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MYTXAHHhl AMMAP A CAJ1EXA AJ1l1 HA TEMY: 

«PA3PAEOTKA l1 l1CCJ1E,[(OBAHI1E KOMITJ1EKCA MO,nEJJEH l1 METO,nOB 

l1HTEfPAI(l1l1 fPAHI1qHhIX Bhlql1CJ1EHI1H B CET5IX CB5I3l1 I15ITOfO l1 lllECT O f O 

ITOKOJ1EHI1H», ITPE,nCTABJ1EHHOH HA COI1CKAHl1E Y1IEHOH CTEITEHI1 

,nOKTOPA TEXHI1qECKI1X HAYK ITO CITEI(l1AJ1hHOCTI12.2.15. Cl1CTEMbl, CETI1 l1 

YCTPOHCTBA TEJ1EKOMMYHI1KAI(l1H 

AKryaJibHOCTb TeMbI )l,HccepTau,uu. AKTHBHhie pa6oThI no C03)laHHJO H 

pa3BepTbIBaHHJO ceTeH: n5ITOro nOKOJieHH5I (5G) npe)lnOJiaraJOT ycKopeHHOe pa3BHTHe HOBhIX 

TeJieKOMMYHHKa1(HOHHhIX ycnyr. 0)lHOBpeMeHHO cpopMHPYJOTC5I nO)lXO)lhl H Hayicrno 

o6ocHoBaHHhie MeTO)lhl peaJIH3auYIH )lJI5I rrocne.uyJOmero npaKTIFieCKOro HCnOJih30BaHH5I ceTeH 

CB5I3H IIIeCTOfO nOKOJieHH5I (6G). C03,n:aHHe HOBhIX ceTeH: npe.unonaraeT ,n:aJihHeliIIIee pa3BHTHe 

KOH1(eII1(HH npHMeHeHH5I HOBhIX TeJieKOMMYHHKaUHOHHhIX TeXHOJIOfHH, B TOM qHCJie 

HHTerpa1(HJO pa3HOpO.UHhIX ceTett B paMKax C03)laHH5I e)lHHOH ceTH «KOCMOC-B03)lyx-3eMJI5I­

Mope» 11n11 SAGSIN (Space-Air-Ground-Sea). ITptt co3.z:i:amm HHTerpttpoBaHHOH no cpe,n:aM 

nepe,n:aq11 ceTH CB5I311 Heo6xo.L(HMO 06ecrreq11Th He 3aBHC5III1He OT cpe.UhI pacnpoCTpaHeH115I 

cHrHana napaMeTphI npe.n:ocTaBJieHH5I ycnyr. 3To OTHOCHTC5I K TaKTHJihHOMY HHTepHeTy, K 

nepe,n:aqe ronorpacp11qeCKHX H306pa)KeHHH fl 11306pa)KeHHH )lOnOJIHeHHOH peaJihHOCTH, K cernM 

V ANET, me Heo6xo,n:11MhIM ycnoB11eM npe.n:ocTaBJieHH5I ycnyr 5IBJI5IeTC5I 06ecrreqeH11e 3Haqemie 

ceTeBoH: 3a)lep)KKH He 6onee emmH1( MHJIJI11ceKyH,n: Me)K)ly OKOHeqHhIMH y3naM11. B 3TOH CB5I3H 

.u11ccepTaU:HOHHa5I pa6orn MyTxaHHhI AMMapa Canexa AnM, B KOTopoH: co.uep)KaTC5I HOBhre 

HayqHo o60CHOBaHHhie TeXHf!qecKHe peIIIeHirn B BH)le KOMnJieKCHOH HHTerpaU:HH TeXHOJIOfHH 

rpaHJiqtthIX BhlqIIcJieHIIH II npe.uocTaBJieHH5I COBpeMeHHhIX ycnyr CB5I3H )lJI5I o6ecneLieHH5I 

HH3KOro 3HaqeHH5I ceTeBOH 3a,Uep)KKH, 5IBJI5IeTC5I aKTYaJihHOH. 

OcHOBHble pe3yJibT3Tbl )l,HCCepTaU,HH, 06Jia)l,aIOI11HC uarrnou HOBH3HOU. Cpe.n:II 

OCHOBHhIX pe3yJihTaTOB )lIICCepTaUHH, o6na,n:aJOII1HX HayqHOH HOBH3HOH, H OTJIHqaJOII1HXC5I OT 

paHee IIOJiyqeHHhIX pe3yJihTaTOB, MO)KHO BhI)leJIHTh cne,n:yJOm11e: 

- ITpe.n:nmKeH MeTO)l nocTpoemrn MYJihTIIKOHTpOJIJiepHOH ceTH, OCHOBaHHh!H Ha 

HHTerpanhHOM peIIIeHIIII 3a)laq ITO pa3MemeHIIJO KOHTponnepoB B MYJihTHKOHTponnepHhIX 

ceT5IX, 6a3HPYfOII1HHC5I Ha MeTa3BpI1CT11qecKOM anropHTMe BCJie)lCTBHe CJIO)KHOCTH p eIIIaeMhIX 

3a.z:i:aq, H anropHTMe 6anaHCI1pOBKI1 Harpy3KH, II03BOJI5IJOII1eM 06ecITeq11Th HaHJIYLJIIIee 

HCnOJih30BaHHe pecypcoB KOHTpOJIJiepoB B TaKHX ceT5IX. 

- Pa3pa6oTaH MO.UIIcp11u11poBaHHhIH anropHTM xaoT11qecKoro po5I CaJihn (Salp Swarm) .UJI51 

HCnOJih30BaHH51 B HepapXHLJeCKHX KJiaCTepHhIX ceT5IX, qTo TI03BOJI5IeT YMeHhIIIHTh )lOJIJO OTKa30B 

B o6cJiy)KHBaHHH co CTOpOHhl KOHTponnepa H yBeJI11q11Th o6mee HCnOJih30BaHHe CHCTeMhl BO 

BCeM L{HaITa30He H3MeHeHH5I 3aaep)KKH OT 1 MC L{O 10 MC ITO cpaBHeHHJO KaK c IIIHpOKO 

113BeCTHhIMI1 MeTa3BpHCTHqecKHMI1 anropHTMaMH. I1p11 3TOM L{Jl5I Ha116onee CJIO)KHOro cnyqa51 

3a,Uep)KKI1 BeJI11qIIHOH B 1 MC BhrnrpbIIII no L{OJie OTKa30B H IIO o6meMy HCIIOJih30BaHHJO 

CHCTeMhl L{OCTHraeT 3HaqeHI15I 6onee, qeM B 2 pa3a. 

- Pa3pa6oTaH MeTOL{ pa3MemeHH5I SDN-KOHTponnepoB B MYJihTHKOHTponnepHhIX cernx, 

OTJlliqaJ0m11H:C5I TeM, qTo KOHTpOJIJiepbl MOryT paCITOJiaraThC5I Ha M0611JibHhIX Y3Jiax ceTeH 

V ANET )lJI5I o6ecneqeHH5I CB5I3H B ITJIOTHbIX H CBepxmIOTHhIX cernx 6G H B3aHMOL{etl:crn1u1 c 



TyMaHHOH cpe,n:oH: ycTpOHCTB cenI, 'ITO IT03BOJUieT yMeHhIIIHTh 3a.z:i:ep)KKY Ha 60% ITO 

cpaBHemno c Tpa.n:m.J;HOHHhIMH Mo,n:emIMH rpaHH'IHhIX BhI'IHCJieHHH Ha 6a3e SDN. 

Ilpa1nuqecKaH JuaqUMOCTh COCTOHT B C03,n:aHHH Hay1IHO-o6ocHOBaHHhIX 

peKOMeH,n:aIJ;HH ITO lIHTerpauHH rpaHlI'IHhIX, TyMaHHhIX BhI'IHCJieHHH B cospeMeHHhIX cenrx 

CB513H c yqeTOM MaCCOBOro BHe,n:peHH51 HOBhIX ycnyr CB513H. 

3aMeqauuH no aBTopelf>epary. ITo TeKcTy asrnpe<):>eparn HMeIOTC51 cne,n:yIOmHe 

3aMe'-laHmi: 

1. Ha pttcyHKe 1, cTp. 13 B CTpyKType «YlHTerpttposaHHhie ceTH KocMoc-B03,n:yx-

3eMJI51-Mope SAGSIN (Space-Air-Ground-Sea)» ITpttcyTcTByIOT TaKHe cIToco6hr CB513H, KaK 

«3D CB513h», «KorHlITHBHa51 CB513h», «B03,n:yIIIHa51 CB513h», KOTOpbie ITO TeKCTY .n:anee aBTOpOM He 

YITOMHHaIOTC51 H He HCIIOJih3yIOTC51. 

2. Ha cTp. 34-35 roBopHTC51 o TOM, 'ITO pa3pa6ornHHhIH Mern.n: ITporn03rrpoBamrn 

Tpa<):>HKa OCHOBaH Ha HCITOJih30BaHHH o6nerl.JeHHOH CBepTO'IHOH HeiipOHHOH cern:, r.n:e .n:mi 

TpeHHpOBKH HeiipOHHOH ceTH HCITOJih30BaJilICh rraKeThI Ha6opoB ,n:aHHhIX. 0,n:HaKO aBTOp He 

YKa3hrnaeT, KaK 6hrnlI rrony'-leHhI Ha6ophr ,n:aHHhIX - B pe3ynhrnTe ITepexBarn ceTesoro Tpa<):>HKa 

B paMKax TecTosoro cerMeHTa ceTH HJIH 6hrnrr cITeUHaJihHhIM o6pa30M HcKyccTBeHHO 

creHepttposaHhI. 

3. 0TMeqaeTC51 He,n:ocrnToqHo BhICOKOE' Ka'IeCTBO pHCYHKa 8 «AnropHTM BhirPY3KlI 

Tpa<):>ttKa ,n:JI51 pa3pa6ornHHoro Mern.n:a» Ha cTp. 22, pttcyHKa 20 «Mo,n:enh SDN ceTH» Ha cTp. 29, 

4TO HeCKOJihKO CHlI)l(aeT o6myIO HH<):>opMaTHBHOCTh pa60Thl. 

BLIBO.LJ.hI u JaKmoqeuue. 06ma51 01.i;ettKa ,n:HccepTaUHOHHoif pa6oThI - rroJIO)l(HTeJihHM, 

OTMeqeHHhie tte,n:ocTaTKlI H 3aMe1IaHH51 He BJIH51IOT Ha pe3yJihTaThI ,n:HccepTaUHH. Cy.z:i:51 ITO 

aBTope<):>epaTy, ITpe,n:CTaBJieHHa51 ,n:HccepTa[(H51 51BJI51eTC51 3aKOH1IeHHOH Haycrno­

KBaJIH<):>ITT<aUHOHHOH pa60TOH, COOTBeTCTBYIOIUeii Tpe6osaHH51M «I10JIO)l(eHH51 0 ITpHCy)l(,n:eHHH 

y'IeHhIX CTeITeHeii», ITpe,n:b51BJI51eMhIM K ,n:OKTOpCKIIM ,n:lICCepTaUH51M, a aBTOp ,n:HccepTaUHOHHOH 

pa6oThI MyTxaHHa AMMap Canex Antt 3acny)l(HBaeT ITpttcy)l(,n:eHH51 yqettoH: CTerreHH ,n:OKTopa 

TeXHH'IeCKHX HayK ITO crreuttanhHOCTH 2.2.1 5. CttcTeMhI, ceTrr rr ycTpoH:crna 

TeJieKOMMYHHKaUHH. 

ITpo<):>eccop Ka<):>e,n:phI ceTeif H cHcTeM CB513H ITfYTYI, 

,n:.T.H., .n:oueHT -~lk'. £/ :t-'j 7 / fpe6ewKoB A.IO. 

fpe6eIIIKOB AneKcaH,n:p IOpheBH'I, rpa:>K,n:attHH Pocc11iicKoif <l>e.n:epauHrr, ,n:.T.H. no 

crreuttanhHOCTH 2.2.15 CttcTeMhr, ceTrr H ycTpoiicrna TeneKOMMYHHKau11ii. 

<l>e.n:epanhHoe rocy.n:apcrneHHoe 6IO,n:)l(eTHoe o6pa3oBaTeJihHOe yqpe)K,n:em1e Bbicwero 

o6pa30BaHmI «ITOBOJI)l(CKHH rocy.n:apcTBeHHhIH YHHBepCHTeT TeJieKOMMYHHKaUHH H 

HH<):>opMaTHKH» (ITfYTYI). ITo4TOBhlli a,n:pec: 443010, r. CaMapa, yn. IlhBa Toncrnro, ,n:. 23. 

Ten.: 8(846)339-11 -00, 8(846)339-11-97, e-mail: a.grebeshkov@psuti.ru. 
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