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1. MeTopmosoriuHi ocHOBU Ta iHdOpMaLliliHa TEXHOJIOTisI CTBOPEHHSI PO3MNOAiJIEHUX iHTeJIEKTyaJbHUX CUCTEM

2. Methodological basis and information technology of distributed intelligent systems creating

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLEC CTBOPEHHS PO3INOJiNEHUX IHTEJIEKTYyaJIbHAX CUCTEM; META JOCTIIKEHHS -
nigBUIIEeHHS e(PEeKTUBHOCTI 06po6ieHHs iHpopMallii Ta NPUNHATTS PillleHb Y COLIOTEXHIYHUX CUCTEMAX 32 YMOB
HETIOBHO1 BUBHAYEHOCTi 1 IMHAMIYHOTO OTOYEHHS IIJITXOM PO3PO0OJIEHHSI METOHO0JIOTIYHUX OCHOB Ta
iHpopmaliiiHOi TEXHOJIOTii CTBOPEHHS PO3MOAiTIEHUX IHTE€JIEKTYaJIbHMUX CUCTEM; METOIY AOCIIIPKEHHS - METOIU
CHCTEMHOTO aHaJi3y, Teopii KaTeropii Ta IWTYYHOr O iHTEJIEKTY, iIMITaLliTHOTO MOZEJIIOBAHHS Ta TEOPIl
MYJIbTUAT€HTHUX CUCTEM, XMaPHI TEXHOJIOTI; pe3yJIbTaT! - TEOPETUYHE y3araJlbHEHHS Ta HOBE BUPIIIEHHS
aKTyaJIbHOI HAyKOBO-TIPUKJIaAHOI Ipo6ieMu GOpMYyBaHHS METO/0JIOTIYHUX OCHOB CTBOPEHHS iHQOpMaLifHUX
CHCTEM, 1110 MaIOTh HEOOXi/IHi iHTerpaliliHi Ta iHTeIeKTyaNbHi BJaCTUBOCTI IJ1s1 IPUMHSTTS €(PEKTUBHUX PillleHb B
YMOBAX PO3INOLiJIEHOCT] COLIOTEXHIUHMX CUCTEM, a TAKOXK iIHHOBALIITHOTO OHOBJIEHHSI Ta PO3BUTKY iH(OPMaliiiHOro

CepeNOBNIIA; HOBU3HA - BIIEPIIE OAEPKAHO METOJ], CUHTE3Y areHTiB PO3MNOAIIEHOI iHTeIEKTyaIbHOI CUCTEMH, B



SIKOMY BUKOPUCTAHO KOMITIO3ULIiI0 OHTOJIOTIYHMX MOJeJIeN, 0 3abe3reuye aBTOMATH3ALLI0 [TPOLleCy CTBOPEHHS,
aJanTUBHICTG i MBUIAKY Mogudikaliiio MyJbTHareHTHOI CUCTEMU; BIIEPILe OJleP>KaHO MeTO, 06'eIHaHHS
OHTOJIOTIYHUX MOJieJlell 3HaHb Ha OCHOBI JIOTIKO-KaTeropifHOro mifxoy, sKuil 3a6e3rnedye He3auiesKHiCTh Bif
BMOOPY KOHKPETHOI MOBU OIIMCY OHTOJIOTIH i crienu@iky peasnisallii; Bieplie oepKaHO METO, JIOTIYHOTO BUCHOBKY
B O0YMCJIEHH] IIPeIUKATiB IePUIOTo MOPSAKY, KA A€ MOKJIMBICTb BUPIIUTY IPOGIEMY 06UNCIIIOBAIbLHOL
PO3B'SI3HOCTI, 1110 BUKJII0Ya€ HEOOXiIHICTb BUKOPYCTaHHS IeCKPUIITUBHOI JIOTiKY [J1s1 ONIUCY OHTOJIOTi; BIiepile
OJIEP>KaHO MOJIEJIb [TOJAHHS OHTOJIOTIYHUX 3HAHb HA OCHOBI 6araTO3HauYHOIO YMCJIEHHS IPUCYTHOCTI, B SKill
BpPaxXxOBaHO HEBU3HAYEHICTh B OHTOJIOTISX i pOOOTY 3 CynepeyMBUMU 3HAHHSAMMY; YIOCKOHAJIEHO METO/]
aBTOMAaTH30BaHOi IOOYOBU OHTOJIOTH, SIKNI1 OCHOBAHO HA BUBEEHHI IpeIMETHUX 3HaHb 3 HECTPYKTYPOBAHO]
TEKCTOBOI iHpopMallii i nepeTBOpeHHs B OHTOJIOTIUHI KOHCTPYKIii 3 IIepeBipKoIo i aHali30M IIPOTUPIY;
YAOCKOHAJIEHO MOJEJ PO3IOAINIEHO] B3a€EMO/II areHTiB Y MyJIbTUAr€HTHIN CUCTEMI, 4Ki peasi3yloTb MexaHi3Mu
B3aeMofii i3 30BHIIIHIMU aKTUBHUMHU pecypcamu Semantic Web 3 Bukopucranusam crangaptis OWL i SPARQL;
YAOCKOHAJIEHO areHTHY iMiTaliliHy MOJieJb 11 NOCIiIPKEHHS IIPOLLECIB YIIPABIIiHHS PECYPCaMU B CKIIAIHUX
JIVHAMIYHUX CEPENOBUIIAX, B SIKill BUKOPMCTAaHO MEXaHi3M CaMOOpPraHi3allii i KoJIeKTUBHOI afanTarii NOBeAiHKY ii
€JIEMEHTIB, 1110 JO3BOJIS€ NiIBUIIATYA €(EKTUBHICTD AELEHTPAIi30BaHOrO IJIaHYBaHHS i yIIPaBJIiHHS pecypcamu B
YMOBax HEBU3HAYEHOCTI 1 JMHAMIYHOTO OTOYEHHS; YIOCKOHAJIEHO MOJIeJIi YIIPABJIiHHS, 33 JOTIOMOTOIO SIKMX
3MiICHIOIOTh JUHAMiYHe (OPMYBaHHS KOQJIILH i IPyIl CEeMaHTUYHO CXOXKUX 00'eKTiB, 1110 3abe31evye pallioHaJbHUN
PO3IOLiN HAaBaHTAKEHHSI i YIIPABJIiHHS PEeCypCaMy B KOH(PIIIKTHUX CUTYyaLisiX; JicTaja MoJajbIioro PO3BUTKY
METO/I0JIOTisI CTBOPEHHSI PO3MOiIeHNX iHPOPMALIITHMX CUCTEM LIJIIXOM PO3PO6IEHHS KOMILJIEKCY MOZEJIeH,
METOJiB iHTeJIeKTyabHOi iHdpOopMaLifiHOI TEXHOJIOT], 3a JOIIOMOTrOI0 SIKOi (OpMasi3yeThCsl ySIBAEHHS i 0OpO6JIeHHS
PO3II0fiNeHNX 3HaHb HA OCHOBI OHTOJIOTIH /1J11 IPUMHSTTS €(PEKTUBHUX PillleHb Y reTepOreHHOMY iHpopMaliitHOMy
CepeoBNUli, O 3MiHIOETHCS; IiCTAIM MOJAJIBIIOTO PO3BUTKY METOAM Ta iH(GOPMaLiliHAa TEXHOJIOTiSI CTBOPEHHS
PO3IIOoJiNIeHNX IHTeIeKTyaJIbHUX CUCTEM LUISIXOM YAOCKOHAJIEHHS TeXHOJIOTil XMapHUX O0YMCIIeHb, O JO3BOJIUIIO
o6y yBaTy €JMHE CEpeloBUllE /111 PO3POOJIEHHS i KepyBaHHS iHTEeJIeKTyaJlbHUMU CUCTEMaMy yepe3 [HTepHeT;
IicTasa ojablioro pO3BUTKY T€OPisl KATEropiil IIJISIXOM BUKOPMCTaHHS B POJIi YHIBEPCAJIBHOTO (POPMai3aMy
OHTOJIOTIYHOT'O OTIMCY, IO A€ MOKJIMBICTh aBTOMATU3yBaTH 06'€JHAHHS OHTOJIOTII; NiCTaJM MIOaJIbIIOr0 PO3BUTKY
METOJU WITYYHOTO iHTEJIEeKTY IIJISIXOM BUKOPUCTaHHS PO3PO0JIEHOr0 METOY JIOTYHOI'O BUCHOBKY B UMCJIEHHI
IIPeJMKaTiB IIEPIIOTO MOPSIKY, 1[0 BpaxOBye MIPo6eMy 00YMCIIIOBAJIBHOTO PO3B'sI3aHHS /1711 OHTOJIOTIH; CTYIIiHb
YIPOBAIKEHHS - Pe3yJIbTaTU BIPOBAIKEHI B YIIPaBJIiHHI 3 MUTaHb KOMYHAJIbHOI BIaCHOCTi BUKOHABYOI'O arapary
XapkiBcekoi obsacHoi pany, y AIT "HaykoBo-IoCHiiHAM TEXHOJIOTIYHUN iIHCTUTYT NpuiIanooynyBaHHs", y TOB "VYKP-
EX3-KOMIUIEKT", y TOB "JlocigHuii HeHTp LIMBIIbHUX IIPOEKTIB", y HaBYaJIbHOMY Ipoueci HanioHansHOro
aepOKOCMIYHOrO YHiBepcUTeTy iM. M. €. JKyKoBcbpkoro "XAl"; rany3b BUKOPUCTaHHS — PO3IIOJiJIEH] iHTEIEKTyalbHi

CHUCTEMU.

2. Object of research - the process of creating a distributed intelligent systems; goal of research - improving the
efficiency of information processing and decision making in socio-technical systems under conditions of
incomplete certainty and dynamic environment through the development of methodological bases and
information technology of distributed intelligent systems; methods of research - methods of systems analysis,
category theory and artificial intelligence, simulation and multi-agent systems theory, cloud technology; the
results - theoretical generalization and new solving actual scientific and applied problems of the formation of
methodological foundations of information systems with the required integration and intellectual property to
make good decisions in terms of distributed socio-technical systems and innovative renewal and development of
the information environment; novelty - the method of agents synthesis for distributed intelligent system was
developed, which provides automation of creation, adaptability and rapid modification of the multi-agent system
in dynamic environment; the method of combining knowledge ontological models based on logical-categorical
approach was developed; the method of reasoning in first-order logic was developed, which enables to solve the
problem solvability and that eliminates the need for descriptive logic for describing ontologies; the model for
ontological knowledge representation based on ambiguous presence logic was developed, which into account
uncertainty and conflicting in knowledge; improved automated method for constructing ontologies that based on



deriving knowledge from unstructured text and ontological transformation with testing and analysis of the
contradictions that can increase the effectiveness of ontology engineering; improved the model of interaction of
distributed agents in multi-agent system that into account mechanisms for interaction with external resources
Semantic Web; improved agent simulation model for the analysis of resource management processes in complex
dynamic environments, which used self-organization and collective behavior adaptation; improved management
model in which using dynamic formation of coalitions and groups semantically similar objects; had further
development methodology for creating distributed information systems through the development of complex
models, predictive information technology, through which formalized representation and processing of distributed
knowledge based on ontologies for effective solutions in a heterogeneous dynamic information environment; had
the further development of methods and information technology to create intelligent distributed systems by
improving the technology of cloud computing; had further development the theory of categories by using as a
universal ontological description formalism that makes it possible to automate the association of ontology; had the
further development of methods of artificial intelligence developed by using the method of ireasoning in first-
order logic that takes into account the computational problem to solve ontologies; implementation level - the
results have been implemented in the in the Kharkiv Regional Council, in the Research Technological Institute of
Instrument Engineering, in the "UKR-EXZ-KOMPLEKT" Itd., in the Research Center for Civil Projects Itd., in the
National Aerospace University of M. E. Zhukovsky "KhAI"; field of application - distributed intelligent systems
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