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1. O6’eKTOM [OCTIIKEHHSI € XapaKTE€PUCTHUKU €JIEKTPOMATHITHOTO MM0JIs, 110 GOPMYETHCS 6araToliibOBOIO
aHTEHHOIO penriTko. [IpegMeToM IociIKeHHs € 6araTolijiboBa aHTEHHA PellliTKa 3 [VIOCKUX CIipaJbHUX
BUIIPOMIiHIOBayYiB, pO3TallOBaHKX HA KPMBOJIiHIMHIN [TOBEPXHI, & TAKOXK aJITOPUTMHU BiAIOBIIHOTO KEPYBaHHS
aMITiTygHO-(Ga30BUM 30yI)KeHHSIM eJIEMeHTiB. MeToniy foclimpKeHHs. B mpouneci mociigkeHHs Ha eTari
MOINEePENHBOI OLIHKY CKaHYIOYMX BJIACTUBOCTEN aHTEHHOI PEIIITKM BUKOPUCTOBYETHCS iH)KEHEPHUN METO
PO3PaxyHKY Jiarpamu CIPsIMOBAaHOCTI Ha OCHOBi TeOpE€MMU [1IEPEMHOXKYBaHHS1; BUBHAYEHHS aMILIITY], i a3 CTPyMiB B
€JIEMEHTAX 3[iMICHIOBAJIOCS 3 BUKOPHCTAHHSIM METOAY €KBiBJIEHTHOI allepTypy; AOCIIIKEHHS BJIaCTUBOCTEN
€JIEMEHTY aHTE€HHO]I PELIiTKY IPOBOAUIIOCS Ha OCHOBI y3arajbHEHOro MeTOAy HaBeaeHux EPC, skuil B CBOIl
peastizallii BUKOPUCTOBY€E METOAM TeOpil MaTpullb, BEKTOPHOI i JIiHiHOI anred6py; AOCIiIPKEHHS BaCTUBOCTEN
[TIOBHOI aHTEHHO]I PELIiTKY [TPOBOAMIIOCH 32 AOTIOMOTI'0I0 KOMIT'IOTEPHOTO MOJIE/IIOBAHHS. Pe3yibTaTy JOCIiIKEHHS:
cpopMyIbOBaHO IIPUHIUII TOOYIOBU 6araToliyibOBOI aHTEHHOI PEIliTKH, pO3p0bJIeHO i peasyi3oBaHO METOx

KepyBaHHS aMILIITYyIaMU CTPYMiB 30y/I’)K€HHS B aHTEHHUX eJIeMeHTaxX KOHPOPMHOI aHTEHHOI pelliTKHy,



3aIIPOIIOHOBAaHO HOBUH CIIOCI6 HAMOTYBAHHS TIJIOCKOTO CITipajIbHOTO BUIIPOMIHIOBaYya, PO3p06JIEHO MaTEMaTUYHY
MOJIEJIb [1714 PO3PaxXyHKy €JIEKTPOAVMHAMIYHNX BIACTUBOCTEN 3aIIPONIOHOBAHOIO aHTEHHOTO €JIEMEHTY, a TAKOXK
AQHTEHHOI PEUIiTKU 3 HUX, CTBOPEHO KOMII'IOTEPHY IIPOrpamy, 10 peasli3oBye JaHy MOJIEJlb, IPOBEIEHO
€KCIIEPMMEHTAJIbHI JOCJIIPKEHHS BJIACTUBOCTEN PO3POOJIEHOr0 aHTEHHOTO €JIEMEHTY, CKJIAZIlEHO MAaTEMATUYHY
Mogesib 1PPOBOTro KEPYBAHHS XapaKTEPUCTUKAMU CIIPSIMOBAHOCTI 6araToLijyibOBOi aHTEHHOI PELIiTKH, a TaKOX
aMIUITYJHOTO KEPyBaHHS [IapaMeTpaMU IOJIIpU3allii BUTIPOMIHIOBAHOTO I10J14, TPOBEEHO KOMIT'IOTEPHE
MOJ€JIIOBaHHS 6araTollijib0BOi aHTEHHOI pelliTKu. HaykoBa HOBU3HA MOJISITae y HACTYIIHOMY: 3a[IPOTIOHOBAHO METO],
PO3paxyHKy Ta onTUMisalii aMmmaiTyagHo-($a30Boro 30yKeHHS €JIeMEHTIiB aHTEHHOI PEIIiTKY, 3aIIPOIIOHOBAHO Ta
PO3pO6JIEHO METO, aHali3y eJIeKTPOIMHAMIYHUX XapaKTepUCTUK 6araTo3axiiHoro CripajbHOro BUIIPOMiHIOBaYa Ta
AQHTEHHOI PELIiTKY B LIIJIOMY HA IIiJICTaBi y3arajbHEHOro MeToay HaBeaeHux EPC, TeopeTudHo Ta
€KCIIEPMMEHTAJIBHO JOBEAEHO (POPMYBaHHS MOIM(PIKOBAHOIO 4-X 3aXiIHOIO CIIPaJIIO 0JI1 BUIPOMIHIOBAaHHS 3
pisHMMU BUaMu noJigpusalii (J1iHiliHa, Kpyrosa) 3 HE3MiHHMMU ITapaMeTpaMy XapaKTepUCTUKU CITPSIMOBAHOCTI Ta
BXiZTHOT'O OIOPY, PO3pO6JIEHO MaTEMAaTUYHY MOJIeJIb 1J1s1 PO3PaxyHKY II0JIOXKEHHS JIOKAJIbHOTO (Pa30BOro LIEHTPY
BUIIPOMIHIOBAa4Ya 3 JOBiILHOIO NIOJISIPU3alli€lo, 3aIIPOIIOHOBAHO METO/, LU POBOro KEPyBaHHS XapaKTepUCTUKaMU
AHTEHHUX PEIIiTOK, 30KpeMa MOoJISIpU3aLiHUMU, B MeKaxX rOJIOBHOI NEJIIOCTKY JiarpaMy CIIPSIMOBAHOCTI, HAIIPSIMOM
MaKCHMaJIbHOTO BUIIPOMiHIOBaHHS. Pe3ysibTaTu OCIiIPKeHHS BIPOBal)KeHHI Y BUPOOHULITBO Ha minnpruemcTsi TOB

«YpaHic» (M. CeBacTorob), a Takox nignprueMctsi BAT «HopHomopTrexdiioTr» (M. Oneca).

2. The object of the research is the characteristics of electromagnetic field radiated by a multi-purpose antenna
array. The subject of the research is a multi-purpose antenna array consisting of flat spiral radiators located on a
conformal surface and also algorithms of corresponding control of amplitude and phase of elements excitation.
The methods of the research. In the process of research on the stage of preliminary estimation of the scanning
properties of antenna array an engineering method of antenna pattern calculation was used which is based on the
pattern multiplication theorem,; calculation of the amplitudes and phases of the elements excitation currents was
performed using the equivalent aperture method; research of electromagnetic properties of antenna array was
realized with the help of generalized induced EMF method that used matrix theory, vector and linear algebra in its
realization; the research of the whole array antenna properties was carried out with the help of computer
modeling. The results of the research: the principle of multi-purpose array antenna construction is formulated, the
method of the excitation currents amplitudes control in the elements of conformal array antenna is worked out
and realized, the new type of flat spiral antenna winding is proposed, the mathematical model for the calculation of
the proposed antenna element electromagnetic properties and the properties of the antenna array consisting of
them is developed, the computer program that realizes the mathematical model is created, experimental
researches of the created element properties is done, the mathematical model of digital control of the multi-
purpose antenna array directional properties and amplitude control of the polarization parameters of the radiated
field is created, the computer modeling of the multi-purpose antenna array is performed. The scientific novelty of
the research is in the following: the method for the calculation and optimization of amplitude and phase excitation
of the antenna array elements is proposed, the method of electromagnetic characteristics analysis of multiturn
spiral antenna and antenna array consisting of such elements that is built on the basis of generalized induced EMF
method is proposed and developed, the feasibility of radiation by proposed 4-turn spiral antenna element of the
electromagnetic field with different types of polarization (linear, circular) and constant parameters of directional
characteristic and input impedance is proved both theoretically and experimentally, the mathematical model for
the calculation of the local phase center of the antenna with arbitrary polarization is developed, the method of
digital control of antenna array characteristics in particular polarization ones within the main beam of the pattern
and also the direction of maximal radiation is proposed. The results of the research are applied in industry on the
enterprise LTD. «Uranis» (Sevastopol), and also enterprise of PLC. «Chernomortekhflot» (Odessa).

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!

CrpareriyHuii npiopUTETHUHA HaNIPSIM iIHHOBALLiHHOI JisJIbHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Ipouenko Muxaiino bopucosuy

2. Protsenko Mikhail Borisovich

KBasigikanis: 1.1.1., 05.12.07
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Bapanos Ilopdupiit IOxumosuy

2. bapanos ITopdupiit FOxumoBrY

KBasigikanis: n.r.1., 05.12.04, 05.12.13
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. lIpamkoBa OkcaHna BanumiBHa

2. lllpamkoBa OkcaHa BagumiBHa

KBasigikamis: k.¢.-m.H., 01.04.03
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

3axapyeHKo MukoJsia BacuiaboBuy

3axapyeHko Mukosia BacunboBuy

IOpuenko T.A.



