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oqnm::i1anbttoro orrnoHeHTa Ha .z:t:HccepTau:ino 

An3arHpa A66aca AnH Xacatta «I1ccne.n:osaHHe Mo.n:eneif TpacpHKa .z:i:n.sr ceTeif cB.sr3H 

Il5ITOf0 ITOKOJieHH5I H pa3pa6oTKa MeTO.[(OB ero o6CJIY:)l(HBaHH5I c HCITOJib30B3HHeM 

ETIJIA», rrpe.r:i:cTasneHHYJO Ha coHcKamie yqeHoif cTerreHH KaH.z:t:H.z:t:aTa TeXHHqecKHX 

HayK no crreu,HaJibHOCTH 2.2.15 «CHCTeMbI, ce'tH H ycTpOHCTBa 

TeJI eKo MMYHHKaU,HH». 

AKTyaJihHOCTh TeMbl )J,HccepTaIJ,HH. 

Pa3BHTHe ceTeif cs.sr3H rrpo.z:i:om1rneTC}f B ttarrpaBJieHHH co3.z:i:attH.sr reTeporeHHbIX, a 

3aTeM H HHTerpHposaHHbIX ceTeif. OcttosorronarmonzyIO ponb B :noM ttarrpasneHHH 

HrpaIOT ceTH CB5!3H Il5ITOro H nocne.z:i:yrorn:Hx ITOKOJieHHH, B KOTOpbIX BrrepBbie B 

ITOJIHOM o6oeMe peanH30BaHa H.[(e}f reTeporeHHbIX ceTeH. TipH '.HOM 3aqacTyIO 

C03.[(aHHe reTeporeHHbIX ceTeH ocyrn:ecTBJI}feTC.sI B .[(OCTaToqHo HeTpHBHaJlbHbIX 

HarrpaBJieHH5IX. 0.z:t:HHM H3 TaKHX HanpaBJieHHH 5IBJI.srIOTC5I HCCJie.[(OBaHH5I B o6JiaCTH 

COBMeCTHoro HCITOJib30BaHH.sr pecypcoB Ha3eMHblX H JieTaIOru;HX ceTeH, B rrepsyro 

oqepe.z:t:b 6ecrrHJIOTHbIX JieTaTeJibHbIX arrnapaToB (EITJIA). T eMa 

.[(HCcepTall,HOHHOH pa60Tbl, HanpaBJieHHa.sr Ha HCCJie.[(OBaHHe MO,[(eJieH TpaqrnKa ,[(JI5I 

ceTeH CB5I3H n.srToro ITOKOJieHH5I H pa3pa6oTKY MeTO.[(OB ero o6cny:»<HBaHH5I c 

Hcnonb30BaHHeM ETIJIA, 6e3ycnosHo, aKTyaJII>Ha. 

HoBH3Ha uar-1ublx noJio~euuu, BhIBO)J,OB u peKoMeH)J,au,uu. TeopeTuI.JecKaH u 

npaKTuqecKaH u,eHHOCTh )J,HCcepTaIJ,HOHHOH pa60Tbl. 

L(HccepTaU,H5I H3JIO)l(eHa Ha 14 7 CTpaHHU,ax H BKJIIOqaeT B ce6.sr BBe,[(eHHe, qeTbipe 

r.naBbI, 3aKJIIOqeHHe, crrlicoK JIHTepaTypbI Ha 172 HaHMeHoBaHH.sr H o.z:i:tto 

rrp1rnm1<eHHe. 

HayqHa.sr HOBH3Ha .z:i:ttccepTau,HoHHOH pa6oTbI An3arHpa A 66aca AnH Xacatta 

orrpe.z:i:en.sreTc.sr y)Ke caMHM rrpe.z:i:MeTOM Hccne.r:i:osaHH5I cosMecTHbIM 

HCITOJib30BaHHeM TexttonorHH ETIJIA, rrporpaMMHO-KOHcpHrypHpyeMbIX ceTeH H 

rpaHHqHbIX BbJqHCJieHHH. 



KoHKpeTHbie pe3yJinTaThl, o6na,n:aJOLUI1e Ha~HOH HOBI13HOlf, COCT05IT B 

cne,n:yJOmeM: 

- B OTJIHqJfe OT H3BeCTHbIX MO,ZJ,erreif TpatjmKa 6orna rrpe,n:JIO)f(eHa MO,ZJ,eJib, B 

KoTopoli K TpatjmKy I1HTepHeTa Bemeif 11 TpaqmKy T aKTHJihHoro l11uepHeTa 

.n:o6aBJI5IeTc51 TpaqmK .n:orrorrHeHHOH pearrnHOCTH. ITptt :JTOM 6nrno ycTaHoBrreHo, qTo 

Bepo5ITHOCTh rroTepb rraKeToB ,ZJ,JI51 TpacpttKa AR 6orrhnre, qeM .z:i:rr51 TpacpHKa IoT 11 

MeHhllle, qeM .n:m1 TpaqmKa TI, a BXO.IJ:5IIUHH arper11poBaHHhIH IIOTOK TpacpttKa IoT, TI 

H AR 5IBIT5IeTC51 caMono.n:o6HhIM c napaMeTpOM X epcTa H = O, 7. 

- Pa3pa6oTaH ·MeTo,ZJ, nocTpoeHH51 ceTH c 11crrorrh30BaHHeM EITJIA, B KOTopoM 

3JieMeHTbl rrporpaMMHO-KOH<pttrypttpyeMbIX ceTeH TIOJIHOCTblO pearrH30BaHbl Ha 

EITJ1A, oTrrtttrnJOLUHHC51 OT H3BeCTHhIX TeM, qTo ypoBeHb rrepe,n:at.:JH ,n:aHHbIX 

pearrtt30BaH Ha rpyrrrrax EITJIA, o6ne,n:ttHeHHhIX B KrracTepbI H BhIIIOJIH5IJOIUHX 

cpyHKU:HH KOMMyTaTopoB ceTH SDN, a ypoBeHb yrrpaBJieHH51 peaJIH30BaH Ha 

oT.n:errhHbIX npttB513HhIX EITJIA, BbIIIOJIH5IJOIUHX cpyHKU:HH KOHTponrrepoB ceTH SDN. 

I1p11 3TOM Ka)f(,l(bIM 113 KOHTponrrepoB B3al1MO,l(eMCTByeT c r oJIOBHbIM Y3JIOM CBoero 

KnacTepa EITJIA, rrpe,nycMoTpeHo TaK·)f(e B3a11Mo,nei1:cTBHe KOHTporrJiepoB Me)f(.n:y 

co6oii. 

- Pa3pa6oTaH arrrop11TM KJiacTep113au:H11 .IJ:Il51 rpyrrrrhI EITJIA Ha ocHoBe MeTo,n:a 

k-cpe,n:HIIX, TI03BOJTHBllIHH Ha:HTH pal(HOHaJibHbie KOOp,l(HHaTbI ,l(JI51 pa3MemeHH51 

KOHTpOJrnepoB, OTJIIfqaJOmHeC51 OT HCXO,l(HhIX Ha BeJIHq1rny ,l(O 1 OOM B KBa,npaTe 1 KM 

Ha lKM. 

- Pa3pa6oTaH MeTo,n Bhrrpy3KI1 TpacpttKa c Ha3eMHOM ceTH Ha EI1J1A, 

OTJIW:IaJOIUHHC51 OT lf3BeCTHhIX TeM, qTo BhirPY3Ka MO)f(eT 6_bITh ocymecTBJieHa KaK 

Henocpe,ncTBeHHO Ha EI1J1A, TaK H Ha EITJIA, o6opy,noBaHHhIM peTpaHCJI51TopoM .IJ:1I5I 

nepe.n:aqlf HHcpopMau:i-m Ha rpaHHqHhIH HiHJIH o6rraLJHhIM cepBep Ha3eMHOH cenL 

- Pa3pa6oTaH arrropHTM Bhrrpy3KH TpacpHKa ,ZJ,JI51 npe,nrro)f(eHHoro MeTo,na, 

OCHOBaHHhIH Ha arrropHTMe ,l(HHaMHqecKoro nporpaMMHpOBaHH51, HCIIOJih3YJOIUero 

paccT05IHHe X:JMMHHra B KaqecTBe KpHTepH51 ,nrr51 ·3aBepllleHH51 cBoeif pa6oThI H 

onpe,nerreHhI 3Hat.:JeHH51 3a,nep)f(KH ,nrr51 Bbr6opa pa3Mepa r py rrrrhr EI1J1A, np11 KOTopoM 

3a,nep)f(Ka ,l(Jl5I Bhirpy3KM TpacpHKa c Ha3eMHOH ceTH Ha rpyrrrry EI1J1A 6y,n:eT MeHbllle, 



qeM B cnyqae HCilOJ1h30BaHH51 EilflA KaK peTpaHCJ151TOpa )])I51 rpaHJ:'P-IHOro/0611a"l!HOro 

cepBepa. 

I1pH 3TOM Teopen1-qecKa5I 3Ha"l!HMOCTh .n:11ccepTaI.U10HHOH pa6oTbl COCTOHT, 

rrpe)K.n:e Bcero, B rrpHMeHeHHH B pa3pa60TKe MeTo.n:a IlOCTpoemrn KJiaCTepHOH ceTH c 

Hcno11b30Bam1eM EITJIA H TexHonorHH nporpaMMHO-KOHqrnr ypHpyeMhIX ceTeii, 

Kor.n:a 3JieMeHThI rrporpaMMHO-KOHqmryp11pyeMhIX ceTeii IlOJIHOCThIO peaJIH30BaHbl 

Ha EITJIA: ypoBeHb rrepe.n:a"LIH .n:aHHbIX peaJIH30BaH Ha rpyrrnax EITJIA, 

o6b~.IJ:HHeHHhIX B KrracTepbI 11 BhITIOJIH5IIOI.U,Hx <PYHKI.IHH KOMMyTaTopoB ceTH SDN, a 

ypoBeHh yrrpasneHH5I peamnoBaH Ha OT.[(eJihHbIX rrpHB513HhIX BITJIA, BhIIIOJ1H5I lOI.U,HX 

<PYHKI.IHH KOHTponnepoB ceTH SDN. KpoMe Toro, BeCbMa Ba:>KHhIM rrpe.n:cTaBn.sreTc5I 

pa3pa6oTaHHhiii MeTo.n: Bhrrpy3KH Tpa<PHKa c Ha3eMHoi1: cenf Ha BITJIA, rrpH 

HCIIOJib30BaHHH KOTOporo Bbirpy3Ka MO)KeT 6bITb ocymecTBJieHa KaK 

Henocpe.n:cTBeHHO Ha EITJIA, TaK 11 Ha EITJIA, o6opy.n:oBaHHbri1: peTpaHCJI5ITopoM .[(JI5I 

rrepe.z:i:aq11 11H<PopMau1111 Ha rpaHH"LIHhiii 11/11n11 o6naqHhIH cepBep Ha3eMttoi1: ceTH. 

CaMOCT05ITenhHYIO TeopeT11qecKy10 3HalJHMOCTh HMeeT onpe.n:enett11e 

caMorro.n:o6Horo xapaKTepa rroToKa arper11poBaHHoro Tpa<PHKa IoT, TI 11 AR 11 

3Ha"L£eHH5I rrapaMeTpa XepcTa .IJ:JI5I Hero. 

I1paKT11qecKa5l 3HalJHMOCTh .n:11ccepTaI.IHOHHOi1: pa60TbI COCTOIU B 

B03MO)KHOCTH HCilOJ1b30BaHH5l pe3yJ1hTaTOB pa6oTbl .[(J15l nnaHHpoBaHH5l ceTeii CB5I3H, 

a TaK)Ke B rrpoI.Iecce 06y11eHH5I cTy.n:eHTOB 11 acrr11paHTOB no rrpoq:mrrbHhIM 

crreI.IHaJibHOCT5IM. 

ITonyLieHHhie s .z:i:ttccepTaI.IHOHHOH pa6oTe pe3ynbTaThI 11crroJih30BaHbI B 

<I>e.n:epaJibHOM rocy.n:apCTBeHHOM 6IO.[()KeTHOM o6pa3oBaTeJibHOM yqpe)K.n:eHHH 

BhICI.1Iero o6pa3oBaHH5I «CaHKT-I1eTep6yprcKoM rocy.n:apcTBeHHOM ytt11Bepc11TeTe 

TeJieKOMMYHHKau11i1: HM. 'rrpocp. M.A. EoHLI-EpyeBHqa» (CI16rYT) npH qTeHHH 

neKUHii H rrpoBe.n:eHHH npaKTHLieCKHX 3aH5lTHii no KypcaM «l1HTepHeT Beme.H H 

caMoopraHH3YIOI.U,HeC5I ceTH», «CoBpeMeHHbie npo6JieMbI HayKH B o6naCTH 

HHcpOKOMMYHHKaI.IHii» H "CeTH CB5I3H .[(J15I I.IHcppOBOR 3KOHOMHKH". 



CTenenh o6ocuosauuocTH H ,nocTosepuocTH uayqnh1x noJJo~euuu, BhIBO.Z:.OB H 

pe3yJJbTaToB, c<f>opMyJJHpOBaHHblX B ~HccepTaQHOHHOH pa6oTe. 

,lJ.ocTOBepHOCTb I1 CTerreHb o6ocHOBaHHOCTH HayqHblX IIOJlO)KeHHH, BhIBO)J,OB 

I1 pe3yJihTaTOB )J,HCCepTaU:HOHHOH pa60Tbl IIO)J,TBep)K)J,aeTC5I KoppeKTHhIM 

rrpHMeHeHHeM MaTeMaT11qecKoro arrrrapaTa, pe3yJihTaTaMH HMHTaU:ttOHHoro 

MO)J,eJIHposamrn:, a TaK)Ke o6cy)K)J,eHtteM pe3yJihTaTOB )J,HCCepTaU:HOHHOH pa60TbI Ha 

KOHcpepeHU:l15IX H ceMHHapax l1 ny6JIHKaU:YieH OCHOBHbIX pe3yJihTaTOB )J,HCCepTaU:HH 

B Be;LJ,yIIJ.HX poCCHHCKHX H 3apy6e)l(HbIX )KypHanax. 

OcHOBHhie pe3ynhTaThI .n:11ccepTaU:HOHHoiI pa6oThI JJ:OKJia)J,hrnanHch YI 

o6cy)K)J,aJIHCb Ha cne.n:yIOJIJ:HX Me)K.n:yttapO)J.HhIX ll pocCHHCKHX KOHcpepeHU:H5IX H 

ceMHHapax: Me)K.n:yttapo.n:ttoil HayqHo-TeXHHqecKoiI H HayqHo-MeTOJJ:HqecKoiI 

KoHcpepeHU:HH DCCN (International conference on Distributed Computer and 

Communication Networks: Control, Computation, Communications) 2021 ro.n:a, 

NEW2AN (International Conference on N ext G en erati on Wired/Wireless 

Networking) 2021 ro.n:a, ICUMT(The International Congress On Ultra M odem 

Telecommunications And Control Systems) 2020 r o.n:a, CI16HTOP3C (75-5! 11 77-

5! ttayqHo-TexH11qecKa5I Kottcpepettu:mr CaHKT-IleTep6yprcKoro H TOP3C HM. A.C. 

Ilorrosa, rrocB51IIJ.eHHa.si ,lJ.HIO Pa;:i:im) B 2020 11 2022 r o)J,ax, Me)K.n:yHapO)J.HOH 

KoHcpepeHU:HH AITHHO (AKTyanhHhie Ilpo6neMhI I1HcpoTeneKOMMYHHKaU:HH B 

HayKe YI 06pa3oBaHttH) 2020 ro)J,a. 

Bcero ITO TeMe )J,HCCepTaU:HH orry6nHKOBaHO 12 pa6oT, ll3 HHX 3 CT3Tbl1 B 

peu:eH3HpyeMbIX HayqHhIX )Kypttanax, BXO)J,5IIIJ.HX B rrep eqeHb ll3)J,aHHH, 

peKoMett.n:yeMbIX BAK MttHHCTepcTBa Bhrcwero o6pa3oBaHH5I H HayK11 Pocctti1cKoll: 

<!>eJJ,epaL(Hll, 5 CTaTeH B peu:eH3ttpyeMbIX l13)J,aHH5IX, BXO)J,5IJIJ:l1X B Me)KJJ:yHapOJJ:Hbie 

6a3hI .n:aHHhIX SCOPUS H WoS, 4 cTaThH B )KypHanax H c6opHHKax KOHcpepeHU:HH, 

BKJIJOqeHHhIX B PHHIJ,. 



3aMel.faHHSI no )lHCcepTaIJ,HOHHOH pa6oTe. 

1. ,[(ocTaTOlfHO IIO.IJ:po6HbIH aHa.n113 11crronh30BaH115I EITJIA B p a3.IJ:enax 1.2 .IJ:JI5I 

ceHcopHbIX ceTe 11 1.3 .IJ:JI5I ceTeH 11HTepHeTa semeil cnet1:0Ba.no 6b1 

.IJ:OITOJIHl1Tb TaKHM 3HaT.Jl1MbIM cnyqaeM, KaK HCIIOJib30BaH11e EITJIA B 

KaLJeCTBe BpeMeHHoro rOJIOBHOro y3na KJiaCTepa Ha3eMHOH ceTH. 

2. CTp.62. CTporo rosop5I, Ha o6neM TpacpHKa BnmreT He TOJibKO BpeMH cyToK, 

HO 11 ce30HHOCTb. 

3. Tpe6yeT rro5IcHeHmI 06net1:11HeH11e Tpacp11Ka LienoBeK-LieJioBeK 11 TaKTHJihHoro 

11HTepHeTa ( CTp. 70). 

4. ITo TeKcTy t1:11ccepTau:1111 BCTpeqaIOTC5I pe.n:aKU:HOHHhi e HeToqHoCTH B 

11CIIOJib30BaHI111 pyccKoro 5I3bIKa, HarrpHMep, " TI 6 y.IJ:eT HCIIOJlb30BaTb 

Tpa.IJ:HU:HOHHbIH npoBO)J,HOH HHTepHeT, M06HJi bHbIH HHTepHeT 11 IoT B 

KaqecTBe CKB03HOH TpaHcrropTHOll HHcpp acTpyKTypbI. K p oMe Toro, MO)KHO 

rrpe.IJ:CKa3aTh, T.JTo TI OTKpbrnaeT HOBYJO rrepcrreKTl1BY .IJ:JI5I B3a11Mot1:ei1cTBI15I 

T.JenoBeKa c Malli11Hoi1 6naro.ll,ap5I ynhTpaMa.noil 3a.IJ:ep )J(Ke rrp11 rrocTpoemm 

KoorrepaTHBHbIX CHCTeM B peaJibHOM BpeMeHH" ( CTp.56). 

BhIBO}J,bl. 

0TMel.£eHHbie He.IJ:OCTaTKl1 He CHl1)KaIOT u:eHHOCTl1 pe3yJibTaTOB .IJ:HCcepTau1111 .IJ:J15I 

Teop1111 H rrpaKTl1KH. ,[(11ccepTau110HHa5I pa6oTa AJI3arHpa A66aca AJIH XacaHa 

«I1ccne.n:oBaH11e Mo.n:eneil Tp acp11Ka )J,Jrn ceTell: CB5I3H II5ITor o rroKoneHH5I 11 

pa3pa60TKa MeTo,n:oB ero 06cny)K11BaHH5I c 11crronb30BamteM EITJIA» 5IBJI5IeTc5I 

3aKoHqeHHOH HaylfHO-KBa.rrncpHKaUHOHHOH pa6oTOH. ,[(11ccepTau:1rn COOTBeTCTByeT 

cne.n:yIOmvrM rryHKTaM rracrropTa crreu:i1a.nbHOCTH 2.2.15 - C 11cTeMbI, ceTH H 

ycTpottCTBaTeJieKOMMYHHKaU:HH: 4, 7, 10, 111112. 

B ,n:HccepTaU:HH pellieHa HayqHa5I 3a,nalfa pa3pa6oTKH MeTo.IJ:OB rrporHo311poBam ·rn 

xapaKTepHCTHK Tpacp11Ka )lJUI ceTeii 5G Ha OCHOBe-TeXHOJIOrtttt l1CKYCCTBeHHOro 

HHTemieKTa, HMeIOma5I 3HaqeHI1e .IJ:IT5I OTpaCJIH rnrcpp osor o p a3BI1TH5I H CB5I3H. 



,Il.HccepTal(IDI OTBeqaeT KpHTepmIM, H3JIO)l(eHHbIM B TI. 9 «IlOJIO)l(eHH.51 0 

yqeHbIX CTeneHeti:», TIOCTaHOBJieHHeM 

IlpaBHTeJibCTBa PoccHHCKOH <Pe~epauHH OT 24 ceHTH6pH 2013 ro~a NQ 842 B 

pe~aKl(HH OT 18.03.2023. ABTOpecpepaT TIOJIHOCTbIO OTpa)l(aeT OCHOBHOe 

co~ep)l(aHHe ~HccepTal(HOHHOH pa60Tbl. 

,Il.HccepTaUimHHa.51 pa6oTa «l1ccne~oBaHHe Mo~eneli Tpaq:nrna ~ITH ceTeH CBH3H 

TI51TOfO IlOKOJieHHH II pa3pa60TKa MeTO~OB ero o6cny)l(HBaHH51 c l1CI10Jib30BaHHeM 

EITJIA» 3acny)l(HBaeT noJIO)l(HTeJibHOH oueHKH, a ee aBTop - An3arHpa A66aca AnH 

XacaHa - npHCBoeHHH yqeHoli cTerreHH KaH~II~aTa Texm1qecKHX HayK no 

crreuHanbHOCTH 2.2.15 - CHcTeMhI, ceTII II ycTpolicTBa TeneKOMMYHIIKal(Hli. 

24 MaH 2023 r. 
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