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1. Inceprariis € 3aBepuIeHOI0 HAyKOBO-JOCJIiIHOK POOOTOI0, SIKA IIPHUCBSIYEeHA PO3po0Li Ta OOIPYHTYBAHHIO METOLY
aBTOMATHM30BAHOI OLIiHKU Ta MPOTHO3Y XiMIYHOTO CKJIaAy YaByHYy Ha BUITYCKY JOMEHHOI nevi. Y il nuceprauiinHin
PpOOOTi Ha OCHOBI OTPUMAHNX TEOPETUYHUX Ta EKCIIEPUMEHTAIbHUX PE3YyJIbTATiB PO3B'I3aHO aKTyaIbHy HAyKOBO-
IIPUKJIAJHY 33J1a4y CTBOPEHHS Ta JOCJIIXKEHHS METOly aBTOMATHU30BaHOI OLIHKY Ta IIPOTHO3Y XiMiYHOTO CKJIagy
4YaByHY Ha BUITYCKY JJOMEHHOI I1edi, 10 3a6e3revye 30iblIeHHSI TOYHOCTI Ta JJOCTOBIPHOCTI TPOTHO3Y JJaHUX,
nifBUILEHHS €(PEKTUBHOCTI yIIPaBJliHHS JOMEHHOIO IJIaBKOIO i, TAKUM YMHOM, JO3BOJIsIE 3a0€3M1eUNTH 3a/1aHy SKIiCTb
IIpOAYyKLii Py 3MEHIIEHHI MaTepiaJbHUX Ta (PiHAHCOBUX BUTPAT HA ii BUPOOHMLITBO. MeTOI0 AucepTaliiiHoi poboTu
€ MiJBUILEHHS SIKOCTi YITPaBJliHHS IIPOL€COM BUIJIABKM YaBYHY 33 PAXYHOK PO3POOKM HOBUX METOZIB Ta

IHCTPYMEHTIB OLIiHKM Ta IIPOTHO3Y, aJ€KBATHNUX XapaKTePy IPOLECIB, 10 NPOTIKAIOTh, 5Ki TO3BOJISIOTh MiABUIIUTH



TOYHICTb i OCTOBIPHICTb KOHTPOJIIO Ta IPOTHO3Y XiMiYHOTO CKJIa[ly YaBYHY Ha BUITYCKY JOMEHHOI neyi. O6’eKT
IOCJIiIKeHHS — IIPOoLieC BUIJIABKU YaBYHY B JJOMEHHOI I1edi. [IpefgMeT nocifkeHHs — MeToAu, 3aco6u Ta MoZei
CTBOPEHHS aBTOMATU30BAHUX CUCTEM KOHTPOJIIO Ta IIPOrHO3Y XiMiYHOIO CKJIaly YaBYHY Ha BUIIYCKY JOMEHHOI I1€Yi.
Jucepranis CKIagaeTbCs 3i BCTYILY, TPhOX PO3/iJliB, 3arajJIbHMX BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JiTEPATYPHUX
mxeped i3 99 HaliMeHyBaHb Ta 4 1OJATKIB. Y BCTYIi OOIPYHTOBAaHO aKTyaJIbHICTh TEMU JOCIIiIKEeHb,
cpopMyIbOBAaHO METY, 00’eKT, IpeAMeT i OCHOBHI 3aBIaHHS OCIiIyKeHb, OOIPYHTOBAaHO METOAU JIOCTIiIKEeHb,
BUKJIaJIEHO HayKOBY HOBM3HY 1 IPAKTUYHY 3HAYMMICTb OJlepKaHUX Pe3yJsbTaTiB, 3a3Ha4€HO OCOOMCTUI BHECOK
31000yBaya, IPEeJCTaBIEHO 3arajbHy XapakKTEPUCTUKY Ta CTPYKTYPYy OUCEPTALlii, a TAKOXK HaBELEHO BiJOMOCTI 110710
ny6Jiikauiii i pe3yspTaTiB anpobaliii i1 BIpoBal>)KeHHs! AUCePTaLiliHOi po6oTu. Y nepomMy po3zii AucepTaniiHo]
po60TH BUKOHAHO iH(popMaliiiHUI aHali3 aKTyaJbHOTO CTaHy MPO6JIEMU aBTOMATH30BAHOI'O KOHTPOJIIO Ta
IIPOTHO3Y XiMIiYHOTO CKJIAZly YaByHY. PO3IJISIHYTO «KJIACUYHI» METOAU Ta MOAEJi 06POOKU CTOXAaCTUYHUX IIPOLECIB i3
rayCiBCbKMM PO3IOAIIOM. PO3IJISIHYyTO METOOM Ta MOJIEJIi HEJIIHIMHOI AMHAMIKY Ta LETEPMIHOBAHOIO XaoCy.
BucynyTo rinoTe3sy I1po Te, 1110 iCHyI04Yi METOJIM OLiHKM Ta IIPOTHO3Y XIMIiYHOI'O CKJIJly YaByHY, IO 6a3yl0ThCS HA
rayCiBCbKOMY XapaKTepi CTOXaCTMYHMX 4aCOBUX PAiB, SKi [TOHAIOTH AaHi PO XiMIYHMN CKJIaJl, HEa[eKBaTHI
peasbHOMY 3aKOHY po3noiny. ChopMyaboBaHa MOCTAaHOBKA 33/1a4i AOCIIKEHHS. Y IPyroMy po31isli BAKOHaHO
IOCJIiIKeHHS CTOXaCTUYHUX BJIACTUBOCTEN NAaHUX (YaCOBUX PSAiB) ITPO XiMIYHUH CKJIaZ 4YaByHY. JloBeieHO
HEerayCoBiCTb JaHUX 4YaCOBUX PsZiB Ta OOIPYHTOBAHO TiNoTe3y Npo ix PppakranbHuil xapakrep. [lopanbmii
IOCJiIKEHHS (PpaKTaJbHUX BJIACTUBOCTEN YaCOBUX PSIiB ONHO3HAYHO MiATBEpIUINA BUCYHYTY rinoresy. byso
BCTaHOBJIEHO, 1J0 aBTOKOpeJIALiiiHa (PYHKIisI Mae Tak 3BaHUI «BXKUI XBiCT», TOOTO HE NparHe HyJs IpU
[IparHeHHi yacy criocTepeskeHHs [0 HecKiHueHHOoCTi. O6uncieHui 3a JoIoMorow RS-aHanizy rnokasHuk Xepcra
CTaHOBUB BeJIMYMHY Nopsaky 0,6189, o cBiguuTh Ipo camomofibHy BIaCTUBICTh (PaKTaIbHOTO NpoLecy. AHasi3
YaCOBUX PSZiB METOJAMU HEJIIHIMHOI IMHAMIKU Ta IETEPMiHOBAHOIO Xa0Cy I03BOJIUB OTPMMATHU IIPUHLIUIIOBO HOBY
indopmauiio (aHasi3 siTepaTypHUX IyKepeJsl He L03BOJIUB aBTOPY OTpUMaTH iHdopMallilo Ipo aHaJoriyHi
IOCJTiI)KEeHHS y 3B'5I13KY 3 IX BiZICYTHICTIO) PO BJACTUBOCTI Ta XapaKTepPUCTUKU IOCII/I)KyBaHUX YaCOBUX PsifiB. B
Pe3yJbTaTi AOCIiIKeHb 6YJI0 PEKOHCTPYHOBAaHO JUBHUI aTPAaKTOP, OTPUMAHO (Pa3oBUii MOPTPET JUHAMIYHOI
cucremu. QPazouii 6ipypKaLiiiH1il aHATi3 103BOIUB BUSHAYUTU (PA30Bi IEPEXOM CUCTEMU Ta KIacU(DiKyBaTH iX sIK
3MiHM y TeXHOJIOTii BeleHHs Mpoliecy abo sIK 3MiHU SKOCTi CHPOBMHHUX MaTepiasliB JOMEHHO] NIJIaBKU. Y TPETbOMY
PO31iai po3po6€HO METO/, OLiHKY Ta IPOTHO3Y JAaHUX ITPO XiMIYHUI CKJIaf, YaBYHY, BUSIBJIEHHS] aHOMaJlill IIPOLIECY
IIOMEHHOI IJIaBKY, 3alIPOTIOHOBAHO y3arajbHEHY CTPYKTYPY CUCTEMU YIIPaBJliHHS JOMEHHOIO I1JIaBKOIO. SIK 6a30BUii
METOJI, OLIiHKY Ta IIPOTHO3Yy O0yB BUKOPHCTAHUH aJIFOPUTM KajIMaHiBChbKoi dinbpTpauii. Lieit anroputm 6yB
MopudikoBaHMIl 114 BUNALIKy HEBiIOMOI aHaNiITUYHOI MoAesi mpouecy. Monudikaliist nosusrae B anpokcumaliii
4acoBOTO Psly B KOKHIl To4li Bifiliky psnom Teinopa. Po36iKHICTb OLiHKK 4epe3 KiHLeBUI NOPSIOK
AIPOKCUMYIOYOTO ITOJIIHOMA yCYBajlacs 3a JOIIOMOIrOX OPUIiHAJIBLHOIL IPOLENypH MiPaxyHKy CTaTUCTUKHU, L0

I03BOJISIE BUSIBUTH IIPOLIeC PO30IKHOCTI Ta JIKBiLyBaTU MOr0 HaCJiIKU.

2. The dissertation is a completed scientific research work, which is devoted to the development and justification
of new methods of automated estimating and forecasting of the chemical composition of cast iron at the output of
a blast furnace. In this dissertation, on the basis of the obtained theoretical and experimental results, the actual
scientific and applied problem of creating and researching methods of automated control and forecasting of the
chemical composition of cast iron at the output of the blast furnace was solved, which made it possible to increase
the accuracy and reliability of the forecast of data on the chemical composition of cast iron, to increase efficiency
management of blast furnace smelting and, therefore, to ensure the specified product quality while reducing
material and financial costs for its production. The aim of the dissertation is to improve the quality of control of
the iron smelting process by developing new estimating and forecasting methods and tools, adequate to the nature
of the ongoing processes, which allow increasing the accuracy and reliability of estimating and forecasting of the
chemical composition of cast iron at the output of the blast furnace. The object of research is the process of
smelting iron in a blast furnace. The subject of the research is the methods, means and models of creating
automated control systems and forecasting of the chemical composition of cast iron at the output of the blast
furnace. The thesis consists of an introduction, three chapters, general conclusions, a list of used literary sources



with 99 items and 4 appendices. In the introduction, the relevance of the research topic is substantiated and
formulated the purpose, object, subject and main tasks of the research, the research methods are justified, the
scientific novelty and practical significance of the obtained results are explained, the personal contribution of the
recipient is indicated, the general characteristics and structure of the dissertation are presented, as well as
information about publications and the results of the approval and implementation of the dissertation work . In the
first chapter of the dissertation, an information analysis of the current state of the problem of automated control
and forecasting of the chemical composition of cast iron is performed. "Classical" methods and models of
processing stochastic processes with Gaussian distribution are considered. Methods and models of nonlinear
dynamics and deterministic chaos are considered. It is hypothesized that the existing methods of estimating and
forecasting the chemical composition of cast iron, based on the Gaussian nature of stochastic time series that
provide data on the chemical composition, are inadequate to the real law of distribution. Formulated formulation
of the research problem. In the second chapter, a study of the stochastic properties of data (time series) on the
chemical composition of cast iron is carried out. The non-Gaussianity of the time series data was proved and the
hypothesis about their fractal character was substantiated. Further studies of the fractal properties of time series
unequivocally confirmed the proposed hypothesis. It was established that the autocorrelation function has a so-
called "heavy tail", that is, it does not tend to zero when the observation time tends to infinity. The Hurst index
calculated using RS-analysis was of the order of 0.6189, which indicates the self-similar property of the fractal
process. The analysis of time series by the methods of nonlinear dynamics and deterministic chaos made it
possible to obtain fundamentally new information (the analysis of literary sources did not allow the author to
obtain information about similar studies due to their absence) about the properties and characteristics of the
investigated time series.
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