
OT3LIB O«l>HIUIAJILHOro OililOHEHTA 

CTerraHoBa Mttxairna CepreeBMqa Ha .n:ttccepTa11;i.no MapoqKMHo:H 

AHacTacmf B51qecnasoBHbI «Pa3pa6oTKa Mo.n:enew M MeTO.UOB rrocTpoeHH'.51 

TpexMepHbIX ceTeH MHTepHeTa seiuew BbICOKOH IIJIOTHOCTM», rrpe.n:cTaBJieHH)'IO 

Ha COMCKaHMe yqeHOH CTeneHM KaH.[(M.[(aTa TeXHMqecKMX HayK no 

cneuManbHOCTM 2.2.15 - CncTeMbI, ceTM M ycTpolicTBa TeneKOMMYHMKaIJ,MW. 

1. AKTYaJibHOCTb TeMbI ~HccepTaQHH 

Pa3BMTMe HHTepHeTa seiuew (MB) SIBJI5IeTcSI O.[(HMM M3 orrpe,n:eJISIIOIUMX 

TpeH.[(OB 3BOJIIOUMM COBpeMeHHOH MHcpOKOMMYHMKaUMOHHOH CMCTeMbI. 

Eecnposo,n:Hhie ceHcopHbie ceTM 5IBJI5IIOTC5I TOH cocTaBJI5IIOIUeH: MB, KOTopa5I B 

HaCT05IIUee speM5I nonyqnna Han6onbIIIee pacrrpocTpaHeHMe 6naro,n:ap5I 

OTHOCMTeJihHO ManoH: CTOMMOCTM M npocToTe MHCTaJIJI5IUMM. ECC y:>Ke 

IlOJiyqHJIM IIIMpOKOe pacnpocTpaHemre B pa3JIMqHbIX rrpe,n:MeTHbIX o6naCT5IX. 

Pa3BMTMe TexHonornw nocrpoeHH'.51 ECC TI03BOJI51eT pacIIIHp5ITb o6nacTM 

rrpHMeHeHMSI M Kpyr peIIIaeMbIX 3a,n:aq, KOTOpblli B HaCTO.sIIUee BpeM5I 

COCTaBJI5IlOT 3a,n:aqn MOHMTOpHHra COCT05IHM5I OKpy:>Ka10iuew cpe.[(bl, pa3JIMqHbIX 

o6neKTOB M npoueccos, a TaK:>Ke 3a.uaqM yrrpaBJieHH'.51 . 

IlIHpOKOe pacnpocrpaHeHMe TaKMX CeTeH: npMBO.[(MT K crpeMMTeJibHOMY 

pocry KOJilfqeCTBa ycTpOHCTB, IIO.[(KJUoqeHHbIX K ceT5IM CB513M M pocTy 

MaCIIITa6os caMMX ECC. PocT KonnqecTBa ycTpoH:cTB B orpaHnqeHHOM o6neMe, 

npHBO.[(MT K cpopMHpoBaHMlO ceTeli BbICOKOH TIJIOTHOCTM, qTo ycJIOJKH.sieT MX 

TIOCTpOeHMe M cpyHKUMOHHpOBaHMe. Pa3MeIUeHMe MHO:>KeCTBa ceTeBbIX 

ycTpOHCTB B npocrpaHCTBax, 3aHMMaeMbIX 3.[(aHH'.51MM M coopy:>KeHH51MM, BO 

MHOrMX cnyqa.si:x Tpe6yeT npe.n:cTaBJieHM.sI 3TMX ceTeH He ,n:ByMepHbIMM, a 

TpexMepHbIMM MO.[(eJI5IMM, Il03BOJI5IIOIUMMM yqeCTb MX oco6eHHOCTM. 

PeIIIeHMIO MMeHHO 3TMX 3a.uaq M IIOCB5IIUeHa .[(MCcepTaIJ,MOHHa5I pa6oTa 

MapoqKMHOW A.B. B cBoew pa6oTe aBTop p a3p a6aTbrnaeT 3JieMeHTbI Mo.n:enbHO­

MeTo.n:ttqecKoro arrnapaTa, 06ecneqMBa10iuero noBhIIIIeHMe 3 cpcpeKTMBHOCTM 

peIIIeHH'.51 3a.n:aq nnaHnpoBaHM5I M ynpaBneHH'.51 TpexMepHbIMM ceT.sIMM MB 
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BbI COKOM IIJIOTHOCTM. I1o3TOMy, rrorraraIO, 1ITO TeMaTMKa pa6oThI H peIIIaeMhi e B 

HeH 3a,n:a11H aKTYaJihHhl. 

2. CTeneHh 0 6 ocH0Ba HHOCTH Hay qHhlX nono~eHHii, BhIBOAOB H 

peKOMCH,ll;aU,HH, C<l>OPMYJJHpOBa HHhlX B ,ll;HCcepTau,uu. ,[(ocT OBe pHOCTb 

p e3yJJbTaTOB ,ll;UCCe p TaU,HOHHOH p a 60T hI, Hayq HaH HOBU3Ha. 

Hay-qHhie nono)KeHIDI, BhIBOlJ:hI H peK0Mett.n:a1urn, c<}lopMY1rnpoBaHHhie B 

,n:MccepTaIJ:MM tieTKO o6oCHOBaHhI. 

OcHOBHhie pe3yJihTaThI H BhIBO.Il:hI B ,n:MccepTaIJ:HM 5IBIDIIOTC5I HOBhIMH. 

,[(ocToBepHOCTb rrorry-qeHHbIX aBTOpOM HaytIHhIX M npaKTH1IeCKHX 

pe3yJihTaTOB onpe.n:en5IeTC5I o6oCHOBaHHhIM BhI6opoM HCXOlJ:HhIX ,n:aHHhIX npH 

TIOCTaHOBKe tiaCTHblX 3a,n:a11 Hccne,n:oBamrn, OCHOBHbIX .n:orry iqeHHH H orpaHHtieHMH, 

npHH5ITbIX B npoqecce MaTeMaTMtieCKo ro MO,n:errMpOBamrn, COOTBeTCTBHeM 

pactieTOB c pe3yJibTaTaMM 3KCnep MMeHTaJihHbIX MCCJie,n:oBaHMH, rrpoBe,n:eHHbI X 

JIMqHo aBTOpOM, corrracoBaHHOCTblO c ,n:aHHhI MM, norry11eHHbIMH .n:pyr HMH aBTOpaMM 

H anpo6aa:Hei1: pe3ynbTaToB Hccne.n:osaHHH Ha PoccHHCKHX H 11e)l(.Il:yHapo,n:HbIX 

Hay-qHo-TexmrLJ:eCKHX KOH<}lepeHIJ:H5IX. 

OcttoBHhie pe3ynnTaThI ,n;HccepTaqHOHHOH pa60TbI .n:oKrra,n;bIBaJIHCb H 

o6cy)K,n:aJIHCb Ha pOCCHHCKMX H Me)K,n:yttapo,n:HbIX HaytIHO- TeXHH1IeCKHX 

KOHcpepeHqM5IX, a TaK)Ke ony6rrHKOBaHbI B nepHO.Il:M1IeCKHX Hay-qHO-TeXHHtieCKHX 

)KypHarrax. 

H a yqu a H HOBH3Ha ,ll;H Cce p T aU,HOHHOH p a60 T bl COCTOHT B CJ1etJ;y101.u,eM: 

Hay-q:Ha5I HOBM3Ha norry-qeHHbIX pe3yJibTaTOB COCTOMT B crre,n:yIOiqeM: 

1. Pa3pa6oTaHHhie Mo,n:errb H MeTo,n: KJiacTepM3aqmf rpexMepHoi1: ceTH 

HHTepHeTa BeiqeH: BbICOKOH TIJIOTHOCTH OCHOBaHbI Ha HCTIOJib30BaHHH TIOJIO)KeHHH 

TeopHH cppaKTaJIOB, 1ITO o6ecnetIHJIO TIOBbI IIIeHHe 3 <}l<}leKTMBHOCTH peIIIeHH5I 3TOH 

3a,n:a11M .Il:Jl5I rpexMepHbIX CeTeH I1B BbICOKOH TIJIOTHOCTH. 
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2. P33pa6oTaHHbIH MeTo,n; Bb16opa ronoBHbIX y3noB KnacTepa OCHOBaH Ha 

6nM3KOM K OTITMManbHOMY Bbl6op e anropMTMa TIOMCKa k - KpaTHOro IJ,eHTpa rpacpa, 

KOTOpbIH II03BomreT HaHTM k - ronOBHbIX y3nOB, a TaIOKe Il03BOmieT yqeCTb 

Tpe6oBaHIDI K TOqHQCTM perneHM51 H BblqMCilMTenbHOH cnmKHOCTH. 

3. B p33pa6oTaHHOM MeTo,n;e MHOr oKplnepManbHOH OTITMMM3aIJ,HM 

Maprnp yTa B Tp exMepHOH ceTM I1HTepHeTa Bern;eH: BbICOKOH nnOTHOCTM 

Mcnonh3yeTc51 CepbIH pen51IJ,MOH HbIH aHanM3, TI03BOn51IOilJ;MH npMHMMaTb perneHM51 

n p M ManOM o6'beMe CTaTMCTMKM, a TaIOKe TI03BOil5IeT MCTIOilb30BaTb Tpe6yeMoe 

KOnMqecTBO KpMTepMeB. 

3. TeopeTHqec1rnH H npaKTHqecKaH ~euuocTh pa6oThl 

Teop eTMqecKa51 3HaqMMOCTb p a60TbI COCTOMT B pacrnMpeHMM MO,n:enbHO­

MeTO,n:MqecKoro annapaTa on11caHM5I TpexMepHbIX ceTeH: I1HTepHeTa Bern;eii 

BbICOKOH nnOTHOCTM. IlonyqeHHbie pe3ynbTaTbl II03BOil5IIOT: 

Mo,n:mp1n.u1poBaTb M3BeCTHbie MO,n:enM ToqeqHbIX npou.ecCOB, ,n:n51 

Mo,n;enMpoBaHM51 ceTeH MHTepHeTa Bern;eH: BbICOKOH nnOTHOCTM B TpexMepHOM 

npOCTPaHCTBe; 

rrpMMeH51Tb :meMeHTbl TeOpMM cppaKTanOB npM perneHMM 3a,n;aqM 

KnaCTepM3aU,MM CeTeH MHTepHeTa Bern;eH: BbI COKOH nnoTHOCTM; 

- MCIIOilb30BaTb MHOfOKpMTepManhHYIO OIITMMM3all,MIO B 3a,n:a-qe BbI6opa 

ronoBHhIX y3nos ceTM MHTeptteTa Bern;eH: BbICOKOH rrnoTHOCTM; 

- rrpMMeH51Tb MeTo.n: Ceporo p en5IU,MOHHoro attanM3a npM perneHMM 3a,n:aLIM 

Maprnp yTM3aU,MM TpacpMKa B ceTM MHTepHeTa Bern;eH: BbICOKOH nnOTHOCTM. 

IlpaKTMLiecKa51 3HaqMMOCTb pa60TbI COCTOMT B TOM, qTo nonyqeHHbie B 

pa6oTe pe3ynbTaTbI MOryT 6bITb nono:>KeHbI B OCHOBy anropMTMOB M npOTOKOilOB 

ynpasneHM51 ceTbIO BbICOKOH nnoTHOCTM, a MMeHHO npM pa3pa60TKe npOTOKOilOB 

1<nacTep113au,1111, BbI6opa ronoBHbIX y3nos ceTM M npoToKonos MapmpYTM3aU,MM. 

IlonyqeHHbie pe3ynbTaTbI MCTIOilb30BaHbl B yqe6HOM npou.ecce BbICIIIMX 

yqe6HbI X 3aBe,n;eHMH npM qTeHMM neKU,MH M npoBe,n;eHMM npaKTMqecKMX M 

na6opaTOpHbIX 3aH51TMH. 
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Pe3y111TaT11 pa60T11 BHe,n;peHbI B ITAO «filllPOCB5I3h», B cI>fEY HI1HP, 

a TaK>Ke npH l.JTeHHH JieKI.J;HH H npoBe,n;eHHH na6opaTOpHblX 3amITHH no B CI16 rYT 

HM. npocp. M . A. EoHl.l-EpyeBMtia. 

4. Ily6JIHK31.J,HH no TCMC JJ.HCcepT3ll,HH 

Ilo MaTep11anaM ,n;11ccepTau;1m co11cKaTeJib orry6rr111<0Bana 12 rry6n111<au;11M:, 

113 HHX: 4 CTaTbH B H3,D;aHM.srx, BKJIIOtieHHbIX B rrepel.leHb peu;eH3HpyeMbIX Hayl.!HbIX 

H3,n;aHHHX (rrepeqeHb BAK rrpM MHtto6pttayKH PoccHH), 2 cTaTbH B H3,n;aHHHX, 

BKJIIOt:[eHHbIX B Me)l(,n;yttapo,n;Hbie 6a3bl I.J;HTHpoBaHH5l (SCOPUS); 6 CTaTeH B ,n;pyrHX 

113,D;aHHHX H MaTepManax KOHcpepeHU:HH. 

5. CoJJ.ep~auHe JJ.HccepTau.uu 

5 .1 . MaTepHarr ,n;HccepTaU:HH H3JIO)l(eH ,n;ocTaToqtto rro,n;po6tto H ,n;oxo,n;l.JHBO. 

TeKCTOBbIH MaTepHaJI H HJIJlIOCTpau;HH ocpopMJieHbI aKeypaTHO, B COOTBeTCTBHH c 

Tpe6oBaHH5IMH fQCT. 

CrrttcoK 11crrorrh30BaHHbIX JIHTepaTypHbIX MCTOl.JHMKOB ocpopMrreH TaK)l(e B 

COOTBeTCTBHH C Tpe6oBaHM5IMH fQCT. 

5 .2. MaTep11an ,n;11ccepTau;1111 H3JIO)l(eH B rrorHqecKOH rrocne,n;oBaTeJibHOCTH, 

OTBetiaIOII.J.eH Tpe6oBaHM5IM rrpoBe,n;eHH5l Hayl.JHblX HCCrre,n;oBaHMH, HMeeT 

u:erroCTHOCTb H BHyTpeHHee e,n;MHCTBO co,n;ep)l(aHM5I. 

5 .3. BbIBOJJ:bI o6ocHoBaHbI M ,n;ocTaToqHo Toqtto OTpa)l(aIOT pe3yrrbTaT11 

rrpoBe,n;eHHbIX HCCJie,n;oBaHMH. 

5 .4. )1;11ccepTaU:H5I rrpe,n;cTaBJieHa B BH,n;e p y KOITHCH H COCTOHT H3 BBe,n;eHH5l, 

qeT11pex rrraB, 3aKJIIOtieHM51, crrMcKa JIMTepaTyp11 11 np11rro)l(eHH5I. Pa6oTa co,n;ep)l(HT 

Bcero 159 CTpaHHU:, CIIHCOK JIHTepaTypbI H3 111 I103HU:HH, rrpHJIO)l(eHMe c aKTaMH 0 

BHe,n;peHMH pe3yrrbTaTOB pa60TbI, o6'beM pa60TbI 6e3 rrpMJIO)l(eHM5I H CITHCKa 

mn epaTypbI COCTaBJI51eT 141 CTpaHMI.J;y. 

6. 3aMeqanHH no JJ.HCCepTall,HOHHOH pa6oTe 
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6.1 IlpM aHaJIM3e pacrrpocrpaHeHHbIX aJiropMTMOB KJiaCTepM3aUMM, 

crpaHMUbI 44-48, aBTOp MCIIom,3yeT CTaBIIIMH .n:e-Q:>aKTO, CTaH,n:apTHbIM Ha6op 

TeCTOB, rrpHMem1eM0Iii B TaKHX cnyqa5Jx. B KOHTeKcTe peIIIaeMoIX B pa6oTe 3a,n:aq, 

rrpe,n:cTaBAAJIH 601 HHTepec rrpHMepoI, xapaKTepHoie ,n:AA rpexMepHbIX ceTell: 

BbICOKOH IIJIOTHOCTH MJIH II051CHeHH51 K rrpHBe,n:eHHbIM rrpHMepaM B qacTH HX 

rrpMMeHHMOCTH B TaKMX 3a,n:aqax. 

6.2 IlpH pa3pa6oTKe MeTo,n:a Bo16opa ronoBHhIX y3noB (B TpeTheii rnaBe 

.[(HCCepTaUMM) aBTOp rrpHBOJl:HT aHaJIH3 H3BeCTHbIX aJiropMTMOB IIOHCKa k -KpaTHOro 

ueHTpa rpacpa. 0,n:HaKO 3TH aJirOpHTMbl, o6oe.[(HH51eT TO, qTo OHM rpe6yioT 

BhlqJ1cJieHH51 Jl:JIMH BCex KpaTqaiinmx rryTeii, a peIIIeHHe 3TOH 3a,n:aqH MO)l(eT 

rroTpe6oBaTo 3HaqHTenoHoro BpeMeHH. ABTop He rro51CH51eT KaK HMeHHO peIIIaeTc51 

3Ta 3a,n:aqa. 

6.3 B qeTBepTOH rrrase ,n:HccepTaUHH aBTop pa3pa6aTbmaeT MeTo,n: 

MHoroKpHTepHaJihHoro Bo16opa MapIIIpyTa B ceTH MB BhICOKOH rrrroTHOCTlL ABTop 

IIHIIIeT 0 B03MO)l(HOCTH ero HCIIOJio30BaHH51 c pa31IH"tfHbIMH aJiropHTMaMH IIOHCKa 

KpaTqaH:IIIero IIYTH, rrpHB0.[(51 p51,n: rrpHMepoB, HO He orrpe.n:err51eT KOHKpeTHoIX 

Tpe6oBaHHH K HHM. Cne,n:oBaJIO 601 6onee qeTKO orrpe.n:enHTh 3TH Tpe6osaHH51 .n:m1 

IIOHHMaHH51 rrpHMeHHMOCTH Toro HJIH HHOro aJirOpMTMa. 

6.4 l1MeIOT MeCTO OT.[(eJibHbie He,n:oqeTbI B ocpopMJieHHH pa60Tbl, HarrpHMep, 

OTCYTCTB)'IOT e,n:HHHUbI H3MepeHH51 ITO OC51M KOOp.[(HHaT Ha pHCYHKax 3.20, 4.2, 4.3 

H HeKOTOpoIX .n:pyrHx; BCTpeqaIOTC51 orreqaTKli B cpopMynax (3.12), (3.13), (4.9) H 

Il051CHeHml K ( 4.9), OTCYTCTBYIOT Ha.[(TIHCH B IIIanKe Ta6JIHUoI 3 .1, BCTpeqaIOTC51 

OT.[(eJioHble oIIeqaTKH. 

7. BhlBOAhI u JaKJnoqeuue 

.D:HccepTaUHOHHa51 pa6oTa MapoqKHHOH AHacTaCHH B51"tfecrraBOBHhI 

«Pa3pa60TKa MO,n:erreii H MeTO.[(OB rrocrpoeHH51 TpexMepHoIX ceTeH: HHTepHeTa 

Be:w;eii BhICOKOH IIJIOTHOCTM» 51BJI51eTC51 3aKoHqeHHOH Hay"tfHO-KBaJIHcpMKaUMOHHOH 

pa6oTOH. ,Il;HccepTaUHOHHa5I pa6oTa COOTBeTCTByeT IIYHKTaM II. 2, II. 4, II. 14 

5 



rracrropTa crrel.l:irnrrhHOCT11 2.2.15 C11cTeMbI, ceT11 11 ycTpoll:cTBa 

TeneKOMM)'Hl1Kau;11i1:. 

B .n;11ccepTau;1111 perneHa 3a.z:i;aqa, 11Me101u;a51 cyru;ecTBeHHOe 3Hal:Jett11e .n;m1 

o-rpacJrn CB51311, a 11MeHHO - pa3pa6oTaHbl MO,n;eJrn 11 MeTO,lJ;bl .n;n51 IIOCTpoeHl151 

TpexMepHblX ceTeH 11HTepHeTa Beru;ew BbICOKOH IIJIOTHOCTl1. 

,lJ,HccepTau;:irn OTBeqaeT Kp11TepH51M, 113JIO)l(eHHbIM B II. 9 «IlOJIO)l(eHH51 0 

y-qeHbIX cTerreHei1:», yTsep)K,n;eHHoro IIOCTaHOBJieHHeM 

IlpaBHTerrocTBa PoccHHCKoll: <De.n;epau;HH OT 24 ceHT516p51 2013 ro.n;a N!! 842 (s pe.n;. 

IlocTaH0BrreH115I IlpaBHTeJII>CTBa P<D OT 21.04.2016 N 335). 

AsTopecpepaT a.n;eKBaTHO OCHOBHOe co.n;ep)l(aHHe 

,lJ;HCcepTaI.I;HOHHOH pa60Tbl. 

HecMoTp51 Ha OTMel:JeHHbie BhIIIIe 3aMel:JaHH51, .n;HccepTau;HoHHa51 pa6oTa 

«Pa3pa6oTKa Mo.n;errew H MeTO,lJ;OB IIOCTpOeHH51 TpexMepHbIX ceTeH 11HTepHeTa 

seru;ew BbICOKOH rrnoTHOCT11» ou;eHHBaeTc51 rrorrO)l(HTerrhHO, a ee asTop, Mapo1:!Kl1Ha 

AHaCTaCH51 B511:JecnaBOBHa 3aCJIY)l(HBaeT npHCy)l(.n;eHH51 ew yl:JeHOH CTerreH11 

KaH,n;11.n;aTa TeXHHl:JeCKMX HayK rro crreu;HarrbHOCTl1 2.02.15 - C11cTeMhI, ceT11 11 

ycTpOHCTBa TerreKOMMYHHKaI.I;HH. 

« IJ» OKT516p51 2023 ro.n;a 

OcpHu;11arrhHbIH orrnoHeHT, 

.n;ou;eHT Kacpe.n;pnI «CeTH CB513H 11 c11cTeM KOMMYTaI.I;HH», MTYCH 

KaH.n;11.n;aT TeXHl11:JeCKl1X HayK, .n;ou;eHT 

p.> 
~l//'~ -

Ilo.n;rr11ch pyK11 CTenaHoBa M.C. ~Bep~no 
co"" ·oo 

Yl:!eHI>IH ceKpeTaph Yl:!eHoro cos 't-a MTYCH 
o< . 
ft> . 
°{>< ~ \ ·.' 

CTenaHoB MHxaHrr CepreeBHl:J, Ka II._~;µaT Texm:i~~ . tlx HayK rro . ''l 
crreu;11arrhHOCT11 2.2.15 - C11cTeMbI, ceT11 H .,YC"rpowcTBa TeneKOMMYHHKau;Hw, 

.n;ou;eHT Kacpe.n;phI «CeT11 CB5.l311 H c11cTeM KOMMyTau;11H», Op.n;eHa Tpy.n;osoro 

KpacHoro 3HaMeH11 cpe.n;eparrhHOro rocy.n;apcTBeHHoro 6IO.n;)l(eTHoro 

o6pa30BaTeJibHOro yqpe)l(.n;eHl151 BhICIIIero o6pa30BaHH51 «MOCKOBCKHH 

s 



TeXHH~ecKHH YHHBepcHTeT cB~3H H HHC}JopMaTHKH». An.pee: 111024, r. 

MocKBa, ABHaMOTOpHa~ yrr., 8a 

Terr.: (495) 957-77-31 
E-mail: mtuci@mtuci.ru 
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