
OT3hIB HA yqHoro PYKOBO.l(H TEJlH 

Kr1epDBoro AH,npen EsreubeBH'rn 

Ha n11ccepTal.(mO An3ar11pa A66aca Amr XacaT-Ia «l1ccne.u0Ba1rne MO)l,eJieM T}Jacp11Ka 

)],JIB ceTeM CB51311 TISJTOro IlOKOJleHl151 H pa3pa6oTKa MeTO.UOB ero o6cny)KHBaHIDI c 

11crron:h30BaHHeM EITJlA», npe)l,cTaBneHHOM Ha coHcKaHHe yqettoif cTerreHH 1<aH,D.I1,ZJ,aTa 

TeXHH1ieCK11X nayK no cneilHaribHOCTH 2.2. 15 - C11cTeMbI, ceT11 11 ycTpoifcTBa 

TeJieKOMMYHHKaUMM 

AKTya.'1bHOCT1> TeMhI i rnccepTaUHH. 

B HaCT05llIJ;ee speM51 pa3Bl1TMe ceTeM H CMCTeM CB513l1 6a311pyeTC5I Ha KOHuenum1x 

I1HTepHeTa Bemei1 H TaKTMJlbHoro llhnepHeTa. 3T11 K0Hu.erru11M npHBO.llHT K 

npMHHUMIIHaJibHblM KOJll{qecTBeHHbIM, a 3Haq11T H KaqeCTBeHHbIM, H3MeHeHIDIM B 

nOCTpOeHHH H nnaHHpOBaHHH ceTeM CBSJ3H mIToro l1 rrocne.nyJOl.UHX IlOKOJieHHH. 

,lle"HcTBHTenbHO, peamnau,1151 Kottu.en.l.(1111 11.HTeptteTa Bemeii np11Bon11T K rroHBJieHHJ:O 

BhICOKorrnoTHbIX M cscpx nnoTHblX ceTe.H c t.JHCJIOM y3nos B I MJIH 11 6onee Ha KB.KM, a 

peamnauIDI KOHUC1rw111 TaKTHJ1bHOro 11HTepHeTa yMeHblliaeT 3a)l,ep)KKY Ha ceT51X 

CBH3H no I Mc. KpoMe 1 oro, no5fBJ15HOTCH so1MO)l(HOCTH H n1rn OKa3aHID1 HOBbIX ycnyr, 

TaKl1X KaK 6ec1mJTOTHbIH T}JaHcnopT, )J,OfIOffiieHHa5I pearibHOCTb, rrepe.n.aya 

ronorpaqnP:l.eCKHX H306pa)KeHHH I1 T.n., I1 T.n. ITpH 3TOM cenf CBH3l1 II51TOfO IIOKOJieHMH 

y)Ke 11.MelOT 5IpKO BI>Ipa)KeHHYJO reTeporeHHOCTb, "t!TO Tpe6yeT KaK HCCJie)J,OBaHH51 

HOBbIX MO)leJieH TpacpHKa, TaK H l1CITOJib30BaHIDI )lJI51 ero o6cJiy)I<l1BaHJ.Ul 

pa3HOo6pa3HbIX pccypcos. MM.ettHO 3T11M BOrrpocaM l1 OOCBHWeHa n11ccepTau;110HHa.s1 

pa6oTa An3ar11pa J\66aca An11 XacaHa. flp11 :.noM 11ccJie.n.oaaHIDI Monenei1 Tpacp11Ka 

nnH ceTei1 CB513H mnoro noKoneHH51 11 pa3pa6oTKa Mero.n:oB ero 06cny)K11BaHl15l c 

HCTIOJTb30Bai-rneM fil lJ lA HaXO.U5ITC5! eu{e B HffY:aJie nyT11 H, ll03TOMy, TeMa 

n11ccepTa.l.(11om1oro 11ccJLenosamrn A113an1pa A66aca Am1 XacaHa ttecoMHeHHO 

aKTyanhtta. 
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B LI,HccepTau,HOHHOW pa6oTe nony-reHbl cne.zzy10I.I.u1e HOB:ore Hayqtt:hie 

pe3yJibTaTbT: 

I . Pa3pa60Ta11a MO}.l,enh Tpacp11Ka, B KOTOpotf K Tpaqn1Ky I1HTeptteTa BeUJ,eii H 

TpacpHK)' TaKTl!JThHoro YlrITepHeTa LI.o6asmreTc~ Tpacp11K .nonontteHHOH peanhHOCTM. 

Ilp11 :noM ycTaHoBnetto, t.fTO sepoHTHOCTh noTeph naKeToB .llllil TpaqrnKa AR 6onI>Uie, 

tfeM ,n.n.s1 Tpacplilxa IoT H MeHhrne, qeM .llJUI: TpacpHKa TI, a BXO.ll5Ill(MH arperuposaHHbIM 

noToK TpaqmKa IoT, TI 11 AR HBm1eTc.R caMono,n.o6HOIM l: uapaMerpoM XepcTa H=0,7. 

2. Pa3pa60TaH MeTO.ll IIOCTpoeHIDI KJI8CTepHOM ceni c HCTIOJlb30BaHJieM 

13fIJ1A l1 TeXHOJIOrflH nporpaMMHO-KOHqrnrypHpyeMbIX ceTei1. IlpH 3TOM 3JieMeHTbI 

nporpa.MMHO-KOHqni:ryp11pyeMblX ceTeH IlOJIHOCTblO peaJIH30B8HbI Ha 13I1JIA: yposeHh 

nepe.n.atIH ,ll,aHHhIX peaJIH30BaH Ha rpynnax EITJIA, o6oe,n.vmeHHbIX B KJiacTephI H 

Bhinom-unoUJ.11x cpyHKHHH KOMMyTaTopos cenr SDN, a yposettb yrrpasneHJ.UI 

peamnosaH Ha OTJJ,eJlbHhIX np11BH3HDIX EITJlA, BhlllOJIHHlOILI.HX cpyHKLI.HH 

KOIITponrrepos ceTH SDN. Pa3pa6oTaHtthii1 arrropMTM KnacTep113au1111 na octtose 

MeTo,n.a k -cpe,11.HHX Il03BOmieT H8HTH pau,110HaJibHbie KOOp,llHH8Tbl .llllil pa3Melll,eHHH 

KOIITponnepoB, OTJll1 Y.a1-0m11ec51 OT H:CX0,11.HbIX Ha BeJIBtfHHy )J,O 1 OOM B KBa,n.paTe 1 KM Ha 

lKM. 

3. Pa3pa60Ta11 MeTo,n. Bh11py3KH TpacpHKa c Ha3eMHoi1 ceTH Ha EITJIA, np11 

l1CilOJib30BaHH.H. KOToporo BE>Irpy3Ka MO)l<eT 6bJTb ocyrn;ecTBJieHa KaK Henocpe.ncTBeHHO 

Ha EITJIA, TaK l1 Ha EITJIA, o6opy.noBaHHbii1 perpaHcJIHTopoM .llllil nepeLI,aT.I11 

MHcpOpMau1111 Ha rpaHYf\-IHblM 11/HJH1 o6jral..JHbIH cepaep Ha3eMHOH cenr. c 
HCilOJlb30B8HHeM pa3pa60TaHHOro anropHTMa Bhirpy3KH Tpacp11Ka Ha OCHOBe 

,n.1111aM11tfecKoro rrporpaMMHpoBam1J1, McnonI>3y10rn;ero pac~To~HMe X3MMMHra s 

KaY.eCTBe Kp1-nepIDI .llJI51 3aseprneH1rn caoe:H pa60ThI, onpe,n.erreHbI 3HaT.IeHIDl 3a,n.ep)l(KH 

,n.m1 Bb16opa pa3V1epa rpynnhr EITJIA, npH KOTopoM Ja,n.ep)l(Ka .llllil Bhirpy3KH rpaci>MKa c 

tta3eMHOH cen1 Ha rpynny EITJIA 6y.n;eT MeHhille, '·IeM B cny'me HcnonI>30BaH11H EITJIA 

KaK peTpaHcrurTopa .llJIH rpatt11qHoro/06naqHoro cepsepa. 

IlpaKTH'-leCKa51 3!-fal.HfMOCTb ,n.11ccepTaLI,110HHOM pa60Tbl COCTOHT B B03\10)l(HOCTH 

l1CrJOJlb30BaH 11.Sl pe3yJlhTaTOB pa6oTbl .llilll nnatrnpoBaHYIH CeTeM CBH311, a TaK)l(e B 

npouccce o6yYCHH51 CT)'.lleHTOB 11 acn11paHTOB no npocpHJihHbTM cneuHaJibHOCUIM. 
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ITonyqemrb1e B .n:v1ccepTau110HHoi1 pa6oTe pe3yrroTaTbI 11crrono3oBaHhI B <t>e,n:epanbHOM 

rocy.n:apCTBeHHOM 6ioJJ:)KCTHOM o6pa30BaTeJibHOM yqpe)f{,n:eHMM BbJCIDero o6pa30BaHI15I 

«CaHKT-IleTep6yprCKOM rocy,n:apCTBeHHOM ymrnepc1neTe TeneKOMM)'HMI<alJ,MH MM. 

rrpocp. M.A. EoH11- 6pyes11qa» (CI16fYT) npH qTeH1111 JieKUMM 11 npose,neH1111 

npaKnr1:.1ccK1-1x laHHTYIH r10 KypcaM «I11.-nepHeT BeLitci1 H caMoopraHv.ny10m11ec51 cenrn, 

«CospeMeIIHhJe npo6neMbl HayKM B o6JiaCTl1 I1HcpOKOMMYHHKalJ.l1H» YI "CeTH CB5I3l1 .JJ:JI51 

umppoBOH 3KOHOMHKH". 

,L(OCTOBepHOCTb OCHOBHbIX pe3ynhTaTOB ,D,JilCCepTaum1 IIO,D,TBep)l<.JJ:aeTC51 

KoppeKTHhIM rrpMMeHeHHeM MaTeManrqecKoro arrrrapaTa, pe3ynhTaTaM11 

l1Ml1Tau.110HHOfO Mo.n:em1poaaHIDI, o6cy)f{,n:eHJ-ieM pe3ylli>TaTOB .JJ:HCcepTaUHOHHOH 

pa60Tb1 Ha KOHcpepeHUI15IX 11 ceM11Hapax, rry6m1Kau,MeH OCHOBHbIX pe3ynI>TaTOB 

.n:11ccepTau1111 s se.n:ylllHX peueH3HpyeMbIX )l<ypHanax. 

OcHOBHhie pe3ynhTaTbT n11ccepTaU110HHOH pa60Tb1 .UOKJia,llblBaJil1Cb li 

06cy)KJlaJ111Ch ua Mc)lmy11apo.n:Hol1 Harrno-TexHHYecKoii 11 HayqHo-MeTO,llWiecKoi1 

Kottcpepe1-1u.1111 M ceMH.Hapax: KoHcJ.)epeHUIDIX DCCN (International conference on 

Distributed Computer and Communication Networks: Control, Computation, 

Communications) B 2021 ro,n:a. NE\V2AN (International Conference on Next 

Generation Wired/Wireless Networking) B 2021 ro,n:a. I CUMT(The International 

Congress On Ultra Mode1n Telecommunications And Control Systems) B 2020 ro.n:a. 

CIT6HTOP3C (75-51 11 77-H ttayqHo-TeXHw-1ecKa5I KottcpepeHUI15I CaHKT-

11eTep6yprcKoro HTO P3C HM. A.C. ITonosa, nocB51IUeHHa5I LI:tt10 pa,n:Ho) B 2020 

111 2022 ronax. AllJ1110 (AKTyanbHblC flpo6neMbl YIHcpoTeneKOMMYHHKaURH B HayKe 

VI 06pa3osatt11.11) B 2020 ro.n:a., ceM11Hapax Kacpe.n:p1>1 ceTeM: CB.51.311 M nepe,n:aqM .n:aHHhIX 

CIT6fYT. 

Pe3ynnTaTr:,1 ,llHCceprauHoHttoro 11ccne.n:osaHIDI ccpopMYnHpoBaHbI TexH11qecKH 

rpaMOTHblM 513.bIKOM, CUIJib li3JIO)f{eHirn tJeTOK l1 51CeH. 

Bcero no TeMe .n:HccepTau11M orry6nRKOBaHo 12 pa6oT, HJ HHX 3 CTaTbH s 

peueH311pyeMhIX HayqHhIX )f{ypHanax, BXO,llHUJ;MX B nepel.JeHb l13~aHRH, 

peKoMeH.n:yeMbrx BAK M11HMCTepcTBa BhICUiero o6pa3oBaHI15I VI HayKM PoccMH:cKoi1 

<t>e.n:epaL{HJ.-1, 5 CTaTb51 13 peueH3HpyeMblX H3.UaHHHX, BXO.U.SIUJ;I1X B Me)f{.nyttapo;:J.Hhie 6a3hl 
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)J.aHHblX SCOPUS 11 WoS (s TOM qwcne Q2), 4 pa6oTbI B )J()'pHane H c6opH11Ke 

)lOKJrn.n;oB KoHq)epeHu,1111, BKmoqeHHhIX B Pill-Il.J:. 

Co.n;ep)Ka1rne .n:11ccepTau1111 coo1seTCTByeT cne.n;y10W.J1M rryHKTaM rracrropTa 

cneu,HaJibHOCTI1 2.2.15 - C11cTeMhI, cen1 11 ycTpoi1cTBa TeneKOMMYHHKau11i1: 

n.4 - Pa3pa6oTKa 3qHpeKTHBHhIX nyTeii pa3BHTM51. 11 coseprneHCTBOBaH115l 

CTpyKTypbI, apx11TeKTyphl CeTeii 11 Cl1CTeM Te,1eKOM.\1YHl1KaUHH, BKJI10qa51 BXO,Z:I.$11.l.U1e B 

H YIX '.}JleMeHTbl. 

rr. 7 - J1ccJie)J.OBaHHe rrpo6neM llOCTpOeHl·UI, IlJiaH11posaHIUI I1 rrpoeKTHpOBaH11SI 

CCTeli TI5ITOfO H nocne.n;yIDIIUIX IlOKOJieI-rnH KaK OCHOBhl C03)laHIDI 3cpcpeKTI1BHOH 

umppOBOH 3KOllOMHKI1 l1 pa3pa60TKa Cl1CTeM H yc-rpoHCTB TeneKOMM)'HHKau11li ,llJ151. 

3THX CeTeH 

n.10 - HccnenonaHHe npo6neM nocTpoeHHR, rrrram1posaH115I 11 rrpoeKTHposaH.115! 

nporpaMMHO-KOHqrnrypHpyeMDIX ceTeH H pa3pa60TKa Cl1CTeM H ycTpOHCTB 

TeneKOMMYHl1Kau11i1 )'l.JI5r 3THX ceTeH: 

n.1 I - YlccncnoBaHHe npo611eM noc1poeHH5I H nnaHHpoBaHH5I ceTei1 )J.m1 

6ecrr11norttoro TpaHcnopTa, B TOM 411c11e ;nn51. 6ecmrnoTHhIX neTaTeJThHbIX arrnapaTOB 11 

6eCITHJIOTHbIX aBTOM06HneM:, H pa3pa6or Ka CHCTeM H ycTpoikTB TeJieKOMM)'HHKaUVIH 

)J.JUI 3Tl1X ceTeM. 

rr.12 - Hccne)lOBRHHe MeTo.n;oa pacrrpe.n;eneHH5I KOMMYHHKaUHOHHhIX pecypcos 

)l,mI rpaHHL£HhIX l1 TyMaHHhIX BhI1·fl1CJTeHl1H, a TalOKe npH Bbirpy3Ke TpacpHKa ,llJ151. 

o6ecrre'1eHH5I 3cpcpeKTI1BHOro cpyHKUHOHHpOBaHIDI COBpeMeHHhIX CeTei1 

Ten eKOMM)'HMKau11 H. 

A1nopecpepaT HOJIIlOCTbtO COOTBCTCTBYCT CO.ll,ep)J(aH11lO )J.HCCepTaQ1111. 

CcnnaK>, '1TO )l11ccepTau11ottHa,g pa6oTa "Hccne.u0Batt11e MO.n;eneH. -rpacl>HKa )ln5I 

CeTei1 CB5I311 llilTOro IIOKOJJeHH5I l1 pa3pa60TKa MeTO)lOB ero 06cny)J(11BaHlUI c 

HCITOJib3oBaHJ-teM l)fIJ1A" cooTBeTcTayeT Tpe6osamuIM BAK K KaH.n;H.n;aTCI<l1M 

LlHCcepTamrnM, a An3arMp A66ac An11 XacaH 3aCny)KJ1BaeT rrp11cy)l<,lleHID1 rieHOH 
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cTeneH11 KaH,nM,naTa TexH11Y.eCKHX HayK rro cneu1-HUibHOCTH 2.2.15 - C11cTeMb1, cen-1 11 

ycrpOHCTBa TeneK0~1MYHHKau.aH. 

HayYHbii1 pyKoso.rnuenh, 

3ase,ny.K)uu1l1 Ka<pe; (pol1 ceTei1 CB51311 .11 nepe.nat1Y1 nattHhIX CTI6fYT, 

,llOKTOp TeXlll-l'iCCKHX HayK, npocpeccop 

04 anpem1 2023 ro,na 
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