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1. MeTtopoJioris nigsuiieHHs epeKTUBHOCTI TeXHIYHOrO 06CIyroByBaHHS aKTUBHUX (Da30BaHMX aHTEHHUX PELIiTOK
PanioyIoKaliHUX CTaHLIN

2. Methodology for improving the efficiency of maintenance of active phased antenna arrays of multifunctional
radar stations

Pedepar/aHoTanis:

1. PoboTta npucesiueHa po3BUTKY METOMOJIOTI] NiABUILEHHS €(PEKTUBHOCTI TEXHIYHOTO 0OCJIyTOBYBAaHHS aKTUBHUX
($azoBaHUX aHTeHHUX peliTok (ADGAP) pamionokaliiiHuxX cTaHLii. V naHiil poboTi po3pobeHi Ta yIoCKOHaeHi
MaTeMaTU4Hi MozieJli HaZilHOCTi i mifgBuiieHHs e(peKTUBHOCTI eKCITyaTallii akTUBHUX (a30BaHUX aHTEHHUX
PELIiTOK 32 KpUTEPisSIMU TEXHIYHOTO BUKOPUCTAaHHS | EKOHOMIYHOi e(peKTUBHOCTI. B p0o6OTi yAOCKOHaNIEH]
MaTeMaTU4Hi MOZesel HaiHOCTI eJIeKTPOBUPOOIB, 0 ONUCYIOTh PAIITOBI i HOCTYNOBI BiiMOBU. PO3po6ieHi Ta
IocimKeHi Mopesi HagiHOCTI HeobcmyroBaHux AQAP 3i k — piBHEBOIO CTPYKTYPHOIO CXEMOIO HaJliiHOCTI I1pu
PaIToOBUX i MOCTYIIOBUX BiIMOBAaX MOJYJIiB aHTEHHUX pelliToK. O6JIiK I0CTYyIIOBUX BiMOB MOJYJliB @aHTEHHUX
PelIiTOK M03Bos€ NinBuinTy HaniHicTe ADAP Big 30 % 1o 80 %. Po3pobsieHi maTemaTU4yHi Mofiesi HaAitHOCTI
o6cyroByBaHux AQAP. Y10CKOHaIeHI MeTOIM BU3HAYEHHSI IOTPIOHOI KiJIbKICTi 3a11aCHUX MOJYJIiB @aHTEHHUX

PELIiTOK /1J1s1 3a0e3e4eHHs TeXHIYHOTo 06ciyroByBaHHsI ADQAP. Po3pobiieHi Ta pociigkeHi Mozesti onTuMasbHOTro



TexHiyHOTo 06cyroByBaHHs PJIC 3 AQAP, 3acTocyBaHHS SIKUX JTO3BOJISIE 3HUBUTH Bif, 15 % 1o 35 % HaBegeHux
eKCIUIyaTalilHUX BUTPAT Ha eTalli rapaHTiiiHoro o6cIyroByBaHHs. BusHaveHi cTparerii TeXxHi4YHOTO
o6cyroByBaHHs i excrutyaratii AQAP PJIC 3 Hapo6iTKy i pakTUYHOMY CTaHy, pO3p0O06JIEHi MOJIeI i MeTOIM 11st

peaisanii LMX CTpaTeriil Ha eTarli MiCIArapaHTiiHOrO 06CIyrOBYBaHHS.

2. The work is devoted to the development of the methodology for improving the efficiency of maintenance of
active phased array antennas (APAA) of radar stations. In this paper, mathematical models of reliability and
efficiency of operation of active phased array antennas according to the criteria of technical use and economic
efficiency are developed and improved. Mathematical models of reliability of electrical products describing sudden
and gradual failures are improved in the work. Reliability models of maintenance - free APAA with k - level
structural scheme of reliability at sudden and gradual failures of antenna array modules are developed and
investigated. Accounting for gradual failures of antenna array modules can increase the reliability of APAA from 30
% to 80 %. Mathematical models of reliability of serviced APAA are developed. Improved methods for determining
the required number of spare antenna array modules to provide APAA maintenance. Developed and researched
models of optimal maintenance of radars with APAA, the use of which allows to reduce from 15 % to 35 % of the
operating costs at the stage of warranty service. Strategies for maintenance and operation of APAA radar based on
operating time and actual condition are determined, models and methods for implementation of these strategies
at the stage of post-warranty service are developed.
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