk Assessment: Conducting thorough evaluations
to identify and analyse potential threats and
vulnerabilities (ISO 27001:2022 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
approach not only protects your data but also 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 modern
cybersecurity challenges. Key changes include [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 digital platforms become
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
Organisational | 37

Examples

Threat intelligence,
ICT readiness,
information security
policies
Responsibilities  for
security, screening
Physical security
monitoring,
equipment protection
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.

People 8

Physical 14

Technological | 34
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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 modern
economies and societies. These systems are increasingly
interconnected and reliant on digital technologies,
making them 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.
According to 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 apparent in sectors like energy, healthcare, and
transportation, where data integrity, system availability,
and confidentiality are paramount. As these sectors

increasingly adopt digital tools such as 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 offer a robust and 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 culture is 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 that having an incident response plan, 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 public awareness of cybersecurity increases, building
a resilient culture and embedding secure practices across
the enterprise is essential. Frameworks from ISACA and
OWASP provide invaluable support in 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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