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(Yxp.)

Po3pobnennii MeToa BXiTHUX IMIETAHCHUX XapaKTEPUCTHK JI03BOJSE OTPHUMATH HOBI
3HAHHA PO XBUJIbOBI BJIACTUBOCTI 0ap’€pHUX MIKPO- Ta HAHOCTPYKTYp 1 Ha Iiif OCHOBI — HOBI
e(eKTUBHI TEeXHIYHI pimeHHsA. SIK 3acHOBaHWI Ha IMIEHAHCI METOJA Yy3aradbHEHWH s
XBWIBOBUX CTPYKTYp Oynab-fKOi MNpUpoAW. 3amnpoloHOBaHUM Ta po3poOJICHUHA MeEToA
IMIIEJAHCHUX O-HEOTHOPITHOCTEH TMOENHYE MEpPeBaru IMIICJAaHCHOTO IMJIXOAy Ta JIOKAIBHO
30Cepe/DKEHNX BiIacTUBOCTeW O-pyHKmii. /g OaraTboX CTPYKTyp pIIICHHS AaHaJITHYHI.
3anpomnoHoBaHi Ta po3poOsieH] O-MOJAENi PEaKTHBHUX E€JIEMEHTIB Ta KOJIHBAJIBHUX CTPYKTYD
30arauyroTh TEOPETUUHUI (YHAAMEHT MOOJMHOKMX Ta MEPIOJMYHUX XBHJIBOBHUX CTPYKTyp. Ha
BiIMIHY BiJ] BIJOMHX MOJIEJICH O-Mojieni TouHi 6e3 oOMexeHb 1Mo 9acToTi. Ha ocHOBI O-Mojenei
PCAKTUBHUX EJIEMEHTIB Ta KOJUBAIBHHUX CTPYKTYpP PO3POOJIEHO O-MOeli YaCTOTHUX (iIbTPIB,
AK1 CIIPOLIYIOTH MOJICIIOBAHHS Ta T03BOJISIIOTH PO3POOUTH PIIIEHHS 3 MOKPAIIEHOK BHOIPHICTIO
Ta KOHCTPYKTHBHUMH TTapaMeTPaMHU.

[IpakTryHa peamnizailis OTPUMAHUX PpE3YJbTaTiB CIPSMOBAaHA Ha CTBOPEHHS HOBITHIX
IpUCTPOiB 00poOIEHHS curHaiiB. Po3po0sieHO OAHO- Ta TPUBHUMIPHI KOMII IOTEPHI MOJEI
MIKPOCMYXKOBHX YaCTOTHUX (IIbTPIB HA OCHOBI TPAJAUIINHHUX Ta 3alPOMIOHOBAHUX ABTOPAMHU
€JIEKTPOMAarHiTHOKPUCTATIYHUX KBa3130CEPE/KEHUX PEAKTHUBHUX €JIEMEHTIB B IPOrpaMHHUX
nakerax Mathcad ta CST Microwave Studio. JlocmimkeHO OCOOIMBOCTI XapaKTePHCTHK
€JIEKTPOMAarHiTHOKPUCTAIIYHUX PO3IMKHYTUX IIIEH(IB SIK KBa3130CEPEHKEHUX €MHOCTEH.
3arponoHOBaHO KOHCTPYKIIiIO (iAbTpa HIKHIX YAaCTOT 3 PO3IMKHYTHMU LuIeH(aMH 3 CYyTTEBUM
MOKpPAILEHHSM I[O/IaBJIEHHS CHUTHAJIB y CMYy31 MOJABJCHHS Yy TMOPIBHSAHHI 3 TpagulliiiHUM
pimeHHsM. Po3po6ieHo 3pa3ku PpiIbTpiB Ta MPOBEACHO IX eKCIEPUMEHTAIbHE TOCIIIKEHHS.

(poc.)
Pa3pa60TaHHBIfI MCTOA BXOJHBIX HMIICAAHCHBIX XapaKTCPUCTUK TIO3BOJIACT IIOJTYYUTDH

HOBBIE 3HAHUS O BOJIHOBBIE CBOWMCTBA OaphePHBIX MUKPO- U HAHOCTPYKTYP U Ha 3TOH OCHOBE —
HOBble d((eKTUBHbIE TeXHUUYEeCKHe peuleHus. Kak OCHOBaHHBIH Ha MMIIEAAHCE METOJ
YHHUBEpPCAIbHBINA JJI1 BOJIHOBBIX CTPYKTYp Jt000i mpupoasl. [IpeanokeHHslil u pa3paboTaHHBIN
METO/I UMIIEIAHCHBIX O-HEOJHOPOJIHOCTEH coueTaeT MPEeUMYIEecTBa UMIEIAHCHOTO MOAX0/1a U
JOKAJbHO COCPENOTOYEHHBIX CBOMCTB O-(QyHKIMM. [lIg MHOTUX CTPYKTYp pELICHHS
aHanutuyeckue. lIlpemnoxeHHsle W pa3paboTaHHbIE O-MOJAENN PEAKTUBHBIX JJIEMEHTOB U
KoJeOaTeNIbHBIX ~ CTPYKTYp  OOOram@arwT TeopeTHdeckud  (QyHAAMEHT  OJMHOYHBIX U
NEPUOJIMYECKUX BOJHOBBIX CTPYKTYp. B oTiHumMe OT U3BECTHBIX MOJieNel O-MO/ieH TOUHbIe 0e3
orpaHnyeHui mo yactore. Ha ocHoBe O-mojenell peakKTUBHBIX JJIEMEHTOB M KOJI€OATEIhHBIX
CTPYKTYp pa3paboTaHbl O-MOJIEIH YaCTOTHBIX (MIBTPOB, KOTOPbIE YIPOIIAIOT MOACIMPOBAHNE U
MO3BOJISIOT pa3padoTaTh pEIIeHUS C YIYYUICHHOH HM30MpaTeNnbHOCTBI0O U KOHCTPYKTUBHBIMHU
napaMeTpami.

IIpakTnueckas peanu3anys NOJIYyYEHHbBIX PE3YJIbTaTOB HAMPABJIEHA HAa CO3AaHUE HOBEHMIINX
YCTpOHCTB 00pabOTKM CUTHAIOB. Pa3paboTaHbl OJTHO- U TPEXMEPHBIE KOMIBIOTEPHBIC MOICIIH
MHUKPOIOJIOCKOBBIX YaCTOTHBIX (UIBTPOB HA OCHOBE TPAAMLIMOHHBIX U TPEATIOKECHHBIX
aBTOPaMU €JIEKTPOMarHUTHOKPUCTAIUIMYECKUX KBa3UCOCPEAOTOUYECHHBIX PEAKTUBHBIX 2JICMEHTOB
B mporpammubix mnakerax Mathcad u CST Microwave Studio. HccnemoBansl ocobeHHOCTH



XapaKTEPUCTUK €JIEKTPOMATHUTHOKPUCTANINYECKUX Pa30OMKHYTBIX nuieigon KaK
KBa3HCOCPEIOTOYCHHBIX eMKOCTel. IlpeanoxkeHa KOHCTpYKUUS (HIBTpa HIKHHX YacTOT C
Pa3sOMKHYTBIMM IIeH(paMu ¢ CyIECTBEHHBIM YJIYYIIEHHEM I1OJABJICHHUS CHUTHAJIOB B I10JIOCE
MOJABJICHUS] IO CPABHEHUIO C TPAJUIMOHHBIM perieHueM. Pazpaboransl oOpasisl GUIBTPOB U
IIPOBEJCHO UX IKCIIEPUMEHTAIBHOE UCCIIEIOBAHUE.

(aHrJ.)

The developed method of input impedance characteristics allows to obtain new knowledge
about the wave properties of barrier micro- and nanostructures and, on this basis, new effective
technical solutions. As an impedance-based method, it is universal for wave structures of any
nature. The proposed and developed method of impedance &-inhomogeneities combines the
advantages of impedance approach and locally lumped properties of d-function. For many
structures solutions are analytical. Proposed and developed 6-models of reactive elements and
oscillatory structures enrich the theoretical foundation of single and periodic wave structures.
Unlike well-known models 8-models are accurate without frequency restrictions. On the basis of
d-models of reactive elements and oscillatory structures 6-models of frequency filters are
developed that simplify modeling and allow developing solutions with improved selectivity and
design parameters.

Practical realization of the results is aimed at creating the newest signal processing devices.
One- and three-dimensional computer models of microstrip frequency filter were developed on
the basis of traditional and proposed by the authors electromagnetocrystall quasi-reactive
elements in the Mathcad and CST Microwave Studio software packages. Characteristics features
of open-circuited stubs as quasi-lumped capacitances are investigated. The design of a low-pass
filter with open-circuited stubs with a significant improvement in the suppression of signals in
the suppression band compared with the traditional solution is proposed. Filter layouts are
developed and their experimental research are conducted.
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QinbTp HIKHIX YacTOT. AMIUTITYTHO-9aCTOTHI XapaKTePUCTUKH:
1 — excnepuMeHTaNbHa, 2 — PO3paxyHKOBa,
3 — anasora.
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