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1. MeTonu nifiBUIIEHHS 3aBaJOCTIMKOCTi pE30HAHCHUX TPAKTIB PaliOTEXHIYHUX CUCTEM i IPUCTPOI iXx NPAKTUYHOI
peasnizauii

2. Methods of Noise Immunity of Radiotechnical System Resonance Channels and Device of their Practical

Implementation

Pedepar:

1. O6'eKT mOCHiIKEHHS — [IPoLeCu 0OPOOKU JIOTIEPiBCbKOTO CUTHAJY B PE30HAHCHUX TPAaKTax O0PTOBUX
PalioTEeXHIYHUX IIPUCTPOIB. METOI0 IOCIIIKEHHS € MiABUILEHHS 3aBaIOCTIMKOCTI KaHaJly BUMiPIOBaHHS MBUAKOCTI
MaHeBPYI0YOro JliTasibHOro anaparty (MJIA). Metonu nocaigkeHs. Y po60Ti 3aCTOCOBYBAIMCS: €BPUCTUYHUN TiTXiT,
Io 11o6ynoBu 11 GopmMyBaHHS anroputMis Ppinbrpa momsepieskoi yactotu (GIY) i yacToTHOrO AUCKpUMIHATOPA
(41), TeopeTryHMI i UMCIOBUIL aHAi3K NTPY OOI PYHTYBaHHI 3aCTOCYBaHHS i Ipalle3JaTHOCT] 3aIIPOIIOHOBAHUX
@Y i Y[0; ctaTUCTUYHMM CUHTE3 i aHali3 NPy NOBeeHHI e(peKTUBHOCTI I IIepeBaru po3pobJIeHUX METO/IB

i BUILEHHS 3aBaIOCTIMKOCTI; €KCIIEPUMEHTAJIbHI JOCIIIIKEHHS, SIKi ITI0Ka3a/111 MOKJIUBICTb IIPAKTUYHOI pearisanii

pO3pobieHnX MeToIiB. HaykoBa HOBU3HA OTPUMAaHUX pe3yJbTatib. 1. Yepie HayKoBO OO PYHTOBAaHO METO]



¢inbTpaii, SKuil BinpisHIETbCS TUM, IO 3aBaJOCTIMKICTb B 06J1aCTi HYJILOBUX PO3CTPOIOBAaHb He Tiplie, a B 06J1aCTi
BEJIMKUX PO3CTPOIOBAHb IIPU JiSIHHI IOMIEPiBCbKOTO CUTHAJY BUILE, HDK JJ15 iCHYIOUMX PE30HAHCHUX TPAKTIB. 2.
Ynepiie 3allpONIOHOBAHO METOJU OOPOOKM CUTHAJIIB, 110 MAIOTh PYHKIIIOHAJIbHI MOKIIMBOCTI, 61M3bKi 1,0
ONTUMAJIbHUX, & TAKOX BUILY 3aBaJOCTIMKICTb i CTabiNbHICTb AMCKPUMiHALIMHOI XapaKTEPUCTUKU [IOPiBHSIHHO 3
iCHYI0UMMHM YaCTOTHUMU AUCKpUMiHaTopamu.3. JJoBeeHO MOKJIIMBICTb 0Oy R0BY Y]] i3 aCUMETPUYHOIO
(po3mMpeHoo B 0KH 6iK) JIHIIHOI JUCKpUMIiHAIiIIHOI0 XapaKTepUCTUKOI0. PiBeHb BIIpOBal)KEHHSI pe3yJIbTaTiB —
rasnyseBuil. [IpakTyHa LiHHICTh OTPUMAaHMX PE3YJIbTATIB I10JISIra€e y po3pooLli MeTOAiB 06pOOKU JOIJIEPIBCHKOTO
CUTHAJIy Ha TJli LIMPOKOCMYTOBOi 3aBajiy, SIKi J03BOJISIIOTh 3a0€3M€YUTH IIPOCTOTY, BUCOKY OIEPATHUBHICTb
HACTPOIOBAHHSI, CTIMKOCTI Ta CTabGiIbHOCTI TEXHIYHUX XapaKTepUCTUK po3pobaennx OIY. Marepianu nuceprauii
BUKOPUCTOBYIOTbCS B HaBYaJILHOMY IIpoLeci HaljioHaibHOro aepokKoCMiqYHOTO yHiBepcuTeTry iM. M.€. JKyKoBCbKOTO
«XAl» y kypcax «CurHanu ta npouecu y pagiotexHiui», «PafioTexHiqHi cucTeMn» (aKT BUKOPUCTAHHS) Ta
peasizoBaHi B YKpaiHCbKOMY Jiep>KaBHOMY LIEHTPI pagiodacTot, M. Kuis, nipu BukoHanHi HIIP «JlociimkeHHs
MOJKJIMBOCTEM KOHBEPCii palioyaCTOTHOrO pecypcy B gianasoni 800 MI'L 3a paxyHOK MOJIMNIIEHHS [IapaMeTPiB
€JIEKTPOMarHiTHOI CyMiCHOCTI IUCIIETYEPChKUX Pa/lioIOKATOPiB» (aKT peasisarii).

2. Research object is process of Doppler signal processing in resonance channels of airborne radiotechnical
devices. Research purpose is increase of noise immunity of maneuvering aircraft (MA) speed measurement
channel. Research methods. The following methods have been applied: a heuristic approach to design and forming
of Doppler frequency filter (DFF) and frequency discriminator (FD) algorithms, theoretical and numerical analyses
in backgrounding the application and operability of the proposed DFF and FD; statistical synthesis and analysis in
proving the effectiveness and advantages of the developed methods of noise immunity increase; experimental
study that has shown a possibility of practical implementation of the developed methods. Scientific novelty of the
results obtained. 1. It is the first time the filtering method that provides better noise immunity in the area of zero
deviations not worse than in the area of large deviations has been proposed. 2. It is the first time the signal
processing methods that have functional abilities close to optimal as well as high noise immunity and stability of a
discriminatory characteristic in comparison to existing frequency discriminators have been proposed. 3. A
possibility of creating FD with asymmetric (widened to one side) linear discriminatory characteristic is proven.
Degree of results implementation: the results are introduced in a correspondent branch of science and industry.
Practical value of the results obtained is in development of Doppler signal processing methods for wideband
interference which allow ensuring the simplicity, high immediacy of tuning, steadiness and stability of technical
characteristics of the developed DFF and FD. The thesis materials are used in the tutorial process of National
Aerospace University named after M.Y. Zhukovsky “KhAI” in the courses “Signals and Processes in Radiotechnics”,
“Radiotechnical Systems” (an act of use is available) and are implemented in Ukrainian State Centre of
Radiofrequencies, Kyiv, at carrying out the Project “Research of Radiofrequency Resource Conversion Abilities in a
Range of 800 MHz at the Expense of Improving Parameters of Electromagnetic Compatibility of Terminal Radars”
(an act of implementation is available).
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