
0T3hlB 

oqrn.IJ,l1aJibHOro OTIIIOHeHTa Ha )J.MCCepTaIJ,mo 

ApTeMa H11KonaeBi-rqa BonKOBa «Pa3pa6oTKa 11 11ccrre)J.0BaH11e KOMrrrreKca 

MO)J.erreH H MeTO)J.OB IIOCTpoeHIDI ceTeH CB5!3H Ha OCHOBe TyMaIIHbIX BbJq:acrreHHH 

M rrpe)J.OCTaBJieHIDl ycnyr TenerrpwcyTCTBH5I», rrpe)J.CTaBJleHHYIO Ha COMCKaHMe 

yqeHOH CTerreHH )J.OKTOpa TeXHWieCKMX HayK no cneu::wanbHOCTM 2.2. 15 -
«CMCTeMbl, ceTH M ycTpOHCTBa TeJieKOMMYHMK31.l,HH». 

AKT)'aJihHOCTh TeMbl AHCcepTau;uu. 

CospeMeHHbIH 3Tarr pa3BMnu1 ceTeH M cwcTeM CB5!3M oTm'.IqaeTc51' pocToM 

HHBeCTMIJ,HH B HOBYID HI·IHOBaIJ,HOHHyIO KOMITOHeI-ITy' LITO CB513aHo c 

Heo6XO)J.fIMOCTblO KaK C03)J.aHM5I HOBblX IlO)J.XO)J.OB K pacrrpe)J.eJieHmo p ecypcoB 

cenI, TaK H IT05IBJieHMeM HOBhIX pecypcoeMKl1X ycnyr. K Ha:w6onee pecypcoeMKMM 

cne,n:yeT OTHeCTH ycrryry TenerrpHCYTCTBH51. 3Ty ycrryry MO)J(HO B HeKOTOpOM 

CMbicrre CLJ:MTaTb 3TarroHHOH. Ecn:w ceTb crroco6Ha rrpe,n:ocTaBmITb ee c 

np11eMJieMblM ypoBHeM KaqecTBa, TO MO)J(HO cqwTaTb, qTo Ha)J.e)J(HOCTh ceTM 

cooTBeTCTsyeT Tpe6oBaHM51'M ycrryr URLLC 11 mMTC, KJIIOqesbIX c TOl.{Kl1 3peHIDl 

ceTeH 5/6G. Pa3BHTHe Texttorrorw:H 11 anropHTMOB pacnpe)J.en eHH51 pecypcon ceTM 

npMBerro K II05IBJieHHIO TyMaHHhIX BbILJ:HCJieHMH, a )J.JISI rrpe,n:ocTaBJieHIUl ycrryr 

TerrerrpwcyTCTBM51 c Tpe6yeMbIM KaqecTBOM ,n:a)J(e IIOTpe60BaJIMCb C03)J.aTb 

KOHIJ,eIIIJ,HlO MeTaBcerreHHbIX. B HTOre B03HHK p51,n: HOBbIX HayqHhlX npo6neM, B TOM 

q:acrre IIOCTpOeHMe apxineKTypbl ceTH Ha OCHOBe TyMaHHbI X BbILJ.HCJJem·rH M 

npe,n:ocTaBJieHHe ycrryr IlOJib30BaTeJISIM c npe:wMyrn:eCTBeHHbIM MCITOJib30BaHMeM 

TexHorror:w:H TenenpwcyTcTBH5I. Mo,n:errM M MeTO)J.hI )J.JISI perneHH5I MMeHHO 3THX 

rrpo6neM, pa3pa6aTbIBaIOTC5I H p e rnaIOTC5I B )J.3HHOH )J.HCCepTaIJ,MOHHOH pa60TC, M, 

cne,n:oBaTeJibHO, TeMy 3TOH )J.HCCepTaIJ,HOHHOH pa60Tbl crre,n:yeT CT.{HTaTb 

aKTYaJibHOH. 

HoBH3Ha 11ayq11blx noJiome1rnu, BhIBOAOB u peKOMCHAau;uil. TcopeTuqccKasi n 

npaKTHqecKaH u;eHHOCTh AHCcepTaJJ;HOHllOH pa60Tbl. 

,[(wccepTaIJ,IUI COCTOHT H3 BBe)J.eHH5I, 6 rrraB, 3aKJIIOl'.JeHM5I, CIIHCKa 

JIMTepaTypbI M .IJ.Byx npHJIO)J(eHMH. ,[(wccepTaU:MOHHa51 pa6oTa 113JIO)KeHa na 330 

CTpaHMIJ,ax, BKJIIoqaeT B cefo1 57 pwcyHKOB, 8 Ta6nwu:, CIIMCOK JIMTeparypbl 113 365 
HaHMeHOBaHHH. 

HayqHa5I HOBM3Ha ,n::wccep Tau;:w:w 3aKJIIOLJ.aeTC5I B cne)J.y10rn:eM: 

Pa3pa6oTaHHa5I HOBa5.l apxineKTypa ceTeH CB5I3M OTJIMLJ.aeTC51OT113BeCTHblX TeM, 

t.JTO see ycrryrM CB513H rrpe,n:OCTaBJI5IIOTC51 Ha Hen Ha OCHOBC TyMaITHbIX 

BbP·lMCJieHHH, o6pa.3yIOlll,MX TyMaHHOCTM )].JUI )J.l1HaM11qecKoro pacnpe)J,eJieI-IIUI 

1 



pecypcoB cenr, LITO II03BOmieT yMeHblllHTb ,n;omo TpaqrnKa, rrocTyrra10w,ero B 

.si.n;po ceTH .n;o 20%. 

Pa3pa6oTaHHhie MO)J;eJib H MeTO)J; IIOCTpOeHH51 cereii CB513H o6mero 

IIOJih30BaHH5I OTJIH'Y:aIOTCJI OT H3BeCTHbIX TeM, "'ITO c U,eJibJO rrpe.uocTaBnemrn 

ycnyr TerrerrpHCYTCTBIUI B ceJibCKOM MeCTHOCTH H Tpy,n;HO)J;OCTYIIHhlX pattoHax 

rrpeJJ:JIO)KeHO HCilOJib30BaTb pacrrpe.uerreHHbie opKeCTpaTOpbI COBMecnrn c 

TyMaHHhlMH BblqHcrremrnMH H JJ:HHaMHqecKyio KJiaCTepH3au;mo JJ:JI5l 

o6ecrreqeHH5I MaKCHMaJibHOH cra6HJihHOCTJiI KJiacrepa 6e3 Heo6xo.n:HMOCTH 

MHrpaU,JiIJiI MHKpocepBHCOB. 

Pa3pa6oTaHHhie Mo.n:errb 11 MeTo.n: cpyHKUHOHHpoBamrn ceTH 0T1mqa10Tc5J oT 

JiI3BeCTHbIX rrpHMeHeHHeM 6eccepsepHOM apxi.-ITeKTYPhl .[(llil MHrpaU,JiIH rpyrrrr 

THIIOBbIX MHKpocepBHCOB rrpH npHMeHeHHH MeTa3BpHCTHqecKoro arrropHTMa 

CTaJiI cepbIX BOJIKOB JJ:llil orrpe,n;erreHmI rpynnhI ycTpOMCTB, Ha KOTopym 6y.n:eT 

MHrpHpOBaTh rpyrrrra KOHTeHHepoB c MHKpocepBHCaMH. 3TO II03BOJI5IeT KaK 

orrpe.n;eJIJiITb rpyrrrry ycTpOHCTB, a He OT,n;errbHOe ycTpOHCTBO, TaK H yMeHblllHTh 

BpeM51 rrpHH51TJiI51 pellleHH51 0 MH:rpaumr B ,n;eC51TKJiI pa3 ITO cpaBHeHmo c 

JiI3BeCTHblM MeTa:rnp11cr11qecKJiIM aJirOpHTMOM po51 qaCTl11J,. 

Pa3pa6oTaH MeTOJJ: MHrpaU,11JiI M11KpocepB11COB I-Ia OCHOBe corn acoBaHHOfO B 

MC3 HOBoro rrpoToKona MaplllpyT113aU,1111 B cpe.n:e JJ:HHaMWiecKHX TyMaHHhIX 

Bhl"lfJiICJieHHH, OTJIHqa10m11.Hc5l OT 113BeCTHbIX TeM, "'ITO OH o6ecrret.J:HBae'r 

B3aJiIMOJJ:eHCTBHe ycTpOHCTB TyMaHHhIX Bb1q11cJieHHH .[(JI51 MHrpaU,HH 

MHKpocepB11COB, H , IIpH 3TOM, II03BOJI51eT )],OCTH"lfh CHH)J(eHH.SI 110Tpe6mr eMOM 

3Hepr1111 ycTpOHCTBaMH TyMaHHbIX BblqJ1CJieHHH Ha 41 % 11 yMeHblllHTh .[(OJIIO 

IIOTep.HHHbIX rraKeTOB B cpe.n;HeM .n;o 34%. 

Pa3pa6oraHHa.sI MOJJ:eJib .uaHHbIX JJ:JI51 .ll,aTqHKOB H aKTyaTopoB, a TaK)Ke Mero,n; 

rrepe.n:aLIH ,n;aHHbIX, OTJI11qa:IDm11ec.51 OT H3BeCTHbI X TeM, t.J:TO )],aHHbie 

<l>opMHPYIOTC51 c HCIIOJib30BaHl1eM KOCTIOMa Terrerrp11cyTCTBH5I H nepe.ll,aIOTC.51 B 

o6oeKThI MYJihTHBceneHHhIX, Harrp11Mep, umppoBhie 11/ 11JIH cpH311qecK11e 

aBaTapbI, l{TO II03BOIDieT 06ecrreq11Tb Ml1HJiIM113aU,mo cyMMapHblX H3.ll,ep)J(eK Ha 

OlllH6Kl1 KBaHTOBaHH.H JiI 3aJJ:ep)J(KY rrepe.n;aq11 .n;aHHbIX. 

TeopeTJiiqecKa51 3HaLJl1MOCTb pa60Tbl COCTOJiIT B pa3pa6oTKe JiI HCCJie,n;oBaHHH 

KOMIIJieKca Mo.n;eneii 11 MeTO.D;OB IIOCTpoeHH51 ceTeH CB513H Ha OCHOBe TyMaHHbIX 

BbJq11cJieHHH JiI MHrpaU,HH M11KpocepBHCOB )J;llil o6ecrreqeHH.sI B03MO)J(HOCTJiI 

peamnau.1111 Ha ceTH Pocc11.HcKoi1 <I>e.n:epau:m1 ycnyr TeJierrpHCYTCTBH51. Ba)J(HbIMH 

pe3yrrbTaTaM11, HMeIOIUHMl1 cymecTBeHHYIO TeopeT11qecKyIO U,eHHOCTb, 

rrpe,n;cTaBJI51IOTC51 MO)],eJib .n:aHHbIX )J;JI51 ,n;aTqHKOB H aKTyaTopoB .[(JI5I KOCTIOMa 

TeJierrpHCYTCTBH.51, a TaK)J(e MeTO)], rrepe.n:aqJiI 3Tl1X ,n;aHHhIX B o6'beKTbI U,HcppOBhIX 
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YIIYI1nr c)?113wiecK:ax aBaTapoB, no3Bomnorn;Yie o6ecrret:JHTh Ml1HHMH3aum-0 

cyMMapHbIX 113,n:ep)l(eK Ha onrn6KH KBaHTOBaHH51 H 3a,n:ep)l(KY ITepe,n:a-q11 .n:aHHI>IX. 

CaMOCT051TeJibH)'lO 1-iayqHyIO ueHHOCTb HMeIOT pe3yJJhTaTbl ITO ITOCTpoemno 

ceTei1 CB513l1 Ha OCHOBe pacITpe.n:eneHHbIX opKeCTpaTopoB, qTo COBMeCTI-IO c 

TyMaHHblMH Bb1q11cneHIDIMH .n:aeT B03M0)l(HOCTb npe.n:ocTaBJICHIDI ycrryr 

Terrenp11cyTcTBM5I B cerrhCKOH MeCTHOCTM H Tpy.n:Ho,nocTyITHhIX paiioHax. 

I1paKTHt:feCKa51 3HaqHMOCTb ,n:HccepTaUHOHHOH pa60TbI COCTOHT B C03,n:aI-Uil1 

HayqHo-o6ocHOBaHHblX peKOMeH.n:au11i1 TIO C03,n:aHHIO ceTeH CB513l1 Ha OCHOBe 

TyMaHHhIX Bblt:fHCrreHHH .ll:Jl51 ITpe.n:ocTaBrreHH51 ycrryr Terrenp11cyTCTBl15I, "l.fTO 

pean113yeTC5I KaK B MeTO,l1;HKe nrraH11poBaHID1 CeTeM: CB.513H IT.AO «rl1TIPOCB5I3b », 

TaK H B Me)l(,nyHapo,n:HhIX CTaH.n:apTax MC3-T. 

ITorryqeHHhie B ,n;HccepTaUYIOHHOH pa6oTe pe3yrrbTaThI BHe.n:peHbI B ITAO 

«rl1TIPOCB.513b» ITpH pa3pa60TKe MeTO,l1;HKl1 nrraHHpOBaHJ·rn ceTeif CB513l1 , l3 ct>rBY 

H1111P ITPH BblIIOITHeHHH rocy.n:apCTBeHHblX KOHTpaKTOB ITO HayqHo-TeXHI14eCKOMY 

11 MeTO.ll:H"l.feCKOM)' 06ecITeqeH111-0 BhrnonHeH115I M11HHCTepcTBOM mrcppoBoro 

pa3BHTIDI, CB513I1 11 MaccoBbIX KOMMyH11Kau11-H cpyHKUHH A.n:MHHHCTpaum1 cn51311 Pct> 

B BH,ne BKna.n:oB B rpy,nhI MC3-T, B CaHKT-I1eTep6yprcKOM rocy.uapcTBeHHOM 

yH11Bepc11TeTe TeneKOMMYHHKaUHH HM. npoc]?. M .A. EoHq-EpyeBHYa npn 

rrpoBe,neHHH HMP ITO MerarpaHTY «I1ccrre.n:oBaH11e ceTeBhIX TexHonornii c yrrhTpa 

MaJJOH 3a.uep)l(KOH l1 CBepXBbICOKOH ITJIOTHOCThIO Ha OCHOBe llIMpOKOfO 

rrpMMeHeHM.51 MCKYCCTBeHHOfO HHTenneKTa .ll:J151 ceTeH 6G» ITO corrrallleHmo c 

M11HHayKM P<l>, npn BhIIIOJTHeHHH HHP "I1pMK.rra,n:Hbie HayYHhre 11ccne,n,0BaHM5I B 

o6naCTI1 C03,n:aHH51 ceTeH CB51311 2030, BKJ11{)qa51 ycnyr11 Tenenp11cyTCTBJUI c ceTeBOH 

IlO)J)J.Cp)l(KOH, l1 3KCrrepHMeHTaJJhHa5I ITpoBepKa pellleHHH rrpM no.n:roTOBKe 

OTpacrreBbIX Ka.n:pon" B 2023r., a TaIOI<e rrpH qTeHHH JieKUI1H, npoBeL(eHI1I1 

rrpaKTI1'4.eCKHX 3aH51THH l1 na6opaTopHhIX pa6oT .ll:Jl51 CTy.n:eHTOB rrpoc]?HJibHblX 

cITeu1rnrrhHOCTei1. 

CTeneHh o6ocuoBauuocTn u JJ.OCTOBepnocTn Hayq111>1x noJioJKcnuii, BhlBOJJ.OB H 

pe3yJihT3TOB, c<l>opMyJIHpoBaHHhIX B ,LJ;HCcepTa11,uom-1oii pa6oTe. 

,[(OCTOBepHOCTb l1 CTeIIeHb o6oCHOBaHHOCUI HayqHbIX norrmKeHHH, BblBO.ll:OB 

H pe3yJibTaTOB .n:nccepTaUHOHHOM pa60Tbl no,n:TBep)l(.n:aeTC51 KOppeKTHblM 

rrpnMeHeH11eM MaTeMaT11qecKoro annapaTa, pe3ynoTaTaM11 HaTypHoro 11 

HMHTaUHOHHOro Mo,n;enHpoBaHH51, pearrH30BaHHOfO Ha MO,D;eJibHOH CCTI1 B 

CI16rYT, a TaK)l(C llIHpOKHM CIICKTpOM rry6nHKaUHH H BblCTyrr.rreHHH KaK Ha 

poCCHHCKHX, TaK I1 Ha Me)l(L(yHapO)J,HbIX Hayl'.fHbIX K01HpepeHUI151X. 

OcHOBHbie pe3ynhTaTbI )J,HccepTaUHOHHoif pa6oTbI 06cy)l()J,an11c& Ha 

pOCCI1MCKMX I1 Me)f()J,yttapo,n:HhIX KOHrpeccax, KOHcpepeHI.~M.51X l1 ceMHHapax, cpe.n:11 
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KOTOpbIX OTMeTHM "2nd International Meet & Expo on Robot Intelligence 

Technology and Applications (ROBOTMEET2023) (BaHKyBep, Ka1-rn.ua, 2023), 

Distributed Computer and Communication Networks (DCCN 2023) (MocKBa, 

2023), Second International conference on Cybersecurity, Cybercrimes, and Smart 
Emerging Technologies (3p-Pirn.u, Cay.uoBcKa5I Apamrn, (2023-2024), UN 

Metaverse: Think-a-Thon Virtual Worlds Revolutionizing Smart Sustainable Cities 

& Communities ()KeHeBa, IllBei1r~ap1rn, 2024), 23rd International Conference on 
Next Generation Wired/Wireless Networks and Systems (NEW2AN), (JJ:y6ai1, 
OA3, 2023 ), 7th International Conference on Future Networks & Distributed 

Systems (ICFNDS) (,1fy6ai1, OA3, 2023), International Conference on Advanced 

Computing & Next-Generation Communication, ICACNGC 2023, CaHKT­
ITeTep6ypr, 2023 11 .np. 

0CHOBHbie pe3ynhTaTbI .IJ:HCCepTaU:I1I1 I13flO)KeHbl B 11 Hay1IHblX CTaTbIDC, 
orry6n11KoBaHHhIX B )KypHanax 113 rrepeqH5I BAK np11 MHH06pHayK11 Pocc1111, B 19 

pa6oTax B I13.IJ:aHI15IX, BKmoqeHHbIX B Me)K,n:yHapo.n;Hhie 6a3hl U:I1THpOBaHI151 w oS H 

Scopus 11 B .npyn1x HayqHbIX H3.IJ:aHI15IX. 

3aMeqaHHH no AHCCepTaQHOHHOH pa6oTe. 

l. B TeKCTe np11cyTCTByeT HeKOTOpa51 l136bITOL£HOCTb, B KOTOpOH HeT 

Heo6xo.n11MocT11 c TOlJKH 3peHH51 co.nep)KaHI151 pa6oTa. Hanp11Mep, rrepetJeHb 

rno6anbHbIX u:eneH: ycToH:1I11soro pa3BI1TI15I Ha cTp. 15-16 .n;MccepTau:110HHoli 
pa6oTbI. BbIBO.IJ:bI rro rnaBe 1 Morn11 6hITh Han11caHhI 6onee KOHKpeTHo. 

2. IloH51THe «MeTaBceneHHa5I» 5IBn5leTC5I O.IJ:HHM 113 6a30BhJX B 

.n11ccepTan:i-mHHOH pa6oTe, o,n:HaKo, BnepBbie B OCHOBHOM TeKCTe 3TOT 

TepMHH BCTpeqaeTCH Ha cTp. 96 .n11ccepTau:vm, a orrpe.uenem1e 
MeTaBceneHHOH .n;aHO mmlh Ha CTp. 105 , H, rroqeMy-To Ha aI-ffJlHHCKOM 5!3bIKe. 
KaK cne.ncTBHe, B03HHKaIOT nonpochI no 0T1u1qmo Koi-iu:enu:11i1 
«MeTaBceneHHOH» 11 «MynhTHBCeJleHHOH» (CM. CTp. 99). 

3. Pa3,n:en 2.3 IIOCB5IIIJ.eH on11caHHIO HOBOH apx11TeKTYPbl cenr, OCHOBaHHOH Ha 

Kottu:enu:nM TyMaHHbIX BhrcmcneHHH. PaJ.nen cne.uosano .nononHHTb 
KOHKpeTHbIMll npMMepaMH peanM3aU:MI1 apXHTeKTYPbl 11 6onee 

HHcpopMaTHBHbIMH pMCYHKaMH. HeKOTOpb1e rrono)KeHH5I pa3,n:ena 2.4 
rrpe.ncTaBIDIIOTC5I cna6o o6ocHoBaHHbIMH. Harrp11Mep, He HCHO, not.JeMy .non5l 
Tpacp11Ka BHYTPM KnacTepa HMeeT 6eTa pacrrpe.ueneH11e. Bbrno.u 4 B TeKcTe 
rnaBbl 2 He rrpOKOMMeHTHpOBaH. 

4. B rnaBe 3 p11cyHoK 3 .2 cpaKnrqecK11 5IBJ15IeTcH rrosTopoM p11cyHKa 2.1. B 

cpopMyrre (3 .1) OTCYTCTBYIOT rrepeMeHHbie Xe, Y c, Zc. 3aronosoK pa3.uena 3 .2 
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co.n;ep:ann TepMHH «To11el.fttb1i1: rrpon;ecc He:H:Matta CKoTTa», o.n;ttaKo no 

TeKCTY pa.3.n:ena TepMHH OTCYTCTByeT 11 He orrpe.n;eneH. 

5. B nrnBe 4 rrpe.n:naraeTC51 )J.JI51 peam13an;Mu ,n;MHaMwiecKHX TyMaHHbIX 

BbI1111CJieHHH 11CIIOJib30BaTb 6eccepBepHyIO apXHTeKTypy. TipH 3TOM 

HCIIOJih3yeTC5I IIOWITMe «BhICOKOHarpy)l(eHHa5I ceTh», KOTOpoe cne.n;yeT XOT5I 

6bI B rrpHMepax orrpe.n:errMTh c HCIIOJih30Bamrn LJ.MCJIOBbIX 3HaqeHHM, 

npHH51TbIX B HOpMaTHBHbIX OTpacneBbIX .n;oKyMeHTax. 3TO Tpe6yeTCSI .n;mI 

onpe.n;eneHH51 KpllTepueB MHrpan;HH cepBHCOB H, CJie)J.OBaTeJibHO, MeTo.n:a 

MHrpa1(HH. 

6. Ha pucyHKax 4.4, 4.5 11crronh30BaHbI aHnmiicKHe TepMHHhI, He 

onpe.n:eneHHI>Ie n o TeKcTy pa6oThI. ArrropMTM PSO TpMBHaJieH H He Tpe6yeT 

OIIHCaHH51 Ha rrceB,n;OKo.n;e KaK B Ta6min;e 4 .3 . 

7. Tpe6yeTC51 6onee nonHoe 06ocH0Bam1e Bh16opa .LJ:JUI H:ccne.n;oBaHHH B 

pa3.n;ene 4.4 HMeHHO aJiropHTMa CTaH cepbIX BOJIKOB, a He 11.HhIX anropHTMOB. 

8. B .n;HccepTan;wu pa6oTe co.n;ep)l(HTCSI p.sI.n; orreLJ.aToK H HeToqHocTeii. 

HarrpHMep, Ha CTp. 174 B TeKCTe .n:aHa CChIJIKa Ha pHc.3 .4, XOT5I Ha caMOM .n:ene 

.n:anI>Heiirnee orrHcaH11e H.n;eT npo pHc.3 .3. 

0TMeqeHHbie He.n;ocTaTKI1 He CHM)l(aIOT 1(eHHOCTM pe3ynhTaTOB )lMCcepTal(llll 

.n;n51 TeopHH H rrpaKTHKH. ,IJ,11ccepTa1(HOHHa5I pa6oTa ApTeMa H11KonaeB1-11rn BonKOBa 

«Pa3pa6oTKa H HCCJie.n;oBaHMe KOMIIJieKca MO)lene:H: H MeTO)lOB IIOCTpoeHJUI ceTeii 

CB5I3I1 Ha OCHOBe T)'MaHHhIX BhP·Il1.CJleHHH H rrpe.n;ocTaBJieHH51 ycJ1yr 

TeJierrpHCYTCTBH5I>> 5IBmieTC5I 3aKoHqeHHOH Haycrno-KBa.nmp11Ka1(HOHI-IOH pa60TOM. 

,[(11ccepTa1(H5I COOTBeTCTByeT cne.n;yroll(HM nyHKTaM rracrropTa CIIe1(I1aJihHOCTH 

2.2.15 - CwcTeMhI, ceTM H ycTpoH:cTBa TeneKOMMYHMKal(Hii: 4,9,10,12 11 18 . 

B .n;11ccepTa1(MH pewe1-1a HayqHa51 rrpo6neMa pa3pa6oTKI1 H Hccne.n:oBaHHSI 

KOMIIJieKca Mo.n;enei1: H MeTO.D:OB IlOCTpOeHH5I ceTei1 CB5I3l1 Ha OCHOBe TyMaHHbIX 

BhJqHcneHHH H npe.n:ocTaBneHH51 ycnyr TenenpHcyTCTBnsr B MYJihTHBcerre1-11-1oi1 rrpH 

I1CIIOJlh30BaHHH KOCTIOMOB TenenpHCYTCTBH5I, HMeIOI1(a51 Ba)l(HOe 31-1aqe1-1He .LJ:JI5I 

orpacmi n;HcppoBoro pa3BHTH51 H CB5I3H. ,Il,HccepTa1(I151 orse-qaeT KpvnepH5IM, 

H3JIO)l(eHHhIM B II. 9 «IlOJIO)l(eHH5I 0 rrp11cy)l()leHHH yqeHblX CTene1-1ei1», 

yTBep)l(.n;eHHoro rrocTaHosneHHeM TipamnenbCTBa PoccHi1cKoi1 <t>e.uepan;i:-nr OT 24 

ceHT516p51 2013 ro.n:a N5! 842 B pe.n;aK1(HH OT 25.01.2024. ABTopecpepaT rronHOCTbIO 

OTpa)l(aeT OCHOBHOe co.n:ep)l(aHHe .LJ:HCCepTa1(HOHHOH pa60Tbl. 

,[(MccepTan;HoHHa.H pa6ora «Pa3pa6oTKa H Hccne.n:oaaI-I11e KOMrrneKca 

Mo.n;eneH: H MeTO.LJ:OB IlOCTpoeHH51 ceTe:H: CB5I3H Ha OCHOBe TyMaI-IHbIX BbILJ:HCJieHHM H 

rrpe.n:ocTaBneHH51 ycnyr Tenerrp11cyTCTBirn» 3acny>KHBaeT rroJIO)l(MTen 11-1oi1 ou,e1-1K11, 

5 



a ee aBTOp - ApTeM H11KorraeB1rq BorrKOB - rrp11cBoett11.sI yc-i:ettoi1: cTerreH11 .LJ.OKTopa 

TexmPieCKMX ttayK no cneu:irnrrbHOCTM. 2.2.15 - C11cTeMhI, ceT11 11 ycTpoi1CTBa 

Terr eKOMMYHMKaIJ;MH. 

22. 11.2024 r. 

O<l>HQHaJibHhlii onnouenT: 

3aBe.n.yrom11i1 Kacpe.n.poil 
Teop1111 sepo51THOCTeH. 11 K11:6ep6e3onacHocTM PY ,lU-I, 
,D;OKTOp TexHI.-rqecKHX ttayK, 

rrpocpeccop 

TI0.n.rr11ch K. E . CaMyilrrosa y.n.ocToBep51ID. 

YqeHhIH ceKpeTapb Yqettoro coBeTa 

cpaKyJihTCTa cpl13l1KO-MaTeMaTMl.{CCKHX 

11: ecTeCTBCHHbIX ttayK PY ,lU-I 

Cne,ll.eHHH 06 onnoneuTe: 

CaMyH.non KoHCTaI-ITHH EBrenheBH"C.J 

51.[(0B JtlBaH CepreenHq 

CaMyi1noB KottcraHTmI EnreHbeanq, rpa)K.n.a1m cc11iicKoi1 <De).l.epaum1, ).l.OKTOp 
Textt11qecK11x HayK no crreu:11anhHOCTI1 05.12.13 - C11cTeMhI, cern 11 YCTPOHCTBa 
TeneKOMMYI-IHKaU:HH, npocpeccop, 3aBe;...i:y1-0m11i1 Kacpe,r(pOM TCOpI1I1 Bepo51TIIOCTCH I1 
K116ep6e3orracHocT11 PY ,l.J.H. 
,lJ.11ccepTau:1rn Ha COHCKaHMe yqeHOM crerreHl1 ).l.OKTOpa Tex1rnqecKI1X nayK «MeTO)_(bl 
attan113a 11 pacqeTa ceTei1 c11rHan113au:1111 11 MYJihT11cepn11cIIhIX ccreH: c O).l.HOa)..(pccHbIMH 11 
MHoroa.upecHhIMl1 coe.n.m-ieHH5IM11» 3au~11w:eHa B 2005 ro).l.y no cne1~11anbHOCT11 05.12.13 
- C11cTeMhI, ceTH 11 ycTpoi1cTBa TeneKOMMy1rnKau:11i1. 

<De)J.epanbHOe rocy.n:apCTBeI-IHOe aBTOHOMHOe o6pa30BaTeJlbHOe yqpe)K).l.e1111e BbICIJICro 
06pa30Ba1m51 «Pocc11iicK11i1: y1-umepc11TeT .n:py)K6h1 Hapo.n.on 11MeH11 IIaTp11ca JlyMyM6hrn 
A.ll.pec: 117198,r. MocKna,yn.MnKnyxo-MaKJia.sI,6 
Ten.: +7 (495) 434-70-27 
Email: rector@rudn.ru 
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