OT3bIB

Ha aBTopedepar auccepranuu CtyneHukuHa AHApes Bnagumuposuya,
BBIITOJIHEHHOM Ha TeMy «MeToJ MPOTHBOEHCTBHS YIpo3e MOAMEHBI COOOMIEHUH
JUISL CACTEM CITyTHUKOBOH CBSI3M C KOJOBBIM pa3JieleHHeM KaHaJloB Ha OCHOBE
CTOXaCTHYECKOIr0 MPUMEHEHHMs aHcaMOJ1eif MHOTro(ha3HbIX OPTOrOHATBHBIX
KOJOBBIX IOCIIEIOBATENBHOCTEH) U IIPE/ICTABIEHHONW Ha COUCKAHUE
YYEHOM CTeTieH! KaHIuJaTa TEXHUIECKHX HayK 10 HayuHO
CHeUaTbHOCTH 2.3.6 — «MeTozbl ¥ CHCTEMBbI 3aLUTHl HHPOPMALIUH,
uHbOpMaIOHHas 6e30I1aCHOCTh

AKTyalbHOCTh JUCCEPTALMOHHOTO WCCIENOBAHUS OOYCIOBIEHA TEM, 4YTO
pa3sBUTHE COBpeMEHHbIX cucteM cryTHukoBo cBs3u (CCC) ¢ KOJIOBBIM
pasnenennem kKaHaioB (KPK) orpanuumnBaercss He TOJBKO OTHOCHTENIBHOI
CIIO)KHOCTBIO TEXHHYECKOro 00OpyIOBaHHS, BO3MOXXHOCTBIO BO3HHUKHOBEHHSI
B3aMMHBIX IIOME€X, BBICOKOM WYYBCTBUTEIBHOCTBIO K pa3dbpocy MONIHOCTEH
Ha3eMHBIX CTaHLUMMW, HO U ONpelel€HHOMY CTaHAApTaMH OTpaHHYEHHOMY
aZipeCHOMY IPOCTPAHCTBY OPTOrOHANBHBEIX KkonoB. K mpumepy, B CIyTHHKOBO¥
KOMIIOHEHTe  MexnyHapoqHoi — moABMIKHOM — snekTpocssizu  IMT-2000
HCIIOJIB3YIOTCS KOJbI Youma-Anamapa anuHoi 128 u 256 6utos.

PerynspHas cTpykTypa INpUMEHSEMOro KoJa He MOXeT o0ecnequThb
Oe3onacHOCTH nepeaaBaemMoi HHGOpMAaILMK Ha IPOTSHKEHUHN JJIUTETFHOTO BpeMEHH,
[IOCKOJIBKY BEpPOSITHOCTH MOJMEHBI COOOILEHMsS] NMPU HCIONB30BAHUU HM3BECTHBIX
OPTOrOHAJBHBIX KOJZIOBBIX TOCIENOBAaTEIbHOCTEH 3HAYUTEIBHO Bo3pacraeT. Ilpu
NpUMEHEHUM IUQPPOBaHMs s 3alluMThl COOOIIEHMH BO3pacTalOT BpPEMEHHBIE
3a/IepP)KKH, 00yCIOBIIEHHBIE BBITIOTHEHHEM KPUIITOrpaduueckux npeodpa3oBaHui.

KmroueBoit mnpoOsieMoii B HJaHHOM cCiay4dae SBIsSeTCS 3ajJada 3allUThl
uHGOpPMALlMK OT YIrpo3bl MOAMEHBI COOOIIEHUM, IIOCKOJIBKY H3BECTHBIE
OpPTOTOHAJIbHBIE KOZOBBIE IOCIIEIOBATEIbHOCTH HE IIO3BOJISIOT OOECHEeYUTh HX
TpebyeMyto CTpyKTypHYI0 cKpeITHOCTH Npu puMeHeHuu B CCC ¢ KPK. ITockonbky
NaHHAas 3a/lada B HACTOSAINee BpeMs pelleHa He MOJHOCTHIO, TO AUCCEPTallMOHHOE
UCclleIoBaHUE aKTyallbHO, OCKOJIBKY B HEM pa3paboTaH MeTO/ IPOTUBOICUCTBUS
yrpoze noamensl coobmenuii B8 CCC ¢ KPK, xoTopslii mo3BojisieT Ha OCHOBE
cuHTe3a, (OPMHPOBAaHUS M CTOXAaCTHUECKOrO0 IPUMEHEHUsS YBEIUYeHHOIO
KOJIN4YeCcTBa aHcamOneit MHOTO(]a3HbIX OpPTOTOHANIBHBIX KOJIOBBIX
nocnenosarenpHocTelt (AM®POKII) pemmth nanHyio 3anady.

Hayuynasi HOBH3Ha JUCCEPTAIlMOHHOIO MCCJIEIOBAHUS 3aKIIOYaeTcs B
CIIeIyIOLIEeM:

1. PazpaGoTanHas Moie/Ib TPOTUBOEHCTBHS yTpo3€e MOAMEHBI COOOIEHHH B
CCC ¢ KPK, ornuuaromasicss OT HM3BECTHBIX Te€M, YTO IIpU Iepelaye KaxIoro
UHGOPMAIIMOHHOTO OUTA UCIONb3YeTCsl YHUKANIbHAs HEITOBTOPSIOILAsACS CTPYKTypa
aHcamOi1si MHOTro(a3HBIX OPTOrOHAJBHBIX KOJOBBIX  IOCJIENOBATEIBHOCTEH
CHHXPOHHO U3MEHSIeMBIX Ha IPHEMHOH U Mepearoieii CTOpoHax.

2. Monens AM®OKII tpebyembix pazmepHocteit N = 128,256 u anroputm
MUX CHHTEe3a KOTOpHle, B OTJIMYHE OT M3BECTHBIX, OCHOBaHbl Ha PacCMOTPEHHUHU
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MHOXXECTBA 3PMUTOBBIX MATPHUI IOpsinka (1 X 1), 3IeMEeHTHl KOTOPBIX SBISIFOTCS
KOMIUIEKCHBIMUM 4YHCJIaMH M 33/1al0T BCE BO3MOXHBIE OPTOrOHAIbHbIE O0a3UCHI
npocTpaHcTBa C™ — KOMIUIEKCHBIX YHCEIL.

3.IIpvHIMIT TOCTpOEHHST W  TEXHUYECKOEe  pelleHue TreHepaTopa
ncepaocay4daiiabix  AM®OKII ais  cTOXacTUYECKOro  CpejcTBa  3allMTHI
UH(QOpPMALIMK CUCTEMBbI CIyTHUKOBOM CBSI3U C KOJOBBIM pa3lielieHHeM KaHaJIOB,
MO3BOJIAIONINE, B OTIMYKME OT HW3BECTHBIX, T€HEPHpPOBATh IICEeBIOCIyYaifHbIe
AM®POKII nHa ocHoBe cobcrBeHHBIX BekTOopoB (CB) apMuroBeix matpui (OM) B
COOTBETCTBHH C 33/1aBaéMbIM HaOOPOM TCeBIOCTyYalHBIX KOMILIEKCHBIX YHCEJI.

Teopernyeckass 3HAYMMOCTH IOJNyYEHHBIX Ppe3yJIbTATOB 3aKJIOYAETCs B
Pa3BUTHU cTOXacTUYecKUX MeTo 0B 3amuThl nHpopmarmu B CCC ¢ KPK Ha ocHOBe
NIOBBILIEHUs CTPYKTYPHOW CKpPBITHOCTM 3a CYeT CHHTe3a, TIeHepalud W
croxacrudeckoro npumeHeHuss AMO®OKII, omnucbiBaeMbIX OpPTOrOHAJIBHBIMU
0a3rcaMu TpOCTPAHCTBA KOMIUIEKCHBIX 4ucel C™, a Takke B TOJIy4E€HUH
AQHAJIUTHYECKUX 3aBUCUMOCTEH /I pacyeTa Mokas3aTelssi CTPYKTYpHOH CKPBITHOCTH
npu npuMeHennn AM®OKII, npeacrasnsemsrx CB OM.

IIpakTHYecKkasi HEHHOCTh MOJIY4YeHHbIX Pe3yJbTATOB COCTOUT B TOM, YTO
pa3paboTaHHblE TEXHUYECKHE pelIeHWs [0 TMOBBILICHUIO 3alUIIEHHOCTH
uH(pOpMaIUH, 3alUIIEHHbIe NTaTeHTaMU Ha U300peTeHUs U CBHIETENbCTBAMM Ha
peructpanuio nporpamMm anst OBM, peanusyromue IpeasioXeHHbIE alrOpUTMBI,
o0ecneurBalOT peanu3alydio MOJEIH W alropuTMa IPOTUBOACHCTBUS Yrpose
noamensl nepenaBaeMblx B CCC ¢ KPK coobmennit Ha ocHOBe (pOpMUPOBaHUS U
croxactuueckoro mnpumereHus AMODOKIIL. ITonywaemeie AM®POKII umeror
NPUPOCT CTPYKTYPHON CKPBITHOCTH IO OTHOLUEHHIO K CTPYKTYPHOW CKPBITHOCTH
AJIOMYC, KoTopslii JiesxuT B nipezenax ot 2,5 no 101,31% pns nopsiika MaTpHILb]
n = 128, u B nmpenenax or 2,32 no 101,02% npns nopsaka mMatpuusl n = 256,
KOTOPBI COOTBETCTBEHHO O0OecreunBaeTcsi NpH JAOIMYCTHMBIX 3HA4YeHHsIX (a3
KaXXIOro JUaroHaabHoro kosgoumuenta SM A@; = 18" u A@; = 1°. Bennunna
CTPYKTYpHOM ckpbitHOCTH AM®OKII nns Ag; = 90° Takke HAXONUTCS BbILIE
TpeOyeMOro 3HaueHMs CTPYKTYPHOH CKDBITHOCTH Sppes =43 U3 s

N = 128,256, uto nmo3BossieT ux ucnoib3osarsk B cymectByromux CCC ¢ KPK.

3amMeuaHns H peKOMeHJAlHMU:

1. Y3 pucynka 9 u ero onucanus, npeicTaBI€HHOIO B aBTopedepare, He SCHO
KaKOil THIT TMIOMEXH HCIOJb3YeTCs MPHU MOIETUPOBAHUH CUCTEMBI CITyTHHKOBOM
CBSI3H C KOJIOBBIM pa3/ieJIeHHEM KaHAJIOB.

2. B aBropedepare oTcyTcTByeT HH(DOpMALUS O Mpoleaype (aJropurMe) u
YCIIOBUSIX peaju3aliil Yrpo3bl MOIAMEHbI COOOLIEHWM B paccMaTpHBaE€MBIX
cCHCTEMaX, a TaKkKe HeoOXOOUMBIX TEXHUYECKHMX YCTpPOMCTBaxX, KOTOPEIE
HEOOXOIUMBI 3JIOYMBIIIJIEHHUKY JU1s €€ peau3aiivu.

BeiBoabi:

HecMoTpsi Ha yka3aHHBbIe 3aMeYaHMs JUCCEPTALIMOHHOE HCCIeNOBaHNe
COOTBETCTBYET HEOOXOJAMMOMY Hay4yHO-TEXHWYECKOMY YPOBHIO M OTBEYaeT



KPUTEpHsSM crieuuanbHocTH 2.3.6 — «Metoapl U cHcTeMBbl 3allUThl HH(OpPMALWH,
uH(opMaLMoHHas 6€30TIaCHOCTHY.

Huccepramuss  Crynenukuna  Aszpes — BunagumupoBuua — «Merton
MPOTHUBOJEHCTBUSA YIPO3€e IMOAMEHbI COOOIEHHH ISl CHCTEM CITyTHUKOBOM CBSI3U C
KOZIOBBIM * pa3/Ie/IeHUEM KaHaJOB HAa OCHOBE CTOXAaCTUYECKOro IPUMEHEHHs
aHcaMOsieli MHOro()a3HbIX OPTOTOHAJIBHBIX KOIOBBIX IIOCJIEIOBATEIBHOCTE
yIOBNIeTBOpsieT TpeOOBaHUSAM, ycTaHOBIEHHBIM «IloJoXKeHHEeM O TNPHCYXAEHUH
yu€HBIX  cTemeHeH B QeiepalbHOM  TrOCYJAapCTBEHHOM  aBTOHOMHOM
00pa30BaTeIbHOM YUYpeXIeHHH Bbiciiero obpazoBanus «FOxHbIN (denepanbHbii
YHUBEPCHUTET» (B JIE€HCTBYIOIIEH peakLiK) | peIbsSBIsSEMbIM K IUCCEpPTALUIM Ha
COMCKaHWe Yy4E€HOM CTeNneHM KaHauaata Hayk, a aBrop CryneHukuH Avpapei
BnanumupoBud, 3aciiy’)kuBaeT IIPUCBOSHHUSI €My YYEHOH CTeleHH KaHauuara
TEXHUYECKUX HayK M0 crnenuanbHocTH 2.3.6 — «MeToapl M CHUCTEMBI 3alUThHI
uHMOpMaLUH, HHPOPMAIIMOHHAs 0€30ITaCHOCTEY, TEXHUYECKUE HAYKH.

JIOKTOp 5KOHOMHMYECKUX Hayk, npodeccop, aexaH ¢axynbrera KoMNbIOTEpHBIX
TEXHOJIOTUH U MH(POPMalMOHHOW Oe30macHOCTH POCTOBCKOro rocynapcTBEHHOTO
skoHOMH4YecKkoro yHuBepcurteta (PMHX)

Tumenko E.H.
13.01.2026 r.

Tuwenko Errenuit HuxonaeBuy, 10KTOp 3KOHOMUUYECKUX HAYK, Mpodeccop, AeKaH
¢dakynprera KOMIBIOTEPHBIX TEXHOJOTMH M WH(DOpPMALMOHHONH O€30MmacHOCTH
PocTOBCKOro rocyaapCcTBEHHOro sKOHOMHYeckoro yHuBepcurera (PUHX),
08.00.13 MaremaTu4yecKHe U HUHCTPYMEHTAIbHbIE METObl SKOHOMMKH

344002, r. PoctoB-Ha-/lony, yn. b. Cagosas, 69
rsue.ru

89281440403

Celt@inbox.ru GIEOY BO «Pocroeekuii rocyuape ;'nu]m},ii’l]
apKOHOMIYCCKHi yHuBepenTeT (PHHX)» ’
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