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1. IHopmariiiHa NigTpUMKa IIPOLLECY IPOEKTYBAHHS Ta €KCIIyaTallii KOMILJIEKCY 60PTOBOro 00J1aHaHHS
iHTEerpoBaHOi MOAYJIbHOI aBiOHIKM

2. Information support for the design and operation of the integrated modular avionics onboard equipment
complex

Pedepar:

1. IndopmatiiiHa NigTpUMKa IPOLLECY IPOEKTYBAHHS Ta €KCILIyaTallii KOMIITIEKCY 60PTOBOro 06J1afHAHHS
iHTerpoBaHoi Moy ibHOI aBioHikU. — KBaniikauiliHa HayKoBa Ipallsl Ha IpaBax pykonucy. Jluceprauist Ha 3006yTTS
HAyKOBOT'O CTYIEHS JOKTOPa TEXHIYHMX HayK 3a crenjanbHicTio 05.13.06 - «I[HpopmariiiiHi TexHosorii». — [lepkaBHe
HeKoMepIiiliHe nianprueMcTso JlepkaBHuil yHiBepcuTeT «KuiBcbkuil aBianiiinui inctutyT», Kuis, 2025. JucepTauis

IIPpUCBAYE€HA BI/IpiI.LIeHHIO Ba’XJINBOI'O HAYKOBO-TIPDUKJIAAHOT'O 3aBOAHHS, IO Ma€ TeXHi‘{Hy CHpﬂMOBaHiCTb y FaJIy3i



iHpopMaLiiHUX TEXHOJIOTIN — po3po6Li Moesel, MeToiB Ta iHpopMaliiiHoi TexHoorii iHPpopmaLifiHO
[iATPUMKU NPOLIeCY IPOEKTYBAHHS Ta eKCILIyaTallii KOMIIEKCY 60pTOBOro 006J1aHaHHS, TI0OYA0BAaHOI'O HAa OCHOBI
IIPUHLMIIIB iHTErpOBaHOI MOAY/IbHOI aBiOHIKU. AKTYaJIbHICTh TEMU OOYMOBJIEHA HAsIBHICTIO IPOTUPIY MDXK: —
BHMCOKMMU BUMOTaMU JJ0 HAJIifHOCTI Ta BiAMOBOCTIMKOCTi 60PTOBOro O6JIaIHAHHS CY4aCHUX MOBITPSHUX CYLEH i
06MEXEHMMU MOXJIMBOCTSIMU TPAOULIMHUX MiIXOiB 10 IPOEKTYBAaHHA Ta CynpoBoay IMA B yMoBax CKIagHOi
6araToakToOpHOi eKcIlyaTalii; — icHyrounMu 3acobamu iHpopmaliiiHoi niATPUMKH, 5IKi 06MesKEeHi Y CBOiil
(YHKLiOHAJIBHOCTI, Ta HEOOXiJHICTIO CTBOPEHHS 11i/1bOBO]I iH(pOpMaLIIHOI MiATPUMKHU 17151 CUCTEM HOBOTO
MTOKOJIiHHS, 1110 BUMAraloTb BUKOPUCTAaHHS Cy4YaCHUX TEXHOJIOTIH i CTaHAaPTIB [1714 3a06€3M€YEHHS THYYKOCTI,
MacmTaboBaHOCTI I aBTOMAaTH3allii; — HEOOXiHICTIO rapMoOHi3arii 6a30Bux 3ac06iB iHGOPMAIINHOI MATPUMKA
IIPOLIECiB IPOEKTYBAHHS Ta €KCIllyaTallii 60pTOBOro pajsioeseKTPOHHOro 00J1aJHaHHS 3 3aCaJjaMy iHTErpOBaHO]
MOJYJIbHO]I aBiOHIKH, TP [IbOMY BUCOKA MOJYJIbHICTb i THYUKiCTh CUCTEMU NNPU3BOAUTD 1O 30ibIIEHHS CKIAIHOCTI,
BapTOCTi Ta yacy Ha ceprudikariiio, 10 HeraTUBHO BIIMBAE HA ii HaNiNHICTh i MpOAYKTUBHICTE. HepgocTartHil piBeHb
iHTerpauii Mmozesiell Ha eTanax IIPOEKTYBAHHS i TEXHIYHOI eKcIlyaTallii IpU3BOIUTh 10 3HUKEHHS € PeKTUBHOCT
IIPOLIECIB 1iarHOCTUKY, IPOTHO3YBAHHS CTaHY Ta IPUMHSTTS pillleHb 010 TEXHIYHOTO 00CIyrOBYBaHHS. YIIepIle
PO3pO6IIeHO MeTOZ, IiATPUMKH ITPoLecy IpoekTyBaHHs IMA, HayKoBa HOBM3HA SIKOTO MoJIsirae y popmanizarii
BM3HAUYEHHS MHOXKUHU ITapaMeTpiB PyHKLiN 60PTOBOro o6afHaHHS Ha paHHIX CTafisX PO3pOOKU. 3alIpOIIOHOBAHO
MaTeMaTU4HYy MOJIeJlb IIPOEKTYBAaHHS KOMILIEKCY O0PTOBOro 06j1aiHaHHS, 1110 3abe3eyye MifBUIleHHs 10ro
HaZiHOCTI Ta BiIMOBOCTIIIKOCTI 3aBISIKM y3arajbHEHHIO (PYHKLiN BEPXHbOTO PiBHSI Ta BUKOPUCTAHHIO
CTallioHapHOTO MapKiBCbKOTrO Npolecy. Brepuie no6ynoBano rpadoBy MOLEb CTPYKTYPU (PYHKIIiN KOMILIEKCY
60pTOBOrO 06J1aJHAHHS, SIKA IO3BOJISIE 3iIICHUTH PO3PaxXyHOK OOUMCIIIOBAJILHUX PECYPCiB, BUBHAUNUTH PiBEHb
rapaHTii IPOEKTYBAHHS Ta OLiHUTH HAaBAaHTAXKEHHS HA MEPEXY Iepefadi JaHuX. 3allpONIOHOBAHO CTPYKTYpPHY
MOJIeJIb IIPOEKTYBAHHS CKJIATHUX aBTOMAaTHU30BAHUX CUCTEM yIIpaBiliHHs IMA 3 ypaxyBaHHSM BipTyaJbHUX 3'€JHAHB,
AFDX- ta CAN-MepeskeBUX TeXHOJIOTIH, 10 MiABUIYIOTh €(PEeKTUBHICTh BUSIBJICHHS Ta i30J11i HECTIPAaBHOCTEN.
Briepiue 3an1porIOHOBAaHO CTPYKTYPHO-JIOTIYHY MOJIeJlb YHi()iKOBaHOIO aBTOMATU30BaHOI0 pO60OYOro Miclis 1Jjisl
KOHTPOJIIO 00YMCIIOBAIbHOI cucTemu IMA, 1o 3a6e3nedye NiBUILEHHS JOCTOBIPHOCTI AiarHOCTUKY IIJISIXOM
MaKOPYBaHH$ Pe3yJIbTaTiB KOHTPOJIIO Pi3HMMU MOZLYJISIMU. Y IOCKOHaJIEHO iH(OPMaLiliHy TEXHOJIOTIIO
indopmaniitHoi mifATpUMKY, siKa 00'efHYe rpadoBi, CTPYKTYPHI Ta AMHAMIUHI MOZei y eJUHWI NiAXin 1o NiATpUMKU
[IPUVHATTS pillleHb, ialrHOCTUKU Ta IIPOTHO3yBaHHY CTaHy TEXHIYHUX cucTteM IMA. Peaizanis 3ariporiOHOBaHUX
pillleHb 103BOJIsIE CKOPOTUTHU TPUBAJIICTh Ta BAPTICTh PO3POOKH, BMEHIIUTHU KiJIbKiCTh TOMUJIOK Ta MigBULIUTHU
ePeKTUBHICTb PYHKLIOHYBAaHHS 60PTOBOrO 00JIafHAHHS B YMOBax ekciutyaTanii. [IpoBeseHi ekcriepruMeHTabHi
DIIOCTIIKEHHS MiATBEepAUIN JOCTOBIPHICTh TEOPETUYHUX MOJIOKEHD Ta MPAKTUYHUX PO3POOOK AUCEPTALiiHOTO
IociigKeHHs. Pe3ysnbratu JocigKeHHs BlpoBagKeHi B gisnbpHicTs TOB «CITOH AIIDKUTAJL», a Takox
BUKOPUCTOBYIOTbCSI B HABUYAJIbHOMY ITpolieci Kadepy TeJeKOMYHIKaliliHUX Ta PaflioeJeKTPOHHUX CUCTEM
Jlep>kaBHOTO HEKOMEPLIIMHOTO MifNprueMCTBa [lep>kaBHUM yHiBepcUTeT «KniBCbKUI aBiallitHUM iHCTUTYT».
PesynbTat pob0TH IUCEPTaHTA 3HAMIIIM BilOOpaKeHHs y TaKUX 3BiTax gepxoomketrHux HIP N2 5-2024 /18.02
«Cucrema 3a6e3ne4eHHs! KibepoesneKky Ta CTIKOCTi 00'eKTiB KpUTUYHOI iHppacTpyKTypu». Tepmin poboTu:
01.03.2024p. - 30.06.2025p. [Ilep>kaBHOTrO HEKOMEPLIHOTO MigIprueMCcTBa «Jlep>kaBHuil yHiBepcuTeT «KniBChbKUi
aBialifiHuii incTUTyT». Kiro4yoBi cyoBa: iHpopmaliiiiHa TEXHOJIOTIS, MOieJli Ta METOIY, aBTOMaTU30BaHi cUCTeEMU
VIPaBJliHHS, NiATPYMKA IPUVHATTS pillleHb, HAAIMHICTh TEXHIYHUX CUCTEM, apXiTEKTypa OOUNCIIIOBAJILHAX CUCTEM,

iHTeJIeKTyaslbHa AiarHOCTHKA, IHTErpOBaHa MOyJIbHa aBioOHiKa.

2. Information support for the design and operation of the integrated modular avionics onboard equipment
complex. — Qualification research paper as a manuscript. Dissertation for the degree of Doctor of Technical
Sciences in the specialty 05.13.06 - «Information Technologies». — State University «Kyiv Aviation Institute», Kyiv,
2025. The dissertation considers an important applied scientific problem of a technical nature in the field of
information technologies - the development of models, methods and information technologies to support the
processes of designing and operating an on-board equipment complex based on the principles of integrated
modular avionics (IMA). The relevance of the topic is determined by the existence of contradictions between: -
high requirements for reliability and fault tolerance of modern aircraft on-board equipment and limited



capabilities of traditional approaches to the design and support of on-board radio-electronic equipment (AEA) in
complex multi-factor operating conditions; - existing information support tools, which are limited in functionality,
and the need to develop targeted information support for next-generation systems that require modern
technologies and standards to ensure flexibility, scalability and automation; - the need to harmonize the main
information support tools for the design and operation of on-board radio-electronic equipment with the principles
of AEA, while high modularity and flexibility of the system lead to an increase in complexity, cost and time of
certification, which negatively affects reliability and productivity. Insufficient integration of models at the stages of
design and technical operation reduces the efficiency of diagnostic processes, condition prediction and decision-
making in technical maintenance. A method for supporting the AEA design process has been developed for the first
time. Its scientific novelty lies in the formalization of the definition of parameter sets for on-board equipment
functions at the early stages of development. A mathematical model for the design of an on-board equipment
complex is proposed, which increases reliability and fault tolerance due to the generalization of high-level
functions and the use of a stationary Markov process. A graph model of the functional structure of an on-board
equipment complex is developed for the first time. This model allows for the assessment of computing resources,
the determination of the level of design assurance, and the assessment of the load on the data transmission
network. A structural model for the design of complex automated IMA control systems is proposed, which takes
into account virtual connections, AFDX and CAN network technologies, which increases the efficiency of fault
detection and isolation. A structural-logical model of a single automated workplace for controlling an IMA
computing system is proposed for the first time, which increases the reliability of diagnostics by voting on the
majority of results from different modules. Information support technology has been improved by integrating
graph, structural and dynamic models into a unified approach to decision support, diagnostics and forecasting of
the state of IMA technical systems. The implementation of the proposed solutions allows to reduce the time and
cost of development, minimize errors and improve the performance of on-board equipment in operational
conditions.Experimental studies have confirmed the validity of the theoretical provisions and practical
developments of the dissertation research. The results of the study have been implemented in the activities of LLC
«SITON DIGITAL», and are also used in the educational process of the Department of Telecommunications and
Radioelectronic Systems of the State Non-profit Enterprise «Kyiv Aviation Institute of the State University». The
results of the dissertation are reflected in the reports of the state-funded research project No. 5-2024 /18.02
«Cybersecurity and resilience system of critical infrastructure facilities», which was implemented from March 1,
2024 to June 30, 2025 by the State Non-Profit Enterprise «Kyiv Aviation Institute of the State University».
Keywords: information technology, models and methods, automated control systems, decision support, reliability
of technical systems, architecture of computing systems, intelligent diagnostics, integrated modular avionics.
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Micue3HaxoaKeHHS: ByJ1. Mutponosnuta Bacuns Jlunkiscekoro, 6yz. 35, Kuis, 03035, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO €KOJIOTIi Ta IPUPOHUX PECYPCiB YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KpaByeHnko [Opiit BacuiboBuy

2. Yuriy Kravchenko

KBasigikamnis: x. 1. u., npodecop, 20.02.14
Imentudikarop ORCHID ID: 0000-0002-0281-4396
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBCchKuil HaLioOHAIbHMIA YHiIBepCUTET iMeHi Tapaca

[leByeHKa

Kog 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bosmogumupceska, 6yg. 60, Kuis, 01033, YkpaiHa
dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu
ImentTudikarop ROR: He zacrocoyerbcs

CeKTOop HayKH: YHiBePCUTETChKUIL

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Cy6auy Irop IOpiitoBny

2. Thor Y. Subach

KBasigikamis: n. 1. 1., npodecop, 05.13.06
InenTudirkarop ORCHID ID: He sactocoyerscs
JoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJITEXHIYHMI IHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: YHiBepCUTETCHKUI

Penensentu



VIII. 3akr04Hi BimoMocTi
Biacue IpizBume Im's I1o-6aTbKOBI Bunischkuit Bikrop BikTopoBnd

TOJIOBH paju

Biacue IpizBume Im's [1o-6aThKOBI Bumnicekuit Bikrop BikToposnd

rOJIOBYIOYOTO Ha 3acCifiaHHi

BinmoBigasbHUH 3a MiATOTOBKY Koperpka B.O.

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 3a PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




