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OT3hIB 

(<l>HO) Ha aBTOpe<PepaT 

rpe6eHI.U:MKOBOH AneKca~pbI AH,Il;peeBHbl 

Ha TeMY «MO,Il;eJIM M MeTO,Il;bl nporH03MpOBaHIDI ceTeBoro Tpa<PMKa B reTeporeHHblX 

ceT.SIX c yqeTOM ero CTaTMCTHqecKMX xapaKTepHCTHK», 

no cne:o;ttaJihHOCTH 2.2.15. CMcTeMhI, ceTM H YCTPOHCTBa TeJieKOMMYHHKa:o;ttH. 

I1porH03MpOBaHMe ceTeBoro Tpa<PttKa, B oco6eHHOCTM Tpa<PMKa reTeporeHHOH 

ceTM runoro M TIOCJie)J;yIOI.u;HX TIOKOJieHMH, TI03BOmieT 6onee 3<P<PeKTMBHO ynpaBJI51Tb 

ceTeBOH MH<PpacTpyKrypoH. M TIO)J;,Il;ep)l(lfBaTb BbICOKOe KaqecTBO o6cJiy)KMBaHIDI. 

CTaTHCTlfqeCKMe MO)J;eJIH nporH03HpoBaHIDI BpeMeHHhIX p51,Il;OB 06na,I1;aIOT PMOM 

npettMYi.u:ecTB npH pa6oTe c ceTeBhIM Tpa<PMKOM. HanpHMep, MO)J;eJih ARIMA 

(AutoRegressive Integrated Moving Average) - 3TO 3<P<PeKTMBHhIH MeTO,II;, 

no3BOJI51IOI.u;HH npe,Il;CKa3hIBaTh 6y,I1;yi.u;Me 3HaqeHIDI p51,I1;a Ha ocHoBe npe,I1;hI.I1:YI.u:MX. B 

HaCT051I.u;ee BpeMH TaKOH TIO,Il;XO,II; MO)KeT 6hITb aKTYaJibHblM npM pa6oTe c 

MaJIOMOI.u;HbIMM CHCTeMaMM npM nporH03e Ha HeCKOJihKO rnaroB Bnepe,II;. TaK )Ke 

3<P<PeKTHBHbIM TIO,Il;XO,Il;OM npH nporH03HpOBaHHH ceTeBoro Tpa<PttKa MOryT BblcrynaTh 

CTPYKTYPHhie MO,Il;eJIH c MCTIOJih30BaHMeM HeiipoHHhIX ceTeii, oco6eHHO B c11yqae 

Heo6XO,Il;MMOCTM BhrnBJieHM51 y CJIO)KHbIX BpeMeHHblX p51,Il;OB CKpbITblX Ha nepBblH B3rAA,II; 

narrepHoB. Cne,I1;yeT 3aMeTHTh, qTo pa3pa6oTKa MO,Il;eneH. H MeTO,Il;OB nporH03MpoBaHIDI 

,Il;OJI)l(Ha 6hITb OCHOBaHa Ha )J;eTaJihHOM aHaJIM3e BpeMeHHOro p51,Il;a M yqHTbIBaTh 

oco6eHHOCTM paccMaTpMBaeMoro TMna ceTeBoro Tpa<PMKa. B CB513M c 3TMM, TeMa 

,Il;MCCepTaQHOHHOH pa60Thl, TIOCB51I.u;eHHOH pa3pa6oTKe MO)J;eJieH M MeTO,Il;OB 

nporH03MpoBaHM51 ceTeBoro Tpa<PttKa c yqeTOM ero Heo,I1;Hopo,I1;HOH CTPYKTYPhI ,Il;AA 

TIOBbIIIIeHIDI TOqHOCTH nporH03HpOBaHIDI pa3Horo TMTia Tpa<PMKa B reTeporeHHOH ceTH, 

51BJI51eTC51,HeCOMHeHHO,aKryaJihHOH. 

B aBTope<PepaTe )J;aHo ,Il;OCTaToqHo no11Hoe o6ocHoBaHMe aKTYaJihHOCTM TeMhI 

,Il;MCcepTaQMOHHOH pa60Tbl, npe,Il;CTaBJieHbl OCHOBHbie npeMMYI.u;eCTBa CTaTHCTlfqeCKMX 

M CTPYKTYPHhIX MO,I1;e11eH. nporH03MpoBaHH51 BpeMeHHhIX PMOB M Ha ocHoBe 

npe,Il;OCTaBJieHHOH MH<PopMaQMM pa3pa6oTaHhl MeTO,Il;hl nporH03a HeO)J;HOpO,Il;HOro 

Tpa<PttKa reTeporeHHOH ceTH ruIToro 11. noc11e,I1;yIOI.u;MX noKoJieHMH. C<PoPMYJIH.poBaHa 

HayqHa51 HOBM3Ha M npaKTHqecKa51 :o;eHHOCTb ,Il;MCCepTaQHM, TI03BOJI51IOI.u;a51 C,Il;eJiaTh 



BbIBO.l( 0 TOM, qTo perneHa HOBruI 3a.z:i:aqa, CB513aHHruI c IIOBbiilleHlfeM TOqHOCTH 

rrporH03HpoBaHH51 ceTeBoro TpacpHKa reTeporeHHOM ceTH 3a cqeT aHaJIHTwqecKHX 

MeTO.l(OB H MeTO.l(OB Ha OCHOBe HCKYCCTBeHHbIX HeHpOHHbIX ceTeM. 

BTopa51 qacTb aBTopecpepaTa rrocB51IIJ,eHa pacKpbITHIO co.n:ep)l(aHJrn 

.n:ttccepTau;ttoHHOM pa6oTbI no niaBaM. Ilpe.n:rro)l(eHa Mo.n:errb ARIMA( 1,5 ,4 ), KOToprui 

o6ecrreqHBaeT yMeHbilleHHe Oll1H6KH TOqHOCTH rrporH03HpOBaHH51 .l(O 19%, qTo Ha 60% 

MeHbille qeM c HCIIOJib30BaHJieM HCXO.l(HOM Mo.n;errH ARIMA(l,1,2). TaK )Ke 

HCCJie.l(OBaHa crpyKrypa rH6pH.l(HOM MO)l;eJIH aBTOperpeCCHH H rrpOHHTerpHpOBaHHOro 

CKOJib35IIIJ,ero cpe.n:Hero .c rrpHMeHeHHeM ycrroBHOM reTepocKe.n;acTHqHocTH ARIMA­

GARCH H pa3pa6oTaH MeTo.n: rrporH03HpoBaHHH rpacpHKa peanbHoro BpeMeHH B 

reTeporeHHbIX ceTHX II51Toro H rrocrre.n:yIOIIJ,HX rroKorreHHM c rrpeo6pa3oBaHHeM EoKca­

KoKca .n:rrH KpaTKocpoqHoro rrporHo3a. IloKa3aHo, qTo Mo.n:errb rrporH03HpoBaHH51 

ARIMA(l ,2,2)-GARCH(2,0) o6ecrreqttrra yMeHbilleHHe ornH6KH ToqHoCTH 

rrporH03HpoBaHH51 Ha 8,5% rrpH rrporHo3e Ha o.n;HH mar Brrepe.n: H Ha 7 ,6% rrpH rrporHo3e 

Ha .[(Ba rnara Brrepe.n;. ,lI;JI51 TpacpHKa TpexMepHOM ceTH CB513H BbICOKOM IIJIOTHOCTH 

pa3pa6oTaH MeTO.l( nporH03HpOBaHH51 c HCIIOJib30BaHHeM HCKYCCTBeHHOM HeHpOHHOM 

ceTH THrra LSTM (Long short-term memory), qTo rro3BOJIHeT rroBhICHTb 3cpcpeKTHBHOCTb 

rrporH03HpOBaHH51 .l(O 3 5 %. 0TMeqeHHbie pe3yJihTaTbI OTJIHqaIOTC51 HayqHoM HOBH3HOM 

H HMeIOT rrpaKTHqecKyIO u;eHHOCTb. 

B KaqecTBe 3aMeqaHHM crre.n;yeT OTMeTHTb crre.n;yIOIIJ,ee: 

1. B TeKcTe aBTopecpepaTa He yToqH5f~TC51 B KaKoM crryqae npe.n;rroqTHTeJibHee 

HCIIOJib30BaTb KOHKpeTHbie HHcrpyMeHTbl .l(JI51 ou;eHKH 3cpcpeKTHBHOCTH rrporH03a. 

TaKHM o6pa3oM, xoTerrocb 6hI YBH.l(eTh 6orree pa3BepttyTbIM Bbrno.n; no Hccrre.n;oBaHHIO 

norryqeHHbIX pe3yrrhTaToB c o.n;HoBpeMeHHbIM rrpHMeHeHHeM TaKHX ou;eHoK KaK RMSE 

(Root Mean Square Error), MAPE (mean absolute percentage error), MAE (mean 

absolute error). 

2. IlpH nepBOM yrroMHHaHHH B crpyKType TeKCTa aBTOpecpepaTa ou;eHKH 

RMSE OTCYTCTByeT pacrnHcppoBKa a66peBHaTypbI. ( crp.9) 

3. Ha crpaHttu;e 11 Ha pttcyHKe 3 HeKoppeKT.HO YKa3aH .n:ttarra3oH rrop51.n;Ka 

pa3HOCTH d. 



YKa3aHHbie 3aMeqaHIDI He BJIIDIIOT Ha 06:w;y10 noJIO)l(HTeJihttyIO oI.J,eHKY pa6oTbI. 

HOC.SIT pe.naKI.J,HOHHbIM xapaKTep H He CHH)l(aIOT Hay-qttyIO I.J,eHHOCTb pe3yJinTaTOB. Ha 

OCHOBaHHH BbIIIIeH3JIO)l(eHHOro cqHTaIO, qTo, .IJ:HCcepTaI.J,HOHHa.SI pa6oTa «Mo.neJIH H Me­

TO.IJ:bl nporH03HpOBaHH.SI ceTeBoro TpacPHKa B reTeporeHHbIX ceT.SIX c yqeTOM ero CTaTH­

CTHqecKHX xapaKTepHCTHK» OTBeqaeT rpe6osaHH.SIM BAK K KaH.IJ:H.IJ:aTCKHM .n11ccepTa-

1.J,H.SIM H cooTBeTCTByeT cneI.J,HaJibHOCTH 2.2.15. - CttcTeMhI, ceTH H ycrpoii:cTBa TeJie­

KOMMYHHKaI.J,Hii:, a rpe6eH:W:HKOBa AJieKCaH.npa AH.npeeBHa 3aCJIY)l(HBaeT np11cy)l(.IJ:e­

HH.SI yqeHoii: cTeneHH KaH.IJ:H.IJ:aTa TeXHHqecKHX HayK no cneI.J,HaJihHOCTH 2 .2 .15. - CH­

cTeMbI, CeTH H ycrpoii:CT.Ba TeJieKOMMYHHKaI.J,HM. 
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