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Pedepar:

1. PoboTta npucesueHa po3BUTKY MaTEMaTUYHUX MOJIeJIel OLiHKY HafillHOCTi pagioenekTpoHHux cucteMm (PC) 3
aKTMBHUMU (a30BaHUMU aHTeHHUMU pemtiTkamu (ADAP). V po6oTi po3pobeHni KOMIIJIEKC MaTeMAaTUYHUX
Mogeel arpoKcumalii KpUBUX iHTEHCUBHOCTEH BiIMOB €JIEKTPOPaAioBUPOO6iB iMOBIpHICHUMU PO3MOIiTaMHU, 110
OIMCYIOTh PAITOBI i NOCTYIOBI BigMoBH. JlocifykeHo BIIUB KoediljenTa HanMipHocTi PC 3 po3noaisnieHoo
CTPYKTYPOIO NIpU Pi3HUX iIMOBIPHICHUX PO3MOAisaxX BiAMOB By3JIiB, KaHaJIiB i MoayiB. [To6y0BaHi Ta JOCIiIKeH]
mogei ouinky HagiftHocTi PC 3 AQAP npu panToBuX i NOCTYNOBUX BiIMOBaxX KaHaliB i MOLyJIiB. AHAJIi3 BIUIUBY
IIOCTYIOBUX BiIMOB MOJyJIiB @aHTEHHUX PEILITOK Iif 4ac OLiHKK HaniiHOoCTi PC 103BOJIS€ MiABUIIUTY OLIiHKY
cepenHbOro Hapo6iTKy o Binmosu AQAP Big 30% 1o 80%. Po3pobiieHo Ta JOCiI)KeHO MaTeEMaTUYHY MOJIEJb

oninku HagitHoCTi AQAP PC B 3a71€5KHOCTI Bifj TeMIiepaTypu akTUBHOI 30HU KpucTaiiB GaN (HiTpuny raiwo)



MiKpOMOZYJIIB, 10 J03BOJISIE BUOPATYU ONTUMAJIbHY CTPYKTYPY CUCTEMU PiJMHHOTO OXOJIOIKEHHSI.

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.
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