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«YTsep~am» 

r eHepa.TibHhIH ,[(HpeK'fOJ) 

0T3hIB o<}>uuuaJibHoro onnotteHTa 

Jio6acTOBOH Map1111 BHKTopoBHhI 

Ha TeMy: 

.A. 

«Pa.3pa6oTKa H HCCJie,[(OBaHHe MeTO,[(OB MapmpyTH3aU,HH H onpe,[(eJieHH51 

CTPYKTYPhI ,[(JI51 ceTeH: TaKTOBOH c11HxpoH113au,1111», npe.z:(CTaBJieHH)'IO Ha 

COHCKaHHe yqeHOH CTeneHH KaH,[(H,[(aTa TeXHMlieCKHX HayK no cneU,HaJibHOCTH 

2. 2.15 - C11cTeMhI, ceTH 11 ycTpoH:cTBa TeJieKOMMYHHKau,11H: 

1. AKTyaJibHOCTh TeMbl LJ.HccepTauuu 

KaqecTBeHHOe cpyHKl.J,HOHHpOBaHHe COBpeMeHHbIX CHCTeM, ceTeH H 

ycTpOHCTB TeJieKOMMYHHKaU,HH He npe,[(CTaBJI51eTC51 B03MO)l(HbIM 6e3 

ycToiiqHBOH pa60Tbl ceTH TaKTOBOH CHHXpOHH3aU,HH, 06ecneq11BaIOIIl;e:H: 

TaKTHpOBaHHe pa.3Hoo6pa.3HbIX ceTeBbIX ycTpOHCTB H CHCTeM, a TaK>Ke 

TIOBbIIIIeHHe I10Ka.3aTeJieH: KaqecTBa cpyHKl.J,HOHHpOBaHH51 ceTH CB513H B u,eJIOM. 

Hcxo,[(51 113 3Toro, HanpaBJieHH51 11ccne,[(0BaHHH opHeHTHpoBaHHhie Ha ou,eHKY 

3cpcpeKTHBHOCTH cpyHKl.J,HOHHpoBaHH51 H TIOHCK HaH6bnee 3cpcpeKTHBHbIX MeTO,[(OB 

TIOCTPOeHH51 ceTeH TaKTOBOH CHHXpOHH3aU,HH B COBpeMeHHbIX ycJIOBH51X 
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qpe3BbPiattHO aKTYaJibHbl. 

I1ocKOJibKY npe)J.CTaBJieHHa51 )1,HCCepTaI.J,HOHHa51 pa6oTa TIOCB5IIIJ;eHa 

HCCJie)J,OBaHHIO HMeHHO 3THX BonpocoB, aKTYaJibHOCTb ee TeMbl He Bbl3bIBaeT 

COMHeHH51. 

2. CTeneub o6ocuosauuocTu uayqnhIX noJiomeuuii, BhIBO)J.OB u 

peKOMeH)J,aQHH, ccl>OPMY JIHpOBaHHbIX B )1,HCCepTaQHH. ,ll;oCTOBepuocTb 

pe3yJihTaTOB )1,HCcepTaQHOHHOH pa60ThI, uayquaH HOBH3Ha 

HayqHnie noJIO)l(eHH51, BhIBO)J.hI H peKoMeH)J,aI.J,HH, ccpopMYJIHpoBaHHbie B 

)1,HCCepTaI.J,HH, qeTKO o60CHOBaHbI. 

OcHOBHhie pe3yJioTaThI H BhIBO)J.hI B )1.HCcepTaI.J,HH 5IBJI5IIOTC.SI HOBhIMH. 

CTeneub )1.0CTosepuocTu u anpo6auuH pe3yJihTaToB 

,[(oCTOBepHOCTb pe3yJioTaTOB )1,HCCepTaI.J,HOHHOM pa60Tbl TIO)J,TBep)l()J,aeTC.SI 

KoppeKTHbIM HCTIOJib30BaHHeM MaTeMaTHqecKHX MeTO)J,OB HCCJie)J,OBaHH.SI H 

pe3yJioTaTaMH Mo)J.eJIHpoBaHH51. OcHOBHbie pe3ynI>TaThI pa6oThI )1.0KJia)J.hIBaJIHCh 

H o6cy)l()J.aJIHCh Ha Me)l()J.yHapo,n;Hoif HayqHo-TeXHHqecKoif H HayqHo­

MeTO)J.HqecKoif KOHCpepeHI.J,HH «AKTYaJibHbie npo6neMbl 

HHcpOTeJieKOMMYHHKaI.J,HM B HayKe H o6pa30BaHHH» (CaHKT-I1eTep6ypr, 2012-

2014, 2018-2021 ), Ha 73-M: perHOHaJibHOM HayqHO-TeXHHqecKOM KOHcpepeHI.J,HH 

CTy)J.eHTOB, acnHpaHTOB 11 MOJIO)J,bIX yqeHbIX «CTy.z:i;eHqecKa}l BeCHa 

2019» (CaHKT-I1eTep6ypr, 2019), Ha 5-M: Me)l()J.yHapo)J.Hoif HayqHo-

TeXHHqecKoif KOHcpepeHI.J,H51 CTy)J.eHTOB, acn11paHTOB H MOJIO)J,bIX yqeHbIX 

«l1HTepHeT Bem;eif 11 ero np11JIO)l(eHH51. l1cKyccTBeHHblM HHTeJIJieKT B cen1x 

CB.Sl3H 5G/IMT-2020» (CaHKT-I1eTep6ypr, 2019), Ha 75-M: KOHcpepeHI.J,HH 

pOCCHMCKOro HayqHo-TeXHHqecKoro o6m;ecTBa pa)J.HOTeXHHKH, 3JieKTpOHHKH H 

CB513H HM. A. C. I1onosa (CaHKT-I1eTep6ypr, 2020), Ha 76-M: KompepeHI.J,HH 

poCCHMCKOro HayqHo-TeXHHqecKoro o6m;ecTBa pa)J.HOTeXHHKH, 3JieKTpOHHKH H 

CB513H HM. A. C. I1onoBa (CaHKT-I1eTep6ypr, 2021 ), a TaK)l(e Ha 3ace)J,aHm1x 

Kacpe)J.pbI ceTeif CB.SI3H H nepe)J.aqH )1,aHHhIX CilEfYT. 
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Hay-1HaH HOBHJHa peJyJihTaToB uccJie,LJ;oBaHHH 

OcHOBHhie pe3yJTbTaThI .n.HccepTa11:in1, o6na.n.aroru;He HayqHoii HOBH3Hoii: 

pa3pa6oTaH MeTo.n. Bh16opa MaprnpyTa nepe.zi:aqM cMrHana 

CHHXpOHM3aQHH B ceTM TaKTOBOH CMHXpOHH3aQMH, OTJIMqaIOIJJ;MHC.s:I OT 

M3BeCTHhIX TeM, qTo ):(JI.s:I o6ecneqeHM.s:I MMHMMaJihHOro qMCJia nepenpMeMOB 

MCTIOJih3yeTC.s:I MO):(Mqmr.i:MpOBaHHhIH anropMTM <Dno:H:.n.a-Yoprnanrra; 

pa3pa6oTaH MeTO):( o6Hapy)l(eHM.s:I neTeJih B ceTM TaKTOBOM 

CMHXpOHH3aQMM, OTJIMqaIOIJJ;MMC.s:I OT M3BeCTHhIX TeM, ):(JI.s:I 3TOM r.i:errM BnepBDie 

npMMeH.s:IeTC.s:I BhiqepKMBaHMe HyrreBhIX CTpOK H CTOJI6QOB B MaTpMr.i:e CMe)l(HOCTH 

rpacpa ceTM CMHXpOHM3aQMM; 

pa3pa6oTaH MeTo.n. ycTPaHeHH.s:I neTeJih B ceTM TaKTOBOH 

CMHXpOHM3aQHM, OTJIMqaIOIJJ;MMC.s:I OT M3BeCTHhIX TeM, qTo ):(JI.s:I 3TOM r.i:errH 

npMMeH.s:IIOTC.s:I KOMTIOHeHThl CB.s:I3HOCTM rpacpa ceTM CHHXpOHH3aQMM M aHaJIM3 

MaTpMIJ:hl IJ:HKJIOB rpacpa ceTH CHHX.pOHM3aQMM, npM 3TOM ):(JI.s:I y .n.aneHH.s:I 

MMHMMaJihHOro qHcJia CB.s:I3e:H: B rpacpe Heo6xo.n.HMO B nepByro oqepe.n.h YJJ:aJI.s:ITh 

Te pe6pa, KOTOphIM COOTBeTCTBYIOT CTOJI6Qhl MaTpMIJ:hl IJ:MKJIOB c HaM60JihIIIeH 

cyMMOH 3JieMeHTOB; 

3. TeopeTHqecK:aH H npaKTnqecKaH 3HaqHMOCTh pa6oThI 

TeopemUl./,eCKQ5l 31-lQl./,UMOCmb pa60Thl COCTOMT B pacIIIMpeHMM KJiacca 

MeTO):(OB BhI6opa MaprnpyTa nepe.n.aqH CMfHaJia CMHXpOHM3aQMH nyTeM 

np11MeHeHM.s:I MOJJ:McpMIJ:MpOBaHHOrO anropMTMa <Drroii.n.a-Y oprnanrra ):(JI.s:I 

MMHMMH3aQHM qMcJia nepenpMeMOB B ceT.s:IX TaKTOBOM CMHXpOHM3aQHH; 

TIOKa3aHHOH B03MO)l(HOCTM MCTIOJih30BaHM.s:I MaTPMIJ:hl CMe)l(HOCTM rpacpa ceTM 

CHHxpoHM3aQHH .n.n.s:i BhrnBJieHM.s:I Bcex y3rroB, yqacTBYIOIJJ;MX B o6pa3oBaHMM 

neTeJih, nyTeM BhJqepKMBaHM.s:I HyrreBhIX CTpOK M CTorr6r.i:oB B Heii; B TIOKa3aHHOH 

B03MO)l(HOCTH MCTIOJih30BaHM.s:I KOMTIOHeHT CB.s:I3HOCTM rpacpa ):(JI.s:I Bhl.s:IBJieHM.s:I 

Bcex y3rroB, yqacTBYIOIJJ;MX B o6pa3oBaHMM neTeJih, c onpe.n.erreHMeM 

KOHcpMrypar.i:MM 3TMX neTerrh, a TaK)l(e B03MO)l(HOCTM ycTPaHemrn neTeJih c 
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y;::i;an:eHHeM MHHHMaJibHOro l:IHCJia CB513eH B rpacpe Ha OCHOBe aHaJIH3a MaTPHI~bI 

UHKJIOB. 

IlpaKmuq,ecKa.R 3HQIJ,UMOCmb )J;HCcepTaUHOHHOM pa60TbI COCTOHT B 

co3;::i;aHHH MeTo;::i;oB MaprnpyTtt3aumi 11 orrpe;::i;erreHttH CTPYKTYPbI ;::i;rrH ceTeti 

TaKTOBOH CMHXpOHH3aUHH, II03BOmnOIII;HX o6ecrretIMTb MHHHMaJibHOe 

KOJitttieCTBO rreperrptteMOB rrptt rrepe;::i;al.fe cttrHan:a xpoHttpoBaHH51, a KpoMe 

Toro, o6Hapy)KttBaTb M ycTpaHHTb 3aMKHYTbie rreTJIH B ceTH CMHXpOHH3aUHH c 

y~an:eHHeM MHHHMaJibHOro KOJIH"lleCTBa CB513eM. Tipe~JIO)KeHHbie MeTO~bI 

opHeHTHpOBaHbI Ha pearrtt3aumo B pearrbHOM MaCIIITa6e BpeMeHH H MOryT 

6bITb HCIIOJib30BaHbI KaK Ha ::narre rrpoeKTttpoBaHH51, TaK H B KatieCTBe OCHOBbI 

rrptt pa3pa6oTKe cooTBeTCTBYJOIII;MX Mo~yrreti rrporpaMMHoro o6ecrrel.feHH51 

~JI}l pearrH3aUHH yrrpaBJieHM51 ceTI>IO CHHXpOHM3aUMH. 

TIOJIYl.feHHI>Ie B ~ttccepTaUMOHHOM pa6oTe pe3yJII>TaThl MCIIOJib30BaHI>I B 

ITAO 'TI1IIPOCB.5I3h" rrptt pa3pa6oTKe MeTo~ttKH o6Hapy)KeHH51 rreTeJII> B 

ceTH TaKTOBOM cttHxpoHtt3aUHH H B CaHKT-TieTep6yprcKOM rocy~apcTBeHHOM 

yHHBepcHTeTe TeJieKOMMYHHKaUHH HM. rrpocp. M.A. EoHtI-EpyeBHl.fa 

(CTI6rYT) rrptt 1.fTeHMM rreKUMM M rrpoBe~eHMM rrpaKTH"lleCKHX 3aH51.UiM ITO 

KypcaM «I1po6rreMI>I IIOCTpOeHH51 OIITMl.feCKHX CHCTeM rrepe~aq11 M ceTeM 

CHHXpOHH3aUHH», «I1H<pOKOMMYHMKaUHOHHI>Ie CMCTeMDI crreuHarrhHOro 

Ha3HaqeHM51», «l(mppOBDie CMCTeMI>I rrepe~al.ftt». 

4. Ily6Jim~au;uu no TeMe ~uccepTau;uu 

Ilo TeMe ~HCCepTaUHM orry6rrttKOBaHO 18 HaYl.fHhIX pa60T, H3 HHX'. 4 B 

tt3~aHH51.X, peKOMeH~oBaHHDIX BAK; 1 - B 113~aHH5IX, BXO~HIII;MX B 

Me)K~yHapo;::i;HI>Ie 6a3hl ~aHHhIX, 13 - B ~pyrttx HayqHhIX )KypHarrax M 

MaTepttarrax KOHcpepeHUHH. 
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5. Co.r.ep~aHHe AHccepTaQHH 

5 .1. ,[(HccepTaD;IUI rrpe)l.CTaBJieHa B BH)l.e PYKOIIHCH, ee TeKCT 

OTJIHt:IaeTC51 ToqHbIM, IIO)l.p06HbIM H )l.OXO)l.qHBbIM H3JIO)KeHHeM rrpe)l.MeTHOM 

o6JiaCTH, OIIHCaHHeM o6oeKTa H rrpe)l.MeTa HCCJie)l.OBaHH51, MeTO)l.OB H 

pe3yJibTaTOB HCCJie)l.OBaHH51, ocpopMJieH aKKypaTHO, B COOTBeTCTBHH c 

Tpe6oBaHH5IMH rOCT. CrrHCOK HCIIOJib30BaHHbIX JIHTepaTypHbIX 

HCTOqHHKOB ocpopMJieH TaK)Ke B COOTBeTCTBHH C TPe6oBaHH5IMH rOCT. 

5.2. MaTepHan )l.HccepTau;nn H3JIO)KeH B norHqecKoii 

IIOCJie)l.OBaTeJibHOCTH, OTBeqaJOIT(eM Tpe6oBaHH5IM rrpoBe)l.eHH51 HayqHhIX 

HCCJie)l.OBaHHM, HMeeT u;eJIOCTHOCTb I1 BHyTpeHHee e)l,HHCTBO CO)l.ep)KaHH51. 

5.3. Bi.rno)l.hI o6ocHoBaHhI 11 qeTKO OTPa)KaIOT pe3yJihTaThI 

rrpoBe)l.eHHhIX HCCJie)l.OBaHHM. 

5.4. ,[(HccepTaD;H51 COCTOHT H3 BBe)l.eHH.H, qeThipex rJiaB c BhlBO)l.aMH no 

Ka)K)l.OM H3 HHX, 3aKJIJOqeHH51, CIIHCKa JIHTepaTypbI H rrpHJIO)KeHHM. ITorrHbIM 

o6oeM )l.HCcepTaD;HH COCTaBJI.HeT 170 CTPaHHU:, H3 HHX K OCHOBHOM qacTH 

OTHOCHTCSI 109 CTpaHHD;. Pa6oTa CO)l.ep)KHT 5 8 pHCYHKOB, 3 Ta6rrHD;bI 

I1 CIIHCOK H3 93 JIHTepaTypHbIX HCTOLIHHKOB. 

6. 3aMeqaHH.H no AHCCepTaQHOHHOH pa6oTe 

6.1. ABTOp pa60Tbl y)l.eJIHJia IIOBbIIIIeHHOe BHHMaHHe BOIIpocaM 

CI1HXpOHH3aD;HH 6a30BhIX CTaHD;Hll M06HJibHbIX ceTeH CB513I1, B qacTHOCTH 

ceTeli 5G, opHeHTHpoBaHHbIX Ha pa3BHTHe TaKTHJibHoro H1ITepHeTa, 

HHTepHeTa Bern:eii H .ll.pyrnx TexHonorHM, O)l.HaKo BorrpocbI CHHxpoHH3aD;HH 

3a)l,aIOIT(I1X reHepaTopoB U:HcppOBblX KOMMyTaD;HOHHbIX CTaHU:Hll 

paCCMOTPeHhl B pa6oTe He B IIOJIHOH Mepe, qTo HeCKOJibKO cy)KaeT 

rrpe)l.CTaBJieHHSI 0 CHHXpOHH3aD;HI1 B ceTSIX CBSl3I1. 
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6.2 B pa6oTe rro.n;po6Ho 11ccne.n;oBaH01 rrpI1HU:l1IIhI IIOCTPOeH115I 

ceTeH: TC, BorrpocoI 06Hapy:>1<eH115I rreTerro B ceT11 TC 11 MHor11e .n;pyr11e, 

BMecTe c 3Tl1M 11ccrre.n;oBaH11e B03.n;eH:cTBI151 xapaKTep11cT11K ceTeii TC Ha 

xapaKTep11cT11K11 KaqecTBa 06crry)K11BaH115I TpaqmKa rrepe.n;aBaeMoro B ceT51X 

CB513l1 He BKmoqeHbl B rrepeqeHb paccMaTPMBaeMbIX BOIIpOCOB, qTo 

IIOHI1MaH11e 3Haql1MOCTI1 rrpou:eccoB TaKTOBOM 

Cl1HXpOHI13aU:l1l1. 

6.3 Ha C. 12, 22, 24 11 .n;pyr11x TeKcTa pyKorr11c11 

.n;11ccepTaU:l10HHOH pa60Tbl l1MelOTC51 He3Haq11TeJihHbie CTI1JII1CTI1qecK11e 

rnepoxoBaTOCTI1 11 orreqaTKI1. 

7. BhlBO,lJ,hl u 3aKJIIO'leHHH 

,lJ,11ccepTa1(115I Jio6acToBoii Map11:11 B11KTopoBHhI Ha TeMy: «Pa3pa6oTKa 11: 

11ccrre.n;oBaH11e MeTo.n;oB MaprnpyT113au:1111: 11 orrpe.n;erreHI151 cTpyKTypoI .n;m1 

ceTeM TaKTOBOH Cl1HXpOHM3aU:l1l1» 51BJI51eTC51 3aKoHqeHHOM HayqHo­

KBarrmp11KaU:MOHHOM pa60TOH. ,lJ,11ccepTau:110HHa5I pa6oTa COOTBeTCTByeT 

rryHKTaM 2, 3, 14 rracrropTa crreu:11:arrhHOCTI1 05 .12.13 - C11cTeMhI, ceT11 11 

ycTpOHCTBa TeJieKOMMYHI1Kal(l1H. 

B .n;11ccepTau:11:11 perneHa HayqHo-TexH11:qecKa5I 3a.n;aqa, 11Me10ll(a5I 

Ba)KHOe 3HaqeH11e, a HMeHHo - rrpoBe.n;eHbI pa3pa6oTKa ll nccrre.n;oBaHne 

MeTo.n;oB MaprnpyTH3aU:Hll ll orrpe.n;erreHH51 CTPYKTypoI .n;rr51 ceTeli TaKTOBOM 

CllHXpOHll3aU:llll. ,[(nccepTaU:ll51 OTBeqaeT KpllTepll51M, l13JIO)KeHHbIM B II. 9 

«I1orro)KeHM51 o rrpncy)K.n;em-rn yqeHbIX CTerreHeii», yTBep)K.n;eHHoro 

rrocTaHoBrreHHeM ITpaBHTerrocTBa PoccniicKoii <l>e.n;epau:nn OT 24 ceHT516p51 

2013 ro.n;a N~ 842 (B pe.n;. OT 1 l.09.202lr.). 

ABTope~epaT a.n;eKBaTHO OCHOBHOe 

.n;IfCCepTaU:llOHHOH pa60TbI. 
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HecMO'fPH Ha OTMeLieHHI>Ie BI>IIIIe 3aMeLiamrn, .n;HccepTa11;110HHaH pa6oTa 

«Pa3pa6oTKa H HCCJie.n;oBaHHe MeTO.[(OB MapIIIpyTH3aQHH H onpe.n;eJieHH5I 

CTPYKTYPI>I .[(JI.H ceTe.H: TaKTOBOH CHHxpoHH3aQHH» oQeHHBaeTc.H 

noJIO)l(HTeJII>Ho, a ee aBTop - Jlo6acToBa MapH.H BHKTopoBHa - 3acny)l(HBaeT 

npHCY)l(.[(eHH.H ell: y-qeHOH CTeneHH KaH.[(H.[(aTa TeXHHLieCKHX HayK no 

cneQHaJibHOCTH 2.2.15 - CHcTeMbI, ceTH H ycTpo.H:cTBa TeJieKOMMYHHKaQHH. 

O<}>uu:uaJibHhiii onnoueuT: 

rnaBHI>IH cneQHaJIHCT oT.n;ena 13 3, 3aM. rnaBHoro KOHCTPYKTopa, 

,n:oKTop TeXHWieCKHX HayK, cTapIIIHH Hay-qHbIH COTPY.IJ:HHK 
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