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OT3blB BE,UYU(EH OPrAHH3AUmI 
<l>e.LJ.epaJihHoro rocy.LJ.apcTseuuoro aBTOHOMnoro 06pa3osaTeJ1buoro 

y-ipeiK,ll;eHHH Bblcmero o6pa3osauusi 

«PoccuncKHH ynHBepcuTeT APY*6b1 uapo.r.os 
HMeHH IlaTpHca JlyMyM6bl» (PY,[(H) 
Ha ,ll:i1ccepTau;1no XaH Pa611a Ha TeMy 

«Pa.3pa6oTKa anropHTMOB L(JI5! rrOBhirneHmI 3cpcpeKTHBHOCTH HeopToroHaJibHoro 
MHO:>KeCTBeHHOro )J.OCTyrra (NOMA) )J.IDI 6ecrrpOBO)J.HbIX ceTeih>, 

rrpe)J.CTaBJieHII)'lO K 3au:une B )J.HCCepTaQHOHHOM COBeTe ,n: 55.2.004.01 Ha 6a.3e 
<l> fEO Y BO «CaHKT-11eTep6yprcKHH rocy .IJ.apcTBeHHhIH yH11sepc11TeT 

TerreKoMMYHHKau;11M: HM. rrpocp. M.A. EoHY:-opyes11tia» (CI16fYT) 
Ha COHCKaHHe y-qeHOH CTerreHI1 KaH)J.H)J.aTa TeXHI1tieCKHX HayK 

no crreu;11anbHOCTH 2.2.15 - C11cTeMhI, cen1 11 ycTpoM:cTBa TerreKOMM)'HHKau;11M: 

AKTyaJihHOCTh TeMbl HCCJie.r.osauusi 

OcHOBHoe HarrpaBJieHMe pa.3BHTl15! ceTeH. CB5I3H B HacTo5Irn:ee speM5I, Ha 

cpe)J.HecpotIHYJO 11 )J.OJifOCpOt.IHYJO rrepcrreKTHBY CB513aHO c C03)1.aHMeM ceTeH CB5I3M 

II5ITOfO 11 IIOCJie)l,YJOllI,HX IIOKOJieHHH. 3cpcpeKTl1BHOCTh MCIIOJib30BaHl15I TaKHX ceTeH 
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BO MHOrOM 3aBHCHT OT rrpHMeIDieMbIX rrp11. l1X 110CTpoettl1.H HOBhIX CHCTeMHO­

CeTeBbIX pernett:ati. B rrocne.n.tt11x wccne.n.osamu1x B :noti o6nacTH rroBhIIIIeHHoe 

BHMMaHMe y.n.emreTC51 HCIIOJih30BaHM10 HeopTOfOHanhHOro MHmKeCTBeHHoro 

.UOCTyrra. 11cxo,n51 113 CKa3aHHOfO, TeMa rrpe.n.cTaBJieHHOM Ha OT3hIB 

.UHCCepTaUHOHHOH pa60Thl «Pa3pa6oTKa anropHTMOB .n.mi: IIOBhIIlleHIDI 

3cpcpeKTl1BHOCTM HeopTorottanhHoro MHO)l(eCTBeHHoro .n:ocTyrra (NOMA) .Ll.llil 

6ecrrpOBO.Ll.HhIX ceTeih> 51BJI51eTC51, HeCOMHeHHO, aKTyanhHOM. 

HoBH3Ha uccJICAOBanuu u noJiyqennhlx pe3yJILTaToB, BhIBOAOB u 

peKOMCHAa~uu, cf(>opMyJinpoBaHHblX B AHCcepTa~HH 

,ll,HccepTaUHOHHa51 pa6oTa co.n.ep)l(MT 191 CTpaHMIJ,Y l1 COCTOMT l13 BBe,n:eHIDI, 

4 rrraB, 3aKmoqeHIDI, CIIl1CKa JIMTeparyphI H3 105 HaMMeHOBaHMM, CIIMCKa 

COKpar.ueHHH, CITMCKa p11cyHKOB, CITHCKa Ta6JIHU H ceMM rrpMJIO)l(eHHH. 

B rrepBoM. rrraBe aBTOp KOHIJ,ettrp11pyeT BHMMaHMe Ha aHamne 

cymecTBYIOI.Uero IIOJIO)l(eHl'Hl .n:err B npe.n:MeTHOH o6rraCTH HCCJie,[(OBaHM51. 

PaccMaTpMBaIOTC51 OCHOBhl u,11cppoBOH 11 6ecrrpOBO.UHOll CHCTeMbl CB513H, rrpHBe.n.eH 

o63op pa3BMTH51 TeXHOJIOrl1H 6ecrrpoBO.Ll.HOH CB513H, .UOCKOHanbHO aHanH3Hp)'IOTC51 

rrpo6rreMhl 6e30IIaCHOCTM H KOHcp11.n.eHIJ,HaJibHOCTM ceTeH CB.H3l1 II51Toro IIOKOJieHmr 

SG. B rnase rrpi.rne.n:eHoI o6r.utte xapaKTepHCTHKH CHCTeMhI HeopToroHanottoro 

.n:ocTyrra NOMA (non-orthogonal multiple access), 06ocHOB1>IBaIOI.UHe 

IJ,enecoo6pa3HOCTh 11ccne.n:oBaHl15l 3TOH Cl1CTeMbI, a TaK)J(e KpaTKOe H3JIO)l(eH11e Bceif 

.n:11 ccepTaIJ,1n1. 

BTopa11: rrraBa rrocB51I.UeHa .n.eTanhHOMY paccM0TpeH11IO c11cTeMhI NOMA H 

Haq11HaeTC5l c orr11caHH.H 6a30BOH MO,[(eJIH rrepe.n:aq11 11 rrpMeMa .n.aHHhIX rrpH 

11crrorrh30BaH1111 NOMA. OT.n:err1>ttoe BH11Matt11e y.n.err51eTC51 3Hepren1qecKHM 

xapaKTepttcTHKaM .lf.JI51 pacrrpe.n:erreHH51 MOI..IJ,HOCTH rrpH nepe.n.aqe cHrHana. 

I1p11so,n:11Tc5l no.n.po6tthitt attarr113 pa3BHnrn NOMA Ha octtoBe cymecTBy10mei1. 

HayqHoH Jil1TepaTypoI, a TaK)l(e MaTeMaT11qecKHe ypaBHeHM.H, rrpe.ncTaBJI51IOIIJ.Me 

CKOpOCTb rrepe,n:aqH .n:aHHhIX, 3Hepro3cpcpeKTl1BHOCTb 11 T . .[(. 

B TpeTheli 11 qeTBepToli rrrasax aBTopoM pa3pa6oTaHhI anrop11TM 

HeOpTOfOHallbHOfO MHO)l(eCTBeHHOfO .n:ocryrra Ha OCHOBe MO.[(yJI511(11H (M-NOMA, 

modulation based NOMA) 11 anrop11TM .Ll.llil YMeHhIIIeHIDI rroMex. Anrop11TM M ­

NOMA pa3pa6oTaH c HCIIOJih30Batt11eM pa3JIHqHhrx rro.n:xo.n:oB, TaKHX KaK 6a30Ba11: 

OIITHMH3a1(mI Jiarpatt)l(a H rettenrqecKMH arrropHTM MaillHHHOro o6~eHH51. 

BTopoti anropHTM rrpe.n,Ha3HaY:eH .Ll.JI51 IBFD (sttyTpH rrorrocttoi1 norrHo.n:yrrrreKCHOM 

CB513H, in band full duplex) H Ha3hrnaeTC51 KOMnoHeHT-cpopsap.n: (CF, component 

forward). ITpe.n:naraeMI>Ie anropHTMhI Hccrre.n:y10Tc5l ,n:n51 coBpeMeHHoro 11HTepHeTa 

semei1 KaK rrpMJIO)l(emrn B HHTenneKTyanhHOH TpaHcrropTHOH cMcTeMe (ITS). l1x 

HCIIOJih30BaHHe IIOKa3hIBaeT 3Haq11TeJihHOe ynyqrneHHe, B cpe.n.HeM B 2 pa3a, no 
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cpaBHemuo c TpaL1;11u;110HHOH c11cTeMoil ITS (intelligent transportation system) 11 

MOryT 6bITb none3HblMH )].ml ceTeH CB513H rnITOfO H TIOCJie)l.yIOru;HX TIOKOJieHHH. 

06ocuoBaHHOCTb H JlOCTOBepHOCTb uayqubIX nOJIO~euuii H BbIBOJlOB 

TIO)l.TBep)J()l.aeTC51 KOppeKTHhIM rrp11MeHeH11eM MaTeMaT11qecKoro annapaTa, 

pe3yJibTaTaMl1 HMHTaQHOHHOfO MO,z:i:enttpoBaHH51, o6cy)J()l.eHI1eM pe3yJibTaTOB 

m1ccepTaQHOHHOH pa60Tbl Ha Me)J(J:(yHapO)l.HhIX KOHcpepeHu;m1x H ceMHHapax, 

rry6n11Kau;HeH OCHOBHbIX pe3yJibTaTOB ,z:i:11ccepTaQHH B Be)l.yrn:11x peu;eH311pyeMbIX 

)J(ypHanax. 

3uaqnMOCTh JlJIH uayKH H npaKTHKH pe3yJihT3TOB, noJiyqeuHhIX 

3BTOpOM JlHCCepTaU,HH 

TeopeT11qecKa5l 3Haq11MOCTb )l.HCcepTau110HHOH pa60Tbl COCTOHT B 

pa3pa6oTKe 11 11ccne)l.0BaH1111 HOBbIX anrop11TMOB .ll.IDI c11cTeMbI CB5I3H NOMA ceTeil 

5G c yqeTOM npo6neMbl fIOMex 11 BbJqHCJIHTeJibHOH CJIO)J(HOCTH. TiepBhIH anrop11TM 

rrpe)l.Ha3Ha"Y:eH .ll.IDI rrony)l.yrrneKCHOH CB51311 11 Ha3bIBaeTc51 M -NOMA. BTopoM: 

anropHTM npe)l.Ha3Hal.J.eH )l.JI51 BHYTPH rronocHoli norrHo)l.yrrrreKcHoil CB513H IBFD 11 

Ha3hrnaeTc51 KOMrroHeHT-cpopBap.ll. CF. 06a anropHTMa op11eHTHpoBaHbI Ha 

pa3)l.eJieH11e 110Jih30BaTeJieH )l.JI51 npe,n:OTBparn:emrn fIOMex l1 CJIO)J(HOCTl1 

Bbl"Y:HCJieHHH. Pa3.n.eneHHe C03)l,aeTC51 BO BpeM51 MO.D:YIDIUHH Cl1:rHana, KOr)l,a 

110JIOBl1Ha TIOJib30BaTeJihCKMX CHTHanOB MOJJ;yn11pyeTC5I CHHcpa3HOH COCTaBJI51IOru;ei1:, 

a OCTaBrna51C51 TIOJIOBMHa - KBa)l.paTypHOH COCTaBIDIIOrn:eli MOJJ;YJI51UMM QAM 

(quadrature amplitude modulation). Anrop11TMbI M -NOMA 11 CF o6ecrre"Y:MBaIOT 

3Hat.:mTeJibHoe yny"Y:rnett11e B yMeHbWeH11H rroMex Me)J(.ll.Y c11rttanaM11 11 

BhP111cn11TeJihHOH cJIO)J(HOCTl1. Hap51.uy c ocHOBHhIMl1 uerr51MH, o6a anrop11TMa 

TaK)J(e rroBhirnaIOT o6rn:yIO 3cpcpeKTMBHOCTh NOMA 3a c11eT ynyqrneHM51 

6e30IIaCHOCTH, CKOpOCTH rrepe)l;a"l!II )l;aHHbIX II 3a)l;ep)KKII. 

TipaKTMqecKa51 3Hal.J.MMOCTh .n:11ccepTau,110HHOH pa6oTbl 3aKJIIOqaeTC51 B 

C03)1.aHHM MeTO,LJ,MKH nrraH11poBaHl15I BHe)l.peHM51M-NOMA11 CF BITS. MeTO)l.MKa 

rrnaHMpOBaHR51 OCHOBaHa Ha BbI6ope peanbHOH cpe)l.hl, BKJIIOqa51 3)l.aHR51, CTeHbI, 

,L1,pyr11e rpaHcrropTHhie cpe)J.CTBa, .ll.pyr11e cyrn:ecTBYIQrn:11e KOMMYHRKau;1111, 

rrepeMeHHYIO CKOpOCTh M paCCT051HMe Me)J(ey TpaHCITOpTHhIM cpe,LJ,CTBOM M 

MCTOqHl1KOM. 
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IlOJT)'l.J:eHHbie B .[(HCcepTaI.J,HOHHOM pa6oTe pe3yJII:.TaThl 6hIJIH HCITOJih30BaHbI 

B YH11Bepc11TeTe CTpaTKJiaii.n;a (fJia3ro, IlloTJiaH,n;IDI) .[(JUI HaY"lfHO-TexHI1qecKoii H 

MeTO.[(J.flleCKOM IIOMep)KKH BHe,n;pemu1 rrpOMhIIIIJieHHOH CHCTeMhl I1HTepHeTa 

seme:ll B 3Heprenrc1ecKOM ceKTope. Pe3yJihTaThI 6nuu1 wcrroJih30BaHhI Ha Kypcax 11 

se611.Hapax Texttorror11-qecKoro KaMrryca lllpw-J1aHKH - «CwcTeMa 6ecrrposo,n;Hoi1 

CB513M» 11 «Umpposmr KOMMYHHKau,mr 11 .[(H3ai1H». Pe3ynoTaThI .[(IICcepTaI.J,IIOHHoi1 

pa60Thl 6bJJI.11 TaK)Ke HCIIOJih30BaHhI B y-qe6HOM rrpou,ecce OT.[(eJieHmI 

11HtjlopMau,.110HHhIX Texttorror.11i1 Hau,110Hanbttoro .11ccrre.n;osaTerrhcKoro ToMcKoro 

ITOJIMTeXHM"lfeCKOfO ytt.11sepc11TeTa B .[(11CI.J,.11IIJI.11He «Cen1 II TerreKOMMYHHKaI.J,HM>> B 

paMKax OCHOBHOH o6pa30BaTeJibHOM rrporpaMMhl «TiporpaMM11poBaH11e 

BhPIIICJIH.TeJTbHblX 11 TerreKOMMYHHKaI.J,I-iOHHhIX CHCTeM». 

PeKoMen,LJ.au.uu no ucnoJih30Baumo pe3yJihT3TOB u BblBO.LJ.OB 

,LJ.nccepTau;uu 

OcHOBHhie pe3yrrhTaThI .n;11ccepTau,110Httoi1: pa6oThI peK0MeH,n;y10Tc5l K 

HCI10Jlh30BaHmo IIpH rrpoBe.[(eHHH Ha)'l.J:HO-HCCJie.[(OBaTeJibCKHX pa6oT B o6rracTH 

COBpeMeHHhIX TerreKOMMYHl1KaI.J,I10HHhlX ceTeH 11 CHCTeM B OTpacrreBOM Hay"Y:HO­

HCCJie.[(OBaTeJibCKOM l1HCTHTyTe <I> fEY HI1I1P' rrpH rrpoeKT11pOBaHHH l1 

rrrratt11posatt1111 cospeMeHHhIX ceTefi CB513l1 ITAO «fl1IIPOCB5131», 

orrepaTopcKHMH KOMrraH.1151MH ITAO «PocTerreKOM», ITAO «Meratjlott», ITAO 

«BI:.IMrrenKoM», ITAO «MTC», a TaK)Ke rrp11 rro.n;roTOBKe crreu,1rnn11cTOB no 

cospeMeHHhIM cen1M 11 c.11cTeMaM CB513l1 B ytt11sepc11TeTax HHY Blli3, PY,UH, CTI6 

HI1Y l1TMO, CIT6ITY IleTpa Berr11Koro, IIrYTIC HMrrepaTopa ArreKcaH.n;pa I, 
CIT6fYT 11M. rrpotjl. M .A.Eottq-Epyeswrn, IIrYTl1, MTYCI1, CM6fYTl111 .n;p. 

Jluquoe yqacTue aBTOpa B TIOJiyqeuuu pe3yJihT3TOB, H3JIO~eHHbIX B 

)J.UCcepT3U.HH 

Bee ocHOBHhie pe3yrrI:.TaTI:.I .z::i;11ccepTau,110Httoi1 pa6oTI:.I rrorr)'l.J:eHhI asTopoM 

caMOCT051TeJihHO. 3Kcrrep11MeHTaJihHbie HCCJie.[(OBaHIDI rrpose.z::i;eHbl ITO.[( ttayqHhIM 

pyKOBO.[(CTBOM aBTopa np11 ero Herrocpe,n;cTBeHHOM yqacT1111. 

IlOJIHOTa ony6JIHKOB3HHSI H anpo6au.usi pe3yJihT3TOB HCCJie,LJ.OB3HHH 

OcttoBHhie pe3yrrI:.TaTI:.I .z::i;11ccepTau.1111 orry6nHKOBaHhI B 9 pa6oTax, B TOM 

-q11crre B 1 pa6oTe B )KypHanax 113 rrepeqH51 BAK MHHHCTepcTBa 06pa30Batt11.sI M 

ttayKH P<l>; 7 pa6oTax B 113.z::t;aHIDIX, BKmoqeHHhIX B Me)K.[(yttapo.z::t;Hhie 6a3hI 

I.J,I1THpoBaHm1; 1 pa6oTe B .z::i;pyrHX HayqHJ:,IX H3.[(aHIDIX. 
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OcttoBHhie pe3y111TaThI .zu1ccepTa11.110HHOH pa60T1>1 .JJ.OKrra.ro:.rnaJTHCb H 

06cy)l(.JJ.an11cb Ha Me)l(.JJ.yttapO.JJ.HOM cpopyMe no cTpaTenrqecKHM TexttorrorM5IM 

(IFOST), ToMcK, P<l>, 2019 M Ha ceM11Hapax IEEE Globecom (GC Wkshps), A6y-

)l.a6H, OA3, 2018. ,ll.11ccepTa11:i-:10HHhie 11ccne)J.0BaHm1 BhmorrmIJIHCh B 

corpy.JJ.HW1ecTBe c Department of Information Security Engineering, 

Soonchunhyang University, IO)l(Hllil Kope51, Department of Electronics and 

Communication Engineering, Visversvaraya National Institute of Technology, 

I1H.JJ.IDI, Department Ecole de Technology Superieure, University du Quebec, 

Mottpeanb, Katta.JJ.a, Faculty of Information Technology, University of Jyaskyla, 

<l>HHJI51H.JJ.H51, School of Computer Science, University College Dublin, l1pnaH.JJ.IDI 

and Centre for Wireless Communications, University of Oulu, <l>HHAAH.JJ.IDI, 

Department of Computer Science, Swansea University, Cyottc11, BenttK06p1naHID1 

H ICS, Home of 5GIC, University of Surrey, BenHK06p1naHH5I. 

IlpaBUJlbHOCTb 0<1>opMJJeHUSI JJ.UCcepTaQUH u aBTope<t>epaTa, 

COOTBeTCTBHe aBTOpe<t>epaTa JJ.HCCepTaQHH ee COJJ.epJKaHHIO 

,ll.11ccepTaI.J.H5I H aBTopecpepaT ocpopMJieHbl B COOTBeTCTBHH c npHH51:TbIMH 

)J.JI51 Hayt-:IHhIX KBanttcpHKaI.J.HOHHbIX pa60T HOpMaMH H Tpe6oBaHIDIMH. ABTOpecpepaT 

a)J.eKBaTHO H B ITOJIHOH Mepe OTpa)l(aeT OCHOBHbie Hayt-:IHbie pe3yJihTaTbI H 

nono)l(emrn, ccpopMYnHposaHHhie B TeKcTe )J.HccepTau.11.11. ABTopecpepaT co.JJ.ep)l(HT 

KpaTKOe H3JIO)l(eHHe MaTep11anoB )J.HCcepTaI.J.HOHHOM pa6oThI no rnaBaM H 

noJIHOCTblO COOTBeTCTByeT co;::i:ep:>I<aHHlO caMOM )].HCcepTaI.JJiOHHOM pa60TbI. 

He.11.ocTaTKH .11.uccepTaQuouuoli pa6oTM: 

1. CTp. 24. ITpe;::i:JIO)l(eHHe o TOM, t.JTO retteTw-iecKHM anropHTM 51BAAeTC51 

Il0)].X0)].51lll.HM MeTO)].OM )].JI5I HeorpaHH'lJeHHOtt OIITHMH3aI.J.HH npH 

ll.CilOJib30BaHHH MallIHHHOro o6yqeHmI, He COBCeM TO'qHo. 

2. YTsep)l(;::i:eHHe «NOMA 5IBJrneTC51 O)].HHM H3 MHHU:HaTopoB rrpe;::i:cT05llll.ei1 

TeXHOJIOrl'.IH 6G )J.JI51 6onee 3cpcpeKTJiIBHOf0 HCTIOJib30BaHH.51 

pa.JJ.HOLJ.aCTOTHOfO cneKTpa. ITpe;::i:rueCTBYIOlll.He TIOKOJieHH51 CHCTeM CB513H, 

BKJilOqlliJ 2G, 3G, 4G H 5G, 06ecrre'lJY1BalOT )J.OCTYTI K pa;::i:11oqaCTOTHOMY 

cneKTPY no cxeMe opTOfOHaJihHOfO MHO)l(eCTBeHHOfO )J.OCTyrra (OMA)» 

( CTp. 43) rpe6yeT YTOY.HeHIDI B OTHOllleHHH CeTeH CB513H 5G. 

3. CTp. 54. Tpe6yeT rro51cHeHH51 cne.JJ.y10m11H: TeKcT: «B 3TOH .JJ.HCcepTaIJJIH MhI 

HCIIOJih3yeM MeTO)J.bl MO.JJ.YIT51U:HH 4-QPSK H 16-QPSK. 0)].HaKO cne;::i:yeT 

OTMeTHTh, 1iTO M-NOMA npHMeHHM )J.JI51 n106oi1: CJIO)l(HOH cxeMhI 

M0.1J.YJI51U:HH». 
4. ITo TeKcTy ;::i:HccepTa11.1111 HMeIOTC51 orreqaTKH, pe.JJ.aKI.J.HOHHhie HeToqHOCTH, 

XOT5l B u.erroM 3TO He BJIH51eT Ha ee rrpoqTeHHe. 
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3aKJnoqeuue 

0TMeqeHHbie He)J,OCTaTKH He BJIHSllOT Ha o6uzyio IIOJIO)l(HTeJihHYIO ou:eHKY 

.LJ:HCcepTau;i10HHoi1 pa6oThI XaH Pa6Ha. ,lJ,HccepTalJ,HSI «Pa3pa6oTKa aJiropHTMOB .LJ:IDI 

IIOBhillleHIDI 3c}Jc}JeKTl1BHOCTH HeopToroHaJihHoro MHO)KeCTBettttoro .n:ocTyrra 

(NOMA) )l,JISI 6ecrrpOBO.LJ:HhlX CeTei1:» .~IBJUieTCSI ttayqHO- KBaJIHcPHKalJ,HOHHOH 

pa60TOH, B KOTOpOH co.n:ep)l(HTCSI pellleHHe ttayqttoii 3a)l,aY.I1 OIITHMH3au:im 

CKOpOCTH H KaqeCTBa CBSl3H 3a cqeT ycTaHOBJieHIDI OIITHMaJibHOfO COOTHOIIIeHIDI 

Me)!(,ZJ,y OpTOrOHaJibHOH H HeOpTOrOHaJlbHOH COCTaBJISIIOW:eii .LJ:JISI IIOBbillleHIDI 

3c}Jc}JeKTHBHOCTH HeopToroHaJihHOro MHO)!(eCTBeHHOro )l,OCTyna (NOMA) .[(JISI 

6ecrrpOBOIJ:HhIX ceTe:i1:, HMe10maS1 3HaqeHHe .[(JISI OTpaCJIH lJ,Hc}JpoBoro pa3BHTH51 H 

CBSl3H, a TaK)l(e crreU:HaJihHOCTH 2.2.15 - CHcTeMhI, ceTH H ycTPOHCTBa 

TeJieKOMMYHHKaU:HH. 

ITorryqeHHhie aBTopoM pe3yJII>TaTbI OTJIWiaIOTCSI Hayqtto:H: HOBH3Ho:i1: H 

rrpaKTHY.ecKo:i1: 3HaqHMOCTbIO. Pe3ynhTaThI anpo611poBaHbI Ha 3HaqHMbIX HayqHhIX 

KOHcpepeHU:IDIX. OcttoBHhie ttayqHhie pe3yJII>TaThI .n11ccepTaU:HH .n:ocTaToqHo rrorrHo 

orry6rrHKOBaHhI B se.n:ym11x pocc11:i1:cKHx 11 3apy6e)Ktth1x H3.LJ:aHHSIX. Ha3Batt11e 

pa6oThI nonttocTbIO OTpa)!(aeT ee co.n:ep)!(att11e, co.n:ep)!(attHe .[(HccepTaU:HH 

cooTBeTCTByeT nyttKTaM 1, 2, 3, 5, 8, 10, 1 1 H14 crreu:HaJihHOCTH 2.2.15. CHcTeMbI, 

ceTH H ycTpo:i1:cTBa TeJieKOMMYHHKau,11i1 . ABTopecpepaT a,ZJ,eKBaTHO OTPa)!(aeT 

CO,ZJ,ep)!(aHHe )l,HCCepTal.l,HOHHOH pa60ThI H ee OCHOBHbie pe3yJibTaTbI. 

Ha octtoBaHHH H3JIO)!(eHHoro ClIHTaeM, lffO ,n.11ccepTaU:HS1 XaH Pa6:11a 

«Pa3pa6oTKa aJiropHTMOB .[(IDI noBhillleHHSI 3cpcpeKTHBHOCTH HeopToroHaJibHoro 

MHO)!(eCTBeHHOro .LJ:OCTyna (NOMA) .[(JISI 6ecrrpOBO.LJ:HhIX ceTe:i1:» COOTBeTCTByeT 

KpHTepHSIM, KOTOpb1e ycTaHOBJieHbI rrrr. 9 - 14 ITono)!(eHHSI o npHCY)!(.LJ:eHHH yqeHhIX 

cTerreHe:i1: (yTB. ITocTaHoBneHHeM ITpaBHTeJibCTBa P<P OT 24.09.2013 N2 842, B 

pe.n:aKU:HH OT 18.03 .2023), rrpe)J,'bSIBJI.HeMbIM B OTHOlllemm )J,HCCepTal.l,HH Ha 

COHCKaHue yqeHOH CTeneHH KaH.LJ:H.LJ:aTa TeXHHqecKHX HayK no cneQHaJlbHOCTH 

2.2.15 - C11cTeMbI, ceTH H ycTpo:i1:cTBa TeJieKOMMYHHKau11w, a ee aBTop XaH Pafom 

3aCJiy)!(I1BaeT npHCY)!(,ll.eHHSI e:H: y':leHOH CTeneHH KaH.[(H)l,aTa TeXHHqecKHX HayK IIO 

crrelJ,HaJibHOCTH 2.2.15 - CHcTeMbI, ceTH H ycTPOHCTBa TeJieKOMMYHHKau.11H:. 
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,[(IIccepTall,II.51 II aBTope<PepaT 3acny111attb1 II 06cy)l(,n:eHI>I Ha 3ace.n,aHIIII 

Ka<Pe,z::i;phl TeopIIII Bep0.5ITHOCTeH II KH6ep6e3orracHOCTII <Pe.n:epanbHOro 

rocy.n,apCTBeHHOro aBTOHOMHOfO o6pa30BaTeJibHOf O yqpe)l()],eHII.51 B:blCillero 

o6pa30Bamrn «POCCYIHCKYIM YHIIBepCMTeT .n,py)l(6bI HapOJ],OB MMeHM IlaTPMCa 

JlyMyM6bI» 13 .02.2024 (cocTaB Ka<Pe.n,pbl - 34, rrpMCYTCTBOBaJIM - 27), rrpOTOKOJI 

M~ 0200-54/01 -04/05. 

3aBe)],yIOII.J,MH Ka<Penpott TeopMM Bep0.5ITHOCTeH 

M KM6ep6e3onacttocTM PY ,[(H, 

JJ:OKTOP TeXHMl.JeCKHX HayK 

( cneu:ttanhHOCTh 05 .13.17 - Teopen11IeCKHe 

ocHOBhI HH<i>opMan1K11), npoc}:>eccop 

CaMyilnoB KottcTaHTMH EBrettheBM1I 

,[(ou:eHT Kac}:>e,n:phl TeopMM Bep0.5ITHOCTeH 

M KM6ep6e3onacttocTM PY ,[(H, 
KaHJJ:HJJ;aT <l>M3MKO-MaTeMaTII1IeCKYIX HayK 

( crrell,MaJihHOCTh 05.13 .17 - TeopeTHl.JeCKMe 

OCHOBhl MHc}:>opMaTMKM), .n:ou:eHT 

Ko1IeTKOBa l1ptttta AimpeeBHa 

13.02.2024 

<De.n:epanbHOe rocy.n,apCTBeHHOe aBTOHOMHOe o6pa30BaTeJihHOe yqpe)l(.n,eHMe 

BhICillero o6pa30Bamrn «POCCHHCKHH ym,rnepCMTeT .n,py)l(6hI HapOJ],OB MMeHM 

TiaTpMca JlyMyM6hrn (<Dr AOY BO PYL(H) 

A.n:pec: 117198,r. l\1ocKBa,yn. l\1MKJIYXO-l\1aKna~,.n,.6 

http://www.rudn.ru/ 
+7 (495) 434-70-27 

rector@rudn.ru 
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