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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 50.47.29

Tema gucepranii:
1. CuHTe3 iMiTalliiHUX HaBYAI0YMX MOZEJIEN 1J1s MiATOTOBKU ONIEPATOPiB XiMiKO-TEXHOJIOTTYHUX MPOLECIB

2. Synthesis of simulation training models for training of chemical-technological processes operators

Pedepar:

1. O6'exT mocmimkeHHs - 6e3rnepepBHi XiMiKO-TEXHOJIOTiYHi rpoiiecu. MeTa JOCiIKeHHs - CUHTe3 iMiTalliitHIX
Mogesied XiMiKO-TeXHOJIOTIYHUX [IPOLECIB /1151 HABYaHHSI ONlepPaTOPiB-TEXHOJIOTiB. MeTOnU NOCHiIKEeHHS: METOOU
Teopii aBTOMaTUYHOIO KEPYBAHHA - [JI JOCJIIKEHHS MOZEJIEN i CUCTEM KEPYBaHHS XiMIKO-TEXHOJIOTTYHUMU
IIpoLecaMy, METOIU Teopii alaliTUBHUX CUCTEM - J1JI1 PO3POOKU MOjieJiel JOCiI)KYBaHUX IPOLECIB, PEKYPEHTHI
MeTonM ineHTudikauii - 77151 CTBOPEHHs MOJiesIel HeCTallioHapHUX TEXHOJIOTiYHUX MPOLIECiB, METOAU TEOoPii
onTuMizallii - 151 po3po6Ku e(peKTUBHUX NTPOLeAyp ineHTUdiKalii Ta ynpas/iHHs, METOLU YACEBHOTO i HATYPHOTO
MOJIEIIOBAHHS - 1715 [IEPEBIPKU TEOPETUYHUX Pe3yJIbTaTiB. TeOpeTUYHI i MpaKTUYHI pe3yJbTaTh pobOTHU B
CYKYIIHOCTi PO3B'sI3yl0Th HAyKOB€ 3aBJIaHHS PO3POOKH iMiTalliliHMX HaBYalOUMX MOJeJIEN, BUKOPUCTOBYBAHUX Y
TpeHaxkepax J1s1 MiJrOTOBKY OllepaTopiB XiMiko-TexHoJIOrYHuX NnpolieciB. HaykoBa HoBU3Ha: 1) yriepiie
3aIPONIOHOBAHO NPOLEIyPY BU3HAYEHHSI SIKOCTI JIIHIMHUAX MOJieJIel eJIeMeHTa XiMiKO-TeXHOJIOTIYHUMHU CUCTEMaMU
(XTC) 11 ysaranbHeHOI JiHIHOI MOZei, SIKi Ha BigMiHY Bifl iCHYI0UMX JO3BOJISIIOTh BU3HAYUTU MOXJIUBICTD

BHUKOPHCTaHHS JIiHIHHUX MoZesiell ITpY BUPilleHH] NPaKTUYHUX 3a/1ay4; 2) yIeplie OTPUMaHi YMOBH 3yIIMHEHHS



npouecy ineHTudikalii B cCuCTeMi ajalTUBHOTO KEPYBaHHS 3 iIeHTU(PIKaTOPOM, 11O O3BOJISIE BUSHAUUTU YMOBU
3YIIMHEHHSI IPOLieCy KOpeKIii mapaMeTpiB Moeli, sIKi BUKOPUCTOBYIOTbCS 3 METOIO KEPYBaHHS; 3) yreplie
OTPUMAaHO OLiHKY BTPAT Bifj KEPYBaHHS JUHAMIYHUM 00'€KTOM 32 JOIIOMOTOI0 CTATUYHOI MOJIEIi, 1110 J03BOJIsIE
3a3fajeriib OLUiHUTHA MOXJIABI BTPATU NP BUKOPUCTAHHI TPOCTUX CTAaTUYHUX MOJeJIel 1J1s1 yIPaBIiHHS
IVHaMiYHUMU 00'eKTaMuy; 4) oiepsKajiy IoabNi PO3BUTOK aJaNTUBHI METOAM MOOYI0BY MaTeMaTUYHUX OJHO- i
6araToBumipHux mogesneit XTC, sKi Ha BiMiHY Bif] iCHyIOUMX 3aCHOBaHi Ha pEKypPEeHTHOMY METO/1i HallMEeHIINX
KBa/IpaTiB i BUKOPHCTOBYIOTh Pi3HY KiJIbKICTb anpiopHoi iHpopmaliii. 3acTocyBaHHs 3alIpOIIOHOBAHUX
(paxTOpU30BaHMX (POPM aTANTUBHUX METOLIB ifeHTHdiKallil € MPOCTUM y peasisalii i 3abe3nedye CTIMKICTb poLecy
noby0BU MaTeMaTUYHUX Mogesei. CTyIiHb yIIPOBaIKEHHS - Pe3yJIbTaTu AOCJIIPKEHHS BIIPOBA/I)KEHO B
Jep>kaBHOMY HayKOBO-/I0CJIiTHOMY 1 IPOEKTHOMY iHCTUTYTi 0cHOBHOI Ximii "HITITXiM" y M. XapKoBi (aKT
ynposajxeHH Bif, 28.01.2004 p.) Ta [To6yxcbkoMy (pepoHiKeseBOMY KOMOIHATI (aKT yripoBazpkeHHs Bif 14.10.2009
P.); HayKOBi IOJIOKE€HHS, BACHOBKY i peKOMeHallii, BUK/Ia[eHi B AucepTallii, BAKOPUCTAaHO B HaBYaJIbHUX Kypcax
"ABTOMAaTHU3allis1 0OOPOOKM eKCIIepUMEHTAJIbHUX JaHuX" Ta "ABTOMAaTHU30BaHe IIPOEKTYBAHHS €JIeKTPOHHUX 3aC00iB",
110 YMTAIOTh CTyIeHTaM (aKyJbTETy €JI€KTPOHHOI TEXHIKM XapKiBCbKOTO HalliOHAJIbHOTO YHIBEPCUTETY
pazioenekTpoHiku (akT yrpoBamkeHHs Bix 15.09.2009 p.). Chepa BUKopucTaHHs - opraHisaiii, 1o 3aiiMaloThCs
npo6aeMaMu po3poOKKU aBTOMaTU30BaHUX CHCTEM KEPYBaHHS y rayny3sx HadpToBoi Ta XiMiYHOI IPOMUCIIOBOCTI, ¥

HaBYaJIbHOMY IIpOLeCi IPU MigroToBLi (paxiBLiB y ranysi LuPppoBUX CUCTEM aBTOMATHU30BAHOTO KEPYBaHHSI.

2. The research object - continuous chemical-technological processes. The research target - simulation models
synthesis of chemical-technological processes for training operators-technologists. The research methods:
control theory methods - to research the models and control systems of chemical-technological processes,
adaptive systems theory methods - to develop a model of the process, recursive identification methods - to create
models of nonstationary technological processes, optimization theory methods - to develop effective procedures
for identification and control, numerical and natural simulation methods - to test some theoretical results.
Theoretical and practical results in the aggregate solve scientific problem of simulation training models
development used in simulators for training operators of chemical-technological processes. The scientific novelty:
1) the procedures for determining the linear models quality of the element chemical-technological systems (CTS)
and generalized linear models, which in contrast to the existing permit to determine the possibility of using linear
models for solving practical problems were proposed; 2) the conditions of stopping the identification process in
adaptive control with an identifier that allows you to define the stopping conditions of the model parameters
process correction that are used to control were obtained 3) estimating the loss of a dynamic object control using
the static model, which allows early recognition of losses by using simple static models for managing dynamic
objects were obtained; 4) adaptive methods of constructing mathematical one- and multidimensional models CT'S,
which unlike existing ones based on a recursive least squares method and use different amounts of prior
information were further developed. Application of the proposed factorized form of adaptive identification is
simple to implement and provides stability of the process of constructing mathematical models. The degree of
implementation - a research implemented in the State research and design institute of basic chemistry "NIOHim"
in Kharkov (the act of implementation from 28.01.2004), and ferronickel factory of Pobuzhsk (the act of
implementation from 14.10.2009); scientific principles, conclusions and recommendations contained in the thesis
have been used in the training course "Automation of data processing"” and "Computer-aided design of electronic
means" to be read to students of electronic engineering faculty of Kharkov national university of radio electronics
(the act of implementation from 15.09.2009). Scope of use - organizations concerned with the development of
automated control systems in the sectors of oil and chemical industry, the educational process in the preparation
of specialists in the field of digital automated control systems.
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