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OT3bIB 
se,zzy:w;e:H: opramnau;HH Ha .n:11ccepTaruno M:mmym B:m<Top1111 

AneKcaH.D:pOBHbI «Mo.n:eJIH 11 anropHTMDI 06ecrre11eHH5I 

rapaHTHpOBaHHOH ;J:OCTaBKH .n:aHHbIX B CaMOopraHH3YJO:W:IDCC5f 

6ecrrpoBO;J:HbIX ceHCOpHnIX ceT.HX c .H'l:eHCTOH TOIIOJIOrHeii», 

rrpe.n:cTaBJieHH)'IO Ha COHCKaHHe yqeHOH CTerreHH KaH.D:H.D:aTa 

TexHH'1ecKIDC HayK 110 crreu;11aJIDHOCTH 2.2.15 - C11cTeMnI, ceTH 11 

ycrpOHCTBa TeJieKOMM)'HHKaIJ;HH 

AKTYaJibHOCTh uccJie,lloBanuH. 

AKT)'aJinHOCTh TeMDI .n:11ccapTau;110HHOH o6ycnoBJieHa HHTeHcHBHhIM 

pa3BHTHeM 6ec11poBO;J:HDIX ceHcopHnIX ceTeii. CsoiicTBa 6ecrrpoBO.D:HOH 

ceHcopHoii ceTH, Tame KaK caMoopraHH3aQH5I, orpaHH11eHIDI cpe.n:n1 rrepe.n:a1111 11 

pecypcoB )'3JIOB, 60JibIIIOe '1HCJIO ceHCOpHnIX )'3JIOB H .n:pyr11e BJIH.HIOT Ha 

xapaKTepHCTHKH ;J:OCTaBKH .n:aHHbIX B 6ecrrpoBO;J:HOH ceHCOpHOH ceTH, '1TO 

rpe6yeT HOBDIX Mo.n:ene:H: 11 anropHTMOB, crroco6cTB)'lO:W:IDC 06ecrre11eHHIO 

rapaHTHpoBaHHOH .n:ocTaBKH .n:aHHbIX B ceT.HX 3TOfO KJiacca. 

HayqHaH 3a.n:aqa, ccpopM)'JIHpOBaHHaH B .n:11ccepTau;110HHOH. pa6oTe KaK 

pa3pa60TKa MO;J:eJieii H anropHTMOB, 06ecrre1111BaIO:w;mc Ka'1eCTBeHHOIH cepBHC 110 

.n:ocTaBKe .n:aHHbIX B caMoopraHH3)'IO:W:IDCC5f 6ecrrpoBO;J:HbIX ceHCOpHnIX cenrx c 

51:qe11CTOH TOl10JIOrHeii peIIIeHa c rronyqeHHeM cne.n:yIO:w;HX pe3yJinTaToB: 

ITpe.n:no)KeHo pemeHHe MHorou;eneBoii 3a.n:a1111 OIITHMaJinHoro 

pac110JIO)KeHH5f ceHCOpHnlX )'3JIOB Ha 3a;J:aHHOH TeppHTOpHH - 3a.n:a11a C03;J:aHH5f 

crrnomHoro ceHcopHoro 110JI.H. PeIIIeHHe rrpe.n:Jio)KeHo s11epBnie 11 1103soJI.HeT 

011pe.n:eJIHTb reoMerpHIO pacrroJIO)KeHH5I .n:aT'1HKOB pa3JIH'1HOH cpH3~eCKOH 
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rrpnpo,ll,bI Ha 3a.n:aHHoli Tepp1nopID1 no Kpinepmo rronyqemrn: MaKCHM)'Ma 

HHCpopMaUHH rrpH .n:orryCTHM.bIX rpaHnuax HCKmI<eHirn Cl1THaJia. 

Pa3pa6oTaH HOBbIH arrropHTM MaprnpyTH3aUID1 caMoopraHH3YIOJ.Uelic.H 

6ecrrpoBO.[(Holi ceHcopHoli ceTH c 51qencToli Torronorneli. ITpe.n:no)KeHo 

pacIIIHpHTb B03MO)l(HOCTH ITpoToKona AODV rryTeM cpHKcauHH p.H.n:a 

.n:orronHHTeITbHbIX xapaKTepHCTHK, TaKHX KaK 3arpy3Ka y3noB, ypoBeHb 

ocTaToqHoli 3HeprHH y3noB, HarrnqHe oqepe.n:H Ha o6cny)KHBaHHe, CTaryc y3noB H 

.n:pyrnx. Pa6oTa anropHTM ocHoBaHa Ha pa6oTe KOHTPonnepa HeqeTKoli norMKH 

,ll,IT.H orrpe.n:eneHH.H peliTHHra MaprnpyTOB Ha OCHOBe KOMITITeKCHOI'O ITOKa3aTeIT.H 

xapaKTepHCTHK y3110B, Ha KOTop11x ITOCTpoeH.bI MaprnpyTbI. MaprnpyT c 

HaHBbICllrHM pettTHHfOM BbI6HpaeTC5I ,ll,IT.H ,[(OCTaBKH .n:aHH.bIX, OCTaJibH.bie 

MaprnpyTbI c BbICOKHM peliTHHI'OM Ha3HaqaJOTC.H pe3epBHbIMH. 

Pa3pa6oTaHa HMHTaUHOHHa5I Mo.n:enh caMoopraHH3YIOIUelic.H 6ecITpoBO,ll,HOH 

ceHCOpHOll ceTH c WieHCTOll TOITOJ10rHeli KaK cpe,ll,CTBO HCCJ1e,[(OBaHH.H pa60Thl 

,[(aHHOI'O KJTacca HHcpOKOMM)'HHKaUMOHHbIX ceTeli c pa3H.blMH cueHapH.HMH 

ITapaMeTpOB H BHeIIIHHX B03,[(eHCTBMll ,[(IT.H oueHHBaHH.H Bepo.HTHOCTHO-BpeMeHH.bIX 

xapaKTepHCTHK ,[(OCTaBKH .n:aHHbIX. 

TaKHM o6pa3oM, .n:HccepTaUHOHHa5I pa6oTa MMKnyIII BHKTOpH 

AneKcaH.n:poBH.bI ITpe.n:cTaBIT.HIOT co6oli uenocTHoe HayqHoe Hccne.n:oBaHHe, 

HMeIOJ.Uee 3HaqeHHe KaK ,ll,IT.H TeopHH, TaK H ITpaKTHKH 6ecrrpoBO,[(HbIX ceHcopHbIX 

ceTell. 

Hosu3ua uccJie.u:osauu.SI u noJiyqennhlx peJyJibTaToB, BbIBO.U:OB u 

peKOMen.u:au.uii, c<llOPMYJIHpOBaHHbIX B .u:uccepTau,uu. 

HoBH3Ha .[(HccepTaUHOHHOH pa60ThI o6ycnoBneHa C03.[(aHHeM HOBhIX 

MO,[(eJieli H arrropHTMOB o6ecITeqeHH.H rapaHTHpoBaHHOll ,[(OCTaBKH ,[(aHHbIX B 

caMoopraHH3YIOIUHXC5I 6ecrrpoBO,[(H.bIX ceHCOpHbIX ceT5IX c 51qeHCTOll TOilOJIOrHeli: 

1. ITpe,ll,JIO)KeHo HOBOe perneHHe MHOroueneBOll 3a.n:aqH OilTHMaJibHOI'O 

pacITOJIO)l(eHH.H ceHcopH.bIX y3noB ITO KpHTepH.HM rronHoro ITOKp.bITH.H 30HhI 

OTBeTCTBeHHOCTH 30HaMH qyBCTBHTeJI.bHOCTH ,[(aTqHKoB H OITTHMH3aUHH 

HHcpopMaUHOHH.bIX IlOTOKOB B 6ecITpOBO,[(HOll ceHCOpHOll ceTH, qTo I103BOIT.HeT 

OITpe.n:eJIHT.b reoMeTPHIO pacITOITO)KeHH.H .n:arqHKOB pa3ITifqHOll cpH3HqeCKOll 

ITpMpO,ll,.bl Ha 3a,[(aHHOll TeppHTOpID1 ITO KpHTepHIO ITonyqeHH.H MaKCMM)'Ma 

HHcpopMaUHH rrpH .n:orrycTHM.bIX rpaHHUaX HCKa)KeHH.H CHrHarra. 

2. Pa3pa6oTaH HOBbIH arrropHTM MaprnpyTH3aUHH caMoopraHH3YIOIUelic.H 

6ecITpOBO,ll,HOll ceHCOpHOll ceTH c 51qeHCTOll TOITOITOrHeli, OTJIHqaIOIUMHC5I OT 

H3BeCTH.bIX TeM, qTo ITOCTPOeHHe MapmpyTOB ,[(OCTaBKH .n:aHHbIX BbIIIOJ1H5IeTCH ITO 

KOMITITeKCHOM)' KpHTepHIO, yqHT.bIBaIOIUeM)' CBOMCTBa .n:aHHoro KJTacca 
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11HcpOKOMM)'Hl1KaUJ'IOHHbIX ceTeii, qTo n03BOIDieT ynyqrn11Tb 3HaqeHIDI 

Bep05ITHOCTHO-BpeMeHHbIX xapaKTep11CTHK .IJ:OCTaBKH .n:aHHbIX. 

3. Pa3pa6oTaHa HM11Tau110HHM Mo.n:errI> caMoopraH113y10mell:c5I 

6ecnpOBO.IJ:HOH ceHcopHOH CeTl1 c 5Jqel1CTOH TOnorror11ell:, OTJIJ1qaIOIQa5IC5I OT 

113BeCTHI>IX TeM, qTo He TPe6yeT HaBhIKOB nporpaMM11poBaHH5I np11 oueHHBaHllll 

KaqecTBa npe.n:ocTaBIDieMoro cepB11ca no .n:ocTaBKe .n:aHHI>IX. 

06ocHOB3HHOCTh " ,UOCTOBepHOCTh HayqHhIX IlOJIO*eHHH " BhlBO,UOB. 

CTeneHI> 06ocH0BaHHOCT11 11 .n:ocT0BepHocT11 HayqHhIX peyrrI>TaToB 11 

BhIBO.IJ:OB, nonyl.JeHHbIX B .n:11ccepTaQl10HHOH pa60ThI nO.IJ:TBep)l(,[(eHa 

KOppeKTHOCTbIO npHMeIDJ:eMbIX MeTO.IJ:OB, Cl1CTeMHbIM no.n:xo.n:oM K perneHHIO 

nocTaBJieHHbIX 3a.n:aq, pe3yJihTaTaMl1 Mo.n:err11poBaHH5I 11 HMl1TaUHOHHOro 

3KcnepHMeHTa, corrracoBaHHocTI>IO c pe3yrrhTaTaM11 TPY.IJ:OB Be.n:ymHX M11poBI>Ix 11 

OTeqecTBeHHbIX yl.JeHbIX B .n:aHHOH o6rraCTl1, anpo6aUHeii OCHOBHhIX pe3yJII>TaTOB 

Ha Me)K)JJ'Hapo.n:HhIX Hayl.JHhIX KOHcpepeHUH5IX, rry6JilIKaQH5IMl1 B Be.IJ:YIUlfX 

peueH311pyeMbIX 113.IJ:aHH5IX, CBH.IJ:eTeJihCTBaMl1 0 rocy.n:apcTBeHHOH perJ:ICTPaUHl1 

nporpaMM .IJ:IDI 3BM. 

3HaquMOCTh ,UJISI HayKu " npaKTHKU pe3yJihT3TOB, noJiyqeHHhIX 

aBTOpOM .uuccepTaQUH. 

3Hal.JHMOCTI> pe3yrrhTaToB .IJ:HccepTaUHoHHoll: pa6oThI MHKJIYrn B.A . .n:IDI 

HayKH 3aKJIIOqaeTc5I: 

B rrpe.n:JIO)KeHHOM perneHJ:IJ:I MHorouerreBOH 3a.n:aqJ:I onTHMaJihHOrO 

pacnoJIO)KeHH5I ceHcopHhIX y3rroB, BhinorrHeHHoe no Kp11Tepll5IM nonHoro 

noKpbITH5I 30HhI OTBeTCTBeHHOCTl1 30HaMJ:I qyBCTBl1TeJihHOCTl1 .n:aTl.JHKOB 11 

onTHMl13aUllll 11HcpopMaQ110HHhIX nOTOKOB B 6ecrrpOBO.D:HOH ceHcopHOH CeT11; 

B pa3pa6oTaHHOM arrrop11TMe MaprnpyT113au1111 caMoopraHJ:I3YIOIUeHC5I 

6ecnpoBO.IJ:HOH ceHCOpHOH ceTJ:I c 5JqeJ:ICTOH Tonorror11ell: no KOMIIJieKCHOM)' 

KpHTepHIO, yq11TbIBa10meM)' CBOHCTBa .n:aHHOfO KJiacca 1IHcpOKOMM)'HHKau110HHhIX 

ceTeH:. 

3Hal.JHMOCTb pe3yJihTaTOB .n:11ccepTaUHOHHOH pa60Thl .IJ:IDI npaKTl:IKH 

3aKJIIOqaeTC5I B C03.IJ:aHJ:Il:I HayqHo o6ocHOBaHHhIX npe.IJ:JIO)KeHl1H no BHe.n:peHHIO 

Mo.n:erreH: 11 anropl:ITMOB o6ecnel.JeHIDI rapaHT11pOBaHHOH .IJ:OCTaBKH .n:aHHhIX B 

caMoopraHl13YIOIUlfXC5I 6ecnpOBO.IJ:HhIX ceHcopHhIX CeT5IX c 51qe11CTOH TonorrorJ:IeH:. 

ArrropHTMhI, HX nporpaMMHM pearr113aull5I 11 nonyqeHHhie 3aBHCHMOCTl1 

cnoco6cTBYIOT npoeKT11poBaHHIO 6ecnpoBO.D:HOH ceHcopHoH: ceT11 c TPe6yeMI>IM 

KaqecTBOM cepB11ca no .IJ:OCTaBKe .n:aHHhIX. 

PeKoMeH.uauuu no ucnoJih30BaHHIO pe3yJihTaTOB u BhIBO.UOB 

)J;UCCepTaQUH. 
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AnropHTMbl pa3Mem:emur ceHcopHDrx y3noB pa3HOM tjJ113:wiecKoif rrp11po.n:h1 

crroco6cTBYIOT C03,[(aHHIO CIIJIOIIIHOro ceHCOpHoro IIOIDI Ha 3a,UaHHOM TeppHTOpHH, 

Ha 6a3e KOToporo MoryT 6hITh rrocTPoeHhI coe.n:11HeHIDI OT y3na HCToqHHKa .n:o 

y3na a.n:pecaTa. AnropHTMhI MapIIIpyTH3a:UHH II03BOIDIIOT ycTaHaBJIHBaTh 

aJihTepHaTHBHDie rryTH rrepe;::i:aq11 .n:aHHhIX c yqeTOM oco6eHHOCTeM 6ecrrpoBO,[(HOM 

ceHcopHOM ceTH. l1MHTaU:HOHHaJI MO,UeJih 6ecrrpOBO,UHOM ceHCOpHOM ceTH c 

51qe11CTOM TOIIOJIOrHeM II03BOIDieT rrpoBeCTH 3KCIIepHMeHT no ou:eHHBaHHIO 

Bep05ITHOCTHO-BpeMeHHhIX xapaKTepHCTHK ,[(OCTaBKH .uaHHhIX Ha pa3HhIX 

cu:eHap~x 6ecrrpoBO,UHOM ceHCOpHOM ceTH. 

06m:aH ou:enKa uuccepTau:uouuoii pa6oTbI. 
Ilo .UHCCepTaU:HOHHOM pa6oTe OTMeqeHhI CJie.n:yIOIUHe 3aMeqaH~: 

1. B pa6oTe He rrpHBe;::i:eHhI B03MO)l(Hbie ycnoB~ B3aHMo.n:eifcTB~ 

ceHcopHhIX y3JIOB, KpoMe Haxo)K,UeH~ o;::i:Horo y3na B 30He .n:eifcTB~ .n:pyroro. 

Cne;::i:oBano 11eTKO orr11caTb orpaHH"l!emur, TaKHe KaK Mom:HoCTb CHrHaJia, 

ecTeCTBeHHbie rrpemTCTB~ H .n:pyr11e. 

2. Cne.uoBano anropHTM MapIIIpyTH3aU:HH Ha ocHoBe rrpoToKona AODV 

rrpe.ucTaBHTb B BH,Ue 6JIOK-CXeMbI. 

3. 011eBH,UHO, "l!TO pa3pa6oTaHHa51 aBTOpOM HMHTaU:HOHHa51 MO,[(eJib He 

II03BOIDieT rrpoBecTH 3KcrrepHMeHT Ha 6oJibIIIOM KOJIH"l!eCTBe ceHcopHbIX Y3JIOB 

( TbIC5fIIH H 6onee ). I-fa OIIHcamur . MO,[(eJIH He IIOH5ITHO, BJI~eT Jill KOJIH"tJeCTBO 

ceHcopHbIX y3noB Ha BpeM51 .n:ocTaBKH H Bepo51THOCTb .n:ocTaBKH .n:aHHbIX. 

4. HcrroJib30BaHHe o.n:HHX H Tex )Ke o6o3Ha"tJeHHif .UIDI pa3HbIX rrapaMeTPOB, 

HarrpHMep L - .n:nHHa rraKeTa (rnaBa 4) H L - paccT05IHHe Me)K.[(y .Il:BYM51 y3naMH 

ceTH MOHHTOpHHra (rnaBa 2) 

5. HaJIH"l!He CTHJIHCTH"l!eCKHX OIIIH60K H HeTO"l!HOCTeM B TeKCTe 

,[(HCcepTaU:HH: CTp. 18, 48 H .n:p. 

YKa3aHHDie He;::i:ocTaTKH He CHl{)KaIOT u:eHHOCTH rronyqeHHDix pe3yJII>TaToB, 

H BbIIIOJIHeHHOe ,[(HCcepTaIJ:HOHHOe HCCJie,UOBaHHe 5IBIDieTC51 Hay11Ho

KBaJIHtjJHKaUHOHHOM pa60TOM, B KOTOpo:H co.uep)KHTC51 peIIIeHHe Hay11HOM 3a.n:a1111, 

HMeIOmee Ba)KttyIO rrpaKTH"l!eCKYIO 3Ha"l!HMOCTb B o6JiaCTH rrpoeKTHpoBaH~ 

6ecrrpOBO.UHDIX ceHCOpHDIX ceTeM. 

,[(HccepTaU:~ «Mo.ueJIH H anropHTMbI 06ecrre11eH~ rapaHTHpOBaHHOM 

,[(OCTaBKH .uaHHhIX B caMoopraHH3yIOm:HXC51 6ecrrpOBO,[(HbIX ceHCOpHDIX ceT5IX c 

5I"lleHCTOM TOIIOJIOrHeM» COOTBeTCTByeT rryHKTaM 9-14 IloJIO)KeH~ 0 rrop51.[(Ke 

rrp11cy)K.uemur y11eHbIX CTerreHeM, rrpe,Ub5IBIDieMbIM K KaH,UH,[(aTCKHM 

.u11ccepTaU:~M. ABTop .u11ccepTau:110HHoif pa6oThI MHKJIYIII BHKTop~ 

ArreKcaH.n:poBHa 3aCJIY)KHBaeT rrp11cy)K,UeH~ y11eHoif cTerreHH KaH,UH.UaTa 
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TeXHwrecKMX HayK no crreu:1rnJI1>HocTM 2.2.15 - CttcTeMI>I, ceTM M yc'IpOMCTBa 

TerreKOMMJHMKau:Mli. 

0T3I>IB paccMO'IpeH M o.uo6peH Ha 3ace.uaHMM B1>1cIIIeli IIIKOITI>I 

KM6ep6e3orraCHOCTM cpe.ueparrnHOfO rocy.uapcTBeHHoro aBTOHOMHOfO 

o6pa30BaTeJII>HOfO yqpe)K,UeHIDI BhICIIIero o6pa30BaHIDI «CaHKT-I1eTep6yprCKMM 

rrorrMTexHwrecKMli YHMBepcttTeT I1eTpa BenMKoro», rrpoToKorr NQ 2310913 OT «25» 

ceHT516p51 2023 ro.ua. 

I1.o . .uttpeKTopa B1>1cIIIeli IIIKOITDI 

KM6ep6e3orracHocTM Cl>f AOY BO «CI16I1Y» 

1lrreH- KOp.PAH 

Ten.: +7(812)552-76-32 

e-mail: zegzhda _ dp@spbstu.ru 
« » ceHT516p51 2023 r. 
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