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Pedepar:

1. Inceprauist Ha 3000YTTSI HAYKOBOTO CTyIIeHs fokTropa ¢inocodii 3a cnenianbHicTio 122 - KoMI'IoTepHi HayKu —
HaujjoHanbHMH TEXHIYHUI YHIBEPCUTET «/JHIITPOBCHKA MOJIITEXHIKa». YKpaiHa. [JHinpo. 2024. B guceprauinHin
po6OTi BUpilleHa aKTyaJbHa HAyKOBO-IIPUKJIAJHA 337]la4a CTBOPEHHS iHPOPMaLiliHOi TEXHOJIOTII MPUIHATTS pillleHb
17151 e(PEKTUBHOTO IJIaHyBaHHS Ta KEPYBaHHS CKJIAIHUMU BUPOOHUYMMMU NIPOLIECAMU Ha OCHOBI €BOJIIOLIIHOTO
MeTony. MeTa i 3aBIaHHS JOCiIKeHHS. MeTolo pob0TH € MifBUILEeHHS e(PEeKTUBHOCTI, IIBUKOCTi OTPMMaHHSI Ta
SIKOCTI YIIPaBJIiHCbKUX PillleHb ITPY IJIaHYBaHHI CKJIaAHUX BUPOOHUYUX [IPOLIECIB B YyMOBAaX HEBU3HAYEHOCT] MIJIIXOM
CTBOpPEHHS iHOPMaLiiHOI TeXHOJIOTII NiATPUMKA IPUMHATTS pillleHb 3 BUKOPUCTAHHSIM €BPUCTUYHUX MOLTYKOBUX

MeTogiB. HaykoBa HOBM3HA OTPUMAHUX pe3yJbTaTiB: 1. Briepie 3arpornoHOBaHO riOpyUiHUN METO], YMOBHO]



ONTMMi3allii Ha OCHOBi pOIO YaCTOK Ta WTYYHOI iIMyHHOI CUCTEMHU, SIKUH, HA BiIMiHY BiJ] iCHyl0uux, epenbdayae nogin
MOMYJIALil Ha TPyNY, MDKIPYIIOBE 3MaraHHs Ta CTUCHEHHS MOMYJIALil, MeXaHi3M afamnTallii onepatopa CTUCHEHHSI.
3acTocyBaHHs METOAY B CKJafi iHpopmMalliiiHOi TeXHOJIOTii NiATPUMKY IPUMHSTTS PillleHb 03BOJIsSlE CKOPOTUTH Yac
OTPUMaHHS Ta MiJBUIIUTY SKiCTh LUX pillleHb. 2. Biepiue 3aponoHoBaHO MOAYJIbHY iH(GOPMaLiliHy TEXHOJIOTIIO
[IPUAHSTTS pilleHb B 3a7a4ax [1JIaHYBaHHS Ta KEPYBaHHS CKJIAIHIMU BUPOOHUYMMHU IIPOLIECAMHU, B SIKill KOXKEH
MOZyJb liependadae po3B’a3aHHS [1eBHOI ONTUMIi3aliliHOI 3a1a4i ri6pUAHUM €BOJIIOLIIHUM METOIOM. fi
3aCTOCYBAHHS [J03BOJISIE MiABUIINATY €(PEKTUBHICTb IPUNHATTS pilleHb Y BUPOOHMYMX NIPOLeCcax, a TAaKOX
ceprudikanii roroBoi npoaykuii. 3. YI0CKOHaNIEeHUI MeToM, CTAaTUCTUYHOI cepTUdiKalii NponyKuii Ha OCHOBI
BiZJHOBJIEHHS iHIMBiTyalbHUX JJ151 KOXKHOTO HAMEHYBaHHS MOZEJIe! ONTUMAJIbHOI CKJIaHOCTI, 10, Ha BiIMiHY Bif]
icHy10uMX, BUKOPUCTOBY€E OOMEXEHHS Ha CTYIIE€Hi IPEJUKTOPIB, SIKi MOXKYTh IIPUIMATH Bif'eMHi 3HaU€HHSI.
YII0CKOHaNIeHUI METO[, 4,03BOJIsiE CePTUPIKyBaTH NPOLYKIIiI0 6€3 NPSIMUX BUMipIOBaHb 3 BiTHOCHOIO TIOMUJIKOIO HE
Bulle 5%. 4. YI0CKOHa/NI€HN METO, TJIaHyBaHHS NOTPEOU y iHrpellieHTax Ha OCHOBI XiMIiYHOTO aHasi3y NpoAyKiii,
1110 BUPOOJISIETHCS, 1110 HA BiAMiHY Bif iCHYIOUMX Nependayae BilHOBIEHHS IPOTHOCTUYHUX MOJieslell po3p0o06ieHUM
riopuHAM €BOJIIOLITHUM METONOM. Lle o3BoJIsie OyAyBaTU [J1s1 KOKHOTO TUIY IPOAYKLii iHAKMBiNyanbHi MOaei
[IPOTHO3YBaHHS, 110 MAIOTh BiTHOCHY IIOMUJIKY He Buile 8,5% i 1151 OTpUMaHHS SIKMX [IOTPiGHO Ha TIOPSIOK MEHIIEe
HaBYaJIbHUX NPUKJIAZiB Y HaBYaIbHUY BUbipui. [IpakTuyHe 3HaUeHHS OJlep>KaHUX Pe3YJIbTaTiB MOJIsIrae y TOMY, 110
PO3po0bJIeHi y IucepTaliiiHOMy ociikeHHi iHpopMalliliHi TEXHOIOTii Ta METOIM AOBEAEH] 10 IPaKTUYHOI
peaizauii y BUTJIs7i IpOrpaMHUX MOZYJIB, IO MOXKYTh CIIJIBHO a0 HE3aJ1€5KHO BUKOPUCTOBYBATUCH [J1S
IiITPUMKY NPUMHATTS PillleHb CKJIaJHUX BUPOOHUUMX Mpolecax. Y NepuomMy po3ziii IpoBeeHo aHali3 3agadi
iHopmalifiHO-aHaMITUYHOTO CYIIPOBOY [IPOLECiB IPUIHSATTS KePYyIOUurX pillleHb B CKJIaHUX BUPOOHUYNX
IIpoliecax Ha NPUKJIaZi MeTalypriiiHoro nianprueMcTBa. BinzHaueHo akTyasbHICTb JOCTiIKEHb, pE3YJIbTATOM SIKUX
Mae craty nobynosa iHpOpMaLiiiHOI TEXHOJIOTI] MiATPUMKY IPUIHSATTS pillleHb B IPOLeCaX MUXTYBaHHS,
PO3KHMCJIEHHS Ta IPOTHO3YBaHHS MEXaHIYHUX BJIACTABOCTEN FOTOBOI IPOoAyKIii. [lokazaHo, 10 B MeKax
IIPOIIOHOBAHOI iHPOPMaLiliHOI TeXHOJIOTiI HEOOXiNHO BUPIMIMTH Ppsifi, ONTUMIZaLiMHUX 337a4, 110 MAIOTh 3HAYHY
KiJIBKiCTb OOMEKEHb Ta MOXKYTb PO3IVISHATUCS SIK 6araTokpuTepianbHi. HaronomeHo Ha e(peKTUBHOCTI
€BOJIIOLIIITHOTO MiIX04y 4O PO3B'sI3aHHs 6araToOKpUTepialbHUX 33[]a4 ONTUMI3allii y AifiCHOMY IPOCTOPI, 30KpeMa,

MeTO,lLiB Ha OCHOBI IIPUHLOUIIY POIO YaCTOK Ta MOIEJIIOBAHHAI HITYYHUX iMYHHI/IX CHUCTEM.

2. The dissertation solves the relevant scientific and applied problem of creating decision-making information
technology for effective planning and management of complex production processes based on the evolutionary
method. The purpose of the work is to increase the effectiveness, speed of obtaining, and quality of management
decisions in planning complex manufacturing processes under uncertainty by developing an information
technology for decision support using heuristic search methods. Scientific novelty of the obtained results: 1. For
the first time, a hybrid method of conditional optimization based on particle swarm and artificial immune system is
proposed, which, unlike existing methods, involves the division of the population into groups, intergroup
competition, and population compression mechanism for the adaptation of the compression operator. The
application of the method as part of the information technology for decision support allows reducing the time to
obtain and improving the quality of these decisions. 2. For the first time, a modular information technology for
decision-making in planning and managing complex production processes is proposed, where each module solves
a specific optimization problem using a hybrid evolutionary method. Its application allows increasing the efficiency
of decision-making in production processes and certification of end products. 3. The improved method of
statistical certification of products is based on restoring individual models of optimal complexity for each product
type, which, unlike existing methods, uses constraints on predictor degrees that can take negative values. 7 The
improved method allows for product certification without direct measurements, with a relative error not
exceeding 5%. 4. The method of planning the need for ingredients based on the chemical analysis of the produced
product has been improved, which, unlike existing methods, involves restoring predictive models using the
developed hybrid evolutionary method. This allows creating individual predictive models for each type of product
with a relative error of no more than 8.5% and requiring an order of magnitude fewer training examples in the
training sample. The practical significance: The developed information technologies and methods in the



dissertation research have been implemented as software modules that can be used jointly or independently to
support decision-making in complex production processes. In the first chapter, the problem of information-
analytical support of control decision-making processes in complex production processes was analyzed, using the
example of a metallurgical enterprise. The relevance of research, which should result in the creation of
information technology to support decision-making in batching, deoxidation, and forecasting the mechanical
properties of finished products, was noted. It is shown that within the proposed information technology, a number
of optimization problems with significant constraints, which can be considered multi-criteria, need to be solved.
The effectiveness of the evolutionary approach to solving multi-criteria optimization problems in real space,
particularly methods based on the particle swarm principle and artificial immune systems modeling, is
emphasized. In the second chapter, a hybrid method of conditional optimization is developed, which uses particle
swarm and artificial immune system approaches and involves dividing the population into groups with individually
variable agent numbers, intergroup competition, and population compression to counter convergence. The
application of the developed HIPSO method as part of the information technology for decision support allows
reducing the time and increasing the reliability and accuracy of the obtained solutions. During the study of the
proposed method, it was found that the coefficients of the speed components do not depend on the problem space
dimension; the number of groups into which the swarm is divided should increase with the increasing dimension
of the problem, and the number of defeats of a certain group of the swarm after which the given group dissolves
does not depend on the problem dimension; the total size of the swarm should increase proportionally to the
number of partition groups as the space dimension increases; the periodicity of intergroup compression should
increase with the problem dimension and can be chosen as a simple number within wide limits, while the
periodicity of intragroup compression does not depend on the dimension and can be taken as a simple number
from 7 to 13.
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