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OT3blB HAyqHoro KOHCYJibTAHTA 
«l>aibyJIJIHHa Pawn~ Po6epTosuqa 

Ha .J::t:i1ccepTa11,HJO JiepHepa I1.rrI>H MwxaiinoBwrn 

«Mo.n:enw H MeTO.JJ:bI IIOBbIIIIeHIDI rrporrycKHOH crroco6HOCTH pa.n:woTeXHHqecKHX 

CHCTeM rrepe.z:i:aqw HHcpopMaI.I,HH B qacTOTHO-CeJieKTHBHbIX KaHanax CB5I3H c 

Me)l(CliMBOJibHblMH HCKa)l(eHIDIMH», rrpe.n:cTaBJieHHOH Ha COliCKaHHe yqeHOH CTerreHH 

.JJ:OKTopa TeXHHqecKHX HayK ITO crreI.I,HaJibHOCTH 2.2.13. Pa.n:woTeXHHKa, B TOM qwcrre 

cwcTeMbI H ycTpoiicTBa TeneBH.JJ:eHH51, 2.2.15. CwcTeMbI, ceTH H ycrpoiicTBa 

TeJieKOMMYHHKaI.I,HH 

0.n:Hoii H3 <PYH.JJ:aMeHTaJibHblX H ueHTpaJibHbIX rrpo6JieM B HCTOpHH pa.n:woTeXHHKH 

H C03.JJ:aHIDI rrepcrreKTHBHbIX CHCTeM pa.JJ:HOCB5I3H 6I>rna H OCTaeTC5I 3a.z:i:aqa IIOHCKa rryTeii 

COKparn;eHH51 IIOJIOCbI qacTOT' 3aHHMaeMOH CHrHaJIOM B KaHaJie CB5I3H, rrpH KOTOpoii 

o6ecrreqwsaJOTC5I Heo6xo.n:HMble CKOpOCTb H BepHOCTb rrepe.z:i:aqw HHcpopMaUHH, T.e. 

3a.z:i:aqa IIOBblIIIeHI151 y.n:eJibHOH rrporrycKHOM crroco6HOCTH. 

B IIIwpo~oM Knacce cwcTeM CB5I3H OT.JJ:eJII>HYIO HHIIIY 3aHHMaIOT pa.n:woTexmiqecKwe 

CHCTeMbl c IIOCJie.JJ:OBaTe.JlbHOH rrepe.z:i:aqeif HHcpOpMaQHH (PCilli illlli), HCIIOJib3YJOII.I,He 

MHOrOII03HI.I,HOHHbie cpa30MaHHIIYJIHpOBaHHbie H aMIIJIHTY.JJ:HO

cpa30MaHHIIYJIHpOBaHHbie CHrHaJibl, KOTOpbie IIOJIO)l(HTeJibHO 3apeKOMeH.JJ:OBaJII1 cefo1 

rrpH pa6oTe B .n:eKaMeTpOBbIX HOHOCcpepHblX KaHanax CB5I3H. . 

0.n:Hoii H3 KJIJOqeBbIX . rrpo6rreM B YKa3aHHOM KJiacce PCilli 5IBJI5IeTc51 

Heo6XO.JJ:HMOCTb yqeTa qacTOTHO-CeJieKTHBHbIX CBOHCTB HOHOCcpepHbIX KaHaJIOB, B 

oco6eHHOCTH cpe.n:HeIIIHpOTHbIX, KOTOpbie H orrpe.n:eJIHJIH aKryaJibHOCTb 

.n:wccepTauwoHHoii pa6oTbI H.M. JiepHepa «Mo.n:enw H MeTO.JJ:bI IIOBbIIIIeHH5I rrporrycKHOM 

crroco6HOCTH pa.n:woTeXHHqecKHX CHCTeM rrepe.z:i:aqw HHcpopMaI.I,HH B qacTOTHO

cerreKTHBHbIX KaHanax CB5I3H c Me)l(CHMBOJibHbIMH HC{\a)l(eHH5IMH». 

rnaBHblM pe3yJibTaTOM .JJ:HCCepTaI.I,HOHHOH pa60Tb~, 5IBJI51eTC5I C03.JJ:aHHe TeOpliH 

pa3peIIIaJOII.I,ero speMeHH, Ha 6a3e KOTopoii 6MJIH rrocTpoeHbl BbICOKOCKopocTHbie 

MeTO.JJ:bl OI.I,eHKH rrporrycKHOM crroco6HOCTH H .JJ:JIHTeJibHOCTH KaHaJibHOro CHMBOJia, 



06ecrreq1rnaJOII1Jfe rrpH HaHXy.D.IIIHX ycJIOBH.sIX aHaJIH3a (.n;JIHTeJibHOCTb 

KBa3HCTaU:HOHapHOCTH KaHaJia - 300 MC) a.ll,aIITHBHOe yrrpaBJieHHe pe)l<HMaMH pa60Tbl 

PCflli I1IIl1 B peanbHOM speMeHH. 3To rro3som1eT B o6I.QeM HmpopMaIJ;HOHHOM rroToKe 

rrpOH3BO.ll,HTb BhIHeceHHe peIIIeHH.sI 0 Ka)K.ll,OM KaHaJibHOM CHMBOJie rrepe.n;asaeMOM 

HH<l>OpMaU:HOHHOM IIOCJie)],OBaTeJibHOCTH. 

OTJmqHTeJibHOtt oco6eHHOCTbJO .D.HCcepTaU:HOHHOtt pa6oThI 5IBJI51eTC51 TOT cpaKT, qTo 

rrpe.ll,JIO)l(eHHIDI TeopH.sI H MeTO)],bl II03BOJI5IJOT B peaJibHOM MaCIIITa6e BpeMeHH 

orrpe.n;eJIHTb )],JIHTeJihHOCTb CHMBOJia - «pa3peIIIaJ011.1;ee BpeM.sI», rrpH KOTOpOM Ha BbIXO)],e 

qacTOTHO-CeJieKTHBHOro KaHana, B MOMeHT CbeMa HH<l>opMaIJ;HH 0 KaHaJibHOM CHMBOJie, 

o6ecrreqHsaeTC51 Heo6XO.ll,HMbIM 3a.n;aHHbIM MHHHMaJibHbIM ypoBeHb rrpHHHMaeMoro 

cHrHana. 3To o6ecrreL£HBaeT TeXHHL£eCKH peanH3yeMoe peIIIeHHe 3a.ll,aL£H pa3JIHL£eHH.sI 

KaHaJibHbIX CHMBOJIOB IIO HH<l>opMaTHBHOMY rrapaMeTpy rrpHHHMaeMoro CHrHaJia HJIH HX 

Ha6opy rrpH scex B03MO)l(HbIX peaJIH3aU:H5IX rrepe.ll,aBaeMOM HH<l>opMaIJ;HOHHOM 

rrocne.n;oBaTeJihHOCTH, 1ITO peIIIaeT rrpo6JieMY 6opb6bI c Me)l(CHMBOJibHbIMH 

HCKa)l(eHH5IMH (MCI1) B L£aCTOTHO-CeJieKTHBHbIX KaHanax CB513H 6e3 

rroMexoycTOML£HBoro KO.D.HposaHH51. 3zy KJIJOL£esy10 3a.n;aL£y .n;n.sI Knacca PCflli, B 

orrpe.ll,eJieHHhIX Me)l(.ll,yHapo.D.HhIM CTaH.ll,apToM orpam1qeHH5IX, H.M. JiepHep ycrreIIIHO 

peIIIHJI. 

JJ:HccepTaIJ;HOHHYJO pa6ozy l1.M. JiepHep BbIIIOJIHHJI caMOCT051TeJibHO, Bee 

OCHOBHbie HayL£Hbie pe3yJibTaTbl rrpHHa.n;Jie)l(aT eMy JIH1IHO. 

l1JIMI MHxall:noBHL£, HaL£an csoll: rryTh yL£eHoro, e:u..i:e o6yL£a.sich B Ka3aHcKoM 

rocy.n;apcTBeHHOM TeXHHL£ecKoM yHHBepc1neTe HM. A.H. Tyrronesa (KrTY HM. A.H. 
Tyrronesa), KOTOpbIM OH c OTJIHL£HeM OKOH1IHJI B 2008 r c O)];HOBpeMeHHbIM rrpHCBOeHHeM 

eMy KBaJIH<l>HKaIJ;HH MarHCTpa TeXHHKH H TeXHOJIOrHM IIO HarrpasneHHJO 

«Pa.n;HoTeXHJiKa» H f1perro.n;aBaTem1 BbICIIIett IIIKOJibI, KaK BTOporo BblCIIIero 

o6pa3oBaHH.sI. Cpa3y rrocne OKOHL£aHm1 BY3a, OH rrocryrrHJI B OL£HYJO acrrHpaHTYPY 

KrTY HM. A.H. Tyrronesa, K0Topy10 3aKoHL£HJI B 2011 ro.D.y, a B 2012 r. 3aIIJ;HTHJI 

.ll,HCCepTaU:HJO Ha COHCKam1e yL£eHOM CTerreHH KaH.ll,H.ll,aTa <l>H3HKO-MaTeMaTHL£eCKHX HayK 

IIO crreu:HaJibHOCTH 05.12.04 «Pa.ll,HOTeXHHKa, B TOM 1IHCJie CHCTeMbl H ycTpOHCTBa 

TenesH.n;eHH.sI». B ero KaH.lJ.H)];aTcKoiI 6brn ccpopMHposaH uayL£Hhitt 3a)],eJI, KOTOpbIM 

orrpe.D.eJIHJI .n;anbHettIIIHe Hccne.ll,oBaHH.sI H pe3yn.qTaThI ero .D.OKTopcKoiI .D.HccepTaU:HH. B 

3TOT MOMeHT BpeMeHH OH TaK)l(e aKTHBHO pa6oTaJI B )];OJI)l(HOCTH MJia.n;IIIero HayL£Horo 

COTPY.lJ.HHKa · B na6opaTopHH. NQl 1 Kacl>e.D.pbI «Pa.D.H03JieKTpOHHhIX H KBaHTOBhIX 

ycTpOHCTB». 

CTaHOBJieHHe H.M. JlepHepa, KaK yL£eHoro B o6nacTH pa.D.HQTeXHHL£eCKHX CHCTeM 

CB513H, o6pa60TKH CHrHaJIOB, MaTeMaTHqecKOM TeopHH CB513H H rrpHKJia)];HOH 

MaTeMaTHKH, rrpOHCXO)];HJIO HerrpepbIBHO c ero rre.n;arorHqecKOM H HaCTaBHifqecKOM 

.n;e51TeJibHOCTbJO, Ha1IaJIO KOTOpoiI 6bIJIO IIOJIO)l(eHO B 2013 ro.n;y. 

B 2013 ro.ll,y OH IIOCTyrraeT IIO crreu:HaJibHOCTH 05 .13 .18 B .ll,OKTOpaHTYPY 

Ka3aHcKoro HaU:HOHaJihHoro Hccne.n;osaTenbcKoro TeXHHqecKoro yHHBepcHTeTa HM. A. 
H. Tyrronesa - KAM (KHMTY-KAH) H HacmHaeT pa6oTaTb accHcTeHTOM Ha Kacpe.D.pe 

pa.ll,H03JieKTpOHHhIX H KBaHTOBbIX ycrpoilcTB, cosMeI.Qa.sI pa6oTy B na6opaTopmI NQ 11 
.ll,aHHOH Kacl>e.D.pbl. 

c 2013 ro)],a IIO HaCT05IIIJ;ee BpeM51 OH IIOCJie.ll,OBaTeJibHO 3aHHMaJI .ll,OJI)l(HOCTH 

accHCTeHTa, cTapIIIero rrperro)],aBaTeJI51, .lJ.OU:eHTa, pa6oTa51 Ha Kacl>e.D.pax 



pa)l.H03JieKrpOHHhIX H KBaHTOBblX ycTpOHCTB H HaHOTeXHOJIOrHH B 3JieKTpOHHKe, 

pa6oTan B .nomKHOCT5.IX HayqHoro H cTaprnero HayqHoro coTpy .IJ.HHKa, 6hIJI HayqHbIM 

pyKoBO.IJ.HTeneM rpaHTa P<l><l>H B o6nacTH Teop1111 11mpopMau;1111 H ocHOBHbIM 

HCnOJIHHTeJieM no rpaHTY P<l><l>H, CB5.13aHHOro c nOBhIIIIem1eM KaqecTBa o6yqeHH5.I 

cTy.neHTOB c OB3 no cnyxy, 11cnonHHTeneM no roe. 3a.namrnM. I1MeeT 

6naro.napCTBeHHbie nHCbMa OT PYKOBO)l.CTBa KHI1TY-KAI1, OT MOJIO)l.e)l(HOro 

Ka.npoBoro pe3epsa PT. B HacTo5.llu;ee speM5.1 OH 5.IBJI5.leTc.H .nou;eHTOM Kacpe.npbI 

HaH0TexHonor11:H: B 3JieKTpOHHKe H peu;eH3eHTOM H3.IJ.aTeJibCTBa MDPI, 

11.M. JiepHep B paMKax CMeHhl cpe.nepanbHbIX rocy.napCTBeHHhIX o6pa30BaTeJibHbIX 

CTaH.napTOB aKTHBHO 6panc5.I 3a pa3pa60TKY HOBhIX yqe6HbIX KypcoB II BhIIIOJIHeHll5.I 

COOTBeTCTByIOru;e:H: yqe6Ho-MeTO)l.1fqecKOH )l.OKyMeHTau;1111. 3a qyTb 6oJiee 10 JieT ero 

ne.naron1qecKoii pa6oTbI MM no.nroTOBJieHo 15 HOBbIX yqe6HbIX KypcoB. AKTllBHO 

pa6oTaeT co cTy.neHTaM11 KaK HacTaBHllK. Cpe.n.11 ero BbIIIYCKHllKOB eCTh JiaypeaT 

CTHneH.n.1111 npaBHTeJibCTBa P<l>, no6e.n11TeJih Mono.ne)l(HOro Ka.npoBoro pe3epsa 

Pecrry6n11KM TaTapcTaH, asTophI nporpaMMHoro o6ecneqeH1151 c Han11q11eM 

COOTBeTCTBYIOIIJ;HX CBll)l.eTeJibCTB P<l>. 

l1Jib5.I M11xaHJIOBJlq COCT05.IJIC5.I KaK yqeHbIH, cnoco6HhIH cpopMyn11poBaTb H pernaTb 

HOBhie HayqHbie 3a.naq11 II npo6JieMbl Ha CThIKe HeCKOJihKllX HayqHbIX HanpaBJieHllH (B 

TOM q11cJie B o6JiaCTll pa.n110TeXHllKll II Teop1111 CB5.1311), a TaK)l(e KaK HacTaBHllK II 

onhITHbIM ne.naror. OH 11MeeT .nocTOMHbIM noTeHu;11an .D:JI51 pa6oThI B npop1>IBHhIX 

HanpasneHll5IX, Heo6xo,n11MbIX .IJ.JI5.1 pa3BllTll5.I cospeMeHHhIX pa,nHocHcTeM. Cnoco6eH 

pa3pa6aTbIBaTb opHrHHanbHbie MaTeMaT11qecK11e MO)l.eJill H MeTO)l.bl, KOTOpbie 

OTJIJlqaIOTC5.I CBoeli 3cpcpeKTllBHOCTbIO c ToqKJI 3peH1151 llX npaKTJlqecKoro np11MeHeHll5I, 

npoBO,[(lfTb KOMnJieKCHOe MaTeMaT11qecKOe· MO,[(eJI11poBaH11e pernaeMbIX 3a,naq, qTo 

rOBOpllT 0 CllCTeMHOCTll ero MblIIIJieH1151 H nOHllMaH1151 nepcneKTllB .nanhHelirnero 

pa3BllTll5.I . Cpe.n:11 KOJIJier noJII>3yeTc5.I 3acny)l(eHHbIM HayqHhIM lf o6ru;ecTBeHHbIM 

aBTOpllTeTOM. 

Cq11TaIO, qTo .n:11ccepTau;110HHa5.I pa6oTa «Mo.neJIH 11 MeTO.IJ.bI noBhIIIIeH115.I 

nponycKHOH cnoco6HOCTH pa)l.HOTeXHJlqecKHX CHCTeM nepe.naq11 HHcpOpMau;m1 B 

qacTOTHO-CeJieKTllBHbIX KaHanax CB5.13H c Me)l(CHMBOJihHbIMll llCKa)l(eHll5IMH» 

COOTBeTCTByeT Tpe6oBaHll51M BAK K ,[(OKTOPCJSllM .n11ccepTaIJ;ll.HM, a ee aBTOp l1Jib5.I 

MttxaiiJioB11q . JiepHep 3acJiy)l(HBaeT np11cy)l(.neHll5I yqeHoii cTeneHH .IJ.OKTopa 

TexH11qecK11x HayK no cneu;millhHOCTH 2.2.13. Pa.n110TeXHHKa, B TOM qHcJie c11cTeMbI 11 

ycTpoiicTBa TeJieB11,neH115.I, 2.2.15. CHcTeMbI, ceTH H ycrpolicTsa TeneKOMMYHHKau;Hii. 

HayqHhIM Kottcyn1>TaHT, 

3aBe.n:yIOIIJ;llH Kacpe.n:poH HaHOTeXHOJIOrlfH B 3JieKTpOHHKe KHI1TY-KAI1, 

/IOKTOp TeXHH'IeCKHX Ha~ 

PaIII11,n Po6epTOBHq <l>aif3ynJI11H 
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