
0T3LIB m}>uu.uaJJLHoro onnoueuTa 

HHKYJihCKoro HropH EBreHoeBHqa Ha ,n;HccepTau;mo 

MyTxaHHhI AMMapa Canexa Am-1 

«Pa3pa6on~a H HCCJJe)l;OBauue KOMilJJeKca MO)l;eJJeii H MeTOJJ:OB HHTerpau.uu 

rpaHHllHbIX BblllHCJJeuuii B ceTBX CBB3H IlBTOro H mecToro IlOKOJJeHHH», 

. rrpe,n:~TaBJieHH)'lO Ha COHCKaHHe yqeHOH CTerreHH ,D;OKTOpa TeXHHqecKHX HayK no 

crren;HaJibHOCTH 

2. 2.15 - CHcTeMoI, ceTH H YCTPOHCTBa TeJieKOMMYHHKan;H:H: 

1. AKryaJJLHOCTh TeMLI JJ:UccepTau.uu 

CoBpeMeHHM KoHn;erru;HH HmpopMaD;HOHHOro 06II(eCTBa rrpe,n;ycMaTpHBaeT 

IIIHpOKOe BHe,n;peHHe caMbIX COBpeMeHHbIX HH<i>opMaD;HOHHO-TeJieKOMMYHHKaD;HOHHbIX 

TeXHOJIOfHH, KaK B M06HJibHOM, TaK H B <i>HKCHpOBaHHOM ceKTopax HH<i>opMaD;HOHHO­

TeJieKOMMYHHKan;HoHHOH HH<i>paCTPYKTYPbI B paMKax caMbIX COBpeMeHHbIX 

KOHn;erru;11:H:. I1pH 3TOM oco6yio aKTYaJibHOCTb rrpHo6peTaIOT HCCJie,n:oBaHHH 

TeXHOJIOfHH M06HJibHbIX ceTeH 5G, 6G B3aHMOYBH3aHHbIX c IIIHpOKHM IIpHMeHeHHeM 

HHTepHeTa Bell(e:H: H TaKTHJioHoro HHTepHeTa yKJia,n:ornaIOII(HXCH B K0Hu;erru;11ro 

HHTerp11posaHHhIX ceTe:H: KocMoc - Bo3,n;yx - 3eMJIH - Mope. 

ITocKOJII>KY rrpe,n;cTaBJieHHM ,z:(HCcepTau;110HHaH pa6oTa IIOCBHII(eHa 

HCCJie,n;oBaHHIO HMeHHO 3THX BOIIpOCOB, aKTYaJihHOCTb ee TeMbI He BbI3bIBaeT 

COMHemrn. 

2. CTenenL 06ocnoBanuocTu uay11uLIX noJJo~euuii, BhIBOJJ:OB u peKoMeHJJ:au.uii, 

c<l>OPMYJJHpOBaHHbIX B JJ:HCCepTau.uu. )l;ocTOBepHOCTb pe3yJJLTaTOB 

JJ:HccepTau.uouuoii pa6oTLI, uay11uaB HOBH3Ha 

HayqHhie rroJIO)l(eHHH, BhIBO):(hI H peKoMeH,n:an;HH, c<PopMynHpoBaHHbie B ,n;MccepTau;1111, 

qeTKO o60CHOBaHbI. 

OcHOBHDie pe3yJioTaTbI H BbIBO,D;bI B ,D;HccepTan;HH HBJIHIOTCH HOBDIMH. 

1 



CTeneHh AOCTOBepuocTu u anpo6au;u.H pe3yJihTaTOB. 

CTeITeHh ,ll;OCTOBepHOCTH 

KoppeKTHblM ITpHMeHeHHeM MaTeMaTHl.leCKOro aITITapaTa, pe3yJII>TaTaMH HarypHoro H 

HMHTaQHOHHOro MO,n;err11posaHID1, a TaIOKe IIIHpOKHM CITeKTpOM rry6rrHKaQHH H 

BbICTYITJieHHH, KaK Ha poCCHHCKHX, TaK H Ha Me:>I<:,n;yHapO,ll;HbIX HaJl.IHbIX 

KOHCpepeHQIDIX. 

Hayqua.H HOBH3Ha pe3yJihTaTOB uccJieAoBauu.H 

Hayl.IHaH HOBH3Ha pa60TbI COCTOHT B crre,n;yro:r.u;eM: 

1. PerneHa Hay-qH~ 3a,z:J;al.la, OTJIHl.laIO:r.u;~cH OT H3BeCTHbIX TeM, l.ITO ITpe,n;rro:>I<:eH 

MeTO,ll; ITOCTPOeHHH MYJibTHKOHTporrrrepHOH ceTH, OCHOBaHHbIH Ha HHTerparrbHOM 

perneHHH 3a,z:i;a-q ITO pa3Me:r.u;eHHIO KOHTporrrrepoB B MYITI>THKOHTPOJirrepHI>IX ceTHX, 

6a3Hpyro:r.u;HHCH Ha Menl3BpHCTHl.leCKOM arrropHTMe BCJie,z:J;CTBHe CJIO:>I<:HOCTH 

pernaeMbIX 3a,z:i;al.I, H arrropHTMe 6arraHCHpOBKH Harpy3KH, IT03BOJIHIOIIl;eM 

o6ecITel.IHTb HaHrry-qrnee HCITOJib30BaHHe pecypcoB KOHTPOJIJiepOB B TaKHX ceTHX. 

2. ,n:m1 perneHIDI HaJl.IHOH 3a,z:i;al.IH HHTerpaQHH pa3Me:r.u;eHIDI KOHTPOJirrepoB B 

MYJII>THKOHTporrrrepHhlX ceTHX H 6arraHc11poBKH Harpy3KH ITpe.n:rro:>1<:eHo 

HCIIOJib30BaTb B OTJIHl.IHH OT H3BeCTHbIX perneHHH HepapXHl.leCKYIO KJiaCTepH3aQHIO 

MYJII>THKOHTPOrrrrepHoii ceTH, BKJIIOqaro:r.u:yio B ce6H KrracTepI>I c rorroBHhIMH 

y3rraMH . 11 u:eHTPaJIH3oBaHHhIH KOHTPorrrrep, l.ITO o6ecITel.IHBaeT 6arraHc11posKy 

Harpy3KH B pa3pa6oTaHHOM MeTo,n;e ITOCTPOeHIDI ceTH. 

3. ,n:m1 perneHIDI HHTerpaQHH KOHTporrrrepos B 

MYJibTHKOHTporrrrepHbIX ceTHX H 6arraHCHpOBKH Harpy3KH B OTJIHl.IHe OT H3BeCTHbIX 

perneHHH pa3pa6oTaH MO,ll;HcpHU:HpOBaHHbIH arrropHTM xaOTHl.leCKoro po.H CaJibII 

,n;m1 HCITOJib30BaHIDI B 11epapx11qecKHX KJiaCTepHbIX ceTHX clus-CSSA, l.ITO 

II03BOJIHeT yMeHbIIIHTb ,ll;OJIIO OTKa30B B o6crry:>I<:HBaHHH co CTOpOHbl KOHTPOJIJiepa 

M: yBeJIHl.IHTh o6:r.u;ee HCITOJih30BaHHe CHCTeMI>I BO-. BCeM ,n;HaITa30He H3MeHemrn 

3a,z:i;ep:>1<:KH OT 1 MC ,n;o 10Mc ITO cpaBHeHHIO KaK c IIIHpOKO H3BeCTHbIMH 

2 



MeTa3BpHCTWieCKHMH a.rrropHTMaMH pm1 1:1acTHI.J; PSO (Particle Swarm 

Optimization) H ceporo BOJIKa GWO (Grey Wolf Optimization), TaK H c 

ITpe.n;hI,eyII.J;eii BepcHeii xaoTWiecKoro a.rrropHTMa pm1 ca.rrbIT CSSA (Chaotic Salp 

Swarm Algorithm). TipH 3TOM .[(JUI HaM6orree CJIO)l(Horo CJIYtiaH 3a.z:i;ep)l(KH 

BeJrnqHHOH B 1 MC BbIHrpbIIII ITO .n:orre OTKa30B H ITO o6II.J;eMY HCITOJib30BaHHIO 

CHCTeMbl ,[(OCTHraeT 3Ha1IeHMH 6orree, tieM B 2 pa3a. 

4. ,l(mI peIIIeHMH HaYtIHOH 3a.z:i;a1:1H HHTerpau;HH rpaHH1IHbIX Bbl1IHCJieHHH B crpyKTYPY 

ceT~ «B03.[(yX-3eMmD> .[(JUI ceTeii l1HTepHeTa BeII.J;eii BbICOKoii H cBepxBbICOKoii 

ITJIOTHOCTH pa3pa6o:raHbl MO,[(eJib ceTH, OTJIHtiaIOII.J;aHCH OT H3BeCTHbIX TeM, 1ITO 

ITpe.n;JIO)l(eHO ,[(JUI yMeHbIIIeHMH 3a.z:i;ep)l(KH H 3HeproITOTpe6rreHHH B TaKOH ceTH 

HCITOJib30BaTb M06HrrbHbie cepBepbI rpaHH1IHbIX BbitIHcrreHHii Ha ETIJIA H MeTo.n; 

Bbirpy3KH TpaqmKa c Ha3eMHOH ceTH Ha M06HJibHbie cepBepbl rpaHHqHbIX 

BbIIIHcrreHHii Ha ETIJIA, OTJIH1IaIOII.J;HHCH OT H3BeCTHbIX TeM, 1:1To ITpou;e.n;ypa 

Bbirpy3KH TPaqmKa HBJUieTCH TPexypoBHeBoii, ITpH1:1eM Ha OKOHetIHbIX ycTpoiicTBax 

HCITOJib3yeTCH ITporpaMMHbIH ITpoqmrrHpOBII.J;HK, KOTOpbIH OITpe.n;eJUieT CJIO)l(HOCTb 

BblqHCJIHeMOH 3a.z:i;a1:1 H ITO pe3yJibTaTaM .ero pa60Tbl MeXaHH3M ITpHHHTHH peIIIeHHH 

oITpe.n:errHeT Heo6xo.n;HMOCTb Bbirpy3KH TPacpHKa. KpoMe Toro, Ha BTopoM ypoBHe 

ITpou;e,eypbI Bbirpy3KH TPacpHKa cepsep ETIJIA, Ha KOTOpbIH Bbirpy)l(aeTcH TPacpHK, 

MO)l(eT ITpHHHTb peIIIeHHe B ycrrOBHHX He,[(OCTaT01IHOro o6neMa pecypcoB 

Bbirpy3HTb TpacpHK Ha cepsep .n:pyroro ETIJIA. Pe3yJibTaTbI Mo,n:errHpoBaHHH 

,[(0Ka3a.JIH, 1ITO pa3pa6oTaHHhie MO,[(eJih. H MeTO,[( HHTerpaI.J;HH rpaHH1IHhIX 

BhiqHcrreHHH B CTPYKTYPY ceTH «B03.[(yX-3eMJUI» .n;rrH ceTeii l1HTepHeTa BeII.J;eii 

BhICOKOH H CBepXBhICOKOH ITJIOTHOCTH o6ecITe1IHBaIOT yMeHhIIIeHHe 3a.z:i;ep)l(KH .n:o 

6orree, tieM B 2 pa3a ITO cpaBHeHHIO c ceTblO 6e3 HCITOJih30BaHMH TeXHOJIOrHH 

rpaHH1IHhIX BhitIHcrreHHH H: Ha 30-40% ITO cpaBHeHHIO c ceThIO c HCITOJih30BaHHeM 

TOJibKO Ha3eMHhIX rpaHHqHhIX Bhl1IHCJieHHH. KpoMe Toro, HCITOJih30BaHHe 

OITTHMH3aI.J;HH Ha OCHOBe MeTa3BpHCTH1IeCKOro xaOTHtieCKOro poH Ca.JibIT .n:aeT 

,[(OITOJIHHTeJihHhIH BbIHrpbIIII OKOJIO 10% ITO cpaBHeHHIO c HCITOJih30BamieM 

HeOITTHMH3HpOBaHHoro a.rrropHTMa. 

3 



5. Pe3yJihTaThI Mo.n;emrpoBaHIDI .n;oKa3aJIM, qTo pa3pa6oTaHHhie Mo.n;enh M MeTo.n; 

MHTerpaQMM rpaHMqHhIX BhiqMcneHMH B CTPYKTYPY ceTM «Bo3.n;yx-3eMmrn .n;m1 

ceTei1 l1HTepHeTa Be:rn.e:H BhICOKOH M cBepxBhICOKOH nnoTHOCTM o6ecneqMBaIOT 

YMeHhIIIeHMe 3HepronoTPe6neHIDI .n:o 6onee, qeM B 2 pa3a no cpaBHeHMIO c ceThIO 

6e3 MCnOJib30BaHIDI TeXHOJIOrMH rpaHMqHbIX BblqJicJieHMH. KpoMe Toro, 

MCnOJib30BaHMe onTMMM3aQMM Ha OCHOBe MeTa3BpMCTMqecKoro xaOTMqecKoro po51 

CaJihn .n:aeT .n:onOJIHMTeJibHhIH BbIHrpbIIII B 5-10% no cpaBHeHMIO c 

MCnOJib30BaHMeM HeOnTMMM3HpOBaHHOro anropMTMa. 

6. Pe3yJihTaThI Mo.n;enH:poBaHM51 .n;oKa3aJIM, qTo pa3pa6oTaHHhie Mo.n;enh M MeTo.n; 

MHTerpaQMM rpaHMqHhIX Bh1qH:cneHMH B CTPYKTYPY ceTM «Bo3.zzyx-3eMJI51» .n;n51 

ceTei1 HHTepHeTa Be:rn.eli BhICOKOH M cBepxBhICOKOH nnoTHOCTM o6ecneqH:BaIOT 

yMeHbIIIeHMe )l;OJIM 3a6JIOKHpOBaHHbIX 3a,n;aq no Bbirpy3Ke TpaqrnKa B .n:ec51TKM pa.3 

no cpaBHeHMIO c ceTblO 6e3 MCnOJib30BaHM51 TeXHOJIOrMH rpaHJiqHbIX BbJqJicJieHMH, 

B pa3bl no cpaBHeHMIO c ceTblO c MCnOJib30BaHH:eM TOJlbKO Ha3eMHbIX rpaHMqHbIX 

BbJqJicJieHMH. l1cnOJib30BaHMe onTMMM3aQMM Ha OCHOBe MeTa3BpMCTMqecKoro 

xaoTH:qecKoro po51 canhn He .n;aeT npaKTHqecKM 3HaqH:Moro 3cpcpeKTa no cpaBHeHMIO 

c HeonTMMM3MpoBaHHbIM anropHTMOM. KpoMe Toro, onpe.n;eneHhI 3aBMCMMOCTM 

3HaqeHMH 3a.n;ep)KKM, 3HepronoTPe6neHIDI M )l;OJIM 3a6JIOKMpOBaHHhIX 3a,n:aq no 

Bb1rpy3Ke TPacpHKa OT nnoTHOCTM ceTM. 

7. B OTJIMqMJi OT M3BecTHhIX peIIIeHMH npe.n;no)KeH HOBhIH MeTo,n: nocTPoeHM51 ceTM c 

MCnOJih30BaHMeM TeXHonorMH MEC, SDN ii D2D .n;n51 no.n:.n:ep)KKM npHJIO)KeHMH 

6ecnMJIOTHhIX aBTOMo6H:hei1. IIpe.n;naraeMM apxHTeKTypa HanpaBneHa Ha 

npeo.n;oneHMe .n;Byx OCHOBHbIX npo6neM aBTOM06MJibHhIX ceTeH - BhICOKOH 

nJIOTHOCTM TPacpH:Ka M HaJIMqM5£ HenoKpbIThIX 30H B aBTOM06MJibHOH ceTM CB513M. 

IlpH 3TOM, pa3pa6oTaH . TaK)Ke anropHTM KJiacTepH3aQMM Ha OCHOBe 

B3aH:Mo.n;e:HcTBMH D2D .n;n51 TpaHcnopTHhIX cpe.n;cTB B HenoKphIThIX 30Hax M .D;JI51 

Bhirpy3KM TpacpHKa ceTM B perMoHax c MHTeHCMBHbIM .D;BM)KeHMeM. Pe3yn1>TaT1>1 

Mo.n;enHpOBaHIDI nOKa3bIBaIOT, qTo npe,n;JIO)KeHHa51 apXHTeKTypa .n:aeT 74o/o 

rrpHpocTa npOH3BO,n:MTeJibHOCTM CMCTeMbl B TepMH:Hax Bepo51THOCTM 6JIOKMpOBKM 

3a,n:a"LJ:. 
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8. Pa.3pa6oTaH MeTo.n: nporH03MpoBaHIDI TPa<i>MKa Ha ocHoBe CNN - LTP-CNN, 

KOTOpbIH npe.[(CKa.3bIBaeT Tpa<i>MK ceTM IoT Ha 6a.3e COCTOHHMH ceTM 3a 

npe.[(bl.[(YIIJ.MH MHTepmUI BpeMeHM, OTJIWiaIOIIJ.MHCH OT M3BeCTHbIX TeM, qTo 

anropMTM nporH03MpoBaHM.H peanM30BaH Ha TyMaHHbIX y3nax, KOTOpbie 

npe.n;cTaBrrHIOT co6o:H ocHOBHYJO qacT1> ceTeii IoT/5G. Pe3ynhTaTbI noKa.3bIBaIOT, 

qTo pa.3pa6oTaHHhIH L TP-CNN MO)l(eT npe.n;cKa.3hIBaTh Tpa<i>MK ceTM IoT c 

TOqHOCTblO OKOJIO 90%. 

9: Pa.3pa6oTaH MeTo.n: pa.3Mem;eHMH SDN-KOH'IponnepoB B MYJihTMKOH'fPOJirrepHbIX 

cen1x, OTJIMqaJOIIJ.M.HCH TeM, qTo KOH'IpOJIJiepbl MOryT pacnonaraTbCH Ha 

M06MrrhHbIX y3nax ceTeii VANET, HanpMMep, aBTo6ycax, .n:nH o6ecneqeHMH CBH3M 

B nJIOTHbIX M CBepxnJIOTHbIX ceTHX 6G M B3aMMO.[(eHCTBMH c TYMaHHOH cpe.n:o:H 

yc'IpOHCTB ceTM, qTo no3BOJIHeT yMeHbIIIMTh 3a.n;ep)l(KY Ha 60% no cpaBHeHMIO c 

Tpa.n;MI(MOHHhIMM Mo.n;errHMM rpaHMqHhIX Bb1q11cneHMH Ha 6a.3e SDN, a TaK)l(e 

CHM3MTb no'Ipe6rr.HeMYJO 3HeprMIO Ha 72% no cpaBHeHMIO c MeTO.[(OM Fog-MEC Ha 

6a.3e SDN. 

3. TeopeTuqecKaH u npaKTuqecKaH 3uaquMOCTb pa6oTbI 

TeopeTMqecKaH 3HaqMMOCTb .[(MCcepTal(MOHHOH pa60TbI COCTOMT, npe)l(.n:e BCero, 

B pa.3pa6oTKe M MCCJie.[(OBaHMM KOMnrreKca MO.[(erre:H M MeTO.[(OB MHTerpal(MM rpaHMqHbIX 

MIMJIM TyMaHHbIX BblqMcJieHMH B ceTHX CBH3M nHTOro M inecToro nOKOJieHHH .l(JIH 

rno6anbHOro wparMeHTa Bo3.n:yx-3eMJIH KOHI(enl(MH SAGSIN. 3TO 3aKna.n;hrnaeT 

OCHOBbl .lJ;JIH nepexo.n:a ceTeH CBH3H o6m;ero nOJib30BaHHH B cpe.n;HecpoqHOH 

nepcneKTHBe K MHTerp11poBaHHbIM ceTHM. 

Ba)l(HbIMH pe3ynhTaTaMH, MMeIOIIJ.MMH cym;ecTBeHHYJO TeopeTHqeCKYJO 

I(eHHOCTh, npe.n;cTaBrrHIOTCH MeTO.[( noc'IpOeHIDI MYJihTMKOHTponnepHo:H ceTH, 

OCHOBaHHbIH Ha MHTerpanbHOM peIIIeHHM 3a.n;aq no pa.3Mem;eHMIO KOH'fPOJIJiepoB B 

MYJihTMKOHTponnepHbIX ceTHX, 6a.3MPYJOIIJ.HHCH Ha MeTa3BpMCTHqecKOM anropHTMe 

BCJie.n;CTBHe CJIO)J(HOCTM peIIIaeMbIX 3a.n;aq, M anropHTMe 6anaHCHpOBKM Harpy3KH, 

n03BOJIHIOIIJ.eM o6ecneqMTb HaHnyqIIIee MCnOJib30BaHMe pecypcoB KOH'fPOJIJiepoB B 
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TaKHX cen1x, perneHIDI no HepapxwrncKo:H KrracTepH3aU:HH MYJihTHKOHTporrrrepttoii 

ceTH, Mo.n;mpHU:HpOBaHHhIH aJiropHTM xaOTHqecKoro po.H CaJihn .n;rr.H HCnOJib30BaHH.H B 

HepapxHqecKHX KrracTepHhIX ceT.HX clus-CSSA, TpexypoBHeBa.H npou:e.n;ypa Bhlrpy3KH 

Tpacl>11Ka, Mo.n;errb H MeTo.n; HHTerpaU:HH rpaHHqHhIX BhiqHcrreHHH B CTPYKTYPY ceTH 

«Bo3.n;yx-3eMrr.H» .n;n.H ceTeH H1neptteTa Bern:e:H BhICOKOH H cBepxBhICOKOH nrroTHOCTH. 

CaMOCTO.HTeJihHYJO ttayqttyio u:eHHOCTh HMeeT MeTo.n; pa3Meru;eHH.H SDN-KOHTPorrrrepoB 

B MYJihTHKOHTPOrrrrepHhIX ceT.HX Ha Mo6HJihHhIX y3rrax ceTeH VANET, HanpHMep, 

aBTo6ycax, ,n:JI.H o6ecneqeHH.H CB.H3H B nJIOTHhIX H CBepxnJIOTHhIX cen1x 6G H 

B3aHMO,n:eHCTBH.H c TyMaHHOH cpe.n;o:H ycTpOHCTB CeTH. 

IlpaKTU"lJ:eCKaH QeHHOCTL pa60TLI. ITpaKTHqecKa.H u:eHHOCTh pa60ThI COCTOHT B 

co3,n:aHHH Hayqtto-o6ocHoBaHHhIX peKoMeH.n;au:H:H no HHTerpaU:HH rpaHJPIHhIX HIHrrH 

TyMaHHhIX BbiqHcJieHHH B coapeMeHHhIX ceTHX CB.H3H c yqeTOM MaCCOBOro BHe.n;peHIDI 

HOBhIX ycrryr CB.H3H, BKJIIOqa,H ycnyrM TerrenpMCYTCTBH51, qTo peaJIH3yeTC.H KaK B 

MeTo,n:MKax nnaHMpoBaHMH ceTe:H CB513M ITAO «rHIIPOCB.5131», TaK M B 

Me)l(.n;yttapo,n:HhIX CTatt.n;apTax (peKOMeH.n;au:M.HX) CeKTopa 

4. Ily6JiuKaQuu no TeMe ,11;uccepTaQuu 

OcHOBHhie pe3ynhTaThI ,n:MccepTaU:MH H3JIO)l(eHhI a 13 7 ony6rrMKOBaHHhIX 

pa6oTax, B TOM qlfcrre B 24 pa6oTax, ony6rrMKOBaHHhIX B )l(YPHaJiax M3 nepeqH5J BAK 

MHHMCTepcTBa o6pa3oBaHM.H M HayKM Pocc~iicKoH <l>e.n;epau:MM; B 87 pa6oTax B 

M3,n:aHH5IX, BKJIIoqeHHhIX B . Me)l(.n;yHapo,n:Hhie 6a3hl U:MTHpOBaHIDI; B 2 pe3yJihTaTax 

HHTerrrreKTYaJihHOH .n;eHTeJihHOCTM; B 6 OTqeTax no HHP; B 18 pa6oTax B .n;pyrMx 

HayqHbIX H3,n:aHM51X H MaTepMaJiax KOHcl>epeH:QHH. 

5. Co,11;ep~auue i::.uccej>TaQuu 

5 .1. ,l(MccepTa:QM51 npe.n;cTaBJieHa B BM,n:e pyKonMCH, ee TeKCT OTJIMqaeTC51 

TOqHbIM, no.n;po6HbIM H .n;oxo,n:qMBbIM H3JIO)l(eHMeM npe.n;MeTHOH o6rraCTH, orrncaHMeM 

o6oeKTa H npe.n;MeTa HCCJie,n:oBaHM.H, MeTo,n:oB H pe3yJihTaTOB HCCJie,n:oBaHlrn, 

ocl>opMrreH aKKypaTHO, B COOTBeTCTBHH c Tpe6oaam,rnMH rOCT. CnMCOK 
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11CIIOJib30BaHHbIX JlliTepaTypHblX liCToqmiKOB ocpopMrreH TaIOKe B COOTBeTCTBlili c 

Tpe6oBaHIDIM11 rOCT. 

5.2. MaTep11arr .z:i;11ccepTan1111 113JIO)l(eH B rror11qecKoii nocrre.r:i;oBaTeJibHOCTli, 

OTBeqarorn;eii rpe6oBaHIDIM npoBe.r:i;eHIDI HayqHoIX 11ccne.r:i;oBaH11H, liMeeT QeJIOCTHOCTb 

11 BHyTpeHHee e.r:i;liHCTBO co.z:i;ep)l(aHIDI. 

5.3. Borno.z:i;o1 o6ocHoBaHI>I 11 qeTKO orpa)l(aIDT pe3yrroTaThI npoBe.r:i;eHHI>Ix 

11ccrre.r:i;oBaH11H. 

5.4. ,[(11ccepTaQID1 COCTOliT 113 BBe.r:i;eHml, 6 rrraB, 3aKJIIDqeHIDI, CIIliCKa 

rr11Tepazypo1 11 .r:i;Byx np11rro)l(eH11ii. Pa6oTa co.z:i;ep)l(11T 393 crpaH11QbI ManmHon11cHoro 

TeKcTa, 75 p11cyHKOB, 251'a6rr11n 11 cn11coK rr11Teparypo1113 366 Ha11MeH0BaH11ii. 

6. 3aMeqauuu no ~uccepTaQuouuoii pa6oTe 
6.1. Ha C.131 pyKoIIHCH .z:i;11ccepTaQHH aBTOp pa6oThI npHBO.LJ;liT 

MHOrocepBepH)'IO MO.LJ;eJib oqepe.z:i;eii .LJ;JI5I OQeHKH BpeMeHHOro OTKJIHKa KOHTporrrrepa 

Ha ocHoBe CMO KJiacca M/M/s, HO He .z:i;aeT o6ocHoBaHIDI B03MO)l(HOCTH np11MeHeHH5I 

MO.LJ;eJIH npocTeiirnero IIOTOKa H nyacCOHOBCKoro pacnpe.z:i;erreH115I HHTepBaJIOB 

o6crry)l(HBaHH5I .LJ;AA Mo.r:i;err11poBaHIDI paccMarpHBaeMoro KJiacca nponeccoB. 

6.2 l(erreBOH cpyHKQHOHaJI OIITHMH3aQHOHHOH 3a.z:i;aq11 (12) Ha c. 134 pa60Tbl He 

yqHTbIBaeT 3aTpaT Ha 3KcnrryaTaQHID HCCJie.r:i;yeMOH ceTH. 

6.3 Ha C.314 pa6oTI>I npHBO.LJ;HTCH 11ccrre.r:i;oBaHHe .z:i;orrH 3a6rroKHpoBaHHbIX 3a.z:i;aq 

npH pa3HOM KOJIHqecTBe .LJ;OCTYIIHbIX 3a.z:i;aq, IIpH 3TOM aBTOp pa6oTbl onepHpyeT 

O.LJ;HHM napaMerpoM nponecca 6rroKHpOBKH - Bep05ITHOCTbID 6JIOKHpOBK11, BMeCTe c 

TeM H3 co.z:i;ep)l(aHH5I pyKOIIHCH .LJ;HCCepTa:a;HH HeHCHO KaKHe pacnpe,n:erreHIDI 

HHTepBaJIOB- 6JIOKHpOBKH . HCIIOJib30BaJI aBTOp npH npoBe.r:i;eHHH .r:i;aHHOro 

11ccrre.r:i;oBaHHH. 

6.3 B TeKcTe pyKon11c11 .z:i;11ccepTaQHOHHOH pa6oTDI Ha C. 4, C.42, C.136 H Ha 

.z:i;pyrHx HMeIOTC5I He3Haq11TeJibHbie oneqaTKH. 

7. BLIBO~hl u 3aKJnoqeuuu 

,[(HccepTaQHH MyTxaHHI>I AMMapa Carrexa ArrH Ha TeMy: «Pa3pa6oTKa H 

HCCJie.IJ;OBaHHe KOMIIJieKca MO.r:i;erreii H MeTO.LJ;OB HHTerpaQHH rpaH~HblX Bb1q11crreHHH B 

ceTHX CBH31:f IrnToro H rnecToro IIOKOJieHliH» HBJI.sI~TCH 3aKoHqeHHOH HayqHo­

KBarrHcpHKaQHOHHOH pa60TOH. ,[(11ccepTaQHOHHaH pa6oTa COOTBeTCTByeT IIYHKTaM : 2, 

7 



4, 7, 8, 9, 10, 11, 12, 18 rracrropTa crreu;HaJihHOCTH 2.2.15 - CttcTeMhI, ceTH H 

ycTpOHCTBa TeJieKOMMYHHKaIJ;HH. 

B ,n:wccepTau;HH perneHa HayqHrui rrpo6rreMa HMe10rn;a.S1 Ba)l(HOe 3HaqeHHe ,n:rr.SI HayKH H 

rrpaKTHKH B OTPaCJIH TeJieKOMMYHHKaIJ;HH: a HMeHHO - pa3pa6oTaH H HCCJie,n:oBaH KOMIIJieKC 

MO,n:errell: H MeTO.ll:OB HHTerpau;HH rpaHttqHhIX BhlqHCJieHHH B ceT.SIX CB.Sl3H mITOro H rnecToro 

IIOKOJieHHH. ,[(HccepTaIJ;H.SI OTBeqaeT KpHTepm1M, H3JIO)l(eHHhIM B II. 9 «I10JIO)l(eHml 0 

rrpwcy)l(,n:eHHH yqeHhIX cTerreHeli», YTBep)l(,n:eHHoro rrocTaHoBrreHHeM ITpaBHTeJihCTBa 

PoccwlicKoli <pe,n:epau;HH OT 24 ceHT.SI6p.SI 2013 ro,n:a N~ 842 (B pe,n:. OT 1 l.09.2021r.). 

ABTope<i>epaT a,n:eKBaTH_o OTPa)l(aeT ocHOBHoe co.n;ep)l(aHHe .n;wccepTau;ttoHHoli pa6oThI. 

HecMOTp.SI Ha OTMeqeHHhie BhIIIIe 3aMeqaHH.SI, ,n:wccepTau;woHHruI pa6oTa «Pa3pa6oTKa 

J1 HCCJie,n:oBaHHe KOMIIJieKca MO.n;erreli H MeTO.ll:OB HHTerpau;HH rpaHHqHhIX BhlqHcJieHHH B 

ceT.SIX CB.Sl3H II.SITOro H rnecToro IIOKOJieHHH» ou;emrnaeTC.SI IIOJIO)l(HTeJihHO, a ee aBTOp -

MyTxaHHa AMMap CaJiex ArrH 3acrry)l(HBaeT rrpwcy)l(.n;eHH.SI eMy yqeHoli cTerreHH ,n:oKTopa 

TeXHHqecKHX HayK no crreu;HaJihHOCTH 2.2.15 

TeJieKOMMYHMKaIJ;HH. 

CHcTeMhI, ceTH H YCTPOHCTBa 

OcJ>HU:HaJihHhiii onnouenT: 

rrraBH.bIH crreu;Ha.JIHCT oT.n;erra 133, 3aM. rrraBHoro KOHCTPYKTopa, 

,n:oKTop TeXHJ1qecKHX HayK, cTaprnwli HayqHhIH COTPY.ll:HHK 

c> 77 Hropb EsreHLesHq HHK)'JILCKHii 12. 10. 2023r. 

ITo,n;rrHcb 11.EP K -cKoro 3 e mo: HaqaJibHHK oT,n;ena Ka,n;poB 
ITAO « H 0 emrne:u;» • 

. YH,n;pH:u; E.B. (( /J )) 4 0 ff)ct._3 
--+----fl-f-;>'ft-\- -- : 

HJ! 06 opraHH3aJ111H' J 
HaHMeHOBaHHe: ITy , '!Hoe a QHepHoe o6m.ecrno «QeHTpaJibHoe Ha~Ho-rrpoH3Bo,n;cTBeHHoe 

061,e,n;HHeHHe «Jlemrne:u;». 

IOpH,n;HqecKHli a,n;pec: 196066, PoccIDI, CaHKT-ITeTep6ypr, MocKOBCKHli rrp. ,n;. 212, JIHT. A, 
Xon,n;HHrOBWI KOMrraHmI «JleHHHe:u;», Ten. (812) 6109848, ¢aKc: (812)610-98-42, a,n;pec 3JieKTpOHHoli 

rroqTbI: office@npo-leninetz.ru, a,n;pec caliTa: www.npo-leninetz.ru. 
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