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Ha asTopecpepaT .ru1ccepTau:i111 JiepHepa 11.rinH M11xai1nos11qa 

Ha TeMy «Mo.n:en11 I1 MeTO.lJ:hl Il0BhilIJeHH5I rrporrycKHOM crroco6HOCTH 

pa.n:110TeXH11qecKHX CHCTeM rrepe.n:aq11 HHcpOpMaU.HH B qacTOTHO-CeJieKTHBHhIX KaHanax 

CB513H c Me:>KCHMBOJihHhIMH HCKa>I<eHH5IMH», rrpe.n:cTaBJieHHOM Ha COHCKaHHe yqeHOM 

CTerreHH .lJ:OKTopa Texm1qecKHX HayK ITO crreu.11anhHOCT5IM 

2.2.13. Pa.n:HoTeXHHKa, B TOM q11cne CHCTeMhl H ycTpOHCTBa TeJieBH.n;eHH5I; 

2.2.15. CHcTeMhI, ceT11 H ycTpolicTBa TeneKOMMYHHKau.11i1. 

B HacTomu.ee BpeM5I ceTeBhie 11HTepcpei1cn1 5IBJI5IIOTC51 HeoneMneMoM. l.J.aCThIO 

cospeMeHHhIX pa.n:HOTeXHHqecKl1X Cl1CTeMax U.HcpposoM. CB5I311, B TOM l.J.HCJie cpe.n:11 

CJIY)Ke6HhIX Cl1CTeM. 0.n:HaKO np11MeHeH11e ceTeBhIX HHTepcpeM.coB Tpe6yeT 

IlOBhllIJeHHOro Kal.J.eCTBa OT caMl1X pa.n:110TeXH11l.J.eCKI1X CI1CTeM rrepe.n:aq11 11HcpopMaIJ.I111 

(PCIIB), B qaCTHOCTl1, ITO rrponycKHOM cnoco6HOCTH H IlOMexoycTOHqHBOCTH .lJ:Jl5I 

.lJ:OCTl1)1(eHH5I Heo6xo.n:11Moro ypOBH5I Kal.J.eCTBa 06cny:>K11BaHH5I, B TOM l.J.HCJie, 3a C"Y:eT 

o6ecnel.J.eHl15I a.n:arrTl1BHOCTI1 yrrpasneHl151 pe:>K11MaMH pa60Thl Ka>K.lJ:OM Cl1CTeMhI. 

)J,JI5I ll111pOKOI10JIOCHhIX CHCTeM CB51311 pell1eH11e .n:aHHOH 3a.n;aq11 6nIJIO ycrrelIJHO 

pean113osaHo. Ho, .n:n51 cHcTeM U.HcpposoM. KB-cB5I311, 06ecrret.J.11sa10ru.Hx B Knacce CHCTeM 

.n:anhHeM. pa.n:HOCB5I3H HaH6onee .lJ:OCTYITHhIH c cpHHaHCOBOH TOqK11 3peHl15I BH.lJ: CB5I311 c 

Hal1MeHhlIJHMl1 3a.n:ep:>KKaM11 rrp11 nepe.n:al.J.e I10Jlh30BaTeJihCKI1X .n:aHHhIX 3a cqeT 

11CKJlfO'Y:eHl15I Heo6xo.n:HMOCTH peTpaHCJI5IIJ.1111 c11rHaJIOB, peillett11e TaKOH 3a.n;aq11 

5IBJI5IeTC5I a1cryaJibHOH. 

3TOT cpaKT rrpe.n:orrpe.n:en11n TeMaTHKY .n:11ccepTau.110HHoro 11ccne.n:osaH115I 

COl1CKaTeJI5I 11 pell1aeMy10 OCHOBHyIO Hayt.J.HYIO rrpo6neMy, KOTopa5I 3aKmoqaeTC51 B 

TeopeT11qecKOM o6ocHOBaHHl1 11 pa3pa60TKe HOBhIX MeTO.lJ:OB o6pa60TKl1 

MHOfOil0311U.110HHhIX cpa30MaH11rryn11poBaHHhI X 11 aMITJil1TY.lJ:HO-

(pa30MaH11rrynHpOBaHHhIX Cl1THaJIOB c u.eJihlO IlOBhiilleHl15I rrporrycKHOH crroco6HOCTl1 

PCITl1 c rrocne.n:osaTeJihHOM nepe.n:aqeli. .n:aHHhIX, cpyttKIJ.l10HHpy10ru.11x B l.J.aCTOTHO

ceneKTl1BHhIX Kattanax CB5I3H rrpH CI1JlhHhIX Me:>KCHMBOJihHhlX 11CKa)KeHl15IX, 3a C"Y:eT 

a.n:anTl1BHOrO y npasneHl151 pe)Kl1MaMl1 HX pa60ThI. 

Pell1eH11e YKa3aHHoi1. BhilIJe npo6neMhI rroTpe6osano OT co11c1<aTeJI5I co3.n:aHH5I 

HOBOM Teop1111 - Teop1111 pa3pell1aJOru.ero speMeHl1 .lJ:ll51 pa.n:HoTeXHHt:leCKHX CHCTeM c 

rrocne.n:osaTeJihHOM rrepe.n:aqej:f 11HcpOpMau.1111, KOTOpa51 HaXO.lJ:HTC51 Ha CThIKe .lJ:BYX 

o6nacTei1 3HaHl1M - Teop1111 CB51311 I1 pa.n:110TeXHHKl1. 

OcHOBHhie HaYl.J.Hhie pe3yJihTaThI, rrony"Y:eHHhie co11c1<aTeJieM, 3aKJIIO"Y:aIOTC5I B 

cne.n:y1-0ru.eM: 

• HoBhie csoM.cTBa H 5IBJieHH51, xapaKTep113y1-0ru.11e rrose.n:emrn HHcpopMaTHBHhIX 

rrapaMeTpOB BhIXO.lJ:HOfO rrpou.ecca Ha BhIXo.n:e Y3KOI10JIOCHOM JIHHeHHOH CHCTeMhI, 

o6ycJTOBJTeHHhIX CKaY:KOM cpa3bl 11 aMITJIHTY.lJ:hl rapMOHl1l.J.eCKoro KOJie6aHH5I rrp11 



H3MeHemn1 cKaqKa cpa3hI B umpoKHX npe.D.enax (6onee n/2, no a6comoTHOMY 

3HaqeHHIO ), qTo 6hIJIO .LI.OCTHTHYTO 3a cqeT pa3BHTH51 H3BeCTHOro MeTO.D.a Me.LJ.JieHHO 

MeH51IOIUHXC51 aMnJIHTY.LJ. CJ.1. EBT51Hosa, KOTOphIH no3BOJI51eT yqHThIBaTh 

H3MeHeHH51 MfHOBeHHOH qacTOThl no qeTsepT51M KOMnJieKCHOH nJIOCKOCTH H 

BJIH51HHe nOCT051HHOrO cpa30BOro C.LJ.BHra Ha HecymeH: qacTOTe. I1pHMeHeHHe 

)J,aHHhIX CBOHCTB H 51BJieHHH 6bIJIH HCnOJih30BaHhl npH C03.LJ.aHHH TeOpHH 

pa3pernaromero speMeHH H no3BOJIHJIO nOBhICHTh y.D.eJihHYIO nponycKHYIO 

crroco6HocTh peanhHhIX Y3KorronocHhIX .LJ.eKaMeTpOBhIX Kafranos CB513H rrpH 

IlOCJie.LJ.OBaTeJihHOH nepe.D.aqe HHcpOpMaU:HH. 

• Pa3pa6oTaHa HOBa51 TeopH51 pa3pernaromero speMeHH .LJ.JI51 yKaJaHHoro Knacca 

PCITH, KOTopa51, B paMKax .LJ.JIHTeJihHOCTH KBa3HCTau:110HapHOCTH 

cpe.D.HernHpOTHOro .LJ.eKaMeTposoro KaHana, c yqeTOM IlOMeXOBOH o6cTaHOBKH H 

HecTa6HJihHOcTeH:, np11cym11x no.LJ.CHCTeMaM YKaJaHHoro Knacca cHcTeM, rro3BOJI51eT 

o6ecneqHTh O.LJ.HOBpeMeHHOro ou:eHKY ero rrporryCKHOM cnoco6HOCTH, Tpe6yeMyIO 

KOHcpHrypaU:HIO CHrHaJihHOro C03Be3.LJ.H51 H .LJ.JIHTeJihHOCTH KaHaJihHOro CHMBOJia. 

,[(ocTmKeHHe TaKoro pe3ynoTaTa 6orno .LJ.OCTHrHyTo rrocpe.n:cTBOM: pa3pa6oTKH 

HOBhIX MaTeMaT11qecKHX Mo.n:enei1 KaHanos, a.D.eKBaTHhIX cpe.D.Hern11poTHhIM KB

TpaccaM, HOBOf'O 110.LJ.XOJJ:a K ou:eHKe y.LJ.eJ1hHOH rrponycKHOH cnoco6B:ocTH YI HOBhIX 

MeTO.LI.OB ee ou:eHKH, o6na.n:aroru:Hx H.H3KOM BhJq.HcJI.HTeJihHOH CJ10)l(HOCThIO, 

pean.H3YI-OIUHX HX anropHTMOB H nporpaMMHOro o6ecneqeH.H51 peanhHOfO speMeHH, 

npH 11cnoJih30BaHHH oTeqecTBeHHhIX Bh1q11cn11TeJihHhIX nnaTcpopM Ha 6a3e UITY 
«3nh6pyc»; nonyqeHhI MeTOJJ:bl ou:eHKH ITOMexoycToH:qHBOCTH, KOTOpbie, B T.q. 

yqHThIBaIOT xapaKTepHoie JJ:JI51 peanhHhIX no.LJ.CHCTeM YKa3aHHoro Knacca PCITH 

norpernHOCTh soccTaHoBneHH51 Hecymeii, HeH.LJ.eaJihHOCTh aHanoro-u:11cpposoro 

npeo6pa30BaHH51 (B qacTHOCTH, MO)l(HO yqHThIBaTh 3cpcpeKT MeTaCTa6HJihHOCTH) H 

.LJ.OnnepoBcKoe pacrn11peH11e cneKTpa. 

• Onpe.n:eneH HOBhIH pe)KHM rrpHeMa 11HcpopMau:m1 s qacTOTHo-ceneKTHBHhrx KaHanax 

pe)KHM «OKOH npo3paqHOCTH», I103BOJ151IOIUHM o6ecrreqH:Th BhrnrphlllI no y,n:eJihHOM 

nporrycKHOM crroco6HOCTH B 1,2 - 1,9 pa3a B ycJIOBH51X, KOr.LJ.a aMITJIHTYJJ:HO

qacTOTHa51 xapaKTepHCTHKa KaHaJia HMeeT HeMOHOTOHHYIO 3aBHCHMOCTh rrpH 

H3MeHeHHH qacTOThl. 

• Pa3pa6oTaHo KoHu:errTyanh1-rne TeXH11qecKoe perneHHe nocne.D.oBaTeJihHoro MO.LJ.eMa 

JJ:J151 cpe.D.HernHpOTHhIX Tpacc .D.eKaMeTposoro .LJ.Hana3oHa. BomonHeHa ou:eHKa 

3cpcpeKTHBHOCTH KB-Mo.LJ.eMa nocpe.LJ.CTBOM q11cneHHoro Mo.n:en11posaHH5I, KOTopa51 

noKaJana 3Haq11TeJihHhIM BhrnrphillI npe.D.naraeMoro perneHH51, no cpasHeHmo 

pe3ynhTaToM, .LJ.OCTHraeM'.hIM s Me)K.LJ.yHapo.n:HoM cTaH.LJ.apTe STANAG 4539 no 

nponycKHOH cnoco6HOCTH H TIOMexoycTOMqHBOCTH JJ:JI51 CJie.LJ.yIOIUHX ycJIOBHH: 

MOIUHOCTh nyqeii O.LJ.HHaKOBa, 3a.D.ep)KKH Me)l(JJ:Y nyqaMH paBHbl 185 MKC, 

.LJ.OITJ1epOBCKOe pacrnHpeHHe cneKTpa He rrpeBOCXOJJ:HT 0,5 fu:; THn CHfHaJia - QPSK. 



• HoBhie 11m1<eHepHbie MeTO.LlhI aHan113a 3cpcpeKTl1BHOCTl1 PCI111 c rrocne.nosaTenhHOH 

rrepe,naY.eH: 11HcpopMau:1111, rrocTpoeHHbie Ha 6a3e Teop1111 pa3pewa1-0ru:ero speMeH11. 

• Hosb1e crroco6b1 11 ycTpoi1cTsa aHanoro-u:11cpposoH: 06pa60TK11 c11rHanos. 

AsTopecpepaT .n11ccepTau:1111 .naeT .nocTaTOY.HO nonHoe npe.ncTasneH11e o 

cTpyKType 11 co.nep)l<aH1111 pa6oThI, a1<TyanhHOCT11 TeMbI 11ccne.nosaH1rn: 11 cTeneH11 ee 

pa3pa6oTaHHOCTIL I1p11 3TOM, no HeMy MO)l(HO c.nenaTb cne.ny1-0r.u.11e 3aMeY.amrn:: 

1. B npe.ncTanneHHOH CTPYKTypHoH: cxeMe He oTpa)l(eirn, 1<a1<11e cpyHKU:11l1 

OTpa6aTbJBaIOT pa.n1103neKTpOHHbie cpe.ncTBa cepB11CHOfO KaHana. 

2. Tpe6yeT .noi-ronH11TeJibHoro pa305.ICHeH115.I, Kor.na np11MeH5.leTC5.I ocHOBHOH 11 

BCIIOMOraTeJibHbIH pe)l(MM nepe,naY.11 ,naHHbIX, KOTOpbie OTpa)l(eHbI Ha p11c. 9-11. 

3 . B asTopecpepaTe He noKa3aHo, KaKMM o6pa30M 6hrna orrpe.neneHa 

rrpo113so.n11TenbHOCTb rrpou:eccopa FP-64 ,nn5.1 rrnaTcpopMbI Dell-Precision 7540-5260. 

0TMetfeHHbie 3aMetfaHl151. He 51.BJI5.II-OTC5.I rrp11HU:11IIl1anbHbIMl1, HOC5.IT qacTHbIM 

xapaKTep 11 He CHl1)1(al-OT IIOJIQ)I<I1TeJibHYI-O ou:eHKY .n11ccepTaU:MOHHOH pa60Tbl. 

CtfMTaJo, tfTO .n11ccepTau:110HHa5l. pa6oTa «Mo.nen11 11 MeTO.LlhI rrosb1rneH115.I 

nporrycKHOH crroco6HOCTM pa.n110TeXHMtfeCKMX CMCTeM rrepe,naq11 I1HcpOpMau:1111 B 

Y.aCTOTHO-ceneKTI1BHbIX KaHanax CB51.3I1 c Me)l(CHMBOnbHbIMM HCKa)KeHl151.Ml1», B KOTOpoH: 

perneHa aKTYaJibHa5.I HayqHa5.I rrpo6neMa - TeopeT11Y.ec1<oe 06ocH0BaH11e M pa3pa6oTKa 

HOBbIX MeTO.[lOB o6pa6oTKl1 MHOfOI103HU:110HHbIX cpa30MaH11nyn11poBaHHbIX M 

aMnnHTY.LlHO-cpa30MaHHIIYJIHpOBaHHbIX CMfHaJIOB c u:enbIO ITOBbillleHI15.I rrporrycKHOH 

crroco6HocT11 pa.nttoTeXH11tfec1<0H: c11cTeMbI c rrocne.nonaTenhHOM nepe,naqeif .naHHhIX, 

cpyHKUMOHHpy10r.u.11x B Y.aCTOTHO-CeJieKTMBHbIX KaHanax CB5.13H np11 CMJibHbIX 

Me)KCHMBOnhHbIX HCKa)l(eHirnx, 3a CY.eT a.narrTMBHOfO yrrpasneHH51. pe)l(11MaM11 HX 

pa6oThI, y.nosneTBOp5IeT Tpe6osaHl151.M n.rr. 9-14 I10Jio)l(eH115l. o rrop51.,nKe rrpttcy)l(,neH115.I 

yi.IeHblX CTerreHeM BAK B pe.naKQI1l1 OT 25.01.2024, a ee aBTOp, JiepHep 11nh5.I 

M11xatinonw-1, 3acny)l(11BaeT rrp11cy)K.[leH115l. eMy yY.eHoH: cTerreHM .noKTopa TeXH11tfec1<11x 

HayK ITO crreu11anhHOCT5.IM: 2.2.13 . Pa,nHOTeXHMKa, B TOM Y.Hcne Cl1CTeMbl l1 ycTpOMCTBa 

Tenen11.neHH5.I 11 2.2.15. C11cTeMhI, cen:1 11 ycTpoH:cTBa TeneKOMMYHHKau11H:. 

11pocpeccop Kacpe,npbl «11HcpOKOMMYHl1KaU:l111» 

)J,OKTOp TeXHHY.eCKYIX HayK, npocpeccop 

/Jjlp / ~ lllesu:os B5.ILJecnas AneKceenHli 
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OpraHtt3aU:H5.1: <l>fEOY BO «MocKOBCKMif anHau:110HHhIH 11HCTMTYT 

(Hau110HanhHhrif 11ccne.nosaTeJihCK11if ytt11sepc11TeT), www.mai.ru 

A.npec: BonoKOJiaMCKoe wocce, .n. 4, r. MocKsa 125993 

Ten.: +7 499 158-92-09 

Email : mai@mai.ru 
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