Abstract

The dynamic development of information security sphere are constantly brings new demands to the respec-
tive information security systems. As a rule, a record of all such requirements is connected with the problem of
multicriteria optimization, which is aggravated by weakly formalized requirements. They are of different phy-
sical dimension and quantitative and qualitative measurement, and they have contradictory nature that limits
the application field of the existing methods of multicriteria optimization.

The article represents the modern technology of multicriteria synthesis of information security systems,
based on the inserted scalar folding technique, adapted to the solution of a particular issue. The application of
suggested technology allows taking into account the variety of requirements to the information security system,
as well as removes the issue of their amount and nature of origin. As a result of multicriteria synthesis of inf-
ormation security system, according to the suggested technology, the designer of the system has an opportunity
to assess the level of information security, which the system will be able to provide.

The article presents a model example of application of the suggested methodology
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1. BBeﬂeHI/le JOJIKHa obecreynBaThb He TOJIBKO HeO6XOI[HMbeI yYpo-

BECHb HOI[BOI[I/IMOfI MOIITHOCTHU W YaCTOThbI CUTHaJIa, HO

[TpoBeneHHbIl aHaau3 paboT OKA3aJ, YTO TOYHOCTD U YIOBJIETBOPSITH BHICOKUM TPEOOBAHUSIM 10 CTaOUIIb-
uamepenuii J[I1 3aBucur oT cTabUIBHOCTU YACTOTHI  HOCTH YACTOTHI, CTENEHU MOAABJIEHUS TUCKPETHBIX CO-
reseparopa u J0OPOTHOCTH W3MEPHUTEJIHHOIO Pe30HAa-  CTABJSIONUX B CIEKTPE BBIXOAHOTO CUTHasa, rabapu-
Topa. Anmaparypa, npeJHasHaueHHas [JJs U3MEDPEHUs]  TaM, HaJEeKHOCTH, S3KOHOMUYHOCTU U CPOKY CJIYKOBI.
U3MEHEHUH MUIIEeKTPUYCCKUX MMapaMeTpPoOB KUAKOCTH,  Pe3ysbTaThl YMCAECHHOTO aHAJIN3a TOKA3BIBAIOT, UTO AJIS




nHGOPMAIIMOHHOIO BO3AEHCTBUS Ha OUOJOTUYECKUI
adexT, HeOOXOAMMBI HCTOUHUKN U3JIYUEHUS B [UaTa-
sone 70-75 I'T ¢ HectabuabrocTbio 107 —107°, yposuem
azoswrix mymos 120-130x5/Tmt va wacToTe oTCcTpOiKNM
ot Hecymeill yactorel 10k u ociabiaenuemM AUCKpeT-
HBIX COCTABJSIONIMX B CIIEKTPE BBIXOJHOTO CUTHAJA Ha
40-501b.

OrcyrcrBue uctouHukoB kosebanuit KBY puana-
30Ha, YAOBJIETBOPSIONIMX BHITIEU3IOKEHHBIM TpeGoBa-
HUSIM, BBIJIBUHYJIO HEOOXOAUMOCTH CO3JaHUSI TAKOTO
MCTOYHUKA.

2. OcHOBHbIE MaTepHaJIbl HCCIEJOBAHUST

PaspaGorka ycrpoiicts Ha ocHoe /[P 3aBucutr ot
peleHus 3ajauyyl CUHTE3a pe3oHaropa, T.e. olpejeJie-
HUS €ro reoMeTpUYecKUX pPasMepoB 10 3aJaHHBIM Ia-
pamMeTpaM MarepuaJia, 4aCTOTHBIM XapaKTepUCTUKAM
u tuiy xosebanuii. Tounble MeTOAbl pacuéra CHEKTpa
KOoJIeOAHUN MCKOBBIX AMAIEKTPUYECKUX PE30HATOPOB
rnoka He peannsoBanbl. OCHOBHAs NpPUYMHA COCTOUT B
TOM, 4TO COOCTBEHHbBIE KOJIeOaHUsI PE30HATOPA IOJIK-
HbI PacCMaTPUBATHCSI B HEOTPAHUUYEHHOI 0biacTu M Ha
GeCKOHEYHOCTH Y/OBJAETBOPSTH YCJIOBUIO M3aydenus [1].
CyurecTBy1oT TPUOIMIKEHHBIE TTOIXO/bI, MO3BOJISIONINE
C MCIOJIb30BAHUEM COBPEMEHHBIX KOMIbIOTEPOB 3 dek-
THBHO, C BBIUMCJIUTEIbHON TOYKU 3PEHUST, PACCUNTHIBATD
CIIEKTPAJIbHBIE XaPAKTEPUCTUKHU (CIEKTP COOCTBEHHDBIX
4acToT, cOOCTBEHHbIE KoJeOaHUus U UX HOOPOTHOCTH)
NU3JIEKTPUYecKuX pe3oHaTopos. OAMH U3 TaKUX IOJ-
XO/I0B OCHOBaH Ha METOJe YaCTUUHBIX oOsacteii (MeToz
paszeseHnsT MepeMeHHBbIX, MeTo/ cimuBanus) [2,3]. Aas
KoJIeOaHUI «IIenyyieii rajepen» UCIoab30BaHUE TAKOTO
METO/la B COUETAHUU C IIPUOIUKEHHBIM NPEICTaABICHUEM
1moJist cO6CTBEHHBIX KoJsiebGaHmil BOJIM3U TPAHUIBI PE30-
HaTOpa I03BOJISET JIOCTATOYHO TOYHO, C MPAKTHUYECKON
TOYKM 3PEHNS, PACCYUTATD €r0 XapaKTEePUCTUKHU.

PaccmoTpum mosyuCKOBBIM pe30HATOP U3 aHU30-
TPOITHOTO AWdJeKTpruKa pagmycom R m tommmuoin L,
PAaCIIONIOKEHHBIM Ha M/IeaJbHO MPOBOJSIIEH T1JTO0CKOCTH
W HAXOASANIUICS B OMHOPOAHOW W M30TPOITHOU cpene C
NIM2JIEKTPUYECKON M MAarHUTHON MPOHUIIAEMOCTSIMU, CO-
OTBETCTBEHHO €, U L.

3anumieM ypaBHEHUS B HIUJIMHIPUYECKON cucTeme
KOOPJAMHAT [IJISI Z -COCTaBJSAIONMMX 3JIEKTPUUECKOTO 1
MarHUTHOTO NoJiell Komebanuii B pasHbIX 00IaCTAX Pe3o-
Hatopa B hopme, IpUHsATON B [2], 1 TpeOys BBHIMTOJTHEHUS
TPAaHWYHBIX YCJIOBUI Ha JMCKOBON MOBEPXHOCTH pe30Ha-
TOpa, MOJYYUM IepPBOE XapaKTepPUCTUYECKOe ypaBHEHUE
s onpenenenns cnektpa HE u EH -kone6anuii
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MMOCTOSTHHAS PACIIPOCTPAHCHUS;
N - a3UMYTaJbHbIN MH/IEKC;
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JguHApuYeckne GyHKIUM n— o mopsaaka beccesnst n Xan-
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Toukn Han dynknusamu beccens n Xankesas o3Hava-
10T fuddepenupoBanme Mo BCeMY apryMeHnTy.
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Boiin mccnegoBanbl Kosebanua <iendymieil raje-
peu» HE 1714 pasnuyHbIX 3HAYeHUH a3UMYyTaJbHOIO
nnjgexca n. OcHoBHOEe BHUMaHMe yJAeJeHO H3Yy4YeHUIO
3aBUCUMOCTH PE30HAHCHBIX YacTOT W PaJMAIMOHHBIX
106pOTHOCTEHl OT M3MEHCHMSA TOJIIMHBI PE30HATOPA.
YcTanoBIEHO 3aBUCHUMOCTD, €CJAN PE30HAHCHOE BOJTHO-
BOe uncJo Kk, nmocrostHHas pacpocTpaHenns § BAOTb
oM pe3oHaTopa yA0BJICTBOPAIOT yPaBHEHUIO:
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[l aToro ciaydas ¢ IOMOILIBIO XapaKTepUCTHYe-
CKOTO ypaBHeHHUs Toaydera npubianskentas hopmya,
CBA3bIBAIOIAs PE30HAHCHYIO YacTOTY C reoMeTpuye-
CKMUMHU U 3JEKTPOANHAMUYECKUMHU MapaMeTpaMu pe-
30HaTOpA:
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[TockoJIbKY KOJMEOAHUST <IemuyIeil rasepen» UMeoT
JOCTATOYHO GOJIBIITNE A3UMYTalbHbIE HHIEKCHI N, TO JJIsI
pacyeTa kopHell V, MOXKHO HCIOJIb30BaTb CJELYIOUIYIO
ACUMIITOTHYECKYI0 hopMyny [4]
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ro pezonaropa c¢ mapamerpamu R=10mm, L= 2mm mpu-
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koseGanusmu HE,,, (puc. 1).
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Puc. 1. 3aBMcMMOCTH paguaLMOHHON LOBPOTHOCTH a) U YacToTbl 6) OT TOANLLMHBI pe3oHaTopa

3. BoiBoibI

YcTaHoBJeHO, UTO 3HAYEHUSAM TOJIIUHBI pE30HA-
TOpa, IpHU KOTOPBIX HabJsiogaeTcss MaKCUMaJbHas pa-
AMAIIMOHHAas HOOPOTHOCTH, OTBEYAIOT PE30HAHCHDIE

GOKOBOI MOBEPXHOCTH pe3oHaTopa. TakuM o6pasom,
3a/laBasi PE30HAHCHYIO YacToTy reweparopa f, dopmar
pesonaropa @ n ero aJeKTPOAMHAMHUYECKIE MTapame-
TPBI MOJKHO I10 YKa3aHHON Bblle GopMyJe paccUYnTarh
A3UMYTaJIbHBII UHAEKC N KoJiebaHUs <lmenuyiieii ra-

JaCTOTBHI, IPU KOTOPBIX TAHTE€HIIMAJIbHBIE KOMIIOHEHTHl  JIepeW», NMEIONero MaKCHUMaJbHYIO PaJHalHOHHYIO
9JIEKTPUYECKOTO MOJIsI HPAKTHYECKH OJU3KU K HYJII0 HA  JOOPOTHOCTD.
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Abstract

It was studied that the information impact on biological effects requires the radiation sources over the range 70
to 75 GHz with instability 107 -10"%, phase noise from 120 to 130 dB/Hz on the detuning frequency from carrier
Jrequency 10 kHz, and weakening of the discrete components in the spectrum of the output signal at 40 -50 dB.



The rigorous methods of disk dielectric resonators have not been realized. The main reason is that the natural
oscillations of the resonator should be considered in an unlimited region and should satisfy the radiation conditi-

on at the infinity. The “whispering gallery” HE

nm!

| oscillations were studied for various values of the azimuth index

n . The attention was focused on the dependence of the resonance frequencies and radiation quality factors from
the change of resonator thickness. Using the characteristic equation, an approximate formula, relating the reson-
ance frequency with geometric and electrodynamic parameters of the resonator, was obtained. It was determined
that the resonance frequencies, at which the tangential components of the electric field are close to zero on the side
surface of the resonator, correspond to the values of the resonator thickness, at which a maximum radiation qua-

lity factor is observed

Keywords: resonator, frequency of oscillation, quality factor, spectrum, object, source
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Xapaxmepnoto ocoonueicmio danoi pobo-
mu € me, wo 6 Hill 002060PIOEMLCA BUPI-
weHHs 3a0ay po3nizHA6aAHHS 3A0AHUX CUZHA-
J1i6 NPU A8MOMAMU308aAHOMY PAVIOKOHMPOJIL.
Hagoosmuvcsa pesyavmamu docaidvicenv memo-
0i6 cesexkuii ma po3niznasanisa 3a0aHuUx cue-
HaNi8, OCHOBAHUX HA PI3HUX UMOBIPHICHUX
Modensx, 30Kkpema, asmopezpeciiinux npoye-
ci6 i cymiwi po3nooiiie cuenanie

Knwouosi cnosa: cuznan, imosipuicna
Modenb, aemopezpeciunuil npouec, cymiu
POo3n00inie, Memoo po3nizHasanms, aemoma-
mu308anuil padioKkoHmpos

[m, ]

Xapaxmepnoit ocodennocmvio 0anmnou
padomvt a61aemcsa mo, umo 6 Heu 06cyxncoa-
emcs pewenue 3a0a4 pacno3Haeanus 3a0am-
HbIX CUZHATI08 NPU ABMOMAMUIUPOBAHHOM
paduoxonmpone. Ilpusodsmcs peszyavma-
Mol UCCE08AHUU MeMO008 CeNeKUUU U PAC-
no3HA6aHUs 3A0AHHLIX CUZHAN08, OCHOBAH-
HbIX HA PA3HBIX 6EPOSIMHOCMHBIX MOOEAAX, 8
4ACMHOCIMU, ABMOPEZPECCUOHHBIX NPOUECCO8
U cmecu pacnpeoesenuil CuznHal08

Kmoueevie cnosa: cueznan, eeposmuocm-
Has Mo0enb, AgmopezpecCUOHHBL Npouecc,
cMmecs pacnpedenenuil, memoo pacno3Hasa-
HUS, ABMOMAMUSUPOBAHHDLI PAOIOKOHMPOTL

o o

Bsenenue

B 3azayax aBTOMaTU3MPOBAHHOTO PAJAMOKOHTPOJIS U3-
3a IeICTBUS TOMEX M MHOTHUX IPYTUX HEKOHTPOJINPYEMBIX
akTopoB mocrynaloniue Ha paclo3HaBaHUE CUTHAJDBI
HOCAT CJIy4allHbINl XapaKTep ¢ allpuopu HEU3BECTHBIMU
CTAaTUCTUYECKUMM XapaKTepUCTUKAMU. ANpuopHas He-
OIpeIEJIEHHOCTD PEOL0JIEBAETCS C UCIOJIb30BAHUEM 00-
YYAIOMMX BBIOOPOK CHUTHAJOB, KOTOPBIE HCIOJIbH3YIOTCS

IJIS1 OLIEHMBAHUS HEU3BECTHDBIX CTATUCTHUYECKMX Xapak-
TEPUCTUK B PaMKaX BbIOPAHHOI BEPOSITHOCTHOU MOJEJIH
curnaznos. Ognaxko crnenuduka peajabHbIX 3a/a4 paclo-
3HABAHUsS TAKOBA, YTO KPOME 3aJaHHBIX CUTHAJIOB Ha 00-
paboTKy MOI'YT MOCTYIATh TAKKE HEU3BECTHBIE CUTHAJIBI,
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JIJIST KOTOPBIX HE IPEACTABIISACTCS BO3MOKHBIM MOJYYUTD
00y Jaonux BbI6OPOK.

B kiaccmuecknx meTojax pacrio3HaBaHMs CUTHAJIOB
OOBIYHO TIOJIATAETCS, YTO YKCJO MPOBEPSEMBIX T'MIIOTE3
PaBHO YMCJIY KJIACCOB PACIIO3HABAEMbBIX CUTHAJIOB, 3a/laH-
HBIX CBOUMU KjaccuuiupoBaHHbIMU BbiGOpKamu. Ilpu
3TOM, KOT/[a HabJII0/1aeTCsT HEM3BECTHBII CUTHAJ, OH OyIeT
ourbOYHO OTHECEH K OJJHOMY U3 KJIacCy 3a/laHHbIX CUTHA-
J0B. YTOOBI MCKIIOYUTH TAKYIO OMNOKY pacrio3HaBaHus,
CUTHAJI, He TPUHAJIEeKANINN K 33/laHHBIM CUTHAJIAM, J10J1-
’KeH ObITh OTHECEH K KJIACCY HEN3BECTHBIX CUTHAJIOB.

Takum 06pa3oM, JUIsl PelieHus] peajbHbIX MPUKIA/-
HBIX 3a/1a4aX PACIO3HABAHUS CYIECTBYET HEOOXOAUMOCTD
TIPUMEHEeHN ST HeTPAANIINOHHBIX METOO0B PACTIO3HABAHU S




