
OT3LIB O<l>HIJ;HAJILHOro OIIIIOHEHTA 

KoBT)'HeHKO ArreKceH Cepreem1~a Ha ,n:HccepTa:u:1no <l>aM BaH ,ll;ali 

Ha TeMY «Pa3pa60TKa MO,n:eJieM H MeTo,n:OB MaprnpyTH3a:U:HH B 3Hepro3cpcpeKTHBHDIX 

~eHCTbIX ceT.HX ,n:aJibHero pa,n:eyca ,n:eMCTB~» no crre:U:HaJibHOCTH 

2.2.15 - CHcTeMbI, ceTH H ycrpolicTBa TeJieKOMMYHHKa:o:Hli 

1. AKzyaJihHOCTh TeMhI ,11;uccepTauuouuo:H pa60Tb1 

· CeTH CBH3H HinepHeTa Bem:eif HBJIIDOTCH o,n:HHM H3 HaH6onee coBpeMeHHbIX H 

HHTeHCHBHO pa3BHBa10m:HXCH HarrpaBJieHHH pa3BHTirn ceTeBbIX TeXHOJIOrHH, 

HCIIOJib3yeMbIX .ll:JIH peaJIH3a:U:HI1 KOH:U:err:u:HH HIITepHeTa Bem:eif. 

IIpHMeHeHHe 3THX TeXHonorHif B rrepcrreKTHBHDIX cHcTeMax c6opa ,n:aHHbIX, 

yrrpaBJieHHH, crre:U:HaJibHOro Ha3Ha~eH~ H .n:pyrHX Tpe6yeT rapaHTHpOBaHHoro 

o6ecrre~eHHH HX cpyHK:U:HOHHpOBaHHH, B TOM ~CJie B ycJIOBH.HX ropo,n:CKOH 3acrpOHKl1 

H BbICOKOH IIJIOTHOCTH. 

IIocKOJibKY rrpe,n:cTaBJieHHaH ,n:HccepTa:U:HOHHaH pa6oTa IIOCBHID:eHa 

HCCJie,n:oBaHHIO HMeHHO 3THX acrreKTOB rrocrpoeHHH 3Hepro3cpcpeKTHBHbIX ceTeH 

,n:aJibHero pa,n:eyca ,n:eHCTBHH, aKTYaJibHOCTb ee TeMbl He BbI3bIBaeT COMHeHirn. 

2. CTeneub o6ocuoBauuocTu, ,11;ocT0BepuocTh u HOBHJHa uayqnhIX 

DOJI0'1\:eHUH, BbIBO,IJ;OB " peKOMeu,11;auuu, c<l>OPMY JIUpoBaHHbIX B ,11;uccepTauuu 

Hay~Hbie rroJio)l(eHHH, BbIBO.ll:bI H peKoMeH,n:a:o:HH, ccpopMYJIHpoBaHHbie B 

,n:HccepTa:U:HH ~eTKO o6oCHOBaHbI. 

0CHOBHbie pe3yJibTaTbl H BbIBO.ll:bl B ,n:HccepTa:U:HH HBJIIDOTCH HOBbIMH. 

,lJ;OCTOBepHOCTb pe3yJibTaTOB ,n:HccepTa:U:HOHHOH pa60TbI IIO,n:TBep)l(,n:aeTCH 

KoppeKTHbIM arrrrapaTa, pe3yJibTaTaMH 

HMHTa:U:HOHHOro Mo,n:eJIHpOBaHMH, a TaK)l(e ,n:OCTaTO~HO IIIHpOKIIM crreKrpOM 

rry6JIHKaD;HH H BbICTYIIJieHHH Ha Me)l(.n:yttapo,n:HbIX H poccHHCKHX KOHcpepeH:U:H.HX. 

0CHOBHbie pe3yJibTaTbI pa60TbI .ll:OKJia,n:bIBaJIHCb H o6cy)l(,n:aJIHCb Ha: 20th 

International Conference NEW2AN 2020 and 13th Conference ruSMART 2020 

(CaHKT-IleTep6ypr, 2020); 23st International Conference on Distributed Computer and 



Communication Networks, DCCN 2020 (MocKBa, 2020); 12th International Congress 

on Ultra Modem Telecommunications and Control Systems and Workshops (ICUMT) 

(CaHKT-I1eTep6ypr, 2020); 22th International Conference on Advanced 

Communication Technology, ICACT 2020 (Kope5I, 2020); Ha VI Me)l(JzyHapo,n:Hoit 

Hay•rno-TeXHHI:IeCKOH KOHcpepeHI]JfH CTy,n:eHTOB, acrrttpaHTOB H MOJIO)J;bIX y-reHbIX 

«HHTepHeT Bem;eit H SG (INTHITEN 2020)» (CaHKT-I1eTep6ypr, 2020); Ha 75-it H 76-

KOHcpepemuurx CaHKT-I1eTep6yprcKoro OT)J;eJieHH5I 06m;epocCHHCKOH 

o6m;ecTBeHHOH opraHH3al(HH «POCCHHCKOe Hay-rno-TeXHHqecKoe o6m;ecTBO 

pa,n:HoTeXHHKM, 3JieKTpOHHKH H CB5I3H HM. A.C. IIorroBa» (CII6 HTOP3C) (CaHKT­

IIeTep6ypr, 2020, 2021 ), X Me)l(,n:yHapo,n:Hoit Hay-rno-TeXHHqecKoit H Hay-rno­

MeTO,n:lfqeCKOH KOHcpepeHI(HH «AKryaJinHbie rrpo6JieMbI HHcpOTeJieKOMMYffHKal(HH B 

HaYKe H o6pa3oBaHHH» CII6I'YT (CaHKT-I1eTep6ypr, 2021); 4th International 

Conference on Future Networks and Distributed Systems (ICFNDS) (CaHKT­

IIeTep6ypr, 2020). 

HayqHaH HOBH3Ha rronyqeHHbIX pe3yJinTaTOB COCTOHT B cne.zzyrom;eM: 

1. <l>parMeHT 3Hepro3cpcpeKTHBHOH 5{qelfCTOH ceTH )J;aJibHero pa,n:eyca ,n:eHCTBH5I 

rrpe,n:cTaBJieH B BH,n:e CHCTeMbI MaCCOBOro o6cny)l(HBaHH5I, Ha 6a3e KOTopoit 6nma 

pa3pa6oTaHa HMHTal(HOHHa5I MO)J;eJib, OTJI1fqaIOm;a5IC5I OT H3BeCTHbIX TeM, qTo 

HCITOJin3yeTC5I 5{qelfCTa5I TOITOJIOrM5I c pa3JilfqHOH CB5I3HOCTbIO. B pe3yJinTaTe cepHH 

KOMilbIOTepHnIX 3KCrrepHMeHTOB orrpe,n:eJieHbI rroporOBbie ypoBHH rrapaMeTPOB 

KaqecTBa o6cny)l(HBaHH5I rrpH pa3JI1fqHbIX xapaKTepHCTHKax paccMaTPHBaeMOH ceTH 

CB5I3H. 

2. Pa3pa6oTaHnI MeTo,n:nI MaprnpyTH3al(HH B 3Hepro3cpcpeKTHBHbIX 5J:qeHCTbIX 

ceT5IX )J;aJibHero pa,r:i:ttyca ,n:eHCTBM5I Ha OCHOBe KOMilJieKCHOro 110Ka3aTeJI5I KaHana 

CB5I3H H MaIIIHHHOro o6y-reHH5I c rro,n:KperrneHHeM, OTJilfqaIOm;HeC5I OT H3BeCTHbIX TeM, 

qTo rro3BOJI5IIOT o6ecrreqHTn 3cpcpeKTHBttyIO rrepe,n:aqy ,n:aHHnIX Me)l()zy y3naMH 

5{qelfCTOH ceTH H IlOBbICHTb OXBaT 30Hbl . 110KpbITH5I 110 cpaBHeHHIO c 

3Hepro3cpcpeKTHBHbIMH 51qeHCTbIMH ceT5IMH )J;aJibHero pa,r:i:ttyca ,n:eitCTBH5I c TOITOJIOrHeit 



«3Be3,na», a TaIOKe yMeHbllIMTb 3a,nep)l(Ky ):(OCTaBKM rraKeTOB rrpH BbICOKOH Harpy3Ke 3a 

cqeT caMoo6yqeHIDI Ha OCHOBe co6MpaeMbIX ,naHHbIX. 

3. Pa3pa6oTaH MeTo,n rrepe.naqlf MYJibTMMe,n:M:H:Horo TPacpMKa B 

:mepro3cpcpeKTMBHOH 5{-qeMCTOH ceTM ):(aJibHero pa.neyca .neiiCTBIDI, OTJIIfqaIO:W:MHC51 OT 

M3BeCTHbIX TeM, qTo II03BOJI5IeT rrepe,naBaTb M3o6pa)l(eHIDI qepe3 ceTb LoRa c 

rro.n.nep)l(KOH 5{-qeMCTOH TOIIOJIOfMM M rro.n,nep)l(KOH 3a,naHHbIX rrapaMeTPOB 

rrepe,naBaeMbIX M3o6pa)l(eHMH. 

3. TeopeTH"l.fecKaH H npaKTH'lecKaH u:euuocTb pa6oTLI 

TeopeTMqecKa51 3HaqMMOCTb 3aKJIIOqaeTc51 B pacIIIMpeHMM Mo,neJibHO-

MeTO,nttqeCKoro arrrrapaTa ceTe:H: 51qeMcTo:H: CTPYKTYPhI, yqMTbIBaIO:rn:ero rrapaMeTpbI 

TpaqmKa, KaqecTBa o6CJIY)l(MBaHIDI M Ha):(e)l(HOCTM, a TaIOKe MeTO):(OB MapIIIpyTM3aIJ;MM 

M ycJiyrM rrepe.naqlf M3o6pa)l(eHM51 B cenrx CB513M I11nepHeTa Be:rn:e:H: c 5{-qeMcTo:H: 

TOIIOJIOrMeii. 

IIpaKTifqecKa51 3HaqMMOCTb ):(MCcepTaIJ;MOHHOH pa60Tbl COCTOMT B TOM, qTo OHa 

MO)l(eT 6bITb MCIIOJib30BaHa ,n:JI5I opraHM3aIJ;MM Y3KOIIOJIOCHbIX 6ecrrpoBo,n:HbIX ceTeii 

CB513M I11nepHeTa Be:rn:eii c rro.n.nep)KKOH 5{-qelfCTOH MJIM MHOfOCKa~OBOH TOIIOJIOfMM, 

qTo IIOBbICMT 30HY o6cJiy)l(MBaHM51 6e3 Heo6xo,n:MMOCTM ycTaHOBKM ):(OIIOJIHMTeJibHbIX 

6a30BbIX cTaHIJ;Mii, a TaIOKe crroco6cTBYeT pa3BMTMIO rrpMJIO)l(eHMii YMHbIX 

ycToiiqMBbIX ropo,noB 3a cqeT rrpeMMY:W:eCTBa y3KOIIOJIOCHbIX 6ecrrpoBo,n:HbIX ceTe:H:. 

Pe3yJibTaTbI ,n:MccepTa:o;MoHHoii pa6oTbI MOryT 6bITb rrpMMeHeHbI rrpM rrpoeKTMpoBaHMM 

ceTeii CB513M I1HTepHeTa Be:rn:eii B )'MHbIX ropo.nax, a TaIOKe ,n:JI51 c6opa ,naHHbIX c 

YCTPOHCTB I1HTepHeTa Be:rn:eii B ycJIOBM5IX IIJIOTHoii ropo,ncKo:H: 3acTpoiiKM. 

Pe3yrrhTaTbI ,n:MccepTa:o;MoHHoii pa6oTbI BHe,npeHbI Ha 6e3e HayqHo­

Mccrre,noBaTerrhcKoii M MCIIbITaTeJibHOH rra6opaTOpMM M MHHOBaIJ;MOHHbIX 

MHcpOKOMMYffMKa:o;Mii IIAO «PocTerreKOM» coBMecTHO c CII6fYT M Me)K.nyHapo,n:HbIM 

coI030M 3JieKTpocB513M, M TaK)Ke B yqe6HOM rrpo:u;ecce CII6fYT MM. rrpocp. M.A. EoHq­

EpyeBMqa rrpH qTeHMM rreKIJ;Mii, rrpoBe,neHMM rrpaKTMqecKMX 3aH5ITMH M rra6opaTopHbIX 



pa6oT no KypcaM «CBepXIDIOTHbie cenrn H «McKyccTBeHHbIH HHTemieKT B cenrx 

CB5l3H». 

4. Ily6JiuKan;uH no TeMe .r.uccepTau;uu 

0CHOBHbie pe3yJioTaTbI ,n:HccepTau;HH H3JIO)l(eHbI B 19 orry6rrHKOBaHHbIX 

pa6oTax, B TOM 11Hcrre B 3 pa6oTax, orry6JIHKOBaHHI>IX B )l(ypttarrax H3 rrepe11H5I BAK 

MHHHCTepcTBa o6pa3oBaHH5I H HaYKH PoccHiicKoii <l>e,n:epau;HH; B 9 pa6oTax, 

orry6nHKOBaHHDIX B rpy,n:ax, HH,n:eKcHpyeMI>IX Scopus H Web of Science, H 7 

rry6JIHKa:UH5IX B .n:pyrHX H3,n:aHH5IX H MaTepHarrax KOH<Pepettu;Hii. 

5. Co.r.ep~auuH .r.uccepTau;uu 

5.1 TeKcT ,n:HccepTau;HH oTJIHllaeTC5I TO"llHI>IM, rro,n:po6HDIM H ,n:oxo,z:i:qHBI>IM 

H3JIO)l(eHHeM rrpe,n:MeTHOH o6JiaCTH, OIIHCaHHeM o6neKTOB HCCJie,n:oBaHH5I, MeTO.Ii:OB H 

pe3yJioTaTOB HCCJie,n:oBaHH5I, ocpopMJieH aKKypaTHO, B COOTBeTCTBHH c rpe6oBaHH5IMH 

f QCT. CIIHCOK HCIIOJib30BaHHbIX JIHTepaTypHbIX HCTO"l!HHKOB OcpOpMJieH TaK)l(e B 

COOTBeTCTBHH C Tpe6oBaHH5IMH f QCT. 

5 .2 MaTepHarr ,n:11ccepTau;HH H3JIO)l(eH B norH11ecKoii rrocrre,n:oBaTeJII>HOCTH, 

OTBe"llaIOmeii rpe6oBaHH5IM rrpoBe,n:eHH5I HaY"lJHbIX HCCJie,n:oBaHHH, HMeeT u;eJIOCTHOCTb 

H BttyTpeHHee e,n:HHCTBO co,n:ep)l(aHH5I. 

5 .3 Borno,n:I>I o6ocHoBaHI>I H 11eTKO oTpa)l(aIOT pe3yrroTaTI>I rrpoBe,n:eHHI>IX 

HCCJie,n:oBaHHH. 

5 .4 ,n:11ccepTau;1151 rrpe,n:cTaBJieHa B BH,n:e PYKOIIHCH, BKJII011aeT BBe,n:eHHe, 4 

rrraBI>I, 3aKJIIOlleHHe, rrpHJIO)l(eHHe, H CIIHCOK JIHTeparypoI, BKJIIO"llaIOiu;HH 111 

HaHMeHOBaHHH. ,n:11ccepTau;H5I co,n:ep)l(HT 160 crpaHH:UbI TeKCTa, BKJIIOlla5I 51 pHCYHKa 

H 10 Ta6rrHu;. 

6. 3aMeqauuH no .r.uccepTau;uouuoii: pa6oTe 

6.1. B rrepBoii rrraBe ,n:11ccepTau;HH rrpH rrpoBe,n:eHHH attarr113a cyiu;ecTBYIOIUHX H 

rrepcrreKTHBHI>IX TexttonorHH rrepe,n:allH ,n:aHHI>IX .z:i:rr51 rrpHJIO)l(eHHH MHTepHeTa Bemeii, 

B TOM "llHCJie ,n:JI5I YMHI>IX ropo,n:oB, 6omo u;errecoo6pa3HO BI>I6paTI> arrI>TepHaTHBHyro 

cpopMY rrpe,n:cTaBJieHH5I MaTepHarra (HaIIpHMep, Ta6JIH"llttyro ). 



6.2. Bo BTopoH: rJiaBe rrpH rrpoBe,n:eHHH aHaJIH3a MeTo,n:oB MapmpyTH3a:UHH 6omo 

HHTepeCHO .IJ:OIIOJIHHTeJioHO rrpoaHaJIH3HpOBaTh pe3yJioTaTbI HCCJie,n:oBaHHH 

3HeproIIOTPe6JieHH5I .[(JI5I pa3JIHqJJJ,IX aJirOpHTMOB MapmpyTH3a:u;HH, "CIT06oI 

rro.z:i:-qepKHJTh 3<P<l>eKTHBHocTh rrpHMeHeHH5I .IJ:JI5I YCTPOHCTB HHTepHeTa Bemeii c 

6aTapeHHhIM IIHTaHHeM. 

6.3 . B .[(HCCepTa:UHH B pa3HhIX KOHTeKCTax HCIIOJih3YJOTC5I TepMHHhI 

reTeporeHHDIH illJII03 C COKparu:eHHeM fill H heterogeneous gateway COKparu:eHHeM 

HG, "CITO 3aTpy.IJ:H5IeT BocrrpH5ITHe MaTepHana. 1(eJiecoo6pa3HO HCIIOJih30BaTo e.IJ:HHDIH 

<PopMaT rrpe.n:cTaBJieHH5I. 

6.4. IlpH pa3pa6oTKe MO,[(eJIH o:u;eHKH KOMIIJieKCHOro IIOKa3aTeJI5I Ka"l!eCTBa 

COe,[(HHeHH5I He 6oIJI o6ocHOBaH BDI6op MeTo,n:a orropHoIX BeKTOpOB .[(JI5I o6y-qeHH5I 

MO,[(eJIH. 

6.5. Ha CTPaHH:Ue 66, Ha pHcyttKe 14 «Ilpe.n:BapHTeJII>HM o6pa6oTKa ,n:aHHDIX c 

pa3MepOM OKHa = 10» IIpHB0.[(5ITC5I HaHMeHOBaHH5I IIOJieH Ha aHrJIHHCKOM 5!3hIKe: 

srcAddr, seqNum, payload, packetSize H .n:p., o,n:HaKo HH B TeKcTe .IJ:HCcepTa:u;HH, HH B 

TeKcTe aBTope<l>epaTa pacIIIH<l>pOBKH 3THX COKpameHHH He rrpHBO.[(HTC5I. 

6.6. Ha CTpaHH:Ue 70 He rrpHB0.[(5ITC5I II05ICHeHH5I rrapaMeTpOB rayccoBCKOro 5!.[(pa 

.[(JI5I o6y"CieHH5I MO,[(eJIH. 1(eJiecoo6pa3HO rrpHBeCTH rrapaMeTPhI H o6ocHOBaTb HX 

BoI6op. 

0,n:HaKO, JKa3aHHDie 3aMe"l!aHH5I He 5IBJI5IIOTC5I KpHTH"l!HhIMH H He CHIDKaIOT 

o6meii IIOJIO)l(HTeJibHOH o:u;eHKH pa60ThI. 

7. BLIBO.IJ:LI u JaKJnoqeuuH 

,l.(HccepTa:UHOHHa5I pa6oTa <l>aM BaH ,l.(aii «Pa3pa6oTKa Mo,n:eJieii H MeTO.IJ:OB 

MapmpyTH3a:UHH B 3Hepro3<P<l>eKTHBHhIX 5I"lleHCThIX ceT5IX .[(aJibHero pa,n:eyca 

,n:eHCTBH5I» 5IBJI5IeTC5I 3aKOH"l!eHHOH Hay-qHO-KBaJIH<l>HKa:UHOHHOH pa60TOH. 

B .[(HccepTa:u;HH pemeHa 3a.z:i:a-qa, HMe10maH cymecTBeHHoe 3Ha"lleHH5I M5I 

OTpaCJIH CB5!3H, a HMeHHO pa3pa6oTaHbI MO,[(emr H MeTO.[(bI MapmpyTH3a:UHH ,n:JI5I 

3Hepro3<P<l>eKTHBHhIX 5I"lleHCThIX ceTeH .[(aJibHero pa.n:eyca ,n:eHCTBH5I. 



ABTOpec]:>epaT a,n;eKBaTHO OTpa)l(aeT OCHOBHOe co,n;ep)l(aHirn ,n;HccepTaIUWHHOH 

pa60Tbl. 

Ha ocHoBaHHH H3JIO)l(eHHoro C"CJHTaIO, tITO ,n;HccepTau;irnHHaH pa6oTa cl>aM BaH 

,[(aii «Pa3pa60TKa MO,n;eneii H MeTO,Zl;OB MapIIIpyTH3aU:HH B 3Hepro3c]:>c]:>eKTHBHbIX 

HtieHCTbIX cenrx ,Zl;aJibHero pa,n;Hyca ,n;eHCTBHH» OTBetiaeT BCeM KpHTepHHM, 

rrpe,n;MlBJIHeMbIM B OTHOIIIeHHH KaH,n;H,n;aTCKHX ,n;HccepTa:UHH, KOTOpbie ycTaHOBJieHbI 

rrrr. 9-14 IloJio)l(eHHH o rrpHcy)l(,n;eHHH y-qeHbIX cTerreHeii (yTB. IIocTaHOBJieHHeM 

IIpaBHTeJihCTBa Pel> OT 24.09.2013 N2 842), a ee aBTop cl>aM BaH ,[(aii 3aCJIY)l(HBaeT 

IIpHCy)l(,n;eHHH y-qeHOH CTerreHH KaH,n;H,n;aTa TeXHHtieCKHX HaYK no crre:O:HaJibHOCTH 

2.2.15 - CHcTeMhI, ceTH H ycTpoiicTBa TeJieKOMMYHHKa:UHH. 

,[(on:eHT Kac]:>e,n;pbl HHcj:>OpMaTHKH, 

AneKceii CepreeBHtI KoBzyHeHKO 

OpraHH3a:UHH: cI>e,n;epanhHoe rocy,n;apcTBeHHoe 610,n;)l(eTHoe o6pa3oBaTeJibHoe 

y-qpe)l(,n;eHHe BbICIIIero o6pa30BaHHH (( y cj:>HMCKHH rocy,n;apCTBeHHbIH aBHa:UHOHHbIH 

TeXHHtieCKHH YHHBepcHTeT». 

IlotITOBbIH a,n;pec: yn. Kapna Map Kea, ,n;. 12, r. Y c]:>a, Pecrry6JIHKa EaIIIKOpTocTaH, 

450008. 


