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0(lmQ1I3 II:.I-Ioro 01IDOneUT3 J-1 a ,llI1CCepT3UI10IIHYIO pa60ry K 11 HOBa C p r e S! JIbB Bl1'-ta 

«CToxaCTWleCKJJ MaT MaTIf'l CKlI MO.l~eml TpaHcnopnroro 110TOKa B p aMKaX TeOpl1H Tpex eVa3», 

n pe)lCTaBJ1eHI-Iy-IO lIa COHCKaHH y"tfeIf H CTe rrem l ,llOKTOpa QHl3RKo -MaTeMaTI1QeCKI1X naYI< n o 

CneUHaJlbHOCTH 05.13.18 - «Mal' MaTIf'-IeCKOe MO errHpoBa llHe, 'lI1CIIem lbl e MeTonbl II 

KOMnJIeKCbl nporp aMM» 

n OBOJIbHO npOnOJDKIITe bHoe BpeM SI np0 6rreMa aBTOM 0 6HJIbHOrO ,llBIDKeHH51 51BJJSIeTC51 

o)lHoii H3 fnaBHblX 51 MeraI10JIHCOB. MaccHDn bl 3aTopbl B eKyT lie T0 11bKO nOTepH Bpe!\! HH. 

HO H 3KOHOMHIfeCI<He nOTeptl. O nTHMH3aUHU )lBtDKeHfHI TpaHcnopTa B Meranomfce Y)Ke CTaJra 

OlUlOH H3 KmOIft:BbIX yp6aIiI1 CTI1'leCKHX 3a;.taLI , If Bce 60rrbWYlO p rr b B ee peIlleHHH HrpaCT 

MaTeMaTHIfeCKoe MO eJllipOBaHH ,Il0 3Bo m lloruee yLI CTl> p33Hble Ilap m ..'1 Tp bl ropo,ll. KOn )f 113J1R. 

M aTeMan rqeCrm e M ,lleJIH, HCnOJlb3y eMbi JlAA an a lH3a Tpa.HCnOp THbIX nOTOKoD, p a31IOo 6p33lI bI 

no CPOPMY HpyeMbfM 3a,ll.UIfaM, MaTeMan l 'lCCKOMY annap ary, HCnOJIh3Y M bIM n apaM TpaM H 

CTen eHH ,lleTaJIH3am fH B o rmcamUI L{BI1JK HIUI. 113),"laTb 3Ty n p06rreM Y Ha'lruTH y )!{ e 60JIee CTa 

neT H33a)l, O,llHaKO B cpH3HKe TpaHCIlopTHbIX TIOTOKOB H rrOHblHC MHor o He5lCHoro . IT l'UfMaI-U-Ie 

npnpO)'1bI n05fB11eJlH5I o p )I{llbIX 33TOPOB nOCll c06 CTByeT n OBhIllieHHI{) 6e30naCHOCTH 

,llBlDKCHH5I, nm.W>KeT B 3cpcp eKTHBHOM p ryJIHpOBam m H ynpaBJIeHHH Tp aHCIlOpTHblMI1 

IIOTOKaM H, n03BOJIHT OfiTHMaIlbH O pacn p e,lle.TTl1Tb Tpa¢ HK no CeTYl. 

TIOHHTb cpH1HKY TPaHCIlOpTlIbrx npOIleCCOB MO)KI-lO JIl1il1h HCXO,ll.51 1[3 aH aJlIl3a 

3MnllpWleCKlfX )laHHbIX . B 3MIlIipIPI CKHX MceII .n BalliUIX Tprurcn OpnJbIX nOTOK08 o pmKHbIH: 

3aTOp 06bPfHO B03HHKaeT B p e3YJIbTaT ITep XOL{a OT cBo60,UIIoro K nJIOTlJOMY TpaHCnOpTJlOM 

nOTOKY B6JIH3H cY)I<em UI (bollle neck) Ila aSTo)].op r e o H an60IIee Ba)!{ llblM CBoi1cTB M rrcpexo,lla 

K n floTHoMY TpaHc IIopTHOMY n TOKY 5JBmrerC$l MeTaCTa6H h HOCT£, TaKoro n epexo a. 

oGlIapY)KerlHaSI B p ;urblihl X . HTH p~f'-reCKMX )laHIIbIX. 

)JjI5I 06b5lCHemr51 MeTaCTa6 HJlhHOH n pnp ,llbl rrep exoLl a K n JIOTII OMY TpaHcnopTHoM 

TIOTOKY, B 1998 ro,[{ Kepn ep D.C . BB JI KaLI CTE HfIYlO TCOPlll{) Tp X CPa3. 0 HaKo, JUTS! 

npOBe):(eHH5I MO)leIIHpOBaHH SI Tpa Hc nopTHblX n OTOKOB H H1ITerrJleKTyaJl bHbIX Tp aH c nopTH hlX 

CHCTeM (I1T ) Tpe60BaJlOCb C03,llan MaTeMaTH'-1 CKHe MO,ll.e 11 B paMKax 3T011 T Op HH, KOTo p ble 

n po,[{eMOH TpHpyrOT MITHPlfIf CKH Ha6mo,llaeMYlO M TaCTa6HJIbHOCTb n ep XO,lla 01' CB06o)lHOrO 

K nnOTHOMY Tpmlcnop1'HOMY IIOTOKY B6JIH3H c y )!{elUI5I Ha 3BTo,[{o p o r. a TaK)Ke CMorYT 

Mo)].emlpOBaTb p e3YJIbTHpyr{)IllH CTPYK'rypbl n OTHoro TPaJ IClJOp rnOro nOTOKa, KOTOPbl 

Ha6mo,ll.alOTC5I B peaJlbHOCTH. OCHOBHbfMH 3a.nat{aMH Hccep Ta1um KJICIIOBa C.Jl. 5IB 5I fOTCSI: 1) 
pa3pa60TKa 1'110)], JIeH TpaHcIloprn r o 1101'OKa B P:lMKax TeopHH Tp ex CP 33, 2) p33p a6oTKa 

anropuTMo B IfHCJ1CHIl r o MO)leJIl1pOBaHIHI TpaHcn pTIi r o n OTOKa Ha 0 H OBe ::>THX 1'.10 CJleH: , 3) 
n p o Be,[{eHHe 'fHCJIeHHbIX KcrrepHMeHToB n o MOL{eJUlp o Bamrro CSOHCTB Tp aHCnOpTllOrO n OTOKa, 

a TaK)Ke p33I IHYHbIX I1TC npl1nmKeUHiL DO'3TO 1Y aKmyallbllocmb )lanHOM LrHCCepnlL(HOHHOH 

pa60nl o n p e.l( rrSleTCSI c aMOH cHTyaUHeH cerO.lUUllIl fl ero .Il1iSl H HacYlllHbIMH TpaHCnOpTIlblM I1 

3a,[{aIfaMH, KOTopbIe YCJlO>IGi5110TCSI 6YKBaJlbIJ0 Ka)](,[(b[H ,ll.eIlb. 

JJ:HccepTaL(HS! Knel-IOBa .JI. nOCB5IlUella pa3p a60Tl<c MaTCMaTHyeCKUX M o)].erreH 

TpaHc n pnIOr o nOTOKa H HX n pHMelleIlHIO llil lJHCJIeIlHbIX 3Kcnep lf vl "BTOS n o Monennp OS3I'HIIO 

m nenrr KTyaJlbHbIX Tpal-lCnOpTRblX TeXJIOJIor HH. B )..lHCCepTaUHH 'He To rrbl(O p 33pa6 0 Tllil bl 

MaTeMaTI1~eCKHe CTO ' ac~eCKHe MO enH Tp aHc n opnlOro nOTOKa, 110 H 110Ka3aHO, 'ITO 3TH 

MO,llen H MOryr Bocnp H3seCTH Be tl3BeCTHble K BaCT05l1u eMY BpeM BH 31"mUpl1y eCK l1e 

npOCTpaHCTBeHHO-BpeMen llble xapaKTepHCTH KH n epeX0.l.la K nno HOM), n OTOKY H 

B03HHKaIDU{ .ro TpaHCnOpTi-IOrO . aT pa. K p OMe TOro, p 33pa6oTaHHble B ,llI1CCepTaL(HH MO)leJIH 

npHMeIHIIOTC51 ,[{JUI IfHcrrelll LhIX 3KcrrepHM ITTOn n o MO)lerrHponaII lHo p 33JLH LlHbIX 

HI-ITeJIJIe KTYaJlbH bIX TpaIlcnop THblX CHCT M. P aJpa60TKa HHTeJlJIeKTyaJIbHbIX TpaHcn p THblX 
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TeXI-IOJIOrnH C'lliTaeTCH OnIlOH H3 KJUOqeBblX 3a.llaq 6ynyu(cro pa3BI1TIUI Tp aHcnopTHblX CHeTt 1 

BO Bcex BenYIUHX rm YCTpHaJIbHblX CTpaHax Ml1p a. ITOCKOJI bKY BIIe)lperfl1e HTC rrpouecc 

.LlOpOrOCTOHLUHH, 011 )lOml(eH n p e.LlSUp5ITbC5I TLUaTeJlbllbIM 3H aJIJf3OM H YflICJIellJ-I bIM 

MO eJIHpOBaFmCM TaKOH TeXHOJ10rn. 

ITpHMelleHI-le MeTO.Ll B ynpaBJI HHH Tpall nopTHbIMM nOTOKaM H, OnTMMl13aUIl5J 

p ac n pe.LleJIellIHJ Tpa4>MKa no ceTM. KO OIJCp anfBIloro .LlBvDI<CHHj{ H .Ilpyn rx HHTeJIJI eKT anbHblX 

TpaHcnopTHbIX TeXHOJIOrl1H .LlOJ1)KHO. B "IaCTIWCTII. n OMO'-{b npe,aOTBpaTHT b B03HHKHOBCHH 

TpaHCnOpTllbIX 3aTopOB, M H )!( MHHl1MH3Hp Osa b Bp Mj{ HX )KH31UI H n pOT5!)!(eHHOCTH . 

IT0 3TOMY mo6M Teop lUl l -paFlc nopTH blX nOTOKOB, n p RMeHj{eMe:1J{ n pl1 p a3pa60 TKe 

aBTO 1aTW -JecKHX MaWHlf, Ha)leX(JlbIX M eTO)lOB ,llHHaMHy.eCKor o pacnp e,lleJi HIHI II y npaUJl eHHSJ 

TpaI-ICnOpTHblMH n OTOKaMH, 11 .LlPYrHX HTC nOJI)!(R 3 6MTb COBMeCTMMa C 3MrmpH y.eCKH:-.m 

CBOIIcTBaMli B03HHKHOBeHl'fJf TpaH nopTf-l bIX 3aTopOB Ha aBTO.llOp f ax. 

O CTaI-lOBHM '51 BKpamc I-Ia CO,ll p)!(aHlfH )lHCCCPTauHOI IHOH p a6 0 Tbl. .lllIcc epTaUl I 51 

KJl HOBa c.JI. COCTOHT Ji3 BBe,L(eFfflJI, m rrH fJIaB H 3aKmoqeIlI1H. 06U{H fr 06beM nHccepTaWlH 

COCTaBJI51eT 268 CTp miHU. 

Bo BBe)J.clIlIH 06ocI-IOnalIa aKTyaJII,IIOCTb TCMbI, CCPOPMYllHpOBalIbT ueml H 3J,[la ' Il1 

HCCJIe,[lOBaIl Mj{ , ,[lalla 06ruall: xapaKTep l1CTIiKa pa60ThT VI nplffi ,[leHO KpaTKo e H3JIQ)J(e IlHe 

OCHOBHblX p aJ,L(eJl 11 ,UHcCepTaUlfH. Hu 3UIUHTY BhlHOC51TC5I 5 pe3YJlbTaToB (nOJlQ)KeHHH). 

B fJ1aBe 1 n aB 0630p ImaCCM'-IeCKHX M .ueJId i TpallCnOpTHOI'O fIOTOKa H onnc aHhl 

HCClle,L(OBaJlH5I B 0 6 J1aCTII TeopM vI t.)HCJIeHllOrO MOn JlHpOBaH.M 5! Tp aHCn OpTI lhIX nOTOKOB, 

npOBO.LlHMble B POC HH. B :HOH fnaB p aCCMorpeHbI H3BeCTlIl~[e)MIrnpHqeCKHe cBOHCTna n OTOKa 

1-1 rrOK33aHO, lfTO 3MIlHpHlfecKHJ1 nepeXO,ll OT cB060nnoro K llJIOTHOM Y nOTOKY 0 6JIa.LlaeT 

MeTaCTa6 H bI-lOH npnpo,aoH . ,[(aJJee CJIenYeT H3JIO)!(emte 0 HOBHoro n p C.Lln OJlO)KeHHe TCOpHH 

Tpex CP33 KepHepa n Jl5l OIlI{CaHlHI Tor o IJcp exona. MeTaCTa6IiJTbHM rrpHpO,[la 3M n HpHlf CKoro 

nep eXOJ-ta OT CB060 ,l{IJOfO rrOTOKa 06b jlCIUI r nOLI M y Heo6xo)lHMO FlCnOJlb30 BaTb Teo p mo Tp ex 

CPaJ .LlJI5! pa3p a60TK11 TaKHX MO,lleJI H TpanCIJOpTI-IOrO nOTOKa. C npyr H CTOPOHhI pc h HLIll 

TpaHCIJOpTHbU1 n OTOK - 3TO CJIO)!(llbm CToxacTHlfeCKHif l1pOL~ecc. ITonOMY p aJyr.UIO nml r o 

MO,lleJI11pOBaHMj{ paJpa6aTbIBaTb CTO ' aCTIf"IeCKHe Mon:eml B p aMKaX TeopHH Tpex cpU3. 3TH 

3MIlHpWIeCKHe CBOHCfBa TpaHCnOpTi-lOro nOTOKa orrpe,llemnOT Tt:M .[{HCC p TaUHH . B :)1' H )Ke 

fJIaBe 06b5ICWlIOT j'{ OCIlOBfTble rHIJOTe3bI Tp ex q)a3 p a3pa60Tan Hble B KOI-lue 1 90-x . 

3Mn l1pHQ CKoe 060cHoBaHl·re TeopHH Tp x (PaJ, p accMoTpeuH e B :n OH r nane. IJ03BOJl 51eT 

06b51CHI1Tb npUFfJJ;llIThJ IJOCTpOerlHll: CT XaCTHQ CKHX Mon:eJrci-i B paMKax r e pHH Tp • q)a:l. 
p aCCMOTpellll bIX B CJI .LlYIOIl{1IX fJlaBaX ,UHccepTa O;Im. 

r J1ana 2 IIOCB51Il{eHa no,llxo.uy KJIeTOLllibIX aBTOIVfaTOB (KA) K TeOpHI1 Tp x (1)33 . 

ITpe CTaBJle {hI MO erl b nOBen:eHHjl BO,UHTeJIeH H rrp aBHJla ~BH)KeHHH .LlAA M O,llenli KA. B p aMKaX 

pa.3pa60TaHJIOH M O,llCmI KA rrp o .ll MOIlCTpHpOBaHb I CnOI-ITaIlHbIH I{ HH)lYUHpOBaHI-IhfH (~a30Bble 
IJepeXO.LlbI K nJIOTHOM Y fIOTOKY. paCCtIHTal:Ia B p 51TH CTb cnOHTaHHo ro nep e O,lla K n JlOTHOMY 

nOT KY S6JJ1BH Bbe3,lla. IIaHneHbl p ewer-nHI B BI1,lle Bcex rpex ¢ a Tpar-rcrropTHOfO n OT Ka . 

PaCCMOTpeIlO TaIOI{e OTJl11'U Je K aCCHQeCKOr o no).(XOna K MO JrSIM KJI TO'-llIbIX aBTO J\.!aTOB .Ll HI 

Tpancn opTHoro rrOTOKa (NGf!,e l-Schreckenberg KA 1-.1 Jl JII-I) 0'1' pa3pa6 0 TaJfHOH B IlCCe pT<lUIl I-I 

MO.LleJIbIO I<JIcr )ttHbIX aBTOMaTOB B p aMKax TeopHH Tpex cpaJ . 

B fJI8 8e 3 pa3pa60TaHa CTOXaCTHQeCKaH MfiKpO K illIQeCKM MO eJIh Tpan rr o pTHo r 

rr01'OKa B paMKax T OpUH Tpex 4)a3, KOTOPM R J~aJIbHe i-i llieM HCrrOJTb3Y TC51 ,L(Jl5! MO emlp OB<lHH5J 

MeTaCTa6HJlbHOrO 4>a3o l3o ro n epexoa K IJJIOTIIOMY IlOTOKY 11 B03I1HKalOIl(IiX IJp oC-rpaI-lCTBellllo­

BpeMeHHblX CTP}'lcryp B TpaHCnOpTHoM nOTOKC. npm3e HbI rrp a BH a n JUI .LlBI-DKeHI1ll: 

aBTOMalllHlI lJa Bbe3 ax Ii be3,ll<lX KOTOPbIC rr03BO IHJlH YMellb llilfT b MHHHMaJI bB ble 

cpnYKTyaUHH CKOPOCTH rrpH 6 0JIbUIHX nOTOK3, as OMaUHl H. 
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r JIaoa 4 nOCB.Sfmerra tUlCneHIIoM Y MO,llemlpOSaHI110 <pa30BbIX n p ex o,uoB 11 

rrpocTpaHcTBeHHo-BpeMeHIIhIX crPYKTyp TIJTOTH ro TpaHCrrOpTHOro rrOTOKa Ha OCHOB 

cToxacHI t.IecKoH M HKpOCKOrrMqeCKOJ.[ MO em f , rrpe eTas eAfIOH B rJTane 3. B qaCT HOCTH, 

H3H,lleHa )lBOHHa5I Z-XapaKTepH Ti'rKa )J}151 ¢a30BLlx n epcxo,[\ B, p aCC'-II1TaHa )llIa rpaMMa 11 

HaH,lleHbl OCHOBHhle u m hl npo c TpaHcTB HHo-Bpe 1eHHblX crpYl(TYP n nOTHoro TpaI-lCnOpTllo ro 

nOTOKa, cMo,uenl1pOBJJlO I1H,llY[HfpOl3aHIIOe 06p a3 BaRR 11 n pOalIaJIH3HpOBal'Ia )BOJIlOIJ}IH 

npoCTpaHcTBcHHo-BpeM HHbrX CTPYKT p , B03HHKaJOI1U1X 86.1111' 11 cY)f(eHI15I aBTO,ll0p rH o 

B rJlaoe 5 pa3pa60TaHbl aJIrOPFlTMbl H KOMl1n KC nporpaMM ,[(JI5I MO)lcmlp BaHI1~ 

HIlTeJIJIeIITy aTlbHbrX TPaHCIIOPTRbTX TeXHOJIOr IiH, a Ta K)f( rrpo n e,[(Cl:JbI BbI'lHCJ1IHeJIhHbre 

3Kcrrep HMeHTbI n o MO,lle.lTIlpOBa m no n poCTpaHCTBeUHo-Bp ' MeHlfbl X CTpYKT)'P TpaHcnop THo 0 

110 TOKa 11 IH1TeJIJIeKTYaJIbIIblX . aHCIlOpTffhIX T XH J1 0 rMH Ila OCBOBe p a3pa60TaHlI o 

KOMn eKca n p o rpaM M . ITpHse CHO CIH1,ll TeJlbCTBO 0 I1pl1MeHemfl1 p a3pa60TaHIIbIX B 

)lHCCepTaUHH aJ1 fOPI1TMOBI1 KOMTIJIeKCa n pOrpaMM ,llJIjl MOneJIHpOBaHH5I P a3JIH'lHbIX 

I1 HTeJ1 rreKTYa.rr:bHbIX Tpall 110PTHbIX TeXHOnOrH H B KOMllaRHl1 Daimler B fepMaIIHH. 

B 3aKJIlO"leRlIll c$op Mymrp osafIhl OCHOBHhJe pe3ynLTa-r bl HCCCp TaII}IH. b116J1HOrpa(pIUI 

BKJIIDl.IaeT 334 HaH MeHOBaHI1H. 

CpellH HOBblX nay~lIblx PC3YJIbTaTOB MO}KH O Bb JLHTb CJlenYfowl1 

• 	 BnepBble p a3pa60TaIIbi CToxaCTWreCKJI MaTeMaTl1'leCKl-f MOlleml TpallCnOpTlJblX 

n TOKOB, OI1HCblBaJOllJ.He 3 HIHpH'leCKHH CPa30BbIH n ep exon OT c B060n Horo K nJIOTHOMY 

Tp aHCI10pTI-IOMY nOTOKY . 

• 	 BrrepBbIe Ha OCHOBe pa3pa6 oTaHUbiX MO eJIefr I·I 3HjleHbI CBOHCTBa cn mKlf bIX 

n p OCTpaHCTBeHf-lO-Bp MeHHhIX Cl-P KTYP B rrJIOTHOM TpaHCnop THOM nOTOKe, nOCTpo e Ha 

,nHarpaMMa 3T11 X CTPYKTYP. B pe3Y bTaTe n o.rry1:JeHO OfIHcaHl1e BceH H3BeCf'IIOH 

cOBoKyn Ho TH np CTpaHCTB HHO- BP M lIHbrX CTPYKTYP, Ha6mo aCMbIX B p eUJIbHblX 

113MCpeHlUIX TpaH nopTIIOfO n TOKa. 

• 	 B paMKax Teop UH T p ex CPa3 Bn epB £:.le pa3p a60TaH aJIfOPHTM ,ll 5I M o,uemrpOBaI lIIH 

CTOXaCHr'leCKoro 1l0Be ell1UI B ,[uneneH B Pa3JUlQllbIX CHTYaUIUIX. B03HHKaIO ll~l\X B 

TpaHcnop THOM nOTOK . AlIrop HTM n 3BOJUleT MOneJUlp OBan) cnyt{aHHbl YCKopcr·me J[ 

3aMeJ],JIeffl1e M aDJTrHbI c o CJlY'"lati HhIMH 3a,nep )f(]{aMU BO Bpefl,'leIHI. 

• 	 B paMKax Teop UH Tpex <p a3 BnepBble n pOBe,ll HbI Bbl'fH JlIneJlbHble 3](CrrepHMeHTbl, 

KOTOPbIC n 03B Jll1 11 o n pe,llemrTb c BoticTsa H Ka lleCTBO Pa3JIH lJlIhIX HH T JIJlCI<TyanhHbIX 

Tp aHCn Op TI-lblX TeXHOJIOnIH. 

.l(oCToBcpnOCTb npen CTaBJI HHbIX B ,llRCC pnlUHH pe3YJlbTaTOB Y11UI I-IHOro 

MO)lemlpOBaHHH H BbITeKaIDIUI1X H3 Hi'rX BhllO,llOB 06YCJlOBJT Ha npnMeJUI MbThIH COBpeMeHHbIMH 

M aTeMaTI1 1leCKHMH M eTO)J.aMH II xopoweif COfJlaCOBallH CTb lQ . M IlHpH t{eCKHX ,llaIlHbIX 11 

'lI1CrreHliOr o MO,lleJlHpOBaHH5L Bce pa3pa60TaIlHble M O,ll J1H H KOMTIJleKChJ IIp r paMM 6h1 YI 

Ha,ue)f(HO H TmaT ffi,HO npOB p eRf>I Fl a 1lII1POKOM «pyr e 3a,lla1.f, Kp OMe To r O, CJ],eJ1 aHO CpaBHeHI-ie 

p e3ynhTaT0 J3 MO,llenl1pOs atufJI np CTp aHCTBeHHO-Bp Me llHbIX CTpyKTYP TpancnopTHo ro 110TOKa C 

3MI1HpWfeCKI1MH ,[(aHHbIMH 113M p Hl1JI TaKl1 CTpyKT p. 

B q aCTHOCTH. Hane)f(T1 0CTb P 3y b aTOB ,Z:{HCC .pTaIIHH jlOKa3am1 '-l 11 J1eHII ble 

3KcnepHMefITbl no KOMM)'mI KUUl1H Me)f(.lW MallIlmUMI1 C uenbfO n p eJ],OTBpalI.\eHI15I o6pa3 BaHHH 

npo6 0 K, nJlOTHoro TpaH n opulOro n OTOKa, B03HHKaIOIJ~Cro 38 M c;)J.JleIIlIO ,[(BH)f( llJ.1l I1CH 

MawHHaMH cn O){(JIoro rCTep OfCHI-IOfO TpaHCnOp TllOr O rrOTOKa, o p ,[(ynpe)l()leHHH B I1TCJI rr 0 

np06Kax, n ep eXO,lla K Il epeHaCblll~e lIl-I oMy pe)J(J1MY TpaH 1l0PTIIOfO rrOTOKa lIa CBeTOCPOpC. 

1 p OMe TO 0 IHUl,e)f{HOCTb p 3YlTbTaTOB AIIcc epTaur-m 6blJIa n O,llTBep)f(,neHa B KOMn aHlUI Daimler. 
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IIpa KTlI l l e CKYIO LlelillOCTh rrp e)lCTaDrunoT p a3pa60TaHl lhle aJITOp l1TMhI H KOMfTn KC 

nporpaMM tlJHI MO eJInp Bam UI PaJJlWIHbJX HHTeJIJIeKT aJIbHblX Tp UHCrrOpTIi bIX TeXlJOn Ofm1. H a 

o HOBe paJpa60"laHl-IOf O KO. inJI Kca n por paMM rrpOBe)leHbl Bbl'lllCJTHTeJlbIIhle 3KcnepHM IIT h l , 

KOTopble rr03110rrfl JIH onpeJ~ mHb CBOHC Ba M KaLJeCTBO CJl etlYlOw.MX HHTeJIJI KTy IbUbT' 

TpaHCnOpTllbTX TeXHo nOfHH: KOMM)1·IHKaHFIH MC}f()l,y MalillIHaMH C ueJThl O n petlOTBpaLueHIUI 

0 6 p a30naHHS! rrp060K; n n OTHor o Tp rurcnopnIO 0 n OTOKa, B03HHKaJOluero 3a MeWlCHIlO 

tlBIDKYll\HMHC5l ManmHahll1; C1IQ)I<HOro f Tepor eHHo r o Tpa Hc n opTHor o n OTOKa; 

npeJlYllpe)!()leHIUI BOtlHTelleH 0 n p 0 6 Kax · rrep exo,[(a K n epeHaCbTll\eHHOMY p e)KI1 MY 

Tp3l-ICnOp THoro n OTOKa JIa CBeTO¢ o p e . HeK TopbIe p 3ynbTIlTbI )lHCCep TaUHH, B QaCTtroc TI1, 

KOMnlleKC rrpor p aM I tlJlS! MO)]errl1p Balln S! PaJJI1I'UlbIX HHTeJlJIeKryaJILHbIX TpaHcn pTH bTX 

TeXHOJIOfT.f11:, 6 bIJIH IICnOJTh30BaIibI B KOMnaHIH! Daimler JT5I n p Be eHIIS! '-lHC11eHHbIX 

3Kcnep HMeIITOB no ClI tlYI l UHM m rrellll Kryrulb l-lbtM Tp aHcnOp THhIM TeXHOnOrH5Thf : JJ5l 

yrrpaBlleHllJf nOTOKOM Mallu m, B"be3)KalOlUHX Ha CKOp OCT H)10 aBTO)]OpOr : ).{JI5l y n p aB eHWJ 

CKOPOCTHblM p e)KH MOM; JUHI paCrrpe)]elle lUUI Tpaq:lJ1 Ka no rpaHc n OpTHOH c eTH; )]JI5I n OTpe6flellHS! 

TOIlJII1Ba B TpaHCIlOpTHblX cen l X; ~ UI OUCHKI1 CH TeMbl a.Ll,aI1THBHOro KP YH3-KOlnpOJlJI . 

B ee npe.uCTaBlleHHbI B JUlccepTaUI-m p 3YJThTaTbI n o nyqeubT aBTOpo I caMOCTORT CJl bllO 

lU ll liP" ero ncnocpe.ncTBcnHoM y...acrnn . B o Bcex IIp B )] HIIbIX I1CClIetlOBaHII5lX aBT p 

rrpl1HI1MaJI YI.JaCH l e B 110 TaIiOBKe 3atla '-I , paJp a60 TKe M TO.uOH HX p emeHH5l H all aJIH3e 

PC3YlIbTaToB. 

P e3 11bTaTbI )lam ro iI .LI,HCCep TaUHolIHo H pa60TbI )~OCTaTOYJ10 n OlIJ-l orry6JIl1KOBaH bI B 

p eueH3Hpye!\[bTX Hay '-lHhl . H3)laH.H.5IX - 38 p a6 0 T B Hay tlHbIX H3 aII.H5IX, P KOMeH)]OBaHHbIX BAK. 
OHM HeotlHOKpaTH 0 6 CY)!{)laJIHCb Ha n ay <iHl>IX CeMI1H apaX, n p o cjmJlb HhfX p occH ikKHX H 

Me}f()l,YHapO)lHhIX J-Ia) LIHbIX KOHcp epelllmSlx H rronytUUIH 0 )l06peIHle Be.uY1un x CrreUl1aJIHCTOB. 

A BTopecpep aT npasHlIbII oTpa)KaeT C )]ep)KaIme tlHCC pT UHI1. 

XapaKTepl13Y5l tlHCCep TaUHlO B U JlOM, OTMeTl1M. l.[TO OHa BhInOlII-IeHa Ha B CbMa 

Bbl C01(01\1 Hay q n OM y p BHe. 

~I1CCepTaUFl5l He c Bo6o)lHa 01' HeKOTop bIX He OCTaTKOB. 

H elIb351 He npH3uaTb Onp e)]elIeHIIo f:r He6 p e )I<HOCTH B H31I0)1( fl HH p e3 lIbTaT B H 

OCP OPMfl 811H )lHCC epTalJ,HH. C ChI KH Ha lIHTep aT p y H)J.yT n e B XPOHO OrH LleCKOl\·r nOp 51JlKe : B 

TeKCTe tlHCCepTauHH CCbIJIKH HU PO-.;C I1HCKHX H ' CJle)lOBaTClJ H O¢Op MJTeH bI He C B M 

KoppeKTHO (OTc y rcTHYfOT l1HHUHanbl ) ; HeT pa3j(e eHH S! H eneH H 3a)]al! ; U YHKTbI «MeTO bI 

HCClletlOBam UI» H « TeOpCHI'.JeCKa51 U HH OCTb» )lHCcep aUH OHlloro HCCJIetlOBaHH5l 

n pHc y TCTs y r T B pa60Te H SlBIlO lIO n p H 3TOM B aBTopecpepaTe 0 IIHX ynoM HHaeTC5l 

OT efl bHbIMH n yH KT MH, H T.).{ . 

• 	 B pa60Te paCCMOTp HbI Ton bKO CTOXaCTHI.JeCKHe MO).lelIl1 TpaHCn Op THhLX rr T KOB. B 

Ha LlliOH 1Il1T p aType HMeeTCs[ r p OMIIo e KOlIH'iCCTBO )] Tep MHIIHCTIly.eCKHX MO nei1 

n OTOKa, K To p ble HCCll )]OBaTeJIR n p l1MeH5l I-OT )lJlSl pa3JmI.JH bIX n p WIQ)KeHHH . H Oy.eHb 

nOH5ITHO, n o l.J My B )lHCC p TaUHW aBTOp rpaHHYHlIC5l CTOXaCH I'-leCKHM H Mo).{e SlM H 

TpaHcnopTHoro nOT Ka B p aMKax Teo pHH Tp ex (IJaJ, npOHrHOp HpOBaB 

tleTepM HHHCTW IeCKHe MO)]eJJ H. 

• 	 H l' )'KaJal-HlH Ha TO Ka Kl-Ie 3MIHl.p r-r:J CKHe .aaHHble H Cn OJIb30BaJlHCb .uJISI npOJ3ep KH 

l'vfO)]elIet'r H Bbl60pa n apaM eTp OB M O)]ellli. 

O TMeLIeHHbre He.uOCTaTKH H e ClIH)KaIOT Kay.eCTBO Hccne)J.OBaHllH H He BJU1S!IOT Ha· f flaBHb le 

Teop THI.JCCKHe H n p aKTH-qeCKlle p e3YJIbTaThI. 3TH 3aMe'-laHIHI. HHKOl1M 06pa30M He CHH)KaIOT 

u eHHOCTl1 JlHCCep TaLU'1Ji H e BblCOKOH Ol{CHKH . 
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3aKJIIO~lcnIlC. 

CymecTBeHHhlX 3aMet IilII J.{1I n eT .uHcc e pTaUH tmrur pa6cna BhmOJ1lIeI-Ia Ha aKTyaJIbll yro 

TeMY, 06 a,uaeT HaytifiOH HOBJ1 3HOH, ITpaKTH"l:1 CKOH IJ, HHoeTbIO, IDl.rureTC5I caMOCT05ITeJJhHoi-i H 

3aKOH'1eHHOH Ha ~n-IO-HCCJI OB<lTennCI<OH p a60ToiI , BhID JIHe HH Ofr 3BTopm ·l CLlM OCT05rreJIbHO 

Ha BblCOKOM j-ra~HoM pOBH . 

AsTOP npo .ueM oHcTpHP 8aJ1 Bbl COKH H yp Beflb 8JIMelIl1JI M aT M aTH4eCKHM armapaTOM H 

MeTo.uaMH 1fHCneHHOro MO.n:elTHpOBaHHJI. KneHoB C.Jl. BAee 3Haq HTeJIbHbIH BKJIa.u B p33pa6o TKY 

TeopHH H M o.ueJIeH TpaHcnOpTI-l b ' n OTOKOB H l.1J1CrreHHOr o MO)lemrpOBnHH51 nepcneKTH BHbIX 

HHTeJIJJeKTYaJIbHoTX TpaIlCnOpTIlblX TeXHOJIOrHH. cl)ClKTHYeCKH 3aJ1Q)KeHb[ OCHOBbl JI51 BOBoro 

HaY'II-lOro Han p aBrreI-lH51. P YJIbTaTbI.uHCC p TaUHH M )f(HO Ouel-lH b KaK IIUYLIH o e OCl'I-DKeHHe B 

0 6JIaCn 'i Te pHH H MeTo .uOB MaTeMUTTl4eCKOro Mo .ue Hp BlliJH 51 TpaJ ICnOpTl-lbIX OOTOKOB, 

,l{HCC pTaL(HOI-lI-Hl51 p a60Ta n OJIHOCTb lO OrneqaeT Tp e6o Ba1lHJIM, rrpe.ub5IB [}leMblM K 

.uOKTOPCKMM .uHccepTaIJ,IUIM B C OTBeTCTBHH c IIo cTaHoBJI HI{ M IIpaBHTenbCTBa P<b 01' 

24.09.20 13 NQ 842 (8 p e.uaXIJ,HH Ha 1 OKDI6 p51 2018 rO)la) «0 n op5f,I{Ke n p HCY)K.ueI-lTI51 Y4eI-l bIX 

TeneHeH», a ee aBTOp KJT 11 B c.n. 3aCJJY)Kaaaer npHCY)K.ueIIH 51 eMY YlIeHOa CT IT I-lH .uOI<TOpa 

q,H3liKO-MaTeMaTWleCKHX HayK no Cnel{l1aJ1hHOCTH 05.13 .18 «MaTeMaTI-f4 eCKOe 

MO.l1.eJII1poBaJ-IHe, "lfI1CJI tI BbIe MeT01,bl I1 KOMffJIeKCbl rrp orpaMM », 

0cpI1IJ,HanbHbll1 o nnOHe llT, 


3aBe.uY lOll.(Ht"r TeOpeTH 4eCKHM OT.ue OM 


H HCTI1Ty-ra o firueti q,n HI<H HM. A.M. ITp oxopoBa PAH, 

)lOKTOP CPH3MKo-MaTeManryeCKI-rX HayK, 


npoq)eccop f yceHH-3a.ue H.r. 


119991, r CII- l MocKBa, 


y JI. B aBHJIOBa. )l. 38, 

Ie I ecpoH: +7 (499) 503 8777 ( 06 .747) 

[ -mail : ngusc; m ai l. ru 


TlO.1l:llHCh r ceHH-3a..u H.r. 3aBCp511O 

BPl10 Y Lleuoro CCI<P Tap51 

I1HcnrrYTa 06ll.(ei.r CPH3Hl<It HM. A.M. cr-J
,Q01C 'op CPH3HKO- l laTeManI':reCI(H r nY WKOB B.B. 
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