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OT3hIB 

Ha aBTope<l>epaT ):(ttccepTal(lHi JiepHepa I1nhtt MttxaH:noBtttia, BhIIIOnHeHHoH: Ha 

TeMy «MO):(entt H MeTO):(bI IIOBhIIIIeHmI rrporrycKHOH crroco6HOCTH 

pa):(HOTeXHHtieCKHX CHCTeM rrepe):(atIH HH<l>opMal(HH B tiaCTOTHO-ceneKTHBHhIX 

KaHanax CBH3H c Me)l{'.ClfMBOflhHhIMH HCKa)l{'.eHHHMH» H rrpe):(CTaBneHHOH Ha 

COHCKaHHe ytieHOH CTerreHH ):(OKTOpa TeXHHtieCKHX HayK IIO crrel(HMhHOCTHM 

2.2.13. Pa):(HOTeXHHKa, B TOM qlfcne CHCTeMhI H ycTpOHCTBa TeneBH):(eH~; 2.2.15. 

CttcTeMhI, ceTH H ycTpoiicTBa TeneKOMMYHHKal(HH. 

0):(HOH H3 l(eHTpanhHhIX rrpo6neM pa):(HOTeXHHKH H TeopHH CBH3H 6hrna H 

OCTaeTCH rrpo6neMa IIOBbIIIIeHHH y):(eIThHOH rrporryCKHOH crroco6HOCTH CHCTeM 

rrepe):(aqtt ttH<l>opMal(HH. B HacTOHII(ee Bpe~ perneHtte ):(aHHOH rrpo6neMhI 

Herrocpe):(CTBeHHO CBH3aHO c o6ecrreqeHHeM pa):(HOTeXHlfqecKOH CHCTeMhI 

rrepe):(aqlf HH<l>OpMal(HH (PCITII) KOppeKTHOro rrptteMa KaHanhHhIX CHMBOnOB B 

ycrroB~X Me)l{'.ClfMBOflhHOH HHTepcpepeHI(HH (MCH). )1.aHHaH rrpo6neMa 

oco6eHHO OCTpo CTOHT B o6naCTH o6ecrreqeH~ Ha):(e)l{'.HOH H CKOpOCTHOH 

l(tt<PpoBOH CBH3H ):(flH HOHoc<PepHhIX KaHanOB ):(eKaMeTpOBOro ):(HaIIa30Ha. 3TOT 

cpaKT IIO):(TBep)l{'.):(aeTCH KaK B03pacTaHHeM o6neMa ttccne):(OBaHHH B ):(aHHOH 

o6naCTH, HatIHHaH c 2019 ro):(a, TaK H yBenttqeHHeM qlfcna HayqHhIX 

KOrrneKTHBOB B ):(aHHOH o6naCTH, rrpttBneqeH~ Be):(yll(HX HaytIHhIX IIIKOIT ):(flH 

peIIIeHHH yKa3aHHoii rrpo6neMhI, a TaK)l{'.e pocTOM qttcna o6pa3l(OB 

rrpoMhIIIIneHHhIX MO):(eMOB BoeHHhIX cTaH):(apToB MIL-STD-188-11 OD, 

STANAG-4539, KOTOphie cpaKTttqecKH HBnHIOTCH o6Il(eMttpoBhIMH ):(nH 

l(tt<PpoBOH rrepe):(aqlf HH<l>opMal(HH IIO HOHoc<PepHhIM ):(eKaMeTPOBhIM KaHanaM B 

HacTOHII(ee BpeMH. Cne):(yeT OTMeTHTh, qTo c<Pepa rrpttMeHeH~ PCITII, 

<l>YHKI(HOHttpyIOII(HX B HOHoccpepHhIX ):(eKaMeTpOBhIX KaHanax BeChMa IIIHpOKa OT 

HX rrpttMeHeH~ B KaqecTBe CHCTeM cny)l{'.e6HOH CBH3H, rrpttMeHHeMOH B 

reonorttqecKHX pa6oTax, MopcKHX rrepeB03Kax, o6ecrreqeHHH CBH3H c 

OT):(aneHHhIMH HaceneHHhIMH rryHKTaMH, TaK H o6ecrreqeHHH rrepe):(atIH 

ttHcpopMal(HH B ycnoB~x 6oeBhIX ):(eiicTBttH:. Hatt6onee oTqeTnttBo 3To 



npmIBJUieTC5l .ll:JUI cpe.n:Henn1pOTHhIX HOHoc<PepHhIX ,[(eKaMeTpOBhIX KaHaJIOB 

CB5l3H ():~KMB-KaHaJIOB). 

AHaJIH3 COBpeMeHHhIX pa6oT B o6JiaCTH CB5l3H no HOHoc<PepHhIM KaHaJiaM 

.n:ocTaToqHo O.[(H03HaqHo YKa3hIBaeT Ha nepcneKTHBHOCTh H cymecTBeHHhie 

npeHMYIIJ.eCTBa npHMeHeHlf51 PCIII1 c nocJie,n:oBaTeJihHOH nepe.[(aqeii 

HH<l>opMaL(HH (PCIII1 IIIII1) no cpaBHeHHIO c PCIII1, B KOTOphIX nepe.[(aqa 

HH<i>opMaL(HH npOH3BO.[(HTC5l napanJieJihHhIM o6pa30M c npHMeHeHHeM 

TexHoJiorHH OFDM HIHJIH MIMO. 

B CB5l3H c BhIIIIeH3JIO)l(eHHhIM TeMa .[(HccepTaL(HOHHoii pa6oThI, KOTopa5l 

HanpaBJieHa Ha perneHHe HayqHoii npo6JieMhI: TeopeTifqecKoro o6ocHoBaHlf51 H 

pa3pa6oTKH HOBhIX MeTO.[(OB o6pa60TKH MHoron03HL(HOHHhIX 

<l>a30MaHHrryJIHpOBaHHhIX H aMnJIHTY.[(HO-<l>a3oMaHHrryJIHpOBaHHhIX CHrHaJIOB 

(<l>MH-n- H A<l>MH-N- CHrHanoB) Ha 6a3e a,[(anTHBHoro ynpaBJieHH5l pe)l(HMaMH 

pa6oThI PCIII1 IIIIl1 (.n:anee <l>a3oBhie PCIII1 IIIII1), <l>YHKL(HOHHPYIOIIJ.HX B 

qacTOTHO-CeJieKTHBHhIX KaHanax CB5l3H npH MC:H, c L(eJihIO nOBhillieHH5l HX 

nponyCKHOH cnoco6HOCTH, 5lBJUieTC5l aKTYaJihHOH. 

K HaH6oJiee Ba)l(HhIM H 3HaqHMhIM pe3yJihTaTaMH .[(JI5l oTpacJIH CB5l3H, 

KOTOphie 6hIJIH noJiyqeHhI H.M. JiepHepoM B ero .[(OKTopcKoii .[(HccepTaL(HH 

MO)l(HO OTHeCTH: 

1. BhrnBJieHHhie HOBhie CBOHCTBa H 5lBJieHH5l, HCnOJih30BaHHe KOTOphIX 

no3BOJUieT noBhICHTh nponycKHYIO cnoco6HocTh <l>a30BhIX PCIII1 IIIII1, 

pa6oTaIOIIJ,HX B qacTOTHo-ceJieKTHBHhIX KaHanax CB5l3H npH MCH, KOTOphie 

6bIJIH noJiyqeHhI nocpe.[(CTBaM pa3BHTH5l MeTO.[(a Me,[(JieHHO MeH51IOIIJ,HXC5l 

aMnJIHTY.[( C.H. EBT5lHOBa. Cpe.[(H BhrnBJieHHhIX HOBhIX cBoiicTB H 5lBJieHHH, .[(JI5l 

co3.[(aHHOH .[(HccepTaHTOM HOBoii TeopHH pa3perna10mero BpeMeHH ,n:JI5l <l>a30BhIX 

PCIIH IIIII1, ocHOBHhIMH 5lBJI5lIOTC5l: 1) BpeM5l ycTaHOBJieHlf51 cTaL(HOHapHoro 

3HaqeHH5l MrHOBeHHOH <l>a30H .[(OCTHraeTC5l npH 3HaqeHH5lX CKaqKa cpa3hI, 

KOTOpbie 6JIH3KH K +90° ' a CTeneHh 6JIH30CTH onpe.[(eJUieTC5l 3a,[(aBaeMOH 

onrn6KOH ycTaHOBJieHlf51 no <l>a3e; 2) B03MO)l(HOCTh nOBhillieHlf51 CKOpOCTH 

nepe.z:i:aqH HH<i>OpMaL(HH B lJCKC 3a cqeT HCnOJih30BaHH5l MOMeHTOB BpeMeHH 

.[(OCTH)l(eHH5l HH<i>opMaTHBHhIMH napaMeTpaMH CTaL(HOHapHhIX 3HaqeHHH ):(0 

OKOHqaHlf51 npoL(ecca ycTaHOBJieHH5l, npH HaJIHqlfH 3aTyxaIOIIJ,HX KOJie6aHHH. 

,I(aHHhIH 3<l><l>eKT 6bIJI HCnOJih30BaH .[(JUI opraHH3aL(HH HOBOro pe)l(HMa pa60ThI 

<Pa3oBhIX PCIII1 IIIIl1 - pe)l(HM «OKOH npo3paqHoCTH», q'fo no3BOJIHJIO 

yBeJIHqlfTh y.[(eJihHYIO nponycKttyIO cnoco6HocTh PCIII1 .[(JI.sI p5l.[(a lJCKC, 
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HMeIOnJ;J1x ttepasttoMepttocTH B rroJioce rrporrycKaHIDI A 1IX, B cpe.n:HeM s 1,2 ... 

1,9 pa3a. 

2. Co3.z:i:attHe TeopHH pa3pernaIOru;ero speMeHH .[(JIH Knacca cpa30BhIX 

PCIII1 IIIII1. Ee OTJIWrnTeJihHhIMH oco6eHHocTHMH HBAAIOTCH: HOBhie 

MaTeMaTW::Iecrne MO,[(eJIH, KOTOpbie a.n:eKBaTHhl peaJibHbIM cpe.n:HelIIHpOTHhIM 

,[(eKaMeTpOBhIM COCTaBHhIM KaHaJiaM CBH3H; HOBhlH 110,[(XO.[( K OI..J;eHKe 

rrporryCKHOH crroco6HOCTH, HCI10Jih3YIOIIJ;HH HOBhIH CHCTeMHhIH rrapaMeTp -

«pa3pernaIOru;ee BpeMH»; HOBbIH HeCTaTHCTUC:IeCKHH MeTO.[( ou:eHKH 3cpcpeKTHBHOH 

rraMHTH KaHana; HOBhie MeTO.[(hl ou:eHKH rrporrycKHOH crroco6HOCTH .[(JIH 

YKa3aHHhIX KaHaJIOB, HMeIOru;He HH3KYIO Bhlt:IHCJIHTeJihHYIO CJIO)l(HOCTh, He 

3aBHCHIIJ;He OT t:IHCJia .[(HCKpeTHhIX COCTOHHHH HJIH HMeIOru;He IlOCTOHHttyIO 

Bhlt:IHCJIHTeJibHYIO CJIO)l(HOCTh; anropHTMhl, KOTOpbie HX peaJIH3YIOT, a TaK)l(e HX 

rrporpaMMHhie peaJIH3aU:HH, 06ecrre1:1HBaIOru;He rrony1:1eHHe Tpe6yeMhIX ou;ettoK 

.[(JIHTeJibHOCTH KaHaJihHOro CHMBOJia H rrporrycKHOH crroco6HOCTH B peaJibHOM 

MaCrnTa6e BpeMeHH. 

0T.[(eJibHO HY)l(HO OTMeTHTh pH.[( HOBhIX Ba)l(HbIX pe3yJihTaTOB, 

rrony1:1eHHhIX B paMKax C03.[(aHHOH TeopHH pa3pernaIOru;ero BpeMeHH: 

a) rrony1:1eHO rrpaBHJIO Bb16opa 3Hat:IeHIDI Hat:IaJihHOH cpa3bl CHTHaJihHOro 

C03Be3,[(IDI .[(AA 06ecrre1:1eHID1 HaM60JiblIIe:H: IlOMexoycTOMt:IMBOCTM rrpMeMa 

KaHaJibHhIX CMMBOJIOB M OTCYTCTBMe HeCOKpaTHMOM OlIIM6KM Ha CMMBOJI, 

BhI3BaHHOM MCI1; 6) rrony1:1etta B 3aMKHYTOM cpopMe ou:ettKa rrporrycKHOM 

crroco6ttocTM .[(AA qcKC c K1IX pe3ottattcttoro cpHJihTpa rrpM McrroJih30BaHMM 

<l>MH-n-cMrHaJia; B) 110Ka3aHa B03M0)1(H0CTh .[(OCTM)l(eHIDI 3Ha1:1eHMM 

IlOTeHU:MaJibHOM y.n:eJibHOM rrporryCKHOM crroco6HOCTM B 9 6MTl(ru:xc) rrpM 

MCITOJih30BaHMM <l>Mtt-4-cMrHana B qcKC c K1IX pe3oHaHcHoro cpHJihTpa. 

3. IIony1:1etto rrpMHU:MITMaJihHO ttosoe TeXHM1:1ecKoe perneHMe, KOTopoe 

MCI10Jib3YeT pe3yJihTaTbl pa3pa6oTaHHOH TeOpMM pa3pernaIOru;ero BpeMeHM M 

06ecrre1:1MsaeT a.z:i:arrTMBHoe yrrpasneHHe pe)l(MMaMM pa6oThI cpa3oso:H: PCIII1 

IIIII1. Pe3yJihTaT pa3pa6oTKH rrpe.n:cTasneH B cpopMe o6o6ru;eHHOM cTpyKryptto:H: 

M <jlyHKU:MOHaJihHOM cxeMhI <jla3oso:H: PCIII1 IIIII1 c a.z:i:arrTMBHhIM yrrpasneHMeM 

pe)l(MMaMM pa6oThI, KOTopaH peanM3yeT rrpMHU:MIThI TPB .[(JIH rrapu;MaJihHoro 

3filu: ,[(KMB qcKC Ha 6a3e OTet:IeCTBeHHhIX L(IIY «3Jib6pyc» B paMKax ee 

rrpMMeHeHIDI .[(AA cpe.n:HernMpOTHhIX .n:eKaMeTpOBhIX MOHOCcpepHbIX KaHaJIOB c 

rrepMO.[(OM KBa3MCTaU:MOHapHOCTM He Mettee 3 00 MC. 
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4. PCIDI npM ycJIOBIDIX, 

COOTBeTCTBYIOII(MX cpe.n;HeIIIMpOTHbIM TpaccaM ( CMrHaJI QPSK, qcKC: 

MOII(HOCTb Jiy"LieM MMeeT O)l;MHaKOBYIO MOII(HOCTh, 3a,nep)KKM Me)K.ny Jiy"LJ:aMM 

185 MKC M )l;OnJiepOBCKOe paCIIIMpeHMeM 0,5 ru:) nOKa3aH Bhrnrpbllll 

npe,nJiaraeMoro COMCKaTeJieM TeXHM"LJ:eCKOro peIIIeHIDI no OTHOIIIeHMIO K 

pe3yJII>TaTaM, )l;OCTMraeMhIM npM MCnOJib30BaHMM MO)l;eMOB CTaH,napTa 

STANAG 4539, no nponycKHOM cnoco6HocTM 6oJiee "LieM Ha 25%, a no 

noMexoycTOM"LIMBOCTM - He MeHee "LJ:eM Ha 5,93 .n;E npM BER= 10-3• 

5. IloJiy"LJ:eHbl HOBbie TeXHM"LJ:eCKMe peIIIeHIDI no aHaJIOrOBOro-

u:mppOBOM o6pa60TKe_ CMrHaJIOB. 

6. Pa3pa6oTaHI>I HOBI>Ie MH)KeHepHI>Ie MeTO)l;hI aHaJIM3a 3cpcpeKTMBHOCTM 

cpa30BhIX PCIDI IIIDI, 06ecne"LIMBaIOrn:11e: a) aHaJIM3 ocHOBHhIX csoiicTB, 

CB513aHHhIX c BJIM51HMeM cpopMI>I A qx Ha csoiicTBa «OKOH npo3pa"LIHOCTM», 

ycJIOBMM MX n051BJieHIDI; 6) BJIM51HMe OIIIM60K M3MepeHMM Ha CTa6MJibHOCTb «OKOH 

npo3pa"LIHOCTM» M M3MeHeHMM MX CBOMCTB; B) onpe,neJieHMe )l;OCTM)KMMbIX 

3Ha"LJ:eHMM no y,neJihHOM nponycKHOM cnoco6HOCTM c MCnOJib30BaHMeM «OKOH 

npo3pa"LIHOCTM» M B03M0)KH0CTb MX npMMeHeHM51 )l;JI51 nOBbIIIIeHIDI nponycKHOM 

cnoco6HOCTM c y"LJ:eTOM KOHcpMrypau:Mii CMrHaJibHbIX C03Be3)l;MM <l>MH-n- M 

A <1> MH-N-cMrHaJia. 

IIpaKTM"LJ:ecKa51 3Ha"LJ:MMOCTh .n;11ccepTaU:MOHHOM pa6oTI>I 3aKJIIO"LJ:aeTc51 B TOM, 

"LJ:TO Ha 6a3e HOBOM pa3pa6oTaHHOM TeopMM noey"LJ:eHa MH)KeHepHO-TeXHM"LJ:eCKa51 

MeTO)l;MKa peIIIeHIDI npaKTM"LJ:eCKMX 3a,na"LI, Heo6xo,nMMa51 )l;JI51 C03)l;aHIDI HOBoro 

KJiacca cpa30BhIX PCIDI I1illI )l;JI51 cpe.n;HeIIIMpOTHhIX ,n;KMB-KaHaJIOB M 

npoBe,neHIDI Hl1:0KP no cooTBeTCTByIOrn:eii TeMaTMKe, "LITO no,nTBep)K,neHo 

COOTBeTCTBYIOII(MMM aKTaMM M CBM)l;eTeJibCTBaMM Ha nporpaMMHOe o6ecne"LJ:eHMe 

M naTeHTaMM Ha cnoco6bI M ycTpOHCTBa. 

AsTopecpepaT .n;11ccepTau:1111 .naeT .n;ocTaTo"LJ:HO noJIHoe npe,ncTaBJieHMe o 

CTPYKType M co.nep)KaHMM pa6oTI>I, HO no HeMy MO)KHO c,neJiaTh cJie,nyIOrn:Me 

3aMe"LJ:aHIDI. 

1. I-fa aBTOpecpepaTa He51CHO, no"LJ:eMy )l;JI51 cpaBHeHM51 co CTaH,napTOM 

STANAG-4539 BI>16paHI>I cJie,nyIOrn:Me napaMeTpbI KaHaJia: napU:MaJihHhIM KaHaJI 

3 filu: c 3a,nep)KKOM B 185 MKC Me)K.ny Jiy"LJ:aMM O)l;MHaKOBOM MOII(HOCTM M 

)l;OnJiepOBCKMM paCIIIMpeHMeM 0,5 ru:. 

2. B aBTopecpepaTe He o6ocHOBaHo, Ha ocHoBaHMM "Liero BI>16paHa 

HeCTa6MJibHOCTb BOCCTaHOBJieHM51 Hecyrn:eif B 0,018 ru:. 

4 



~ -~ i~ 3. I1MeeTC51 oneqaTKa Ha cTp. 3 5 B BI>Ipa)l(emra 0 - ::.m I :a: , cKopee Bcero 

~ - = ~ /fuVf. )l;OJI)l(HO 6oITb u ::.m / :a: • 

IIpHBe.n;eHHI>Ie BbIIIIe 3aMeqaHI151 HMeIOT qacTHbIH xapaKTep H He CHH)l(aIOT 

B 1(eJIOM noJIO)l(HTeJII>HYIO ou;eHKY )l;HCcepTal(HOHHOH pa60TbI. 

BhIBO,JJ;. Cy.z:i:51 no aBTopetjlepaTy, .n;HccepTa1(HOHHa51 pa6oTa Ha TeMy 

«Mo.n;errH H MeTO)l;bI nOBbIIIIeHH51 nporryCKHOH cnoco6HOCTH pa.n;HOTeXHHqecKHX 

CHCTeM nepe.n;aqH HH<jlopMal(HH B qacTOTHo-cerreKTHBHbIX KamUiax CB513H c 

Me)l(CHMBOJibHbIMH HCKa)l(eHI15IMH» 51BJI51eTC51 3aKoHqeHHOH HayqHo-

KBaJIH<jlHKal(HOHHOH pa60TOH, y.n;oBJieTBOp51eT Tpe6oBaHI15IM nn. 9-14 

«Ilorro)l(eHI151 o npHcy)l(.n;eHHH yqeHI>Ix cTeneHeli» OT 24.09.2013 r. NQ 842, 

npe)l;'b51BJI5IeMI>IM K .D;OKTOpCKHM )l;HCcepTa1(H51M, a ee aBTOp, JiepHep Hrro51 

MHxaH:rroBHq, 3acrry)l(HBaeT npHcy)l(.n;eHH51 eMy yqeHoli cTeneHH .n;oKTopa 

TeXHHqecKHX HayK no cneu;HarrI>HOCT51M: 2 .2 .13. Pa.n;HoTeXHHKa, B TOM qHcrre 

CHCTeMbI H ycTpOHCTBa TeJieBH)l;eHI151; 2.2.15. CHCTeMbl, ceTH H ycTpOHCTBa 

TeJieKOMMYHHKal(HH. 

0T3bIB no.n;rOTOBHJI: 

HaqarrI>HHK KOMnrreKcHoro oT.n;erra AO 

«Pa.n;HOTeXHHqecKHH HHCTHTYT HMeHH aKa.n;eMHKa 

A.JI. MHH1(a» 

)l;OKTOp TeXHHqecKHX HayK, npotjleccop 

cneu;HarroHOCTI> 6.2.1 - Boopy)l(eHHe H BOeHHa 

TeXHHKa. 

Terr. ( 495) 612-99-99, .n;o6. 1750, e-mail: 

atimoshenko@rti-mints.ru, r. MocKBa, yrr. 8 MapTa, 

.n:.10, CTP. 1. 

« 7 » t;0e/kcMf?. 2024 r . 
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THMOIIIeHKO 

ArreKcaH.n;p BacHrrI>eBHq 

IIo.n;nHcI> THMOIIIeHKO ArreKcaH.n;pa BacHrrI>eBHqa 3aBepsno: 

)l;OKTOp TeXHHqecKHX HayK 

« 7 » jP~l(f7/.f 2024 r . 
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