
OT3bIB 

Ha aBTopecpepaT ,z1;i1ccepTaUHH JIEPHEP A l1.rriiH MHxaiiJioB~a Ha TeMy: 

«MO)J.eJIH H MeTO)J.bl DOBbIWeHHH nponycKHOH cnoco6uocTH 

pa)J.HOTeXHHqecKHX CHCTeM nepe)J.aqH Hml>0pMaIJ,HH B qacTOTHO

ceJieKTHBHblX KaHaJiax CBH3H c MeiKCHMBOJlbHblMH HCKaiKeHHHMH», 

npe,z::i:cTaBJieHHOH Ha COHCKaHHe ~eHOH CTerreHH ):(OKTopa TeXH~eCKHX HayK 

no crreuHaJII>Hocn1M: 2.2.13 - «PaouomexHuKa, e moM llUCJle cucmeMbz 

u ycmpoucmea meJleeuoeHuJrn; 2.2.15 - «CucmeMbZ, cemu u ycmpoucmea 

meJleKOMMYHUKQljUU>> 

AKTyaJibHOCTh pa6oTbI 

lllHpOKOe BHe,z::i:peHHe UHcppOBblX TeXHOJIOrHH BO BCe ccpepbl .ne~ITeJibHOCTl1 

fIOCJIY)l(l1JIO pa3Bl1Tlli0 urnpOKOMaCnITa6HblX Cl1CTeM o6cJiy)l(HBaHIDI HaceJieHl·UI H 

yrrpaBJieHIUI OT):(eJibHbIMl1 fIO):(CHCTeMaMH pa3JIUC·IHOro Ha3Ha"LJeHIDI, 06ne,z::i:11mno

II.J;MX KaK CTaUHOHapHbIX, TaK H M0611JibHbIX IIOJib30BaTeJiei1:. ,l1,m1 o6ecrre"LJeHIDI 

3TH.X B03MO)l(HOCTei1 Tpe6yIOTCH TeJieKOMMYHHKaUHOHHbie CHCTeMbl c BbICOKOM 

rrporrycKHOH crroco6HOCTbIO, o6ecrret.JeHHe KOTopoH: ):(ml pa,z::i:HOKaHaJIOB HBJUl.eTCH 

npo6neMHoi1: 3a,z::i:a"LJei1:. 

OrpaHuLJ.em1e rrporrycKHOM crroco6HocTb pa,z::i:HoKaHaJIOB CBH3aHa c HaJIH.LJ.11eM 

.necTa611JIH3HpyIOI1J,HX cpaKTOpOB B cpe.ne. pacrrpocTpaHeHIDI pa,z::i:HOBOJIH. ,l1,llil perne

Hl1H 3TOH rrpo6JieMbl rrpose,z::i:eHO H Be):(yTCH HOBbie pa3pa60TKH pa,z::i:HOKaHaJIOB, IIO

CTpoeHHbIX Ha HOBbJX aJirOp11TMax Mo,z::i:ym1u1111 11 o6poTKH CHrHaJIOB, a TaK)l(e Ha 

rrp11MeHeHHH pa3JIHl.JHbIX crroco6os a,z::i:arrTaQHH K .necTa6HJIH3Hpyl011J,l1M cpaKTOpaM. 

TeM He MeHee ):(JIH pH,z::i:a pa,z::i:HoKaHaJIOB ,z::i:aJII>Heii CBH3H rrpo6neMa o6ecrreLJ.eHHH l1X 

BbICOKOH rrporrycKHOH crroco6HOCT11 OCTaeTCH OTKpbITOH, l.JTO IIO):("LiepK11BaeT 

aKmyaJZbHOCmb rrpose,z::i:eHHbIX HCCJie,l:(OBaHHM aBTopa. 

Co)J.epiKaHHe pa6oTbI 

OcttOBHOH ueJiblO pa60Tbl 6Iirna pa3pa60TKa HOBbIX MO,l:(eJieH CKOpOCTHbIX pa

):(l10MO,l:(eMOB, HCIIOJib3YIOil.J,HX MHOrOII03HUl10HHyIO cpa30ByIO H KBa,z::i:paTypHyIO MO

,nyJIHUl1H ):(JIH l.JaCTOTHO-CeJieKTHBHbIX KaHaJIOB CBH3H c Me)l(CHMBOJibHbIMH HCKa)l(e

Hl1~MH, xapaKTepHblM rrpHMepoM KOTOpbIX ~BllillOTCH ,neKaMeTpOBbie HOHoccpepHbie 

pa.n110KaHaJibl, B l.JaCTHOCTH, llIHpOKO npHMeH~eMbie B CHCTeMax ):(aJibHeH CBH311 

BM<D. Cne,z::i:yeT OTMeT11Tb, l.JTO o6ecnet.JeHHe BbICOKOH rrporrycKHOH crroco6HocTH B 

3THX KaHaJiax ~BJI~eTC~ HaH6onee CJIO)l(HOH 3a,l:(a"LJei1:, ):(JIH perneHH~ KOTOpoii aBTOp 

pa3pa6oTaJI MaTeMaTHl.JeCKl1e MO):(eJIH H MeTO):(bl oueHKH nporrycKHOH cnoco6Ho

CTH, ~HTb1Bal011J,He OCHOBHbJe .necTa6HJIH311pyIOil.J,l1e cpaKTOpbI KaHaJIOB H TeXHH"LJe

CKHe xapaKTepHCTHKH OCHOBHbIX 6JIOKOB TpaKTa o6pa60TKH CHrHaJIOB. 

Ha OCHOBe 'LIHCJieHHOro MO,l:(eJIHpOBaHIDI aBTO.P orrpe,z::i:eJIHJI HOBbie CBOHCTBa 

11 HBJieHHH B HCCJie,z::i:yeMbIX KaHaJiax, orpaHH'LIHBaIOil.J,He HX rrporrycKHyIO crroco6-

HOCTb, "Y.TO ~BJIHeTC~ HaH6onee 3HQl./.UMblM lWYllHblM pe3yllbmamoM aemopa. 
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Pa3pa6oTaHHbie MO,l],eJUf H rronyqeHHbie K HHM ou;eHKH II03BOIDIIOT orrpe.ne

JUITb OIITHManbHbie CTPYKTypnI C03Be3,ll,HH ,n:m1 <l>opM11poBamrn <Pa3oBoi1: H KBa,n:pa

TypttoM: MOJJ,ym1u;11ii, o6ecrre"l!HBaIOII.J,HX MaKCHMallbHYIO rrporrycKHYIO crroco6HOCTb 

pa,ll,HOKaHanOB rrpH pa3JIUC:IHbIX napaMeTpax .necTa6HJIH3HPYIOII.J,HX <PaKTOpOB pa

,ll,HOTpaccbI TpaKTa o6pa60TKH CHrHanOB. 

TaK)l(e B pa6oTe rrpe.ncTaBneHbI pa3pa6oTKH HOBbIX anropHTMOB o6poTKH 

CHrHanOB ,n:m1 CKOpOCTHblX MO,ll,eMOB, Il03BOIDIIOII.J,HX pernaTb Ba)l(HYIQ npHKJia,n:HyIO 

rrpo6neM)' pean113au;HH u;11<PpoBOll o6pa60TKH CHrHanOB - COKpaII.J,eHHe BpeMeHH 

Bbl"l!HCJIHTeJibHbIX onepau;11i1:. Pe3ynnTaTbI arrpo6au;1111 3THX anropHTMOB pacKpbI

BaIOT IlOTeHu;HanbHblll BblllrpbIIll nporrycKHOH cnoco6HOCTH pa,n:110KaHanOB, ~no 

. IlO,ll,T_Bep)l(,ll,aeT 3<PcpeKTHBHOCTb pa3pa6oTaHHbIX MeTO.IJ:OB. 

Hayquasi uosi13ua pe3yJihTaTOB uccJie.i:.osauuii: 
Hayqtta5I HOBH3Ha pa60TbI onpe,n:eneHa pa3pa6oTaHHbIMH MO,l],eJI5IMH, OCHO

BaHHbIMH Ha KOMITJieKCHOM HCilOJib30BaHHH MeTO,ll,a Me,n:neHHO MeH5IIOII.J,HXC5I aM

IlJHITY,ll, C.H. EemRHoea H HOBbIX, pa3pa6oTaHHbIX aBTopoM, MaTeMaTttqecKHX Mo

,n:eneM: <l>a30BOH H KBa,n:paTypHOH MO.IJ:YJI5Ill;HH, YCJHTbIBaIOII.J,He ,n:ecTa6HJIH3HpyIOII.J,He 

<PaKTOpbI qacTOTHO-ceneKTHBHbIX KaHanOB CB513H c Me)l(CHMBOJibHbIMH HCKa)l(eHH-

5IMH. TaK)l(e HOBH3Ha orrpe,n:eneHa HOBbIMH MeTo,n:aMH onpe,n:eneHH5I rrporrycKHOM 

cnoco6HOCTH pa,ll,HOKaHanOB H pa3pa6oTaHHbIMH anropHTMaMH OilTHMH3au;HH npo

IJ,ecca o6pa60TKH CHfHallOB, HMelOII.J,HX rrpttKna,l],HOe 3Haqemrn ,ll,JI5l CHH)l(eHH5I Bpe

MeHH BbJqHCJIHTeJibHbIX orrepau;HM B CKOpOCTHbIX MO,ll,eMax. 

IlpaKTnqecKasi 3uaqnMOCTh pe3yJihTaToB uccJie.i:.osauuii: 
ITpaKT11qecKa5I 3Haq11MOCTb rronyqeHHbIX pe3ynnTaTOB 3aKJIIO"l!aeTc5I B B03-

MO)l(HOCTH HCITOJib30BaHH5I pa3pa6oTaHHbIX Mo,n:eneM: H MeTO.IJ:OB, peanH30BaHHbIX B 

naKeTe rrporpaMMHbIX npHJIO)l(eHHH, .IJ:JI5I npoeKTHpOBaHH5I BbICOKOCKOpOCTHblX pa

,ll,HOMO,l],eMOB, pa6oTalOII.J,HX B CJIO)l(HblX ycnomrnx pacnpocTpaHeHl15I pa,n:HOBOJIH, 

Bb13bIBaIOII.J,HX ceJieKTHBHbie 3aMHpaHH5I, BpeMeHHOe pacce5IHHe H ,ll,OITJiepOBCKOe 

pacrn11pett11e crreKTpa rrepe.nasaeMbIX c11rHanos. 

TaK)l(e rrpaKTH"l!eCKM 3Ha"l!HMOCTb orrpe.nenetta rrp11se.neHHbIMH crroco6oM H 

ycTpoM:ctBOM aHanoroBo-u;mppoBoro rrpeo6pa3oBaHl15I c11rttanoB ,ll,JI5I peantt3au;mf 

rrpHeMHHKa c cpa30BOH MO.IJ:YJI5IUHeH, 06ecrreq11sa101I.J,ero BbICOKYIO CKOpOCTb rrpe

o6pa30BaHH5I CHrHanOB 11 60JibillOM .IJ:HHaM11qeCKHH ,n:11arra30H .IJpHeMHOro TpaKTa. 

B KatJeCTBe rrp11Mepa, ,z:i:n51 pa3pa6oTaHHbIX orrTHMH3HpYIQII.J,HX anropHTMOB 

o6pa60TKH CHrHanOB C03,ll,aHa tjJyHKUHOHallbHa5I cxeMa cP330BOH pa,ll,HOTeXHHqe

CKOR CHCTeMbl rrepe.naqn i-rn<PopMaUlfH c a.narrTHBHbIMH pe)l(HMaMH pa60Tbl B no

JIOCe 3 KI'u B KaHane c qcKC KB-.n11arra30Ha. 

06ocuoBaHHOCTb H AOCTOBepHOCTb pe3yJihTaTOB HCCJieAOBaHHH 
IToyqeHHbie ttayqHnie pe3ynnTaTbI o6ocHoBaHbI KoppeKTHbIM npHMeHemfeM 

MeTO,ll,OB CTaTHCTHqecKOH pa,ll,HOTeXHHKH, TeopHH MHO)l(eCTB, MaTeMaTHqecKHX Me

TO,ll,OB aHanlf3a KOMITJieKCHbIX 11 o6o6II.J,eHHbIX <l>YHKQHH. 
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)l,oCTOBepHOCTb orrpe.ueJieHa corJiaCOBaHHOCTbIO pe3yJibTaTOB Bbl1HICJil1TeJib

HblX 3KCrrepHMeHTOB c BbIBO.UaMH Be.Uyr.u;Hx OTeLieCTBeHHbIX H 3apy6e)l(HbIX yqe

HbIX, a TaK)l(e )'LieToM B Mo.uem1x oco6eHHOCTeif HOHoccpepHbIX KB-KaHaJIOB cm13H, 

oTpa)l(eHHbIX B peK0MeH.uau:m1x MC3 H cTatt.uapTax CB513H. 

Bee 3arn:m.u:aeMbie rroJIO)l(eHH51 .n.HccepTaIJ:HH B .uocTaTOLIHOM o6neMe 

ony6nuK06Ql-lbl B CTaTb51X H anpo6up06QHbl Ha pa3JIHL£HbIX Ha)'LIHO-TeXHHLieCKMX 

KOHcpepeHIJ:H51X, a TaK)l(e 6HeiJpeHbl B OPieTbI o HMP. 

Ilo TeMe .UHCcepTaIJ:HH aBTOpOM orry6JIHKOBaHO 67 Ha)'LIHbIX pa6oT, H3 KOTO

pbIX 27 cTaTeii, B )l(ypttanax H3 rrepeLIH51 BAK, WOS H SCOPUS, 25 B .upyrtt:x )l(yp

. HaJiax HCKOMOH crreU:HaJibHOCTH; 30 .UOKJia.UOB Ha Ha)'LIHblX KOHcpepeHU:H5IX; 8 CBH

.ueTenbCTB 0 perHCTpau:1nI rrporpaMM .UmI 3BM H 2 rraTeHTa. 

OcuoBHhie ue.r.ocTaTKH 

1. B KaLieCTBe o6rn:ero 3aMeL£aHH51, cJie.uyeT yKmaTI> Ha 6oJII>IIIOe KOJIHLieCTBO 

BBe.n.eHHblX aBTOpOM a6peBHaTyp, KOTOpbie 3aTPY.UH51IOT H3YL£eHHe co.uep)l(aHH51 aB

TopecpepaTa. 

2. l'b aBTopecpepaTa He 51CHO LieM pyKoBO.UCTBOBaJIC51 aBTOp rrp11 ou:ettKe 

y.ueJII>Hoif rrporrycKHoii crroco6HocTH KB-KaHaJIOB. IIoLieMy B rrpHBO.UHMI>IX pe3yJII>

TaTax LIHCJieHHoro MO.UeJIHpoBaHH51 Ha CTp. 34 HCIIOJib30BaJiaCb BpeMeHHa51 3a

.uep)l(Ka Me)l(.uy JI)'LiaMH 185 MKC, eCJIH Ha rrpaKTHKe BpeMeHHa51 3a.uep)l(Ka .UJI51 HOHO

ccpepHbIX pa.UHOTpacc .UOCTHraeT .uo 3 MC H 6oJiee? 

3. l13 rrpHBe.UeHHOro Ha CTp. 22. pe3yJibTaTa .UOCTH)l(eHH51 MaKCHMaJibHOH 

nporrycKHoii crroco6HocTH qcKC c <DM-n MO.UeMa Cmax = 9,02 6HTl(ru: · c) He 51CHo, 

LITO xapaKTepH3yeT 3HaL£eHHe rrapaMeTpa ao = 0,499 H KaK 3TO 3HaL£eHHe COOTHO

CHTbC51 c rrapaMeTpaMH peaJibHbIX KaHaJIOB CB513H. To eCTb .ll.J151 KaKHX KaHaJIOB CB51311 

rrpaKTHLieCKH MO)l(HO .UOCTHL£b MaKCHMaJibHOH 3cpcpeKTHBHOCTH pa60Tbl HCCJie.uo

BaHHOro pa.UHOMO.UeMa. 

4. 0TCYTCTBHe B aBTOpecpepaTe .uaHHbIX 0 pe3yJII>TaTax BepHcpHKaU:HH pmpa-

6oTaHHblX MaTeMaTHLieCKHX MO.UeJieH pa.n.HoTeXHHLieCKHX CHCTeM rrepe.uaLIH HH

cpopMau:m:i (KaHaJIOB CB513H) orpaHHLIHBaeT B03MO)l(HOCTb ou:eHKH .uocToBepttocTH 

aBTOpCKHX MO.UeJieii. 

0TMeL£eHHble He.UOCTaTKH He CHH)l(aIOT KaLieCTBa .UOCTHrHyTbIX pe3yJibTaTOB 

pa60TbI, o6rn:a51 nOllOJICUmellbHQJl OlfBHKQ .UHCCepTaU:HOHHOro UCCJle006QHUJl He 6bl-

3bl6aem COMHeHUJl. 

BbIBO.r.hI 

Ilo.UBO.LI.51 HTOr, CJie.uyeT OTMeTHTb, LITO pa6oTa 51BJI51eTC513aKOHL£eHHbIM Hayq

HbIM HCCJie.UOBaHHeM, a ee pe3yJII>TaTbl HMeIOT BbICOKMH ypoBeHb TeopeTWieCKOH H 

rrpaKTHqecKOH 3HaqHMOCTH. 

Pmpa6oTaHHI>Ie rroJio)l(eHH51 .UHCcepTaIJ:HOHHoif pa6oTI>I MoryT CJIYMHTb 

ocHoeou pa3eumuR meopuu nocmpoeHUR u 071eHKU 3if;Ij;eKmueHocmu paouomexHu

lJecKux cucmeM nepeiJalJu uHif;opMa71uu, II03BOJI51IOW:eii .uocTtt:raTb Ha1160JII>IIIei1 

rrporrycKHOH crroco6HOCTH BbICOKOCKOpOCTHbIX pa.n.HOMO.UeMOB, rrpHMeH51eMbIX B 

qacTOTHO-CeJieKTHBHhIX KaHaJiax CB513H c Me)l(CHMBOJibHblMH HCKa)l(eHH51MH. 
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,IJ,11.ccepTa11:iu1JIEPHEPA11.rrbM MHxaM:noswrn 51BmieTC51 ttayqtto-KBanmp11.Ka
u;11.oHHOH pa6oTott H oTseqaeT Tpe6osaHH5IM BAK M11.tto6pttayK11 PoccHM, rrpe,nn-
51Bn51eMbIM K KaH)l,M)l,aTCKMM )l,MCcepTaIJ;lrnM (rr. 9 a63aIJ; 2 I1onO)l(eHM51 0 nop51.[(Ke 
np11cy)l(.z:i:ettlf5I yqettbIX cTenetteM: N2 842 OT 24.09.2013 r. H rr.6 Tiono)l(eHM51 o rrpH
cy)l(,neHMH .... NQ 235 OT 17.03.2015 r.), a ee aBTOp )l,OCTOMH rrp11cy)l(.[(eH1UI yqeHOH 
cTerreHM ooKmopa mexHul.JecKux HGYK no crre11;HanhHOCT5IM 2.2.13 - «Paouomex

HUKa, e moM l.JUC!le cucmeMbl u ycmpoucmea meJteeuOeHu5t»; 2.2.15 - «CucmeMbl, 

cemu u ycmpoucmea mefleKOMMYHUKa14uu». 

Tipocpeccop Kacpe.[(pbl pa.[(M03IleKTpOHHOfO o6opy.nosaHM51 MOpCKOH 
. aBHau;MH BM<I> T11xooKeattcKoro Bbicrnero soeHHO-MopcKoro yqHn11.ma 

MMeHM C.O. MaKaposa 
)l,OKTOp TeXHM"lfeCKMX Hay ' npocpecco2 

OpomyK I1ropb M11xaM:nosttLJ 
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