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Pedepar:

1. O6'exTH DOCiIKEHHS: €JIEMEHTU CyMapHO-pi3HUIIeBOro nepersoposaya (CPII) miniMmeTpoBoro nianasoHny Ha
IieJIeKTpUYHUX XBUJIeBogax ([1X) 3 ypaxyBaHHSIM BiJIXWJIEHb iXHiX TapaMeTpiB BiJl HOMiHaJIbHUX 3HA4€Hb. MeTa
po6oTH: BUpillleHHs 3aBAAHHS MiiBULIeHHS xapakTepucTuk CPII i1 po3po6seHHs IPUHLIAIIB i METOJMK
ONTMMAaJIbHOTO IIPOEKTYBAHHS MOTO €JIEMEHTIB Ta BY3JIiB 3 ypaXyBaHHAM BiIXUJIEHb iXHIX IapaMeTPiB Bif
HOMiHaJIbHUX 3Ha4Y€Hb, PO3PO0OKa Ta €KCIIEPMMEHTaJIbHA [IepeBipKa MeToiB onTrMisalii enemenTis CPI1. MeTonu
IOCJIiIKEHHS: 3aCTOCYBaHHSsI Teopii rpadis, MeTOiB efleKTpoauHaMiku HBY, MaTeMaTUYHOro anapary po3B'sS3aHH
3a7a4 onTuMizaitiii, MeToiB MogesoBaHHs Ha [IEOM, meTogiB TexHiku HBY, HOBiTHiIX MeTomiB MmopgemoBaHHs HBY
TPUBUMIPHUX CTPYKTYp. T€OpeTHYHi Ta MPaKTU4HI Pe3yJIbTaTU i HOBU3HA: Y IOCKOHAJIEHO NIPOLEAYPY aHaJi3y
4yTIMBOCTI napametpiB CPII; BU3Hau€Hi yMOBHU 3aCTOCYBaHHS (a3006€pTayiB, CIPSIMOBAHNUX BiAraayxysadiB Ha JIX,
nepexogiB Ha IX nys peanisauii CPIT minimeTrposoro gianazony (MM/IX); Briepiie BCTAaHOBJIEHO HOBi

3aKOHOMIPHOCTI y 3aJI€KHOCTSX BEJIMYMHYU BHECEHUX BTPAT IIOTY>KHOCTI Bif] 3Ha4€Hb KOHCTPYKUINHUX ITapaMeTPiB



IepexoiiB; po3po6JIeHO METOIUKY ONTUMI3aLii cripsiMoBaHUX Biframayxysadis (CB) MMJIX Ha n3epkanbHux JX
(00X); excriepruMeHTaIbHO MiATBEPAKEHI pe3ybTaTy ONTUMI3alii Ta TPOLEeMOHCTPOBAHO MOXJIUBICTb CTBOPEHHS
(dazoobepraya Ta CIPsIMOBAHUX Bifranyxysadis Ha 11X y 3-MM Jiiana3oHi JOBXKUH XBUJIb, 1110 IIOBHICTIO
BiIMIOBIZIal0Th YMOBaM 3acTocyBaHHs y CPII 3 BUCOKOIO i€ HTUYHICTIO MapiiiabHUX KaHAJIB; Peasi3oBaHO TEXHIYHE
pimenHs nerekropa Ha JIX y gianazoni yactot 53-270 [T, po3pobieni moaens nepexony Big ITX Ha I0X Ta
npouenypa ontumizanii PO Ha [IJ1X 103BOJISIOTH CIIPOCTUTH NPOLIEC IPOEKTYBAHHS LIUX €JIEMEHTIB, 3HU3UTU
BapTiCTb pO3p0OOOK OpieHTOBHO Ha 30 BifICOTKiB, 3MEHIIUTY BTPaTH y Pazoobeprayax MMIX, y Tomy yucsi 3
€JIEKTPOHHUM yTpasiliHHAM (1o 0,1 b npu 3cyBi ¢asu noxap 180 rpa.) Ta NOKpAIIUTH XapaKTePUCTUKU CUCTEM
00pOOKY CUTHAJIIB MIMPOKOTO CIEKTPY 3acTocyBaHHs Y MM/IX; TexHiuHe pilneHHs geTekTopa Ha J[IX y mianasoHax
yacToT 53-270 I'T1 € IpOTOTUIIOM HAaHOEJIEMEHTY 1171 JeTEeKTyBaHHs curHanis MM/IX Ta cTBOpioe yMOBU
IIPAaKTUYHOTO 3aCTOCYBAaHHS HAHOTEXHOJIOTIN Y HOBUX PaJiOTEXHIUHMX IPUCTPOSIX TEPArepL0BOro Aiala3oHy
yactoT. CTyninb yrnposamkeHHs: y Jepxkxasnomy HJIL "Aiic6epr” npu po3po6Li 6araTokaHaabHOTO
paniomerpuyHoro ckanepa MMJIX Ta Ha I[IpAT "Papio i Tesie6auenns”. 'anysb - TexHiYHi HayKy, TeJeKOMYyHiKalji.

(ovB. IPOLOBKEHHS).

2. Object of research: millimeter-wave sum-difference comparator (SDC) with taking in account variation of the
parameters of the nominal values, development and experimental testing methods for optimizing SDC nodes .
Research objective: solving the problem of increasing performance and develop the principles and techniques of
optimal design of elements and nodes of millimeter-wave sum-difference comparator (SDC) with taking in account
variation of the parameters of the nominal values, development and experimental testing methods for optimizing
SDC nodes, namely: phase shifters (PS), directional couplers (DC) on dielectric waveguides (DW), transitions on DW
in millimeter wavelength range (MWR), conditions of use of these SDC elements for the SDC with high identity
partial channels. Theoretical and practical results and novelty: improved procedures for sensitivity analysis to
deviations of SDC elements parameters, it is proposed to model the image guide (IG) horn transition in a 3-mm
wavelengths use CST MWS code, a detailed analysis of the pilot study and simulation of horn transitions and
installed new regularities in the dependence of their characteristics, developed a general procedure for transitions
optimizing, which experimentally confirmed, 3-mm wavelength range 1G phase shifter is created, the method of
optimization millimeter wave IG DC and a general procedure for registration of parameter deviations IG DC from
the nominal values are developed and effect of an equivalent increase in the parameters area connection but which
leads to a shift of the uniform division of the signal down in frequency is observed, experimentally confirmed the
correctness of the principles of system integration to create a MWR detectors and proven benefits of dielectric
waveguides to create a high MWR SDC with identical partial channels. The degree of implementation: the State
Research Center "Iceberg" in the development of multi-channel radiometric scanner MMDH and JSC "Radio and
Television". Industry - engineering, telecommunications. (Continued).
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