
OT3hIB 

oqrnu;i;ranbHoro orrrroHeHTa Kon6aHeBa Mttxattna OneroBw:rn Ha ,r:i:ttccepTauyno 

AMMapa Canexa Antt MyTxaHHbI Ha TeMy«Pa3pa6oTr<a H ttccne,r:i:oBaHne KOMrrner<ca 

MO,r:i:eneH: H MeTO,r:J:OB HHTerpaU:HH rpaHffl:IHbIX BblqHcJieHHH B cenrx CB513H II51TOfO H 

rnecToro IIOKOJieHHH» 

rro crreu:HaJibHOCTH 2.2.15. CttcTeMbI, ceTH 11 ycTpottCTBa TeneKOMMYHHKau:ttH: 

Co)lep~auue )lHccepTau:uu 

.D;ttccepTaU:H51 COCTOHT H3 BBe,r:i:eHH51, 6 rnas, 3aKJIIOLfeHlrn, CIIHCKa JIHTepazypbl . ' 

H ,r:i:Byx rrpirno)l(eHHtt. Pa6oTa co,r:i:ep)l(HT 393 cTpaHHU: MaIIIHHOIIHCHoro TeKcTa, 75 

pttcyHKOB, 25 Ta6nm.J; rt CIIHCOK mnepazypbI H3 366 HaHMeHOBaHHH. 

Bo sse,r:i:eHHH o6ocHOBbrnaeTc51 aKTyanbHOCTb Hccne,r:i:osaHHtt, cq>0pMynttpoBa­

HbI u:enb, 3a,r:i:aL£H, HOBH3Ha 11 rrpaKTHqecKa51 3HaqHMOCTb pa60TbI. 

B rnase 1 rrpose,r:i:eH attan113 pa3BHTH51 ceTeil CB513H II51Toro H rnecToro rroKone­

HHtt, ponH H MecTa rpaHHLIHbIX tt/HJIH TyMaHHbIX BbIL£11cneH11il B rrpou:ecce co3,r:i:aHH5l 

H pa3BHTUH 3THX ceTeH, a TaK)l(e TeXHOJIOfHH 6ecIIHJIOTHbIX neTaTeJibHbIX arrrrapaTOB 

(BITJ1A), rrporpaMMHO-KOHqrnrypHpyeMbIX ceTe:H SDN (Software Defined Networks), 

ceTett B3aHMo,r:i:elicTBH51 ycTpolicTso-ycTpolicTBO D2D (Device-to-Device), ceTeli as­

TOM0611nbHoro TpaHcrropTa VANET (Vehicular Ad Hoc Networks), 6ecrrHJIOTHbIX aB­

TOMo6ttne:H, I1HTepHeTa Ber.u:eli. 

B rnaBe 2 ,r:i:n51 HHTerpanbHoro peweHH51 rrpo6neMbr pa3Mer.u:eHH5l KOHTponne­

poB MYJibTHKOHTponnepHo:H ceTH H 6anaHcHpOBKH Harpy3KH rrpe,nJIO)l(eHo cosMeCTHO 

HCIIOJ1b30BaTb KJiaCTeptt3aU:HIO cenf H MeTa3BpHCTHLfeCKHH xaoT11qecKHH anropHTM 

«po.sI canbrn>. ITpH 3TOM pa3pa6oTaH MOJJ.H<PHU:HposaHHbIH anropHTM «po5I caJihII», 

qTo II03BOJIHJ10 ,r:i:o6H.TbC51 JIY1IIIIHX pe3yJibTaTOB B cpaBHeHHH KaK c IIIHpOKO H3BeCT­

HbIMH MeTa3BpHCTHqecKHMl1 anropHTMaMH «p05I qacTHU:» (PSO) ll «ceporo BOJIKa» 

(GWO), TaK n c rrpe,r:i:bI.lJ.yr.u:eli BepcHeli xaoTHqecKoro anropHTMa «po51 canhm> 

(CSSA). 

B rnase 3 paccMoTpettbI Borrpochr I1HTerpau:1rn rpaHHqHJ:>IX BbILIHcneHnli B 

CTPYKTYPi ceTH «B03.lJ.YX-3eMn5l» )J,J15l ceTeli I1HTepHeTa Ber.u:ei1: BbICOKOH H cBepxBbI­

coKoH rrnoTHOCTH. Pa3pa6oTaHa Mo,r:i:enb ceTH, B KoTopoli rrpe,r:i:JIO)l(eHo )],AA YMeHb­

rnemrn 3a.nep)l(KH H 3HeprorroTpe6neHH51 HcnoJib30BaTb Mo6HJibHbie cepBepbI rpa­

HHqHbIX Bbl1IHCJieHHH, pacrroJIO)l(eHHhle Ha 6ecnHJIOTHbIX JieTaTeJihHbIX arrrrapaTax 

(EITJ1A), a TaK)l(e MeTo,r:i: Bbirpy3Kl1 T.paqnma c Ha3eMHOH ceTH Ha M06HJibHbie cepBe­

pbI rpaHW:IHbIX BbILIHcneHHH Ha ETIJJA. Pe3yJibTaTbI Mo,r:i:enHpoBaHJ,rn IIOKa3ann, LITO 

rrpe,r:i:JTo)l(eHHhre Mo,r:i:enb H MeTO.lJ. 06ecrreq11saIOT cyr.u:ecTBeHHoe yMeHbIIIeHHe 3a­

.nep)l(KH ll 3HepronoTpe6neHH5l, a T3K)l(e ,Ll.OJIH 3a6JIOKHpOBaHHbIX 3a,r:i:aq rrpH Bhirpy3-

Ke TpacpHKa no cpasHeHHIO c H3BeCTHblMl1 perneHH5JMH. 

B rnaBe 4 pa3pa6oTaHa apx1neKTypa ceni c y.rrbTpaMa.rroi1 3a)J,ep)l(KOH Ha ocHo­

Be rpaI-IH"llllhIX Bbrqttcnem1H: (MEC) H rrporpaMMHO-KO:tHpttrypttpyeMbIX ceTeH (SDN) 

)J,J15l IIOBbIIIIeHH51 o6r.u:ei1: Ha)J,e)l(HOCTH cenI H ee Macrrna6ttpyeMOCTH B ycnOBH51X Bbl­

COKOH IlJIOTHOCTH TpacpHKa. Tipe,r:i:JIO)l(eH TaK)l(e MeTO)J, KJiacTepH3aU:HH Ha 6a3e B3aH-



Mo.n;eH:cTBHH y cTpoH:cTBo-ycTpoH:cTBO D2D c l(eJibIO o6ecneqeHH51 rroKpbITH51 ceTH 

)],JI51 ll,eHTpanH30BaHHO He.n;ocTynHhIX y3nos. 

rnaBa 5 npe.z:i;cTaBJT51eT pa3pa6oTaHHbIH aBTOpOM MeTO)], C03)],aHl-UI M06HJibHOH 

SDN, B KOTopbre KOHTponnepbI SDN ycTaHaBJIHBaIOTC51 Ha )],BI-DKYIUHec51 o6neKTbI, 

HanpHMep, aBTo6ycbI, )],JI51 o6ecneqemrn CB513H B BbICOKOTIJIOTHbIX H CBepxrrJIOTHblX 

ceT51X 6G. 
rnaBa 6 IIOCB51IUeHa MeTO)],y rrporH03HpOBaHH51 TpatjmKa B BblCOKOTIJIOTHbIX H 

CBepxrrJIOTHbIX ceT51X 11HTepHeTa Belll,eH. TipH '.HOM npe)],JIO)l(eHa apXHTeKrypa IIO­

CTpoeHH51 ceTH 11HTepHeTa Belll,eH c WHpOKHM HCIIOJib30Bam1eM TeXHOJIOrHI1 TyMaH­

HbIX Bbrq11cJieHHM. 

3aKJIJOqeHHe KOHCTaTttpyeT Hatt6onee Ba)l(Hbre pe3yJihTaThI pa6oTbI. 

BHe.n;peHtte pe3ynhTaToB .z:i;11ccepTall,HOHHOM pa6oThI rro.n;Tsep)l(.n;eHo aKTaMH 

II5ITH opraHIBaU.HM. 

AKryaJibHOCTb TeMbI ,lJ,HccepTau;uouuoii pa6oTbI 

HaqttHa5I c cepe.n;HHbI BToporo .z:i;ec51nrneTH5I XX seKa Be.n;yTc5I ttccne,r:i:oBaHH.sI 

TaK Ha3hIBaeMbIX ceTeli TI5IToro rroKoJieH115I (5G), TaK)l(e Ha3brnaeMbIX ceT5IMH IMT-

2020, a y)l(e B 2018 ro)],y HaqaJIH roBOpHTh 0 cne.n;yIOlll,eM. rneCTOM IlOKOJieHHH ceTeM 

- 6G mm NET-2030. )J.n5I 3THX ceTei1 6bIJIH orrpe.D,eJieHbI TPH ocHOBHhie ycnyr11: 

- pacrn11peHHa5I M06HJibHa5I llIHpOKOIIOJIOCHa5I CB513b, rrpe.z:i;Ha3HaLJ.eHHa5I )J,JI51 

npe.D,OCTaBJieHIUI a6oHeHTaM MofornhHbIX ceTei1 BhlCOKOCKOpOCTHoro ,IJ,oczyna K ceTH 

HHTepHeT; 

- cBepxHa)],e)l(Ha5I Me)KMallIHHHa51. CB513h c ynhTpaMaJihIMH 3a.D,ep)l(KaMH, 

CB5I3aHHa51 c KOHl(enu.neif TaKTHJihHoro HHTepHeTa H ceT5!MH CB513H c ynhTpaBhtCOKOM 

Ha,IJ,e)l(H OCThIO; 

- MaCCOBa5! Me)l(MallIHHHa5I CB5!3b, Bhlpocrna5! H3 KOHU.eIIll,HH 11HTepHeTa 

Belll,eH H BKJIIO"CfaIOlll,a.51 B ce65I TaK Ha3bJBaeMhie CBepxrrJIOTHbie cen1. 

BHe.D,peHHe HOBhIX ycnyr H rrpHHU.HTIOB ITOTpe6oBaJIO KopeHHoro rrepeCMOTpa 

MHOrHX rrpHHl(HITOB ITOCTpoeHH51 ceTeM CB5I H, B TOM qHcne H H3-3a H3MeHemur 

o6neMa H xapaKTepa . TpacpHKa, COCTaBa H cpopMbl rrpe.D,OCTaBneHH51 

HmpopMal(HOHHbIX ycnyr, Tpe6osaHHH K Ka'l!eCTBY o6cJiy)!<HBaHH51. IlpH 3TOM 

Ba)l(HeiirnyIO pOJib Ha'lJHHaIOT HrpaTb BOIIpOCbI pa3MeII.J,eHH5! Bhil.JHCJIHTeJibHbI X 

pecypcoB Ha ceTH CB5I3H. OcHOBHbie pa6oThI B 3TOM HarrpaBJieHHH pa3pa6oToK H 

HCCJle,l],OBaHHH CB5l.3aHhl c B03MO)KHOCTbIO HCITOJ1h30BaHH5l TaK Ha3bIBaeMbIX 

rpaHW:IHhIX 11/HJIH TyMaHHbIX BhflIHCJleHHM ,Il.J151 HOCTpoeHH5! ceTeH CB5l.3I1 II51TOro H 

rnecToro noKoneHIDI. 

c yLJ:eTOM H3J10)1(eHHOro TeMa ,Il.YICcepTaI..l,HOHHOH pa60TbI, IlOCB511..l(eHHOH 

pa3pa6oTKe H HCCJie,IJ,OBaHHIO KOMilJieKca MO,IJ,eneii H MeTO)J,OB HHTerpaU.HH 

rpaHHLIHblX Bbl'lJHCJieHHH B ceT5IX CB5I3H illITOro H rnecTOf'O IlOKOJieHHM, 5IBJI5IeTC5l 

aKTyaJ'1bHOH H HMeeT 60J1bWOe TeopeT11qecKoe H npaKTW:IeCKOe 3HaqeHHe. 



~OCTOBepHOCTh " HOBH3Ha 

HaY'IHhIX UOJIO~euuif, BhIBOAOB " p eKOMeHAau:uif 

HoBI13Ha Bcex nonyqeHHhIX HayqHhIX pe3yJihTaToB BhITeKaeT H3 

KOMTIJieKCHOCTH MO)leJiett H MeTO)lOB, OCHOBaHHhlX Ha TeopHH TeJieTp aqrnKa 11 TeopM.11 

MaCCOBOf'O 06cJiy)l(11BaHmI, Teop11H OilTHMl13al.J,11H, Teop1111 Bep051THOCTeH, a TaK)l(e 

MeTa3BpHCTHqecKl1X anropHTMax H MeTo.nax HMHTal.l,HOHHOf'O MO)leJIHpoBaHH5I. 

HayqHoi1: HOBH3HOH o6na,naroT cne.nyIOmHe pe3y11hTaThI ,nHccepTauim: 

MeTO)l IlOCTpoeHl151 MYJlhTHKOHTpOilJiepHOH ceTl1, OCHOBaHHhlM Ha 

1:1HTerpaI1bHOM perneHHl1 3a,naq no pa3Meil.l,eHHIO KOHTpo1111epoB B 

MYJihTPIKOHTponnepHbIX ceT51X, 6a3Hpyrom11J1c51 Ha MeTa3BpHcT11qecKOM a11rop11TMe 

BCJle)lCTBHe CJlO)l(HOCT_H pewaeMbIX 3a,naq, l1 anropHTMe 6aJJaHCI1pOBKH Harpy3KH, 

IT03BOJI51eT o6ecneqJ1Th Hawnyqrnee HCITOJih30BaHHe pecypcoB KOHTpOilJiepoB B TaKH:X 

ceT5Ix; 

- MO)lH<pHl.l,HpoBaHHhIH anropHTM xaon1qecKoro p051 caJihIT )lJI51 HCIIOJib30BaHH5I 

B wepapx11qecKHX KJ13CTepHbIX ceT51X clus-CSSA no3BOJI51eT yMeHhllIHTh )lOJIIO 

OTKa30B B o6cJiy)l(HBaHHH co CTOpOHhl KOHTponnepa 11 ysem1q11Tb o6mee 

l1CI10Jlh30Bam1e CHCTeMbl BO BCeM )lHana30He ll3MeHeHH51 3a,D;ep)KKl1 OT 1 MC .no 10 MC 

no cpaBHemno KaK c umpOKO 113BeCTHblMI1 MeTa3BpHCTHqecKHMH anropHTM3Ml1 po51 

qacTHU PSO (Particle Swann Optimization) 11 ceporo BOJlKa GWO (Grey Wolf 

Optimization), TaK 11 c npe.nn1.nymei1: Bepc11ei1: xaoTw-recKoro anropHTMa po51 canon 

CSSA (Chaotic Salp Swarm Algorithm). ITpH 3TOM ,IJ;J151 Ha116011ee CJlO)l(Horo c11yqa51 

3a,nep)l(KH Bemfq11Hol1 B 1 MC Bhmrp1rrn no .none OTKa30B 11 no o6meMy 

HCnOJlh30BaHl1IO Cl1CTeMbl .LJ:OCTl1raeT 3HaqeHl151 6onee, qeM B 2 pa3a; 

- Mo,.a:enh 11 MeTo,.a: HHTerpawm rpaHHLJHbIX BhrqHcJJeHHH B cTpyKTYPY cer 11 

«B03,nyx-3eMJrn:» .ami: cereil l1HTepHeTa Bemeil BbICOKOH H csepxBhICOKOH 

nJIOTHOCTH, B KOTOpOM npoue.aypa Bbirpy3KH TpaqrnKa ~rnmieTC5I rpexypoBHeBOH, 

npw-IeM Ha OKOHeqHhIX ycTpOHCTBax 11CnOJih3yeTC51 11porpaMMHbIH npoqmnHpOBil.l,HK, 

orrpe.z::i:en51IOil.l,HH CJIO)l(HOCTh BhILJHCJI51eMOH 3a,.a:aqn, a 110 pe3yJihTaTaM ero pa60Thl 

MexaHH3M 11pHH5ITl15I perneHH51 onpe,nemreT· Heo6xo,.a:11MocTb Bhlr py3Kl1 rpatjrnKa. 

KpoMe Toro, Ha BTopoM ypoBHe 11poue.aypn1 BhirPY3KH Tpacp11Ka cepBep EITJIA, Ha 

KOTOpbIH Bbirpy)l(aeTC51 TpacpHK, MO)l(eT np11H51Th peweHHe B ycJJOBI151X 

He,.a:ocTaTot.rnoro o6oeMa pecypcoB Bhrrpy3HTh Tpaqm:K Ha cepBep .apyroro EITJIA. 

ITpH 3TOM pe3yJihTaThI Mo.nen11poBaH115I ,.a:oKa3a1111, qro 06ec11eq.vrna10rc51 YMeHhWeHHe 

3a,.a:ep)KKH .no 6onee, t.JeM s 2 pa3a no cpaBHeH11IO c ceThIO 6e3 HcrroJih30BaHH51 

TeXHOJIOf'HH rpaHHLJHblX BhiLJHCJieHHH H Ha 30-40% no cpaBHeHHIO c ceTbfO c 

HCnOJib30BaHMeM TOJlbKO Ha3eMHhIX rpaHWIHhIX BbI'-lHCJieHHH. KpoMe Toro, 

HCITOJih30BaHHe OITTHMI13al.J,HH Ha OCHOBe MeTa 3BpHCTiifqecKoro xaOTiifqecKoro po51 

canhrr ,naeT ,nononmneJibHhIH BbmrphIW OKOJJO 10% 110 cpaBHeHMIO c 

HCnOJih30BaHHeM HeonTHMl1311pOBaHHOro anropHTMa; 

- MeTo,.a: nocTpoeHl151 ceT11 c HHTerpau11ei1 Tex!rnnor11il MEC, SDN 11 D2D .D;JI51 

no.n.aep)l(KJ1 rrpI1I10)l(eHI1H 6ecn11JlOTHhlX aHTOMOforneii· 11 anropHTM KJ13CTepH331.(11H 

Ha OCHOBe B3aHMO,.a:eilcTBHH D2D .nmr TpaHC110pTHhIX cpe,D;CTB B HerroKpbIThIX 30Hax 

11 J],JI51 Bbrrpy3Kl1 TpacpHKa ceTH B perHOHax c 11HTeHCl1BHhIM )lBH)l(eHHeM .aaeT 74% 



rrpHpOCTa rrpOI13BO)],l1TeJibHOCTI1 CHCTeMbI B TepMHHax Bepo5ITHOCTI1 6JIOKI1pOBKI1 

3a,n:aq; 

MeTo,n: rrporH03HpoBaHH5l Ha ocHoBe CNN LTP-CNN, KOTophIH 

rrpe,n:CKa3hIBaeT TpaqmK ceTH Io T ITO HHcpOpMaUHif 0 COCT05IHI15l cenJ 3a 

ITpe)],hI.LJ:YIUHH HHTepBaJI BpeMeHlf, peaJII13YIOIUHHC51 Ha TyMaHHhIX Y3Jiax, KOTOpbie 

ITpe,n:cTaBJI5IIOT co6oi1: OCHOBHYIO qacTb ceTeH IoT/5G IT03BOJ15IeT ITpe,n:cKa3bIBaTh 

TpacpMK ceTM IoT c TOqHOCTbIO OKOJIO 90%; 

- MeTo,n: pa3MerueHH51 SDN-KoHTponnepoB B MYJlhTH KOHTpo nnepHhIX ceDIX, 

KOTOpbIH npe.n:ycMaTpHBaeT pa3Meruemrn KOHTponnepoB Ha M06l1JlbHhIX y311ax ceTeH 

VANET, HarrpttMep, aBTo6ycax, .n:n.si: o6ecneqemrn CB513l1 B n110THhIX H csepxn110THhIX 

ceT.si:x 6G l1 B3aHMo,n:ei1:cTBJUI c TYMaHHOH cpe.n:oi1: ycTpoilcTB cen1, no3BomreT 

yMeHbWI1Tb 3a,n:ep)Key Ha 60% no cpaBHeHHIO c Tpa,n:HUHOHHbIMH MO)],eJ15IMM 

rpam1qHbIX BhJqMcJieHHH, a TaK)Ke CHM311Tb ITOTpe6mieMyIO 3Hepr1110 Ha 72% no 

cpasHeHHIO c MeTO)],OM Fog-MEC. 

HayqHoil HOBI13HOH 06na,n:a10T TaK)Ke: 

- Mo,n:enh rr MeTo,n: HHTerpau.1111 rpaH11qHhIX BhILJ:McneHHH B cTpyKTYPY ceTrr 

«B03,n:yx-3eMJI5l» )],JI.51 ceTei1 I1HTepHeTa Beruei1 BhICOKOH 11 cBepXBhICOKoli ITJIOTHOCTH 

o6ecrreqHBaIOT YMeHhIIIeHHe 3HepronoTpe6neHH5l .n:o 6onee, qeM B 2 pa3a ITO 

cpaBHeHHIO c ceThIO 6e3 HCIIOJib30BaHH.51 TeXHOJIOrHH rpaHrrqHbIX Bb1q11cneHHH. 

KpoMe Toro, 11crronh30BaHHe OITTHMM3aUHH Ha ocHoBe MeTa 3BpHCTMqecKoro 

xaoTrrqecKoro p05I canbn .n:aeT )],OnOJIHHTeJibHblH BhmrpbIIII B 5-10% ITO cpaBHeHMIO c 

HCIIOJih30BaHHeM HeOIITI1MH3HpoBaHHOro anropHTMa; 

- Mo.n:errh 11 MeTo,n: HHTerpaurrrr rpaHHL[HbIX Bb1q11cneHHH B cTpyKTYPY ceTH 

«Bo3,n:yx-3eMJI5l» ,n:n.51 ceTeli I1HTepHeTa Berueli BhICOKoli 11 csepxsb1c0Koi1 n110THOCTH 

o6ecneqifBaIOT yMeHbIIIeHHe )],OJIH 3a6noKrrpoBaHHbIX 3a)],aq no BhITPY3Ke Tpacp11Ka B 

,n:eC5ITKH pa3 no cpaBHeHYIIO c ceTbIO 6e3 HCnOJib30BaHM5I TeXHOJIOrl1i1 rpaHWIHhIX 

BhILJ:HCJieHHH, B pa3bl ITO cpaBHeHHIO c ceTbIO c HCnOJlb30BaHHeM TOJibKO Ha3eMHbIX 

rpaHML[HbIX BblL[MCJieHMH. I1cnOJib30BaHMe onTMMM3aUMM Ha OCHOBe MeTa 

3BpMCTlPieCKoro xaoT11qecKoro po5I canon He .n:aeT npaKTHqecKH 3Haq11Moro 3cpcpeKTa 

no cpaBHeHHIO c HeOITTMMM3HposaHHhIM anrop11TMOM. KpoMe Toro, orrpe.n:eneHhI 

3aBMCI1MOCTI1 3HaqeHHH 3a,n:ep)KKH, 3HepronoTpe6JieHI1.51 H )],OJIH 3a6JIOKHpoBaHHbIX 

3a,n:aq no BhirPY3Ke TpacpHK(l OT nJIOTHOCTI1 ceTM. 

).:(ocTOBepHOCTb HayqHbIX IIOJIO)KeHMH, BblBO)],OB H peKOMeH,n:au11i1: 

)],HCCepTaUHOHHOH pa60Tbl o6ecneL£MBaeTC5l: 

BCeCTOpOHHHM aHaJIM30M rrpMHUMnOB ITOCTpOeHM.51 ·cospeMeHHbIX ceTeH 

IT5ITOro 11. IIIeCToro IIOKOJieHMH; 

KOppeKTHblM I1CIIOJlb3o'BaHMeM-MaTeMaTWieCKOro annapaTa; 

L[lfCJieHHbIMM oueHKaMM, ITOJiyqeHHhIMM c noMOlll,bIO MeTO)],OB MMMTaUHOHHOro 

M o.n: errttposaHH5I. 

l(eHHOCTb )],MCCepTaUHH )],JI.51 HayKM l1 npaKTHKM onpe,n:eJI5leTC5l CMCTeMHbIM 

xapaKTepoM I1 qeTKOH nocTaHOBKOH npo6JieMhl MCCJie)],OBaHM5I, yqeTOM WHpOKOro 

Kpyra cpaKTOpOB, BJ1l1.5IIOIUHX Ha npouecCbl cpyHKtiHOHI1pOBaHH5l ceTeH IT5ITOro l1 

wecToro IIOKOJieHHH. 

K Ba)KHhIM ,n:ocTOHHCTBaM pa6oThI TaK)Ke cne.n:yeT OTHecnt crre,n:y10lll,ee: 

TeopeTML[eCKMe nOJIO)KeHH.51 )],H.CcepTaUMH )],OBe)],eHhI )],0 KOHKpeTHbIX MO)],eJieH 



II MeTO,IJ,OB; 

rrpe,D,JIO)l(eHHbie MeTO,IJ,bI MoryT 6bITb HCIIOJib30BaHbI rrp11 HCCJie,IJ,OBaHHH I1 

IIOCTpoeHHI1 ceTeH CB5I3H II5ITOrO I1 rnecToro IIOKOJieHH5I. 

Ilo5ICHIITeJI.bHa5I 3aTIHCKa HarrncaHa ,Il,OCTaTOLJ:HO rpaMOTHO, IIO,D,po6Ho, 

xoponmM HayqHo-TeXHIILJeCKHM 5I3blKOM. 

Pe3yJI.bTaTbI pa6oT.bI ccpopMynHpoBaH.bI B aBTopecpepaTe ,IJ,Hc cepTau:m1 11 13 7 
rreqaTH.bIX pa6oTax. Co,D,ep)l(aHne aBTopecpepaTa 11 ony6nIIKoBaHHbIX B Haycrnoi:J: 

rreLJaTII MaTepnaJIOB ,IJ,OCTaToqHo IIO,I1,po6Ho OTpa)l(aeT CO,D,ep)l(aHIIe 

,IJ,H ccepTau:n OHHOH pa6oTbI. 

OcHOBHbie IIOJIO)l(eHH5£ HCCJie,IJ,OBaHII5I II3JIO)l(eH.bl B 24 p a6oTax, KOTOp :ble 

ony6nHKOBaH.bI B peu:eH3HpyeM.bIX :>KypHanax II3 rrepeLJH5I BAK, H 87 pa6oTax, 

orry6nttKOBaHHbIX B Tpy,D,ax, HH,IJ,eKc11pyeMbIX Scopus 11 Web of Science, a TaK)l(e 

npoIIIJIII anpo6au:mo H_a 4 Bcepoccm1cKIIX n perIIoHaJJ.bHbIX KOHcpepeHU:II5IX, a TaK)l(e 

32 Me)l(,IJ,yHapo,D,H.bIX KOHcpepeHU:H5IX. 

IlpaKTHqecKaH ueHHOCTh OOJiyqeHHhlX pe3yJihT3TOB 

IlpaKTIILJeCKa5I u:eHHOCTb pa60T.bI COCTOHT B C03,IJ,aHI1l1 HayqHo-o6ocHOBaHH.bIX 

peKoMeH,IJ,aU:HH no HHTerpau:1111 rpaHHLJHbIX tt/HJIH TYMaHH.bIX BbILJHcneH11H B 

COBpeMeHHbIX ceT5IX CB5I3I1 c yqeTOM MaCCOBOro BHe,n;peHI15[ HOBblX ycnyr CB5I3l1, 

BKJllOLJ:a5I ycnyrH TenenpHCYTCTBI15£, LJTO peaJIH3yeTC5I KaK B MeTO,IJ,l1Kax 

rrnaHI1pOBaHI15I ceTeH CB513H IlAO «rI1ITPOCB5I3b», TaK l1 B Me)l(,IJ,yHapO,Il,HbIX 

cTaH,D,apTax (peKoMeH,IJ,aU:H5IX) CeKTopa cTaH,I1,apT113au:11n :meKTpOCB5I3II 

Me)l(,IJ,yHapo,D,Horo coI03a :rneKTpOCB5I3H. · 

IlonyqeHHbie pe3ynbTaT.bI MoryT 11crronh30BaTbC51 B yqe6HoM npou:ecce Ha 

ypoBHe MarHCTparypbI l1 acrrHpaHrypbI rrp11 1.J:TeHHH KypcoB TeopeTHl.J:eCKoro l1 

rrpHKJia,IJ,HOro xapaKTepa, TaKHX KaK «CeTH CB5l3l1», «I1HTepHeT BeII.J,eH», 

«TaKTI1JlbHbIH HHTepHeT>> l1 ,Il,p. 

flpaKTHl.J:eCKYIO u:eHHOCTb pe3yJibTaTOB ,n;nccepTau:i-m xapaKTepH3yeT 60JibWOe 

1.J:HCJIO aKTOB BHe,D,peHH5l I1 rrpe,D,JIO)l(eHHH B BH,ZJ;e BKJia,ZJ;OB B CeKTOp CTaH,D,apTI13aU:HI1 

:rneKTpocB5I3H MC3 Ha I1K 11 11 MK 13. 

3aMeqaHHH no COLl,ep~aHHIO H O<)>OpMJieHHIO )],HCcepTauuu 

flepeqncneHHbie 3aMetiaHI151 He yMeHbIIIaIOT o6II.J,yIO IIOJIO)l(HTeJibHYJO 

xapaKTepHCTHKY pa6oTbI. MeTo,n;onornc1ecKne 3aMeLJaHH51. cKopee yKa3bIBaIOT Ha 

HanpaBneHlf5£ )J.aJI.bHeHIIIHX nccne)J.oBaHHH. 

06rn,ee 33KJIJOqeuue 

,ll,nccepTau:110HHa5l pa6oTa A.C.A.MyTxaHHbI, npe,D,cTaBJI5£eT co6oi:J: 3aKOHLJeH­

HYIO HayqHyIO pa6oTy, B KOTOpoli Ha BbICOKOM TeopenrqecKOM ypoBHe perneHa Hayq­

HmI npo6JieMa pa.3pa6oTKI1 I1 I1CCJie,IJ,OBaHI15I KOMIUieKta MO,IJ,eneH: I1 MeTO,IJ,OB HHTe­

rpaU:MH rpaHHLJHbIX nhrnM TyMaHH.bIX B.bI"CJHCJieHHll B ceT5IX CB51.3I1 Il5ITOro I1 rnecToro 

rroKoneHHH )J.JI51 rno6an.bHoro cpparMeHTa Bo3,IJ,yx-3eMJI5I KOHU:eTIU:Hl1 SAGSIN, 5IBJrn-



eTC5I 3aKoHqeHHOH HayqHo-I:ICCJie,n:oBaTeJibCKOH pa6oTOH, KOTOpa5I o6na,n:aeT HayLJ.HOH 

HOBH3Hoil 11 rrpaKTHLJ.ecKoil 3HaLJ.HMOCTbJO rronyLJ.eHHhIX B Heil pe3yJibTaToB. MaTepw­

aJibI I:ICCJie,n:oBaHI:I5I B .L:J:OCTaTOLJ.HO IIOJTHOM o 6oeMe OTpa)l(eHbI B rry6nttKaUI:I5IX aBTOpa 

1:1 rrpOillJII:I arrpo6aUHJO Ha MHOrOLJ.I:ICJieHHbIX Me)l(,n:ynapo,n:HbIX 1:1 BcepOCCI:IHCKHX 

nayLJ.HbIX KOHcpepeHU:I:l5IX. ABTOpecpepaT IlOJIHOCTblO 1:1 Toqno OTpa)l(aeT co,n:ep)l(aHI:Ie 

.rrnccepTau:1:11:1. 

Ha ocHoBaHHH BbIIlleCKa3aHHoro c111:1TaJO, LJ.TO ,n:wccepTau:m1 MyTxaHHbI 

AMMapa Canexa Anw «Pa3pa6oTKa w ttccne,n:0Ban1:1e KoMrrneKca Mo,n:eneil 1:1 MeTO.L:J:OB 

I:IHTerpau:ww rpaHI:ILJ.HbIX BhfIII:ICJTeHI:IH B cenrx CB5!3I:I II5ITOrO 1:1 IlleCTOro IIOKonem:IH» 

IIOJIHOCTblO COOTBeTCTByeT KpHTepI:I5IM, ycTaHOBJieHHbIM «ITOJIO)l(eHHeM 0 rrop5I,n:Ke 

npttcy)l(,n:eHI:I5I yqeHbIX CTerreHett», YTBep)l(,n:eHHoro IIOCTaHOBJieHI:IeM ITpaBHTeJibCTBa 

PoccniicKoil <De,n:epaU:IIII OT 24.09.2013 r. M~ 842 (s pe,n:. ITocTaHosneHH5I 

ITpaBIITeJibCTBa P<D OT 18.03.2023 N 415), rrpe,n:o5IBJI5IeMhIM K ,n:wccepTaU:H5IM Ha 

co1:1cKaH1:1e yqeHoil cTerreHH ,n:oKTopa HayK rro crreu:IIanbHOCTH 2.2.1 5. C1:1cTeMbI, ceTH 

II ycTpoilcTBa TeJTeKOMMYHHKau:11il, a ee aBTop, MyTxaHHa AMMap Canex A n.II 

3aCJIY)l(HBaeT rrpHCBOeHJrn eMy yqeHOH CTerreHH .L:J:OKTopa TeXHI:ILJ.eCKI:IX HayK no 3TOH 

crremrnnhHOCTII. 

«27» H05!6p5I 2023 r. 
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ITpocpeccop Kacpe,n:pnr «11HcpopMau:1:10HHhJX c.IIcTeM II TexHonorIIil» <Dr.SOY B ITO 
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