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Pedepar:

1. Inceprariisi € KOMIJIEKCHUM JIOCJIIKEHHSIM 3 PO3POOKY, aHai3y, OLIiHKY Ta 3aCTOCYBaHHS iHpopMaLifiHO-
IHT€JIEKTyaIbHOI CUCTEMU OLIIHKU Ta IIPOTHO3YBAHHS SIKOCTi Xap40BOi IIPOAYKLii. AKTYaJIbHICTb TEMU JOCIIiI>KEHHS
3YyMOBJIEHA TUM (PAKTOPOM, 110 YIPaBJIiHHS SKICTIO BUPOOHMITBA XapyOBOi IPOAYyKIii BUMarae po3pooku
KOMILJIEKCHO] iHpOpMaLifiHO-iHTeJIEKTYaIbHOI CUCTEMU, SIKA IPYHTYEThCS HAa MOJEIOBaHHI iHPOpMaLIiiHIX
IIOTOKiB BUPOOHMUYOTO [IPOLIeCY, 3aCTOCYBaHHI ePEKTUBHUX METOMIB MiATPUMKY IPUNHSATTS pillleHb, OCHOBHUX
METOMAX OLiHKM Ta ITPOTHO3YBAHHS [TOKA3HUKIB SIKOCTI TPOAYKLi, 10 IPpU3Bee A0 MifBULEHHS SIKOCTI NPOLYKUil.
Cy4acHuil po3BUTOK LM(POBOTO CBiTy MiABUILyE€ BUMOTU IO IOOYA0BU iH(POPMaALIIMHNAX CUCTEM [1J1S1 MOHITOPUHTY,
OLIiHKH, TPOTHO3YBAaHHS Ta MiATPUMKYU IPUNHSTTS pillieHb Ha MiIIPUEMCTBAX, Ki € BUpOOHMKAMU NPOIyKLii a60
TOBapiB 3arajIbHOTO BXXUTKY. Taki BUKJIMKY IOTPEOYIOTh BUKOPUCTAaHHS Cy4YaCHUX iHHOBALIHUX MiAXO0iB 100
o6y 10BY iHGOPMaLiiHUX CUCTEM, BKJIIOYAIOUM BUKOPUCTAHHS €JIEMEHTIB IITY4HOTO iHTEJIEKTY, a caMme 6a3 3HaHb
Ta HEPOHHUX MepeX. [HPpopMaLiliHO-iHTeIeKTya/lbHi CUCTEMU 3/1aTHi 3a6e31e4nTi €(PEeKTUBHY Ta MOTYKHY

HiATPUMKY LO[I0 TIPUMHSTTS PillieHb, sIKa He BifCIIiIKOBYETHCS B TPAAULIIMHNX iHPOpMaliIHMX CUCTEMAX.



IHpopmaLifiHO-iHTeNeKTyalbHi CUCTEMU BKJIIOYAIOTh Pi3Hi ACIIEKTH IIPOrPAMHOTO 3a6e3MedYeHHs], 00IalHaHHS Ta
MaCHUBH JAHUX [1J1 3a6e3ne4eHHs MiATPUMKY IIPUNHSATTS PillleHHS Ha OCHOBI iHT€JIeKTyaJIbHOIO aHaJIi3y JaHUX.
[HTEeNeKTyasIbHUN aHAi3 JAHUX [TIO€AHY€E METOAU CTATUCTUYHOIO Ta WITYYHOTO iHTEJIEKTY 3 METOIO OTPUMaHHS
HOBUX 3HaHb Ta BCTAHOBJIEHHS 3aKOHOMIpDHOCTE! B YMOBax HEBU3HAY€HOCTI iHpopmauii. [I7s1 Bizyanizauii
apxiTeKTypy KOMIIOHEHTIB Ta MOJYJIiB iHOPMAaLiiHO-iHTEJIEKTYaJIbHOI CUCTEMU BUKOPUCTOBYETbHCS CLIEHAPHO-
1i71bOBUM aHasi3 Ha OCHOBI rpadoBUX Ta IporpadoBux Mojesel, o BifodpaxaloTh Ta AeTali3yl0Tb OCHOBHI L1ijIi,
(axTOpU BIIJIMBY HA CTPYKTYPY MOJEJI, onepalii Ta MixXonepaniizi 38’a3ku. To6To, iHTerpoBaHa iHpopmaniliHo-
iHTesIeKTyaslbHa CUCTEMA NOeJHYeE B COOi pi3Hi MificucTeMHU, sIKi IOCTITHO B3a€MOJ{I0Th MiX CO60I0, BIUIUBAIOTh HA
3arajipHy e(peKTHUBHICTb iHpOopMaLlifiHOI cUCTEMHU Ta CIIPSIMOBAaHI Ha 3a6e3Me4YeHHs SIKOCTi MPOAYKILi.
InpopmanifiHo-iHTeNeKTyalbHi CUCTEMU aKTHBHO BUKOPUCTOBYIOTHCS [J1s1 3a0€3I1eYeHHs IKOCTi BUPOOHUYHMX
IpoLeCiB Ta IPOAYKIl MIsIXOM iHTerpauiil GyHKUiil 0OMiHy 3HAaHHSIMU, IOBSI3aHUMU 3 TOKa3HUKAMU SIKOCT]
IIPOAYKIii, 3 MeTOo10 3a6e3redeHHs iX aBTOHOMHOCTI 3a JOIIOMOT'OIO €JIeMEHTIB ITYyYHOTo iHTesiekTy. CTBOPEHHS
TaKUX CUCTEM BHMMarae Io€IHaHHs HOBITHIX iHPOpMaIiliHUX Ta iHTeJIeKTyaJIbHUX T€XHOJIOTIH, XMapHUX 00YMCIIEHb,
AHaJIITUKY BEJIMKUX JaHUX. 30KPEMA, i€ BKJII0Yae BUKOPUCTAHHS MOXJIMBOCTEN iHTerpauii janux inpopmMauinHux
CUCTEM, [IPUMHSATTS PillleHb TA 30ATHICTb PearyBaTy HAa HasIBHI CUTYAllii, IPeACTaBJIEHHS PE3YJIbTaTiB Yepe3
indopmaniitHi naHesi Ta iHTEpaKTHBHI BidyasibHi IaHeJIi, a TAKOK BUKOPUCTAHHS iHTeIeKTyaJlbHUX CEHCOPHUX
TEXHOJIOTI!. IHTerpoBaHi cCuCcTeMH, IIPOBOMSYM IHTEJIEKTYaIbHAN aHAJIi3 JAHUX T4 BUKOPUCTOBYIOYM TEXHOJIOTII
LITYYHOTO iHTEJIEKTY, JO3BOJISIOTh PO3YMITY Ta IPOTHO3YyBATU Pi3HOTO poay cutyarii. OfHiero i3 BaKIMBUX
XapaKTePUCTUK iH(POpPMaLiIHO-IHTeIeKTyaIbHUX CUCTEM OL[iHKM Ta IPOTHO3YBAHHS SIKOCTi MPOAYKILIi €
3abe3nevyeHHs iHGOpMAIiTHUX ITOTOKIB MiX iX CKJIaJOBUMHU, & TAKOK BUSIBICHHS MOXJINBUX NedEeKTiB 1e 10
II0YaTKy npouecy. ToMmy [esiki KOMIIOHEHTH iHpOpMaLiliHO-iHTeIeKTyaabHOI CUCTEMU MOXYTh BUKOPUCTOBYBATHU
CTaTUCTUYHI METOIIY YIIPABJIiHHS J151 BUSIBJIEHHS QaHOMAJIill Ha €Talli iX MOKJIMBOrO BUHMKHEHHS], IOKPAIIYIOUX TUM
camMuM e(eKTUBHICTb YIIPaBliHHS SKicTio. DOpMyBaHHS 3HaHb-IAHUX Yepe3 CUCTEMU 300Dy IaHUX TTO3BOJISIE
aHasli3yBaTU Ta BizyasisyBaTu iHpopmalliio B peXXUMi peasIbHOro yacy, 1o 36iblye e(peKTUBHICTb IIPOLIECY
IPUMHATTS pilleHb. IHpOpMaLIiiHO-IHTeIEKTyaJIbHA CUCTEMA OLiHKU Ta IPOTHO3YBaHHS SKOCTI IPOAYyKIii TOBMHHA
BiATIOBiIaTH BUMOTaM Ta HA/IABATH IIOCTiliHe MiABUIIEeHHS e(EeKTUBHOCTI PYHKIIOHYBaHHS CUCTEMHU B L[ITIOMY.
[lTozo acnekTy iHTeseKTyatisalii SKOCTi, BaXKJIMBUM CTa€ BUKOPUCTAHHS IiXO/iB, 110 6a3yIOThCS Ha 3HAHHSIX, JJ15
CTBOPEHHS Ta €KCIIyaTallii CUCTeMU Ha BiAMiHHY BiJl TpaAuLiMHUX NigXoAiB. BUuHMKae noTpeda B METOAAX Ta
METOJOJIOTISIX 1711 OIIMCY BUMOT IIOZ0 MalbyTHBOI CUCTEMHU, ONMCY 3a[iSTHUX €TAIliB [IPYA TPOEKTYBAHHI,
BiOOpaskeHHSI IIOCIiTOBHOCTI Il Mi’K CCTeMaMU Pi3HUX PiBHIB BUPOOHMUYOrO HifriprueMcTsa. MeTtonosoris SysML
IO3BOJISIE AaHAJII3YBATU, KOHKPETHU3YBATH i TPOEKTYBATU TaKi CKJIaJHI CUCTEMU 3 METOIO MiIBUILIEHHS iX SKOCTI.
InopmariliHi Ta KOMYHIKalilHi TEXHOJIOTii CTPIMKO PO3BUBAIOTHCS, XMAPHI TEXHOJIOTI] CTAIOTh BCE Oisblie
3aTpebyBaHUMU Ta JJO3BOJISIIOTH MIO€HYBATHU (Pi3N4HNMIA Ta BipTyasbHUI CBIiT HA OCHOBI IPOTPaMHOTO 3a0€3MeYeHHS
i3 BiIKpUTUM BUXITHUM KoZoM. [y po3pobku iHdopmauiiiHoi naHesi iHpopmanifiHO-iHTeIeKTyalbHOI CUCTEMU
OLiHKM Ta IIPOrHO3yBaHHs SIKOCTi IPOAyKUii BUKoprucTtaHo cepeposuiie NODE-RED i3 BiTKpUTUM BUXIIHUM KOJOM.
Indopmariiina naHesb pejcTaBieHa y BUIIISLAL AaOOpAy, SIKU CKIaaeThes 3 KOJIEKIii Bidyasisallii esemMeHTiB

17151 TIpeCTaBJIeHHS JAaHUX Ipolecy yepes intepdeiic kopucrtysaya (UI).

2. The dissertation represents a comprehensive study involving the development, analysis, assessment, and
application of an information-intelligent system for quality evaluation and forecasting of food production. The
relevance of this research topic is driven by the fact that managing the quality of food production requires the
development of a comprehensive information-intelligent system based on modeling information flows within the
production process, the utilization of effective decision support methods, and fundamental approaches to
evaluating and forecasting product quality indicators, ultimately leading to an improvement in product quality. The
contemporary advancement of the digital world has increased the demands for building information systems for
monitoring, assessing, forecasting, and decision support in enterprises that produce consumer goods or products
for general use. Addressing these challenges necessitates the adoption of innovative approaches, including
elements of artificial intelligence, such as knowledge bases and neural networks. Information-intelligent systems
are capable of providing effective and robust decision support that traditional information systems cannot offer.



Information-intelligent systems encompass various aspects of software, hardware, and data arrays to facilitate
decision support through intelligent data analysis. Intelligent data analysis combines statistical and artificial
intelligence methods to acquire new knowledge and establish patterns in conditions of information uncertainty. To
visualize the architecture of components and modules of an information-intelligent system, scenario-based
analysis is employed, based on graph and flowchart models that illustrate and detail primary goals, factors
influencing the model's structure, operations, and interoperations. In essence, an integrated information-
intelligent system combines various subsystems that interact continually, affecting the overall effectiveness of the
information system and aiming to ensure product quality. Information-intelligent systems are actively used to
enhance the quality of production processes and products by integrating knowledge exchange functions related to
product quality indicators to provide autonomous decision-making capabilities through artificial intelligence
elements. Building such systems requires the fusion of state-of-the-art information and intelligent technologies,
cloud computing, and big data analytics. This includes data integration, decision-making capabilities,
responsiveness to real-time situations, presentation of results through information panels and interactive visual
displays, and the use of intelligent sensor technologies. Integrated systems, by conducting intelligent data analysis
and utilizing artificial intelligence, enable the understanding and prediction of various situations. One of the
critical characteristics of information-intelligent systems for product quality evaluation and forecasting is the
management of information flows among their components and the detection of possible defects before the
production process begins. Thus, certain components of the information-intelligent system may employ statistical
management methods to detect anomalies at their potential onset, thereby improving the quality management
efficiency. Knowledge data acquisition through data collection systems allows for real-time data analysis and
visualization, enhancing the decision-making process. An information-intelligent system for product quality
evaluation and forecasting should meet requirements and continually enhance the system's overall performance.
Concerning the aspect of quality intellectualization, the use of knowledge-based approaches becomes crucial for
creating and operating the system, differentiating it from traditional methods. This necessitates methods and
methodologies for describing the requirements for the future system, specifying the involved stages in design, and
depicting the sequence of actions between systems at different levels of the production enterprise. The SysML
methodology allows for the analysis, concretization, and design of such complex systems to enhance their quality.
Information and communication technologies are rapidly evolving, and cloud technologies are becoming
increasingly popular, allowing the integration of the physical and virtual worlds based on open-source software.
For the development of the information panel of the information-intelligent system for product quality evaluation
and forecasting, the open-source NODE-RED environment was used. The information panel is presented in the
form of a dashboard, consisting of collections of visual elements for data representation through a user interface
(UD).
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