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Tema gucepranii:
1. PapiosnokaniiiHi XxapakTepUCTUKMA Ha3EMHUX 00'€KTIB CKIAIHOI (pOpMU HA OCHOBI BUMipIOBaHb BiflOMTTS Bif

JIOKaJIbHUX JiJISHOK

2. Radar characteristics of complex shape on-ground objects based on reflection measurements from local areas

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO BUPIlIEHHIO aKTyaJlbHOrO HAYKOBOTO 3aBJaHHS BJOCKOHAJIEHHS] METOIiB
PO3PaxyHKy Ta BUMipIOBaHHS PalioJIOKaLiHMX XapaKTEePUCTUK 06'€KTIB CKIanHOI popmu. JloCIimKeHO
XapaKTEPUCTUKHU PO3CiIOBaHHS €JIEKTPOMArHiTHUX XBUJIb Ha 00'€KTax, pO3TAllOBAaHUX HA MiJCTU/IbHIN NTOBepxHi. Ha
6a3i pe3ysbTaTiB pafiosIoKaliiiHOTO 30HAyBaHHS, OTPUMaHUX B OJIMKHIN 30HI 00'€KTY, HaBeJJ€HO NEKOMIIO3ULIIMHY
METOJIMKY PO3paxyHKy BTOPUHHOTO BUIIPOMIHIOBAaHHS Ha3eMHOro 06'eKTy. [IpoBeieHO pO3paxyHOK BTOPMHHOTO
BUIIPOMIHIOBAaHHS MOJieJli TAKTUYHOI OpOHBOBAHOI KoJlicHOI MamnHu (TKBM) IeKOMIO3ULiTHOI0 METOIMKOIO.
[TpoBenena Bepudikalis TEOpeTUIHNX PO3PAXYHKIB IIJIIXOM ITOPiBHSIHHS MiCLIb PO3TAIlyBaHHS [iJISTHOK 3
Habinpmnmu 3HaueHHssMU EITP, aki oTprMaHO eKcriepuMeHTalbHO, Ta 3a JOTIOMOTOI0 YMCJIOBOTO MO EIOBaHHS.
[NopiBHSIHHS MicLlb pO3TallyBaHHSI HANOibII BiIOMBAOYUX [Ii/ITHOK IIOBEPXHI I10Ka3aJ10 30ir MiCLb, OTPUMAHUX Y
€KCIIEpUMEHTI i PO3pax0BaHUX TEOPETUYHO Ha 75%. Y nucepTaliiiHiil po6oTi po3p0o61eHO METO, 4aCTKOBOTO

IOKPUTTSI 00'eKTa ("KamydJIsK") paZionoryiMHalouuM MaTepiajloM TaKUM YHMHOM, 110 BeJmynHa cepegHboi EITP



006'eKTa B 3a7JaHOMY KyTOBOMY JZiara3oHi onpoMiHeHHs 6ys1a MakCUMaJIbHO 61M3bKa 1o cepennboi EINTP "3aTtineHoi"
00'eKTOM Ji/ISIHKY MifcTuIbHOI (GOHOBOI) NoBepXHi. TaKUM YMHOM PO3POOJIEHU METOZ, I03BOJISIE 3pOOUTU 006'€KT

MaKCHMaJIbHO HEMIOMITHUM ("HEKOHTPACTHUM") 1J1s1 3aCO0iB paflioIOKaliiiHOTO CIIOCTEPESKEHHSI.

2. The dissertation is devoted to solving the actual scientific problem of improving the method of calculation and
measurement of radar characteristics of a complex shape object. The characteristics of electromagnetic waves
scattering on the objects, which are located on the underlying surface were investigated. In dissertation the
analysis of experimental and theoretical methods for secondary radiation estimation of complex form ground
objects is carried out. Existing methods of measuring of the radar cross section in a far zone are considered. A
brief analysis of technical means for measuring radar characteristics of objects with complex surface is given. On
the basis of the review of the advantages and disadvantages of field measurements of the radar cross section of
complex objects, it was concluded that there is a need to study secondary radiation of complex ground object on
the basis of a decomposition method. Based on the research carried out in the dissertation it is possible, from RCS
calculations with a big angle step, to drive conclusions about the average RCS for the object and to determine the
confidence intervals in which this average value with a given probability will lie. In particular, we can conclude that
in order to obtain a relative error no greater than for each of the models analysed in the work should choose an
angle step of not more than 3°. Based on the results obtained in the near-field of the object, a decomposition
method for calculating the secondary radiation of the ground object is presented. The calculation of secondary
radiation of a tactical armored wheeled car model (TWAC) has been calculated by decomposition method. The
verification of theoretical calculations was performed by comparing the locations of the areas with the largest RCS
values, which were obtained experimentally, and by means of numerical simulation. Comparison of the locations of
the most reflective areas of the surface showed a coincidence of the locations obtained in the experiment and
calculated theoretically, by 75%. In the dissertation work the method of partial coverage of the object
("camouflage") was developed with the radio-absorbing material in such a way that the value of the average RCS of
the object in the given angle of irradiation was as close as possible to the average RCS of the "shaded" by the object
area of the underlying (background) surface. Thus, the developed method makes it possible to make the object as
completely invisible ("non-contrast") for radar surveillance devices.
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