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B cmammi npoananizoeano yoockonanenmHs memooié pouoeo2o iHmeNeKmy
wooo 6Oiznec-cmpykmyp YVKpainu 6 YM0O8aX B0€HH020 CMAHY, BUCBIMIIONYU
SHAYHUL NOMEHYIAN Ma NePCnekKmueu U020 po3eUmKy Ha maubymue. /[ocniodxceno
CYYACHUUL pIiBEHb PO3GUMKY MEXHON02IU, AKUU NO8'S3aHUU 3 BUKOPUCMAHHAM
WMYYHO20 IHMeNeKmy O0Jisl NOJe2ueH s pobomu nepconany y OisHec-cmpyKmypax
pisnux Hanpsamie. Ocobaugy yeazy NpuoileHo aHanizy CYYACHUX MeHOeHYill
akmugHocmi  Oi3Hec-CMpYKmyp ma  0e3nepepeHOMYy  pPO3WUPEHHIO  cep
3acmocy8ants, 0cobauso npusadbiueuMu 01 3a0ad, 0e mMpaouyiuHi nioxoou
MOICYymb Oymu HeeheKmueHuUMU abo 3aHa0mo CKIAOHUMU Oas peanizayii. /{ns
00CsCHEHHS MemuU BUKOHAHI MAKI 3A80AHHA: PO32JISIHYMO MeopemuyHi acnekxmu
PpOU06020 iHMeNeKmy, 6I03HAYEHO nepesazu ma HeOOMKU U020 BUKOPUCHAHHSL,
NPOAHANI308aHO  00CBI0  BUKOPUCMAHHA  POL0BO20  IHmenekmy 6 0Oi3Hec-
CMPYKMYypax eneKmpoHHOi KoMepyii, Wo XapakmepHo 8 YMO08aX CbO200EHHS,
BUOKpEeMIIeHO NnpobemMu, AKI CMPUMYIOMb PO3GUMOK BUKOPUCMAHHA POUOBO2O
iHmenekmy, ma OKpeCleHO NepCneKmusy U020 3anpo8addceHHs AK 3dacio
onmumizayii Ha OCHOBI KpeamugHocmi. Taxooxc onucano, wo KIOYOBUMU
Xapakmepucmukamyu aicopummie pouoeo2o IiHmenekmy € ix 30amHicmb 00
camoopeanizayii, 2Hy4Kocmi, 8paxo8ynuu KOJIeKMueHy NnoeediHKy Oi3Hec-
CMPYKmMyp 0151 00CSICHEeHHSl CRIIbHOI Memu 6e3 HeoOXiOHOCMI YeHMpani308aH020
ynpaeninna. Ocobnusa yeaza NpuoiEMbCs Memooam pOU08020 IHMENeKmy 6
YMOBAX BOEHHO20 CIMAHY, 8PAX08YI0UU PE2IOHANbHI 0COOIUBOCII MA IX NIOMPUMKY
3 00Ky opeanie OepaicasHoi enaou. 3oanrancosanuil nioxio 00 Yux NumMaunes Cmawe

BUZHAYATILHUM } OAHOMY HANPAMKY, WO CIMAHe XOPOWUM WAHCOM 01 YKpainu.

The article analyzes the improvement of swarm intelligence methods in
relation to business structures of Ukraine under martial law, highlighting the
significant potential and prospects for its development in the future. The current
level of technology development associated with the use of artificial intelligence to
facilitate the work of personnel in business structures is investigated. Special

attention is paid to the analysis of current trends in the activity of business



structures and the continuous expansion of application areas. To achieve the goal,
the following tasks were completed: The theoretical aspects of swarm intelligence
are considered, the advantages and disadvantages of its use are noted, the
experience of using swarm intelligence in e-commerce business structures is
analyzed; problems that hinder the development of the use of swarm intelligence
are identified, and the prospects for its implementation as a means of optimization
based on creativity are outlined.. It is also described that the key characteristics of
swarm intelligence algorithms are their ability to self-organize, flexibility, taking
into account the collective behavior of business structures to achieve a common
goal without the need for centralized management. Special attention is paid to
swarm intelligence methods in martial law conditions, taking into account regional
specificities and their support from state authorities. A balanced approach to these
issues will be decisive in this direction, which will be a good chance for Ukraine....

War and political instability affect the economies of the territories, reducing
investment potential and limiting access to financial resources. Businesses may
face shrinking markets, increased costs and customer insolvencies, all of which
increase the financial risks to the business. In addition, war leads to population
displacement, which affects the work capacity and social stability of communities.
Enterprises must take this factor into account and take measures to integrate
displaced persons and ensure their employment. Competitiveness is an element of
a company's strategy and is determined by its market position, stability and
creativity of the enterprise on the market. It is the most effective way of
coordinating the mutual behavior of market participants without centralized
intervention in their activities, which creates a competitive environment
represented by independent (self-sufficient) business entities that strengthen
economic positions. However, it is important to note that the introduction of such
changes is accompanied by the limitation of social and economic expenditures and
the minimization of the public sector of the economy.

The war emphasized the need to ensure the country's own defense against

external aggression. Therefore, at such an important time for Ukraine, we need



human capital that will be able to solve tasks, act creatively, and be a specialist in
their field. Therefore, the support of business structures in its development and
restoration will allow it to become a driving force in the reconstruction of the

economy of Ukraine.

Kniouosi cnoea: Pouiosuil inmenekm, Oi3HeC-CMPYKmMypu, 60EHHUU CMAH,
cucmema ynpaeuinHa, OnmuMI3ayis, Wmy4Hutl iHmeiexm.
Keywords: Business structures, martial law, swarm intelligence, control

system, optimization, artificial intelligence.

Ilocmanoexka npobaemu y 3a2ai1bHomy eu2iA0i ma ii 364A30K i3 6aHCIUBUMU
HAyKOBUMU YU NPAKMUYHUMU 3a60aHHAMU. PONOBUI IHTENEKT € OJHIEID 3
rajly3eil IITy4HOTO IHTENEKTy, SKa JWHAMIYHO PO3BUBAETHCS B YMOBaX
ChOTOJICHHS, BPaXOBYIOUM BO€HHMHI cTaH. Mo’kHa BiIMITUTH TpU aJITOPUTMHU
pPOMOBOIO 1HTENEKTY: QJIrOPUTM CTOXAaCTUYHOro mudysiitHoro momryky (SDS -
Stochastic Diffusion Search), mypammnuii anroputm (ACO -Ant  Colony
Optimization) Ta meton poro yactok (PSO -Particle Swarm Optimization). biznec-
ctpykrypu cupuitmarotrs Il (IuTyyHuil 1HTENEKT) K JBUTYH NPOAYKTUBHOCTI Ta
€KOHOMIYHOTO 3pOCTAaHHS, aJp)K€ BIH 3HAYHO MIABUUIYE €(EKTUBHICTh iX
JUSITBHOCTI Ta MOKpAIIy€e MPOIEC MPUUHATTS PIIIEHB, IIJITXOM aHali3y BEIUKHX
o0cAriB 1aHux. 3a ocTaHHi 3 poku y 0araTbox €BponechbKux KpaiHax po3poOseHi
HaIlloHaMBHI cTparerii po3BuTKy 1, amke OUTBIIICTH Cy4acHUX JIiZIEPiB BICBHEHI,
[0 MITYYHUH THTEICKT BUCTYIA€ BAXKIMBUM (DAaKTOPOM MIABUIICHHS ONTHUMI3AIl]
O13HEC-CTPYKTYp, 110 € HEOOXITHICTIO ISl iX yJAOCKOHAJCHHS Ta BiJHOBJICHHS.
BpaxoBytoun Bucoky TouHicTh cucteM LI, BoHum OynyTh 3acTocoByBaTucs y
PI3HOMAHITHUX CEKTOpaxX, BKIIOYAarOYM (iHAHCH, OYIIBHMIITBO, apXITEKTYpY,
€HEPreTuKy, BUPOOHHUIITBO, OCBITY, TPAHCHIOPT Ta AP aBHI MOCITYTH.

Ananiz ocmannix 0ocnioycenb ma nyonixayin. YJ0CKOHAJICHHS METOIB
pOMOBOIO 1HTENEKTY OI3HEC-CTPYKTYp IIOoA0 onTuMizani (ocobiuBo cdepa

OyIiBHHIITBA, TYPUCTHYHA Taldy3b) B YMOBAaX BOEHHOTO CTaHY € BaXJIMBUM



YUHHUKOM JIJI1 €KOHOMIKM YKpainu. JlocnipkeHHs 1€l mpoOjaeMu, BpaxoBYIOUU
(biHaHCOBY HE CTAOLIBHICTh € HAJ[3BUYANHO aKTyaJdbHUMU JJid YKpainu. Baromuit
BHECOK y JOCIII>)KEHHSI POMOBOTO 1HTENEKTY 3A1IMCHUIN TaKi YKpaiHChKiI HAYKOBII],
sk P. Tomy6omenko [1], Tarenxo B.C., Tommcon, 1. Illymmerep, Ta ykpaiHChKi
BueHi-ekoHoMicTu: O. Amomra, T. I'punbko, B.Cobuyk [3], C. CaBuyk.

Dopmynrweannusn uyineiw cmammi (Ilocmanosexka 3aedanns). llonsrae B
YJO0CKOHAJIEHHI Ta BIUIMBI POMOBOTO 1IHTEJIEKTY Ha 013HEC-CTPYKTYPH K IMPOBIIHOI
JaHKH, 110 HaJa€ HOBI MOJIMBOCTI JIsl OI13HECY, a caMme 1 3HM)KEHHS BUTpaT Ha
NEpPCOHal, TMIJABUIIEHHS MPOAYKTUBHOCTI poOOTH (DIHAHCOBOI  YCTaHOBH,
JTIOJTIATKOBUH 3aXUCT BiJ IaxpaiB Ta KiOEP3T0UUHHOCTI.

Buknao ocnosnozo mamepiany oocnioycenns. bizHec - 1e pyuriiiHa cuia
C€KOHOMIKH, JA¢ 0araTo MOXKJIMBOCTEH, MpoTe, g e(PEeKTUBHOCTI, MOTPiOHO
YAOCKOHAJIUTU CTpaTerito, abo CTBOPUTH HOBY — AaHTUKPU30BY, LIO0 Oyne
aKTyaJlbHa, BPaXxOBYIOUM POMOBHI 1HTEJIEKT Ta MOro BIUIMB Ha BIJHOBJICHHS Ta
yAOCKOHAJIEHH 013HEC-CTPYKTYp B YMOBaX BOEHHOTO 4yacy. BiamoBiaHo, cydyacHui
pOMOBUI 1HTENEKT Ma€ 3HAYHMM TMOTEHLial JJisi 3acTOCYBaHHA B Oi3HeEC-
CTpyKTypax  (eHepreTuuHidi Ta  OyIIBENbHIM  ramy3siX,  TYPUCTHUYHHUX
MIJMNPUEMCTBAX) uepe3 3JaTHICTh JO ONTHUMI3allii Ta PO3B’SI3aHHS CKJIAJIHUX
npobsiem. OnTuMizalis - 1[e MOUYK TaKOTro MO€EHAHHS MapaMeTpiB (HE3aICKHUX
3MIHHUX), SIK€ COPUATHME MaKcuMizaiii ado MiHiMi3alii SKICHUX, KUTbKICHUX 1
WMOBIPHICHUX XapaKTEPUCTUK PO3B'sI3yBaHOTO 3aB/IaHHS.

MoaudikoBani BijoMi epEeKTHBHI METOIU ¥ aITOPUTMH POUOBOTO 1HTEIEKTY
(aropuT™ OMTHMI3AII POEM YACTUHOK, OJKOJIMHHUI aJIfOPUTM ONTHMI3aIlii,
METOA AU(EpeHIIabHOI €BOJIOLIT) O13HEC-CTPYKTYp ISl MOIIYKY pO3B’SI3KiB
0araToBUMIpHUX EKCTPEMAJIbHUX 3a7ad 3 OOMEXKEHHSIMHU 1 0e3 O0OMEKeHb, Je
e(EeKTUBHICTh pOOOTH MOAU(PIKOBAHUX METOMIB Ha PI3HUX KIACHYHHUX 1
NPUKIAJAHUX 3a/7adax, SKI BUKOPUCTOBYIOThCS B TIPOEKTYBAaHHI €JIEMEHTIB
CKJIaJHUX 00’ €KTIB Ta iX CHUCTeM. AJTOPUTMHU POHOBOTO 1HTENEKTY - MPHUKIA[
TOro, SIK TIPUPOJIHI TIPOIIECH Ta TIOBEJIIHKA MOXKYTh OyTH aJanToBaHl s

BUDIIICHHS CKIQJHUX 3aBJaHb y cdepax onTuMmizauii, MOIIyKy Ta I1HIINX



oOuucIIOBaNbHUX 3aa4aX. OCHOBHUMHU PUCAMU IIUX AJITOPUTMIB € iX 3/IaTHICTb JI0
caMooprasiszaiiii, THY4YKICTb, MacIITaOOBaHICTh, IO TaK HEOOXITHO Cy4YacHUM
Oi3HEC-CTPYKTypaM, OCOONHMBO perokoBaHUM 3 CXimHOT YacTHHM YKpaiHu Ha
3axiJHy.

PolioBuii 1HTENeKT, K 3aci0 omTuMizallli O13HEC-TPOIECIB B EJICKTPOHHIN
KOMEPIIii, TAKOXK TOJIOBHUN IHCTPYMEHT JJIs O13HEC-CTPYKTYP, OCOOIMBO 3a TIEPioJt
2022-2025 pp. sAki 3a0e3meuyroTh KOHKYPEHTHY IepeBary Ta 3aJ0BOJILHSIOTH
NOTpeOr CHOXKUBAUIB. [3 3pOCTaHHSIM KUIBKOCTI OHJIANWH-MOKYIIIB Ta PO3BUTKOM
IHTEPHET-TEXHOJIOT1M, OI3HEC-CTPYKTYpH IIYKalOTh HOBI CIOCOOM BIUIMBY Ha
CIOKMBA4iB Ta ONTHMI3alli CBOIX ()IHAHCOBO-EKOHOMIYHMX onepaiii. B upomy
KOHTEKCT1 IITYYHUU I1HTEJICKT BUCTYNA€ K PEBOJIOLIMHHUN IHCTPYMEHT, SKUI
JT03BOJISIE TIAIPUEMCTBAM 30aJIaHCYBAaTH MOTPEOH KIIIEHTIB Ta BHYTPILIHI IPOLIECH
O0i3Hec-cTpykTyp. IlTydHumii 1HTENEKT BIAKPUBAE HOBI MOMKJIMBOCTI  JJISt
NepcoHamizamii Ta TOKpalleHHS OOCIYroByBaHHS  KJIIEHTIB, JOTMOMAarae
YAOCKOHAJIUTU YIPaABIiHHA O13HEC-CTPYKTYp Ta 3MEHUIMTH BUTPATH, CHPOLIYE
MIPOIIECH JIOTICTHKH.

Metoau ontumizailii B Halll 4aCc BUKOPHUCTOBYIOThCA y OaraThox cdepax
HAITIOTO JKUTTS, BiJl BUKOPUCTAHHS Yy 3HAXO/KCHHI ONTHUMAJIBHOTO PIMIECHHS IS
3amadi - 0e3mpoToBOr0 300py JnmaHmx ceHcopamu IoT cucrem [5], # mo,
HAWTIOMYJIAPHIIIIOr0 Ha JaHUH MOMEHT, BUKOPWUCTAaHHS Yy MAIlMHHOMY HaBYaHHI
[6]. Anme MmeTou onTUMI3aIlil, IKi BAKOPUCTOBYIOTHCS JIJIsI BUPIIIEHHS MTPAKTUYHUX
3aJa4, BIJIPI3HAIOTHCA B1Jl TUX LIO0 BUKOPUCTOBYIOTHCS Y MAalIMHHOMY HaBUYaHHI, 1
3a3BUYall 1€ uyepe3 Te, 10 JJs ONTHUMi3alii 3HAa4eHb y MAIIMHHOMY HaBYaHHI
nOoTpeOy€EThCSI BUCOKA IMIBUAKICTh, MIHIMI3AIlIA PECYPCIB, SKI BUKOPUCTOBYIOTHCS
KOMIT FOT€POM Ta 3arajioM 3aJI0BOJIbHSIOTHCS JIOKAIBHUM MIHIMyMOM, a JIJIsl 1HIIHUX
3a/lad B TPIOPUTETI BUPIMIUTUA 3a/1a4dy 3a OyAb-sSKUid 4ac, 0e3 OOMEXeHb IO
pecypcaM. 3 1HIIOI CTOPOHU, HE KOXKEH METOJ ONTHUMI3AIli maiiae mija OyIb-aKy
3a/lauy, 1 1€ HaKJIaJa€e CKJIAJHONI A0 BHOOPY MEBHOIO METOAY i KOHKPETHY
3ayaqy, IJis 4oro Tpeda MpoBECTH TECTYBAHHSI ACKITLKOX METO/IB, MO0 JI3HATHCS

Y TPalo0Th BOHW Ha TEeBHIN 3agadvi. [y 1iei npoOiaeMaTuku 1 cTaHe B HAro/i



METOJIMKa T1Opuau3alIlii BKe ICHyIounx MeToaiB [8; 9], To6TO KOMOIHAIlIsI METOI1B
JUTSL TOCSITHEHHSI KPaIoro pe3yibTaTy B JEIKUX KOHKPETHHX 3aJadax, a TapHUM
pe3yJbTaTOM MO>KHA Ha3BaTH SIK MIBUAKICTh TaK 1 TOUHICT OTPUMAHOTO PIIICHHS.
B cBoIO 4epry BIPOBaKCHHS INTYYHOTO IHTEJICKTY, 3 BpPaxXyBaHHSM POHOBOTO

IHTEJIEKTY SIK OJHIET 13 CKJIAJIOBUX I Y O13HEC-CTPYKTypax Mae sIKk MO3UTUBHI TaK 1

HETraTHBHI HACJIIJIKH, 1[0 IT0OKa3aHO B Ta0ui 1.

Taoauus 1. BonpoBagxkennsi LI (BpaxoByroum poiioBHi iHTEJIEKT) y

Oi3Hec-CTPpYKTYpH

Ilo3uTHBHUM pE3yJIbTAT

HeraTuBHuii pe3yaprar

3MeHIleHHs BUTpaT Ha poOouy cuiy | bpak npodeciitHux kaapiB y 3BsSI3KY 3

(BpaxoByrouM OHJIalH (popmaT poOOTH) MITpari€ro 3aKOp/I0H, BPaXOBYIOYH BOEHHUH
CTaH.

[lepexin Ha HOBI TexHojorii pobotn 3 | HeoOximuicTs  mBHAKOI  mepexBaiigikamii

JOKYMEHTaMHU TepcoHaly.

30UTBbIICHHS PIBHS JI0XOy Yepe3 MOXKIHMBICThH
BpaxyBaHHSl BEJIMKOi KIIBKOCTI (hakTOpiB Ta
PHU3HKIB TIIBUIICHHS ¢(DEKTHBHOCTI B3a€MOJIT
0i3HEC-CTPYKTYpHU Ta KIIE€HTIB 0€3 MPHB’SI3KU
JI0 Miclis TPOYKUBAHHS

3MCEHIIICHHS IHBECTUIIHHOT Map>ki BHACII 0K
MOIIKMPEHHS 3aCTOCYBaHHS CUCTEM IITYYHOTO
IHTENEKTY Ta MociIabIeHHsT MOXKIIMBOCTEH
BUSBUTH HEee()EKTUBHICTh HAa PUHKY

3MiHa pUHKY Ipari

®i3uyHi Ta XIMIYHI 3aKOHH JIJIUPYIOTH Yy

po3poOKkax

Iicepeno: cghopmosano na ocrogi eracHux 0ocnioxcensv epaxosgyrouu [2]

Ax BumHOo 3 Tabmumi 1, moBrorpuBana (hiHAHCOBO-EKOHOMIYHA KpH3a,
3arOCTPEHHsI KOHKYPEHIIi Ta MOJITHYHA HECTAOUIbHICTh — L€ IISUIbHICTH O13HEC-
CTPYKTYp COpPSIMOBaHA HE JIUILIEC HA “BUKMBAHHA Y CKJIQJHUX YMOBAaX CbOTOACHHS,
ajie i Ha Oe3nepepBHE YAOCKOHAJIEHHS Ta BITHOBJICHHs. TomMy MeToau onTUMI3aIlii
- HaonTUMAaJbHIIIE PIIIEHHS B YMOBaX CbOTOJCHHS IJisi O13HEC-CTPYKTYp, SKi
PO3PI3HAIOTHCS 32 HAJAHHSIM IIBUIKOTO 3HAXO/KCHHS ONTHMI3AIli, 10 POOHTH iX
OPUAATHUMH JJI1 OJHUX 3a7a4 Ta HENPUIATHUMHU IS 1HIIUX. TOOTO, HE ICHYE
YHIBEPCAIBLHOTO aJTOPUTMY SIKUH MITINAIIOB M OyAb-IKY 3a/1a4y, OCKIIbKU KOKHA
yHIKaJIbHa Ta Ma€ MEeBHI OOMEXEHHS, K1 MOXKYTb 110 PI3HOMY BIUIMBATH HA TOW YU
IHIIMHA MeToj onTuMizaiii. Buxonsuu 3 HaBeaeHOi BuIe iH(poOpMallii, BUHHKAE
npobJieMa MoIIyKy METOAY ONTHUMI3allli, BpaXOBYIOUH PeNIOKalliio 013HEC-CTPYKTYP

Ta aI[al'[TaI_IiI-O A0 YMOB BO€HHOTO CTaHY.




OCHOBHUMH 3aBJaHHSIMU YJIOCKOHAJEHHS METOJ[IB POMOBOIO 1HTEJIEKTY
O13HEC-CTPYKTYp JUIs TIOKPAIEHHS ONTUMI3alli] €:

- 30epexxeHHs (axoBOT0 KaJIpOBOTO MOTEHINATY, IO 3aJIUIIAETHCA PYIIIEM
PO3BUTKY;

- po3poOKa 1 eKCIepUMEHTaIbHE OCIIDKEHHS PO3MOIIICHUX MOJIeei
MITYYHOTO 1HTEIEKTY MOOUIBHUX CHCTEM I MOHITOPUHTY (pOiOBOIO, Ha PiBHI
B3a€MO/IiT O13HEC-CTPYKTYPH);

- MOPIBHSUIBHUN ~ aHA3  BIANOBIIHUX MHOXHMH  apXiTEeKTyp 3a
OOTPYHTOBAHUMH KiJIbKICHUMH MOKa3HUKaMU;

- po3poOKa aNropuTMiB POHOBOTO IHTENEKTY B PI3HUX cdepax 3acTOCyBaHHS,
10 € QyHIaMEHTOM /I TOBOEHHOTO BiIPOIKCHHS,

PoiloBuii  IHTENEKT XapaKTEpU3YETbCS CYKYMNHICTIO IapaMmeTpiB, IO
BU3HAYAIOTh MOXJIMBICT 1 3JaTHICTb O13HEC-CTPYKTYpu (cucTemu), 1100
e(peKTUBHO (PYHKIIOHYBaTH HAa PUHKY B NEPCHEKTHBI (MaTh BHUCOKHH pIBEHb
peHTa0eNbHOCTI, YTpUMyBaTH a0o0 30UIbIIyBATH YAaCTKy Ha PUHKY) Ta MaTu
CYKYHHICTh KOHKYPEHTHHUX IepeBar cepell IHIMX YYaCHUKIB PUHKY.

BucHoBku. He3Bakaroun Ha BUKJIMKHM KpaiHa MparHe 10 Po3BUTKY y cdepi
pOMOBOrO  1HTENEKTy, LHU(PpoBOi  iHPoOpmMalii, O € 3aMopyKow i
KOHKYPEHTOCHPOMOXKHOCTI B MalOyTHbOMY. MeToaM Ta TEXHOJOTli POMOBOIO
IHTENIEKTY (HOPMYIOTh HOBUH JIaHIIA(T HEPIBHOCTI, SIKI 3yMOBJICHI HEPIBHOMIPHUM
JOCTYIIOM JI0 TEpelOBUX TEXHOJIOTIM, 3HaHb Ta PECypCiB, y BUIUIAII
IHTEJNIEKTYalbHUX CHCTEM, MOOUIBHUX 3acTOCyBaHb Ta BeO-CEpBICIB, SIKI
IHTeHCU(DIKYIOTh BUPOOHUIITBO, TMOKPAIIYIOTh KOMYHIKAIlilo, 3a0e3MeuyroTh
KOPIIOPaTUBHY Ta 0OCOOUCTY Oe3MeKy, a TaKoX BijjlalieHy poOoTy 0e3 MpUBS3KH 10
MiciieBocTi Tomo. KoJeKTuBHAa B3aeMoOisi OI3HEC-CTPYKTYp B TOPIBHSHHI 3
IHAUBIAyaIbHUMH [IIMM — OCHOBHA XapaKTEPUCTHKA OILIHKKA e(EeKTUBHOCTI
013HEC-CTPYKTYp, J€ aHali3 METOAIB pOMOBOro 1HTENEKTY, AEMOHCTPYE iX
NOTEHIIa] Ta MIAJIBHICT y cepl MyJIbTHATEHTHUX CHCTEM 3aXUCT BaXKJIHMBOI

iH(opMalIii 411 BIEBHEHOCT] Y HAIITHOCTI BIIPOBAJPKEHHSI IIITYYHOTO 1HTEJICKTY.



BpaxoBytoun, 1mo Oi3Hec-CTpyKTypaM HEOOXiJHO 3a0e3MeYuTH J0JaTKOBUI
3aXHUCT, HAHOLIBII aKTyaJbHOIO MPOOJIEMOI0 Y IIbOMY acHeKTi € He3aXHIICHICTh
NEPCOHANBHUX JaHUX IEpPCOHaTy, a TaKoX ocoOucTta iHdopmarls, oo y pasi
HerependayyBaHOi CHUTyallli Moxke onuHuTHCh y ‘“XakepiB”. BiamosigHo,
KOJICKTUBHA B3a€EMOJISl CTBOPIOE JOBTOTpHMBANI JIUCOATaHCH Ta 3aKpIIIIIOE
HEPIBHOMIPHICTh TEXHOJIOTIYHOTO mporpecy. ToMmy BaXKIHMBUMH KpPOKAMH €
rJ100ajbHI 1HIMIATUBY 11010 HAYKOBUX JTOCIIIKEHB Y JaHii cdepi, 10 CIpUITUME
MOJIOJaHHIO €KOHOMIYHUX OapepiB y MailOyTHbOMY, a peani3alis 3aXxofiB JacTh

MO>KJIMBICTh TaKO 3a0€3MEYNTH CTAIMNA PO3BUTOK ITU(POBOI IHPPACTPYKTYPH.

Jliteparypa

1. T'ony6omenko P. B. JlocmimxkeHHS METOQy pPOMOBOIO IHTENIEKTY s
OararonapamerpuyHux 3anad / P. B. ['omyOonieHko; HayK. KEpIBHUK KaHJI. TEXH.
Hayk, gou. I. B. Haywmeliko // Pagioenektponika ta mononp y XXI cTOmTTI:
Matepianu 28-ro Mixnap. Moionixk. ¢opymy, 16-18 kBiTHs 2024 p. Xapkis:
XHVYPE, 2024. T. 7. C. 182-183.

2. Taremko B. C. Mertogu # ajropuT™Mu pOMOBOTO IHTENEKTY JUIs
3HAXOJ/KEHHS PO3B’S3KIB ONTHUMIZAIIMHMX 3ajlad  MOJICIIOBAHHS ITOBEIIHKU
ckinagHux 06’ektiB 1 cucrem / B. C. Tarenko, B. B. Xaiinypos // TeopetnuHi i
npuKIaaHl npobnemu i3k, MareMatuku Ta iHopmatuku: matepiamu XXII
BceykpaiHchbkoi HayKOBO-TIPAKTUYHOI KOH(MEpEeHIi CTYIeHTIB, acHipaHTiB Ta
Monoaux BueHux, [KuiB], 13—17 tpaBusa 2024 p. / KIII im. Irops Cikopcbkoro.
Kuis, 2024. C. 360-364.

3. Cobuyk B. B. MeToaunka cTBOpeHHs €IMHOTO 1HPOPMAIIHTHOTO TTPOCTOPY
HAa BUPOOHHWYOMY MIANPUEMCTBI 3 (YHKUIOHATBHO CTIMKMM BUPOOHUYUM
nporiecoM. Cucmemu ynpaenints, Hagieayii ma 36's3xy. 2019. Bumn. 6 (58). C 84 —
91. https://doi.org/10.26906/SUNZ.2019.6.084

4. Xonssko H., CamuukoBa ., Komorok M. Hamnpsmu BuUKopuCTaHHS
IITYYHOTO 1HTENEKTY y OaHKIBCBKUX YycTaHOBaX. [Ipobnemu i nepcnekmugu
exonomiku ma ynpaeninua. 2023. Ne 2 (34). C. 192-203. DOI: https://doi.org/
10.25140/2411-5215-2023-2(34)-192-203



5. Algarni, M. A., Mousa, M. H., Hussein, M. K., & Mead, M. A. Improved
wireless sensor network data collection using discrete differential evolution and ant
colony optimization // Journal of King Saud University-Computer and Information
Sciences, 2023, v. 35(8), 101725. // DOI: 10.1016/j.jksuci.2023.101725

6. Kingma, D. P., & Ba, J. Adam: A method for stochastic optimization //
arXiv preprint arXiv:1412.6980 2014.

7.Moiseienko I., Dronyuk 1., Vasylchak S., Kravchenko M., Petrynyak U.
(2022). Information Technologies Implementation for Creative Entrepreneurship
and Innovations Development in Ukraine. Lecture Notes on Data Engineering and
Communications Technologies. 2022, Vol 135, pp. 624-633. DOI:10.1007/978-3-
031-04809-8 57/ - URL: https://doi.org/10.1007/978-3-031-04809-8 57

8. Seyyedabbasi, A. WOASCALF: A new hybrid whale optimization
algorithm based on sine cosine algorithm and levy flight to solve global
optimization problems // Advances in Engineering Software, 2022, 173, 103272. //
DOI: 10.1016/j.advengsoft.2022.103272

9. Rayaguru, N. K., Lindsay, N. M., Crespo, R. G., & Raja, S. P. Hybrid
bat—grasshopper and bat-modified multiverse optimization for solar photovoltaics
maximum power generation // Computers and Electrical Engineering, 2023, 106,
108596. // DOI: 10.1016/j.compeleceng.2023.108596

References

1. Goluboshchenko, R. V. (2024), “Research of the swarm intelligence
method for multiparameter problems”, Radioelektronika ta molod' u XXI stolitti:
materialy 28-ho Mizhnar. molodizh. forumu [Radioelectronics and youth in the
XXI century: materials of the 28th International Youth Forum], NURE, Kharkiv,
Ukraine, April 16-18, vol. 7, pp. 182-183

2. Tatenko, V. S. and Khaydurov, V. V. (2024), “Methods and algorithms of
swarm intelligence for finding solutions to optimization problems of modeling the
behavior of complex objects and systems”, Teoretychni 1 prykladni problemy
fizyky, matematyky ta informatyky: materialy XXII Vseukrains'koi naukovo-
praktychnoi konferentsii studentiv, aspirantiv ta molodykh vchenykh [Theoretical

and applied problems of physics, mathematics and computer science: materials of



the XXII All-Ukrainian scientific and practical conference of students,
postgraduates and young scientists], Igor Sikorsky Kyiv Polytechnic Institute,
Kyiv, Ukraine, May 13—17, pp. 360-364.

3. Sobchuk, V. V. (2019), “Method of creating a single information space in
a production enterprise with a functionally sustainable technological process”,
Systemy upravlinnia, navihatsii ta zv'iazku, vol. 6 (58), pp. 84 — 9l.
https://doi.org/10.26906/SUNZ.2019.6.084

4. Kholyavko, N., Sadchykova, I. and Kolotok, M. (2023), “Directions of
using artificial intelligence in banking institutions”, Problems and prospects of
economics and management, vol. 2 (34), pp. 192-203. DOI: https://doi.org/
10.25140/2411-5215-2023-2(34)-192-203

5. Algarni, M. A., Mousa, M. H., Hussein, M. K., & Mead, M. A. (2023),
“Improved wireless sensor network data collection using discrete differential
evolution and ant colony optimization”, Journal of King Saud University-
Computer and Information Sciences, vol. 35(8), 101725. // DOI:
10.1016/j.jksuci1.2023.101725

6. Kingma, D. P., & Ba, J. A. (2014), “A method for stochastic
optimization”, arXiv preprint arXiv:1412.6980.

7.Moiseienko I., Dronyuk I., Vasylchak S., Kravchenko M. and Petrynyak
U. (2022), “Information Technologies Implementation for Creative
Entrepreneurship and Innovations Development in Ukraine”, Lecture Notes on
Data Engineering and Communications Technologies, Vol 135, pp. 624-633.
DOI:10.1007/978-3-031-04809-8 57

8. Seyyedabbasi, A. (2022), “WOASCALF: A new hybrid whale
optimization algorithm based on sine cosine algorithm and levy flight to solve
global optimization problems”, Advances in Engineering Software, vol. 173,
103272. // DOI: 10.1016/j.advengsoft.2022.103272

9. Rayaguru, N. K., Lindsay, N. M., Crespo, R. G., & Raja, S. P. (2023),
“Hybrid bat—grasshopper and bat-modified multiverse optimization for solar
photovoltaics maximum power generation”, Computers and Electrical Engineering,
vol. 106, 108596. // DOI: 10.1016/j.compeleceng.2023.108596

Cmamms nHaoitiuina 0o peoaxyii 16.07.2025 p.



