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Pedepar:

1. B po6oTi 0ys10 BUPilIEHO BaKJIMBY HAyKOBO-MIPAaKTUYHY 3324y, sIKA [I0JISITa€ Y PO3poOLi METOiB IPOrHO3yBaHHS
TOYHOCTI Ta 3a6e31e4eHHs JOCTOBIPHOCTI YMCIIOBOI peasisalii MaTeMaTUYHUX MOJieslel IMHAMIYHUX CUCTEM MpU
PO3B’13yBaHHI NPUKJIAIHUX 3a71ay4 iX AOCiIKeHHs (MOEsI0BaHHS Ta IOUIYKY YIIPaBiIiHH). MeToo nucepTaniiiHoi
po60TH € po3p0oOKa METOIiB IPOrHO3YBAaHHS TOUYHOCTI i aHaJIi3y JOCTOBIPHOCTI 06YMCIIIOBAIbHOI pearizallii

Mojenel JUHAMIiYHUX CUCTEM, IPEICTABIEHUX V Kacax JudepeHLiaJbHUX Ta iIHTETpaJbHUX PiBHSAHL O NIpU
PO3B’13yBaHHI NPUKJIATHUX 3a]1a4 MOJIEJIIOBaHHS i YIIPaBJIiHHS Ha iX OCHOBI, IIISIXOM BU3HAYEHHS IOKA3HUKIB

SIKOCTI 3a/liIHUX KOMITIOTEPHUX Ta IPOrPaMHO-JIFTOPUTMIYHUX IHCTPYyMEHTaJIbHUX 3aC006iB. [lJ1s1 TOCATHEHHS
BKa3aHOI METU JIOCJIiIKEHHS B JUCEPTaLilHiN PO6OTi 6yJI0 [I0CTABIEHO Ta PO3B’I3aHO HACTYIIHI 3a7a4i: O PO3IJISIHYTO
icHy10ui igxoau 1o MaTeMaTHYHOI popMastizanii AMHAMIYHMX CUCTEM B 337ja4ax iX MOJI€/IIOBaHHS i yIIpaBiliHHS, B

Pe3yJIbTaTi 4Oro IoKazaHo OCOOJIMBOCTI ONMCY AMHAMIYHUX CUCTEM MOJEJISIMU y BUJISIAL AudepeH ianbHuX Ta



iHTerpasibHUX PiBHSIHb Pi3HUX TUIIIB; 0 BUKOHAHO aHaJli3 METOLiB YNCJIOBOI peasnidalii nudepeHLiajbHIX Ta
iHTerpayibHUX PiBHSIHD SIK MaTEMAaTUYHUX MOJIesIell JUHAMIYHUX CUCTEM, a TAKOX MOXUOOK, sIKi BUHUKAIOTD MPU
LIbOMY; O PO3PO6JIEHO METO]], PAaH>)KUPYBAHHS 32 TOXMOKOIO 1J1s1 OLLiIHKY TOUYHOCTI pO3B'SI3yBaHHS 33724 MOJEJIIOBAaHHS
IVHAaMiYHMMU CUCTE€MAaMU Ta YIPABJIiHHS HUMMU; O IOOYLOBAHO (HA OCHOBI METOLY PAH>KUPYBAHHS 33 TIOXMOKOIO)
OLIiHKHU «3HM3Y» (PYHKLiI pO3MO/iny HeyCyBHOI NOXMOKM pearisaliii MaTeMaTUYHUX MOJeell AMHAMIYHUX 00 €KTIB,
IIpeJCcTaBieHuX nudepeHLiaJbHUMU Ta iHTerpaabHUMU PiBHSIHHSMMU, B 33Jla4aX MOJIeJII0BaHHS i YIIPaBJIiHHS; O
PO3p006JI€HO METOAM (EKCTPANOJISILiHUI, IHTePIOJISALiHNI Ta aJallTUBHUI) KOHTPOJIIO JOCTOBIPHOCTI

004N CIIIOBAIbHOI peasizallii Mogesel AMHAMIYHAX CUCTEM B IIPOLIECax iX MOJEIOBAHHS Ta YIIPABJiHHS; O
OIIPallbOBAHO JOCBIiM IPAaKTUYHOTIO 3aCTOCYBAaHHS METOJiB paHKMPYBaHHS 32 [IOXUOKOIO Ta KOHTPOJIIO
IIOCTOBIPHOCTI 00YMCIIIOBAIbHOI peasizallii Moesiell IMHAMIYHUX CUCTEM B 3a7ja4ax iX MOJIeJIIOBaHHS Ta
ynpasiliHHS. HaykoBa HOBU3HA OTPMMAHMX PE3YJIbTATIB, SIKi BUHOCATLCS HA 3aXUCT, MTOJISITA€ B TOMY, 1[0 BIIEPILE: O
3aIIPOIIOHOBAHO METO/I PaHXMPYBaHHS 32 [TIOXMOKOIO ITpY PO3B’I3yBaHHI 3a7ja4 MOZEJIIOBAaHHS JUHAMIYHUX CUCTEM
Ta YIpaBJIiHHS HAUMHU, IKUM, Ha BiMiHY Bif] BiLOMMX, 30Kp€Ma, METOZIB OLIiHIOBAHHS TOYHOCTI YACJIOBOTO
PO3B’13yBaHHS PiBHSIHb MaTeMaTU4HOI (i3UKH, J03BOJIsIE€ IONIEPEIHBO ([0 10YATKY NPOLECY KOMITIOTEPHOTO
PO3B’I3yBaHHS 337ja4i) BUKOHATH PO3PAXYHOK 3aJIesKHOCTI MOXUOKM PO3B'SI3KY Bif] XapaKTE€PUCTUK MePBUHHUX
noxmOOK i3 3ayyeHHsIM kiacudikallii 3a TOYHICTIO 337124, 1110 PO3BS3YIOTHCS; O 3aIIPOIIOHOBAHO METO]], KOHTPOJIIO
IOCTOBIPHOCTI OOYMCIIIOBaIbHOI peanizalii MM IMHaMiyHMX CUCTEM 3i 3pOCTal0u0I0 TOUHICTIO, SIKMM, Ha BiIMiHY Bif
METO[IiB «IIPOTHO3 O KOPEKLisi», 3a6e31edye MOoCliOBHE OTPMMAHHS 3HaY€HHS MIyKaHOi PYHKIiI CTaHy JMHAMIYHO]
CHUCTEMH 3 TIOPSIIKOM TOYHOCTI JIOKaJIbHOI NOXUOKHU, SIKUM (ITIOPSIOK) 361/IbIIY€EThCS; O 3alIPOIIOHOBAHO METOIU
KOHTPOJIIO JOCTOBIPHOCTI OOGYMCIIIOBAIBHOI peasizallii Mofesieil TMHAMIYHUX CUCTEM B MPOLiecax iX MO eTI0BaHHS
Ta yIIPaBJiHHS, 3aCHOBAHi Ha ifiel BBeIEHHSI KOHTPOJILHOTO aJITOPUTMY, SIKUI BUKOHYETBCS Ha €Talli YUCJIOBOrO
PO3B’s13yBaHHS [IOCTABJIEHOI (OCHOBHOI) 3a/1a4i, ajie TAaKOro, 10 MPOCTIINi 32 OCHOBHUIL; IPUYOMY, 3aIIPOIIOHOBAHI
METOAM KOHTPOJIIO OCTOBIPHOCTI, O3BOJISIIOTh OCATHYTU MiJIBUIIEHHSI OCTAHHBO]I 32 PAXyYHOK 3aCTOCYBaHHS B
KOHTPOJIbBHOMY aJICOPUTMI iHpopMallii, sIKy BXke IPOKOHTPOJIbOBAHO Ha NOIEePeHIX KPOKax OCHOBHOTO JITOPUTMY
(excrpanosguitHui MeTon), a60 NO3BOJISIIOTh OPraHi3yBaTH HESIBHUI KOHTPOJIb, IO 3a0e3MeYye 3MEHIIEHHS
Iliaras3oHy BiIXWJIEHHS BEJIMYMHY, SIKa KOHTPOJIIOETHCS Bifl KOHTPOJIbHOI, TOOTO [03BOJISIIOTh 3HU3UTU PiBEHDb LIYMY
(iHTepronsALiiHUI METO); O 3aIIPOIIOHOBAHO KPUTEPIi 1110710 MPUIHSTTS pillleHHs PO HasIBHICTb ab0 BifiCyTHICTb
IIOXMOKMU (30010) B OCHOBHOMY O0YKCJIIOBAIbBHOMY aJITOPUTMI PO3B'sI3yBaHHS 3371a4 MOJEJII0BAaHHS TMHAMIUYHUX
CHCTEM Ta YIIPaBJIiHHSA HUMH, 2 TAKOXK PO3PO6JIEHO aJANTUBHI METOIM KOHTPOJIIO JOCTOBIPHOCTI 06YMCIIIOBAIbHOT
peasizauii Mopesnell IMHAMIYHNX CUCTEM, sKi 3a0e311e4yI0Th BU3HAYEHHS [TapaMeTpiB KOHTPOJIbHOTO aJIFTOPUTMY 3
YMOBU MiHIMyMY II€BHOI Mipy 0JIM3bKOCTi pe3yJbTaTiB, OTPMMaHUX 32 KOHTPOJIbHUM Ta OCHOBHUM aJIrOPUTMax.
[IpakTUyHa LiHHICTb POOOTU MOJISITAE€ B TOMY, IO 3alIPONIOHOBAaHI METOY IIPOTHO3Y TOYHOCTI i aHai3y
IOCTOBIPHOCTI OOYMCIIIOBAJIbHOI peanizalii Mojesneil AMHAMIYHIX CUCTEM J03BOJISIIOTh PO3LIMPUTHU KJlaC BasKIUBUX
D715l IPaKTUKY 3371a4 MOJIeJII0BaHHS Ta YIIPaBJliHHS BKa3aHMMU CUCTEMaMU, a pO3po0JieHi arOpUTMH, 1110
IIOKJIaZlEHO B OCHOBY 3alIPOIIOHOBAHUX METO/iB, OPiEHTOBAHO HA PO3B’s13YBaHHS LIMPOKOro KoJla iHXKEeHEepHHUX Ta
IOCJIIHULIBKUX 3a71a4, sIKi BAHUKAIOTh IIPU aHAaJi3i JUHAMIYHUX CUCTEM Ta yrpasiiHHi HUMU. O6'€KT IOCIiIKEeHb O
MIPOLIECU MAaTEMaTUYHOTO MOJEIOBAaHHS IMHAMIYHMX CUCTEM B 33ja4ax iX MOJIEJIIOBaHHS Ta yIIpaBJiHHA. [IpegMeT
IOCJiIKeHb O OL[iHKY SIKICHUX XapaKTE€PUCTHUK (TOUYHOCTI, JOCTOBIPHOCTI Ta BiJICyTHOCTI 300iB IIpU YMCJIOBil
peautizaiii) Mozesielt Ta 3aco6iB MOJIEJIIOBAHHS i YIIPaBJIiHHS B 337ja4ax IPUKIIAIHOTO NOCiIPKEHHS AUHAMIYHNIX

CHUCTEM.

2. The work solved an important scientific and practical problem, which consists in developing methods for
predicting the accuracy and ensuring the reliability of the numerical implementation of mathematical models of
dynamic systems when solving applied problems of their research (modelling and control search). The purpose of
the dissertation is to develop methods for predicting the accuracy and analyzing the reliability of computational
implementation of models of dynamic systems, represented in the classes of differential and integral equations o
when solving applied modelling and control problems based on them, by determining the quality indicators of the
computer and software-algorithmic tools involved. To achieve the stated research goal, the following tasks were
set and solved in the dissertation work: o existing approaches to the mathematical formalization of dynamic



systems in the tasks of their modelling and control were considered, as a result of which the features of describing
dynamic systems by models in the form of differential and integral equations of various types were shown; o
methods for numerical implementation of differential and integral equations as mathematical models of dynamic
systems were analyzed, as well as the errors that arise in this case; o developed an error ranking method to assess
the accuracy of solving problems of modelling and controlling dynamic systems; o constructed (based on the error
ranking method) "bottom-up" estimates of the distribution functions of the non-removable error of the
implementation of mathematical models of dynamic objects, represented by differential and integral equations, in
modelling and control problems; o developed methods (extrapolation, interpolation and adaptive) for controlling the
reliability of the computational implementation of models of dynamic systems in the processes of their modelling
and control; o developed experience in the practical application of error ranking methods and controlling the
reliability of the computational implementation of models of dynamic systems in the problems of their modelling
and control. The scientific novelty of the results obtained, which are submitted for defence, lies in the fact that for
the first time: o a method of ranking by error when solving problems of modelling dynamic systems and their
control has been proposed, which, unlike known methods, in particular, of assessing the accuracy of numerical
solution of equations of mathematical physics, allows to preliminarily (before the beginning of the process of
computer solving the problem) calculate the dependence of the solution error on the characteristics of the
primary errors with the involvement of classification by the accuracy of the problems being solved; o a method of
controlling the reliability of the computational implementation of MM of dynamic systems with increasing
accuracy has been proposed, which, unlike the methods of «forecast o correction», ensures the consistent obtaining
of the value of the desired function of the state of the dynamic system with the order of accuracy of the local
error, which (order) increases; o methods for controlling the reliability of the computational implementation of
models of dynamic systems in the processes of their modelling and control are proposed, based on the idea of
introducing a control algorithm that is performed at the stage of numerical solution of the set (main) problem; o
criteria for making a decision on the presence or absence of an error (failure) in the main computational algorithm
for solving problems of modelling and controlling dynamic systems were proposed, as well as to develop adaptive
methods for controlling the reliability of the computational implementation of dynamic systems models, which
ensure the determination of the parameters of the control algorithm from the condition of a minimum of a certain
degree of proximity of the results obtained by the control and main algorithms. The practical value of the work lies
in the fact that the proposed methods for predicting the accuracy and analyzing the reliability of computational
implementation of models of dynamic systems allow us to expand the class of problems of modeling and
controlling these systems that are important for practice, and the developed algorithms that form the basis of the
proposed methods are focused on solving a wide range of engineering and research problems that arise in the
analysis and control of dynamic systems. The object of research is the processes of mathematical modelling of
dynamic systems in the tasks of their modelling and control. The subject of research is the assessment of
qualitative characteristics (accuracy, reliability and absence of failures during numerical implementation) of
models and modelling and control tools in the tasks of applied research of dynamic systems.
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HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiSL: n1porpamti IpOAyKTH, IPOrPAMHO-TEXHOJIONYHA JOKYMEHTALS;

aHaJIITU4YHI MaTepiann
ComniasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: Ni/[BUIIEHHS aBTOMATU3allii BUDOOHUYMX TIPOIIECIB

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBHMH TeMaMH: 0122U002161

VI. BizoMocCTi Npo HayKOBOT0 KEPiBHUKa /KePiBHHUKIB (KOHCYJIbTAHTA)

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Ilonoxxaenko Cepriit AHATOJIOBUY

2. Serhii A. Polozhaienko

KBasigikamis: n. 1. n., npodecop, 01.05.02

InenTudikarop ORCID ID: 0000-0002-4082-8270

JopaTrkoBa indpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOM: Hanjonanbuuii yHiBepeuTeT "OnechKa NoiTexHika"
Kopg 3a €IPIIOY: 43861328

Micue3HaxoaKeHHS: np. lleBuenka, Opeca, 65044, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta PEL€H3€HTIiB

OdiuiiiHi oIOHEeHTH



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. ®egopuyk Bononumup AHaTOJINOBIY

2. Volodymyr Fedorchuk

KBasigikanis: 1. 1. u., npodecop, 01.05.02
ImenTudikarop ORCID ID: 0000-0002-3540-0237
JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0CO0M: Kam'ssHeb-I10/i/TbChbK1Ii HAliOHATBHUIA YHIBEpPCUTET iMEHI

[BaHa Orienka

Kopg 3a €IPIIOY: 02125616

Micuesnaxomkeunﬂ: ByJI. OrieHka, Kam'aneup-Tloginscekuii, Kam'sHenp-Iloginecbkuit p-H., 32300, YkpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. INanarin Bonogumup BacuiaboBuy

2. Volodymyr V. Palahin

KBasigikanis: 1. 1. u., npodecop, 01.05.02

ImenTudikarop ORCID ID: 0000-0003-1903-6022

JonmaTkoBa iHdopmarist:

IToBHE HafIMeHyBaHHﬂ IOPUIUYHOL 0CO0H: UepKachKuii iepKaBHUII TEXHOJIOTIYHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 05390336

MicueSHaxo,vieHHﬂ: oynbBap llleByenka, Yepkacu, Yepkacekuil p-H., 18006, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Penensentu

BiacHe IIpizBuie Im'sa Ilo-6aThKOBI:
1. Buuy>kaHiH Bosnogumup BikTopoBud

2. Volodymyr V. Vychuzhanin

KBasigikanis: 1.1, npod., 05.22.20
Imentudikarop ORCID ID: 0000-0002-6302-1832
JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanionanbHuii yHiBepcuteT "OfiechbKa MoJiTexHika"



Koz, 3a €IPITIOY: 43861328

Micue3HaxoaKeHH: np. llleByenka, Oxeca, 65044, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st [10-6aThKOBI:
1. Komnesa Harasnig OsneriBHa

2. Nataliia O. Komleva
KBasigikamnis: . r. u., gouenr, 05.13.06
I,ILeHTI/I(l)iKaTOP ORCID ID: 0000-0002-2430-0134

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "OfiechbKa NomiTexHika"

Kopg 3a €IPIIOY: 43861328

Micue3Haxoa KeHHS: np. llleyenka, Oneca, 65044, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3aCifilaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisSIIBHOCTI

[TaBneHko Bitraniii JJaHu10BUY

[TaBnenko Bitaniit JlaHunoBu4

®omin Onekcannp OsnekciiioBuy

Opuenko TersHa AHaTosIiiBHA

FOpuenko TetsiHa AHaTOJiiBHA



