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II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: HesniHiitHa 6araToxBub0Ba T€OPis MOTYKHUX 1kepes: HBY Ha OCHOBi METOZY CUHTYJISIPHUX
iHTerpasbHUX piBHAHb. ONTUMI3aLis €IEKTPOAMHAMIYHUX CTPYKTYP MOTYKHUX JxKkepes HBY 3 meToro focarneHHs

MaKCHUMaJIbHOI €(peKTUBHOCTI Ta CTabiIbHOCTI PO6OTH
IToyaToK eramy: 01.2002
3akiHYyeHH4 eTamy: 12.2002

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT
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IloBHEe HaMEHYBaHHS IOPHIAHYHOI 0coou (a6o ITIB pizsnyHO0i 0COOH): XapKiBCbKUIl HALLIOHATIBHNIA

yHiBepcuteT imeHi B.H. Kapa3sina

Kopg 3a €IPIIOY: 02071205

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS
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Micue3Haxoa KeHHS: np. [lepemoru 37, M. Kuis, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 0442048428

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Yuciose MOZENIOBAaHHS NIPOLIECIB reHepallii IOTYKHOTO MiKpOXBUJIbOBOTO BUIIPOMIHIOBAHHS PEJISITUBICTCHKUMU
€JIEKTPOHHUMM ITy4YKaMU B 6araTOMOJIOBUX €JIEKTPOOMHAMIYHUX CTPYKTYpaxX Ha OCHOBi METOAY CUHTYJISIPHUAX

iHTerpanbHUX PiBHSHD

Ha3zBa po6oTH aHTIJIilICbKOIO:

Number modelling of processes of powerful microwave rays generation by relativistic electron streams in
multidimensional electrodynamic structures based on the method of singular integral equations

Pedepar yKpaiHCBKOIO:

O6'exT gocigxkeHHs - noTykHe HBU-061anHaHHS 31 CKJIa[IHOIO reoMeTpieto. Meta po6oTu - 1o6ymoBa
MaTeMaTU4YHUX MOJeJIEN TiPOTPOHA i TPOBENEHS YMCEIbHOTO EKCIIEPUMEHTY [IJIS1 [IOBHOTO XBUJILOBOI'O aHAJI3y
ripoTpoHy. MeToA, IOCiIKEHHS - 3alIPOIIOHOBAHUI HOBUI YMCEJIbHUI aHAJITUMHUI METO]], PO3B'sI3yBaHHS CUCTEM
CHHTYJISIPHUX IHTE€TpaJIbHUX PiBHSHb, 10 BiAIOBiae MaTeMaTUYHIN MoZeli IipOTPOHy. BUKopucToBy10un
rapameTpUYHe MPEACTaBIEHHs CIELiaJIbHOrO TUITY KpaloBa 3aia4a 3BOAUTHCS [0 TPAHUYHUX CUHTYJIPHUX
iHTerpasipHUX piBHSAHDb. Ha BinMiHy Bif TpaguuiliHUX MiAX04iB 4O IPOGIEMU MOZEIOBAHHS TaKUX IIPUCTPOIB, IO
3aCTOCOBYIOTbCSI 32 KOPJOHOM i OCHOBaHI Ha NPSIMUX METOax AUCKpeTH3allii baraToMipHUX piBHSIHb MakcBea,
3aIPOIIOHOBAHUM METO], 103BOJISIE 3HU3UTU PO3MIpHICTb 3311ayi, 3BOAs14H ii pilleHHs 10 BifyKaHHs QYHKII Bif,
opHiel 3MiHHOI, BLOBOJIbHAIOYOI TUIIEPCUHTYIIPHOMY IHTETPDAJIbHOMY PiBHAHHIO, IUCKPETU3ALlis IKOTO IIPU3BOIUTD
I0 oOpe 00yMOBJIEHOI CUCTEMU JIiHIMHUX anre6paidHuX piBHsHb. Ll 06cTaBuHA 03BOJISIE iCTOTHO TOBUCUTHU
TOYHICTh YUCEJIbHOI'O MOJIE/IIOBAaHHS i BifHATU HAsBHICTh PE30HAHCHUX €(EKTiB, 1[0 € MPUHLIUIIOBO BAXKJINBUM
IIpY KOHCTPYIOBaHHI TaKUX NPUCTPIiB, 1K HBY-renepaTtopu. [IponoHOBaHi METOAU YMCEJILHOTO MOJEJIIOBAHHS
3aCHOBAHI Ha IMMOOKUX JOCTIIKEHHSX B rajy3i KpalloBUX 3a7ja4 MaTEMATUYHOI (i3UKU i CyyaCHUX METOLIB
YUCEeJIbHOTO iHTETrPYBaHHS, Y pO3po0Li SIKUX € 3HAUHUI BHECOK (axiBLiB XapKiBCbKOI'O HallijOHAJIbHOTO
yHiBEpCUTETY. Y pe3yJbTati pob0TH Nobyg0BaHAa MaTEMAaTUYHA MOJIeJIb TiPOTPOHA Ha 6a3i MeTOAY JUCKPETHUX
0CO0GJINBOCTEN 117151 YMCEJIBHOTO PO3B'YBaHHS CUCTEMU CUHTYJISIPHUX PiBHSIHb. Ha 6a3i LIbOro mpoBeieHUii OBHBIN
XBUJIbOBUY aHaJIi3 XBUJIbOBOI CTPYKTYPH 3i CKJIaHOIO TeOMETPi€lo. B yncesbHOMY €KCIIEPUMEHTI OTpUMaHi
3aJIEXKHOCTI IPOJIOJIbHOTO XBUJILOBOT'O YMCJIa OT YACTOTH, & TAKOX 3HalAeHi (pOpMU 3MiHHOTO €JIEKTPUYHOTO I0JI,

10 BifITIOBiza€e 3HANEHUM XBUIbOBUM UYKMCJIAM.

Pedepar aHIJIiHCBKOIO:

Object of research - powerful microwave devices with complex geometry. The aim of the work is construction of
mathematical models of a coaxial gyrotron and conducting a numerical experiment for full wave analysis of a
coaxial gyrotron. Method of research is a newly developed numerical method for solving systems of singular
integral equations. Using the parametric representation of a special kind, boundary value problem is reduced to
boundary singular integral equations. In distinction from traditional approaches to problem of modelling such
devices used abroad and based on a direct numerical dissertation of multidimensional Maxwell equations, without-
functional theoretic manipulations, the method suggested based on deep research in the field of boundary value
problems and in the field of modern methods of numerical integration's, which have been developed in Kharkov
National University. As a result, the mathematical model of coaxial gyrotron has been developed on the basis of
method of discrete singularities. The full wave analysis of eigenfunction/eigenvalue problem of coaxial girotron
has been conducted. Numerical calculations of field distribution in a coaxial girotron cavity have been also
presented.

Inpekc YIK: 517.958:535.4, 519.713; 519.711:53+517.958;535.4

Koau TemaTHYHHUX PYOPHK: 27.35.35
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