
0T3hIB 0<1>nu.uaJ11>Horo onnoHeHTa 
EoraTbipesa AHaTOJIIDI Bna,n:HMHposHqa Ha ,n:HccepTau:mo 

MHKnyrn BHKTOpHH AneKcaH.n;poBHhI, 

Mo,LJ;eJiu u aJiropnTMhl o6ecneqeHHH rapaHTnpoBaHHOii .LJ:OCTaBKH ,LJ;aHHhIX B 
caMoopraHH3YIOIIJ.HXCH 6ecnpoBO,ll;HblX ceHCOpHbIX ceTHX c HqenCTOH 

TOilOJIOrueii, npe.n;cTaBJieHHOH Ha COHCKaHHe yqeHOH CTeneHH KaH,n:H,n:aTa 

TeXHHqecKHx HayK no cneu:HanbHOCTH 2.2.15 - CHcTeMhI, ceTH H ycTpo:H:cTsa 

TeJieKOMMYHHKaU:HH 

AKTyaJJhHOCTh TeMhl ,LJ;uccepTau.noHHoii pa6oThl 
AKTYaJihHOCTh ,n:HccepTaU:HOHHo:H: pa6oTbI MHKJIYIII B.A. o6ycnosneHa TeM, 

qTo 6ecnposo.n;Hhie ceHCOpHbie ceTH (ECC) HBIDUOTCH caMhIM 6hICTPO 

pa3BHBaIOIUHMCH ceKTOpOM HHcpOKOMMYHHKaU:HOHHbIX CHCTeM. 

B CHJIY oco6eHHhIX cso:H:cTB ECC: caMoopraHH3aU:HH, orpaHHqeHHH 

6ecnposo.n;Ho:H: cpe.n;hI nepe.z:i:aqH, orpaHHqeHHhIX pecypcos y3JIOB ceTH, pocTa 

qHcna ceHcopHhIX y3nos, .n;nH ECC ocTaeTCH aKTYaJihHOH 3a.z:i;aqa 

rapaHTHpOBaHHOH .n:ocTaBKH .n;aHHbIX c co6n10.n;eHHeM Tpe6osaHHH Ha KaqecTBO 

npe.n:ocTaBJIHeMoro cepsHca. 

Mcxo.n;H H3 :noro Tpe6YIQTCH HOBhie 3cpcpeKTHBHhie anropHTMhI pa3Meru:eHHH 

ceHcopHbIX y3nos H anropHTMhI MaprnpyTH3aU:HH, cnoco6cTBYIOIUHe noHBJieHHIO 

HeCKOJihKHX coe.n;HHeHHH OT y3na HCToqHHKa .n:o y3na a.n;pecaTa, a TaIOKe Mo.n;enH 

ou:eHKH xapaKTepHCTHK .n:ocTaBKH .n;aHHhIX c yqeToM oco6eHHhIX cso:H:cTB ECC. 

CTeneHh o6ocHoBaHHOCTH HayqHhIX noJJo~eHuii, BhIBO.LJ:OB u 
peKOMeH,LJ;au.uii, c<1>opMyJ1upoBaHHhIX B ,ll;HCCepTau.noHHOH pa6oTe 

,[(oCTOBepHOCTb pe3yJibTaTOB .D:HCCepTaU:HOHHOH pa60TbI o6ecneqHsaeTCH 

KOMTIJieKCOM TeopeTHqecKHX HCCJie.n;oBaHHH H TIO.D:TBep)l()l;aeTCH KOppeKTHbIM 

npHMeHeHHeM MaTeManrqecKoro annapaTa, pe3yJihTaTaMH aHaJIHTHqecKoro H 

HMHTaU:HOHHOro MO.D:eJIHpoBaHHH. 

Anpo6au.nH peJyJ11>TaTOB uccJJe,LJ;oBaHHH. 
OcHOBHbie HayqHhie pe3yJihTaTbI ,n:HccepTaU:HOHHOH pa6oTbI 

.n;oKJiaJJ:hIBaJIHCh H o6cy)l(.D:aJIHCh Ha XVI scepoccH:H:clm:H: HayqHo:H: KOHcpepeHU:HH 

"He:H:poKOMTihIOTepbI H HX npHMeHeHHe", r. MocKBa, 13 MapTa 2018 r.; XI CaHKT­

I1eTep6yprcKo:H: Me)l(perHOHaJibHOH KOHcpepeHU:HH «I1HcpopMaI.J;HOHHaH 

6e3onacHOCTh perHOHOB PoccHH (MEPP-2019)», 23-25 OKTH6pH 2019 r.; XVII 
CaHKT-I1eTep6yprcKo:H: . Me)l()l;yHapo.n;Ho:H: KoHcpepeHU:HH «PerHOHaJihHaH 

HHcpopMaTHKa (PH-2020)», 28-30 OKTH6pH 2020 r.; Me)l()l;yHapo,n:HOH HayqHo­

npaKTHqecKOH KOHcpepeHU:HH, TIOCBHIUeHHOH 90-JieTHIO PocCHHCKoro 

rocy.n:apcTBeHHoro rH,n:poMeTeoponorHqecKoro YHHBepcHTeTa «CospeMeHHhie 

npo6neMbI rH.n;poMeTeoponorHH H MOHHTOpHHra OKpy)l(aIOru:e:H: cpe,n:bI Ha 

npocrpaHCTBe CHr», r. CaHKT-IleTep6ypr, . 22-24 OKTH6pH 2020 r.; VI 
Me)l(perHOHaJibHOH HayqHo-npaKTifqecKOH KOH_cpepeHU:HH «IlepcneKTHBHbie 
HanpaBJieHIDI pa3BHTHH OTeqecTBeHHbIX HHcpopMaU:HOHHbIX TeXHOJIOfHH», r. 

CesacTonoJib, 22-26 ceHTH6pH 2020 r.; V Me)l(,n:yHapo.n;Ho:H: HayqHo­

npaKTHqecKo:H: KOHcpepeHI.J;HH «HHcpopMaU:HOHHhie CHCTeMbI H TeXHOJIOfHH B 



Mo,n;emipOBaHMM M ynpaBJieHMM», r. 5IJITa, 20-22 MIDI 2020 r., Kacpe,n;paJibHbIX 

ceMMHapax PocCMHCKoro rocy,n;apcTBeHHoro rM,n;poMeTeoponorMqecKoro 

yHMBepcMTeTa (PITMY), 2018-2020 rr. M CaHKT-IleTep6yprcKoro 

rocy ,n;apcTBeHHoro yHMBepcMTeTa a3pOKOCM~ecKoro npM6opocTpoeHIDI ( CTI6 

ry All), 2021-2023 rr. 

HayqnaH HOBH3Ha pe3yJILTaTOB ~uccepTaQuouuoii pa6oTLI 
OcHOBHI>Ie pe3yJII>TaTI>I, nonyqeHHbie B ,n;MccepTaQMOHHOH pa6oTe 

xapaKTepM3YIOTC.H HayqHOH HOBM3HOH: 

1. Ilpe,n;JIO)l(eHO HOBOe perneHMe MHOrOQeJieBOH 3a,n;aqM onTMMaJibHOro 

pacnoJIO)l(eHIDI ceHcopHbIX y3nos no KpMTepIDIM noJIHoro noKpbITIDI 30HbI 

OTBeTCTBeHHOCTM 30HaMM qyscTBMTeJibHOCTM ,n;aTqMKOB M onTMMM3aQMM 

. MHcpopMaQMOHHbIX noTOKOB B 6ecnpoBO,ll;HOH ceHCOpHOH ceTM, qTo n03BOJI.HeT 

onpe,n;eJIMTb reoMeTpMIO pacnOJIO)l(eHIDI ,n;aTqMKOB pa3JIMqHoi1 cpH3MqecKOH 

npHpO,ll;bl Ha 3a,n;aHHOH TeppHTOpMM no KpMTepMIO nonyqeHIDI MaKCMMYMa 

MHcpopMaQMM npM ,n;onycTMMbIX rpaHMQaX MCKa)l(eHIDI CMrHana. 

2. Pa3pa6oTaH HOBbIH anropMTM MaprnpyTM3aQMM caMoopraHM3YIOI.Qei1c.H 

6ecnpoBO,Zl;HOH ceHCOpHOH ceTM c .HqeMCTOH TOnOJIOrMeH, OTJIMqaIOIQMHC.H OT 

M3BeCTHblX TeM, qTo nocTpoeHMe MaprnpyTOB ,ll;OCTaBKM ,n;aHHbIX BbIIIOJIH.HeTC.H no 

KOMnJieKCHOMY KpMTepMIO, yqMTbIBaIOI.QeMY CBOHCTBa ,n;aHHOro KJiacca 

MHcpOKOMMYHMKaQMOHHblX ceTeH, qTo n03BOJI.HeT ynyqrnMTb 3HaqeHIDI 

BepO.HTHOCTHO-BpeMeHHbIX xapaKTepMCTMK ,Zl;OCTaBKM ,n;aHHbIX. 

3. Pa3pa6oTaHa MMMTaQMOHHIDI Mo,n;eJib caMoopraHM3YIOI.Qei1c.H 

6ecnpoBO,ll;HOH ceHCOpHOH ceTM c .HqeMCTOH TOnOJIOrMeH, OTJIMqaIOI.QaJIC.H OT 

M3BeCTHbIX TeM, qTo He Tpe6yeT HaBbIKOB nporpaMMMpoBaHIDI npM OQeHMBaHMM 

KaqecTBa npe,n;ocTaBJI.HeMoro cepBMca no ,n;ocTaBKe ,n;aHHbIX. 

TeopeTH'lecKaH u npaKTH'lecKaH QenuocTL pa6oThl 
TeopeT~ecKa.H QeHHOCTb pa6oTI>I 3aKJIIOqaeTc.H B npe,n;Jio)l(eHHOM perneHMM 

MHOrOQeJieBOH 3a,n;aqM onTMMaJibHOro pacnoJIO)l(eHIDI ceHcOpHbIX Y3JIOB pa3HOH 

cpH3~eCKOH npHpO,Zl;bl Ha 3a,n;aHHOH TeppHTOpMM M HOBOM anropMTMe 

MaprnpyTM3aQMM caMoopraHM3YIOI.QeHC.H 6ecnpOBO,ll;HOH ceHCOpHOH ceTM c 

.HqeMCTOH TOnOJIOrMeH. 

IlpaKTMqecKaJI QeHHOCTb pe3yJibTaTOB ,n;MccepTaQMOHHOH pa6oTbl COCTOMT B 

TOM, qTo npe,n;JIO)l(eHHbie MO,Zl;eJIM, anropMTMbl, MX nporpaMMHaJI peaJIM3aQIDI M 

nonyqeHHbie 3aBMCMMOCTM cnoco6~TBYIOT npoeKTMpOBaHMIO 6ecnpOBO,ll;HOH 

CeHCOpHOH ceTM c Tpe6yeMbIM KaqecTBOM cepBMCa no ,n;ocTaBKe ,n;aHHbIX. 

BHe,n;peHMe pe3yJII>TaToB ,n;MccepTaQMOHHOH pa6oThI ocyI.QeCTBJieHo B AO 

«HayqHO-MCCJie,n;oBaTeJihCKMH M onhITH0-3KCnepMMeHTaJibHhIH QeHTP 

MHTeJIJieKTYaJihHbIX TeXHOJIOrMH «IleTpOKOMeTa>»> npM BhIIIOJIHeHMM 

cneQMaJihHOH qacTM OKP Ha TeMY «ABTOMaTM3MposaHHa.H CMCTeMa ynpaBJieHIDI 

no,n;roTOBKOH M nycKoM PKH Ha CK 373YT74. IlporpaMMHoe o6ecneqeHMe 

KOHTpoJI.H annapaTHo-nporpaMMHhIX cpe,n;cTB». TaK)l(e HayqHhie pe3yJII>TaTbI 

,ll;HCcepTaD;IHI HaIIIJIH rrpHMeHeHHe B yqe6HOM rrpou;ecce Kacpe,n;pbl 

MHcpopMaQMOHHhlX CMCTeM M TeXHOJIOrMH <l>e,n;epanbHOro rocy,n;apCTBeHHOro 

aBTOHOMHOro o6pa30BaTeJibHOro yqpe)l(,n;eHIDI BhICIIIero o6pa30BaHIDI «CaHKT­

IleTep6yprCKMH rocy,n;apcTBeHHbIH yHMBepcMTeT a3poKOCMMqecKoro 



npM6opocTpoemurn npM no.z:i;roTOBKe 6aKarraBpoB no HanpaBJ1emno 

«I1mpopMaIJ;MOHHbie CMCTeMbI M TeXHOJIOrMM» npM npoBe.z:i;eHMM JieKIJ;MOHHbIX M 

rrpa.KTWieCKMX 3aIDITMM no .[(MCIJ;MIIJIMHaM «I1mpoKOMM)'HMKaIJ;MOHHbie CMCTeMbI M 

ceTM», «MeTO.[(hI HCK)'CCTBeHHoro MHTeJIJieKTa>> M «TeopIDI MHtPOPMau;HM, .z:i;aHHDie, 

3HaHIDI». 

Ily6JJHKau;nn no TeMe .r.nccepTau;nn 
ABTOpe<!>epaT M pa60TbI, orry6JIMKOBaHHbie COMCKaTeJieM, .z:i;aIOT noJIHOe 

npe.z:i;cTaBJieHMe o co.z:i;ep)KaHMM caMoii .z:t:MccepTaIJ;MM M nonyqeHHDIX pe3y110TaTax B 

npou;ecce npoBe.z:i;eHIDI Mccne.z:i;oBaHMH. ,ll;nccepTaHT ony611MKOBarra 30 pa6oT, M3 

KOTOpoIX 9 - cTaToM B )KypHarrax, Bxo,rvnu;nx B nepeqeHo BAK P<D .[(JUI 

rry611MKaIJ;Mll pe3yJioTaTOB .[(MCCepTaIJ;MOHHbIX MCCJie.[(OBaHMH M 3 - B ll3.[(aHIDIX, 

BK1110qeHHhIX B Me)K.z:i;yHapo.z:t:Hhie 6a3oI U:MTMpoBaHIDI. IIonyqeHhI 3 CBM.z:t:eTeJihCTBa 

0 rocy.z:i;apCTBeHHOH perMCTpau;MM nporpaMM .[(1151 3BM. 

XapaKTepncTnKa co.r.ep~aHHH .r.nccepTau;nouuoii pa6oTbI 
,ll;nccepTaIJ;IDI npe.z:i;cTaBJieHa B BM.[(e pyKonMCll ll COCTOMT ll3 BBe.z:i;eHIDI, 

qeToipex rJiaB c BbIBO.[(aMM no Ka)K.[(OH ll3 HMX, 3aKJI10qeHIDI, cnMCKa JIMTepaTypoI. 

06II.J;MH o6oeM pa6oToI - 144 CTPaHMU:hI. Pa6oTa co.z:i;ep)KMT 7 5 pncyHKOB M 5 
Ta611nu;. CnncoK JIMTepaTypoI BKJIIOqaeT 99 MCToqmiKoB. Bee ocHOBHhie 

pe3yJioTaTbI .[(llCCepTaIJ;MOHHOH pa60TbI nonyqeHbI aBTOpOM caMOCTO.HTeJibHO. 

MaTepnarr .z:i;nccepTau;nn M3JIO)KeH B nornqecKoii nocne.z:i;oBaTeJioHOCTM, 

OTBeqaIOI.l(eH Tpe6oBaHIDIM npoBe.z:t:eHIDI HayqHoIX llCCJie.[(OBaHMH, MMeeT 

u;enocTHOCTh M BttyTpeHHee e.z:i;MHCTBO co.z:i;ep)KaHIDI. TeKCTOBhIH MaTepnarr M 

MJIJIIOCTpau;MM OtPOPMJieHbI aKKypaTHO, B COOTBeTCTBllll C Tpe6oBaHIDIMll rOCT. 

BoIBO.lJ:hI o6ocHoBaHhI M .z:i;ocTaToqHo no11Ho oTpa)KaIOT pe3y110TaTDI 

npoBe.z:i;eHHbIX MCCJie.[(OBaHMH. 

3aMe"'laHHH no TeKCTY .r.nccepTaD;HOHHOH pa60Tbl 
1. OcTaeTc.H He.HCHhIM, KaKMM o6pa3oM ceHcopHoie Y3JihI B3aMMo.z:i;eiicTBYIOT 

.z:i;pyr c .z:i;pyroM npn nepe.z:i;aqe .z:i;aHHhIX. XoTenoco 601 YBM.z:t:eTh noJIHhIH cu;eHapnii 

B3aMMO.[(eHCTBIDI - OT ycTaHOBJieHIDI coe.z:i;MHeHIDI .z:i;o nepe.z:i;aqn .z:i;aHHbIX. 

0TnnqaeTc.H cu;eHapnii B3aMMo.z:i;eii:cTBIDI «CeHcop - CeHcop» OT B3aMMo.z:i;eiicTBIDI 

«CeHcop - MapIIIpyTM3aTop» MJIM «CeHcop - Koop.z:i;nHaTop»? 

2. Cne.z:i;oBarro npMBeCTM 6oJihIIIe npMMepoB npnMeHeHIDI 6ecnpoBO.lJ:HhIX 

ceHcopHoIX ceTeii .[(JUI peIIIeHIDI npaKTMqecKMx 3a.z:i;aq. IIo cyTM, no.z:i;po6Ho 

paCCMOTpeH TOJibKO npMMep 3KOJIOrMqecKoro MOHMTOpMHra, XOT.H B HaCTO.HI.l(ee 

BpeM.H 6ecnpOBO.[(Hbie ceHCOpHoie ceTM aKTMBHO npMMeH.HIOTC.H B pa3HbIX 

npMKJia.[(HbIX o6JiaCT.HX: TpaHcnopTe, )l{l{X, npOM3BO.[(CTBe ll .z:i;pyrnx. 

3. 0TCYTCTByeT o6ocHOBaHMe BoI6opa tPYHKIJ;MH npMHa.[(Jie)KHOCTM .[(JUI 

npe.z:i;cTaBJieHIDI HeqeTKMX 3HaHMH o xapaKTepncTMKax ceHcopHoIX y3110B. 

4. OcTarroco He noH.HTHhIM, KaK Bepn<Pnu:npoBarrach MMMTau;noHHa.H Mo.z:i;eno. 

Mo)KHO JIM .z:i;oBep.HTh ee pe3yJioTaTaM M c KaKMMM aHa.JIMTMqecKMMM pacqeTaMM 

cpaBHMBa.JIMCb pe3yJioTaTbI MMMTaIJ;MOHHOro 3KcnepMMeHTa? 

3aKJJIO"'leHne 

,ll;nccepTau;IDI COMCKaTeJUI .HBJUleTC.H caMOCTO.HTeJibHbIM, u;eJibHbIM M 

3aBepIIIeHHhIM HayqHhIM nccne.z:i;oBaHMeM. TeKCThI .z:i;nccepTau;nn M aBTope<!>epaTa 

HanncaHDI 51CHO 11 aKKypaTHO. IIo Ka)K.z:i;oli M3 "LieToipex niaB cq>0pMynnpoBaHoI 



o6ocHoBaHHbie BbIBO,ll;bI. Pe3yrroTaToI, norry11eHHI>Ie aBTopoM ,n;HccepTaU:HOHHoro 

HCCJie,n;oBaHIDI, ,ll;OCTOBepHbI, BbIBO,ll;bl H 3aKJII01IeHIDI BIIOJIHe o6ocHOBaHbI. 

,[I;HccepTaU:HOHHaJI pa6oTa COOTBeTCTByeT nyHKTaM 1 H 18 nacnopTa 

cneu:HarroHocTH 2.2.15 - CHcTeMoI, ceTH H YCTPOMCTBa TerreKoMMYHHKaU:HM. 

TaKHM o6pa3oM, ,n:HccepTaU:IDI MHKrryrn BHKTOpHH ArreKcaH,n;poBHI>I 

51BJI51eTC51 3aKOH1IeHHOM HaYlJHO-KBarrmpHKaU:HOHHOM pa60TOM, B KOTopoii perneHa 

3a,n:a11a pa3pa6oTKH MO,n:erreii H arrropHTMOB, o6ecne1IHBaIOID:HX Ka1IeCTBeHHbIM 

cepBHC IIO ,I(OCTaBKe ,n:aHHbIX B caMoopraHH3YIOID:HXC51 6ecnpoBO,ll;HbIX ceHCOpHbIX 

ceT51X c 511IeHCTOM TOIIOJIOrHeM. 

,[I;HccepTaU:IDI OTBe11aeT KpHTepIDIM, H3JIO)l(eHHbIM B II. 9 «I10JIO)l(eHIDI 0 

npHCY)l(,ll;eHHH y11eHbIX CTeIIeHeM», YTBep)l(,I(eHHOro IIOCTaHOBJieHHeM 

ITpaBHTerrocTBa PoccHiicKoii <I>e.z:i;epau;HH OT 24 ceHT516p51 2013 ro.z:i;a M~842. 

ABTope<i>epaT a,n:eKBaTHO OTpa)l(aeT OCHOBHOe co,n:ep)l(aHHe 

,I(HCCepTaU:HOHHOM pa60TbI. 

HecMoTp51 Ha OTMe11eHH01e 3aMe1IaHIDI, ,n;HccepTaU:HOHHa51 pa6oTa «Mo,n:errH 

H arrropHTMbI 06ecne11eHIDI rapaHTHpOBaHHOM ,I(OCTaBKH ,z:i;aHHbIX B 

caMoopraHH3YIOID:H:XC51 6ecnpoBO,I(HbIX ceHCOpHbIX ceT51X c 511IeHCTOH 

TOIIOJIOrHeM» ou:eHHBaeTC51 IIOJIO)l(HTeJibHO, a ee aBTOp - MHKJIYIII BHKTOpIDI 

ArreKCaH,n:pOBHa - 3aCJIY)l(HBaeT npHCY)l(,I(eHIDI eMy y11eHOM CTeIIeHH KaH,I(H,ll;aTa 

TeXHH11ecKHX HayK rro crreu:HarroHOCTH 2.2.15 - CHcTeMoI, ceTH H ycTpoiicTBa 

TeJieKOMMYHHKaU:HH. 
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