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1. IHTeNneKTyanbHUI CMHTE3 Ta ONTUMi3alisl KOHCTPYKUi HBU-(}inbTpiB HA OCHOBI YaCTKOBO 3alIOBHEHUX

XBUJIEBOJIHO-Ii€JIEKTPUUHUX PE3OHATOPIB

2. Intellectual synthesis and optimization of microwave filters designs based on the partially filled waveguide-
dielectric resonators

Pedepar:

1. O6’ekT - mpoLec aBTOMAaTU30BaHOTO MPOeKTyBaHHs HBU-(}inbTpiB HA OCHOBI XBUJIEBOHO-i€JIEKTPUYHUX
PE30HATOPIB 3 YaCTKOBUM 3aroBHEHHSAM B H- i E- muomunax. MeTa - po3po6Ka METOZy iHTEJIEKTYaJIbHOTO CUHTE3Y
Ta oNTUMi3alii KoHCTpyKLUit HBY-}inbTpiB Ha OCHOBI YaCTKOBO 3anoBHeHUX X/IP, 10 ciupaeThesl Ha TEXHOJIOTI]
IITYYHOTO iHTEJIEKTY, 4 CAME €KCIIEPTHI CUCTEMU Ta CTPOTi MaTeMaTn4Hi mogeri. [Ipegmer - meTon
iHTeJIeKTyalIbHOTO CUHTE3Y Ta onTuMisalii koHcTpykuit HBY-¢inbTpiB Ha 0CHOBI 4aCTKOBO 3an10BHEHUX X]IP.
MeTonu - yncesabHO-aHaNITUYHI MeTogu efekTpoauHamiku HBY (MeTog, y3arasbHeHOi MaTpulLi po3ciloBaHHS,
METOJ], YaCTKOBUX 00JIaCTeH), METOAM LITYYHOIO iHTEJIEKTY (EKCIIEPTHI CUCTEMMU), Cy4aCHi METOM i TEXHOJIOTI]
nporpamysanHs (OOII, C ++ / CLI). Pe3ynbpratyl — Ha OCHOBi €KCIIEPTHOI CUCTEMHU Ta CTPOTiX MaTeMaTUYHUX

Mozesiell po3po6IeHO METOL CUHTE3Y Ta OITUMI3allii KOHCTPYKLil 6aratonankoBux HBU-QinbTpiB 3 yacTKOBO-



3alIOBHEHMMU [lieJIEKTPUYHUMU pe3oHaropamu B H- i E- myomuHax; po3paxoBaHi MaTEMaTUYHiI MOZeJli CTPYKTYP
HBY-}inbTpiB Ha OCHOBI y3arajbHEHOI MaTpULLi pO3CiI0BaHHS; ONMCAHO MIPOLeC PO3POOKY IIPOTrPAMHOTO
3abesnevyeHHs Sapphire CAD - iHTenexkTyanbHOi cuctemu npoexkTyBaHHsg HBY-¢inbTpis Ha X]IP; npoBeneHO
TE€CTYBaHHSI CUCTEMHU i EKCIIEPUMEHTAJIbHE MiITBEPIPKEHHSI OTPUMAHUX PE3YJIbTATiB; IOPIBHEHO NOKA3HUKM SIKOCTI
¢inbTpiB Ha X]IP 3 BitoMnMy aHasloraMmy Ha MiKpOCMY>KKOBUX Pe30HaTOpax. BIPOBa/pKeHO — y IPaKTUKY
npoexkTtyBaHHs HBY-dinbTpis Ha [TAT «HBII CatypH», B HaBuanbHuil npouec HTY «XIII». T'any3b BUKOpUCTaHHS —

aBTOMAaTU30BaHe NpoeKkTyBaHHsa HBY-nipucTpois

2. Object - a process of computer aided design of microwave filters based on waveguide-dielectric resonators
partially filled in H- and E- planes. Aim - to develop a method of intellectual synthesis and optimization of
microwave filters designs based on the partially filled WDR, based on artificial intelligence techniques, namely
expert systems and strict mathematical models. Subject - the method of intellectual synthesis and optimization of
microwave filters designs based on the partially filled WDR. Methods - numerical and analytical methods of the
microwave electrodynamics (generalized scattering matrix method, the method of partial areas), artificial
intelligence methods (expert systems), modern methods and technologies of programming (OOP, C ++ / CLI).
Results - on the basis of an expert system and strict mathematical models a method of synthesis and optimization
of microwave filter designs with partially filled waveguide-dielectric resonators in H- and E- planes is developed;
mathematical models of this structures of microwave filters based on the generalized scattering matrix method are
produced; the process of software Sapphire CAD - intellectual system of microwave filters based on the WDR
design development is described; testing of the system and experimental verification of the results are made; a
comparison of the quality parameters of the filters based on the WDR with known analogues based on the
microstrip resonators is performed. Implementation - in practice of microwave filters design at PJSC "NPP Saturn”,
in academic activities at NTU "KhPI". Application - computer aided design of microwave devices
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