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OT3bIB HAyqHoro KOHCYJibTAHTA 
JIJihHHa repMaHa JIBaHOBH'la 

Ha .ri;wccepTau:mo JiepHepa RrrbH Mwxa:H:rroBw:rn 

«Mo.z:i:errH H MeTO.ZJ:bl IIOBbIIIIeHH.SI rrporryCKHOH crroco6HOCTH pa.ri;HOTeXHHqecKHX 

CHCTeM rrepe.z:i:aqw HHcpopMaU:HH B qacTOTHO-cerreKTHBHbIX KaHarrax CB513H c 

Me)l{CHMBOJibHbIMH HCKa)l{eHH51MH»' rrpe.ri;cTaBJieHHOH Ha COHCKaHHe yqeHOH CTerreHH 

.ri;oKTopa TexmiqecKwx HayK no crreu:warrbHOCTH 2.2.13. Pa.z:i:woTeXHHKa, B TOM t.mcrre 

cwcTeMnI 11 ycTpo:H:cTBa TerreB11.ri;eHH5I, 2.2.15. C11cTeMbI, ceT1111 ycTpo:H:cTBa 

TerreKOMMYHHKau:11:H: 

KpaeyrorrhHbIM KaMHeM B pa3B11T1111 pa.z:i:110TexH11K11 11 c11cTeM pa.z:i:11ocB513H Ha BCeM 

rrponI)l{eHHH HCTOp1111 HX cy:w:ecTBOBaHH51 51BJI51eTC51 rrpo6rreMa IIOBbIIIIeHH51 y.z:i:errbHOH 

rrporryCKHOH crroco6HOCTH, CB513aHHOH c IIOl1CKOM rro.z:i:xo.ri;oB K o6ecrreqeHHIO 3a.ri;aHHoro 

KaqecTBa rrp11eMa rrpw 06ecrreqeH1111 Heo6xo.ri;HMOH cKopocTH rrepe.z:i:aqw, HO rrpe.z:i:errhHO 

B03MO)l{HOM coKparu:eH1111 TOH rrorrocbI qacToT, KOTopaSI .z:i:omKHa 6bITb 3aHSITa cwrHarroM. 

HecMoTp5i: Ha III11p0Koe pacrrpocrpaHeH11e B o6rracTH TerreKOMMYH11Kau:w:H: 

IIIHpOKOIIOJIOCHbIX pa.z:i:11oc11cTeM c rraparrrreJibHOH rrepe.z:i:aqeJ.i: 11HcpOpMau:1111, OT.ZJ:eJibHYIO 

HHIIIY 3aHHMaIOT pa.z:i:110TeXH11qecKHe c11cTeMbI c rrocrre.ri;oBaTeJihHOH rrepe.z:i:aqeJ.i: 

HHcpOpMaU:HH (PCIIl1 IIlll1), B KOTOpbIX rrpHMeH5llOTC51 MHOrOII0311U:HOHHbie 

cpa30MaH11rryrr11poBaHHbie 11 al\;IIIJIHTY.ZJ:HO-cpa30MaH11rryH11poBaHHbie c11rHarrb1. PCIIl1 

IIllI1 IIOJI0)1{11TeJibHO 3apeKOMeH.ZJ:OBaJIH ce65l rrpH pa6oTe B .ri;eKaMeTpOBbIX 

110HOccpepHbIX KaHarrax CB5I3H, a pa3BHTl1e 3TOro Krracca CHCTeM B HaCT051:W:ee BpeM5l 

HOCl1T CTpaTer11qecKl1H xapaKTep H 11MeeT III11pOKHe rrepcrreKTl1Bbl rrp11MeHeHH5I. 

KmoqeBo:H: rrpo6rreMo:H:, c KOTopo:H: cTarrK11BaeTC5I yKa3aHHbIH Krracc PCIIl1 IIlll1, 
5lBJI5IeTC5l Heo6xo.ri;11MOCTb 06ecrreqeH11e 11X pa60Tbl . c yqeTOM 5IpKO Bbipa)l{eHHbIX 

qacTOTHO-cerreKTHBHbIX CBOHCTB HOHOCcpepHbIX Kam~JIOB, B oco6eHHOCTH .ZJ:JI51 

cpe.ri;HenmpoTHbIX Tpacc. 3To 11 orrpe.z:i:enSieT aKTyarrbHOCTb .z:i:wccepTau:woHHOH pa6oTbI 

11.M. JiepHepa «Mo.z:i:errH H MeTO.ZJ:bl IIOBbIIIIeHH5I rrporrycKHOH crroco6HOCTl1 



pa,ll,HOTeXmfqecKHX CHCTeM rrepe,ll,aqH HH<PopMaU:HH B qacTOTHO-cerreKTHBHbIX KaHanax 

CB513H c Me:>KCHMBOJibHbIMH HCKa:>KeHH51MH». 

rrraBHbIM pe3yJibTaTOM ,ll,HCCepTaQHOHHOH pa60Thl, 51BJUieTC51 C03,[J,aHHe TeOpHH 

pa3pernaroiu:ero speMeHH ,ll,JI51 YKa3aHHoro Krracca PCITI1 IlIIl1 Ha 6a3e H,ll,eH: TeopHH, 

KOTopa51 6brna C03,ll,aHa MHoH: coBMeCTHO c rrpo<PeccopoM IO.E. IlorrbcKHM B 1989 r. ,[J,m1 

HH<PopMaU:HOHHO-H3MepHTeJibHbIX OIITHqeCKHX CHCTeM, H 6rraro,ll,ap51 KOTOpoH: HaMH 

6bIJIH IIOCTpOeHbI YHHKanbHhie JIH,ll,apHbie KOMIIJieKCbI ,[J,JI51 HCCJie,ll,OBaHH51 aTMoc<PepbI. 

Pa3pa6oTaHHa51 l1rrbeH: MHxaH:rrosHqeM TeopH51 ,ll,JI51 KJiacca PCITI1 IlIIB, 
II03BOJIHJia rrorryqHTb eMY BbICOKOCKOpOCTHbie MeTO,ll,bl ou:eHKH rrporrycKHOH 

c11oco6HOCTH H ,ll,JIHTeJibHOCTH KaHanhHOro CHMBOJia, KOTOpbie ,[J,a:>Ke 11pH HaHXY.ll.IIIHX 

ycJIOBH51X aHanH3a HOHoc<PepHoro cpe,ll,HernHpOTHOro KaHana, KOr,ll,a ,[J,JIHTeJibHOCTb 

KBa3HCTaU:HOHapHOCTH KaHana He 11peBOCXO,ll,HT 300 MC, 06ec11eqHBaIOT a,[J,al1THBHOe 

y11pasrreHHe PCITI1 IlIIl1 B peanbHOM speMeHH. 3To, B HTore, 06ec11eqHsaeT BbrneceHHe 

perneHH51 0 Ka:>K,ll,OM KaHanbHOM CHMBOJie 11epe,[1,aBaeMOH HH<PopMaU:HOHHOH 

110CJie,ll,OBaTeJibHOCTH B o6iu:eM HH<PopMaU:HOHHOM 110TOKe B peanbHOM BpeMeHH. 

Oco6eHHOCThIO ,ll,HCcepTaU:HOHHoH: pa6oTbI l1nhH MHxaH:noBHqa, KOTopa51 OTJIHqaeT 

ee OT ,ll,pyrHX 51BJI5leTC51 TO, qTO B 011pe,ll,eJieHHbIX Me:>K,[J,yHapO,ll,HbIM CTaH,ll,apTOM 

orpaHHqeHH51X, co3,[J,aHHM HM TeopH51 H MeTO,ll,bI 06ec11eqHBaIOT 011pe,ll,eJieHHe «Ha nery» 

,ll,JIHTeJibHOCTH KaHanbHOro CHMBOJia - «pa3pernaroiu:ero BpeMeHH», 11pH KOTOpOM 

06ec11eqHBaeTC5l KaK 3a,ll,aHHbIH Heo6XO,ll,HMbIH MHHHManbHbIH ypoBeHb 11pHHHMaeMoro 

CHrHana Ha BbIXO,[J,e peanbHOro COCTaBHOro qacTOTHO-cerreKTHBHOro KaHana, TaK H 

perneHHe 3a,[J,aqH 0 pa3JIHqeHHH CJie,ll,yIOII.J:HX ,ll,pyr 3a ,ll,pyroM 11pHHHMaeMbIX KaHanbHbIX 

CHMBOJIOB 11pH BCex B03MO:>KHbIX peanH3aU:H51X 11epe,ll,aBaeMOH HH<PopMaU:HOHHOH 

11ocrre,ll,0BaTenhHOCTH. 3To 06ec11eqHsaeT TeXHHqecKH peanHJyeMoe H 3<P<PeKTHBHoe 

perneHHe ,ll,JI51 pa60TbI B qacTOTHO-cerreKTHBHbIX KaHanax CB513H c Me:>KCHMBOJibHbIMH 

HCKa:>KeHH51MH (MCI1), H, qTo He ManOBa:>KHO, 1103BOJI5leT OTKa3aTbC51 OT BbJqHCJIHTeJibHO 

3aTpaTHOro 110MexoycToifqHBOro KO,ll,HpOBaHH51 HJIH ,ll,OCTHqb 6orree BbICOKHX CKOpOCTeH: 

KO,ll,llpOBaHH51, 110CKOJibKY OCHOBHbie pecypcbI COBpeMeHHbIX 6opTOBbIX BblqllCJIHTeneH: 

Tpan1TC5l Ha 6opb6y c MCI1. 

,Zl.HccepTaU:HOHHYIO pa6oTy 11.M. JlepHep BbIIIOJIHllJI caMOCT051TeJibHO, Bee 

OCHOBHbie HayqHbie pe3yJibTaTbI 11pHHa,[J,Jie:>KaT e~y JillqHo. 

l1rrh51 M~xaH:rrosHq, Haqan cBoH: rryTh yqeHoro, eiu:e 06yqa51cb B Ka3aHcKoM 

rocy,ll,apcTBeHHOM TeXHHqecK6M yHttBepcHTeTe HM. A.H. Ty11oneBa (KrTY HM. A.H. 
Ty110JieBa), KOTOpbIH OH c OTJIWIBeM OKOHqHJI B 2008 r. c O,ll,HOBpeMeHHbIM 

11pHCBOeHHeM eMY KBanH<PHKaU:HH MarHCTpa TeXHHKH H TeXHOJIOrHH 110 Ha11paBJieHHIO 

«PamrnTeXHHKa» H Ilpe110,naBaTeJI5l BbICIIIeH: IIlKOJibI, KaK BTOporo BbICIIlero 

o6pa30BaHH51. 

Cpa3y 11ocrre oKoHqaHH51 BY3a, OH 11ocTy11Hrr B oqeyro ac11HpaHTYPY KrTY HM. 

A.H. Ty11orreBa, KOTopyro 3aKO~HJI B 2011 ro,ny, a B 2012 r. 3aIQHTHJI ,ll,HCcepTaQHIO Ha 

COHCKaHHe yqeHOH CTe11eHH KaH):(H,ll,aTa <PH3HKO-MaTeMaTWieCKHX HayK 110 

c11eu:HanbHOCTH 05.12.04 «Pa,n;HOTeXHHKa, B TOM qHCJie CHCTeMbl H ycTpOHCTBa 

TeneBtt,neHH51». 516hrn ero HayqHbIM pyKoBO):(HTerreM. KaH):(H):(aTcKa51 ,n;HccepTaQH51 6brna 

c11eu:HanhHO 110CTpoeHa TaKHM o6pa30M, qT06bI c<PopMHpOBaTb HayqHbIH 3a,ll,eJI ):(JI51 

,[J,anbHeH:rnero HCCJie,ll,oBaHH51 H 06ec11eqHTh 3a,[J,eJI ):(JI51 Tex pe3yJihTaToB, KOTOpbie 

oTpa)l(eHhI B ero ,noKTopcKoH: ,n;HccepTaU:HH. B 11epHo,n ero o6yqeHH51 B ac11HpaHType OH 



TaK>Ke aKTHBHO pa6oTaJI B )l;OJDKHOCTH MJia,n;rnero HayqHoro COTpy,n;HHKa B rra6opaTOplrn 

N211 1<acpe.n;pn1 «Pa,n;H03JieKTpOHHnIX H KBaHTOBnIX YCTPOHCTB». 

Tipou,ecc cpopMHponamrn M.M. JlepHepa, KaK yqeHoro rnHpoKoro npocpHrrH B 

o6rraCTH pa,n;HOTeXHHqecKHX CHCTeM CB513H, o6pa60TKH CHrHaJIOB, MaTeManPieCKOH 

TeopHH CB513H, a TaK)l<e npHKJia)l;HOH MaTeMaTHKH HaqaJICH B 2013 ro,n;nI c MOMeHTa ero 

nocrynrreHH51 B )l;OKTOpaHTYPY Ka3aHCKoro HaI.I,HOHaJibHOro HCCJie)l;OBaTeJibCKoro 

TexHHqecKoro yHHBepcHTeTa HM. A. H. TynorreBa - KAM (KHMTY-KAM) no 

cneI.I,HaJibHOCTH 05 .13 .18. TipH 3TOM ,n;aHHblM npou,ecc Bcer.n;a 6nIJI HenpepnIBHO CB513aH 

c ero ne.n;arorHqecKOH H HaCTaBHHqecKOM ,n;eHTeJibHOCTbIO, HaqaJio KOTOpoii: TaIOKe 6nIJIO 

noJIO)l(eHO B 2013 ro.zzy. B TOM )Ke ro.zzy OH HaquHaeT pa6oTaTb aCCHCTeHTOM Ha Ka<l>e.n;pe 

pa,n;H03JieKTPOHHnIX H KBaHTOBnIX YCTPOMCTB, coBMern:aH pa6oTy B rra6opaTop1rn N211 
,n;aHHOH Kacpe.n;pnl. 

B nep110.n; c 2013 ro.n;a no HacToHrn:ee BpeMH OH nocrre,n;oBaTeJinHO pa6oTaeT B 

.n;orr)l(HOCTHX acc11cTeHTa, cTaprnero npeno,n;aBaTeJI5I, .n;ou,eHTa Ha Kacpe.n;pax 

pa.n;1103rreKTPOHHn1x u KBaHTOBnIX YCTPOHCTB 11 HaH0TexHorror11ii: B 3JieKTpoHHKe, a 

TaK)l(e B )l;OJI)l(HOCT5IX Hayqttoro ll CTaprnero HayqHoro COTpy,n;HHKa, 51BJI51eTC51 HayqHblM 

pyKOBO)l;HTeJieM rpaHTa P<l><l>M B o6rraCTH MaTeMaTHqecKOH TeopHH CBj{3H H OCHOBHbIM 

11cnorrH11TerreM no rpaHry P<l><l>M, CB513aHHoro c n0Bn1rneH11eM KaqecTBa o6yqeHHH 

cTy,n;eHTOB c OB3 no crryxy, 11cnorrH11TerreM no roe. 3a,n;aHH5IM. Y ,n;eJij!j{ 6orrnrnoe 

BHHMaHHe CBOeii: ne)J;aror11qecKOH ll HaCTaBHllqecKOH JJ;e51TeJibHOCTll, OH cyMeJI 

peaJIH30BaTn noTeHI.I,HaJI CBOllX yqeHHKOB, O)J;llH 113 KOTOpbIX CTaJI rraypeaT CTHneH)J;Hll 

npaBHTeJibCTBa P<l>, BTOpoii: 113 HHX - no6eJJ;HTeJieM MOJIO)J;e)l(HOro KaJJ;pOBoro pe3epBa 

Pecrry6rr11KH TaTapcTaH, TaK)l(e OH cyMerr co3,n;aTn cTy,n;eHqecKHH KorrrreKTHB, qrreHnI 

KOTOporo CTaJill aBTOpaMll nporpaMMHOro KOMnJieKca c nonyqeHHeM 

COOTBeTCTBYIOmero CBH)J;eTeJibCTBa Ha nporpaMMHOe o6ecneqeHHe P<l>. 

l1Jin51 MHXa:H:rroB11q 3acrry)l(eHHO HMeeT 6naroJJ;apcTBeHHn1e nHCbMa OT pyKoBOJJ:CTBa 

KHMTY-KAM, OT MOJio,n;e)l(Horo Ka,n;poBoro pe3epna PT. B HacToHrn:ee BpeMH OH 

51BJI5IeTC51 )J;OI.I,eHTOM KacpeJJ;pnI HaHOTeXHOJIOrllH B 3JieKTpOHHKe ll peu,eH3eHTOM 

113,n;aTeJinCTBa MDPI, 

B paMKax cMeHbl cpe.n;epaJ10Hn1x rocy.n;apcTBeHHnIX 06pa30BaTerrnHn1x cTaH,n;apTOB 

M.M. JlepHep aKTHBHO 6paJICj{ 3a pa3pa6oTKY H<?BhIX yqe6HbIX KypcoB H BnIIIOJIHeHHH, 

COOTBeTCTBYIO.meii: yqe6Ho-MeTO)J;~eCKOH pa60Tbl. 3a qyTh 6onee 10 JieT ero 

ne)J;aror11qecKOM pa60Tbl HM . no,n;rOTOBJieHO 15 HOBbIX yqe6HblX KypcoB. AKTllBHO 

pa6oTaeT co CTyJJ;eHTaMll B KaqecTBe HaCTaBHHKa. 

Ha JJ;aHHhIH MOMeHT l1Jihj! M11xaii:noB11q c<PopM11poBaJICH, KaK yqeHbIH B ttayqtto-

11ccrreJJ;oBaTeJihCKOH o6JiaCTll, cnoco6HbIM cpOpMYJillpOBaTb HOBbie HayqHbie 3aJJ;aq11 ll 

npo6rreMbl Ha CTbIKe HeCKOJibKllX HayqHbIX HanpaBJieHHH (B TOM q11cne B o6rraCTll 

paJJ;HOTeXHHKH 11 Teop11H CB513H ), a TaK)l(e KaK HacTaBHHK H onnITHnIH ne.n;aror. OH 

o6rra)J;aeT )J;OCTOHHbIM noTeHI.I,llaJIOM yqeHoro, Heo6XO)J;llMbIM )J;JI5I pa60Tbl B npopbIBHbIX 

HanpaBJieHllj{X, B TOM q11crre B o6rracTH pa3BllTll51 CTPaTer11qecKll Ba)l(HbIX KJiaCCOB 

conpeMeHHhIX paJJ;11oc11cTeM. Cnoco6eH pa3pa6aTbIBaTb op11r11HaJ1hHhie 

MaTeMaTuqecKHe MO)J;eJIH H MeTO)J;bl, OTJI11qaJO.I.I.I,.HeC5I CBOeii: npocTOTOM np11 

11cnonn30BaHHH 11x Ha npaKTHKe. Bee BhIIIIenepeq11cneHHoe rosopHT o c11cTeMHOCT11 ero 

MbIIJ1JieHll51 H roTOBHOCTll K peIIIeHHIO HOBbIX HayqHblX 3aJJ;aq. Cpe)J;H KOJIJier nOJin3yeTC5I 

3acJiy)l(eHHbIM HayqHbIM ll o6mecTBeHHbIM aBTOpHTeTOM. 



CqttTaIO, qTo .z:i:ttccepTaIJ,HOHHa.51 pa6oTa «Mo.n:entt H MeTO.LJ:bI noBbIIIIeHtt.s:r 

nponycKHOH cnoco6HOCTH pa.n:ttoTeXHH'C!eCKHX CHCTeM nepe.n:a-citt HHcpopMaIJ,HH B 

qaCTOTHo-ceneKTHBHblX KaHanax CB5l311 c Me)l(CHMBOJibHbIMH HCKa)l(eHH.S:CMH» 

cooTBeTCTByeT Tpe6oBaHtt.s:rM BAK K .LJ:OKTopcKHM .z:i:ttccepTau,tt.s:rM, a ee aBTop l1nb.s:r 

MttxaifnoBtt-ci JlepHep 3acny)l(ttBaeT npttcy)l(.LJ:eHtt.s:r y-cieHoif CTeneHtt .LJ:OKTopa 

TeXHH'C!eCKHX HayK no cneu,ttanbHOCTH 2.2.13. Pa.n:ttoTeXHHKa, B TOM qttcne CHCTeMbl H 

ycTpoifcTBa TeneBH.LJ:eHtt.s:r, 2.2.15. CttcTeMbI, ceTH H YCTPOHCTBa TeneKOMMYHHKau,ttif. 

HayqHbIH KOHcynbTaHT, 

npocpeccop Kacpe.z:i:pbl 3JieKTpOHHbIX H KBaHTOBbIX 

cpe.n:cTB nepe.n:a-citt ttHcpopMau,tttt KHI1TY-KAI1, 
3acny)l(eHHbIH .n:e.s:rrenb HayKtt P<D, .LJ:OKTop TexHttqecKttx HayK, npocpeccop 

repMaH l1BaHOBHq l1nbHH 


