
OT3bIB 
Ha aaTopecpepaT )l11ccepTaIJ:i111 A113ar11pa A66ac An11 XacaHa Ha TeMy «l1ccne)l0Batt11e 

MO)lenei1 -rpacp11Ka )lJI.H ceTeH CB.H311 IT.HTOfO ITOKOJieHl1.H 11 pa3pa60TKa MeTO)lOB ero o6-

CJIY)f(11BaHl1.H c 11crroJih30BaH11eM ETIJIA», rrpe)lcTaaneHHOH Ha coHcKam-re )"IeHoi1 cTe-

rreH11 KaH)lH)laTa TeXHHtiecKHx HayK no crre1.u1anhHOCT11 2.2.15 - C11cTeMbI, ceT11 11 

ycTpOHCTBa TeJieKOMMYHHKaIJ.HH 

B cernx CBSl3H m1Toro H nocne.ll)'IOmHx IlOKOJleHHH no~HJla pa3BHTHe KOHUeITUHSI HH­

TerpHpOBaHHhrx ceTeii cssi3H KocMoc - Bo3,nyx - 3eMAA - Mope SAGS IN (Space -Air- Ground 

- Sea Integrated Networks), BKJilOlfa10masi sonpochI cosMeCTHoro HCITOJib30BaHHSI pecypcos 

Ha3eMHOH H B03~IIIHOH ceTH c HCilOJib30BaHHeM TeXHOJIOfHH nporpaMMHO-KomtrnrypHpyeMbIX 

ceTeH SDN (Software-Defined Networks), rpaHHlJHhIX BhilfHcneHHH MEC (Mobile Edge 

Computing) H 6ecnHJlOTHhIX neTaTeJlhHhIX annapaToB UAV (Unmanned Aerial Vehicles). 3cp­

cpeKTHBHOe HCITOJib30BaHHe COBOKynHOCTH ,naHHhIX TeXHOJIOrHH npH peaJIH3aUHH cospeMeHHhIX 

H nepcneKTHBHhIX ycnyr 11HTepHern Bemeii IoT (Internet of Things), TaKTHJihHoro 11HTepHeTa 

TI (Tactile Internet) H .ll,on01rneHHOH peanhHOCTH AR (Augmented Reality) T'pe6yeT npose,neHHSI 

COOTBeTCTBylQIUHX npe,nMeTHhIX HCCJie,nosa1rnH:. IlpHHHMaSI BO BHHMaHJie TO o6cTOSITeJlbCTBO, 

lJTO sonpochI cosMeCTHoro HcnOJih30BaHHSI TexHonornif SDN, MECH UA V ,nnsi o6CJIY)l<HBaHHJI 

reTeporeHHoro T'pacpHKa IoT, TI HAR .no HaCTOJIIUero speMeHH no,npo6Ho He Hccne,nosaJIHch, 

TeMaTHKa ,AHCCepTaUHOHHOro HCCJle,noBaHHJI npe,ncTaBAAeTCJI BeCbMa aKTYaJihHOH. 

Cy,nsi no asTopecpepary, ,nHccepTaUHSI co.nep)l{HT cne.ll)'IOmHe pe3yllbmambl, 06J1aoa10-

Uf-Ue Hay'l.HOU H06U3HOU.' 

1. B OTJIHlJHe OT H3BeCTHhIX MO,AeJleH T'pacpHKa 6brna npe,AJIO)KeHa MO,AeJlb, B KOTOpOH K 

TPa<l>HKY 11HTepHeTa Bemeif H T'pacpHKY TaKTHJibHoro 11HTepHeTa ,no6asAAeTcsi TJ)acpHK .nonon­

HeHHOH peanbHOCTH. IlpH 3TOM 61>IJIO ycTaHOBJleHo, 1iTO sepOSITHOCTh noTeph naKeTOB ,AAA Tpa­

cpHKa AR 6orrhIIIe, lfeM .AAA T'pacpHKa IoT H MeHbIIIe, tJeM .AAA T'pacpHKa TI, a sxo,nJ1mHi1 arperH­

posaHHhIH noToK T'pacpHKa IoT, TI HAR siansieTcsi caMono.no6HhIM c napaMeT'pOM Xepcrn H = 

0,7. 
2. Pa3pa6ornH MeTo.n nocT'poeHHSI cen1 c HCITOJih30BaHHeM EIIJIA, a KOTopoM 3JieMeHThI 

nporpaMMHO-KOHcpHrypHpyeMhIX ceTeH nOJIHOCTblO peanH30BaHhI Ha EIIJIA, OTJIHlfalOIUHHC.SI 

OT H3BeCTHhIX TeM, lJTO yposeHh nepe,natJH ,naHHhIX pea.JTH30BaH Ha rpynnax EIIJIA, 06be,n11HeH­

HhIX B KJ1acTepb1 H BhIITOJIHSllOlllHX cpyHKUHH KOMMYTaTopos ceTH SDN, a yposeH1> ynpasneHH.SI 

pean113osaH Ha OT,neJihHhIX npHB.Sl3HhIX EIIJIA, BhIITOJIH.SllOIUHX cpyHKUHH KOHT'pOJIJiepos ceTH 

SDN. IlpH 3TOM K~hIH H3 KOHTpOJinepos B3aHMo,nei1crnyeT c ronoBHhIM y3noM csoero KJJa­

cTepa EIIJIA, npe,nycMOT'peHo TalOKe B3aHMo,nei1cTBHe KOHT'pOJinepos Me)I{~ co6oii. 

3. Pa3pa6oTaH anropHTM KJiacTep1nau.HH ,n11.S1 rpynnhI EIIJIA Ha ocHose MeTo,na k-cpe.n­

HHX, Il03BOJlHBIIIHH HaHTH pauHOHaJihHbie KOOp,z:urnaTbl ,AAA pa3MeIUeHHJI KOHTporrnepoB, OTJIH­

lfalOIUHeCSI OT HCXOJlHhIX Ha seJIHlJHHY .no 1 OOM a KBa.npaTe 1 KM Ha 1 KM. 

4. Pa3pa6ornH MeTo,n Bhirpy3KH T'pacpHKa c Ha3eMHOH ceTH Ha EIIJIA, OTJlHtJa10m11i1c.S1 OT 

H3BeCTHhIX TeM, lJTO Bh1rpy3Ka MO)l{eT 6bITh ocymecTBJieHa KaK ttenocpe,ncrneHHO Ha EIIJIA, 



' TaK 11 Ha EI1J1A, o6opy.uoaaHHhIH pe'rpaHCJUITopoM .UJUI nepe,naq1111HcpopMa1..vrn Ha rpaHH'rnhIH 

11/Jurn o6naqHhIH cepaep ml3eMHOH ceTH. 

5. PaJpa6ornH anropHTM Bhirpy3KH TPacp11Ka .UJUI npe.uno)f(eHHoro MeTo.ua, ocHoBaHHhIH 

Ha anropHTMe .UHHaM11:qecKoro nporpaMMHpoaaHm1, 11cnoJib3)'lOmero paccTOSIHHe X3MMHHra a 

KaqecTae Kp11Tep11.si: .un.si: 3aaeprneH11.si: caoeH: pa6oThI H onpe.ueneHbI 3HaqeHHSI 3a.uep)f(KH .UJUI BhI-

6opa pa3Mepa rpynnbI EI1JIA, npH KOTopoM 3a.uep)f(Ka .um1 BhifPY3KH TPa<lJ11Ka c HaJeMHOH ceTH 

Ha rpynrry EI1J1A 6y.ueT MeHhllie, qeM B cnyqae 11cnoJib30BaHHJI EI1JIA KaK peTPaHcJI.si:Topa .un.si: 

rpaH11qHoro/ o6naqHoro cepaepa. 

K npaKmul./.eCKUM Hayl./.HblM pe3yRbmama.M cne.uyeT OTHeCTH B03MO)f(HOCTb 11:cnoJib30Ba­

HHJI pe3yJibTaTOB pa60Thl .UJISI nJiaHHpOBaHHSI ceTeH CBSl3H, a TaK)f(e B npouecce o6yqeHHSI cry­

.ueHTOB H acnHpaHTOB no npo<iJHJibHbIM cneQHaJibHOCT.SIM. 

MaTepHaJihI .u11cceprnu110HH0ro 11:ccne.uoaaH11.si: B nOJIHOM o6'heMe OTPa)f(eHhI a rry6J111Ka­

u11:.si:x aBTOpa. no TeMe pa60Tbl orry6JlHKOBaHO 12 pa60T, 113 HHX 3 CTaTb11 B peueH311pyeMbIX 

HayqffhIX )f(ypHanax, axo.u.si:m11x a nepeqeHh 113,naHHH, peKoMeH,UyeMhIX BAK M11HHCTepcTaa 

BhICmero 06paJ0BaHHS1 H HayKH Pocc11iicKoii <I>e.uepau11:11:, 5 cTaTeii a peueH311pyeMbIX 113.ua­

HHJIX, axo.u.si:mHX a Me)f(,UyHapo.UHhie 6aJhI .uaHHhIX SCOPUS H WoS (Q2), 4 pa6oThI a )f(ypHanax 

11 c6opHHKax KOH<iJepeHQHH, BKJIJ0'4eHHbIX B PHHIJ:. 

no aBTOpe<!JepaTy HMeJOTCSI CJleOy1014ue 3a.MetlQHWl.' 

1. Ha pHcyHKax 3-6 3aBHCHMOCTH, noKaJaHHhie Kp11BhIM11 pa3HhIX useToB H mnos JlHHHH, 

cne.uoaano 6hI o603Haq11Tb B SIBHOM BH.Ue, KaK Ha p11cyHKax 11- 15. 
2. V.13 rn6m1u 3 H 4, a TaK)f(e pHCYHKOB 8 H 9 OCTaJIOCb HenOHSITHO, notJeMY 3a,naqa MO,UeJlH­

poBaHHJI T}JaeKTop11ii EI1JIA aHan11311posanacb Ha nnocKOCTH, a He B rrpocTPaHCTBe. 

0.uHaKO OTMeqeHHbie He,UOCTaTK.11 He SIBJUIJOTCSI npHHL{HIIHa.JTbHhlMH H He CHH)f(aJOT ueH­

HOCTH nonytJeHHhIX asTopoM pe3ynhTaToB. Cy.u.si: no aaTopecpepary, .UltccepTau11.si: «Hccne.uosa­

HHe MO.UeJieH TPa<PHKa .UJISI ceTeH CBSl311 IISITOro IIOKOJieHHSI H pa3pa6oTKa MeTO.UOB ero o6cny­

)f(HBaHH.SI c 11CIIOJlb30BaH11eM EnJlA» SIBJUieTCSI 3aKOHqeHHOH HaytJHO-KBaJlH<lJHKaQHOHHOH pa-

60TOH, B KOTOpOH np11cyTCTBYJOT HayqHaJI HOBH3Ha 11 npaKmlJeCKaSI ueHHOCTh. ClJHTaJO, qTo 

pa6orn cooTBeTcrnyeT sceM Tpe6oaaH11S1M BAK, npe.U'bSIBJUieMhIX K .u11cceprnu110HHhIM pa6o­

TaM Ha co11cKam1e ylieHoii CTeneHH KaH.u11.uarn TeXHHlJeCKHX HayK, a ee asTop Amar11p A66ac 

AnH XacaH, 3aCJiy)f(HBaeT np11csoeH11.si: y"tJeHoii cTeneHH KaH.UH.UaTa TexH11qecK.HX HayK no cne­

UHaJibHOCTH 2.2.15 - C11cTeMhI, ceTH 11 YCTJJOHCTBa TeJieKOMMYHHKaUHH. 
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