O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0820U100648
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpaunii: 30-12-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ®egoposa 'anna MukosaiBHa

2. Fedorova Hanna

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bupg, pucepranii: nokrop dinocodii

IIIudp HayKOBOi CIENiaIbHOCTI: 121

Ha3zBa HayKOBOIi CIIeNiaIbHOCTI: [HxeHepis NpOorpamMHoOro 3a6esnedeHHs
Tanysp / rajysi 3HaHb:

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
Jdara 3axucry: 03-12-2020

CrneniaJbHICTh 3a OCBITOIO: KOMITI0TEpU30BaHi CUCTEMY yIIPABJIiHHS Ta aBTOMATHKA
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:

Micue3Haxoa KEeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro

IIudp cnenianizoBaHOi BYUEHOI pagH (pa30Boi Cleliagai3oBaHoOi BY€HOI pagu). 1d 41.052.007
IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: OfieChKuii Hal[iOHAIbHWIL TIOJITEXHIYHMI YHIBEPCUTET
Kopg 3a €IPIIOY: 02071045

Micuesnaxo;perHﬂ: np. llleByenka, 6yx. 1, m. Opeca, Opecbka 06:1., 65044, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaiMEHYBaHHSI IOPHUAHUYHOI 0COOM: OzeChbKuil Hal[iOHAIbHUIL [IOJITEXHIYHUI YHIBEPCUTET
Kopg 3a €APIIOY: 02071045

Micue3HaxoaKeHHS: np. llleByenka, 6yz. 1, m. Oneca, Onecbka 061., 65044, Ykpaina

dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: He 3aCTOCOBYETHCS

V. BimomocTi npo gucepraniio
Mosga aguceprarii:
Koau TemaTuyHHUX PYOpPHK: 81.14.10.07

Tema gucepranii:
1. MeTop Ta 3acobu indopmaniitHoi TexHoorii inenTrdikauii HemapaMmeTpUYHUX AMHAMIYHUX MOJIeJIel OKO-
PYXOBOTO anapary.

2. Method and tools of information technology for nonparametric dynamic models identification of the oculomotor
apparatus.

Pedepar:

1. luceprarito prUCBSIYEHO BUPIIIEHHIO aKTyaJbHOI HAYKOBO-TEXHIYHOI 3a/ad4i, IO I0JIAra€e y CTBOPEHHI METOLY
inenTu@ikauii HenmapameTpUYHUX NYHAMIYHUX Mofiesiell oko-pyxoBoro anapary (OPA) monusHu Ta fioro peasnizatiii y
BUIJIAI iHOpMaLIifIHOI TEXHOJIOTI MOJIE/II0BaHHS SIK CKJIQZ0BOi YaCTUHM iHPOpPMalliliHOi CCTeMU. AKTYaIbHICThb
TE€MU JAUCEPTALIHOTO AOCiIKEHHS OOYMOBJIEHO iCHYIOUMM MTPOTUPIYYSIM MDXK MiIBUMIEHHSIM BUMOT IOJO0
TOYHOCTI Mogiesielt onucy OPA, 3 ogHOro 60Ky, Ta MifgBUIIEeHHSIM IBUIKOLI] mpouenypu inentudikarii o 3 iHuoro
60Ky. lle mpoTupivyst po3B’s13aHO IIJISIXOM 3aCTOCYBaHHS METOJly HEellapaMeTPUYHOI JuHaMivHOi ineHTuikarii

mogesneit OPA y BUIIsfi iHTErpoCTeNeHeBUX PALiB BoibTeppy 3 BUKOPUCTAHHSIM 6araTOBMMiPHUX BaroBUX (PYHKLIN



(BB®) Ta 6araToBumipHuX nepexingHux ¢yHkuii (BI1D), mo n03BoJsie 0JHOYACHO BpaXyBaTH HeJIiHilHI Ta JuHaMiYHi
BrnactuBocTi OPA, a TakoX 3MEHIINTY 0O6CSAT OGUMCIIeHb ITPU peasizanii BignoBigHux moneneir OPA. MeTor po6otu
€ MiABUIIEHHS TOYHOCTI Ta WBUIKOCTI IIpY peasisalii HellapaMeTPpUYHUX JUHAMIYHUX MOJIEJIE OKO-PYXOBOTO
amapary y BUIJIsli iIHTerpOCTEeNIEHEeBUX PsAiiB BosbTeppu MIsIXoM po3po6ku e(peKTUBHOIO METOLY imeHTHikalii
LIMX MOJIeJIel Ta peasisallii 3alpoIIOHOBAHOTO METOAY SIK iHPOPMaLiffHOI TEXHOJIOTI] MOJIeTI0BaHHS, IO €
CKJIaIOBOIO YaCTUHOMW iHdOopMaIifiHOI cuctemu. 711 TOCSTHEHHSI MeTU JOCJIiIP)KEeHHSI TOCTaBJIeHO i pO3B’s13aHO TaKi
3a/aui: - 3AiMICHUTY aHaJli3 iCHYIOUMX METOJB ineHTUdiKalii HemepepBHUX HeJliHIHHNUX JUHAMIYHUX 00’€KTiB i
OOI'PYHTYBATU BUOIP HAMIPSIMKY AOCIiIKEHb 010 NOOYA0BY iHTErpaJbHUX HellapaMeTPUYHUX JUHAMIYHUX
mogereil Ha ocHOBi BB® Ta BII® nng onucy OPA nmonuHy; — 30iHCHUTY aHaji3 Cy4YaCHOTO CTaHy METO/iB PenyKLii
iHopmaLiiiHux Mozesel i O6IPYHTYBaTH BUOiIp HAIIPSIMKY [IOCJIi/IKEHb 11100 3HM>KEHHST PO3MIPHOCTI Moziesieil Ha
OCHOBI KOpeJIILiHUX METOiB (isbTpalii; — po3poOMTH METO HEeNapaMeTpUYHOi ineHTudikanii OPA Ha OCHOBI
BI1® 3a pesynbTaTaMy JaHUX aKTUBHOTO €KCIIEPUMEHTY «BXi/l-BUXif» 3 BAKOPUCTaHHSIM T€CTOBUX MOJIiiMITyJIbCHUX
i 6araToCTyIiH4aCTUX CUTHAJIIB i3 3a0e3MeYeHHSIM IPUMHSATHOI TOYHOCTI MojieJiell; — po3poouty inpopmMaliiHy
TEXHOJIOTII0 ileHTUdiKallii HesliHIMHUX TUHAMIYHMX 00'€KTIiB, 10 I'PYHTYyeTbCs Ha onuci OPA Ha OCHOBI
HelapaMeTPUYHUX TUHaMiyHuX Mogenel y Buriani BBO ta BII®, penykuii 36ynoBaHux Moesieil Ha OCHOBI
KOpeJLifiHuX MeToiB QinbTpaliii; — 3acTocyBaTu po3pobeHni MeTo I, Ta 3acobu iHdpopMalliiHOI TexXHOJIOTi]
ineHTHikauii HenepepBHUX HeJHIHUX 00'€KTIB 117151 10Oy 0BU HEllapaMeTpUYHUX AUHAMIYHUX Mogesieil OPA.

2. The thesis is devoted to actual scientific and technical problem of mathematical software development methods
and information technology nonparametric identification of dynamic models of oculomotor apparatus (OA) rights.
Subject study is due to the contradiction between the increasing requirements for accuracy of models describing
the OA, on the one hand, and increasing speed identification procedure on the other side. This contradiction is
resolved using information technology for the identification of nonparametric dynamic models in form of integro-
power Volterra series using multidimensional weighting function (MWF) and multidimensional transition functions
(MTF) that can simultaneously take into account nonlinear and dynamic properties of the OA and reduce the
amount of computing. The purpose of the study is to improve the accuracy and speed of constructing
mathematical models of oculomotor system as integro-power Volterra series through the development of effective
methods and tools of information technology nonparametric identification of dynamic objects. To achieve the
purpose of the study raised and solved the following problems: - analyzing the existing methods of identification
of continuous nonlinear dynamic objects and justify the choice of research direction to build integrated
nonparametric dynamic models based on MWF and MTF to describe human OA; - analyzing the current state of
reduction techniques and information models to justify the choice of research direction to reduce the
dimensionality of models based on correlation filtering methods; - developing the method of nonparametric
identification OA with MTF based on the results of these active experiment "input-output” using test polypulse and
multistage signals to ensure acceptable accuracy of the models; - developing the information technology for
identification of nonlinear dynamic objects, based on the OA description on the basis of nonparametric dynamic
models in the form of MWF and MTF, reduction of constructed models based on correlation filtering methods; -
applying the developed method and means of information technology of identification of continuous nonlinear
objects for construction of nonparametric dynamic OA models.
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