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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.35

Tema gucepranii:
1. BI/IHpOMiHIOBaHHH CJICKTpOMaFHiTHI/IX XBUJIb IU,i,T[I/IHaMI/I B OJHOMOZJOBOMY Ta 6aI‘aTOMO,HOBOMy IIPAMOKYTHHNX

XBUJIEBOJAX

2. Radiation of electromagnetic waves by slots in single-mode and multimode rectangular waveguides

Pedepar:

1. O6'eKT mOCHiIKEHHS: IpoLeCcU 30y IKEeHHS, BUIIPOMiHIOBaHHS Ta PO3Cil0OBaHHS €JIeKTPOMArHiTHUX MOJIiB
IIiJIMHAaMU. MeTa: pO3BUTOK TEOpii, MATEMaTUYHUX MOJEJIEN LIIJIMHHUX BUIIPOMIHIOBAYiB OBIJIbHOI JOBXKWHU Ta
6aratoesIeMEeHTHUX XBUJIEBITHO-ITMHHUX CUCTEM, BUBHAYEeHHSI (Pi3MYHMX BJIACTUBOCTEN €JIEKTPOMArHiTHUX MOJIiB
y BCiX 30Hax BUIPOMIHIOBaHHS; BUPOOJIEHHS IPAaKTUYHUX PEKOMEHAllil 11070 BIOCKOHANIEHHS TEXHIUHUX
XapaKTePUCTUK MIiI0YMX i CTBOPEHHS] HOBUX aHTEHHUX CUCTEM Ta aHTEeHO-(ifepHUX NIPUCTPOiB. MeToAu: METO/]
iHTerpo-gudepeHLiiHMX PiBHSHb; METOJ, MOMEHTIB (MeToh ['afbOpKiHa); METO HaBeIeHMX MArHiTOPYIIiMHUX CHUJL;
METO]I, BJIaCHUX XBUJIb; MeTo[, GyHKLi] ['piHa, meTo[ BekTopa ['epua. HoBu3Ha: 3aIIpOIIOHOBAHO I OGIPYHTOBAHO
METOJIMKY BU3HAY€HHS PO3IIOily €JeKTPUYHOTO 11014 B IIiJINHI JOBIIbHOI OBXMHH, gKa 6a3yeThbCsl HA
BHMKOPHCTaHHI 0OMEKEHOI KiJIbKOCTI TPUrOHOMETPUYHUX 60a3uCHUX QYHKIiN y MeTogi ['abOpKiHa; BCTAHOBJIEHO
HASIBHICTb Ta BUBHAYEHO YMOBU peasli3allii B €JIEKTPUYHO JOBIUX UIJIMHAX CIIaAA0Y0ro Bill CEPEAVHU 0 KPaiB

IIIJIMHY aMIUIITYJHOTO PO3NOIiy €JIEKTPUYHOTO I0JIS; I0KA3aHO, 10 HA OCHOBI €JIEKTPUYHO JOBrOi IIiJIMHU MOXKHA



CTBOPMUTH BUIIPOMiHIOBaY "BUTIYHOI XBUJIi"3 piBHEM OiYHMX MEJIOCTOK JliarpaMy CIIPSIMOBAHOCTI MeHINM 3a -20 1b;
OTPUMAaHO PO3B'SI30K 3a71a4i 30ypKeHHS [T030BXXHbBOIO 1[IJIMHOIO XBUJIEBOLY 3 JieJIeKTPUIHOIO BCTABKOIO
CKIHYE€HHOI IOBKUHM [l IIIJIMHOI0; PO3BUHEHO METOJ, HABEIEHNX MATHITOPYIIIMHUX CUJI i OTPUMAHO PO3B'SI30K
KpaloBUX 3a/a4 J11 HU3KUA CTPYKTYP: CUCTEM OJIM3bKO PO3TAIIOBAHUX MIIJIMH, XBUJIEBIIHO- IITMHHUAX PELIiTOK
"BUTIYHOI XBUJIi", IBOBUMIPHUX XBUJIEBITHO-IIIMHHUX PEIIiTOK, 6araT04acTOTHUX IIiJIMHHMX PELIiTOK 3i
CII0JIy4€HOIO allepTypolo Ha 6araToMOIOBOMY XBUJIEBO[Li; OTPUMAHO YMCJIOBUI PO3B'SI30K 33a4i 3 BUBHAUEHHS
po3I01iny 6JIMKHBOTO €JIEKTPOMArHiTHOTO 110718, 110 BUIIPOMIHIOETHCS IIJIMHAMU JOBIJIBHOI JOBXXUHU Ta
CHCTEMaMU TaKUX BUIIPOMIHIOBAYiB y [i€JIEKTPUYHOMY cepenoBulli 3 BTpaTaMy. CTYIIiHb BIIPOBaJ)KEHHA:

Pe3yJIbTaTy BIIPOBAIKEHO B HaBYaJIbHUI MpoLec. ['ayny3b BUKOpUCTaHHS: pafiodizrka Ta eleKTpoHiKa.

2. The object is the processes of excitation, emission and scattering of electromagnetic fields by slots. The purpose
is the development of theory, mathematical models of the slot radiators of arbitrary length and multiunit
waveguide-slot systems, the determination of the physical properties of electromagnetic fields in all zones of
radiation; the production of practical recommendations relative to the improvement of the technical
characteristics of those acting and creation of new antenna systems and the antenna-feeder devices. The method
of integrodifferential equations; the method of moments (Galerkin's method); the method of induced
magnetomotive forces; the method of natural waves; the method of Green's function, the method of Hertz's vector
were applied. The new results are following. The procedure of the determination of the distribution of electric field
in the slot of arbitrary length, based on the use of the limited quantity of trigonometric basic functions in the
Galerkin's method is proposed and substantiated. Presence is established and the conditions of realization of the
electric field amplitude distribution falling down from the middle to the slot edges in the electrically long slots
have been defined. It is shown that on the basis of electrically long slot it is possible to create the leaky-wave
radiator with the side-lobe level of radiation pattern less -20 dB. The solution of the problem of the excitation by
the longitudinal slot of waveguide with the dielectric insert of finite length under the slot is obtained. The method
of induced magnetomotive forces is developed and the solutions of boundary-value problems are obtained for a
number of the structures such as the systems of the closely spaced slots, waveguide-slot leaky wave arrays, two-
dimensional waveguide-slot arrays, multifrequency slot arrays with the combined aperture on the multimode
waveguide. The numerical solution of a problem of determining of distribution of the near electromagnetic field
radiated by the slots of any length and systems of such radiators in the dielectric medium with losses is obtained.
The extent of application: the results are applied in the training process. The field of application: radiophysics and

electronics.
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