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OT3bIB

negyulefi opraHrr3arlru o Arrcceprauuu Marcaponofi A"n"nsr BnnropoBHbl
(O pasperurrMocrrr ArrQQepeHrluaJrbHbrx BKJIloqeHufi c reKyIrIrIMrI
cKopocrflMlr), [peAcraBJrenHofi Ha coucKaHr{e yuenofi crerlenrl KaHAwuara

Qnrnrco-MaTeMarrrqecKlrx HayK rro c[eqnaJrbHocrlr 01.01.02

AuQQepeHrlnaJrbHbre ypaBHeH[fl , ArrHaMurrecKlre cucreMbl rr otlTrrMaJrbHoe
yIIpaBJreHrre.

Teopnx croxacrr{qecKrax 4ra$$epenur4€urbHbrx BKrroqenufi, B Hacroslqee BpeM.t

aKTlrBHo pa3BlrBalercr Bo BceM l,rlrpe. Iihrrepec lrccJreAoBarene[ nrrsoan cJloxuocrblo

TeopeTrfFlecKrfD( [po6leM, MHoroq[cJIeHbIMIt rlptlJloxeHlltt B MareMarr,rKe (B .racrHocTu,

B CTOXaCTT{qeCKr4X y[paBJrreMbrx CprCTeMaX, B CTOXaCTUIIeCKUX ypaBHeHUflX

pa3pbrBnofi npanofi uacrlrc) u B Susnr<e. @yHAaMeHrEUrbHbre pe3yJlbrarbl

croxacrr{qecKrD( 4nrf(|epeuquanbnbrx BKrroqeHrrD( rroJr)AreHu n pa6orax 3. Henrcona,

3.,{. Konaex, fI. Kpu, Ax. Aa flparo, X.fI. O6ena, M. Kprcenesu.ra, E. Motrux,
M. Mn<ru r{ Mnoflirx Apyrux.

B Aansoft pa6ore, petrb uAer o BrrroqeHr,rD(, o[rrcaHubrx He rpaAr{rlrroHuo, B

TepMI4HtX CTOXaCTI4rreCKr,D( r4HTelpaJrOB, a O BKJTIOqeHI,ITIX, 3aflaHHhIX B

,quQSepeHq[anurofi $oprrre - B TepMLtH€rx, TaK H€r3brBaeMbrx, [poI{3BoAHbIx B cpeAHeM

uo Hemcony c uogn(pnxaqurlMll, BBe.qeIrIrbIMlI HafrHrIM pyKoBoAI,ITeJIeM

,qr{ccepranTKlr IO,E. fnnrnrurou. Ocnonrrru o6rerrou r4cccJle,qoBarlruI B A}IccepraIII{rI

flBJr.rrrorc.f, Ar{00epepeHrlr€urbHbre BKrroqelIvrs. c TeKyITIHMI4 CKOpOCT.IMI4

B CpeAHeM. orUeruu, rrro pa3JllaqHble acfIeKTbI

ee llpr4Jroxr eli^vrfi r43r{aJrvcb MHorLrMI4 aBTopaMIr
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cLrMM eTpLIq e cKI,IMIA IIpO r{3 B O,.4HbrMr4

Teopr4lr rporr3BoAHbrx B cpeAHeM kr

(3, Henrcon, Kpeccon n,{apcec, Xe, Mopato, C. Oaprnenn" " lp). Ha.ILIHar c pa6ot

IO.E. firnrnuxa Ir ero frenlrKoB, 4rarpQepexqua-nbHbre ypaBIreHIluI lr BKrroqenvr,. c

[pon3BoAnbrMr{ B cpeAHeM paccMarpriBtlrorcr KaK ot4enrnrrft ruracc ypaanenufr r,I



BKrrrqeu[ft. I4 etot rqacc ypaBuel:uit u sKrlo.rexzft BaxeH B IIpluoxeH[rIX,

locKoJrEr(y LrMeHrro reKyrqne cKopocrl{ (c[MMerplrqecKl{e 4po}BBoAHbIe B cpeAHeM)

rBJurrorcr anulJrofaMr4 o6rr.nroft $r.rsnyecroft cKopocrr{ 4erepnaunrpoBaHHbrx

lpoqeccoB.

Ycronu.f, pa3peruLlMocrrl Ara$0epeHrllranbHblx ypaBHeEuLr c TeKyTIII4MH

fruruuxa kr C.B. Asapnuofi,cKopocrflMr{ rroJr1..reHbl B coBMecrHbrx pa6orax IO.E.

Borrpocrr pa3perrrr{Mocrn 4rr[QeperqraJlrHbrx sKrlo'Ieuuft c reK)mIEMI{ cKopocrtrMll

AO rreA{lBnero BpeMeHLI TIpaKTLFIeCKI,I He UCCJIeAOBaJI}ICr, B npe4CtaUennO[

Ancceprarryllir A.B. Maraposoft srfi upo6reuu uo4po6xo z3freHbl, naiAeurr ycJIoBtIf

cyqecrBoBaxr,rr peruenrft 4n$tfepenqraaBurrx BKlloqenzfi c ter<yrr1nMu cKopocrrMl,I,

ttpll ycJroBr,r[, qm npaBulrl qacrb BKrloqeH[fi c KBa,qparr.r.rnof nporasnoAnofi aetouoN,IHa.

Xora nsyrenue BKJrroqeHprft c teryuluulr cKopocrrMr{, KaK IiI o6rrruoseuurrx

4r.rQQepenquanbHbrx Brrroqenrai, cyrqectneHHo ucuoJrb3yer MHoro3narrlrrrfi ananzg u

p$yJrBTarbr o 4r.rQQepenuuaJrbHErx ypaBHeHlIrIx, Ho ecrb lI Btt)KHEIe orruqlrt MeroAoB

BKIIOqeHVM C TeKyITIpIMI,I CKOpOCTflM.VT OT MeTOAOB TeOpI"4''I

ArQ$epeHrlpraJrbHbrx BKJrroqelnvrir. Bo-nepBbrx, r{3BecrHble Ha

nactoxryrft MoMerrr reopeMbl cyqecrBoBalrl4tr pemenr.rft yparnemd c TeKyIIII{MII

cKopocTrMr4 AoKa3aHbr ToJrbKo AJrf, cJrr{af,, KorAa 4paBble.Iacrn rsJlttorct IaAKuMLI,

rrro ocJroxHreT r.D( [p]rMerreHlre AJrr armpoKckrMawn sKnroqeH[ft: r:peoyetcx

uo,ryr([rxar1v.r KJraccrrrecrrlrx MeroAoB. Bropoe Ba)KHoe otott""'rocrol{T B ToM, qro B

Teopr{r4 o6rrrcnoseuuED( ,urQQepen4ramnrrx sKrloqen[ft yacro lrctloJrb3yerct

KOMTTaKTIIOCTB B [pOCTparrCTBe He[pepbrBHbrx KpLIBED( MIIO)KeCTBa peIUeHI4t4

yparuennri c oAuo3naqHbrMlr arrrq)oKcnMaqufiMrr MHoro3HaqH6D( oro6paxeuufi, rro AJrt

cnyqafiHrx nporleccoB raxofi [oAxoA HeBo3Mo)KeH. B Aucceprarlr{r,r BMecro

KoMlaKTuocrrr Ha rrpoqpancrBe He[pepblBurrx KpI{Bbrx ucrloJlb3yerct cta6as,

KoMflarcruocrr Mep, coorBercrByroqux pefirenr{fiM yparnenvft c arrrrpoKclrMatlnsllLr.

O6ocnosan[e]vr raKofo uo,e(o,qa fiBrr'ercfi. 4oraranurrft aBTopoM xpr,rtepafi cna6ofi

KoM[aKTHocrn yKa3auHbrx Mep AJrr rrocJreAoBareJrbrrocrrr yparxexnft c reKyrII]rM]I

cKopocrrMr,r (teopenra 2.5, vrp.34, 35 4nccepmquu).
Ocrarroalnr{c.ff no4po6nee Ha coAepxaur,M r{ ocHoBHErx pe3yJrbrar€x

Alrccepraqulr. ,{r,rccepmqur cocror{T rrs crrncKa o6osnauenufi, BBe,qeELIl, Tpex fJIaB,

pas6nrbrx Ha 14 naparpaQon H crrrrcKa lwrreparypbl.

flepnar rJraBa pa6orrr Hocur BcrroMorareJrbHbrfi xapaKTep 14 coAep)KIaT

neo6xo4r.rurre cBeAeHrtrr rrs Teopwr MHoro3HaqHElx oro6paxenuft LI croxacrlrqecKoro

arralrn3a. ,{arorcr o4peAeJreuur [porr3BoAnbrx B cpeAHeM no Hemcony, B rlacruocrt4,

rcryrqefi cKopocrlr 14 TaK Ha3rrBaeuoft roagpaflFruofi upousao4noft B cpeAHeM,

I{CCJIe.4OBaHI{t

o6rrrHoBeHHbrx

BBeAeHHofi C.B. AsapuHoftu IO.E. frurcrzxoM.



Bropax HIaBa coAepx<rlT [oJryqeHHbre aBTopoM TexHrrrrecKr{e yrBep)K Aenufi,

llcrroJrb3yeMhre a 4anrneftrrreM r4ccJreAoaanun pr$$epenqfiarrbrrbrx srrro.reuuft c

TeKyrqr4Mlr cKopocrrMlr. Paccuorperrr: Muor(ecrBo S1s(n) c[MMerpLr qecKr,rx

rroJrolg,rreJrbrro onpeAeneHHrrx nxn Marprrq c tpnxcnponanrorM o[peAeJrr{TeJreM,

paBHhrM C, r.r npocrparrcrBa T-(n) uuxne-TpeyroJrbrrhrx nxn Marpr{rl c nynenofi

,quafoxaJrbro, Le (n) 4uaronaJrbrrED( nxn Marpurl c rryJreBbrM cJreAoM, L(R:,R:) Bcex nxn

BerrIecrBeHHED( Marprrq, Ocnosnbrr{ pe3yJrbraroM $2.1 xnnretb fr otrucauve nro6ofi

Marpr{rlhr ne S1s(n) c ucrrorrb3oBanlreM Marpuq ns T-(n), Lo (n). |Ion1'.rennoe

4peAcraBnelrl4e Marplrubl lrs S1g(n) rlosBoJr]rJro r4crroJrb3oBar6 armapar MHoro3rrarrubrx

oto6paxenrft c BbrrryKJrbrMu o6pasavr,r; neo6xo4r,ur,rocm AaHHbrx pe3yJrbraroB

o6ycnouena reM, qro Src(n) xe rBJrrercr luseftnrru flpocrparrcrBoM tr B HeM

rrorB3oBarbc.[ [oIUIT[eM BbIrDaKJIoro MHo)KecrBa HeJrb3r. B $2.1 TaK]r(e onlrchrBaerct

KoncrpyKrl[r pruraanonoft Merpr{Klr Ha rope, uopoxgennofi rnagxoft nenrrpoxgennofi

npanofi tlacrbro AJrr KBaAparrunoft nporsro4rofi n cpe4uem n ypirxexrr c reKyrrlr4Mr,r

cKopocrrMlr, n Qoprrau o6reua eroft puuanonoft uerpur<u. B $2.2 AoKa3brBaerct

xpnrepufi q:m;6ofi KoMrraKTuocrra Mep Ha flpocrpaHcrBe HelpephrBHbrx Kpr,rBbrx,

coorBercrB)iroul[x peureHr4rM [ocJreAoBareJrBHocrrl ypaaneunft c reK5[qr.rMrz

cKopocTf,Mrr.

B rperrefi fJraBe [oJryqenEr pe3yJrbrarbr o pa3perrrr{Mocrr.r ,ryr$$epeHqr{arbHbrx
sxrlocenlri c TeKyIIII{M}I cKopocrrMr{ c pa3JrnrtrrbrMw Kraccaufir npaBbrx .racteft. 3ra
DraBa cocrolrr r4s BocbMlr naparpa([on, B KaxAoM r43 Koropbrx usy-<aerc . or4enrnrri
Krracc [paBBrx '{acrefi. Orueruu, qro paccMorpeHlre KartcAoro cJr5nrau uorpe6oaa.uo

LrrrAuBr{AyanEnorc, [o.Q(oAa, aBTopoM rroJ5 reHbr ycrroBut c)4ecTBoBaHus. petteuuit,
xaParcreprrbre Nrg. KaxAoro cJrrrarr, AoKa3aJrbr TeopeMbr o pa3perrrr4MocTlr

AerQQepeHIIu€t"JIbHbrx BKrIoqeHVir. c reKyrrltrMu cKopocr.f,Mlr B cneAyrorrlnx cuTyarlvrflx:

1) npu HaJruqvrur rJraAKrlrx ceJreKTopoB,

2) ecJILI cyulecrByror s-arrpoKclrMarlr{r4 c paBHoMepHo orpaHlrrreHHbrMur

nepBbIMLI rIacTHbrMpI [poI{3BOAHbIMI,I,

3) MHoro3HarIHoe oro6paxeHple l/tMeer paBHoMepHo orpaHr{qeHHbre BbrrryKnbre

3 aMKHyTbr e 3 H arr eH"t4fl. r{ rro JryHe IIp ep brBH o c B epxy,

4) npaBarl qacrb coorHolrleHla.a c KBaAparnrrHofi rporr3BoAHofi rrpuHr,rMaer

3HaIIeHvIfl, B Src(n),

5) MHoro3HaqHoe oro6paxeHlle uMeer paBHoMepHo olpaHr4rreHHbre BbrrryKJrbre

3aMKHyTbre 3HaqeHufl. vr [oJryHerrp epbrBHo cHr43y.



Tarcuu o6pasoM, B Al,Icceprar1vru rpeAnox{eHhr HoBbre vr1ear, pazpaloTaHbr HoBbre

rro.4(o,qbr K r4ccireAoBaHruo 4u$Qepen4lraJrErrErx sKrro.reHfifi c re(yrqnMr.r cKopocrrMr4,

nolyqeHbr HoBbre pe3ynETarbr o pa3perrurMocrlr raKrlrx BKJrrcqenuft. flony.reEHrre
pe3yJrbrarEr [peAcr€rBrurrcT HecoMHeHHErft reoperrvecxr.rft unrepec, uor1,r nafirn
qpvMeHeHll' B peIrreHI{}I 3aAaq y[paBreHr,rfi cToxacTr{qecKrrMr,r cr{creMErMr{, B r{3rreH[rr
croxacrr{rrecKnx ypaenennft c pEl3pbrBHbrMr.r oro6paxenuxMu, a raKxe flpr4floxeHr{s B

MaTeMaTIIFIeCKOfi QNSUre, MaTeMaT[qecKoft sronour, ce.

K pa6ore nMerorcr cJreAyroque 3aMeqaHus,:

1. Arrop paccMarpfiBaer an0r[epexqaaJrrHbre BKrrcqeglrr c reKy{IlrMr,r cKopocrrMrd r{a

IUTOCKOM n-MeprroM Tope lr He AeJraer lorrbrroK cQopruynupoaarb r4 AoKa3arE
yrBepx,qeHr,rr o pa3pe[IuMocru uo406nbD( BrurrorreHnft s R.', xorr co6crseHHo
KOM[aKfirOCTb TOpa I{CrroJrByeTcf, Jrr4rrrb B HeKoTopBrx pa3AeJrEx.

2. vuetotcx HeKoropble Herorlnocrl{ B [otcHeHI,uD( o6osHa-reuzft" B ccburKax.

O6ognaqexue &(n) noxauerc.rr B ocrroBuoM reKcre Ha crp, 29 n neulre 2.1, a

OnpeAeJIeHIIe 9TOIO CI{MBOJIa, KaI( MHOX€CTBa CUMMeTpI/FIOCKrIX IIOJIOXUTSJI6HO

orIpeAeJreHHbD( nxn Marpurl npnBeAeHo [o3xe Ha crp. 30. Ha ctp. 31 onpe4eneno
MHOXECTBO S1g(N) CUI\,II{ETPI4IIECKI'( IIOJIOXIITTEJIrIIO OqPEAEJIEHIIrIX NXN MATP}Iq C

orlpeAeJrlrreJreM, paBHErM C, a n aeuue 2,3 na yrp.32 cxasanoo vro S1s(n) coAepxr{r
clIMMerpI4IecK[e nxn MarpI{IIBr c o[peAeJI]ITeneM, paBHbrM C, r nporryrqeHo csoficrso
IloJro]IolTeJrblroft onpe4enennocrn. Bogce He cJIeAoB€uIo 3AecE cHoBa floficHrrb oLIMBoJI,

onpeAeJreHHbrfi na npe4u4yrqeft crpannqe, Ha crp, 34 Aaetcs, ccbrJrKa Ha czcreMy
BKJuo.reHr.rft (3.1), roropax [orBJrrercr n cne4noqeft rpeuefi DraBe Ha cry. 36.

3. B pa6ore nMerorcr HecKoJrBKo orreqaroK, TeKcroBbrx lr rryHKTyaq[oHHbD( orur-r6or
(npoqr'rrnpyer"r HeKoroplle: cry, 13 "cBs3b c gTlD( rrpocrpagcrB.., "; crp, 3l "vacrHbrM
cJDFIaeM, BbIIIIe I{3JIoxeIrHoro' tBJUIeTct cJleAyloqee llpeArloJroxeHfi e, qTo a e ..."; n
TeopeMe 3.3 ua crp, 38 one.rarxa B cJroBe "TaKxe" r{ Ha crp, 68 oueqarxa B cJroBe

"aunporcuuarp.rlr"; LB-3a nnoxoi peAarqufi Trxeno 
''orrrrb 

cMbrcJr [epBofi Spaeu n
AoKa3areJrbcrBe reopeMbr 3.18 sa crp. 69).

flpune4eHHble 3aMeqaHus, He cHIDKaror o6qero [oJro)Kr.rreJrbHoro B[eqarJreHur o

ALr CC eprarlLroHHofi pa6 ore.

Pesylrrarbl ALIccep rapu cBoeBpeMeHHo ory6JrrrKoBaHbr B 13 pa6orax, n roM
trlrcJre ABe crarEu orry6nuroaanrr B xqlpHaJrax, BxoA{EItD( B [epeqeHb perleH34pyeMbrx

xypHaJroB ?r n34anufi, peHoMeHAoBaHHbrfi BAK P(D.

Anrop e Q epar rrp aBLIJIbHo I4 [oJrHo oTp a)Kaer c oA ep)KaHrae Ar4 c c e pr a1lzkr.

Pesylrrarrr Alrcceprarlrir,r Moryr 6urr [c[oJrb3oBarrbr B Ha)AHbrx

lrccJreAoB{tHl{nx, IpOBOAT4MED( n BOpOneNcKoM focyAapcrBerrHoM yHr{Bepcarere,

Boponexcrou nocyAapcrBeggoM [eAaromqecKoM yu[Bepcr{Tere, Tau6oncrovr



rocyAapcTBeHHOM yHUBepCprTeTe, Casm-llerep6yprcKoM
apxr.rreKTypHo-crporareJrbHoM yHHBepcr,rrere, loHcxol,r
TexHpIrIecKoM yHIaBepcI4Ter (Pocron-Ha-r{oHy), MarenaarnrrecKpM

rocyAapcTBeHHoM

focyAapcTBeHHoM

r4Hcrkrryre PAH
HMeHr{ creuo Ba kr ero llerep6ypfcKoM orAeJre Hvrr4.

,{r.rccepraqr.ra A.B. Marapoeoft (O prcperrrr{Mocrrr 4r,rQ$epenqna-rrrnrx
sxrloseHlrfi c reKyrrlrrMr4 cKopocrrMr.D) yAoBnerBoprer BceM rpe6onanraxu n.9
rlonoxerfff, o [oprAKe IlplrcyxAeHrrrr ) reHbrx creueneft BAK po, [peAb.fiBJrreMbrM K

KaHAr{AarcKr4M Ar4cceprarlprrM, a ee aBTop, Anna Brrropoena MarapoBa, 3acJryxr{Baer
qpllcyx,{enr{r efi yrenofi crerreHr.r KaHAr{Aara $usrErco-uateuarr4!{ecKlrx HayK no
c[eq]Iuurbuocrr{ 01.01.02 - 4u$QeperquaJlbrrbre ypaBHeHr4rr, Ar,ruaMr{rrecKlre crrcreMbr t4

oflruM€urbHoe ylpaBJreHr4e.

omun [oAforoBJIeH AI{peKTopoM Ha) Igo-I4ccJreAoBareJrbcKoro rancrr4Tyra
MareMarr{Kr4 ([rsnrra n r.urSopuarzxu, npo(peccoporu raoe4prr $ynxquonamnoro
alJ.aIrpr3a, AoKTOpOM QZSUTCO-MareMarr{qecKrrx HayK,

EsreHLreM CeMeHoBr4qeM.

rpo$eccopoM XyxoecKr4M

analrusa Tarvr6oecroro nccyAapcrBenHoro yHr.rBep ctrrera rur,renr.r f.p. ,{epxaeuna
14 leorr1pfl2016 ro,.qa, rrporoKoJr J\b 3

Xyxoa cKvrfi. EereHzfi CenreHoBr4rr

Orsrts o6cyN4eH vr yrBepxAeH Ha 3acerantrv xaQe4pu SyHxqaoH€rJrbHoro

| /---9%/f '
-, {l

AoKTop Qzswro-uarenraratlecrrEx HayK rro c[eqrraJrBuocrr,r 01.01.02
g[Q$epenrg.rarbHbre ypaBHeH v!9' Avrnaun-clecKlre crrcreMbr rI o[Tr,rM€urbHoe vnpaBJreHLre.

upotpeccop, Ar4peKTop Ha) rno-rrccJreAoBareJrrcKoro ulcrpr"ryra MareMarlrKr.r $r,rsuxra u
r{HoopMaTr4Kvr,

<<Tau6oBcKr4fi

rpoOeccop rca0e4pu SyHnquoHaJrbHoro aHarru3a OfEOy BO
focyAapcrBeHHbrfi yHr4Bepcr{rer HMeH?r f .P. [epNa Bvrila>>,

http ://www.tsutmb.nrl, reJr. +7 (9 60)67 07 5 43, et. aApec : zukovskys @mai 1.ru

3 an e4yro qufi raS e4p ofi SynKrlr4o H€urbH o ro a:r'aJrvrs a,

KaHALrAar susraKo-MaTeMaTrrrrecKr4x HayK, AorIeHT

3Jr. aApec : panasenko@tsutmb.ru

(De4epanbHoe rocyAapcrBeHHoe 6ro

Bhrcr[ero o6pasoBailkrfl. <<Tanr6oBcKr{fi rocyA

E,.A llaHaceHKo

lepxaBr4Ha>. 392000, r.Tann6on, yt. VIurepna


