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Ha aBTopecpepaT ,llJiccepTar.urn JiepHepa HrroM MttxaH:noBM"lfa 

Ha TeM)' «Mo,n,eJIM M MeTO,ll,bl nOBbil.l.IeHIDI nponycKHOH: cnoco6HOCTM pa,n,MOTeXHM"lfe­

CKMX CMCTeM nepe,n,aqM MHcpopMaI.IMM B "lfaCTOTHO-CeJieKTMBHbIX KaHanax CBH3M c Me)l(­

CMMBOJibHbIMM MCKa)l(eHIDIMM», npe,n;cTaBJieHHOH Ha COMCKaHMe y-qeHOH CTeneHM ,ll,OK­

TOpa TeXHM"lfeCKMX HayK no cneI.IMaJibHOCTHM 

2.2.13. Pa,n;MOTeXHMKa, B TOM "lfMCJie CMCTeMbl M ycTpoiiCTBa TeJieBM,lJ,eHm1; 

2.2.15. CttcTeMbI, ceTM M ycTpo:H:cTBa TeJieKOMMYHMKaI.IMH. 

11po6JieMa nOBbll.l.IeHMH nporryCKHOH cnoco6HOCTM HBJIHeTCH HeOTheMJieMoH: qa­

CTblO cyii(ecTBYIOll.IMX pa,n,MOTeXHMqecKMX CMCTeM nepe,n;aqM MHcpopMaI.IMM, Ha pa3HbIX 

:nanax H:X pa3BMTMH pel.l.IeHMe ,n;aHHOH npo6JieMbl 6oIJIO CBH3aHo c MCnOJib30BaHMeM 

cneK'rpaJibHbIX MeTO,lJ,OB MO,lJ,YJIHI.IMM, npOCTJ)aHCTBeHHOrO-BpeMeHHOro KO,lJ,MpOBaHMH M 

MYJibTMnJieKcttpoBaHMH c opToroHaJII>HbIM pa3,n;eneHMeM Hecymttx -qacToT, nepe,n;a"lfM MH­

cpopMaI.IMM KaHaJibHbIMM CMMBOJiaMM c KOHTpOJIMpyeMOH MHTepcpepeHI.IMeH. 

nOJibl.l.IMHCTBO M3 nepeqMcJieHHbIX MeTO,ll,OB Hal.l.IJIO l.l.IMpOKOe npMMeHeHMe B CMCTe­

MaX l.l.IMpoKononocHo:H: CBH3M YKB M CBq ,n;Mana3oHa, B KOTOpbIX npo6neMa "lfaCTOTHo­

ceneKTMBHbIX 3aMMpaHMH He HBJIHeTcH npeo6na,n;a10me:H:. B TO)l(e BpeMH, npMMeHeHMe 

YKa3aHHbIX MeTO,ll,OB ,lJ,JIH MOHoccpepHbIX ,n;eKaMeTpOBbIX KaHaJIOB CBH3M, o6na,n,aIOll.IMX 

cymecTBeHHO Bbipa)l(eHHbIMM qacTOTHO-CeJieKTMBHblMM CBOHCTBaMM, He o6ecne"lfMBaeT 

)l(eJiaeMoro pe3yJibTaTa no nOBbil.l.IeHMIO 3cpcpeKTMBHOCTM cpyHKI.IMOHMpyIOll.IMX B HMX 

I.ImppoBbIX CMCTeM CBH3M. 3To OCTaBJIHeT BOnpoc llOMCKa HOBbIX 110,lJ,XO,lJ,OB K pellleHMIO 

YKa3aHHOH 11po6JieMbl OTKpbITblM ,ll,JIH BbI,lJ,eJieHHOro KJiacca CMCTeM. 

CTOMT OTMeTMTb M TOT cpaKT, qTo -qacTOTHo-ceneKTMBHbie 3aMMpaHIDI B ,n;eKaMeTpo­

BbIX KaHaJiax CBH3M 11pMBO,ll,MT K cymecTBeHHOMY yseJIM"lfeHMIO 11pe,n;oHBJI.HeMbIX 'rpe6o­

BaHMH K xapaKTepMCTMKaM nO,lJ,CMCTeM pa,n,MOTeXHM"lfeCKMX CMCTeM 11epe,n,a"lfM MHcpopMa­

I.IMM, KOTOpbie B HMX cpyHKI.IMOHMpyIOT 110 cpaBH.eHMIO c I.ImppOBblMM CMCTeMaMM, pa6o­

TaIOll.IMX B ,n,pyrMX ,ll,Malla30Hax ,ll,JIMH BOJIH. 

AKTYaJibHOCTb pel.l.IeHIDI ,n,aHHoro Bo11poca BM,n,Ha M3 Toro cpaKTa, qTo 3a nocne,n,HMe 

Tp11 ro,n;a Ha6JIIO,ll,aeTCH TeH,lJ,eHI.111.sI Ha 11CnOJib30BaHMe ,n;eKaMeTJ)OBbIX KaHaJIOB CBH3M ,lJ,JI.H 

nepe,n;aqM MHcpopMaI.I11M 0 "lfeM MO)l(HO cy,n;MTb no "lfMCJIY 3all.IMll.leHHblX ,ll,MCCepTaI.IMH KaK 

cpe,n;11 OTeqecTBeHHblX 11CCJie,lJ,OBaTeJie:H:, TaK 11 cpe,n;11 npe,n;cTaBMTeJieH CTpaH 11TaJIMl1, 

<I>paHI.I11M, KaHa,lJ,bI, OA3, ClllA, a TaK)l(e no qttcny ny6JIMKaI.Il1H B Be,n;ymttx BbICOKO­

pe:H:TMHroBbIX )l(ypHanax. B qacTHOCTM, KaK OTMeqaJOT caMH Mccne,n,oBaTeJIH 3TO BbI-

3BaHo He06XO,lJ,MMOCTblO o6ecneqeHM.sI l.l.IMpOKOro KJiacca nOJib30BaTeJieii ,n,el.l.IeBOH ,ll,aJib­

HeH CBH3bl0 6e3 HCnOJib30BaHIDI peTJ)aHCJIHTOpOB. 

C y-qeToM H3JIO)l(eHHoro TeMa ,n;MccepTaI.111M, a Tal\)l(e Hay"l!Hasi: npo6neMa, pel.l.Ie­

HMIO KOTopo:H: OHa noCB.Hll.leHa HBJI.HeTC.sI aKryaJJhHOH. 



,[(JUI pewemuI HayqHOH ITpo6JieMhI, KOTOpasi: 3aKJIJOt.i:aeTCH B TeopeTHt.IeCKOM o6oc­

HOBaHHH H pa3pa6oTKe HOBbIX MeTOJJ:OB o6pa6oTKH MHOrOIT03Hll;HOHHbIX cpa30MaHHITy­

IIHpoBaHHbIX H aMIIJIHTYJJ:HO-cpa30MaHHITYJIHpoBaHHbIX CHrHaJIOB 3a Ct.IeT peanH3aQHH 

ITpHHU:HITa a.n:aITTHBHOCTH B yITpaBJieHHH pe)l(HMaMH pa60TbI pa.ri;HOTeXHHt.i:eCKOH CH­

CTeMbI c ITOCJieJJ:OBaTeJibHOH ITepe.ri;at.i:eH HHCpopMaIJ;HH c u;eJiblO ITOBDIIIIeHHH ee ITporrycK­

HOH CITOC06HOCTH B qacTOTHO-CeJieKTHBHbIX KaHanax CBH3H ITPH CHJibHbIX Me)l(CHMBOJib­

HbIX HCKa)l(eHHHX 6nIJIH ITOJiyqeHbI CJie.lI;YJOIIJ;He OCHOBHbie HayqHbie pe3yJinTaTDI: 

1. ITocpe.n:cTBOM pa3BHTHH MeTo.n:a Me.ri;neHHO MeIDIJOIIJ;HXCH aMITJIHTYJJ: C.11. EBTH­

HOBa, BbUIBJieHbI HOBbie CBOHCTBa H HBJieHH.SI B ITOBe.ri;eHHH HHcpOpMaTHBHbIX ITapaMeTpOB 

ITepexo.n::1-1oro ITpou;ecca, o6ycnoBJieHHoro cKaqKoM cpa3nI H aMITJIHTYJJ:DI rapMoHwqecKoro 

KOJie6aHHH ITPH H3MeHeHHH CKaqKa cpa3bl B IIIHpOKHX ITpe.n:enax, qTo ITOrpe6oBaJIO yqw­

TbIBaTb H3MeHeHHe MrHOBeHHOH cpa3bl ITO BCeM qeTBepTHM KOMITJieKCHOH ITJIOCKOCTH c 

yqeTOM HaJilfqlf}I B03MO)l(HOro ITOCTOHHHOro cpa30BOro CHrHaJibHOro C03Be3JJ:HH. 

2. CcpopMynwpoBaHnI ocHOBHnie ITPHHU:HITI>I oITpe.n:erreHH}I pa3pewaJOiu;ero Bpe­

MeHH JJ:AA yKa3aHHoro KJiacca PCI111, ITpaKTwqecKaH 3HaqHMOCTb KOTOpDix 3aKJIJOt.i:aeTcH 

B TOM, qTo B paMKax KBa3HCTaIJ;HOHapHOCTH cpe.n:HeIIIHpOTHOro .ri;eKaMeTpOBOro KaHana 

MO)l(eT 6nITn ou;eHeHa ITpoITycKHaH cIToco6HocTH, rpe6yeMn1e JJ:IIH :noro ITapaMerpnI cwr­

HaJII>Horo C03Be3JJ:HH H JJ:JIHTeJibHOCTH KaHaJibHOro CHMBOJia c yt.i:eTOM .n:ettCTBH}I .ri;ecTa-

6HJIH3HpYJOill;HX cpaKTOpOB, o6ycJIOBJieHHbIX KaK CBOHCTBaMH cpe.n:nI, TaK H pa60TOH 

ITOJJ:CHCTeM YKa3aHHOrO KJiacca CHCTeM. 

3. BnrnBJieH HOBI>IH pe)l(HM coeMa HHcp.opMau;ww JJ:AA qacTOTHo-ceneKTHBHnIX KaHa­

JIOB - pe)l(HM «OKOH ITp03paqHOCTH», HCITOJib30BaHHe KOTOporo IT03BOJIHeT o6ecITeqHTb 

BbIHrpbIIII ITO ITPOITYCKHOH CITOC06HOCTH B 1,2 - 1,9 pa3a B ycJIOBHHX, Kor.n:a aMITJIH­

TYJJ:HO-qacTOTHaH xapaKTepwcTHKa KaHana HMeeT CJIO)l(HYJO 3aBHCHMOCTb OT qacTOTbI. 

4. ITpe.n:cTaBJieHO HOBOe peweHHe B BHJJ:e peanH3aQHH ITOCJieJJ:OBaTeJibHOro MO­

.n:eMa JJ:AA cpe.ri;HewwpoTHbIX .n:eKaMerpoBI>IX KaHanoB. BnmonHeHa ou;eHKa 3cpcpeKTHBHO­

CTH TaKoro MO.lJ;eMa 3a cqeT qwcJieHHOro MOJJ:eJmpoBaHHH. Pe3yJinTaTOM KOTOporo CTaJIO 

JJ:OKa3aTeJibC.TBO 3HaqwTeJibHOrO BbIHrpbIIIIa .n:aHHOro peweHH}I, ITO cpaBHeHHJO c pe3yJin­

TaTOM, peanw3yeMI>IM B cTaH.n:apTe STANAG 4539 ITO ITporrycKHOH CIToco6HocTH H ITO­

MexoycToiiqHBOCTH. y CJIOBHH cpaBHeHHH 6nIJIH BnI6paHbl THITHqHbIM JJ:JIH ITPOTH)l(eHHbIX 

cpe.ri;HeIIIHpOTHbIX Tpacc: MOIIJ;HOCTb nyqeii OJJ:HHaKOBa, 3a.n;ep)l(Klf Me)l(JJ:Y Jiyt.i:aMH paBHbl 

185 MKC, JJ:OITJiepoBCKOe pacnrnpeHHe CITeKTpa He ITpeBOCXOJJ:HT 0,5 fu:; THIT CHrHana -

QPSK. 
5. ITpe.n:Jio)l(eHnI HOBI>Ie HH)l(eHepHnie MeTOJJ:bI aHanH3a 3cpcpeKTHBHOCTH yKa3aH­

Horo KJiacca cwcTeM, peanw3yeMI>IX Ha 6a3e Teopww pa3pewaJOiu;ero BpeMeHH. 

ABTopecpepaT .n:wccepTaU:HH .n:aeT .n:ocTaTot.i:HO ITOJIHOe ITpe.n:cTaBJieHHe o CTPYKType 

H co.n:ep)l(aHHH pa6oTbl, aKTYaJibHOCTli TeMbI nccrre.n:oBaI:IHH H CTeITeHH ee pa3pa6oTaH­

HOCTH H HayqHOH HOBH3Ha. ITo HeMy MO)l(HO c.n:eJiaTb CJie.n:yJOIIJ;He 3aMet.i:aHHH: 



1. ¥fa asTopecpepaTa He .si:cHo, KaKa.si: pa3p.sI.LJ:HOCTb aHanoro-1..1:i1cpposoro rrpeo6pa3o­

BaTerr.si: .n:omKHa 6bITb HCI10Jib30BaHa .D:JI.sI .LJ:OCTH)KeHH.sI Tpe6yeMoro .LJ:HHaMHqecKoro .LJ:Ha­

I1a30Ha B ycrrosm1x .n:eKaMeTPOBbIX Tpacc. 

2. I-fa aBTOpecpepaTa He .sICHO, B03MO)KH0 JIM peaJIH30BaTb oueHKY pa3peIIIaIOm:ero 

speMeHH 3a cqeT Hcrrorrb30BaHH.si: GPU Mo.n:yrreH:, H ecrrH .n:a, TO KaKHe rroTPe6YIQTC.si: .n:rr.si: 

::noro TeXHJfqeCKHe peIIIeHH.sI. 

0TMeqeHHbie 3aMeqaHH.sI HOC.sIT qaCTHbIH xapaKTep H He CHH)KaIOT IlOJIO)KHTeJib­

HYIO oueHKY .n:HccepTa.UHOHHoH: pa6oTbI. 

TaKHM o6pa3oM, .n:HccepTauHoHHa.si: pa6oTa «Mo.n:errH H MeTO.LJ:bI rroBbIIIIeHH.si: rrpo­

rryCKHoH:_ crroco6HOCTH pa.n:HOTeXHJfqecKHX CHCTeM rrepe.n:aqlf HHcpopMa.UHH B qacTOTHO­

cerreKTHBHbIX KaHanax CB513H c Me)KCHMBOJibHbIMH HCKa)KeHJf.sIMH», B KOTOpoH: peIIIeHa 

aKTYaJII>Ha.sI HayqHa.sI rrpo6rreMa - TeopeTJfqecKoe o60CHOBaHHe H pa3pa6oTKa HOBbIX Me­

TO.LJ:OB o6pa60TKH MHOrOII03HUHOHHbIX cpa30MaHHIIYJIHpoBaHHbIX H aMITJIHTY.LJ:HO-cpa.30-

MaHHIIYJmpoBaHHbIX CHrHaJIOB c ueJihIO IIOBbIIIIeHH.sI rrporrycKHOH crroco6HOCTH pa.n:Ho­

TeXHHqecKOH CHCTeMhl c rrocrre.n:osaTeJibHOH rrepe.n:aqeH: .n:aHHbIX, cpyHKUHOHHPYIOID:HX B 

qacTOTHO-cerreKTHBHbIX KaHanax CB513H rrpH CHJibHbIX Me)KCHMBOJJbHbIX HCKa)KeHJf.sIX, 3a 

cqeT a.n:arrTHBHoro yrrpasrreHJf.sI pe)KHMaMH HX pa6oTI>I, y.n:osrreTBop.si:eT TPe6osaHH.sIM 

rr.rr. 9-14 IloJio)KeHJf.sI o rrop.si:.n:Ke rrpHCY)K.LJ:eHH.sI yqeHbIX cTerreHeH: BAK B pe.n:aK.UHH OT 

25.01.2024, a ee aBTop, flepHep Hrro.si: M11xalirroBHq, 3acrry)KHBaeT rrpHCY)K.LJ:eHH.sI eMY 

yqeHoH: cTerreHH .LJ:OKTopa TeXHHqecKHX HayK rro crreuHanhHOcT.si:M: 2.2.13. Pa.n:HoTex­

HHKa, B TOM tIHCJie CHCTeMhl H ycTpOHCTBa TeJieBH.LJ:eHJf.sI H 2.2.15. CHCTeMhl, ceTH H 

ycTpOHCTBa TeJieKOMMYHHKa.UHH. 

HaqaJihHHK oT.n:erra OKE «fl3M3» ITAO HIIO «AJIMa3» 

)IOKTOp TeXHW!eCKHX HayK CTapumii H~HHK 

HaqaJlb.HHK oT.n:erra OKE «fl3M3» ITAO HIIO «AJIMa3» 

.LJ:OKTOp TeXHHqecKHX HayK 

B.IO. Ky3bMeHKOB 

C.B. IleTpeHKO 
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