
OT3LIB O«l>H:QHAJILHOro 011110HEHTA 
CTerraHoBa Mmrnirna Cepreem1qa Ha .z1:i1ccepTau:i10HH)'I<? pa6ory 

Anra3Mp A66ac An11 XacaH 

«Mccne.n;oBaHMe MO.IJ;eJieH TpaqrnKa .n;mr ceTeH CB513Jf II51Toro IIOKOJieHM5! M 

pa3pa6oTKa MeTo,n;oB ero o6cny>KMBaHM51c11crroJib30BaHMeM EIIJIA», 
rrpe.n;cTaBJieHH)'IO Ha COMCKaHMe yLJ:eHOH CTerreHM KaH.n;M.n;aTa TeXHUC:IeCKMX HayK 

no cneu:HanbHOCTM 2.2.15 - C11cTeMb1, ceTM M YCTPOHCTBa TeJieKOMMYHMKaU:MH 

AKryaJ11>uocTb TeM1>1 AHccepTau:uu 

B cenrx CB513M m!Toro M rrocne.n;y10rn:11x rroKoJieH11ll: KaqecTBO 

rrpe.n;ocTaBJI51eMbIX cepBMCOB MrpaeT KJIIOqeByIO ponh. Ha 3TO YK83hIBaeT, B TOM 

q11cne~ KOJIMqecTBO KpMTMqecKMX npHJIO)J(eHMH, qyBCTBMTeJibHbIX K TaKMM 

rrapaMeTpaM, KaK BeJI11q11Ha 3a.z:i;ep)J(KM, rrpou:eHT IIOTep51HHbIX rraKeTOB M T . .IJ;. 
reTeporeHHOCTb, IIO.II;pa3yMeBaIOIIJ:a51 MCIIOJib30BaHMe B03MO)J(HOCTeH pa3JJMqHbIX 

ceTeBbIX TeXHOJIOrMH, IIOMOraeT 06ecrreq11BaTb Tpe6yeMbie 3HaLJ:eHM51 

xapaKTep11cTMK. B cnyqae coBpeMeHHhIX 11mpoKOMMYHMKau:11H: peqb H.IJ;eT, B 

rrepByro OLiepe.n;h, 0 COBMeCTHOM rrpMMeHeHMM cpe.II;CTB Ha3eMHOM Ii B03.IJ;YIIIHOM 

CB513M. 

,ll;11ccepTau:110HHasr pa6oTa Anra3Mp A66ac An11 XacaH rrocB51lJJ:eHa 

HCCJie,n;oBaHHIO BOilpOCOB COBMeCTHOro MCITOJib30BaHM51 rrporpaMMHO­

KOHqmryp11pyeMhIX ceTell: SDN (Software-Defined Networks), rpaHHqHbIX 

Bb1q11cneHMH MEC (Mobile Edge Computing) M 6ecrrMJIOTHbIX neTaTeJibHbIX 

annapaTOB UA V (Unmanned Aerial Vehicles). C y-qeToM OTMeqeHHoro BbIIIIe 

qrnKTa Ba)J(HOCTM reTeporeHHOCTM .IJ;JI51 COBpeMeHHbIX M rrepcrreKTMBHbIX 

MH<l_)OKOMMYHMKaU:MH, .n;aHHa51 TeMa 51BllileTC.SI aKTYaJihHOM. 

CTeneub o6ocuosauuocTu uayquhIX noJio~enuii, BhIBOAOB u peKoMeHAau:uii, 

c<l>OPMYJIHpoBaHHhIX B AHCCepTaQUOHHOH pa6oTe 

,ll;ocTOBepHOCTb OCHOBHbIX pe3yJibTaTOB .IJ;MCcepTaU:MM IIO.IJ;TBep)K.IJ;aeTC51 

ycrreIIIHbIM rrpMMeHeHMeM MaTeMaT11qecKoro anrrapaTa, a TaK)J(e liMHTaU:HOHHblM 

MO.IJ;eJIMpOBaHMeM. 

Anpo6au:nH peJyJihTaToB uccJieAoBauuH. 

OcHOBHbie pe3yJihTaThI ,n;HccepTaU:MOHHOH pa6oTbI .n;oKJia.IJ;bIBaJIHCb M 

o6cy:>K.IJ;aJIHCb Ha Me)J(.n;yttapo,n;HOM HayLIHO-TexH11qec1<0H: M Hay-qHo­

MeTo,n;11qecKoM KoHcpepeHU:MM 11 ceMMHapax: KOHcpepettu:11.srx DCCN (International 

conference on Distributed Computer and Communication Networks: Control, 

Computation, Communications) B 202 1 ro.n;a. NEW2AN (International Conference 

on Next Generation Wired/Wireless Networking) B 2021 ro.n;a. ICUMT(The 

International Congress On U ltra Modern Telecommunications And Control 

Systems) B 2020 ro.n;a. CIT6HTOP3C (75-.sr M 77-.sr Hay-qtto-TeXHMLJ:ecKa51 

KOHcpepeHU:H51 CaHKT-ileTep6yprcKoro HTOP3C MM. A.C. ITorroBa, rrocBsrrn;eHHa51 

,ll;HIO pa.n;110) B 2020 11 2022 ro.n;ax. AITI1HO (AKTYaJihHbie ITpo6neMbI 

I1HcpoTeJieKOMMyHMKau:11H: B HayKe H 06pa3oBaHMM) B 2020 ro.n;a. 



Hayqnasi HOBH3Ha pe3yJ1LTaToB ,LJ.HccepTaUHOHHoii pa6oTbI 

ITorr~eHHhIM pe3yrrhTaTaM rrpHcyrn:a HayqHa5I HOBH3Ha, Tpe6yeMa5I ,nrr5I 

LJ:MCcepTaIJ;:IiM, rrpe,ncTaBJUieMbIX K 3aIIJ.HTe Ha COHCKaHHe yqeHOM CTerreHM 

KaH,n:M,naTa TeXHHqecKMX ttayK. 3Ta Hayqtta5I HOBH3Ha Bbipa)l(eHa B cne.nyromeM: 

1. B OTJIHqHe OT H3BeCTHbIX MO,neneM: TpaqmKa 6hrna rrpe,n:JIO)l(eHa Mo,nenb, B 

KOTopoM: K TpacpHKY I1HTepHeTa Bern:e:H: H TpacpMKY TaKTMJihHoro 
I1HTepHeTa .no6aBJI5IeTC5I TpacpHK .L{OilOJIHeHHOM peanbHOCTH. 

2. Pa3pa6oTaH MeTo,n rrocTpoeHm1 ceTH c Hcrrorrh30BaHHeM EITJIA, 

OTJIHqaroru:HMC5I OT H3BeCTHbIX TeM, qTo ypoBeHb rrepe,naqH ,naHHbIX 

peanH30BaH Ha rpyrrrrax EITJIA, o6ne,n:HHeHHhIX B KJiacTepbI H 

BhIITOJIH.SIIOIUHX cpyHKU:HH KOMMyTaTopoB ceTH SDN, a ypoBeHb 

yrrpaBneHH5I peanH30BaH Ha OT,nenhHhIX rrpHB.SI3HbIX EITJIA, 

BhIITOJIH5IIOIUHX cpyHKU:HM KOHTponrrepoB ceTH SDN M 

B3aMMO.L{eMCTByIOIII;HX Me)l(.ny co6o:H:. 

3. Pa3pa6oTaH anropHTM KnacTepH3aU:HH ,nn51 rpyrrrrhI EilJIA Ha ocHOBe 

MeTo,na k-cpe,n:HHX, Il03BOJIHBIIIHM HaMTH paU:HOHaJibHbie KOOpLJ:HHaTbl .L{JI5I 

pa3Mern:eHH.SI KOHTponnepoB, OTJIHqarom1rnc.s.c OT HCXO.L{HbIX Ha BeJIH:qHHY 
.no 1 OOM B KBa,npaTe 1 KM Ha 1 KM. 

4. Pa3pa6oTaH MeTo.n Bbirpy3KH TpacpHKa c Ha3eMHOM ceTM Ha EITJIA, 

OTJIMqarorn:MMC.SI OT M3BeCTHbIX TeM, qTo Bbirpy3Ka MO)l(eT 6bITb 

ocyrn:ecTBJieHa KaK Herrocpe,ncTBeHHO Ha EITJIA, TaK M Ha EITJIA, 

o6opy,noBaHHbIM peTpaHCJI.SITOpOM .nn.s.c rrepe,naqM HHcpopMaU:MM Ha 

rpaHMqHhIM tt/MnM o6naqHhIM cepBep Ha3eMHOM ceTM. 

5. Pa3pa6oTaH anropHTM Bhlrpy3KM TpacpttKa .nrr.s.c rrpe.nno)l(eHHoro MeTo,na, 

OCHOBaHHbIM Ha anropHTMe LJ:MHaMHqecKoro rrporpaMMHpOBaHH5I, 

Mcrrorrh3yrorn:ero paccTO.SIHMe X3MMMHra B KaqecTBe KpHTeptt.s.c .nn.s.c 

3aaepIIIeHM.SI caoe:H: pa6oThI. Orrpe.neneHbI 3HaqeHM.SI 3a,nep)l(KM ,nn51 Bh16opa 

pa3Mepa rpyrrrrhI EI1JIA, rrpH KOTopoM 3a,nep)l(Ka ,nn51 BhirPY3KH TpacpttKa c 

Ha3eMHOM ceTM Ha rpyrrrry EilJIA 6y,neT MeHbIIIe, qeM B cnyqae 

Hcrrorrh30BaHH.SI EITJIA KaK peTpaHCJI51Topa .nn.s.c rpaHHqHoro/o6naqHoro 

cepaepa. 

TeopeTHqecKaSI u npaKTH'·IeCKaSI ueuuocTb pa6oTbI 
TeopeTW.JeCKa.SI 3HaqMMOCTb LJ:MCCepTaU:MOHHOM pa60Tbl COCTOMT B 

pa3pa6oTKe MeTo.na rrocTpoeHM.SI KJiacTepHoM: ceTM c ttcrronh30BaHMeM EilJIA H 

TeXHOJIOrMM rrporpaMMHO-KOHcpHrypHpyeMhIX ceTeM, Kor.na 3JieMeHT.bI 

rrporpaMMHO-KOHcpttrypHpyeMbIX ceTeif rrorrHOCThIO peaJIM30BaHbI Ha EilJIA, a 

TaK)l(e MeTo,na Bbirpy3KM TpacpttKa c Ha3eMHOM ceTH Ha EITJIA. KpoMe Toro, 6hm 

orrpe.neneH caMorro.no6b1H: xapaKTep rroToKa arperttpoBaHHoro TpacpttKa IoT, TI H 

ARM 3HaqeHM.SI rrapaMeTpa XepcTa .nm1 Hero. 
ITpaKTHqecKa.s.c 3HaqHMOCTh ,n:HccepTau:1mHHOM pa6oThI cocTOMT B 

B03MO)l(HOCTH HCITOJib30BaHH.SI pe3yJibTaTOB pa60TbI .L{JI.SI rrnaHHpOBaHH51 ceTeM 

CB513M, a TaIOKe B rrpou:ecce o6yqeHM.SI czy,neHTOB H acrrttpaHTOB rro rrpocpHJihHhIM 

crreu:HaJibHOCT.SIM. 



Ily6JIHKaQHH no TeMe ,UHccepTaQHH 

OcHOBHbie pe3ynhTaTbI no TeMe .z:i;ttccepTau;inf H:3JIO)l(eHbl B 12 rreqaTHbIX 

pa6oTax, H:3 KOTopI>IX 3 orry6nttKoBaHI>I B )l(ypHanax, peKoMeH.L(OBaHHI>Ix BAK, 5 -
B rreptto.z:i;~ecKMX ttayqHJ>IX )l(ypttanax, lffi.[(eKcMpyeMI>IX Scopus M WoS (Q2), 4 -
B )l(ypHanax, BKJIIOqeHHblX B PI1H1(. 

Xapa1crepncTHKa co,nep~aHHH ,nuccepTaQHOHHOii pa6oTbI 

,[(H:ccepTau;m1 rrpe.[(CTaBJieHa B BM.[(e PYKOITMCH H COCTOHT H3 co.z:i;ep)l(aHmI, 

BBe.[(eHirn:, 4 rnaB, 3aKJIIOqeHmI, CITHCKa COKpam.eHH:M, CITHCKa mneparypnl H 

rrpttJIO)l(eHM51. 06m.ttii o6neM pa6oTbl - 14 7 cTpaHH:IJ;. Pa6oTa co.[(ep)l(MT 

6+4+ 13+ 12=35 pttcyHKOB H: 8 Ta6nttu;. CrrttcoK JIH:TepaTypI>I BKJI10qaeT 172 
MCTOqHH:Ka. Bee OCHOBHI>Ie pe3yJII>TaTbI .L(HCCepTaIJ;H:OHHOH pa6oTbI rronyqeHbI 

aBTOpOM caMOCT051TeJihHO. 

3aMe"l:faHHH no TeKcTy ,UHccepTaQHOHHOH pa60Thl 

1. B rnaBe 1, rrocB51II.J.eHHOH aHaJIH:3Y MCITOJih30BaHMH EITJIA B 

H:HcpOKOMMYHMKa:£.J;H:jJX, cpoKyc .[(enaeTCH Ha rrpeHMyIIJ,eCTBax TaKH:X 

perneHH:H. TeM He MeHee, B .n;aHHoii o6nacTH:, 6e3ycnoBHO, rrpttCYTCTByeT 

p51.[( pHCKOB, B TOM qH:cne, CB513aHHI>Ix c 6e3orracttocTI>IO. Borrpoc 3aI.UH:TI>I 

KOHBepreHTHbIX ceTeti: CB513M OCTaeTCH O.[(HOH M3 HacyIIJ,HbIX rrpo6neM, M ero 

He cne.z:i;yeT o6XO.L(HTh BHH:MaHH:eM. 

2. B OITMCaHMM aHaJIHTH:qecKOM MO.L(eJIH: H:MeeTC51 .L(OBOJibHO MHOro 

HeToqHocTeti:, HarrpH:Mep: B o6o3HaqeHH:j{X KeH.n;anna, A :no 

pacrrpe.[(eJieHH:e HHTepBana BpeMeHH: Me)l(.[(y ITOCTyrrneHH:eM 3aHBOK; He 

orrpe.z:i;erreHa MO.L(eJib BXO.L(HbIX ITOTOKOB ,UJIH Tpex THITOB TpacpMKa, YKa3aHhI 

TOJibKO HX MHTeHCHBHOCTM, M TO TOJibKO Ha cxeMe, TaK qTo MO)l(HO TOJibKO 

.z:i;ora.z:i;hrnaTbC51 o xapaKTepe rrocTyrrneHH:H rraKeTOB. To )Ke caMoe 

crrpaBe.[(JIH:BO M .[(JIH BpeMeHH: o6cny)l(H:BaHH:H - xapaKTep pacrrpe.z:i;eneHH:H He 

yKa3aH. 

3. B pa3,nene 3 .3 .4, r.[(e rrpttBO.[(H:TC51 cpaBHeHH:e pe3yJII>TaToB aHaJIH:TH:qecKoro 

H HMHTaIJ;HOHHOro MO.L(eJIHpOBaHHH, He yKa3aHbl 3Ha'leHIDI BXO.L(HblX 

rrapaMeTpOB, MCITOJih30BaHHbIX .L(JIH pacqeTa. 3a.n;aH TOJibKO pa3Mep 6ycpepa. 

Heo6xo.n;H:MO YKa3aTI>, Ha ocHoBaHMH qero BI>I6ttpanttch H:CXO.[(Hble .[(aHHI>Ie 

.L(JI51 aHaJIH:TMqecKoro pacqeTa. 

4. B pa6oTe rrpttcyTcTByeT p51.z:i; orre11aTOK M CTHJIHCTHqecKmc HeToqHocTeti: 

(cTp. 4, 17, 31 HT . .[(.), ITOBTOp5IIOI.UHXC51 CJIOB (cTP. 14, 19, 30 H T . .L(.), 

JIMillHHe 3aITHTbie (cTp. 16 HT . .[(.), ITOCJie.[(CTBH51 HeKoppeKTHOro rrepeBO.[(a c 

HHOCTpaHHhIX 513bIKOB (pMC. 1.4 H T.,n.), B HeKOTOpbIX cpopMYJiax 

OTCYTCTBYIOT 3HaKM rrperrHHaHM51 (cpopMyJihI 3.1, 3.2, 3.4, 3.5 H T . .n;.) 

3aKJHO"l:feHne 

ITpRBe.n;eHHI>Ie 3aMeqaHH:j{ He CHH:)l(aIOT HayqHYIO u;eHHOCTI> pe3yn I>TaToB 

.L(HCCepTaIJ;H:OHHOH pa60ThI H He BJIHHIOT Ha ee ITOJIO)l(H:TeJII>HYIO ou;eHKy. 



,[(HccepTarurn Anra3Hp A66ac AnH XacaH «I1ccne.noBaHHe Mo.n;eneif Tj)acpHKa .nm1 

ceTeH CB513H TI51Tor o TIOKon eHIDI H pa3pa6oTKa MeTO)J;OB ero o6cny)KHBaHH51 c 

Hcnonb30BaHHeM EilnA» 51Bn51eTc51 3aKOHLJ:eHHoif HaYLJ:HO-KBanmpHKall,HOHHOH 

pa6oToif, B KOTopoM: perneHa HayLJ:Ha51 3a,naqa - rrpoBe.n;eHo Hccne.n;oBaHHe 

rrpo6neM C03)J;aHH51 ceTeH Ha OCHOBe COBMeCTHoro HCIIOilb30BaHH51 TexHonorHH 

EITJIA, rrporpaMMHO-KoHqrnrypHpyeMbIX ceTeif H rpaHHLJ:HbIX BbILJ:HcneHHH .n;n51 

o6ecrreLJ:eHH51 Tpe6oBaHHH K KaLJ:eCTBY o6cny)KHBaHH51 B ceT51X CB513H II51Toro 

I10KoneHH51. ABTopecpepaT a.n;eKBaTHO OTpa)KaeT OCHOBHOe co.n;ep)KaHHe 

)J;HCcepTaIJ;HOHHOH pa60Tbl. 

,[(HccepTaU:HOHHaSI pa6oTa Anra3Hp A66ac AnH XacaH «I1ccne.n;oBaHHe 

MO.n;eneif TpacpHKa )J;Il51 ceTeH CB513H TI51TOro IlOKOneHHSI H pa3pa60TKa MeTO)J;OB ero 

o6cny)KHBaHH51 c Hcrronh30BaHHeM EilnA» cooTBeTCTByeT rryHKTaM 4,7,10,11,14 

rracrropTa crreu;HanbHOCTH CHcTeMbI, ceTH H ycrpoifcTBa TeneKOMMYHHKau;Hif H 

OTBeLJ:aeT KpHTepH51M, H3IlO)KeHHbIM B II. 9 «Ilono)KeHH51 0 rrpncy)K)J;eHHH YLJ:eHbIX 

cTerreHeif», YTBep)K)J;eHHoro rrocTaHoBneHHeM IlpaBHTenbCTBa Poccnll:cKoif 

<l>e.n;epau;HH OT 24 ceHT516p51 2013 ro.n;a ,N"Q842 (B pe.n;. I1ocTaHoBneHH51 

IlpaBHTenbCTBa P<l> OT 21.04.2016 N 335), a ee aBTop - Anra3np A66ac A nn 

XacaH 3acny)KHBaeT rrpncy)K.n;eHH51 eMy yqeHoif cTerreHH KaH.n;H.n;aTa TeXHHLJ:eCKHX 

HayK no crreu;HanbHOCTH 2.2.15 CHcTeMbI, ceTH H ycT})OHCTBa 

TeneKOMMYHHKaIJ;HH. 

«22» Ma51 2023 ro.na 

O<Pnu:HanbHhIH orrrroHeHT, _ -, 

.n;ou;eHT Kacpe.n;pbl «Cent: CB513H H CHCTeM KOM~MY~U.HH~Cl'l 
K.T.H., .nou.eHT _ M .C . CTerraHOB ,, ___..,-,,.....~---

Ge 

ITpopeKTOp no HayKe 

.n;.T.H., rrpocpeccop IO .n . neoxHH 

CB513H H 


