
OT3LIB HAyqHoro PYKOBO,IJ;HTEJIR 

EJiaruua BacuJIHH CepreeBuqa 

Ha .n11ccepTau:1uo rpe6eHI.U:HKOBa AJieKCaH,npa AH,npeeBHa «Mo,neJIH If MeTO,nbI 

nporHo3ttpoBaHtt51 ceTeBoro TpaqmKa B reTeporeHHhIX ceT51X CB513H c ylfeTOM ero 

CTaTHCTHl.JeCKHX xapaKTepttCTHK», npe,ncTaBJieHHOH Ha COHCKaHtte ylfeHOH CTeneHH 

KaH,ntt,naTa TeXHttl.JecKttx HayK no cneu:11anbHOCTH 2.2.15 - CttcTeMbI, ceTtt 11 

ycTpOHCTBa TeJieKOMMYHHKaU:HH 

AKTYaJihHOCTh TeMbI ,n11ccepTau:1111. CoBpeMeHHa51 reTeporeHHa51 ceTb nopo)K_naeT 

ceTeBoii: TpacpttK co CJIO)KHOH (Heo,nHopo,nHoii:) cTpyKTypoii:. PocT o6oeMoB 

pa3Hopo,nHoro TpacpttKa B HHCpOKOMMYHHKaU:HOHHbIX ceT51X aKTYaJIH3ttpyeT BonpOCbI 

o6ecnel.JeHH51 Kal.JeCTBa npe.nocTaBJI51eMbIX ycnyr CB513H, l.JTO B CBOIO Ol.Jepe,nb Tpe6yeT 

o6paiu:eHtt51 K Mo,neJI51M nporH03ttpoBaHtt51. Pe3yJinTaThI nporH03ttpoBaHtt51 MO)KHO 

ou:eHttTh no yMeHhIIIeHHIO OIIItt6Ktt nonylfaeMoro nporHo3a. YMeHhIIIeHtte oIIItt6Ktt 

nporH03a OTpa)KaeTC51 Ha 3cpcpeKTHBHOCTH cpyHKU:HOHHpOBaHH51 ceTH, a HMeHHO 

3cpcpeKTHBHOCTH pacnpe,neneHtt51 TpacpttKa 11 pecypcoB. Cpe,ntt MeTo,noB 

nporH03ttpoBaHH51 COBpeMeHHoro ceTeBoro TpacpttKa Hatt60JibIIIee KOJIHl.JeCTBO 

HCCJie,noBaHHH npttxo,nHTC51 Ha anropttTMbI c npttMeHeHtteM HCKYCCTBeHHbIX HeHpOHHbIX 

ceTeH. Oco6eHHO aKTyaJihHO npttMeHeHtte MeTo,noB nporH03ttpoBaHtt51 Ha ocHoBe HHC 

,nJI51 BbICOKOMOIQHbIX CHCTeM. 0,nHaKO ,nJI51 fieKOTOpbIX KOHU:enu:ttii: ceTeH n51TOro If 

nocne,nyIOri:(Hx noKOJieHHH MO)KeT 6bITb aKTYaJibHO 3a KOpOTKHH npoMe)KyTOK BpeMeHH 

cnporH03HpOBaTb B03MO)l(Hbie neperpy3KH Ha ceTH, He 3aTpal.JttBa51 nptt 3TOM 6oJibIIIOe 

KOJittl.JeCTBO Bhil.JHCJittTeJibHhIX pecypcoB. B ,n11ccepTau:110HHOH pa6oTe ttccne,nyIOTC51 

Mo,nentt 11 MeTo,nhI nporH03ttpoBaHtt51 reTeporeHHoro TpacpttKa B ceT51X n51Toro 11 

nocne,ny10iu:11x noKOJieHHH. 

HMeHHO 3THM BonpocaM B l.JaCTH nOBbIIIIeHH51 TOl.JHOCTH nporH03ttpoBaHH51 

ceTeBoro TpacpttKa reTeporeHHOH ceTtt 3a Cl.JeT aHaJIHTttl.JeCKHX MeTo,noB 11 MeTo,noB Ha 

OCHOBe HCKYCCTBeHHbIX HeHpOHHbIX ceTeH If noCB51IQeHa ,nttccepTaU:HOHHa51 pa6oTa 
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rpe6eHIIJ,IIKOBOH AJieKcaH.n;pbI AH.n:peeBHbl, qTo .n:eJiaeT TeMy 3TOH .D:IICcepTaU:IIOHHOH 

pa60Tbl HeCOMHeHHO aKTyaJibHOH. 

B .n;IIccepTaU:IIOHHOtt pa6oTe rroJiyqeHbI cJie.n;yJOIIJ,IIe HOBbie HayqHbie pe3yJibTaTbI: 

1. MeTo.n: rrporH03IIpoBaHII5I o6neMa TpaqmKa reTeporeHHOtt ceTII II5IToro II 

IIOCJie.n;yJOIIJ,IIX IIOKOJieHIIH Ha KpaTKocpoqHoM rrepIIo.n:e Ha OCHOBe MO.D:eJIII 

ARIMA( 1,5 ,4) o6ecrreqIIBaeT yMeHbWeHIIe ornM6KM ToqHocTM rrporH03l1poBamrn .n:o 

19%, qTo Ha 60% MeHhIIIe qeM c MCIIOJib30BaHMeM Mcxo.n:Hott Mo.n;eJIM ARIMA(l, 1,2). 

2. MeTo.n: rrporH03MpoBaHM5I o6neMa TpaqmKa peaJibHoro BpeMeHM B 

reTeporeHHOH ceTII 115ITOro II IIOCJie.n;yJOIIJ,IIX IIOKOJieHIIH Ha KpaTKOCpoqHoM rrepMo.n:e Ha 

ocHoBe rl16p11.n:Hott Mo.n:enl1 rrporH03MpoBaHH5I ARIMA(l ,2,2)GARCH(2,0) 

06ecrreq11BaeT yMeHbllleHIIe Ollil16Kl1 ToqHOCTl1 rrporH03IIpOBaHH5I Ha 8,5% rrpl1 

rrporHo3e Ha O.D:IIH war Brrepe.n: II Ha 7 ,6% rrpII rrporHo3e Ha .n;Ba IIIara Brrepe.n:. 

3. Mo.n:eJib TpaqmKa TpexMepHott ceTII CB5I3l1 Bbl CO Kott rrJIOTHOCTH KaK 

MHOrOMepHoro CJiyqattHOro rrpou:ecca H MeTO.D: rrporH03IIpoBaHII5I c HCIIOJib30BaHIIeM 

IICKYCCTBeHHOH HettpOHHOH ceTH II03BOJI5IJOT IIOBbICIITb 3cpcpeKTHBHOCTb 

rrporH03ttpoBaHl15I .n:o 3 5 %. 

ITpaKTIIqecKa5I 3HaqIIMOCTb .D:IICCepTaU:HOHHOH pa60Tbl COCTOHT B B03MO)l(HOCTH 

HCIIOJib30BaHII5I pe3yJihTaTOB pa60Tbl .Il:J15I OIITIIMII3aU:HII <l>YHKU:IIOHIIpOBaHH5I CIICTeMbl 

yrrpaBneHH5I TPa<l>IIKOM. TaK )Ke rroJiyqeHHhie pe3yJibTaTbI MoryT 6bITb rrpIIMeHeHbI B 

paMKax TeXHOJIOrHtt II5ITOro II rrocne.n:yJOIIJ,IIX IIOKOJieHMH, .Il:J15I KOTOpbIX aKTyaJibHO He 

3aTpaqIIBaTh 6oJihIIIIIe BbiqIICJIIITeJibHbie pecypcbI. TaKHM o6pa3oM, orrTIIMaJibHbIM 

crroco6oM . rrporH03l1pOBaHII5I II36bITOqHott Harpy3KII MoryT BbICTyrraTb l1MeHHO 

aHaJil1Tl1qeCKl1e MO.D:eJIH. CooTBeTCBeHHO .D:JI5I BbICOKOMOIIJ,HbIX CIICTeM OIITHMaJibHO 

rro.n:oH:.n;yT peIIIeHII5I Ha OCHOBe IICKYCTBeHHbIX HettpOHHbIX ceTett H rrpe.n;JIO)l(eHHbIH B 

pa6oTe MeTO.D: rrporH03IIpOBaHl15I. 

,n:ocTOBepHOCTb OCHOBHbIX pe3yJibTaTOB .D:IICcepTaU:l1II IIO.Il:TBep)l(.n:aeTC5I 

KOppeKTHbIM rrpIIMeHeHIIeM MaTeMaTMqecKoro arrrrapaTa, o6cy)l(.n:eHIIeM pe3yJihTaTOB 

.Il:l1CCepTaU:l10HHOH pa60TbI Ha Me)l(.n:yHapo.n;HbIX . KOHcpepeHU:H5IX II ceMMHapax, 

rry6JIIIKaU:l1ett OCHOBHbIX pe3yJihTaTOB .D:IICCepTaU:l1II B Be.n;yIIJ,MX peu:eH3l1pyeMbIX 

)l(ypHanax. 
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OcHOBHbie pe3yrrbTaTbI .n:iiccepTa11:imHHoii pa6oTbI ,z:i:oKrra,z:i:bIBaJIHCb H 

o6cy)l(.n:arrHCb Ha 10-oii Me)l(,z:i:yHapo,z:i:HOH Hay"l:IHO-TeXHUC:leCKOH H Hay"l:IHO-MeTO.lJ:H"l:leCKOH 

KOHcpepeHIJ:HH «AKTYaJibHbie rrpo6rreMbI HHcpOTeJieKOMMYHHKaIJ:HH B HayKe H 

o6pa30BaHHH» (CaHKT-IleTep6ypr, 24-25 cpeBparr51 2021), 11-oii Me)l(,z:i:yHapo,z:i:HOH 

Hay"l:IHO-TeXHH"l:leCKOH H Hay"l:IHO-MeTO.lJ:H"l:leCKOH KOHcpepeHIJ:HH «AKTYaJibHbie rrpo6rreMbI 

HHcpoTerreKOMMYHHKaIJ:HH B HayKe H o6pa3oBaHHH» ( CaHKT-IleTep6ypr, 15-16 cpeBpamr 

2022), 27-oii Me)l(,z:i:yHapo,z:i:Hott KOHcpepeHIJ:HH «International conference on Distributed 

Computer and Communication Networks: Control, Computation, Communications 

DCCN» (MocKBa, 23-27 ceHT516p51 2024), Ha ceMHHapax Kacpe,z:i:pbI 

HHcpOKOMMYHHKaii:1mHHbIX cHcTeM CIIEfYT. 

Pe3yrrbTaTbI ,z:i:HccepTaIJ:HOHHoro Hccrre,z:i:oBaHH51 ccpopMyrrHpoBaHbI TeXHH"l:lecK11 

rpaMOTHbIM 513bIKOM, CTHJib l13JIO)l(eHI151 "l:leTOK H 51CeH. 

Bcero no TeMe ,z:i:HccepTaIJ:HH orry6rrHKOBaHo 5 pa6oT, H3 HMX 3 cTaTeii B 

peii:eH31IpyeMbIX Hay"l:IHbIX )l(ypHarrax, BXO.lJ:51W:IIX B rrepe"l:leHb H3,z:i:aHHH, peKOMeH,z:i:yeMbIX 

BAK MIIHIICTepcTBa Bbicrnero o6pa3oBaHII51 II HayKII Pocc1IttcKott <I>e.n:epaIJ:IIII, 2 cTaTbH 

B .n:pyrlIX II3,z:i:aHH51X. 

Co.n:ep)l(aHHe ,z:i:HccepTaIJ:HH cooTBeTCTByeT crre.n:yioru;HM rryHKTaM rracrropTa 

crreii:1IarrbHOCTH 2.2.15 - CHcTeMbI, ceTH II ycTpoiicTBa TerreKOMMYH1IKaIJ:1Itt: 

rr.1 - Pa3pa6oTKa II COBeprneHCTBOBaHIIe MeTO.lJ:OB IICCJie,z:i:oBaHH51, MO,z:i:err1IpOBaHII51 

II rrpoeKT1IpOBaHH51 ceTett, CHCTeM II ycTpOHCTB TeJieKOMMYHHKaIJ:HH. 

rr.8 ~ I1ccrre,z:i:oBaHHe rrpo6rreM IIOCTp6eHH51, rrrraHHpOBaHH51 H rrpoeKT1IpOBaHII51 

BbICOKOIIITOTHbIX H CBepx IIJIOTHbIX ceTett .ll:J151 o6ecrre"l:leHII51 peaJIH3aIJ:HII rrpHJIO)l(eHIIH 

I1HTepHeTa Bew;eii H pa3pa60TKa CIICTeM II ycTpOHCTB TerreKOMMYHIIKaIJ:IIH .ll:J151 3TIIX 

ceTeii. 

rr.18 - Pa3pa60TKa HayqHO-TeXHII"l:leCKHX OCHOB C03,z:i:aHH51 ceTett, CHCTeM H 

ycTpOHCTB TerreKOMMYHIIKaIJ:HH H o6ecrre"l:leHII51 HX 3cpcpeKTHBHoro cpyHKIJ:HOH1IpOBaHII51. 

ABTopecpepaT rrorrHoCTbIO cooTBeTCTByeT co.n:ep)l(aHIIIO ,z:i:1IccepTaIJ:1I1I. C"l:IHTaIO, 

"l:ITO ,z:i:1IccepTaIJ:HOHHa5I pa6oTa "Mo.n:errH H MeTO.ll:bI rrporH03HpoBaHH51 ceTeBoro TPacplIKa 

B reTeporeHHbIX ceT51X CB513H c yqeTOM ero cTaTHCTII"l:leCKHX xapaKTepHCTHK" 

cooTBeTCTByeT Tpe6oBaHH51M BAK K KaH,z:i:1I,z:i:aTCKIIM ,z:i:HccepTaIJ:1I5IM, a f pe6eHW:HKOBa 
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AneKcaH.n;pa AH.n;peeBHa 3acJiy)lnrnaeT npttcy)l(.n:emu1 y11eHoti cTeneHH KaH.n;tt.n;aTa 

TexHtt11ecKHX HayK no cneu:ttanhHOCTH 2.2.15 - CttcTeMhI, ceTH H ycTpoticTBa 

TeJieKOMMYHHKaU:HH. 

Hay11HhIH pyKoso.n;ttTeJih, 

tt.o . .n;eKaHa cp-Ta l1KCC CIT6rYT, 

KaH.n;tt,aaT TeXHH1IeCKHX HayK, .n:ou:eHT 

BacttJIHH Cepreestt11 EnarttH 

12 ceHnr6p51 2024 ro.n:a 
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