
OT3bIB HA~Horo KOHCYJILTAHTA 

KyqepHBoro AuupeH EBreuheBuqa 

Ha ,11;11ccepTaumo BonKoBa ApTeMa H1monaeBJ1qa «Pa3pa6oTKa 11 11ccne,n:oBaH11e 

KOMITJieKca MO,n:eneM: 11 MeTO.I(OB IlOCTPOeHl151 ceTeH CB51311 Ha OCHOBe T)'MaHHblX 

Bb1q11cneH11i1: 11 npe,n:ocTaBJieHH51 ycnyr Tenenp11cyTCTBmrn, npe,n:cTaBJieHHOH Ha 

COl1CKaH11e yqeHOH CTeneH11 .I(OKTOpa TexH11qeCKl1X Hayi< no cneu;11aJibHOCTl1 2.2.15 -

C11cTeMbI, ceT11 11 ycTPOHCTBa TeJieKOMM)'Hl1Kau11M: 

AKTYaJII>HOCTb TeMbI .n:11ccepTau1111. 

,I(11ccepTau;110HHa5I pa6oTa nocB511IJ;eHa pernemuo HayqHott npo6neMhI pa3pa6oTKl1 

11 11CCJie.I(OBaHl151 KOMITJieKca MO.I(eJieH 11 MeTO.I(OB IlOCTPOeHl151 ceTeH CB51311 Ha OCHOBe 

T)'MaHHbIX Bb1q11cJieHl1H 11 npe,n:ocTaBJieHl151 ycnyr TeJienp11CYTCTBl151 B 

MYJibTl1BCeJieHHOH np11 11CilOJib30BaHl111 KOCTIOMOB TeJienp11cyTCTBl15I. y )Ke nepsoe 

03HaKOMJieH11e c HanpaBJieH11eM pa6oT ApTeMa H11Konaes11qa BonKosa noKa3bIBaeT, qTo 

oTeqecTBeHHa51 HayKa B 06nacT11 c11cTeM, ceTeM: 11 YCTPOHCTB TeneKoMMYHHKau11M: 

nepexOJil1T Ha HOBbIH ypoBeHb 11CCJie,n:oBaHl1H ycnyr11 TeJienp11cyTCTBl15I, 

MYJibT11BceneHHhie 11 KOCTTIOMbI Tenenp11CYTCTBH51. H 3TO oqeHh xoporno, nocKOJihKY 

pa60TbI B 3TOH o6JiaCTl1 51BJI5IIOTC51 o6neKTOM np11cTaJibHOro BHl1MaHl151 Be,n:yrn:11x yqeHblX 

11 3a py6e)l(OM. ,I(ei1:cTBl1TeJihHO, MeTaBceneHHI>Ie 11 MYJII>T11BceneHHhie KaK 11x 

0606rn:eH11e 06iu;enp113HaHHO 51BJI51IOTC51 cne,n:yI01Ul1M 3TanoM pa3Bl1TH51 ceT11 HHTepHeT. 

Y cnyr11 Tenenp11CYTCTBl15I nocne rraH,n:eM1111 CTaJIH o,n:Hl1M 113 ocHOBHbIX HarrpaBnem1M: 

pa3BHTH51 ycnyr, rrpe.n:ocTaBJI51eMbIX ceTbIO. KocTIOMbI Terrerrp11cyTcTBH5I ,n:JUI 

B3al1MOCB51311 c MYJibTirnceJieHHOH 51BJUIIOTC51 TeM HOBbIM 11HTepcpeM:coM 11 OKOHeqHbIMH 

ycTpOHCTBaMH, KOTOpbie .I(OJI)l(Hbl 06ecneq11Tb cpyttKIJ;HOHI1pOBaH11e HOBOH ceTH c 

Tpe6yeMhIMl1 rrapaMeTPaMH KaqecBa 06cJiy)l(11BaH115I 11 Ka"l!eCTBa socnp115ITH5I. Bee 3TH 

npo6neMbl, npe,n:cTaBJUIIOIIJ;11eC51 COBepmeHHO HOBbIMH, KOMITJieKCHO pemaIOTC51 B 

,n:11ccepTaUHH ApTeMa HttKonaesttqa BonKoBa. TaKHM o6pa3oM, TeMa 

.n:11ccepTau110HHOro 11ccne,n:oBaHH5I HeCOMHeHHO aKTYaJibHa. 

B ,n:11ccepTau110HHoi1: pa6oTe nony-qeHhI cne.n:YI01Ul1e HOBhie HayqHbie pe3ynnTaThI: 
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1. Hosa51 apxHTeKTypa ceTeM: ,zurn rrpe,IIocTasneHH51 ycnyr CB513H, B TOM l.mcne 

ycnyr TenenpttcyTCTBH51, Ha OCHOBe ryMaHHbIX BblqRcneHHH, o6pa3yIOIIJJIX TYMaHHOCTH 

,IIm1 ,IIRHaM11qecKoro pacnpe,IIeneHR51 pecypcos ceTH, qTo no3BOJI51eT YMeHbIIIRTb ,IIomo 

TpaqmKa nocrynaiomero B 51,IIpo ceTR Ha 20%. 

2. Mo,IIeJib 11 MeTo,II nocTpoeHR51 ceTeM: CB51311 o6mero rronb30BaH115I, 

06ecneq11sarom11e npe,IIOCTaBJieHRe ycnyr Tenenp11cyTCTBl15I B ceJibCKOH MeCTHOCTR l1 

TPY,IIHO,llOCTynHbIX paHOHax Ha OCHOBe pacnpe,IIeJieHHbIX opKeCTpaTopoB COBMeCTHO c 

TYMaHHbIM11 Bb1q11cneHR5IMR, no3BOn51IOIIJ.Re Ha ocHoBe ,II11HaMttqecKoM: KnacTepR3aI .. ~1111 

06ecrreq11Th MaKCHManhHyIO cTa611nhHOCTh KnacTepa ( coxpaHeHRe ero CTPYKTYPhI) 6e3 

He06XO,lll1MOCTl1 MRrpau;1111 MHKpocepBRCOB. 

3. Mo,IIenh 11 MeTO,ll Rcrronh30BaHR51 6eccepsepHoM: apx11TeKTyph1 ,IIJI51 

M11rpau;1111 rpynn Tl1nOBhIX M11KpocepB11COB np11 np11MeHeH1111 MeTa3Bp11CTRqecKoro 

anrop11TMa CTal1 cepbIX BOJIKOB ,llJI51 onpe,IIeneHR51 rpynnbI ycTpOHCTB, Ha KOTopyro 6y,IIeT 

MRrpRpoBaTh rpynrra KOHTeHHepoB c Ml1Kpoceps11caM11, qTo n03BOn51eT KaK onpe,IIeJIHTh 

rpynny ycrpoM:cTB, a He e,IIttH11qHoe ycrpoiicTBO, TaK 11 YMeHhIIIl1Tb speM51 np11H5ITH5I 

peIIIeHR51 0 Ml1rpau;1111 B ,IIeC51TKR pa3 no cpaBHeHl1IO c 113BeCTHbIM MeTa3Bpl1CTRqecKHM 

anrop11TMOM p051 qacTl11(. 

4. MeTO,ll M11rpau;11R Ml1KpOCepB11COB Ha OCHOBe pa3pa6oTaHHOro npOTOKOJia 

MapIIIpyT113au;1111 B cpe,IIe ,II11HaM11qecK11x TYMaHHbIX Bh1q11cneH11ii, 06ecrreqJ1sarom11ii 

yqeT BeCOB He TOJihKO pe6ep rpacpa, HO 11 BeCOB caMRX 'ycrpoiiCTB TYMaHHblX 

Bh1q11cneHH~, qTo II03BOJil1JIO no cpaBHeHl1IO . c cymecTBYIOIIJ.11Ml1, ,llOCTl1qh CHl1)KeHR51 

noTpe6n51eMoi1 3Hepr1111 ycTpoiicTBaM11 TYMaHHhIX Bh1q11cneH11ii Ha 41 % 11 yMeHhIIIHTb 

,llOJIIO noTep51HHblX naKeTOB B cpe,IIHeM ,llO 34%. 

5. Mo,IIeJih ,IIaHHbIX ,IIJI51 ,IIaTq11KoB 11 aKTyaTopos ,lln51 KOCTIOMa 

Tenenp11cyrcTB11.si:, a TaK)Ke MeTO,ll nepe,IIaq11 3Tl1X ,IIaHHbIX B o6neKTbI MYJibTl1BceneHHbIX 

(u;11cppOBhie 11/11n11 cp11311qecK11e aBaTapbI), n03BOn51IOIIJ.Re o6ecneql1Tb Ml1HRMl13a1(11IO 

CYMMapHbIX 113,IIep)KeK Ha OIIIH6KR KBaHTOBaHR51 11 3a,IIep)KKY nepe,IIaqR ,IIaHHbIX. 

I1paKT11qecKa.H u;eHHOCTb pa60Thl COCTOHT B pa3pa60TKe HayqHo-o6ocHOBaHHbIX 

peKOMeH,IIau;11ii ITO C03,llaHl1IO CeTeii CB51311 Ha OCHOBe TyMaHHhIX Bh1q11cneH11ii ,llJI51 

npe,IIOCTaBJieHR51 ycnyr Tenenp11cyTCTBl15I, qTo pean113yeTC5I KaK B MeTO,ll11Ke 
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rrnaHHposaHIDI ceTeif CB513H ITAO «flIIIPOCB5I3b», TaK II B Me)l()J;y1rnpo,r:i:HbIX 

CTaH,z::i:apTaX (peKOMeH,z::i:au:II51X) ceKTOpa CTaH,z::i:apTII3aU:IIII 3IleKrpOCB513II 

Me)l(,z::i:yttapo,z::i:ttoro Co103a 3neKrpOCB513II. 

OcHOBHbie TeopeTIIqecKIIe II ITpaKTIIqecKIIe pe3yJibTaTbI pa6oThI IICITOilb30BaHbI B 

ITAO «fllITPOCB513b» ITPII pa3pa6oTKe MeTO,IJ:IIKII ITnaHIIpoBaHIIII ceTeif CB513II, B 

<I> fEY HHHP ITPII BhmonHeHIIII rocy,z::i:apcTBeHHbIX KOHrpaKTOB ITO HayqHo

TeXHIIqecKoMy II MeTO,IJ:IflieCKOMY o6ecITeqeHIIIO BhIIIOilHeHII51 MIIHIICTepCTBOM 

u:mpposoro pa3BIITIDI, CB513II II MaccoBbIX KOMMYHIIKau:ttif cpyHKU:IIif A,z::i:MHHIICTpau:HII 

CB513II PoccttifcKoif <l>e,z::i:epau:IIII B CeKTope cTaH,z::i:apTH3aU:HH TeneKOMMYHHKaU:IIH 

Me)l(,z::i:yttapo,z::i:Horo coro3a 3JieKrpocB513H B pa6oTax ITO pa3pa6oTKe cTaH,z::i:apToB 

(BKna,z::i:os), B CaHKT-IleTep6yprcKOM rocy,z::i:apcTBeHHOM yHIIBepcIITeTe 

TeneKOMMYHHKaU:IIH HM. ITpocp. M.A. EoHq-Epyesttqa ITPII ITpoBe,r:i:eHIIH HHP ITO 

MerarpaHTY «llccne,n;oBaHIIe ceTeBbIX TexHonorttif c ynorpa Manoif 3a,z::i:ep)l(KOH II 

CBepXBbICOKOH IlJIOTHOCTblO Ha OCHOBe llIHpOKOfO npIIMeHeHII.51 IICKYCCTBeHHOro 

HHTenneKTa ,z::i:n.51 ceTeif 6G» no cornallleHHIO N2 075-15-2022-1137 c MHHIICTepcTBOM 

Hay-KM H BbIClllero o6pa3oBaHH.51 P<l>, nptt BbmonHeHHH HHP "IlpHKna,n;Hhie Hay1:1Hb1e 

HCCJie,n;oBaHH.51 B o6naCTH C03,D;aHH.51 CeTeH CB513H 2030, BKJII01:1a.51 ycnyrII 

TeneITpHCYTCTBH51 c ceTeBOH no.n;.n;ep)l(KOH, I1 3KcnepHMeHTaJibHa51 ITpOBepKa pellleHHH 

ITPH ITo.n;roTOBKe orpacneBbIX Ka,n;pos" B 2023r. N2 123060900012-6, a TaK)l(e rrpH 1:1TeHHH 

neKU:HH, rrpoBe,n;eHHH rrpaKTH1:1eCKIIX 3aH51THH H na6opaTopHbIX pa6oT . 
. 

lJ:ocTOBepHOCTb OCHOBHbIX pe3yJibTaTOB ,IJ:IICCepTaU:HII IIO,IJ:TBep)l(.n;aeTC51 

KoppeKTHbIM rrpHMeHeHHeM MaTeMaTIIqecKoro aITnapaTa, pe3yJibTaTaMII HaTypHoro H 

HMHTaU:HOHHOro MO,n;en11poBaHIDI (HaTypHoe MO,D;eJIHpOBaHHe npOBO)J;HilOCb Ha 

Mo.n;enbHOtt ceTH B CII6fYT), a TaK)l(e nmpoKHM crreKTpOM ny6nHKau:11M: H BbICTyrrneHHii 

KaK Ha poCCHHCKHX, TaK H Ha Me)l(,D;yHapo,n;HbIX HayqHbIX KOHcpepeHU:H51X. 

OcHoBHbie pe3yJibTaTbI ,n;HccepTaU:HOHHOH pa6oTbI ,n;oKJia.D;hIBaJIHCb H 

06cy)l(.D;aJIHCb Ha KOHrpeccax, KOHcpepeHU:H51X H ceMHHapax: CeMHHap 3ace,n;aHHe ceKU:HH 

«Pa,n;II03JieKrpOHIIKa» lJ:oMa yY:eHbIX HMeHII M. fopbKoro PAH - CIT6 - 16.11.2023, 

KoHKypc "5G bloomig cup" - EPHKC - KHTaif - 12.10.2023, <l>opyM V 

Me)l(.n;yttapo,n;Hott KOHcpepeHU:HH «HayKa 6y.n;ymer0>>, VIII BcepoccHttcKoro 
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Mono.n:e)l(Horo Ha~Horo <Pop)'Ma «Hay1rn 6y.n:yrn:ero - HayKa MOJIO.IJ:hIX» Open, 

Pocc1IilcKa5I <Pe.n:epaUII51 - 20.09.2023-23.09.2023 , KoHcl>epeHUII51 "2nd International 

Meet & Expo on Robot Intelligence Technology and Applications (ROBOTMEET2023) 

- BaHK)'Bep, KaHa.n:a - 18.08.2023, <Pop)'M 2023 BRICS Forum on Future Networks 

Innovation (BFFNI)-EPHKC-lll3Hbq)K3Hb-04.09.2023. -05.09.2023, KoHcl>epeHUII51 

Distributed Computer and Communication Networks (DCCN 2023) - HIIY PAH -

MocKBa - 25 .09.2023-29.09.2023 , KoH<PepeHUII51 Second International conference on 

Cybersecurity, Cybercrimes, and Smart Emerging Technologies YH1IBepc1neT nplIHUa 

cynTaHa - 3p-P1I51.IJ:, Cay.n:oBcKa51 ApaBII51 - 05 .12 .2023-07 .12.24, KoH<PepeHUII51 the 26th 

IEEE International Conference on Advanced Communications Technology (ICACT) 

Phoenix PyeongChang - KaHBOH.IJ:O, Pecny6n1IKa Kope51 - 04.02.2024-07.02.2024, 

KoH<PepeHUII51 the 26th IEEE International Conference on Advanced Communications 

Technology (ICACT) Phoenix PyeongChang - KaHBOH.IJ:O, Pecny6n1IKa Kope51 -

04.02.2024-07.02.2024, UN metaverse Think-a-Thon Virtual Worlds Revolutionizing 

Smart Sustainable Cities & Communities, OpraH1I3aUII5106T:>e.IJ:IIHeHHhIX Hau1IH: (OOH), 

)f{eHeBa, lllBeifuapH51 2024 , f no6annHh1H CaMMIIT "llcKyccTBeHHhIH IIHTenneKT so 

Enaro", )f{eHesa, lliBeiluap1I51 2024, <PopyM MC3 "CeTII 6y.n:y:w;ero" II rpeHIIHr 

"Tecn1poBaH1Ie Ha COOTBeTCTBIIe II cPYHKUIIOHaJibHYIO COBMeCTIIMOCTb", r.TarnKeHT, 

Pecny6n1IKa Y36eKMCTaH, 2023, KoH<PepeHUII51 23rd International Conference on Next 

Generation Wired/Wireless Networks and Systems (NEW2AN) - ,[(y6aH: (OA3) -

21.12.2023:-23.12.2023 , KoHcl>epeHUII51 The .. 7th International Conference on Future 

Networks & Distributed Systems (ICFNDS) - ,[(y6aH:, OA3 - 21.12.2023-23.12.2023, 

KoHcl>epeHUII51 Me)K.IJ:yHapo.n:Ha51 KOHcl>epeHUII51 no coBpeMeHHhIM CIICTeMaM 

Bh1q1IcneH1IH 11 CB51351M cne.n:yIO:w;ero noKoJieHII51 ( aHrJI. International Conference on 

Advanced Computing & Next-Generation Communication, ICACNGC 2023). - CII6 

12.10.2023-13.l 0.2023 . 

Pe3yJinTaTnI .IJ:IICcepTaUIIOHHoro 11ccne.n:osaHH5I c<PopM1IpoBaHhI TeXH1IqecK1I 

rpaMOTHbIM 513bIKOM, CTI1Jlb II3JIO)KeHII51 qeTOK II 51CeH. 

IlOJIHOTa ny6n11KaU1II1 MaTep11anoB .IJ:I1CCepTaUIII1 IlO.IJ:TBep)K.n:aeTC51 ny6JI1IKau11eH: 

OCHOBHblX IlOJIO)KeHIIH .IJ:IICCepTaUIIII B 11 CTaTh51X II3 nepeqH5J peueH31IpyeMhIX HayqHhIX 
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M3,n;aHMH, peKoMeH,n;osaHHhIX BAK MMtto6pHayKM PoccMM (,n;oIDI yqacTM5l asTopa -

80%), 19 pa6oT BKJII01:1eHhI B 6a3hI ,n;aHHhIX SCOPUS M WoS, 32 pa6oThI oITy6nMKOBaHhI 

B MHbIX M3,IJ;aHM5IX . 

.D:MccepTaIJ,MOHHa5l pa6oTa COOTBeTCTByeT ITaCITOPTY CITeIJ,ManhHOCTM 2.2.15 -

CMcTeMhI, ceni: M ycTPoikTBa TeneKOMMYHMKaIJ,MH ITO IT. 4, 9, 10, 12, 18. 

ABTOpecpepaT ITOJIHOCThIO COOTBeTCTByeT co.n;ep)KaHMIO ,Il;MCCepTaIJ,MM. 

C1:1MTaIO, 1:1To ,n;MccepTaIJ,MOHHM pa6oTa "Pa3pa6oTKa M Mccne.n;osaHMe KOMITneKca 

Mo,n;eneii M MeTO,Il;OB ITOCTpoeHM5I ceTeH CB5I3M Ha OCHOBe TyMaHHbIX BbI1:IMCJieHMH M 

ITpe.n;ocTaBJieHM5l ycnyr TeneITpHcyTcTBM5I" cooTBeTCTByeT TPe6oBaHM5IM BAK K 

,n;oKTopcKMM ,n;MccepTaIJ,M5IM, a ApTeM HMKonaes111:1 BonKoB 3acny)K11BaeT ITp11cy)K.n;eH115l 

yqeHOH CTeITeHH ,Il;OKTopa TCXHM1:IeCKMX HaYK ITO CITeIJ,HallhHOCTH 2.2.15 - CttCTCMhI, CCTH 

H ycTpOHCTBa TCJICKOMMYHHKaIJ,HH. 

Hay1:1HhIH KOHcynh TaHT, 

3ase.n;yIOIUHM Kacpe.n;poii ceTeii CB5I31111 ITepe.n;a1:111 ,n;aHHhIX CI16fYT, 

,Il;OKTOP TCXHl11:ICCKl1X HaYK, ITpocpeccop 

AH,n;peii EsreHheB111:1 K yqep5IBhIH 

b [ ceHT5I6p5I 2024 ro.n;a 

Opramnaum1: <l>e,lJ,eparihHoe rocy,lJ,apcTBeHHoe 6JO)J,)KeTHoe o6pa3bBaTeJihHOe yqpe)K)J,em1e BhIClllero 
06pa30Bamu1 «CaHKT-I1eTep6yprcKHH rocy,lJ,apcTBeHHhIH YHHBepcttTeT TeneKOMMYHHKaUHH 
HM. rrpocp. M.A. EoHq-EpyeBttqa» (CI16fYT) 
IOptt)J,ttYecKttH a)J,pec: Ha6. p. Moi1.KH, )],. 61, JittTepa A, CaHKT-I1eTep6ypr, 191186 
f1oqTOBhIH a)J,pec: rrp. EoJihllleBttKOB, )],. 22, Koprr. 1, CaHKT-I1eTep6ypr, 193232 
Ten.: (812) 3263156, cpaKc (812) 3263159, e-mail: rector@sut.ru, web-cai1.T: www .sut.ru 


