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AuHatvI nqeCKI4e CHCTeI4bI 14 OnTI4M aJILHOe yfipaBileHlde.

Axrya"rrbnocrb reMbr Arrccepr ar4vrvr

B .quccegraqura A. X. Xarr,rrraaAn paccMorpeubr 3aAaqr4 r43yrreu!1fl xapaKTeprzrcrl4K paB-

rioMepuocria npe6uBaHrr.fl \,ruo)KecrBa Aocrr4xg4Mocrr{ yupaBirrreuofi cncreMbl B BaAaHi{oM
Maox(ecrBe Ha orpe3Ke $nxcNpoeaHHofi AJrrrHbr, IrefiocpetrcrBeHHo cBtI3aIrHbIe c 3aAar{aMH
cJruqecrBoBan?I:{ r{HBap}ranTHbrx MHo)KecrB. B geft TaK)Ke laccJleAylorcfl crarl4crnqecKl4e
xapaKTeprrcTtIKvl MIIO)KeCTBa AOCT'I0{<I4MOCTI4 I4 CTaTI4CTHqeCKLI I4HBa,pI4a}ITHbIe MII0)KeCTBa

yrrpaBJrfleMbrx crrcreM r4 orBeqax)uux raM A,ra$$epeHqr{aJrbr{brx sxnm.reHlafi.
Bo"nuuroe np[KrraAnoe 3uaqeirne, Koropoe raMeer r4ccJreAoB&I{He I{I{BapI{aHTHrIX MHo-

)*(ecTB B Teopr4r{ yilpaBireHufl, n Teopr4H gu$@epeHr$,1a.'rbl{blx l{fp, [opoAI{JIo uoToK Hayq-
Hsrx uv6nxraqnfi. Itrorn orHX rrccJreAoBauufr, lroABeAenu a pa6onax H.H. KpacoBcKoro)

A. E. KypxcancKoro? )K. n. O6ena, A.W. Cy66otuua, B. JI. Tonxona, B. H. Vruaxona,

T. @. Qu.rruuuonofi, fI. Xaptuana rr MHorrax Apyrr4x aBTopon. 3Ha.{HTeJIbHo uenune uv6-

lnxaqrfi nocrfluleno BorlpocaM Ll3yqeuvrx Ml{ox(ecrts, He r{BJlsroull4xc.fl HHtsap}IaHT}rIJM.'rI
(crr,r. pa6oru B. H. Vruaronal n ero yqeHuxon). B ernx pa6orax BBeAeI{o ,r ucclteryoBano

rronxrl4e ge$exra raHBapraaHTHocrr{ AJIx MHox(ecre, He o6;ra4auqr{x cBoficri}otl HHBapI{-

axTnocrlr. B pa6orax JI. LI. Polruoft u E. JI. Tonron* raxx<e I4ccile.qyrorctl MHo)KecrBa, He

lYmaxos 8.H., Jlaryurr<lrn ti.A. Ae$exr cra6u;rbrrocrr4 Mr{ox(ecrl} B r,rponl,Ix 3aAalrax yfipaBrcltl4tl

I I Tp.Izln-ta r{are}.IarrKu 14 MexaH}txu VpO PAH. - 2006. - T. 12, J\l 2. - C. i78*f94.

Vruaron B. H., 3ul.rorerl A.A. Ae&cKt r{rrBapfi?rrrrr{ocrr{ Mrlox<ecrB orIIocI{TeJIruo 4Iacfcfepel{qaaJlb-
Horo BKJrrotIeHHff f f Becr*tux YguyprcKoro yr{-Ta. Matelrarnxa. MexaHXKa. Kol'rnr,nT epHble HayK}I. *

2011. -  Ns 2. -  C. 98-111.
2Po4nua ILI ., ToHxon E. JI. Ctarprctrdt{ecKr4e xapaKTepr4clrr4K}r Mnox(ec'rBa Aoc"t4N(HMocrI4 yupaB-

ase. .oft crrcTeN,rbr, xe6nyx<4aeMocrb rr iur4rru{NraJrnnufi r{euTp rrprrrfrx(eHufl // Heluneffnafl l4una lIIKa. -

2009. - 1'. 5. Ne 2. - C.265-288.
Po4xna il.V., Tonxos E. JL Cr:arxcrlrqecKlr cna.6o lrrrBapr4aHTHbre NHox{ecrBa yllpaBillteMbtx clacreM

/ f Becwux V4irayprcKoro yrrnrepcr,rrera,. Ma'rer.ratnxa. Mexausxa. I(ouubloreplrbre HayKLt. * 2011. -

Burr.  1.  -  C. 67-86.
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gB.rrfllcrulHecJl I{HBapUaHTHbrr\,1I4 B <<KJIaCCI{qeCKOM)> CMbICJTe }I AJIfl TaKHX MHOX(eCTB nSyr{a-

ercfl ecrecrneHHoe o6o6uleuue noHJ{T}rfl HHBapuar{THoc'rI4, Koropoe Ha3BaHo cra'Tl4crnt{e-

cxofi HuBapraanTHocrbro. Baxcnvn poJlb B r,r3yqeurlll crarucrnqecKl{ I,IHBapI{aHTHbIX MHo-

)Kecrn r4rpam rlBeAenr{bre B grlrx paborax xapaKTepr{crl4Kll, TaKI4e KaK ornoc?ITetbHat{
rlacTora Iloffr0uleHl4fl MHO)KeCTB a AOCTTI ]KI4 MOCT]I yilpaB JIfl eM Ofi C [CTeMbI

i :  f ( t t to ,n , 'u ) ,  ( t ,o , r , " )  e  R,x  X  x  R. 'x lR* , (1)

BepXIIflfl 14 III4x(Hqg OTIIOCI4TCJIbI{bI€ Y&CTOT}rI IIOIJIOI{€H?Ifl MI{O)K€CTBa IIOCTI'1X(]IMOCTH 3a-

AaHHbIM MHo)KecreoNr. OrMerEM, rITo [oA,o6nue xapaKTepacrprKr4 pa(:(rMarpnl]a-rlucb B pa-

6orax B. B."HerrabruKoro, B. B. Crenanoe&, B.A. Pox.nuua, V. fI. KopuSe"ns4a, fl. L Cx-

uaa, C. B. Qorulnua, A. B. Karxa ra B. Xaccen6;rata B cB.a3ll c saAa,araMn cyule(:TBoBaut{fl

MI{i{r4\'raJIrrHOfO qeIITpa nptrTg)KeHr4fl ABHX(eHI4fl I,I I4CCJIeAOBAT{1IeM CBOfiCTBa BO3BpaIqae-

MOCTII 06naCrefi.

B pa6ore A. X. Xarvrvra;1vl rrccJreAoBannfl, II.I4. Pogunofi n E. JI. Tonrona pacrpocrpa-

Hflrorcn Ha yrrpaBJrfleMbre cl{creMbr co cny'rafiHblMl,I [apaMerpaM]I. ilnl. raKnx c]IcreM co-

HcKareJrb I43yr{aer cBoftcrBa crarl4crtlr{ecK}Ix xapaKTepl{crl{K MHox(ecTBa Aocrl{x(I4Mocrl{l
BbrrroJrllelrHbre c BepogTHocTbK) eAr4rHr4rla. Taxxce A. X. Xaurtaa.qn paccMaTpl{BaeT cBC}ficTBa

HoBbrx xapaKTepr4crvr:r., cBg3aHHbIX c paBnoMepHocrbro npe6rteanl4f MHo>KecrBa AocrI4>K!{-
NrocTr4 yrrpaBJrr{eMoft cHcTeMbI B 3a,AaHHOM MHOX(eCTBe.

Oqerrxa coAepx(auras Alrccepraqur{ rr ee 3aBepilreHHocrb

I{engo ,qncceprar;:ltvr flr.lrflercfl !{ccJreAoBantre xapaKTepldcrl4K ivlnox(ecrBa AocTI{x(I{\,1c-

crr4 AerepMprnr4poBanHbrx yirpaBJlfieMblx cr{creM }1 cncrer{ co c:ryvaftHblMla tlapaMerpaMn'

a TaKx(e r{3y\reHr4e cTaTLrcTI{qecKH HHBapr4aHTHbIX MI{O)KeCTB H CTaTXCTI4TIeCKHX Xapa,Kre-

p1acrrrK AJrs cr4creM co ulyvaftnlrMll [apaMeTpaMl4. fl,nccepraqlrfl cocrorrr v13 BBeAeHusI,

Tpex HraB, BKJrror{arorrlux I naparpa$or, 10 pucyttKon, 3aKJuoqeHlas I4 cni4cKa ill4Tepary-

pbr, BKJrroqaroqero 68 irauueuoeaHuft. O6rquft o6tena rqnccepraqllu - 100 ctpaNnq.

Bo nnegeHr4r,r o6ocHoBa.Ha axTyairbuocrb reMbl I4ccJIeAoBatrvlfl., Aaerctl o6rqax xapaK-

repgcrrrKa paccMarpr{BaeMoro B Ar4ccepraqsu Kpyra BoIIpocoB, npl4BeAeir o6eop pa6ot

rrpeArxecrBeHg[KoB no AaHrioft npo6Jler\.re, orrpeAeJleHa qeJlb pa6otsr u c$opuyJl]IpoBaHbl

ocr{OBHble IIoJ]yqeHHble pe3yJrbTaTbl.

B riepnofi ruraBe r{3yqa,rorcfl xapaKTeprrcr?rnrr, Koropble oto6paxcarot ceoficTBo paBHo-

Mepgocrr4 npe6uea,rurfl MHo)KccrBa AocttDKr4Mocrn D(t, X) ynpaeJltreuofi c!{creMbl

' i  -  f  (t ,r, 'u), (t,*,u) e [0, +oo) x ]R' '  x R'-

B 3&AanHoM MHox{ecrBe ylt- {(t,r) € [0,+m) x ]R' : r € h'l(t)] 
"* 

orpe3Ke Sraxcupo-
nannofi AJIrrHbI. OgHa I,I3 3TI4x xapaKTepllcrtlK - om,HouLTneJlbH'a"a, ^ra'cn"Lom'{r noeJlol'qewu'n

rvtToutecrrrca D(t,X) ,wnocrcecyfllaJd, IJI na o'nr)e3ne [r,r * 19] panna OTIIOIIJeIIHIO Mepbl

Ile6era rex f r43 o"pe3xa [r, r * T]], rpu Koropslx D(t, X) q M(t),, K Arl]rne AaHHoro

oTpe3Ka:

freq[",'+.r 1(D, A4] ' 
rnes {t e lr' r + r9l : D(t' x) e M(t)} 

(3)
I

Bropan xapaKTepr4ca'HK& -

( ,  -  tmes tr  t  [ r ,  r  + 8] :  D(t ,X) S M{t)}
-

n)

(4)
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freq,e(D, M) . igt,



oro6pa)Kaer cBOftcrBO paBH0Mepsocrr4 rrpe6brBaH}rfl MHO)KeCTB& AOCTI4)KHMOCTI4 yllpaB.ilfl-

eMot cficreMbr (z) 
" 

Mr{o)Kec,nre lfl H& orpesKe s&ilagHofi 4,tnirrr t} > 0'

rIOJTV'{C}IbI OCHOBHI,TE CSOftCTBA JIA}IHbIX XAPAKTCPI4CTI'IK H NPHBCAEHbI YCJIOBI'I'I' IIPH

Koropblx grr{ xapaK,repr4crraK}I luox(}Io oqeHHTb l{ilv t}blt{r{cfiH'rr," .{oraaaHbl TeopeMbl

cpaBgegr{a,, c$eipnayJ:rrrpoBaHHhre B 'rep}Il{Hex Syurqrafi A.M' IlxrryHosa H upoI43BoA-

Hoft s cgJry 4u$$epeng,lra.nblloro BKirloqenun. flprBegeunt onpe.{eileHl4tl xapaKTepI'ICIIlHK'

Koropble 4e"'recoo6pasllo r,rccJreAoBarb B pas.nnqribrx IqxIKqaAHbIX 3a/{i}a{ax. Paccl'torpel{

rrpr,rMep Bbrqgcirenrar{ xapaKTepr4cr}IKu pa,BHoMepHocrI{ tlpe6r,rra,nl4fl B 3etAaHl{ob{ MI{o)Ke-

crBg qr,rcJreggocrr{ nofivirrrr,r4yr, &nHaMHKa xotopoft 3aAa]Ia:a;1a'refi Korun AJIS ypaBI'IcHI'Is

S epx runrctir c n epu o/{I4 a{ecKl4 M I4 xoe$$n I 1lae l{Talia H'

Bcl ntopctft nrage upoBoAarcs llccJIeAOBaHI{e MH0}KeCTB, KO'rOpbIe Hc "st3'Tslolrcfl r{HI}a-

pH&HTHITIMH Il <<KJIaccHqecKoI\{> cl{blcile, no o6naAaIo'r cgoficrltoN'l crarl'Ic'rl4'{ecxolt I4HBa-

p"orr"rnoH. 3gecl paccMarpr4Bae.rcr cnoftcrso c'rarlrc'r'I4'{ccKolt HHBapI4a.HTHocrH 14 tr.;y-

a{aroTcg cra?r4cTr,rqecKr4e xa,paKTepKCTHKH Mr.rox(ecrlla jlocrH)Kt{Moc'rl4 yIIpaIlJIrIeMbIX CI4-

c1eg co cJryqaftunnara napaMerpavrn (1), ilpaBa.fi qacrb Kotopblx rlapaMerpl43oBalla c IIo-

Mou\bro Merpgr{ecxofi ;1HHaldn.{ecxoft cr{crerubr (X, 2I, u, hr). Ann raKl4x cFIcreM l4ccJleAyer-

cn crclficr:Bo crarr{crr4qecKoft nneapuauTuoct'I{, BbIIIoJIHe}IHoe c saAaH}Ioft nepoxrllocrblo'

ocHosHf,rru pe3yJrb.r.aroM Bropofi t..rlallbr 5{r}JrflroTcff olleIIKI,t CTa]'!ICT!{r{eCKI{X XapaKTepH-

crlr6, BbrfioJrHerrgbre c BepofiTnocrbro eAl{t{ur1a, A,JIa ynpaBlseuofi .nuHefisoft cxcreMbl c

IIepeKJll0rreHK'IM14.

B rpetrreft mare AJIS ctICTeMbI CO Cny.rafinuMu lrapeMeTpaI{u no"riyqe}Ibl oqel'IKLI Xa-

p;.KTepHcrr4K paBrroMeprrocrll npe6rrnanl4t Ml{o)Kecrlla /locrH>KI'IMocrH I} 3allallHoM MHo-

)Kec1.Be, Bblriojri{egilble c Bepogruoc?hio eg}Ifl}Iqa. B '{actHocrHl no.ilyqellbl or{eIiKI4 AaH-

Irbrx xapaKT'eplrcrr4K AJII{ ynpanJrrieuofi cucreMbr c rrepeKJlloqeflH.flM]4, .xJlfl xoropofi /IJIIIIIbI

npoNIelKyTKOB N{ex(Ay MoMeHTaMH nepeKJlror{eHllrl c o.4ll0ro cocToflIiHfi I{A Apyfi}e IIocTo-

xHI{ble.

Eo.ntllluucrBo pe3yJrbraroB, IrOJryqeHr{bIX B .q,I4CCepraqHH. npou"rurtocrpl'IpoBallo HA

ilpI,IIvIepAX.

B qe.nou Ar4ccepraqws, A.X. XarrluaAl{ sBJIfleTcfl BnoJIHe 3aBep[Iei{I{bIM HccJIeAoBaHI4-

eM rlo pHlly B0trpocour KacarolllHxcfl l43yqeilutt xapaKTepI{c'rI'IK MIIOX(cCTBa il'ocllHx{I4MOCT?I

yfipa,B.]rgeMbrx c]IcreM u gx$$eper{qua.rrbr{blx BKJIIo'lesufi pa3rHqHbIX Tl}lrIoB} a raKx(e IIo

cBg3&rIbIMH c 91,I{MH xapaKTepr4crxKavn cgoficul&MH I'IHI}apuaHTI{oc'r'H 11 c'r'arl{c1'gqecxoft

IIHBA,pTIaHTiIOCTI{.

Teoperratlecr<afi 14 npar(TrdqecKafr qenxocrb

!,ucceptaHT0M pACCMOTpei.IbI HOBbIe xapaKTepI4CTHKI{ MI"IO)K0CTB& .qOCTIDKI{MOCTH

y[pa,BJrfieMr;X c]rcreM 14 npoAoJrx(eHo lrccJle/-loBanl{e cuoftcrna crar?Icr}Iu,*t=oft }lHBallu-

a'T'ocrr,r 3aAaggopo Mgox(ecrBa ornoerareJrblro yrlpnBJlflelroft ctlcTer-arrl {r)' TaK}xe IIcKa'-

3aHO, KA,KyA poJrr] r4r.paer csoficr$o HHBapHaHTHOCTIT 'i\irtl pelilellHfi pa3JII4t{HbIX 3allaq ]'{a-

TeM&Tr,rqecrofi Teopr4u ynpaBJreHns. HecoMlreHHbrMH AocroHHcTBaMr4 pa6oru A- x. Xarr'r-

Mall,r{ fl BJ'IXIOTCJ{ Cite,a,y}olq!{e :

1. ?Iccne,logar{b1 oc}rongbre crofictra xapaKreplIcrl4K (3)' (4), /xoKa3ft'Hbl'reopeMbl cpaB-

Her.ir.rfi lvrfl 3Tr{x xapaKTepr4crr4K, crfoprrayrr4poBaHHble B Tep*II'IHax $ynxr1nfi A' M' JIs-

ilynoBa I,I npoxaBo4Nofi Q. K.naPxa.
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2. flnn yrpaBJrflervrbrx cucreM co c.nyvafi]IblM]r napaMerpaM]I rIoJIyr{eHbI oqeHKI,I pa3-

JII4I{HbIX XAPAKTCPI,ICTI{K MHOX(ECTI]A AOCTI{X(IIMOCTH I{ AOCTATOqHbIC YCJIOBHfl CYIIICCTI3O-

BaIrHg cTaTI4CTlIq CCKH ?IHBApII aHTH bI X MIIO)KeCTB.

3. flony.reHbr oI{eHKIt, BbrrroJrnegHbre c BeposrHocrbro eII,IH}II\a, AJIfl xapaKTepl4c'ruK

MHox(ecrBa AocTr,rx(HMocrrr ynpaBJrr{euoft cucreMbl c nepeKJIIoqeHLIxMrr.

4. IlpraseAeuo 6onruroe qncJro nplrMepoB, lrJrJrroc"pr4pylotr$4x ocuol3Hble pe3yJIbraTF,I.

Pa6ora r4Meer reoperur{ecrrafi xapaKTep. Bce ocHoBHbIe yrBep)KAeHua c$opMyJl}1po-

Balrbr r] BHAe reopeM a crporo AoKasanbr. Pe:yrrra'rrt pa6orr'l A.X. Xarnaul'ilw vr ilpr{-

MeHerll{bre MeroAbr Moryr 6nrn ncrroJrbgoBaJrbl npn npoBeAeHI{Il }rccJleAoBaHnfi rlo Mare-

h,rarr,rqecKofi-'reopnu ynpaBJrexyrfl. kr [pr4 r{TeHIrr{ cileqaailbnblx KypcoB AJIfl cryAeHToI} ?1

Marlrc"pos n l4Hcruryre N{areMarL4nyr w MexaI.II4Ka VpO PAH, e I4HctETyre AI4HaMI,IKr4
cr4creM r{ Teopu}r yrrpaBJreHux CO PAH, n MocroncKoM, BnaguunpcKoM. BopoueN<cKor{

rregafornqecKoM, flepvcrorvr, Vgrrayprc.KoM u f{pocnaBcKoM rocyAapcrBel{Hblx yHI4BepcI4-

TETAX.

KpNrra.recxrafi aHaJrH3 Aprcceprarlr,rn

!,nccepraqus. A.X. XarrlvraAr4 He coAepxil{T cepbesHblx HeAocraTKoB, a u3irox(eHlrble

3aMeqaHnfl MolKrro paccMarpnB&Tb KaK noN(eJIaHI4tI AJIII AaJibgefturux l4ccJle.qoBauvfi.

1. B $opMyJrlrpoBrex reopelr 2.1 vr 2.2 ("tp. 29 -30) oAHIIM I43 .yciroBwft, npu Koropblx

crrpaBe.qJrr{Bbr ,4al{Hbre yTBepx(AeliHfl, .sBJlfieTcfl ycJIOIlUe npOAOIIX(aeMOCTII Ha IIOJIOX*I-

TotrbgVro uo.,ryocb Bcex peuenufi 4u$$epeuqlla.,'IbHoro BKrIoqeHlIfi. fylraaro, YTo Hy)KHo

6ri;ro 6sr Hanracarb, KorAa 3To ycJIoBIle tsbl[oJlxirerctr H, l]o3MoN(Ho, BKJIIoIII,ITb ero s Sop-

MyJrr{poBKE reoperu (n guccepraqrln lrpuBegeHa roJIbKo ccbltlK&r cM. 3aMevanue 2.1).

2. B yrnepx(Aenr{u 3 teoperuru 1.1 npeArroJraraercs, rrro MHox(ecrBo .4ocr}1>Kl4Moclll4

D(t, X) rpi.I BCex t > A 14 HeKoTopou T > 0 ygowieTBopfleT BK.rIPqeHlrK)

D(t + T, X) e D(t, X).

Ilpn1,aep raKoro MHox(ecrBa.u,ocrrDKHMo{:Ti{ A.lIfl yrlpaB.useuoft cucrelvlbl llepBoro nopflAKa

rrpHBeAeH B Araccepraqnrr lra crp. 41. )Ke"rrareJlbno 6r'r;ro 6u npnnecrl,I otIHcaIIHe Knacca

yrrpaBJr.fieMbrx (:r4cTeM, MI{Ox(ecTBO AOcTu)KI4MocTIlt KOTOpITIX O6nagaet 3TI{M cnofit:rsOl4.

3. Mnorne nptrKJla;\Hbre 3aAarru, Bo3Hl,IKaroryile B rIocJIeAHee BpeMs I] SKOIIOMI'IKe I'I

sKoJrofi4l4, craBgr Hac rlepeA Heo6xo.q,,rlro(:Tblo HccireAoBa"rwrfl xapaKTepHcr'IK, Koropble

yr{r4TblBarw 6vt He roJrbKo BpeMff, B ?errenr4e Koroporo gaAaHHoe MHox(ecrBo orKJlol{flercrl

or'lrgBapplagTHoro, Ho !I BeiIKr{i,IHy sroro orKJlorrennx. ftruaro, r{To lde'roAbr llcc.rieAoBa-

Hllfl, pa3pa6orauHue B .Iluccepraqr4x, rro3BorrlflT B /{a":IbHeftureu I43yr{HTb AaHHbIe xapaK-

TeplIcTI{KI4.

Buno,4rr

!,llccepraqraa A. X. Xauualrr nocBsrrleua aKTya",IbHbIM B npl{Jiox<e[vrflx 3a:Iat{aM }1c-

cJle,q,oBaHllfl Xa,paKTepr{cTI{K Mrrox(ecTBa Aocr}Ix(HMOCTH ?I CTATIICTW'Ie,CK?I HI{Bap?IaHTIIbIX

Mgox(ecrB J$rr I{erepMr4rrupoBa}rHbrx ynpaBilfleMblx c}IcreM }I c?IcreM co ciryalafiilt'ttvtn na-

paMeTpaMI4.

Ocnonri1;re pe3yJrbrarbr Ar4cceprarlrru o$opnaner{rJ B BraJ{e reopeM, .r{oKasareJrbcrR& Ko-

Topbrx orBeqaroT coBpeMeHHbrM rpe6onanlnrM MareMarldqe(:Kofi crporocrlr. TeopetHve-

cKue pesyJlbrarr,I HJrJrrocrpr4pylorct{ MI-IoI'o.{I4cJIeI'II{bIMI{ npHMepaMI4. Pa6oTa o6.rra.1aer



BrryrperrHr{M eAsHcrBoM I,r 3aBeprne*Hoclrbro. o$op^aJlel{I4e A'ccepraql4r4 orBer{aer co-

BpeMe*Hl,ru r:pe6on&H?rsr{. Peeyrir'r'atbl AI4CC.pTA'I\H,4 Ony6;lnxoBaHbl Il UOJIHOM O6'lelte
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