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Pedepar:

1. IHTeNIEKTYyaIbHE CLLEHAPHO-CUHEPreTUYHE KEPYBAHHS TEXHOJIOTIYHUM KOMILJIEKCOM LIYKPOBOTO 3aBOLY —
KsanigikaniiiHa HayKoBa Ipalsl Ha NIpaBax pyKonucy. JJuceprauis Ha 3000yTTsI HAYKOBOTO CTYIIEHS CTYIIEHS
mokropa (inocodii 3a crienianpHicTIO 151 «ABTOMaTH3aLiS Ta KOMIIIOTEPHO-iHTEIPOBaHi TEXHOJIOTIi» —
HanioHanbHuit yHiBEpCUTET XapyoBUX TeXHOJOri MiHicTepcTBo ocBity i Hayku Ykpainu, Kuis, 2023. Po6ora
IIPUCBSIY€HA MUTAHHSM 301IbIIE€HHS €(DEKTUBHOCTI pOOOTH TEXHOJIOTIYHOTO KOMILIEKCY IIYKPOBOTO 3aBOAY LIJISIXOM
BU3HAYEHHS aTPAKTUBHUX CUTYaLiIHO-3HAYYIIMX 30H 17 3a4a4 CLIEHApDHOr'O KePyBaHH4, i Ha OCHOBI OIepaTUBHOI
iHTeJIeKTyaIbHOI aHAMITUYHOI 06POOKY JaHUX peasidyBaTy epeKTUBHI pecypcoollaiHi CTpaTerii yrpasiliHHS 3
BUKOPHMCTaHHSIM IHTeJIeKTyaJIbHUX MexaHi3MiB. [IpoaHasi3oBaHO TEXHOJIOTIUHNUII MPOLeC LyKPOBOTrO BUPOOHUIITBA

SIK CKJIaJIHUI 00'€KT KEPYBaHHS, OLliHKa PiBHS CUCTEM aBTOMaTu3allil 1ndy3iiHOro, COKOOYMCHOTO i BUTAPHOTO



BigaineHb. CPOpMyIbOBAHO TPOGIEMHU KEPYBaHHS MaTepialbHUMU IIOTOKAMU LIyKPOBOTO 3aBO1y. OKpECJIEHO
MEPCIEKTUBY PO3BUTKY TEXHOJIOTIYHOTO KOMILJIEKCY LIyKPOBOTO 3aBOJly Ha OCHOBI IPUHIUIIIB i METOZiB Cy4aCHOI
Teopii aBTOMaTUYHOTO YIIPaBJliHHS OpraHizalliflHO-TeXHIYHUMU 00'eKTaMU. BU3HaueHo, 1110 Npoliec BUPOOHULITBA
LIYKPY Ma€ XapaKTePUCTUKU CKJIAJIHOI TEXHOJIOTYHOI CuCTeMU. BapTo migKpecinTy, Mo iCHYIOTh IPOLECH 3
pisHuMU Qi3UKO-XiIMiYHMMU SIBULIAMU, 6araTo(aKTOPHICTIO, HECTALliOHAPHICTIO, BUCOKOI0 HEBU3HAYEHICTIO,
HEJTiHIMHICTIO Ta CKJIa[{HICTIO. XapaKTep noBeiHKY. []i xapakTeprucTuKy 06'€KTiB BUMaraoTh BUKOPUCTAHHS
[IepeloBUX TEOPETUYHMX i IPAKTUYHUX METOZIB i 6a3yl0ThCs HA Cy4yaCcHUX iHpopmMaliiiHuX TexHoorisax. [nsxom
CUCTEMHOTO aHaJIi3y, EKCIIEPTHUX ONUTYBAHb Ta KOTHITUBHOI'O MOJEJIIOBAHHS BU3HAYMIIU IIPIOPUTETHI TEXHIYHI
YUHHUKY, SIKi [IOKPALIYIOTh SIKICTb IPOAYKLI, ITiIBUILIYIOTh IPOAYKTHUBHICTb OGIafHAHHS Ta 3HIKYIOTb TUTOMI
BUTpaTU MaTepia/lbHUX pecypciB y BUPOOHULTBI LIyKpy. [IpoBeeHni1 aHali3 4acoBUX Ps/iiB OCHOBHUX 3MiHHUX
npouecis gedexocaTtypauii. 30iicHeHO (PinbTpallilo YaCOBUX PSLiB, ONEP>KAaHUX 3 PeaIbHOro 00'eKTa. Bu3Havanuce
[NOKAa3HUKY JISIMyHOBA fIK KijibKicHa Mipa. Lli MOKa3HUKY € ONHVMU 3 HAaBAXKJIMBILIMX XapaKTEPUCTUK aTPAKTOPA,
BOHHU [I03BOJISIIOTh BUBHAUUTHU: ® EHTPOIIiI0 JMHaMiYHOI crucTemu; ® GpakTajbHy PO3MipHICTh aTPaKkTopa; ®
XapaKTepHUI Yac nepenoadyBaHOCTi CUCTEMY; ® IOBEMIHKY cucTeMU. [Toka3HuKu JISIyHOBA CIyTyIOTh MipOIo
XAOTMYHOCTI IMHAMI4HOI cucTeMH. Lli MOKa3HUKU B NOCIIiIKYBaHUX YaCOBUX AAIOTh 3pO3yiMUM Te, 110 MOBEiHKA
CHACTEMMU € HE BU3HAYEHOIO, XaOTUYHOI0. [IpOBE€HO PEKOHCTPYKIiI0 XaOTUYHUX aTPAKTOPiB CUCTEMHU BiATIOBiIHO
Io Teopemu TakeHca. AHazi3 CKIaAHOTO NOBEiHKY 00'€KTa, SIKUH B CBOIO YEPTY BKJIIOYAE XAaOTUYHi [IpOsIBU
[TIOBOIKEHHS, IPOBOJIUTLCS 3a IOKa3HUKAMM KOPEJIALiHOI pO3MIPHOCTI CUCTEMU, KOPEJISALINHOI €eHTPOIIil
Konmoroposa, nokasnuka Xepcra i (ppakrasnbHoi po3mipHOCTi. OTpHUMaHi pe3ysbTaTi J03BOIUINA 3pOOUTU
BACHOBOK ITPO HasIBHICTb [iJITHOK Y 4aCOBUX PSJIax 3 IPOSIBAMU IE€TEPMIHOBAHOTO TIOBEIIHKM i 3 IEPEXOIaMU B
Xa0TMYHUI 260 CTOXaCTUYHUI PEXUMH, TOOTO YTBOPEHHIM AMCUINIATHBHUX IIPOCTOPOBO-4aCOBUX CTPYKTYP.
TexHIYHMI KOMILJIEKC IIyKPOBOTO 3aBOJly CUHTE30BaHO 3 CUCTEMOIO CIIJIBHOTO KepyBaHHs. ToMy opraHisanis
pecypco3bepiraiourx Kepymurx BIIJIMBIB 32 3aJJaHUMU aTpaKToOpaMu 3abe3redye BifoObpakeHHs OIITUMAJIbHOTO
peXuMy poboTH 06’eKTa. 3 BUKOPUCTAHHIM Cy4acHUX iHPOpMaLifHUX TEXHOJIOTIN CTBOPEHO CTPYKTYPY, aJITOPUTM
Ta IPOrpaMHe 3a0e3MeYEeHHsI CUCTEMU aBTOMAaTH3allii yIIpaBJliHHS TEXHOJIOTIYHUM KOMILJIEKCOM LIyKPOBOTO 3aBOJY.
ImiTauiiiHe MO/IE/IIOBaHHS Ta BUPOOHUYI BUIIPOOYBAHHSI 3aITPOIIOHOBAHOI0O TEXHIYHOTO pillleHHS MI0Ka3aHy, 10
[IOKpAILy€eThCs SIKICTh MPOAYKLL, IinBUILyeTbCs eeKTUBHICTb BUPOOHULTBA Ha 1,9%, 3MeHIIyeThCSl €eHeproBUTpaTa
Ha 3,6%, 3MEHIYIOTbCS BTpaTy 1yKpy Ha 0,08%. Po3pobiieHe alropuTMiyHe Ta IporpaMHe 3a6e3nedeHHs epeiaHo
10 BIIpoBajpKeHHs Ha BAT KammnepiBcbknil yKpoBuii 3aBoj. TakoXX MaTepiajiu BUKOPUCTOBYETbCS Y HABYAJIbHOMY
npoueci B HallioHaJIbHOMY yHiBEpCUTETi XapyOBUX TEXHOJIOTIN. Taka noBigka gomaeTtscs. Kio4dosi ciosa:
CLIeHapHO-CHHEpPreTUYHe KepyBaHHS, aBTOMATHU30BaHUI TEXHOJIOIYHUI KOMILJIEKC, SIKiCTb, iHTeIeKTyalbHa
cruCTeMa KepyBaHHs, BifiieHHs nedekocaTypallii, CuCTeMH YIIpaBJliHHS, LYKOP, ifeHTudiKallis, aBToMaTH3allif,
MaTeMaTU4Ha MOJEeJIb, TEXHOJIOTIYHM [IPOLEC, BEUBJIET [IEPETBOPEHHS, MATEMATUYHE MOJEJIIOBAHHS, MOJIEJIb,
HENPOHHI Mepexi.

2. Intellectual scenario-synergistic management of the technological complex of a sugar factory - Qualification
research paper with manuscript rights. Dissertation for obtaining the scientific degree of candidate of technical
sciences in specialty 151 "Automation and computer-integrated technologies" - National University of Food
Technologies of the Ministry of Education and Science of Ukraine, Kyiv, 2023. The work is devoted to the issues of
increasing the efficiency of the technological complex of the sugar factory by determining attractive situationally
significant zones for scenario management tasks, and on the basis of operational intelligent analytical processing
of data to implement effective resource-saving management strategies using intelligent mechanisms. The
technological process of sugar production as a complex object of management, the assessment of the level of
automation systems of diffusion, juice cleaning and evaporation departments is analyzed. The problems of
managing the material flows of the sugar factory are formulated. The prospects for the development of the
technological complex of the sugar factory based on the principles and methods of the modern theory of
automatic management of complex organizational and technical objects are outlined. It was determined that
technological processes of sugar production have characteristic features of complex technological systems, among
which it is worth highlighting the presence of processes with different nature of physico-chemical phenomena,



multifactoriality, non-stationarity, high degree of uncertainty, nonlinearity, complex nature of behavior. Such
features of the object require the application of advanced methods of theory and practice, as well as their
implementation on the basis of modern information technologies. By means of system analysis, expert surveys and
cognitive modeling, priority technical factors that improve product quality, increase equipment productivity and
reduce the specific costs of material resources in sugar production were determined. The analysis of time series of
the main variable processes of defecosaturation was carried out. Time series obtained from a real object were
filtered. Lyapunov indices were determined as a quantitative measure. These indicators are one of the most
important characteristics of the attractor, they allow you to determine: * entropy of the dynamic system; ¢ the
fractal dimension of the attractor; * characteristic time of system predictability;  system behavior. Lyapunov
indices serve as a measure of the chaoticity of a dynamic system. These indicators in the studied time periods
make it clear that the behavior of the system is undefined and chaotic. Reconstruction of chaotic attractors of the
system was carried out in accordance with Takens' theorem. The analysis of the complex behavior of the object
with intermittency, which includes chaotic manifestations, was carried out according to the indicators of
correlation dimension, Kolmogorov correlation entropy, Hurst index and fractal dimension. The technical complex
of the sugar factory is synthesized with a joint control system. Therefore, the organization of resource-saving
control influences according to the given attractors ensures the display of the optimal operating mode of the
object. With the use of modern information technologies, the structure, algorithm and software of the automation
system for managing the technological complex of the sugar factory were created. Simulation modeling and
production tests of the proposed technical solution showed that product quality improves, production efficiency
increases by 1.9%, energy consumption decreases by 3.6%, and sugar losses decrease by 0.07%. The developed
algorithmic and software was transferred to the JSC Kashperiv sugar factory for implementation and is used in the
educational process at the department of automation and intelligent control systems of the National University of
Food Technologies, as evidenced by relevant certificates. Key words: scenario-synergistic control, automated
technological complex, quality, intelligent control system, defecosaturation department, control systems, sugar,
identification, automation, mathematical model, technological process, wavelet transformation, mathematical
modeling, model, neural networks.
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