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2. Methods and network models based on fuzzy logic for the analysis of statuses of complex plants states

Pedepar:

1. luceprarifina po60oTa MprUcBsIYeHa CTBOPEHHIO HOBUX METO/IIiB i MEpEKeBUX MAaTEMATUYHUX MOJIeJIel Ha OCHOBI
HEYITKOIi JIOTiKM 17151 aHaJIi3y ! OLiHKU CTaHiB CKJIaJHUX 00'€KTiB, IPOLIECU B SIKUX € iepapXiYHUMU, Ha MHOXXUHI
BifHOLIEHD "yMOBa-Aisa". OTpUMaHO HOBi HAYKOBi PE3YyJIbTATH, 110 MAIOTh [IEPEBArv HaZ, iICHYIOYVMU PilllEHHAMU.
Briepuie 3aniporoHOBAHO [1JIs1 HEUITKUX MPOLECIB, sIKi B3a€MO/IIOTh HA MHOXXVHI BiIHOIIEHB "yMOBa - Hisl", MEPEXEBi
MaTeMaTU4Hi MOJieJli IPOoLIeCiB aHali3y NPOCTOPY CTaHIB CKJIAIHUX 00'eKTiB, sIKi BAKOPMCTOBYIOTh i€epapXito
PO3LINPEHUX KOJIbOPOBUX iHTETPOBAaHUX HEUITKMX Mepex [leTpi, 3aco6u cMHXpOHi3allii Ha OCHOBI KOJIbOPOBUX
iHriGITOPHUX AYT, MEXaHi3MHU YIIPaBJIiHHS MDKPIBHEBMMHU 3B'sI3KaMU NIPSIMO] Ta 3BOPOTHOI ii. B po6oTi Bnepie
3aMIPOMIOHOBAHO METOJ, aHAJIi3y MPOCTOPY CTaHIB Ta BUSIBJIEHHS BIACTUBOCTEN NOCSKHOCTI i HECYIIEPEYIMBOCTI IPU
B3aeMOJIii HEUiTKUX iepapXiyHuX NpoleciB. MeTo BKIIOYa€e NPSIMUNA Ta 3BOPOTHUN [TOKPOKOBUH LIiJIECTIPSIMOBAHUN
aHaJli3 HEeYiTKOro IIPOCTOPY CTaHIB i CTPYKTYPU MOZEJ 3 ypaxyBaHHIM KPUTEPIIB HOCSKHOCTI i HECYIIEPEYIMBOCTI.
HabyB nopanpmoro po3BUTKY METOZ, aHAJIi3y IPOCTOPY CTaHIB MiJ] yac B3aeMOii IPOLeCiB B 3aza4yax BUOOPY

aJIbTePHATUB CKJIAHUX 00'€KTiB, SIKUI BiIPi3HSAETHCS Bif, iCHYIOUMX JOAATKOBUM (GOPMYBaHHSIM KOMIIOHEHT, 1110



BiJOOPXYIOTh i€papXiyHiCTh, IPOCTOPOBi XapAKTEPUCTUKY Ta CUHXPOHI3aLilo [JI HEYiTKUX AUHAMIYHUX 00'€KTiB.
3acToCyBaHHS METO/IiB JO3BOJISIE MiABUIIUTY BipOTiAHICTD pillleHb, 0 NPUNMAIOTHCS, 3HU3UTU BUTPATU PECYPCIB
Iifl 9yac po3B'si3aHHs IPaKTUYHUX 337a4. 3allpOIIOHOBAHO CTPYKTYPY Ta QYHKIUi] iHCTpyMeHTalbHUX 3aCO0IB OLIIHKU

TEXHIYHOI'O CTaHy CKJIaJIHUX 00'€KTiB.

2. This work is dedicated to the creation of new techniques and network mathematical model based on fuzzy logic
for analysis and assessment of complex processes which are hierarchical in the plural relationships "condition-
action". New scientific results are achieved which have advantages over exicting solutions. For the first time there
are solutions proposed for fuzzy processes which interact on the set of "condition - action", network models of
state space analysis of complex plants, which use a hierarchy of extended color integrated fuzzy Petri nets,
synchronization resources on the basis of color inhibitorial arcs, control gears of between-level-sensitive direct
links and backward steps. To address the complex set of tasks there is for the first time proposed method of
analysis of state space and the properties of reachability and consistency in the interaction of fuzzy hierarchical
processes. This method includes the direct and inverse step focused analysis of fuzzy state space and the structure
of the model with the criteria of reachability and consistency. The method of analyzing the states space in the
interaction processes in the problem of the choice alternatives of complex plants has further developed, which
differs from the existing in creation of additional components that reflect the hierarchy, the spatial characteristics
and the synchronization for the fuzzy dynamic plants. Applying this methods could improve the accuracy of the
decisions that are taken to reduce the cost of resources in practical problems solving. A structure and function of
tools assessing the technical state of complex objects is offered.
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