
OT3bIB
o$HquaJrbHoro orr[oHeHTa o ALIcce pra\vvr

Afi 6atona C ep uKa )Karal6 aeBvma

<<MoAeJrpr reopuu oqepe4efi c rpepbrBaHlreM o6 cnyx vIBalnvlfl>>,

lpeAcraBJreHHofi Ha cordcKaHrre yreHofi cre[eHI,I KaHAvr4ara
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Susnro-MareMarlrqecKrrx HayK ro creqn€urbHocrll 01.01.05 - Teopufl

BepoflTHocrefi I4 MareMarrlqecKafl crarurcrvlKa

ArcmyanbHocmb merwbt duccepmaquu. ,{raccepralll4oHHafl, pa6ora C.X. Afi6arosa

[ocB.rruleHa acrrMrrroruqecKoMy analrurgy cprcreM MaccoBoro o6cnyxvlBanvIfl c

npepbrBaHpreM o6crryxvBaHtrs.. VIccJteAoBaHue raKr4x crlcreM Haq€LJIocb eule B

cepeAlrHe nporuJroro cToJreTnfl, Lt HHTeHcITBHo rlpoAoJDKaeTc.fl Ao CI{X trOp, qTO, B

nepByro oqepeAb, cB.rr3aHo c r{x rroTeHrlr4€urbHbrMlr Ilpuno]KeHl4f,Mla B caMbIX

p€I3rrdrrHblx o6nacrrx: KoM[brorepHbre c[creMbr, KoMMyHLIKaTI[oHHbre cer]I,

TpaHcrropTHble u [poI43BoAcTBeHHbre cr4creMbr vr r.A. flpeprrBaHlae

o6cnyxuBanvrs. Bo3HLrKaer B cuJry pa3Hbrx rprcrrrH. 3ro Moxer 6urr rIoJIoMKa

upra6opa c rocJreAyroquM ero peMoHToM, rrprrxoA B cllcrevry Tpe6osanufl,6onee

BbrcoKoro rpuopr{Tera, repexo4 npz6opa r o6crryxlrBaHuro ApyrHX otlepeAefi s

IIoJIJII4HTOBbIX CT4CTeMAX U T.A.

Hoeusua noryueHHbtx pesyJtbmemor, earcodor u peKoueudaqu;t, codepcrcall4llxcn 6

duccepmaquoHuoil pa6ome, cocmoum 6 paccMorpeHldll paHee He u3y^reHHblx

cprcTeM c pereHepupyrculraM BxoAsrrILrM noToKoM AIrfr pa3rrqHblx BapuaHToB

AracqrrnJrnH o6cnyxr r;anvrfl, rpe6onanvrfl. nocJre ycrpaHeHvrfl. rlpepblBanufl,.

Perenepupyrcq[fi [oroK .rrBJrf,ercr o6o6uenr4eM MHorLrx rroroKoB, o6H.IHo
prcnoJrbgyeMbrx B Teoprrrd o.repe4efi. Crola orHocflTcfl MapKoBcKIl-

MoAyJrlrpoBanHstit u rroJryMapKoBcKLrfi uoroKr4, MapKoBcKprfi noroK nocrynreHnfi,

ABaxAbr croxactrr.recrufi nyaccononcrnfi rroroK, cnyrafiHas. LrHTeHcr4BHocrb

KoToporo rBrrercs c pefeHeprrpyroulr{M npoqeccoM, vr Apyrue. flocroJrbKy B

Aocraroquo o6qnx npeArroJroxeHr4rrx ceoficrso pereHepa\vtr coxpaHflercfl, rtpn

[poxo)K Aenvru rroroKoM c]rcreMbr o6cnyxuBanvrfl,, T.e. noroK o6cnyxenHbrx

rpe6onawvft ocraercfl pereHepupyroquM, ecJrrr raKoBbrM flBJrflercfl gxoprrlufi

rloroK, noJrfreHHble B Alrcceprarlulr pe3yJrbrarbr MoryT 6rrm ucnoJrb3oBaHbr rrpr
aHarrr,r3e MHoroQasnrrx cucreM, & TaKXe r{epapxuqecKux cerefi. EuIe oAprH acneKT

Rpamrcoe codeplrcaHue duccepmaquu. flncceprarlar cocrour u3 BBeAeH]rrr, Tpex

HOBr43H6r B TOM, qTO npOqeCC,

soso6HoBJreHrar o6clyxvrBaHkrs,, H€

IlpoueccoM BoccTaHoBJIeHpIfl .

orrpeAer.rrrcqr4r4 MoMeHTbr IlpepblBalJvlfl, n

o6sgareJrbuo sBJrrercfl alrbrepHrpyroqlrM

r.lraB rr 3aKJIIoqeHLIx. Bre4eHue AoBoJrbHo KparKoe, no nHSopMarprBHoe. llepnax



HraBa AprccepTarlu[ nocBflIrleHa BbrtrcHeHr{ro ycJroBufi cTa6u]r,lbHocrl'I

(cyqecrBoBaHr{r crarluroHapHoro pacnpeAeJreHurr BepoflTHocrefi cocroflwuir)
oAHoKaHanrnofi crrcreMbr o6clyxvrBannfl. c pereHepupyroulrlM BXoA.lqIaM

noroKoM n rrpoqeccoM, orrracbrBaroqr{M SynrqnoHlapoBanvrfl, npu6opa, TaKpIM, rITo

rroroK o6clyxeuHbrx rpe6onanwfi. rtpu ycJroBlru, rrro B cucreNae sce BpeMfl 6ruu
rpe6onannfl, AJrfl o6crryxuBanLrfl,, To)Ke pereHepupyrour4ir. B ocHoBe

AOKEBaTeJTbCTBa - [OCTpOeHpre MaXOpryFOrrIr4X Cr4CTeM r4 r43BeCTHbre pe3yJIbTaTbI

u3 Teoprlrpr BoccraHoBJreHprfl. Kar cJreAcrBpre ycTaHoBJreHbr ycJroBlr s, cra6wJlbHocrll

crdcreMbl c [pepbrBanr{eM o6cryxr4Banvrfl,o Bo3HI4KaIoqnMLr r4g-ga Brwrfllnkrfl.

cnyrafiHofi cpeAhr, r AB)ASasHofi cr{creMu c 6y$epoM KoHerlHoro o6reua MexAy

$asanru. B uepnofi us grrax uo4elefi B KaqecrBe BxoArrrlero Bbrcry[aer
percHeprpyrou1ufr, a Bo nropofi - ryaccoHoBcKHfi notoK.

Orueruu, rrro ycraHoBJreHue ycJroBr,rfl cra6unbHocrrd rrepBur upo6revta,

KOTOpyTO npLrxoAr4Tcs, peruaTb B npoqecce anarrvr3aruo6ofi cl{cTeMbr

BbrtroJrHeHlre rapaHTr.rpyeT HeBo3MoxHocTbo6cnyxr4Banvrfl,

o6pasoBalnvfl 6ommofi orlepeAld, T.e. HOpMaJrbHOe

SyHrrluoHlrpoBaHrae clrcreMtrr. CreAyroqufi ruar B rrpoqecce anaJrvrsa cocrorrr B

HaxoxAeHrlrpr cTarluoHapHoro paclpeAeJre Hir4s, BepoflTno crefi cocrofl rtutrt cucTeMbr

vr BblqucJr elevrkr gna.IeHl,Ifi ocHoBHbIX ee BeporTHo cTHo-BpeMeHHbrx

xapaKTepI4cTIIK, Ha[pI4Mep, CpeAHer{ AnuHbr oqepQAV, Bepo.rlTHocTrr npeBblllleH'us,

oqepeAbro AorrycrraMoro [peAeJra rr r.fr. K coxEureHrlro, gro yAaercfl cAeJrarb

aH€IJInTUqeCKLI I,'JM aJIrOpUTMprqeCKLr TOJTbKO AIrfl AOBOJTbHO y3KOfO KJIaCCa

nao4elefi rrpLr AoBoJrbHo orpaHrrrrraTerbHbrx rrpeAnoJrox(eHrrflx orHocnTeJrbno

npoqeccoB, orrpeAeJurroqrx SynrquoHr{poBanr4e clrcreMrr. IoeroMy B [ocJreAHHe

ABa 4ecflTuJrerl{fl BecbMa rronynf,pHbrM HarrpaBJreHr{eM Teoplrlr o6cnyxvrBanvrfl,

cranrr4 prccJreAoBaHr4f,, cB.rr3aHHbre c orleHKofi nepotrTHocrefi o6pasoBaHr4fl 6omurux
ouepegefi B crarluoHapnoM pexr{Me, T.e. AoK€BareJrbcrBaM TeopeM o 6olruux
yKJIoHeHlIrIX. Sronry Borrpocy [ocBflrrleHbr BTopafl r{ Tperbr HraBbr Alrcceprarlur.,r.

Oruerravr, qro HapflAy c pe3yJrbraraMn, KacaK)rrluMr{cfl cta6unbHocru, orleHKr,r

BeposrHoctefi 6onruux yKJroHeHufi BalKHbr n c npkrKJraAnofi ro.rxr.r 3peHr{fl, T.K. c

ux IloMoulblo MoxcHo cAenaTb 3aKIroqeHr4e o roM, HacKoJIbKo cI4cTeMa

cttp aBJIfl erc.fl c o 6 cnyx LrBa:nvreM noroKa 3 aAaHHofi r,rHTeH cr{B Ho crra .

Bo nropoft HIaBe paccMarprrBaeTcr oAHoKalrrarrbHafl, clrcreMa c [yaccoHoBcKraM

BXOATIqPIM IIOTOKOM, [pOIA3BOJrbHbrM pacnpeAeJreHr.reM BpeMeHr.r O6cnyxuBailvrs. 14

HeHaAexHbIM npra6opoM, KoToprrfi Moxer Bbrxo4r{Tb Lr3 crpofl s nro6ofi uoueur
BpeMeHLr. Bperrax BoccraHoBJreHLrrr

pacrpeAeJreHr{e. flpeguoJraraercs,

npv6opa raKxe r4Meer npora3BoJrbuoe

rrocJle BoccraHoBreHns npu6opa

nocKoJrbKy efo
6ecronerrHo

o6cnyxlrBaulle rpoAoJDKaercr c Tofo Mecra, rAe oHo 6rrlo [pepBaHo (rar



npolr3BoJrbHbrE MoMeHT.

ACLIMITOTZqCCKOTO A}IATILI3A

flonyreHHbre pe3yJrbrarbr HcnoJrb3yrorcfl AJrfl

clrcTeMbr c pereHepupyroulzM BXoArrrIulM noToKoM

Ha3brBaeMafl Ar,rcqunJrrana preemptive resume service). Anrop ucrloJlb3yer
prseecrHufi (HanpnM€p, vB KHrn{ E.B. fHeAeuro v VI.H. KoeareHro) rpueM,

npeArroJrararoqufi sseAeupre raK Ha3brBaeMoro rroJrHoro BpeMeHn o6crry >KvtBanvrfl,,

[Jrfl nocJreAyrcrqero AeTa"IrbHoro paccMoTpeHllfl clrYrafl, Tflx(eJrbrx xBocToB, a
prMeHHo, c[Was., KorAa pacnpeAeJreHr,rfl BpeMeH o6cryxvrBanvrfl, 14 peMoHTa

peryJrflpHo MeHf,rouluecfl SyHrqnn. HaxoAprrcs acr.rMrrrorlrKa paclpeAeJleHnrl

BnpryaJrbHofo BpeMeHLr oxprAanvrfi". floxagaHo, qro oHa olpeAeJr.rrerc.rr Hau6oree

TlrxeJIbIM xBocroM pacnpeAeJreHufi npevreHr{ o6cnyx vrBantrfl, pr peMoHTa.

B tpemefi HIaBe Ll3)ruraercs 6onee o6rq€ul MoAeJIb. B rca'IecrBe BXoAtIrIero [oroKa
6epercx npoqecc, rpeAcraBJr.flrorqzfi co6ofi cyMMapHyro pa6ory, nocryrr,rBruyro B

cl{creMy za AaHHoe BpeMfl, 14 oror [oroK flBJrflercfl pereHepr{pyroulprM. B

rrpeArroJrolKeHrru, qTo pacnpeAeJreHr{e rpuparqe}Jus. yKa3aHHoro rpoqecca Ha

rrepploAe pereHepar1;.lkr orHocrrrc.rr K KJraccy cy6sxcnoHeHrlnaflbHbrx, rlpu

HeKOTOpbIX JIeTKO rrpoBep.rreMbrx ycJroBr4rrx ycralJaBJrlrBaeTcr acLrMrrToTEqecKoe

[oBeAeHpIe pac[peAeJleHlrrr rrpoqecca BnpTy[rJrbHoro BpeMeHpr oxrAaHlrfl B

cralluonapHoM pexr4Me. llper oroM paccMarpr{Barorcfl rppr SyHr<quu:
paclpeAeJrenpre B MoMeHT perenepa\uv, B MoMeHT [plrxoAa rpe6onanns, u B

rpe6ona:auir pI He3aBI{cpIMbIMpr BpeMeHaMLr o6crryxvrBanvrfl.. ,{arree Ha ocHoBe ylKe

ynoMflHyToro IIoHflTprfl noJrHofo BpeMeHpr

acraMrrToTr{Ka p ac[p eAeJreHr,r.f, Bp eMeHH o>Kvr4alJufl

npn6opou. floxasano, rITo ecrvr xBocr pac[peAeJreHlrfl rrrdcJra rpe6on anrtit,
nocTynl{BIITI{x B cLICTeMy 3a [epr{oA pereHepaLlJdu, B HeKoTopoM cMbrcJre Jrefrre

xBocTa pacnpeAeJreHllfl BpeMeHr4 peMoHTa, KOTOpOe np[HaAJre]KUT KJraCCy CHJTbHO

cy6srcnoHeHIILI€tJIbHbrx, To aclrMrrrorlrKa paclpeAeJreHrafl BpeMeHpr olnvrralttfl,
onpeAeJlflerct xBocroM pacrpeAeJreHr{.fl BpeMeHLr peMoHTa. llpunegeH rrpnMep,

KofAa o6a pacrpeAeJleHurl BpeMeHr4 o6cnyNvrBanvrr Lr BpeMeHr{ peMoHTa

fracrBylor [puoqeHKe acllMrrrorrrKr4 BpeMeHLr oxr{AaHLrr. O6cyx4aercfl, TarcKe

BJIpIflHLIe CTpyKTypbI BXOArrqefO nOTOKa Ha acprMrrToTlrqecKoe IIoBeAeHne

pacnpeAeJreHlnr BpeMeHrr oxr,rAaHvrfl..

Cmeneruu o6ocuonaHHocmu u docmoeepHocmu HayqHwx nonovtceuuil,

usnocrceHHbtx e duccepmaquu. ,{ocronepHocrb HayqHbrx rroJrox{enuft. r{ BbrBoAoB,

[oJIrreHHbIX aBTOpOM, [OATBepXAaerCtr KOppeKTHbrM [pr{MeHeHraeM

MareMarLlrlecKoro a[[apara c ucloJrb3oBaHneM MeroAoB Teopuu Bepof,THocrefi u
Teopuu clytafiHblx npoqeccoB. flpe4craBJreHnbre B Aucceprar1tuvr pe3yJrbrarbr

o6cnyxr4Banvr,x

I.lrfl cr4cTeMbr c

Haxo.u{Tct

HeHaAexHbrM

anpo6upoBaHbr Ha ceMl4Hapax B Mfy u Ha rrrrpr MexAyHapoAHbrx HafrHbrx



KOHoepeHrIU.flX, rrTO TaKXe KOCBeHHO rrOATBepXAaeT AOCTOBepHOCTb 14

o6ocuoBaHHocrb rrr3JroxeHnbrx B Aucceprarluousofi pa6ore p$yJlbraroB.

ITonuoma ony6nuKonaHHbtx pe3yJtbmamor pa6oma4 coomnemcmrue

asmop eQepama c o d ep)rceHuto duc c epmaquu

OcnosHbre pe3yJrbrarbr AlrcceprarluoHuofi pa6oru orpaxenbl aBropoM B L2

uy6nnrar\rmx.- us Hprx 4 crarblr ony6nuKoBaHbr B )KypHaJIax, B ToM qncre rro
oAHofi crarbe B TaKprx aBTopurerHbrx xypHaJrax KaK "Teopux BepoflTuocrefi I4 ee

npprMeHeHnfl", "BecruprKe Mfy" u "Journal of Mathematical Sciences", 4 tarxe 1

crarbfl ony6nuKoBaHa n c6opHr4Ke rpyAoB rE ouy6JrHKoBaHo 7 regncoB AoKJIaAoB.

3aclyNraBaer ynoMlrnanvrfl $arr, rrro ns 12 ony1,rrl{KoBaHHblx pa6ot roJIbKo oAHa

(resucsr) ony6rprKoBaHa B coaBropcrue (c HafrHbrM pyKoBoArlrereu).

Anrope$epar JrorlrrrecKr{ BbrcrpoeH, xopotuo crpyKrypl{poBaH, cnadxeH

6olruruu Korl{qecrBoM peJreBaHTnbrx ccbrJroK, npaBuJrbHo u rroJrHo orpaxaer
c oAepx ailvrc Ar4c c ep rar].uu.

Te op emuq e c Kafl u np aKmLH e cKafl s H auu,tvt o c mb p a 6 omat

TeoperrrecKar 3HarrprMocrb AprcceprarllroHnofi paOoru 3aKrroqaercfl, B ToM,

qTo Alrfl. AOBOJTbHO rrILrpOKOfO KJraCCa HeHaAe)KHbrX CprCTeM MaCCOBOTO

o6crryNtrBankrfl, c ropa3Ao MeHee orpaHprqlrreJrbHblMlr, rreM pr3BecrHbre B

Jrr{TepaType, [peArroJro)KeHr{flMvr o xapaKTepe BxoAHbrx rroToKoB 3arrpocoB vI

rpepbrBawuit
pIccJreAoBaHbr

o6clyxr4Bant fi, [oJrfreHbr ycJroBr{fl cra6rubHocrlr clrcreM u
BepoflTHocTrlr 6olrurux yKJroHeuwit AJrf qucJla 3anpocoB B cucTeMe.

qeHHocTb Ar,rccepTarlvrr4 cocToraT B Bo3MoxHocTpr r[x

aH€urpr3a MHorr4x pe€urbHbrx cLrcTeM c HeHaAexHbrMr{

upn6op awv1 a6conrorHbrMrr rpuopureraMrrr, rIr4KJrLrqecKHM onpocoM 6yQepon 14

T.A., B uaCTHOCTVT, TeJTeKOMMyHT.IKaULIOHHrIX CIaCTeM U Cerefi npu 6Onee

aAeKBarHbrx rrpaKTr{Ke npeArroJro)KeHrirflx o [oToKax vr pacnpeAeJreHr{rx

Bepof,Tnocrefi.

3aaertaHufl u uedocmamKu duccepmaquoHuoil pa6omut. Cxom-uu1ygs
cyqecrBeHHblx HeAocrarKoB, 3acJryxl{B€lloulux y[oMprHaHlr.fl, He 3aMerleHo.

O6u4ee 3aKnrcqeHue

,{ncceprallplonH€ul pa6ota Afi6arosa C.X. flBJrflercfl 3aKon.{eHnofi HafrHo-
rna-rrn$I4KallroHHofi pa6orofi, unaeroulefi BHyrpeHHee eArrHcrBo, B roropofi Ha

xopo[reM MaTeMaTI{qecKoM ypoBHe LrccJreAoBaHbr HoBbre cJroxHbre MoAeJrpr

cplcreM MaccoBoro o6cryNuBalnur c rrpepbrBanvrflMu o6clyxvrBaHvrfl,. Ha
ocHoBanvrkr Bbrrrreu3JloxeHHofo cqr,rraro, rITo Ar,rcceprarllroHnafl, pa6ora Afi6arosa
C.X. <<MoAelu reopnrr ouepe4efi c rpepbrBaHueM o6cryxvrBannfl>>,

[peAcraBJreHHat Ha coprcKaHpre yreHofi creren]r KaHAuAaTa Szsuro-
MareMarLIqecKLIX HayK ro crequaJrbHocrr{ 01.01.05 Teoprur BepoflTnocrefi vr

IIpaxruqecKafl
LrcrroJrb3oBaHus AJrfl

MareMarllqecKafl craTprcrurKa, yAoBJrerBopfler BceM rpe6onaHnrrM <<floloxeHprr o




