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1. Y puceprauiiiHiii po60Ti pO3B'd3aHO aKTyajlbHy HayKOBO-TIPMKJIAIHY 33724y Y rajy3i KOMITIOTEDHUX HaYK:
[iABUILEHHS TOYHOCTI Ta 3MEHIIEHHS 4acy MOOYyA0BU IiarHOCTUYHUX MOJeel, 30inbIIeHHs iXHiX
iHTEepIPeTOBHOCTI Ta y3arajbHIOBAJIbHUX 3JATHOCTEN IIJISIXOM PO3POOJIEHHSI HOBUX Ta YIOCKOHAJIEHHS iCHYI0UNX
METO[IiB CUHTE3y PEKYPEHTHUX HEPOMEPEXKEBUX IiarHOCTUYHUX MOJIeJIeH, SIKi IOEAHYIOTb IPUHLIUIIN
iHTesIeKTyaslbHUX Ta NapajielbHUX 004urcieHb. JlucepraliiHa po6oTa CKIaga€eThCsl 3i BCTYIY, YOTUPbOX PO3TiiB,
BHCHOBKIB, CIIMCKY BUKOPHCTAHUX [KepeJl Ta JOAATKIB. Y BCTyIi OGIPYHTOBAHO aKTyaJIbHICTh TEMU IMCEPTALiIITHOTO
IOCTiI)KEeHHS, HaBeJIeHO MeTy, 00’eKT Ta IIpeaMeT AOCiIpKeHHs. Tak, MeTol pob0OTH € pO3pO06JIEHHS Ta
IOCJiIKEHHS] METOIIB i 3aCO0iB CUHTE3Y [iaTHOCTUYHMX MOJEJIEN Ha OCHOBI peKYPEHTHUX HEPOMEPEXK, SIKi
[IOENHYIOTh iHTEJIeKTyasbHi Ta IapajiesibHi 004N CIeHHs IJ1s1 MiBUIIEHHS TOYHOCTI HelipoMoJieiel, ix piBHs

y3araJibHeHHs1 JaHuX Ta iHTeprpeTadenbHoCTi. O0'eKT JOCTiIKEHHS — IIPOLeC CUHTE3y IiarHOCTUYHUX



Hellpomogesiell Ha OCHOBI iCTOPUYHUX JaHUX. [IpeiMeToM JOCTiIKEHHS € METOIY NTOOYIOBU N1iarHOCTUYHUX
MoJeJsiell Ha OCHOBI peKypeHTHUX HEMPOHHUX MepeX. Y nepiiomMy po3zini «Ormsg npobiemHoi o6acTi Ta
IIOCTAaHOBKA 3324 AOCJIiIpKEHHS» PO3IJISIHYTO CTaH ITPO6JIEMH [iarHOCTYBAaHHS HAa OCHOBI iCTOPUYHUX JAHUX IIPO
00’exT. [IpoaHasni30BaHO Pi3Hi TUNX ITYYHUX HEHPOHHUX MePeX, sIKi MOXKYyTb BUKOPUCTOBYBATUCS SIK OCHOBA JIJIs
JIiarHOCTUYHUX MOJeJIel IIPY BUPILIEHHI 3aBIaHb NiarHOCTYBaHHs. [IpoanasnizoBaHO NpOLEC i METOAY CUHTE3Y
TaKuX AiarTHOCTUYHUX HeVpomopesen. JIoCIiIsKeHO CyTTEBI HEIOJIKY iCHYI0UUX HEVPOEBOJIOLTHUX METOIB €
CHHTe3y Helipomogeseid. OGIPyHTOBAaHO HEOOXiHICTh PO3POOKY HOBUX METO/iB CUHTE3Y [iarHOCTUYHUX MOJiesleN
Ha OCHOBI PEKYPEHTHUX HEMPOHHUX MEPEX. Y Ipyromy po3zini «CUHTE3 PEKYPEHTHUX IITYYHNX HEMPOHHUX MEPEXK
Ha OCHOBI HEPOEBOJIIOLIHOTO MiTX04y» PO3B’sI3aHO aKTyajlbHe 3aBAAHHS CUHTE3Y AialHOCTUYHUX MoJesieil Ha
OCHOBI PEKYPEHTHUX HEUPOMEPK. 3alIPOIIOHOBAHO METOIY CUHTE3Y HEMPOMOJIEJIEN Ha OCHOBI
HEePOEBOJIIOLINHOTO MiX0AY, SIKi JO3BOJISIIOTh BUKOHATU NIPOLEC CUHTE3y HepoMoZesiel i3 BUCOKAM piBHEM
TOYHOCTI, 0 MOKYTh BUKOPUCTOBYBATHUCS SIK 6a3UC [IJIS CUHTE3y MOJeJIel ISl HePYHUHIBHOTO [IiarHOCTyBaHHS 32
iCTOPMYHUMU JaHUMU IIPO CUCTEMY Ta 00'€KT. Po3pobiieHo MoanGikoBaHMI FeHETUYHUI MEeTO/, IJ1sl CUHTEe3y
PEKYPEHTHHX HEPOMEPEXK, B IKOMY, Ha BiIMiHY Bif] iCHyIOUMX METOJiB, Ha €Talli KOJyBaHHS] BUKOPUCTOBYETbCS
cr1oci6 xopyBaHHS iHdopMmaliii Mpo HeNPOMOZEesib HA OCHOBI CEKBEHYBaHHS, [171 0i/IbIII KOMIIAKTHOTO 30€piraHHs
JaHUX. 3alIPOIIOHOBAHO MapajebHUN T€HETUYHNAN METOZ, 3 IMIIJIEMEHTAIli€I0 MEXaHi3MiB CE€JIEKTUBHOTO THUCKY, B
SIKOMY OCHOBHI €Taly IIPOLeCY €BOJIOLIIHOTO CUHTE3y BUKOHYIOTHCS Ha NapajiesIbHUX 064U CII0BaIbHUX BY3Jlax,
BHMKOPHCTOBYIOTbCSI MEXaHI3MU CEJIEKTUBHOTO TUCKY Ta PIBHOMIPHOTO CXPEILyBaHHS, IO AO3BOJISIE CKOPOYYBaTH
PO3Mipy NOMYyJIsLii, He BpaxOBYIOUi Ta He OIPAlbOBYIOUU Ti 0COOWHY 3 ITOMYJIAL], IO BiIPi3HSIIOTHCS MAJIUM
3HaUYEeHHSM (PYHKIII IPUCTOCOBAHOCTI. Y TpeTbOMY po3zisi «CTPYKTYpHA ONTHMI3allisi CHHTE30BaHUX
HepOMEePEXXEBUX MOZIEJIEN» PO3B’S13aHO aKTya/IbHE 3aBIaHHS BUOOPY MEXaHi3MiB /11 JOHAIAIITYBAHHS
HEMPOMEPIK Ha OCHOBI iHAMKATOPHOI CUCTEMU [1JI OLLiHKU PiBHS CKJIANHOCTI 3a7a4i. 3aIIpONIOHOBAHO METO]]
CTPYKTYPHOTO JOHAJIALITYBaHHS CUHTE30BAaHUX HEMPOMOZEJIEN Ha OCHOBI HEUPOEBOJIOLIHOTO MiAX0Oy 3
BUKOPUCTAaHHSIM CUCTEMU iHAMKATOPIB Ta KPUTEPIiB 171 aJalITUBHOTO BU3HAYEHHS MYTALIHUX 3MiH.
3arpoIIOHOBAHO CUCTEMY iHAMKATOPIB 115 OLiHIOBAHHSA PiBHA CKJIAQHOCTI 3aa4i 11 NOJAJIbLIIOr0 MOJEJIIOBAHHA,
IiarHoCTyBaHHS ab0 NMPOrHo3yBaHHs. Tak Ha OCHOBI BPaxyBaHHS XapaKTEPUCTHUK BXiJHOTO HAbOPy JaHUX, PiBHA
MO>JIMBOTO CIIPOILEHHS CTPYKTYPH, 3arajbHoi KiJIbKOCTi CYTTEBUX Ta HECYTTEBUX (HAKTOPIB, PiBHSI TOYHOCTI
BMMIipIOBaHb Ta PiBHS MOXJIMBOTO KOHTPOJIIO Ta YIIPABJIiHHS MOXKJIMBO B IIOAQJIBIIOMY OOpaTy BapiaHT
JIIOHaJIalITyBaHHSI MaTEMaTUYHOI MOZeJIi. 3allpOIIOHOBAHO METOJ, CTPYKTYPHOTO NOHAIAIITYBaHHS 115 MiJBULIEHHS
XapaKTepPUCTUK HEMPOIJIACTUIHOCTI MepeX. Tak, min yac poboTH i3 BETMKUMU JAHMMU 3aCTOCYBAaHHS CKJIAIHUX
TOIIOJIOTIN HEMPOMEPEK 4acTO OOMEKY€EThCSI O0UMCIIIOBAJIbBHUMU pecypcaMu. Came TOMY CTPYKTypHa ONTUMi3allis
I03BOJIsSIE OTPUMATH IOJIETIIEHY Ta IPOPi’KEeHY CTPYKTYPY NONepeIHbO CHHTE30BaHOi HelipoMogei. Y
YETBEPTOMY PO31isi «EKCieprMeHTaNbHE AOCIIKEHHS METOIB CUHTE3Y PEKYPEHTHUX HEMPOMEPEKEBUX
Mogesiel 1iarHOCTYBaHHS CKJIaIHUX TEXHIYHUX 00'€KTIB Ta CUCTEM» BUKOHAHO eKCIIepUMEeHTaJIbHE JOCIIiKEeHHS
PO3pO6JIEHUX METOIiB aHaJi3y AAaHUX Ta CUHTE3Y JiarHOCTUYHUX Hellpomoseeil. HayKoBi 1107105keHHSsT, BACHOBKM i
pekoMeHpanii, BUKIafeHi B quceprauiliHiil po60Ti, BAKOPUCTAHO IIPH HiJrOTOBLi JUCLUILIIH «|HTeneKTyasbHi
cucremn», «OCHOBU 0O0UYMCIIIOBAJIBHOTO iHTEJIEKTY», «[HTeIeKTyapHUi aHasi3 ganux» Ta HIP Ha kadenpi
IIporpaMHux 3aco6iB HaljionasbHOro yHiBepcUTETY «3aropisbka MoJiiTexXHikay (aKT BIpoBaAKeHHs Bif 20.12.2022).
PesynbTaTu gucepraniiHoi po60TH anpoGOBaHO Ta BIPOBAIKEHO Y IPAKTUYHY AisyIbHICTL TOBapuCTBa 3
06MEXXEHOIO BiJIMOBINANBbHICTIO «AnlTeka MarHosis» (akT BpoBaaxeHHs Bif 18.08.2022), y NpakTU4HY IisiIbHICTh
ToBapucTBa 3 0OMEXXEHOIO BiJIIOBiIalbHICTIO «3aN0pi3bKUil TMBAPHO-MeXaHiYHUI 3aBOJ» (aKT BIIPOBAIKEHHS Bif,
20.09.2022).

2. In the dissertation work, an actual scientific and applied problem in the field of computer science is solved:
improving the accuracy and reducing the time of constructing diagnostic models, increasing their interpretability
and generalizing abilities by developing new and improving existing methods for synthesizing recurrent neural
network diagnostic models that combine the principles of intelligent and parallel computing. The dissertation
consists of an introduction, four chapters, conclusions, a list of references, and appendices. In the introduction,
the relevance of the topic of dissertation research is justified, the purpose, object and subject of research are given.



Thus, the aim of the work is to develop and research methods and tools for synthesizing diagnostic models based
on recurrent neural networks that combine intelligent and parallel computing to improve the accuracy of
neuromodels, their level of data generalization and interpretability. The object of research is the process of
synthesizing diagnostic neuromodels based on historical data. The subject of the research are methods for
constructing diagnostic models based on recurrent neural networks. In the first chapter, "Overview of the problem
area and formulation of the research problem", the state of the diagnostic problem based on historical data about
the object is considered. Various types of artificial neural networks that can be used as the basis for diagnostic
models in solving diagnostic problems are analyzed. The process and methods of synthesis of such diagnostic
neuromodels are analyzed. Significant disadvantages of existing neuroevolution methods for the synthesis of
neuromodels are investigated. The necessity of developing new methods for synthesizing diagnostic models based
on recurrent neural networks is justified. In the second chapter, "Synthesis of recurrent artificial neural networks
based on the neuroevolution approach”, the actual problem of synthesis of diagnostic models based on recurrent
neuromerges is solved. Methods for the synthesis of neuromodels based on the neuroevolution approach are
proposed, which allow performing the process of synthesis of neuromodels with a high level of accuracy, which
can be used as a basis for the synthesis of models for non-destructive diagnostics based on historical data about
the system and object. A modified genetic method for the synthesis of recurrent neural networks has been
developed, which, unlike existing methods, uses a method of encoding information about a neuromodel based on
sequencing at the coding stage, for more compact data storage. A parallel genetic method with the implementation
of selective pressure mechanisms is proposed, in which the main stages of the process of evolutionary synthesis
are performed on parallel computing nodes, selective pressure mechanisms and uniform crossing are used, which
allows reducing the size of the population, without taking into account and without processing those individuals
from the population that differ in a small value of the fitness function. In the third chapter, "Structural optimization
of synthesized neural network models", the actual problem of choosing mechanisms for additional adjustment of
neural network based on an indicator system for assessing the level of complexity of the problem is solved. A
method of structural adjustment of synthesized neuromodels based on the neuroevolution approach using a
system of indicators and criteria for adaptive determination of mutational changes is proposed. A system of
indicators for assessing the level of complexity of the problem for further modeling, diagnostics or forecasting is
proposed. Thus, based on taking into account the characteristics of the input data set, the level of possible
simplification of the structure, the total number of significant and insignificant factors, the level of measurement
accuracy and the level of possible control and management, it is possible to choose the option of additional
adjustment of the mathematical model in the future. A method of structural adjustment is proposed to improve the
characteristics of neuroplasticity of networks. For example, when working with big data, the use of complex neural
network topologies is often limited to computing resources. This is why structural optimization allows us to obtain
a simplified and thinned structure of a pre-synthesized neuromodel. In the fourth chapter, "Experimental study of
methods for synthesizing recurrent neural network models for diagnosing complex technical objects and systems”,
an experimental study of the developed methods for data analysis and synthesis of diagnostic neuromodels is
performed.
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