
OT3LIB 
ocl>nuuaJibHOro onnoHeHTa 

Ha .i:.uccepTauu10 JiepHepa liJihH MuxaifJIOBH'la Ha TeMy 

«Mo.i:.eJIH H MeTOAbl DOBbIWeHHSI nponyCKHOH cnoco6uocTH 

pa.i:.noTeXHH'leCKHX CHCTeM nepe.i:.a'-IH nml>OpMauuu 8 qacTOTHO-CeJleKTHBHblX 
KaHaJiax CBH3H c Me~CHMBOJlbHbIMH HCKa~eHHHMH», 

npeACT3BJleHHYIO Ha COHCKanue y'leHOH CTeneuu 

AOKTOpa TeXHH'leCKHX uayK no cneuuaJibHOCTSIM 
2.2.13. Pa.i:.noTeXHHKa, B TOM qncJie CHCTCMbl H ycTpOHCTBa TeJleBHAeHnH; 

2.2.15. CncTeMhl, ceTH u ycTpoiicTsa TeJieKOMMYHHKauuii 

1. AKTyaJihHOCTh TeMhI .i:.uccepTauuouuoii pa6oTbI 

HecMoTp51 Ha 6onee qeM rrnnyseKOBOH OilhIT np11MeHeHIDI u.mppOBhIX 

pa,n.110TeXHH1leCKMX CHCTeM nepe)J.alfM HHcpOpMaU,1111 (PCfll1) npo6neMa IlOBbIWeHJ.i.SI 

cKopocnr nepe.naLIH coo6meHuii rro-rrpe)l<HeMy He yTpaT11na csoeii aKTYaJibHOCTH. 

Ha paHHMX 3Tanax pa3BHTM51 )J.JIH 3Toro aKTMBHO wcrronh30BaJIMCb crreKTpanhH0-

3cpcpeKTMBHhie MeTO)J.bI MO.lJ.YnHU,l111 6e3 Me)l(CMMBOJibHOH MHTepcpepeHU,1111 (MCl1). 

Ha4MHM c 1960-x rr. ll05IBHJUiCb pa60TbI, B KOTOpbIX )J.Jljl IlOBhIIIIeHmI CKOpOCTI1 

IlOKa3aHa B03M0)1(HOCTb l1CilOJib30BaHl151 B3al1MHO KOppenwpoBaHHbIX KaHaJibHbIX 

CMMBOJIOB np11 nepe)J.aqe MHcpopMaU,1111. IlpMMepHO B TO)l(e BpeM51 ,il.. TacpTCOM 

(D. Tufts) 11ccrre.lJ.YeTc5I npMHU,MnH:aJTbHa.sr B03MO)l(HOCTh nepe)J.alfH KaHaJibHbIX 

CMMBOJIOB rrpH CKOpocnrx MO)J.yn.sru.1111 Bblllle CKOpOCTM Hai1KBl1CTa B qacTOTHO­

ceneKTMBHblX KaHax CB513M, lfTO B nocne)J.yroll.J,eM Harnn o OTpa)l(eHwe B pa6oTax 

X. MapKo (H. Marko), ,LVK. MaJo (J.E. Mazo) (1970 ... 80 rr.) 

0 cymecTBeHHOH CJIO)l(HOCTH npo6neMbl IlOBbIIIIeHHH CKOpOCTH nepe)J.a1111 

11HcpopMaU,m1 11 )J.OCTM)l(eHM51 3HalleHMH, 6m13Kl1X K nponycKHOH cnoco6HOCT l1, B 

MHOronyqeBblX KaHanax c Bbipa)l(eHHblMM qacTOTHO-ceneKTHBHblMM 3aMMpaHI151Ml1 B 

O.lJ.HOH M3 cso11x pa6oT eme B 1958 r. n11can qneH-Kopp. AH CCCP B.11. C11cpopos, 

11ro cnpaBe)J.n11so OTMe11aeT B csoei1 pa6oTe )J.MccepTaHT. Cornactto BhIBO)J.aM 

B.11. C11cpoposa, CJIO)l(HOCTh perneHHH )J.aHHoM: 3a)J.aq11 pacTeT no noKa3areJibHOMY 

3aKOHY c ysen1111eHMeM CKOpOCTH nepe)J.a11H 11 yBenwqeHMH naM5ITH KaHana, l{TO B 

pH)J.e cnyqaeB )J.eJiaeT npaKTI1l{eCKYIO peaJIH3aU,MlO TaKOH CHCTeMbl 11Jil1 KpaM:He 

CJIO)l(HOH, HJIH HeB03MO)l(HOH. 
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XapaKTepHbIM rrpMMepoM TaKMx KaHanoB, 51BJI.slJOTC51 MOHoccpepHbie Kattan bI 

CB513M )'.(eKaMeTpoBoro )'.(Mana3oHa. l1cnonb3YfOIIJ,Me 11x PCITI1 un1p0Ko rrpMMeH.s1IOTC.s1 

B HHTepecax peweHIDI 3a)'.(aq, HMeIOIIJ,HX X0351HCTBeHHOe H o6opOHHOe 3HatJeHHe )'.(JI.sl 

HaweH: cTpaHbI. CornacHo pe3ynhTaTaM Hccne)'.(OBaHHH, rronytJeHHhIM Be)'.(yIIJ,HMH 

oTeqecTBeHHbIMH w 3apy6e)l(HbIMH crreu:wanHcTaMH, B YKa3aHHOM Knacce KaHanoB 

npeHMymecTBO HMelOT MO)'.(eMbl c nocn e)'.(OBaTeJlbHOH: nepe)'.(al.JeH H:HcpOpMaU:l'IM. 

c yqeTOM l13J10)1(eHHOro TeMa )'.(l1CCepTa:U,HOHHOM pa60Tbl H pewaeMM B Heii 

HayqHa.sl rrpo6neMa - TeopeTuqecKoe 060CHOBaHI1e H pa3pa60TKa HOBbIX MeTO)'.(OB 

o6pa60TKM MHOrOII03MU:MOHHbIX cpa30MaHm1yn11poBaHHhIX 11 aMITJIMTY)'.(HO­

cpa30MaH11nyn11poBaHHblX ClffHaJIOB Ha 6a3e a)'.(aTITl1BHOfO yrrpaBJieHIDI pe)l(HMaMH 

pa60Tbl pa)'.(HOTeXHI1l.JeCKHX CHCTeM c ITOCJie)'.(OBaTeJ1bHOH rrepe)'.(at.feM HHcpopMa:u,i-m 

(PCIIM IIIIl1), cpyHKU:HOHMpyrom11x B t.faCTOTHO-ceneKTMBHbIX KaHaJiax CB513M 

(qCKC) rrpH MCM, HarrpaBneHHa.si Ha noBhIWeHMe MaKCHMaJibHO )'.(OCTH)l(MMOM 

CKOpOCTH rrepe)'.(al.JH HHcpopMaU:HH, 51BJ15IIOTC51 aKTyanbHbIMH. 

2. Har1HaH HOBH3H3 pe3yJlbT3TOB HCCJleAOB3HHH H HX TeopeTH1feCK3SI 

3H31fHMOCTb 

HayqHa5l 

JiepHepoM 11.M. 

HOBH3Ha pe3ynhTaTOB HCCJ1e)'.(OBaHI151, 

B )'.(HCCepTaU:MOHHOH pa6oTe, npe)l()'.(e Bcero, 

rrpoBe)'.(eHHoro 

o6ycnoBrreHa 

pa3pa6oTKOH CHCTeMHoro IlO)'.(XO)'.(a 110 rrpMMeHeHMIO TeopHH pa3pewa10mero 

BpeMeHH K pewemuo YKa3aHHOH Bbillle Ha)'l.JHOH rrpo6neMbI, KOTOpbIH Il03BOmleT B 

paMKax rrepHO)'.(a KBa3HCTaU:HOHapHOCTH )'.(eKaMeTpOBOro 110HOccpepHoro KaHana (B 

XY)'.(llleM cnyqae, He MeHee 300 MC), o6ecnel.JH:Tb B peaJlhHOM BpeMeHH OL(eHKY 

rrporrycKHOM cnoco6HOCT11 H a)'.(afITHBHYIO HaCTpOMKY rrapaMeTpOB cpa30BOH 

PCIIB IIIIl1. 3a ct.JeT orrTHMan1>Horo Bb16opa )'.(JlHTeJibHOCTH CMMBona 

pa3pa6oTaHHbJe B paMKax rrpe)'.(JIO)l(eHHOfO ITO)'.(XO)'.(a MeTO)'.(bl I103BOJ1IDOT IIOBhICHTb 

ITOMexoycTOWiHBOCTb CHCTeMbl, IlOCKOJibKY B 3TOM cnyqae l1CKJllOqaeTC5l np11H51Tl1e 

pememrn 0 KaHaJlbHOM CMMBOne B MOMeHThl, KOr)'.(a )'.(eikTBYIOIIJ,a51 Ha BhIXO,lJ,e KaHaJia 

CB513M aMrr1111.Ty)J,a 11cKa)l(eHHoro cM:rHana, 06ycnoB11eHHoro MCM, rrp11H11Maer 
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6JIH3KHe K HYJIIO 3HaqeH1u1. 3To II03Bom1eT coKpaTHTh BhiqHcmneJihHhie 3aTpaThI, 

o6ycrroBJieHHhie Heo6xo,n:HMOCTblO npHMeHeHml IIOMexoycToHqHBOro KO.IJ:HpOBaHmI. 

IIpe,n:rro)J(eHHa51 B ,n:HccepTan.1111 Teop1u1 pa3penm10mero BpeMeHH ,n:M KJiacca 

cpa30BhIX PCIIl1 ITITH snepBhie pearr113yeT KOMfon-rnposaHHbIH 

tteaCC11MIITOHPieCKI1H no.n:xo.n: K peweH11lO yKa3aHHOM HayqHQH npo6n eMbl, Kor.n:a 

rrocrpoemie perneHI151 no 01(eHKe .IJ:OCTH)J(HMOH CKOpOCTH nepe,n:aq11 11HcpopMaI.J;IfH 

rrp0113BO.D:HTC51 B pearrbHOM BpeMeHH B COOTBeTCTBHH c TexH11qecKOH pearr113au.11eH: 

caMoro ycTpOHCTBa, qTo II03BOJI51eT yqHThIBaTb 11 crreu11cp11Ky qacTOTHO­

ceJieKT11BHhIX 3aMHpaH11H B MHororryqeBOM KaHarre, 11 oco6eHHOCTI1 peaJI113yeMbIX 

arrropttTMJ1l1ecK11x 11 nporpaMMHo-arrnapaTHbIX perneHHH ,n:M YKa3aHHoro KJiacca 

KaHarroB PCIIM. 

K q11cJiy Ha116orree 3HaqHMhIX HayqHhIX pe3yrrnTaToB pen.eH311pyeMoi1 pa6oTbI 

CJie,n:yeT OTHeCTH: 

1. HoBbie csoiicTBa 11 51BJieHH5I B rrose.n:ett1111 rrepexo,n:HhIX npou.eccoB, 

KOTOphie: a) xapaKTepH3YIOT 113MeHeH11e CKOpOCTH npou.ecca ycTaHOBJieHmr OT 

3Ha1.feH115I cKaqKa cpa3hI B rnttpOKHX npe.n:errax, o6ycJioBJieHHoro rrepe,n:aqeli o.uHoro 

3JieMeHTa MHOfOII03111(110HHOro cpa30Mam·myn11poBaHHOfO 11JI11 aMITJII1TY.I(HO­

cpa30MaH11rryJI11poBaHHoro CHTHaJia qepe3 Y3KOIIOJIOCHhie JI11HeHHhie CHCTeMbl, 

OII11ChIBalOII(He MHOrorryqeBbie KaHaJibl B .n:eKaMeTpOBOM .n:11ana30He; 6) YKa3bIBalOT 

Ha B03MO)J(HOCTh CbeMa 11HcpopMa1(1111 0 KaHaJibHOM CHMBOJie .n:o OKOttqaHI151 

rrpouecca ycTaHOBJieH115I, corrp0Bo)J(.n:a10meroc51 3aTyxaIOI1(11MH Kone6aHH51, B 

OKpeCTHOCT51X MOMeHTOB BpeMeHI1, Kor.na HHcpopMaTHBHbie rrapaMeTpbl .n:ocT11ra10T 

CBOHX CTal(HOHapHbIX 3HaqeHHll. 

2. Pa3B11T11e Teop1111 rrocTpoemrn cpa30BhIX PCIIH IIIIH, cpyHK1(l10H11pyIOm11x 

B MHoroJiyqeBbIX .n:eKaMerpoBhIX KaHaJiax c MCH, B qacn1 npHMeHemu1 rrp11Hu11rros 

pa3pernaIOII(ero BpeMeH11, 1.fTO II03BOJI11JIO o6ecrre'l:l1Tb Ol(eHKY MaKCHMaJihHO 

,n:OCTH)J(HMOH CKOpOCTH rrepe,n:aq11 11HcpopMa1(1111 B peaJibHOM BpeMeHH H 

ocylI(eCTBHTh a.narrTI1BHOe orrpe.ueneHHe HaCTpOeK Cl1CTeMbI .IJ:JI51 IIOBhilIIeH1151 

CKOpOCT11 c y'l:eTOM xapaKTepHbIX .IJ:JI51 yKa3aHHhIX KaHaJIOB .necTa611JII1311pyI011(11X 

cpaKTopos, TaK11x KaK .n:orrnepoBcKoe pacrn11peH11e crreKTpa, c ,n:Bttr no qacToTe, 



4 

o6ycnosneHHbIH HeToqHOCTbIO HaCTpOMKH H (HnH) 3 cp<PeKTOM ,Uonnepa, 

HeTOqHOCThIO BOCCTaHOBJleHIDI Hecymei1: H norpernHOCTj{MH H3Mepem1.H.. 

0TMeY:eHHOe BhlllJe pa3BHTHe TeOpHH BKJ1IOt.IaeT: HOBbie MaTeMaT11qecKHe 

MO)l;eJIH peaJibHblX MHOrorryqeBbIX )J.eKaMeTpOBbIX KaHaJlOB .lJ:Jljl cpe,n:HelUHpOTHbIX 

Tpacc, B OCHOBe KOTOpblX HCilOJih3YlOTC.H HOBbIH CHCTeMHhIH napaMeTp 

« pa3pernaIOmee BpeM.srn; HOBbie MeTOJJ:bl oueHKH MaKCMManbHOH ,n:OCTH:>KHMOH 

CKOpOCTM rrepe,n:atrn HHcpopMau1111, IIOMexoycToi1:q11socTH 11 OIITHManbHOH 

)J.J1HTeJ1bHOCTH KaHaJibHOfO CMMBOJia c Hl13KOM HJIH TIOCTOj{HHOH BhJq11cmneJ1hHOH 

CJ10)KHOCTblO, peaJ1H3YIOIII.He HX arrropMTMbl pearrbHOro BpeMeHH 11 rrporpaMMHOe 

o6ecrreqeHHe; HOBhIH HeCTaTHCTMY:eCKMH MeTO,n: oueHKH 3cpcpeKTHBHOH rraMHTH 

Ka.Hana. Pa3pa6oTaHhl HOBble MeTO.z:t:hI I1 o rrpe.n:eneHhl CBOHCTBa CHH:>KeHH.H 

BhJqHCJ1HTeJ1hHOH CJ10:>KHOCTH anropI1TMOB oueHKH rrponycKHOH crroco6HOCTM.: 1) 

MeTo,n: aHaJII1THqecKOH KJ1aCTep.113au1-rn cnaraeMbIX B ITOJ111HOMax; 2) CBOHCTBa 0 

«KOM6HHaUH5JX CHMBOJlOB». 

3 . Tipe.n:no:>KeHHbIH pe:>KHM «OKOH rrpo3paqHOCTH» .n:mr KJlacca cpa30BOH 

PCfill I1I1M c 1111Hei1HhIM npHeMHMKOM, no3BOJIIDOIII.Mi1 nosorc11Tb y.n:enhHYIO 

CKOpOCTb B cpe,n:HeM B 1,2 - 1,9 pa3a. 

4. KoMrrneKc HOBhIX MH:>KeHepHhIX MeTo,n:os aHarr113a 3cpcpeKTHBHOCTH cpa30BbTX 

PCITI1 I1I1M c n11HeMHhIM np11eMHMKOM, peanH3YIOIIJ.MX np11Hu11rrh1 Teop1111 

pa3peIIIa10rn;ero speMeHM, no3BOmIIOIII.HX BhI6paTh Ham1yqun1M: MHoronyqeBhIM 

Ka.Han no Kp11Tep11l0 HaM60JihIIIei1 )l;OCTH:>KHMOH CKOpOCTYI rrepe,n:aq11 11HcpOpMau1111. 

5. ,ll.oKa3aTeJibCTBa B03MO:>KHOCTl1 pearr113au1111 pe:>KHMa rrepe,n:aq11 BbIUJe 

CKOpOCTl".I HaHKBHCTa B MHOronyqeBOM Ka.Hane c Ll,OCTM:>KeHHeM TIOTeHuHaJlbHOH 

y,n:eJihHOH CKOpOCTH B 9 6HT/c/fu rrpH HCITOJib30BaHMl1 QPSK-cHrHana. 

6. Pa3pa60TKY arrrop11TMOB a,n:anTHBHoro ynpasneHHH .n:m1 cpe.n,Henrn:poTHhIX 

Tpacc ,n:eKaMeTpOBOfO .n:11arra30Ha c ITOJIOCOH rrporrycKaHH.H 3 Kfu, npe,n:Ha3HaY:eHHhIX 

.n,mI peam13au1111 Ha 6aJe BbitIHcmnenbHOH rrnaTcpopMhl I.I)lY «3no6pyc». 

c IlOMOll.lbIO q11cneHHoro MO,n:em1poBaHH.H: IlOKa3aHO, qTo <Pa30Ba5J 

PCITI1 ITIU1 Ha 6a3e TeopHH pa3pemaIOmero speMeHH B cpaBHemm c Mo,n:eMoM 

cTatt.n,apTa STANAG 4539 o6ecne~urnaeT BbIHrpbIIII no nponyc1<tto:H cnoco6ttocTH 
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6onee qeM Ha 25%, a no rroMexoycToi1:q11socTH - He MeHee, qeM Ha 5,93 .n.E npH 

Bep051THOCTl1 OllIH6KM Ha 6HT, paBHOH 10-3, ,lI.IDI rrapu,HanbHOrO ,lI.eKaMeTPOBOro 

KaHana c IlOJIOCOH 3 Kru rrp11 .n.onymeHJUIX 0 TOM, 1ITO MOUJ;HOCTb rry'leif O,lI.HHaKOBa, 

3a,n:ep)KKH Me)K.ny ny'laMH paBHhI 185 MKC, .norrnepoBCKOe paCllIHpeHHe crreKTpa He 

rrpeBOCXO,lI.HT 0,5 ru. 

7. Hosb1e pemeHHJI B qacTH aHanorosoro-umpposoi1 06pa60TK11 cHrHanos, 

rrpe.n.craBneHHhie B cpopMe rraTeHTOB Ha crroco6hI H ycrpoif cTBa. 

3. ):(ocT OBepuocT b H o 60CH083 HHOCT b uay'IHblX IlOJlO"'eunu, BblBO)J,08 H 

peKOM eH)J,3QHH 

HaY'tJHhi e rroJio)KeHH.H, BbIBO.ll.hI 11 peK0MeH.nau1-rn, ccpopMYmi posaHHhie B 

,lJ.MCcepTau.1111, OTIHpalOTC51 Ha pe3yJibTaTbl aHan11T11qecKHX HCCJie,lI.OBaHI1H H 

xapaKTepli3YlOTC51 qeTKOH nor 11qeCKOH apryMeHT11pOBaHHOCTbl-O. I1x ,LI.OCTOBepHOCTb 

06ecnet.I1rnaerc51 KoppeKTHbIM rrpMMeHeHfteM MaTeMaTH'l[eCKoro arrrrapaTa 11 

IlO.LJ.TBep)l(,LI.aeTC51 l1X BnonHe npHeMJieMOH CTerreHblO KOppem1u1111 c pe3yJibTaTaMI1 

Mo.nemiposaHH51 npMMeHHTeJibHO K cpe.n.HeurnpOTHbIM 

.n.eKaMeTpOBhIM TpaccaM, Herrponrnopeq11socTbIO no OTHOllieH11IO K 

3KCnepnMeHTaJibHbIM pe3yJibTaTaM, rronyqeHHbIM ae.nym11M11 yqeHbIMH B o6naCTH 

pacnpocTpaHem-rn pa.n.HoBoJIH H Haw e.n.w11M csoe oTpa)Ketme B p51.n.e peK0MeH.n.au11:H 

Me)l(,LI.yHapo.n.Horo col03a 3JieKTPOCB513H. 

Pe3ynhTaTbI Hccne.nosaHHH: npollIJIH anpo6au1uo Ha Me)l(.nyttapo.n.HhIX 11 

pOCCHHCKHX KOHcpepeHIJ,H51X, ycnerrrno npOllIJil1 3KcrrepTH3Y rrp11 c.n.aqe pa6oT, 

BbIIlOJIHeHHblX B paMKax rpaHTa P<l><t>I1, rocy.napCTBeHHOfO 3a.n.aHl151 H .n.orosopa c 

AKa.n.eM11ei1: HayK Pecrry6rr11KH TaTapcTaH. 

CTeneHh 06ocH0BaHHOCTH rrpe.ncTasneHHhIX B .n.HccepTau,1111 pe3ynhTaTOB s 

u.enoM cne.n.yeT cq11TaTb .LJ.OCTaTOqHOH. 

4. IlpaKTH'leCKa SI 3H a 'IHMOCTb p a 60T bl 

TipaKTMtfeCKa.H ueHHOCTb pa60Tbl JaKmoqaeTC.H B C03.[(aHHl1 HOBblX anrop11TMOB 

ou,eHKH pa3pelllal0ru;ero BpeMeH11, nponycKHOH cnoco6HOCTH, TIOMexoycTOH4J1BOCTH 
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11 3cpcpeKTHBHOH rraMHTH (HecTaT11cT11-c:recK11H anrop11TM) cpa3oao:B PCITI1 ITTIM, 

He06XO.[(l1MbIX .[(JUI a,n:annrnHOrO yrrpaBJieH115I ee pe)l(MMaMH; B pa3pa60TKe 

anropHTMa KOMileHCa[(MM ytfeTa onm6KH onpe.n:eneHIDI HaqaJibHOM cpa3bl 

ClffHa.JlbHOro C03Be3.[(1151 B BH.n:e MeTO)l.H'!eCKOM COCTaBmnomeii, rrp11 orrpe)l.eJieHHH 

pa3pewaJOII(ero BpeMe1-111; B pa3pa60TKe cpyHK[(HOHaJibHOH cxeMbl cpa30BOM 

PCIIl1 nrr11 .[(AA rrap[(HaJihHOro MHOrony-c:reBoro )l.eKaMeTpOBOro Kattana c I11Hpl1HOM 

IIOJIOChI, paBHOM 3 JU[(, anropRTMOB l1 BpeMeHHbIX )l.HarpaMM ee 

cpyHK[(HOHHpOBaHH», peKOMeH)l.a[(HH )l.JI.H rrpaKTJ.P-IeCKOH peaJrn3a[(mI ITO)l.CHCTeM 

PCIIl1; B pa3pa6oTKe HOBhIX crroco6oB 11 ycTpOHCTB aHanoro-u:11cppoBoro 

rrpeo6pa30BaH11»; B pa3pa6oTKe rraKeTa rrpHKJia.[(HbIX rrporpaMM .[(JIH IIOJIHO[(eHHOfO 

Mo.ne1111poBaH11.H ocHOBHbIX xapaKTepHCTMK yKa3aHHoro KJiacca PCITI1. 

TiepetrncneHHbie Bbillie COCTaBJIHJOII(He HBJUllOTC.H OCHOBOH ,z::i;mI C03.[(amu1 

HOBOro Knacca CHCTeM rrepe.naq11 11HcpOpMa[(l1l1 B HOHoccpepHbIX )l.eKaMeTpOBbIX 

KaHanax CBH3I1. 

TipaKTW:IeCKa.H 3HatIHMOCTb pa6oThl ITO)l.TBep)l()l.eHa aKTaMH BHe.npeHH.H, 

rronylfeHHhIMM OT AO «HilO «Pa.n1103neKTpOHHKa» HM. B.11. lllHMKo»; AO 

«Ka3aHcKoe rrptt6opocTpoHTeJihHOe KOHCTpYKTopcKoe 6JOpo»; Ka3aHcKoro 

Ha[(HOHaJibHoro 11ccne.noBaTeJihCKoro TexH11qecKoro YHHBepc11TeTa HM. A.H. 

TyrrorreBa - KAM no pe3yJihTaTaM BhrnonHeHMH rpaHTa P<l><l>H l 8-37-00440 no TeMe 

«TeopeTHlfeCKMe acrreKTbl IlOBhillieHM.H nporrycKHOM crroco6HOCT11 cpa30BbIX 

pa.JJ.HOTeXHMqecKMX CHCTeM rrepe)l.at.IM HHcpOpMa[(l111, pa6oTalOII(HX rrp11 Cl1JlbHhIX 

Me:>KCHMBOJihHhIX MCKa)l(eHH5IX B m-rnei1HhIX M36MpaTeJibHhIX CHCTeMax pa)l.Y.lOTpaKTa; 

s paMKax BhmonHeHMH roe. 3a,n:aHHH NQ8.5635.2017fEq «l1ccrre,n:oBaHMe rrp11ttu:11rroB 

B3aMMO)l.eHCTBI1.H crreu:11anhHhIX rrporpaMMHo-orrpe.n:enHeMhIX KOMOJieKCOB, 

pa60Truom11x B 11HcpopMau110HHOM none»; no .uoroaopy 06-114-u-r 2018 AH PT oT 

31. l 0.2018 c AKa,n:eMMeH HayK Pecrry6n11K11 TaTapcTaH no TeMe «A.n:anTHBHhIH 

anropHTM o6pa6oTKI1 CMfHaJIOB IIO.[(BM)l(HOH CBH3l1 B CJIO:>KHbIX cpnyKTy11pyt0ll(l1X 

HeraycCOBCKHX IIOMexax». 



7 

5. 06w.asi xapaKTepHCTHKa ,nuccepTaQHOHHOH pa60Tbl 

,[(11ccepTau110HHaJI pa6oTa co.n;ep)l(HT BBe.n;eHHe, IDITb rnaB, 3aIIBroqeHHe, 

H3JIO)l(eHHb1e Ha 415 cTpaH11uax. IToMMMo :noro, MMeJOTCH wecTb rrp11no)l(eH11i1. 

06w.11H- o6neM pa60TbI COCTaBJUieT 665 CTpaHHU. 

MaTepHan H3JIO)l(eH B CTporoM Ha)"IHOM CTMJie H o6na.n;aeT BHyTpeHHl1M 

e)l.HHCTBOM co.[(ep)l(aHMH. MaTeMaT11qecKoe 06ocHosam1e rronyqeHHhIX pe3yJihTaTos 

H3JIO)l(eHO rro.n;po6Ho, TeKCTOBaH qaCTb xapaKTep113yeTC5I CTporoM JIOfH-Y:eCKOH 

nocne.[(oBaTenhHOCThlO H CB513aHHOCTbI-O I13JIO)KeHHH. OcpopMneHMe TeKCTOBOH -Yacn-1 

.[(HCCepTau¥m H 11nmocTp11py10w.11x pHCYHKOB rrpOH3Be.[(eHo B COOTBeTCTBHH c 

Tpe6osaHMHMH fOCT. 

,[(11ccepTaum1 51BJI5leTC51 3aBepUieHHbIM Hay-Y:HbIM HCCJie.[(OBaHI,IeM, 

HarrpasneHHhIM Ha pememrn nocTasneHHOM Hayqttoli npo6neMhI - reopen11-1ecKoe 

o6ocHOBaHMe H pa3pa6oTKY HOBbIX MO.[(eJieH H MeTOAOB o6pa60TKH <l>MH-n- 11 

A<l>MH-N- c11rHanoB Ha 6a3e a.n;anTHBHoro ynpasneHH.H pe)KHMaMM pa6oThI PCIIl1 

Ilfll1, cpyHKu110H11py1-0w.11x s q cKC rrp11 MCI1, 06ecrrel.msa10w.11x rrosb1rueHHe 

MaKCHMaJihHO .[(OCTJ1)KHMOH CKopocn1 nepe.n;at:JH HHcpOpMau1111. 

OcHOBHhie HayqHhJe pe3ynoTaTbI .n;11ccepTau110HHOH pa6oThI orry6m1KoBaHbI B 

67 rreqaTHbIX pa6oTaX, H3 KOTOpbIX 25 pa6oT - B peueH3HpyeMbIX )KypHanax 113 

nepeirnH BAK npH M11H11cTepcTse HayKH M Bhicwero o6pa3oBaHmI PoccMi1cKoi1 

<l>e.[(epauirn, peueH3HpyeMbIX )l(ypHanax, HH.[(eKCHpyeMbIX B Me)K.[(yHapOAHbIX 6a3ax 

u.11T11posaHHH Scopus 11 Web of Science no 11cKOMhIM cneulfanhHOCTHM, 

opHr11HanhHOCTh pe3ynoTaTOB rro.n;Tsep)l(AeHa ABYM.H rraTeHTaM11 Ha 11306perett11e P<l> 

11 soceMhJO cs11.n;eTenhCTBaM11 o perHcTpau1111 rrporpaMM )l.JIH 3BM P<l>. 

,[(11ccepTaUH5l COOTBeTCTByeT n. 1 (HCCJie)l.OBaH11e npoueccoB 11 HBJieHHH B 

paAHOTeXHHKe, 

ycTpOMCTB H 

I103BOJI5IIOIUHX IlOBbICMTb 3cpcpeKTHBHOCTb pa)l.HOTeXHH1-IeCKl1X 

CHCTeM) H n. 15 (pa3pa6oTKa H HCCJie)l.OBaHHe cp11311qeCKMX, 

MaTeMaTWieCKHX 11 r116p11)l.HbIX 11MHTauMOHHhIX MO)l.eJieH pa)l.110TeXHWieCKJ1X 

ycTpOMCTB H CMCTeM, BKJIIOtiaH CHCTeMhJ H ycTpOMCTBa aHanorosoro 11 u11cppoaoro 

TeJieBH.[(eHH51 H OIITHK03JieKTpOHHblX ycTpOHCTB) rracnopTa no cneuHaJihHOCTH 

2.2.13 . «Pa)l.HOTeXHHKa, B TOM "tfHCJie CHCTeMbI H ycTpOHCTBa TeJieBH)l.emurn, a TaK>Ke 
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n. 1 (pa3pa60TKa, H COBepUieHCTBOBaHHe MeTO.ZJ.OB HCCne.n.0Bamu1, MO)lenHpoBaHH51 H 

rrpoeKTHpoBaHH51 ceTei1, cwcTeM H YCTPOHCTB TeneKoMMYHHKauHi1) 11 n. 2 

(wccne)loBaHHe HOBDIX TeXHwqecKHX, TexHonorwqecKHX 11 rrporpaMMHhIX peUieHHH, 

Il03BOJUIIO.W:HX IIOBhICMTb 3cpcpeKTHBHOCTb pa3BMTH51 UHcppOBbIX ceTeH, CHCTeM H 

ycTpOHCTB TeneKOMMYHHKaUHii) rracrropTa crreuHanbHOCTH 2.2.15. «CHcTeMhl, ceTH 

11 ycTpOHCTBa TeneKOMMYHI1Kau11ii». 

6. 3aMeqaunH u ue.i:.ocTaTKH 

1 . .56rrhUia51 qacTh .n.11ccepTau1-m rrocB5III.J.etta paccMoTPeHHIO KattanoB 6e3 

a.n..n.11T11BHoro UiyMa, 1no TPe6yeT .n.orronHHTenhHOro rro5IcHeH11.S1 B qacT11 

o60CHOBaHH.SI aKTyaJihHOCTH pa60Thl, IlOCKOJibKY B TaKHX KaHaJiaX rrporrycKHa.SI 

crroco6HocTb orrpe.n.em1eTc.S1 TexH11qecKHMH B03MO)KHOCT.SIMH AUI1 H UAII. 

Tpe6yeTC5I 110.S1CHHTh, rroqeMy He yq11ThIBaeTC5I 11.CTOqHHK a.n..ZJ.HTHBHoro UiyMa 

B MaTeManfqecKOH MO)l.eJIH KaHana CB.Sl3l1 c naM5IThIO, rrpe)lCTasneHHOH Ha p11cyHKe 

3 .1 B TeKcTe .llHCcepTau1111 11 Ha p11cyHKe 4 B aBTopecpepaTe. B pa6oTax MHor11x 

H3BeCTHhIX aBTopoB (JI.M. <l>HHK, ,[()!(. TipoK11c, .l(>K. Bo3eHKpacpT, M.A. l(HKMH H .n.p.) 

HCI10JI.h3yeTC.SI MO,ZJ.eJib KaHaJia c JIHHeHHhIM cpHJihTpOM H HCTOqHHKOM a,ZJ.,ZJ.HTI1BHOro 

rnyMa Me)l()ly rrepe,llaTqHKOM H rrpHeMHHKOM. Ecn11 aBTop rrocq11Tan, q To rro)lo6HhIH 

HCToqHHK rnyMa He BJIH51eT Ha xapaKTepHCTHKH pa.n.110TexH11qecKOH CHCTeMhl 

rrepe.n.aq11 HHcpopMauirn, TO 3TO cne.n.yeT o6ocHoBaTh. 

B pa3.n.ene 3 .3 oueHKa rrporrycKHOH crroco6HocTH KaHana CB5I3H c naM.SITbIO 

TaK)l{e ocy.w:ecTBmceTC5I 6e3 yqeTa BJIH51HH.SI HCTOlfHHKa a)l)l.HTHBHOrO rnyMa, qTo B 

ycnoBmlX OTCYTCTBH51 COOTBeTCTBYJOIL(HX o60CHOBaHHH, CHH)l(aeT ueHHOCTb .n.aHHhIX 

pe3yJihTaTOB. 

2. B Bhrno.n.ax no pa3)leny 2 ( cTp. 177) 6hmo 6h1 rrone3HO yToqHHTh, LITO 

KOHKpeTHO aBTOp HMeeT B BH.LI.Y B rr.l, KOHCTaT11py.S1, LITO HM «pa3BHT MeTO)]. 

Me)lneHHO MeH5I10.W:HXC51 aMrrmny.n.» 11 l.JTO 3TO II03BOJ1HJIO «... a.n.eKBaTHO 

ocy.w:ecTBHTh attan113 rrepexo,ZJ.HhIX rrpoueccoB .... ». Heo6xo.n.11MocTh T.W:aTeJihHOH 

KOHKpeTH3aUHH YKa3aHHhIX cpopMynwpoBoK o6ycnosneHa TeM, qTo BorrpochI pacqeTa 

rrepexo.n.tthIX rrpoueccoB B y3KorronocHhIX m-rnetiHhIX CHCTeMax paccMaTp11Ban11ch B 
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H3BeCTHbIX pa6oTax EBT.HHOBa C.11., roHOpOBCKOro Vl.C., Ha KOTOpbie, KCTan1, 

CChIJiaeTCH caM aBTOp. 

3. B pa3.nene 4.1 Ha cTp. 226 yKa3.hIBaeTcH, t.JTO p ellieHMe cTpororo 

ttepaseHCTBa B0(t3) > B0 (~), 3an11caHHoro .nnH cpyHKUMM ycTaHosneHMH Bo, 

.LJ.OCTMraeTCH np11 BbITIOJIHeHMM COOTHOllieHIDI ( 4.1.56). Ho np11 3TOM HapylliaeTCH 

CMbICJI np11se.n.eHHOro .nanee YTBep)l(,lleHH.H 0 TOM, qyo .n.aHHOe HepaBeHCTBO 

nepexo.n11T B paBeHCTBo npH M;._1 = 111a;-_ 1 = 0. 

4. B p a3.n.e11e 4.3 Ha cTp. 275 npu nocTaHOBKe 3a.n.aq11 no11cKa 3KCTpeMyMos 

npM. nepe'tlHCJieHM.M. napaMeTpOB, He yl.J:aCTBYIOIUHX B pellieHHH 3a.n.at.Uf, 

11CITOJih3yeTC.H o6o3HaqeHHe «idem» ( 11..n.eMITOTeHTHOCTb ), KOTOpoe HCIIOJib3YeTC.H B 

anre6pe H MHcpopMaTMKe .LI.JI.SI o6o3HaqeHmI CBOMCTB orrepau.11.11. Ha.LI. t.{HCJiaMH 11, B 

MeHbllieM: cTeneHH, ,D,Jl.SI o6o3HaqeHHH csoi1cTB q11ce11. B :n oi1: CBH3M uenecoo6pa:rno 

6bIJIO MCITOJib30BaTb o603HaqeHHe «Const». 

5. B pa3.nen ax 4.2, 4.3 , 4.5 .n.m1 oueHKH 3cpcpeKTHBttoM: rraMHTH 11cnon13yeTCH 

HeCTaTHCTH1.J:eCKHH MeTO.ll oueHKM. pa3pe11IaIOmero BpeMeHH, O.LJ.HOM M3 KmoqesbIX 

oco6eHHOCTeM: KOTOporo .HBJI.HeTC.H HCITOJ1b30BaHHe TMITOB Ma)l(OpHpYfOIUMX P5I.D.OB 

.D.JI5I oueHKM OCTaTKa p 5l.LJ.a. I1p11 3TOM He.HCHO, Ha KaKOM OCHOBaHMM. 6bIJil1 BbI6paHbl 

THIIbl Ma)l<OpHpy10m11x PH.LI.OB, yKa3aHHbie Ha CTp. 258. 

6. B npHn o)l(eHHH 1 rrpe.n.cTasneHbI MeTo,D,11 aHanHT11qecKoi1. KnacTep113aw·rn:, 

KOTOpbie Il03BOJ1.HIOT CHH3HTb o6oeM Bblt.{11CJieH.HH 3a CtJeT Bbl.HBJieHllil O.D.HHaKOBhIX 

rroJIHHOMOB B cyMMax .LI.AA attan11T11qecK11x MeTo.nos. B .n.wccepTaUHH He yKa3aHo, 

MO)l(eT n11 3Ta npoue.n.ypa 6hITb npo11.3ae.n.eHa .n.o oueHKM MMrrynhcHoi1. 

xapaKTepHCTHKH KaHana 11, ecn11 «.na», TO KaKMM o6pa30M. 

7. B rrpHJIO)l(eHM.M 3, B OTJIW·rne OT rrpHJIO)l(eHHH 2, pe3yJibTaTbI no oueHKe 

Ha11MeHblliero q11cna pean113au11li rrces.n.ocnyqaM:HoM: rrocne.nosaTeJibHOCTH 

npe.ncTaBJieHbl TOJibKO B cpopMe Ta6mr4.HbIX .n.aHHbIX, 1.{TO 3aTpy.D.H.HeT np0Be.nem1e 

oueHOK 0 CKOpOCTH CXO.llHMOCTH cnytJaHHOfO npouecca K CTaUHOHapHOMY 3HatJeHHIO 

no cpyHKUHH pacrrpe.n.eneHM.H. 

8. Hayl.J:HblH pe3yn1TaT 6, rrp e.n.cTasnem-11>111 a 3aKn10qem-rn, Tpe6yeT 

cpaBHeHJUI c aHanorHtJHbIMH pe3yn1TaTaM11, l13BeCTHblMl1 H3 mnepaTyphI. 
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9. 06neM ,1:i;11ccepTau.1111 S1Bm1eTcH tt36oITO't!HhIM. TaK, s l.J:aCTHocTtt, MO:>KHO 

6orno 601 6e3 ymep6a )J.Jrn Kal..leCTBa pa60ThI coKpaTMTh o63op ITy6n11Kau.11i1 ITO TeMe 

llCCJie)J.OBaHM5I, KOTOpbIH 3aHMMaeT 92 CTp. 

10. B TeKcTe .n:.11ccepTaIJ,HH B orpaHul.JeHHOM KOJIHlieCTBe HMeIOTCH OITeqaTKH 11 

CTMJIMCTJ.flieCKHe HeToqHOCTM. K HMM MO:>KHO OTHeCTH: 1) COBITa)],aIOIT(MH 

ITOp51,lI.KOBbIH HOMep Ta6JIMU, Ha crp. 82 H 114; 2) rro,n:p11cyHoqHa5I Ha)J.ITHCb p11c. 5 .15 

Haxo,n:MTCSI Ha cne,n:yIOmeM: cTpaHHU,e rrocne pttcyHKa. P11cyHKH 2.20, 2.21, 2.23 

HMeIOT Heo.n:.Hopo,n:HbIH cepoBaTo-6eJibIH cpoH, l..ITO 3aTpy,n:IDieT MX BOCITpmITHe. 

HMeeTc.SI TaK:>Ke orreqarKa B asropecpepaTe B cpopMyne Ha crp. 35, r,n:e BMecTo 

Li0 = Linon / Liw )J.OJI:>KHO 6oITb Li0 = Li110n/ flAf111 • 

7. 3aKJIIO'teuue 

,[I,11ccepTau.110HHaH pa6oTa JlepHepa H.M. S1Bm1erc51 3aKOHl..leHHOH HayqHo­

KBanttcp11Kau110HHOH pa6oTOH, B KOTOpoH: perneHa HaYl..IHa5I ITpo6neMa ITO 

TeopeTH'tJeCKOMY o6ocHOBaHHIO H pa3pa6oTKe HOBhIX MeTO)J.OB o6pa60TKM 

MHOrOIT03MIJ,HOHHbIX cpa30MaHHITYJIHpOBaHHhIX aM ITJIMTY )J.H 0-

cpa30MaHMITYJIHpOBaHHbIX CHrHa.JlOB Ha 6a3e a)J.aITTl1BHOro yITpaBnemrn pe)l(HMaMH 

pa60Tbl pa,n:ttoTeXHMqecKHX CMCTeM c IlOCJie)J.OBaTeJibHOH ITepe)J.aCJeH HHcpopMaIJ,11H, 

cpyHKIJ,HOHHpyIOIT(MX B qacTOTHO-ceneKTHBHbIX KaHa.JlaX CB513M B ycnOBH5IX 

Me:>KCMMBOJibHOH MHTepcpepeHIJ,1111. Pe3yn oTaTbI ,n:ttcceprau.110HHOH pa6oT.hI 

o6Jia)],aIOT Hayl.JHOH HOBl13HOH, a 11X COBOKYITHOCTb B IJ,eJIOM MO:>KeT paccMaTp11BaTbC51 

KaK BKJia)J. B pa3Bl1Tl1e Teop1111 ITocrpoeHl1.SI pa)J.110TeXHl1l.J:eCKHX Cl1CTeM rrepe.n:.al..111 

11HCp0pMaIJ,11H. 

flp11se,n:eHHhie BhIIIIe 3aMel..laHl1SI He CHl1:>KaIOT o6myIO IlOJIO:>Kl1TeJibHYIO 

OU,eHKY )J.MCceprau.110HHOH pa60Thl. 

Cl..l11TaIO, t.JTO .n:.11ccepTaIJ,110HHaS1 pa6oTa y)J.oBneTBop.HeT Tpe6osaHH5IM n. 9 

«flono:>KeH11.S1 o ITp11cy:>K)J.eH1111 yqeHhIX cTerreHeH:», a ee asTop, JlepHep HnoSI 

Muxatinos11t.J, 3acny:>K11saeT ITp11cy:>K)J.eH115I yl..leHoti cTerreH11 )J.OKTopa TeXH11qecK11x 

HayK no crreu.ttaJibHOCTSIM: 2.2.13 - Pa,n:110TeXHl1Ka, B TOM q11cne Cl1CTeMbl I1 
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