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1. PobacTHO-0ONTUMAaJbHI CUCTEMU YIIPABJIHHS CKJIAJHUMU TEXHOJIOTIYHMMU 00’€KTaMHU Xap4yOBOi IPOMUCIIOBOCT]

2. Robust optimal control systems for complex technological objects of food industry

Pedepar:

1. 3a pesyspTaTaMu AUCEPTALiIHOTO OCTII>)KEHHS], @ TAKOXK KOMIIJIEKCY HAyKOBOJOCIIAHUX Ta IPUKJIAIHAX POOIT 3a
TEMAaTUKOIO [CepTallii 3alIPONIOHOBAHO PO3B'I30K HAYKOBO-TEXHIUHOI NP0O6JIeMH, 110 NOJIsAra€ B pO3poOJIEHH] Ta
BIIPOBAJPKEHHi pO6ACTHO-ONTUMAJIbHAX CUCTEM K€PYBAHHS /1711 TEXHOJIOTIYHMX 00’€KTiB Xap40BOi TPOMUCIIOBOCTI
(TOXII), mo ¢pyHKIiOHYIOTh B YyMOBaX HEBU3HAYEHOCTI, Ta CTBOPEHHI HAYyKOBO-METO0JIOTIYHUX OCHOB iX
3aCTOCYBaHHS Ta IIPOEKTYBAHHS [171s1 3a0€e311e4eHHs IIiIBULLIEHHS €HEPro-, pecypcoeeKTUBHOCTI Ta SIKOCTi
Brpo6bHuuTea. CxangHi TOXIT xapakTepusyloThCS MHOKHHOIO XapaKTEPUCTHK, 30KPEMa HEeJIiHINHICTb,
3aTi3HIOBAaHHS, 6araTOBUMIPHICTh, HECTaL[iOHAPHICTH Ta iH. TouHi MatremaTtuyHi Mmogeni Takux TOXIT matoTh
BHCOKUI ITOPSITIOK Ta K HACJIIJOK YCKIIATHIOIOTh po3po0OKy cuctemu KepyBaHHs (CK). Ase MokHa 3aaTu
MaremaTudHy mogesib TOXIT HeBUCOKOTo NMOPSIKY Ta ONUCATH 00J1aCTh HEBU3HAYEHOCTI TIapaMeTpiB abo
cTpykTypu Takoi mogeri. Toni cunres cucremu KepysaHHsa TOXIT HEOOXiIHO IPOBOIUTH 32 POOGACTHUMU

Kpurtepismu. CbOrofiHi iCHYIOTh pi3HOMaHITHI METOAM po6aCTHO-ONTUMAJIBHOTO KEPYBAHHS, OJIHaK 0COOJIMBOCTI



TOXII BuMararoTb 0CO6IMBOrO MigX01y 4O PO3POOKU Ta MPOEKTYBAHHS TaKUX CUCTEM, IO 6a3yeThCS HA
KOMIIJIEKCYBaHHI 3 TPaAULiNHUMU MeToamu cuHTe3y Ta cTpykrypamu CK TOXII. [IpoBeneHa cucrtemaTusaris
icHy10uMX MeTOZiB pOOACHOI CTIIKOCTi, p06aCTHOONTUMAJIBHUX METOJIiB, @ TAKOX MeToAiB cuHTe3y CK 111 06’eKTiB
3 HEBU3HAYEHOCTIMU. Br3HaueHi npobsemy, 10 YCKIAAHIOIOTh 3aCTOCYBaHHSI POOACTHMX METOLIB [JIs1 CKJIAIHUX
TOXII, 10 SIKMX HaJIeXUTh: BiICYyTHICTb TPOCTUX MeTOAIB ineHTudikanii maTemarnynux mogesnein TOXII 3
HEBU3HAYEHOCTSIMY, 1I0 OpieHTOBaHa Ha pOOACTHE KePYyBaHHS Ta HEPO3YMiHHSI CyTHOCTiI POOACTHOTO KPUTEPit0
KEPYBaHHs Ta MOTo 3B'S13Ky 3 iIHKEHEPHUMU BUMOTaMU [0 cUCTeMU. JI71s1 3a/1a4yi MOHITOPUHTY 3allpOIIOHOBAaHI
KisnbKicHi ouinku BigTBOproBaHocTi CK TOXII, Ha OCHOBI SIKMX MOKHA OLIiHUTU CTYIIiHb CTAPiHHS CTPYKTYPU Ta
napametpiB CK Ta 3po6uTu BUCHOBOK I1po nepekoHcTpytoBaHHs CK TOXII. ITporHo3 OLiHKY BifTBOPIOBAHOCTI
BUKOHY€ETHCSI HA HEMPOHHIN MepeXi, [0 pO3pax0oBye CEPil0 HACTYITHUX 3HAYEHb PETYJILOBAHUX Ta KEPYBaJIbHUX
3MiHHUX. Ha OCHOBI 3alIpONIOHOBAHOr0 METOy €(PeKTUBHOTrO po3pobieHHs Ta MoHiTopuHry CK TOXII, mo
CKJIaIA€THCA 3 3alPOTIOHOBAHMX PillleHb, CTBOPEHO CUCTEMY IMIITPYMKY IIPUIHATTS PillleHb, IO B
aBTOMAaTH30BaHOMY PE>KHMMi BUKOHY€E PO3POOKY Ta BUKOHY€E MOHITOPUHT BifTBopioBaHocTi CK TOXII.
3aIpoIIOHOBAHO JIEKiIbKa apXiTEKTYp peasidalii CUCTeMU MiATPUMKU NPUNHATTS PillleHb Ta il OKpEMUX
KOMIIOHEHTIB. BiporigHicTb po3p061€HOro MeToy Ta MOXKJIMBICTb OTO BITPOBAIKEHHSI HA MiANPUEMCTBAX Xap40BOi
IIPOMHUCJIOBOCTI I'PYHTYETBCS Ha ITOCJIiIOBHOMY Ta KOPEKTHOMY BUKOPUCTAHHI 3alIPONIOHOBAHOI OHTOJIOTIYHOI
CHACTEMHU Ta aJITOPUTMIYHO-ITPOrPaMHOr0 3a6e3I1eyeHHs. AZIeKBaTHICTb IiATBEPIKYEThCS IPOBEEHUMU

PO3paxyHKaMU Ta aKTaMU BIIPOBAJIP)KEHHA Ha XaP4Y0OBUX Hi,ELHpI/IGMCTBaX.

2. Based on the results of the dissertation research, as well as a set of research and applied works on the topic of
the dissertation, is proposed a solution of the scientific and technical problem, which consists in the development
and implementation of robust control systems for technological objects of food industry (TOFI) in conditions of
uncertainty. In addition, the created of scientific and methodological foundations for their application and
designed to improve energy, resource efficiency and quality of production. Complex TOFIs characterized by many
characteristics, including nonlinearity, delay, multidimensionality, nonstationarity and others. Accurate
mathematical models of such TOFI have a high order and as a result complicate the development of the control
system (CS). However, you can specify a mathematical model of loworder TOFI and describe the area of
uncertainty of the parameters or structure of such a model. Then the synthesis of the control system TOFI must be
carried out according to robust criteria. Today, there are various methods of robust-optimal control, but the
features of TOFI require a special approach to the development and design of such systems, based on the
combination with traditional methods of synthesis and structures of the TOFI CS. The systematization of existing
methods of robust stability, robust-optimal methods, as well as methods of CS synthesis for plants with
uncertainties carried out. Problems that complicate the application of robust methods for complex TOFI, which
include lack of simple methods for identifying mathematical models of TOFI with uncertainties, focused on robust
control and misunderstanding of the essence of robust control criterion and its relationship to engineering
requirements. For the monitoring task, quantitative estimates of the reproducibility of the TOFI CS proposed,
based on which it is possible to assess the degree of aging of the structure and parameters of the CS and to draw a
conclusion about the redevelopment of the CS TOFI. The reproducibility estimation performed on a neural
network that calculates a series of the following values of adjustable and control variables. Based on the proposed
method of effective design and monitoring of the TOFI CS, consisting of the proposed solutions, a decision support
system has been created, which automatically performs the development and monitors the reproducibility of the
TOFI CS. Several architectures for the implementation of the decision support system and its individual
components proposed. The probability of the developed method and the possibility of its implementation in the
food industry based on the consistent and correct use of the proposed ontological system and algorithmic
software. Adequacy confirmed by the calculations and implementation acts at food enterprises.
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