
OT3bIB OcDI1IU1AJibHOro OITTIOHEHTA 

Ha .z:n1ccepTauino AJID-CBeliTH ManHK A. M. 

«l1ccne,IJ.OBaHHe H pa.3pa60TKa MO,IJ.eneli H MeTOJl.OB l10CTpOeHH51 I1HcppacTpy1<TyphI 

ceTell aBTOHOMH~ffO TpaHcrropTa c HCITOJib30BaHHeM TeXHOJIOrHH l1cKyCCTBemrnro 

l1HTeJIJI e KTa»' 

no crreuttaJibHOCTH 2.2.15 - CttcTeMbI, cenI H ycTpolicTBa TeJieKOMMYHHKaUHH 

Ha COI1CKaH11e yLieHOH CTerreHI1 KaH,IJ.I1,IJ.aTa TeXHHLieCKHX HayK 

AKTyaJJhHOCTh TeMhI J.J,uccepTaQuouuou pa6oThI 

CeTI1 5G H CJie,IJ.yIOIUHe ITOKOJieHI151 rrpe,IJ.Ha3HaqeHbI ,Il.JI51 HHTerpaUI1I1 Bcex ceTeH 

M06HJibHOll H cpHKCHpOBaHHOH CB513I1 ,Il.JI51 o6ecneqeHI151 CBepXBbICOKI1X CKOpOCTeH ne

peJJ:aq11 ,I(aHHbIX, LITO l103BOJI51eT I1CTIOJib30BaTb p51JJ: HOBblX ycnyr c HOBhIMl1 CTpyrny

paMH o6naqHr:,rx Bbrq11cneH11i1, TaKHMH KaK TYMaI-IHbie Bbrq11cneHI15I 11 rpaHHqHhIC Bbr

LittcneH115I . Ba)!(HhIM HarrpaBneHHeM pa.3BHTH51 TexHonor11i1 KOMMYHHKaUHOHHhIX ceTel1 

51BJI51IOTC51 URLLC (Ultra-Reliable Low Latency Communication), KOTopr:,1e co3,IJ,aeTc5I 

B uen51X ,Il.OCTH)!(eHH51 MI1HHMaJibHO B03MO)KHbIX ITOKa.3aTeJiei1 3a,IJ,ep)!(KI1, coxpmurn Bbl

COKYIO Ha,IJ,e)!(HOCTb rrepe,I1.aq11. 0,IJ,Ha H3 ocHOBHbIX ycnyr URLLC 51BJI51eTc51 6ecmrncn

HbIMl1 aBTOM06ttJI51MI1. 

)J,n51 ycrreurnoro co3,IJ.aHtt5I ceTett CB513H rnnoro tt wecToro rroKoneHHH Heo6xo

Jl.l1MO HCITOJib30BaTb MeTO,IJ,bI rrporH03I1pOBaHI151 TpacpHKa. 3TH MeTO,IJ,bI ITOMOraIOT orr

penenHTb KOJIHqecTBO ITOJib30BaTenei1, KOTOpbre 6ynyT HCTIOJib30BaTb ceTb, a TaK>Ke 

oueHHTb o6neM rrepe,IJ.aBaeMbIX ,IJ,aHHbIX. TaKHe ,IJ.aHHbre MoryT 6bITb ttcrronb30BaHhT 

,IJ,JI51 Ol1THMH3aUHI1 ceTH I1 o6ecrreqeHI151 ee CTa6HJibHOtt pa60TbI. 

TexHonor1151 TyMaHI-IbIX Bbrq11cneHttli 51BJUieTC5I O,IJ,HHM tt3 KnmqeBhIX MeTOJlOB 

OITTHMI13aUI1I1 pa60TbI CeTett CB513I1 IT51Toro I1 wecToro ITOKOJieHHH. 3Ta TeXHOJ10fl15I rro-

3BOJI51eT o6ecrreLII1Tb BbICOKYIO CKOpOCTb nepenaq11 ,IJ.aHHbIX l1 yMeHbllil1Tb 3a,IJ.ep>KKI1 B 

pa6oTe ceni. OcHOBHbIM rrpMHUHIIOM TexHonorHtt TyMaHHbIX Bbrq11cneH11i1 5IBJI5IeTC5I 

pacrrpe,IJ.eJieHtte BbILIHCJIHTeJibHbIX pecypcoB Me)!(JJ.Y pa.3JIJ1qHbIMH ycTpOHCTBaMH, qTo 

Il03BOJI51eT CHI13I1Tb Harpy3KY Ha ueHTpaJibI-lbIH cepBep I1 IIOBbICI1Tb rrpOI13BOJ(WreJI h

HOCTb BCeH ceTM. TaK)!(e 3Ta TeXI-IOJIOrl15I IT03BOJI5IeT o6ecrrel.Jl1Th BbICOKI1tt ypoBellb 

6e30TiaCHOCTI1 rrepe,I(aBaeMbIX ,I(aHHbIX. 

l1ccJie,I(OBaTeJIH ,I(OJI)!(Hbl yq11TbIBaTb rrpo6neMbI , B03HHKa10m11e I13-3a orpOMHOro 

KOJIHqecTBa ycTpOHCTB, HX B3aHMO,I(ettCTBI15I, pa3JII1qHbIX TeXHOJIOrHtt I1 OT,I(eJihHhlX 

rrp11nm1<eH11tt c ynoTpaMaJihIMH 3a,I1,ep>KKaM11. l1o3TOMY ,I(JI5I rrpeo,I1,oneH115I 3Tl1X rrpo-

6neM Heo6xo,I1,11Mo pa.3pa6oTaTb 11 crrpoeKTHpoBaTb CTPYKTYPbI 11 MO,Ilem1, 11M11T11py10-

m11e peaJibHYIO TyMaHHYIO Cl1CTeMy. 

Hosu311a naytIHhIX noJJo'.IKe11uu, BhIBOJJ,OB u peKOMeHJJ,aQHH. TeopeTuqecKaH u 

npaKTHl.feCKaSI QCHHOCTh J],HCcepTaQHOHIIOH pa60Tbl. 



,ll,11ccepTau,110HHa5I pa6oTbI H3JIO)KeHa Ha 122 cTpaH11u,ax 11 BKm-oqaeT: BBe)J,em1e, 

4 rJiaBbI, 3aKmoqeHHe, rrpHJIO)KeHHe l1 CITHCOK JIHTepaTypbl, COCT05II1l,l1H 113 82 l1CTOLJ

Hl1KOB. 

B )J,HccepTa~HoHHOH pa6oTe rrpoBe)J,eH aHaJIH3 HarrpaBJieHHH pa3Bl1Tl15I c eTeH 

CB5I3l1, B TOM q11cne 5G, pa3Bl1Tl15I aBTOHOMHblX TpaHcrropTHbIX cpe,UCTB, rrepcrreKTI1B 

11crroJib30Bamrn TexHononri1: MEC 11 TyMaHHhIX Bhrq11cneH11i1 B ceT5IX CB5I3l1 rnrToro 

ITOKOJieHI15I, rrepcrreKTHB l1CITOJ1b30BaHI15I TyMaHHbIX Bbrq11cneHHH B aBTOHOMl!b!X 

TpaHcrropTHbIX cpe,UCTB. 

,ll,eTaJibHOMY aHaJIH3Y 3THX TeXHOJIOfl1H l1 cpopMynHpOBKe u,enei1: l1 3at~al~ 

)J,HCCepTaU,HOHHOH pa60Tbl ITOCB5II1l,eHa rrepBa5I rrrana )J,l1CCepTaU,Hl1. 

Bo BTOpOH rrraBe rrpe)J,JIO)KeH HOBbIH anropHTM, OCHOBaHHbIH Ha r rry6oKOM 

o6yi-IeHHI1 L(JI5I rrporH03HpOBaHirn TpaqrnKa B aBTOHOMHbIX TpaHCIIOpTHbIX cpe)J,CTBaX c 

MHOroypoBHeBbIMH o6rra-Y:Hb!Ml1 BbI-Y:HCJieHH5IMI1 I-Ia OCHOBe )J,ByHarrpaBrreHHOH MO)J,em,;r 

c nonroBpeMeHHOH KpaTKocpo-Y:HOH rraM5ITH) 11 LSTM ( o,uHoHarrpanneHHa5I MO)J,eJi h ) . 

B TpeTbeH rrraBe pa3pa6oTaH MeTOL( rrporH03I1pOBaHI15I CKOpOCTH )J,BmKeIImI 

aBTOTpaHCIIOpTa B 30Hax c HHTeHCHBHbIM )J,BH)KeHHeM Ha OCHOBe L(BmKy 1uero 

rreTaI-OILI,ero TyMaHa 11 CTeKOBOH )J,ByHarrpa13JieHHOH MO)J,eJJH )J,OJJfOBpeMe III-!OH 

KpaTKOCpO-Y:HOH naM5ITI1 (SBILSTM). hhlIT rrpe)],JlO)KeH IIOL(XOL( rrry6oKoro o6y-Y:e H 1151 c 

l1CITOJ1b30BaHHeM CTeKOBOH )J,ByHarrpanrreHHOH )J,0J1fOBpeMeHI !OK 

KpaTKocpoqHott rraM5ITH (SBILSTM). 

qeTBepTa5I rrrana IIOCB5II1l,eHa MOHHTOpHHry Tpacpm<a ycrryr 6ecrrHJ10TllbIX 

aBTOM0611rre:H: B cenrx CB5I3l1 II5ITOfO l1 rrocrre)],yIOILI,HX IIOKOJieHHH )J,JI5I o6Hapy)Ke m rn l1 

paCII03HaBaHI15I aKTHBHOCTH 611011or11-Y:eCKI1X o6neKTOB. 

TeopeTH-Y:ecKa5I 3Ha-Y:HMOCTb )J,HCCepTaU,HOHHOH pa60TbI COCTOHT, rrpe)K)],e BCe1~0 , 

B pa3pa6oTKe MeTO)J,OB )J,HHaMH-Y:eCKHX TyMaHI-IbIX Bbl-Y:HCJieHHH c HCTIOJ1b30BaIIYJ eM 

TexHorror1111 Mo611rrhHhIX rpaHH-Y:HhIX BhI-Y:HcrreHHH MEC 11 ceThIO o6ILI,e)J,ocTy n I-IhIX 

,uaT-Y:HKOB c KOMMYHHKau,110HHbIMH MO)J,YJI5IMH LoRa Mesh )J,JI5I aBTOHOMHoro y rrpaB

JI5IeMoro TpaHcrropTa, -Y:TO CBO)J,HT K Ml1Hl1MYMY ceTeBhie 3a)J,ep)KKJ1 l1 o6ecrre-Y:HBaCT 

Hl13KOe 3HeprorroTpe6rreHHe CHCTeMbl. KpoMe Toro, BeCbMa Ba>KHbIM rrpe)J,CTaBmreTC5[ 

MeTO)J, MallrnHHOfO o6y-Y:eHI15I )J,JI5I rrponI03I1pOBaHI15I TpaqmKa )J,J151 aBTOHOMHOJ'O 

yrrpaBrr5IeMoro TpaHcrropTa. 

ITpaKTJ1qecKa5I 3Ha-Y:HMOCTb )J,HCCepTaU,HOHHOH pa60Tbl COCTOHT B TOM, LJTO no

rry-Y:eHHhie HOBhie HayqHbie pe3yJibTaThl (rrpe)J,rraraeMhIH MeTO)],) MoryT 6hITb J1CI10Jlh-

30BaHbI )J,JI5I o6Hapy)KeHH5I l1 pacII03HaBaHJ15I aKTHBHOCTH 611011or11LJeCKJ1X 0 61,eKTOB 

Ha o60LJHHe )J,OporH, -Y:TO TI03BOJ15IeT yMeHbllIHTb KOITH-Y:eCTBO anap11i1:, Bbl3BaHHbIX )l(V! 

BOTHbIMH l1J1l1 JII-0,[(bMH Ha )J,Opore. TaK)Ke, rrpaKTH-Y:eCKa5I 3Ha-Y:HMOCTb COCTOHT B C03-

,uaHI1l1 MeTOL(HKH rrporH03HpOBaHH5I TpaqmKa B MHOroypOBHeBOH o6naLJHOH CTpywry

pe B cpe)J,ax ceTei1 anToTpaHcrropTa 11 JJ:BH)KYILI,eroc5I TyMaHa. 

ITonyLJeHHbie B n11ccepTau,110HHOH pa6oTe pe3yJihTaTbI HCIIOJib30BaHbI B Cl)e,ue 

paJibHOM rocy)J,apCTBeHHOM 61-0,U)KeTHOM o6pa30BaTeJibHOM yqpe)K,UeHHH BhICLUCf'O 



06pa30Bamu1 «CaHKT-I1eTep6yprcKOM rocy)lapcTBeHHOM ymrnepc1neTe Te11eKOMMy

HHKau11ii HM. rrpocp. M.A. EoHq-£pyeB11qa» (CIT6rYT) rrp11 qTeH1111 neKu11ii, np0Benc

tt1111 rrpaKT11qecK11x 3amn111f 11 na6opaTopHhIX pa6oT. 

)1,ocTOBep1-1qcTb noJJr1eH1-lblX pe3yJJbT3TOB, BblBOAOB H pe1~0MeHA3l(HH 

AHCCepTaQHOHHOH pa60Tbl I10JITBep)K)laeTC5I KoppeKTHbIM rrp11MeHeHHeM MaTeMaTYI

qecKoro arrrrapaTa, pe3yJihTaTaMH HMHTau110HHoro MO)len11poBaH115I, o6cy)K)letrneM 

pe3yJihTaTOB )_ll1CCepTaIJ,HOHHOH pa60TbI Ha Me)K)lyHapO)JHbIX KOHcpepeHIJ,I151X I1 ceMYI

Hapax, rry61111Kau11eii OCHOBHbIX pe3yJihTaTOB )JHCCepTaIJ,1111 B Be)lyW:HX peueH3I1pye

MbIX )KypHaJiax. 

Jlnq1-1oe yqaCTHe aBTopa B TIOJJyqeJIHH pe3yJJbT3TOB, H3J10m'.eHHblX B JlllC-

cepTaQHH 

OcHOBHhie pe3yJihTaThI )l11ccepTau1111 rronyqeHhI aBTopoM caMOCT05ITeJibHO. 

IloJJHOTa ony6JJHKOB311HSI H anpo6at(HSI pe3yJJbT3TOB HCCJJeAOBaHHSI 

Bcero ITO TeMe )JI1CCepTaIJ,l1l1 orry6JIHKOBaHO 10 pa6oT, 113 HHX 2 CTaTbl1 B pe

ueH31IpyeMbIX HayqHbIX )KypHanax, BXO)l51W:I1X B nepeqeHb I13J_laHHH, peKOMeH.r:i:yeMhJX 

BAK M11HHCTepcTBa BhICIIIero o6pa3oBaHYI51 11 HayK11 Pocc11ifcKoi1 <De.r:i:epau1111 , 2 cTa

Thl1 B peueH3HpyeMbIX l13)_laHI15IX, BXOJI5IW:I1X B Me)K)_lyHapOJIHbie 6a3bl )_laHI-!bIX 

SCOPUS 11 WoS (Q2), 6 pa6oT B )KypHanax l1 c6opH11Kax JIOKJiaJIOB KOHcpepeHUHH, 

BKJIJOqeHHbIX B PI1Hll;. 

OcHOBHbre p·e3yJibTaTbI .r:i:11ccepTau110HHOH pa60TbI JIOKJiaJibIBaJIHCh H 06cy)KJLa-

1111ch Ha cne.r:i:ymw:Hx Me)K)lyttapO)JI-IbIX 11 pocCHHCKHX KOHcpepeHUI151X I1 ceM1rnapax: 

The 20th International Conference on Next Generation Wired/Wireless Advanced 

Networks and Systems + The 13th conference on Internet of Things and Smart Spaces. 

International Conference on Advanced Computing & Next-Generation Communication 

ICACNGC 2022, Pocc11ifcKoe HayqHo-TexHw-1ecKoe o6w:ecTBO pa.r:i:110TeXHHKH , 3JJeK

TpOHHKI1 11 CB5I3l1 HM. A.C. ITorroBa "I1Hcpo-3neKTpocB5I3b", I1HcpopMau110HHh1e Tcx110-

11or1111 11 TeneKOMMYHHKaum1. 2020. T. 8. N2 3 ., 75-51 HayLJ:tto-TexH11qecKa5f KOI-Icpepe!!

UI15I CaHKT-I1eTep6yprcKoro HTO P3C YIM. A.C. ITorroBa, rrocB5IW:eHHa51 )lmo paJLHO., 

24th International Conference on Distributed Computer and Communication Networks: 

Control, Computation, Communications, "AKTyanbHbre rrpo6neMhI 11HcpoTeneKoMMyrrn

Kau11ii B HayKe I1 o6pa30BaHI1l1 11 • 2019., "AKTyaJibHbie rrpo6neMbI I1HcpOTeJieKOMMYHYI

Kau11i1: B HayKe I1 o6pa30BaHI1l1 11 • 2022., "AKTyaJibHbie rrpo6neMbI I1HcpoTeJieKOMMYllYI

KaUHH B HayKe I1 o6pa30BaHl1l1 11 • 2022. 

IlpaBHJlbl-IOCTb ocjJOpMJJeHHSI AHCCCpTal(HH H aBTopc<j>epaTa, COOTBCTCTB HC 

aBTope<j>epaTa .i:.nccepTaQHH ee co.i:.epm:a1-1mo 

)J,11ccepTaIJ,l15I I1 aBTopecpepaT ocpopMJieHbI B COOTBeTCTBI1I1 c rrpI1H5ITbIMY! )_l J !}I 

HayqHbIX KBa1111cp11Kau110HHbIX pa6oT HOpMaMH 11 Tpe6oBaHH5IMI1. ABTope(pepaT 

a.r:i:eKBaTHO H B ITOJIHOH Mepe OTpa)KaeT OCHOBHbie HayqHhie pe3yJihT3TbI H ITOJIO)KeJTV!SI, 

ccpopMy1111poBaHHhre B TeKcTe .r:i:11ccepTaUHH. ABTopecpepaT co.r:i:ep)KYJT KpaTKoc 



IBJIO)KeHMe MaTep11anoB )ll1CCepTaUI10HHOH pa60TbI ITO rnaBaM I1 nom-roCTb!O 

COOTBeTCTByeT co.n:ep)KaHMIO caMOH )ll1CCepTaUI10HHOH pa60TbI. 

HeAOCTaTKH pa6oTbI: 

1. B rryHKTe N2) .3 «I1epcrreKTI1BbI 11crroJib30BaHM5I TexHonor11i1 MEC B ceT5IX 5G», 

aBTop paccMaTpMBaeT KoHuerrum-o MEC 6e3 yYeTa crreump11Kau1111 ETSI, B KOTopoH' 

orrpe.n:eneHa apxaTeKTypa I1 ¢YHKUI10HaJibHbie B03MO)KHOCTI11Tpe6oBaHI15I )laI-IIIOM 

apxMTeKTYPbI. 

2. B nyHKTe 1.4. ABTop YKa3an, LJ.To « ... CB5I3b B ceT5IX 5G 6y.n:eT oci-10sa1-ra 1ia 

BbICOKOLJ.aCTOTHbIX_ CflTHanax - B )ll1aTia30He MI1JIJII1MeTpOBbIX BOJIH - KOTOpbie CMoryr 

BbI)leJI5ITb 6onbIIIYIO rrporrycKHYIO crrocofo-rocTb ... » (u. ). CTOMT BblL(eJIMTh, LJTO B 

rrepByIO OLJ.epe)lb 5G OXBaTbIBaeT He TOJibKO )ll1arra30H Ml1nJIHMeTpOBbIX BOJll [. 

M11nn11MeTpOBbie BOJIHbI paccMaTpI1BaI-OTC5I B nepcrreKTMBHOM rroKoneH1111 6G. B 5G 

KpOMe OCHOBHbIX LJ.aCTOT paccMaTpI1BaeTC5I 6onbIIIe cy6-MI1JIJII1MeTpOBbIH )ll1arn:l30lf, 

LJ.TO TaK)Ke IIO)lTBep)K)laeTC5I HaJIHLJ.HeM o6opy.n:oBaHI15I Ha TeKyIII,MH MOMel-IT . K 

npaMepy, pa6oTa c 0MI1JIJII1MeTpOBbIM )ll1arra30He cei1LJ.ac B03MO)J<Jia TOJibKO B paMKClX 

na6opaTopHbIX cerMeHTax Ha .n:oporocT05IIII,eM o6opy.n:oBaHHH. 

3. Ha pHcyHKe 3 .2. no BTopoli rnaBe )lMccepTaUHH, cne)loBano 6b1 pa3)lCJIV!Tb 

rpacpHKH Ha pa3Hbie p11cyHKI1 )lJI5I IIOBbIIIIeHI15I pa36opLJ.HBOCTH rrpe.n:cTaBJieI-IHblX 

)laHHbIX. TaK)Ke Ha TpeTbeH rpyrrrre rpa¢11KOB ( crrpaBa) HeT IIO)lIII1CI1 K OCI1 opJ(I1I-IaT. 

4. fpa¢HLJ.eCKI1e pe3yJioTaTbl B pa3)lene 3 .4 OT06pa)KeHbl Ha aJ-IrJIHHCKOM 5I3bIKC . 

5. Bo BTopoi1 rnane, r)le orr11cr,maeTc5I rrp11MeHeH11e MeTo.n:a LSTM )KeJiaTeJTb!IO 

o603HaY:l1Tb )lJII1HY aKTI1BHOH rraM5ITI1 HettpOI-IHOH ceTI1, np11BeCTI1 npHMep 

3aBHCHMOCTI1 RMSE OT )lJII1HbI aKTMBHOH rraM5ITI1 ceT11. 

6. Cne.n:oBano 601 II05ICHI1Th MOTMBaumo pa3)lenemrn co6paHHbIX Ha6opon .n:aHHhJX 

Ha 70% )lJI5I o6yLJ.eHI15I I1 30% TeCTI1pOBaHH5I. 

3aKJ11oqe1rne 

0TMeY:eHHbie He)lOCTaTKH He MoryT IIOBJII15ITb Ha o6u~yIO IIOJIO)J<MTeJll,Hyro 

oueHKY .n:11ccepTau110HHoi1 pa6oTbI Anh-Cnei1TH Man11K A. M .. ,[(11ccepTaumr 5IBJI5ICT01 

3aKOHLJ.eHHOH HayLJ.HO-Knan11¢11KaUHOHHOH pa60TOH, B KOTOpoi1 peIIIeHa Hayi.II-IcU! 33-

)laY:a - pa3pa6oTKa c11cTeMbI o6Hapy)KeHI15I H pacno3HaBamrn )lBH)Kym11xc5l 611ono r11-

LJ.ecK11x o6beKTOB )lJI5I aBTOHOMHbIX TpaHCIIOpTI-IbIX cpe)lCTB Ha OCHOBe HHTenneKTY 

aJibHbIX rpaHMLJ.HbIX BbILJ.I1CJieHI1H. ,[(aHI-Ia5I 3a.IIaLJ.a COOTBeTCTByeT crreu11aJibHOCTH 

2.2.15 - C11cTeMoI, ceTM 11 ycTpoi1cTna TeneKOMMyH11Kau11i1. 

ITonyY:eHHbie aBTopoM pe3yJihTaTbI OTJIMLJ.aIOTC5I Hay1rnoi1 HOBI13Hoi1 11 npaKTl-1-

LJ.ecKoli 3HaLJ.I1MOCTbIO. Pe3yJihTaTbI arrpo6HpoBaHhI Ha 3HaLIHMbIX pocc11i1cK11x 11 3apy-

6e)!(HbIX KoI-IcpepeHUI15IX. Ha3BaH11e pa6oTbI OTpa)KaeT ee co.n:ep)KaI-Itte, co)lep)J<aJrne 

)l11ccepTau1111 cooTBeTCTByeT nyHKTaM 4, 7, 10, 11, 12 crreuHanbHOCTI1 2.2.15 - CV!cTc

MhI, ceTH 11 ycTpoi1cTBa TeneKOMMYHI1Kau11i1. ABTopecpepaT a.n:eKBaTHO oTpa)KacT co

.n:ep)KaH11e )lHCCepTaQHOHHOH pa60Tbl H ee OCHOBHbie pe3yJibTaTbI. Ha OCHOBamrn l/13-

JIO)KeHHOro CLIHTam, LJ.TO .n:11ccepTaUH5I Anb-CBeliTH Man11K A. M. «I1ccneJJ,0BaHY1e YI 



pa3pa60TKa MO):(eJieH l1 MeTO):(OB ITOCTpoemrn HHcppacTpyKTYPhI ceTeH aBTOHOMHoro 

TpaHcrropTa c HCITOJib30BaHHeM TeXHOJIOfHH 11cKyccTBeHHOfO 11HTeJIJieKTa» COOTBCT

CTByeT KpHTepmIM, ycTaHOBJieHHbIM «fIOJIO)KeH11eM 0 rrpHCY)K):(eHHH y-Y:eHbIX CTenc

HeH», YTBep)l{.n:eHHhIM rrocTaHoBneHHeM ITpaBHTeJinCTBa Pocc11i1:cKoi1 <De.n:epauJrH OT 

24 ceHT5!6p5I 2013 ro.n:a N2 842 (B pe.n:aKU:HH OT 26.01.2023 ro.n:a), rrpeJJ:b5IBJI5IeMbr:v1 K 

):(HCCepTaU:IUIM Ha COHCKaHHe y1:1eHOH CTerreHH KaH):(H):(aTa TeXHHIIeCKHX HayK no cne

U:HaJibHOCTH 2.2.15 - C:HCTeMhI, ceTH l1 ycTpOHCTBa TeJieKOMMYHHKaU:HH, a ee aBTOp, 

Ano-CBeTH MaJIHK A.M., 3acJiy)!{HBaeT rrp11cy)KJJ:eHH5I yLieHoi1 cTerreHH KaH;.:u1; taTa 

TexHw1ecK11x HayK no Hay1:1Hoi1 cneu:11anh!-rocT11 2.2.15. C11cTeMhI, ceTH 11 ycTpoi1CTBa 

TeneKOMMYHHKau:11H:" 

KaH.n:11.n:aT TexH111:1ecK11x HayK, 

YI)l{eBCKHH rocy.n:apcTBeHHhIH TexH111:1ecK11i1 yHttBepc11TeT HMeHH M.T. Kanawi-rnKoBa, 

Kacpe.n:pa «CeTH CB5!3H l1 TeJieKOMMYI-IHKaU:HOI-IHbie CHCTeMbI», .n:ou:eI-IT Kacpe.n:pol 

ft!~ok/iMC f 
v0utllt/ ff, /tJ, 

CBe.n:eHH5I 06 opraHH3au:m1: 
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