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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Meronu, Mozesi Ta NporpamHi 3acoby iHTeJIeKTYaJIbHOTO KOMITIOTUHTY

Ha3sBa po6oTH aHIJIilICbKOIO:

Methods, models and software tools of intelligent computing

PedepaT ykpaiHCbKOIO:

O06'eKT BOCHII)KeHHS — IHTeJIeKTyaJIbHUI KOMIT'IOTUHT. MeTa - MiBUIlleHHS TOYHOCTI i BUIKOCTi 0OpOOKU JaHUX B
IIPUKJIAJHUX 3aCTOCYHKax. MeTony JOCIiIPKEHHS: MaTeMaTUYHa CTAaTUCTYKA, MAIVHHE HABYaHHS, [TapajieJibHe
IIPOrpaMyBaHHs, METOAU 0OPOOKM CUrHaiB. PO3p06JIEHO METOIM, MOJIEJli iHTEJIEKTYaJIbHOTO KOMIT'IOTHHTY, 10
HiABUILYIOTh TOYHICTb i IIBUAKOCTI 06POOKM JAaHMX B IPUKJIAAHUX 3aCTOCYHKaX. OTpuMaiy NoJaablinil PO3BUTOK
HelpoMoJeJti MPOrHO3yBaHHS BUPOOJIEHHS eJleKTpoeHeprii. Po3po6ieHo MeTom, 1J1s1 CUHTe3y [iarHOCTUYHUX
HEVpOMOZeJiell Ha OCHOBI FEeHETUYHOTO aJITOPUTMY, IKMI Ha eTalli KOAyBaHHSI BUKOPHUCTOBY€E KOJyBaHHSI
MIKHEMPOHHUX 3B'I3KiB, KPUTEPIi perystoBaHHs po3Mipy Ta HalpsIMKYy PO3BUTKY MEPEXi, 03BOJISE€ HA eTalli MyTallii
aJanTMBHO BUOUPATH, KUY TUII IEPETBOPEHHS CTPYKTYPH Oifbllle MiAXONUTD AJI JAHOI MEPEXi, 0 AO3BOJISIE
YHUKHYTU IPUMYCOBOTO BUOOPY PO3Mipy KPOKY Ta MiIBULIUTYA TOYHICTb CUHTE3y Mojesieil. CTBOPEHO
iHopmalliiiHy MoJieslb IPOrHO3yBaHHSI 3a0pyIHEHHS aTMOCHEPHOTo MOBITPS, sIKa 6a3yeThCsl Ha Mo ei
IIPOTHO3YBaHHS, 110 OyJla CTBOPEHA Ta HAaBYE€HA /1J1s1 [IPOTHO3YyBaHHs KOHLEHTpalLlil IOKCHUy a30Ty 3
BUKOPUCTAHHSIM JAaHUX aBTOMOO1/IbHOrO TpadiKy Ta 3a JOMOMOr0I0 PEKypEeHTHOI HEIPOHHOI MepesKi Ha OCHOBI
apXxiTeKTypu JOBroi KOPOTKOCTPOKOBOI I1am’siTi. PO3po6sieHo Ta eKCllepruMeHTaJIbHO JOCiIKeHO 3acobu
iHTeJIeKTyaJIbHOI'O KOMIT'IOTHHTIY. PO3p0o6sieHO porpaMHe pillleHHs 171 100Yy10BY KOTHITMBHOI MEpeXi J1s1
BUSIBJIEHHS TYYHOTO LIYMY, SIKE IO3BOJIATh BYACHO BUSBUTH NNOTEHLIMHY 3aTPO3y B MiCLSIX PO3TAIlyBaHHS JATYMKIB i
IisiTH BiANOBiZHO. 3aIpOIIOHOBAHI Ta po3po6eHi MeTonu i 3aco6u MPUNHSTTS pilieHb AJ1s1 0OpOo6IeHHS JaHUX B
IHTEJIEKTyaJIbHUX CUCTEMAX [[iarHOCTYBAaHHS Ta IIPOTHO3yBaHHS MOXKYTb 3HAUTU MIMPOKE 3aCTOCYBAHHS y Pi3HUAX
rajyyssix HayKy, TEXHIKM Ta MEQULMHY, [10BS13aHUX 31 CTBOPEHHSIM Ta MiJJTPMMKOIO0 BUCOKOTOYHOTO Ta
BUCOKOIIPOAYKTUBHOTO 00JIalHAHHS y PI3HUX rajly3sX €KOHOMIKHM, 30KpeMa Y aBiaZiBUTYHOOYyBaHHi, BillCbKOBIl

IIPOMUCJIOBOCTI, IpUJIaio0yiyBaHHi.

Pedepar aHr1ilicbKOIO:

The object of research is intelligent computing. The goal is to increase the accuracy and speed of data processing
in applied applications. Research methods: mathematical statistics, machine learning, parallel programming, signal
processing methods. Methods and models of intelligent computing increasing the accuracy and speed of data
processing in applications have been developed. The neuromodel for electricity generation forecasting has
received further development. A method for the synthesis of diagnostic neuromodels based on a genetic algorithm
has been developed. It uses at the coding stage the coding of interneuron connections, criteria for regulating the
size and direction of network development, allows at the mutation stage to adaptively choose which type of
structure transformation is more suitable for a given network, which allows to avoid forced selection of the step
size and increase the accuracy of model synthesis. An information model for forecasting atmospheric air pollution
is created, which is based on a forecasting model that was created and trained to forecast nitrogen dioxide
concentration using car traffic data and using a recurrent neural network based on a long-short-term memory
architecture. Intelligent computing tools were developed and experimentally investigated. A software solution for
building a cognitive network for loud noise detection has been developed, which will allow timely detection of a
potential threat at sensor locations and action accordingly. The proposed and developed decision-making methods
and tools for data processing in intelligent diagnostic and forecasting systems can be widely used in various fields
of science, technology and medicine, related to the creation and maintenance of high-precision and high-
performance equipment in various sectors of the economy, in particular in aircraft engine construction, military



industry, instrument making.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zga HTII yKpaiHCBKOIO: HeilpoeBomoLiiiHuii METOZ, /1Sl OpraHisalii ouyKy aHoMasiil y 4acoBuX psiax

Ha3zBa HTII aHrJIificbKOI0: A neuroevolutionary method for organizing the search for anomalies in time

series

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: [Iporpamui IPOAYKTH, AHAITHYHI MaTepianm

I'aJIyab 3aCTOCYBaHHSI: TexHiuHe Ta 6ioMeMYHE [iarHOCTyBaHHS, OCBITHI 3aKJa1
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Heiipoesosmroniitauit MeTo /171 OpraHisaiiii MouryKy aHoMaJstiil y 4acoBUX psijax BAKOPUCTOBYE HAGIp
IAHUX Ta Habip Mogeiell, KO>KHA 3 SIKUX sIBJIsle COOOI0 MOCIiOBHICTb PiBHIB KOJiepa Ta IeKozepa, sIKi ONUCYIOTh
BXiHUI 6araToBUMipHUi curHas. Ha eramni HaB4aHHS MeToA 006po06Jisie i po3issie gaHi Ipo NOBEAiHKy CUCTEMU. Y
pPeXUMi CHUHTE3y METO/, IIOCTYIIOBO KOPUTYe MOJeJIi, 06 B MalilbyTHbOMY OTPMMATH 3 HUX OCTaTOYHE PillleHHSL.
OTpumaHa MOJIeJIb CUHTE3Y€EThCS 3 BUKOPUCTAaHHSM PiBHOMIDHOIO CXpellyBaHHs, 110 103BOJIsIE€ 301IbIIUTY PO3MIp
6aTbKiBCBKOTO IyJIy 3 BOX OCOOMH [0 Habararto 6isb1moro ynucaa. MeToq, peanizoBaHuil y KOMITIOTEPHIi porpami
"ABTOMATH30BaHa CUCTEMA CUHTE3y MOJlesIeN 1151 OiaTHOCTYBAHHS HAa OCHOBi OOUYMCIIIOBAJIBHOTO iHTEJIEKTY", 110
IIpU3HAY€Ha JJ15 CUHTe3y Helipomogeneil. [Iporpama 03BoJIsie CTBOPIOBATH aHCAMO6JIEBY MOJETIb - Habip
nigmopesie, sIKi IpaLooTh 3 MigrpylnaMy BXiJHUX CUrHaiB. Po6oTa pilleHHs NOYMHAETHCS 3 TeHepallii BUXiHUX
IPYI BXiJHUX CUTHAJIIB 33 JOIIOMOIOI0 KOPEJIALil; Iporpama OHOBJIIOE MOJZEJI Ta IPYIU 32 JOIIOMOIOI0 F€HETUYHOTO
anroputmy. [lapanenbHO reHeTUYHI OrepaTopu ONTUMIZYIOTE OKPEMI MOJIEJIi B KOXKHIN HiArpyIli, BHOCSYM 3MiHU B
TOIOJIOTiI0 HEMPOHHUX Mozesnel. KiHlieBuM pesysbTaToM LUX il € aHcambsieBa MOZeslb, OITUMi30BaHa [1J1s

BUSIBJIEHHS aHOMAJIii. Mojesi BcepeIrHi KOXKHOI MiArpyny ONTUMI3YIOThCS LIJISIXOM 3MiHHM iX BHYTPIIIHbOI
CTPYKTYPU.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Tlinumennsa aBromaTusarii BUpoGHUYMX POLIECIB
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 09.2023
3akiHyeHHs eTamy: 12.2023
Cno>kuBayi npo,uyKuii': [IPOMUCJIOBI MiANIPUEMCTBA, 6iOMEeM4HI Ta OCBIiTHI 3aKIagu
HepcneKTHBHi PHHKH: NpOMUCJIOBI NigNpUeEMCTBa, 6i0MeINYHi Ta OCBITHI 3aK1aau
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€KOHOMiYHE OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:
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Cy66o0TiHa. - 3anopixoka : HY «3anopisbka nosirexsikay, 2023. - 186 c.
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5. TibpunHa 3ropTKoBa Mepeska 1jis1 00p0oOKY 306pakeHb PEHTTEeHiBChbKUX 3HIMKIB /17151 BUSIBJIEHHS 3aXBOPIOBAHHS
COVID 19/ [€. M. ®enopuenko, A. O. Omnifinuk, O.0. CrenaHeHko, T. B. ®egoponyak, M. O. YopHoOYK, C. K.
KopHnienko] // Peectpauis, 36epiranHns i 06pooka ganux. - 2022. - T.24. - N22. - C. 11-23.

6. Framework for the online education with the distributed educational resources / [G. Tabunshchyk, A.
Parkhomenko, S. Subbotin et al. ]/ / Towards a hybrid, flexible and socially engaged higher education / Eds. M.E.
Auer, U.R. Cukierman, E. Vendrell Vidal, E. Tovar Caro. - Cham: Springer, 2024. P. 247-254 (Lecture Notes in
Networks and Systems, vol. 899).

7. Kharchenko A. The Development of a Genetic Method for Predicting the Incidence of Diabetes / A. Kharchenko,
A. Oliinyk, I. Fedorchenko, A. Stepanenko, T. Fedoronchak, M. Saman // Advanced Computer Information
Technologies : 11th International Conference, Deggendorf, 15-17 September 2021 : Conference proceedings. -Los
Alamitos : IEEE, 2021. - P. 708-713.
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