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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. MeTonu, mozei Ta iHpopmaliliHa TEXHOJIOTiS TPOBEIEHHS BUIPOOYBaHb CUCTEM aBTOMATUYHOTO YIIPaBJIiHHS

00J1aHAaHHSM TipHUY0-36arayyBajibHOro BUPOOHUIITBA

2. Methods, models and information technology for testing the automatic control of mining-and-processing
enterprise equipment

Pedepar:

1. luceprauist IpUCBA4Y€HA BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-TIPAKTUYHOI 3a/a4i - MiABUIEHHS €(EeKTUBHOCTI
aBToMaru3allii BUpOOHUYMX IPOLiEeCiB Ha eTarax po3poOKU HOBUX KEPYIOUMX aJITOPUTMIB i CKIIAIHUX ITPOrpam
BUIIPOOYBaHb LIJIIXOM CTBOPEHHSI BifJIOBiIHUX METO/IB i MOeseil 1151 eMyJIsilii CUTHaIB i oBeIiHKY 06'eKTa i
aHaJi3y pob0oTH CUCTEM aBTOMATUYHOTO YIIPaBJliHHS. 3aIPOIIOHOBAHO TEOPETUKO-MHOXUHHY MOJIEb CTPYKTYPU
CHCTEMU eMYJISLii IOBEeAiHKM CKIaAHOTO TeXHOJIOTIYHOrO 06'€KTa IIPY M0T0 B3aEMOII 3 CHCTEMOIO YIIPaBJIiHHS.
Mopeb Bifpi3Hs€TbCS HASIBHICTIO IHTEJIEKTYaJIbHOTO areHTa, 10 peanisdye QyHKIii Bio6pakeHHs MHOXXUHU
KEPYIOUHUX BIIJIUBIB i CTaHIB 06'€KTa B MHOKHMHY BUXO/IiB, 1110 1a€ MOXJIMBICTb [100Y10BU €(PEKTUBHOI CUCTEMU
eMyJIsiLii i TecTyBaHHS 6€3 BUKOPMCTAaHHSI iMiTallilHUX MOjieJleil Ha OCHOBI PiBHSIHb AUMHaMiKU. PO3p0671€HO HEeUiTKy

004K CIII0BAJIbHY MOJIeJ1b BUPIlIeHHSI 33/1a4i iHTepIIOJIsLil BUXiIHUX CUTHAJIB 00'eKTa yIPaBIliHHS, SIKa



BMKOPHMCTOBY€ iH(POpMAaLil0 IIPO IOTOYHi BXiJIHi CUTHAJIY Ta apXiBHi JaHi 4aCOBUX MOCJiJOBHOCTEN BXiJHUX i
BUXiJHUX CUTHAJIB 00'€KTa yIIpaBJliHHS, 10 J03BOJIsIE THYYKO MOJIE/II0BATY MOBEiHKY 00'€KTa yIIpaBJliHHS 6e3
PO3pOOKU i BUKOPUCTAHHS CUCTEM IU(epeHIia/IbHUX PiBHSHb. 3alIpOIIOHOBAHO METO[, eMYJIsLlii 6e3repepBHOro
00'eKTy KEpyBaHHS Ha OCHOBI JJaHUX JaTa-JIOIPKUHTY, sIKill 3abe3nedye aBTOMaTUUHE BIIOPSIKOBYBAHHS BXiJHOI
indopmauii Ta GopmyBaHHS BUXiJHUX CUTHAJIB 00'€KTY yIIPaBJIiHHS 3 BiATBOPEHHSIM JIMHAMIYHUX BJIACTUBOCTEN
006'eKTY, 110 [,03BOJIsI€ €(PEKTMBHO BUKOHYBATH HAJIAIITYBaHHS Ta HAJIAJKY CUCTEM aBTOMAaTUYHOTO KEPYBaHHs 6€3
HaTyPHUX €KCIIEPMMEHTIB. YI0CKOHa/IIEHO MeToJ, ifeHTudikanii i cuHTe3y (QyHKILiOHAJIbHUX MOZEJIeN ITPOLIECy
BUIIPOOYBaHb CKJIQJHUX 00'€KTiB aBTOMATU3Aallii 32 paxyHOK (POPMyBaHHS CUTyaLilHUX AUHAMIYHUX MOZeel
TEXHOJIOTIYHUX O0'€KTIB i aHAJIi3y CUTYaLifHOrO BiyKy 06'€KTA, 1110 LO3BOJIsIE 3HU3UTH Yac i BUTpaTy Ha
HaJIarOJPKEHHS CUCTEM yIPaBiliHHS. Po3pobsieHo Ta peasizoBaHO iHPOpMalliliHy TEXHOJIOTi0 NiATPUMKHI
IIyCKOHAJIaro[I)XyBaJIbHMX POOIT i TECTOBUX NPOLELYpP CUCTEM aBTOMAaTUYHOTO YIIPABJIiHHS CKIAIHUMU
TEXHOJIOTIYHUMU TIpoliecaMu. JJOCiKeHo SIKiCTh po60TH MoZesel, MeToLy Ta iHpopMaliiiHoi TeXHOJIOoTii Ha

NpUKJIaZ] eMyJALii eeKTPOMEXaHIYHNX CUCTEM i TECTYBaHHS KEPYIOUMX aJITOPUTMIB.

2. The thesis deals with solving a current scientific and practical task - improving the efficiency of manufacturing
processes automation during new control algorithms and complex testing applications development through
appropriate methods and models for emulation of signals and object behavior and analysis of automatic control
systems operation. It has been proposed a set-theoretic model for a structure of emulating system of complex
engineering object behavior during its interaction with a control system. The model is notable for an intelligent
agent that performs mapping of control actions set and object conditions into a set of outputs, that allows
developing an effective system for emulation and testing without simulation models based on dynamics equations.
It has been developed a fuzzy computing model for interpolation of control object outputs. It uses information on
current inputs and archive data of time-dependent sequence of control object inputs and outputs, that enables
flexible modelling for control object behavior without systems of differential equations. It has been presented the
method of emulation of continuous object control based on data logging, which provides automatic ordering of
input data and forming of control object outputs with object dynamic properties mapping, that makes possible
effective setup and adjustment of automatic control systems without field experiments. It has been improved the
method of identification and synthesis of functional models for testing the automation complex objects by
situational dynamic models of technological objects and analisys of situational object response, that enables
reducing time and costs for control systems setup. It has been developed and implemented the information
technology to support commissioning and testing procedures for automatic control of complex engineering
processes. The quality of models, method and information technology has been investigated in emulation of
electromechanical systems and testing of control algorithms.
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