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controller

Pedepar:

1. O6'exTOM OOCTiAKEHHS € TpollecH 3i c1a60 GopMaTi3oBaHUMU MOJEJISIMU Ta HE CIIOCTEPESKHUMU MapamMmeTpamMu
3 BUCOKMM PiBHEM HEBU3HAYEHOCTI 3B'513KiB. MeTOI0 JOCIIiI)KEHHS € MiABUILEHHS IPOLYKTUBHOCTI C1ab0
(opmasnizoBaHUX TEXHOJOTIYHUX IPOLECIB 3 HENIPSIMUAM BUMIPIOBAaHHSM I1apaMETPIB LIJISIXOM PO3POOKHU 1
BIIPOBA/I)KEHHSI CUCTEMU KEPYBaHHS HAa OCHOBi HENPOMEPEKEBUX BUMIPIOBaHb i HEYITKOTO perynstopa. OCHOBHUMU
METOZAMU TOCIIIPKEHHS €: METOU TEOPii HEUITKUX MHOXMH, T€OPIii INTyYHUX HEMPOHHUX MEPEX IJI11 OTPUMAaHHS
OLIiHOK TE€XHOJIOTiYHUX NTapaMeTpiB. HaykoBe 3Ha4E€HHS [IOJISITa€ Y CTBOPEHHI METOJIa CUHTE3y CUCTEM YIPABJIiHHY,
y3arajabHEHOTrO /1Jis1 KJIaCy TeXHOJIOTIYHUX [IPOLIECIB 3 PO3NOiIeHMMU He BUMIPIOBAaHNMHU ITapaMeTPaMu Ta €s1abo

dhopmasizoBaHUMU MOJEJISIMU, PO3POOLI CTPYKTYPH CUCTEMHU YIIPaBJIiHHS, 110 3a0e3nedye epeKTUBHE KePYBaHHS B



YMOBaX HEBM3HAYEHOCTI OO0 IOTOYHOTO CTaHy npouecy. OTpMMaHi HayKOBi pe3yJIbTaTH AOCIIIKEHb € CYyTTEBUM
BHECKOM Yy PO3B'si3aHHS Ipo6JieMU OpraHisaliii mpouecy yrpasiiHHS TEXHOJIOTIYHUMU 006'eKTaMu 3i c1abo
dopmasnizoBaHUMU MOeIsIMU. BOHM PO3BHBalOTh METOZ0JIOTIYHY OCHOBY JIs1 iJIBUILILEHHS €PEKTUBHOCTI CUCTEM
VIPaBJLiHHS [JI51 AaHOTO KJacy npouecib. [IpakTuiHe 3HAa4E€HHS II0JISITa€ B TOMY, 110 3aIIPONIOHOBAaHI Ta TEOPETUYHO
PO3pO6JIeHI METOIM CUHTE3y CUCTEM YIIPABJIiHHS KOHKPETU30BaHi [IPY CUHTE3i CUCTeMU YITPaBIliHHS
PO3II0JiNIeHUM TEeXHOJIOTIYHUM IIPOLIeCOM MOIPiOHEHHS CUIIKUX MaTepiasiB. Yci 3allponioHOBaHi y po6oTi MeToau
peasizoBaHi nporpamHo. [IpakThyHe BUKOPUCTAHHS OJep>KaHUX PEe3yJIbTaTiB 103BOJINATD MiABULIUTH
IIPOAYKTUBHICTb TEXHOJIOTIYHOTO 00JIafHAHHS Ta SIKICTh BUXiZHOTO MIPOAYKTY 32 PAXYHOK 3MEHILIEHHS
HEBU3HAYEHOCTI IIPY YIIPaBJIiHHI Ta MiJBUIIEHHI TOYHOCTI OL[iHOK CTaHy MPOLIECIB, O 03BOJIUTh 3MEHIIUTH
eKCIUlyaTalliliHi Ta eHepreTu4Hi BUpoOHNYi BUTpaTH. HaykoBMMU pe3ybTaTaMu €: MOZIeJIb CUCTEMU KePyBaHHS
po3mozineHuMu 06'eKTaMH 3i €1a60 (pOpMali30BaHMMU MOJEJISIMU I HE CIIOCTEPEXYBAaHUMHU [1apAMETPaMU;
CTPYKTypa HEYIiTKOTrO PeryJsiTopa, mo GyHKIiOHyE B yMOBAaX HEBU3HAUEHOCTI CIiBBiIHOIIEHHS TapaMeTpiB
MIPOAYKTUBHOCTI i SKOCTi BUXiZJHOTO IIPOAYKTY; CTPYKTypPa HEMPOMEPEKEBOTO BUMipIOBava pO3NOAiIIEHUX
TEXHOJIOTIYHUX NTapaMeTPiB IIpoLecy, O iHTerpajbHO BiloOpaXKaloTh SKiCTb IPOTiKaHHS IIPOLIECY; CUCTEMA
KepyBaHH4 ¢j1a60 (popMasizoBaHUM MTPOLIECOM MOIPiGHEHHS HA OCHOBI HEUITKOTO PETYJISTOPA, 10 BUKOPUCTOBYE
iHdopmario Ipo MUTOMY IIOBEPXHIO MOPIOHIOBAHOIO MaTepiajy - IapaMeTpa, 110 iHTerpajabHO OLHIOE SIKIiCTh
IIPOTiKaHHS PO3MOIiJIEHOr0 NPOLieCy MO PibHEHHS; HelipoMepeskeBri BUMIPIOBA4 TUTOMO]I [IOBEPXHI
[O/IPiOHIOBAHOTO MaTepiasly Ha OCHOBI aCHMETPIi Ta eKCLeCy 3aKOHIB PO3IOAiNIeHHS aKyCTUYHOTO ¥ BibpaliliHOro
CUTHAJIIB, SIKi FeHePYIOTbCS NOPiOGHIOBAJILHUM arperaTom y npoueci po6otu. BripoBagkeHHs - ranysese. OfepkaHi
PEe3YyJIbTaTU MOXKYTb OYTH 3aCTOCOBAHI IpY CUHTE3i CUCTEM YIIPaBJliHHS 3 HEBU3HAYEHICTIO, SIK [J151 PO3IOiJIeHUX,
TaK i [17151 30CepeI’)KeHUX NPOLECiB, TAPAaMETPHU SIKMX He MiJISIraloTbh IPSIMUM BUMIpIOBaHHSIM. Po3pobieHa
CTPYKTypa HEYiTKOTrO PeryysiTopa Mo>Ke OyTH 3aCTOCOBaHA [1Jis IIPOLIECiB, Jie TIPY BUPOOJIeHH] Kepyrouoi fii
BHUKOPHCTOBYIOTHCSI iHTerpasibHi OLiHKY [1apaMeTpiB cTaHy. Pe3ysibTaTi po60TH MOXKYTb OyTH PEKOMEH0BaHi [0
BIIPOBA)KEHHSI Ha MiJIIPUEMCTBAX i B OpraHisallisix, sKi 3aliMalTbCsl PO3POOKOIO i eKCIIyaTallielo aBTOMaTU30BaHUX
CHCTEM YIPABJIiHHS, IJISIXOM BKJIIOYEHHS [0 CKJIAy Ail0YMX Ta CTBOPIOBAHUX CUCTEM, 30KPEMA IIPU pO3pOOLi

CUCTEM YIPABJIiHHS 17151 00'€KTIB B MAIMHOOYIiBHii1, TIepepoOHiil Ta ripHUY0-BUA00YBHIi ramy3sx MIPOMUCIOBOCTI.

2. The object of research are processes with weakly formalized models, unobserved parameters and high level of
uncertanly. The basic methods of research is: the theory of fuzzy sets; the theory of artifical neural networks for
formation a estimation of tecnological parameters. Scientific significance of results is creation of the control
system synthesis method, which can be used for class of technonogical prosesses with distributed unobserved
parameters and weakly formalised models; prodused structure of control system, which works in conditions of
present state process uncertanly. Results of the work developed methodology base for increase control system
productivity of class of technological processes. Practical significance consists of concretisation of the developed
methods and structures for the milling process. All methods has program realisation. Results of the work allow to
increase general efficiency of this process and output product quality. The scientific results are: the model of
control system for distributed objects with weakly formalized models and not-observed parameters; the structure
of the fuzzy regulator, that functioning in condition of the uncertainties of the correlation capacity parameters
with the output product quality; the distributed technological process parameters neural network meter structure,
that integrally display process behavior quality; the control system for weakly formalized process of milling based
on the fuzzy regulator, which used information on specific surface of the reduced material - a parameter,
integrally valuing distributed pulverizing process behavior quality; the neural network meter to specific surface of
the reduced material based on the asymmetries and kurtosis of the laws of the distribution acoustic and vibration
signals, generated by the milling unit in work process. Introduction - branch. Further use of the results received in
the dissertation is recommended in the synthesis of control systems for distributed and concentrated prosesses
with high level of uncertanly and unobserved parameters in research, design and industrial organisations.
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