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Ha aBTopecl_)epaT .n:HccepTa1..uu1 MyTXaHHa AMMapa Carrexa AnH Ha TeMY «Pa.3pa6oTKa H 

HCCrre.n:oBaHHe KOMIIneKca Mo.n:eneli H MeTO.D:OB HHTerpa:UHH rpaHHl.JHbIX BbI~CJieHHH B 

CeTIDC CB513H II.SITOro H rnecToro IIOKOJieHHH», rrpe.n:cTaBneHHOH Ha COHCKaHHe ~eHOH 

CTerreHH .D:OKTOpa TeXHHt.IeCKHX HayK no crre:UHa.JibHOCTH 2.2.15 - CHCTeMbI, CeTH H 

yc-rpoliCTBa TerreKOMMYHHKa:UHH. 

HoBM KOH:uerr:UH.SI HHTerpHposaHHhIX ceTe:H: KocMoc-Bo3.z:i:yx-3eMn.SI-Mope 

SAGSIN (Space-Air-Ground-Sea) B Hat.1arre TpeTbero .n:ec.SITHJieTH.SI XXI BeKa 3HaMetty­

eT co6oli Ot.Iepe.n:Holl 3Tarr pa3BHTH.SI :umppoBOll 3KOCHCTeMDI II.SITOro H rnecToro IIOKOJie­

HHH, B OCHOBe KOTOpoH: Jie)l(HT HHTerpa:QH.SI pa3H006pa.3HbIX TeXHOJIOrHH H ycnyr B e.n:H­

HYIO ceTb. CocTaBHhIMH cerMeHTaMH rrepcrreKTHBHhIX ceTeli .SIBJlfilOTC.SI rrpHH:UHIIHa.JihHO 

pa.3Hbie no CBOHM npHH:UHnaM noc-rpoeHH.SI H oco6eHHOCT.SIM cpyHKIJ;HOHHpOBaHH.SI ceTH 

6ecnHJIOTHbIX neTaTeJibHbIX annapaTOB (EIIJIA), B3aHMo.n:e:H:CTBH.SI yc-rpOHCTBO­

yc-rpo:H:cTBO D2D (Device-to-Device), aBTOM06m10Horo TpaHcnopTa V ANET (Vehicular 

Ad Hoc Networks), 6ecnHJIOTHhIX aBTOM06Hrre:H:, I1HTepHeTa Bern;eit JiI3BeCTHhIMH Ha 

cero.n:H.SIIIIHHH .n:eHb MeTO.D:aMH H cpe.n:cTBaMH HHTerpa:UHH pa3BepHyroIX H rrpoeKTHpye­

MbIX CeTeBbIX cerMeHTOB .SIBJifilOTC.SI rro.n:xo.n:hr, OCHOBaHHbie Ha rpaHHl.JHbIX Bbll.JHCJieHH­

.SIX, HCKYCCTBeHHOM HHTerrrreKTe (HH) H rrporpaMMHO-KOHcpHrypHpyeMbIX ceTIDC (SDN). 

Hayt.1Ho-06ocH0BaHHa.SI nocTaHOBKa KOMnneKcHo:H: 3a.z:i:at.1H ceTeso:H: HHTerpa:UHH .SIBJl.SieT­

c.SI nepBbIM H OCHOBOnonaraIOI.IJ;HM rnaroM .D:JI.SI IIOHCKa TeXHHt.IeCKHX perneHHll no opra­

HH3a:UHH 3cpcpeKTHBHoro CKB03Horo B3aHMo.n:e:H:cTBH.SI pa3Hopo.n:HhIX ceTeBbIX TeXHOJIO­

rHH H KOHKypeHTOcnoco6HOH pearr113a:u1rn rrpHH:UHIIHa.JibHO HOBbIX ycnyr Ha HX OCHOBe. 

06ocHOBaHHa.SI aBTOpOM :uenb pa3pa60TKH KOMIIJJeKCa Mo.n:erreli H MeTO.D:OB HHTerpa:UHH 

rpaHHl.JHbIX H/HJIH ryMaHHbIX BbfCIHCJleHHll B ceTIDC CB513H II.SITOro H rnecToro IIOKOJleHHH 

.n:aeT Bee OCHOBaHH.SI rOBOpHTb 0 B03HHKHOBeHHH HOBOH Hayt.IHOH npo6neMbI C03.D:aHH.SI 

MeTo.n:orrorHH HHTerpa:UHH rpaHHt.IHhIX Bhit.IHcneHHH B ceTmc SAGSIN, t.ITO orrpe.n:err.SIIOT 

aKmyaJlbHOCmb TeMbI H pe3yJ1bTaTOB rrpe.n:cTaBneHHOro .D:HCCepTa:UHOHHOro HCCne.n:osa­

HH.SI. 

AHa.JIH3 aBTopecl_)epaTa II03Bon.SieT c.n:enaTb Bnrno.n: o TOM, t.ITO .n:HccepTa:UHOHHoe 

Hccne.n:osaHHe MyTXaHHhI AMMapa Carrexa AnH .SIBJUieTC.SI caMOCTO.SITerrbHO BhmorrHeH­

Holi Ha~HO-KBan:HcpHKa:UHOHHOll pa60TOH, K HaH6orree 3Hat.IHMbIM H06blM Hayl(HblM pe-

3YllbmamaM KOTOpo:H: MO)l(HO OTHeCTH crre.n:yIOrn;He: 



1. Pernetta ttayqifaJI 3a.naqa, OTJu1qruoru;a.si:c.si: OT H3BeCTHbIX TeM, qTo npe.nJio)l(eH 

MeTO)l, nocTpOeHH51 MYJibTHKOHTponnepHOR ceTH, OCHOBaHHblR Ha HHTerpaJibHOM peme­

HHH 3a.naq no pa3Meru;eHHIO KOHTpOJIJiepoB B M)'JlbTHKOHTpomiepHbIX CeT.sIX, 6a3HPYIO­

II.J;HRC51 Ha MeTa3BpHCTHqecKOM aJiropHTMe BCJie)J.CTBHe CJIO)l(HOCTH pernaeMbIX 3a.z:i:aq, H 

aJirOpHTMe 6aJiaHCHpOBKH Harpy3KH, n03BOJI51IOII.J;eM o6ecnetIHTb HaHnytIIllee HCnOJib-

30BaHHe pecypcoB KOHTpOJIJiepoB B TaKHX ceT.si:x. 

2. ,ll;JI51 perneHH51 HaytIHOR 3a,n:atIH HHTerpau:HH pa3Meru;eHH51 KOHTpOJIJiepoB B 

MYJibTHKOHTpOJIJiepHbIX CeT51X H 6aJiaHCHpOBKH Harpy3KH npe)l.JIO)l(eHO HCnOJib30BaTb B 

OTJIHqHH OT H3BeCTHblX perneHHR HepapxHtieCKYIO KJiaCTepH3aU:HIO MYJibTHKOHTpOJI­

JiepHOR ceTH, BKJIIOtia10ru;y10 B ce6x KJiacTepbI c roJIOBHbIMH y3naMH H u:eHTpaJIH30BaH­

HbIR KOHTponnep, lJTO o6ecneqHsaeT 6anaHCHpOBKY Harpy3KH B pa3pa60TaHHOM MeTo,n:e 

nocTpoeHH51 ceTH. 

3. ,lJ;mI perneH~.sI Ha~HOR 3a)l,aqH HHTerpaU:HH KOHTpOJIJiepoB B MYJibTHKOHTpOJI­

nepHbIX CeT51X H 6anaHCHpOBKH Harpy3KH B OTJIHtIHe OT H3BeCTHbIX perneHHli pa3pa6o­

TaH MO.ZJ:HcpHU:HpOBaHHbIH aJiropHTM xaOTHlJeCKoro pox CaJibn ,l(JI51 HCnOJib30BaHH51 B 

HepapxHqecKHX KJiaCTepHblX CeT51X clu s-CSSA, qTo no3BOJI51eT yMeHbllIHTb )l,OJIIO OTKa-

30B B o6cJiy)l(HBaHHH co CTOpOHbl KOHTpOJIJiepa H yseJIHqHTb o6ru;ee HCnOJib30BaHHe 

CHCTeMbI BO BCeM .n:1rnna30He H3MeHeHH51 3a)l.ep)l(KH OT 1 MC .no 10MC no cpaBHeHHIO KaK 

c IIIHpoKo H3BeCTHbIMH MeTa:mpHCTHtiecKHMH aJiropHTMaMH po51 tiaCTHU: PSO (Particle 

Swarm Optimization) H ceporo sonKa GWO (Grey Wolf Optimization), TaK H c npe,n:bI­

.n:yru;eli sepcHeli xaoTwiecKoro anropHTMa po51 canbn CSSA (Chaotic Salp Swarm 

Algorithm). IlpH 3TOM .z:i:n51 HaH6onee CJIO)l(Horo cnyqa51 3a,n:ep)l(KH senHtIHHOR B lMc 

BbIHrpbIIII no .none OTKa30B H no o6meM)' HCnOJib30BaHHIO CHCTeMbl )l,OCTHraeT 3Hatie­

HH51 6onee, tieM B 2 pa3a. 

4. ,ll;n51 perneHH51 Ha~HOR 3a)l,alJH HHTerpaU:HH rpattHlJHbIX BblqHcJieHHR B CTpyK­

TYPY ceTH «B03,n:yx-3eMJI51» .ll.JI51 ceTeli HttTeptteTa Beru;eli BbICOKOR H csepxBbICOKOR 

nJIOTHOCTH pa3pa6oTaHbl MO)l,eJib ceTH, OTJI11qaIOIIJ;aJIC5I OT H3BeCTHbIX TeM, lJTO npe.n:­

JIO)l(eHO )J.JI51 YMeHbIIIeHH51 3a.nep)l(KH H 3HepronoTpe6neHH51 B TaKOR ceTH HCnOJib30BaTb 

M06HnbHbie cepsepb1 rpaHHqHbIX BbitIHcneHHR Ha EIIJIA H MeTo,n: Bbirpy3KH TpacpHKa c 

Ha3eMHoli ceTH Ha M06HJibHbie cepsepbI rpaHHtIHbIX BbitIHcneHHR Ha EIIJIA, 0TnHqa10-

Iu:HRC5I OT H3BeCTHbIX TeM, qTo npou:e.n:ypa BbirPY3KH TpacpHKa 51BJI51eTC51 TpexypoBHe­

BOR, npHtieM Ha OKOHelJHblX ycTpOHCTBaX HCnOJib3yeTC51 nporpaMMHbIB npocpHnHpOB­

Iu:HK, KOTOpbIH onpe.nen51eT CJIO)l(HOCTb BbJqHcmi:eMOR 3a.z:i:aq H no pe3yJibTaTaM ero pa-

60Tbl MexaHH3M rrpHH51TH51 perneHH51 onpe,neJI51eT Heo6xo,n:HMOCTb Bbirpy3KH TpacpHKa. 

KpoMe Toro, Ha BTopoM ypoBHe npou:e.nypbI BbifPY3KH TpacpHKa cepsep EIIJIA, Ha Ko­

TOpbIR Bbirpy)l(aeTC51 TpacpHK, MO)l(eT rrpHHHTb perneHHe B ycnOBH51X He)J.OCTaTOlJHOro 



o6oeMa pecypcos s:oirpy3HT:o TPaqmK Ha cepsep .D.pyroro EIIJIA. Pe3yn:oTaT:o1 MO.D.em1-

posamrn: ,D,OKa3aJIH, qTo pa3pa6oTaHHbie MO)].eJI:o li MeTO.D. liHTerpaU:liH rpaHliqH:oIX BbI­

tIHCJieHJ-IM B CTpYKTYPY ceTH «B03.D.yx-3eMmrn .D.mI ceTeif HHTeptteTa Bemeif s:o1c0Koli H 

CBepXBbICOKOH IIJIOTHOCTH o6ecrreqHBaIOT yMeH:OIIleHlie 3a.D.ep)l(KH )1.0 6onee, qeM B 2 

pa3a ITO cpaBHeHHIO c ceTbIO 6e3 HCIIOJib30Bamrn TeXHOJIOrHtt rpaHH"l!HbIX BbNHCJieHHM 

H Ha 30-40 % no cpaBHeHHIO c ceTbIO c HCIIOJib30Bam1eM TOJibKO Ha3eMHbIX rpaHHqHbIX 

BbNHCJieHHH. KpoMe Toro, HCIIOJib30BaHlie OITTliMli3aU:HH Ha OCHOBe MeTa3BpHCTHqe­

CKoro xaOTHqecKoro po.si CaJibIT )1.aeT )1.0ITOJIHHTeJibHblH BbIHrpbIIII OKOJIO 10% ITO cpaB­

HeHHIO c HCITOJib30BaHHeM HeOITTHMH3HpOBaHHoro anropHTMa. 

5. Pe3yn:oTaT:o1 MO.D.eJIHpoBaHH.sI .D.OKa3aJIH, qTo pa3pa6oTaHH:ore MO.D.eJI:o 11 MeTO.D. 

HHTerpau:11H rpaH11qH:oIX s:orqHcJieHHH B CTPYKTYPY ceTH «B03.n,yx- 3eMJI.si» .D.JI.sI ceTeif 

HHTepHeTa Bemeii BorcoKoii H csepxBorcoKoli ITJIOTHOCTH o6ecITeqHsaroT yMeHI>IIIeHH:e 

3HeproIToTpe6nemrn .n:o 6onee, qeM B 2 pa3a ITO cpaBHeH11ro c ceTbIO 6e3 HCITOJib30BaHH.sI 

TeXHOJIOrHH rpaHHqHbIX BblqlfcJieHHH. KpoMe Toro, HCITOJib30BaHHe OITTHMlf3aU:lfH Ha 

OCHOBe MeTa3BpHCTH"l!eCKOrO xaOTliqecKoro po.si CaJibIT .n,aeT )1.0ITOJIHIITeJibHbIH Bhmr­

p:orrn B 5-10 % ITO cpaBHeHHIO c HCITOJib30BaHH:eM HeOITTHMH3HpOBaHHOro anropHTMa. 

6. Pe3yJihTaTbI Mo.n:enHpoBaHH.sI .D.OKa3aJIH, qTo pa3pa6oTaHHbie MO.D.eJib 11 MeTO.D. 

HHTerpau:HH rpaHHqHhIX BbiqHcJieHHii B CTPYKTYPY CeTH «B03.D.yx-3eMmrn )1.JI.sI ceTeli 

HHTepHeTa Bemeii BhICOKo:H: H csepxBhICOKOM ITJIOTHOCTH 06ecITeq11saroT YMeHhrneHHe 

)1.0JIH 3a6JIOKHpOBaHHbIX 3a)1.aq ITO Bbirpy3Ke TpacpHKa B )1.eC.sITKH pa3 ITO cpaBHeHHIO c 

CeTbIO 6e3 HCITOJib30BaHH5I TeXHOJIOrHH rpaHHqHblX BbiqlicJieHHM, B pa3bl ITO cpaBHeHHIO 

c CeTbIO c HCITOJib30BaHHeM TOJibKO Ha3eMHbIX rpaHHqHbIX BblqlfcJieHHH. HcITOJib30Ba­

Hlfe OITTHMH3aU:lfH Ha OCHOBe MeTa3BpHCTHqecKoro xaoTH:qecKoro po.sI CaJibIT He .n:aeT 

ITpaKTlfqecm 3HaqHMoro 3cpcpeKTa ITO cpaBHeHHIO c HeOITTHMli3HpoBaHHbIM anropHT­

MOM. KpoMe Toro, oITpe.n:eneHbI 3aBHCHMOCTH 3HaqeHHM 3a.D.ep)l(KH, 3HeproIToTpe6neHH.sI 

H .UOJIH 3a6JIOKHpOBaHHbIX 3a.z:i:aq ITO BhirPY3Ke TPacPHKa OT IIJIOTHOCTH CeTH. 

7. B OTJIHlJHH OT H3BeCTHbIX perneHHM ITpe.n:JIO)l(eH HOBblM MeTO.ll ITOCTpOeHH.sI ce­

TH c HCITOJib30BaHHeM TexHorrorHH: MEC, SDN H D2D .n:m1 IIOMep)l(KH ITPHJIO)l(eHHH 

6ecITHJIOTHhrx aBTOMo6HJieli. Ilpe.nnaraeMa5I apXHTeKTypa HaITpaBJieHa Ha rrpeo.n;onemrn 

.ll.Byx OCHOBHbIX ITpo6neM aBTOM06HJibHbIX ceTeli - BbICOKOH ITJIOTHOCTH TpacpHKa H 

HaJI1fq:lf5.[ HeITOKpblTbIX 30H B aBTOM06HJibHOM CeTH CB5.13H. IlpH 3TOM, pa3pa6oTaH TaK)l(e 

anropHTM KnacTepH3aU:HH Ha OCHOBe B3aliMO.UeMCTBHM D2D .ll.Jl.sI TpaHCITOpTHbIX 

cpe.n;CTB B HeITOKpbITblX 30Hax H .UJI.sI BbirPY3KH TpacpHKa cen1 B perHOHax c HHTeHCHB­

HbIM .UBH)l(em-1eM. Pe3ynoTaTI>I MO.D.eJIHpoBaHH.sI ITOKa3bIBaIOT, qTo rrpe.n:no)l(eHHa.sI apXH­

TeKzypa .uaeT 74 % ITpHpOCTa rrpOH3BO.ll.HTeJibHOCTH CHCTeMbI B TepMllHax Bep05ITHOCTlf 

6JIOKHpOBKH 3a)1.aq. 



8. Pa3pa6oTaH MeTO):( nporH03HpoBamuc TPacpHKa Ha OCHOBe CNN - LTP-CNN, 

KOTOpbIH npe,n:CKa3bIBaeT TpacpHK ceTH IoT Ha 6a3e COCT051HH51 ceTH 3a npe.n;oI):(yn.I.HR 

HHTepBaJI BpeMeHH, OTJIHqaIOIJ.Urik.sr OT H3BeCTHbIX TeM, l{TO aJiropHTM nporH03HpOBa­

HH51 peaJIH30BaH Ha T)'MaHHbIX y3nax, KOTOpbie npe):(CTaBJI.sIIOT co6oii OCHOBHJIO qacTb 

ceTeii IoT/ SG. Pe3ynbTaTbI nOKa3bIBaIOT, 11To pa3pa6oTaHHbIH L TP-CNN MO)l(eT npe):(­

CKa3bIBaTo TpaqrnK ceTH IoT c T01IHOCTbIO OKOJIO 90 %. 
9 . Pa3pa6oTaH MeTO):( pa3Me:w:eHH51 SDN-KOHTPonnepoB B MJilbTHKOHTPonnepHbIX 

CeT.sIX, OTJrnqaIO:W:HHC51 TeM, l{TO KOHTponnepbl MOryT pacnorraraTbC.sI Ha M06HJibHbIX 

y3nax ceTe.H V ANET, HanpHMep, aBTo6ycax, .n:n.sr 06ecne11eHHH CB513H B nrroTHhIX 11 

cBepxnnoTHhIX ceTHX 6G H B3aHMo.n;e.HcTBH.sr c ryMaHHoli cpe):(oli YCTPOHCTB ceTH, 1ITO 

no3BOJIHeT yMeHhIIIHTh 3a):(ep)l(KY Ha 60 % no cpaBHeHHIO c TPaJJ:HIJ:HOHHhIMH Mo.n;emw11 

rpaHHqHhIX BhiqHcneHHH Ha 6a3e SDN, a TaK)l(e CHH3HTh noTPe6m1eMJIO :meprHIO Ha 

72 % no cpaBHeHHIO c MeTO):(OM Fog-l\.1EC Ha 6a3e SDN. 

Teopemu'-lecKaR 3HattUMocmb )1.HccepTaUHOHHOH pa6oTbI 3aKJIIOqaeTC51 rrpe)l()l.e 

Bcero, B pa3pa6oTKe H HCCJie)l,OBaHlm KOMIIJieKca MO)l,erreii H MeTO)l.OB HHTerpa:u:m1 rpa­

HHqffE,IX H/HJIH T)'MaHHblX Bbll{HCJieHHH B ceTHX CB513H II51TOro H rnecToro IIOKOJieHHH 

)1.JISI rrro6aJihHoro cpparMeHTa Bo3.n:yx-3eMJISI K0Huenu1111 SAGSIN, 11To 3aKJia)1.bIBaeT 

OCHOBbl ):(JI51 nepexo)l,a ceTeii CBSl3H o6:w:ero nOJib30BaHH51 B cpe):(HeCpOliHOH nepcneKT11-

Be K HHTerpHpOBaHHblM ceTSIM. 

K npaKmuttecKUM HayttHblM pe3yllbmamaM crre)l.yeT OTHeCTH, B nepBJIO oliepe,l1,h, 

co3):(aHHe Hay-qHo-o6ocHoBaHHhIX peKoMeH)l.aUMli no HHTerpaUHH rpaHHl!HhIX H/11rrH 

TyMaHHbIX Bbllil1CJieHl1R B COBpeMeHHbIX ceTSIX CBSl3H c y11eTOM MaCCOBOro BHe,n:peHml 

HOBbIX ycnyr CBSl3H, BKJIIOqa.sJ ycnyrH TenerrpHCYTCTBHSI, l!TO peaJIH3yeTCSI KaK B MeT0-

)1,MKaX nrraaHpOBaHIDI ceTe.H CBSI3H IIAO «fllIIPOCB5l3h», TaK H B Me)l()l.yHapo,l1,HbIX 

cTaH,l1,apTax (peKoMeH,l1,aUHSIX) CeKTopa cTaH):(apTH3a:u;H11 3JieKTpocBSI3H Me)l():(YHapo.ll.­

Horo COI03a 3JieKTPOCB513H. 

MaTepHanoI )1.HccepTaUHOHHoro Hccne):(0Bamu1 B nonHOM o6neMe OTPa)l(eHbI B 

ny6n11Ka:U:HSIX aBTOpa M rrpOIIIJIH anpo6auHIO Ha Me)l():(yHapO,l1,HbIX H BCepocc11licKMX 

HaJliHbIX KOHcpepeHUHSIX. 

OcHOBHbie pe3ynoTaTbI )1.HccepTau1111 M3JIO)l(eHhI B 13 7 ony6nHKOBaHHbIX pa6o­

Tax, B TOM l!Hcne B 24 pa6oTax, orry6n11KoBaHHbIX B )l(ypaaJiax H3 nepel!HSI BAK MHHH­

cTepcTBa 06pa30BaHm1 H HayK11 PoccHHCKo.H <I>e,l1,epaUHH; 87 pa6oTax B 113)1.aHMSIX, 

BKJIIOqeHHbIX B Me)l():(yHapO,l1,Hbie 6a3hl UHTMpOBaHHSI; 2 pe3yJioTaTaX MHTeJIJieKTYaJib­

HOR .n:e.s1TeJibHOCTH; 6 oTqeTax o HHP; 18 pa6oTax B ):(pyrHx aayl!HhIX H3):(aHHSIX 11 Ma­

TepHaJiax KOHcpepeH:U:HH. 

Ilo aBTOpecpepary MMeIOTCSI CJleOylOUjUe 3GMe'-lGHUR.: 



1. B cpopMyne 1 Ha cTp. 15 aBTopecpepaTa B Bbipa)l(eHJni C3~ OFi-C B03MO)l(HO rrpo­

rrym.eHa 3am1Ta5I rrocne C 3~ 0. 

2. B cpopMYJie y Ha cTp. 16 asTopecpepaTa rrepe.n: Bl>Ipa)l(emreM 2~k<n B03MO)l(HO 

rrporrym.eHa 3aII51Ta51. 

3. Ji_[3 pHC. 2 H 3 Ha C'fP. 17 He .n:o KOHUa OCTaJIC51 .slCHbIM <l>H3WieCKHH CMbICJI 16 TO­

IIOJIOrHH, IIOKa3aHHbIX Ha OCH x rrpe.n:cTaBJieHHbIX rpacpHKOB. 

4. l-h pHC. 4 Ha CTp. 18 He .n:o KOHUa OCTaJIC51 51CHbIM cpH3HqeCKHH CMbICJI sepXHeH 

rpaHHUhI HH):(eKca HCIIOJih30BaHH51 SD N-KOHTponnepa H KJiacTepa. 

0TMel:leHHbie He.n:ocTaTKH He HBJifilOTCH npHHUHilHaJibHbIMH H He CHH)l(aIOT ueH­

HOCTH nony1:1eHHhIX aBTopoM pe3yJibTaTOB. Cy.n:.sr no aBTopecpepaTy, .n:HccepTaUHH «Pa3-

pa6oTKa H HCCJie.n:osaHHe KOMIIJieKca Mo.n:eneii H MeTO,ll;OB HHTerpauHH rpaHHl:IHblX BbI­

l:IHCJieHHH B CeT.sIX CB.sl3H II.slTOro H rnecToro IIOKOJieHHH» COOTBeTCTByeT rryHKTaM 2, 4, 
7, 8, 9, 10, 11, 12, 18 rracrropTa CIIeUHaJibHOCTH 2.2.15, BbillOJIHeHa Ha BbICOKOM ypoBHe 

H HBJI51eTCH 3aKOH1IeHHOH Ha)'l:IHO-KBaJIHcpHKaUHOHHOH pa60TOH, B KOTOpOH rrpHCYT­

CTByIOT TeopeTHl:leCKaJI 3Hal:IHMOCTb, Hay1:1HaH HOBH3Ha H npaKTHl:leCKaH ueHHOCTb. C1:1H­

TaIO, 1:1To pa6oTa cooTBeTcTsyeT BceM TPe6oBaHH51M BAK, npe.n:oHBJIHeMDIM K .n:Hccep­

TaUHOHHbIM pa6oTaM Ha COHCKaHHe yqeHOH CTeneHH .ll:OKTOpa TeXHHl:leCKHX HayK, a ee 

aBTop MyTxaHHa AMMap Canex AJIH, 3acny)l(HBaeT rrpHcBoeHH5l yqeHoii cTerreHH .n:oK­

Topa TeXHH1:1ecKHX HayK no crreUHaJibHOCTH 2.2.15 - CHcTeMI:.I, ceTH H yc'fPOHCTBa Te­

neKOMMYHHKauuli. 
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