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2. Mathematical models for assessing the reliability of radio electronic systems

Pedepar:

1. PoboTa npucBsiueHa po3BUTKY MaTeMaTUIHUX MOiesIell OLiHKY HanilHOCTI pagioenekTpoHHux cuctem (PC) 3
aKTUBHUMU (Pa30BaHMMU aHTeHHUMHU peliTkamu (APAP). ¥ po6oTi po3pobsieHui KOMIIJIEKC MaTeMaTUYHUX
MoJeJsiell allpoKcuMallii KpMBUX iHTEHCUBHOCTEN BiIMOB €J1IeKTPOPafioBUpO6iB iMOBIpHICHMME PO3MOisIaMy, 10
ONMCYIOTh PANTOBI i MOCTYNOBI BigMOBH. JJoCIiIKeHo BIIMB KoedilienTa HanMipHocTi PC 3 po3nofinieHown
CTPYKTYpPOIO IIpU Pi3HUX iIMOBIpHICHMX PO3II0isiaX BiAMOB By3J1iB, KaHaJiB i MoayiB. [To6y0BaHi Ta mocCaimKeHi
mogeJi ouinky HagifiHocTi PC 3 AQAP npu panToBuX i NOCTYIOBUX BiIMOBax KaHaJliB i MOIyJIiB. AHaIi3 BILJIUBY
IIOCTYIIOBUMX BilIMOB MOJYJIiB @aHTEHHMX PEILITOK IIiJl YaC OLUiHKY HaAiHOCTI PC m03BOJIsIE MiIBUIIUTU OLIHKY
cepenHbOro HapoOiTKy o Binmosu ADAP Bix 30% no 80%. Po3pobiieHo Ta JOCTiIKeHO MaTeMaTUYHY MOZEJb
oninku HagiHocTi AQAP PC B 3a71€KHOCTI Bifj TeMIIepaTypu aKTMBHOI 30HU KpucTaiis GaN (HiTpuny rasiiwo)

MiKpOMO,U,YJIiB, 110 0O3BOJISIE BI/I6paTI/I OIITUMAJIbHY CTPYKTYPY CUCTEMU pi,U,I/IHHOI‘O OXOJIOO KEHHH.

2. The work is devoted to the development of mathematical models for assessing the reliability of radio electronic
systems (RS) with active phased antenna arrays (APAA). The work developed a complex of mathematical models for



approximating the curves of failure rates of electrical radio products by probability distributions describing sudden
and gradual failures. The influence of the redundancy factor of a distributed structure with different probabilistic
distributions of failures of nodes, channels and modules is investigated. Models for assessing the reliability of RS
with APAA in case of sudden and gradual failures of channels and modules have been built and investigated. Taking
into account the effect of gradual failures of antenna array modules in assessing the reliability of the RS allows to
increase the estimate of the average operating time before the APAA failure from 30 % to 80 %. A mathematical
model has been developed and investigated for assessing the reliability of the APAA RS depending on the
temperature of the core of GaN (gallium nitride) crystals of micro modules, which makes it possible to choose the
optimal structure of the liquid cooling system.

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiSJILHOCTI:
ITiZCcyMKH JOCTiI>KEeHHS:

Iyosikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:

VI. BizomocCTi Ipo HayKOBOr0 K€PiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. KocraHoBcbkuii Banepiit Bikroposuy

2. Kostanovskyi Valery V.

KBasmigikamis: k.r.u., 05.12.13

InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma By1acHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BinomocTi npo odiniliHuX OIIOHEHTIB Ta PELI€H3E€HTIiB



OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. borom's Bosiogyumup IBaHOBMY

2. Bogomya Volodymyr I.

KBasigikamis: 1.1, 05.12.17

InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHSL:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Ilerpamwescokuit Oser JIbBOBUY

2. Petrashevskyi Oleh L.

KBasidikanis: n.r.1., 05.22.20
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs

PeuenseHTn

VIII. 3ak1104Hi BiZOMOCTI
Byache IlpizBuie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Xapuenko Bonogumup IletpoBuy

Xapuenko Bonogumup IlerpoBuy



PeecTpaTop

KepiBHuk Bigginy YKpIHTEI, mo €

= P

BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi ﬁoﬁ\;f;ﬂ\a;;g IOpuenko T.A.
| e L A

-}
.
i

OistJIBHOCTI




