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Pedepar:

1. Inceprarifina po60Ta IPUCBIYEHA PO3BSI3aHHIO aKTyaJIbHOI HAYKOBOI 3a7ja4i AOCIIIIPKEHHS eJIEKTPOMarHiTHUX
I10J1iB y 6JIM>KHIN 30Hi allepTypHUX BUIIPOMIHIOBAYiB JOBIILHUX €JIEKTPUYHUX PO3MipiB. Y pobOTi po3B’sizaHa
30BHIILIHS BEKTOPHA 337,a4a €JIEKTPOIUHAMIKY [TPO BUIIPOMiHIOBAHHS €JIEKTPOMArHiTHUX XBUJIb allePTYPHUMU
CHUCTEMaMU 3 PO3KPUBOM KPYIJIOi, KBaJPATHOI i IPSIMOKYTHOI (OPMHU 17151 TOBIJIbHUX €JIEKTPUYHUX PO3MIpiB
PO3KPUMBY Ta 151 JOBLIbHOI [TOIgpU3allii 110J1s1 B PO3KPUBI Ha [OBIiJIbHIN BifICTaHi Bill BUIIPOMiHIOBaYa. Y pe3ysbTaTi
aHaJli3y BCTAaHOBJIEHO, L0 Y BUNIAAKY CIa00CIPSMOBAHUX aHTEH, SIKLIO JiaMeTp po3KpUBY He nepesuiye 1-1.5
OOBXXVHU XBUJIi, PO3NOIIIN aMIUIITYy]] €JIEKTPUYHUX i MarHiTHUX IOJIB y OJIMKHIN 30HiI KPYIJIMX i KBapaTHUX
arnepTyp NpakTUYHO ifeHTHYHi. BincTaHp manbHbOI 30HU TaKUX aHTEH AOpPiBHIOE 1.5 moBXMHYU XBUJIi. Y pasi
301/IbLIIEHHS €JIEKTPUYHUX PO3MipiB allepTypu NPOCTOPOBUM PO3IOLiJ OB y OJIMXKHIN 30HI KPYIVIUX i KBaIPaTHUX
anepTyp SIKiCHO 6JIM3bKUI, OOHAK KiJIbKICHI JaHHI BiIPi3HSIOTCS CYTTEBO. Y LIbOMY BUMNAKY B OJIVKHIN 30H]
30y1>KyIOTbCS1 JIOKAJIbHI MJIOCKI HEOJHOPIiHI XBUJIi €JIEKTPUYHUX i MarHiTHUX MOJIiB, CEPENHI aMIIITyIU SKUAX

6J1M3bKi 10 aMIUIITYIY II0JIiB Y C€peIMHI PO3KPUBY HE3aJIeXXHO Bif €JIeKTPUYHUX PO3MipiB pO3KPUBY aHTEHU, TOOTO



IIPOXXEKTOPHUI NPOMiHb. ITifl TIpOXEKTOPHMUM IPOMEHEM PO3YMieMO CYKYIHICTb NapajiebHUX IPOMEHIB Y GJIMKHii
30Hi aNlepTypHUX aHTEH y HANIPSIMKY MaKCUMyMY BUIIPOMIHIOBaHHS, 5IKa OMNKCYETHCS MIJIOCKOIO JIOKAJIBHOIO
HEOJHOPIiJIHOIO €JIEKTPOMArHiTHOIO XBUJIEIO, 110 O6DKUTh. Y IPOKEKTOPHOMY IIPOMEHI 30cepeiKeHa IIPaKTUYHO BCS
MOTY>KHICTb BUITPOMiHIOBaHHS aHTeHU. TeOPETUYHO B pamKax Metony Kipxrogda nocifkeHo BIIMB PO3MipiB i
(opMU PO3KPUBIB PYITOPHUX aHTEH [17I51 IOCTIITHOTO ab0 1Sl CIIaJaloyuoro A0 HyJsl HA KpasiX pO3KPUBY
aMIIITYJHOMY PO3MOisi i pi3HMX 32 BEJIMUMHOIO KBAIPAaTUUYHUX (Pa30BUX PO3IOLiiB [10J1s1 B PO3KPUBI Ha
IIPOCTOPOBUII PO3MO/IiJ OIS B OJIMIKHIN | NPOMIKHIN 30HaxX criocTepeskeHHs. Po3pobsieHa disuko-maTeMaTuyHa
MOJI€JIb, AJITOPUTMHU I OGYUCIIIOBAJIbHI TPOrpaMu 4O3BOJISIIOTh PO3B'SI3aTH 334a4y KOHCTPYKTUBHOTO CUHTE3Y
BUIIPOMIHIOIOUOI CUCTEMU 3 OJIU3bKUM [0 ITOCTIHHOTO IIPOCTOPOBUM PO3IOIIJIOM aMIUIITY U i MOTY>XHOCTi

€JIEKTPOMarHiTHOrO 1oJisl y OJIMKHIH i IPOMIXKHIN 30HaX.

2. Dissertation study is devoted to the solution of the urgent scientific problem of electromagnetic field study in
the near zone of arbitrary electric sizes aperture radiators. The study is destinated to the solution of an external
vector problem of electrodynamics for electromagnetic waves radiation by aperture systems with an aperture of
circular, square and rectangular shapes for arbitrary aperture electric dimensions and also for arbitrary
polarization of the field in the aperture at an arbitrary distance from the radiator. In the case of low-directional
antennas, the analysis showed: the aperture diameter being not more than 1-1.5 wavelengths, the amplitudes
distribution of the electric and magnetic fields in the near zone of the circular and square apertures are almost
identical. The distance of the far zone of this type of antennas is 1.5 wavelengths. If the aperture electrical
dimensions increase, the spatial distributions of the fields in the near zone for the circular and square apertures
are qualitatively close, but the quantitative data differ significantly. In this case, local flat inhomogeneous waves of
electric and magnetic fields are excited in the near zone, and their average amplitudes are close to that of the
fields in the middle of the cross irrespectively to the electrical dimensions of the antenna aperture, i.e. the
searchlight beam. The searchlight beam means a set of parallel rays in the near zone of aperture antennas in the
direction of radiation maximum, described by a flat local inhomogeneous travelling electromagnetic wave. Almost
all the radiation power of the antenna is concentrated in the searchlight beam. The influence of the sizes and
shapes of horn antenna aperture was theoretically investigated by means of the Kirchhoff method; this method
was applied for constant or zero value amplitude distribution at the aperture edges and at different quadratic
phase field distributions in the spatial distribution of the near and intermediate zones. The developed physical and
mathematical model, algorithms and computational programs allow us to solve the problem of constructive
synthesis of the radiating system with a close to constant spatial distribution of the amplitude and power of the
electromagnetic field in the near and intermediate zones.
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