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Pedepar:

1. Y puceprauiiiHiil po60Ti PO3B’S13aHO aKTyaJIbHY HayKOBO-TIPUKJIAJIHY TPO6JIEMY 3HMDKEHHST 004K CIII0BAJIbHOI
CKJIQJIHOCTi CTPYKTYPHOI Ta IapaMeTpUYHOi ineHTudikalii inTepBasbHUX MOJEJIEN CKIaIHUX 00'€KTiB 3
O/IHOYaCHUM 3abe3Ie4eHHsIM rapaHTOBaHOI TOYHOCTI IIUX MOZiesiel B MeXkax, HeoOXiTHUX JJ1s1 pO3B'sI3yBaHHS 3a1a4
IIPUIHATTS pillleHb Ta JOCIiI>)KeHHSs BJIaCTUBOCTEN IUMX 00’eKTiB. 3M1ifICHEHO aHaJli3 METOIiB Ta 3ac06iB 100yI0BU
MoOJesiell XapaKTEPUCTUK CKIaTHUX 00'€KTIB B yMOBax HEBU3HAUEHOCTI. [Ipy IbOMY, IPOBENIEHO MOPiBHIBHUI
aHaJIi3 HeJIOJIiKIB Ta epeBar METOMIB JEeIYKTUBHOIO Ta iHIYKTUBHOIO MigXoiB. BusineHo BUNagky, B SIKUX, [JIs
11o6yJ0BU MojiesIel XapaKTePUCTUK CKJIQIHUX 00 €KTiB, OOIPYHTOBAHO BUKOPUCTaHHS iHIYKTUBHOTO MiAX04y Ta
METO/IiB aHaJli3y iHTepBaJbHUX JAHUX. PO3IJIIHYTO IOCTAaHOBKU 337ja4 CTPYKTYPHOI Ta NapaMeTPUYHO]
inenTudikanii iHnTepBaIbHUX AUCKPETHUX MOJeJell CKIaIHUX 00'EKTIB Y BUIJIALI Pi3HULEBUX PiBHSAHD Ta IIPOBELIEHO

aHaJli3 BiloMMX MeTO/iB iX po3B’s3aHHs. OGI'PYHTOBAHO [1JIs1 3HVDKEHHS 004K CIIIOBAJIBHOIL CKIIQIHOCTI iX peasisariii



BHUKOPUCTaHHS 3HAaHHS-OPiEHTOBAHOTO MiXOAY SIK [I0 ONKCY NpeAMeTHOI 06J1acCTi [OCiIKyBaHOTO 06'€KTa, TaK i 7O
o671acTi 106yIOBY JAHOTO KJIaCy MaTeMaTUIHUX Mojesiell. 3alpoIIOHOBaHO Ta OOIPYHTOBAHO KOHILETILIiI0
inenTudikaii iHTepBaJbHUX TUCKPETHUX MOJIesIeN CKIaIHUX 00 EKTIB, sIKa Nepeidavyae noegHaHHS METOIiB
aHaJli3y iHTepBaJIbHUX JAHUX, 3HAHHS-OPi€HTOBAHOTO MiXOAY SK 10 ONKCY NPEeAMETHOI 06J1aCTi JOCiI)KYBaHOTO
o6’eKTa TaK i 0671aCTi MOOYI0BY LAHOTO KJIaCy MAaTEMAaTUYHUX MOJiesiel i3 BUKOPUCTaHHSIM OHTOJIOTI, 0 y
CYKYIIHOCTi CTBOPHUJIO MOXJIUBICTb PO3POOKU HOBUX, 6i/1blll €PEKTUBHUX 3 06UKCIIIOBAJILHOI TOYKU 30PY METO/IIB
CTPYKTYPHOI Ta NapaMeTprU4Hoi ineHTu(ikallii iHTepBasbHUX IUCKPETHUX MOZEJEN CKIAJHUX OO €KTIB.
3anponoHOBaHO Ta OOIPYHTOBAHO HOBUY TiOPUIHNI METOJ, CTPYKTYPHOI Ta MapaMeTPUYHOI ifeHTndiKarii
iHTepBaJIbHUX JUCKPETHUX MOJeJiell CKIaHUX 00'eKTiB, IKWi1 Ha BiIMIiHY Bif iCHyIOUMX I'PYHTY€ETHCS Ha ITO€IHaHI
METO/IiB iHTepBaJIbHOI'O aHaJIi3y, 10BEIiHKOBUX MO el O/KOIMHOI KOJIOHIN Ta 3HAaHHS-OPi€HTOBAHOTO MiX0Ay
ZI0 OMKCY NPEIMETHOI 06J1aCTi 06’'€KTIB HA OCHOBI OHTOJIOTI], 110 y CYKYITHOCTi 3a6€311€4YnII0 3HMKEHHS

06U CIIIOBAJIbHOI CKJIAHOCTI CTPYKTYPHOI ifeHTHikauii. IIpy po3pob1i KOMITIOTEPHOTO CEPELOBUIIA /1715
iHTepBaJIbHOTO MOJIEJII0BAaHHSI 3a[IPOIIOHOBAHO Ta OOI'PYHTOBaHO MeToJ, Bepudikaliii Mmozesnei Ha OCHOBI
IoeHaHHA MeTony QibTPyBaHHS JAaHUX Ta METPUKY OLIIHKM aKTyasbHOCTI iHpopMallii, 1[0 y CYKyITHOCTI
IVACKPETHY MOJZEJb Y BUTJISA] Pi3HULIEBOTO PiBHSIHHS, IO ONUCYE OUHAMIKy peakiiii KOpUCTyBaviB Ha
MIOBiZJOMJIEHHS] B TEMAaTUYHUX I'PyIIaxX COLiaJIbHUX MEPEXK, B SIKiM HA BiIMiHY BiJl iCHYIOUMX, BpaxOBaHO peaKLii
KOPHMCTYBauiB Ha iH(popMalliiiHi NOBiIOMJIEHHS, 110 [1aJI0 3MOT'y MOOYyBaTH iX CTIMKUI IOPTPET Ta ONTUMAJIbHUN
poskiiaz my6siikalii crenianizoBaHol Ipyny [iJ11 MakcuMizalii KiZIbKOCTi peakiiil Ha OBiOMJIEHHS. YI0CKOHAaIEHO
METOJ, CTPYKTYPHOI ineHTudikalii iHTepBasbHUX IUCKPETHUX MOZesel CKIaJHUX 00 €KTIB, KU Ha BiIMiHY Bin
icHy10uMX, MiCTUTb 06YKCIIIOBAJIbHI TPOLIEAYPH aIalITUBHOIO HAJIAIITYBAHHS BUOOPY CTPYKTYPHUX €JIEMEHTIB Y
CII0Ci6 BCTAHOBJIEHHS J1JI1 KOSKHOTO €JIEMEHTa MHOXXUHU NMOBIPHOCTI 10Tr0 BUOOPY i 3MiHM 11bOTO PO3MOAiNY Ha
pi3HUX (azax oBeniHKOBOI MOJieli 6IPKOJIMHOI KOJIOHII, 1110 Y CYKYITHOCTI 3HU)KY€E 0O0YMCIIIOBAJIbHY CKIIAIHICTD
peaizauii metony. Habyau noganpioro po3BUTKY KOMITIOTEPHI cepeloBUlIa [71sl iIHTEpBaJbHOTO MOZEJIIOBAaHHS Ta
aHasi3y, B SIKMX, Ha BiIMiHY Bif iCHYIOUMX, peasli3oBaHa BiIKpUTa apXiTeKTypa NPOrpaMHOro 3a0e3Me4eHHs, Mo y
CYKYIIHOCTi 3abe3Ievye 3HIDKEHHS 4aCOBOI CKJIQIHOCTI POLeAYP SIK PO3POOKH, TaK i 3aCTOCYBaHHS iHT€PBAJIbHUX
MaTeMaTUYHUX MoJesieil. Habymu ojanbiioro po3BUTKY perno3uTopii iHTepBaJbHUX IUCKPETHUX MoZesen
3a0pyIgHEHHs aTMocdepy aBTOTPAHCIIOPTOM Ta iHTePBaJIbHUX MOJIeJlel Bisyasisaliii 3BOpPOTHOTO TOPTaHHOTO HEPBY
Iif yac onepaliii Ha MUTONOAIOHIN 3a103i, 5IKi, Ha BiAMiHY Bif, iCHYI0UMX, BMIIllyIOTh OHTOJIOTiYHUII ONUC SIK
IIpeIMEeTHOI 06J1aCTi IX 3aCTOCYBaHHSI, TaK i yMOB PO3POOKY LIMX MOAEJEH, 110 Y CYKYITHOCTI CIIPOLIy€E IIPOLieAypU
11o6yJ0BY 3a3HAUYEHOTO KJIacy MaTeMaTUYHUX MOJieJlel 171l KOPUCTYBaviB. Po3po6yieHo MporpaMHUil KOMILJIEKC [1J1s
MOJIEJIIOBAaHHS Ha OCHOBI iHT€PBaJIbHOTO aHaJIi3y Ta OHTOJIONIYHOrO MiAXOMy, 30KpEMa BUKOPUCTAHO 00 €KTHO-
OpieHTOBaHMI MifXif, O MPOrpaMyBaHHsl, 3 BUKOPUCTAaHHSIM TeXHOJIOTii Spring Framework Ha MOBi nporpamyBaHHS
Java, a Takoxx inTepnperaTopa Python. B saxocTi Python inTepnperaropa 6yso o6paHo Jython, sikuit noBHiCTIO
HanucaHui Ha Java i jo6pe migxoauTh AJ1s peanisallii crenianizoBaHux amieTiB. [IpoBefeHo psaf OOCTiIKeHb, SIKi
IO3BOJINJIM MiITBEPIUTH €(PEKTUBHICTb 3alIDONIOHOBAHUX Y POOOTI METOIIB Ta 3ac06iB. KiltouoBi cioBa:
MaTeMaTUYHE MOJEJIIOBAHHS, 3HAHHS-OPi€HTOBaHi CUCTEMH, YIIPABJIiHHS 3HAHHSMU, OHTOJIOTIS, PENIO3UTOPIN
MoJesieil, CTpyKTypHa ifeHTudikallis, 1oBeliHKOBa MOZEJb 6/1)KOJIMHOI KOJIOHIi, iHTepBasibHA cCUCTeMa HeJliHIMHUX
anre6pUYHUX PiBHSHb, CUCTEMA ML TPUMKY IPUMHATTS pillleHb, IPOrPaMHe 3a0€311€4YeHHs, iIHCTPYMEHTAaJIbHi

3acoou.

2. The dissertation solves the actual scientific and applied problem of reducing the computational complexity of
structural and parametric identification of interval models of complex objects while simultaneously ensuring the
guaranteed accuracy of these models within the limits necessary for solving decision-making problems and
researching the properties of these objects. An analysis of methods and means of constructing models of the
characteristics of complex objects under conditions of uncertainty was carried out. There are cases in which the
use of the inductive approach and interval data analysis methods are justified for the construction of models of the
characteristics of complex objects. The problems of structural and parametric identification of interval discrete
models of complex objects in the form of difference equations are considered. An analysis of these methods was



carried out and the use of a knowledge-oriented approach to both the description of the subject area of the
researched object and the area of construction of this class of mathematical models was justified in order to
reduce the computational complexity of their implementation. The concept of identification of interval discrete
models of complex objects is proposed and substantiated, which involves a combination of interval data analysis
methods, a knowledge-oriented approach to both the description of the subject area of the object under study and
the area of construction of a given class of mathematical models using an ontology, which collectively created the
possibility of developing new, more computationally efficient methods of structural and parametric identification
of interval discrete models of objects. A new hybrid method of structural and parametric identification of interval
discrete models of complex objects is proposed and substantiated, which, unlike the existing ones, is based on
combined methods of interval analysis, behavioral models of bee colonies, and a knowledge-oriented approach to
the description of the subject area of objects based on an ontology, which in the aggregate provided a reduction in
the computational complexity of structural identification. When developing a computer environment for interval
modeling, a model verification method based on a combination of a data filtering method and a metric for
evaluating the relevance of information is proposed and substantiated, which collectively ensures the
completeness of the model and reduces the computational complexity of its identification. An interval discrete
model was developed in the form of a difference equation that describes the dynamics of user reactions to
messages in thematic groups of social networks, which, unlike the existing ones, takes into account the reactions
of users to informational messages, which made it possible to build a stable portrait of them and an optimal
schedule of publications of a specialized group for maximizing the number of responses to messages. The method
of structural identification of interval discrete models of complex objects has been improved, which, unlike the
existing ones, contains computational procedures for adaptive adjustment of the selection of structural elements
in a way of establishing for each element of a set of structural elements the probability of selecting any element
and based on the change of this distribution at different phases behavioral model of a bee colony, which
collectively reduces the computational complexity of implementing the method. Computer environments for
interval modeling and analysis have gained further development, in which, unlike the existing ones, an open
software architecture is implemented, which collectively ensures a reduction in the time complexity of the
procedures for both the development and application of interval mathematical models. The repository of interval
discrete models of air pollution by motor vehicles and interval models of the visualization of the recurrent
laryngeal nerve during thyroid surgery underwent further development, which, unlike the existing ones, contains
an ontological description of both the subject area of their application and the conditions for the development of
these models, which overall simplifies procedures for developing the specified class of mathematical models for
users. A software complex was developed for modeling based on interval analysis and an ontological approach, in
particular, an object-oriented approach to programming was used, using the Spring Framework technology in the
Java programming language, as well as the Python interpreter. Jython was chosen as the Python interpreter, which
is completely written in Java and well suited for implementing specialized applets. A number of studies were
carried out, which allowed to confirm the effectiveness of the methods and tools proposed in the work. Keywords:
mathematical modeling, knowledge-oriented systems, ontology, interval system, decision support system.
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